Pynenko C. C.
Koctuwwmu C. C.
MopozoBaT. B.

3AlrAJiIbHA EKOJIOriA

NMPAKTUYHUW KYPC

HACTWHA 1
YPBEOEKOCUCTEMM

YepHiBui
Krnru — XXI
2008

yuiropeuroer
RIGRIOTENA !

e e S e e S A S e LR e T D

[ Cymcoinf aepxosnuf



BBEK 28.081a73
P-83
VIIK 574(075.8)

Pexomendoeano Minicmepcmeom oceimu i nayku Vipainu
K HAGM@ALHWIT NOCIOHUK OTA CMYOEHNIE BUIUX HABRATHIX 3aKAa0ie
(Ne 1.4/18-T-529 gio 11 xeimua 2007 poxy)

Peuenzerrti:  Tpyinko B. B., nokrop Sionoriumix Hayk, npodecop, 3asiiysas
kadeapy saransioi 610s0rii TepHONLILCHKOTO HAUIOHAABHOTO
nenarorivHoro yHisepcutery imeni B. I'natioka;

Jymax B. L, foxrop GiogoriaHnx Hayk, npodecop, 3asurysa
kadhezpu Gioximii [IpHKAPNATCHKOTO HALIOHATLHOTD YHIBEPCHTETY
imen) Baciuna Credatiuka;

Memmmen 1. @., goxtop Gionorimix Hayk, npoecop, 3aBitysa
kadieapu MeaHYHO! XiMil By KOBUHCEKOTO IEPHABHOIO MENTHOIO
YHIBEPCHTETY,;

Kupumok M. L., qoxrop reorpadiunnux sayk, npodiecop KatheapH
FAPOEKONOTTE, BOAONOCTAYAHHS TA BOJIOBUIBE/IRHHA HepHIBSILKOM
HALIOHATLHOTO YHIBEpCHTeTy iMeHi [Opia Penskosnya

P-83 Pyaenxo C. C., Kocrnumn C. C., Mopososa T. B.
3araabna exooris. [paxTuunuii kype: Hapuansanii nocidxmg
y 2 4. Yactuna 1. Ypboexocucremn. — Yepnisui: Kuurn — XXI,
2008. - 342 ¢c. )

ISBN 978-966-2147-38-4

Y KHW31 BHKAQAEH] TONOBHI METOAONOrTHHI IPHHIHIK T8 MIAXOIH 10
HPAKTHYHOTO BHBYEHHA ypOoekocHCTEM. 3anpONOHORAHO METOAMKH, AKI
[03BOMATE CTYAEHTAM-EKONOraM HabyTH NPAKTHYHMX HABMUOK OUIHKH
ekonorisnoro crany ypboerocucrem. CTucial TEOPETHYHI NONOKCHHS Ta
IHTEPUPETALIA KIOYOBHX TEPMIHIB TIOMISTIHATh CAMOCTIIHE OTIAHYBAHHS HATYPHHX
Ta 1abopaToOpHIX AOCHLIKEHE.

BBEK 2B.081a73

ISBN 978-966-2147-38-4 @ Kuurn — XXI1, 2008
© Pynenxo C. C., Kocrnmmn C. C.
Mopososa T. B., 2008



Jlana KH#ra — Nepia 31 CKIanosx 3arianoBanoro Buianus , OCHOBH
saranpHO] eKonorii: npakTH4Hil Kype”. Bowa snaliiomuts udtata i3
CYHaCHHMM METOAAMHU JI0CITKEHHA YPOOEKOCHETEM. 3alpONOHOBAHO
85 MeToaHK, emenHdIuHl IS OHIHKH eKoCHCTeM nboro Tuny. [pu
DOMEKEHH] KITBKOCTI METOAMK AaHO00 IHHPOK MU KEPYBAITHC L IYMKOO
M. Birosa npo Te, o ,,.3po3yMITH ekonoriumi npofinemu noTpibHo Tak,
oh, BU3HAIOMH HEMOBTOPHICTE 1 CKIAAHICTE YCIX HacTHH NPHPOIH,
BOZHOYAC HE MOTOHYTH B LI CKIAAHOCTI, 3 BIAIYKATH 3aKOHOMIPHOCTI
it maauTHES pobuTh nepenbayckna’. Buxonayn 3 usoro, B nociGHUKy
MATEpiai CKOHUCHTPOBAHO B TaKWii cnocid, mod 3 MiHIMATLHHMH
3aTpaTaMM 9aCy, MIOJIcii TA PEAKTHRIB, COMPAIONHCH HA BITYHIHARY
MateplaIBHO-TeXHIuHY 6a3y, TPOBECTH KOMILICKCHE | BOIHOMAC BHYEPITHE
nochimpKeHHs Oyas-akoi ypboekocHeTeMu,

Kuura cxnafnacthcd 3 posainis ,JocaiikeHHs knimMarony’,
SJHocnimxenns enaorony”, ,Anams sogunx 00 ekrin”, , Owinka crany
Gilotu”. Ta mepm HiIX nepeiiTH 10 NPAKTHYHOrO ONAHYBaHHA
METOAMKaMH, paguMo oboB’a3koro npountati posnin L Tyr Bu
JHaiieTe BIANOBiAI HA CKAAAHI MHTAHHA, 3 AKHMH 34e0LIBINOIO
CTHKAIOTHCH CKDIIONH MpH AocalupkeHnl yphoekockerem. Y unomy posiiii
cthopMyasOBaHI MCTOIOIOTTHHI MLIXOM Ta NPHHIIITH, AKHMH HCOOXITHO
KepyBaTHCS 18 YHUKHEHHS HETOUHOCTEH T4 MOMHIIOK ITPH HPOBE/ICHHI
ypOOEKOCHCTEMHHX AOCTIIAKEHD.

OcroBHA 0CODIMBICTS MOCIOHITKA — OCAHAHHA HATYPHHX JI0CTIKCHE
13 naboparopaivi, Ha namy 1ymky, 1aboparophi JA0CILDKEHHS CHPHAIOTH
YTOMHEHHIO 3aKOHOMIPHOCTEH, AKI Jiejlh MOMITHO OKPECHIIOTLCH B
HATYPHHX.

Jlas spysnocTi, memoduku, axki nepedfauarwoms Hamyphi
CROCMEPENCEHHA Ma EXCNEQUMERTNT, IIU]Ha‘-lBHi IHAYKOM ‘E,
memoduku sabopamoprozo xapaxmepy — .

Pofiori, AKi He NOTPefyOTE CKIAIHHX NPHAANIB YH PCAKTHBIR,
NOIHAYECH] JIOAETKOBHM CHMBOIOM * ¥ NpaBoMy BepXHLOMY KyTky Gins
HAZBH.



C C Pydeuro, C. C. Kocmuwuen, T. B. Mopozosa

Ha nouarky Darateox podIT mogaHi TEPMIHM Ta NOHATTH, AKI
JOTIOMOMKYTE 3PO3YMITH 3MICT HPAKTHHMHOT YaCTHHH.

Kowxen |“?".i.'li.’i JABCPLIYETHCH MHTAHHAMHM JUIA CAMOKOHTPOIO, [0
JIACTH MOMIIHBICTL NEPEBIPHTH PiBCHBL 3ACBOCHHA Matepiany i
AKUEHTYBATH YBATY Ha KIIOHOBHX MOMEHTAX.

V cricky BHEOPHCTAHHX JFKepell aBTOPH NOAAKTh paj onybinikoBanix
B MOCTVOHHX U BITYH3HAHOINO YHTA4A BHIAHHAX BIaCHHX Npailh, HKl
MpHCBAYEH] po3polil 1 NPAKTHIHOMY 32CTOCYBAHHED OKPEMHX METOJIHK.




PO31LJ 1
NMATAHHS METO/1IOJIOT'THHOTO XAPAKTEPY

MeToRONOri — 1€ CYKYNHICTH METOIB, IUIXOMB | OPHHIKIIB
OCTBKEHHS, 9Ki 3ACTOCOBYIOTHCH B Haylll RUITOBLIHO JIO CHeHHgIKH
of’ckTa i niznanns. Bupuenns 6yb-1KOro THITY €KOJIOTIMHHX CHCTEM
TAKOK TICHO TIOB #3aKe 3 ypaxysanusm ix cneimdikn. Tomy Hacamnepe
noTplOHO 3'ACYBATH:

lllo Take yphoexkocnerema?

V nitepaTypi MOKHA SHANTH HHMANO BHIHAYCHE 00 €KTA, AKOMY
NPHCBRYEHIH 1ei NOCIGHHK, Y TOMY 9HCII:

Vpbacucmesa—nectiiika IPHPOJHO-aHTPOTIONCHHA CHCTEMA, CRIIA/ICHA
3 apXITEKTYPHO-GYZIBELHIX 00" €KTIB | PI3KO NOPYILICHHX TPHPOHIX CHCTCM,
s1Ki chpopmysanucs Ha ypbanizosanux Tepitopisx (Jlemo, 1989),

Ypioexkocucmema — ue CyKYNHICTh HKHBHX KOMIOHEHTIE MICT,
CepenOBMILA IX ICHYBAHHS Ta NPOICCIB, 10 BIADYBAIOTHCH BHACAUION
TXHLOT B3IAEMOIIT T2 B3aeMOIT 3 IHIIHMH KOMIIOHEHTAMH MICBEOT
reocomocucremn (Tony6eis, 2000);

Vpbacucmema — HecTiiika IPHPOJIHO-AATPOIOICHIA CHCTEMA, KA
CKRAAETHCA Ha YPBaHIJ0BaHIX TCPHTOPISX 3 APXITCKTYPHO-OY/IIBETEHHX
00 €KTIB 13 PI3KO 3MIHEHHUX NPHPOIHHX CROCHCTEM (Mycienko, 2002),

Kpim Toro, B JACHKHX BH3IHAYCHHAX HArONOMYETHCHA, MO
ypOoekocueTema — ne ekocHeTema Micta. 3a sHsnauchuam Ot
Ojyma , MICTO — 1€ HenoBHa abo TeTepoTpofHa CHCTEMA, KA OCPIKYE
EHEPITI0, DKY, BOJIOKHHCTI MATCPIAH, BO/IY T4 IHIII PEHOBHIH 3 BETHKHX
FLIOML, AKI 3HAXOATHES 11033 foro Mexcami’. Toil camui aBTop po3Iiiat
CydacHe MICTO SIK NapasuT CBOTO Clabenkoro otoscnns. Ha sumviny sii
MICTa, CEO BHKOPHCTOBYE B OCHOBHOMY OPraHigHI /DKCPEIa eHepril
(pociMHHI Ta TBAPMHHI), 4 TAKOXK MICUCBI JUKepena BOAM |
XAPAKTEPHIYETLCA IHAMHO MEHILIO KOHICHTPALIE0 HEOPraHIMHUX BUIXO/LIB
i. anebiIpmoro, BiacyrnicTio 3abpyanenns nositps. Micto ®
BLITHAYACTLCH GUTLIT IHTCHCHBHHM ,,METABOMIZMOM " HA OIHHMILIO 1LIOL]
1, BAMOBiAHO, GUIBIIHM CIOAMBAHHAM CHEPril Ta PEMOBHHH, A TAKOK
NOTYAHILINAM NOTOKOM BIIXOAIB. Y MICT] NEPEBIKHA GUILLIICT HACEIICHH
JaHHATA ¥ TPOMMCAOBOCTI, A B CCJI — B CUILCBKOMY rocnojiapctsi. B iwiomy
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C. C. Pyoeuxo, C. C. Koemuwuun, T. B. Mopozosa

MO3KHA 3p06GHTH BHCHOBOK NPO T€, 11O B CUILCEKIH MICHIEBOCT] IPHPO/IHE
CEpeIOBHLIE TIEpeBaXKae Hajl ypDaHI30BaHKM, TOM AK ¥ MICT] — HABIAKH.
Came 3 [IHX NO3UILIIT HANEKHTE OYIyBaTH CHCTEMY CTICHH(ITHHX METONIB
LA AOCTLDKCHHA YPOOCKOCHCTEM.

sxa rojioBHa MeTa aocailxmenun ypboexocucrem?

Hespaxaoun Ha pI3HOMAHITHICTE JIXOAIB 10 BHIHAYEHHS OHATTA
ypioekocHeTeMa, MOKHA BIA3HAYMTH, IO B OLNBIMOCTI 3 HHX
HIIKPECTIOETRES NPHPOAHO-AHTPONIOTCHHA CYTh 1IEI CHCTEMH, TOOTO
BU3IHAYAIILHUI BIUTHB HA 11 CTIHKICTE aHTponorenHoro gakrtopy. Tomy
IONOBHOK) METOH) JOCIHIDKeHHS YpOOeKOCHCTeMH € 3'ACYBaHHS PIBHA

enadorony, BOXHUX 00 €KTIB Ta 610TH.

Un icuywore cnenndivsi MeTOAH A0CTUIKEeHHA
Jypboexocucmen ROPIBHANO 3 iHWUMI eKocucmemantu?

[Ipn pocaimxkedHl ypOoeKOCHCTEM, KpIM METOIIB, AKI
BHKODHCTOBYIOTBCH JUIS BCIX €KOCHCTEM, BHKODHCTOBYIOTBCH Memoou,
HKI CTOCYIOThCS TUILKH MIEBHOTO THITY eKocHeTeM. Came iM BLIBOIATECH
HACTYITHI PO3IUIH 3aMPONOHOBAHOTO HABYATLHOTO MOCIOHMKA,

Metomonoris gocalKEHHS OXOIIIOE HE IHIIE METOOH, anc M
npuHuny Ta nidxedu 10 euBdeHHA 00 'ekra miznanns. Ocranmi
chopMyIbOBaH1 HAMH Y BIUIMOBIISAX HA HH3KY 3allHTaHb, SKI HEOAMIHHO
BHHHKAIOTE [IPH DOCHIKEHH] YPOOEKOCHCTEM.

Y aknx HANPpAMEKAX NPOBOJAHTLCH AoCaiEeHRN
yphoekocucrem ?

Hocnimpxenns ypboekocHeTeM 31e61IBMION0 NPOBOIHTECE ¥ JIBOX
HANPAMKAX: 200 BU3HAYAIOTE CTAH NEBHHX CTPYKTYPHHX 30H YPOOEKOCHCTEM
03 TIPHB 3K 10 KOHKPETHHX aHTPOTIONeHHHX 00" €KTiB, 400 BHBYAIOTH BIUTHE
KOHKPETHHX aHTponoreHHux ob'ekTie HA BUINIOBIIHY ypboexkocuctemy. B
000X BHITA/IKAX NOCTAE MHTAHHS PO 30HYBAHHA TCPHTOPIT ypOoeKoCHETEMH
1PH BLABOPI MaTepiany uis A0CIBKEHE.

Ha siki wacrunn (30HH) MOKHA MOAiANTH ypHoekocueremy 1as
il epexTUBHOrO BUBYEHHS §e3 NPUB AIKH 10 KOHKPETHHX
auTponoreHunx 0b’exkrin?

Y BUNAZKY, KOJTH BUBYACTLCA Ja2aTbHUI KONOZINHUT cman micma,
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Racansna exoanzia: nPAKMUMHUNL Kype

AOCLAHMK MOYKE BHKOPHCTATH OJTHH 13 THITIB 30HYBaHHA ypOoekocHcTeMm,
SIKi Ha CHONO/IHI BKe 3AIPONoHoBaH! PisHHMH asTopami. [cHyioul mixom
710 30HYBAHHA IPYHTYIOTHCA Ha PIanux kpurepinx. OXHI aBTOPH HALAOTH
HepeBary CTyIeHI0 reMepOOHOCT] PISHIX 4aCTHH YpOoekocHCTeMH, LHTLL
— QyHKIMIOHANBHINA poii OKPEMHX HacTHH, TPETi — iX cKojoro-
GITOUECHOTHIRAM BUIMIHHOCTAM, METBEPTI — XapakTepy Ta JaBHOCTI
3a0y/10B Pi3HUX 4acTHH MicTa Tomio. Hipkie HaBoARTHCA Kiack(ikai
30H ypOOCKOCHCTEM, BUABIICHI HAMH Y NPAIAX BITYH3HAHHX aBTOPIB.

Jandwadmuo-yurnionainne 30HYEGHARA YpOOeKocucmem
(Kyuepnsun, 1991)

Cenimebni (B MEXaX KHTIOBOT 3a0y108H ).

Indyempiansni (NpeacTapneH] PISHUMK MITPHEMCTBAMH ).

Komynikayiini (aBTogoporH, 3ad13HMIIL, AIHI] elekTponepenad,
TpyGonpoBoH).

Meeacmoeani (kap'€py, BIIBAIH, TEPHKOHH, IBAIHILA).

Azpoxyavmypni (IONBOBI, TyuHi, CaloBI).

Jicozocnodapcyki (3aKPUTOrO Ta BIJIKPUTOTO NPOCTOpPY ).

Pexpeayitini (11cONapKOBI, TYHHO-NAPKOBI, TLIPONAPKOBI ).

Jouysanun ypéoexocucmesm ia pisHem aumponozenior
mpancgopmayii  Biozeoyenosic (Cmemana, 2003)

Hpupoani dioreonenosn
Cmenosi abo aicosi Biozeoyenosn.

AHTPOTIOUEHOTH
Hezpadosani cmenosi (nicosi) biozeoyenosu
HImyuni nicesi Giozeoyernosu
Azpobiozeoyenosu.

Texnouenosn
Biozeoyenosu rap'epis
Fivzeoyenasu Gidsanis
blozeoyeHoIUu WAAMOCTOBNLY
Blozeoyenosu npoMoiignox.



C C Pyodenro, C. C. Kocmuaun, T. B. Mopoaosa

Jonuysanna ypboekocucmem 3a pisiem zemepobii
(oxkyaemypenocmi) biozeoyenosiec (Kyuepaeun, 2001)

Azemepotini — NPUPOTHI KOMTITEKCH, HE OXOIJIEHI FOCTIONAPCHKOID
JiaasHicTIO (nepsicui nicu, bomora, aykH, crtenk). B ymorax
ypOani3oBaHnx TEPHTOPIH MPAKTHYHO HE 3ycTpitaioThea. Jlo msoro Tuny
DI0reoIeHOIIE MOMKHA BLIHECTH B10rCOUEHO3M 3aNOBIIHHKIE, B AKHX HE
BEIETHCA TOCMNOAAPChbKa AISIBHICTE.

Onizozemepobni (MOHOOKYIBMYPERi) — 1C TiCH, TyKH, GonoTa,
OXOTINICH] FOCMOAAPCLKOI0 MIANBHICTIO, AKA CYTTEBO HE 3MIHIOE
CTPYKTYpHO-(YHKIIIOHANEHOT oprani3aini ckocucTeMu. Jlo Takux
DIOTeolCHO31B HAJICHKATL KOPIHH] TAa MOXLAHI POC/HHHI YIPYIIOBAHHS,
PO3BHTOK AKHX JTHIIE EBHOI0 MIPOIO CHIPAMOBYE TIOAHHA (COPHUSHHS
MPHPOIHOMY BUTHOBIEHHIO 6¢3 NIAEIBY 1 TICATKH, CaHITApHI pyOkH, pyOKu
JOTIAY, K1 HE 3MIHKOIOTH CIIBBUIHOIIEHHS 0COOHH Y JepeBocTaH] Ta
MUTICKOBOMY AIPYC1).

Mezocemepobui (cepednbooKybmyperti) — EKOCHCTEMH 3 IHTEHCHBHHM
BCACHHAM NOCMIONAPCTRA (1iconapkH, MApKH, TYKH 13 CIHOKOCOM TOIIO).

Eyzemepobii — e KynbTYPHI YTPYNIOBAHHA, KEPOBaH] momaHo0. Taka
CTPYKTYpHO-(YHKIIOHAILHA OPTaHi3allis XapaKTepHa U eKOCHCTEM
THITY ICOBOI IUIAHTALL, Ca/ry aD0 MIIEHHYHOIO MO, TA30HY UM KBITHHKA,
Bll[{tllpﬂ,{l{[lﬂ(y.

Honizemepobni — nocinaiors ocobimee micie B GloreoleHOTHIHOMY
mapl KoMILIEKCHOT 3eneHol 3o0au micta. lle pocnuumi yrpynosanus
ACBACTOBAHMX Nanama(Tie: Kap e€piB, BIIBAIIB, FPABIHHMX T4 IHIIHX
HACHITIE 34/113HMIb, TPOMHCIOBHX 1 CKIANCEKAX MAHAAHYHKIB, CBIMHX
ipanuul. Sk npasuo, X yTBOPWOWOTH pyAepaibii pocnunu. Lle
CKOCHCTEMH, AKL 3 SIBHIIHCS TAK CAMO, AK HEpIl EKOCHCTEMH 3eMil, —
[ETEPOTPOHHAM HUTAXOM, TOOTO 3a1CKHHM B1L OPrani4HOT PCHOBHHM.

Memazemepobni — THIOBO Ic'rt:poTpucpm 610Te01CHO3N — MOKYTh
POIBHBATHCA 3AEKHO BIJI HAABHOCT] MEPTBO] OPIaHI9HOT PEHOBHHH, AKOT
HA JIaHHIE MOMCHT HEMAE, ATTC € HHAK1 OPTaHi3MH, FOTOBI 1T CTBOPIOBATH,
HANPHKNaL 3 achansry abo i 13 NOMIMEpPIB, AKI ChOTO/HL € TOBCIOIN.

Teopis zemepobii exocueTeM ac 3MOIY B MPOCTOPOBO-YACOROMY
PAKYPCL PO3MSHATH KOMIICKCHUA MPAZICHT cepeosuia (B yMoBax
MicTa — Komnnexcuni ypOorennnii rpagient cepenosuma (KYTC)) i
POIMICTHTH YTPYNOBAHESA BIITIOBLIHO A0 iXHIX ICTOPHKO-NEHETHIHIX HILIL,
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Jazaapna EXOTOST NPAKMUNKUL Kype

Sonyeannn ypboexocucmem 3a xapaxmepom 3abydoe
(Kyuepseui., 2001)

3ona 3a6y0osu i npoMuCIOsUX GUpeDHuNmME, 1c BIIDYBaETHCA
HOCTIHAC NOPYIICHHA TPYHTOBOTO MOKPHBY,

Zona cmapozo micma i3 CWILHO BHTONTYBAHHMM MICHC3POCTAHHAMH
y [IROpAx, Ha JOPOrax 1 razoHax.

3ona maronosepxosoi 3adydosu 31 3HATHOIO KUTLKICTIO Py/IepaTbHHX
MiCI{e3pOCTaHb: BHIOHIB, Y3014 JIOPIT, MYCTHPIB, 3aKHHY THX CAUB,

Hpomucnosa 30Ha 3 eTEMEHTAMM MATONOBEPXOBOT 3a0yA0BH, AKa
OXOILTIOE PISHOMAHITHI THITH PYJIEPATLHUX MICLICIPOCTAHE.

3onyeannn ypboexocucmem 3ia Xapakmepom 3abydvs i munom
nacadxncens (Cmankesun, 2001)

Llenmp — BioTon, SKHIl XapAKTCPHIYETLEH CTAPOBIHHIMH 3a6y/10BAMH,
1HAYHOIO [ITEHICTIO HACENEeHHN, GLIHOK POCIHHHICTIO, HEBETHKOIO
KUTBKICTIO TA30HIB 1 MPHADPOAKHIX HACADKEHE, HCBEITHKHMH 33 IUIOIEHO
ckpepaMi. OcobIHEO BHCOKA IIUIBHICTL HACENSHHS CHOCTEPIIAETHCH B
poGouil Hac (anMIHICTPaTHBHHI paiioH).

Cmapa 3abydosa — 9acTina Mmicta, sseena B Ginbin fi3HIi 9ac
HOPIBHAHO 3 UEHTPOM MIcTa, 100pe o3enchena. Jlepesnl Ta KyIoBi
HACADKEHHA ()OPMYIOTE TYT CKBEPH, &7IC1, TPHAOPOMKHI MOCAIKH B3OBK
IIHPOKHX TA30HIB, NYCT] POCIMHHI HACA/DKEHHS, HAABHI TAKOK Y IBOPax.

Hosofydesa — nopiBHAHO HOBA YacTHHA Micrta, 3abyloBana
CYYaCHHMH BHCOTHHMH, Garamnnscpxoanms nanensauMn abo
verngarmy GyosaMi 3 gaxamu 6ez gumapis. PociuHHC HacaKeHHA
MOI0AC, pB!BHHE‘.‘HE MNOKH o cnaﬁo.

Indusioyansna 3abydoea — GioTon, AKHI NPEICHTYIOTH OJHO-
JBOTIOBEPXOBI MpHBATHI GYIMHEN 3 HpHcaMGrIMK IoGyI0BaMH (rapaxanmi,
capasMu TOIo).

Hpupiukoeuit Giomon — GioToN THITY CTAPHX Ta IHAMBLIYATRHHX
3abynos na obox Beperax piukH abo MAIHX PIMOK, HKI NPOXOTE Yepes
MICTO, U[ITEHICTE HACCTCHHA HCBHCOKA.

Hapx — senuknit 3a poamipamu Bioron 13 npupoanux 1a (abo)
NOCATACHHX 3CIICHHX HACADKCHE 3 AJCHAMHE, KBiTHHKﬂMH. a4 TAKOW 3
oBNAHAHHAM U4 BIANOYHHKY | pO3Bar.

Jiconapk — yNnopaAKOBaHHIT JICOBHI MATHB ¥ 10HI MICT, IPOMHCIIOBHX
UEHTPIB, PODITHHYHX CENMIL Ta IHUIHX HACEICHHX MYHKTIB, AKHII
BHKODHCTOBYETLCS 3 pEKpealtiinor MeTom.
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C C Pydenro, C. C. Kocmuwun, T. B. Mopozosa

3onysanns napkoeux ypioeKocucmem
(Kywepreun, 2001)

YV pmapkoBii POCIMHHOCTI BUIINAKTECA camopezyaboaani (B
3ANCAKHOCTI BLI POITALIYBAHHS, PEICTARICH] BCIMA THITAMH POCIHHHOCTI
g1 GONOTHOT 10 Nicopoi) Ta Kepoéani (TA30HW, KBITHUKH, OTOPOKI,
fiockeri, 06" €KTH TOMapHOTro MACTENTRA, IeKOPaTHEHI O10IpYIH, CTABH
| CTPYMKH 3 IXHEOKO POCITHHHICTIO) POC/IHHHI yrpynosanus. Buaineno 9
rpyn KysTypthiTonenosis:

Cinbsoyene3u — pOCTHHI YTPYIOBAHHA, 1O (GOPMYIOTECS 38 aHAIOTIED
3 MPHPOTHAM JTICOM 13 XAPaKTePHOK APYCHICTIO, CIIBBIIHOIICHHAM JIEPEB
~ eandikaropis, cyOeanpIKaTopIB | ACEKTATOPIB.

(Dpymoneno3u — 4arapHAKOB] 3apOCTi, AKI (JOPMYIOTBCA BIIMOBLIHO
10 UI0BOTO MPH3HAYCHHA: OTOPOMKI, ABTOHOMHI JICKOPaTHRHI IPYIH abo
y3mices. B napkax 4acTo MOKHA 3yCTPITH YarapHMKORI 3apOCT] 3 KaJIHHH,
ropobuHH, Bepecknery HBOPOIABIACTOIO, CANOBOTO HKACMHHY, MIIIHHH,
MACITHHKH BY3BKOIHCTOL, OOITIIHXH.

Tpamouenosi —ITYHHI TYHHI YTPYTIOBAHHS a00 ra30H# PI3HAX THITIE,
BuainsioTsca 38u4aiin, naptepHi i cnoprusnl. [Tpn mizicisl B mysnuit abo
3BHYAHHHI IA30H KBITHHKOBHX KYJIETYP CTROPIOIOTHCS KBITYUI Fa30HH,

Cmpunmolerozu — 3E7ACH] CMYTH PI3HOT BEIMYHHH 1 KOHCTPYKILIL
PosnoBcioipkeH] acouianii: KIeH TroCTPOIHCTHI T SICeH 3eIeH i + Tonos
CumoHa + JlepeH 38BHYaiHUH + PO3PHB-TPaBa ApIOHOKBITKOBA; aKallis OLia
+ KIEH rOCTPOJIIMCTHII + KaparaHa + pi3HOTPaB 8 T4 IH.

@nopiyenosu — KBITHHKM OAHOPIMHMX | GaraTopisnux pocanm. Ix
mMokHa Oyno © BHIUIMTH 31 COUTBHOI TPYNH ATPOLEHO3IB 1| HA3BATH
thaopikyremypyenozamu. BUpI3HAIOTE OAHOPIYHI (JICKOIH ABI-TPH
1ocaKK abo 110¢IB), IBOPIYHI Ta DaraTopiuHi YrpYHOBaHHS.

Homonoezouenosu — IWIOA0BI CaJIH, K1 MAIOTh ACKOPATHRHMI XapaKrep,
0CODIHBO B NEpio/l IBITIHHA 1 IU10/IOHOIIEHHS .

AKxeayenozu — BoHI POCIHHHI YTPYTIOBAHHA JIEKOPATHBHUX CTABIB 1
CTPYMKIB.

Azpowenosu — yrpynoBaHns CUIbChKOTOCMIOAAPCHKHX POCIIHH.

Bimayenozu — BHHOIPAIHHEH, MOLIHPEH] B 38JICHHX 30HAX MICT.

3ouyeanus ypooexocucmem ia xapaKmepom 3aby0o6, munom
nacadmcens i xapaxmepom desacmosanocmi (Tanmes, 1998)

Jlicoai ma niconapkoei Macuu npusmicokoi 30Hu.
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Jazanvna exoro2in: APAKMUTHIGE KypC

Micski napru, cadu, cxsepu.

Kumaosi macusu cmapoi 3a6ydosu.

Awmaoei macusu cynachoi 3abydosu.

Ha mepumopiax Hpﬂ.uur:‘frosu.‘r nioNPUEMCME [ CAHIMAapHO-3AXUCHUX
FOH HABKOMO HUX.

Aemompancnopmul cucmemu.

Ha namusnux nickax.

Ha xap 'eprux supobrax.

Apyacho-tarkesi cucmemu i npupodui eidwapysanns.

3onyeannn ypboexocucmem 3a padienmom ypbonpecy
(Ilpyéasuq, 2001)

Emanonni (poHoBi) ekocHCcTEMI.

Hapkosi ypboeKOCHCTEMH.

Vpboexocucmemu dynpveapie (CTapux | HOBOCTBOPEHHX).

Ocmpisni ypboexocucmemu: BIkHa acankTy 3 NOOAHHOKHMH
AcpesamMi’, KBITKOBI KITyMOH.

Jonu camosionoeRenna TEXHOTEHHIX DIOTONIB: 3apocil CTIHKH
Kap'epiB, IPOMHCAOBI CMITTEIBATMILA, DyIIBEARH] MaHTaHYHKH.

DyuKyionaTbie I0NY6aNnA yphoekocucmemu
(Kyuepasui, 2001)

Inanyeansna cmpykmypa Micma — B3a€MHE PO3TALIYBaHHHA
OCHOBHHX () YHKINOHATBHHX 30H 1 CHCTEMH 3B '53K1B MK HUMH. [lo cyTi,
1ic OCHOBa MICTA, AKa BH3HAYAE TPAHCHOPTHY CHITY, 30BHIIHIA BHITIAL
MicTa 1 BLI0OpaA@eTEeA B HOro reHepansHOMY MIlaHl.

Cinvbuwna 3ona — TEPUTOPIA, NPH3HAYCHA A1a A&uTIa. B 11 Mekax
POSTAILOBYHITECA MIKPOPaHOHH 1 AKHTIOBI KBAPTAIH, KyIETYPHO-1100yTOBI
NANPHEMCTEE, OKPEM] HENIKULTHBI BHPOOHHIITEA, MaHAaHuYHKH, 00 €KTH
O3e/IEHEHHA, CKIATM, TPAHCNOPTHI 06" €KTH, pe3epBHi TEPHTOPII.

Hpomuenosa 3ona — 11e NPOMMCIOB] NUINPHEMCTBA, KyIBTYPHO-
nodyTOBI YCTAHOBH, K1 ix 00CIYTOBYIOT, IO, 3¢1¢H] HACA/DKCHHA.

Canimapno-3axucua 3014 — 3MEIbH] JIUIAHKN 3 3CICHAMH
HacaxeHHAMH 3apmupmky 50-100 M, AKl 3aXHLAIOTE CUILOHILHI
TEPHTOPI] Bl IIKUUIMBOIO BIZMBY HPOMMCAOBOCT] i TPAHCTIOPTY .

Tpancnopmua 3ona — 06" €KTH 30BHIIHBOIO TPAHCTIOPTY (BOAHOIO,
NOBITPAHOTO, 3AMIZHHYHOTO),

Cicradecska 30na — TEPUTOPIA PIIHOTO POIY CKIAMIB.
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Jonysanns yphoexkocucmemu ia 2padicumuo opouNaKico
dioceouenomuynozo nokpusy (Kyuwepssuir, 2001)

[Mepecysaroyncs BiJl NPUMICEKHX JICIB [0 HEHTPY MiCTa, MOKHA
RICIUTHTH Y0THPH ekojoro-gitouenornani noacn (EDII):

I EDIT — npumiceki mick, TyrH, 6onoTa, BOAOHMH (1M BIANOBLAAIOTH
BloreolcHO3H nepuoro | Apyroro KJIACIB FCMLPDUH — EJ'CMCDQOTII
OIron '._‘ML‘.I}UUIIIL

11 EDIT — MICBK] HapKH 1 AICONAPKH, TYTONAPKH, TLAPONAPKH, BEIHKI
1e1eH] MACHBH PI3HONO npu3HadeHHd (01OrCOLCHO3N TPETHOrO KIACY
remepobil - MesoremepobHi);

I11 EDIT - camw | ckBepH (MeTBepToro Kiacy remepobii-eyremMepotsi);

IV EMDIT — Bymuni nocajikH, HaCADKCHHA ITPOMHCTIOBHX MUIIPHEMCTE
(GloneHo3n m'gTOTO 1 WocTOro kaacis remepobii — noni- ta
MeraremepobHi).

[Mpouec remMepobii 3MIHIOE CITOHTAHHHIA TPHPOHHIA POCTHHHHH HOKPHB,
NEPETBOPIOKYH CIIOYATKY B OKYILTYPEHHIT (Me3oremMepobHmii), a moTim —
y KyALTYPHHH (eyreMepoOHHIT); NOCTIHHO CYNPOBOAXKYEThCH
foOpMYBAHHAM pYAEpAlbHUX POCTHHHAX YTPYTIOBAHb,

3onyeanns ypboekocucmemu 3a 30amuicmio
do camopezyrvosanocmi (Kyuepaeui, 2001)

Oxyasmypeni 610re0UEHO3H B MeKax MICTA | HOro NPHMICLKOT
TepHTOPI BUARIIAOTE 30HATLHAI XapakTep (Bia 1 1o IV EDIT)—npouec,
KCPOBAHHH (peryIb0BaHHH) MOIHHOK).

Pyoepaasni GloreoLeHo3n MalTh a30HATEHUIE XapakTep, T06TO €
MPOLECOM CaMOPErylbOBAHIM | HEeMOBOH monapHuM remepobii —
IereMepooHIM.

Bynseap — obcaprena IepeBaMy IIHPOKA MICEKA Aled MOCEPEIHHI
BVITHIL

Ckeep — HEBCIMKHH IPOMAICBKHI cal ¥ MICTI, CeJtl, Cenui.

Iapk — semucnii can abo raif U NPOTYIINHOK 3 aNeAMH, KBITHHKAMH,
3AEDUIBIIOrO 3 00NaTHAHAAM [UTS BUIMOMHHKY 1 pO3Bar:

Sxuii anropurm Jocaiixent Heo0XiANO 3aCTOCOBYBATH NPH
BHBYCHHI BH3IHAMEHHX 300 yphoekocHcrem?

Jns supueHus ypOOCKOCHCTEMH 3PYMHO KOPHCTYBATHCA TAKHUM
ANTOPHTMOM JIOCIIKEHE!
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JacarsHa exoNoeia; NPaKmMuiHUL Kype

1) HeoBXIAHO NOAIAMTH MICTO 3a 30HAMH, ODpaBIIKM OAHH 13
BHIICIAZHAYCHUX MLIXO/IB;

2) BHAIAHTH 34 MekaM¥u MicTa QOHOBY (E€TANOHHY) TEPHTOPIO 3
MIHIMATBHHM @HTPONOTCHHHM HAaBAHTAKCHHAM, SKa TOBHHHA
HATCHKATH [0 TIET 5K OPHPO/IHOT 30HH, 110 H MICTO,

1) npoBecTH JOCTIDKEHHS KliMaTony Ta efadoTony BHALICHHX 30H;
BHIHATHTH BUINHICHHS NOKA3HUKIB BiI GoHOBHX 3Haqens 1 sin [TIK;

4) pocatmTy Garatereo Ta Hlopi3HOMAHITTA DIOTH Y BUIIOBIIHMX 30HAX,
BH3IHAYMBLIH PiBEHE X TpaHcdopMmamil nopisHAHO 3 GOHOBRHM
FHAYCHHAM;

5) npoaHani3yBaTH cTaH (HYHKIIORATEHHX NPOLECIB Y JOCTLIAKYBaHHX
qacTHHAX ypOOEKOCHCTEMN: IPOAYKTHBHICTE (ITOHEHo3iB, KOmoobiry
eIEMCHTIB, OPraHIvHOl PeHOBHHH, CHEPTIT,

6) NOPIBHATH PE3VILTATH, OJCPHKaHl JUIA BHALICHAX 30H, 1 3pobHTH
BHCHOBKH NPO PIECHE IX aHTPOINOTEHHOT TpaHcdopMaitii;

7) y3araJsHUBOIN JaH1 10 OKPEMHX 30HAX, 3pOOHTH 3aranbHHH BHCHOBOK
[P0 CKOIOTIMHIH CTaH i€l ypOoeKoCHCTEMH;

%) zanponoHyBaTH pemmclt;xallii 7 MOJIMIICHHA CKOMOTTHHOIo CTaHy
yPOOEKOCHETEMH, SIKIIO BIH HE BUITOBIIAC KPHTEPHIM EKONOTIMHOI
AKOCTI.

Ha siki 4aCTHHH MOKHA NOALIHTH TEPHTOPIK
HABKOJI0 MiANPHEMCTE MicTa A0 epeKTHEHOIO BHBUEHHS 1X
BILTHBY HA JoBKiLIsH?

YV BUIOANKY, KOJXH BHBYACTLCH GIINE KOHKPEMHOZ0 RiONpUeMemea
Ha ypboekocHeTeMy, 000B A3KOBa OLIHKA EKOTOTIHHX NapaMeTpiB y 4-x
3oHax: poboya 30HA MINPHEMCTEA, TEPHTOPIA NLPHEMCTEA (IPOMHCTIOBA
30HA), CAHITAPHO-3aXHCHA 30HA (30Ha po3ciioBanHs ), cemTedHa (AKHTI0Ba)
3pHa (puc. 1).

Pofioworo 30100 NUITPHEMCTEA BBAXKAIOTLCH NpUMILLEHHS UeXiB, [¢
Ge3nocepeIHLO BHPOBIAETRCA NPOAYKLIA.

3ona poscilosanns — ue caHiTapHo-3axucHa 3ona (C33), ska
0HOB’ HIKOEO NOBUHHA OTOMYBATH TEPHTOPIIO MIANPHEMCTEA, BULILIAIOMH
i1 B H11080r0 MacHsy. [ITnpHHa Hie] 30HH BU3SHAYAETHCA XapaKTepoM
BHKMJIIB, K1 3A1HCHIOC NIJMIPHEMCTBO, 1 CTPOr0 PErIaMEHTOBAHA
JEPHCTAHAAPTOM. Yum Buimid knac nebeanekn 3abpyiHoBatin,
THM LMIMPIIA NOBMHHA OYTH LA 30HA.



[Iposuciona 3oHa CanrrapHo-3aX1cHa 30Ha KHTIIOBE 30HA
Puc. 1. Cxema 3ouyeanna mepumopii
HAGKOA0 DOCAIONCYEaNIX NIONPHEMCME
f3a A.C.Cmenanoscexux, 2003)

32 KHM NPHHIHTOM CJIL1 PO3MILIYBATH NOCTH CHOCTEPEkKEHE
HABKOI0 NignpucMcrs?

Jlng nsoro pospobageThcs cHTyallaliiHa Kapra-cxcma
KOOPAMHATHOT CITKH CNOCTEPEKEHE 3a 3abpyiHeHHAM aTMOChepHoro
NOBITPS Ta I'PYHTOBOIO IMOKPHBY, PO3TALIOBAHHX ¥ 30HI BIIHBY

Puc. 2. Poamimgennn
MAPLUPYmHLx nocmis
cnocmepencennn: 1) 0,5 R;
2)R;3) ,5R; R=20H, H—
Auconta dNcepena suKuoy

14

nignpueMmcrea. Curyvauiiina kapra-
cXeMa MOBHHHA XapaKTEPH3YBaTH
CHTYAILI0 30HH BIUIHBY ITANPHEMCTBEA B
paziycel 10 50 pucoT HaitBHIO! TPYOM, ane
HE MEHUIE 2 KM.

Kpox KoOpiHaTHOI CITKH BH3HAHAETHCA
srigno 3. 2,19 OHJL-86 sanc#so Bi kaacy
HeDE3NeUHOCTI BHKH/IB MUIIPHEMCTBA, a
came: 1-it 1 2-i1 knacu — 250 M, 3-H Knac -
100 m, 4-i1 knac — 50 m, 5-i1 Kmac — 235 .
kim0 knac HebesneuyHocTi HeBLIOMHMIL, TO
KPOK BH3HAYAIOTH ¥ JAJIEHKHOCTI Bl BHCOTH

JTREPErAa BUKHILY NPH MAPHIPYTHHX [TOCTAX
cnocrepeskenk (puc. 2) abo 3a crporo




Jacansna exoaozin; NPAKMULHULE KVpPC

JICTEPMIHOBAHMMH PallycamH

: ﬁ}lll‘«‘ —
|

npu niafaKeTbHHX MOCTaX _ .5_,_4\11"F
cnocrepemc!& (_‘PH{:. 3} _Hl’r.ﬁ\:f“\ 3 L& L A
Mapupymui — npu3naieHi “j;ﬁ;_:w P i Jﬁtﬁ-'"'“
1114 perynspHoro sUibopy npot e —"'“‘“)j,-,h‘__ / |
NOBITPSA ¥ PIKCOBAHMX TOHKAX "'ﬁ;-yéqazh_

MICIIEROCT] HARKONO NLINPH-
EMCTEA 34 ZIONDMOFDIO0| CTICI~ Puc. 3. Posmingennn nidghaxeasnux
garbl obnaananoi asToNa60- noemis cnocmepeNcenia
patopii, fKa NEPECYBAETHCA 3a
NEBHHM MAPUIPYTOM Ta BHIHAYCHAM FOTHHHHKOBHM Ipadurom.
ITidgpaxensui — 1u1s B1AOOPY NPOO ML IMMOBHM dakenom 13 MeTOH
BHABJCHHSA 30HH BOOHBY JAanoro jukepena. Ilpm oromy B 30HI
MAKCHMAJIBHOTO 3a0pyiHeHis BLIOHPaioTs He Menme 60 npod, B inmmx
sonax — 25, [pobu BigbupaoTecs na sucoti 1,5 M.
Binbip npod Ha madakensHHX NocTax CHOCTepeKCHHA TPOBOAATH
34 HANPAMOM BITPY B TOYKAX MEPETHHY [CPERAKAIOHOT0 HAMPAMY 3
konamu pamycamu 0.2; 0.5; 1: 2; 3; 4 5; 6; 8; 10; 15; 20 kM, mexka
caHiTApHOT 30HH Ta MEKa CAHITApHOT 30HH + 200 M, 4 TAKOXK HA BIACTAHI
dOopMyBaHHA MAKCHMAILHIX KOHLCHTPALLH 3abpy oo petosmn. Ha
KOKHOMY kol 1o oGuaea Goku BiI oci paxeny, Ha Biacran '/, R kona
BCTAHOBJIOTE TIE IBA MOCTH CHOCTEPCAKCHES.

Ha aochilAeHHs AKHY CHOJOYK NOTPilHO 3IBEpHYTH YBAIY
B Opeodi NiAnpHEMCTE Pi3HHX ranyseil mpoMHcaoBocTi?

Bignoeigl Ha e 3anuTanAs nojgani 8 Tadm. 1.

Ha pocaikenust IKHX CNOJAYK NOTPIDHO 3BEPHYTH yBary
8 opeoai okpemux nianpuemcrs ? ki norenuiitni obenrn
BHKHIIB UHX CHOJIYK Ta IX NOPoroBi navennn?

Biamosias Ha lie 3anuTanHs y3araisHena 8 Tabn. 2.

HAxi meTonnuni 0cofAHBOCTI MOKHA BHALIHTH NPH BUBHEHNi
BILIMBY ABTOMOOLILHOTO Tpancnopry?

[AXiJL 10 BUBMCHHS 6RIUGY QemoMoGiasnozo mpancnopmy Hi
ypboekocucTeMy cnemdiduui. Y 1asoMy BHIALKY PEKOMEHIYETHCH
jacTocoBysary Meton Tpancext. ITpn wbomMy BHKOPHCTOBYETHCS ICILO
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Tabnmua |

Tunosi Buknan nianpuemMcTs pisHuX raayieii npoMncaoBocti

[Tanuena Ta 10DYBHA NPOMUCIOBICTE

Hadropa

Okcna kapGony (IV), okcun cyasypy (IV) — nps
3ropansi HahTONpPoAYKTIE

I'azoma

Oxkeup kapbony (IV), okena cyasdypy (IV) oxcu-
¥ HITPOreHy, Caxa — MpH COANKBAHAI BYTULIA

ByrinsHa

BHHUKHEHHS Kap €pHO-BIABANLHHX KOMILIEKCIR,
NOpoJI0- Ta ITAMOCXOBHIL. IMina nanamadty se-
ndesHnx Tepropin. llymose ta sibpaniiine 3a-

OpyaHenns

Hobysna

BHKUZH XIOPHCTHX CIIONYK, CYILDATHOT KHCAOTH,
POIUHHHMX conel (repyMy, MaHTaHY, KynpyMmy,
UHHKY, HiKONy Ta iHmnx. 3a6pyHenns armochepu
33 PAXYHOK MY TA 4318, AKI YTBOPIOHOTECA NPH
BUOYXax, 0cobAHBO 3HAYHI BHKHIM METAHY,

Enextpocuepretuka

Tennosi enext-
pocranuii

Okcnan xkapGony, cyasdypy 1a HITPOreHY, OKCHI
cynabdypy IV, rizporen cynsdivp, Genafa)nipen,
(IyOpHCTI CIIOMYKH, CAKa, THHI, MO, HKHii Mic-
THTE BUIBHHI OKCHI CHATLIYMY | CTIOAYKH NPAKTH-
YHO BCIX METAIIB, B TOMY SHCL apCeHy, BARALIO,
MEPKYPIIO Ta NaIoMOyMy.

ATOMHI enekTpo-
CTaHLl

YpaHoemicui pewosunn (okenn ypany (IV)), crna-
BH YpaHY 3 MCTalaMH, NPOAYKTH Padi0aKTHEHOO
posnaay (ctponuiio-89 ta 90, uesiro-134, fioxy-
129, kobansty-60, Manrany-54 1 56, tputi).

Iapoenextpo-
CTaHLl

3meHmenns BMicTy Giorensnx pevosus (pocdopy,

(hepymy) 3a PaXYHOK CeHMEHTANIT, SHHACHHA BMi-

CTY POIUHHHOIO KHCHIO, 30inbIneHus pH, MyTHOCT
T4 KOHUCHTPALIT 3aBHCIMX PEHORHH

MeTanypriiing npoMHCAOBICTS (MeTanyprifimit KOMIAEKC)

Yopua
METANYpris

Brknan nomennoro wnaky Ta rasy. Jlomenumii ras
MPEACTABACHHI METAHOM, a30TOM, OKCHAOM Kap-
Bony (IV), 3uaunow KiaskicTIo nuny. Bukuau ok-
cumis cyns(ypy (1V), rinpores cynudypy, amonia-
Ky, Gensanipeny, Genseny, denony; A2PO3OIIO MAH-
rany Ta oKcHAY XpOoMY, CIOAVE RAHALI0
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UIACE B

Jacaabka eXOAD2IR; NPAKMUNHWE KYPC

Bupobnnurso

cram

Fabpymueuns atmocepy okcumamu kapbony (11)
Ta (IV), oxcuaom cynsdypy, PISHHMH BYTICBOAHA-
M Ta amomarkoM. Buknan oxcnay cynsdypy (V1)
Ta Benukol KITBKOCTI UMY, BEIHKa KIIBKICTE de-

HONBHAX CHOMYK Y CTIMHWX Bonax. 3abpyaHeans
CTIMANX BOJ AMOHIAKOM, CIPKOBOAHEM, LIIAHIJaM~

Ta GenseHHHMHA BYraceoaami. 3a0pyaHennAs 1o-

BKILTH (hepOCNIABHHMHE IWIAKAMH.

Konsoposa MeTa-
Jypris

BukHAH B CTi4HI BOIM Ta atMocepHe NOBITPR
CTIDAYK KONBOPOBHX METAIIB.

Bupobuninrso
ATIOMIHIIO

B OKCHIIB CHIILIYMY Ta AMOMIHIIO, T1po-
reny Gayopriy, IyopoBMICHHX coned (dayopiiy
CHALIYMY T2 ATOMIHI), HTY, CMOIL.

MammnoGyaisna IPOMHCADBICTE

BHEIAH okcHIy Kapbony, Gopmansaerury, dcHomy, TApOTeHy LWAHILY,
aepo301eil CNOAYK XPoMy, HIKOTY, OPTAHINHHX PO3YHIHKKIB (GeHieny,
dypdypony); Tennone 3abpyIHEHHS.

XiMiyHa NPOMHCIOBICTE

[ligrpuemcTsa
XIMI9HOT
NPOMHCIOBOCTI

Buxwms xnopoopraniuams cnomyk (X0C) 1a xno-
PY, AMOHIAKY Ta HagHoro rasy, pochopoopranii-
pax cnonyk (POC), MepkypiHopraHigHuX CHoayK
{POC), nitpodheHONBHIX CHONYK, NAOMOYMY Ta
HOro CHoAyE, TeTpaeTHILoMOyMYy.

Hadyroximivyma
MPOMMCIOBICTE

Tigporen cyabdiyp, ankain (B TOMY HHC1 ApOMATHY -
Hi, Brmodaoun Gexs(aympen), okcna cyasthypy (V1)
cynsfiaTHa KHCIOTA, OKeH kapGoy, amomiak, die-
Hom, DerHsen, CHITETIHI RHPHI KHCIOTH, onediH,
isonponin-teHsen, Mpoanon-2, napadinm, CoupTiL.

HMianpuemcrsa 3
BHTOTORIEHHR
yMH

la30Ba cawma, OPraHiuil POFUHHHHEKN,
XAOPBIHUI, HahTanaMin,

Henoao3Ho-naneposa NpoMHCIOBICTE

BHEHIN NOrAHONAXHYYHX COOAYK BIAHOBACHOTO cynsdypy (Takux, 1K
FIpOTeH cyIb(yD, METHIMEPKANTaH, AUMETHICY MM, TUMETHIIHCY-
nnein), ORCHAIB CynbypY i HITpOTERY.

[pomucnosicTs GymBeAbHUX MATEPIATIB

Mianpuemersa
DyniBEaEHHK M-
Tepianis

Bukuan BeinKol KUILKOCT! NONLAHCISPCHOTO 1~
ny, @ Takoxk okcuay kapbony, Gena(a)mpeny, ok-
cuay cynsgypy (1V), desony, amoniaky, opmant.-
NETIY, BRKKHX METAME (IIoMOYMY, MEPEYPLIO,
UMHKY, MBHFAHY, XPOMY, HIKOY Ta Kaamilo), pajio-
HY, a3DCCTORNX BOJOKOH.

Cymcwhxult acpuosnuf
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Bupobuuurso
crati

3abpyanenns armochepn oxcugamn kapbory (11)
1a (I1V), okcumom cynudiypy, pI3SHHMH BYT/IEROAHA-
MH Ta amoHiakoM. Bukuan oxcuny cynsdiypy (V)
Ta BEIAHKOT KUILKOCT] THAY, BEHKA KIIBKICTE (ie-

HONBHUX CHONYK ¥ CTIYHHX Bojax. 3abpyaneuns
CTISMHAX BOJ AMOHIAKOM, CIPKOBOIHEM, IAHLLAMH
Ta GeHseHBHMMH BYTICBOMaMH. 3abpy/iHenns qo-

BKUIA (DEpOCTIIABHHMH HLIaKaMH.

Konsoposa mera-

Brknan B cTIYHI BOIH Ta aTMocepHe noBiTps

Ypris CMONYK KOJNBOPOBHX METATIR.
Bupobunurso Buknan okcuaiB CULmIYMY Ta amioMiniio, riapore-
ANFOMIHIO ay duayopuay, hnyopomicHux coneil (hayopumy

CUTIIYMY Ta ATIOMIHIEO), MY, CMOJL.

MamnrobyaiBHa TPOMHACIOBICTE

Buxnaun okcuay xapGony, opmansieriay, eHony, riaporeny wikuiy,
ACpOI0NEH COONYK XPOMY, HIKOJY, OPraHiTHHY Po3dHHHUKIB (Benseny,
tdypdypony); Tennoee 3abpyaHeHis.

XiIMI9HA IPOMHCIOBICTE

[lianpuemcTea
XiMi9HOT
MPOMHCIDBOCTI

Bukian xnopopraniyunx cnonyk (XOC) ta xnopy,
aMOHIaKy Ta YanHoro rasy, gocdopopramiannx
crionyk (POC), MepKYpili-OpraHiMHEX CIIOAYK

(POC), miTpodenonsHux cnonyk, nuoMbymy ta
HOTo CHONYK, TeTPacTHITIOMBYMY.

Hadrroximiuma
NPOMHCTIOBICTS

[aporen cynsdyp, ATkanH 8 TOMY YHCIT APOMATHYH]
(Brroyatoun Gers(a)mpen), oxcua cynsdypy (V1),
cynbthaTia KHEIOTA, OKCH KapBomy, aMomiak, dhenorn,
OEH3eH, CHHTETHYHI AHMPHI KHCIOTH, osiediHH, 1301po-
nin-Gensen, nponaHon-2, napadinm, conpTi.

MimpaemcTea 3
BHIMOTORIEHHA

T'VMH

['asoBa caxka, opraniafl po3YHHHHKH,
XNOPBIHLIL, HaTanaMiH.

Llenionoano-naneposa NpOMHCIOBICTE

Buksnun noranonaxuysqux cnoayk BIAHOBNEHOTO CYAbQYPY TAKHX K
TIIporen Cybpyp, METHIMEPKANTaH, IHMETHICYIb(I, AMMETHITHCY-
Jbhia, OKCHILIR CYNBYpY i HITpOreHy.

[Mposmucnosicts GygiBensHux MaTeplanin

IMinnpueMcTsa
DymiBenLHEX Ma-
TEpIAIIB

Brknmm seiukol KINBKOCT] NONLAUCHEPCHOTO TTH-
Ty, & TAKOW BHKHIH OKCHAY kapOony,
Gens(a)mpeny, okcuay cyasdypy (1V), Genany,
amoniaky, GopManbACTiLY, BAKKHX MeTams (-
MOYALY, MEPKYPIIO, UHHKY, MAHTaHY, XPOMY, HIKOIY
Ta KaJAMiK0), paiony, a30ecToBNX BOLOKOH.
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Tabnuus 2
Indopmania Npo BUAK Ta 0OcsArH 3a6PYIHIOUHX PEHOBUH,
110 BUKHAAKTLCA &8 arMochepHe NoBiTPA OKpPeMHMH
HiANPHCMCTBAME

3abpyIHIOKMA PEUOBHAA |

Koa HaiiMeHVBaHHA

Ne ni/n
moTeHIiiHNY BUKN-
B, TOWH/piK

MoTenniinmii ohcnr
BHKHIIB, TOHR/PIK
Moporori 3navuenns

Hagmobaza

o
Lh
(v
—
o
N

1 1100 | Hemeranesi NeTki OpraniuHi CoomyrH
(HMJIOC)

e
o

2 11054 | Imui wemeranemi nerxi oprauiubi | 6,531
cnoaykru (HMJIIOC)

Hionpuemcmeso ovoamenaomepenci

1 2004 | Manran Ta ioro cnonyku (e nepepa- | 0,004 | 0,005
XyHKY Ha manrany (IV) okcii)

2 3000 | Pewosuan y suranm cycnennosadux | 0.106 3.0
TREPAMX HACTHHOK (MIKPOHMACTHHKH
Ta BONOKHA)

3 | 4000 | Oxcun mitporeny (B nepepaxynxy va | 80,781 1.0
mokrcua mirporeny) [NO,]

4 7001 | Okcua xapboHy 55411 1.5

5 | 11000 | Hemeranosi nerki oprawiumi cnomy- | 0,12 1.5
it (HMJIOC)

G 2000 | Meranm Ta ix cnojiykH 0.004 0,0

7 3005 | Inun Teepal peyoBHHM 0,106 0.0

8 7000 | Oxcun kapGony (B nepepaxysxy sa | 55411 0,0
mokcna kapbony (IV))

9 | 11054 | Immi wemeranomi nerki opramigsi | 0,12 0,0
enoaykn (HMJIOC)

Mawunobyoignui 34600

1 1003 | @epym 7a Horo crnoaykd (B nepepa- | 3.718 0.1
XYHKY H (hepym)

L]

1010 | Xpow T1a floro enonyew (8 nepepaxy- | 0089 | 0.02
HEY HE TRHOKCH Xpomy)
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3 2004 | Manran Ta iforo cnonyku (B nepepa- | 0,15 0,005
xyHky Ha marrany (IV) okeuay)
4 3000 Peyopnan y surnam cycoeHjnosanux | 3,282 3,0
TBEPIAHX YACTHHOK (MIKPOYACTHHKH
Ta BONOKHA)
5 4000 | Oxcun nitporeny (8 nepepaxyrky ua | 29 798 1.0
NO,)
6 | 6001 | Amoniak 0,002 1,5
7 7001 | Okcua kapbony 28,243 1,5
8 11000 | Hemeranosi merkl opradiyl cnony- | 17,631 LS
ku (HMIIOC)
9 | 11007 | Iponanon-2 0,24 0.5
10 | 11009 | byrunosuii edip cranosoi kucaotw | 0,296 0.3
{6yrunauerar)
11| 11020 | Erunuenozons 0313 1,0
12 | 11024 | Hitparsa kucnorta 0,001 0,2
| 13 | 11028 | Kucnora eranosa 0,019 0,8
| 14 | 11030 | Keunon 0,005 09
15 11041 | Tonyen 1.481 0.9
16 | 15003 | Bopuio xnopua (xnopuana kucnota s | 0,007 0.1
nepepaxynky sa HCI)
17 | 16000 | dayop ta foro cnoayku (B nepepa- | 0,046 0,05
XyHKY Ha hayop)
18 | 16001 | I'pporeny dinyopun 0,1 0,05
| 19 | 1000 | Baxki meTans Ta ix cHOAYKH 3,807 0,0
20 | 2000 | Meranu Ta ix cnonyku 0,15 0,0
21 3005 | luuii Teepai pe4oBHHH 3.282 0.0
22 | 7000 | Oxcun kapOouy (B nepepaxyHky Ha | 28,243 0,0
|5 oOKCcHI kapbony)
23 | 11054 | Inmn wemertancsi netki opramiumi | 15,277 0,0
cnoayku (HMJIOC)
Hezensnui 3as00
Manrau Ta fioro cnonykn (B nepepa-
|4k 2004 | xymuxy sa masrany (IV) oxcuay) 0,002 | 0,005
Pewosnny y Burnsl cycnengoBanmnx
2 3000 | teepanx wactupok (Mikpodactwrku | 34,898 3.0
1 T4 BONOKHA)
3 4000 | Oxecnny wirporeny (B nepepaxyuxy | 49,012 1,0
5 Ha NO,)
4 5001 | Cynudypy aiokeun 45,905 1.5
5 7001 | Oxcua kapbony 161.1 1.5




3azaneHa eKoAOIAT ApaKMUMKRUL KypC

(HMIOC)

6 | 11000 | Hemeranosi nerxi opraniui cmony- | 0,114 LS
ki (HMJIIOC)

7 2000 | Meranu 18 X cOonykH 0,002 0.0

8 3005 | Inwi TBep/l peuoBHHM 34 898 0.0

9 7000 | Oxcun xapbony (B nepepaxynxy wa | 1611 0.0
kapbouy (1V) oxcui)

10 | 11054 | lmun semerancer nerki opramiumi | 0,114 0,0
cnonykd (HMJIOC)

= Mebaesui Kombinam

Manran Ta ioro croayks (B nepepa-

1 2004 | xysxy Ha maurany (1V) oxeuny) 0,001 | 0,005
PeqoBHEH ¥ BHIIAML CYCMIEHAOBAHHX

2 3000 | Teepamx uactumok (mikpouacTuuxm | 4,982 3.0
T4 ROJIOKHA) .

3 3004 | Cawma 0.051 0.3

4 | 4000 | Okcumy mitporeny (B nepepaxymky | 2441 1.0
Ha NO;)

5 4001 | Hirporeny okcua (NO;) 0.395 0,1

6 5001 | Cymedypy aiokcua 0.043 L5

7 7001 Oxcun kapbony 8,719 1.5

& 11000 | Hemeranesi aetki opraniusi cnoaygn | 35418 B
(HMJIOC) 9

9 | 11007 | Nponanos-2 14,116 ¢l

10 | 11009 | Byrnnoewii ethip outosoi kucaotw | 3,166 0.3
(ByTunauerar)

11| 11020 | ETunuenosons 0,34 1.0

12 | 11021 | Empauerar 4,27 1.0

13| 11030 | Kennon 1559 09

14 | 11037 | Ctupon 0.8679 | 0,05

15| 11041 [ TonyeH 10,869 0.9

16| 11049 | dopmansierii 0,231 0.1

Tymossymmeea pabpura

PeqoBsHit ¥y BUIIAIL CYCOSHAOBAHNX

| 3000 | teepaux uactuHok (mikpouwactunkn | 1,28 3,0
Td BOJOKHA)

2 3004 | Caxa 0.28 0.3

3 5001 | Oxeua cynbypy (IV) 1.2 S

4 7001 | Oxkcnn kapbony 0.9 1.5

5 11000 | Hemeranes) nerki opraniuni cnonykn | 90,79 S
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I_ﬁ 11021 | Etnnanerar 03 1.0
7 11037 | Crupon 0.4 0,005
8 11048 | denon 0,09 0.1
9 15002 | Binin xa0pHcTHii 0,004 0,01
10| 15003 | Boauio xnopuay (xaopHiHa KucaoTa 0.08 0,1

B nepepaxyuky sa HCL)
11 3005 [Hui TBEpAI peuoBHHIM 1,0 0.0
12 7000 | Okena xapGony (B TIEPEPAXYHKY Ha 0,9 0,0
kapbony (IV) okcu)
3| 11054 | luwi Hemeranesi netki opradiuni 90.0 0,0
| enoayku (HMJIOC)
Xaibokombinam
| 2004 | Manran Ta ioro cnoayks (8 nepepa- | 0,0007 | 0,005
1l XVHKY Ha Maurany (IV) oxcuay)
2 3000 | Pewosunn y suraaai cycnengosannx | 2,155 3.0
TBCPAHX HacTHHOK (MIKPOYaCTHHKH
Ta BONOKHA)
3 4000 | Oxcumy witporedy (s nepepaxyuky | 2,496 1,0
Ha J10kcua Hitporeny) (NO.)
4 7001 | Okcwa kapbony 5,179 L5
5 11000 | Hemeraneni netki opraniumi CHONYKH 6,41 L5
(HMJIOC)
6 11028 | Kucnora eramona 1,706 0.8
7 11050 | dypdiypon 0,68 0.2
8 2000 | Metamm ta ix cnonyku 0,0007 0,0
9 3005 | Iwwni tepui peqormHM 2,155 0.0
10| 7000 | Okcun xapGony (s Nepepaxyuky wa | 5,179 0,0
kapbony (IV) okenz)
L1 | 11054 | Inmi wemeranesi aerki oprasiuui | 4,024 0.0

- cnoaykn (HMJIOC)

| Oaiiino-ncuposuii Kombinam
| 2004 | Manran Ta ioro crionyku (B nepepa- | 0,007 | 0,005

XYHKY Ha Maurany (IV) okcugy)
2 3000 Peqosnun y surnami cycnengoranux | 51,097 3,0
TBEPIHX HACTHHOK (MIKPOMACTHHEH
Ta BONOKHA)
3 4000 | Okcunm witporeny (m nepepaxyuxy | 24,407 1,0
Ha giokcn nitporeny) (NO,)
4 5001 | Cyandypy miokeua 9.663 L5
3 7001 Okeuil kapbouy 91,954 L5
(& L1000 | Hemeranesi nerki opraiufi cnonyss | 403,17 1.5
(HMJIOC) 9
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7 | 11004 | Axponeid 0.014 | 0,004 |

8 18000 | Ppeonn 0.15 0,1

9 2000 | Metanu Ta 1x COOAYKH 0,007 0.0

10 | 3005 Tauti TREp PEHOBIHA 51,097 0,0

11 | 7000 | Oxcun kapbouy (B nepepaxynky Ha | 91,954 0.0
kapBony (IV) okcua)

12 | 11054 | Imui memeranesi nerki opramiumi | 403,16 0.0
cnonyku (HMJI0C) 5 |

Hyxposuu 3as0d

l 1002 | Bawmaniin Ta foro cnonyku (8 nepepa- | 0,244 0,02
XYHKY Ha I ATHOKCH[L BAHAIIO)

2 2004 | Manras Ta iioro cnonyku (B nepepa- | 0,007 0,005
xyHky ua manrany (IV) okcuay)

3 3000 | PedoBHHM y BHLUIALI CYCOEHIOBAHMX A87 3
TBEPAMX YACTHHOK (MIKDPOMACTHHKH
Ta BOJIOKHA)

4 3004 | Caxa 3487 0.3

5 4000 | Okcuny mitporeny (B nepepaxysky | 77,319 1
Ha miokcua Hitperedy) (NO2)

6 5001 | Cynstypy mMoKcHI 96,917 1.5

7 7001 Oxena xapbony 43,830 1.5

% | 11000 | Hemeranesi neTki opraniusi cnonykn | 2,558 1.5
(HMJIOC)

9 | 16000 | ®ayop Ta fioro cnoayku (B nepepa- [ 0,000 | 005
xyHKy Ha duiyop)

10 | 1000 | Bamki MeTanu Ta ix COOIyKH 0.244 0

11| 2000 | Meranu1aix COOAYKH 0,007 0

2 | 7000 | Okcun kapBony (e mepepaxynxy ma | 43,830 0
kapBony (IV) okeun)

13| 11054 | Iami wemeranesi neTki oprabiuml | 2,558 0
cnonyku (HMIIOC)

BiIMiHHA METOAMKA 3AKTATKH TPAHCEKT U1 1I03aMICBKHX JIOPIT 1 10p1r
YCEPE/IMHI MICTA:

1) /U1 OPOTH, AKA 3HAXOANTECH B NPHMICEKIH 30H1, MOACHA BUKOPHCTATH
TPaHCEKTY AOBAMHOIO 2-3 KM, PO3MICTHBIIH 1T NEPTICHIHKY/IAPHO 10 el
sopory. Jlany TpasceKTy HeoBXUIHO PO3GHTH Ha Pl BIHOK: BLIA 10pory;
pa piggam 100 m: 300 m; 500 m 1000 m; 2000-3000 m Bix goporu. Ha
KOMCHII ISHL HeoBX1THO 3aKnacT iipobHi Maiaan Ky posmipom 20 x 20

M.
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2) 1 AOpOTH, SKa 3HAXOTHTHCH B sabynosamit yacTHmi MICTa, MOKHa
BIKOPHCTATH TPAHCEKTY T0BAHHOI0 20-50 KM 1 posMicTHTH ii B 3aleAKHOCTI
BUI BLLAAM IO HEHTPY MICTA: UCHTPATLHI BYIIHLL, HA ACAKii BLIAM Bij
HEHTPY, OKOIHILS, HPHMIChK] TEPHTOPIL.

¥ BHCOKOPO3BHHEHHX KpaTHAX ICHYIOTE CrCIiATEH CHCTCMM CTCRCHHS
33 KOHLCHTPAIISAMH IIKIUTHBHX Fa3iB B opeoni ABTOAOPIE, 110 PIKCYIOTHCH
CHCHIATLHAME BHCOKOYYTIHBHMU AATHHKAMM, A iH(opmanis noctynae
B LCHTpANI3oBaHy KOMIT IOTCPHY MEPCKY, BII AKOT UIYTh CHIHANH Ha
ABTODAHM PO NEPEPONOALI MAPLIPYTIE.

Koutposnsni sanuranmns 10 posniny

1. KM BLIDIIHATECH EKOCHCTEMA MICTa Bill eKOCHCTEMH cena?

2. HapeniTs npuKnamm jiesacrosanix nanmmuadis.

3. Yum pisusreca PyAepanbHl 610reoUeHO3H B IHIIHX THINE MiCHKHX

Bioreoienosin?

Mo sxoro pisns remepoBii HaNtexaTs MicEKi napxu?

5. Haseaims npugnam OCTPIiBHHX YPOOEKOCHCTEM,

. Hassirs simamansmmnx ABTOPIB, #KI MAKTh HAHGIILIT iCTOTHHIL BHECOK B
PO3pobKY TeOpii 30HyBaHHS ypboexocicrem. [opisusiite KPHTEPIT, HA SKHX
IPYHTYETHCA 30HYBAHHA HHX ARTOPIB,

- Ak BynyeThes KOOpAMMATHA CiTKa IS MOCTIB CHOCTEPEXEHHS HABKOIO
NNPHEMCTBA NpH MAPUIPYTHOMY crOCobl eKOA0TTYHOT o1iHKN T

- 3k Byayernes xoopauHaTHa ciTka JuIs NocTia CNOCTEPEHREHHSA HABKOIO
HHATIPHEMCTRA 1IpH NLAdakenbHOMY CI0co6i eKonorigHoT ominKn?

7. Ha axi texsorenni unnmmkn caig IBEPHYTH YBATY 1P OLIHII BIAUBY Ha

JOBKULIA MAIPHEMCTE J1erKo] nposucaosocTi?
10. Ha sxi Texuorenui unnnuky I/ 3BEPHYTH VBATY MPH OLIHIL KOOI 4HOT
Lcmjva LUT HABKOJO I'YMOB3YTTEBOID 3aBony?

L=

oh

o0




PO3/11LI1 2
NOCTUDKEHHS KJIIMATOITY YPBOEKOCHCTEM

OchoBni mKepena arMoc(epunx 3abpyanens ypOaHisoBaHux
¢KOCHETEM — TMPOMHCIOBI NMiANPHEMCTRA, TCNIOBI il aTOMHI
enexTpocTanuii Ta aproTpascmopr. Ha knimaron MicTa BIIHBAIOTH
qhizueseri Ta XIMINKHE SHHENKH AHTPOMONCHHOTO MOXO/UKEHHA.

V usoMy po3aui Br oznaiioMnTech i3 MCTOIaMH BHIHAUCHHA Py
dhizmamix qHHEEKIB. [Tepe/tyciv — e BU3HadeHHs HIBUIKOCTI Ta HAITPAMKY
BITPY, 110 JACTh MOAKTHBICTH NepenbadInTH POINOBCIOIAKCHHES PI3HOIO
THITY 3a0py/IHIOBAY1B.

Crenndignnm Qiznannm 3a6pyIHIOBAHEM aTMOC(EPHOTO MOBITPA
yPOOEKOCHCTEM € LIYM AHTPONIOreHHOT0 Noxopker . TTpH TociDKeHH
aKYCTHYHOTO PeskHMy YPOOCKOCHCTEM OCODBIMBY yBary Hane#uTh
MPHIITHTH BYTHIAM, 3aBaHTaREHHM aBTOTPAHCIOPTOM,

Ilns micr, B sxux abo nobnuzy skux poaMinteni AEC, a Takox s
ypBoeKoCHETEM, 110 MOCTPAKIATH Bl HOPHOOHILCHKOI KaTacTpoQH,
AKTYATEHUM € MOHITOPHHT PANIAIIHHOTO (hOHY, AKHIT JAHCHIOETHCA 12
[ONOMOTOI0 TIOPTATHRHOTO IIPHITANY BITHHIHSHOT0 BHDOOHHIITEA.

FonoBHAMH XIMIMHHMA 3abpYAHIOBAYAMH HOBITPA MICT € Taki
WKUUTHBE Ta3H, AK OKCHI KapboHY, OKCHIL HITPOreHy, OKEHA cynb(ypy
(VI). Tpu mocnikenni KaiMaTony ypGOEKOCHCTEM CIILIL 3BCPHYTH
yBAry HE AHILC HA Fa30B1 eMICil, ane i Ha KMCI0THI onaan (1o, CHIrH),
AK1 HOPMYIOTECS NPH B3AEMOJLIT ra30BHX BHKHIUB 13 BOIASHUMH Napami
aTMocepH.

Baromuit qaunuuk v GopMmysanHi KniMatony ypOoekocHcTeM —
MHIIORC 3AOPYIHEHHS, SKE BHIUTHKAE JIOJATROBHIT HATPIB TIOBITPA 1 NEperpis
THCTKOBHX [LIACTHHOK MEpeRHAX pociui. BaM sanpononosani pobotH,
K1 0IBOMATS OMIHWTH PIBCHD 3alIMICHHA [OBITPS T4 MPOBECTH AKICHI
AHATIIH AEPO30TII0.

Busuenno ocobnusoctelt poborH paay alkTepHATHBHUX HPHALB
BITYH3HAHOTO BUPODHHITEA COPHATHMYTE HaseleHl doTorpadii abo
cxeMaTHuHe 300paAKEHHA 30BHIMIHBOIO BUITIAAY 13 NO3HAYCHHAM
CTPYETYPHHX KOMIOHEHTIB,

Jlnn pisanx QI3HMHAX TA XIMIYHUX YHHHHKIB BKA3aH1 TPAHATHO-
aonyerumi konuentpam ([IK), aki 8i1nosiaaloTs po3podieHoMY Ha
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cvoronui lepkcrannapry Vipainu. Ie nacts Bawm MOZJIHBICTE
BHIHAYHTH PIBEHB AHOMATEHHX KOHIICHTPALITH.

2.1. Ananis QisHuHHX YHHHUKIB

-E PoGora Ne 1

Busnauennn HANPAMKY Ta WIBHAKOCTI BiTPY 33 Jomomoror
ariorepa, anemopymGomerpa ra PY1HOI0 aHemMoMeTpa

OcHoBHI npram s BHMIpIOBaHHs HANPAMKY i IBHIKOCTI BITPY —
prozep, anemopymbom emp [ pyynuil anesomemp.

@wozep (puc. 4) HaiibGinsm MOMIHPEHHI NPUIAT JUTA BUMIDIOBAHHS
HANpPAMKY it mBHKoCTI BiTpY. [Tokasuukom HalpAMKY BITPY v umiorepa
CTYAHUTE ABONONATEBA miorepka (1) 3 mpotusaroo (2) i icim wrtHTiB
(3). Jlosri nrrudyra BinnosigaoTs [T, [la., 3x., Cx. nanpamxanm, KOPOTKI
—Ma3x, [MuCx, Ma3x, [MaCx. 'madn, nosnagenmii Oyieamu [Th., nosHHeH
byTH yeTanorIeHHIT cTporo Ha [Tw.

[Tin meto Bitpie pisnmx HaNpsAMKIB (iorepxa obepTacThes, HAMPAMOK
BITPY BH3HAaYAI0Th 3a MOMOKEHHAM
OpOTHRArH (DAIOTEPKH BIIHOCHO
wTHGTIB. [ToKaX4YHK WBHAKOCT
BITPY CKJIAjla€ThCAd 3 MeTanenoi
AomKH (5) poamipom (15 x 30 cM),
AKa BIIbHO obepTacThes Ha oci (6), i
3 BOCbMH WITHQTIB Ha ayai (8). s
3PYIHOCTI BUUNIKIB NapHi mridyr,
TOYHHAIONH 3 TPAMOBHCHOIO, 3p06iTh
AOBIHMH, HENAPH] — KOPOTKHMH.

Xio podomu

Busnaute weudkicms gimpy 3a
BETHYHHOIO KYTa BUIXMICHHS JOMKH
BIIHOCHO BEPTHKAALHOIO CTEPHHSA
(9), kopucryrounces Tabanuero 3.

Pospisusiors dmorepn 3 nerxoro
] (200 r) 1 3 BakkoO (800 1) AOIIKaMH,
Puc. 4. drivzep AKHMH BHMIIOIOTH LIBHAKICTH BITpY
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pimmosiaHo g0 20 i 40 m/c. TIpn ycTaroBIU hnorepa nasM SATanTe, o
[TONIHHA TOUIKH NOBAHEE GYTH CTPOTO NEPNEHAHKYIAPHA IPOTHBA3
horepgs.

[pu BH3HAYEHHT HANPAMKY GIMpY CIOCTEPIra CTOITH M NOKAIHHKOM
HATIPAMKY BITPY 1 03Ha%ac CEPEIHE NOIOKCHHA POTHRATH forepky
3a 2 xB. JIns BHIHAYCHHSA WIBHIKOCT! BITPY HeofXimHO nobpe DaunT
oKy 1 ayry 31 urrndramu. [IBuakicTs BITPY BH3HAYTE 34 CepeiHiM
[IOTOWEHHAM JOIIKH 33 2 XB., TPH CHITLHOMY BITPOBI 3AIHILITE CEPEIHE 1
BEPXHE NONOKCHHS [ONTKH, KY/IH BOHA JOXOIMTE NPOTAroM 2 XB.

Anemopymbomemp — IMCTAHILHHIE NPHIAA, AKHH CTYHKATE JUIA
BUMIPIOBAHHA MIBHIKOCTI BITPY, ycepednenoi 3a 10-XBHAHHHMI
{HTEpBa)], MAKCHMAIEHOT MHTTEROT IIBHAKOCT] BITPY MIX TepiojlaMH
crocTepiranus i HanpsMkamy BiTpy. [puaHn i anemopymbomeTpa

Tabauys 3
Buinauennn MBIIKOCTI BITPY 38 MOIGKEHHAM J0MKH (aworepin

TTEER AL A LIsnaxicts BiTpY, M/C

JIerka JOIIKAa BaWKA T0OLIKA
W 0 0 0
Mix wrrndrramn 0 1 1 2
rudr 1 2 4
Mik wrridramu 112 3 6
[HradT 2 4 8
LT &

fa3y€Tuea Ha ICPETBOPEHH] HAIPAMKY | IBHIKOCTI BITPY B CNCKTPHYHI
peaMdHHN, JlaTaiK Ha aHeMOpYMOOMETPI CKIAIAETheA 3 ONTHIHOIO
HHrapKONOAIBHOT0 KOpITyCY, AKHil 0DepTacThCs HABKOIO BEPTHKATBHOTO
HepyxoMoro croska. Ha kil Kopriycy 3HaXoaHTbes dorepka, a Ha
MOYATKY — FBHHT i3 4OTHPMa TONATAMH 3 TOPHIOHTAILHOK (UIOLLIHOIO
obepranns. BumipioBansuui NynbT — HACTIABHHE NPHIAL 13
NOKANYHKAMHE MHTTEBO1, CEPEIHLOI IBHAKOCTI i HANPAMKY BITPY.
Pyuntuii anemomentp 9allKOBHIL 13 PAXYHKOBHM MCXAHI3MOM
JACTOCOBYETHCA IS BH3HAYCHHA CEPEOHbOI WeudKocmi simpy 34
neskuit npoMikok wacy. [puiimauem aneMoMETPa (pHE. 5) CAYKITE
peprywka (1), sika npu oGeprann! NpHBOAATE Y pyX pPaxyHKOBHH
mexaniam v kopnyel (4) npunany. Llndepbaar (5) paxyHkoBoro
MEXAHI3MY Mac TPH IIKAIH, 110 AKMX BIAPAXOBYIOTH THCAWI, COTHI,
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ACCATKM, oxnuuul obeprie. Paxyukosuii
MEXAHIIM BMHKAETBCA | BHMHKACTHCH
apeTHpoM (6), 1A BMHKAHHA | BUMMKAHHS
MpHAaxy HNpH YCTaHOBII Ha Jcepduny
KOpHCTYIOTBCS mHypoM. Llnyp cepemnsoio
HACTHHOIO [IPHB A3V ETHEH /10 4peTHpa, a KIHL
fiponyckaThes yepes Kinbus (7).

[epen criocrepeskeniam npu BHMKHCHOMY
MYMABHHKOBI 3aTHIIITE OKA3AHHS BCix TPLOX
CTpinok Ha undepbnatax i BeTaHOBITH
AHCMOMETD Ha 3anauiii BucoTl. Yepes 1-2 xa.,
KOJIM  WBHAKICTL obepTanus yamok
YCTAHOBHTLCA, YBIMKHITE miwwibauk. Yepes 100
CEKVHIL MY HIEHHK BUMKHITS | 3HOBY 3aMHONTh
NOKa3aHHA CTPUIKH, CCKYHAOMID YBIMKHITE i

Puc. 5. Pyunua BHMKHITE O/IHOYACHO 3 aPETHPOM aHeMOMeTpa.

AREMOMEmD Gauikosull "5, vineicnio 0bepris (noainok) 3a cexymuy

BEPTYWIKa BH3HAYA€ WBHAKICTS Bitpy. s

BHPANCHHS WIBHAKOCTI BITPY B M/C KOPHCTYHTeCs nepesipounum
CBIJIONTBOM, AKE HANACTHCSA A0 KOKHOTO npunany (rabm. 4).

Tatnuys 4
Pozpaxynox meuakocri BITPY 3a kixekicTio nogiox
unepbaary paxynxosoro MeXaniiMy uamkKoBoro aHeMOMeTpa

Kinskiers noginok 3a CEKYHJY ] Ulsuagicts Bitpy, mic
1 1.4
2 2.4
3 3.5
4 4,5

Baxnuee snavenns gng BUB4YCHHA ocobanRoCcTell 3aranbuoi
LHPKYIAMIT NOBITPSHIX MAC Ma€ OLiHKa NOBTOPrOBaHOCTI BITPIB. It tihoro
BIKOPHCTOBYIOTH TAK 3BaHY Posy BiTpis puc. 6. Bona smnse coboro
300pakem rpadivno pani MPO MOBTOPIOBAHICTE BITPIR y KOHKPETHII
MICIEBOCTI 334 MEBHHUIT yac, V pasi il sacTocyBamus HANPsM BITPY, SKHii
nanye abo BrnHBae na KOHKpeTHHit 00" €KT, CLT BH3HATATH THM pyMbom
TOPHIONTY, 3BIAKH IMe BiTep.
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¥+ PoGora No 2

Br3naveHHi HATPAMKY Ta
WBHIKOCTI BITPY 32 J0N0MOI010
camopobuuX datorepis i
aHemMomeTpin*

HanpsaM Ta MBHIKICTE BITPY
MOMHA BHIHAYHTH 1 3a JOMOMOTOK
caMopoBHHX TPHIALIE.

Camopobuni daiorep (puc. 7)
MOAHA BHTOTOBHTH TaK: 10 CONOMHH-
KH O14 TMHTTA ﬂpHKJIEﬁTL‘ JHTEOD

Il

ETITTE,

a3

Munfind

Tin

InTind

MnC

}Ill('

iC

Thalla3

S
s =

ClaC

Mac

MallaC

Puc. 6. Poza simpis

CTPIUKOIO /1B KAPTOHHUX TPUKYTHHKH (XBOCTOBA HacTHHA Mac byTH
Ginbi1010 3a BicTpa), [IpHKPINITE CONOMHHKY NITHIBKOK 10 MYMKH Ha
giHul onmipig. Berasre omiBels B OTBIP HA AHI IIACTHKOBOI IUIALIKH.

CTpinka NoKa3yBaTUME HATPAM, B AKOMY JIMC BITED.

CamopoBHHiT AHEMOMETD BUFOTOBINETECA TaK camo, fk duorep,
dad¢ 3 HOTHPMA JONATAMM Ta JIOJIATKOBOKW BCPTYLIKOIO (pHc. 7).
Migpaxyiite, CKiibKH pa3is BiH 0DEPHETHCH MPOTATOM [CBHOTO Hacy —
nanpuinazn, 3a 20 cexyna. IBuakicrs BITpy BHIHAYTE, AK OMHCAHO B

pobori Ne 1.

JIOCHTE I€TKOK ¥ BMKOHAHHI € TAKOWK 1HINA MOJCTL CaMopoGHOTO

anemometpa (puc. 8).

Puc. 7. Camopebni ghuiocep (risopyy) ma anemomemp (npasopys)
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Bua a6oky Bia ssepxy

Puc. 8. Modens camopobuozo AHEMOMEMPA T ATUKAMU

¢ Pobora N 3
BumipoBanns pisus WyMoBoro 3abpyiHeHns ypéoekocucrem

Tepminu i eusnauenns
Tepminonoris npuitnsra BinnosizHo 10 FOCT 12.1.003-83.

»  Ilym — oana i3 opm xEMTBOROTO (¢p13uanoro) 3aGpyanenms
AOBKULTA, ANANTALIS OPraHi3MIB 10 AKOTO MPAKTHYHO HEMOMCTHRA.

e Hocmitinuie wym — urym, PIBEHb 3BYKY AKOTO 3MIHIOETECH B
4Yaci ne OuUIbIIe HiX Ha 5 ABA IPH BUMIPIOBAHHI 33 THMYACOBOK
XdPAKTEPHCTHKOIO “NOBLILHO™ mymoMipa 3a TOCT 17187-81.

»  Henocmiiinuii ldyM — IIyM, PIBEHB 3BYKY SKOIO 3MIHIOETECH B
4aci Ounbwe Hik Ha 5 gBA NpH BUMIPax 3a THMYAcOBOIO
XapAKTCPHCTHKOK “MOBLTEHO™ mryMomipa 3a TOCT 17187-81

#  Komusarsuuic maym — nenocriiinmii UIYM, pIBEHE 3BYKY KOO
De3ynmMHHO 3MiHIOCTRES B 9aci,

> Hepepusuacmui HiyM — HENOCTIHMI IyM, piBeHb 3BYKY SKOI'O
HEPIOANYHO Pi3ko mamae o pisis dorosoro mwymy, APHYOMY
TPHBANICTE IHTEPBAIB, IPOTATOM SKHX PIBEHE 3BYKY 3THILACTLCS
TOCTIHHIM | IEPEBHIILYFOMHM PiBCHD thorosoro mymy, cknazac | ¢
OUIbLIIC

# Imnyasenun HYM — HENOCTITHUI HIYM, 1110 CKAAAaEThCA 3 0HOrO
M JIEKLIBKOX 3BYKOBHX IMITYJIECIB, KoXKen TpHBAMICTIO Menm | ¢
fipu ubOMy pisni 3pyky (nBA), OOMIPIOBaHI NIPH BKMIOYEHH|
THMYACOBUX XapakTepHCTHK “MOBLIEHO" | “IMItynee” mymomipa 3a
ACT 17187-81, sinpisusiorscs we MEHII Wi Ha 7 1BA.
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% Exeicanenmuuit (33 eneprieio) piseHs 38yky L, . AbA — BenniHa,
sKa BH3HAvacTHCA 3a hopmymnamu (1-3).

= palt)
L-ﬂms ”}f T JXL s } L {”

m i 0

ne P (t) — 3ByKOBHH THCK, 110 IMIHIOETECA B HMACI, BUMIDIOCTECH NPH
BETIONCHH] YACTOTHO! XADAKTEpPUCTHRA “A” BUMIDIOBAIILHOT anapatypH,
I1a;

P, — rpaHivHE JHAEHHS IBYKOBOTO THCKY, FKE I0PIBRIOE 2-10° Tla;

T —TpHBanicTh BUMIPY LIyMY, XB.

o
Lm:ng[ 210”‘-*-] @)
N =l :

ae L, — BuMiproBani piBHi 3BYKY, 11BA;
N — 3aranbHa KUIBKICTE BHMIPIR PIBHIB 3BYKY

I « 01,
B =161 — 10+
— g[mo g’f' } (3)

fie [ — cepenmiii piBeHB 3BYKY B i-MY IHTEpBali piBHiB 3BYKY, 1bA;
f—9acTka KUIBKOCT] BHMIPIB B i-MY IHTCpBal PIBHIB 3BYKY Bl 3arafibHOl
KUIBKOCT] BHMIPIB, %6,
n — KUIBKICTE IHTEPBAIB PIBHIB 3BYKY.

llupusa iHTEpBaNy PIBHIB 3BYKY MOBHHHA OyTH MeHUIC 4H
nopisuiosati 5 HBA. Cepenniii piBenb 38yKy L, B i-My iIHTEpBAli PIBHIB
IBYKY BH3HAYACTRCA 3a (HOPMYIO0N

]

ne L, — muskHA Meska IHTEpBany PIBHIB 3BYKY, ABA;
L_— BEpXHa MeHKa IHTEPBAIY PIBHIB 3BYKY, NBA.

>  Exsiearenmuui (33 cHEpricio) piBens 38yky L 3a wac oyinku
wiymy T — BeaHaMHA, SKA BUIHAYACTHCA 32 (hOPMYIIO0
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A&

1
=10lg[ —— 3T, -10% tamere

1= )
2T,
f=l

nel, . —exkBIBAJCHTHHIH (3a CHEPIIEI0) PIBCHB 3BYKY KOXKHOIO BHMIpY
urymy 3a 9ac owinku mymy 7, nBA;
T, — TPMBANICTH KOXHOrO BUMIDY 1yMy, XB.; k — KiIBKICTE BUMIDIB

my

IyMY 3a 4aC OUIHKH mymy T .

Acica Tim

HMocmianui wym papTo oninmwearu piBEEM 3BYKY (aBA).
Honyckaerscs monoBHiOBaTH OIIHKY MoeTiiiHOro IIyMYy PiBHAMH
IBYKOBOTO THCKY (15) B OKTaBHHX cMyrax 3i CepeAHBOTCOMCTPHIHHMHE
Hactoramu 63, 125, 250, 500, 1000, 2000, 4000 i 8000 "1 (oxTaBHHME
PIBHSIMH 3BYKOBOTO THCKY).

Henocmiznuis (konmsamsamii y gaci, HCPEPHBYACTHH Ta IMITYIILCHHIT)
L4y HEOOX1THO OIIHIOBATH EKBIBAICHTHHM piBHEM 3BYKY L teng? (ABA).

Henocriiinmii wym na cenitebuiii TEPHTOPI, & TAKOXK WIyM y
MPHMIEHASX KHTIOBHX | rPOMACEKHX GYAMHKIB Bij BKepen mrymy,
O 3HAXOAATHCA B OyAMHKaX (Hanpuknas, IHKCHEPHOTO, CaHITaApHO-
TEXHITHOTO YCTATKyBaHHA 1 T.1.), BAPTO AOAATKOBO OMiHIOBATH
MAKCHMAILHHM PIBHEM 3BYKy L, . (oBA).

Yaosu sumipy wiymy

Yac ouinkn urymy ( 7) na cenireGiiii TEPHTOPIT MOTPIGHO BUMIPIOBATH
BICHB — niporsrom 8 rox., yHoui — besynuuno nporarom 0.5 rox. (y
HAHDILIN TY4HI nepiofn).

TpuBanicts Bumipy mymy T Tpeba BCTaHORMOBATH B 3ATCKHOCT]
BUI XapaKTepy mymy,

Tpusanicrs BuMipy necmiinozo HEYMY MA€ CKITAIATH HE MeHI 3 X8,
Y KoHIi TOYIT HeobXiTHO TMPOBCCTH HE MEHIIE 3 BUMIDIB PIBHIB IBYKY
(OKTaBHMX PIBHIB 3BYKOBOO THCKY).

Bumip nenocminnoezo w VMY JOPEHHINIE HPOBOIHTH B nepiojiy Hacy
OUIHKH ymMy T, 1110 0XOmumooTs YCi THIOBI 3MIHH [YMOBOTO pexkuMY B
Mictl ouinkn. TpHBACTs KOXKHOrO BHMIPY HENOCTiiHOM mymy 7y
KOMCHIT TOUIL NOBUHHA CKNAnaTH He merme 30 xs.
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Bumip nepepusuacmozo wymy, PIBHI 3BYKY SIKOTO 3ATHITAIOTHCS
nocTifiHMMK B iHTepBanax Tpusanicrio 30 xB. i Guibiie, HEOOXIHO
NPOBOIHTH MPOTATOM MOBHOIO LAKITY XapaKTepHoi il NepepHBYACTOr0
uIyMy B AEHHHI 1 HIYHHI H9ac.

Bianik piBHIB nepepueuacmozo Wymy, PiBHI 3BYKY AKOTO
3AMTHINAIOTHCA TIOCTIHHAME B iHTEpBanax TpuaicTio Meniue 0,5 XB., a
T4KO KONHBHOTO B HACH il iMITYIBCHOTO HIyMY HOTPIGHO POBOIMTH 3
iHTepBanamMH BUL 5 10 6 c. Y KoxKHIH Touil 3a Hepioa BuMipy mymy 7
NOBMHHO ByTH 3pobaeno 360 BHMIPIOBAHE DIBHIB IBYKY.

Bijuiik piBHIE NEPEPHBYACTONO LIyMY, PIBHI 3BYKY AKOIO 3AAHILIAKTECH
mocTifiHMMH B iFTepBanax Tpusanictio 0,5 x8. i Giabiic, BAPTO pOOHTH B
KOMCHOMY 3 IIMX IHTCPBANIIB, & TAKOK Y [ay3ax MIZK HHMH.

TpHBAMCTE IHTEPBAIB, TIPOTATOM HKHX piBHI 3BYKY HEPEPHBYACTONO
HIYMY 3aJMIIAKTHCH TOCTIHHUMH, i mays MiK HEMH JOHUIBHO
XpoHOMETpyBaTH 3 To9HicTIO 20 0,1 XB.

Bumip mymy Ha ceaiTebniil TEPHTOPII BapTO NPOBOANTH Ha
MaiIAHYHKaX BUUTOMHHKY MIKPOPAIOHIB | IPYn RKHTJIOBHX DyAHHKIB,
HTSMHX AOMIKUTEHAX YCTAHOB 1 AISHKAX WKL, TEPUTOPIAX NIKAPCHE 1
CanaTopiiR — HC MEHII HiX Yy TPHOX TOYKAX, PO3TAIIOBAHHX HA
HalOIHAYii 10 JUKEpena IyMy MekKi MallaHqHMKIB (1032 3BYKOBOW
1iHHI0) Ha BrcoTi 1,2 — 1,5 M Bl piBH# iX TOBEPXHI; HAa TEPHTOPII, LIO
Be30CEPEHEO NPUIATAE JI0 KITIOBHX OYIIHHKIB, TKAPCHb, CaHAT OpIiB,
AMTHYHX AONIKIILHAX YCTAHOB 1 WKL — HE MCHILIC HiZ ¥ TPROX TOMKAX,
PO3TAIIOBAHMX Ha BUICTAR1 2 M BII OTOPOIKCHHX KOHCTPYKILLIH DyIHHKIE,
wa BicoTi 1,2 — 1,5 M BiL pIBHS NOBEPXHI TEPHTOPIT I, IPH HEODXIHOCTL,
Ha PIBHI Cepe/iHM BIKOH. Bikia GY/IHHKIB Y LIBOMY BUIIA/IKY NOBHHHI oyTH
3AMHHCHI.

YV BHnNAgKy, KOIH JpKEpeaa WyMy SHaXOQAThCH B MpHMITHCHH]
(HanpUKnaj, MPOMHCIOBOrO LUEXY), KBATHPKH, (pamyru i IH
BEHTHAAMINIHI TPOPI3H BOTO NPUMILICHHS TPH BHMIPL WIyMY Ha
ceniTebHIi TepUTOPIT MaroTs Gy TH BUIMHHEHI, AKILO 1E nepeabatacThes
yMoBamH ekciutyatawi. TIpu nposejenni BUMIPY WyMy araparypa He
[IOBHHHA MUIABATHCA BIUTMBY BIOpaLUl, MArHITHHX 1 /ICKTPHYHHUX [10111B,
PAII0AKTHRHOIO BHIPOMIHIOBAHHA il IHITHX HECTIPHATIHBHX (haktopis,
K1 BIUTHBAIOTH HA PE3YNLTATH BHMIPY.

Busip urymy Ha cenirebuiii TepHIopii He 1 NPOBOIHTH iz 4ac
BHIAIANIS ATMOCHEPHHX OTIALIB | TP IIBHIKOCTI BITPY Ouibiie S w/c. Tpi
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WBHAKOCTI BITPY moan 1 s0 5 m/c 3aCTOCOBYHTC CKpaH JUls 3aXHCTy
BHMIDIOBAILHOID M IkpohoHa BiA BiTpy.

Hpunaou onn sumipy wymy

Busmiposauns pienis JEYKY CHIT MPOBOAHTH myMoMipamn,
KOMOIHOBAHUMH BHMIDIOBATEHIMH CHCTEMaMH abo aBTOMAaTHYHHMH
MPHETPOAMH, siki BIAMOBIAAIOTH KAacam Tounoeti 0: 1 aGo 2 3rigno 3
'OCT 17187-81; BHMIDIOBAHHA OKM agHix PIBHIE 368VK06020 MUCKy —
mymomipamu 0; 1 a6o 2 knacis Tounocri (FOCT 17187-81), 3 okras-
HHME CMYTOBHMH isistpamu (TOCT 17168-82) abo xombirosanmm
BHMIDIOBATEHHMH CHCTEMAMH BLIIOBITHOTO KJIacy TOMHOCTI.

V tabnumi 5 HABOJATHCA CyyacHl Mojert IIYMOMIDIR Ta TX TeXHI4Hi
XdPaKTEPHCTHKH,

Anaparypa, npusnaena s BHMIDY [IyMY, OBHHHA MaTH Aioge
MOCBIAYCHHA 1IPO JepKaBHY 4n BIIOMYY HepeBipky. Kambpogsky
alfaparypu HeoOX1THO NPOBOANTH 10 i micns MPOBCCHHA BUMIDY IHyMy
BIANOBUIHO 10 3aBOACHKHX IHCTPYKILIH 3 CKCILTYATalll MpHiIagis.
Hanifinimn Taxi cnoco6n KamiOpysaus, npu sxmx HPOBOIMTECA epeRipKa
BCIET BHMIDIOBAJILHOT CHCTEMH 3 BHMIDIOBATEHHM MIKpOoHOM.

Xio po6omu

Hanpasre suMipiopamsamii MIKpothor y Bik ocHOBHOrO [Kepena mymy
1 BHCTABTE HOrO He MeHI Hik na 0,5 M BUJL Onepatopa, akuii HPOBOIHTE
BUMIp. [Tepemukay yactorhof XaPAKTCPHCTHKH BUMIPIOBATEHOT anaparypu
MPH TIPOBEICHHI BUMIPY PIBHIB 3BYKY BCTAHOBITE Y NONOKEHHS “A”, a npu
NPOBESICHH] BUMIDY OKTaBHHX PIBHIB 3BYKOBOIO THCKY — BUIMOBUIHO 10
IHCTPYKIIA 10 UMX npuaas. [Tepemukay Timuacopoi XdpaKTepHCTHKH
BHMIPIOBTEHOI AMTAPATY]PH BCTAHOBITS Y NONOXKEHH! “TIOBUTEHO ™ TipH BHMIpI
HOCTIHOM | NEPEPHEYACTONO IIYMY, B [10T0%eHHS “wBHIKO"” npH BHMIp]
KOMHEHOIO B 4aci tryMy il y nonoskeHms “iMmmynse” nipu BHMIDI IMIIYITRCHOTO
MyMmy. 3Ha4eHHA piBnin 3BYKY (OKTaBHMX DIBHIB 3BYKOBOTO THCKY)
MOCTIHHOTO 1 NepepuBacToro wymy dikcyiire 3a CEPEITHIMH TIOKAIHMKAMH
MPH KOTHBAHHI CTPUTKH NpuTajty. 3HaqcHs PIBHIB 3BYKY KOJIHBHOTO B aci
H IMITVIIBCHOMD HIYMIB 3HIMaiiTe 3a 1 I0KATHHKAMM CTPLTKH MPHIIATY B MOMEHT
BLUUTIKY. 3uavenns PIBHIB 3ByKY (OKTaBHX PIBHIB 3BYKOBOTO THCKY)
SUMTYATE 31 wKkamm npunany 3 Tounicrio 10 1 aBA (nB).
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Tatimuys 5

[puaay 2358 BHMIPIOBAHHS HIYMOBHX piBuis (mymomipH)

Mozaens |  Oxrasa DSP 80 SVAN943 | Memarop- |
npuHaaLy 101A 2238
Sy,
Puc. 10, Puc. 11. Puc. 12
sXHIYHI XAPAKTEPHCTHKA
Pesum IByK 3nyk, anant- IpyK
BHMIpIB 33TOP, JA0-
IHMCTP
mym. 29
Jlianason | 22-145 gBa | 40-140 nba aba— 133 26 nb — 40 1b
BHMIpIE nba
no3
50 nba — 140
aba =
Yactor- 1Tu—-20 20Tu-11 Rlu-16klu
HHHA sl Kri
Aanaion
Knac 1 | 2 |
| TOUHOCTI
Hns- Axymynstop | akyMymaTOp | AKyMYNATOp, | AKYMYIATOD,
neHHd (7 ron.) (6 roa.} GIIOK AKHB- DN0K RHBICH-
BroK HHB- NCHUA HH
neHH#
TMam'ste | 255 zanucis 3 Mb 2 Mb
(pnewt THI)
I"abapu- 205x75x25 135x80x38
TH, MM
Bara, r 700 252 500 ]
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Onpawobanns pesyanraris BHMipy

Pesynsrar BHMIpY WYMY BiZnosigae | “MY Kilacy TOWHOCTI y
BUNAAKY, SKIIO BHMIP IPOBOHBCH 33 IOHOMOTOI0 myMomipis 0 ui 1-ro
KJIACIB TOYHOCTI 31 CMYTOBHMH (prasTpamu 1 1 2-ro knacia TOYHOCT] |
HE 3ACTOCOBYBABCH BI3yanbHHil BiUTiK npu BHMIpI HenociitHoro HIymy.

Pesynstar sumipy wyMy Bifnmosigae 2-my Kiacy TogHocTi y
BHIAZKY, AKI1I0 BUMIPIOBAHHS NPOBOANIOCH 3a A0TIOMOTOK0 IyMOMIpiB
2-ro knacy TouHoCTi 3 CMYroBHMH (LTbTpamu 3-ro KJIACY TOYHOCTI i
3ACTOCOBYBABCS BI3YANBLHMI BIZTIK 1PH BHMIPI HENOCTifHOMO yMy.

Cepenie snauenns PIBHIB 3BYKY (OKTaBHHX PIBHIB 3ByKOBOrO THCKY)
NOCMiN020 wymy B KoKRii Toqw BH3HAYTE BIAOBIAHO 10 HpOTOKOMTY:

Micne nporenenus BHMIDIR
e ———— )
Jlara 1a uac npopenenns BHMIDIB
==L boais T |

|
3. A napatypa

4,

5

Xapaxrepucriky TEPHTOPI]

OcHosni mprepena YMY Ta Xapakrep mymy, skwii CTBOPHETHCS

HHMH Ha TepHTOpIi .
6. Cxema posmituenns /UKEPCII IyMy Ta TOYOK BUMIpIB
Bumipani ta cepenni snavenny PIBHIB 3BYKY (OKTaBHHX piBHiB
JBYKOBOTO THCKY) mOCTIHHMX WYMIB 3aHECTH J0 Popmu 1I;
NEPEPHBYACTHX TIYMIB, piBHi IBYKYAKHX 3aTHINAIOTHCS MOCTIHIMH
B IHTepBanax Tpusanictio 0,5 X8 i Gibure — 10 Popmu 2; konusrmx
Y Hacl IMNynscHux | NCPEPHBYACTHX LIYMIB, piBHi 3BYKY SKHX
SAUHIAIOTHLEA MTOCTIITHUMHK B IHTEPBA/IaX TPHBAICTIO MEHIIIE Hik 0,5
XB — 110 hopmu 3.
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Dopma 3
Micue nposenenns BHMIpiB
lara 1a uac nposesenna sumipis

Homep touku sumipis
— el (S
[ PiBHi 38YKY L, ABA

=
I a7

-

{8 ]

204" 180 . ]
8. Poapaxosani ab0 exsipanerni PIBHI 3BYKY (71 HEmOCTIfirHx HIYMIR) —
popma 4

Daopva 4

Biamiticn sumipis
PIBHIB 3BYKY B iH-
TepBanax

[KI'.-”J'I:KI'CTL BHMIDIB piB- | YacTropi
HIB 3BYKY B iHTepBaTax IHJICKCH
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iByKy, 1BA
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Jazaisna exoaoss. :ipah’mtruﬁuli Kypc

9. Hasma opram:'.aun AKA MPOBOMIIA BUMIPIOBAHH
10. Tocass Ta Npi3BHINa 0cid, AKi NPOBOLMIIH BUMIDH

Exeicarenmni pieni 36yKy Hepepustacnozo wWymy, PiBHI 3BYKY
AKOTO (oﬁmpmnam HIYMOMIpOM) 33HIIAIOTECH NOCTIHHUMH B
jHTCpBANaX TPHBANICTIO MeHiue HidC 0,5 xe6., 2 TAKOX 3MIHHOIO B
gaci il IMITYITECHOTO LIyMY B KOHIH T4 BU3HAYANTE BIANOBLIHO 10
HABEICHOTO HHIKME aNrOpHTMY.

PigHi 3BYKY, 1110 BUMIpW00TECH (Popma 3) noaiaite 3a IHTEpBAIaMi
pianosiaHo 210 Tpadm 1 hopmu 4. TliapaxyiiTe KUIBKICTH BUMIpIB DIBHIB
IBYKY B KOKHOMY IHTCPBAIL.

Pwym;raTH 3a3HaveHnX ONepallii 3aHeciTh (oninKaMu 1 Hdpami)
y rpadm 2 13 dopmu 4.

BH3HAYTE YACTKOBI iHJEKCH 3a TabmMleo 6 y 3alekHOCTI Bl
inTepBany i KiBKOCTI BHMIDIB ¥ LbOMY IHTCPBAI PIBHIB 3BYKY, 1 iXl
sHavenns 3anecits y rpady 4 gopmu 4.

OBYHCAITE CyMapHHi 1HICKC, CKIagalouH OTPHMAH! YacTKOBI
IHJIEKCH.

Buanaure seruunny L (aBA) 3a tabmuucio 7 ¥ 3a0CKHOCTI BLI
IHAYCHHS OTPHMAHOIO cvmapnum IHZCKCY.

ExgisancHTaumil pisens 3syky L (abA) obuamcmits 3a dopMynole

L '=Af.c+ 10.

Aok

Exsisanenmui pigni 36YKy nepepuetacmozo wymy, PIBHI 3BYKY
SKOro (OOMIpIOBaHi MYMOMIPOM) 32THIIAITECA NOCTIHHHMH B
inTepBanax mpusanicmio 0,5 xe. i Gitsute, y KOKHIA TOMLL TPOBELITE
y TAKIH NOCTI0BHOCTI:

Busnaute AL,  (aBA) nns 3navcHs BHMIPIOBATBHHX PIBHIB 3BYKY

L ABA, [rpaqm bl dropait 2) 1T NEPEPUBYACTOTO HIYMY, pIBHI 3BYKY
sxcu 0 3ANMINAIOTHCA NOCTIHUMK B inmepeanax 8io 0.5 do 29,5 xs.
3a Tabanien §.

JIns mepepMBYACTOTO HIyMY, PiBHI 3BYKY AKOI0 3aIHIIAKTHCH
MOCTIHHUME B inmepsaiax, wo dopidwioloms 30 xe. i Giavwe,
semmanny AL, (1BA) pospaxyire 3a opMYIOND, B 3A0EKHOCT] BLY
TPHBANOCTI umr. IHTEPBAIIIR, 4 TAKOMK 11aY3 MK HUMHM [ (XB.) (IIMB. rpady
3 opmn 2).
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Tabruya 6
Yacrkosi innexcn AR Pi3HUX inTepBagin piBnis IBYKY
I"‘:”'—E > SN lurepaany pisnis wmywy, abA —|
UM 1317 | 18-22 R3-251 2833 [ 3337 [ an42 Jaian 48-52 | 3357 | s8-¢2
PrRNIR ‘ [
IBYKY B YocTroni ingekcn
|IITI:pII-'I.'Il
1 0 0 [i} 0 1 3 9 28 39 280
[ 3 0 0 0 1 2 1% 56 177 560)
S 0 T i 3 B J26 | wn [ | %3
| 4 0 0 0 I 4 1 35 Ly | 3m; 1110
[ 1 4 14 44 139 | 440 1390
1 2 5 17 53 167 | s28 1670
1 2 6 19 61 194 613 1940
I 2 7 22 70 222 702 2220
I 3 8 25 79 | 250 791 2500
1 3 9 23 88 | 278 479 2780
| 1 11 13 105 1333 |oso | 3330
1 4 12 39 123 | 389 |1230 | 3890
I 4 14 44 140 | 444 [ 1400 | 44ap
2 5 16 50 158 | 500 | 1580 5000
? 6 18 56 176 | 556 | 1760 5560
2 i 20 64 |202 | 639 |[z2020 6390
2 7 23 72 {228 | 722 2280 7220
3 8 26 83 263 | 833 |2630 8330
] 9 30 94 1298 | 944 [ 2980 944D
3 i 14 108 1342 Jio80 |3420 | 10300
4 12 19 122 138 [1220 |3s60 [ 12200
0 1 | s | s a3 136 1430 [1360 [4300 | 13600 |
50-56 i 2 s 16 49 156 [492 |1560 [4920 | {s600
$7-63 1 2 6 18 55 175 1553 | 1750 |ssag nsnn_l
64-70 i - [ 2080 T 62 194 615 | 1940 [&rso | 19400
7i-40 [ 2 7 22 70 222 1703 2220 7030 | 22300
1-90 ] c DO ) T 7e 250 1791 |2s00 |7910 | 23000
| H.I 100 I b 9 28 a5 278|878 |2780 |s780 | 27%p0
101-115 1 } || 32 101 319 oo |31s0 |iosoo | 31e00
[116-130 I ) T T 114 361 {1140 3610 [11400 | 38100
131-150 | 4 13 42 132 a7 1320 4170 Jizz00 | ar700
LL51-170 ! |15 | a7 144 472 1490 4720|1400 47200
171150 | 2 5 17 53 167 328 11670 | 5280 [is700 | szago
[191-220 | 2 8 | 1] & 193 611 f1930 | 6110 [19300 | 61100 —‘
2 7 22 69 220 £94 2200 | 6940 32000 | 69400 i)
i K 25 78 246 T8 2460 | 77RO 24600 | 77800
: ;) iR BT 281 859 PKio |8890 [2m100 | sesop
EE T 10| 32 | 100 il 1000 _Breo [1oe00 |3i600 | rogogn
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Jazasbna exore2is: NPaKMmuMHuG Kype

Kimsxict Iureprinm pintin wyey, abA ‘{
siamikin 63—67 6872 73-77 T8-82 8387 B892
pinsin SByKY|
B IHTCREAT]
Yacrropi HIeKCH
1 B85 2800 #4850 25000 BR300 280000
2 1770 S600 17700 36000 177000 S60000
] 2620 8300 26200 #3000 262000 R30000
4 3510 11100 35100 11100 351000 1 1 1000
5 4400 13900 44000 139000 440000 1390000
(] 5280 1 6T00 52200 1 67000 S2R000 16700048
7 6130 19400 61300 194000 613000 1940000
& 7020 22200 70200 222000 TR2000 2220000
9 7910 25000 79100 250000 791000 2500000
10 F790 27800 87900 278000 179000 2780000
11-12 10500 33300 1DE000 333000 1050000 3330000
13-14 12300 3IRG00 123000 IRS000 E23 0000 3890000
15-16 14000 44400 140000 444000 1400000 A440000
17-18 15800 50000 158000 500000 1580000 SO00000
19-20 17600 55600 1 76000 556000 1760000 Hbmﬂ_\_‘
21-23 20200 63900 202000 635000 2020000 f320000
24-26 22800 72200 228000 722000 2280000 7220000
27-30 26300 83300 263000 833000 2630000 8330004
31-34 29800 G400 258000 944000 2980000 9440000
35-39 34200 108000 342000 1 0ROG00 3420000 1 R OD00G
414 18600 122000 3R6000 1220000 ARGOOH0 12200000
4549 43000 136000 430000 1360000 4300000 13600000
$0-56 45200 1 560040 492000 1560000 4920000 15600000
5763 55300 1 75000 553000 1 75000 5530004 17500000
G4-700 G500 193000 615000 15940000 6150000 19400000
7i-80 Fo300 222000 703000 2220000 7030000 22200000
§1-90 7e1on 250000 791000 2500000 7910000 25000000
91-100 RTEOD 278000 RTROO0 27R0000 RTRON0O 2TROOO0N
101-115 101000 119000 1010000 3190000 10100000 31900000
116-130 1 140040 361000 1140000 3610000 114000400 36 | 00000
131-150 132000 41 7000 1320000 4170000 13200000 41700000
151-170 145000 472000 1490000 4720000 145000080 47200000
171-190 167000 528000 1670000 S2ZR0D00 FETOO000 SR
191220 193000 61 1000 1930000 6] 10000 19300000 61 100000
221-250 226000 He4000 2200000 H940000 22000000 G400 000
251-280 246000 TTEO0O 2460004 770000 24600000 T1R00000
281-320 2B 1000 BRS000 2810000 RES0000 2R 100000 BR9O0000
| 321360 | 316000 1000000 3160000 | 10000000 | 31600000 100000000 |

41




C. C. Pydenxo, C. C. Kocmuwun, T. B. Mopososa

J= Kinnkicre larepnam pinnin Isyry, abA
BT PiB-
‘ HiN 1Hyxy B 91-07 [ 9g_102 103-107 | 108-112
IHTCpRai Yactwosi ingckcH
| BE5000 2800000 8850000 2R000000
2 1770000 S600000 17700000 6000000
| 3 2620000 B3000:00 26200000 83000000
| 4 3510000 11100000 35100000 1 11000000
I 5 4400000 13900000 44000000 139000000
jﬁ 6 S2R0000 16700000 52800000 167000000
[_ 7 6130000 19400000 61300000 194000000
| L] 7020000 22200000 T0200000 222000000
| 9 7910000 25000000 79100000 250000000
J 10 B7590000 27800000 B7900000 272000000
L 11-12 L 500000 33300000 105000000 3330060000
|_ 13-14 12300000 3RI00000 123000000 389000000
} 15-16 14000000 44400000 140000000 444000000
17-18 15800000 50000000 158000000 00000000
19-20 1 7600000 S5600000 1 76000000 556000000
21-23 20200000 63900000 202000000 639000000
24.26 22R00000 72200000 22R000000 722000000
27-30 26300000 83300000 263000000 32000000
31-34 29800000 94400000 298000000 944000000
15-19 34200000 108000000 342000000 LOBOCOO0O0
40-44 38600000 122000000 IR6000000 1220000000
45-49 43000000 1 36000000 430000000 1360000000
30-56 49200000 1 56000000 492000000 1 560000000
57-63 55300000 175000000 553000000 1 750000000
64-70 61500000 194000000 615000000 1 940000000
71-80 TO300000 222000000 703000000 2220000000
B1-90 79100000 250000000 721000000 2500000000
i-100 RTROODOD 273000000 E78000000 2780000000
1a1-115 101000000 319000000 1010000000 3 190000000
116-130 1 14000000 361000000 | 140000000 3610000000
131-150 132000000 417000000 1 320000000 4170000000
151-170 149000000 472000000 1490000000 4720000000
171190 167000000 5 18000000 | 670000000 5280000000
191-220 | 93000000 611000000 1930000000 61 10000000
221-250 220000000 694000000 2200000000 6940000000
251-280 236000000 178000000 2460000000 TIROOHO0DO
281-320 281000000 BE9000000 210000000 8890000000
32 1-360 | 316000000 1000000000 3160000000 | I]ﬂﬂuﬂﬂﬁﬂﬂg__l
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Jacanvia eKOAOZIA: NPARMUNHUL KYpPC

Tabauys 7

Juavenns AL,y 3a0emHOCTi Bill 3HAUCHHS CYMAPHOTO ineKcy

Cymapnwit ALa. aBA Cymapnuii ALy, abA |
IHEeKC IHAEKC
32 15 1995000 63
40 16 2512000 64
50 17 3162000 63
63 18 3981000 Gih
79 19 5012000 67
100 20 6310000 68
126 21 7943000 69
159 22 10000000 70
200 23 12590000 71
251 24 15850000 72
il6 25 19950000 73
398 26 25120000 74
501 27 31620000 75
63l 28 39810000 76
794 29 50120000 i
1000 3D 63100000 78
1259 il 79430000 79
1585 i2 100000000 RO
1995 33 125900000 g1
2512 34 158500000 B2
3162 i3 199500000 83 e
3981 i6 251200000 B4
5012 37 316200000 8BS
6310 ik 398100000 86
1943 L 501200000 87
10000 40 631000000 L
12590 41 794300000 89
15850 42 1000000000 90
19950 43 1259000000 91
25120 44 1 385000000 92
31620 45 1993000000 93
39810 46 2512000000 94
50120 47 3162000000 93
63100 45 3981000000 96
79430 49 5012000000 97
100000 50 6310000000 98
125900 51 7943000000 99
158500 52 10000000000 100
199500 33 12590000000 101
251200 54 15850000000 102
316200 55 19950000000 103
INE100 50 25120000000 104
501200 57 31620000000 105
631000 58 19810000000 106
794300 59 50120000000 107
1 000060 Gl 63100000000 108
1259000 6l 79430000000 109
_1585000 62 100000000000 110 —
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Tabruya §
'T—paun_‘nm'b HTCP- [ [
BasliB il nepepe-
Horo wymy,ata- 105 (08 )1,2|20/( 3 5 8 12 1 20 30
KO [1aYy3 MIK HH-
MH £, XB.

[Monpaska AL,
abA

AL =10lg— pe
i
I'— TpuBarnicts noRHOTO HUHKITY XapakTepHOl [T epepHBYACTOro HIYMY,
XB;
[} — TPHBAIICTh IHTEPBAIIR, IPOTArOM SKHX PIBHI 3BYKY 3aHMINAIOTECS
NOCTIiHIMH, 360 nay3 Mix HiMA,

ObuHcniTh CKOPEKTOBaHI piBHI 3BYKY (L « TAL ), nBA, cknagaroun
BHMIDIOBAH] PIBHI 3BYKY 3 OTPHMAaHHMH TIONPABKAMH, | 3aHECIT IX y rpady
5 opmu 2.

Busnaure cymapnnii pisens 3BYKY (aBA), 3a dopmynoro

N
l{]fg Z 1 DU.II Ly+at,, )
1=]

CIIIAAI0YH 338 onoMoro Tabmnm 10 OTPHMAHI CKOPEKTOBaHi piBHi
IBYKY.

Oneprxanmii CYMapHHIl PiBeHE 3ByKy Gye CKBIBATICHTHHM PIBHEM
3BYKY L.:.-..‘ aBA.

Tabauys &

Planmng 2-x N

pisiiB,mo |01 (23|45 617 |819]10[15]20
JNOAAKTHCY
Hobaska o

OB BUCOKO-
IO piBiis
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JazanrsHa exoo2ia; npaxmutHull Kype

V BHINAIIKY, KOJIH B KOXKHIH TOYI1i 32 4aC OLIHKA HENOCTIHHOTO mymy T
MPOBE/CHO KIBKA HOTO BUMIPIB, CKBIBATICHTHHH PIBEHB IBYKY B KOWKHII
TouIi 3a Yac OWiHKH mymy T po3paxoByiiTe BIANOBIAHO 10 GOPMYITH
pH3navenns L, . (c. 32).

3a MaKCHMAIBHUH piBens 38yKy L, (1BA) npH NPOBE/CHHI 81 Mipy
HIYMY LIyMOMIPaM# TIPHAMITE HaiiOUIbIIe 3aUCHHS PIBHA 3BYKY 32 nepion
pumipy mymy T .

MakcHMansHEM pisHem 3Byky L (1BA) npy NpOBENCHHI BHMIDY
1IyMy BBAXKaiiTe piBerb ByKy L (1BA), sAKHii HEpEBHILYE NPOTATOM
1% gacy suMip mymy 7 .

PesynbTaTH BHMIpY IIyMy nofaiite y (OpMi HaBe[CHOro BHUIE
ITPOTOKOITY.

BumIpIoBaRMi PIBEHE 3BYKY (OKTABHHA pIBCHB 3BYKOBOIO THCKY) L,
1BA (1B), 06uicaiTh 3a GOpMYNOL0:

LL = I'ﬂw + KI + K:‘

ae L, — BUMIDIOBAHAI PIBEHb 3BYKY L, (oxTaBHHIi PIBCHE 3BYKOBOTO

THCKy L) 41 MAKCHMATBHUI PIBCHE 3BYKY L, 4 CKBIBUICHTHHIH PIBCHE

ssyky L, ABA (1B);

Kj— NONpPaBKa BILIHBY nepetkon ua uyM, AbA (ab);

K, —nonpaska Ha €Tynib 38YKONOMIHHAHNHA ripumimienss, ABA (ab).
[Monpasky K, nbA (1b) BBy nepellkos Mpu BHIHAYCHHI LIYMY

BCTAHOBITE 3a Tabnuuew 9.

Tatizuya 2
Buznrauenns nonpanku K, npu pBukx pisHsx 3BYKY
PizHuLs PIBHIB 3BYKY (OKTABHIX PIBHIB 3BYKO- [Monpaska K;
BOTO THCKY) BHMIPHOBAHHX ITYMIB 1 NEPEILKO,
AL
3 -3
Big4 g0 5 -2
Bia 6 oo 9 -1
Can. 10 0

Mpusitica: swo AL<3 aBA (4B), To BEMIPIOBAHHS LIYMY HPOBOIHTH HE BApTO.

lMonpasky K, #a crynins 1sykonormuxanis npumituenns 1bA (1b),
BHKOPHCTAITE IPH BHMIDIOBAHHI B HeoONaHAaHHX MPHMILLCHHAX 1
BHIHAYTC 32 GopMynoio:
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&, =102
A,

A — eKBiBANCHTHA MO 3BYKOTIOTJTIHHAHHA TPHMINIEHHA, M2,
Heo0nanHaHoro BUITOBIARO 10 ioro MPH3HAYMCHHSA, AKA BH3IHAYAETHCA
PO3PAXYHKOBHM LLISXOM 200 NILIXOM BUMIPIOBaHE /s gactors 500 M
A, — cTanzapTHE 3HAYCHHA EKBIBATCHTHO] IUIOLI 3BYKOMOIITHHARHS, TKe
Jopisrioe 10 m* s npuminiens 06’ eMom 10 60 a° Ta 25 p? JUIS IPHMILLICHE
ob’emom 10 150 M*. as NPHMILICHE 13 GinbmuM 06 emom A,
BH3HAAECTRCA PO3PaXyHKOBUM ttiisxom. [IpH HeMOKHBOCT] BH3HAYCHS
nonpaeku K, 3a GopMyiiol, 0MYCKAETHCR BRAKATH K,=2 nBA (uB).

Ouinka pesyawsraris BHMIipy

Hopieusiite pesynsratn sumipy UIyMmy B Tiif TOuIli npuMiteHHs abo
TEPHTOPIT, /IC OIEP/KaHO HaliBLUIBII 3HATCHHS BHMIPIOBAHHX DIBHIB 3BYKY
(OKTaBHHX PIBHIB 3BYKOBOrO THCKY) L, i3 HopMaTHBEUMHA 3HAYCHHSAMM,
BCTanoracHUMH 3a JTECT 12.1.036-81. Ominky Pe3yIETaTIB BUMIPY 1IyMYy
NPOBEITE ¥ BLANOBIIHOCTI 3 Tabmmnero 10,

Canitapni Hopmn WyMy JUIs TEPHTOPIH PI3HOIO rOCHOAAPCHKOrO
NPH3IHAYCHHA HaBeaeH] B Tabmumm 11,

Hpu ouinmi pisHis urymy 3BEPHITH OCOOIMBY yBAry Ha ix BIUHE Ha
moauny (tabn. 12). Moza 150 ab mas JMOIWHY TeTANbHA.

Tabauys 10
Ouinka Birxuienns waiibimumx snavens, PIBHIB 3BYKY Bil HOpMH

Knac Tounoeri| Pisunus mix AONYCTHMHM i Ouikka Bumiposanoi |
BUMIDIOBAHHA | BHMIPIOBAHHM PIBHAMEH 3BYKY BEAHYHAH [,
Ly = Ly, 1BA (1B)
1 0 Bianosizae nopmi
<() He sianosinae vopmi
+5 Bianosigae nopmi
2 -5 He sianosinae nopmi
<+5 Pesynurar we moxe Gyl
| el >-5 orHEH
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Jazansra eXOADZIA NPAKMUMHUE Kype

Tabnuys 11
CamiTapii HOPMH INyMY 118 TepHTOpii
Pi3HEX THTIB FOCHOIAPCHKOT0 NPHIHATECHHA

EkpiBaneHTHHIA MakcumaisHHil pi-
pisens mymy, 1b BeHb WwyMy, b
Tepuropii 371 | 1323-imo | i37-ige | 1323-ia0
go 2341 7-iro- 23-iro- | 7-iroam-
roAHHH [HHN JAHHH HH
Cenitebul 30HH Hacene- 55 45 70 60
HHX MICLE
30HH KHTI0BO1 3aDyA0BH, 60 50 70 60
1110 PEKOHCTPYIOETECH
TepuTopii sKHTI0B0T 65 55 75 55
3abynosn nobnuay aepo-
MOpT8
30HH MACOBOTO 50 3540 85 75
BUANOTHHKY | TYPHIMY
CaniTapHO-KYPOPTHI 40-45 30-35 60 50
I0HH
TepuTopii 3anoBignnkis | a0 25 Jo 20 50 45
1 3AKA3HUKIB

Tabauys 12
[Ikajna BILIMBY WIYMY [LKepe] Ha OPraHizM JHIHHN
8 3anexunocti Bin THRY Mkepen Ta inTencusuocti, 1b

150 JIeTankHO J118 NHHHH
130 TosBa GONEOBOTO BLIMYTTH, CHIBHHA HETATHRHHI
BILTHB Ha 310POB’#

T'yuia mysnka (poK-aHcamoll), pes PeakTHBHHX ITAKIR,
=t 120 fOCTpiAM rapMar, poboTa BLADIHEHX MONOTKIE HA GIIH-
== 3BKHX BiacTansx (25 —'3(} M)

5 2| 110 JFHAYHO LWKOIHTE cnym::l;d ::l;opma 10 TP TPHBAJIOMY
B [ITym no13iE METPO, APODMILHUX MALIKH i NOTYKHHX
2B 100 | npecis Ba BHPODHNULTEAX, AETOMOGIIEHI CHPEHH, BYIHY-
HIH VM NIPH IHTCHCHBHOMY PYCI TPAHCAOPTY
a0 ToBapHNH NO13/, BAHTAKHHHE ABTOTPAHCIOPT (Ha BLI-
20 crani 30 — 50 m), GyIHIBHMKN, NHA0COCH, KOMOPECOPH,
pesinHA TPHOYH Ha CTANI0HAX
= 70 ABTOMOGLUIEHHI PyX Ha Tpacax, ApyKapcsKl O10po, yM
z 2| 60 Ha BOK3IaNax, B YHIECpMarax
,; g ig MENoTHICHCHBENEI BY1HHHIH PYX, PO3MOBA KLILKOX 0CI0
g =1 [MlenecTinan 1HCTA AepeB
= S Tluxanns MOJAHHH
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¥ Podora Ne 4

Bumiposanus pagiauiiinoro pony

V' npupomi € bararo JUKepen mpHPoOAHOro 10HI3YOUoro
BUIpominOBAHHA. [Tepim 3a Bce — e i3oTonm Garateox EIICMENTIEB, [0
BXO/LITH /10 CKIaay TIPCHKMX O Ta Mitepanis. Tomorammu e K% Ta
C". HecnipusrmsicTs Gionoriumoi i PaiOaKTHBHIX PEYOBMH MOB f3ana
HE TUIHKH 3 X Pa3OBOIO JIEH0, A 13 3ATHICTIO AKYMYIIFOBATHCA B OPraHiamMi.
Sr™ nakonmuyetsesn y kicrkax, ' — Y WIHTOBHIHIE 3a1031, Cs"7
BRIIOYAECTLCA B AKTHBHHH MeTabomiaM, BHTICHAIOYH HITpOTEH.

Kocmidie BHNpOMIHIOBAHEA Takok € JKEPENnoM pamauiitnoro gony.
Kocmiyni npomeni aaors TPOXH MCHIUE MOMOBHHH 30BHINIHLOrO
ONMPOMIHEHHS, SKE OTPHMYE HACETCHHS BLLNPHPOTHHX /DKepes pagiarii.
Kocmiumi npomeni MokyTs ocsraty noBepxHi 3emil a6o B3aeMOTisATH
3 atMochepolo, mopomKyIOUH BTOPHHHC BHNPOMIHIOBAHHS Ta
CHPHYHHAIONH YTBOPEHHIO PISHOMAHITHIX PaIOHYKITITIB.

3aransanii dou PalIOAKTHBHOTO BHNPOMIHIOBAHHSA Ha TepHTOPIT
Vikpainu cknazae 0,005-0,06 MP/roj.

Padiayin — ionisyioue BHIIPOMIHIOBAHHA, N[0 BHHHKAE Y npotueci
CAMOYHHHOIO posmiajy Afipa atoMa HecTabinsHOro HYKITIIA XiMiYHOro
ClICMEHTA,

Bunpomimosanus noginserses na Kopnyckyaapue (posman cynpo-
BOMKYETHCA BHAUICHHAM YaCTHHOK: anba-, GeTa-, HEHTPOHIB, NPOTOHIB,
MEIOHIB TOINO) Ta domonne (enekTpomarnirue), 3a skoro BHJIUISETHCS
KBAHT CHEPII1, PEHTreHIBChKe abo y-Bunpominosans.

Axicnow xapaxmepucmuxoro BHITPOMIHIOBAHASA € BHJ Ta CHEpriA
BHIIPOMIHIOBAHHS, IPOHHKHA 3IATHICTE, NEPIO MBPO3NALY, KiTbKICHOK —
AKTHUBHICTE (pamioakTusHicTs).

Horyauicrs excnosnuiiinod 1o3u Y-Bunpominiosanis D onucyiors 3a
hopmynoso:

A — aKTHBHICTE PANLIOHYKIIAA; I — BigcTaHs BIL pamionykmiga 1o
ActexTopa; Kj —crana, mo susnasae tin PamOHyKniaa (suis panio-226
BOHA JlopisHioe 8.4-10¢ MEPem?ron-mKi).
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Fazanbra eKeroZ: NPAKMusHL Kype

MocHabnenns NOTOKY Y-BHIPOMIHIOBAHHA B PCUOBMHI ONHCYIOTE
sanexmicnio: | =1,e™, e | Ta I — IHTCHCHBHICTH Y-BHITPOMIHIOBAHHA Ha
BXO/T T BHXOJI IIapy NONTHHAIOYMO0T PEHOBHHH 3aBTOBIIKH d: m— koedimnent
COTTTHHAHHA.

OckinbKH MBHAKICTE PCECTPALIT N-IMIYIBCIE IPONopUIHHa
IHTCHCHBHOCT] Y-BHIPOMIHIOBAHNA, HA NPAKTHII BHKOPHUCTOBYIOTH
3aICHKHICTS KUTBKOCT IMITYIILCIB, IO PEECTPYETHCS JUHILHHKOM 33
ONHMHMITIO Yacy, Bijl TOBIIHHH NOTIMHAIOYOT PCUOBHHH. Toai koehInenT
MOTAHAHHA 00UUCIIOIOTS 33 JOpPMYJIOoH:

Ln FU
n

=
d

Exeisanenmua doza H__ — Benniuna normaHyToi D noMHOKEHA
Ha KOeIIEHT AKOCT] KOHKPETHOTO BHILY BHIPOMIRIOBaHHA Q!

=R Q.

CHCTeMHO0 OIHHHIIEIO TOrTHHYTO! JI03H € 31BepT (3B), HECHCTEM-
HOHO — Gep — HOIHHYTa 1033 GY/Ik-AKOT0 I0HI3YI040T0 BUITPOMIHIOBAHHH,
10 Ma€ TaKy camy GionoriuHy akTHBHICTE, K 1 pajl peHICHIBCHKOTO
4yu y-sunpominiosanud (1 38 = 100 oep).

Marepianu ¥ 0BIaAHANEA: PALIOMETD LCropa-¥", paniomerp-
poaumetp “CTOPA-TV", nozumerp-pasioMeTp AHPI-01-02 . Cocua”,
nosumerp-paniomerp 1PJ1-0251 abo | benna”, JOZHMETP-pagioMeTp
-EKO™.

Bumiprosanna padiayiinozo ony ZamMMa-6ema-eunpomMinioeans
a donomozorw padiosempa-dosumempa PKC-01 «C TOPA-Y»

Pamiomerp . Cropa-Y” npuiHaucHuil a8 IHIHBIIYAIBHOTO i
KOTICKTHBHOTO KOPHCTYBAHHS MPH BHMIPIOBAH HI IHTETPanBHOIO 3HAYCHHS
HOTYAKHOCT] EKCTIOZHINIHOI 103K ramMma- Ta bera- BUrpoMitioBans. Jlamiii
THI PAZIOMETA MOAKHA 3ACTOCYBATH JUIS BHMIDIOBAHHA patiatiiHore oy
B MICLIAX IPOACHBANS | [TPALll HACCIICHHA, 4 TAKOA KOHTPOIO pajuaniiiHol
MHCTOTH AHTAOBHX | BAPOOHHHX IPHMILICHS, BYIBEIE 1 CHOPYIL

Xin poboru
JLiis suMipIOBAKHS HATIAI0NY MOTYAHOCT] eKctosruiitnol o3u (TED)
BHKOPHCTOBYCTLCA 5 peskumis poboti, [Lns BuGopy BUIMOBLIHOTO PEAHMY
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poboti nepemukaui IHTEPBA T ta JIIATTA3OH mabepits 3riguo
rabmmut 13. VeimgwiTe PagioMeTp, nepeMicTHB I HOB3YHOK nepemukaya
KUBJIIEHHS B nonoxemnns YBMK. s BUMIpIoBanns [1E]]
HOB3YHKaMK nepemukayis IHTEPBAJ] i JIATTA30H YCTAHOBITE
IHTEpBAN BUMIPIOBAHHA Ta mianazon Y BUIMOBIAHOCTI 3 BHOPaHHM
peEHMoM poborn. HarueniTs knonky CTAPT. [Tposexits 1o 5 BHMIDIB
B OJTHIH 1 Tiii #e Touni. 3naiinits CCPE/IHE SHAYCHHA LIHX BHMIPIB.

Tatnuyn 13
[ Ne DeKHMY Bunmipionauuii Honoxenns TMonoxenns
P b p
pobotu piens ME]], nepemMmKana nepemMukaya

MP/roga IHTEPBAJI

HAIATTA3ZOH

Bumiprosanny padiayiianozo ghony camma-bema-sunpominoeans
ia donomozor padr’mmmpa-dmumwupn PKC-01 ,,CTOPA-TV"

Bumiprosanug moxkua NPOBOAHTH TakoK 3a TONOMOrok0 Paniomerpa-
Aosumerpa , CTOPA-TV”, NPEACTABACHOIO Ha PHCYHKY 9.

v BHMKHCHOMY CTaHi cxema PaliOMeTpa 3HAXOMHTECS ¥ CHOKMBYOMY
PERUMI poboTi (onmHmL MKA), B AKOMY ninmlwyc'rbcs JIHILIE npolec
BLLIIKY peansHoro HaCy MpOHECOpoM.

[Tpu KOPOTKO9acHOMY Ha-
THCKaHH KHOnKK “"PEXHM"
Npouecop mnepexogurs g
AKTHUBHHUIT CTaH | BHAE CHIHAT
ynpasiinus ans GAH, skuii
nounnae Gpopmyparu Harnpyry
400 B ans poGoru nivpms-
HHKIB CBM-20-1. Ommovacho

T npouecop BMuKaeThcs g
Puc. 9. Puc)kﬁuepq)oﬂmemp HPHOPHTETHHI peskum Bivipio-
wCTOPA-TY Bauns IIEX ¢oronnoro
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IOHI3YIOHOTO BHIIPOMIHIOBAHHS, PO 1O BIH CHrHAm3ye Daumaunm
CBITIOMIOOM HABIPOTH BIOBIIHHX MEEMOHITHHX NOIHANCHE M1 LIPL
OUiHIOKYH IHTCHCHBHICTH IMITY/TECHOTO TIOTOKY 3 munnsHEKIB [eiirepa-
Mioniepa, NPOUECOp ABTOMATHYHO 3ala¢ iHTEpBail Ta MIana3on
BUMIPIOBAHHA. 38 JI0NOMOTOK CV]1 npotiecop 3 BHCOKOK TOYHICTHO
HOPMYE TPHBANICTE ,MCPTBOIO qacy” TPH KOKHOMY CHIPALLOBYBAHHI
HSMABHHKIB, [0 J03BONAE BPAXOBYBATH HOTO Y anropiT™i 0BpobKH
IMITYZTECHOTO TIOTOKY JU1A fiHeapHzai JTHILHOT XapakTePHCTHEM JUTH
pO3IHPEHHS AHHAMIYHOTO pianaszony munasaukis CbM-20-1.
MOCHiNOBHMM KOPOTKOYACHHM HATHCKAHHAM KHOIKH LPEAKKWM”
3a6e3nedyeThCA BHOIP BUINOBLIHIX PEAHMIB PODOTH pajioMeTpa. [pn
HBOMY KOKCH Pas HPOUECOP IHIDE BHCBIMYBAHHA O3HAK BIAOBLIHOCT
indopMaltii y BHIJUL NO3HAYEHE 111 [1P], un xapakTepHHX 03HaK Ha
camomy I[Pl 3a n0nOMOrol0 HaTHCKaHHA KHOMKH LIIOPIT™ ¥
BLANOBLIHOMY PEKHMI BHMIPIOBAHHA TPOLCCOP NEPEBOANTECA Y PEAHM
NporpaMyBaHHs 3Ha4CHE NOPOTOBHX PIBHIB CIPAILOBY BAHHA 3BYKOBOIL
CHTHATI3AMIL

BinikaiHs PATIOMETPa 3IHCHIOETECH 34 JIONOMOrOI0 HATHCKAHHSA Ta
YTPUMYBAHHS ¥ HATHCHYTOMY CTaH1 KHOMKH “PEAAM” nipotarom 4 ¢.

Busnawenns nomyx3cuocmi exsisaienmuoi dosu
Y-6UNPOMIHIOGANNA 30 DONOMO2010 dozumempa-padiomempa
AHPI-01-02 ,,Cocna™

Xin poborn

VeIMKHITS HpHIIAL, 1 90ro NepeMHKad HHBICHHS nepeselith B
nonoskenns  Bin”. Ha undiposomy tabno nosunasi inaykysarues 0.000
a60 0000. BKmoucHHS NPHIaLy CYNPOBOIKYETECA KOPOTKHUM 3BYKOBHM
curranom. Tpu npupoaHoMy GoHOBOMY OIPOMIHEHH] TPHITAL TOBHHCH
noaBaTy 1-6 IBYKOBHX CHTHAIIB Y XBHIHHY. I3 30DUIBIICHHAM 10301 Y-
BHNPOMIHIOBAHHA TTPONOPIHO 3POCTAE HACTOTA 3BYKOBHX cursams. [1as
EHMIPIOBAHHS NOTYAKHOCTI EKCIOIHUTIHOL 103M Y-BHOPOMIHIOBAHHA
3po6iTH HACTYTIHE: NEPEBIPTE, M 3AKPHTA JA/IHA KPHILKA HpHAALLY, IpH
HEeOBXIIHOCTI 3AKPHITTE if; NEPeBELITH MEPEMHKAY PEXRHMY poboT B
nonokenns ,MJI7 (kpaiine nise TOTOKEHHS); BKIOUITE [PHIAL
NepeMHEATCM AHBACHHA | HATHCHITH KHOMKY shyek/eron”. [pi apomy
Ha W poBOMY TAOA0 TIOBHIHI 3" ABHTHCSH KPAITKH MICIIA KOAKHOTO PO3PATY
| poanowarucs Btk imnyascis 0.0.0.0.; wepes 20-25 ¢ BUMIPIOBAHHA
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JAKIHYMTRCH, 110 CYNPAROIDKYETHCH 3BYKOBHM CHTHATIOM, a Ha poBoMy
Tabno sadikeyerses uncno 3 OIHIEI0 KOMOtO. [lanmii MOKA3HHK Npunany
Oyne Binnosigary TIOTYKHOCTI CKCHO3MIIIHOT 103K Y-BHOpOMIHIORAHHS,
BHMIDAHOL B MP/ron. Jing BHKOHAHHS NOBTOPHOIO 3amipy NOCTaTHLO, He
BHEJIOHAI0MH nipunan, HATHCHYTH KHOMKY ,,myck™. TTicis 3aKIHYCHHS
BHMIPIOBAHHS BUMKHITE npunaj. Jlns orpumanns 6imnr TOYHHX JaHiX
NPOBENITE BUMIPIOBaHHS 3-5 PasiB, BHpaxyiite cepeme apupmerHsic.

s BuMiproBanms B-eunposmirosanus 3pabiTh HacTyIHE: nepesipre,
41 3aKpHTA 3aMHT  KpHmKa HpHiany, npu neodxigHocti JaKpHiiTe 7;
NEPEBEUTH NepeMHKay PeXHMY poboTH B monoxenns »MII” (kpaiine
MIBC MONOKEHHS): MIHECITE NPHNAJT NOBEPXHEK 3aMHBOT KPHIIKH 10
ADENIDKYBaHOI MOBEPXHI HA BifcTank 0.5-1 em i narncnits KHOMNKY
»IYCK’'; BUKOHaiiTe 3aMIp 1 3aTHITITH HOKA3HHK IHAHKATOpA; BlIKpHIiTE
JALHIO KPHIIKY NpHIany; sukonaiite 3aMIP NPH BIAKPUTIH 320
KPHILI, 3alHIITE BOKA3HHK IHIHKaTOpa; 3AKPHITTE 3aHI0 KPHILIKY,
BHMKHITL npuiam: 3a bopmynowo g = Ks(Nr + g + Nr) pospaxyiire
BEITHIHIY UILHOCTI noToKy B-umpomimorarms. Omwmny Bamiprosarsg —
HacT./em’xR.

Busnauenny nomyxcnocmi exeisarenmuoi dozu
Y-eunposmirosanns 3a donomozow da:nmempia-padiomempis
IP1-0251, ,,EKO”

Beranogirs NCpeMuKaY pexumy pobory s Nonoxenns ,Mx38/ron”,
YBIMKRITH NIpHAaj i najire nporpitucs 1 x8. Beranosins, HOpHAAN y micti,
A€ XO4eTe BU3HAUKTH MOTYKHICTH eKBiBaNeHTHO] A03H Y-BHNpO-
MIHIOBAHHS. Hepes 25-30 ¢ naui undposoro Tado OyayTh BiAnOBItaTH
Ui BEIHIMHI, BUpAKEHIN y MIKpO3iBepTax 3a rog (Mx38/ron), ado
MIKpOpeHTrenax 1a toauny (MxP/ron). Iposenits TPH-II"STH
HOCILIOBHUX BHMIDIRB | BH3HAyTe CCPCHE 3HAYEHNA. pesyakTaTy 3AHECITE
A0 Tabnun; 14,

Tabnuys 14

No Cepegue 3HAYEHHA
Aocilty

mmmm
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3pobith BHCHOBOK NPO PIBESHE paianiitHoro (hoHy, KOPHETYIOUHER
BLAOMOCTAMH, HABEICHHAMH Y Tabanm 15.

Tabauys 15

Ho3a

Crynesi onpominenns

4.5 38 (450 Gep)

TRMKMA  CTYmiHb  TIPOMEHEBOI  XBOpoOH

(momupae 50% onNpOMIHEHHX)

1,0 38 (100 bep) EHKHIH PIBEHL DO3BUTKY IETKOrD. CTyneHs
npomeHesol xaopobiu
0,75 38 (75 Bep) KOPOTKOUACH] HEIHAMHI 3MIHH KPOBI =i
| 0,30 38 (30 Gep) OMPOMIHEHHS TIL 4ac PEHTTEHOCKOMIT NITYHKA

(micuese)

0,25 38 (25 Gep)

AOTYCTHME aBapIAHE OMPOMIHCHHA HePCOHATY

AEC (pazose)

0,10 38 (10 bep)

AOMYCTHME aBapiiiHe ONPOMiHEHHS HACCNCHHA

(pasoBe);

0,05 3s (5 Bep)

AONYCTHME ONPOMIHEHHS MEpCOHATY AEC 3a

HOPMAIEHHX YMOB 33 PIK

0,03 3a (3 Gep)

OnNpOMiHEHHA TiJ Hac peHTredorpagi 3yGin

0,005 38 (500 mbep)
(0,06 mbep/ pik)

AOMYCTHME  ONPOMIHCHAS — HACEnCHHA 54

HOPMaTLHHX YMOB 3a pik

0,001 3& (100 mbep)
{0,011 mBep/ pix)

doHORE ONPOMIHEHAS 33 Pik

0.0001 38 (1 mxbep)

nepernai nepeaatd no TenebaMcHHIO

{tpusamcis 2roa)
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‘E PoGora Na 5

Ouinka Bmicry pPanionykigin
Y IPYHTax ta ma 6ioo6’ckrax yYpOoekocncren

Buan ra ogmnuyi BHMIpIOBAH I ioRizyiouoro
BHOPOMIiHIOBanng

BaHHAM. lonisyioge BHIIPDOMIHIOBAHHY OyBae Kinbkox BHIUB: anbgha-
SURPOMIHIOBARNA € TIOTOKOM SZCp remito, bema-eunpominioganns — e
HOTIK LIBHTKHX CIICKTPOHIR, caMMa-aUNpoOMINIOGan s — KOPOTKOXBHIILOBE
BHTIDOMIHIOBAHS, GmH3kke 10 PEHTT CHIBCEKHX NTPOMEHB., Vhacnizok sucooi
CHEPITT pastioakTHBHe Bimny MIHIOBAHHS 3/1aTHe BUIPHBATH CINEKTPOHH 3 TX
opGiTanefita CTBOPIOBATH NOIHTHBHO | HeraTHBHO 3APAIDKEH] 10HH.

Pamoaktusne BHIIPOMIHIOBAHHS BHHItKae TIpH cIOHTaHHOMY po3nazi
AIEP NIETKHX eneMerTiB YPaHy. pajito, mnyTomniro a it.). OcHOBHMI edhercr
Takoro BHOPOMIHIOBaHES fonArae B 3nathocTi BukmKaTy 10HI3a1i0
ATOMIB IHITHX PEYOBHH, TORTO BUINIEIUTIOBATH BUI HUX OMH i KITbKa
CIACKTPOHIB, PO3KOmIOIOYN TAKMM YHHOM enekTpuumno HeHTpanbny
MOJICKYITy Ha 3apspkeni HACTHHEH.

lenye HOTHPH DOpMH IHX YacTHIOK:

Anvtha-uacmupnry CKIIAAal0ThES 3 TROX OPOTOHIB | ABOX HEHTPOHIB
| ABJISIOTE CoB050 Aaporesiro, ¥V TOBITP1 BOHM niepem WIYIOTHCS HA Kimbka
MULIMETDIR, ¥ Tino momism we NPOHHKAIOTH nani mkipu, ane, IpH BIHXanH]
3 NOBITPAM, MoscyTs, YUIKOAHTH TKAHHHH Jierens,

bema-wacmuny — LC CNCKTPOHK un HOINTPOHH. ¥V moBiTpi Bouy
PO3MOBCIORYIOTHCS Ha Kinpka METPIB, ¥ TKaHHHax THOIHHA — Ha Kinpka
MIUTIMETpIR,

Famma-npomeni ABIAOTE coBoio CHCKTPOMArHITHe BHIIPOMIHIOBAH-
Hi, AKe Mae anarhicTy 7o 10H3aT. Hikcrg HaCTHHA eHepreTHunorp
CHCKTPa uMX npomenis HAIHBAECTLCH PEHTICHIBCL MY NPOMEHAM,
[Tponnkna HIATHICTL TamMMa-nipomenin JYKE BEIHKA,

Hedampony — HEHTpahui HACTHHKH, 3iaTH] BHKJIMKATH 10HI3a1110
NooIYHO,

(K1), mo siznoginae BHIIPOMIHIOBaNHIO, sice MPHBOAMTE 10 yTROpey
B Cyxomy aTMochepromy HOBITPI i0HiB i3 Sapsitom y | K. Jins niei x
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MeTH 1101 BuKopHCTOBYIOTS penmzen (P). Tipu oMy | P nopiBHiOE
2,58:10- Kn/kr,

OnuuERLUS BUMIDY €aacue nozaumnymoi 003U BHNPOMIHIOBAHIA
cayxars zpeit (I'p) um pail, AKHH nopissioe 107 Tp. B exonorii 0cobmmBo
apyunuit pan. Oaus pad — 1e 103a BUTIPOMIHIOBAHHA, IPH AKIH 1 M AKHUBOL
TrasHK norHae 100 epris eneprii.

Odunuiero axmueHachii HYKILE € fexepens (bx), 1o BUINOBIIAE
TaKiii AKTHBHOCT] PAZOHYKILA, NPH AKiii 3a | cexyniy BLAOYBACTLCH OJIMH
posnaz.

Bionoritia Ais BEIPOMIHIOBAHHSA 3ATEAKNTH HE TUILKH BUJI 103K, ane
ii Bij fioro GionoriaHol eEKTHBHOCT], TOMY B 2KOMOTTl CTOCOBHO HKHBHX
OpraHi3MiB BHKOPHCTOBYIOTh GiomorigHi eKBIBANEHT PEHTICHA — Dep.
V cucremi CI Gep 3aminenuii sigepmonm (38) T4k, 1O 1 38 nopiHIOE |
Jlw/xr an 102 6ep.

MopiBHANLHA XAPAKTCPHCTHKA OJMHHLEL BHIPOMIHIOBAHHA
pajioaKTHBHOCT] HABE/EHA B Tabmut 16.

Y rabmuusx 17 1a 18 nogano rpaHHIHOAONYCTHMI PIBHI BMICTY Ta
[IHTOMOI aKTMBHOCTT PAJTIOHYKJILIIB ¥ XapHOBHX MPOIYKIAX 1 BO/I1.

Cepedns 003a 10HI3YOUOTO BHIPOMIHIOBAHHS B CYHACHHX
{HIYCTPIANLHHX KPATHAX Y CCPeAHBOMY jnopisxioe 2,4 M38/pik. 3aranbauit
dion panioaKTHBHOTO BHIPOMIHIOBAHHA HA TepuTopll YKpaiHu ciuazac
70-200 mBep/pik. Ha nosepxni 3emi 10 50 % 3arailbHOr0 NPHPOAHOTO
dhoHy PATIOAKTHBHONO BUTIPOMIHIOBAHHS Ja€ paon-222, o YTBOPHCTHCA
npy posnam ypany-238.

IBHuAiHA KoHYEeHmPain Padory 6 nOSIMpPI KONMBAETLCA B |l no
20 BK/M?, a/ie B MICHKHX TIOMETTKAHHAX IPH BHKOPHCTaHHI DYZIBEIBHIX
MaTepiaiiB, 10 MICTATE PajloH, BOHA MLIBHIIYETHCS 10 20-69 B/,
JlomyCTHMHI PIBEHE PAIOHOBOTD ONPOMIHCHHA CKIIAac 200 Br/n?,

Y raGmuii 19 HaBeACH] MIMITH JUIS PISHHX JI03 OIIPOMIHCHHS.

Tipnaaan Ans BHIHATEHHS BMiCTY pazionykilis
BH3HayeHHs BMICTY PaflOHYKIUIIB MPOBOMATE COCKTPOMETPHIHHM
METOOM 33 AonoMorowo Takux npunanis, sk CEB-01, PH-BI, CEI'-05,
Ta pajioXIMIMHHM METOAOM 3a JOTIOMOTOR VM 1500. Pororpadii Ta
XAPAKTEPHCTHEN NPHIALIB HABEACH]! HUANC.
Crexmpamemp enepeiii Gema-eunpominiosans CHUNMUTARITHUT
CEB-01-150. Tpunaz, Skuil 103B0/5E KOHTPOMOBATH OLUHOYACHO 4
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Tadauys 16
Onnnnni BHMIDIOBA NI ionizyoqoroe BHIIDOMIHIORA Hits

Ta 103K onpominenus

Onurins BHMIDIOBAHHA, WO cKkBiBAleHTHA Bep = pax x Q

TOFIHHERT 1031 paziamiy, EDEXOBYE BIIHOC-

Onmsmig
bep (Gio-
AOrTYHIR

EKBIRA- Hy Gionoriuny edekTuBHicTs PI3HHX BiiiB
AIEHT PEH- | loHI3yK0ro BHIIDOMIHIOBaHHA  afo pizH1
TreHa) WAAXH  nepenayi et CHEPIIT  TKaunHam

HOICLKOTO opramamy, osa s Gepax expipa-
ACHTHA MOMHOXEHTHT Ha KoediticaT skocri
(Q). Hna Gera- | FaMMa-BHITDOMIHIOBAKHS
KoeiuicHt  skocr TaKHi, 10 nopiBHIOE
OAHHHUL, ToGTO fopiBHIoE pany. s ansda-
BHIPOMIHIOBAHHA  KoedinickT AKOCTI G-
PETRCA Takim, 1o aopisuioe 20, 10610 Gepn
¥ 20 pasis Ginsii pams. Bep — ye, ng CyTi,
MIpa 3aBnaHoOr0 Bionoriunoro ymkomkenus.
Hns veitrpouis Q IBHYAIHO OepeThes TaKHM,
110 J0pisHIoe (),

Onunmn BUMIDIOBAHHA eKBiBanenTHa [0
TIMHCHIE 1031, o Aopiskioe |00 be
Omsmy BUMIDIOBAHKS  HoriMHeHGT 1031

(1no- 1 pan =100

IIHHEHS Pamiauii. Pag — pe Mipa Kimkkoeri eHeprii, epriT
nosa  pa- NOTIHHYTOT TRaHHHOO,

Alay -~

BLY amrm,

riadiation

absorbed

dose)

Ipeii (Tp)

Onunngs [IOITTHHEHOT nozn pPamalii, ska
Aopierioe 100 pag. Ipeit — ye Mipa eneprii,
HOTAHHYTOT TRAHIHO IO,
Tpanmuiina OHHHHUN BUMIDIOBaHHY pa:iio-
AKTHBHOCTI, w0 nopismioe PamcakTHBHOCT]
OIAHOTO rpama uucrorg pPami-226

1 I'p =100 pap
37

| Kwopi =
MIPA. poanane
3¢ =37

“Kiopi (Ki)

| bekepeny, Crannaprug MIKHAPO M OOAMHHUA pamioak-

(Bx) THBHOCTI, gKa lopisHioe SAHOMY posnany sa
- eV

| Poanagy Kinskicry, cyDaTomumx HACTHHOK  (Hanpy-

Ja cexyH- | wmap, aibha-vacTanKa) gy boToHIB (rasma-

AY (dps) TIPOMEHI), BHRIILHEeHK 3 A1pa atoma g on-

HY cerynay. Onug OAHHMA dps = 6() dpm
I03NALIB 30 XBMIHKY)
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Tabauusn 17

Jlonycrimi pii BmicTy pajionykiinis nesito-137 Ta crponuio-
90 y npoayKTax XapHyBaHHs Ta nuraiii gomi (JIP-97), Br/kr, br/a

Hazpa npouaykry =T T B
Kmb, xnibonpoaykTH 20 5 |
Kaptonius 6l 20
Osoui (IHCTOB, KOPEHEII0/IH, CTOI0BA 3enCHE) 40 20
DpyKTH 70 10
M'Rco i M SCH1 NPOIYKTH 200 20 |
Puba 1 pubHl OpoayKTH 150 35
MOIOKD 1 MOTOUHI NPOIYKIH 100 20 |
Slins () 6 2
| Boaa 2 2
MonoKo 3ryHIeHE | KOHICHTPOBAHE 300 60
Monoko cyxe 500 100
CBIKI IMKDPOCI HI0OH i rpHbH 500 50
Cyieni JIMKOPOCl AT/ 1 rpubu 2500 250
Jlikapcski POCTHHN 600 200
IHIul DPORYKTH 600 200
CrewiaibHi NPOAYKTH JUIE IHTAHO0TO XapuyBaHHs 40 5 J

TabGauya 18

Ipannunotonycrumi pisui nuromoi AKTHBHOCTI pajionykKIiin
¥ Xap40BHX OpOayKTax

Hazsa npoiykTy

[MutoMa aKTHBHICTD

Llesio Crponuin
[Tyria Boza 510" 1- 10"
Monoko, MOIO4HI TPOLYKTH 1 107 1+ 107
M 'sco, puba, nruig, S 2- 10° -
Kapronas 1a oBowi 1,6+ 107 1+ 107
Xni6, xaibonpoaykry, bopowno, uykop 1- 10° 1+ 107
Caikl mcosl aroau, rpubu 4- 10° =
Tpoaykis A48 AMTAROIO Xap4YyBaHHA 5- 107 1- 107
Jlikapcukl pocaAHHE 2- 107 =
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Tabauya 19
JlimiTi 103 onpominennsn, m3n/pik
[ Hassa nosn ONpOMIHEHHA YmoBHE Kateropis ocif, aki 3a-
MO3HAYCH- FHAOTE ONPOMIHEHHA
HA TIMITY A b B
03K
Ejextunna nosa e 20+ 2 1
Edextupna nosa 30BHim-
HLOTO ONPOMIHCHHA:
TS KPMIUTATHKa 0Ka T s 150 £ 15
ANE WKIPH T cin 500 50 50
|_ A8 KICTOK i eTin ki ) 500 50 =

Cs™, K* y nocniukysanomy 3pazkosi 6e3 BHKOPHCTAHHA METOJIB
pamioxiMigHOro abo (izHuHoro KOHLEHTPYBaHHS.

Cnextpometp cHeprii 6era-sunpominiosanns CEB-01-150
MPHIHAUCHHHA JUT BUMIDIOBAHHA AKTHBHOCTI GETa-BHIPOMIHIOIOMHX
PaMIOHYKIIIAIB Y npobax 00'€KTiB HABKOMMIIHBOTO cepenoBMIa,
NPOIYKTAX Xap4yBaHH, BOAIL, PAAIOAKTHEHHX PO3YHHAX, Y HOBITPAHHX
(pursTpax, y spaskoBux mpKepenax Geta-BHIpOMIHIOBAHH.

Bukopncranns meronis KOHUCHTPYBAHHSA PaflOHYKIAIB ICTOTHO
MABHITYE Yy TIHBICTE meToay. Moskimee posaunsHe BH3HAYeHHS ST 1a
Y™, o no3sonse nposonuTy BUMIDIOBAHHS PAXYHKOBHX 3pasKin onpazy
MICNA PAIOXIMITHOTO BUALNCHHS S, He yekaon CTaHy piBHORary (2
k1), CoekTpoMeTp npussadenuit s BHKOPHCTAHHA B PATIONONIHHX
Billinax sernaboparopiii Ta
CEC, na AEC, y meanunnx
3aKIa0ax, ¥ reoori Ta iHIux
ramyssx.

CnekTpomerp emepriii
bera-sunpominobanns CEB-
01-70 (puc. 11) NPU3HAYEHUH
ANA BH3HAYEHHS AKTHBHOCTI
(muromol akrusHocTl) Sr* +

Puc. 10. Cnexmpomemp enepein Y™ (y pisnosasi), Cs¥7, K* ¥
bema sunposinweans Cunmiaginnua - 3paikax ob’ekTiB Harko-
CEL-01-150 JHIIHEOTO cepenosua. [Tpn
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poBori 3 CEB-01 suxopHcTo-
pyeThes “MetoanKa BH3HA-
yeHHs AKTHBHOCTI HeTa-BHIIPO-
MIHIOKOUHX PAZIOHYKIIIIB B
NIMHIEHIX 3PA3Kax NPOAYKTIB
XapuyBaHHA Ta IHIIHX Mpodax
HABKOUIMIIHEOTO CEpeAoBHILA

3?\,5("“?”01-0!0 SROTINTS: Puc. 11. Cnexmposemp enepeii
LIITHAX ma"_: OCKTPOMETPIB . g SUNPOMIRIOEaNnt cif WHIN LRI

P 0 pinsive-m . p CEE-01-70
» VM- 2000 npu3nascHAH
U1 BHMIPHOBAHHSA AKTHBHOCT]
anb(a-BHNIPOMIHIOIONHX 130TONIB CHEKTPOMETPHIHAM METOAOM 3a
JonoMoroK ankta-dbera-pamioMeTpa “YM@-2000" 1 Mac IMHPOKI
dyHKIIOHATEHT MOKIHBOCTL, MeToanKa BHKOPHCTOBYETHCA ANA
nabopaTOPHHX aHAMI3IB NPH NPOBEACHH] BUMIPIOBAHE npob
HaBKONMIEEOro cepenosuma. Bona 6a3yeTscs HA BHKOPUCTAHHI
CHEKTPOMETPHYHHX BIACTHBOCTCH “YMd 2000 1 moaArae y
BHMIPIOBAHH] CHEPTETHYHHX CHEKTPIB anb(a-BUIIPOMIHIOBAHHA
PaxyHKOBOTQ 3pa3Ka mic/s pajloXiMIYHOrO CENCKTHBHOTO BH/UICHHA
PANIOHYKIIIIB 33 BUINOBITHHMH MCTOHKAMH 3 TIOZA/IBLLIOI0 0bpobKoI0
Ha KOMN ' HOTEp] 32 IONOMOTOI0 NPOTPAMHOID 3abesncucHud. B ocHoB
METOJTY POIPAXYHKY AKTHBHOCTI anlb(a-BHIPOMIHIOIOTHX PANIOHYIKII iR
3 BUKOPUCTAHHAM CNEKTPOrPaMH ans(a-sBUnpoMIHIOBaHHA PAXYHKOBOIO
JpAIKA NCKHTH MOAETBHIH METO/L 118 MeTOAMKA 3aCTOCOBYCTHCA JUIA
MojgensHoro Merony. BoHa pao03Bons€ BH3HAYWATH  BMICT
BHCOKOTOKCHYHIX ab(a-BHIPOMIHIOIOUHX PAIOHY KIS IPHPOIHOTO
| TeXHOTEHHOr0 MOXOPKEHHA B 06 €KTaX HaBKOMHITHLOIO CCPEIOBHIA.
Jlianason aKTHBHOCTEH, BHMIDIOBAHHX 33 ONOMOT 00 LIET METOIIKH,
cxnanae sia 107Bx a0 103 Bx na paxyrkosii 3pa3ox aGo sia 107 10
104 Br/n ana npeb eoau Bia 107 10 2%10" go 105 Br/kr pm npoed
rpYHTY | 06°€KTIB HABKOIHIIHLOTO CEPEOBMILA 3 IOXHOKOI HE Ginbie
30%

Modepnizosana ycmanoska maiozo gony YM®-1500
MoepHi3anis J03BOMSE: IMCHIIHTH (OH yCTAHOBKH B 3-4 pazu,
PLABMILTH 31 Sy TAMBICTE; BUMIpIOBATH 1POGK anb(a-BUIPOMIRIOIONHX
HYICTIIE, SMERIIATH TIOPIT MO CHEPT1i PEECTPOBAHMX DETA-4aCTHHOK 10
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20 keB; npanwosatu npm
HaNpy3i KUBHILHOT MEpPEXi it
150 no 250 B.

Padiomemp subiprosuin
bemua-zamma PH-ETI’
NPU3HAYCHHI [UTA BUIHAYCHHSA
akTHBHOCTI DeTa- | ramma-
aKTHBHHX pPailoHyKmiaie Ra—
. 226, Cs-137, K40, Th-232,

Puc. 12. Favma-cnexmpomemp Sr-90 npu oanHowacHomy a6o
Marocabapumnui CEN-00Iu AKII-C -~ OKPEMOMY HalIXOJGKEHHI y
npobax. [Ina poGoru npobu

KOHUCHTPYHOTh METOLOM CHATIOBAHHA /10 OTPHMAHHS 3011,
lamma-cnexmpomemp nonvoeuic manozavapumnun CEI-05
NPH3HAYEHHH JUIS FAMMa-CIIEKTPOMETPHYHONO aHaNi3y 06 €KTiB IoBKiLIs
(TPYHTY, BOAM, XapHOBHX NPOAYKTIB, CLILFOCHNPOAYKTIB i T.11.) Ha BMiCT

rAMMa-aKTHBHHX PadiOHYKITIB

Xin podorn

3BLUTBHITH IPOOH POCTHHHOTO MOXOKEHHA Bil rpysTy. [pu sHaunomy
3aDpY/IHEHRI IPYHTOM KOPEeHi peTelbHO MPOMHITE.

Hpw nigrorosui npob TeapunHoro noxomkeHHa BUTOKpEMTE M'SKI
O10/10T14HI TKAHWHH BiJI KICTOK,

Yei teepa npobn noapibHITE i perensHo nepemiaiire!

Bit winbHoro Mmonoka BT mnsxom CTBOPOKYBAHHSA CHPOBATKY,
OCKUILKH OCHOBHA Y4CTHHA CTPOHILIIO MICTHTBCH CaMe B Hiil.

BispMiTh Taky kinekicts npo6u, mo6 ojep#artH npubanzuo 10-30 r
30iu. B sanckuocti sin marepiany ue 0,5-2 kr.

ITigrotosneni Bumesasnavennm cnocobom Gionpobn 3samTe |
3aMHUITE 3HAYCHHS 1X CHPOT MacH. [ToTiM MOMICTITE MpoOH B CYNIHABHY
wady Ta BHCYIITE Npy remmeparypi 100-200 °C no nocriiinoi mach,
3apeccrposane suaveHns BianOBiLATHME CyXiit Maci npobu.

Cyxy npoby cnanits 10 nosmoro OOBYITICHHS, MICIA YOro 030M0iTh ¥
Myhensuiii mewi npu 450 °C.

Has nporegenns BHMIDY HIAFOTOBACHY npody nepenecits y
BHMIDIOBAJILHY KIOBETY, PO3IPIBHANTE Ta YIIUIBHITE 32 10MOMOTOK) npeca,
d NOTIM 3BaxcTe 3 To4HicTIo f0 0.1 r (Maca npobu). Hakpure npo6y s
KIOBCTI TOHKOIO MPO30POIO IUTBKOKO T TIOMICTITE ¥ JNCTAHCEPHUIA TIPHCTPIIL
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MopisngiiTe ojepiani pe3yNLTaTH 13 CAHITAPHHME HOPMAaMH,
aHKIagcHIME B AokymenTax , Jlonycrumi pisal BMICTY PaJloHYKII/IIR
1esito-137 Ta crponnito-90 B npoayKTax xapHuyBaHH: Ta nuTHil Boa”
(JIP-97), ,.,Hopmn paniamiinoi Gesncku B Vipaim” (HPBY-97), sk
paseieHi 8 Tabmuuax 16-19.

Jlns  JOCHIKEHHA  WiabHOoCHi sabpyduenns [pynmis
PATIOHYKIIAMH 3aCTOCYHTE T AKHH ANTOPHTM:

1) Ha AOCHLKYBAHOMY [0/ BHIIITE AUISHKH poamipom 100 x 100 M, 3
AKX BIAGEPITE ¥ 5 TOYKAX 3pa3KH MCTOAOM “KOH pepTy’ Ha TTTHOHHI
OPHOTO Wapy (0-20 cm). TTpobu o6’ etHanTe B OIHH SMIIIAHHA 3pasok;

2) npoBeAITh BHMIPH NOTYAHOCTI excnosuuinnoi aosu ([TEJ) 3a
JIOTIOMOT0I0. OHOTO 3 PATIOMETPIB;

3) PO3PAXYHOK IMIIEHOCT] 3a0pY/IHCHHS TPYHTIB PajioHYKIIaMH
NpPOBEIITE 32 (POPMYIOND:

:A-H-d-][}"
3.?‘1010

e P — minbHICTh 3a6py/IHEHHS IPYHTIB paiOHYKILIAMH, Ki/kB. KM,
A — AKTUBHICTB PaNIOHyKAINY, BR/Kr]

d — 06’ eMHA Maca TPYHTY, KI/M’;

H — rubuna Binbopy 3paska, M;

3.7 - 10" — goedinient nepesony Bekepens y Keopi,

10° — koedillienT nepeBoxy M’ y KM™.

Pobora Ne 6
Busnauenns BMIiCTY PagioHyKIiIiB 32 A0NOMOT0W0 raMma-
pagiomerpa PYI-91 "AJIAHI”

Xin poborm
[TigxaodiTe pagioMerp (puc. 13) A0 eAEKTPOMEPEK], HATHCHITE

cHonky "MKnenenya’ Ha nepeaHin aHem NprIaLy. 3By KOBHIT CHTHA |
i amkania "0 o3Hadac, 1o NpUAai roToBHit 10 poboTi.
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Bumiposanna gony

[Micns pxmouanns npunany Nepe/ No4aTkoM BHMIPIOBAHE HEOBXiIHO
BUMIpSTH on. Benuunna dony 3anexuts Bin MOroAHUX YMOB,
PO3MILICHHA NPHIALY, BeHTHIALIT npuminenus. Tomy weobxigno
MPOBONMTH BHIHAYCHHA (DOHY Mepen KOKHOW cepieio BHMIPIOBAHE,
OCODIHBO MPH 3MIHI YMOB BHMi-
PIOBAHHA ( HAITPHKITAT PO3MILICHHS
MIPHITAY).

@oH BUMIPIOETLCH MO AROX
KaHATax 0 HOMACHO (110 Kaumio-40 |
uesiio-137)  foro 3Hauenus
3AHOCATECH B MaM ATh MIKPONpo-
LECOPIB | MOTIM aBTOMATHYHO
BUIHIMAIOTECA 3 Pe3yAbTATIB
BHMIDIOBaHHSL.

Jlns Bpaxymanus edekry
CKPaHYBAHHA BHNPOMIHIOBAHHS
camoio npodoto (ocobnuso npu
o BHMIDIOBAHHAX HA MEwxi YYTAH-
Puc 13. Fawsa-padiomemp BOCTI raMMa-pagioMeTpy) thou

PYI-91 "AJAHI" BUMIDIOHTE 3 KIOBETOK), 3ar0B-

HCHOI 9HCTOK JHCTHILOBAHOIO
BOJI010. K10 l0cH1inzKyBaHwii 3pazok Mae IYCTHHY 3HAYHO DUTRITY OHHMI
(CYX1 JIETKI 3pask THIY CyXHX Tpas), BUMIPIOBaHHs dony NPOBO/ILTE 3
NMOPOKHBOIO KIOBETOD.

KroBety nanosnits Bozoo (0,5 1). Berauopite KIOBETY BCCPE/IHHY
CRHHLICBOTO cKpany. 3akpwiite kpuwky. Haruchits KHOTIKY "DOH”,
HATHCHITH KHONKY 9acy BUMIpioRaHus (2 xg. 460 20 XB.).

Bukonanus komamnm CYNPOBO/UKYETLCA NPH HATHCKAHH] OYB-KOi
KHOIKH MITBEPIKYETHCH 3BYKOBHM CHTHAJIOM, TTPH IBOMY HaJ] KHOMKO
aropacrees csitaomion. Jns 6inbm ToaHoro BHMIPIOBaHHs oy
PEKOMEHLY€ThCA BHKOPHCTOBYBATH 20-XBHIMHHMIT PEKHM BHMIDIOBAHHS.

B npouect pumipiopanms VPHIIAN HA HATHCKAHHA KHOMOK HE pearye
(BHIGIIOYCHHA CTAHOBASTE NHmE KHOMKH "KHBIEHHA"
"CKMJIAHHS™).

Hpn Bumipiosanms thouy ceuniesa KpHIIKa NOBHHHA OyTH 3aKpuTa,
OCKUIBKH Le BIUIMBAE Ha TOMHICTS BHMIDIOBanuA, SIke i3 sHauens (no
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Kamiio 9H 10 1e3ir) IHAyKyeThcs Ha Tabno, BHIHAYTC 32 CRITIIOBOIO
(anieio ra keomkamu “E31H-137" a6o "KAJITH-40”. Slxuo nicns
BRKIFOUEHHS MPIIIATY Y MCPEXY CBIT/IONION 3 KHOMKOIO "CKHJIAHHA"
HE 3arOPAETHCA,  TAbNO BUCBITICH! HyITi — POBE/ITH BUMIpIOBaHS (GORY.

PeKOMEHIYETHCS TPOBOMTH BUMIpIOBaHHS GouYy pas y 2-3 gr1 apu
YMOBI, 110 HE 3MIHMIACH 0OCTAHORKA, HE BHKOPHCTOBYBANMCE CHILHO
3aBpy/IHEH] 3pa3KH, @ KIOBETH I00pe IPOMHBANTHCS T1CI% BHMIPIOBAHE.

Yac Bijl Yacy NpOTHPAIITE 3aXuCHy BCTasky. Y BHIA/IKY 3abpyaHEHHA
BHIIMITE 71, IPOMHMIITE | BCTAHOBITH HA MICLIC. 3abpyaHenHs BCTABKH MO
npu3BeCTH 10 301MLIICHHS HA 10% (oHOBUX 3HAYCHL HOPIBHAHO 3
NOMePEIHIMH,

06 em npoGu noennen crmaary 0.5 1. Hpu BUMIpIOBAHEI PUIHH
HaMaraiiTecs yHHKATH BHNananus ocamy. [Ipx BUMIDIOBAHHA TBCPIMX
3pa3kiB Damano IX MOMEPE/IHRO MOAPIGHITH, OO MO MOKIHBOCTI
3aMOBHHTH HEODX1IHHIT 00" €M.

Yac BHMIpIOBAHHA AKTHBHOCTI Npobu — 2 xB. abo 20 xg. (20-n
XBHIHHHHA PEXHM BHKOPHCTOBYWOTH IUIH BHMIPHBAHHA MaJIHX
axcrueHocTed — 0.018...0,2 kBr/n). BCcTaHOBITE KIOBETY 3 AOCITDKYBAHOK)
npo6oio BCepelHHy CBHHIICBOIO CKpany. Saxpuitre kpuinky. Harnenits
xnonky "TIPOBA™ 1 ofny 13 KHOTIOK 4acy. Buwmipiopanns mpobu e
onHOuACHO 1o B0X KaHanax: K-40 ta Cs-137. Tlin yac BHMIpIOBaH s
Ha Tab/I0 IHAYKYETHEs 3BOPOTHIH BiLTIK yacy (y CeKyHaax). JakiHuCHHA
BMMIPIOBAHHS MITBEPIKYCTHCA IBYKOBHM CHTHAIOM T4 1HJIMKAIIE10 Ha
12610 pe3yNbTATIB BUMIDIOBAHL. AKTHBHICTE pamioHyKIILB, 110
MICTATBCA ¥ IOCIIDKYBaH1H Npo61 BH3HAYACTLCA B OJIMHHIAX 00" eMHOI
axTiBROCT] — KB/, (1 BK — KiNBKICTB PO3NAIB B OIMHNLI 00" €My 3paska
B CEKYHIY).

[Mpy NepeBHIIEHH] PiBHS TMTOMOI AKTHBHOCTI AOCILTKYBAHOT npobH,
kprTHunEoi Bermmunan 50 Kbk Ha Tabno BUBOAATECH OPIEHTOBHI SHATCHIS
NOCTUEKYRAHOT AKTHBHOCT! 400 CHTHA NEPEBAHTAKCHHA 0999, Tlpu
[osBi iHaMKanii "9999” NpoBEITH NOBTOPHE BHIHAYCHHS NPOTATOM 2
xg. Slkuo Ha Tabno IHOBY BHBEACTLCH CHIHAN MNCPEBAHTLKCHHA, 10O
aKTHBHICTE Npobu 3nauno nepesuurye 50 kbr/n.

Oyinka ompumManazo pesyibmamy
[Mokasu #a Ta6m0o Gy1yTs BIANOBLIATH HHCHOCT], SKILO: 00’ €M npohu —
0.5 1, IMTOMA BAra AOCHLDKYBAHOTO 3paska Onu3bka 10 oauHHLL. Y
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LBOMY BHIIAIKY MMHTOMA aKTHBHICTS 3paika B kKBK/N BIIORIIAE NUTOMIH
akTuerocTl KBx/kr. AKmo kiaskoeti 3paska HeAOCTaATHLO JUIA
BUMIDIOBaHB, PE3YALTAT HEOOXIAHO NOMHOXHTH HA MONPaBKOBHH
koedinienT s nanoro 06’ emy (tabm. 20) '

Ta6ruys 20
KoediuicuTn nmepepaxynxy pesyasrary BHMIpHBaHE
O6’cm mpodn MonpaskoBuii koedinicnr
200 mn 29
| 300 mn 1.6
400 mn 1.2
500 mn 1,0

AKN10 NHTOMA Bara 3paska 3Ha9HO BUIPI3HAETCS BT OHHHII, ¥ HBOMY
BHIA/IKY JOCTLKYBaHHIA 3pa30k HEOOXIIHO 3BAKHTH 1 HEpepaxysarH
PEe3yJILTAT, IHAYKOBaHMIT Ha TaGIo (POITUTHTH pe3yLTaT Ha OHTOMY Bary
3pa3ka).

Hanpukaad: o6’em, 3aiimannit apaskom — 500 w1, Bara 3paska —
401) I, nutoMa Bara 3paska—400 r /500 min = 0,8 kr/n, nHToMa aKTHRHICTS

3.2 kBx/n.
y 6" AKT! : by 3.2 kbr/
HHTOMA WRENBHICTE (KBR/ET) = ob' emua axtuemicTs (kBxin) e " br/n By
MHTOMa AKTHBHICTH 0,8 krin
PoGora Ne 7

Buznauenns manpyxenocti earextpocrarnunoro mos

Bumipati seymuniy nanpyxkeHocti CAEKTPOCTATHYHOTO M0JIH MOXKHA
34 JIONOMOT o010 puazy CT-01, s0bpaxenoro Ha pucynky 14. Y usom ¥y
Npuial nepeabdaveHo 18a pexkUMH POGOTH:
*  BHMIDIOBAHHA NIPOCKILT BEKTOPA HANPYKEHOCT] SICKTPOCTATHYHOTO
MOJA Ha NIOIHHY 00epTaHns IonaT! MOAYAATOPA;
® BHMIPIOBAHHSA MOLYTIS HANPYIKCHOCTI CNEKTPOCTATHYHOTO MO, L0
BIULIOYAE BUMIPIOBAHHSA TPLOX OPTOTOHATBHHX KOMIOHEHT BEKT opa
HANPYAKEHOCT! eNeKTPOCTATHIHOIO MOMS, 3 [OAATILIHM BiTHIMAHISIM
HOTO MOIYIIA.
Pesynuraru sumipiosans HANPYKEHOCTI CNEKTPOCTATHHHHIX [10J11R
BHAQIOTECA HA MOHITOP] B OAMHALAX KB/M (KinoBOIT Ha METP).
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Xia poborn

Pescum | — PpekuM
fe3nepeprHOro BAMIPHOBAHHA
jHAYEHHA [POCKIIT BEKTOPA
HANPYKEHOCT! eNeKTpocTa-
THYHOTO NONS HA IUIOIMHHY
ofepraHis A0MaTI MOLYATOPa
AOMINILHO BHKOPHCTOBYBATH
ANA  TOWMYKY MOKIHBHX

” 4. e :
Puc. 14. Hpunad oan guMiprOSais
rmnpymmmcmiMﬂcmparmammumm JpKepen BHIIPOMIHIOBAHHA

noax CT-01 HaTucHiTh KHORKY |, Ha 1abno
3" HBMTLCA HAATHC:

Mode 1 00:00:00
E(m) = 0.000 xB/m
E(t) = 0.000 kB/m
1 - Monitoring

[MouHHAKTLECA BHMIPIOBAHHA npocnun BEKTOpA rmnpvn\eumn

ENCKTPOCTATHYHONO MO HA ILIOMIHY obepTanHs JOMATI MOAYIATOPA.

TMOBTOPHO HATHCHITE KHOTKY | BUMIDIOBAHHS MPHIMHATLCH | HA MOHITOP
3 STBHTHCA HAJLIHC!

Mode 1 00:00:50
E(m)=0.574 kB/m
E(1) = 0.500 xkB/m
| - Menitoring

E(m) — HaiiblnkIIe 3Ha9eHHA CEPE]l 3aPeECTPOBAHMX,
E(t) — 0CTAHHE NOTOYMHE IHAYCHHA

Pescim 2 — BKIOYAC BHMIPIOBAKHS TPHOX OPTOTOHATEHIX KOMITOHEHT
BCKTOPA HANPYKCHOCT] EICKTPOCTATHIHOTO NOJIA.

HaTHcHITh KHONKY 2. Ha MOHITOPI BIAOOPA3UTECA NpOUET
BHMIPIOBAIHSA TAHHX

Muode 2 00;00:00
E(xy) = 0.000 xB/m
=
[posediTe TPH BHMIPIOBAHHA, [OMICTHBILIM [HIOLHHY o0epTaHa
SONATI MOAYAATOPA MOCHIIOBHO B TPHOX B3AEMHO NCPICHAUKYIHPHAX
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(oproronamsaAx) nnouHax. Jlani BUMIPIOBaHE 3AMHUINTE NOCALIOBHO MIC/sA
HATHCKAHHA KHOIKH 2. OCTATOMHMI Pe3yIsTaT BH3HaYTe 3a hopmynoko:

|
7 F | 73 A
E Ey gt Ey
2 2 2
E_. E .. E_ — npoekuil BekTOpa HanpyXeHOCTI eNeKTPOCTaTHY-HOrO

MoIs BUAMOBIAHO HA IUVIOMIHEN XZ, YZ, Xy. [10 3akiHYeHH] 0CTAHHEOTO
BHMIPIOBaHHA aBTOMaTHYHO Oy/1e BHpaXoBaHo 3HadcHHs E 1 pesyiabTath
BHBE/IYTHCA HAa MOHITOP:

[ ]1=5.550 xB/m
* (xy) = 5.200 kB/m
* (xz) = 0.700 kB/m
E (yz) = 1.700 xB/m
JHaueHHs MOAYNS HANPYKCHOCT] CAEKTPOCTATHYHOTO TIONA
IHAXOIHTLCA Y BEPXHIH TOYIL eKpaHy,

2.2, Ananiz XiMINHUX YUNHUKIE

Ockunbkn nepeansro mat eauny /1K s pisunx saGpyamiowoanx
PEHOBRHH, PO3po0IeH] Ceiansii TPHHINITH PO3iI6R020 HOPMYEAHHA
Ja0PYAHIOIOUHX PeHOBHH Y N0BITPL. JUIs KOKHOT WIKUUTHBOT PEYOBHHN
BCTAHOBIIOETHCA ACKLUTBKA (SK MIHIMYM JIBi) TPaHHYHOIOMYCTHMHX
Ki'rliilLlllpd.lllH Y IIUBITE)HI](}\iy cepe; IDEHIIII Hﬂﬂplﬂﬂfaﬂn OJJHC 3HAYCHHSA

[JIK Bcranosmocrses y nositpi puﬁuqot 30HH (FJ_I,E( ,), I sKOKo
PO3YMIKOTE MPOCTIP Y IBOX METPaX Bijl IUIOTH, JIe zﬂaxo.usm.c:a Micii
MOCTIHHOTO T4 THMYACOBOTO MepefyBaHHs NMPaLIouHX, APYre — B
aTMOC(EPHOMY MOBITPI HACENEHOTO MYHKTY (TAK, ). 1",[1!{ -
KOHLICHTPAILIS, AKa HPH LLOJCHHII, KpiM BllXIﬂHHXJHIBp(mTl npnnu OM
8 rosiH abo npu R TpHBanocTi poboyoro aHM, ane He Ginsme 41 rog
Ha THAUICHL YIIPOAOBK BCROIO pOBOYOro CTaXy, HE MOMKE BHKIHKATH
JAXBOPIOBAHE a00 BIAXHACHL Y CTaHI 3/10POB A, SKi BHABISIOTHCH
CYHACHHMH MCTOIAMK JIOCTDKCHAS, B Tponeci poboTth abo v piytanen:
TEPMIHK KHTTA HHHIHLORO Ta MAtGYTHREOTO NoKONIHE. SIK MOKA3aHO HA
pucyHky 15, npu HopMyBaHHI 3a6pyIHIOINHX PEHOBHH BPaxoBYETHCH
cKenosuwa abo yac nepebysanis mogeit y 30Hi saGpynHenns, mwo
MOB" A34HO | } MOKTHBICTHY KP{JIII‘-IHH'K laiDL"IT)l-’[X OTPYEHE. Baicr '1('-M|I'.|.Ii‘.|h.
Ha TEPHTOPIL MANPHEMCTBA BBAKACTLCH TAKHM, 110 nopissioe 0.3 Bijg
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;" C>>TaK

v " Paren BHKHAY

= s .
' Ce< K
C<0,3MIK T e 7
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1 L L]
Meai Teprrropil Jona Murnosa
FLATPHEMCTEY POICIKBaHHA F0HA

Puc. 15. Hopmysanns domiuiox y nosimpi
@ 36 A3KY 3 IX neperocos ma pociiocaniam
sa I” B. Cmadnuyscum ma A.L Padiowesum (1 996)

IJIK , Ha TEPUTOPIT MANPHEMCTBA 3HHIKEHHS HOPMH BMICTY [HOMIIIOK
yrpuui nopisaaxo 3 TIAK | BHICIHKAETHCH THM, 110 MOBITPS TEPHTOPIT
NiANPHEMCTBA BHKOPHCTOBYETBCH JUIA BCHTHNALIT BHPODHHIHX
NPHMIIICH, ¢ KOHIIEHTPAILis IOMIILIOK TEPIOIITHO MOXE NEPERIILTY BATH
K . Omike, MOBITPA, SKE BHKOPHCTOBYETLCH JUIA NPOBITPIBAHHH
pOBOTHX IPHMIIIEHE, TOBHHHO Oy TH JHATHO MEHILIC zabpyenam. TIK
_ MAKCHMAIEHA KOHTIGHTPALIA JIOMIILOK, BIIHECEHA 10 MCBHOTO HaCY
yeepe/HEH S, AKa IPH TICPIO/IHIHOMY BIUIHE] 400 MPOTATOM BChOTO KHTTH
TONHHEE HE 3HCHIOE HA HET IHKIUTMBOTO BIUTHBY, B TOMY HHCIII HE Mat
BULTANEHIX HACTIKIB 1 HE BILIHBAE HA HABKOJMIIHE CCPCAOBHIIC B HUTOMY.
TakHM YHHOM, PIIHANA Y BH3HAUCHHAX CYTTEBd, FAK | HELIKITIHBA
TUTHKH UTH OBMEAEHOTO TepeOyBaHHs MouHn B 3abpyIHEHIH 301,
nanpuknazn 8 rof., 1 JHIIE NPOTAIOM pobogoro craxy, a DK =~ wHe
NOBMHHA NIMITYBATH CTaH OPTaHIIMY BIPOJOBK BCHOTO KHTTA JIOAHHH
npy HeoOMEKEHOMY B 4aci BAHXaHH] sabpyamoodol pesosutn. OTxe,
HEeoDXIAHICTE POIILIEHOID HOPMYBaHHA 3aGpYIHIOIOYHX PEHOBHH Y
NOBITPI BUIHAYAETHCH 3AKOHOM tonepanTHocti. Ha ninpuemcrsl
NPoTAroM PoBOHOTO KA 3aDPYIHEHNM MOBITPAM AMXAIOTE NPAKTHHHO
110POBI JIOMIH, AKI NPOHILITH MEAMYHIT O/, 2 B HACEHCHHX MYHKTAX
LiTOABORO IHAXOMATHCS HE TIABKM JOPOC/, ane i JOAH MOXHI0ro BIKY,
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JUTH, BAFITHI Ta MAaTepi-rogyBaNbHHIN, OO, 10 CTPAKIAATE Ha

JAXBOPIOBAHHA JIMXATLHOL, CEPUCBO-CYANHHOT cuTeMm. Tomy K, >

K, . Tak, s cymsdypy (TV) OKCHILY I",H,KD =10 Mr/m, I“B,K” =0,5

Mr/s’. Ha 0CHOBI pO3aibHOTO HOpMYBAHHA PIBHIB 3a0pYIHEHHA TOBITPS

B pOOOUMX 30HAX Ta HACETEHNX TYHKTAX BCTAHOBITIOIOTLCS piaHi BHMOTH

710 PIBHA 3a0PYIHEHHA HA TEPHTOPISX NLANPHEMCTS | B paiioHaxX AHTIOBO]

a0ynosn. [pn upomy KOHICHTpatis B NOBITPI LIKiLTHENX PEYOBHH 13

BPaxyBaHHAM pO'iCjIUBElHIIR HE IMOBHHHA HﬂpCBHlT.[yBﬂTH.'

- Ha TepHTOpIT niampuemctea 30% gig FIK | (THOK, 103 IIK )

- HACENEHHX NYHKTIR I',TIK“ , Ta K, 3

- HAaceNeHnux NyHKTIB 13 Hacenennam > 200 THe. ocib i B KypopTHx
3oHax — 80% min I'jIK”p

Pasosa kenyenmpayis nominiox y arMocept — 1e KOHUEHTparLis
AOMILIOK y arMocepl, ska BUSHAYACTHCA 32 NPOGOIO, BiziGpasoto 3a
20-30-XBHIIHHHMIT IHTEpPBAT HACY.

Maxkcumansna pazoga IHK - Bug TIIK, ciipamoBaunii na
AONEPE/DKCHHA pehIeKTOPHIMX peakLii (BigayTTs 3anaxy, HEKHTE ToLLo),
OB A3AHMX 13 [TIKOBHMH, KOPOTKO9aCHHMH 1AHOMAMH KOHIIEHTpaLiii
IWKLLHBOT peqosunn. Konuertpanis, sxa MPH BAHXaHHI TpoTarom 20-30
NBIUIHH HC NOBHHHA BAKIMKATH PeieKTOPHHX peakuiil B opraiami
JIHTHHH.

Cepednvodobosa I'TK — KOHUCHTPALIA 3a0pYIHIOKYOT PEHOBHIY B
HOBITPl, AKA HC NOBMHHA BHABIATH Ha JAHHRY npamol abo
ONOCEPCAKOBAHOT IIKULTHROT i NpH HEeoGMeKeHO JOBroMy (poxu)
BauxanHl. Lle cepeans konuentparis (3a0PYAHIOIYOT peYOBHHM) 3-HOMiN
PA3OBHX, AKI BUABNIEH] IPOTATOM 1061, Lleii i IIK npuanasennii s
NOHEPC/PKCHHA XPOHIMHOIO BILIHBY armocepunx 3abpyanioBauis, ski
CHPHYHHAIOTE 3T /ILHOTOKCHYHAN 260 crenniuHmi eekT.

Cmn spaxysaru, mo s T,, Bcix HOpMOBaHNX pevoBun [J1IK B
ATMOCHEPHOMY MOBITPI BCTAHOBIIEHI Ha OCHOBI ix pedekropHoi aii
(nopory sanaxy abo pedutekropsoi aii).

lenye npasuao: sk Hnoapazuowoua (pedmexropna) nis Tokcukanta
NOYHHACTLCH NIPH OB HHU3LKI KOHUEHTPAUIT, HIK TOKCHYHA, TO
Maxcumassta pasosa IIK (IAK, o) IOPIBHIOE cepeanbonoboriii [JK
(LK, ), abo TJIK, o= PAK | Slkwo tokcuuna mis nounnacrhes pH
OLIBII HH3 LKL KOHUEHTpaUi, To F,U,E{"F nepesuuye [JIK ¥ 2-10 pasis.
Ock womy, st ocobauso HeGesneunnx PCHOBHH, 4 TAKOAK JUIA PEHOBIH
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MOPIr TOKCHYHOI LIl AKHX Ha OPraHI3M NOKH 110 HEBLIOMMH 1ICHYIOTE JTHINE
makcimansai pasosi TJ1K.

[Mpn suzxadenni [JIK BpaxosyloTh HE TUILKH CTYMiHbL BILUIHBY
3abpyIHIOBAHIB Ha 3710POB’ # IOIHHM, 3¢ it BILIHB JAHHX 3aDpyAHIOBAY1B
HA MPHUPOJLHI CHCTEMH B LILIOMY (pHC. 16).

Tp# OLHLI PIBHS XIMINHOIO 3a0pY/IHEHISA TOBITPS MICBKOI SKOCHETEMH
PI3HHMH MOMIOTAHTAMH CIIJL KEPYBATHCR K mxinuBix peioBHH,
nogaaumi B TabanHu 21,
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Puc. 16. Cxema 301 3a6pyoReniis anmoceprozo nosimpa ¢ pagoni
ROMYNCROZO BPOMUCTOE020 ducepena: I 3 — npomuciosa 30Hd; M— paion
sicma; JI — iconaprosi nacadncewns; €33 — canimapno-zaxucida 3ona

(a T.A. Aximosoio, B.B.Xacxinum, 1994)
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Tabauyn 2]

I'pannynogonycrumi KOHUenTpanii WKiLTHBAX pevoBnH
B arMochepi HACETIEHHX MYHKTIB

Peyoeuna TIK. mr/s’
MEKCHMANEHA pasoBa | cepeankonobGona
Amoniak 0,02 0,004
| INponanon-2 0,35 0,35
| I'excaxnopan 0,03 0,003
Meradoc 0,001 -
Hadiranin 0.003 0,003
Hikon - 0,0002
| HitpoGenaen 0,008 0,005
Ukcnn nitporeny - 0,04
| Oxenn kapbouy (I1) 3.0 1.0
| Okecu ceneny (IV) - 0,00005
| Oxcun cynsdypy (IV) 0.5 0,05
| Oxeua renypy (IV) - 0,00001
Ourosa kncaora (napu) 0,2 0,06
[eniunnin 0,05 0,002
| Ilun Gasosuu 0,5 0,04
1lun serokcuanuii 0.5 0,15
| Mepkypiii (napu) = 0.0003
| lnporen cynsdyp 0,005 0,005
| Cyasdarna kucnota (napu) 0,3 0.1
Denon - 0,003
| DopManszeria - 0.003
Docdopunis anriapun 0,15 0,05
| Niaporeny dayopua 0,02 0,005
Xnop 0,1 0,03
Xnopua depymy - 0,004
| Xnopodiopm - 0,03
Xpom (V1) 0,0015 0,0015
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‘f Pofiora Ne 8

KonTpoab BHKHAIB 3a0pyIHIOINHX PETOBHH
NPOMHCIOBHME JLKEPEAAMA

[TpOCKT HOPMATHBIB IPAHHIHOAOMYCTHMHX kB (TJIB) ¢
OCHOBHMM OKYMEHTOM, Y CKJIA/I SKOTO 3aTBEPIDKYIOTHCA HOPMATHEH
[71B i 3aX0M# W00 iX A0CHTHEHH.

Hopmatueu I'JIB BCTAROBIOIOTHCA HA 5 pokis. ¥ BHHAIKy
HEOBXIAHOCT] KOPEIYBaHHA HOPMATHBIB [71B no ommiii 13 pedosun abo
BCTAHOBICHHS HOPME‘ITHEiB Ha PCYOBHHH, 4K1 1% HE MAIOTh, HOPMATHBH
TPaHITHOIOMYCTHMHX BHKI 11IB PO3POOIOTECS ITIHO 13 BCTAHOB/ICHHM
nopsIKoM 1 0OpMARIOTECA Y BT/ OATKA JI0 PAHIIIE 3aTBEP/DKEHOTO
NpOEKTY.

ka0 MIIPHEMCTRO PO3TAIIOBANC HA JIBOX i Ginbie BHPOOHHINX
vaiinanumkax, To npoekt uopmarneis TJIB po3pobnaeTLCA
MANPHEMCTBOM 110 KOKHOMY BHPODHIHIOMY MaiiaHHHKY OKPCMO.
Po3paxyHOK KOHUEHTPALlH B armocepHOMY MOBITPI 3a0pYIHIOKHHX
PCHOBHH, SKI MICTATLCA Y BHKHIAX MIANPHEMCTE, BUKOHYETRCH OKPEMO
JUTH KOMCHOTO 13 HHX.

3abpyoniorona (amsocdiepue noeimps) penosuna — Byne-aKa
pedoBmHa XimMiaHoro abo BiONOTIHHOTO TIOXODKEHHS, 110 NPHCYTHA abo
HAIXOIUATH 10 ATMOCHEPHONO MOBITPA I MOYKE NPAMO D0 ONOCEPEAKOBANO
BIHBATH HA HABKOTMLIHE IPHPOINE CEPEAOBHLIE | 3/10POB S MHOIMHH.

Buxud (emicig) — napxomkenns 3aGpynHioionol peuoBHEMl B
arMocfiepHe NOBITPA BUL IKEPE/ia BHKHITY.

Homyxcnicms éuxudy 3a6pyoniowuoi peosuni — KiTBKICTE
3aBpyaAHIoTO] PEHORHHM, 110 HAZXOANTL B atMocdiepHe HOBITPA 34
OHHHLIG Yacy.

Jcepeno sukudy 3aGpyonioiounor petosuni - 00 kT, NANPHEMCTBO,
lex, Arperar, ycTaTKyBaHHA T4 IMUIC, 3 SKOrO HAAXOIMTH 1
POINOBCIOAKYETHCH B aTMOCHEPHOMY [IOBITP 3aBpYIHIOIOMA PCUOBHHA

Cmagionapue dxcepeno sukudy JaGpyonwouol peqosuni —
AEpeno BHEHILY, 1o 36epirac coi NPOCTOPOBI KOOPAHHATH NPOTATOM
NEBHOTO 4ACY 1 3HCHIOE BUKHIH 3a0PY/IHIONTHX PetOBHH B armoctepue
MOBITPA.
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[Tepecysne dxcepeno suxudy 1abpyonwouoi pesosunn — Kepeno
BHKHILY, L0 3MIHIOE POTHIOM IICBHOID YaCy CBOT POCTOPORI KOOP/IHHATH.

Bupobnuqnit kowmpons (8 ranysi oxopoum arMocdiepHoro MoBITps) —
KOHTPO/EL 34 BHKOHAHHAM BHMOI 3aKOHOJABCTBA NP0 OXOPOHY
aTMOC(EepHOTO MOBITPH, WO IAIHCHIOCTHCH MUINPHEMCTBAMH,
YCTAHOBAMH, OPraHI3allaMHK B NPOLEC iX NOCN0AapChKOl AISTEHOCTI.

Opzanizosanuit uKud — NPOMHCTIOBHIT BHKHA, AKi HAIXO/IHTEL B
aTMOC()EpHE NOBITPS YEPes CCWIANbHO CIOPY/BKEHI ra3oxoi, Tpyou,
NOBITPONPOBOJIH,

Heop2anizoeanuit eukud — npoMmucIoBHii BUKHA, KWl HAZXOLHTE
¥ BHTIAN HCHATIPABNCHHX MOTOKIB rajonuueBol CyMinni B pe3yasTari
NOPYUICHHA TEPMETHYHOCTI 001aIHARHA, BIZICYTHOCT] 460 He3aM0BITLHOT
podoTH ODNANHAHHA 110 BUIHECEHHIO TA30MMIeBOT CYMIIIl B MICIAX
MCPCBAHTAKCHHS, BHBAHTAKCHHA a00 30epiranus nporyKTy.

Tumuacoso mozodxcenusi euxuo — FPAHHYHA KIOBKICTH
1a0pYAHIOIOYHX PEYOBHH, BCTAHOBICHA JUIA NIANPHEMCTRa Ha
BUIMOBLAHMI CTPOK 10 Aocarnenns [11B 3 YPaxyBaHHAM BIIPOBADKCHHS
MOBITPOOXOPOHHHX 3aXO/IIB 1 HA PIBHI BHKHLIB INIPHEMCTE, AHANOMSHITX
OO0 NOTYKHOCTI if TCXHOMONYHHX NPOLECIB.

3annosui 6uruod (menme 20 x8.) — BHKH 3a0pyIHIOIOUHX PedOBHH,
OB’ A3aHHH 13 TEBHHMH TEXHOIOTTYHHMH ONepaiaAMK (3aBaHTaKEHHAM,
BHBAHTOKCHHAM, CKHIAHHAM HAUTHILKOBOTO THCKY TOMIO).

Canimapno-3axucna sona — cneiamsHo OpraHizoBaHa TepUTOpis,
AKA BCTAHOBIIOETBCA BIJ JUKCpena INKiUTHBOCTI (B TOMY umchi Big
JuKepena 3abpyaHeHHs arMochepH) 10 Mexki KHTO] 3a0yOBH, TUMSHOK
O3A0POBYHX YCTAHOB, MICIL BIANOYHMHKY, CALIBHHITLKMX TOBAPHCTB Ta
[HUIHX IPHPIBHSHAX /10 HUX 00 €KTIR,

I'panuunodonyemuma Konuenmpayia 3a0py/HI0I040] PEHOBHHEN B
armocthepromy noeitpi (I71K) — sianecena /10 BHIHAYCHOIO Yacy
MAKCUMATEHA KOHUEHTPauis 3a0pyHII090i PEHOBHHH B armocepaoMy
MOBITPL, AKA PH NepiomaHoMy abo NOCTIHHOMY BILIHBOBI Ha JHOAMAY TA
HABKOJIHILIHE CEPEAOBUILLE He CNPABIAE HA HUX LIKIZUTHROT 11§ MPOTATOM
BCBOTO JHMTTA JUOMHHN, BEITFOYAI0YH BULIANEH] HACTIIKH.

Kontpons crany aTMOC(EPHOTO HOBITPS CKAAAACTHCA i3 BHBYCHHS
JKepen 3a0pyanenus. OCHOBHHM eKOJOrITHHM HOPMATHBOM AK 118
MANpHCMCTRa B HLIOMY, TAK 1 JLI8 KOKHOIO IZKEpena BHKHLY
HOPYARIOIOYHX peuoBHH B atMocdepy OKPEMO, € Zpanu“no
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donycmumuit suxud (I71E) aGo mumuacoso nozoONceRUl UKo
(TITB). Bin ycTaHOBMIOETHCA ANA JOTPHMAHHS IJ1K 3a0py/AHIOKTHX
PCYOBHH Y TIPH3EMAOMY 11ap1 armocdiepr. B 0CHOBY CHETEMH KOHTPO/TIO
NPOMHCIOBHX BHKHIIE NOKIAICHO BHIHAYCHHA BCINTHHN BHKH/IIB |
sictarnenns ix i3 emriunoio [J1B (TTIB).

[leii METOl PEKOMEHAYETHCA [UIH BUIHAUCHHSA HMIBHZKOCTI Ta 00" EMHOT
RHTPATH FA30MTIOBHX NOTOKIE, A Ki HAIIXOATE Bl /HKepen 3abpyaHenns
B TOBITPONPOBO/AX 31 MIBHIKICTIO HE MCHIIE 4 mic.

Xin poborn

[Tiermontana koncrpykiis HITOTAS (puc. 17) cknanacrses 13 JIBOX
tpybok miamerpom & mm. Bxinmuit HOCHK TpyOKn 1, po3sMilICHHHA
HABTIPOTH MOBITPAHOTO NOTOKY, crpHitMae NOBHEII HAMip, TOOTO CyMY
JHaMiMHOrO | craTiaHoro THekis. [Tpopis Tpybku 2 cnpuiimae TUIEKH
craTcTHuHKI Hamip, O0uiBa KiHli THCBMOMCTPHIHOL TpyOKH
4" EIHYIOTH 13 MIKDOMAHOMETPOM; MIKPOMAHOMETP THITY MMH-2400(5)-
1,0; TepMOMETp CKINHMI TEXHIYHNN, DapoMETP, HITAHTCALIHPKYITE,
pyJIeTKA METANCEa, TpyBKH pe3uHOBI. MHIHKA, CTAILHHH NPYTHK.

BuMipH MpoBOAKTE NPH BCTAHOBJICHOMY PYXOBI MOTOKY rasy.
BHMIpHOBAIEHHI IEPETHH BHOHpaiiTe HA HpAMiit AUAHI IOBITPONPOBOLIR
Ha JOCTATHIH BIICTAH] Bl MiCUA, J€ SMIHIOETECH HANPAM MOTOKY Tasy
(koMiHO, 3ACYRKHM 1 T.71.) abo M1011a OONEepeYHOIo NEPETHHY Fasoxo1y
(3acyBKH, JAPOCEMOOYHI NPHIa).

Bizpi30K NPAMOI IUIAHKH NOBITPONPOBO/LY 10 BUMIPIOBAILHOTO 11C-
PETHHY Ma€ Dy TH JOBIIHM B BUII3KA 32 BUMIPIOBATTEHHM HEPETHHOM.
MisiMaTsHa JOBKHHA TPSAMOT ILISHKH TOBITPONPOBOLY NOBHHHA CUIANATH
He menme 4-5 fioro AlaMerpie. SKI0 yMOBE MIHIMAIEHOT IOBKHHH HE
Mok GyTH 3abe3netdeHa, TO HCOOXITHO BABIY] 30UTBIIHTH KLIBKICTE TOHOK
guMipy. 30epith BuMmiplopansry cxemy (puc. 18), npn usomy TpyOKY

(]

Puc. 17. Hueasomempuuna sovcmpyryin HIIOCA3
(3a A.I. Dedaposote, A.A. Hixonscexoro, 2001)
I — axidnii nocux mpybru; 2 — npopix mpyosu
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Puc. 18. Cxema yemanosku Puc. 19. Cxema poasinqenns mouok
npunadis y zazoxodi: 1 — sumipwganun oaa K=12: 1 — ninin
mepyonemp; 2, 4 — koumponsna i SUMIpIOGaHHA; 2 — mouKu
poboua nanipui mpyoru; 3,7 — sumipiosanns; lim — giooans eio
MIKPOMAHOMEMPU OAR SUIHAYEHNA SHYMPIUHLOT CIIHKN

QUNAMIMHOZ0 MUCKY 6 KOHRMPOAbHil HOSIMPonposody 0o maouku samipy;
ma poGoii moukax; S —aininka; 6 D — diamemp nosimpanposody, mm

— CIAaBHG npymur; § — (3a AL Dedoposoro, AA.
nasimponposi; 10— 2pmosi Hixonsceromw, 2001)
mpyoKu

HOBHOIO THCKY 3 €/IHAITE 31 LUTYIEPOM MIKPOMAHOMCTPA 31 3HAKOM “+
a TPYOKY CTATHUYHOTO THCKY — 31 LITYICPOM 31 3HAKOM “=".

Busnaute kinekicts ToHMOK BiMiproBanus K. [lna usoro Moy
SHMIPIOBAILHOTO NEPETHHY YMOBHO MOAUITE HA CKAN0BI PIBHOBEIHKIX
TITOML, y HEHTPAX AKHX 3HAXOMATHCH TOYKH BHMIDY.

[nomy nonepesnoro nepernny NOBITPONPOBOJLY KPYITOTO HEPETHHY
YMOBHO 1I0/1TITH HA PIBHOBEIHKI KLNbILA i HOTHPH PIBHOBEIIHKI CEKTOPH
(puc. 19).

Toukn BUMIpY 3HaxoAsTECS HA ABOX B3AEMHO HEPHEHANKYIAPHHX
NMPAMHX, AKI NCPCTHHAIOTECA B LHCHTPI BUMIPIOBATLHOIO [EPETHRY.
Kumkicts kintens sanexnts pin XApaKTepy posmoaLTy WBHAKOCTI rasy
no nepetuny. [pn smenmenni pissomipHocTi PO3MOALIY IIBHAKOCTI Fa3y
1O NEPETHHY KUTBKICTS KUICIE MOBHEHA 30LBITYBaTHCE.

Biactans ook 3amipy ams kokmoro kineis BLL BHYTPILIHBOI CTIHKH
MOBITPONPOBO/1Y BH3HAYTE 3a (hopMynami:

. = R(1- 2m-1))/K, L, = R(1+ 2m-1))/K,

’
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ae I, .1, — slacTash BiX BHYTPIIIHBOI CTIHKH NMOBITPONPOBOLY
BUIMOBIIHO A0 GAKHLOI 1 JANbHBEOT TOHMKH 3aMIpy B Kkt m; M -
MOPAIKOBHH HOMED KUIBIUA, BUIDAXOBYIOUH BLI1 HICHTPA MOBITPONPOBOLY:
K — KIIBLKICTS KUTellh; R — pajiyc noBiTporpoBoiy.

TaGauya 22
JanekHICTh KiILKOCTI Kijelh Bil aiamerpa Tpyon

Hiametp <200 200- 400- 600- 200- =1000
TpyGH, MM 400 600 800 1000
KinskicTe 3 4 5 6 7 8
Kinellb, T L
Xin poborn

BusnauTe MIONLY BHMIPIOBAIBHOTO nepeTuny. [11s usoro BHMIpSiiTE
AOBKHHY 30BHILIHLOrO KO/ NOBITPONPOBOLY | TOBIMHY HOTO CTIHKH.
3HaiIITE PaIiye NOBITPONIPOBOILY.

Ha peiiky HameciTh PO3MIp BHYTPIlIHBOTO JlamcTpa D
TNOBITPONIPOBOAY, BUIMINAIONH HOTO LIEHTD | pailiycH R no obusa boxu
BL1 HBOTO,

R = £ lim -
2

[Mepesipre NHEBMOMETPHYHY TPYOKY Ha rCpMETHIHICTD.

[MueemomeTpruny TpyOKY BCTABTE B WITYLEp nnsnpc:npnmu}
BKA1IBHHK Ha TPyOLI cHOnydITh 13 TOUKOW HA pemill, BUINOBIIHO 110
HANDAMAKI0] TOTKH Bmmpv

TNp# BHKOHAHHI BHMIPY O/IHY ITHEBMOMETPHUHY TpyDiy BCTAHOBITE ¥
KoHTpOnEHI Touui Ha sincram 30-100 MM BIA 0C1 NOBITPONPOBOIY.
Pobouy mamipay TpybKy NepeMICTITE MO J1HIT BUMIPY MOCIIIOBHO,
BCTAHORTIOMH B TOuKax BuMipy, TIpH 1BOMY BX1IHI OTBOPH TPYOOK
FOBMHHEI BYTH CIPAMOBAHI POTH FA30BOTO MOTOKY. BUMIpH THCKY oboma
TpyGraMy IPOBEITH OAROMACHD. B KokHIA TOHIL HEODXIAHO BHKOHATH
He MCHIIE TPLOX BHMIPIE AMHAMIMHOTO THCKY, 38 pC3yNLTATaMH
BHMIPIOBAHL BHIHAYTE cepearii TMHAMIYHHA THCK 14 AAHOT TOUKH.
OAHOYACHO BHMIPSIHTE TEMIEPATYPY rasy | po3pskenns (THCK) Y
FA30X0/1, A TAKOXK ArMOC(epHIH THCK NOBITPA,
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3anuuniTe pesynasTaTH 3amipis. 3a pesynasraramu BUMIPY 00YHciTh
CCPENHIO MBWIKICTE TOBITPA.

Pospaxynoxk

Thek, BUMIpaHHIt npuiazom, Bu3natTe y nackansx (T1a) 2a (opmynoo:
P=g-I-k.
ne g~ 9,81 M/c’ — npHCKOpeHHS BLILHOIO TaiHHS; [ — NOKASHHK npHIagy,
MM; k — KoeiicHT puaay.
k = sinct - Py,
A€ O — KYT Haxuiry TpyOKH MIKpOMaHOMETpa; £ — ryCTHHa 3a1MTOl B
HPHAAL PIAHEH, KriM?,
[Tpu ownmi weHIKOCTI NOBITPH MHCBMOMETPHYHHMH TpyGKaMmu
BUMIPSHTC IMHAMIMHII THCK | 0G4MCIIITh IIBHAKICTD y M/c 3a hopmynoo:

-

¥ _2ﬂ'p
L
P

I'yctuny nositps p, kr/s® npu tucky P, IMa i temneparypi 0°C nositps
Y HOBITPOIPOBO/I BU3HAYTE 32 (hOPMYITON0:

V=

_0,0027p,( PP
27341 i
Ae P — armocdepumit tiex, [la;
Py~ TYCTHHA [TOBITP# i Fa3iB 38 HOPMABHIX YMOB, TOOTO np# TeMmieparypi
0°C 1 npu armocdepromy Tiekosi 101,325 I la, 3naitairs 3a Tabanueo.
06’ em BukopucTanoro HOBITPS BH3HAYTE 33 thopmynoro:

Q,=V._-S, wk,
ae V. — ycepemwena no MEPEPI3y MBHIAKICTE OTOKY TNOBITPS B
MOBITPOHPOBOJLI, M/C;
S —mnoma nonepeunoro nepepiiy HOBITPONPOBOAY, M;

[0 06’ emny BuTpaty NOBITPS, BIAHECEHY O poboumx VMOB,
NEPEBEINTE /10 HOPMATEHHX YMOB Q.
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(BEP)oB s CEEE)
" 100325-(273+1)  P(273+1)

¥+ podora Ne 9

Po3paxyHoK yMOBHMWX po3ciioBanb BHEKMIIB
NPOMHCITOBHX NUITIPHEMCTB

PO3I0BCIO/DKEHES B aTMOC(HEp] NPOMHCTOBHX BHKHIIB 13 Tpyo i
BeHTHASIIHAX NPHCTPOIB NATOPAAKOBYCTHCH 3aK0HaM TyPOYICHTHOI
audysii. Ha nponec posciioBaHHA BHKHIIE CYTTCBO BILTHBEAE cTan
atmochepH, POIMILICHIsA MANPHEMCTS 1 JLKCPE BUKHIIB, Xapakiep
MICLIEBOCTI, XIMIHH] BJIACTHBOCTI PEYOBHH, #KI BHKHIAIOTLCH, JlamMerp
rpybu 1a 1. [OpH3IoATAILHE NEPEMILLICHHA JOMILIOK BH3HAYACTLCH B
OCHOBHOMY HIBHAKICTIO Ta HAUPAMKOM BITDY, @ BCPTHKANBHC
pO3NOALIOM TEMIEPATYP B aTmocihepl 110 BUCOTI.

B ocroBy , MCTOmHIKH po3paxyHKIB KOHICHTPALLI B amocdepr mMy TIORTTPI
[KULTHEHX PEYOBHH, AKi MICTATRCH Y BMKHIAX nigmpuemcts” OHJL-86,
NOKIANEHO YMOBY, TPH SIKiil CyMapHa KOHICHTPAL KOWHOI HIKIZUTHBOT
PEMOBMHA HE TIOBHHHA NEPCBHUIYBATH MAKCHMATBHY B MCKAX HOPMH
JONYCTHMY KOHUCHTPAITIO JIAHOT PCYOBMHM B ATMOC(CPHOMY TOBITPL.

MakcuMansia koutentpains C_ WKIZATHBHX PCIOBHH Olnn 3EMHO1
MOBEPXHI YTBOPIOETECA HA OC] (akesa BHKAIY Ha Bigcram X BLI
nepena BHKHITY (JUis rapayiol Ta30NoBITPAHOT CYMILLL):

_A- M AM-F-m-am

ae A — goediuienT npamdamaun armocdiepn, L0 3AICKHTE BII
TEMIEPaTYPHOTO TPAlCHTY Ta BHIHAYAE YMOBH BEPTHKAILHOTO i
rOPHIOHTANEHOTO PO3CIIOBAHHS BUKMAIB (U1 YKPAIHH NPHAHATO
spayenns — 160);

M — maca pevoBHHH, AKa BHKHIACTLCH B aTMOC(EPY B OJMHHMINO
Hacy ric;

I — 06 €M BHKWIHOT FA30MOBITPAHOT CyMit, MY/c;

H — sucora TpyDH, M,

F — koedilient, skuil BpaxoBye WBHIKICT 3 €AHAHL 3BAKCHUX
YACTHHOK BMKMAY B atmoctepl (and rasy pishmit 1, A1 nuay npH

C <(rax,, -¢,).
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CCKTHBHOCTI OYHIICHAA Ta3004HCHOI yeTanosky Outsme 0,9 npu F =25
i mente 0,75 npn F=3);

AT — pisHuLs MK TEMIEPATYPOK BHKHIHOT FA30MOBITPSHOT CyMilLi i
TEMIIEPATY POIO HABKOTHIIHBOTO ATMOC(EPHOTO MOBITPA, 110 AOPIBHIOE
CEpe/iHlii Temneparypl HaHOLIBII XkapKoro Micans o 13 roxusi;

11— 6e3poIMIpHHIA KoeILIEHT, AKHI BPAXOBYE BILTHE PE/bedly MICHEBOCT:
M —Be3poIMIPHITH KOEDILIEHT, SKHMiT BpAXOBYE YMOBH BHXO/TY FA3iB i3 TpyOH:

!
Vi 0.67 +0,1-/f -034-3F

2

s 10w} -D
e f=—:

1 -AT
cek; D — niamerp TpyO6u, M; n — Gesposmipanii koedilienT, 3anekHmit
BUI napamerpy V__ wmlc:

V=065 LY
; H

» Uy — CepelHs WIBHAKICTL BHXOMY rasy i3 Tpy6u. m/

mpu V<03 p=3
mpu vV, >2 n=l.
mpu03 <V _ <2 n=3-Jv,.-03)}@36-v_).

OuikyBana MmakcHMAaTLHA KOHUEHTpalis 3a0pyanoBayis NPHA BHKH/TI
XOJIOHOT Fa30NoBITPAHOT CYMIITT BHIHAYAECTLCS 32 PIBHSHHSIM:

A-F-M-n-m:n D = =
~AEM wmn D e

ax UH_‘ BV

D 1,47

— : l"'I) > mM=——
Vlrl.il ]’3 H ’ %{F .
Buuans (X ) 10 Micus, e o4ikyeThes Makcumambaa KOHIIEHTpaLis,
BU3HAYAETHCH:
- 044 2azi6 i dpibuoducnepenozo nury X = d H, ne:
d — Be3poamipHa BeTHUHHA, 110 3ANCHKHTE BiJI MapameTpy M
- On4 kpynroducnepcnozo nuay ( F = 2 )

el
4

c

- OUA X0N00H020 GUKUAY NpH Wages d=114V_

npuV,_ >2 d=16,1-yV

max *
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3azansha exonosin HPAKMUNKI Kype

- Qun Hazpimoi 2a3ONOBIMPAROT CYMILUL

d=495v. [+ 0,28 31 ) npn V.

d="T-yV

o

{1+0.28-3F) npu v,

<2

=2

KonueHTpanis 3abpy/iHioBasa B IPHITMHOMY D] armocepu Ha

mo6iii Bincrani X Bin Jokepena BMKHay, BinMinaomy Bix X

BHAIHATACTECH 32 (HOPMYIIOHO:
C=0C. -5 ne:
man 1

S, — koedinienT, sanexkHmii B1 sesmanan X/ X

X ) R (. [ X
£ —_3-[- sid g +6
Bpt e = ' lme | X L&m}
3
NpH | < X <3 8, = s 5
i o3 X | +1
A3 —— | +
5 )

= max

3

. 35.4

\

npH Lpﬁ ta (npun F=1) § =

L

{xc)

1

—x- ]+11l‘.l
X

=

npu 2<F<3 §,

0, i + 2,4 —X ]-I?.S
xlmx J _xul.u

Hanpuxaao. PospaxyiiTe npH3eMHy KOHUEHTPAIIIO HITY B TOHLL,

poamitieriii Ha Biggani X=1800 m sia jwkepena

3abpyanenns, aka

sHAXOANTHCH HA BITPOBLIH OC1, IPH TAKKUX NapaMeTpax JuKCpeIa: H=50
s, D=0,6 M, V= 4,24 m’/c, TemnepaTypi rasis T=40C, M=40 r/c,

F=2.

IMapamerpy paitony posmimienns pkepena: A=180, temnepatypa

soBHiAELOro mopiTpa T=20"C, n=1.2.
10° v, -D _1000-225.0,6
H*-AT 250020

f=

=27
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| 1
= =087,
0,67+01-Jf -034-3F 067+0,1-42.7 +0,3432.7 '

m =

vV 424
v =085/ A5 Y gy 2% 5g
H Y 50

n=3- J(i;mm =1 0.3]) (41(1 -V

max

)=3-(0.8-0.3)-(4,36-0,8) = 1,67
180-40-2-1,67-0,87-1,2

Eo = - = 4,56 mrim’
507 -3/4.24-(40-20)
X . =195m, X/X_, =1800:195=9, S=0.11

C=C_ -8 =4,56-0,11=0,5 Mr/m’

max

% Pobora Ne 10

Busnauenns 3abpyinennss moBirps pPisHUMH MIKITJIHBHMH
rasaMm 3a 1onoMorow raloananizatopa YI-2

Mazoanamsatop YI'-2 (puc. 20) npH3HauCHHA ANA BHMIPIOBAHHS
KOHLICHTPALIll KIATHBKX rasip (napis) y nositpl. Hpunyun poéomu
razoanamsaropa ¥I'-2 ocHosauwii Ha 3MiHi 3aBapsncHHs wapy
IH/IMKATOPHOIO MOPOIUKY B IHIMKATOPHIHA TPyOLi micis npokadysanus
uepes Hei nositps 36ipHuM npuctpoem YI'-2.

Howsuna sahapGosanoro cToBMuMKa IHAMKATOPHOTO MOPOIIKY B
Tpybul nponopiiina KOHIEHTpALii rasy B noBiTpi Ta BHMIPIOETBCH 34
IIKATOK, FPajyHOBAHOK0 MI/M’,

[Tpu poBoti 3 razoananizaTopom HeoGXIHO AOTPHMYBATHCE TAKHX
YMOB eKCILTYATALLT;

» | HABKOJTHUIHEOTO moBiTps 10-30 °C:
» [ponanon-2 3 NoNHHAI4010 TpyHKoo —15-30 °C, nponanox-2 6e3

NOrAHHAY0! TpyOKn —10-25 °C:
¥ BIIHOCHA BOJOFICTE NOBITPA He Ginbme 90 %:

»  armocdepunit Tuek Bia 90 no 104 kIa (sig 680 a0 780 mm PT. CT.);
¥ MacoBsa KOHUEHTpAINA iy He inbure 40 mriv’.

Ipu pobort 3 rasoananizaropom YI'-2 neobxiano JOTPUMYBATHCH
TCXHIKH De3nexH (mapom),
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Jazansha exoTozin: NPAKMUMHUL Kype

Heobxiano GyTH obepexHEM OPH
pobori 31 cknom. He pomyckari nona-
JaHHA MIITY HA LIKIPY Ta B 041 3 1HIM-
KaTOPHUMH NOPOIIKAMH NIPAIIOHTE B
crienonssi. T1o 3aKIHYEHH] BHMIPIO-
BaHHA 100pe BAMHHTE PYKH 3 MHJIOM.

Xia poboru

Ja e

[lepea nouaTkoM poboTw
iHMKaTOpHI TPYOKH BHTPHMAHTE Ha .
nosirpi nporarom 30 xs. ana Puc. 20. Hosimposzabipnui
NpHIHATTS 1° HABKOMHIIHBOTO npucmpiis VI-2: —xopnyc; 2-
cepenouma. Jlis BHIHAUCHHS f"‘?"“-“:’ 3 —npyscuna; 4 — Kiteige
KOHLEHTpALLi Fa3y BUIKPHITE KPHIIKY poznipue; 5 Kanasxa 3 d»m.-u::
nosirposGipaoro npucrpoio YI-2 1 NOSIRORERE R, b= WBAOK; 7=

: : S : smynxa; 8 — gpikcamop; 9 -
nepeBipTe BiANOBIAHICTE Il OKa g 10, 12 — mpy6Ka cymosa;
HOMEPY MOBITPO36IPHOTO NPHCTPOIO IT — wamywep. ’

VI'-2. Bigseaits hiKcatop, BI3SBMITE

13 FHI31A INTOK | BCTABTE HOIo B HANPARIAIOMY BTYIKY, 1100 HaKOHETHHK
hikcaropa XOQHB MO KaHABLI LITOKA, HAX AKOKO prazaHui 0b’eM
saxagysanoro nopiTps. HarickaiiTe pyuxoio Ha FONOBKY LITOKA JOTH,
NOKH KiHelb (KcaTopa NoTPalHTE Y BCPXHE sarnmubnenHs B KaHasil
mToka. [Ipi UBOMY KIHELE TYMOBOT TpyOKH 3AMHIITE BLTBHAM, TPYOKY
He mepenaMmyiTe.

[HAMKATOPHY TPYOKY 3BUIBHITH BIJl FEPMCTH3YIOHHX KOBTIAYKIE,
HaMaraloguch 1 He 3acMivysarH. [TOCTYKYHO4H CTCPAKHEM [0 CTIHLLI
TpyOKs, iepesipre 1i YIIIBHEHHS | AKILO TIPH NBEOMY MIK CTOBITHHKOM
TNOPOIIKY 1 TAMIIOHOM CTBOPHBCH NPOCBIT, YCYHETE HOTO HATHCKAHHAM
cteprcs Ha Tamion. [Ticis mporo npHeIHanTe fioro 1o TyMoBoi TpyOKH
nositposGipHoro npuctpoio YI-2 i posMICcTiTe ¥ MiCIl BHMIPHOBAHHA

[Mps HASBHOCT] B AIOBITPI NAPIB (Ta31B), MO 3aBAKAIOTH BHIHATCHHIO,
HeliTpanizyiTe iX QUILTPYIOYHM OaTPOHOM, AKHI NPHCTHEYHTE 38
NOTNOMOTOI0 TYMOBOT TPYOKH 110 IHANKATOPHOT TpyOKH BY3bKUM KIHIEM.
v cruk. BumipioBasia noTpiGHO NOYHHATH HE ni3HImE 5K 32 1 XB, MICng
posrepmeri3aii Tpy6ok. HaTHCKyI09HM 0/HIEIO PYKOIO Ha TONOBKY LITOKA,
APYIoN0 BLABEMITE PIKCATOP, | AK TUILKH IITOK NOYHE PYXaTHCh, ixcatop
BULTYCTITh 1 YBIMKHITH cexynaomip. Kot dikcarop ysiiiae B HIAHE
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3ar/IHOICHHA KAHABKH [UTOKA, MPOAYHAE TPICK, alle POCMOKTYBAHHSN
MOBITPA LIS NPOAOBKYETLCH, [TpH npocMoKTYBaHHI 331aHOT0 00 €My
NOBITRA !pllh‘-&i.‘lll}l'b XOOY IOTOKA NMOBHHHA BRITAJIATHCh }' MC}Ki, BKa'jﬂ.Hi
Ha ETHUKETL BUMIPIOBANILHOL IIKAIH JUTH BH3HAYEHHA TA3Y.

[FHKaTOPHNIT TOPOILOK NICIs BILIMBY Fa3y, M0 BUIHAYACTECH, IMIHIOE
sabapricis. KOHICHTPALITIO Tasy, 5iKka BU3HAYAETHCH, 3HANTITh, NPHICTABIIH
HHAKHIO MEXY CTOBITMMKA 3a(hapboBaHoro NOPOLIKY IHHKATOPHOT TPYOKH
J10 HYThOBOT HO3HAYKH BUMIDIOBATTLHOI KA eTikeTky. Ludpa 5a mkani,
301raYHCh 13 BEPXHBOIO Mekelo 3ahapboBaHOr0 CTORMYHKA MOPOILIKY,
BRAAKC KOHLICHTPAIIIO rasy, Ska BH3HAYAEThCA.

Bumiposanua nposoasre ne menme 2-3 pasis,
KOKHHH Pa3 HOBOIO TPYOKOK

'E' Poiiora Ne 11

Buinauenns saGpyanenns nosirps
PISHUME WKIUIHBHME Ta3aMH 32 JoNoMoroo uadopy “Kir”

Ho razosux sabpyanens armocdepu, 1o CIPHIMHAIOTL HeraTHBHHIL
BILIMB HA KHBL OPTAHI3MH, B TOMY 4HCII H Ha JIEOIHHY, HACAMIIEPE
HANCHKHTL OKCHL KapDOHY (saaHuii ras), HokcHIM cyasdypy i HITPOFCHY,
Tomy, Bu3HateHns KUILKOCT] 1WHX 3a0pyaHIOBaYiB MTOBITPS MAE BEJIHKE
SHAHCHHA NPH CKOIONYHOMY dHA/13] NPHPOAHOID cepeormiia. Metos
IPYHTYETLCA HA TOMY, L0 MOBITPA 33 A0HOMOIOI) PYMHHX HH MCXaHISTHHX
HACOCIB 1IPOKAUYETHCA KPi3h CHEMianbHI KONOHKH (CKAfH TpyOKH),
HANIOBHEH] NOPHCTOK PEYOBUHOK — CHAIKATCIEM, — HACHYEHOIO
CHELATBHUMH PEaKTHBAMHM, AKI 1] BIUTHBOM razis-3abpyaniosauin
MOBITPA 3MIHIOWOTE CBIH Konip: O] KOTOHKH BH3HAYAIOTE CO, iHmn —
OKCHI cynbdiypy, HITPOreHy, rigporen cyabdyp, NeTKI ANKAHH Ta 1H.
3HAK0TH 00’ €M TIPOTIY IEHOTO KPish KOMOHKY MOBITPA Ta CHOCTEPIrAIO4H
LIHPHHY H IHTCHCHBHICTE 3a0apBACHO] CMYKH B KOTIOHI, KOPHCTYIOHYHCE
CTANOHHOK TabAKHUE0, MOXKHA IHBHJIKO, HPOCTO H 3 J0CTATHROK
TOMHICTIO BHIHAYHTH CTYIHb 3a0PYAHEHOCTI HOBITPA THM Yl IHLIHM
razom. Lle ananimisne obnagpanig sigHocHo HEAOPOre, a pobora 3 HUM
HC BHMArae CHNCLNATLHUX 3HAHL.
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Marepiaan ii obnainanH#A: pabip Kit” ans sbupanns
arMOCHEpPHHX rasis, PyHHHI HACOC-IUTPHIL ryMOBHI TTEPCXLIHHK,
JIETCKTOPHI KONOHKN JUTA BHIHAYCHHSA MEBHAX TA3IEB, KOMBLOPOBA TABMHIL
TS BI3HAMCHHA BMICTY Fa3iB; pyasmii Hacoc (Y pasi, KO TPOKaTY CThCH
GiNBIna KiTEKICTS OBITPS NPH HI3EKHX KOHUCHTPAIIX 3abpyHIOBAtIB),
1to 3abesnesye notik nositps 100 Ma/XB; CEKYHIOMIP.

Xin poborn

CriaMiTh NPMIAZL, AK N0Ka3aHO HA PHCYHKY 21. ObepesHo BUITAMAITC
oGMABA 3anasHi KiHuMkH HEOOXIAHHX ACTCKTOPHHX KOMOHOK (s
sianaucn CO, SO, NO, Ta i1.) 1 BeTasre i y opuiai. BursraiTs Wiok
LITTPHLIA HA33/1 /10 NO3HAYKH 25 mun. [pokagaiire AsKHIT HAC, OKH THCK Y
mpiIazi cTablmsyersed. SKnio uepes 2 XB. KOIIP HAMOBHIOBATA B KOMOHIL
jE IMIHHTHCS, TTOBTOPITH ONEPALLII0 31 LITOKOM NITIPHILA KLTRKA PasiB, HOKH
e cTaHe TOMITHOK 3MiHA KOIBOPY. KOpHCTYIOUHCE rabmmieto (aus.
IHCTPYKIIO 1O TPUAATY ), BUIHATTC BMicT 3a6py/IHIOBata B IOBITPL. SK1110
aHaI3yEThes TOBITPA B MICHI, 1€ nobaM3y HEMAa ABHOTO JUKEpE.a
3aBpy/IHEHAsR, TO BMICT 3a0py/iiosada B noBiTpi Oyae JiyKe HHILKHM, 1
{110 HOPO BIABITH, TPEOa NPOKAUATH Kpi3h CHCTEMY OUIBLITY MACY MOBITPA.

V 1LOMY past 3’eaHaliTe CUCTEMY 3 PYHHHUM HACOCOM afo HIIHM
PYMHHM SH MEXAHISHHM HACOCOM BLOMOI MPOYKTHBHOCT! i IIPOKaUaitTe
gepes npunan BTt 00’ em NOBITPA, pixcyroan yac poboTH Hacoca
§a ZIOTIOMOT O CCKYHAOMIPA.

V Tl HABOAATHCS KinbkocTi rasis y 100 mn nosiTpa. SIKiio kpisk
IpHAa] NPOKAYaHO THIIHA ob'eM
nositpa, Tpeba BUKOPHCTORYBATH
nonpaskoeui koediment. Hanpincal,
KONIP HAMNOBHIOBAYA B KOMOHIL
3MIHIOETBCA TIPH [POTYCKAHHI KpI3k
nprnan 400 ma nositpa. Monpaskosiit
koedinieHT y wpomy pasi Gyne Y abo
0,25 (10 TOrD BMICTY, AKMH BKA32HO B
rabmain),

3a ponosmorown npHaaxy . Kit" Puc. 21, Hpwaad 018 anaiizy
mocia susHasmn sMict Cl, SO, 1a  zasosux sabpyouens ammocgrepu
NO, y TaKux MICIAX, AK aBTOOYCHA (sa IO binsscerus ma
JYIHHKA, NEPEXPECTH BYAHUL 13 P.C.dypéyem, 1997)
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HANPYKCHUM PYXOM, rapax, asToOpeMOoHTHa Maiictepus, TEL] Tomo.
[Topisnsiire BMICT 3a6py/IHIOBAYIB Y BHXJIONHHX ra3ax ABTOMODIIA, AKHH
CTOITh | HOTO JABUIYH MPALIIOE BXOIOCTY, i Y TOTO K ABTOMOGLIA, SKHii
ine. [opiBHANTE CTyNHE 3a0pY/IHEHHS NOBITPA IBUIYHAMH BAHTAXIBKH
il IErKOBHX aBTOMOGLIIB (pi3HmX MAapok ), aBToM0o0UIH 3 BeH3IHHOBHM 1
AMICNLHHM JBHTYHaMH, Yy aBTOMOOIAA 3 HEBUAPEryILOBAHHM i
BLIPETYILOBAHHM JIBHTYHAMH.

[poseniTh ceMinapehke 3aHATIA, HA AKOMY 0Brosopitk oTpHMani
PE3yNbTaTH.

'E Pobora Ne 12

Busznauenns konuentpanii okcuay cyasgypy (IV) y nosirpi 3a
0MOMOTOI0 NOraHHAKY0ro npuaany Pixrepa

Cnonyku cynedypy norpanisiors B armocdepy AK NPHPOIHHM
IWIAXOM, TaK | B PE3ynbTaTi aHTPOHOreHHOT AiANbHOCTI, BOHH
YTBOPIOIOTBCA Y NIPOLEC] PYHHYBaHHSA OPraHIYHHX PEYOBHH 3a IOHOMOTOK
aHaepoOHHX Mikpooprauiamis. [Tepentauactres, o BHALICHS cyishypy
010710 HEM mIsxoM He nepesuurye 30-40 Man. v/pik, mo cknamae 1/3
BCIET BHAINEHOT KUIBKOCTI Cyb(ypy. [Ipu BuBepkeHHI ByiKaHiB B
arMociepy MOpsij 13 BeNHKOIO KiUIBKICTIO cynedypy (IV) oxcuay
NOTPAIIAKOTH rijporen cynbdyp, cymsdar i CACMEHTAPHHI CyIbdyp
(2%). Cynsthyp nanxonurs B arMoc(epy 13 NOBEPXHi OKeaHiB Y BHITIAI
cynbdaris.

Y pesyastaTi aHTponoreHHol AisibHOCT] cynsdyp norpamise s
arMocdepy B OCHOBHOMY Y BHITISM MIOKCHIY (59-69%).

Cepen jwxepen wiei cnonyxu Ha TICPIIOMY MICLI — CHIATOBAHHS BYT1/LIs
(70% arrrponioresax BuKkIR). ¥ MPOLLEC] FOPIHIA CYTh(yp nepeTBopIoeTHCs
B OKCha cysbypy (VI), a yacTHHa jioro samMmactses B 300 Y TBEpAOMY
cranl. [pu sropanni HA(QTONPOYKTIB OKCHTY cyisgypy (VI) yrsopioetses
Habarato menuwe. OCHOBHMM AxcpenoM yropenns SO, nopap 31
CHATIOBANNAM BUKONHOTO NMATHBA € METANYpriiina IPOMHCIOBICTE
(nepepobka cymbianux pyn oMOyMy, Kynpymy i umMHKy), a rakox
HUWPHEMCTBA 3 BUPOOHHITBA CYNL(aTHO! KHCIOTH Ta nepepobkn Hadym.

Cynugypy (1V) oxcia — waiibingm LUKUTHBHI 143 13 PO3NOBCIOKCHIX
3A0pYIHIOBaB nosITps. Bin Buicomkae SAXBOPIOBAHHS IHXATLHUX IUISXIE,
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BeJic 10 BHHHKHEHHS XPOHIMHOTO OpORXITY.

B armocdepi SO, nij i€l KHCHIO OKHCHIOETRCA 10 SO,, ocTanHi
POUMHACTHCA B KPAILIMHKAX BONOTH 3 YIBOPEHHAM cynbxbamh'[ KHCIIOTH.
[le NPHUIBOANTE [0 BHIATAHHA KHCIOTHHX somie, Skuo B armocgep
MICTHTBCS AMOHIAK, TO /1e YTBOPEHHA Cyiibdary aMOHIH0.

31e61IBIION0 TREP;L ACPO3ONbH] HACTHHKH HRIARIOTE coboro cynwparn
i Tymanononiony H SO, BMiCT TakHX YACTHHOK Yy Mictax jocsrae 10
mr/m?. TpaHIsHOIONY CTHMA KOHLIEHTPAIIA MAKCHMAIIbHA PAa3oRa [ S0,
_ 0.5 mr/v’, ceperboziobosa — 0,05 Mr/M’: Ki1ac HebesnekH SO, - 3. i

Meron BH3HAYCHHS GasyeThcs Ha oxmcsenni SO, y npouect Horo
BNORMIOBAHHS 3 TOBITPA POFUMHOM NEPOKCHIY BOAHIO 3 HACTYIIHHM
KiNBKICHHM BH3HAYE€HHAM OCAIY, 110 YTBOPIOETHCH MPH B3aeMoiLl cynbdar-
iona 3 xnopuzom Bapito. Brimus cyikdaris | CyNMB(ATHOT KHCIOTH YOYBalOTh
yAOBMOBAHAAM ix Ha HUTETP ADA, Kt POIMILLLYIOTE TEPE/L TTONTHHAKTHM
NPHETPOCM ¥ MAACTMACOBOMY dimpTpoTprMa. MeTo pEKOMCHAYETHCS
115 BU3HAYeHHS PA30BHX KOHIEHTPaLlit. YyTauBicTh BH3HAYEHHA — 5 MKT
¥ JI0CTIBKYBAHOMY 06 €M1 IpoOH. Jliana3on BIMIPIOBAHMX KOHTICHTPAILIit
—0.08-1.5 mr/s® nipu Bibop1 npob o6 emon 8O 1.

Marepiaan il 0613 HAHBA: YAOBTIOM AR NPHCTPIIL acniparop uis
ginbopy npol; MOrIHHAKYHI TpUIajL PixTepa; m1acTMacoBui
dinsTpoTpHMay 13 GIIETPOM AMA; aHaniTHYHI Bard; bapoMerp;
TEPMOMETP; (POTOKOIOPHMETP; mrinepo (X.4.) 6o eTHACHIIIKOM (X.4.);
XAOPHIHA KHCoTa KoHiL. (¢ = 1,19 X.4.); ciiupT eTHAOBHIL, peKTH(IKAL]
nepokcua soaxio HO, (x1.); Kanii cip9aHOKUCIIH De3BOAHHH KISL’) f
(X.4.); MORTMHAKSMI POIUHH; TIOBITPA HACENEHOTO MYHKTY.

[Tpuzomysauns ROAUHANOZO POIUUNY. 10 ma 30 %-ro HO,
posunnite y 1 180K, 0,3 Yo-it posuun H.0, s6epiraiiTe B TCMHIi CKIAHLL
He Dinkle 1 THAHS. e

Mpuzomyeanns 6apio xropucmozo. 5,85 1 KPHCTANIHHOTO
XI0pHCTOro Hapiio po3suuiTe y 50 Mi BOAH. [MotiM gonmitre 150 M
cTIoBOrO cnMpry Ta 150 Ma rinepony abo eTHACHITIKONO, Benntauny
pH cymii aoBeaiTe 10 2,5-2,8 KOHUCHTPOBAHOK) COIHOIO KHCIIOTOI0
(HCI). Posuus 3amuimiTe Ha 48 roaus | B pasi nossu ocaly Gpuintpyire
yepes iasTp “cuus crpiuka”. Tepmin 3bepiranna 2 MICALL.

Hpuzomyeanisa uxionozo posuui). BGeiBOMHMI ClPYaHOKHCTIHH
kaniii ApibHO PO3ITPITE 1 BUCYUNTh NPH temneparypi 120-150 °C
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npotiarom 2 roj. Hapawxy 0,2720 r posuusite y 100 mn rogw. Llei
po3uHH BUIOBIAaE BMicTy SO, 1000 mxr/m. >
Hpuzomysanis pobowozo cmandapmuozo posuury. Horo roryiors
1 0-kpaTHIM POIBEICHHSIM BUXIIHOTO CTAHIAPTHONO PO3THHY NOTHHAIOMHM
posumHoM. OTpPHMaHHI po3unH Bianosigae smicty 100 mir/vn S0..

Xin podorn

Ina BH3HAYCHASA PA30BOT KOHLCHTPALLT SO, nocnipkysane nosiTps
31 WIBHAKICTEO 4 11/XB MPOTATHITE npoTarom 20 X8. Yepes NOIMHHAIYHIT
npunaj Pixrepa, 1mo MictTs 6 M1 nomHHaI040r0 posumay. [Uis 0uscTKH
HOBITPA BIJl a¢pO30J11B Cy/b(aTIB | Cy/b(aTHOT KHCIOTH, IO 3aBAKAIOTE
BHIHAYCHHIO, MeEpe]l NOTIHHAKNYAM TPHIAIOM POIMICTITE
IUIACTMACOBHI LIBTPOTPHMAt 13 PLisTpom ADA, ipHeaHARIM “yeTHK,
Meranesuit GIAbTPOTPHMAY 3ACTOCOBYBATH HE MOKHA.

¥ naboparopii piBeHb PO3YHHY B NOTMTHHAIOUOMY NPHIAI JOBEIITE
A0 6 M1 IHCTHILOBAHOIO BOAOK. JLis ananizy 5 mn PO3uUMHY npobu
NMEPEHECITh Y NpodIpKY i AogaiTe | M1 po3unny BaCl,. Bmict npoGipku
nodpe sboBraiiTe | Yepes 15 xB. Bu3HauTe ONTHYHY TYCTHHY POIIHHY
B KIOBCT! TOBIIMHOIO 10 MM nipn aosxuri xsum 400 @M BiIHOCHO
HYJILOBOI POOH.

Hac Bin noaaBaHHA OCTAHHEOrO PEAKTHBY [0 BHMIPHBAHHA
OINTHYHOT IYCTHHM /118 BEIX po6 norunes 6yTH onnakosum, ONHOYACHO
NPOBOILTE BHMIPIOBAHHA HYILOBOT IPOOH, LTS HOT0 5 M HOTIHHAOYOTO
pO3UMHY aHam3yiTe ananoriano. ONTHYHA TYCTHHA HYTBOBOI npobu
nosuHna 6y1u He 6ubme 0,01. Kinskicts SO, B npobax 3naiinits 3a
JonoMorok kanibpysanstoro rpadika. AHams 1pod MOMKHA MPOBOIHTH
1 BisyaneHo. Konuenrpauio C (mr/m’) 8 arMocepHoMy MOBITpI
po3paxyiire 3a hopmynoro:

a-m

V,-b

A€ @ = 3aranbimii 00'eM NpoBK B MOMHHAIOYOMY npunam (6 mn);
b — o6’em npobu, B3aTHil ans ananmsy (5 mn);

V, — 06’em nporsraytore HOBITPS, 3IBCACHHIT 10 H.Y., II;

m — Kuiekicts SO, y npobi, suajinena 3a KamopysaasHum rpadikom,
MKT,

=
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IlofynoBa KanidpyBaJLHOTD rpadika

V MipH1 KOZOH Ha 100 v pamiiire 1,2,4,6, 8,12, 16,20 mn pobouoro
craugaprHoro posunsy (100 mxr/va), Po3baste 10 MITKH NOMTHHAKTHM
POITHHOM. Komuenrpauin SO, y 5 M1l CTAHIAPTHOTO POSHHHY B MIPHHUX
xonbax ckmanae immosimo: 5, 10, 20, 30, 40, 60, 80, 100 mxr. Jina
[IATOTY BAHHA HIKAITH crargapTie BiabepiTs y TpoGIpKH 1o 5 MJT KOACHOTO
cTaHmapTy i MPOBCAITE OMEPALIO 33 METOIMKOI0, OMUCAHOIO BHIIC.

'E' Pobora Ne 13

Buanauennsi okenay nirporeny (IV) 8 noBiTPi 32 AONOMOTOI0
normumantore npuiagy Pixrepa

HirporeH yTBOPIOE CYMIII PI3HHX okcums, ane muue NO i NO,
BRAKAIOTECA aTMochepHMu 3abpyHioBataMi. SIK NpaBwiIo, CyMapii
xonuenTpanii NO 1 NO, 8 armocepi noznauarorses Sk NO, .

OKCHAM HITPOreHy BIIrpaioTh OCHOBHY pOib B YTROPCHHI
hoTOXIMITHOTO “cmory”, BIUTHBAIOTE BOHH i Ha pyiHYBalHA D30HOBOTO
11apYy, 4 TAKOAK NPHBOATS /10 YTBOPCHHA KHCIOTHIX Jonus. 3abpyaHeHHs
atmocthepH OKCHAAMH HITPOTCHY B LIOMY [MOPIBHAHO HEBEIHKE. ANIC B
paifoHax i3 PO3BHHEHOK XIMIYHOIO TIPOMHCIOBICTIO € OKATBHI 30
miaemesoro syicty NO 1 NO, B nosiTpi.

Mosookcra mitporeny NO — Gesbapsruii ras, 110 YTBOPIOETLCR B
MANHX KITLKOCTAX Y IWHIIHAPaX ABUTYHIB BHYTPIHIHBOID 3TOPAHHA PH
pzaemonii O, 3 N,. ¥ nonansuiomy BiH OKMCHIOETHCH KMCHEM JI0
npooxucy HiTporeny NO, .

JliokcH HITpOreHy ABIAC cOD0I0 KopH* HeBO-OypHil a3, OTPYIHHHIL, 13
nenpuemunm 3anaxom. [Tpu posunienni NO, y BOAI YTBOPIOETRCH
wiTparia kucnora. Ha giaminy sii cynbarHol, HITPATHA KHETIOTA MORC
JOBTHIT HAC 3aMIATHCA B aTMOC(Ep] B rasonoiOHOMY CTaHl, OCKITLKH
goHa norafo kouaencyersea. [Tapi HITPATHOL KHCAOTH NOTITHHAKNTECH B
armoctepi KpanmHaMu Xxmap abo YacTHHKaMH 4epo3onio.

YrBOpenis OKCH/IE HITPOTCHY B MPOIECAX CHIAIOBAII OB’ S33HO 3
OKHCHEHHAM aTMOC(EPHOID HITPOEHY 1, MCHILIOIO MIPOKD, 3 OKHCHEHHAM
OpraHiuHIX CHIOMYK HITPOreHy, sl MICTHTE B Ta7HB1. 3 NLABHILICHHAM
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TEMIICPATYPH KUTLKICT OKCHIIB HITPOTEHY 3HAYHO 30utsIyeTRCA. OCHOBHIM
okepenom BUKHME NO,, He MOB'SA3aHMX 31 CHAMIOBAHHAM NMANHBA, €
BUPOOHHITBO HITPaTHOT KHCAOTH. OKCHIM HITPOICHY YTBOPIOIOTHCH
HPHPOIL BHACIILIOK EPETBOPEHHS OPTaHiMHONo HiTpOreny.

Fasononibrmit NO, Tokcwunmii (2 knac HEDEINCKN), € TAKOW CHITLHIM
KOpO31itHO-akTHBHUM areHToM. [panutmononycruma KOHIIEHTpaLis
MAKCHMAILHa pasosa ciatae 0,085 mr/s’, cepembonobosa — 0,04 M/,

Meton Busnauenns Bmicry MOKCHITY HITPOIeHY B MOBITPI 3 peaKTHROM
I'picca-Inoceas basyersest na szaemoii MBOOKHCY HITPOFEHY i CYIbthaninoBoi
KHCIIOTH 3 YTBOPEHHAM a30CIONYKH, SKa, Pearyious 3 6-Hadmmmanminom,
fiae asobapsrHK. OcTaumii 3abaprmoe po3uny Big Gnino-poxenoro 10
HEPBOHO-(PIONCTOBOIO KOMLOPY. 34 IHTCHCHBHICTIO 3aDapRICHHS BHIHATAIOTE
smicT NO,. O30H y koHneHTpanii, mo ue TICPEBHILY€E KoHLEeHTpauiio NO, B
3 pasu, He 3aBaKae BH3HAYCHHIO. YyTIHBICTS BHIHAYCHHS — 0,1 Mkr y
JOCTLKYBAHOMY 06 eMi 1pobu. Jllanason JoCimpKysaHix KOHLEHTPALi
crnanace 0,03-0,64 mr/m® npu BinGopi mpo6 MOBITPS 5 1.

Marepiaam i obaannanus: ynosmooqmuii NPHCTPIi; acmipatop s
BLIGOPY Npo6; NONTHHAOYHIT pHCTpii Pixrepa; avaniTuumi paru; Gapomerp;
TEPMOMETD; (POTOKONOPHMETD; KaJtiit HOZMCTHH, X.4.; HaTpiii
A30THCTOKMCIIHA, X. 4., NONIHHAKMHIL PO3HHH; HAaTpIi CIPYAHOKACITHIL, X 4.,
0,06 %-it posaun; 12 %-ii posumn owrosoi KHCJIOTH, X.1.; Cynb(haninosa
KHCIIOTA; O-Hahrunamin 9.1.a.; pobosuuii CTAHNAPTHHIT POIUMH; MOBITPA
HACCIICHOTO ITYHKTY,

Hpucomyeanna nocmmaiowozo pozuny. 20 v K1 posannits y 250 o
BO/IH. OTpuMaHuii po3qHH NoBHHEH Oyri Gesbapsuum i 36epiratucs p
Bami 3 TeMHOrO CKia, Tepmin s6epiranns 2 Tiskwui,

[Ipucomyeanns 0,06 %-z0 postuny nampino cipuanokuciozo. 0,03 r
Na,SO, posumnite y 50 ma soan. Posaus rOTYHTE NEpea ananizom.

Hpuzomyeannsn 12 %-c0 POINUNY oymosol kuciomu. 64 mn
KOHUEHTPOBAHO] OIITOBOT KHCJIOTH NOMICTITE ¥ MipHUit nocys va 500
1 JIOBCIITh 10 MITKH BOJI0I0.

Ipucomysannn PO3uUny cyavghaninosoi kuciomu. Posuaunits S r
cymbhaninoroi kucnoru B 150 aa 12 %0-I0 PO3UHHY OLTOBOT KHCAOTH.
Posunn s6epiraiire y minsmo 3AKPHTIH GaHil 3 TEMHOFO CKia.

{Ipuzomysanun PO3Uuny O-nagpmunaminy. 0,2 r a-HadrTraaminy
POMHHITE y 20 M1 Boam npy HATPIBaHHI HA BOJAHITH Gani 1o YTBOpEHHA
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MNOBHX Kpanems Ha aui konbu. Po3sgHn obepeKHO 3MHIATE B TEMHY
CKIISHKY, 3AIHIAIYH 0Ca y ko761, 1 AOMHHTE 10 PO3UHHY 150 mm 12 %-
0 PO3YHHY OUTOBOI KHCIIOTH.

[puzomysanua peaxmuesy Ipicca-frocean. Tlepen anamsoM
yMimiaiiTe po3unHH G-HadTHRAMIHY i cynsdanHioBoOl KHCIOTH ¥
criiBBUTHOICHH] 1:1.

puzomysanns 6uxionozo cmandapmuozo pozwuny. 2-3 1
A30THOKHCIIONO HATPIKO PO3ITPITE | BUCYILITH ITPH temnepatypi 50-60°C
npotsrom 2 roa. Hasamky NaNO, 0.15 1 PO3UMHITH y MipHIH k016!
enuicTio 100 Ma. 1 M7 oTpuManoro posuanmy ignosigae 1000 mkr NO,.
Posyms, 1 Mo skoro Binosinae 10 mxr NO,, npHroTyHTC POIBEACHHAM
CTAHAAPTHOTO POIYHHY MOITHHAIOUHM DOIHHHOM Y 100 pasis.

ITpuzomysanns poouozo CMaHOAPMHOZO POIYUNY. Pobounii
cTaHAapTHAN po3anH nprroTyiTe 10-KpaTHUM PO3IBEACHHAM POTUHHY,
akuit micTHTe 10 Mkr/mn NO, nornuHaOYHM pO3HHHOM. 1 mn
pobotoro posumiy sianosinac 1 mxr NO, Buxiaumii craniapTiii
posumH 30epiraiite mpoTArom 2 THAHIB ¥ CKJIAHI 3 TEMHOPO CKJIA.
PoGoumii cTaHAapTHHIT PO3UHH FOTYHTE NEPe/l aHATIZOM.

Xin poGoru

Jlns Bu3BaucHHs pasosoi KoHuenTpauii NO, nocnipkysane HOBITPA
ApOTATHITE Yepe3 normuHaluni npuaan Pixrepa, HAnoOBHEHUH 6 MI
NOrIHHAKHOTD PO3YHHY, 31 WEHIKICTIO 0,25 1/xB nporsrom 20 xs. [1in
yac Bixbopy NPoGM yHUKAHTE OCBITICHHSA NOMMMHAIOMOTO NMPHCTPOIO
COHSMHMMH MpOMeRAMH. Tepmin 3bepiranis BLIOpaHIX npob — He
Bunpie 2 1i6.

V' naBoparopii PIECHE POFIHHY B NOTTHHAIOYOMY TIPHCTPOL NOBEMITH J10
MITEH 6 M IHCTHIBOBAHOK BoAoo. JUts ananizy 5 Ml po3uHHY 3 KOWHO!
npobu nepenecits y npobipky 1 aomaiite no 0,5 M peakTHBy Ipicca-
lioceas,

Buict npobipok 106pe cTpaxHits i yepes 20 xB. (BesnocepenHbLO
nepen BUMIpIoBaiHEaM) y npoGipKH HPHIKATE N0 5 Kpane/th 0,06 %-ro
posunny Na,SO, 1 me pa3 CTPAXHITS. OnTHUHY TYCTHHY BUMIPHIATE B
KIOBETAX TOBIMHOIO 10 MM i A0BKHH1 X8I 540 HM BIAHOCHO BOJIH.
Yac pin nogasanua peaktusy [picca-Itocean 10 BUMIPIOBAHHA
OITHAHOT TYCTHIN BEIX npob nosuren Gy onakosrM. KUTLKICTh NO,
y npobax amaiiaiTe 3a xaniGpysansium rpadikom. ORHOUACHO
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NPOBEAITE BHMIPIOBAHHS ONTHYHOI I'YCTHHH HYTBOBOI mpobu.
Po3paxyHOK KOHIEHTpALLi i TOKCHLY HITPOTEHY B HOBITPI NPOBEIITE 34
hopmynoo:
a-m
c=
V,-b

e a— 3aranbHui 00’ eM npobu B nornunalYdoMy mpuiaal (6 mu);
b — 06 em npoGu, B3aTOl s anamisy (5 miu);
V,— 00 €M npoTArHyTOr0 NOBITPS, 3BCACHUI 10 H.Y., II;

»

m— kueKIcTs NO, y npobi, suaii/iena 3a kaniOpy BaabHHM IpadikoM, MKT.
IMobynosa kanibpysansnoro rpadika

Y mipni konbu va 50 ma manuiire 1,2, 4, 6, 8, 12, 16, 20 mn pabodoro
CTaHAapTHOTO po3uyuny (1 mir/mn). Pozbaste g0 MITKH MORTHHAKOTHM
pozunHom. Kontenrpauis NO, y 5 MU cTanjiapTHOro po3uuny B MipHUX
konbax cxknanae pinosiaso: 0,1; 0,2; 0,4; 0,6; 0,8; 1,0: 2.0 Mkr Jlas
NPHTOTYBAHHA [IKATH CTAHAAPTIB BLAOECPITh Y MPOGIPKH M0 5 MIT KOKHOIO
CTAHAAPTY | IPOBEITE ONEPALIT 32 MCTOIHKOK), OMHCAHOK BHITE,

% PoGora Ne 14

Ouninka pisun 3aGpynnenns armocepnoro nogirps
Haauum razom (CO) po3paxyHKoBHM MeTogOM*

CyTTEBOIO CKAa10BOIO 3a6PYAHEHHS TOBITPAHOTO CCPEIOBHILA MICT,
0COOIHBO BETHKHX, € RHXIOMH] T43H ABTOTPAHCIIOPTY, AKI B ACAKHX MICTax
ciutazaiors 60-80% Bia 3aransHux BHKWIIB,

Binomo, mo asrorpancnoprom sukmaaerscs NOBITPAHE
cepenosuuie Gutbiie 200 KOMIOHEHTIB, CepeN AKMX — YanHMil ra3,
BYITICKMCHIT 1a3, OKCHIUK HITPOTEHY i Cyb(ypY, anbaerimmn, IHOMOYM,
KAIMIF | TPYTIa KAHIEPOreHHHX ANKaHiB (Gens(a)mipen ta Gensoantporen).
[pyn ubomy HaiiGinea KiTEKICTE TOKCHIHHX PEHOBHH BHKMIAETLCS
ABTOTPAHCTIOPTOM Y MOBITPA Ha THXOMY XOJli, HA IEPEXPECTSX, 3YIHHKAX
nepes curriothopom. Tak, Ha HeBenUKii wBHAKOCTI BeHINHORMIT JABUTYH
BHKIIae B armoctpepy 0,05% syrneronir i 0,98% OKCHAY Kapbouy (Bia
JAraipHOTO BUKHAY), @ HA THXOMY Xomi — 5,1% 1a 13,8% Binnosiano,
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TTLAPAXOBARO, IO CEPETHBOPITHHH MPODIF KOKHOMO aptomMobu |5 THE. KM,
V cepeHbOMY 3a Heil Jac BIR 3011HIoE atmocdepy Ha 4350 kr KHCHIO |
_abaraaye” it na 3250 kr Byrnekucaoro rasy, 530 kr okcuiy kapbony, 93
KF BYIJICHERHX CIIONYK 1 7 KT OKHCIIB HITPOTEHY.

Ll pofoTa ae MOATHBICTS OHIHHTH 3ABAHTAKEHICTH IUISHKH BYJTHIL
pi3HHMH BHAMH aBTOTPAHCIIOPTY, NOPIBAATH B LLOMY BIIHOLICHHI Pi3HI
gy/mHILl. 3i0pani napaMeTpH HEODXUIHI [UIs PO3PAXYHKY piBHS 3a0py/IHEnHs
NOBITPAHOTO CEPEIOBHINA BIANPALLOBAHHMH rasaMu arTOMOOLIIB 34
KOHTICHTPALIE0 OKCHILY KaphoHy B MI/M.

Xin poborm
[Mepua vacTuna poboTH

Cry/eHTH NOAUIIOTHCA HA TPYTIH 110 3-4 0CO0H (0/IMH Paxye, ApYTHi
JaITHCYE, HIT OIHIOITE 06CTaHOBKY ). CTY/ICHTIB IIONEpe/IHbO HeoDX1IHO
NPOIHCTPYKTYBATH, OTIM PO3MICTHTH HA NEBHUX MUISHKAX PI3HHX BY/IHLL
3 QIHOCTOPOHHIM pyXom. Y BHNAAKY ABOCTOPOHHBOIO PYXY KOKHA IpyTIa
[OBHHKA PO3MICTHTHCH Ha cBoemy Gorl.

Binbip marepiany no JaBAHTAKCHOCT] BYIHIlb @aBTOTPAHCIOPTOM
nposenits a60 0aHOpasoBo, abo Ginbil NOTAHGACHO 13 jamipami 0 8, 131
18 ron. Ta B Hi9HMI yac, I3 JICKUIEKOX 3aMIDIB BHPAXyHTC Cepeje.
[HTEHCHBHICTE PYXY aBTOTPAHCHOPTY BHIHAYTC METOLOM MIAPAXyHKY
aBTOMOBLITIB Pi3HMX THITIE 3 pasit 110 20 XB. y KOKHOMY 13 BKA3AHHX TEPMIHIB.
[TiapaxyHOK HPOBEITH METOIOM NO3HAYCHD.

3aHeciTh Aani a0 Tabnmu 23.

Tabauys 23

Yac Tun asToMobIng KinpKICTh OLH-
HHILL

Tergnil BaHTaKHHIH

CepegHiid BaHTARHAH

Baxkui panTamnil (AH3cIbHHR)
Aprobyc

Jerkosni

Ha kosciiii TOMII cnocTepeAens IPOBEAITh OLIHKY BYITHLL:
> Tun gyauni. Mickii BIHU 3 0HOCTOPOHHBOIO 3A0YI0BOI0 (nabepesk,
CCTAKAIN, BUCOKI HACHITH), AMTIIOBI BY/THLL 3 ZIBOCTOPOHIBOO 3a0y1080I0
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JOpOr#, JOPOrH y BHIMIL, MaricTpaisHi BYIHII Td OPOTH 3
OararonosepxoBoio 3a0y10BOI0 3 IBOX GOKIB, TPAHCHIOPTHI TYHEI T4 1H.
Huxun. Buznavaerbes exnmiMeTpoM abo npubnusHo.

Hsuokicms simpy. BusHauacrbcs aHEMOMETPOM.

Bionocna eonozicms nogimps. BU3HauacTECA NCHXPOMETPOM.
Hasenicms 3axucnoi cmyen 3 depee.

J10panuil MaTeplan 3anMmiTh Ha JOmIi B ayAuTOpHOMY 460
1abopaTopHOMY IPHMIIICHHI (B TOH Xe IeHs). ABTOMOGLI po3ALIiTS Ha
TPH KaTeropii: 3 KapblopaTOPHUM ABHIYHOM, AM3ENBHI, aBTOOYCH
“Ikapye”. Binosywio 10 janux, HaseieHux y Tabmmi, nobymyiire rpadik
1 OLIHITE PYX TPAHCTIOPTY HA OKPEMHX BYTHIIAX.

[cymkoM nepuioi 9acTHHH pOGOTH BBAKAETLCH CyMapHa OllHKa
JABAHTAKCHHA BYTHIIE aBTOTPaHCOpTOM 3TinHO 3 [OCT-17.2.2.03-77:
HH3bKa IHTCHCHBHICTL pyxy — 2,7-3.6 TiC. aBToMOGinis 3a 106y,
cepens — 8-17 tue. 1 Bucoka — 18-27 uc. INposenits nopisusHus
CYMapHOTO 3aBaAHT@XCHHA PI3HHX BYTHIb MICTa B 3AIOKHOCTI B THITY
arTomobiniB, JaiiTe NOACHEHHS BIAMIHHOCTEH,

[ToGynyiite KapTy-cxeMy 3aBaHTaKCHOCTI MICTAa ABTOTPACTIOPTOM.

VV¥YYY

Jdpyra yactuna poboru

[ls wactuna poGoTH nonsraruMe y BH3HAYEHHI 3abpynuenns
ATMOCHEPHOTO NOBITPSA BUANPALLOBAHHMH ra3aMu ABTOTPAHCIIOPTY 34
PE3YITLTATAMA JIAHHX NCPLIOT YACTHHH.

PO3paxyHK# IIPOBEMIITE 32 TAKHM AITOPUTMOM:

#  Cnovarky HaKpecaiTh CetianbHy Tab/mio, B AKii 3a3HauTe BAPIAHT,
THIT BYJIMIL, NO30BKHIA HAXHIT, BIJIHOCHY BOJIOTICTh MOBITPS, THII
NEPEXPECT Ta IHTEHCHBHICTL PyXy asToMoGinis y rox. (N) (aus.
Tabsn. 24).

~  Buxonaun 3 nanux, onepxanux y nepiiii yacTHHI, gusHayme cknad
asmompancnopmy & wacmax odunuyl. Hanpuknan: 0,1 saatamnmx
4BTOMODLIIE 13 MANOH0 BaHTamomaHomuicTio, 0.1 — 3 CepeHBOI0
BanTaxomanomMuictio, 0,05 3 BEJHKOIO BAHTAKOMITHOMHICTIO 3
AHICABHHME aBuryHamu, 0,05 — asrobycis, 0,70 — nerkosux
aBToOMODLIIR.

» Tenep npucrynaiire Besnocepennbo 1o pozpaxyukis Kouyenmpayii
CO sa hopmynoro Beama (1984), smodughixosanoio Hlanoeanosum
(1990):
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TaGauys 24

= = = (=]
= = £3
z E a = Tun 2=
) ¥ 7 = ma -
E Tun synuui = 2 B NepexpecTs =" Z
= = =1 g5 e
£ ol ML R S - HiEH
o gl 5 B 0 s e o R
Jlopora 3 Gara- 0 1 100 | PerynsoBanue 200
TONOBEPXOROID 31 caiThodo-
Jaby 0800 3 pami, 18H-
JBOX CTOPIH qaiHe
TpaHemopTHHA 2 2 90 Perynbopane 250
TYHENDL 31 epiTnodo-
PAMH, KEPO-
BaHe
Michia By/THIS 3 4 3 80 Camopery- 300
OIHOCTOPOHHLOKO TLOBAHE
3abynoBOI0
ByaiHiia 3 o110~ 6 4 70 Heperymona- 350
NOBEPXOBHMH HE 31 3HHXKEH-
GyaiBsnamMu HAM [IBMIKO-
cTi
Tpancnoprha 8 5 60 Heperynsosa- 400
TANEpER HE KiiLleRe
Jopora 3 bara- 0 6 50 Heperynsosa- 450
TOMOBEPXOBOIO e 3 obos'w-
3a0y10B010 3 KOBOI TYITHE-
apox DOKIB KOO
TpancnopTHHii 2 1 80 Peryanonade 350
TYHElIb 31 ceitaodo-
pamu, 3Bu-
yaiHe N
Miceka symms 3 | 4 p T0 Perynsosanc 500
OIHOCTOPOH- 31 cBITHOjO-
HEO 3abyn0- PaMH KepoRa-
BOHY HE
Bymuus 3 oaio- 6 3 60 Camopery- 550
MOBEPXOBHME NILOBAHE
OYAIBIAME
Tpancnoprha 8 4 50 Heperynsopa- 600
ranepes HE 31 IHHHEH-
HAM [IBHIKO-
cTi
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K =05+001-N-K)K -K -K_-K.-K
z1¢ 0,5 — porose 3abpyaneHHs arMoc(epHOTO NOBITPR HETPAHCHOPTHOTD
HOXOKCHHS, MT/M?,
N — cyMapHa IHTEHCHBHICTH PyXy aBTOMOBGIIIB Ha MICEKIi A0po3i,
ARTOMODUIB/TOIHAY,
K, — koeiuient TOKCHIHOCTI aBTOMODUIIE 32 BHKHaMH B aTMochepre
IIOBITPS OKCH/IB KapBony,
K_— koe{iuienT, 1110 BpaXoBye acpantiio MiClieBOCTI,
K~ koeditient, 1o BpaxoBye 3miHu 3a6pyaHe s aTMOChEPHOTO MOBITPS
OKCHIOM KapOoHy B 3a71eXKHOCTI B/l BC/IHMHHN NO3I0RKHBLOTO HAXHITY,
K, — koeiUieHT, 110 BpaxoBye IMiHH KOHLIEHTPALIl OKHCY KapBoHy B
JAIEHKHOCT] BLI HIBHAKOCTI BITPY,
K, = Te 3 y 3a1eKHOCT] BIjI BIIHOCHOI BOMIOTOCTI MOBITPH,
K, — koediuient binsmenns 3abpyanenns armocdeproro NoBITpA
OKCHIIOM KapOoHy Olis mepexpects.
Koedient tokenunocti asromobinis K _ Busnaute sk cepeanii s
IIOTOKY aBTOMODLIIB 33 (hopMynom;

EPK.,

A€ P’ — cknan apTOTPAHCTIOPTY B 4ACTKAX OHHHMIL,

‘r“,u. BH3IHavacThes 3a Tabnnuen 25.

Tabruyn 25

Tun asTomoding Koediment K,
Jlerkmit panTamHMil 23
Cepensii BanTamiui 2.9
Bawkuit pantamuuii( Tusens i) 0.2
ABT0OYC 3.7
Jlerkosui 1,0

Hpuicaad pospaxyuris: TIpuitycriumo, A0CTiDKCHHES NPOBOANTRCH
Ha MAriCTpaibLHIi Byl MicTa 3 Gar ATONOBEPX0BOIO 320y I0BOIO 3 JTBOX
CTOPH, NO3I0BKHIIL yXH SKOT 2%, IIBHIKICTS BITpY 4 M /¢, BIIHOCHA BONOTICTE
nosItps — 70%. Po3paxyHKoBa iHTEHCHBHICTE PyXy ABTOMOOINIE B 000X
Hanpamkax — 500 asTomamn 3a roguny (N), Cknan asroTpancnopry: 50
BAHTAAKHHX aBTOMODUIIB 3 MAIOIO BAHTHKONLIHOMHICTIO; S0 — 3 CEPEHBOK
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BAHTAKOMLIHOMHICTIO; 23 — 3 BEIHKOK BAHTLHO! TZHOMHICTHO, 3 IM3CTBHIM
asuTyHOM; 25 — aBrobycis 1 350 1cTKOBHX apromobiUe. BHsHATmIMO CKan
apToMobinis y gomx oaunuil. 0,1 saHTIKHHX ABTOMODLITIB 3 MAIOKOD
BAHTAKOMTHOMHICTIO, 0,1 —3 CCPEHBOIO BAHTAXKOMHOMHICTIO, U, 05 -
4 RETHKOK BAHTAXOMNIAMOMHICTIO 3 JAH3CABHHMH JIBHTYHAMH, 0,05
aBToByciB i 0,7 — IErKOBUX aBTOMODUTIE.

CrouaTky BH3HANTE KOCIUEHT TOKCHYHOCT] ABTOMOOLIIB:

K =0,1x 2 3+0.1 % 2.940,05 x 0.2+0,05 % 3.7+0,7 x 1=141.
Inauenns woediuienta K kil Bpaxosye aepailito MICLIEBOCTI,
pH3HaqTe 3a Tabmuueio 26.
Tlns MaricTpankHO! By/IHIL 3 GararonoBepxaBoio 3abynosoio K =1
Inavenns koedimienTa K, sKiH BpaxoBye JMiHK 3a0pyIHEHHA Imlmgw
OKCHIOM Kapmmy B 3a7ICAKHOCT 1 Bl BETHIHHH TTOI0BXHLOTO HaxHITY,
pH3HadTe 3a Tabmmueo 27.

Tafnuya 26

|_. T#n MICUCBOCTI 33 CTYICHEM acpail Koediment !\d_]
TpaHcnopTHI TYHENM 2.7
Tpancnoprsi rancpel L5
Marictpanssi SyTUIi T4 IOpOrH 3 HaratonoRepxo- 1o
8010 3a0Y10BOK) 3 ABOX CTOPIH
JCHnl ByaHUi 3 0IHONOBEPXOBUMH OYAIBIAMME, BY- 0.6
THIL T2 AOPOTH ¥ BHIMIIL

| Mickki BynMmi Ta AOpPOrM 3 OAHOCTOPOHHIMH 0.4
Byaikasmy, HabepexHi, ecTaKalH, BHCOKI HACHOM
Mimoxiani TYHem 03

Koeghiyicum sminu Kouyenmpayil oxcudy xkapbony » 3ACKHOCTI
BiJl (BHAKOCT! BITPY K BH3HAYTE 33 TAGIHUCIO 28,

3naueHns medg1u1nna K, 1110 BU3HAYAE IMEHL KOHYEHmPayil ORCHILY
kapBony B 3ANCAHOCT! BIJL RIIHOCHO! BONOTOCTI MOBITPS, HABEJACHO B
rabmumn 29.

Koedbiyienm s6insuenn sabpyouenii NOBITPA OKCHAOM Kapbouy
Gina nepexpects HaseacHo B Tabanw 30

[ligctasre 3uavenns Koe(ilicHTIB, OUIHITL PIBEHE 3A0PYAHCHI
aTMochepHOTO MOBITPA OKCHAOM KapboHy:

K =(0,5+0,01-500-1,4)1-1,06-1,20-1,00=8,96 mr/ .
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Tabnuyn 27 Tabuuyn 28 TaGruys 29
[Mos3no- Koe- [Isua- Koedi- Binnoc- | Koedi-
BAHIH dimieHT KICT BIT- LHEHT Ha BONO- | Hi€HT
HAXHI, K, py. Mlc K.% ricTs K,
0 1,00 | 2,70 100 1,45
2 1,06 2 2,00 90 1.30
4 1,07 3 1,50 80 1135
6 1,18 4 1,20 70 1,00
8 155 5 1,05 60 0.85
6 1,00 50 0,75
Tabauysn 30

Tun nepexpectb

Koediuient K,

PerynsoBade nepexpects:

- 31 cBiTHOhOPaMH IBHUAHHEE
- 31 cBiTnOhopaMK Keposate
- CAMOpEryIboBaHe
Heperyasosane

- 31 SHHMKCHHAM WIBUAKOCTI
- Kinblese

- 3 0008 AIKOBOK 3YIHHKOIO

18
2,1
2.0
L9

2.2
3.0

Tenep nopisusiite konuentpauio CO, pospaxosany Bamm s
BUINOBLIHOI ypboekocuetemu, 3 I/IK CO s armocdepHoro nositps.
[JIK BHkMaiB aBTOTpaHCHOpTY 3a OKCHAOM KapOoHY NOpIBHIOE
5 MT/M". 3poBiTh BHCHOBKH NPO PiBeHb 3a0pyaHeHHS ypboexocHcTeMH
BHKH/1aMH aBTOTpancnopty. [px usomy BpaxyiiTe, 110 3HIKEHHS PIBHA
BHKH/IIB MOMUIHBE 3aBJSKH TAKHM 3aXO0J1aM:

>

YYY

3abopoHa pyxy asromMobinin;

0OMCHKEH s THTEHCHBHOCTI pyxy 110 300 ast/rox;
3dMIHa KapOOpaTOPHHX BAHTKHHX ABTOMOBIIB AH3EIBHIMH:

ycTaHoBKa (hinkTpis.
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Jazaneid CKOAGZIA: NPAKMuHUL KYC

'E PoGora Ne 15

KonTpoab BHKHIIB aBTOTPAHCNOPTOM HalHOro raiy (CO) 1a
aNKaHIB 32 J0NOMOT0I0 FAZ0aHAII3aTOPIB
121 PA-01 TA 123 DA-0]

ApTOMODIIBH] ABHTYHH BHYTPIIIHBOTO 3FOPHAHHA (JAB3)
3aBpyAHIOKTE ATMOChEpY IIKLUTHBIMH PCHOBHIAMH, S BHKHIAIOTECH
3 pianpansoBanumy razamn (BI). Tlpy unomy 95-99% mKLUINBHX
puKHIB npunagac Ha BI, fK1 ABISIOTH cobO aepo30/ib CKAAIHOTO
CKIIAY, AKHI 3ANCKHTE BUIL PEKHMY poGOTH JABUTYHA.

ErneMeHTapHHI CKI1aJ] aBTOMOOUILHOTO TIATHEA — Le KapbOH, MAPOrcH,
y HE3HAUHHX KUIHKOCTAX KHCCHE, HiTporen i cyne(yp. AtMochepre
MOBITPA € OKMCHUKOM NA/IHBA, AKC CKIIAJIAETHCA B OCHOBHOMY 3 HITPOTEILY
(79%) i kucuio (6ins 21%). Tlpn 11eansHoMy JrOpAHHI CyMilli
BYITICBOIHEBONO TATEA 3 OBITPAM B MPOIYKTAX ITOPAHH i TIOBHHHI OyTH
npucytsi aume N, CO,, H ,0. B peanbuux yMOBax BI” MICTATE TAKO®K
POYKTH HEMOBHOIO 3ropanms (OKHCIH kapBoHy, ankaHu, AIbLICT LI,
IBEPI1 YACTHHKH KapOoHY, NIEPOKCH {1 3 € THANHA, BOAEHD | HAUTHIIKOBHH
KHCEHB), IPOYKTH TEPMITHHX PEaKilif B3aEMO/IIl HITPOTEHY 3 KHCHEM
{OKCHIIH HITPOTEHY), a TaKoX HEOpraHiuHl COOMYKH THX HH 1HIIHX
PEUOBHH, SKI IPHCYTH B namei (Cipuanii aHTiAPRIL, CIOTYEH rromoymy ).
Bceroro B BT auaitaeno 6 280 KOMIMOHEHTIB. 3a CBOIMH XIMIHHHMH
BITACTHBOCTAMM, XAPAKTEPOM B3aEMOJIT HA OPTAHI3M JIO/IHHIL PETOBHHM,
fKi € Y BIINPanboBaHUX ra3ax, NoMmioTecs Ha nexinbka rpyn. [pyny
HETOKCHUHMX PCHOBHH CKIAJAI0Th HITPOICH, KHCCHE, BOLAIHA Tapd, &
rakok okcu kapbory (TV). Tpyny TOKCHHHMX PEHOBHH CKIANAIOTH:
monookeus kapbony (CO), oKCHIH HITPOTEHY (NO ), uMcneHHa rpyma
ankauis (C_H, ), Brouatotn napading, onediny, ApPOMaTHHI CHOMYKH
ra . Jlam iayme ansaerian (R-CHO), caxa. [Ipy 3ropaini cipHaHix
BIUTIB NANHEA YTROPIOIOTECS Heopranitui razu — SO, 1 H.5. Ocobnisy
IpyNy CKIAAAKTH KAHUEPOTCHI] FOMIMMKAIIHT APOMATHIHI A/IKAHH
(TAB), y Tomy aHcmi i Haiibisi akTHEHMH — Bens(a)mipen, wio €
|HIMKATOPOM TIPHCYTHOCTI KAHIIEPOTCHIB Y BI. Y Bunafiky 3acTocyBaHHA
CTHALOBAROTO GEH3HIY YTBOPIOIOTHCA TOKCHUHI CHOTYKH IUToMGyMy.

Cinag BT OCHOBHMX THIIB ABHTYHIB — GCH3HHOBOTO JBHIYHA 3
ltll\'pUH.M FANANOBAHHAM 1 JIMACTIA 134 Hl'l'.lp.ﬂHHﬂM BLI CTHCHCHHA — CYTTE RO
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BLApI3tseTsCA. Hacamnepen 3a konueHTpanicio NPOAYKTIE HENOBHOIO
STOpAHHA, @ CaMe: MOHOOKCHIY KapBoHy, ankaHis Ta caxi. OCHOBHUMH
TOKCHYHHMH KoMTIoHeHTamMH BI GenannoBux aeurynis € CO, CH _.NO,
1 CHOMYKH IUTIOMOYMY, IH3CITIB — NO,_ 1 caxa.

Kontentpanis Tokcwunux pesosun y B aminioetses Y BEIHKMX
Meskax. KiNbKICTh TOKCHYHHX BHKMIIB 3a/CKHTE Bin KOHCTPYKIIiT
ABHI'YHA, 0COOIHBO BLI NANTHBHOTO MEXAHI3MY,

JlM3enns MEHII TOKCHYHMI, Hi% GeH3HHOBHI aeurys. Haibiunem nogxo
NPOABISIOTECH MOIUTHBHI AKOCTI AH3EIN B PEKHMI MiCBKOIO pyxy 3
BE/THMKHM BIJICOTKOM MAJHX HABAHTAXKEHE | XOIOCTOIO XOJY.

HopmoeannMu komnonentamu BT aBromMoGimsHux JIBUT'YHIB €
MOHOOKCHL KapOOHY, OKCH/IH HITPOTEHY | ATKAHH SK TAKI, 10 BONOIIKOTE
HAHOLILLIOK TOKCHYHICTHO.

Marepiaan i obnagnanns: razoananizaropu 121 ®A-01 ta 123
DA-01, TaxoMeTp, BUXJIONHI Fa3n ABTOMOGLNIA 3 GEH3HHOBHM JIBHTYHOM,

Cranaapr BCTAHOBICHHS HOPMM IPaHHYHOAONYCTHMOIO BMICTY
OKCHIIY KapboHy | alKkaHIB y BIANPALLOBAHKX ra3ax aBTOMOGINIB Ha
PEAIMAX XONOCTOTO X071y, @ TAKOAK METOM iX BUMIDIOBAHHS.

Bumict okcnny kapGony Ta ankauis Bu3HauaroTH npH poboTi ABKHTyHA
Auts IBOX HACTOT 0OEpTAHHA KOMHYACTOrO Bajly, BCTAHOBACHHX
EMPODHUKOM: MIHIMATEHMIT (IT_ ) Ta nisume s (I1__.) y mianasomni 2000
00/x8. — 0,8 (IT_) 06/xs.

Bmicr COra C H,, moBHHeH ByTH B MCkax 3HaueHs, YCTAHOBIEHHX
IIi,EIIIpHCML‘TBOM-BI{pDGHHh‘OM, ajIc HE BHILE HaBeAeHHX y Tabmuui 31
HAYCHE TPAHHYHOAONYCTHMOTO BMIicTY ([7IB).

[Tpu koHTPOMLHIX Neperipkax aBToMoBiniB JAonyckaerses smict CO
Ha YactoTl obepranus l'[rmn o 3%.

TaGauya 3]
[pannano nonyerumi snavenns smicry CO 1a CH_

Yacrora I'’1B CO I'JIB ankauin ans ABHT'YHIB 3
obepranns 0b’emHa MHCIIOM UHIHAPIB
ks qacTka, % 4 Ginbie 4

_ 1.5 1200 9000

Tyipe_ 2,0 600 1000
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Jlns BM3HAYCHHA BMICTY CO 1 CH_ 3a cranjaprom HEOOX1IHO
33CTOCOBYBATH FA30aHAM3aTOPH De3nepepsHOl i, AKI npanoioTs 3a
MPHHLHIIOM 1H{(pasepBOHOT CTICKTPOCKONI 3 TOXHOKOI0 HE oubme 5%
BEPXHBOI MEKI BUMIDIOBAHb LI KOWHOTO pianalony 1 gacy pobotu
razoasasiizaTopa se 6utsnie 60 ¢,

lllkana TaxoMeTpa i BHMIPIOBAHHA HACTOTH obepranus
KOHYACTONO BANA NOBHIHA MaTH /Ba flianasonu: 0- 1000 x8" ta 0-10000
xg" 3abe3neayroun BHMIPIOBAHHA 3 OXHOKOIO HE Busmie 2,5%.

BunyckHa cHCTEMa apromobing nmoBuHHa OYTH CIPABHOIO
(nepesipAETLCH sopRImEIM ormsaom). Tlepel BUMIPIOBAHHAM JABHIYH
nosHHEH OYTH TIPOrPITHM J10 TEMIIEpaTypH, BKA3aHOl B IHCTPYKIL 3
cKCTUTyaTallii aBToMoO UL,

Xin poborm

VeTaHoBITH BAKLUIL ICPEMAKAYA B HEHTPAITLHE NONOKCHHA, BBIMKHITE
raxomerp. Yerasre npo6o3alipiii 301/l ras0aHAMBATOPS y BHITYCKHY
rpyby asromoGina. TloBricTiO BiAKpMATE MOBITPAHY 3ACHIHKY
xapbioparopa. 3anycTiTh ABHTYH, 36116MITH HacTOTY 0DEpTaHHA
xoninuactoro Bany 3a IT i NONpPAaIoATE B LBOMY pexumi 15 ¢
VeTaHOBITE MIHIMATEHY HacTOTy 0DepTaHHs Bany JABHIYHA i HE paHie
wis uepes 20 ¢ pamipaitte smict CO Ta C H_. Veranomis MABHIICHY
yacToTY DOEPTAHHA BATIA [IBUIYHA i ne panime Hix gepes 30 ¢ BUMIpsHTC
gmict CO 1a C H_ Pesynbrarti BUMIPIOBAHB 3AHCCITH Y WKYPHAT

‘E Podora Ne 16
Buznadenus 3araabuol KLKOCTI KHCIOT Y noeiTpi*

[azu-3abpymmosasi nosirps SO, 1 NO,, cnomyHaioqHeE 13 BOTOT 010,
yTBOPIOIOTE APilHI Kpanenbikn KHCIoT (BianoBiAHO cynbhaTHO! H
HITPATHOT), #K1 Iy’e HEFaTHBHO BILUTHBAIOTE HA POCAMH I, TBAPHHHMI 1
MOACHKHI OPraHi3M, COPHYHHAIOTE NOABY CMOTY, KOPO31l MeTann,
OymiBeNbHUX MATCPIAMB, apXITEKTYPHHX CHOPYIL i maM ATHHKIB.
HasBHicTs EMCAOTHOTO ACPO30MIO B NOBITPI MOXKHA BHABATH 33
AOMOMOTOI0 HECKIAHOTO XIMIMHOIO aHaj 11y,
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‘ 30upanuna Kuca0THOTO Aepo3oiio

Marepiaan it obaagnanus: npunag g 36opy KMCIOTHOrO
acpo3omio (pHe. 17), AKHii CKIAIa€THCA 3 IIHKH 3 10BIOK) HIKKOIO, BETHKOT
npoBipkH 3 GIYHAM KONIHOM i KOpKoM 3 OTBOPOM, AepO30IThHOIO
AEPEXIAHNKA il TpyOKH 3 KambGpoBaHuM OTBOpPOM; OPHCTPIH [s
NPOKa4yBaHHA MOBITPA YCpPe3 NPHIag — PYYHHI Y1 MEXaHIYHHIT HACOC 3
BLIIOMOIO T10/124€10, JI/XB; TCPMOMCTP; GapomeTp; KOHIYHA CKNAHA Ko/ba
Ha 250 Ma 13 npoGkoto; risiKa i Koniba 3 npobKoso; CEKYHIOMIp;
JHCTHIIBOBAHA BOJA.

Xin poborn

36epiTh anapar, sk 306paxeHo Ha prucyHKy 22. Hanosrits ioro
AMCTHALOBAHOIO BO/1010 (Oni3bko 100 M), 3amipsitre i 3armumiTs THCK
MOBITPA i TEMIICPATYPY B MICI] IPOBECHHA aHAI3Y. Buxopuctosyioun
PYSHHIT 9 MexaHivHHil Hacoe, npokavaiite HOBITPA Hepes anapar.
3anumite wac poboti Hacoca. Cnomno-
CHITh HEBEIHKOI KINBKICTIO JHCTH-
NILOBAHOT BOJH BHYTPIIIHIO NOBEPXHIO
MAKH, 1006 3MHTH B IPOBIPKY YacTHHKH
A€PO30JII0, U0 MPHIHILUIH 00 Hel.
[epenuiite BMicT y komiuny xon6y
MICTKICTIO 250 M. CionocHiTs npolipky
23 HEBETHKHMMH NOPLUSMH HICTIIEOBAHO
BOIH 1 BIIHHTE 11 B Ty % konOy. 3akpmiite
K010y KOPKOM i niepeneciTs i 1u1st anamizy
B 1abopatopiro,

Puc. 22. Cxema yemanosku
QA GUINQUENNA KiThKOCME
Kucaom y nogimpi: 1 — gxio
nosimpn; 2 — nifika 3 dogzomn
HiscKo10; 3 — zymosa mpyoxa;
4 — nepexionux do nacocy;

5 - kanibpysansnui omeip;
6 — aeposoavnui nepexiouux;
7~ ducmunvosana soda;

8 — seaura npodipra 3 Giunum

Amnaniz npoou

Marepiaan it obaaamanun:
Owoperka; merancBuii crosk i3
satuckagem, 0,01 M posunn rizpokcuny
HaTPILIO; posumn Genondraiciny.

Xin podorn

CrnonocHite w4ucry BropeTky

roainosm (3a IO, binnecurun,
EC.Oypoyem, 1997)
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JazaibHa eXOIOZIA: NPAKMUNHUTL KYpC

fi Ha CTOAKOBI. BHITYCTiTh 3 HOCHKA OIOpETKH KUIBKA Kpanellb po3HHHy,
1100 NepekOHATHES, 110 TaM HCMAE HOBITPA. Buanaute piaeHb pO3YHHY
riipoKCHaY HATpIK B Groperni. Jloaaitte B kondy 2- 3 kpanm
iHMKaTopHoro posduny (enondranciny. PoaMicTiTe 11 BIOPETKOO
k0161 3 mpobOI0 BOAH JUA THTPYBAHHA. o6 wirkime GadHTH KON
PO3UHIY, LKA TH 111 K00y Gismit namp. THTPYITE BOTY NPOKCHIOM
HATPII0 (KPAILIA 32 KPAnieio), obepeskio 0bepraoyH Kondy HaBKoIO oci.
TTic/1s NaAiHHA KOKHOT Kpari B ko061 HABKOJIO 0T MICILA 3 "HBIACTRCH
poAcBe 3aDapRICHHSA, SKE HICIs NepeMilyBAHHA BOJH 3HHKAE. Heobximo
CIHIfiMATH MOMCHT, KOITH MICII8 TA/IIHHS HCPBOHOI Kparii Bes BOJ@ B Kool
CTAHE POKEBOIO 1 e KOJIIp MiC/ fCpeMityBanHA HE 3HHKHE. 3anHLITh
06" €M POUHRY FLIPOKCHILY HATPLO, WO OyB BUTPACHHIT HA THTPYBAHHA.

[lix yac poGOTH KOMEH 10H KHCIOTH ¥ BO/ H,O" meHTpamsyeTses
jonom nyry OH. BianosijIHO KOXKCH MO KHCAOTH HEHTPANI3YETHCA
monem nyry. OTKe, KinbKICTh MONIB KHMCHoTH B po3uunl Gyne
AOPIBHIOBATH!

0.01 MonbL HATPIK CIPOKCHLY
0B’ EM HATPIIO MAPOKCHAY (M) X— —
1000 il HATPIKY FAPOKCHIY

115 KINEKICTH MOJIE KHC/OTH MICTHIIACH B 00 €M1 TOBITPSL, POKAYAHOTO
yepes Bomy. 06 €M NOBITPS BA3HAYTE, SHAIOTH HOAATY HACOCA H uac Horo
poborn. Posginusuim odumciaeny KiTBKICTH MOMNIB KHCIOTH Ha 00 €M
[OBITPA, BH3HAYTE KiNLKICTE MOJTIB KHCIOTH B 1 J1 OBITPA.

f Pobora Ne 17
Buanadenig KHCJA0THOCTI onagin®

Onam MoAcyTS DY TH KHCITHME | TYHHHMH — B 30H1 BIUTARY 1TITIPHEMCTE,
10 BHALIAIOTE ¥ armocdepy TYTH, @ TAKOK HA BEAHKHX TCPHTOPIAX 13
JACONEHAMM JTYKHHMM [PyHTaMK. Y 3011 BIUIHBY METAITYPrIiHUX JaB0IE
BOHM KHCJIOTH],

Marepiann i 0DJaJIHAHNHA: DOCYAHHH JUIA 3BMpanHs ONaiy,
yIapioBaiEHi YAk, BOIAHI Gani, CKANHI NAanHYKM, NPobIpKH,
MCTHABOBAKA BOJIA, NAKMYCOBHI MANpPelLb.
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Xin poborn

Onazwn 36epith nij yac 1omly abo cHironamy B pisHMx MiCIsX OHIET
MICUCBOCTI B LIMPOKI nocyauiy. 600 mt onazis (y 3-x MOBTOPIOBAHOCTAX)
YIAPTC B YNAPIOBATBHHX HANIKAX HA BOAHIN Hai, NOCTIHO M UIHBAIONH
HOBI opuii putHm. [Ticns ynapiosanss 8 HAIKY 0AaHTe [0 KparuHi
AHCTHALOBAHY Boay i AoDpe posiTPiTe ocam CKISHOK MATHYKORO,
IHBAIOYH BCe B Npobipky. Tpu pask 3MuiiTe YamKy AMCTHABOBAHOIO
B071010. O6’eM pLasim B HPoBipLi MOBHHEH CKIANATH 6 M (xonmeHTpaNis
so1emyerses 8 100 pasis).

Hns Busnauenns pH onanis suxoprcraiite 1 ma PLIMHH 3 MPOBIpKH.
pH en3naute 3a gonomoroio nakMycosoro namipis. 3acToCOBYETRCH
Taka rpajaus onazie: pH = 3-4 — cibro kucni; pH = 4-5 — kuconi: pH=
5-6 — neittpanbii; pH = 6-7 — nefitpansui; pH = 7-8 — ciabo nysxni; pH
= 8-9 — nyni; pH = 9-10 - cunsso myxui.

E' Pobora Ne 18

Busnauenns aeposomo cyandarnoi kucaorn
T4 PO3YMHHHX cyabpaTie y mosirpi

MakcHMaTLHIIT aHTPONOreH MiT “BHECOK” y 3abpy/Henns armocdepu
IBAKCHUMH HACTHHKAMM IPHIIAJAE HA CyiIb(arH Ta cyabdatiy KHCJIOTY.

Metox suanatenns aeposomo CY/IB(ATHOI KHCIOTH Ta POITHHHMX
cynepartis Gasyernes Ha B3aemoii cynbdaris 13 xnopucrum Gapiem.
Kuskiets cynedaris Busnasacrscs 3a IHTCHCHBHICTIO NOMYTHIHHSA
posunHie. BusHauennio samaxkaiors HEPO3YMHHI aepo30i; IX BILIHEB
YCYBAIOTE (BLIBTPYBaAHHSAM.

FAK, | ans cynsgarnoi kucnomu — 0.3 M/, TIK  — 0,1 mr/ae’,

MeTtox pexomenayerses win BusHauenns Pa30BHX KOHLIEHTPALII,
HyTausicts Buinadenns — 4 Mxr B AHAMI30BaHOMY 06’ eMi npoGu.
Hianazon sumiproBanux KonuenTpauii cknanae 0,005-0,100 mr/m® npu
B1A60pI npob noriTps 06’ emom 2w,

Marepianm i ofaagnanus: srosmooumii NpUAAR-acIipaTop s
BLIOOpY 1pod, ginsTporpumay nnacTMacosii ia pinsTpom ADA-XT1-18;
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ckaAnHil PUIETP 13 IOPHCTORO [IACTHHOKY, (POTOKOIOPHUMET], DapoMerp,
TCPMOMETP; PEAKTHBH 1 MaTepianm Ti X, o 1 JUis poboTH Ne 12.

Xin poborn

JlocimayBaHe NOBITPA NPOTATHITH uepe3 (PUILTP AA 31 LIBUJIKICTHO
40 n/xs nporarom 20 XBIITHH. TMicas piabopy (PUILTP NEPEHECITH MHIETOM
y CKIAHKY Ha 25 M1, amouits 0.2 MA CTHIOBOTO COMPTY | NPHANATE 10
M rapsdol Boan. BMICT CRAAHKH NepeMilyiTe CKIAHOK MalHIKoI0
nporarom 10 xeuame. HeposauHiy HacTHHY aepo30NIo BIARLILTPYHTC
wepes CIIAHMA PUIBTP 13 OPHCTOKO IIACTHHKOIO.

Jlnsi BHIHAYCHHS Cynb(aT-10HIB 13 npo6n BLAGepiTH 4 M QLILTPATY.
nomaitre 1 ma posanny BaCl,. Orotwacho [IPHTOTYHTE Hy/IBOBHI PO3HHH,
118 4Oro YHCTHIl GLIETP 0DpoDITH AHATOTIHHO npobL. HYepes 15 xBHiHH,
NONepe/IHE0 CTPYCHYBIIHN, BHIHAYTE OITIHHY TyC THHY PO3IHHY B KIOBCTI
roRmMHO0 10 MM nipi tosxmni xerii 400 HM BITHOCHO THCTHILOBAHOT
goan. Yac Bia JoaBaHis po3iHHy BaCl, o BUMIpIOBaHHs ONTHIHO!
rYCTHHH PO3YHHIB 1A BOIX npob Mae DYy TH OAHAKOBHM.

JHageHHs ONTHIHOI IYCTHHA HYIBOBOFO PO3YHHY TIORHHHO DyTH HE
Ginsire 0,01, Skmo BoHa MEPERULILYE UE 3HAMCHHA, HeoDX1AHO NEPEBIPHTH
YHCTOTY NOCYAY | BUMIPIOBANEHHX KIOBET, AKICTH NPHIOTOBICHHX
posunuiB. KUIBKICTE aepo30iio Cynk@aATHOI KMCIOTH T4 POFUHHHHX
cynsaria y npodi BUIHAYTE 32 J0NOMOTOH0 KambpyBalisHOTO Ipapika
34 PIIHULICHO PE3Y/ILTATIB BHMIPIOBAHE OITTHHHOT TYCTHHH POFUHHIB TPOOH
| HYIHOBOFO PO3YHEY.

Iofytosa kaxiGpysaibuoro rpadixa

Y mipri konbu sa 50 mi HagHiTe 0.5: 1: 2; 3; 4 mn pobovoro
CTAHAAPTHOTO PO3THHY (100 mrr/ma), 0,65 0.8; 1 Ma BUXIAHOTO
cranpapraoro posuuny (1000 mir/ma). Posbasre Ko MITEM
JMCTHABOBAHOK BOJIOKO. Konuentpauis SO 8 4 MI CTAHAAPTHOTO
POFUHHY CKIANAE BIATIOBUIHO 4: 8: 16; 24; 32; 48; 64; B0 MK~

JIng NpATOTYBAHHA 1IKaNH CT AHJIAPTIB BUKOPHCTOBYHTC 10 O/IHOMY
dUIETPY, AKHI TPHCTOCOBARMI 15 pIBOPY NPOD, 1 NPOBEITH BCi onepauti
AriARO 3 XOJoM aHanizy. OAHOYACHO BUMIPAATE ONTHUHY IyCTHHY
1y/1LOBOT POGH.

Po3paxyHOK KOHICHTPaLLIH acpo3omo CyIB{ATHOT KHCIIOTH | POTHHHHMX
cynnaris NPoBEITE 38 (OPMYNON0:
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a-m

G
v, b

A€ @ — 3aranbHUA 00’ eM npobu (10 Ma);

b — 00’ em npobu B3ATHILIA aHamizy (4 ma);

m —KubKICTh SO,* B 1pobi, 3xaiizicHa na kaniGpyBansHOMY rpachiky, MKr:
V,— 06’em nipoTarsyTOro noitps, 3seaenmii 10 HOPMATEHHX YMOR, J1.

f PoGora Ne 19
Binbip npod nositpst 3a nonomoroso eqekTpoacnipatopa €A — 1A

Enexrpoacnipatop €A — 1A (puc. 23) OpU3HAYEHHI Jns
acnipariitnoro Biibopy pazosux 1pod muTy Ta ra3onoAiGHIX 3acMideHb
ATMOC(HEPHOTO MOBITPS 3 METOIO HACTYITHOIO XIMIYHOTO aHamsy.

Kinskicnuii amanis a MOC(EPHHX 3aCMIYCHb NPOBOMATS MHCAA X
KOHICHTPYBAHHA, AKC JNOCATACTHCS NPOTATYBAHHAM HOBITPS 4epes
MOFIHHAIOY] PHIA/HN 33 ZOMOMOTOI0 €/ICKTpoacniparopa.

Brosmosanns iy sukonyerses a (hLBTPYIOHI Matepiamu, 3aKpinieH:
B CleTIanbumx natponax. O6"em noBiTps, HeoGXiumil s aHamzYy, — 1e
n00yTOK Hacy BIABOPY Ha WIBHAKICTS acmipaiuii, ika BU3HAYAETHCA 34
NOKa3HUKaMH (JOTOMETPIB, BMOHTOBAHHX B ClIEKTpOAcpaTop.

Xin poborn

3ennaiite rymopumm TpyGkamu (rasrporpumaa (1) 31 ckasmum
nepexiannukoM (4). 3akpinirs huETpOTpHMAY 13 dinkTpom Ha TPHHO3I
3a I0MOMOTor0 KpinubEix ckob (2,3), 3’ eanairre EINCKTPOACIipaTop 3
DIOKOM aKYMYJIATODIB.

HoBepuits possanTakysansmuii knanan (8) B kpaithe niBe NONOKCHIS.
B usomy nonosxenni knanan BUIKPHTHIH 1 MOKE NPOTTYCKaTH HOBITPSA, HE
AOMYCKAIOYH HAJUTHITKOBOTO POIPiKeHns, IMCHIIYIOUH MM
HABANTAKCHHA Ha eNekTposury. [pu BE/THKOMY OTOPI NOBITPOHATYBHIX
TPaKTiB Ki1anan TCPERPHBAECTLCA, 3abeaneqyionn Heobxiany wBHaKiCTs
NPOXOBKEHHS MOBITPA,

YBIMKHITE nepemukany (7) encxrponposony CIeKTpoacniparopa,
HPOBCAITE MONCPEAHIO YOTAHOBKY HeoOXiaHOL BHTPATH MOBITPs B
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3azaisra exonezin: ApaKmHu Kype

{¥] iz

Puc. 23. Enexmpoacnipamop €A — 1A

KITananax 3a gonomoroo ertiis ( 10) poramerpis. Butpary BCTaHOBITS
3a BEpXHIM 3pizoM momaaska. [1o 3aKiHYEHH! YCTAHOBKH BUMKHITL
CHEKTPONPHBIA ENeKTpoacniparopa HCPtMHKﬂHCh!l?} I]Pth“aHTL

ryMoBMMH TpyOKamu (5) nepexiisuk (4) 70 BHUXIAHHX WITYIEPiB
porameTpiB. YBiMEHiTE nuepemukayem (7) e€NCKTPONPHELL
cACKTpoacnipaTopa.

[1poBEIITE PErYMOBAHHS BUTPATH [IOBITPA 110 KAHATAX. [To 3aKiH4eH !
Bi160pY BHMKHITH EICKTPONPHELL

06" em npobu BH3HAYTE K BUIHOMIEHHS HIBHIKOCT] ac mipauii (J/xB.)
10 wacy Biabopy npobu (xe.). 3scaenns 06" emy NPOGH 10 HOPMATLHHX
YMOB NPOBEAITH 3a pissanEaM Mengeneena-Knaknepona:

V-293-F,
(273+¢t ). F,

H
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‘ ne ) = 00’€M razy npH HOPMaJIBHHX YMOBAXx, IT;
F — ob’em rasy, BH3HAYEHHH 3a PE3YIbTATAMH BUMIPIOBAHE, JT;
P — bapomerpuunuii tick, klla (MM pr. cr);
{ — Temnepatypa npoOH B yMoBax Bifnbopy, °C;
P — 1013 klla (760 mm pr. cT.).

V xom Binbopy cmiakyiite 3a THM, o0 WBHAKICTE acnipanil
NATPHMYBaNachk Ha 3aJaHOMY PIBHI 3 MAKCHMATBHO MOXKIHBOIO
TOYHICTIO. 3aNHIEHICT MOBITPSA 3a IONOMOT0§0 (PLIBTPIB OLIHITE 3TiAHO
3 pobotoro Ne2(. Binbip pasorux npo6 noBiTPs [Ailsi BU3HAYCHHS BMICTY
ras’0BHX JIOMIMIOK MPOBEAITH 3T1AHO 3 MeToukamu , KepiBHuirrea 3a
KOHTPOJIEM 3aCMIYEHHS aTtMociepH’.

f Pobdora Ne 20

Buinauenns 3anHIeHHA MOBITPS IPaBiMETPHYHHM METO0M
3a Jonomoro GiasTpis i3 Tkannan OII

[Min € acposonem. Aeposoni ABAsOTE COBOIO YACTHHKH PEUOBHHH
(TBep1i abo piaki) y 3BaxeHOMY Crani. Bonu [IOLLHPEH] B IPH3EMHOMY
mapi, tponocdepi ta crparocdepl. Yac ix KATTS pisHOMAHITHHI: Bil
ACKIIBKOX FOIHH /10 Dararsox pokis, ¥ Tponocdepl po3pisHaoTh TpH
THITH POINOALTY HaCTHHOK: (DOHOBHIT, OKEAHIHHIT TA KOHTHHEHTATLHHII,
Hactuukn norpanimore B arMocdiepy 3emai B roroBoMy BUrIsL, ane
3HaYHA YaCTHHA YTBOPIOETLCA B PEIYILTATI XIMIUHMX pEaxiiii Miwu
Fas’onoOHHMH, PUIKHMH | TBEPIAHMH PEYOBHHAMH, BKTIOYA0YH napu
BOJIH.

Bemka kiibKiCThL acpoO30siB YTBOPIOETHCA B PE3yIbTaTi HPHPOIHIX
MPOLECIB, Al YHMalla 1X 4aCTHHA Mac aHTPOIIOTEHHE MOXO/KeHHs. 3a
HAHMCHIIMMH OMIHKAMH, KUTLKICTh YACTHHOK, SIK] LOPIMHO HOTPAIIIOTH
Y NOBITPAHmii Baceitn 3emul B pe3yIBTATI JSIRHOCTI TOINAN, — BANZEKO
OJIHOTO MUILAPITY TOHH 33 PIK. XIMIYHHIT CKIa] 1aCTHHOK PISHOMAHITHI.
Lle miokena cnniniio — mcok, ToKCHYHI METAIH, TECTHLIH/IN, AJIKaHH T4 1H,
MakcumasiLHnif anTponorenimii Bk npHIasae Ha cynedari, Aeposom
B CTPATOChEp! MEHIL PISHOMAHITHI, HiX y Tponocdepi. OCHOBHIM TBEPHM
KOMIIOHEHTOM cTpatocdiepn € cyns(ar aMoHIK.
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3azansna exonozin; npakmuNHUL Kype

OcHOBHE JDKEPEI0 aHTPOTIOTEHHHX aCPO30MI1B — MPOLEC TOPIHHS.
EnepreTika | TPAHCIOpT Aa10Th 2/3 3arabHOT KITHKOCT] AHTPONOreHHHX
aepozoms. Cepen IHUIAX JDKEpen acpo3oniB — MeTanyprifisi
NiANPHEMCTBA, BUPOOHMUTEO OYAIBETBHAX MATEPIaliB, XIMIHHI
BHPOGHHIITEA.

Aepososii 3AaTHI 3MinoBatTi KriMar 3emii. OCiaiouy B ankBeonax
qeredn, BOHH BHKAHKAIOTH BAaXKl 3aXBOPIOBaHHA y JHOLCH
NHCBMOKOHI03M. YacTHHKN ACPO30/iB MOXKYTh HECTH Ha codi
PATIOAKTHBHICTE, BIPYCH, MIKPOOH, IPHOKH, BHEIHKATH CMOFH 1 KHECJI JIONL,
robTo GYTH 3arpo30l0 HE JIHIIC XKHMBHM ICTOTAaM, ane H MallMHaM,
MEXaHI3MaM, IPHCTPOAM, YHCTHM MaTepiaiam. Kpim 10ro, mii BHHOCHTS
3 BHKMZIAMH LIHHI MATCPIATH | MOYKE CTATH ITPHHUHHOK) PYHHIBHIX BAOYXIB,

18 KUIBKICHOT XapaKTepHCTHKH JAIHIEHOCT] NOBI TP Ha CHOTI'OJIHI
BHKOPUCTOBYETHCH NEPCBAKHO BATOBUI METOA (rpaBimeTpin). Kpim
1010, ICHYE METOJ MAPaxyHKIB. Barosi NoKasHUKM BHIHATAIOTE MACy
miny B oauHuLi 06’ emy nosiTpa. Lle npaMi METOIH BHMIDIOBAHIA
sanMAcHOCTI. ICHYE Tako& rpyna mobIdHHX METOMIB BHMIPIOBAHI
sammenocti. [1i1 nOBIMHAMH PO3YMIIOTE METOIH BUMIDIOBAHHA AK 13
RM/IIICHHAM THITY 3 [OBITPA, TaK 1 6€3 BHALIEHH, 110 IPYHTYIOTLCH Ha
BU/ILISHHL ITOT0 MACH NITAXOM BUKOPHCTAHHA PI3HOMAHITHHX QI3HTHHX
ABHII (IHTEHCHBHOCTI B;mpun.tim{:-ﬂaﬂﬂx. ENeKTPHHHOIO MO, ONTHYHOT
rycTuan i T.4.). HailGinkm nommpeHnii rpaBiMeTpHIHIi MCTON
BHIHAYCHHS BArOBOI KOHLEHTpauii nuny. Yepes anamTuunui (insTp
NPOCMOKTYIO T NeBH#ii 06’ eM 3anunenoro nositps. Macy BChOro niuty
He3 posmoainy Ha (pakiil po3PaxoBYIOTH 3a 3DUILUICHHAM MACH
dinsTpa. Kpanmamu € dinstps 3 Tkannan GIT1. MeToa 3aCTOCOBYEThCH
IS BUIHAYEHHS PA30OBMX 1 CEPEAHEOA0BOBHX KOHUEHTPALIH MUY B
[OBITP! HACENEHHX IMYHKTIB 1 CAHITAPHO-3AXHCHHX 30H Y manazon 0,04-
10 mr/s’

Marepiann i obaagmamps: YIOBIOBAJLHHA npunain
(hineTporpumay; dinsTp i3 TRarman OITIT; acrparop s B1IA60PY 1npob;
CEANHEA-HACAAKA Ha (QIABTPOTPUMAY, METANCBHH, po3dipH#uii,
KOHYCOMOAIGHMA 1A% PerynioBaHHA NPONYCKAYOT0 NOBITPS 3
POIPAXYHKOM LIBMAKOCT] BITPY ), AHAMTHYHI TCPE3H; CKCHKATOP; MHLECT
13 IUIACTMACOBMMH HAKOHEHHUKAMN, YALIKH CKasHi mamerpom 10 cm;
HapoMETp; NCHXPOMETD; aHEMOMETD.
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Xia poborn

Dinwrp 13 Tkanunn OIIIT BuTprMaiite npotsrom 40-60 xB. y parosiii
KIMHaTI, 3BAKTE, MOMICTITE Y MAKET 1 JOCTABTE HA MICIe Biﬂﬁ[}p}-’, e
MOMICTITH HOTO y dinkrporpumay, skuil 1obpe 3akpyTith. [lepen
B1I00poM 1pob nepesipTe repMeTHIHicTs QUIBTPOTPUMAYa, VI HOro
HOro BXIZHWH OTBIP 3aKpHHTE KOPKOM | YBIMKHITE NpHIaf: npu
FEPMETHYHOMY 3 €/IHAHHI PO3XOIOMIp [OBITPA MOKA3YE HYIIb.

Biadip npo6 nposenits 3i weuakictio 250-400 n/xs., Tak mob
HaBaxka MUy Ha GsTpl 6yna ne Menmowo 4 mr. Binbip nposoaste He
Oibuie 30 xpunun. [licns nporarysanus noBiTps thiIeTp niHLETOM
BHBUILHITE 13 TPHMAYa, CKIAMITh Y4ETBEPO 3alHICHOK MOBEPXHEI
BCEPC/MHY 1 MOMICTITH Y TOH caMuil akeT, 3 sKoro Bid 6ys y3aTHii. V
nabopatopil GinkTp BHTpUMaiiTe nporsrom 40-60 xg. IpH KIMHATHIM
TCMIIEPATyp1 i JOBEAITH 0 NOCTIHHOT Bard. Ko BiA6ip npoBoHBcs
NpH BIAHOCHIN Bonorocti, Bansekiil go 100%, To tineTp HoMicTITE ¥
CKIAHIN 4auiil B CKCHKATOP 13 MUIABICHUM XJIOPHCTHM KATbiieMm Ha 30-
50 xB., a HOTIM yrke BHTpUMAIiTE TPH KiMHATHI Temneparypi 40-50 xs.

Konnenrpauito numy C mr/sm? o6amcnits 2a thopmynoso;

M

C=—
Lu

M — maca nuny na Qinsrpi, nopisEIOE pi3HHII Mac 3abpyaHeHoro 1

YHCTOro (PUILTPIR, MT;

V —06eM acnipi30BaHOIO NOBITPS, 3BEICHHIT 10 HOPMAITEHHX YMOB, M’.

[lin wopMankHHME ymMOBaMH PO3YMiOTH Temnepatypy 0 °C 1
armocdepunii Tuekom 1013 rlTa (760 mm pT. CL.):
V.-273-P

i I3 =1
0

(273+1)-1013°
V —o06'em ACHIPH3OBAHOTO NOBITPA 1PH TeMIeparypi tii armocepromy
riexy P orlla, m?
273 — koedinent posumperns rasis;
1013 — nopmansunii Tiek, rlla.
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ﬁ Podora Ne 21

Busnauenss aepo3oabroi 3adpy1HeHocTi NOBITPA TREPINME
YacTHHKAMM, OPraHivHHMHE T4 HEOPraHivHHMH CHOTYKaMH

3Gupanns meepoUx HACMUNOK, Wo sunadarmy iz noaimpa

30upaHHs TBEPAMX HaCTHHOK, 3aBHCIHX
y noBiTpl, MoXe OyTH OprasiloBaHe HpH I
BHKOPHCTAHH] MPOCTOrO NpPHIALY (puc.24).
Hum moke OyTH Benmka cknsna Oanka 3
LWHPOKHM (HE MEHII 10 em) ropiaom,
VEpIILIeHa Ha JlepeB’ Al NiICTaBL if 3aKpHTa
3BepXy CITKOW 3 HepxkasioHoi cTam abo
[71ACTMACH 3 OTBOpPaMH fiameTpoM B 1,5 MM
a4 3anobiragEs noTpamisHHi B GaHKy
NHCTKIB, KOMax TOLL0.

Martepiaan H oDIaHAHHA: JHCTHIBO-
paHa BOMAA, XJOPHCTHH amoHld (18 3ano-
HiraHHA POCTY ¥ BOJI BOJOPOCTEH A0JAETHCA
8 KinsKocTl 1,5 9HM 33 Macolo BiJl KLIbKOCT]
BoaH B Danul), I30NPOMNOBHHA COUpT (1Lis
sanoBiranHs 3amep3aniio o 100 M, skino depeaana nidcmaska
AOCIKEHHA MTPOBOAATLCS B XOAOQHY MOPY (za F-0. BinnacokiiM,
poKY). P.C.Dypoyem, 1997)

Puc, 24. Yemanoska ona
FOUpaiiA RACTUNOK i3
noaimpa: | —opomana

cimka; 2 — opim; 3

ducmuavosana sooa; 4

Xia poborn

Hamwiire B 6anky 1 21 pucTiaboBanoi BOAM i goztaiire 2,0 M pO3uHRY
aMoHiI0 XIopuay, yreopenoro posaunennsm 0,1 r aMOHI0 XIOpHIY B
100 M1 aucTiIBOBaHoi Bon. KilbKiCTh A0JAHOTO XIOPHCTOTO AMOHII0
JalHITiTE | Bpaxyiire npu 06pobIi Jannx aHanisy. KO AOCHUKEHHS
MPOBOJMTLCH B XOJO/HY TIOPY POKY, pogaiite 100 Ma 1300poMUIOBOTO
crmpry. [losnaure piseHb pinHAM B Ganli 32 AONOMOTOI0 OMIBIA-
cknorpada i saxpuitte Ganky kpumkow. Bubepits micue s 36opy
aeposonis 3 arMocepn. Baxano, mod ue Gyin pisHi paionu: nobamsy
NPOMHCIOBOTO MIANPUEMCTEA, B HHTIOBOMY MAacHBI, nobauay
IPAHCTIOPTHIX APTEPIi, Y MICLI BIINOYHHKY MIOACH (ITAPK, MISK TOLLO).
Miciie J0CAUTKCHHA Mae GyTH BIAKPHTHM, 3HAXOMMTHCA HA NMCBHIA
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BIICTAHI Bifl BHCOKMX OYIMHKIB Ta iHMX 06 €KTIB, [0 MOXKYTE BILIHBATH
HA BUNATAHHA OCAMIB (CTBOPIOBATH 3ABHXPCHHA MOBITPA, TIPOTATH TOLIO).
banka mae OYyTH HEOCTYNIHOKO V1S CTOPOHHIX MIOACH | BCTAHOBICHOK
Ha BHCOTI He MeHIUC 2 M, MO0 YHHKHYTH 3a0py/IHEHHA MOBEPXHCBHM
nunom. [Mepen yeranopienHaM 13 GaHKH 3HIMITE KPHIDKY | 3aKpHIATE
OTBIp CITKOIO.

banka nopuHHa 3HaX0auTHCH Y Micui 360py aepo3omo npotaros 30
0. PerynsapHo neperipaiTe CTaH BMICTY, 1 AKLIO PIBCHE BOIH 3HHIUTHCA
3d paxyHOK BHNAPOBYBAHHA, JOJHHTE IHCTHILOBAHOIO BOIOID IO
3polnenol panime no3Hayky. HanpukiHIi eKcrno3Muii CroMocHITE CiTKy
JAHCTHITLOBAHOIO BOIOMK), 06 SMHUTH 3 Hel B Danky . [ToTiM 3HIMITE
CITKY H 3akpuiTe Danky xpunrkoio. Tlepenecits Ganky B naboparopiio
JUIS NOAANBLIOTO AHATIZY.

Busnauenns xirexocmi meepoux wacmunox,
H{O GURAIN 3 NOSIMpA

Marepiaan it obaagnansn: MeH3ypka MicTKICTIO 250 Mr; XIMITHEIT
crakad — 2 J1; FyMOBHIT HOPIIHK; Cyuinnbha mada; aHamTHYHI Tepesn;
CKCHKATOP; AMCTHILOBAHA BOJA.

Xia poSorn

Tepenmitte piauny 3 6ankH y ABONITPOBY BEIHKY XiMIUHY CKIAHKY.
BHKOPHCTOBYIOMH ryMOBHIT HOPIIMK | HCREAMKY KiNBKICTH rapauoi
JWMCTHILOBAHOT BOJIM, OYHCTITH BHYTPILIHI CTIHKH i IHO GaHKH BLT 0Cany,
IO NpuITHI 10 HUX. Bawitre ueii ocan y cknsnky, Ky 6yna nepesecena
pumHHa 3 Ganky. Burpumaiite B cymmibaii madi npu remneparypi 105 °C
HPOTATOM | TOJ. MONepeanbo BUMHTY MeH3YpKY Ha 250 mn. [aiire i
OCTMTHYTH B CKCHKATOPI §i 3BaKTC Ha AHAMITHYHUX TEPE3ax i3 TOUHICTIO
0,1 mr. [epenecith HEeBC/IMKHME OPIISMH PLIMHY 3 OCAZOM 13 XIMIYHOT
CK/IAHKH B MCH3YPKY, BHIAPOBYIOYH BOAY MIiCHA KOXKHOI mOpII.
Bumaposysarm sozty Tpe6a B cyinumsniil tadi a6o na CNEKTPHYHI IHTI,
HE JIOBOASYH BOJY /10 KHIIIHHA, OCKUILKH 3 OpH3KaMK Boau Moxe GyTi
BIPaYcHa YaCTHHA OCALY, 3 ACAKI HOTro KOMITOHSHTH MOKYTh POIKIACTHCS
i Bimapysatucs. BucynniTh ocTatodno ocajl y MEH3ypIi B CYUIHITLHIT
wac mpr Temrieparypi 105 °C npotarom 1 roz. [aiire MEH3YPIIL 3 0CAIOM
OCTUIHYTH B CKCHKATOPI i 3BaxTe 11 3 TounicTio a0 0,1 mr
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Fazarsha exono2in: npaKxmuuNiii Kype

Pospaxynxu npogedims 3a MAKuM alcopummom.

1. BuaHauyTe Macy Ocaay B MCH3YpUI, BUIMIYAKOYH Macy NOPOHKHBOT
MEH3YPKH 3 OCAIOM.

. Slximo y BOAY HOABATH XNOPHCTHI aMOHIH, BIAHIMITE HOTO MACY BLA
macu ocany. Orpumana idhpa Oyie Macow ocaxy, 10 HaKONHIHBCAH

g Hanui npotarom 30 nib.

. OBumcaiTe mnomy (y KBAIPaTHHX CaHTHMETPax) ropna Dankn S
(BHMipaiiTe BRYTPIOHIA JameTp d 3 TOMHICTIO A0 | MM | 3HARILITH
nnonty S= 0,785 a°).

4. Buamaure KimbKICTH ocaly B minirpamax ma 1 cm® 3a 30 aib.
[MepepaxyiiTe ii B rpamMax Ha KBAJIPaTHHH METp a0 B TOHHH Ha
KBAIPATHHH KIIOMETP.

5. MNopisuaiire oTpuMan! uHdPH KUTBKOCTI TBEPAMX HACTHHOK 13 PISHIX
Micith 1 3pO0ITE BUINOBIAHI BACHOBKH.

Tl

Led

Buznauenun KiisKocmi meepoux Sacmunox
& odunuyi o0 'emy nogimps

MeToa IPYHTYEThCS Ha TOMY, LIO NEBHHHE 00'¢M MOBITPA
[POMYCKAETHCA KPidb (LNbTp, SKHIH YIOBIIOE HACTHHKH acpo3o/io. b 4
noaabiiomMy GUIET i3 316paHHM MaTepiaioM anam3yereca. s Takux
AHANI31B BHKOPHCTOBYIOTh TIOBITPAHL HACOCH PI3HHX THILB (Y TOMY 4HCI
Dy THITH ILITPHILE, TAKL, 1O NPALIOIOTH BiJL DaTapei 200 ABTOMODUIEHHX
AKYMYIHTOPIB TOHIO), PLILTPH 1 T. J1.

JlocHipkeHHS NPOBOABTE B Pi3HHX MICLEBOCTAX, OCODAMBO TaM, e
OUIKYETHCA 3a0pyAHCHHA MOBITPA. basxano POBECTH AHAMI3 B OLHOMY
H TOMY 3K MicIl B OIHH | TOH e 4ac ,ElCIGI-'I KUTBK& deB. mo Jaio 0
IMOry nopiBusTy pesymbratd. Tl Hac 3b0py MaTepiany BpaxoByiTe
HANPAM | BHIKICTS BITPY T IHII NOTO/IH] YMOBH, AKI MOXYTh BILTHBATH
Ha pe3yiibTaTH.

Marepiaau il 06IaANAHAA: HACOC YW THIIHI NPHCTPIA s
NPOKAYYBAHHS NOBITPs (HANPHKIAL, MANOCOC); NANePOBHI QLILTP 13
poiMipamu nop He Bineme 0,8 mxm (Hanpuknan, QuisTp THILy A
Minmmnop); TpuMad GinkTpa; acpo3oibHMi nepexiiHHK; Tpydka 3
KamBpoBaHMM OTBOPOM; AHATITHHHI TEPE3M, CEKYHAOMIP; MHIET; 4aiika
[Merp
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b6

Puc. 25. Cxema npunady
ons Jﬁﬂpﬂﬂ'ﬂﬂ aepoionne 3
nosimpa: 1 — sidkpumui
CKARANUE Sl NAACMUKOSU
wuerindp; 2 — mLnnoposui
thinemp; 3 — aepozensnui
nepexidnux; 4 — kariopo-
sanui omeip; 5 — zymosa
mpyoKka 018 1" cOHaGHHA 3
HACOCOM

Xin poborn

3paxcre GiueTp 13 TounicTio go 0,1 mr i
BKIAiTH Yy Tpumad. 30epiTe anapart, Ak
nmokKa3laHo Ha pucyHKY 25. 3'eaHaiTe
AepO30JBHUH MEPeXIHHK Yepes kambpo-
BAHMII OTRIP 13 HACOCOM BIZIOMOI MPOIYK-
THBHOCTI (MTpax Ha xsumnny ). [pokasaire
MOBITPA Kpi3k (INBTp, KOPHCTYKYHCH
ganumu tabnuui 32, e HaABEIEHO
MIHIMAIbHI HEODX1JIHI 00’ eMH NOBITPA (Ha
npakTHIL 1l 00 eMi MOJYTE By TH BUThIIHMH
— 3alEKHO BIA CTYNECHA 3aOpyAHEHOCTI
MOBITPA TREPAHMH HacTHHKamH). Obepex-
HO BHITMITE (ITETD 13 TPHMada MIHIETOM.
3paskTe HOoro 3 TounicTio Ao 0.1 M

OGuucniTe Macy ocaay Ha (ineTpi
LIIAXOM BIHIMAHHS BLL Mack QuisTpa 3
ocanoM earu aucroro dinetpa. fepepaxyiire
L[FO BEIHYHHY Ha MUTirpaMu 8 | J1oBiTps aGo
B 1 M. [ToxmamiTe QIIETP 3 0CALOM Y YalIKY
[TeTp1, 3akpuiiTe 11 KPHITKOIO 1 36epeiiTs Lt
TIOAATLITHX AaHATIZIB.

Busnauenns opzanivnux i neopzanivnux cKiadosux aepoiont
Cepe 3i6paHoro aepo30/mi0 MOKYTH Oy TH YaCTHHKH SIK OPTraHIgHOTO
(cama, ryma 3 asTOMODUTEHHX HIHH, THPCA, MHIIOK POCIHH TOHIO), TaK i
HEOPraHiuHOTO (MIHAKH, COM, KPYHHKH METANY, IEMCHTY Ta 1H.).

Tabmuys 32

Minimanbni Heodxigui o6’emn nosiTps

Micue 36upanus Mopaua Yac pobotu
MOBITPA Hacoca, 1/X8 HACOCA, XB

Kimuata 10 28
Ceno, nepeamicr,
napg 10 14
Miceka Bynuis 1 28
3ason 1 14
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noxopkeHus. BuigauHBIIH KINBKICTL THX TA IHIIHX Y PI3HHX MICIUIX
30upaHHs, MOXKHA ApOOHTH MPHITYIICHHS OO0 JPKEPEna 1abpyaHeHHS
nopitps. Hanpuknan, modmusy Gy1iBennLHHX MAlilaHuMKIE B acpo3on
OyayTs NCpeBaMaTH HEOpraHiuKi YACTHHKH, A NobAH3Yy TEIL umn
KOTENBHIX — CAXKA.

Marepiaan ii obaagnanns: Guibp i3 3i0paHuM aepozonem, HIO
3Gepirascs B gawmi [lerpr; dapdopoBHit THTEND 13 KPHILIKOKO; MAILHHK
ByH3eHa; MECTAICBHH CTOAK 13 3aTHCKAMEM i aphopoBOI0 NLICTABKOIO;
cnupt; MyQenbia nit, 31aTHa MABHILYBATH TCMIICPATYPY A0 750 °C.

Xix potorn

Bumuiire AMCTHIBOBAHOI BOAOK (hapopoBHIT THICIIE 13 KPHIIKOIO.
VKpiliTh ¥ 3aTHCKad CTOAKA appopory miacrasky. Ha nuicrasky
[OCTABTE THIENE i Nporpiifte Horo 10 XB. 33 JONOMOI0K DAlBHHE
Bysaena, mod BUNIapYBAIHCE MOAIHE] 3a0PYTHCHHES, K] MOAYTh BILIHBATH
Ha pe3ynsTar anam3y. [liens oCTHTaHis THIZ 1O KIMHATHOT TEMIICpaTypH
wpawcre fioro 3 Tourierio a0 0,1 Mr: [Tepenecits GUILTP 3 0CATIOM ¥ THICIID,
AMOYITE FOTO CITHPTOM | CIATITE. 3aKpHITTC THIE/Ib KPHILIKOIO i HOMICTITh
fioro B Mypensuy mia. Harpisaiite THreib OpH TCMICPATYp! T50'°C
nporarom 20 xB, BHiMITE THICTE 3 fleyl i gaire oMy OCTHTHYTH J0
KIMHATHOI TEMITEPATYPH, 3BAKTE 3 TOTHICTIO 20 0.1 MI.

Pospaxynxu. Bel opranidfi CKNajosl ocaay sropanrh abo
BHIAPOBYIOTECA BHAC/AI0K HArpIBAHHA B mydensuiid neal. Tomy,
BLAHIMAIOYH B1Jl BaATH THINAE 3 0CAJIOM 10 H}].ITHBEII-IHSI Bary THITIA NICHA
HATPIBAHHA, OTPHMAEMO Bary OpraHIvHOl (hpaKill 0cay.

BiriMaioun BI 3arasisHol Bard acpo3oiii Bary opr aniuno1 fpaKiu’,
OTPHMYEMO Bary HEOprauiunoi gpakiui ocay.

% Potora Ne 22
Skicni ananiin Aepo3oan

BusnageHHs NPHPOIH 9ACTHHOK acpPO3OMIIO 3 [OBITPS [IPOBOIMTLCA
PI3HUMH METOAAMH, RaHDINBW MOWHPEH] 7 OCTYNHI 3 AKHX —
MIKPOCKONIYHE BUSHAICHHA 310paHiX YacTHHOK i 7IeAK] MPOCT] XIMivHi
aHAMI3H.
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I.Mikpockoniune BHIHAYEHHA YACTHHOK A€PO30JII0

3a monomoroio GiHOKYNApHOro Mikpockona y BinGuromy aGo
MPOXIAHOMY CBITJII MOXKHA OTPUMaTH IHQOpPMaUio Npo cknaf i
noxoameHns Gararbox wacTHHOK aeposonio. [Mpore obmesxeni
MOMCTHBOCTI ONTHEH TAKHX MIKPOCKOITB IAI0ThH 3MOIY BHBYATH BLIHOCHO
BC/IMK] YACTHHKH aCP030/I0, K MPABHIIO, MOMepedHHKOM He MeHime 10
MKM. AHamisyeTbes (inkTp 13 3i0paHMMM 3 LIEK METOK 3PA3KaMH.
MoHa TAKOK BHKOPHCTOBYBAaTH YHCTY CKISHY ILIACTHHKY POIMipOM
5 X 5 ¢M 3 011HOr0 60Ky HAMACTITH TOHKHM PIBHOMIPHHM LIAPOM BA3EMinY,
NETPONATYMY HH 1HWIOT MOAIOHOT JHNKOI PEHOBHHH H MOMICTITEH
HaMmallieHHM DOKOM [10ropH B DaHKy /11s 30HPAHHS aEpo30N0 3aMiCTh
Boa. [Ticns 3akiHveHHs CKCTO3MIIT IIACTHHKY 00EpekHO BHIMITS,
nomicTite y wamky Ierpi it gocnimkyiire.

Hocaioncenna y giobumomy ceimni
Marepiaan i obaaananns: SIHOKYIAPHUIT MikpoCKoR i JoKepeno
OCBITJICHHA; CKIIAHA [IACTHHKA PO3MIPOM 5 X 5 cM; Baselin.

Xia poborn

Hamaxte ou GiK 9MCTOI CKIISHOT IIACTHHKH PO3MIPOM 5 X 5 oM
TOHKHM PIBHOMIPHHM [apoM Baseniny. ODepekHo LICTAHBTE 3 YammKku
[etpi hinbtp i3 316pannM 3a JONOMOrOI0 HACOCA ACPOIONEM | TOKIIALITE
HOTO Ha HAMA3aHY Ba3ENIHOM NITACTHHKY GOKOM, 0 MICTHTH 48PO30ME,
sropy. Posnpasre mumerom GuisTp, 106 Bis piBHOMIPHO, 63 CKIA0K,
NPHITHN 10 TUIACTHHKH. He noKpHBaiiTe GUIsTp 3sepxy IHINOO [LUTACTHHKO,
00 3abpynnenHs 1i IMIOM Ta IHIIAMH YaCTHHKAMH 3ABAKATHMY Th
anamsy. Jns yHukHenna 3a0py/Hents npobu HaKPHIFTE KPHINKOO YAtk
[leTpi i BUBYaliTE, HE BIAKPHBAIOYH KPHILKH.

Pospaxyiite jkepeno oceitnenns 360Ky Tak, o6 NPOMIHE CBIT/IA
1aaas Ha (PLasTp mua kyroM Ganssko 40 °C.

Hepemimyroun miacturky 3 QUILTPOM y modti 30py Mikpockona,
MOCAI0BHO NEPEIIAHKTE BCI 11 ALIAHKH, BUKOPHCTOBYIONH CHOYATKY
HEBEIMKE 30LIbIIeH s (06’ ekTHR), a OTIM — Binbire. CKiran YaCTHHOK
ACpo30i0 B BaraThoX BMNAIKax MOMXHA BCTAHOBHMTH BI3YAJILHO 3a 11
(hopmoio, konbopom i CTpYKTYpOoIo. Jlerko, Hanpukaan, BHIHAYAOTE
MCETAICB] CTPYAKKH, MIMATOUKH CKIA, [EPEBa; BOJOKOHLUS WEpPCTi fi
BOMIOCCH MAlTh xapaKTcpHy JNyCcKyBary HNOBEPXHIO.
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Jlocaidncenns & npoxionomy ceinuii
Jlopatkosy iHGOPMALIIO NP CKIAA YACTHHOK ACPO30NI0 MOKHI
OTPHMATH, PO3MIAAAIOYH npoby acpo3omo B MPOXLIHOMY CHITI (KOJIH
NpOMiHE CBITA BIJl OCBITAIOBAYA NPOXOIHTH SHU3Y kpize npoby). [lnm
METOOM, 30KpEMA, MOWHA BHBUATH (opMy ApiGHHX HACTHHOK
acpoI0IIo.

Marepiaan il obaaananum: MiKpockon i3 naMmnoukow abo
A3EPKANOM ML HOTO CTONHKOM, iMepciiina pimna 3 KoeditleHTOM
aanomnerns 1,51; CkiuiHa MIacTHHKA PO3MIPOM 5 X 5 CM; Halllka [Tetpi;
THLET.

Xin potorn

Buecits y kpuuiky damks [lerpt Tpoxu IMEpPCIHHOT PIAHHH.
Moknanite GLILTP 3 acpo301cM (IOBEPXHEIO, IO MICTHTE HACTHHKM,
foropH) 0BEPEKHO MIHUETOM HA PUIHHY B kpriui. Jaitte imepeiitaii
PLAMHI BCMOKTATHCA B namp Quistpa. [poTarHiTh GUILTP MIHUETOM
qepes pedpo KpMUIKH, OO BHAATHTH 3 HbOTO HA/UTHILIOK PLIHHM. Micns
BOro QINLTP CTAE MPO3OPHM 1 HE 3ABAXKAE JOCHULKYBATH npoby B
npoxianomy ceitil [lomicTiTs (LALTP HA CKIIAHY MIACTHHKY H I0CILUNTE
fioro B TPOXIIHOMY CBITII CHOHMATKY 1PH HCBCIHKHX 301BIICHHAX,
10TIM — TIPH BEJIHKHX.

Xinmiune GUIHAUEHHA 0eAKUX HCOPIAHINHILX
KOMNOHEHIMIE aeposoin

Pospobneni iyxKe HyTIHBI XIMITHI METOAH BHIHAYECHHA JSAKHX
CIIEMEHTIB, 30KPeMa BAJKKHX METANIB, AKI MAKOTH 0CO0IMBO HETATHBH I
BTLTHE HA SKHBI 06" exri. L[ MeTom rpyHTYIOTECH HA OSB! XapaKTEpHOTO
3aBaPBICHHS, 33 SKHM MOXKHA PO3NI3HABATH TOMH 4M 1HIIHHA eIeMEHT
Jlns BUKOPHCTAHHS AHAM3IB JACTHHKH 4epPO30II0 PO3UMHIOIOTECH
grcnoTami. PO3UHHE BCMOKTYIOTECH nanepoM (InkTpa, Ha AKOMY
yacTuHky Bynu 316pani, a Micis Peakil Ha HLOMY nanepi 3" ARIACTLCN
[UIAMA TICBHOTO 3a6apaienns (3anekHo BL1 BHIY aHanisy). [lywe pakinso
AOTPMMYBATHCH NpPaBHIa: BCI PEAKTHBH HeoOXINHO FOTYBATH 3
BHKOPHCTAHHSAM JTHILE THCTHILOBAHOT BOAH. YV BOAONPOBIAHIN BOM
MOKYTE GYTH CILIM AESKHX MCTAIIB, 30KPEMa (iepymy, o MpU3BCIC
/10 HENPABHIILHHX BUCHOBKIB,
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llepesedennn spaska aeposonw e posuunnuic cman

Marepiaan i obaagnanus: ToscTuit nependineTp 3i ckrHOro
BONOKHA (Hanpuknan, Muutinop 47 mu); naacrmacosa watka [lerpi;
MHICT i3 JaKoBanuMy ab0 BKPHTHMH TChNOHOM KiHuMkamu (Metan
IBHYANNOTO MHIETA Pearye 3 Kuenotamu it sabpyamsoe 3paskn); 6 M
xioprana kucnota; 6 M HiTpaTHa KRCJI0TA; CymmIbHA mada.

Xin poboru
MomicTiTe cxnsnuii nependinerp y nnacrmacosy wamiky [Terpi.
Buecite no 1,5 M conguoi Ta HitpaTHOl KMCHOT, 1106 HOro HACHTHTH.

Jan ananizy va HiKoJ BHKOPHCTOBYHTE JIHIIe COJIIHY KHCaoTy!

[Momictite (Binbrp 13 316panuM acposonem (60KoM i3 HacTHHKAMK
AepO30/mI0 — JIOFOPH) HA HACHHEHHIT KHCIOTaMHK nependinerp v vam
IMetpi. 3akpuitre yamky kpuiKolo i nocrasre ii CymHasRy mady qu
HArpiBaZIbHY 1i4; BUTPHMAiiTE TaM npu Temnepatypi 60 °C 10 xs.
Buraraims ginstp i3 wanicn IMerpi it nokraim fioro Ha ey IUTACTHHKY
poamipom 5 x 5 cm. Bucynnite dinsrp y sutsicnii madi.

SIKII0 aHAMI3 TPOBOMTECA 3 KUILKOMA C/IeMEHTAMH, pospiicre GinsTp
Ha BUIMOBIIHY KUIBKICTH CEIMEHTIB, KOKCH 3 SKHX aHAN3y#Te Ha TOi
UM IHITHIT IEMEHT.

Hpustimpa. Homuul 9u J1e30, AKUMU POIPIIAIOTE inurp, 3abpynusts kpaiini
HACTHHH OO0 CEIMEHTIB, ane 1e He BIUINBAE Ha PeIyILTAT AHAMIIB, OCKIIEKH
ROCTUEACHHS BLIGYRACTLCH B HEHTPANLHIL, He3abPY/HeHIX HACTHHAX CErMeHTB,

Busnauenns nmomoymy

Mavepianu it obaaanannsn: TerpariapoKcHXiHOHOBiII pearedr
(rotyereca Gesnocepennso nepen ananizom). Kinbkicts peareHry
SAICHKHTH BULKUTBKOCTI IUIAHOBAHMX JUIA aHanisy npod. Jlns osiei peakii
1noTpiGHo 61M3LK0 0,5 M pearenTy, crIsHHIL nepeatpumsTp (Muntinop 47
MM); gatka [erpl; minuer 13 BRpuTaMu TedoHoM KiHunkamu,

Hpuzomysanna peazenmy. Hapnuuiok CYXOI0 peareHTy BCHNTE y
BUINOBLIHHIT 00" €M i3onponinosoro cnupry. Cymiu NEPeMILLIANTE ACAKHI
“ac, notiM npodikTpyitre i. inkTpar posGasTe TAKMM CAMIM 06 eMOM
AMCTHALOBAHOT BOJIM.
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Xiz poborH

In04iTH nepeadUILTP ¥ YAl [lerpi pearcton. [TOMICTITE CCIMCHT
insTpa 13 PO3UHHEHHM 3PA3KOM 4CpO30III0 Ha IMOYCHHH PearcHIOM
nepenadUILTP (BEpXHIM Boxou hinkTpa AoropH). AKio B CKJIANI ACPO3OIIY

Dynu HACTHHEH mroMBymy, (pasTp 3a0apRITIOCTLCH B qepBOHUIT KOIP.

Buinauenns grepysmy
Marepiann ii obaaananH: HACHUCHHI BOIHHIT pO3uMH (hepornaniLy
kaniio (oAHA Kpanna).

Xia poboTH

Ha dyinsTp, mie BOAOTHii nicns #oro 0GpOGKH KHCAOTOIO, KATIHITE O/1HY
KPATLTIO POSTHHY depouianiy Kamo. Bupazuuii cHaiii Konip CBLTIHTHME
11po HasBHICTE (hepymy (YTBOPIOETRCH CITOTYKA, 11O MaE Ha3By DepIHCEKA
nazyp). Peakiiia Jy#c Hy1ansa — CHHIIT KOMIp 3 ABASETLCA TIPH BMICT!
depymy, MOHHHAIONH Bi 10°® r/n.

POArISHEMO 1IE OQMH cnocid BA3HAYCHHA (repyMy; POFUHHHHKOM
rioMHHa BYTH IHIIIE COAANA KUCADMA, PEArCHTOM CIIYTYE 1 %-#t pO34HH
TiariaHaTy Kanito. ¥ NpHCYTHOCTI CONeii TPUBAICHTHOTO diepymy QinbTp
3a0apRIOCTHCS B YCPBOHMH KOMp.

Busnauenns HIKo1y
[Tepen npoBEACHHAM anan3y (GuIsTp 3 acpo30icM oOpodiTh THILC
CONAHOI0 KHCIOTOI0, OCKUIEKH HITPHTH NEPCIIKOIAKANTh ananiay.

Marepiaan it obaaananna: 1 Kpanis BOAHOTO pO3UHHY TATPATY
HaTplio; 1 Kpanis BOAHOTO pO3HHHY kapbonaty Harpio; | kpanis 1%-
IO POUMHY JAEMCTHII [JOKCHIY B ETHIOBOMY crapti; 1 kpannz 6 M
PO34HHY TLAPOKCHILY AMOH10.

Xin poborn

Kanuirts Ha BucymeHuii PiisTp 13 pOIHHHCHAM CONAHOIO KHCIOTOK
aepo30neM NOCTiA0RHO | Kpaniio HaTplio TapTpary, NoTiM — HATPLIO
kapGouary. Jlani oc/izIoBHO KalHITh 10 Ot KPATLI JIHMETHI TTIOKCHLY
i rigpokcuay aMonio. [oisa 4epsoHOro 3abapBiCHHEA CBLAYHTHME HPO
nagsaicTs wikomy. Ile 3abapasiens HECTIAKE i 3HMKAE HCpes 10-15 xs.
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Busznauenna xkynpymy
Marepiaaw it odaagmannn: | kpannus | %-ro posuuny pybeaHoBoi
KHCNOTH (IMTIOKCaMUAY) B etniaosomy crupti; 1 kpanns 20 %-ro
BOJHOTO PO3YHHY MATOHOBOT (AMKApOOKCHI0BOT) KienoTh; | kpanms 10
%-T0 BOIHOTO PO3YHHY CTHICHIIAMINY,

Xing podorn

Axuio BLoma abo nepenbauacThes NPHCYTHICTE Hikony 4m thepymy,
KAIlHITh MOCUIOBHO Ha (GUTETD i3 pOIIHHEHHM acpo3onem Mo | Kpanii
PO3YHHIB MAIOHOBOI KHCIOTH §i etnnenmiaminy. Kanuits 1 Kparuio
pybeanoroi kncnotH. Axmo B npobi € kynpym, 3'SBHTECH TeMHHIL
OITHBKOBO-3EINCHIN KOIP.

lls peakiis xyse uyrmupa. OckiIbKH HaBITh Y IHCTHABOBAHII RO
MOZKYTh MICTHTHCSH CJTIIH KYTNIPYMY, TO HEPIOHIHO MPOBOAMTECA TIYXHii
A0CTIL HA KynpyM (OCODITHBO TO/, KOTH PE3Y/IETATH AHANI3IB 2CPO30ITIO
MOCTIHHO BKA3YIOTH HA IPHCYTHICTH KYIIpyMY).

Konrponeni sanuranus o posaiay

Axct iz aunnnky ciieumdivni s ypoGoekocuerem?
AKHM PHIaoM BUMIPIOETLCH IIBHIKICTS BiTpY?
Akl icHy0Th BHAR mymy? [Mopisuaiite ix 3a Qiananumu
MOKAIHHKAMH,
4. Cxapaktepusyiite METOAMYRI 0coGAMBOCT BHMIDY PI3HHX BHIIIB
LIYMY.
- Ha yomy rpyntyerses npunnmn po6oru razoanamsaropa YI'-27
6. Hassite nonibrocti Ta Biaminnocti y NpUHIHOAX poboTh
razoanamsaropa YI'-2 ta npunany Kir”.
- Ha vomy Gasyerses npunimn susnaveHis oxcuay cynndypy (1V) s
MOBITPI 33 AONOMOTO0 npuaany Pix epa?
8. A1 nokasuukn y dopmyani berma-Ilanosanosa BPAXOBYIOTHCH [PH
pospaxyriky konuentpaini CO y nositpi?
9. Slkuii auryn cniputunae Giabi TOKCHYR] BHKHIH — AH3e/TBHAIT i
DerzuHoBRIT?
10. 5Ki TOKCHYHI Ciofy ke MicTSTHCS ¥ BHXJIONHHX ra3ax aproMobins?
AIKa 3 HUX HAHOLILI KaHileporenHa?

b —

A

~1
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11.Slxy mpocTy YCTAHOBKY MOMHA BHKOPMCTATH A BHIHAUCHHS
KITBROGT] KMCAOT Y NOBITPI, SKINO HEMAE BUANOBLIHMX [PHAALLS
POMHCIIOBOND BHPODHHLITE a?

12. Sixa MakcimansHa pasopa [JIK cynsariol KHCJIOTH B NORIT pi?

13.Ha womy DasyeThea METO/1 BHIHAUCHHA oxcuay cynshypy (1V) B
nOBITPI 3 peakTHBoM I'picc a-lnocean?

14 Jlns BH3RAUCHHSA SKHX CHOMYK Y NOBITPI BHKOPHCTOBYIOTBCA (PLILTPH
ADA-XT1-187

| 5. Jlns 4Oro NPU3HAYCH!L CTICK] poacniparopu?

16.3 SKOI0 METOKO B CKOMOTTHHIH IIPAKTHL 3aCTOCORYIOTHCA (pLIBTPH 3
reanmus PIIT?

17. 51k HalNPOCTILHM CI0coDOM 310paTi TBCPAL HACTHHKA ¥ nostrpt?

18, SlKi SKICH] ARATI3H MOKHA 3ACTOCOBYBATH JUTA BH3HAUCHHA HAABHOCT]
B aCPO30I1 NOBITPA naomMbymy, hepymy Ta Hikoay”!
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PO3/1J1 3
AOCTIKEHHS EAA®OTOIY YPBOEKOCUCTEM

Enaotomi ypboekocHeTeM XapakTepHIyvIoTEes HiBRIICHIM BMicTOM
BUKKHX MeTams. Ha repuropisx socepe/pkenns Beamkmx MPOMHCIIOBHX
MUINPHEMCTE YTBOPIOIOTHCA TEXHOTEHHI GioreoxiMigmi MPOBIHIIT 3
AHOMATEHO BHCOKHM BMICTOM BIKKHX MCTAllB Ta MiKpoerementis. V
30HaX 3A0PYITHEHHSA BMICT BAYKKMX METATIB MOXKe CHTATH THCSMI Miirpamie
Ha 1 kr rpynty. e nepesuinye Hopmansamii ponosmii BMicT Y COTHI-THCHI
pamns. Posnmofia Bakkux MeTanip B3JI0BXK IINSAXIB 3aN€KHTE Bil
IHTEHCHBHOCT] ABTOTPAHCIIOPTY, HANpAMKY BITPY Tomo. MakcumansHe
330pY/IHEHHS CHOCTEPIracThCA B IOBEPXHEBOMY LLIAD] rpyHTiB (0-5 cm) T2
na rubuni 20-25 oM Ha pigcrani 7-10 m Bij JIOPOTH.

Sk cBimHaTh pe3yaLTaTH JNOCHIAEHb, HANNMOMITHINIE B MICEKHX
TPYHTaX aKyMy/IOKOTECA UHHK, OI0BO, KYIPYM, MEHIIIE — XPOM.

[Ipu npoBenenn nocnimxkeHs MiChKHX enadoTomie HeobxigHo
KEPYBATHCE TAKHMH MCTOZIQIONTHHHMH IOJOKCHHAMH Ta MIPKYBAHHSMH:
- TpyHT — OCHOBHE mAepeno GilbIIOCTI XiMIYHHX CAEMEHTIR A

POC/IHH, @ HEpe3 HUX — I8 JoMIei | TBaApHH.

[pynt — cunsma nepenona na LLIAXY NPOMHCIOBHX BHKHIIE i
BOIHOYAC rONOBHHH aKyMYIATOP TEXHOTCHHHX MAC BAKKHX METATIB
(BM).

Bpaxosyioun 1Ba nepumx nosnoxenus, TPYHT MOKE PO3IIIAjaTHCH
AK TO/IOBHHI THAHKATOP PIBHA XiMIYHHX &ICMCHTIR Y HABKOIHIITHBOMY
CEPEeAOBHILL.

[epesaxcna OLIBMIICTS YKPATHCHKHX T4 1HO3EMHIX HOCTIIHUKIR TpH
BHBUCHHI 3a0PYAHCHHS IPYHTIB BAKKAME METANAMK OPIEHTYEThCH
Ha [71K ans panosux Gopm mux enementis. [Ipote, sk 3acsigayiors
OCTAHH] BLIOMOCTI, Ul MPaKTHYHHX AOCHLGKEHE BLIEI IHAUY LA
opieHTawis suure Ha [JK pyxomux dopm.

Came B pyxomiii hopmi BM JYMOBIIOIOTE CBOK) HEFATHBHY 110 Ha
b10Ty Ta moneit, mo i e NPEAMETOM HOPMYBAHHS.

BM y rpynTi moxyTs nepelyBaT B pI3HUX 3a CTYNEHEM PYXOMOCTI
hopmax: y Burmani xomnmekcmmux CHNONYK 3 OPraHiMHHUMH Ta
HEOPTAHIYHUMH TTAHAAMY, y cKAai NEPBHHHAX TA BTOPHHHHX
MIHCPAIIB, aACOpOOBAHUME Ha TPYHTOBHX KONOINAX, ¥ CKAAM COmeil
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Facansna eXORD2IA NPAKmMUNNI Kype

PI3HOTO PIBHA POFUHHHOCTI, Y IPYHTOBOMY PO3UHHIY BHITIAIL 10HIR

TOLIO. 33 CTYTEeHEM PYXOMOCTI BCI CHOMYKH METANIE Y IPYHTI MOXKHA

VYMOBHO NO/ILTHTH Ha HEpPYXOMi, HOTEHINIHO PyXOMi T2 pyxomi ropmH.

Jlns opepxkaHus pyxomux gopm METaliB 3acTOCOBYIOTH BOIAHY
BHTSKKY IPYHTY.

T BITYHEHHS NOTEHIITHHO PYXOMHX (hopM BajkKHX METAIE 13 IPYHTY
B mepeBakHiil GLIBIIOCT] BUNANKIB KOPHCTYIOTRCS EKCTPArCHTAMH
MiHEPATEHHMH KHCTIOTAMH PI3HOT HOPMATBHOCTI, aleTATHO-aMOHIHHUM
Gydepom Ta in. Joseneno, mio MIZK BMICTOM PYXOMHX (OpM BarKKHX
MCTAIE, 110 BHAYHAKTECH Al TATHO-aMOHIHIM dythepom (pH = 4.8),
T4 HOKA3HHKAMH BIOONYHOT AKTHBHOCT IPYHTY CIIOCTEPITAETHCA TICHHH
KOpE/IATHBHHI 3B'430K: T KOITHBACTLCA iz -0,78 mo -0,98. Tomy npH
OLHII BMICTY HOTCHIIHHO PYXOMEX (hopM METAMB NoTPIOHO HalaBaTH
nepeBary Came HbOMY CKCTPareHTy.

Jlng BH3HAUEHHA BANOBOIO BMICTY BAKKMX METliB Yy TPYHTI
MPOBOIHTECH NONCPE/IHE HOTO O30CHHA MOKPHM CHATOBAHHAM.

Jlins KOKHOFO 3 JOCHIKYBAHHX BamKHX MeTaniB HeoOX1AHO
BH3HAYHTH MEPEBHIICHHS HOTO TPAHHYHOAOITYCTHMHX KOHIIEHTpAIIi
(T71K). Hisae masojarees [JIK 104 BajjoBHx T4 NOTEHIIIHHO PYXOMHX
$OPM BAKKHX METANIB, NPHIHATI HA croroui s Yipainu (tabn. 33).
K a8 pyxoMux GOpM, Ha Kallh, BCTAHOBICH] HE UL BCiX E/ICMEHTIB.

Kpim nepeBHICHHA TX TPAHHTHOLOMNY CTHMHX ronuentpanii (T1K),
D15 KOKHOTO 3 JOCTI/KYBAHMX BAKKHX MCTANIB HEOOXI/IHO BHIHAHTH
Takox koedillieHTH KoHueHTpanii, 3a kocitieHTamu ix kouuenTpauii K
RHAHAYAIOTE AHOMANBEHHI BMICT pyXoMux (opM OKpEMHX eJICMEHTIB Y
NOBEPXHCBOMY HIAPi IPYHTIB.

Tafauyn 33
[ panusHONONYCTHMI KOHUEeHTpanil BAKKHX METANiB y IPYHTaX

EnemenT I'J1K anosoro I'TK pyxoMux
BMICTY, MI/KI dopm, Mr/kr
RITTELS 100 23
Mauran 1500 50
Kynpym 55 3
Hikon 85 4
Kanmin 1 0,7
[TaomGynm 20 2 o
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C. C. Pydenxo, C. C. Kocmwwun, T. B. Mopoaoea

KoeiuleHTH KOHUCHTpaLiil OKPEMHX METaniB BH3HAMAIOTECH 34
CaeTom AK BIIHOMICHHA BMICTY EIEMEHTa B 10CHLUKYBaHii Toum C 10
HOTO oHOBOTO BMICTY: K= (;’(.

Donosuii Gmicm METATIB HCOG xumu BH3HAYATH B OIHIH 3 CTATOHHNUX
JOH MICTa (NPH HAABHOCT] 3aN0BLIHOTO 06°€KTa — HA HOTO TEpHTOPI],
Inpu BII{C\-’TH(’IC'I] OCTAHHLOIQ — : MICL[RK HAHMEHIIOTo Al rPONOreHHOTNO
HABAHTAMCHHH ).

Cymaprnii noka3snuK 3a0py/HEHHA MOBEPXHEBOTO MIAPY [PYHTIR Z

PO3paxoByIoTh 3a POPMYIOLO:

"
Z=YK —(n-1)
=]
Jie N — KUTBKICT JOCTUDKYBAHMX eIEMEHTIR, Koe(itienT KOHIEHTpALT
AKHX OUIBILNI 33 OIUHHLLO.

Y nasejeniii Qopmyni o yearu Gepyrses aume T CHEMEHTH, Juis
Axux K nepesuutye ouummo. Pisens 3a0pymenns HOBEPXHEBOFO APy
TPYHTIB OIUHIOETHCA 3a wkanow Caera (tabn, 34);

Tabruys 34
lUlkana pisnis 3a6pyanennn nosepxneroro wapy rpyHTis
BAXRKHMH MeTAIaMi

3HAYCHHS CYMapHOIo NOKA3HHKA Pigens
sabpynuenns (Z,) 3a0pyaHeHas
<16 Crnadkuit
16-32 Cepeauii
33-128 Brcoxui
>128 Hy#e Bucokuii (Hebesneuniii)
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Jaeasia CKONOZ IR NPAKIMWMHULE KYPC

'& Pobora Ne 23
Biabip 3milannx noasoBux npod rpynTy

Marepiann ii obaainannn: tonorpadiuna KapTa HaccICHOro
[yHKTY; nonatk abo Gyp; Ope3cHT; MILIEUKH 3 TKAHHHH abo naneposi
naKeTH; HPOCTI OMBLIL ETHKETKH.

Xin poborn

Jlas eKONOrINHOL OIIHKH IPYHTY
0C/TI/TKYBAHOI TePHTOPI B1AGEPITL 4
IMIITAHKX MPODH.

Koxuy  3Mimany npooy
npurotyires s 3pa3Ki, AKI BUIOCPITE
13 YOTHPHKYTHOI JIUIAHKH THIOLIEIO
Gurs 200 m? (14m x 14m).

OkpeMi 3paskl [PyHTY Ans
OJiepHkaHns 3MILIAR0T pobH BLAGEpITH
nonaroio abo GypoM Ha BCIO ITIHOHHY
apoaIe W (30 CM,], za.c.xcyulo IMILAHUX 3PATKIE [PYHMY
(puc. T’.ﬁ}. Mepury npoby BI3EMITE Y (30 B.IL Hixonaisyxkom,
LIEHTP] YMOBHOFO HOTHPHKYTHHKA, 2 11.11. Binuxom, 1998)

NOTIM HaBxpccT B1Jl MICLIH B3HTTH

nepiol npobu Bigerynite 10 m 1 sinbepits pemTy npob mo Kyrax
SO THPHKYTHHKA. 310pani 3 0HOT AUTAHKH DKPEMI 3PasKH IPYHTY BUCHIITC
Ha Opesent, M0Gpe IMimaliTe i BIAGEPITH sMilany npoby mMacor He
werie 1-1,5 K1, 1106 BHCTAHI0 ZU1A 1aBOPATOPHUX JIOCTUDKEHE. 3mimmani
npob# 3 4 JASHOK AaHOT TepUTOPH MOMICTITh Y HANeposl nakeTu abo B
MITIEUKH 3 TKAHMHHM, @ 1X, ¥ CBOIO HEPry, B OJMH BCIHKHH MAKCT. Yy
MATEHLK] MITISYKH MOKNAMITE CTHKETKH 3 BKA3IBKOIO HOMEDPA JLIAHKH
abo HAIBM ypOHMLIA, BHIHAUYCHUX 34 tonorpagiunoo kaptow. B
3arajLHii HAKeT BCTABTC CTHKCTKY, HA AKIH NPOCTHM HOPHHM OMIBLCM
SANMILITE TaK) JaHl.

Pue. 26. Cxema s1060py

Howmosa adpecd HACEIEHO02O NYHKMY
Hama
Jitipas /midnuc!
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C. C Pydenwo, C. C. Kocmuwun, T B. Mopoiosa

Ilpu sidbupanni 3paskis pynmy dompumyiimecs marux npasui:

1. TpyHTOBI 3pasku /U5 01CpIKAHHA OZHIET 3Mimanol npobu Gepits y
MEKaxX OHIET IPYHTOBOT PI3HOBMAHOCTI. JINa HBOTO BHKOpHCTOBYITE
TonorpadiuHy Kapry HaCeICHOrO MyHKTY.

2. Ha junsHi, o XapakTepu3yeThes OHIEI 3MiniaHoio npoboo,
NOBHHHA BHPOILYBATHCh O/1HA CUILCHKOIOCHO/IaPCHKA KYILTYpa.

[Ticna Binbopy mpodu BHCYmITE 0 NOBITPAHO-CYXOFO CTaHy B
nabopatopii.

% PoGora Ne 24

Miarorosxa rpynty as 1adopaTopHuX JOCTiAAenD i BiAdip
CepeaHbOIMilIAHUX npoh

Marepiaim i o6aagnanns: HoaL0BI 3MitIAH] TpoGH [PYHTY, BETTHKI
JIMCTKH nanepy. happoposi cTymku, cHTa, NHUETH, KAPTOHHI KOPOGKH.

Xix poborn

BUTBIICTE aHATI31B IPOBOJIATE 13 IPYHTOM, BHCYIICHIHM 10 HOBITPAHO-
CYXOro cTany.

Jlns Bu3HAYCHHA HITpaTiB BHKOPHCTOBYiiTE IpYHT 6e3 monepeattoro
BHCYIIIYBaHH:A!

[pumitenns ans sucymysanus IPYHTY MOBHHHO DYTH CVXHM 1
UHCTHM, LIOO TPYHT HE NOrNMHAB rasis i napis.

Tl BHCyIIyBAHESA [10 MOBITPAHO-CYXOIO CTAHY MOMBOBI 3MimmaHi npodu
TPYHTY Macoio 1-1,5 kr posnofimiTh TOHKHM IIAPOM HA THCTKAX farnepy.
3aCTOCOBYIOMH TYHY, BHIYHITh 13 IPYHTY KOpiHLi Ta Pi3HI BKIIOYCHHS,
Beamki kopini BinGepits ninerom, a 1pibHi — 3a 10NOMOrom0 CKAIHOT
TITHYK, HACJICKTPH30RAHOT NIMATOYKOM BOBHH, JUTA HOTO HATHYKOD
MPOBEAITL BAraTo paslB HAJ MWIAPOM IPYHTY HA BHCOTI 3-5 cM. [Tpu
LBOMY KOPIHII NPHTSIYIOThCs A0 manuuxy. [Ipore J@AHY Omepanin
NOTPIGHO NPOBOIHTH OBEPEKHO, OCKITBLKN Ha nyxe OMH3BKIH BIACTAHI
AO TATHUKH MOAYTE IPHTATYBATHCS Ta IPHIMIATH HE TiILKH KOPIHIL,
aJic i ApiOHI YaCTHHKH IPyHTY.

Hac mix wacy rpynr nepeMimyiire, mogpiGuioiite Bemmnki TPYAKH
PYKAMH | 3HOBY POICHIANHTE TOHKHM mapoM Ui DiIs mBHAKOrO
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Jacansna eXONOZR: APAKMUNHUIT Kype

BI{C)’LU}'BHHHSI, AKe NMOBHHHO
APOAOBKYBATHCE KUTLKA JIHIB JUTA
AOBECHHS TPYHTY 10 NOBITPAHO-
CYXOro CTaHy.

oTim i3 rpyuTy Binbepith TaK
ipany “cepednio npoby”, AKy
fydeme 3acmocosyéamu 1
OLHKH HOKA3HMKIB EKOIOTTHHOTO
ctany rpyHTy. s 1boro rpyHt
BUPIBHSITE HA TIANEPI Y BIIISM
KBa,‘lpﬁTa T4 3a JONOMOIoI
AHIAKH TOALUTITE J1ar OHASIMH Ha
4 gactun (puc. 27). /I npoti-
JTEKHHX SACTHHH TPYHTY 3MIIIAITe

Puc. 27. Cxema sidbopy
“cepednvoi npobu”

i BHKOpHCTaWTE A4 aH amizie, Puc. 28. Cumo o1 npocilosanin
JAIUIAHOBAHMY ¥ JIaHAH MOMCHT, a i Ll
ABl IHIHX — I @Hani3ie,

JamAaHOBAHMX HA MEPCHEKTHBY, a00 A HenepeadaueHux aHam3s,
HEODXITHICTE ¥ AKHX MOWKE BHHUKHYTH 3 HacoM.

[MoksamiTh Y KApTOHHY KOpoOKY Ta 30epiraiTe B HCPOITCPTOMY CTAHL,
YV kopo0Ky NOKAGHITE ETHKCTKY, ¢ BKAKITE JaH! npo rpyar. dpyry
ETHKETKY HakieiiTe Ha KopoOKy. [pyHT, 110 3aNHIIHBCA, 3BAKTL, nobpe
nepemiIaiTe, ToapIoHITE Y dpapdopoBiii CTYIIIL 32 AONOMOTOK) TOBKAHKR
i mpociifTe 9epe3 CHTO 3 0TBOPOM 1 MM (pHC. 2R). I'pyHT, 1110 HE NPOHIIOB
qepes CHTO, 3HOBY MOAPIOHITH ¥ CTYMI 1 HPOCIHTE Hepes CHTo. Taky
oliepalli MOBTOPIOHTE JOTH, OKHK Ha CHTI JATMIIATHCA JTHIIC KaM' aH1
gacTuuky. [lpocianuil 9epe3 CHTO IPYHT AoGpe nepemMiuanTe 1
POINOMLIITH TOHKHM IIAPOM Ha JTHCTKY nancpy, MOALUTTE HA KBAAPaTHEN
[10mero 4 X4 cM | 3 KOKHOTO 3 HHX BI3EMITH 110 10 1, AKi BHKOPHCTOBYHTE
U1 BH3HAYCHHS BMICTY PYXOMHX HOPM ENEMCHTIB ¥ rpyuTi. Pewry
MPOCISHOTO TPYHTY BHCHITTE B DanKy 3 KPUILIKOIO 200 nancpoBHH naker 1
BHKOPHCTOBYITE JUIA IHIIMX XIMITHHX ananisis gk aHaiTHaHY Npody.
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C. C. Pydenxo, C. C. Kocrmuwun, T. B. Mopososa

'&' PoGora Ne 25

Busnauenusi pyxomux gopm BaKKHX MeTATiB
(y BOAHINH BHTHKUI TPYHTY)

Marepiann i ofaannauns: noBITPIHO-CYXHIl IPYHT, MPOCITHMI
gepes CHTo, 3 oTBOpamMH | MM; KoHiuHi kondu Ha 500-1000 mu; Bara,
(pLILTPYBATEHHIE NANIDP; TOMYCH.

Xin poboru

Ha xamixo-texuitummx sarax ssaxre iz 50 1o 100 r nosirpsiHo-cyxoro
TPYHTY, NPOCIAHOTO 4epes CHTO, 3 OTBOPAMH | MM, HOTo Mepesecits y
KOHI4HY Kkonby Ha 500-1000 M i 3anuifre N STHKPATHOK KiNbKicTiO
npokun sueHoi Boaun (Birsxoi Bin CO,). Mpoby 36o0sTaiite 3 x8. i
BulpiIbTPYyiiTe 4epes Batuuit QinsTp. [lepmri mopmii, sk NPABHIIO,
KanamyTHl 1 iX QuIbTpyioTe 3uoBy. DinkTpar 36epiTs ¥ cyxy Konby.
KanamyTHi po3uHHH 1 T1, K1 B&KKO (DITETPYIOTECH, npoh LIBTPYITE min
MalHM BAKYYMOM.

Jlesi aBTOpH peKOMEHYIOTE BHTSORKY (inbTpyBaTs 4epes MLUIBHII
nancposuit irerp. Iod Gpiastpar 6y nposopum, Ha HLIsTp HoKIATITS
JIMIIE YaCTHRY TPYHTY. flKio nepui nopuii GiasTpary 6yayTs MyTHI, TO
ix TpeBa 3nosy BHIHTH Ha dimktp. [Tns ananizy OepiTh TiTLKM Npo3opHiL
ik Tpar.

AHani3 BOAHOT BHTAXKKH NPOBOIBTE BIIpasy Micas 3akiHYeHHS
(unsTpanii, ockinkku BOAHI BHTSXKKH depes 1-2 ui mic/is NpUroTy BaHHs
JIETKO 3arHUBAIOTH. SIKINO BOHA BATAKKA HE aHANIIYETHCS BIIPa3y, TO
710 HeT noaaiite 3-4 Kparun Tonyemy Juts KOHCEPBY BAHHSA, 3aKPHITE KOPKOM
1 36¢piraifre B XON0ANIEHUKY.

Bonny sutskky rpysry siaginstpyiite it Bussaute pMict MOTCHLIITHO
PyXoMHX (hopM METaniB Ha aTOMHO-aGcopGiiiHoMy cneKkTpodaTomeTpl
C-115-M1 (nomym’ smmii sapiasnt). Pospaxynok nposoztits Ha | kr cyxoi
MacH l'pyllf)’.
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'& Pobora Ne 26
Onepanus aneraTno-amoniiinol OydepHol BHTAKKH

Jlns BHIYHEHHS PYXOMHX GOpM BANKKHX METANB MEPEBAKHO
33CTOCOBYETHCS AlleTaTHO-aMoHIFHHiT Oydep i3 pH 4.8. Lle symoBacHO
THM. 110 BiAMOBiIHE 3HAYCHHA PH MATPHMYETHCA B 30H1 KOpeHeBOl
cHeTeMH DLIBIIOCTI POCTHH | TOMY CaMe IpH LbOMY 3HaYCHHI METAIH
[OTPANNAIOTS Y AAHIOT KHBICHHS.

Marepianu i 06JaTHAHHAS amMoHiaK, JLOJSHA OLTOBA KHCIOTA,
HCTHILOBAHA BOJA, 3pa3Ku IPYHTY, MIpHI xonou, pH-meTp.

Xin poborm

OnepKaTH ALCTATHO-AMOHIHHMIT 6ydep 3 pH = 4,8 MoxHa [ABOMA
criocobamu: I cnocif — yiuiiTe B MIpHY KOOy MICTRICTIO 1 175 mn
BOJTHOI'O PO3HHHY AMOHIAKY (NH,OH) i 108 M mboiaH0l OUTOBOT KMCIIOTH
(CH.COOH), j10BefliTh 10 MITKH JHCTHIROBAHOI) BOIOIO. [Momipsiite
pH orpumanoro Gydepy Ha pH-metpi. {] enocib — HaBAKKY
OITOBOKHCIOND AMOHIK MACOIO, SIKA BIAMOBIIAE 1 H pO3amHY, posbasTe
500 M1 ARCTHABOBAHOI BOM, AoaiTe 50 M NBOAAHOT OITOBOT KHCIIOTH
i 06 em nosenite zo 1 1. Taxuii Gyeprni pO3UHH NOBHHCH MATH pH=
4.8. Sikmo pH < 4.8, TO CKOpEKTYHTE HOro 3HAYCHHA 33 JONOMOTOIO
KOHIEHTPOBAHOTO amoHiaKy, ko pH > 4.8 — 33 10noMOro JBLOASHOL
OUTOBOT KMCIOTH.

Jlns OIepsKaHIS AUETATHO-AMOHIHHOT DyhepHoi BUTIKKY BI3EMITD 5 I
Cepe/HBOIMILIAHOT TPOOH IPYHTY Ta 3a/HiTe 50 mn BiAnOBLAHOTO DY (epy.
MNepemimaitre. [locTasTe Ha 100y BLACTOIOBATHCA 200 JULA NPHCKOPEHHA
cKCTpaKili noknaaite npobn Ha poTaTop i npoBediTL CTPYIIYBAHHA
nporaroM | rof
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C. C. Pydenxo, C. C. Kocmuwn, T. B. Mopososa

E Pobora Ne 27

Buinavenus norenuiiino pyxomux ¢opMm BakKHX Merais
(y Oydepniii BHTSIKII TPYHTY)

Matepiaan ii obnaTHAHAA: AUETATHO-AMOHIHHA BHTSIKKA [PYHTY,
GUILTPH, IPODIPKH, MIPHI KONOH.

Xin poborn

AUETATHO-AMORIIHY BHTSAKKY IPYHTY BUI(QIABTPYHTE H BHIHANTE
BMICT NOTEHUIIHO pyXoMHX (hPOPM METaliB Ha aTOMHO-abeopBuiitHoMy
cnexrpodoromerpi C-115-M1 (nonym’sauuii Bapiant). Pospaxyok
NporoAiTE Ha | Kr cyXol Macu IpyHTY.

'& PoGora Ne 28
Busnauenns pyxomux dopm anwominiio B rpynrax

Memood 360pomnozo KoMnaeKcoMempuunozo Mumpyeanns
POIYUHOM XAOPHO20 (hepymy

3riano 3 cyuacHHMH YSBICHHAME, OOMIHHI i0HY B IpyHTI 30008 A3aHi
CBOIM ICHYBAHHIM HAABHOCTI MOCTIMHMX 3apsAiB HA MOBEPXHI TOHKO-
AMCICPCHHX YACTHHOK MIHEPATBHOT OPraHivHOT YACTHHH FPYHTY.

Ocobanse micue cepen 0OMIHHHX 10HIB 3aiiMae ATOMINIG, AKUI ¥
ACAKHX BHOA[KAX MOKE NEPEXOAHTH B oOMIHHMI cran ¥ dopmi
TPLOXBAICHTHHX 10HIB 3 OKTAE/IPHIHOT | TETPACAPHYHO CITOK KPHCTATIMHO
PELIITIH CHIIKATIE. AIOMIHII yTBOPIOE TAKO# CiIamHi riapokcionn. Cranm,
B IKHX 3HAXOZNTECA 10H aMOMIHIIO, BIVIHBAIOTE Ha MOBETIHKY KONOIY,
OCKLUILKH 3MIHa HOro Koopausauiitnoro uncna abo nepexia B ooMinHumii
CTaH BIUTHBAE HA KUILKICTh 3aPA/IB | HA 3aranLHAI BMICT OBMIHHHX 10HIB:
BULCTaHy aloMIHIO 3AIEKHTS | MILTHICTH IPYHTOBHX CHITIKATIB, KHCAOTHO-
OCHOBHI BAacTHBOCTI abo B Halbinbm JArallkHOMY BHITIAII — HOro
NPOTOHHHH PEHMM,

DaKTHIHO BUIHAYCHHA PYXOMOT0 AMIOMIHIIO B [PYHTAX CKIANAETHCA
4 /IBOX €TAIlB. NEPEBLIACHHS PYXOMOTO ANIOMIHIIO 13 IPYHTOBOIO
KOMILIEKCY | HACTYNHE HOr0 BU3HAYCHHS B HBOMY.
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FacanbHa eXoT02iN npaKmuNMHuR KYpe

PeKOMEHTYETHCA MPOBOHTH BHIHAUCHHS PYXOMOT0 AMOMIHIO IPYHTY,
fIepeBeACHON0 B PO39HH 33 JONOMOTOI0 amoHIiHo-0TOBOTO Dyhepa 3
pH = 4,8, musxoM 3BOPOTHOTO KOMITIEKCOMETPHIHOTO THTPYBAHHA
PO3YHHOM XIOPHOTO epyMy B MPHCYTHOCTI Cy/Ibhocanimiary HATPIIO
(six inmakaropa). Cepesns BLAHOCHA [OXHOKA BU3HAYCHHSA B NOPIBHAHHI
3 paropum metomom ckmanae 0,038 Mr/exs Ha 100 r rpyHTy, AKIIO BiH
GaraTiii Ha anIOMIHIH.

Marepiaan il obaaiHaHns: NOBITPAHO-CYXHIl IPYHT, iHAMKATOP,
XIOpHE 341130, TPHIIOH B, konbu na 100, 200, 250 M, am OHIITHO-OLITOBHI
oyipep pH = 4,8, wmisapu.

Ilpuzomyeanna CTaHAAPTHOTO POITHHY ATFOMIHIIO. PO3UHHITE
ATIOMOKAIIER] KBacw 13 pospaxytky 0,02 M B 1 1 MCTHIILOBAROT BOIH,
niKHCAeHoT TpHBau3HO 1,0-1,5 MII KOHUEATPOBAHO H S0,

CriBBiHOWEHHS MIK TpHTOHOM B 1 CTaHAAPTHHM PO3HHHOM
ACTAHOB/IOETECH AHAIOTIUHO 710 BH3HAUCHHAA AOMIHIIO 3 0DOB AIKOBHM
npuAKBAHHAM Oy(hepHOTO POIUHHY. BmicT alOMIHIKD B CTAHIAPTHOMY
pO3UMHI BH3AAYTE BATOBHM METOIOM.

[HaukaTop (PO3uMH Cyab(acamiluiaty HATplio) — OACPAYIOTE
pursxoM posunuenns 10 ¢ cyns(ocaninIoBol KHCIOTH B 60 min
AHCTHIILOBAHOT BOJIH 3 HACTYTTHOKO HEHTPATI3AILIEIO 2 posyrtom NaOH,
70 KMCJIO1 peaKiii 1o METHI0PaHKY (NaOH iae no 70 mn).

Jlns ofcpAKaHHA AMOHIHHO-OLITOBOTO Gydeproro posunny 3 pH = 4.8
HABAKKY OLTOBOKHCIIONO AMOHII0 MAcol0, KA BUINOBLIAE | H PO3YHHY,
posGasTe 500 ML IHCTHILOBAHOL BOAM, nopaitre S0 M1 IBOJHHOT OUTOBOT
kuenorH 1 06°em noseaits ao 1 1. Takwit Oydepnuit po3ant NOBHHCH
mari pH = 4,8. Sxkuo pH < 4.8, 10 CKOPEKTYHTE {010 3HAYCHHA 3a
JIOMOMOTDIO KOHI[CHTPOBAHOTO AMOHIAKY, AKILO pH > 4.8 — 32 10n0MO1 010
MTHOASHO! OLUTOBO] KHCIIOTH.

Ipuzomysanns 0,025 M posuny FeCl, Po3umnite HABAKKY Y
200-300 11 AMCTHILOBAHOT BOH, HIIKHCTITh 20-25 M HCI( 2 = 1,19),
[OBEAITE B0 B 1 11 konbi 10 MITKH.

Xin poborn

30 r PO3TEPTOro i NPOCIAHOTO YEPE3 CHTO 3 JUPKaMH B 1 MM rpyHTY
samuiire 50 M1 amomiino-otTOBOID OyhepHoro posunny. 30osraite Ha
potaropi npotarom | roj. Bursiacy rpysTy piadiIETpYiiTe B MIpHY KO/IGY
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Ha 200-250 mn, ocan nexinkka pasis npomuiire Gydepin posasiom 1o
AOCATHTHHA MITKH Ha MIpHTI Konbi. BiskmiTe 50 ma (insrpary, nonuitre
no weoro 3-5 mur 0,05 M posunny tpunony B (ns rpyHTiE i3 Masmim
BMICTOM PYXOMOTO AMIOMIHIFO — 3 M1, JUIS TPYHTIB Dararux amominien —
5 mit). Posumn surctoroiire 5-10 X8, MOTiM HATpiiTe 40 KMMHHA i OXOTOTITS.
Jlo oxonomkenoro posauny npramiite | M inguKaropa — cynsthaca-
UMAATY HATPIO, 1 BUITHTpY#Te Hasmmok Tprsiony B 0,025 M pozasron
XIOPHOTO 341133 J10 TI0SBH OYporo 3abaprienns cymspocamummary depymy.
Bmict amominiio B r va 100 r rpyrTy pospaxyiite 3a thopmymoro:
(V

mph V{—r{'f, -K) 'Tmp -b-100
Al= ;
30
ae V. —ob'em y ma npubasneroro o po3uHHY TpUIORY b;
V., —00’eM y Ml XIOPHOTO 3271133, AKHI{ M1IOB Ha 3BOPOTHE THIPYBAHHS,
S - i . .
K~ criBBiHOMEHAS MDK po3auHaMu TpHioHyY B i XJIOPHOTO 3411134,

= Vmp.ﬁ'
vf"rt.‘.r!
b — nepenianmii koediuienT Bi 06'eMy, BisTOrO AN THTPYBaHHA, 10
BCHOT0 00 EMY IPYHTOBOI BUTKKH:
I . —Titp tpunony b no amominiio.
Konopumempuune susnavenns ia ymeopennam adapenenozo
Kf).l!'ﬂ.-'ﬂ_'h’(:_]' 3 xpt’.“ﬂ]}?ﬁf&?ﬂﬂ abo RCHteno8uM OpanNcesum
Cythicts Metony nonsirae y BuIyuenHi pyxoMoro amominio | M
posantoM KCl, 3 nopansumm yreopennsm 3aDapRICHOr0 KOMIUTEKCY
Al'13 xpomazyponom C uu KcHICHOBHM OpaHAKEBHM ¥ CHADKOKHCIOMY
CCPEIOBHINIL i HACTYITHOMY poroxonopumeTpysasni 3abapsnenoro
pozumnny. Brimus Fe (11T) npu usomy IHELIKOIDKYEThCS RIIHOBICHHAM
ioro o Fe (1) ackop6inororo kucnotoio.

Marepianm it obaaanannn: kucnora ackopbinosa, HCI (poaGannena
1:1)u.x. abo w.na., kucnora oirosa (rkomit ), 1M pozuun CH,COOH (u.x.,
HJLAL), amOMIHIR TPaRyIhOBAHMI (w.1a.), xA0pHeTHt Kamii (€., q.1.a.),
xpomasypon C abo keuIeHOBHIT opaKeBmil, Boja JHCTHILOBANA, NAMp
(PUTETPY BABIHT,
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Xia poborm

OTpuMailTe coAbOBY BUMANCKY 3 rpyaty 1M po3unHOM KCl y
cnigsinsomesHi 1:2,5.

V jeHB NPOBE/CHHA aHam3y NPUTOTYIHTE posuuH ackopbinosor
sucaomu 3 xoruentpauicio 0.2 r /x, s 9010 3BKTC 3 noxubKoo He
Ginpie 0,01 r maaxky 0,2 r 11i€] KHCIOTH 1 PO3THHITE Y 1

[TpuroTyiiTe 3anacuui sabapenionowuil poFuur IR BUHAUCHHA
amoMinio 3 xpasazyporom C. Jlas 1so0ro 32,61 CH,COONa, 3BakeHoro
4 roanicTio 1o 0,1 1, pozaHHITE NPUDIIIHO B 80 M7 AMCTHILTY, TPHITHATE
0,5 mn CH,COOH (xomit.) i mo6pe nepeMimanTe, MOTiM pozaniiTe 0,11
xpomazypony C, 3BaeHOI0 3 rouuicTio 10 0,01 1, A0BEMTE AHCTHIATOM
710 100 M1, nEpeMilIaiiTe i 3ATHINTS 10 HACTYITHOIO AHA. [oTIM PO34HH
npodinsTpyiiTe Yepes cKIaTHACTHIt PLIBTP 1 MEPEAUHTE B CKISHKY 3
TEMHOTO CKIIa 3 TPHTEPTHM KOPKOM.

Mpuroryiite podouui sabapemoonull posuil AN% BUIHAHEHHA
anoMiniro # xpomazyporon C, I8 1LOTO sMIMIAATE 3AMACHHH
3a6apRTIOIOMIH POIUHH 3 JHCTHIITOM ¥ crispianomenHi 8 o6’ eMin
pozuuny 10 92 06’emin BOH. Po34iH TOTYHTE B JICHL TPOBCACHHA
AHAIITY.

MpurotyiiTe sanacuui safapeniow Ul po3iuH IR BU3HANCHHA
AMOMIHIIO 3 KCWIEHOBUM OPAHNCERLUM. Jina noro 1,09 1 C'Hi(.‘OONa_
spakenoro 10 0,01 1, nouicTits y mipay konby Ha 100 w1 pnw}'mirb y 50
M gucTHaaTy. Jonaiite 6 M KOHIICHTPOBAHOT OUTOBOT KHEIOTH,
nepemimaiite 1 PO3IHHITE B OTPHMAHOMY posauti 0,04 r KCHICHOBOTO
OpAKEBOro; 3BAKEHOIO 3 roaricnio 10 0,001 1, 1 goBeliTs 00 €M POUHIY
o mitis H O (e, Pozumn 3Bepiraiite y CKIAHILL 3 NPHTEPTHM KOPKOM.

Mpuroryiite pobouuu rabapeniojouuil po3HuH JUIS BUIHAUCHHA
ATIOMIHIIO 3 KCWIEHOBUM OPANINCESUM, JUIA YO0T0 3MIIIAHTC IANACHN
320aPRMOIOMMI PO3HMH 13 KCHICHOBHM OPAHAKCBHM 13 AHCTHALOBAHOK
BOJIOIO Y CRBBUIROILEHR] 1:4. PO34HH IOTYHTE Y JICHE IPOBCICHHA AHAM3Y.

[MpurotyiTe posuun amoMINIO 3 koryenmpayicio 0,25 uve-exeln
(auxionuii poswun). Jnn usoro 0,11250 r meTancsoro AMIOMIHIIO,
ABAKEHOrO 3TOMHICTIO 10 0,000] 1, HOMICTITE ¥ MIPHY Kooy Ha S0 mi i
npuanire 3 mn HCI(1:1).

TTicas MpUIHHEHHS BUIICHHA Gy/1L0AIIOK BOAHIO NOMICTITH KO0y
Ha KHILIAYY BOASHY Danio 1 HATPIATE 10 NOBHOIO PO3UMHEHHS AMOMIHIID,
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[licas oxonomwenns B konby nonaiire 3,75 r KCI. 3saxexoro 3
TouHIcTIO g0 0,1 I, 1 TOBEAITE A0 MITKM JHCTHILOBAHOO BOJOK0.
[purotosachuii posunn 106pe nepemimaiire i 30epiraiite B CKISHI 3
IPHTEPTHM KOPKOM.

[Mpurotyire posuun ariosminiio xkouyenmpayii 0,005 mz-exain
(cmandapmuui pozuun), Ans H0ro 25 M PO3UMHY ANKOMIHIK,
RUTOTOR/ICHOIO 3 KOHUCHTPaLi€k0 0,25 MI-eKB/11, IOMICTITS y MipHY Konby
Ha 250 ma i posemite 06'cm oo mitkn 1 M posuniom KCl, nobpe
nepemMilaiiTe i 36epiraiite B CKASHIL 3 NPHTEPTHM KOPKOM.

[purotyiite nopienaasni poswunu. 3 uicio Metow y 8 MipHHX KOnIB
MICTKICTIO 250 M1 NOMICTITE BKa3aHi B Tabmaui 35 06 emu 0,005 mr-exs/n
PO3YHHY AMOMIHIFO 1 J0BEAITH TX 06 eM n0 Mitkn | M posanHom KCL
Pozuunu s0epiraiite B cKISHKAX 13 [IPHTEPTHMH KOPKAMH.

Jlis BH3HAUEHHS AIOMIHIO B IPyHTI 3xpomaszyporow C,y 8 KOHIIHHX
ko6 Ha 100 M BLaGepits no | mn nopisusashix POFYURIE, 3 B pELITY
TAKHX 3Ke Konb — o 1 Mt conbosux sumsncok rpyaTy. Jlo npob nprimiite
10 25 Ma pO3uMBY ackopBinosoi Kucromu, nepemimaire. [lotim
NpHAKHTE 10 25 Ma pobouozo 3abapenioiouoze PO3YUNY OnR
BHIHAYCHHA aIOMIHIO 3 Xpomasypomom C | 3HOBY IEpeMilIaiTe.
3aGapsreni posunnu e pamime 10 XB. i He misHimre 30 xB.
NPOKOIOPHMETPYHTE BITHOCHO MIOPIBHANILHOTO po3arHy Ne | y kioBeTi 3
TOBIUMHOIO NPOCBITMIOYOro mapy 1 cm NpH JOBKHHI XBHI 545 HMm,
BHKOPHCTOBYIOUH CBITODUILT 13 MAKCHMYMOM IpoNycKaHus B obnacri
535-555 um.

Tabauys 35
06’emu cranpapraoro po34unYy
AT NPUTOTYBAHHA NOPIBHANBHHX POIYHHIB

Homep kontu
4 5 6 7 8
4 8 12 | 16 | 20 | 24

Iokaznuk 1
O6’em poguuny Al 0
B KoHL. 0,005
MIeKB/T (cTanaap-

THHIT p-H})
Bumict amominio s 0 1020408121620 2.4
IpyHTI,
Mr-exs/ 1 00r rpyury
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geanvHa eKOTOSIA’ NPAKMUTHUT KypC

J1na BH3HAYCHHA AMIOMIHIIO T KCIAEHOGUM OpaHIcesum y § KOHIHHHX
ko6 na 100 M npHAMITTE 110 2 Ml IOPIGHIOBATbHUX pOIUUHIE, 3 B THIII
raKi %K KONBH — 1O 2 Ml COTLOBUX GUMANCOK 13 TPYHTY. Mpunuitre 10
HHX 110 15 MJ POFUHHY ackopOiHOO! KUCIOM, nepemimaitre. [Totim
npunuiite no 15 ma pobouozo 3a0apenIoIN020 po3Huty LA
BHIHAYCHHS ANIOMIHIO 3 KCHIEHOBHM OpPAH/KEBHM 1 nepeMimaiTe.
JabapsucHi PO3UHHHE HC pasiie HiX yepes 2 FroaHHH micis AoJaBaHHA
3a6apRII0I0YOT0 PO3UHHY MTPOKOAOPH METpy#TE aHATOTHHO J10 TOrD, fK
1e pobunH 13 xpomasypoznom C.

3a pe3ynkTaTaMH KOIOPHMCTPYBAHHS MOPIBHAILHHX POIUHHIE
nobyayiite kanmOpyBanbHHi rpaik | OTPUMAHTE PIBHARHA perpecii B
KOOP/IHHATAX: sr-exs/1 001 rpyHTY — 110 0ct a0CIHC 1 SHAUCHHS OMT HHHOT
rycTHHH (D) — 1o OCl OpAHHAT.

BMiCT AMOMIHIIO B A0CT UK YBAHOMY IPYHT] BU3HAYTC BesnocepeaHbo
3 KaMBPYBATEHOTO FpadiKa T PIBHAHHA perpecii, BIHIMAIOHM PE3YbTal
XOIIOCTOrO JAOCIHITY.

SIKII0 PE3YNLTATH BU3HAMCHHA BHXO/IATH 33 MeK] KamopyBaibHOIO
rpadika, TO BU3HAUCHHA NOBTOPITH, NONEPE/ANBO PO30ABHBIIM BHTAAKY
| M pozunsom KCl. Y usoMy BHIAKY pC3ylbTat, IHAHIICHMIT 33
rpadikom abo pIBHAHHAM perpecil, 301ILWiTH y CTUIBKH pasiB, y CKUILEH
Gyna po3BE/ICHA BUTAKKA.

"E’ Podora Ne 29

Biznauenus BaAoBHX (OPM BAKKHX MeTATIB
v nmoBepxHeBoMY mapi rpyHTiB

Marepiann i 0DIaHAHHA: NOBITPAHO-CYXHIl TPYHT, HNO, (1:1),
HNO, (1 M), l-[30!, AMCTHLOBaHA BOJA, CTAKAHYHKH, MIPH! KOnbH Ha
50 ma, BopoHkH, GinsTpH, NillaHa bans, aTOMHO-abcopOIHHHH
cnexrpodoromerp C-115-M1 (nomym’ suni BapiaHT).

Hpuzomyeanisn 1 M posuuny HNO,: 68 mu konuenTpopanol HNO,
po3BEAiTH B | 11 IHCTHIROBAHOI BOJIH.

[Mpuzomysanni po3wuny HNO, (1:1): 1695 mn KOHUEHTPOBaHO]
HNO, possenite y 2 1 AUCTH/ILOBAHOT BOJM.
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Xin pobotu

5 I HOBITPAHO-CYXOIO IPYHTY 3anmiite 25 M HNO, (1:1). Harpiiire
Ha mimanti bamt npotsarom 10 xe. lonmiire 5 ma H,0, i snosy Tak camo
HArplifTe Brpoaosik 5-10 xu. Cymit 0XomoTiTs, BUADLILTPYIITE B MipHi
k0n0H Ha 50 M1, DLIBTPH 3 IPYHTOM IEPeHECiTh ¥ CTAKAHYHEKH, JOTHATE
20 ma HNO, (1M) i 3HoBy Harpiiite npu t = 100 °C. Oxonogits,
B UILTPYIATE B Ti % MIpHI KONOH, AOBEIITH 10 MITKH AHCTHIIBOBAHOKO
BOJ1010. BMICT BatoBHX (JOpM BaXKKHX METaNIB BHIHAUTE 33 I0MOMOT0I0
aromuo-abeopOuiiinoro criekrpodoromerpa.

f Pobora Ne 30

Buanauennn saconenocri TPYHTIB MiCBKHX BYIHIBL
33 CYXHM 32JIHUIKOM IPYHTOROT BHTHKKH

Jlis DopoThbH 3 okeneqII0 Ha MICHKHX BYTHLAX TYKE HacTo
BHKOPHCTOBYHOTE KyXoHHY citb (NaCl). V rpynti 30iaBmYeTRCA
KOHLICHTPAUIA IPYHTOBOTO PO3UHHY (0COBIHBO y TPYHTIB 13 10GpHM
HOTAHHAOUHM KOMIUICKCOM: YOPHO3CMH, IIMHHCTI rpynTH). e
NPH3BOINTE JI0 AehIINTY NOCTYNHOT A% pocnus BOJIOTH, MOpYIIYyE
BOAHHH pexkum, mo 0cobanso sckpaso NMPOABNACTLCH B JIHITH
wipokonictoi (Tilia plathyphyilos Scop.), sxa pocte mobnusy nopir.
XJ0p03u | HEKPO3H THCTOBOT MIACTHHKH y Tilia plathyphyllos Scap
ML AI€10 CONeil CnocTepiralThes HailyacTie JAPYT1H MOJIOBHHI 1iTa
| NOYHHAIOTLCS 3 KpAlo JHCTKA, NOCTYNOBO MOIHPIOIOYHCH HA BCIO
ANCTORY TNacTHHKY. JKuBa TKAHHHA NMOCTYNORBO BIAMHPAE i THCTKH
ficpeaqacHo onamaiors. OgHak ne sBHmIE Hecmeuudiune i Moxke
crocTepiraTHes | i AiCk THmNX thakropis (rasose 3abpyancnus
MOBITPA, NOTIPIIEHHS BOIHOTO PERUMY IDYHTIB 1 pOCTHH).

Marepiaam i obaagnanus: sarn TEXHOXIMIYHI 200 amamiTHYHI:
KoJ10H Ha S00 mu; BopoHkw: cknaui TTATHYKH; CTYNKH; CHTO 3 OTBOPAMUt
| MM ynapiosaneri wamku: sogsna Oans; Gpinerpu; cynmisna mwadpa;
AHCTHILOBAHA BOJA, MO HE MITHTE a0,

Hns apinsuenny Big CO, BizemiTe 2-3 g AHCTHILOBAHO! BOJMH,
NPOKUI’ATiTH 30 XB. | OXONOAITE,
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Xin poboTn
Hpuzomyeanna [PYHMOEOT BUMAICKH

Bu3HauTe CNOYATKY TIFPOCKOMIYHY BONOCY TPYHTY i BI3BMITH
NOBITPAHO-CYXY HABAKKY 3 yPAXyBaHHAM LLOTO NOKASHHKA. Hanpuiian,
B rpyHTI MicTHTLCH 4,56% FIIPOCKOTIMHOT BOTOTH. BinoBifHO BI3bMITh
nasaxky 104,56 abo 52,28 r nOBITPAHO-CYXOrO TPYHTY (3 pospaxyHKy
100 i 50 r) abconOTHO CYXO0ro 3pajka.

Hapaxky rpyHTY HOMICTITE Y CYXY kosby emmictio 500-750 mu 1
NpUIHHTE S-KpaTHy KinbKICTh AMCTHILOBAHO] BOAM, 10 HE MICTHTh
pyrnexucnorn (250-500 r). Konby 3 HABKKOI 3AKPHHTE FYMOBHM
KOPKOM 1 360BTaliTE 5 XB., MICI5 LHOTO BHTHKKY piaduasTpyitte ucpes
CyXHil CKNATHACTHI QUIBTP. DinkTp NOMICTITH ¥ BOPOHKY M1aMCTPOM
12-15 cm 1ak, o6 sin nexkas na 0,5-1 M HIKIE KPaKO BOPOHKH. He
nonyckaiite, 106 giasrp OyB BHILE BOPOHKH, 60 B IIbOMY BHIIAIKY 1O
Kpato (HLIbTPa YTBOPHOKOTLCH “gyBiTH CONCH 1| KORIEHTpaLLA iX y GuisTp!
FHHEKYETHCIL.

[Nepe THM MK BHIHTH BHDUKKY HA pinsTp, BMiCT KOON 300BTANTE,
MOCTApAiTecs MEPEHECTH Ha (PLILTP BECk moscrmesii rpysT. e neobxiano
1118 TOTO, 106 YACTHHKH TPYHTY 3aK0/IbMaTy BATH TOPH QuIbTPA, 1110 CIIPHAE
sGimsmennHio nposopocti dinsrpary. [Tpn RIUTHBAHH] CYCIEH31T CTPYMIHD
cnpamyiite Ha GokoBy cTiHKY (uistpa, 106 BiH He npopsasci, Bumsbrky
dpiETpYITTE A0TH, TIOKH (PLIBTPAT HE CTAHE NPO3OPHM. AHani3 BOIHOI BHTSAKH
[TOUMHAITE MHCIS TOro, AK BOHA NOBHICTIO NPOMLIBTPYETHCH. Ii kiutbKiCTH
BUMIPAHTE MIPHHM ITATIHIPOM. Bo/l BUTAKKA HEODXIHO aHAM3YBaTH
oAIpa3y % MCAS IX OTPHMAHHA, OCKLUTBKH 1111 BIVIHBOM MIKpODIONOrTaHOL
JANLHOCT] MOAKE 3MIHIOBATHCS 1X CKIal (OKMCTIOBAHICTB, TYAHICTD).
36epiraitte BUTSDKKY B KOOI 3 3aKPHTHM KOPKOM.

Busnaqennn cyxozo 3Ky GRMANCKU

CyxHil 3A1HILI0K BOJHOI BUTAKKH 12€ yABICHHA PO FArATBHII BMICT
y IPYHTI POIYHHHMX Y BOJIL OPraHiuHHX 1 MIHCPANBHHX CHOIYE. 3a
BEIHUMHOIO CYXOT0 SAIHIIKY BU3HAUAIOTE CTYNIHE JACOICHHSA IPYHTIR,
5()-100 M1 BOTHOT BUTSHKH NOMICTITE Y fapdoposy yHaploBaILHy HaulKy
aiamerpom 7-10 cm (nonepeaHbO BHCYUICHY 1 spaKeHy). YnapioBaHus
[POROALTE, MOCTYIOBO A0AAHTH HoBi mopuii BuTsAKy. [lo 3aKIHECHH
YIIAPIOBAHHA HAWIKY 3 CYXHM FATHLIKOM BHTPITE 330BH1 YLIETPYBA/TLHHM
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MANepoOM | BUCYINITh ¥ CYIMABHIN wadi npu 105 °C nporarom 3 rog,
OXOMIOMITE 1 3BaxcTe. BHCYIyBAHHSA MOHA IPOBECTH Ha C1a60 HarpiTii
CACKTPOIUIHTI, YHUKAIOYH MPOKAMIOBARHSA JAMHIIKY. BMicT posummmnx
PE4OBHH Dy/le XapakTepH3yBaTHCS BETHIHHOIO CYXOro 3AIHLIKY,
BHPAXKCHOK Y BIICOTKAX:

A-100
Cyxuit 3anumox, % = ———

Ae A — Maca 3anuniky, r;
P — naBakka rpyHTYy, sika BiANOBiaE BIATOMY 00’ €My BHTSKEM, I.

[[lo6 BumyumTh 13 cyxoro samuuiky PO3YHHHI OPTaHIYHI PEYOBHHH,
NpobH B Hamkax npoxapre B Mydeni npu 600 °C o Gimoro konsopy
(10-15 XB i3 MOMEHTY JOCATHEHHS BKa3aHOI TeMmneparypu). HAxmo
O30/ICHHS HE NPOAILIO, TO YAIIKY OXONO/ITE, I0AaiTe JeKilbka Kparnens
AHCTHALOBAHOI BOIH 1 3HOBY NpOXapre.

Bmict Bonoposuntmnux coneif y 6insmocti IPYHTIB KOJTHBAETHCS Bij
COTHX 110 NECATHX YacTOK BIACOTKA. 3aCONEHMMH BBIKAKTECH IPYHTH
3 BMICTOM coneii Ouibiue 0,2%. Slkino B rpyHTax BMicT coneii HEPERHNITYE

Yo, TO iX BITHOCATS /10 CONOHYAKIR,

I. Sk pospaxysaru koedinierrs KOHUCHTPALIH BaXKHX METAlIB y
NOBEPXHCBOMY Wapl IpyHTY ?

2. Ik BU3HAYHTH CyMAPHMIT HOKA3HHK 3abpyaneHns rpyutis BM?

3. Slka urkana BUKOPHCTOBYETECS 1115 OILiHKH piBHS 3a0pyaHCHHS IPYHTIB
BKKHMH McTanamu?

4. oscHiTe, Ak npasumbHO BLANOpaTH rpyHT Ans anamisy.

5. HMogcHiTs BiaMIBHOCTI B NOHATTAX . BATOBHH BMICT BaXKKHX META/IB",
»BMICT pyxomux dopm” Ta | smict HOTCHILIAHO pyXoMuX (hopm
Baxkux wmeranis” y rpyuri. Ski meroamuni MPHHOMH
JACTOCOBYIOTHCH JUIA BHILIeHHS uux hopm BM y IpyHTi?

6. Sk Bu3HAYHTH 3aconeHiCTE MickKHX IPYHTIR?

7. Slkuit eneMeHT BH3HAYAETHCH B IPYHTI [IIAXOM 3BOPOTHOIO

KOMIUICKCOMETPHYHOTO THTPY BaHHS POITHHOM XJ10pHOTO (hepymy?

Konrpoaeni sannrauns 1o po3ainy
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PO3/ILI 4
AHAJII3 BO/JHUX OB’CKTIB YPBOEKOCHCTEM

Melkanili nepesaxnoi 61pmocTi ypboekocHTEM Yrpainu
CTIOMMBAIOTH SK BOAONPOBLIHY, TaK | KpHHHYHY Boiy. Tomy EKOIOTTIHHH
aHaNi3 OBHHEH OXOIUTIOBATH BOJHI 06 '€kTi 060X THITIB. ['INEHIHI BIMOIH
U KPHEHUHOT BOJIA BUKJTAJICH] B HOPMATHBHOMY nokyMerT “CannTapHbie
NpABHAA 110 YCTPOHCTBY H CONCPHAAHNIO KOMOALEE H KAITTaKCH, POIHHKOR,
HCTIONB3IYEMBIX IR ACHEHTPANHIOBAHOTO XO34HCTBCHHO-MIHTLEBOTO
sojocHabxkenna” Ne 1226-75 Bia 20.02.75. Mpu ominol AKOCTI
BOZIONPOBIAHOT BOJM CIiJl KEPYBATHCH HOPMATHBHHMH JIOKYMEHTAMM
“Bona nuthepan. Furuenuyeckue rpeboBanus M KOHTPOIL 34
kauecTBom” Ne 2534 sig 29.06.88 T1a "Tlcp:mmHi caHITapHl NpaBHia
I1010 BOAH LeHTpatizoBaHoro Bojonocradanis’” Ne 253.

BiAmosiiHHMH JOKYMEHTAMH KEPYIOTLCA ¥ CBOTH AIHIBHOCTI
caHenieMCTanIii BCiX 001aCHHX LeHTpiB YKpaiHH.

B zasoMy po3/1ii NOAaHi MCTOIHKH BU3HAYCHHS B THTHIA BOII IHILIE
BAKKHX METATIE Ta AMOMinII0. THii XiMi4ri 3a6py/HIOBaY (B.T. HITPATH)
Bya1yTh POSTAAHYTI B OKPEMiil KHM3i, TPUCBAYCHIH BOIHHM EKOCHCTEMAM.

V tabmiui 36 naseaeni gani wozo [JIK BakkHX METAIIB Ta ATIOMIHIIO
v BOJIOMPOBIIHIH T2 KPHHIIHIA BOJU.

Tabnuun 36
[panu4HOAONYCTHMI KOHUEHTPANii BAKKNX meTais
¥ BOAONPOBiMiH Ta KpUHKIHIA BOi

Enement ['JIK v soponposiguiit | THK y KpHHUYHIA BOAL,
Boji, Mrin M1/
TS 5 5
Mauras 0,1 0,1
Kynpym 0,1 l
DepyM 0,3 0,3
Kaamii 0,0001 0,001
TLnombym 0,03 0,1
Amominii 0,5 0,5
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3abpyaHenns BONONPOBIAHOT T4 KPHHHYHOI BOJH MICTA BAKKHMH
METaNaMH BHIHAYAIOTS, NOpiBHIOI0YH 3 TIIK s BiimoBinmumx kareropiii
BO/IH, A TAKOK 13 (JOHOBHMH 3HAUCHHAMH.

[TpH Bit3sHaue i piBHS NepeBHIEHE HOHOBOTO BMICTY BAKKHX METATIR
Y BOJI HCODXLIHO CIOYATKY PO3paxyBat KoedillieHTH KOHUEHTpAIi o
KOXKHOMY 3 HHX 33 CacToM AK BINHOWIEHHA BMICTY eneMeHTa B
NOCTIDKYBAHIH TOULI 10 HHOTO (JOHOBOTO BMICTY:

K.=C/C,.

Donosutt emicm BAKKHX METATIR 118 KPHHHYHOT BOAH HEOOXi/1HO
BHIHAYATH B OIHIH 3 €TANOHHHMX (CKONOTIYHO YHCTHX) 30H MicTa, a
(hoHoBHIT BMICT Y BOZOTMIPOBIHII BOZ — HA BHXOZ 3 04MCHOT CTAHILT.

Cymapruii nokasHuk 3abpyaHeHHs 5K 115 KPHHHYHOL, TaK 1 jui
BOZOTIPOBUIHOT BOJIH Z_ PO3PAX0BYIOTH 3a hopMynoro;

Z :iﬁ’r —(n—1),
=l

A€ 1 — KUTBKICTh IOCIIUKYBAHHX EIEMCHTIB, Koedimient KOHLIEHTPAIi1
AKHX DLIBLIHIT 33 OTHHHILIO.
Pisesib 3abpynnenns su3nauaiors 3a Tabmauueio 37.

TatGauya 37
Buznadenns pisus 3abpyiuenns nurHoi BOIH
BAKKHME METATAMH 33 CYMADHHM NOKa3HHKOM 3aGpyauenns

Jiavuenns cymMapHoro nokas- PiscHn
HUKa 3a0pyaHenns (Z,) 3abpyaHeHEs
<10 Crabkuii
10-30 Cepenniii
31-100 Bucokuii
s =100 Hyxe BHcOKHi

% PoGora Ne 31
Bindip npob soan

Mlc_uc B1160pyY npo6 3anexuTs Big NOCTABICHOrO sapaanns. [Ipo6n
BOH BLIOHPAIOTE y MasloBOJIHI ii Garatososui fnepioam.
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Binfip npod moxe bYTH mmnpaafmu,u (nepezyanprum) abo
cepitrun (pezyasprun). Tpoda uu cepid npod Mae OyTH XapakTepHOK
A8 Micus BiAGopy, @ 06'eM 3aNexHTh BII KUTBKOCT] KOMIIOHEHTIB, 110
BHAHAYAKTHCSA, TA 0OPAHOT METO/IMKH aHAMIZY.

Hpocmi npebu ONCPKYIOTH OIHOPAZOBHM pigbopom 06’ €My BON,
HEODXIMHOrO ANs aHANily; Imimani — Ue CyMil NpocTHX npob,
Bimﬁpsﬂux OIHOYACHD 3 pizﬂux MICUE JOCTURKYBAHOTO 00 €KTa UM B
OIIHOMY MiCHIi 4Epe3 TICBHI IIPOMIKKH Hacy (BOHH XapaKTCpH3YIOTh cKaan
BOAM B TpOCTOpI 1 4aci). B okpemux BHIAIKax, KO CTiYH1 BOJH
CKHAIOTBCA Y BOAOIMY, B AKIiT aHAMI3YI0Th BOLY, HEPETYJIAPHO I B PI3HHX
KUTBKOCTSX, BIAGHPAIOTH CEpedrio nponopuitny npaiy (CyMILLI POCTHX
npoB, 06’ €M SKHX IPOTOPLIHAHKMI Ki BKOCT] CKHIYTHX CTINHHX BOJL).

[podu BoM BIAOEPITH Y CKIAHKY 3 oM ETHIEHY YH mpcwuuamm 0
cioia “naitpexc”. [locyn BUMHITTE CHHTETHHHAMH MHIOUHMH 3acoDamH,
POITHHOM XIOPHIHOT KHCIIOTH, CIIIAHMI — XPOMOBOIO CYMILLILLID, THC/s
4Oro CHOMOCHITH CMOMATKY BOAOMPOBLIHOK, @ MOTIM JHCTHILOBAHOI
ponoto. [epen sinbopom mpob nocyn 2- 3 pasd MPOMHHTC BOAOKO, AKY
GyzeTe GPaTH U1 AOCTITKCHS ([U1% J0CTOBIPHOC 1l pE3y/ILTATIB BUIDEPITH
OAHOUACHO 110 2 npobu). [TocynHuy 3aN0BHITE BOJAOKO BIIEPTE, nob He
S HIIANOCA NOBITPS | 3AKPUATE KOPKOM. aHuIiTh Miclie 3abopy, Jac,
nipisemie 0colu, sxa BiaGupana npobu.

E’ Pobora Ne 32
Busnadenns BMICTY BRAKKHX MeTaais y Boi
V 3B 3Ky 3 THM, 110 BAXKKI MCTAIIH nepeOyBalOTh Y BOJ AK B 10HHOMY,

TaK | y “38’A3asHoMy” CTaH1, HEOBXUTHOK CTALEK aromMHoabcopOIiHHOTO
aHatizy € MiHepanisauis npob Bo/u.

-

Marepiann i ofxagnaHHA, KOHUCHTPOBAHA HITpaTHa KHChoTa,
HICPOKCHIL BOJHIO, MIPH] CTAKaHM, YIApIOBaNLA] HALIKH.

Xix poboru:
[Mpoksn’&TiTE 5 M KonuerTposanoi HNO, nporsrom 2-3 XB. y MIpHHX

crakanax Ha 250 M U CTepHIBai nocy/y. 3aMuIKH HiTPATHOT KHCAOTH
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mniiTe B ekcukarop. Hanmiire B miAroToBaeHi MipHi crakanm no 200 mn
AOCHBKYBAHOT BOAW. 3 KOKHOT IUIAIIKH BI3BMITE 110 TPH HOBTOPHOCTI
JocpKyBanoi Bogn. CTakanu NpoHyMepyHTe, TN TS Ckorpadom
abo cnupTOBHM MapkepoM i MOMICTITE HA mimany Gamo. Criakyirre,
100 Ha o1Hi mimaniii Gami Gyin posmirieHi pobH BOIM 3 OHIET TUTSIIKH
3 METOHO 3ar10B1raHHA IEPEMIYBAHHIO Napis i3 pisHux npo6. [poseaits
ynapiosanas soau npu 100 °C. Crinkyiire, n1o6 Boia KHIiia HOBITEHO
(He jomyckaiite cHabHOrO Kuninna'!), YnapioBaHHs BOIH NPOBETITE 3
200 10 5 mn abo nocyxa. [To 3aKIHUCHHI YIAPIOBAHHSA B MIPHMI CTaKaH
nojaiite 2 M KOHIEHTPOBAHOT HNO, (0.c.u.) Ta 2 Mn HIC)I (u.ma.).
[epokeu Boanto aonueaiire mo kpammuax! Cymil 3HOBY HOCTARTE Ha
minany Hanio | NPOKHIT' ATITE poTsrom 5-10 xs.

[MomicTiTe MipHY NPOBIPKY B CTAKAHYMK, NOKIAITE HA BTy, BHBEAITH
sHaueHHs Ha “nyne”. 3paxre 10 r BoaM, 3p0BITH MapKepOM MOMITKY
BUINOBIHOTO PIBHA BOJIH.

CyMil, IO 3AAHIIIIACA ITCI YIIAPIOBAHHS, WIHITTE B MIPHI MPOGIPKH.
[povwuitre aekinbka pa3ie MIpHHI CTAKaH HEBENHKUMH MOPLISAMH
(npubnu3Ho Mo 1 M) AMCTHIROBAHOI BOAM, AKI TEXK 3MMATE B Ti 3K
npobipky. OCTaHHIH MITUITP JOBEIITH 10 MITKH SHCTOI0 ZHCTHTLOBAHOK
8071010. [IpoGu nepemimaiite nuBIXOM NEpeBepTaHis, 3AKPHTHX (ONBIOIO
NpobIpok.

Y 3B’A3KY 3 THM, 110 BMICT AeSKHX MIKPOEIEMEHTIB (ImoMBymy,
KaIMII0) B IPHPOJIHIH MHTHIH BOMII 3HAXOIMTHCSH 33 MEKAMH Yy TIHBOCTI
NPAMOT0 aTOMHO-abCOpBUIHHOT0 BH3HAYCHHA, HEODXiTHO IIPOBECTH
AOMATKOBE KOHIEHTpYBaHHA. KoHueHTpyBanHs npof nposeits Tak: B
yIaprosaibiy 4aliky Hanuire 10 r npuroToRIeHol BHIE3A3HAYCHHM
cnocoboM npobu i Bunapyiire il Ha mimaniii Gani go | M.

[1pn HeobxianocT nposeaits (inkrpyBans npod nepej aromHo-
abeopOIiHIM aHATII0M.

E PoGora Ne 33
Busnavennn smicry amominiio y soxi

Hessaoxaoun na 3nasmmii BMICT woMinio B seMuiii Kop1 (nepimmii cepen
METame), y surnaa AL’ Bid HaneKHTh [0 TOKCHMHHX PEYOBHH.
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TOKCHUHICTS ICTOTHO 3AMCHKATE BUL (GOPMH ATHOMIHIKO (11I) B npHpOITHUX
VMOBaX (MATOPO3YHHHI TH PO3UMHHI COILL, KOMIUICKCH] CITOIYKH), po3 MIpIB
JOHIB (KATIOHH METATY MOKY Th YTBOPIOBATH nomMepH! TUIPOKCOKOMILIEKCH
10 CKIaay AIH(DH)W'S"), TeepaocTi Boan. Ocobnneo Hebe3neH M JUId
KUTTEARIsHOCTI TiapobionTis Al(IL) y m'sakux BOmax, TOMY BUCHI
sRawatoTs, mo ITIK Al'" B MPHPOIHMX BOIAX 3a7I€KHO BUL IX TREPAOCTI
[IOBMHHI BUINMOBLIATH HaBe eHIM y Tabmuii 38

PloHu ATOMiHil0 YTBODIOIOTS 3 cpioxpomiiarinom R npu pH = 5.4
KOMIUICKCHY CHIONYKy (ioeTOBOTO KOMLOPY, WO JIEKHTE B OCHOB
KibKicHOrO Bu3HaderHs Al™.

BusnadeHH0 nepemkompkaots: hepym (I), AKHH TOMEPEIHBO
BinHOBMIOITE A0 depymy (1) riapoxnopuaoM FIIpOKCHAAMIHY]
dyopHaK 1 3HAYHA KUILKICTH OprafigHux cnonyk (1x BHAANAIOTH
BHNAPIOBAHHAM TIPOOH 3 XJIOPHAHOK KHCJIOTO I NPOXKAPIOBAHHAM
3anMIIKY); SKIO B Npo6i MICTHTHCA 3HAYHA Kinekicts ocdaris,
ATIOMiHiil BH3HAYAIOTH 33 METOIHKOIO 3 B-OKCHXIHOMHOM.

Marepiann il 06aagnanus: MipHa ko1ba MICTKICTIO 50 ma; doto-
e/ICKTpOKOIOpHMETD; epioxpomuian R; 10 %-# postnt riAPOKCHIAMIHY
rinpoxaopiay NH,OH-HCI; 10%-ii po3unn rigpokcHy Harpito, 10%-
PO3YMH ALETATHOI KHCIOTH, 9714, (9,5 M1 KOHUEHTPOBAHOT KHCIOTH
poabaete 90 mn Boam); ancrarnuit Oydep (pH = 5.4); cTaHaapTHHA
pozann amoMinio (1I).

Ipuzomyeanns posuuny epioxpomyiany R: pozuuHiTE 750 Mr
peaxrusy B 200 Mn1 BoaM, AojaiTe 25 I XIOpHAY HaTplto, 25 T HITpaTy
AMOHI10, 2 M HITPATHO! KHCIOTH (KOHIL) 1 po3basTe BOAOK 10 1 71,

Ipuzomysanna ayemamuozo byghepa (pH = 3,4): no 446 M7 pO3HHHY
aueraty marpiio, C = 0.1 Moms/n, gommite 100 mMA po3uHHY OUTOBOI
kucaord, C = 0,1 mons/n, 1 pozbasTe AHCTHILOBAHOI0 BOJOIO 10 ] .

TaGauyn 38
[JIK A" y npHpOHBX BOAAX 3adexno BiL iXHLOI TBEPAOCTI

TeepuicTs, MMONL Macosa konmenTpaiis AW |
CKB/T (I 1K), ma/n
) <0.05
2,6-71 <0,
T >7. <0.5
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Hpuzomysannun ocnoerozo pozuuny: po3duHiTe 1,758 r amomo-
KameBHX TanyHiB KAI(SO,),12H,0, u.1.a. B AHCTHABOBAHIA BOMI |
posbarte go | 4. B | M ogepskanoro posuuny mictiursca 0,1 mr Al (1),

IMpueomysanus pobouozo pozuwny: posbaste 10 Mn ocHoBHOro
CTAHAAPTHOTO PO3YHHY AHCTHALOBAHOIO BOAOIO 0 | 11 (BHKOPHCTOBYITTE
3aBKIH CBLKONPHIOTOBICHAM). B | Mn pozuuny mictureca 0,001 mr
Al (TII).

Xix poborn

Y mipHy konby mictkictio 50 mn pamaiire 25 M1 aHATI30BAHOT BOIH
(K110 10TPIGHO, 3a37aMErTH PO30ARICHOT Y1 BUTAPDEHOT TAK, 1100 Y LEOMY
00 emi micTiiocs 811 0,001 10 0,03 mr amominiio). lonairre 0,5 Ma posumny
MIPOKCHIIAMIkY, 3 M1 po3umHy epioxpomiianiy R, nepeminaitre; mpumire
KparsiMu posura NaOH o nosien dionetoBoro 3abapeicHnst, 4 noTiM —
posann CH,COOH no nepexoy #oro B KoBTHIi komp; Hammire 10 Mo
oyiepy, poz&amc JHCTHILOBAHOIO BOIOIO 10 PHCKH 1 EPeMIITIANTE.

Hepes 20 X8 sUMipsiiTe CBITIONONIHHAHEA POIIHHY, NOPIBHAHO 3
KOHTPONEHAM JOCILI0OM, TPOBEACHUM 13 25 MII THCTHIBOBAHOT BOIH |
BCIMA peakTHBaMH. BHMIPIOBAHHS NPOBCIITE ¥ KIOBETAX 13 TORIHHOKD
wapy 2 cM, KOPHCTYIOUHCE 3eIeHHM CBITI0QLIETpoM (4 =530 HM);
MOJIApHHI KoeMIIeHT cRiTIonormAanns 4-10°,

BMICT amoMIHIi0 BH3HAYTE 34 IPATYIOBATTEHHM rpadikom, [ no0yaoBH
skoro Biabepis 0; 15 2; 5; 10; 15; 20; 25 i 30 ma pobotoro CTAH/IApPTHOTO
po3auRy, o sumoeitae 0; 1; 2; 5; 10; 15; 20; 25; 30 mxr A, O6pobits
KOMXCH PO3UHH aHAIONYHO OnMcaHoMy BHIe. X1 aHamisy npu nobyiosi
KPHBOI MOWHA CIIPOCTHTH: B MIpHY KonGy MicTkicTio 50 Mn jpomuiite
NoTPIOHI KUILKOCTI po60tOro po3unny amoMIHIIO (1IT), nomaiire o 3 mn
cpioxpomitianiny R ta 10 ma Gydeproro PO3UMHY 1 IOBEAITH 00'eM 10

PHCKH.
Macosy KonnenTpaiio amominiio y npobi X o6uncnits 3a opmyoro:
a-1000
=— M2/ a,
v

Ae a— KinbkicTs Al 3a rpayroBanLHOIO KPHBOIO, MKT:
V' — 06 em npobu Bomm, Mo,

Peakcr HEH, KL FACTOCOBYHOTH B ﬂHa.FIBI. IIDBHH.HJ MIC'I‘I-ITH MIHIM&HBHY
KUILKICTE anoMitiio (1), s msoro yuiicHIonTs iX nepesipky. o 2 mu
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peaxtusy (pH =5,4) nomitre 3 w1 po3aHHY epioxposinaniny R, 3 muauerar-
yoro GydepHoro posuHHy. SKIIO B PEaKTHBL € amominii, 3abapaieHns
POFMHHY CTAE POKEBHM, AKLIO HEMAE, — 3ATHIIACTECH OPAHKCRIM.

'E' PoGora Ne 34
Buanauenns bakrepianbnoi 3abpyinenocti Boau (Ko1i-THTPY)

MikpoopraniIMu ii nepesycim GaxTepil — 0/1Ha 3 HCBUL EMHMX JTAHOK
BOMHHX eKOCHCTEM. 3anewHo BiJl cnocoby XapuyBaHHS BOHH
[OMIRIOTHCA Ha HOTHPH IPYITH.

Aamompoghui GakTepii OTPUMYIOTHL CHEPI1IO i BYIyIOTH BIACHHI
OpraHi3M 32 PAXYHOK OKHCHEHHSA HCOPraHIMHHX CHOTYK, TAKHX K cyibdian
i cnonyku (epysty. OcoBMHBO COPHATIHB] /TS HUX CTIMH] BOJTH NPHAYO-
y6aradyBaHMX KOMOIHATIB, WaXT Ta iH. OKHCHIOIOMH CTIOTYKH depymy i
cynedypy, 1 GakTepii ICTOTHO MOHHKYIOTE pH BomHOTO CepeloBHINA.
BHCOKA KHCJIOTHICTE BOAH PYHHYE BOJIHI CKOCHCTEMH, SHHIIYIOUH bararo
BB uiopy i dayH; KpIM TOTO, Taka BOJa arpecHBHA MO0 berony,
METAMB TOIIO | CTAHOBHTE 3arpo3y 3A0POB 10 MOACH.

Canpoghimui GaxTepil XapuaylOThCca MEPTBOK OpraHidHOK
PEUOBHHOK, POIKIAIAIOYH TINA BIIMEPINX POCITHH | TRAPHH 0 TPOCTHX
cnonyK (BOAM, BYIMEKHCIOro rasy il MIHCPAIbLHHX coneit). bes uux
OpraHiaMiB JKHTTH Ha 3emii CTano 6 HEMOKIHMBIM, 60 BOHO LIBHIKO
nepersopuiacs b Ha «ekam TPYTIB BLAMEPIIHX OpTaHi3MIB,

Baxmepii-koMeHcan Xap4yloTbCs 334 PaxyHOK AHBHX ICTOT, HE
saBaaloan wkoaH. Take «CHiskuTTs» GaxTepii 1 OpraHisMy-Xaisnina
p3aeMokopiche. Hanpuinan, v ToBCTOMY KHIUCHHHKY JTHOAHHH i TBAPHH
IHAXOAMTECH AyKe Garato korimopdrux Gaxtepiit. Bouu TyT MaloTh
i/IcAnbH YMOBH CEPEAOBAILA; NOCTIHHY TEMIICPATYPY, BOJIOTICTL 1KY,
13 MC/KAMM OPraHiIMy-Xa3siHa BOHM JIOBIO iCHYBATH HE MOKYTD. I
HakTepii CHPUIIOTE KPAIOMY NPOLECY TPABICHHS, PO3KIAIAI0TH JCHK]
KOMIOHEHTH % JI0 TAKHX CIOMTYK, K1 OPTAHIIM JIOIHHH MOAKE 3aCBOTTH.
bea Takux GakTepiit MOAHHA il TRAPHHN ICHYBATH HE MOXYTh.

Hapasumuyni Gaxrepil TEK ICHYIOTH 33 PAXYHOK 1HIIHX OPFaHiiMIB,
Afe 3ABAAIONH TM NPH LBOMY WKOZH. IX e HABHBAIOTL namosennmit
460 XBOpoOBOTEOPHUMH, OCKINBKM IX POSMHOKCHHA BHKIHKAE
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3aXBOPIOBaHHA opranismy. Hacamnepes e 3yMOBMIOETECA NPOAYKTAMH
AHTTEASANBHOCT] IHX OaKTeplil, TAK 3BaHUMH mokcunaui (OTpyTamn),
AKI BUKJIHKAOTH MIIBHIIEHHA TEMIEpaTypH, po3naj BakKIHBHX
WHTTEBHX (YHKIIA, nopymeHHs romeocTa3y rouwo. Ocobnuso
nebesneuani Hakrepil, sxi ¢ 36ynuukamu THdY, XOACpH, AE3HHTEPIT i
MOXKYTh CIPHYHHHTH CMEDPTh MoAuHN. Tomy GakTepiaibHi aHATIZH —
HeodXi/IHA CKIanoBa OCTDKEHB BOIH DKEPeN, AKi BHKOPHCTOBYIOThCA
JULA THTTA, KYTIaHHA TOUIO.

[Marorenni DakTepli MOTPAaNIsIOTE ¥ BOAY FOJOBHHM YHHOM 13
HEOMHINEHHX YH ITOTAHO OYHIIIEHHX KOMYHANBHUX CTOKIB, CMITTEIBAITHILL,
BHIPIOHMUX M TOIO. MeTo/n BHsBIeH s GakTepiil Z0CHTS TPYAOMICTKI if
OO, BOHH TPYHTYIOTBCSA Ha CKIAIHIX DIOXIMIYHHX aHAM3ax il JocTymHI
JHLIE CreLiani3oBaHumM, 1odpe obnaananmm naboparopiam. [pote icHye
JIOCHTE MPOCTHH METOI OMIHKH GakTepianbHOl 3abpyaHeHocTi BoaH —
BH3HAYCHHAM Koai-mumpy. CyTh HOro noadrac B TOMYy, IO ¥ BOjl
BU3HAYAETHCA TIPUCYTHICTH NEBHOTO THITY DaKTepiil, a came KoMQOPMHHX.
[le Gakrepii-komeHCanM, AKi IHAXOAATHCH B TOBCTOMY KHIICYHHKY
momin. Llosenio MuTbApIM iX NOTParuIsiOTs Y IPHPO/IHE CEPEIOBHITIE 3
ckckpeMcHTaMH. 80-95 % nux Gaxtepiii npeacrasicHo BHAOM
Escherichia coli (E. coli). Tomy nasBHicTs komidopmuux Gaxrepiii BKasye
Ha 3abpyuenicrs pomn Qexamamu. Komdopmni Gaxrepii 36epirators
AHTTEIAATHICTS 1033 MEKAMHU JIOACHKOI0 OPraHI3My 3HAMHO JIOBIIE, HiM
narorensl. Poipodneno npocti MeTo/n 1X BH3HAYSHHS, TOMY METOJ KOITi-
THTPY UIHPOKO BHKOPHCTOBYETHES Y BCHOMY CBITI ZUIs OLIHKM GaKTepiaisHoi
3aOpYHEHOCTI BOAHKX [HKepe.

Bapro nam’sararn, mo cami coGoro konidopmui Gakrepii He €
HEDE3IECTHHMH /UL TIOIHHA: TX HAABHICTS Y BOJI CBUTUHTS PO T€, 1110 BOHA
3abpyHeHa Gekanismu, 1 0THke, MOKE MICTHTH NATOTCHHI MIKPOOPIaHI3MH.
Y PI3HHX KpaiHax ICHYIOTH CAHITAPHI HOPMH MIONO HAABHOCTI y BOM
KOmGOPMHIT OAKTEPIii; IEPEBHIIIEHHS X HOPM CBUIMHTS IIPO NOTCHLITHY
HEGE3NeKY BUKOPHCTAHHS BOAM [UIA ITHTTS UH KYTIAHHS.

OriKe, KOM-THTD € HEeODXIAHOIO CKIAN0BOKY EKOSOTIMHOT OLLIHKH
BOAHOTO maepena. Po3pobieHo pisHl MeToam BUABNCHHA il KIALKICHOT
ouikH konidopmuux dakrepiii. Haitnpocrinn 3 mux — Xary i Minminop
(3a Hassamu QipM, wo ix pospobuan). Obuasa MeToaH GasyioThes Ha
aTHOCTI KomdhopMuix GarTepiil POIMHOKYBATHCS Ha HEBHMX MOMKHBHIX
CCPEAOBHINAX TA YTBOPIOBATH TaM KOJIOHIT, SKi NErko BHABIHIOTLCS
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pe036poeHHM (200 3 BHKOPHCTAHHIM aynn) okom. Crnaj MOKHBHHX
cepeoBHIL NIIBPAHO Tk, 110 HA HUX pO3MI 10IKYIOTHCH JTHITE KOTHBOPMHL
Baxrepil.

Memod Xamu., Komnasnia Xari BHIYCKAE CHCIIATBHI Habopu Ui
1boro anamsy. Koxen 3 HHX MICTHTB NAKeTH 3 NOAKHBHUMH CYMILIAMH 1
npobipku 3 poOkamu (Bce cTepuiizoBane). Anami3 nepeadbayuae Jsa
[OCAIAOBH] eTany BH3HAUCHHA epIiMii — UM € B3ATaml y BOMI KOdI-
paxTepil; APYrHil — AKIILO €, TO CKUILKH.

Marepiaan i obaaaHanH#: 5 nabopis Xard A0 BHIHAUCHHA
HasBHOCTI Koni-GaKkTepiii (110 MICTATE CyXHH naxTo3HHI OyneiHoH); 3
X Habopie Xard — A BU3HAYCHHS KITBROC 11 komi-Gaxrepii na 100
MUIT BOIH (I10 MICTATE CYXHH JIAKTO3HO-7KOBYH Hi1 OYILHOH)

Xia poboTH

Axicnuii ananiz memodom Xamy. CTapanno BUMHHTC PYKH 3
suziom. Binkpuiire na6ip. He Topxalitech pykami BHYTPILIHbO! 4ACTHHH
Habopy il KPHITIKH, OCKLILKH MOKETC 3aHECTH TYIH Gakrepii. Hanosnite
Habip BOOIO, IO AHAIBYETHCH, i 3aKPHIITE KPHILKOIO, 3aUeKaHTe, MOKH
MOAHBHHMI OYIBIHOH POITHHHTLCA Y BOJL, MTOTIM riepeBepHiTE HabIp, o0
gHYTpilHg MPOBIPKA HAMOBHUIIACKH LIHM PO3HHHOM. [poctexTre, mod y
pHy TP npoBipui He Oyno Gy1L0alIOK HOBITPA. [osTOpITE IPOLEAYPY
3 yoTHpMa iHIMMH HaGopamu. [locrasTre Bel 5 pabopis y TEIUIE MICIE,
fakaHO B TEPMOCTAT NPH TEMAEpaTypl 35 + 0,5 °C. Yepes | roj. 3HOBY
nepeBepHiTH HADOPH, 1100 BHIATHTH OyasbalikH NOBITPA, AKE MOIIIO
BUALTHTHCS 3 POIIHHY BHACILIOK HATPIBAHHS, MNMosepiTh HAGOPH 3HOBY
10 TEPMOCTATA.

Slicno nporsarom 12 —24 1oy RHYTPILHIX POBIPKaX CHIOCTEPITaE TheA
ra3, To konidopmai Gaxrepil npucyTHi. SKmo rasy HEMAE, NOBEPHITE
gabopH B TEpPMOCTAT 1IE HA aoby. fAkuro fi npoTaroM ULOIO Hacy B
npobipKax ras He yIBOPHTLCH, gonidopmui Gakrepil y BOA BIACYTHI.

Kinvkicnui anaaiz memodom Xamu. 11poBoJAHTHCA JHLIC LPH
NOAHTHEHIX PE3VIIETATAX MEPLIOID anatiy. CTPOTO Ky u, NepHiHi aHams
HE 136 OIHOSHAMHOT BIANORILL, Y1 € Y BOL Ko/i-DaKTepil, OCKUIBKH ICHYHTh
(x04 | piaKko) il BuAM GakTepiil, WO POIMHOKYIOTLCA B NAKTO3HOMY
OVIBHONT, @ OTHE, BHKIHKAIOTD BHLICHHA BYTTICKHC/10T0 rady.
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HAnst nopieHsHlA HasBHOCTI KOM-DAKTEPIil Ta OLIHKH X KinbKocTi
NpOBOAUTECH APYTHIE anams3. Posrnanemo iforo. Binkpuiite kprimky
apyroro nabopy Xar4 ii nepenniite BMIiCT nepitoro Habopy B JAPYTHIL.
[Mepesepnite Habip, mob BuaydHTH BynbbamKn MOBITPS 3 BHYTPINIHEOT
npoBipku. [TosTopiTh WK HPOUEAYPY 3 IHIIHMK H0THPMA HADOpaMH.
[TomictiTe apyruii wabip y TepmocTar i BuTpHMaiiTe fioro Tam npu
Temneparypt 35£0,5 °C nporsrom 4843 roa. YTeoperis rasy B npobipkax
CBUIMHTHME [P0 HAABHICTB Y BOI Koni-6aktepiit. [x kinbkicTs pu3HauTE
33 Tabmiuero 39.

Memod Minninop

IpyHTyeThCH Ha 3acTocyBanni memGpanmnx ¢GLILTPIB (e TOHKI
(TACTHKOBI IUTACTHHKH 3 IPIOHHMH [IOPaMH, 1110 3aTPUMYIOT Bl GakTepii
3 BOIH, AKA MPOKAYYETHCA Kpi3k 1i Giunerpu). [esuuit 06 em Bomn
HPOKAYYETHCA KPI3b (DUIBTP HA MOBEPXHIO MOKHBHOI CyMIIi, BaxTepii
PO3MHOMKYIOTECS TaM 1 YTBOPIOIOTE KOJIOHIT, SIKI JIEFKO CHOCTEPITAIOTHCA
Heo30poekiM okom. Koskra Taka kononis npencrassse onuy Dakrepiio,
1o Gyna y Bol.

¥ Habopi Minninop € incrpyxkiis, sxa PO3SICHIOE, SIK OLIHHTH 3araibHy
KUIbKICTR Dakrepiii y soni i oxpemo komi-Gakrepii. [ nosermenns
MIpaXyHKy KOMOHIH 33CTOCOBYETHCS MONEPE/THE POIBEACHHS BOIIH, IO
AHANI3YETRCS, THCTHIBOBAHOK BO/10K0 — Habararo nerme su3HaunT 10
KOIIOHIH 3 1 MJTBOJIM, po3BeieHol 99 Ml THCTHITOBAHOT BOIH, HIK PaXyBaTH
1000 konoutit y 100 mn roaw. 3suuyaiino, [PH OCTATOYHOMY [IJIPAXYHKY
KUIEKOCTI GakTepiit BBOAMTLCH NONpasKa Ha PO3BEICHHS.

Tabauya 39
KiabkicTs koni-6axrepiii y Bozi B 3anexnocti sin YTBOpeHHs raly

___ Kiaskicrs npobipok Kinexicts koni-6akrepin na 100 mn soan
fes rasy 3 razom
0 5 [Monazn 16
| 4 16
2 3 9,2
3 2 3,1
4 1 3.2
o S 0 0




Sazaibra eKONOZIA; NPAKMULHUN Kype

Busenennn coli-Gaxmepii na cepedosuugi Enoo

HarniepeaoHi aHanizy npuroTymre 10 Yo-if pO3HHH OCHOBHOFO (PYKCHHY
g ernaosomy ciupti. [podinsTpyHTe HOTO NEPCA BHKOPHCTaHHAM, Y
JleHb aHAMI3Y B OKPEMY CTEPHILHY npoGipky ramiire 0,5 ma 10 %-ro
CIMPTOBOFO PO3YHHY OCHOBHOTO dyHKCHHY, 10 AKOTO I0AANTE 10 Y%-1
PO3YHH CIPIAHOKMCIIOTO HATPLIO (cynediT) 10 OTPHMAHHA ACKPABO-
poaeBoro 3a0apBIeHHA. PosumHiTh OKpemo 0,5 r 1akTo3u B 2-3 Ml BOILH
| IPOTPIiTE MPOTATOM 5 XB. Ha xunnauii oaaniit 6ani. Moriv 10 100 M
PO3YMHEHOIO M ACO-NIENTOHHOIO Arapy 3 pH = 7.4-7,6 nonuiiTe posuiH
NAKTO3H | BECH POIIHH OCHOBHOTO (YKCHHY 13 CY/Ib(ITOM. Cepenopuiie
posmuitre no yauwkax [lerpi, BOHO NOBHHHO By TH KPEMOBOI0 KO/ILOPY.

Ha nosepXHio CepeioBHILa, HI0 3aCTHINO, panecite 0,1 Mo —1 ma
BOIH, AKY PO3ITPIThL WIINATEACM JpuranbehKoro. Axmio BoaOIIMA AYHKE
3abpy/IHeHa OPTaHIYHHMI BHKHIAMH, TO 3p00ITH PO3BE/IEHHA BOJIH | IPH
HiAPAXyHKY KLIBKOCTI DaKTEPIil BPaXyHTe L€ POIBCIACHHA. Yatuxn [Terp
nocrasre HA 24 TOA. ¥ TCPMOCTAT NpH temnepatypi 43 °C. [lposemits
sabapeicHE npemaparis 3a [pamoM. HasRHiCTH TpAMHETATHBHHX
HECIIOPOHOCHHX MANKYOK Y 3aDapBACHNX KONOHIAX MUITBEPIAYL ix
NPHHATEKHICTE 10 rpyTH col i-Dakrepii.

Minpaxyiite coli-inaexe, 10670 kinbkicTs coli-Bakrepiii, 1o
snaxoaaThea B 1000 ma somu, Ta coli-THTp, T00TO KITBKICTE MIT BOJH, B
axiii micruThes | Gaxrepisn. Oxapakrepu3yiTe piseHb 3a0pYIHEHHS
BO/I0IMH, BPAXOBYHOUH TaKy IPajiaLito;

coli-rurp = 100 — Boja 4neTa,

coli-ruTp = 10 — BOJA NPHIAATHA JUTH THTTH,

coli-turp = 0,1 — BOZA HENPH/IATHA JUIA THTTH.

HenpuaarHOK /18 MHTTS BBAKACTLCA TAKOK BO/A, WO MiCTHTE B |
w100 i Bineiue canpodiTie.

Buseaennn E. coli memodom membpannux thinsmpis

Meron migpaxy sy Hakrepiii Ha CCpe/lOBHILI Euj10 103B0JSE BUABHTH
rpymy coli-GaxTepiii.

Yepes guasrp aiamerpos 30 My nponycniths 300-500 s 4HCTOT BOAH
abo 1-10 ma posseaenoi y 100 pasis Gpyanoi Boau (o sianosinac 0,01-
0.1 M3 BOAM AOCHLKYBAHOT BOAOHMK) Tak, mod Ha GuiLTPI Oyno He
Ginnme 50 konomiii £, coli. Tlicasn GinpTpyBaHHs BisbMITL (GiabTp
CTEPHIIBHMM HIHLETOM | TOMICTITH HOTO (YLIBTPYIOHOIO NOBEPXHEIO J0TOPH
Ha arapope cepenosuiie ERI0 TICHO HPHTHCKAIOUH HOTO [0 OBEpXHI
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Hepes 24 roa. iakybanii npu 37 °C npurotyiire 13 3a6apBicHnX KOJIOHIH
npenapary 1 3apapbyiite 3a [pamom.

SIKi110 Y MpenapaTax BUICYTHI IPAMHEraTHEHI HECTIOPOHOCH] TTATHYKH,
e CBUIMHTE 1po BieyTHicTs E. coli. Slkmo taxi konowmii npucyrHi,
NpoBeiTh nociB y GpoanabHnx nocyamHax abo y mpoBipkax i3
THOTNIABKAMH, B SIKI OMICTITH 10 MJI IIIIOKO30-TIENTHHOBOTO CEPEIOBHIIA.

IomictiTe npobipku B TepMocTar npu Temnepatypi 43 °C ua 24 roz.
(113t TEMIICpaTypa He I03BOIAE POIBHBATHCS 3BHYAIHUM canpoditam),
[Tpo NpHCYTHICTS LiET NATHYKH CY/ATE 33 IHTEHCHBHICTIO ra30yTBOPCHHA,

| 1 rmoko3o-nenTHHOBOTO cepeaorHma Mictuts 10 T memTony, 5 r
NaCl, 5.5 r rmokosu, pH = 7,4 - 7,5 TIposeaith creputizaiiiio cepeiopima
FUTHHHOK) TTAPOIo.

KonTponehi sanutanus 10 posainy

I. Kk 3niHCHIOETHCA yHapIOBaHHS BOIH IS anamzy?

2. Sxki icnywTh cnocobu oninku PIBHA 3a0pYINHEHHA BOJM
komimMopdunmi baktepiamn?

3. Slka mIKasia BUKOPHCTOBYETHLCS JUIS OLIHKH PiBHSA 3a0py/IHEHHA THTHO]
BO/IH BaXKKHMH MeTanamu?

4. Ha sikoMy HPHALAI IPYHTYETECA METO/ BH3HAYCHHS AJEOMIHIIO

MUTHIH BOI?

Slkuit BMICT c1ia BBaKATH HOHOBHM NpH OLLIHIL PIBHSA 3a0py/IHEHHS

KPHHHTHOT BOJTH BAXKKHMM MeTanamu?

0. SKuH BMICT €111 BBAKATH POHOBHUM NPH OLiHIL piBHS 3a0pyIHCHHA
BOJIONPOBLIHOT BOJIH BAXKHMH MeTATaMK?

=]
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PO3/11J1 5
OITHKA CTAHY BIOTH YPBOEKOC HCTEM

TMpu nocnimkenni 6ot ypbockocHCTEM JIOHITBHO NOEAHYBATH
HATYPHI CMIOCTEPEKEHHS 3 CKCTIEPHMEHTATBHHMH JIOCITLDKCHHAMM JKHBHX
opranismis y naGoparopil.

?m HAMYPHUX docaidcens HanbUTLIIE NUIX0IATH TAK] BHIW:

IHTPOIYKOBAH] AePEBHI NOPO/H, AKI 3 OAHOIO 00Ky, BHKOHYIOTE
1,cmpan{auy (pyHKLIO IPH CTBOPCHHI 3araibHOTO APXITEKTYPHOTO

AHCAMDITIO MICT, @ 3 THINOTO — MAKTL BHCOKY ra3onorinHalbHy T4

AKYMYASTHBHY 3/IaTHICTh. AKTYalbHHM JUIA Oy/1b-AK01 MICBKOT

CHCTEMM € BHABICHHS TAKMX [CPEBHHX TIOPLI, K1 BUI3HAYAIOTHCS

CTIKICTIO 1 30EPeKEHHSM CBOIX JIEKOPATHBHHX AKOCTCH Y BI/ITOBL1E

ga cnenuiuHUi KOMIICKC NOMIOTAHTIE JOCHLLKY BAHOT

ypboexocucremu. [epedyBatotn B ymoBax GaraTopitHOl eKCIO3HILT

Ha ypOaHi30BAHAX TEPHTOPISX, IHTPOLYKOBaHI JIEPEBHI NOPOH MAIOTE

WM PAJL NiCpEBar npy IHAMKALT JOBTOTEPMIHOBHX TCHICHUIH 1

GythepHoi 31aTHOCT] YPOOCKOCHCTEM. Bioimaukals ypboekocHeTeM

34 JIONOMOTOK0 IEPEBHUX BUIIB 3/1€0LTBIIOIO 30PIEHTOBAHA HA

THCTKOBY JiarHOCTHKY, TODTO Ha OUINKY CTaHYy JOBKULIA 38 3MIHAMH

JIMCTKIB,

2) pisHi B IRIAIKHAUKIE, OCKUIBKH B 3AJICKHOCT] BLI PIBHS 3a0pyIHCHHA
MICTa IMIHIOIOTHCH AHTTEB] (POPMH Ta BHH JIHIIAHUKIB,

IHPOKO POIMIOBC cill TpaB AHUCT] POCIHHM, AKI 3YCTPIYAIOTLCA

AK B IPUPOMKX, TAK 1 B YPOaHI30BaHHX EKOCHCTEMAX. TMopiBHAILHHH

aanis ix cramy B NPHPOAHIA Ta ypDaHi30BaHIi KOCHCTEMI Jac

MOAIHBICTE OWMIHHTH CTYNiHL aHTpONOreHHoi TpaHchopmall

gopkumg. Jlo HUX HAICKATH FKOBTCIb TAKHH (Ranunculus acris L.),
kynsbaba nikapcska (Taraxacum officinale Webb. ex Wigg.),
noaopoAHAK Benukuil (Plantago major L.);

4) gz Mesodyayi [PYATY AK A3EPKAI0 AHTPONOrCHHOT TpaHciopmanti
[pYHTOBOrO NoKpHBY MicTa. B nanomy posaun By o3HaROMHTECE 13
METOAMKOKO BIAIOBY LIHX BHIIB 34 IONOMOT0I0 CHEHIAILHHX NACTOK,
Kl 63 0cOBIHBHX 3YCHIIE MOKE BUIOTOBHTH OY/b-HKHIA J0CILAHNE.
A ananis DIOPISHOMAKITTA ME30(ayHK JAcTh MOAIIHBICTE apobuTH
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BHCHOBKH [P0 CKOMOFTYHHI CTaH IPYHTIB Jocnypkysannx Bamu son

MicTa;

Drosophila melanogaster Mg (nnogora myu , MOMYMSLIT AKOT
BHABJIAIOTE BHCOKY Yy TIHBICTE 10 LIKIUIMBHX [OTIOTAHTIB Y HOBITPL.
Hamu sanpononopana cnemiansHa METOAHKA, KA A03BOJHE
OIIHKYBATH CTaH IT('IH)"J'[H].li]"l HBOTO BH/TY 3a TBEI]HH,HMH BHXKHBAHHA,

JHOACHK] NOMYISINl, OCKUIBKH AIATBHICTE JTFOJHHH, HacamIiepe,
BIUIMBAE Ha il BAacHHil crad. Bnepuie nponoHyeThCA aBTOPCHKa
METOAHKA OUIHKH cTablTLHOCTI YpOOEKOCHCTEM 3a MOKAZHHKOM
(CHOTHIIYHOTO PISHOMAHITTA JIKOICHKHX NOMYIALIH, nofyj10oBana Ha
MONYJIAPHOMY B KpHMIHAMICTHIN TecTl “ClroBecHHil mopTper”.
OcobuBoi yBark sacryrosye npobiema BILIMBY AHTPOIOTCHHHX
YHHHHKIB HAa CHAJIKOBHH anapar MOAMHH. Y UBOMY PO3iai Hamu
ONHCAHA METOMHKA OUIHKH MIKPOSJIEPHOIO 1HAEKCY, BH3HAHOIO B
CKOJIOMYHIA APaKTHI HAHOINBIHM 1H(POPMATHBHHM MOKA3ZHUKOM
PIBHS OMIKOKEHHS reromy. Kpim Toro, B psuti npaus nogasi goctynsi
METOAHKH OLIHKH 3araILHOTO CTAHY 310pOB ' A MTIOIHHH.
Haa nabopamopuux docaioxcens HAROUIBIME NMIAXOAHTH HACIHHA
abo MpOPOCTKH NPIOPHTETHHX CHIBCHKOTOCTIONAPCHKHX KYJABTYP TOrO
PETIOHY. J10 AKOTO HAJICKHTS J0cHpkyBana ypboekocucrema. [pu usomy
OPIEHTYBaTHCA MOTPIGHO Ha HAHHOBITHII PailOHOBAHI /TS BIAMOBIHOT
repuTopii copr. Takmii mxi1 103B01HTH po3pobHTH PeKOMEHIALHT 00
1000PY BHCOKOCTIHKMX KYJIETYP JUIA €YTeMCPOOHHX Bi0leH031B y Meskax
MicTa. Y 1aHoMy posaini onmcadi NpocTi Y BHKOHAHHI METOAH
JACTOCYBAHHI HACIHHA TA MPOPOCTKIB HE JMILE 3 METOK) BHABIICHHS TX
CTIMKOCTI /10 3a0pyAHIOBaYIB AOCTIUKYBAHOT YPOOEKOCHCTEMH, ane if
Ju1s DIOIHMKALIT PIBHS aHTPONOreHHOT TpaHC(OPMALT BHALICHHUX B TT
MEKax 30H,

un
—

6

5.1. Cunexojorivyni JocaiKenns

Cunexonoziuni docnioncenns cnpaMOBAHI HA AOCHIDKCHHA
YIPYHOBakh PI3HHX BUIIB B EKONIOTIHUX cHeTeMax. Y poBotax 35 1a 36
POINTANAIOTHCA METOUMKH [OCHI/DKCHHSA YIPYIIOBAHE JHIIAHHHKIR T4
Mesothayn rpynTy. CHHeKONOTIMHI J0CTIDKEHHS NHITARHHKIS T0IBOISTE
OHIHTH CTaH aTMOC(HEPHOTO NOBITPA, 4 CKOIOTIMHMIL CTAH IPYHTIB MicTa
Bu smomere outnnTi 1a GiopisHoMariTIAM rpyHTOBO MesodayHm,
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Jasanpna eKot02iAT nPaKmuNHUL Kype

'& Podora Ne 35

OuinKa cTaHY HABKOIHIIHBOI0 CEPEOBHING 32 HASIBHICTIO,
faraTcTBOM i Pi3HOMAHITTIAM BUIIB JAHIAHHHKIB
(aixenoinanKkanin)*

Jlyxe indopmatusHumi GI0IHAHKATOPAMH CTamy MOBITPAHOTO
CepeIOBHINA | HOTO 3MIHH € IO POCIMHN: MOXH Ta JTHINAHHHKH, K
HAKOITHYYIOTH Y CBOIH ClaHi (Tanom) GibmicTs 3abpyaHioBadis (cymbdyp,
dnyop, paaioakTHBHI PEHOBHHH, BAKKI meranu). JInmansanKm
OCENSIOTHES HA TOMHX CKesix, GUIHOMY TpyHTI, crosOypax JAepes,
MEPTBIi ICPEBHHI, ane JUIA CEOTO HOPMATLHOTO (YHELIOHYBAHHA BOHH
noTpedyioTh YMCTOro Nopitps. OCoGIHBO BOHH SYTIHRI A0 OKCHIY
cynebypy (VI). Hesnaune 3abpynneHns armociepy, He BILTHBAKHH Ha
GinBIICTh POCANH, BHKIMKAE MACOBY 3arudelh YyTIHBHX BUAIB
mAiHAKIE. BOHH 3HHKAIOTh, K TUILKH KOHICHTPALIA OKCHITY cyaedypy
(V1) nocsrae 35 mupa’', a cepeiHii iforo BMICT B aTMocdiepl BEIMKHX
wmict sume 100 mapa’ (Paman, 1981). Tomy He 1HBHO, 11O BIIBLICTh
NHIATHAKIB BAKE SHHKIO 13 ICHTPANBLHHX 30H MICT,

HaykoBHii HANIPAMOK GioMoniTopuHTY (TOOTO CTEKCHHA) 33 CTAHOM
NOBITPAHOTO CEPEIOBHILA 32 JOTIOMOTOH MMITAIHAKIE HAIHBAETHCH
rivenoindukayico. Jiumainnky — ue cuMbios BOIOPOCTCH i rpuoa. Bonn
4yTAMBI 10 3a0pYAHENHS CEPe/IOBHINA BHACTIIOK TAKHX [IPHHII: Dy
AMIARHAKIB BLICYTHA HENPOHMKHA KYTHKYIIA, 3aB/IAKH HOMY OBMIH Ta3iB
NPOXONTE BUILHO 9¢Pe3 BCK NOBEPXHIO, 2) HiIBIICTE TOKCHYHIX 1a3IB
KOHICHTPYETLCS B AONIOBIH BOJI, 4 THIAHHUKN BTAMYIOTE BOIY BCICIO
CAHHIO, HA BIAMIHY Bill KBITKOBHX POCTHH, AKI NOINTHHAIOTE BOIY
fepeBaAHO KOPEHAMH; 3) GLITBUIICTS KBITKOBHX POCTHH Y HALIHX WIHPOTAX
AKTHBHI TUILKH BIITKY, KOJIH PiBeHb 3a0pyAHCHHSA CIPYHCTHM TasoM
nabararo ke (BHACIII0K 3MCHIICHHS CIIATIOBAHHA BYTULIH B TOIKAX —
ocHoBHe maepeno okcuay cynbdypy (VI)), Tomn K AHIAHHHER
BOAOAIOTE AATHICTIO IO POCTY | PH TEMNEPATYPAX, HHAKUHX BI D iy O

Ha piziMiny Bii KBITKOBHX POCIHH, IHIIARHHKH 47ATHI O30y BATHCH
Bl BPAAKEHMX TOKCHUHHM PEIOBHHAMH HACTHH CBOTO TATOMY KOAKHOIO
poky. B micTax 13 3abpyasenoio armoc(epoio BOHH POCTYTE PLIKO,
ronoBHNE BOPOr AMILAHHHKIB Y MiCTaX — OKCHI eyasypy (V1)
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YCTaHOBICHO, 110 9HM BHILMIA piBeHb 3a0pyNHEHHS NPUPOIHOTO
CCPEIOBHILA CIPYHCTHM Fa30M, THM GLbiie cynbdypy HAKOIHYYETHCS B
CIaHI JIHIIAHHHKIB, MPHYOMY JKHBA CIaHbL AKYMYIIOE cynsdyp i3
CepPeOBHILA IHTEHCHBHIIIE, HiZK Meptaa. OcobnuBo 3pyvn THIDARHUKH
AK IHIHKATOPH HEBEITHKOTO 3aDpy/IHCHESA HABKOIHINHEOTO CEPea0BHIIA.
HaiGuisun ayTmBim CHMOIONTOM Y TAOMI IMIAIHUKIB € BOJIOPOCTI.

Y cBiTi Haniuyerses OaH3eKo 26 THCAY BHIIR AHmaiHukis. Bonn
PO3PISHAKTELCSA 33 30HAMH TPOPOCTAHHA (TYH/IPA, JTCORA 30Ha 1 T.IL.), BIIAMK
cybeTpary (kameHl, ckam, cToBOYPH 1 IUIKH Iepes, IpyHT). Y THINANHUKIE,
L0 POCTYTh HA ACPEBAX, BHIAOBHIH CKJIA/ PO3PIZHACTHCA B 3AIEXKHOCT BUT
pH kopu. JTnuaitniky 3HUKAKOTE Y TICPITY Yepry 3 JIEPEB, 110 MAIOTE KHCITY
kopy (Gepesa, XBoiiHi), noTiM —13 HeifTpasHuX (1y6, KieH) i Haiimi3Hime — 3
JCPCB, 10 MAIOTh crabonyxny kopy (B's3 ApIGHONMCTHIA, aKailis *KoBTa).
¥ IMIaiiHMKOBHX THIAX J1iCY AOMIHYIOTH KYIHCT] THINAHHHKH (KA410HIS,
LETpapis), A0BrHMH OOPOJIaMK 3 JIEPER 3BHCAE YCTEHIN, AKA € HANOLIBI
HYTAHBHM BHJIOM | POCTE B JTiCaX JIMIIE 3 YHCTOK aTMOC(Epoio.

Ceped scummesux opm Auwaunuxie pospiznsoms:

# Haxunui (Clanb Mac BHIIAA MIKIPOYOK) — Hanpukaam, Gammym
icis;
# Jucmyeami (ClaHb MA€ BHITIA/L TUTACTHHOK) — HAMPHKITAJ, MApMenis,

CTCIOBA 30J0THHKA, TIMOTIMHIs
#  KyMqucmi (Chans Mae BUITIA KYIHKIB 260 3BHCAI0THX “Bopix”, iHoIi

710 1-2 M I0BKHHOI0) — 30Kpema, yenes, Gpiopis, knaowis, netpapis.
[TpaKTHKYCTHCS | 61IBII ACTATLHII MOUT AKHTTEBHX (hopM MHIMAITHHKIE;
#  HaKunui —1opomKonoaioHi cnabo CTPYKTYpPOBaHI;

» KOpKoei — KopKonoiGi, ninsHO MPHASTAITS 110 cyGcrpary;

# ayekami— KOpKonofi6uL, kpai TanoMy NPHIIIHATI;

F maacmunyacmi — Kopkonoxibui, kpai GoposeHuacT 1 yTBOPIOIOTH
JIOTIATY

Aucmysami — TanoM THCTONOAIGHMI 3 YITKOIO HHHKHBOIO HIKIPKOK),
7 Kywuemi — npami BonoconoaiGui abo YarapHukosoi Gopm.

Haibumsu yyrusi 1o 3aDpyHCHHS NOBITPAHOIO CEPEIOBHILIA KYILMCTI
Ta JIMCTOBI AMIUARHUKN (SHMKAIOTE MOBHICTIO), HAHMEHII — HAKMITHI,

Jmaiinmiu (ocoGauso Gpiopis, mapmenis, YCHER) € BKE0 s psy
TBAPHH (KOCYIIb, ONEHIB), a KIAA0HIA — OCHOBHHIL XapH MBHIMHOID OJICHS,
PyHHyBauns | 3HUKHEHHA THIIAHHHKOBOTO INOKPHBY Y 3B A3KY 3
JA0PYAHCHHAM TEPHTOPIT (HANPUKNAL, MijL BIIHBOM NPOMHCAOBOCTI Ta

"%
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IapansHa EXON02IR: APAKMUNHURL KypC

TpaHCHoOpTy) PYHHYE OCHOBHI Xap4oBl MAHIOTH 1 IPH3BOANTE 10
IHUKHCHHSA Py TBAPHH, 0coBIHBO ONCHIB,

Xia poboru

BioisHKallia TCPHTOPII 3a J0NOMOTOK JIMIIAHHHKIB MOKC oyTH
OpraHi30BaHA MO-PI3HOMY 1 3AICHHTE BUL MCTH:
1) MOKHA POIMICTHTH TPAHCEKTY JOBAKHHOIO 2-3 KM NEPTIEHIHKYIAPHO
acuveHiil ABTOTPAHCTIOPTOM 1103aMIChKiH A0pO31, KA NPHIATAC 10
NICOBOTO MAcHBY 3 HEBEAHKOI PI3HOMAHITHOCT] JICPCBHUX nopij
(HANPUKIA]L, COCHA 3 JIOMIIIKAMH Gepean abo nyboBe HACAIDKCHHA
3 JIOMIITKAMH KICHY ),
MOJKHA PO3MICTHTH TPAHCEKTY B FAMCAHOCT] BLIL BIJLIAN1 10 HECHTPY
MicTa (LeHTPAILHI BYIHIIL, Ha JICAKIH Bimani Bijl HEHTPY. OKOIHILA,
MpMMICHK] TCpHTOPI). Taka TpaHCCKTa MOXKE npoctaraTucs na 20-
50 KM 1 NEPEXOAMTH B 3eNCHY 30HY MicTa. B Ll TPAHCEKT] MOBHHHI
BHBUATHCH JMILE BH/IM JCPEBHHUX POCIHH.
[epmy TpaHCEKTy po30miTe Ha piji AlAAHOK: Ding AOPOTH; Ha
piananax 100 m: 300 m; 500 m; 1000 m Ta Ha gizam 2000-3000 M Bin
AOPOTH.

Ha kowcHiii AU 3aKAa1iTh NpoGHi niomamki posmipom 20 x 20 m,
50 x 50 M. 100 x 100 m (B 301EKHOCT] BIJ PO3PULKCHHN HACAUKCHE).

Ha koxHOMy npoGHOMY MaiIaH4HKY BpaxyiTe TAKl NapamMceTpi:
aranpHy KUIBKICTb BHAIB THINAHHWKIB, CTYIIHE TIOKPHTTA CHAHHIO
NMINARHEKIB KOKHOTO ICPCEa, 4ACTOTY (3yCTPIBAHICTH) KOKHOTO BHILY,
DararcTRO KOMHOIO BHIY.

Tl (OPIBHANEHOT OLIHKM MOKHA BUKOPHCTATH rpajattii, Hase/1eH! B
rabmmuax 40-41.

It
—

Tatauys 40
[pajgaiis 4acTOTH 3YCTPIBAHOCTI Ta CTYNEHS NOKPHTTH
AepeB CAanHIo THmainnKis

Ouinka | Yactora 2ycTpisasocT CryniHb NOKPHTTS

| Jlve plaka Jlyike HHABKHI

2 Piaka Huankui

3 Hesenuka Cepennui

4 Beanka Benukui

3 Jy#e BuCoKa Jlyie Benuknil (IYCTPIMAETHCHE HA
- Ginpuoct aepes)
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Tatbmuys 41
Brine 3adpyiHenns cepeqoBnINa HA 3yCTPiBARICTE AHIIAHHANKIE

3oHa OuiHKa 3ycTpiBaHOCT MH- 3abpyanen- Owmnka 3a-

3abpy- AHHKIR H$ NOBITPA OpyaHeHHA
JHEHHS CIPMHCTHM

razom, Mr/s

1 Jumaiiniky Ha gepesax binbwe 0,3- | Cusne 3a-

Ta KaMeHAX BIICYTHI 0.5 Gpyanennsa

2 Jlnmaiuky Takok BLACYTHI bina 0,3 Hocuts cn-

Ha cToBOypax [iepes Ta KaMe- JNBHE

Hax. Ha nisuiunomy Gowi fe-
peB y 3aTIHEHMX MICILAX 3y-
CTPIYAETHCA 3CACHYBATHH Ha-
JiT BOJOPOCTI LIEBPOKOKYC
3 [Mossa Ha croBbypax i Ging Bia 0,05 no Cepeane

OCHOBH Jlepes cipo- 0,2
ICNCHYBATHX TBEPAHX HAKHII-
HHX JIHIIAHHHKIB TICKaHOPH,

thacuii
4 PossuTok HAKMIHUX JTHINa#- He nepesn- Hesennke
HHKIB — ICKAHOPH Ta iH,, BO- mye 0,05

JIOPOCTI NEBPOKOKYCA, MOABA
NHCTOBMX NHIIAHHKKIB (nap-

Menin)
3 Honsa KyUMETHX THLATHENKIB Manmii [Mositps
(esepHil, yenei) BMICT JYIKE YHCTE

"J';' Pobora Ne 36

Ouinka Giopiznomanitrs IPyHTOBOI Melohayun
Pi3HHX 3a Kiaacom remepobii 30u

Basomeum nokasnukom Crany ypbOoeKoCHCTEM € KHTTE3ZaTHICTE
1a 010pI3HOMAHITTA IPYHTOROT mesopaynu. [Tokasano, mo B rpysrax
HOMIPHHX LIHPOT HAHOLILLL BHCOKO KO YHCEALHICTIO XAPaKTePHIVIOTHCH
nonynawi rpynToBux Kuiuis (Cari), HOrOXBICTOK (Collembola) ta
cHxitpein (Enchytraeidae), 10610 OPTaHIZMIB, HKI HANEKATH 10
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mesohaynn. Ha Biaminy Bl MIKpO-,
Makpo- Ta meradiaynn, NPpCACTABHHKH
Me3zodayin MAKTh UIHPHEY Tifa B
100 MEM 10 2 MM.

Xin poborn

BuaimiTs pisHi 33 KIacOM remepobil

e s —y
i

NAHKR B MEKax AOCHDKYBaHOI i siaie
ypBoekocHcTeMH: eTanoni (oHoBi),
napKoBi, Oy/LBapis, ocTpisHi (BikHA"
acansTy), 30HH CAMOBUIHOBICHHS  Puc. 29, IHacmxa-excmpaxmopa
TeXHOTCHHHX DIOTOMIB, (nacusnui 60106)

Ha simincHuX AiIsHKax si1bepiTe
npobu 06’emom 125 em? (5 x 5 x 5; nigcruaka + acped + IpyHT).
[TOBTOPHICTE TPYHTOBHX npo nopuHHa OyTH 10-20-pazosa na OKPEMO
pubpaHiil AIAHIL B YC1 OPH POKY.

[Ipofu ekcrmoHyiiTe Ha CACKTEpax a0 eKCTPAKTOPAX JI0 MOBHOIO
pucuxanns. Ha pucynxax 29-31 30bpameHi Pi3Hl THIH CICK repis Ta
EKCTPAKTOPIB, K1 MOXKHA BUTOTOBHTH camocTiiino. [purisn 8iabopy
NpeACTABHUKIE Me30thaynu, SKI HACCIAIOT IPYHT, 34 JOTIOMOTOK) 1THX
npHeTpois DasyeThCA HA YHHKHCHHI HHMH JDKCPEN TErIa | IEpeMIIIEHHI
y BONOTH aPH IPYHTY.

Hictic HABOMMTHCA OIHC TEXHOOTH BIADOPY IPYHTOBHX TBAPHH 34
JIONOMOTOIO PI3HHX MOAEIeH. 3pasok IPYHTY MOKAAAITh Ha MCTAICBY
pewiTKy i BHCYIITh y T CICKTPHHHO TamMIoukH. TBAPHHH 0CTYNOBO
PYXAaTHMYThCA JIOHH3Y Y BOJNOTIIY
somy i, HAPEWIT, NOMAZA0TH KPilb

MeTamrrnf

gapynxu periTky. Tipn neobxum ocTl pediickTop
il pemiTKy MOMKHA MiACTABMTH Maserra 100 Br
nocyanny 3 dikcaropom — 70 Yo-m I

: Fparok rpyTY
eTanosoM abo eTHA-TMIIEPOTOM.

3pasox IPYHTY NOMICTITE Y CHTO
npuban3Ho Ha Bigmanm 25 cM il
MCTANIEBAM pediexTopoM 13 TaMIoK

MeTaomiyna CrrRd

Fnzvse cropo

: - S(FD coupT
noryxsictio 100 Br. Koxui 1Bl e
FOAMHHA NaMily NOCYBalTe 10 3paska Puce. 30. Enexmep Tynsepena
Ha 5 cm. [Nokn BAIATE MUK JIAMITOK (cyxa excmpakiyin)
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Merammi i 3pa3koM He cTaHe 5 oM Y TaKOMY
pedurenTop ki :
Hantria 100 Br HONOXKeHHI peduiekTop 3ammmiTe Ha 24

Cicngnnnil crpiseis TOJL. Beir  npibui  TBapumm
MCPEMICTATECH BHH3 | KPi3b METANICBY
Moryixa CITKY MONaJanTh ¥ NOCYAHHY 31

Mycniosnii Mitos
11 IPYHTOBIM 3pazkos  CITHPTOM.

Boga 3pa3ok rpyHTy Hacunrte B
atickan MYCJIIHOBHH MILIIOK, OIYCTITE ¥ JiiiKy
3 'CAHYIOHE IYMORA el : ]

pyOKa 3 BOJIOIO 1 MIZIBICKETE HA BUUIAM 25 cM

WItG compr - i
i min MetaneBum pedieKTOpOM i3
Puc. 31. /Tiua 69!"“{“"" AaMIOK nmoTyxHictio 100 BT
(wokpa excmpakuis) Samumite Ha 24 roy. Bona i cnabke

HATPIBAHHA CHPHAIOTE TOMY, IO
OpraHI3MH MepemilialoTsCs 31 3pa3ka y BOAY 1 OCIAAIOTE HA [HI JHIKH.
‘lepes neBHl IHTEPBATH 3aTHCKAY Ha JHI JTHKH BIIKpHIATe | OpTraHiZMH
MONaaaioTh y NOCYIHHY 31 CITAPTOM.
3a 1onomMoror MIKpockona IIeHTHGIKYITE BHIOBY MPHHAICKHICTE
TBapHH. /LI XapakTepHCTHKH yrpynoBaHk BHKOPHCTAHTE IHACKCH
HCENBHOCTL, IOMIHYBAHHA Ta MAPAMETPH PI3HOMAHITTS, SIKi NoMaiiTe y
BHIIA/ CKONOTIMHOTO Macnopra TPYRTOBOI MesodayHu BioTHYHOrO
yrpynosauns, skuit 6ys pospobnennii 1. Kanpycs ta O, Ipybosuy
(1997). Huxge mapoaurncs NpHENan 3aMoBHCHHA BLINOBIAHOIO
CKONIONTH9HOIO NACHOpPTA.

Exonorisuuii nacnopt rpynrosoi mMezohayun
ypbanizosanoro Gioronnoro yrpynosanus
(3a I. Kanpycs, 10. Wpy6osuy, 1997)

Bioton ByaisenbHmit Maitianauk y
napky “3uecinns” (ITIT Ne 9)
Pisens remepobii [TomiremepoGuumii I
HHcenbHICTS:
Huceabnicms (oc. na m) 28388
M im — MIHIM@IBHE | Makcuvarbye [0-954
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kinvxicms ocobun Y IPYHMOBUX J'Tpoﬂ.r.!x

Bunose bararcrso:

s =x5/M [5.08+0.36 ] s [1a80:1.21 sp1 ]

n_, . — MIHIMGAbHA | MAKCUMATBRA L 0- 10 |

Kiabkicme sudig y [pynmosux npotax

DM_= (S-1)/ InN - indexc Mapzaiega [3.30:0,49]
JloMinysaHHs: 1

D = N__ /N - indexc bepeepa-llaprepa [03

S, — xirbkicmb 6udie, AKL CymMapro craadaiomsb L]J
50% yucensHocmi yzpynosania

PiIKICHICTE:
100 8 / S__ — eriggionowennA Kiskkicms guoie (S J'IE
3 wuCeALHicnIo, Merbuoln, Hixe 3% eid
raeaibHOl YUCEABHOCMT Y2PYROSANHA

100 § / § - enigsidnowentn gitbkocmi guoie (S ﬂﬂ
3 wucersHicmi, Menswow, wixe 1% sid
F02ANbHOI MUCEABHOCMT YePYROGAHHA

Oprasizaiis yrpynoBaHH. ;
D = 1/ Ep? — indexc piznomarnimnocmi {'.'a'..-.mc‘u.lmEﬁ }3—*1|
E=D/S§  ~ indexc aupiguarocmi Cimncona ESH..JJH:l
s
H' = - Ep Inp, — indexc pisnavanimuocmi ennona i__lu.il'r.{].}j_'_}
i-1 e
J=H'/In .S'I,” — indexc supisuanocmi [Hlennona (),2310_4@

JlnA NOpIBHANEHOrO aHani3y YrpynoBaHb IPYHTOBHX TBAPHH

pukopHcTaifte koetinicnTn Kaxkapa, Haymosa, BaiiHireina, Ha 0CHOBI
skux mobyayire aeHgporpamn nouiéHocTi. Busuaure GioTonu, e
mesopayna nepebyBsac B KPHTHIHOMY CTaH
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5.2. Honyasuiiitui gocainxenns
CHHAHTPOIHMUX BHIIB Ta JIOIHHH

'& PoGora Na 37

Ouinka crany Teputopiii MicTa 3a THIOM XHTTEBOI crparerii
nonyasuii xosruio inkoro (Ranunculus acris L.) *

Tun xHTTEBOI CTpATErii POC/HH, SIK MOKA3ANH Maxk-Apryp, Vincon,
[nddep, Mianka, Buaocneundivnuii i BU3HaYaeTHC resorHmoM. Came
FCHOTHIT KOHTPOJIIOE PO3NOALI eHEPril MIX JBOMA JIAHKAMH — Ha
PO3IMHOXKCHHA (TOGTO PO3BUTOK MOTOMCTBA) YH HA NiATPUMAHHS (TO6TO
Ha BIACHHH PO3BHTOK OPraHisMy). V 3aieixHOCTI Bl TOFO, K
POSMOALIACTLCA CHEPTCTHHHHI IIOTEHIIAI MK LIAMH JIaHKaMH, Vel BHIH
NOMUIAIOTLCA HA TPH MPYIH:

k-cmpamezu (a60 BHIM 3 KOHKYPEHTHOK CTPATETIEI0) — LIE BHIH,
AKI 3yCTPIYAIOTECA B MICUEIPOCTAHHAX 31 CTABLIBHHMH YMOBaMH Ta
JOCTATHROIO KILKICTIO pecypceis. L Buan Ginkume eneprii sarpadyiors
Ha MpojyKyBauus BeretatusHol cepn (crebno, nuera);

r-cmpamezu (a0 BUAM 3 PYNEPANILHOI) CTPATETIEI0) — BHIAW, SKi
MEPUIHMH 3aMAIOTh NOPYILIEHi MICLeIPOCTAHNA i AKTHBHO NPOAYKYIOTH
resepaTHBHy cepy (KBITH, HACIHHS); IPOTE 1l BUAM MOCTYNaloThes k-
CTpateram npu crabuIi3ail yMOB ICHYBaHHA;

S-cmpamezu (aBo BUAM 31 CTPEC-TONCPAHTHOIO CTPATETIEI0) — BHIH
CYPOBMX MICLE3POCTalk 31 CTAGLIEHO HECTPHATIHBHMH YMOBAMI
ICHYBAHHS.

Hessaxaloun wa re, mo nepesakna 6iabumicTs BHJIIB MaOTh
BHIHAYCHHH, Y1 TKO ICTEPMIHOBAHKI THIT JKHTTERO] CTpATertl, JIeAK! BHIH
MOAYTE MAaTH IPOMBKHHI T ctpaTerti. Bnepuie icHyBauss Takux Buzis
onucar Jix. [paiim y npaui * Vegetation classification by reference to
strategies™ y sypuam “Nature” (1974).

Jlk. Tpaiim BuaBMB BHAM 3 DaraToBEKTOPHOK CTPATEricio;
GAraTOBEKTOPHHX CTpaTEeriB onMcany if iHui asropu. Condpir Bnepiue
IBCPHYB YBArY Ha Te, O 3MATHICTIO BHABISTH Pi3HI THITH KHTTEBOT
CTPATEN EOIOANOTE IMPOKO PO3MOBCIODKER] B pociu. Lis sxarnicts
I 3YMOBIIOC IXHE PO3NOBCIOUKCHHA B PI3HMX apeanax. ABTOp
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APOLTIOCTPYBAB iX HA MPHKIA CKOMOMYHOI NAACTHYHOCT] KynLbabn
(Taraxacum officinale L.). Came na uiif 31aTHOCTI IPYHTYETHCH
MoaH{(iKOBAHA HAMH METO/HKE KUILKICHOTO BHIHAYCHHA HHTTEBOL
cTpaTerii pOCIHH, AKa 3 yCMIXOM MOMKC OyTH BHKOpHCTAHA [
GIOIHAHKALHHNX JOCTIDKEHb.

TTpu po3pobiil 3aMPONOHOBAHOT METOIMKH M KEPYBATHCE ONHCAHHMH
HHAHC mlllﬂmﬂm:

Jluie PO3NOBCIOKEH] POCTHHA MAKITE 3THICTE BUABIATH yC1 TpH
THIH AHTTEROT CTPATETT], 110 Z03BOTAE IM 3 YCIIXOM NIPHCTOCOBY BATHCH
no K-. r- Ta s-ceNIeKTHBHHX CEpe10BHIIL.

Cepea pOINOBCIODKEHNX POCIHH MEPEBATY MPH DloIHAHKATIHHIX
QOCLIKCHHAX C/1i HAZATH BHAAM i3 PO3TATHYTHM PIMHHM KHTTCBHM
tcnom. J1o TAKMX HANCKHTE Jeosmens ioxuit (Ranunculus acris L.).
B SKOro OyTOHI3allid, UBITIHHA TA NJIOJCHOLICHHA MOEAHYIOTECH B yaci
HA OITHIA POCTHHI.

Jlns KinLKICHOTO BUIHAUCHHS KHTTEBOT CTPATEril POCIHH HEOBXUIHO
niaiGparH TaKy METOJHKY, AKa A03BO/HAa O nojomarH PO3IMIPHICTE
GiomeTpHUHHX nokasHukis. Taky MOKIHBICTE Hajac PCHTHHIOBA
CHCTEMA DLIHOK.

Jlns koxHOI MPHPOAHOT 30HH XapakTepHi pi3Hi, JETCPMIHOBAHI
NPUPOIHAMH CKONOTISHUMH (PaKTOPAMH, MAKCHMYMH IIPOABY KHTTCBHX
poreunii ODloingukaropa. Tomy BHABIEHHA HETATHBHUX JLKCpEN
AHTPONOrCHHOTO BIUIHBY C/ijl NPOBOAMTH, BULLTOBXYIOUHCE B
eTAI0HHHX 30H BINOBLIHOI ypOOEKOCHCTEMH.

S-cTpareris po3noBCIODKEHUX POCAMH PO3IIAIAETLCH HAMH AK
MOKA3HIK HeBEANEeUHOro PiRKS aHTpONiMHOi TpaHchopmani Aok [Tpu
HBOMY MH BHXOIMIM 3 TOTO, IO O IBHYAHHOT NpHPOAHOL CyKuecH
POSNOBCIOKEH] POCAHEA MAlTh MOKIHBICTE MPUCTOCOBYBATHCR
obpannsm r-cTparerii. O6panHs HAMH S-CTPATErl CBIAYHTE NpO
HeoOXLARICTE 3HAYHMX BHTPAT CHEPTI] HA aJlanTatlifH] MeXaHI3MH.

Xin poborm
PocaMHK #OBTIO TKOTO BiAbGepiTh y pisHmx sowax micta abo s3a
KOOPIHHATHOIO CITKOIO Bis focmpkysannx nianpuemcts. [pu upomy
B KOACHOMY 3 TIOCTIB CHOCTEpeAeHs BLIGEPITH M0 25 CKICMILIAPIB POCIHH
AHOBTLIO LIKOro ans repbapiio. POCAHHE BHKONYHTE 3 KOPCHCRHILCM,
TI0/aMH T2 KBITAMM.
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JycHIuIA, 3aTpadeH] POCTHHAMH HA MIATPHMAHHA JKHTTEIIATHOCTI,
BH3HAYTE 3a TAKHMH MOP(QOMETPHYHHMH NapaMeTpaMH, SK 3a2aibHa
dosHcunA POCTUN TA KIILKICNb Anemicie Ha ofHii pocnuni, Josxmnuy
POC/IHH BU3HAYTE B PO3NPAMICHOMY CTaHi 3a JOTOMOIOK0 HHPKYIsA-
BUMIPIOBA4a BiJl HAWBHIIO! TOYKH HAMAIEMHO! HACTHHM [0 KIHYHKA
KOPEHCBHINA.

3ycunns, saTpadedi poCATHHAMH HA PO3MHOXKCHHA, BH3HAYTE 3a
KEABKICIMKO KEIMi6 Ta HACIHHA Ha OHIH POCIHHI.

Ha ocrosl abcomoTHux MoKa3sHUKIB BH3HAYTE CEPEIHi 3HAYCHHS
BHIICIASHAMCHNX NaPAMETPIB JKOBTIO 1IKOTO JUIA KOKHOTO 3 MYHKTIB
CHOCTCPEKCHD. YeepeHeH] 3HAUCHHSA OKPYIIITH JI0 IUTHX IHAp.

BH3HauTe YACTKOBI PEliTHHTH POCIHH PI3HHX MICHE3POCTAaHE 3a X
LLpL,’UIbU}DllUHd(HI{CIED{LIP ), 3a cepeHLOI0 Kmbmcrmnucmll(lﬂ‘ %
3a CCPEeIHBOK KUILKICTIO nacmml (P ) Ta 3a cepeiHBo0 KUILKICTIO
KBITIB Ha ogH1i pocaunl (Y P.). Pospaxyu}cu HACTKOBHX PEHTHHITR
HPOBEAITH 33 HOPMYIIOH:

Ir — 1T
4P, 4P, 4P, 4P =t —mn
. Hml Fe !f)ﬂiil

ne I —cepesne 3HavYeHnA MOKAIHUKA IS KOHKPETHOTO MICHE3POCTAHH;
I, — HaliMeHIIE cepeiHe 3HAYCHHA MOKA3HMKA, 3adiKCoBaHe B MEKax
ypboekocHeTemH;

1. — MakcHmaneHe CEpElHE IHAYCHHA MOKA3IHHEKA, 3aIKCOBAHE B
MEXKax ypboekocHcTeMH,

HacTkoBl pelTHHIH OLIHITL Y YACTKAX OAMHMIL. [Tpr ubomy, axmo
Il = Flmm o YP =0, axmo I1= ]'[mu, 10 YP = 1. Jlan! 11010 YacTKOBMX

purTHHriB saHec1Th y Tabmuin 42— 43,

Tatnuys 42
Hacrkosi peitrunrn pocaun Ranunculus acris L. is piznmx
MiCLE3POCTANE 33 NOKAIHHKAME 3VCHIL HA miarpumanns (n = 25)

Ne | Micue spocran- Cepepun y 1.7 Cepenns P
wn | u Gioidanka- HOBKHHA KUILKICTE
TOpa pOCIHHK, CM JHCTKIB HAa
OHIH poc-
NHHI




Jazaibna EKOA02IA; NPaKmuLHui Kype

Tabnuys 43
Yacrkosi peiituurn pocuun Ranunculus acris L. i3 pisHux
MiCIE3pOCTaNE 33 NOKA3HHKAMHA JYCH/TL HA POIMHOMCHIN (n = 25)

Ne Micneapo- Cepeaus Ki- YP., CepeaHs Kifib- YP,xn
n/n CTAHHA NLKICTL HA- KICTh KBIT 1B Ha
DioinaWKa- | CIHHA Ha OA- OIHIH pOCIMHI ‘
i Topa Hifl poCIHHI | | ] _]

Jlami BM3HAUTE IHTErPanbHI PEHTHHTH 3YCHIIB JKOBTLIO iaKoro Ha
mizrpumanss (IP ) Ta Ha pOIMHOKCHHA (TP, ) 3a TakiMH dhopmynaMi:

4P, +4P, yp. +YP, )
yrar, o) fP,Pz-Z‘ ey

4 3

IP, =

[Tpy BH3HAUCHH] THITY HTTEBOT CTPATE! 11 pOC/IHH HAMM 3aNIPOITOHOBAHO
TAKHH PHHLHIL

. skmo 1P > 0,5 1 npu usomy 1P > IP . To ue K-crpareris;
. sxmo 1P >0,5 i mpu uwomy 1P > IP_, 10 ue r-CTpateris;
. skmo 1P, < 0,51 1P < 0,5, To ue S-CTpareris

Kpim ®HTTEBOI cTpaTerii BH3Ha9TC IHTErpaIbHIH PEHTHHT MHTTEBHX
sycuns (IP_), AKHit OLIHITE AK CYMY 3yCHUIb Ha NiITPUMAHHA T4 HA
POIMHOKEHHS!

P =IP +dP-.
>y m w
Jlani 110 IHTErpaTbHHX PEHTHHTAX Ta THITY KUTTEBOIL cTpaterii pocinH
y PI3HHX MYHKTAX CTIOCTEPEKEHb 3AHECITD Y Tabnuiio 44,

Tabauys 44
Iurerpaibii pedTHHIN T4 THN FKHTTEBOT cTpaTerii pocjann
Ranunculus acris L. y pi3nnx Micue3pocrannunx

" Ne MicuespocTanis 1P P, THn wwTTE- |

n/n GloiHanKaTOpa BO1 crparerii ]

1

161



C C Pydenxo, C. C. Koemuuun, T. B. Mopososa

OKpemo BU3IHauTE MICHE3POCTAHHSA 3 BHCOKHM IHTEIPANTBHHM PIBHEM
AHTTEBHX 3ychib (1 <IP_< 1.5) ta qyxe Brcokim (IP_>1.5) peitrinrom
AHTTEBHX 3yCHIb B101AMKaTOPa. SIKIO HA TI1 BHCOKOTO PIBHS AHTTEBHX
SYCHIIb POCIHHH BHABIAIOTE K-cTpateriio, To faHa Touyka NOBHHHA
OLIHIOBATHCE AK CTATIOHHA I0/I0 EKOJ0TTMHOT CTabinbHOCTL.

% Pobora Ne 38

Koroprn Bu:kHBAHHS Ta YacTOTA NATOAOIMHHX MyTauin
1010801 Mywiku (Drosophila melanogaster Mg.)*

Drosophila melanogaster Mg. sinnocutses 1o pony Drosophila
poaunn Drosophilidae psny Diptera ([Bokpuni). V skutenis pisumnx
KpaiH 1ei B HA3HBACTLCS UI0IOROID, GAHAHOBO 460 OL[TOBROIO MYXOIO.
Homknua nopocianx myx 6ins
2 mm. V aukoro tHoy —
OypyBaTo-xo0BTE TiNO Ta
HEPBOHI CKJIA/IHI 04L.

Drosophila melanogaster
Mg. noxopnrs 3 Tngo-Manaii-
cekoi obnacri, B manmii gac
Mailke KOCMOMOJIIT, 338 BHHAT-

caon cameus KOM KpaiHIX apDKTHYHHIX paifo-

Puc. 32. Cmamesui dumopdghiim HIB. ¥ anpo,rlu Hanme 1 Igpcﬂar}'
Drosophila melanogaster Mg, BOJIOTHM, 3aTIHCHHM MICISM.

Y D.melanogaster Mg.

ACKPaBO BHp&XCHUI cratesuit aumopdism. Camuis D, melanogaster

Mg. nerko BiAPI3HUTH B camox 3a UCPEBLCM, AKE JAKIHYYETRCA 3i

CIHIHOTO DOKY OHICI HHPOKOIO HOPHOIO CMYTOI0 (Y caMOK cepist cMyT)
(puc. 32). Kpim toro, camkn Giismi 3a camilis npudanaHo B 1,5 pasa.

[1pu Temneparypi 25 °C eMOPIOHATBHHUIT POIBUTOK (UI0A0BOT MYIHKH
KIHMAC IPHOIHIHO OAMH ICH, ITICAS HOTO 3 SC1s BITYILTIOCTRCS THIHHKA.,
[He uepes 4 i micns 1Box MHBOK 3PLIA THYHHKD CTAC THICTKOI0.

Mpubnusno gepes 4 ani nicns UbOTO, SBUTBHAOYHCE BLI HOKPHBIE,
HIIYIIMOCTRCA MO0 MyXa aGo iMaro. Tak 3a cBifi KuTTeRNi WK
Aposodiia 3a3HaE HOBHOTO meramopdosy. Xoua nebinsworo
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CHAPIOBAHHA BII0YBAETHCA NPOTATOM HCPIIHX 7110 N1CHsA BIUTYIUIOBAHHA
MYXH, BUIKIAAAHHA 1L MOUHHACTHER Ha HACTYMHHAH JACHb, TAK 1110 Hac
QJIHIE] TeHepallli CKIaaac npubmuzno 10 auis. [pu reMneparypt 22-25°C
CepesiHst TPHBANICTE AKHTTH 110/0B01 MYLIKH CTAHORHTE 34 TIoKHI1, TIPOTE
JeAKi AOPOCII MyXit MOXYTh #HTH 20 10 THIKHIB.

[Mpu Temmnieparypi 10 °C JIMHHHKOBHI TIEPI0L POSTATYETHCR 10 57 JIHIB,
ane pO3BUTOK NPOXOANTD HIE HOPMAILHO [Tpn remneparypi prie 30 °C
HACTAE TIOBHA DO HACTKOBA CTCPHIBHICTE MYX. TTOHIAKCH] TEMIIEPATYPH
{18-19 °C) BHKOPHCTOBYIOTE /LISl Y TPHMAHHA KOMNCK (HHOTO (POHITY.

Xoua Drosophila melanogaster Mg. BIOMA K KJACHMHHI 007 €KT
FeHETHUHHX HOCTIKEHE, POTE BOHA 3 YCHIXOM MOKC 33CTOCOBY BATHCE
18 G1o1HHKALT EKOAOTTHHOTD CTaHY TCPHTOPIH.

Jlns OLIHKHW BIATBOPCHHA Honyaaiil MI0A0R0T MYIIKH aBTOPH
NPONOHYIOTE BUKOPHCTATH KOTOPTHI TabIHI] BHGKHBAHHA.

Kozopma —ue rpyna ocobu, fK1 HAPOIUTHCE 1 IPOICHY BT POT HIOM
AKOrOCH HEBCIHKOTO MPOMDKKY Hacy.

Kozopmnoio madiauyero sUICHBaNIA HA3HBACTLCA TabIHIA, B AKIH
APOCTEHYETHCA ICTOPIA ICHYBaHHA OIHIEI-€IHHOT KOTOPTH 0COOHH BL1
MOMEHTY TORBH 11 Ha CBIT 10 MOMEHTY 3arufent oCTaHHEOrO 1HIHBLIA.

33 KOropTHOK TabIHICK MOKHA BHABHTH crajill PO3BHTRY
apozodinK, HalOLIBI TYTAHBI 10 KOMIICKCY cnetduaanx haxropis
[OBKIIIA.

[pu omiHi YACTOTH MOHBH MYTAHTHHX JOpM BHEOPHCTOBY BAIH
JiTeparypHi Aanl npo HaiRbLIbI nomsperi Mopdooriunl  aederTH
171010801 MYUIKH B TCXHOTCHHHX 30HAX.

Marepiaam Ta obaagnanns: banku 00’ cMOM 0,25 11, mynKHA namp,
NOAHBHE CEPEAOBHIILE, TYNa ab0 BIHOKYIAP, OMIBL, CTHKETKH, edip, Bata.

lpuzomysanna RONCUBHOZ0 CEpedosulfd, CymMim arapy |
PIACIAKIE MPOKHTI ATITH NPOTAIOM 40 xB., I0AANTE LYKOP Ta MAHHY KPYIY
i BapiTh e Guusbko 20 XB. Y TCILIHI POIUHH $K AHTHCCTITHE Joaante
1-3 st nponionosoi kucnomn. JUia oTpumania | i cepeaosuiia noTPIGHO
10 r arap-arapy, 100 r csizmnx apixpxis abo 10 T cyxux, 30 r uykpy Ta 30
I MAHHOT KPYIIH.

Xin poGorn
BaiTky 38 AONOMOTOK) CHELIANLHUX NacToK (banok o6’emom 250
MJ1) BLULUTOBITE |L'IU.'lﬂlii MYLUKH B |'IL'IIL'DI|HN TOMKAX JOCAVIKYBAHOL
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reputopii. JIns usoro B Gankn HOMEpEAHLO 3anuiTe mo 20 ma
NOAHBHOTO CepeloBHIIA. 3BepXy HaHKY NPUKPHIATE Ly IKHM nanepom
abo MapicK), B SKuX 3po6iTh OTBOPH anst Myx. BucTaste mactkn
OanAye 10 BOLOIIM, ¥ 3aTIHEHHX MiCIIAX.

Hepes 2 ami, konm Myxn BinKIanyTs AU, 3BIALHITE MACTKH Bil
A0pocanx 0cobuH, a Ganku 3akpuiiTe Mapneio 6e3 OTBOPIB | 3AMHINITE
AR cnocTepexkens. [lacTku y takomy Burmsmi TpHMaiTe 10 MOABM
NEPUIMX 0pOCIHX OCOOMH, a Bl HOTO MOMEHTY [ié jBa MHi (s
TOro, OO AaTH MONIIHBICTD BCIM KHBHM ISICYKaM NIHTH 10 cramii
iMaro). lloans peecrpyiite kinbkicTs 0cobun Ha PISHHX CTamifx
PO3BHTKY.

Kpinm Toro, sanosuits inmi rpadu tabmu 45, o6aensum 3a3HauCcHI
B HII ITOKa3HHKH. 3a Koe(illicHTOM CMEPTHOCTI 3" ACYHTE, Ha SIKii 13 CTazmiii
PO3IBHTKY BLIOYBACTCA HalD11b1a 3aruBens 0coBHH MI010B0] MY IIKH
B IOCTIDKYBAHHX 30HAX YPBOEKOCHCTEMH.

Y IepIioMy CToBIMHKY nepepaxoBaso i MPOHYMEPOBAHO BC1 CTai]
AHTTCBOTO LHKITY UI010BOT MYIIIKH.

Y Apyruit croBmank (a ) 3aHeciTh 3aranmeHy KiUIBRICTS 0CODHH, sKi
AOKHIIH /10 OYATKY BIAOBIAHOT CTAIT,

Busnaure B wacrkax ogumumi HACTHHY KOIOPTH, #Ka J0kKHIA 10
MOYATKY BIIOBIAHOT CTamiT (1) 1 3anecits y Tperii CTOBIUMK, Depyuu,

Tabauyn 45
Tabauns sumusanns koropTu Drosophila melanogaster Mg.

% Kinb- Yactuua Yactuna | Koediui-
KICTh KOIOpTH, AKa | KOFOPTH, AKA | €HT CMe-

ocobun JA0KMNR 0 | 3ardHyna Ha | prHOCTI
Ha [Mova- NOHaTKy KOMKHI i3
TKY KO- KOMKHOI 13 cragii
HOT cTa- cTazii

|| e aii

| Bikosa cranix (x) a, I d, s

| Shiius (0)

|- T HYHHKa |

| Jlancaka (2)

Hopoem ocoGung
{(1varo) (3) Aol
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spavenns 1, 3a 1,000. Bei HacTynH1 3Ha4enisA | oTpHMaiiTe B pesy/IBTaTI
NEPETBOPCHHA!

4 T

¥

iy

Koedient emeprHocTi () JAHECITE Y 5-H CTORITMHK, BH3HAYHBIIN
HOTD SK BIJIHOIMICHHAA 4aCTHHH KO UPI'H. AKa JarMHyna Ha BUTMOBLTHIN CTaj
(d ), Mo YaCTHHH KOIOPTH, AKa J0KIIA 110 TIOHATKY BUINOBLIHOT cTal
(1)

Buapaure [BHAKICTE BUITBOPCHHA NOMYIALL B AOCTIDKY BAHHX 30HAX
MicTa 33 (POPMYIIOH!

R, =ZXF/a,,

e F — KinBKICTh IOPOCTHX OCODHH, K1 POIBHINCA 13 BUIKIAICHHX T1171
4aC NEepIIMX [ABOX JHIB CKCHCPHMEHTY ACILE,
a,— KiZILKICTB S€1b BUIKIIA/IEHA TPOTATOM TCPUIHX ABox 110 nepebyBaHHA
[IACTOK Y BHIHAYCHHX MICLIAX.

O1epKaniX HANPHKIHII eKCIICPHMEHTY JIOPOCIHX MyX IEPEHCCITE ¥
nacTkax Ao naboparopii Ta 3aMOpITh, BKHHYBIUH BaTKY 3 edipom y
nactiki Ha 30 ¢. Po3MBITECA 3aMOPEHHX MYX U1 MIKPOCKOTIOM abo
GirokynspoM. BHSBITE NaTONOTTHHI MyTALlT T2 nIpaxyHTe 4acToTy 1X
jyerpiBanocti. Jlani saHeciTh 10 Tabmmi 46.

Tabauyn 406
YacTora IyCTPIBANOCHI NATOA0TTHHHX MYyTalin
v Drosophila melanogaster Mg., uacTKn o/iuHHui

[TatonoriyHa myTaiis JlocnimxyBaHa TEPHTOPIA MICTA
| Ne | Ne2
| Bigcyrmcrs NIFMCHTALLT 04N

|_ HeaopoisnHeHl KpHaa
HaspHicTs NOTBOPHOT KIHLIBKH
4aMiCTh AHTCH
301kEeHEA POSMIPIB Tl
[Monosnsua Tina HabyBae 03HAK
101 CTaTi
| Tiw aedern ] 3 ]
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T Pobora Ne 39

3minu TpuBAsOCTI KHTTH Jloeil Y YACOBROMY ILIamHi
N1 BIJIMBOM aHTPONOreHHHX dakropis*

Tpusanicrs xutTa monei e IHTErPaTbHHM MOKATHHKOM, SKHIT
CKnanaeThes 3 barathox akropis. Bimomo, mo 3a ocTanHi necs TS
TPUBAMICTS 1114 B Yipaini 1 61M35K0 po3Taimosammx KpaiHax MOoCTIifHO
SHITKYETBCA. (OCHOBHA NPHYMHA [HOTO — OTIPIICHHS eKOMOMTHOIO CTaHy.
JaraibHe NOHMMKCHHA PIBHA KHTTA, SKC 3YMOBITIOE BHCHAXCHHA
JIFONCEKOTO OPrauisMy, 3HMKCHHS Horo iMynitety. Tak, mia smmsom
HOPHOOHIILCLKOT aBaPIT, BHKHJIR Y JIesKi 03epa i PIKH PaTIOAKTHBHHX BOJI,
320pYIHCHAA HAZEMHMX | BOAHHX CKOCHCTEM BaKKHMH McTanamH,
NecTHUHIamMut, HITparamu Bigbysaernea 36imbmenns 3aXBOPIOBAHOCTI
JHONeH (OHKOIOrTHHI, LLTYHKOBO-KHIIKOB] XBOPOOH). 3pocranns CTPECOBHX
HABAHTAKCHE Hepes HeDMAronony s eKONOrYHUX | COIANLHUX YMOB
NPU3BOIMTE JIO IIIBULICHOTO PH3MKY 1 Y BIHOMICHH] CEPUEBO-CYITHHHUX
saxpopiosans. [Ipu meomy B kokHOMY OKPEMOMY BHNAJKY BIUTHBY
HIUIAIOTHCA NEBHI BIKOBI PYIIH HACCICHHA. Tak, papioakTusHe
ONPOMIHCHHS, 3aDPY/IHCHHSA NECTHIIIAMH, BAXKIMH MCTATAMH B nepiy
HEpry 3rybHO BITHBAE Ha AiTel | MOACH NoXuIoro BIKY; Ha IICPHIMX TOMY,
1110 Oy/B-AKHiT BILIMB HARGLIBIN CHIILHO BILIHBAE Ha KITTHHH MOALTY, 4 Ha
APYTHX — ucpes nocnabieHHs ONPHOCTI OPraHisMy 3 Bikom, VHACIIJIOK
3POCTans “oMHA0K” y hyHKLIOHYBAHRI FeHeTHIHOTO anapary KInTHHHO!
TKAHHHH T4 1N,

Hawa pobora sanpononosana AMEPHKAHCEKHM YYCHHM 1 IearoroM
b. HeGenom (1993) 1 moxe OyTH MpoBeeHa AK NPaKTHYHE 3aHSTTS 31
3DOPOM MaTepiany npo TPHBANICTD KHTTS JMOACH HA JOBrO [1IOYHX
{IAIOBHILAX 13 HACTYITHOIO #0ro 06po6KoIo y BHrms marpam, rpacixis,
3 IHTCPIPCTALIEIO OTPHMAHHX JAHHX Y JAICKHOCT] BLI 3MIHH CKOJIOMYHOT
CHTYALUT (JUIS PI3HUX BIKOBHX i CTATCBHX IPYI HACCHICHHS ).

Xia poGoru

Jlust s6opy marepian ¥ BHKOPHCTaITE CTapl KIAA0BHIIA, ¢ 30epesKeHi
JAXOpOHCHHA mojei 3a ocranni §0-100 poxis (& OKYTIOBAHMX Y mepiog
Besauwoi Biransusnol sifinm paiionax y BLibwocTi Bunaakis 36epermcs
MOPHIEH | HAIAIHCH 10 HUX TUTRKH 32 octanui 50 POKIB).
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Ha KiiagoBHilaX JARKIH € IO/ Ha CTApy 1 HOBY HACTHHY. Ha koscmii
4 HHX, TPOXOJSSH 110 llarOHanN B O/IHOMY i IHIIOMY HATIPAMKY (11¢ MOACHA
3poOMTH 33 CTPLIKOKO xoMmnaca), nosiiasHo BUbepiTh 80-100 Morum,
[CPCAMILLITH JAATH HAPOIDKCHHA, CMepTi, CTaTh.

MoOyayiiTe KpHBY BHAKHBAHHA B LTOMY JUIH ZIaHOT JIFQICHKOT IOy
460 32 cTaTcRoo 03HaKo10. [TpH LLOMY NOKA3HHKN po30HITE Ha KIACH.
ITo 0Ci Op/MHAT BLIKIAMTH KUTbKICTE JHOJICH (0, 5. 10, 15,20, 30 monei),
4 110 oci abeiHe — BiK, 10 AKOro BouH A0xiH (U- 10; 10-20; 20-30; 30-
40; 50-60 pokiB 1 T. 1.

Toii e 30ip Marepiany NPOBCAITH HA KIAJOBHIIL 3 OB TH3HIMH
CTPOKAMH 3AXOPOHEHHS (HOBE KIAIOBHIIC) 1 noGyayHTe TaKy K KpHBY
[MopisagitTe KpUBI Ha rpadikax | [OACHITE 3MIHM B TPHBAMOCT] MEBHUX
BIKOBHX YL

Mosia nobyrysary rpadik 3arankHol CMEPTHOCTI 33 POKAMH: 110 0C!
OpIAMHAT — KUIHCTH JIOACH (AK Yy nonepeiHLoMy BHIANKY), a N0 ocl
abeic — poki (1930-1935; 1935-1940; 1940- 1945 1 in.)

[MopisusiiTe KpHBI Ha rpadikax | [OACHITH 3MIHH B TRHBANOCT] AHTTH
sa ocrannl 50-100 pokis.

T Podora Ne 40

denoruniunmnii noaiMopdizM JIOICKKHX nOMyIsnin
B yploekocneremax™®

Y Mekax A0CHIUKYBaHOI YPOOCKOCHCTEMH BHALMITE METOAOM
xousepTa n'ats 3H3, B AKHX NPOBSAITH (peHOTHITINHI Ta AHTPONOMETPH'H!
nocipkenns yaHiB 1 1-X Knacis.

MeHOTHIIYHT HOCHKEHHS NPOBEAITH 32 THAHBLAHHEM TECTOM
“Cnosecumii moprper” (tabn. 47) Ta TCCTOM KOIBLOPY BONOCCH T4 ouei
(Tabn. 49).

BiANoBIIHO A0 0cOBIHBOCTEH SOBHILIHOCT] IOCIDKYBAHOIO BUOCPITH
oy 3 Tphox 03HaK (A, B 9i C) 1 nOMITLTE XPECTHKOM Ha CNeaIbHOMY
GnaHKOBI.

Fpumirka: Ospaka “B" sas#iin 03Ha4aC "HE spoayming”, T00T0 OlUCYBaHMl
CAEMEHT e Moue GYTH 3 OBHOIO YIIEBHENICTIO BiHECEHHIT Hi 40 BapianTa A",
#i o BapianTa “C",
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Tabnuyn 47
lupusinanii recr “Caosecumii noprper”
l. Crars: A - Yonomiua; B;: C - wiHO4a.
2. Bosocen: A - npame; B; C - xBunACTE.
3. Bo.aocen: A - temue: B, C - ceitne (Bnommman i pyci).
4. Boaocesi: A - M ake (Tonke); B; C - merunucre (ToecTe),
5. Yepen
O O
A - BenHKHii; B; C — manmii.

6. Hepen (Burasj 3eepxy)

O O

A - KpyTiuii; B; C — oBansHwmit
7. Yepen:

O ey -

A - BHCOKHIT; B: C — Hu3BKHIL,
8. Moruauns:

$ {)

A — nnocka; B; C —onykna,
Y. Tlornanuna samxa:

A - npomtynyerscs; B; C - ne npomynyerscs.
10. MMorwanunmi ropo:

A - npomynyerscs; B: C - He npomynyeThes.
I1. 3auicka;

A — Koporka; B; C — nosra.
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E-\

2. Yoao:

A — BHCOEKE,
13. Jlobua JiHis BoJOCCH:

2

A — YBITHYTA,
14. Cxponi:

15. Hono:

A — CKOLLICHE,
16. Yoao:

A — [INoCcKe;
17. Yoao:

R

A — OIHOTIOBCPXORBE;
18, Obamaaa:

==
=

A — BUIHYHMA B
JlaMeTp Nepesn-
uye BHCOTY obany-
usA 10 Gpis;

JIEAMETP JIOP1B-
HIOE BHCOT]
1o opis;

B: C — HH3IBKE.
B (- onykia
~ (%
B: C — CKOMUICHI.
B;: C — BepTHKAIIBHE
B; C — onykne.
1l
B; C — pBONOBEPXOBE
BHJTHTHHT C — mmpoke
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19. O6anyun:
A —xupne (banumre);  B: € —cyxe
20. Obamayn:
A — gepBonysarte; B; C — MOJIOYHOIO KOITLOPY.
21. JlacTOBHHHSA!
A — e (abo byno) B: C — Hemae.
22, Beprukankue npodinosannn 00anaun:

M A

A — Buctynawva; B; C — nnocka.
23. l'opuzonTajasie npodidoBanus 00NN

@ @

A — BHcTYnaioua; B: C — nmocka.
24, Obangun:

ST
A — npamokythe; B;
25, SAmouKkH cmixy:

A —aituenonibue; B; C —y BURIS1 piBHOCTOPOH-
HBOI'O 11" STHKYTHHKA.
27. Buauuesa nyra:

AT o
a5y ; i
{l | \

A —armajena; B; C — BucTynae,
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33

34

L

Ln

317

Jacanbia eKoR0IA; MPaKmuHUE KV

HocoryGuna i HocokpuabHa Goposum

Wil
it
SN

A — He 3biraoTscs; B;

=
t1
(e
A — HasBHA,
. Mokn:
A — Buam,
T B
A — TOHKA:
Kyr melienn

A — pHCTYTIAC;
Buanaun# ropb:

A — arnamKeHHi;
Ky menens:

linka wenenm:
A — BHCOK4,;

Hanbpis’s:
A — onykne;

S

=)

A — HH3BKI,

Gpoew:

B;

B;

B,

fi
Al
C — 30ranThECH

. TopH3oHTANLHA IMOPUIKA Hepenices:

 — BIICYTHS.
C — oxpyraL.

C — TopCTA.

C

C — BHCTYNAE.

C — npAMHH,

C — HH3BKA.
A

C — arnajpkeHe

o
K"@”

C — HMCOKI.
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38. bposn:

39. bpoBu:

A — gymueri;
41. bpoen:
ot
£
A — KOCOBHYTPILLIHI;
42, bpoBu poZNIHPIOIOTELCH:

A — Ha30BHI;
43. bpoen:

44. bpoen:

45. bposu:

46. Mixbpis’a:

i

A — BY3BKE,;

B;

"m“%.
<80

C — ogyromomiomi.
.

C — 3aBuuaiini.

—~

C — KOCO30BHIIIHI,
e
-

C — pcepeanny.

=

C — 108Bri.
#.hi.
C — By3BKL
ﬁ'\
C —3308HI.

S s
L L
& ®
C — umpoke.

47. MixOpisua BeprukaiLHa 3MOPIIKA:

A - BIICYTHA;
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C — nasiBRa.




Fa2anbHa eXeA02IN: NPAKMUMHUER KYPC

48. bposu:
A — MOXHAaTI; B; C — 3Bryaini.
49. Oui:
A — MAneHbKI; B; C — BEAHKI,
50. Oui:
A — TeMHI; B; C — caiTi.
51. Cknepa:
A — bma; B: C - ronyba.
52. Qui:
A — Bnani; B: C — Bunykm
53. Mosiku:
A — TOBCTI; B: C — TOHKL.
54. Bii:
A — npami; B; C — nyronomitHi.
55. Bii:
A — KOpOTKI, B; C — nosri,
56. Bii:
A — TOHKI] B; C — ToBCTI.
57. Bii:
A — cBiTHi; B; C — TemHl.
58. CkaajIKa BEPXHLOI NOBIKH:
e A
I
A — IpHKpHTA; B; C — BuaHa
59. Cknaaka BepXHBOT NMOBiKM:
T iy T
A — nanBHa, B; C — siacyrHs.

60. Huskns TIOBiKa IIPH NOIAAI TOPKACTHLCS PARAYAHOT 00010HKH:

YR
Eﬁ‘:

A — TaK; B; C —ni.
61. Mepenicesn:
3@ e
w ), ]
A — BY3BKE; B, C — mmpoke.
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63.

64.

6.

67.

68.

69.

[Mepenicen:

g;

A — BHCOKE;
Mepenicesn:

éﬁ

A — KOpOTKe;
Ilepenicen:
P
-

A — 3 BHIMKOHD;

e

. lepenicesn:

A — BHIIE 31HHLLL;
JloOHo-HOCOBHE KVT:

1

A — BiICYTHI;
Kinunk Hoca:

1
dw

A — TOBCTHIL;
Kinunk noca:

fi
" ::,
A — CyHiTbHHIT;

Kinunk noca:
A — 320KpYITICHHI;
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B;

B;

:

C — HHU3bKe.
Zt?

C — nosre.
=

C — De3 BHIMKH.

g

C — HHxue.

%;;
C — Bupaxkenmii.

db

C — TOHKHI.

d

C — po3aBoennii
(npamokyTH#iIT).

&

C —3Bmuaiinmii.
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71

~
lad

~1
LA

79

. Kinunk noca:

b

A —onynieHni;

. Kigunk noca:

&

A — Tynni,

. Kinunk noca:

A — 3BHMARHMIL;

Hic:
A — BETMER;
. Hie:
‘1
&b

A — IIHPOKHIT;

. Cnupka Hoca:

I

A — mMpoxa,;
Cepeansa 9acTHHA HOCA:

0

A — uHpoKa;
Cnunka Hoca:

&

A — 3 TOpDUHKOKO;
. Cnunka noca:

A —onykna;

7

Kpuia Hoca:

A — HIHPOKI;

&

B — npamuii; C— npuniHATHH

&
b

B; C — rocTpHii
B: C — piauundopaHHil
B; C — Manui.

n

B: C — By3bKHH
&
B, C — By3bKa.
&
B, C — sy3bka
&
B; C — 6¢3 ropOMHKH

B — npama; C-

£

VBIrHYTA

4
&

B; ¢ —By3BKI.
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80. Cxnaakn Kpua Hoca:

& b

A — cnaborupaxeni; B; C — rnuboxi.
31. bopo3na kpua:

b b

A — He TopkaeTses; B; C — TopKaeThes CepeHu
OCHOBH HOCA.

82. Hic:

& L

A — opnnHuH; B; C — apuHaiiHmii,
83. Hic:

(s &

A — cemiTHunHii: B: C — 3BHYaiHUil.

84. Hocosa nmeperopojaka:

(D (2
A — cxoBaHa; B; C — BHCTYNae HA30BHI.
85. OcHOBa meperopoakm:

& £
A — cxoBsana; B: C — BHCTYnae Ha3OBHI.
86. OcnoBa KpHa Hoca:

& (S

A — npama; B; C — onykna noropu.
87. OcnoBa mocoBoi neperopoaxn:

& e

A — npsma; B; C — onykna 1oHH3Y.
88. OcHora Hoca:

(D ()

A — mosra; B; C — xopotka.
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89

a0.

91

94

96

Bepxun ryba:
(7

A — BHCOKA,

diawTp:
A — nPAMOKYTHHII,
DineTp:
Ex:
A — IIMOOKHH;
2. Bepxus ryba:

®

A — mBOBEPIIMHHA,

. T'yom:
A — BY3BK1;
Por:
A — ManuH;
Porosa uiianna

==ri
A — BHTHYTQ;
Sank y TpybouKy:

:

A
Kyroukn pora:

o

A — NPHNLIHATI,

HE 3BCPTACTHLC

[ /
h g
B; C — aH3bKa.
B: C — TPHKYTHHH
B; C - arnampKeHHH.
B: C — ojtHOBEPIIHHHA.
AT
Hip
B; C — mIMpOKIL.
Tl i
G
B; C — BeNMKHI,
B —npsama; C — ysirayra
i, B; C — 3BcpracThes
B, C — onymeni.
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98. I'yom:

-3 s e S

N
L
A — pHCcTYynawTh, B C — BrarayTi.
99 I'yfa BucTynac:
= \E\J
A — BepxHs; B: C — HHKHA.
100. Bepxni 3yon:

A — naxuieni; B; C — BepTHKanLHI.
101. Ikna:
A —Tyni; B; C — sarocrpeni.

102. Bepxni suyTpimmui pisni:

N4 @@

A — Benuk; B; C — He BUIIAIOTRCH,
103. TIpomixkn mix Bepxmi By TpimHiMu pizusgmu:

<= N

A — BUICYTHI; B; C — € abo NPHKPHUBAIOTRCA.
104. 3yom:

A — BEIIHMKI; B; C — apioni.
105. 3yon:

A—uumnnpusni;  B; C — niocki.
106. 3yon:

A —Hamsnipozopi; B; C — Hemposopi.
107. lpw nanissinkpuromy pori BuanO 3y0m:

A — HHKHI, B; C — BepxHi.
108, SImouka ma xicrni nigbopinas:

SR

A—g; B; C — nemae.
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Fazaaena CKOAO2INT NPaKmusHuL Kype

109. lopn3OHTAILHA IMOPUIKA HA niabopinmi:

T/
A — HAfABHA,
110. Minbopiyin:

.
Nl
A — BHCOKE,
111. Hizbopinan:

"

A — mMHPOKE;
112. Hindopina:

z

A — BHCTYTIAKHE,

113, MinGopinas:
A — OIHHAPHE,
114. Minsa:

‘:. @
115

A

H

A — BHCTYTIAE;

IOBIa,
115. Kaank:

7

116. Byxa:

AN

.

-

A — BEITHKL,

B;

B:

B;

B;

B;

H:

B;

\‘ti'?,

C — HH3BKE

N/

C — By3bKe.

.

( — crouIgHE.

i
\
o

C — noABIHHE,

=)
i

L — KOpOTKa.

25

C — HENOMITHHH.

@

C —mam.
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118.

119.

120

121.

o o

124,

Byxa:
A — pizcTosbypucHi;
Byxa:
A — BEPTHKAILHI;
Byxa:
A — TBepi;
. Byxa;
@
A — LIHPOKI;
Byxa:
@
‘f ']
A — KyTacTi;
Kozesnoxk:
o
A — TPHKYTHWH;
. Kozenox:
A — BEIHKHIH,
Byxa:
b
s
A — TPHKYTHI;
5. Mouka:

E)
0
A — TpukyTHa;

180

B;

B;

p

B;  C—opurucayri.
C — naxuIcHi.

C — M aKi.

C — BY3BKI.
C—oxpyrii.

(/

C — ABOXBEpIIHAHMIL.

L

C — mammit.

&

C — 3puuaiini.

C — 3Buuaiina.



Fasansha expaosia’ npaKm UL Kypc

126.

127

128.

129,

130

Mouka:
A — npHpoCHa; B,
. Mouxka:
@
-
A — BEIHKA, B:
Mouka:
A — pifcToBOypHCHa,
Mouxka:
p
A — onyxua, B;
IMOpIIKA MOUKM:
@
ey
A—c B;
. Ko3zenkoBi 3MOpPIIKH.
(8
A-—g B;
. JaBnTOK:
@
A —3akpyuennii; Bi
[IpoTH3aBHTOK:

s

A — pucTynaoumi;, B;

C - BiBHCiIa.
[@
C — mana.

&

g
B: C— npuTHCHYTa

@

C — yBIruyra.

@
o
C - BlaCyTHA

@

i
=

C — HeMmae.
‘/‘F}.}D
L\C Y

i3 -!u)'{!u'p},“!i.‘ltllﬁ

/)

b,

=

C — BIArHYTHH,
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134, Ha 3asurky Gyropox Jlapsina:

A-e B; C — Hemae.
135. MMporukosenok:

A —uaxwrenwit;  B;  C—rOopH3oHTANBHMIL
136. Kneti pyk:
A — BEITHKI; B; C — mani.
137. Kucri:
A — mHpoKI; B; C — By3EKI.
138. Kncri:
A — nosri; B; C — kopoTki.
140. Benn na soBHimnboMy Goui kmneri:
A — pensedni; B; C — sramxeni.
I41. Hlxipa na soBHimmBOMY Goui KHeTi:
A — KpYIHO- B; C — apiGrokomip-
KOM1pHacTa; qacra (HixkHA).

142, Tonous:
A — mozomucra;  B: C — Oe3 kepartoay.
143, Dononsn:

A — xoperka; B; C — m'ska.
144, oaoua:
A — yacrime B: C — qactime xonoana.
K('FM!P'-IBL'TEL
145, /lo1ons nonATKOBAHA MATIOHKOM:
A — cnabo; B; C — cuasHO.
146, Mansui:
A — Byanypari; B; C — maaki.
147. Beankuii naseus pyiu:
A — oBruit; B; C — KOpoTKHid.

148. Iepma dananra sesnkore naasus:

A — noera: B: C — kopotka.
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Bazansna exoro2in: NPaKMuMHIG Kype

149.

150.

wh
Lh

156

Tanin BEIHKOF0 NANbLUAL

Tt

Cepeanii naiens:

[
" A — IpAMOKYTHMIL;
Hirri:
il
A — KOPOTKL,
. Hirri:

A — vamonomOHI,

Jlpyraii najgens:

A — KOPOTLIHIL,
HI#K SCTRCPTHI;

8

A — noBra;

CIsTHnadbUueBa cKAaaKka

(W
=~
A — noBra’

B;
“03_!103."!&:!1“ IrHHAIBLHA CKIAAKA T[Ji."lbﬂl‘(] NajadbLIn:

A — IIOBIa;

A — noBra;

A — nosra,

B;

B;

B:

B;

A

C — Hemac.

C — rocTpuil

O

~

" — JIOBTL.

']

C — [OBIIHIT 33 YETBEPTHH.

(g
=

]

—
N\

| — HHATHIPHYHL

. 3rupajgbHa CKIajika I-ro (BeauMKOTO) NATLIH

C — xoporka

(i
=

& I{t\ﬁu’ilﬁ:l.
Tpunaasuesa ITHHAILHA CRAALKA

C — KOpoTKa

C — koporka
IrUHAALHA CKIAAKA YETBEPTOro Najibus:

C — KopoTKd.
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159, 3runansua ckAaAKa NATOr0 MANBUNA:
=
_.-—-—'d_—.—.\""‘
A — jl0Bra; B; C — xoporka,
160. HoTHpHNAIBIEBA 3IrHNAILHA CKIATKA:

A—c B; C — nemae.
161, /Iponankuera IruHaibHA CKIANKA:

A=g; B; C — nemae.
162, Cxaagku mepuioro naabus 1a I’ ATHRATLIERA:

J

A — 3ennyiotses; B: C — po3’eanyiorncs,

i i

163. Tanin:

A — BHpaxceHa, B; C - smmamkena.
164. Tyayé:
ﬁ O
I I
A — BY3BKHH B; C — nmmpokwii (nosHmin).

(Xymmit);
165, Tyayb sinnocno mir:

A ﬁ%

A — KOPOTKHH, B; C — 1OBTHA.
166, Kusir
d P
2 M

A — BucTynaounii: B: C — Brarayuii
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JazaanHa exonocin: npaKmuaHl Kypo

167. Taain 31 coaHm:

) Y
¢ 1
2 W
A — BHpaCHA: B: C — arnapKeHa.

168, Beaunknii najenb cronm:

A — KopoTIIHi B: C — OBIIWIH 33 APYTHIH
BiJL IPYTOTO:
169. HinkoaoTkn:

! v E ad
i .

A — NIHPOKI; B; C — By3nKI
170. Ilaewi:
A — HIpOKI; B; C — By3BKI.
171. Maeyi:
A — npami; B; C — noxum.
172. Kinuiskn:
A — 3 pparkennmn B C — He BHPAKEHI.
M’ H3aMHK;
173. Tas
A — BY3LKMIH, B; C — tMpOKHH.

174. Porori bopoinn:
Al=g: B; C — Hemae.
175. EnikanT (lKipna cKIAIKa B KYTRY OKa).

A—g B; C — nemae.
176. Juctansui Garanrn BeITHKUX NANLUIB:

A — kpyral, B: C — npooBryBar.
177. Kpuaonoaioni ckiaakm wimi:

A — BUICYTHI, B; C-—e

178, I'aTHRAALUEBA CKAAMKA:
A — nosmia 3a TpunansLesy; B) C — xoporiua.
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C. C. Pyoenxo, C. C. Kocmuwur, T B. Mopozosa

179, Ha KynpuKy SMOYKH:

A — BiACYTHI;

180. Mixbpisni 3Mopumkn:

A—¢;

I8]. 3mopmkn Ha ckponi:

A—g

182, Jlobui smopmky:

183. Bposu:

V rabauuwo 49 samecite

A=¢

A — po3znBoeHi;

B; C—e

B; C — Hemae.
B; C — Hemae.
B; C — Hemace.
B; C — 3BHuaitHi.

A@Hl U010 YaCTOTH 3YCTPIBAHOCTI

teroTHIIMHIX KIACIB Ta piBHA pi3HOMaHiTTs (H. ) no koxniii 3 183 oznak.
Juaucuns koediwenra llenona, Bu3nauTe B namii BHOIp1 3a

thopmynoro:

n
H=-% £ -h:Pr 4

i=l

Tatauun 49

Hacrora sycrpisanocti ocobun i3 pizmmm KOJILOpPOM BOJ10CCS
Ta ouedl y pocaikysaniii Bubipui

Konip Bamworo sonoces H;

KalTaHOBMIT

TEMHO-PYCHIA

CBITNO-pyCHii

HOPHHI

nonensacTo-6iaui

HOBTYBaTO-0LIMH

PYAHH

Konip Bammx oveii

H,

ToayGHH

CHHIT

CIpHId

3ETCHHI
=

CBITNO-Kapuii

TCMHO-Kapuii

HOPHUI

KOBTHI
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Fazansia eKoAO2A: NPAKMUNHNIL Kype

Ae P,—wacrora YCTPIRAHOCT] BUOBLIHOTO (he HOTHIIYHOIO KIAcy, AKa
BHIHAYAETHCA SIK BUIHOMIEHHS 0COOMH 1IaHOTO (e HOTHITIYHOIO KJacy J1o
3araNbHOI KITBKOCT] 0BCTeKEHHX OCODHH.

11— KiTBKICTE (JeHOTHINMHAX gnacis (A, B, C) 3a BLANOBLIHOK 03HAKOKO,
HasBHA B A0CHUBKYBaHiH BROIpI.

YV rabauiie 49 3ameciTh JaH] MIOJI0 HACTOTH 3yCI PIBAHOCTI
(peHOTHITIAKX KNACIB Ta PIBHA pissomaniTTs (H ) ocobun JaHO0l BUOIpKH
3a O3HAKAMH KOMLOPY BONOCCA Ta oteH. BH3HAUTE CyMapHC 3HAUCHHMA
Beix iHIeKciB pisHoManiTTs (183 — 3a IHIHBLIHHM TECTOM “CnoBecHHH
noprper” + 2 —3a TECTOM KOJILOPY BOOCCH Ta 0Mei), A TAKOWK YCEPEAHEHE
AHAYCHHS MBOFO iniekcy ana gawoi subipku: YH (185. 3pabiTh
[OPIBHAIBHHH aHaM3 CyMapHHUX Ta yCCPEIHCHHUX 3HAYCHE BHYTPIIHBO-
NONYAAIAHONO (IEHOTHIIMHOIO PISHOMAHITTA JUIA PI3HHX YPOOEKOCHCTEM.
3a TaGauisMi 47-49 BUIINITE HAHDLIBIT YaCTO 3yCTpPIBaH (heHO T
knacH 1 po3pobiTe MPOTOTHN ANANTHBHOFO THIY ocobHH ganol
ypBockocncTeMH 3a 185 o3nakamu.

Ti nomyasuil, AKi XapakTepH3yHThe HAMCHIIUMHE 3HAYCHHAMH
CYMapHOTO Ta YCEPEIHEHOro noKast {HKiB DIOPI3HOMAHITTS, 3aCITYTORYIOTh
pa ocobnWBy yBary K Taki, 10 XapaKTCPH3IYIOTHCA BHCOKOK
FEHCTHAMHO 3aMKHEHICTIO Ta TIOHFDKEHOH0 CTIHKICTIO 10 HABKOTHILHBOIO
cepel0BHINA.

& PoGora Ne 41

Ouniuka pisas noaimopgismy MENIKARIIB MiCHKHX TOmYIsiiii
3a AHTPONOMETPHYHHMHA [OKAZHUKAMH

KpiM SKICHHX, JUIA OLLIHKH PIBHA HOMIMOPGIZMY THOICEKHUX OIS
BAXCTHE] TAKOWK KUTBKICHI MOKAIHHKH, MeToaHsH1 ACNEKTH IX BH3HAUCHHA
PO3POBNFIOTECH AHTPONOMETPIEI. Anmponomempin (Bill TPELBKOTO
anthropos — moauHa, MEreo — MIPSI0) — 1€ METOM BHBTEHHS MO/IHHH,
AKHIT TPYHTYETHCS HA BUMIPIOBaHH] MOP(ONOTIHHHX 1 pyHKIIOHATBEHAX
o3Hak ii Tina.

JlnA eKOMOTIYHAX JOCHKCHL BAAIHBHA PIBCHE gapiatieabrocmi
AHMPONOMEMPULHUX NOKATHUKIE B qaniil nonynAnii Ta ix cepedui
snauenns. OCTAHH] BIUBEPKATIONTE PUCH TAK 3BAHOI0 @0aNMUEHO0
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C . Pydenro, C. C. Kacmuwiun, T. B. Mopozoea

muny, 10670 THITY HAOLIBLI NPHCTOCOBAHOID JI0 BIANOBLIHHX YMOB
ICHYBAHHA.

[Mpn npoBe/icH] AHTPONOMETPHHHONO AHAMIIY MOTTYIALTH CITUL 3IBEPHYTH
VBAIY HE NHILE HA abcomemui noxkasiuKu, ane | na indexcu. Meton
IHJICKCIB [IOJBITAE B TOMY, 110 OJMH PO3Mip 00UHCIIOETHCA B BIACOTKOBHX
YACTKAX IHIIOrO (nepeBakHo OLIBLIIOr0) posMIpy (HANPHKIA, OBKHHA
KIHIIBOK, HIHPHHAA fUiedei BT mupien Tina). Metos ingexcis Duisme
BHKOPHCTOBYETRCH JUIA BHABICHHSA PiBHA (3HIHONO POIBHTKY, HIK /LA
XapaKTePHCTHKH MPOMOPILIH TLIA.

Jlns rpaMOTHOTO BHKOHAHHA JaHol podOTH HeoOXIAHO BOJOIITH
HCBHHM MIHIMYMOM aHTPONOMETPHYHHX 3HaHb. CTHCIHH BHKIaD iX
HABOAHMO HHXYC.

Ilpn mpoBeAcHAI AHNTPOMOMETPHYHHX BHMIPIOBAHE MOTPIOHO
JOTPHMYBATHCS NICBHHX BHMOL, AKI 330€3Ne9YIOTE HE TINBKH TOMHICTE
PEe3yIbTATIB, a/le H MOMIHBICTE I1X TTOPIBHAHH.

JlocmpKeHHA NPOROILTE B OJIHH 1 TOH CaMHil 4ac Jo0H — DakaHo B
nepiii NoNoBHHI AHA (OCKITEKH 70 KIHIU JHS MO3I0BXKH] YACTHHM Tila
MOXKYTE 3MEHLIYBATHCH).

JUASHKH Tifa, Ha SKHX NPOBOJMTECH BUMIPIOBAHHS, HOBRMHHI DyTH
uuikom oroaeni. Jlocaipkysasuil CTOITE Ha JOPCTKIH PIBHINA MOBEPXHI,
Goconik abo B TOHKHX WkapneTkax. ToMy TeMneparypa B npHMillicHHI,
II¢ MPOBOAHTLCA AOCHIKEHH, HOBHHHA DYTH He Hikye 18-20 °C.

3alesneuTe Ha Beck NEpPlof NOCHIDKEHH: (0COBIHBO MO3MOBKHIX
PO3MIPIB) MOCTIHHY O3y MOCIIPKYBAHOIO: CTOAYH, TY/IYD BHIPAMICHHIL,
PYKH BUTBHO OITY1LEH], KOJITHA BUITPAMIICH], 11’ ATKH 30/TI0KCH], HOCKH 31erka
PO3BEICH] B CTOPOHM, KHBIT JICHIO MIOPaHHiL, FOJIOBA B MONOMKEHH] O4HO-
BYILIHOI FOPH30HTAMI (HIMCIIBKA TOPH3OHTAIB), KOJIH HEDKHIN Kpai OuHHILI i
KO3EJIKOBA TOUKA BYXa IHAXOAATLCA HA OHOMY PIBHIL.

Jlocnpkenns He NOBHHHO GYTH TPHBAIHM 3a HACOM.

AoTpumyittecs TouRHOCTI BuMiploBanns. Mexa A0nyCcTHMHX
BUIMIHHOCTCH JUIst GUILIIOCTI PO3MIPIB HE MOBMHHA IEPEBHIIYBATH 2-
3 MM 1IPH JIBOKpaTHHX 200 TPUKPATHHX BHMIPIOBAHHAX (JUIS AOBKHHH
T JONYCKAOTECH BIAMIHHOCTI MK JIBOMA BHMIPHOBAHHAMM 4 MM).
o npoToKoIy NOCIITKEHHA 3aHECIT CEPEIHIO BenauHy. o nogarky
NPOBCACHHSA JOCTLIACHHA POIPOBITE POrpamu i GopMy NPOTOKOABHIX
JANHCIB, KyIH DYy Th 3aHOCHTHCS PE3yIBTATH A0CHI [KSHHA.

Jlocipkenns npoROIETE CTAHAAPTHUM IHCTPYMEHTAPIEM.
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Jasansna KOM02IR: NPAKMUNHIE KypC

Po3amMipH TLIA MOMKHA MOAUTHTH HA: TTO3/I08AHI, fonepedHi (amMeTpH)
it obsoan. Jina 3abeancucHHA TOYHOCT] BHMIPIOBAHE BUKOPHCTORYIOTE
AHTPONOMETPHYHI TOTKH, SKI IOBHIHI Gy cTporo nokamizosani. L
MCTi BiAMNOBIAAIOTE KICTKOBL BHCTYIH — pinpocTkH, ropbH, KICTOMKH;
CRIAIKH LIKIPH — CLUIHHYHA CKIATIKA; crienudiaHl NKIPHI YTBOPCHHSA -
rpyIHi COCKH, Iynok. Miciie PO3MIILEHHA TIET 44 THIIOT TOYKH 3HAXOAATH
ASXOM TPOLIYTIYBaHHS i Ge3bonicHOrO HaTHCKaHHA 3 HACTYIHHM
NO3HAYCHHAM 11 ACPMOTrPadIuHHM OBIEM HA ICPIOLIOCIIILKEHHA.

HaiyacTime BUKOPHCTOBYIOTRCH TaKl AUMPONOMEMPULHI MOYKIL

BepxiBKoBa — HAHBHIIA TOUKA TiMEH1 [PH MOTOKEHH] FOAOBH B OYHO-
BYILIHIi TOPH3IOHTAN.

BepxHbLOrpyIHHHA — HaibLIbiL rTHGOKA TOYKA APEMHOT BUPIZKH
IPYMHHE IO CCPE/IHIA JIHi1 Tia.

HuKHLOTPYAHHHA — TOUKA B JIIAHLI OCHOBH MEYonoAIbHOTO
BIIPOCTKA FPY/IHHM [0 CEPEHIH JHHITTIIA.

Axpomiansna (njie4osa) - HAIOLIBI BHITHYTA 30BHI TOYKA Ha
HIGKHBOMY Kpal aKpPOMIATEHOIN0 BIPOCTKA IONATKH HPH BLIBHO ONMYIIIEHHX
pyKax.

[pomeneBa — HailBUING TOYKA TOJOBKH NPOMEHEBOI KICTKH 13
30BHITHEO-TIEPEAHEOTO GOKY AepeAIYYs, B AUAHI WILTHHY [LIeye-
npomenesoro cyroba (B AMILL KpacH).

inaonoaiéna pagiaasna — HaliHHAYA TOUKA Ha MIHA0NoaibHOMY
BIIPOCTKY IIPOMEHEBO KICTKH.

Mansuesa (I11) — nHafipnx4a TOUKA HA M AKOCTI ZHCTAIBHOL
(hasiaHIH TPETLOTO NALLA.

Mepeann kAyboBo-0CTHCTA — HalBIIBI BHCTYIIAK0MA BOEpE
ToUKa Ha NEpeIHLO-BepXHIil K1yboBii ocTi Taza.

TTo6KOBA — HAMBHINA TONKA JOOKOBOTD 3'€HAHHA 10 CCPCAHHHIN
Ml TIIA.

Kayboso-rpefienesa — HalOUILLl BHCTYNAKNA HA3OBHI TOYKA B
Al knybosoro rpebens.

BepxHLOroMiIKOBA BHYTPiluHs — HANBHIIA TOYKA BHYTPIIHLOrO
KPAKo MPOKCHMAZEHOTO eni(hizy BETHKOTOMITKOBOI KICTKH (OPIEHTHPOM €
prnMHa KomiHHOro cyrnofa 3 MeaiankHOT CTOPOHHK Bijl 3B AIKH
HAKONIHHHER).

HyuAHBOroMLIKOBA BHYTPIlINA — HAHHHAYA TOMKA BHY TPUIHEO]
KICTOMEH.
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I'sTkoBa — HAHDLIBIN BHCTYIIAI0MA HA3AN TOYKA 1T ATKH.

Kinuera — HaildUIbII BUCTYAI0MA BIEPE/] TOYKA CTONM (Ha M SKOTI
JHCTANBHOL (Pananry neploro, Apyroro abo IHKOAH TPETHOTO MANKIA
CTOIH).

Xio pobomu

MeTo/10M KOHBEPTa BHILTITE Y MEAKAX MOPIBHIOBAHHX YPOOSKOCHCTEM
MEBHOTO PEriony 5 3arajibHOOCBITHIX HABYAILHMX 3AKITAMIB, B SKHX
NpoBeAITH JOCHIJDKEHHSA YYHIB 11-X Kmacip 3a koMOIeKcoM
AHTPONOMETPHYHHX MOKA3HHKIB, XAPAKTEPHCTHKA | CHOCOOH BHMIPIOBAHHA
SIKHX [0JIaH1 HHAKYE.

1) susnauenun nozdosycnix poimipie mina

[Toznosxul po3MipH TiNA NOAKHHKE BH3HAYAIOTE SK NPOEKUIHHY
BIICTAHL MIK QHTPONMOMCTPHYHHMH TOYKAMH, 30PIEHTOBAHHME V
BEPTHRANBHIH 1omuHL. [Tpoekniini BUMIPIOBAHHA MOKHA MTPOBOIHTH
neoma criocobamu. [epnmit cnocid nossrae B TOMY, 110 @HTPOMOMETPOM
BH3HAYAK0Th BHCOTY OKPEMHX aHNPONOMETPHYHIX TOYOK HAJl OTIOPHOKO
[IOBEPXHEID, HA AKIH CTOITh AOCIDKYBAHHI, 13 HACTYITHAM BIIHIMAHHAM
OHOTO PO3MIPY BiJL IPYTOTO /U1 BH3HAYCHHS JOBKHHH BUINOBLIHOIO
CerMeHTa (HApUKIA, PI3HMIL ¥ BHCOTI AKPOMIATBHOL | IPOMEHEBOT TOU0K
nac nopxcHuy niaeva). Ipu apyromy enocofi 3 TONOMOT00 MTAHFOBOTO
LHPKYIIS BHMIDIOIOTE IOBAHHY CErMeHTa MDK fOro KpaiHIMK TouKaMH
(HANIPHKIIAN, IOBAHHA T1/1C4a — TPOeKILifiHA BICTAHD MDK aKpOMIATEHOO
1 MPOMEHEBOIO TOYKAMH ).

-

HTo3doedxicni posmipu mina

Josxuna tina (picr) - BHCOTA BePXIBKOBOI TOUKH J0CTIKYBAHOTO
HAJl TOYKAMH ONOpPH,

Jlowamna Tyry06a — pisHHILE MK BHCOTORO HAII UIOLICEO OTIOPH BEPXHBO-
IPYAHHHOT Ta 100KOBOI TOYOK (IIpOCKI1iiHa BIACTANE MDK MM TOUKaM#).

Jlopanna Kopnyea — DOBKITHA Tia 32 BHHATKOM JOBKHHE HIIKHIX
KIHINBOK.

Jopxnna BepXnboi KiHUIBKH — PisHMUA MIXK BHCOTOK Haj
TIOLICIO ONOPH IWICHOBOT | NANBLIEBOT TOHOK (MPOCKIiiiHA BIICTANE MK
AKPOMIAILHOKO | TPOMCHEBOIO TOUYKAMH),

JloBauna nieda — pisHUUS MK BHCOTOIO HAA MIOMIEIO onopu
[LICHOBOI | NATBIEBOT TOHOK (MPOEKIITHA BIICTAHE M aKPOMIATEHOIO |
NATBIEBOIO TOYKAMHE).
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JosskuHa Nepenaiasis — pisHHis M BHCOTOR) HAJl IO 0nopH
APOMEHEBOI 1 IHIONOAIOHOT TOUOK (npoekUiAHa BIACTAHE MUK
MPOMEHEBOIO | IHAON0IIOHOI0 TOMKAMH ).

JloBANHE KHCTI — PI3HHILE MUK BHCOTOIO Hald [IOHICI) ONOpPH
prunonoaifHoi | NanklueBol TOHOK (npoekiiiiHa BIACTAHL MK
IIOMOMIOHO | NPOMEHEBOIO TOYKAMMH).

JloBARHA HIKHBOT KiIIBKH — [MBCYMA BHCOT HAL MI01EI0 OTTOPH
nepeaHsOl Ki yOOBO-0CTHCTO! 1 100KOBOL TOHOK.

JlopA&HHA cTETHA — JIOBKIHHA HUAHLOT KIHIIBKH MIHYC BHCOTA HaJL
[II0LLEIO OMOPH BEPXHBOTOMLIKOBOT TOUKH.

JIoBAMHA FOMIIKH — PISHHILA MK BHCOTOI HAJl IUIOMIEK ONOPH
BEPXHBOTOMLUIKOBOI | HIAHBOTOM {IKOBOT TOUOK (ITPOEKIIHAA BIACTAHL MUK
TOYKAMH ).

JIoBKHHA CTONM — BUICTaHL MIK 11 STKOBOIO 1 KIHIEBOIO TOUKAMM.

2)EuINAYEHHA NONEPEYHIX poimipis miia (Diamempie)

[MonepeuHi po3MIPH Tila BUIHAUAKTE IWITAHTOBHM abo KOB3AIOYHM
UHMPKYJIEM SK TPOEKIITIHHY BLACTAHE MUK AHTPOMOMCTPHHHHMH TOUKAMH
y dhponTankHiil abo caritanLHiil TUTOLIAHL.

Axpomiajdbiuii giamerp (IMpHHA Nai4) — BUICTAHE MIZK [PABOIO
i 1IBOIO AKPOMIANBEHHMHA TOUKAMHE (ITPH BHMIPIOBAHHI IUICHT HE TOBHHHL
Gy TH CHIBHO MAHATI 200 OmYIICHI).

Tazorpebuesnii giaMerp (IUMPHHA Ta3a) — BCTANL MUK Npasoio
| 1iBOI0 KiIyBOBO-T peOHEBHMH TOHKAMH.

Honepeunuii aiamerp rpyaei — BLACTaHb MIK Haid1nBwW
BLACTYNAI0YMMH DOKOBHMH HaCTHHAME pebep.

Mepeanbo-3aamiii  Aiamerp rpyied - BIACTAHE MIK
HIKHBOTPYIHOI0 TOYKAMA | OCTHCTHM BIIPOCTKOM Xpeos, A
JHAXOIMTBEA Y 1LiH TOPH3OHTANBHII IIOMIMHL

IMonepednnii JiaMeTp HHAHLOI YACTHHM IL1eHa HARDIBLIA
BiICTAHE MiZK SOBHITHIM 1 BHYTPILIHIM BIPOCTKAMM IUICHOBOT KICTKIL.

Monepeunuii AiaMETP HHAHLOL HACTHHN nepeanaiuun -
HaiiGinBILA BiACTAHL MiX MHA0NOMGHIM BiIPOCTROM NPOMEHEBOL |
MKTHOBOI KICTOK.

Monepeunmii AiaMeTp HHAKHLOT HACTHHN CTErHA — HaHDLILLIA
BiACTAHDL MiA JOBHIIIHIM i BHYTPIHUHIM BIAPOCTKAMH CTEIHOBOI
KICTKH.
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Monepeunnii JiaMerp HUKHLOT MACTHHH FOMUIKH — HallbUIBIA
BIZICTAHB MK KICTOYKaAMH BEJIHKOI'OMLUIKOBO] Ta MATOTOMUTKOBO] KICTOK.

3) euznavenna obaodie mina

ObBoaN TINa MOANHHE, A00 IEPHMETPH, BUMIPIOIOTE CAHTHMETPOBOIO
crpiakowo. [Tpi BUMIproBaHHI MOTPIGHO CIILAKYBATH 32 THM, 1106 cTpitka
nekana B TOPHIONTANBEHIH NIOMIHHI 11 HYNTEOBA NOALNKA 3HAXOTHITHCH
cnepeny, mob cTpiyka HIMTBHO MPHASTANA A0 JAINAHKH TLIA, AKa
BHMIPIOETHCA, HE CTMCKaNa M’ SKI TKAHHHH | He 3MililyBana wkipy (mcus
il 3HATTA HA TUN HE TOBHHHO 3AMHINATHCA CHIAY), PCKOMCHIYETHCH
NONCPEHBO 3/ICTKA HATATHYTH CTPIMKY, 4 IOTIM TPIIKH BIIMTYCTHTH 11.

O6Bin rpyneit y cnokifHOMY CTaHI BHMIPIOETECH MITIMETPOBOK)
CTPIYKOK), KA HAKNA/IAETRCS TaK, 1106 334/ BOHa MPOXOHIIA L] HHOKHIM
KYTOM JIOIATOK, 300Ky — MiK TYTyOOM | pyKamH, criepey 3akpHBaia
HIDKHI CerMeHTH D118 COCKOBHX KPYKKIB (Y 3KIHOK BEPXHIH KpaH rpy/IHHX
3anos).

O0Bix rpyreli npu BANXY — BUMIPIOETRCH TAK CaMO, ale i1 gac
MakcuManbHoro Bauxy. Ilpu usoMy nocnipKyBaHHH HE MOBHHEH
IMTUIHIMATH T1eH1.

O6sin rpyaeii Ha BHAMXY — BHMIPIOETBCH TaK Camo, aje Mpu
MakCHMATBHOMY BUAMXY. Pianuus mix obpojsom rpyaei mpu
MAKCHMATLHOMY BHIHXY 1€ BETHUHHY JHXATLHOI KCKYPCIT IPYIHOT KA TKH.

Obpin naewa (B cnokiiimomy crami) BUMIpIOETBCE ¥y
TOPH3OHTANLHIH TUIOIIMHI B MICI HAiiBITBIIOT0 PO3BHTKY IBOTOJOBOTO
M’A3a [UIe9a [PH BUTEHO ONYILIEHIH PyITi.

OdBin naeua (y HanpymeHoMy cTani) BHMIPIOETECA TAK Camo,
e IpH CKOPOMEHHX M 13X HepeIHEO] OBEPXHI [LIevd.

O6Bix nepeanivys BUMIPIOCTHCSA B TOPHIOHTANTLHII TUIOMIMHI B MiCIH
HAHOUTLIIOTO POIBHTKY M’ 4318 IIEPEATUIINS [TPH BITHHO OMYIUEHIH pyLi.

OBBin ererna sumipioeThes ananoriano. CTpiuKa HAKIAJACTRCS
1171 CLTHHYHOIO CKIATKOK 1 3aMHKACTBCS HA 30BHILIHIA IOBEPXHI CTerHA.

O0BiA rOMIAKH BAMIPIOETECA B TOPH3OHTANBHI NUIOLMHI B MiCIi
HAHOLIBIION0 PO3BUTKY TPHIOIOBOIO M3 TOMUIKH.

4) sumiposannsn mocuuNnU WKIPHO-HCUPOEOT CRIGOKU
JAns BUMIpIOBAHHS TOBIIMHM WKIPHO-KHPOBOT CKIALKH
BHKOPHCTOBYIOTE CICIIAILHHH MpHIa — kaminep. THCK HIKOK Kaninepa
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He nonuHeH nepesuuysati 10 v/mm? nosepxui wKipH. [noma mkipu,
SKA 3AXOMIIOETHECA NANLLAME, TOBHHHA oyri ne menme 20-40 MM,
BHMIPIOBAHHS [IPOBOMLTE ¥ CTPOTO BCTAHOBACHHX MICILIX. [Mepesamkuo
BHMIPIOKITE TOBULHY § HIKIPHO-KHPOBHX CKAAJI0K:

y AN CHIAH — NI HIKHIM KYTOM JOMATKH;

y AL FPYAeH — 1o M *3CBOMY KAl BEIHKOTO TPYAHOTO M3y

¥ NiAHLI AKUBOTA — CIIPABa 015 mymKa;

na nepeaniii mopepxmi maewa — Hajl IBOTOTOBHM M’ SHI0M
(npHOIM3HO Ha CEPEIHHI ILIeHa);

14 3a/1Hiii NOBEPXHi NJe4a — HaJl TPHIONOBHM M A30M (mpubnn3Ho
TIO CepeuA Teda);

Ha TROLRI nosepxni kneri — na cepeanni 11 1" ACHOT KICTKH;

Ha Mepeanii moBepxXHi cTerHa — Hal npIMHM M'H30M CTErHA,
ACTI0 HHKYEC NAXOBOT 38 HIKH;

Ha 3anuiii MOBEpPXHi rOMiTKH B JLISHILI 30BHILHLOI TOJTOBKH
IKPOHOMKHOTO M’ A33.

3a aHTPONOMETPHYHHMH JaHHMA oDYHCHITh MOBEPXHIO TL/IA,
KICTKOBHIA, AHPOBHIA | M 53081 KOMIOHEHTH BarH TiNa.

5) eumiprosanna aumMponomMenprutux iHOEeKCi6.

Iudexcu mina 3arexcame nepwl 3a 8ce gl chigsidHOWENHHA
CKeTemHIx POIMIpIE, | TALIC HE3HAYHO BIUTHBAIOTH HA HUX TOBIHHA
NLMKIPHO-KHPOBOTO IWAPY, CTYTIHb POIBHTKY MYCKYAATyPH, NOCTARA.
JLis OUIHKH iHICKCIB BHKOPHCTOBYIOTE MaTEpiani, SKi OTPUMYIOTH [IPH
AHTPONOMETPHYHOMY MOCTKEHH], B OCHOBHOMY 3 JIOTIOMOIOIO TAKHX
IHCTPYMEHTIB, SIK AHTPOTIOMETD, CAHTHMETPORA CTpIYKA, PI3HT HPKYI.

115 XapaKTePHCTHKH MPONOPLI TiIa HAYACTINIE BUKOPHC TOBYIOTH
Taki imgeKcr: inaeke ckenii 3a Manyspie (1C).

JoBacuna HOrW
Picy cujisasn

IC= x 100.
3a 1M IHICKCOM NPHItHATA Taka Kiacndikartis:
a0 84,9 — Gpaxickenis (KOPOTKOHOTICTE),

85.0 — 89.9 — mesockenin (CepeHEOHOIICTE),
90.0 i BumIE — Maxpoeckenis (I0BrOHOIICTE).
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Bionowennsn 00encunn KiNGIeKU I WIHpUnu nieven
do 1azansHol 0oeNCUNE miia

3a BUTHOLICHHAM LIMX PO3MIPIE BHIUBIIOTE TPH OCHOBHI THITH HPOTOPLIT
TUIa:

fipaximopchri (HPOKHIE i A0BrHH Tyny0 1| KOPOTKI KIHIIBKH);

donixoMop@uut (KOPOTKHI # BY3bKui TYTy0, BY3BKI 1UIeH1, BYIEKHIH

Ta3 | AOBT1 KIHIIBKH);

sMezomopghiui (MPOMIKHHH THII — CEPEAHBOT JAOBKHHE TYIYO 1
CepeIHLOL JIOBHCHHN HOTH).

Koen 13 nux THINIB NPONOPIIH TIIa Ma€ BUINOBIAHI PO3MIPH 9acTHH
TUIA (B CM):

» JomxoMopdHHii: norknHa Tynyda — 29,5; nmpuna nneded — 21.5;
mupHHa taza — 16,0; aorauHA HOrH — 55,0; HoBKHHA pPyKH — 46, —
46,5;

» wmesomopdnnii (BianosigHo): 31,0; 23,0; 16,5; 53,0; 44.5;

» bpaximopdmmii: 33,5; 24,5; 17,5;51,0; 42,5.

Ane, OCKIIBKH CepeJIHS IOBXKHHA TUla U1 AomixoMophHOro THity
cknafae Bing 170 oM, To aBCOMOTHI PO3MIPH OKPEMHX YAcTHH TUIA
OYIyTh IHI:
>y nonixomopthHOro THIY: NoBKKHA TU1a — 170 cM; nomkHHa TYITy0a —

51; mmpuna rwieded — 36,5; mupraa tasy — 27,5; JOBKHHA HOTH —
93,5; nomxuHa pyku — 78.5;

» mesomophunil (BianosigHo): 165;51; 36,0;27.5; 87.5: 73.5;

# Opaxivopgumii: 155; 51;37,0; 27.5; 77.5; 67.0.

AHTPONOMETPHYHI JaH1 [0 KOKHOMY YIHIO 3aHeCITh o Tabmui S0.

Tabauya 50
AHTPONOMETPHYHI NOKAIHHUKH JIOAHHH

Bumiprosanuit mokaznuk Beanwunna nokaznuka
cnpasa® 3aisa*

._V_i__.-u:‘-L rina (W)

| Jlosxuua Tina (BUCOTA BEpXIBKOBOT TOYKH)
e Bucora anTponoMeTpHYHKX TOYOK Hal NiA10010
BEPXHLOIPYIHHHO
HUAKHBOTD Y AMHHO]
AKPOMIANBHOT
NpoMeHCBO1
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oo oHoT pamansHol
NanLIERol
niagiaomHo-rpebenesol
nepeInboi K1yDOBOI-OCTHCTO1
n00KOBOL
BEPXHLOCTETHOROT BHYTPILHBOT
HHIKHBOCTCTHOBOT BHYTDIHAOT |
IMo3zoB#ui po3mipn Tiaa

NOBKHAA KOpIyca
norxuHa Tyayba
NOBKHHA DYKH
JIOBXHMHA [ICYa
JIOBAUHA TEPENnIHYs
JOBHKHHA KHCTI
JOBRHHA HOTH
JOBAMHA CTErHA
NOBKHHA TOMLUIKI
JOBKHHA CTOMH

JliameTps Tina

AKPOMIBNLHUE

norepeyH Ml NaMeTp rpyaeil

nepeHbO-3a1HIi AiaMeTp TpyicH

razo-rpebeHesuil

HUFEHBLO1 HACTHHH IJIeHa

HIKHBO] HACTHHY Hepeiiys

HHUKHEO] SACTHHH CTErHA

HHKHEO] YACTHHHA TOMUIKH
Ofsinui posmipn Tiaa (nepumerpn, Ko.1a)

I'pyaei:

a) B CTIOKIHHOMY CTaHI

6) npy MAKCHMANEHOMY BANXY
B) [pH MEKCHMANBHOMY BHANXY
Exckypeis rpyasol KiiTKH
Ineva:

a) B HANPYACHOMY CTaHI

6) & poscnabrenoMy cTasi
ITepeannisis

Crerna

TomMinkn _'_[
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Topmuua MKIpHO-KHUPOBOT CKIANKH :
Ha cnmmi :

Ha nnesn:

a) cnepeny

0) 33any

Ha nepeannivyi
Ha kucn

Ha susomn

Ha cterm

Ha romimn

AHTponoMeTpHtHi injleKcH
Inaeke ckenii 3a Manyepie (IC)
BiaHouieHHs JOBKHHH PYKH J0 3arankHOL
_ IOBWHHM T4
| Blanowenna JOBXHHE HOTH [0 3aranbHoi
NOBAHHH Tina
BigHolueHHs wHpHHEH mned 10 3aranbHOL
| AOBKHHH Tina
Bianowenna wHpHEM Taza [0 3arambHOI
AOBXHHM Tina
Crneniagbni aHTpONOMETPHYHI HOKAIHHKH
| TMosepxus rina (S M)
E_Dlia'll-lmc Popepa (W/S)

* AHTPONOMETPHYHI NOKASHHKN 31iBA | CHIPaBa BUMIPIOIOTECH JTHING HA
KIHLIBKAX.

Jlna koxnoi ypboekocHeTeMn 3poBiTh CTATHCTHUHMIT AHATI3 AAHNX,
00’ canasum nauni 3 5 pubipok. Busnagre cepenne apudivernune,
cranziapTiy noxuOky i koeditient Bapiaril.

Koedpinicnm sapianii oGamucnits 3a dopmynoio:

V =6/M x 100%,
Ae V — koediuienT sapiauyi,
& — cepesine KBapaTHIHE BiIXHICHHS,
M — cepeans BenHunna.

Hns obuucnenus cepeduvozo xeadpamuunozo gidxunenns
MARECITE 3HAYeHHA (X — M) fo xBajpara, a HOTIM OPOCYMYRTE |
OTpHUMATE Bennauny X(x — M), [Toginuenin CYMH KBa/IpaTiB BLIXHICHE
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Fazatsna eXON0ZIN. NPAKMsHUT Kype

Ha KINBKICTE CHOCTEpekKEHbL MIHYC OJIHH, OTPHMANTE BEIHUHHY
auenepeil, a BHPaxyBaBmn 3 HCl KBAZPATHHIT KOPiHb, — CEPCIHE
KBAJ|PATHYHE BUIXHICHHA

Ha ocHOBI aHHX CTATHCTHIHOTO aHam3y MPOREITE AOCTKEHHA
BHYTPILIHEOTONYIALIITHOT T3 MUK TOMYARIIHHOT MIHITHBOCT! OMHH B
NOPIBHIOBAHKX YPOOCKOCHCTEMAX.

JlocainamenHs BHYTPIIHLONYARUIHHOT MiHAHBOCTI

3o0pasiTs rpadiMEo KoedIEHTH Bapialli aHTPOIOMCTPHHIHHX 03HAK
B MOPIBHIOBAHAX HOMYNALIAX, AK NOKA3AHO HA PHCYHKY 33. Bumnits
HOmyIIAIi 3 HAHMEHIIO Bap1abenLHICTIO LI1 nonyasmnii 3acHyropyoTh
Ha HaNOLIbITY YBArY, OCKLUIEKH
HH3bKa BapiadenbHICTE 03HAK
€ CEIJIMEHHAM FCHCTHYHOI
JAMKHEHOCT] TIOIMYTISAMIL, @ OTHKE,
HU3BKOT CTIHKOCTI 10 3MiH
HOBKILIA.

Puc. 33. lpaiune sicmasiaenin xoe-
hinicumis eapiayii mpeox
amponeMempPUUNILY 03HAK 6 Wecni Hocaipxenun
NORPIANIRX TOOUHI MiKRONYTAUiHIOT
MinauBocTi

BusBiTh HAHGLNL BAPIAGCTLHI 03HAKH B PAMKAX BCIX ITOPIBHIOBAHIX
ponyaswii 3arazom. 3azHauTe MEKI aminy koedlllieATa Baplamii 3a
KOACHOIO AHTPONOMETPHHHOK) 03HAKOIO:

BiutiniTh O3HAKH 3 HUILKIM TA CEPEONiM PIBHEM MIHIHBOCTL. Came
BOHH 3yMORIIOIOTH Feorpaditny MiHIHBICTh MOITYIALUT | BHIHAYAKOTECA,
SK NPABKIIO, IX FEHETHIHIMH 0COOIMBOCTAMM.

BHaHaTe aHTPONOMETPHYHY 11 spiepeHINALILIO JTHHHH B TOPIBHIOBAHHX
ypBOeKOCHCTEMAX PEriOHy 32 03HAKAMH-MADKCPAMU 3 MUIBKUM T
cepednim CTyNeHaM1 BapIoBaHis
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Puc. 34. Buympiwnn i
MINCRORYARUIANG Minaucicmb
AHMPOROMEMPUNHEX OIHAK 6 G-mu

NOPIGHIOBANIX RONYARWIAX

Pesynstatn nocmimkens ns
HAOYHOCT! | 3pYYHOCTI aHamizy
306pasite rpadiuHo, sK ne
nokazano Ha pucynky 34. Bepru-
KallbHOK pPHCKOK MHO3HA4YTe
CepelHE 3IHAYCHHA O3HAKH,
HKHPHOK FOPHIOHTATEHOK PHCKOK)
— CTaHAapTHE BIAXHICHHA, a

TOHKOIO TOPH3OHTAIRHO
PHCKOIO — J11aNa30H MIHAHBOCTI.
Jdna oulHKH reorpafpianoi

MIHJTHBOCTI JIOJAMHH TOPIBHSITE
cepeaui apuMETHYHI 3HAYCHHSA
03HAK-MAPKEPIB 32 JONOMOTOI0
kpurepito Creionenta. 3pobits
AHa3 CTYTICHA PO3XQ/DKEHHA MK
O3HAKAMH-MapKepaMH, a 0TKe,
BHCHOBOK M1po reorpapiuny
po3 €AHAHICTE (3aMKHEHICTR)
JOKATLHUX nonynsiit. TTomymsmii,
AKI MCHIKAWTh Yy BIAMIHHHX

YMOBAX, MalOTh PI3HHI FeHOMOH | PI3HI 03HAKH BHACHIJIOK aflanTamii 10

IX CICHH(ITHHX CKOTOMIE.

3a aHTPONOMETPHUHHMH 1H/ICKCAMH BCTAHOBITH AXANTHBHI THITH
THOAHHH, TIPHTAMaHH] PI3HUM YpOOCKOCHETEMAM.

5.3. AyTexon0rivni J0CaiAKeHIs POCTHH

Aymexonoziuni docrioncenns nepeadavalOTh BUARTCHHS PISHHX IMIH
OKPEMMX OPraniiMiB y BIIOBIL HA BIUIMB aHTPONOTCHHHX YHHHHKIB.
31e011B1IOr0 TONOBHOK METOI UMX JOCHIKEHE € BioiHTHKais
JIOBKIILIS,

Bioinduxayis — e MeTo1 BHSBICHHS NIKUUTHBHX SHHHAKIS ¥ AOBKLTT
3 CTAHOM OKPEMHX Oprafis abo CHCTEM OPraHis XKHBHX Opraiamis, V
BULIOBUIHOCTI 3 (MM OPTaHI3MK, XHTTEBI (PyHKILT SKHX 0COBNHEO TiCHO
KOPETOIOTE 13 NCBHHMI (HAKTOPAMH CEPENOBHING, HATHBAIOTHCS
Bioinouxamopamu.
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Fazarsna exoezis: NPaKmusHLl Kype

IchyioTh pisti GOpMH Gioinankanil. Ko ABl OAHAKOBHX Peakiii
BHKTHKAIOTHCH PI3HUMI AHTPONIOTCHHHMH (haKTopami, TO TOBOPATE NPO
yecnemiumy GioirmKartio: ko # 1 60 THILI 3MIHH MOKHA (108’ 73aTH
iR 3 OZHHM (AKTOPOM, TO MOBA HJIE PO crieitiditHy BIOTHIMKALTIO.

B ictopii GioinzuKaiii MOpGOOTIHHI IMIHI POCIHE Y BI/INOBLIL Ha
AHTPONONCHH] BILTHBH TPHBCPHYIH J10 cebe yrary ayAe paHo. Y cepennl
XIX cr. Gyam 3a(ikcoBaHi NOMKOLKEHHA POCIHH JIMMOM HABKOJIO
fenbriiichKHX Ta AHIMIACEKHX N0TAeBHX dabpux, a sxe 8 1850 p.
[1lTexxapa OnyOIKYBaB CBO1 CHOCTEPEKCHISA 11PO MOIMKOKEHHA THMOM
aani. [lizmine NOBLIOMIANIOCE TIPO XapakTepHl IMIHM 3a0apBICHHS
POCHHH [11]] Ya¢ BUICHKOBOIO 3aCTOCY BAHHS OTpyiHHX raziB 400 iX BUTOKIB
ChOroHi B YCIX IPOMHUCIOBO POIBHHCHIX KpaiHax BIIOMO [P0 BUMMI
NOIIKOKCHHA POCAHHHOCT] IHMOM 300 BY/IHUHHUX JIEpCE CLLIIO.

Mopdonoritsai 3MIEI POCIHH IpyuHl Ui Ol01HHKaAI, OCKUTLEH
BHMArAIOTh HE3HAMHHX JATPAT Ipatii IPH CAOCTCPEKEHH T OLUIHIL ABMIIL,
110 cnocTepiratorhes. L1 sMIHH HAi9ACTILIE MOKYTh nposojnTHes Ges
cnemansHux nabopaTopiil Ta HABYCHOIO NCPCOHATY. B pami xpaid
MOp(ONOFIHHI IHAHKATOPH BHKOPHCTOBYIOTECS B HAIOHATLHIH CHCTeMI
MOHITOPHHTY, B Tomy unci B Hutepianiax ne HCHIOIOTE Y3Ke TOHA
10 poxis. 3a AONOMOIOIO MeToAis BIOTHAMKALIT, AK1 IPYHTYIOTBCH Hi
smopdonorii pociuH, olepKana finsma HacTHHA KapTOCXEM
AHTPONOTEHHOIO BILIHBY. Mopdionoriuni MeToIn IHAHEAL 3HAXOAATh
TAKOX 3ACTOCYBAHHA MPH CEACKILT CTIHKHX inii TCOBHX, TIOOBHX 1
JICKOPAaTHBHUX JIEPEB.

JlochinmenHa 3MiH JHCTKIB

t PoGora Ne 42

JlocaipkenHst CTanY JHCTKIB JIEPeBRUX POCaHN
v pisHuX 30HAX micTa

[Tpu AOCTLAMKEHHT 3MIH THCTKIB Y ACPEBHHX POCTHH, HACAJUKEHHX ¥
MeAKAX MICTA, CTIJI 3BEPHYTH YBATY Ha 3MIHY X 3abapBICHHS, HAABHICTE
| THI HEKPO3iB, MOMATOK e(omAl TOIO. JleTansHuii ONHE PI3HOBHIIE
LHX 3MIH HABOAMTHEH HHATE.

1. 3mina 3abapBjenHn IHCTKIB — 1e 3ebinbmore Hecnendi-
Hi peakilis Ha pi3Hi CTPEcopH:
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v

Y

Xnepos —Gnizie 3abapBieH S JTHCTRIB MIK KHITKAMH, HANPHKIAL,
Y POCIHH HA BIIBANAX, AKI 3AMHINAIOTECA TICIA J00YBAHHS BAKKHX
MeTaliB, aGo CoCHOBOT XBOT NIPH CTAGKOMY BIUTHRI PI3HIX WIKIATHEHX
rasis (1HOJII 3BOPOTHA B MONIOAMX THCTKIB);

MMoxcosminns kpais a60 NEBHUX TNSHOK THCTKIR (mampukman,
Y IMCTAHHX ICPEB M1 BIUTHBOM XJIOPHITIB);

HTouepgoninna — nakonuuenua anToiana Y BHITHAMI TUISM Ha
JTHCTRAX CMOPOIHHH Ta FOPTEH3IT 11T BIUIHROM SO,.

Hodypinus abo nobponzosinna y ancrannx JepeB — 4acTo
NO4ATKOBA CTAA THKKHX HEKPOTHYHHX MOMIKO/PKEHB: V SAHH Ta
COCEH CIYTVE JUId NOAANIIOT PO3BLIKH 30H IHMOBHX NONIKODKEHb:

3minn 3a0apBaCHNSA, TIPH AKUX THCTKH CIIPAB/ISIOTH BpakeHns
MOBOH npocakuymux 600010 (4acto — mepumi cramii HEKPO31IB;
MONIOHICTE 13 MOPO3HHMH MOLIKOPKCHHIMHK), a TAKOXK MOSBA
CpiGncmozo 3abapseienns NOREPXHI THCTKIB.

2. Hexpo3u — BLIMHPaHHS OPTaHiMHIX JUTHOK TKAHUHH — BAKANBI
CHMITTOMH TTONIKO/DKEHB TIPH THITHKAITT,
oz posoi cneundiani. Heobxiamo
PO3PIZHSTH:

> Touxosi ta nasmucmi
HEKPO3IH — BIAMHDPAHHS TKAHHH
JIHCTKOBO] IIACTHHKH Y BUIIIST TOYOK
abo nusM; Hanpuknag, ayxe
XapaxTepHi cpibascTi maAMH Tmicns

Puc. 35. Musmucmi nexposu BILTHEY 030HY B TIOTIOHY copty Bel
{“cpibnacmi naanu”) auemie W3 (puc. 35), a Takoxk y Urtica urens

-

ntiomiony Nicotiana tabacum Bel Ta Begonia semperflorens:

I

V3 ak xapaxmepiuit cumnmon > Miseocunxosi vexposn —
nowkodcennn ozonom. Ha BIAMHPAaHHA NTHCTKOBOI MIACTHHKH
MOAOOUX AUCMKax HeKpo3u MUK OOKOBHMH 3KHII KaMH Nepuoro

_|‘mnn;.1mmma CAAue LR NOPAKY; YaCTO [IPH BILIHB] SDE;
sepxicor. (homo FAFV) > Kpaiosi HEKPO3H =

XapaKTepHi, 4iTKO BIIMEKOBAHI Kpai y
THCTKIB THI, AKI NONIKOAMKYIOTHCH KYXOHHOIO CLLIIO, 1O
3ACTOCOBYETLCA UL TAHEHHSA JBOJY (puc. 36);

# “Pub’nuuii ckenem” - NOEHAHRS MIKOKIIKOBHX 1 KpaloBHX HEKPO3iB

(pue. 37);
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Bepxiaxosi HEKPO-
31 — XApAKTepH1 s
OAHOAOARHHUX TA
XBOIHHX, TeMHO-0YPI,
pi3Kko BIAMEKOBAHI
HEKPO3H KIHYHKIB XBOI
200 BepXiBOK JIMCTKIB
(HanpuKIaz, y mixTH
Ta COCHH NI BIUTH-
sy SO, abo y mamo-
AyCIB copTy “Snow
Princess” mija BIUIH-
som HF (puc. 38).

Hekpo3mn
onaednan,
panpuKnaj, micis
snausy SO, Ha
ciM’ SHKOB] TIOAN,
ocobaneo NoBIH3Y
KBITIB.

Puc, 36. Bonimysansna wiKana Kpaiosux
HEKPO3I6 AUCTIKIE Jun, NOUKEONCEHIX CLLTI0
das posmonieiis o0y [-nowKeoNcenia
gidcymui; 2 — Kpauosuit X1opos; 3 — cunbriti
XTOPO3 AUCMOEOT NAACIMUHKL, HCOBINE
Jabapeaelia Kpaie Temna; 4 — cunvhun
Kpaiiositi HEKPO3 i3 HeoEMOI0 NOZPAHULIGIG
Joteio; 5 — GiTbia YACmuKa TUCmosol
nagcmunKu eiomMepia
(3a P.Iily6epmom, 1988)

Puc. 37. Pisnoguou nexposia nican oit SO, na aucmeax pinozo gixy dyxa
(Fagus sylvatica): a - Kpaiosai HeKposi npu NOWKODNCEHHT MOAOOUX HE
HOGHICIIO POIZOPHYITIX TUCIMKIG; § — HeKposd muny “pud'auvzo crenemy”
¢ POEIBUILYMIUX TUCIKIG] & — IIAMU cii | moMKosi NEKPO3U ) CIapux
uemris (3a Haut, Stratmann, 1970, 30 M)
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[IpH po3BHTKY HCKPO3iB CHOYATKY CHOCTEPIraloTECS IMIHM B
sabapeienni (3a aii SO, Haiiyacrime yTBOPOIOTHES OpyaHo-3eneHi,

meT | JHer 2 ner 3 nuer 4
Puc. 38. [Inowa nexposis, suxrukanux 2azonodionimu suxudamu hayopy,
fa aucmiax ziadionyca & 3arexcnocmi aio giky aucmrie (3a Steubing,
1982) suem I — wasicmapiuai aucm; 4 — HAUMOROOUIN .
Jawmpuxosanum noznaueno nowKodNceny wacmuny, %

ICPOKCHALETHIHITPATY — MPOCAKHYTI BOLOIO, KHCHIO — METa/IeBi
OIHCKY I TUIAMM, XTOPHIIE — XJI0PO3H).

[Micns sarubenm wrimvy, ymkomkeni KinsuKy OCUIAK0Th, BUCHXAKOTE |
MOZKYTE 33 PAXYHOK BHIUICHHA JyOWIBHHX PEHOBHH 3a0apRIIOBATHCA B
Oypuit Komp (sacto y Jepes) abo HEepe3 AeKUIbKA JHIB BHIBITATH A0
OLTYBaTOrO 3abapRICHHAS (TIIBLIAHK  AGYIIs, IIAIHOTYCH, 3CPHOBI KYTIETYPH
Ta IHIIII IIHIIU,_{(JJ'[hHI) HCKPO'IH'—]H] IHISAMH 4acTo MawTh TCMHIL Kpal
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ocobIMBO Y ABOAOIRHIX. [Tiawime B MICIAX HEKPO3Y MOACY T 3’ ABIATHCH
pospusu, nomoHI 10 norpu3is afo 10 NOUIKOLKEHE IPAZIOM. Hexpozn
MOYCY Th TAKOW BROKATH uury GpyHBKY (ITpH PATIOAKTHRHOMY OMPOMIHCHHI),
KinskicHa OIIHKA HEKpO3iB HaWdacTiE FNMCHIDETHCA HUTAXOM
BH3HAYCHH TPOLEHTHOT YACTKH [IOMIKOIKEHOT JIHCTOBOT NOBCPXHI, JUtA
yoro Moy TE GYTH BAKOPHCTAHI nonoMikH Tabaui. MokIHBe Takox
pianiMeTpyBanns abo DonITyBaHHi 34 1 ATHCX1A9aCTOI0 KAIOH).
Tepeauacne B'AHeHHs BUIOYBACTRCA, HANPHITAL, fijl BILIMBOM
erieHy B Temmusx. Kpith rBo3AMKH (Dianthus L.) npu usomy He
POZKPHBAIOTHES, & METIOCTKH opxiaei (Orchis L.)— B’ AHYTH; IIPH Bl 1IHBI
SO, 3BOPOTHO B'SHYTH THCTKH MATHHH (Rubus idaeus L.).
OnananHs JHCTKIB (nedoaianin) y DinBIIOCT] BHOAAKIBE
CHOCTEPITAETHLES TCIIs NOTBH HEKPO31B abo xs0po3is. [pukiajiaMu Moke
CIYIYBATH SMEHIICHHA TPUBANOCTI AKHTTA XBOT (PHC. 39), 11 ocHNanHA B
4 THHH. CKHAHES JBONONKOBHX BKOPOUCHHX NAIOHIB Y COCHH, TICPCMACHE
Ona/iaHHs TUCTS Y JIHI Ta KIHCBKHX kaurranis (Aesculushippocastanum

Prtanini
PO
o i x| 2
MCRPRTY

I ] i ]
i I I i

114 ! ] i)
Iy i 2 : |

v I £ 4
Vi 2 i 5
Vi 2 4 L]

Vil 3 ]

b
s
=y

=3

]

Puc. 39. Bonimyeansna wrkaid Hekpo3is i dodzompPUEANOCIN HCUMIA
cocnoeni xeof (3a Jager, 1980)
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L) ma BnamMBOM COM, AKA 33CTOCOBYETHCA IUI% TAHEHHH nsony abo B
arpyca (Grossularia Mill.) abo emopomunn (Ribes L.) nia srmsom S0,.

Jledonianis npu3BOIHTE A0 CKOPOUCHHSA ACHMITIOIONOT IO, & rmxe
/10 CKOPOUCHHA NPHPOCTY, a 1HKOMH 10 Npoby/ukenns GPYHBOK i
NEPeaH4CHOTO YTBOPCHHS HOBHX NarouiB. Y XBOIHKX NOPi/ JIerko Moxkua
BHIHAYHTH BIK XBOI, OCKUIBKH IPHPICT NATOHIB Y HIX 112 CTPOTO PHTMIYHO.
Hactime 3a BCe NPH UEOMY OLIHIOETBES BiICOTOK XBoI, siKa I0eperacs
Ha JIVTAHILL N1AroHa, L0 BUITOBUIAE PIMHOMY MpHpocTY (pHc. 39). Tpusanicrs
AHTTH AHCTKIB Y NITHBO-3€ICHHX POCTHH MOTPIOHO BUIHATATH IIUISXOM
MiueHHS 260 6iTbII YacTOro cnocTepeKeH .

AHomanbHa KOHirypanis AHCTKIB MoXe cnocrepira'rncn
HAMPHKA, Y IHCTAHUX JICPEB MICAS Pa/lioAKTHBHOIO ONPOMIHCHHA:
BHAC/ILIOK NOKANbHUX HEKPO3IB TAKOK MONKE BHHHKATH MOTBOPHA
AeopMallif, nepeTAryBaHHs, 3AYTTA Ta BHKPHBIECHHS NHCTOBOT
T/1ACTHHKH,

Ha pucynxy 40 s06paseni ghopmu HEKPO3ig A INCTKAX ABONOIEHHX
1 OIHONIOJILHHX Ta HA XBOI,

TOYKOBI IUIAMHCTI MIAOKHIIKOBI  KpailoBi

{

THn "pHi 8- BEPXIBKOBI JHIH]
HOro crenery”
Puc. 40. Cxema ghopmu HEKpO3ia Ha Tucmrax
D6000b1UX | 0OHODOALIUY ma Ha XeoT (3a PAllyGepmom, 1988)

206




S

Faeapna exON02IA: NPAKMUNHWTE KYPE

[lpi 3acTOCYBAHHI AMCTKOBOI MIArHOCTHKH JOBKUINE MOKHA
BHKOPHCTATH BHIH POCIHH, Yy TIHBICTE THCTKIB AKMX J10 HaHOU1ILLL
HOLMPEHUX NOMOTAHTIB YKe BCTAHORNCHA (tabn. 51).

TatGauyn 51
Pocauun-dioinaukatopn HAHGIALIT MOIMPEHUX
1a6pyIHIOBAYIB MICHKHX EKOCHCTEM

Komno-
HCHTH BioiHANKATOPH Cummromi
3abpya-
HEHb
Tiapore- | Tnagionyc (Gladiolus gandavensis cv. | Hexposu  Bep-
uy ¢ny- | Smow  Princess. Flowersong), TOIBOAH | XIBOK 1 kpais
opua (Tulipa  gesneriana  cv. bluperrot, | micTkiB, Hako-
(HF) Preludiwm), ipuc (fris germanica), NeTpy- | NHYCHH duryo-
wka kyuepasa (Petroselinum crispu var. | py B Cyxiil pe-
vilgare) YOBHHI
Oxcun | Jliouepua (Medicago sativa cv Du Purts), | MixKuakos:
cynely- | rpedxa (Fagopirum esculentum), NOAOPO- | HEKPO3H Ta
py (IV) | ®auK Benmiui (Plantage major L.), rOpox | X10posH
(S0O) (Pisum sativimn L.), xonmoumsa barpana
(Trifolium incarnatum}
Oxcun | Hinawar ropoauiit (Spinacia oleracia cv. | MIBCKHIKROBI
nitpore- | Subite, Dynamo), Maxopka (Nicotiana | HEKpO3#
ay (IV) | rustica), cenepa naxyua (Apiumn
(NOs) | graveolens)
Xnop Wnuuat ropoaniii (Spinacia oleracia cv. Jedopmariis

(Cly) Subito, Dynamo), kBacons 3BHMAiiga | XIOpOnNACTIE,
(Phaseolus vulgaris), natyx nocissuii (ca- 3001 1HEHHR
nat) (Lactuca sativa L) HCTKIB

Erunen | Jlaryk nocisuuil (canat) (Lactuca sativa JakpyuysasHa
(C;Hg) | L), nomigop icTisHHE (Lycopersicon | Kpais NHCTKIB
esculentom)

Marvepiann i ofaagiHaHH#A: cCKaTOP CAJOBHil 31 MTAHTOK JU1H
niiEoMy HOTO 10 KPOHH JIepeBa; Naneposi NakeTH BETHKHX PO3MIPIR;
MopuIKa s 300py KOMax.

Xin pofioTn
PoGoTy AOHLLRINIE TPOBOANTH HA NOUATKY OCCHI, KOTH HITKO TTOMITHL
BCI MOWKOMAEH! THOTKH HA Tiil 4M MU JINsHLL BYIHUL, WO 1ae
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IHHOPMAILIIO 1MPO CTAH IEPEBHIX POCIHH Y KIHI BereTanii B PI3HIX YMOBax
CepesloBHINA. J1ng NOpiBHARKS 1yxke 3pyuHo Gparn JIBOPOBI NOCAIIKH,
o0mMexeH! LINLHOW 3a6y/I0B0I0 63 rapaxis i ABTOCTOSHOK, @ TAKOK
MNPHMICHKI TIAPKH.

[Iposeaits 361p MOKa3HHKIB 33 TAKAMMK napamerpamu: 1) manpamok
BYJHII 33 CTOPOHAMM CBITY 1 PHB'A3Ka 17 10 po3u BiTPIB; 2) BH3HAYCHHS
CTOPOHH BYAHII (COHAMHA, 3aTeMHEHA); 3) wHpHHA BynMi; 4) Tin
TPAHCHOPTY (OMHOYACHO MOWKHA MIJIPAXYBATH 3aBAHTAKEHICTS
aBTOTPaHCHOPTOM (IMB. poboty Ne 14); 5) HasBHICTS BHCOKHX OY/IHHKIE 3
060X GOKIB BYITHILL; 6) HASBHICTE MPOITYBIB Mix OyMHKaMH (ocTaHHi 1Ba
MONOKCHHS OCODIHBO BAKITHBY, OCKLITEKH ITPH ILILIBHIN 3a0y7I0BI H CHITEHOMY
3ABAHTAKCHH] BYTHILL ABTOTPAHCIOPTOM TOTIK FA318 i ity byne Baapatich
00 cTiiH DYIMHKIB | BEPTATHCS HA31I HA 3EICHi HACATDKEHHSA, BUKIHKAIOYH
M iX NLIBHINCHE NOMIKOAKECHHR); 7) HOCHICHHi HPOIYB HA NepeTHHAX
PO3UIHPCHUX BYIHILG; 8) HASBHICTE CTOAHOK aBTOOYCIB, aBTOTPaHCIIOPTY,
ceitnodopis Ha nepetHHax (ocobnuso Ha BY3bKMX BymHIAX, 60 npu
HPHITHHCHAL pYXY aBTOTPAHCNOPTY Ha XOMOCTHX obeprax MPOXOIHTE
HCIIOBHE 3rOpaHHA [IAIHBA — CHIILHHA BHKH TOKCHYHHX pedoBHH); 9)
O/IH3BKICTh 3CICHMX HACAPKEHE 10 AOPOTH (KUIBKICTE PS/IIB, HOMCP Py );
10) Bun HacamxeHs (Bymiuna oaHO-, JBO-, TPROXPAIHA NI0CAAKA, CKBEp,
napk, as1p); 11) naitbinsin crifiki Ta HecTiiki BIIH JICPEBHEX MOPIL.

Oyinimes cman senenux nacadcens a maxumu noxasnuxamy (B
AOCDKCHHA NOBUHHI OyTH BKIogeHi ie merure 10-15 CK3EMILISPIB O/IHIET
JACPEBHOI NOPOJIH).

I. Hassuicts xn0poiis, sisyanena ouinka Bincorka XJIOPO3HOT
IKaHHHH (HOKOBTIHHA TKAHHHH [IHCTKA BHACHINOK pPYHHYBaHHSA
xn0podiay). [osHaare po3MilCHHS TOMKOKEHHX THCTKIB Ha Jepesi
(10 BIAHOWIEHHIO JI0 AOPOTH, 110 BIAHOWICHHIO 10 MOBEPXHI 3EMIII — HH3
KPOHH, CCPE/IHS YaCTHHA, BEPX KPOHH),

2. HasBHICTE | BIACOTOK TOYKORMX 400 KpPaloBHX 3MIH MIrMeHTalii
JAHCTRIB (NOABA HEPBOHHX, HOBTHX, CHHBO-(DIOXETOBHX, CHHIX TOYOK |
TUIAM), AK1 BHKIHKAHI TOMananiaM Ha JINCTKH Kpaneias cyakparHoi i
HITPATHOT KHCIOT, COMell THX UM IHIIHX BAXKKHX MeTame. B ymosax
JAXHCHUX 30H TakKi 3MIHH MOXKE BHKIHKATH HEBeTHKMIL BHTIK
PAIOAKTHBHIX PEHOBHH (nanpuknan, y 3ou1 snausy AEC),

3. Hassuicts mekposis (BIAMEPNOI TKAHMHM), Tx BIACOTOK ¥
OPIBHANHI 13 3aranbHOI0 TIOBEPXHCIO ucTKiB, Tunm Hekposis: a)
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TouKOBMIL; 6) KPAEBHIL; B) MiBOKHIIKOBHIL, T) MPOXOAM Th MPOMEHAMH Bl
oK JHeTKa. YacTo HaibLIbIIMA BIICOTOK MOIIKOKEHHX TKAHHHNA
CIOCTEPIrAETHCH DE3NOCEPE/IHED B AHIKAX JTHCTKA, DiHAcke 10 MCPEILKa.

ToukoBi HEKPO3H BHHHKAIOTE BHACIIAOK MOTAAaHHA HA JHCTOK
Kpaneilb cynbpaTHoi abo HITPATHOT KHCIIOT (ocobanBo Nepmoi), 1o
MOMNIIHEO Mid 94C CMOTrY, TYMaHy 1 BHIAJaHHs Ha JOCTIIAK Y BAH1H
TEpUTOPIT KHCIOTHHX JOMIE. O 13 N0ACHEHB MTOABA KPaHOBHX HEKPOIE
— 1l HAKOTTHYEHHS CONCH BAAKKHX METATIB 110 KPaio THCTOBO! TLIACTHHKH,
LM ke TIOSCHIOETRCSH BIIMHPAHHA KIHYHKIB XBOTHOK. MIAAHLITKOBHH
HeKpO3 BHHMKAE B PE3YIbTati NONAJANHA HA JHCTOK yepes NpoaHxi
a00 APIOHMX Kparenh CyIb(parHol KHCIOTH, abo OKCHAIB CynbhypY, AKI
B IHTOILAA3M] TEPETBOPIOIOTHCS B CIPYAHY KHCIOTY. OcranHA — CHIIBHO
MIrpOCKONIMHA PEHOBHHA — JIYHKE IIBH/KO 3abHpae BOJLy BUI B TJIEBOIE,
K1 YTBOPIOKOTHCA B IIPOLCC) (POTOCHHTE3Y:

C_H.0, + HSO, - 12C + IHO.

Hac/1i/1koM YTBOPEHHS BIbHOTO Kapbony € T¢, [0 HACTHHA AHCTKA
(TouKa abo MUIAHKa) OOBYTIIOETECH, BLIEHA BOJIA BHIIAPOBYECTHCA, BYT /LA
BHMHBAETLCS OMAJAMHE il YTBOPIOETHCA CYXa YOPHYBATO-KOPHHHEEA
KaHiHAa (BHACTLIOK YTBOPEHHA 13 (QeHONBHHX CHIOMYK OIOPHO] TKAHHHIH,
AMCTKA OKHCHEHHX (JOPM — XIHOHIB).

V RHRAJKY, SKIIO XJIOPO3K, a NOTIM | HEKPA3H IIYTE MPOMEHAMH BLL
SHUTKH THCTEA § IXHS 7101113 36LTRITYETHOS J10 HKHITKH | Hepeika (10 ayxe
Haouno paHo v kawrana (Castanea Mill ). knena (Acer L.) 3 nesHoio
4ACTKOK) BIPOTUIHOCT] MOMKHA CTBEP/UKYBATH, 110 11} IMiHH BHKJIHKAH] a00
PYXOM TOKCHHHHX PO3HHHIB 13 KOPEHEBOI CHCTEMH 10 POBLIHHX NIAXAX,
460 BLIBIIONO KOHIICHTPALIEIO X POFTHHIB I KCHICMHOMY TPAHCTIOPTI.

4 Pipcb MOMKOUKCHHS (PITO- | CHTOMONIKIIHHKAMH, AKHIL €
iH)OPMATHBHOIO O3HAKOIO CTAHY ACPEBHHX HACATACHD ¥ MICBKOMY
cepenosuml (B NOPIBHAHHI 3 YHCTOIO 30HOI0), OCKUIBKH 3a3BHIal
HIKITHUKH BPakalorTs 0co0HH, B AKHX nopymcuuii imyniter. Hapits
BLIHOCHO CTiiiKA 0 3ara30BAHOCT] TOMOIA BPAKCHA PAAOM KOMAX, CEPE/L
AKMX HADLIBL PO3NOBCIO/UKEHA MIHYHOHA mian. o crocyeThes
(I TOLIKIIHMKIB, TO IX OUIHKA HEOIHO3HAYHA. Tak, ¥ MOJIGTEHHX A0CTIAAX
i3 BHXIOMHHME TA3aMH ABTOTPAHCTIOPTY BY10 NOMIMEHO, 11O BIICOTOK
MOIEOACCHHA Mﬂﬂj'ﬂ'lHli HCPHKD Ta IHITMMH 38X BUP]UB-’!HII_H MH B )"MUBZ]-‘C
sa6PyIHCHHSA NOHHAYCTHCS B NOPIBHANHI 3 BIAHOCHO YHCTHM TTOBITPAM
(B YMOBAX JOCTATHBOTO 3BOJIOKEHHA).
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Boanouac 3’ ssumuca nosigomnenns MpO NOMKOIDKEHHS KAIITAHIB Ha
BYTHUAX MICT BYPOI0 HASMHCTICTIO JMCTKIB, %Ka NPHBOIHTE 10
NEPEAHACHOrO X ONajaHms, nocnabAacHHS | NOAANLINOT 3arnGeni Jepes.

5. KOpHCHO 3pi3aTi ceKatopoM THCTKH 3 THM ui IHITHM CTYIIEHEM
MOIKOIKCHHA, 310pATH EHTOMOLIKITHHKIB Y MOpuaky, mo0 6inbi
JCTANBbHO PO3IOPATHCA B XAPAKTEP] | NPHYHAAX MOIIKOKCHE.

V 30Hi BILIMBY pi3HHX MUTTPHEMCTB 00CTEKEHHS 3ETEHMIX HACAIDKECHE
NPOBOANTLCA anaNoOruHoO. 30epiTh AomaTKOBI HamHi opo xapaktep |
KUIBKICTEL aTMOCEePHIX BHKHJIIB TOTO Y THILIOTO MIANPHEMCTBA, BHCOTY
TPYOH, MOKIIMBY IATBHICTE PO3CIOBAHHS 3a0pyIHeHHS y 38'93KY 3 THITOM
KIIMary, #KHi XapaKTepH3yCTLCA BITPaMH il iHOIHMH thakTopamm.

B pesynkrari nposesenoro oGcTexker s Ta obminy indopmarieo mix
pynaMu CTYACHTIB 3poBiTh Take AOMAIIHE 3aBIaHHS: otopmite gany
pobOTY, BPAXOBYIOUH BCi BHSBIICH] NapamMeTpH; OMUIIITE Ha 1-2 cTopinkax
KAPTHHY MOLIKO/LKEHB | OMIHITE CTIHKICTS Pi3HHX JEPEBHHX MOPIJ y THX
4H IHUIHX CKOJTOTTYHHX YMOBax: ODIpyHTYIiTC NPHYHHM BHABACHHX
MOITKO/DKCHE.

'ﬁ' Pobora Ne 43

Businenus ypawennx i BUIMEPAMX TKAHMH JHCTKA
Pi3HUMH cnocobamu

Txanunu nucrkis ACPEBHUX DOCIHH, MOMKOIKEH] B Pe3yibTaTi
AHTPOTIOrCHHOT'O 3a0pyHEHHS OBITPAHOTO CCpenoBHIIA, BUOYBAIOTE 13
npouecy orocunreay i nepecrarors BHKOHYBATH CBOI OCHOBHI (hyHKLi1:
CHHTC3 OPraHivHHX PEHOBHH, BHALICHHS KHCHIO Ta (QiToHIMAIB.
[Mocnabnena i ix HHI03aTPHMY YA POJIb, OCKUIBKH OCHOBHA MaCa IHITY
OCLIA€ Ha JIeI0 BOIOrTH MOBEPXHI JIHCTKA.

Dynkitis porocuntesy semmkoso MIPOI0 3aJIEKHTE BiJ ILIONI
JIHCTKOBOI [IOBEPXHI (JIHCTOBOTO iHaekey). Bisyamsui Metom omiski 1oL
JIMCTKIB | BIZCOTKA NOMIKOUKEHOT THCTKOBOT TKAHHHH MalOTh Maily
TOYHICTh, XO4a B uimomy 1 BigoGpakaiors 3araneHy KapruHy
NOUIKO/DKEH,

3anpononosani Mertoau OUIHKH AQI0TH OUIBII TOYHE BHIHAYCHHS
HOUIKO/UKCHOT il MEPTBOT TKAHHMHM, OCKITBKH KOBTIIOUA TKaHMHA,
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RHIHAYEHA BIZyanbHO AK AKHBA, MOWKC GyTH OUIHEHA AK MEPTBA
JUATHOCTHYHHMH METOJaMM.

Jlns 06’ €KTHBHOI XAPAKTEPHCTHKH NOMIKOKEHE BUMATACTHCH
HASBHICTS BETMKOI KIIEKOCT] THCTH (Bine 50) 3 KOKHOI TOUKH, TOTHHH
i6ip npob, sKHil XapaKTEPHIYE BCIO CYKYTHICTh, BUIUICHHA YAaCTHH
JepeRa 3 CTYTEHEM 3ITKHEHH3 i3 3abpy/HIOBaUaMH (HANpHKIA, KpOHA

Aepesa CrpsMOBaHa B Oix opory abo B pOTHACKHMI D1K: NEPLIMH PAL,
APYTHiA, TPeTiil 1 TA.)

Marepiain i ofTannanis: TOp3iitHl Bars, JHHIAKY, THCTKH KATBKH,
MIKPOCKOT, AITKH Terpi, ne3o, npenapjma.lm{i vomks, 0.2 0 HCL, Tenna
BOJIA, POIUHH METHIICHOBOTO cunsoro (100 mr/n) B 2,5%-i KH PO, abo
aKpHIHHOBHIL OparskesHil (200 mr/n), 10%-# po3uHH UyKPO3H. ;

Xin poborn
Obuuciennsn sidcomka ypaycenol mKanunu tucmea
3i6pani MHCTKH PO3IPAMITH, HOKJTANITS HA KBAJIPAT KANBKIL, B AKOrO
OBKHHA H [HPHHA BUINOB1A10TH PO3MIPaM JTHCTKA. Kaneky 3saxcre (P ),

AMCTOK ODKPECTITH 1O KOHTYpax Ha kanpili, Bupikre ftoro cuyet. Lo
JACTHHY KaJIBKH TAKOAK 3BAXTE (P). Busnaure (ioumHy JIMCTKL (S,

B8

S, = ———‘P
K
3acTOCYBAHHA KANBKH 3YMOBIICHO i po30picTIO, Mo HEOOXIHO
15 MOAANBIIoT podoTH,
KouTypi JMCTKA Ha Kalkll CYMICTITB i3 JTHCTKOM 1 ofKpecmTE BCI
[IOIIKO/LAEH] 30HH, BHPLKTE, 3BAKTC. BupaxyiiTe BiICOTOK OMIKODKEHO
TKAHHHM:

5 -
= P 100 %.
P

- o

JligznocmuKa HCugux i MEpmMeux mranun
1. Memod kuciomnoze npocaknenns. JIncta puTpuMaiiTe 20-
30 xs. y Tenniit Bom (35-37 °C) AR NOM SKLICHHA TKAHWH, MOTIM
nomicrite Ha 20 x8 y 0,2 # HCl. Binmepsi T2 NOWKODKCHI 30HH
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3abaprisTLes B OYpHIl KOMIP Y PE3yIBTaT] BUILHOTO TPOHWKHEHHS KHCIOTH
B ypakeHi KniTiHu Ta deodimrrizauii xnopogimy.

2. Memod :abapeienya. TIpHTOTYIITE 3piaN PISHHX YACTHH JIHCTKA,
MOMICTITE y Kpanio meTuicHosoro ronyboro 8 KH,PO,. Yepes
NEKUIbKA XBHITHH PO3YHH 3a6apBHTE MEPTBI it HEAKHTTE3AATHI KITITHHH Y
cHHIA Komp. JKusi kairuny 3a6apRioloTECA 3HaYHO nosuIbHImeE. [Tpw
3a0apBICHAT AKPHHHOBHM OpaHKeBHM qepes 5-10 XB. KuBi KITHHN
(MTOOPHCIIIOIOTE 3eIEHO-KOBTHM CBITIOM, @ YpakeHi H MepTBi —
OpAHKEBO-YCPBOHHM,

3. Trazmonimusnui memod. 3piin COKOBHTHX TKAHHH MOMICTITE
#a 1-2 roj. & 10 %-it posunn nykposu. Y MEpTBHX KIIITHH IIa3MOI3 He
HACTYTIAE, 10 MOMKHA CHOCTEPITATH 32 JI0TIOMOT0K) MIKPOCKOITA.

OwiHITh BIACOTOK NOIIKOPKCHE Y PI3HHX €KOTOTIHHIX YMOBAX.

'& PoGora Ne 44

Busznauenns crany noskinis
14 MUIOIeI0 JIHCTKIB AepeB HA BYJIHUAX micTa®

Ye1 METaAMEPHI OPraHM POCHHH PEaryiTh Ha 3abpynHenHs
cepenosuiia abo abiornani gaxtopu. Poctosi npouecu y pocann
CKIANAIOTECA 13 MHCACHHUX MUINPOUECIB | PAKTHIHO € CyMapHHMH.
Pociunm 3pathi no Benukol MikmBocTi (0cobaHBO PO3MIpH JIHCTS) |
MANA3OH 1X, HOPMH-PEAKILiT TyKe IHPOKHii.

Ichye aexinpka METOAB BUMIpIOBAHNS MIOUL NHCTKIB! BArOBMIL, 3a
AOTIOMOTOI0. CBITI04YTIHBOIO TIANepy, NMijpaXyHOK KBAJAPATHKIB Ha
MITIMETPOBOMY NANepl, MIAHIMETPHYHHI. Mojudikauieo sarosoro
Metoay € pospobxa JLB. Toporans (1994), ne MONEPEANELO I IEPeBHOT
HOPOAK BH3HAYAIOTHL NEPEBIAHMI KOSIUIEHT, 4 MOTIM OUIAXOM
BUMIDIOBAHHS TOBAHHI I LIHPHHHM JIMCTKA HPOBOAATE M APAXYHOK TUIOTH
THCTKaA

s ]
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Xin poborn

3pukcre 20-25 mucTKIB (WaifKpamie Ha No4aTKy BEPECHA) 3 KOKHOI
JIepeBHOI NOPO/H, MO POCTYTE Y PISHAX EKONOTTUHIX YMOBAX, CKIAMITh
y NAKETH, A MOTIM 3aCyNTh Mixk nucTKamu rasersoro nanepy. lle aae
MOIMBICTS POBECTH POOOTY B SHMOBHIL HEPIOAL.

BerasosieHHs neperiasoro koedinienta GasyeThes Ha NOpIBHAHHI
MACH KBAZPATA MANEPY 3 MACOIO IHCTKA, HKHH MAEC TAKY CaMy JOBAHIY
it mmpuny. [L1s 1bOTo BI3bMITE nanip (Kpale B KITHHKY ), obkpecTh
KBAZpPAT, 110 JIOPIBHIOE J0BKHH] T4 IWHPHAT IHCTKA, @ NOTIM AKYPATHO
obMamoiTe Horo koHTyp. O6uHCIITE NIONTY KBAIPaTa Mancpy, BHPIDKTE
i ABAMCTE HONO, MOTIM BHPIKTC KOHTYP JHCTKA | TAKOWK 3BAKTE.

3 oflepKaHIX JAHHX 00HCI TTh NEPEBLIHMI KOSIIIEHT 32 (opMyTIamMH:

'5..1 —'?"S_ﬁ
I

A K
je K—nepesuipni KOeIUICHT,
§ — noma nmerka () abo ksajgpaTa nanepy (KB);
P — maca kpanpara nanepy (xs) abo mucra (1).

OfunciesEs KoedienTa NPOBE/IITE Ha OCHOB] BHMIDIOBAHHS 7-8
mueTkis, TakuM 3K HPAXYHKOM YCTAHOBITh HOTO OKPEMO JUls KOAKHOTO
sty pocais. [IpubnmsHo i I0PIBHIOE [UIS Bepesu —0,64; sy abaysH1 —
0,71-0,72; ans Tonoun — 0,60-0,66.

Torim BuMIpAATe AoBAuHy (A) Ta IHHPHHY (B) KOXKHOTO JIHCTKA 1
noMHOKTE HA neperimEri koeiment (K):

S=4:-B-K

Ompumaiime pao 3Hayelih Mol mitcmKis dus Kool depegnol
nopodu & PITHUX eKolo2idHuX YMOAAX. Mg kooicHozo pady
nidpaxyime cepeduboapumen il 8eiUHY [ noplagHARme MINC

cofg.

V BHNAJKY BEAHKO! BHOIpKH nobyiyiTe BAPIAIIIH] KPHBI 3yCTPIBAHOCT]
MCTKIB TIEBHOT MAONG B PizHEX yMoBax cepenosuia. [Ipn usomy BCl
PAIH 110 [LIOLL THCTKIB PO30HITTe HA KIACH B CAMOTD MAIEHBROMO JIHCTKA
710 CAMOT0 BENHKOTO 3 OJIHAKOBHM KPOKOM MIK KIacamMu. VeTanoBiTh
PI3HHLIO B ANA30H1 3yCTPIBAHOCTL JUIK MAICHBKHX | BETUKHX JIMCTKIB
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"f PoGora Ne 45

Acumerpis aucTrin Gepezn
AK metoq Gioinaukauii atmocdepnoro nopirps*

Leit Meton GasyeTses na durykryauiiiniii acumerpii. Binxunenns s
Olnatepanbiiii cHMETpii Moxe GyTH NokasHHKOM 3abpyaHeHus
HABKONMHITHEOTO CEPCIlIOBHILLIIA.

Xix poborm
30epith o 10 nuctkis Gepesn onymenoi Betula pubescens Ehrh. 2
10 nepes (saranbua kinskicrs metkis 100) Ha KOXKHEIT 10CIT i TinsHIL.
[Tpw niadopi Matepiany Bpaxosyiite:
* HANEKHICTL JIEPeB 10 0dno2o eudy Gepis Betula pubescens Ehrh.;
¢ MONOKCHHA JTHCTKIB Y KPOHI (30MpaTH MHCTKH HEOBXIAHO 3 dpyaux
SUIOK 3HUZY, UpHYOMY nepedocmanii 06a Jwemiy Ha NaromHi );
® BIK ICpes (00" ekTn noBHHHI By TH NPHOIH3HO OTHOTO BIKY, AKHIT BH3HatTE
3 I0NOMOTOI0 BHMIPIOBaHHA JllamMerpa crosbypa);

® PO3MIP JHCTKIB (30MpaiiTe JMCTKH NpUOIH3HO OAHOTO po3Mmipy: B
IHPHAY — He GUtbiie 6 oM, a 1o JoBXkUH] § cM);

* PIBCHE NOUIKO/DKCHHA JINCTKIB (YC1 TMCTKH NOBHHAI OyTH 63 Bimimmx
YPAAKCHB, OIHOTO KOABOPY, B€3 MAAM, He YINKODKEH] KOMAXAMI);

® OAHOPUIHI YMOBH NPOPOCTAHHA B KOKHIN TOCILKYBaH1iH 30H] (MOALTITH
YMOBHO JICpCBA Ha TPH IPYNH: NepeBa NEPIIol FPYNH pocTyTh Ha
BY/MIIAX MICTA, APYFOi — B NapKax MicTa, TPEThOI — Y MPHMICHKii
310H1 (B 0Gmacti)).
Hocaupkerns BIIGPaHIX THCTKIB HPOBELITH 3a TAKHMMIT napamempanmi:

 LIMPHHA TONOBHHM THCT KA,

® JI0BAHHA APYTOT B OCHOBH THCTKA KHIAKH JAPYTOTO MOPSIKY:

* BUUIATL MIZK OCHOBOIO 1-i Ta 2-1 KHIOK 2-10 NOPAAKY;

® BULIANL MIXK KIHIAMHE | -1 T1a 2-1 unok 2-ro HOPSIKY;

¢ KYT MIK OCHOBHOK | APYTOI0 BijJi OCHOBH JHCTKA KHIKAMH 2-ro
NMOPAIKY;

® BH3HAYTE BIICOTOK acHMeTpil 3a 1IHMH napamMeTrpamH.
3HaueHIs BUMIPY O3HAKH 3 JBOTO 123 1npasoro 6oky nosuayre sk X ra

X, 3 xovknioro 3 L0 JHETIIE OO0 AACPeBa BH3HATTE BUTHOCHY BiIMIHHICTS

Y BUMIPAX KOKHOT 3 5-T1 03HaK 3 060X cTopin nucTKa 3a hopmynoio:
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x1_Xn
Y, =—
XX

[loTimM BHIHAMTE CepefHio BUIHOCHY BIIMIHHICTE HA OJIHY O3HAKY
115 KOMCHOTO OKPEMOTD JIHCTKA. JLns 1BOro cyMy BUTHOCHHX BUIMIHHOCTEH
32 KOKHOIO 3 1"STH O3HAK MOAIMITH Ha 3, TOGTO Ha YMCI0 BHMIPAHHX
O3HAK:
2= Nntyatyatyatys

5

HapeuiTi, BHIHAYTE CCPCAHIO BUIHOCHY BIIMIHHICTE Ha OJIHY O3HAKY
s NanoT BHOIpKH MHCTKIB (10610 115 10 IMCTKIB 0/IHOTO nepesa):
¥ = Zy+Zy 2y 4 Zy+ 25+ 26t Zy+Zg+Zyg 2y

10 ‘

Lleit noKasHHK XapakTepH3ye CTYNiHb AcHMETpii OPIaHIZMy. Hn=
JaHOro TOKA3HUKA po3pobacHa S-Ti OaibHa UIKATA BUIXHICHHA BI]
HopMHu, y sikiii | Gan —BiaHoCcHa HOPMA, 3 5 Hasiie — KPHTHYHE 3HAUEHHA.

| Gan— go 0,055; 2 Hamu — 0,055 — 0.060;

3 fam — 0,060 — 0,065; 4 famu — 0,065 — 0,070;

s panis — 6insme 0,070.

)e Pobora Ne 46

Bioimankauin pisns GioreHuux eaeMenTin
Ta rephiumaiB y rpyHTax ¢ropinenosis 3a cTaHOM JIHCTRIB
rposua®

Vei piZiomi coprd TPOsHJ HAaNeKaTh 10 COPTY Rosa L. Pin Rosa
panigye 200 sris, Cenexiionepu pisHux kpain orpumanm Ganskko 25 000
coprie Tposna. Ha xnymbax nepen (pacagHolo HACTHHOKO KHTIOBHX
Gy AMHKIB MOAHE HEPIIKO NOBAINTH 4afno-rIBPHIHI COPTH TPOAKI, 52
CcTaHOM JIHCTEIR AKHX MOMKHA 3pOOHTH BHCHOBKH NP0 BMICT GlorenHmx
eaeMeHTIB | repBinie y IpyHTax

%)
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MaTepiaan i obaaiuanns: cagosi HoKMUIL, apkymni ansGomMaoro
TIATEPY, HHTKH.

Xia poGorm
Juaiinite iymby Henoaanik Bix Bamoro ®uTiosoro OVIHHKY, 3pikTe
CALOBHMH HOKHILSIMH JICKUIBKA YIIKO/DKCHHX JIMCTKIB | NPHIIHIITE iX 10
apkyima anb0oMHOro nanepy. Bukopuctoryioau pucynok 41, susnare i
NUITHIITE YHHHUK, IPHYETHHAI 10 YUIKO/GKCHHS JTHCTKIR,

'E' PoGora Ne 47

Busnauenus emicry xnopodiny B amcrkax pociaun
A Diclvankanii goBkiaas

Binomocti Biasocno ukopucranms BMICTY Xnopodiay Ta iHmmx
MIMCHTIB AK OI0IHIHKALIITHNX 03HaK y mTeparypi cynepewansi. Paa
FHCHIX BEDKAC LIFO 03HAKY HEIOCTATHLO IH(OPMATHBHOKO Ta cretbiunoio,
X042 NCPLIOIO CTAAIEK BHIMMHX XJI0PO3iB IHCTKIB AKpa3 i € pylHyBaHHA
XA0POpULY ML BITTHBOM HECTIPHATIIHBAX ¢axTopiB. Onuak ivmn sueni
NOKA3aMM, WO B YYTAHBHX A0 3a0pyAHeHHs BUAIB (numy i KJIeHa)
CHOCTEPITAETHCH NIOHIKEHHA BMICTY XIOpogLLY e 10 MOABH BHARMHX
IMIH | e MOKE CAYryBaTH JOCHTH HamiHHOIO Hecnenndivnow
OI0IHIKALIHHOIO 03HAKOK).

Hecnermdnunicrs usoro IH/IHKaTOpa B TOMY, 10 HecTaua [PYHTL
HITPOFEHY, 4 TAKOK (epymy Ta iHIIHX enemenTIB BiUHBAE HA KOIIP JTHCTS
B PEIYILTAT] pYHHYBAHHS B HHX Xnopodiny, i, Takuii nposs xyske gacTo
BHKOPHCTOBYETBCA JUIS OUIHKH HH3BKOT POiodocTi rpynty. Lle tpeba
BPAXOBYBATH | BUKOPHCTOBYBATH JAHMI MOKA3HHK npu OloHANKALLT B
MOEAHAHHI 3 IHILHMH O3HAKAMH,

JAnst ouimkn crynens 3a0pyAHEHHA HA3EMHHX eKOCHCTEM 260 ix
CKAANOBHX THCTA NOTPIOHO Bpath i3 cepeHboi yacTHrY KPOHH B nepiii
NOJIOBHHI BEereTauii, 3 ormsay na YMOBH NPOPOCTAHHS (OCBITICHICTE,
MIHEPANBHE XapuyBaHus, OBOJHEHICTE T4 1H.). Sk Gioinamkaropu y
MICEKIi chepl pekoMen ayiors BHKOPHCTOBY BATH TaKl Faz0qy THHBI BUILI
THIY ApIBHOTHCTY, KieH NIATAHONHCTHH, KallTaH KIHCBKMI, SITHHY
BHYANHY, COCHY 3BHYaiHY.

216



Fazaibhd eKorozin: npaKxmusKuLl Kype

7

Puc. 41. diaenocmuka pigun fiozennux exemenmis i 2epoigudis y (pynmax
3a crnanoM THCmKTE mpoand: 1 - dedhiyum nimpozeny (Moaodi 1uemi
dpini ma Gaide-1eaeni, nepeduacko onadaons; IHOOT N HUX 3 RETRFOMBCA
wepsoni naamu); 2 — degium ocopy (wonodi nucmu Opioni it memuo-
seneni, Iy HEpEOHO-hionemosi, nepeoNacio onadaioms); 3 — deghigum
Kailo (MO0l AucmKu depeonysami, d0poCi AUCMKN seteii, 3
KopusHesuMu eucoxumu kpassi); 4 —dedigum maznio (cepeduna
auemia 6aida, DLTA WermpasHOT NCHWIKH MKAHURG AHCmKa cidmupac;
Halcwabiiue dedinim Kanio cnocmepizaemees Ha CIMApIee THCMEAX;
Aucmicn nepeduacio onadaroms); 5 — deghiqum depymy (Seausi ycoani
IARME HE TUCTKEX; 0COBTUED CUABNO CIPaXcoaoms Moaodi AuCmE, SKi
Heosmitoms Maince cyuineico); 6 — deghingum manzany (icosmi cMyzu Midie
MCWTKAME HE AUCMKEX; CTBRINIE NPOREIACMECR HA CIMAPILX TUCMEAX); 7
— nidMepIGHAA (YPANCENT TUCHTRI IMOPULYIOMBCA A PEYITECA, Ha HUX
3 ' saaR0meCa Kopustiesi abo scosmi nagmu); 8 — ypancenns zepdiyudom
(4epertiu nuemKia cripanenedibne IaKpy e, INCMK 6)3 uKI ma
neEPEKPYREni)
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MeToz rpyHTyETHCA Ha 106y BaHH] XI0PO(UTY 3 THCTA POFIHHHHKAMH
(cnMpr, nponaHoH-2, aNeToOH) | BH3HAYCHHS HOTO KIIBKOCTI Ha
(POTOCICKTPOKOIOPHMETPHEHO ab0 CHEKTPOdOTOMETPHYHO.

Marepiasm if oboraHanns: TOPCiitHi Bark; QoToeIeKTPOKONIOPHMETD —
DEK; nacoc Kamoscskoro abo enexrpuaniit; konba bynsena 3 kopkom ta
cknsaHiM iasrpom Ne 2, Ne 3: cTyIIKH MATI 3 MATOUKAMHM, CKIIAHI MATHTKH;
HOMKHILL, TIOTOBYEHE Ta IPOCIHE CKI0; MipH! Konbu aa 100 ta 50 v kaneka,
Base/H; (UILTPYBANBHIT narip, MutHuit kynopoc CuSO,-5H,O; Gixpomar
kamio K.CrO.; 7 %-il po3uun aMOHIAKy; JHCTA POCTHH-IHAHKATOPIB,
31bpane B "3;15]})‘}1H¢Hiﬁ" Ta “4HCTIH " 30HaX.

JUia poBoTH MO#KHA BUKOPHCTOBYBATH | KIMHATHI POC/THHH, BHPOLLyBaHI
CHEHIATBHO B ITOCYIHHAX HA I'YMYCHOMY FPYHTI 3 NOJHBOM BOJI0K T4 HA
MEIOPOIIOHOMY TPYHTI 3 IOTHBOM POIIHHOM COMi AKOT0-HeOy/Ib BasKKOro
METanmy.

V sunaznxy sigcyrnoct xonbu Bynsena, cnsuux GinsTpis i Hacoca
IX MOYKHA 3AMIHHTH LHEHTPH(YTYBaHHAM BHTSKKH XI0podLIy.

Xia pobotwm

Busnavuenns x1opodiny B IMCTKAX MOXHA POBOAMTH AK HA CBLKOMY,
raK 1 Ha hikcosanoMy MaTepiani. MIKCALI 3UHCHIOIOTS IUTHHHOIO MAPOI0
(5 xB.) un cyxum xapom (npu 105 °C nporarom 5-10 xs.).

T.H. Toanen (1963) sanpononysas Takuii cnoci6 dikcamii ans
1bepexenns xnopodiny. Jlwers napikre APIOHAME IIMATOYRAMH,
SABEPHITH B MAPIIO T4 3aHYPTE Y KHIUTAHI HACHUEHHI PO3IHHE KYXOHHO]
com ma 1-2 xe. 3a uel yac MaTepian 3HCBOAHIOETHCA | (epMeEnTH
pyitnyioThes. [ToTiM matepian NpoMHITTE NPOTOYHO BOAOK HPOTATOM
30 ¢, ctpycith uis BUTydeHns BoOrH. BHCynIiTs y TiHI He MeI 2-X 110
uH B repmoctari npu temneparypi 40 °C. H A, Lk (1971) sBasas, o
HalKpal pesyneTaT! 1ae B3aEMOIA (piKcalii Marepiany raps<imM napom
(2 XB.) 13 NPOBEIEHHAM SKOMOTA BHILIOL CKCTPAaKIii Ha XOJI0/L.

[pi pobori 3 cyxum Matepiaiom BI3bMITH HaBakky 0,5-1 1, 31 CBiUM —
1-2 . Monepeanso BU3HAYTE BONOrICTH THCTH, Hapawkky pocnuuHoro
Mateplany ao6pe noapibHiTe y dapdoposiit crynui 3 GuTHM CKIOM,
AOATOYH KPCHAY 4H BYTJIEKHCIHI Maruiil. OrpuManns xnopodiny 13
CYXOro mMareplany Moxsa nposoauti 90 Y%-m cnuprom abo 80-85 Y-m
NPOIANOHOM-2, a 3 cBikoro — 96-98 %-m cnuprom abo abcomoraum
nponanoxom-2, abo 98 % aneronom.
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J1o po3TEPTOro POCITHHHOTO marepiany fofaiTe TPOXH PO3HHHHHKA 1
MATCPIAN HPOOBAYHTE POITHPATH PA3OM 13 PO3IHHHHHKOM.

V kon6i byH3eHa B OTBIp KOPKa NPHKPIMTITH CKSHHHA (pinsrp No 2 an Ne
3 (miamerp (IAETPa NOBMHCH BUINOBIAATH KINBKOCTL [A0CILDKYBAHOTO
matepiany ). KonGy 3'enmaiire 3 Hacocom 1 MPOBEIIITH BLICMOKTYBaHHH
pimEH. PUmHY 31 CTYIKH 31HH1E 10 CRIAHIN TanHaIl B MHKy-LIsLTD,
MONEPEHBO IMACTHBIIN BaseAIHOM 30BHI HOCHK CTYNKH. Y CTYIIKY
fepeIMiTTe 4-5 MJI POSUHHHENKA | SHOBY POSITPITH IPOTATOM XBHJTHHH, [IOTIM
3HOBY ANMHITE ¥ NiHKY. 110 ManINymsIe noBTopiTh 2-3 pasu, NOTIM
nepeHeciTe Ha (DUILTD BCIO POITEPTY MAcy, YULUTRHITE i [ATHYUKOK Ta
pincMoKkMiTE. CTYTKY 0BMONOCHITE ACKIIbKA PasiB POSTHHHHKOM,
BHITMBAIOYH FIOTO HA YIIUIEHEHHI MATePIaN Y Ky, JaHTE NOCTONTH 2-3
XBIUTHHH, NICIIS S0N0 BUICMOKITh, OOnomeKyBaHH [POBO/IKTE J10TH TOKH
CriKaroHiil posunH e crade Ge3baperum. [TOTIM CKCTPAKT NEPEHCCITD Y
Mipay konby ma 50 M1, CHOJOCHITh ACKUTBKA pasis byHicHIBCEKY KOOy i
RHTHITTE B MIpHY. BHTSXKY JIOBE/LITE J10 PHCKH POIMHHHHEOM.

KonopoMeTpyBanHs PO3YHHY IIPOBC/ITE Ha (HOTOENEKTPOKONOPHMETI
4 uepBOHKM CBITHOPLIETpOM. SKI1I0 peuoBHHA 3abapBICHA B IHTCHCHEHO
enenuii konip, ii HEobX1IHO PO3GABHTH, OCKUIBKH NPH BEJIHKHX
KoHIeHTpatiax ek Ba GEKy MoyyTh BHXOIMTH 32 MEXKI pO3ALTEHOL
3NATHOCTI MPHIAILY.

Jlnx nepepaxyHKy xyopoduty Ha CTAH/IAPTHI BETHYHHN BHKOPHCTOBYITE
pozwn [erpi, sknil Mac raknit cknan: 1%-i pozunn CuSO,SH.O (BI3LMITL
e cuHl KpucTanu ), 2 Yo-i po3dnH K?CrZOT 7 Ya-it po3siH aMOHIaKy (Ha
7 M 18 %-ro amoniaky moTpibro B3 11 Mil BozH).

J1A5 BUTOTORICHNS CTAHJAPTY B MipHY KOOy emuicTio |00 M TOUHO
sizmipairte posyrrn CuSO,5H,0 - 28,5 M, I-fL.Cr!l!f]I —50 mn, NH,OH -
10) MJ1, IOBEITH AMCTHIBOBAROIO BOAOK) 10 MITKH | TepeMIlLaiTe. Po3unn
Terpr 3a 3a0apBleHHAM KONOPHMETPHIHO eKBIBAICHTHIIA posanny 85 1
KpHCTamiuHOro Xaopodiny B niTpi. MeTogoM po30aBleHHs CTaHAAPTHOTO
po3URHY TOOYIYiTE KambpyBaIbHY KPHBY, 1C 110 oci aboume BILKIANITE
pmicT xnopodisy (Mr/a), a rno oci OpAHHAT — ONTHUHY TyCTHHY.
KaniGpysanpny kpusy nobyayiTe BLL KOHLEHTpaul 0,085 mr/an (1 mn
BUXLAHOrO PO3HMHY Ta 99 st Bom) 10 7,65 Mr/n (90 M1 BHXLTHOFO PO3HHY
ta 10 Mo BOaH).

Bumipiosauns na GEKy nposeaims Ackitbka PasiB, NOTIM BHpPaxyiiTe
cepe/ne. 3a OTPHMAHHMM JaHHMH BHIHAYTC KOHIEHTPaLo xnopoduiy B
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JOCTIIHIX 3paskax 3a kambpyBsaisHo0 KpuBoko. [ToTiM BUpaxyirre KUTBKICTS
XI0POGUTY B MI/I" THCTKA (32 CHPOIO TH CYXOI0 MACOI0 ), OJICP/KAH] PEIYITLTATH
saHecith y Tabmmpo 52. V HacamkeHusx cocHM (Pinus L) KUIEKICTE
xaopopury komsaetses i 0,08 g0 0,14 mi/r. MokHa Takok BHpasHTH
KUIbKICTS Xi1opodiy y Bincorkax (0,3-1,3% abeomorsoi cyxoi Mack nHcTa).

Tabauysn 52
Cxema zanmucy pe3yanTaTtiB aHA/i3iB
Hocmn | Hasax- | HMokaiun- | Kizekicrs xnopodi- Bmict xno-
Ka, Mr ki DEKy | ny3a kaniGpysans- pothiny B
HOH KPHBO, JIHCTKAX
| Mr/50 Ma s o

MakcHMyM NOrIMHAHHES B YepROHIH 0BNacTi crekTpa xnopodiny a
3HAXOAMTHES TIPH 662 HM, 4 MAKCHMAJTLHE TIOTTTHHAHHS B 4cpBOHIi 0bmacTi
xsiopogury b npu 644 M. BU3HaUHTH KOHUCHTPALIT LIMX MITMEHTIE MOKHA
32 TAKHMH DIBHSAHHAMH:

€C=978D..-09D_
C,=21,43- D, - 4,65-D,,
Con=313- D, +20,44-D_
ae D, —ontiana ryctuna cymimi npu 644 M 1 TOBmMHI mapy 1 cm.

Buxosis4m 13 3HaiiieHuX KOHIIEHTPaLii nirMenTiB PO3PAXYHTE BMICT

IX Y I0C/DKYBAHOMY 3pasKy 3a (JopMynoio:

_0l1-C-A

3

X
n

je X' — BMICT MIrMEHTY y IocHipkyBanoMy 3pa3ky, mr/100 r PCYOBHHH;
(" — koHmenTpariin MIrMEHTY MKI/MI;
A — ob’em excTpakty nirmenTa, mr;
It — HABAKKA JNOCTLKYBAHO! PEYOBHHH, T
0,1 = koedinient nepepaxynky konuenrpaii nirMesTy Mr/ma ra 100 r
PEHOBHHH,
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? PoGora Ne 48

BusnauenHs 3a0pyIHEHH HABKOJIHIIHLOTO CEPEI0BHING MHI0OM
32 Oro HAKONMHYMEHHAM HA JHCTKOBHX IJACTHHKAX POCIHH

B yMOBax MICT Ta IHIIHX OGKHTHX TCPHTOPIH OIHHM 13 HOTYKHHX
3abpy/HIOBAYIB HOBITPA € M, SAKHI MIEPEHOCHTLCS HA BENHK] BIACTAHI
npH ;’)03]1}'1113!‘11'11 rp}'HTlB’ npH BHEMIIAX !'ll."l HEMCHTHHX, thﬂMl‘IHH\
3aBO/1IB, TANPHEMCTS 3 BHDODHHIITBA CH/IKATHOT UETIH, 3 TAKOK Bl
aBTOTPAHCNOPTY, SKHH PYXaeThes. B ocTaHHBOMY BHIANKY — UE Ap10Hi
GACTHHKH TPYHTY 1 PI3HHX CONCH, NPOAYKTH 3HOIIYBAHHA UINH 1
noapIGHEHES aC(ankTOBOTO NOKPHTTA. Bei 1] HacTHHKY, AK] CKIAIATh
TIHIT, OCiJIEilOTb Ha AHCTKaxX, BAHXVIOThCA JIHHOK, BHEAHKAKOYH
NOpPYIICHHA POOOTH AMXATBHHX ULIAXIB, CHIIKO3H, SKI NIPOBOKYIOTH
kamens i rmad. HailGuibina 3aTpHMKa My JJHCTKaMH CHOCTepIraloThes
B PI3HHX BHZIB TOTONI, AKi NOIIHPEH] B 03CNCHUX N0CAIKAX mict. Tonosns
B3arani HailOLIBII CTIHKA 13 ICPEBHAX MOPLIL 10 PI3HUX THITIB NOBITPARAX
3a0pyIHEHb.

MaTEplﬂ;IH H oﬁnsunamw' TI}PCIH}II BAry; TEPMOCTAT. KAMbKA, BaTaZ
niMLeTH; GUIBTPYBATLHMI NAMP; MiHIKH KapTa 4aCTHHH MICTA; CanoBHil
cexatop Ha 30ipHIH WTaH31; MIKPOCKOI.

Xin poGorn

JIMCTKH OAHOTO BHILY TONOJ, HAADLIBII MOIHPEHOTO B MICT] {Torom
YOPHOL [Papuius nigra L.) abo tonmoni Gans3amidHol (Populus
balsamifera), RigGepith Ha NONEPENEO RIMIMCHHX 1O KapTi MICHAX
3 pacoti 1.5-2 M (BHCOTA APy HOBITPS, AKe BAMXae moauxa) 8 10-
1 S-kpatHiii noBTOpHOCTI. [L1# 115010 BUKOPHCTOBYHTE Ca/I0BHH CEKATOP
na 36ipuiil mTansi. Oanouacko BiAGEPITE AUCTKH TOMOMI, AKI
POPOCTAIOTH Y SHCTii 30H1 (KOHTPOAE). JIMCTKI MOMICTITH Y TIAKCTH 3
KanbKH | 06CPCAHO AOCTABTE B 1a00paTopilo, YHHKAIOUH CTPAXYBaHHA
TIITY.

1.V naBopatopHux yMOBAX HA TOPCiFiHii Ba3i aDo aHATITHHHIX Tepe-
34X FBAMTE LIMATOHOK BOJOTOL BaTH, 3aropHyTol B Kansky (a0 0,001 r)
Ticrok Tonom Aofipe BHMOKAITE LI BATOIO 3 obox Bokis (po3BepHITH
KaneKy 32 J0NOMOTOH MiHUETa), Micas Horo Bary 3BakTe B Kajkll
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nosropio. Macy nuny (P) po3paxyiTe Sk pI3HHITO MIX IPYTHM 1 HEPITHM
spacysanuam (P = P, - P ). Tnomy nucrka supaxyiite mursxom
o0OMIpIOBAHHA JIMCTOBHX MJIacTHHOK B3joexk (a) i Bmomepek (b), i
MOMHOYTE Ha nepepiinmii koedimient (K):
S=a'b-K

Koediment wonuBaeTses UM pI3HAX BB Tonoums Biy 0,60 no 0,66
(pisnavenna koedimenra K ms. y pobori Ne 44). Kinuesuit pesynsrar
BHIJISL18€ TAK:

P 2
m=—mz/cm",

.
M — maca nuny Ha | eM? nucTka.

2. OinsTpyBanEHAN Namip aobpe 3MOYITH BOAOK N0 CTIKAHHA.
[MomicTiTh Ha HEOTO THCTOK BEPXHEOIO MOBEPXHEIO, 4 HOTIM MOPAI —
HUAHLOIO | TPUKPHITE JINCTKOM Kaubkn abo mmekd. Ha Qinstpi
OTPHMAETE BIIOHTOK, AKHIT OIINITH BI3yaIbHO 3a CTyTIeHEM 3abpyaHeHHS
(cyminbne — 100%, nanonouny — 50%).

Jlis wiel % MeTH MOMKHA BHKOPHCTOBYBATH KICHKY IUNBKY “croryd”,
AKY HAKNATITE HA THCTOK POCIIHHM, 3HIMITS | NIPHKIIEHTE 10 GL10ro apKy1ia
ll:ll'll',‘p_\.’.

3. 3paskTe ynapioBanbHy HalIKy, HATHITE B HET JIMCTHILOBAHY BOJLY.
[Mun amuiite 3 30-50 nucrtkis gobpe 3MOYMEHHM MEHINHKOM B
YIAPIOBANLHY HalIKY, HIC/HA H40T0 CMONOCHITH MIEH3MIHK Y i Boal. Bomy
BHIIAPYHTE, HANIKY 3 [THIOM BHCYIIITE Y CYNIUILHIN madi npu remneparypi
105 °C o nociiinoi ary, a noTiv 3saxre. Bupaxyiire pissnmo y sasi
HALIOK Y KiHL Ta Ha noyarky gocmy. Kinekicts mamy pospaxyiite B mr
Ha CM™ JIMHCTKA.

Orpumani aani 3akecits y Tabmumo 53.

Tabauys 53
Cxema 3anucy pesyasTaris gocaimKenus

Micne [lnowa AHCTKIB TOMmOM, Kutekicts nuiy
‘ ? a
BinGopy M~ mrien® | % BUL KOHTPOIIO
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Buanauckns TOKCHUHOCTI MHIY
Cyxwii ML po3iTPITH CKIAHOI0 MATHYKOKO B gani 3 po3paxysky | r
vty Ha 25 oM’ Boin, npodLIsTpYyiiTe, OLIHITE TOKCHUHICTE 33 PEaKIIEH
3 HANTPOCTILIMMH.
[ToGynoBa KapTh 3adpyIHEHHS NHAOM nesnoi Tepuropii
Orpumani Jaxl Npo 3a0pyAHEHICTD MTUCTKIB Y PI3HAX €KOJIOTITHHX
YMOBEX BHIIMILITh Ha JIOIIKY, IIOPIBHAHTE 3 KOHTPOIEM (Gepernes 3a 100%).
BiskMiTh NpHOIH3HY KapTy pailody abo MIsHKH MiCTa, HA HEl HAaHECITh
Aani N0 3a6pyHEHHIO JIMCTKIB, NOIGHI 33 CTYTICHEM 3aBpyIHEHHS JILITHKH
3’ gmaitTe i3omaismi. Poadgapbyiite praHuMm ONIBIAMH! uEPEOHMIE—30HE
HaitBUIBIIOr0 3a0pYAHEHHA] OPANNCEEUTt — CHIBHOTO, PONCEsU -
CCPEIHBOTO; CEINMIO-poKcesuli — cabkoro 1 selentiii — THCTa 30Ha.

g PoGora Ne 49

BusueHHH BILIABY napie cyabgarnoi
Ta HITPATHOI KHCIOT HA JIHCTKH MOJIOHX pOC/InH

Marepiand i 00J2QBARHA. KOHICHTPORAHA cynb(parHa Ta HiTpaTHa
KHCOTH ciolsHi warkH [TeTpi; ckisHmii akpapiym abo THINA ITHPOKOrOp/Ia
CK/IAHA TIOCYIMHA (HANPHKIAM, KOBNAK BI/I CKCHKATOPA); 3paskn pOCIHH
(MOI0/1i HATOHH B TOPIIEUKAX 3riIHO 31 CIHCKOM (JIHB. HHKYE).

Vaaza! lls poboma nogunna npoeooumuck auwe y aumANCHIn wagi!

Xia poborn

JasAanerih BUPOCTITH Y TOPIICYKAX 3pa3ki POCiIHH (Mool narikii
4 2-4 nucroukamu). Po3MICTITE JOCHILHI 3PA3KH POCIHH (BHOpaHHX
NPEACTABHHKIB 13 TPHOX YKA3AHHX HIDKHE IPYN) y TaKii KIIBKOETI, 00
IPYIIH FOPLUEUKIB MOAKHA BY0 HAKPHTH CKIAHHM NEPEBCPHY THM JIOTOPH
JIHOM AKBapiyMoM abo IHINOK CKIAHOK NOCYAHHOK). V uamky [Terpi
Ges kpuimxn Hammitre 10-20 M KOHIEHTPOBAHOI CY:b(ATHOI KHCIOTH i
MOCTABTE M1 AKBAPIYMOM NOPAA i3 ropinkamu. Hakpuitre ropuiiks i
yauiky [TeTpi akBapiyMOM 4i KOBHAKOM. 33 POCIHHAMH CroCTEpIanTe
nporarom 7-10 JHIB, pEryispHo BiAMIYAITE B AYPHAI] CIOCTEPEKCHE
IMIHH, SKI 3 HHMH BUIOYBAHOTHCA (TIOAKOBTIHES | BCHXAHHS JIMCTS TOLLO).
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Busnayre y komkHIH cKCNEPHMEHTANBHIN TPYIT pociuy Haikbinsi i
HaHMCHII CTIHKI 10 i napis H SO, .

Fpynu pocaun 3a cmiukicmio do enausy H,S0

1) knen (Acer L), xpusanrema (Chrysanthemum L.), #ato {Seca!e L),
kapronns (Solanum tuberosum L.), 6ysox (Syringa L.), umtym (Allium
L), tpossza (Rosa L.);

2) mouepna (Medicago L.), samins (Hordeum L), xpacons (Phaseolus
L.), mopksa (Daucus L.), waxopiit (Cichorium L.), xonroumna (Trifolium
L), canar nocisumit (Lactuca sativa L), namaiank (NpHHECTH 3 micy 31
IMaTKOM JepeBunn), oBec (dvena L.), rapbys (Cucurbita L.), penska
(Raphaus L.), pesiab (Rheum L.), canssin (Salvia seguiev L.), bypsak
cTonoBHil, TroTion (Nicotiana L.), typuenc (Brassicarapa L.), muexnis
( Triticum L.):

3) sbmyns (Malus L.), abpukoc (Armeniaca Scop.), aiictpa (Aster L.),
ocronin (Beta vidgeris L.), kanycra (Brassica L.). sums (Cerasus Mill),
mamonyce (Gladiolus L. ), sanorpan (Vitis L.), rpywa (Pyrus L.), crvsa (Prunus
L.), uyxposuii bypsix, nominop (Lycopevision Mill), maus (Melo Mill.),

VCTAaHORITE, AKA 3 HMX IPYN HAMBIMLNI | AKA HAiiMEHII CTIHKa 10
BBy napis H SO,

[TosTopiTH Bech HPOHEC 3 THIIHMH POCITHHAMH 1 3 A30THOI KHCJOTOR),

I'pynu pocaun 3a ixuvoio cmiukicmio 0o enaugy napie HNO,;:

|) sevins (Hordeum L), ksacons (Phaseolus L), criii Gaxnaxan, -::aJ[:u
nocisami (Lactuca sativa L.), imGyns (Allium L.), nerpyika (Petvoseliunum
Hill.), pempka (Raphaus L.) pesisms (Rheum L.), nominop (Lycopevision Mill.),
rypHenc (Brassicarapa L.). cocna (Pinus L.);

2) kanycra (Brassica L.), mana (Melo Mill), oripok (Cucumis L.),
rnamonye (Gladiolus L.), xabavox (Cucurbita pepo L.);

3) monepua (Medicago L.), cenepa (Apium L.), osec (Avena L)), nerynis
(Petunia Luss.), nmunar (Spinacia L), ILYKPORHIL 1 CTONOBHIT BYpAKH,
notion (Nicotiana L.).

Branaure, ska i3 uux IPyI CKIANaeThen 3 HAlbLbOT cTifKMX 10 il
napis HNO, pocims 1 sxa — 3 naiimeHm cTiitkmx.
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'E' PofioTa Ne 50

Bupuenns BIUIMBY BHXJIONHHX radis aBroModinis
HA JHCTKH MOJOIHX POCAHH

Matepian, PociIuHi il NPOLEC TaKl camil, K OMHCAHO BHUIIE, AIC
3aMICTh NapiB KMCHOT Ha POCIHHY AI0TE BHXJONHAMA FasaMu
apTomMoBins. Ix noTpibao 310patH 32 J0NOMOT0I0 YCTAHOBKH Enykirabo
APOCTO NAACTHKOBOTO MAKETY, 1O HAMAIACTHCA HA BHXIONHY Tpy by
ﬂBTOMOO]ﬂH ,J],BHI'}’H upaluoc BXOJOCTY. [Taker 3aB THIKITE it IIL[}LIILLIFI»
no naboparopii. Horo BMicT HOMICTITH 1111 CKAAHMH KOBMAK 13
[ A10CHIIHIME POCAHHAMH, BHIHayTe CTIHKICTD PI3HUX POCIIHH 0 jul
BHXIONHHAX TA318 1 pIBCHB YYTIHBOCTI PI3HUX TPYI POCIIHA.

'& Podora Ne 51

Buanadenns CTIKOCTI AepeBHHX NOPIA 0 WKILIMBAX rasis y
naGopaTopHOMY EKCTIEPHMENTI 3 i30JbOBAHMME JIHCTKAMH

BUXJIONHI Fash aBTOTPAHCIIOPTY CKIAAI0TH Ha TENepilHii gac 60
R0 % BLI CYMH BHKHIUIB TOKCHYHHX PEUOBHH Y MICEKHX CKOCHCTEMAX Vei
ix kommoHerTH (2 ix Ginbiie 200) AHOTH CHHEPT 1HHO, & IHKOIH BHABTAIOTh
| cMEpIUKEHTHI BRacTHBOCTI. Bl BUXJONHMX radiB CTPAKAAIOTE AK
asTOTpO(dH (3eACHI POCAHEN), TAK 1 reTepoTPOdH (TOTHHA Ta TBAPHHI).
BoHovac Aesiki POCIMHH QUHINAIOTE ATMOCHEpPY BLLLIKUTHBHX [IOMILIOK

Jlo cknany BHXJIONMHHX Ta31B BXOMWATH TaKl TOKCHYHL PEHOBHHI AR
yaIHMI Fa3, OKCHIIA HITPOTeHy, CipMaHuil ra3, crouyku mmoMBymy 1i
PIZHOMAHITHI KAHLEPOT CHHI AIKaHH.

Marepiann i obxaananns: nacoc KaMoBCHKOIo abo CICRTpHHIILL;
aproMo0ineHa TYMOBA KaMepa, NoNepe/iibo HANOBHEHA rasami BI
BIUIONHOT TPYGH KAPGIOPATOPHOTO MOTOPY 3 BHKOPHCTAHHAM ABTOMODUIE-
HOTO HACOCA] CICLIANLHO 3MOHTOBaH] CKisSHI Kamepu na 750 — 1000 o,
I'YMOB] KOPKM J0 HHUX 13 JIBOMA BMOHTOBAHMMH CKITHHHMH 'l'].'l_'\-'l::.fl\'&MH (pHC
42), rymoBi UJIAHTH, 3aTHCKa4l HabopaTopHl, CRIBHI 3ADTYILKM, JORM
MIHLETH; IUIACTHITHG BATH TEXHOXIMIYHI, PISHOBAAKM; (HOMIBIa; BATA, 3eCH
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ba

Puc. 42. Imonmosana xamepa
s BUEHENHA 2aIoCmilIKocmi
depesnux pocaun: I — kamepa;
2 —npobka; 3,4 — cxanni mpyoru;
3 - zymost winanzu;

6 — samuckavi; 7 — zazayuisu;
& — docaioncyeani pocaunu;

9 — eammui mamnon;

10— poavea; 1l — xameni
(3a I.0.binnecoxum, P.C.Dypdyen,
1997)

HENOIIKODKEH] THCTKH PI3HOMAHITHHX
JIEPEBHHX POCITHH.

3aBuacHO HEODXINHO NPHHECTH
HEBEIHKI IUIKH JEPCBHAX POCIMH 13
nucTiamu. Kinni rinok nosusHi 6yTi
3arOPHYTI B MOKDY BATY 1 B HOMCTHIICH.

Xix poborn

8 I' THCTKIB JICPEBHHX POCITHH 3BAXKTE
HA TCXHOXIMITHHX Barax, cKIamiTh
HCPCHTKAMM PA30M, OCTaHH] 0BropHiTh
MOKPOIO BATOKO, A TIOTIM (IONBIO0 — JUTA
30CPEeHKEHHS Y POCITHH HOPMATTEHOTO
BO00DMINY Ta doTocuHuTesy. Donsry
copmyiite Tak, mod yreOpHIAcE
IUIOCKA ITOBCPXHA, KA MPHIATAE JI0 JTHA
KONOM, & THCTKH CTOSITH BEPTHKAILHO.

KonGu | ryMoBi KOPKH 31 CKIAHIMM
KOpKaMH cTepHIisyiTe 5 XB. Han
KHIUIAY010 BOJIAHOI0 DaHeo TopioM
BHH3, [IOTIM NEPEBEPHITE TOPIAOM
JIOTOPH | BUCYINTE Hajl 3aKPHTOIO
HATPITOIO BOjIHOI0 Ganero (106 ckio
konbu we byno sanorinmm). Ha ano
KOJIOH JIOBIHM [TIHI[ETOM BEPTHKATEHO
ONYCTiTh MYYKH JHCTKIB PI3HHX
JCPCBHUX pOCAHH (DONLIOI0 BHHA,

JAKPHIITE KOPKOM, BC1 MOX/IMBI miinun (konba — KOPOK 400 KOpoK —
rpyOKa ) sakneiire naacTumiHOM, Bei Tpy6GKM 3akpiniTh 3aTHckauaM i
sarnyuikami. Kamepy obroprits nonieruieHom, mob sanobirm i poskomny
MPH PODOTI 31 CKIAHHMH CMHOCTAMM, HENepebaseHuMHM s BAKYYMY.

Hacocom y xond1 creopits sakyym. Hac s orpumanis BAKY yMY
BHINauTe qociam nusxom. Lle nputnusso 30 MPOKa1yBaHb HACOCOM
Kamonerxoro, [Torim tpy6ky, sKa ii1e 10 HaCOCA, 3aTHCHITH 3aTHCKaqeM
| BUIKPHIATE TPYOKY, 110 IPOXO/IHTH Bijl ABTOMOGLIBHOI FYMOBOI KaMepH 3
razom. [lpu usomy n06pe syTHmii x10M0K AOKA3YE, 1O BHXIOMHI Ta3n
YBULUIH B Gesnosirpany Kamepy. SIkuto xnonka ne Gyno, o Tpeba
NEPEBIPHTH FEPMETHIHICTh KAMEPH | CTBOPHTH BAKYYM 3aH0BO. [ToTim,
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JHEBIIN 3ATHCKAY, MpoKauaiite rasn uepes kamepy. [lpn BHKOPHCTAHHI
acoca KaMoBCEKOro [UI8 1horo noTpioro 40 npokatysans. [licis 1xo0ro
BCi TPYOKH 3aTHCHITH 3aTHCKaYaMHN i s rapantii s6epiraHus B Koo
rasis TpyOKy Ha KIHII 11C 3aKPHATE CKARHAMH 3anatiiMi IACTYIIKAMH,
Ipu HAIIFHOCT] BCIX eTaniB AOCIULY HAKa4uKa o7IHIET KonbH-KaMepi 31
CTBOPCHHAM BaKyyMmy cTaHoBHTH 10 XB.

Takium SHHOM ¥ KAMCPY MOMKHA HAKa9aTH PI3HI rasH, B TOMY qHC i3
3ara’oBaHMX POOOYEX NpUMimEeHs Hexis abo 3 pymuil. Oanak B
OCTAHAEOMY BHITAJIKY AOCHL 13 POCIHHAMH 3HATHO NPOAOBKYETHCA B
yaci 4epe3 MEHITy KOHICHTPAKIIO ra3iB,

KB 3 POCIHHAMHA BTA30BOMY CCPC/IOBHIIL BCTAl {0BITH HA FIPUPO/HOMY
200 1ITYMHOMY CHIBHOMY CBITI, OCKUILKH MOTHHANHS WIKIUTHBHX Ta318
pPOCTHHAMH B IPHPOII BIAOYBAETHEA B pONCC] doTocHHTESY,

CrocTepekeHHs 33 POCIHHAMA MPOBOJIBTE NOYCProBO Hepes 1-2-
3-5 nuis i GiIbIE T KOHTPO/IeM nabopanTa. Pesynkrary 3amuuiiTh
Ha manepi, WO NEKHTH 0is KOKHOI KaMepH. JazHauTe BCI MOMITHI
IMiHH: TOMOBTIHHS JTHCTKIB, NOMCPBOHIHESA, HEKPO3H, BHPAXyHTe
RiCOTOK X 3MiH. 3adikcyiite, 3 AKOro BoKy B pociH B0y BAOTECA
HaiB LB CHIThHL 3MiHH (3 0BEPHEHOTO 10 CRIT/AA YH 3 TPOTHIICKHOIO).
MotiM ckaamTs psiji CTIHKAX POCTHH 0 TOKCHYHOTO KOMIOHCHTA.
Hanpuinazn, y nocaizax ®eoposoi 31 30LILIICHHSIM CTIHKOCTI 710
BHXTIONHMX FA31B POCAHIN POIMILLYBATTHCE TAK: JIHITA APIOHOTHCTA, KICH
[1IATONONMCHMIL, Bepe3a MOBHCIA, TOMO/S HOPHA, ACCH ICCHUI, B'A3
NepecTorimHacTHi.

3a pesynbrataMu Aocaiiy 3po0iTh BHCHOBKH IHOMO razocT1HKOCTI

PI3HHX BHIB POCIHH.

'E' PoGora Ne 52

Buinauenns Tokcuunocti okcnay cyasdypy (VI), rpynry,
BOJIM, NCCTHIMIIB IR Pi3HHX BHIAIB POCAHH METOA0M
BHCIYenns AnCTKIB (32 pyiinyBanusm xiopodiay)

Bumict xuopodiny B AMCTKY — AYKC MIHIHBA BETHYMHA 1 3 HOTO
pyiHyBaHHAM NOB’A3aHa XIOPOTHIHICTS (IHUKHCHHS TEMHO-3EICHOTO
KonLOpY | nosBa KoBTHIHKM). Ha Kpyriii Buciqm AHCTKa (B Ginpuioct
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BUITAIKIB 110 KPAsiX) y MIpY TPHBAIOCTI JIOCHIAY 3pOCTAI0TE XAOPOTHIHI
1 HCKPOTHUHI Aismin. Taky nosBy MOAHA POCTCXKHTH BI3YAILHO i JIOBOII
[IBHAKO BHIHaATHTH TOKCHYHICTh TOTO HH i[-l[_l_ll)l'(} KOMIIOHEHTA abo 1x
CYMH B THX 9H IHIDHX MOEAHAHHAX, AKI 3yCTPIMAIOTHCA B NPHPOLI.
IHkybamis Bucivox nposoauthes Ha 2 %-it nykposi (noxueHe
CCPeAOBHILE 17 OUIBIIOCT] HI0TECTOBHX NOC/IIMKEHE) 13 TONABAHHAM
ToKCHKaHTIB. KonTpons — 2 Y%-Ha 1uykposa.

L1 pI3HIX BHIIB POCTTHH | THITIB JIMCTKIB OTPIOeH pi3uii uac inKyGaii,
SKHH HCODX1IHO BU3HATHTH CKCTICPHMEHTANEHHM LLISXOM, XJ10podin y
BHCTHKaX Moske OyTH BH3HAYCHHI BI3yaibHO B OPIBHAHHI 3 KOHTPO/IEM,
akiil Oeperbes 3a 100 BIACOTKIB, a TAKOXK IHCTPYMEHTANLHO
((hoTOKONOPHMETPHYHA),

f

Marepiaan i obnagnanus: eKCHKATOPH binsTpH abo
(ureTpyBansimit nanip; wamkn [erpi; npobkose ceepato abo rinsan
mamerpom 10 Mm: niHueTH: MiNeTkH: konboukn Ha 100 Ma; mifku;
[UIAHIEYKH 31111 ncuiumliuv abo npobIpKH B IITATHBI; OMIBEUk IS CKIA;

Na,S0,: H S0, 2 Y-l posumK UyKpO3M; NeCTHIMA KoHUeHTpamii 107
abo 10+ %:; 3abpy/iHena BOIA BOMOIMHE; IPYHT, AKHH 3HAXOAHTHCA DI
amu;mpm H: IHCTKH POCIHH, SKI 3HAXOAATHCH B ¢Tajlil Bereranii. Bee
obaIHanNs Ta MaTepiaH NPOCTEpUAI3YiIiTe.

Xin poborn

Aocaioncennn enausy okcudy cyasghypy (VI).

Ha nno excuxaropa macunre Na, SO, B 06’emi B35TOr0 THrE/IBKA,
0115 HBOTO BCTAHOBITH THIENBLOK u mHucquonaHow H,SO,. Ha
PL"JIIITH:H. THH KpyT LKLHKE[TO]’]'] IIUKJ'.IH.'],]TI: D,.lllaKOB] HIMATKH
(binLTpyBanEHOrO HANEpy, 3MOYEHOIO BIACTONHOW BOIOK JI0 MOBHOI
BOJIOTOEMHOCTI, HA MANIP NOKJANITE JAWCKH (miamerpom 2 cm)
MUIGKIITKOBOT TKAHIHHH JTHCTKIB HIDKHEOIO CTOPOHOIO J0ropH, mob BUIEHO
|||mw HB HpOUEC HAAXOMKCHHA razy uepes NpoauxH, PO3MILIEH]
OLIBLIIOIO YACTHHOK 3 HIKHLOT CTOPORM JMHCTKA. JIHCKH BHCIKAOTS
NpoGkoBHM cBepuioM abo Tink3ow (10 TUCKiB HA KOKHHI Bapiaxt).
Kpnuiky excuxaropa minkno sakpwiite, kpai KPHIIKH TONEPEIHEO
AMACTITE BAajellHOM,

Hposeaits praxuii pyx CKCHKATOPOM Tak, 11ob scepemuii THIENBOK 13
KHCIIOTOIO EPCKHHYBCA Ha CyNB(IT HATPIIO, 3A3HAYTE HaC NOABY PEAKLLi.
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FacaibHa eKoR02iA; APAKMutHuLl Kype
Vi

Peaxiis MPOXOAHTE 32 TAKHM PIBHAHHAM:

Na SO, + H,80, = 50, + Na,SO, + H,0.

Yepes ACAKHil 9aC CIOCTEPITacThCA 3MiHA KONBOPY BHCTHOK THCTKIR
pisaux pociut. s peakiiis Moxe OyTH [yAE LIBHIKOKO (y "yTnMBHX
i pocain) abo GLIbm NORINBHOW. BUpakaeThCd BOHA B NOsB1
XJI0POTHHHOT OOMISMIBKH 110 Kpaio BHCIHOK, BIAPOBYBaHH] KPAO BUL
(iNBTPYBANBHOrO HANCpy, [IOTIM Y NOABI HEKPOTHHHOT Gy POT TKAHHHH,
gKa MOCTYIIORO HOUHPIOETHCA Ha BCIO BHCIUKY.

Bpaxyifre 9ac Houarky XI0podis | HCKPO3IB, KUILKICTE YPAKEHHX JIHCKIB
(i3 10), BIACOTOK YpaKcHHS, MOPIBHAHTE 3 KOHTPOIIEM (B3aTHM 32 100
pircoTkis). KoHTpoIs noctasTe y BENMKIH KUILKOCT] [IOBTOpPHOCTEH (He
menie 30 AMCKIB y CKCHKATOp 13 YHCTHM nositpAM). BH3HATHTH
OMIKOUKeHHS XIOPOhLTY B IHCKAX JHCTKIB MOAKHA 1 (OTOKOIOPHMETPHHHO.

Mobyayiite KPHBI MOMIKOUKCHHA THCTKIB CIpYHCTHM ra3oM y
NOpIBHSHHI 3 KOHTPOZIEM; HA oCi abCIHe BUIKIAITE Hac eKCno3uii (roj),
4 Ha 0Ci OPMHAT — BUICOTOK MOUIKOUKCHOT TKAHHHH Y BHCIUKaX JIMCTKA.

KinbkicTh Tazy norpibHO] KOHUEHTpaMl BHIIC 1K, KUIBKICT
PEAKTHBIB, SKI MOTPIOHO BIATH JUIA BH3HAUCHHA, MOKHA POIPAXYBATH.
JLiisl 1{5OTO NONEPENHbEO BUMIPAITE 00'€M CKCHKATOPA, HAMBIIM B HEOTO
pozn MipHHM wEApoM. [loTiM pospaxyitre, CKUILKH rasy HEDDXLIHO
JUIS OTPHMAHHSA B EKCHKATOPI TIOTPIGHOT kontenTpaimii, Hanpukran 0.1 %o-f
(To6To mo 1 MJ rasy Ha KoxHMii 7iTp 06'cMy CKCHKaTopa). Hami,
BIXOAAHH 13 TOTO, 1O O/IHA TPAM-MOJISKY/Ia ra3y 3aHMae 3a HOPMATbHIX
ymos 00°em 22,4 1, pospaxyiite Macy norpibroro ob’emy razy. Tlotim,
BHXOAAMH 13 BUIICHABEACHOTO PIBHAHES | MOMCKYISPHOT BATH CIIOTYIH,
po3paxyiTe HABAKKY Cyab(iTy HATPLO, AKMH AaCTh NoTpiGHY KUTEKICTh
rasy. Cipsany KMCAOTY JUIH OTPHMAHHS rasy BI3LEMITB Y KUILKOCT] 2-3 Ml
BakaHo BAKOPHCTORY BaTH GUILII BHCOKI KOHICHTPAUIL rasis (v AeKinbKa
pazis s sin [JIK) | erpusam CKCTO3NLIT.

Jlocaigzenns BUTSKKH i3 TPYHTY
Busii 3pasicn (pyHTy (HANPHKIAZ, D/HAKOBI THITH IPYHTIB 1 BY.THUHEMH
HOCAIKAMH B PI3HMX YACTHHAX MICTA, AKI POIPIZHAIOTD 110 3ABAHTAKCHHIO
BY/IHLLL ABTOTPAHCTIOPTOM) PO3ITPITh ¥ CTYIILL | HPOCITE Hepes APIOHE CHTO.
Ipakre Ha kans 10 T rpyHTY B TPHOXKPATHI HOBTOPHOCTI, NEPCCHITTE B
konBouKy abo CKIAHKY, Aopaire 25 M JMCTHALOBAHO! BOAH. Hobpe
sGopraiire 10-15 xarmH Ha Kauami abo BpYsHY, 3/1HIIITH Ha HiY.
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[Morim piamny siadinsTpyiiTe Yepes mitky 31 cCKnaggacTHM GLIETPOM.
Piauny 3 konbGolo npocTepuiisyiite B KHILIAYIH BoAAHIH HaHl METOIOM
3aHypeHns 1 kun atiana 10-15 xsunun, iy konbu 3akpuiite Gonsromo.
Ox01011Th, TOTIM WIEK BHTHKKOW 3MO4ITh 2 QUIBTPH 10 MOBHOI
BOOroeMHoCTl. MUILTPH NpocTepuaisyiiTe pa3om i3 yamkamu [erpi.
Ha (insTpr po3knanite JMCKH JHCTKIB HA3EMHHX POCIHH HHKHBOK
cTopoH0I0 BHI3. [ToBTOpHICTS TPHOXKpaTHa (1o 10 aMcKiB).

Hawrku Ilerpi 3akpuiite KpHIIKaM# 1 TOCTABTE B TEPMOCTAT Y
TEMHOTY TIpH Temreparypi +25-26 °C. CiocTepexers NpoBoIsTe Yepes
| 100y BpaHui 1 BBCYEPI KOKHOTO JIHA.

KoHTponeM cry&aTh IHCKH, TOMIlICHI HA YHCTY TPOCTEPHII30BAHY
BOZY. Pesy/ibrari BHPa3iTh y BIACOTKAX BLI KOHTPOIMIO, B3gToro 3a 100,
400 abeommoTHO (3a nToniero nomkokeHoi Tkankak). [padik moGyayiite
TAK, HK 1 B JIOCTII] 3 Ta30M.

Nocainxenns Tokewunocti 3a6pyanenoi Boan
B3aty s Zocnijpkenns Boay ynapre Ha Boasuiii 6aui 8 10 pasis,
HCIO 10 MOBHOT BOJIOIOEMHOCT] 3MOUITE 2 (hIETPH, Ha K NOKIALITH JHCKH,
BHCIMCHI 13 meTKIB pocnun. Yamkn IMetpi 3 auckaMu nokmanite y
IepMOCTAT, IHKYGaILilo i OUIHKY NPOBEITH TaK, 5K | B HONEPEAHBOMY
nocol. Kiskicts xnopohiny y BHCIYKaX MOMHA TAKOXK BHIHAUHTH
(OTOMETPHYHO.

Jocaikennn necTHunais Ta iHIIHX TOKCHYHHX pevoBHH

Sl TOKCHYHY PEUOBHHY BI3bMITh AKHI-HEOYIb IECTHITIL | TOKAKITH,
O PIsHI HOTO KOHUCHTpANii MOXYTh MaTH SK iHriOyIOuMil, TaK i
cTumymototni edext. HaiiGinbim spyannii y usomy sizmomenni 2.4 J1,
SKHIL Y MAJIHX KOHLIEHTPAIISAX JIIE 5K AYKCHH, 2 Y BETUKHX — AK repOitiL.

BioMo, 1o BCl NeCTHIMM AI0Th Ha B10Ty B MUTLHOHHHX 44CTKAX
BUICOTKA, TOMY #K BUXLHmit posums 2,4 /] sizemits 10°-104% (0,001 %-
0.0001 %) y 2 Y%-it uykposi. Posunn npurotyiite B HEBETHKOMY 00 M1
(50 mn na rpyny), norim posseits 10 HOTPIGHUX KoHueHTpauiii. Mpu
POTBCICHHI ACAKNX NECTHLHIB MOXYTH OyTH nesni TpynHony. Y 38's3ky
3 MM TX Kpailie po3somTH CHOYATKY B HEBEIHKOMY 00'eMi LyKpOiH
(HanpHIicIaz, y Mamil yBaploBaibHiii YA, 3 POSTHPAHHAM CKIAHOI
HEIIHROIO, 4 TIOTIM posbasnTi noTpibHmum 06" eMOM po3auHHAKa B MipHIit
konb1). Jlesiki neeruunm craporo BHPOOHHLTEA (0cobIMBO JOBIO NTeiKaYl)
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JazankHa ERONOZS: NPARMUNHIGE Kype

NOTPedyIoTE JUIR CBOFO MEPBUHHONO PO3UHHCHHA JCKibKA Kpanenb
aGcomOTHOro abo 80 %-ro eTaHoy, a NOTIM, [T POSTHPAHHS B HEOMY,
BBOSTE OCHOBHHH PO3HHHHHK. BuxigHuil po3udH NeCTHIMTY (2.4 1)
POATHITTC BICHITUTIHOB! TUIALLICHKH 10 S w1 HacTyTni posuHHi IIPHTOTY e
POIBEACHHAM BHXUIHOIO POFIHHY. Hanpuionan, 1 s 107 %-ro posquny
7a 9 M1 pozunHEHKa — orpiMyemo 107 % posunmy. Koncrmit 3bosTaiite,
HACTYITHMHI POITIH NPHIOTYHTE 13 NONEPCAHLOTO, M OTPHMAETE PI3HI
xonteaTpai: 105%, 107 %, 10" %.

Po3HHAME 3MOITE 2 PUILTPH, TIOKIA/ITH Y YalIKH [lerpt, Ha uasTpH
PO3KIANITE JHCKH HCTKIB HAZEMHMX pOCHIHH, YallkH MOMICTITE ¥
Tepmoctat. COCTEPeKEHHS 1 NIAPaXyHOK papiasTis, noGyAOBY rpadiKis
POBEAITH 3T1HO 3 MOMEPEHIMH OIHCAMH.

JayBakuMO, IO PoGOTA 3 MOAKHBHHM CEPEIOBHMIICM. JKC MICTHTE
UYKPO3Y | €TeMEHTH MIHEPALHOTO KHRICHHR (i3 rpynTy 1 Bojt) Bes
CTEpPHABHHX YMOB, MOXE NIPHUIBOINTH JIO XHOHOCT! PE3YNBTATIB Mepes
GakTepiansie 3abpymnenns. Y 38 A3KY 3 1M TIOKHBHE CEPCIOBHIIC
Kpale TpPOCTEpHIIZYBATH B ABTOK/IABI.

& Pobora Ne 53

BioinaWKauia crapy T0BKIAIA 33 HATOTEHECTHIHHMEI
[OKAIHHKAMN 329ATKOBHX eTiONLOBAHMX JTHCTKIR Tonoii
(Populus 1)

[epebysaloun B yMOBAX GaraTopigHOi EKCHO3MILIT HA PIIHAX
TEPHTOPIAX, JICPEBHI BIIH MAKOTh 1UTHIE PAJL TIEpEBAr IEPe;l TPas’ -
HHCTHMM TECT-006 EKTAMH IPH 1H/MKAILT JIOBFOTEPMIHOBHX TEHJICHILIN, 4
Takox npyu ouinwi 6ydeproi 3 aTHOCT] OIONOTIMHKX CHCTEM 110
BIAHOMIEHHIO 70 KOMIUIEKCY CTPECOPIB CEPEeIOBHINA. Ocobianso
nepcAekTHBHI JUTs GIoTHAMKAL AesKI IHTPOYKOBAH] IPEACTABHUKH POy
Populus L. Cepel HUX TONOIA Gepmuceka (Populus berolinensis
(C Koch) ta Tonoas KHTaickka (Populus simonii Carr.). JaznaueHi
BHIH MAIOTH BUCOKY TA30MOIMHANGHY il aKyMYIATHBHY FAATHICTD
cTocoBHO AesKix nomoranTis. [Tpi saificrenni Gioinankani JOBKLINA
34 10MOMOTOI0 AEPEBHIX NOPii 0coDIHBY YBary HeoDX1AHO SBEPHYTH Ha
UHTONCHETHYH] TOKA3HHEN BErCTATHBHAX DPyHLOK.
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Marepiaam it 061 AMANAA: BereTaTHBHI OPYHEKH TECT-POCITHH, CyMim
Kapuya (xmopodopm, ourosa kmcmora, 96° cnupt), 4 %-i
auerodepymremarokcenin, cymim loepa, mixpockonom MBH-11.

Xin poborn

JLis nocimpKkeHHs IHTOTCHE THYHOT AKTHBHOCTI KOMILIEKCy (akTopis
JI0BKLIIIS BHKOPHCTAINTE KITITHHH MEPHCTCMH 3a4aTKOBHX ETIOLOBAHHX
JIHCTKIB BEreTaTHBHAX GpPYHBOK TECT-POCITHH. Buytpimuso6pysbkoswit
HCTKOBHH 3auatok 3adikeyiire B cymimi Kaprya (96° compr, xnopodops,
IOIAHA OLITOBA KHCJIOTA Y CHIBBLIHOMICHHI 6:3:1).

PapOysannas npoeeaite 4%-ii anerodepyMreMarokceninom 2
HACTYINHM NPOCBITACHHAM 1 KOHCCPBYBaHHAM y cymimi [oepa.
3aapboBani IMCTOYKN MOMICTITH Ha NIPEAMETHE CKI0. Bimminits BIj
JIHCTONKA HOPO OCHOBY, Jle HAMYACTIIE 3YCTPINAIOTECS MITO3M, 4 IHIITY
HacTuny BukHHBTe. OCHOBY JIHCTOYKA PO3NABITH Mij [MOKPHBHHM
CKELIEM | [IPOAMBITRCA MpEnapar mis Mikpockoriom. [Tigpaxynox
abepaniii XxpomocoMm npoBemiTh aHatenoa’iHUM METOINOM 3a
meTomnko 3.[1. Tlaymesoi (nus, pobory Ne 58, c. 240). [Mapanensno
/UTA BCTAHOBJICHHA LHTOTOKCHYHOCT! (haKTOPIB HOBKIMISA JOCHiMITE
MITOTHYHY aKTHBHICTH MEPHCTEMM 3349aTKOBHX JIHCTKIB i npoaxanizyiire
CHIBBITHOWEHHA KUILKOCTI KINTHH Y (asax MiTo3y.

"2' Podora Ne 54

bioTecryBanus roxewunocti POIYHHEHHX PEHOBHH
334 JIONOMOTOK0 Bi/IPIIKIB KOeONTHAIB nmennui*

Tepminn ra Bu3navenns
Koneonmuns - nepumi (be3bapenuii, senenmii abo uepBoHyBaTHii)
AINCTOK NPH NIPOpOCTanNl Hacinms 31aKy (puc. 43). Koneommuis me Mae
IMCTKOBOT MIACTHHKM | BISIE COBOIO 3AMKHYTY TPYOKY, B iKY BKIIaJI€HI
JHCTKOBI 324aTKM | KOHYC HapocTaHus pocawnn. [licns TOTO, fK
KoJaeonTias nmpobusae rpynT, Bill pospuBaeThes i uepes oTBIp, 1O
YTBOPHECA, BHXOIUTE NEPIUINI IMCTOK, 4 KOJEOITHIS THHE.
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Jazansna exonoziv: npaKmuiHUN Kypc

BioTecT i3 BIIPIIKAMH KONCOMTHIIIB MIICHAI

rakoxk jobpe pospobnennii i Gasyernesa Ha

POTATYBAHHI NEBHOT 30HH KOJICONTHIA 11111 JILEHO TIED

I} IHILIOT PEHOBHHH B OPIBHAHHI 3 KOHTPOIEM, SKHH

Beperses 3a 100%. Pozpobiaeno tect aas

BH3HAMCHHA ayKCHHIB Ta IHTIOITOPIB, cepen

OCTAHHIX | (HEHOMBHI PCHOBHHMN, IKI B AHBIH POCITHHI

Hal4acTime NPATHIYYOTH PICT, @ ¥ BCIHKHX

KIMBKOCTAX (HAmpHENAA, Y CTIMHHX BO/AX

Puc. 43. Korenmuas USAON03HO-NANEPOBHX KOMOIHATIB) € TOKCHIHHMH

nuen i PEYOBHHAMH, AK1 3a0py/JAHIOIOTE MHTHI BOJIM.

HopmansHuil picT KONeonTHINB POBOIHTECS HA

2%-My POFMHHI IYKPO3# B TMCTHILOBAHIH BOJLL, B AKOMY 1 POITHHAIOTE TY

4l {HUTY TOKCHHYHY PCYOBHHY. 3aCTOCYBAHHA JAHOTO METOLY Ja€

MOSKMBICTS TIOKA3ATH, 110 /1l DaraThOX TOKCHKAHTIE JIBOSKA: B IyHE MATTHX

KOHIEHTPAIISX BOHH CTHMYIIOIOTE PICT, a Y OIbnmmx — HI0yI0Ts. Taxk,

HIHPOKOBLIOMEH TepOina 2.4]1 y KOHLCHTPALLT HIDKIe 10*-10"% nposianse
cruMymoroanii eexT, a mKe B kornentpaiax 10°=107% — iribdyromit.

Marepiaan i o6aagHanus: TCPMOCTAT: KIOBETH; MIHLET; BATa;
ATETPYBAEHMI MANIP; TUNBKA; J1€30; NPEAMETHI CKE/BILA, HEHITHIIHOB!
[UISIIEYKH 3 KpUIIKaMu; qaiukn [lerpi; ninerka na 1-5 s cinorpad;
MLTIMETPOBHI TTAIP; IOCIIUKYBAH] PEHOBHHH: BOAA, BUXUIHHI PO3HHH
repbity, 12 %-if PO3HHH HYKPO3H, HACIHHS TIICHHULL.

[ps HAABLIYATEHIE POGOTI MOXKHA BUKOPHCTOBYBATH JUTS HAPI3KH
BIAPIIKIB KONCONTHAIB CHICUIANLHHI CTAHOHOK, B AKOMY BHTOUCH
BOpO3CHKH LIS BKIAAAHHA TPOPOCTKIB. BKAA/ICH] NPOPOCTKH 3aTHCHITE
3 060X 6oxiB rymkamu. Y nonepedni 60poscHKH, 3pobicH] Yepes 5 MM,
BCTABTE J1E30 1 HAPIATE AyAke WBHKO 10-12 mITyK BUIPI3KIS KOJICONTHIIB.
IMpy Hapisii MOKHA BHKOPHCTOBYBATH CHEIIANLHMI PI3atoK. Y pail
BIZICYTHOCTI Pi3adka BHKOPUCTOBYIITE MUTIMETPOBHI MArip, NOKPHTHA
CKENBLEM, 1 1e30.

Xia poborn
[Migroryiite npopocTiy muesnul. s nboro HaciHuA 3aMOYITE Ha
18-20 roj1. ¥ BOAIL, H& HACTYITHIA JEHE PO3KNAAITE MHUETOM Y KIOBCTH
| 3apOIKAMM AOFOPH 1 B OZHOMY HANPAMKY Ha wap MOKpoi BaT# (2-3 ¢M),
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Ha AKY MOMICTITH ABa mapH GUIkTpyBaibHOro nanepy. Bary ssonoxre
10 I0BHOT BOJIOFOEMHOCTI (11 MOMKHA PErYIIOBATH, 3THBAYH HA/UTHITIOK
BOJIH "uepe3 kpai k1oBeT). KioBeTy 3akpHiiTe MNBKOIO, MUIIFHYBIIH 11 Kpal
11 IHO, MOCTABTE B TEPMOCTAT Npu Temneparypi 25-27 °C saponkamu
Ha NIBH1Y (11¢ 3abC3NCYHTE PIBHINIE TPOPOCTAHHA ).

[Mpopoctks cepesrboro poamipy 1,5-2,5 om (ne Bineme), Benmkl
NPOPOCTKH BTPAHAI0TE Yy TAMBICTS. [l BCTAHORIEHHS HeODXITHONO Yacy
3aMOYYBaHHA 1 IPOPOLIYBaHHS IPOBEAITE NPOOHI poBOTH, OCKIIEKA Ha
11 MPO1IECH BIUTHBaE Barato (pakTopiB: COPT MIIEHMII, CXOWKICTH, PO3MIP
HACIHHA, 1MOpa poky. B npoueci npopoctaHns HaciHHS iCHYE NEBHA
NCPIOAMYHICTD, 3YMOBICHA FEHETHYHO, | 30BHIMHI (AKTOPH TYT
BUIIIPAIOTE HE3HA4YHY podb. HaciHHg pochauH, 10 He BHMarae
crpatuikaini, JoGpe | LIBHJKO NPOPOCTAE Y BECHAHHIL HEPIOJ, ripiic —
B OCIHHIA 1 JIy’Ke HOraHo — B neplofl rasboKoro cnokow (3 nojoBHHH
THCTONA/IA 10 NOJOBHHH CIYHA).

13 BUXIIHOTO pO34HHY repOilIiR ab0 IHIINX J0CIUDIKYBAHHX PEIOBHH
NPHIOTYHTE Ceplio po3umuHie Ha 2 %-1i YKPO31 METOA0OM [IOC/II0BHOIO
posseacuns. Octanniit 13 posuunis nosunen Oyra Huxde [JIK (ans
repbinmas <10%%). 3pobits BuTsbkKy 13 pyHTY: 10 T posteproro rpynTy
3anMATe 25 M AMCTHIILOBAHOI BOAM, CHILHO 300BTaiite 10-15 x8.,
nokaamTh, wod sycTosnocs i npodinerpyiire. s Glorecrysanns
MOMKHA B3ATH BOIY 3 PIMKH 200 BOAOCXOBHILA.

[popocTRM NIEHHIL 3PLKTE NPH OCHOBI J1¢3oM 260 MiHIEeTOM i3
JATOMCHUMH KIHYMKaMH, cKknanite y vamky [lerpi. Bukopucrosyioun
MUIIMETPOBHI AP 1 NPEAMETHE CKII0, POBILIITH KOICONTHII Ha (pakiii:
o 1,5-2 mm 1a 2-2.5 mm. [pargoiite 3 nepesakaiouoio ppakiiero. [Totim
B171 KOTICONITHIIA JIC30M BLAPIKTE KiIHUMK (.5 MM, BHPIKTE HacTynHi 5 MM
— 30HY POITAIYBaHHA — i noMictite Ha 10-15 x8. y wamky [Terpi 3
JIHCTHIBOBAHOK) BOJAOIO JUIA BHAANCHHS ayKCHHIB | INLIOT peakilii Ha
aociKysany pedosnty. [loMieTiTs BHpi3ani 30HH Koneortuiis (o 10
IWIT.) ¥ HERIHAIHOBL GaHO4KM 3 HOCILDKYBAHHM PO3UHHOM, 3aKPHIlTE
FyMoBuMu kopkami. [ToBTOpHICTE JocniaiB — TpukparHa. [enimumnoni
IIIETKH 06epeiHO NOBEPHITE Ha BiK, BLAPISKH KOMCONTHIIE po3npasTe
TaK, WOO BOHH HE NUIABATM B PO3YMHL. Y TAKOMY CTaHI IOMICTITH iX y
TepmocTar npy remnepatypi 25-26 "C na 2-3 aui1 (MOMKHA HA THIKICHS).

[lo 3akineni Bka3anoro TepMiny IHIMITE peaynbTarm BUMIPIOBAHHS
JOBAHIM BIPI3KIB KoneonTwis, Pict ix na uncTii 2 %o-it HyKposi BissMits
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3a KOHTpONS (100%), peakuiio Ha AOCTHUDKYBAH] PO3YHHH miapaxyiirte
BITHOCHO KOHTPO/IO.

[oGysyiiTe ricrorpamy iHrOyBanus (a IHOI CTHMYTOBAHHA) POCTY
OKPEMHMH TOKCHYHHMH petoBHuamu abo ix CyMIIIaMH (BHTAKKA 3
TPYHTY, BOJA) ¥ PISHHX PO3BEICHHAX.

Jocaioncennn imitt Kopenie

"3 Podora Ne 55

BioTecTyBaHns 3arajbHol TOKCHYHOCTI IPyHTY abo KpHHHYHOL
BoaM 3a pocrom kopenis unbymi (Allium cepa L.)*

[IuGyiHHa — BUZOIMIHEHHIT NIBEMHMI YXKC BROPOYCHHUIL 11art
(7eHLe), 10 AKOTO KPITUIATECA 30/1HAKCH] JIMCTKH. OcTanHi MalOTh BHITIA
NIYCOMOK, B SKHX HAKOMMUYIOTHCA OpraHigHl PCHOBHHH Ta BOJA. Ha
BepXiBIl ICHI € GPYHBKa, KA MOKE PO3BHBATHCA B HABBEMHU narid
260 nosy 1HOymHAY. Biud BiA ACHIL BIIXOLATE KOPIHIL, AKI | € TECT-
06 EKTOM Y JaHUX I0CITIKEHEAX.

[leii TecT OLIHIOE TINBKH BOIOPO3YHHHI KOMIIOHEHTH 3paska. Bin €
NCTIHM | SYTIHEHM CHOCOBOM BHMIPY 3aralbHoi TOKCHIHOCT], BHKIHKAHO
KIMIYHHMH YHHHUKAMHE TPYHTY a00 kpHHE4HOI BOM. [loKasHHKOM
TOKCHHHOCT] BHCTYTIAE HPHIHIYCHHS POCTY KOPEHiB LHOyIil. BCTaHORICHO,
110 PiCT KOPIHLIB NPHIHIYYETBCH NPH OUIBLI HU3LKHX KOHLCHTPALLIAX
TOKCHEAHTY, HIK IPOPOCTAHHS HACIHHS,

Xia podorn

[TigroTyiTe BoAHI BUTAAKA TPYHTY ab0 npobu Kono143H0T BOAH 3
PITHHMX MICLb JaHoi ypBoekocHeTeMH. s Olcp/KaHts BO/IHHX BHTAKOK
rpyHTy npobH 3amuitre BoAOI0 Ha onHy 100y, [ToTiM Boy BUIpLIETPYiiTE
| BHKOPHCTOBYHTE JL1s A0CiUKeRE, Kpimnny Boxy ne guabtpyitre. Sk

KOHTPOJTH 3aCTOCYHTE BIACTOAHY NPOTATOM 400 BOJAONPOBIIHY BOAY.
Biabepits no 12 unGymms ssuaaiinoi iubyni Allium cepa L. posmipom
1.5 cM y JiaMeTpi ans kokHoro sapianta gocmiay. Jlns sanobirauns
| EHCHXAHHIO KOPEHIR HEOTHIICH] LGY/IMEN O/IHA 32 OIHOK0 30epITh Y Banky
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3 4HCcTOoW BOROK. Takum yuHoM Bu migrorye nubynmas go
CKCIICPHMCHTY.

Biaanits rocTpuM HOKEM JKOBTO-KOPHYHEB] 30BHIIIHI TYCKH.

JL1s KOHOTO JIOCIIUKYBAHOTO BapianTa nigrotyiite no 12 npobipok
¥ LITATHBL

BuiimiTe yci unOynmam 3 6ankm, noMIcTITh IX Ha CYXHiT Damip i anerka
MACyimTE. POMICTITE Mo ojtHii tHGy/1HHI Ha BEPXIBKY KOXHOI Mpobipku
TaKHM YHHOM, 1100 ICHIIE TOPKAIOCH PLAHHK B Mpobipii,

Hepes 24 rojmH 3aMIHITE CTapl BOAHI BHTSAXKKH IPYHTY Ha HOBI 3 THX
#e nyHkTis 3abopy. [ToTopiTs 1o npoteypy we Yepes 24 roxnan. Ha
LCH pa3 BUIKHHBTC 3 KOKHOIO BapianTta mo 2 uuDyIHHK 3 HaiMEHIL
posBHHYTHMH Koperamu. O1ke, B KOKHOMY BapianTi y Bac sanummrscs
Tenep o 10 uubymis.

ll{e 4epes 24 roammn (tobro uepes 3 nobu Bim mouarky
CKCITCPHMCHTY) BHMIPAITE 3a 10MOMOTOK JHHIHKH J0BXHHY Beix 10
NY4KIB KOPEHIB Y KOAKHOMY BapianTi. Biakunsre ocobimmso kopoTki abo
JIOBI1 KOPIHLI 1 po3paxyiiTe cepe/iniii MOKATHUK TOBKHHM Kopeis 10
IHOY/THH 1718 KOXHOTO BapiaHTa.

3 MCTOI0 BUBYEHHS MOXKJIMBOCTI 3BOPOTHONO BIIMBY, NIPOJOBKTE
AOCHULKCHHA Hie Ha Aofarkosl 24 roaunu. TIpH UBOMY B KOKHOMY
BAPIAHTI 3AMIHITE BOAY B 5 npobipKax Ha BIACTOAHY BONONPOBIAHY BOJLY,
a B IHIMX S npobIpKax 3HOBY 3pobiTh 3aMiHy Ha CBDKY BOJY BUITIOBLIHOLO
Bapianty. Hepes 24 roauHi OAMBITECS Y1 NONIMITHBCA PiCT KOpEHIB ¥ 5
nepumx npodipKax NOPIBHAHO 3 S OCTaHHIMH. SIKIIO TAK, TO e CRITYHTS
HPO BIIHOB/CHHSA KOPEHIB | PO G116I-MEHIL 3BOPOTHHIT BIUTHE TOKCHHHIX
PEHOBHH BOJIHOT BHTSKKH TPYHTY UH KPHHHYHOT BOJIH.

Hakpeemts kpuBy pocty KopeHiB /uis KOKHOTO BapianTa. Cepennio
JOBXKHHY KOPCHIB BIIKIAMITE 110 OC] OPAMHAT, a BILOBK Oci abeime
sasHatTe 1004 ekcnepuMenTy. MoxHa Takoxk 306pasuTH pesynsTaTH y
BHIJIA/AI CTOBIYACTHX TICTOIPAaM Y BIICOTKAxX Bij KOHTPOJTIO.

Buimitere BHTSKEH, AKi 3yMOBHIH Halbinbme MPUTHIMEHHSA POCTY
KOpEH#A.

Pesynsratn excnepumenty Gaxkano cthororpadysarn. List usoro
BISLMITE 110 O/ HaiGinbw penpeseHTarnsriii IHOYIHHIL 3 KOWKHOTO
sapianTa. Pospuacre ix nasnin, Tokiazits nonosmmxu LHOYIHHOK 3pisanim
bokom na Goronanip i cororpadyiire. [TizmmMIITL HOMEPH BapianTis
Fa BUINOBIART Micus 3aGopy.
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'E' Pobora Ne 56

BioinanKkauist rPYHTIE 32 J0MOMOICK KOpPeHeBoi anikaibuol
mepucremu npopoctkis Allium cepa L.

CTiiikHit IHTEpPEeC 10 BUBMEHHS MEXAHI3MIB TOKCHYHOI Ta MYTareHnol
AT CIOMYK METANIB HA POC/IHEMN 3 BHKOPHCTAHHAM KOPCHEBOT allIKAIbHO!
MepHCTEMH, AK MOACABHOT CHCTEMH, NMOACHIOETLCA THM, IO Came
KIHMHKH KOPEHIB nepimmi 6e3MmocepeiHb0 KOHTAKTYIOTH 13 PISHHMH
XIMIYHHMH PCUOBHHAMH B IPYHTI Ta ¥ BOJL

KinacHuHHM METOA0M JUisi AOCHIAKEHHA TOKCHYHOTO BILIHRBY
3a0py/IHIOBAYIB AOBKUUIA HA AHB1 00’ €KTH € TECT HA KOPCHCBHX K/INTHHAX
un6yni-Haryna (tak 3sannii Allilum-TecT), Sk A03BONIE YUHCHIOBATH
BLIHOCHO MIBHJKHI CKPIHIHT XIMIYHHX CHOAYK 13 3a3HAMCHHAM 1X
[IOTCHITHONO BI0AOMHMHOI0 PH3HKY. Ba#/HBOIO IEPEBATOIO HBOID MCTOLY
[[MTOreHETHYHOTO MOHITOPHHATY € 100pa Kopesis Horo PE3YIIETATIB 13
pe3yIBTATAMH, OCPHAHIMY Ha THIIHX TecT-chctemax. Allium-tect nae
MOACTHBICTE BHBYATH JIBA ACTCKTH TOKCHYHOCTL: a) 3aranbHy TOKCHIHICTE
(aB0 (ITOTOKCHHHICTS) Ha OCHOBI NIPHTHIMCHHA POCTY KOPIHUIB 1HOY1i
(Allium cepa L.); 6) IHTOTORCHIHICTH, IOKYMEHTOBAHY MIKPOCKOITIHIM
AOCTIDKEHHAM XPOMOCOMHUX a0epainlii Ta SACPHHX AHOMAITH Y KIITHHAX
KOpEHEBMX MepHeTeM (pHc. 44).

Marepiann ii odnaamanus: vamin Ilerpi, GinsTpysanbuuit nanip,
HaciHig U0yl GaTyra, IMCTHALOBAHA BOAA JUIA TOIHBY IPOPOCTKIE,
OLTORHI ATKOTONL, CTAHO, ALCTOOPCCIH, 45 %-Ha OLTOBA KHCIOTA,
MOI0YHAE KHCNOoTA.

Xin poborn

Slk MOHENEHY CHCTEMY BHKOPHCTAITC KOPCHEBY MCPHCTEMY TpH-
YOTHPH-IEHHUX TipopocTkis Allium cepa L. JIns 1s0ro HaciHus uHbyn
npopoctits y gaukax Merpi (no 10 naciumn na YamKy) Ha 3BOAOKEHOMY
aucTHasToM GLAETpyBankHoMy nanepi B repmoctari npn 25 °C. Buppire
KIHYMEKH KOPIHUIS Ha crazil HaiiGuibmol MitoTuanol akTusHocTI (8-10-1a
ros paniy). Mepen 3anypeHisM Y TECTORI PO3YHHN BUMIPAITE NOYATKOBY
AOBKHHY KOPeHis, NICAi CKCNo3nIil 3 po3usHaMu coJicH MeTanms
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Puc. 44. Buou yumozenemuunux anomaii: a— Hopywa; 6 — nesaghapbosani
OLANKU XpomMocom («cezenm VEAHHAY); 6 — XpoMOcoMuui micm y
menodasi; : — fhpazmenmanis xpomocos; r — sidcmasanns Xpomocom; d —
mpunomocuui mimai; e — K-wimos: ¢ — sorimunn 3 MIKpo A0pariu; e~
buzamondepua krimuna; 3 - d6ondepni knimunu. Macumab 10 yxy
(za Joscamon AL, 2001)
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nporarom 24 roi. NpoBEMITE NOBTOPHUI MOPDHOMETPHIHHI aHam3
MaTepiany: BHMIPSIITE KIHIEBY JOBKHHY KOPCHIB, BUIMITRIC BHIHMI
mopdonoriuni AMIHH (NOTEMHIHHA MCPHCTECMATHHHHUX JAUAHOK ).
BiTHOCHHI MPHPICT KOPEHIB IPOPOCTKIB LHOYNI NOPIBHAHO 3 KOHTPOILITHM
npupocTom, BasTum 3a 100%., suznadTe 3a PopMyA0I0:

Biamocuni npupict = l[Ili"fm(ll-lLJ-INJ(UM—IM}-II].

e |, — cepeis noYaTKoBa JI0BKHHA KOPCHIB ¥ NEBHOMY BapIanT,
L L‘Ept..—lllﬂ KiHIleRa AOBAKHHA KOPEHIB Y NCBHOMY BapiaHTi;

l,, — CepeHs NOYATKOBA JI0BKHHA KOPEHIB Y KOHTPOII;

1, — cepe/is KIHUCRa I0BAKHHA KOHTPOILHHX KOPCHIE.

Jlns BH3HAaYCHHA PIBHS MITOTHYHOI AKTHBHOCTI KIITHH KOPCHCHOL
MEPHCTCMH TIPOPOCTKIB HOYII 3pasy 7 [11C14 3aBepuICHHA CKCIO3MLLI
matepian 3adikcyHTe B OUTOBOMY A/IKOTO/! (1:3) mpotsirom 1¥ roj. npu
10 °C i nepeneeirs y 70° eranon. /Uis IHTONCHETHYHOTO aHanizy Marepian
sapapByiiTe aueToopceiHoM NpoTAroM 48 roi. npu KIMHATHI1H
remueparypi (18 °C), nposeaiTs Malepaiio s ki 45 Yo-it olTroBii
Kic1oTl nporsrom | xs. Ta OPHIOTYHTE THMYACOB] JABJICHL NpeTapaTy
KOPCHCBMX KIHYMKIB 1IMOYIl B MONOUHIM kuciaorl. Ocobnusoct)
UHTOTOKCHYHOL il COJeH METaNB OUIHITE 33 3MIHOIO MITOTHYHOIO
iHzeKey, iHaekcy abepaiit, BUICOTKIR MIKHOTHYHHX AJICP Ha Npenaparax,
a TAKOM YACTOTH 3YCTPIBAHOCTI 3MMIAHHA XPOMOCOM Y MITOTHHHHX
piiTHEax, BuuleiazHaseHi MMTONOTIMHI apaMcTpH BH3HAUTE 33
AOTIOMOTOK) TAKHX (hopmyI:

E KITHH Ha BCIX CTAISX MITO3Y

MiTOTHYHMIA IHASKC = _ 100%
z obcTemeHHX KITHH
Inzeke
z KJITHH 3 aﬁ:.pamsum
XPOMOCOMHHX = - —— 1%
Escmmu Ha umuu\ MITO3Y :
abepanii
; 2 KJTHH 3 MKHOTHYHHME SpaMH

BiacoTOK NIKHO3Y = . - 100%

i 2 OBCTCKREHUX KIITHH 3
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Bincorox
KIIITHH 3 XPOMOCOMAaMM, 10 3NHILUTHCH
IMHAGHHA = ———— — -100%
Z 0DCTEMEHHX KITITHH .

XPOMOCOM

JIna  BCIX MOCHIIKEHHX NMapaMeTpiB NonepeaHbo po3paxyHTe
pernpesenTaTHeil 00’ eMi BHOIPOK, I0BIPH1 IHTEPBAIH — 3 BHKOPHCTAHHAM
kputepito Creofenta, JlocToBIpHICTS BIAMIHHOCTEH MDK NlapaMeTpamMu
BCTAHOBITH Y BUIMOBLIHOCTI A0 MeToukH Jlakina,

B Posora N 57

BioTectyBannst 3arajibHol TOKCHYHOCTI TPYHTY a0 KpHHHYHOT
BOIN 3a poctom kpec-canary (Lepidium sativum L) *

3a 10NOMOroI0 NEOTO TECTY, AK | MOMEPEAHROTO, MOYKHA OIIHHTH
3AranbHy TOKCHIHICT IPyHTY ab0 KpuainuaHOT Boau. B nanomy Bunanxy
AK TECT BHKOPHCTOBYIOTH HACIHHA Kpec-canary Lepidium sativum L.

Xin poborn

[iaroryiite | mianuunTe HeoBXiAHY KiNBKICTH YalloK [TeTpi 3
QuUILTPYBaNLHUM ManepoM (MoKIaJcHUM B 2 mapi).

Binbepite naciuna oHakoBoro posmipy, GopM# i KOaBOPY M
recryBanns, sukopueroByite 20-25 naciHuH At oHiel wamku [lerpi.

B kowny uamiky simitre 5-7 Mi1 A0CHUKYBAHOT KPHHHUIHOT BOTH 260
BOJHOT BHTsARKH TpYATY. O6 €M rosyseH OyTH TakuM, 1o nanip Ginsrpy
3BOJIOKHBCA, anle BC3 HAUTHIIKY BONOFH. SIK KOHTPOIIb BUKOPHCTOBYIITE
BIACTOAHY NPOTArOM 06K BOAONPOBIAHY BOY.

Posmictite wacinns & koxuy sawky [lerpi panamu, 4-5 psnis y
JANCKHOCT] BUL KUILKOCTI HACIHHMH, 10 BHKOPHCTOBRYIOThCA. [ToTimM
sakpuitte yawkn [lerpi. lMocrasre uwamkn Ierpl B remuuit, BomorHii
TCPMOCTAT, YCTAHOBITHL TeMnepatypy Ha pisai 2242 °C wa 120 roxn. (5
JHIB ),

IMTicas iy Gaini 3amunims KULKicTs KOHTPOMBHHX | JOCTIHMX HACTHMH,
Akl npopocin. L indopmartis moske aari npubamM3ny ouiHKY TOKCHYHOCT]
spaika, Bumipaiire noeskn HY KOPIHIIB BiJI MOTORIEHES (FTOKOTHI) 10 1%
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gipms (B M), Jlng koxHOTO paplaHTa BHPAXyHTe CEPE/IHE FHATCHHA
OBYKHHH KOPIHIIB | CTAHIAPTHY NOXHOKY 33 POrpamMoto STATIST.

Binknagite 1o oci Y JaHi J0BKHHH xopimtis. Ha oci X nignuuiits
BapIAHTH, SKI BUITOBLIAIOTE PI3HHM Miciuim 3abopy 3paskis (rpynTy abo
KPHHHHHOI BOJH).

'& PoGora Ne 58

Bioinanwkanis TPYHTIE 33 UHTOTEHETHYHHMH NOKAIHHRAMEA
KOpeHeBHX MepHCTeM npopoctkis Pisum sativum L.
(3a 3.IL aymesow, 1988)

Mana KiisKicTs xpoMocom (2n = 14), 4iTKo 03Ha%€HA MEPHCTCMATHHHA
30HA KOpEHs, IMATHICTH JI0 AKTHBHOID NPOPOCTAHHA B nabopaTopHHX
yMoBax y Oyab-siKy mopy poKy poOisTh ropox nociBHuil (Pisum sativim
L) 3pyqrnM 00’ €KTOM 715 LIHTONCHCTHHHIX JIOCTIIAKCHb.

Marepiaiu il odiagHannn: HallkH [lerpi; iasTpyBATLHMI HAMIP;
HACiHHA TOPOXY; AHCTHILOBAHA BOAA; cnabkuil po3uHH NEPMAHTaHATY
kanio (KMnO,); cepeAHbO3IMILIAHI NPODH IPYHTY] MAPJICE] CEPBETKH]
TREPAMI IAHUEBHIT NANID; CHHPT-OLUTOBHI drixcarop (3:1); GrokcHKH 3
npuTepron kpuikoio; 70° cnupr; 1x HCI; peaxtus HIngda; cipauct
B0/, OcHOBHMA (yxcuu; MeTabicynbdar HaTpio (Na,5,0,); nurasa 13
306HOT PLTHHN BUHOTPALHHX PABIHKIE, KOHI4HA K0710a, 3aropHyTa JOpHEM
nanepom; mikpockon MBH-11.

Xin poboru

Hacinig eiamuiite 5-6 o6’cMaMH BOJONPOBIIHOI BOAH B
MEXaHISHMX PEUITOK | MOAAMaHHX HACIHHH. [ToTiM npoMHHTE
AHCTHILOBAHOI0 BOA0I0. 3aNHiTe HACIHHA cnabruM po3uHHOM
nepmanranary kamio (KMnO,) na 5-7 xsuiani. FuoBY NpOMMHHTE
AHCTHABLOBAHOIO BOJOIO. aiuiiTe ropox 2-3 06’ eMaMu THCTHILOBAHO!
BOMM | HOMICTITE Ha 20-24 Toa. y Temue micue. Hepes 3a3HANCHHIl TEPMIH
gacy BOAY 3MMITE it TPOMMIATE HACIHH 2-3 06'eMaMy JHCTHILOBAHO!
poaH. BiseMiTh cepeaunoiMimani npobu rpynty 3 4-X micub oaHo1
PENEPHOT TOYKH 1 HACHITE B 4 HalikH Merpi. Y KomHY 3 HHX MOKNALITH
10 10 HACIHHH FOPOXY NOCIBHOTO.
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Haciuns npopocrite y tepmocran npu 25 °C nporsrom 3-x 1ib.
()bepesKHO NPH 10NOMO31 MIHLETA BHIIMITH APOPOCTKH 3 IPYHTY 1 RUIDIAKTE
KIHUHKH KOPIHLIB. 3po0iTh 11e Ha cTail HalGLIBIION MITOTHYHOT AKTHBHOCT]
(8-10 ron pasky). Marepian 3 koxuoi watikn [lerpi nomictits Ha OKpeMy
MApIIEBy CEPBCTKY, B AKY BKJIAITEL 3HAY0K NesHOl hopMm, BUpI3aHuii i3
TBEPIIOTO IiaHucsoro nancpy (V, ¢, v, B 0 —) Kopinui npopocrxis,
OICPIKAH] HA IPYHTAX 13 PI3HUX MICLL OJIHIET PENEPHOI TOYKH, MO3HAYTE
PI3HOIO KUIBKICTIO 3HAYKIB OJ1HIET (hopmu. Mapiieri cepBeTKH 3 BKAAICHHMS
B HHX KOPIHIIMM Ta 3HAYKAMH NEPER’ SHKITE HHTKOKO. Mapnesi Byanugn
NOMICTITh Y BIOKCHKH 31 cMpT-oLTOBHM (ikcatopoM (3:1) Ha 1.5 rox.
TaK, 100 HHTKA 3BUCaa Ha3oBHI. MikcyBarH HEOOXITHO B TEMHOT] npH
ILILILHO 3aKPHTIH KpHIII, 06" em dikcaropa nosune 6ymi npuGmmnsno s
30-100 pasis ditbme 3a 06’em Glonoriunoro marepiany. [Micis thikcanii
KOPIHII POMOKHITE (DINBTPYBATRHAM NanepoM. Yei nogansiii onepatii
NpOBOALTE Y GIOKCHKAX i3 NPHTEPTOI0 KpHitieukoro! Mpomuiire Marepian
B 70 crmpi (70 mn 96" erHnoBoro cnupty + 26 M IMCTHILOBAHOT BOH ),
4TIOTIM NOMICTITE Y uMcTHit 70° cnupT [uist TpHBAIoOro 30epiranns. Kopini
13 70 ciupty nepenecite y JHCTHILOBAHY BOIY JUIS NPOMHUBAHAA Ha 5-1 ()
XB., IPOMOKHITE (PLTLTPYBANLHHM Hanepom. TToTiM momicrits Marepiai B
11 HCl kimnatnol remnepatypu sa 4 xs. Onpasy nicns uporo —s 1a HCI
13 Temnepatypoio 60 'C 1a 1eKiiska XBHIHH s FApsAY0ro rigpomsy (s
ropoxy —Ha 10 xs.). Ciakyitre 3a nOCTIHHAM MTTPHMAHAAM TeMIIEparypu
60 °C na sonsuiit Gan! (mopy i3 BOASHOK GAHEIO MOCTIHHO TpHMaiiTe
kun"saok). [licns rapsyoro rizpomisy memmko NepeHeciThL MaTepian y lu
HC1 kimuarnoi TeMneparypu Ha 3-4 xB. 3rooM nepeHeciTh Kopinig B
AUCTWIBOBAHY BOY /1A NpOMHBaHHA Ha 4 xB. TloMicTiTh Marepian y
peaxtis Hludda na 1,5 roa. ans papbysanns. Ticns wporo IIPOMHITTE
'Paski B ciprauctix sopax I, 11, 111 no 4 xs. y koxiil Boji, 3pasku we
sutupaiite. [lpomuiite marepian y nporousiii sogi 10-15 xs. (3pazku
MOMICTITE B CKIAHKY 1/l CTPYMIHB BOJH), 4 MOTIM Y AMCTHABOBAHI — | -2
x&. [Ipomoknits 3pasku | momicrits B 70° CIUPT Ha 30epiranms abo ogpa3y
A PHIOTYHTE fasneni npenapari. Ha pasnenmx Hpenaparax KopiHiis
TPOBCAIT TAPAXYHOK ATO/0T 1 MITO3y aHada3HiM METOOM T4 BHIHA e
MITOTHYHY aKTHBHICTE MEPHCTEMATHYHHX KAITHH OLILIXOM ODUMHCICHHS
fpoasuoro, meradasnoro, anadasnoro, TenoasHoro, a Takox
MiToTHaHOTO 1ekeis. TTiapaxymiu npoBeaits niz mikpockonom MBH-1 1
13 3Ar AL HUM 30UTBIICHHAM X700,
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Peaxmus Hlughdha rrjnwc'u.r: ciptany kuciomy) NPHIOTYIATE Tak: 1 1
ocHOBHOTO (yKkcHEY posunnitTh B 200 Mjl KHIUIAHOT BOAK, OCTYIITE 10
50 °C i nomaitre 20 mn lu HCI; octyaits 70 25 °C i goaadite 1 r cyxoro
merabicyasdary Harpito (Na,8,0,). Po3unn noMICTITE y HHMHAD abo
KOHI9HY KOJIOY, 3arOpHYTY HOPHHUM [IANICPOM (kpim ana). Ha npyry 106y
pimmna 3uebapsuThes, 1100 BH3HAUATH LE, NOCYA HOKIA/ITH Ha DLTHi
nanip, BUIKPHATE KPHIIKY | NOAMBITHCA B CEPCAMHY. lHom priMHa mae
CHITI0-OBTHIL Komip. SIKI10 KOMIp J1y7e XOBTHI, TO JI0TAHTC Hal KIHYHKY
ninieTa MeTabicymsit HaTpiio.

Micns dapbysanns peaxrusom lludda mome BHHHKHYTH
HEOOXIAHICTD NPOBECTH MAICPalilo POCAHHHHX 00 €KTIB. B usomy
BUNA/IKY BHKOPHCTOBYIOTh IIATa3y 13 300HOI PLIHHH BHHOTPALHHX
paBnukis, oaepkany Metonom Pabepxke, JONOBHCHUM
AB. ]Up)laH(:LKHM

306Hy piRy 200yBaTh 13 pasmukis Helix lucorum taurica, BOMTHX
HIBHIKIM 3aMopoxkyBaHiaM. OHHCTITS Tl HEHTPAYTYBAHHSM PH 20 .
obepris 3a xsrmMHy, nporarom 30 xs. | 30epiraiite y 3aMOpOKCHOMY
purs npu —4 °C. Kopis, 3adapGosam peaxrisom Hngda, MOMICTITh
crouaTky Ha (IALTPYBATBLHHI Nanip, a NoTIM Y MPEGIPKH, o [IHILHO
saxpuBaoTECH, 06 eMom 1,5 M. V pobipki J0/IaHTE UHTA3Y no 0,05 ma
fa 10 xopinuie. Manepauis npogoskyerses 20 roa. npn KIMHATHIH
TeMAEPATYPL.

Cipuucmi 6odu npuroryiire Tak: go 200 ma JUCTHABOBAHO! BOAN
nonaitre 10 ma 10 %-ro posunny merabicymndity sarpiro 1 10y 1 1
HC). BukopHcTosyiite B poboTi INILIC CBIKO-NIPHTIOTORICHIH PO3UHI 1!

Bidcomox abepanmnux anagas A, susnadre 3a Gopmynow:

A =2x100,
A

e @ — KifbKicTh abepaHTHux anadas,
A — saraneHa KiNBKICTE KNITHH Ha craii anadaiu.
Mimomuunui indexe M, suanaute 3a GopMynor:

m, =M %100,
K

e M — KUIBKICTS KITHHE, SK1 3HAXOAATECA Ha PITHHX CTALAX M0ALTY;
K - saraibpHa KigbKICTh 0DCTEREHHX KAITHH,
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lpogazui indexc Buznaure 3a hopmynoro:

I =—H><[DO'
K

i

ae T — kutbKICTh KIITHH Ha cTail npodaiu;
K — 3aranena KineKICTE KIITHH.

Hocnidncenns smin nuaxy pocaun

% Pobora Ne 59

biomonitopunr armocdepnoro 3abpyiHeHHS 3a peakuicio
NHIKY Pi3HMX pociHH-iHAHKATOpiB

Bizomo, mo naiiGinem gyrausmmm IpoNEcaMi, Ha AK1 BIUIMBAIOTH
HECAPUATIHBI Ta CTPECOBI yMOBH (B TOMY 4Hcal # 3a0pyAHcHES
CEPCAOBHING), € PEIPOAYKTHBHA ASUTLHICTE | TPHBATICTE KHTTA POCHHH.
[Tpk j1ii HecnpHATIHBHIX (akropis MoXKyTh ciocTepiraTHs ICYBU AK ¥
HOMOBINIE (1IHII0K), TaKk 1 B KiHOYiH (3apoaKoBHil MILIOK) ciepax. V
HICPLIOMY BHIIAKY UC BHPAKAECTLCS Y 30UIHIICHH] CTCPHIBHOCT] THIIKOBHX
JEPEH, LLO NIPH3BOIMTE /10 HOHMKEHOTO POPOCTAHHA i IMCHIICHHS pocry
MHIKOBOT TPYOKH, B PE3YIILTATI MOTO BOHA HE J0CSTae 3aPOJIKOBOTO MIILIKA
I He BIIDYBaeThes 2annigHenns. V ApPYroMy BHIAJKy IMHE cam
$APOKOBHIT MITIOK HA NEPUIMX CTANAX NOJLTY MIC/S 3AILTLTHEHHS. Bigomo,
IO KITHHH, AK] AIAATHCA, BOMOMIIOTH BHCOKOM YYTIHBICTIO JIO
HeenpuaTineax BrauBie. [pu cunbHUX aHTpOnOrenmux BramBax
(3abpyanennn nosirps) y knitunax 3APO/IKOBOTO MIMIKA MIABMILYETHCS
KUIBKICTH MYTaLiil i XpoMOCOMHHX abepanii.

Poboti, nposeaeni pisammu ABTOPAMH 3 PI3HUMH POCITHHAMH (TIOTIOH
(Nicotiana L.), mumasuii ropowoxk (Vicia cracca L.), ninGin ( Tussilago
L.), nogopoxkunk (Plantago L)), KyKypyasa (Zea mays L.), cocua
sBnvaitta (Pinus sylvestris L)) i moapuna cubipceka (Larix sibirica
Ledeb.) 1a in,) nokasanu, o s 30H1 BIITHBY 3ABOIB, ABTOMODLILHIX
JOPIE 30LILLIYETHCH KUIBKICTE CTCPHILHHX MUIKOBHX 3CPEH POCITHH.

Hna ananisy roryiors tumuacos; JABICHI IPEIAPATH MHIKOBHX IEPeH;
Octannl o6pobstorTs aueToxapMinom 3a Jkecenom (1965), AlleToKapmin
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[HPOKO 3acTOCOBYETHCH Ans (apbysanus XpoMOCOM. Moxna
BHKOPHCTOBYBATH AK MPOPOCIIHI, TaK 1 HETIPOPOCTHI TTHJIOK (KM TTE3AaTHI
nikosi sepia—depsoni). Lleil GapBHuk y RHTTE3IATHHX HHIKOBHX 3CPCH
3aBapRIIOE 3EPHACTY UMTOIIIAIMY Ta CHCPMIi Y IyCTHR KapMIHOBO-
yepBOHHH KOJip, TOAl AK CTCPHIBHI NHIKOB] 3CPHA MalKe HE
3a6apRMOIOTECS KapMIHOM 200 3a0apRIIOITHEES HEPIBHOMIPHO. 3a3HaueH!
BUTMIHHOCT] MUK KWTTEIAATHHMH Ta CTEPHILHHMH MHIKOBHMH 3CPHAMH
HEBANKO BCTAHOBHTH, KO ITHACK M€ TOHKY €K3HHY. ¥ JCAKHX KYILTY].
HANPHKIAJ Y TPEHKH, MIIKOBI ICPHA MAKOThH TOBCTY CK3HHY, HEPE3 AKy
BasKkKO HOOAYHTH CHIEPMIT 33 10TOMOT0IO ALCTOKAPMIHOBOTD 3a0apRIeHHA.
Tomy Gl 3PYIHHM Ta YHIBEPCATLHHM BHABHBCH HOAHHI METOL

B ocHOBI HBEOI0 METOAY NEKUTH BHIHAYCHHH KPOXMAl 3a
JONOMOTOIO HOMHOI peakuil (peakiis 3 #ouoM y HOAHCTOMY Kauii),
HASBHICTB AKOrO IOKA3ye HOro HepTHILHICTL (CHHE 3a0apBiIcHHs) (3.1L
[laymesa, 1988). Depruibhi Ta CTEPHIBH] TIHIKOBI 3¢PHA BUIPIAHAKTHCH
EMICTOM KPOXMaTo. DEpTHIIBHE MHIKOBE JEPHO MOBHICTIO 3AMOBHEHE
kpoxmanesm. B paml BUNaaxis 3abapBicHHA MOKC OyTH BiJL TEMHO-
NYpIYPOBOTO 10 S0pHOro. Kpoxmak, mo THIbKH yTBOPHBCS, Oyzie MaTh
3aBapRICHHA B 4EPBOHOTD /10 CBITAO-DYPOro KOILOPY.:

MeTo/Ka BH3HAYCHHSA TIPOPOCTAHHS HUIKY H POCTY IHIKOBHX TPYDOK
npononyetses arigEo 3 Y.X. Cwitom (1985). Tlpn 30HpanHl MHAKY
HeOOXIAHO BPaxXOBYBaTH, WO B ACPCBAMX BHAIB BHKHI MIUIKY
BLI0YBAETHEH BIIHOCHO IIBWIKO; 32 94C BIJL ACKUIBKOX TOI. 0 JICKEIEKOX
216, 316pannit ok Mose 30epiraTies B XON0AHIBHUKY JOCHTE J0BIO
(B OKPEMHMX BUIIIB XBOHHHUX — 710 POKY | OLIBIIC).

3epHo MUKy, HIO TONAN0 HA NPHAMONKY abo OBYIAPHHI KOHYC,
[OBHHHO NPOPOCTH i YTBOPHTH TPYOKY JOBKHHOIO B ICKLILKA MifT IMETPIB,
106 NOCATTH 3aPOAKOBOTO Mimka. YHC/ICHH] JOMIIKK B HOBI1 pi
APUIHIYYIOTHE PO3BUTOK IHAIKY i PICT MHAKOBOI Tpybian. [lpn upomy
JACHKHMH ABTOPAMH BCTAHOBJICHA CHHEPIIHHA 1 ABOOKCHTY Cy/IbYPY
| HITPOTCHY, O30HY i b IErIB HA SHIAKCHHA POCTY TPYOKH (U TIOTIOHY,
1110 pic 6L JOPOTH, PICT IHHIMBCH HA 89-98 %).

Marepiaan il 0GaaIHanns: MIKPOCKOT, NIPEAMETHI T4 HOKPHBHI

' CKeAblA, IIpenapyBaikii ronku, damsu [leTpl, TepMOCTat, aleTOKapMIn

45 %-pa OLTOBA KMCAOTA, PO34HH o1y B floaucTomy Kaii, arap, 15 %-i
POFUHH CAXAPOIH, ITHAOK PISHHX POCIHH.
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Xia poborn

316pani KBITH B MapICBHX BY3aHKax 30epiraiTe B XONOAHIBHHKY B
MaeHbKIH cknanii Tapi, B 40" cnupTi 1o anam3y. BiseMmiTe aekineka
KBITIB 3 O[HOr0 By 3MKa. CTPYCITh [HII0K 13 KBITIB Ha TPE/IMETHE CKENTBIIC
LUIAXOM PISKHX JIOTHKIB KBITKH JI0 peAMeTHOro ckia. Ha miumok kamaits
KPAILTO HOIHOTO PO3UMHY, BHAATITS 3281 TKAHKHH, HAKPHITE NOKPHBHHM
CKCIIBIIEM.

PosnusiThes nunok npu 36inbmenni mikpockoma 10 x 40.
Hexumrresiarii miwkosi sepua B HOIHOMY Po3aHH1 GY1yTh 3HCGAPRICHHMA
abo bypysarimn. Cnne 3abapaiacHis 3 HOIOM Y HOIHCTOMY Kastii CBUTHAT
NP0 HAABHICTL KPOXMANIKD B THIKY, & OTXKE, NP0 HOTO JKHTTE3IATHICTS.
Crnouatky B moni 3opy Mikpockona miapaxyiite KinbKicTh 3epe,
3aDapRICHIX B TeMHO-(ioneToBMIT KOMIp, a NoTiM — Ge36apBHAX a6o crabo
3abaperenmx. ITiIpaxyHOK NPOBEMITE B ACKITBKOX (X04a 6 B 3-X) MOMAX
30py. [utpaxyiite B1ICOTOK TeMHO-(IONCTORMX (KHTTEIIATHHX) MITKOBHX
3EPCH BLL 3araTbHOT KUTLKOCTI 0OCTEKEHHX 3EPEH.

Posuun  tody & woducmomy xanii npucomyiime max: y 100 mn
JHCTHALOBAHOT BO/TH PO3YHHITE 2 T HOHCTOTO KAMiI0, MIC/s HOT0 B MhOMY
PO34HHI po34HHITE (,2 T KPHCTATIMHOTO HOMY.

Busnavyenus npopocranus nuaky
i MOI0BKEeHHN NHIKOBHX TPyBoK

TTH10K pociny, 1o paro IBITYTS, 36epiTs | BHCiiTTe Ha arap y CTepHiIbHI
sawku [erpi. [Mpopocrits nunok y repMoctati npm TeMneparypi 25-
26 "C nexuibka i6, MOTIM NPOAMBITECS Ml MIKPOCKOTIOM. [Migpaxyire
KUILKICTB MPOPOC/MX MHIKOBHX 3epeH. BusHaute JOBKHHY NUIKOBMX
TpyOOK y pissux sapiantax gocmiay. [inpaxyiite sifcorok IHT10Y BaHHA
(MPOPOCTaHIS MHAKY | TOAOBKEHHS [THIKOBHX TPYGOK) Y HOPIBHAHHI 3
KOHTponeM, B3sTHM 3a 100%.

[0k mokma Takok npopoutysary Ha 15 Y%-my PO3YHHI CaXapo3H,
AKHM IMouyoTs 2 dinstpr. [Tunox XxBoliHHX Moxke NpPOpOCTH IyKe
umsmko (| aoba).

2 Y-t acap npuroryiite tak: y 100 M IHCTHILOBAHOT BOII BHECITE
2 T arapy, Harpiirre Ha KMTUIAYi BosistHii Gani 10 MOBHOTO PO3UHHEHHS.
Fapsunii posunn memngko posauiite no 20-30 mn y npocrepunizosani
sautin Tlerpi, paitre sacTurny .
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Tocniodsucenna imin Hacinis ma npopocmkia POCAUH

% Podora Ne 60

GioinauKanis crany A0BKULIA 33 BIICOTKOM 3pinoro HACIHHS
crpyyKiB pobinil 3su4aiinol (akauil finoi) (Robinia
pseudoacacia L.)*

V xoBTHI 36epiTh CTPYIKH POBIHIT NCeBA0aKALIEROT (axawii BLI01
(Rohinia pseudaam.s‘:’u L.) Binga nesHOTO KCpena TEXHOTCHHOTO
1aBpy/IHEHEA T2 HA OAHIIT 13 BUIHOCHO YHCTHX BYJHIL, POIMILICHUX ¥
TOMY K Kaapra,m ¥V 3ifpanux CTPYYKAX BHIHAYUTC 3ardibHy KUIBKICTh
YTBOPEHMX HACIHHEBHX 3AYaTKIB i TY KLIBKICTh 3 HUX, §IKI EPCTROPHIIACS
Ha 3pine HacinHs. PesyabTarh 3aHeciTh 110 Tabmui 54.

Tabruua 54
Cxema 3aMHCY PE3YILTATIB J0CTiKEHNA

[ Micue siabopy JaransHa Ki- Kinbkicts nacin- | Bijco-
NLKICTS YTBO- | HCBHX 3a9aTKIB, TOK
peHix HaCiH- | RKi MEPETBOPHIH- | 3pUIHX
HEBHX 33447T- cH HA 3pule Ha- Haci-

KI1B CIHHA HHH
TexuHoreHHE [DKEPEN0:
| Hasea miasocHo YHCTOI

| BYTIMLLE

f Podora Ne 61

BioTecTyBanHA TOKCHUHOCTI JETKHX PevoBui,
BOIM, BHTHAOK FPYHTY, NECTHUMIAIE 32 NPOPOCTAHHAM
nacinun®

TecT Ha NPOPOCTAHHA HACIHHA A00pe po3podacHui 1 JYWKE JaBHO
JACTOCOBYETRLCA JUIA BCTAHORICHHR BILTHBY PIZHOMAHITHHX (13101011410
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AKTUBHHX pPeHOBHH. Blo0oriuni npobu MOMXHA BHKOPHCTORYBATH | 1S
TOKCHYHOT OITHKH PI3HMX KOMITOHCHTIB HABKOIHIIHBOTO CEPEI0BHIIA (B
TOMY “HCIT il NOBITPAROTO 3abpyanenns). Tak, A.M. I'ponzunchKuii Ta
M. Tpopsuncexuii (1973) onucyrors psan Giosoriduux npob s
AOCTIDKCHHA 1a30noaiOHUX PeYoBHH, JK1 200 HAKATYIOTECSH B PI3HOTO
pody KaMepH 3 eMHOCTCH, e BOHH MICTATHCH, abo BHAINAIOTHCA
De3nocepe/ Lo B KaMepy B PC3yIIBTATI XIMIMHOT peakitii.

Bukopuctosyiots apibne nacinns npowy (Linum L.), kpec-canaty
(Lepidium sativum L.), maky (Papaver L.), kpony (Anethum L.), pHKis
(Camelina Crants). Ilna foctoBi PHOI OLLIHKH HCOOX1/1HO BHKOPHCTOBY BATH
HC MCHIUE TPHLOX TECTIB 13 PIZHUMH BHAAMH Haciuug. Jlinue
BHKOPHCTOBY BATH CBIKO310pare HACIHHS, OCKUIBKH IIPH HOro 36epiransi
Ha HACIHHI PO3BHBAETHLCA canpodiTHa MIKpod)Iopa | IpH NPOpPOCTaHHI B
YMOBAX BOJOTHX kamep (konGu, samkwy [letpl, npobipki) BoHo Moxe
IATHHBATH | BHNANIATH 3 JOCALLY.

3 METOI0 TIPOIIAKTHKH HACIHHSA TIPOTPABITH. Cyxe HacIHHA 3aHypTC
B 1%-# posunn nepmanranarty kanio Ha 30 X8, npoMHiTE
JHCTHILOBAHOKO BOJIOK), BHKOPHCTOBYIOUH [Ba IAPH Mapi, o6cynniTs
Ha (LILTPYBaILHOMY Nanepi Ha MOBITP.

blorecTyBanHs cTiuHNX BOf, AKi LIYTh HA MOBTOPHE BHKOPHCTAHHS
(Pepopora AL, 2001), nokasano, mo cTiuHi BOIH B HCOMHILIEHOMY
BHIVBUL TPUTHIMYIOTE TPOPOCTAHAS HACIHHS | PICT NPOpPOCTKIB Ha 22 %,
IC/A OMHCHHX criopya —ua 12 %, po3reaeni y cnispiagnomensi 1:1 abo
1:2—na 9 %. Konrponem y Beix Bunagkax Oyna BIACTOAHA BOAOIPOBIIHA
BOJIA.

Marepianm it obaannannn: HIHPOKOropm konOH 3 npoblpKaMu; HaiKu
[eTi; aporuicn; Bata; mmers; Benmki npoGIPKH; NEHIMIIHOBI GAHOYKH:
MICTKH; (PUILTPH; CKI0rpal); HACIHHA TECT-POCIHH; TOKCHYUHI IeTION]
PeHOBMEN {(aMoHIak, DenseH, KCHIOJ, NPONAHOH-2, cKIAap), BojHa
BHTAKKA IpyuTy; 3abpynresa Boxa; BUXIAHHI POIIHH repOiny
(0,001%). Slkmio repbiumua noraso PO3UHHAECTECS Y BOJIL, NONEPEIAHLO
POSBEITL HOTO ¥ Kpanesibii Clnupry, a notiM poitasre.

Xin poborn
I. Ha o wimpoxoropsoi konbu nomicrirs Baty abo (ILTpyBabHMT
HHATHP, IO BHAIAE TOKCHYHI IaPH THX 91 IHIINX PEMOBHH, SKMMH BOHI
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npocodeni. J1o Kopka niBICETE Ha APOTHKY (APONIOMIDHY TPYIICY CHIBHO
JRONOKEHOT BATH, B 5IKY [I0NEPETHLO BIABITE HACIHHA TCCT-POC/MH, [HuTY
konGy 663 TOKCHYHHX MapiB, a1¢ 3 BATO) | HACIHHAM BHKOPHCTOBYHTE
sk kouTpous. [locTaBre 0bHAB] KOIOH B TCPMOCTAT IIpH TeMIEparypi
25-26 °C 70 noHaTKy NPOPOCTAHHSA, A MOTIM BUCTABTC HA CBITIO.

CnoctepiraiiTe 3a NoABOK NPOPOCTKIB (KIMBKICTE NPOPOCTKIB,
pO3BEPTAHHS JIMCTOUKIB), MOTIM BHMIPANHTE JOBAKHHY | MACY KOMHOIO
IPOPOCTEA.

2. V ennki npobipk# HA AHO TOMICTITH GKEPENO Ta30noAidHnX
TOKCHUYHIX BUIUICHS (3MO4eHi BaTkh). [TpoOIpKH pO3MICTITE ML HAXIWIOM,
10GTH3Y TOPAOBHHM KOKHOI IOKALITH CKIAICHHIA BTpoe (uibTp, AKui
3ponosTe 1-2 M1 BOI i 3aciifre ApiOHHM HacIHHAM Maky, canary. [Tpobipks
sakpiiite kopkamu. Yepes 1exiibKa IHIB IPOBEAITH OLIHKY HPOPOCTAHHS
HACIHHS | POCTY HPOPOCTKIE NUILXOM BHMIPIOBAHHS OCTAHHIX.

3. Jlsa GinsTpH, 3MOMEH] 2 M BHTAAKH IPYHTY abo 3abpyaHeHol
BoaM (Y BANAAKY cliabkoro 3abpyiHeHHs noTpibHE KOHICHTPYBaHHSA
Bo/H), abo posumunoM repSinmais (104-10%) noMicTITh Ha IHO HallIKH
[Metpi, posknanith Ha HEX S0 HaciHiH, 3aKPHATE KPHITKOKO, IOCTABTC B
TepMocTaT npH Temnepatypi +25-26 "C. Uepes neskmii uyac OlIHITE
CTYNIHE NPOPOCTAHHA HACIHHS | BEITHUHHY HPOPOCTKIB 110 BIAHOWICHHIO
710 KOHTPOMO, B3aToro 3a 100%. Kourpons 3podiTe Ha AMCTHILOBAHI
o, OIIHKY IPOBOJILTE, KOIM HACIHEA Ha KOHTpon npopocte Ha 50%.

'E' PoGora Ne 62

BuinaueHHa TOKCHYHOCTI onajis y 3onax 3abpyineHns
33 I0NOMOT0I0 HacinuA abo npopocTkiB GioinankaTopis®

Mavepiaan i obnagmanus: dawkn [lerpl, Boasani baul, CKIfHI
MATHYKH, TPOBIPKH, AMCTHILOBAHA BOJA, HACIHHS BIOIHAMKATOPIB.

Xia poboru
! CropUeHTpOBaHY puiMHEy (G118 5 M) MOAKHA BHKOPHCTOBY BATH LA
BU3HAMEHHS TOKcHaHocTi onaxis. ¥ crepuibi vawku [lerpr Ha 1o
MOKIALITE KPY#edki QinpTpyBAILHOIO NANCPY, HA AK1 HAIMATE PUIHHY,
Ha dunwrpu poscunte 50 mmyvk apIOHHK HACIHHH KPEC-Canaty (Lepidium
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sativum L.), maxy (Papaver L.), ripunui (Sinapis L.) abo peanckn
(Raphanus sativus L. subs radicula (Pers) DC).

Yamky [Terpl 3akpuilTe KPHINKAMK | MTOMICTITh ¥ TEPMOCTAT MpH
temnepatypi 25-26 "C. KoHTpoIib — HalllkH 3 THM e HacIHHAM, PIIsTpH
AKHX 3BOAOMEH] 5 M IHCTHIBOBaHOT BoaK. [Ticas npopocTanii HACIHHA
B KOHTpos Ha 50% npoBeaITh mMApaxyHok. Jlani Moo cXoKoCTI 3epHa B
JIOCITUTHAX BAPIAHTAX BHPA3ITH Y BIICOTKAX M0 BTHOMIEHHIO /10 KOHTPOIIO,
sxmit Gepersea 3a 100%. 3actocosyiors Taky rpanauito: 100% — nema
tokcuuHocti; 80-90% — ayxe cnabka TokeuunicTs; 60-80% — cnabka;
40-60% — cepenns; 20-40% — Bucoka TokcHuHicTh; 0-20% — ayxke
BHCOKA TOKCHUHICTE, GJIM3BKA 110 NETAIEHOL.

Sk GloTecTOp MOXKHA BHKOPHCTORY BATH OJIHAKOB1 POPOCTKH FOPOXY,
KBacoi, skl BLIOHPAroTe 3 napTii micis ix npopoctanHi. Y ropomms
IPIKTC MONOBHHKH 000X ciM’agons, mob y Hux Gyno pisHe noxke.
PinETpyBaNEHII NAMP MOMICTITE HA IHO cTakaHa eMHEicTIO 200-250 Ma,
IMOHITH 5 MJIIOCITITHOTO PO3UHHY, HA ZIHO TIOMICTITH 110 S MiIrOTOBRICHHX
rOPOIIHH, 3aKkpuiTe Kpuikoio L vamkn [erpi. [TosropHicTs nosHHHA
Oy i TpukpatHoto. [licss Toro sk IPOpOCTKH BUPOCTYTH 10 BUCOTH 5-7 €M
1 Binbiie (10 KPUIIKH cTakasa), poBeiiTh IX BHMipoBaHHs. Konrpons —
TOPOIIMHH HA IHCTHITROBaHI Boml. [TiApaxyHOK NPOBEMITE TAK CAMO, AK
1 npu GioTecTyBanH1 3 TPOPOCTAHHA HACIHHA,

‘E’ PoGora Ne 63

biorecTyBaHHA TOKCHYHOCTI cyOcTpaTiB 3a MpopocTKAMH
pi3HMX pociMB-inIMKaTOpiB*

3anpononosaniit Meto HionoriuHoi ok cydeTparis abo po3uHHIB
MPOBOIMTHESH B TPHOX BapiaHTaX:

1. Bupomysanns pocniH Ha cy6eTpaTax, TOKCHYHICTE SKHX HOTpifHO
OIIHIOBATH (IPYHT, BOJIa).

IL. Tloms npopocTKiB  AOCHIBKYBAHHMH PO3YMHAMM (BUTHKKA 13
IpyHTY ab0 CTIMHI BOJH PI3HAX NIANPHEMCTE) 3 NCBHHM CTYNCHEM iX
KOHLCHTPAL i OYHCTKH.

L. Hakpanysanus JOCHDKYBAHOTO POZUMHY Mik CiMm’S1omamMu
JIBOIONTBHHX POCTTHH.
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Jazaasha eKono2in’ APAKMULKHLL KYpC

V nepuiMx ABOX BAPIAHTAX MOMKHA BHKOPHCTOBYBATH PI3HI TECT-
pocnuum: nmednio (Triticum L), oec (Avena L.), numins (Hordeiwm
L.), NpOPOCTKH AEPERHMUX MOPiM.

Sk TCCT-POCIHEN Y TPSTHOMY BapIiaHT! BHKOPHCTOBYIOTE JHLIC POPOCTIH
ABOIONBHANN: Kpec-canar (Lepidium sativum L), canat TPaBHEBHH, PEIHC
(Raphanus sativus L. subsp. radicula (Pers) DC) 1a 1.

Bupougysanns pocaun na dociioncysanomy cybempami

Marepiaan it 061aTHARNS: JUIH IOCIDKCHEA TREpIMX cybeTparis —
NAACTMACOB! CKASHKH: MIHIETH; TPYOOUKN NS MONHBY; ILIIBKA;
AOCTDKYBaRHiT 00’ €KT; TPOPOCTKH TecT-pociuH. [Uist 10CI/DKeHHS BOJH
ab0 IHIIAX PIIKHX CYOCTPATIB, HANPHKIIA BHTSHKKY 13 TDYHTY — KIOBCTH-
(51K HERCIMK] I1ACTMACOB KIOBETH MOJKHA BHKOPHCTOBYBATH HOTHPHKY THI
EMHOCTI 3-TII CMETAHH); TJACTMACOR] KPHUIKH [0 KIOBET 3 OTBOPAMH;
MIHIET; MPOPOCTEH TECT-POCIHH.

Xia poborn

Jlocnioncennn meepoux cybempamis(tpynm, noopionenui mopgh)

Cy6eTpar 3aknafiTh y CKISHKH, 3BOJOKTE OJHAKOBOIO KLIBKICTIO
ponn. HaciHHA TECT-POCTHH MONCPEAHLO 3MOYITH Y BLACTOARIN 1
OHILEHIH BOJOMPOBUIHIN BOJI, POIKIATITH Ha [1Ba IWapH (UIETPYBATLHOID
manepy y BETHKY KIOBETY, NOMICTiTh y TEPMOCTAT sl TPOPOLITYBaHHS
npu temneparypi +25-26 °C. Konn nomkuHa KoneonTHiis gocarae 10-
15 MM | 3" HBISITHCS KOPEH], NPOPOCTKH PO3ILTITE Ha (hpaxitii Mo NOBKHHI
1 poscaniTe no 10 pocimH KOXHOT Gpakiil B CKISHKY Ha A0CHUBKYBAHUH
cvberpar. Kontpons — cyberpar, skmit GepyTh y BITHOCHO YHCTI 30H1.
lMoaus NPOBOAETE Yepe3 TPYDOUKY BIACTOAHOI I OMHINEHOW
BOJIOMPOBIIHOIO BOIOKD. KO/H IPOPOCTKH JOCATHY TS AoBKHHH 6-10 cM
(uepes 1-2 TuzHi), IPOBEAITH TX BUMIPIOBAHKS 1 3BaXyBaHuA. [TpopocTkn
PO3AINITE HA YaCTHHM (HaJ3eMHA YACTHHA, KOPCH1) | KOXKHY 4acTHHY
BHMIpAHTE 1 3BaXTE OKpeMo. SIK TCCTOBI POC/AMHM MOXKHA
BHKOPMCTOBY BATH IIPAKTHIHO Oyi1b-5Ki HACIHHHH.

Hocaidacenns 6odu ma iHwux pioxux cybempamis
(eumarcka 3 [pynmy, onaou, posuunu zepbiyudis ma in.)
Bojy MoxHa BHKOPHCTOBYBAaTH B TOMY BUIIAML, B HKOMY BOHA
MICTHTBCH ¥ BOAONMI aD0 CKOHIEHTPOBAHY ynapioBaHHaMm (Tom
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peaynsraTH ByayTs 0cobMMBO YITKHMH), 8 CTIYHI BOAM MIANPHEMCTE
MOXKHA PO3DaBIaTH.

Boay namuirme y KIOBETY, B KPHIIL AKOT POCBEP/UIITE OTBOPH, TPOXH
MEHIIN BiJL AOCTUIKYBaAHOTO HaciHHs. KpHilika noBHHEA J1€/1k TOPKATHCE
poau. B oTBOpH BCTABTE NPOPOCTKA Tak, H106 iXHI KOpPEHI HOCATANH
BOJIH, | BHpONTYiTe 10 gorauHH 6-10 cm. KonTponem ciyxuts BiACTOAHA
i OUHILICHA BOAONPOBIANA BOJA (ponyleHa Yepes (QUIBTP Ui O4HCTEH
IIHTHOI BOJH).

Ao nocIiIH NPOBOITECA Y JKapKy TIOroIYy, T0 A0CTIIBKYBaHY BOIY
HEOBXLIHO TPOKHIT ATHTH 15 3anobiranus 3apakeHHo 1T Mikpoduoporo, a
HaJL IIPOPOCTKAMH CTBOPHTH KapKAC 13 HEILTEHAM TUTI BKOBHM TIOKPHTTSM.
Ile macTs MOMIHMBICTL 3aJMHIIATH MPOPOCTKH 03 HAIMANY HAa BHXIAHL
mui. Boxy Heobx1nHO oMHBATH MO MIpI BHKOPHCTAHHA 11 IPOPOCTKAMH.
[Ticas Toro sk NpPOpPOCTKH BHPOCTYTH, BANMITE iXx 3 Boan. Obcyunts
(hIIBTpYBaNBHUM MANCPOM, BH3IHAYTE JOBXKHHY | Macy OKpPeMO
Haa3eMHOI Ta KopeHeBoi JacTHHH. PelynaeraTtH omnpauwiite
CTATHCTHYHO, BHPA3iTh ¥ BIIICOTKAX N0 BIAHOIIEHHIO A0 KOHTPOIIO,
BasToro 3a 100 %. TMobyayirte aiarpami HIOTECTOBHX AOCHIIDKEHD.

Tak camo MOXHA NPOBECTH JIOCTIDKCHHA POIYHHCHUX Y BOJI
TOKCHYHHX PEHOBHH.

Memood nonugy npopocmkie mecm-pociun
docridncysanow 3abpyonenoio 8000w

Marepiaan ii 001agHanuA: CTAKAHYHKY, KIOBETH, (UILTPYBATEHMI
nanip, NPOMHTHI Ta MPOKAPeHHH MIiCOK, MPOPOCTKH TECT-POCIHH
(muerni, BIBCA, KyKYPY/I3H TOIIO).

Xia poborn

Y cTakaHYMKH NOMICTITh OJHAKOBY KUIBKICTH OPOMHMTOTO Ta
IPOKAPCHOTO MICKY, BHCAAITS Y HBOTO 110 10 0IHAKOBHX IPOPOCTKIB TECT-
pocaun. Ilicok nonusaiite 3Bepxy OJAHAKOBHMH KiNBKOCTAMH
nocmukysanoi oM. [Mosropuicts nocniay — rpukparsa. Konrpons —
MOJHB BIACTOSHOIO 1 OYHIIEHOIO BOAOTPOBLIHOIO BOAOK.

[Micns pocarnenns npopoctkamu Bucotd 8-10 oM, Bukonaiire ix,
obcymiTe QINETPYBANEHHM TIANEPOM, PO3ALTITE ME30M HA YACTHHH
(cTebno i kopeni), BuMipsiiTe 1 38axTe. JlaHi onpaioiiTe CTATHCTHYHO,
BHPA3ITE Y BIICOTKAX /10 KOHTPOITIO.
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Zacansud exono2in: NPaKmMuyHUL Kype

Memod naxpanysanns docirioxcysanoi sodu
(abo posuunis) mixc cim 'mooamu
Marepiaan i obaaananns: BoisHa Gans, CTAKAHYHKH, TcoK abo
TYMYCHHI IPYHT, TPYDOUKH JU18 NOINBY, HACIHHS IBOIOTLHHX TECT-POCIHH
(peamc, canar i T.i1).

Xix poborm

3abpymreni npupoiHi abo CTIMHI BOIH KOHUEHTPYHTE YapIoBaHHAM
y 10 pa3sig, 36epiraiite B XonomuibHUKY. MoHa Takok A0CHLIKYBaTH
BHTSKKY TPYHTY, BOAHI PO3YHHH TOKCHYHMX PEYOBHH TIET 4 IHIIOL
KOHICHTPAULT (Conei BAKKHX MCTAIIB), MECTHITHIIE.

CrakaH9MKH HATOBHITH OJHAKOBOK KUIBKICTIO MPOMHTOrO i
MPOXapeHoro MICKY abo IPYHTY, BETABTC CKIAHY TpyDouKy 110 Ha, Yepes
AKY TPOBOJLTE TIONHE BLACTOAHOIO BOOHPOBLIHO0 BOJOID.

18-20 WITYK NPOPOCIIOND HACIHIA BUCIHTE HA HeBCTHKY Imbuny. [T
TOTO K NPOPOCTKH 3AYTH | POIKPHIOTLCH CIM AJI0NI, B CTAKAHIHKAX
sanuuiTh no 10 0ARAKOBMX POCIHH, PCIITY BHUIMAAHTE NIHUETOM. YCi
CTAKAHYMKH NOCTABTE B M40k 13 danepn abo kaprony 3 GopTHKaMu,
Ha S cM BHILE NPOPOCTKIB ¥ CTAKAHYHKAX.

V MIKPOMINETOK Ha | MII BUTATHITH KiIHYHK 33 I0TOMOIOK0 NIHHCTA,
HarpiBaOH KIHYMK Ha nonys | cinprigky. [ToTim 3arocTpite KindHk Ha
TOHKO3EPHHCTOMY Dpycouky, 1o YTBOPHBCA OTBIP, AKHH /A€ HCBEIHK
kpanna. Hakanaiite mo 1 kpanai A0CHIKYBaHOI PEHOBHHH MiK
CIM’ A10ISMH, IPHKPHITE SHIHHOK IUIBKOK, HE 3PYLIYIOUH CTAKAHTHK 3
miciA. Onepaiiio nosropits 2-3 pasn yepes 1-2 ani (10 NOABH TPETHOTO
CHpaBKHBOro MucTKa). KoHTponh — HAKpanyBaHHs JHCTHILOBAHOI
BOJIOKD,

MMonus cyOcrpary And BHPOUIYBAHHA MPOBOABTC OAHAKOBHMH
ELILKOCTSAMM BOAH 9epes TPy OoUKY, BUKOPHCTOBYHOUM JIHKY 3 OIbIH.

Yepes 2-3-4 Tiokii obepekHO BHKONAHTE NPOPOCTKH, NPOMHITE,
obcymiTe QUIBTPYBANLHHM [AiepoM, BHMIPAHTE | 3BAXKTC OKPEMO
HA3EMHY HacTHHY i Kopeni. JlaHi onpamoiiTe CTATUCTUYHO, BUPA3iTh Y
BLACOTKAX 10 KOHTPOIO,
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'& Pobora Ne 64

Kpec-canar (Lepidinm sativam L.) ax Teer — ob’exr gan
OUIHKH 3a0pyiHeHHs1 TPYHTIB Ta nosirpa*

ITpn cpHATAMBIX YMOBaX CepelloBHILA Kpec-CanaT BiAPI3HAETHCA
meiakam | Maibke 100% npopoctannam. Came 118 BAACTHBICTH
IYMOBWIA HOTO NONYIAPHICTE B €KOJIOTTYHHX JoCHLUKeHHAX, Bin
PEKOMEHIYEThES K [TA J0CHLKEHHSA TPYHTY Ha INKUUTHBI PEIOBHHH,
TaK 1 71 BH3HAYCHHA 3a0pyIHCHHEA NOBITPA, HATPHKIAL BHXJIONMHHMH
razamu. Peakuill xpec-canary He € cneumdiaanmi, TobTo He MOMHA
3pobHTH BHCHOBKIB BLTHOCHO IPHPO/H cTpecopa, akuit simsac. [Tpote
MO3KHA BUSBUTH HAABHICTE IIKLUTHBHX MOMIOTAHTIE Y FPYHTI Ta ITOBITPI,
A TAKOK YCTAHORHTH IHTCHCHBHICTE IXHBOTO, BILTHBY Ha JKHBHI OPraHi3M.

Marvepiaan 1a obnagnanua: 8§ wamok [lerpi; dinsrpyBaasHui
namip; 80 HaciuMH Kpec-canary; AMCTHIBOBaHA BOJA IS MOIHBY
MPOPOCTKIB,

Xin podorn

[Moknanite mo 10 macinmu kpec-canaty B 4 wamku [lerpi ta
popoctiTh. o6 BHKIIIOMHTH BIUIHE MOMIOTAHTIB, HANBHAX Y BOJI, 1O/THE
'SJI]IIhItLIIIO]"{Tl'.‘ JIHIIE THCTHIILOBAHOK BOIOO.

BiaeMITE rpyran 13 4 Micib JaHOT penepHol ToYKH, je Opanu ioro Ha
XIMIYHHI aHan3, 1 Hackne B 4 vamku [Terpl. YV koxHY 3 HHX MOKNaiTs
no 10 nacinun kpec-canary.

Cnoctepiraiite nporsrom 10 gris. ITigpaxyire BiICOTOK CXOXKOCTI
HACIHHA, 3HIMITE BUMIDH JIOBKHHH ITATOHIB | 33PO/IKOBHX KOPEHIB, BH3HAYTE
Cyxy DloMacy NpopoCTKIB.

Cran HAaciHHA Ta NPOPOCTKIB, BUPOLICHHX HA (UILTPYBaIbHOMY
nanepl, 3acBUHHTE IHTEHCHBHICTE BIUTHRY ITKUUTHBHX HYHHHHKIB 13 NOBITPA,
a PE3YNBTATH JIPYTOro eKCHEPHMEHTY HPOJEMOHCTPYIOTE INTCHCHBHICTS
AN OMIOTAHTIB, HASBHUX Y TPYHTI.
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Jacarsia eKOA0ZIH NPAKMUYHUE KYPC

Ouinka Kommaexcy mMopdhoizionoziunux smin pociaun

f Pobora Ne 65

Busnatenus CTAHY HABKOJIHITHLOTD cepeloBHIIA
33 KOMILICKCOM MOphoIoriuuyy 03HaK (XBOI, NAroHis, GpyHLOK)
¥ XBOHHHX*

Binomo, mio Ha 3abpyancHns cepejoBHina HAHBINBI CHILHO
pEaryioTh XBOHHI JAcpeBHI pocnuui. NapakTepHHMH 03HAKaMA
1e61arononyyts HABKOIHIIHEOTO CEPEIOBHINA, | 0COBMURO TA30BOTO
CKNafly aTMOCHEPH, CIYTVE MOABA PITHOLO POy XJIOPO3IE 1 HEKPO3IB,
IMEHIIEHHS PO3MIPIB PAIY OPI'aHiB (IOBKHHH XBOT, ATOHH MOTOYHOTO
POKY | MHHYITHX POKIE, IX TOBLIMHH, PO3MIPY HIHIIOK, CKOPOUCHHHA BETHHHH
il KLIBKOCTI 3aknajfiendx OpyHBOK), IMCHILNCHHA ranykenns. Hepes
MCHIIHI PICT MAToHIE | XBO1 B JOBKHHY B 3abpyaueHiii 30Hi
CHOCTEPIracThes 30MIKEHHA BIACTAH] MDK XBOTHKaMH (iX Ha naromi
Dinkme, HEK Y 9HCTIH 3081), CoocTepiracThes NOTOBIICHHA CAMOT XBOL,
IMEHIIYETHCA TPHBAMICTS 11 KHTTA (1-3 poku B 3abpyzaHenii 3081 1 6-7
POKIB — Y 9HCTIH). Brumms 3a6py/iHEHHS BUKIHKAE TAKOK CTCPHILHICTE
HACIHHA (3MEHINEHH Horo cxoxocTi). Bel mi o3naky He coermgivmi, ane
B CYKYIHOCT] [aioTh A0BOJ 00 EKTHBHY KapTHHY.

XBOITHI 3PYUHI THM, 10 MOXYTS CTYTYBaTH G101 HIHKATOPAMH LTI
pik. Y [1iCO3HABCTBI JABHO PO3POGJIEHA OLIHKA CTAHY HABKOIHUIHLOIO
CCPEOBHILA 33 KOMILIEKCOM O3HaK Yy XBOHHHX, MpPH AKI#
BHKOPHCTOBYIITECH HE TUILKH OCHTH MIHIHB] MOP(OIOriHI 03HAKIL, aile
1 pAn OIOXIMIMHHX 3MIH.

BUKOpHCTAHHSA XBOHHIX JIa€ MOKITHBICTH POBOIMTH DI01HIMKAINIO HA
BEMEHX TEPHTOPIAX. XBOIHI — OCHOBHI 1HIMKATOPH, fIK] 34CTOCOBY BANHCE
A8 OUiHEM crady 7icis €pomi Ix BMKOPHCTAHHS TAKOXK JOCHTH
1HOPMATHEHE HA MATHX TCPHTOPIAX (HAIPHKNATL, BIUTHB aBTONOPOIH HA
NPHISETY 30HY, SKIIO BOHA NPIIATAE 10 XBOHHOID JIiCY; CTaH HABKOIHILIHEONO
CEPEIOBHILIA B MICHKIX EKOCHCTEMAX PI3HOIO PAHTY | XapakTepy).

Marepia/in it 06AaIHARKS: BAIH TEXHOXIMIMHI, PI3HOBAKKH; TTHIHKN;
BUMIPIOBAIIBHI H POCTL Ty 31 30UIBIneHAAM B 4-10 pasis; MULIMETPOBHI
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Manp; TepMOCTaT; TUIKH OHOrO BHAY XBOHHHX, SIKI MPOPOCTAIOTE ¥
MiCKKIX nocaakax abo B 30H1 BIUTMRY MeTanypriitaux nianpuemcrs, TEC
Ta 1H.; FUIKH, B3AT1 Y BUIHOCHO YHCTIH 30H1 03aMICBKHX TEPHTOPIN.

Xig poborn

3a 3aBgaHHAM BUKIANAYA, 33 THAKICHB 10 3aHATH, 3PIAKTE TUIKH
YMOBHO OJJHOBIKOBHX XBOHHHMX JepeB, HaiDLIbll NOMHPEHHX Y AaHIH
MICIICROCTI (HATIPHKIA, JUTS MICEKHX YMOB — si/IHHA €Bponeiichka (Picea
abies (L.) Karst) 1 smuna cusa (Picea glanae (Moench) Voss). Iinku
3PIKTE HA BHCOTI 2 M 13 MEBHOI YACTHHH KPOHH, TIOBEPHYTOI IO 30H 13
3a0pyaHeHHM HOBITPAM (ITOOIH3Y ABTOAOPIT, MANPHEMCTB, 0COBIHBO 3
BUKHZIAMM Y NOBITpA oKcHAY cyabypy (VI), Ha sKkuil XBOHHI CHIBHO
pearyiots). KoHTponeM cayryloTs rijIki 3 yMOBHO OTHOBIKOBHX JIEPCB,
310palMX y YHCTIH 30H1 3aNI0BUIHHKA, 3e/IeH1ii 30H1 MicTa abo B nocagkax
JIICOBHX KYJIBTY].

Busuennn xeor

XBOIO PO3MSHBETE 33 JIONOMOTOK AYIH, 3aMANKATE BHABICHI
XI0pO3U, HeKpo3u KIHYHKIB XBOTHOK i BCIET MOBEPXHI, IX BIACOTOK i
xapakTep (TOYKH, KPANYACTICTh, MIAMHCTICTE, MO3AI4HICTE).
HaifyacTime momkouKyOThEA Ayike 4yTAHBi Momoai ronku. Komip
MOMIKO/DKEHHA MozKe OYyTH dyiKe pi3HHM: HepBOHYBaT0-0ypHM, AKOBTO-
KOpHYHEBHM, Byposaro-cr3um. Ll BiaTiHKH € IHHOPMATHBHHMH SKICHHMH
O3HAKAMH.

Bumipsiite dosocuny xeo0i Ha MaroHi MHHYIOTO POKY, a TAKO®X il
IIHPHHY (BCEPEIHAT XBOTHKH) 33 J0MOMOIOK0 BHMIPIOBANILHOT JTYITH.
BukoprcTosyitte MUTIMETPOBHIE TAIND, BCTAHOBITH MIHY TOALTKH IYITH.
[Toeropuicts 10-20-kpaTha, ocKkUIbKH BIOMETPHYHI 0IHAKH AOBOMI
MIHITHBL.

Beranosits mpusaiicms dewmms XBol NUBIXOM OIAAY MaroHiB i3
XBOE10 110 MYTOBKAX (pHc. 45).

O6uncnirts macy 1000 wrryk abeomorio cyxux xsoinok. Jins msoro
Blpaxy#re 2 pasu no S00 mTyk XBOTHOK, BHCYIITE iX ¥ TEPMOCTaTi 10
abCOMOTHO-CYXOT0 CTany 1 IBaXTe.

3brumcennn xeoinox. B pesynwrari noripmeHHs pocry mnaroka B
3aBPYAHEHII 3001 nyukH XBOTHOK GUThIN 36mmKeni i #a 10 cM marona ix
Oulbiie, HIK y “MCTIH 30Hi. Skmo narin Menme 10 cM, niApaxyHoK
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Sacankna eKOA0ZIA; NPAKmuiHul Kypc

NPOBEITE 110 ICHYIOHiH JIOBKHH] i
nepeseiTe Ha 10 cm. Y Beix
BUIATKAX BUMIPIOBAHEL BHBEIITH
epenne. [lami sanecite y Tabanino

Jocnidncenna nazonis
BuMIpAHTE TORKUHY MPHPOCTY
KOWHOTO POKY, NOMHHAIDEH Bijl

DCTAHHBOTO, pYXaldHCh

Puc. 45. Sacmunku 2itKu X60itHe20  NOCTIOBHO N0 MDKBY3/IAX BIT POKY
depeaa, we CayHeamsb 710 POKY.

dioinouxamopamu: A A A —  » BeranoBiTh TOBIMIHHY 0CLOBOLO

0CLOSI NAZOKU NEPUIO20, OPY2020 MA  11apopa (1A NPHKIAT BOPIHOTO).
mpemuozo poxis; B, 5, b, —x60% o g \icngx kinens nigpaxyiire
NepUI020, Opy2020 MA MPEMBO20 1y 1y 1yepis, BHBEAITH CEPEIHE.
porit; Boaieys — Goronl Ha mnaroHax YycTaHOBITH

nazonu; JJ—opynsku - t
g 2 b % TOYK L
(3a A.1Dedoposoro, HAABHICTH HCKPO31B (TOYKOBC 4K

AH.Hixonscsxorw, 2001) 111101 (DOPMH BUIMHMPAHHS KOPH ).

Tabnuys 55
Cxema 3anHCy pe3yibTaTtie BUMIPIOBaHb XBOI

z KinpKicTh Bara Hexpoau
= 3
2 s = xpoiHox wa | 1000
fa] = ol
E & “ 5 E 10 cM T, T
o § = 5 % | maroHa,
o = -
T =% @ F | wr : {
29| 8 = E_E : % | xapak-
= S| H = = TEp

JMocnioncennn 6pyHboK
» [Tigpaxyiite KinbKicTh cpopMoBankx OpYHBOK, BUpaxyiiTe Cepeie.
» Bumipsiite HOBKHHY | TOBIIMHY GPYHEOK BHMIPIOBATLHOIO Iy AIOKO
Jlani, ogepkani B pe3ynbTaTi J0CHDKEHb [AroH1B Ta OpyHBOK
3aHecITh, 10 Tabnuii 56.
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Tabauyn 56
Cxema 3anMcy pesyabTaTiB BHMIpIOBAHL NAToHiB Ta GpPyHEOK

[Tarou# bpyibkn
Micue | Josmuna | Tosmmua Poara- Kins- | Jos- Tos-
300py | ockommx OCLOBHX YHeEH- KiCTh, | JKMHZ, LiHHa,
NaroHis NATOHIB H#, WIT. T, MM MM

Hpusimxa, Jlna noGyaoBH KapTH CTaHy CEpelOBMINA HA MEBHIH
TEPHTOPIT 3 PEaKkLico XBOHIHX BCl DIOMETPHYHI HOKA3HHKH BHpakanTe
B Oanax (HafBHIUME Oan — B YUCTIH 30H1 — 5) | HaHECITE HA KapTy, a
NOTIM KOHTYPHHMH JTTHISME BUIUITE 30HH CTYNICHS 3a0py/IHEHHA.

E' PoGora Ne 66

3minn GeHOPHTMIB Y POCAHH — IHTErpaJdbHHN iHTHKANHHHIH

nokasuuk. Hposegenns denonorivHUX cnocrepekens.
IMody1osa denocnexTpis Ta ix anamii

DeHoNoriHI COCTEPE/KEHHS — 11¢ OCHOBA BCIX €KONOITYHHX ITPOTHO3IB.
Tak, aMiHa MIKPOK/IIMATY B MICEKIH €KOCHCTEMI O/[pasy NO3HATHTECH Ha
CTPOKaX CXODKCHHS CHITY, MPHITLOTY [Taxis abo X 3HMIBII, HA HHAMIL
HOMYIALIT MICHKHX TBAPHH, HA CTPOKAX PO3ILYCKAHHS JIHCTRIE [ICPEB, & TAKOHK
Ha X011 BEreTaii, TepMInax [BITIHAS PALY BB 1 T8

[lia BIAHBOM HECTIDHATIHBUX 3MIH abloTHUHMX, OIONOrIMHHX |
AHTPOTIOTCHHHX (PAKTOPIB CEPeIOBHINA Y POCITHH B MEKAX TeHETHIHO
3YMOBJICHOI HOPMH PEaKIll NPOXOAHTE 3MIIEHHS (erodas, IHKOIH —
Haknaznka oniei enodasu na inmy, sunananns Genodas. Hanpuknasn,
MPH CHITLHOMY CYXOBI1 MIIEHHIL, [IOCITHA HA TIONAX 13 NOJE3aXHCHHMH
CMYTaMH ONTHMANIBHOT KOHCTPYKIT, Oy/e NpoXonnTH MOCII0BHO BC
denoain BpHTYN 10 GOPMYBAHHA NOBHOUWIHHOTO HACIHISL A HA MONAX
0e3 3axucTy emyr Moxe OyTH CKOPOYEHHS CTPOKIB MPOXOKEHHS
(erotas, ix wenosme npoTikaHHs, B PE3VALTATI K — (OPMYBAHHS
HETOBHOMHBHOIO 3€PHA | HOTO PAHHE OCHITAHHS,
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FaaaasNa exotoin: npaKmuNKuL Kype

[pn cHIBHI il AHTPONOTEHHAUX (PAKTOPIB CEPEIOBHILA (HIKLUTHE]
BHKIIH NUITPHEMCTR 1 aBTOTPAHCIIOPTY) B ACPEBHHX BHJLB 3" ABNAIOTLCH
MrMEHTHI TULSMHE, XIOPO3H1 i HEKPOTHUH] IMIHH T4 HOLIKOIDKCHHA THCTKIB
1 [I0/1IB, PAHHE ONAIAHHL JIMCTOROT IUTACTHHKH €3 IOBHONO 11 PO3IBITAHHS
i TONIOBHE — CKOPOMEHHS BETCTALIHOIO Nepiojly Ha J1yKe BLIMYTHI
BETITHHN (32 HAITMME CIOCTEPEAKCHIAMY — IHKOMH 70 1-1,5 MICALIB).

B yMOBaX MiCHKHX EKOCHCTEM MPH BEJHKOMY 3aBAHTAAC HHI BYJTHILL
ABTOTPAHCIIOPTOM HARGLIBLI CHIIBHO Ha AHTPONIONCHHI i PEAryloTh TaK]
JCPERHI NOPOIH, SK KALITAH KIHCEKMII (Aesculus hippocastanum L.),
BCi BHOM JHAH, KieH rocrponucTuil (Acer platanoides L), anuHa
esponeiicera (Picea abies (1..) Karst) 1 cocna spuuaina ( Pinus sylvestris
L.). BoHH MOXYTh CIYIYBaTH D10IHHKATOPAMH, X04d HA PAJl
AHTPONOrEHHNX (JaKTOPIE PearyioTh TIEI 41 IHILOIO MIPOIO BCl BH/H. |
TiAEKH KOMIUICKCHA OLIIHKA 110 PALY O3HAK Y PISHHX BHUB [IPH BETHKIH
BHOIpIHI npHHECcE DaXKanui pe3yIbTat.

Po3spizasiors Taki (penodazu pociHm:

~ ¥ MPas’AHKCMUX JTAKOGUX: CXOIH, KYUIHHA, BHXIL Y TpyOKY,
YTBOPEHHSA IHCTKIB, HBITIHHA, NOYATOK JI03pIBAHHA [UI0/1B, NOBHE IX
JO3PIBAHHS, MOYATOK PO3CIOBAHHA [L10/UUB | HACIHHA.

— y depesnux pociun:

Jumosuti croKiti (MOYHHAETHCH TOJ, KOTM BOCCHH Maiike y BCIX
JIHCTKAX 3MIHIOETBCS 3abapBACHHS, XAPAKTEPHE Ui NITHLOIO CTaHy).
Po3pi3nsioTh CTazli CHOKOIO: HEpeACHoKii, IHOOKHi CHOKIN, 3MYLLICHHIT
CTIOKIIA.

Houamox eecuanozo pyxy coky — "BECHSHHI 114" (Y KICHIB, Gepis,
piHOrpay). O3HaKoio nodarky (asd € NofABa Kpalncib COKY MICHA
IIPOKOITY KOPH,

Habybuseinua Gpynsox. Hactynae Toal, Koiin OpyHbKH HOMITHO
3OUIBIIYIOTHCS B PO3MIPAX, MOKPHBHI TYCKH, PO3XOJATHCA.

Posnyexanus GpyipoK. 3 SBISIOTHCA KIHUHKH HARTIEPLIMX JIHCTKIB
( XBOTHOK), ONAAal0Th OPYHLKOB] Ty CKH.

Poszopmanns aucmyis. 3’ ABIAIOTHCA [ICPIIL JIHCTOUKM, AKI MOKYTH
ByTH e AYKE MATCHLKHMH, MAaTH CKIaI4acTy MOBCPXHIO, CBITIO-
JCNEHC 3abapaneuﬂx.

Piem nazowis. Y opanx 8B (cocHa) NOMHHAETBCA 10 NOABH JIHCTKIB-
XBOTHOK, Y IHIIMX (TOTONS, JHNA) — [111 94C POCTY JTMCTKIB, Y TPETIX (BUIbXa,
Gepesa, MOAPHHA) — MG/ MOABH NEPIIHX JTHCTKIB.
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Jlimus eecemayin. [ounHaeTbed TOM, KONH NEpIl 3@ 4ACOM TIOABH
AuCTKH HaOYBAIOTE XAPAKTEPHUX JUIA IXHBEOIO MITHEOTO CTAHY PO3MIpIE |
1 aaﬁapsﬂcmm. I

Ocinne poszysimanna aucmyis. [IOMHHAETLCA 3 YaCy MOABH MEPLIMX
no-ociHAboMy 3abapriaennx guctkis. Yacro nepuioro o3nakow (asu
CAYIVE TOABA B KPOHAX JCPEB OKPEMMX TUIOK 13 TOBHICTHO JKOBTHMH
AHCTKaMH. Y Bi9HO3ENEHHX POCHHH (a3a XapakTepH3YEThCH
BIIMHPAHHAM CAMHX CTAPHX JTHCTKIB (XBOI).

Ocinne onaoannsa aucmiie. 3a3BUMai NOYHHACTHCA OJHOYACHO 3
POZLUBITAHHAM JIHCTKIB. Y POCIHH 13 POLY BUILXOBHX, TOMOIEBHX — 13
YACOM OTIaJIaHHA MEPIIHX 3eNMeHHX JTHCTKIB.

Po3pi3nsiorh Takok penpodykmugni (hazi, ki MOXKHE OKA3aTH 1
Ha OKpEMOMY (heHOCTIeKTPL. Y JepEeBHUX POCTHH BOHH TaKl:

bymonizayia. Po3sm3HacThes NPH NOABI NEPHTHX 03HAK Oy TOHIB (16myHs,
C/IHBA, YepeMilMAa) abo pO3pHXIIEHHN CEpeXkOK (BinkXa, Gepesa).

[aiminiea. O3naka novarky (a3n — pOKPATTA KIHYHKIB ¥ HEPUIHX
KBITIB (K/1eH, A0myHa, m1i1) 260 BUCHIIAHHA MWIKY (BUTEXa, Gepesa, simna,
cocHa).

Hospicanns nnodia. [TounHAETRCA 3 YaCy JOCATHCHHS ILIOJAMH
PO3MIPIB, XAPAKTECPHHX A IX 3PLIOTO CTAHY.

Posciiosanna nnodie. O3HaK010 BCTYNY POCIHHH B 110 (asy €
OMAfAHHs 3PUIHX MAOLIB | NOTAAHHSA IX TBAPHHAMM.

Jns pociing 3a TOYATOK MaCOBOTO HACTYTIAHHA thenodasn BpakawTh
MOMEHT, MCNI HK0r0 Y hazy Berynuio He merue 40-50% cknany B3fToi
1171 HATIE TOTTYTIALIL

Haibinbw inopmMaTHBHOK CYMAapHOK O03HAKOK BIIHBY
anTponoreHHHx abo nmux (abloTH4HKX | GioTHuHHX) dakropis
CCPElOBHIA € JOBXHHA BereralliHoro neplogy. 3a nogarox
BErCTALIHOTO MEPIOAY B METEOPONIOTTT YMOBHO BEPETHCH MOMEHT, KOIH
cepenboaoboBa TemMnepaTypa noBitpsa nepesuiye +5 °C. Mpu upomy
NOTPIGHO PO3PI3HATH MICIE MpoBeeHNs criocTepexkens. Tak, 8 Cubipy,
VIPH CHIABLHOMY MTPOMEP3aHH] IPYHTY B 3UMOBHIT [IEPI0, BECHOI0, HABIThH
NpH cepeanbotoDOBIA TeMNEPaTypi MOBITPs, sAka nepesuutye +5 °C,
BEICTALIS Y POC/IMH YacTO HE CHOCTEPIracThes. ¥ pailonax, jae He
npomepsac ripynt (Crasponmonkeskuii, Kpacnogapeskuii kpai) BecHoto
UPH TCMIIEPATYPI NOBITPA BHILE HYS B ICAKHX POCITHH MOKE IIOYHHATHCS
BEreTan .

260




3azaabna eKONO A NPAXMusHuL Kype

BiONOrH 32 MOYATKOM BETCTalli B POCIHH BBAXKAIOTH MEPII O3HAKH
Habyxanus GPYHBOK, pitie — MOABY KIHTHKIB SAMCTKIB. lHIn Bueni 3a
MOYATOK BEreTamli NpHHMAanTs T1 BECHAHI 3MIHH B POCIHH, NPH SKHX
0BOB H3KOBE HAXXODKEHHA BOnH. Y BaraThox POCITHH TaKOK 03HAKOK
moxe Gyri HabyOnssinus Gpynsox, To6TO Heploj ayke NMOMITHOTO 1
maibke Ge3nepepBHOTO POCTY.

V BIYHO3ENCHHX POC/IHH, KPIM BUTHOBJICHHA Typropy (AKuo BiH
Gys yTpadeHmit), MOCTOBIPHOI O3HAKOK NMOYATKY Bererauii caia
BBaXATH A06pe momiTHe Habysanus nucTkamy Garma, OpycHHUL |
XHOT SITIBI, COCHH, ANHHK THIOBOTO A8 JITa TEMHOro 3abapBicHHs
B micax noYaTok BecHsHoro nmauy B Oepedn, KAEHA € NEPUIOID
03BaK0I0 Mouatky serctranii. Taka x iHQoOpMaTHBHA 03HAKA
PO3BEPTAHHA MEPHINX JIHCTKIB Y BCCHAHHX edemepoinie. Kinuem
pererailii METCOPOIOIH BBAXKAKOTL YTBOPEHHA CHIFOBOIO MOKPHBY, A
YHMATO JOCHIHHKIB — ONAIAHHS IMCTKIB Y Aepenuux nopia. Ha xymky
NeAKHX YHEHHX KIHCLb BercTailii Y JITHBO-3¢ACHHX POC/IHH 30iracTbes
3 MOMEHTOM, KQ/IH 3aKiHHYETHCA (pa3a OCIHHBOTO PO3LBITAHHA THCTKIB,
10670 (PAKTHHHO — PYHHYBAHHA XAOPOPLIY 1 3aKIHUCHHS thoTocHHTESY.
V BiYHO3EACHHX POCIHH — L€ AaTa MOYATKY 3MIHH MTHHOTO
sabapricHHd JTUCTKIB 260 XBOIL.

[HIHKATOPAMA OCIHHIX 3aMOPO3KIB CIYXKATh CUILTOCIKY/IbTYPH:
KaPTOILIS, HOMIJIOPH, OFIPKH, Ha MB/HI — GABOBHA, 4 TAKOK ACKOPATHEHI
BHJIM — FEOrPIHH, YOPHOGPHEBIL, Ha NiBAHI — Kauu. JUst KOKHOTO BHY
BIAMIMAIOTH TEPITi MOWKOUKEHHS | JIaTy NMOBHOT 3arnben poc/me Bijl
JIAHOTO BHJLY 3aMOPO3KIB.

MeHoNnoridal CHOCTEPCKEHHA 32 IHAMKAUIAHUME 00’ eKkTaMu
NPOBOAATECH a60 HA OKPEMHMX MOJC/IBHHX CK3EMIUAPAX (IPH 1bOMY
3a3BAuai yoknaaHenmil subip ceperHioi Mozien), abo Ha BC1i MomyAlli
i FPYNH 0COOHH. 3ayBajiMO, IO BCI BECHAHI PeHO(A3N NPOXOAHTE ¥
GLIBII KOPOTKI CTPOKH B TIOPIBHANRI 3 0ciHHIMH. Tak, Qa3 onanaxis
JIMCTKIB | 3ALBITAHASA 31eBiBII0ro NPOXOWITE APYKHO 1 JAKIHIYIOTHCH
3a9-11 7116 | merne, a hazu POIMYCKAHHA TMCTKIB, OCIHHBEOIO 1X ONAIAHHA,
AOAPIBANHS NAOAIB MOKYTh OyTH PO3TATHYTHMH Ha 1-1,5 micss.

OucpsaHo, Mo cnpoba cxapakTepH3yBaTH OCIHHE MOKOBTIHHA
AMCTKIB 110 BHOAAKOBO BHOPAHOMY MOJIENLHOMY JIEPEBY MpHPCHCHa
Ha Hepaauy. B paai MeToHK 3a N09aTOK (Bain PCKOMEHAYETbCS Dpath
jieks, konu y Gasy serynuno 5-10% cknany NOnynALii, a 3a no4aToK
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MAacoBOTO NpoXoKeHHA (heHodazn NPUHHATO BBAIKATH MOMEHT, KOIMH
v pasy petynino ve mesme 40-50% cknagy BIATON M1 HATITA MOMYITALILL

Marepiann Ta ofaannannf: MUTIMETPOBHI Nanip; MHIKK; KONLOPOBI
onisul abo duomactepn; repbapHi 3pasky JIMCTKIB MOKPUTOHACIHHIX
NEPEBHHX POCIHH PI3HONO CTYNEHA JKOBTYBATOCTI 3 XJAOPO3AMH I
HEKPO3aMH; POCTYYl IMAaroHM; MaroHy i3 3aKTajJieHHMH OpyHbKaMH;
pospobrenuii 3pazok noGynorH (hEHOCTEKTPIB A1 OIHHX | THX 3Ke BHJIIB,
K1 IPOPOCTAIOTE Y PI3KO BIAMIHHHX EKOJIOITYHHX YMOBaX; po3pobieHi
34BIAHHA /Ul CTYACHTIB.

Xix poboru

Apkyu miniMerposoro nanepy poamiponm 20 x 30 em moainiTe HaBI
NIHIEIO 110 JoBui cToponi. JIiHIK MoAiNAKTs HA piBHi BIAPI3KH, K
noznaqaoTs 12 micsiie (abo 6-7 MmicaIis rereTauil); KOKHHH MICAIE
nommiTe Ha fekamu. [Moaexanno HaneciTs Ha TOMY K IMCTKY rpadiku: y
BHTTIA/I CTOBIYHKIR (onasmi) | namanoi ninii (Temneparypa noitps). L
Jlanl HeoOXLIHI [UIS MOSCHEHHS XapakTepy Mpoxo/keHHs denodas y
3ANEHHOCT] BI KTIMAaTHIHIX A00 MIKPOKITIMATHYHAX YMOB (HATIPHKIAL,
PIK MOCYIIAHBHIT 9H BOJNOTHI). Y BHNAAKy ofHakoBHX abloTHYHHMX
(haxropis i po3BiKHOCTEH TUILKH M1l AHTPONONEHHHM BILTHBOM MOKA3HHAKH
TCMINIEPATYPH H OIaXIB MOXKHA OITYCTHTH.

Bubepits ymoBH, nosnadeHi 1 okpeMux erodas, 3riiHo 3 ereHzon
I 3aBnannsM nodynyire rpadik, skuil HazuBaeTecs derHocnexrpom. Sk
HPHEJTA HA JIONII HAKPECHITh 3pa30K (JeHOCTeKTpa, AaiTe MOKIMRICTL
CTYICHTAM O3HAHOMHTHCSH 3 PAIOM Bke nobynosanux (eHoCHeKTpis
(puc. 46). [oscaits, mo kowHa perodasa NOCTYNOBO MEPEXOANTE B IHIITY
denodasy, Tomy minii pozniny Mix (eropazamu moxHmi (1€ 03HAYAE, 11O
POCIHHH NEPEXOIATE i3 O/tHIET (a3 B IHITY HeoHOYACHO). [TpogoBkeHHs
CTPOKIB THX 43 IHUIHX (heHO(ha3 MOKITHBI YEPe3 3MIHH eKONOTTHHHX YMOB:
HAMpPHITAL, TEPE3BONOKEHHA IPYHTY B IHMOBHIT TIEPIO/T, BEMHKO] KUILKOCTI
onazis Ha Qowi Tpuanoro Tennoro mra Ta iH. Ckopouenns denodas
CHOCTEPIracThCA Y BHMAJAKY CTPECOBHX CHTYAIIH: PANTOBMIl TErKHii
3aMOPO30K a0 CyXOBIii, aBapiiiHi BUKHIH NITPHEMCTE. Y [HX BHNAIKAX
nepexiz ojuiel henodasu s inmry moske GyTH piskHM.

[Tiens noscuenns npuHLHNIB NOOYIOBH (eHOCHEKTpIB CTYACHTH
MOBHHHI BHKOHATH 3aBaHH#, 4 TAKOK 0DAyMaTH BIANOBIAL BHKNATa4a
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MOA0 XapaKTepy NpPOXOLKEHHA jenopas y THX UM IHIIHX yMOBaxX
cepeoBMIla.

3pazok 3aB/lanus

[MoGyayBaTH i HOACHHTH HEHOCTSKTPH (POXO/DKCHHA denodaz) i
OJUHIET 1 TiET % iepesHOT Nopojn (HANPHKJIA]L, KallrTaH KiHCchKHI (Aesculus
hippocastanum L.)) nipn il NPOPOCTAHHI B PaiioHi BO03DEPEIKCHHA 3
BeHKOI0 akBaropicio (tumy Bopouesskoro), POIMILIEHOTO B MEHAX
MiICEKOT EKOCHCTCMH, 1 MPH NPOPOCTAHHL LBOTO K BHLY B NO0CAIKAX
HeHTpanLHUX Bynuib Micta (taba. 56). Onnax y rabamm 56 1 Ha
PHCYHKY 46 HE HABOJIATECH dernodazn | (3UMOBHI CIIOKIH) 1 2 (moMaToK
pyXy COKY), OCKINBKH 118 BKa3aHHX JIEPCBHHX POCIHH 1 XapakTepy
JaBJaHHs BOHU Mo iH(pOpMaTHBHI,

[MoBytysati 1 HOSCHUTH (heHOCTICKTPH (TPOXOLKCHHA derodas) 1
JTHITH, SKA POCTE Y BYIHYHHX [10CAJKAX MICBKOTO CEPE/lOBHINA 1 B
3AMICHKOMY ITAPKOBI.

72 I ) N = ]

Puc. 46. 3pazox enocnexmpia (npoxedscenns greviodaz) moopun piznozo
ceozpaghiniozo noXedNceHns & Kyavmypax y 60 ku na nianiv 6io m.
Kpacnospesxa: A—modpuna cubipcska nigdennozo noxodncennn, b —
MOOPUHE CUBIPCLKA NIBNINIO20 ROXOOHCEHNA, B — modpuna
anoncera. Denohazn: 3 — nabyxauna dpyusox, 4 — nogea nepuiix KINYuKie
xeoinok, 5 — possepmanis xeoinox, b — picm nazona, 7 — thaza aimnvoi
sezemauii, 8a — noUAMOK 0CiNHLO20 po3UEIMyEaUnR X6oT, 86 — nosne posysi-
yygannn, 9a — novamor oCiniboz0 aucmonady, 96 — nosue onadanns xeor
(3a A.L Dedoposoio, A.H.Hikerscskomw, 2001)
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Tabnuya 57
Crpoxu nouarky i sakinvenns penodas y neperunx sugis
Y Piznux exoJorivamMx yMoBax

= | Ha3spa denoan Crpokn npoxokenns denodaz
4 Jasaanng la 3asnanna 16 (no-
? (nopoaa — xanrrau) poaa — numna)
z [Mobmway | Llenrpans- | Jami- Mentpa-
2! B0a030e- | Wi Bynmmi | ceki ABHI  BY-
' PeKeHHA nmapkd | o
3 | INowatox waby6- | 10.IV- 30.111-10. 10.IV- | 5.IV—
uaeinug Gpynsok | 30. IV v 25.IV 10.1V
4 | llowarok onapan- | 30.IV-5. | 10.0v=20. | 25.1v- | 10.IV=
HA JTHCTKIB vV v 5.¥ 20. 1V
5 | Posropranus 5.V- 20.IV- 5.V- 20.1V-
TTHCTKIB 20.¥ 15V 20.V 22,1V
6 i A 20.V- 10.V— 10.V- | 5.V-30.
100X 15.VIII 25.vI1l | vl
7 | ®aza mitHeoi Be- | 10.VI- 1.V-20.V 25.V- 20.V-
reTaLi; 15.V1 16.VIII- 30.V 25.V
[Touarox 151X~ 20.VIII 25.VIIL | 10.VIII-
Kineun 20.X —15.IX | 15.VIII
8a | Ilowarok ocivaso- | 15.1X- 16.VIII- 25.VIID | 10.VIII-
ro  poiksitanns | 20.X 20.VIII —15.IX | 15.VIII
JNHCTKIB (noara
MEPLIO] KOBTYBA-
il TOCTI) -t
86 | IMoeHe po3kei- | 20.X— 30.VIII- 25IX- | 25.VII-
| TAHHA JTHCTKIR 20.X1 101X 20.X 30.VIII
9a | Mowarok ocin- | 20.IX- 30.VIII- 10.X- 30.VIIT-
| | Hboro nucromany | 10.XII 301X 25X 101X
96 | Moene onapauns | He mpo- | 30.1%- 25.X- 10.X-
THCTKIB pocno 30.X 25.X1 10.X1

Hanectn na denocnexrp AOBAKHHY BCTETALITHOTO NEPIOAY JePEBHHX
HOPIL Y PI3KO BIIIMIHHHX YMOBaX cepejlopmia.

Bucynyt sepeito — nosicHenus (penopurmie npu npopocranmi
/ICPEBHUX TIOPUL Y PI3HHX EKOMOTTHHHX YMOBAX | MOACIMBOCTI IIBOTO
HHTCIPAILHOTO NOKA3HKKa AK indopMaTHBHOrO GioiHMKaTOpa.



Baranska exonozing RPaKmuNKuL Kype

Braus aumponozennux 4uNHUKIs Ha XIMIYHUE CKIa0 pociun

'E Pobora Ne 67

BuaHauenns 300bHOCTI JHCTKIB, XxBOI, GpynbLOK | KOpH
NepeBHNX POCANH UK inANKauiiinoi o3naku 3adpyiHenns
NOBITPHHOTO CEPEIOBHINA BAKKHMH METANAMH

JlocHipReHns, NPOBE/ICH! Ha IEPEBHMX POCITHHAX, TOKA3AIH, 10 BAKK]
MeTanH, Cyabgyp TA IHIN eleMEHTH HAKOTHUYIOTECA B OPraHax pocianH
i 3a IXHIM CKAAI0M MOKHA OLIIHHTH exonoriany oberanopky. Ocobnnso
CHILHE HAKOMHYEeHHS 3a0py/IHIOOMUX PCHOBHH CNOCTEPITAETECA B
IMMOBHIT IIEPIOJT PH BLICYTHOCTI PIIKHX ONAIB.

Ile HAKONMUYEHHS BIAOYBACTLCA K MLTAXOM TH(Y3Ii, TAK | BHACTIIOK
3B’ A3y BAHHA BAXKKHX MeTaslie abo ix posuHHHHX concil Y MEHI pyXoMmi
KOMIIEKCH 3 DUTKAMH, AYOHILHHMHE PCHOBHHAMM Ta 1H. 32 BLICOTKOBHM
CKJIA10M 3011H, JI0 AKOT BXOAATH BAXKI METAlH, MOMKHA CYIHTH 1po
EKONOTYHY HECTIPHATIMBICTE TIET 4H 1HIIOl TepHTOPIL. 3a NAOCTATHROT
kinkKocTi Marepiany (He Menmic 10-15 3pa3kis oJHIET IEPEBHOT NOPO/IH
B OnHOMY Micni) 1 craTHCTHuHIH 00podul MOKHA noOyyBaTH KapTy-
cxemy 3abpyresoi TepiTopiil. [TpH UEOMY AYHKE BUINOBLIAIEHAM € BHOIp
pocrmiu-Gioirmukaropa. L1 pocmuiy noBHiHI Gy TH A0CHTE CTIHKHMH [0
3abpyHenns arMocdepH, 3aTHIMH HAKOIHYYBATH IX Y CBOIX OpraHax i
[ITHPOKO PO3TNOBCHDKEHHMH.

TlieTin XBoT a60 KOpY ICPEBHHX POCHHH-BI01HIMKATOPIB 30¢PITh 32
7-10 HiB 10 3aHATTA B PI3HHX YACTHHAX MICIEBOCTI 3 METOIO OXOIHTH
PI3HI CKONOLItHI YMOBH, BHCYIIITE /10 TIOBITPAHO-CYXOFO CTaHY, noAp1OHITH
| BUCYIIITE 710 abCOMIOTHO CyX0i Bark B TEPMOCTAT] NPH TEMIeparypi
100-105 °C.

3pasku kopu 1 aueta (no 5-10 1) 38axTe, NOAPIOHITL Ta NPOBEAITE
03071€HHA: CyXi T4 NOAPIGHEH] 3pa3Kn ICPEBHHH, KOPH, JIHCTA, BLIOpat!
MeTOIOM cepeanbol pobu, 3sakTte 10 0,01 rna wanki. [lomicTiTe i y
nponanci il 3sakeni Gpappoposi THI aGo B ynapiosaibii Haiiky (d =
5-7 om). THrai MOCTABTE Ha POIITPITY CACKTPOILIATKY Y BUTAKHIN wadn
I nporpifiTe A0 oDBYIMIOBAHHA Ta 3HHKHCHHA 9OPHOIO JAHMY. Ipn
HASBHOCTI BEMHKO! KLIBKOCT] POCIHHHOTO Matepiany MoxHa Horo
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JOTIOBHIOBATH 3 MONEPEIHLO IBAKEHOTO 3paska.
[Torim Turni nocrasre B Mydensry nia npu Temneparypi 400-450 °C i
cnamoiire e 20-25 XB. 10 TAKOTO CTaHY, KOITH FOMLT CTaHe Cipo-6immm.
[1pn GuIbIL BHCOKIH TeMITEpaTypi MPOKAPIOBAHHS MOKYTH OyTH CYTTER]
BTpatu cynbypy, (ocdopy, kaniw ta Harpiw. Moxke Takoxk
CHOCTCPIraTHCs CIUIABNEHHS 3 KPEMHIEBOIO KHCIOTOI, LI0 33BA/KAE
TOBHOMY 030JICHHIO. B 1IbOMY BHIIAZIKY IPUITHHITE IPOKATIOBAHHS, OCTY/ITh
THIT H 10T Y €MHICTS JICKUIBKA KPAIle/s Fapaaoi HCTHILOBAHOT BOIH:
MUICYIITE Ha TUTHTIL | TPOJOBIKYHTE NPOKATIOBAHH.
MOoKIIMBI TAK] BAPIAHTH KOIEOPY 30J1H:
* 4epBOHO-OypHil (IPH BETMKOMY BMICTI B 3pasky okucis hepymy);
® 3CNCHYBATHH (y IPHCYTHOCTI MAHTAHY );
® cipo-OumHii.

[Tics NPHIHHEHHA CNAMOBaHHSA, THITI OXONOAITH B €KCHKATOPI 3
KPHIIKOK) 1 3BaKTE, BHPaxy#Te BUICOTOK 30/1H 3 [TICKOM T4 KPEMHIEBOIO
KHcnoTow. [lis Toro, mo0 BH3HAYKHTH Bary YHCTOT 30IH B THITH, Jogaiire
L M2 IHCTHIILOBAHOT BOAM 1 2 MJI POFYHHY XJOPHIHOT KHCIOTH (1:1),
liepeMilalite, BUNAPYITe A0 Cyxa Ha NOBITPAHII GaHi i MiACYHTH IpH
Temneparypi 120-130 °C qnst 3neBojnenns kpeMmuicBoi kucnoti. o
CYXOro 3anuuiky B Turim gogaite 2 mn posauny HCI (1:1), 3 s somm,
nepemilaiite, nigirpiiTe i npoduUILTpyiiTe rapauHM Yepes 6e3zonsHmil
(husTp cepeansoi uinbHOCTI, d = 7 cM y KoHiuny Koy Ha 100-200 s
abo B cTakaH TAKOI K EMHOCTI, IPOMMIITE THICHD i binkTp rapsuoo
BOJIOK) (5 pasis 10 5 1), KOXKEH Pa3 Aal0YH POUHHY MOBHICTIO CTEKTH.
B kinui npoueaypu onuu pas NPOMHIHTE KpaneasHHM crnocobom,
HANpPARIAOH Kparl Ha kpai (uisTpa. MinkTp, Ha AKOMY 3HAXOAMTHCA
MICOK Ta KPEMHIEBA KHCIOTA, NOMICTITh y TOJ e THreis, BHCYIIITE,
MPOKAMITh, OXONOMITH 1 3BaxTe. PisHuua MI}K OCPKAHOK MACOK i
MACOIO TIOPOKHBOIO THITIA A€ BMICT MICKY | KPCMHIEBOT KHCIOTH B
HABAKIN. 3 O/CPKAHHX JAHHX BUPAXyHTe BMICT 307M 3a (opmynoro:

X = lOO-fALB)Du
N 1

ne X — BMicT 300 (%);

A — Maca 3011 3 MICKOM | KPEMHEKHCIOTOI0 (r);
B — maca kpeMHICROT KHCIOTH i micky (r);

N —abconoTho cyxa HeRakka (r).
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Hakonwdenns GEHOILHHX CHOJIYK B OPraHax KBiTKOBHX
POC/IWH, MOXaX, JAMIAHHHKAX 9K NpPOosAB 3aXMCHOT peaknii ua
HecnpuATIHBI (AKTOPH CcepeloBHILA

deroTbHI PEMOBHEN ABAKIOTE COG0I0 BETHKY i PI3HOMAHITHY TPYITY
ApOMaTHYHHX CTIONYK, HaJ3BHYAIHO PO3NOBCIO/KENY B POCIHHHOMY
cBiti. Ix uactka cranoByTh 10 2-3% MACH OPraHidHOI PEUOBHHHM, 4 B
esiux sanaakax — 10 10% i Ginbiue. B OKpeMHX opraHax pociH ix
KiITbKICTE Pi3KO 3POCTAE: B CHHBO-(DIONECTOBHX NEMOCTKAX Bparxis ( Viola
hybrida hort.) ix 33%, a y cafoBux (opm Dapsiuky (Finca L.) —24%
(Baaseit, lyruit, 1978; Bapaboit, 1985; Jlebenena, Curnuk, 1986),

Jlo rpyn# (hEHOIBHAX CIIONYK HaneKaTh AABOHOLH (131010 1HO
aXTHBHI PEHOBHIH BAraThoX TIIO/1IB, ST1/L, OBOYIB 1 THKOPOCTHX POCIHH).
BOHH MOALNAIOTECA HA KAaTeXiHH (OCHOBHI AKTHBHI PEYOBHHH Haio),
nefikoantoniagy (Oe30apBHi peYOBHHM, YAaCTO MONCPCAHMKH
(NABOHOIANMX MIrMEHTIB), (IaBOHK 1 (praBOHONH (kOBTI pEHOBHHH
GararsoX KBITIB), 3 TAKOM @HTOLIAHH (CHHI, YEPBOHI, (PIONICTORI ITITMEHTH).
Jlo noniMeprix GEHOIBHUX CIONYK BLIHOCATS 1y OHIbHI PEIOBHHH (ix
farato B xopi jayba Ta BepOM), NirHiH (AcpeBHHa), MeJIaHiHKu (dopHE
3abapRieHHs KBITIB 11X YaCTHH, a TAKOXK [IOBEPXHCRHH NOKPHB KOMaX).
Xankou | aypoHH TAKOK HAAAIOTH KBITAM JKOBTOTO 3aDapBICHHS abo
BUITIHOK CJIOHOBOT KICTKH.

OnHAM 13 MOXIMEHX NUISXIB YTBOPCHHS (JEHOMLHIX PEIOBHH € iX
HiOCHHTES i3 BYTIEBOJIB, K1 YTBOPIOIOTECSH B MPOLEC POTOCHHTESY.

V pocnrpax (eHonbHI PeHOBHHH MAloTh 3AXHCHY (yuxio. Boxn
HAKONHWYYIOTECH B OPraHax PociHH NPH HECHPHATIHBHX YMOBaX
cepenopuma. [IpHKAAZOM HBOTO MOKE CHYTYBATH HAKOMHYCHHA
aHTOLIAHY | NOYEPBOHIHAA NAroHis, ﬁpyHbOK | MOJIOJIMX JIMCTOYKIB Y
nepesuux pocnds Ha [TiBEOY1 1 y BHCOKOIIP'AX (0cobnuBo B NEploi
BECHAHHX 3AMOPO3KIR), @ TAKOXK HAKONMMCHHA IHIINX TPYN (EeHONbHIX
CHIOMYK Y IEPEBHIX pocuH Bocenn Ta s3umky (Bapaboii, 1984). (DeHonsH1
CHONYKH BIAIPPAIOTh BEHKY POb B IMYHITETI POCIHH J10 PIZHHX
4aXBOPIOBAHE | MOLWKOIAKCHD KOMaXamH. Hepiako 3axucHi GieHONH Y
3A0POBHX POCAMH BLICYTHI il YTBOPIOKOTHCH JIHILE AK PEAKLIA-BUINOBLb
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Ha ypaxerHs 30ymnkoM ((Grroanexkcuin). PeHONBHI CIOTYKH BUITPaOTH
BAXITHBY POJIE [PH 3AT0CHHI MEXaHIYHHX YIIKODKEHb, B 3AXHCT] KNI THH
B [IPOHHKAIOUOT pajiallii, NpH NosABi BUITEHHX PajMKANiB, MYTalreHIs,
OKHCmoBadIB. Tax, y XBOT sUIMHH MUIBHILICHHS BMICTY (JCHONBHMX PEHOBHH
ma BrumBom okcuay cyneypy (VI) cmocrepiranocs sa micans o
YIIKOJDKeHHA XBOI, TOOTO Dy10 HIOH MONEPETHUKOM BHIHMIX XJ10PO3iB i
Hekpo3is (Apramonos, 1986).

DABOHOTIHT MITMEHTH, OO 3YMOBIIOIOTH NPUPOIHE 3abapRIcHH
KBITIB, IUIOAIB, ArL, JIHCTKIB, KOPH, MOKPHBHHX NYCOY0K GPYHLOK,
3abesneqyloTh npHBabIIOBAHHEA TBApHH-onHmoBa4iB. L[a rpyna pesorun
BHIUSETHCS B IPHPOJIHE CEPEIOBHINE 3 BUIMEPIHX 3ANHILKIB POCITHH |
Ma€ BeIMKE IHAYCHHS B aflenonarii.

Bararo 3axucHHX (JeHOMIB, MPOMIIOBIIH I'eHETHIHMI BLAOIp, cTanu
HCBLI'EMHHMH BJIACTHBOCTAMH POCITHH (HANpPHKIaf, NEPEeBAKAHHS
HCPBOHOUIMIIKOBHX (POPM XBOFHHMX B YMOBAX IBHOMI | FPCHKHX CHCTEM),
B IHIIHX BUNAKAX BOHH NPOABIAIOTLCS Y BIANOBUIS HA HECTIPHATIIHB
YMOBH K MONEPCIAHMKH NelikoanTouianis (Ge36apeui mirMeHTH), 5K
MOCTIHHO MICTATBCSA B JIMCTKAX, Kopi pociut. [Mpu necraui HITpOreny
NHCTKH KapTOIUI MOYHHAIOTH NPOIYKYRATH aHTOLIAHH.

Hakonnuenns denonsnux peqosnn nin BIVIMBOM HECTIPHATAHBHX i
CTPECOBHX YMOB cepeoBra 3abesneuye crifikicts Buay. Li pesosuan
BHKOHYIOTE POl 3aXHCHUX Dap’epiB Ha NUTAXY MEXaHIYHHX, XIMIYHHX,
TEPMIMHHX (PAKTOPIB CEpesIoBAIlA, 4 TAKOXK XBOPOBOTBOPHKX BILIHBIB.
3BHtaliNO AepeBHa Kopa, 0GONOHKM HACIHHS, TUIOAIB, ArLL, KIYOHIB Ta
IHIL MOKPHBHI TKAHHHH MICTSTH MUIBHIEHY KUTBKICTS (eHOIBHIX CHOIYK
(nybunbHi peuosunn, phnasonoinu, peronokncnoTy) i YTBOPIOIOTh
JAXHCHHI TOKPHB, 0 3aXMIIAC KITHHH, AKI IUIATECS (MEpHCTEMH
AMKATLHAX 4aCTHH KaMO110), | HaciHus (MaibyTHI 3apOJIKH KUTTH) B
BCAKOTO pojty YIIKO/DKCHS, 3an001raloTh X NPOHHKHEHHIO BCEPETMHY
TKAHHH.

MeHONBHI MKO3IMAN KITITHH MOXIB, JIMIIAHHHKIS HONEePe/LKYIOTh 1X
THATTS, & MICHA BUIMMPalHs CHIPHSIOTH YTBOPSHHIO Topdy. Penonsui
JHIAHHHKOB] KHCIIOTH NPHIHIMYIOTH PO3MHOXKCHHS Baratbox 6 Oaxrepiit i

IUTICHSBH,

Barato gpenoneumnx cnonyx BHKOHYIOT (MTOHUHIHY pois. Karexinm,
AHTOLIAHH, DEHONOKHCAOTH | AyOHIEHI PCHOBHHH HaleXaTh J10
AHTHOIOTHKIB POCTHHHOO OXOIKEHHSL. DITOHLIHMT (AHTHEIOTH I
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(heKT BHABASIOTH 1 TPOCTI heHOIH (NMIPoIKaTEXiH, FIPOXTHOH, HIPOTAIoH
ra Txui oxucHenl xinonsi Gopmu). Tak, ranatu (MeTHIOB] Ta eTHIIOB]
edipn ranoBoi KHCIOTH), BHIICH 3 NIO/IS KICHA, TPHTHIMYIOTH pIcT
TyGepKYILO3HOT MATHYKH, P&IY NIICCH! Ta rpubie, fesKkux OaKTepii,
[IATOTCHHMX JUTS POCITHH, MAIOTE POTHBIPYCHY IO,

Ore. AocHijpKeHns GaraThoX aBTOPIB [OKA3ATH, 10 OCHOBHA
(pyHK11Is PEHONBHAX PCIOBHI — 3AXHCHA, BOHH HAKOMUIYIOTECA B OpraHax
POCIMH Y HCCHIPHSTIMBHX, CTPECOBHX YMOBAX CCpPCAOBHINA I MOXKYTE
cayrysaTi HadiiiHoto Gloinaukaiiitnolo o3nakow. B ganii pobori
APONOHYETBCH METO] BH3HAYCHHA CYyMH (PCHONBHMX CRONYK 33
Jlesenranem y moauikauii A_J1. Kypcanosa (1937).

MaTepiaan it 06AaIRAHIA: CTYNKH, Barn Topaidni, cknankn qa 100
w1, BOZAHA Dans, BunapoBanehi yainky Ha 800-1000 s abo crakanm
TAKOTO CaMoro 06 emy, GlopeTku, konbH Ha SO M1, POTTHH THHIOKAPMIHY,
0,1 1 pozunn KMnO,, IMcTriboBana BOjia, NCPEMONOTHH POCIHHHHI
marepian (McTiH ay6a, Kiena), 310paHii y pI3HHX EKOTOTTHHHX YMOBAX.,

[puzomyeanns poswuny inouzokapminy: PpO3dHHITE I 1
iHaMroKapMiny B 50 M2l KOHUEHTPOBAHOL Cy/ThhaTHOT KHCIIOTH | IOBEAITE
BOJ1010 10 1 m.

Xin poborn

Hapakxy B 1-3 1 cyxoi pedorunn nepemencry abo 4-10 r csokoro
POFTEPTOrO B CTYILL 3 BHTHM CKJIOM POCITHHHOIO MATCpIaly Harpifre y
ciotgmm Ha 100 v i3 40 M1 THCTHALOBAHOT BOJM NPOTATOM 15 XB. Ha
KHILI91i BOJBIHIN GaHi IpH IHTEHCHBHOMY IOMIITTYBakH], EKCTpaKT 0Xono/uTs,
NpOGUIETPYITE | IOBEIITS 10 MiTkH B Kond1 #a 50w Yacrimy QTPHMAHOTO
excrpakty (10 M) nepenecits y dapdoposy saniky abo CrIsHKy ob'eMoM
£00-1000 mn, aomaite 750 MI AUCTHABLOBAHOI BOJM 1 25 MI pO3YUHY
irumrokapminy. Cymim giarwrpyiire 0,1 1 posmsnom KMnO, (3,161 KMnO,
B | 71 BO), PETENLHO MOMILIYIOUH. 3aKiHueHHs THTPYBAHHS BCTAHOBITH
3 MOSBOIO B POFTHHI 30OTHCTO-KOBTOIO BUTTIHKY. Peay/srar THTPY BaHHs
HOMHOATE Ha NEPEPAXYHKOBHIT KoeIEHT A NEPCBEACHHA MUILITPIB
0,1 1 KMnO, B mimirpasi eHOBHHX CIIOMYK, AKI MICTHTBCA B 10 pur B3ATOTO
Ha TUTPYBaHHA CKCTPAKTY.

Jns 61AsM01 TOMHOCTI NApanelbHO NPOBENITE KOHTPOIBHE
rHTpYBaiA, B akoMy 10 M2 KCTPAKTY 3aMIHITD 10 Ml AHCTHALOBAHOI
BOJIH §l OTPHMAHE IHAYCHHSA BHPAXYHTE 3 OCHOBHOTO BU3HA4CHHA,

269



C. C. Pyoenxo, C. C. Kocmuwiun, T, B. Mopososa

Haifgacriie KopHCTYIOTHCS nMepepaxyHkoBuM Koedimientom 4,16
{BU3HAMCHMIT UNA KHTAHCHKOTO TAHIHY ), OIHAK U1 AHAMIZY YAHHOI'O JHCTKA
B HAaIIi Kpaiii BHKOpHCTOBYEThed Koediuient 5,82, a B lnmi —4,62.

5.4. AyrexoJoriuni JoCHiUTKEeHH TIOAUHK

Hocaidncennn yumozenemuynux smin

'E' Podora Ne 69

Oninka piBHg reHeTHYHOr0 PHIHKY TepuTOpii
32 MiKposiTepHAM iHIeKcom

Mixposdpa — e HeBenHuKl CTPYKTYPH OKpyrnoi dopmu, fki
BHABNAKTLCA B LUWTONIIA3MI KIITHH | MAlOTh KOIIP, AHANOTIYHMIA sapy
npu 3abapBaeHH] AACPHUMH DAPBHUKAMH.

YTBOPIOWTECA MIKPOApa 3 aucHTpHIHNX (Gparmentis abo
BLICTAIOUHX LITHX XPOMOCOM YHACITIIOK NOPYIICHHS aXPOMaTHHOBOTO
BCPETCHA. BUIBINICTL AOCHIIHNKIB BBAKAE, 110 BEPXHA MEXKA PO3MIDIB
Mmikposinep '/ ~'/. miamerpa sapa knituH. BusHadeHHs 4acToTH
3YCTPIMAILHOCTI KINTHH 13 MIKpOsIpaM#, abo MIKpOSIEpHOTO iHEKCY
(1,,,). € ITHPOKO PO3NOBCIOKEHNHM EKCTIPEC-METOOM OIIHKH MYTAPEHHOL
11T I0BKINNA. YITPOBa/PKEHHS JIaHOTO METOY B TPAKTHKY Oi0iHAMKaLi
nos’s3y1oTk 3 iMereM B. lmiga (W. Schmid). Came sin 3AMoYaTKyBaB
33CTOCYBAHHS MIKPOSJICPHOTO TECTY /LIS OCTIKCHHS MYTATCHHOCTI
PI3HHX areHTis in vivo. Lleii MeTon He NOCTYNAaEThCA 3a YYTIMBICTIO
MeTadasnomy abo anadasnomy aHanily, NpoTe 3HAYHO MEHI
IpynoMicTRii. MIKposiepHuil inaeke OyKkansHOro emTelmiio (KniTHy

cnH30BO1 obononku POTOBOT MOPOKHHHK) 3PYUHHI Y 3B'33Ky 3
JAOCTYIHICTIO Matepiany. Foro MokyTh 3aCTOCOBYBATH B IOCHIKEHHSX
Broekonoru 6e3 3amyHeHIA MEARTHOTO NEPCOHANY, OCKITBKH eH croci6
3abopy Matepiany He HANEKHUTH /10 IHBAINIHUX METOIB. 31e6inbIIOoro
MIKPOSTIEPHHIl 1HICKC BHIHAYAIOTH Y iTell, 0CKINLKHA IX CHaKOBHii
Matepian Ginsin 9y TAHBHIT 10 HECTIDHATIIHBHX YHHHHKIB. KpiM Toro,
cepen ar TEH HE B TAKIH Mlpl NomupexHe na.nu-mn AKC MOMC IIIRBHIJI}"BETH
BUICOTOK KIITHH 13 MIKPORPAMH,
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Marepiaan it 06aaIHANKA: MIKPOCKOMN, HABIP KOCMETHHHIX
MATHYOK 13 BATHHMH HAKOHCUHMKAMM, upc;um.rm ckensus, dikcarop,
Gapsuuk (anerokapmin abo ALETOOPCEiN), KHIT ACHa BO/A.

Xin poboth

Ilepen nouarTkoM poGOTH HEOOXIAHO NUINMHCATH KOKHE NPEAMETHT
crenbite. JUIs HBOTO HAKISHTE CMYKKY NATicpy Ha HIDKHIH B1K IpeMETHOro
ckna. CKAaiTh CIMCOK [iTei ¥ Kiaci (BKazKiTh MPI3BHILE TA IM 5 KOWHO1
JDFTHEM, A TAKOXK 3p06ITH BIIMITICH PO XBOpoOM ). 3aumppyiiTe 1eH CHCOK
rak: 1.1, 1.2, 1.3 1 ©.a. — nepwa undpa, 03HauariMe HOMEpP cend B
3arankHOMY CHHCKY HAcCICHHX NYHKTIB, a Jpyra — BLANOBLIATHME
MOPAIKOBOMY HOMEpY JAHTHHH B KiacHOMY skyphaii). [lepe ysarmim npoh
MPOCTEKTE, 106 yei AITH CHOTOCHYIH POT KHN'A4eHOI0 Botolo. Tlo TiM
KOCMETHHHOK TanH4YKOK, 3MOYMEHOK BOIOKD, BIILMITH Fickob 13
BHYTPINIHBO! CTOPOHH HOPOKHHEN POTa (3 BHYTPILIHBOrO DOKY 1MBOi Ta
NpaBoi MK, @ NOTIM 13 HIDKHEOT TyOH). 3pobiTh ACKLIbKA BUIOHTKIB Ha
MpeAMETHOMY CKII, gucywims. Taniiky BuyiaiTe ITHHL, o0 BoHa cama
ii sruisyna. [lum By npojieMORCTpYETe AK TMTHHI, TAK 1 11 DaThkam, 1o
Nanuil CHOCI6 BHKMIONAE MOKIMBICTL MEPEHECEHH THPEKIIH MIK
AocaiuKyBanMH ocobunamu. [lposemite nonepednio dikeayiio
316paHoro MaTepiamy: NOMICTITH CKEbI B 967 cTHI0BMIT criupT Ha 15 xb.
Bucywime. Tlicna HBOTO 3aCTOCYHTE OCHOGHY ghikcaio: NOMICTITE
fpeMeTHI ckenbla y dikcarop a 1,5-2 ron. Croran dikcaropa: cnupt,
XA0POGOPM 1 THOITHA OLITOBA KHCIOTA Y criiBiaHomenH 6:1:1.

IMicas ocHoBHOT (ikcauil Marepian 3HOBY gucywims. Tenep
hapbyiime aueroopeeinom abo anerokapminom ( 1%-# posunn opceiHy
b0 xapminy B 45 %-ii onrosiii kncnoti) nporsrom 15 X8, Bucywimes.

Mikposapa aHani3yiTe Nijl MIKPOCKOIIOM THITY MBH-11 npu
s6insmenni x900. [Midpaxyime KiIbKICTh KITHH 13 MIKPOAIpaMH Ta
JarankHy KUTBKICTS Kaitie. [Ipy niipaxyHKy BHKOPHCTOBYHTE METON
NaautoK (KITHHH 3 OIHHM MIKPORIPOM MOIHAYANTE - AY gmiTHEr 3
BOMa MIKpOAAPaMH Ho3naute L2, 3 Tphoma - L1 T, @ kaitHE# Oes
mikposaaep — | ). TeperauiTe Bl KATHHE B 011 30pY MIKPOCKONa,
JANWITITE OEPKAHI PE3yNLTATH, OTIM TIEPEMICTITH NPENapar B iHie
none 3opy. JLis pospaxyHKis 3py9HO, KOM 3aralibHa KUIBKICTh KIITHH
nopigmioe 1000 Ha koauoro inausina. [ligpaxyiiTe KUILKICTL KIITHH 3
MIKpPOSAPAMH 1 KUTBRICTh MIKPOAZED ¥ HHX.
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Mikposdepnuit indexe pozpaxyire 3a opMmynoo:

I.\b‘f

=" %100,
N

ne {,,, — MIKpOSJICPHHI 1HJICKC;
N — KUTBKICTh KJITHH i3 MIKPOSLIPAMH;
N — 3aransHa KUIEKICTE KIITHH.

Pospaxyiire cepednio kinvkicmu mikposdep (M) B kaitnnax i3
MIKPOAAPAMH, BUPAXyBABIIIH 1i SIK CIIBBLIHOMECHHSN 3aTATBHOT KUTLKOCTI
BIABICHHX MIKPOAJICP JI0 KUIBKOCTI KJTITHH 13 MIKPOSLAPAMH.

[Tinpaxyiite vacmomy Kiimun i3 pisnolo Kizskicmio fopaxdep
(Xygsp Xy L1 1.J1.) SK CHIBBUTHOIICHHS KUTBKOCTI KIITHH 3 N-10 KUIBKICTIO
Mmpusw: (OHIM, IBOMA, TPHOMA 1 T.11.) JI0 3arajibHOT KITEKOCT] KIITHH
13 MIKPOSIpaMH.

[TokasHHK NOMKOKEHHs F'EHETHYHOTO MaTeplany B A0CHUDKYBaHIiH
perepHIi TOYL OLIHITH 33 MeToHKO0 A L. Topogoi. [lna nporo BusHaure
TaK] NMOKA3HHKH:

I, — (hOHOBE 3navEHHs MIKDOSICPHOTO IHJCKCY VIS 1aHOrO (hizHKo-
reorpagiunoro paiony. lle naiiMennie cepeane 3nayeHHs 1. cepen
Aociiennx BaMu penepHiX TOHOK JaHoro tbnmrecnrpaq:l'mom paiioHy;

T — kpurwane 3mauenns /. jns gasoro ¢isuko-reorpadivnoro
paiiony. Lle naitbinsme cepeme snavens | 2wq CCPEn nocmkeHnx Bamu
PENEPHHX TOYOK JaHoTo (isuKo-reorpadisHoro paiony;

[1, — cepenne 3HaYCHHS MIKPOSACPHOTO iHACKCY B JiTeil KOHKpEeTHO1
PEIEPHOT TOUKH;

[T~ noKa3HUK NOIIKO/DKEHHS TeHETHIHONO MATEPIANY B KOHKPETHiii
penepHii To4LU, SKHii pospaxyiTe 3a hopMynoo:

—Fp H r Hﬁomﬁ
)77 S Wi, .
'

Kpum == wonmgh
OwHITH PIBEHE NOMKOKECHHS TEHETHYHOTO Marepiany 3a MKAIo0
A.L T'opogoi (Tabn. 58).
Hocnidwcennn ghizionoziunux smin

3a Busnavennam BOO3, 310por’s — ue He Tinbku BIUICYTHICTE
XBOPOD, aic ii NeBHHii piBeHb (i3MTHOT TPEHOBAHOCTI, MiATOTORMCHOCTI.,
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Tafiauys 58
PieHh MOIMKO/IAKEHHS I¢HETHYHOTO MaTepiany
3a mikanaow A.l. Toposoi

Ne n/n [ PiBeHb NOMKOIKREHHS TEHETHY-
HOTO MaTEpIATY
1 0,00-0,15 Huzskuil
2 0.16 - 0.30 Hitkue cepefHsoro
3 0.31-045 Cepenniit
4 0,46 - 0,60 Buuie cepepsbora
5 0.61-0,75 BucoknH
| 0,76 - 1,00 MakcHManLHHT

(HYHKLIOHATEHOTO CTAHY OpraHisMy, AKHH € (i310NOTTHHOK OCHOBOK)
(h13uHOrO, NCHXIYHOro Graronony s,

BixOIs4H 3 KOHIEHILT (I3HTHOND 310POB’ A, OCHOBHHM HOFO KPHTEPIEM
MOXKHA BBAKATH CHEProONOTEHLIAN OIOCHCTEMH, OCKIIBKH
KHTTENSILRICTS BYb-KOr0 KHBOTO OPraHisMy 3aJICKHTH BUI HOTO
AKYMYILSILT i MOOLmI3anil 1S 3abe3netent q}umnorlq:m‘c dhyHKuIH.

Ockinekn HacTka aepobHOI eHEPronpoAyKiii HaHOIAbUIA B CYMI
CHEPrOMOTEHIIANY, TO MAKCHMATHLHA BETHIHHA ACPODHHX MOKIHBOCTEH!
oprafisMy € OCHOBHHM KpHTEpieM itoro (GI3HUHOTO 3A0POB’H i
ATTENsBHOCT]. (VKe, OCHOBHHM KPHTEPIEM 310POB S MOKHA BBAKATH
posmnppysatd MCEK, a Horo BenHuHHY — KIIBKICHHM BMPa3oM cTany
3710pOB 4.

Maxcumansie cnoxcucanua Kuctw (MCK) — ue naisHuui
JocAAKHEMIl pIBEHB aepodrOro 0OMiny npu QizHYHOMY HABAHTAKCHHI,
IBHuAilHO TAKE HABAHTAKCHHA BUCHAKYE naiienta 3a 5-10 xs. Butie
i€l MeXi NpamiodM M'A3aM HE BHCTA4ae KHUCHIO, | B HHMX
iHTeHcHpIKYIOTECH anaepoOH1 odMinHI npoueck. Orxke, MCK ¢
MOKA3HHKOM ACPODHOI 31aTHOCT] OPFaHi3MY, KA 3AICHKHTE BIL pe3epain
cepiis, MOAIHBOCTE KPOBONOCTAYAHNA NPALIOFOYHX M A3IE, KHCHEBO]
MICTKOCTI KPOBi, CTaHy JICreHEBOT BEHTHAALIL, Auy3iHHOT 3[ATHOCTI
fereHb Ta IHIIMX NOKaZHHKIB, TOOTO B (I3HMHOID CTaHy OPraHisMy, a
TAKOX BiJI THTY HABAHTAXKCHbL 1| MACH M'#31B, AKI DEPYTh y4acTk y
poboTL.

Slkuo axa-Hebyms Janka B AaHIo3l (akTopis, Akl 3abesnedyroTs
BUCOKHH piBeHE OOMIHEHX NPOLCCIB NpH GIIHIHHX BABAHTRCHHAX,
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MOPYIIYETLCH, TO HEOIMIHHO MOHMKYEThCH i acpofHa 3AaTHICTE
oprauismy. Boiouac TPEHYBAJILHHI PEKHM, 30UTBIIYIOMH aaamTaltiigi
MOXUIMBOCTI, 3yMORIIOE 301ILIICHHS a¢poOHOT 3AaTHOCTI.

MCK € axauBuM (i3i0nori4HUM NOKa3HHKOM, AKHI BiloGpaskae
31ATHICTH OpraiamMy 3abesncuntn GLbITy noTpedy TKAHHH Y KHCHI IpH
IPaHHYHIN akTHBALIT (PYHKIIT CepHEBO-CYIHEAOI | AMXankHoi cuerem. Ll
MOKA3HHK OCHOBHHI NPH BH3HA4YeHH] (QYHKIIOHATBHOTO CTAHY i
MPALE3IaTHOCTI JIIOJHHA 33 JONOMOTOK HABAHTAKYBANLHHX TECTIB.
MCK Bu3Ha4acThCH B MITPAX 3a XBHIHHY (1/XB).

3 ypaxyBaHsIM TOT0, L0 BOHO IIPONOPIIHHE Maci Tina, JUis oJepkanHs
MOPIBHATLHUX AAHHX HOTO 4acTO BIAHOCATE A0 | Kr Macw Tina (mi/xs/
KT).

3B'A30K MIK aepoOHHMH MONKIHBOCTSAMH OPraHi3My i CTaHOM
30pOB’s BIEpIUE BIAKPHB aMepHKaHChkuil ikap K. Kynep (1970). Bin
AOBIB, MO MOAH, 1K1 MaTek pisens MCK 42 ma/xp/kr i Buue, He
CTPa#k/ai0Th XPOHIMHHMH 3aXBOPIOBAHHAMH | MAlOTh NOKA3HHKH
ApTEPIAIBHOTO THCKY B Mexax HopMH. [ paHuyHi (Moporosi) BenHaHHEA
MCK ju1st 40110BIKIB CTaHOBAATE 42 MII/XB/K, JUIA JKIHOK — 35 Mi/XB/KT,
110 xapakTepusye DesnedHHH PIBCHb COMATHYHOIO 3710pOB s,

'E' PoGora Ne 70

Cydmakenmaiasui HaBanTakenns npu cren-recri Ta ix oninka
Juia ocib pisnoro Biky, crari, macu®

Jlocnipkenns CBixuaTh, mo Haiibinsm uinAy indopmanio mpo
(yHKIIOHATEHKI CTAH CepUEeBO-CYIHHHOT CHCTEMM 1€ 0Bk 3MiK
OCHOBHHX FEMOIMHAMIYHHX Napamerpis He y BUIHOBHHUI mepion, a
fesnocepeinbo i 4ac BUKOHAHHS JI030BAHHX HABAHTAKCHE,

Buevenns isuunoi npauesaaraocti (OI13) npu HABAHTANKYBAILHHX
TCCTAX 1 IPH BHKOHAHH]L NPO(eciiiinix 0008’ A3KIB Mae BEITHKE JHAUCHHS!
U1 OLIHKH (PYHKILOHANBHOTO CTaHy CepLEeBO-CYAMHHOT il AMXaTLHOT
CHCTEMH.

Y [paKTHIN YACTO KOPHCTYIOTECA NMOKA3HHKAMME He MaKCHMATBHOI
poboTH, a pobOTH MPH YaCTOTI CEPUEBUX ckopodeHs 170 Ha 1 xB.
(PII3,). YV ubomy TecTi noeranno 3GiABIIYETLCS HABAHTAKEHHS 10
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Jasaabia eKoA02IH RPAKMULHuL Kypc

NOCATHEHHS YACTOTH CeplieBhX ckopoueks 170 Ha | xa. Taxuii pIECHE
nasanTaKenns (KrM/xe) 1 € nokasankom OI13, .

Tecr 31 CXOMMHKAMM HAHGLTBI (DI3IOMOTTIHHI 1 AOCTYTIHHH 18 0C1D
Gy ab-AKOTO BIKY i MPaie3aaTHOCTI.

BiKOPHCTORYIOTH CTAHIAPTHY MOABIHHY CXOAHHKY (pHC. 47). Ha
BePXHIH CXOIHETLL TIOANHA TOBHHHA CTOSTH BHIPOCTABRIIHCEH 1 CTABHTH
oOHAR] N ATKH HA HUUIOTY MICIH KOKHOTO CITYCKY.

Jiisi BUZHAUCHHS CYOMAKCHMATBLHOTO PIBHS HABAHTAKCHHA IPH TECTI
31 CXOAMHKAMM MOXHA BHKOpHCTaTH Tabmuiio 59, B AKii 3a3HadcHa
KiNBKICTh MUUHOMIB Ha OABIITHY CXOIMHKY 32 | XB., npoTarom 4 xs., sika
simoBinae 75% MAKCHMAITBHOTO COKHBAHHS KHCHIO 718 0C10 cepe/iHbol
(hi3M4HOT 3AATHOCT] PI3HOI CTATI, MACH i BIKY. 3po3ymino, o JI0 ULE0ro
pIBHS HABAHTAXKEHHS TPeda UATH NOCTYNOBO. V ratnui 60 Haz KoKHIM
CTOBITHMMKOM Y IY*KKAX 3a3Ha4CHA YaCTOTa CCPUCBHX CKOPOUCHE (MOLIT./
XB), SK& BiIMOBLIAE CEPE/HIit (P13l 3| ATHOCT] 3IHOK 1 HONOBIKIB IAH0T
BIKOBOI TPYIIN.

Tabauys 59
Ouinka pesyasrarie lapsapiacekoro cren-Tecty

Ouinka [Hieke cTen-TeeTy
Bigminnao 90
Jlobpe 80 89,0
Iocepeansbo 65-799 o
Cnabo 55649
Horano 35

AKINO 9ACTOTA NYALCY IPH 3a3HAYEHOMY JUIH HEOTO HABAHTAMCHHI
Gyze BUPI3HATHCS Menme Hik Ha 10 32 | XB. B/l HABE/IEHOTO B 1yRKaX
sHAYCHHS, TO (PIIHIHMIT CTaH HOro MOKEA BBAKATH 3A10BUILHIM. SKIIO

HACTOTA MYILCY HUAYA B HABEICHOT Y AYHKAX

ua 10 1 Gineiue, To P13MIHA 3AATHICTS JHHOIAHHH

/ BHIIA Bl CEPEAHBOI, A& AKILO YacTOTa NYILCY

_A (" wa 10 3a 1 xB. | GUIbuIe BUINA, HIK 3a3HAYCHA Yy
Ayakax, 10 i3MTHA JATHICTE HH3bKA.

o BukonaHa 2a OJAMHHIIO vacy pobora npw

Puc. 47. Cmandapmua  CTEN-TECTI MOKE OyTH A0CHTH TOUHO BU3HAYCHA

nodgiing cxodunrg  HAOCHOBI MACH TUIA NALLEHTA, BHCOTH CXOIHMHKH
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Tabruya 60
Cyimakcumaabii HABAHTAAKEHHS NPH CTen-TecTi Ta ix
ouinka ans ocib pisworo Biky, crari i macu

Bik, poku
Maca, xr 2029 | 3039 [ 4049 | 5059
Aiukn: migiiom 3a 1 x8
(167) (160) (154) (145)
36 16 16 14 10
| 41 17 16 14 10
45 17 17 14 10
50 17 17 15 10
L 54 17 17 15 10
59 18 17 15 10
63 18 17 15 10
68 IR 18 15 10
72 18 18 15 10
77 I8 18 15 10
&1 1 Giapie 18 18 16 10
Honosiku: nigitom 3a 1 xp.
(161) (156) (152) (145)
50 20 18 16 13
54 20 19 16 13
59 20 19 16 13
63 2] 19 17 13
68 21 19 17 13
= | 21 19 17 13
il 21 19 17 14
— 21 19 17 14
| 86 21 19 17 14
91 1 Binbe 21 20 17 14

H KUILKOCTI CXODKeHE 3a JaHWH vac:

W=BWxHxTx133,
Je W — HapaNTasKenHs, KrM/XB;
BW — maca tina, kr:
H — micora cxoannkm, M;
I'— kinbKicTs miitomis 3a | xa:
1,33 —nonpasxosmii KoeMIEHT, AKuit Bpaxosye (izuuni 34TPATH HA CITYCK
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Jazarbra eKoO2EA: NPAKMUYHUL KyPC

31 CXOTMHOK, IO CTAHOBIATH '/, B
3aTPATH HA NLAHOM. -k T3 4
ST T
Homorpama Actpanja- iy
Piminra s s
HapaHTaicyBanbHl TECTH 1AI0TE  y; s
IMOTY oJcpkKaTH TOYHY s b -‘n\
iHDOpMAIIIOTIPO (DYHKIHOHATRHIH ™ [ #4
CTaH OPraHi3My JMOIMHM Ha OCHOBI :: :'::_,
TAKHX 3HAYHHX (IIONOMTHHUX | o
MOKa3HHKIB, K MAKCHMAITBHE s |- wes
crosHBaHEAM KHCHIO. Homorpama 34 =M%
Actpanaa-Pivira rpyntyerses va [
niHiEIN sanekHoCT Mk HacTorolo. |
[yIsCY OPH TEBHOMY piBHI | wn
HABAHTAKEHHHA H CHOMKHBAHHA - 421
KHCHIO, 3 ypaxyBaHHsM Kopekumii — — "
Homorpama Actpania-PiMira mae ® P
noxHOKy BLI HaHHX MPAMOro -
surgerts MCK se umme 10-15%. ;;
Jina suznavenns MCK 3a <
HOMOTPaMoio (pHe. 48) Ha 0cHOBI : L‘}“ @““‘"

cTen-Tecty HeoOXITHO BpaXyBaTi
HACTOTY CCPLEBHX CKOPOYEHE HA
OCTaHHIH XBHIMHI CTAHAPTHOIO
tecty Pivira 3 22 myiioMaMH
3a XBHJIHHY NpOTAroM 0 XB.

Puc. 48. Homozpama 048 suanaieni

MCK (3a Astrand, 1961)

Tatnuys 61

(BHcoTa CXOAHHKH AnA

yonoBikie 40 oM, s WIHOK — Bix, HU-]lpa:lkllui!ﬁ_KUE’E’Jlllll'll] |
33 cm). Maca Tina KiHKH I-“I’:“ I3
MO3HA4acThCH HA [IKAN “'CTell- 2% 1o

tect”, rpagyiosanii g0 90 kr 15 0.87

(mkana B). Ha nsomy pieHi 40 0,83
NPOBOJHTLCH TOPHIOHTATLHA 45 0,78

niHis BIpaso Ha mkany 1. Maca :2 g:‘

TLIA 4OJ0BIKA BUIKIAAAETHCA 60 0 68
GeanocepeHE0 Ha mxam 1, msa 65 0.65 |

277



C. C. Pyvdenwo, C. C. Kocmwuun, T. B. Mopozosa

qacTHHA AKOT rpaayiiosada 1o 100 kr. IMoTim 3azuagena Touxa pa mkam |
3" €Y ETHES NPSMOIO JHICIO 3 TOHKOI) HA KA 2, AKa BIANOBiAAE YacToTi
cepresux ckopotueHs (HCC) na ocranniil XBHIHHI TECTY 3 YpaxyBaHHAM
cTarl. Y MICL NepeTHRY JTHIT 31 mKkanoo 3 Biapaxosyerses MCK (w/xs),
AKE MHOKHTHECH HAa BIKOBHE nonpaskosuil koedinient 1o MCK 3a
HoMorpamoio Actpaiaa-Pimira (tabn. 59). V pesynsran orpumyiors CMK
nalficHTa.

[lpuknad: Y 45-piuHOro 40/I0BIKA Macol 75 KI' NpH BHKOHAHHI
cranjiapTHoro 6-xsumunnoro cren-recty YCC cranosuna 150 ua | xs.

Ha mikani MacH 0T0BIKIB, CYMIIIEHOT 31 IIKATIO “CHOMHBAHHA KHCHIO
(mkana | puc. 48), nozuavre TouKy 75 K, SKa 3 €AHYETHCA IPAMOKO JHIEI0
3 T04K0K0 150 115 qoMoBIKIB Ha wiKkam 2. Y miciy neperuny wiei mHii i3
mkanoto 3 siapaxyirre suauenns MCK, ske craHOBHTE 3.4 n/xs.

[oTiM noMHOKTe foroHa MonpaskoBHii koeditieHT /1 BiKy 45 POKIB:
3,40,78=2,65 n/xs. Otwe, MCK s ofcrexysanoro 2,65 /X8, a B
nepepaxyHky Ha | kr mack — 35,3 mn/xs/kr

Y kitikn 35 pokiB Macoro 66 Kr npi BHKOHAHHI 6-XBHIMHHOIO CTel-
TECTY HacToTa myakcy spocna go 162 3a 1 xs. Ha mikani cren-recry
3asHaqTe macy oberexypanol. 1o Touky 3’ eqnaiiTe rOpH3OHTANEHOIO
MHIEK 31 mKkanoo | (moginka 1,65).

[Totim BinMiveny Touky Ha wkani 1 3’eqnaiire npaMolo MiHielo 3
noAUkoto 162 3a X8 11 KiHOK Ha KA 2 1 B MICILI [TEPETHHY L€ JIHIT 31
mkanow 3 piapaxyire 3nauenns MCK — 2.4 n/xs. eii nokasunk
MOMHOKTE HA BIKOBHI nONpaBKkoBmit koeditent (2,5 - 0,87) i Busnaute
MCK oberexysanoi, sika cranosuts 2,08 1/xs, un 31,61 Mu/xs/kr.

Pisens MCK MokHa BH3HAYMTH npHOAH3HO 1 3a gonomorow 12-

Tabnuys 62
Kopenauiiina sanexnicrts Mi mBuakicro Biry
H CNOKHBAHHAM KHCHIO

Jucrannis, aky npobiraiors 3a CromuBaHHA KHCHIO, MIV/XB/kM
12 xB, KM
1,6 25,0
1.6—19 25,0—-33,7
20-24 33 8—425
25-27 42,6 —-51.5
| 2.8 i Ginswe 51,6 i Ginbie
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Jazansia exoaeeia: NPAKMUNNUN Kype

xBUNMEROTO TecTy Kynepa, OCKIIBKH MIK mBHaKicTio Diry #
CIIOWHBAHHAM KHCHIO TAKOMK ICHYE (IPSiMa KOPEIALIAHA 3ANCKHICTH s
IBOTO BHMIPSHTE BUICTAHE, AKY obcresysanuil 3aTHHI npoirTH 2a 12
XE. 110 JOPIKIL CTAMI0HY 3 MAKCHMAILHOK meuakicTio (rabn. 62)

Mam’aTaiire, W0 Held TecT BHMAarac miAroToBKH!

Xoua NOKA3HUEM (PI3MTHOT MPALIEIIATHOCT] HAAGIBI 00 CKTHBHO
BIIOOPAKAIOTH PiBEHE (I3UTHOTO CTaHy, JU1A HOro OLIHKH BHKOPHCTO-
BYIOTHCS i THIN METOMM, AKI DaszyioTses Ha KOpeIALITHIH 3aJIeKHOCT]
sk MCK i ocHOBHHMH (YHKIIOHATIBHHMH MMOKa3HHKAMH CHCTCM
HKHTTENIIILHOCT] OPraHI3MYy.

"f Pobora Ne 71

Excnpec-oninka pisusi (isHan0I0 310pos’s
3a [LA. Anapacenko

OuiHKy 310pOB’S MOKHA I OPICHTOBHO BH3HAYATH, KOPHCTYIOUHCE
GATLHOIO CHCTEMOIO OLIHOK pisst (hizueHOro craiy. BinoBiHo 10 3Ha4cHHs
KOAHOID (hYHKIOHATEHOTO NIOKA3HMKA HAPAXOBY ETLCS TICBHA KUTbKICTh Galb.

Cucremoro I A AnaHAGEHKO MOKHA KOPHCTY BATHCH B HAHNPOCTIILINX
BHPOBHHIHX KabineTax 310poB’s 6€3 CICHIATLHOIO BENTOCPrOMETPIt-
noro Tecry (Tabn. 63).

3a JJaHOI0 CHCTEMOIO OLIHOK OE3neyHMil piBeHb 310pOB A (BHILHH
Bl CEEIHBOT0) obMekyeThes 14 fanamu. lle Hafimeniua cyma Dams,
KA TAPAHTYE BIACYTHICTb KAIHITHHX 03HAK XBOPOOH. Xoy TaKa OILIHKA
pPIBHA 30pPOB’S BIAHOCHA, NIPOTE BOHA [3€ 3MOTY WIBHIKO IPOBECTH
MACOBE Me/IHIHE OBCTEREHIA it MCHancepu3aliio nacenents. Kuibkicua
OlLiHKA PIBHS (PI3MIHOIO CTaNY /A€ HIHH] PE3YILTATH [IPO CTaH 310pOB i
1 hyHKIIORANEH] MOAJITHBOCT] OPraHIiMy.

279



e N T

C C. Pydenxo, C. C. Koemuwan, T B. Mopozoaa

Tabruya 63
Exenpec-ouinka pisns dizuunoroe imopos’s
(3a I'A. Ananacenxo, 1988)

DynKuioHaNLHI TOKAI- Dynkuionansui knacy (piani)
HHEH I Il [T v v
HH3B- Husue cepen- BHIIE BHCO-
KHi cepen- Hiit cepei- EHil
HEOTO HROI'D
Maca Ti- Y 501 451-500 401- 375-400 375
nafapicr, ricm 450
X 451 401-450 375- 400-351 350
: 400
Banu -2 -1 0 - -
M/ Y 50 51-355 56-60 61-65 66
Maca Tiaa, K 40 41-45 46-50 51-57 57
M/ KT Banu 0 1 2 4 5
Y 111 95-110 | 8594 70-84 69
yce . X 111 95-110 85-94 T0-84 69
| ATeal100 Gann -2 1] 2 k] 4
Yac pinnos- C 3 2-3 1.3- 1,0-1,29 59
nenna YCCO 1,59
ficnn 20 npu- W 3 2-3 1.3- 1,0-1,29 59
ciganb 3a 30 1,59
¢, Xa Ganu -2 1 3 5 7
Junamomer- q 60 61-65 66-70 T1-80 gl
pis kmeTy/ X 40 41-50 51-55 56-60 61
| _Maca rina, % Gann 0 1 2 3 4
Jaransua 4 5-9 10-13 14-15 17-21
OUIHES 370-
POR"R, CyMa
Ganin
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Bazanena exono2ia; npaxmusHuL Kype

% PoGora Ne 72

Ouinka ¢iznunoi rapmonii opranizmy
3a tecrom “rapmonii” K. Kynepa

CKIANAETECH 3 TPHOX KOHTPOILHHX BITPAB: MTTATYBAHH; TITHIMAHHS
TynyDha 3 NOJOKEHHS JICKa9H Ha crmni npotsroM 2 xs.; 6ir — 5000 m.

[liapaxyiite il goaaiTe ogepAKaHHI 33 BUKOHAHHA TCCTIB Daiw,
BHIHAYTE OLIHKY (i3HYHOI FAPMOHIT OpraHi3Mmy.

E PoGora Ne 73
Owuinka $yuknii anapry 30BHIIIHLOTO IHXAHHA

Anapat 30BHINIABOrO Auxannsg, MyHKIIE anapary 30BHIIHBOTO
JANXaHHS COPAMOBAHA HA 3a0e3NCUcHHA OPraHi3My HE0DX11HOW

KUTBKICTIO KHCHIO i 3BUIEHEHHA B1Jl HAJUTHIIKY BYTIEKHCITOTH.

Tabnuyn 64
Tect “rapmonii”

[Miarsrysas- Iligifimanas Yac npobiranus Banw 3a Ko-
HA, K-Th pa- Tynyba, 5000 m, xs/c WKHY BIpasy
3iB K-Th pasiB
1 2 3 4
20 80 18,00 100
= - 18,10 99
= 79 18,20 98
- - 18,30 97
- 78 18,40 96
19 - 18,50 95
= 77 19,00 94
= = 19,10 93
76 19,20 92
= - 19,30 91
18 75 19,40 90
- - 19,50 89
- 74 20,00 88
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[ : - 20,10 87
= 73 20,20 86
17 2 20,30 85
= 72 20,40 84
= = 20,50 83

71 21,00 82
- = 21,10 81
16 70 21,20 80
E : 21,30 79
E 69 21,40 78

g 21,50 77
: 6% 22,00 76
15 - 22.10 75
- 67 22.20 74
- = 22.30 73
> 66 22.40 72
2 = 22.50 71
14 65 23,00 70
= 5 23,10 69

64 23.20 68
E - 23,30 67
z 63 23,40 66
13 : 23,50 65
- 62 24,00 64
- . 2410 63
- 61 24.20 62
- : 2430 61
12 60 24 40 60
2 56 24,50 59
- 58 25,00 58
- 57 25,10 57

) 56 25.20 56
11 55 25,30 55
- 54 25,40 54
- 53 25,50 53
E 52 26,00 52
- 51 26,10 51
10 50 26,20 50
= 49 26,30 49

48 26,40 48
48 26,40 48
47 26,50 47




3azanbna eXonociA; RPARMUNHUGT Kype

9 45 27,10 45
c 44 27,20 44
: 43 27,30 43 ]
: 42 27.40 42
= 4] 27,50 41
8 40 28.00 40
- 39 28,10 39
- 38 28,20 38
- 37 28,30 37
: 36 2840 36
7 35 28,50 35
- - 29.00 34
| 20,10 33
29.20 32
- : 29.30 1]
[i] - 29,40 30
: : 29,50 : 29
: z 30,00 28
a : . 27
= I 26
5 - : 25
= : 24
- = - 23
L 3 3 22
= = = 21
4 - - 20
- : : 19
- - - 18
= = = 17
B = - - 16
3 B : 15

Ilpoda Hilmanze — 3aTpuMKa THXaHHA Ha BAMXY. OBcTexKyBanmii y
CTaHi CTOAYHM BAMXAE, NOTIM [MHboko BuHXae | 3HoBY Banxae (8090 %
MaKCHMAILHOTO) 1 3aKpHBac por. Ha Hic naknajaersca ryMoBHit
3aTMcKad. 3acikacThcd vac 3aTpHMKH auxaHua. Y pobpomy
(hyHKILIORATEHOMY CTaH] JTFOIMHA 30aTHA 3aTpHMaTH ixans Ha 60-120 ¢.
[lpn BTOMI ¥ac 3aTPHMKH PI3KO CKOPOYYETECA.

Ilpoba lenui — 3aTpuMKa AMXaHHA Ha BHAMXY. Y mobpomy
(pyHKLIOHATLEHOMY CTAHI JHOJHHA MOKE 3aTPHMATH JIMXaHHA HA BHIHXY
Ha 60-90 c. [py BroMi 4ac JATPHMKH JHXAHHA PI3KO CKOPOUYETHCA.
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Tabnuys 63
JaragbHa ouiHka Tecty “rapmonii”
Bix, pokn 3arankHa otiHKa PISUHHOT MJATOTOBKH
( HEIAJIOBUIBHO | 3AM0BLIBHO noGpe BIIMIHHO
17-26 mermie 95 95-134 135-184 nonan |84
27-39 mennie 84 84-123 124-173 nosag 173
40-45 menmre 78 78-117 118-167 noHan 167

‘E’ Potora Na 74

Ouinka GyHKUiOHATLHAX MOKIHBOCTEMH
HEeHTPaJIbLH0I HEPBOBOI CHCTEMH

Heprosa cuctema. ¥ nponeci HabyTTs BHPOOHHYHMX HAaBHYOK
YAOCKOHAMOIOTHCH (PYHKII0HANBHI MOAKITHBOCTI IICHTPAIBHOL HEPBOBOL
cucreMu. Boun TiM BHILL, YHM minmHH GyHKHIOHATERWH cTal. [l
OLIHKH ()YHKIIIT HEPBOBOI CHCTEMH PEKOMEHAYIOTLCH Pi3Hi pobu.

Peghnexcomempin, HH PpeakllOMETpid, BH3HAYae Yac
ceHcomotopHoi peakuil. Lle# Meroan nae 3IMOry BH3IHAYMHTH
(YHKIIOHANBHAH CTaH HEHTPANLHOI HEPBOBOI CHCTEMH TA aHANIZATOPIE.
[TpocTrii 4ac ceHCOMOTOPHOT peakilli BHMIPIETHCA 3 MOMEHTY
BBIMKHCHHA CHTHATY [0 MOMEHTY BHKOHAHHS 3a/aHOi ¥ BIANOBLIbL
peaxuii. Sk cHrHan HaW4acTille BHKOPHCTOBYIOTH CBITHOBHIl 9H
IBYKOBHH TOJApPa3zHHK, HKHH YMHKAETBCA OJHOYACHO 3
enekrpocexynnomipom. [licns 3sopoTHOl peakuii, HanpHKAan
HATHCKAHHA HA KHOIKY, CEKYHAOMIP 3YIHHACTRCA. Y HOPMAILHOMY
dyHKIIORaTEHOMY CTaH] Yac MPOCTOI CCHCOMOTOPHOT peakiil CKIanae
0,15-0,20 c.

binkm nosny inopmanio npo HyHKIIOHATEHHI CTaH UEHTPATLHOT
HEPBOBOI CHCTEMM T4 AHAJI3ATOPIB MOAKHA OTPHMATH, BH3HAYHBIIHN Hac
cknaanoi peakuii. [pu HEOMY BHKOPHCTOBYIOTE HE OMH, A JEKLILKA
PI3HHX CHIHANIB, KOKHOMY 3 KX BIZINOBI/IA€ MEBHA 3BOPOTHA PEAKILIA.
Hanpuknan, npu 3acsigyBanii 3eJIEHOT NAMITOYKH IIOTPIOHO HATHCHYTH
Ha OHY KHOIKY, a 4epBOHOI — Ha 1HY. B usoMy BHOAAKy 10 pyxy y
BLANOBIAL MuHae GLIbIIE 9acy, HIK NPH NPOCTIH PEAKIiT, OCKINBKH
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Sazassna exonozin: PAKMULHUL Kypc

JTIOMTIHA 3aTPAYAE HOrD Ha MPHItHATTA pituens. [TpH BToMI BCI MOKAZHHKH
HOTIPUIYIOTHCH.

Ipo6a na cmiikicms ¥ nosi Pombepza. OBcTeRyYBaHHIT CTOITE 13
SAMAOMICHEMHE OYHMa, BHTATHYBIIN BOEPEA PYKH 3 PO3BCACHHMH
namsusvir, TTpH YCKIATHEHOMY BAPIatTi CTONH HIl 3HAXOJATHLCS HA OMIHIH
ninii (HOCOK A0 1 aTkH). BH3HauaioTh MaKCHMANEHHI Yac CTIAKOCT H
HASBHOCT] TpeMTIHHS. [IpH BTOMI NOPYIIYETHCA CTIHKICTh, NAlblll YK
MOYHHAIOTE TPEMTITH.

Hpoba AL HApouskozo (susuauenns pienosazu). OcHoBHE
MONMKEHHA 041 3aKPHTI, Ge3NepepBHE NOBEPTAHHA TOA0BH B O/IHH ik y
TeMIll JIBa PyXH 3a CeKyHITy. BpaxoByeMo 9ac BIJ IOYATKY PYXY FOJIOBH
710 MOMCHTY BTpaTH pigHosari. O1iHKH: 30epekeHHA PiBHOBATH 35 ¢
“piaminno™; 29 ¢ — “n06pe™; 15 ¢ — “3anosineHO”.

‘E’ PoGora Ne 75

MeTo1 BH3HAYEHHS KHPOBOTO TIPOLIAPKY B Ji0/lei
3a B. Crepunom

JKHpoBHi IPOIIAPOK Y MOACH BU3HAYTE 38 (GOPMYII0I0:

Maca Tina -Maca XyIoro Tiia
BL1coTOK AHPOBOFO IPOIIAPKY= - 10094,
Maca Tina

Maca xyzoro Tina 98,42+1,82 (maca tina) — 4,15 (obsia Tami)

3a gropuyacie Jdopenya, incansna maca M ckianace:

-]
M:P—floo—-PT'mﬁ,

ne P — 3picT MOAHHHA.

]
o
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Hosoaorivmi pociiEenus

Hozoenoezin (8L rpenskoro nysos — xsopoba ta logos — Hayka) —
yachus npo xsopoGu. TpaaMmiiHO Mifl HOZONOIIEK POTYMIIH POFALT
NATONOri, SKHil BEJIIOYAE BYCHHs NP0 XBOPOOH (3arasmkHa HO30/0T1A), 4
TAKOK YICHHS MpHuHH (eTionorin), “MexaHiaMiB™ PO3BHTKY (natoreHes)
ra KminigHux ocobnuBocTell Aeskux Xsopod (npuBarHa HO307011),
kracudikanio Ta HoMeHKIATYpy XxBopob. B cywachiit meamuanii
nITepaTypl 31e01ABIION0 BAKHBACTLCHA TOHATTA “HO0NOMTHHEI MAXIL,
TOBTO MParHeHHA KIHIMHCTIR Ta NPEACTABHHKIB TCOPETHIHOT ME/IHITHHH
10 BHITINEHHA HO30I0TTHHOT (HOPMI, JU1d AKOI XapaKTepHi eBHa IPHYHHE,
OJIHO3HAYMHMII TTATOreHe3, THIIOBI 30BHIMIHI TIPOABH Ta cremHdiuH]
IOPYILICHHSA B OPTaHax 1 TKAaHHHAX.

CyKYIHICTh 30BHIITHIX 03HAK (CHMITTOMIB) CKIajiac KIiHI9HY KapTHHY
HO30M0M4HOT PopMH.

Hozoapean (Big rpenskoro nysos — xgopoba ta areal — micue
pO3TALIYBAHHS ), Apean XBopoOH, TOOTO CYKYITHICTh TEPHTOPII, Ha SKHX
HasBHI B Hall 9ac abo Oy B HEJIANCKOMY MHHYIIOMY aKTHRHI BOTHHINA
xpopobu. TToHdaTTH HO30apean 3acTOCOBYIOTH NEpeBaXHO M0
iHpekIAHNX Ta 1HBA3IHHEMX XBOpoO. 3a BeAHYMHOW HO30apeany
POIPIIHATE!

I00anbHl — OXOMIIOKWTE YCI HACEICH! TEPHTOPIl 3eMHOI Kyl
(Hanpuxiaz, Ho30apean Kipy, rpamy);

A0HAITEH] — XapPaKTCpHI LTS NCBHOr0 reorpadiiHoro moacy (Hanpukna,
Hozoapean ypambesti, pHTAMaHHHH U1 TPONIMHOLO NI0ACY);

PerioHaibil — XapakTepHi JUIs IIEBHOTO paioHy.

BupucHns Hozoapeany — ofHE 3 OCHOBHHX 3aBJaHb MEIHYHOI
reorpadii.

Hozozeoopaghis — pozgin reorpadii, sKuii BABYAC 3JAKOHOMIPHOCTI
PO3INOBCKYKEHHA JIEAKHX XBOPOD 1 NATONOrivTHUX CTaHIB Y PI3HHX
reorpadiHHUX 30HaX

3axeoproganicms — KINBKICTh 3aXBOPIOBAHB, SK1 BCTAHOBIICHI
BITEPILIC, B JaHOMY POLL 1 10 LILOTO HIZE HE PEECTPYBAIHCH.

BaxauBuM HaNPAMKOM CKOJIOTTYHHX JAOCHIKCHD € BHBYCHHS
HO30710111 XBOPOD Ta NATONOT i, NPEACTABICHHX Y PENCPHHX TOYKAX.
Y NyHKTax NocTiHHOrO0 €KOAOFI4HOI0 MOHITOPHHIY PO3MINICHI
creuu(Ianl uKepesa aHTPOHOreHHNX 3a0pyAHCHL LOBKIJIA.
[TopiBHsALHAI aHAM 3 CHEKTPA, Y4CTOTH Ta NOWHPEHOCTI XBopob, Ha
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fiKi XBOpI€ HacenenHs 6is PI3HMX aHTPONOTCHHHX JDKEPE, HCPIIKO
JI03BOAE BHABHTH Ti 3 HHX. 0 3yMOBICH] crieuudidnum BITHROM
sianosinroro mxrepena. Tak, y 1953 poun B Anouii cepet SNOHCEKHX
pubanok, ski xurM Ha y3bepescki Benukol 3atoku Minamara, mo
ranboKko Bpi3anacs B Cylly, BCe HacTille CTaaM 3 ABINTHCH XBOpL 3
ypajkeHHAM HEHTPANEHOT HEPBOBOT CHCTCMH: Y JIFOLHHH 3BY)KYBanoCh
none 30py, PyKH Ta HOTH LINEHIAH, XOAa CTaBana XHTKOK, MOBA
nepipainoio. [IpH TakkoMy nepebiry XBopoOu MHOAHHA MOBHICTIO
BTpayaia sip i nomupana. KitbKicTh XBOPHX 3POCIa 10 JICKLILKOX THCSH'.
V cTiuHHX BOJAX XiMIMHOTO koMDiHaTy Ha bepesi pluku, Aka Bragana
B 3aToky Minamara, MICTHBCH MEPKYpiil, AKHA HAIXOIUE B PIKY, a
3 Hel B 3aTOKY. THATTA BOIHOI POCIHHHOCT CHPUANO NEPETBOPEHHIO
MEpKYpilo B JIyKe OTPYHHY CHOIYKY METHAMEPKYPIH, AKHi Bee Butbine
KOHIICHTPYBABCH 110 MIP] NPOCYBAHHA 110 XapYOBOMY NaHILIOTY BiJ
GaxTepiii 10 ApiBHUX OpraHi3Mis, AKI noifanucs kpabamu i apiGHUMH
prbamu, Iani — 10 BEIMKHX Xroknx piG 1 1o momuan, Hakonuayiouncs
y MO3KY, METHIMEPKYPIH CTaB IPHYHHOK 3aXBopioBanHs. Xsopoda
Minamara, Ha Xanb, HE € CYMHHM TNpHBincem HAnouii, souna
IYCTPIMAETHCA | B iIHHIMX pailoHax cBiTy, Tam, Jie Hemae HeodxiiHoro
KOHTPOMIO 33 BUIXOAaMH, AKI MICTSTE MCPKYPIH.

3 20-x pokis XX CTOMTIA B CeNax, poaMmimeHnx y Gaceiini piaku
Ty (npedexrypa TosMa 8 Snonii), BUHUKNA AHBHA XBOpoDa, mpy
K1t y mosieit aedopMyBanHcs KICTKH, | XBOPI HOMHPATH 31 CTOTOHAMU
*“yrait, itait” (“Domaae, 6oasye”). [TpHYHHOK 3JAXBOPIOBANHA DYIIH BHKHITH
KaJIMIIO XIMISHHM KOMOIHATOM Y piuKy. [JIHCHO, Kaamii A0BOM TOKCHHHHI,
BiH HAIXOAMTE 3 NPOMHCIOBHMH BUIXOIAMH B DINKH, NOTIM Y MODS, a
TAM BKYMYMIOETHCH B TKAHWHAX MOIOCKIE, PHO Ta HIIMX MCHIKAHIIB
BOA. 3 MOPENPOAYKTAMH KaAMIi MPOHHKAC B MIOACHKHIT OPranism i
HAKONHMYYETHCA B HAPKAX, NMCYiHUI, JEreHsX, MANUIYHKOBIA 3371031
BHIaaKi MACOBHX OTPYEHB KaamieM cnocrepiramics B Aurnil, CHIA
Td IHIIHX KpaiHax.

Hns monel, skl 3HAXOAATHEA B 30H] BHKHIIB METAmypriidHux
komGinaris, ocofnmmeo Hebesnewnui muombym. Bin npornukac s
OprafiiM 9gepes MIYHKOBO-KHIIKOBHA TPAakKT i NETEHI, Y KPOB 1
POIHOCHTECH HEIO 110 BCROMY TIY, HAKOIHYYIOMHCE Y KICTKaX, M'A3ax,
Nevikil, HHPKax, cepiil, JiMQaTHIHUX By3nax. CBHHUCBC OTPYEHHS
HABITH HA PAHMIX CTAAIAX BIUIMBAE HA IOJOBHHH MO3OK, BHACILIOK
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HOro y AITEH SHWKYEThCA IHTEICKT, OPYIYEThCSH KOOPAHHALIA PYXiB,
NOTIPIIYETHCA 31P | HaM ATk, 33 o(ILiHHIMH AaHHMH, Maiixe ¥ 2 MIIH.
aiteit y micrax Pocil BUHHKaIOTE npobneMH 3 NOBCHIHKOK Ta
HABUAHHAM, 3yMOBJICHI BIITMBOM mnoMbymy. Maike 400 Tie. nitei
noTpedyoTh JIKYBaHHA, a 370poB’a 0ima 10 THC. 3HAXOAHTHECA B
nebeaneni. Xpopobu, cnpuduHes] HAKONHYCHHIM B OpPraHisMi
IIKUUTHBHX PEHOBHH, OEPIKANH HA3BY EKOAO2IMHNUX 3AXE0PIOCANY.
Jlo HMX, HaNpuKAad, HAJCKHTE TAXKKa alNepria B miTeH, Aka
BUKIHKAECTLCH aTMOchEepHHMHA BUKHIAMH HIXNPHEMCTE i3
BUpobHHIITEA OUTKoBO-BITaMIHAENX KoHnenTparis (BBK). Ynepe 3 -
€0 XBopoboo 31ITkRyAHES B M. Kipiun Jleninrpaacekol obnacri 1
Tomy it Hassann KipicskuM cuaapomom, nicas Kipiimnis 6ys Anrapesk
T4 IHII MICTA, B #KHX € NIAIPHEMETBA 3 BUpobHUITRa BBK.

Ha Yxpaini B M. Yepnisui s 1988 pow 6y 3apeecTpoBaHl BUTIAIKH
3AXBOPIOBAHHA UTEH, AKI CYNPOBO/UKYBATHCA PANTOBHM ODIHCIHHAM.
Haibuem ypasaupumu 6ynu miamiTed 13-15 pokis 13 61muM
sabapsicHHsM Bonoccs Ta roayGumum ounma. Xsopoba
CYNPOBOKYBANACH 3HAYHUM 301bUICHHAM PO3MIPIE MEUIHKH Ta
so0ranoliHaniamMi. B HaseHOCTI GyIIH Bl 03HAKH XIMIMHOT IHTOKCHKALTIT.
Ha wans, xBopoba yepHIBELBKHX AITEH 3aNHIIHIACH 3aTAIKOI0, XOUa
Ha MOMEHT 1l IpOTiKaHHA B MeaukiB Gyno 6ina 10 Bepciii, y ToMy aucni
IHTOKCHKALIS maiiem, aaioMiniem uu dopom.

Tabauysn 66
Jlxepena 3a0pyaHents HABKOJIHIIHBOIO cepeloBHIIA
XIMIYHUMM eleMenTaMH Ta iX BIIHE HA 3A0POB’S JHAMHMN
(Evunknonegin gan mirveid. Exoaorin, 2001 )

EnemenT Jxepeno Bnnue
As [Mpomucnosicts, Hepmaturi, MelaHO3 WKIPHAX Mo-
nobpuea KPHBIB, YPamKeHHs HWYHKO-

KHUIKOBOTO Tpakty, nepdopauii ne-
PETHHKH HOCA, MOMKIHBA YHaCTh Y
KEHIICDGF{!HEEi

Be [lpomucionicts, Cneundiube ypaweHss neress, 36i-
COAMORAHHA  BY- | NBLUCHHR JIMDATHIHHX BYILIE, BH-
T CHAKCHHA
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Cd | TMpomucnosicts, A0Gpu- | [acTPO-iHTECTHHANBHI PO3NANM, TO- ]
Ba, TAMIHHA PYLICHHS Oprasis AuXaHusd, avemii,
NiABHILEHHA  KPOB'SHOIO  THCKY,
ypakeHHs HUpOK, XBopoOa itaii-itail,
NPOTEIHYPLA, OCTCONOPES, MYTareHHa
i KAHIIEPOTCHHA 1A
Cu | Mpomucnosicts, cnamo- | ITpodeciiini 3axsopiopanus
panHA Byriang, nobpusa
Al Amominiesa npomucio- | Gmwopes 3ybis, cnemmdivne ypa-
BiCTh, CNANIOBAHHA By- | KeHHs KicTOK (KicTkoBHi (mioopos)
ruLis
Hg | Ilpomucnose cnamosan- | VpakeHHa HEHTPANLHOT HEpPBOBOT
H& BYriAng, ofnamopan- | cuctemd 1 nepudepiiinnx  HEpBIS,
H# UEMEHTHOT CHPOBHAY, | indanTiIIM, DOPYIIEHHA penpoLy-
NPOTPABMIOBAHHS 3EPHA, | KTHBHMX (QYHKILH, CTOMATHT, XBO-
nobpHaa poba Minamara
Mn | [pomsciosicts, cnanwo- | JluxoManka, NHEBMOHIA, YPAKEHHA
BAHHA BYTILIA LEHTPAIBHOI HEPBOBOT CHCTEMY (Ma-
prasueBHil NAPKIHCOHIIM )
Ni Croamosapns  syrind, | JlepMaTutd, NOpyWeHHs KPOBOTBO-
OPOMHCIOBICTE, A00pPH- | PeHHA, KaHUEpOreHHicTs, eMOpioTo-
Ba, MANIHHEA KCHKO3, niArocTpa MIETIO-
ONTHKOHEHPONATIA
Cr [TpOMHCIORICTE JlepMATHTH, KAHLEPOTCHHICTh
Pb Asroneuryad, npomuc- | Ceunuesa enuedanoneiponana
NOBICT, CHaniBaHHA
BYTLLIs, BYTiIbLHI BiIB&-

Tatauyn 67

XapakTEpHCTHKA TOKCHYHHX | HANIBTOKCHYHHX PEUOBMH
ra ix Bnans na opranism mopuen (3a B.C. Lkurepei, 2000)

Enement | Ocnopse mae- | OcHosduil | Bunns na 310pos’s MOIHHH
sabpyn- pENOD HAMXO- ILAAX HAl-
HEHHA JKEHHA 0 OC- XO/IKCHHS
peaoBIILA /10 OPFaHi3-
My
Depym Ipomuciose 3 soaoo, 3 | [ppo3 nediHKWR, 3AXBOPHO-
BHPODHINITBO e BAHHA KPOBOHOCHOT CHCTEMH
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Oxeun [Mpomucio- 3 nositpam | KapBokcuremornoBinemis,
kapbony BICTh, aBTO- YPaKEHHE HEHTPANbHOL HeEp-
TPANCIOPT, BOBOI CHCTEMM, MOPYILEHHS
EHEPreTHRA BYITIEBOIHOIO, AHPOBOTO
(ocomnianoro obminy,
BITaMiHHOrO Danancy
Kammii Bunnasnanss 3 poaow, | Xsopobu HHpok, xBopoGa rrai-
KOILOPOBHX UKEw, M0- | 11aH, aHEMIR, ocTeonopos (namy-
METAIIR BITPAM fcHT KicTOK), NMABKTATEHHA Ta
KAHLIEPOreHHa 18
Manran Buimasiasus 3 nositpam | Tlporpecyroqe YPaueHHA
MeTanis, 106pH- LEHTPANLHOI HEPBOBOI CHC-
Ba, PUIKE MAlH- TEMM, JIETApIid, CHHAPOM
BO, JEHOIEYM, [apkincona, MHEBMOHIA
CIpHM=KH, Mpo-
TEXHIUHI BMpPO-
Om
Kynpym [Tpomucnose 3 mogowo, | IMuesmonis, rematuri
BHPODHHLTEO, TKewn
COANIOBAHHN
BYrumis, nob-
puBa, OapeHH-
S KH
Apcen ITpomucnose 3 soaow, | Pak nerenis Ta mIKIpH, Nopy-
supobunuTBO, | DKewo, nH- | wedsn Qyuxui maynka, ne-
NECTHLLMAM, BOM pudiepuunl HesputH, nepdo-
IHBOBAPIHHA pauia  TEPEropoikH  Hoca,
YPameHHA L1 YHKOBO-
KMLIKOBOIO TPAKTY
Momib- [pyurn, npu- | 3 nositpam, | Hopymenns LEHTPaIbRAT
| aen poJiHi BOJH, | BOLOIO, HEPBOBOL CHCTEMH, NOIArpa
| BHILTAB/INHHA e
METAMIB, Ciuia-
BH, Dapeuuky,
CKIIO, MACTHIA
Hikon [posmucnone 3 ixew, | bpouxiaabuuil pak, Aepmari-
BHPODHHUTRO, NOBITPAM TH (eKk3eMa), IHTOKCHKALA,
HIKOIYBAHHA anepris
sHpoiie
Hirparu HoGpusa, sin- | 3 sonow, | Merremornobinemia (nopy-
Hitpurn | xomn  teapun- | ikero LIeHHHA TPAHCTIOPTYBAHHA

HHUTBA, CTidHI
HOZM

KpoB'H0 KHCHIO OPraHis 1pas-
NEHHA)
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Hitpo- Hobpuea, nec- | 3 poaolo, | Pak, MyrareHHa Ta Tepa- |
3o0cno- THLMAW, Xapuo- | 1Ke TOreHHa (Kanursa) o
TIYKH Bi noDaBKH
Mepky- | Jdobysamas ta | 3 Bomoio, | lnrokcukami,  xmopoba
pii BHPOOHHIITEO, MOBITPAM, MinaMara, napafidl  Ta
NeCTHIMIH, LAEH) IlCI’IXi'-IHa HEMOBHOLIH-
CIIAMOBARHA HICTE HOBOHAPOIKEHHIX
Xpom [Tpomucione 3 nopiTpaM, | bpouxiankHHH pak
BHPOBHHIITBEO, DEelo
cnnasn,  baps-
HUKH, IYOHILHI
PCHOBHHH, BOT-
HETPHBEA LIEI/1a
TLmom- BuraenanEa 3 sofoio, | YpameHHs  [EHTPankHOl
Bym meTany, MecTH- | MOBITPAM, HEPBOBOI CHCTEMH, MedlH-
UMIH, ABHTYHH | iKeo KM, HHDOK, MO3KY, Crare-
BHYTPIIHBOIO BHX OPTRHIB
IOPAHHA,  10-
POMHIA TIIL,
TPYHT HABKOIO
OiIITPHEMCTR
Dnyop Amowmiricra Ta | 3 Bojow, | ®ayopos, 3ybrl xBopobu,
CHIIKATHA TPO- | MOBITPAM MHEBMOHISA, paK, ypaweH-
MHCIOBICTS, HS KICTOK, CYX ML,
nobpuna crienrdgnt YPRKCHHS
ILKIPY
Amomi- | AmoMinicea 3 nogitpam | Ypakenun kicrok, (unoo-
HIH MPOMHCIOBICTD, pos 2y6is
CNAMOBAHHA
BYTLILIE
Bananifi | CnamoBanus 3 nositpaM | 3axBOpIOBaHHA  CcepLeBO-
HadTH, BYTULIA, CYIMHHOI CHCTEMH
NPOMHACTIOBE
BHPODHMLITBO
Cenen JGaravennn 3 nositpam | Jlenpecii, sanaMopouenis,
Py, crHaloBaH- WORTYXHA, HOCOBI KPOBOTE-
HA BYTUIE i
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Tabnuys 68

Toxkcuuni Ta noTeHuiiino TOKCHMHI PeMOBHHH NPHPOIHO-
anTponoreAHnX exkocucrem (3a B.®@. [poracoenm, 2000)

Pe- Jxepeno Buicr y Haaxo- Jaxsoprosan-
YOBH | HAIOXOINKCH- CEpeoBMI T CHHSA HA
Ha HS B Cepeso- B Opra-
BHLLC HI3M 110~
AHHH
bop Mpupogui Y nuTHif sBoxi Gop- | 3 sogow | Ypamerns
BOAM HHX NPOBIHLII HH-POK Ta
UITYH-KOBO-
KHIIKO-BOFO
TPaKTy, eH-
JEMIUHI eHTe-
PHTH
De- Mpomucnose | 3amisuni nocyxn, 3 ke 1 | lupoa newin-
pyM 8HPODHHUT- | NPHPOAHA BOjAA BOJOKO KM, 3axXBOpH-
BO BAHHA KpOBO-
HOCHOI ~ CHC-
TEMH
Hox Mopchka Y meskux rpyarax | 3 nomit- | Eugemiuamii
BOAA,  BYA- | NMIIBHIICHHH BMICT, | pam 300 T2 1N
KaHiyHa mis- | ane 10% wnacenenns | (IJK=1 CHAOKPHHHI
ALHICTS, cBity  okuse  npu | mr/m’) 3aXBOPHBAH-
TPYHT CHOCMIMHIA HECTAY] | BOMOIO HH
= Hoay
Kan- | Bunnasxa Y nositpi 6ing nig- | 3 sonowe | Iporeinypin,
MIA KOIBOPOBHX npuemecrs g0 0,5 | (TAK=0, | napkoBi xso-
METANIB, MKr/M, aassmuait | 01 me/a), pobn, itaii-
j00puBa, 0,02-0,05 mr/™’, y | ke i | itail”, ocreo-
MECTHIIHITH, micrax — 0,02 - 370 | nositpas | mamsuis, pak
PYAHHKH MK / M’ BaammHi nepeaMixy-
Bt amx — 0,004 POBOL 331030
[ 0.026 mxr/m’
Map- | Bunnaska Hakonwuyersca 8 | 3 nosit- | [porpecyrous
ri- METAIIE, HOBITPI nobnusy | pam YpaseHHA
Hellk | noOpusa, BupoOHHUTEE 1 B LHEHTPANLHO1
| PUIKC NANH- | MEAKHX npeaMerax HEPBOBOI CH-
BO (ninoneym, cipan- CTEMM, Jletap-
KH,  DIPOTEXHI4HI Tid, CHHOPOM
BUpOGH), B NOBITPI [lapxincona,
I mict 1o 10 mgr/m HHEBMOHIA

-
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Kyn- Mimsi  npo- | Vo parynnux enext- | 3 sogow | lHrokcukains,
pyM MHCIIOBI POTEXHIYHMX BHPO- | Ta TKel0 | aHemis, reina-
NPOAYKTH, bax, mocyni, XiMi- THTH

TPYHT xatax, bapBHHKAX
Moni- | Ipynr. npu- | ¥ crasax, Gaps- | 3 nosit- | [Nopymenus
baen pOIHI BOMW, | HMKAX, CKIl, Mac- | pAM HEHTPAILHOI
BHIUTABKA Tunax, y 1pysm | (IJAK=45 | sepsoBoi cHc-
METANIB JAEAKMX pailoHIB MI/11), TEMH, EHIeMI-
RS Ta | MHA  ATaKcisd,
BOJ0IO nojarpa
Mum'- | Tpomucnose | Mpotpasnene 3ep- | 3 sogoio | IHTOKCHKALNS,
AK pupobHunT- | Ho,  obpobnenwi | (ILIK=0, | pax nereds Ta
BO, [ecTH- | repbiliaamu 05 mr/n), | wxipy, nopy-
1H/IM [pyHT, ¥ TOBITPL | TKel0 Ta | meHHs (yHK-
MicT ao 0,02 | nuBoM i IUTYHKA,
MKI/M, ane BHile MEIAHOS IHIKI-
noOnu3y  JDKEpen pn, mepHipe-
BUKHIIB, Y IHBI — pifiHI HEBPHTH
no 15 mre/n Ta iH.
Hikon | Mpomucnose | Haxonuayetses B | 3 nosiT- | bponxiansHui
BHPOOHHMIT- | MOPCHKMX OpTaHii- | pAiM T3 | paK, jJcpMath-
B0 HIKONO- | Max T4 HIKONIOBa- | DKEH TH, IHTOKCH-
BAHWX BHPO- | HOMY nocym, ¥ KaLllf, anepria
i gom 1 — 70 mxr/n
Hitpa- | Jobpuea, V popax sassudai | 3 sopow | Merrenorno-
™ 1| sigxoan a0 10 mr/n, y nosi- | (ILJIK=4 | Ginemis
HiTpH- | TBapummmm- | Tpl — g0 — | — 40 | 5 wmr/n),
™ TBA MKT/MT, Yy TPYHTO- | Ta Bkeio
BHX BOAAX — iHOM
Ginbme 300 mr/n
Hirpo- | Jlobpuea, B ofpobnennx wiT- | 3 soaoio | Pak, myrareH-
300- mecTMUMAM, | puTamMi M SCHHX | TATKew | HA 1 Tepato-
nofny- | xapuomi Ao- | Npoayxrax, puoi reHHa [
KH GarKH
Oxen- | Jsurynu Barato 8 moritpl | 3 noBit- | IHTOKCHKALNA,
au BHYTpIIL- BETAKMX  MICT 3 | PAM pecnipaTopHi
HITPO- | HEOFO  3r0- | IHTEHCHBHHUM JAXBOPIOBAHHN
reuy pRHHSA TPAHCHOPTHHM Y-
XOM




C. C. Pydenro, C. C. Kocrmuuun, T. B. Mopososa

Mep- Buaoby- 3ateuuai v moeitpl Ao 3 sogow | Intokenka-
kypiit | Tox i mu- | 0,05 mrr/m’ y npicunx | (K= 0,01 | nis, xsopoGa
pobunut- | sojgax — ao 0,3 npu| mr/n), noni- | Minamara,
Bo, nec- | jabpyadenid soai — no | Tpam (napw | mapasiw,
THURIN, 5, ¥ MYHKTaX CKHA4H-| MEpPKY- MCHXT9HE
enamio- HE — no 50 mkr/n pil0), ke | HemoBHOUIH-
BaHHA (TIK= 0,3 | HicTs HeMoOB-
opra’ig- M-I B THX- JAT
HOro ma- NIEHE)
JIHBA
M- | Bunnaska | 3assuuaft y som  no| 3 nositpam | Intoxcuka-
MbOym METamis, 10 mxr/n, v mopeskiit| ([JIK= 1if, nopy-
NECTHIH- -7, 8 onapax aWa - ao| 0,01-0,2 EeHHS
niH, cra- 3000 mkr/n, B noBiTpi| Mrinm’), HEHTPATEHOI
MHBAHHA MICT 2.4 mkr/M’ | BosolO HEPBOBO]
OpTaHiv- BAanuul Bia HrX — ao| ([JAK=0,1 CHCTEMH,
HOTO na- 0.2; B IIIHHHHX TpyH- | Mr/in) Ta NeqiHKH,
IHBA rax — B-20 mxr/kr, 8| Dkewno HHPOK, MO3-
KYIETYpHHX — no 300 KY, CTATCRHX
: MKI/KT OpraHia
Cenen | Mopcexki Jaseuuadi y somi 3-5|3  ponow | Kumkoei
BilKNa- MKT/M nobmuay | (TIK= nopytenus,
NeHHR, ponosuma — ao 50-| 0,01 mr/n) IEPMaTHTH,
BOIA 300 Mxr/a CETICHOM,
APTPHTH
®ayop | Hpupoani | B nositpi Mict — Bia| 3 Boaocwio 1a Dawopos,
BOAN, 0,05 a0 2 mkr/m’, a| nosirpam 1y6Hi 1 Kicr-
amoMibie- | BRanuei Big Hux — 0,1 KOBI XBOpOGH
B2 i cumi- | Mxr/m’. Y #oni sasmu-
KaTHa qail — Oinemr sx 0,5
npoMHcao- | mMr/n
BICTh, 7106-
pHBa
Xpom | Ximiuma B cnnapax, Gapeuu-| 3 nositpam | Bponxiams-
NpOMHC- KdXx, NyGUTEnsx, Bor- HH pak
JN0BICTE HETPHBKIN Lerml
Wiani- | Ximiuna Jabpynnoe nesxi xa-| 3 moaow | iHTokcHkauis
1 NpoMHC= PUORI NPOAYKTH (FOK=
MOEICTS, 0,05 mr/n)
NeCTHIIH-
nu, Biome-
L5 TaboniaM
Unink | Bunnaska | B ounukosanomy no-| 3 nositpaM | Te w came
Konkopo- | cymi, B mositpi mia-| (FAK=35
BHX META- | NPHEMCTR Mr/m
B
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3aeansna exonoin: NpaKmuuHul Kype

‘f PoGora Ne 76
OuinkKa CXHILHOCTI 10 Pi3HHX 3AXBOPIOBAHL

[pyHTYIOMHCE HA OKpeMHX (paKTax IIOAO ICHYBAHHH BIPOTIIHOTO
KOPE/ALIHOTO 3B 43Ky MUK ()eHOTHIOM JIOAMHH Ta 1T CX HIIBHICTIO 710
NeBHHX 3aXBOPIOBaNL, pociiickkmit gocaiank C. Kacksnos poipobus
OPHIHABHY METOIMKY OLIHKH CXHITBHOCTI JIFIHHHA J10 3aXBOPIOBAHD 33
ignuBinEAM TectoM ,Cnosecunii moprper”. Humue HaBeleHI
penpescHTaTHBHI (peHoTumiuni Knach and 17 HafOUIBII NOMHPEHHX
3aXBOPIOBANE, HKI BYCHWIl BHABHB ULIAXOM GararopidHOro momyky
(hCHOTHITIMHO-HO30TIOTIMHHX KOPC/ISLIAHHX 38’ A3KIB:

1. Tinomonin (6-10) — 1C , 20C, 34C, 37C, 45C, 115C, 137C, 143C,
151C; 153C;

2. Pesmamuim, cmenokapoin — 20C, 36C, 45C, 141C, 143C, 144C,
170C.

3. Ingpapxm — 20C, 97A, 99A, 144C (2), 170C(2).

4. diagem — 18C, 26C, 33C, 34C.

5. Oxcupinnn —18C, 137A, 139C, 164C, 166A.

6. Kponusnuya — 26C, 36C, 38C, 45C, 46C,58A, 61C, 99C, 147C(2),
153C.

7. Anenougum —9TA, 99A, 165A, 167A.

8. Kapiee - 8C, 63C, 66C, 102C.

9. IMnesmonin —3C, 80C, 123C, 128C, 138C.

10. Janexezopicms — 66A, 68C, T0A, 80C, 103C, 126C, 141C, 170C

(rinopisIcEHH THI).

11. 3nosncusanna aikozoaem — 122C (rinepemin), 18C (unknorimis),
12C (iHTyiTHBHEH THIT).
12. Toaepanmuicms do ankozomwo —97TA (1nTenexryanbimii Tn), 45A

(BAroTOHIA),

13, Pax — CHMITTOM ILOKOBO-CKPOHEBO1 M #30801 atpodii, xonepuaHni
remnepament — 27C, 29A, 92C, 115C, 127A, 130A, 131A, 150C
14. Pax waynxa — 29A, 55A, 92C, 101A, 102C, 119C, 127A, 130A,

145C, 150C, 167C.

15. Pax sezens — 29A, 92C, 94C, 102C, 130A, 131A, 145C, 150C,
162C. 167C,
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16. Pax zopmani — 29A, 89A, 92C, 113C, 115C, 119C, 127A, 130A,

I31A, 150C, neuyrmmsicrs o denirriokapGomiy. ;

17. Paxk monounoi 3anezn — 27C, 25, 36A, 37A, 45A. 61C, 70C, 92C,

116A, 157, 175:

Y nykKax 3asnaqeni Ganmu CriBnagaHHs 03HAKH IHAMBIIA 3 03HAKOIO,
PEIPE3CHTATHBHOIO VLA NAHOTO 3aXBoproBanns. ek 3 03HaK BHABASIOTE
OLTBLITY KOPENALIIO 13 BINOBLAHAM 3aXBOPIOBAHHAM, Hix i1, 3a 36ir i3
Livu o3Hakamu B Metoii C. Kacsarora maethes 2 6ami.

Metoznka C. KackanoBa po3paxoasa /yis BHIHAYCHHS CXHIBHOCT]
710 3aXBOPIOBAHE OKPEMHIX IHAHBITYYMIB. Y JaHii poGoTi MH NIPONOHYEMO
METOLHKY, KA CHENIANEHO a1aTTOBAHA HAMM U1 MOACHKIX MOMYASii
13 yCrixom Moxke 6yTH BHKOpHCTaHA U1 IPOTHO3IB iX cTifikocTi B PI3HHX
\'F'!IﬁOLhULI‘ICILMdX

Xig poborn

MeTooM KOHBEpTa BHALIITH y MEXAX MiCTa S 3araJbHOOCBITHIX
HABYANLHUX 3aKIa/IB, B AkHX obcTexTe yunis 11-x knacis 3a 183
O3HAKAMH IHAMBIAHOTO Tecty ,,CnoBecHuii nuprc"r " (momi6HO a0 Toro,
AK 1ie Oyno onucano B podori No 40). [ani 3 n’sta BHOIpOK 06 € naiiTe
[4 3HCCITH Y TADNHILO 4ACTOTH 3YCTPIMANEHOCT] (HeHOTHITMHMX KITACIE
(tabn. 48-49, c. 186-189).

PieHs cxmnbmocti mo pismux 3aXBOPIOBAHL MEIIKAHIIB
AOCHBKYBAHOL MICKKOT IOMYSLIT OIIHITE 32 ONOMOTOI0 TAGHHIL, B AKif
STIBA 33HAYTE PENPCICHTATHRHI I BIANOBIHOT XBOPOOH PEHOTHIINHI
KJIACH T4 IX 3Ha4MMICTh y Banax 3a C.KackanoBuM, a cnpaea — banu 3a
JODKHICTE HAlBINBII YacTO3yCTPiBAHOTO denoTunivHOTO Kiacy B
AOCTVBKYBATIH BUOIPI 3 (PeHOTHIIYHHM KITACOM, PETPEICHTATHBHUM 17T
JAROT XBOPOOH. 3HAINITH MAKCHMATEHO MONKITHBY cymy Gamis y Konouim
311BA Ta peankHo nabpamy cymy 6Ganis B KONOHMU] cripasa. 3HaHIITH
NOKASHIK CXHITLHOCTI MEIIKAHIIB I0CLDKYBAHOT MICEKOT oMyl 10
BUIOBLAHOTO 3axBoprosanas (R), NOAAHBINN 0CTaHHIO CYMY HA [epuLy.

Hocnioncenns ncuxonozianux imin
Tpusoncuicmn — ne IHAMBIIYalRHA TICHXIYHA OCODAHBICTE, ska
NPOABACTRCA B MABHILEHIH 31aTHOCTI BiIMYBaTH HECTIOKII Y PI3HHX
AHUTTCBUX CHTYALLNX, Y TOMY MHCI # TAKHX, CycrisHi XapaKTePHCTHKH
AKHX J10 HBOI'O He CHOHYKAKTh.
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Tabnuys 68
Mpuknan ouiHKH PiBHA CXHALHOCTI J0AcLKOl nomyasiuii 10
3AXEOPIOSANNA Ha fghaprm

DeHOTHII YA KiacH, AKI Bany 3a criBnajaHHs Haji-
PENPEIeHTYIOTE CXHITh- OLILII YACTD 3yCTPIBAHOTO |
HICTB 710 BIATIOBIAHOTO drenoTHmYHOro KIacy aocmi-
JAXBOPIOBAHHA T4 1X 3HA- | JUKYBaHO! BHOIPKH 3 penpele-
qAMICTE v Banax HTATHBHHM QeHOTHITIHHIM
KI1aCoM -
1 20C (1) 1
2 97A (1) 0
3 99A (1) 1 |
B 144C (2) 2 |
5 170C (2) ]
2 7 4
R R=4/7=0,57 |

Ocobucmicna mpugsodcuicns — CTIHKNI ctad. BoHa xapakrepuiye
CXHITEHICTE MOTHHE CHPHIMATH 3HAYHY KUThKICTh CHTYALIH AK 3arpO3imBi,
pearyBaTH Ha HHX CTAHOM TPHBOTH.

Cman MPUEOZH, 10 cHmyamugna mpusa.m‘nit‘ms, BHHHKAE HK
PEaKILiA IOTHHHA HA Pi3HI, HAHYACTIIIE COLIAILHO-TICUXOIOTTIHI CTPECH.

Exempagepeia — cnpsMOBaHICTh OCOOHCTOCTI HA OTOUYIOUMX IIHO/ICH
Ta NOAIT; iHMpoeeepein — CIPAMOBAHICTE HA BHYTPILIHIN CBIT

Heiipomusm — cTan, AKHH XapakTEPHIYETLCA €MOLIHHOIO
HECTIHKICTIO, TPHBOT0I0, HH3LKOI CAMONOBATOK, BETCTATHBHHMH
po3TagaMH.

'E PoGora Ne 77

Busnauenua pisus rpuBoru ocobmcrocri
3a Koaboposum Tectom Jlomepa

MeToa AeMOHCTPYE 3B’ 430K MUK KOHCTHTYLIHHO 3aKIA/JICHHMH
BIACTHBOCTAMHA H THIIOM PEaryBaHHA Ha BIUTHBH CEPEIOBHILA, CTYNIHb
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MUBAAAHOCT] 60 0NOPY UM BILTHBAM 3a IONOMOTOI0 BIACTHBHX JAHOMY
IHAMBLIY CHOCODIB 3aXHCTY.

Crumynsnuii Matepiai: BOCBMHKOITIPHHA psil.

Incrpyknisn: npononyerscs BUOpaTH 3 po3TamloBaHHX mepen
pecrnonieHToM TabiuLs “HAHNPHEMHIIIMIT KONIp, AKOMY HAJa€ThCA
NEpeBara cepejl KX Y JaHoMY BHOOPI KOJLOPIE | B TaHHIT MOMEHT, He
acOUIOIOYH HOT0 3 TPeMETaMH OJISTY, KOJILOPOM MALLIHHH, YHM-HeOy/IH
IHMM. Pozmawyiime xonbopu y nopaoky cnadauus enodobanus.

Kuto4: kosnmit kouip TecTy Mae ceoe nudipose nosnadents. Cumiil —
1, senenuii — 2, yepBonmii — 3, KoBTHII— 4, (ioneToBmii— 3, KOPHIHEBHIH —
6, wopHHid — 7, cipuii — 0. OcHoBHMMH Konbopamu € — 1,2, 3, 4.

JUin Bu3Ha4ECHHA PIBHA TPHBOTH BHKOPHCTAINTE TAKHI ITLIXL;

|. Ocropuwit konip y 6-i noszumi —!

2. OcHoBHH#H KOTIp Y 7-if nosumi —!!

3. Ocuoenuit Komip y 8-t nozumi —!!!

4. Cipuit, wopnuii abo kopuaHeBHi Ha 3-i no3umit — !

5. CipuH, 9opHui 60 KOpHYHEBHIT Ha 2-i nosumi] — !

6. Cipwii, yopuuii 260 xopuaHeBHit Ha | -it nosumii — 11!

Takum urHOM, TPHBOTE B 1IIOMY OUIHIOETECH CyMOoio ™. Yncnone
BUpaxkeHus bamiB — Bix 0 mo 12.

% Pobora Ne 78
Busnauenns wedipornamy 3a onurysaasuukom I Ajiizenka

I. Yacto Bu BuryBaere noTar 10 HOBMX BpamcHs, Oakannsg BIABOMKTHCH?

2. Yu vacto Bu siguysacte norpeby B Apy3sx, ski moxyrs Bac
3po3yMITH, nigbagsoprTH?

3. Bu BBaxkacre cebe Gesrypbornow moannon?

4. Bam pakko BLAMOBHTHCH BiJl CBOTX Hamipig?

5. Croi cnpasu Bu o6aymyere perensHo i Mepil HIXK JIATH CKAAIAeTe
neTansHui nan?
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6. By 3aBX18 AOTPAMYETECH CBOIX 0BILAHOK, HAaBITh AKUIO Bam ue ne
BHTIAHO?

7. V Bac gacto DyBaroTh CajH Ta NiAHOMH HACTPOIO?

8. By 3aB31H INBKJIKO IETE TA TOBOPHTE, HE BTPAYAETE Yac Ha po3aymu?

9.V Bac He BHHHKano BIIUyTTH, 0 BH Hemacnusi, Xxo4a cepio3nol
NpHYHHA Ha He He Gyno?

10. Yn npasaa, mo «na napi» Bu MokeTe 38akuTHes Ha Boe?

11. Bn Biguypaere cebe HISKOBO, KONM X04YeTe MO3HAHOMHTHCH 3
MOAMHO MPOTHICKHO cTaTl, 1Ka Bam cuMnarnuna?

12. Yn Gysae Tak, mo Bu, poanioTHBIIKCH, BTpavacTe caMOBIaaHHAT

13. Bu uacto siere HeoBaymano, i1 BIVTHBOM MOMEHTY abo HacTpoio?

14. Bac 4acTo XBHIIIOIOTE JAYMKH, 110 He BapTo 0yN0 MOCH FOBOPHTH
4H pobuTH?

15. Yomy Bu nHajaere nepesary: SHTaHHIO KHAT (+) 9H 3ycTpidaM i3
apyasmu (-)?

16. Yu npasza, mo Bac nerko obpasutu?

17. Bam nopobaerses wacto GypaTH B KoMOaH1i?

18. V Bac GyBaloTh IHKOJIH TaKi IYMKH, SKHMH He XOTII0CH OH AUTHTHCE
3 IHUIAMH?

19. Yu npasaa, 1o ikoai BH nepenoBHe ] eHeprieio, a 1HOIi — BTOMIIEH]
Ta B am?

20. Uu mamaracereck Bu oOMeXHTH Kono CBOIX 3HAHOMHX JNHIIC
HEBEIHUKOK KUTBKICTIO HAHGmmianx 1py3ie?

21. Bu Gararo mpiere?

22. Bu BiANOBIAAETE KPHKOM Ha KPHK?

23. Bn sBakacTe BCi CBOT 3BHUKH J0OpHMH?

24. Yacto y Bac 3 ABNAETECA MOMYTTS NPOBHHHT

25. Uy 3aarni By IHKOAH JaTH BOMIO CBOIM mModyTTsaM i GestypboTHO
po3BakaTHCA ¥ BECEIH KoMIan1i?

26. Bau HepByn 9acTo OyBaloTe HATATHYTI 10 MexK1?

27. B xkBaBa i Becena moausa?

28. Ym gacto Bu moiaymkm nopepracrech 0 3pobiaeHOl clpasH |
AymaeTe, mo mormu 6 3pobury kpae?

29. B BiAMYBa€TE HECNIOKIH ¥ BENMMKLH KoMIan1i?

30. Bu 1i#o1 nepejiaeTe nuiTku?

31. Yu Gyeae 1ak, o By He MOKETE 3ACHYTH Yepes Te, WO B rON0BY
JH3YTE PI3HI IyMKH?
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32. lotpiduy indopmattito By mykacre B knmwkkax (+) 98 nuTaere y
apysie (-)?

33. V Bac bymaors cuisHi cepredurra?

34. Bam nonobaetses pobota, mo noTpedye 3ocepebkeHHa?

35. ¥V Bac OyBaiots Hamajau TpeMTiHHS?

36. Bu 3aB¥JIH rOBOpPHTE TIILKH NpaBay?

37. Bam DyBac HEIPHEMHO 3HAXOIWTHCH Y KOMIOAHIl, 1€ BCl KENKYIOTh
OJIHH 3 01HOr0?

38. Bac nerko posaparyBarti?

39. Bam nogebarteea pobora, mo norpebye niBuakoi a1i?

40. byae Tax, 1110 BY XBHJIOETECS Yepe3 Pi3H] HEMPHEMHOCTI, AKI MOTIIH
O cratnes, xo4a BCe 3aKIHUKIOCH nobpe?

41, Bu nopinbHI B pyxax i qemo Hearpabui?

42. Bu konu-neOyas 3ami3Hiosanmuc?

43. Bam 4acTo CHATHCA KaxXH?

44. Bu nroOnTe norosoputu?

45. Bac HenokoaTh AKi-Hedyab 6om?

46. Yu sacmyTinuch 61 Bu, sixOun noero He mornu Gasnties 3 apy3amu?

47. Bu moxkeTe Ha3BaTH ccbe HEPBOBOK MIOAHHOK?

48. € cepen Baumx snaiiomux Taki, sx1 Bam sBHo He nopobatotsca?

49. Bu sneeHena B cob1 noaunHa’?

50. Bac nerxo 3auinae kpuTHka?

I. Yu samko Bam orpumari 3a10BONeHHA BiJl MACOBHX 3aX0/iB?
52. Bac XBUIIKOE BITUYTTA, 10 B ripun 3a inmmx?
3. Bu MOXKeTe BHECTH NOKBABICHHA B HYILIYIOUY KOMNAHIG?

54. bysae Tak, uo Bu rosopute npo pedi, Ha SKHX He po3ymiereca?

55. Bu XBHIIIOETECH PO CBOE 30poB a?

56. Bu moGute noxapTyBati Haa IHIHMK?

57. Bu crpaxkaaete sin 6esconns?

JlaiiTe BIAMOBIAE HA BCl 3aNMTAHHS. Creepany BUANIOBIAE 3AITHILITE
c/1oBoM “rak”, 3anepeuny — cnosom "ui”. [Mopisuasiire Bann sinosini 3
KJIIOMEM onuTyBaibHUKa (Tabn. 69). Sxmo Bann signosimi abirmucs s
BUIMOBLAAMHK “Tak” | "Hi” Kiwo4a onutysansuuka (B Tabn. 69 —
jalTpuxosano), nocragre “+. Tliapaxyirre mmocu 3a rpadamu “rax” i

HI" U8 KOKHOI KOJIOHKH OKPEMO.

Cyma smakis “+” tpeTsoi konorky () cBig4uTh NPO NPABMILHICTE

Bammx sianosineii na sanuranss, ko ;‘2124. TO NOAATLIIC BHABICHHS
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TEeMICPaMEHTy Brpadac cenc, 60 Bu HenpasmibHO BIANOBIAANH Ha
sanurands. SAximo X <4, maroun (L2 ), 33 CXEMOKO (PHC. 49) puinaure
TEMNEpaMeHT. X, BUIKNAMITE HA FOPH3OHTANBHIA OCi cxemu, L, — Ha
BepTHKANBHI, TOUKA NEpeTHHY NEPHEHAHKYIAPIB 10 OCel tepes
BLIKIAJICHI TOYKH TIOKAXKE CEKTOP 13 TpHTaManHiM Bam TemnepamenTom

Tabmuya 70
Knwu onurysauns (3a ILA#3senkom)

Neam | 1 1 1l | L%
| TAK ni TAK _|' Wi TAK Hi
1 ¥ = | ’
2 |
3 —
= I Sl = K —
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Ne nifm I
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Bazanvha exoroin: NpaKmusHuL Kype

4

Puc. 49. Buznavenns memnepamMenmy 1oounu

'E Pobora Ne 77

Buinauenns pipHg ocobHcTicHOT TPHBOKHOCTI
3a onurysaabnukom 1. Teinopa

[Mpissnme, 1M's.
Crars Bik Hlxona Knac
Jlara onurypanns " p.

Iucrpykuin:

Veawno npouauTaiite 3anpononosaxi Bam 40 teepikens. Ti 3 Hux,
AK] BEBAAACTE CIPABEANMBIMH 13 cee, nolnayTe xpecTrkom y rpai
“Tak”, Teepamenus, sk He BianosigaoTs Bamii gymui npo cebe,
noanaure xpecrakom y rpagi “Hi”. He nponyckaiire )oaHoro nyHKTy |
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HE CTABTE IBOX XPECTHKIB B oHOoMY nynkTi. He samucmioiitecs JIOBTO
HAl KOKHHUM TBepuKeHHAM. [Tpamioiite akomora meumnre. Bynste
YBAXHI Tam, 1€ TBCP/DKEHHS MAKOTE sanepedny opmy: sianosigs “Tax"”
O3HaYaTHMe, mo B arigni 3 M sanepevdcHaaM; Bianosiae “Hi” - mo
HC BBaacTe Ue (3anepeqne!) TBepKeHHES COPABCIIMBUM Juid cebe.

Tabauys 71

N | Tax [ Hi Teepmxenns T

| lepea TuM, sk nitH g0 3yBroro JHKaps, A YABNAIO,
1o meni Gyae donsme

l:_’ Meni HenpuemMHoO 3anMmaTHCE caMoMy B TeMp#ABI
3 Bolocs rposn ta Guuckapk
“ 3aeBinsworo 1 nerko Brpayaio piBHOBAry
) Hikoan 8 xuTTi Hivoro He Gogpca
6 botocs 3miii
1 S MaCTO NPOKKAAINCH Bijl CHIBXAXIB
8 Bianosizatoun nepes rpynoio (knacow), HOYYBaKO ceDe B
AKOBO
9 Iayun no nikaps, 2 xBuAI0I0CH, WO BiH MeH] crake
10 A HIKONH He YABIAB, 10O 3 MOIMH GAH3LKHME MOXE

CTATHCH HElacT
11 . XBHIIOIOCH, KONH He HAI0, 3 AKOI HPHYHHE MeHe
BHEJIMKAE KEPIBHMK

L 121 | | Jsxawck, nobatusum MEPTBY TBAPHHY

13 Meni senpuemuo sannmarics CaAMOMY Ha BIIAKPHTIH

MICLEBOCTI

14 Bazko 18uKkaio 10 HOBOrO Micli 260 10 HOBOIO KO-
| Oy THBY

15 Hikonu we rypbytocs npo maibyrre
| 16 TIpUiyCTHBIIHCE HOMMIKK, HOBrD Irajy0 npo ue

17 Komn s cinaio npawosars, meni wacro 3aBAKAOTH
=il TPUBOMKHI JYMKH

I8 MeHi wacro cnagae ua AYMKY, 110 % MOKY 3aXBOpiTH
S || Do oTpHMaTh TpaBMYy
19 ] | | Beawaw cebe HPA3THBILNM, HiX GLIBIICTE NOEH

20 Meue ue Typbye, wo AYMAIOTE PO MeHe 1]

= He MOKY JOBIO JOCCPE K YBATHCA Ha HOMYCh OJ1HD-

= L MY

L Meue nenokosts nymin npo pobory (HaBuauus) i npo
rpoii




JazanbHa eKOAOIIA; NPAKMULHIL KYPC

23 YacTo 3ayBaskylo, 10 B MEHE TPEMTHTE PYKH, KO/IH A
JIyoE CTapaloc mock 3poiuTy

24 UacTie, Hik 1HI, 94epBOHII0 | HISKOBIO

25 S mixony He DadMB CTPALIHNX CHIB

26 A wacto Gotocs, 10 NOYHHAIO HEPBOHITH

27 A nerko AKPHBAKOCH (I0TOM HABITE ¥ NPOXONOEL 1M

28 HisKORIIOYH, BRPHBAKOCA TIOTOM, 1110 MCHI JIysKe HEnpH-
EMHO

29 V mMesie GysaiOrh NepioiL KO 8 BIPASAIO COH BUL XBHITIO-
BAHHA |

30 ¥V mede Hikoim He Dysac IyMOK AP0 MO CIateBy
HETOBHOLIHHICTE |

31 #l pizko Hysaio y cnpas/ii FapHOMY HACTPO |

32 Maitace 3a83UH NEPSKHBAK NPO Wock 400 33 KOrock

33 [MoGayeHHA MEHE HEPBYE .

34 S gacTiie, HIK 1HON, 3aAMAIOCH CAMOAHANIIOM

35 [HOAI A BITGYBAKO, 11O B MOEMY HHTTI HATPOMAIIO-
sl CTLIBKM TPYIHOLIIB, 110 HE IMOMKY 1X TTOA0TaTH

36 [HKO/IM 8 TIePEeXHBAID Yepes HEICHYHTY HaCTipas/ 1pH-
AHHY

37 Yacom # Gowocs pedeii abo moaeH, SKi Hacnpasal He
MOKYTE MEHI FAMKOIHTH

38 51 HenoCTATHLO YTIEBHEHHH ¥ cobi .

39 $ He molino TPYIHOMIE | VHHIGEH (PHAMATH BB Pi-
LIEHHS

40 Inomi A noaysaw cede HenoTPIOHO, HIKIEMHOID JIHOIH-

HOH)

OnpauwBasis pesvabTaTIB

6 TeepuKeHk 13 40 — ue mKana HAHBOCTI PE3yNbLTaTIs (LIKala
nenpas). Lle mynrera: 5, 10, 15, 20, 25, 30. Hamitnamu (npaBaMBuMu ) €
JATTepeYeHHs LIHX TBEPIDKeHE. 34 Kosay BIINoBIL “Tak™ napaxoByeThes
| Gas 3a WKANOK Henmpasan. SKIo KUILKICT, DATiB 33 WIEK WKATOK He
nepesdmye 2-3, e CBUIMHTE TIPO NPaBIMBICTs periTH Bianosiaei. [l
BHIHAYCHHS PIBHA TPHBOKHOCT] HEODX1IHO NUIPAXYBATH 3aIallhHY KLILKICTH
suinoBiaei “Tak” 3a BoiMa MYHKTAME, 33 BHHATKOM THX, SK1 ITPALIOIOTE
na wikary Henpasay. MosHauumo 1o kbiskicTs N+

Koeduuent tpusomsoct: K po3paxosyeThes sk BIIHOHICHHS 9HCNA
N+ 10 3aransHol KUILKOCTI TBEPAAKCHE, TOOTO A0 34:
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K',,,p =N+/34

InTepnperanin pesyasraris

HAximo K >0.225, 1o pisess TPHBOXKHOCT] PECTIOH/ICHTA BHCOKHIA. Ypm
Ol koeditienT, Trm BHIHIH PIBEHB TPHBOKHOCTI. 3a NLIPaXyHKAMH
AMEPHKAHCBKOTO ncnxonora Jlx. Teitnopa, koedinient TPHBOMXKHOCT]
0COOHETOCT! Y NICHXONATIR nepesumye 0.370,

Yum vuskaui koeuient R'mp (Km‘: 2.225), THM MeHmHiT pPiBEHE
TpHBOKHOCTI. OCOBH, AKI HECXHITBHI BHABNTH TPHBOKHICTE Y CHTYAILIT
CTPCLY, XapaKTEPHIYIOTCA TAKOK | HHILKHMM 3HAYCHHIMI K.

Emowiitnnit  crpec (TPHBONKHICTE) XAPAKTEPHIMMHA g
JAHCTADMOHIHHHX, KOH(IIKTHHX, nabinbHix ocobucrocreir. JTogam
FAPMOHIHHIM, 31 CTIHKOIO BOEHO TPHBOKHICTB SIK CTIifKa 0coBHCTICHA
AKICTH HEBNACTHRA.

? PoGota N 80
Buznavenns pisun WKITBHOI TPHBOKHOCT] (7-11 pokig)

[nerpykuis: Yeakno POYHTAH 3aNPONOHOBaNI peucHus. V KOMKHOMY

3 HHX € BHILICH] CIOBA, 32 SIKHMH CTOTTE mitepa “a” gu 6. BuGepn

ClIoBa, ki 1061 valiGinsme nixxonsts. Ha OKPEMOMY apKyIi mopsz i3

HOMCPOM 3anHTaHiA BHIHIIN Ty mTepy, AKa CTOiTh 3a BHOpaHHMK

CroBamMu. SKkmo su3HauHTHCS He Mosker, nunm: “He suan”. Josro ne

PO3AYMYH, IpasuiTBHOK Gyse Ta BUINOBI/Tb, AKY Bubepenr i,

L. SAxkuto ™ gonycrus NOMMITKY NPH BIANOBIIL, TBOT 0OHOKIGCHUK He
EMIOMBCH 1ad moboio (a) am cuiomoes nad mobow (06)?

- Konn i sunaakoso IyCTpivaciu HalCYBOPILOTO 31 CBOTX YYHTEMIB Ha
By, B tebe ie suimoempesn nacmpiii (a) wi mobi panmom cmae
cmpatunyeamo (6)?

- Tv mizsru mpoxu xeunoewcs abo ne XeWoEwca a3aaani (a),
ROH BIANOBIIAEI Ha ypoui, un i dyace xeumoewcs (6)?

4. Yn bysae 3 106010 TaK, wo Th dobipe eusyue ypox, oonax Gotuen

sidnosidamy (a), uy makozo 3 moboio ne byeaec (6)?

5. Tob1 saxcke 1 PAUIOBATH B Knaci Tak (a), Ak Toro XO4¢ BUHTENb, qH
Heaadxcko (6)?

bl

o

306



Ja2anbha, exone2in: NPAKmu4HItl Kype

6. SIKII0 TH HE MOZEL BUINOBICTH Ha 3aNHTaHHA BYHTENA, TO BLIMYBACLL,
{110 OChL-OCh zanaavew: (a), 90 TH He gidwysdelwd, w0 3ania4eul
(B)?

7. Vuni TRoro abo 1HIINX Kiacis Konu-aedyias Guwiu mede (a) 9 nixkoau
metGe we Guau (6)?

8. [Homi TODI 3MAETHCH, IO suUmMenska 3a wock na mete cepdumbs
(a), un TO6I TAK Ke 30acmbes (0)7

9. Y Gymae 3 TOHOK TaK, 1O KOHTPONABHY podOTY TH nuwew Kpage
modi, konu 3a wei e Gydymb cmasumu oyinku (a), 90 maxeeo 3
moboio ne Gysae (6)?

10. 3 106010 HiKOIH He DyBano Takoro, nob i 1obpe nepekasysas(ia)
OHOKIACHHKY 3alaHMif MaTepial, a Koan Tebe BUKIHKAIN TC Came
POITMOBICTH neped kaacoMm, mu poznosidas{ia) nozare (a), 4
makoze 3 mobow we Byearo (6)?

11. Komi T OTPHMYEI HIDKMY OUIHKY, HIXK 3aBK/IH, TH He NEPENCUBaciy
(a) 3a Te, MO NPo Tebe MouHyTs AyMaTH 1HuL, Ui nepeycusact (6)?

12. V tebe we mpemmams xoaina (a), KOIH TeDe BHEAHKAIOTH
BIINOBLIATH, 94 mpemnuimb (6)7

13. Koni a1 DaBHTECH B PI3HI ITPH, TO TBOI OXHOKIACHMKH HIKOAU Had)
mofioio He cmirombea (a), UM GoHW HACMO CMIIOMbCA HAD Mmoo
(6)?

14. Konu BUmTENs HA YPOLLL NOACHIOE HOBY TeMY, TOO1 XoueThes, o
BIH 2060pué nogiibiitue (a), 91 Xail cosopumb max, AK I pauiwe
(6)?

15. Konu pautens BUIKPHBAC XYpPHAT 1 30HPAETECS KOTOCh BHKIHKATH
110 IOMKH, TH dyxce xewnoewcs (a) an Tede ue e xawiioe (6)7

16. TH He Goiucs BETYNATH B CYNEPEHKH 3 0AHOKIACHHKAaMH 3 100pe
IHAHOMIX TODI NUTaHE (a) UM TH ULOro noboweuwes (6)7

17. Tobi Byno 6 dysce wenpucyho (a), AxOH 1HII JI3HATKCA, 110 TH
MoyaB ripuic BUMTHCH, 9 1001 Daudysca dymka inwix (6)?

18. Yn Gympae, 1o NEpea KOHTPOILHOK TH RoYuRacu mpusmimi (a),
4M UBOTO 3 TOBOW He TparuAeTsed (6)7

19. Kony ¢ pofHin moCk pasoMm 13 OJHOKNACHHKaMH, TOOI 31a€ThCA,
WD BOHH NACMO We Xouymb poGumu me, wo mu npudymas (a), 4u
sonu pobasme me, wo mu npudymae (6)?

20. Yacro 1061 CTaBmaTh nuxeky oyikky (a), HiZK TH 3aCHyKHB, 1K T00I
CTABAATE TAKY, AKY MU 3ACAYHCUE (6)?
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21. Tlepen nouarkom camocTiiiHol poboTH TH dydce xeumocwics (a)
uK He xeuwnoewca (6)?

22. Tu nymacm, 110 y NPHCYTHOCTI IHIIHX 2080puiy abo pobuul wock
ne mak, Ak maio 6 6ymu (a), an mu mak we dymacw (6)7?

23. Tu wobuw (a) GaBATHCSA B ITPH, 1€ OHA THTHHA BUHGHPAE iHmTY, 94
He obfiuw (6)7

24. Koy Th nuurei KOHTponbRYy, B Tebe pyku ne mpemmsms (a), un
mpesmmans (6)?

25. BInBIICTL YHHIB y KIACi CTAaBIsTHCA 10 Tebe no-dpyicnsomy (a)
un 1ebe wedomobmoioms (6)?

26. Inxonu tobl chumbcs, wjo mu He moxceuwt ¢idnoaicmu Ha
sanumanns evumenn (a), 9u 1001 Take we cuumsca (6)?

27. BHKOHABIIM CAMOCTIHHE 3aBJaHHs, TH He nepevcusacu (a) uepes
Te, MO WOoCk He TaK 3pobuB, uu nepexcusacu (6)?

28. Tobi inKoaM 3AaCTHCH, IO TH AYMAEI i FOBOPHIN 30BCIM HE TAK, SK
IHITI JTITH B KAaci, 1 ToMy To61 kpawge moeyamu (a), 49 TH BBAXKAEILI,
o moevamu e eapmeo (6)?

29. TobGi byno 6 dywce nenpuemno (a), ak6u T™H po3uapyBae cBOIX
OaTheKIB Hepes Te, 110 noyas cebe ripiie NOBOIHTH B IIKOM, 9# To6i
ue Gandyace (6)7

30. Tlepen KOHTPONLHOW TH Kitbka pazie MyCuw: nimu & myaiem (a)
UM TH & myaiem neped konmpoavHow e Gizacu (6)?

31, Konu m poamosasem ui GaBHIICs 3 THMH YUHAMH B KIacl, 3 AKHMH
BCI XOUYTh TOBAPHINYBATH, TH nouyeacw cebe dobpe (a) um
novyeacw cebe nocano (6)?

32. Buntenska 1o tebe cmasumnes max camo (a), 8K 1 10 IHILHX iTCiH,
UM do mebe suumenvka cmasumses mpoxu 2ipue (6)?

33. Yu i xomis 6u menwe xeumosamucs (a), Konu Tebe MHTAIOTH Ha
YPOUL, 9M TH 1 TaK ke dyorce xewaocues (6)?

34. Komu i BUIMOBIIa€w ypok, TH vacmo dymactu npo me, wo & ye
vac npo mefe dymaiome inwi yuni (a), UM maxozo 3 moboio ne
fyveae (6)?

35. Tobi nesaxexo (a) OTPHMYBATH Takl OUIHKH, AKI Bl Tebe uekanTs
Gareku, un gasicko (6)?

36. Teoe cepue we nouunae wacmo Gumues (a), KoM BYHTETH Kake,
1o 30UpacTLes naTu YUHAM KNacHe 3aBAaHuHs, uH novunae (6)?
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37. BUILINICTE TBOIX OAHOKIACHHKIB HE Zgepmaloms Ha mebe hiaxol
yeazu (a), 1 TH 3a8xc0u 8 yermpi yeazu (6) CBOIX OJHOKIACHHAKIB?

38 Koms 1061 HOBIO IOBOIHTHCH SAMMILIEATHCS 3 YHHTEIEM, TODI e xouemibes
iimu 8i0 ubo2o (a) 4K Axonoza weudwe xodembes nimu (6).

39. Tu mymaenr, mo, BIAMOBIAAIONHE HA YPOIU, TH XGWIOCUICA MeNlue
{a), Hi THIIL AITH, 99 TH Xewwocwes binsuie (6).

40. Konu BYHTETH /A€ KNACOB! 3aBIaHHA, TH 3HACLI, L0 8nopacuics 3
HuM, 2K 1 8ci, abo 1 kpauge (a), uu BOIIICH, 110 He snopacics 3
Hum (6)?

41. Tebe myphiye (a) Te, mo npo Tebe AyMae BAHTEILKA, HH 1E TeOe ne
mypoye (6)?

42, Ko1i TH BHKORYEI 3aBaHHs 01118 OIIKH, TROI DYKH He mpesmans
(a) un mpemnmams (0)7?

43, Tu BBaskaclll, 1110 A0 MKONH 8df2aeicy mak camo dobpe (a), AK 1
TBOI ONHOKIACHHKH, UM mail odse yumock 2ipumi (6)?

44. Konn TH po3MOBAAEN Ha NEPEPB] 3 YMHTENBKO, TH cnokitnui (a)
uyH necnoxiutui (6)?

45. Hancpenoasl KOHTPONEHOI pobOTH TH 3acunaci, Ax 3asxcou (a).
qH doszo He moxcew sackymu (6)?

46. Tu BRaMKACIL, O MIT BH Ha YPOKAX BUINOBIIATH Kpauye, AKOu meoix
gidnogided He uyau oduokiacuuxku (a), UM NPUCYTHICTh
OAHOKIACHHKIB Tebe re Genmexcums (0)?

47. Tu xomie Oy (a) ByTH KaniTaHOM KOMaHaH 91 nobowcuwca (6), Mo
HE BIOpacIc?

48. Konu ¢ BIANOBLIEAEN YPOK, AKAH HC 30BCIM 100pe BHBIHE, Yy Tebe ¥
pomi nepecuxae (a) un ne nepecuxae (6)?

49. Kom 1061 BAacTHCS 3pOOHTH NIOCH KPALlE 33 OHOKIACHHKIR | BOHM
3a ne 3asapaTs To61, TH noyysacw cebe aunyeamum (a) nepen
HUMH yu He novysacw cebe eunysamum (0)?

50. Sk6u Tebe nocnany B YUMTEALCHKY 33 KYPHAIOM, TH O 3aliwos
cnoxitino (a) un Goreca 6 (0)7

51. Konw i naraem cnats, mu cmyphosanui (a) Tim, mo tebe 3aprpa
MOKYTE BHIJTMKATH, 1a ye mebe He myphye (0)?

52. T ne xeumocuca (a), konn Tpeda BHCTYNaTH nepes nyoIikow, Tu
ue tebe dyxce xaumoe (6)?

53. Konu Ti nHien KONTPOALHY poboTy, TH NOHA YCE HAMATAELLCS He
nideecmu (a) croix GATBKIB YK TH NPO ue He dymacuw (B)?
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54. Ko sa ypou npucyTHi HpekTop abo 3aByd 1 Tefe BUICTHKA/IH 10 IOIKH,
TBIH 2010¢ He 3mimoenbesa (4) UM BIH NoviHac mpemminu (6)?

55. Konu 1061 noBro n0BOAMTHCA 3aAHMIATHCH 31 CBOIMHE
OJHOKTACHHKAMH, TOD1 AKOMOTA weude Xouembes NIMK 8i0 HiX
la] YW He xouemscA umu 6id pux (6)7
- T xorie On, W06 yunTENnEKa mak camo mobwra mebe, AK iHULX
:mea.- (@), un guumenvka | max mebe motums (6)?

57. Hu no nopo3i o mkonu tede ve myphye (a) Te, MO BYHTEIE MOXKE
JlaTH camMocTiiy poboty, un ye dyace mebe mypbye (6)?

58. Tu 6 dyawce xomie 6ucmynamu na cyeni (a) | NokazyBaTi Bee, Ha 10
SIATHHIL, UH moGi fyao 6 nespywno eucmynamu (6) nepen inmmmu?

59. Tebe re mypiye (a), wo npo tede AyMaroTh OXHOKIACHHKH, YH [1e
Tebe mypbye (6)?

60. [ha yac koHTponLHOT POBOTH PAITOM Nnovuxac ceeplimu mino (a)
4 TAKOTO 3 ToDow e Bysae (0)?

Maxyemo 3a wupi sionogioi
Kimou 1o vecty mkinsnoi Tpusoxknocri THIT (7-11 poxig)

0 wunnuk. 3acanvuui WKiTbHUT cmMpax.

CBUIMHTL PO 3araimsaui eMOLUHNHIT CTaH JTHHI, TIOB A3aHMiT i3 PI3HHMH
CTOPOHAMM HIKIIBHOTO KHTTH.

I wunnuk. Cmpax coyianshux xonmaxmia iz POBECHUKAMUL,

CRUTHTE PO EMOITITHI TIEPEKUBAHHS TITHHM, OB S3aH1 3 CIILTKYBAHHAM
13 POBECHHKAMH B IHKOII.

Il wunnnk. Cmpax coyianwnux xonmaxmis 3 VUUmMeETAMU.

CBIIMHTE NP0 EMOIITHI NIEPEKUBARHS JUITHHH, 108’ S3aHi 3 CIUIKYBAHHSIM
3 YIHTEIAMH.

HT wunnux. Cmpax nepesipxu snain.

CBUTHHTE PO eMOIiiHI HepeRMBANNS INTHHN, OB’ A3aHi 3 CHTYaUI€0
NEPCRIPKM 3HAHB YuHS (CTpax mepes KOHTPOJILHHMH poboTaMH,
CAMOCTIHHIMH pOGOTAMM, OIHTYBAHHAM TOLHO).

IV wunnux. Cmpax CAMOBUPANCEHHA,

CBUIMHTE ITPO eMOILIiiHI IIePEKHBAHHS IHTHHN, OB’ S3aH 3 HeobxiaHicTIo
1yOA14HO NPOACMOHCTPYBATH CBOT IHTENEKTYATTEHI MOAKIHBOCTI,

V uunnux. Cmpax ne sionosioamu OYIKYBAHHAM OMOYYIOYL.

CBIMHTE IPO CMOLIAHI NIEPEKMBAHHSA AUTHAM, TIOB S3aHi 3 OMIKYBAHHAM
HEFATHBHUX OHIHOK CROET iAALHOCTI 3 GOKY 0TOMYHOHX (bareKis,
YUHTCIIE, POBECHIKIR TOLIO),
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VI unpank. Hussxuii di3ionoramnin omip HIKITBHEM CTPaxam.

CBIIHTS TPO 0CODAHBOCTI MEHXO(I3IONOTTT AHTHHA, AKi BIITHBAIOTH Ha
ii 37aTHICTH AICKBATHO PEATYBATH HA CMOIIOTSHH] CHTYAIUL.

OnpanoBanus Aapnx. Ko NpH BIATOBIAL HA 3ANHTAHHSA
JOCHiUKYBanuil BuONpde BAapIanT, yka3anui y Tabauii, BIiH 33
BUIMOBLIHAM YHEHAKOM OTpHMYE | Ban; skio fae pianosias: «He
anaion — 0,5 dana, Axulo suOpatuil BapiaHT HE BIANOBLIAE BKA3AHOMY
B Tabauni, To Aocaiaysannit orpumye O 6ams.

[MTizpaxoBYEThcsd CyMapHa KUILKICTb DaliB 3a KOKHHM HHHHHKOM |
3aranbHa KIILKICTh Danis 3a BCIM TecTOM. MakCHMAIBHO MOMKITHBA
KUTBKICTH GAMIB 33 KOXKHHM OKpeMuM YnHHIKOM — 10 Gasiis, 3a BCIM
Tecrom — 60 bams.

Inrepnperanis. Skuwo 3a I-VI 9nuuKaMy J10CIJUKYBaHHIl OTPHMAaB
gia 0 go 5 Ganis, To UE CBITHHTL TIPO BIACYTHICTH CTPAXy 3a LHM
SHHHHKOM, BIZL3,5 10 7,5 Basa — niaBumie HMil CTpax 3a [IHM SHHHHKOM;
sin 8 g0 10 Ganip — BHCOKHH CTPAX 32 HHM “HHHHKOM.

Skmzo 3a 0 auHEAKOM AociiukyBanmil oTpimas 811 0 10 30 Ganis, 1o e
CBIIMHTE HPO BIACYTHICTh 3AralibHOTO HIKIBHOTO cTpaxy; B 31 o
45 Banis — MABHNICHHIT 3ATANBHAI DIKUIBHAI cTpax; B 46 1o 60
Dan1B — BHCOKHH 3arabHUI ITKUILHEI CTPaX.

TabGauya 72

Kaw4 onuTyBaHHS

1 T 1 v v VI
- YHHHHEK YHHHHE YHHHHEK YHHHHE YHHHHK YHHHHK
i 16 26 36 4a 5a fia
Z 7a Sa 9a 106 116 126
& 136 14a 15a 166 17a 18a
E 19a 20a 21a 22a 236 246
- 256 26a 276 28a 294 30a
= 316 326 13a 34a 356 366
z 17a 386 396 406 ala 426
E 436 446 456 46a 476 48a
g 49a 506 5la 526 53a 546
= 55a S6u 576 586 596 GOa
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Hocaidncennn imin Koznimuenozo POIGUMKY

f PoGora Ne 81

Busnavenns piBus xoporkouacnoi mam’ari,
abo sik BnbpaTH norpibny indopmanin

KopoTtkouacwa mam’site noauuu nos’s3aHa 3 ii AKTYanbHOO
CBIIOMICTIO, TOBTO 3 THM, 0 U1 Hei BAXIMBO B 1anmil 4ac. | sxmo y
UIET THIMHK € GBI BaAUTHEI CIPaBH, HDK MEXaHIYHe, HEOBIyMaKe
3ayuyBaHia HabPHIMBHX PALIB AP, TO PE3YILTATH BIH MOKE MOKAZATH
OB HI% CKPOMHI.

Tucrpykuin: “3apa3z Bam Oyae mokazaHa TabNHUA 3 THCAAMM.
[MocTapaitteck 3a 20 cekyH/I 3anaM’ATaTH i MOTIM 3ANMCATH SKOMOra

15 [ 39 | 87 | 23
94 | 65 | 79 | 46
83 | 19 | 94 | 52

OUIBITY KUILKICTE 9HCen. YBara, mogamu!”

Ouinka pesyabraris. 3a KinbKicTIO NpaBHILHO BIITBOPEHHX YHCE
NPOBOAMTECH OLIHKA KOPOTKOYACHOI 30poBoi nam’sTi. MakcHManbHa
KUIbKICTS indhopMarii, sika moske 36epirarucs s KOPOTKOYACHIH mam smi, —
ACCATE OiMHHILL Matepiany. Cepeniii pisens: 6-7 OXHHHILES,
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& Pobora Ne 82
BuinayeHHs piBHA oneparHBHOi nam’sTi

SKuio AIONHHAI CHPaBl NOTPIOHO 3anam’aTaTi Darato 3a KOpoTKuil
TepMIH, BOHA, CBIZIOMO YH HECBLIOMO, TaK rpyIye Marepian, mod iforo
GyI0 NErko po3KAaACTH Ho “HoNWuAX” A0BroTpuBanol nam st |
BIAOYBACTLCS 1€ B TAK 3BAHIH OMEPaTHBHIN nam’aATL.

Came cioBo “onepaTHBHA” HABOJMTL HA JYMKY, IO BOHA Mac
BiIHOWECHHA 10 Aeaxux onepaitii. OnepatueHa nam ATk 0C300CCPEIHED
HOB'%3aHa 3 KOPOTKOYACHOIO HaM ATTH), 3 K01 BOHA Yeprae Marepia, 1
3 IOBrOTPHBAIION, JI¢ 30epiraloTs cnocobu ii 06pobku.

LIBMAKICTE BHKOHAHHS 3aBJaHHA BH3HAYACTLCA 00 cMOM nam’ati
NWANHH, AKa TECTYCTRCH. 3PO3YMINO, AKIIO JIOIHHA OJHOYACHO
pO3B ' A3YE HIe AKICH cBOT 3aBj1anns (“1iTac B xmapax''), To AKach 4aCTHHA
usoro ob’eMy B Hel 3aiBa, MO HE MOXC HC BIAHHYTH HA PE3yNbTar
TCCTYBAHHA.

YHCIIOBI PAIH K049
a)527.14 |e)4,23,15 2)7985 |e)6546
6)3.54,25 | x)3,1,5.2,6 6)8967 | #4678
) 7,1,4,3.2 | 3) 2,3,6,1.4 B)8575 |3)5975
126253 |i)5263.2 8878 |i)7895
1) 4,4,6,1,7 | K)3,1,52.7 17978 |k)4679

Incrpyknin: “3apa3 s wassy sam 5 gucen. Bame sapaanus
sanam’arati iX. TloriM npo cefe fopaTH nepie 4UEN0 10 APYToro, a
OTPHMAHY €YMY — 3AIHCATH; JPYre YHCIO JIOJIaTH JI0 TPEThOrO, CyMY
3AMHCATH, TPETE YHCIO T0MATH 00 METBCPTOro 1 YCTBEPTE 110 n'saroro,
3noBy sanucarn cymy. Tak, Bu nosunni orpumar 1 sanucari 4 cymi. Hac
s npaxysKis — 15 cexyna. Ilicna Uboro 8 3a9HTal0 HACTYIIHMA pHlL
aucen. [irranns €7 Byibre yBakHl, YHCHA 3AYATYIOTLCH JHLIC OIHH Pas3.

OnpamwBanis pe3yisTarin

[MiapaxyiiTe KIMTBKICTH NPABHILHO JHARIEHNX cyM. Makcumansta ix
kuskieTs — 40. Hopma gopocnoi momian — sijg 301 Ginsme.
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B posora Ne 83

Ouinka pisust BudipkoBoi yBarn Ta criiikocTi go nepemKosn
3a Tectom Mioncrepbepra

Incrpykuisi: Cepea nanoro tekery € cnosa. Bame 3asganas —
AKOMOTA CKOPILIC BHIHTATH TCKCT, HiJKPECHHTH I ClIOBa.

[Mpuknan: MIOKJTBIOCPAJAICTY®OPHKIT

Hac tecryBanns 2 xs.

DEJIKCOHIEPMYPEPAMTILIKYHOBUHADAKTHEK3AMEHY
KEBJILILIEBENTPKPOKAPTEOPIS U IBI3HECTOKIIIMAKTHAH
ITIMTIATAXPKIOUYUCTIOTILILIQMICTBOPROYKJTABOPATO
PIILUIBA®YTTHBLILIPPEMKIIAKCAAKPMY®LIHOIOBOPII]
bAPI POLLIKLIIBBCTUIOTUIBTOLLMPTIIOYBATAXIILCTO
ITITTMYTAPUTKACMYKACTPIIKHBOHICTIIKYBAHHSIAOPBI
TEPBOPKLIKYPKACTITY LI BOKBLHICSADTMKLUTYITTIONE
KLU TBEHBTK/IBHICHSDKT IS OMIA KA KA TIMBA
HKIITDKBTKIHBATDKKKPATTKATTDIIK

Ouinka pesyibraris,

OUIHIETBCH KINBKICTh BUAINCHUX CIIB i KiABKiCTL NOMIJIOK
(nponyllueH! | HENPaBWALHO BHLIEHI CIIOBA),

¥ 1exen “cxosano” 33 ciiora, 3a 2 XRHITHIH HEoDXIHO BCIX TX 3HaiTH.

'E' PoBora N: 84
Busnauenns pisns “obpainoi nam’sri”

Unnnieio 06’ emy nam 11 npHIAHATO RBAXKATH 00pas (300pakents
PEAMETa, reoMeTpiina (irypa, CHMBOJ:] JlIoaHHI, AKa TeCTYEThCH,
ponoRyeThes 3a 20 cekyHa 3anam’sTaTH MAKCHMANBRY KiTbKICTh
00pazis i3 3anponoHoBaHoi TabHui 3 pucyHkamu, [Torim |1p0Tﬂr0M oAHIET
XBHJIMHH BOHA NOBHHHA Il]TlTH-l}pllTH 11 uﬁpa 3, WO 3anamM’sTanHes
(3amicarn abo Hamaniosaty).
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Ounivka, 9 ¥ 7 ] 5 4 L} ikl I

| Gaau — |
Kinnxicth 15- | 13- | 10- | 7-9 3 5 4 3 | 1-2
BiATBOPE- 16 14 12 |
HHX oOpazie [ | - _; yo—

Inerpykmia: “3apas s nokaxy Bam Tabmuuio 3 MallOHKaMH.
Cnpobyiite 3anam 'stari akomora dinkiie 3 Hamansosatoro, [licas Toro,
sk 5 3abepy Tabnmio, 3annmite abo lamamioiiTe BCe, WO BCTHIIH
janaM stati. Yac nokasy tadmaui 20 cexyna”

Ouninka pesyasrarie. [TinpaxoByeThcs KUIBKICTE NPaBHIABHO
BIATBOPEHHX 0Bpa3is. Y HopMI — 1e 6 1 DUIBIIE NPABHIBHHX BITIOBLICH,

f Pobora Ne 85
Ouinka BMiHHA 30CepeKyBaATHCH

Kopexmypua npoba, abo wu ymicme Bu socepeoumuca (mecm Bypdona)
JlocniceHus MPOBOANTECA 3a JOMOMOTOK CHEMIAIbHHX O/IAHKIB 3
PALEMH PO3MILIEHHX Y BHIANKOBOMY HOpAIAKY OyKe (uudp, Giryp, Mmoxe
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Oy TH BHKOPHCTAHHI TA3eTHHI TEKCT 3aMICcTs DaaHkie, auB. puc. 50-51.
JlocmpkyBana JTOAHHA TIepernafae Tect abo OiaHK psad 3a pagoM i
BHKPCC/IIOE EBHI BKA3aH1 B IHCTPYKII OyKBH ab0 3HaKn.

|

|

>@DD@D>D@F©*DD

=(%|0= 0|5 1@@|>|10|= | a|>
Oa|>(Qi=|* 00 * Q> *F
*|>| %~ (@@00>0F0ee
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QIO |0]*| Q% @0 %006 %*
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OB |%*|Q|F| > * @)= 0> O] & *

Puc. 50. Mamepian do mecmy “Kopexmypni npoou™

Tncmpyryia: Tlpn BUKOPUCTAHHI Ta3€THOIO TEKCTY HA DnaHky 3
GyKBAMM 3aKPECHITh, NEPErIAAAIOYH Pl 3a psom, yei Oyksu E. Uepes
KOzKHI 60 cexyH 1 1o MOTiH KOMaH/II BiJIMITETE BCPTHKATLHOK PHCKOIO TE
MICILE, 10 HKOFO BH BCTHIJIH NEPEIIAHYTH TEKCT.

MoxIHBI 1HIII BapiaHTH MPOBEICHHA METOANKH: 3aKpPCC/IIOBATH
Oyksocnonyucnna (Hanpuknan, “HO™) abo 3akpecmosarn oany Oyksy,
a 1y — mikpecniosard. Pezynsrard npodu oLIHIOTECA 38 KIIBKICTIO
NPONYIIEHHX He3akpecleHUX 3HAKIB, 3@ 9acOM BHKOHaHHA abo 3a
KIIBKICTIO NMEPEerIAHYTHX 3HAKIB. BakIMBUMM MOKazHMKAMH €
XaPaKTePHCTHKH HKOCT] | TEMIY BHKOHAHHA (BHPAXACThes KIMBKICTIO
ONPABOBaHHX PAJIKIB | KUIBKICTIO AONMYIICHHX NOMHIIOK 38 KOMHHMI 60-
CEKYHJIHHI IHTEPBA poboTH).

Konwenmpayin yeazu ominioctses 3a Gopmynoso:

K=C*/m

Je C - KubKicTh pAAKIB TABAHL, SKI NEPErNANYNA A0CHKYBaHA
MHOIMHAZ
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3azanena exoroia: npaKmudHUL Kype

T — KIABLKICTB MOMMIOK (TIponyckis abo MOMHIAKOBHX 3aKPCCICHb
saiiBnx 3HaKin). [TOMHIKOK BRAKACTLCH MPOMYCK THX DYKB, 4Kl MOBHHH]
OVTH 3aKPECTIEH], a TAKOK HENPABHILHO 3AKPECTCH] T TEPH.

Cmilikicms yeazu OIHIOETHES 33 3MIHOK KIIBKOCTI NEPCIs1y
NPOTATOM YChOTO 3aBaHuA. PeaynbTaTtH NipaXoBylOTECH JUTH KOWHHX
60 cexynn 3a popmynoio:

A=585/15
zie A — TeMN BUKOHAHHS,
§ — KITLKICTE OYKB y TIEpEernasyTiil HacTHHI KOPEKTYPHOT T
{ — "ac BHKOHAHHA.

3a pe3syasTaTAMH BHKOHAHHA METOIMKH 33 KOKHHH 1HTEPBAN MOXKC
Oy nobyaoBasa “KpHBa BHCHKEHHs ', SKa BI0Dpakae CTIKICTL yBary
1 IPALE3ATHICTh Y JIMHAMIILL.

[Toka3HHK NEPeKIYaHHS BHPAXOBYETHCS 3a (HOPMYIION:

S
C = ?0 A 100 o
Ae S — KiAbKICT MOMHIIKOBO ONPallbOBaHHX PAIKIB,
§— sarankHa KUIEKICTh PAJIKIB B ONPaI{EOBAHIA JOCITIDKYBAHOK THOIHHOK)
TalmnIl.

Kinexicts nepe- | Kinbkicts npomyckip | KinbkicTs momunox
TIRHYTHX PAIKIB

Hpu nposedenni mecmy modcnHa GUKOpuUCmamuy maxi
mamepiaiu:

3
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[Ipizeume, im's Knac
Hara

8735297521167541229769034354261 141648982405327521955025
22863552247292665473304223501 1952886605528 7322706269053
6198224440195227644599508872863 19038227951 2887575687357
268964221086645221986765542876864722193384521 1679442283
377266723309429906613557844226 7398 148765421398 763655227
983315663398798R8564721 130098214465300982144650169835544
1254788306127589622 7834598275652 1 198363544377621 1236578
5995187645298300522197741 741 766033984762122630779456967
523278103701625467982 1430083354 722976651014255257709933
45621168746363782101987652931008744138984 1 1088743873529
7521167541229769033433542641648982405327521955025228635
52247292665473304223501 195288660552873227062690536 19822
44019522764245995088 72863 19038227951 288757568 7357268964
221088645221986765542876864722193384521 1679442283377266
723309429906613557844226739814876542 139876365522 7983315
6633987988564721 1300982 1446530082 1446530169835544125478
83061275896227834598275652119836354437762 1123657859951 8
764529830052219774174176603398476212263077945696752378 1
DO3701625467982143008354722976651401425525770993345621 1
68746363782 1987652931008744 1 389841 108874310325434768945
S4121134786490673035

Puc. 51. Mamepian do mecmy “Kopexmypni npotu”

(?) Kourpoawui sanuranus 10 posiay
I. SIKi 03HaKH 3aCTOCOBYIOTH Y NHCTKOBIH IaArHOCTHII TIOBKL/LISA
ypboekocucrem?
- Axi THOM 3MIH 3a6apBACHHS THCTKIB MOXHA CIOCTEPITaTH 3a il
AHTPONOTCHHMX qmamopi B?
3. Sk THIM HeKkpo3iB MHCTKIB 3 ABIMOTHCA 3a Al aHTPONOTEHHHX
(axropis?
4. S1K1 IMIHH IHCTKIB MOKE BHKTHKATH NLIBHIEHA KOHIEHTPALA 50,
B nopiTpi?
5. SlkuM YMHOM 3acTOCORYETHCA (iTyKTyatiiiia ACHMETPIS JTHCTKIB U1
OUIHKH KMatoty ypGoekocucrem? Slka nepesna nopo/1a HAHOLIkL

(]
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3azasvna exonozin: npaKmMuNHUR KVpe

NPIOPHTETHA B 1HX A0CTIKEHHAX?

6. Sk 00YHCINTH NIOLLY YPAKCHOT TRAHHHY NIHCTKa?

7. SlK1 1CHYIOTE CNIOCOOH AIATHOCTHKH KMBHX Ta MCPTBHX TKaHHH THCTKIB!

8. SIK nOCTaBHTH EKCHEPUMENT 13 BHARIEHHS HYTIMBOCT] Ta CTIHKOCTI
ZEPEBHMX NOPLI KOHKPETHOrO MICTA 10 BHXJIOMHHX raiis?

9. fAki o6'ekTH | MaTepianK HANYACTINIC BHKOPHCTOBYKITh JLiIA
BH3HAYCHHS HASBHOCTI B IOBKLUII MICTa YHHHHKLS, 110 BIUTHBAIOTH
Ha CHA/IKOBHI Martepian?

10. I1lo Take abepantui anadasn? I1po 110 CBIAMHTE 30LTBLIICHAA 1X
KUIEKOCT] B IIpomiIpyoHx TKaHuHax Dloinaukaropis?

11. Sia Mopdonoruni 0zHaKKH XBOHHUX pociini By GyuTe BpaxosyBari
MpH OLIHI EKOIOTIYHOTO cTany ypboekocuctem 7

12. Sl nocTaBHTH AOCHI] 3 BHBYCHHA BIUTHBY KHCAOTHHX Hapis Ha PisHi
BHIH pOCIHA?

13. SIK OLIHHTH PIBEHE 3a6pYIHCHHA PI3HHX 30H MICTA THJIOM 34 HOro
HAKOIMHYCHHAM Ha THCTKOBHX IIACTHHKAX POCHH?

14. Sk MOXHa 3aCTOCYBATH HACIHHA Ta NPOPOCTKH POCIHH JUIs
BHBYEHHS TOKCHYHOCT] PI3HHX HNOMOTAHTIR?

15, AxumM YHHOM 3ACTOCOBYIOTBCH KONEONTHIN IMAKOBHX KYILTYD 5K
BiorecTu?

16. fki BiolHAMKATOPH MOXKHA BHKOPHCTATH JUis DloTecTyBanHs
TOKCHYHOCTI IPYHTIBR?

17. ¥ sxuit enocid zactocosyetses pobiHis ncepoakanis (akams Gina)
s Glonaukauii crany ypboekocuctem?

18. Mpo wo cBiI4MATE BUABICHHA B [IE€BHIH 30H1 MicTa S-cTpaTerii B
POCAMH HKOBTLO 1IKOrO?

19. Aurrea erpareris AKMX POCAMH HaHOLIBII 1H(OPMATHEHA [1PH
ouixui crany ypbockocuctem?

20. Sk BU3HAYHTH KHTTEBY CTPATETTIO POCTHHT

21. HaciHHg #KMX BHJIB POCIMH JINIIE BHKOPHCTOBYBATH U1
BHIHAYEHHA TOKCHUHOCT] onauis”?

22. S onepaTi BHCIMKH JINCTKIB /15 BH3HAYCHHA CTIHKOCT] PISHHX NOpL
10 okcuay cynsgypy (VI)? Y qomy nomirae cyrb W€D METOAHKRY
23, Sl uTTER] (OpMI THIIANHHKIE HalTOLILII 9y TIHBI 10 3aDpynHe

noeitpa ?
24. 3 Axux Aepes y nepuly Yepry SHUKAIOTh Aumainukn?
25, Wo rvake mikpoanpa?
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ITpeameTHHI NOKAKIHK

A
Aremepobni H1oreoeHosH 8
ArpokyibTypHI EKOCHCTEMH 7
Arpouenosn 7
Anarrreamid THn 177
Axsanenosu 10
Ansha-BUITPOMIHIOBAHHSA 54
Axnemometp 27, 29, 30
Anemopymbomerp 27
AHTPONOMETPHYHI IHAeKCH 195
AHTPONOMETPHYHI TIOKa3HHKH 196
AutponomerpuyHi ToakH 191
AnTponomerpis 187
Anrponouenosu 10
AcumeTpis tHeTkiB 214
AyTeKkonoriusl JocampkeHna 200

&3

bekkepens 55, 56

bep 56
bera-sHnpoMiniopanns 54
bioinmkarop 200
Bioinaukanis 200

bynseap 12

B

Buxun 71
Buxun sanmnosuii 72
Buxua neopranizosanmii 72
Bukia opranizosanuii 72
BHKHL THMYACOBO NOT0/DikeHRi 72
Bincorok

—MKHO3y 238

- JIMNAHAA XpoMocom 239

—abepannnx anadaz 242

320

«Bikna acansry» 11

Bitauenozn 10

BHyTpinmbononyiaiiiia MIHIH-
BicTh 199

r
["azoananizatop 97
["amma-BHNpOMIHIOBaHHA 54
[Namma-cniekTpomerp 55
["appapacekuii cren-tect 256
7B 73
CK 72, 141
'K, 67
[JIK Maxcumansna pazosa 68
K | 67
'K cepeansonobosa 68
I'emepobia 7
['peii 56
[pynTosa mezodayna 154

A
Jesacropani ekocueremn 7
Hedomania 205
Ixepeno suknay 71
— nepecyepne 72
—cranionapue 71

E
ExpiBanentrmii pineHs 3syky 30, 44
Exonoriuni 3axsoprosanus 287
Exonoro-girouerornani noscu |2
Excrpasepeis 296
Excrpakropu 155
Enexropu 155
Enexrpoacnipatop 104
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Emicia 71
Evyremepobui bioreonenosu 8

3
3abpyaniooua pedopiHa 71
3axsoproBaHicTs 285
3isepr 55, 56
3mimana mpoba rpysTy 123
3mimana npoba sBoan 122
3onbHICTE THCTKIB 264
30Ha po3cioBanHs |3
Jonu camoBIHOBACHHES | |

I
Injgexe xpomocomuux abepatiif
238
IHauBIIHHN TecT
noprper» 168
InaycTpiankui ekocueTeMu 7
IuTerpansHl peliTHHEIH POCIHH-
Gioinmkaropis 161

«CnoBecHni

K
Koropra 163
Koropria Tabmaus siknsanns 163
Koediment emepriocn 165
KoediuenTs konueHTparii MeTams
122,138
Koneonmins 231
Komi-irp 143
Komynikamiini ekocueremu 7
KouuenTpanis yearn 315
Kynon 54
Kiop1 56
J
Nanawadruo-pyneuionansne
J0HYRaHHS T

Jliiika bepmana 156
Jiconapk 9
Jhixenoinaukanmis 151

M
MakcumanbHe
KHCHIO 272
Mapupy T nocri cnocrepeskens | 5
Me3soremepofni biorectcHosu §
MeraremepobHni DioreoneHO3H 8
Meton Minmnop 146
Metoj HAKPaNyBaHHS JTOCTITKY -
BaHol Roau 252
Meron Xaru 145
MixnonyssiiHa MIHIHBICTE |99
Mikposnepruit inzexc 271
Mikpospa 269
Mirorauunii inacke 238, 242

CHOKHBAHHA

H
Habip «Kim» 82
Heiiponn 54
Hedipornim 296
Hexposu 202
Hosoapean 285
Hosoreorpadnus 285
Hozonoria 285
Homorpama Actpania-Piminra 276

0

OMHALA BKTHBHOCT] 55
Oxynsrypeni bioreouenosn 12
OmiroremepodHi BloreoneHosn §
OnuryBansHHK AfizeHka 297
Onurysansauk Teinopa 302
Octpisnt ypbockocucremy 11

321



e e ek

C. C. Pydenwo, C. C. Kocmuwun, T. B. Mopasosa

I1

Mam aTe koporkodacHa 311
[Mam ste 0bGpa3na 313
[Tam’s1E onepatupua 312
MMapk 9, 12
IMindakersi nocTH cnocTepeseHs 15
[okasauk nomKoDKEHHEA
reHeTHYHOTO MaTepiamy 271
[Tomremepobm dlorconenosn 8
[Tomonorouenosu 10
[Torenuiiino pyxomi

merans 121
[MotysxuicTs BUKMY 71
[Tpatonenosn 10
[Tpunan Pixtepa 84, 87
ITpoba I'enwn 282
[Ipoba Iilranre 282
[Tpomitcnosa 3oua 9, 11
Ipopocranns nunky 245
[Tpodrazumii ingexc 243

thopmu

p
Pan 56
Pamiomerp 49-52, 62
Peaxtue ndda 240, 242
Pekpeaniiini exocucremu 7
Pentren 55
Pedumercomerpin 283
Poboua soma 13
Posa pitpis 29
Pynepansui Gioreonenosn 12
Pyxomi doopmu meranin 127

@
CanrrapHo-saxucHa
sona 11,72

Cenitebni ekocuctemu 7

Cepenns 103a BHIIPOMIHIOBAHAA 55

Cepennsa npoba rpynty 124

Cepens nponopuiiia npoba Boau
139

Cepenosue Engo 147

CuHexonor4Hi gocmmpkerns 150

Cinsbinnazona 11

CinsBouernosn 10

Cipuncti Boan 242

Ckeep 12

Criextpomerp 35, 58, 59

Cren-rect 273

CrifikicTs yBaru 315

Crpurrronenoau 10

CymapH#it nokasHuk 3a0pyIHeHHS
122,138

k-ctparern 158

r-crparern 158

s-cTparteru 158

T
Teepmi wacTunku 106

Tecr .rapmonii” Kynepa 280
Tecr Bypnona 295

Tect JTiourepa 296

Teer Mioncrepbepra 293
Texnonexosun 7

TIIB 73

Tpancnoprra sona |1
Tpancexrn 23

Tpusoknicts 295
TpusoxHicTE ocobucTicHa 296
Tpusoknicts curyarussa 296

Y
Yeara subipkosa 313



Fazanbna exonoziA; APaKMUNHUT Kype

Vpbacucrema 5

Vpbackocucrema 5 Yy
HYacTKoBHA PElTHHAT POCHHH-
L Gomamkatopis 160
enonoriuHl criocTepekenan 257
denHomLHL CHONYKN pociuH 266 11
denocnextpn 262 [ym 30
henothazu 258, 263 Hlymomipn 35
thnopinerosu 10 HIym mmnyasenni 30
dmorep 26, 29 [ym konusansami 30
DoHoBHE BMICT MeTams |22 Iym aenoctiinmii 30
Dopmyna berma 92 ym nepepusuacTaii 30
@pytoueHo3n 10 Hlym nocrifinmii 30

HIymomip 34
X
Xnopos 202
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Iokaxuuk Haze diosoriunmnx 06’ ekrin
A

Abpukoc (Armeniaca Scop.) 223
Arpvc (Grossularia) 206
Afictpa (Aster L.) 223

baxnaman cauii 223

baprisok (Vinca L.) 266

bepesa onywmena (Betula pubescens Ehrh.) 214
Bysox (Syringa L.) 223

byx mcosuit (Fagus sylvatica) 190

bypak cronosmii 223

Bypak nykposuii 223

Bunorpan (Fitis L.) 223
Bunma (Cerasus Mill) 223

lapbys (Cucurbita L.) 223

I'vozmmka (Dionthus L.) 205

Cipunns (Sinapis L.) 249

Manionyc (Gladiolus gandavensis ev. Snow Princess. Flowersong)
207

lopox nocisumil ( Pisum sativum L.)207,270

lopomok Mumaumii (Vicia cracea) 243

[peuka (Fagopirum esculentum) 207

Upyma (Pyrus L.) 223

|
Jins (Melo Mill) 223

E
Enxirpeinn  (Enchytraeidae) 138
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Fazatena eXOROZIA; NPAKMUYHULR KyPC
XK

Kuto (Secale L.) 223
Kosreus inknit (Ranunculus acris L)) 149, 158

I
Ipuc (Iris germanica) 207

K
Kanycra (Brassica L.) 223
Kapronna (Selanum tuberosum L.) 223
Kamrran kincsknii (Aesculus hippocastanum L.) 205, 258, 262
Kaacona spuuaina (Phaseolus vulgaris) 207
Kien (Acer L.) 223
Knen rocrponuctiii (Acer platanoides L.) 258
Kmu (Cari) 154
Kontommuua Garpana (Trifolium incarnatum) 207
Kpec-canar (Lepidium sativum L.) 239,247, 248, 250, 253
Kpin (Anethum L.) 247
Kykypymza (Zea mays L.) 243
Kynsnbaba nikapeska (Taraxacum officinale Webb. ex Wigg.) 149, 159

)|
Jaryx nocisumi (canar) (Lactuca sativa) 223
Nuna (Tilia L.) 190
Jinna mmpokonucta (7ilia plathyphyllos Scop.) 134
Jliouepua (Medicago sativa cv. Du Purts) 207
Nuow (Linum L.) 247

M
Mak (Papaver L.) 247, 249
Manuna (Rubus idaeus L.) 205
Maxopka (Nicotiana rustica) 207
Moapuua cubipeska (Larix sibirica Ledeb.) 243
Mopxksa (Daucus L) 208

H
Horoxsicteu (Collembola) 154

(]
Ogec (Avena L.) 223, 250
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Oripok (Cucumis L.) 223
Opxapen (Orchis L.) 205

I
[Merpymka kyuepssa (Petroselinum crispum var vulgare) 207
Merynin (Petunia Luss.) 223
[TinGin (Tussilago L.) 283
[Lnonosa mymka (Drosophila melanogaster L.) 150, 162
Mosopoxnuk semkuit (Plantago major) 149, 207
[Mominop icrisnmii (Lycopersicon esculentum) 207118
[Muennusa (Triticum L.) 223, 250

P
Penive (Rheum L.) 208
Penucka (Raphanus  sativus L. subs rodicula (Pers) DC.) 249, 250
Peanka (Raphaus L.) 223
Pobinia 3suuaiina (6ina akauis) (Robinia pseudoacacia [.) 246
e
Canerinis (Salvia seguiev [.) 223
Cenepa naxyua (Apium graveolens) 207
Cnusa (Prunus L) 223
Cocna 3suuaiina (Pinus sylvestris L.) 223. 243, 258

T
Tonons Ganssamiuna (Populus balsamifera) 220
Tonons Gepninceka (Populus berolinensis C.Koch.) 230
Tonona kuraiiceka (Populus simonii Carr) 230
Tonons wopna (Populus nigra L) 220
Tposuna (Rosa L.) 200, 223
Typuenc 208
Tionenan (Tulipa gesneriana cv. Bluperrot, Preludium) 207
Trwomon (Nicotiana L) 243
Tiomion maxopka (Nicotiana rustica) 193
Tiotion cipasxnin (Nicotiana tabacum) 189, 223

X
Xpusaurema (Chrysanthemum L) 223
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11
[ubyns ropoaas (Allium cepa L.) 223, 234, 236
[{uxopiit (Cichorium L.) 223

[
[Inunar ropoauiit (Spinacia oleracia cv. Subita, Dynamo) 207

A
Acnyag (Malus L.) 223
Snuna romyda xomoua (Picea pungens Engelm.) 237
Slnmma 3euMaiina (Picea abies (L.) Karst.) 255, 258
SAnuna cuza (Picea glanoe (Moench) Voss) 255
Slumins (Hordeum L) 223, 250
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