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BCTYII

HacinHe€3HaBCTBO — 1le Hayka, sKa BMBYA€ PO3BUTOK 1 >KUTTS HACIHHSA, BUMOTM HOro a0 ¢akrTopis
CEpEeIOBHINA, 3aX01 BHUPOIIYBAHHS BUCOKOSIKICHOTO HACIHHS Ta CIIOCOOW MiATOTOBKH 110 ciBOU. BoHO BHBUae
TaKO SKOCTI HACIHHEBOTO MaTepially Ta METO/IM X BU3HAYCHHSI.

HaciansaMm 3 rocrnoapchkoi TOUYKU 30py HAa3MBaIOTh POCIMHHUN MaTepial, SKHi BUKOPUCTOBYETHCS IS
BUPOIIYBaHHA Bpoxaro. Lle — BiacHe HaciHHS, TUIOAM, IXHI YaCTHHHM, CYIUIIAA, KOpeHe- 1 OynbOoruionw,
KOpPEHEBUILA TOLIO.

HacinHs xapakTepu3yeTbcsi TppOMa IpynamMH SKOCTI:

- NMOCIBHUMM — TIi]] SKUMHU PO3YMIIOTh CYKYITHICTh BJIACTUBOCTEH HACIHHS, KOTP1 XapaKTEPU3YIOTh
CTYIIHb IX MPUIATHOCTI 10 CiBOM (CXOXICTh, CHJIa POCTY, YUCTOTA BiJI JOMIIIOK, IIKiJHUKIB, XBOPOO Ta iH.);

- COPTOBUMM — SIKI BiJIOBiJIalOTh BUMOTaM HOPMATHBHO-TEXHIYHOI JOKYMEHTAIlii Ha COPTOBY
YHCTOTY, PETIPOAYKIIit0, THIIOBICTH Ta iH.;

- YPOKAWHUMU SIKOCTSIMU - 3/IaTHICTIO HACIHHS JaBaTH MEBHOI BEIMYMHH ypOXKail B KOHKPETHHUX
yMoBax BUpOOHHUITBA. KpiM COPTOBHX Ta MOCIBHUX SIKOCTEH IMEBHE 3HA4YCHHs TYyT MaroTh Maca 1000 HaciHHH,
KpYIHICTh, BUPIBHSAHICTH Ta iH.

- Ha ocHOBHI MOKa3HMKM MOCIBHHUX 1 COPTOBUX SIKOCTE€H HACIHHS BCTAHOBJIGHO INEBHI IPaHUYHI
HOPMU — KOHJIHILII.

B nanomy npakTHKyMi BUKOPHUCTaHI MOCUJIAHHS Ha YUHHY HOpMaTUBHY fokyMeHTauito JCTY 2240-93.
Haciansa cinbebkorocnogapchkux KynbTyp. CopToBi Ta mociBHI skocTi, TexHiuHi ymosu, HACTY 2949-94.
Hacinust cigbchKorocnomapcbkux  KyiabTyp. Tepminm Ta BusHadenss; JCTY 4138-2002. Hacinus
CUTIBCHKOTOCTIONAPCHKHUX KYJABTYP. MeToIn BU3HAUYEHHS SIKOCTI.

KonTpons 3a sKicTIO HaciHHS 3IIMCHIOETHCS SIK HA PiBHI rocronapcTBa (BHYTPIINIHbOTOCIIOAAPCHKHIMA,
TEXHOJIOTIYHUIA KOHTPOJIb 3JIIMCHIOETHCS CHEIlajlicTaMU T'OCIIO/IapCcTBa), Tak 1 Ha piBHI AepkaBH. [lep:kaBHuit
KOHTPOJIb IIPOBOJIATH Jiep>KaBHI HACIHHEBI 1HCMEKIII{, KOTPi € B KOXKHOMY aJIMiHICTpaTUBHOMY paiioHi. O4ostoe
ix JlepxaBHa HaciHHeBa iHcneKid MiHicTepcTBa arpapHoi HOJIITUKH Y KpaiHH.

HacinHeBi i1HCHEKIii NepeBipsiOTh IMOCIBHI SKOCTI HACIHHS, MPOBOJATH JE€p>KaBHUM KOHTPOJIb 3a
BUPOIILYBaHHSAM, MICII30UpabHOI0 J0pOOKOI0, 30epiraHHsAM Ta ciBOOIO HACiHHS, 3a JOJEp)KaHHSAM BcCiMa
roCI0/IapcTBaMH, YCTAHOBAMU Ta OpraHi3alisiMH JIep>KaBHUX CTaHJApTiB Ha COPTOBI Ta MOCIBHI SIKOCT1 HACIHHS.

CreniaiicT CUIBCHKOTO TOCHOJAPCTBAa MOBHHEH BMITH OLIHIOBaTH SIKICTb COPTOBOTO Ta IOCIBHOIO
Marepiany.



TEMA 1.
IPABWIA BIIBOPY CEPEJIHHbOI IPOBU HACIHHSI

3a60anna:

1. Omnwmcatu MeToIUKY BiTOOpPY cepeaIHbOi TPOOH.

2. Binibpatu cepennio npo0y 3epHa MOIbOBOI KYJIbTYpH.

3. OdopMuT 1OKyMEHTH Ipo BifOip cepenHboi nmpodu (akT BigOOpy cepeaHboi MpodH, ETUKETKH 10
CepeHbOi MPOoOH HACIHHS).

Ob6nraonannasa: lllynuKoHycHI, TWIIHAPUYHI, MIIIEUH], TUTLHUK [ 'yceBa, COBOYOK, IMOCY/T CKIISTHUMA
(TutAIKa), MIIIEYKH 13 TKAHWHHM, TTAKETH 13 IIYIIKOT0 Marnepy, OJIiBIl, napadiH, HACIHHS ITOJTbOBUX KYJIBTY].

MHOSICHEHHSA 10 3ABJAAHHS

SxicTh mapTii HACIHHS BU3HAYAIOTh HA OCHOBI aHAJI3Y OJIHOTO YH JICKUIBKOX, B 3JIGKHOCTI BiJI pO3Mipy
napTii, BiIiOpaHuX BiJ HEl CepeiHiX 3pa3KiB.

Bin6ip mpo6 — nyxe BianosiganpHa cripaBa. CepeHs npoda MOBUHHA XapaKTepU3yBaTH yci 0COOIMBOCTI
JaHoi mapTii HACIHHS, TOMY BiIOMpaTH HOro HEOOXiJHO, YITKO JOTpUMYHOUHMCh MeToauku. llepen Bimbopom
OTJISIIal0Th MAPTII0 HACIHHS, 3BepTAl0YM yBary Ha Koiip, OJHCK, 3amax, BOJIOTICTb, 3aCMI4€HICTh, OJTHOPITHICTb.
OpHoYacHO MepeBipsAI0Th JOKYMEHTAI[II0 HA HACIHHSL.

Bin6ip HaciHHS MPOBOASTH AarpOHOMH T'OCTIOAAPCTB 1 OpraHizalii, Ki MPOUIIITN BiIOBITHHIHA IHCTPYKTaX
y JepXKIHCIIEKIIi Ta OTpUMaJIK TIOCBIUYEHHS Ha IIPaBoO BiIOOpPY mpoo.

[apTist HACIHHS — KIIBKICTh OJJHOPIJHOTO HACIHHS, 3aCBiUE€HA OJJTHUM JIOKYMCHTOM.

[Maprito HACIHHS CKJIAZAIOTh 3 HACIHHS OJHI€T KyJIbTYPH 1 COPTY, OJHIET perpoOAyKIIii i COPTOBOI YUCTOTH,
MOXOJIKEHHS, @ TAKOXK BUPOIIEHOTO B OJMH Yac 1 Ha OJTHOMY YH KIJTbKOX IMOJISIX, TTO/IIOHUX 32 POJIOYICTIO IPYHTY.
Ko>kHa mapTisi TOBUHHA MaTl HOMED 1 CYIIPOBOJIKYBATHCS OTHUM JIOKYMEHTOM.

KoHTponbHa 0JIMHMII — 'PaHUYHA 32 MAcOI0 KUIBKICTh HACIHHS OKpeMOl MapTii, BiJl AKOi BiIOMpaEeThCs

OJTHa cepeHs Mpoda Juis BUZHAYEHHS HOro sIKOCTI.

Po3Mmip KOHTpOJBHOI OIAMHHUII HACIHHS 1 PO3MIp CepeHbOi MpoOM 3ayiexaTh BiA BUAY KYJIbTYPH 1
permamMeHTyroTbes JepkcrangaproMm (tabin.l). I{o®6 BiaHOCHO HeBenuka 3a po3MipoM Mpoda JifCHO
XapaKTepu3yBasla yCIO MapTii0 3HAUHOI BEIMYUHH, i1 CKJIaJJal0Th 3 HEBEJIMKHUX MOPILIIH HaCIHHSA — TOYKOBUX MPo0
(BUHOMOK), y35THX 13 PI3HMX MICIb 1 3 pi3HOI rmOuHU mapTii. KijgbkicTe 1 Micie BiAOOpY TOUYKOBHUX IMPOO
3aJIeKUTh B1Jl pO3MIpiB HapTii 1 cnocoOy 30epiraHHs HaCiHHS 1 BU3HAYAIOThCs CTaHAapTOM (Ta0:1.2). 3 TOUKOBHUX
npob cKIanalTh 00’ €AHaHy P00y, 3 K0T MOTIM BUJIUISIOTh CEPEaHI TPOOH.




Hopmu epanuunoi macu napmiii i npo6 nacinns. JJCTY 4138-2002

MinimansHa Maca mpoow, T
MakcuMaabHa CepenHboi | Po6ouoi
Maca TapTii JUTSL BU3HAYCHHS
Kymnerypa ((I)(OHTpOJ.IBHOI < 5 = 5 : L
[[I/IHI/IEII), KT .E § % g é ; 5 E‘
(+5%) é Z 4 § = z Z &
1 2 3 4 5 6
[Tmenums
Huro 25000 1000 100 | 120 | 1000
Suminb
OsBec
Puc 25000 400 100 40 400
Kykypynza 25000 1000 100 900 1000
ITpoco 10000 150 50 15 150
I'peuka 10000 600 100 60 600
Copro 10000 900 100 90 900
Topox 25000 1000 100 900 1000
YunHa 20000 1000 100 450 1000
Kgacous 25000 1000 100 1000 1000
Hyr 20000 1000 100 120 1000
Cos 25000 1000 100 500 1000
bobu KiHCBKI 25000 1000 100 1000 1000
Buka 25000 1000 100 140 1000
COHSIIITHUK 25000 1000 50 200 1000
Puruna 25000 1000 100 500 1000
Paric 10000 100 50 10 100
Tipuniis 10000 40 50 4 40
Pwxux 10000 40 50 5 40
Bypsiku 20000 500 500 20 500
Juni 10000 100 100 25 100
KaBynu 20000 500 500 100 100
I"apOy3u 25000 500 500 200 500
Kabauku 10000 250 250 50 250
[Matuconu 10000 250 250 50 250
CynmaHcbKa TpaBa 10000 250 100 25 250

Hopmu 6iobupanus moukogux npob 3a1excHo 6i0 macu napmii HACIHHSA

Maca naprtii, kr

KinbkicTs npo0, mir.

Tlo 500

He meniue 5

Bin 501 no 3000

Opna Big 300 xr, ane He MeHIIIE 5

Bin 3001 no 20000

Opua Big 500 xr, ane ne menmre 10

ITonazx 20000

Onna Big 700 kr, ane He menme 40

6
Tabnuys 1.

Tabnuys 2
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Bin mapriii HaciHHs, KoM iX 30epiraroTh, a0 TPAHCIOPTYIOTh HACHIIOM, TOYKOBI MPOOH J03BOJICHO

B11OMpaTH BiJl KOXKHOI MapTii (KOHTPOJIBHOI OJIMHMIII) Y T’ ITH MICIIAX 32 TAKOIO CXEMOIO:

X X
X
X X

3a TaKoI CXEMOI0 BiAOMPatOTh MPOOU 3 KOXKHOTO 3aCiKYy, SKIIO IMapTis pO3TalIOBaHa y ICKIJIbKOX 3aciKax.
3 TpaHCHOPTHHUX 3aco0iB, 3aBAaHTAXKCHHUX IMOHAI 25 T, MPoOHW BiIOMPAIOTh B OAMHAAISTH MICISIX 3a
CXEMOIO:

X X X X

X X X X

Y KOKHOMY MICIII TOYKOBI TPOOH BiAOMPAIOTH 3 TPHOX IIAPiB — HIKHBOTO, CEPEIHBOT0 Ta BEPXHBOTO.
Bin HaciHHs, 3aTapoBaHOrO y MILlIKH, TPOOH BiAOMPAIOTH BIAMOBIAHO 10 TAaKKX HOPM (Tadum. 3).

Tabnuysa 3
Hopmu 8iobupanis mouxosux npob 6i0 HACIHHA Y MIWKAX aO0 KOHMeluHepax (3a 8UHSMKOM
naxyeanvHoi oouHuyi, 0o 10 ke 6xnoyHo)

KinpkicTh MilkiB (KOHTEHHEPIB), IIIT. Kinpkicts nmpo0, mr.
o5 Bix k0kHOI MICTKOCTI, aje He
0
MEHIIIEe 5
. Bin 5 micTkocTel, ado oaHa Bix
Big 6 mo 30 .. .
KOXHO1 TPeThOi, ajie He MEHIIE 5
. Bix 10 mictkocrteii, abo 1 Bix
Bizx 30 1o 400 ., ’
KO>KHOI 1’51701, ajte He MeHIe 10
Bix 80 micTkocrteii, abo 1 Bix
ITonax 400 .. . ’
KO3KHOT chOMOI, ajie He MeHme 80

[Ipu Bi1OOp1 TOUKOBUX MPOO AOTPUMYIOTHCS TAKUX MPABUI:
- IWIHAPUYHUNA [yl BUKOPUCTOBYIOTH ISl BiMOMpaHHS MpoO 13 3aCiKiB, KOHTEHHEPIB; BBOIATH Y
HaCIHHEBY Macy B 3aKPUTOMY CTaHIi; KOJU HEOOXIHY TOYKY JOCATHEHO, HOTO BIAKPUBAIOTH, JBIU1

MOBEPTalOTh, ab0 3JerKa CTPYIIYIOTh, OOEpPEXKHO 3aKpWBarOTh. HamoBHEHWI IIym BUMMAIOTh,
BIJIKPMBAIOTh 1 BUCUIIAIOTh OTPUMaHi IPOOU HACIHHS HA MiArOTOBJIEHY [TOBEPXHIO /ISl TOPIBHAHHS HA
OJTHOPITHICTb;

- MINIKOBUHA YN NMpU3HAUYEHUH 17 BiAOMpaHHS 13 MIIIKIB; HOro BBOJSATH B CEPEAUHY YKOJOOKOM

JIOHU3Y, BICTPSIM BBEPX MiJ KyToM 061u3bKk0 30° 10 TOPU30HTAI, 3 JOCATHEHHSIM IIEHTPY MIIIIKa HOTro
MOBEPTAIOTh KOJIO00OM JOTOpH, 00EPEKHO OTPAXYHOUH, HAOMpaIOTh HEOOXIAHY KUTHKICTh HACIHHS
("gepe3 oTBIp y pydlll IIymna) y MOCYAMHY; MPOKOIHM BiJ IIYIiB y TKAHUHHUX MIIIKaX 3apiBHIOIOTH
XPECTOMOIOHUM PYXOM BICTPSIM IIYIY, & HAa MANEPOBUX 1 MOMTIETUICHOBHX — 3aKJICIOIOTH JIATKOIO;
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- KOHYCHI IIIYTK BUKOPUCTOBYIOTH JIJIs1 BiIOMpPaHHsI P00 3 HACUITy, TPAHCIIOPTHUX 3aC001B, HE3AMUTHX

MIIIKIB TOLIO.
Bix HaciHHS 3 MOraHOK CHIKICTIO IOMYCKAIOTh BIOMPAHHS MPOOH BPYUHY.
st BigOopy TOYKOBHX P00 3aCTOCOBYIOTH IIYIH

BinOupanns npo6 kayaHiB KyKypyI13u
ToukoBi mpoOM KawyaHiB KYKypyA3HW 3 HACHIly B 3acikax BiAOMpPalOTh BPYYHY B I'ATHOX MICISX 1 Y
KO>KHOMY 3 HMX Y TPhOX LIapax (3BepXy, HOCEPEAHHI Ta BHU3Y) 110 5 ITYK — BCbOIrO 75 MIT.
3 OyHTIB TOYKOBI MPOOH BiAOUPAIOTH Y I’ ITHOX MICISIX 32 TAKOIO CXEMOIO:

VY nentpi OyHTY KauaHU BiIOMPAIOTh 13 TPHOX LIAPIB HA PI3HUX TTUOMHAX, a 3 KpaiB — B OJJHOMY IIapi 3
YOTUPHOX MPOTHIICKHUX OOKIB (BCHOT0 7 TOUKOBUX MP00). 3 KOKHOTO MiCIs BIIOMPAIOTh MO 5 KauaHiB (BCHOTO
70 mwTyK).

3 MimKiB 200 MoaiOHUX iM KOHTEHHEPIB TOYKOBI MPOOU KavyaHiB KYKYpy/A3H BiIOUPAIOTh BPYyYHY, BIITOBIIHO
710 TakuxX HOpM (Tabm.4):

Binibpani kauanu migpaxoByroTh. ko ix 70 mT. i Oliblie, BUAUIAIOTH KOXKEH TPETiil, ajle He MeHIIe 25 mT.
Kauanu 06M0J104yt0Th 1 BUAUISIOTH CEPEIHIO TPOOY HACIHHS JJIsl aHAII3yBAaHHS.

OTtpumanHs 00’ exHanol npodu. [lepecBiAUMBIINCE B OJHOPIIHOCTI YCiX TOUKOBUX MPO0, iX 00'€THYIOTh
1 peTenbHO NePEeMIITYIOTh. SIKII0 oTpuMaHa 1po0a 3a Macolo BiIMOBIAA€E CepeiHIN, 11 BBaXaOTh TaKOIO.

Tabnuys 4
Hopmu 6i0bupanus kauauie KyKypyo3u 3 Miuikie a6o nodioHux im konmetinepie

KinbkicTh kauaHiB, MO iX BiIOUPAIOThH

KinbKicTh MilKiB (KOHTEHHEpIB) y maprii .
3 MillIKa

KOHTp. OJ1.), LIT. .
(xonTp. on.) (koHTEIHEpPA), IT.

Ho 10 ITo nBa 3 KOKHOTO

. ITo 1 3 koxHOTO IT'ITOTO, ajle He
Big 11 go 100 )
MeHIe Hix 3 15

ITo 1 3 KOXHOTO JecATOrO, ajie He
ITonax 100 )
MeHIITe HIXK 3 15




a — KOHYCHUH; T,J] — HWIIHAPUYHI; 0 — MIIIIKOBUH; B — KOHIOIIMHOBHIA;, € — OIJISA KPANKOBUX MPOO Ui BCTAHOBJICHHS OJHOPITHOCTI
HACIHHSL; 3 - BUJUICHHS CepeHiX Mpod 3 06’eJHaHOT TPOOH B MIlIEYOK, IUISIIKY.

Bunisnienns cepennboi npodu. (ICTY 4138-2002). O6'eanany npoOy nepemillyroTh 1 BUCUIIAIOTh Ha
PiBHY I'MIaJKy NOBEPXHIO, IBOMA JIIHIMKaMHU ii pO3CTENSAI0Th y BUTJIA1 KBaJpaTa apoM TOBIIUHOIO 110 1,5 cM ju1s
NpiOHOHACIHHUX KYNBTYp 1710 S¢M - u1st KpynHOHaciHHUX. [10TiM KBaipat AUIATh Ha YOTUPH TPUKYTHUKHU. 3 TBOX
MPOTUJIEKHUX TPUKYTHUKIB HACiHHS 00 €QHYIOTH IJI CKJaJaHHSA MepuIoi cepelHboi mpoOu, a aBa 1HIIUX
BUKOPHUCTOBYIOTh JJIsl yYTBOPEHHSI IPYTOi U TPEThOi MpoOHu.

Ilepuy cepeonto npoby BUKOPUCTOBYIOTH ISl BUSHAYEHHS YUCTOTH, cXoxocTi, Mmacu 1000 HaciHWH Ta
iHIIUX TOKa3HUKIB. [i IOMIAOTh y MillleYOK i3 TKAHWHH, Ky KJIaayTh €TUKETKY 3 XapaKTepHUCTHKOIO MapTii.
[ToTiM Mimeyok 3aB’sI3yIOTh ILIIAraToOM, KiHII SIKOTO IUIOMOYIOTh, 3aKJICIOIOTH IarepoM, Ha SKOMY BKa3yHOTh
nianuc ocoOu, 10 Biidupaa 3pa3oK. 3BepxXy Ha MIlIeUYOK HAKIICIOIOTh JIPYTy €THKETKY.

Jlpyey cepeonto npoby BIIOWPAIOTh JIsi BH3HAYEHHS BOJIOTOCTI 1 3aCEJIEHOCTI HACIHHS KOMIPHUMH
IIKiZHAKAaMH. [i HaKyloTh y BOJOIOHENPOHMKHY Tapy 3i ckjia abo IUIIBKM Takoi MIiCTKOCTI, IO y HMX Micis
HAIMOBHEHHS 3aJIUIIAIIOCH SKOMOTa MEHIIE BUIBHOTO mpocTopy. OTBIp MOCYy MUIBHO 3aKPUBAIOTH MPOOKOIO,
Ky 3aJUBalOTh napadinoM abo cyprydem. Ha mocyn nakierowTs etuketky (JJCTY 4138-2002, nogatoxk A).
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[TakeTn, BUTOTOBJIEHI 3 IUTIBKH, 3amarol0Th, a00, CKJIABIIM Kpail BABIYI, NIIJILHO 3aB’'S3YI0Th, MapKyIOTh
ETHKETKOIO.

Tpemio cepednio npo6y macoio 0,25 KI' IOMIIIAIOTh y NANepOBUil MaKeT. Yloro BUKOPUCTOBYIOTh IS
BHU3HAYCHHS HASBHOCTI XBOPOO HACIHHS JILOHY, COi Ta JACSIKUX IHIINX KYJIBTYP.

[TinroroBneHi cepenHi mpoOW HACIHHSA Ha aHali3 HEOOXIMHO BiAmpaBUTH 10 [lep>kaBHOI HAaCIHHEBOI
IHCIIEKIIiT MpOTIToM JBOX Ai0. YMpOAOBXK IBOro 4Yacy ix He0oOXimHO 30epiraTH y THX MNPUMIMICHHSX, 1€
30epiraeThCs MapTisg HaciHHA a0o B moaiOHux ymoBax. Cepeani mpoou ohopMIIIOTh “AKTOM BiIOOPY CEpeIHIX
mpo0” y ABOX mpuMipHHKaX 3a BctaHoBleHOW dopmoro JICTY 4138-2002, (momatox B). Y HbOMy BKa3yroTh
MOXO/KEHHSI HACIHHS 1 COPTOBY XapaKTEPUCTHKY HA OCHOBI aKTiB MOJILOBOI ampoOarlii HaCIHHEBHX TOCIBIB,
BHUKOHAaHI MPUHOMH Mics30upaibHOT 00pOOKH HACIHHS (JIOOYHINEHHS, CYIITKa, IPOTPYyIoBaHHs Ta iH.). KpiM Toro,
SIKIIO HEOOX1/THO, B aKT 3aHOCSITh MPOTO3HIIii 010 BIOCKOHAJIEHHS YMOB 30epiraHHs HaCiHHS 1 3aX0/H MO HOTo
MiJTOTOBIII /IO CiBOU.

AKT minucye arpoHoM, 110 BiOupaB mpoOy, KepiBHUK TOCHOJAPCTBA 1 BIAMOBIAIBHUAN 32 30epiraHHs
HaciHHS (KOMipHHK). OJIMH €K3eMIUIAP aKTy 3aJUIIA€THCS Y TOCIOJAPCTBI, a IPYruil pa3oM i3 mpoOOor0 HACIHHS
BIMPaBISAIOTH 10 Jlep:kaBHOI HACIHHEBOT 1HCTICKIIIT.

TEMA 2
METO/AU JJABOPATOPHOI'O BUSHAYEHHS OPUT'THAJIBHOCTI
HACIHHSI (CoproBuii 1abopaTopHHii KOHTPOJIB).
PIBHOAKICHITb HACIHHAI.

3aéo0anna:

1. BusHauuTH OPUTIHAIBHICTH HACIHHS SIPOTO sfuMeHto copTy [Ipepis.

2. Ha npuxnaai kojocy SYMEHIO BCTAHOBUTH PI3HOSIKICHICTh HACIHHSA 32 MOP(OIOTTYHUMHU O3HAKAMHU.
3. 3amucaTH OTpUMaHHI JaHi y TaOIuITo.

O6naonamnnsa:HaciHHA Aporo SUMEHIO, TOMIKH po30ipHI, JIYIH, IINATEN, TIHIETH, PO3ETKH [
HACIHHS, JIHIHAKH.

MOACHEHHS 10 3ABJIAHHSA

JIOMIIIKM OZJHOTO COPTY B I1HIIOMY MOYTb 3HMXKYBAaTH YpPOKallHICTh Ta SKICTh OJIEPKAHOTO HACIHHS.
HeonHovacHicTh BU3piBaHHA iX YMHUTH TPYAHOLI y BU3HAUYEHHI ONTUMAJIbHUX CTPOKIB 30MpaHHA. JlOMIIIKH
COPTY, MEHIII CTIMKOI0 10 XBOPOO 1 MIKIJTHHUKIB, 3HUXKYIOTh MOCIBHI SIKOCTI HACIHHSI.

XapakTepHucTuKa HACIHHUX 03HAK 3pa3Ka HaCiHHS Oy/1b-KOi MapTii MOBUHHA OOOB'SI3KOBO MICTUTH OLIIHKY
3a COPTOBUMH O3HAKaMHU.

L{s o1riHKa MOBMHHA BPaXOBYBATH, MO-TIEPIIIE, BIAMOBITHICTh BUKOPUCTOBYEMOTO HACIHHS TOMY COPTY a00
BUIY 1 POy, Ha3Ba SIKMX HANKCaHA HA CYNPOBOKYIOUUX JOKYMEHTaX, MO-ApPYyre, CTYMiHb X YUCTOCOPTHOCTI,
TOOTO BHpa)XeHy B BIJICOTKaX KUIBKICTb HACIHHS, SKE€ HaJeXUTh COPTY, BKa3aHOMY Yy JOKyMEHTaXx.
YHCTOCOPTHICTh XapaKTEPU3YEThCS BIJACOTKOM COPTOBOI YUCTOTH, sIKA BCTAHOBIIIOETHCS METOJOM IOJIOBOI
anpoOariii. Ha ocHOBI akTy anmpo6ariii rocrnofapcTBy BUJIAlOTh COPTOBE MOCBITUECHHSI.

OpuriHajgbHICTh T4 YUCTOCOPTHICTH HACIHHS, KpiM ampoOarlii, BCTAHOBIIIOETHCSI HA OCHOBI IPYHTOBOTO
KOHTPOJTIO, SIKUI ITUPOKO 3aCTOCOBYETHCS 32 KOPJOHOM, 1 METOZ0M Ja0OpAaTOPHOTO BU3HAYEHHS OPUTiHATBHOCTI
HaCIHHS.
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Bci icHyroui 1abopaTopHi 3aX0A1 BCTAHOBIICHHSI OPUTIHAILHOCTI HACIHHS MOKHA PO3/IIJTUTH HA HACTYITHI

OCHOBHI TPyNHU: METOJ BIAMIHHOCTI 3a MOP(OJOTIYHMMH O3HaKaMH HACIHHS, aHATOMIYHUNA METOJ; METO]
MOPQOJIOTTYHHUX BIIMIHHOCTEH MPOPOCTKIB; XiMivHI Ta (i3ioaoriuHi, 610XIMIUYHI METOIH.

AHaToMiYHMH MeTO] - HAOUTBIN CKIaMHUI. BiH BUMarae BUTOTOBJICHHS CIICHIAIbHUX MPENaparis, siKi
MOTIM PO3MJISIIAIOTE IMiJ] MIKPOCKOTIOM. METOJT OCHOBaHUHM Ha BiJIMIHHOCTSIX B OY/JOBI HAaCIHHOI 1 IJIOJOBOI
000JIOHOK HACIHHS POCIIHMH Pi3HUX POJAMH a00 HASBHICTb POCIIMH PI3HUX COPTIB OJHI€T 1 TOT K POAUHHU.

Hampuxnan, y 6000BUX TakoK BIIMIHHOI O3HAKOI € OyJoBa KIITHH MAaJiCaJHOTO IIapy HACIHHEBOL
000JIOHKH, TIOTOBIIIEHUX HE OJIHAKOBO Y PI3HUX BUIIB (pHUC. 2). Y KallyCTSHUX BIIMIHHOIO O3HAKOIO € OyaoBa
KJIITHH CKJIEPEHXIMHOTO IIapy emijepMicy.
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Puc.2 I[Nomepeniii 3pi3 HACIHHEBOI IKipH cOpPTiB Tropoxy. 1 — Bikropis ['eiine; 2 — Bikropis Itpy6e; 3 —
Bikropist poxxeBa; 4 — Bikropist MannopdCbKa.

Metox Mopgooriunux BigMiHHocTel npopocTkiB. OcHOBaHUil Ha i1eHTH ]Ikl COPTY 3a KOIBOPOM,
(GbopMOI0, ONYIIEHICTIO Ta IHIIMMU O3HAaKaMH JMCTOYKIB. Po3poOka HOro 3 HaciHHAM KalyCTSHUX BIIEpIIe
IIPOBOJIMIIACS B OpaHxkepesx TUMips31BChbKOi akaieMii, ajie BUPOILYBaTH POCIMHHU MOXHA 1 B J0Ope OCBITIEHIN
KiMHaTi. Meroa MOpQoJOriyHUX BIAMIHHOCTEH MPOPOCTKIB BEIMKE 3HAUEHHS Ma€ MPH BU3HAUEHHI O3UMUX 1
sapux Gopm XT10HUX 37TaKIB.

Ximiuni Meroau. OpUriHaJIbHICTh HACIHHS 1 IJIO/IB BU3HAYAETHCS BIUIMBOM Ha HUX PO3UYMHOM PIZHHUX
XIMIYHHUX PEUOBHH, 1110 BUKIIMKAE Y JAEIKUX BUAIB 1 COPTIB SCKpaBl peakilii B HaCiHHIN a0o M10/10Bii 000JIOHII.
[le#t MeTroa HEMOCTaTHHO PO3POOJICHHUH, aje MIHUPOKO PO3MOBCIOKEHUM SK METOJ] BH3HAUEHHS COPTOBOI
HQJIEKHOCTI MIICHUII 3a0apBiIEHHSIM HACiHHA pPO3YMHOM (eHonmy (kapOoJIOBOT KHCIOTH) 1 BU3HAYEHHS
NaHIMPHUX 1 HENAHIIMPHUX COPTIB COHSIIHMKA 32 JIOIIOMOTOI0 IBOXPOMOBOKHUCIIOTO KaJIito.

®iznyni Meroau. I3 ¢i3uyHHX METOIB HAWOUIBII PO3MOBCIOKEHUH B HACIHHEBOMY KOHTpOII
JIOMIHECLIEHTHUH (aHai3 3a JOMOMOTrok0 KBap1oBoi jJammu). CyTHICTb HOro MICTUTBCS Y BIACTUBOCTI HACIHHA 1
MIPOPOCTKIB CBITUTHUCSA ((DITFOOPECITUPYBATH) PI3HUM KOJIBOPOM B TMOTOII YABTPadioIE€TOBOTO BUITPOMIHIOBAHHS.

B HaciHHEBOMY KOHTPOJTI KBApIIOBI JJAMITH 3aCTOCOBYIOTh B HACTYITHUX BUTAIKAX:

1. posnizHaBaHHS O1103€pHUX 1 )KOBTO3EPHUX BIBCIB 1O (IFOOPECIEHIIIT KBITKOBHUX ILIIBOK (O15103€pHI
COPTH J1al0Th OJIAKUTHY, a dKOBTO3€PHI — KOPUUHEBE 3a0apBIICHH).

2. BU3HAYEHHS MEIIONIKH B rOpoci (ropox Jae OJIakuTHY (III0OPECISHIII0, ENIONIKA — KOPUYHEBY).

3. BU3HAYCHHS JOMIIIKH HACIHHS TUIOCKOI BHKU B HacCiHHI coueBUIl. [Ipu 3HATTI 0OOJOHKH CIM'SI0M1
COYEBHIII JAAI0Th 3€JIeHY (PIIOOPECIIEHIIIIO0, a IIIOCKOI BUKH — POKEBY.
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BH3HAYEHHS COPTIB OTIPKiB, INHI, KaByHA.

pO3IMi3HABAaHHS BUIB palrpacy 3a MpoOpOCTKaMHU.
BH3HAYCHHS JOMIIIOK HACIHHS MUPis TOB3YYOro B HACIHHI MUPIt0 0€3KOPEHEBUIITHOTO.

N o ok

pO3Mi3HaBaHHS T1pYHMIIl TTOJIBOBOI B IPOMY pariCi.

Meton BigminnocTi 3a Mopdonoriunnmu o3nakamu. Lleii meron HalOUIBII PO3MOBCIOIKEHUH. Bin

BIJIPI3HSAETBCS TMPOCTOTOI0 1 HE BHMAara€e CKIQJAHOTO oOOJiagHaHHS. BU3HAUEHHS OPUTIHAIBHOCTI HACIHHSA
MPOBOAUTHCS 32 iX (HOpPMOIO, BEIMYMHOIO, 3a0apBIIEHHSIM, OMYIIEHICTIO, OymoBo0 pyOunka. Llum mMeromom
BIIPI3HSIOTH TBEP/I1 NMIIICHUIT BiJ M'IKMX, HACIHHS 0000BHX KYJIBTYD, HACIHHSA 3JJaKOBHUX TPaB. 3a 0COOIUBOCTIMHU
KBITKOBUX JIYCOK, BCTAHOBJIIOIOTH TUITU BiBCA, MMIIBUIU SYMEHIO.
OpuriHanbHICTh HACiHHS SYMEHIO BHU3HAUYAIOTh 32 HACTYINHUMU O3HAKaMH: BIJIMIHHOCTI CHUMETPUYHHX 1
HECHUMETPUYHHX 3€pPeH y NBOPAIHHX 1 OaraTopsaHHUX SYMEHIB, KOHYCY HApOCTaHHS Y SPHX 1 O3UMHUX (HOpM;
HAsIBHOCTI 1 320apBJICHHIO KBITKOBHX IUTIBOK (TOJIO3€PHI 1 IIJIIBYACTI); 0COOTMBOCTSM OYJ0BH OCHOBHOT IIETUHKU
3epHa (BoiI0uHa 200 BOJIOCUCTA).

BupoOHUIITBY peKOMEHI0BaHi J1Ba copTa sporo ssameHro: [Ipepist (nBopsaawmii) i Bakyna (6araropsiiauii).
JIBOopsiiHI SUMEH1 BIAPI3HSIOTHCS BiJ OaraTOpsSIHUX BEIUKUM CTyleHeM BHpiBHSHOCTI 3epHa (Puc. 3). B
HOPMaJbHO PO3BHHYTOMY KOJIOCI 0araTOpSAHOTO SYMEHIO BiJHOIIEHHS CHUMETPUYHUX (CepedHiX) 3epeH 10
HecuMmeTpuyHUX (OokoBuX) mopiBHioe 1:2. Ilpu copTyBaHHI HAaciHHS 1€ BIJHOLICHHS 3MIHIOETHCS. 3HA4HA
JacTHHA OOKOBHX 3€pEeH, 3 MPUUMHU MAJIEHBKOIO iX po3Mipy, MOTPAILISE J0 BiIXOY.

[Tpu ounIieHH1 HACIHHA TYMEHIO Ha 36PHOOUMIITYBAIBHUX MAIIMHAX B 3AJIEKHOCTI BiJI SIKOCTI COPTYBaHHSI,
CIIBBIHOIIEHHS CHUMETPHUYHUX 1 HECHMETPUYHHX 3€peH Bap'ipye. YMOBHO, NPHUHHATO BBaXKaTH, MIO B
BiJICOPTOBAaHOMY HACIHHEBOMY Marepiajii BiHOIICHHS CHUMETPHYHHUX 3€pEH 0 HECHMETPHUYHHUX TOBHHHO
nopisaroBatu 1:1,5 a6o 2:3, T06T0 40% 1 60%. 3pa3ok SYMEHIO, B IKOMY BCi 3epHa CHMETPUYHI, IIOBUHEH OyTH
BU3HaueHui sk nBopsanHuii(copt Ilpepis), a 3pa3ok, B skomy He Oinpmie 40% cCUMETPUYHHX 3€peH, SK
Oararopsaauii. ko B 3pa3ky i3 1000 HacinuH He MeHIIe 600 HaCIHUH HECUMETPUUYHUX, TO 3pa30K MOXKe OyTH
inenTudikoBaHuil sik copt Bakyna (GaraTtopsiaHuii).

3pa3ok HaciHHA 3 40% 1 OlIblIe CUMETPUYHMX 3€PEH SBISIE COO0I0 CYMIII IBOPSIHOTO 1 GaraTopsiTHOTO
SYMEeHI0. B 1boMy Buna/iky HasiBHICTb 0araTOpsIIHOTO SIUMEHIO B CyMIIll MOXe OyTH po3paxoBaHe MHOXKEHHSAM
B1JICOTKA 3HANICHUX B CyMillli HECUMETPUYHUX 3€pEeH Ha 2/3 1 1oJaBaHHSIM OTPUMAHOTO PE3YJIBTATY /IO BIJICOTKA
HecuMeTpuyHuX 3epeH. Tak, skimro 13 1000 3epen 180 HecUMETPUYHUX 3€pPEH, TO YHCIIO CUMETPUYHUX 3€peH
OarartopsiiHOTO sS'UMEHI0 B cywmimni Oyne mopiBHioBatH 180x2/3=120. Takum ymHOM, BCHOTO OaraTopsiTHOTO
ssamenio B 1000 3eprax moBunHO OyTu: 180+120=300, a60 30%. Tomy ix11i 70% 3epeH HalleKaThb 10 JBOPSTHOTO
SYMEHIO 1 3pa30K € CyMIIIly IBOX COPTIB.

Puc3. 3epno sumeHro 1 — qBopsaHOTO, 2 — GararopsiiHOrO
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[Tonanpiie yTo4HEHHsSI COPTY MOXe€ OYTH MPOBEICHO 33 XapaKTepOM OMYLIEHHS OCHOBHOI IIETHHKU.

JIBOpsIIHI SIMMEH1 XapaKTePU3YIOThCS 3/1€01IBIIOT0 TOBMOBOJOCHUCTOK) OCHOBHOKO IIETHHKOIO, OaraTopsiHi -
KOPOTKOBOJIOCUCTOIO.
[Ticnist moBHOTO 1a0OPATOPHOTO aHANI3y HACIHHS BCTAHOBIIIOIOTH, UM BiJTOBI]a€ Ha3Ba COPTY BKa3aHOMY
B COPTOBOMY JIOKYMEHTi. Bci oTprMaHHi 1aHHI 3aMCyIOTh y TaOJIHIIIO:
Busznauenns opucinanvnocmi nacinns

KinpkicTh HaciHHSA,

—
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BucHoBku:

OnHAM 13 IPOSIBIB MIHJIMBOCTI € Pi3HOSAKICHICMb HACIHHSL.

I'eneTnyHa pi3HOSIKICHICTH HACIHHS BUHHKAE€ B pe3ynbTaTi 00 €IHAHHS HEPIBHOLIHHUX TaMeT Ta
MHOXKHUHHOTO €(DEeKTy 3arjIiIHEeHHS.

Exosoriuna pi3HosIKiCHiCTh BUKIIMKAETHCS A1€10 30BHIIIHIX YMOB.

Pi3HOSIKICHICTh HaciHHs, 0OYMOBJIEHY MICHEPO3TAIlyBaHHAM IX Ha MAaTE€PUHCBHKIA POCIUHI, HAa3UBAIOTh
MATPHKAJIBHOIO.

Posrnsinemo MmaTpukalibHy pi3HOSIKICHICTB. B pi3HHX sipycax HOCIBY Ta y MeXaxX OJHOIO CYIBITTS
PO3BUTOK HAaCiHHS BIIOYBAa€ThCS HEOJIHOUYACHO. B konoci (MieHuus, *UTo, SYMiHb Ta 1H.) pO3BUTOK HACIHHS
B1JI0YBA€THCS BiJ MOro cepeHU BHU3 Ta BrOpYy, Y aCTPOBUX (COHSIIHUK, caduiop Ta 1H.) BiJ KpaiB KOIIUKA /10
LIEHTPY, B BOJIOTI (OBEC, TPOCO, PHC Ta 1H.) BiJ] BEPXIBKHU 0 OCHOBH, a Y 36pHO0000BUX (TOPOX, COA Ta 1H. ), TPEUKH
— NEepUIMMHU 3allBiTalOTh KBITKH, SIKI MICTATbCS B HIDKHIM 4acTuHI pociuHu. HeopHouacHe ¢opmyBaHHS i
BU3pIBaHHS HACIHHS BUKIIMKAE 1X PI3HOSKICHICTD.

[Ticnsa aHamizy CyUBITTS SYMEHIO yCi AaHl 3aHOCATh y TaOIHIIIO 6.

Tabnuys 6.
Piznosxichicms Hacinns
KinpkicTh HACIHUH B ) Cepenniit po3mi
. Maca 1000 naciauH, T P ] P P
CYIIBITTI, IIT HACIHUHU, MM
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Jlnst 3MeHIIeHHsT Pi3HOSIKICHOCTI HACIHHS 3aCTOCOBYIOTH CEJIEKI[iHHI, HACIHHHUIIbKI Ta arpoTEeXHIYHI

3aX0J4, Ha3BITh IX.

TEMA 3
BU3HAYEHHSA YNCTOTHU HACIHHSA

3aédanna:
1. Onwucati METOIMKY BU3HAYCHHSI YHCTOTH HACIHHSI.
2. [IpoBecTu aHami3 HaCIHHS HA YUCTOTY, JAaHi 3alMCATH Y TaOJIUIIIO.

O6naonanmnsn Tepe3u TexHIUHI, HAOIP CUT, IITIATENI, MHICTH, JIHIMKH, PO3ETKHU JJI HABAXKOK,
JOUIKH po30ipHi, JIyH, TaKeTH NManeposi, AiadaHockor.

MNOSICHEHHSA 10 3ABJJAHHSA

BaxmBuM MOKa3HUKOM SIKOCTI MapTii HAaciHHA € Horo yucrora. CydacCHUMH METOJaMH TEPBHHHOI Ta
BTOPUHHOT OYMCTKU HE BJAETHCS MOBHICTIO BUJIAJIUTH YC1 BIIXOH B1Jl OCHOBHOT KYJIbTYpH.

Merta ananizy — BU3HAYMTH BMICT CKJIQJHUKIB, 1[0 CTAHOBJATH NApTiI0 HACIHHS: OCHOBHOI KYJIBTYpH,
HIIMX POCJIHH, BIIXOAY (JIOMIIIOK).

be3 3HaHHA YMCTOTHU HACIHHS HEMOJIMBO BU3HAYMTH MO0 MOCIBHY MPHUAATHICTH 1 HOPMY BHUCIBY. Kpim
TOT0, BICIB 3aCMI4€HOT0 HACIHHS MIPU3BOIUTH A0 3a0yp’ STHEHOCTI IOJIB 1 3HAYHOTO 3HIKEHHS BPOXKAIO Ta SIKOCTI
CLITBCBKOTOCTIONAPCHKOT TPOAYKIIIi.

[lin yucmomor TOCIBHOTO MaTepiaxy pO3YMIIOTh BMICT y HBOMY HAacCiHHS OCHOBHOI KYIJIBTYpPH,
BUPAKXEHHUI y IPOIEHTAX JI0 MacH HaBaXKKH.

UucTtoTy HaCiHHS BU3HAYAIOTH 32 JIBOMA HAaBAKKaMHU, SIK1 BUILISIOTH 13 CEPEAHBOTO 3pa3Ka, 10 MICTUTHCA
y MIIIEUKy 13 TKaHWHU. Maca HaBa)KOK 3aJIeXKUTh BiJ] BETMUMHU HACiHHA (Tala. 7).

JUis BUziIeHHs] HaBaXKOK HACIHHS BHCHIIAIOTh HA CTUI 1 PO3MIIAJAIOTh YU HEMAE BEJTUKUX JOMIIIOK, TOMY
1110 BOHU MOXYTh 30BCIM He MOTPANUTH 10 HABAXKKH a00 MOTPAMUTH JIHUILIE B OJIHY 13 HUX.

ITicnsg BuAieHHs 1 3BayKyBaHHS BEJIMKUX JTIOMILIOK PO3PaxOBYIOTh MPOLIEHTHUH BMICT X 1110J10 MacH
npobu. Oxepxkany udpy 10Aar0Th 10 CEPEAHHOTO MPOLICHTA BIAXOY, BUIIJICHOTO 13 HABAXKKH.

Tabnuys 7
Maca nasadxicku 0151 6U3HAYEHHS YUCTNIOMU HACIHHSL
Kynbrypa Maca HaBaKKH KynbTypa Maca HaBaXKH
[TireHuIs, )KUTO, TYMIHB, OBEC 120 Bypsiku 20
Kykypyasa, ropox 900 JIroH 15
KBacomns 1000 Kymxyr 7
Pununa, cos 500 denxenp, pinak 10
Yuna 450 Prokiii 5
ConsHuK, rapoys 200 [Npunns 4
Buka 140 Jlrouepua 4
['peuxa, coueBuIst 60 Komntommna yepBona 4
Kabauku 50 Konrommna 0ina 2
Copro 90 Tim’ st 1
IIpoco 15 TroTroH 0,5
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HaBaxxku BUAUISIIOTh MEXaHIYHUMH TIIBHUKAMH a00 BPYUHY criocoooM BUIMOK (puc 4). B octanHROMY

BHIAJIKy HACIHHS PETEIILHO MEePEMINTYIOTh 1 BUPIBHIOIOTh y BUTJISAI MPSIMOKYTHHKA BUCOTOIO 1 cM. [{s mepiroi
HABaXXKH BiOUParOTh 16 BUIMOK y HIAXOBOMY MOPSIKY, ISl APYroi — CTUIBKH K BUIMOK OEpYyTh Yy MPOMiKKaxX
MiX IepmMMy BUiIMKaMu. BinOuparoTh BUIMKK IBOMa COBOYKAMHU, HAIIPABICHUMHU HA3YCTPid OJUH OJHOMY J0
3’enHaHHA. SIKIIO Maca BUIIJICHOI HAaBaXKKM BUSBUTHCS JCIHIO OLIBIIO ad0 MEHIIOK BiJ HEOOXIIHOI, TO
HA/IJTMILIOK HACIHHS BiIOMPAIOTh, HECTAYy J0AAI0TH i3 PI3HUX Miclb IpoOu.

Texnika ananizy. HaBaxky HaciHHS aHaJII3yIOTh B OCHOBHOMY BPYYHY Ha CIIeLialbHINA po30ipHii pomi

3a JIONOMOTOr0 mimaress. [IpuHImI aHanily HaciHHSA Ha YHCTOTY MOJISITa€ B TOMY, II0 HABAXKY MOJUISFOTh Ha
HAaCIHHS OCHOBHOI KYJBTYpH 1 JOMIIIKH. [Ipu BUIIIEHHT JOMIIIOK Ta GOPMYBaHHS OKPEMUX IPYIT KOPUCTYIOTHCS
npaBuiamu, nependadeHumu ctanaaprom (JICTY 4138-2002, po3min 5).

Binxogamu BBakarOThCs AedEKTHE HACIHHS AOCIIHKYBAHOI KYJIbTYPH 1 MOOIYHI JOMIIIIKH:

1. ledextne Hacinus: a) ApiOHE 1 Hrymuie; 0) CIUTIOLICHE; B) Mpopocie (KOpiHEeIb YU MPOPOCTOK JTOCSTIIN
JOBXXHMHHM HE MEHII TMOJIOBUHW HACIHHS); T') THHWIEC (3MIHHMBCS KOJIp, BHYTPIIIHS CTPYKTYpa, HAaCiHHSA JIETKO
po3magaeThes); 1) OUTe i MOMIKOPKEHE MIKITHUKAMHU (SIKIIO BTPaueHO O1IbIIe OJIOBUHU HACIHUHH).

2. [ToGivHI JOMINIKK: HACIHHS IHIIMX KYJIBTYPHUX POCIHH; HACIHHA Oyp’sHIB; Ca)KKOBI MIIIEYKH Ta iX
YaCTUHH, CKJICPOIIiT TOIO; )KUBI IIKITHUKH HACIHHS Ta X JIMYMHKH, TAJIM MIICHUYHOT HEMATOIU; TPYI0UKH 3EMII,
KaMiHIIi, COK, YITaMKH cTe01a, MEpTBI LIKITHUKU Ta X JTUUYUHKH.

[lepen Tum, SIK IPUCTYIHUTHU A0 pO300PY HABAXKKH, 11 MPOCIIOIOTH Ha TAOOPATOPHOMY PEUIETi 3 OTBOPAMHU
pizHO1 hopMU 1 pO3MIpIB 3aJIEKHO BiJ KYIbTYpH (Ta0I.8).

Tabnuys 8
Ymoeu pewimnozo ananizy nacinns nio uac eusnavenus yucmomu (CTY 4138-2002, pozoin 5).
Tpusamictp
) Po3mi
Kynerypa OPM.a 03.Mlp py.qﬂoro [IpumiTka
OTBOPIB OTBOpiB, MM | TPOCIIOBaHHS,
XB.
[Tienwuiis, SYMiHb, TPUTIKAJIC Mpogosrysara 1.7x20 1
3epHOBE
JKuto, TpuTiKane KopMOBe IIponosrysara 1,5x20 1
Ogec [Iponosrysara 1,5x20 3
Puc 3a popmoro 3epHa: 15%20
- IpOJIOBTYBaTa, By3bka, ToHka | [IpomoBrysara 3
- IPOJIOBTYBATA, IUPOKA, 17x20
OKpyTJa [Tponosrysara 3
yiypy3a (ipim PO.BUHYCHOI e IIponosrysara 3,0x20 3
CcaMO3anuIeHHX JIiHIN)
K
yiypyAsa p(?sn.ychl.{a Ta [Iponosrysara 2,5x20 3
caMo3aIuiIeHi JIiHii
COHSAIIHKK: Iponosrysara 2,2x20 3 . .
. Pi3ki BepTHKaNbHI
- copTH Ta ribpuau IIponosrysara 2,0x20 3 .
. . . CTpYUITYBaHHS TiCIIs
- MaTepUHCHKI (hopmu TiOpUIiB .
. . . . KOKHOT XBHJIHHHU.
- 0aThKiBChKi (hopmHu riOpHIiB IIponosryBara 1,5%20 3
Konorumi IIponosrysara 2,0x20 3
Hpibnonacinui 6000Bi TpaBu KsanpaTtna 0,5 3 Pemero metanotkane
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YactoTra KOJMWMBaHBb B3IOBX OTBOpiB pemiT — 60 3a XB., a Mg Yac KOPUCTYBAaHHS PEUIITHUM

KJ1acu(ikaTopoM TPUBAIICTH MPOCIFOBaHHS — 1XB.

Ji1a 6ypsika CTOJIOBOTO 1 KOPMOBOT'O OJIHY HaBa)KKy HACIHHSI IPOCIIOIOTH, 100 PO3MOIUINTH Ha QpaKii i
BUJAIUTH BiJXiJ MPOTATOM 3XB. yepe3 Habip peurit 3 orBopamu 4,0MMx20MM; 3,0MMx20MM; 2,0MMXx20MM.

[Ipu anami3i eniTHOro HaciHHA OypsKa CTOJIOBOrO (KpiM OJHOPOCTKOBHX COPTIB), KOPMOBOT'O PEILETO 3
otBopamMu 2,0MMx20MM, a €TITHOTO HACIHHS MOJTITUIOITHOTO 0araTOHACIHHOTO KOPMOBOTO OypsiKa (TeTparIoiam)
pemeTo 3 oTBopamu 2,5MMx20MM 3aMiHIOIOTH PEIIETOM 3 OTBOPAMH J1aMETPOM 3,5MM.

[Ipn anamizy HaciHHS OJHOPOCTKOBUX COPTIB Ta riOpuuiB Oypska pemiero 3 orBopamu 2,0x20Mm
3aMIHIOIOTh Ha PEIIETO 3 OTBOpaMH JiaMeTpoM 3,0MM — JIJ1s1 COPTIB 1 AiaMeTpoM 2,5MM — 1Jis T10pHIIB.

[Ticns mpocitoBaHHS HAaBAXKH MiIPaxOBYIOTh KUIBKICTh KIYOOUKiB (TOpIIIKIB) HAa KOXXHOMY pPEIIeTi,
3aMHCYIOTh X Y pobodoMy ONaHKY i BU3HAYalOTh BMICT KOXHOI (ppakuii y BigcoTkax. 106 Bumanmutu Bigxism,

JPYTy HaBaXXKy IPOCIIOIOTH KPi3b OJIHE HUKHE PELIETO.

——

Apyea
cepedns npada

X X X X

llapmis Hacixug
(KoHmpoMbHa oduKuUUS)

Tpems
cepedns npoda

Ha maxud
Habawmxa \ N°2 / Camuu
awanis, ax
{ Habawxy
N2l

N2t Habaxka

lepwa cepedns npoda

Apidrua \ Hacinug
Bidxid t ] ocHobrol kynsmypu

{ kpynKud Bidxid

Pewemo, 8idpo-ado
nxebmoknacugpixamop

Apidrud i Kpynxud Hacinka

Kpynwua Bidxid \ bidxid e
L Cmoponwi domiwku
O

1 { ! f Sos

S Q SIE

§ I~ g s ggé’

X 3 S 3 S8

8 Q S 3 5 S8

. g S| |88] |2 | |28§S
3 2 HEEHERRRERR
g 4 S g3| [8F] |5 8553
S & §T .o S) SX8S
Q o ‘“&lb
$ 3 Q 3 E 3 > N

x > Ss SRS § v E
S 3 X S 8 ES| |T RS
HEEEEE RN EMIREE RS

< = * LR - T SRS
S a 3 S 3'S S = S & SXEQZ
Q:§ S S} >~ QL SS, S §Q:’°
e x X AN S XS SR

Puc. 4. Cxema ananisy nacinus Ha umcToTy.
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HaBaxxku kamiOpoBaHOTO HACIHHS MOJITIIOIIHOTO 6araTOHACIHHOTO KOPMOBOTO OypsiKa MPOCIIOIOTH JIUIIE

Kpi3b OJIHE PEIIETO 3 PO3MIpaMU OTBOPIB:
- 2,5MMx20MM — TSI TPUTLIOTIB;
- 3,5MM — TSI TETPAIUIOiIiB.

Puc. 5. PemmitHuit BiOpartifiHmii Puc. 6. Knacudikarop HaciHHA
(ikatop HaciHHs PK®-1 mHeBMatuaHui KCII-1

Kny6ouku, mo npoinum Kpi3b OCTaHHE (HIDKHE) pEIIeTo, BITHOCATH A0 Bimxoxay. Bcee, mo mpoiinuio
4yepe3 OTBOPH PELIIT, BIAHOCATH 10 BiAX0oiB. /s BUKOHAHHS 1i€1 pOOOTH BUKOPHCTOBYIOTH MPHIIAJ — PELIITHHNA
(puc.5,6) knacudikarop abo MpPoOCirIOTh BPYUHY.

CrutroleHe HaciHHs IUTIBYACTUX KYJIbTYP J0JAaTKOBO BUIUIAIOTH, HATUCKYBAaHHSAM KOXKHOI HAaCIHUHU
mmnareneM, a 0000BUX TpaB — OKOMIPHO. Y 3JIaKOBUX TpaB BHUAUISIOTH JIUIIE MYCTi IUIIBKK 33 JOIIOMOTOIO
niadaHOCKOITY.

Buninenuit Ha cucteMi penriT i mpu po300opi HaBAXKH BiIXix 00’ €IHYIOTH 1 3BaXYIOTh 3 TOYHICTIO 10
0,01r. BmicT y HaBaxIi HACIHHS OCHOBHOI KYJIBTYpH PO3PaXOBYIOTh Y IMPOLIEHTAX BiJ 3araibHOI MaCH HAaBAXKKH.
[Ticns 3BaXXyBaHHS yChOT'O BIAXO/AY HOTO pO3NOAUISIOTH Ha CKJIaJ0B1 YacTUHU. [Ipu iboMy IPOBOASITH MOMITYYHI]
MIJPaxyHKH 3a BHJIAMU HAClHHS IHIIUX KYJIbTyp Ta Oyp’sHiB. OJeprkaHl MOKa3HUKU 3aHOCITH y CIeLiabHI
O6nmanku. [IoTiM 3HaXomATh cepeiHl IMOKAa3HUKU MO JIBOX HABaXKaX 1 MOPIBHIOIOTh iX 3 JOIYCTUMUMH
BiXuieHHsAMHU (Tabn. 9). Skmio mokasHUKW nepeOyBaloTh Yy MeXaxX JOMYCTUMOTO BiIXWIECHHS, TO 3HAXOJSATh
cepeniHiil MOKa3HUK YHCTOTH.

Tabnuys 9.
Jlonycmumi 8i0XuneHHs npu GUHAYEHHI YUCMOMU HACIHHS

CepeéHboapH(bMeTfquHH HPOREHT CepennboapupmeTHyHUI Honyctume
HACIHHS OCHOBHOI KYJIBTYPH 32 ) . o
MIPOIICHT JIOMIIIOK BiaxuieHHs, %
JIBOMa HaBaKKaMU

99,50-100 0-0,50 0,2
99,00-99,49 0,51-1,00 0,4
98,00-98,99 1,01-2,00 0,6
97,00-97,99 2,01-3,00 0,8
96,00-96,99 3,01-4,00 1,0
95,00-95,99 4,01-5,00 1,2
94,00-94,99 5,01-6,00 1,4
93,00-93,99 6,01-7,00 1,6
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CepenHiii TOKa3HUK YACTOTH MTOPIBHIOIOTH 3 BAMOTaMHU CTaHAAPTY 1 BITHOCATH HACIHHS 10 KOHAMUIIIITHOTO

a00 HEKOHAMIIIWHOTO 3a JaHWUM IOKa3HWKOM. HekoHmuiliiHe HAaciHHS MOTPeOye T0aTKOBOTO OYMIICHHS.
HacinHs € HeKOHIMIIHUM, SKIIO B TOOIYHUX JOMIIIKAX BUSABICHO HACIHHS KapaHTUHHUX Oyp sSHIB
Jlani aHami3y YMCTOTH HACIHHS 3aMUCYIOTh Y Tabmuiro 10.

Tabauys 10.
Yucmoma HacinHs
Ne Ne Hacinnsa ocHOBHOT Binxing Yucrora, %
npoOu | HaBaKKH KYJIbTypH, T r JlomiIKky HaciHHS POCIIHH, IIT.
r KYJIbTYPHHX THAKHAX
BucHoBku:

(¢}
J L A
. Y
= 3 ‘A ‘“‘-w;—
e }\ . ;~. \
pa ) r
=7
XK e

Puc 7. Hacinas kapanTHHHEX Oyp’sHIB
a - aMOpo3isg MOJIMHOINCTHA; 6 - aMOPO3is TP PO31iUTBbHA; B — aMOpo3ist OaraTopidHa; T — MaciiH KOJIIOYHHN; I — HEHXPYC SAKipLEeBUii; e
— TipYak CTEMOBiH 3BHYaiiHAN; K — TOBUTHUILA TTOJIHOBA.

Metoau aHasizy 10MilIKM HACIHHS IHIIUX POCJIMH

Mera aHaiizy — NOMITYYHE BU3HAYCHHS Y CKJIA Il IOMIITKA HACIHHS POCINH, HeOaKaHMX /711 HACIHHHUIITBA
HE3aJIeKHO B1J] IX BMICTY I1J1 Yac aHAII3yBaHHS YUCTOTH.

Ilopsaook npoeedenns ananizy.

Cepen pnomimku HaciHHA Oyp’sHIB BHUPI3HSIOTH Taki TPYNU: KapaHTUHHI, OTpPYHHI, 3I]iCHI,
Ba)KKOB1JIOKPEMJTIOBaHI Ta iH.
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Kapantuaamii orsig Ta eKcnepTu3y HaciHHs poBoasaTh 3rigHo 3 JICTY 3355. fkmio mix yac aHamizy B
po0i BHUSIBJISAIOTh KapaHTHHHI a00 OTpyHHI Oyp’sTHU, aHAII3 Ha YUCTOTY MPUIHHSIOTH: TAPTII0 MEPEeNatoTh i
HAarJIsi KapaHTUHHOT 1HCTIEKIII1, PO 110 MOBIAOMIISIOTH BJIaCHUKA.

Jlo oTpyiiHuUX Oyp’sHIB BiIHOCSTH:

-y BCIX KyJIbTypax — IreJlioTpoIl BOJIOCSHOIUTIAHAN Ta TPUXOEMY CUBY;

-y HacCiHHI pillaka Ta CBUPINH — YeMEPUITI0 01Ty, OOJIUToJI0B IUIIMUCTHIA, )KOBTELb OTPYWHUH, IAKUH Ta

IIOB3Yy4ul;

- Yy HaciHHI MaKy — OJICKOTY YOpHY.

J1o 31icHUX Ta HaWOLIBIN MIKITMBUX Oy’ sIHIB B yC1X KYJIBTYpaxX BiTHOCATE: Oepe3Ky, OyAsIK METUHUCTUH,
BIBCIOTH, TOCTpEIb (MUPii) TULIACTHH, B s13€Ib CTPOKATHI, KOMEIIIHY 3BUYaiHY, MOJIOKAH TaTapChKUI, MOJIOYai
JIO35THUH, OCOT POXKEBHI Ta TMOJBOBUH, MUPIH MOB3yuuii, cuTh OyIbOOHOCHY, COPOPY JIHUCOXBOCTY, XPIHHUIIIO
KPYIKOBHU/IHY.

J10 Ba)XKKOBIJIOKPEMITIOBAHHUX 3aJIe)KHO BiJl aHaJIi30BaHOI KyJIbTYpH BiTHOCATH HACIHHS KyJIbTYpHUX 1
nuKopociux pociauH 3rigao 3 JICTY 2240-93.

TEMAA4
BU3HAYEHHS BUIIOBHEHOCTI TA BUPIBHAHOCTI HACIHHS.
KOMIIVIEKCHA OLIHKA HACIHHS 3A ®PAKIIISAMU

3a60anna:
1. TlpoBectu anHami3 npoOH HACIHHA MiCIsl BU3HAYSHHS YHCTOTH HA OTO BUITOBHEHICTh TA BUPIBHSIHICTb.
2. JlaTu KOMILIEKCHY OIIIHKY SIKOCTI HACiHHS 32 (hpaKIiIMHU.

O6naomnamnmna: Tepe3u TexHIYHI, HAOIp PELLIiT, IIMATEN], MIHIETH, PO3ETKU JJIS1 HABAXKOK.

MOACHEHHA 10 3ABJIAHHA

BizcoproBaHiCTh HaciHHS 3a KPYIHICTIO 1 MAacOol HE KOPUTYETHCS JEPHKABHUM CTaHAAPTOM, SIKIIO HE
BBA)KaTH THX HE3HAYHUX OOMEXEHb MO BIJIHOIIEHHIO O CaMUX JIPIOHMX 1 IIYIUIMX HACIHHH, Kl nepeadadeHi
BHU3HAUEHHSM YHCTOTH HACIHHS.

Ile MOSICHIOETHCS CHIJIBHOIO MIHJIMBICTIO KPYIHOCTI, Mach HAaciHHA B 3aJIe)KHOCTI Bl COPTOBMX
0COOJIMBOCTEH 1 YMOB BUPOILIYBaHHS.

CopTyBaHHS HACIHHS 3a KPYIHICTIO 1 MacoI0 3/1aBHA 3aCTOCOBYETHCS /IS TOKPALIEHHS HOTO SKOCTI.

BumnoBHeHe, KpynHe HaClHHS Ma€ B NEBHUX KOHKPETHHX YMOBaX MAaKCHMajbHI PO3MIPH JJOBXKHHH,
UIMPYHHU, TOBIIMHY, BUCOKY Macy 1000 nacinuH. [Ipn HecipusTIMBUX yMOBax B nepio] GOpMyBaHHS - HAJIHUBY
HAaCiHHS BOHO Moke OyTH a00 cKopoueHUM, a00 Majoi TOBIIMHU, YU LIUPUHHU.

binpuii 3Minu aedopmaiiii 000J0HOK BUKIIMKAIOTh IIYIIIiCTh HaciHHS. Maca 1000 HaciHUH NpH LBOMY
3MeHIIyeTbes. Cmyninb 6unosHenocmi BU3HA4aIOTh AK BiAHOMmEHHS Mack 1000 HaciHMH BU3HAa4aeMol (paxiii

1o macu 1000 HaciHUH caMOi KpymHOT QpaKitii.

Haciuns, BunoBHeHicTh sikoro ckiaaae Big 100 1o 60% MokHa BUKOPUCTOBYBATH JIJIsl CIBOH.

YuMm HIOKUMHA arpodoH 1 OibIIe MiATOHY, THM MEHIIe BUIIOBHEHE HAciHHA. [Ipu copTyBaHHI HAaciHHS 1O
KPYITHOCTI BIAXOUTH NEPEBAXKHO 3€PHO 13 MIATOHIB Ta HEJJOPO3BUHYTUX KOJOCKIB. O/IHAK, MEHII KPYITHE 3€pHO
HOPMAaJIbHO PO3BUHYTOT'O KOJOCCS 3aJIUIIAETHCS B BIZICOPTOBaHIM Maci yposkaro.

Tomy, KpiM BiicOpPTYBaHHs OUIBII KPYITHOTO 1 TOBHOBAYKHOT'O HACIHHS, PEKOMEHIYEThCS COPTYBATH HOTO
3a pPO3MipaMy B III€ OiIbII BY3bKHX MEXaX, III0 OTPUMAIIO HA3BY BUPIGHIOBAHHS HACIHHSL.
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Hacinns 3epHOBHX KyJIbTYp PO3COPTYIOTh Ha HAOOP1 PENIT 3 IPOJOBIYBATUMH OTBOPAMH 3 1HTEPBAIOM
B po3Mipax — 0,2mMm.

[TapTist HaciHHS BBaXKa€ThCs BUPIBHSAHOIO, SKILIO OCHOBHA iX Maca (He MeHIe 75%) 3aIiIaeThes Ha ABOX
CYMIKHHUX pelleTax.

BupiBHsHE HaCiHHA Jja€ OUTBII PIBHOMIPHI CXO/IH.

Oco0nMBO BaXJIMBE 3HAYCHHS MA€ BHPIBHSHHUU TMOCIBHUI Marepian Ui KyJbTyp 3 HEOJHAKOBHM 3a
PO3MipOM HACIHHSM.

[Ipn myHKTHpHUX MOCiBax, MO0 3a0e3MeYnTH TOYHUH BHCIB 3aaHOi KUIBKOCT1 HACIHHS KYKYPY/I3H,
OypsIKiB, COHSIITHUKY, PUIIMHH, IPOBOATH KaniOpyBaHHs. Kykypya3y npu kamOpyBaHHI MOIUISIOTh HA YOTHPH
¢dpaxiii 3a gopxuHOMW0: 9, 8, 7 Ta 6,5 MM.

LykpoBi Oypsiku npu KajmiOpyBaHHI MOAUIAIOTH Ha ABI ¢pakiii: 3 mgiamerpom 4,5-5,5 1 3,5-4,5 mm,
[POCiBalOYM HACIHHA 4epe3 peliera 3 KPyriiuMU OTBOpaMH. Binxia BHIy4aloTh TPETIM pEIIeToM 3 AiaMeTpoM
oTBOpiB 3 MM. Maca i pOIIEHT YUCTOr0 HACIHHS Ha pemieTi 4,5 mwm, mutst ppakiii 4,5-5,5 MM Ta Ha pemeTi 3,5 MM
st dpakmii 3,5-4,5 MM, XapakTepu3yBaTuMe BHPIBHSHICTh OCIBHOTO MaTepialry OypsKiB.

Ilopaook npoeedenns ananizy

I3 HaciHHS OCHOBHOT KYJIBTYPH, MICJIsl BU3HAUYEHHS YUCTOTH, HEOOX1THO BUJUIUTH /1Bl HABaXXKU Macoro 50
r. [ToTiM HaBa)kKM HEOOX1THO MPOIYCTUTH Yepe3 pelriTHul Kiacudikarop abo uepe3 Habip pewriT (3,2; 3,0; 2,8;
2,5; 2,2; 2,0), 3BaXUTU KOXKHY (Dpakilifo OKpeMO, NMEPEHECTH B MaKeTH 1 30epiraTu Uis HACTYMHHUX aHali3iB.
[IpoBecTu po3paxyHKH MPOLIEHTHOTO BMICTY KOXHOI (ppakilii i BUBHAYUTH BUPIBHIHICTh HACIHHA. Bu3HaunTu
Macy 1000 HaciHUH KOKHOT pakiii (koiu Oyne BUKOHYBaTHCH poOoTa o Bu3HaueHHI0 Macu 1000 HaciHuH).

VYci moKa3HUKHM SKOCTI HACiHHA 3a (pakuisMu HEoOXigHO 3amucatd y Tabmumio 11, 3poOutH meBHi
BHUCHOBKH: PO NPUAATHICTH (ppakuii amst GpopMmyBaHHA MapTii MOJIMIIEHOI SKOCTI; MPO PEXKHUM COPTYBaHHS
HACIHHA 1 AOIIBHICTh BUCIBY OKpeMHX (ppakiiiii; mpo CyTh METOy HOPMOBAHOTO BiIOOPY BHCOKOBPOXKAIHOTO
HaciHHs, TOOTO TPO Te, K1 (pakilii HaWKpaIlll 3a BCIMa MOKAa3HUKAMHU 1 SIKY KUIBKICTh IIbOTO HACIHHS MOYKHA
BUJIUTHTH 13 MapTii.

Tabnuys 11.

Komnnexcna oyinka axocmi Hacinua 3a ppaxyismu

Po3mipu oTBOpIB pemtit, MM
3,2 3,0 2,8 2,5 22 | 2,0

Iloxka3HukK

Maca ¢pakuii, r

Buxin ¢pakii, %

Maca 1000 naciguH, T

BupiBustaicTs, %

Bumnosuenicts, %

BucHoBku:

TEMA 5
BU3HAUYEHHS CXOXKOCTI TA EHEPI'II TIPOPOCTAHHSI HACIHHSA

3a60anna:
1. Onucaru MeTOIMKY BU3HAYEHHS CXO0KOCT1 Ta €HEPrii IPOPOCTaHHS HACIHHS.
2. BU3Ha4uTH CXOXICTh Ta €HEPrilo MPOPOCTAHHS HACIHHS PI3HUX (PAKIIH MICIIs COPTYBAHHS .
3. Busznauutu (a3 npopocTaHHs HACIHHS, OIUCATH iX Ta 3aMaJlOBaTH.
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O 6.21a0HanHna: TepMmocrat, pocTUIBHI, Yamku [leTpi, mamip GiIbTpyBaNbHUMN, MIHIETH, AT,

PO3ETKH.

MNOSACHEHHSA 10 3ABJIAHHSA

Mera BU3HAUYEHHSI CXOXOCTI — BCTAHOBJICHHS KUTHKOCTI HACIHHSI, 3JIaTHOTO yTBOPIOBATH HOPMAILHO
PO3BUHYTI TApOCTKH. [|JIs ILOTO HOTO MPOPOIIYIOTh B ONTUMAIBLHIX YMOBaX, ependoauenux cranaaprom JCTY
4138-2002 (tabmn. 12).

OaHOYACHO 31 CXOXKICTIO BH3HAYalOTh CHEPTil0 MPOPOCTAHHS HACIHHS, SIKa XapaKTepU3y€e MIBHIKICTH 1
JAPYKHICTh Horo mnpopocraHHs. CXOXICTh Ta €HEPril0 NPOPOCTAHHS BUPAXKAKOTh Yy BIJCOTKAaX HOPMaJbHO
IIPOPOCIIOrO HACIHHSA JI0 BUCISIHOTO.

[TpopocTanHs — cKJIaAHUHN NpOLEC, B Pe3yibTaTi SIKOr0 3apoJI0K, BUKOPUCTOBYIOUHM 3allacHl MOXHUBHI
PEUOBHHH, TIEPETBOPIOETHCS B MAPOCTOK, 3aTHUN 0 aBTOTPO(HOrO >KUBJICHHSA. YBECh II€H MPOLEC PO3BUTKY
3aponka I.I.Ctpona noninsie Ha 5 da3:

1. ®a3a BOJONOITIMHEHHS - CyX€ HACiHHS TOTJMHAE BOJY /10 HACTAHHS KPUTHYHOI BOJIOTOCTI.
YCMOKTYIOTh BOJAY TigpodiibHI KOJIOiAM HAaciHHSA. B 1meil 4ac He BigOyBaeThCs TMOMITHOT aKTHBAIil
010XIMIYHHMX TPOIECIB 1 HE criocTepiraeTbes 3MiH B Mopdororii. Y il (a3 HaciHHA BCMOKTYIOTh BOJY 3
KosocanbHO0 cuiioro (50-100 atm) i B 3M031 MIPONTH 11 32 paXyHOK MOTJIMHAHHS BOJAM 13 HOBITPS MPH
BiJTHOCHIH BosiorocTi Buie 75%. TpuamnicTs (a3u Benuka , SKIIO BOJOra MOCTYIAE 13 MOBITPS, 1 AyxKe
KOPOTKa (JIeK1IbKa rOJIMH), SIKIIO HACIHHS 3HAXOAUTHCS Y BOJII.

2. ®a3za HAaOpsAKaHHA HACiHHA TOYMHAETHCS 3 MOMEHTY TOSBHM B HACIHHI BUIBHOI BOJIOTH.
[TocnTrorOThCS TiAPOTITUYHI POLIECH, aKTHBI3YIOThCS ()EPMEHTH, IHTEHCUBHICTh JJUXAHHS 301UIbITYEThCS
B COTHI pa3iB. 3a0e3mneuyeThCcsi MOOLTBHICTD 3alIACHUX MOKUBHUX PEYOBUH 1 HAJAXO/HKEHHS PO3YMHHUX
PEYOBHH JIO TOYOK POCTYy. 3akiHUyeTbes (aza AUICHHSM KIITHH TEPBHHHOTO KOPIHIA. MOXKIUBE
MMOBEPHEHHS B MONEpeIHIO (ha3zy.

3. ®aza pocTy NEpPBUHHUX KOPIHIIB MOYMHAETHCA 13 AUICHHS KIITUH NEPBUHHOIO KOPIHIA
(BiOyBaeThcs “HAKIbOBYBAHHSA ), alll i7ie PICT KOPIHIIB, TOTYIOTbCS YMOBHU JJISi POCTY MPOPOCTKA (B
KOPIHHI CHHTE3YIOThCS BITaMIiHH, PETYJISTOPHU, POCTY 1 T.1H.)

4. daza po3BUTKY MPOPOCTKA MOUYNHAETHCS 3 MOSBU NMpopocTKa. [IpogoBxkyeThes piCT KOPIHLIB,
IHTEHCUBHO DPOCTE MPOPOCTOK. I3 1i€i (a3u HeMae MOBEPHEHHs B CTaH CHOKOI. Y 3iakiB Qasza
3aKIHUY€ETHCS TTOSBOIO KOJICOTITHIIS.

5. daza cTaHOBJIEHHS IPOPOCTKA - MPOPOCTOK I1I€ HE pO31pBaB 3B'A3KY 13 HACIHMHOIO 1 OTPUMYE 13
Hei MOXKMBHI Ta (i310JIOTIYHO AaKTHMBHI pPEYOBMHH. B mpolieci pocTy KOJEONTETh MOXE yKe
MOJIOB)KYBATHUCH, 110 JOMOMAarae MosiBi HOPMaJbHUX CXOJIIB MPH Pi3HIM ITTMOWHI 3aropTaHHs HACiHHS.
3apoJIoK pOCTe HE TUIBKM 32 PaxXyHOK 3alacHUX IMOKMBHUX PEUYOBUH, aje H BHUKOPHCTOBYE IOXKHUBHI
PEUYOBMHU 1 BOJIOTY 13 TPYHTY.

Benuke HaciHHS NMPOPOIIYIOTh Ha MICKY, a ApiOHe — Ha ¢uIbTpyBasibHOMY nanepi. Hacinus GaraTtbox
KynbTyp (MIIEHUII], STYMEHI0, )KUTa) MOXKIIMBO IMPOPOIIYBATH K Ha MICKY, TaK 1 Ha mamepi, HaciHHS 6000BUX
MIPOPOILIYIOThH TIJIbKU Ha IICKY.

Texnika ananizy. HaciHHS OCHOBHOI KyJAbTypH MIC/Isl BU3HAYEHHSI YUCTOTH J100pe MepeMillyroTh 1 6e3

BUIOODY, MiAPS, BIIPaXOBYIOTh 3a JOIIOMOT'O0 MTHEBMATUYHOTO JIYMIIbHUKA 200 Bpy4HY YOTHpHU Iipodu o 100
HACiHMH.
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Tabnuys 12
Ymoeu npopowyysanns nacinms
Crpox, JonatkoBi yMOBH 1JIst
VMOBH IIPOPOIyBaHHSI BH3HAYCHHS, HACIHHS, SIKE € B CTaHI
o CIIOKOXO
eMIeparypa
KynsTypn TeMIEpatyp ) "
v s < 5 'E ;
5 = 2 = ) £
= S S 2 5 %
s | R @ g
[MmeHuIs M sika HO MO 20 - T 4 8 o
IMenuns TBepAa HR, BII,R| 20 T 4 8 In.(30-35°C)
HII, BIL
Kuro HO.M®. 20 - 3 7 K
P
_ BII, HII, . 0
SluMinb P, M 20 - 4 7 Io;ITm.(30-35°C)
Osgec - 20 - 4 7 -
IIpoco HO.MO 25 20-30 T 3 7 -
BILHIIL.
r 2 20- T 4 7 -
peuka M®.P 5 0-30
II
Kykypymza HIL, P 25 20-30 T 4 7 POROBIKITH CTPOK
NPOPOIIYBaHHS HA 3 00U
T'opox BII, HII 20 - T 4 6 ITo.
COHSIIHNK HII1.BII. 25 20-:30 | T 4 10 Im..(30°C)
M. 10116,ITo
[To.-monepeiHe OXOJIOIKEHHS;
I1n.- nonepeaHe nmporpiBaHHA
Cnocib npopowyysanms Ocobnusocmi npopouyy8ans
HII Ha micky, skuM 3amioBHEH1 pOCTHJIbHI Ha 2/3 iX BHCOTHU 3 PO3KJIaJaHHIM

HACIHMH Ha TICOK 3a JIONOMOTOI0 JIIYMJIbHUKA — PO3KJIazada abo Bpy4yHy 3a
JIOTIOMOTOI0 MapKepa 1 BAABIIOBAHHSIM HACIHHS TPaMOiBKOIO Yy IMICOK Ha
MIHOUHY 1X TOBIIUHU

BII V micKy, SIKUM 3allOBHEH1 pOCTHIIbHI Ha 72 X BUCOTH, 3 YKPUTTSM HaCiHUH
I1apoM IicKy 3aBToBLIKK 0,5¢cM

HO® Ha mamepi —Ha JBOX-TPbOX apKyllax B POCTHIBHSX, OaKTepioJOTiYHUX
yalkax, anapartax tuny Sko0coHa

P VY pynonax - Ha BOX apkymiax namepy pospizom 10*100cMm, 3 yKpUTTAM
HACIHMH apKyIIeM Tamnepy, 3rOpTaHHSAM HEI[IIFHOTO PYJIOHA 1 BMIIIICHHSIM
Horo y BepTHKaJIbHOMY CTaHi 3 BO00. HaciHMHY po3Ki1agatoTh 3apoIKaMu
BHU3 Ha BiJICTaHi 2-3¢cM BiJl BEpXHBOTO Kparo apKyliia.

Mo Mix nanepom

Ak 7o0xke A TPOPOIIYBaHHS HACIHHS BHUKOPHUCTOBYIOTH 3BOJIOKCHHMM IMMCOK a00 BOJIOTHMA
¢binpTpyBasibHUN mamnip. HaciHHS pIBHOMIPHO pPO3KIANalOTh, y POCTUJIbHI, KOPUCTYIOUUCH JIYUIBHUKOM-
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pO3KJIaziayeM, a mpu CiBOi BpyUHY — MapKepoM. Y POCTHIIBHIO BMIIIYIOTh €TUKETKY, Ha SIKIH IPOCTUM OJIIBIIEM

MMO3HAYaI0Th HOMEP MPOOH 1 1aTy BUSHAYCHHS €HEPTii MPOPOCTAHHS Ta CXOXKOCTI. POCTHIIBHI CTaBIATH OJHA HA
OJIHY, BEpXHIO BKPHUBAIOTH CKJIOM 1 BMIIIYIOTh Y TEPMOCTAT, /i€ CTBOPIOIOTH HEOOXiAHY TeMIepaTypy, BOJIOTICTb
1 BeHTUWIAI 0. [Ipopociie HaciHHS MiAPaxoBYIOTh 37e0UTbIIOro y 1Ba cTpoku, BctaHoBieHi ICTY mis koxHOT
KyJIbTYpH: y nepiiii (Ha 3-4-ii 1eHb) BU3HAYAIOTh EHEPriio MPOPOCTaHHA, y ApYyruii (Ha 6-10 neHb) — CXO0XKICTb.

[Tpu BU3HAUEHHS eHEPTii MPOPOCTAHHS BPaXOBYIOTh HOPMAJIBHO MPOPOCIi Ta 3arHUIII 3€pHA, 3HAXOAATh
yci (asu mpopoctanHs HaciHHs. Ilicis 3akiHYEHHS CTPOKY NMPOPOIIYBAaHHS 1 MPOBEACHHS MiApaxyHKIB yce
BHCISTHE HACIHHS MOAUISIIOTH 32 SKICTIO MPOPOCTAHHS Ha TPH TPYIIH: a) HOPMAJIBHO MPopociie; 0) Hempopociie; B)
HECXOXKe.

Jlo HOpMaJIbHO MPOPOCIOr0 HAJIEKUTh HACIHHS 3 A0OpE pPO3BUHYTHM KOPIHHSM (HE MEHILE JTOBXKHHU
HACiHHs) Ta POCTKOM HE MEHII 1/2 IOBXWHU HAcCiHHS ( y IIIEHHII, )KUTA, TPUTUKAJE ; Y TUTIBYACTHX — BiBCa,
SITUMEHSI — POCTOK HE BPaXOBYIOTh).

Jlo HEenmpopoCIOro HACiHHS BiAHOCATH: HaOYOHSBiNIE HACIHHS, SKE 10 MOMEHTY KiHIEBUX IiJpaxyHKIiB

CXO0OCTI HE ITPOPOCTIO, aJIe MA€E 3I0POBUI BUTIIA 1 TPH HATUCKY IIHIIETOM HE PO3JaBIIOETHCS; TBEPAC HACIHHS,
SIKE JI0 IPU3HAYEHOTO CTPOKY HE HAOPSKIIO 1 HE 3MIHHIJIO 30BHIIIHBOTO BUTIISY.
J1o HECX0kOr0 HACIHHS BIJIHOCSATB: 3arHUJIC HACIHHS 3 M’SKHM PO3KJIAJICHUM EHIOCIIEPMOM, 3arHUIAM
3apOJKOM; HEHOPMAJIBHO ITPOPOCIIe HACiHHS; OOM/IBI CiM 1011 cTpayeHo OuibIie, Sk Ha 1/3, a0 MOBHICTIO.
[Ipn Bu3HaAuUEHHI €Heprii MPOPOCTaHHS 1 CXOXKOCTI HACIHHS 3BEpTAlOTh YBary Ha HACiHHS, ypa)KeHe
TUTiCHSBUME TprubaMu. CX0KiCTh BU3HAYAIOTh K CEPEAHE apru(PMETHUHE PE3yIbTaTiB MPOPOIIYBAHHS YOTUPHOX
po0, K10 BOHU He nepeBuinytoTh nomyctuMi JCTY Bigxunenns (tadmn. 13).

Tabauys 13.
Jonycmumi 8i0XunenHs: npu 6U3HAUEHHI CXOHCOCMI HACIHHS
CepenapoapudMeTHuHul BiICOTOK | JlomycTuMme BIAXUICHHS,
CX0XKOCTI %

99,0 +2

98-97 +3

96-95 +4

94-92 +5

91-88 +6

87-83 +7

82-75 +8

74-62 +9

61-39 + 10

JlaHi aHaJi3y CX0XKOCT1 HACIHHS 3aMUCyIOTh y Tabmuio 14.
Tabnuys 14.
Cxoorcicms nacinmus, %
Kynbrypa, copt | [Ipoba Hopwmaxro mpopocre CxoxicTb, % BucHoBku

HACIHHS, IIT.

AWIN P

Cepenne
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VY ToMy pa3si, SKII0 B OJHOMY 3pa3Ky BIAXUJICHHS BHIIE JOMYCTUMHUX, CXOXKICTh 1 €HEPTII0 TPOPOCTAHHS

BH3HAYalOTh 3a TpboMa npodamu. SKmo aBl MpoOM MarOTh BIAXHIICHHS, IO MEPEOUTHIIYIOTh AOMYCTUMI —
CXOXICTh BU3HAUAIOTh MOBTOPHO. CepeHe apupMeTHIHE 3HAUCHHSI KIIBKOCTI MTPOPOCIIMX HACIHUH BH3HAYAIOTh
710 JIECSITHX 9aCcTOK BiJICOTKA.

TEMA 6
OCOBJIMBOCTI BUBHAUYEHHSA CXOXOCTI HACIHHS, AKE HE 3AKIHUYNJIO
HICJIA3BUPAJIBHOI'O JO3PIBAHHS

3aé0anmna:
1.Bu3HauuTH CXOXKICTh KYKYPYA3HU 32 METOJOM ““XOJIOJTHOTO” TIPOPOIIYBaHHS.
2.3poOUTH BUCHOBKH.

O 6.1a0HanHa: TepMmocTaT, pOCTUIIBHI, MaMip GUIBTPYBATLHUH, MHIIETH, IIATENTI, PO3ETKH.

MNOACHEHHS 10 POBOTH

J1st BU3HAUEHHS CX0XKOCT1 HACIHHS, SIKE HE 3aKIHUMJIIO MICIIsl 30MpaNbHOTO 103piBaHHS, BAKOPUCTOBYIOTh
HACTYITHI METOJIH:

1.IIpopoiryBaHHs Mpu NEpeMiHHUX TeMIIepaTypax IJig BUSHAUEHHS CXOKOCTI CB1)K0310paHOro HACIHHS
MIICHUII], XKHUTa, TIMEHIO, BiBCa, KyKYPYA3H, COHALIHUKA, TOPOXY, JHOHY.

2.IlporpiBaHHS HACIHHSI.

3.IlpopouryBaHHs IpY HU3BKUX TeMIieparypax (T0JIbOBI, OBOUYEBI 1 IEPEBOBU/IHI KYJIbTYPH).

4.TlonepenHe 3aMOYyBaHHS HACIHHA y BOJIi (BaKKOHAOPAKAIOUNX KYJIbTYp — OAaBOBHHKA, JTICOBUX TTOPIJ —
ny0a, KalTaHa) Ta iH.

5.Ilonepenns cymika (3epHOBHX, OBOUEBUX, OJIMHUX KYJIBTYP).

6.00po0Kka po3uMHOM HITpaTy Kajlisi (KMTHSK, TOHKOHII, TOMAaTH, IOJIbOBUILA, pairac, TUMO(QIiiBKa,
celnepa).

L.IIpopowyeanna npu nepeminHux memnepamypax.

Cnocrepexennsamu akagemikiB A.H.baxa, A.H.Onapina, B.JI.KpeToBuua BcTaHOBIIEHO, 1110 TPOPOCTAHHS
HAaCIHHS 3 HE3aKIHUYEHUM TIEPI0JIOM CIIOKOIO 3aJICKUTH BiJl Ta3000MiHy. [Ipu miboMy BupiliagbHe 3HAUCHHS Mae
HE Ta30MoI0HUN KUCEHb TOBITPS, KWW IOTJIMHAE HACIHHA, a KUCEHb BOJH, IO 3aCBOIOEThCA HUMHU. [lpu
3HIDKEHIN TeMIiepaTypl pO3YHMHHICTh KHUCHIO Y BOJII 30UTBIIYETHCS, MiJIBUINYETHCS HACUUYEHICTH HUM BOJH 1
Ha/IXO/DKEHHS MOro pa3oM i3 BOIOI0 Y MPOpPOCTat0dye HAaCiHHS.

[TpoHMKHEHHS PO3YMHHOTO KHCHIO y BHYTPIIIHI IIApU €HAOCHEepMY 1 O 3apoJiKa CIpUs€ aKTUBAIlii
OKHCIIIOBAIbHUX MpoIieciB B HaciHHI. OOMiH pEUYOBHH MPU I[bOMY MTOCUIIOETHCS 1 HACIHHS TOYMHAE TIPOPOCTATH.

Jlnis BU3HAYEHHS CXOXOCTI HACiHHA, SKE€ HE 3aKiHYMWIO MiCaA30upaIbHOro JOCTUTaHHs, HOTO BUCIBAIOThH
3BHYallHUM CIIOCOOOM B pOCTUIIBHI, YoTUpH npodu no 100 HaciHuH kokHa. [IpopoiiyBaHHs npu TemmepaTypi
Bix 8% mo 12° C mpoBoaATH TepMiHOM, BCTaHOBIEHHM IS IMiJPAaXyHKy €HEprii NpOpPOCTaHHA, a MOTIM
MIPOJIOBXKYIOTh MPOPOILYBAaTH IPU 3BHUANHIN TemIrepaTypi, BKa3aHiid B TEXHIYHUX YMOBaXx.

[lepmuit pa3 mpopocie HaciHHS MiAPaxOBYIOTh Ha A00Yy Mi3HIilIE 3BUYAMHOrO, a APYTrUii-B TEPMiH,
nepeadayeHui TEXHIYHUMH yMOBaMH. SIKIIIO MICIIs LbOTO TEPMiHY 3aIMIIMINCH HAOyOHSBLII, ajie He 3arHUBLII
HACiHMHH, TO 1X MPOPOLIYIOThH I1I€ MPOTATOM TPHOX Ji0.

2. IIpozpisannsa nacinusa
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[TonepenHe mporpiBaHHs CBIXK0O310paHOTO HACIHHS MEpe]] MPOPOITyBaHHSIM CTaBUTh 3aJ1ady TMOKPAIIUTH

MOBITPOTIPOHUKHICTH 1 BOJIOITPOHUKHICTh 000JIOHOK HACIHHSI.

[TnomoBi 1 HaciHHI 0OOJIOHKY HACIHHS, SIK1 3HAXOATHCS B CTaHI CIIOKOO, MaJIO MOBITPsI-1 BOJOIIPOHMKHI,
BOHM CKJIQJAIOThCS 13 KIITHH LIUIbHO, Maibke 0€3 MPOMDKKIB, NPUJIETJIMX OJHA JI0 OJHOI 1 pO3TalloBaHi
MPaBUILHUMU JIAHITIO)KKaMu. [Ipy miacymryBaHHi 1 MporpiBaHHI HACIHHEBA Ta TUI010BA OOOJIOHKH CTAIOTh O1TBIIT
MMOPUCTUMH 1 TyXKUMH ; HACIHHEBA 000JIOHKA MICISIMH BIIJISITA€E BiJ] aJICHPOHOBOTO APy, YTBOPIOIOYU PO3PHBH.
[Tpu 3HMKEHHI TOBIIMHH 1 CTPYKTYpU OOOJIOHOK HACIHMHHU 3MIHIOIOTHCS 1 (Di310JIOTIYHI BIACTHBOCTI HACIHHS,
M IBUIIYETHCS X €HEPris IPOPOCTAHHS 1 CXOXKICTb.

Jns mporpiBaHHS HaciHHS PO3MIIIYIOTh B 3aJIe)KHOCTI BiJl KPYHNHOCTI IIapoM He Oimblie 2 CcM,
3a0e31evyroTh iM rapHy BeHTWJIALI0. [1icist mporpiBaHHs BU3HAYAIOTh CXOXKICTh HACIHHS 3BUYAHUM CIIOCOOOM.

3. lpopowysanns npu Hu3psKux memnepamypax (0xo01004#ceHHs).

Ile#t 3axig 3acTOCOBYIOTH JUISI INOJILOBHX 1 OBOYEBUX KyinbTyp. llepen BH3HAYEHHAM CXOXKOCTI HACiHHS
BUTPHMYIOTh (IIOTIEPEHBO TIPOPOILYIOTh) mpoTaroM 7 mamiB mpu Temmeparypi 5-10°C. Oco6muBo MmHpoKo
BKa3aHUM 3aX0J[0M KOPHUCTYIOTHCS IPU BU3HAYCHHI CX0XKOCTI HACIHHS JIICOBUX JepeB. [lepioa 0X0NomKeHHS B
7 nuiB (cocHa) 10 12 micsmis (r1ix) i Temneparypa migrpuMyeThes B Meskax 3-5°C. IToTiM HaciHHS IPOPOILYIOTH
32 METOJUKOI0, Ilepen0aueHOl0 TEXHIYHUMH YMOBAMU JUISI KOXKHOI KyJbTypH. TepMiH IONEpEeIHbOro
IIPOPOILYBAHHS HE BPAXOBYETHCSL.

4. Ilonepeone 3amouy8anna HACIHHA Y 600I.

SIK1o Ha mpolec MpOpOILYBaHHS TaJIbMYIOUY 110 YMHATh PEYOBHHM, SIKI 3HAXOJAThCA B HACIHUHI, 1X
MOJKHAa BHJQIWTH NUIIXOM HaMmodyBaHHs HaciHHs. Lle#l 3axin 3acTOCOBYIOTH MijJ 4ac BU3HAYEHHS CXOXKOCTI
BXKOHAOYOHSIBITFOIOYOTO HACIHHS (aKarlis Oisa, 1y0, KamTaH Ta iH.).

5. Ilonepeonsa cywka.

Hacigns mizcyuryroTs OpoTaroM 7 IHIB IpH TeMIeparypi, ska He mepebinbmrye 40°C, i rapmili BeHTHIALII.
3acTOCOBYIOTH 1I€H M€ TOJ YacTillle 3a BCe 0 HACIHHS 3€pHOBUX, OBOUEBUX 1 OJIHHUX KYJIBTYP.

6. O0pooKa po3uunom HIMPamom Kauir.

Po3unnom HiTpary kainito (KNOs3) B koHuenTparii 0,2% 3B010KyI0Th J10Xke npoporeHHs. [1{o6 orpumaru
TaKkui po3umH, po3unHAI0TH B 10Mi1 Boau 2 r KNO, 101aTKOBE 3B0OJIOKEHHS J107Ka IPOBOAATH 3BUYAITHOIO BOIOIO.

Ileit 3axi BAKOPUCTOBYIOTh JUI IBOX KYJBTYp - KAHApE€UHUKA 1 nacnamoka. HaciHHA 1HIINX KyJIbTYp,
KpIM OOpOOKHM HITpaToM Kajlilo, MOXHa Mepesa UM OXOJIOJKyBaTH (TUMOQiiBKa, paiirac, TOHKOHIr) abo
MIPOPOIIYBATH Ha CBITJII (TOMATH).

Jst KyKypya3u po3poOsieHui METOT TaK 3BaHOTO ““XOJIOTHOTO” MPOPOIIYBAHHS, SIKUW JTI03BOJISE TaTH
JOJJATKOBY XapaKTEPUCTUKY SKOCTI HACIHHS 1 B1110OpaTH Ha ciBOy mapTii OLIbII CTIMKI 10 HU3BKUX TEMIEpaTyp
IIPOPOCTAHHS.

CyTHICTh LIBOTO METOAY IOJIATa€ B TOMY, 110 HACiHHA MPOPOLIYIOTh B IPYHTI Mepiui 7 IHIB MpH
3HIKeHil Temmeparypi (6mussko 10°C), a motim mpotsarom 5 mi6-mpu 20-30°C. B Takux ymoBax HaciHHS,
ociabneHe XBopoOaMmM, HEMPABUIBHOIO CYIIKOI, OCOOJMBO HACIHHA 3 MEXaHIYHHMHU IOIIKO/KEHHSIMHU,
BpPa)XalOThCsl TUTICHBOBUMU TPUOAMM 1 THUIOTH a00 Jat0Th HEHOPMAaJIbHO PO3BUHEHI MPOPOCTKU TOJI, SIK MPHU
BHU3HAUEHHI CXOKOCTI 3BUYAHUM CIIOCOOOM, IBOTO SIBUIA HE CIIOCTEPIra€ThCsl 1 MOKAa3HUKHM i1 3BUYAMHO
OyBalOTh BUCOKUMHU. ICHye Nekisibka Croco0iB “X0J0AHOr0” MPOPOLIYBaHHS HAaClHHA KyKypya3u. ONMH 3 HUX
PO3TIISTHEMO HUXKYE.

Texnika aHanizy. 50 HaciHMH (MTOBTOPHICTh YOTUPHOXPAa30Ba) PO3KIAJAIOTh B POCTUIIBHI, B SKHX
MICTHTBCSl TPYHT, Ha piBHY MOBEpXHIO (Bojorictb 60% BiJ HOBHOT BOJIOTOEMHOCTI I'PYHTY) 1 3aCHUIIAIOTh TAKUM
e I'PYHTOM 1IapoMm lcM.




26
Iepri 7 1i6 MPOpPOIYIOTH HACIHHS NPHU 3HIDKEHiH Temrepatypi (6mm3pko 10°C), a motiM npoTsrom 5 mi6

— mipu 20-30°.

[TimpaxoByIOTh KIJIBKICTh IPOPOCIOTO HACIHHS 1 3HAXOATh CXOXKICTh.

Jns Toro, mo0 3MEHIIUTH BUTPATU IPYHTY, 3aCTOCOBYIOThH crociO pynoHiB. Ha 3BoioxkeHi 1Ba iucTta
¢inpTpyBanbHOro namnepy posmipom 20x30cM HacHuarTh piBHUM ImapoM S0r HOBITPSIHO-CYXOTo IpyHTY. I pyHT
3BOJIOKYIOTH 13 pO3paxyHKy 10 60% IMOBHOI BOJOTOEMKOCTI, pO3KIAJAI0Th HACIHHS B IIaXOBOMY IOPSJIKY 1
3aKpUBAIOTh IAPOM BOJIOTOT0 (DiIbTpyBaJIbHOTO nanepy. HuwkHi kpal IUCTKIB Hanepy miruHaTh, 11100 HaCIHHS
1 TPYHT HE pO3CHNAIKCh. [1icis boro marmip 3 I(pyHTOM 1 HACIHHSIM 3aKPy4YyIOTh B PYJIOHH, SIK1 CTABJISATh B CY/IUHY.

TEMA 7
BU3HAYEHHSA ’KUTTE3JATHOCTI HACIHHA

3aeoanmnsn:
1. OnucaTit METOIMKY BU3HAUCHHS )KUTTE3ATHOCTI HACIHHS.
2. Bu3HaYUTH KUTTE3MATHICTH HACIHHS MMIICHUIII 32 PpaKIIisMu.

Obnaonaunmna:
bapsuuku (0,5%-i po3unn tetpazony, 0,1%-i po3unH iHAMrokapMminy abo KUCIOro (yKCHHY), Hamip
GbiIbTpyBaNIbHUI, J1€3a, yaiiku [leTpi, mpoOipku, JIymu, 3aMOYeHE HACIHHS.

MNOACHEHHS 10 3ABJJAHHSA
HaciHHs CLIbCPKOTOCTIONAPCHKUX KYJIBTYP HE 3aBKIHM 3/IaTHE IMPOPOCTATH. 3HMKEHA CXOXKICTh 4acTo
CIIOCTEPITAETHCS Y CBI)KO310paHOT0 HACIHHS 36pHOBUX KYJIBTYP, @ TAKOXK Y HACIHHS 1HIIUX KYJIBTYP, SIKIIO BOHO
JOCTUTANIO 32 HECHPUATIMBUX YMOB. CXOXICTh CBIKO 310paHOrOHACIHHS HU3bKa TOMY, L0 HE 3aKIHUMJIUCH
IPOIECH MiCIA30MPATILHOTO JOCTUTaHHA 1 BOHO 1epe0yBae y cTaHi IEPBUHHOTO CIOKOI0. CXOXKICTh 3HUKYEThCA,
KOJIM HACIHHS 3 MiJBUIIICHOIO BOJIOTICTIO 30€piraeThes y X0JI0IHOMY IPUMIIIIEHH] (BTOPUHHMIA CIIOKi).

Mertoro MeTo1a 010XIMIYHOTO TETPA30JIbHO-TONOIpadiuHOro aHali3yBaHHS €:

- LIBHMJIKE BU3HAYEHHS >KUTTE3/1aTHOCTI HACiHHS, 1110 nepe0yBae y cTaHi (i310JI0r1YHOT0 CIOKOIO:

- BH3HAYCHHS )KHUTTE3IATHOCTI TBEPANX Ta 37J0POBUX HEMPOPOCIHX HACIHUH:

- MiATBEpAKEHHS (PaKTy 1 BCTAHOBJIEHHS IPUYMH HU3bKOI CXOKOCT1 HACIHHS.

- Meroa 3acHOBaHMI Ha Pi3HIN 3JaTHOCTI KUBUX 1 HEKUBUX TKAaHUH 3a0apBIIOBATUCH OpraHIYHUMU
OapBHHKaMH. Tak >KMBI TKaHMHU HACIHMHU 3a0apBIIIOIOTHCS PO3UMHOM TETPa30ily y UYEpPBOHMM
(ManMHOBUIT) KOJIIp, MEPTBI TKAHUHHU 3AJIMIIAIOTHCS He3abapBieHMMHU. HaciHuHM kiacudikyroTs Ha
KHUTTE3IATHI 1 HEXKUTTE3NATHI 32 PO3MILIEHHSM Ta po3MipoM 3a0apBiIeHUX i He3abapBIEeHUX AIISTHOK
TKaHUH Yy 3apoAKy, CIM SA0JNSIX Ta IHIIMX opraHax. MeToJ 3aCTOCOBYIOTh TUIBKM JJIsI BHUJIIB,
HaBeneHnx y nonatky C ICTY 4138-2002.

- Konuenrpariii po3unHy, TpUBaJIICTh 3a0apBJICHHS Ta 1HIII YMOBH aHaNI3yBaHHS JJi1 OKPEMUX KYJIbTYp
BkazaHo y nogatky C JICTY 4138-2002. Hacinuuu moBuHHI OyTH OBHICTIO 3aHypeHi y po3uuH. [1[06
MOJIETIIUTH POOOTY 3 IpiOHMM HACIHHAM MOTO MICs MOMEPEAHbOIO 3BOJIOKEHHS PO3KIAAal0Th Ha
GbiIbTpyBaIbHOMY Marepi, KU 3BEPTalOTh 1 3aHYPIOIOTh y po3uuH. Ilicis 3akiHUeHHS Mpolecy
3a0apBJIeHHs HACIHHS BUWMAIOTh, IPOMUBAIOTH IPOTOYHOIO BOJIOIO 1 MPUCTYMAIOTh O OL[IHIOBAHHS. .
Jlist Opi€EHTOBHOTO BU3HAUEHHS )KUTTE3/AaTHOCTI HACIHHS KOHIOIIMHU YEPBOHOI 1 JIIOLIEPHU MOCIBHOT
3aCTOCOBYIOTh MeTOJ] HaOyOHsBiHHS. Bin 6a3yeThcst Ha pi3HINA MIBUAKOCTI HAOYOHSBIEHHS KHUBOTO 1
MEpPTBOTO0 HACIHHA. 3TiAHO 3 LIMM METOJOM, NpoOM MOMIIIAIOTh y OaKTepioNoriyHl Yallkd Ha
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GbiIbTpyBaIbHOMY NAnepi, SKUii 3B0J0KYyI0Th 0,5%-M pozunHom KOH a6o NaOH i BuTpumyrots npu

temnepatypi 20°C mpotsirom 45 xB. HaciHgs, sike 3a 11ei uac He HaOyOHABINO, )uTTe3naTHE. HacinHs,
110 HaOYOHSBITIO (HE KUTTE3IATHE), JIETKO PO3/IABIIIOETHCS IITIATEIIEM.

- Texnika anani3y. Big HaciHHS OCHOBHOI KyJIbTYpH BiIpaxoBYIOTh ABi Tpoou 1o 100 mt. KoxxHy ipo0y

3aMOYYIOTh y BOAI (IIICHUIIO — HA 5 ToauH, *kUTO — Ha 2 roaunau: JICTY 4138-2002, nonatok C).
[ToTim HaciHHA 3a AOMOMOTroO0 Je3a abo cremianbHOro npriany(puc.9) po3pizaroTh HABILT: IS
37IAKOBHX KYJIBTYP — B3JOBX 3apOAKOBOI OCI Ha ¥4 JOBXHHHU €HIIOCIIEPMY, U JBOJOJIBHHUX 0O€3
SHJIOCTIEPMY 3 MPSIMUM 3apPOJIKOM — 10 CEPEIIUHI TUCTAIBHOI TIOJIOBUHU CiM’ SITOJICH.

[TinroroBnene HaciHHA (200 3apOAKH) MPOMHUBAIOTh HA CUTEYKY (IyCTOMY pelIeTi) TPOTOYHOI BOJIOIO
KIMHATHOT TeMIepaTypu, IOTIM 3aJuBalOTh HEOOXimHMM po3uunHoM Terpaszony 0,1-1,0%-i konmenTpamii
(BimmoBigHO 1-10r Terpasony Ha 1am® 3 mUCTHIBOBAHOT ab0 CBIKOKIII'SITYEHOT BOIM 3 pH 6,5-7,5). Po3zuun
o0epiraroTh BiJl IPSIMOTO COHSIYHOTO MPOMIHHS.

BapBHuK 3mmBaioTh yepes 15 xBuimH (1pu 01161 TPHBAJIOMY 3a0apBICHHI OTJIMHATH PO3YHH OApBHUKIB
MOYMHAIOTH 1 IHIN TKAaHWHHU 3aponka). IIOJOBMHKM NPOMHBAIOTH MPOTOYHOI BOJOKO 1 BHKIANAIOTH HA
¢binpTpyBaNbHU Mamip JuIs npocyuryBaHHs. [licist migcymryBaHHS KOXHY ITOJIOBUHKY OTJISIAlOTH KPi3b JIYILY,
a6o na npubopi [DKC -1 (puc 10).

Puc. 9. [Ipubop mis pizanHs Puc. 10. ITpubop mi1st BU3HAYCHHS
Hacigug [1PC-1 sxurresnargocti Hacinasa [DKC-1

[ToninstoTh HACIHHA HA KUTTE3AATHE 1 HEXKUTTE3AATHE, OTTISIAI0UYH KOKHY HACIHHHY Ta OLIHIOIOYH i1 3a
XapakTepoM 3a0apBIIEHHS )KUTTEBO BKIUBUX CTPYKTYp. JOIIIBHO BUKOPHUCTOBYBATH 301IBIIYBATIbHY ONTUKY
Ta OCBITJICHHA. [l0 JKUTTE3JaTHUX BiTHOCSTh HACIHMHU, OPTaHU SKUX MOBHICTIO 3a0apBieHO ab0 MalOTh OKpeMi
HEBEJIMKI HEKPOTUYHI AUISHKU. bkl moBHY TonorpadiuHy XapakTepUCTUKY 3a0apBIE€HOCTI 3apOIKIB OKPEMHX
KyasTyp HaBeneHo y nogatky C JICTY 4138-2002 1 na pucynkyl 1.

Kutre3natHICTh HACIHHS BHUPAXKAIOTh Y BIJCOTKAX, OOYHCICHUX, SK CepeaHboapudMeTHyHEe 3a
pe3ysibTaTaMHu IMOBTOPIB. JlOCTOBIpHICTh aHATi3yBaHHsS OIIHIOITH 3rigHO 3 momatkoM T JICTY 4138-2002
(Tabn.15). Y pa3i HeIOCTOBIPHOCTI aHAII3yBaHHS MOBTOPIOIOTH HAa 3aHOBO BiAIOpaHUX MpoOax.
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Puc.11 XKurresnatae (+) Ta HexxurTesaatHe (-) Hacinus muenui (1), Kykypymsu (2)

Tabnuys 15.

Honycmumi 8i0xXuneHHs Midc NOBMOPEHHAMU Ni0 YAC AHANI3YEAHHS HCUMMEZOAMHOCIE HACTHHSL.

CepenaboapudMeTHIHE 3HAYCHHS KUTTE3IATHOCTI, JlommycTrMmi BiAXUIICHHS MiXK
o0JHCIIeHe 3a pe3y/IbTaTaMy aHATI3yBaHHS JTBOX pe3yJIbTaTaMK aHaIi3yBaHHS JIBOX
po0, % po6 HaciHus, %
99 abo 1 2
98 abo 2 4
97 abo 3 5)
Bix 95 1o 96 abo 4-5 6
Bin 93 mo 94 abo 6-7 7
Bin 90 g0 92 a6o 8-10 8
Bin 88 1o 89 abo 11-12 9
Bin 84 mo 87 a6o 13-16 10
Bin 79 mo 83 abo 17-21 11
Bix 74 no 78 abo 22-26 12
Bin 65 no 73 abo 27-35 13
Bin 64-36 abo 36-64 14
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TEMA 8
THUIIU TPABM, IX KJIACU®IKALIA TA METOJU BUSHAYEHHS TPABMOBAHOCTI
HACIHHA

3a60anna:

1. OszHalloMUTHCH 3 TUIIAMHU TPaABM, iX KiIacu(iKaliero.

2. TlpoBecTu aHaJi3 HACIHHS HAa TPAaBMOBAHICTh, BA3HAYUTHU THUITU TPAaBM Y BIJICOTKaX BiJ 3arajbHO1
KUJIBKOCTI HACiHHSL.

3. 3poOuTH BUCHOBKH PO XapaKTep MOIIKOIKEHb.

O61a0mnamnna:PocTunbHi, TpaBMOBaHE HACiHHS, OapPBHUK, Narmip GiIbTpyBaIbHUHN, BOAA, TIOCY/.

MNOACHEHHS 10 3ABJJAHHSA

PoGoui opranm CiabCHKOTOCHOAAPCHKUX MAaIIMH (OCOOJMBO KOMOalHIB) TpaBMyIOTH HaciHHA. Jlo
TPaBMOBAHOI'O HAJICKUTh HACIHHS: pO3/aBjeHe, OOpyIleHe, 3 MOBHICTIO a00 YacTKOBO BiAOUTHM 3apOJIKOM, 3
MOLIKO/DKEHUMHU €HJIOCIIEPMOM 1 NMOKPUBHUMHU TKaHMHAMHU 3 BHYTPILIHIMM IOIIKO/KEHHAMHU. Take HaciHHA
BXXKO BIJIUIMTH Ha CIM’SIOYMCHUX MalllMHAX, 1 B TOM K€ 4ac, BOHO MPU3BOAUTH 10 MOHMKEHHS BPOXKAWHOCTI.
BcranosneHo, 1o npu 301IbIIEHH] TPaBMOBAHOCTI HaciHHA Ha KoxHI 10% BpoxkaifHICTh iX 3MeHIIyeThbes Ha |
1/ra. Y TpaBMOBAaHOTO HAciHHs Oulbla €HEpris IUXaHHS, BOHO IyXKE YPaKyeThCs MIKPOOpraHi3MaMu,
MOIIKOKYEThCS KITIIAaMU, Tipiie 30epiraeTbes 1 MBUALIE MiTAE€THCS PI3HUM BHJIAM TICYBaHHSI.

Jlist XapaKTepUCTUKH TPAaBMOBAHOCTI HACIHHSI BU3HAYAIOTh HE TUTBKHU 3arajbHYy KUIBKICTh TPABMOBaHOTO
HACiHHA (HE3aJIKHO BiJ] KUTBKOCTI TpaBM Ha MOBEPXHI OJHi€1 HACIHMHM), a W KUIbKICTh HACIHHA 3 HAWOLIBII
HeOe3MeYHNMH TIOITKO/KEHHSIMH.

[TomrkokeHe HACIHHS MOJUISETHCS HA JBI IPYNU: 3 MAaKpOTpaBMaMHU Ta MiKpoTpaBMaMu. Jlist GiibIn
JIETKOTO BHSIBJIEHHSI MIKPOIIOIIKOKEHb HACIHHS OIJISAI0Th Mij Jiynor 7-10-pazoBoro 30inblIeHHS Micis
MOTIEPETHHOTO 3a0apPBIICHHS.

TpimmHu B eHpocnepmi MIIEHUI 1 )KUTa MOKHA BUSBUTHU MPOCBIYYBAaHHAM Ha JiaaHOCKOI, a pUcy —
PEHTI€HIBCHBKUM METOJIOM.

st yemimHoi mpoUTaKTUKX PI3HOMAHITHUX TOIIKO/PKEHb HACIHHS, CIIIJI 3HATH HE TUTBKH 3arajlbHUMN
BIJICOTOK MOUIKOJ/IXKEHb, alle 1 XapakTep TPaBM ,iX NPUYUHH, a TAKOK BIUIUB PI3HUX IOIIKOJDKEHb Ha PICT Ta
PO3BHUTOK POCIIMH 1, B PEIITi, HA YpOXKaWHICTbh. [[J1s1 IIbOTO MOBUHHA OYTH NIPHUITHATA €IMHA TUTIOJIOTISI TPABM.

[Tpu BU3HAUEHHI TPaBM 3€pHOBUX KYJBTYp Mepell yCiM HEeOOX1AHO BUIUINTH HACIHHSA, SIKE HAIEXKHUTD J10
BimxoniB. Lle po3naBneHe i 6ute HACIHHS 13 BTPAuY€HOIO MOJOBHHOIO, a00 OLIbIIE €HI0CTIEpMY, HE3AIEKHO Bif
HasBHOCTI ab0 BIJCYTHOCTI 3apojaKy. BOHM Jlerko BHAAISIOTHCA ICHYIOUMMH HACiHHEOUHUIIYBAJIbHUMHU
MallMHaMH.

[Ipu nmomkoakeHH1 HACIHHA BiAOYBatOThCS OUIBI a00 MEHII IIIHMO0KI 3MIHU B )KMTTI HACIHHSA, BOHO a00
MOBHICTIO BTpPa 4Ya€ CXOXKICTh, a00 MpOpocTae, ajge B MOJi THHE. 3a XapaKTEePOM MEXaHIYHI TMOIIKOKEHHS
MOAUISAIOTHCA Ha: TOJPSMUHY TPIIIMHY Ta BUOI (puc. 12).

[TpuiiHATO BBa)KaTH, SKIIO TOIMIKO/PKEHHS ITOB’S3aHO 3 BHIUMHM BiIWICHYBAaHHSM SKOICh YaCTHHH
HACiHMHHU, TO TaKe IOLIKO/KEHHS HAJIEXKHUTh J0 MaKpOTpaBM, a SIKIIO TKaHUHA IOIIKOJXKYETHCS, ajne He
BITUJICHOBYETHCS , TO 1I€ - MIKPOTPaBMH.

Jlo MakpoTpaBM HAJICKUTH 8 THIIIB MOIIKOIKEHb, IKi HAO1IbIIe HeOe3MeUH1 AJIs KUTTS HACIHHS 1 4acTo
OB ’s13aH1 13 BTPaTO0 cX0xkOocCTi. Jlo i€l rpynu HaleXaTh HACTYIIHI THIIH TPABM :
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1. 3apOJIOK TTOBHICTIO BUOMTHI — HACIHHS 3 IIEI0 TPABMOIO TepecTae OyTH HACIHHAM, TOMY IO
BOHO TIOBHICTIO BTPA4ya€ CXOXKICTh;

2. 3apOJIOK YAaCTKOBO BHOUTHI — SIK MPABWJIO TaKe HACIHHS HE 3/1aTHE JIaTH HOPMaJIbHI POCIWHU,
aye B 1a00paTOpHUX YMOBAX JIEsKi 13 HUX 3J]aTHI MPOPOCTATH;

3. 3apOJIOK YaCTKOBO BHOMTHIA 1 €HIOCIIEPM TAKOX MAa€ MAaKpOTPaBMHU — IIEW THUII MOIIKOIKEHb
3BHYAMHO ITOB’I3aHUI 3 IOBHOIO 3arMO€ILII0 HACIHHS;

4. 3apOJIOK YaCTKOBO BUOUTHH, a €HJOCTIEPM Ma€ MiKpOTPaBMH — TaKe HACIHHS HE JIa€ CXOJIIB;

5. BIIOMTA YacTUHA €HAOCIEPMY — HACIHHS MOJKE IIBHJKO MPOPOCTU B J1a0OPATOPHUX YMOBAX,
aJie B I0JIi 13 HUX YTBOPIOIOTHCS Cllabl pOCIMHY 1 TaKe HACIHHSA HEOOX1JHO IPOTPYIOBATH ;

6. BIIOMTA YaCTHHA €HOCIEPMY 1 3apOJIOK Ma€ MIKpOTPAaBMU — B LIbOMY BUIAAKY MIKPOTpaBMU

MTOMITHO MOTIPIIYIOTh MPOPOCTAHHS 1 MOJATBIINA PO3BUTOK MPOPOCTKA;

7. yacTMHAa O0O0OJOHKHM (200 TMOBHICTIO ) 3HHMINEHA — HACIHHS MPOPOCTAE, aie MOTpedye
MOTIEPETHHOTO TPOTPYIOBAHHS;

8. HACiHHA TOUIKOJPKEHE IPU3YHAMH, EHTOMOIIKITHIUKAaMH. Lli momKomKeHHs Ty)Ke HeOe3neuHi
JUIL HACiHHS, TOMY IO, KpiM TIIMOOKOTrO MOIIKOJKCHHS TKAaHWH, B IMOIIKO/KEHHS IMOTAaHO
IPOHMKA€E IPOTPYIOBAY 1 HACIHHS CTa€ XKEPTBOIO rPUOHOI GuiopHu.

A. TpaBmyBaHHs 000JIOHOK
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a) TojoBa 000JI0HKa; 0) HaciHHEBa 000JI0HKA; B) aJEHPOHOBHH mIap

I. — monpsimuna; 11 — BuoGii; 1. — TpimuHa.

b. TpaBmyBaHHs 3apojxa (monepednuii po3pis)
Puc.12 Xapakrep MEXaHIYHOTO MMOIIKOIKCHHS HACIHHS
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VY mmeHunt 1 KyKypya3u HeOe3medHi MOMKOHKEHHS B 00JIacTi CIMHKU B BEpXHINW YacTHHI 3epHa (1Ie
MOSICHIOIOTH TIOPYIICHHSIM LIJTICHOCT] aJIGHPOHOBOTO IIapy, SKUW € TMPOBITHUM IIapoM ¢i310JI0TIYHO — aKTUBHUX

PEYOBHH 13 €HJI0CTIEpMa B 3aPOJIOK).
Jlo MiKpoTpaBM HalexuTh 9 THMIB ymKo[KeHb. OcobiauBe Micie 3aiiMaroTh TPaBMH, BHUKIHKaHI

TISUTBHICTIO MIKPOOPTaHi3MiB 1 CHCHUMH €HTOMOIIKITHUKaMH. J10 1i€i Tpynu HajexaTh HACTYITHI THIIU TPABM :

1.

NOLIKO/DKEHHSI HACIHHS MIKpoopranisMamu. BuKiIMKae OMEpTBIHHS TKaHUHM, sKa He
BIJPI3HAETHCS BiJ HACIHMHHU, X04a 1 HE mpuiiMae y4acti B Horo kuTTi. Lle ypakeHHs 3aBxau
OB’ s13aHE 3 IHTOKCUKAIIEI B PE3YNIbTAT] JKUTTEMISIIBHOCTI MiKpoopraHi3miB. PocirHa mBHAKO
THHE;

MOIIKO/DKEHHST HACIHHS CHUCHHUMH EHTOMOIIKIAHMKaMH (IIKIAJUBOK YEpenamnikow, 1HIIMMHU
BHJIaMH KJIo1TiB). Hebe3neune He CTUIPKM MEXaHIYHUM BIUIMBOM , CKUTBKA TUMH BHUJIIJICHHSIMH |,
AK1 TOPYIIYIOTh (Di310JI0T1YHY HANPaBJIEHICTh MPOLECIB 1 MPU3BOIAATH O BTPATH CXOXKOCTI;
MOIIKOJPKCHHS HACIHHS, BUKJIMKAHE BIAWICHYBAaHHSM MPOOKOBOrO mapy. I3 BCiX BUIIB TpaBM
HaWMEHIII IIKiIJTUBE, aJIe He BUKITIOYCHE TOTAJaHH MIKPOOPTaHi3MiB Yepe3 MiCIIe MTOITKOKEHHSI.
[Hma yacTWHA TUMIB TPaBM HAJICKHUTH O PO3AUTY MEXaHIYHHX IOIIKO/KEHb, BUHUKAIOUUX B
pe3ynbrati abo yaapis, abo nii iHmmx gakTopis (mepenaja TeMIepaTypu Ta iH.), KOTpi IpU3BOASThH
110 pyWHYBaHHsI TKAHUHH,

MIKPOIIOIIKO/DKCHHS 3apojKa BiJl Maike MOMITHUX 10 MomiTHUX. JIaboparopHa CXOXICTh mpu
[[OMY YacTO HE 3MIHIOEThCS, AJIe 3aBXK/IU BiJI3HAYAETHCS TIOMITHE 3HI)KEHHS MTOJILOBOT CXOXKOCTI;
MIKPOTIOIITKO/KEHHS €HI0CTIEPMY IIOMITHOTO BIUIMBY Ha PO3BUTOK POCIIMH HE MAIOTh;

OJTHOYACHI MIKPOTIOIIKODKEHHS 3apOAKY 1 eHaocrepmy. [Ipu3BoANTE 10 THX CaMUX HACIIIKIB, IO
1 TIONITKOIPKEHHS OJTHOTO 3apO/IKa;

MIKPOIIOIIKO/KEHHS 000JIOHKM OLTbIl HeOe3MNeyHe, SIKIIO BOHO BHHUKIIO HA 3apOJKY 1 MEHII
Hebe3neuHe — B obsacti eHpocnepMy. [Ipu npoTpyroBaHHI HACIHHS CXOKICTh X HE 3HUKYETHCS.

B oxpemy rpyny BUIUISIOTH JBa TUIIH BHYTPIIIHIX MOLIKO/KEHB;
8. BHYTpILIHSA TPILIMHYBATICTh — i€ MOIIKOPKEHHSI BUHUKA€E B PE3yJbTaTi pO3PUBY TKAaHUHU B 3B’A3KY

3 TEeMIEpaTypHUM BIUIUBOM. BCTaHOBIEHO, IO XOYa Ii TPaBMM 1 HE BHUKJIMKAIOTH IOMITHOTO
3HWKEHHS ypoxKaro, ane (i310JI0Tr1yHy J1if0 Ha MepIIuX eTanax pocTy BOHU OKa3yloTh;

PI3HOMAaHITHI IOM ATOCT1, BUHUKAIOTh BiJ yJapiB IPU MiJBUILEHIN BOJIOrOCTI, IPU IIbOMY 00OJIOHKA
OyBae HACTUIbKM €JaCTM4YHA, 110 BOHA HE PO3PUBAETHCS, ajleé TKaHMHA, 110 JIEKUTh MiJl HEO,
VIIUIBHIOETBCA 1 (PYHKIIIOHYBaHHS i1 3HMKYeTbCs. [IOMITHOro BIUIMBY Ha YpOXalHICTh LHX
MOILIKO/)KEHb HE BU3HAYEHO.

Kitou 10 BuKkopucTanHs f1aHoi kinacudikaiii npeacTaBaeHuid Ha pUcCyHKy 13.
Hanano Gararo pi3HUX METO/iB BU3HAYEHHS TPAaBMOBAHOCTI HACIHHSI, alie Hi OJIMH 13 HUX B MOBHIN Mipi

HC 3a10BOJIbHE.

Bci Bimomi MeTOaM BU3HAYECHHSI MOIIKOKEHOCTI HACIHHS MOXHA BIAHECTH IO ABOX: TPYM : METOIU

MPSIMOTO BU3HAYEHHS TPaBM, SIKI Ma€ HACiHHSA , 1 HETIPSIMI METOJIH, 1110 JTI03BOJISIOTH BCTAHOBIIOBATH TPaBMHU 32

HEMNpPSIMOIO 03HAKOI0, KOPUTYIOUHMMU B SIKIMCh Mipl 3 JAHUMHU MOIIKOJKEHHSIMH.
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[MomkomxenHs HACIHHS

XBopoOu HaciHHs

—

Tomkomkerns 6e3 [Momkokenns 3 Tomkomkenns
HTOKCHKAILT HTOKCHKaILiEl0 K THAKaMK TTowKOLKeHHS KUBUMU
I OprasisMamH (rpH3yHamu)

TIpupoauii pO3pHB TKAHHHH
TIPH BiJUTiIeHHI Bil
MATENIATRHONN ONTaHiMY

Tomkomkenns 3oBHimHiii
MeXaHiuHi ™ nokpus uimii 3 oi nedpopmarii
Hemae (RHVTD. Thitmuan)
Hacinns negopmosane
A (yM’sTHEH)
3oBHimHii MOKpHB Be3 nourkoukeH s
HODVIIEHHH 3apojika abo N "
PR P — MikporpaBmu MaxkpoTpaBmu Hacinns
06ONOHKH 060MOHKH PO3KOTIeHE
B3JI0BK 200
| B I01IEpEK
3 nomKoKeHHAMH
. (MeHme
3apojika abo MOKHBHOI
TOJIOBUHH)
TKaHHHH
3aposiok (Opyeuka)
BrONTHI
Hacinns
- neopmoBane
3apoziok (6pyHeuxa) € | MleOTpaB!vﬂ/I (posnarnetie
3apOojIKa+MiKpOTpaBMH Makporpasmu
| TOKURHOT TRARTHY 3apojIKa+MaKpOTPaBM
W TOWURHOT TKAHNT
Tomxkomkenuit
3apOoJIoK 1
M0KMBHA Maxpotpasmu
3apo/IKa+MIKpOTPaBMU
TKaHUHA TOWURHOT NEUNRUHY
Mikpotpasmn Mikpotpasmu
T0KHBHOT TKAHHHH 3apOJIKatMaKPOTPABM
[Nomkomxena u noasuREOT neuaRumEY
TOKMBHA TKAHWHA
MaxkporpaBmu
. OKHBHOI TKAHHHU
MikpoTpaBmu 3apojika
IMomkokeHmi
| 3aponok (GpyHeuka)
MaxkpotpaBmu
3apoJiKa

Puc. 13. Kimacudikaris THIIIB TpaBM HACIHHS CITbCBKOTOCTIONApChKUX KyibTyp (1o I.I'. CtpoHi)

Ipsimi meToan
1. Orngj HaciHHS KpPi3b JAYNY HaWOUIbII MIMPOKO 3aCTOCOBYIOTh B MPAKTHULII OIL[IHKM HACiHHS, OCOOJIUBO

IIPU JIep>KaBHUX BUITPOOYBaHHSIX 36pHO30MpaibHUX KOMOAiHIB, 36pHOOUYHCHUX, COPTYBaIbHUX MAILIMH 1 C1BAJIOK.
2. ®apOyBaHHS HACiHHA 13 HACTYITHUM OTJISJIOM Mij JYIOIO .
MeTto1 ocHOBaHU# Ha pi3HOMY 3a0apBiI€HHI 000JIOHKH HACIHUH 1 TKAHUH, 10 3HAXOAATHCA MMiJ] HEIO , 110

00yMOBJIEHI pI3HUM XIMIYHHMM CKJIaJIOM IIMX YaCTHH HACiHHs. ICHye HeKiapbka BapiaHTIB JJAHOTO METOMY, SKi
BIJIPI3HAIOTHCS. OAPBHUKOM Ta XapaKTEpOM JIii Ha TKaHUHY .

Bin cepennpoi mpoOu 3epHa, BiAIOpaHOi y BIAMOBIAHOCTI A0 CTaHAAPTY, BUAUISIOTH JBI HAaBKKHU IS
po300py Ha YMCTOTY 1 Ui BU3HAYEHHS KIJIBKOCTI MEXaHIYHUX MOLIKO/KEeHb 3epHa. IIpu po30opi HaBaxKu
BiIOMpaIOTh MOJIpiOHEHE 1 CIUTIOIIEHE 3€PHO, 3BaXKYIOTh HOTO 1 BUPaXOBYIOTh BIJCOTOK 10 Bciel HaBaxxku. Lli
3epHa HE MOXYTh BBaXaTHCS HACIHHSAM 1 BOHU MOBMHHI BiIIHTH B MpOLIEC] OUUCTKU HACiHHA. /[ BU3HAUEHHS
THUIIA MAKPO- 1 MIKPOIIOIIKO/IKEHb 13 KOXKHOT HaBa)KKH B1IOMPAIOTh MO JB1 COTHI HACIHMH ( BCHOTO B 3pa3Ky Oyje
npoanaiizoBaHo 400 3epen). HaciHHS KOXHOI COTHI NMPOAUBISAIOTHCA 3 JIONOMOTIOIO JIYMH JECATHKPATHOIO
301IbIICHHS.



33

[TomkomkeHe HACIHHS PO3KIANAlOTh B KOPOOOUYKHM 3a THIAMH TPaBM, MIAPaxOBYIOTh 1 3BaAXKYIOTH 3
touHicTio 10 0,01 r. Pe3ynbrar anami3zy KOXXHOT COTHI HACIHHS 3alUCYIOTh y Tabmwuito. KiHnneBuil pe3ynbrar
BUBO/IATH SIK CEPEHE i3 aHaNi3y YOTHPHOX COTEHb HACIHUH.

Jist papOyBaHHS MOMIKOIKEHUX MICIIb PEKOMEHIYETHCS KOPUCTYBATHUCS )KOBTOTAPSINM, 00 OJTAKUTHUM
aHUTIHOBUM OapBHUKOM, SIKUH 3acTOCOBYEThca sl (papOyBanHs OaBOBHSHHMX, a00 MIEPCTSHUX TKaHUH.
Pexomen0BaH1 KOHIIEHTpAIlil OapBHHKA 1 €KCIO3UILIIT IpecTaBieHi B Tabmuii 16.

Tepmin npugatHocti OapBHUKIB He oOMexxeHuil. [licns aHamizy HOro 31MBalOTh B CKIISIHUN MOCY/ IS
HACTYITHOTO BUKOpUCTaHHA . [linpaxyHOK IpoBOAATH 3pa3y. B mpakTuili BUALISIOTH 11T THITIB MTOIIKO/HKEHb:

Tabnuys 16.
Konyenmpayis bapsnuxis i excnozuyis 00pooOKu HACIHHAL.
bapBHuKH Konnenrparmis, % Burpumka B Konsopn
OapBHUKY, XB. 3a0apBICHUX
TpaBM
YepBoHuit 1,0 1 UYepBoHuit
3eneHuil 1,0 1 TeMHO-3€eJIeHUI
Bnakurani 1,0 1 Baakuranit
BosomikoBuii 1,0 1 Bnaakuranit

Lise 3epHoO.

BubuTuii 3apo0k, MaKpOTpaBMH 3apoJIka(BUOUTA YaCTHHA 3apOJIKA).

MikpoTpaBMu 3apoJI0K (TIOIIKOKEHA HE TIJbKH MII0I0BA , ajie i HacCIHHEBA 0OOJIOHKA)
MikpoTpaBMu eHaocIepMa

MaxkpoTtpaBmu eHaocnepmy (BUOOTHH).

agrwdE

Take JieHHS HAa TUIN JJa€ TIOBHE YSBJIEHHS PO XapaKTep MOLIKOKEHHS HACIHHS 1 PO X MOBEAIHKY B
yMOBax MoJis . 3BUYaliHO JOCTaTHbO BUPA3UTH LI MOKA3HUKH Y BIJICOTKAX (3a KUIBKICTIO HACIHHA ) 10 3arajibHO1
iX KUTBKOCTI; 1HOAI BUPAKAIOTh 1 y BIACOTKaxX 10 BCi€l Barum IbOr0 HAciHHSA. B Takomy BUManKy HacCiHHSA
M1JICYMOBYIOTH IICJISI 11aTrHOCTYBAHHS TPABM 1 3BaKYIOTh KOXKHY IpyIy okpeMo. Mix 1BoMa IpobaMu 10IycTUME
BIJIXUJICHHS HE TOBUHHO MEPEBUITYBATH 5 %. SIKIII0 pO3XOAKEHHs BUILE JOIYCTUMOTI'0, TO HOTPiOHO aHaNi3yBaTh
TpeTio mpody (ii BimOMparoTh i3 000X HaBakOK 1o 50 3epeH), poOIsITh BUCHOBOK 32 JBOMA OJIM3BKUMHU IPOOAMH.

Henpsimi meToan

B ocHOBI 1uX METOAIB JeXaTh KOPEIATHBHI 3aJI€KHOCTI MK CTYNEHEM TPaBMOBAHOCTI HACiHHA 1 iX
010JI0TYHUMHM BJIACTUBOCTSAMU (CXOXKICTIO 1 T.1IN).

Uum cumpHINIE TpaBMOBAaHE HACIHHS, TUM HHXKYE HOTO CXOXICTh, OCOOJWMBO TIPH BHUCIBI B TPYHT.
Bcranosneno , mo koedimienT kopemsmii pocsirae 0,90-0,92, mo mae mpaBo TOBOPUTH Maibke MPO TPsIMy
3aJIeKHICTb .

Hacinng 3akiiafaioTh B CyAMHY 3 ITPYHTOM 1 32 CTYIEHEM 3HMKEHHS CX0XKOCTI POOJIATH BUCHOBOK IIPO
TPaBMOBAHICTh HACIHHSI, X04a 11€ BIpHO TIJIBbKH JJIsI 3A0POBOro ( HE XBOPOTIO) , aje B AKiich Mipi TPaBMOBAHOTO
HACiHHA, MMOIIKO/KEHEe XBOpoOaMu, NpU LIbOMY Pi3KO 3HMXKYE cXOXicTh .Lleit MeTon Moxe OyTH 3aCTOCOBaHUIA
TIJBKH JUISL 3[0POBOTO HACIHHS.

TexHika aHani3y. I3 HaciHHS OCHOBHOI KyJIbTypU BUAUISIIOTH /1B Tpo6u no 100 HaciHUH, TPOBOAATH iX

3a0apBieHHS  PO3YMHOM OapBHHMKA MPOTATOM 3 XB., NMPOMHBAIOTh Yy YHCTIH BOAI 1 MIiACYIIYyIOTH Ha
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¢binpTpyBasibHOMY marnepi. [ToTiM 3a 10MOMOTroro0 JIynu OIJISIIal0Th KOKHY HACIHMHY 1 BUSIBIISIIOTH TPABMOBAHE.

[TinpaxoBytoTh iX KUIBKICTh. I3 Tpymu TpaBMOBaHUX BUIUISIOTH HACIHHS 3 BUOUTHMHU 3apOJKaMH, YaCTKOBO
MOIIKOPKCHUMH 3apOIKaMH, TTTMOOKUMH TPILIMHAMH 1 31€pTUMH OOOJIOHKAMHU Ha 3apOJKaxX, 3 MOIIKOIKEHUM
erocrepmoM. [1igpaxoByrOTh X KUTBKICTB 1 TOKA3HUKHU 3aHOCATH Yy Tabmuio 17.

Ha ocHOBI mpoBeaeHUX AOCHIIKEHb PO3PaxOBYIOTh 3arajibHy KUIBKICTH TPaBMOBAHOTO HACIHHS Yy
MPOIEHTAX, y TOMY YHCJIi 32 TUIIAMH MOIIKO/KEHb (SKIIO 3arajibHa KiJIbKICTh TPABMOBAHOI'O HACIHHS PI3HUTHCS
MK TOBTOPHOCTSIMH OUTBII SIK HAa 5%, TO MPOBOAATH aHANI3 TPEThOi COTHI HaciHHs). OnmepkaHi pe3ynbTaTH
o(OPMIISAIOTH Y BUTJISAI TAOHII 1 pOOJIATH BHCHOBKH.

Tabnuysa 17.

Busznauenns mpaemosanocmi HacinHA.
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BucHoBku:
TEMA9

BU3HAYEHHSA CUJIX POCTY HACIHHSA

3aed0annsa:

1. IIpoBecTu aHami3 HACIHHS.

2. 3anoBHUTH TaOJIUII0 OTPUMAHUMHU PE3yJbTaTaMU 1 IaTH MOPIBHSUIbHY OLIHKY NapTid HACIHHS PI13HOTO
CTYTICHIO TPAaBMOBAHOCTI.

Obnaonanmnsa:
Tepmocrar, cyTuHU A7 TPOPOIILYBaHHS HACIHHS, PIYKOBHI MiCOK, HACIHHSL.

IHHOACHEHHA 10 3ABJAHHA

Cuna pocTy - BaXJIMBUN MOKAa3HHUK MOCIBHUX SKOCTEH HACIHHSA, SIKUI J03BOJII€ BCTAHOBUTU HE TUIBKU
BIJICOTOK CXOKOTO HAaCiHHS, ajie 1 3JaTHICTh IX MapOCTKIB MPOOUTHUCH Ha MOBEPXHIO I'PyHTY. llpu BU3HAUEHHI
CWJIA POCTY HACIHHS BUSBISIOTH IPUUMHU BIIXUJICHHS B1I HOPMaJIbHOI CXOKOCTI.

BusHauutu cuiy pocTy peKOMEHY€EThCs MPU MOPIBHUIbHIN OIIHII JEKIJIbKOX MapTiil HACIHHS OJHOTO 1
TOTO 3K COPTY, SIKl MalOTh OJHAKOBI J1aH1 J1a00paTOPHOTO aHaJ13y OCHOBHHUX MOKA3HUKIB SIKOCTI.

Cuity pocTy BU3HA4alOTh B TUX BHUIAJKaX, KOJM BUHMKAIOTh CYMHIBHM B 3JIaTHOCTI MApOCTKIB HACIHHS
NpOOUTHUCS Ha TOBEPXHIO IPYHTY 1 YTBOPUTH HOPMajJbHY POCIMHY B MOJBbOBUX yMmoBax. I[lepeBaxHo e
CTOCYETbCS MapTili TPAaBMOBAHOTO HACIHHS, ypakeHOro (y3apio3oM, IeJIbMIHTOCIOPIO30M, MOIIKOJKEHOTO
IIKiTHUKaMH, a TaKo)X HACiHHS, SK€ Ma€ BEIMKY KUIbKICTh HEHOPMAJbHUX INPOPOCTKIB (IPU BU3HAYEHHI
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cxoxocTi). CTaHmapTOM Ha METOAM aHaNI3y MependavyacTbCsi MOCHIKEHHS CHUJIM POCTY HACIiHHS 3€PHOBUX

KyabTyp 1 apoHy. Cuna mouaTtkoBoro pocty 3a JICTY-4138-2002 Bu3HA4a€ThCs BHUPOIIYBAHHSIM POCIHH
npotsiroM 10 116 (pucl4).

3 MOIIKOMKEHOIO ¥ 3 MOIMKOIKEHAM
000JIOHKOIO NE 3apOJIKOM

Puc 14. Cxoau mieHuni (Cuiia moyaTkoBOI'0 POCTY) B 3aJIKHOCTI B/l THITY TPABMOBAHOCTI HAaCIHHS

Texnika aHanizy. Po3poOneno psan meroniB anamizy. HalGiibll NOMIMPEHUM € METOJ, SIKUM OIIHIOIOTh
3JIaTHICTh MPOPOCTKIB MPOOUBATHCS HA MMOBEPXHIO MICKY, a00 IPYHTY MpH 3apoO1li HACIHHA HA MEBHY TTTMOUHY.

KinpkicTe Boau, HEOOXiTHOT 7S 3BOJIOKEHHS IPYHTY, PO3PaxoBYIOTh TaKUM 4yuHOM. [IpumycTumo, 1o
HEOOXiTHO 3BOJIOKUTH 8 KT TPYHTY, BOJIOTIiCTh SIKOTO 5%. SIKIIIO MMOBHA BOJIOTOEMKICTB I[LOTO IPYHTY CTAaHOBHUTH
35,7%, T0 8 KT MOBITPSTHO CYXOTO IPYHTY MICTHTbD TaKy KUTbKICTh CyXOl pEUOBHHH:

[I106 3BosO)HKTH 11 10 60% MOBHOI BOJIOTOEMKOCTI, HEOOX1IHO MaTH BOJIOTICTb IPYHTY:

37560 _ 51 404
100
VY 1pyHTI yxe MmictuTbes 5% BOJOTH, 3HAUUTh HEoOXigHO Aonmatu jumie 16,4% Bomu (21,4), mo
BIJIIIOBIgAc:
765164 _, o5,
100

[Ilo6 rpyHT He 30uBCA B TPYAKHU 1 HE Ma3aBCs, 3BOJIOKYBaTH Tpeba He mepes CiBOOIO KyJbTypH, a
3a3aaneriap (3a 100y-/1B1) 1 Bijpa3y HE MepeMIlTyBaTH.

HacinHs npopoliyoTh B TOBCTOCTIHHUX CKJISIHUX, a00 TIIMHSHUX CyAMHAX BUCOTO 20 cM 1 iaMeTpoM
15¢cm (puc.14). CyanHu HaOBHIOIOTH MIUJIKUM PIYKOBUM IICKOM (TIPOCISIHUM Kpi3b pelIeTo 3 oTBOpaMu 1 Mm),
MICOK MOBUHEH OyTH 3B0OJ0kKEHUH 10 60% MOBHOT BOJIOTOEMKOCTI.

[ToBepxHIO MiCKY B CYAMHI YIIUIHHIOIOTH 1 CTapaHHO BUPIBHIOIOTH. BinpaxoBaHe HaciHHS OCHOBHOT
KyJIbTYpPHU TICJIsSI BU3HAYEHHS TpaBMOBAaHHOCTI (AB1 mpobu mo 100 miT.) po3kianaioTh Ha MOBEPXHIO ITICKY,
BJIaBJIIOIOTH HACIHHS BPIBEHb 3 MICKOM, 3aCUIIAIOTh IIAPOM IMICKY 3CM JIJIsl 36pHOBHX KYJIBTYP 1 2CM JJIsl HACIHHS
JBOHY, aje Tak, 100 CyAMHA 3ajJMIlaiach HE 3allOBHEHOIO Ha 2cM. 3Bepxy ii HakpHUBarOTh CKJoMm . Hacinus
MIPOPOIIYIOTH MPH MOCTiHHIN TemmepaTypi 16-18°C 1 ocBiTICHHI.

[Ipu Bu3HaueHHI cuiM pocTy (i3i0JOTiYHO He3puIoro HaciHHA B mepmi 4 1o0u TeMmepatypy
OiATPUMYIOTH Ha piBHI §-12°C. Konm pocTKH 10cATaoTh CKISHOI INIACTUHKH, 11 3HIMAOTh .
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Uepes 10 16 anami3 3akiHUyeThCs .Bci pOCTKY , sIKI BUNIIIM Ha TIOBEPXHIO MICKY 3p13al0Th BPIBEHbB 3
MMOBEPXHEIO MICKY, MAPaXxOBYIOTh 1 HETAHHO 3BaXKYIOTh, a 13 CYJITMHU BUAAISIOTH IICOK 1 MAPax0OBYIOTh POCTKH,
SIK1 He BUMIITM Ha MIOBEPXHIO, POCTKHU 3 03HaKaMHU XBOPOO, BUKPUBJICHI Ta 1HIIII.

B pe3ynbrati anaizy BCTaHOBIIOIOTH KUIBKICTB (B%):

a) 3JI0POBUX CXOJIIB, sKi 3’ IBWJIHCH Ha 10 JIeHB;
0) pocTKiB , siki mpopociu Ha 10 neHb, ane He BUMIIUTH Ha TIOBEPXHIO IICKY;
B) XBOPHX Ta 3aTMHYBIINX POCTKIB;
') HAOyOHSBIJIOTO HACIHHS,
1) HCHOPMaJIbHO TIPOPOCIIOr0 HACIHHS;
€) 3arHUBIIOTO HACIHHA ;
Pesynomamu eusnauenms cunu pocmy HACIHHA GUPANCAIOMb,

1) BincoTKkOBHM BMiCTOM HAaCiHHS, K€ IAJI0 HOPMaJIbHI MPOPOCTKH , 110 BUUIILIH Ha TIOBEPXHIO MmicKy Ha 10

n00y.
2) Baroto 3e1eHO01 Macu POPOCTKIB B nepepaxyHky Ha 100 pociut (B T.)
Tabauys 18.
Cuna pocmy HaciuHs
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Cuny pocTy 3a MM METOJOM BU3HAYAIOTh y MPOIEHTAX, OEpyUYH CIIBBIIHOIICHHS CUILHUX MPOPOCTKIB
70 KIJIBKOCTI B3SITOTO JUIsl MPOPOIIYBaHHS HACiHHS, BHU3HauyaloTh macy 100 cumbHHX pocTkiB. OpjeprxaHi
pE3yNbTaTH 3aHOCATh Yy Ta0muio 19.

Tabnuys 19.
Cuna pocmy Hacinus
Kinbkicts
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[IpopormyBanHs 1 y MICKy, 1 y TPYyHTI Ay)K€ TpoMi3aKe. 3HAYHO MPOCTIMHA METOJ, OCHOBHUH Ha

MOpGodi310JOTIUHIM OMMIHII CTYNEHsS PO3BUTKY MpopocTkiB. CyTh HWOro TMoJsira€e y TOMY, IO IMICIA
MIPOPOIIYBaHHS HACIHHS B YMOBAaX, MOJIOHUX J0 YMOB, B SIKHX BU3HAYAIACs CXOXKICTh, HE JIUIIIEC BPAXOBYETHCSI
KUIBKICTb, a i IPOBOJUTHCS OIlIHKA 3a JJOBKUHOIO IMMPOPOCTKIB, KUTHKICTIO KOPIHIIIB Ta 32 IHIIUMHU TOKa3HUKAMU,
a MOTIM BEJEThCS PO3MOJILT Ha clIabKi Ta CHIIbHI.

Jiis BU3HAUEHHS CUIIM POCTY OepyTh MpoOH Bij (pakiiii HaCIHHA MiCJis BU3HAYEHHS OTr0 BUPIBHSHOCTI.

TEMA 10
BU3HAUYEHHS BOJIOI'OCTI HACIHHSI
3aed0anmnsa:
1. Onucatu METOAMKY BU3HAYEHHS BOJIOTOCTI HACIHHSI.
2. BusHaunTH BOJOTICTH HACIHHS METOJOM BHCYIIYBaHHS y CYIIWIIBHHX Imadax abdo 3a JTOMOMOTOIO
€JIEKTPOBOJIOTOMIPIB.
3.Po3B’sa3atk 3amadi.

O6naonanuns:
Tepesu TexHiuHi, mada cymmibHa, 1a00paTOPHUNA MIIHMH, CKIISIHI CTaKaHYMKH, OIOKCH alTIOMIiHIEBI,
€KCUKATOp, COBOK, JIOkKeUKH, Bojoromipu “Koinoc 17, “Dayna”.

MNOSICHEHHSA 10 3ABJJAHHSA

Bona — oxnHa i3 ckiiamoBuX 4acTWH HaciHHs. ICHye Oarato cxem 3B’S3Ky BOJHM 13 CYXOH PEYOBHHOIO
HaciHHA. BcraHoBneHi XiMmiuHa, (i3MKo-xiMiuHa i MexaHi4YHa (OpPMH 3B’SI3KiB BOIU. XIMIUHUH 3B S30K TyXKe
ciiIbHUI. Bosora BXoAuWTh B CyBOPO BM3HAYEHUX CHIBBIJHOIICHHSX B CKJIaJ pEeUYOBHH. Bumamutu ii MOXINBO
TIIBKY NpomikaHHAM. [Ipu Qi3uko-xiMiuHOMY 3B’SI3KYy BOJIOTa TaKOK BXOAMTH B CKJIaJ PEYOBHH, ajie B PI3HUX 1
HE CYBOpPO BH3HAUEHUX CHiBBiIHOIIECHHsAX. KONOigHI YacTWHKM HAciHHS Ha CBOi TMOBEpPXHI aacopOyIOTh
MOJIEKYJIH Bo/W. L[5 Bojora He Moxe JIeTKO mepeMilaTucs 1 NpuiiMaTi y4acTh B XIMIYHMX peakuisx. HazuBaoTh
il 3B’s13aH010. BuanseTscs BoHa Ipy BUCYIIYBaHHI HaciHHA. [Ipu MexaHIYHOMY 3B’s13KY BOJIOTa 3B’ s13aHa MIKpO-
1 MakpoKaniisipaMu B pi3Hii KijbKkocTi. Lle € BibHa Bostora. BoHa jierko BUAanseTbcs BUCYITYBAaHHSIM HACiHHS.

B nporieci qo3piBaHHs HACIHHS 1 TUIOAIB CITIBBITHOIICHHS MK BUTHHOIO 1 3B’ 3aHOIO BOJOI0 3MIHIOETHCSI.
JlisnbHICTD KIITHH 1 JEPMEHTIB B HACIHHI PETYIIOETHCS PYXOMOIO PIBHOBArol0 MiXk BUIBHOIO 1 3B’ 3aHOIO BOJIOIO.
OcHOBHI Tpo1iecH, sIKi B1I0YBalOThCSI B HACIHHI MU 30epiraHHi, 00yMOBJI€H1 HasBHICTIO BUIbHOT Boau. Bosora,
3B’s13aHa (P13MKO-XIMIYHO 1 MEXAHIYHO, MOKE OyTH CIIPUIMHSTA HACIHHAM 13 IOBITPS IPU HASBHOCT1 B HLOMY IapiB
BOJIU.

Ancop6oBaHa 13 MOBITPsl BOJIOTa oJiepKalia Ha3By TirpockomniyHoi. KinpkicTs ii, BUpaxeHa y BiJICOTKax
11010 3arajbHOT Baru HaCIHHS, HA3WBAETHCS BOJIOTICTIO HACIHHS.

Bosoricte —0AMH 13 CYTT€BUX MOKa3HUKIB SKOCTI HaciHHA. OcOOIMBO BEMKE 3HAUEHHS BOHA Ma€ MpH
30epiranHi. YuMm BUINE BOJIOTICTh HACIHHS, TUM IHTCHCHUBHINIE BiAOYBa€ThCA NWXaHHSA 1X, MITHIMAETHCA
TeMIIepaTypa, MOCUITIOETHCS TiSTTbHICTh MIKpOOpTaHi3MiB (Ta071.20).

Oco0nmBo HeOe3nevHa MiABHUINEHA BOJIOTICTh MPU HACTaHHI TEIUIOl MOrogu abo cyBopux Mopo3is. B
MEepIIOMY BUMAJIKY B HACIHHI MO>Ke BUHUKHYTHU MPOIIEC CaMO3IrpiBaHHs, a B JPYroMy — Ha HUX 3ryOHO Jii€ HU3bKa
Temneparypa. SIKIio HaciHHs 3akijajieHe Ha 30epiraHHs CyXHM , TO HU3bKI TeMIEPaTypH B3UMKY 1 HOTEIUIIHHS
HAaBECHI CYTTEBO HE BiJOOPaXYIOTHCS HA X CXOXKOCTI.
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Tabnuysa 20.
Cman Hacinus 3a éonozicmio, 8 %
Cepennpoi
Kynetypa Cyxe ci)rxocﬁ Bomnore Cupe
ITienunus, xuTo, 14,0 15,5 17 > 17
AYMIHB, TPEYKa
Ogec 14,5 16 18 >18
IIpoco 13 15 17 > 17
Kykypymza 14 16 18 >18
T'opox, xBacomst 16 18 20 > 20
COHSIIHUK 11 13 14,5 > 145
Konomns 11 12 14 > 14
Punmaa 7 9 11 >11
Tabauys 21.
Hopmu 6asucnoi sonozu, 6%
.. | MakcumanbH
Kareropii )
Kynberypa ) a BOJIOTICTb,
HACIHHS %
ITmenunns, OH 14,0
SIYMIHB, OBEC, KUTO, EH 15,0
TpHUTIKaJe, TOPOX, PHi3 155
rpeyKa PHu
OH 13,5
[Ipoco EH 14,5
PHi3 15,0
COHSAIIHUK F1 10,0

Texnika ananizy. Busnauenns Bosiorocti npoBoasth 3a JJCTY 4138-2002. [Ins BU3HAYEHHS BOJIOTOCTI

cepeqHIO MpoOy , 110 30epiraeThCs y 3aKpUTIM MOCYAMHI ,pETEIbHO MEPEMIIIYIOTh CTPYIIYBAaHHSAM MOCYIUHH,
MEePECUNaloTh B IHINY TMOCYAMHY a0o0 pemero (SKMIO OJHOYACHO POOJSATh aHalli3 Ha 3apaxeHICTh
mKiHuKaMu).Pobouy npoOy BHAUIAIOTE CIIOCOOOM MNEPIOJAWYHOIO MEPEeTUHY COBKOM IOTOKY HACIHHS Ha
MOoYaTKy, B CEpeMHI Ta B KiHIIl BUCHUIIAHHA 3 ocyny .Po3Mmip npol6 Takuii:45-50 r-mist kpynHoHaciHHUX ;20-25
r-/Uis ApIOHOHACIHHUX KYJBTYp (32 BUHATKOM THX ,Y SIKHX Maca cepeHboi mpoou He nepeBuurye 50 1)

PoGouy npoOy aiiaTe Ha 1B NPpUOIU3HO PiBHI YACTHHHU (HAIiBOPOOHU ): OJIHY 3 HUX BUKOPUCTOBYIOTH IS
aHaATI3yBaHHS ,IPYTy 30€piraroTh y CKJISHOYIl 3 MPUTEPTOI0 HAKPUBKOKO JO0 KIHIIA aHATI3yBaHHS HA BUTAIOK
ioro noBTopeHHs. HaciHHs 10 aHamni3y roTyroTh 3riiHO 3 ymoBamu, BcraHoBieHuMu JICTY 4138-2002, nogatok
VY, (Tabn.22).

[Tepemik KyabTyp, AKi TOTPEOYIOTH PO3METIOBAaHHS HACIHHS, Ta TPUBAJICTh PO3METIOBAaHHS HABENICHI Y
nogatky @.3 mMiArOTOBIEHOrO HAciHHA, OepyTh M BUCYIIYBaHHS JIBI HaBaXku 1o 4-5 r 3a ymoB
BUKOPHUCTOBYBaHHS OIOKCIB 3 J1aMeTpOM 110 8 cM. 3aloBHEHI MaTepialioM BiJIKPUTI OIOKCH CTaBJISATh B OJUH LIap
Ha TOJIMII CYIIWIbHOI madu, mporpiroi 1o moTpiOHOi TemmepaTypu, a OOJIIK 4Yacy BEOyTh 3 MOMEHTY ii
BiTHOBJIEHHA. Y 1Iadi He MOBUHHO OYTH MOOIYHUX MaTepiatiB.
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Tabnuys 22.
Ymoeu ananizyeanns eonococmi HaCiHHA OeAKUX KYIbMYP.
YMOBH CYIIiHHS.
rJI\/riI Kynerypm ancl;}eniflﬂ;oe Z;):H};E?I};HH Tenmnep Tpusai
. AIYPE, ot xB.
°C+2°C
[TonpoB1 KyIbTYpH Po3memntoroTs Ha
1 -rOpoX, TPeyKa, )KUTO, KBACOJIs, KYKypy/3a, J1a00paTOPHOMY MIIMHKY. 130 40
HYT, OBEC, IIPOCO, MIICHHMIIS, PUC, COPTO,
COUEBHUIIS, TPUTUKAJIE, YNHA, TIMIHb;
5 Puiuna, cos; Po3MentooTh Hi(?.H}I 130 40
MOTICPEHBOTO MiICYIITyBaHHS.
3. | Kopenermioau, KOHOILT, COHSIIIHHUK; Bucymytots minumu 130 60
4. | I'apOy3, nuHs, KaBYH; Po3pizarors Ha 5-8 yacTok. 130 120

3epHOBI, 3epHO6000BI, BUCYIyIoTh pu Temmepatypi 130°C nporarom 40 xs. Ilicis BucynryBanHs 610KcH
BHIMAIOTh, OXOJIO/DKYIOTh B eKcuKkaTopi 15-20 xB. (ayie He OUTBII K 2 T0J.) 1 3BaXYIOTh 13 TOUHICTIO 710 0,01 T.
Pi3HHUIIA MK MTOKa3HUKAMH BOJIOTOCTI ABOX MPOO momyckaeTbest He Oimbin 0,2%. Skmio pisHuns Ourblna, aHai3
HACiHHS IOBTOPIOIOTH. BomnoricTs Bu3HauatoTh 13 TouHicTio 10 0,1% 3a dhopmynoro:
(H, - H,)e100
Hl

B= , SIKIIIO HaBa)KKa JI0 BUCYIIYBaHHS AOPIBHIOE 5 T, TO

B =(Hi1—-H) x 20, ne
B — Bouoricts, %;
Hi — HaBaxxka /10 BUCYyIITyBaHHS, T;
H2 — HaBaxka micis BUCYIIyBaHHS, T.
Pe3ynpTat 3BaykKyBaHHS 1 OOUMCIIIOBAHHS 3aHOCATH Y poOoumii 6iaHk Takoi hopMmu.

Maca Maca HaBaxKH, T. Brpara Bounoricth
pob6ouoi BOJIOTH %
npoou, T. hi() IICJIsl BUCYITYBAHHS r %

BUCYILIYBaHHS

J1J1st IpUCKOPEHOTO BU3HAYEHHS BOJIOTOCTI HACIHHSI KOPUCTYIOTHCS BOJIOTOMipamH.
B nporieci 36epiranHs HaCiHHS BOJIOTICTh HOr0 MOXe 3MiHIOBATHCS B OlK 30UIbIIEHHS 200 3MEHIIIEHHS.
[Ipu uboMy 3MIHIOETHCS 1 Maca HaciHHs . Macy HaclHHSA MOKHa BU3HAUUTH 3a GOPMYJIOL0:
_ M ,(100-B))
, =1
100- B,
M3 — KkiHIIeBa Maca HACIHHSI;
M — moJaTkoBa Maca HaCIHHS;
B1 — moyaTkoBHii BiICOTOK BOJIOTOCTI HACIHHS;
B2 — xiHIIEBUI BIAICOTOK BOJIOrOCTI HACIHHS.
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Po3B’s13aTH 3a1a4i:
1. Maca 3epHa xwuTta 3 BoJiorictio 20 %- 600 11. BusHaure Macy 3epHa Ipy CTaHAapTHINA BOJIOTOCTI.
2.YpoxaitHicTe 0o3uMoi muienuni-46,0 w/ra 3 BojoricTio 3epHa 18%. Yomy AOpiBHIOE BpOKaWHICTH INPU
CTaHJapTHIiH BOIOTOCTI 3epHa?

TEMA 11
BU3HAYEHHSA MACH 1000 HACIHUH

3a60aHHA:
1. Onwucatu metoauky BuzHadeHHs Macu 1000 HaciHUH.
2. Bwusnauutu macy 1000 HaciHUH.

O61aomnamnna: JliUIBHAK — PO3KIAay, TEPE3H TEXHIYHI, PO3ETKH JIJIsl HABAXKOK.

MNOSICHEHHSA 10 3ABJJAHHSA

YuM KpymHille HACiHHsS, YMM BOHO Kpallle BHUIIOBHEHE, TMM BHIIA WOTO IMHMTOMA Maca, THM OUIbIIe
MO’KUBHUX PEUOBUH MICTUTHCS B HBOMY, TUM CKOpiIIe 1 Kpaiie BOHO OyJe pocTH Ha mepuux ¢azax po3BUTKY 1
THUM BULIUM OyJie BpoKal 1 Kpaiia oro sKicTb.

Crnig TakoX 3a3HAYWTH, IO Yy 3JIaKiB MPHU BUCIBI KPYIMHUM HACIHHSAM BY30J KYIIIHHS 3aKJIaJa€eTbCs
pOCIIMHAMU TIUOIIIE, 110 JYKE BaXIIMBO HE TUIBKH JUIsl O3UMHUX KYJBTYp, a i IS ApUX B YMOBAX MOCYIUIMBHX
paiioHiB. [ mubie 3ansraHas By3ia KyIIiHHS, OYEBHIHO, TOSICHIOETHCS OUTBIIOI0 MOBEPXHEIO MEPIIOTo JIMCTKA 1
y 3B’SI3KY 3 UM O1IbIII €)eKTHBHUM BUKOPUCTAHHSAM KYJIBTYPOIO COHSYHOT €HEepTii.

KpynHicTs HacinHs Bu3HavaeThest Macoro 1000 Hacinun. Maca 1000 HaciHMH BHpakaeThes B Tpamax. Llei
MoKa3HKUK HaciHHS KoHTpomoeThes JICTY 4138-2002.

3a UM NMOKa3HUKOM OOYHCIIOIOTH MAaCOBY HOPMY BHUCIBY CLIbCBKOTOCIIOAAPCHKUX KYJIBTYD.

Texnika anamizy. 3 4YMCTOr0 HACiHHA OCHOBHOI KyJIBTYpH BIJPaxoBYIOTh ABI mpodu mo 500 mryk,

3BaXKyIOThb 13 TouHicTiO 710 0,01 1.

OO6unCnIoITh cepeIHbOapUPMETUYHE MaC JIBOX MP00, IXHIO CyMy, a TaKoX (PaKTUUHY PO301KHICTh MiX
Humu. OcTaHHs HE IOBUHHA nepeBuInyBatu 3% BiJ cepeaHboapudmerrnanoro (tadm. 23).

k1o gakTudHa po301KHICT TepedyBae y MeKax J0MyCTUMOTI0, aHaIli3 BBAXKAIOTh JOCTOBIPHUM. 3a HOTO
pe3yIbTaT BBAKAIOTH CYMY Mac JIBOX P00, 3a0KPYTIICHY 0 MEPIIOTo AECATKOBOTO 3HAKA, a IS APIOHOHACIHHUX
KyabTyp (Maca 1000 Haciaua mentie 10 r) pe3yabTar 3a0KpyIrIIIOI0TH 10 IPYroro 3Haka. Y pasil, Kojiv (hakTHIHA
PO301XKHICTh EPEBUILYE AJOMYCTUMY, OEpYTh TPETIO POOY.

Kinnesuil pe3ynbraT OOYHCIIOIOTH 32 TUMH JBOMa IMOBTOpaMH, (DPaKTHUHI PO3OIKHOCTI MK SIKUMH
nepedyBaloTh Y IOMYCTUMHUX MeXkKax.

V pasi, Koy 3HaYeHHS BCIX MOBTOPIB BUXOAUTH 32 MEXI1 JOMYCTUMHX B1JIXUJIEHb, CEpeIHbOApU(PMETHIHE
OOYHCITIOIOTH 3 YCIX MOBTOPIB (32 YMOBHU BIJICYTHOCT1 IIOMUJIOK).

[Mpukaan 1. Maca nepmoi mpo6u nopiHtoe 13,68 r, npyroi — 14,05. CymapHo Maca ABOX MpoO JOPIBHIOE
13,68 + 14,05 = 27,73, mo craHOBUTH 0J1M3bKO0 28 T. DakTHYHE BIIXWICHHS MiX 3BaXyBaHHsaMH 14,05 — 13,68 =
0,37 r. 3a 3HaueHHsM cyMapHOi MacH (28 1) y Tabnuii 23 3HaX0AUMO AOMYCTUME PO3XOKEHHS 1o mudpi 2 —y
rpadi “ecatku” 1 uudpi 8 y psaaky “Onunuii”, BoHo craHoBUTh 0,42 r. @aktuyHe BiaxuieHHs 0,37 T MeHIe
nomyctumoro 0,42 r. 3a kiHueBuit pe3ynsraT Bu3HadeHHs Macu 1000 HaciHUH MpuiiMaioTh Benuuuny 27,73, abo
3a0KpyriieHo 27,7 r.
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Tabnuyi 23.
Jlonycmume pozxooxcenns (2) npu eusnauenni macu 1000 nacinun
OgmHnIi
=
2
8 0 1 2 3 4 5 6 7 8 9
=

- 0,02 | 0,03 0,04 | 0,06 | 0,08 | 0,09 | 0,10 | 0,12 | 0,14
0,15 0,16 | 0,18 0,20 | 0,21 | 0,22 | 0,24 | 0,26 | 0,27 | 0,28
0,30 0,32 | 0,33 0,34 | 0,36 | 0,38 | 0,39 | 0,40 | 0,42 | 0,44
0,45 0,46 | 0,48 0,50 | 0,51 | 0,52 | 0,54 | 0,56 | 0,57 | 0,58
0,60 0,62 | 0,63 0,64 | 0,66 | 068 | 0,69 | 0,70 | 0,72 | 0,74
0,75 0,76 | 0,78 0,79 (081 {082 | 084|085 |087 | 0,88
0,90 0,92 | 0,93 094 |09 | 098 | 099 | 1,00 |1,02 | 1,04
1,05 1,06 | 1,08 1,10 1,11 | 1,12 (1,14 | 116 | 1,17 | 1,18
1,20 1,22 | 1,23 124 1126 | 127 {129 |130 | 132 | 1,34
1,35 1,37 | 1,38 1,40 | 1,41 | 1,42 | 1,44 | 145 | 1,47 | 1,48

Q|| N0~ W|NFO

SIKI0 BiAXWJIEHHS Pe3y/ibTaTiB 3BaKYBaHHs ABOX MPOO Oulblle JOMYCTHMOIO, TO BiIOHPaIOTh
TpeTio mpoOy. Pe3ynapTatu 3BakyBaHHsS TpPeThOi NPOOHM TMOPIBHIOIOTH 3 JBOMAa MOMEPEAHIMHU 1 POOIATH
po3paxyHku macu 1000 HaCiHUH 3a TUMH [TOKa3HUKAMH, K1 MalOTh HAWMEHIIIE PO3XOIKEHHS.

Ha macy nacinsst 3Ha4HO BIUIMBa€ Bosoricts. Macy 1000 HaciHMH IpH KOHAWIIHHIA BOJIOTOCTI
BH3HAYAIOTh 33 (DOPMYIIOIO:
_ (100-6)M
) 100-B

Mk — maca 1000 HaciHUH (T') IPU KOHUIIHHINA BOJIOTOCTI;

M — maca 1000 HaciauH (T) npu pakTHUHINA BOJIOTOCTI;
B — (haKTHU4HA BOJIOTICTh, %0;
B — xonaumiiina Bonoricts, %.

TEMA 12
BU3HAYEHHSA 3APA’KEHHOCTI HACIHHA XBOPOBAMM
(PITOITATOJIOI'TYHA EKCIIEPTH3A)

3a60annsa:
1. Omnucatu METOAMKY BU3HAUEHHS 3apaXK€HOCT1 HACIHHS XBOPOOAMHU.
2. BusHauWTH 3apa)KeHICTh HACIHHS XBOPOOaMHU.

O 67naomnamnna: Tepmoctar, nenrpudyra LIBP — 1, mynu 3epHOBI, IpoOipKH, CTaKaHUYUKH, YAIIKH
[Tetpi, kamepa ["opsieBa, MHIETH, MIKPOCKOII, CKETBIIS IPEIMETHI 1 MOKPUBHI, OCBiTIIOBaY Y D, marmip
GiTbTpYyBaNBHUH.

MNOSACHEHHS 10 3ABJAHHSA
3HauHUi 30UTOK CIIBCHKOMY TOCIIOAAPCTBY CHPUUYUHSIOTH XBOPOOHU POCIIHH, K1 3HWXKYIOTh ypoKai 1
Horo sKkicTh. bimbmiicte XBopoO (cakka, ackoxitos, ¢y3apio3, reJbMIHTOCIIOPiO3) PO3MOBCIOKYIOTHCS Yepes3
HACiHHA 1 TPYHT.
Haii0inb11 po3rmoBCIOJKEHUMH € Taki Jkeperna iHpeKIii HaciHHS:
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1. nmoMilmku B HACiHHI,

2. cnopu 1 6akTepii Ha MOBEPXHI HACIHHS;
3. TpubHUIA a00 OakTepii B cepenHi TKAaHUH HACIHHSI.
Jowmimku B HaciHHi. Jlo 1poro Tumy iHQEKIii BiTHOCATHCS T'OJOBHEBI 3epHa (MIIICYKH), TPYIOUYKU

roJioBHI 1 ckjepouii pi3Hux rpu6iB. Ilpu pyiiHyBaHHI OOOJOHOK TOJIOBHEBHUX 3€pEH, TPYAOYOK, CHOPH
3a0pyIHIOIOTh TIOBEPXHIO HAciHHA. HaciHHS mimeHuIll, uTa, sYMEeHI0 OyBalOTh 3aCMiueH1 piKKaMHM, CIIOpaMH,
COHSIIHUK — CKJIepOUisMU TpuOiB, sIKi BHKJIMKAIOTH OUTy Ta cipy rHII pociuH. IloTparuisiioun 3 HaCiHHUM
MarepiajoM B IPYHT, CKJIEPOIIii TPOPOCTAIOTh 1 ypaxyroTh pociaunu. i momimkwu, 3rigno 3 JJCTY4138-2002,
BpPaxoOBYIOTh IPH BU3HAYEHHI YMCTOTH HACIHHS. Biag HUX 3 ycmixoMm MOXKHA MO30aBUTHCS ILISXOM OYHUCTKH 1
COPTYBaHHsI HACIHHEBOTO MaTepiaiy.

Cropu i 6akTtepii Ha moBepxHi HaciHHA. [le# Tum iHd ek HaibLIbI po3noBcrokeHni. Criopu 6araThox

rpubiB (TBepAa Cakka SUMEHIO, 30HA CaKKa MIICHUI 1 J)KUTa 1 T.i.) MOMAJa0Th HA MOBEPXHIO HACIHHS TPH
30upaHHi Bpoxaro i 30epiratorscs 10 ciBOu. [loTpamnsioun B rpyHT pa3oM 3 HACIHHSM, CIIOPH MPOPOCTAIOTH i,
MPUHUKAIOYH B MOJIOJI MPOPOCTKH, YPAKYIOTh POCIHHH. PO3BUBAIOYMCH OJHOYACHO 3 POCIHHOIO, TPHOHUIA
MIIIETIH JTocsirae KoJjioca, A€ PO3MAaNacThCs HA OKPEeMi KIIITHHU, BKPHUTI IMOTOBIIEHOK OOOJOHKOMO. YpakeHe
HacCiHH 3aMoBHEHEe Macoro crop (puc.17,18,19).

'puOHuii abo Oakrtepii B cepenuHi TKaHWHU HaciHHA. Lledi Tun iHQeKmil XapakTepHUH I CaXKKH

MIICHMIIl, SYMEHIO, Uid (py3apio3y 1 relbMHHTOCHOPIO3y 3€PHOBUX, AHTPAKHO3Y, aCKOXiTo3y 1 (y3apio3y
0000BuX pociuH Ta iHmmx (puc.17-19).

Hanpuknan, nmeHuns ypaxyeTbes JIETIOUO0 Caxkor B (asi nBiTiHHA. CriopH, sKi pO3MUITIOIOTHCS 3
XBOPHX POCIHUH, TOMAJa0Th HAa MPUHUMOYKY 370pOBOI KBITKH, 1€ MPOPOCTAIOTh, ypPaKalO4YW 3aB’s3b. Y
MOIAJIBIIIOMY 3aB’SI3b PO3BUBAETHCS HOPMAJIBHO 1 Ja€ 3epHO, SKE 3a 30BHIIIHIMHA 03HAKAMU HE BIAPI3HIETHCS BiJl
3mopoBoro. ['pub 3umye B HaciHHI y BUIIIsLAL Minenito. [Ipu npopocTanHi ypakeHOro HaCiHHS Milleliil ToYnHae
pPOCTH 1 JlocsSiTae KOJoca, /1€ pO3MaJaeThCs Ha OKpeMI KIITHHU (CIIOpH), IEPETBOPIOIOYM BCl YAaCTKHM KoJioca B
MUIOBUHY Macy.

Puc 17. Caxka 31akoBux

1.310pOBe HACIHHS MIIIEHUITI; 2.CaKKOBUH MillIe4OK(HACIHHS TIIICHHMIII, YpaKeHE TBEPAOIO CAXKOFO MIIEHUIT); 3.3I0pOBE HACIHHSA KUTA,
4.Ca)KKOBUH MIIEUOK (HACIHHSA XKHUTA, YpaKEHE TBEPAOIO CAXKKOIO JKUTA); 5.3I0POBE HACIHHA TIMEHIO; 6,7,8.CaKKOBI TPYIOYKH
(xoTOCKH 1 3epHiBKa SUMEHIO, YpaKeHE TBEPAOI0 CAXKKOI0 TIMEHI0); 9.310poBe HaciHHA BiBca; 10.HaCiHHS BiBCa YIIKOKEHE TBEPAOIO
caxkkoro; 11.310poBe HACiHHA copro; 12.HaciHHS COPro ypakeHe TBEPIIOK CAXKKOIO.
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Puc.18 XBopobu Kykypya3u

®dy3apios: 1) yacTuHa IPUOHUII 31 CTAIOHAME; 2 )CIIOPH 3)ypaKCHUH KayaH.
Jurionios: 4)xBopuii kadaH; S)cropu; 6)3epHiBKa 3 MiKHiAaMu rpuba; 7)po3pi3 XBOPOro KayaHa.
Hirpocniopo3: 8)rpubHui i ciopy; 9)ypakeHunii kayaH.

[HOA1 1H(DEKIIITHI elleMEeHTH 3HAaXOJAThCS Y MOBEPXHEBUX IlIapax OOOJOHKM HAaciHHS (Ca)kka BiBca) abo
MIPOHUKAIOTh TJIMOOKO B TKAHMHU HaciHHA ((y3apio3 mieHuni). Tomy XBope HaClHHS 4acTO HE MPOPOCTAE, a
SKIIO ¥ MPOpOCTae, TO TMHE B (pa3i MPOopoCTKiB abo cxoAiB. PITONATONIOTIYHA €KCIIePTH3a JOTIOMAara€e BUSIBUTH
MPUYHMHM, SKi BILTUBAIOTh HA YTBOPEHHS HEHOPMAJIBHHUX MPOPOCTKIB 1 MOXKE YTOUYHHTH PE3yIbTaTH BU3HAUCHHS
CX0’K0CTi HaciHHA. HasgBHICTh TpHOHUX 1 OaKkTepiadbHUX XBOPOO BU3HAYAIOTH PI3HUMHU METOJIAMH.

JACTY 4138-2002 nepenbavae HACTYNHI METOJIM BHU3HAYEHHS YPA)KEHOCTI HACIHHS: MIKPOCKONIYHUM;
OoOMHMBaHHA HAciHHA 1 LEHTpU]YryBaHHA cycneHsii crop; OiojoriuHuil (MpOpoOIIyBaHHS HACIHHS) 1
JFOMiHECLIEHTHUH.

Bu3HaueHHsS ypakeHOCTI 3€pHOBUX KYJIBTYP MIKPOCKOMYHHM METOJOM MPOBOJHUTHCS OJHOYACHO 3

aHaJII30M HACIHHA Ha 4yHUCTOTY. [IpM 1IbOMy BCTaHOBIIIOIOTH B HAaCIHHEBOMY MaTtepiajli HAasBHICTb Ca’KKOBHMX
MIIIEYKIB, TPYJ0UYOK, CKJIEPOILIH p1xkKKiB, 615101 1 CipOi THUIIL, @ TAKOK TaJliB MIIEHUYHOT HEMaTO/IH.
JIOMiHECIIEHTHUN METOJ1 3aCTOCOBYETHCS JIJIsl TIOTIEPETHBOTO aHATI3Yy YPaKeHOCTI HACIHHS XBOPOOaMHU.

JlocnipkyBaHe HAcCiHHS OCHOBHOI KyJbTYpH pO3MIIIYIOTh Ha YOPHOMY IMamepi 1 MNeperssiialoTh i
yAbTpadioseTOBUM BHUIIPOMIHIOBAaHHSAM. 3J0pOBE HACIHHS MIIEHUII CBITUTHCS CHHBO-TONYOMM CBITIIOM, a
HACiHHS, ypa)keHe B 3HaYHIM Mipi Ca)KKOI0, 30CTAETbCS TEMHUM, ThbM STHUM.
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Puc.19 XBopobu kykypyn3u

1.Bakrepios; 2.ITyxupuacta caxka; 3.Cipa rHWIb,
4.CToNOHH, pU301IH, CIIOPAHTIEHOCII Tprba, SKi BUKIMKAIOTH Cipy THIUB. 5.binmnHa

Metoaom nieHTpuyryBaHHs BU3HAYAIOTh HAABHICTh CIIOP CAXKKHM HA HACIHHI 3JJaKOBUX KYJBTYP.

I3 cepennboro 3paska BinOuparoTh ABI npodu no 100 HaciHuH KoxkHa. KoxkHy mpoOy momimaroTs y
npoOipKy, 3anuBaroTh 10 Ma Boau 1 300BTYIOTh 5 XBWIMH. [IpoMHBHY BOJy 13 KOXHOI MpOOIpKU 37IMBAIOTh B
HEHTPU(YKHI MPOOIPKHU 1 HEHTPUPYTYIOTh Ha IPOTA31 3 XBUWIMH (KUIBKICTh 00€pTiB LieHTpu¢yru He MeHu 150).
[Ticns 3akiHUeHHs HEHTpU(YTryBaHHS BOAY 13 MPOOIPOK 3IMBAIOTh, & 3AJIMIIOK KAJIAMYTATh MINETKOIO 1 13 HHOTO
TOTYIOTh 5 IpenapartiB JUIst Heperssiy iX mij MiKpOCKOIIOM MO BCi# MJIomIi MOKpuBHOTO ckia. [Ipu BusBiIEeH1 criop
BH3HAYAIOTh BUJ Tpr0a, 70 sIKOT0 BOHM BiTHOCATHCS. [lipaxyHOK criop B CycrieH31i mpoBOIAThH B kKamepi [ opsieBa.

bioJ0OriYHUM METOJIOM KOPHUCTYIOTHCS JUIsl BUSIBJICHHSI MPUXOBAHOI 1H(EKIIi NUIIXOM CTUMYJIIOBAHHS
POCTY 1 PO3BUTKY IMaTOT€HA MIPU MPOPOIITYBaHHI HACIHHS.
Texnika anamizy. HaiiOinpln HOCTYDHUM 1 JOCTaTHRO TOYHHM € METOJl MPOPOIIYyBaHHS HAaciHHS B

atMocdepl, HaCHYCHIM BOASHUMH TapaMHu. [3 3pa3ka HaCiHHS BUIUISIOTH /1Bl HABAKKW TaKOi K Baru, K 1 JJIs
BU3HA4YEeHHS YMCTOTHU. BujineHe i3 HaBa)KOK HACiHHS OCHOBHOI KyJIBTYpH (OKpeMO MO KOXHiM 3 HaBaKOK)
PO3CHIIAIOTh HA CKIJIi, MEPEMILIYIOTh 1 JUIATH Ha YOTHPH TPUKYTHHKA. [IoBTOpPIOIOTH IT10 omeparito aBivi. I3
KO>KHOTO TPUKYTHHKA BiIPaxOBYIOTh 1O 25 HaciHUH. [1J1s1 aHami3y 13 KOXKHOT HaBa)KKU O€pyTh YOTHPH MPOOH 110
50 HaciHUH.

J171s1 CTBOPEHHS BOJIOTO1 KAMEPH BUKOPHCTOBYIOTH CTEpHITbHI Yamku [1eTpi, Ha JHO SIKUX KIIaayTh KPYKKH
13 pUTBTPYBATBLHOTO TATIEPY, MOKJIAICHOTO HA TIrPOCKOMIYHY BaTy 3aBTOBIIKH 0,25 cM. [l cTeprmizalii yamku
3aKpHMBAIOTH KPUIIKAMH, OOTOPTAIOTH TIAMIEPOM i BUTPUMYIOTh B CYNINIbHIN madi mpu Temmeparypi 130°C ma
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npoTsi3i roauHu. JIoxke mepes ciBO0K0 3MOUYYIOTh CBIXKO MPOKHIT SIMEHOI0 BOIOIO 13 CTEPMIIHHOT TITIETKH 0 TIOBHOT

BoJjiorocTi. HaciHHs po3kiagaroTh Ha BijacTaHi 1,5-2 ¢cM oJlHE Big OAHOTO.

[TpopornyroTh HaCIHHS 32 TUX CAMUX YMOB, sIK1 HEOOX1TH1 JIsl BA3HAYEHHS CX0KOCTI HACIHHS.

Hacinng Ha 3apakeHICTh aHANI3YIOTh IiJl YaCc BCTAHOBJICHHS KiHIIEBOI CXOXKOCTI X a0 Aenio mi3HiIe.
[TpoauBASIOTECS 1 BU3HAYAIOTh HACIHHA, YPaXXCHE OKPEMHMH BHIaMH XBOPOO, 1 BCTAHOBIIOIOTH 3arajbHY
KUIBKICTh XBOPOT'O HACiHHS MO KOXHIiM mpoOi. CepemHiil MPOIEHT MiIPaxOBYIOTh 13 PE3yNbTaTiB aHAJI3y
YOTHPHOX MPOO.

[Tix yac aHami3y NPOAMBIISIOTHCS BCl XBOP1 HACIHMHM 1 TPOPOCTKH, 1 B pa3i HEOOX1AHOCTI, TOCIIIKYIOTh
ix mig Mikpockoriom (tabi. 24).

Tabnuys 24.
O3naxu npos8y xe0poo
[TapasuTHi rpudu 3abapBneHHs rpuOHuULI a00 KynbTypu, HaciHHAM SIKUX
KOHIi# rpuba nepeaaeThesi XBopooda
Ddy3apios Hamir Ginoro, poxeBoro, [Tirenwuiy, oBec, SUMiHb,
KOBTOT'O KOJIbOPY ropox Ta iH.
I'enbmiHTOCTIOP103 Hamnit rycruii, TemHo- [Timenuis, oBec, SUMIiHb
OJIMBKOBOTI'0, Maii’ke YOPHOTO
KOJIbOPY
AHTpaKHO3 PosxeBo-opanxesi abo OimyBati | KBaco:s, 160H, cost, 6ax4oBi
JParJUCTi MOTyIISUKA
ACKOXiTO3 Hamnit Ginoro konbopy I'opox, HyT, coueBuUILIA Ta iH.
Myxkop Hauit naByTMHHUH, Ha IKOMY VYci KynbTypu
BUJTHO TOJIOBKM CHIOpaHTii rpuda

['pubH1 xBOpoOU BU3HAYAIOTH 32 IUIIMAaMU Ha HACIHHI i TPOPOCTKAX, CIOTBOPEHICTIO 1 BIAMEPIICTIO IXHIX
YacTHH; OaKTepiajibHI — 3a IOM’ IKIIEHHSIM Ta OCJIM3HEHHSM TKaHUH.

Pe3ynbratu GiTONOTONOTIYHUX JOCHIKEHb 3alIUCYIOTh B poOOUOMYy OJaHKY, @ y BUJAHUX JOKYMEHTax
(B po3aini “3apakeHiCTh XBOpoOaMu’’) BKa3ylOTh 3apake€HICTh HACIHHA (Y B1ICOTKAaX ) OKPEMHMHU BHJIaMH XBOPOO.

Ha ocHOBI pe3ynbTaTiB €KCIepTHU3M TOCIOAAPCTBY AAI0Th PEKOMEHJalii MO MOKPALICHHIO MOCIBHUX
SKOCTEH 1[bOT0 HACIHHS.

TEMA 13
BU3HAYEHHA 3ACEJIEHOCTI HACIHHA IKITHUKAMUA
(EHTOMOJIOT TYHUM AHAJII3)

3aeédanmnsa:
1. OmucaTy METOAMKY BU3HAUEHHS 3aCEICHOCTI HACIHHSI IITKITHUKAMHU.
2. Buxkonartu a”aiis.

Oo6naoHnamnmna: nomku po30ipHi, pemieTra 3 oTBOpaMu AiamerpoM 1; 1,5; 2,5 MM; mimateni, CKalbIens,
rojiKka npernapyBajibHa, CKIIO, Marip YOPHUMA, Kajiil MapraHieBOKUCIui, puUIbTpyBaIbHUI Marip.
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IHHOACHEHHA 10 3ABJAHHSA

KomipHi mikigauKs (My9dHHHR KT, KOMIPHAN TOBTOHOCHK, TOPOXOBA 3€PHIBKA Ta iHIII) HAHOCATH BETHKY
IIKO/y HACIHHIO, 3HIKYIOUH HOr0 HACIHHEBI, TOBApPHI 1 Xap4oBi SIKOCTI.

Jns ycnimuoi opranizanii 3axofiB 00poTOM 3 IIKIIHUKAaMU HACiHHS HEOOXiTHO 3HATH iX Oiojoriio,
BOJIOJIITH METOJIaMH BHUSBJICHHA iX IPHU HAaCIHHEBOMY aHaii3i. Bu3zHauaioTh ix 3a MopdosoriyHuMu O3HaKaMH,
XapaKTepOM IOIIKOKEHb 1 eKCKPEMEHTIB, siki BoHu BUAUAOTE. JJCTY 4138 — 2002 nepenbauae 000B’A3KOBY
MepeBipKy HACIHHEBOTO MaTepialy Ha 3apakKeHICTh HOTro IIKiIHUKAMH. 3aCEICHUM IIKIHUKAMH BBAXKAIOTh
HAaCIHHSI, B SIKOMY BUSIBJICHI KUBI K1 THUKH, AT, THIUHKH, JISTICYKH, T0POCii popMu B sIBHIH 1 cXOBaHii (hopmi.

AHaJi3yBaHHS 3aCEJICHOCTI HACIHHSA IIKITHUKaMH Tpeba MPOBOIUTH HE Ti3HimIe 2 Ai0 Mmicias oTpruMaHHS
nmpobu. Y XOJOAHHWH Tepioa poKy HpoOy mepea aHaldi3yBaHHSIM BHTPUMYIOTh NMPHU KIMHATHIH TeMIieparypi
npotsiroM 1,5-2 rox. I{o6 mpuBecTH KB y PYXOMHM cTaH, nmpoOy migirpiBatoTe npotsrom 20-30 xB npu
temneparypi 25-28°C.

3aceneHicTh MOCIBHOTO MaTepiany OyBae siBHA — y MDKHACIHHEBOMY IIPOCTOPI; MPUXOBaHA — y CepelnHi
HACIHHSL.

Ko BUSBISIOTH NIEPIIOTO )KUBOTO MIKITHUKA, TO aHATI3YBaHHS MPUMTUHSIOTh.

Sxmio y mpoOi HaciHHS JKMBHX IIKIJIHUKIB B SIBHIA ()OpMi HE BUSBICHO, alle € MEPTBI 0COOMHH abo
MOIIKO/KeH1 HUMHU HAaCIHUHH, TO BU3HAYAIOTh MIPUXOBaHY (hOpMY 3aCEIEHOCTI HACIHHSL.

[IpuxoBaHy 3aceneHICTh JOBIOHOCHKOM BH3HAYalOTh B aHATI31 HA YUCTOTY.

3BaxyroTh 200 HACIHUH OCHOBHOI KYJIbTYPH, PO3pPi3at0Th a00 MOMNEpPEeIHbO BUTPUMYIOTh 110 1 XB y TemIii
(35°C) Bomi ta 1%-My mepMaHraHary Kallito, TPOMHBAIOTH 1 PO3pi3al0Th JIMIIEC TOMIKOKEHI, 3 OIYKIUMH
TEMHHMH TUISIMaMU — TIpoOkamu giamerpom Oim3bpko 0,5 mm. [1om0BHHKM HACiHHS OTJISIIAIOTH 32 JIOTIOMOTOIO
TyTIH.

3epHOiNiB y MOCIBHOMY Matepiani 0000BUX KyJIbTYp BH3HAYalOTh OrisaoM 3BaxeHux 500 macinuH. Ti,
[0 MaOTh OTBOPHU, MPOKOJIM, OlTyBaTi IUISIMH, PO3pI3al0Th, a PEIITy O00poOstoTh 1%-M po3unHOM HOAy Y
Honucromy kamii (1-1,5xB), 0,5%-m pozunnom syry (30°C) 1 IpoMHBaIOTh HACIHUHM 3 OKPYIJIMMU TEMHHMHU
IUISIMaMU JliaMeTpoM 1-2MM HIBHJIKO PO3KPHUBAIOTh.

3aceNeHiCTh HACiHHS TOpOXY TOPOXOBHM 3€PHOIZOM y NpUXOBaHill (opMi MOXKHA BHU3HAYMTU TAKOX
METOZ0M HaMo4yBaHHs Mpoou HaciHHA (500 mT) y BoAl KIMHATHOI TeMrepaTypu npotsarom 6-14 rox. 3 npodu
BUJUISAIOTh HACIHHS, HA SKOMY YiTKO TPOSIBHINCH ~BIKOHI miameTpoM 10 2-3 MM. KoxHy Taky HaciHUHY
PO3THHAIOTH 1 BUSBJISIOTH JKUBOTO IIKIJHUKA (JIMUMHKY, JISJIEUKY, KyKa). MeToJl nmpuiaaTHUN SIK 3pas3y Hicid
30MpaHHs BpOXKato, TaK 1 B epioj] 30epiraHHsl.

Puc 20. I'opoxoBuii 3epHoin;

1.2Kyx; 2.1uauHKa iepuioro Biky; 3.JIndauHKa micist mepiioro TUHIHHS; 4.J1s1e9Ka; S.JJMYUHKA B CEPeNlnHi 3epHa; 6.3epHO TOPOXY 10
BUXOJY JKyKa; 7.36pHO TOPOXY IiCJISI BUXOY JKyKa.
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KBacoaeswnii 3epHoin: 8.kxyk; 9.mmunnka; 10.7501e4ka; 11.310poBi () 1 HE MOMIKOHKEHHI 3epHa KBacouti A0 (0) 1 micis (B) BUXOILY
KYKIB.

Puc 21. BopomHsiHuii KJinn:
1.camerip; 2.camuris; 3.siie; 4.1uunHKa; 5.HiMdal; 6.Himpa2; 7.rimomyc.
IMonos:kenuii: 9.camuny; 10.TUInHKA.

Bonocsnmii kiim: 11.camunst; 12.camens; 13.rinonyc (Bun 3HK3Y); 14.3epHO NIIEHUIT MOUIKOIKEHE KITIIIAMH.

Puc. 22. Xni0Hu# TOYMIbHHK:
1.kyK; 2.1M4KHKa; 3.J1s51e4Ka; 4. MOMKOIKEHE 3ePHO.

3epHOBHIl TOUMJIBHUK: 5.KYK; 6.TMUMHKA; 7.J1sJIeUKa; 8.MOIIKOHKEHE 3EPHO.
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Puc 23. KomipHuii 10BroHOCHK:
1.xyK; 2.4ii1ie, Bi[UIO)KEHEe BCepeInHi 3epHa; 3.IMUNHKA; 4. IMYUHKA B 3€pHI; 5.1sJ1euKa; 6. [MOMIKOHKEH] 3epHa TIICHHULI.
PucoBuii noBronocux: 1.kyk; 2.1M4nHKa; 3.J7501€UKa B 3€pHI; 4.36pHO MOIIKOKEHE KyKaMH.

Puc. 24
Komipna mine: 1.mMerenuk; 2.ryceHuns; 3.ysuiedka; 4.3epHO MOLIKO/PKEHE 1 OIyTaHe NaBYTHHHSIM.
3epHoBa Minb: 5.MeTenuK; 6.ryceHulls; 7.Jisuieuka; 8.3epHo HieHui Ao (a) i micis (0) BUILOTY MOJi
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Minb — y HaciHHI KYKYpY/13H, IPOCSHUM KOMApHK — y MPOCI, JINCTOKPYTKY — B KOHOIUISX, HACIHHEIAIB — y

TpaBi BUSBIISIIOTH Bi3yaldbHUM OTJIs0M (500 myist sKUTHSKY 1 cTokosocy — 200) 3BakeHUX HACIHWH. BUIIIAIOTH
MOIIKO/DKEHI: Y KYKYPYJ3H — 3 TEMHHMH Kpamkamu IMOOJM3y 3apojika; y mpoca — JOBracTi, OUIBII IUIOCKI
MOPIBHSHO 3 HEMOIIKO/KEHUMH, 3 CIpyBaTO-MaTOBUMH KBITKOBUMH JTyCKaMH; Y KOHOIIEIb — i3 MPOTPU3EHUMHU
OTBOpaMH, OOTUIETEHUMH NTaBYTHHOIO; Y 0000BUX TpaB OTBOpPaMH, OOIJIETEHUMH TaBYTHHOIO; Y 6000BUX TpaB —
13 piIMHOIO, SIKa BUIUIAETHCS NPH HATUCKYBAaHH]1 HA HACIHUHM IIIATENIEM; Y KUTHAKY — 3 TMUYUHKAMH JTUMOHHO-
’KOBTOTO KOJBOPY, Y CTOKOJIOCY — 3 JISUIEYKAaMH B KOKOHAX. AHalli3 MPHUIUHAIOTH y pa3l BUSABJIECHHS MEPIIOTO

KMBOTO IIKiJIHWKA, a00 HOro MpPOJOBXKYIOTh JIO BHUSBICHHS KUIBKOCTI, SIKa JOCSTIA PEriaMeHTOBAHOTO
HopmaruBy JICTVY 4138-2002.

TEMA 14
BU3HAYEHHSA KOHIALIMHOCTI HACIHHS 3A
JTEPYKABHUM CTAHJIAPTOM YKPATHH (ICTY 2240-93).
JOKYMEHTU HA IIOCIBHI AKOCTI HACIHHA

3ae60aHnHHuA:
1. BusHauuTH KOHIUILIHHICTH TAPTii HACIHHS.
2. OdopmuTH TOKYMEHTH Ha MOCIBHI KOCTI HACIHHSL.

O 6.1a0HaH Ha: ONaHKY JOKYMEHTIB Ha ITOCIBHI SIKOCTI HaciHHS: “TloCBiMYeHHS IPO KOHIUIIHHICTD
HaciHag, “Pe3ynbraTi anamizy”.

MNOACHEHHS 10 3ABJJAHHSA

KoHuIiiHICTIO Ha3UBaIOTh BIJMOBIIHICTD SIKOCTI HACIHHS yCIM BUMOTaM JE€P:KaBHOTO CTaHIapTy abo
HIIIOr0O HOPMATHUBHOTrO JOKyMeHTy. CiBOy Ta peasli3aliito HEKOHUIIHHOTO HaCiHHS 3200 POHSIOTh.

SIKiCTh HACiHHA MepeBa)kKHOi OUIBIIOCTI CUIBCHKOTOCIONAPCHKUX KYJIBTYp HOPMOBAHO 3a KaTeropisiMu
BIJIMOBIAHO JI0 €TaIiB HACIHHUITBA. € Taki KaTreropii HaciHHs copTiB: opuriHaabHe (OH) — BiJ MepBUHHUX JIAHOK
HaciHHMUTBA, eniTHe (EH)- Bin po3MHOXeHHs opuriHaibHOro, penponykuiiiHe (PHi-3-mepmoi— TpeThoi Ta
PHy — HacTymHUX penpoyKIliif) — BijJ MOCTIJOBHOIO PO3MHOXEHHs enitHoro. Hacinus riopumais: nepiue (F1)
ta npyre (F2) mokominHs. HopMH OCHOBHMX NMOKa3HUKIB IOCIBHUX SIKOCTEH HACiHHS OKpEMHUX KYJIbTYp 3a
KaTeropisiMu HaBesleHO y Tabnuii 25.

JIoKyMeHTH Tpo SIKICTh HACIHHS BUJIA€ JIepKaBHA HACIHHEBA 1HCIIEKIIIS.

“ITocBimueHHs PO KOHIUIIHE HACIHHS BHUJAIOTh HAa KOHJUIIHE HACIHHS, a TAaKOX (3 TOMITKOIO “0e3
npaBa peasizailii’) Ha 03UMi 3epHOBI KYJIbTYPH B piK 1X 30MpaHHs — 32 KUTTE3ATHICTIO 3aMiCTh CXOXOCTi, Ha
HacigHs 3a 10-15 quiB o c1BOM — 0€3 BU3HAYEHHS BOJIOTOCTI M 3aCEJIEHOCT] K1 JHUKAMU.

“Pe3ynbpTaT aHajiily HAciHHSA~ BHJAIOTh Ha HEKOHJMIIMHE HACiHHS Ta Ha NEpeBIpeHE 3a OKPEMHUMH
MOKa3HUKaMH. Y BUCHOBKY 3a3Ha4alOTh HOPMAaTHBHI 1 ()aKTHYHI MOKa3HUKHU SKOCTI Ta PEKOMEHJALII0 1010 1T
i ABUILEHHS — OYHAIICHHSM, CYIIiHHSIM, BUITYYSHHSIM OKPEMHUX KOHTPOJIBHUX OJWHUII TOIIO.

SkicTh BEMKOI MapTii pernpoyKIiiiHOTr0 HACIHHS, TIJIEHOT'0 Ha KOHTPOJIbHI OJIMHUIIL, 3aCB1TUYIOTh OJTHUM
JOKYMEHTOM 3a CepeIHhOAPH(PMETHUYHUMH TIOKa3HUKaMH OKpeMHX Tpo0 i3 BpaxyBaHHSM JOMYCTHMHX
BimxuieHb. @opma, mpaBuiia BUJAHHS Ta TEPMiH Aii TokymeHTiB 3rigHo 3 JICTY 2240-93.

Tepmin aii “ITocBigueHHs” 3a TEPMIHOM BHU3HAUEHHS CXOXOCTI CTAHOBHTH: 4 MIcCAl — A OUIBIIOCTI
KyJIbTyp: 8 — JUIsl OBOYEBMX, OAIITaHHUX 1 KOPMOBHX; 6- JUIsl TPEThOi 1 HACTYNHUX PENpoayKuiil; 12 — s
NPOTPY€EHOT i 3aTapoBaHOT KYKYpY/I31; 2- IPU BUSIBJICHHI 3aCEIEHOCTI KIIiIIeM; 4 MicCsIIi — A7 IyKPOBHX OYpsIKiB
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3 BoJtoricTio 10 14,5% (2- monan 14,5%). JIo 3akiHYCHHS 3a3HAYEHHX TCPMiHIB HACIHHS MiJISTAE TIOBTOPHOMY

aHamizy.
Tabnuys 25.
Hopmu vucmomu i cxoorcocmi nacinus okpemux Kyiomyp (3a oepoicasnum cmanoapmom 2240-93)

Bwmicr HaciHHS
[HImIMX BUAIB, IIT./KT, < °
°\°: MaKCHMyM %‘ g
= . S S
Kymrypa e | ZE| B e |88l 5%
=B s | E| 53L& & 5
e = 3 2 | 283 % 5
: S| & ZE% & | 3
5 = > M ©) aa)
S)
OH 99,0 2 0 92 14,0
MTmerus vk EH 99,0 5 5 0 92 15,0
PH-1-3 98,0 20 20 5 92 155
PH-u 97,0 130 70 5 87 -
OH 99,0 2 2 0 92 14,0
Kitto EH 99,0 5 5 0 92 15,0
PH-1-3 98,0 60 20 5 92 155
PH-u 97,0 230 70 5 87 -
OH 99,0 2 2 0 92 14,0
i, oBec EH 99,0 5 0 92 15,0
’ PH-1-3 98,0 60 20 5 92 15,5
PH-u 97,0 230 70 5 87 -
Kykypyn3a - riopunu ) 98,0 5 0 - 92 14,0
OH 99,0 0 0 - 92 14,0
Copt EH 98,0 0 0 - 92 14,0
PH-1-3 98,0 5 0 - 87 -
OH 99,0 2 4 - 92 14,0
Ipesa EH 99,0 10 10 - 92 15,0
PH-1-3 99,0 20 130 - 92 15,5
PH-u 98,0 40 80 - 87 -
OH 99,0 3 0 - 92 14,0
T'opox EH 99,0 0 - 92 15,0
PH-1-3 98,0 15 3 - 92 15,5
PH-u 97,0 25 5 - 87 -
OH 98,0 0 3 - 90 14,0
Cos EH 98,0 5 5 - 85 14,0
PH-1-3 95,0 8 10 - 80 14,0
PH-u 95,0 10 15 - 75 -
COHSIIHYK - TIOpUan F; 98,0 10 5 - 85 10,0
OH 100,0 0 - 92 10,0
Copti EH 99,0 3 2 - 92 10,0
PH-1-3 98,0 10 5 - 87 -

TexHika npoBeieHHs: po6oTH. [Ticns 3akiHYeHHS aHai31B HAa YUCTOTY, CXOXKICTh, BOJIOTICTh, 3apaKeHICTh

MIKIJHAKAMH BCTAHOBIIIOIOTh KOHIMIIIMHICTL HACIHHA.
3aroBHIOIOTh HACIHHEB] JOKYMEHTH.
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TEMAI15

BU3HAYEHHS MOCIBHOI MPUJATHOCTI TA HOPMU
BUCIBY HACIHHA

3aedanna:

1. Bu3HauMTH MOCIBHY NPUAATHICTH HACIHHS OCIIIKYBAHOTO 3pa3Ka.

2. IlpoBecTu po3paxyHOK HOPMHU BHCIBY HACIHHS ISl PSAKOBOTO Ta IIMPOKOPSTHOTO CHOCOOIB CiBOU
MOJILOBHUX KYJIBTYD.

3. ITlpoBecTn po3paxyHOK KUIBKOCTI HAaciHHS (CXOJiB) B ITyKax Ha | MOTrOHHOMY MeTpi psaka s
3aJJaHUX HOPM BHUCIBY.

4. Omnucatv METOAMKY YCTAHOBKH CIBAJIKH Ha PO3PaXxyHKOBY HOPMY BHCIBY.

MOSICHEHHS 10 3ABJIAHHSI.
[Tix nocisnoro npudammuicmio poO3yMiFOTh BMICT YUCTOTO 1 CXOXKOTO HACIHHS y JOCTIPKYBAaHOMY 3pa3Ky i
y BiIMOBiIHIN oMy mapTii.
[TociBua npunatHicts — 111 — Bu3HauaeThes 3a popmysoro:
CeY

1= % ne

C — cxoxicTh HaciHHg, %; Y — uyncrora HaciHHs, Y.

B mociBHHX JOKyMEHTax MOCIBHY HOpUIATHICTh BU3Ha4yarOTh UM uuciaoM: 0,5% Tta Oinmpiie -
3a0Kpyro0Th A0 1%, a Menme 0,5% - He BpaxoByIOTh. Bu3HaueHHs MOCIBHOI MPUIATHOCTI HEOOXiIHE AJIs
PO3paxyHKY HOPMU BUCIBY.

Jis po3paxyHKy HOpMHU BHUCIBY HeoOximHo 3Hatu Macy 1000 wnacinun (i3 “TlocBimyeHHst mpo
KOHJUIIMHICTh HACIHHS) Ta PEKOMEHJIOBaHYy AJs 30HU IUTYYHY HOPMY BHCIBY B MJIH. YHCTHUX Ta CXOXKHX
HACiHMH, a JUTs IPOCATHUX KYJABTYP — TYCTOTY CTOSIHHSI POCIIMH Ha | rexTapi nepes 30MpaHHsIM ypOXKaro B MITH.
mTyk Ha 1 ra. Bonu 3anexars Big copTy (riOpuay), TUILY IPYHTY, CTPOKY 1 CI1OCO0Y MOCIBY, HOTOJIHUX YMOB TOIIIO
(Tabm. 26).

Taxk, sixmo maca 1000 3epHuH nmenuni 1opiHioe 40 r, a koedilieHT BUCIBY cTaHOBUTH 4,0 MIIH./Ta, TO
HOpPMY BHUCIBY IIIIEHUII] 32 MAaCOIO MOKHA BU3HAYUTH 3 MPOIOPLIIi:

1000 naciaua — 40 T
4000000 HaCiHUH — X T.
Toni nHopma BuciBy (Hg.) Oyze:

40000000e 40
B=——=160kr/ra, ne
100001000
40 : 1000 — maca 1 HaciHUHHU, T;
1000 — myist mepepaxyHKy MacH 3 Ty KT.
[Ticist ckopoueHb
4000000- 40
1000-1000

dopmyna Oyae matu Takuid BUrian: 4 - 40, B JiTepHOMY NTO3HAYEHHI 1€
Hg =K - m, xr/ra.
Ockinbku 100% uuncroro ta 100% cxoxkoro HaciHHS He OyBae, TO B (GoOpMyNy BBOJAATH IOCIBHY
NPUIATHICTh, TOOTO MOMPABKY Ha fAKICTb (paKTHYHOro MOCiBHOro Marepiany. Tomy ocrtarouna ¢opmyna
PO3paxyHKy HOPMH BUCIBY OyJi€ MaTH TaKUi BUTJISL:
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q :K0m0100

B Kr/ra

K — koedimienT BuciBy (4,0; 4,5; 5,0...); m —maca 1000 nacinun, r; I1I1 — mociBHa npuaatHicTh, %.
[puknan: Po3paxyBaru HOpMy BUCiBY neHuIl, skmo K =4,0; maca 1000 nacinus -40 r, ynctoTra
HaciHHA - 98,0, cxoxicTb - 93%.
1. Bu3Hnayaemo MociBHY NPUIATHICTS:

CeYd 9398
100 100
2. Po3paxoByeMO HOPMY BHUCIBY:
_KemelO0 4,004,00100
o 910

Sx 6aunmo, o6 Bucisatu 4,0 miaH. 100% yrcTux Ta CX0XKUX 3epeH, ciif Bucista ve 160, a 175,8 kr/ra.

[I1= =91,04~910%

Hgs =1758

Jlyis mpocanmHuX KyJIBTYp TpeOa 3 TEXHOJOTIYHOI KapTH BU3HAYUTH KUIBKICTB Mepen0adeHux 00pOHyBaHb
Ta MDKpSITHUX 00pOOITKIB 1 3p00MTh HaJ0aBKy Ha KOKEH 00pOOITOK 10 KiHIIEBOT KIIBKOCTI POCIIHH Ha TeKTapi.
Tabnuys 26.
Opienmosna maca 1000 HaciHum i HOpMa 8UCI8Y HACIHHA CYYIILHO20 CNOCODY Ci8OU MA ONMUMATILHA
nepeo3oupanbHa 2ycmoma CMosHHA pOCIUH NPOCANHUX KYIbMYD Y

OnTtumanbHa
nepea3oupan
Kys1ypa Hopwma Bucisy, bHA T'yCTOTa Mac.a 1000
MJIH. IIT./Ta CTOSIHHS HACIHHH, T
POCIIHH, THC.
mT./Ta
O3uma MIeHUIs 35-45
IO YMCT. Tapy 3,5-4
mo 3aifH. mapy 4,5-5
Hemap. Mmorepe]. 5-5,5
O3uMe KUTO 4,0-5,0 30
O3uMuii TYMIHE 3,5-4,5 25-35
TputHkane 4-45 50
[Mirenuns sipa 4-45 40
Samine spuit 4-45 50
Ogec 4,5-5,0 30-40
Topox 1,40-1,6 100-500
I[Tpoco: mmpox. nocis 2-3 3-7
PSIIKOB. TIOCIB 5-6
I'peuka: mmpox. mocis 1,6-1,8 30
PSAKOB. TIOCIB 2,5-3,2
Puc 6-7 30-40
Kykypynza 35-50 100-300
Cos 400-600 40-100
IykpoBi Oypsiku (0HOHACIH.) 100 10-20
Kaproms 45,0 60
CoHsIIIHUK 45-60 50-100

[Tpuknan: Po3paxyBatu HOpMY BHUCIBY KyKypy.I3H, sikmio maca 1000 Hacinun —200 r, 4ucTOTa HACIHHS —
99,0%, a cxoxicTh-92%, no mouarky 30upanus Tpeba matu 50000 pocnuH Ha lra, KokeH 00pobITOK (a iX 5)
3auye 5-10% pociaux.
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3HaxXoAUMO KibKICTh pociiuH 3HUIIeHuX (5x10% 50000) 1 nogaeMo Taky KUIbKICTh HACIiHUH 1O HOPMHU

BuciBy (50000+25000)/
1000 nHacinuH mae macy — 200r

75000 HACIHUH ----------- X ,
X= 75000x200=1
1000x1000
99x92 15x97
3 ypaxyBanusm [T ( 130 =97% ) HopMa BUCIBY Oyze 1)(;0 ~15,5kr

B ocranHi yacu ciBaJKy Ha HOPMY BHCIBY BCTAHOBIIIOIOTH IO KIJTBKOCTI HACIHHH, SIKI BUCIBa€ KOKHHUU
comHUK Ha | M psaka. s 9oro HEoOXiTHO 3HATH: JOBXKHHY ITOCIBHOTO psfka Ha 1 ra ,KiIbKICTh HACIHUH B
pO3paxoBaHiif 32 MacCOI0 HOPMi BUCIBY.

JloBxuHy HociBHOTO psaka (L,M) BU3HAYAIOTH TAK: IUIONLY 1 ra B M2 UIATh HA IIMPUHY MiKPAIb TAKOK
y MeTpax.

JIns KynbTyp, sIKi BHCIBAalOTh 3BUYAHHHUM PSIKOBHM CIIOCOOOM, JIOBXKHMHA IOCIBHOTO PSAJKa JOPIBHIOE
66666 M, a60 ~66700 m: (10000 M? : 0,15 M = 66666 Mm).

JInst KyKypy/A3H, COHSAIIHUKA, SIKi BUCIBaIOTh MyHKTUPHUM CIIocoO0M 3 Mikpsiaasamu 70 cM BoHa CKIIaze ~
14300 m; (10000 M2 : 0,7 m = 14285 = 14300 m).

KinpkicTh 3epeH Tpu pAAKOBOMY TIOCIBi, IO CiIiJ BHCIATH Ha | M psaka Oyae IOpIBHIOBATH:
4292500:66700=66 mT.

OTxe, m06 Buciatu 175,8 xr nmenunni Ha 1 ra, cimiJl BCTAHOBIIIOBATH TaKy HOPMY BHCIBY, OO KOXEH
COIIHMK Ha | M psiJIka BUCIBaB y cepeIHbOMY 66 3epeH.

TEXHIKA BUKOHAHHSA POBOTH
Ha mincraBi mpoBeseHUX paHillle aHali3iB MPOBECTH yCl PO3PaXyHKH AJIS HACIHHSA JIOCIIIKYBaHOTO
3pa3Kka, a TAaKOX JESKHX MOJIbOBUX KYJIbTYp, 3alIPONIOHOBAHUX BHKJIAJaueM.
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CAMOCTIVHA POBOTA CTYJIEHTIB
CawmocriitHa poOOTa CTYACHTIB € OCHOBHUM 3aCO00OM OBOJIO[IHHS HaBYAIHLHUM MaTepiasioM. CTyIeHT Mae
rmamM’sTaTd, 10 HaBYAJIbHA MISUIBHICTH — Tpolec OesmepepBHMiA. BiH He MOXke 3aKiHUyBaTHCS Ha JICKIIi 4u
1ab0paTOpPHOMY 3aHSTTi. 3MICT CAMOCTIHHOI POOOTH Ha/ TUCIHUILTIHOK BU3HAYAETHCS HABYAILHUM TUTAHOM.
CamocrTiiiHa poOoTa CTYACHTIB MOJUISETHCS Ha JBI CKJIAJIOBI — MIATOTOBKA O HABYAIBHHUX 3aHATH 1
BUKOHAHHS 1HAWBITyaIbHUX 3aBJIaHb.
[HauBiAyanbHi 3aBIaHHS IPONIOHYETHCS BUKOHYBATH Y BUIIISLII pedepariB, OMCOBUX 3aB/IaHb.
Ha ocHoBi orpuManoi iHdopmMartii i yac HaBYaIbHUX 3aHTh, KOPUCTYIOUKCH BIIMOBITHUMH JKEpeIaMu
JiTepaTypu, TBOPUYO ONMUCATH CBOE OAYCHHS HACTYITHHUX ITHTAHb:
e OCHOBU HaCIHHE3HABCTBA.
e Buwmoru 10 mociBHOTO Martepiary.
e Meroauka BH3HAUCHHS SIKOCTI MOCIBHOTO Marepiany 3akoH Ykpainu «lIpo HaciHHA Ta caauBHUI
MaTtepiam.
e MixHapoaHi opranizaiii 3 TUTaHb HACIHHUIITBA Ta HACIHHE3HABCTBA.
e [IpaBa BIacHUKIB COPTIB.
e BigHocuHM MiX OpHUTiHATOpaMH, BUPOOHUKAMU 1 CITO’KMBAYaMU HACIHHEBOI MPOAYKIII.
e BigHocuHM MiX OpUTiHATOpAaMH i BUPOOHUKAMHU HACIHHSI.
e ATtecTyBaHHS BUPOOHHKIB HACiHHS.
e Hacinuesi ¢ponan.
e [IOHATTS MPO €KOJIOTIIO 1 €KOJIOTIYHE HACIHHHUIITBO

MeTtoauyHi BKa3iBKH 110/10 NIATOTOBKHU Ta opopMileHHs pedepaTis
Koxxnuit ctyneHt Bukonye pedepar. Mera BuUKoHaHHS pedepary — 3aKpiluTH, HOTJIMOUTH Ta y3araJbHUTH
3HAHHA, OTPUMaHI Ha JIGKIIHHUX 1 TaO0OpaTOPHUX 3aHATTSIX Ta B IPOIEC] CAMOCTIHHOTO OMPAIIOBAHHS MaTepiay.

Pedepar — kopoTkuit BUKIaa 3MICTY OJJHOTO a00 JEKITbKOX JOKYMEHTIB 3 IEBHOT TEMH.

OO6csr pedepary BHU3HAYaeThCs CHENU(IKO TeMH 1 3MICTOM JOKYMEHTIB, KUTBbKICTIO B1JIOMOCTEH,
NPaKTUYHUM 3HaueHHAM. Pedepar penieHsyerbes Ta omiHioeThes. HeoOxiaHO, 1100 CTyeHTH KOPHCTYBAJIUChH
BEJIMKOIO KUIBKICTIO JKepen Jjs HamucaHHS pedepary 3 AaHoro nutaHHs. Lle gae MOXIMBICTH MOBHOIIIHHO
BHUCBITJIIOBATH TE€MY 1 HAaBYMTHCH 3ICTaBJISITU BHUCIOBH, TyMKH, LIM(POBI JaHI PI3HHUX aBTOPIB, PI3HUX POKIB
BUJIAHHS, 110 CIIPHsi€ BUPOOIICHHIO BIACHOI TyMKHU CTY/ICHTA.

SkicTh BUKOHaHHS pedepaTy XapaKTepu3ye BMIHHS CTYyAEHTa KOPUCTYBATHUCA JIITEPATYPOIO, BUKIAAATH
MaTepiaj, 10 CBIIYUTH MPO 3arajibHy epyAulIiI0 CTyAeHTa. ToMy AKICTb 0(OpPMIIEHHS 1 TPAMOTHICTh BUKJIANy
BPaxOBYIOThCS B OIIIHIOBaHHI 3HaHb CTYJICHTA.

JlocniBHe mepenucyBaHHs MaTepiaidy 3 NiAPYYHHKIB, MOCIOHUKIB, JITepaTypHUX JKepes, HOPMaTUBHUX
JOKYMEHTIB, HOpMAaTUBHO-IIPABOBUX AKTiB — HE JlonycKaeThesi. HeoOxiHe TBOpUe OnpalfoBaHHs MaTepiaiy.

OdopmasieTbest pedepar yKpaiHCBKOIO MOBOIO 3 ofnHOro Ooky mamepy A4. Pedepar nmoBuHeH OyTu
BUKOHAHUH OXaitHo, 6e3 ckopoueHb ciiB. O0csr pedepaty 10-15 cTtopinok. Y kiHI pedepaTy MpOoCTaBIIEThCS
MIJIUC CTY/IEHTA 1 1aTy BUKOHAHHS POOOTH.

Pedepar crynent 31ae BuKkIagady i 1oro 3axuIrac y BUTIISIL CITIBOECIIH.
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IMUTAHHS ny1s1 BUKOHAHHS KOHTPOJILHOI po00oTH

CTyJeHTAMM 3204HOI GOPMHU HABYAHHS
[Ilo Take mapTist HACIHHSA?

. Jlnst woro BinOMparOTh TOUKOBI, 00’ €1HaHI, cepeHi Ta podoui mpobdu?

. SIk mpoBOAATH GOPMYBAHHS CEPEIHBOI IPOOU?

. SIk mpoBOAATH pOpMYBaHHS poOOUOi IpoOU A aHamizy?

. SIki € iHCTpYMEHTH A7 Bibopy npo6?

. BkaxiTh 0co0IMBOCTI BiIOOPY MO0 3a7I€KHO Bl YMOB 30€piraHHs.

. SIx mpoBecTH BiIOIp cepeaHBOro 3pa3ka Bijl MapTii HACIHHS SYMEHI0, 110 30epiraeThes B 380 Mimkax?

[Ilo Take ynucToTa HACIHHSA?

9. Ha sKi ckJ1aJHUKH MOIUISIOTH CyOIpoOy Mpy BU3HAYEHH]1 YHUCTOTH?

10
11

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

. SIKi KOMIIOHEHTH BXOJASTH JI0 BiAXOLy?

. B sikux Bunasikax yacTUHY HaciHHs (OMTE HACIHHS) HAJIEKUTh 10 OCHOBHOI KYJIBTYPH, @ B SIKUX — JI0 BiX01y?
CKiTbKY XBUJIMH TPUBAE py4YHE MPOCIIOBaHHS IpiOHOHACIHHIX 0000BUX TpaB?

3a IKUX YMOB IIPOBOJISATH TOJATKOBHIA aHAJI3 CyOpoOu HAa YUCTOTY?

Sxi rpynu Oyp'siHIB BUPI3HAIOTH cepejl JOMILIKHA HACIHHS MPHU KUTbKICHOMY OOJIIKY HACIHHS IHIINX KYyJIbTyp?
3a HasgABHOCTI SIKUX Oyp’siHIB HACIHHS HEJOMYCKAEThCS 10 CIBOU?

[I{o 03Ha4arOTh MOHATTS «I1a00PAaTOPHA CXOXKICTh» Ta «CHEPTis MPOPOCTAHHA» HACIHHA?

SIki € ciocoOu mpopoIyBaHHS HACIHHS?

SIK crig TOTYBaTH MiCOK /ISl IPOPOLTYBAaHHS HACIHHS?

SIxa MiHIMaJIbHA BOJIOTICTB IICKY Ma€ OyTH JIJIsl 3epHOBHX Ta 36pHOO000BUX KYIbTYp?

SIKi KynbTypu OTpeOyIOTh 000B’I3KOBOTO OCBITJICHHS IPH MTPOPOIIYBaHHI HACIHHSA?

Sxuii TeMnepaTypHUI peKUM 3aCTOCOBYIOTH ITPH MPOPOIITYBaHHI?

Sxi BXXUBAIOTh 3aX0/IU IS TTOJ0JIAHHS CTAHY CIIOKOIO TP aHaJli31 CB1K0310paHOr0 HACIHHS 3 HE3aBEPIICHUM

nepio oM (hi310I0TIYHOTO JOCTUTAHHS?

23
24
25
26
27
28

. SIKi yMOBU MiJICyIITyBaHHS HACIHHA KyKYpYA3H 3 BojoricTio 10 30 % i1 6inbrie?

. CKIUJIBKH € CTPOKIB MiIpaXyHKY MPOPOCITIOro HaCiHHA?

. SIKi pO3pi3HAIOTH TPYIU HACIHUH 3a IXHIM CTAHOM MICJIs IPOPOLTYBaHHS?

. SIK1 Tpyny HACIHHS OLIHIOIOTH OKPEMO IIiJ] 4ac NEePIIOro 00Ky IPU aHali31 CX0XKOCTI?

. 3a IKMX YMOB IIPOBOJSTH MOBTOPHUMN aHaJIi3 CXOKOCT1?

. B SIKMX KynbTyp MOKa3HHUK CXOXOCTI OOUYHCIIOIOTH, MIJICYMOBYIOYH KUTBKICTh HOPMAJIbHO MPOPOCIHUX Ta

KUTTE3IaTHUX TBEPAUX HACIHUH?

29
30
31
32
33
34
35
36
37
38
39
40

. 3 KO0 METOI0 MPOBO/AATH BU3HAUEHHS JKUTTE3IaTHOCT] HACIHH?

. SIKi € MeTOIM BU3HAUEHHS )KUTTE3JaTHOCTI HACIHHA?

. Ilo BkIIIOYa€e momnepeHs MiroToBKa HACIHHS /10 aHaNi3y )KUTTE3AaTHOCTI?

. o sixoi udpu 3a0KpyTrIIOI0Th 3HAYEHHS CXO0KOCTI Ta KUTTE3JaTHOCTI HACIHHA?

. Jle BUKOpUCTOBYIOTh NoKka3HUK Macu 1000 HaciHUH?

. SIx1 icHy0Th MeTo/iu po3paxyHky macu 1000 HaciHuH?

. IIpu sxomy 3HaueHH1 koedinienTta Bapiamii (k) ananizy macu 1000 HaciHMH BBaXarOTh JOCTOBIPHUM?

. B axux mexxax mae 0yt pakTruHa po301KHICTH MIXK TIOBTOPAMU IPH aHalli31 BOX MoBTOpPiB 1o 500 HaciHUH?
. SIk o6uncmoroTh Macy 1000 HacinuH npu 00:iky 8 moBTopiB no 100 HaciHuH Ta 2 noBTOpiB M0 500 HaciHUH?
. Jlo sikoi 1 pu 3a0Kpyrno0Th 3HaueHHs Macu 1000 HaciHuH?

. SIki € yMOBH 151 oJiepaHHs 00'€KTUBHUX JIaHUX IPY BU3HAUEHHI BOJIOTOCTI HACIHHS?

. SIKUM METO10M BH3HAYAIOTh BOJIOTICTh HACIHHS?
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41. HaciHHa SKUX KyJIbTYp NPHU aHami3l BOJIOTOCTI MIJISTAIOTh TOMEPETHBOMY PO3MENCHHIO, a fKi —

PO3pi3yBaHHIO Ha JICKIJIbKA YACTHUH?

42. Konu 3acTOCOBYIOThH JBOCTYIIEHEBHH CIIOCIO BUCYIITyBaHHs?

43. 3a gKoi TemMIrepaTypu BUCYIIYIOTh HACIHHS OUTBIIOCTI KyIbTyp?

44. SIx 06iKOBYIOTH BOJIOTICTh IPH JBOCTYIIEHEBOMY BHCYIIYBaHHi?

45. B axux Mexxax Mae OyTy pi3HUI MK IBOMA HaBaKKaMH PO3MEJIEHOTO 1 HEPO3MEJICHOTO HaCciHHSA, 100 aHai3
BBa)KaBCS JOCTOBIPHUM?

46. SIx BU3HAYAIOTh BOJIOTICT, SKIIO PO30IKHOCTI MK HaBa)KKaMH 3aBEJIMKI 1 ITij] 4ac MOBTOPHOTO aHaJi3y?

47. 3 TOYHICTIO 110 KO ITM(pU BUPAXKAIOTh 3HAYCHHS BOJIOTOCTI HACIHHS?

48. 3a sIKMX yMOB BU3HA4YalOTh CIPABKHICTh Ta TUIIOBICTh HACIHHS?

49, SIxi € cTangapTU30BaHi 1abOpPaTOPHI METOAM BU3HAUYEHHS CIIPABKHOCTI Ta TUIIOBOCTI?

50. SIx BU3HAUYAIOTh TOMIIIKY BUKH BY3bKOJHUCTOI B HACIHHI BUKH MOXHATO1?

51. SIx BU3HAUYAIOTH CIIPABXKHICTh HACIHHA BiBca?

52. Sk BU3HAUaIOTh 03UMi Ta pi (OPMHU 3ePHOBHX KYIBTYp?

53. SlkuM METOIOM BH3HAYAIOTH MAHIIUPHICTh HACIHHS COHSIITHUKY?

54. SIxi xBOpoOU MOXKYTh MepeaaBaTucs HaCIHHAM?

55. Slkumu nuIIXaMu MOXKe MepeIaBaTucs naToreH?

56. SIki € MeTOIM BU3HAYCHHS 3apaKEHOCTI HACIHHS 30y JHUKaMU XBOPOO?

57. Slkum MeTOI0M BH3HAYAIOTh (Py3apio3 1 CaxKKy pucy?

58. CkinbKu XBWIMH 300BTYIOTh HACIHHS 3 TI/ICHBKOIO Ta 3 MOPCTKOIO TIOBEPXHEIO MPHU aHAIi31 3aXBOPIOBAHOCTI
HaciHHs?

59. 3a sxor0 GopMyIor0 00IIKOBYIOTH 3apakKEHICTh CIIOpPaMU OJHi€1 HACIHMHU MPH HEHTPU(YryBaHHI CyCcneH3il
criop?

60. CkuTbKH 1 3 IKOi TPOOY BUAUISIOTH HACIHHS JIJIsl BUBHAYCHHS BiIOUTKIB yCi€l HOTO TTOBEPXHi?

61. CkiTbKH 1 3 KOO METOI0 BUAUISAIOTH HACIHHS AJI BU3HAUEHHS BITOUTKIB MOBEPXHI 3apOIKiB HACIHHS?

62. 3 KO0 METOI0 IPOBOJATH aHAII3 3aPOJIKIB 1 CKUIBKH JUI I[bOTO BUKOPUCTOBYIOTH TPOO HACIHHA?

63. SIkuM KOITBOPOM CBITUTHCS 3apa)Ke€He JIETIOUOI0 CaKKOI0 HACIHHS MIICHUIIl; HACIHHS KYKYPYA3H, 3apaKeHe
¢by3apio3oM; 3apaxkeHe acCKoXiTo30M abo (hy3apio30M HaCiHHSA ropoxy?

64. SIxi € crtocoOu MPOPOITYBaHHS HACIHHS MPU 3aCTOCYBaHHI 010JIOT1YHOTO METO/y BH3HAYCHHS 3apa’keHOCTI
HaciHHS XBopoOamu?

65. SIky KOHTPOJIbHY BEIMYMHY HE Ma€ MEPEBUIILYBATH BipOTiTHICT pe3yabTaTiB aHAI3y 3apakKeHOCTI HACIHHS
xBopoOamu (A2), o0 aHami3 BBaXaTH 3aKIHUYCHUM?

66. Y Mexax sKOro 3HaYeHHs 3arajbHOI KIJIbKOCTI 3apa’keHOr0 HAaCiHH B YOTHPbOX Mpobax (Kx) mepeBipsHHA
BIPOTiIHOCTI HE MMPOBOASATH?

67. SIKy KiJbKICTh )KUBUX IIKIIHUKIB JIOMYCKAIOTh Y HACIHHI TOPOXY Ta KOHOMENb?

68. B sKUX OJUHMISIX BU3HAYAIOTh 3aCEJICHICTh KIIIIaMHU HACIHHS BCIX KYIbTYp?

69. Uepes ckinbku ai0 MmMiCIs OTPUMAHHS MTPOOH BXKE HE JO3BOJISETHCS MPOBOIUTH aHAII3 3aCEeICHOCTI HACIHHS
MIKITHAKAMHA?

70. SlkuM METOJOM BHM3HAYAIOTh SIBHY 3aCEJICHICTh HACIHHS KOHIONIMHH, JIIOIEPHH, JISIIBEHITIO POTaToro,
KUTHSKA, €CTIaplIeTy HaCIHHEImaMu?

71. B sskoMy BUIIAJIKY CIIiJ] IPUIUHATH aHANI3y 3aCeJICHOCTI HACIHHS TOBTOHOCHKAMHM y IPUXOBaHii Gpopmi?

72. SIky KUIBbKICTh HACIHHS aHAI3yIOTh JJIsl BU3HAUEHHS NMPUXOBAHOI 3aCEICHOCTI HACIHHSA 00OO0BUX KYJIBbTYp
3epHiIBKaMH?

73. YuMm 0OpoOIsI0Th HACIHHS [T BUSBJIICHHS HETIOMITHUX BX1JHUX OTBOPIB IMYMHOK FOPOXOBOT 3€pHIBKU?
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74. SIkuM METOIOM BH3HAYAIOTh 3aCEJICHICTh HACIHHS )KUTHSIKA 1 KOCTPHUIII HACIHHEITOM?

75. SIk BUTIIsIIa€ HACIHHS KYKYPYA3H, TTOIIKO/KEHE 36PHOBOIO MULITIO?

76. SIkuM GapBHUKOM KOPHUCTYIOTHCS ITPH BU3SHAYCHHI TPAaBMOBAHOCTI HACIHHS?

77. CKUIbKH TOBTOPEHb BUKOPUCTOBYIOTH IPU aHai31 TPABMOBAHOCTI?

78. B SIKMX OJMHUISAX BUPAXKAIOTh TPABMOBAHICTH?

79. CKUIbKH BiJICOTKIB PO3XO/DKEHHS MK IPOOaMH TOMYCKA€ETHCS MPU BU3HAYSHHI TPAaBMOBAHOCTI?

80. SIxi Mexi TpaBMOBAaHOCTI HE 3HWXKYIOTh IOCIBHI SIKOCTI HACIHHS?

81. SIk 3amo06irTy TpaBMOBAHOCTI HACIHHS?

82. SIkuii JOKYMEHT BHIAI0Th HAa HACIHHUIIBK] TTOCIBU?

83. Skuil NOKyMEHT BHJAIOTh Ha KOHJMIIMHE HACIHHA, NPU3HAYEHE Js BHYTPILIHBOIOCHOJAPCHKOTO
BUKOPUCTAaHHS?

84. Sxwmii tepmin nii «CepTudikaTy» Ha KOHIMIIMHE HACIHHS MPOTPYEHOI KYyKYPYA3H, IO MpPU3HAYEHA JUIS
peamizanii B Mexax YKpainu?

85. B sikux BUMagKax MpoBOIATH apOITpasKHUH aHaIi3?

86. Ski MOKyMEHTH JOJAI0Th JIO 3asBU PO apOITpAKHUH aHAII3?

87. XT0 yrnoBHOBa)KEHUN MPUIMATH PillIEHHS PO MOJaHHS 10 apOiTpaxy?

88. X0 3acBiquye KoIii IOKYMEHTIB, TOJaHUX J10 apOiTpaxy?

89. fIky poboTy BUKOHYE OpraH i3 cepTudikarii?

90. SIxoro konbopy «MixKHAPOAHUM cepTU(]IKAT aHATI3Y HACIHHS», SIKIIO MPOoOY BiAOMpAIH il KOHTPOJIEM ABOX
CTAHIIIH KUTBKOX KpaiH?

91. lonsarTs copty. BinmiHHICTS.

92. Cxema i TEXHOJIOTisl BUPOIIYBaHHS €IITHOTO HACIHHS 3€PHOBHX KYJBTYP.

93. ETanu po3BUTKY HaCIHHE3HABCTBA B Y KpaiHi.

94. Oprani3ariiisi HACIHHE3HABCTBA 32 KOPJOHOM.

95. [onsarTs copry. OAHOPIHICTD.

96. ®opmyBaHHs HACIHHS SK €Tall OPraHOI'€He3y POCIIHH.

97. Knacudixariist pi3HOSIKICHOCT1 HaCiHHSL.

98. ®opmyBaHHS HACIHHS CIIILCHKOTOCIOIAPCHKUX KYJIbTYp. SIBUILIE TeTepo3ucy.

99. [NoHATTS MPO TeTepPO3UC Ta HOTO 3HAYCHHS /IS CENEKIIii i HACIHHUIITBA MOJIbOBUX KYJIBTYP.

100. TexHosOTisi BUPOOHUIITBA BUCOKOSIKICHOTO HACIHHS P BHYTPIIIHBOTOCIIONAPCHKOMY HACIHHHUIITBI.

101. TexHoorist BUPOITYBaHHS KYJIBTYp Ta ii KOperyBaHHs Ha copToBi ocodmuBocti. 102, CoproBa arpoTexHika.
103. ExcrniepTr3a copTiB pOCIHH, OCHOBHI ITOHSTTS.

104. TIpyunHY NOTipIIEHHS SKOCT1 HACIHHS B MPOILECci HOro BUPOLTYBaHHS.

105. HacinHeBui KOHTpOJb. JlepkaBHa 1HCIEKIiS CUTLCHKOTO TOCIOAAPCTBA, BiJJILI HACIHHEBOTO KOHTPOIIO,
fioro (yHKIIIi Ta MTOBHOBAXEHHS.

106. ®opmyBaHHs HACIHHS CUIBCBKOTOCIIONAPCHKUX KYIBTYP. SIBUIIIE TE€TEPO3HCY.

107. TexHoOTisI BUPOOHUIITBA BUCOKOSIKICHOTO HACIHHS P BHYTPIIIHEOTOCIIONAPCHKOMY HACIHHHUIITBI.

108. TTomimoizis sk MeTOJT OTPUMaHHS BHCOKOSIKICHOTO HACIHHSI.

109. I'iGpu1, OCHOBHI TIOHSATTS.

110. ®iTomaTonorivHi Ta COPTOBI MPOYNCTKU B HACIHHUIITBI, CTPOKH 1 TEXHIKa X IPOBEICHHSI.

111. Mop¢o-anaTomiuHi 0COOIMBOCTI reTepocnepMii, MOHATTS MIHIUBOCTI HACIHHS.

112. CoptoBa cepTudikartist HaCiHHS.

113. Maca, ¢hopma, po3Mipu HACIHHS Ta X CHiBBIJHOIICHHS.

114. HopmatuBHO-TIpaBoBe 3a0e3Me4eHHs] HACIHHUIITBA.
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JOIATOK A
AKT Ne
BiIOMpaHHs cepeaHix (penpe3eHTaliiHNX) MPOO HACIHHS
JJis1 BUBHAYEHHSI MOCIBHUX AKOCTEN
« » 201 p.

MHO}10, IHCTIEKTOPOM, YITOBHOBAXEHUM Jlep>KHACIHIHCIICKITIEIO

(pationy, o6J1acTi)
3rigHo 3 ICTY 4138-2002 mpoBeneHo OrJsi] HaCIHHEBUX MAPTiH 1 BiIOpaHO cepeiHi MpoOu Bij HACIHHSA, SKE
HAJIEKUTH

(Ha3Ba rocrno1apcTBa

(paiiony, obmacTi)
Binbupanns npo6 mpoBeeHO Y IPUCYTHOCTI IPEICTaBHUKIB FOCIIOAAPCTBA

(mocana) (ITIb)
1. Bimomocti npo HaciHHSA
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2.IIpobu HampaBiIeHO
y JIep>KaBHY HACIHHEBY 1HCTIEKIIiO TUTSL TOCTIIKEHb
(paiiony, obacTi)

TaKWX MMOKA3HUKIB;
NeNe NeNe

(ducroTa Ta BiIXin) (maca 1000 HaciHHH)

NoNe NoNe




(1OMIIIKY 1HIIMX POCIIMH) (3aceHicTh LIKITHUKaMH)

NoNe NoNe

(BooricTs) (3apasxenicTs xBOpoGamu)

NeNe

(CXOXKiCTh, )KHTTE3ATHICTD)

3.JlomaTkoBi BiZOMOCTI
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4. CxeMa po3TallyBaHHS KOHTPOJIbHUX OJUHUIb TapTii

5. 3ayBakeHHSI Ta BKa31BKHU 1HCIIEKTOPa

[HciekTop
(mocana) (IL.LLB.)
M.IL.
[lignucn npeacTaBHUKIB TOCTIOAAPCTBA, MPUCYTHIX M1 Yac BUOMPaHHS TPOO
(mocana) (ILLB.)
(mocana) (TL.LLB.)

[apanTis. 30epekeHHsI MapTiil BiJ 3MINTyBaHHS, 3aCMITyBaHHs, 3HUKCHHSI IIOCIBHUX SIKOCTEH, a TAKOXK
30epeKEeHHs Ta HaJaHHs TyOIiKaTHUX MPOO Ha BUMAI0K apOiTpayKHOTO aHaJIi3yBaHHs, TapaHTYIO.
KepiBHuk rocrnogapctsa

(mocana) (IL.LB.)



(ETUKETKA)

Cepenns npo6a HaciHHA

3rigHo 3 akToM No Bin 201 p.

HasBa rocnogapcrsa
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JIOJIATOK B

Kynbrypa

Copt

Etan naciHHuIITBa (KaTeropis)

["enepartist (penpoIyKItis)

Pik yposxato

Ne maprii (KOHTPOIBHOT OAMHUILI)

Maca naprii

Kinekicts Micub

Ha KWW BUJ aHATi3yBaHHS

IacnekTop
(nmocana) (ILLB.)
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JNOIATOK C
Cainourso
NPO KOHAMIIHHICTH HACIHHS.
Kareropist HaciHHS
(opwuriHanbHi, emiTHi, penpoaykuii Pu-1-3, PH-H)
S CBi,[[OHl.“BO 'npo L,z
§ % ° <) KOHOUIIHHICTE g“ g @
g 5 § 3 o | macinns & |5 5
SER=N-) = 9 Ne  nilicHO S =z 2| ¥
o | 2
s | 3
= | g 5=
= =
Bupgano
(HaliMeHyBaHHS TOCIIOZIAPCTBA, OpraHi3aiii)
Ha mapTiro Ne_ HaciHHA
(xympTYypa, copr)
OJIep>KaHUH BiJ
reHeparii Bif
(MITOMHHKH, C-€J1iTa, eNiTa, Hepiia i HACTYIHI PEIpOIYKIiT)
PIK BpOXKaro Macoro IIEHTHEePiB, Ppakirii
Ne IpEeCTaBICHUX Ha aHaJi3 Ipu akTi Ne_ Bijg « » 199 r., 010

30epiraroThCs

KUIBKICTb MiCIlb (MIIIKIB)
BaroH Ne HACHUIIOM.
[Ipu3HadyeHHs HaCIHHSA

(Ne Opuranw, BigIiIeHHS, TOCIIOAAPCTBA)
OymoBa Ne 3acik Ne

SIKICTh HAaCiHHS BiAIIOBiIae

(opuriHanbHi, eniTHI, penpoaykuiid Pa-1-3, PH-H)



1. Hucrora %
B TOMY YHCIIi:

%

%
3. Hacinus iHImx pocivuH
(mT/kr 260 %) %
4 HaciHHs IHIIUX KOPMOBHX
TpaB %
5.Hacians iHImMX KyJabTypHHX
pociuH (WT./KT a60 %) %

6. Hacinus Oyp’siHiB BCbOTO
(mT/kr 260 %) %

B TOMY YHCJIL:

a)HAWOUTBIII IITKIJJTMBHUX JIJIS
KOPMOBHX TpaB (IIT./KT)
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PesyabTaTn anasmisy

2. Bixxing Bceoro %
B.T.4 IIEPEBaKHI rpynu

%

%
9. Enepris npopoctanus %
10. CxoxicTh %
B.T.4. TBEPIUX %
VYMoBH npopoutyBaHHi %
11. XKurreznatuicte %
Merto/ BU3HAYCHHS %

12. [lociBua npugatHicts_ %
13. Bouoricth %
14. Maca 1000 HacClHHUH__ T.
15. Ypaxenicte XBopoOamu:
3aMOBHAETHCS MIPH aHAITI31 HACIHHS METOIOM:

0) HACIHHS MUPisA TOB3y4OT0 ueHTpudyryBaHHs IIT.
(mT./KT) 16. 3aceneHicTh UIKITHUKAMU
7. 'onoBHUX yTBOPEHB %
HUM % (BUSIBIIEHO HE BUSBJICHO)
8. Ckueporiit %
17. JlaHi 30BHIIIHBOTO OTJISIY MTPOOH HACIHHS.
KOJIIp
(HOpMaBHUH a00 TOTEMHLTHIT)
3amax
(HOpManbHUN 200 3aTXIINH)
18. boraHiuHul cKiIa epeBaKHUX BU/IIB:
HACIHHS HIIUX KYJbTYPHUX POCIUH
HaciHHA Oyp sHIB
1HIII BU3HAYEHHS
[Tpomo3urii
MII KepiBHuk [lep:xaBHOT HACIHHEBOT

1HCIIEKIIT

(miamuc)



65

JOIATOK [
Pe3ysabTar aHamizy HaciHHA
Kareropist HaciHHS
(opwuriHamnbHi, eniTHi, penponykuii PH-1-3, PH-H)
Hepxapna | Yucmo | Micsup | Pik | Pesymprar | ®opma, | Kox
IHCHIEKIIS aHam3y Ne
HaCIHHS
Bunano
(HaliMeHyBaHHS TOCIIOAAPCTBa, OpraHisailii, aapeca)
Ha mapTiroNe HACIHHS
(xynbpTYypa, coprT)
oJIepKaHUX BiJ
reHeparii Bif
(MMTOMHUKH, C-€J1iTa, eNiTa, Ieplia i HACTYIHI PeNpPOIYKIIT)
PiK BpOXaro Maco¥o IEHTHEPIB, (Hpaxiil
Ne NpECTaBICHUX HA aHaJIi3 py akTi Ne_ Bijg « » 199 r., 0
30epiraroTbcs
(Ne Opuranw, BiniieHHs, TOCIIOAAPCTBA)
KUIBKICTb MiCIlb (MIIIKIB) Oynoa Ne 3acik No
BaroH No HACHUIIOM.
[Tpu3HayeHHs HaCIHHSA
SIKICTh HACIHHS BIJIIOBIAac
(opuriHanbHi, eniTHI, penpoaykuiid PH-1-3, PH-H)
PesyabraTn anamizy
1. Ynucrora % 2. Biaxix Bcboro %
B TOMY YHCJI: B.T.4 [I€pPEBaKHI TPYNH
% %
% %
3.Hacians iHIIIUX pOCIHH 7. I'omoBHUX yTBOPEHB 8. Ckneporrii %
9. layniB mmennyHoOi mHema (1t/kr abo %) %

4.HaciHHs IHIIMX KOPMOBHX
TpaB %
5.HaciHnHs 1HIIMX KyJIbTYpPHUX
pociuH (mT./KT 260 %) %
6. Hacinns Oyp’siHIB BCbOTO
(mr/xT 260 %) %

B TOMY YHCII1

a)HANOUIBII IITKIIJTUBUX JIJIS

(trT/kr)
10. Enepris npopoctanas__
11. CxoxicTh %
B.T.4. TBEPJIUX %
YMOBHU NIPOPOITYBAHHS
12. Kurrezmatnictb %
Meron Buznauenns %

13. TlociBHa mpUaATHICTH _T.
14. Bonoricts %:



KOPMOBHUX TpaB (IIT./KT) 15. Maca 1000 HaciauH __ T.

0) HaciHHS THPis TOB3Yy4OT0

16. Ypaxenictb xBopoOamu (IIT./KT)
3aMOBHSETHCS MPH AHANTI3 1 HACIHHS METOJJOM:

HEHTPU(YTyBaHHS __ IIT. O10JOTIYHUM %

17. 3aceneHicTh MIKiTHUKAMU IIT/KT
(BUSIBIIEHO, HE BUSIBJICHO)

18. JlaHi 30BHINIHBOTO OTJISATY MPOOW HACIHHS

KOJIIp

(HOpManbHUiT 00 MOTEMHLINN)

3arax

(HOpMaBbHU 200 3aTXIIHI)
19. boraHiuyHuU# CKIal IEPEBAKHUX BH/IIB:
HACIHHA IHIIUX KYJTBTYPHUX POCIUH
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HaCiHHA Oyp sTHIB
20. Iamn Bu3HAYEeHHSA




