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METOANYHI BKA3IBKHA

J1o BUKOHAHHSI CaMOCTIHHOT poOOTH 3 TUCIUIUIIHY ,,MeTOI1 BUMIPIOBaHHS
napameTpiB HaBKOJIMIIHBOIO cepefoBUILa’ s cTyaeHTiB Hanpsamy 0708 , Exonoris™.
Vxi. Tpopimenko M.O. duinpoazepxuncek. JJATY, 2011. - 28c.

VYkianau: K.X.H., 1o11eHT Tpodimenko M.O.

BinnoBigansHuii 3a BUITYCK

3aB. kadenaporo Exonorii, 1.1.H. podecop
O.B. 36epoBchkuii

Peuensenr:
JIHINpOoA3Eep)KMHCHKUN JepKaBHUN TEXHIUHUN
YHIBEPCHUTET, K.X. H., 1o1eHT ['anata A.B.

3aTtBep/KeHO Ha 3acinanHi kadenpu Exonorii
[Iporokon Ne  Bix ,, » 2011p.

BusnayeHo MeTy Ta 3a7a4i JUCUUILIIHU, OKPECIIEHO KOJIO TUTaHb, 1110 MPOMOHYIOTHCS
JUISI OTIPALIOBAHHS MPY BUKOHAHHI MPAKTUYHUX 3aHATh MO JUCHUIUIIHI.

[IpuBeneHO nekiibKa TUITIB 3a]1ay, 1110 IPOMOHYIOTHCS CTYEHTaM IS
BUPIIIEHHS IPU CaMOCTIHHOMY OIpAaIlOBaHHI - MATOTOBII1 10 MOJIYJIBHOTO
KOHTPOJI0,BUKOHAHH1 KOHTPOJIBHUX POOIT Ta MIArOTOBLI 0 JI€pKaBHUX ICIIUTIB
CTYJICHTaMU JCHHOTO Ta 3a0YHOTO BIILTIB.

HaBeneHo npukiiaau BUPIIEHHS PI3HUX TUITIB 3a]a4.

HaBuuku, HaOyTi npu BUPIIIEHHI 33]1a4, MOXYTh OyTH BUKOpPHCCaH1 CTyJ€HTaMU
TaKOX MPU HAIMMCAHHI KyYPCOBUX Ta JIUIIJIOMHUX MPOEKTIB.



BCTVYII

MeronuuHi BKa3iBKM BHM3HA4YalOTh 3MICT, OOCAr 1 MpaBWia BUKOHAHHS
CaMOCTIMHOT poOOTH, METOIUKY ii BUKOHAHHSI.

CamocriiiHa poOoTa SBISETHCSA 000B’SI3KOBUM €JIEMEHTOM HaBUYaJIbHOTO MPOLECY,
CTAaHOBHUTH OJIHY 3 YACTHH 1H)XEHEPHOI MiITOTOBKH 1 BUKOHYETHCS KOXKHUM CTYIEHTOM B
npoueci MiArOTOBKM /0 MPakTUYHUX 3aHATh, TECTOBOTO MOJYJIBHOTO KOHTPOIIIO,
poOOTH HaJa KypCOBUM Ta JUIUIOMHMM TMPOEKTOM, MIATOTOBII 10 JEP>KaBHOTO
icnuty,Toio. Lle TBopua poboTa cTyfeHTa, OCHOBaHa Ha 3HAHHAX, 3100yTUX B MpOLEC]
OMpallOBaHHS JITEPAaTypH MO AUCIUIUIIHI Ta TEXHIYHOT TOKYMEHTaLlI.

Ha npoTs3i ceMecTpy, ik IpaBuiio, BIIOYBAE€THCS TECTYBAHHS SIK IO TEOPETUYHIHN,
TaK 1 M0 MPAaKTUYHIN YacTMHAX a IMpH 3a04HI (OpMiI HABYAHHA  BHUKOHYETHCA OJHA
KOHTpPOJIbHA POOOTAa.

Jlyis onpaitoBaHHsI TEOPETUYHOT YACTUHHU B JIAHMX BKA31BKAX HaBEICHO IMEpeNiK
KOHTPOJIbHUX NMUTaHb, a JUIsl IPAKTUYHOI YACTUHU — MPUKIAIM 3aa4 1 IX BUPILIEHHS 110
OCHOBHUM pO3/1aM AUCLMILIIHUA

B po6oTi moBuHHI 3HalTH BigoOpakeHHS HaiHOBiIIA iH(GOpMaIls MO 3aJaHIl
TEeMI, fKa ONUcaHa B MEPIOAMYHIN, TEXHIYHIA JITEpaTypl, MOHOrpadisiX, aBTOPCHKUX
CBIJIOLITBAX, B )KyPHAJIbHUX CTATTSX, MIAPYYHUKAX, KOHCIEKTI1 JIEKII1il.

[1ig yac BUKOHaHHS KOHTPOJIBHOI pOOOTH CTYIE€HT MOBMHEH 3aKpIMUTH HAaBUKU
KOPHUCTYBAaHHSI JOB1IKOBOIO JITEPATYpPOIO, METOJIMYHOIO, HOPMAaTHBHOIO
JIOKYMEHTAIIIE€I0 3 TEMATUKHU AUCITUIUIIHUA, OOUYHCITIOBAIbHOIO TEXHIKOIO.

[lepenik pekOMEH0BaHOI AJi1 BUBYEHHS JIITEPaTypu MPUBEICHUN BKIHII JaHUX
METOIUYHUX BKA31BOK.

OdopmileHHS TEKCTOBOiI YacTUHU poOOTH, TabMUlb, PUCYHKIB HEOOX1IHO

BUKOHYBAaTH 3riiHO BUMoOr Ctanaapty ycraHoBu — CTY-1-02, a6o CTY-2 - 09.



1 Meta Ta 3apa4i camocTiiiHOI po00TH, ii Miclie B HABYAJbHOMY Mpoleci
1.1 MeTa BUKJIAJaHHA JUCHUATUTIHA

BuBuarouu aHy AMCHMILIIHY, CTYJE€HT HOBUHEH PO3IIUPUTH 1 HOMTMOUTH 3HAHHS TIPO
Cy4yacHI CUCTEMHU KOHTPOJIIO MOBITPs Ta BOJAU Y IPOMHCIOBOMY PETiOHI, OAepKaHl pU
BHMBYaHHI KypciB “MOHITOPHHI OTOYYIOYOTr0 cepeloBuIa’ Ta “3axucT MOBITPS”, AKUMHU
CTYJI€HTH OBOJIOJAUIN MiJ] YaC HABYAHHS HA MOIMEPEAHIX Kypcax HaBYaHHS.

3HayHa poJib MPU BUBYAHHI AMCUUIUIIHU BIIBOAUTHCS CAMOCTINHIN paOOTI CTYJEHTIB.

1.2 3agayi BUBYAHHSA JUCHHUILIIHA

BuBuaroun naHy IUCUMILUTIHY, CTYAEHT MOBUHEH 3HATH:
— MeETy, IPU3HAYEHHS Ta IPUHILIUIKN OpTraHi3alii 1 BUIH €KOJOTTYHOTO MOHITOPUHTY;
— JIOCBIJ] OpraHizailii €eKOJIOriYHOr0 MOHITOPUHTY B KpaiHax OJM3bKOTO Ta IaJIEKOro
3apyO1KKS;
— Oprasizanis eKoJOT1YHOTO MOHITOPUHTY Ha YKpaiHi,
— METOJIM MaTeMaTUYHOTO0 MOJIEIIOBAHHS €KOJIOTTYHOI CUTYaIlli;
— TPUHLUNHA OI0MOHITOPUHTY T4 KOCMIYHOTO MOHITOPHUHTY.
Exonor-0akaiaBp MOBUHEH BMITH:
— BosoaiTu cyyacHUMU METOAaMHU KOHTPOJIIO SIKOCTI IPUPHUJIHOI Ta CTIUHOI BOJM;
— KopucryBarucs cydacCHUIMU METOJIaMH MOHITOPUHTY TIOBITPSIHOTO CEpEIOBUIIIA;
— CkJajaty akTy Ta IPOTOKOJIM 3BITHOCTI PO MPAaBOMNOPYILIEHHS CAHITAPHUX BUMOT
710 SIKOCTI MOBITPSI B IPOMMCIIOBUX 30HAX Ta KUTJIOBUX MacHBaXx.
Exonor-0akaiaBp NOBUHEH MaTH HABUKHU:
— Po3paxyHky HOpMaTHBIB Ha CKUIU T'a3iB 1 CTIYHUX BOJ Y HABKOJIHUIITHE
CEpEOBHUILIE;
— Po3paxyHky po3MipiB mIaTeXiB 3a BUKUIU TPOMUCIOBUX T'a3iB y MOBITPS,
— OpraHizailii Ta BAKOHaHHSI aHAJITUYHOTO KOHTPOJIIO 32 CTAHOM JIOBKLILJIS;
— KopucrtyBanHs cyyacCHUMH CHCTEMaMH aBTOMATUYHOTO KOHTPOJIIO SKOCTI1 MOBITPA.

1.3 IlepeJsik 0a30BUX JUCUUILIIH

1.3.1 Knacu XIMIYHHX €JIE€MEHTIB, X BIaCTUBOCTI.
1.3.1.2. OcHOBHI 3aKOHH XIMii.
1.3.1.3. XiMmiuHa KIHCTHKA 1 KaTali3.
1.3.1.4. T'igponi3 XIMIYHUX CIIOJIYK.
1.3.1.5. OxucHO-BIIHOBHI peakKIlii.
1.3.2. ®i3uyHa Ta aHAIITHYHA XIMIs.
Temu:
1.3.2.1. ®i3uKo-XiMI4H1 METOJIA aHATIITUYHOTO KOHTPOJIIO.
1.3.2.2. Ximisi JUCIIEPCHOTO CTaHY.
1.3.2.3. T"a30Bi 3aKOHM.



1.3.3. OcHOBH €KOJIOTIi.

1.3.3.1. OCHOBHI MOHATTS €KOJIOTIi.

1.3.3.2. EneMeHTH 1 CIOJTYyKH aHTPOI€HHOT O XapaKTepy B 30H1 IPOMHUCIOBOTO PETIOHY.
1.3.3.3. TloporoBo nonmycTuMi KOHIIEHTpaLlli OCHOBHUX 3a0pyAHIOBAUIB OTOUYIOUOTO

cepeloBUIIIA.
1.3.4. OOnagHaHHS Ta OCHOBU MPOEKTYBaHHSI.
Temu:
1.3.4.1. Amaparypa Ta OpUCTPOI JIJIs OYMCTKU MOBITPSI BiJl MUAJIEBUX Ta Ta30BUX
3a0pyIHIOBAYiB.

1.3.4.2. Komnpecopu Ta HaCOCH B TEXHOJIOT11 OUHUIIIEHHS Ta31B, Ta CTIYHUX BOJI;
1.3.4.3. OcHOBM aBTOMaTUYHOI'O MPOEKTYBAHHS.
1.3.5. Maremaruune mozentoBaHHs Ta 3actocyBaHHss EOM y XiMiuH1# T€XHOJIOTII.
Temu:
1.3.5.1. 3axucT noBiTps BiJl MPOMUCIOBUX 3a0pyTHEHb.
1.3.5.2. XapakTepucTuka KpuTepiaabHUX 3a0pyJHIOBauiB aTMOC]eEpH.
1.3.5.3. OCHOBHI THUIH MUJIEBJIOBIIOBAYIB.
1.3.5.4. XapakTepuCTHKa ra3004YUCHUX CIIOPY/I.
1.3.5.5. CanitapHa ouuCTKa ra3iB.
1.3.6. MOHITOpPUHT OTOYYHOYOTO CEPEAOBUIIIA.
1.3.7. OcHOBM METpOJIOTii Ta CTaHIapTU3allli BAMIPIOBAHHS MapaMeTpiB
HABKOJIMIIHBOT'O CEPEIOBUIIIA.
1.3.8. ExonoriyHi npo6iemMu NpOMHUCIOBUX PETIOHIB.

2 3araJjbHi BiIOMOCTI PO CKJIa NPAKTUYHUX POOIT

[IpakTyH1 poOOTH 3AMCHIOIOTHCS IIIIXOM PO3LIMPEHHS Ta KOHKpETHU3alli MaTepiaiy,
10 BUKJIAJIA€THCS HA JEKUIMHUX 3aHATTAX Ta B MPOLIECI CAMOCTIHHOT TPOPOOKH
YaCTHHM MaTepiajy, 1[0 BUHOCUTHCS JJIsl CAMOCTIIHOI poOOTH 3riJHO poO0oYoi
MIPOrpaMu, 3aTBEPIKEHOI AJI 1TaHO1 Cel1adbHOCTI.
[IpakTU4H1 3aHATTA MICTATH TaKl PO3ALIN:

KoHTposb piBHS 3aCBOEHHS JEKLIMHOIO MaTepiaty.
KoHTposb piBHS 3aCBO€HHS MaTepiaiy, 0 BAHOCUTHCS JJIsl CAMOCTIIHOTO

BHBUYECHHS.

3. Po3B’s13aHHA NpakTUYHUX 33/1a4, 10 CTOCYIOThCSI O0CTEXKEHHS SIKOCT1 CTaHy
HABKOJIMIIHBOT'O CEPEIOBUINA, AKOCTI pOOOTH MPUPOJAOOXOPOHHHUX 00’ €KTIB Ta
MPaBUIIBLHOCTI MPOEKTHUX PEKOMEHAIlIN 11010 TPABUII pOOOTH MPUPOI00XOPOHHUX
00’ €KTIB.

N —

3 KoHTpoJb piBHA 32CBOEHHS JIEKIiHHOI0 MaTepiany

PiBeHb 3aCBO€EHHS JIEKI[IMHOTO MaTepiany 31MCHIOETHCS MIJISTXOM MPOBEACHHS
TECTOBOI0 KOHTPOJIIO Ta OMUTYBAaHHS CTYACHTIB MO TEMATHIII JIEKI[1H, 3T1IHO TPOrpaMHU
BUKJIaJIJaHHS JUCUUIUTIHY.



OpieHTOBHHUI 3MICT 3alUTaHb PUBOJUTHCS HUKYE.

3.1 JlaiiTe BU3HAYEHHS] OCHOBHUX OHSTh, 1110 BUKOPUCTOBYIOTHCSI B KOHTPOJII
JOBKULISL B MPOMUCIIOBOMY PETiOH1: MOHITOPUHT H.C., a1b0€10 36MHOT OBEPXHI,
6iocdepa, mirochepa, rigpocdepa, atmochepa, Hoochepa, coriochepa, BIIK,
XIIK, nucumnaitisi, iHBepcis TeMIEpaTyp, 3acTiil MOBITPs, OCTPIB TEIMJIa, PO3CiIO0Ya
3naTHicTh atMocepu (P3A), coHsuHa paziallisi, CMOTHd, CTIKICTh aTMOC(hepHu.

3.2 Sk BU3HA4alOThCs CTAHJAPTH SIKOCTI aTMOC(EPHOTO MOBITPS?

3.3 Konu 1 ne Oyau NpuidHATI NepIIi CBITOBI CTaHAAPTU SAKOCTI MOBITPs?

3.4 V BIANOBIIHOCTI 3 AKUMU MIPOrpaMamu, KOJIH 1 3 SIKOKO METOI0 OYyJIu NPUMHSTI
HOPMATHBH CTaHy MOBITPs B YKpaiHi?

3.5 B AKUX OIMHULISIX BUMIPIOIOTHCS KOHIIEHTPALlli JOMIIIOK B TIOBITP1 MPOMHUCIOBOIO
periony?

3.6 Sk cHiBBIZHOCSTHCS MIXK COOOI0 OJAMHUII BUMIPY KOHIIEHTPALIIH TOMIIIOK Yy
noBitpi: Mr/m*, %(00.), p.p.Mm.?

3.7 B yomy pizusateea Hopmatuu 11K c.a., [IAK p.3., ITIK m.p., [IAK c.p.?

3.8 Jlus siKOi KUIBKOCT1 pe4OBUH BCTaHOBJIEHO HOpMoBaHi 3HaueHHs [1IK y nmoBiTpi?

3.9 B yoMy TpyAHOILI IPY BU3HAUEHHI TapaMETPiB HABKOJHUIIHBOTO CEpeI0OBUIIIA
MPOMHUCIIOBOT'O PETIOHY B MOPIBHSAHHI 3 aHATITUYHUM KOHTPOJIEM B IPYTUX

chepax AisIBHOCTI?

3.10 IMo sBasAOTH COOO0 KOHTEHHEPH 117151 300py P00 MOBITPA JIJIs aHATIZY?

3.11 Sxux npaBusl HEOOXITHO TOTPUMYBATHUCH, PU B1AOOPI MPOO MOBITPS AJIs

aHamizy?

3.12 Ywu mo>kHa BIZOMpPATH B KOHTEHHEPH JUIsl aHaII3y MPOOU MOBITPS, SKILO BIAOMO

PO HasIBHICTH B HUX arpecuBHux okcuaiB SO, NO H,S?

3.13 Sxi Tunu 1a6opaTOpHUX KOMILIEKCIB pO3pOOJICH1 11 KOHTPOJIIO 32 CTAHOM
MOBITPSI B IPOMHUCIOBOMY PETrioH1?

3.14 Ha skiit BUCOTI BIZOMPAIOTHCS TPOOU MOBITPS ISl aHATI3Y 1X HA BMICT MUY ?
caxi? Sk ue 311iCHIOETHCS ?

3.15 Oco6aMBOCTI KOHTPOJIO MOBITPS MPU BCTAHOBJIEHHI: MAKCUMAJIBHO PA30BUX
KOHLEHTpAIllil, cepeIHbO-T000BUX Ta CEPEAHBO-PIUHUX TOKA3HUKIB.

3.16 1Mo sBisAOTH CO00I0 PiAMHHI NOrIMHAHHI Tpuiagu? OcoOaMBOCTI iX poOOTH
B 3UMOBUI MEPIOJ.

3.17 Sk rorytoTbes aacopOEHTH Ta TBEP/A1 HOCII epe MoYaTKoOM iX poOOTH B anapaTax
110 KOHTPOJIIO MOBITPs?

3.18 ki ¢inbTpu 34aTHI YJIaBIIOBATH OJTHOYACHO PEYOBHHMU, 1110 3HAXOIATHCS B
aepoJUCIEPCHOMY Ta B ra30BOMY CTaH1 B MOBITPi?

3.19 ki enexTpoacmipaTtopu 3 psiay HaAIMHUX Ta 3pyYHUX BU MOXKETE
OXapaKTepu3yBaTu?

3.20 B yomy CyTHICTb KOJOPUCTUYHUX, KOJOPUMETPUUHHUX Ta (POTOKOJIOPUMETPUUHUX
METO/I1B IOCHIJIPKEHHS CTaHy MOBITPS B IPOMHUCIOBOMY PET10H1?

3.21 CyTHICTb, NPUHIUI POOOTH Ta MIPUKIAAN BUKOPUCTAHHS XPOMOTOTpadiuHUX
METO/IIB aHaJli3y MOBITpPs?



3.22

CyTHICTB Ta NPUKIAIA BUKOPUCTAHHSA NMOISporpadii, KyJIOHOMETPIi,
CIIEKTPOMETPIi Ta CIeKTporpadiyHUX METO/I1B KOHTPOJIIO 32 CTAHOM MOBITPS B
MIPOMUCIIOBOMY PErioH1?

3.23 SIxi aBTOMaTH4YH1 KOMILJIEKCH IO KOHTPOJIIO CTaHy MOBITpsi, 300poM Ta

3.24
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433
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4.3.5
4.3.6
4.3.7
4.4
4.4.1

4.4.2
4.4.3

4.4.4
4.4.5

30epexeHHsIM 1HpopMallii BaM Bigomi?
CyTHICTh pOOOTH CUCTEMH aBTOMAaTUYHOTO KOHTPOJIIO 32 CTAHOM IMOBITPS
OPSIS?

4 KoHTpOJb PiBHS 32CBOECHHA MaTepialy, 10 BHHOCUTHCS IS
CaAMOCTIIHOT0 BUBYEHHS KYPCY

KOHTpOb piBHS aKyCTUYHOTO 3a0pyJHEHHS JOBKLIIS.
B yomy cyTHICTh mpo0OJIeMH aKyCTUYHOTO 3a0pyIHEHHS JOBKUILISA?
Ski 3aK0OHOJaBY1 HOPMATHUBH B CBITI 1 B YKpaiHi po3p0o0eHO ISl peryat0BaHHs
aKyCTHUYHOTIO 3a0py/IHEHHSI ?
Axumu nuPpamMu MOKHO OXapaKTEPU3yBaTH HOPMATUBH MO myMy? SKki pailoHu
0 IIYMOBOMY 3a0py/IHEHHIO MOKHO BITHECTH /0 ““Cipoi 30HM”, a 4Kl 10
“qopHO1 30HU"?
ki ocHOBHI MeTOM OOPOTHOM 3 aKyCTUUHUM 3a0pyAHEHHSIM BaM BioMi?
[TosicHUTH 1X CYTHICTb.
B yomy nosisirae CyTHICTh aKTUBHOTO ITYMO3AXUCTY?
HaykoBa 0a3a nrymo3axucty?
[IporHo3yBaHHsl aKyCTUYHOTO CTaHY. Kl NEPCHIEKTUBH IIYMO3aXHUCTy Ha
MaiiOyTHe?
PanioakTHBHI BUTTPOMIHIOBAHHSI.
BrnuB pafioakTUBHUX BUIPOMIHEHb Ha 37J0POB’ S JTFOAUHH.
J1031 pal0aKTUBHUX BUITPOMIHEHb.
S MOXHO 3aXUCTUTHUCH BiJl PaJl0AKTUBHUX BUITPOMIHEHb ?
EnextpomartiTHe 3a0pyJHEHHS! HABKOJUIIHBOTO CEPEIOBUIIIA.
Ski niama3zoHu eIeKTPOMAarHiTHUX XBUJIb BaM B1IOMi?
SAxuii piBeHb NPUPOJHUX €IEKTPOMATHITHUX MOJIIB?
SAxi BuUpoOHMY1 00’ €KTH MOXYTh CTBOPIOBATH IITY4H1 €JIEKTPOMArHiTHI MoJis?
B yoMy CyTHICTh HETaTUBHOI'O BIUIMBY €JIE€KTPOMArHITHUX MOJIIB HA 340POB’ S
JOJIUHA?
S BIUTMBAIOTH €JIEKTPOMArHITHI MOJIS HA KUTTEAISIIbHICTD )KUBUX OpraHi3MiB?
CyTHICTb J1ii MAarHITHUX aHOMAaJii.
S BIUTMBAIOTh MAarHiTHIi MOJs Ha ASUIBHICTH HEPBOBOI CUCTEMHU?
BriiuB 10H13y104MX BUIIPOMIHEHDb HA KUBI CUCTEMHU.
S nposIBISIETHCS /1Sl 10HI3YIOUMX BUIPOMIHEHD Ha KUTTENISIIBHOCTI dKUBUX
cucrtem?
Jlatn XapaKTEepUCTUKY JIKEPENl BUIPOMIHIOBaHHS.
B ywomy nposiBiisitoThCs (Pi3UUHI Ta pal0JIOT14HI ACTIEKTH BIUIMBY 10HI3YIOUMX
BUIIPOMIHEHb HA OpPraHi3M JIIOUHU?
ki 3axoau 00pPOTHOU 3 PO3MOBCIOJKEHHSAM PAJIOHYKIII(IB BaM BIAOMI?
SAxi npodinakTyHi 3aco00u O0POTHOU 3 PO3MOBCIOIKEHHIM PaIIOHYKIIA1B



BHU MOJKETE NPUBECTU?

4.5 TlosicHUTH O10JIOTIUHY 110 €JIEKTPOMArHITHUX MOJIB PaaloyacToT Ta CIa0KUX
€JIEKTPOMArHITHUX TTOJIB.

4.6 Illnaxu 3axucty Bix Aii €I€KTPOMArHiTHUX MOJIIB.

4.7 HapecTtu mpukIiaau KOPUCHOT i1 pajiiailii Ha CTaH JOBKULISA Ta JIKYBaJIbHUX
BJIACTUBOCTEM MAarHiTHUX MOJIIB.

5 Po3B’si3aHHsA 32124

VY 1poMy po3aUIl HaBeIEHO MPUKIIAAN PO3B’sI3aHHA 33/1a4, iK1 MOXYTb 3yCTPITUCH MTPU
BUKOHaHH1 KOHTPOJIIO 32 CTAHOM TOBITPS B MPOMHUCIOBOMY PET10HI, @ TAKOX
PO3PaXyHKOBI METOAM KOHTPOJIIO CTaHy JOBKULIS.

5.1 Po3paxyHKH 0 BU3HAUYEHHIO KOHIIEHTPALlI] IIKIIJUBUX PEUOBUH Y MOBITPI, 110
YTBOPIOIOTHCA MPHU PO3CIOBAHHI ra30BUX BUKUIB TPOMUCIOBUMU MIAINPUEMCTBAMU
4yepe3 BUCOTHI Jixkepena (Tpyou).

Jli1st po3paxyHKiB MOKHO KOPUCTYBATHCS JAEKIIbKOMA MiAX0AaMU (MOJEISIMU) 10
nuTanHs poscitoBanHs (5,10). Posrinsaemo oany 13 HuX — ['aycoBy MoJienb
PO3CIIOBaHHS.

5.1 I'aycoBa Mojesib po3CilOBaHHA
Jlis OKpeMO pO3TaIIOBaHUX JIKEpe, TAKUX, SIK TpyOa, 3arajibHy MOBEAIHKY CTPYMEHS
MO’KHO CXEMaTHYHO OMHUCATH TakK, K MMOKa3aHO Ha PUCYHKY:
ExBiBaneHnTHe, abo BipTyaiabHe JKEPEO.
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Pucynok 5.1 - Mojenb po3citoBaHHS 3 BIpTyaJbHUM JIKEPETIOM Ha
edexkTuBHIN BUCOTI Tpyou - H



Xoua CTpyMiHb IOYMHAETHCS HA BUCOTI TpyOH h, BiH migHIMaEeThCs 101aTKOBO HA
BucoTy Ah min gi€ro migioMHOT CHITK TapsiuuX ra3iB 1 MOMEHTY KUTBKOCTI pyXy Tas3iB,
110 BUKUAAKOTHCA 3 TPYOH BEPTUKAIBHO 31 BUIKICTIO VS. OTXe, 11l NPaKTUYHUX
117I€ CTPyMIHb 3pY4YHO OMHUCYBATH TaK, HIOUTO BiH BUTIKAE 3 KPAIKOBOTO JIXKEpeia

3 ekBiBaJieHTHOO BHCOTO0 H=h+Ah. Ile xpankoBe mKxepeno Takoxk Jenio 3CyHyTe B
01K, IPOTUJIEKHUIN HANPAMKY pO3MOBCIOKEHHs Bl Touku X = 0. O1HUM 3 pIBHSHB,
penpe3eHTYYNX Mpodiib KOHIIEHTpallil B HAIPSIMKY BITPY BiJl KpParKoBOTO JIXKEpena,
€ BUpa3:

CoKx'exp |-| vl | L
D D, | 4X

y z

(5.1)

e K — noBu1bHA KOHCTaHTa, 3HAYEHHS KO BU3HAYAETHCSI TPAHUYHUMHU YMOBAMHU
KOHKpeTHO1 3a7a4i. 3HaueHHs K nogaerbes y Burisai Tadbnuue. [l — koediienTn
MacoBOi AM(y3ii 1O BIATOBIIHUX OCSX.

Jlist KpankoBOro Jkepesna Ha piBHI 3emitl K MOXKHO BUpa3UTH y BUTIISIL:

Q

= ZE(DyDZ); 5:2)

e Q — MOTYXHICTh JKepesia BUKHIY, TOOTO Maca, 1110 BUKUIAETHCS B OJMHHUIIIO Yacy.
SIK110 MiACTaBUTH JJaHE PIBHSAHHA B MONEPEIHE, TO OTPUMAEMO PIBHSIHHS, 1110 OMHUCYE
KOHLEHTpaIil0 3a0pyIHIOBaya, 1110 BUKUIA€ThCA KPAKOBUM JXKEPEJIOM Ha PIBHI 3€MIII.

_ Q A
C(xyz) = an(DyDZ)l exp D, D, Jax (5.3)
2 2D X 52 2D, X
y u z U (5.4)

Axwo Y 1 Z npuitHATH pIBHUMU, TO PIBHSHHS CIPOCTUTHCA 110



_Q
Cx00= oo, (5.5)

Le piBHSAHHA NPUHHATE Ul pO3paXyHKY MPU3EMHOI KOHLIEHTpALli HAa HEHTPaJIbHIM JiHI{
B1Jl TOYEUHOTO HA3E€MHOTO JIKEpea.

3HauyeHHs KOe(IIIEHTY G BU3HAYA€E PO3LIUPEHHS 00 CTUCKAHHS KPUBOT, 1110 OMUCYE
PO3MOJIUIEHHSI BUKUAY; OopMa KpUBOI 3aJI€KUTh B1Jl aTMOC(PEPHUX YMOB.

e -
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Pucynok 5. 2 - Jliarpama 3ajeXHOCTI Gx Bix X (BiACTaH1 4O JHKEPEIa BUKHUT
YH p p y

5.1.1 MakcumMyMm npu3eMHOI KOHIIeHTPAaLil

Edekr B1inOUTTA Bix 3eMIIl NPUBOAUTH A0 3pOCTaHHS MPU3EMHUX KOHIEHTpPALIIH
ra3onoAioHuX 3a0pyIHIOBAUIB 31 30UTBIIIEHHAM BiFICTaH1 X MOPIBHSIHO 3 TUM, 1110
MOxHO Oys0 O uekaTu 6e3 BpaxyBaHHs BinOuUTTa. OnHak Take 3poctanHs C 3i
30UIBILIEHHSM BIJICTaHI HE MOXKE MPOJIOBKYBaTucs 0e3nepepBHO. KiHelpb KiHIEM
nudy3id B HaNpsMKax, NepHeHIUKYISIPHUX HaMpsiMy BITPY, B310BXK oceil Y 17,
3MEHIITUTH KOHIIEHTPAIIII0 Ha piBHI 3eMJi (Z=0) i B310BxkK 1ieHTpanbHoi iHii (Y=0).
Takum ynHOM, KpuBa 3a1exHocTI C Big X NPOXOAUTH Yepe3 MAKCUMYM, a MOTIM
MOYMHAE 3MEHIIIYBATUCh, IPSIMYIOUYH /10 HYJIbOBOTI'O 3HAUYEHHS MPU BEIUKUX
3HAYCHHAX X.

OpauH 3 METO/11B BUBHAYEHHS MOJIOKEHHS 1 BETMYMHU MAaKCUMYMY KOHIEHTpALil

noOy/IoBaHMH Ha BUKOPHCTaHHI Xapakrtepuctuk O yO ;. [Ipu momipHii HecTilKOCTi,

OnM3bKil 10 OaiiyKuxX yMoB, BifHOmEHHS Oy / O, Maibke He 3aJIeKHUTh Bif

BizcTani X. SIKI1o 1€ BIAHOIICHHS NPUUHITH NOCTIHHUM 1 noknacTu Y =0, To piBHSIHHS



Q. —H" -y
C (x,y,2) = o, o, exp | 252 | €Xp 205 (5.6)

Moxke OyTH 3anmcaHo Tak, mo C 6ynae pyukuiero itk O ; (KOTpe, B CBOIO Yepry,

3aJIeKUTh TUIBKHU BiJ X Uil ITaHOTO KJIacy Kiacy CTIMKocTi). B npoMy BUNaAKy,
BUKOPUCTOBYIOYH BIAOMHMI 3 AU(PEpEeHIIAIbHUX PO3PAXyHKIB METOI MaKCUMI3allii,
MO>XHO OTPUMATH aHAJITUYHUI BUpPa3, 110 BU3HAYA€ MaKCUMaJIbHY KOHLIEHTPALII0
B3JIOBXK LEHTPAJIbHOI JiH1i. BUKOpHUCTOBYIOUM 11€i1 METO/I, MOKHO 3 JOCTATHBOIO
TOYHICTIO BU3HAUUTH MOJIOKEHHS MAKCUMYMY KOHLIEHTpallii. Pe3ynbpTaTt
nudepenitoBanHs piBHsAHHA (1) B ioro MoaudikoBaHiil popMi IPUBOAUTH 10
HACTYITHOT'O BUpa3y:

o,=_— = 0,707H (5.7)

TakuM 4HHOM, 3HAIOUH BUCOTY Tpy6u H, MoxxHO Bu3HaunTH 3Ha4yeHHs O .

Totim 3 giarpamu 3anexsocTi O; Bix X 3 BpaxyBaHHSIM yMOB cTiifkocTi aTMochepu

MOHO OTPUMATH 3HAUEHHS X, KOTpE Ja€ MOJI0KeHHS Makcumymy C.
Bennunna X BU3HAYA€THCS TAKUM METOJIOM TLIBKH MPUOJIM3HO, BITOMBAIOYU

HETOYHICTh MOOYI0BU JlarpaMu O, -X.

2 2 . . :
Sxio ymoBy H® =20 z , macraButy B piBHsIHHA (1) 1 mokmactu Y=0, To
MaKCHUMaJlbHa MPU3EMHA KOHIIEHTpaIlis Ha IEHTPaIbHIN JIiHIT B HAMIPSMKY BITPY Oy1e
npuOJIM3HO piBHA:

011/1Q
Cmaxomp = | 0, (5.8)

Le#i Bupa3 nae Halikpaiili pe3yJbTaTi B yMOBax HecTilkoi atmocdepu. [IpuBenenuit
HUK4YE NMPUKJIIAJ TIOKa3ye, sk aiarpama TepHepa 1 piBHAHHS (I1) 1y BU3HaUeHHs
MOJIOKEHHS BEJIMYMHA MAKCUMYMY KOHILIEHTpALlli MOXYTbh OyTH BUKOPUCTaHI1 AJis
OLIIHKY MPU3EMHUX KOHUEHTpPALIH IPU3EMHIN JI1HII B1Jl MIJBUILEHOTO KPAIIKOBOI'O

JpKepera.



3amauya 5.1
JIBOOKHMC CIpKM BUKUJAETHCS B KUTBKOCTI 160 /71 3 TpyOU 3 €(heKTUBHOIO BUCOTOIO 60 M.

HIBHUIKICTE BITPY Ha PIBHI TOPJIOBUHU TPYOU JOPIBHIOE 6 M/C, a aTMOC(epHa CTIHKICT
BiAnoBiaae knacy Jl nis xmapHoro aHs. BuzHauTe MoinokeHHs MaKCUMyMY TTPU3EMHOT
KOHLEHTpallli Ha IEHTPaJbHIi JIIHII B HANPSAMKY IIBUJKOCTI BITPY Bij JXKepena i
BHU3HAUTE MAKCUMaJbHE 3HAYEHHS B MIKpOrpamMax Ha KyOI4YHHI METp.

Bupimenns:

Jlns1 ehexTUBHOT BUCOTH TpyOH, piBHOI 60 M, 3HaUYECHHS G, , IKE BU3HAYAE MOJOKCHHS

MaKCUMYMY KOHUEHTpallli, JOPIBHIOE

c,=0,707H(60) =42,4 m
3 mamtonka 10 3HaX01UMO, 110 BIAMOBIIHE 3HAYEHHS Ha Bici X nopiBHIOE 1,55 kM, 1110 1
BH3HAYa€ TOUKY 3 MAaKCUMaJIbHOIO KOHLIeHTpauieto. Toai BennuuHa C Ha 1iil BiICTaHl y
BIJIMOBIHOCTI 3 PIBHSHHAM (2) Oy/ie TOpIBHIOBATH:

0117Q  0,117(160)(10°) 20022

€~ U, 6(105)(42,4) I

SIK BUTHO 3 HOTO MPUKIIAJIa, MAKCUMallbHAa KOHIIEHTPALlis B JAHOMY BUIAJKY
npubau3Ho B 10 pa3iB Bumia, HiX Ha Bigctani 500 M. Bif axepena, sk 0yJ0 BU3HAYEHO B

npukiani 4.1.

3nauenHs Coa 1 Xmax MOXKYTH GyTH Takox HaiizeHi 3a gonomororo puc.10[4]. s

KJjacy criiikocTi J[ 1 Bucotu Tpyou 60 M. oTpuMaeMo

X . ~15km i (Cu/Q),y =2,7x10°m°

6
X 16010 mxe x% = 720mxk2 | m°

Cro = (27x10°m°)

B nanomy BUmaaky pe3yiabTaTH, OTpUMaH1 JBOMa METOJIaMH, 3HAXOASAThCS B JOCTATHIN
y3rojixeHocTl. OJIHAaK Taka y3roJKEHICTh CIIOCTEPIraEThCS HE 3aBK1, OO0 BOHA CYTTEBO

3QJIKUTH BIJ] BUOOPY Kiacy criikocTi. BusHauemo, 1110 oTpuMaHe MakCUMallbHE



3HaueHHs npuoau3Ho B 10 pa3iB Buine 3HaueHHs 80 MKI/M°, sIKe BiAMOBina€E

NEPBUHHOMY HOPMATHBY SIKOCTi OBITps (uB. Tadm 5.1.).

Tabmuus 5. 1 — PenepajbHi HOPMATHBH AKOCTI ATMOC(EPHOTro IBITPA

3abpynHeHa Yac [epBicHuii Jpyropa3oBwii Meton

pCUOBHHA OCepeTHCHHS HOpMAaTHB HOpPMAaTHUB BUMIPIOBaHHS

Cepenupopiunnii | 80 mkr/m*> [Tapapo3zaninizo

SO , 24 ronuH (0,03 maa ) BUU
365 mxr/m® MCTOA
36 roauH (0.14 M )
’ 365 mxr/m®
(0,03 mma )

3a nonomororo ['aycoBoi Ta 1HIIKMX MOJIEEe pO3CIFOBaHHA MOXHO PO3pPax0OBYBaTHU:
KOHLEHTpaIlli 3a0pyIHIOI0YNX PEUOBUH B MPU3EMHOMY LIapi MOBITPS HA MIZHUX
BIJICTAHSIX, MAKCUMAJIbHO MOKJIMBY KOHLEHTPAIII0 Ta BICTaHb O HET IPU BU3HAYECHIM
BHUCOT1 TPYOH, BUCOTY TPYOH, siKa JO3BOJISIE BECTU PO3CIFOBAHHS JJO KOHIIEHTpAIIii, sIKi
HE NEPEBUILYIOTh IOPOTrOBO-I0NYCTUMY, SIK JIs1 OAMHUYHOTO, TaK 1 JAJI JEeKUTbKOX

JpKepes BUKUIIB ra3iB Ta nuity y nositps (5,10)

5.2 Po3paxyHKOBi MeTOAM KOHTPOJIIO 32 CTAHOM IOBITPS 30HU, MPWJIETJI0i 10

TEeIJIOBUX €JIEKTPOCTAHLIM.

Binomo, 1110 TemI0B1 €JIEeKTPOCTAHIIIT SBISIOTHCS CUIILHUMU 3a0pyAHIOBAaYaMH HE
TUIbKH aTMoc(epH, a i mitocdepu 1 rigpocdepu. 3a AOMOMOT0I0 CXEMHU MaTePiaIbHOTO
6anancy TELL (cepeAHbOCTaTUCTUYHOT) MOYKHO PO3pPaxyBaTH KUIbKICTh BUKUAIB Y
MOBITPSI OKCUAIB CIPKH, a30TY, BYIJIELIO, TAPIB BOJW Ta MHJIOBUX BUKH/IB, a TAKOX

BUKHU/IM Y JTIOBKULJIS MOMENY Ta MIJIAKY.



IO nap SO, NO CO,

X

2T1./TOI. 25 1./ron. 34 Tt./ron. 8,34 T./rox. 2350 T./ron.
TIOTILJT EJIEKTPOOUIbTPU
l 193,5 T./ron -
[1J1aK €JI. eHepris
134,5 T/TOJl | MaporeHepaTop [ .- » TypOiHa > eJIEKTPOTCHEPATOP

KHCEHb BYT LIS 3BOpPOTHA ¥ CTIYH1 BOJU
—» ____________
1814 T./ron 1060 T./rox BOJI KOHJIEHCAT l

Pucynok 5. 3 - Cxema MmarepiansHoro 6anancy TEC noryxwictio 2400 mBt/rox.
[TanuBo — kaM’siHE BYTLLIIA CEPEIHBOI KAIOPIHHOCTI.

3agaua 5.2.1 PospaxyBatu KUIBKICTb JIOKCUIY CipkH, 1o BUKugaeThcss TEC 3a pik,
axmo TEC mpaifroe Ha kaMm’sSSHOMY BYTUJUT1 CEPEJIHbOT CIPUUCTOCTI 1 MA€ MOTY>KHICTh
4000 mBt/roa.
1. 3naxoxumo Kinekicts Bukuais SO, 3a roguny npu 3anansiii notyxuoctsl TEC,
CKOPHUCTYBABIIIHUCH CIIBBITHOIICHHSIM:

[Tpu notyxknocti TEC > Bukuau SO 2 ckmazaroTs 34 T/TOx.
2400 mBt1/ron

y

[Tpu notyxnocti 4000 mBt/ron > Bukuaun SO crianawTth X T/TO.

4000x 34
i X =————— =56,67
3Biacu 2200 (T/Trom)

2. 3a piK BUKHUIHU JIOKCUAY CIPKH CKJIATYTh:

Mo, (3a 1 pik)= 56,67x24x365 ToH



AHAJIOTIYHO MOYXHO pO3paxyBaTH KUIBKICTh KOKHOTO BUlYy 3a0pyAHEHB y MOBITPS, YU
TaKoro, 0 MOTpaIuIsie y BiABaIU 3a Oy/b AKUN MMPOMIXKOK Yacy.

OTpuMaBIIM J1aH1 10 BUKUIAM 1 3HAIOYU apaMeTpHU OTOYYIOUYOro Cepe/IoBUIIA, TaKl K
TeMIiepaTypa, BUAKICTh BITPY, PET1OH PO3TallyBaHHs 00’ €KTY; 3aJal0UYUCh IIBUIKICTIO
BUKHY Yepe3 TpyOy MOKHO pO3paxyBaTH BUCOTY TpyOU, HEOOXIHY JIJIsl PO3CIOBAHHS

710 KOHIICHTpAIlill HIbKYe MOporopux (5.5).

3amaua 5.2.2 PospaxyBatu oty 3eMelbHUX YT1/b, IKY HEOOX1THO BIABECTH IS
HAKOMHUYEHHS IUTAKY Ta MOMeIy 3 po3paxyHKy Ha 10 pokiB ekcrutyarariii,
SKIIO BiIOMO, 1110 HACHIIHA Maca IoMely ckiagae 2,8 T/M°, a s 11aKky —
3,2 T/Mm*. Bigomo, 110 TBEp/i BiIXOAH CKIAIYIOThCS B OYpPTH BUCOTOIO 5 M.
Po3B’si3aHHs 3a1a4i.

1. BroaumMo yMOBH1 TO3HAYCHHS:

d =321m° 1). 3HaxoauMO Macy NIIAKy 110 BUKMIAETHCA 3a | TOAUHY,
d,=281mm° TI0 aHAJIOTIi 3 TIONEPETHBOIO 3a1aU€eIO.
H cxrao. =5 m. Muw=3451/ton ___ , 2400 mB1/rog
X3 —> 4000 mBt1/Tog
34,5x 4000
S semi na 10 poxi == =575
3emuti Ha 10 pokis 1 2200 T/TON

2). 3HaxoaMMO Macy Moreny, 110 Wae y BiBau:
M, =193,5 t/ron — 2400 mBt/rox

X > 4000 mBTt/roz
_1935x4000

, =
2400
3). 3HaxoauMo 00’ €MU MOMeNy Ta UIAKy, KOPUCTYIOUUCH
CIIBBIHOIICHHSIM:

=305,83 T/ro.

M
d d, d,
57,5m/ 200 305,83/ 200
=~~~ 3 = 3 - Vn= ! — 3 .
)i 3’2m/]|/13 17,97 M /FOII7 2’8m/M3 109’23 M /FOII,

4). 3nailnemo 3araabHUi 00’ €M BUKH/IIB MOIENY Ta HUIAKY 38 TOAUHY
V..=V, +V,=17,97+109,23=127,20 m*/ron

5). Pospaxyemo mionty 3emiii, HeOOX1IHY JIJIsi CKJIaJlyBaHHS TOJIMHHOTO BUKUY;



CKOPHUCTYBABIIKUCH (OPMYIIOI0 00’ eMy:

VosSxH S=L o _ 127,200 200
. H oM

S=2544m ? /ron.

6). 3HaxoaMMO TUIOLLY JUJIsl CKJIaayBaHHs Ha 10 pokiB
S = 25,44 x 24x365x10 = 2228544:°

7). 3HaiiieHy IOy Iepepaxy€eMo Ha TeKTapu

1 ra (rexrap) Mae  100x100* = 10000

3HaliieHa IJIoIIa B TeKTapax Oyae MaTu:

e 2228544 _ 2228
10000

[Tpuiimaemo, 1110 HEOXI1/IHA TUIONIA JJIsl CKIIayBaHHs ~ 223 rekrapa.
3Har04M IIIOILY MOHO MPOpaxyBaTH 30UTKH, 3al0/I1H1 36MJIIEKOPUCTYBAYEM 32
BIIUYKEHHS 3€MeJlb, & TAKOK BECTH APYT1 PO3PaXyHKH 30UTKIB, 1110 3aBAAIOTHCS
HapOJHOMY IOCHOJAPCTBY MPHU PO3MIIIEHH] BIAXO/IB Ha MJIOMIAKAX 3€MJII,
BPaxOBYIOUHU iX TOKCUYHICTb.
3apaua 5.2.3 PoszpaxyBatu 006’em 7% - HOro po3uMHY MOTAIlLY, IKM HEOOX1THO
3aTpaTUTH
JUTSI 3HEIIKO/IPKEHHS CIPYaHOro rasy, o BUxoauth 3 BukujgamMu TEC Ha
npoTs3l 106M, skuo notyxHicts TEC, npaiiorodoi Ha kKaM’SSHOMY BYTULT1
ckaagae 1000 mBt/ron. Koediuient Bukopucranns noraury 90%. I[Tutoma

Bara 7% -HOTO PO3UMHY NOTamly piBHsAeTbes 1,06 T/cm®.



Bupimenss

1). CkiamaeMo CUMBOJIM [TO3HAYEHHS YMOB 33/1a4i Ta 3alMCYEMO PIBHSHHS pearlii,
1110 JIEKUTH B OCHOBI mpoecy 3uemkomkenns SO, B Bukumax TEC.
N=1000 64 106 T
C Na,co,=7% SO, +Na,CO, =Na,SO, + CO,
d Na,co,=1,06 M X
K, =90°... 64 Ta 106 — MOnsIpHI MacH CipyaHOro ra3y Ta noTtaty,
AK1 BCTYNAlOTh B PEaKiito HEUTpaizalii npu
V Na,co, 3HEIIKOKEeH1 Tra30Boro BUKkUy Big SO, .
2). CkopHuCTaBIIUCH CXEMOIO MaTepiaibHOro OajaHCy, I10 300pakeHa Ha PUCYHKY 5.3

3).

4).

5).

CKJIaJIeMO MIPOTMOPIIIIO0 JJIsl pO3paxyHKY KUTbKOCT1 SO, , 1110 BUKUJAETHCS 32 TOJIUHY

TEC 3agaHo0i NOTY>KHOCTI:

[Tpu notyxnocti TEC 2400 mB1/r. — 3a ronuny Bukunaersca — 34 1/ SO, —

[Tpu 3ananiit noryxuocti — 1000 mBt/ron - ---------------------- M
34 x1000
M=——=1417
2400 T/TON.
3a 100y Bukuau SO, ckmanyte: M, =1417x24 =340 1,

CxopucTaBIIMCh 3HANAECHOIO BETMUYUHOIO M 006 1 BHIIIE MPUBEJCHUM PIBHSHHSIM

3HaIeMO Macy MoTairy, HeoOxigHoro A Herlrpamzanii SO, .

340 x106
:> —

64 106 X =56312 .

340 X

BpaxoByrour HEMMOBHOTY BUKOPUCTAHHS MOTAIY MPU PEAKIli, 3TIHO 3aAaH01

yMOBH, 3HaxoauMo (aktuuni Butpatu Na,CO , ;



56312x100
Mp06.¢pakr. = Mteop./0,9 = 9—OX =625,7T.

6). BpaxoBytouu, 1110 OTAIl BUKOPUCTOBYETHCS y BUIIISAL 7% pO3UMHY, 3HAXOAMMO
Macy pO3uuHY:

625,7T. 7%

M po3uuny 100% — M, = 2P =893851

7). Po3paxoByemo 00’ €M po3unHy, IKUH HEOOXiTHO MIPUTOTYBATH JJisl 1OOOBOT
noTpeou.

M,,. 89385

d 1,06m/ m°

po3Y

=8432.m°

V px Na,co,=

BinnoBink: 00’e€M po34yHrHY MOTAIY AJI 3HEIIKOXKEHHS CIpYaHOIro ra3y B BUKUAAX
TEC 3amanoi moTykHOCTI 3a 100y ckiagae 8432 °.

Ha ocHoBi npuBeneHoi cxemu marepianbaoro 6anancy TEC (main. 3) MoxyTb OyTu

CKJIAJICH1 1 IpyTi 3aa4i.

XiJ BUpIIIEHHS TOCTABICHHUX 3a/1a4 MOKe OyTH 1 IHILIUM, 0€3 BUKOPUCTAHHS

MPUBEACHOI CXEMH, a 3 BUKOPUCTAHHSAM B1ZIOMOCTEHN NPO KaJOPIHHICTh BYT LI, YU

JAPYroro BUy NajJuBa, Ta MPO BMICT B HbOMY KOMIIOHEHTIB, 1110 YTBOPIOIOThH arpeCUBHI

BUKHJIH B aTMOc(epy, Ta Mpo MOBHOTY 3ropaHHs Tomiuea. [lapanenbHo MOXyTh OyTH

MOCTABJICH] 33/1a4l [0 TEPUTOPIT 3€METBHUX YT1/b, 1110 BIABOASITHCS JJI CKJIayBaHHS

TBEPAMX B1IXO/I1B, Ta MPO 30MTKH, 110 3aBAAOTH Pi3HI BUIU BIIXO/11B HABKOJIUIIIHHOMY

MPUPOAHOMY CEPEFTOBHUIILY.

5.3 Po3paxyHku KOHUIeHTpauUiii 3a0pyaH0Ba4iB atMocdepu 3 BUKOPUCTAHHAM

PI3HMX OAMHHMIb BUMIPiB, IPUIHATHX B PI3HUX KPaiHAX Ta PI3HUX raay3sax

. . 3 3
KoHueHnTpariii 3a0py/iHI0Ba4iB NOBITPSI MOKYTh BUPAXKATHUCS: MI/M ~, MKI/M
00’ emHUMU TIporieHTaMu % (00.), a00 MOJTBLHUMHU JOJSIMH, 400 MaCOBUMU MPOILICHTaAMHU,

Y1 MacoBUMHU 10JsiMU. e cTocyeThes BiITUM3HIHOI npakTHku. [Toporoso gomyctumi

. o 3
KOHLEHTpallli B YKpaiHi IPUHHATO BUPAKATH MI/M



VY O11bIOCT1 €BpONENChKUX 3aXiTHUX KpaiH, a Takox y CLLIA npuiinaro Bupaxaru
KOHLEHTpallli 3a0py/IHIOBaviB aTMOC(EPH B OJUHULSAX PPT Ta ppB. PpT — 11e mpomiis, a
ppB — 11e pobenu.

— 1 00’em razoBor HIOBaY — .
— 00’ €M Ta30BOro 3a0py/IHIOBaya = vt

ppm
10° 06’emiB (IOBITps+3a0pyIHIOBAY ) (5.9)

TOOTO IPOMLJISL JOPIBHIOE OJHINA MUJIbHOHHINA YaCTHHI.
[lepeBara 11poro cnoco0y BUpaXeHHs! KOHLEHTpaIlii B TOMY, 10 TaKa KOHIIEHTpallis He
3aJIEKUTh BIJ TEMIIEPATYPH MOBITPS Ta aTMOC(HEPHOTO TUCKY, 00 UHCENbHUK Ta

3HAMEHHHUK BapbIOIOTh B OJIMHAKOBIN Mipi IpH 3MiH1 aTMOchepHUX YMOB. B Toil ke yac

. . . 3 3 . . . .
TaKl OJUHULl BUMIPY SIK MI/M , @00 MKI/M~ 3MIHIOIOTBCS Y BiJIMOBITHOCTI 3 Ta30BUMHU
3aKOHaMU.
[IpoMisig criBBIZHOCUTHCS 3 00’ €EMHUM MPOLIEHTOM CIIAYIOUHMM CHiBBIIHOIICHHSIM:

ppm = 1 M = 0,0001% (06). (5.10)

BaroBa KOHIIEHTpAILis CITIBBIIHOCHTHCS 3 PPT (MIIH ) CITIIyIOUUM PIiBHAHHSIM:

MJIH  x MOJISIpHA Maca

3 — 1 03
M/ MOJIAPHHH 00 €M * (5.11)

npu Temreparypi 25° C (298 K) ta tucky 750 MMm. pT. CT. (IpUAHATHME 3a pyOexeM 3a

HOpPMaJIbH1 YMOBH) CITiIBBIJHOIICHHS Ma€ BUTJIAL:

MJIH * x MOJISIpHA Macy

-3
/= 245 <10 (5.12)

3a yMOB HalllMX, BITYM3HSHUX HOPMATHUBIB MOCTi{HA CKJIaJI0Ba B 3HAMEHHUKY (4)
BigHOCHUTBCS 70 760 MM. pT.cT. Ta Temmeparypu 0° C (273 K) i cknamae 22,4.

) ) 3
[Tpu HE0OXi1MHOCTI MepepaxyBaT MI/M B PPM MOKHO CKOPUCTATHUCh
CITIBBITHOIIICHHAM

MOJIBHUA 00’ eM

_ 3 :
Ppm = wr/m MOJISIpHY Macy ' (5.13)

MOJISIpDHY Macy

3 —_— L]
mr/m = ppm x MOIISIDHUHR 00 €M ’ (5.14)




3amauya 5.3.1 Jlo3BojeHa KOHIICHTpAIisl Y BUXJIOII JISTKOBOTO aBTOMOOLISI CKJIa1ae
1,5% o 06’emy okcuay Byrieito (CO). Sxoro Oyae KOHIEHTpallis B
Mr/m° (mpu 25°C i P=latm)?
Po3p’sizanns: 3rigHo Gopmysi (2) 1 mau — 0,0001%, a 3agani 1,5%
ckinanyTth: X muH — 1,5%
CKJIayTh

_ man x1,5%

X = W =15000 v CO (ppm)

a 3rigHo dopmyiti (5.6)

=171x10° yr/m°

28
3 = X
C (wr/m”) = 15000ppm X

]
: 3 . : :
B takomy Burisai — (Mr/m - ) 3HalIeHy KOHIIEHTPAIIIl0 MOYXHO TTOPIBHATH 3

. 3 . .
HopmaTtuBHOWO B Ykpaini [1/IK o, = 3mr/m ™. ToOTo 3HaiiieHa KOHIIEHTpallis

nepesuiye gonyctumy B N pas.

171x10°

N =5700 (pag)

BinnoBiges: Jlo3Bosena konneHTpatliss CO B aBTOMOOUTBHOMY BUXJIOI MTEPEBUIILYE

JOIYCTUMY JIJISl HOBITPs skUuX MacuBiB B 5700 pasis.

3agaua 5.3.2 Cepennboa000Ba KOHLEHTpauis Alokcuay cipku SO, B naHii

. . . 3 .
micieBocti  mpu 25° Citucky 1 atm. Ckiamae 415 mxr/m ™ . SIK 111 KOHIIEHTpAITis
CHIBBIIHOCUTHCS 3 IONYCTUMOLO, 3T1IHO (eJiepaibHUM HOpMaTHBaM

Awnrnii (0,14 ppm).

: : . 3
Jliist po3B’si3aHHS 3a/1a4i HEOOXiTHO MePEBECTH 3a/IaHy KOHIIEHTPAIIIIO - MKI/M ~ B
oauHUIl ppM. [{ist TaKOTO TIEpPEeBOAY 3pyUHO cKopucTatucs hopmysoro (5.9),

nepepaxyBaBLINd MKI B PPM.



24,5 _
ppm = 10_3H =158,86 x10 ’ =0,159 ppm
3HalifieHa BennurHa nepesuinlye Hopmatupny: 0,159) 0,14 (ppm).

0,159
CTymiHb MepeBHIIeHHs cKiagac: N = 014 =113 (pa3)

BinnoBige. 3amaHa KOHIIEHTpallisl IEpEeBUILYE HOpMATUBHY (denepanbHy st AHTIIT
B 1,15 pasiB).
3agaua 5.3.3 KonmenTpariiist 0300y B aaHiii micueBocti 118 mxr/m®. Un nepesuiye

BoHa (oHoBy KoHIeHTpamiro (0,01+0,04 mau ). IopisusaTH i3 mo3BoacHOO I1J][K03= B

Bupimenns: s po3paxyHKiB CKOPUCTAEMOCH PIBHSHHSM (4).

MIH X Mo.macy «10°2:
24,5

MKI/M =

mre | m® %245  118x 24,5
mon.macyx10°  48x10°

3BIIKK MJIH "=

=0,06023

3HalJIeHa KOHLIEHTpaLisis epeBUIlye POHOBY, TaK SK:
0,06023 > 0,01 ? 0,04
ppm ppm
A TOpOTroBO JOMYCTUMY HE NEPEBUIIYE, SIKILO 3HANACHUN PE3yIbTaT OKPYTIUTH JI0
TOYHOCTI, BIMIOBITHO TO1, B siKii BUupaxkaeThes [1JIK — mo cotux moneit ppr.
0,06 = 0,06
ppm  ppm

3HAUJEHO  JOIyCKAETHCS

Sk BUIUIMBAE 13 MPUBEJCHUX PO3PAXYHKIB, MOTPIOHO 3HATH (OPMYJIU JJIsl IEpEPaXyHKIB
PI3HUX OJIMHHULIb BUMIPIB. AJie 11 popMysiM HE BCl MaM’SITat0Th, ajie 3aKOH ABOrajapo
naMm’siITa€ KOeH, XTO 3aKIHUMB CEPEIHIO MIKOJy. ['paM — MosieKkyna Jiroooro razy

3aiiMae OJIMH 1 TOM e 00’ €M, 10 JopiBHIOE 22,4 11. (1711 HOpMAJIbHUX YMOB).



Cnig BIAMITUTH, 1110 aTMOC(EPHI YMOBU HE TEXHOJIOTIYHI — JIe TeMIiepaTypa 1 TUCK
BUMIPIOETHCS TUCSIYaMM, TOOTO iX MPUOIM3HO MOKHA BPAXOBYBATH, IK HOPMAJIbHI.
Tonai He TOTPIOHO 711 PO3PaXyHKIB MMaM’SITaTH POPMYJIH, OKPIM 3aKOHY ABOTajipo.

Hamnpukan ta x 3aga4a: B CKUIbKi pa3iB koHieHTpailiss CO B BUXJIONI, 110 ckiangae 2%

(06'emuux) nepesuinye [1J]IKco = mr/m

2m°CO
100x°nosimps’

JIOTiYHO MUCTTUMO: 2% (00) = (PiBH.1)

3HaiiieMo Macy 2Mm *Co

2241 CO > (12+16)=28 .
2x10°1 CO > XT
yo2X0x28 oo e 08

- 22’4 - = ] MT.

IligcTaBnsemo 3HaueHHs Macu 2M° — CO B mepire piBHAHHS

2.5x10°

1007 =25x10* yr/m° |

2% (06) =

. . . : : 3
Bignosins: Konuenrpanis CO B Buxuoni aBToMo0ins cknagae 2,5x10* mr/m~, a6o

3 3
25000 mkr/m , mo 3HauHo nepesuiye [1/IKco, sike cTaHOBUTBH 3 MI/M .

Cryninb nepeBunieHHs ckiaagae : 25000 : 3 = 8333 pas.

5.4 Po3paxyHKH B 00'€MHMX AHAJI3aX AHAJITHYHOT 0 KOHTPOJIIO
3agaya 541

Ckinbku cipuncrokucioro HaTpito (Na;SO3) morpeOyeThest sl IPUTrOTYBaHHS
5 nitpiB 8 % po3unHy, nuTOMa Bara sikoro pisHa 1,075 r/mu.

JlaHo:

V=5n

W (NﬁzSOg) =8%
p=1,075 r/mn

m (Na,SOs3) - ?



Pimenns

100 r po3unny — 8 r Na,SO;
51=35 000 mn

Mpacrsopa= © 000 1,075 = 5375 (1)

Maemecrsa = M p03q1/1Hy'W

Meeneersa = 5375 -0,08 = 430 (T)

Binnosink: 430 r CIpYUCTOKUCIOrO HATPUIO MOTPEOYETHCS SISl HPUTOTYBAHHS
5 18 % po3unHy, MIOTHOCTH sIKOTO piBHA 1,075 /M.

3agaua 5.4.2
Slka xinpkicte Oypu (NaBrsO7-10H,0) u ckinbku Boau MOTPIOHO B3ATH IS

npurotyBaHHst 2 kimorpamiB 5 % Na,Br,O; B po3paxyHKy Ha O€3BOJIHY CLIIb.

JlaHo:
W (NazBr407) =5%
m (NazBr407) =2 KT

m (NazBr407‘10H20) -7

mBom,I -
Pimtenus :
100 r pozunny —— 5 r Na,Br,Oy
2 KT — X
2000-5
X = =100
100 ()

M (NazBr,07) = 23-2+14-4+16-7 = 202 (r/MoJ1b)
M (NazBr;07:10H,0) = 23-2+14-4+16-7+10-(1-2+16) = 382 (1/mM0J1b)

382r NazBr407‘10H20 —202T NazBr407
X — 100r

382.100
_ 302200 1991
ST (r)

Meoms = 2000 — 189,1 = 1810,9 (r)

Binnosiae: 189,1 r 6ypel u 1810,9 r Bonu noTpiOHO B3SATH 7151 IPUTOTYBaHHS
2 xr 5 % -TO pO34MHY B PO3PaXyHKY Ha 0€3BOJHY Clb.



3amaua 5.4.3

Sy kinbkicte a3zotHokucioro Harpuro (NaNOs) mnorpiOHO B3siTH IS
npurotryBadHs 300 mi 0,2 MOJISIPHOTO PO3UYHMHY.

JlaHo:
0,2 M po3unn NaNO;
V pacrsopa = 300 M1

m (NaNQO3) - ?
Pimenns:
1 1 pozunny NaNOz; — 0,2 monst NaNOg3
0,371 S X
0,3:0,2
X = = 0,06 (mons)

M (NaNOQO3) = 23+14+16-3 = 85 (r/mMo01b)

1 monb — 85T
0,06 Molb — X
0,06-85

X :T = 5,1(r)

Binnosink: qis npurotyBanss 300 mit 0,2 MOISIpHOTO pO34HMHY Tpeda B3ATU
5,1 rpama a30THOKHCIIOTO HATPUIO.

3agaua 5.4.4

SAxa MmonsipHicTh po3uuny, B 600 M sikoro micturesa 21 rpam KOH.

JlaHo:
VpaCTBOpa = 600 M
m (KOH)=21r

MpaCTBOpa -?

Pimennsa :
B 600 mn pozunny KOH wmictuthes 21 r KOH
A B 1000 mi - (1 1) po3unay KOH =~ --------- ) Q——

~21-1000
600

X =35(1)



M (KOH) = 39+16+1 = 56 (r/mob)
I momp — 56T
X — 357
X = % =0,625 (MoITB)
Binnosink: MonsipHicTh po3uuny 0,625 mouib, B 600 M KOTOPOTo 3HAXOAUTCSA
21 r KOH.

3agaua 5.4.5
Ckinbku conu Na,CO3 mictures B 500 mit 0,25 HOpMaIbHOTO PO3YUHY.
JlaHo:

0,25 H po3unn Na,COs
V posuuny = 500 M1

m (NaCQOs) - ?
Pintenus :

B 1 aitpi (1000mi1) po3unny — 0,25r-eKBiBaJI€HTIB
500 M1~ mmmemmmmeee- ). G

500-0,25
X=—"""=0125(r-
1000 (r-skB.)

M (Na,CO3) = 23-2+12+16-3 = 106 (r/mM01b)
M
On=—
B-n
106
3m = = 53 -
12 (r-9KB.)
1 rpam-3KB. — S53r
0,125 rpam-3xB. — X

X = @ = 6,625 (1)

Bignogine: 6,625 r coau ( Na,CO3 ) mictutbes B 500 mi 0,25 HoOpMaIbHOTO
PO3UHHY.
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SMICT

1 Merta Ta 3amayl AUCHUILIIHM, 11 MICIIE B HABYAIBLHOMY IpOILIeCi
1.1 Mera BuKIagaHHs AUCITUTUTIHU
1.2 3anmadi BUBYAHHS TUCIUILUTIHU
1.3 Ilepenik 0a30BUX AUCIUILIIH
2 3arayibHi BiIOMOCTI PO CKJIaJ MPaKTUYHUX POOIT
3 KoHTposb piBHS 3aCBOEHHS JIEKIIITHOTO MaTepiany

4 KoHTpoJib pIBHS 3aCBOEHHS MaTepially, 1110 BUHOCUTHCS IS
CaMOCTIMHOI'O BUBYEHHS KypCy

5 Po3B’s13aHHs 3a1a4

5.1 Po3paxyHKu 10 BU3HAYEHHIO KOHIIEHTPALll] IIKIIJIMBUX PEUOBUH Y MOBITPI, 110
YTBOPIOIOTHCA MPHU PO3CIFOBAHHI ra30BUX BUKUIB TPOMUCIOBUMU MIAIPUEMCTBAMU
yepe3 BUCOTHI Jpkepena (Tpyowu)

5.1.1 MakcumyM MpU3eMHOI KOHLIEHTpaIlii

5.2 Po3paxyHKOB1 METOAM KOHTPOJIIO 32 CTAHOM TOBITPS 30HH, MIPUIIETIIOL 10
TEIJIOBUX €JIEKTPOCTAHIIIH.

5.3 Po3paxyHKu KOHLEHTpauii 3a0pyIHIOBa4YiB aTMOC(HEPH 3 BUKOPUCTAHHSAM PI3HUX

OJIMHULIb BUMIPIB, IPUMHATHX B PI3HUX KpaiHax Ta pPi3HUX raiay3sx

5.4 PozpaxyHku B 00'€eMHHX aHaNi3aX aHAIITUYHOTO KOHTPOJIIO



HABYAJIbHE BUJIAHHA

MeTtoauyH1 BKa31BKH JI0 BAKOHAHHSI CaMOCTIHHOT poOOTH 3 JUCHUIUTIHY “ Metoau
BHUMIpPIOBaHHS NapaMeTPiB HABKOJIUIIHBOTO CEPEeIOBUIIIA” .
s cnenianbrocTi 6.070800 “Exosiorist Ta 0XOpoHa HABKOJIMIIIHBOTO CEpPeOBUIIA”.

Yknagau: Tpodimenko Mapist OnekciiBHa

[lignucano 10 ApyKy 2011 p. ®opmar A4.
0O6’em 1,5 npykoBanux apkyuuiB. Tupax 20 ex3.
3akaz 51918, m. /IHINpOA3EpAKUHCHK,

Byn. quinpoOyaiBcebka, 2.



PELOHEH3IA

Ha wmemoouuni exazisku 0o camocmiunoi pobomu 3 Oucyuniinu ,, Memoou
BUMIPIOBAHHS ~ NAPAMEmMpPI8  HABKOIUWHbO20  cepedoguwya’  O0as  cmyOeHmis
cneyianonocmi  6.070800 — ,, Exonociss ma 0XopoHa HABKOIUWHBLO2O cepedosuya’,
ckaaoeHuti ooyeumom Kageopu Exonocii ma oxopoHu HABKOJIUWHBO20 Cepedosuuyd

Tpoghimenko Mapieto Onekciignoro, KaHOUOAMOM XIMIUHUX HAVK.

MetoauyHi BKa3iBKM  CKJIQJCHO Yy BIAMOBITHOCTI 3 POOOYOI0 MPOrpamMoro Ji0
BIITOBIAHOT AUCIIAILIIHY .

B meronuuni HaBeAeHO — BCTYH, METY 1 3ajladl caMOCTIMHOi poOOTH, HaBEIEHO
Nepeslik MUTaHb, $SKI MOXYTh OyTH 3alpONOHOBaHI CTYJEHTaM IpUd MPOBEACHHI
TECTOBOT0 KOHTPOIIO IO TEOPETHYHIM YACTHUHI 3MICTOBOI'O MOJY IS

JUIs miIroToBKM [0 NPAKTUYHOI YAaCTHMHM 3MICTOBOTO MOAYJIS MPOMNOHYETHCS
BUpPIIIEHHS 3a/Jad, sKI OKpecleHl TpboMa po3JUIaMu JUCUUIUIIHU ,,MeToau
BHUMIpPIOBaHHS MapaMeTpiB HABKOJUIIHBOIO CEPeOBUIIA”

[IpuBenena 3Ha4yHa KUIBKICTh MPUKIAAIB BUPIIMICHHS 3ajlad 10 KOXHOTO PO3JLTY
IUCIUILIIHHA.

B marepianax BKa3iBOK, 110 PELIEH3YIOTHCS, BMIIIEHO KPUTEPIi OLIIHIOBAHHS SIKOCTI
BUKOHAHHS 3aBJaHb, 3arajJbHUM CMHCOK JITEpaTypu, HEOOXiTHOI SISl MIATOTOBKHU 0
BUKOHAHHS MOJIyJIBHOI'O KOHTPOJIIO.

MeroanyHi BKa3iBKM JO CaMOCTIHHOI pOOOTH HAIMKCAHO JEP>KaBHOI MOBOKO Y
BIIMOBIIHOCTI 3 BHUMOTaMHM YWHHUX CTaHAApTIB 10 o(hOpMIIEHHS HaBYaJbHO-
METOIMYHO1 JIITEpaTypH, HAJPYKOBAHO HA KOMIT't0Tepl HA 2 8§ CTOpIHKaX.

Bkas3iBku, 1110 peLieH3yIOThCS, MOKHA PEKOMEHAYBATH JJI1 BUJAHHSA BUIAABHUUUM

uentpom JIJITY B kimbkocTi 20 —TH €K3EMILIAPIB.

PenieHseHr, K.T.H., JOIEHT A.B. XypasnboBa




