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NPAKTUYHUX POOIT 3 PEKOMEHJAIIsIMU /10 iX BUKOHAHHSA, KOHTPOJIbHI TUTaHHSA,
CIIMCOK BUKOPHCTAHOT Ta pEKOMEH]I0BAHO1 JIITEPATYPH.

OpienToBaHo Ha 3a0e3MedyeHHs HABUYAJBHOTO TIpollecy 3700yBayiB CTyIEHS
MaricTpa 3a OCBITHbO-TIpoeciiiHoo mporpamoro «Ekonoris» 31 cheriaabHOCTI
E2 Exonoris ¢TocOBHO Haja0aHHsS MPAKTHUYHUX HABHYOK Yy 3aCBOEHHI JTUCIUTUIIHH
«HaykoB1 OCHOBH paIlioHaAJILHOTO MPUPOIOKOPUCTYBAHHS.

BianoBinaneHuid 3a BUIYCK 3aBijlyBauka Kadeapu €KoJorii Ta TEeXHOJIOT1H
3aXUCTY HaBKOJIMIIHBOTO cepenoBuiia O.0O. bopucoBcbka, KaH[I. TEXH. HayK, JOLL.
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3AT'AJIBHI IIOJIOXKEHHSA

MeToauuHi peKOMEHJaIli 10 BUKOHAHHS MPAKTUYHUX POOIT 0a3yroThCsS Ha
OCHOBHHX TCOPETUYHUX TIOJIOKCHHSIX JICKIIHHOMY Kypcy «HaykoBi ocCHOBH
paIioHATPHOTO  MPUPOJOKOPUCTYBAHHSI», IO € OO0OB’SI3KOBOIO  OCBITHBOIO
KOMITOHEHTOIO IPYTOro (MariCTepCchKOro) piBHSI BUILOI OCBITH.

Hucuurmuiina mnepenbadae ¢gopMmyBaHHA y MalOyTHIX ¢axiBiiB (MaricTpis,
MaricTpiB HayKOBIIiB) YMIHb Ta KOMIETEHIII1 1151 GOPMYyBaHHS Cy4acHO1 €KOCB1OMO1
Ta €KOBIJIMOBITAIHPHOI MTOBEIHKK B YMOBAX I'OCMOIAPCHKO1 Ta MOOYTOBOT JISJILHOCTI,
3abe3reueHHss MaOyTHIX (axiBIIB 3HAHHSAMH Ha PIBHI HOBITHIX JOCSITHEHB IIPO
OCHOBHI KOHIIETIIii MPUPOJIO3HABCTBA, CTAJIOTO PO3BUTKY 1 METOAOJIOTIi HAyKOBOTO
Mi3HAHHS JJIS MONIYKY Ta BIPOBAKEHHS HOBITHIX €KOAPYKHIX TEXHOJIOTIN Ta IHIIUX
3aXOAIB JUIsl TIJABUIIEHHS €KOJOTIYHOT O€3MeKu JOBKUUIA Ta 3a0e3leueHHs
paIioHATBHOTO MMPUPOIOKOPUCTYBAHHSI.

MetoauuHi  pekoMeHJalli  MpuU3HA4YeHl i1 CBIIOMOrO  BUKOHAHHS
MpakTUYyHUX  poOIiT 3  aucuuiuliHl  «HaykoBi  OCHOBM  palliOHaIBHOIO
MIPUPOJOKOPUCTYBAHHS Ta 3aKPITJICHHS TCOPETUIHUX 3HAHb, HA0OYTHX 3100yBaYaMu
B JIEKLIITHOMY KYypCi, a TaKOK ()OpMyBaHHS HABUYOK 13 3aCTOCYBaHHSA iX y MOJAIbIIIIHI
MPaKTUYHINA Ta HAYKOBIA POOOTI €KOJIOTIYHOIO CHPSMYBaHHS, B TOMY YHCII I1J Yac
BUKOHAHHS KBaJl(iKaliifHOi poOOTH MaricTpa..

B MeTtoanuHux pekoMeHAAIlIX MPEICTABICHO YOMUPU NPAKMUUHI poOomu,
TEMU SIKUX HOCSTh YHI(DIKOBAaHWUN XapakTep, IO J03BOJSIE BUKOHYBATH KOXKHY
NPaKTUYHY pOOOTYy 3 ypaxyBaHHSAM  CHEHU(IKK OYIKYBAaHMX JUCIUIUTIHAPHUX
pe3yibTaTIiB HaBYAHHS 3a BIAMOBIIHUMHU poOOYMMH Tporpamamu. Jlocsraerbes 11e
1] YaC BUKOHAHHS YKa3aHUX MPAKTUYHUX POOIT MUISAXOM OOpaHHS TaKuxX 00’ €KTIB
aHamizy, JOCHDKeHHs a0o OOrpyHTyBaHHS MapaMeTpiB KOHCTPYKLIH, sKi
BIIMOBIAAIOTh cHEnU@illl BIAMOBIAHUX OCBITHIX MPOrpaM HaBYaHHS, TOOTO 3
Ekozorii, TexHomorii 3aXucTy HaBKOJIMIIHBOTO cepeoBuIla Ta Pecypco3depexeHHs
B TIPHUYO-METAITYPIriiHOMY KOMIUIEKCI.

TeKkCT MpakTUYHUX POOIT BUKJIAJEHO 32 THUIIOBOIO CTPYKTYPHOIO CXEMOIO:
TeMa, MeTa poOOTH, CPOPMOBaHI pe3yJbTAaTH HABUAHHS, IMOJAHHSI TCOPETUUHUX
MOJIOKEHb 3a TEMOK KOXXHOI TMPakTHYHOI pOOOTH, MpaKTHYHE 3aBIAHHS IS
CaMOCTIITHOTO BUKOHAHHS Ta MUTAHHS ISl CAMOKOHTPOJTIO.

[IpakTuHi poOOTHM BHUKOHYIOTHCA 3700yBayaMu 3TiHO 3 TOCTaBICHUMHU
3aBJAHHSIMH 3 BUKODHUCTAaHHSAM HaBEICHUX B POOOTI METOAIB, METOIHK,
MaTeMaTUYHUX MOJIEeH, cXxeM, TabJIuIIb.

Pe3ynbraTomM BUKOHAHHS MPAKTUYHOT pOOOTH € 3BIT, SKUH MISATa€ 3aXUCTY.

3BiT 3 NPaKTUYHOI POOOTH MYCUTh BHUKOHYBaTHCh Y BHUIJISAL €IEKTPOHHOTO
¢daiiny 3 BuxopuctanHsm Word, Excel, ¢dopmar cropinok A4 abo 1HIIHMX
KOMIT FOTEPHUX Mporpam BiMOBIAHO 0 cnenudiku 3agaHux abo 0OpaHuX 00’ €KTIB,
aHami3y, JOCIIKEHHS, OOTPYHTYBaHHSI UM KOHCTPYIOBaHHS (3T1IHO 3 OYIKyBaHUMU
pe3yibTaTaMu HaBUYaHHS, NependadyeHuX Yy BIAMOBIAHUX POOOYMX MporpamMax 3
JTUCHUTUIIHM ). 3BIT MOBUHEH BKJIIOYATHU:

- TUTYJIBHUMA apKy1l,



- Ha3BY Ta METy po0OOTH,

- 3aBJIaHHS Ha MPAKTUYHY POOOTY,

- pe3yJIbTaTd BUKOHAHHS 3aBAaHb Ha IPAKTHUHY pOOOTY,

— BHCHOBKHU.

B pe3yJbTaTi BUKOHAHHSI NPAKTHYHUX PoOiT 37100yBavi NOBUHHI HA0OYTH
AUCHHUILIIHAPHI pe3yJIbTaTH, 110 NepeadayveHi y po0o4iil mporpami, o HaBeJeHi
HIOKYe.

3HaTH METOJW OIIIHKK €KOJIOTIYHUX PH3UKIB JJi1 OO0 €KTIB JOBKUUIA MPH
pI3HUX BapiaHTax peajizaili MIAIPUEMCTBOM MPUPOJOOXOPOHHUX IIporpaMm Ta
3aX0/I1B.

3HaTH CTPYKTYpPY, OCHOBHI KOHILEIIIi, 3aKOHM 1 3arajbHi MpoOJIeMH
IPUPOJIOKOPUCTYBAHHS, BUKOPUCTAHHS Ta 30€peXKEHHS MIHEPAaJbHUX, 3€MEJbHUX,
BOJHUX, O10JIOTTYHUX PECYPCIB.

[InanyBaT Ta OpraHi3oByBaTH HAyKOBO-AOCIIAHY pOOOTY 3 BHUPIIICHHS
€KOJIOTTYHUX TMPOOJIeM OXOpPOHM HABKOJIMIIIHHOTO CEPEJOBUINA Ta EKOJOTTYHOL
Oe3IeKHu.

3M1MCHIOBATA 1HHOBALIMHY HAYKOBO-JIOCHIJHY Ta BUPOOHUYY AiSUIBHICTH 3
pPO3pOOKM Ta BIPOBAKEHHS CYYaCHHX TEXHOJIOTIH OXOPOHH HABKOJHUIITHHOTO
CEpEeIOBHUILA Ha PI3HUX €TaIax >KUTTEBOTO LIMKITY BUPOOHUIITBA.

Oobuparu ONTUMAJILHHAM BapiaHT peanizauii 1IPHUEMCTBOM
IPUPOIOOXOPOHHUX MPOTpam Ta 3aX0JIIB.

OpraHi3oByBaTH, IJIaHYBaTH Ta MPOBOJUTH HAYKOBO-JIOCHIIHI poOOTH B cdepi
€KOJIOT1i Ta 3 paIliloOHAIbHOTO MTPUPOJOKOPUCTYBAHHS.

AHanizyBatu 1H(OpMaIlI0O MPO CTaH MOBKUUIA Ta BHPOOHWUYOI cdepu s
BUPIIIICHHS 3aB/IaHb B MPODECiiHIM MisITBHOCTI.

3acToCOBYBaTH CTaTHUCTHYHI HAyKOBI METOAU npu 00po0iri
€KCIIEpUMEHTAJIbHUX JIaHUX HAYKOBUX JIOCHIIKEHb B €KOJIOT14HIN cepi.



INPAKTHYHA POBOTA Nel
AHaniz IHCMUMYYIiOHAIbHUX MEXAHI3MI8 YNPABNIHHA BOOHUMU pecypcamu 3
BUKOPUCMAHHAM  €KOJO2IYHO eQeKmugHux 3aKOH00as4yux axmis, anpob08aHux
3ax00i8 i 3ac00i6 ma HOGIMHIX piuleHdb

Mera: HalyTTs HaBMYOK aHami3y I1HCTUTYI[IOHAJbHUX MEXaHI3MiB
YOpPaBIiHHSA BOJHUMH peCypcamMH 3 BHUKOPHUCTAHHAM €KOJIOT1YHO e(EeKTUBHUX
3aKOHO/IaBYMX aKTIB, alpoOOBaHUX 3aX0/IiB 1 3aC001B Ta HOBITHIX PIIICHb

B pesynbrari BUKOHaHHSA JaHOI MPaKTUYHOI poOoTH OyayTh chopMoBaHi

HACTYTIHI pe3yibmamu HA6UaHHA:

3HaTU CTPYKTYpYy, OCHOBHI KOHIIENIli, 3aKOHM 1 3arajibHi mpoOJieMu
MIPUPOJOKOPUCTYBAHHS, BUKOPHUCTAHHS Ta 30CPEKCHHS MiHEpaJbHUX, 3EMEIbHHX,
BOJHUX, O10JIOTTYHHUX PECYPCIB

Obuparu ONTUMAaJIbHUM BapiaHT peanizartii 1 ITPUEMCTBOM
IPUPOAOOXOPOHHHX MTPOTPaM Ta 3aXO/IiB.

AHamizyBatu 1HGOpPMAIIIO MPO CTaH JOBKUUIS Ta BUPOOHMUOI chepu st
BUPIIICHHS 3aB/IaHb B MPO(ECiiHIi TIsITHOCTI.

3aBnaHH1.

O3HallOMUTHCS 3 OCHOBHUMHU 3aX0JIaMU 3 OXOPOHU BO/I.

3acBOITH IHCTUTYILIIOHAJIBHI 3acaiu 3a0e3MEeUeHHs] BIITBOPEHHS BOJIHHUX
pecypciB Ha OCHOBI aHaii3y MPOOJIEMHUX MHUTaHb, SIKI CTOCYIOTHCS CTBOPEHHS B
IHCTUTYLIIOHAJILHOMY ~ CEPEJOBHIIl  BOJOKOPUCTYBaHHA Oa3MCHHX I1HCTUTYTIB,
IHCTUTYTIB PUHKY Ta (PIHAHCOBO-EKOHOMIYHOT'O PETYJFOBAHHS. .

Bu3HaunuTu mneBHI 1HCTUTYLIOHAJIbHI 3acaau (TIE€BHI 3aKOHM YW HOPMATHBHI
nokyMeHtH), cepen sakux  «lIpaBoBi», «Opranizamiiiai»y, «TexXHOIOTIUHDY,
«ExonomiuH1», «HaykoBi», «CorianbHi» IS TOKPAIIEHHS BOJJOKOPUCTYBAHHS.

3anponoHyBaTH CHCTEMY 3aXOiB Il €()EeKTUBHOTO BOJOKOPHUCTYBaHHS Ha
obpaHoMy 00’ekTi (perioH, MicTo, palioH MicTa, TIOTY)KHE TIPOMHCIIOBE
HIIMPHUEMCTBO), 3 BUCBITIICHHSAM IIEBHUX PEKOMEHAIlIN, CIIUPAIOYKCh Ha BIJIMOBIIHI
3aKOHH, HOPMATHBHI JOKYMEHTH, CTaHAApPTHU30BaHI a00 BiJOMI METOJIHUKH, TEXHIUHI
pillIeHHsT 4 3aco0M, IHHOBAIIMHI TEXHOJIOTiI a00 coIladbHI HOBOBBEACHHS, IO
3abe3reuarh 30epeKeHHST BOJTHUX PECYPCIB.

[linroryBatu eneKTpOHHUM (paili 1715 3BITY, 110 TOBUHEH MICTUTH:

- OCTAaHOBKY 3ajavi;

- OCHOBHI TEOPETHUYHI TMOJOKEHHS II0JI0 3a0e3nedyeHHsl 30€peKEeHHsI BOJIHUX
pecypciB.

- peKOMEH 11111 Ha OCHOBI Ha BIJMOBIIHUX 3aKOHIB, HOPMAaTUBHUX IOKYMEHTIB,
CTaHJAPTU30BAaHUX METOJMK, TEXHIYHHUX PIIIEHb YW 3aco0iB, 1HHOBAIIMHUX
TEeXHOJIOTi a00 COIllaJIbHUX HOBOBBEJICHB, IO 3a0e3rnedaTh 30epeKCHHS BOJIHUX
pecypciB;

- BUCHOBKH 32 KOHKPETHUMHU PE3yJIbTATAMU aHAJI3Y.
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TEOPETUYHA YACTHUHA

3axoau 3 0XopoHM Ta 30epe:keHHs BOJ K LIHHOIO pecypcy.
IIpasosi 3axo0u — JOTPUMaHHSA MPUPOJOOXOPOHHUX 3aKOHIB, BojHoro
KOJIEKCY YKpaiHH.

Opeanizayitini 3axo0u — CTBOPEHHSI CXE€M KOMIUJICKCHOTO BHUKOPHCTaHHS Ta
OXOpOHH BOJ OaceilHIB piuoK, sIKi MOBUHHI 3a0e3IeuyBaTh 30€peKeHHS SKOCTI BOJT
3TiJTHO BUMOT TIPAaBHJI OXOPOHH ITOBEPXHEBUX BOJ Bia 3a0pyaHEHHS CTIYHUMHU
BOJIaMH, TIPABHJI CaHITAPHOI OXOPOHHU MPUOEPEKHUX BOJ MOPIB, MOJIOKEHHS IPO
MOPSAJIOK BUKOPUCTAHHS 1 OXOPOHH IM1/1I3€MHUX BO/I.

Texnonoeiuni 3axo00u — MISIIbHICTh, HAIIpaBJICHA HA:

3MEHILECHHS OOCATIB CTIYHMX BOJ 32 PAaxXyHOK YJOCKOHAJIECHHSI TE€XHOJIOT1H
BUPOOHMIITBA;

MOKPAILIEHHS] METO/IIB OUMIIICHHS! CTIYHUX BOJI; BUJIYUEHHS 13 CTIYHUX BOJ Ta
yTUIi3alis [MIHHUX PEYOBUH; BIPOBAHKEHHS 00OPOTHOTO BOJONOCTAYaHHS; 3aMiHa
BOJSTHOTO OXOJIOJ)KEHHSI MOBITPSIHUM

Exonomiuni 3axo0u — po3po0Ka 1 BOpOBAKEHHSI KPUTEPIiB 3 OIIHKU 30MTKIB
BiJl 3a0pyJIHEHHS BOJI, CTUMYJIIOBAaHHS BIPOBA/KEHHS BOJ030epiralounx
TEXHOJIOT1H TOIIO.

Hayxkosi 3axo0u — npoBeJIeHHsI TEOPETUUHUX (T1APOJIOTTYHHX, TIAPOXIMIYHUX,
TAPOEKOJIOTIYHUX, HAMpPABJICHUX Ha MOKPAIEHHS BCI€l CUCTEMHU OXOPOHHU BOJ) 1
MPUKJIAHUX JOCHIIKEHb (HAlpaBJICHMX Ha BJOCKOHAJEHHS I1CHYIOYUX METOMIB
OUHMIIEHHS CTIYHUX BOJ, pO3pO0OKY BOJ030€piratounx TEXHOJIOTIH).

Coyianbui 3ax00u — CTBOPEHHS CHOPHUSTIMBUX YMOB JJIA MPOXUBAHHS,
370pOB'A 1 BIANOYMHKY 3 BHKOPHMCTAHHSAM BOJHUX DECYpCiB; BUXOBAHHS
OepeXIIMBOTO CTAaBJICHHS A0 BOJHUX PECYpCIB CHIIBHHUMH 3YCHIUIAMU JCPKABHUX
OpraHiB 1 rpOMaJICBKUX OpraHi3ailiii; eKoJIOT14Ha OCBITa 1 TPOMaJChKa €KOJOriYHa
IISUIBHICTD.

IncTurynionanbHi  MexaHi3Mu  3a0e3le4YeHHS] BiITBOPEHHA BOJHHX
pecypcis.

st hopMmyBaHHS COIIaIbBHO OPIEHTOBAHOI PUHKOBOI EKOHOMIKH, sIKa
IPYHTYETHCS HA PECypPCOOIATMBOMY MPUPOIOKOPUCTYBAaHHI, HEOOX1THO PO3POOUTH
CyyaCHMM  I1HCTUTYLIOHaJbHHM  MEXaHI3M  EKOJIOTIYHO  30aJaHCOBaHOTO
BOJOKOPUCTYBAHHS, IO BJAJIO TOE€IHYyBaTUME (opMasibHI (3aKOHH, ITiJI3aKOHHI
aKTHU, TpaBWIa, CTaHAAPTH, METOIUKHU, ampoOOBaHI HOBITHI METOAM, HAYKOBI
pllIEHHS TOIO) Ta HeOopMalibHI (3BUYal, TPaaullli, IHHOCTI TOIIO) IHCTUTYTH, SK1
OpsIMO YK OINOCEPEIKOBAHO 3a0e3MeuyBaTUMYTh 3aly4y€HHS BOJHUX PECYpCiB Yy
rocrnofapcbkuit 000pOT, PEryIIOBATUMYTh IX MEPEPO3NOILT 1 CIOKUBAHHS.

Crporoani icHye 6araro MmpoOJIEMHUX THUTaHb, SIKI CTOCYIOThCSI CTBOPEHHS B
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IHCTUTYLIIOHAJILHOMY  CEpEJOBHUILll  BOJIOKOPHUCTYBaHHS Oa3MCHUX I1HCTUTYTIB,
IHCTUTYTIB PUHKY Ta ()iIHAHCOBO-EKOHOMIYHOTO PETYJIIOBAHHS.

CaMe HaBe[eHI OpraHM BHU3HAYAIOTh 3acaJyd BOJIOAIHHS, KOPUCTYBaHHS U
PO3MOPS/KAHHS BOJHUMH  pecypcamu, (QOpPMYIOTh PHHKOBY 1HPPACTPYKTYpPY
3M1MCHIOIOTh TOBapHO-TPOIIOBI  BIMHOCHHU Yy 3B'A3Ky 13 3alydeHHSIM Ta
CHOXKUBAHHSAM BOJHOI CKJIAJIOBOI MPOAYKTUBHUX CHJI, CUCTEMY CIOHYKaJbHHX Ta
320X0YYBaJIbHUX 3aXO[iB, SIKI MAIOTh CHPHUATH TEPEXOJy HAI[IOHATBHOI €KOHOMIKHU
710 BUKOPUCTAHHS MaJIOBOJHUX Ta O€3BOJIHUX TEXHOJIOTIH.

O1xe, BUHUKAE HEOOXITHICTH POPMYBaHHS IHCTUTYIIOHATBHOTO CEPeIOBHUIIA
BOJIOKOPUCTYBAaHHs 3 BIJIOBIIHMUMU MEXaHI3MaMH YIIPaBJIiHHS, SIK€ BKIIOYATHME
3HAYHO HIMPUIMH CIIEKTP IHCTUTYLIOHAJIbHUX OJIUHUIIb.

['onoBHUM  ©a3uCHUM  1HCTUTYTOM, SIKUA  ToTpedye  MacimTaOHUX
TpaHc(opmalliif, € cuctema ymnpaBiiHHS BOJHUM TOCIIOAAPCTBOM, IO SIBJSIE COOOIO
cuM0i103 O0JacCHUX YK paOHHUX BOJHUX TOCHOJAPCTB 1 BOAOTOCIOAAPCHKUX
oprasizailiii, KOTpl JHIlIe MacUBHO BIUIMBAIOTh HA €KOJIOT1YHICTh BOJOKOPHCTYBAHHS
Ta HOro €eKOHOMIYHI MPOHOPIIi.

[Ipote nst cTanoro po3BUTKY BaXJIMBUMU y c(hepl BOJOKOPUCTYBAHHS CTAIOTh
IHCTUTYTH PUHKY, NPEACTABIEHI IHCTUTYTaMU PUHKOBOI 1HPPACTPYKTYpPHU, pUHKAMH
BOJHUX pECypcCiB, TapoBaHOi BOAM, TOOTO BOAM MEBHOI SKOCTI, Ta
BOJIOTOCIIOJIAPCHKUX MOCIYT.

OTxe, BoOJOrocnojapchbka MAISUIBHOCTI 3HAYHOIO MIPOIO 3alieKUTh  BIJ
€KOJIOTTYHOCTI BOJOKOPHUCTYBaHHS B IEBHUX KIIMAaTHYHHUX YyMOBaxX pa3oM Ta
CHEKTPY PUHKOBHUX IHCTPYMEHTIB 1 MEXaHI3MIB HOTO (piHAHCOBOTO 3a0€3MEYCHHS B
NEBHUX YMOBAaxX paliOHIB, TpOMa] .

30BHINIHI Ta BHYTPIIIHI JACTEPMIHAHTH BOJOKOPUCTYBAHHS CXEMaTUYHO
HaBeseHi Ha puc 1.1.

3a mepeniueHHMMH  BUIIE  BIJMNOBIAHUMHU  1HCTUTYLIMHUMU  3acajaMu
BOJOKOPUCTYBaHHSI CTYAEHT-MAricTp 3/A1MCHIOE CaMOCTIHHO TOIIYK JTOKYMEHTIB
CTOCOBHO KOPHCTYBaHHSI BOJIHUMHU pecypcaMu (3aKOH, MOCTaHOBA, CTaHIapTHU30BaHa
METO/IMKA, OIyOJIIKOBaHUI Ta anmpoOOBaHUN HOBITHIM METOJ TOILNO), 3aHOCAYHU I 'y
BIJIMOBIAHY KOJIOHKY 3BITHO1 TaOiuIll (HaBeJAeHAa HWXKYE) 1 y BUIJISAIAI KOPOTKOTO
01010rpadiuHOro onucaHHs (K MOCUJIaHHS Ha MeBHE 1H(opMaLiiiHe YM JliTepaTypHe
JOKEPEIIO).
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Pucynok 1.1. Moaenb 1HCTUTY1LI10HAJBHOTO CEPEIOBUIIA BOJTOKOPUCTYBaHHS

IMPAKTUYHA YACTHUHA

IMneMeHTaniss B yMoOBax CTaJOro pO3BUTKY Ha BHOpaHOMYy 00’ €KTi
EKOJIOTIYHO Oe3IMeYHuX 3acaj, 3axoJiB YW TEXHOJOTH BOJONOCTaYaHHS,
IHTErPOBAaHUX 3 CYYaCHUMH PHHKOBUMHU I1HCTUTYTaMH Ha BHOpaHOMY 00’ €KTI
BOJIOTIOCTAaYaHHS (SK MPUKJIAJ: arpapHi 4 CaJ0BO-TIAPKOBI 3POIIYBaJIbHI CHCTEMH,
MIPUPOIO-TIPOMHUCIIOBI KOMIIJICKCH, arpapHO-TBapUHHUIIbK] KOMITJIEKCH,
HiJIPUEMCTBA XapuOBO1 MPOMUCIOBOCTI, 010ra30Bl KOMIUIEKCH, 1pUTaIliiHI CUCTEMH,
MICBKI TIANPUEMCTBA MUTHOTO BOJIONIOCTAYaHHS TOIIO)


file:///D:/KVE/2024/Навантаження%202023+2024/(https:/doi.org/10.33271/crpnmu/64.122)

PexoMeHaamii 11070 BHNPOBAKCHHS 3aXOAiB Yy BOJOTOCIOAAPCHKOMY
KOMIUIEKCI 00’€kTa aHamizy (QOpMYIOTbCS CTYJICHTOM-MAricTpoM 3 ITO3MIIiH
MaiOyTHBOTO (haxXiBIISI-€KCIIEPTa, IHKCHEPA-TEXHOJI0ra Y HAYKOBIS 3 €KOJIOTIYHHUX
IMATaHb 200 TEXHOJIOTIH 3aXUCTy HABKOJHUIITHBOTO CEPEIOBHIIIA.

Hpuxiaagm:

1. PexomeHay€eTbCs MPU HASBHOCTI PEYOBHMH 3 MIrpalliiHUMU BOAHMMH a0o
MITpaliiHiM TOBITPSHUM TOKa3HUKAMHU, IO JIMITYIOTh, MPOBOAUTHCS KOHTPOJIb 32
BMICTOM IIMX PEYOBHH Y 30HI JUXaHHS CLILCHKOTOCIOAAPCHKUX POOITHUKIB M y BOJI
MICLIEBUX BOJHUX JIKEPEIL.

2. IIponoHyOTbCA 3aXO0Jd YW TEXHIYHI a00 TEXHOJIOTIYHI PIIICHHS MI0A0
3HIDKCHHSI PIBHSI 3a0pyJIHEHHSI ¥ 3B'S3yBaHHS TOKCHUKAHTIB y IpyHTI. KoHTpoib 3a
BMICTOM TOKCHKAHTIB y 30H1 JMXaHHS CUTbCHKOTOCIOJAPCHKUX POOITHUKIB U y BOJI
MICIIEBUX BOJHUX JKEpel

®opma Tadm.1.1 1o 3BITYy SK pe3ydabTaT aHamizy IMOA0 BIPOBAKCHHS
IHCTUTYLIIOHAJIbHUX MEXaHI3MIB Ha OOpaHOMY OO0’€KTI y BHIJISA[l €JIIEKTPOHHOTO
daiimy. PexkoMmenpgaiii 100 BIPOBAKEHHS 3aXOJlIB Y BOJOTOCIOJAPCHKOMY
KOMILJIEKC1 00’ €KTa aHaJli3y

Tabmuus 1.1— Pe3ynbTaT aHanizy iHCTUTYIIOHATBHUX MEXaHI3MIB YIIPABIIHHS
Ha KOHKPETHOMY 00’ €KTI1

JIOKyMEHT CTOCOBHO
KOPHUCTYBaHHS BOJHUMH| IMIIIeMeHTAIIis 3aX01iB
. Pexomenmartii momo
pecypcamu Ha BUOpaHOMY 00’ €KT1 .
. . . . BIIPOBAKCHHS 3aXO0/IIB
[HcTuTyLiitHI 3acaau (3aKOH, TTOCTaHOBA, (perion, micTo, paiioH
. y BOJOTOCTIOAAPCHKOMY
BOJIOKOPHCTYBaHHS CTaHIapTHU30BaHA MiCTa, MTOTYKHE C,
. KOMILJIEKC1 00’ €KTa
METO/IMKa, arpoOOBaHi MIPOMHCIIOBE arais
HOBITHI METOAU YU H1JIPUEMCTBO) y
HayKOBI1 PILIEHHS TOIIIO)
«IIpaBoBi»
«Opranizamiiiai»
«TexHOMOT19HI»
«EKOHOMIYHD»
«HayxoBi»
«CoranbHi»

IIpumitka. B xonoHii 2 Tabiuili HaBOJATH 3HAUICH] JOKYMEHTH BiMOBIIHO 10

THCTUTYLIMHUX 3acajl BOAOKOPUCTYBaHHS KOJOHKHU 1. B KojoHII 3 yKa3yloTh piBEHb
(a60 MOXJIMBICTh) BTUICHHS 3acaj 3 YKa3aHUX B KOJIOHII 2 JOKYMEHTIB Ha MEBHOMY
oOpanoMy ansg aHamizy o00’ekti. B konoHmi 4 ykasylooTh  3axoAM 3
pecypco30epekeHHs, Kl MPOTIOHYIOThCS JUIsl BIPOBAKYBATH Ha 00’ €KTI CTOCOBHO
BOJIHOTO pecypcy.
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BucHoBkH. B ymMOBax CTajoro po3BUTKY IPOIOHYEThCS IMIUIEMEHTAIlls Ha
BUOpaHOMYy 00’€kTi (yKa3aTH KOHKPETHHMI O00’€KT) €KOJIOTIYHO Oe3MeyHuX 3acaj,
3aXO0J/lIB YU TEXHOJIOTIH (yKa3aTh KOHKPETHY MPOMO3MIII0) BOJOMOCTAYaHHS,
IHTErpOBaHy 3 CYYaCHHMHU PHHKOBHUMH I1HCTUTyTamH, cepen sAkux «lIpaBoBi»,
«Opranizamiitai», « Texnonoriaai», «Exonomiua», «HaykoBi», «CoriansHi» (yKa3zaTu
KOHKPETHI 3HaWJIeHI IHCTPYMEHTH y BUTJIAMAI JOKYMEHTIB), II0 3MYCSTh PO3LIUPUTH
CHEKTP IHCTUTYLIOHAIBHUX JIAHOK 3aTy4YeHHsI BOIHHUX PECYpPCIB Yy TOCHOJAPCHKHIA
000pOT, iX BIAHOBJIEHHS, BIATBOPEHHS, OXOPOHY Ta 30€pEeKEHHS BOJMU SIK LIHHOTO
pecypey, a TakoX y (OopMyBaHHI KOHKPETHOTO I1HCTHTYIIOHAIHHOTO MEXaHI3MY
€KOJIOT1YHO 30aJTaHCOBAHOTO BOJIOKOPUCTYBAHHSI,.

IpumiTka. BUCHOBOK MOXJIMBO MOJIATH Y BUTJIAJI IPOHYMEPOBAHUX MO3UIIiil 1—4.

IHumannsa ona camoKoHmpoJi0

1. Sxi IHCTHTYUIOHAJbHI MEXaHI3MH YU 3acaad JO3BOJISIIOTH YIPABISTH
BOJIOKOPUCTYBAHHSIM B YMOBAaX CTaJIOTO PO3BUTKY?

2. Sxi yuHHUKM a00 3ax0JM YW TEXHIYHI PIIIEHHS 3a0e31euyBaTUMYTh
e(eKTUBHE 30€peKEHHS BOJIHUX PECYpCIB?

3. Ha3BiTh TUIIOBI JixKepena mocTayaHHs MUTHOT a00 TEXHIYHOT BOU.

4. Ha sxux 00’€KTaxX IOIIJIBHO IMIUIEMEHTYBAaTH 3aXOJH, IO HABEJICHI B
konoHmi 1 Tabaumi 1.1.7
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INPAKTHUYHA POBOTA Ne2
Ananimuune 00cniodcenHst 3¢y8oHebe3neKu NPUPOOHUX CXULIE Ma WMYYHUX
VKOCI8 HA OCHOBI MOOENI08AHHS NPOYECI8 3CY8Y [PYHMIB

Mema po6omu: HaOYyTTS HABUYOK OIIIHKH 3CYBOHEOE3IMEKH JIOKAThHUX
TEPUTOPIN pO3TAlIyBaHHS CXWIIB Ta YKOCIB, TOOTO SpPYXKHO-0ATOUHOI Mepexi
HACEJICHUX MICT Ta IITYYHUX MPOMHCIOBUX YKOCIB.

B pesynpTaTi BHKOHAHHS JaHOI NPAKTUYHOI poOOTH OyayTh cdhopMoBaHi
HACTYTIHI pe3yibmamu HA6UaHHA:

3HaATH METOJW OIlIHKK €KOJIOTIYHUX PH3UKIB JJid OO0 €KTIB JOBKUUIA MPH
pI3HUX BapiaHTax peajizaili MIANIPUEMCTBOM MPUPOJOOXOPOHHHUX IIporpaMm Ta
3aXO/I1B.

[lnanyBaT Ta OpraHi3oByBaTH HAyKOBO-JAOCTIAHY pPOOOTY 3 BHUPIIICHHS
€KOJIOTTYHUX TMpPOoOJIeM OXOPOHM HABKOJIMIIIHHOTO CEPENOBUINA Ta EKOJOTTYHOL
Oe3IeKu.

AHanizyBati 1H(OpMaLI0 MPO CTaH IOBKUUIA Ta BHUPOOHMYOI cdepu st
BHUpILIEHHS 3aBAaHb B IPO(ECiiHIN AiSUTbHOCTI.

TEOPETUYHA YACTHUHA

KnimMaTuuHi 3MIHM Ta MOPYIIEHHS CKJIAaJ0BUX HABKOJIMIIHBOTO MPHUPOJHOTO
CEpEeIOBUILA TIOCTAIOTh SIK BAYKJIMBI KOMIIOHEHTH COIL[1aJIbHO-EKOJIOTTYHOI MPOOIEMH.
Taxk, B YkpaiHi cepeqns Temmneparypa 3a octansi 25 poki 3pocna Ha 1,3 °C ta 0,9 °C
y JITHIA Ta 3WUMOBHH CE€30HHU, BIAMOBIAHO. [liABUINIEHHS TeMIiepaTypu TMOBITPS
CHpHUs€ 3MEHIIEHHIO MpPOMEp3aHHs IPYHTY B3HMKY, MPUCKOPEHHIO MPOCOYYBaHHS
BOJAM Yy TIPYHTOBY TOBIIy Ta MiJABHUILEHHS PIBHA TIPYHTOBUX BOJ, MOCHJICHHS
MIJTOMJIEHHS Ta aKTUBI3allis 3CYBIB B TOMY YHCJII 1 HA TEPUTOPIAX HACEIEHUX MICT.
Opnak, HaOTBII MOMITHUM HACIIJKOM 3MIHM KJIIMaTy B YKpaiHl € 3pOCTaHH:
KUTBKOCTI Ta IHTEHCUBHOCTI €KCTPEMAJIbHUX TOTOJHUX SIBUIL, BUKIHUKAHUX
JUHAMIYHUMU MPOLECaMU Y KIIMaTUYHUX CUCTEMAax, Kl CYMPOBOJKYIOTHCSA, XOU 1
KOPOTKOYACHUMH, aji¢ I1HTEHCUBHUMH OIAJaMH — TPOBICHUKAMHU T€0JOTTYHUX
MPOLIECIB Y BUTJISI 3CYBIB 36MHOT TOBEPXHI.

[TommpeHHs Ta pO3BUTOK 3CYBIB 3€MHOI MOBEPXHI Ha TEpUTOPli YKpaiHu mae
TEHJICHI[I}0 70 3pPOCTaHHs, 30KpeMa IUIONI 3CyBOoHeOe3MeuHnx 30H 3a ocTaHHi 30
poKiB 30imbmMIKChL y 2—5 pasis. [lnoma (axTvyHux 3cyBiB cTaHOBUTHL 4953,6 KM2.
['onoBHUMU TPUPOAHMMH YWHHUKAMHU AaKTHBI3allli 3CYyBIB € KIIMAaTWU4YHI 3MiHH,
0OyMOBJIEHI KUIBKICTIO Ta IHTEHCUBHICTIO OMNAajiB, TEMIIEPATYPHUMU KOJUBAHHSIMHU
Tomo. ['ocmogapchka MisUIBHICT BHCTyHae (akTopoM JOJATKOBOTO BIUIMBY Ha
PO3BUTOK 3CYBHOTO TPOIECY Y BHIJISI 30BHINIHIX HABAHTAXKEHb, MIAPI3KH CXUJIIIB
nij yac OyiBebHUX POOIT, CTBOPEHHS TMHAMIYHUX HABAHTAXEHb TOILO.

AJleKkBaTHa MPOTHO3HA OIlIHKA 3CyBOHEOE3NEKHU B MaciITadax IiIMX PErioHiB 1
OKpPEMHUX SIPY>KHO-0AJTOUHUX MEPEX JT03BOJIUTH 3aM00IITH KaTacTpo(IYHUM 3CYBHUM
SBUIIIAM Ta BIPOBAJIUTH JI€EBY CUCTEMY 3aXUCHUX 1H)KEHEPHHUX 3aXO0/IIB.

MOHITOPUHT 3€Mejb Ta TEOJIOTIYHOTO CEpellOBUIA TMOKa3zye, L0 3HA4YHA
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KUIBKICTh CXWJIIB 1 YKOCIB B OajkaX Ha TEPUTOPIAX BEIUKHUX MICT €
3CYBOHEOE3MEUHUMH Yepe3 HU3BKY CTIMKICTh (MIIHICTh) JICCOBUX TIPYHTIB,
KJIIMaTU4HI OCOOJIMBOCTI MICIIEBOCTI Ta INTYy4HI BIuMBH. Hampukian, 3aranbHa
IyIoma 3CyBHUX AUITHOK B Oami JliiBchka (M. [[HITIPO) MOXke cATraTd MPUOIHM3HO
45000 m?.

OcHOBHI perpeciiiHi 3aJ1eXKHOCTI VI BU3HAYEHHSI PiBHIB 3CyBOHeOe3NeKH
CXWJIIB i YKOCIB.

Ha ocHOBi 00p0OKM CTAaTUCTUYHHUX JAHUX CTOCOBHO KJIIMAaTUYHUX MOKA3HUKIB
Ta penpedy TepuTOpii, criBpoOiTHUKaMHU Kadeapu Oyiao MmoOyI0BaHO MOJETb
3QJIEKHOCTI TTUTOMOI KUIBKOCTI 3CYBIB IpyHTY (umcio 3cyBiB Ha 1000 kB. KM) Bif
IHTGHCHUBHOCTI aTMocdepHUX omnanaiB B perioHax. [Ipu mpomy s OINIHKH
3CYBOHEOE3MEUHOCTI MEBHUX O00JIacTel 3amporOHOBAHO IHTETpaIbHUN KOeDIilieHT
penbedy, KU € T00yTKOM YCepEeTHEHUX BIJIOMHX KOE(]III€EHTIB BUCOTH, T'yCTOTH Ta
NIMOMHU pesibey MICHEBOCTI B pallOHaX pO3TallyBaHHS CXWIIB 1 ykociB. Jlns
MOTAJIBIIIOTO aHAJi3y HABOJWMO BWSIBICHHN TPEHI 3 MPEAMETHUMHU 3MIHHUMH Y
BUIJISIl PIBHSHHS PErpecii:

N, = 0,011 K, W, 2.1)

ne N, — MUTOMA YHUCENbHICTh 3CYBIB Y perioHi, 4nciio 3cyBiB Ha 1000 kB. Kwm;
W — KUIBKICTh PIYHHX omnaaiB, MM/pik; Kp— IHTerpajibHUil KOe(ILIEHT penbedy
MICIIEBOCT1 y IEBHOMY PETiOHI.

3a3HauyuMoO, 10 BUSBIICHA JIHIAHA perpeciiHa 3aJIeKHICTh MUTOMOI
YUCENIBHOCTI 3CYBIB BiJ] KUIBKOCTI aTMOC(hepHHUX omnajiB y Burisal (2.1) mo3Bonuna
BU3HAYATH TOTEHIIHHY 3CYBOHEOE3MEYHICTh IEBHUX PErioHIB Ta MNO0yayBaTu
BIJIMOBITHY KapTy YKpaiHu.

Ha mpakruiii, 30kpema B JOKaIbHOMY KOHTEKCTI, TOOTO Ha MEBHUX TEPUTOPIAX
SAPYKHO-0AI0UHOT MEpekK1 HACEJICHUX MICT, ITOCTa€e 3BOPOTHA 3aja4a, [0 IOJISITae y
BU3HAYEHHI KUIBKOCTI OMa/iB, KA CIPUYMHUTH, X04a O OJUH 3CYB IPYHTY Ha MEBHIN
TEpUTOpii, HAMPUKIAJ >KUTIOBOTO MAaCHBY, PO3TAIIOBAHOTO TOPSA 3 SPOM HH
Oankoro, HeOe3MeuHa 30Ha AKO1 CKJajae neBHy mionry — S. O4eBUIHO, 110 Ha Mii
TEPUTOPIi IHTErpalbHUI Koe(DilleHT penbedy MiICHEBOCTI Oyle BiAPIZHATUCS BiA
PEriOHaNbHOTO (Kp) OT)KE€ TAKOX NOTpeOdy€e OKPEMOTO BUSHAUCHHS.

Jlnst BHpimIeHHs 3aa4i y Takid MOCTAaHOBI mepenumeMo piBHSHHA (2.1) 3
3aMIHOI0 TMHUTOMOI KUIBKOCTI 3CYyBIB Ha (PaKkTHYHY Ta TMOMHOXXHMO JIiBY 1 TIpaBy
YacTUHY Ha S.

OTpumaemo:

NS /1000 =0,011 K, W S. (2.2)

Jlia vactuna piBHSHHA (2.2) TporHo3ye (aKTHYHO OYIKyBaHY YHUCEIHHICTH
3CYBiB Ha TEPUTOPIi IIIOMIKMHOIO S, KM? Mic/Is NEBHOI KibKOCTi onanis. [To3Haunmo ii
K Ns, TOOTO Ny / 1000 = N, Ta mepenuiiemMo piBHIHHS (2) y BUTIISII:

Ny =0,011 Kiys W5 S, (2.3)
ne W, — ¢akTudHa KIJIBKICTh OMaiiB HaJ OOpaHOI TEPUTOPIEI0 HA MEPIof
IPOTHO3Y, MM; Kjs — IHTErpaibHUM KOe(DILIEHT peabedy 00paHOi MICLIEBOCTI.
PiBusHHS (2.3) 103BOJIsI€ BUBHAYUTH KUIBKICTh OMAJiB, IO CIPUYMHUTD X04a O
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OJIMH 3CYB IPYHTy Ha oOpaHniii Teputopii. J{Js 1pOro MiJCTaBUMO Y JIIBY YaCTUHY
(2.3) Bennuuny N;= 1, Ta 3Hal1eMO KOPiHb OTPUMAHOTO PIBHIHHS Y BUTJISIIL:

Wso =1/0,011 Kps S = 99,909/ Kiys S, (2.4)

3 dopmynu (2.4) BuTiKae, MO YUM OUIBIIE MACIITA0M SPYKHO-OATOUHOI
MEpexi, TUM MEHIIA KUIbKICTh OMaJiB COPUYUHUTH MPUHAWMHI OJUHUYHUN 3CYB.
Ane Wy, IEBHOIO MIPOIO 3aJIEKUTh ¥ BiJ BEIMYMHU IHTEIPAIbHOTO MOKa3HHUKA K,
KU BpaxOBYe€ peibed) BIAMOBITHOL TUISTHKHU SPYKHO-0aJI0UHOT MEPEexi.

[IpumiTHO, 1m0 piBHSAHHA (2.4) 103BOJISI€E BU3HAUYMTH KUIBKICTH OMaIiB, IO
CIPUYMHATh X04a O OJWH 3CYB IPYHTY Ha 3CYBOHEOE3NCUHIM TEpPUTOpIi IIOMICIO
S, kM2, Binnosigauii po3s’ 30K LBOr0 PIBHAHHS BiJHOCHO iHTEHCHBHOCTI onamis Wi,
10 0OYMOBJIATH | 3CYB, OTPUMaHO Yy BUTJISIII BUPA3y:

W, = 90,909/ Kps S, MM (2.5)

PiBusiaHs (1.5) 103BOJIsSI€ TPOrHO3YBAaTH HE TUIBKU KPUTHYHI JUIsS 3CYBY IPYHTY
omnaau Ha TEPUTOPIi APYKHO-0AIOYHOT MEpexi. 3a3HAYMMO, 1110 YUCIO-KOC(IIEHT B
yucenbHUKy — 90,909, 3 ogHOro OOKy, XapakTepuzye KpUTHYHI OMaad B MM, SIKI
CIIPUYMHATEL 3CYB Ha 3CyBOHeOe3neuniit tepuropii miomero 1 kM? 3 koedilieHToM
penbedy 1, a 3 iHIIOrO, — L€ BIANOBIAHUI 00’€M BOIM, IO MOTpAIUISE HA YKa3aHy
ILIOIY, OCKIJIBKM Ma€ PO3MIpHICTh — MM*KM?. B KiHIIeBOMY pe3yJbTari, BU3HAaYae
KPUTUYHE I 3CYBY 3BOJIOKEHHSI 3CyBOHEOE3NEYHOI IUISTHKUA SAPYKHO-0aT04YHOI
MEpEKi MEBHOT TUIOIII 3 IEBHUM PelIbePOM:

Ws S = 90,909/K,s, MM*KkM? = 90,909% 103/K s, M, (2.6)

PiBusaas (2.6) 1103BOJIIE OIIHUTH O0’€M 3BOJIOKEHOTO IPYHTY, IO
BMIAJIAETLCSA 3 MAaCHBY B pe3ylbTari 3cyBy. [lo3Hauumo ioro sx V, M> ta nominumo
JiBYy 1 MpaBy YacTUHY Ha 110 BennyuHy. OTpUMaeMO BIJHOCHY BEIUYUHY
KPUTUYHOTO [UIsl 3CYBY 3BOJIOXKEHHS MAacuBY IpYHTY, $Ky MOJKHa IIOJAaTH B
npoueHTax Wy, %:

Wy, % = Ws S x100/ V'=90,909x 10/ V Ky, %,

ToOTO oTprMaeMO PiBHAHHS JJ1s1 BU3HAYEHHS BIJHOCHOI BOJIOTOCTI IPYHTY:

Wy=90,909x10°/ V Kps, %,

3 SIKOTO
V'=190,909x 10/ Wy Kps, M°. (2.7)

[TonbOB1 OCHIIKEHHSI BOJIOTOCTI 3CYBHOI'O I'PYHTY MOKa3ajM, 110 BeTUYHHA
W, 3aleXHO BIJ BJIACTUBOCTEH IPYHTY BOMpaTH BOJIOTY [0 BTpaTH CTIMKOCTI
MPUPOJHOrO CXWJIY YM IITYYHOT'O YKOCY 3a3BMYail MEHILE KPUTUYHOTO, OTPUMAHOIO
3a MOJEIUII0 Ta KOJMBAeThCs B Mexax Wy= 15-20, %, 3anexHo BiJg HOPHUCTOCTI
rpyHTy OTXe MIACTaBISIOYM T[E€BHE 3HAYEHHS BOJIOTOCTI HECTIMKOTO TIPYHTY,
BU3HAYMMO 00’ €M BHBATy 3BOJIOKEHOTO IPYHTY TIiJ] 9ac 3CYBY.

TakuM YuHOM, IJIs1 MPOTHO3Y MapaMeTpiB 3CyBY B JIOKAJIbHOMY acCHeKTi
3aJIUIIAE€THCS BUSHAYUTH IHTETPpAbHUN KoedilieHTa penbedy — Kps.
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INPAKTUYHA YACTHUHA

Po3paxyHkoBe BH3HadeHHs1 Koe(iuienty peabedy 3a napamerpamu
CXWJIIB Y4 YKOCIB
ABTOpaMH 3ampoNOHOBAaHO BHM3HAYaTH HOTo SIK AOOYTOK KOE(Ili€HTIB, IO
XapaKTepU3yIOTh 3MIHMA B JIOKAJIBHOMY penbedi MEBHOI MIISHKU SPYKHO-OaTOUHIM
Mepexi, TOOTO:
Kps = KBI/IC X K3CYB X Knep, (2-8)
ne Kune — KoedimeHnT nepenaay abCOMOTHUX BUCOT Y3A0BX SAPYKHO-0aT0OUHOT
cUCTEMHU; Kicys — KOEQILIEHT HAUOLIBII 3CYBOHEOE3MEUHOTO YKOCY; Kiep — KOEPIIIIEHT
MepPETHUHY JJIs1 HAalO1IbII 3CyBOHE0E3MIEYHOTO MPOdIITIO.
3a3HaueH1 KOeQIIEHTH PO3PAaXOBYIOTHCA 3 YPaXyBaHHSAM CXEM, HaBEJACHUX Ha
puc. 2.1, 3a hopmynamu:
Kiue = 1000 %X Al / Lyars Kacys = h/ Is; Kuep = (lw/ls) X (hy/ly). (2.9)
ne L,,. — 3araibHa JIOBXXKHUHA Oanku, M; A/ — mepenaj; BUCOT Y3JI0BXK OaJKu, M;
1000 — nepepaxyHkoBuii KoedilieHT, TpoMise; /s — aDCOMOTHA BUCOTA YKOCY, M; /s —
TOBXHHA yYKocy, M (puc. 2.1, a); [y, [, — mmpuHa 0aiaky BiANOBIAHO 10 BEPXHOMY Ta
HIKHBOMY Npodito, M (puc. 2.1, 6).

a) 0)

. Ly

Pucynox 2.1. TlosicHIOBaJIbHI CXE€MHU JI0 PO3PaxXyHKy KoeDilieHTy
3CYBOHE0E3MEYHOT0 YKOCY Kieys (@) Ta KOC(DILIEHTY MEPETUHY Kiep (0)

Taxkum 4MHOM, JIJIS1 TPOTHO3Y KUIBKOCTI omajiiB Wy, 10 COPUYUHSTH OJIUH 3CYB
IPYHTY Ha IIEBHiM TEPUTOPIi APYkKHO-GATOUHOT MEPEKI IIIOMIEO S, KM, 3aIMIIACTHCS
BU3HAYUTH IHTETPaJIbHUMN Koe(iieHT penbedy i€l Teputopii Kps.

IIpuxkiaan BU3HAYEHHSI iHTerpajJbHOro koediumienry peabedy Kps Ta
NMOKA3HMKIB 3cyBOHeOe3nekn 0aaku JliiBecbka (emT. liBka, M. /IHinpo)

B pesynbrari obcTexkeHHs TeputTopii Oanku JliiBCbka OTpUMalM HACTyIHI
BHMXiIHI JaHi JUIs OLIHKM 3CYyBOHEOE3MEUHOCTI: Ly = 1080 m; S = 0,092 xm?; -Ah =
22M; hs=17™m; [s=4m; [, 12 m; [, =42 m.

1. Po3paxyemMo iHTerpanbHuil KoeilieHT penbedy Oanku Ky 3a hopMynamu
(2.8), (2.9):

Kops = Kauc Kscys Kuep = (1000 X Ah/Lsar) % (hy/ ) X (Iw/ls) % (hy/ly) =

= (1000-22/1080) x (17/4) x(12/42) x(17/12) =20,37%x4,25% 0,40 = 35,04.

2. Kputnuna jyig 3cyBy y Oamnii KUIBKICTh omaiiB W, ikl COPUYUHSATH 3CYB,
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CKJIaJIe:

W= 90,909/ K;,s xS =90,909/ 35,04 % 0,092 = 90,909/3,224 = 28,2 mm.

3. JIms BUHUKHEHHS 3CYBY Ha HaWOIIbIN 3CYBOHEOE3NMEUHIW MUISHIN OaiKw,
KPUTUYHUM TPOTHO30M € 28,2 MM OmaaiB 3a KOPOTKOCTPOKOBWI mepion. O0’em
BOJIM, III0 KPUTHYHO 3BOJIOKUTDH I'PYHT AUISHKU CKIIaJe 3TiaHO 3 (2.6):

W S =90,909/35,04 = 28,2*%0,092, mm*kM*=28,2%0,092*(10%), M>=2594 m>.

4. IlporHo3nuii 00’eM 3BoiOXKEeHOTO 10 17% TpyHTY, IO BUIAISAETHCA 3
MacHBY B pe3yJbTaTl 3CYBY, 3T1/IHO 3 (2.7) ckiaae

V'=90,909x 10/ Wy Kps =90,909x 10%/ (17 35,04) = 15258 m°.

BucHoBok. IlporHo3Huii 00’eM 3BOJOKECHHS IPYHTY Ha JOCHIJIKCHIN
TEPUTOPIi OAlKK, IO BUAAIIETLCSA 3 MACUBY B PE3YJIbTATI 3CYBY cKiage 15258 m°,

KOHTPOJIBHE 3ABJIAHHSA

3acBoiTM MeTOAM (PI3UYHOIO MOJEIIOBAHHS 3CYBIB Ta CTIMKOCTI CXHJIIB
(YKOCiB) B 3aJIe)KHOCTI BiJ pIBHS OMaaiB (3BOJOXKEHHS IPYHTY) Ta pelbedy
MICIIEBOCTI.

3acBOITH TOPSIOK BU3HAYEHHS 3CYyBOHEOE3NEKY CXWIIB SIPYKHO-0aI04yHOi
MEpeXi YM TEXHOTC€HHMX YKOCIB Ha OCHOBI PErpeciiHUX 3aJIeKHOCTEeH (y BUTIIAIL
PIBHSIHB).

BusnauuTu iHTerpambHuil KoeilieHTy penbedy, MOKa3HUKH 3CyBOHEOE3MEKH
OaJIKK Ta MPOTHO3HMM 00’ €M 3CYHYTOTO 3BOJIOKEHOTO IPYHTY.

PospaxyBati KpuTuuHy I 3CyBYy y Oanil KUIbKICTh omamiB W, ki
CIPUYUHSATH 3CYyB, Ta MPOTHO3HWN 00’e€M 3BosiokeHoro a0 17% rpyHTY, wIO
BUJAISIETBCS 3 MACHBY B Pe3yJIbTaTi 3CYyBY.

[TouaTtkoBi JaHi [Uisl po3paxyHKy HaBeAeHl y TaOmuui 2.1 3rigHO BapiaHTIB,
AKUWA BU3HAYAETHCA OCTAHHBOIO LU(PPOI0 HOMEpa I1HAMBIAYATBHOIO HAaBYAJIBHOIO
TIaHy.

Tabmuusg 2. 1—- Bapiantu

3HAYCHHS Howmepa BapianTiB (ocTanHs nu@pa HoMepa 3a11KOBOT KHUYKKH )

3MIHHHX | () 1 2 3 4 5 6 7 8 9

Lsar, M 1000 | 1020 | 1030 | 1050 | 1070 | 1090 | 1110 | 1130 | 1150 | 1170

S, km? 0,11 {0,105} 0,1 {0,095| 0,09 | 0,085 | 0,08 | 0,075 | 0,07 | 0,065

Ah, M 18 19 20 21 22 23 24 25 26 27

hs, M 22 21 20 19 18 17 16 15 14 13

[, M 49 | 48 | 47 | 46 | 45 | 44 | 43 | 42 | 4,1 4,0

[, M 11,2 | 11,4 | 11,6 | 11,8 | 12 | 12,2 | 124 | 12,6 | 12,8 | 13

[y, M 44 43 42 41 40 39 38 37 36 35
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ITumannsn onsa camokonmpoo

1. Ha3BiTh OCHOBHI HACIIIKK 3MIHH KJIIMAaTy CIIOCTEPITraloThCs B YKpaiHi 3a
OCTaHHI POKH 1 SIK BOHU BIUTMBAIOTh HA CTaH I'PYHTIB Ta MiJ3eMHUX BOJ?

2. SIxi ekcTpeMalbHi MOTOHI SBUIA CIPHUSIIOTH aKTHBI3aIli1
T1IPOTeOIOTIYHUM TIPOLIecaM B IPYHTI 1 MiIBUIYIOTh 3CYBOHEOE3MEKY?

3. Hagenits pakTOpH, 110 COPUYUHSIOTH 3CYBU Ha TEPUTOPISLX BETUKUX MICT
B APY>KHO-OQJIOYHUX Mepexax?

4. Ha3BiTb 3aX0/11 a00 TEXHOJIOT1YHI PIICHHS IS 3a1100IraHHs 3CyBiB?

5. Sxi  perpeciiiHi  3aJ€XHOCTI CIYTylOThb JUIi BHU3HAYCHHS PIBHIB
3CYBOHEOE3MEKH MPUPOJTHUX CXUJIIB 1 IITYYHUX YKOCIB?

6. Y 4doMy mojsirae 3BOpPOTHA 3ajiaya JJisl JIOKAIbHUX TEPUTOPIN SPY>KHO-
0aJIOYHOT Mepexi, 1 sIKI apaMeTpy HEOOX1THO BPaXOBYBATH IS 11 BUPIIIICHHS?
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IMMPAKTHUYHA POBOTA Ne3
Hocnioocenns napamempie mooeni NPOMoOYHO20 20PU30HMAILHO20
BIOCMIUHUKA OISl OYUCIKU 800U 610 eKOJI02IUHO Hebe3neuHUux OOMIUOK

Mema po6omu: HaOyTTS HAaBUYOK 3 BHU3HAYCHHS OCHOBHHMX IapaMeTpiB
MEPBUHHUX TOPU30HTAILHUX BIJCTIHHUKAX, MPU3HAYCHHUX /I OYUINEHHS BOAH BiJ
MEXaHIYHUX JOMIIIOK.

B pesynpTaTi BHKOHAHHS JaHOI NPAKTUYHOI poOOTH OyayTh cdhopMoBaHi

HACTYyTIHI pe3yibmamu HA6UaAHHA:

3miiicHIOBATH 1HHOBAIIHHY HAyKOBO-JOCTIAHY Ta BHPOOHWYY ISUTBHICTH 3
pPO3pOOKH Ta BIPOBA/DKEHHS CYYaCHHX TEXHOJIOTIM OXOpPOHH HABKOJHUIITHHOTO
CEpeIOBHUIIA HA PI3HUX €TaIax KUTTEBOTO IIUKITY BUPOOHUIITBA.

Oprani3zoByBaTH, IUIAHYBAaTH Ta IPOBOJUTH HAYKOBO-AOCTIAHI poOOTH B cdepi
€KOJIOTii Ta 3 paIllOHAIbHOTO MPUPOJOKOPUCTYBAHHS.

3acTOCOBYBATH CTAaTUCTUYHI HAYKOBI METOJU TIPU 00pOOIIl €KCIIEPUMEHTATHHUX
JAHUX HAyKOBUX JTOCTIIKEHb B €KOJIOTTYHIN cepi.

TEOPETHUYHA YACTHUHA

JocaigkeHHss mnmapaMeTpiB  MoJeJi NPOTOYHOr0 BiJACTIMHHKA Ha
MaTeMaTH4Hiii MoJesii BU3HAUeHHsI e()eKTUBHOCTI OYMCTKH BOJAM 3a0pyaHEHOI
MeXaHIYHUMH JOMIIlIKAMH.

Hwk4ye mnogaHa MeETOAMKA PpO3PaxXyHKy NapaMeTpiB TOPU30OHTAJbHUX

BiicTIHHMKIB HA MOJICNTI Y BUTJISA/II CIOBECHO-aHAIITUYHOTO AJITOPUTMY.

BuxinHi j1aHi: MakcMMajbHA BUTpaTa CTiYHMX Box Q, M?/roj; KOHLEHTpaLlis B
CTOKaX 3aBHCIIMX YaCTUHOK peduoBUH C, MI/JI; HEOOX1AHHUM CTYIIHb OUYMIIEHHS CTOKIB
a00 MPUIYCTUMHI BMICT 3aBUCIMX YACTUHOK PEYOBHH B OCBITJIEHIN Boal C3p, Mr/n
(floro BenmuuMHY OEpyTh 13 CAHITAPHUX HOPM); U — TIAPABIIYHA KPYIIHICTh YACTHHOK,
K1 HeOOX1THO BUIATUTH I 3a0e3neueHHs HeoOXiaHoi epekTuBHOCTI ounnieHHs E,
(Bona cranoButh 50 — 98 %). limpaBiiuHa KpYIHICTh BIUIMBA€ HA MIBUIKICTH
BIJICTOIOBAaHHSI CTOKIB, SIKa Yy CBOIO 4Yepry 3aJIeKUTh BiJ KPUBHX KIHETHUKH
BiJICTOIOBaHHS, OTPMMAaHUX Yy JA0OpaTOPHUX yMOBax. Po3paxyHOK TiApaBiIigyHOL
KPYIHOCTI YaCTHHOK BUKOHYETHCS 32 TAKOIO (OPMYJIOH0:

__ 1000HK
U= LK )™ G-l
ne H — rombuna mporouyHoi vacTwHM BiacTiHMKa, M; K — koedimieHT
BUKOPUCTaHHA 00’eMy BijACTIMiHMKa; tl — TpuUBamiCTh BIJICTOIOBAaHHS B

7abopaTopHOMY MHIIHAPI OpU BHCOTI mmapy hl, mpoTArom sKOTO JOCATAETHCS
HEOOX1THUI e(PEeKT OCBITJIICHHS;, N — KOE(MIIIEHT MPOMOPIIAHOCTI, 110 3aJEXKHUTh Bij
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arJioMepyBaHHS 3aBHCIUX YaCTHHOK PEYOBHH Y MPOLIECI OCA/KEHHS B PI3HUX Iapax
Boau (h1l > h2), iioro po3paxoByr0Th, BAKOPUCTOBYIOUH TaKy (HOpMyIy:
lgt,—lgt,
= (3.2)
lghi—lgh,
ne h; 1 hy — BucoTa mapiB BiICTOIOBaHHS B JIAOOPATOPHUX YMOBax, MM; t; 1t —
TPUBAJIICTh BIJICTOIOBAHHS Y BIAMOBITHUX IIapax, KOJU JIOCATAETbCS HEOOXITHUMA
edexT, c.
B ouncHux cucremax HaMOUIbII TMOMIMPEHI TOPU3OHTAIBHO PO3MIIICH]
BIJICTINHUKY 3 TaKUMHU po3Mipamu: AoBkuHa 24...30 M, mIMprUHa KOKHOTO 3 pOOOYHX

BIIJIUIEHh 9 M, KUIBKICTh BiIJIUICHD 4...8, TIMOWHA 30HU B1JICTOIOBaHHA 3...4 M (puc.
3.1).

IMo30BXKHiM po3pi3

6
i : . =7
PiBenn Boau
B ___ X e ey . :
T —— S S - - 7
7
’ 0,00 :
1 r; 5
o £ 7 2 /
RS0 IS % A ) Y g 5 o i)
AP 3 /“/' ,/d
'4;/ 5

A48
R

\(
2\

Ilnan
1 2
e / \
[ / X
p— 7 i AW
- - \\
==
B O | H T
3|
1 - mo3poBxHa 6anka (peiika) 2 - ckpe6ok 3 - momnepeyHa neperoposka
4 - HanpsiMHa 5 - nuuue 6 - npuBOJ MEXaHi3My IepeMillieHHsI CKpeOKiB

Pucynox 3.1. 'opu3oHTaIbHUI IEPBUHHUNA BIACTINHUK:
1— kanat; 2 — Oanka; 3 — Bi30K; 4 — AMHAMOMETp; 5 — MIKPEOOK; 6 —
€JICKTPOIIPHUBIJL

CepeHs TpUBAIICTh BIJICTOIOBAaHHS B TaKMX armaparax CTaHOBHUTH 1...1,5 rog.
TexHiuHI XapaKTepUCTUKU TaKUX BIJICTINHUKIB HaBeJleHO B Tabi. 3.1.
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Tabmums 3.1 — TexHiuHI XapaKTePUCTUKH TEPBUHHUX TOPHU3OHTAIBHUX
BIJICTIHUKIB
[TpomyckHa 37aTHICTh OYMCHUX CTIOPY/I, THUC.
IToka3Huk M>/100y
25 35 50 70 100
Butparu Boau, M*/ron 1400 1900 2600 3500 4900
[IponyckHa 34aTHICTb 3 1160 1740 2130 3200 4260
TPUBAIICTIO BIICTOIOBaHHS 1,5
roj, M>/Tox
['eomeTpuyHi po3mipu
BiJICTIHHKIB, M:
e JOBXXHHA 24 24 30 30 30
e IIMpUHA 6 6 9 9 9
KiapKiCTh BIICTIMHUKIB 4 6 4 6 8
dakTuuHmil 00'em, M> 1740 2610 3200 4800 6400
INPAKTUYHA YACTHHA

IIpuknan po3B’si3yBaHHS THIIOBOI 3a1a4i.

Po3paxyBaTi OCHOBHI MapaMeTpu TOPU30HTAIBHOTO MEPBUHHOTO BIACTIMHUKA
MEXaHIYHOI OYMCTKHM BUPOOHUYUX CTIYHHUX BOJ 13 MPOMYCKHOIO 31aTHicTio 120
M3/rog.

Buxigni BenwuuMHU, MO HEOOXITHO pO3paxyBaTH SK MapaMeTpU OYHUCHUX
CHopyJa, HaBeIeHo B Taou. 3.2.

Tabmuus 3.2 — 3BeAeH] BUXIAHI MapaMeTPU OUYMCHUX CHOPY., OJMHHII
PO3MIPHOCTI  1X Ta BeIUYMHH abo  QopMynu s iX  BHU3HAYCHHS
MOBH WHUILA
IToka3Huk YMoBtie Oruein 3Ha4eHHs
ITO3HAYEHHS BUMIPY
JloB:X1HA BinCTIHHMKA 1=
L M K(uy — w)
[IpomyckHa 31aTHICTh = 3,6KHBv
POLTYS a 0, M3/TO1I Qs
BiJICTITHHMKA
KoedirmienT BUKOpucTaHHs L
, bin T BHKOP K 0e3po3MiIpHUi 0,5
00’emy BIACTITHUKA
Po6oua rimubuna BiACTIiHOT
A H M 3
JaCTUHHU
[ITupuHa BiICTIHHHUKA B M 9
IIBHIKICTH TOTOKY V MM/C 10
[izpaBaiyHa KpynHicTh _ 1000HK
Uup MM/C Uy = p
YaCTHHOK t(HK/hy)
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YMmoBHe OnuuuIs
[Toka3zHuk ) 3HaueHHs
IIO3HA4YCHHA BUMIPY
KoedimienT nponopiiiiHocti . = L9t~ lgty
n 0e3po3MipHUIt lgh, — lgh,
Bucota mapy BiZCTOIOBaHHS h; MM 200
B JJaOOPATOPHUX YMOBAX h; MM 1000
TpuBainicTh BiICTOIOBaHHSA Y
BI/IMOBIHUX IIapax, KOJIU t; c 135
JIOCSTAEThCA HEOOX1THUN 1 c 320
e(heKT OUUIICHHS
KonnenTpartist 3aBucimx
YaCTUHOK y PEYOBHHAX:
® JI0 OYMIIICHHS Cy’! MT/JT 120
i C,° M/ 45
® TIICJIsl OUUIIEHHS p

HMpumitka: ©=0, komu v=>5 mm/c; ©=0,05, skmio v=10 mm/c

IHocnigoBHicTH BH3HAYEHHS  OCHOBHUX IapaMeTpiB  BiACTiHHHKA
MeXaHIYHOI OYHUCTKH:
1. 3HaxoguMo KOeQILIEHT MPOMOPLIMHOCTI, 3HAYEHHS SKOrO 3aJIeKUTh Bij
arJioMepyBaHHs 3aBHCIMX YaCTUHOK PEYOBHH Y MIPOLIEC] OCAIHKEHHSI, TAKUM YHHOM:
lgt, — lgt, lg135—-1g320 2,13-2,51 —-0,43

= = = = = 0,54.
"= lgh, — lgh, 19200 —1g1000  23-3 _ —07
1. Busnagaemo riipaBiiiuyHy KPYIHICTh YACTHHOK, a CaMe:
1000HK 1000-3-5 1500 1500
— = 3,74MM/

Yo = L (HK/h)™  135-(3-5/0,2)%5%  135-2,968 400,74
3. O06UHCITI0EMO MPOITYCKHY 3AaTHICTh BIACTIHHHUKA, TOOTO

Q. =36KHBv =3,6-0,5-3-9-10 = 486 MS/FOA_

Ax Oauumo, 1€l mapaMeTp BIANOBIAAE MPOEKTHUM 1 (PAKTUYHUM MOKA3HUKAM

OPUILIMBY CTIYHUX BOJI.

2. Po3paxoByeMo JOBKHWHY TOPU30HTAIBHOTO BIJICTIMHUKA TAKUM YUHOM:
vH 10-3

K(ug—w) 0,5-(3,74—0,05) 0,5-3,69

[TopiBHIOIOYM OTpUMaHE 3HAYEHHS 3 (DAaKTUYHUMH BHUTpPATaMU CTIYHHMX BOJI,

L =

= 16,26 m.

poOMMO BHCHOBOK, IO HAsBHOIO BIJICTIHHMKA OyJe AOCTAaTHHO JUIsl MEPBUHHOTO
MEXaHIYHOTO OYMIIICHHS CTIYHHUX BOJ,.
4. EQexTUBHICTh MEXAHIYHOTO OYMILIEHHS B IEPBUHHUX FOPU30HTAIBHUX
BIJICTIHHUKAX PO3PAXOBYEMO SK PI3HULIO 3HAYEHb KOHLIEHTpAIlli 3aBHCIUX
PEUYOBHMH y CTIYHIN BOJII JI0 1 MICJIS OYMCHUX CTHIOPY/, a came:
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C,—C 120-45
n=—>=2= = (0,63.
Cy 120
BucHoBok. EQekTHBHICTh OUHMINIEHHS MPOMHUCIOBOI CTIYHOI BOJW CTAaHOBHUTH

63 %.

KOHTPOJIBHE 3ABJIAHHSA

OszHaffoMuTHCS 3  METOJUKOIO  PO3PAXyHKYy OCHOBHUX  MapaMmeTpiB
TOPU30HTAIBHUX BIJICTIMHUKIB HA HOTO TUITOBIM MOJIEII.

3acBOITH TOPSAIOK PO3paxyHKY OCHOBHUX TIapaMeTpiB TOPU30HTAIBHOTO
BIICTIMHHUKA JUISI OYUIIIEHHS BOIHM Bl MEXAHIYHUX JOMIIIIOK.

Po3paxyBaTti HEOOXiqHY KUIBKICTh MPOTOYHUX BIACTIMHUKIB 3 JOBXKHUHOIO L, M
JUIL  OYHWIIEHHS CTIYHOI BOJAM TIANPHUEMCTBA BiJ MEXaHIYHUX JIOMIIIOK 13
IpoIyckHow 3xarHicTio Q, m*/rox. Illupuna Bixcrilinuka B M, a poGoua ruubuna
BiJIcTiHHOT uactuHu JjopiBHIOe H=3 wm. KoediienT Bukopuctanas o00’emy
BijcTiiHKMKa cTaHoBUTH (,5. KOHIIEHTpallis 3aBUCIMX YaCTUHOK Y PEYOBHUHAX [0
ounmienns Cs,', a micis — C,p? Mr/in. Bucora mapy BifCTOIOBaHHS B J1abOpaTOPHUX
yMoBax JopiBHIoBasia h; Ta h, MM, mpu 1bOMY TpPHBAIICTh BIACTOIOBAHHSA Yy
BIJIMOBITHUX IlIapax CTaHOBWJA t; Ta t, c¢. BennuumHy 3MeHIIEHHS TiIpaBiIiyHOI
HIBUJKOCTI @ npuiHATy piBHOIO 0,05 m/c.

[TouaTkoBi maHi /UIsi po3paxyHKy HaBeleH1 y Tabmuill 3.3 3rigHO BapiaHTIB,
AKUM BU3HAYAETHCA OCTAHHBOIO LU(PPOI0 HOMEpa I1HAMBIAYAJIBHOTO HABYAJIBHOIO
TUTaHy.

Tabmuug 3.3 — Bapiantu
3Ha4YeHHs Howmepa BapianTiB (octanHs nudpa HoMeEpa 3aTIKOBOT KHUYKKH )

3MIHHUX 0 1 2 3 4 5 6 7 8 9
Q, M*/ron 200 | 210 | 220 | 230 | 240 | 250 | 260 | 270 | 280 | 290

B, M 7 7,5 8 8,5 9 9,5 10 [ 10,5 | 11 | 11,5
hi, MM 160 | 170 | 180 | 190 | 200 | 210 | 220 | 230 | 240 | 250
hy, MM 640 | 680 | 720 | 760 | 800 | 1000 | 1100 | 1150 | 1200 | 1250
ti, ¢ 110 | 120 | 130 | 140 | 150 | 160 | 180 | 190 | 200 | 210
ta, C 340 | 360 | 380 | 400 | 420 | 440 | 480 | 520 | 560 | 600

Ci, Mr/n 90 | 100 | 110 | 120 | 130 | 140 | 150 | 160 | 170 | 180
C,, Mr/n 20 25 30 35 40 45 50 60 70 80
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Iumanns ons camoKoHmponio

1. HaBeniTe BuxXigHI JaHi HEOOXiTHI [UIsl PO3paxyHKy MapaMmeTpiB
TOPU30HTAJIBLHUX BIJACTIHHUKIB HAa OCHOBI MaTeMaTW4HOI MoOJem eQeKTHBHOCTI
OYHIIIEHHS BOJIH.

2. Sk BIUIMBa€ TipaBliyHA KPYIHICTh 3BaXEHHX Y BOJI YaCTUHOK Ha
IIBUIKICTH BIACTOIOBAHHS Ta €()EKTUBHICTh OUMINEHHS CTIYHUX BOJ?

3. Ha3BiTh  THUMOBI  PO3MIpM  TOPU3OHTAIBHUX  BIJICTIWHUKIB,  WIO
BUKOPHUCTOBYIOTHCS B OYHMCHUX CHCTEMaX, 30KpeMa iX JIOBJKWHA, IIMPHHA, KUTBKICTh
BIIAIEHb Ta TJIMOWHA 30HU B1ACTOIOBAHHS.

4. Slka cepemHS TPHUBAIICTh BiJICTOIOBAaHHSA BOJM B TOPH30HTAIBHUX
BIJICTITHUKAX 1 sIK BOHA BIUIMBA€ Ha €PEKTUBHICTh OUHIIIEHHS?
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INPAKTUYHA POBOTA Ne4
Obtpynmyeanus ma ubip KOHCMPYKMUBHUX NAPAMempis anapamis (YurioHis)
OJIs1 CYXOi OUUCMKU 8i0 MEepOUx aepo30.ie suKudie 6 ammocgepy 3i CMayioHapHUX
ooicepern

Meta: HaOyTTs HaBHYOK 3 BU3HAYCHHS €()EKTUBHOCTI IHMKJIOHY IS CyXOl
OYMCTKH Ta3y BiJl THITY.

B pesynpTaTi BUKOHAHHS JaHOI NPAKTUYHOI poOOTH OyayTh cdhopMoBaHi
HACTYIIHI pe3yibmamu Ha6UaHHs:

3aificHIOBaTH 1HHOBAIIMHY HAyKOBO-JIOCHIAHY Ta BUPOOHUYY AiSUIBHICTH 3
pPO3pOOKH Ta BIPOBA/DKEHHS CYYaCHHX TEXHOJIOTIH OXOpPOHH HaBKOJIHUIITHBOTO
CepeoBHIIA Ha PI3HUX €TaIax KUTTEBOTO ITUKITy BUPOOHUIITBA.

Obupartu ONTUMAaJIbHUM BapiaHT peanizarii 1ITPUEMCTBOM
MIPUPOIOOXOPOHHHX MPOTPAM Ta 3aXO/iB.
3aCTOCOBYBAaTH CTaTUCTHYHI HayKOBI METOAU pu 00poO1i

€KCIIEpUMEHTAJIbHUX JIaHUX HAYKOBUX JIOCIHII)KEHb B €KOJIOT1UHIN cdepl.

3aBaaHHs.

O3HalloMHUTHCS 3 THUIOBOIO CXEMOK LHMKJIOHY JIsd Ipy0boi Ta cepeaHboi
OYUCTKU BUKU[IIB 3 TEXHOI'€HHUX JIPKEPEN Bl IPOMUCIOBOTO MUITY.

3acBOITH NOPAAOK BU3HAUYECHHSI NMapaMeTpiB LUKIOHY I CyXOl OYUCTKHU Ta3zy
B1JI TTHJTY;

[TinroTyBaTy eJIeKTpOHHMM (ailit 1 3BITY, 10 TOBUHEH MICTUTH:

- IOCTAHOBKY 3aJ1a4i;

- BUXIJIHI JIaHI;

- OCHOBHI TEOPETHUYHI TOJOKEHHS METOAMKHA Ta aJFOPUTMIB BHUPIIICHHS
3aJ1a4l;

- pe3yJIbTaT pO3paxXyHKIB BIAMOBIIHO 10 3aBIaHHS;

- 3alpoNOHYBAaTH HOBITHE PINIEHHS 3 MIABUUIEHHS €()EKTUBHOCTI POOOTH
[IUKIJIOHA

- BUCHOBKH 32 KOHKPETHUMHU pe3yIbTaTaMy MPAKTHYHOI pOOOTH..

TEOPETUYHA YACTHUHA

TunmoBa cxemMa HUKJIOHY AJsi rpy0oi Ta cepelHbOI OYMCTKM BHUKHAIB 3
TeXHOTeHHUX JIzKepeJl BiJl MPOMHUCI0BOr0 MUIY.

Jlis UMKIOHY 3acHOBaHA Ha BUKOPUCTaHHI CHJI TSDKIHHS Ta 1HEpIIii.
Haiiuacrime nis 1ip0T0 3aCTOCOBYIOTH ITUKIOHU (puc. 1). Buganenns muiny B HUX
MPOTIKAE T JII€I0 BIATICHTPOBUX CHIL.
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OunieHe
1 NOBiTpA

3anurene
NOBiTps

1 - KopIyC IIMK/IOHA

2 - Bxinuuit matpy6ok
(3ammmeHe noBiTps)

3 - BuxigHa Tpy6a
(oummere rosiTps)

4 - KOHiYHA YacTHHA

5 — muioBHMIyCKHHMH naTpy6oK

Pucynok 4.1. Cxema nukiiony:
1 — kopnyc; 2 — exiOnuil nampybok, 3 — YeHmpaibHa 8UnyckHa mpyoa, 4 —
KOHYCHA YacmuHa, 5 — nputimay nuio8ux 4acmox.

[loBiTpss moTparuisie B LMKJIOH MO AOTUYHIA 4Yepe3 BXIJIHUWA NarpyOok 2,
pyXaeTbca MO cmipaii 1, MEPEeMICTUBIINCH Y HHU3 KOHIYHOI YacTMHU 4 kopmycy 1,
BUXOJIUTh 3 LHUKIOHY 4Yepe3 IeHTpaibHy TpyOy 3. Ilim nmi€ro BiAIEHTPOBUX CHII
YaCTKU THUJy BIAKUJAIOTHCS JI0 CTIHOK IUKIIOHY 1 OIyCKAaIOThCS B HIDKHIO HOTO
YacTUHY, a 3BIATH B MpUKAMay MUJIOBUX YacTOK 5.

Po3paxyHok e()eKTUBHOCTI MMJIOBJIOBIIOKYOI0 IMKJI0OHA
Hwxde HaBeneHuii TOPSAIOK PO3PAXYHKY TUIIOBUX IMKJIOHIB, IO IIUPOKO

BUKOPHUCTAIOTHCS B IPOMHUCIIOBOCTI JIJIsl CYXOTO OYMIIECHHS T'a31B BiJl MUTTY.

[ine po3paxyHKy — BHU3HAQUYUTH KUIbKICTh, THI 1 pO3MIp IHUKIOHIB, SKi
3a0e3MeUyIOTh TPAHUYHO NPHUIYCTUMHUM yMmicT mwiay y Bukumax C, wr/m,
BEHTWISIIIIHHOTO MOBITPSI IPOMUCIIOBUX ITiATPUEMCTB.

IlouaTkoBi gaHi:

Kinekicts razy Qy, M>/3, 10 OUUIIACTHCSL,

[IlinpHiCT ra3y npu pobOYHX yMOBax — P, KI/M>;

B'st3kicTh Ta3y npu pobouiii TeMmepatypi — Wi, [1a*3;

JlucniepcHuil ckiiaa nuiys;

Bxinna konnentpamis iy — Cay, T/M°;

[{ibHICTh YACTOYOK MUY — Py, KI/M;
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Ckuia pe4oBUHHM MUY .

Jlis  XapakTepUCTHKH JUCIEPCHOTO CKJIaay MWy BHUKOPUCTAIOTh [IBa
napamMeTpH: CepeIHINA PO3MIp YaCTOYOK MUY — Oy, MKM, 1 CTYTIHB TIOJIITUCTIEPCHOCTI
nuiy — lg o, , 3HaueHHs AKHUX HaBeJeHl B Ta0I. 1.

IHopsinoxk po3paxyHKy

1. Busnauarots npumyctuMuid ymict muity C, y BUKUAAX BEHTWIISILIIHOTO
TIOBITPS IIPOMHUCIIOBHX ITiAIPHUEMCTB, MI/M".

I[Tpu 06'emHil BUTpaTi noBiTps Oinbmmii 15000 M3/a

CBZIOOKz,

ne K, — xoedimient, mo npuiiMaetscs 3anexkHo Biax ['JIK mumy B mosiTpi
p00040i 30HU BUPOOHUYIOTO MIPUMIIIICHHS, 3HAYCHHS SIKOTO HaBeIeHe B Ta0. 4.1

IIpu 06'emuiit Butpati mositps 15000 m>/4. i MeHmIe:

Ce=(160-14,4*Q,)*K; .

Tabimna 4.1 — 3nadeHns oy 1 Ig o, U AeIKUX BUAIB ALY

TexHonoriyHUM nporec PevoBunnnii CKJIam | O, o

TBEPJUX aep030iB (MUTy) | MKM i
3aTodyBaHHS IHCTPYMEHTA Merai, abpa3uB 38 0,214
MuBO B KyJIbOBOMY MIIMHI LlemeHT, OKCHUIU METaNIB 20 0,468
Cyurinnas Byruuis B 6apabaHi Kawm'ssne Byrims 15 0,334
BupoOGHUIITBO aJIFOMiHIIO AlLO;s 20 0,352
[IpokaTHe i1 KOBaJdbChbKO-TIpecoBe | OKcuau 3aiiza 15 0,412
roCIogapcTBO

Tabnuig 4.2 —3naueHHs koedimierTa K;

TIK, mr/m® 2 2-4 4-6 >6
10, 0,3 0,6 0,8 1,0
2. BuzHavaroth He0OX1IHY €(heKTUBHICTh OUMIIICHHS Ta3y 3a POpMYJIOI0
_c.-c)
C :

3. BuOuparwTh TUN IUKIOHA JIJII OYUIIEHHS MNOBITps. L[MIiHAPOBI IUKIOHU
tunty [{H (L{H-11, I{H-15, IIH-15B, I1H-24) npu3HaudeHi 1js BIOBIIOBAHHSA CyXOro
Uy acmipamifHuX CUCTEM, 30JId 3 JUMOBHMX Ta3iB KOTEJIEHb, SIKI MPAIIOIOTh Ha
TBEPIOMY MaJIMB1, MUY 13 CYIIApOK 1 T.M. MPU MOYATKOBIN 3ammieHocti Big 0,3 g0
4000 r/m’. LuknoHyn MarTh TpoAyKTUBHICTE Bix 100 no 68000 M3/4, rigpapmiunmii
Omip MpH ONTUMAJIBHUX MMIBHAKOCTSIX Ta3zy Omu3pko 750 Ila ¥ 3a0e3neuyroTh
edexTuBHICTh ounieHHs Bix 0,83 mo 0,975 nns muty 3 po3MipoM 4acTOUOK OLIbIIE
20 MKM. 3a TUX cCaMUX YMOB €KCIUTyaTallii CIiBBIIHOIIEHHA €(EeKTUBHOCTI poOOTH
nukiIoHiB cepii I{H ctaHoBUTH:

Nuw-15/Mun-11=0,885; Nus-24/qu-11=0,795,
IpU LIbOMY BUILY €()EeKTUBHICTh MAIOTh IIUKJIOHU 3 MiABUILEHUM T1IpaBIIuHUM
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onopoM (IIH-11, ITH-15).

Koniuni mukmonu cepii CK (CAK-IIH-33, CK-11H-34, CK-11H-34M) maroTh
MiBUIICHY €(QEeKTUBHICTh OYMILIEHHS B MOPIBHSAHHI 13 mukioHamu cepii LIH, 1o
JOCATAETHCS 32 PAXyHOK MiABHUILEHOTO T1APABITYHOTO OTOPY.

4. BuOpaBim TUM [UKJIOHA, BU3HAYAIOTh ONTUMAIbHY MIBUIKICTD Ta3y Vonr Y
nepeTUHaHH1 UKJIoHa AiameTpoM D BigmosigHo Tabmd. 3.

Tabnuis 4.3 — 3HaueHHs ONTUMAJIBHOT MBUAKOCTI ra3y juis rukioHiB [[H 1 CK

Tun IH- | IH- CIK- CK- CK-1IH-
IIMKJIOHA HH-24 | TIH-154 15 11 11H-33 11H-34 34M
Vonr 4,5 3,5 3,5 3,5 2,0 1,2 2,0

5. O0UHKCIIOTD JIIaMETP LUKIIOHA 32 POPMYIIOI0

4
Do |4
T *Vonm

[IpunOane 3HaueHHs D OKpYIrisiOTH 0 HANHOJMKYOTO THIIOBOIO 3HAUCHHS
BHYTPIIIHBOTO JiaMETPy LHMKIOHA. 3aCTOCOBYIOTh HACTYNHHUU psJ BHYTPIIIHIX
niametpiB D, pp: 200, 300, 400, 500, 600, 700, 800, 900, 1000, 1200, 1400, 1600,
1800, 2000, 2400, 3000.

Ao po3paxyHKOBHM JllaMeTp ILMKJIOHA MEPEBUILYE HOr0 MaKCHMAaJIbHO
MPUIYCTUME 3HAYEHHS, TO HEOOXITHO 3aCTOCYBaTW JiBa i OuIbllIe MHapajieabHO
BCTAHOBJICHUX IIUKJIOHH.

6. 3a oOpaHuM aiaMeTPOM IHMKJIOHA 3HAXOMAATh (PAKTUYHY MIBHUAKICTH PYXY
ra3y B LIMKJIOHI

4*0,
T zEn*D?

JIe N-4UCII0 LUKIIOHIB.

dakTHUYHA MIBUJKICTH Y ITUKIIOHI HE IMOBHHHA BIAPI3HATHCS BiJ ONTHMAIBHOL
O1ubLI HIXK Ha 15 %.

7. BuznayatoTb KOe(ilieHT T1paBiIiqHOTO ONIOPY OJUHOYHOTO ITUKIIOHA

E=K1*K2*E500,

ne K; — mompaBounuii koedimieHT Ha JiameTp uukioHa (tabdn. 4.4); Ks-
NonpaBoyHUM Koe(illeHT Ha 3amuieHicTh raszy (tabn. 4.5); Esp — koedimieHT
TAPaBIIYHOTO OMOPY OAMHOYHOTO IUKJIOHA J1amMeTpoM 500 mm (Tabdun. 4.6).

Tabnuug 4.4 — 3HaueHHs nonpaBoyHOro Koedimienta K

3uauennsd K mis D, Mmm
Tun nuKIoHy 200 300 400 SQO 1
O1JTBIII
IIH-11 0,95 0,96 0,99 1,0
ITH-15, IIH-15B, I1H-24 0,9 0,93 1,0 1,0
CKJI-IIH-33, CK-11H-34,
CK-I[H-34M 1,0 1,0 1,0 1,0
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Tabnuig 4.5 — 3HaueHHs monpaBoyHOro Koedirienta K,

Ton makony 3nauenns K, nmpu C,y, Mr/m?

0 10 20 40 80 120 150
IIH-11 1 0,96 0,94 0,92 0,90 0,87 0,85
ITH-15 1 0,93 0,92 0,91 0,9 0,87 0,86
ITH-15B 1 0,93 0,92 0,91 0,89 0,88 0,87
I11H-24 1 0,95 0,93 0,92 0,90 0,87 0,86
CKJI-11H-33 1 0,81 0,785 0,78 0,77 0,76 0,745
CK-11H-34 1 0,98 | 0,947 0,93 0,915 0,91 0,9
CK-11H-34M 1 0,99 0,97 0,9 - - -

Tabnuis 4.6 — 3HaueHHs KoedIIEHTY TiapaBaidHoro onopy Esgo

3nauenHs Esoo 3nauenHs Esoo
Tun 1pH pU BUXO/Ii B Tun TIPH BUXOZI pU BUXOJi B
HHUKJIOHY BTT(;T_ B ripaBIiYHy HUKJIOHY B riIpaBiIiyHy
chepy MEpPEKY aTMochepy MEpPEKY
IHH-11 250 245 CKAO-11H-33 600 520
[HH-15 163 155 CKAO-11H-34 1150 1050
ITH-15B 170 165 CK-11H-34M 2000
[[H-24 80 75

8. BU3Ha4aroTh riipaBIiyHUi OMip UUKIOHY
AP=E*p*v?/2.

9. BuznauatoTb e(peKTUBHICTh OUYHINCHHS a3y B IUKIIOH]

7,=0.5%[1+®(x)],
ne O(x) - TabnuyHa PyHKI[IS BiJl HapameTp

d
_m
t
dSO

Ig

o))

Tumnosi 3nauenns d'sp i Ig 0, 11 MIKipHOTO TMITY LMKIOHY TIpMBEJIEH] B Ta0II.

Tabmunsa 4.7— 3nauenns d'so i Ig 0, 114 NUKIOHIB pisHUX THITIB

Tun KJIC- CK- | CK-LIH-
[IMKJIOHA HH-24 | TH-15B | TH-15 | HH-11 I1H-33 | 1IH-34 34M
d"so.mxm | 8,5 6,0 4,5 3,65 2,31 1,95 1,3

lgo, 0,308 | 0,283 0,352 10,352 [0,364 |0,308 |0,340
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HaBeneni B T1abxn.. 4.7 maHi BU3HAuUEH1 JJI TUHOBOTrO IuKIOoHY DT =0,6 M 1
HACTYITHUX PO3yMiB pOOOTH:
pr=1930 kr/M® ; ur=22,2*10°TTa*3; V=3,5 m/c.
Jlisa ypaxyBaHHS BIUTUBY BiIXHJIEHb PO3YMIB POOOTH BiJ THIIOBUX BEIMYMHA
dso BU3HAYA€THCS 13 CITIBB1IHOIICHHS:

o. =gl * D x| Por | % M|« Ei
50 50 D V
T pr ILlT
3a 0o0YHCIeHMM 3HaYeHHSIM X, 3HAXOIATh 3riHO 3 Ta0m. 4.8
3HaueHHs D(X).

10. 3icTaBislOTh PO3PAXYHKOBI 3HAYEHHS €(PEKTUBHOCTI OYMUIEHHS M 3 TIM
3HAYEHHSM 1], L0 BHUMAraeThbcs. SIKIIO pO3pPaxXyHKOBE 3HAYEHHS €(PEKTUBHOCTI
OYUIIICHHS BUSIBUTHCSI MEHILIE HEOOX1THOTO 32 PO3yMIB IPUITYCTUMOTO BUKHAY THJIKY

B arMmoc(epy, TO MOTPIOHO BUOpATH 1HIIMN THUI IMUKJIOHY 3 OUIBIIMM 3HAYEHHSIM
Koe(illieHTa TipaBIIuHOTO OTIOPY.

3HaxXoaATh

Tabnuus 4.8 — 3Hauenns QyHkii O(x)

X 2,7 2,0 1,8 1,6 1,4
d(x) -0,0035 0,0228 | 0,0359 0,0548 | 0,0808
X 1,2 1,0 -0,8 -0,6 -0,4
®(x) 0,1151 0,1587 | 0,2119 0,2743 | 0,3446
X 0,2 0 0,2 0,4 0,6
d(x) 0,4207 0,500 0,5793 0,6554 | 0,727
X 0,8 1,0 1,2 1,4 1,6
d(x) 0,7881 0,8413 | 0,8849 0,9192 | 0,9492
X 1,8 2,0 2,7

d(x) 0,9641 0,9772 | 0,9965

OnTuMaabHUM BapiaHTOM BHOOpPY W pO3paxyHKY LMKJIOHIB € BapiaHT, KOJH
MIHIMAQJIbBHOMY
TAPaBIIYHOMY OIOPi IUKJIOHIB, 10 3a0e3Meuye MIHIMyM €HEPreTUYHHUX BUTpAT Ha

HEOOX1THUN

OYMUIIICHHA.

Buxinna konuenist muty C

CTYIIHb

OYHMIICHHA

rasis

JOCATaA€EThCA

pu

IIpukiaanx po3paxyHKy e()eKTUBHOCTI HMKJIOHY
ITouaTkoBI HaHHI
Kinpkicts razy Q ,m/c’-350

["a3 — noBiTps

BX ?

r/M-

50
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IMopsinoxk po3paxyHKy

1. BusHaueHHS [OMYCTUMOTO BMICTY MWy y BHKHIAX BEHTWIALIAHOTO
MOBITPS MPOMHUCIIOBUX MIANPUEMCTB, MUTITpaM/M;

I[Ipu 06’ emuiit BuTpari nosiTps 6inem 15000 m>/rox:

C =100-K;

[Tpu 06’ emHuiit BuTpati moBiTps 15000 M/t 1 MeHII:

C =(16014,4-Q,)-K, =(160-14,4-350)-0,3=-1464

ne K, — xoedimient, mo npuitmaerbest 3anexHo Big ['JIK mumy B moBiTpi
po0O0Y0i 30HM BUPOOHMYOT0 NpUMileHHs, 3 Tadn. 4.2 K, =0,3.

2. BusnauenHs HeoOX11HOT €()eKTUBHOCTI OUMILIEHHS Ta3y:

_ (CBXC_ C) _50+1464 _ 30,28.

BX

3. Bu3HaueHHS TUIy UUKIOHY JUIsl OYUINEHHS BEHTWISAIIHHOTO TMOBITPA.
Bubupaemo mmmiagposuii mukiaon «HIIOT'A3» cepii [IH-11, mpusznauenoro ms
YJIOBIIIOBaHHSI CyXHMX TBEpPJUX aepo3oiiB ( MUIy) B CHUCTEMax acrmiparlii, 3071 3
JMMOBHX Ta30BUX KOTEJIEHb, 10 MPaLIOI0Th Ha TBEPJIOMY MAJICB1, MIITY 3 CYIIApOK 1
T.IL.

4. BU3HAYUBIIM TUI [IUKIOHY, BU3BHAYAEMO ONTHUMAJIbHY MIBUAKICTH razy V

oot

B IIEPETHHI IUKIOHY AiameTpoM D . 3rigno 3 1abn. 4.3 V. =3,5m/c.
5. O0uucneHHs iaMeTpy UUKIOHY 3a (hOPMYJIOI0

D= | #Q. _ [ 4350 =11,28MM.
-V \3,14-35

3 psay TUNOBUMX 3HAaY€Hb BHYTPIMIHIX JiamMeTpiB D, MM, BuOupaemo
HalOmkye 3HayeHHss D =200mMm .

6. [To BuOpaHoMmy JiaMeTpy LIMKJIOHY 3HAXOAUMO JIMCHY WIBUIKICTh PyXY razy
B IIUKJIOHI:

V=

4-Q,  4-350
n-n-D° 3,14-1.0,2°
JIe N — KITBKICTh IIUKJIOHIB.
7. BuzHaueHHs1 Koe(iLieHTY T1APaBIIYHOTO OMOPY OAMHOYHOTO IIUKIIOHY:
E=K K, -E_ =0,95-0,15-250=217,3,
ne K| — nonpaBounuii koe(illieHT Ha AlaMeTp HUKIIOHY, 13 Tabn. 4.4 K =0,95;

=0,011m/c,

K> — nmonpaBo4Huii KoeQili€HT Ha 3aOpOILIeHy rasy, i3 Tadi. 2.5 K, =0,915;

Esop — xoedimieHT TiIpaBIi4YHOTO OMOPY OJWHOYHOTO IMKJIOHY IiaMeTpOM
500 mm, 13 Tabn. 2.6 E,_, =250.

8. BU3HaueHHs T1JIpaBiIiqYHOrO OMOPY HUKIOHY:

AP — E-p-V _ 217,3-2520-0,011 3,29,

9. BuznauenHs e(heKTUBHOCTI OYHUIIICHHS Ta3y B IIUKJIOHI:
n, =0,5-[1+f(x)], ne

®d(x) — TabnuuHa QYHKITIS BiJ TapaMeTpa:
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)
X = i = -0 =2,15,
Jig'(o))+1g’(o) lg'0.352+1g70,214

Tunosi s3mauenmns d,,lgo, gna I[H-11 Gepemo i3 Tabm. 4.7,

d;, =3,65; Igo, =0,352.
Ipu X=2,15 ©(x)=0,9782, 3Haxogumo M :
n,=0,5-[1+1(x)]=0,5-[1+0,9782]=0,9891.

BucHoBkwu.

1. EdextuBHICT 00paHOTO BIATOBIAHO 10 YMOB ITUKIIOHY IS TPyOOTO MUY 3
MeJIlaHHUM PO3MIPOM YacTUHOK muity S0 MM ckiana npudiuzxo 0,99.

2. Jlns migBuIeHHsT e(peKTUBHOCTI pOOOTH IUKIOHA K MPHUKIIAJ] HOBITHHOTO
pILIEHHST TIPOIMOHYETHCS 3POIIyBaHHS 3a0pyIHEHOTrO MOBITPS HA BXOJl y IMKJIOH
TOHKOJAUCIIEPCHUMH €KOJIOT1YHO O€3MeYHUMHU KpalulsIMU PIJIMHU, SKa 3/1aTHa
3MOYYBaTH II€BHI TBEPJl aepo30ii, 3aJCKHO BiJ oOpaHOTO 00’€KTy 3a0pyaHEHHUX
BUKUIIB.

Iumannsa ona camokoHmpoio

1. SIx1 BUX1H1 AaH1 HEOOX1AHI I PO3PAXYHKY MapaMeTpiB HHUKIOHIB?

2. Sk BIIMBaEe NHUCIEPCHUN CKJIaJ TBEPAUX a€pO30JIIB HAa €(PEKTUBHICTH
OUMUILICHHS BUKUIIB B aTMOC(hepy 31 CTalllOHAPHUX JiKepen?

3. Ha3BiTh THUINOBI pO3MIpH LHUKIOHIB, 0 BUKOPUCTOBYIOTHCSI B CHUCTEMax
acripartii?

4. Sk BruMBa€ TIAPABIMIYHUNA OMIP HHUKJIOHY Ha €(GEKTHBHICTh OYMIIEHHS
BHUKH/IIB B aTMOchepy?

KPUTEPII OLIIHIOBAHHSI

HapuanpHi gOCSITHEHHS 3100yBayiB BUIIOI OCBITH 3a pe3yJbTaTaMU BUBYCHHS
KYPCY OILIIHIOBAaTUMYTBCS 3a IIKAJIO0, 110 HaBeJICHA HUXKYE:

PetitmHroBa mkamna IHCcTHTYIIIHHA MIKaIa
90-100 BIIMIHHO
74-89 n00pe
6073 3aJ10B1JILHO
0-59 HE3a0BIJILHO

3100yBayi BUILIOT OCBITH MOXKYTh OTPUMATH MiICYMKOBY OL[iHKY 3 HaBYaJIbHOI
JTUCITUTUTIHU Ha TIACTaBl MOTOYHOTO OIIHIOBAHHS 3HAaHb 32 YMOBH, SIKIIO HaOpaHa
KUIBKICTB OaIiB cKJIagaTuMe He MeHIe aK 60 OaiB.
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MaxkcumabHe OLIHIOBAHH

[IpakTyHa yacTUHA
TeopeTnuna
IIpu cBo€wacHomy | Ilpm HecBoewacHOMY Pazom
YacTHHA . :
CKJIaJIaHH1 CKJIaJaHH1
60 40 30 100

[TpakTidHi poOOTH MPUHMAIOTHCS 32 KOHTPOJILHUMH 3aITUTAHHSIMH 10 KOXKHOI
3 po6otu. OILIHIOBaHHS MNPAKTUYHUX POOIT 3AIMCHIOETHCA MLUISIXOM PO3PaxXyHKY
CepeaHbOr0 apuMETHIHOTO OaTy 3a CKIAJCHUMH MPAKTUIHUMH POOOTAMHU.

KpuTepii oniHIOBaHHSA NPaKTH4YHOI Po00TH

3a KOXHY MpaKTUYHY PoOOTy 3700yBady BHIIOi OCBITH MOXKE OTPUMATH
HACTyIHY KUIbKICTb OaiB:

40 0aniB: BUSBICHO NIJBUIIECHUN PIBEHb 3aCBOEHHSA OOCATY 3HAaHb 1 HAOYTTH
BMiHb; SIKICHO, PETEJIbHO, CaMOCTIHHO Ta B MOBHOMY OOCS31 BUKOHAHO 3aBJIaHHS.
Marepian BUKJIQJIEHO B JIOTIYHIA TMOCHIZAOBHOCTI, 0€3 MOBHHMX MOMHJIOK, a BJIacHI
BHCHOBKH CTYJICHTA BIJIOBIAAIOTh TEMI MPAKTUYHOTO 3aB/IaHHS.

30 0aJiB: IMOKa3aHO OBOJIOAIHHS JOCTAaTHIM OOCSATrOM 3HAHL 1 BMIHb MIJI 4ac
BUKOHAHHS 3aBJIaHHS; TIPOJEMOHCTPOBAHO CAMOCTINHICTh B OTPUMaHHI PO3PaXyHKOBO-
AHATITUYHUX JIAaHUX, aJie 3 HE3HAYHMMH HETOYHOCTSIMHU; TOYHICTh 1 YITKICTh MOBH, a
BJIACHI BUCHOBKH CTY/ICHTa BIJIOBIIaI0Th TEMI1 TPAKTUYHOTO 3aBaHHSI.

20 0auiB: HeQOCTATHHO ITOKA3aHO OBOJIOIIHHSA OOCSITOM 3HAHB 1 BMIHB ITIJ 4ac
BUKOHAHHS 3aBJAaHHS; NPOJEMOHCTPOBAHO HE CaMOCTIMHICTD B OTPUMAaHHI
PO3paxyHKOBO-aHAITUYHUX JAHUX, 3MICT pOOOTH BUKJIAJCHUN HE 3aBXK/U Y JIOT1YHIN
MOCIJOBHOCTI, B Po0OOTI 3adiKCOBaHI HE 3HAYHI TMOMMUJIKM, a BJIACHI BHCHOBKHU
CTYyJICHTA HE 3aBXIH BIJIMOBIAAIOTh TeM1 IPAKTUYHOTO 3aB/IaHHS.

10 0axiB: BUSBIEHO 3MICTOBI M JIEKCUYHI TOMUJIKH, 3MICT POOOTH BUKJIAAEHO
HE YITKO ¥ HEJOTIYHO, aje MpOoAEMOHCTPOBAHI 3HAHHS 1 YMIHHS B M€Kax HaBYaJIbHOI
IpOrpaMu.

0 OaniB: HaBeJACHO HEMPABWILHY BIAMOBIAb, IO SKOI HE HAJaHO >KOJHHUX
MOSICHEHb.
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