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1 3ATAJIBHA YACTHUHA

1.1 IlepeamoBa

Jucimnina  “T'igpoekosnoris”  BIAHOCHTBCS A0  IpodeciiiHo-
OpPIEHTOBAHOTO IMKJIY HaBYAJIbHOTO IUJIaHY MIATOTOBKUA CTYJAEHTIB 3a
HanpsMoM MiAroTOBKU “EKoJioriss Ta 0XOpoHa HABKOJHUIIHBOTO CEpelOoBHINA”,
criemianpHIicTIO  “EKonoriss Ta OXOpoHa HABKOJMIIHBOTO CEepeaoBHINA’,
criemiamizaiiero “I'impoekosnorisa’.

Metoto mucimniinu “T'igpoekonoris” € 03HallOMJIEHHS CTYJEHTIB 3
OCHOBHUMH TIOHSATTSAMH TIPpO BOJHI €KOCHUCTEeMH, (I3UUYHI, XIMIUHI,
010JIOT1YHI ¥ aHTPONMOTEHHI YWMHHHUKUA Ta NpolecHu, mo (GOpMymTh 1
YIPaBIsIOTh MOTOKaMH €Heprii Ta peYoBUH B TiJpoeKocucTeMax i
BH3HAYAIOTh IXHIA €KOJIOTIYHUM CTaH Ta SKICTh BOJIU.

Bupuenns jgucominniag  “‘Tigpoekosoriss”  0a3yeThcs HAa  3HAHHAX
CTYJICHTIB, OTPUMAaHHUX MPU MONEPEAHHOMY BUBYEHI TaKUX AUCHUILIIH: “Buia
Matematuka”,  “I'igpoOiomorisa”,  “dDi3mka”,  “3arampbHa  TIAPOJOTIA”,
“Bbioreoximisn”, “MOHITOPUHT JOBKULIA Ta 1HIIHX.

3HaHHS Ta BMIHHSA OTpUMaHI B PE3YJIbTaTl BUBUCHHS TUCIHILIIHA OYIVTh
BHKOPHCTOBYBATHChH TIPM BUBUYCHI HOPMATUBHOI JUCHMIUIIHM ‘MaremMaThyHe
MOJIETIOBAHHS T1IPOEKOJIOTTYHUX CUCTEM’, IPH MIATOTOBI KYPCOBUX MPOEKTIB,
JTUIIIIOMHOT 200 MaricTepchKoi poOOTH, Ta y HOablIii GaxoBiil AiSIbHOCTI.

1.2 3micT AUCHUATUTIHA
Tema 1. Ilpeomem i 3a0aui ciopoexonocii

[ToHsATTS mpo TiAPOEKONIOTi0. 3B'SI30K TIIPOEKOJOTIT 3 TIAPOJIOTI€TO,
TIIPOXiMi€l0, TiApoOioNorield Ta IHMKMMU Haykamu. KopoTki icTOpuyHi
BIJIOMOCTI MpPO PO3BUTOK TIAPOEKONOTii. 3HAYEHHS T1APOEKOJOTTUHUX
JOOCIIIKEHb JUIsl CYy4aCHOTO MEPI0y PO3BUTKY JIOJCHKOTO CyCHUIBCTBA Ta HOTO
MaiiOyTHBOTO. 3aBJIaHHS T1IPOEKOJIOT1].

Tema 2. Booue cepeodosuwye sk ekono2ivHa cucmema

[lonsitTa mpo exocucteMu Ta ixHI BuUIU. [IpICHOBOJHI €KOCHCTEMH.
[IpunuunoBa cxema TpaHcopmallii pEUYOBHMHM Ta €HEPrii y BOJHHX
ekocucremax. [loHATTS mnpo Tpynu UYMHHUKIB, 1[I0 BIUIMBAIOTH Ha
(YHKIIIOHYBaHHS T1JIPOCKOCUCTEM.

Tema 3. AbiomuyHi YUHHUKU BOOHUX eKOCUCmeM

@®i3uuHl Ta XIMIYHI BJIACTUBOCTI BOAM Ta iXHI EKOJIOTIYHI AacHeKTH.
OCHOBHI TIAPOJOTIYHI Ta TIAPOXIMIYHI XAPAKTEPUCTUKU PIYKOBUX CHUCTEM 1



BojoiiM. [lpsiMi Ta omocepenkoBaHi YUHHUKK (DOPMYBAHHS XIMIYHOTO CKJIAAy
npupoaHux Boja. DopMyBaHHS XIMIYHOTO CKJIaAy BOJ IUIAXOM PO3YMHEHHS 1
3MINIYBaHHS BOJI PI3HOTO TMOXO/DKEHHS. XIMIYHMM CKJIaJ BOJ PIZHUX
FEHETUYHUX KaTeropid CTOKYy. AHTPONOT€HHI YWHHUKU SIKOCTI  BOJH.
l'ocomapcbke OCBOEHHSI BOJHUX pECYpPCIB 1 aHTPOINOTeHHE 3a0pyAHEHHS
MPUPOJTHUX BOJI.

Tema 4. EHnepeoszabesneuenicmv 600HUX eKOCUCEM MA MEPMIYHUL
pedcum 8000UM

OCHOBHI YMHHHUKH TEIJIOBOTO PEXUMY BOJHHX 00’ €KTiB. HamgxomkeHHS
COHSIYHOI eHeprii y BojgoiMu. OCHOBHI XapaKTEPUCTUKU COHSYHOI €HEprii, 110
MOCTYNa€e Ha MOBEPXHIO BOJOWM. BiOMBaHHS COHSYHOI pajiallii BijJ| MOBEPXHI
Boau. {DOTOCHMHTETMYHO aKTUBHA coHsiyHa paniamis (DPAP). 3anumkosa
COHS'YHA pajiamis y BOAHMX MacaX. EdexkTuBHE BUMPOMIHIOBAHHS BOJONMHU.
@otnunuii 1map BoaM. YMHHUKU TIOMIMPEHHS COHAYHOI €Heprii y BOJIL.
[Tpo30picTh BOAM SIK YUHHUK €HEPro3ade3nedyeHHs rIpoeKocucTeM. TepMiuHuii
peXuUM BOJHHMX eKocucTeM. Piunuii Xig Temmepatypu Bojad. Po3momain
TeMIeparypu BOJIM MO TJIUMOMHI BOJONM. Bu3HaueHHs 3amaciB Temia y
Bojoiimax. [loHATTS mpo TEepMOriApoOIoNOriyHl Ta TEPMIYHI MEpioaud Yy
BOJIOMMAX.

Tema 5. Juuamixa 6oonux mac ma ii éniué HA G1ACMUBOCMI B0OHUX
exocucmem

OcHOBHI BHIM AWHAMIKA BOJAHMX Mac Ta iXHE €KOJOTIYHE 3HAYCHHS.
[lepenecennst Bonuux mac. Bugu teuiit. BiTposi Teuii, mupkynsuii Jlearmiopa
Ta iXHIA BIUIUB HAa MpoOUECH (POTOCHMHTE3y 1 €KOJIOTIYHI MOKAa3HUKHU BOJOUM.
Meroau po3paxyHKy BITPOBUX Teuild y BoJOMMax. 30BHIIIHIA 1 BHYTPIIIHIM
BOJIOOOMIH Ta iXH1 MOKa3HUKU. [[pOTOYHICTH BOJIONM SIK MMOKa3HUK 30BHIITHBOTO
BoJ000OMiHY. [lepemimnyBaHHsI BOJ Ta BHYTPIIIHIA BOJOOOMIH Yy BOAOWMAX.
KoediieHT BOOBIAHOBICHHS K MOKA3HUK BHYTPIIITHBOTO BOAOOOMIHY BOJOMM.

Tema 6. Biomuuni YuHHUKYU 600HUX eKOCUCIEM

Tpancdopmariiss eHeprii Ta peyoBUH B TiApoekocucteMax. BonHi
OpraHi3Mu iX BUAHM 1 B3aeM03B’s13kH. [lepegaya pedoBHH 1 eHEprii o TpoPiyHUM
nanuoram. bionoriyauit  kpyroo6ir pedoBuH. OCHOBHI 3aKOHOMIPHOCTI
Kpyroo6iry peuoBuH. Kpyroo0Oir Bogu. BruiuB BumapoByBaHHsSI Ta TpaHCHipalii
Ha MEXaHi3M KpyrooOiry Bojau B npupoji. Kpyroo0ir Byriemto, KUCHIO, a30Ty.
[lonsitTTss mpo (ikcaniro a3zoTy, oro Buau. Kpyroobir ¢ocdopy, cipku Ta
HEOpraHiuHuX KaTioHiB. [IoHATTA mpo mpoiec (HOTOCHHTE3y Ta MOro OCHOBHI
(dazu. JIluxa"Hs poCiIuH K 3BOPOTHIN POTOCHHTE3Y MPOIIEC.



Tema 7. Bnaue meep0oco cmoKy ma OOHHUX 8i0K1a0di8 Ha
2I0p0oeKoN02IUHULL CMAH PIYOK [ 6000UM

TBepauil cTiK 1 HOTO BIUIMB Ha TIAPOEKOJIOTIYHI MPOIECH Yy BOAOMMAX.
Buau HaHOCiB Ta iXHS poJib y TPAHCIOPTYBaHHI 3a0pyTHIOBAIbHUX XIMIYHHX
pedyoBHH. BIUIMB MeXaHIYHOTO CKJIaAy HAHOCIB Ha SKICTh PIYKOBHX BOJ.
MyTHICTh BOJU Ta ii PEXUM BIPOJOBXK POKY. 3B'S30K MPO30POCTI BOAM 3 il
MYTHICTIO Ta BMICTOM OPIaHIYHHUX PEYOBHMH B CycleH3isx. JIOHHI BIIKJIaau Ta
iXHd poJb y TMOBTOPHOMY 3a0pyAHEHHI NPUPOAHUX BOJ 1 (POpMyBaHHI
€KOJIOTIYHOr'0 CTaHy BOJOKM.

Tema 8. Cymichuii  eniue  2iOpONIOCIYHUX,  2IOPOXIMIYHUX |
2I0p00I0I02IUHUX YUHHUKIB HA 010]I0214HY NPOOYKMUBHICIb B0OHUX eKOCUCMEM

3ajeXHICTh  MEPBUHHOI  O10J0T1YHOI  MOPOAYKINI  BOJOHMM  BiX
TIPOMETEOPOJIOTIYHUX XapaKTePUCTUK HABKOJMIIHBOTO cepeoBuila. Meroau
po3paxynky @DOAP Ha mnoBepxHl Ta pI3HUX TIIUOMHAX BOJONWM. Bmnus
pEryJitoBaHHsSI CTOKY Ha O10JOTIYHY MPOJYKTHBHICTh PIYOK. 3MIHM OCHOBHHUX
riApOOIOJIOTIYHUX — TMOKA3HMUKIB ~ PIYOK  MICHIS  CTBOPEHHS  BOJOCXOBHIII.
B3aeM03B’ 530K T1ApOOIONOTIYHUX Ta TIAPOJOTTYHUX XaAPAKTEPUCTHUK BOJOWM.
I'aposoriuydi yMOBH “IBITIHHA® BOJW Y BOJOCXOBHINAX. METOAW yIpaBIIIHHS
BOJTHUMH €KOCUCTEMAMU Ta PETYIIOBaHHS IXHIX OCHOBHHUX (DYHKIIIi.

1.3 IlepeJiik HAaBYAJIBbHOI Ta METOAUYHOI JIiTEPATYPH

OCHOBHOIO __HaBYAJbHO-METOJAMYHOI _ JITEPATYypOl) TMpPH  BHUBYCHHI
mucuuIUiiag “T'1iIpoekosoris’” € HaCTyMHHa:

1. IBanenko O.I'. T'inpoekomnoria. Koncnekt nekiiid. — Oneca, Exomnoris,
2008. — 88 c.

2. Ipanenko O.I'., benos B.B., I'pu6 O.M. IlpaktudHa riapoexkoiaoris.
Hapuansauii nociouuk. — Oneca, TEC, 2009. — 75 c.

Jlo/1aTKOBOIO ~HABYAIbHO-METOJAMYHOIO JITEPATypOl0 TPU BUBYEHHI
mucuuIUiiag “T'1iIpoekosoris’” € HaCTyMHHa:

3. Pomanenko B.JI. OcHoBu rigpoekodorii. — K.: O6epern, 2001. — 728 c.

4. Tumuenko B.M. Dkonorunueckas THAPOJIOTUs BOJOEMOB YKpauHbI. —
K.: HaykoBa nymka, 2006. — 384 c.

5. Supik A.B., HImakos B.M. I'maposkonorus. —K.: Ypoxait, 1992.-192 c.

6. Cuixko C.I. Ouinka Ta mporHo3yBaHHs SKOCTI mpupoaHux Boa. — K.:
Hika-I{entp, 2001. — 264 c.

7. I'peze B.H., Ilomukapmnos I'.I'., Pomanenko B.JI u np. Ilpupona
Ykpaunckout CCP. Mops u BHyTpennue Boabl. — K.: Hayk. nymka, 1987. —224 c.



8. Pomanenko B.JI., Oxcutok B.H., XXykunckuit B.H., Ctons6epr @.H,
Jlapuxk B.M. Dkomormyeckas OLEHKAa BO3ACHCTBUS THUIPOTEXHUYECKOTO
CTpoUTeNbCcTBA HA BoJHbIE 00bekThl. — K.: HaykoBa nymka, 1990.-256 c.

9. Kunumunk A.H. Metoanyeckoe pyKOBOJACTBO ISl JIETHUX MPAKTUK U
nabopaToOpHBIX pabOT NJisi CTYIEHTOB JHEBHOM U 3a04HON (hopM oOydeHUs 1o
crnenuanu3anuu “I'maposkonorus’. — Onpecca, OI'OKY, 2006. — 246 c.

10. Ilexx II.B. ExonoriyHe oOIpPyHTYBaHHSI pUOOTrOCIOIAPCHKUX
00’ekTiB. MeToauyHi BKa3iBKM 70 TMPAKTUYHUX 3aHIATh 3 CHemiamtizaii
“Exomnorisa pubHoro rocnogapcta”. — Oxgeca, OJJEKY, 2005. — 16 c.

1.4 Ilepenik 3HaHb TAa BMiHb

B pe3ynbTaTi BUBUeHHS AUCHUIUTIHU “['iapoekosioris™ CTy/IeHTH MOBUHHI
3HATH:

— TIIPOJIOT14HI, TIAPOXIMIYHI, T1APOOIONOT1YHI Ta AaHTPONIOT€HH1 YUHHUKU
Ta npoiecu (OpMyBaHHS €KOJOTTUHOTO CTaHY Ta SIKOCTI BOJIU TJIPOECKOCUCTEM;

— METOIU OOYHMCIICHHS a0l0TUYHUX Ta OIOTMYHHUX IMOKA3HUKIB BOJHUX
€KOCHUCTEM;

— METOJOU PEryJIOBaHHS OCHOBHUX (DYHKIIH BOJHHUX EKOCHCTEM
YIPABIIHHS IXHIM €KOJIOTTYHUM CTaHOM.

[licns BuBYeHHs aucuumuiiHu  “T'igpoexosioris” CTYyACHTH TOBHHHI
BMITH:

— pO3paxoByBaTH TEPMIYHUN PEKUM BOJIONM;

— 00YMCIIIOBATH BEJIMUUHHU BOJOOOMIHY Ta BOJIOBIIHOBIICHHS 3aIUIaBHUX
BOJIOMM;

— pO3paxoByBaTH BaJOBY NEPBUHHY MPOJYKIIIIO 1 AECTPYKI[IFO OPTraHidHO1
PEUYOBHMHU B IUTAHKTOHHIN MIJACUCTEMI;

— pO3paxoByBaTH BaJOBY NEPBUHHY MPOJYKIIIIO 1 AECTPYKI[IF0 OPTraHidHO1
PEYOBUHU B MIICUCTEM1 MIKPOOEHTOCY;

— 00UYHCITIOBATH MPOAYKIIIIO BULUX BOAHUX POCIUH Ta iX CIIBTOBapUCTB;

— po3paxoByBaTU pUOHY MPOIYKIIIO BOJOWM 3a JaHUMU Tpo (iTo- Ta
300IJIaHKTOH;

— pO3paxoByBaTU KHUCHEBUI PEXKUM B MOBEPXHEBUX BOJAX CYIIi, Y TOMY
YUCJI1 IPU OPraHIYHOMY 3a0pYy/IHEHH1 PIUKU;

— BHUKOPUCTAaTH OTPUMAaHI pPE3ylbTaTU PO3PAXYHKY [JIsl CKJIaJaHHs
peKOMeHAAI1H, 00 MOJIMIIEHHS €KOJIOTTYHOIO CTaHY BOJIHOTO 00’ €KTY.

1.5 Opranizaunisi HABYaJbHOI0 NPOLECY
BianoBigHo 10 poOOYOro HaBUAIBLHOIO IJIAHY BUBYEHHS JUCLUUILTIHU

“I'igpoexosyorist” CTyJ€HTaMu 3a04HOI (OpMH HaBYaHHS BUKOHYETHCS
HACTYITHUM YUHOM:



— Ha MOYaTKy BUBYEHHS JUCHUIUIIHU, SIKMI BUKIAQAA€ II0 TUCLUILIIHY,
OpraHI30BY€ThCS BHUKOHAHHA Ta KOOPAMHYBAaHHSA MOJANBIIOI CAMOCTINHHO1
poOOTH CTyJIEHTA 11032 MEXaMU YHIBEPCUTETY;

— caMocCTiiiHa po0oTa CTyJEeHTa, sKa HalpaBjieHa Ha 3aCBOEHHS
TEOPETUYHOTO MaTepially Ta CKJIAJaHHS PYKOMUCHOTO KOHCHEKTY BiIMOBITHO
no 3micty aucuurniainv (auB. m. 1.2 1 m. 2.1), a TakoX Ha BUKOHAHHS Ta
o(pOopMIIEHHSI KOHTPOJIBHOI poOOTH (UB. 1. 2.2);

— JIEKIIHI 3aHATTS 3 BUKJIAJAa4eM Ha MOYaTKy 3aJIIKOBO-1CIIMTOBOI cecil
JUISL TIOTTIMOJEHHST 1 3aKpIMICHHS TEOPETUYHOrO MaTepiany Ta JIONOBHEHHS
KOHCIIEKTY MIArOTOBJIEHOIO M1/l YaC CaMOCTIMHOT pOOOTH CTYIEHTA;

— MPAKTUYHI 3aHATTS 3 BUKIIAJauyeM HaMpPUKIHII 3aJ1IKOBO-ICIIUTOBOI CECIi
JUIsl OTPUMAHHS HABUYOK 1 BMIHb OCHOBHHUX T1APOEKOJIOTTYHUX PO3PAXyHKIB, Y
TOMY YHCJI1 3 BUKOPUCTAHHSIM CIIEI1a1130BaHOT0 MIPOTrPaMHOro 3a0e3NeYeHHs Ha
I[TEOM.

KonTposib caMocCTiiiHOT poOOTH CTyJA€HTa 3a04HOi (OpMU HaBYAHHS
3M1ACHIOETBCS IUISXOM TMEPEBIPKU KOHTPOJIBHOI pOOOTH, SIKA HAJCUIIAETHCS
CTyICHTOM Y BCTaHOBJEHI JekaHaToM cTpoku (auB. mm. 2.2.1 Ta 3.2.1),
PYKOIIMCHOTO KOHCHEKTY IO TEOPETUYHOMY MaTepialy Ta ONUTYBaHb Ha
JEKIIWHUX 1 NPAKTUYHUX 3aHATTIX, a TaKOX IiJ Yac ICOUTY HaMpPUKIHII
3aJIIKOBO-ICIIUTOBOI  cecii, mepeadayeHoro poOOYMM HaBUYAJIbHUM ILUJIAHOM
(muB. mm. 3.1 Ta 3.2).

2 OPTAHI3AIIISI CAMOCTIMHOI POBOTHU CTYJIEHTA

2.1 IloBYaHHA 110 BUBYECHHI0 TEOPETUYHOI0 MaTepiay
2.1.1 3azanvni nopaou no sus4eHHO MmeopemudHo20 Mamepiany

[lepmr HIX NPUCTYNUTHU 10 BUKOHAHHS 3aBJaHb KOHTPOJIBHOI poOOTH 3
muctuiuiiag - “T'igpoekosoris” HEOOXIMHO CaMOCTIHHO, 3a  JIONOMOTOO
HaBYaJIbHOI Ta MeTOANYHOI JiTepatrypu [1 — 10] (zuB. n. 1.3) Ta MosCHEHb B LIUX
METOJUYHUX BKa31BKaX, BUBUUTHU Ta 3aKOHCIEKTYBaTH B OKPEMOMY 3OLIUTI
TEOPETUYHUN MaTepiad BIAMOBIIHO JO PO3JAUIIB TEM, HABEACHUX BHIIIEC
(muB. 1. 1.2).

VYV HacTynmHUX TyHKTaX IUX METOJUYHUX BKa31BOK IO KOXHIA 3 TeMm
BKa3aH1 MOCUJIAHHS HAa HaBYAJIbHY Ta METOJMYHY JIITEpaTypy 1 CTOPIHKH, 1€
3HAXOJIUTHCA TEOPETUYHHUM MaTepiall MO BCIM MHUTAaHHSIM, IO BIJBEJACHI Ha
CaMOCTIiHE BUBUEHHSI CTYJIEHTOM (1uB. mm. 2.1.2 — 2.1.9).

[Ticnss BUBYEHHS TEOPETHMYHOrO MaTepially Ta CKIIaJIaHHS PYKOIHCHOTO
KOHCIEKTY MepIIoi TeMu, mepeBipTe, sk Bu 3acBoinu ii 3mict. g uporo
cripoOyiTe BIAMOBICTH HA BC1 “3alUTaHHS JJisl CAMOIEPEBIPKU. ..”, 1110 HaBEAECH1
HIDKYE JIJIS KOXKHOI 3 TeM (auB. 1. 2.1.2 — 2.1.9).




[Ticnsa toro, sik Bu mepexoHamucs, 1O 3MICT MEpIIOi TEMU 3acCBOLIH,
MPUCTyNaliTe A0 BUBYEHHS Ta KOHCIEKTYBAaHHS HACTYMHOI, 3 AaHAJIOTTYHOIO
MEePEBIPKOIO 3aCBOEHHS MaTepiaty.

Komn Bu BuBuUMTE, 3aKOHCHEKTY€TE Ta IIEPEKOHAETECS, IO 3aCBOIIU
Marepiall MepIIUX YOTUPbOX TEM, MPUCTYMANTE 10 BUKOHAHHS TMEPIIOTO
3aBJaHHs KOHTPOJILHOT pOOOTH, SIKE BIATMOBIAA€ 3MICTY HUX TeM (AuB. mim. 2.2.1
Ta 2.2.2).

Jlani npuctymnaiiTe 10 3aCBOEHHS 1 KOHCIIEKTYBaHHsI MaTepially m’siTol Ta
IIOCTOi T€M, 1 BUKOHAHHIO JAPYroro 3aBJaHHS KOHTPOJBHOI poOOTH, SIKi
BI/IMOBIIAIOTH 3MICTY IUX TeM (IuB. 1. 2.2.3).

[Ticns 11bOTO MpHUCTYMANTE A0 3aCBOEHHS 1 KOHCIEKTYBaHHS Marepiaiy
IIOCTOi Ta CbOMOi BOCHMOT T€M 1 BUKOHAHHIO TPETHOI0, YETBEPTOIrO Ta I ATOTO
3aBJaHHS KOHTPOJIBHOI POOOTH, SIKI BIAMOBIIAIOTH 3MICTYy LHUX TeM (IUB.
nm. 2.2.4,2.2.5 ta 2.2.6).

Jlani mpucTtymnaiite 70 3aCBOEHHS 1 KOHCHEKTYBaHHS MaTepialy BOCHMOI1
TEMH Ta BUKOHAHHIO IIOCTOTO Ta ChbOMOIO 3aBJIaHHS KOHTPOJBbHOI poOOTH, IIO
BIIMOBINAIOTH 3MICTY 11i€1 TeMu (auB. 1. 2.2.7 Ta 2.2.8).

Skmo y Bac BuHUKIM TpyAHOILl a00 MUTAaHHS CTOCOBHO TEOPETUYHOTO
Marepialy ab0 BUKOHAHHS KOHTPOJBHOI poOoTH, siki Bu He B 3M031 mojonatu
CaMOCTIHHO, TOTPIOHO HErallHO 3BEPHYTHUCS 10 BUKIJAJaya, SKUW BUKIAJA€
mucuuiuiiny “I'iapoekosnoris’”, MUChbMOBO Ha aJpecy YHIBEPCHUTETY 3BHYANHOIO
notuToro (65016, M. Oneca, Byia. JIpBiBcbka, Oya. 15, Oneceokui JAep KaBHUN
€KOJIOT1YHUM YHIBEPCUTET, Kadeapa TUIPOEKOJIOTii Ta BOJHUX JOCHIIXKEHb,
HaBYaJIbHO-1a00paTopHUi Koprmyc Ne 2. ka6. 513, 514) aGo eaeKTpOHHOIO
(gideko@ogmi.farlep.odessa.ua).

Jlnst  TepMiHOBOI KOHCYJbTallll JA3BOHITH BHUKJIaAady Ha Kadenpy
T1IPOEKOJIOTii Ta BOJHUX JOCHIIXKEHD 3a Teraedonom: (048) 785-27-18.

2.1.2 Ilosuanna no eusuenutro nepwoi memu “IIlpeomem i 3adaui
eiopoexonozii’”’

IIpy BUBYEHHI MEPIIOi TEMHU HEOOXIHO BUKOPUCTOBYBATH HAaBYAJIbHY Ta
METOJIWYHY JIITepaTypy, MOCUIAHHS Ha Ky HaBeJeH1 Hibk4de (y KBaJpaTHUX
Iy’KKaxX BKa3aHO HOMEp 3 MepemiKy Jiteparypu B . 1.3, a uepe3 KoMy BKazaHi
CTOPIHKH, HA SIKUX 3HAXOJAUTHCA MOTPIOHUM TEOPETUUHUN MaTepia):

—[1], cTop. 5-18;

—[2], cTop. 4;

—[3], ctop. 11-23;

— [4], cTop. 5-13;
-
-

5], cTop. 20-30;
6], ctop. 8-20.
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JInst caMOCTIHHOi TEpeBIpKM 3aCBOEHHS 3MICTY TMEpIIOi TEeMH Ta
YCHIIIHOTO 3aKpiluieHHsT 0a30BHMX 3HAaHb 1 BMiHb MO BHUBUYEHOMY MaTepiaiy,
cripoOyiTe aTy YCHI BIAMOBI1 HA 3alTUTAHHS, SIK1 HABEEH1 HIKYE.

3anuTaHHs JUJI CaMONIEPEBIPKU 3aCBOEHHS 3MICTY HEPIIOi TEMMU:

1. IToHATTS PO TIAPOEKOIIOTIIO Ta ii 3HAYEHHS SIK HAYKU.

2. 3B'S30K T1IPOEKOJIOT1] 3 T1IPOJIOTIEI0 Ta ITHIIMMH HayKaMHu.

3. 3HaueHHs rIPOEKOJIOrii ISl JIF0ACTBA Ta HOro MailOyTHBOTO.

4. Merta Ta 3aBIaHHs TIPOEKOJIOTI K HAyKH.

5. PO3BUTOK TiApOEKOJIOrii Ta HEOOXIAHICTh CYYaCHUX TIIPOEKOJOTTYHUX
TOCIIKEHb.

2.1.3 Ilosuanns no e6uguenHro Opyeoi memu ‘“Boone cepedosuue 5K
exoaoeiuna cucmema’”

[Ipu BUBYEHHI JIpyroi TEMH HEOOXITHO BHUKOPHCTOBYBATH HAaBUAJIBLHY Ta
METOAUYHY JIITEPATYPY, HOCHIAHHS Ha SIKY HaBEJICHI HIDKYE:

—[1], cTop. 12-17;

—[3], cTop. 24-43;

—[5], cTop. 20-25.

JUis  caMOCTIMHOI TepeBIPpKA 3aCBOEHHS 3MICTY JpYyroi TEMHU Ta
YCHIIIHOTO 3aKpilyieHHs 0a30BMX 3HaHb 1 BMIHb 110 BHBYEHOMY Marepiany,
cripoOyiTe JaTy YCHI BIAMOBIA1 HA 3alIUTAHHS, SIK1 HABEJEH1 HIKYE.

3anuTaHHd JUId CaMONEPEBIPKH 3aCBOEHHS 3MICTY JIPYTOi TEMH:

1. TIoHATTSI PO €KOCUCTEMY Ta TUIIOBE BU3HAUCHHS T1IPOEKOCUCTEM.

2. Konueniiist Bog0301pHOT0 6aceliHy sSIK OJIMHUII T1APOEKOCUCTEMHU.

3. B3aemMo3B'I30K €KOCUCTEMH CTaBKa Ta HOT0 BOJ0301pHOr0 Oaceliny.

4. Bunu BogHux exkocucteMm (3a @. JIpro) Ta iXHi BIACTUBOCTI.

5.  CrpyKTypHO-QYHKIIOHAJIbHI OCOOJMBOCTI TiIPOEKOCUCTEM (Ha
MPUKJIIAJ1 PIYKH).

6. XapakTepHi Irpyly BOJIHUX eKocucTeM Ykpainu (3a B.M. TiMueHKo).

7. llppHiunoBa cxema (pyHKIIOHYBaHHSI BOJHOI €EKOCUCTEMH.

8. 3aranmpHa cxema TpaHcdopmallis €Heprii Ta PEYOBUH Yy BOJHIN
€KOCUCTEMI.

9. IloHATTS PO rPyNH YNHHUKIB (DYHKI[IOHYBAHHS BOIHUX €KOCUCTEM.

2.1.4 Ilosuanus no eusuenunro mpemvoi memu “AOiomuyHi YUHHUKU
800HUX exocucmem”’

ITpyu BUBYEHHI TPETHOI TEMHU HEOOXIITHO BUKOPHUCTOBYBATH HABYAIBHY Ta
METOJIMYHY JITEPATYDY., HOCWIAHHSI HA SIKV HABEAECH] HIKYE:
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[1], cTop. 17-29;
—[2], cTtop. 5-39 Ta 71-74;
—[3], cTtop. 207-242;
— [4], cTtop. 26-49 Ta 124-169;
[5], cTop. 21-64.

JInst caMOCTIHHOI TepeBIpKU 3aCBOEHHSI 3MICTY TPEThOi TEeMH Ta
YCHIIIHOTO 3aKpilyieHHs 0a30BMX 3HaHb 1 BMIHb 110 BHBUYEHOMY Marepiany,
cpoOyiTe 1aTu yCH1 BIANOBI/1 HAa 3alIUTaHHs, K1 HABEACH] HIDKYE.

3anuTaHHd JUId CaMONEPEBIPKH 3aCBOEHHSI 3MICTY TPEThOi TEMH:
. [ToHsITTS PO a010TUYH1 YUHHUKHU BOJHUX €KOCHUCTEM.
. BB (i3uK0-XIMIYHUX BIACTUBOCTEN BOJIU HA CTAaH T'1JIPOEKOCUCTEM.
. UunHuKY HOpMYyBaHHS XIMIYHOTO CKJIAJTy IPUPOTHUX BOJ.
. BruiuB XiM14HOTO CKJIaay BOJAM Ha PO3BUTOK O10TH T'IPOEKOCUCTEM.
. [Ipsim1 YMHHUKY (OPMYBaHHS XIMIYHOTO CKJIAJly IPUPOTHUX BOJI.
. Henpsimi unHHUKEM OpMYBaHHS XIMIYHOTO CKJIaJly IPUPOTHUX BOJI.
. opmyBaHHsI XIMIYHOTO CKJaay piukoBux Boj (3a [LII. BoponkoBum).
. 'eHeTnuH1 KkaTeropii CTOKy BOAM Ta iXHIA XIMIYHUHI CKJIa.
. AHTpONIOT€HH1 YMHHUKHU (POPMYBAHHS XIMIYHOTO CKJIa]ly BOIM.
10. Ixepena i pe4OBUHU aHTPOMOTEHHOTO 3a0pyAHEHHS MPUPOJAHUX BO/I.
11. BruiuB npoAyKTiB aHTPOINOT€HHOT0 3a0py/IHEHHSI HA PO3BUTOK BOJHOT
0i0TH.
12. BrniuB moOyTOBUX 1 MPOMHUCIOBUX CTOKIB Ha XIMIYHUN CKiIaj
MPUPOJTHUX BOJI.
13. BruinB MeniopaTUBHUX 3aXO0/(1B HA €KOJIOTIYHUN CTaH BOJIOWM.
14. TennoBe 3a0pyAHEHHS BOJAHUX 00'€KTIB 1 HOr0 BIUIMB Ha 010TY.

O 0 1O\ bW =

2.1.5 Ilosuanns no susuenuio wemeepmoi memu “Enepeozabesneuernicms
BOOHUX eKocucmem ma MmepMidHUll pexcum 6000uUm”’

[Ipy BHBYEHHI YE€TBEPTOi TEMH HEOOXIIHO BHKOPHUCTOBYBATH HABYAJILHY
Ta METOJMYHY JITEPaTypy. MOCHJIAHHS HA IKY HAaBEJCHI HIDKYC
—[1], cTop. 29-38;
—[2], cTop. 5-28;
[3], cTop. 224-235;
—[4], cTop. 124-131 Ta 154-169;
[5], ctop. 37-118.

JInst camocTiiiHOT TepeBIpKM 3aCBOEHHS 3MICTY YETBEPTOi TEMHU Ta
YCHIIIHOTO 3aKpilyieHHs 0a30BMX 3HaHb 1 BMIHb 110 BHBUEHOMY Marepiany,
CrpoOyiTe JaTh YCHI BIAMOBI/1 HA 3alIMTAHHS, SIK1 HABEJICH]1 HIDKYE.

3anuTaHHs JJIA CaMOHeI)eBiI)KI/I 3aCBOECHHA 3MiCTV YETBEPTOL TCMM:
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1. OcoOnauBOCTI BIUIMBY TEIUIOBOTO pEXUMY BOJAHUX OO0'€KTIB Ha
PO3BUTOK O10TH.
2. 'pynu YMHHUKIB HAJXO/IXKEHHS 1 IEPEPO3MNOALTY TeIia y BOAOUMAaX.
. HanxomxeHHst COHIYHOT paaialii Ha BOJIHY TOBEPXHIO.
. Buiu ta KUTbKICTh COHSIYHOI pajialii, 1110 TOCTYIAE y BOJOWMH.
. AP Ta 1i po3paxyHOK.
. 3aNMILKOBA COHSYHA pajliallisd Y BOAHUX Macax.
. @oTryHUI map Ta KOro po3paxyHoK.
. @13UYHUN METOJ PO3paxyHKY IPO30POCTI BOJIH.
. 'igponoriunuii cnocid OLiHKKA MPO30POCTI BOIU.
10. Po3paxyHoK 0oc1abJieHHs] COHSIYHOTO BUITPOMIHIOBAHHS Y BOJII.
11. Po3paxyHOK 3aIaciB TeIjia BOJHUX €KOCHCTEM.
12. Tepmoriapo06ioaoriyHi epioan Ta BU3HAUYCHHS TXHIX MEXK.

O 0 O\ bW

2.1.6 Ilosuanuus no eusuennto n’amoi memu “‘/{unamixa 6oonux mac ma ii
8NJIUG HA B1ACMUBOCI BOOHUX eKocucmem ™’

[Ipu BHBYEHHI IT’ITOI TEMH HEOOXIJTHO BHUKOPHUCTOBYBATH HABYAJILHY Ta
METOJMYHY JIITEPaTypy, NOCWJIAHHS Ha SKY HABEJICHI HIDKYC:
—[1], cTtop. 38-56;
—[2], cTop. 29-39;
[3], ctop. 207-215;
— [4], ctop. 91-123 Ta 170- 225;
[5], crop. 118-131.

J17st caMOCTIMHOI epeBipKU 3aCBOEHHS 3MICTY I’ SITOT TEMH Ta YCHIIITHOTO
3aKpiryieHHs 0a30BUX 3HAHb 1 BMIHb 10 BUBYEHOMY MaTepiany, cipoOyiTe natu
YCHI BIATIOB1/I1 HA 3aMUTaHHs, SIKI HAaBEICH1 HUXKYE.

3anuTaHHd JUId CaMONEPEBIPKH 3aCBOEHHS 3MICTY I1’SITOT TEMMU:

1. OcHOBHI1 BUIM AUHAMIKHA BOIHUX Mac Ta IXHE €KOJIOTTYHE 3HAUYEHHS.

2. XapakTepucTuKa CTOKOBUX Ta BITPOBUX TEUIH.

3. BiTpoBi xBuJIi Ta pO3paxyHOK BUCOTH XBUJIb (32 B.I'. AnapesHoBUM).
4. Hupkynsii Jlenrmiopa Ta ixHiil BIJIMB Ha O10MPOAYKTUBHICTH BOJIONM.
5

6

7

. 3arajibHa XapaKTepUCTHUKA TYCTUHHUX Ta CEUILIOBUX TEUIM.
. 'apoauHamivHi MOJEN1 po3paxyHKy BITPOBUX TeUlil y BOJOHMAaX.
. OcobnuBocTI rinpoanHamiynoi Mmozeini A.l. denp3endayma.
8. OcobmuBoCTI BITpOBUX HUPKYJALil Ha CacHKChKOMY BOJOCXOBHIIII
(3a B.M. TimueHko).
9. Iloka3HMKHU 30BHIINIHBOTO Ta BHYTPIIIHHOTO BOJOOOMIHY Y BOJOMMAX.
10. KoedirieHT BOJ100OMIHY Ta 1OTO pO3PaXyHOK.
11. Knacudikaiis BoJIoiM 3a IHTEHCUBHICTIO BOJJOOOMIHY.
12. IIpoTOYHICTh BOAOWM Ta 1i pO3pPaxyHOK.
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13. Oco6auBOCTI BHYTPIIIHROTO BOJOOOMIHY BOJIONM Ta PO3PaXyHOK
KoedIIieHTa BOJIOBITHOBIICHHS.

14. Buau nepeminnyBaHHsI BOAHUX Mac Ta iXHE €KOJIOT1YHE 3HAYEHHS.

15. KonBekiriiine nepeMinryBaHHs Ta HOTO €KOJIOT1YHE 3HAYCHHS.

16. TypOyneHTHe nepeMilllyBaHHs Ta KOTo BIUIMB HAa O10CHHTE3 BOJONM.

17. Po3paxyHOK KOE(]IIIEHTIB TOPU3OHTAIBHOTO Ta BEPTUKAIBHOIO
nepeMilryBaHHs.

2.1.7 [losuanns no eusuenno wocmoi memu “‘bBiomuyni yunHuxu 600HUX
exocucmem’”’

[Ipy BMBYEHHI IIOCTOI TeMU HEOOXITHO BHKOPHUCTOBYBATH HABYAJILHY Ta
METOJMYHY JIITEpaTypy, NOCWJIAHHS Ha SKY HABEJICHI HIDKYE:

—[1], cTtop. 56-70;

—[2], cTop. 40-70;

—[3], cTop. 43-206 Ta 333-346;

—[71, [8], [9], [10].

Jlnst  caMOCTiMHOI TEpeBIPKM 3aCBOEHHS 3MICTY IIOCTOI TEMH Ta

YCHIIIHOTO 3aKpilyieHHs 0a30BMX 3HaHb 1 BMIHb 110 BHBUEHOMY Marepiany,
cripoOyiTe JaTy YCHI BIAMOBI1 HA 3alIUTAHHS, SIK1 HABEJEHI HIKYE.

3anuTaHHd JUId CaMONEPEBIPKH 3aCBOEHHSI 3MICTY IIOCTOT TEMU:

1. Tpancdopmariisi eHeprii Ta pe4OBUH B T'1JIPOCKOCUCTEMAX.

2. Ilepenaua eneprii Ta pedyoBUH MO TPOGIUYHUX JAHIIOTAX Yy BOJHUX
E€KOCHCTEMaX.

3. OCHOBHI 3aKOHOMIPHOCTI KpyrooOiry pe4oBUH y BOJHUX €KOCHCTEMAX.
. Pons TpaHcmipanii B Kpyroo0iry Boau.
. Kpyroo0ir Byrueio ta Horo posib y ro0anibHOMY MOTEIUTIHHI KJIIMATY.
. Kpyroo0ir kucHIo.
. Kpyroo0ir azory.
. Kpyroo0ir ¢ochopy, cipku Ta HEOpraHIYHUX KaT1OHIB.
. [Iponiec horocuuTe3y Ta iforo ¢asu.

O 0 3O L K~

2.1.8 Ilosuanus no eusuenHio cbomoi memu “Bniue meepoozco cmoky ma
OOHHUX BIOKNAOIB HA 2I0POEKON0IUHUL CMAH PIYOK [ 6000UM ™

IIpy BUBYEHHI CHOMOI TEMH HEOOXIJHO BHKOPHUCTOBYBATH HABYAJIBLHY Ta
METOAUYHY JIITEPATYPy, HOCWIAHHS Ha SIKY HaBEJICHI HIDKYE:

—[1], crop. 70-77,

—[3], cTtop. 236-239;

— [4], ctop. 131-154;

—[5], cTop. 131-139.
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JInst  camocCTiiiHOT TepeBIpKM 3aCBOEHHS 3MICTY CbOMOI TEMHU Ta
YCHIIIHOTO 3aKpiluieHHsT 0a30BHMX 3HAaHb 1 BMiHb MO BHUBUYEHOMY MaTepiaiy,
cripoOyiTe aTy YCHI BIAMOBI1 HA 3alTUTAHHS, SIK1 HABEEH1 HIKYE.

3anuTaHHd JUIs CAMOTIEPEBIPKU 3aCBOEHHS 3MICTY CbOMOi TEMH:

1. ®opmyBaHHS TBEPAOTO CTOKY Ta METOAU MOTO OIIHKHU.

2. Buau HaHOCIB Ta iXHS POJib y TPaHCIOPTYBaHHI 3a0pyAHIOBAIBHUX
XIMIYHUX PEYOBHH.

5. MyTHICTh BOJIM Ta i1 pEKUM BIPOJOBXK POKY.

6. Oco0MMBOCTI TPAHCIIOPTYBAHHS XIMIYHUX PEUYOBHMH HAHOCAMU PI3ZHOTO
po3Mipy.

7. Po3paxyHOK mpo30pOoCTi BOAM 3a JAaHUMU MPO MYTHICTh 1 CKIaj
CyCHeH31i.

8. loHH1 BiIKJIaM Ta IXHIM BIUIUB HAa ICHYBaHHS OEHTOCHUX OpPTaHI3MIB.

9. Ponib TOHHUX BIJKJIA/IB Y MOBTOPHOMY 3a0pyAHEHH1 MOBEPXHEBUX BO/I.

2.1.9 Ilosuanns no euguenuio 6ocomoi memu “‘CymicHuu 6nIUB
2I0poNIociuHUX, 2I0POXIMIUHUX [ 2I0pOOION02IYHUX YUHHUKIE HA OI0JI02IYHY
NPOOYKMUBHICMb BOOHUX eKocucmem”

[Ipu BUBUEHHI BOCBMOI TEMH HEOOXIIHO BUKOPHCTOBYBATH HAaBUAJIBLHY Ta
METOAUYHY JIITEPATYPy, HOCHIAHHS Ha SIKY HaBEJICHI HIDKYE:

—[1], cTtop. 77-86;

—[2], cTop. 40-70;

— [4], cTop. 226-339;

—[5], cTop. 139-166.

JUis  caMOCTIMHOI TEepeBIPpKM 3aCBOEHHSA 3MICTY BOCBMOI TEMHU Ta
YCHIIIHOTO 3aKpilyieHHs 0a30BMX 3HaHb 1 BMIHb II0 BHBUYEHOMY Marepiaiy,
cripoOyiTe JaTh YCHI BIAMOBI1 HA 3alIUTAHHS, SIK1 HABEJEH1 HIKYE.

3anuTaHH4 JUId CaMONEPEBIPKH 3aCBOEHHS 3MICTY BOCbMO1 TEMU

1. OcHoBH1 YMHHUKHU (HPOPMYBaHHS O10JIOTTYHOT MPOAYKTUBHOCTI BOJOMM.

2. Metonu po3paxynky @AP 3a jaHUMN aKTUHOMETPUYHUX BUMIPIOBaHb.

3. Meroau BuzHaueHHI AP niist pi3HUX rIUOUH BOJONMHU.

4. BB peryJroBaHHS CTOKY Ha O10JIOTTYHY MPOJYKTUBHICTh PIYOK.

5. I'imposioriuHi yMOBHU “UBITIHHS BOJAM Y BOJAOCXOBHINAX Ta 3allJJABHUX
03epax TUpJOBUX AUISTHOK PIYOK.

6. B3aemo03B’s130K TiIp0o010JIOTIYHUX Ta TIAPOJIOTIUHHX XapaKTEPUCTUK
BOJIHUX 00’ €KTIB.

7. MeTtoau yrpaBliHHS €KOJOTTYHUM CTAaHOM BOJHHUX 00’ €KTIB.
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2.2 IlepeJtik 3aBJaHb TA MOSICHEHHS 10 KOHTPOJbHOI p000TH
2.2.1 3azanvni nopaou ma eubip eapianma KOHMPOAbHOI pobomu

3arajibHl 1Opajii: BUKOHAHHSA Ta OQOPMIIEHHS KOHTPOJIBHOI poOOTH 3
muctuiuiiag - “T'igpoexonoris” 3AIMCHIOETBCS CaMOCTIHHO, 3a JIONOMOTOO
MOSICHEHh B ILHMX METOAMYHMX BKa3iBKaXx 1 HABUAJBbHOI Ta METOJAMYHOL
mitepatypu (muB. nm. 1.3 1 2.1.2 — 2.1.9), B okpeMOMYy 301IUTI, 3 TUTYJIbHUM
TUCTOM, O(OPMJICHMM 3a BCTAHOBIICHHMMH JIEKAHATOM 3a0YHOTO (DAKYIbTETY
BUMOI'aMH, Y HACTYMHII MOCAIAOBHOCTI JIsl KOKHOT'O 3aBJAHH

— Ha3Ba 3aBJIaHHS;

— TEOPETUYHI TTOJIOKCHHS,

— 3aBJJaHHS;

— pO3B’sI3aHHS 3aBIaHHS;

— BUCHOBKH.

[Ticns Bcix opopMieHHX 3aBJaHb HABOAUTHCA BUKOPUCTAHA JITEpaTypa.

Buxonana ma ogopmnena kowmpoavna poboma HAOCUNAEMBCSA OO
VHIgepcumemy Ha nepegipKy ma peyeusilo 00 KOHMPOIbHOI oamu, sKa
BCMAHOBIIOEMbCSL OeKanamom 3aounozo gaxyrememy O/EKY.

Bubip BapiaHTa: BapiaHTH BUXIAHUX JaHUX JO BUKOHAHHS 3aBJaHb
KOHTPOJIbHOT pOOOTH CTYACHT-3a0YHK BHOUMpA€E 1HIMBIAYalbHO, BIIMOBIAHO A0
OCTaHHBO1 ITU(PpH CBOET 3aM1KOBOT KHIKKK. Bapiantu 1, 2, 3,4, 5,6, 7, 8 Ta 9
BI/IMOBIIAIOTh OCTaHHIM HU@P1 3aT1KOBOI KHMKKU CTyAEeHTa, a BapiaHT 10 —
KOJIM OCTaHHs nudpa 3a1iKoBOT KHUXKKHU CTyAeHTa AopiBHIOE 0.

2.2.2 3as0anusa Nel. Po3paxyHox mepmiuno2co pesrcumy 6000UM

IlosscHeHHS 10 BUKOHAHHS 3aBaadHs Nol

Biosoriuna nmpoayKTUBHICTE BOJHHUX 00’ €KTIB 0araTo B 4OMY 3aJI€KUTh
Bl iXHBOTO TEPMIYHOTO pexumy. Temmeparypa BOJAM BU3HAYAE YMOBH
ICHyBaHHSl >KMBUX OpPraHi3MiB, iXHIO BHJIOBY pPI3HOMAaHITHICTb Ta BIAINOBIIHO
SIKICTB BOJIH.

VY 3araibHOMY BUIJISIZII PO3PAXyHOK TEPMIYHOTO peKUMy Boaoumu (R)
3BOJIUTHCS JJO BUPIIICHHS HACTYIHOTO 0AJIaHCOBOTO P1BHSIHHS

R:RPE—RTEZO, (21)
ne Rpp — pagiamiitauii 6ananc, Ry — TEII0BUN OallaHC.
OTxe, pPO3paxyHOK TEPMIYHOTO PEXUMY BOAOWMH (R) BUKOHYETHCS

HUISIXOM OOYMCIICHHS PIBHSIHB pajianiitHoro (Rpg) Ta TerioBoro (Rys) OamaHcy
a00 TXHBOT'O CYMICHOTO pO3B’si3aHHs (R = Rpg = Ryp).
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Cxemy pajgianiiHoro 6amxaHcy BOAOKWMH MPEICTaBIEHO Ha puc. 2.1.

COHILE
XMAPU
I gl
/v
A
l QOsox l T Q00 T Qg:ﬁ '\‘(¢ ‘¢
| t t 1 Y
oy

JTHO BOJOMMH

Qcyw — CyMapHa KOPOTKOXBIJIbOBA COHSIUHA pajiariis,
QOsios — BIIOUTA COHSAYHA paialis,

Onozn — TOTIIMHEHA COHSYHA paiallis,

Oron — TOBTOXBHIJILOBA paiallis XOJIOAHHUX T (XMap),
QOsoo — TOBrOXBUIIHOBA paiallis BOAOWMHU.

Puc. 2.1 — Cxema paaianiiinoro 6anancy Bojgoiimu (Rpg)

OcHOBHA KUIBKICTh TEIJIa HAAXOAUTh J0 BOJOMMH 13 KOPOTKOXBUIBOBOIO
COHSYHOIO papiamiero. Bona monuigerscs Ha OpaAMY (Qypan) 1 PO3CIAHY (Gposc)
COHSIYHY pajialliio 3 JOBXHUHOIO XBWIb MEHII 4 MKM Ta Ma€ Ha3By — CyMapHa
KOPOTKOXBHJILOBA COHAYHA pamialis (Qc.,):

QcyM = anﬂm + Gposc - (2.2)

Bennunny (., BHU3HAYalOTh 3 BHUKOPHCTAaHHAM OIyOJIKOBaHHUX Y
METEOPOJIOTTYHUX JIOBIAHUKAX pE3yJbTAaTiB BUMIPIOBAHb MIpAaHOMETPAMHU Ha
METEOPOJIOTTYHUX CTAHITISX.

Skmo O BOAOMMU HEMae METEOCTaHIli Ta y METEOPOJOTTUHUX
JOOBIOHMKAX BIACYTHI gaHl 1po (g, TO M€ 3HAYCHHA 3HAXOIATH
IHTEPIOJAIIIMHUMA ~ METOJaMH 3 BHUKOPHUCTAaHHSIM JaHMX METEOCTaHIlIH,
pPO3TalIOBaHUX HABKOJIO MOTPIOHOT BOJOUMHU.

Jleska KUIBKICTh COHSYHOI pajiarii BiIOMBAEThCS TMTOBEPXHEIO BOJIM, BOHA
Ha3MBa€eThCs — BLIOUTa coHsuHa pamaiis (Ogios)-

Benuuuny BiIOMTOT COHSYHOI pajiailli 0OYUCIIOITh 3 BUKOPUCTAHHSIM
KoedimieHTa BIIOMBaHHSI — aJb0Ed0 MOBEpXHI BoAW (o), IUIIXOM HOTO
MEPEMHOXKEHHS Ha CYyMapHy COHSIUHY pajialiio.
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PiBusiHHS 1711 po3paxyHKY (Ogios, MAE BUTIIST

Qeiaﬁ = QcyM . (23)

Bennunny anb0eno0 BOAHOI MOBEPXHI BUMIPIOIOTH HAa METEOCTAHIIISIX 3a
JOTIOMOT 00 aJTb0EeIOMETPIB Ta MYOJIKYIOTh Y METEOPOJIOTIYHUX JTOBITHUKAX.

[Ipu Bu3HaueHH1 anbOEAO0 BOAHOI TMOBEpXHI OOOB’SI3KOBO Tpeda
BpaxOBYBaTH METEOPOJIOTIUHI, TiJIPOJIOTIYHI Ta AaCTPOHOMIUHI (aKTopH, SIKi
MaroTh Oe3nmocepeHii BIUIUB Ha oro 3HaueHHA. OCHOBHUMU 3 IIUX (DaKTOPIB €
BIAMIOBITHO: XMapHICTh, XBUJIFOBAHHS Ta BUCOTA COHIIA.

3 ypaxyBaHHSIM XMapHOCTI aib0el0 BOJHOI MOBEpPXHI (&) IOPIBHIOE
BEJIMYUHI @, SIKa 3aJeXITh BIJl PI3HOTO CTymeHs XMapHocTi (N, Oamu) Ta
reorpadiuHoi MUPOTHU MICLIEBOCTI (¢, °), TOOTO, A= &, = f (N, @).

Benmuuuny o, BU3HA4YalOTh 332 JAHUMHU METEOPOJIOTIUYHUX JOBITHUKIB, 1€
MyOJIIKYIOThCSl 3HAYEHHS O, IJI pi3HUX TreorpadiyHuX MUPOT (@) Ta pi3HOTO
CTyHeHs1 XMapHOCTI (N).

Skmo jgns BOgONMMHU ¢, BIICYTHE, a BOHa poO3TallloBaHa MIX
reorpaiYHUMU MIUPOTAMH 3 BITOMUMHU Q,, , TO JIJISL LI1€T BOJOMMU 3HAUCHHS Oy,
BU3HAYAIOTh 32 JIOMOMOTOI0 THTEPHOJALIINHUX METO/IB.

[Ipu xBUIOBaHHI MOBEpPXH1 BoaoWmu (A, Oanm) Ouibmie 3 Oanis,
BpPaxOBYIOUM CEPEJHI0 BUCOTY coHUS (/. ©), 3HaUeHHsI « Oyjae 30UIbIIyBaTUCS
a00 3MEHIIYBAaTUCS HA IONPABKY Oy, =f (A, ho).

Otxe, ¢ = f (N, ¢, A, hs), ToMy, 3 BpaxyBaHHSIM XMAapHOCTI Ta
reorpaiyHoOi IUPOTH MICHEBOCTI, XBUJIIOBaHHS Ta BUCOTU COHIIS ailbOeno
MOBEPXH1 BOJU OOUUCITIOETHCS 32 HOPMYJIIOIO

A= Oy — Olyg . (2.4)

3MiHa 3HaKa Ta BEJIWYMHU TOMPaBKU 4, MOB’si3aHa 31 3MIHOIO KyTa
MajiiHAS TIPOMEHIB COHII Ta 3MEHIICHHSAM a00 30UIBIICHHSM IUIONI BiTOUTTS
COHSYHOI pajiallii, mo moxkazaHo Ha puc. 2.2.

Sk BugHO 3 puc. 2.2 (a), mpu XBUIOBaHHI A > 3 0ajiB Ta BUCOT1 COHIIS
ho = 10+22° mioma BIIOUTTA COHSAYHOI paiialii 3MEHIIYEThCS, BIAMOBIAHO &
TaKOX 3MEHIIYETHCS, OTKE, Qg 31 3HAKOM “+7.

Ha puc. 2.2 (0) BimoOpaxkeHa cutyallisi, KOJU XBHJIIOBaHHS A > 3 0adiiB,
aje BUCOTa COHLS A, = 23+60°, TOOTO mMoma BiIOUTTA COHSIYHOI pajiarlii
30UTBIIYETHCS, OTHKE ¢ TAKOXK 30UIBIIYETHCS, BIMOBITHO Oy 31 3HAKOM ““—.

IIpu xBumoBaHH1 A > 3 GamiB Ta ho = 22+23° 3HaYeHHS Q, = 0, TOOTO
BEJIMYMHA ¢ HE 3MIHIOEThCSA. B 1IbOMY BHNAJKy IUIOLIA BIAOMBAHHS COHSYHOL
paziamii TpuOIM3HO JOPIBHIOE IO BIIOWMBAHHS MPHU XBUIIOBAHHI /10 3 OaliB,
TOMY 3HAUEHHS aJIbOEI0 TAKOXK HEe OyJie 3MIHIOBATUCA.
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a) npu h,=10:22°, “«
0t TOTATHE, - —
TOOTO (3MEHIILYETHCS —
/ /
—

BOJOMM A

JIHO BOJIOMMU

0) npu 1, = 23+60 °,
\ Ox¢ BiI'EMHE,

TOOTO ¢ 30iMbII yETHCH

BOJOWMMA

ITHO BOJOMMH

Puc. 1.2 — 3miHa 3HaKa MOMPABKH O, 10 alIbOEI0 MOBEPXHI BOJAOUMU (),
Mpu XBUJIIOBaHH1 (A) Outbiie 3 OaniB Ta pi3Hik BUCOTI COHIIA (/o)

OTtxe, 3 BpaxyBaHHsIM (2.4) piBHsHHS (2.3) Oyne MaTu BUTIISIA

Qeibﬁ = (axm - axe) : QcyM . (25)

Opnnak Oinpllla YacTMHA COHSYHOI pajiarii MOTJIMHAETHCS ITOBEPXHEIO
BOJIOWMMH, 115 pajiiaris Ha3UBA€ThCS — MOTIMHeHa coHssuHa pamiaris (Oz:)-

[i 00uMCIIOIOT AK PI3HUIIO CyMapHOi COHSAYHOI pajiauii Ta BigOHTO.
[eit po3paxyHOK 3 BpaxyBaHHsIM (2.5) Ma€ BUTJIA

Qnom = QC_)/M - Qeibﬁ = QcyM - (axm + axe) : QcyM = (1 — Oy + axe) : QC_VM . (26)
KpiMm KOpOTKOXBHJIBLOBOI COHSYHOI pajiamii A0 BOJOWMH HAIXOIUTh

JTOBFOXBUJIbOBA pajiallis 3 JOBXKHHOI XBHJIb OUIbII HIXXK 4 MkM. Lla pamiaris
BUIIPOMIHIOETHCS XOJIOAHUMH TUIAMM, 1110 OTOUYYIOTh BOJOMMY, OUIbIIA YacTKa ii
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ine Bix atMocdepu 1 xmap, a came BiJl BOJH, siKa 3HAXOJIUThCSl B aTMoc(epi Ta
XxMapax y BUMIsaAl napu. lle BUpOMIHIOBaHHS HA3UBAETHCSA — JIOBTOXBUIILOBA
pamiamis X0d0aHUX T (Oxon).

Bonma y BOomoiiMi € TeX XOJOJHHUM TIJIOM 1 BOHA TAaKOX BHUIIPOMIHIOE
JIOBIFOXBUJIOBY pajiallifo, TOOTO BiJJa€e TEIO (EHEpPrito), Ta HA3UBAETHCA —
JOBrOXBHJIbOBA pajiiailisi BOJOUMU (Do)

OTxe, K110 J0 MOTJIMHEHOT KOPOTKOXBUIIBOBOI COHSTUHOT pamiatii (Oyo.)
J0JIaTH TOBTOXBUJILOBY pajiiallito X0M0HUX T (Qy,,) 1 BUIHITH JOBTOXBUIIbOBY
pamianito BOAOUMH ((spp) OTPUMAEMO — BEIUYMHY pajialliiHOro OanaHCcy
BOJIHOTO 00’ €kTa (Rps).

Taxkum 4MHOM, PIBHSHHS JJIsI pO3PaXyHKY pajialiifHOro 0ajaHcy BOJHOTO
00’€eKTa 3 BpaxyBaHHsIM (2.6) Mae BUTIIST

RPE = Qnoaa + on.a - Qeod = (1 — Oy + axe) : QcyM + on.a - Qeod . (27)

VY npupogHoOMy cepenoBHINl BEJIMYMHA JOBMOXBWJIBOBOI pajiailii, sIKy
BUIpoMiHIO€e BogoiMa (Qg,s), € HabaraTo OUIBIIOIO 3a pajiallito, 10 HAAXOIUTh
no Hei Big XOnoAHUX TUl (Qy,,), TOOTO YTBOPIOETHCS “‘AedinuT”’ TEIIOBOT
€Heprii, sIka HAAXOAUTH O BOJOMMH 3 JOBIOXBWJIHOBOIO pajlalli€lo.

AOCOJIIOTHY BEIMYMHY LbOro “mediuuTy” Ha3UBaIOTh €()EKTUBHE
BUNPOMIHIOBAHHSA (O.yp).

Omxke, edekTrBHE BUNPOMIHIOBaHHA ((Q.;) — L€ PpI3HALOA MIK
BUMPOMIHIOBaHHSIM BOAHOT MOBEPXHI1 ((Jspp) T MOTIMHEHUM HEIO 3YCTPIYHUM
BUMNPOMiHIOBaHHSM atMocdepu 1 xmap (Oy.,). Buxoasuu 3 Buille BUKIIAIEHOTO,
Ma€eMO HACTYITHE PIBHSHHS

Qeqb = Q@od - me . (2 . 8)

3 BpaxyBaHHsM (2.8) piBHsHHS (2.7) OyAe MaTy BUTTIS

RPE: (1 - axm+ axe) : QcyM_Qeqb . (29)

Bennunny n0BroxBmiiboBoi pajiaiiii BogouMu ((Jsyp) PO3PaxXOBYIOTH 3a
HACTYITHUM PIBHSIHHIM

nga:é"G'K4 T9 (210)

600

ne: T—yac, 3a SIKUi pO3paxoBYEThHCS IOBFOXBUIILOBA paiallis BOAomu (c);
£ — BIJIHOCHA BUIIPOMiHIOBaJIbHA 31aTHICTh JIOBTOXBHIILOBOI pajiallii (JJ1s1 BOJH:

Esoou = 1,00; mnsg  CHITY:  £4i,=0,99; i awsomy: &uesy = 0,95);
] K

o — crana Credana-bonpiimana, sika Mae 3HadeHHS o= 5,67 - 10 8 ZI[—K4;
M .C.
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K00 — cepeHe 3HaUCHHS aOCOTIOTHOT TeMIIepaTypy TIOBEPXHI BOJH 32 IIKATIOI0
Kenbgina (K). 3nauenns K,y 004uCIIIO0TH 32 (OPMYJIOI0

Kooo= 273,15 + ty00, (2.11)

€ 14,0 — CEPENIHA TEMIIEpaTypa MoBepxH1 Boau 3a mikaioro [enncisa (°C).
Bennunny noBroxBuiboBoi pamiamii  atmMochepu Ta  xMap  (QOxon)
PO3pPaxOBYIOTh 32 EMITIPUYHUM PIBHSHHSIM BUTJISITY
00,=(0,62+0,05-e,,,) - 1+0,12-N_,,+0,12-N

)-eo K} T, (2.12)

HUsIC

1€ €,,; — CEPEIHS BOJOTICTh MOBITPS HA BUCOTI 2 M Haja BojoiMoro (rlla);
Nseo Ta Nyype — BIATOBIIHO KUIBKICTH 3arajibHOI Ta HMKHBOI XMAapHOCTI, sKa
criocTepirajiach HaJl BOAOWMOIO 3a MOTPiOHMM yac (B yacTKax BiJ OJMHUII);
K06 — CEpEIHE 3HAUCHHSI aOCOMIOTHOI TeMIepaTypy MOBITPSL HA BUCOTI 2 M HaJ
noBepxHero Boponmu 3a mkanoro Kenspina (K). 3nauenns K,z 10piBHIOE

Koo = 273,15 + t05 (2.13)

1e t,,s — CepellHd TeMIlepaTypa MOBITPS Ha BUCOTI 2 M HaJ MOBEPXHEIO
BOJIOMMH (3a TaHUMH HaHOIMK401 MeTeocTaHIlii) 3a mkanoro Lenscisa (°C).

Yactuna piBHsiHHS (2.12), mo3HadyeHa $K (), BpPaxoBye€ Ty YacTKY
JIOBFOXBUJIbOBO1 pajiarii, sika BHIPOMIHIOEThCSA Mapoi0 BOoaU B aTtMocdepi, a
YacTHHA, IMO3Ha4eHa SK (*») — 4YacTKy JOBFOXBWJIBOBOI pajiailii, KoTpa
BUMPOMIHIOETHCS BOJIOIO Y BUTJISAI1 XMap.

VY MeTeoponoriuyHux AOBIJHUKAX BIJCYTHI JlaHi PO CEPEIHIO BOJOTICTh
MOBITPS. Ha BUCOTI 2 M HaJ TMOBEPXHEIO BOJAOUMH (€,,s), TOMY ii 3HAYEHHSA
OOYHCITIOIOTH 33 HACTYITHUM €MIIPUYHUM PIBHSIHHAM

€nos — €n + (0,8 * Cruaxe — e/vz) : M, (2 14)

Jie e, — BOJIOTICTh MOBITPS Ha BHCOTI 2 M HaJ TMOBEPXHEIO 3eMIl 3a
JaHuMU HaWOmmwxk4doi wmereoctanmii (rlla); ey — cepeaHe 3HaYCHHS
MaKCHUMaJbHOI TPYKHOCTI BOJSHOI Tapd Ha BHCOTI 2 M HaJ IOBEPXHEIO
Bojovimu (rlla); M — xoedimienT Tpancpopmarllii BOJIOrocTi NOBITPS HA BUCOTI
2 M HaJ TOBEPXHEIO BOJONMU (B YaCTKaxX B1J OJAMHUIL).

MakcumanbHa TOPYKHICTh BOJSHOI TapU (€,40c) — 1€ MaKCUMAJIBHO
MOXJIMBA BOJIOTICTh MOBITPS, MPHU AKIA BOJA 31 CTAaHY MNapOyTBOPEHHS MOYMUHAE
MepeTBOPIOBATUCA (KOHICHCYBATUCS ) HA KPAIUTMHU P1AVHHU.

BenuuuHa e, 3a70€XKITh BiJ TEMIEpAaTypu IOBEPXHI BOAU (f,9) Ta
OOUYHCITIOETHCS. 3 BUKOPHUCTaHHSAM rpadika 3B’SI3KY €yue = f (ooo), SKHIM
MPEJCTABJIEHO Ha puc. 2.3.
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Puc. 2.3 — I'padik 3a1€KHOCTI €,40c = [ (£500)

KoedimienT  TpaHchopmaiii  BOJOTOCTI  HOBITPS  HA  BHUCOTI
2 M HaJ mMoBepxHEw BojoiMu (M) BpaxoBye 3MIHY CEPEAHBOI BOJOTOCTI
MOBITPS €,0s B 3aJIEXKHOCT1 BiJ] CIIBBIAHOMICHHSI TeMIEPATYP (At = tepp — lhos ) T
CEpENHBOI OBKMHU PO3TOHY IMOBITPSHOIO IOTOKY Hal BOXOMMOIO (L.g). Lls
3aJICKHICTh IIPEJICTaBIeHa Ha puc. 2.4.

M
05 —— _— t Bog < tnos
0.4 el ///tao,qztnoa
] /, ///
0.3 // //
/// /tBo,q>tnoa
01 f A
0 -
0 5 10 15 20 25 30 35 40 45 50 Lcep,Km

Puc. 2.4 — 3anexuictb koedimienta Tpancopmaiii (M) Big
CEpENHbOI JIOB)KMHU PO3TOHY MOBITPSHOIO IOTOKY HaJ BOJOUMOIO (L)
MIPY PI3HUX CITIBBIAHOMIEHHAX TEMIIEPATYP (A1 = t500— luos)

3 puc. 2.4 mMoxHa 0ayuTH, K 3MIHIOETHCA BeIWYMHA M TpU PI3HUX
3HAYCHHSAX f409 1 lyos TA Leep.
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CepenHs IOBKMHA PO3TOHY HOBITPSHOIO HOTOKY HaJ BOAOUMOK (L)
OOUYHCIIOEThCSL K CEpeIHbO3BAKEHA BIACTaHh HA BHUCOTI 2 M HajJ BOJHUM
J3epKajioM BOJAOWMU B 3aJI€KHOCTI BiJ] TOBTOPIOBAILHOCTI HAMPAMKIB BITPY (/1)
3a BICbMA HampsIMKaMu CBITy (pymOammu). Jlnsd Bu3Ha4YeHHA L., Ha IUIaHI
BOoAOKWMHU (200 Komii KapTH) OyIyHOThCSA Bl MPSIMOKYTHI CITKH, OJIHA 3 SKHX
(puc. 2.5, a) opientoBana 3 niBHoui (IliBH.) Ha miBaens (I1iBx.) 13 3axony (3ax.)
Ha cxig (Cx.), a apyra (puc. 2.5, 0) — 3 miBHiuHOro-zaxony (IIn.-3x.) Ha
nmiaeHHui-cxig (I1a.-Cx.) 1 3 miBHiuHOTrO-cX0Ay (IIH.-CX.) Ha MiBAEHHUK-3aX1]
(ITx.-3x.). JliHii ux ciTOK MPOBOASThH Yepe3 OJHAKOBI BIJICTaHI.

OOGuncieHHsl cepellHbOi JOBXKUHU PO3TOHY IMOBITPSIHOTO TMOTOKY Haj
aKBaTOPI€I0 BONOUMH (L¢,, KM) BUKOHYETBCA 32 (DOPMYJIIOO

Lcep :LHien.—Hieb. : (HHien. +HHi60.) +L3ax.—Cx. : (HS’ax. +HCx.) +

2.15
+LHH.-3x.—H0.-Cx. : (HHH.-S’x. +HH0.-Cx.)+LHH.-Cx.—H0.-3x. : (HHH.-CX. +HH0.-3x.) 9 )

ac LHieH.—Hied. 9 L3ax.—Cx. 9 LHH.-S’x.—Hd-Cx. 9 LHH.-Cx.—Hd.-B’x. - CepeﬂHi JOBXWHHU
PO3rOHY MOBITPSIHOTO MOTOKY 32 B3a€EMHO-ITPOTUIICKHUMH CTOPOHAMH CBITY (KM);

HHi@H.a HHied.a HS’ax.a HCX.) HHH.-3X.7 Hﬂd.—Cx.a HHH.—CX.) HHO.-S’x. - HOBTOmeaHBHOCTi
HaIPsIMKY BITPY 3a IICTbOMa pyMOaMu (B 4acTKax BiJ OJUHUIIL).

1H.-3x.

1-Na.-3x.

6)

4-Nn. 3x. 1-Ma.-Cx.

Macwra6 1:10000
B 1 caHTumeTpi 0,1 KinomeTpa

3ax.

m100 50 O 0,1 0,2 0,3km
[ l i l

Puc. 2.5 — Ilnan BomoiiMu 3 JABOMA NPSIMOKYTHHMH CITKaMH, LIO
OpIEHTOBAaHI 32 B3a€EMHO-NPOTUIICKHUMH CTOPOHAMH CBITY

CepenHi  JOBXKUHU PO3TOHY TMOBITPSIHOTO TOTOKY 3a B3a€EMHO-

MPOTHIIC)KHUMHU CTOPOHAMHU CBITY OOYHCIIOIOTH 3 BHKOPUCTAHHSM JOBXKUH
PO3rOHY MOBITPSIHOTO OTOKY, BUMIPSIHUX HAa IUIaHI.
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TennoBuit 6ananc Bojgoimu (R75) 00UUCITIOETHCA 32 PIBHAHHSIM
RTEZL'E+P+B, (216)

ne L-E — Burparu Temna Ha  BumapoByBaHHa  (MJIx/T):
L —nuToMa Temiora napoytsoperHs (MJIx/r), E — map Bunapenoi Boau (M);
P — Butpatu Tterma Ha TypOyJeHTHUM OOMIH 3 arMmocdeporo (MJTx/M2);
B — akymysinis Tervia y Bogoimi (MJIx/M°), sika BKTIOYa€e B coOi Taki CKIag0Bi:
By, — TemIoo0MiH 13 THOM, B, ., — TEIJIO, IKE MPUHECEHE BOAOIO IPUTOK a0
BTpPAau€HE 31 CTOKOM BOIH, Bj,, — TEIO, SIKE NPUHECEHE BOJAMHU JOLIIB,
B0 — TEmno, 1m0 BUAUIAETHCS TPHU PO3CIIOBaHHI KIHETMYHOI €Heprii Ta
BUTPAYAETHCS HA TAHEHHS TBEPAMX OMNAJIB, a cCaMe CHITY Ta JIbOJY.

VY piBHsHHI (2.16) nuTOMa TEMIOoTa MAPOYTBOPEHHS ISl BOJIU JOPIBHIOE
L =Lg,="595 xan/r =2510 JIx/r. Y Nepio/i CHITOTAHEHHS Ta TUIABJICHHS JThOAY
NHTOMAa TEIUIOTa MApoOyTBOpPEeHHs cknmagae L = 2850 JIx/r, 4acTuHa SKOi
BUTPAYAETHCS HA TAHEHHS CHITY Ta TUIaBICHHS JIbOAY (L .0 = 340 T/ r).

B nanomy Bumanky 3HadyeHHS L JaHO 3 BUKOPUCTAaHHSM OJMHUIL MacH,
[0 HE Y3TO/UKYIOTHCS 3 JIHIMHUMH OJUHHUIISIMHU, B SKUX BHpaxawTh E. Tomy
MEPETBOPEHHSI OJMHUIIL Macu BOJUM B OJIMHUII IIapy BOJAU BHUKOHYETHCS
[UISIXOM MHOKEHHS L Ha MUIbHICTh BOAU (500, 1-10° r/ M3)Z

[L-E] = [L]-[E] [ pooo] =[J0x/r]-[M]-[1-10° r/m’] = [MJT/M?]. - (2.17)

Otxe, BUTpaTU TEIJIa HAa BUMAPOBYBAHHS 3pPYyYHO PO3PAXOBYBATH MJIS
mapy BOAM akBaTopli BojoWmuina. 3 ypaxyBaHHSM TeMIIEpaTypu BOJIU Yy
BOJIOMMMUIII, BUTPATHU TEILJIa HA BUNIAapoBYBaHHs (L-F, M[x/M°) ZOPIiBHIOIOTH

L-E=7,03-E-(595— 0,565 - t,,0). (2.18)
[[Tap Bunapenoi Boau (£, M) BUBHAYAETHCS 32 EMIIIPUYHUM PIBHSIHHSIM
E=1,4-10"" (eyarc — €nos) (1 + 0,72Up05) - 1, (2.19)

e n — KUIbKICTh A10, 3a sIKi OOYHMCIIOETHCS IIAp BUMAPEHOI BOIM;
€uaxe — MAKCHMAaJIbHA TPYKHICTh BOJSHOI mapu (MO), BU3HAYEHA 3a fy (°C);
€nog T Uype — CEPENHS BOJIOTICTH IOBITPA (MO) Ta MIBHAKICTHL BiTpy (M/c) Ha
BHUCOTI 2 M HaJl TOBEPXHEIO JI3€pKajia BOJONMHU.

Butpati Temna Ha TypOyTeHTHHH 0OMiH 3 atmocdeporo (P, MJx/mY)
PO3paxOBYIOTHCS 33 HACTYITHUM €MIIIPUYHUM PIBHSHHSIM

P=3.56-10" (ty00 — tuos)-(1 + 0,72-1n0s) - 1, (2.20)

1e 1,0 — TEMIIEpATYypa MOBITPS HA BUCOTI 2 M HaJl TOBEPXHEIO BOJIU.
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Temn006MiH 3 gHOM (B, , MJIX/M>) HOCHTH CE30HHMI XapakTep. Bnitky
B110yBa€ThCsl MPOTPIB BOJSHOI Macu, OTXKE e mepenada Terja BiJ BOAU A0
JTHA, B3UMKY, HaBIaKH, — IHO BiJJJa€ HAKOMTMYEHE 34 JIITO TEIJIO /10 BOIU.

Bennuuna TennmooOMiHY 3 JHOM By, 3alexiTh BiJ MICSIs POKY,
CEpEHBOI0 3HAYEHHs reorpadidyHoi MHUPOTH BOAOMMH ((.,) Ta ii cepeaHboi
riuOuHy (Aeep , M), TOOTO By, = f (Peep » Neep » MICALD).

Tenno, sike MpUHECEHE BOJIOI0 MPUTOK ab0 BTpaueHe 31 CTOKOM BOIU
(Bup-cm» MJ[/M%), OGUHCITIOETHCS 32 PIBHSHHSM

Bnp—cm = 6707 105 'an—cm 'tnp—cm 'n/FeoboiLM ’ (221)

1€ ty.em — CEPENHSI TEMIlepaTypa MK IMPUBHECEHOIO BOJIOI0 MPUTOK Ta
BTpadyeHoIo 31 ctokoM Boau (°C), ska y po3paxyHKax Moxke OyTH MPUOIH3HO
HOPURHATA SK f409, TOOTO typ-cm = tooo s Faoooin — CEPENHS 3a PO3PAXYHKOBUI MEpio]
ILIOIIA A3epKaia BOTOMMHE (M°); Oyp-cm — PI3HALA MK BUTpaTaMu IPUTOKY (O,p)
12 CTOKY (Qem) BOAH, TOOTO, Opp-cm = Onp — Oem (v/c).

Tenno, mo HaaXoauTh 10 BOJOMMM 3 BOJaMU AOLIB (B, , MI[)K/Mz),
OOYMCIIIOETHCS 32 AAHMMHU NP0 LIAp BOAU, KU BOHM YTBOPWIHU (X, , M) 32
PO3paxyHKOBUU 1HTEPBAJI Yacy, MPUITYCKAIOUH, 10 TeMIepaTypa JIOUIOBUX BOJ
(ts0u;) OPIBHIOE TEMIEPATYPL HOBITPS (#,05) TOOTO, Loy = tros

Boow = 4,19 Xoouy o - (2.22)

Tenno, MmO BUIUISAETHCS TMPU PO3CIIOBAHHI KIHETUYHOI €Heprii Ta
. 2 .
BUTPAYAEThCA HA TAHEHHS TBEPAUX onamiB (B.,.,, MJx/M"), a came CHIry Ta
JHOAY, BU3HAUAETHCS 32 HACTYITHUM PIBHSIHHSM

Bcn—ﬂd = 4; 19 : ch-ﬂd '(Lcn—ﬂd — Cen-no 'tnoe)a (223)

ne X...p — Wap TBepAUX oOmaaiB (M), a caMe CHITY Ta JbOIY;
Cen-10 — CEPEITHE 3HAUYCHHS TETUIOEMHOCTI CHITY Ta JIbOTY, SIKE€ TOPIBHIOE Ceypo=2,1;
Ly20 — IATOMA TEIJIOTA MApPOYTBOPEHHS Y MEPIOJ CHIFOTAHEHHS Ta IJIABJICHHS
JIBOAY, KA JOPIBHIOE Li,.,0 = 340 /. JIaa TEmIoro nepiofy poxy, y 3B’A3Ky 3
BIJICYTHICTIO CHITY Ta JIbOJly, 3HaU€HHS B, ,» 10piBHIOE 0.

3apnanus Nel

Po3paxyiiTe paaianiinuii Ta TEIoBU OalaHCU OJHOTO 3 JIHIMPOBCHKUX
BOJIOCXOBHIII 32 OJIUH MICAIb POKY (1Ipu A Oau3bKo 3,5 GamiB).

BuxinHi a1 Juist BUKOHAHHSA 3aBaaHHs Nol

Buxinni nani ajist BukoHaHHs 3aBaaHHs Nel HaBejeH1 y 10JaTKy A.
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2.2.3 3asoauns Ne2. Po3zpaxynox 600000MiHy ma B0008i0OHO8NIEeHHS
3anaaeHux 6000UM

IloscHeHHS 10 BUKOHAHHS 3aBJaHHsa No2

Kucunesuii pexxum, pi3uko-xiMigHi XapaKTEepUCTUKHA BOAM Ta BIAMOBITHO
010J0r1YHa TPOAYKTUBHICTh 3aIUIABHUX BOJONM 0araTto B 4OMY 3aJIe’KaTh BiJl
BEJIMYMHH BOJIOOOMIHY 3 PIYKOIO, B CUCTEMY SIKOi BOHU BXOJATh. [Iponiec 3aMinu
BOJM B 03€pax BIAOYBA€TbCS MO MPOTOKAaX, SIKI iX 3 €HYIOTh 3 PIUKOBUM
pyciioM. [[nsi SKICHOi OLIHKK 1HTEHCHBHOCTI 3aMIHU O3€pHUX BOJI PIYKOBUMHU
BUKOPHUCTOBYIOTh KOE(IIIEHT BOAOBIAHOBICHHS.

BoooOMmin y 3amiaBHUX BOJIOMMaxX — 1€ 3aMiHa 03€PHUX BOJI PIYKOBUMHU,
sgKa OOyMOBJICHA KOJMBAHHSIMHU PIBHIB BOAM B piulll. BomooOMiH HaituacTimie
B1IOYBAa€ThCS uepe3 MPOTOKHU, M0 3’ €AHYIOTh PYCIO PIYKA 3 3alNIABHUMHU
BoJIoMiMamu (puc. 2.6).

Puc. 2.6 — Cxema Bo100OMIHY MIX PIYKOIO 1 3aIUIaBHOO BOJOWMOIO

ITpy migHATTI piBHA BOAM B piunl (/4,) B IPOTOLl BUHUKAE YKIOH BOJHOI
MOBEPXH1 B CTOPOHY o3epa. Lle mor’s3aHo 3 TUM, IO piBEHb BOAU B 03epi (H,)
HIDKYE 3a pIBEHb IMOBEPXHI PIYKOBOI BOJM, TOJl 1 PIYKOBA BOJA MOYMHAE
pyxaTucs y 3amuiaBH1 Bojoiimu (puc. 2.7, a), HAllOBHIOIOUU iX, a MPHU CHajl —
BUXOAUTH 13 HUX (puc. 2.7, 0), IpH LILOMY B 03€p1 3aJMIIAETHCS YaCTHHA BOJM,
nepeMilliaia 3 piuKoBOI0, TOOTO BIIOYBCS BOJIOOOMIH.

OcKUIbKM HAJIXO/KEHHS 1 BUX1Jl BOJIM B 3aIlJIJaBHUX 03€pax BiJI0yBA€THCS
M0 MPOTOKAX, 10 3BUYANHO 3’€IHYIOTh TUIbKU SIKYCh YaCTHUHY BOJOWMH, TO HE
BCA BOJAa B 03€pl OAHOYACHO MNEPEMIIIYETHCA 3 PIYKOBOIO BOJOI0. ToMy suis
OIL[IHKH KUIBKOCTI 3aMI1HEHOI 03€pPHOI BOJIM PIUKOBOK BUKOPUCTOBYIOTH MOHSITTS
KOe(]ill€EHT BOJIOOOMIHY, BEJIMYMHA SIKOTO BKAa3ye€ Ha Te, SKa YaCTHHA BOJHU B
o3epi OyJia 3aMiHEeHa PIYKOBOIO.
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a) Hy> Ho

o T—— gHG

‘l-...,_* ———
ITpoToka \ Osepo

B) Hy < He

Puc. 2.7 — Cxema nepeToKy BOAM 3 pIYKU B 03€po (a) Ta HaBmaku (0)

B pi3HUX pIUKOBUX CHCTEMaxX TMpoIEeC BOJOOOMIHY B 3allJIaBHUX
BOJI0IIMax Bii0yBaeThCs mo-pi3HOMY. Lle moB’s13aHo 3 6aratbma (pakTopamu, siki
BIUIMBAIOTh Ha 1€ MPOIEC, HAMPUKIAA, KUIbKICTIO MPOTOK, BEJIUYHHOIO Ta
4acTOTOIO NEpenajiB piBHIB BOJU B Pivlli, 3 aHTPOIIOT€HHUM (haKTOpaMHU.

B nmanomy mociOHUKY cxeMa po3paxyHKY BOJOOOMIHY pO3TISIAEThCS Ha
MPUKJIAJ1l TUPJIOBOI AUISHKUA piuyku J[HIMpO, € OCHOBHA KUIBKICTh 3aIlJIaBHUX
03ep 3 €JIHYETHCS 3 PIUKOBUM PYCJIOM OJIHI€I0 MPOTOKOIO. L5 ninsiuka p. JHinpo
nounHaeThea Bi rpedii Kaxoscwkoi rinpoenekrpoctaniii ('EC), podoTa skoi y
JAHOMY BUIIQJIKy € OCHOBHUM PETYIIOIYUM (PAKTOPOM B Mpolieci BOJOOOMIHY
MDK piukoro Ta o3zepamu. KaxoBceka ['EC mpaitoe B pexumi “HIKOBUX
HaBaHTA)XXEHb B €JIEKTPOMEPEkK1 y BHYTPIIIHROAO0O0OBOMY MacmTadbi” — yCchOro
JeKUJIbKa TOJIUH Yy 100y, TOMYy KOJHMBaHHS BoAu B HuxHbOMY 0’edi (HB)
KaxoBcbkoi rpedii mMiTkoM BH3Ha4darOThes pobOoTroro rimpoBy3iiB 'EC (o 6
TOJIMH 3 PaHKy Ta y Beuepl 30UIbIIEHHS CKUY BOJAU — MiIOM pIBHIB, IO 6
TOJIMH Y I€Hb Ta Y HOU1 3MEHILICHHS CKU1Y BOJU — CIIaJ] PIBHIB).

Po3paxyHok BOJ0OOMIHY B IaHOMY BHMNAaAKy MOKe OyTH IMPOBEIAECHUMN IO
BiloMUX (opMyNnax pIYKOBOI TiJIpaBliKd, MPU YMOBI, 10 OYyayTh BIIOMI
BEJIMYMHU KOJIMBAHHS PIBHA BOJAM B PIYIll 1 3alylaBHUX BOJOWMAaX, SKi
po3ramoBani Hux4e ['EC. Onnak Ha rupnoBid auistHl p. JHinpo HexocTaTHs
KUIBKICTh T1APOJIOTIYHUX TMOCTIB, TOMY B IIbOMY BHUIIAJIKy €KCIIEPUMEHTATbHUM
HIIAXOM OyJIO0 3HAWIEHO 3aJIeKHICTh aMILNTYX (A4, ;, cM) Ta BIAMITOK (H,;, cM)
KOJIUBAaHHSI PIBHIB BOJAM Ha AUISHKAX TUPJIOBOI YACTHMHHU PIYKU BiJ aMIUTITY.
(Ap, 5, cM) Ta BiOMITOK (H, 5, cM) KomuBaHHS piBHA Boau B Hb Kaxoscekoi
I'EC.
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Bxazani Buiiie 3a1eKHOCTI IPEICTaBICHI PIBHSIHHSIMU:
A, =Ko - Ap 1, (2.24)
H,;=Ksp.- (Hyus+24) —0,186-L,; — 24,1, (2.25)
ne L,; — BiACTaHb BiJ CTBOPY Ipedill 10 HEOOX1IHOI AUITHKU PIYKU (KM);
K., — xoediieHT “3aracaHHs’’ aMmILIITY] Ta BIAMITOK KOJMBaHHS PIBHIB BOJU

Mo JOBXHHI PIYKH, SIKMM 3MEHIIYeThCcs Mpu 30uiblieHHi Biactani Bim HB
KaxoBcekoi 'EC no mykanoi ginsaku p. J#impo (puc. 2.8).

K 3az
1

0,8 -

) \

0,2 —~—
0

0 20 40 60 80 L pi,KM

Puc. 2.8 — 3anexHnicts K, BiJ L,; Ha TUPIOBIA YacThHI p. J{HIITPO

B 3B’s3ky 3 THM, 110 BOJAHUN PEXUM TUPJIOBOI yacTUHU pP. [JHimpo B
CydacHHUI MepioJl 3aJIeKiTh BiJl IHTEHCUBHOCTI MTOTOJMHHOI pOOOTH T1APOBY3IIiB
KaxoBcekoi 'EC, T0 ¥ BennMuMHHM BOJOOOMIHY B 3aIUIaBHUX O3epax OyAyTh
TOYHIIIIE BU3HAYATHUCh MMOTOJMHHO, 3 BUKOPHUCTAHHSM 3HA4Y€Hb IHTEHCHUBHOCTI
KOJIMBaHHS PIBHIB BOJU 3a AoBxkuHOI piuku Bil HB KaxoBcekoi rpebini go
BIAJIHHA Yy J{HINPOBCHKUY JIUMaH.

BpaxoByroun Bullle BUKIaJEHe, I KOXHOI AuIsiHKM Hukuboro JlHimpa
OyJi0 3HAWAEHO B3aJEKHICTh 3MIH IHTEHCHUBHOCTI KOJMBaHHS pIBHIB 3a
JIOBKUHOIO TUPJIOBOI YACTUHU PIUKHU.

Bxazany 3anexHICTh, SIKY BCTAHOBJIEHO E€KCIEPUMEHTAIBHUM IUISIXOM,
MPECTABIICHO:

b= hp,HE‘e—O,OZ}Lp,i_i_ hp)z_e—0,0EO'(93—Lp,i), (2.26)

ne hyi, hy,us, h,. — BIINOBINHO, IHTEHCUBHOCTI KOJIMBAaHb DPIBHIB BOJIU

(cm/ron) Ha mykaniit auisHil, y Hb Kaxoseskoi 'EC (M. HoBa KaxoBka) Ta B
KpaiHii To4lll TupioBoi yacTuuu p. Jninpo (cmt Kizommuc).
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st obuncneHHs h,; pi3HOI 3a0€3MEYEHOCTI MOXKHA BHKOPHCTOBYBAaTH
nani BumiptoBanb y M. HoBa KaxoBka 1 cmT Kizomuc, siki BU3HaueHi
EKCIEPUMEHTAIbHUM IIUIIXOM Ta MpeACcTaBiieHl y Taoim. 2.1.

Tabmuns 2.1 — 3a06e3neyeHicTh IHTEHCHMBHOCTI TOAWHHMX 3M1H P1BHS BOJU

hympTa hyy 2, 3a0e3neueHicTh, %
cm/Ton 1 20 40 60 80 99
h, s (M. HoBa KaxoBka) 25,0 10,0 6,00 | 4,50 | 3,00 | 1,00
h,,..(cmT Kizomuc) 9,00 3,00 2,50 | 1,50 | 1,00 | 0,50
Ne BapianTa 2630 21+25 [16+20|11+15| 610 | 1+5

Jlani, mpyu BIAOMOMY 3HA4Y€HHI IHTEHCHUBHOCTI KOJIMBAHHS PIBHS BOAU B
o3epi (h,), B Miclll BHAAIHHA B O3€pPO IMPOTOKHU, PO3PAXYHOK BEIUYUHU
BOJI0OOMIHY MPOBOJUTHCS 3 BUKOPUCTAHHSAM KOe(]illieHTa JOCTYMHOCTI (K,;):

bopy = —2. (2.27)

B Tomy Bumanky, KoJM Ha MPOTOKaxX 1 O3epax HE BEIyThCA BOJAOMIpHI
CIIOCTEPEXKEHHSI, = BUKOPHUCTOBYIOTH  TIJIpaBIIYHy  3aJ€XHICTh  Kk,; Bil
MOPGOMETPUYHUX XAPAKTEPUCTUK MPOTOK, BEIMYMHA SIKUX HA3UBAETHCS
TpaBII4YHAM OOPOM IPOTOKH (M) 4 MOZLYJIEM OLOPY IPOTOKH ky; = f(M,y,).

OOuncnenss M,, BUKOHYETbCA 33 PIBHAHHSAM:

2
_ Ly (2.28)
np B2 3337 :
np - np
ne L,, — noBxuHa NpoToku (M); B,, — cepelHs IIUpHUHA NPOTOKHU (M);
Nyp — KOEPIIEHT MOPCTKOCTI MPOTOKH (n1,, = 0,050); h,, — cepenns rauOuHa
npotoku (Mm). Jns HkHBbOrO J[HINpa BCTAHOBIICHA 3aJIEXKHICTh KoedilieHTa k;
B1J] MOLYJIs o1Iopy M, ika mpeacTaBiIeHa Ha (puc. 2.9).

ka: J

1,1} ‘L\
0,8

0,6 \
0,4

0.2 I | —_—
0 !

0 1 2 3 4 s 6 Lg (AL, 10%

Puc. 2.9 — 3anexHicts k,, Big M,, 115 3aI1aBHAX BOJOKM IOHM334 JlHIIpa
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OOcsArn TPUTOKY-BIATOKY BOJM Yy 3alUlaBHUX BOJOMMAax MpPONOPIIKAHI
po3MipaM 3MiHHM PIBHSI y BOJIOWMI, TOMY 30UIbIIEHHS 200 3MEHIIEHHS 00CATY
BoIU  (W,pums  Weioms M3) 3aIKUTh B IUIOHII Bojgoumu  (F,, KMZ) Ta
IHTEHCUBHOCT! KOJIUBaHHs piBHA Boau (/,, CM/TOJ) B HhOMY, a TaKOX MHEPIoay
npuTOKY (L5ypum, TOR) a00 BIATOKY (7 iom, TOX) BOIH:

Wopum = F-ho- T 10, (2.29)

B piBusinni (2.29) h, o6uncnooTh 3a piBHSAHHIM (2.30), sike € 1HIIOIO
IHTEepnpeTalielo piBHsAHHA (2.27):

ho = ke, + By (2.30)

Takum unHOM, KOedilieHT BoA00OMinY (Kzp) Oyae AOpIBHIOBATH:

4
Kpo = —22em | (2.31)
4

o

ne W, — o0’eM BoJIU B 03€pi 10 MOYATKY TPUTOKY ().

Po3paxyHoK BOJIOBIIHOBJICHHS 3alUIaBHUX BOJOWM MOB’SI3aHUM 3 TUM, 1110
HE 3aBXIU 1HTEHCUBHUN BOJJOOOMIH CIPUsi€ MOKPAIIAHHIO €KOJIOTIYHOTO CTaHy
03€pa Ta MOJIMNIIEHHI SKOCTI BoaM B HboMy. Lle BimOyBaeTbcs TOAl, KOJIH
PIYKOB1 BOJM, 32 PAXyHOK SIKUX HJi€ BOJIOOOMIH, MalOTh BEIUKI KOHIEHTpaIlil
3a0pyAHIOIYUX XIMIYHUX PEYOBHUH, IO MOKE BHUKJIMKATU MOTIPUIEHHS SIKOCTI
BOJIM 3aIJIaBHUX 03€p, 3HUKEHHIO 1X 010JIOTIYHOI MPOJYKTUBHOCTI Ta 3aHENaay
JTAHO1 BOJHO1 EKOCHUCTEMH.

JInst  AKICHOI OLIHKA 1HTEHCUBHOCTI BOJIOOOMIHY BHUKOPHUCTOBYIOTH
Koe(ilieHT BOJMOBINHOBICHHS (Kpgp), aITOPUTM PO3PAXYHKY SIKOTO HABEJICHO
HIDKYE 32 TEKCTOM MOCIOHUKA.

VY OumpmIocTi 3alIaBHUX BOJAOWM HAJIXOIKEHHS 1 BIATIK BOIU IIpH
BOJJOOOMiHI 3 PIYKOBOIO CHUCTEMOIO BiJJOYBA€THCS MO THUX CaMUX MPOTOKaX. Y
TaKuX BUIAJKaX y BIATOI 3 BOJONMHU Oepe ydacTh BEIMKA KIIbKICTh PIYKOBOT
BOJIY, 1[0 HA/IIMIIIA B 03€pO B MEPi0J] MPUTOKY BOAM.

VaBimo (puc. 2.10, a), 1m0 nepe No4aTkoM HaJIXOKEHHS P1YKOBOI BOJU
y BonoumMy (H,=H,) 00’eMm Boau B 03epi ckinanae W,, a KOHIEHTpaLisd SAKOiCh
KOHCEPBATHBHO1 PEYOBUHU B O3€PHIN BOJI1 JOPIBHIOE S, B PIYKOBUX BOAAX — S,
a 'y BOA1 IIPOTOKH — S, TIPH LBOMY, Sy =S,

3a 4ac, KOIM B PIYKOBIA CHCTEMI e MiAWOM piBHA Boau, T00TO H,>H,
(puc. 2.10, 0), y 3amiaBHy BOAOWMY HAaIXOIUTh OOCAT PIYKOBOI BOIU W,yym, 3
KOHIIEHTPAI1€}0 KOHCEPBATUBHOI PEUOBUHHU S,pum (Sppum = Sup = Sp)-
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a) H,=H, (OO IIOYATHY IRHTOKY EOmH)
) W, .
v s Sy =y 7
S
Sy [poTora 5,
Piuka SanmnaEHA BOJOMMA
5) H,=H, (E Oepiof THHTOKY EOMH)
..
H Sp = S Sgum o :"_f;—”. W, ,
o KRGS | L o H,
D R Y i:f:f:f:f:f:f:i
5, [TpoToxa ! : 5,
' I
Fioa SammAEHA BOJOAMA
B) H,=H, (mcndeimroky sopm)
H R 1|:|,5-W : }:1 Wo =00 W »
T v e U l v 7,
iy TP
o £ 1S
¥ [Iporoxa W o] P
R
|
Fioa SaTIAEHA BOJORMA

Puc. 2.10 — CxemMa BOOOBIIHOBIECHHS 3aIlJIAaBHOI BOIOWMU

VY mporieci HaMmOBHEHHS BOJOMMH MeXa MK “CTaporo” 1 “HOBOIO” BOJOIO
yepe3 MepeMilllyBaHHS “pO3MUBAETHCA”, OTHKE (HOPMYETHCS 00JIACTH 3MIMIAHOT
Boju, 00'eM sikoi ckmamae W, a KOHIIGHTpaIlllsl KOHCEPBATHBHOI PEUYOBUHHU
TOPIBHIOE S, 3HAUCHHS SIKO1 BU3HAYAETHCS 32 PIBHAHHAM (2.32)

S3.Mim = 095'(S0 +Snpum)- (232)
IMTicns cmagy piBHA BOAW B pPidlll 10 3HAa4eHHS f,, TOOTO 10 TOro ske
criocTepirajiocs nepena HiAiioMoM piBHs, Ta BIATOKY BOAM 3 BOJAOWMH 1O PIBHS

H,, monoBuHa 3MilIaHoO1 BOJIM MOKUIAE€ BOAONMY, 3TUIITUBIIHN B 03epl 00'€M, 1110
ckmamae 0,5-W,,,.,, a IHIINI TIPOCTIip 3aiiMae “crapa” Boaa (puc. 2.10, B).

31



BpaxoByroun Te, 110 B KiHII UUKIY NPUTOKY-BIATOKY BOIH, Y BOAOWMI
3QJIMIIAETBCSL  MOYAaTKOBA KUIBKICTH BoAM W, TO 3arajibHy KUIbKICTb

KOHCEpPBATUBHOT PEYOBHHH Yy BOJOWMI B mei MomeHT yacy (S, -W,) MoxHa
BH3HAYMTH 3a JOTIOMOTO0 piBHSAHHS (2.33):

S(,) : Wo = So'(Wo - 0,5 VV3mm) + S3Ml'm'095'VV;’Mim . (233)

[Ticns mepetrBopens piBHSIHHSA (2.33), 3 BpaxyBaHHsaM (2.32), oaepKyeMO
piBHsIHHSA (2.34) 1 pO3paxyHKY Koe(illieHTY BOJIOBIIHOBIICHHS (Kpgp):
AV w

Kpp=—020—9=0,25 -2 (2.34)
Snpum - So 0
O0'eM BoIHM, B SIKOMY 3a MEPIOA LMKIY MPUTOKY-BIITOKY BIIOYBA€THCS
3MINTYBaHHS O0YUCITIOETHCS 32 PIBHSIHHAM (2.35)

VV3Mim = L3Mim'Bo'(hcep + O,S'AHO), (235)

ne B, — cepeaHs IIUpHHA 3aluIaBHOI Bomoimu (M); /., — cepenHs
rMOWHA 3aIjIaBHOI BOJIOMMH TMepe]l MOYaTKOM IUKIY MPUTOKY-BIATOKY (M);
AH, — BenuuyuHa MiAAOMY pIiBHS BOAU Yy BOJOWMI HpPU HANOBHEHHI (M);
L), — DOBXXKWHA 30HU 3MILTYBAHHS BOJAM MK MEKaMH “cTapoi”’ Ta “HOBOI” BOJHU
B 03epi (M). [JoBkMHA 30HU 3MINTYBAaHHS BOAM 3aJIEKUTh Bl IHTEHCUBHOCTI Ta
TPUBAJIOCTI MPOIIECY MEPEMINTYBAHHS 1 BU3HAYAETHCS 3a PIBHAHHAM (2.36)
K, -T

L3Mim = 2 5 236
3 (2.36)

o

ne T — TpUBANICTh LMKIY HOPUTOKY-BIATOKY BOJHU, fKa JUIsl BOAONM
Hwmwxnporo Jninpa nopiBuioe, T = T,pum + Teiom = 12 TOmuH; K; — KOeIIIEHT
TOPU3OHTAIIBHOTO  TYpPOYJIEHTHOTO  MepeMilllyBaHHs (M*/roxm), sKHil B
cepeanbomy, ais BonoiM Hmwknboro JlHinpa, ckiianae 864 M°/TOLL.

3 ypaxyBanusaMm (2.35) 1 (2.36) Ta micis nepeTBOpeHb piBHSHHS (2.34)
OyJzie MaTtu BUTIISLA piBHSHHS (2.37):

4
140,52

Ky, =432-T- Vo | (2.37)
F

o

[Ticns Bu3HaueHHs Kpp 3a piBHAHHAM (2.37), MOXHa po3paxyBaTH
KOHILICHTPALlil0 KOHCEepBaTWBHOI XiMiuHOI pedoBmHH (S)), sAka Oyne
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crocTepiraTucsl y BOAOWMI MICsl 3aKiHYEHHS LUKIY MPUTOKY-BIATOKY BOJM,
TpanchopmyBaBiu piBHAHHS (2.34) y piBHsIHHS (2.38):
S! =Ky (S, =S, )+ S, (2.38)

npum

ne Kpp — KOoeilleHT BOAOBITHOBJICHHS 32 OJUH ITUKI MPUTOKY-BIATOKY
BOJIM 3 03€pa, 00UHCIIeHUH 3a PIBHIHHAM (2.37).

3asnanusa Ne2

Po3paxyiite koediientu BonoodMiny (Kzp) Ta BOAOBIIHOBIEHHS (Kpp)
ONHi€l 3 3amIaBHUX BojoWM p. [uinmpo. BusHauTe MiHepamizamniro i
KOHLEHTPAI[I}0 KUCHIO B 03€p1 MICJI 3aKIHUECHHSI LIMKJTY IPUTOKY-BIITOKY BOJH.

BuxinHi a1 Juist BUKOHAHHSA 3aBIaHHsg No2

Buxinni nani ajist BukoHaHHs 3aBaaHHs No2 HaBezeH1 y 101aTky b.

2.2.4 3aeoannua Ne3. Pospaxynox 6anogoi nepeunHoi npooykyii ma
0ecmpyKyii OpeaniuHoi peyosuHU 8 NIAHKMOHHIU niocucmemi

IlosscHeHHS 10 BUKOHAHHS 3aBJaHHsa No3

OnHuM 3 OCHOBHUX HNPUPOIHUX JIKEPEN OPraHiuHUX PEYOBHUH 1 KHCHIO Y
BOJIOMMI € (DITOTUTAHKTOH, SIKMH TaKOX € 1’KE0 JUIS 1HIINX BOJHUX OPTraHi3MIB.

@DITOMIAHKTOH — 1€ CYKYIHICTh MIKPOCKOMIYHUX POCIUH (TOJOBHUM
YUHOM BOJIOPOCTEi), SKI MENIKalOTh B TOBIII MOPCHKHUX 1 MPICHUX BOJA Ta
MACUBHO MEPEMIILYIOThCS M1/l BIUIMBOM BOJIHUX TEUIM.

Haii0inpin nmomupeHi BUAM MJIAaHKTOHHUX BOJIOPOCTEW BOJIOMM YKpaiHu
MpeICTaBIeHI HWKYE: 3€JIeH1, 11aTOMOBI, CUHbO-3€JICH1, €BIJICHOBI, A1HO(ITOBI
Ta 30JI0THUCTI.

[lepBrHHA OPOAYKIIS TUIAHKTOHHOI MIJCUCTEMH — 1€ HaciJI0K
KUTTEISITLHOCTI  (PITOIUVIAHKTOHY, IO XapakKTEpU3ye€ pe3yJabTaT Mpolecy
(dboTocuHTE3Yy, B XOJ1 SIKOTO BUAUISIETHCA KHCEHb Ta YTBOPIOETHCS OpraHiyHa
pEUYOBUHA, fKa CHUHTE3YEThCA 3 MIHEpPAJbHUX KOMIIOHEHTIB BOJHOIO
cepepoBuiia. TakumM YMHOM, TIEPBMHHA MPOIYKIS MPEACTaBIsie COOOIO
CHUHTE30BaHy Macy OpraHiuyHOi pedyoBUHH (Oiomacy (PITOTUIAHKTOHY) Ta KHUCHIO
3a OJIMHUINIO Yacy B oauHuIll mpoctopy. [loainstoTe BanoBy Ta yucty (“BanoBa”
MIHYC “BUTpaTH HAa OOMIH’’) IEPBUHHY MPOAYKIIIIO.

BasioBa nepBuHHA NMPOAYKIis (PITOMIAHKTOHY — 1€ BC1 HOBOYTBOPEHI MpHU
(dboToCUHTE31 OpraHiyH1 peYOBUHM Ta KHCeHb. CaMe 1151 BEIMYMHA JJA€ YSIBICHHS
MpO KUIBKICTh OPraHIYHOiI PEYOBUMHU Ta KHUCHIO, SIKI BUKOPHUCTOBYIOTHCS Y
MOAAJIBIINX MEPETBOPEHHSIX Y BOJOMMI.
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Yucra mnponaykuis (ITOINIAHKTOHY — L€ Ta YacTHHA HOBOYTBOPEHOI
OpraHiYHO1 PEYOBHMHU 1 KUCHIO, KA 3aJUIIAETHCS MICHSI BUTpAT HAa OOMIH (B
OCHOBHOMY JUXaHHA) 1 JECTPYKIIiIO, Ta sika € 0e3MocepeHbO JOCTYITHOO IS
BXKMBAHHS IHIIMMU OpraHi3MaMH y BO/JI1 B SIKOCTI TXKI.

JlecTpykilist — 11e pO3KJIaJaHHs Ta MEPETBOPEHHSI OPraHIYHOI PEUOBUHU Y
HEOPraHiuHy OpPraHi3MaMu-AECTPYKTOPAMHU, 3 OTTMHAHHAM KHCHIO.

BajnoBa nmnepBuHHAa TNpPOAYKIiS AN IUIAHKTOHY (A, rO,/(M’-))
BU3HAYAETHCS HA OCHOBI MUTOMOI MPOAYKIIHHOI CIPOMOXKHOCTI (a;, TO,/(Tr-c)) 1
6iomacu hiTommakTony (B, I/M’):

A[ZCI['B[g. (239)

[lutoMa mpoayKuiifHA CHPOMOKHICTh 3aJIEKUTHh BIJ CKJIaay 1 Oiomacu
(bITOMIAHKTOHY, CE30HY pPOKY, SIKU OOYMOBIIIOE PIBEHb OCBITJICHOCTI 1
TeMneparypy BoAH, (POpMU MOMEPEYHOTO MEPETUHY BOJAOUMH 1 i CEpeaHbOl
rIMOUHM, Ta Bl KaJJaMyTHOCTI BOAM Ta KOHIIEHTpAI[li 3BaXKEHUX PEUOBHUH y HIM.
MakcuManbHe 3HAY€HHSI @; CIOCTEPITa€ThCsl, SIK MPaBUII0, MOOIU3Y MOBEPXHI
BOJIM B YMOBAaX ONTUMAJIbHOI OCBITICHOCTI (a,).

Benunuuna a; 3HaXOaUTHCA B 3BOPOTHIM KPHUBOJIHIMHIM 3aJIeKHOCTI BIJT
OloMacu Ta BUPAXKAETHCSI HACTYITHUM €KCITOHEHIIAIbHUM PIBHSIHHSIM

Alo = A1o max * e_ﬂ] Bls . (240)

[Ipu upomy, HalOUIbIIA TPOAYKIIHHA CHPOMOXKHICTH (DITOIJIAHKTOHY
(@0 max) CIOCTEPITAETHCS TIPU HEBEIUKIN HOTo 610Maci (B4 min)-

PiBusinns (2.40) BiAnoBigae pi3HOMY CKiIaay (DITOIJIAHKTOHY Ta CE30HaM
POKY, 11O JTO3BOJISIE BPaXOBYBAaTH CE30HHY TeMIIepaTypy X yMOBU OCBITIEHOCT1
(ns 3a70BLIBRHOT TPO30pOcTi Boau — noHas 0,8 M 3a quckom Cekki).

[lutoMa nmpoaykIiiiiHa CIPOMOKHICTh @; 3MEHIIYEThCS 3 TIUOUHOI0. Jl7s
ypaxyBaHHS €MIOPU PO3MOJAUTY @; 32 TIIMOMHOI BUKOPUCTOBYETHCS KOCQIIIEHT
GopMH NONEPEYHOro IepeTuHy Boxoimu (kjs), SAKHN IpeacTaBisie co00X0
BIIHOIIIEHHS CEPEAHBOT MUTOMOI MPOAYKIIHHOT CIPOMOKHOCTI (D ITOMJIAHKTOHY
y TIONIEPEYHOMY IIEPETHHI BOJOWMH (@, ) A0 1i 3HAYEHHS B yMOBaX ONTUMAJIbHOI
OCBITJIEHOCTI (a;,):

k]fz a_l/ Ajo - (241)

3Ha4eHHs k;r SMEHINYIOTHCS IIPY NEPEXOA1 B1J MIJIKUX 1 IIMPOKUX BOJOUM
710 BY3bKUX 1 IITMOOKUX, TPU HE3MIHHIM IO MONEPEYHOT0 NEPETUHY BOJAOMUM.

BB kaiaMmyTHOCT1 BOAW Ha 3HAYEHHS @; BPaXOBYETHCS KOE(PIIEHTOM
k1sas, IO €KCIIOHEHIIANIBLHO 3aJICKUTh B1J KOHIIEHTpAIlli 3aBUCIUX PEYOBUH Y
BoJI1 BOoUMHU (C,yp F/M3)Z

klsae = 6—0,02'C3a6 . (242)
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3 ypaxyBaHHAM k; Ta piBHAHb (2.40) 1 (2.42), piBHanHA (2.39) s
PO3paxyHKy BajlOBO1 NEPBUHHOI MPOAYKIIil (PITOMIAHKTOHY Oy/e MaTH BUTJISL

Ay =kip Q1o may- € P1Bl6 . o 002Cas g - (2.43)

BuzHaueHHs BETWYMHU JECTPYKIIl OpraHIvyHOI PEUYOBMHU IJIAHKTOHHOI
mizcuctemu (R, rO,/(M’-c)) cKnamaeTbes 3 PO3paxyHKy JAECTPYKIii, 110
3MIACHIOETBCS (PITOTIIAHKTOHOM (R4, FOz/(M3-C)), Ta JECTPYKIi 3a paxyHOK
300IUIaHKTOHY 1 0aKTepiaibHUX OpraHi3miB (R;., rO,/(M-¢)):

Ri=RistRy.. (2.44)

Po3paxynok aecTpykiii jyisi OakTepiadbHUX OPraHi3MIB 1 300IJIAHKTOHY
(R;.) BUKOHYETBCS CIUIBHO, IO MOB’S3aHO 3 MAJIUM MOJIUXOM 300ILJIAHKTOHY Y
BOJIOMMAx, sKui ckiamae 2-3 % BIJ 3arajlbHOrO MOJUXY BCl€l TUIAHKTOHHOI
cucteMu. Taka CIiibHa CUCTEMa HAa3UBAETHCS TeTepoTpodHA, TOOTO OpraHizMu
1€ CUCTEMHU 3/1aTH1 XapuyBaTHUCS TUTbKU TOTOBUMH OPraHIYHUMH PEYOBUHAMU 1
HE3/1aTH1 CUHTE3yBaTH iX 3 HEOPTaHIYHUX.

JlecTpykiisg ITOTUIAHKTOHHUX BOJIOpPOCTEH (R ;,) TOPIBHIOE

Rle =T Ble ) (245)

ne 7, — NUTOMHM MOAMX IUIAHKTOHHUX Bojopocteil (1O, /(T-¢)), ToOTO
MOJUX OJMHUII O10MacH 3a OJIMHUITIO Yacy.

VY BomoWMax r;, HE 3aJEXKUTh BiJ po3Mipy OioMacH, a BHU3HAYAETHCS
CKJIaJIoM (ITOIJIAHKTOHY 1 TEMIEPaTypoOl0 BOJAM, 3MIHU SIKOI BIIOYBaIOThCS 3a
ce3oHaMH poky. Tomy JAecTpykiisi 3a paxyHOK (DITOMJIAHKTOHY, MPSMO
npomnopiliifHa iforo 6iomaci.

JlecTpykilis 32 paXyHOK MOAMXY (PITOMNIAHKTOHHUX BojaopocTel (R;,) He
BPAXOBYETBCS IPH HEBENHKIil 6iomaci (pitommanktory (B, < 1 Mr/am’).

Hectpykitis rereporpodHoi cucteMu (R;,), ToOTO moaux OakTepialbHUX
OpraHi3MIB 1 300IJIAHKTOHY, 3aJIEXKUTh BiJl KOHLIEHTPAIlll OpraHIYHUX PEYOBUH Y
BOJ1 (Cpgcx) Ta OOUUCIIOETHCS 32 PIBHSIHHSM:

Rle = kle : CECKa (246)

e Cgcx — 01070T19HE CIIOKUBAHHS KHCHIO (FOz/M3); k;, — KOoeIIieHT, 110
BpPaxoOBY€ BIUIMB TEMIIEpAaTypyu BOAM Ha BEIUYHHY JCCTPYKIIil TreTepoTpodHmIX
OpraHi3MiB IUNTAaHKTOHHOT TijicucteMu (1/c).

Bennunna xoedimieHTy k;. 3anexiTh BlJ KOHLEHTpallli OpraHiyHoi
pedoButn (Cpcx) Ta pPO3YHHEHOT0 y BOAL KHCHIO (Cp ).
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L[5 3anmeXHICTh BCTAHOBJIEHA 34 JAHUMU HAaTYypHHUX CIIOCTEPEKEHb Ta MAE
HACTYIIHUU BUIJIAA:

~0,07-Cy,
).

ki =0,25107 ¢ %07 Coex . (1 — ¢ (2.47)

Otxe, 3 ypaxyBaHHSIM piBHSIHb (2.45) — (2.47) po3paxyHOK AECTPYKIIIi
OpraHivyHO1 PEUOBUHU IJIAHKTOHHOI migcucTteMu (R;) Oyae MaTu BUTIIS:

Ry =rp- Brg+ 025107 ¢ %07 Cooc (1= o 70y O (2.48)

3asnanusa Ne3

Po3paxyiite = BaJIOBy NEpPBUHHY NPOAYKLIIO  (ITONJIAHKTOHY Ta
JNECTPYKIII0  OpPraHiyHOi  PEYOBUMHU  IJIAHKTOHHOI  MIJACUCTEMU  MPH
MaKCUMaJIbHOMY, MiHIMaJbHOMY Ta CEPEAHbOMY 3HAUEHHI B 4.

Buxinai maHi Jutst BUKOHAHHS 3aBaanHs No3

Buxinni nani ayist BukoHaHHs 3aBaaHHs Ne3 HaBejeH1 y 1o1aTky B.

2.2.5 3aeoannua Ne4. Pospaxynox 6anogoi nepeuHHoi npooykyii ma
0ecmpyKyii OpeaniuHoi peuosuHu 8 niocucmemi MikpooeHmocy

IlosscHeHHS 10 BUKOHAHHS 3aBJIaHHsa Nod

MikpodiToOeHTOC — 1€ MIKPOCKOIMIYHI OJHOKIITHHHI JOHH1 BOJOPOCTI,
po3Mip sikux meHme HikK 0,1 MMm. MikpodiToOeHTOC € OAHMM 3 OCHOBHHUX
MPUPOJIHUX JKEPENT OPTAaHIYHOT PEUOBUHM HA KUCHIO O171s1 THA BOJONMHU.

BasnioBa nepBunHa npoaykiis MikpohiToOeHTocy (A,;) AOPIBHIOE:

Az =az; - By, (2.49)

1€ a,; — MUTOMA POJIYKIlIHA CTPOMOKHICTE MikpoditodeHnTocy (rO,/(r-¢)),
B¢ — 6ioMaca mikpogitoOeHTOoCy (t/™).
[lutoMa mponyKiliHa CHPOMOXKHICTh MIKpO(hITOOEHTOCY Mae HaWOuIbIIi
3HAQYEHHs Ha ONTHMAajbHIA TIMOWMHI (ay;,) Ta mMOB’s3aHa 3 010Macoro
MikpodiToOeHTOCY (B;;5) €KCIIOHEHIIANTBHOIO 3AJIEKHICTIO:

_ - ‘B
A210 = A2lo max* € ﬂZI 2le . (250)

Ak 1y diTonnaHKkTOH1, HaWOUIBIIA MUTOMA MPOAYKIiITHA CIIPOMOXHICTh
MIKPO(PITOOEHTOCY (@276 max), CTIOCTEPITAETHCS MIPU HEBENMUKINA O61oMaci (Bsjg min)-
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BanioBa nepBuHHa npoayKiiist MiKpo(iToOEHTOCA 3HUKYETHCS 3 TIIMOUHOIO, IO
MOB’A3aHO 31 3MEHIIEHHSAM OCBITIIEHOCTI Ta Oilomacu MikpodiToOeHTOoCy, mpu
bOMY BEpTHKaJbHA 3MIHA BEJIUYMHM a); MalkKe BIJICYTHS, y 3B 3Ky 3 PI3KUM
CKOPOUYEHHSIM po3Mipy O10MacH.

Mikpo(iToOEHTOC pO3BUBAETHCS B OCHOBHOMY B MEXax €BTPO(PHOIT 30HU
(MITKOBOJHA YAaCTUHA BOJOWMHM 3 JOCTATHHOIO KIJIBKICTIO MOXXHWBHUX PEYOBUH
Ta 100OpUMH yMOBaMu 1isl (GOTOCUHTE3Y).

[Ipu npomy po3mip Oiomacu MIKpo(hITOOCHTOCY 3aleXUTh BIJ THIY
OeperoBux BiAgkociB. Ha M’aKoMy 3amylieHOMY IPYHTOBOMY JIO1 BEIWYUHA
6iomacu MikpodiToOeHTOCY HEe nepeBulrye 15 /M (y cepenubomy — 3 /M), a
Ha TBEpJOMY He3zamylieHoMY — aocsrae 200-300 /M (y cepenubomy — 20 /).

Jlnst BpaxyBaHHSI 3MIHU Ay, 3 TIMOMHOIO y PO3PAXyHKU BBOJUTHCS
Koe(ilieHT (GOpMU MONEPEYHOIrO NEPETHHY BOAOMMM Ky;r , BEIUYUHH SKOTIO
AHAJIOT14H1 3HAYEHHAM MOA10HOrO KOe(IIEHTY K ¢y (DITOIUIAHKTOHI.

Otxe, A,; 3MEHIILYETHCA MPU MEPEXO/Il BII MUIKUX 1 IIUPOKUX BOAOUM 3
TBEpJIUM HE3aMYJICHUM JIOKE 10 BY3bKHX 1 ITHOOKHX, 3 M SKUM 3aMyJE€HUM
I'PYHTOBUM JIOXKE, PU HE3MIHHIH IUIOII1 MONEPEYHOTO MEPETUHY BOJOIM.

3 ypaxyBaHHAM k;;; PO3PaxXyHOK A»; BUKOHYEThCS 33 PIBHAHHSM:

A= k21f' A210 max " e_ﬂZI B2l . B . (25 1)

BusHaueHHs necTpykilii OpraHiyHOi pPEYOBHMHU B MHUKpPO(ITOOEHTOCI
2 . .
(R57, 7O,/(M"-C)) BUKOHYETHCS 32 AHAJIOTIEIO 3 TIAHKTOHHOIO M1JCUCTEMOIO:

Ry = Ryi6+ R2ye,s (2.52)

ne R, — JecTpykiiss MIKPOCKOMIYHUX OJHOKIITUHHUX JOHHHUX
Bomopocteil (rOy/(M>-¢)); Razs — JECTPYKIlIS 32 PaxXyHOK MIKpO3000EHTOCY Ta
GaKTepialbHIX TOHHHX OpraHisMis (rO,/(M>c)).

HecTtpyxkitis MikpohiToOeHTOCY (R;;,) OOUHUCTIOETHCS 32 PIBHSAHHSIM

Ro16 =216 B2is (2.53)

1€ 727, — MTUTOMUM oiux MikpoditoderTocy (rO, /(r-c)).

Benuuuna r,;, He 3a5eXuUTh BiJ rMuOuHu. BepTukanbHa 3MiHa BEITMUYMHU
721¢ IPAKTUYHO BIJICYTHS, IO TIOB’S3aHO 3 PI3KUM 3MEHILICHHSAM Olomacu B, 3
rMOUHOI0. 3MIHA 7);, BIIOYBAETHCA MEPEBAXKHO 32 CE30HAMU POKY, IIPU YOMY
JITOM TUTOMHH TMOAUX MIKPOCKOINYHUX JTOHHHUX BOJOPOCTEH 3MIHIOETHCA Y
3HAYHUX MEXKaXx.

MiHiManbH1 3HAYEHHS 7, CIIOCTEPITalOThCS MPHU 3pOCTaHHI OioMacu B,
MIKpO(piTOOEHTOCY, a MakCUMajibHI — Y TI€pIOAM MAacOBOTO OCIAaHHS
MJIAHKTOHHUX CHHBO-3€JICHUX BOJIOPOCTEH Ha JHO 1 BIIKOCH BOJIOWMH.
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Hectpykiist  rereporpodHUX  opra”iamiB  (R,;,) B miagcucremi
MIKPOOEHTOCY OOUHCITIOETHCS 32 PIBHSAHHIM

R>1.= k3. - Chek (2.54)
ne ky;.. — Koe(iieHT, 10 BpaxoBYye€ BIUIMB TEMIIEpAaTypud BOJIU Ha
BEJIMYUHY JAECTPYKIIi reTrepoTpoPpHUX opranizmiB B MikpooeHToci (1/c).

Bennuuna koedimienta k,;, 3alexiTh BiJ KOHIIEHTpAIlli OpraHiqyHOi
PEYOBUHU Y BO1 1 OOUUCTIOETHCS 32 PIBHAHHSIM:

koo =0,25:107 07 Crex (2.55)

Takum uymHOM, 3 ypaxyBaHHSIM piBHSHb (2.53) — (2.55) po3paxyHOK
JNECTPYKIIIi OPraHigyHOI peuOBUHU B MiKpodiToOeHTOC1 (R,;) Oy/1e MaTH BUTIISIA:

Ry =re-Bre + 0,25'10_5 . 6_0’07'C5CK - Cgexk (256)

3asnanusa Ned

Po3paxyiite BaloBy TMEpBHHHY MPOAYKIIO MiKpodiToOeHTOCY Ta
JNECTPYKIII0 OpPraHiyHOi PEUYOBMHM B TMIJACUCTEM1 MIKpPOOEHTOCY TMpHU
MaKCUMaJIbHOMY, MIHIMaJIbHOMY Ta CEPEAHHOMY 3HAUCHHI B/,

Buxinai maHi Jutst BUKOHAHHS 3aBaanHs Nod

Buxinni nani ayist BukonanHs 3aBaanns No4 HaBezeHi y nogatkax B ta T

2.2.6 3ag0annsa Ne5. Po3paxyHok npoOyKyii suuyyux 600HUX pOCIUH ma ix
Cniemosapucme

IlosscHeHHS 10 BUKOHAHHS 3aBaaHHsa NoS

J10 BOJHUX POCIMHHUX OPraHi3MiB, 110 CTBOPIOIOTH OPTraHiuHy PEUOBHHY
Ta KUCEHb, TAKOX BIAHOCATHCA MaKpOo(ITH, JO SKUX HaleXaTh 1 BUIII BOJHI
POCIIMHM. 3aleXHO BiJl OyJOBH JiOXKa BOJONMHU Ta MPO30POCTI BOJAU BOHHU
MOMIUPIOIOTECSA 0 TNUOuHU 2-3 M (1HOAl A0 5-7 M), MpU 1ILOMY YTBOPIOIOTH
pociMHHI (hopMmallii, KOXKHa 3 IKMX Ma€ MEBHY, apajieJbHy Oepery, CMyry.

Buiiii BoJiHI pOCIIMHM € HEB1I'€EMHUM CEPEIOYTBOPIOIOYNM KOMIIOHEHTOM
BOJIHUX €KOCUCTEM, OCKUIbKH CTBOPIOIOTH MEPBUHHY XapyOBY MPOAYKIIIIO Ta
PO3YMHEHHUM KHCEHb Y BOJIOWMax B pe3yJbTaTi CBOET (POTOCHUHTETUYHOT
nismpHOCcTl. Came TOMY BHIII BOJHI POCIMHHM  BIJIICPAlOTh MPOBIAHY
EHEpPreTUYHyY poyib y (YHKI[IOHYBAaHHI TIAPOEKOCHCTEM 1 0arato B 4YOMY
00yMOBIIIOIOTH CTPYKTYPY OI0THUHHX CITIBTOBAPUCTB BOJIOKM.
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Haii0Oinpiie momupeHHss BUINI BOJHI POCIMHM MalOTh Yy BOJONMMax 3
YHOOBUILHEHUM BOJIOOOMIHOM — O3€pax 1 BOJOCXOBHUINAX, /i€, Y MOPIBHSAHHI 3
plukaMu, iXHs BUJIOBA PO3MAITICTh 1 MPOAYKIIMHI MOKa3HUKH Ha Oarato Buii. Y
IUX BOJIOMMax BOHHU CTBOPIOIOTH (IIPOAYLUUPYIOTH) BEIUYE3HY KUIBKICTh
Oiomacu, 10 TpH po3naai (AeCTpyKIilli) BiAirpae MpPOBiIIHY POJib B YTBOPEHHI
OpraHIYHUX Ta MIHEpATbHUX JOHHUX BIIKJIaJ€Hb. barato pociuH mpu
PO3KJIaJIaHH1, 110 BiOYBA€THCS MICIS iXHBOIO BIAMHUpPAHHS, NalOTh BOJHOMY
CepeOBUIIY HalBaXKJIUBIIII €JIEMEHTH MIHEPAJIbHOTO Xap4yyBaHHSI.

CmiBTOBapucTBa  BUIIMX  BOJAHMX  pOCIHMH  ((QITOIUIAHKTOH  Ta
MIKpO(]ITOOEHTOC y 3apOCTAX) BIAICPAIOTh ICTOTHY POJb Y *KHUTTI 300IJIAHKTOHY,
3000€HTOCY Ta IHIIUX BOJHUX OPraHi3MiB — B iX IIUIBHUX 3apOCTIX
(bopMyIOThCs IPUIATHI TEMIIEPATYPHI YMOBH Ta ra30BUN PEKUM, IO CIPHUAIOTH
PO3MHOKEHHIO, IHTEHCUBHOMY 3pOCTAaHHIO TBAPUH, BOHU CIIYXaTbh iM HaJIMHUM
MPUTYJIKOM 1 3aXHUCTOM BiJ] XM)KAKIB.

VY rigpoekocucteMax BUIIl BOJHI POCIWHU BUKOHYIOTh JEKUIbKA KUTTEBO
BXKJIMBUX, TICHO 3B’A3aHUX MDK COOOI0 €KOJOTIYHUX CEpPEeJOYTBOPIOIOUHUX 1
cepefo3axucHux (QyHkuii — QuibTpaniiHy, OKHCHY, MiHEepali3aliiiHy,
JETOKCUKAIIMHY, Ol1OIiiHY, aKyMyJSiiHY (HAaKOMMYEHHS pPaJl0OaKTUBHUX 1
IHIIUX €JIEMEHTIB, Ba)XXKUX METalliB) 1 IHIIMX, AKI HE TIIbKU (OPMYIOTH 1
BU3HAYAIOTh SKICTb BOJl y BOJOWMAax, aje i BU3HAYAIOTh HAKOMWYEHHS 1
KpYyrooOir XiMIYHUX €JIEMEHTIB y 010T1 Ta IOHHUX BITKJIaJICHHSIX.

Buiii BoAH1 pOCIMHU TaKOX € CyOCTpaToM sl pO3BUTKY OOpOCTaHb —
eniiTHUX yrpynyBaHb BOJOpOCTEH (MepipiTOHY).

[lepipiTon — 1e TBapuHU Ta POCIMHU TIAPOOIOHTH, WO KUBYTH
MPUKPIMUBIINCH A0 CTeOEiB Ta JIMCTIB BHUINUX BOJHUX POCIUH a00 IHIIMX
MOBEPXOHb, SIKI MiAiiMalOThCA HaJ AHOM Bojoimu. Jlo mepidiToHy Hamexartb
HaWMpOCTIIIl, BOJOPOCTI, KOJOBEPTKHU, XpPOOAKH, MOJIOCKA Ta JUUYHUHKH
0araTbOX TBApHWH, K1 € OJHUM 3 OCHOBHHMX IHJAMKATOPIB €KOJIOTTYHOTO CTaHyY
TIPOEKOCHUCTEM.

dopMyBaHHSI MIJACUCTEMH BHUINOI BOJIHOI POCIMHHOCTI BU3HAYAETHCS
XapaKTepoOM IPYHTY JIOXKE BOJOWMH Ta MapaMeTpamu IOINEPEYHOTo IMepepisy,
BEJIMYMHOIO MPOTOYHOCTI Ta BOJOOOMIHY BOJOMMHU, MPO30PICTIO BOIM.

JUist BUIIMX BOJAHUX POCIMH BEIWYMHA YHUCTOI mpoaykmii (Ps; —

MOBITPSIHO-BO/IHI, P3§ — 3aHypeHl) BU3HAYA€ThCA HAa OCHOBI JaHUX MPO iX
: 2 . .-
diromacy (B33, B3/3) Ha 1 M~ 3apocTeil, BenuuuHy cupoi pitoMacu (Li;3, ,u3/3) Ta

3HaueHHs piuyHoro P/B xoedimienta (P;3;/Bjs;s, P3§/ B3/3), o y OUIBIIOCTI

BUMAJKIB J0OpiBHIOE 1,2. dDiroMaca MOBITPSIHO-BOJHUX POCIUH KOJIUBAETHCS Y
mexax 1-10-10° r/m’, a 3anypenux — 4-5-10° /v’

BB  nectpykuii BUIIMX BOAHMX pociuH Ha Cpcx OUIHIOETHCA 3
YaCTKOIO JIEFKO JIOCTYIHOI JJIS BIAMUpaHHSA 1 pO3KJIaAaHHS OpPraHiuyHOI

pEeYOBHHH Yy iXHil ¢itomaci (933, O 3/3) Ta TPUBAJIOCTI Yacy AECTPYKIi (733, T 3/3 ).
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3 ypaxyBaHHIM BUKJIAJICHOTO BETWIMHA YHCTOI MTPOYKITIi BUIITUX BOTHUX
POCIUH JOPIBHIOE:

P33 =1,2-B33-033- 33/ 133,
(2.57)

/ /ool
Py =1,2-B35-635- 135 /733,

3HaueHHS KOeQIMIEHTIB 033 1 53/3 BCTaHOBJICHI E€KCIEPUMEHTAIbHUM

[UISIXOM Ta JIJISl MOBITPSHO-BOJIHUX POCIIHUH (OUYEpET 1 T.1.) KOE(DIIIEHT JOPIBHIOE
0,07, a nnsa 3aHypeHux (pIAECHUK, Bojonepulls 1 T.m.) BiH gopiBHioe 0,15. Yac
JIeCTpyKuii (HAAXOKEHHS y BOJIY 1 PO3KIAJaHHS) JUIsl MOBITPSIHO-BOJHHX

pociiuH (733) Y cepelHboMy AopiBHIOE 90 110, a aJist 3aHypeHuX (T 3/3) — 30 mi6.

[Ipu po3paxyHkax mOTpiOHO BpaxoBYBaTH, IO PO3KJIAJaHHS MOBITPSIHO-
BOJIHUX POCJIMH 3BUYAaHO B10YyBAa€THCS MI3HO BOCEHU (JIUCTOMAM) 1 HaBECHI
(KBITEHb — TpaBEHb), a 3aHYPEHUX — YJITKYy a00 BOCEHH, B 3aJ€KHOCTI BIJ iX
BEreTaliifHuX IMUKIIB. Y 1HIIMK 4Yac OMajaHHS y BOAY BIAMEPIMX BHUIIUX
BOJITHUX POCIIMH MA€ HEBEINKE 3HAUCHHS.

Po3mip cupoi ditomacu g3 Ta 3/3, BIATIOBITHO, VISl TIOBITPSIHO-BOJSTHUX

pocnuH cknanae 0,47, a niisg 3anypenux 0,11.

[InaHKTOHHA CKJa/i0Ba B CHIBTOBAPUCTBAX BUINMX BOJAHUX POCIUH (A3;)
BU3HAYAETHCA AHAJIOTIYHO IUIAHKTOHHIA miacuctemMi (A;), 3 ypaxyBaHHSIM
3HM>KEHHS TPOAYKIIHHOT CIPOMOKHOCTI (DITOIJIAHKTOHY 32 PaXyHOK 3aTIHEHHS

Az = asz;Bsie = ksgmeaBe, (2.58)

ne ksun — KoOe(QIUIEHT, M0 BPaxOBY€ B3HUKEHHSA MNPOAYKIIHHOI
CIPOMOXXHOCTI (DITOIUIAHKTOHY B YIPYIOBaHHI BHINUMX BOJHUX POCIUH 32
PaxyHOK 3aTiHEHHS, Ta AKUU y cepeHboMY aopiBHIOE (,5.

3 ypaxyBaHHsIM (2.58), maemo:

A31 :O,S'Al. (259)

JecTpykilis B IJIaHKTOH1 (R3;) y 3apoCTSX BHUIIMX BOJHUX POCIUH
BU3HAYAETHCSA aHAJIOTTYHO MIJCUCTEMI IIIAHKTOHY (R;), TOOTO:

R31 :Rl. (260)

IlepBuHHA TPOAVYKIIS MIKPpO(ITOOSHTOCY B CHIBTOBAPHMCTBAX BHIIMX
BOJIHUX POCIUH (A3;), K 1 TUIAHKTOHY, BU3HAYA€THCSI HA OCHOBI 3aJIEKHOCTEH,
BJIACTUBUX MifcucTeMi MikpoditobeHTocy (A4,;), 3 ypaxXyBaHHSIM 3HUKEHHS
MPOAYKIIHHOT CIIPOMOKHOCTI 32 PaXyHOK 3aTIHEHHS:

As> = a3 B3 = kygmraz-Bojs - (2.61)
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3 ypaxyBauHsaMm (2.61) ta Toro, mo k;,, = 0,5, Maemo:
A32:O,5'A21. (262)

JlecTpykilis B MIKpOOEHTOCHUX CIIBTOBApPUCTBAX BUIIUX BOJHUX POCIUH
(R32) o0UuCHIOETHCS aHATIOTTUHO MiJIcucTeM1 MikpoOeHTocy (R»;), OTke:

R32:R21. (263)

BanoBa mepBuHHA IPOAVKINS IepidITOHY HA BUIIMX BOJTHHX POCIMHAX
(434) YTBOPIOETHCS 0OPOCTAIOUMMU BOJIOPOCTSIMU Ta OOUHCIIOETHCS 38 BUPA3OM:

Az4= asyBsye B 3/3/ , (2.64)

1€ a3; — NUTOMAa MPOJYKIiitHA CIIPOMOXKHICTh emipiTHUX (nepihiTOHUX)
Bojopoctert (rO, /(r-c)); B3y — Olomaca (¢iTomaca) emipiTHUX BOJIOPOCTEM

. // . . .
(mr/r); B;; — biTomMaca 3aHypeHOI YaCTHHM IIOBITPSHO-BOJHUX Ta 3aHYPEHUX

BHILUX BOJIHHX POCTHH (I/M°), IKa B 3a7I€XKHOCTI Bil TYCTOTH 3apOCTEN Ta TUIY
BHILUX BOJHUX POCIHH 3MiHIO€ThCs Big 1000 10 6000 r/nm’.

AHaNoriyHo  migcucteMi  MIKpopiTOOEHTOCY, TUTOMA MPOJYKIIiHA
CIIPOMOXHICTh ~ emiITHUX BOJOPOCTEM Mae€ HaWOUIbII 3HAYEHHS Ha
ONTUMANIBHIA TIHMOWHI (a34) Ta TOB’s3aHa 3 ¢ditomacoro nepidiToHy (Bsy)
€KCIOHEHIIATbHOIO 3aJ1€XKHICTIO!

B .B
a340 = A340 max * € 3 34 . (265)

Ak 1y wmikpodiTobeHTOCl, HaWOLIBIIA TNUTOMA MPOAYKIIMHA
CIIPOMOXKHICTh ~ €MIPITHUX  BOJOPOCTEH  (A340 max) CHOCTEPITAETHCS  TPHU
MIHIMaJIBHIA 610Maci (B34 min)-

Beprukanbsunii PO3MOILT BCJIMYMHHU MUTOMO1 MPOIYKIIHHOT
CIIPOMOXKHOCT1 €mi(pITHUX BOJOPOCTEM MOKHA BBa)KaTH BITHOCHO HE3MIHHUM,
o0 TMOB’S3aHO 31 3MEHIICHHSAIM iXx Olomacu 3a TJIMOMHOI (AHAJIOTIYHO
HicucTeM1 MiKpoiToOeHTOCY).

JlecTpyKilisi OpraHiyHO1 pPEYOBHMHM B TMepipiTOHI HA BHUIIMX BOJHUX
pociuHax (R;3,) TOPIBHIOE:

R34= R345 + R34, (2.66)

ne R;u, — HNECTPYKIis 3a pPaxyHOK MOJAUXY emipiTHUX BOJOPOCTEH,
R;4. — reTepoTpodHa neCTpyKIlisl OpraHiuHOi pEYOBUHU B MEPi(ITOHI.
[Toaux emidiTHUX BoJiOpOCTe (R344) TOPIBHIOE:
Rs4e = r34-Bsss B, 2
346 = I'34¢'D 346 33> ( 67)

1€ 734 — MATOMUM TTOJUX €Mi(pITHUX BOJOPOCTEH.
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I'eTreporpodHa necTpykilisi OpraHiyHOT pEYOBUHU NEPihITOHOM Ha BUIIIHUX
BOJHUX pociinHax (Rj,) 3al€XUTh BiJ] KOHIIEHTpAIli y BOAl JErKOAOCTYMHOT
opraniuyHoi pedoBuHU (Cpcx):

R34, = k34 Chex (2.68)

ne k34, — KOeQILIEHT TeTepOTPOPHOI NeCTPYKILii, SKUi 3anekuth Bill Cpex

Ta (piToMacu 3aHypeHOi YaCTUHU BUIIUX BOJAHUX POCIUH ( B 3/3/ ).

// .
3B 30K K34 3 Crcx Ta B35 BUPaKEHO €KCIOHEHIIANEHUMH 3aJI€KHOCTAMU

-0,05-C
k342 = k342max' e BCK 5 (269)
IS

V4
8 —0,00025-8B
Kssomax = B3 -10%¢ 3

(2.70)

Taxkum unHOM, 3 BpaxyBaHHSM (2.67) — (2.70) po3paxyHKOBE pIBHSIHHS
JUISL BU3HAYEHHSI JECTPYKIIl OpPraHiuHoi pPEeYOBHMHU B MEpipiTOHI HA BUIIHUX
BOJIHUX pociuHax (R3,) Oyle MaTH BUTIISIA

B/
~0,00025-BY;

R34 = 1”346'3346'33? + B3/§'10_8' e : €_O’OS-C5CK 'CECK- (271)

3asnanus Nes

Po3paxyiiTe 4HMCTYy NPOAYKIIIO BHUIIMX BOJHUX POCIUH, a TaKOX
MPOAYKIIi Ta AECTPYKINT MIJCUCTEM IIAHKTOHY, MIKpOOEHTOCY i TepipiToHY B
CIIBTOBAPUCTBAX BUIIUX BOAHUX POCIHH.

Buxinai a1 Juist BUKOHAHHS 3aBJaHHs NoS

Buxinni gani ans BukoHaHHA 3aBiaHHs NoS5 HaBeneHi y gonatrky /Jl.
I[Ipu oOuucneHHI MNPOAYyKLII Ta JECTPYKIIl MiACUCTEM IUIAHKTOHY W
MIKPOOEHTOCY B CIIBTOBAPUCTBAX BUIIMX BOJHHUX POCIUH BUKOPUCTOBYHTE
pe3yabTaT po3paxyHKiB 3aBAaHb 3 Ta 4.

2.2.7 3as0anusa Ne6. Pozpaxynox pubroi npooykyii 6000UM

IlosscHeHHS 10 BUKOHAHHS 3aBJIaHHsI Nob

Cknan ixtiodayHu, HaABHICTh THX YH IHIIMX BUAIB PUO, CTaH MOMYJISIIT
MIPOMUCIIOBUX BU/JIIB pUO, MOTEHIIIiHA PUOOTPOTYKTUBHICTh BOAHUX 00’ €KTIB Ta
3arajibHa BEeJIMYKMHA BUJIOBY 3 HUX PUOOMNPOYKIIii (peaibHa abo MPOMUCIIOBA) €
BOXJIMBUMH  XapaKTEPUCTUKAMH  TIAPOCKOCHCTEM, OCKIIbKH BOHH €
IHAMKATOpaMH SKOCTI BOJAM, 3arajbHOro Oyiaromonyydst abo HeOiaromnomayyus
T1IAPOEKOCUCTEM Ta BU3HAYAIOTh pUOOTOCIIOIapChKe 3HAUCHHS BOIOMM.
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BiapmicTe METOAIB OOYMCICHHA BENWYMH HOTEHIIWHOI (Pyjomeny) Ta
OpOMHUCIOBOI  (P,eq;) PHOHOI TNPOAYKTUBHOCTI BOJAOMMHU 0a3yeTbCs Ha
pe3yabTaTax (bakTUIHUX CIIOCTEPEKEHD 3a PpUOOIPOYKIIIETO,
MOPGOMETPUYHUMHU  XapaKTEPUCTUKAMH,  TIAPOJOTIYHUM, TiAPOXIMIYHUM
3arajJlbHUM T1IpO0I10JIOTIYHUM Ta CaHITApPHO-TIAPOOIOTIOTIUHUM PEKUMaMU Ha
KOHKPETHUX BOJHUX O00’€KTaX, II0 BUKOHYIOTHCA Ha TMpPOTA31 JACKUIBKOX
BereramiitHux ce3oHiB. Ha BojoliMax, A€ CHOCTEPEKEHHS 3a BEIUYMHAMHU
pUOHOT TPOAYKII HE BUKOHYBAJIUCA, ISl iX BU3HAYEHHS BUKOPUCTOBYIOTH
METOJI pO3paxyHKY ‘“3a aHaJIOTi€r0”, TOOTO /JI1 HEBUBYEHOI'O BOJHOTO 00 €KTa, 3
ypaxyBaHHSIM JIaHMX TMPO BajlOBY NEPBUHHY MPOAYKIIIO (ITOIIAHKTOHY,
Oiomacy 300IJIaHKTOHY, r1ApOoIoro-MophoOMETpUYHI, TAPOXIMIYHI
XapaKTEPUCTUKU BOJAOWMH, TEMIEpaTypHHM peXUM Ta IHIIl MOKA3HUKH,
MiA0UPAETHCA METOT OOUHUCIICHHS pUOHOT MPOAYKIIii, IKH O0yJ10 po3poOIeHo 3a
(akTUYHUMU JTaHUMHU TPO PUOOMPOJYKIIIO HAa BXKE JOCTIKEHIN BOAOWMI 3
AaHAJOTIYHUMM BEJIIMYMHAMHU BaJOBOI MEPBUHHOI MPOAYKIi (ITOMIAHKTOHY,
O6loMacH 300TUIAaHKTOHY 1 T.]I.

Buznauennss puOHOT mOpoayKiii 3a (ITOIUIAHKTOHOM 0a3yeThbCs Ha
3aJI€KHOCT1 pO3MIPY BHIIOBY PUOH (P peqs » KT/(Ta-pIK)) BiA BEIUYNHH NIEPBUHHO1
npoaykuii GpiTornankTony (Pg, , Kr/(ra-pik)), gka BcraHoBJIeHa B.B. bynboHOM 1
I'.". BinGeprom, Ta BUpaxxeHa HACTYITHUM JIHIMHUM PIBHAHHSIM

Py pear = 0,001-(1,8 £ 0,9)-Py, . (2.72)
CepenHe 3Ha4€HHSI MPOMUCIOBOT pUOHOT MPOAYKIIii IOPIBHIOE
Py pear = 0,02-Py, . (2.73)
BukopucToByrouu 111 piBHSHHS, MOKHA BU3HAYUTH BEIMYMHY OUYIKYBAHO1
MPOMUCIIOBOT pUOHOT MPOAYKIIII HA BOJOIMI, IO TOCTIKYETHCS, IPU BITOMOMY
3HAYE€HH1 IEPBUHHOI MPOAYKIIi (PITOTUIAHKTOHY 32 PIK.
Ha o3epax Ta BOJOCXOBHUIAX MPOMMCIOM BHIIYYA€ThCSA TUIBKKM YacTHUHA
Bclel Mmacu pubu y Bogonmi. KoedinienT BunoBy pubu (k,) Moxke 3MIHIOBaTHCS
Ha pi3HUX BoaHUX 00’ ekTax Big 0,02 mo 0,35, nopiBHIOIOYHN B cepeanbomy 0, 1.

Tomy norenniiina puOHa MPOAYKTUBHICTD BOLOUMU (Ppyomeny, KI/(Ta-pik))
JIOPIBHIOE

Pp-nomenu = Pp-peaﬂ/kp . (274)

3 ypaxyBaHHsIM CEpPEIHbOI BeIMYUHH KoedilieHTa k, Ta (2.73), pIBHAHHA
(2.74) mae HaCTyHUMN BUTJTIS]T

Pynomeny = 0,2-Pyy (2.75)
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OOGuucnenHs: puOHOI MPOAYKINT 32 300IJIAHKTOHOM 0a3yeThCsl Ha JAHUX
PO CEPE/IHIO BEJIIMUMHY 010Macy 300IUIAHKTOHY 3a BereraiiiHuii nepiof (B, ,
Kr/ra). 3a TaHuMU 0araTopiyHUX CIOCTEPEKEHb HA PI3HUX BOJIOMMAX BEIUYMHA
B,, xonuBaethcs B Mexkax B 1 1o 1000 kr/ra Ta 3aneXuTh Big piBHSI TPOGHOCTI
BOJIOIM Ta XapaKTEPUCTHUK T1APOJOTIYHOTO PEKUMY.

JI7st BU3Hau€HHS PIYHOT MPOAYKIlli 300TUIAHKTOHY 3a BETeTAIlIiHUN CE30H
(Psy;, xr/(ra-pik)) BUKOPUCTOBYIOTH P/B-koedimieHT (BIIHOIIEHHS pPIi4HOL
MATOMOI MPOAYKII 0e3XpeOeTHUX A0 iXHbOI MUTOMOI OloMacu, 3a JaHUMHU
0araTopiyHUX CIIOCTEPEKEHB )

P,; = 10-B,,-Py /B, . (2.76)

Posmipu  P/B-xoedilieHTa 300IUIAaHKTOHY B PI3HMX  BOJIOMMax
konuBatoTbest Big 10 mo 45 y mMupHux BumiB Ta Big 4 10 32 - y XWXKHX
MJIAHKTOHHUX PAKOTOAI0HUX, Ta B CEPEIHHOMY JTOPIBHIOIOTH 23.

3 ypaxyBaHHS Cepe/IHbOI BEMUYUHU P/B-koedillieHTa MIaHKTOHY MA€EMO:

P, =230-B,,. (2.77)

Onmnak puOM BUKOPUCTOBYIOTh TUIBKM YacCTUHY 300IUIAHKTOHY, SKa
ckinagae 50-80 % Bciel mpoaykKii 300IJIaHKTOHY y Bojaoumi. Tomy s
BU3HAYEHHS KIJIBKOCTI 300IUIAHKTOHY, W0 iae Ha kopMm pubam (P;,))
BUKOPHUCTOBYIOTh KOE(DIIIEHT BXKUBAHHS 300IUIAHKTOHY pubamu (k;,;), SKHii
3BuyaiiHo aopisHIoe 0,50-0,80.

3a [0mMOMOror IpOro KoedilieHTa 4YacTka pidyHOI  MPOAYKINT
300IUIaHKTOHY, IO /1€ Ha KOpM prbam, OOUUCITIOETHCS MO PIBHSHHIO!

P3n2 = ksnl'Psnl . (278)

3 ypaxyBaHHsAM (2.77), a TaKOX TOTO, 1O k;,; Y CEPEAHBOMY JOPIBHIOE
0,65, piBHsiHHS (2.78) Oyae MaTu BUTTIS

P, = 150-B,,. (2.79)

Bennuunna mnoreHmiiiHOi puOHOI MPOAYKTUBHOCTI (mUTOMa puOHA
MNPOAYKIiSl, MPUPICT I1XTiOMacu) OOYHCIIOETHCS 3a JIOMOMOIOK KOPMOBOTO
koediuienta (k;,;), SAKUI BUpa)xae BIJHONIEHHS $KOCTI 3aCBOEHOIO KOPMY
(300IIIAHKTOHY) 10 MPUPOCTY 1XTIOAOrT4HOT MaCH PUO (Pynomeny):

Pp-nomeHu = P3n2/k3n2 . (280)

3 ypaxyBaHHSM piBHAHHA (2.79) Ta TOro, IO CepeaHE 3HAYCHHS
KoedilienTa k,,, (sAxuit 3a3Bu4vail ckiaamae 5-10) mopiBHioe 7,5, piBHsHHS (2.80)
OyJzie MaTu BUTJIS

Pyomeny = 20-B,y . (2.81)
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3araqpHa  BEIUYMHA IPOMHUCIOBOI  PHUOONPOLYKTHBHOCTI  (P,.pear)
PO3PaxOBY€ETHCS 32 PIBHSAHHIM

Pp—peaﬂ = kp'Pp—nomeHu . (282)

3 ypaxyBaHHsM (2.81) a Tako TOTO, III0 CEPEAHS BEIMYMHA BUJIOBA pudHU
B 03€pax Ta BOAOCXOBHINAX ckaanae 0auspko 0,5 % (k,=0,005), maemo:

Pypeis=0,1-B,,. (2.83)

OTtxe, BUKOPUCTOBYIOUH piBHSHHA (2.73), (2.75) Ta (2.81), (2.83) MoxHa
po3paxyBaTu pUOHY MPOAYKIIIIO BOJAOWM 3a TaHUMU PO (PITO- Ta 300IJIAHKTOH.

3asnanusa Neb

Po3paxyiiTe mpoMuUCIOBY Ta MOTEHIIHY PUOHY IPOJYKIIIIO Yy BOAOWMI 3a
PIK 3 BUKOPUCTAHHSM JIBOX METO/IIB, HABEJICHUX BUIIIE 32 TEKCTOM.

BuxinHi maHi Jutst BUKOHAHHS 3aBHaHHs No6

Buxinni nani ayist BukoHaHHs 3aBaaHHsa Ne6 HaBeaeH1 y nonatky XK.

2.2.8 3asoanua Ne7. Po3paxyHOK KUCHe8020 pedcumy 6 HNOBEPXHEeBUX
800ax cyuli

IlosscHeHHS 10 BUKOHAHHS 3aBJaHHsa No7

B momnepenHix po3aiiax HbOro MOCIOHUKY BKa3aHO, 110 KOHIICHTpAIis
PO3YMHEHOI0 Y BOJII KUCHIO 3aJIEKUTh Bl OaraThoX (PakTopiB, TAKUX K CE30H
pOKy, TemmepaTypa BOJM 1 TMOBITps, MPOTOYHICTH, BOJOOOMIH Ta
BOJIOBIJTHOBJICHHSI, MPUCYTHICTh Y BOJIOMMAax TiApodIiTOB Ta I1HIIMX BOJHUX
OpraHi3MiB, KOHIIEHTpAIllil OpraHIYHUX Ta MIHEpAIbHUX PEYOBUH 1 TaKe 1HIIIE.

Kucenp y Bomy mocTymae 3 TMPUILNIMBOM BOJU, PO3UYMHEHHIM
aTMOC(EpPHOro KHUCHIO 1 HAJIXOJDKEHHSIM 13 3€JE€HHUX BOJOPOCTEH. Y HaHOMY
PO3ILIL PO3MISIHYTI METOJUKH PO3PAXyHKY IIBUIKOCTI PO3UYMHEHHS Y BOJ1
aTMoc(hepHOro KUCHIO Ta 3MiHU KoHIleHTpalli kucHio 1 BCK B pa3i nonaganus y
BOJHUI 00’ €KT OpraHiuHUX 3a0pyHIOBATLHUX PEUOBHH.

KinbKicTh KMCHIO, PO3YMHEHOI0 Y BO/I1, 3aJIEKUTh BiJl TEMIIEpATypH BOJIU
Ta mapiiaibHOro TUCKY. [Ipu mapuiaJbHOMY THUCKY KHUCHIO B aTrMoc(pepHOMY
noBiTpi Omm3bko 0,21 ar, B ymMoBax KOHTakTy BOJM 3 TOBITPSM, IpH
atMocepHoMy THCKY 760 MM pPT. CT., PIBHOBOKHHH BMICT KHCHIO Yy BOJII
(Co, pisn> MrO,/IM’) 3aI€XKHTh Bifl TEMIEPATYpH BOIH (f500, °C) i BU3HAYAETHCS

3a puc. 2.11 abo 3 BUKOPUCTaHHSIM PIBHSHHS

Coppian = 14,22 #0217 a00 (2.84)
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Puc. 2.11 — PiBHOBaxHa KOHIIEHTpAIllsl PO3UMHEHOTO Y BOJI KUCHIO TIPU
atMoc(hepHOMy TUCKY 760 MM pT. CT. Ta pI3HUX TeMIepaTypax BOIU

3HUKEHHA KOHLEHTpAIlli KUCHIO B TOPIBHAHHI 3 BEJIMYMHAMHU,
po3paxoBaHUMH 3a PIBHSHHSAM (2.84), cBiAUUTH MpO 3a0pyIHEHHS BOIU. Y
plukax, BOAM SAKUX BUKOPUCTOBYIOTHCS IS  TOCIHOAAPCHKO-IUTHOIO
BOJIOTIOCTAYaHHS, BMICT PO3YMHEHOTO KHCHIO HE MOBHMHEH OyTH MEHIIE, HIXK
4 mr O, /I[M3. [Ipu xoH1EeHTpAaIii KucHio Hrk4Ye 3a 1-1,5 mMr O, /I[M3 ruHe puda.

Hpu Bumicti kucHio (Cop, , MrO,/IM’) HIK4E PIBHOBaXKHOTO, B110yBa€ThCS

po3uuHEHHsI aTMOc(epHOro KUcHIO y Boji. IIIBHAKICTH pO3YMHEHHSI KUCHIO 3a
3 .
100y (Ap, , Mr Oo/(aM™-1)) MOXKHA PO3PaxyBaTH 32 PiBHSIHHIM

Ao, = (Co, pign— Co,)-(1 =107, (2.85)

ne k — koedimieHT aeparii, 1/1; 7 — 4ac, 1.
Koedirient aepaiiii (k) po3paxoByeThCs 3a PIBHSIHHSIM

u Vcep
k=0,0417--106 + : (2.86)
h 1,5
cep hcep

1€ Upoe — WBHUIKICTH BITPY HA BUCOTI 2 M HaJ MOBEPXHEI BOJHU, M/C;
heep — cEPENHS TTHOMHA BOXOWMH, M; Ve, — CEpEHS MIBUIKICTD TEYll, M/C.

VY Bunagkax 3a0pyIHEHHS PIYKOBOI BOAM OPTraHIYHMMH BIAXOJaMU,
PO3KJIaIaHHs BIXOJIB BiIOYBA€ThCS Mij J1€10 OaKTepiil, 10 BUKOPUCTOBYIOTH
pPO3YMHEHUM y BOJI KuceHb. KOHIIEHTpAIllI0 BiIXOIB BUMIPIOIOTh 010XIMIYHUM
cnoxkuBanHsM kucHIO (BCK), mio siBisie co0or0 KiUIbKICTh KHCHIO B MrQO,,
HEOOXiIHY [T po3KiagaHus BigxoniB B 1 am® Bomu (Cicx, MrOo/om’).

. . . 3 .o

[IBuakicTh po3kiamanHHsg BIAXOAIB (Apck, Mr Oy/(aM -1)) mpomopiliiiHa
iXH1A KOHIIEHTpAIlli 32 YMOBHU, 110 Y BOJA1 MPUCYTHS JAOCTATHS KITbKICTh KHUCHIO
JUTSL TIATPUMKH IIbOTO TIPOIIECY.
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[IBUAKICTH pO3KIIaaHHS BIAX0/I1B OOUMCTIOETHCS 32 PIBHAHHSAM

Apcrx = ki - Cpex, (2-87)

- -1
ne k; — crana 1o0opy KUCHIO, sika B cepeHbomy nopisaioe 0,50 1 .
[Ipu  BiACYTHOCTI  OpraHIYHHUX  BIAXOJIB  KOHIEHTpAllisl  KHCHIO
KOJMBAEThCSL Olms piBHOBakHOro 3Ha4eHHS Cp, e, SIKC BH3HAYAIOTH 3a

piBHsiHHsM (2.84) abo puc. 2.11.
[Ipu HasIBHOCTI OpraHiyHUX BIIXOJIB peajibHAa KOHIEHTpAIllsl KUCHIO Yy
Boni Cp, Oyme Hwk4ue Bif piBHOBaXHOI Cp, g, SHIKCHHS KOHICHTPALII

KHCHIO Moro nedinut D BH3HAYAETHCS 32 HACTYITHUM PIBHSHHAM

D= COZpiGH B CO (288)

5

PeanbHa KOHIIEHTpAIlisi KUCHIO Y BOJI1 (CO2 (1), MFOz/I[M3) yepes ACIKUA
yac (7, 1) 3 ypaxyBaHHAM piBHSHB (7.2) Ta (7.4) nopiBHIOE

COZ (T) = (AOZ — Apcx)T. (2.89)

3minHa D, yepe3 paeskuit yac (7, 1), MOxke 30UTbIIYBAaTHCS BHACIIIOK
OKHCIIIOBAHHS BIAXOJIB 1 3MEHIIYBAaTUCS BHACIHIJIOK IMOTJIMHAHHS KHUCHIO
MOBEPXHEIO BOJIU.

Takum urHOM, 301IbIIIEHHS (YU 3MEHIIEHHS) BEIUYUHU D B piuKOBIN BOI1
3a yac ii mpoOiry BiJICTaHl BiJ] BEPXHHOTO CTBOPY N0 HWXKHBOTO (L, KM), mpu
HE3MIHHMX 3HAYCHHSIX TeMIepatypu BOAH (fy9, °C) Ta pPIBHOBaXKHOT
KoHLEHTpauii KUCHIO ( Co, gy » MrO,/1M’), 0GUHCITIOETHCS 32 PIBHAHHAM

D(D = COzpiGH - (AOZ _AECK)'Ts (290)

ne Apcxk — ~ XapakTepu3ye TIpOLEC  OKUCIIOBaHHSA  BIJIXOJIB;

Ap., — NOTIIMHAHHS AaTMOC(EPHOTO KUCHIO TOBEPXHEI0 BOJIU 33 PAXyHOK aeparii.

2
Bigcranns L mpoOiry BoAM 3 CEpeAHBbOIO IIBUAKICTIO Tedli PIUKH Vi,
3a yac T 00YUCTIOETHCS PIBHAHHIM

L=V, T (2.91)

Omxe, mpu BIIOMHX 3HA4YeHHAX Vi, 1 7, 3 BUKOPHCTaHHAM JaHUX
po3paxyHKiB 3a piBHsHHAMH (2.90) Ta (2.91), oxepxumo sanexHicts Cp, = f(L),

sIKa TTIOKa3aHa Ha puc. 2.12.
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C j,wogf;m?

BigcTats, £, kM

Puc. 2.12 — 3anexxHiCTh KOHLIEHTPAIIll KUCHIO Y BOA1 C02 BIX BixcTaHl L

3asnanusa Ne7

OO6uHCHITh MIBUJKICTh PO3YMHEHHS aTMOC(EpHOro KHUCHIO y BOJIl Ta
po3paxyiiTe 4ac, HEOOXITHUW ISl JOCSATHEHHS PIBHOBAXKHOI KOHIEHTpAIlil
KHCHIO y BOJI mpu Temmeparypi noBitps 20 °C, mBuiakocTi BiTpy 2,5 M/c,
mBHAKOCTI Teuii 0,25 m/c Ta cepeaHii rITMOUH1 BOJONMH 5 M.

Po3paxyiiTe 3MIHM KOHIEHTpallii KHUCHIO 3a JOBXHHOI pIYKH Ta
noOyIyiTe KpUBY PO3MOJILUTY KOHLIEHTPAILIll KUCHIO 32 JOBXUHOIO PIYKHU.

Buxinai a1 Juist BUKOHAHHS 3aBIaHHs No7

Buxinni nani nnsi BUKOHaHHSI 3aBlaHHs Ne7 HaBelieHI y J0OAaTKy 3.
. . . . 3
[TouatkoBe 3HaueHHs Cycx A1 BCiX BapiaHTIB gopiBHIOE 0,5 MrO,/mm”.

3 OPTAHIBAIISA KOHTPOJIIO 3HAHB I BMIHb CTYJEHTIB
3.1 CucreMa KOHTPOJIIO 3HAHDb | BMIHb CTYJACHTIB

KoHTponb 3HaHB 1 BMIHb CTYJAEHTIB, II0 HAaBYAIOThCS 3a 3a0YHOIO
dhopMoI0, 31HCHIOETHCS 3a JIOTIOMOTOI0 CHUCTEMH KOHTPOJIOIOYHX 3aXOMIIB, K1
CKJIQJIA0ThCS 3 3aX0/11B TOTOYHOIO Ta MiJICYMKOBOT'O KOHTPOJIIO.

[ToTOYHMI KOHTPOJIb 3IACHIOETHCA Ha MPOTS31 BChOI0 HABYAIBHOTO POKY
(cemecTpy) Ta BKJIIOYAE 3aXOJM KOHTPOJIO CAMOCTINHHOT pOOOTH CTyJEHTa MiJ
yac BHMBYEHHS HaBUYajdbHOI JucuMIUTiHK “T'inpoekosorias” mo3a MexaMu
YHIBEPCUTETY Ta POOOTH CTYJIEHTa Ha JEKUIMHUX 1 MPAaKTUYHUX 3AHATTAX Yy
MepioJ1 3a1KOBO-eK3aMeHallliHO1 cecii.

[1incyMKOBUN KOHTPOJb 3IIMCHIOETHCS Mij] Yac (HAMPHUKIHII) 3a711KOBO-
€K3aMEHaIlIHOI cecli Ta Ma€ Ha METI BCTAHOBJICHHSI PIBHS 3HAHb 1 BMIHb, fKI
OMaHyBaB CTYACHT IICJs BHUBYEHHS HaBYaIbHOI JucuMILTIHU. Dopmoro
MIJICYMKOBOTO KOHTPOJIO MJis I[i€i JUCHUIUIIHU € ICOUT, 10 BCTaHOBJIEHO
pOoOOYMM HaBYAIBHUM IIJIAHOM.
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I[Ipu BuBueni gucuuiuiing  “I'igpoekosoriss”  BUKOPHUCTOBYETHCS
HaKOMMYYyBaJIbHA CHCTEMA OLIHIOBAHHS, FTOJJOBHUMU PUCAMH SIKOI €:

1) migcymkoBa OIIHKAa 3HaHb CTYJIEHTa CKJIAJA€ThCS K apu(pmeTHdHa
CyMa OLIHOK, SIKY HAKOIHWB CTYJEHT, BUKOHYIOUH 3aX01 TOTOYHOIO KOHTPOJIIO,
Ta OLIIHKH, Ky OTPUMAaB CTYJEHT Ha MM1ICYMKOBOMY KOHTpPOJI1 (ICIIUT1);

2) nmiIcyMKOBA BiJIMITKa BU3HAYAETHCSI HACTYITHUM YUHOM:

— “3aJI0BUIBHO”, CTYICHT IOBUHEH MATH 3apax0BaHy KOHTPOJIbHY poOOTYy
1 HAKOIIUTH 32 MOTOYHUN KOHTpoJb cymy 30 — 37 GaniB (Todto 60 — 74 % Bin
MaKCHUMaJIbHO MOKJIMBOI cymu B 50 OaiB) Ta oTpuMaTH Ha icnuTi 6 — 7,4 OaniB
(To6T0 60 — 74 % Bix MakCUMaJIbHO MOXJIMBOI cyMu B 10 OaniB);

— “go0pe”, CTyeHT MOBUHEH MAaTH 3apaxoBaHy KOHTPOJbHY poOOTYy 1
HAKOIHTH 3a MOTOYHUM KOHTpOJb cyMy 37,5 — 44,5 6aniB (TooTo 75 — 89 % BiA
MaKCUMaJIbHO MOXJIuBOi cymMu B 50 6aniB) Ta oTpumaTtd Ha icnuti 7,5 — 8,9
6aiiB (To0TO 75 — 89 % Big MakCUMaITbHO MOXJIMBO1T cymu B 10 6aiiB);

— “BIAMIHHO”, CTYJICHT MOBUHEH MAaTH 3apaxoBaHy KOHTPOJBbHY poOOTY 1
HAKOIMUTHU 32 MOTOYHUN KOHTPOJb cyMy 45 — 50 OaniB (to6Tto 90 — 100 % Bix
MaKCHUMaJIbHO MOXJIUBO1 cyMu B 50 6aniB) Ta oTpuMatu Ha icnuti 9 — 10 Ganis
(to6T0 90 — 100 % B1g MaKCUMabHO MOKJIMBOI cymH B 10 OaiiB);

4) CTYIEeHT He JOMYCKA€ThCS JIO 3aXOJIB MIJICYMKOBOTO KOHTPOJIIO
(icnuty), SIKIIO BIH Ma€ HE3apaXxOBaHYy KOHTPOJIbHY pPOOOTY 1 HaKOMHUYye 3a
MOTOYHUM KOHTpOJAb cyMy wMeHme 30 OamiB (To6To Menme 60 % Bix
MaKCUMaJIbHO MOXJuBOi cymu B 50 0aniB), 10 3apaxyBaHHsS KOHTPOJIbHOT
poOOTH Ta BUIPABICHHS HAKOMWYEHO! OI[IHKU 3a MOTOYHHN KOHTposib 10 30

6amiB (60 %).

3.2 ®opMH KOHTPOJII0 3HAHb TA BMiHb CTY/ICHTIB

3.2.1 [lomounuu konmponb

[ToTouHMI KOHTPOIB 3AIMCHIOETHCA Y (DOPMI OLIIHKUA CAaMOCTIMHOI poOOTH
CTyJIeHTa JO0 ICIHUTOBO-3aJIKOBOi cecli Ta OIIHKM pOOOTH CTyAE€HTa IMpHU
MPOBEJEHHI JICKIIMHUX 1 TPaKTUUHUX 3aHATh MO AUCHUIUIIHI “Tiapoexonoris”
M1J Yac 1CIIUTOBO-3aJI1KOBOI CECIi.

1. OuiHka caMOCTIMHOI POOOTH CTyJeHTa JI0 ICOUTOBO-3aJIKOBOI CECii
3MIMCHIOETHCS Y (OpM1 OIIHKM BUKOHAHHS 3aBJlaHb KOHTPOJBHOI poOOTH, a
TaKOX CKJIaJaHHS KOHCIIEKTY TEOPETUUYHOr0 MaTepiaily. 3arajibHa MakCUMallbHa
OI[iHKA 3a 1[el BUJ MOTOYHOTO KOHTPOIIO ckianae 40 Oanis.

1.1. Jlnd  OI[IHKM  KOXKHOTO  3aBJIaHHSI  KOHTPOJBHOi  poOOTH
BUKOPHUCTOBYETHCS I’ ATH OalibHA IIKaia 3 HACTYMIHUMH KPUTEPISIMHU:

— “giominno” (5_0OamiB), 3aBAaHHS BHKOHAHO IIOBHICTIO, TEOPETHYHA
YacTHHA MA€ YITKY JIOTTYHY CTPYKTYPY, PO3B’sI3aHHS 3aBJaHHS 3[[1HCHEHO BIPHO,
HAIPUKIHII € BUCHOBOK, 3aBJaHHS O(OPMJIEHO aKypaTHO 3a BCTaHOBJICHUMH
BUMoOTramMu (1uB. 1. 2.2.1);
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— “0obpe” (4 6ana), 3aBJaHHS BUKOHAHO MOBHICTIO a00 Malike MOBHICTIO,
TEOpEeTUYHA YaCTHUHA MAa€ YITKY JIOTIYHY CTPYKTYpY, PO3B’A3aHHS 3aBJaHHSA
3M1MCHEHO BIPHO, aj€ € TOMWIKUA TEXHIYHOTO (apu(PMEeTUYHOTO) XapakTepy
HaIPUKIHII € BUCHOBOK, 3aBJaHHS O(OPMJIEHO aKypaTHO 3a BCTaHOBJICHUMH
BUMoOTramu (1uB. 1. 2.2.1);

— “3a0o6inbno” (3__0Oana), 3aBJaHHS BHKOHAHO MaiKe IMOBHICTIO,
TEOpPETUYHA YACTUHA HE MA€ YITKOI JIOTTUHOI CTPYKTYpHU, PO3B’SI3aHHS 3aBJaHHS
3M1MCHEHO BIPHO, aje € MOMUIIKH TEXHIYHOTO (apu(pMETUYHOTO) XapaxkTepy,
BHCHOBOK HE€ BIpHUW a00 BiJICYTHIM 30BCiM, 3aBJaHHsS O(POPMIIEHO HE 30BCIM
aKypaTHO 3 JESIKUMHU MOPYIICHHSIMUA BCTAHOBIEHUX BUMOT (IuB. 1. 2.2.1);

— “nompebye ooonpayiosanns” (2__0Oama), 3aBIaHHI BHUKOHAHO HE
MOBHICTIO, TEOPETUYHA YacCTHHA 30BCIM HE Ma€ JIOTIYHOI CTPYKTYpH, MpH
pPO3B’sI3aHH1 3aBJAaHHS BUKOPUCTAHUM BIPHUU aITOPUTM, aje AOMYyIIEHI rpyoi
MIOMUJIKH, SIK1 MIPUBEJIH JI0 MEPEKPYUEHHS PE3yIbTaTy, BUCHOBOK HE BipHUI a00
BIJICYTHIM 30BCiM, 3aBJaHHS O(OpPMIEHO HE aKypaTHO 3 TMOPYIICHHSIMHU
BCTAHOBJICHUX BUMOT (ZuB. 1. 2.2.1), Mae 6araTo moMHIIOK;

— “nesaodosinbno” (1 _0an), 3aBJaHHS BUKOHAHO HEBIPHO, TEOPETUYHA
yacTMHA BIICYTHS a00 Malke BIJICYTHS, MpU PO3B’A3aHHI 3aBJAHHS
BUKOPUCTAHUW HE BIPHUM aJdrOpuT™M, BHUCHOBOK BIJCYTHIM, 3aBJaHHS
0o(pOpMIIEHO 3 MOPYUIEHHSAM BCIX BCTAHOBJIEHUX BUMOT (AuB. m. 2.2.1), BUIHO,
[0 CTYJIEHT HE 3HA€ 3MICTY TEMU;

— KOJU 3A80AHHS 8I0CYMHE NOBHICMIO, BOHO OLIIHIOETHCS B 0 OaiB.

OT1xe, 32 KOXKHE 3aBJIaHHSI KOHTPOJIBHOT pOOOTH CTYJIEHT MOKE OTPUMATHU
MaKCHMaJILHO 110 5 OaJliB, TAKMM YHHOM, 3araJjbHa MaKCHMaJIbHa OIlIHKAa 3a
KOHTPOJIbHY po0oTy ckiazae 35 6amiB (7 3aBaanp x 5 6aniB = 35 OaiiB).

KontponsHa poboTa 3apaxoBYyeThCs, SKIIO CTYJEHT OTPUMAB 3a KOXKHE
3aBJaHHS He MeHule 3 0ajiB, a cyMapHy OLIHKY 3a BCl 3aBJaHHS KOHTPOJIbHOL
pob6otu He MeHie 21 6any (To6To He MeHle 60% BiJ 3araibHOT MaKCUMAJIBLHOT
cymu B 35 OaniB). CTy€HT, AKUW OTPUMAaB 32 BUKOHAHHS KOHTPOJBHOI pOOOTH
cymy MeHmy 3a 21 Oan (ToOTO OIiHKM — “moTpeOye moompaitoBaHHs abo
“He3a0BUILHO”’), HE JIOMYCKAETHCS JO MiICYMKOBOT'O KOHTPOJIIO.

1.2. [lns OIIHKK KOHCHEKTY TEOPETUYHOr0 MaTepiany BUKOPUCTOBYEThCS
'ty OalibHA 1IKajia 3 HACTYHUMH KPUTEPISIMHU:

— “giominno” (5_OaiiB), KOHCHEKT CKJIaJIEHO TOBHICTIO, BIH Ma€ YITKY
JIOT1YHY CTPYKTYpPY, IO BIAMOBIZAE 3MICTY BCIX T€M 1 MPU ILOMY HE € TOBHUM
MOBTOPEHHSIM TEKCTY PEKOMEH/IOBAHOI HaBUYaJIbHOI Ta METOJUYHOI JITEpaTypH,
KOHCHEKT 0()OpPMIIEHO aKypaTHO 3 BUKOPUCTAHHAM rpadikiB, TaOJIUIIb 1 CXEM;

— “0obpe” (4 6ana), KOHCIIEKT CKJIaJICHO TTOBHICTIO ab00 Maifke MOBHICTIO,
BIH Ma€ YITKY JIOTIYHY CTPYKTYpY, IO BIANOBIJAE 3MICTY BCIX T€M, aje IpH
IbOMY € YaCTKOBUM IOBTOPEHHSM TEKCTY PEKOMEHJOBaHOI HABUaJIbHOI Ta
METOJUYHOI JIITEepaTypHu, KOHCIEKT O(GOPMIIEHO aKypaTHO 3 BUKOPUCTAHHSIM
rpadikiB, TAOIUIb 1 CXEM;
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— “3adosinbno” (3 _6ana), KOHCHEKT CKJIaJeHO MaiKe IMOBHICTIO, OJHAK
BIH HE 3aBXKIM BIANOBIJA€ JIOTIYHINA CTPYKTYpl 3MICTY T€M, € YACTKOBUM abo
IIOBHUM IIOBTOPEHHSAM TEKCTY PEKOMEHIOBAHOI HAaBYAJIBbHOI Ta METOIUYHOI
JiTepaTypHu, KOHCHEKT O(OpMIIEHO HE 30BCIM aKypaTHO 0€3 BUKOPUCTAHHS
rpadikiB, TAOIUIb 1 CXEM;

— “nompebye oOoonpayrosannua” (2__0ana), KOHCIEKT CKJIaJACHO HE
MOBHICTIO, BIH HE Ma€ JIOTTYHOI CTPYKTYpHU Ta HE 30BCIM BIAMOBIAAE 3MICTY TEM,
MpU IIbOMY 3aKOHCIEKTOBAaHI PO3JUIM TEM € MOBHUM IOBTOPEHHSIM TEKCTY
PEKOMEHI0BaHO1 HABYAJIBHOI T4 METOJIMYHOI JIITEPATYPH, KOHCIIEKT 0OPMIIEHO
HE 30BCIM aKypaTHO 0€3 BUKOPUCTaHHS rpadikiB, TaOIHIlb, CXEM, MA€ TOMUJIKH;

— “nezaoosinbno” (1 _06an), KOHCHEKT CKJIAJICHO 3 MOMUJIKAMH, TEKCTOBA
yacTHHA OUIBIIOCTI T€M BIACYTHS a00 Mailke BIACYTHS, KOHCIIEKT O(OpPMIIEHO
HE aKypaTHO, HE BHUKOpUCTaHl rpadiku, TaOIUIll, CXEMH, TEKCT Mae OaraTo
MMOMUJIOK, BUJTHO, IO CTYJIEHT HE 3HA€ 3MICTY TEM;

— KOJIU KOHCNeKm 8i0CymHill NOGHICMio, BIH OLIIHIOETHCA B 0 OaiB.

OTxke, 3a  KOHCHEKT TEOPETHYHOIO MaTepiaay, CKIQJaHHSI SKOT'O
BIIBOJIUTHCSI HA CAMOCTIMHY poOOTYy (M03a MeXaMH YHIBEPCUTETY), CTYIICHT
MOX€E OTpUMaTH MAKCUMaJIbHO 5 0aiiB, TAKMM YHMHOM, 3arajibHa MakcuMalbHa
OI[IHKA 32 KOHCHEKT CcKjaaae 5 OalliB.

BinMiTka 3a MIATOTOBKY  KOHCHEKTY TEOPETHUYHOTO  Mareplany
BPaxOBYEThCS MPU PO3PAXyHKY apu(PMETHUYHOI CYMH OILIHOK, Ky HAKOIUB
CTYJIEHT, BUKOHYIOUHU 3aX0JM MTOTOYHOT'O KOHTPOJIO, ajie Ipu OyJb SKIM OIHII
3a KOHCMEKT, MPY BU3HAYCHHI MIJICYMKOBOI BIIMITKH, 000B’SI3KOBO Tpeba MaTH
3apaxo0BaHy KOHTPOJIbHY pOOOTY.

2. Ouinka poOOTH CTYJIEHTA MPU MPOBEACHHI JEKIINHUX 1 NPAKTUYHUX
3aHATH MO JUCHMIJIHI M 4Yac ICIHUTOBO-3aJIKOBOi cecii. 3arajabHa
MaKCHMajbHa OIlIHKA 3a IeH BUJ MOTOYHOTO KOHTpOJIO ckiamae 10 6ami. Ls
CyMma CKJIaJIa€ThC 3:

— OIIHKM BIJB1lyBaHHS CTYJACHTOM JICKI[IMHUX 3aHATh Ta WOTO 3HAHB 1]l
4ac YCHOTO OMWUTYBaHHs MepeJ]] MOYaTKoM 1 MiJ 4ac JeKHikd (MakcuMalbHa
OIlIHKa 5 0aniB);

— OLIHKHU BIJIBIIyBaHHSI CTYJEHTOM MPAKTUYHUX 3aHSATHh Ta MOro BMIHb 1
HAaBUYOK BHUKOHAHHA KOHKPETHHX Ti[POEKOJOTTYHUX PO3PAXyHKIB IiJl 4Yac
MPaKTUYHHUX 3aHATh (MAKCUMaJIbHA OIiHKA 5 OaliB).

3.2.2 Iliocymxoeuti KOHMpob

Jlnst qucuuriau “I'igpoekosioris” miCyMKOBUM KOHTPOJIb 3/I1MCHIOETHCS
y ¢popMi TUCEMOBOI ICIUTOBOI KOHTPOIBHOT po00TH (AMB. 1. 3.1).

Jlo miICYyMKOBOTO KOHTPOJIO JIOMYCKAIOThCS CTYAEHTH, SIKI MAarTh
HAaKOIMYEeHY CyMy OajiB MOTOYHOIO KOHTPOd He MeHuie 30 OaniB (TOOTO He
Menie 60 % Bl MakCUMaIbHO MOKJIIMBOI cyMu B 50 O6aiiB).
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MakcumanibHa cyma 0aiiB, SIKy MOXE OTpUMAaTH CTYAEHT 3a 110 poOoTy,
ctaHoBUTh 10 OaniB. KoxeHn Ou1eTi BMillye JABa MUTaHHS, SIKI CHIBNAAAlOTh C
MIUTAHHSIMU ISl CAMOIIEPEBIPKH, 10 BUHECEH1 JIJIsl KOJKHOI TeMH (auB. 1. 2.1).

Koxxne mnwutanHs ouiHioeThesa Big “0” mo “5” OGamiB, mpu IBOMY
BUKOPHUCTOBYIOTHCS TaKi KPUTEPIi OI[IHKU:

“0” — Hemae BIOOOBIAI Ha NOWUTaHHA a00 [JaHa BIAIIOBIAL HE Ha
chopmynboBaHe y O11eTi MUTaHHS, TOOTO CTYJICHT HE 3pO3yMIB MUTAHHS;

“1” — CTyIeHT 3p03yMiB IIUTAaHHS, HAMAraBcs BIANOBICTH, ajie HEBIPHO;

“2” — CcTyAeHT 3pO3yMIB MUTAHHS, HAMAraBcs Ha HHOTO BIJMOBICTH, aje
MOKa3aHUX 3HAHb HEJIOCTATHHO JJIsl TO3UTUBHOT OLIIHKH;

“3” — BIAMOBIJb B TOJOBHUM YMHOM BIpHA, aji¢ HEMOBHA ab0 BUCBITIIEHI
TOJIOBHI ITOJIOKEHHS TTUTAHHS, aJie € TOMUJIKH, SIKI BUKPUBIIIOIOTH BIATIOB1/Ib;

“4” — CTyIEeHT moKa3ye J100pi 3HaHHSA 3 MUTAHHS, TPaMOTHO Oylye
BIJINOB1/Ib, HE IOMYCKA€E ICTOTHUX HETOUHOCTENU a00 MOMUJIIOK;
“S” — crTyAeHT moKa3aB TJIHOOKI Ta MOBHI 3HAHHA NepeadadyeHoro

MpOrpaMoro MaTepianty, FpaMOTHO 1 JIOT14HO Oy/y€e BIAMOBIIb, 3alIMCH aKypaTHI.

[lucbmMoOBa ICIUTOBA KOHTPOJIbHA POOOTA 3apaXOBYETHCS, SKIIO CTYACHT
OTpUMaB CyMapHy OIlIIHKYy He MeHiie 6 OamiB (To0To He MeHme 60 % Bin
MaKCHMaJbHO MOKJIMBO1 OIIIHKH ).

Skmo cTyaeHT He HaOpaB Ha 3axoJaxX IMiJICYMKOBOTO KOHTPOJIIO
HeoOXimHUX 6 OaniB ab0 0e3 MOBaXXHUX MPUYMH HE 3 SIBUBCS HA MUCHBMOBY
ICIUTOBY KOHTPOJIbHY pOOOTY, TO HOMY JI€KaHATOM HAJA€ThCS MOXKIIUBICTH
(oopMITIOETHCSL HAMpaBICHHS Ha Mepe3/ady) IIe pa3 HalUcaTH KOHTPOJIbHY
po0OOTYy, OTPUMABIIM 1HITUN BapiaHT.

B 1mpomy pas3i CTylIEeHT OTpUMY€E IHTErpalibHy MIiJICYMKOBY OLIHKY IO
JTUCHMIUTIHI 32 METOMKOIO, 1110 BUKJIajeHa y 1. 3.1.

SKio CTyneHT He OTpUMaB NO3UTHBHOI OIIIHKA JpYyruid pa3 Ha
MIJICYMKOBOMY KOHTPOJI, TO BIH Ma€ MOXIIUBICTh (32 BJIACHUM Oa)kaHHSM,
o(pOpMUBIIN HOTO MUCHMOBO Y BUTJISA/I1 3asBU HA 1M S JICKAHA):

1) mpoiiTm uei Kypc NHOBTOPHO Ta II€ pa3 HaNUCcaTd MHUCbMOBY
KOHTPOJIbHY POOOTY;

2) oTpuMaTH MO3UTUBHY MIJCYMKOBY OLIHKY 3 AUCHUIUIIHA HA 3aCiJaHH1
KOMicCli, SKy Mpu3Havae AekaH. [Ipm 1boMy CTyAEHT YCHO BIAMNOBIAA€ Ha
3alUTaHHA MO MepesiKy 0a30BUX 3HaHb Ta BMIHb, IO OyiHu cHOpMynbOBaHI B
MOBYAHHAX JI0 KOKHOI TeMHU po3auty (auB. 1. 2.1).

[Ipn HeraTUBHOMY pe3yJbTaTi CTYJIEHT BIIPAaXOBYETHCS 3 YHIBEPCUTETY
srigHo 1. 3.12.2.3 “IlonokeHHsS MpO OpraHizallil0 HaBYAJIBHOTO IIPOIECY Y
BHUIIIMX HaBYAJBbHMX 3aKjajax’, 3aTBEPKEHOr0 Haka3oM MIiHICTepCTBa OCBITH
VYkpainu Big 02.06.93 p., Ne 161.

52



3.2.3 llepenik 6a3zo6ux 3nanb ma 6MiHb

V3aranehioroun iHdpopmanio, y nm. 2.1.2 — 2.1.9, MoxxHa mnpuBecTH
MIOBHUU Mepestik 0a30BUX 3HAHb Ta BMIHb MO AUCHUILTIHI “T'1apoexonoris’:

1. Ilepma Tema:

a) MOHSITTS MPO T'1JIPOCKOIOT1IO;

0) 3B'SI30K T1JPOEKOJIOTi 3 T1IPOJIOTI€I0, TIIPOXIMIEIO, T1POO10IIOTIELO;

B) ICTOPUYHI B1JIOMOCTI ITPO PO3BUTOK T'iJIPOEKOJIOT1];

I') 3HAYEHHS T1POCKOJIOTTYHUX JOCIIIKEHb JJIS JIFOJACHKOr0 CYCIUIbCTBA;

1) 3aBJaHHS T1IPOEKOJIOT1i.

2. /Ipyra Tema:

a) HOHSTTS PO €KOCUCTEMHU Ta IXH1 BUAM;

0) IpICHOBO/IHI €KOCUCTEMH;

B) NPUHIMIIOBA cXeMa TpaHcdopMallii peuoBUHHM Ta €HEprii y BOJHHUX
€KOCHUCTEMAX;

I') TOHATTA NPO TPYyNU YMHHHKIB, 110 BIUIMBAIOTH HA (DYHKI[IOHYBaHHS
T1IPOEKOCUCTEM.

3. Tpers Tema:

a) ¢13U4H1 Ta XIMIYH1 BIACTUBOCTI BOJU Ta 1XH1 €KOJIOT1UH1 aCIIEKTH;

0) OCHOBHI TIAPOJIOTIYHI Ta TIAPOXIMIYHI XaPAKTEPUCTUKH PIYKOBUX
CHCTEM 1 BOJIOMM,;

B) MpsAMI Ta OMOCEPEIKOBaHI YMHHUKUA (OPMYBAHHS XIMIYHOTO CKJIAAy
MPUPOJHUX BOJ;

r) QopMmyBaHHS XIMIYHOTO CKJIaay BOJ MIJISAXOM PO3YMHEHHS 1
3MIITyBaHHS BOJI PI3HOTO TTOXOKCHHS;

1) XIMIYHHUM CKJIaJ] BOJ PI3HUX F€HETUYHUX KaTeropid CTOKY;

€) aHTPOTIOT€HH1 YNHHUKH SKOCT1 BOJIH;

€) TOCHOJapChKe OCBOEHHS BOJHUX PECYpCiB 1 aHTPONOTEHHE
3a0pyAHEHHS PUPOJTHUX BOI.

4. YerBepra Tema:

a) OCHOBH1 YNHHUKH TEIUIOBOTO PEKUMY BOJHUX 00’ €EKTIB;

0) HaAXOJKEHHS COHSIYHOI €Heprii y BOJOMMHU Ta 1i OCHOBHI
XapaKTEPUCTUKHU;

B) BIIOMBAaHHS COHSYHOI pajiarii BiJ MOBEPXHI BOIH;

') YAHHUKYU [MOUIUPEHHS! COHSYHOI €Heprii y BO1;

1) 3aJUIIKOBA COHSIYHA pajiaiis y BOAHUX Macax Ta e(EeKTUBHE
BUIPOMIHIOBaHHS BOJIONMU;

€) pOTOCUHTETUYHA aKTHUBHA COHSYHA pajiallis Ta (POTUYHUH 11ap BOJIH;

€) IPO30PICTh BOAU K YUHHHUK €HEPro3a0de3neueHHs T1APOCKOCUCTEM;

*K)  TEpPMIYHUHA  pPEXKHUM  BOJHHUX  €KOCHUCTEM, TMOHSTTA  MPO
TEPMOT1APOO10JIOTIYHI Ta TEPMIYHI NEPI0U Y BOAOUMAX;

3) BU3HAUCHHSI 3aIaciB TeIJia y BOAOWMAaX Ta pO3MOJIL TEMIIEpATypPH BOAU
10 TJIMOMHI BOJOWM.
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5. I’saTa Tema:

a) OCHOBHI BUJIM TMHAMIKHM BOJHUX MacC Ta iXHE €KOJIOT1YHE 3HAUYCHHS,

0) mepeHeceHHs BOAHUX Mac Ta BUIM TEUil;

B) XapaKTEpPUCTHUKA BITPOBUX TeUll y BOAHUX 00’ €KTAX;

r) uupkymsuii Jlenrmiopa, ixHi BIUIMB Ha mpouecu (OTOCUHTE3Y Ta
€KOJIOT'1YHI1 ITOKa3HUKH BOJOMM;

1) METOJIM PO3PAaXyHKY BITPOBHUX T€Uii Yy BOJONMAX;

€) 30BHIILIHIN 1 BHYTPIIIHIA BOAOOOMIH Ta iXHI NOKa3HUKH;

€) IPOTOYHICTh BOJONM SIK TOKa3HUK 30BHIIIHHOTO BOJOOOMIHY;

) TIEpEeMIITyBaHHS BOJ Ta BHYTPIIIHII BOJOOOMIH Y BOJOIMAX;

3) KoeIli€EHT BOJOBITHOBICHHS Ta HOr0 PO3PaxXyHOK.

6. IllocTa Tema:

a) Tpancdopmallis eHeprii Ta pEYOBUH B IJIPOEKOCUCTEMAX;

0) BOAHI OpraHi3Mu, iX BUJU Ta B3aEMO3B’ I3KH;

B) mepejjaya peuoBHUH Ta €HEPTii Mo TPOopIYHUM JIAHIIOTaM;

r) 010JI0T1YHUN KPYTrooOIr peYOBUH Ta HOr0 OCHOBH1 3aKOHOMIPHOCTI;

1) KpyrooOir BoJId B MPUPOII;

€) KpyrooOir BYIJIEI[t0 Ta KUCHIO;

€) KpyrooOir a3oTy, MOHATTS Ipo ¢iKcaIlito a30Ty Ta HOro BU/IH;

&) Kpyroooir ocdopy, Cipku Ta HEOPraHIYHUX KATIOHIB.

3) (poTocuHTE3 Ta 10ro OCHOBHI (Pa3u, MPOIEC TUXAHHS POCIHUH.

7. CboMa Tema:

a) TBEPAUI CTIK 1 MOrO BILJIMB HA T1JIPOCKOJIOTIYHI MPOIECH Y BOAOUMAX;

0) BUAM HAHOCIB Ta iXHS pOJIb Y TPAHCHOPTYBAaHHI 3a0PyIHIOBAIIBHUX
XIMIYHUX PEUOBHH;

T') BIUIMB MEXaHIYHOI'O CKJIaJy HAHOCIB Ha SKICTh PIYKOBUX BOJI;

1) MyTHICTb BOJIY Ta ii pEKUM BIPOJIOBK POKY;

€) 3B'I30K IPO30POCTI BOAM 3 il MYTHICTIO Ta BMICTOM OPTaHIYHUX
PEUYOBHH y CYyCHIEH3IAX;

€) JIOHH1 BIIKJaAH Ta iXHS POJib Y TOBTOPHOMY 3a0pyJHEHHI MPUPOIHUX
BOJI 1 GOPMYyBaHHI €KOJIOTTYHOTO CTaHY BOJIOIM.

6. Bocbma Tema:

a) BaJICKHICTh TEPBUHHOI OIOJIOTIYHOI MPOAYKINI BOJOWM  BIJ
TIPOMETEOPOIONYHUX XapaKTEPUCTUK HABKOJIUIIHBOTO CEPE/IOBHUINIA;

0) metonu po3paxyHky @ AP Ha moBepxHi Ta pi3HUX ITTUOMHAX BOJOIM;

B) BIUIMB PETYJIIOBaHHS CTOKY Ha 010JI0T1YHY IPOJYKTUBHICTh PIUOK;

') 3MIHM OCHOBHHUX T1Ip0OI10JIOTTYHUX TTOKA3HUKIB PIUOK MICHSI CTBOPEHHS
BOJIOCXOBHIII;

J1) B3a€EMO3B’S30K T1APOOIOJOTIYHUX Ta TIAPOJIOTIYHUX 1 TIAPOXIMIYHUX
XapaKTEPUCTUK BOJIOMM;

€) T1IPOJIOT14H1 YMOBH “UBITIHHS BOJIM Y BOJOCXOBHIIAX;

€) METOAM YIPABIIHHS BOJHHUMH €KOCHUCTEMaMU Ta PETYJIOBAaHHS IXHIX
OCHOBHUX (pYHKIIIH.
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JTOJATKH

(BapiaHTH BUXITHUX JAHUX IJI BUKOHAHHS KOHTPOJIHLHOI PO0OTH)

JonaTok A — Buxiani nani mo 3aBpanasa Nel

Tabnuis A.1 — BapianTu BUXiIHUX JaHUX JJIs1 BUpIIEHHS 3aBaaHHs Nel

Bapiant BonocxoBuiie Micsib
1 KwuiBcbke TpaBeHb
2 KwuiBcbke YepBeHb
3 KwuiBcbke Jlunienp
4 KwuiBcbke CepneHb
5 KwuiBcbke Bepecenb
6 Kpemenuynpke TpaBeHb
7 Kpemenuynpke YepBeHb
8 Kpemenuynpke JIunens
9 Kpemenuynpke CeprieHb

10 Kpemenuynpke Bepecenb

Tabmums A.2 — MicsiuHi CyMHU COHSIYHOI pajiailii, sika HaJIXOJIUThb Ha
. 2 .
NOBepXHIO JIHIIPOBCHKUX BOAOCXOBULL (Q,yy » MK/ (M Mic))

2 .
BomocxoBuiie Peep» ° Oy s M/ (M”-mic)
Tpasens | Uepsens | JIunens | Cepniens | BepeceHb
KwuiBcbke 50,6 578 620 591 507 352
Kpemenuynpke 49,0 561 629 595 515 364

Tabmuus A.3 — Bennunau nonpaBok @, , IPU XBUIIIOBaHH1 A>3 0aiiB, Ta
3 BpaXyBaHHSIM BUCOTH COHIIS /1, HaJ JIHIMPOBCHKUMHU BOJIOCXOBHUIIIAMU

ho, © 10

20

30 40

50

60 90

[ +0,100

+0,015

—0,010 | —0,018

—0,025

—0,029 | -0,030
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Tabmunsgs A.4 — 3HaueHHS CEepPeIHBOI 3a MICSIhL BHCOTH COHIS /i, Haj
JIHIMPOBCHKUMH BOJIOCXOBUIIIAMU

h O» ©
Bogocxosmme Tpasens | Uepsens | Jlunens | Cepriens | Bepecenn
KwuiBcbke 57,8 62,3 60,6 53,2 42,1
Kpemenuynpke 59,5 64,0 62,3 54,9 43,8

Tabmuus A.5 — Bennunna ans0e0 BOAHOI MOBEpPXHI (), MPU IITUIL
(A=0+3 6aniB), 3 BpaxXyBaHHSIM CEpEJHIX 3HAYEHb PI3HOrO CTYMEHS XMapHOCTI

(Neep= 5 6aiiB) Ta cepeHixX WUPOT (Peep) JJHITPOBCHKUX BOTOCXOBHIILL

BoIOCXOBHIIIE oo, ® o = Q, (B 4aCTKax BiJl OJMHUIII)
“?” | Tpaens | Yepsens | Jlunens | Ceprieus | Bepecenn
KuiBchke 50,6 | 0,071 0,068 | 0,068 0,070 0,078
Kpemenuynpbke 49,0 | 0,070 0,067 | 0,067 0,069 0,077

Tabmuis A.6 — 3HadueHHS cepellHIX 3a O0araTopiyHUN Mepioj] MICIYHUX
TeMneparyp NOBEepXHi BOAM (Z,,y) Yy JHITPOBCHKUX BOIOCXOBHUIIAX

Ts00 °C
B 2
OAOCXOBHIIE Tpasens | Uepsens | Jlunens | Cepriens | Bepecenn
KwuiBceke 16,2 18,2 19,5 18,6 16,7
Kpemenuynpke 16,0 18,1 19,3 18,5 16,5

Tabmuus A.7 — IloBTOpIOBaNbHICTh HAMpPSAMKIB BITPY (B 4YacTKax Bif
OJIMHUIII) 3a TAaHUMHU CEPEIHBbO3BAXKEHOT METEOCTAHIIIT

HHiBH. HHied

11 3ax.

11, Cx.

11 1In.-3x.

I -

HHH.-CX.

i 3

0,08 0,05

0,07

0,18

0,

06

0,06

0,15

0,35
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Tabmuns A.8 — 3HaueHHA METECOPOJIOTIYHUX BEJIMYMH 34 JaHUMHU
CepeIHhO3BAKEHOT METEOCTaHIIIi

Merteopooriuni Micsip
€IIEMEHTHU Tpasens|Yepsens | JIunens| Cepnens | Bepecenb

trog, CC 20,7 23,1 26,2 26,0 214

e, Illa 13,3 15,3 17,4 16,8 15,1

N, (B 9acTKax B1JI OJTUHUIII) 0,40 0,40 0,40 0,40 0,40
N0 (B 9ACTKAX BIJT OJUHHUII) 0,20 0,20 0,20 0,20 0,20
HIBUAKICTE BITPY, Uyps , M/C 2,5 1,6 1,7 2,2 1,8
[lap nomoBux onaaiB, Xypu, MM| 107 55 33 29 45

Tabmuns A.9 — 3HadeHHS cepelHIX 3a O0araTopiyHUN MepioJ MICSIYHUX
Io1I J3epkaia J{HImpOBCHKUX BOJIOCXOBUIIL

Bopocxosuie Fipers KM
Tpasens | Uepsens | JIlunens | Cepriens | Bepecenn
KwuiBcbke 941 933 925 905 884
Kpemenuynpke 21353 2250 2212 2167 2122

Tabmuns A.10 — 3HaueHHs cepeAHiX 3a OaraTOpiYHUM MEPIoa MICSTUHUX
BEIMYMH B, B 3aJE€KHOCTI BlJ CEpPeNHBOI TreorpadidyHoi IUPOTH ¢, Ta
CEepeHbO1 ININOUHN /1., JIHITPOBCHKHUX BOJOCXOBUIILL

Botocxosmmie |gn, o< B, ML/ (MC-wic)
“P” | m |Tpasenn|Yepsens|Jlunenn|Cepnens|Bepecenn
KuiBchke 50,6 |4,00| -200 -150 -100 -34 35
Kpemenuynpke 49,0 16,50 -190 -140 -90 -36 31

Tabmunsg A.11 — 3HaueHHS cepeaHbOMICAYHHUX 3a OaraTOpPiYHUN MEpPioj
BUTPAT NPUTOKY O, Ta CTOKY O, BOAU Ha JIHIMPOBCHKUX BOJOCXOBHUIIIAX

Micsib
BosIoCXOBHIIE Tpasenb | YUepenb | Jlunens | Cepnenn | Bepecenb
ana Qcma ana Qcma ana Qcma ana Qcma ana Qcma
v/c | mle | e | ve | Me | mle [ e | v | Me | e
KwuiBcbke 637|523 1478|392 | 425 | 349 | 523 | 429 | 455 | 374
Kpemenuynpke 7851600 | 589 | 450 | 524 | 401 | 645 | 493 | 561 | 429
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[IEH.

20 km

Puc. A.1 — I'opuzonTtanbauil aH KuiBCbKOro BOJOCXOBUINA

58



BIMUEOXO0T08 0IOMIIARHOWAAY Herll UMHIIrBIHOENdO [ — 7'V "0uJ
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JonaToxk b — BuxiagHi xani 10 3aBaannsa Ne2

Tabmuns b.1 — 3a0e3nedyeHicTh IHTEHCUBHOCTI TOAWHHMX 3MiH P1BHS BOJU
B rupiioBiit autstHI p. Juinpo Huxue Kaxoscbkoi 'EC

Bapiant 1T32‘3Ta4‘5T216‘7T218‘9T&10
hyHsTa By 2, 3abe3neueHicTh, %
cm/Tox 20 40 60 80 99
h, us (M. HoBa KaxoBka) 10,0 | 6,00 | 4,50 | 3,00 | 1,00
h,,.. (cmT Kizomuc) 3,00 | 2,50 | 1,50 | 1,00 | 0,50

Tabmuus b.2 — Xapakrepuctuku Bojoim 1 npotok Huxxkusoro JHinpa

Bapiant 3anjaBHe Lyi,| Fo, w,, Rup » By, | L,
03epo kM | kM® | motEMC M M KM

1 KapnammuHcrke 74,0 (5,40 9,72 1,10 15,0 1,70
2 KpacHrokoBe 88,0 1,80 3,60 0,90 12,0 10,80
3 I'nyxe 80,0 2,06 2,68 0,80 8,00 10,60
4 Ka3znauericbke 16,0 1,68 1,68 0,80 6,00 [2,00
5 DpoJIOBCHKE 20,0(1,66| 1,66 1,00 9,00 |1,50
6 Kpyrmuxk 10,0(1,31| 1,44 1,03 13,0 |1,70
7 Buopaiine 50,0 (0,70 0,84 1,70 10,0 |1,60
8 by6auna 86,0 10,54 0,59 0,90 9,00 |1,80
9 HimiB 82,0021 0,42 0,80 10,0 10,80
10 Yaiika 86,0 10,56 0,34 1,10 12,0 |1,00

Tabmuus b.3 — KonnenTpariii kucHto (O,) 1 minepanizaiii (M) y piukoBUX
Ta 03epHUX Bojax Hmwxuboro JlHinpa

| Sarmanme Su(02) | Si(02) | S,M) | S,(M)
Bapianr mrO, MT
03epo 3 3
IM AM

1 KapnammuHcrke 70,0 13,1 480 210
2 KpacHiokoBe 75,0 13,7 495 290
3 ['myxe 65,0 16,5 507 280
4 Ka3naueiicpke 59,0 10,3 512 280
5 DpoIOBCHKE 56,7 12,8 523 300
6 Kpyriauk 49,7 9,20 530 303
7 Buopanine 60,3 7,83 539 270
8 by6nmia 72,3 6,98 546 290
9 JiniB 45,6 7,25 562 280
10 Yaiika 48,7 5,11 570 310
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Tabnuis B.1 — BuxigHi n1ani s po3paxyHky dj,

JonaToxk B — BuxinHi nani 10 3apaanns Ne3

Jiama3zoH 3MiHH apaMeTom
= Giomacw, B, , T/M° p P
g |Ceson Po3paxyHkoBuil BUagok CHCTIOHCHT
g | poxy paxyH
M min max A 1o max » ﬂ]
rO, /(r-c)
1-5 | Jliro | MACOBMIPOBUTOK |50 | 250 11 00.10% 0,05
CHHE-3€JICHUX BOJIOPOCTEN
6— 10| Ocinp | | |OMIPHHH PO3BUTOK 0,01 1,00 10,46-107% 0,98
3MIIIAHOTO (ITOIVIAHKTOHY
Tabmuua B.2 — 3HaueHHsa k;r npu pi3HHUX CepellHIX IITMOUHAX BOJOUM
Bapiant Cepenni FJ'II/I(E/II/IHI/I BOJIONM, 3nauenns ky
1-3 0+2 0,50
4-6 2+5 0,20
7-10 > 5 0,10
Tabmuus B.3 — 3nauenns C,,, y BOJI 32 BapiaHTaMu
Bapiant 1 2 3 4 5 6 7 8 9 10
Ciag, T/M 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100
Tabnuist B.4 — 3HaueHHs r;, MpuU Pi3HUX YMOBax
. Ce3on .
Bapiant poKy Po3paxynkoBuil BUnaaok 716, TOL/(T-C)
1_5 Tito MacoBuii po3BUTOK } 0.10-10°
CUHE-3€JICHUX BOJIOPOCTEM
6— 10 OciHs .HOMlpHI/II/I. PO3BUTOK 0,01-10°
3MIIIAHOTO (PITOIIAHKTOHY
Tabaumg B.5 — 3nauenns Cyox Ta C02 y BOJI1 32 BapiaHTaMu
Bapiant 1 2 3 4 5 6 7 8 9 10
Ciscx, TOM 3,30 (2,38 (2,01 2,052,022 |1,91 | 1,85 (1,90 | 1,92 | 2,09
Co, . TOM 6,90 | 6,48 | 6,45 | 6,90 | 7,07 | 7,32 | 7,43 | 7,56 | 7,74 | 8,00
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Jonarok I' — Buxiani nani 1o 3aBpanasa Ned

Tabmuus I'.1 — Buxigai qani 17s po3paxyHKy daj,

Jliana3oH 3MiHU [TapameTpu
) Ce3oH o0iomacH, B, /M €KCIIOHEHT
BapianT pOKyY _ P
min max rO, /(r-¢) Bor
1-5 Jlito 4,0 300 0,40-10° | 0,05
6—10 | Ociub 1,0 50,0 0,14-10° | 0,04

Tabmmua I'.2 — 3nauenssa k;y NpH pI3HUX CEpEAHIX MNINOMHAX BOAONM

Bapiant

Cepenni rmMOMHN BOJIOWM,

3Ha4eHHs kyjy

M
1-3 0+2 0,50
4-6 2+5 0,20
7-10 >5 0,10

Tabnuis I'.3 — 3miHa BETUYUH 7,;, 32 CE30HAMU POKY

Bapiant Ce30H poky 7216, TO2 /(T-C)
1-5 Jlito 0,06-107
610 OciHb 0,01-107

Honarok /I — Buxigni 1ani 1o 3aBaanns NeS

Tabmuus 1.1 — BuxinHi 1ani A po3paxyHKy dsq,

Jiama3zoH 3MiHH
— o0iomacH, B3y, MI/T, [TapameTpu
E Ce3on | TumBumux |¢IiTOMacu 3aHYPEHOI YACTUHU | €KCHIOHEHT
§ POKY |BOJHHX POCIWH|  BHIIUX BOJHUX POCIHH
. A340 max »
min max r0O, /(r-c) 2,
1-5 | Jliro | LlOBITpsHO- 0.01 1,00 10.,50-10%1,20
BOJIHI
6-10 | Ocinp | 1OBITPAHO- 0.01 0,50  10.80-10°2,75
BOJIHI
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Tabmuust J[.2 — CepegHi 3HauYe€HHS MUTOMOTO TMOJUXY eMiITHUX
BOJOPOCTEH 734, 32 CE30HAMH POKY

Bapiant Ce30H poky 7346, TO2 /(T-C)
1-5 JTito 0,045 - 10
6—10 OciHb 0,075- 10
Tabmuus /1.3 — 3nauenns B 3/3/ 3a BapiaHTaMu
Bapiant| 1 2 3 4 5 6 7 8 9 10
//
3/332’ 1000 | 1500 | 2000 | 2500 | 3000 | 3500 | 4000 | 4500 | 5000 | 6000
/M
Tabmums /1.4 — 3aaueHds Bj; Ta B3/3 3a BaplaHTaMHU
Bapiant 1 2 3 4 5 6 7 8 9 10
B33, r/m® | 1000 | 2000 | 3000 | 4000 | 5000 | 6000 | 7000 | 8000 | 9000 | 10000
By, oM 4000 4500 5000
JopaTok 7K — Buxigni nani 1o 3apaanns Ne6
Tabmuua X.1 — 3navenns Py, 3a BapiaHTaMH
Bapiant 1 2 3 4 5 6 7 8 9 10
Py, Kr/(ra-pik) 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 | 1000
Tabmuus XK.2 — 3nauenns B, 3a BapiaHTaMH
Bapiant 1 2 3 4 5 6 7 8 9 10
B,,, xr/ra 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 | 1000
JlonaTok 3 — BuxiaHi 1ani 10 3aBaanns Ne7
Tabmuip 3.1 — 3nauenns Cp, 3a BapiaHTamu
Bapiant 1 2 3 4 5 6 7 8 9 10
Coz 5 MrOy/am° 1,00(1,10]1,20|1,30({1,40|1,50|1,60|1,70 | 1,80 |1,90
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