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1. Onuc HABYAJBLHOI JUCHHUILIIHA

["any3b 3HaHb, HaNIPSIM

XapakTepUCTUKa HaBYAIbHOI

HaiimenyBanHs . . JTUCITUTITIHA
. M1JIFOTOBKH, OCBITHBHO-
MOKa3HUKIB e
KBaTi(piKaliiHUM piBEHb neHHa popma | 3a04Ha popma
HABYAHHA HABYAHHA
.. . creniaigbHIicTs 184
KinpkicTe kpeautiB — 6 Hopmarusua

«CipHALITBOY»

Monynis — 1

OCBITHBO-TIpOdeciiiHa

Pik miaroroBku:

3MICTOBUX MOAYIMIB — 3 porpama 1-i1 | 1-i1
. «Po3pobKka pooBHII Ta Cemectp
3aranpHa KiTBKICTh TOMH - R >
180 BU00YBaHHS KOPUCHUX 1-i, 2-i 2-i
KOTIAJTUH» Jlexuii
24 ron. | 6 ron.
IIpakTuyHi, ceMiHapcbKi
TuxHEeBUX TOAUH 11 48 rox. | 6.FOH'
JeHHOI (hOPMH HaBYAHHSI: Jlabopartopni

ayIUTOpHUX — 5,8
CaMOCTIIHOT poboTH
CTyleHTa — 9

OcBiTHI# piBEHB:
«baxanaBp»

CamocTiiiHa poboTa

108 rox.

| 168 rox.

InauBinyanbHi 3aB1aHHA: -

Bug xoHTpOmto:
eK3aMeH




2. MeTa Ta 3aBJ1aHHA HABYAJILHOI AUCIHUILTIHA

MeTow IMCUMILUTIHM «AepoJioriss TipHUYUX NiANPHEMCTB» € TpodeciiiHa MiAroTOBKA
BHCOKOKBaJTi(hiKOBaHUX (paxiBLIB JUIS MPOEKTYBAaHHS TIPHUYMX CHCTEM 1 TEXHOJIOTiH, OyIiBHUIITBA,
eKcIuTyaTarlii, JikBigarii abo KoHcepBallii TIpHUYUX MIIMPUEMCTB; 3a0e3reueHHs 0e3neKkn B 0COOIUBO
HeOe3MeYHNX YMOBAX.

3aBAaHHAMH BUBYEHHS TUCHMILIIHM € TpUAOAHHS CTYJCHTaMH 3HaHb 3i:

— CKJIaJy 1 BUMOT /IO pyJTHUKOBOT'O TIOBITPSI TA €JIEMEHTIB BEHTUJIALIIIHUX CUCTEM;

— OCHOBHHX 33aKOHIB pyJHUKOBOi aepoJIorii;

—  0COOJMBOCTSIMHU MPOBITPIOBAHHS Ta BEHTUJIAIIT MI36MHUX ITiAMPUEMCTB;

— TpaBuJ O€3MEKH Y BYTUIbHUX IIaXTax;

—  0COOJMBOCTSIMH MPOBITPIOBAHHS Ta BEHTWJIAIIT BIIKPUTHUX TIPHUYUX MIATPUEMCTB;
— TIPOEKTYBaHHs MPOBITPIOBAHHS Ta BEHTHISIT y PI3HUX YMOBaX.

Pe3ynbraromM BUBUCHHS TUCHMIUIIHKA € HAOYTTS CTYJACHTAMHU TaKUX KOMIIeTeHIIiM:

— 31aTHICTh BUKOPUCTOBYBATH TEOPii, MPUHIIUIHN, METOIU 1 MOHATTS (yHIAMEHTAIBHHX 1
3arajibHO 1H)KEHEPHUX HayK IpU BUPILICHHI Mpo0seM OB’ I3aHUX 3 aepOJIOTi€0 TIPHUYNX
T ITPUEMCTB.

— 3MaTHICTh MPOEKTYBAaTH CKJIAJOBI CHCTEM 1 TEXHOJIOTIH TIPHUYMX MiAIPHEMCTB, IO
OB’ s13aH1 3 TPOBITPIOBAHHSIM Ta BEHTUJIAIIIEIO.

— 31aTHICTh 31HCHIOBATH TEXHIYHE KEPIBHUIITBO IIAXTHUM Ta MIJ36MHUM OYIIBHHUIITBOM,
PEKOHCTPYKITIEIO, TEPEOCHAIIEHHSIM, YBEJACHHAM B EKCIUTyaTaIlil0 JIAHOK TipHUYHX
T ITPUEMCTB.

— 31aTHICTh aHaANI3yBaTH PEXKHUMH EKCIUTyaTaiii O0’€KTIB TIPpHHUIITBA, IO IOB’s3aHi 3
MPOBITPIOBAHHSAM Ta BEHTHIALIEIO, Ta BAKOHYBATH ONTUMI3AIiIO iX (yHKIIOHYBAaHHS.

— 3IaTHICTH OILIIHIOBATH CTaH 1 TEXHIYHY TOTOBHICTh BEHTUJISI[IHHOTO YCTATKyBaHHS JTAHOK
TIPHUYHX ITiAMPUEMCTB 32 KPUTEPIsIMHU 3a0€31eYeHHS 3a/1aHO01 TPOAYKTUBHOCTI Ta O€31eKH
eKCIUTyaTarlii.

— 34aTHICTH 3aCTOCOBYBATHU CIIELIaTi30BaHI MaKETH MPUKIAAHUAX MPOrpaM JUIsl MPOSKTHUX
Ta eKCIUTyaTaIlliHUX PO3PAXYHKIB MPOBITPIOBAHHS Ta BEHTUJIALIII.

— 3nmarHIiCTh 3a0e3medyBaTH MPOTHABAPIMHUN 3aXUCT JIAHOK TIPHUYUX MIAMPHUEMCTB Ta
0e31eKy NpoBECHHS MPHUYMX Ta IHIIUX POOIT.

— 34aTHICTH 3aCTOCOBYBAaTH MaTeMaTH4HI MOJEJi MPOBITPIOBAHHS Ta BEHTWJIALII Mif 4ac
MMPOCKTYBaHHSA, ONTHMI3allll TEXHOJOTIYHMX TIPOIECIB TIPHUIITBA Ta OIIHIOBATH
e(EeKTHBHICTb IX BUKOPUCTAHHS 32 (YHKIIOHATIBHUMHU, TEXHOJIOTTYHUMH, EKOHOMIYHUMH,
AQHTPOIIOJIOTIYHUMHU KPUTEPISIMH.



4

3. IIporpama HaBYAJbHOI JUCUMILTIHA

3micToBHMIT MOYJIb 1. OCHOBH aepoJiorii.

Tema Ne 1. PynuuxoBe moBiTpsi. AtmocdepHe moBiTps. [loBiTps B ripHHMumx BupoOkax. Ckman
PYIHHKOBOTO TIOBITPs. Hebe3neuni JOMIIIKY y pyTHUKOBOMY ITOBITPI.

Tema No 2. Meran. Di3uKo-XiMiuHI BJIACTHBOCTI MeETaHy.  3B’S30K METaHy 3 MOPOJAMHU.
MeTaHOHOCTHICT, 1 METAaHOEMKICTh. BumineHHs wMeraHy y maxTtax. KepyBanHs
METaHOBHIIJICHHSIM.

Tema No 3. OCHOBHi 3aKOHHM, MOHATTS i BH3HAYEHHSI PYJAHUYHOI aepoJiorii. AepocTaTuKa.
Aeponunamika. Pexumu pyxy noitpsi. OcoOIMBOCTI pyXy MOBITPS NMPH MPOBITPIOBaHHI
BUPOOKHU BUIBHUM ITOTOKOM.

Tema Ne 4. AeponmHamiunmii omip. Bumu onopiB: omip TepTs, J000BHH Ta MICIEBUH.
AeponuHaMiyHME oOmip TipHHYUX BUPOOOK. KoedimieHT aepoaumHAMIYHOTO OMOpY.
Micuesi onopu ripHuuux BUpo6ok. JIo6oBuii omip.

Tema Ne 5. Benruasimiiini mepe:xi. EneMenTtapuuii BeHTUIALMIMHNN KOHTYp. Buam BEeHTHIIAIIHHUX
3’€/IHaHb T1PHUYHMX BUPOOOK. 3aKOHU PO3MOIIICHHS MOBITPS Y BEHTHISALIHHIX MepeKax.

Tema Ne 6. Ilpupoana Tara. 3arajabHi TOHATTSA. BIuiMB mpupoaHBOi TATH Ha MPOBITPIOBAHHS IIIAXTH.
BumiproBanss npupoHoi Tsru. @akTopH, 10 BIUIMBAIOTH Ha BETMYUHY IPUPOIHOT TATH.

Tema Ne 7. Po6oTa BeHTHJISITOPIiB HA BEHTUJISIIHHY Mepexy. BeHTUIsTOpH: 0ChOBI Ta BiIIIEHTPOBI.
BusnaueHHs pexxuMy poOOTH BEHTHIISATOPA.

3micToBHUMIT MOYJIb 2. [IpoBiTprOBaHHS MIAXT.

Tema Ne 8. PeryjioBaHHA BHUTpPATH NOBITPA y TipHUYMX BHpPOOKax. 3arajbHi IOJOXKECHHS.
PerynroBanHs MOBITPOPO3MOAUIEHHS 32 IOMIOMOTOI0 BEHTHIIALIIMHOTO BiKHA.

Tema Ne 9. BenTmiasiniiiHi ycraHoBku i cmopyaM. BeHTWIALiNHI YCTaHOBKM TOJIOBHOTO
MPOBITPIOBaHHA. BEHTWIIANINHI CHOPYIU: BCMOKTYBaJIbHI OyJIKH Ta BUXITHI YaCTHHHU
BEHTHJISATOPIB, BeHTWISILIHHI KaHAJIM, IIPUCTPOI JUIsl peBEPCYBAHHS MOTOKY, IPUCTPOT IS
repMeTn3anii BEHTWJISAIIHHOTO CTBOJA, BEHTWIAIIWHI TEPETOPOAKUA PETYIIOIUYUMH
BIKHAMU Ta JIBEPMHU, 130JII0I0Y1 IEPErOPOAKH, KPOCHHTH, IIUTIO3H Ta iH.

Tema Ne 10. Buroku nmoBiTps. 3arajibHi MOJOXKEHHS. BUTOKM TOBITPS Yepe3 BEHTUJIALINHI CITOPY/IH.
BuToku noBiTps uepe3 BiipoOIeHI MPOCTOPH.

Tema Ne 11. IlnsoBuii pexxum maxrt. 3aranbHi noyioxeHHs. [lanbHi 1 BHOYXOB1 BIACTUBOCTI THITY.
dakTopu, 110 BIUIMBAIOTH Ha BHOYXOBICTh BYrijbHOro muiy. IlomepemkeHnHs BUOYXiB
BYT'UTBHOTO MHUTY. 3aX0/IH, IO JIOKATI3yIOTh BUOYX TIHITY.

Tema Ne 12. IlpoBiTproBaHHA BHUIMKOBMX IiJIbHMIb. 3arajgbHi MOJOXEeHHA. Bumorn 1mo cxem
MPOBITPIOBAHHS BUIMKOBHUX NiTbHUIG. Kitacudikaiisi cxem mpoBITprOBaHHS BUIMKOBUX
IUIBHULD.

Tema Ne 13. IlpoBiTproBaHHs MiArOTOBYMX BUPOOOK. 3arajibHi MOJIOKEHHS. BeHTHIIALIS TyMTHKOBUX
BUPOOOK 32 PaxyHOK 3arajlbHOLIAXTHOI Jempecii. BeHTUssmiss TynuKoBHX BHPOOOK i3
BUKOPHUCTAHHIM BEHTUJISITOPIB MICIIEBOTO ITPOBITPIOBAHHS.

Tema Ne 14. Cnoco6u nmpoBiTpOBaHHs i cxeMu BeHTWIIsINiT maxT. Criocoou mpoBiTproBaHHsA. CxeMu
BEHTHJIALI] BYT1JIbHUX IIaXT.

Tema Ne 15. IIpoektyBanHs BeHTHAsAUii maxt. Criocodu 1 cxemMu MpOBITproBaHHA. Po3paxyHok
BUTpATH TIOBITPS U MPOBITPIOBAHHS IMaxXTH. BuTpata MOBITpS AJIS NMPOBITPIOBAHHS
BUIMKOBUX JAUIBHHIB. BUTpaTa moBiTps JUIsl MPOBITPIOBaHHS OYMCHUX BHOOIB. Burpara
MOBITPS I TPOBITPIOBAHHS MTPUBUOIHHOTO MPOCTOPY MiATOTOBUOT BUPOOKH. Po3paxyHok
nernpecii maxTti. Bubip BEeHTUIATOpA TOJIOBHOTO MPOBITPIOBAHHS.

Tema Ne 16. TensioBuii pexxum maxrt. Bumoru npaBui 6e3meKku 10 TEMIIEPATYPH 1 BOJIOTOCTI TOBITPSI
y maxTi. DakTopH, BiJl IKUX 3aJICKUTHh TEMIepaTypa B TIpHUUUX BUPOOKaX.

Tema Ne 17. CrilikicTh NpoBITPIOBAHHS TipHUYMX BUPOOOK. 3araibHi mojiokeHHS. [liaBUIIICHHS
CTIMKOCTI MPOBITPIOBAHHSI.

Tema No 18. ABapiiini BeHTWIsAUiiiHI pekKMMH HAa BYIiIbHMX IIAXTaX. 3arajbHi TOJIOKEHHS.
3aranpHOIIAXTHI aBapiiiHi BEHTWIALIWHI PEXUMH: 3arajlbHOIIAXTHE pEBEPCYBAHHS



BEHTHJIALIITHUX CTPYMEHIB, KOMOIHOBAaHE MPOBITPIOBAHHS IIAXTH, 3yITMHKA BEHTUJIATOPIB
TOJIOBHOT'O IIPOBITPIOBAHHSI.

Tema Ne 19. BenTnasitiiina ciay:k0a maxrt. 3araibHi 1monokeHHs. KoHTpons BUTpaTH 1 MIBUIAKOCTI
pyXy noBiTps. Bumip Temneparypu, BOJIOTOCTI 1 TUCKY MOBITpSI.

Tema Ne 20. TeoperwuHi 3acaam peryJiOBaHHsi NOBITpPopo3NoaijieHHsl. AepoauHaMidHi
XapaKTePUCTHKH T'JIOK BeHTWIALIHHOT Mepexi. «[IpuBeneHa) xapakTepucTHKa.

Tema Ne 21. 3acagu MoeTIOBaHHS IIAXTHOI BEeHTWIIsI i HOT Mepesxi. [TinroroBka cxemMu BEHTHIISIIIT
[IaXTH 0 MOJICTIOBaHHS. MOENOBaHHSI OCHOBHHX €JIEMEHTIB BEHTUJISAIIIHOT MepexKi.

3micToBHMIT MoayJib 3. [IpoBiTproBaHHs Kap’epiB

Tema Ne 22. IlpupoaHe mpoBiTpoBaHHs Kap’epiB. OCHOBHI CXeMM JAMHAMIYHOTO MPUPOJHHOTO
nmpoBiTpoBaHHS Kap’epiB. [IpsmoTouna cxema. Perupkymsimiiina cxema. [IpsmMoTodno-
penupKyisLiiiHa cxema. PenupkymsmiiiHo-npsimorouna cxema. KoHBekTHBHA, iHBepCiiiHa
Ta KOMOIHOBaHI CX€MH MPOBITPIOBAHHS Kap’ €PIB.

Tema Ne 23. IlITyyHe mpoBiTpOBaHHA Kap’epiB. 3arajbHi MOJOXEHHA. BeHTWIsLilHI criopynu
Kap’epy. 3MIHEHHS OKpacy MOBEpPXHI Kap’epy. AKyMmyJsilis Teria. Bukopucranss termia
nopija Ta mia3zeMHux BoA. IIpoBiTproBaHHS Kap’€piB 13 BUKOPUCTAHHIM TPYO Ta TipHHUYUX
BHPOOOK.

Tema Ne 24. OcHOBHI MMTaHHS NPOEKTYBAHHA BeHTWIsAALIT Kap’epiB. 3aranbHi nmonoxxeHHs. OiHka
MIPUPOHUX YMOB B paiOHI 3aKiaJiaHHs Kap’epy. BuzHaueHHs mapameTpiB MPUPOIHOTO
MPOBITPIOBaHHS Kap epy. BHU3HAYeHHS KIMTBKOCTI 1 BMICTY IIKIJUIMBOCTEH Yy MOBITpi
kap’epy. BuznauenHs nepiofiB 1 MaciTabiB BUKOPUCTAHHS 3aC00IB IITYYHOI BEHTHIIAILI.
BusHaueHHs BUTpaTH MOBITPsI, HEOOX1AHOTO JJII BEHTUIISIIIT Kap epy.

Tema Ne 22. IlpoBiTproBaHHsi Kap’epiB eHepriew BiTpy. [IpsmoTodyHas cxema MpPOBITPIOBAHHS
Kap'epiB. PernupkynsnumoHHas cxema TpOBITpIOBaHHS Kap'epiB. Perupkymsmiiino-
MPSIMOTOYHAsT CXeMa IPOBITPIOBaHHs Kap'epiB. [IpsMOTOUHO-penHMpKyIAIiiiHa cxema
NPOBITPIOBaHHS Kap'epiB. Bu3HaueHHs mNapaMeTpiB MPOBITPIOBAHHS Kap'epa, SKIIO
TeMIiepaTypHa crpatudikaiiisi BiApi3HAEThCS B aiabaTHUIHIH.

Tema Ne 23. IlpoBiTproBaHHsI Kap’epiB eHepriero Tepmiuynmx cmia. KoHBEkTMBHas cxema
MPOBITPIOBaHHS Kap'epiB. I[HBepciiiHa cxema mpoBiTproBaHHS Kap'epiB. KomOiHOBaHi
CXEMHU NPOBITPIOBAHHS Kap'epiB.

24. InTencudikauia nposiTproBaHHs kap’epiB. OpieHTallis kap'epa B 1iani. Po3mipu
kap'epa. Kyt ykocy i npodins 60pty kap'epy. BenTumnsmiiini cnopyau Ha noBepxHi. 3MiHa
3a0apBlieHHS OTOJICHb TIPCHKUX TIOpIJI HAa MOBEPXHAX Kap'epa. AKyMYJSIlis Teruia B
ClelialbHUX pe3epByapax. BukopucTaHHs TIAMOMHHOTO TeIla TIPCHKUX MOPiJ.
BuxopucTtanss Teria mij3eMHHUX BOJI.

o 25. IlpoBiTproBaHHsi Kap’epiB 3a AONOMOrow Tpyd, TripHHYMX BHPOOOK Ta BiIbHHX
crpyMmeniB. [IpoBiTproBaHHs Kap'epiB NMpU BUKOPUCTAHHI BUIBHUX CTpyMeHiB. Cxemu
MmicreBol BeHTHIIIl. CxeMu 3araibHOOOMIHHOT BEHTHIIAL.

26. OCHOBHi NMUTaHHSI MPOEKTYBAaHHSI NMPHUPOAHBLOI BeHTWJIsALIl Kap’epiB. 3aranbHi
BigoMocTi. OLiHKa IPUPOJHUX YMOB B paliOHI 3aKiaeHHs Kap'epa. Bubip TexHOIOr UHUX
OCHOB BIJIKPUTHX TIPCBKHX POOIT 3a (hakTOpoM BEHTWIAIIi. BuU3HaueHHS mapameTpiB
MPUPOJHOTO MPOBITPIOBAHHS Kap'epa. Bu3HaueHHs KUIBKOCTI Ta 3MICTY IIKIJJIMBUX B
aTMocdepi kap'epa.

27. OcHOBHi NMUTAHHS NMPOEKTYBAHHS IITYYHOI BeHTWJsAUil kap’epiB. [HTeHCHiKaIis
MIPUPOTHOTO TPOBITPIOBAHHS Kap'epiB 1 TEXHOJOTIYHI 3aXOAM IO O3JO0POBJICHHIO iX
atMocepu. BusHaueHHs mepiogiB 1 MacmTabiB 3acTOCYBaHHSA 3ac00iB  HITY4HOI
BEHTWJIALI1. BU3HaueHHS BUTpATH TOBITPS, HEOOX1THOTO JUIsl BEHTHIIALIT Kap'epa. Bubip
BEHTHSLIHHUX YCTAHOBOK, MICLb iX pO3TAllyBaHHS 1 CX€M BEHTHJALil. BusnadeHHs
YuCcia BEHTWIALMIMHMX YyCTaHOBOK. OIliHka e(eKTUBHOCTI 3aCTOCYBAaHHS IITYYHOI
BEHTWIALII.

=

Tema

=

Tema

=

Tema

=

Tema
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4. CTpykTypa (TeMaTHYHH NJIAH) HABYAJbHOI JUCHHUILTIHA

Ha3Bu 3micToBUX MOyITiB

KinekicTs roguna

neHHa popma

3aouyHa hopma

i Tem 0 cm 0 cm
TOMY YHCIT - TOMY YHCIT
YChOTO J J : yero Y Y :
n | mab | iwg | c.p. | TO a1 | o | mab | iHx | c.p.
1 2 3 4 5 6 7 8 9 10 11 12 13
3micToBHUIT Moay b 1. OcHOBH aepoJiorii
TewaNel. 4 2| - - -]2] 7 o6l -] - |- |e6a
PynHukoBe moBiTpsi.
Tema Ne 2. Mertan. 4 -2 - - 2 7 03| - - - 16,7
Tema Ne 3. OcHoBHI
3aKOHHU, TTOHSTTSI 1 4 -2 - - 2 10 10,3 - - - 19,7
BU3HAUEHHS  PYIHUYHOL
TeaNed. = o |22 -|-|5s| 9 |o3]-]-]-]87
AepoarHaMIYHUH O1Iip.
Tewa No 5. . 4 |2 - -]2]10 |o3]os| - | - |92
BenTunsamiiiai Mmepexi.
Tena 3 6. 6 |[2|-| - -4 6 o3| -|-]-]s7
[Ipuponna Tsra.
Tema Ne 7. PobGota
BEHTUJISITOPIB Ha 4 -2 - - 2 10 {02 - - - 198
BEHTHJIALIIITHY MEPEXKY.
3micTroBHUIT MoayJb 2. IIpoBiTprOBaHHS IIAXT
Tema Ne 8. PerymioBanHs
BUTpaTH HoBIiTPS Y 5 2| - - - 3 6 |[0,1]| - - - 159
TIPHUYHX BUPOOKaX.
Tema Ne 9.'BGHTI/IJIHI_III/IH1 6 | i i 4 3 02| - i |28
YCTaHOBKH 1 CIIOPY/IH.
Tewa N5 10. 4 |2 - - 2] 3 o] | -] - |28
Butoku nosiTps.
TeMaNgvll. 6 )| ) ) 4 3 02| - ) | 238
IInnoBui peskuM MIAXT.
Tema Ne 12.
[TpoBiTproBaHHs 6 -2 - - 4 4 0,1 | - - - 139
BUIMKOBHX JUIGHUII.
Tema Ne 13.
[IpoBiTproBanHs 6 -2 - - 4 8 03105 - - |72
MiITOTOBYNX BUPOOOK.
Tema Ne 14. Cnocobu
MPOBITPIOBAHHSA 1 CXEMH 6 2| - - - 4 3 02| - - - 128
BEHTHUIALIIT IIIaXT.
Tema Ne 15.
[IpoexTyBaHHs 10 -1 2 - - 8 7 02102 - - 16,6
BEHTWIALIT [IaXT.
Tema Ne 16. 6 _ | ) ) 4 6 ) ) ) ) 6
TernoBuil pexxuM 1axr.




1

10

11

12

13

Tema Ne 17. CTIHKICTB
MIPOBITPIOBAHHS TIPHUYUX
BUPOOOK.

0,1

2,9

Tema Ne 18. ABgapiiini
BEHTHJIALIIHI peXUMU Ha
BYTUIbHUX IIAXTaX.

0,2

8,8

Tema No 19.
Beurmisamiina ciyx0a

0,2

3.8

Tema Ne 20. Teoperwuni
3acaau peryiroBaHHs
MTOBITPOPO3IOIITICHHS.

Tema Ne 21. 3acamm
MOJEIIOBAaHHS  IIAaXTHOIL
BEHTUJISIIITHOI MEpEexKi.

4

3microBHUIT Moay.Jib 3. [IpoBiTproBaHHS

Ka

’epiB

Tema Ne 22.
[IpogiTproBaHHs Kap’epiB
EHEPTIEI0 BITPY.

12

2

10

0,5

0,5

Tema Ne 23.
[IpoBiTproBaHHS Kap’€piB
CHEPTi€I0 TePMIYHUX CHUIL

12

0,5

5,5

Tema Ne 24,
Iarencudikarris
MIPOBITPIOBAHHS Kap’ €PIB.

0,5

0,5

Tema No 25.
[TpoBiTproBaHHs Kap’epiB
32 JOMOMOroK  Tpyo,
TIpHUYMX  BHPOOOK  Ta
BIJIbHUX CTPYMEHIB.

14

0,5

5,5

Tema Ne 26. OcHOBHI
MUTAaHHS  TPOCKTYBAHHS
MPUPOAHBOI  BEHTHIISIIT
Kap’€epiB.

14

11

Tema Ne 27. OcHOBHI
MUTAHHS  TPOCKTYBAHHS
ITYYHOT BEHTUJISALT
Kap €epiB.

10

1,5

8,5

Pazom

180

24

48

108

180

168
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5. Temu JeKUiHHUX 3aHATH

Kinbkictsb
Ha3Ba Temu
TOJIMH
1 2 3
PynnukoBe moBiTpsi. Atmocdeprne moBiTps. IloBiTps B TIpHHYHUX BHPOOKaXx.

1. Cxian pymaHHUKOBOTO TOBITps. Hebe3meuHi AOMIIIKA y PYJHUKOBOMY TMOBITPI. 2
3aco0u BUMIpIOBaHHS BMICTY HEOE3MEUHUX JOMIIIOK Y PYJAHUKOBOMY MOBITPI.
AepoauHaMiyHuM onip ripuuunx BUpoook. DizuyHi i aepoaAMHAMIYHI KOPIOHH|

2. [ripHr4oi BUPOOKH. [TOHATTS «TI0YATOKY, «KIHEIbY, «CIIOIYUSHHS» 1 «IOBXKHHAY 3 2
TOYKH 30py aepoJiorii. Buau omopis: ormip TepTs, 1000BUi Ta MiCIIEBHH.

IIpupoana TaAra. 3araibHi NOHATTS. BIJIMB NpUpoIHBOI TATH HA IPOBITPIOBAHHS
3. mraxtu. [ligpaxyHOK BETWYHMHU MPUPOIHOI TSArd. BuMiproBaHHS MPUPOTHOT TSTH. 2
@DaxTopH, 110 BIUIMBAIOTH HA BEJIMYMUHY IPUPOIHOI TATH.
Pery/itoBaHHsi BUTPATH MOBITPA y TipHHYMX BHPOOKAX. 3araibHi MOJIOKEHHS.
4 PerymioBaHHS TOBITPOPO3MOMITICHHS 3a JOMOMOTOK BEHTUJISIINHOTO BiKHA. 5
: Oco0nMBOCTI PEryNIOBaHHS MOBITPOPO3MOJAUICHHS Ha OaraTOBEHTHIISTOPHHX
[1axTax.
IInnoBuii pexxum maxr. 3aranbHi noyokeHHs. [lanbHi 1 BUOYXOBI BIaCTUBOCTI
nuay. @akTopH, M0 BIUIMBAIOTh HA BUOYXOBICTh BYTUIbHOTO miury. OCOOIMBOCTI

5. BUOYXY BYriIbHOTO Ity B ImaxTi. [lomepemkeHHs BHOYXiB BYTiJIBHOTO IHILY. 2
[lpunanu nis BU3HAUEHHS 3alUJICHOCTI PYIHUKOBOTO TOBITPSA. 3aco0u 1o
3MEHIICHHIO 3alTMJICHOCT] PYIHUKOBOTO TIOBITPsI B TIPHUYMX BUPOOKaX.

CnocoO6u NMpoBIiTPIOBAHHA i cxeMH BeHTWJsUil maxrt. Butpata moBiTps s
6 NPOBITPIOBAHHS MPUBUOIMHOTO MPOCTOPY MiArOTOBYOI BUpOOKHU. Butpara nmoBitps )
' 711 TIPOBITPIOBAHHSI BCi€l MIATOTOBYOI BUPOOKH. Bubip 3aco6iB mpoBiTproBaHHS
niaroroB4oi BUpoOKU. CXeMHU BEHTWISILIT BYT1IbHHUX MIAXT.
CrilikicTb npoBiTpIOBaHHSI TipHHYMX BHPOOOK. Po3paxyHOK CTIHKOCTI

7. MpoBiTproBaHHSA 3 3acTocyBaHHs M [IEOM. EkcriepuMmenTanbHa OIIHKA CTIHKOCTI 2
MPOBITPIOBAHHS.

g IIpoBiTproBanHsA Kkap’epiB eHepriero BiTpy. OcHOBHI mojoxeHHsA. OCHOBHI 2

' CXEMU JUHAMIYHOTO MPUPOJTHHOTO MPOBITPIOBAHHS Kap €PIB.
9 [IpoBiTproBanHsi Kap’epiB eHepricr0 TepMiyHuX cuj. OCHOBHI TOJIOKCHHS. )
" |OcHoBHI cxemHu.
InTencudikanisa  npoBiTpoBaHHsT  Kap’epiB.  3arajgbHi  TIOJIOKCHHS.

10.  BewTwismiiiai cropyad Kap’epy. 3MiHEHHS OKpacy IOBEpXHI —Kap epy. 2
AKyMyJIsisl Teruia. BUKOpUCTaHHS TeTuia mopija Ta Mia3eMHUX BOJI.

IIpoBiTproBanHsi Kap’epiB 3a aomoMorow Ttpy0d, TripHHYMX BHPOOOK TA

11.  |BinbHEX cTpymeHiB. OCHOBHI MOJOXEHHS. YCTaHOBKH I CTBOPCHHS BUIBHHX
ctpymeHiB. OcHOBHI cxemu. [IpuHimnm Oy10BU cxeMm.

12 OCHOBHI MUTAHHS MPOEKTYBAHHSI MPUPOAHBOI BEHTHJISAIIT Kap’epiB. 3aranpHi 2

" |monoxenHs. OIiHKa IPUPOJHUX YMOB B PaiOHI 3aKJIaIaHHs Kap epy.
Pazom 24
6. Temy NpaKTHYHUX 32HATH
No KinbkicTs
Hasga temu
3/m TOJMH




2

MetaH. Di3UKO-XIMIYHI BJIACTMBOCTI METaHY. 3B’SI30K METaHy 3 IOpPOJaMH.
MeETaHOHOCTHICTh 1 METaHOEMKICTh. BujilieHHs MeTaHy y Maxrax. 3acoou
BUMIPIOBAHHS  BMICTY METaHy y pyAHHKOBoMy ToBiTpi. KepyBaHHS]
METaHOBUIIJIEHHSAM. 3aX0/I1 1010 O0POTHOM 3 METAaHOM Y IIIaxTax.

OCHOBHI 3aKOHH, IOHATTS | BU3HAYECHHS PYAHHUYHOI aePoJIOrii.
AepocraTtuka. AepoanHamika. Pexxumu pyxy moBitpsi. OCOOIHBOCTI pyXy MOBITPS
[IpU IPOBITPIOBaHHI BUPOOKH BIILHUM NOTOKOM. KpuTepii mo1iGHOCTI MOTOKIB.

AepoauHaAMiYHHii omip ripHUYUX BUPOOOK. AepoauHaMidHa JOBXKHUHA BUPOOKH.
AepoauHaMIYHUN OITip TipHUYHUX BHPOOOK. KoedimieHT aepoauHaMIYHOTO OMOpY.
ExBiBameHTHHUI  OTBIp Ta mpomyckHa 37aTHICTh.  OcoOauBOCTI  3MiH
AepOMHAMIYHOTO OMIOPY BUPOOOK.

Bentuasiniiini  Mepe:ki. EnementapHuii  BeHTWIALIHHMIA  KOHTYp. Bumy
BCHTIJIAIIIMHUX 3’€IHaHb TIPHUYMX BUPOOOK. 3aKOHW PO3MOJUICHHS TOBITPS Y]
BEHTHILIIHUX Mepekax. Po3paxyHKy BEHTHIISIIIMHUX MEPEK.

Po6oTa BeHTHIATOPIB HAa BeHTWIsALiliHY Mepexy. BeHTunaropu: ocboBi Ta
BIIIICHTPOBI. Bu3HadueHHS pexuMy poboTn BeHTUsATOpa. CHiibHa po0oTY|
BEHTHJIATOPIB HA 3arajibHy MEpPEexKy.

BenTuasiniiini ycraHoBkH i cmopyau. BeHTWiAIiiiHI yCTaHOBKH TOJIOBHOTO
[POBITPIOBaHHA. BEHTWIALINHI CHOPYAM: BCMOKTYBaJbHI OyAKM Ta BUXIJHI
YAaCTMHU BEHTWIATOPIB, BEHTWIALIMHI KaHAJIM, TPUCTPOI IJIsi pEeBEpPCyBaHHS
MOTOKY, TPHUCTPOi Ml TepMeTH3allii BEHTHIALIMNHOTO CTBOJIA, BEHTWIISIIIH]
[MEPETOPOJIKM PETYIIOIOUMMH BIKHAMH Ta JBEPMH, 130JIIOI0Yl TEPETOPOJIKH,
KPOCHHTH, IIJTIO3H Ta iH.

Butoxku moBiTpsi. 3aranbHi MOJOXEHHS. BUTOKHM TOBITpS 4epe3 BEHTUJIALINHI
copyau. BuToku moBiTps depe3 BiapoOsieHi mpocTopu. boporbba 3 BTparamu
MOBITPSI.

[IpoBiTproBaHHA miAroToBYMX BHPOOOK. 3aranbHi mnonoxeHHs. Crocoowy|
npoBiTproBaHHsA. KoMOiHOBaHI criocoOM MpOBITpIOBaHHS. BEHTHIAIS TYTHUKOBUX
BUPOOOK 32 paXyHOK 3araJibHOIIAXTHOI Jenpecii. BeHTusist TymMKoBUX BHPOOOK
13 BHUKOPHCTaHHSIM BEHTWJIATOPIB MICIIEBOTO MPOBITPIOBaHHS. BeHTHsIIiHE
ycraTkyBaHHA. OCOOMMBOCTI MICIIEBOTO TPOBITPIOBaHHS 3 TPYyOOIpOBOAaMHU|
BEJIMKOI JOBXUHHU.

IIpoBiTproBaHHSI BUIMKOBHX JIiJIbHHIIb. 3arajibHI TTOJI0KEHHSA. BuMoru 10 cxem|
MMPOBITPIOBAaHHS BHUIMKOBHX JIUIBHHUIE. Kiacudikamis cxem IIpOBITPIOBaHHS
BHUIMKOBHUX JUIBHHUIIb. MOJCIIIOBAaHHS TIPOBITPIOBAHHS BHIMKOBHUX JIUTHHHIIb.
3araibHi MOJ0KEeHHs. MOIeIFOBaHHSI MPOBITPIOBAaHHS BUIMKOBUX JTUTHHUIIb.

10.

IIpoexkTyBaHHs BeHTHJAsWiII maxT. Po3paxyHoK BUTpatH TOBITPS Ui
MPOBITPIOBAHHS IIIaXTU. BuTpata MOBITPs Ui NPOBITPIOBAHHS BUIMKOBHUX|
,Z[iJIBHI/II_[B Burpara moBiTps s HpOBiTpIOBaHHH ouncHuUX BuUOOIB. Burpara)
HOBlTp}I JUTSt HpOBlTpIOBaHHH BCi€i MIATOTOBYOL BHpOGKH Bubip 3aco0iB
MPOBITPIOBAHHS IIArOTOBYOI BUPOOKH. Burpara moBiTpst s BHPOOOK, IO
MOTANIAl0OThCS 1 HI,Z[TpI/IMYIOTI:CH Butpara moBiTps Asisi IPOBITPIOBAHHS Kamep.
[Tomaya BEHTHIALIWHUX YCTAHOBOK.

1.

Tennosuii pexmMm maxr. CriliKicTh NPOBITPIOBAHHS TIPHUYMX BHPOOOK.
Bumoru npaBui 6e3meKu 10 TeMIiepaTypH 1 BOJIOTOCTI MOBITps y maxTi. dakropw,
BiJl SIKUX 3aJIGKUTHh TeMIleparypa B TipHMYMX BHpoOKax. CXeMU KOHAWIIIOBaHHS]
MOBITPSL B MIJI3EMHUX BHUpPOOKax. 3arajabHI TOJOXKEHHS. PO3paxyHOK CTIHKOCTI
npoBiTproBaHHA 3 3actocyBaHHs M [IEOM. ExcnepruMeHTanbHa OIiHKA CTIMKOCT]
MpoBiTproBaHHSA. [[iABUIIICHHS CTIHKOCTI MPOBITPIOBAHHS.
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12.

ABapiiiHi BeHTHJISIiIHHI pesKMMHM HA BYTUIBHHUX IIAXTAaX. 3arajabHI MOJOKECHHS.
3araqpHOLIAXTHI aBapiliHi BEHTHIALINHI PEXUMHU: 3arajlbHOIIAXTHE PEeBEPCYBaHHS
BCHTHJIAIIIMHUX CTPYMEHIB, KOMOIHOBaHE TMPOBITPIOBAHHS IAXTH, 3yIMHUHKY
BEHTHJISITOPIB TOJIOBHOTO TPOBITpIOBaHHSA. MicieBi aBapiifHi BEHTHIIALINH]
PEKUMU: TIABUIICHHS CTIMKOCTI TPOBITPIOBAHHS, MICIIEBE pPEBEPCYBaHHS,
3aKOpPOYYBaHHS BEHTHJIALINHOTO CTPYMEHS, PEHHMPKYIALIS TOXKEKHHUX Tras3iB,
Oaratopa3oBe peBepCYBaHHS BEHTUJISALIMHOTO CTPYMEHS.

13.

Bentuasiniiina cay:x0a maxrt. 3aranpHi moJoxeHHA. KoHTponb BuTpatu |
[IBUJIKOCTI pyXy TMOBITps. BuMip Temmeparypu, BOJIOTOCTI 1 THCKY MOBITpS.
JlenpeciiiHi 3lOMKH.

14.

IIpoBiTproBanHsi  kap’epiB  eHepriero  BiTpy. Ilpsmorouna  cxema.
PerupkyrsuiiiHa cxema.

15.

IIpoBiTproBanHsa kap’epiB eHepriewo BiTpy. IIpaMoTouHa-perUpKyIALiiHA
cxema. PenupkyssiiiHa-npssMoTouHa cxema. [IpoBiTproBaHHS TIIMOOKHUX BUPOOOK,
TpaHuiel Ta BUOOIB.

16.

IIpoBiTproBanHsi Kap’epiB eHeprielo TepMiyHHX cuJ. KoHBekTHMBHa cxemal
MPOBITPIOBAHHS Kap’ €PIB.

17.

[IpoBiTproBanHs Kap’€piB eHepriel TepMiuHUX cuJ. [HBepciiiHa Ta KOMOIHOBaH]|
CXEMH TPOBITPIOBAHHS Kap €PiB.

18.

[IpoBiTproBanHsA Kap’€piB 32 JONOMOro010 BiIbHUX cTPyMeHiB. CXeMH MiclLIeBO]]
BEHTHJIALII.

19.

IIpoBiTproBanHsi Kap’€piB 32 J0NMOMOro00 BiIbHUX CTPyMeHIB. CXeMU 3arajbHo
0OMIHHOI BEHTHJIALI].

20.

OCHOBHI NUTAHHSI TPOEKTYBAHHA MNPHUPOAHBOI BeHTHJANIlI Kap’epiB..
Bu3HaueHHs mapaMeTpiB MPUPOAHOTO MPOBITPIOBAHHSA Kap €py.

21.

OCHOBHi NHWTAaHHA TPOEKTYBAHHA TNPHMPOAHBOI BEeHTHJIALII Kap’epiB..
BuzHaueHHs KITBKOCTI 1 BMICTY IIKIJUTHBOCTEH Yy TIOBITP1 Kap’epy.

22.

OCHOBHI NUTAHHSI TPOEKTYBAHHA MNPHUPOAHBOI BeHTHJANIl Kap’epiB.
BuzHaueHHs mapaMeTpiB MPUPOAHOTO MPOBITPIOBAHHSA Kap €py.

23.

OCHOBHI MUTAHHS MPOEKTYBAHHSA IITYYHOI BeHTWISALII Kap’epiB. Bu3HaueHHs|
nepiosiB 1 MacmTa0iB BUKOPUCTAHHS 3ac00iB IITY4YHOI BEHTWIIALIi. Bu3zHaueHH:]
BUTPATH MOBITPS, HEOOX1THOTO /I BEHTHIIALIT Kap’ epy.

24.

OCHOBHi NHWTaHHS NPOEKTYBAaHHA IITY4YHOI BeHTWJ NIl Kap’epiB. BuOip
BCHTHJIAIIIMHUX YCTAaHOBOK, MICI[b X pO3TalllyBaHHS 1 CXEM IPOBITPIOBAHHS.
Bu3HayeHHs KUTBKOCTI BEHTWIALIHHUX yCcTaHOBOK. OmiHIOBaHHS €(EKTUBHOCT]
3aCTOCYBaHHS IITYYHOI BEHTHJIALII.

Pa3zom:

48

7. 3aBraHHs AJ151 CAMOCTiHHOI podoTH

[Tim wac caMoCTiiHOI poOOTH HEOOXIAHO OIpaIfoBaTH PO3AUIM JUCHHUILUIIHK 3TiTHO 1. 4,
BUKOPHCTOBYIOUM OCHOBHY PEKOMEHIOBAHY JIITEPATypy, 1 BiANOBICTH HAa KOHTPOJIbHI MHUTaHHS, II0
HaBEJICHI Y METOJIMYHUX BKa3iBKaxX 0 CaMOCTIMHOTO BUBYECHHS Kypcy [7]. Ha camocTtiiine BUBYCHHS
BUHOCSITHCSI TEMH HaBeJIeH1 y TaOIUIIi, 110 HaBe/leHa HIDKYE.

No KinpkicTh
o Hasga remn romuH

1 2 3

1 |CamocTiiiHe onpanoBaHHs MaTepiaJy JeKIiHHUX | NPAKTUYHHUX 3aHATD. 98
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1 2 3

Teoperuuni 3acagu peryJOBaHHs TOBITPOPO3NOAiJieHHsl. AepoIWHAMIYHI
2 [XapaKTepUCTHKH TUIOK BEHTWIALIHHOI Mepexi. «HaBeneHa» XapaKTepHCTHKA. 5
ExcriepruMeHTaIbHE BU3HAUYCHHS IPUBEICHOT XapaKTePHCTHKH.

3acaaum MoJeJIIOBaHHSI IIAXTHOI BeHTHsAUiHOI Mepexi. IlinrotoBka cxemy
BEHTWJISILI] IMIAXTH JO0 MOJEIIOBaHHSI. MOJEIIOBaHHS OCHOBHUX €JIEMEHTIB

3 BEHTHIIALIIHOI Mepexi. Bu3HaueHHS OIOpiB TUIOK-BUPOOOK 3a JJOMOMOTOIO >
koM roTepHoi Mmozen [IIBM. MonentoBaHHS po310IUTy MOBITPS.
Pazom: 108
8. InguBinyanbHi 3aB1aHHS
[HuBiTyanbHI 3aBJaHHS 32 KYpCOM HE Tiepen0ayeHi.
9. MeToau KOHTPOJIIO
[TepeBipky ¥ oriHIOBaHHS 3HaHb CTYACHTIB BUKJIa/1a4 IPOBOJIUTh Y HACTYIMHHUX (popmax:
I. OnuryBanns Ha 3aHATTAX .
2. Camocriiini muceMoBi po60TH Ha 5—7 XB.
3. OuiHIOBaHHS CaMOCTIHHOT pOGOTH CTY/IEHTIB.
4. Buxonauus KMP.
5. TlpoBeneHHs MiACyMKOBOIO IMMCHMOBOIO EK3aMEHY.
MeTtoa KOHTPOJIIO Ta KpUTEPil HOTo OIiHIOBAaHHS Kinpkictsb
OaiB
[TuceMoOBa KOHTpOJIBHA pOOOTA: max 20
- TIOBHA BiJIMTOBib HA BCI 3alMUTAHHS 20
- TIOBHA BiJINOBib HA BCI 3alUTAaHHS, KPIM OJTHOTO, Ha SIKE JIaHa
YaCcTKOBA BiJIMOBIIb 16-18
- Ha OJIHE 3alUTaHHS BiJIIOBIIb BiICYTHS 14
- Ha J[Ba 3allUTaHHS BiAMOBIb BiICYTHS 10-12
- JaHa BIAIIOBIAb JuIle Ha 1 3aUTaHHA 4-7
- HEe3aJO0BLIbHI BiIIMOBIAl HA BCl 3alIMTaHHS 0

[Tpumitka. IIncbMoBa KOHTpOJIbHA poOOTa MO TEOPETUYHOMY Marepialy MOXKe 3aMiHIOBAaTUCh YCHUM
OINUTYBAHHSM I10 J1aHiil Temi a00 MPOXOIKEHHIM TECTOBUX 3aBJaHb

10. Cxema HapaxyBaHHsI 0aJiiB

[TorouHe TecTyBaHHS Ta caMOCTiiHa poOoTa Maxkcumanbx
i i . . . . a cyma OuriB
3MICTOBHI MOIYJb 1 3MICTOBHIA MOJyJIb 2 3MICTOBHH MOAYIB 3 | apia CTPOBOI
T1-T7 T8-T10 | T11-13 | T14-T21 T22-T27 aTecTai
4 2 4 3 5 100

T1, T2 ... T4 — TeMu 3MICTOBUX MOJTYJIIB.
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