HATUOTASLHHE TEXHIYHWA YHIBEPCHTET YKPAIHU
«Kuipersinit nosreximivugin wmerrys imen lrops Cikopenkoros

TEHIOEHEPT ETHYHHIT QAKYIILTET

SATBLEPJIKEHO
Buenoro panoio
TennoenepreTuaHoro GakyibTery

ﬂgmm(’oan_s__nin 24,0

/ INPOIrPAMA
KOMILIEKCHOro ¢axoBoro BunpodysaHus
AUl BCTYIY Ha OCBITHIO MMPOrpamMy niAroTOBKH Maricrpa
«TennoeHepreTuka Ta TenioeHepreTHYHI yCTAHOBKH €1@KTPOCTAHLLfi»

3a cnewiaivnicnuo 144 Tenaoenepeemura

[Tporpamy pekomenioano kaeapoio TensoenepreTuxu

[Tporokon Ne Bl 2021 poxky
3asinysau kadeapu gi/ Oussra YEPHOYCEHKO

Kuis - 2021



1. BCTYII

MerTa BCTYITHOTO BUIIPOOYBaHHS — BU3SHAUEHHS PiBHSI HAOYTHX TEOPETUYHUX Ta MPAKTUYHUX 3HAHb,
iX BUKOPHCTaHHS MPH JOCTIDKCHHS Ta BHPIIICHHI KOHKPETHUX HAayKOBUX, HAYKOBO-TEXHIUHUX 3ajady, a
TaKOX BU3HAYCHHSI CTYICHIO MiATOTOBKH BCTYIHHUKIB JI0 CAaMOCTIMHOI poOOTH B yMOBax Cy4acHOTO
HABYaJIBHOTO MPOIIECY.

Berynne BunpoOyBaHHS HPOBOIUTBHCS Yy BHIVII KOMIUIEKCHOTO ICHHTY 3 TakuX (haxoBUX
JUCIUILIIH  criemianibHOCTI  TermoeHepretuka:  «TermmomacooOminy, «TexHidHa TepMOIMHAMIKAY,
«[ipporazogmHamikay, « TemoBi Ta aTOMHI €IEKTPOCTAHIIII.

BeTynmHUKM TOBMHHI MPOJAEMOHCTPYBATH 1 MiATBEPAUTH BIAMOBIIHUN PIBEHb TCOPETUYHHX Ta
MPAKTUYHUX 3HAHB, OTPUMAHUX MPU BUBYCHHI TaHUX TUCIUILIIH.

KommiekcHe (axoBe BHUIpPOOYBaHHS MPOBOAMTHCS IMMHCHMOBO HMOTO TPHBAIICTh CKIIAJA€ JBI
akageMiuni roguau (90 xBuimH) Oe3 mnepepBH. bimeT MICTUTH TpH 3aBIaHHS, SKi OOMPArOTHCA
BCTYITHUKOM 32 CJIIHUM >KepeOOM, i BKIFOYAE TPHU IMHUTAHHS 3 TPHOX OYyIb-SKHX IUCIMIUIIHH POTPaMu
KOMIUICKCHOTO (paxoBOro BHUIpPOOyBaHHS. TeopeTWyHe NHUTAHHS BIAMOBITHO IO MPOTPAMH BCTYITHHX
BUIIPOOYBaHb Iepedadae 3MICTOBHE 1 OOIPYHTOBaHE PO3KPUTTS MMOCTABICHOTO 3aBJaHHS. BUKOHaHH:
MPAKTUYHOTO 3aBJAaHHS Ma€ CKJIQJaTUCS 3 IMOCTAHOBOYHOI YaCTHHH 3ajadi, sSKa B pa3i HEOOXiTHOCTI
CYIPOBOJUKYETBCS MOSICHIOBAJIbHUMUA PHCYHKaMHM, 3allUCYy OCHOBHHX PO3PaXxyHKOBHX CITiBBIJIHOIICHb,
BUKOHAHHS YHCEIHLHOTO PIIICHHS 1 00TPYHTOBAHOTO aHATI3y OTPUMAaHUX PE3YJIbTATIB.

2. IIEPEJIIK IIMTAHDb, 11O BUHOCATBHCS HA ICITUT

2.1. [ucumniina «Temiomacooominy»

1. TenaonpoBOIHICT

1.1. TermonmpoBiAHICTB Ta TEIUIONEpeIava MPU CTALIOHAPHOMY TETZIOBOMY PEXKHMI.

[TonsarTs ternonposinHocti. Temneparypue nosue. TemneparypHuil rpagieHT. Bekrop miisibHOCTI
TEIUIOBOrO TOTOKY. 3akoH ®Dyp’e 1 KkoedilmieHT TermionpoBigHocTl. JudepeHiiiini  piBHAHHA
TEIUIONPOBIIHOCTI 1 HOro okpemi BHUIAAKH. MaTeMaTHYHHUN ONMMC TMPOLECY TEIIONPOBIIHOCTI. 3aKOH
Herotona-Pixmana. Koeoiuient temnosianadi. KonkperHi 3agaui TermaonpoBigHocTi. TemmonpoBiaHICTb
wiockoi  cTiHKM. KoHTakTHUIT TepMiuHMi omip. MeToan 3HIKEHHS KOHTaKTHOTO — OMOpY.
TermnonpoBigHICT OaraTomIapoBOi IMJIOCKOI CTIHKM. TemIonpoBiAHICTh OJHOIIAPOBOI LMIIHAPUYHOI
CTIHKHM IpH IpaHUYHUX yMoBax | poay. TemnonpoBigHICTh GaraTolIapoBoi IMJIIHAPUYHOI CTIHKH NPHU
rpannuHux ymoBax I pony. Teronepenada yepes miocky crinky. KoedimienT ternonepenayi. PiBHsHHS
Teronepenavi. Temonepenadya depe3 OararomapoBy IUIOCKY CTiHKY. Temsonepenada depes
OJIHOIIAPOBY LMJIHAPUYHY CTIHKY. JIiHIHHUMN KoedilieHT Teruionepenadi. JIiHIMHMNA TepMIYyHUI omip
Teruonepenavi. Terulonepenaya uepe3 OararomapoBy LHMIIHAPUYHY CTIHKY. TerionpoBiiHICTh
chepuyHOi CTIHKHM NpHU TrpaHUuHUX yMmMoBax | poay. TemnonpoBiaHICTh MJIACTUHU MPHU CTALlIOHAPHOMY
TEIUIOBOMY PEXHMMI Ta HAasABHOCTI BHYTPILIHIX JDKepesl TeIuoTH. TemmepaTypHe Mojie IUIACTUHH IpU
CTalllOHapHOMY TEIJIOBOMY pEXHMI Ta HAsBHOCTI BHYTPILIHIX JPKEpesl TeIIOTH. TerionpoBiIHICTh
HWIIHApPAa TpPU CTAI[lOHAPHOMY TEMJIOBOMY pEXHMi Ta HAasBHOCTI BHYTPIIIHIX [DKEpeNT TelJIoTH.
TemneparypHe moje UMIIHApPa NpU CTAlllOHAPHOMY TEIMJIOBOMY pEXHMI Ta HAsSBHOCTI BHYTPILIHIX
JpKepes TEIUIOTH.

1.2. KoHCTpYKTHBHI CIOCOOM 3MiHM IHTEHCHBHOCTI TeTJIonepeaayi.

CrocoOu 3MiHM IHTEHCHUBHOCTI Temonepeaayi. KOHCTpyKTUBHI CIIOCOOM 3MIHM 1HTEHCHUBHOCTI
terutonepenayi. [lnocka crinka. Kputnunuil niamMetp numiHapu4Hol cTiHkU. Bubip martepiany i30ssuii.
[naxu iHTeHcu(ikamii Temonepeaayi. Tepmiunuii omip Teruionepenadi. MOXKIUBOCTI 3HU)KEHHS
TEPMIYHOTO omopy Termionepenaydi. KOHCTpyKTHBHI CHOCOOM 3MiHM 1HTEHCHUBHOCTI TerJionepeaayi.
InTencudikamis TeriooOMiHy 3a paxyHOK opeOpeHHs. Tumnu opeOpenHs. Judepeniiiiine piBHSIHHS
TEIUIONPOBIIHOCTI TpsiMOoro pedpa AoBiTbHOTO mpodimo. Ilpsme pedpo MPSAMOKYTHOTO MPOQiIIO.
TenmonpoBigHICTE MPAMOTO pedpa npssMokyTHOTO npodimto. Koedimient edektuBHOCTI pedbpa. Pedpucta
ocka crinka. Teronepenaya yepe3 peOpUCTY TIIOCKY CTIHKY. Y MOBH BUT1IHOCTI OpeOpEeHHSI.



TennonpoBigHiCTh KibLeBOro ado MaiiboBoro pedpa MoOCTiiHOT TOBIIMHH. MeTo MpHOIU3HOTO
po3paxyHKy KoedimieHTa eeKTHBHOCTI pedpa Kpyryioro npodiiro.

1.3. TernonpoBiAHICTh TPH HECTAI[IOHAPHOMY TETUIOBOMY PEIKHMI.

@i3u4HI OCHOBH TPOLECY HECTAI[IOHAPHOI TEIUIONpOBiAHOCTI. HecTamioHapHa TeIuIonpoBiIHICTH
IJIACTUHU O0€3 BHYTPIIIHIX JuKepeln Teria. JudepeHniiiine piBHAHHS, K OMKUCYE TEMIIEpaTypHe MoJIe Mpr
HECTAaI[IOHAPHIM TEIUIONPOBITHOCTI TJIACTUHU 0e€3 BHYTPIIHIX JOKepen Tema. AHali3 pilleHHs
mudepeHIliiHOTO PIBHAHHS, AK€ OMHUCYE TEMIIEpAaTypHE I0JIe MPH HECTAI[lOHAPHIN TEIUIONpPOBIIHOCTI
IUTACTHHM O€3 BHYTPIIIHIX JuKepen Tersa. HecramionapHa TemIonpoBiHICTh MIIIHAPY 06€3 BHYTPIIIHIX
mokepen Tera. JludepeHiiiine piBHSAHHSA, SKE OIMMCYE TEMIIEpAaTypHE II0JIe TMPU HECTalllOHApHIN
TEIUIONPOBIAHOCTI LWIIHAPY ©O€3 BHYTPIMIHIX JOKepesn Teruia. AHami3 pimeHHs audepeHiiiHoro
PIBHSHHS, SKE OMHCYE TEMIIEpaTypHE IIOJie IPH HECTalllOHAPHINH TEIJIONPOBIIHOCTI HWIIHAPY Oe€3
BHYTPILIHIX JDKEpeN Teruia.

2. KOHBEKTHBHHH TEIII000MiH

2.1. ®i3u4HI OCHOBHU IMPOLIECCY TEIUIONEpeIayi.

®i3uuHi 0OCHOBH Iporieccy Tertonepenadi. KonBektuBHMiA Teriooomin. 3akoH Herotona-Pixmana i
koediuieHT TeruoBigaayi. IloHsarrs npo mnorpanuyHuii map. JlaminapHa Ta TypOyJleHTHA Tedid.
MexaHi3M TepeHoCy TeIUIOTH BiJ ra3zy 0 CTIHKM TNpH JaMiHapHIA Ta TypOyneHTHid Tewii. Brms
pi3HOMaHITHUX (PAaKTOpIB HA BEIMYMHY Koe(]illieHTa TeIuloBigfadi. MaTreMaTHYHHI OMHUC MPOILIECiB
KOHBEKTHBHOTO TeruiooOMiny. udepenuiiine piBHsaHHs eHeprii. JudepeHniiine piBHIHHSA pyXy. Y MOBH
OJTHO3HAYHOCTI MPU OMUCAHHI MPOIECIB KOHBEKTUBHOTO TEINIOOOMiHYy. PiBHSHHS pyXy Ta eHeprii s
TypOYJIEHTHOTO peXuMy pyxy piamHu. CriocoOu OTpUMaHHS PO3pPaxyHKOBUX (OPMYI Ui BU3HAUCHHS
koedirienTa TerUIoBiAIayi.

2.2. OcHOBH Teopii MOIOHOCTI (PI3UYHUX SBHILL.

OCHOBHI IOHATTS Ta BU3HaUEHHS Teopii nmoaiOHocTi. Pi3uuHa OCHOBA Teopli MoAiOHOCTI. IHBapiaHT
nonaidHocti. OgHoliMenH1 BennunHU. KoHcTanTu moaidHocTi. Teopemu mogiOHOCTI. AHANOTIYHI SBUIIIA.
Brnactusicts xoHcTaHT momiOHocTi. Ilepma Teopema momibnocti. Jpyra teopema moaioHoCTi. Tpers
Teopema mnoAiOHocTi. PizuyHMi 3MmicT uymcen mnoaidbHocti. Ymceno Hycenbra. Ymceno Ilekne. Ywucno
I'pacroga. Yucno Eitnepa. Yucno Ilpanarna. Yucno Crenrona. Bukopucranus Teopii moaiOHOCTI A0
SIBUIIA TEILTOBiAAaul. PIBHIHHSA m0oa10HOCTI.

2.3. OcHOBH TeOpii MOrPaHUYHOTO MIAPY.

Beryn B Teopito morpanunyHoro 1mapy. /ludepenuiiiHe piBHSHHS OUHAMIYHOTO IOIPAaHUYHOIO
mapy. Meroau Tteopii morpaHudHoro mapy. JudepeHuiiiHi piBHAHHS NOTPaHUYHOrO mapy. PimeHHs
IU(GEPEeHLIHHOTO PIBHAHHS TUHAMIYHOTO MOrpaHUYHOro mapy. OniHKa NOpsAKY YJIEeHIB, 10 BXOJATh 110
PIBHSHHSL.

2.4. TennoBingaya nNpy 30BHIITHHOMY OOTIKaHHI TiJ.

TennoBignaya npu Teuii Ha MIACTUHI. BrumuB “30BHINIHBOI” TypOyJIE€HTHOCTI, HE130TEPMIYHOCTI,
MO3/I0BXKHBOTO TPATieHTy TUCKY Ha IJIACTHHI Ha mepexif JiamiHapHoi Teuii y TypOyneHtHy. Ilepexin
JaMiHapHOT Tedil y TypOyJaeHTHY Ha TuiacTuHi. TeruioBiiaya TIacTUHU TIPH JIaMIHAPHIN Tedil MOTOKY.
TennoBignaya 1uiacTUHM TOpU TypOYNEHTHiM Tedii MOTOKy. Bu3HaYeHHS cepeaHbOro KOeQillieHTy
TETUTOBIAAa4l MPU TypOYyJIEHTHIN Teuli TeMJIOHOCIST Ha

rtacTuHi. TensoBigaaya mpHu 30BHIIIHBOMY OOTIKaHHI Ti1 pi3HOMaHiTHOI (opmu. Temnosingaua
IpU TMONEepeYyHOMY OOTiKaHHI IIHAPY. BruimB Ha TemnoBigmady KyTa araku. TeruioBigaada mpu
30BHIIIHBOMY OOTIKaHHI MY4KiB TJaKUX TPYO.

2.5. TennoBingaya npy NPUMYCOBIH Teuil piIuHH B TpyOax 1 KaHalax.

Oco6muBocCTI Teuii Ta TermI000MiHy B TpyOax. OcoOauBOCTI TeUil piAMHM 3 TOCTIHHUMU (PI3UUHUMU
BrnacTuBOCTAMU. OcobOnuBocTi  TemmooOMiHy. (OcoOnMBOCTI  JlaMiHAPHOI  HEI30TEPMIYHOI  Tedii.
TennmooOMiH mpu PI3HUX pexuMax Tedli piAMHM B TpyOax. B’s3kicTHO- TpaBiTaIlliiHUNA PEXUM Tedil



pinunu B TpyOax. TemoBingaua npu JaMiHapHOMY PEXHMI Tedii piJuHH B TpyOax. PiBHAHHS moaiOHOCTI
JUTsl BU3HAYEHHSI CEPEIHBOTO KOedillieHTy TeruioBiamadi. TeroBiggada npu TypOyJIEHTHOMY PEXHMI
Tedii pinuHU B TpyOax. TemnoBingaya npu nepexigHoOMy pexumi Tedii piauHu B TpyOax. TemnoBingaua
MIPH TeUii piIMHU B TPyOax HEKPYTJIOTO MOMEPEYHOTO Mepepizy.

2.6. TeroBiiaya npu BUTbHINA KOHBEKITII.

TennoBignaya npu BiIbHINA KOHBEKII B HEOOMexkeHOMY mpocTopi. Di3uuHI OCHOBH TEIUIOBiIai
MpU BUIBHIM KoHBeKIii. TerutoBiggaya BepTUKaNbHOI moBepxHI. TeruioBingaya npu BUIBHINA KOHBEKITii
Oins ropusoHTANbHOT TpyOu. TemnmoBigmada mpu BUTBHIA KOHBEKIIi Ois TOPU3OHTAIBHOI IIOCKOI
noBepxHi. TeruioBimmaya mpW BUIbHIM KOHBEKII B oOMexeHoMy mpoctopi. I[lpubnusamii meton
PO3paxyHKy TEIJIOBiAadi K BUIbHIN KOHBEKIi B HEOOMEKEHOMY MPOCTOpi. PiBHAHHS MOAIOHOCTI 1is
BH3HAUYCHHSI CEPEIHBOrO KOEQIIEHTY TeIUIoBijaadi. TemioBingadya TIpd BUIBHIA KOHBEKIIi B
TOPU3OHTAIBPHUX WIiMMHAaX. TemsoBignada mnpu BUIBHIA KOHBEKIii B BEPTHKAJBHUX LIUTMHAX.
ExBiBaneHTHUN KOe(]IIiEHT TEIUIONpoBigHOCTI. TeruioBiagadya Npu BUIbHIA KOHBEKIIi Yy BIIKPHTHX
BEePTUKATBHHUX KaHaiax (IMIUTHHAX).

3.Tennoobmin npu $HazoBUX mepexoaax

3.1. Teru1o0OMiH TIpH KUIIIHHI.

Bimomocti npo OynoBy pimuuu. Pyx Moyiekyn piguHH, TTOBEPXHEBHI HATAT, HAJIUIIOK THUCKY,
IIOB’13aHUH 3 OBEPXHEBUM HATSATOM. 3MOUYYBAHICTh, KPAEBUM KyT 3MOUYBaHHS.

BHyTpimHI XapaKkTEepUCTHKH KHITIHHA. 3apopKeHHs OynapOaliok mapu, KPUTHYHHNA paiyc.
[IBunkicTh pocty mapoBoi OynpOamku. BigpuBHuil niamerp OynpOamiku, ii ¢opma, yacToTa BiIpUBY.
Yucno firouux HEHTPIB MapOyTBOPEHHS.

[HTeHCUBHICTh TEIIOOOMIHY MpHU KHUIMIHHI y BenukoMy o0’emi. Knacudikaiis BUAIB KUIIHHS.
Po3znonin Temneparyp B 06’eMi kutuisa4oi piguau. Criocodu miaBoAy Teria 10 noBepxHi (r.y. 1-ro ta 2-ro
pony). KpuBa kumiHHs, MexaHi3MH, 1110 BUKOPUCTOBYIOTHCS AJIsl OMKCY TEIUI0O0OOMiHY Mpu KUMiHHI. 1-a Ta
2-Ta KPU3U KUITIHHS.

KoediienT TenioBignayl npu KUMiHHI y BeaukoMmy o00’emi. Monens TomyGiHCBKOro Ta #oro
y3arajibHIOI04a 3aJIeKHICTh, CEpedHs IIBUIKICTh POCTY HapoBoi OynbOamiku 3a nepiona. be3po3mipHi
excriepuMeHTanbHi popmynu JlaGyHioBa ta Kyratenaaze. Emnipuuni ¢dopmynu a1 Bou.

BrnnuB He3zanexxHHX napaMmerpiB Ha koegiuieHT TeruoBignayl. Kpusu kuminag. [lapamerpu, mo
BIUIMBAIOTh Ha MpOILEC KUIIHHA Ta iX BIUIMB Ha IHTEHCHBHICTh TemjaooOMiHy. ['iapoauHaMiuHa Teopis
kpuzn Kyrarenanze. MexaHi3M TemiooOMIHY MpH IUTIBKOBOMY KHUIIHHI piAMHU. BrumB mBUAKOCTI
MOTOKY PiTUHU Ha KOoe(ilieHT TETIOBIauil IpY KUITiHHI.

JIBodaznuii notik. ICTUHHI Ta BUTpaTHI XapaKTEpUCTUKU JBO(PA3HOr0 MOTOKY. Pexumu teuii, 3MiHa
napameTpiB J1BoazHOro MOTOKY IO JOBXKHMHI MaporeHepyrodoi Tpyou. Kpusu temoBingaui mnpu
MPOTiKaHHI BO()A3HOTO MOTOKY B KPYTJIii TPYOI.

3.2. Ten00OMiH IpH KOHJEHCAIIIT

Ocob6nuBocTi Tedii Ta TerI000MiHY Ipu KOHAEHcalii Ha moBepxHi. OCHOBHI YSIBJICHHS PO MPOLEC
KoHJeHcamii. TepMiuHui omip IUIBKK Ta TepMIYHMN omip (a3oBoro mepexony. Pexxumu Teuii miiBku
KOHJIeHcaTy (JJaMiHapHUH, XBUJIbOBUH, TypOyIE€HTHUR).

TennooOMmiH npu TUTIBKOBIN KOHAEHcalii HepyxoMoi napu. [locranoBa 3anaui

HycenbroMm, aHaniTHYHE BU3HAYEHHS KOeillieHTa TEeMIoBI a4l Ipy JaMiHapHii Tedii. JlokanpHu
Ta cepefHiil koedimientu TeroBigaayi. ®opmyna Hycenbra B Oe3po3mipHiit popmi. Konnencaris Ha
MOXWJIIH TTOBEPXHI Ta HA TOPU3OHTANIBHIHN TPYOi.

Bnnus ¢akropis, 1110 He BpaxoBYyIOThCs Teopieto Hyccenbra. Brumus 3minu

TemI0(I3MYHUX BIACTUBOCTEH PEUYOBUH, IMEPErpiBy Ta BOJOTOCTI MapH, BIUB CTAaHY HOBEPXHI.
BrnnuB XBUIBOBOrOo Ta TypOyJEHTHOTO peXUMY Teuli IUIIBKM KOHAEHcaTy. BIuMB MIBHIKOCTI
napu.TernnooOMiH mpu KOHAEHCAIil Ha Mydlll ropu3oHTaIbHUX TpyO. TemnooOMiH mpu KoHAeHcamii
BcepeauHi TpyO. [HTeHcudikallis TermiooOMiHy Mpy KOHIEHCAITIT.



4. BunpomiHIOBaHHS

4.1. TennooOMiH BUIIPOMiIHIOBAHHSM

OCHOBHI TOHATTA Ta BHU3HAYCHHS TEIJIOOOMiHY BHUIPOMIHIOBAHHSM. 3aKOHHU TEIJIOBOTO
BUNpoMiHIOBaHHS. 3akoH [lnanka, 3akon Credana-bonbumana, 3akon Kupxroda, 3akon Jlambepra.

TemmooOMiH BUITPOMIHIOBaHHIM MK TilaMu. TernmooOMiH BUIPOMIHIOBAHHSM MiXK JBOMA TiJIaMH,
pO3AlIEGHUMHU Tpo30puM  cepepoBuieM. [IpomeHneBuii TemnooOMiH MK JBOMa MapajlelbHUMU
noBEepXHsAMHU. TermnooOMiH 3a HasBHOCTI ekpaHiB. TemaooOMiH BHIPOMIHIOBAaHHSM MiX TLIOM Ta HOTO
00010HKO10. Tenao00MiH BUIIPOMIHIOBAHHSIM MK JBOMA TiJJaMH, TOBIJIBHO PO3TAIIOBAHUMH B IPOCTOPI.
KytoBi koedimieHTH BUITPOMiHIOBAHHS.

TermooOMiH B TMOINVIMHAIOYKMX 1 BUIOPOMIHIOIOYUX cepenoBuiiax. llepeneceHHs eHeprii
BUIIPOMIHIOBAaHHSIM B TOTJIMHAIOYOMY cepefoBuili. OnTthyHa TOBIMHMHA cepenoBuma. OcoOauBOCTI
BHUIIPOMIHIOBaHHS Ta3iB Ta mapiB. [I[poMeHeBHii TEIII000MIH MIXK Ta30BUM CEPEOBHUIIIEM Ta 000JIOHKOIO.
CknagHuil TETUI000MIH.

2.2 Iucuuniina «igporazoauHamika»

1. OcHOBHI DOHSATTS T4 3aKOHOMIPHOCTI
Cunmu ¥ HampyKeHHs, IO [JIIOTh B CYIHUIBHHX cepefoBumiax. @Oi3u4Hi BIACTHBOCTI,
TEpPMOJMHAMIYHI Ta T1IpOMEXaHi4HI MOJIEIN PiTUH 1 ra3iB.BigMiHHI 0COOIMBOCTI MEXaHIKH PiAWHHU 1 rasy.

2. Metoay BUBYCHHS PYXY PLAMHU

Meroay BHBYEHHS pyXy, KiHEMaTHUHI MOHATTA M XapakTEPUCTHKH PYXy PIIKUX YaCTHHOK i
notokiB. KiHemaTtn4Hi MeTonu # MOHATTS NPH BHUBYCHHI PyXy piauMH 1 ra3iB. Moxaenb pyxy piakoi
yactuHku. Teopema Komi-I'enemronbsua Kinematnuni reopemu — Ctokca Ta apyra ['enpmronsua. Meron
Jlarpanxa; Meron €iinepa.

3. OCHOBHI BiJOMOCTI PO PiJIKE i Ta30M0/1I0HE CepeIOBUIIIE
Maca. I'yctuna. Bara. Tuck. Bakyym. Temneparypa. CtucnuBicTtb. TemneparypHe po3LIMpEHHS.
Koedimient nuramiunoi B’ s3kocti. KoedimieHT KiHeMaTudHOT B’S3KOCTI.

4. JSBuiia Ha MOBepXHI po3ainy da3
3MouyBaHHsS piiMHOIO TBepjaoi moBepxHi. KpailoBuii kyr 3mouyBaHHsA. BinbHa mnoBepxHeBa
e”epris. KoedimieHT moBepxHeBOro HatAry. SBuia y xaniaspax. KanuisipHuit THCK.

5. Cunu [iroyi B pi/IdHax Ta rasax
MacoBi cunu (cunu Bard, iHepuii, enektpuuHi). IloBepxHeBi cuiam (HOpMajibHI CKJIaJOBI,
TaHTeHII1AJIbHI CKJIAJI0B1).

6. Crartuka

OcHoOBHE rifpocTaTHyHEe pIiBHSAHHA. PIBHAHHS Ul KpamenbHUX piauH. PiBHSHHS JUIs TrasiB.
INinpocratnunmii mapagokce. I'iapocratnunmii Trck. [loBepXHs cTajioro TUCKY PiAMHU Ta ii PIBHSHHSL.
PiBHAHHS pPO3MOJLTY TiIPOCTATUYHOTO THUCKY. THCK piAMHM Ha IUIOCKI 1 KPHUBOMIHIAHI TOBEPXHI.
BuxopucTtanHs 3aKkoHIB T1IPOCTaTUKM TpU OOrPYHTYBaHHI [1i pI3HUX NPUCTPOiB. MaHOMETpU Ta
BakyyMmeTpu. CrionydeHi nocyausu. [iapaBmiuynuii nmpec ta gomkpar. 3akoH Ilackans. 3akon Apximena.
[1naBaHHS T Ta 3aKOHM OCTIMHOCTI TUIaBalOUUX TiN Y pinuHi. LIeHTp THCKY.

7. Kinematuka

Ckanspai 1 BekTopHi nmosnsi. [Toepxust piBHS. Bekropni minii 1 TpyOoku. [losne mBuakocreit. Jlinii
TOKY 1 TpaekTopii. TpyOka TOKy, CTpyMiHb, MOTIK MBUAKOCTI. Oco0IMBI TOUKHU. Po3kiIaneHHs pyxy piakoi
YaCTKU.



8. JIunamika

['iapaBniuHe piBHAHHS HEPO3PUBHOCTI (HECTUCIMBA pianHA). ['iapaBmiuHe pyxy iAcabHOI PIUHH.
Iarerpan bepHymni nist egeMeHTapHOTO CTPYMEHs i7eaibHOi piguHH. [HTerpan bepnymm s mOTOKy
ineanpHOl pigwHM. IHTerpan bepuymni mns motoky peanbHoi pinuuu pinuau. Koedimient Kopiodica.
I'eomerpuuna intepmperanis iHTerpaina bepHysuii. Enepreruuna intepmperarnis interpaiga bepHysi.
JNuuamiuauii Hamip. [I’ezomerpumunuit Hamip. HiBemipHa Bucota. IIOHATTS Npo MOrpaHUYHUN IHap.
YMOBH MOSIBH TMOTPAaHUYHOTO Iapy. JlaminapHuii morpannynmii map. TypOyneHTHUI mOrpaHUYHHNA 1Iap.
YMOBH mepexoiy JIaMiHApHOTO TMOTPAaHUYHOIrO Iapy B TypOyneHTHuid. JlamiHapHHIl mnpoiapok
TypOYJIEHTHOTO MOTPAaHUYHOTO IIapy. Pyx peanbHux piamH i rasziB y TpyOax. Pexumu teuii. Po3moain
MIBUIKOCTI MO mepepizy Tpyou. JlinsHka rigpoarHaMivHoi crabimizamii. ['igpaBiaidyauii omip npu pyci
piauH i ra3iB y TpyOompoBoai. Brpatm Tucky B TpyO6i mo ii nmomkuHi. MicueBi BTpaTh THUCKY.
ExBiBasieHTHA 10BXKUHA NPU BU3HAYCHHI MICIIEBUX BTPAT TUCKY.

2.3 Incauiina «TexHiyHa TepMOIHUHAMIKA)

1. Iepiuii 3aKOH TEPMOAUHAMIKH

Cucrema i cran. KoarponbsHa nmoBepxHs. Tepmoannamigamii poriec. Pobora i rerutora. TepmiuHi
Ta KanopuyHi napametpu. MatepianbHuii 6ananc. [lepmmii 3aK0H TEPMOIUHAMIKY ISl 3AKPUTHX CHUCTEM.
[lepmmii 3akOH TEPMOAMHAMIKMA JUIsl BIAKPUTHUX cucTeM. JIBi QopMM 3ammcy NepHioro 3aKoHY
TepMoauHaMiKU. TernoeMHICTh. BU3HaUeHHS TEIIOEMHOCTI 32 MOJIEKYJISIPHO-KIHETUYHOIO TEOPI€I0 Ta 32
JOTIOMOT 00 Ta0NIUIh. TemIoeMHICTh CyMilli ra3is.

2. Ipyruii 3aK0OH TEPMOAMHAMIKU

®dopmymtoBaHHs Jipyroro 3akoHy tepmoauHamiku. Lukn Kapuo. Teopemu Kapno. Entpomis i
apyruii 3akoH. EHTpomist 1 TepmoauHaMiyHa BiporigHicTe. OCHOBHAa TEpMOJIWHAMiuyHA TOTOXXHICTh —
o0’elHaHHS TEPLIOTrO 1 APYroro 3aKOHIB TepMoAuHamiku. Excepris — mipa SIKOCTI €HEepropecypcis.
Bruie HeoO0OpOTHOCTEN Ha BTPATH €KCEPTii.

3. 3aranbHi CIIBBIIHOIIECHHS M)XK TEPMOINHAMIYHUMHU BEIMYNHAMH.
OcHoBHI MatemaTnyHi Metonu. PiBHsSHHS MakcBena. YacTHHHI MOXi/HI BHYTPILIIHBOI €Heprii Ta
eHTanbIii. JludepenuianbHi piBHAHHSA U1 TEIUIOEMHOCTI.

4. IneanpHuM 123

3aKkoHU iJeasibHOro Traszy. PiBHAHHS cTaHy AJs ileasbHOro rasy. TermoeMHicTh. Bu3HadeHHs
TEIJIOEMHOCTI 32 MOJICKYJISIPHO-KIHETUYHOIO TEOPIEI0 Ta 32 JOTIOMOTOK0 TaOIuIh. TermIoeMHICTh CyMmili
rasziB. Tepmiuni napamerpu. Kamopuuni napamerpu. TepMoanHamiuHi MpoOLECH 3 i€aIbHUMU Ta3aMHu.
[3oxopuuit mpomec. [306apauit mpouec. [3oTepmiunmii mporec. AmiabatHuit mpouec. [lomiTponuuit
npoliec 1 Horo yzarajgpHIOH0UYE 3HAYSHHS.

5. PeanbHuii ras.
3aranbHi BJIACTUBOCTI peanbHuX TrasiB. TaOmuii 1 giarpamu ais ra3is i piinH. TepMoaMHAMIYHI
IIPOLIECH 3 PEATIbHUMHU ra3aMu.

6. Bosiore noBiTps
[TonsTTs PO BoJsIOTe MOBITPSA. XapaKTEPUCTHKU BOJIOroro momiTps. Jliarpama BOJOroro moBiTps.
Po3paxyHku npol1ieciB BOJIOTOro MOBITPSI.

7. TepMoarHAMiKa TIOTOKY
PiBHSIHHS TIEepIIOTO 3aKOHY TEPMOIMHAMIKY JIJIS IOTOKY. AfiabaTHa Tedis B coriax 1 qudysopax.
Burtikanns razis i nmapu. [Ipocrte i ckinagne coma. JlpocentoBaHHs rasiB 1 mapH.

8. [TpsaMi 1UKIH
8.1 Ipsamuii ukit (pobGoue Tijio — icaIbHUI Ta3)




Harnitanas ra3iB 1 mapu. [luknm ra3oTypOiHHMX YCTaHOBOK 1 METOAM MiJBUIICHHS iX
edexTuBHOCTI. Perenepairis. [lukau ABUTYHIB BHYTPIITHBEOTO 3TOPAHHS 1 pEaKTUBHUX JIBUTYHIB.

8.2 Ilpsmuii iuka (poboue TiJIo — peanbHul ra3)

[IpocTtrii mapocuaoBUN IUKI. YJOCKOHAJICHHS MHKJIB IMapOCHIOBHX YCTaHOBOK. [IpoMikHmMiA
neperpiB. Perenepartis. TepmoaunamiuHi ocHOBH Teriogikanii. KomGiHOBaHUMIT IUKII.

9. 3BOPOTHI LUKIH
XonoawibHa ycTaHOBKa. L[k MOBITPsIHOT XOJIOAMIBHOI ycTaHOBKU. Llukn mapokommpeciitHol
XOJOAUIIBHOI yCTaHOBKU. TeIIOHACOCH] YCTaHOBKH.

2.4 Mucuumiina «TenjioBi Ta aTOMHI eJleKTPOCTaHIIDY

1.Tunu Ta kiacudikaris enexkrpocraniii. CroxxuBadi eHeprii

TEC ta AEC sx npomucioBi mianpueMctBa. OCOOJIMBOCTI €HEPTreTUYHOT Trary3i MPOMHUCIOBOCTI.
Tunm Ta xnacugikamis eNeKTPOCTaHLIW 3a BHIOM €HEprii, IO TNPOAYKYETHCSA, 3a MEPBHUHHUMHU
eHepropecypcamu, 3a IMOYATKOBUMHU IapamMeTpaMu MapH, 3a pPeKUMaMu poOOTH, 3a TEXHOJIOTTYHOIO
cTpykTyporo. Eneprernuni cucremu. O0’eqHaHa eHeprocucreMa YKpaiHu. Mojenb eHEepreTUYHOTrO
puHKY YKpainu. HepiBHOMIpHICTh CIIOKUBAHHS €IEKTPUYHOI Ta TEIJIOBOI eHeprii. ['padiku TermioBoro ta
SJIICKTPUYHOTO HaBaHTaXCHHs. [lanMBHO eHepreTwdHiI pecypcH. TEeXHONOTIYHI CXEMH MapoTypOiHHUX
€JIIEKTPOCTaHLIN, iX TepMonuHamiyHi mukiad. LlexoBa cTpykrypa. Opranizamis yhopaBiaiHHS Ta
excruryaTanii 6mounux TEC.

2. TermnoBa eKOHOMIYHICTh Ta €EHEPreTHYHI ITOKA3HUKHU €JIEKTPOCTAHIIN

Tepmonunamiuni ocHoBH pobotu TEC 1 AEC. EHepreTnuHi moka3HUKU poOOTH €IEKTPOCTAHIIIN.
[Mpunmunosi Termoi cxemu TEC. Ilutomi mokasnuku KEC. Butpatn enextpoeHeprii Ha BiacHi
notpebu. Po3paxyHku ais yMoB ekcrutyaranii. Oco0MBOCTI po3paxyHKy TerioBoi ekonomiuHocTi TELI.
[Mpunnumnosi ternoBi cxemu TEL] pi3Horo mpusHayeHHs Ta MOYaTKOBUX MapameTpiB mapu. OliHKa Ta
aHaJli3 MOKa3HUKIB TEIoBoi ekoHoMidHOCTI AEC pi3HOTro THITy, CXeMH, PO3PaxyHKH.

3.Croco6u miABUIIEHHS TEMJIOBOi €KOHOMIYHOCTI NapOTYPOIHHUX €AEKTPOCTaHIIH

BnnuB kinneBux ta noyarkosux napamerpiB napu TEC ta AEC Ha HaiiiHICTh Ta €EKOHOMIYHICTh
pobotu. Bubip kinueBux mnapamerpiB napu. [IpomikHHN meperpiB mapu, TEpMOJMHAMIYHI OCHOBM Ta
peanizanis. Bubip napamerpiB npomixHoro neperpisy Ha KEC ta TELl. Bruine npoMi>kHOro mneperpiBy
Ha EKOHOMIYHICTb, HAJIMHICTh Ta MaHEBPEHICTb €HeproOyoKiB. JlomycTHMa BOJIOTICTH Ha OCTaHHIX
crynensx TypOin. Cenaparist mapu. Ananiz ekonomiynocti AEC B nopiBusiaHi 3 TEC. PereneparuBuuii
niairpiB xusuibHOI Bogu Ha TEC ta AEC, TepmoanHamMiuHi ocHOBH. BuOip ontumansHoi Temneparypu
KUBWIBHOI BOJM, KUJIBKOCTI Ta MapameTpiB BifOopiB mapu. Posmoain miairpiBy BOAM 3a CTYNEHSIMHU
perenepariii. BB crnocoby Ha HafiliHICTh, €EKOHOMIYHICTh Ta BapTiCTh OO0JIQAHAHHS TEIUIOBUX CXEM
TEC Tta AEC. OcoOnuBicTe po3moAuly HiAIrpiBy Boau 3a crymneHsMu pereHepauii Ha TEC 3
npomneperpiBoM. TuUNM Ta KOHCTPYKII pereHepaTMBHMX MiJirpiBaviB. AHali3 €KOHOMIYHOCTI,
eKCIUTyaTaliiiHoi HaaiWHOCTI, KamiTalbHUX BUTpaT. Bubip Tumy pereHepaTUBHUX MiAIrpiBaviB
KUBHJIBHOI BOAM Ta KoHjaeHcary. CrocoOu Ta CXeMHU 3JHMBY JpPEHaKy MOBEPXHEBUX pEreHepaTUBHHUX
nigirpisayiB. BunocHi ta BOy/10oBaHI OXOJIOKyBadl Iapu Ta JIpeHaXxKy, cCXeMH BMUKaHHSA. OcoOIMBOCTI
cucTeM pereHepanii BUCOKoro Ta Hu3bkoro Tucky Ha TEC ta AEC pi3HOT MOTYKHOCTI Ta mapameTpiB.
[linBuieHHsT EKOHOMIYHOCTI JIIIOYMX EJEKTPOCTAHIIM IUIAXOM PO3IIMPEHHS HaAOyJAO0BOKO Ta
npudyI0BOIO.

4.banancu mapu Ta Boau B KoHTypax TEC ta AEC. CnocoOu yrumizailii BTpaT mapu Ta
KOHJIeHCATy

Brpara napu Ta xonnencaty Ha TEC ta AEC. BB 30MTKIB BOIM Ta Mapu Ha €KOHOMIYHICTh
pobotn enekTpoctaniii. CrocoOu MIATOTOBKM JOMATKOBOI BOMW. YTHmi3allis 30WUTKIB Tapu Ta
konaeHcary Ha TEC. TeruioBi Ta constai 6anancu. Tepmiuna Bogoniaroroska. Bumapni ycranosku TEC,
THIH, KOHCTPYKIIii, BapianTu BBIMKHeHHs B TerioBl cxemu TEC 1 AEC. baraToctynenesi BUnaproBaibHi




ycraHoBKH. CxeMH NMpOAYBKM KOTJIiB Ta BunapHux ycraHoBok TEC. OGpo6ka Boau Ha AEC pi3HOro
tuny. banancu nmapu ta Bonu Ha AEC.

5. Jleaepauis Bogu Ha TEC ta AEC

®i3uKo-ximMiuHI OCHOBHU Jeaepalii Boau. Bumoru no sikocti kuBmibHOi Bogu TEC Ta AEC.
dakTopH, 110 BIUIMBAIOTh Ha €(PEKTUBHICTH Acaepallii BoaW. XiMIYHI Ta TEPMidHI METOAM BUILICHHS
KHUCHIO 3 >kuBWiIbHOT Bonu TEC. 3mimnyroumii migirpiBau neaepatop. OyHKIIi geaepatopiB B TEIIOBUX
cxemax TEC ta AEC. BrxirodeHHs aeaepaTtopiB B TEIUIOBI CXEMH eJleKTpocTaHiiii. HeirpanbHo-
KHCHEBUH BoAHO-XiMiuHu# pexkuM Ha TEC. YMoBu peanizanii. be3neaepaTopHi TEIIOBI CXEMH.

6. JKuBHIbHI YCTAaHOBKH, TPYOOIIPOBOIN Ta apMaTypa eIeKTPOCTAHIIIN

Kusunpni ycranoBku TEC ta AEC. [Ipuznavenss. Tunu >kuBMIbHUX HacociB. CXeMH BKIIFOYCH-
Hs TypOOTPUBOIIB, OAHO- Ta JBOIITAOMHI CXEMH BMHKAHHS JKUBUJIBHHX HACOCIB B TEILJIOBI CXEMH.
Oco6muBocti kuBWiIbHUX HacociB AEC. TomoBri mupkymsmiiiani Hacocu AEC. TpyOGompoBonau
eNIEKTPOCTAHILII, BUMOTH, XapaKTEPUCTUKH, KaTeropii. TexXHIYHMH pO3paxyHOK TPYOOHPOBOIIB.
Apmarypa eleKTpOCTaHIIiii: 3amipHa, peryorya Ta 3ao0iKHa.

7. Kom6inoBaHuii BUPOOITOK eIEKTPOCHEPTIi Ta TeIIOTH

KombinoBana reHeparmisi Teruia i enekrpoeHeprii. OcobmuBocti TELl, sk eHepreTHuHOro
nianpuemctBa. Ouinka terioBoi ekoHoMmiuHocTi TELL. Bigmyck mapy nmpoMuCIIOBUM CHOXKHMBa4aM TeruIa
Bin TEL. Bignyck mapu 3 nmpotutucky TypOid Ty P. Binmyck npomuciioBoi mapu 3a gonomororw POY.
Binmyck TeXHOJOTIYHOI apu 3 npoMucioBoro Bigdopy Typ6in tuny IIT. Biamyck npomucnoBoi mapu 3a
JOTIOMOTOI0 TEPMOKOMIIPECOpiB. 3aKkpUTa cxema BIAMYCKY MPOMHCIOBOI Mapy 3a JAOMOMOTOI0 Tapo-
neperBoproBaviB. Biamyck rapsuoi Bogu 3 TELl. Temnmodikauiini ycranoBku TELl. baratoctyneneBuii
HiIrpiB MEpPEKHOI BOJIU 1 HOTO TeIIoBa e€(peKTHBHICTh

8. KommoHoBKa roioBHUX KopryciB Ta reaepanbHux mwiaHiB TEC ta AEC

TexHiuHl Ta eKOHOMiI4HI BUMOTH 10 KomnoHo-BkM ['K. Bapiantu xommnonoBok. Bubip miomi
OynyBanHs enektpoctaniii. ['enepanbni mmanum TEC, TEL, AEC. Ilutomi mNOKa3HUKH TEHIUIAHY.
TexHiuHI BUMOTM KOMIIOHYBAaHHS T'OJIOBHUX KopIyciB. OcoOIMBOCTI KOMIOHOBOK TI'OJOBHUX KOPITYCiB
AEC.

9. Hosi nporpecuBHi METOAM OTPUMAHHS €HEPril Ta EPCIEKTUBA PO3BUTKY €HEPrETUKHU

I"a3oTypOinHi enextpocraniii. Llukn bpaiitona. Ternmosa cxema I'TY. [Ipomucnosi ra3oryp0inHi
yctanoBku. KombOiHOBaH1 maporazoBi ycraHoBkH. [1['Y 3 BUTICHEHHSIM pereHepaiiii, 3 HU3bK0- Ta BUCOKO-
HAINlOpHHUMH TAapOoTreHepaTopaMH, 3 KOTIOM-yTuiizaropoM. CrocoOu nmpsMoi KOHBepCii XiMIYHOI eHeprii
najuBa B eleKTpuuHy. Enekrtpocranuii 3 Mar"itoriipoanHaMiyHuMu ycraHoBkamu. MI'J[ ycraHoBKa sik
BUCOKOTemrieparypHa HazaOynoBa TpaauuiiHoi TEC. TepmosmepHmii cunrte3. Kputepii iHimiami3zamii
KEpPOBaHOTO TEPMOSACPHOTO cHHTe3y. KoHIemnis iHepiaTbHOrO KEPOBAHOTO TEPMOSICPHOTO CHHTE3Y.
TermnoBa cxema iHpewiadbHOI TepMosAepHOi enekTpocranuii. KoHuenmiss KBasicTalioHapHOTO
TEPMOSAJIEPHOTO CUHTe3y. MiKHApOJAHUN eKCIIepUMEHTAIbHUN TepMmosinepHuil peakrop ITER.
Opraniuyanii nukn Penkina. Cdepu 3acrocyBanHs ORC ycranoBok. Bubip TermmoBux HOCIiB st
YCTaHOBOK OpraHIYHOTO UKy PeHkina.

IMPUKIHOEBI ITIOJIOXKEHHSA
Jlns BUKOHAHHS MPAKTUYHOTO 3aBJIaHHS KOMIUIEKCHOTO (paXxOBOTO BHIIPOOYBaHHS IependadeHo
BUKOPHUCTAHHS JIOBIIKOBOrO Marepiany (Taliuill BIaCTUBOCTEH, rpadikv, HOMOTpaMu) Ta 1HXKEHEPHUX
KaJIbKYJSATOPIB.

PEUTUHHIOBA CUCTEMA OLIHKH PIBHSA MIATOTOBKHA BCTYIIHUKIB

PeiiTuHr (YncenpHUI €KBIBAJICHT OLIHKH 3 (haxoBOro BUNPoOyBaHHS @) BpaxoBYye piBEeHb 3HAHb 1
YMiHb, SIKl BCTYITHUK BUSBHB MPHU BUKOHAHHI KOMIUIEKCHOTO (haxoBoro BUNpoOyBaHHs. KinbkicTh Oauis,



HaOpanux Ha icnuti (D), popMyeThes K cepenHboaprpMeTHUHa cymMa 0ajiB, HAPAXOBAHUX BCTYITHHUKY
32 BUKOHAHHSA KOXXHOTO 3aBJAaHHA KOMIIJIEKCHOTO (haxoBOTO BHIIPOOyBaHHS. TeopeTHYHEe HHUTaHHS
BIJIMIOBITHO IO MPOTpaMH BCTYIMHHX BHIIPOOYBaHb mNepeadadae 3MiCTOBHE 1 OOTPYHTOBAHE PO3KPUTTS
MIOCTABJICHOTO 3aBJaHHA. BUKOHAaHHS MPAKTUYHOTO 3aBJaHHS Ma€ CKJIAJATUCS 3 MOCTaHOBOYHOI YaCTHHU
3ajadi, fKa B pa3i HEOOXIAHOCTI CYNPOBOKYETHCS MOSCHIOBAJHHUMHU PHCYHKAMHM, 3alUCy OCHOBHUX
PO3paxyHKOBHX CITiBBIIHOIIICHb, BUKOHAHHS YHMCEIBLHOTO PIIICHHS 1 OTPUMAaHHS BIJIIMOBIJI 13 3alHCOM
OJVHMIIb BUMIpIOBaHHA. TakoX BUKOHYETbCA aHali3 Ta OOIPYHTYBaHHS OTPUMAHUX pPeE3yJIbTaTiB.
3arajgom OiJeT MICTHTh TPU 3aBJAaHHS, IO OJHOMY IHUTAHHIO 3 KOXHOI nucuuiutink. OLiHIOBaHHS
KOXHOTO 3aB/IaHHSI BUKOHYETHCS 32 PEUTHHTOBOKO CHCTEMOTO 3TiHO Tabmui 1.

Tabmuus 1 — Po3paxyHOK OILIHKYM BUKOHAHHS KOXHOT'O 3aBAAHHS KOMILJIEKCHOTO (haxOBOTO

BUMIPOOYBaHHS
Kinbkictb
Xapaktep BUKOHAHHS 3aBJIaHHS PEUTHHTOBUX
OaiiB

BerynHuk 3MICTOBHO 1 OOTpYHTOBAaHO PO3KPHUB TEOPETHUHE MHUTAaHHA (HE
Menmre 95% motpibHol iHopMarlii). AGO BUKOHAB MPAaKTUYHE 3aBIAaHHS 0e3 95— 100
MOMHJIOK 1 OTpUMaB BipHY BIJANOBiAb, HaJaB OOIPYHTOBAHUU aHai3
OJICpKaHUX pe3yabTariB. JlOMyCKaeThes 0/THE HE3HAYHE BUIIPABIICHHSI.
BerynHuUK 3MICTOBHO pPO3KpUB TEOpPETHYHE MHTaHHA, ajieé OOTPYHTYBaHHS
BUKOHAaHO HeaocTaTHbo (He MeHme 85% moTpiOHoi iHpopMmarlii). AGo
BHUKOHAB IMPAKTUYHE 3aBJIaHHS 0€3 MOMUJIOK 1 OTPUMAaB BipHY BiJIOBi/b, ajie 85-94
Ha/IaB aHAJII3 O/Iep)KaHUX pe3ysbTaTiB 0e3 o0rpyHTyBaHHs. JlomycKaeThCs aBa
HE3HAYHUX BUIIPABJICHHS

BerynHuk 3MICTOBHO PO3KpPHB TEOpeTWYHE MUTaHHS (He MeHme 75%
noTpiobHoi iHdopmMarlii). AG0 BHKOHAB MpaKTUYHE 3aBJaHHS 3 HECYTTEBUMU
HETOYHOCTAMHM, SIKI HE B MOBHIM Mipl BigoOpakaroTh (I3UKY IPOLECY, 7584
OTpUMaB BIAMNOBi/Ib, HaJaB aHANI3 OJEpKAHUX pe3ynbTaTiB. JlomyckaeTbcs
TPY HE3HAYHUX BUIIPABICHHS.

BerynHuk po3kpuB TeopeTmyHe mnuTaHHsA (He MeHmie 65% mnoTpiOHOI
iH(popmMmarlii). AG0 BUKOHAB MPAaKTHYHE 3aBIaHHS 3 MMOMUIIKOIO, sIKa MpU3Bea 65 — 74
70 KIHIICBOI BIJAIOBIAI 3 TIEBHUMHU HEIOJIKaMH, HaJaB aHAJ3 OJCpXKaHUX
pe3ynpratiB. JlomycKkaeTbest YOTUPU HE3HAUYHUX BUIPABICHHS.

BerynHuk po3kpuB TeopeTHuHE MUTAHHS, ajie HeJoCTaTHho (He MeHie 60%
notpiOHoi iHGpopmanii). AGO BHUKOHAB NpPAaKTUYHE 3aBJAaHHSI 3 TEBHUMH

MMOMUJIKaMH, SIKI TIPU3BEIM 10 HENMPaBWIBHOI KIHIIEBOI BIJAIMOBiMI, Ha/aB 60 - 64
aHani3z  oJepXaHWX  pe3yibTariB. JlOMycKaeTbCs I ATh  HE3HAYHHUX
BHIIPABIICHbD.

BerynHuk He po3kpuB TeopeTHuHe muTaHHSA (MeHme 59% moTpiOHOL
iH(popMmallii), Y1 HaJaB BiIOBI/Ib, IKa HE BIANOBIJAE€ CYTHOCTI 3aB1aHHA. AGO
JUISL TIPaKTHYHOTO 3aBJIaHHS BUKOHAB JIMINE MOCTAHOBOYHY YACTHHY 1 3aIluC
okpemux ¢opmyn. Po3paxyHku He BUKOHaHI, a00 MICTATH TpyOi MOMHIIKH.
KinmeBa BinmoBiAb BiICyTHA, a00 € HEMpaBWIbHOK. KilbKiCTh BUIIPaBICHD —
OlJIbIIIE 1T ATH

59 1 menmre

[Ipu BUKOHaHHI BUMOT, HaBEJICHHUX B KOJIOHII “XapakTep BUKOHAHHS 3aBJaHHS , BCTYITHUK Mae
3MOT'Yy OTpUMaTH MaKCHMaJbHY KUIBKICTh OalliB 3 Jlama3oHy, BKa3aHOIO B TOMY 3K PSAAKY B KOJOHLI
“KinbkicTh 6aiiB”, 32 yMOBHU BicyTHOCTI mTpaduux 6aniB. Ltpadui 6anu MOXKyTh HapaxOBYBaTHUCh 3a
HACTYITHE:

- IOPYILICHHS JIOT1YHOI MOCIIOBHOCTI BUKJIaZeHHs Matepiany — 1...6 mrpadni 6anmu;

- OKpeMi, JIenio HediTKi (OopMYJIIOBaHHS, SKI JOMYCKAlOTh HEOJHO3HA4yHI TiaymadeHHs — 1.2
mTpadgHi 6an 3a KOKHE Take (OPMYITIOBaHHS;



- IOpyLIeHHd MaciTaly MpH 300pakeHHSIX 3aleXHOCTe Ha rpadikax, BiICYTHICTh MO3HAYCHb
BEJIMYMH Ha ocsiX rpadikiB — 1...2 mTpadHi 6anu 3a KOKHUHN 3 BKa3aHUX HEJOJIKIB;

- CTHJIICTHYHI Ta TpaMaTU4Hi MOMUIKY — 1...2 mrpadHi 6anu 3a KOXKHY 3 TOMUIIOK;

- HEOXallHO HANMCAaHWK TEKCT BIAMOBiAI 13 3HAYHOIO KUIBKICTIO BHIIPAaBJIEHb, IO CYTTEBO
YCKJIQIHIOE CIIPUHHATTS Bianosiai — 1...6 mrpadni 6anu.

3aranpHUi NOoKa3HUK @ BH3HAYAETHCH, SIK CepeIHhOApU(DMETHYHE 3HAYECHHs OaiB, HApaXxOBaHUX
BCTYITHUKY 32 OKpeMi 3aBJaHHS KOMIUIEKCHOro (paxoBoro BumpoOyBanHsA. [y BUNpoOOyBaHHS, sKe
CKIIaTaeThes 13 3-X 3aBaanb: @ = (O1+D2+D3)/3.

Jns mepeBeAeHHs CyMapHOro peltunry @© y TpaguimiiHi OIMHKH CIiJi KOPUCTYBaTHCA
TadJmuero 2.

Tabmuus 2 — BignoBigHICT CyMapHOTO peUTHHTY @ TpaauIiiHUM OIliHKaM

3HauenHsa O OriHKa TpaauiiiHa
95 -100 BIZIMIHHO
85-94 nyxe noope
75-84 noope
65— 74 3aJJ0BUTBHO
60 — 64 JOCTaTHBO
59 1 meHIe HE3aJI0BIIbHO, BCTYITHUK BUKIIIOUAETHCS 3 KOHKYPCHOTO B110OpY
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(roBHE HallMEHYBaHHsI BUILIOI'O HABYAJILHOIO 3aKJIaJLy)

OcBiTHI# CTYIIIHB mazicmp
CrenianbHICTh 144 Tennoenepeemuxa
(na3Ba)
HayanpHa qucnuriina Komnnexcne ¢haxose sunpobdysanms

EK3AMEHALIMHAMN BIJIET Ne

1. Ilosacnumu hizuyny cymuicms 0CHOBHUX cnOCODI8 nepenecenHs: menjiomu.

1l]o make cknaonuii meniooomin? Hasedimv npukiadu ckiaoHo20 meniooOMiny.

2. loeanvnuti yuxn I'TY 3 niogedennusm meniomu npu p = CONst.

3. Hasecmu ocnoeHi gidomocmi npo pioke i 2a3onodibne cepedosuue (maca, 2ycCmumd,

8aza, CMUCIUBICMb, meMnepamypHe po3uuperts, OUHaAMIYHUL KoepiyicHm 8 s3Kocnil,

KiHemamuuHuil Koeghiyienm 8 si3Kocmi).

TenﬂoeHepeemuKu ma menjloeHepecemudHux

3aTBep/HKEHO Ha 3acifanHi Kadenpu YCMAHOBOK el1eKmpoCmanyiu
[Tporoxoi Ne Bil  « »  JI0mo2o 20 21 poky
3aBigyBau kadeapu Onvea YEPHOYCEHKO
(miammc) (mpi3BuwIe Ta iHimia M)

HauionajbHuii TexHiYHMi yHiBepcuTeT YKpaiHu
«KniBcbknii nojirexniynmii incruryr imeni Irops Cikopcbkoro»

(moBHE HalfiMEHYBaHHS BUIIIOTO HABYAIHFHOTO 3aKJIA/Ly)

OcBiTHI# CTyIiHB Mmazicmp
CrerianbHICTh 144 Tennoenepeemuxa
(Ha3Ba)
HapuanpHa nucrummiina Komnnexcne paxose eunpobysanms

EK3AMEHAIIIMHUM BIJIET Ne

1. Pecenepamugnuii nioiepie sdcusuibHoi 600U AK Cnocib niosuwyeHHs menio8oi eKOHOMIYHOCMI

TEC ma AEC. Tepmoounamiuni ocnosu. Peanizayis. [lpuxnaou.

2. Dizuxo-ximiuni ocnosu mepmiunoi deaepayii 600u na TEC ma AEC. 'az00unamiynutl

NPUHYUN 83A€MOOII NOMOKI6 600U Ma napu.

3. Hoscuimo neooxionicme ycknaonenns koncmpykyii IIBT TEC ma AEC. Ckradime cxemy

ek0uenHs ix 6 mennogy cxemy IITY.

TenﬂoeHepzemuKu ma menjioeHepecemudHux

3aTBepKEHO Ha 3acCiJjaHHi Kadenapu YCMAaHOBOK el1eKmpOoCmAaHyiil
[TpoToxoi Ne BilT  « »  JI0mMo2o 20 21 poky
I'osoBa migxomicii Onvea. HEPHOYCEHKO

(migmuc) (mpi3BuIIe Ta iHimiamm)
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