gu HauioHanbHUii TEXHIUHUI YHiBepcUTeT YKpaiHu
ag «KUTBCbKWUWA MONITEXHIYHUIA IHCTUTYT Ka(bep,pa

imeHi IFOPA CIKOPCbKOIO» aTOMHOI eHepreTukKm

TennorigpaBnnyHa eqpeKTUBHICTDb i

HaAiWHICTb eHepreTU4yHoro obnagHaHHA

Po6oya nporpama HaB4YanbHOI AucuunniHm (cnnaodyc)
PekBi3nTn HaB4YanbHOI ANCLUNITIHN

PiBeHb BMLLOI OCBiTH Tpemiii (océimnbo-naykoeuii)

Fany3b 3HaHb 14 Enexmpuuna ingcenepis

CneuianbHicTb 142 Enepzemuune mauunodyoysammsi

OcBiTHA nporpama Enepeemuune mawunobyoyeanms

CrtaTyc aucumniHm Bubipkosa

Popma HaBYaHHA ouHa(OeHHa)

Pik niarotoBku, 2 Kypc, ecHAHUl cemecmp

cemecTp

O6car gucumnniiu 4 kpeouma, 120200un: 36 200un nexyiti, 18 200un npakmuynux 3ausims, 66 200uH
CPC

CemecTtpoBum 3anix / mooyivHa konmponvha poboma

KOHTPOSb/ KOHTPOSbHI

3axogm

Po3knap 3aHATL http://roz.kpi.ua/

MoBa BMKnagaHHA Yrpaincvka

IHcbopmaLisi npo Jlexrop: x.m.n,00y. Bopobtioe Muxuma Banepitiosuy, vorobiov.nikv@gmail.com

KepiBHUKa Kypcy / [MpakTuuHi: x.m.#H, doy. Bopobiios Mukuma Banepiiioguu,

BUKNagayiB vorobiov.nikv@gmail.com

Po3amiweHHs Kypcy https://classroom.google.com/c/ODQ2NTYSMDYzMDIw
Mporpama HaBYanbHOI AUCLUNNIHU

1. Onuc HaB4YanbHOI AUCUUNIIHWY, I MeTa, NpeAMeT BUBYAHHSA Ta pe3ysfibTaTu HaBYaHHA

MeTolo HaByanbHOI AWCUMNMIHM € NigrotoBKka acnipaHTiB B ranysi eHepreTMyHoro

MalmnHOOYyayBaHHA LWOAO BU3HAYEHHS TennorigpaBnivyHoi HagiMHOCTI eHepreTM4yHoro obnagHaHHs,
NPOrHO3yBaHHA aBapiNHNX pPeXMMIiB Ta epekTUBHOCTI horo pobotn. MeTta nepenbavae hopmyBaHHSA
30aTHOCTEN (KOMMNETEHTHOCTEN), AKi acnipaHT Habyae nicnst BUBYEHHS ANCUUNAIHN:

— 3paTHiCTb BUKOHYBATW OpuriHanbHi AOCHiIIKEHHSA, OCAraTu HayKOBUX pesynbrarTiB, siki CTBOPIOTh
HOBi 3HaHHA y cbepi eHepreTMYHOro mMalmMHobyayBaHHA Ta AOTMYHMX OO Hel MiKOuCUMNAiHapHUX
HanpamMax i MOXyTb OyTu onybnikoBaHi y NpPOBIQHMX HAYKOBUX BWAAHHAX 3 €HEepreTU4Horo
MaLlMHOBYAYyBaHHA Ta CyMixXHMX rany3en (PK1).

— 3patHicTb hopmyntoBaTn HaykoBy Npobnemy (3agady), WO Mae TEOPETUYHE Ta NMPaAKTUYHE 3HAYEHHS
B rany3si eHepreTM4Horo MalnHOBbyayBaHHS, BU3HA4YaTH LWNAXM Tl BUPILLEHHS i3 3any4YeHHSAM Cy4YacHMX
TEOPETUYHMX Ta eKCcnepuMeHTanbHNUX MeToAiB Ta iHopmaUinHmx TexHonorin (PK 5).

MpeoMeToM  BMBYEHHS  OUCUMMNIHW € NUTaHHA  HadiMHOCTI  TennorigpaeniyHnx  Ta
HENTPOHHO-I3NYHNX NPOLECIB B eNeMeHTax eHepreTu4yHoro obnagHaHHs (30kpeMa s4epHUX peaktopax
Ta [OMNOMIKHOIO 0OnagHaHHA enekTpocTaHuin). Pesynbratom BMBYEHHS AUCUMNIIHWM MakTb CTaTu
dopMyBaHHSI Ta PO3BUTOK MPOrpaMHNX pe3ynbTaTiB HaBYaHHS:

- MaTtn nepenosi KOHUeNTyanbHi Ta METOOOMNOrYHI 3HAHHS 3 EeHEepPreTUYHOro MallMHoOByQyBaHHS | Ha
MeXi npegMeTHUX rarnys3en, a TakoX AOCNIAHULbLKI HaBWYKW, OOCTaTHI ANs NPoBeeHHSA HayKOBUX i
NPUKNagHuUx AoChidXeHb Ha PiBHI OCTAHHIX CBITOBMX AOCArHEHb, OTPUMAaHHSA HOBWUX 3HaHb Ta/abo
3aincHeHHs iHHoeauin (MPH 1).

- [nnboko po3ymiTM cyyacHi NpobrnemMn HayKOBO-TEXHIYHOMO PO3BUTKY HAyKW i TEXHIKM BpaxoByH4u
CBITOBi JOCSITHEHHS B rany3sdx eHepretmkM Ta eHepreTMYHOro MalMHOByayBaHHA 3 ypaxyBaHHAM


http://roz.kpi.ua/
mailto:vorobiov.nikv@gmail.com
https://classroom.google.com/c/ODQ2NTY5MDYzMDIw

TEXHIKO-EKOHOMIYHWNX i eKONOriYHMX HanpsiMiB, 3HaATU | 3aCTOCOBYBATU CydacHi TEXHOMOriI eHepro- Ta
pecypco3bepekeHHs.

2. lpepekBi3anTn Ta NOCTPEKBI3UTU QUCLUNIIIHU (MicLe B CTPYKTYPHO-NOriYHiN cxemi
HaBYaHHS 3a BiAMNOBIAHOK OCBITHLOK NPOrpamMoro)

MpepekBi3anTu: «MopgentoBaHHA TPUBMMIPHMX 3adadv rigpoAvHaMIKK | TeNNIOOOMIHY B eHepreTUYHoOMYy

ycTaTKyBaHHi», « Teopisi nepeHocy».

MocTpekBi3anTN: pesynsTaT HaBYaHHS, HAOYTI MPY BUBYEHI ANCLMMIIHX acrnipaHT BUKOPUCTOBYHOTb Mif

Yyac BMKOHaHHS HaykoBoi cknagosoi Or1.

3. 3MmicT HaBYanbHOI AUCLUMNIIIHN

Tema 1. Pi3nyHiI 0COBNMBOCTI EHEPrOBMAINEHHS B aKTMBHI 30Hi SAEPHOro peaktopa

Tema 2. AkTyanbHi npobnemu pagiauiiHoro maTtepiano3HaBCTBa BHYTPILLHbOKOPMYCHUX NPUCTPOIB.

Tema 3. TexHONoriYHi acnekTn 3abeaneyeHHs ekcnnyaTtauinHoi HagiMHOCTI sgepHoro nanvea B TBEJT.

Tema 4. Tennodisrka KOHTaKTHOrO TeNNOOOMiHY B enemeHTax KOHCTpyKLii TBEJT.

Tema 5. TennodianyHi po3paxyHku napameTpis ekcnnyatauii TBEJI.

Tema 6. TennorigpasrivyHa HagiMHICTbL peakTOPHUX KaHani..

Tema 7. lNpobnemun 3abesneveHHs TennorigpaBnivyHOI HaAIMHOCTI KaHaniB BOLOOXOMOAXKYHUNX
SAOEPHUX peakTopiB.

Tema 8. HaginHicTb UMpKynauil TENNOHOCIA B aKTUBHIM 30HI B LUTATHUX i aBapiviHUX pexumax
ekcnnyatauil AEY.

Tema 9. CtoxacTnyHa rigpognHamika nynbcauinHUX PexxmMiB pyxy TEMIOHOCIS B aKTUBHIN 30Hi

4. HaBuanbHi maTepianu Ta pecypcum

basoea (nidpyyHUKU, Hag4asbHIi NOCIOHUKU) nimepamypa

1. OcHoBu Tennorigpaenikn S0epHUX eHepreTUYHMX YCTaHOBOK: HaByarnbHUK NocidoHuK / KageHko
I.M., XaputoHoB O.M., EpmoneHko P.B. — Kuis: BuaaBHuuteo KHYTL, 2010. — 359 c.

2. Sehgal B. R. Nuclear Safety in Light Water Reactors: Severe Accident Phenomenology. — 2012. — 740 p. —
(ISBN: 0123884462).

MK MOH i, cmammi, 0KyMeHmMU, e1eKMPOHHI nimepam

3. lpporasogmHamika. Kypc nekuin [EnekTpoHHMI pecypc]: Hae4. nocib. Ang ctya. cneuianbHOCTEN
142 EHepreTnyHe MawmnHoOyayBaHHS, 143 ATOMHa eHepreTuka, 144 TennoeHepreTuka, / B.M. Typuk; K1l
im. lropa Cikopcbkoro. — EnekTpoHHi TekcToBi gaHi (1 dpann: 8,37 M6aut). — Kuie : KIl im. Irops
Cikopcbkoro, 2021. — 145 c. (https://ela.kpi.ua/handle/123456789/41225).

4. Theofanous T. G., Liu C., Addition S., Angelini S., Kimalaintn O. and Salmas T. In-vessel coolability and
retention of a core melt // DOE/ TO-10460. — 1994.

5. Kymalainen O., Tuomisto H., Theofanous T. G. In-vessel retention of corium at the Loviisa Plant // Nuclear
Engineering and Design. — 1997. — Vol. 169. — P. 109—130.

6. Bacunenko C.M. OcHoeu TennomacoobmiHy/ C.M. BacuneHko, A.l.YkpaiHeup, B.B.OniweBcbkui
— K.: HYXT, 2004. — 250 c.

HaB4yanbHUW KOHTEHT
5. MeToauka onaHyBaHHA HaBYarbHOI AUCLUNNIHWN (OCBITHLOrO KOMMOHEHTA)
JlekUinHi 3aHATTA

Ne HasBa Temu nekuii Ta nepenik OCHOBHUX NUTAHb

1. BCTYN

Jlekuin 1.

Mpenmet Ta 3agadvi kypcy. OCHOBHI Npobnemm niaBMLEHHA TeNNOorigpaBnivyHOT HALINHOCTI
006’EKTIB aTOMHOI EHEPrETUKN.

Tema 1. Di3an4Hi 0COGNUBOCTIi eHeproBuAiNieHHs1 B akTUBHIN 30Hi AAepHOro peakropa
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HasBa Temu nekuii Ta nepenik OCHOBHUX NUTAHb

NekKuin 2.

PospaxyHOK nonsa eHeproBuAINEHHS B aKTUBHIN 30HI. AKTyanbHi MMTaHHA onepaTuBHOIoO
KOHTPOSTHO aKTUBHUX 30H.

CPC: 3B'A30K TennoBUAINIEHHS B pPETyrIOYOMY CTPWXKHI 3 MOro edeKTUBHICTIO.
TennoBuaineHHs B peakTopi, BMACTUBOCTI SKOro iCTOTHO 3MIHIOTBCA MPU HarpiBaHHi
TennoHocis.

Nekuin 3.

®di3uuHI 0COOIUBOCTI paiaiiHuX e(EeKTiB.

CPC: Bmumus Temnodisnunux GpakTopiB HAa HaAIHHICTh aKTHBHHUX 30H.

Jekuis 4.

TBepai sinepHi naNyBHI MaTepiam.

CPC: OcobnuBocTi knacudikadii Ta MapKyBaHHS sAEPHUX MaTepianis.

Tema 3. TexHonoriyHi acnekTu 3abe3neyeHHA eKcnsyaTauinHoOI HagiMHOCTI sgepHoOro
nanusa B TBEJI.

3. INekuisa 5. MNepcnekTMBM BUKOPUCTAHHSA 3MILLAHOIO OKCUMOHOMO nanuea B eHepreTUYHmMx
A0EepHUX peakTopax.
CPC: Tennodismka TBEJ1 Ha OCHOBI KOMNAKTHOT ABOOKUCY YpaHy.
Jekuia 6. TexHonorivyHi 0cobnmMBOCTI BUPOOHMLTBA OCHOBHMX BUAIB SSAEPHOrO Nanvea. Ha
OCHOBI KepaMmi4yHOro nanuea.
CPC: TexHonoriyHi ocobnueocTi BupobHmnutea TBEJ1 Ha ocHoBI kap6igHOro i HITpugHMX
nanvs
Tema 4. Tenutodiznka KOHTAKTHOTO Ten1000MiHYy B esieMeHTax KoHCTpykuii TBEJL..

4, INekuia 7. OcobnmnBOCTI LMPKYNSAUIT TENNOHOCIA B NEPLLIOMY KOHTYPI.
CPC: B3aemo03B'a30K TensiorigpasnivyHmxX i reOMETPUYHUX XapaKTEePUCTUK aKTUBHOI 30HM.
INekuisa 8 OCHOBHI BMOM PO3paxyHKOBUX CXEM UUPKYNSALIMHUX KOHTYPIB peakTOpHUX
YCTaHOBOK.
CPC: ®aktopu TensnoBol i rigpasniyHOl HEPIBHOMIPHOCTI aKTUBHOT 30HM.
Nekuia 9. OcobnueocTi TennorigpaeniyHMxX npoueciB B TennoobMiHHOMY obnagHaHHi
AEC.
CPC: ocobnumBocTi po3paxyHKiB HEPIBHOMIPHOCTI TENNOBUAINEHHS aKTUBHOI 30HM.

Tema 6. TennorigpaBniyHa HafiMHICTbL peakTOPHUX KaHaniB.
5. Nekuis 10. ®i3u4vHiI 0COOIMBOCTI TEIUIOBOT MPOBIIHOCTI KOHTAKTHUX TLISAM.

CPC: Bnnue peXnmMHUX Ta ekcnnyaTtauinHmx gakTopis Ha pexunmm poboTtn TBEJ]
JNekuin 11. TerioBa npoBiAHICTE KOHTAKTY TBEPIUX MOBepXOHb eneMeHTiB TBEJL

CPC: ®daktopu BMAvMBY Ta LWMAXWU 3MEHLUEHHA KOHTaKTHWX BTPAT TBEpAUX IMOBEPXOHb
enemenTiB TBEJL.

Tema 7. [TlpobnemMmn 3abe3neyeHHA TennorigpaBniyHoOl HaAIMHOCTI  KaHaniB
BOJ0OXONOMKYHUYNX AAEPHUX peaKTopiB.

Nekuis 12.

Tennodgisnka HaginHocti TBEJ1 B CTpykTypi TennoBuainawumx 30ipoK B LWITATHUX i
aBapiiHUX pexnmax ekcnnyarauii.

CPC:

BibpauinHi xapaktepuctukn TBEJ1 B ymMOBax MNOBEPXHEBOrO KWMIHHA TEMNSIOHOCIS B
BOZOOXOSTOMKYOUMX peakTopax HEKUNIIAYOro T1my.

Tema 8. HagiiinicTs mUpKyJISIii TeMJIOHOCISI B aKTUBHIN 30HI B IITATHHUX i aBapiiHNX pe:kuMax
excrayaraiii SIEY.

7.

JNekuin 13.
Termodizuka mpUPOAHOT HUPKYIALIT OAHO(PAZHOTO TETUIOHOCIS.
CPC: Bnus 3miHM no4aTkoBUX dhakopiB Ha napameTpu UMpKynsauil




Ne HasBa Temu nekuii Ta nepenik OCHOBHUX NMUTaHb

JNekuin 14.
Peanizarmis npupoanoi nupkyssii Teruionocis B 'K npu HesanexHiid poOOTi TEMI000MiHHOTO

oOmaguanns SIEY.
CPC: MNpunuunnHm Bigmosu LUK npu nosawitaTHUX ymoBax poboTu.

Jlekuis 15.

[nsixu popcyBaHHS TEMIOBOT MOTY>KHOCTI, 1110 BIABOJUTHCS B PEKUMI IPUPOIHOT LIUPKYIISALIII.
CPC: YMOBM BWHUKHEHHSA HeCTabiNbHMX yMOB poOOTM npu OOPCyBaHHI TENMoOBOI
NOTY>XHOCTI.

INekuisn 16.

Tennogdizuka nupkynsuii qBodaszHoi MapoBOASHOT CyMILII.

CPC: ®dakropu po3miapyBaHHS IOTOKY ITAPOBOSHOI CYMIIIIi.

Nekuin 17.

@OyHKIIOHYBaHHS KOHTYPY MPUPOIHOI IUPKYIISALIT IpU aBapiiHOMY 3HHKEHHI THCKY.

CPC: TlligBuLLEHHA HAAIMHOCTI KOHTYPY NPV aBapinHiA cuTyauii.

Tema 9. Tema 9. CroxacTmyHa riipoaAuHaMika myJbCaliiiHUX PeKUMIB PyXy TeIJIOHOCISI B
aKTHBHIH 30Hi

8. Jlekuis 18.

OCHOBHI HaIIPSIMKH MiJBUILEHHS TEIUIOT1PaBIiuyHOl HaJIHHOCTI aKTUBHHUX 30H.

CPC: Pospobka cyyacHUX HacociB Ans ymMoB poboTM B yMOBax BMCOKUX TUCKIB Ta
HaBaHTaXeHb.

Ha inousioyanvhe 3ac60€HHA NPONOHYEMbCA HACMYNHUL 00CA2 NTeKYIUHO20 HABUAILHO20 Mamepiany
3aeanvHum 0ocsicom 24 2oounu:
Tema 2. AKkTya/bHI npodjeMu pagianiiiHOro MaTepiaao3HaBCTBa BHYTPIllIHLOKOPIIYCHUX PHCTPOIB.

BB onpomiHeHHs Ha TBepIE sAepHE ManuBo. (2 roIuHH)

Konctpykrusai ocobmuBocti TBEJI st ocroBHuX THmiB TBEJI mist okpeMux tumiB peaktopis. (1 ronuna)
Tema 5. Tennnogusiuni pospaxynkn napamerpis excriryaranii TBEJI.

KoHCTpyKTHBHI 0COOTUBOCTI KaHAJIIB OXOIOMKEHHS aKTHBHUX 30H. (2 TOIWHHN)

Temneparypsi pexxumu TBEJL. OcobnuBocti kKoHTakTHOTO Terooominy B TBEJL

(1 roguna)

Metonu kouTpomo Terutodiznganx mapamerpis TBEJI B nepexiguux pexumax SP.

(2 romunM)

Tepmiuni Hanpyru B TBEJL. (2 romuam)

Tema 6. TennorigpasiiyHa HaAIiHICTh peaKTOPHUX KAHAJIB.

CrpyKTypa i NOCTiIOBHICTh TEIUIOTIAPABIiYHOTO PO3PaXyHKY. (2 TOIUHM)

OCHOBHI MTOKa3HUKH TEIUIOT1IPaBIiYHOI HAMIHHOCT] aKTUBHUX 30H. (2 ronHA)

BusnauanbHi mapametpu i QyHkuii HaniHOCTI. (2 TOAMHY)

Tema 9. CToxacTH4yHa rigpoaMHaMika myJibCauiiiHMX pe:KUMiB PyXy TelJIOHOCiSI B AKTHBHIil 30Hi
[Mynbcanii omHO(a3HOTO TEIUIOHOCIS B PEaKTOPHUX KaHanaX. (2 TOMUHH)

Mertoauuni 0coOnMMBOCTI (Hi3UYHOTO MOZENIOBAHHS MyNbCALIMHUX PEXHUMIB B TYpOYJISHTHHX OTHO(A3HUX TTOTOKAX.
(2 ronuH™M)

Mertoau eKCriepuMEHTaIBLHOTO aHalli3y CTPYKTYPH 1 MyJabcaliiHUX Tedid. (2 TOO1HN)

@Di3u4HI 0COOIMBOCTI 1 XapaKTEPUCTUKHU KOJIMBAIBHOI HECTIMKOCTI B MaporeHepyounx Kananax. (1 roguna)
OCHOBHI HaNPSMKH MiABUIIECHHS TEIIOTAPaBIIYHOT HAIHHOCTI aKTUBHUX 30H. (1 roauHa)



MpakKTuyHi 3aHATTA

Ne HasBa TeMy NpakTUYHOro 3aHATTS Ta Neperik OCHOBHUX MUTaHb
3/n (nepenik AngakTU4YHMX 3aco0iB, NOCUITaHHS Ha niTepaTtypy Ta 3aBaaHHsa Ha CPC)

Tema 6. TennorigpaBniyHa HagiNMHICTb PpeakKTOPHUX KaHanis

1.| 3aHaTTa 1, 3aHATTA 2, 3aHATTA 3, 3aHATTA 4. OCHOBM pO3paxyHKy TennorigpasniyHOi HagiMHOCTI
peaKkTOpPHUX KaHaniB.
CPC: BukoHaTu OLiHOYHI po3paxyHKW AN AaHUX CBOET aucepTauiiHoi poboTin

Tema 7. Mpo6nemu 3abe3neyeHHA TennorigpaBnivyHOI HAAIMHOCTI KaHaniB BOJOOXONMOOXYHUYUX
AOEpPHUX peaKkTopiB

2.| 3anatTa 5, 3aHaTtTa 6, 3aHATTA 7, 3aHATTA 8. AKTyanbHi Npobnemun po3paxyHKy aBapilHUX
TennorigpaeniyHmx npouecis B TBC.

CPC: MigrotyBatn [onoBigb CTOCOBHO aBapiHWMX pexumiB poboTn obrnagaHHsa BignosigHO [0
TEeMaTUKN gucepTaLiiHoi poboTu.

3.| 3aHsaTTa 3. MogynbHa KOHTponbHa poboTa

Ha iHOugidyanbHe 3ac80€HHS Mamepiasly npakmu4yHUX 3aHsmb 8UHOCUMbLCS 6 200UH:
Tema 6. TennorigpaBnivyHa HaAiNHICTb PeaKTOPHUX KaHaniB
CTpyKTypa i noCcniaoBHICTb TENNOTiAPABIIYHOIO PO3PaxyHKy.

6. CamocrTinHa pob6oTta

3rigHO HaBYanbHOro nnaHy And onaHyBaHHS Martepiany gucuunniHv nepenbadvyeHo BUKOHAHHS
neBHMx 3aegaHb CPC (BngaeTbes nicns Nekui Ta NpakTUYHMX 3aHATb). OCKINbKM 006CAr NEKUiNHUX 3aHATb
He MOXe OXOnUTM BCbOro 06’eMy Kypcy, TO OMaHyBaHHS HaBYanbHOro Marepiany nepegbayae
iHaMBigyanbHy poOOTy acnipaHTa 3 BiQMOBIAHMM Y3rOMXKEHHAM TEM AN OMpauloBaHHSA 3 BUKNagadem.
3aranbHui obcar camocTiNHOT poboTK acnipaHTa 138 roguH.

MNMutaHHs, ski BUHocaTbeda Ha CPC:
1. KoHcTpykTUBHI ocobnueocTi TBEJ1 anga ocHoBHuX Tunie TBEJT ons okpemmnx TuniB peakTopiB.
2. TennoBa NPoOBIAHICTb KOHTaKTY TBEPAMX NOBEPXOHb eniemeHTiB TBEJI.
3. KOHCTpYKTUBHI 0COBNUBOCTI KaHaniB OXONOOXKEHHSI aKTUBHUX 30H.
4. BusHavanbHi napameTpu i (pyHKLUii HaginHOCTI.
5. Tennodisnka HaginHocTi TBEJ B CTpyKTypi TENNOBMAINAIYNX 30ipOK B LUTATHUX | aBapiHNX pexmmax
ekcnnyaradii.
6. BibpauinHi xapaktepuctukn TBEJT B ymoBax NoBEpXHEBOro KUMiHHA TENSIOHOCIA B BOAOOXOMNOAXKYHUNX
peakTopax HEKUNSIAYOro Tumny.
7. Tennodismka NpMpoaHOT LMpPKYnaLUiT o4HOGa3HOro TENMOHOCIA.
8. Tennodisnka unpkynauii oBodasHoT NapoBOASHOI CyMilLLi.
9. Peanisauis npupogHoi uupkynsaudii TennoHocia B LUK npwu HesanexHin poboTi TennoobmiHHOro
obnagHaHHAa AEY.
10. WHUnaxu popcyBaHHA TeNNOBOT NOTYXHOCTI, WO BiABOANTLCS B PEXUMI NPUPOLHOT LIMPKYNALi.
11. dakTOpn posLlapyBaHHS MOTOKY NapOBOAAHOT CyMiLLli.
12. OYHKUIOHYBaHHS KOHTYPY MPUPOAHOI LMPKYNALiT Npy aBapiinHOMY 3HUXEHHI TUCKY.
13.MMynbcauii ogHodasHOoro TENSIOHOCIA B peakTOPHUX KaHanax.
14. MeToanyHi 0COGNUBOCTI I3MYHOTO MOAENIOBAHHS NyINbCAUIMHUX PEXMMIB B TypOYynNeHTHMX
OAHOMa3HNX NOTOKax.
15. MeToam ekcnepuMeHTanbHOro aHanidy CTPYKTYpU i NynbcauiiHmnX Tevin.
16. Pi3anyHI 0COONMBOCTI | XapakTEPUCTUKIN KONMBANBbHOT HECTINKOCTI B MApOreHepyymnx KaHanax.
17. OCHOBHI HaNPAMKM NiABULLEHHS TENNOrigpaBnivyHOiT HAAIMHOCTI aKTUBHMX 30H.
18. OUiHOYHI po3paxyHKM TenmnorigpaBniyHOI HaLIMHOCTI PEeaKTOPHUX KaHaniB Ans AaHux CBOEi
aucepTauiniHoi poboTtu.
19. PospaxyHku aBapinHuUX TennorigpaeniyHMx npouecis pobotn obnagaHHA BignNoBigHO OO0 TEMATUKK
aucepTauinHoi poboTu.



MNMoniTnka Ta KOHTpPONb

7. MNoniTuka HaBYanNbHOI AUCUUNIIIHU (OCBITHLOINO KOMINMOHEHTA)

Buknagadi Kypcy OuiKyloTb Bif acnipaHTiB akTUBHOIO 3anyyeHHs Ta 6esnocepeaHboi yyacTi y

onaHyBaHHi MCLMNAiHK, 30Kpema:

00OOB’AI3KOBMM € BWKOHaHHS BCiX 3aBOaHb Ta KOHTPONbHWX 3axodiB nepedbayeHux nporpamoro
HaBarnbHOI AUCLUMMNITIHK;

OOTPUMAaHHS NpaBusST NOBEAIHKM Ha 3aHATTAX (aKTUBHICTb, YHUKHEHHSA TenedOoHHMX PO3MOB Mig Yac
ayauTOPHUX 3aHATb, 30CEPEIKEHICTb HA MaTepiani 3aHATT4, BiAKNIOYEHHSA TenedoHiB, BUKOPUCTaHHS
BiNOBIAHMX 3ac0biB A4ns onepaTUBHOIO NOLWWYKY iHhbopmauii);

ornepaTuBHE pearyBaHHS Ha 3anvTK Ta NUTaHHS BUKNaga4a;

PO3YMiHHSI Ta BUKOHAHHSI PENTUHIOBOT CMCTEMM OLiHIOBaHHSA (PCO);

OOTPUMaHHSA NoniTUKW AefNanHIB Ta nepecknagaHb;

AOTPUMaHHSA NONITMKM LLIOAO akageMivyHOi JOOPOYECHOCTI (AeTanbHiwe: https://kpi.ua/code);

noniTuka HaB4asnbHOT AUCUUNAIHM CNPAMOBaHa Ha PO3BUTOK iHAMBIQYanbHUX 34iOHOCTEN B HANPAMKY
HabyTTA KOMMNETEHTHOCTEM WOAO0 CTBOPEHHS Ta MOAEPHI3auil Cy4yaCHUX €HEepreTUMHUX CUCTEM,
YHiKanbHoro obnagHaHHA B €HepreTU4Hin ranysi, a TakoX B HanpsMKy po3lMpeHHs cdep
3aCTOCYBaHHA OTPUMAHUX 3HaHb, YMiHb | 4OCBIAY;

3a GaxaHHAM acnipaHTiB, AOMYCKAaeTbCsl BUBYEHHSA MaTtepiany 3a AOMOMOrok OHManH-KypciB 3a
TEMaTUKOIO, siKa BiANoBigae TeMaTuLi KOHKPETHNX 3aHATb.

8. Buau KOHTPOIO Ta peVITMHFOBa cucTemMa oLiHIOBaHHA pesyanaTiB HaB4YaHHA

IMOTOYHWIA KOHTPOMb: ONUTYBAHHS Ha NEKLUiNHUX Ta NpakTU4HKX 3aHATTax, MKP

CeMecTpoBUiA KOHTPOSb: eK3aMeH
Ymosu 0Oorycky 00 cemMecmpogo20 KOHMPO/I0: MiHIManbHO MO3WTUBHA OLHKA 3a OMUTYBaHHAMMW,

BMKOHaHHSA 3aBaaHb CPC no nekuinHiin Ta NpakTUYHIN YacTWHI, BUKOHAHHA | 3aXUCT iHAMBIAyanbHUX
3aBOaHb, a TAKOX 3aralibHUN CEMECTPOBUIN PEUTUMHI HE MeHLwe 30 Ganis.

HapaxyBaHHs 6aniB 3a poboTy B ceMecTpi BiabyBaeTbCA HACTYNHUM YMHOM:

KiNbKiCT 6anu cyma
b Oanis
JlekuinHi 3aHaTTS 18 4 BiANOBIAi HA BCiX 3aHATTAX 4 16
[NpakTWYHi 3aHATTA 8 4 BiANoBIiAi HA ABOX 3aHATTAX 4 16
IHOMBiQYyanbHi 3aHATTH 2 BWKOHaHHS iHOMBIAyanbHUX 3aBAaHb | 6 12
MOCINH Ta CTYOEeHT
Camociika pobora cTyAenTa 6 onuTyBaHHA 3a Temamu CPC 2 12
(CPC)
MoaynbHa KOHTPOrbHA 1 4 4
pobota
Cyma Baroux 6ariB KOHTPONbHUX 3aX04iB 60

LWkana 6anis 3a BignoBigHi PiBHi OLiHIOBaHHA 3 KOXXHOIO BUAY KOHTPOSHO.

1. JlekuinHe 3aHATTA (3 po3paxyHKy 2 Bignosiai no 4 6anu)

TBOpYE PO3KPUTTS NMUTaHb, BiNbHEe BOMNOAIHHA MaTepianom — 4 6anu;
HEMOBHE PO3KPUTTS MUTaHb, AOCTATHE BONOAIHHA MaTepianom —2...3 6anu;
Hemae Bignosiai — 0 bani..

2. MpakTnyHe 3aHATTS: (3 pO3paxyHKy ABa ONUTYBaHHS Ha ABOX 3aHATTSAX Mo 4 6anu)

TBOPYE PO3KPUTTSA MUTaHb, BiflbHE BONOAIHHA MaTepianom — 4 6anu;
AOCTaTHE PO3KPUTTA NUTaHb — 2...3 6anu;
Hemae Bignosiai — 0 6ani..

3. BMkoHaHH4A 3aBaHb iHAMBIAYaNbHUX 3aHAT:

TBOPYE PO3KPUTTS NUTaHb, BiflbHE BOMNOAiHHA MaTepianom — 6 6anis;
rnMnboke po3KpUTTHA NuTaHb — 4..5 6anis;
AOCTaTHbO PO3KPUTO NUTaHHSA — 1..3 6anw.

4. CamocinHa pobota ctyaeHTta (CPC):

TBOPYE PO3KPUTTSA MUTaHb, BiflbHE BONOAIHHA MaTepianom — 2 6anu;
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— HENOBHE PO3KPUTTSA MUTaHb, 4OCTATHE BONOAIHHA MaTepianom — 1 6an;
- Hemae Bignosiagi — 0 6ani..
5. MKP: (10 6aniB)
MopgynbHa KOHTpoOsibHa poboTa cKragaeTbCsa 3 ABOX TEOPETUYHMX MUTaHb BiAMOBIAHO OO NEperiky
nuTaHb AKi BUHOCATLCSA Ha CPC, KoXHE 3 SIKMX OLHIETBLCS HACTYMHUM YMHOM
— MOBHa BignoBigb (He MeHLwe 90% NoTpibHOoI iHdopmalii) — 3,5...4 6anu;
— [pocTaTHbO MNOBHa BIAMOBIAb (He MeHwe 75% noTpibHOI iHopmauii), abo noBHa Bignosigb 3
HEe3Ha4YHUMMN HETOYHOCTAMU — 2,5...3 Banu;
— HenoBHa BignoBigb (He MeHLwe 60% NoTpibHOT iHdopMaLii) Ta He3HaYHI nomMunkn — 1,5...2 6anu;
— Hemae BignoBigi (MeHwe 60% noTpidHOI iHopMaLii) abo 3HauHi noMunkn — 0 Ganis.

6. 3anik

3anik nNpoBOAUTBCH Y MNUCLMOBO-YCHIN popmi. 3anikoBe 3aBAaHHSA CKNAgaeTbCad 3 TPbOX
TEOPETUYHMX MUTaHb. [lepenik TEOpeTUYHUX NUTaHb HaBedeHWW Yy godaTtky oo cunabycy aucumnniHu.
Mepwi ABa TEOPETUYHNX MUTAHHS OLHIOKTLCA No 13 6anie, a Tpete — 14 6anie. To6TO, MakcMmanbHa
KinbKicTb 6aniB 3a BMkOHaHe 3aBAaHHA 13+13+14 = 40 6ani..

KpuTepil ouiHoBaHHSA:

KoxxHe TeopeTUyHe NTaHHS eK3amMeHaLiiHOi pOBOTN OLIHIOETLCS 3riAHO 4O CUCTEMM OLIHIOBaHHS:

MoBHa BignoBigb (He MeHLwe 90% noTpibHoI iHdopMmauii) — 12...13 (13...14) 6anis;

AOCTaTHbO MOBHA BiANOBiAb, (HE MeHLWwe 70% NOTpibHOI iHdopMalii, abo He3Ha4yHi HETOYHOCTI) —
10...11 (12...13) OGanis;

HernoBHa BigNoBiab, (He MeHLwe 60% NoTPiOHOI iHdopMaLii Ta gesiki noMmunkm) — 8...9 (10...11) 6anis;

He3adoBiNbHa BignoBigb, abo (MeHLe 60% NoTpiGHOI iIHpopmaLil Ta NOMUNKN) — MeHLwe 0 Ganis.

7. 3aoxo4dyBanbHi 6anu

B npogmoBx cemecTpy CTyAEHT MOXe OTpMMaTth 3aoxodyBasnbHi 6anu. Lli 6anm BpaxoBytoTbCsa npu
BU3Ha4YeHi 3arasibHOro PENTUHTY CTyAeHTa.

KoHcrniekm nekuiti (3aoxoyyearsibHi 6arnu) 1...5
CepTtucpikaT NpoXooXeHHs ANCTaHLIMHMX YM OHMarH KypcCiB 3a TeMaTUKO OMCUMUNNIHK
(3aoxo4yearnsHi 6anu)
CepTudikat, Sk nNigTBEPAXYE Yy4yacTb Yy HayKOBO—MPaKTUYHUX abo HayKoBMX
KOHepeHLiSX 3a TEeMaTUKO ANCUUNIIHW (3a0X04y8aribHi barnu)
Po3paxyHOK Wwkanu peuTUHry 3 gucumnninm (R,):
Cyma BaroBux 6ariB KOHTPONbHUX 3ax0aiB B CEMECTPI (CTapTOBUN PENTUHT) CKITagae:
Re = ryt Myt ratr+rs.
e r;— PENTUNHIroBi abo BaroBi 6anu 3a KOXXHUI BUA poBIT 3 ANCLMNITIHN.

MakcrmanbHO MOXIMBWIA CTAPTOBUIA PENTUHT: R, = 16+16+12+12+4 = 60 Ganis.

HeobxigHoK ymMOBOK O0MNYCKy A0 3aniky € CTapTOBWMIA PEUTMHI He MeHwe 0,5 X Rc = 30 Ganis, npu
YMOBI 3apaxyBaHHS BCixX 3aBAaHb iHAUBIAYanbHMX 3aBOaHb Ta 3aBgaHb CPC.

AcnipaHTu, SKi Habpanu B CEMeCcTpi PENTUHT 3 OUCUUNNIHM MEHLUE, HiX 25 BaniB, abo He BUKOHaNm
yMOB [Jonycky, 3060B’A3aHi 0O no4yaTKy ek3ameHauiHoi cecil nigBuWMTX KOro, iHakwe BOHU He
OONYyCKalTbCA 40 eK3aMeHy 3 Liiel AMCUUNIIiHM | MaloTb akageMidHy 3ab0oproBaHicThb.

3anikoBa cknagoBa Rg LLKanu OOPiBHIOE: R = 40 6aniB

TakMMm 4MHOM, MakcuManbHa KinbKicTb 6aniB npu 3gadvi ek3amMeHy 3a PernTMHIOBOK LUKanow 3
OMCUMNIIHW CKNaaae

1...5

1...5

Rp = R.+ Rg = 60 + 40= 100 6anis.

Tabnuug BianoBiaHOCTI peNTUHIOBUX OaniB OLjiHKaM 38 YHIBEPCUTETCHKOIO LLIKaNo
KinbkicTb 6anis OuiHka
100-95 BigmiHHO
94-85 Iyxe nobpe
84-75 [obpe
74-65 3ag0BinbHO
64-60 JocTtaTHbOo
MeHwe 60 He3apgoBinbHO
He BMKOHaHi yMOBM JOMYCKY He ponyuieHo




3a piweHHAM kadeapw, 3rigHO TMYacoBOro perfiameHTy NpoBeAEHHSI CEMECTPOBOIO KOHTPOIIO B
AucTaHuinHomy pexummi (Hakasz Ne 7/86 Big 08.05 2020 poky), AONYyCKaeTbCA 3acTocyBaTW nigxig wono
BUCTABMNEHHS OUIHKM 3 KPEOWUTHOro MOAyNs «aBTOMAaTOM» LUMISIXOM MPOMOPLIAHOIO nepepaxyHKy
ctaptoBux GaniB y nigcymkoBi 3a 100—0anbHow wkanow. lNMpu ubomy 06OB’SI3KOBUM 3anuLLIAETbCA
BMKOHaAHHS acnipaHTOM yMOB [OMYCcKy OO ek3ameHy. [lepeBeneHHs cTapToBux GaniB y nigCyMKOBI
30iINCHI0ETBECA 3@ POPMYIIOH0:

50-(R;-R,)

R =50+
(Rc _RD)

’

ae R —oujiHka 3a 100-6anbHOI0 LLKANOH;

R _ cyma 6anis, HabpaHUX CTyAeHTOM NPOAOBX CEMECTPY;
R _ makcumanbHa cyMa BaroBux 6aniB KOHTPOSbHMX 3aX0AiB NPOAOBX CEMECTPY;
R

D — Ban gonycKy 40 eK3aMeHy.
AcnipaHTy, AKi X04yTb MIABULLMTUA OUIHKY 3 KPeOWUTHOro MOAYINS, BUKOHYHOTb eK3aMeHauinHy
po6oTy. [Npun UbOMY NepeBeeHHS CTapTOBUX BaniB y NiaCYMKOBI HE 34iMCHIOETLCS.

Mpoueaypa ockapXeHHs pe3ynbraTiB KOHTPONbHUX 3axXoAiB

AcnipaHT1 MaloTb NpaBO i MOXMNUBICTb MIOHATN ByAb-SKe NUTAHHS, AKe CTOCYETbCS npoueaypu
KOHTPONbHMX 3axodiB Ta OYikyBaTW, WO BOHO Oyde po3rnmsiHyTO 3rigHO i3 Hanepen BM3HAYEHUMMU
npouenypamu (getanbHiwle: https://osvita.kpi.ua/2020_7-170, https://document.kpi.ua/files/2020_7-170.pdf).

AcnipaHT¥ MalTb NpaBO OCKaPXUTW pe3ynbTaTM KOHTPOMbHUX 3axodiB, ane 000B’si3KOBO
apryMeHTOBaHO, NOSACHUBLUN 3 SIKMM KPUTEPIEM HE NOrOAXKYHTHCS BiANOBIAHO A0 OLHOYHOrO Niucta Ta/abo
3ayBaXeHb.

HopMmu eTuyHOT noBediHKM CTyOeHTIB i NpauiBHWKIB BU3HayeHi y posgini 2 Kogekcy 4ecTi
HauioHanbHOro TexHiYHOro yHiBepcuteTy YkpaiHu «KWUIBCbKUI MONITEXHIYHMI IHCTUTYT iMeHi lrops
Cikopcbkoro» (getanbHiwe: https://kpi.ua/code).

9. [lopaTtkoBa iHhopmauis 3 aMcuunsiHM (OCBITHLOrO KOMMNOHEHTA)

1. [JucmaHujitiHe Has4YaHHS:

B ymoBax AMCTaHLUIMHOIMO pexuMy opraHisauisi OCBITHbOIO Mpouecy 30iMCHIETLCA 3 BUKOPUCTAHHAM
TEXHOMOrN AMCTAHLUIMHONO HaBYaHHA: nnatopmMu  AMCTaHUiMHOrO HaB4yaHHA «Cikopcbkuiny  Ta
«EnekTpoHHun kamnyc». HaB4YanbHWA Npouec y OUCTaHLINHOMY PEeXMMi 34INCHIOETLCA BigNOBIAHO OO0
3aTBEPAXKEHOrO po3Kragy HaBYarbHUX 3aHATb. 3aHATTA NPOXOAATb 3 BUKOPUCTAHHAM Cy4YaCHMX pecypciB
NpoBeaeHHsI OHNanH-3yCTpiven (opraHisauiqa Bigeo-koHpepeHLUin Ha nnaTtdopmi Zoom).

2. HaeuaHHs1 8 ymogax npasoeo2o pexumy 60EHHO20 CMaHy:
- nepeabayae npoBedeHHsI YCiX BUAIB 3aHATb AWCTAHUIMHO (3 BUKOPUCTAHHSAM CUMHXPOHHOI abo
aCMHXPOHHOI MoZeni OCBITHbOI B3aemogii), Yy BignosigHoCcTi [0 PernmameHTy opraHisauii

OCBITHBOIO Mpouecy B AMCTaHUinHOMY pexumi Ta NonoxkeHHs Npo anctaHuinHe Ha4vaHHs B KMl im.
Irops CikopcbKoro;

- KiHUEBi TEPMiHM BUKOHAHHS iHOMBIgYanNbHMX 3aBAaHb i 3aBOaHb CaMOCTIMHOI poBOTU NepeHoCATLCA
Ha KiHeLlb ceMecTpy (3 060B’I3KOBUM BUKOHAHHSAM i 3aXUCTOM);

- Y PEUTUHIOBY CMCTEMY OLHIOBAHHS BHOCATLCS 3MiHWM CTOCOBHO HapaxyBaHHSA WwTpadHux 6anis 3a He
CBOEYacCHe BUKOHaHHS 3aBAaHb: WTpadHi 6anu He HapaxoBYOThCS.

3. [nsa acnipaHTiB iCHye MOXNMBICTb 3apaxyBaHHSA (Y BUrNSAi gogaTtkoBux 6anis 0O penTuHry

0o 20 6ani.):

—  cepTugikaTiB NPOXO4XEHHS AUCTaHLUINHNX Y OHNAaWH KYPCiB 3a TEMaTUKOK OUCUUNIIHK;

- cepTudgikaTis, AKi NiTBEPAXYOTb Y4aCTb Y HAYKOBO—MPAKTUYHUX | HAYKOBUX KOHGIEPEHLLiSX 3a
TEMAaTUKOK ANCLUMNAIHNY;

- nybnikauiga cTaTtTi y HayKkOBOMY XXypHari 3a TeMaTUKO0 ANCUUMNITIHWN.

dopaTtok 1

lNepenik numaHb 0o 3aniKy

1. BusHayeHHd nonga eHeproBUaiNeHHs B aKTUBHIN 30Hi.
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3B'A30K TEMMOBUAINEHHST B PEryriolHMOMYy CTPWKHI 3 MOro edekTMBHICTIO. TennoBuAINEHHS B
peakTopi, BNaCTUBOCTI IKOro iCTOTHO 3MiHIOKOTLCS NPW HarpiBaHHi TEMMOHOCIS.

AKTyanbHi MMTaHHS ONepaTMBHOIO KOHTPOMO aKTUBHUX 30H.

®i3nyHi ocobnmeocTi pagiauinHnx edekTis. Bnnme TennodisanyHmx gpakTopiB Ha HAGINHICTb aKTUBHUX
30H.

Teepai aaepHi nanusBHi MaTepianu.

Bnnne onpomiHeHHA Ha TBepAe saepHe nanuveo.

KoHcTpykTuBHI ocobnmsocTi TBEJ1 ansa ocHoBHuX TuniB TBEJ ansa okpeMux Tunie peakTopis.
MepcneKkTnBM BUKOPUCTAHHS 3MiLLAHOIO OKCUAHOIO Nannea B EHEPreTUYHUX S0EPHUX peakTopax.
TexHonorivyHi 0cobnmMBoCTi BUPOOHMLUTBA OCHOBHUX BUAIB SAEPHOrO nanuea. Ha OCHOBI KepaMiYHOro
nanuea.

Tennodisnka TBEJT Ha 0CHOBI KOMNAKTHOT IBOOKMCY YpaHy.

TexHonorivHi ocobnneocTi BupobHunuTea TBEJ1 Ha ocHoBI kapbigHoOro i HITpMAHUX NanuBea.

®i3nyHi 0cOBNMBOCTI TENNOBOI NPOBIAHOCTI KOHTAKTHMUX NASAM.

Tennosa NpoBIAHICTb CyLiNbHUX KOPOOHIB Y KOHCTPYKUiMHUX erneMmeHTiB TBEJI.

TennoBa NPOBIAHICTb KOHTaKTY TBEPAMX NOBEPXOHb enemMeHTiB TBEJI.

KOHCTPYKTMBHI 0COBNMBOCTI KaHariB OXONOMKEHHSA aKTUBHUX 30H.

TemnepatypHi pexxkumn TBEJ1. OcobnuocTi KOHTakTHOro Tennoobminy B TBEJI.

MeToau KoHTponto TennodiamnyHmx napameTpis TBEJ B nepexigHnx pexmmax AP.

TepwmiyvHi Hanpyru B TBEJ.

OcobnuBOCTI UMPKYNALiT TENNOHOCIA B NEPLUOMY KOHTYPI.

OCHOBHI BUAM po3paxyHKOBUX CXEM LIMPKYNALIMHMX KOHTYPIB pEAaKTOPHMX YCTAHOBOK.

CTpykTypa i NOCNigoBHICTb TENSONiAPABIIYHOIO PO3paxyHKy.

OCHOBHI NOKa3HUKM TENNOrigpaBivyHOI HALIMHOCTI aKTUBHUX 30H.

BuaHavanbHi napameTpu i dyHKUii HAgINHOCTI.

OcobnueocTi TennorigpasenivyHMx npouecis B TennoodbmMiHHOMY obnagHaHHi AEC.

dakTopu TENNOBOI i rigpaBniYHOT HEPIBHOMIPHOCTI aKTUBHOI 30HMW.

OcHoBUM po3paxyHKy TENJIO rigpaBnivyHOl HAa4IMHOCTI peakTOPHUX KaHanie.

Tennodisnka HaginHocTi TBEJ1 B CTpykTypi TennoBuainAwumx 36ipoK B LITATHUX i aBapiviHUX
pexumax ekcnnyaTtauil.

AKTyanbHi npobrnemmn po3paxyHKy aBapiiHux TensnorigpasnidHmnx npouecis B TBC.

BibpauinHi  xapaktepuctnkn TBEJT B ymMoBax NOBEPXHEBONO KWMiHHA  TeMnnoHocid B
BOZAOOXOMNOAKYOUUX peakTopax HEKUNAYOro Tuny.

Tennodisnka NpUpogHoOT LMPKYNALUii oagHO(asHOro TeNMOHOCIS.

Peanizauia npupogHoi umpkynsauii TennoHocia B MUK npu He3anexHin poboTi T/o o6nagHaHHa AEY.
LLnaxu popcyBaHHA TeNNOBOT NOTYXXHOCTI, LLO BiABOAUTBLCS B PEXUMI MPUPOLHOT LIMPKYNALIT.
Tennodisnka LMpKynsauii ABoda3HOT NapoBOAAHOT CYMiLLi.

dakTopu po3lapyBaHHA MOTOKY MNapOBOASHOI CyMiWi. @PYHKUIOHYBAHHSA KOHTYpPY MPUPOAHOI
LUUPKYnaLil npy aBapiiHOMY 3HUXEHHI TUCKY.

MNynbcauil ogHoa3HOro TENMOHOCIS B peakTOPHMX KaHarnax.

MeToamyHi ocobnmBocTi  Pi3MYHOroO MOAENIOBAHHA MyfbCaUiHUX PEXUMIB B TYpOYNeHTHUX
OAHOMa3HUX NOTOKaXx.

MeTogu ekcnepMMeHTanbHOro aHanidy CTpykTypw i NynbCcauinHnX Tedin.

®i3nyHi 0cobNMBOCTI | XapaKTEPUCTMKIM KONMBATbHOI HECTINKOCTI B MAapOreHepyr4vmMx KaHanax.
OcCHOBHI HaNPAMKKU NigBULLIEHHS TENNOrigPaBNiYHOT HAAINHOCTI aKTUBHMX 30H.

Po6ou4y nporpamy HaB4anbHOI gucuMnniHu (cunabyc):
CknapgeHo goueHToM kadeapw, K.T.H., Bopobliosum Mukumoro Banepitioguyem

YxBaneHo: kacdbenpoto AE (npotokon Ne 26 Big 23.06. 2025 p.)
MoropgxeHo: MetogunyHoto komicieto HH IATE (npotokon Ne 9 Big _27. 06. 2025 p.)



