gu HaLlI_(_)HaanM:d TEXHIYHUHA yHIBepC:dTeT YKpaiHu Kacbep,pa
«KUIBCbKUIA NONITEXHIYHUIA IHCTUTYT .
ag imeHi IFTOPA CIKOPCbKOIO» dTOMHOI €HEPreTuku

MaTtematuyHe moaentoBaHHA
npouecisB Komb6iHOBaHOro Ten1006MmiHy

B e/lieMeHTaxX eHepretTu4Horo 06nap,|-|a|-||-|;|

Pob6oua nporpama HaBYaAbHOI AnucuunaiHim (cunabyc)
PeKBi3auTK HaBYa/ZIbHOI AUCUUNIHU

PiBeHb BULOi OCBiTH IHepwuii (baxkanaspcokuii)

Fanysb 3HaHb 14 Enexmpuuna iHdtceHepis

CneujianbHicTb 142 Enepeemuune mawuuHoOyo0y8aHHs

OcBiTHA nporpama Inoicenepisa i komn tomepHi mexHon02ii menioeHepemuyHux Cucmem

Cratyc agucumnniim 8uUbiprosa

®opma HaBYaHHA OuHa(OeHHa)

Pik nigrotoBku, cemectp 1l kypc, ocinniti

06’em ancumnnniim 4 kpeoumu E€KTC (120 200un). 45 co0unu aexyii, 9 200un RPAKMU4Hi 3aHAMMS,

66 200un camocmitina poboma
CemecTpoBMii KOHTpPONb/

) 3aIK/ MOOYIbHA KOHMPOJIbHA pobOma, pO3PAXyHKo8d poboma
KOHTPO/bHI 3axoamn Y P p poSpaxy p

Po3knapg, 3aHATb http://roz.kpi.ua/

Mosa BMKnapaHHA YKpaiHcbKa

IHpopmauia npo Jlexrop: k.m.H., doyenmxka, Jlebeob Hamania Jleonioisua,

KepiBHMKa Kypcy / BuKna-  hata.lebeddom@gmail.com

pavis [IpakTHuHi 3aHATTS: K.M.H., doyenmxa, Jlebedb Hamanis Jleonioiena,
nata.lebeddom@gmail.com

Po3mileHHA Kypcy https://campus.kpi.ua,

https://drive.google.com/drive/u/2/folders/1qvi1D6vgviyE3j4ADN5Y865CAmMB49Iov\W,
https://do.ipo.kpi.ua/
Mporpama HaB4YaNAbHOI AUCLUNAIHU
1. Onwuc HaBYanbHOI AUCUUNAIHK, TT MeTa, NpeaMeT BUBYAHHA Ta pe3y/IbTaTU HaBYAHHA
MpeameT HaBYaIbHOT ANCUUNAIHK npoyedypa Mamemamu4yHo20 MOOe08AHHA mensaogi3udyHUX npouye-
cie 8 ennemeHmMax eHepeeMu4YHo20 06/1A0HAHHSA

Mpw NpoeKTyBaHHI i ekcnyaTaLii eHepreTMyHoro obnagHaHHA HeO0b6XiAHO 3HATU YMOBW NPOTIKAHHA | PO3BUTKY
NPoLECiB, AKi NPOTiKalOTb B HbOMY. Y LLbOMY BUMNAAKY, B HACAIAOK CKNAaAHOCTI MOCTAHOBKM i NpoBeAeHHs $isnyHoro
eKCNePUMEHTY BUKOPUCTOBYETLCA 0OUYMCIIOBANIbHUIA EKCNEPUMEHT, B OCHOBI IKOTO IEXKMUTb MaTeMATUYHE MOAENto-
BaHHA. TOMy B OCTaHHIl1 Yac 064YMCNIOBANIBHUIN EKCNEPUMEHT 3alMMa€E AOMiHYtOUe NOIOXKEHHA NPU BUKOHAHHI goc-
NigXKeHb, NPOEKTYBAHHI i yNpaBAiHHI CKNagHUMM Npouecamu i asulLamn. 3HAHHA OCHOBHMX NPUHLUMUNIB | meToiB
MaTEMATMYHOIro MOAeIt0BaHHA A03BOMTb GaxiBLIO BUPILLYBATU CKNaAHI iHXKeHepHi 3a4aui.

MeToto HaBYaNbHOI AMUCUMNAIHM € GOPMYBaHHA 34aTHOCTEN (KOMMETEHTHOCTEN), AKi CTyAeHT Habyae nicns Bu-
BUYEHHA AUCLMNIHK:

®K 2 3paTHicTb 3aCTOCOBYBATU CBOI 3HAHHSA | PO3YMIHHA AN1A BU3HAYeHHA, GOPMYNIOBAHHA | BUPILLEHHA iHXe-
HEpPHUX 3aBAaHb 3 BAKOPUCTAHHAM METOAIB eNEKTPUYHOI iHXKeHepil.

®K 10 3paTHicTb 3abe3neuyBaT moaentoBaHHA 06’€KTIB | NPOLECiB 3 BUKOPUCTAHHAM CTaHZapTHUX i cnewja-
JIbHUX NakKeTiB nporpam Ta 3acobiB aBTOMAaTM3aLi iH}KEeHEepPHMUX PO3PaxyHKiB, MPOBOANTM eKCNepuUMeHTU 3a 3a4a-
HUMW MEeTOANKAMM 3 06POBKOIO 1 aHaNi3OM pesynbTaTis.

®K 12 3paTHicTb 6paTh yyacTb y poboTi Hag iHHOBALIMHUMW NPOEKTaMM, BUKOPUCTOBYIOYM METOAN JOCNIAHU-
LbKOI 4iANbHOCTI.

3riAHO 3 BMUMOramMu OCBITHbO-NPOdECiiHOI NporpaMmn CTYAEHTM MiCNA 3aCBOEHHA HaBYa/bHOI AMCLMMAIHM

MaloTb NPOAEMOHCTPYBATK TaKi MPOrpamMHi pesyibTaTv HaBYaAHHA:

MPH 4 3acTtocoByBaTu iHXeHepHi TexHooril, npouecu, cuctemn i obnagHaHHA BiANOBIAHO A0 CnewjianbHOCTI
142 EHepretTMyHe mMawMHOBYAyBaHHA; 06MpaTK i 3aCTOCOBYBAaTU NPUAATHI TUNOBI aHaNITUYHI, PO3PaxyHKOBI Ta eKc-
nepMMeHTaNbHi MeTOAM; NPaBUAbHO IHTEPNPETYBaTU pe3y/ibTaTu TaKUX SOCAIAXKEHb.
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MPH 7 BuKOpMCTOBYBATU PO3YMIHHA NepesoBMX AOCATHEHb NPU NPOEKTYBaHHI 06’€EKTIB eHEPreTMYHOro MmaLlu-
HObyAyBaHHA, 3aCTOCYBATU Cy4acHi KOMepLUiliHi Ta aBTOPCbKi NPOrpamHi NPoAyKTU.

MPH 8 BWKOHYBaTW NiTepaTypHUIM ornag, BUKOPMUCTOBYBATM HAayKoBi 6a3m AaHUX Ta iHWI BignoBigHi Axepena
iHbopmalLii, 34iMCHIOBATM MOAE/IIOBAaHHA 3 METOK AeTa/lbHOro BUBUYEHHSA | AOCNIAXKEHHA iHXXEHEepPHUX NUTaHb cne-
wianbHocTi 142 EHepreTMyHe malwmnHobyayBaHHA BiANOBIAHUX cnewianisauin.

MPH 11 Po3ymiHHA 3aCcTOCOBYBaHMX METOAMK NPOEKTYBAHHSA i AOCAIAKEHHSA, @ TAKOXK IX 0OMeXKeHb BignoBigHO
A0 cneuianisauin cneuianbHocTi 142 EHepreTMyHe MallMHOOYAYBaHHA.

2. MpepekBi3nTh Ta NOCTPEKBI3UTU AUCLUUNIHK (MicLe B CTPYKTYPHO-/IOTiIYHIM CXeMmi HaBYaHHSA 3a
BigNOBigHOIO0 OCBITHLOIO NPOrpPamolo)
MpepekKBi3nTu: Buwa matemaTtuka, Teopia Tennoobminy, lFigporazoanHamika, TennoobmiH npu ¢paso-
BUX NEPETBOPEHHAX i BUNPOMIHIOBAHHI.
MocTpeKBi3uTU: AMNNOMHE NPOEKTYBAHHA, ANCUMNNIHK, AKI NOB’A3aHi 3 NpoueaypaMn MOLENOBAHHA
npouecis B eHepreTMYHoOMy 0b61agHaHHi.

3. 3MmicT HaBYaNbHOI AUCUUNAIHN
PO34I/11 MatemaTtuuHe MOAENIOBAHHA | pO3B’A3aHHA 33434 Ten1006MmiHy.
3aranbHi NPUHLMNK | MOHATTA
Tema 1.1 CyTHicTb MogentoBaHHA Tenn0¢isNYHUX NPOLLECIB
Tema 1.2 3arasibHi NPUHUMNM | NTOHATTA MaTEMATUYHOTO MOZE/II0BaHHA
Tema 1.3 XapakTepucTuKa i Knacudikauia matemaTUYyHUX Mogesiel NpoLLeciB Tena006MiHy
PO341/1 2 MatemaTuyHe MoAeNIOBaHHA TEMNEPaTYPHOro pexxnumy CUCTEMU TiN i CyLLiIbHUX cepenoBuL,
Tema 2.1 AHani3 3agavi gocnigKeHHs. Bubip metoay moaentoBaHHs
Tema 2.2 MaTtemaTuyHa MoAeNb TEMNEPATYPHOTO PEKUMY CUCTEMMN TiN | cepeaoBULL,
33 METOZOM Y 30CepeKeHNX napameTpax
Tema 2.3 Po3paxyHKOBa Cxema TeMMNepaTypHOro pexKMmMy CUCTEMU TiN | cepenoBuLL,
32 METOAOM Y 30CepeKeHnx napameTpax
Tema 2.4 MoaentoBaHHA TEMNEPATYPHOTO PEXUMY TepMiYHO—Hebe3nevyHmx geTtanei
TEXHIYHUX NPUCTPOIB

4. HaBuanbHi matepianu Ta pecypcu
ba3oea (nidpy4YHUKU, HA84AAbHI NOCIOHUKU) nimepamypa.
1. B.K.lWWlepb6akoB MaTemaTuyHe moaentoBaHHA TenA0disNYHUX NPOLECIB : NiAPYYHMK ANA CTyA. cnewianbHOCTi
144 «TennoeHepreTuka» / LLlep6akos B. K., lebeab H. /1. — Kuis: KMl im. Irops Cikopcbkoro, 2020. — 342 c.
Hodamekoea (MoHoepagii, cnammi, 0oKymeHmMU, eneKmMpPoHHI pecypcu) aimepamypa.
1. C.M. KoHcTaHTiHOB TennoobmiH: NigpydyHuk. — K.: BNl BMNK «MonitexHika»: IHTepc, 2005. — 304c.: in.
http://pdf.lib.vntu.edu.ua/books/2015/Konstantinov_2005 304.pdf
2. E.B.lLleenb, M.B.BopobitoB «TennoobmiH BunpomiHeHHAM» [TeKcT]: HaBYanbHWM NOCIBHUK 3 AMCLMNAIHK
«TennoobmiH npu ¢a3oBMX NepPeTBOPIOBAHHAX | BUNPOMIHIOBAHHI» [ENEKTPOHHMIA pecypc]: HaBYanbHUIA
NOCIOHMK AnA CTYLEHTIB AKI HaBYaloTbCA 3a cneujanbHocTAMMU 142 EHepreTMyHe malMHOOyayBaHHSA, 143
AToMHa eHepreTuKa, 144 TennoeHepretka / €.B. LLesenb, M.B. Bopo6iios; Kl im. lropa CikopcbKoro. —
EnekTpoHHi TekcToBi gaHi (1 ¢painn: 2,45 M6aiiT). — Kuis: KMl im. Iropa Cikopcbkoro, 2021. — 42 c.

IHpopmauitiHi pecypcu
1.  Kamnyc http://login.kpi.ua.
2.  HaykoBo-TexHiuHa 6i6nioteka KMl im. Iropsa Cikopcbkoro http://library.kpi.ua.

HaBYaNbHUA KOHTEHT
5. MeTtoguKa onaHyBaHHA HaBYa/bHOI AUCUUNNIHM (OCBITHBOrO KOMMNOHEHTA)
Mpu sus4eHHi AucyunaiHU BUKOPUCMOBYIOMbLCA pPernpoOyKmueHuli, espucmuyHuli, 0ocniOHuUYybKuli memoou Ha-
8YAHHA Ma MemoO0 npobaeMHO20 BUKAAOEHH.
32i0H0 HaBYAbHO20 NAGHY 0419 ONAHYBAHHA Mamepiasay OucyunaiHu nepedbavyeHo neKkuiliHi i NpakmMuy4Hi 3aHAMMA
JleKuiiiHi 3aHATTA
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Hassa Temu nekKuii Ta nepenik OCHOBHUX MUTaHb
(nepenik AnaaKkTMYHMX 3acobiB, NOCUNAHHA Ha NiTepaTypy Ta 3aBAaHHs Ha CPC)

PO34I/11 MoaenioBaHHA TeMnepaTypHUX peXXumis By3nis Ta getanei
TEXHIYHUX NPUCTPOIB

Bctyn
Tema 1.1. CyTHicTb MmogentoBaHHA TennogisnyHux npouecis
Tema 1.2 3aranbHi NPUHLMNAK | NOHATTA MAaTEMATUYHOIO MOAENIOBAHHA
Nekuia 1. MpeameTt i meTa gucumnninm. Micue gucumnaiHM y NigrotosLi iHXXeHepiB-eHepreTukise. basa
ancumnninm. CyvacHi metogm focnigxeHHsa TennodisnyHmnx npouecis. O64YNCAOBaNbHUIA EKCNEPUMEHT —
METO/Z, YNCENbHOTO aHani3y cKaagHux disnyHmnx npouecis. O6uncatoBaNbHUIA eKCNnePUMEHT y Tennodisu-
L.
Jlimepamypa: (1), ctop. 7-24

Tema 1.3 XapaKTepucTuKa i Knacudikauia maTemaTUYHUX MOAeNelt NpoueciB Ten10o06miHy

Nekuia 2. MoaentoBaHHA Ta maTemMaTUYHi mogeni. Metoau NocniA0BHOrO MOAENOBAHHA CKAAaHNX TeX-
HiYHMX 06'eKTiB i i3nUHMX Npouecis, AKi NPoTiKaloTb B HUX (Big, cnpoleHnx mogenei Ao 6inbw AOCKO-
Hanux i TouHux). Knacmdikauis 3apay iHKeHepHoT Tennodisnku. CTpyKTypHa cxema MaTeMaTU4HOro Mo-
[EeN0BaHHA i YUCeNbHOIO PO3B'A3KY MOAeNen Ten10MaconepeHocy 3 BUKOPMUCTaHHAM cydacHux EOM.
Jlimepamypa: (1), ctop. 24-34

PO34I1/1 2 MaTtemaTtuuHe MOAe/II0OBAaHHA TEMMNEPATYPHOTrO PEXUMY CUCTEMMU Tin
i CyuinbHUX cepepoBULY,

Tema 2.1. AHani3 3apaudi gocnigKeHHs. Bubip metoay moaentoBaHHA
Nekuia 3. TexHiYHUN npucTpint (TI) AK cucTema B3AEMONOB A3aHMX TiN Ta NOTOKIB cepenoBuLL, WO 3HAXO-
AaTbcA y TennoobmiHi. CyTHicTb moaentoBaHHaA TIM y 30cepeaeHnx napameTpax. Mobyaosa (K Npuk-
Naa) cnpoueHoi TennoBoi cxemu (TC) ABUTNYHa BHYTPILHbOIO 3ropsaHHA B 30CepeayKeHnx napamerpax.
Jlimepamypa: (1), ctop. 35-45
CPC: AHani3 nobyaoBaHoOi CNPOLLEHOI TENNOBOI CXEMM ABUIYHA BHYTPILLHbOrO 3ropAHHA B 30CepeaKeHnx
napameTpax.

Nekuia 4. CknagaHHA TennoBux 6banaHciB Tensnosoi cxemu. Tennosi 6anaHcK TBepAMX Tin Ta NOTOKIB ce-
pegosuw, TC TM Ha NOTOYHUI MOMEHT Yacy. 3anuc TensoBux 6anaHciB Yepes Tennosi NPoBigHOCTI Ta
cepegHi TemnepaTtypu TBEpAMX Tin i NOTOKiB cepenosuuy. BUsHauyeHHA TenaoBUX NOTOKIB, AKi igyTb Ha
3MiHY BHYTpIiLLHbOI eHeprii Tin (akymynboBaHe TeN0) Ta eHTanbNii NPOTOYHMX cepenosuLl. Bupas cepea-
HbOI TeMnepaTypun NPOTOYHOIO CEpPeoBULLA 3 BUKOPUCTAHHAM KoedillieHTy TeMnepaTypHOi HepiBHOMIp-
HOCTI.

Jlimepamypa: (1), ctop. 45-52, 58-62

JNekuin 5. Po3paxyHOK TeNI0BUX NPOBIAHOCTEN MiX TBEPAUMMU Tinamu pi3HOI dopmu, Tinamu i cepeno-
BMLWAMW. BU3HaUeHHA TeNnA0BMX NPOBIAHOCTEN MiX TBEPAUMM Tinamu, Ta MiXK TBEPAUMMK Tinamu Ta ce-
pefoBuLLLaMM Y 3arasibHOMY BUFAALi. Bubip micua 3Haxo4KeHHSA TOUKM 30CepesrKeHHA NapamMeTpis Tifa
TENN0BOi CXeMU. YpaxyBaHHA B TENJIOBUX NPOBIAHOCTAX KOHTAKTHOrO TEPMIYHOrO Onopy.

Jlimepamypa: (1), ctop. 62-73

CPC: CyTHIiCTb KOHTAKTHOrO TEPMIYHOrO OMOPY Ta NAPAMETPMU Bif, AKUX BiH 3a/1€XUTb.

JNekuin 6. Po3paxyHOK TENN0BUX NPOBIQHOCTEN ANA OKPEMUX KOHKPETHUX BUMNAAKIB: MiXK Tinamm pisHoi
dbopmu i pisHUX MaTepianiB, MiK PO3TALIOBAHUMM KOAKCiaNlbHO UMAIHAPUYHUMM Tinamu ,Tpyba B Tpybi”,
MiXK Tinamu i cepefoBULLLAMU.

Jlimepamypa: (1), ctop. 73-85

Tema 2.2 MaTtemaTUyHa moge/ib TEMNEPaTyPHOro peXxumy CUCTeMHM TiNl i cepepoBuLy,
32 MeToA0M Yy 30CcepeaKeHNX napamerpax

Nekuia 7. MaTtematuyHa mogenb (MM) TemnepaTypHOro pexkuMmy TenaoBoi cxemu. BuparkeHHs
Tennosux 6anaHcis TC uepes ix cepedHi TemnepaTypu, TeNNOBi NPOBIAHOCTI i NOBHI TennoemHocTi. Ma-
TEMATUYHA MOZESb, SIK cucTeMa andepeHuiriHmx pisHAHb (AP) 1-ro nopagKy, Aki BigobpakatoTe Tennosi
6anaHcu TC. AHanis matemaTuyHOi mogeni, AK cuctemu AP 1-ro nopAaKy, Wo BiaobparkatoTb Tennosi
6anaHcu TC.

Jlimepamypa: (1), ctop. 57, 85-88

NeKuin 8. AnpoKcuMmauia noxigHWx Ta CKNagaHHA po3paxyHKoBoi (pisHuueBoi) cxemn MM. Mpuse-
OEHHA PO3PaxyHKOBOT CXeEMW 4,0 KAHOHIYHOro BUAY. AHaNi3 pO3paxyHKOBOT CXeMU Y KAHOHIYHOMY BUA.
Jlimepamypa: (1), ctop. 88-104

CPC: Bnbip metoay po3B’A3Ky po3paxyHKOBOI CXeMU Yy KaHOHIYHOMY BUAi. Cxema po3B’asky PC meToaom




Hassa Temu nekKuii Ta nepenik OCHOBHUX MUTaHb

3/n (nepenik AnaaKkTMYHMX 3acobiB, NOCUNAHHA Ha NiTepaTypy Ta 3aBAaHHs Ha CPC)
layca

9. Tema 2.3 Po3paxyHKOBa cxema TEMNEepPaTypHOro peXxumy CUCTEMM TiN i cepenoBuLy,

32 MeTOAO0M Y 30CepeaKeHUX napamerpax
Nekuia 9. Yuncnosuii po3B'A30K PO3PaxyHKOBOI CXEMU TEMMEPATYPHOrO PEKMMY CUCTEMMU TiN i ce-
penoBuL, 3a ABHOK cxemoto Elinepa. BueeseHHA Gopmyn YncenbHOro po3B'A3KY PO3PaxyHKOBUX CXEM
TEMMEPATYPHOTO PEXUMY TEMNOBOI CXEMMU TEXHIYHOTO YCTPOIO 3a ABHO cxemoto Ennepa. Xig po3s'asky
pO3paxyHKOBOI CXeEMU TEMMEPATYPHOTO peXnMy 3a ABHO cxemoto Elinepa Ha EOM.
Jlimepamypa: (1), ctop. 106-114
CPC: Xig po3B'A3Ky pO3paxyHKOBOI CXEMM TEMMNEPATYPHOTO pexumy 3a ABHOW cxemoto Elinepa Ha EOM
(Kpokn 3 Ta 4).

10. NekKuia 10. YMOBM CTilKOCTi po3B'A3KY pO3paxyHKOBOI CXeMU TemnepaTypHoro pexxmmy TC 3a ABHOO
cxemoto Ennepa. 3anerHicTb CTIMKOCTI | NOXMBKM po3B'A3KY PO3PaxXyHKOBOI CXEMMU, AK CUCTEMM AiHIAHUX
anrebpaiuHnx pisHaHb (C/IAP), Big BMGOpy YacoBoro npomikky AT Bcboro iHTepsany uyacy, Ha AKOMYy
BM3HAYaAETbCA HECTALLIOHAPHMI TemnepaTypHUiA pexkmum TI1.

Jlimepamypa: (1), ctop. 114-118
CPC: BU3HauyeHHsA NOXMBKM YNCENbHOTO PO3PaxyHKY 3a MeTOA0M PyHre.

11. NeKuia 11. MNpueeaeHHA maTpuyHoro pisHAHHA PC MM TemnepatypHoro pexumy T ao suay, Wwo Bigno-
Bigae HesABHiN cxemi Elnepa. CTilKicTb po3B'A3Ky po3paxyHKOBOIi CXeMW 3a HesiBHOMO cxemoto Elinepa.
MNepeTBOPEHHA MAaTEMATUYHOIO PIBHAHHA 33 METOA40M BUKJ/IOYEHHA laycca 4O pO3paxyHKOBOro Buay,
AKMI peanisyerbca Ha EOM.

Jlimepamypa: (1), ctop. 97-105, 122-124
12. Tema 2.4 MopgentoBaHHA TeMNEPATYPHOro pexxumy tepmiuHo—-Hebe3neuHux geranei
TEXHIYHUX NPUCTPOIB
Nekuia 12. disnyHa nocTaHOBKA i TeNN0Ba cxema 3adadi. MaTtemaTnyHa moaenb 2-BO MipHOro Temnepa-
TYPHOrO NosA TepmiyHo-Hebe3snevyHoi aetani (THA) Ta meTop, i po3ulenneHHA 3a I0KaAbHO-0AHOMIPHOO
CXEMOIO.
Jlimepamypa: (1), ctop. 125-129
CPC: nigrotoBka go MKP, yactuHa |
KoHCneKT nekLuii

13. Nekuia 13. MoodynbHa KOHMpoabHa poboma. Yacmuna |
NekKuia 13. (npodoexiceHHs)

CyTHiCTb meToAy po3LinneHa 2-B0 MipHOro HecTauioHapHoro [P TennonposigHOCTi Ha ogHoMipHI P no
HanpAMKaXx Ailounx ocer KoopANHarT.
Jlimepamypa: (1), ctop. 129-132

14. Nekuia 14. MobygoBa matemaTU4YHOI Modeni 2-Bo MipHOro TemnepatypHoro nons THA 3 rpaHU4yHUMMK
ymoBamu |I-ro pogy, BUSHAYEHMMM Yy PO3B'A3KY 3a4adi TemnepaTypHoro pexumy Tl B 30cepesKeHHUX
napameTpax. PoswenneHHA maTemaTMyHOi Mogeni TemnepaTypHoro nonsa THJA 3a /oOKasibHO-
OZHOMIpPHOIO CXEMOIO.

Jlimepamypa: (1), ctop. 132-136
CPC: AHani3 matemaTtn4Hoi moaeni TemnepaTtypHoro nona TH/ 3a npMHUMNOM Cynepno3uLii ogHOMipHO-
ro TeMnepaTypHOro noas y HanpAamky oci OX.

15. NeKuia 15. Po3paxyHKOBa cxema maTemMaTU4HOI moaeni TemnepaTypHoro nona THA y HanpAamKy oci OX
(nepwa 3agaya nokanbHo-ogHoMipHOT cxemun (JTOC)). Po3buska obnacTi po3s'a3Ky 3afadvi Ha CMyrU LWIK-
puHOIO Al 3 agjiabaTHumn CTOpOHaMu napanenbHUmm oci OX, Ta cCaMuUx CMYr Ha OAHOMIPHY CiTKY 3 Kpo-
Kom AX .

Jlimepamypa: (1), ctop. 132-137
16. NeKuia 16. MatemaTu4yHa MmoAe/ib TEMNEPATYPHOro NoaA CMyrn B HanpamKy oci OX.
Jlimepamypa: (1), ctop. 132-137
CPC: CknagaHHAa po3paxyHkosoi cxemu — CJTIAP 1-oi 3agauvi J1IOC.
17. Nekuia 17. BusHayeHHs Tennosux 6anaHCiB i po3paxyHKOBUX PIBHAHb A1A FPAHUYHUX efemeHTiB i = 1

CMYru y = j. BU3HauyeHHA TenoBuX 6aNaHCiB i PO3paxyHKOBUX PiBHAHb A1A BHYTPILLIHIX /IeEMEHTIB CMYTU Y
=j.

Jlimepamypa: (1), ctop. 137-142

CPC:




3/n

Hassa Temu nekKuii Ta nepenik OCHOBHUX MUTaHb
(nepenik AnaaKkTMYHMX 3acobiB, NOCUNAHHA Ha NiTepaTypy Ta 3aBAaHHs Ha CPC)

AnpoKcrmal,is noxigHWx B PiBHAHHAX TeNI0BMX 6anaHcis.

18.

Nekuia 18. BM3HayeHHA TennoBux 6anaHciB i po3paxyHKOBMX PiBHAHb A8 FPAHUYHUX €NEMEHTIB CMYTU Y
= j. Po3paxyHKoBa cxema matemaTuyHoi mogeni 1-oi 3aayi 10KanbHO—0AHOMIPHOIT cXxemMu (pO3paxyHKo-
Ba cxema PC-1).

Jlimepamypa: (1), ctop. 142-147

CPC: Bnbip metoay po3B’A3aHHA po3paxyHKoBoi cxemn PC-1

(4), cTop.28-29

19.

NeKuia 19. Po3s’a3aHHA 1-0i 3a4a4i 10KaIbHO—OAHOMIPHOI CXEMWU METOA0M «MNPOroHKM». AHani3 xoay
po38B’A3Ky oTpMmaHoi PC

Jlimepamypa: (1), ctop. 147-150

CPC: Po3paxyHKOBa cxema 3a METOA0M «MPOTrOHKM».

20.

Nekuin 20. NocTtaHOBKa 2—0i 3a4a4i 1I0KaIbHO—0AHOMIPHOI CXeMM.

Jlimepamypa: (1), ctop. 129-136, 150-151

CPC: AHani3 maTpuLb KaHOHIYHUX KoediLieHTIB Ta 0BIPyHTYBaHHA BUOOPY MeToAy NPOroHKM A1a po3B'a-
3Ky KaHOHi4YHuX CJ1AP 1-i Ta2-i 3agau J10C.

21.

NeKuia 21. MatemaTuyHa MoAensb i Xia po3B’A3aHHA 2—0i 3a4a4i JIOKaIbHO—0A4HOMIPHOT CXeMM.
Jlimepamypa: (1), ctop. 151-154

22.

NekKuia 22. AHani3 0OTPMMaAHOro TeMnepaTypHOro Noas y nepepisi getani.
Jlimepamypa: (4), ctop. 154-156

CPC: NigrotoBka ao MKP, yactuHal ll.

KoHcneKT nekLuii

23.

MoOynbHa KoHmponvHa poboma. YacmuHa Il

MNpaKTUYHi 3aHATTA

No
3/n

Ha3Ba TemMu 3aHATTA Ta Nepenik OCHOBHUX NUTaHb
(nepenik AnaakTMYHMX 3acobiB, NOCUNAHHA Ha NiTepaTypy Ta 3aBAaHHs Ha CPC)

PO34l1/1 2 MaTemaTuyHe MoAeNOBaHHA TEMNEPaTYPHOro peXXumy CUCTEMMU Tin
i cyuinbHUX cepepoBULY,

1. Tema 2.1. AHani3 3agauvi gocnigKeHHa. Bubip metoay moaenioBaHHA
Mobynosa ¢disnyHoi mogeni TexHiuHoro npuctpoto. Nobyaosa Tennosoi cxemu (TC) TEXHIYHOrO NPUCTPOIO.
CknagaHHA Tennosux 6anaHciB TENN0BOI cXemu. 3anuc TenioBux 6anaHcis yepes TenI0Bi NPOBIAHOCTI Ta
cepefHi TemnepaTypu TBEPAUX Til i NOTOKIB cepenoBuLL,

Jlimepamypa: KOHCNEeKT nekLu,ii
CPC: MNobyaosa ¢isnyHOi moaeni, TeNnnoBOi CXxemMu, CKNALAHHA TenaoBux 6anaHciB Ana TexHiYHoro npu-
CTPOIO 3riAHO 3aBAaHHA 0 POo3paxyHKoBoi poboTtu (amBe. n.6).

2. Bu3HauyeHHs TensoBUX NOTOKIB, AKi BUTPAYaloTbCA HA 3MiHY BHYTPILIHbOI eHeprii Ti (akyMy/boBaHe Tenso)
Ta eHTanbnii NPOTOYHMX cepenoBuLl. PO3paxyHOK TEMJIOBUX MPOBIAHOCTEN MiX TBEPAMMM TilAMU Pi3HOI
dopmu, Tinamum i cepegoBuLaMn. BUsHaYEHHA TeNsI0BMX NPOBIAHOCTEN MiX TBEPAMMM Tinamu, Ta MixXK
TBEPAUMM TilaMW Ta CepefoBULLAMM Y 3aranbHOMY BUraadi. Bubip micua 3HaxoZrKeHHA TOUYKM 3o0cepe-
OXKEeHHA NapameTpiB Ti/la TENI0BOI CXeMMU.
Jlimepamypa: KOHCNeKT neku,i
CPC: B13HauyeHHsA TenIoBUX NPOBIAHOCTEN | TENJIOBMX NOTOKIB TEMNOBOI CXEMW TEXHIYHOIO NPUCTPOIO 3riA-
HO 3aBAaHHA A0 PO3pPaxyHKOBOiI poboTu.

3. Tema 2.2 MatemaTMyHa MoAe/ib TEMNEPaTypPHOro peXxMmy CUCTEMM TiNl i cepenoBULy,
32 MeTOAO0M Y 30CcepeaXeHUX napamerpax
MaTtematnyHa mogenb (MM) TemnepaTypHOro pexmMmy TensoBOi cxeMu. BuparkeHHs TensioBux 6anaHcis
TC yepes ix cepesHi TemnepaTypu, TENNOBI NPOBIAHOCTI i NOBHI TENJIOEMHOCTI. MaTemaTuyHa moaenb, AK
cuctema andepeHuitHmnx pisHAHL (AP) 1-ro nopaaky, Aki BigobparkatoTb Tennosi 6anaHcu TC. Bubip me-
ToAy i cnocoby po3B’A3Ky MaTemaTUYHOI Moaeni
Jlimepamypa: KOHCNEeKT neku,ii
CPC: lMobydosa i aHani3 Mamemamu4yHOi MoOesi Ha OCHOB8I Mern080i cxeMu MmexHiYHOo20 NPUCMpPOoro 32i0-
HO 3a80aHHA 00 PO3pPaxyHKosoi pobomu.

4, BWKOHAHHA pO3B’A3KY MAaTEMATUYHOT MOAENI TEXHIYHOrO NPUCTPOIO 3a MeTodom PyHre—KyTTa (3a gonomo-




roto nporpamHoro npoaykty MathCad). NobyaoBa 3aneKHoCcTen TemnepaTypu eleMeHTIB TEMNI0BOT CXemm
Big, Yacy. AHani3 OTpMMaHUX pe3ynbTaTis.

Jlimepamypa: KOHCNeKT nekui

CPC: BMKOHaHHA po3paxyHKiB, aHani3 pe3y/ibTaTiB, 0popMAEHHA PO3pPaxyHKoBOi poboTu.

3AXUCT po3paxyHKkoeoi pobomu

6.

CamocrTiitiHa poboTa cTyaeHTa
3I’i,£l,HO HaB4Ya/IbHOro naaHy AnAa onaHyBaHHA MaTepiany AMCLI,MFIniHM nepe,q6aHEHo BUKOHAHHA NeBHUX TeOo-

peTuyHunx 3aBaaHb CPC (BMAa€eTbca nicns NeKkuin, npeacrasaeHo y n.5) ta y AkocTi iHaAMBigyanbHOro 3aBgaHHA ne-
penbayaeTbcs BUKOHAHHA pPo3paxyHKoBOi poboTW no martepianam MpPakTUUYHKMX 3aHATb. O6cAar yacy, SKui BiaBo-
ANTbCA HAa BUKOHAHHA iHAWBIAYaNbHOTO 3aBAaHHA: 15 rogmMH camocTiliHoi poboTu.

Tema po3paxyHKOBOI poboTH

JocniaxeHHA HecTalioHapHOro TeMnepaTypHOro pPexXnumy TeXHIYHOro NPUCTPOID MEeTOA0M MaTeMaTUYHOIO MO-
OeN0BaHHSA Y 30cepeaeHmnx napameTpax

3aBAaHHA 419 BUKOHaHHA PO3PaxyHKOBOI poboTH (TMN TEXHIYHOTO MPUCTPOIO i MOro napameTpu) BUAAIOTb-

CA BUK/MaZauyem Ha NoYyaTKy cemecTtpy.

Ne . . - -
s/n BapiaHTV AN BUKOHaAHHSA PO3paxyHKOBOT po60TU (TEXHIYHUIA NPUCTPINA)
1. BNOK MOTY)KHUX HANIBNPOBIAHNUKOBMX NpUNaLiB.

2. KpucTaniyHumii nasep.
3. MnasmoTpoH.
4, KpiocTtaT 3 niacuntoBayem
MoniTUKa Ta KOHTPO/Ib
7. NoniTMKa HaBYaNbHOI ANCUUNAIHM (OCBITHBOrO KOMMNOHEHTA)

Cnctema BUMOT, AIKi BUKNA4a4y CTaBUTb nepeg ctryaeHTom:

8.

roTOBHICTb BiAMNOBiAEN NPU ONUTYBAHHI;

aKTMBHICTb, NiAroTOBKa KOPOTKMX AOMOBiAEN UM TEKCTIB, BiAKNOYEHHA MOBiNbHMX TenedoHis; BignoBiaHO
[0 3aBAAaHHA BMK/aZa4a BUKOPUCTaHHA 3acobiB 383Ky A1A NowyKy iHbopmaLii B IHTepHeTi;
3a0X04yBa/ibHi 6ann HagalTbCA Y BiANOBIAHOCTI A0 «CUCTEMW OLIHIOBAHHA Pe3yNbTaTiB HaBYaHHAY, WTPa-
¢dHi 6anm € 3acobom npoTuAii naariaty Ta HECBOEYACHOMY BUKOHAHHIO 3aBAaHb;

NnoniTUKa AeA/lalHiB Ta NepecknagaHb NONArAE Y BUKOHAHHI MOTOYHMX MOAYNbHUX POOIT, 3aBAaHb NPaKTU-
YHMX 3aHATb | CPC g0 noyvatky cecii;

NoniTUKa LWOoAO0 aKadeMiyHoi A06poYeCcHOCTI BiANOBiAA€E 3araibHUM MONOMKEHHAM, NPUAHATUM Yy «KII im.
CikopcbKoro» (getanbHiwe: https://kpi.ua/code);

NoAiTUKa HaBYa/IbHOT ANCUMNAIHK CNPAMOBaHa Ha PO3BUTOK iHAMBIAYaNbHUX 34i6HOCTEN B HAaNPsAMKY Ha-
OyTTA KOMMETEHTHOCTEM LOAO CTBOPEHHA Ta MOZEPHI3ALLT Cy4aCHMX EHEPreTUYHMUX CUCTEM, YHIKanbHOro
06n1afiHaHHA B eHepPreTUYHIi ranysi, a TaKoX B HaMNpPAMKY pPO3LIMpPeHHs cdep 3acTOoCyBaHHA OTPUMAHMUX
3HaHb, YMiHb i fOCBIay;

3a H6arKaHHAM CTYAEHTIB, LONYCKAETbCA BUBYEHHA MaTepiany 3a A4ONOMOrO OHNAMH-KYPCiB 3@ TEMATUKOIO,
AKa BiAMNOBIAAE TEMATUL, KOHKPETHUX 3aHATb.

Buaun KOHTPOJIIO Ta PeiTUHIroBa CUCTEMA OLiHIOBAHHA pe3yabTaTiB HaByaHHA (PCO)

Bnan KOHTPOAIO 3HAHb CTYAEHTA 3 ANCUUMAIHK:

—  BigNOBiAi HAa NEKUiMHUX Ta NPAKTUYHMX 3aHATTAX;

—  BMKOHaHHA Ta 3aXMCT pPO3paxyHKOBOI poboTy;

—  BMKOHaHHA MKP (aBi YacTUHMK);

—  KaneHaapHWiA KOHTPOAb (NPOBOAUTHLCA ABiYi HA CEMECTP IK MOHITOPUHI NOTOYHOIO CTaHy BUKOHAHHSA
sumor PCO);

— BigNoOBigb Ha 3aniKy.

PEeNTUHT CTyAeHTa 3 ANCUMNAIHM CKNadaeTbea 3 6anis, AKi BiH OTPUMYE 3a:

1)

2)

YOTUPW BIANOBIA] ¥ cepeaHbOMY KOXKHOTO CTYAEHTa Ha JIEKLINHUX | NPaKTUYHUX 3aHATTAX (Ha oAHOMY 3a-
HATTI ONUTYIOTLCA NPUBAM3IHO 2 CTYAEHTU; NPU cepeaHii uncenbHocTi rpynu 15 ocib, ABaguUATb ABi NeKuii:
2:26/15 ~ 4 Bignosiai);

BWMKOHAHHA 3aBgaHb CPC;



https://kpi.ua/code

3) BMKOHAHHS i 3aXMUCT pO3paxyHKOBOI poboTu;
4) BWKOHaHHA oaHiei MKP;
5) Bianosiap Ha 3aniKy NpU BUKOHAHHI YMOB A0OMNYCKY i 6aXKaHHI CTyAeHTa NiABULLINTY OLLIHKY.

3a pesynbTaTaMu HaBYa/IbHOT PO6OTM 3a NepLli 6 TUMKHIB «igeanbHUI CTYAEHT» Mae Habpatn 27 6anis. Ha nep-
Win aTecTauii (7-M TUXKAEHDb) CTYAEHT OTPMMYE «aTeCTOBAHO», AKLLO MOro NOTOYHMI PEUTUHT He meHwe 13 6ani..

3a pesynbTaTamu 12 TUXKHIB HaBYaHHSA «igeanbHUI CTyaeHT» Mae Habpatu 48 6anis. Ha apyriit atectau,ii (13-
TUXKOEHD) CTYAEHT OTPUMYE «aTeCTOBAHO», IKLLO MOro MOTOYHUIM PEUTUHT He MeHLwe 24.

Cucrtema peTUHroBux 6anis Ta KpUTepii OUiHIOBaHHSA

1. Po6oTa Ha 3aHATTAX (Bignosiaj)

Barosuit 6an — 5. MakcumanbHa KifbKicTb 6aniB CTyAeHTa Ha BCiX 3aHATTAX: ry=5 6anis x 4 = 20 6anis.

Kputepii ouiHOBaHHA:
5 6aniB — noBHa BipHa BiAMNOBiAb Ha NOCTaBAeHe 3anNnTaHHsA; 4 6annM — BigNOBiAb Mae HecyTTEBI NOMUAKM; 3 6anun
— HEenoBHa BignoBiab; 2 6aAn — HaABHICTb HECYTTEBMX MOMM/IOK B HEMOBHIM Bignosigi, 1 6an — HaABHICcTb cyTTe-
BMX NOMWNOK B HEMOBHIM Bignosiai, 0 6aniB — BiacyTHICTb Bignosiai.

2. BukoHaHHsa CPC

JleKUilHi 3aHATTA
Barosuit 6an — 1. MakcumanbHa KifbkicTb 6aniB cTyaeHTa 3a ABaauAaTb 3aBAaHb (3aBgaHHs CPC BupgatoTbea nicna
JIeKU|i, CTPOK 3a4aui 3aBAaHHA — He Mi3Hille HiX Yyepes TUXAEHb): r,=1 6an x 20 = 20 6anis. BuKoHaHe 3080QHHSA
Hadaemoca 8UKnadauyy y eu2nasa0i KOHcnekmy, 6UKOHAHHA 3a80aHb6 CPC 0608’a3Koee.

Kputepii ouiHOBaHHA:
1 6an — y noBHOMy 06’emi BUKOHaHe 3aBAaHHA; 0,5 6an — BMKOHaAHe 3aBAaHHA 3 HE3HAYHUMM Hegonikamu; 0
6aniB — He BMKOHaAHe 3aBAAHHSA.

3. BUKOHaHHA i 3aXUCT po3paxyHKoBOI po6oTu
MaKcumanbHa KinbKicTb 6aniB 3a BUKOHaHHS po3paxyHKoBoi pobotn 35 6anis i 3a 3axuct 5 6anis, T06T0 cymapHa
KinbkicTb 6anis AopiBHOE r;= 40. 3aBAaHHA A5 BUKOHAHHA PO3pPaxyHKOBOi pob0TM BUAAETLCA CTYAEHTY Ha NoYaTKy
CeMEeCTPY, CTPOK 3aXMUCTy — OCTAHHE MpaKTU4YHe 3aHATTA. OdopMAeHHA 3BITY 3 BUKOHAHHA PO3paxyHKOBOI poboTu
3rigHo Bumoram ACTY 8302:2015. BukoHaHHA 3a80aHb i 3axucm po3paxyHKosoi pobomu ob608’s3Kose.

KpuTepii oLiHIOBaHHA (BUKOHAHHSA pO3paxyHKOBOT poboTu):
35 6aniB — NoBHe BUKOHAHHSA 3aBAaHHA, BigNOBIAHICTb BUMOram wono odopmneHHs; 28...34 6ann — nosHe BUKO-
HaHHA 3aBAaHHSA, He3HaYyHa HEeBIANOBIAHICTb BUMOram woao opopmneHHs; 21...27 6anisB — BMKOHAHHSA 3aBAAHHA 3
OEAKUMU He3HAYHUMU HETOYHOCTAMM, BiANOBIAHICTb BUMOram woao opopmneHHn; 10...20 6anie — BMKOHaHHA
3aBAaHHA 3 AeAKMMWU HETOYHOCTAMM, HE3HAUYHA HEeBiANOBIAHICTL BUMOram wono opopmnaeHHa; 0..9 6anis — Bu-
KOHaHHSA 3aBAaHHA 3 rpybuMKM NOMUAKaMK, HEBIAMOBIAHICTL BUMOram WoA0 obopMaeHHs — poboTa He 3apaxoBa-
Ha, NoTpebye AoonpaLoBaHHS.

KpuTepii ouiHIOBaHHSA (3aXMCT po3paxyHKoBOT poboTu):
5 6aniB — nosHa BipHa BiANOBIAb HAa NOCTaB/EHiI NUTaHHA 3a TEMOK PO3paxyHKOBOI poboTn; 4 6banu — Bianosigp
Ma€ HecyTTeBi HeTOYHOCTI; 3 6aan — HenoBHa BiANoOBiAb; 2 6aAN — HaAABHICTb MOMMW/IOK Y HENOBHIN Bignosiai, 0...1
6ann — HanABHICTb CYTTEBMX MOMWJIOK B HEMOBHIN BignoBiai abo BiAcyTHICTb BiAMNOBIAj, 3aXMCT He 3apaxoBaHo

3aoxouyBasbHi 6anm
—  y4acTb Y HayKoBUX Ta/abo HayKOBO-MPaKTUUHUX KOHEpPEHLLAX, CEMiHapax, CMMMNO3iyMmax 3a TEMaTUKOI AMC-

uunaiiM — 5 6anis (Npy yMOBI BUKOHaHHA 3aBAaHb pO3paxyHKoBOT poboTH).

4. MoaynbHa KOHTposibHa po6oTa (MKP)

MpoBoauTbca ABi YactTHM MKP. BaroBuit 6an KoxHoi yactTHM — 10. MakcumanbHa Kinbkictb 6anis 3a MKP
OopiBHIOE r;=2 x 10 = 20 6ani..

KpuTepii ouiHOBaHHA:
10 6aniB — noBHa BipHa BigNOBiAb HA 3aBAaHHA; 8..9 6anM — BiaAnoOBigb Mae HecyTTeBI NOMWAKM; 5..7 6ann —
HenoBHa Bignosiab; 3..4 6ann — HenoBHa BiANOBIAb 3 HECYTTEBUMM HegoiKamu; 0...2 6aniB — HaABHICTb CYyTTEBUX
NOMW/IOK B HEMOBHIM Bignosiai abo BiacyTHicTb Bianosigi, MKP He 3apaxoBaHo.

5. 3anik

3anik NpoBOANTLCA Y NMCbMOBO—YCHI PpopMi. 3anikoBa poboTa CKNAAAETLCA 3 ABOX TEOPETUUYHUX NUTAHb (NO

10 6aniB) i ogHOro NpakTUYHOro 3asaaHHA (20 6anis). Y BUNaAKy HE BUKOHAHHA NPAKTUUYHOrO 3aBAaHHS — 3aniKoBa
poboTa He 3apaxoByeTbcA. MaKcMMabHa KifbKicTb 6aniB 3a BUKOHaHY 3anikosy poboTy: 10+10+20 = 40 6anis.

Kputepii ouiHOBaHHA:
KoxHe NuTaHHSA 3an1iKoBOi poHOTU OLLIHIETHLCA 3TiAHO A0 CUCTEMM OLiHIOBAHHA:




- npaBuAbHE paLioHaNbHUI PoO3B’s30K, abo MoBHa Bignosiab (He meHwe 90% noTpibHOI iHbopmaLii) — 10
(19...20) 6anis;

— AOCTaTHbO NOBHA BigNOBiAb, NPaBUAbHUIA PO3B’A30K (He meHwe 70% noTpibHoi iHpopmauii, abo He3HauHi
HeTo4HocTi) — 8...9 (14...18) 6anis;

— HEernoBHa BigNOBiAb, PO3B’A30K 3 NOMUAKAaMU (He meHwe 60% noTpibHoi iHbopMaLii Ta AeAKi NOMUAKKM) —
4..7 (11...13) 6anis;

— He3agoBiNibHA Bignosigb, abo BiACYTHICTb po3B’A3Ky (MeHwe 60% noTpibHOI iHPopmaLii Ta NomMUAKK) —
meHwe 3 (10) 6ani..

AKWO 3aniK NPOBOAMTLCA B YMOBaX AMCTAHLIMHOT dOpMM HaBYaHHA (OHAAWH), TO 3aniKoBa poboTa BUKOHY-
€TbCA Y BUTNAAI TECTyBaHHA (6 NUTaHb No 5 6aniB) i BUKOHAHHA OZIHOTO NPaKTUYHOro 3aBaaHHsA (10 6anis). Y Bunaa-
KY, KOJIM HE BUKOHAHO MpPaKTMYHe 3aBAaHHA — 3a/ikoBa poboTa He 3apaxoByeTbca. OTXKe, MaKCMManbHa KiNbKicTb
6aniB 3a BUKOHaHy 3anikoBy poboTty: 6x5+10 = 40 6ani..

KpuTepii ouiHOBaHHA:

KoXXHe nNuTaHHsA 3anikoBoi poboTK (TecTiB) OLLHIOETLCA 3TiAHO A0 CUCTEMM OLLiHIOBAHHSA:
— NoBHa BignoBigp (He meHwe 90% noTpibHoI iHpopmaLii) — 5 6anis;
— lOCTaTHbO NOBHa BignoBiab (He meHwe 70% noTpibHOI iHPpopMaLii, abo He3HauHi HeTouHoCTi) — 4 6anm;
— HenoBHa Bignosiab (He meHwe 60% NoTpibHOT iIHPpopmaLii Ta AeAaki nomunku) — 3 6anu;
— He3afoBiNbHa Bignosiab (MeHwe 60% noTpibHoT iHpopMaLii Ta nomunku) — 2...0 6anis.
BMKOHaHHA NPaKTUYHOro 3aBAaHHSA 3a/1iKOBOT pOBOTUN OLIHIOETLCA 3riAHO A0 CUCTEMMU OLiHIOBAHHA:
— NPaBWIbHUI PaLLIOHANbHUIA PO3B’'A30K (He meHwe 90% noTpibHoi iHpopmauii) — 10 ... 9 6anis;
— PO3B’A30K 3 HE3HAYHUMM HETOYHOCTAMM (He meHLwe 70% noTpibHoT iHpopmauii, abo) — 8 ... 7 6anis;
— PO3B’A30K 3 NOMUAKaMU (He meHwe 60% noTpibHoi iHpopmauii) — 6 ... 5 6anis;
— BiACYTHICTb po3B’A3Ky, ab0 cyTTEBI NOMUAKM (MeHWwe 60% NoTpibHOT iHbopMaL,ii Ta NOMUIKKU): BUKOHAHHS
3aBAaHHA He 3apaxoByEeTbCS — meHLwe 5 6ani..

Po3paxyHOK LWKaAu peruTuHry 3 aucumnniinm (Rp):
Cyma Barosux 6aniB KOHTPO/IbHMX 3aX0/iB B CEMeCTpPi (CTapTOBUIA PENTUHT) CKNaaaE:
Rc=ry+ ryt+ ratry.

Ae ri — penTuHrosi abo Barosi 6aiu 3a KOXXKHWUIM BUA, POBIT 3 AUCUMNIHN.

MaKcMManbHO MOXJINBUIA CTapPTOBUIM PeUTUHT: Re = 20+20+40+20 = 100 6anis.

HeobxigHoto yMOBOIO AONYCKY A0 3a/iKy € NO3UTUBHA OLHKA 3 BUKOHAHHSA BCix 3aBaaHb CPC, 3axucT pospa-
XYHKOBOi po60TK Ta CTapTOBUIN PeNUTUHT He meHwe 0,25 x Rc = 25 6anis.

AKLLO B NPOAOBK CEMECTPY CTyAeHT oTpumas binbwe 60 6aniB, BiH Mae NpaBo OTPMMATK OLHKY «aBTOMa-
TOM» 3rigHo Tabauui BigNoBiAHOCTI PeNTUHIoBMX 6aniB OLIHKAM 3a YHIBEPCUTETCHKOIO LWKAJIOH (AMB. HUXKYE).

CTyaeHTH, AKi Habpanu B ceEMEeCTpi PENTUHT 3 ANCUMNAIHU MEHLLE, HiXK 25 6aniB abo He BMKOHaNM ymoB A,0-
MYCKy Ha 3a/iK, 30608B'A3aHi 40 NoYaTKy 3aNiKOBOI Cecii NiABULLUTY MOro, iHaKLLIEe BOHWU He A0NYCKatoTbCA A0 3a/iKy 3
Liel AncumniiHM i MaloTb aKagemMiyHy 3a6oproBaHicTb.

3acTocoByeTbcs «m’sska» PCO. 3anikoBy pob0Ty BUKOHYIOTb CTYAEHTH, AKi 6axKatoTb NiABULLUTM CBOIO OLLIHKY,
Ta CTYAEHTU, AKi Habpanm meHwe 60 6anis 3a cemecTp Ta BUKOHA/IM YMOBM AONYCKY Ha 3anik. HabpaHa cTygeHTOM
3a CeMecTp KinbKicTb 6anie aHyNeTbea. OcTaTo4YHa OLUiHKA NO AUCUMNAIHI PO3pPaxoBYeTbCA AK A0bOyTOK 6anisB 3a
BMKOHAHHSA 3a/1iKoBOi poboTK Ha KoedilieHT nepepaxyHKy: Rs = 40 x 2,5 = 100 6anis. KinbKictb 6anis npu 3aadi
3a/1iKy 33 PEeMTUHIOBOIO LLKA/MO 3 ANCUMNAIHU NepeBOAUTLCA Y 3aNiKOBY OLLiHKY 3rigHO Tabumui BianosigHoCTI peit-
TMHroBux 6anis OLiHKaM 3a YHIBEPCUTETCbKOIO LWKano. 3006yBay oTpMMye Bifbluy 3 OLIHOK, WO OTPMMAaHI 3a pe-
3y/IbTaTaMM 3a/1iIKOBOi KOHTPO/IbHOI po60TM abo 33 pernTUHrom.

Tabnnuysa BianoBigHOCTI peiTMHroBUX 6aniB OLiHKAM 3a YHIBEPCUTETCHKOLO LWKANoH

Kinokicmo 6anie OuyiHKa
100-95 BigmiHHO
94-85 Jyxe pobpe
84-75 Lobpe
74-65 3a40BiNbHO
64-60 JocTatHbo
MeHwe 60 He3agoBinbHO
He BMKOHaHi yMOBW A0NYCKY He ponyuweHo




Mpoueaypa OCKap>KeHHA pe3y/IbTaTiB KOHTPOJIbHUX 3aX0A4iB

CTyAeHTU MatoTb NPABO | MOXKAUBICTb NIAHATU ByAb-AKE NUTAHHA, AKE CTOCYETLCA NPOLLEeAYPU KOHTPOIbHUX
3axo4iB Ta OYiKyBaTK, WO BOHO Byae pO3rAsHYTO 3rigHO i3 Hanepea BM3HAYeHMMM Npoueaypamn (aeTanbHiwe:
https://osvita.kpi.ua/2020 7-170, https://document.kpi.ua/files/2020 7-170.pdf).

CTyAeHTU MatoTb MPABO OCKAPXKUTWU Pe3y/bTaTu KOHTPOJIbHUX 3ax0AiB, ane 0b60B’A3KOBO apryMeHTOBaHO,
MOACHUBLLM 3 AKMM KPUTEPIEM HE MOroAXKYIOTbCA BiANOBIAHO A0 OLiHOYHOTO ncTa Ta/abo 3ayBarkeHb.

Hopmun eTMyHOI NnoBeAiHKN CTYAEHTIB i NpauiBHUKIB BU3HAYeHi y po3aini 2 Kogekcy vecti HauioHanbHoro
TeXHIYHOro yHiBepcutety YKpaiHM «KWUIBCbKUM MONITEXHIYHUI IHCTUTYT imeHi Iropa CikopcbKoro» (aetanbHile:
https:// kpi.ua/code).

9. [opaartkosa iHpopmauia 3 gucumnnniHu (OCBITHLOro KOMMNOHEHTA)
1. [AucmaHyiliHe Ha8YAaHHA:

B ymoBax ANCTAHLMHOIO perKMMy OpraHisauia oCBITHbOro NPOLEeCcy 34iACHIOETbCA 3 BUKOPUCTAHHAM TEXHOOTIN
OVCTaHLIMHOro HaBYaHHA: NAaTGOPMM AUCTAHLIMHOTO HaBYaHHA «CiKOPCbKUIA» Ta «ENEKTPOHHMI Kamnyc». Has4a-
JIbHUMA NPOLEC Y ANCTAHLIMHOMY PEXMMI 34iMCHIOETLCA BiANOBIAHO A0 3aTBEPAKEHOTO PO3KNAAY HABYANbHUX 3a-
HATb. 3aHATTA NPOXOAATb 3 BUKOPUCTAHHAM Cy4acHUX pecypciB NpoBeAEeHHA OHNaMH-3ycTpidel (opraHisauia Bigeo-
KoHdepeHLUilt Ha nhaTdopmi Zoom).

2.  Has4yaHHA 8 yMmo8aX MPABOBO20 PEHUMY BOEHHO20 CMAHY:

— nepeabayae nNpoBefeHHA YCiX BWUAIB 3aHATb AUCTAHLIMHO (3 BUKOPUCTAHHAM CUHXPOHHOI abo acuMHX-
POHHOI MOJeni OCBITHLOI B3aemofii), y BianosiaHOCTI A0 PernameHTy opraHi3aLlii OCBiTHbOro npouecy B
ONCTaHUIMHOMY perkmnmi Ta NonoxkeHHA NpPo gucTaHuiiHe HaByaHHA B KMl im. Iropa CikopcbKoro;

— KiHUEBI TepMiHM BMKOHAHHA iHAMBIAYanbHUX 3aBAaHb i 3aBAaHb CaMOCTIMHOT pobOTN NepeHocATbCA Ha Ki-
Heub cemecTpy (3 060B’A3KOBUM BUKOHAHHAM i 3aXUCTOM);

— Y PENTUHIOBY CUCTEMY OLiHIOBaHHA BHOCATHLCA 3MiHM CTOCOBHO HapaxyBaHHA WTpadHuMx 6anis 3a He CBOEYA-
CHe BMKOHaHHSA 3aBAaHb: WTpadHi 6ann He HapaxoByOTbCA.

3. [ns cTyaeHTiB iCHYE MOXKAMBICTb 3apaxyBaHHA (y BUrIAA4i AoaaTkoBux 6anis o pentuHry ao 20 6anis):

— cepTudiKaTiB NPOXOANKEHHA ANUCTAHLINHMX Y4 OHNAMH KYPCiB 3@ TEMATUKOK AUCLMNNIHMY;

— ceptmdikaTiB, AKi NiATBEPAKYIOTb Y4ACTb Y HAYKOBO—MPAKTUYHMX | HAYKOBUX KOHpEPEHLiAX 32 TEMATUKOK
OVCUUNNIHK;

— ny6niKauin cTaTTi y HAYKOBOMY KYPHaJli 32 TEMATUKOK AUCLMUMIHMN.

Joaatok 1

CnUCOK TEOPETUYHUX NMUTAHb A0 MOAY/IbHOI KOHTPO/IbHOI po60oTH
YACTUHA|
Mepwa vyactHa MKP cknapaetbca 3 BOX TEOPETUYHMX NMUTaHb Ta OL4HOIO NPAKTUYHOIO 3aBAaHHA.
TeopeTuyHi NUTaHHA.
MaTtemaTuyHe MoAEeNt0BAHHA AK 0BUYNCNOBaIbHUI eKcnepuMeHT. MeToz, NoeTanHoro MoAeNt0BaHHA.
BM3HauyeHHA Tena0Boi NPOBiIAHOCTI ANA TiN 3 NiHIMHOI 3a1EXKHICTIO NAOLLi NONepeyYHOoro nepepisy.
BM3HauyeHHA TeNN0BOro NOTOKY, WO NAe Ha 3MiHY BHYTPILWHbOi eHeprii TBepaoro Tina.
BW3HaueHHs Tens0BOro NoToKy, AKWI CPUIAMAETLCA e/1eMEHTAaPHMM 06'EMOM PYyXOMOFo cepeaoBMLLa.
BW3HaueHHsA Tens0BOro NoToKy, AKMIA CIPUAMAETLCA 06'EMOM PYXOMOTo cepeaoBuLa.
KoeoilieHT HepiBHOMIPHOCTi TeMNepaTypHOro NO/IA NOTOKY PYXOMOFO cepeoBuLLa. Moro BU3HaueHHs.
Bunbip po3TallyBaHHA TOYOK 30CEpPerKEHHA NapameTpiB B Tinax.
BW3HauyeHHA TeNNOBUX NPOBIAHOCTEN A1A ABOX KOHTAKTYHOUMX Tin 3 NOCTIMHUMM, ane Pi3HUMK 33 BEUUYUHO
NJ0LWaMM MOMepeYyHoro nepepisy.
9. BM3HayeHHA TeNI0BMX NPOBIAHOCTEN ANA ABOX KOAKCIaIbHUX LMAIHAPIB, WO 3HAXOAATLCA B TEMN0BOMY KOHTa-
KTi.

10. Bu3Ha4yeHHA TeNIOBUX MNPOBIAHOCTEN MiK TiIOM | cepefoBULLEM, LLLO OMMBAE MOTO.
11. Anpokcmmauia noxigHoi onepaTopom 3 3anisHEeHHAM.
12. AnpoKcmmauia noxigHoi onepaTopom 3 BUNEepearKeHHAM.
13. Anpokcumauia noxigHoi "ueHTpanbHUM" onepaTopom.

MpaKTUYHe 3aBAAHHA: 4/19 By3/1a TEXHIYHOrO MPUCTPOIO, LLO CKAALAETLCA 3 AeTanel i cepenosuly (cxema
TEXHIYHOro NPUCTPOIO 334aHa) NobyayBaTV TEMOBY CXEMY i 3aMMCATU PiBHAHHA TenaoBux BanaHciB, AKi BUpaXKeHi
yepes Tena0Bi NPOBIAHOCTI Ta Pi3HULI TeMNepaTyp TOYOK 30CepeKEHHA NapamMeTpiB.
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YACTUHAII

[pyra yactmHa MKP cknaga€etbca 3 4BOX TeOPEeTUYHUX MUTAHb.
OCHOBHI po3paxyHKoBi dopmyn Ans BUPILLEHHSA NO SBHIM cxemi meToaa EMnepa. Xig pileHHsA.
OTpMMaHHA OCHOBHOI PO3paxyHKOBOI GOpPMYaM ANA BUPIWEHHA NO HeABHIN cxemi Ennepa. MpueeaeHHA PC-1
[0 MaTpUyHOro suAay.
CyTHiCTb MeToAy po3wenneHHs Y TensonpoBigHOCTIi NpU BUPILLEHHI 3a4a4 TemnepaTypHoro nons (rpagiyHe
pileHHs).
MobynoBa CiTkn guckpeTmnsaLii obaacTi pileHHA 3a4a4i YMCeNbHOTro BU3HAYEHHA ABOMIPHOIO TEMNEePaTypPHOro
nonsa nepetuHy aetani. NoctaHosKa | 3agavi J1IOC i cknagaHHA MaTeMaTUYHOI MoAeni TeMNepaTypHOro nons 8
nepepisi getani.
OTpMMaHHS PO3PaxyHKOBOrO PiBHAHHSA NS rPaHUYHOro enemeHTa i = 1 nosocn y = j obnacTi pilleHHs 3agadi
TeMnepaTypHOro Nonsa nepeTuHy getani
OTpMMaHHS PO3PaxyHKOBOro PIiBHAHHA A5 BHYTPILWHIX e1emMeHTiB nonocu y = j o6nacTi pileHHA 3aga4i Tem-
nepaTypHOro noJsiA nepeTuHy getani
OTpMMaHHS pPO3pPaxyHKOBOro PiBHAHHA 418 rPaHUYHOro enemenTa i = N;nosnocu y = j obnacti pilweHHs 3agadi
TeMnepaTypHOro Nons nepeTuHy getani
MpuBeaeHHA Po3paxyHKOBO-PI3HULEBOT CxeMM neporo 3asaaHHA JIOC oo maTpuUyHOro BUAy.
CKknagaHHA po3paxyHKOBOI CXeMU MeToAy NPOroHKKU 4nAa piweHHA nepwoi 3agadi J1I0C.
MoctaHosKa Il 3agauvi JIOC Ta ii matemaTtnyHa moaenb. AHani3 piweHHA no metoay J1I0C. BusHayeHHa Y gna
MM TpeTboro piBHA.

Joaatok 2

CNUCOK TeOPETUUYHUX NUTaHb A,0 3a1iKoBOi poboTn
MaTtemaTuyHe MOLENOBAHHA AK 06YMCIOBANIbHUIA eKCcnepuMmeHT. MeTog noeTanHoro moaentoBaHHs. CyTHICTb
MeToay Yy 30cepesKeHnX napameTpax. Tensosa cxema.
MoHATTA TEen/I0BOi NPOBIAHOCTI. BU3HaYeHHs TenoBOoT NPOBIAHOCTI AAs Tin 3 NiHIMHOW 3a/1eXKHICTIO /oL No-
nepeyHoro nepepisy.
MoHATTA TennoBOoi NPOBiIAHOCTI. BU3HAYEHHA TENNOBOrO NOTOKY, LWO MAe Ha 3MiHY BHYTPILWWHbOT eHeprii TBepao-
ro Tina.
MoHATTA TennoBoi NPOBIAHOCTI. BUSHaUeHHA TeNI0BOro NOTOKY, AKUIA CMPUIAMAETBCA eleMeHTapHUM 06'emom
PYXOMOTO cepeaoBuLLa.
MoHATTA Tena0BOI NPOBIAHOCTI. BU3HauYeHHA Tenj0BOro NOTOKY, KNI cNpUitMaeTbesa 06'emom pyxomoro cepe-
O0BULLA.
KoediLieHT HepiBHOMIPHOCTI TemnepaTypHOro NoA NOTOKY PyXOMOro cepeoBsuLa. Moro BUsHaueHHs.
MoHATTA TenoBOi NpoBiAHOCTI. BUbip po3TallyBaHHA TOYOK 30cepeaKeHHs NapamMeTpiB B Tinax.
MoHATTA Ten/0BOI NPOBIAHOCTI. BU3HaUeHHA TenN0BUX NPOBIAHOCTEN ANA ABOX KOHTAKTYHOUMX Tin 3 NOCTiMHK-
MM, ane pisHUMM 33 BEIMYMHOIO NAOLLAMU NOMNEPEYHOro nepepisy.
MoHATTA TennoBoi NPoBiIAHOCTI. BU3HaYeHHA TeNJ0BMX NPOBIAHOCTEN ANA ABOX KOAKCiaNbHWUX LUMAIHAPIB, WO
3HaxX04ATbCA B TEMJIOBOMY KOHTAKTI.
MoHATTA TeNN0BOi NPOBiAHOCTI. BU3HaUeHHs TennoBMX NPOBIAHOCTEN MIiXK TiNOM i cepefoBULLEM, O OMUBAE
noro.
ANpOKCMMaLLia NOXigHOI onepaTopom 3 3ani3HEHHAM.
ANpoKCcMMaL,ia NOXigHOT ONepaTopom 3 BUNEPEOKEHHAM.
Anpokcmmalia noxigHoi "ueHTpanbHUM" onepaTopom.
OcCHOBHi po3paxyHKoBi Gopmyin gns PO3B’sI3aHHA MO ABHIl | HeABHIN cxemam meTogis EiMnepa. CyTHicTb xoay
pO3B’A3aHHA NO AaHUM MeTOAaM.
OTpMMaHHS OCHOBHOI pO3paxyHKoBOiT popMynn gnsa po3B’a3aHHA No HeABHIM cxemi EiMnepa. NpueegeHHs PC-1
40 MaTpUYHOro BMAy.
CyTHicTb meToay poswenneHHa Y TenaonpoBigHOCTI Npu BUPIiLLEHHI 3aaa4 TemnepaTypHoro nonsa (rpagivHe
po3B’A3aHHA). MpuHUMNK NOBYA0BM CITKM AUCKpeTU3aLii 0b6nacTi po3s’A3aHHA 3a4a4i YNCENbHOrO BU3HAYEHHSA
ABOMIpPHOIo TeMnepaTypHOro Noas NnepeTuHy gertani.
MoctaHoBsKa | 3aga4i JIOC i cknagaHHA maTemaTUYHOI moaeni TemnepaTypHOro NosA B nepepisi getani.
OTpMMaHHS PO3PaxyHKOBOro PiBHAHHA A/1A rPaHUYHOro efiemeHTa i = 1 nonocun y = j o6nacTi po3B’si3aHHsA 3a-
Jadi TemnepaTypHOro Nosa NepeTuHy aeTani



19. OTpMMaHHA PO3PaxyHKOBOro PiBHAHHA ANA BHYTPILWHIX efleMeHTiB NoAocK y = j obnacTi po3B’sisaHHs 3a4aui
TemnepaTypHoOro nonsa NepeTuHy aetani

20. OTpUMaHHA PO3pPaxyHKOBOro PiBHAHHA A1A FPaHUYHOro enemeHTa i = N;nonocu y = j obnacti po3s’s3aHHA 3a-
Jayi TemnepaTypHOro nonsa nepeTnHy aetani

21. MaTemaTU4yHa MoAeNb TeMNepaTypHOro PeXMmy By3na TEXHIYHOrO MPUCTPOLD y BUAI Tennosux HanaHcis.
OTpMMaHHA PO3PaxyHKOBOI CXEMW Yy KaHOHIYHOMY BUAiI ANA po3B’A3aHHA nepuwoi 3agadi JIOC. Bubip metoay
po3B’s3aHHA PC-2. OTpMmaHHA po3paxyHKOBOI CXeMmn MeToAy NPOrOHKWU ANA po3B’a3aHHA neploi 3aaadi JIOC.
AHani3 xogy po3s’azaHHA PC-3.

22. MocTtaHoBKa Il 3apavi JIOC Ta it matemaTyHa moaenb. AHanis poss’AasaHHsa no metoay J/1IOC. BusHayeHHa Y
ana MM TpeTboro pisHs.

MpakTUYHe 3aBAAHHA: 4719 BY3/1a TEXHIYHOTO NPUCTPOIO, LLO CKNAJAETbCA 3 AeTaNen i cepefoBuLy (cxema
TEXHIYHOro MPUCTPOLO HAaZAETbCA) NobyayBaTM TEMIOBY CXEMY i 3anMCcaTW PiBHAHHA Tennosux HanaHcis, AKi BUpa-
*KeHi yepes Ten0Bi NPOBIAHOCTI Ta Pi3HUL TeMNepaTyp TOYOK 30CepesKEHHA NapameTpiB.

Po6ouy nporpamy HaB4YanbHOI gucuuniiim (cunabyc):

CKNnageHo K.m.H., doyeHmkoro, /lebedob Hamasieto J/leoHidieHoro

YxBaneHo: Kadeapoto AE (npoTtokon Ne 26 Big 23.06. 2025 p.)

MNoroaskeHo: MeToauuHoto Komicieto HH IATE (npotokon Ne 9 Big _27.06. 2025 p.)




