MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuanbHocts: 14.03.01 SinepHas 3Hepreruka u Temiopuzuka
HaumeHnoBanune o6pa3oBarteibHoil nporpammel: Tennogusuka
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpamMma QM CHUILIHHBI
TEIIJIOOBMEH U3JIYYEHUEM

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.13

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

8 cemectp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

8 cemecTp - 28 yaca;

HpaKTuquKne 3aHATHA

8 cemecTp - 14 yacos;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

8 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

8 cemecTp - 99,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHnas padora
PacuerHo-rpaduueckas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

8 cemecTp - 0,5 yaca;

MockBa 2023




NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

TepacumoBs 1.H.

MO+

Waentuduratop

H

a5495398-GerasimovDN-6b58615

JI.H. I'epacumoB

COI'ZTACOBAHO:

PykoBoguTens
00pa30BaTEIbHON IPOrpaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

AHbKOB I'.I",

Waentuduratop

Rbb1f0c84-YankovGG-1la2eddc

I'.I'. SlupkoB

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

i
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MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

CeeneHuna o enagensue L3N M3KU

Bnaaeney

lepacumos [.H.

WaenTndukatop

H

a25495398-GerasimovDN-6b58615

JI.H. I'epacumoB




1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Hean ocBoeHusi AMCUMIUIMHBI. V3ydeHue (Qu3NUeCcKMX 3aKOHOMEPHOCTEH HCITyCKaHMs,
pacrpoCcTpaHeHUsI U TOTJIOMICHUS TEIJIOBOTO M3JIy4YEHHUS, a TAKXKE MOJy4YeHHE MPAKTUUYECKUX HABBIKOB
pacueTa TerI000MeHa U3JIyYeHHUEM B PAa3JIMYHbIX MH)KEHEPHBIX CUCTEMAX.
3agaum QU CHUIITTHHBI
- U3Y4YUTh OCHOBHbIE (PU3NYECKUE 3aKOHBI UCITYCKAHUS, pACIIPOCTPAaHEHUS U MOTJIOIIECHUS
TEIJIOBOTO U3JTyYCHUS,
- IOJIY4UTh HH(OPMALIKIO O CBOMCTBAX BEILIECTB, OMPEACTSIOUINX X B3aUMOJICHCTBUE C
U3ITy4eHUEM, U METOJIaX pacueTa TeII000MeHa H3IIyICHHEM B PA3IMYHBIX CHCTEMAX;
- HayYUThCS IPUMEHATh U3YYEHHbIE METO/IbI pacyeTa TeII000MEHa N3TyYeHUEM Ha MTPaKTUKE.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Kon n HanmeHoBanue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s
KOMIIETEeHL MU MHAUKATOPA JOCTUKEHUSI
KOMIICTCHIINU

ITK-1 Cnoco6en npoBoauth | MJI-1mk-1 Biaaneer HaBbikaMu 3HATh:
pacueTsl TeUIOU3NIECKUX | pacueTa MPOLECcCOB - 0COOCHHOCTH IIEPEHOCA H3ITYICHHS B
XapaKTEPUCTHUK MPOIIECCOB, | THIAPOJIUHAMHUKHU U OTPaHNYCHHOM CIICKTPAJIbHOM THAIIa30HC;
IPOTEKAOIINX B TeILIOOOMEHA B - METO/IbI pelIeHHUs 33/1a4 TeTI000MeHa
KOHKPETHBIX TEXHUYECKUX | SHEPreTUYECKOM H3ITy4CHHCM.
YCTPOMCTBAX U ammaparax 000py1I0BaHUM
SHEPreTUYECKOro YMETh. _
060pyHOBaHHS - paccUMTHIBATh PaJUALMOHHBIN

TEIJI000MEH B IIPOU3BOJIBLHON CUCTEME;
- PacCCUUTHIBATh YIIOBbIe KO UIIMEHTHI.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JucuunimHa OTHOCHUTCS K OCHOBHOW Tpod)eCcCHOHAIbHONW 00pa3oBaTenbHOM MporpaMme
Tennoduzuka (manee — OIIOIl), nanpaBnenuss noaroroBku 14.03.01 Snepnas »HepreTuka u
Teriousnka, ypoBeHb 00pa3oBaHus: BIcIIee 0Opa3oBaHue - OakanaBpHar.

bazupyercs Ha ypoBHE cpeaHero o01ero oopa3oBaHusl.

Pe3ynbpTarsl 00y4eHus, MoyrydeHHbIE TP OCBOEHUH JTUCIUIUIMHBI, HEOOXOIUMBI TIPU BBIITOJTHEHUN
BBIIYCKHOM KBaJTU(UKALMOHHON pabOTBHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip A cemectpe | ATTECTALMH
o KITP 'K HKKIT | TK p /KOHTPOIH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHBIE 3aKOHBI 10 8 4 - 2 - - - - - 4 - Camocmoamenvroe usyuenue
TermnooOMeHa meopemuueckoz0 mamepuana: N3yuenue
U3JTyYCHHUEM JOIOIHUTENEHOTO MaTepHaa o pasieny
11 OCHOBHBIE 3aKOHBI 10 4 - 2 - - - - - 4 - "OCHOBHBIE 3aKOHBI TEINIO0OMEHA H3ITy4eHHeM "
TemnooOMeHa IIo0z0mogKa K npaKmMuYecKUM 3aHAMUAM:
U3IIy4EeHUEM Wzyuenne matepuana mno pasaeny "OCHOBHBIE
3aKOHBI TETUI00OMEHA M3ITydeHueM"
MOATOTOBKA K BBITIOJIHEHUIO 3aJaHNH Ha
MPAaKTHYECKNX 3aHATHIX
Ilodzomoexa Kk meKyuiemy KOHmMpOiio:
IToBTOpEHNE MaTepuaa 1o pasaeny
"OCHOBHBIC 3aKOHBI TEIUIOOOMEHA M3ITydeHHeM"
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:
[3], 16-28
[4], 16-28
2 YrioBsie 16 4 - 2 - - - - - 10 - Camocmoamensnoe uzyuenue
K03 hULMEHTBI meopemuyueckozo mamepuana: VI3ydaenue
2.1 YrioBsle 16 4 - 2 - - - - - 10 - JIOTIOJIHUTENBHOTO MaTepraa o pasjaeiry
KOX(PHUIIIEHTHI "Vrnosble k03 unneHTH"

Ilod20moeKa K npaKmuyeckum 3aHAMUAM:
W3yuenne maTepuana no pasaeny " YIiaoBble
KO3 QHUIUEHTHI" TOJrOTOBKA K BHIIOJIHEHUIO
3a/laHui Ha MPaKTUUYECKUX 3aHATUAX
Iloozomoexa Kk KOHmMpoNbLHOU padome:
M3yuenne matepuaoB Mo paszeny YTioBble
K03((HUITUEHTHI U TIOJTOTOBKA K KOHTPOJILHOM
pabore

4




Ilodzomogka pacuenmnvix 3a0anuii: 3aiaHus
OpPHEHTHPOBAHBI Ha PEIICHH MUHU3a/1a4 110
pazneny "YriaoBsle koaddurmentsr". CTyaeHTb
HEOOXOANMO ITIOBTOPUTH TEOPETUIECKHIN
Marepuall, pa3odpars NIPUMEPHI PEIICHHS
aHAJOTWYHBIX 33a4. TIPOBECTH PACUETHI IO
BapuaHTy 3a/laHUA U CAENATh BEIBOARL. B
Ka4ecTBE 3a/1laHHA HCIIOIb3YIOTCS CIIETyOIINe
YIpaKHEHUSL:

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[1], 380-400
[4], 28-42

TemnoooMmeH
U3ITy4YEHUEM B
JIMaTepMUYECKOU cpee

38

28

3.1

TemnoodMeH
H3ITydEeHUEM B
JIMaTEpPMHUIECKOH cpene

38

28

Camocmoamenvroe usyuenue
meopemuuecko2o mamepuana: VIsyaenue
JIOTIOJTHUTEIBHOTO MaTepraa o pasaery
"TemmooOMeH H3TydeHHEM B THATSPMHUYCCKON
cpene"

Iloozomoexka pacuemmnvix 3ad0anuii: 3aganus
OpPHEHTHPOBAHBI Ha PEIICHI MHUHN3a/1a4 110
paszneny "Terroo0MeH U3IIydeHHEM B
nuatepMudeckoit cpeae”. CTyaeHThI
HE00X0IUMO OBTOPUTH TEOPETUIECKUN
Marepuall, pa3odparh pUMephI PEIIeHHs
AQHAJIOTHYHBIX 3a/1a4. TIPOBECTH PACcUeTHI 110
BapHaHTY 3a1aHUS U CAETaTh BEIBOABL. B
Ka4yecTBE 3aJaHUS HCIIOIB3YIOTCA CIEAYIOINe
YIpa>KHEHUSL:

I10020mo6Ka K npaKmu4eckum 3auAmuam:
Uzyuenue matepuana mo pasgeny "TemmoooMeH
H3JIyYEHUEM B IMAaTEPMHUUYECKOH cpene”
MOJrOTOBKA K BBINOJIHEHUIO 3aJaHUN Ha
MPAKTUYECKUX 3aHATUIX

H3yuenue mamepuanos 1umepanmypHsix
UCOYHUKOG:

[2], 1-28
[4], 42-57

MsnyyaTtenbHbie
CBOWCTBA peaJibHbIX Tl

CamocmosamenbHoe ulyuenue
meopemuiecKoz2o mamepuaia. I/I3y11eHI/1e

5




4.1

I/I3Hy‘{aTeHLHLIe
CBOICTBa PCaJIbHBIX TCJI

JIOTIOJTHUTEIBLHOTO MaTepuana o pa3aeny
"W3my4aTenbHble CBOUCTBA pealbHbIX Ten"
Ilo0zomoeKa K npaAKmMuYecKuUM 3aHAMUIM:
Wzyuenne maTepuana 1mo pa3ueiny
"Uzny4aTenpHBIe CBOWCTBA peabHBIX Te"
IIOATOTOBKA K BHIMIOJIHCHMIO 3aIJaHHI Ha
MIPAKTUIECKUX 3aHATHIX

IloozomoeKka K ayOumopHvim 3aHaAmMuAM:
[IpopaboTka JIEKIINH, BEIITOIHEHHE U
MOJITOTOBKA K 3alIuTe J1ab. paboThI
H3yuenue mamepuanos iumepamypHslx
UCHOYHUKOG:

[4], 61-68

®opmyna [Inanka

21

12

Camocmosamenbroe uzyueHnue

5.1

®opmyna [1nanka

21

12

meopemuueckozo mamepuana: VIzyuenue
JIOTIOJTHUTEIFHOTO MaTepuana o pa3aeny
"®opmyna [lnanka"

Ilo0zomoeKka K npaKkmuueckum 3anamuam:
W3yuenue matepuana no pazzaeny "dopmyna
[Imanka" moAroToBKa K BBIIIOJHEHUIO 3aJaHUN
HAa MPAKTHYCCKUX 3aHITHIX

Iloozomoexa K KOHmpobHOU padome:
N3yyenne matepuaios no pazneny @opmyna
[T1aHka ¥ MOATOTOBKA K KOHTPOJIBHOI padoTe
IIoozomoeKka K ayoumopHsim 3aHAmusam:
[IpopaboTka JEeKINH, BEIOTHEHUE U
MOJICOTOBKA K 3amuTe jab. paboTh
H3yuenue mamepuanoe 1umepamypHslx
UCMOYUHUKOG:

[4], 73-98

ITepenoc uziryyenns B
HENpO3pavHbIX cpeax

16

6.1

Ilepenoc n3nydeHus B
HENPO3pavyHbIX Cpesiax

16

Tloozomosxka K ayoumopHvim 3auamuam:
[IpopaboTka JIEKIIUH, BHITOITHEHHE U
MOJITOTOBKA K 3alIuTe J1a0. paboThI
IloozomosKka K npaKkmuueckum 3aHamusim:
Nzydenne matepuana no pazaeny "Ilepenoc
W3ITY9IEeHUS B HEMIPO3padHBIX cpeax”
IOJrOTOBKA K BBIIIOJIHEHUIO 3aJaHUi Ha
MPAKTUYIECKHUX 3aHIATHAX
CamocmoameibHoe usyuenue




meopemuueck02o mamepuana: VIsyaenue
JIOTIOJIHUTEIBHOTO MaTepuaa 1o paserny
"IlepeHoC U3Ty4eHUs B HEPO3PAYHBIX cpeaax’
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

Al

[4], 98-122
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 28 - 14 0.5 66 335
Hroro 3a cemecTp 144.0 28 - 14 2 - 0.5 99.5

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM
npoektam/padboram; MKKII — nnauBuIyansHbie KOHCYIBTAIIMU MO KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aenam
muctumuinaer, CP — camocrositennbHas padota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoIis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OcHosHble 3aKoHbl Meni100OMeHa uziyieHuem

1.1. OcHOBHBIE 3aKOHBI TEIJIOOOMEHA U3ITyUYEHUEM

PaBHOBecHOE (TEIIOBOE) M3IydYEHHE. ODHEPrusl H3Iy4yeHUs, NOTOK M3JIy4EHHUs, IJIOTHOCTb
MOTOKA M3JIy4YEHHUs, YIJIOBas IUIOTHOCTh TIOTOKA U3Iy4YEHHUs, WHTEHCUBHOCTb HW3ITy4EHUS.
KoadduimenTs! oTpakeHus, moriaomeHus u npoxoxaeHus. Yeproe teno. Cepoe teno. Juddysznoe
u3NydyeHue, 3epkanbHoe u auddysHoe oTpaxkeHue. [loTOKM: W3TydaeMblid, MOTJIOIIAEMBIH,
OTPaXCHHBIN, pe3yabTUpYyIOImHA, dPQekTuBHbI. 3akoH KocuHycoB Jlambepra. CBs3b
MHTECHCUBHOCTU H3JTyYEHHUS YEPHOTO TeJla C IUIOTHOCTBIO MOTOKAa H3iMydeHus. CBs3b IUIOTHOCTH
MOTOKAa W3Iy4eHUs C ero OOBEMHOW IUIOTHOCThIO BHYTpPeHHEW sHepruu. 3akoH Kupxroda.
®opmyna [Tnanka. [Ipubmmkenus Buna. [Tpubnumxenue Panes—xunca. 3akoH cmenieHus: Buna.
3akon Credana—bonbimana..

2. Venosvie kospduyuenmot

2.1. YrnoBbie KOAPPUITHEHTHI

Onpenenenue yriaoBbiX Ko3dduuueHTtoB. VYriaoBoil Ko3pPUUUEHT B cUCTEME JBYX
3NIEMEHTAPHBIX IUIOMIAJOK. YTJIOBOH KO3(GGHUIUEHT B CHCTEME OJJIEMEHTapHas IUIONIAJKa —
IOBEPXHOCTh KOHEYHBIX pa3MepoB. YTIOBOH KOI()(OUIMEHT B CHUCTEME JBYX MOBEPXHOCTEH
KOHEUHBIX pa3mepoB. COOTHOIIEHWE B3aMMHOCTH H YCIIOBHE 3aMBIKAeMOCTH. MeTozbl
OIIpEJICTICHUs] YTJIOBBIX KOA((HUINEHTOB: aHAIUTUYECKUI pacyeT, YUCICHHBIA pacydeT, anreopa
YIIIOBBIX KO ()UIIMEHTOB, METO/] KOHTYPHOT'O HHTETPUPOBAHHSL..

3. Tennoobmen uznyuenuem 8 QuamepmMuyeckol cpeoe

3.1. TemiooOMeH U3TydeHUEM B TUATEPMUYECKON Cpelie

TemnooOMeH U3Ty4eHHEM KaK CUCTEMa TPAaHUYHBIX YCIOBUN K YPaBHEHHIO TETIOMPOBOIHOCTH.
Pacuer TemiooOMeHa B cHCTeME UYEpPHBIX IMOBEPXHOCTEW MpU 3aJaHHBIX TeMmIeparypax Ju0o
pPE3YNbTUPYIOLIUX  IJIOTHOCTSIX TMOTOKOB. 30HANBHBIA METOJ HCCIEAOBAaHUSA JYyYHCTOTO
TEMI000MeHa B CUCTEME HEM30TEPMHUUECKUX MOBEPXHOCTEH. MeTon canbao pacuera TermioooMeHa
M3JIyYEHHUEM B CHUCTEME CEPBIX MOBEPXHOCTEH. Pe30JbBEHTHBI METOJ, pa3pelIarollue YIriOBbIE
KOA((UILIUEHTBHL..

4. HSleameﬂbele ceolicmea peajlbHblx me

4.1. I3ny4arenbHble CBOMCTBA pealbHBIX TEJ

3aBUCUMOCTh HM3TYy4aTeNbHON CHOCOOHOCTH METAIOB OT JJIMHBI BOJIHBI, TEMIEpaTyphl,
HAIpPaBJIEHUS! M3JIYYEHHUS U COCTOSHUSA NMOBEPXHOCTH. M3imyuaTenbHble CBOWCTBA JIUANIEKTPUKOB.
HcnyckaHue U MorjouieHue nu3nydeHus razamu. Pasmepnsie agdextsl. [Tupomerpuueckue MeTo1sl
U3MEpEeHHs] TeMIleparypbl. Temneparypbl: paaualMoHHasi, SpKOCTHasl, 1[BeToBas. CpaBHUTEIbHbBIE
XapaKTEPUCTUKHU PA3JINYHBIX TUIIOB TUPOMETPOB..

5. @opmyna Inanka

5.1. ®opmyna Ilnanka

®opmyna [lnanka (BeiBoj Ilnanka). Crneactsus uz gopmynsl [lnanka: npubnuxenus Buna u
Poanes—/xunca, 3akoH cMmemenuss Buna, ¢opmyna Credana—bonbimana. CBsi3b HOCTOSHHOU
Credana—bonpiiMana ¢ pyHIaMeHTaNbHBIMU (PU3HMUECKUMU KOHCTaHTaMU. [IoHATHE O CHIOHTaHHOM
U BBIHYX/IEHHOM U3J1y4eHuu; popmyina [lnanka (BeiBoa DifHIITeHHA)..



6. Ilepenoc uznyuenus 8 Henpo3pPA4HbIX cpedax

6.1. [lepeHoc U31ydeHHs] B HEIPO3PAYHBIX Cpelax

DneMEHTapHbIE IPOLECCHI: TIOTJIONIEHUE, PACCESIHUE, CIOHTAHHOE U BBIHYKJIECHHOE M3JIyYEHHUE.
VYpaBHeHHEe mepeHoca U3JIyYEeHHUS B M3JIydarolled, Morjollarolled u paccenBaronieil cpene. Ero
npuOJIMKEHUS: XOJIOHAs Cpea, Topsyas cpea, MouTH npo3pavnas cpena. [Ipudmokxenne Muna—
Onmuarrona u [lycrepa—IlIBapumnbna. duddysnonnoe npudmmkenue. [lepeHoc u3iaydeHus B
IJIOCKOM CJIOE..

3.3. Tembl NpaKTHYECKUX 3AHATHI

1. YrnoBsie k03¢ punmeHTs!;

2. TermooOMeH M3JIy4eHHEM B TIPOCTOM CUCTEME;

3. TeriooOMeH U3TydeHHEM B CIIOKHOU CHCTEME;

4. NznyyaTenbHble CBOMCTBA pealbHbIX Tel. [Tupomerpus;

5. U3nyuyeHue B orpaHu4eHHON 001acTH CIEKTPa;

6. [Ipenensr npuMenuMoctu npubImkeHuit popmynsl [Inanka;
7. IlepeHoc u3y4eHus B HEIUATEPMUYECKOM Cpelie.

3.4. Tembl 1a60paTOPHBIX PadoT

HE IPpEAYyCMOTPEHO

3.5 KoncyabTauuu

N

oA~

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunol (I'K)

OO6cyxnenue wmaTepuajioB 1o Keiicam pasnena "OCHOBHBIE 3aKOHBI TEIMJI00OMEHa
n3inyyeHuem"
OO6cyxxaeHre MaTepualioB 1Mo Keiicam pazzaena "YrioBeie K0OdPGUIueHTs"
OO6cyxneHue wmarepuanioB T0 Keiicam pazgena "TermooOMeH U3Tyd4eHHEM B
TuaTepMHUIECKoi cpene"
OO6cyxeHne MaTepuanoB Mo kKeiicam pa3aena "M3mydarenbHble CBOMCTBA pealbHBIX Ted"
OO6cyxneHnre MaTepualioB 1o keiicam pazzaena "®opmyna [Inanka"
OO6cyxnenne maTtepuanoB Mo keiicam pasnena "llepeHoc W3NydeHHs B HEMPO3PAUHBIX
cpenax"

Texywuti konmpoas (TK)

KoHcynpranum HanpaieHbl Ha NOJy4YE€HUE MHAWBUIYATLHOTO 3aJaHMsl ISl BBIMOJIHEHUS
KOHTPOJIbHBIX MEPONPUATHIA 10 pa3zeny "OCHOBHBIE 3aKOHBI TEIJI000MEHA N3TyYeHuEeM"
KoHcynpranum HamnpaBieHbl Ha MOJIyY€HUE UHAMBUAYAIBHOTO 33aJaHUS JJIs BBIIOJHEHUS
KOHTPOJIbHBIX MEPONPUATHI 10 pa3zzaeny "YriaoBbie KOAPHUIMEHTH"

OHCYJIbTALIUM HAIpPaBJIEHbl HA MOJTYYEHUE WHIUBUAYAIbHOTO 3a/1aHUs JUISl BBITOJIHEHUS
Komncy. ya y
KOHTPOJIbHBIX MEpPONpUATHA 1o pazneny "TeriooOMeH M3mydeHHeM B JUATEePMHUYECKOM
cpene"
KoHcynpTanuu HanpaBiaeHbl HA NOJyYEHUE MHAWBHUIYAIBHOTO 3aaHMsl 711 BBIIOJIHEHMS
KOHTPOJIBHBIX MEPOIPUATUI IO pa3zaeny "M3imydaTenbHble CBOMCTBA PEANbHBIX TEN"
KoHcynpTanuu HanpaBiaeHbl HA NOJyYEHUE MHAWBHUIYAIBHOTO 3aJaHMsl ISl BBIIOJTHEHMS
KOHTPOJIBHBIX MEPOINPUATUH 10 pasaeny "Popmyna [nanka"
KoHcynpTanumn HanpaBiaeHbl HA NOJYyYEHUE MHAWBHUIYAIBHOTO 3aJaHMsl 7Sl BBIIOJIHEHMS
KOHTPOJIBHBIX MEPOIPUATUH 10 pa3aeny "[lepeHoc u3nydeHns B HENpO3payHbIX cpeaax”

3.6 TemaTnka KypcoOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa HEe MPEAyCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amaHupOBaHHbIE PE3YIbTaThl 00y4YEHHUS 1O

Howmep paznena qucrumiuas (B

OreHoUHOE CpE€ACTBO

Konrl
JUCLUIUIMHE COOTBETCTBUU C 11.3.1) (TN ¥ HAUMEHOBAHUE)
WHMKATOPOB
(B COOTBETCTBUH C pazjenaom 1) 1] 2]3]4]5]6
3HaTh:
METO/IbI PEIICHHS 334 TeII000MeHa -1 + + Pacuetno-rpaduueckas padora/Temiooomen
-lnk-1 .
U3ITy4CHUEM M3JTYYEHUEM B CIOKHOHN cCUCTEMe
0COOEHHOCTH TIEPEHOCA U3ITYUYCHHSI B Pacuetno-rpaduueckas padora/Temiooomen
OTpaHUYEHHOM CIIEKTPAIILHOM JHAaIa3oHe U3JIyYCHUEM B CIIOKHOH cUCTeMe
I/IH‘]-HK-]. + + +

KonTponbHas pabota/Y4der cieKTpaabHOTO

COCTaBa M3ITyYCHHSI
Ymern:
paccUUTHIBATh YIIoBbie KO (HUIIUEHTHI W1 + PacuetHo-rpaduueckas padora/TemioooMen

-lnk-1 .

M3JYYCHUEM B CIIOKHOH CHCTEME
paccuuTHIBaTh PaJAMALMOHHBINA TETNIOOOMEH B KonTponbhas pabota/Onpenenenre yrioBbIX
MIPOU3BOJIHON CHCTEME KO3 PHUIHEHTOB

NI-1nk-1 + +
KonrtponbHas padora/TennooOMeH U3nydeHueM
B IIPOCTEUIIEH CHCTEME
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
8 cemecTtp

Dopma peanuzanuu: [Tucemennas padora
1. Onpenenenue yrnoseix ko dunuentos (Konrponbhas padora)
2. TermooOMeH u3iydeHueM B ipocreimieit cucteme (KonTpoasHas padora)
3. TermooOMeH n3nydeHueM B ciaoxHo# cucteme (Pacuerno-rpaduueckas padora)
4. Yyer cniekTpaibHOro coctaBa m3nydeHus (KonrponsHas pabora)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 TIIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHHUIJINHE
Ixzamen (Cemecmp No§)

Hrorosas onenka BAPC.
B numiom BeICTaBIsIETCS OLICHKA 32 8§ CEMECTP.

IIpumeuyanue: OueHOYHBIE MaTEpUAIbI 110 TUCLMIIIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYUEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H IJIEKTPOHHBIE H3IAHNS

1. Ucauenko, B. I1. Terutonepenaya : Y4eOHUK 7151 SHEPreTUYECKUX BY30B U pakynsTeToB / B. I1.
Ucauenko, B. A. Ocunona, A. C. Cykomen . — 4-e u3z., nepepad. u gom . — M. : DHeprouzaart, 1981
.—416 c.;

2. I'epacumos, [I. H. Terioobmen uznyuenneM. 3aiaun : yueOHoe mocooue mo kypey "TermmooOMen
u3nydeHueM" no HanpasieHuto "Texuuueckas ¢uzuka" / 1. H. 'epacumos ; Pen. B. B. I'naskos ;
Mock. suepr. uH-T (MOU TY) . — M. : U31-B0 MDU, 2006 . — 28 c. - ISBN 5-7046-1344-6 .
http://elib.mpei.ru/elib/view.php?id=3262;

3. I'epacumos, [1. H. TermmooOMen uznydenuem : yueOnuk [ By3oB] / JI. H. I'epacumos, C. b.
Moprynosa . — Cankt-IlerepOypr : Jlanp, 2021 . — 156 c. - ISBN 978-5-8114-7358-8 .;

4. T'epacumos /I. H., Moprynosa C. b.- "Tennooomen uznyuenuem", U3garensctBo: "Jlans",
Cankr-IlerepOypr, 2021 - (156 ¢.)

https://e.lanbook.com/book/176845.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. Office / Poccuiickuii makeT opuCHBIX MPOTrpamM.

5.3 UnTepHeT-pecypchl, BKIWYas NpodeccuoHaIbHbIe 6a3bl JAHHBIX U HH(OPMAIMOHHO-
CIPABOYHbIE CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6mdJMoTexa oHain" -
http://biblioclub.ru/index.php?page=main_ub_red

3. DunexrponHnas oubmoreka MOU (b MIM) - http://elib.mpei.ru/login.php
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6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHunst Homep ayauropum, OcHanenue
HAHMEHOBaHHUeE
VY4eOHbIC ayIUTOPUH IS K-120, MamuHHbIMA cepBep, KOHAUIMOHEP
MPOBEAEHUS JIEKLIIUOHHBIX 3an MBI]
3aHSATUMN U TEKYIIETO T-408, YueOHnas CTOJI MPEeMnoiaBatTessi, CTOJ y4eOHbI|, CTYIL,
KOHTPOJIA ayIUTOpHUs mKad, KOMIBIOTEPHAS CETh C BBIXOJIOM B

HuTepHeT, MyJIbTUMEIUINHBIN TPOCKTOP,
JIOCKa MapKepHasi, KOMIIbIOTED
MIePCOHAJIbHBIN

Y4eOHbIe ayAUTOPHH TS
MIPOBEJICHUS TPAKTHYECKUX
3ansatuii, KP u KII

T-408, YuecOnas
ayJUTOpUs

CTOJI IIPETIoIaBaTeNsl, CTON Y4eOHBIH, CTYI,
mKad, KOMIbIOTEPHAS CETh C BBIXOJIOM B
HHTepHeT, MyIbTUMEIUUHBINA IIPOEKTOP,

JI0OCKa MapKepHasi, KOMIIBIOTED
MEPCOHAIIbHBIN

YuebHble ayIUTOPUH IS
IIPOBEICHUS
MIPOMEXKYTOUHOU
aTTecTaluu

T-408, YucOnas
ayTUTOpUS

CTOJI PernoiaBatTesi, CTON yu4eOHbI|, CTYIL,
mKad), KOMIBIOTEPHAS CETh C BEIXOJOM B
WNuTepHer, MynbTUMEAUMHBIN POEKTOP,

JIOCKa MapKepHasi, KOMITbIOTED
MIePCOHAIbHBIN

ITomemnienus miis
CaMOCTOSATEIIbHON pabOThI

T-412, YucOuas
nabopaTopus
BBIYHCIIMTCIIHHOM
TEXHHKHU

CTOJI TIPETIoIaBaTeNsl, CTON YYeOHBIH, CTYI,
KOMIIBIOTEPHASI CETh C BBIXOJIOM B
Hurepuer, 1ocka MapKkepHasi, KOMIbIOTEP
MePCOHAIbHBIN

ITomemntenus miis
KOHCYJIbTUPOBAHMS

T-205, YuecOuas
ayJUTOPUS

CTOJI TIPETOIaBaTesl, CTOJ yUeOHBIH, CTYII,
mkad, 10cKa MapKepHas

HOMCHIGHI/I?[ AJI XpaHCHUA
o0opynoBaHus U y4eOHOTO
WHBEHTAaPS

T-213, ITogcoOHoOE
ITOMEILICHUE
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BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Ternoobmen uznyyeHueM

IIpunoxenne A

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

Onpenenenne yrinoBbix kodddunuentos (KontpoasHas padora)
TemooOMeH u3nydeHneM B npocreiieii cucteme (KontpoiapHas padora)

TennooOMeH u3ydeHueM B cliokHoM cucteme (PacuetHo-rpaduueckas pabota)

VY4er criekTpasibHOTO coctaBa usnydenus (KonrpoiapHas padora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Wnpnexc KM-1 | KM-2 | KM-3 | KM-4
Homep Pa3en muciumminibl KM:
paznena Henens 5 8 10 13
KM:
1 OcCHOBHBIE 3aKOHBI TEIJI000MEHA U3ITYyUEHUEM
11 OCHOBHBIE 3aKOHBI TEIIIO0OMEHA U3TyUYEeHUEM +
2 YrnoBbie KO3 GUIHESHTHI
2.1 VYrnoBsle K03 HULHEHTHI + + +
3 TennooOMeH U3lTyuyeHHEM B IUATEPMUYECKOM
cpene
31 TennooOMeH U3lTydyeHHEM B IUATEPMUUECKOM + + +
cpene
4 N3ny4arenbHble CBOMCTBA PEAIBHBIX TEI
4.1 N3nyvarenbHble CBOMCTBA peaIbHBIX TEJ + +
5 ®opmyna [Inanka
5.1 ®opmyna [Inanka + +
6 [TepeHoc u3TydeHus: B HEMPO3PaUHBIX cpesiax
6.1 [TepeHoc u3mydeHus: B HEMPO3PaAUHBIX cpesiax + +
Bec KM, %: 20 20 40 20
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