





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEPMOJNHAMUKA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIlK-1 — cnocobHOCTh TPUMEHATh €eCTeCTBEeHHOHAyuHble U OOIIeUH)KeHepHble 3HaHWs, MEeTOAbI
MaTeMaTH4yeCKoro aHaju3a M MOJe/IMPOBaHuUsl, TeOPeTUUeCKOTO M KCIepUMeHTabHOTO WCC/Ieq0BaHUs [/t
pelleHNs] MH)XeHePHBIX 3a/iau IpodeCCUOHaIBHOU eI TelTbHOCTH

@®opMHPOBaHHMIO KOMIIETEHLUI CITYKUT JJOCTIDKEeHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:
OIIK-1
3HAHUA:
Ha YpOBHe Ipe/|CTaB/IeHUM:
- OCHOBHbIe 3aKOHbI TEPMO/JMHAMUKY TTPUMEHUTETHHO K TelJIOBbIM MallliHaMm;
- MeTO/jbl U alTOPUTMbI aHa/IM3a TePMO/IMHAMUUECKOI'O TeIJIOBbIX MAllIMH;
Ha ypOBHe BOCIIPOU3Be/IeHUsI:
- MeTo/ibI aHaM3a 3G GHeKTUBHOCTH pabOThI TEIIOBLIX MAIIMH U YCTaHOBOK;
Ha YpOBHE MIOHUMaHHUS:
- IOHMMaHK1e B3aUMOCBS31 OCHOBHBIX TePMOJMHAMHYeCKMX [lapaMeTpPOB B Pa3/IMYHbIX Tpolieccax;
- IOHUMaHue 0COOeHHOCTel TepMOAMHAMWYECKUX MTPOLIeCCOB, MPOTEKAIOIIMX B TEIIOBBIX MallIMHAX;
YMeHus:
- IPOBOZAWTH aHaMM3 pabOThI TEMJIOBBIX MAILIMH U YCTaHOBOK;
- TIDOBOZWTH SKCIIePUMEHTa/bHble HCC/Ie[OBAHUSI TePMOAWHAMHUECKUX TIPOLIeCCOB paboumx Tes
TEeTUIOBBIX MalllHH;
HABbIKU:
- pacueT OCHOBHBIX TePMOJMHAMUUYECKUX XapaKTepUCTHK TEIJIOBBIX MalllKH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunmia TEPMOJMHAMUKA sBsieTcs JUCITUTUTMHOW 00s13aTe/IbHOM YacTu 0/10Ka 1
TIporpamMmbl OATOTOBKY 110 HarpaesieHunto 24.05.01 IIpoekmuposaHue, npousgoocmeo u 3KCnayamayust pakem
U PAKemMHO-KOCMUUYECKUX KOMINIeKCO8.

CogepkaHve IUCLUIVIMHBI SBJIeTCS JIOrM4ecKum npozgo/pkenueM aucuuiini: @U3NKA, XIMUS,
BBICIITASI MATEMATUKA.

Copepyxanue TACITUTITAHbI SIBJISIETCS OCHOBO# inti OCBOEHHMSsI TUCITUTUTAH:
ASPOTNJPOTA3OMHAMMWKA, MIVNHAMUWKA IIOJIETA JIETATEJ/IBHBIX AIIIIAPATOB,
MOJE/IMPOBAHUE PAKETHBIX CHUCTEM, IMEPCIIEKTUBHBIE TEXHOJIOI'UA,
SHEPI'OYCTAHOBKU HA TBEPJOM TOII/IUBE.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:
¢ OIIK-1 — CriocobeH NpUMEHSTh €CTeCTBEHHOHAYYHBIE W 00IIIeMH)XeHEPHbIE 3HAHUS, METO/bI

MaTeMaTU4yeCcKOro aHa/lr3a U MOZle/TMpOBaHusl, TeOPETUUYeCKOTO 1 KCIIePUMEeHTaIbHOTO UCC/IeJOBaHKS
[T peLlieHNs MH)KeHePHBIX 3a/iau TIpodye CCUOHATBLHOM IeATeTbHOCTU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pazpaen 1. O6uwias TepmoguHaMuKa. IlepBblil 3aK0H TePMOAUHAMHKH.
BBe/ieHue, KpaTKasi MICTOPHS! M NepCIIeKTHBbI Pa3BUTHsS TepMOZMHaMUKH. OCHOBHbIe
PaBHOBeCHbIE TePMOJAUHAMUYECKHe TpoLiecchl. COOTHOILEHUS MEX/Y
2 4 napametpamu. TerioeMKOCTb pabouero Teja, U3MeHeHHe BHyTPeHHel SHepriu 1 33 18 6 12 0 15 20
SHTa/BINY B Nporieccax. PaboTa pacivpenys 1 pacrionaraemas pa6ora,
KOJIMYeCTBO Ter1a npoljeccoB. TeruioBast AuarpamMma rpoLieccoB, H3MeHeHUs!
SHTPOIUH.
Paspen 2. TepmopuHaMuKa noToka. OCHOBHbIe NOHATHS U ypaBHeHUsl. YpaBHeHUe
) 4 TIepBOr0 3aKOHA TePMOJMHAMUKH /171l TOToKa. TeueHue B connax u auddysopax. 26 1 6 5 0 15 20
CkopocThb HCTeueHHs 13 comuia. MaccoBblii pacxof uepe3s corio. Kpurnyeckuii
PeXXUM MCTeueHHMsI. XapaKTepHble Cyyast HCTeUeHHsl.
Pazpen 3. Bropoii 3aK0H TepMOJMHAMHKH. AHA/IU3 IIUK/IOB ra30BbIX TEN/IOBBIX
MallliH NPAMOro KA. MeTo/ibl MCC/e/loBaHMsl TET/IOBbIX MallMH B
TeXHUYeCKOi TepMorHamuKe. IIpsiMbie 1 o6paTHble LuK/bl. Lukiel KapHo.
5 4 Maremaruyeckasi (popMyIMpOBKa BTOPOTO 3aKOHa TepMOAMHaMUKH. Bropoit 3akoH 1 33 18 10 0 8 15 20
YC/IOBUS TEPMOZIMHAMUYECKOTO PABHOBECHS J|JIs IPOCTBIX M CIOKHBIX
TepMOo/jJMHaMUUeCKHX cucTeM. TepMoziHaMHyeCKre MpoLiecchl B KOMIIpeccopax 1
TypbuHax. TepMoaMHAMUYECKHI aHA/IU3 LIMK/IOB ra30BbIX TEIUIOBBIX MAILMH.
Ananu3s nuknoB pasnuuHbix Turos [IBC, I'TY, BP, XKP/.
Pa3paen 4. PeanbHble rassl ¥ napsl. [1apsl 1 BofsHO# 1ap. OCHOBHBIE TIOHSATHS U
onpegesnienus. [Iponecc nmapoo6pasosanust. TpoiiHast Touka. BiaXkHblIi rap v ero
2 4 rapameTpsl. TersioBast ¥ SHTa/bIUKHAS JUarpaMMbl BOJSHOTO Mapa. 20 5 5 0 0 15 20
TepMozHaMUyYeCKHe MPOoLieCChbl M3MeHeH sl COCTOSIHUSL BOASIHOTO apa.
JlpoccenmpoBaHue rasos.
Paspen 5. IIMK/IBI NAPOCHJIOBBIX H X0I0AH/IBHBIX YCTAHOBOK. AHa/IN3
TIapOCU/IOBBIX LiK/I0B KapHo 1 PerkrHa. BiHapHbIe U Teruo)HUKaLOHHbIE LIUKIIbL.
2 4 O6parHble TepMOAUHAMUYECKHE LIUK/IbI TEIUIOBBIX MaIlMH. Pa3HOBUAHOCTH 30 16 7 0 9 16 20
006paTHBIX LMK/I0B. I'a30Bble X0N0AU/IbHbIE MAIIMHbI U MX LUK/IbL. [TonyueHne
CKIKeHHBIX Ta30B. TepmozHaMyKa Ge3MalMHHOTO peobpa3oBaHKs SHEPIUH.
I11a3ma B pUpoZie ¥ TeXHUKe.
Bcero 3a 4 cemecTp 144 68 34 17 17 76 100
Bcero no agucuuninHe 144 68 34 17 17 76 100
3.2. AyATOPHBII NPAaKTUKYM
Ne Oo0mbem,
n/n HOMEP U HAMUMEHOBadHUeE pa3je/id JUCLHUIT/THHbI Tema NPAaKTHYE€CKOIr'0 3aHATUA aya.
JacoB

Paspnen 3. Bropoli 3aKOH TepMoJMHaMUKH. AHa/T13
LIMKJIOB ra30BbIX TEIJIOBBIX MAIlIWH MIPSIMOTO LIUKJIA.

AHanu3 UYKJIOB TeTJIOBBIX MalllKH -
[IBUTaTe/iel Ha u/leaTbHOM rase

Pa3zpen 5. Lluk/ibl NapoCUIOBBIX U XOJIOLUIBHBIX

YCTaHOBOK.

AnHanu3z MapoOCHJ/IOBBIX LTUKJ/IOB

Amnanu3 0OpaTHBIX [UKJIOB
TeIJIOBBIX MallluH

Bcero 3a 4 cemecTp

17

3.3. JTaGopaTopHbIi NPAKTHKYM

Homep u HauMeHOBaHMe pa3jeia
JUCIUATUTAHBI

Tema /1ab0paTOPHOro NPaKTUKyMa

Oo0neMm,

dayAa.
4yacoB

Pasgen 1. O6iriast TepMOZMHAMUKA.
ITepBbIii 3aKOH TEPMOJUHAMUKH.

OrnpefienieHrie yHUBEPCAIBHOUW ra30BOU MMOCTOSIHHOM
METOJOM OTKauKu

OrnpefiesieHre COOTHOLLEHHS TeIIOEMKOCTeH
Bo3ayxa 1o merony Kiemana-/le3opma

NccnepoBanne TepMoZiHaMUUeCKUX TlapaMeTpPoOB U
XapaKTepUCTHK TIPH CXKaTHU pabouero Tesa

Paszpen 2. TepmoguHaMyKa NOTOKaA.

VccnenoBaHye UCTeUeHHs ras3a uepe3
CY’KUBaIOLL[eecst COTUIO

Bcero 3a 4 cemectp

17
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3.4. CamocTosnTenbpHas padora crygenta (CPC)

No Homep n HaumeHOBaHKe Oomem,
Copep:xaHue yueOHOro 3a/jaHus
n/n pasfea JUCLHUILIMHBI 4acoB
Pasen 1. OBmas W3yueHue rpelyCMOTPEHHBIX TIPOTPAMMOM 5
. IUJAKTUUeCKUX eUHUL] [0 KOHCIIeKTaM JIeKIUi U
1 |TepmogvHamuka. [1epBbii 3aKOH Ny 15
pekoMeHayeMol nuTepatype. OgopMieHre OTYeTOB 0
TepPMOAUHAMUKMU.
nabopaTopHbIM paboTam
N3yueHue ripelyCMOTPeHHBIX POTPaMMOi
’ Pasgen 2. TepMoarHaMuKa IUAAKTUUeCKUX eJUHUL] 110 KOHCTIeKTaM JIeKIuii U’ 15
TIOTOKaA. pekoMeHayeMo iuTeparype. OdopmiieHre 0TYETOB T10
nabopaTopHbIM paboTam
Pasgen 3. Bropoii 3akoH o
Vi3yueHwne TIpeZlyCMOTPEHHBIX POrPaMMOi
TepMOJUHAMUKU. AHaJN3 LIUKJIOB .
3 IWJAKTUUeCKUX eUHUL] [10 KOHCIIeKTaM JIeKIUi U 15
ra30BbIX TEIJIOBbIX MalllH CKOMEHIVEMOM JTEpaATYDE
MPsIMOTO LIMKJIA. P Ay patype.
W3yuenue ripeyCMOTpPEHHBIX TIPOTPAMMOA
4  |Pa3gmen 4. PeanbHble Ta3bl U Maphl. [UAaKTUYUE CKMX €IMHUL] TI0 KOHCTIEKTaM JIEKIUHA 1 15
peKOMeH/lyeMOH JInTepaType.
N3yuenue ripeyCMOTpPEHHBIX TIPOTPaMMOA
5 Pazgen 5. LIUK/IbI TapOCUIOBBIX U |TUAAKTAYECKUX eIUHUI] 110 KOHCIIEKTaM JIEKI[UHN 1 16
XOJIOWIBHBIX YCTAaHOBOK. pekoMmeHayemoi uteparype. OdopmieHre pacueTHO-
rpaduueckoit paboTsI.
Bcero 3a 4 cemecTp 76
4. ®OPMbI KOHTPOJISA OCBOEHUA JNCIIAITI/IMHBI
CEMECTP HEJAEJ/IN CEMECTPA
1 2 3 4 5 |6| 7 8 9 (10 11 12 13 14 15 (16 17
OHT;' BP3/I, BP3I, PIP,
4 BP3[1BP3/BP3/l| o BP3[|/IP|BP3/| Oru. |BP3/I/IPBP3/| Oru. BP3/| BP3/| BP3/| IP|Borp. [ug.3au,
BP3:Z[ o JIP o JIP nud. 3au.

YcnoBHbIe 0003HAUEHUS:

[P — nuarHocTHueckasi paboTa;

BP3/l — Boripocsl 110 paszeiy;

Ortu. o JIP — otuet 1o JIP;

PI'P — pacueTHO-rpacuueckast pabora;

Bomnp.Iud.3au — Bonpock! K AnddhepeHIIMPOBAHHOMY 3aueTy;
mud. 3au. — auddepeHIPOBaHHbBIN 3a4erT.

TeKyLHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B TUCKPETHBLIE BpEMeHHbIE NHTEPBAJIb B
cnenyrommx ¢popmax:

JTMarHoCTUYeckKas pabora;

BOIIPOCHI 110 pa3feny;

oTuet 1o JIP;

pacueTHO-rpaduueckas pabota;

BOTIPOCHI K v depeHI[IPOBaHHOMY 3aUeTy.

HpOME)Ky'TO‘lHaH dTTeCcTalud IMpOBOAUTCA B CbOpMaX:

I depeHIIMPOBaHHBIN 3aueT.



5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. B. Caxun ; BI'TY "BOEHMEX" um. [l. ®. YcruHoBa. TepmoguHaMUKa 3HepreTuyeckux cucreM. Ku.
1 TepmogrHaMMKa TOMOTeHHBIX U reTeporeHHbIX cucteM. CII6.BI'TY "BOEHMEX" um. [I. @.
Ycrtunoga, 2014, 31. pec.

2. B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YctuHoBa. TepMoanHaMuyKa HepreTuueckux cucreM. KH.
1 TepMoZMiHaMHKa TOMOTeHHBIX U rereporeHHbix cuctem. CI16.5T'TY "BOEHMEX" um. 1I. ®.
YctuHoBa, 2014, 215 3k3.

3. B. B. CaxuH ; BI'TY "BOEHMEX" um. [I. ®. YcruHoBa. TepMoarHaMuKa sHepreTuueckux cucrem. Ku.
2 Texuuueckast tepmoguHamuka. CI16.5TTY "BOEHMEX" um. /1. ®@. YctuHoBa, 2014, 215 3K3.

4. B. B. Caxun ; BI'TY "BOEHMEX" nm. [I. ®. YctuHoBa. TepmognHaMyKa sHepreTuyeckux cucreM. KH.
2 Texuuueckas TepmoguHamuka. CIT6.BI'TY "BOEHMEX" um. []. ®@. YctuHoea, 2014, 351. pec.

5. B. B. Caxun, E. M. I'epiuman. . TepMoziiHaMyKa HepreTUUeCKUX CUCTEM B MpHMMepax U 3ajauax.
CII6.BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2016, 241 3K3.

6. B. B. CaxuH, E. M. T'epsiuman. . TepmoguHaMUKa SHepreTUuyecKrx CUCTeM B IIpUMepax U 3ajjadax.
CII6.FI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2016, 371. pec.

7. H. M. lupenbmaH. . Texuuueckas TepmoguHamuka. CaHkt-ITetepOypr: Jlanb, 2021, 351. pec.

8. 0. B. AnuckeBuu, A. M. I'opbauéga, [I. I. KpaBuenko. . TepmoauHamuka. CI16.BI'TY "BOEHMEX"
uMm. [1. ®. YctuHoBa, 2016, 60 3k3.

9. IO. B. Anuckesuy, A. M. T'opbauéga, [I. I'. KpaBueHko. . Tepmoaunamuka. CI16.BI'TY "BOEHMEX"
uM. [I. @. YctunHosa, 2016, s51. pec.

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIINHE:
He TpeOyeTcsl.
5.3. Ilepuoguueckue U3gaHus:
1. EcTecTBeHHbIE U TEXHUUECKHE HAYKU.

5.4. TlepeueHb pecypcoB UH(OPMAI[UOHHO-TEIEKOMMYHHKAIIMOHHOW ceTd "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS TUCIUIIUHLI, T€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — ®yHnnamenTanbHas 6ubnuoreka BI'TY «BOEHMEX» um. 1.®.
YCTHUHOBA;
2. https://urait.ru — I'naBHasi — Obpa3oBarenbHas riatdopma FOpaiit. s By30B 1 cCy30B..

CoBpemeHHbIe TIpo¢eccHoHabHbIe Oa3bl JaHHBIX:

1. https://rusneb.ru — HatrioHasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 3/1eKTpoHHast bubMoTeka Poccutickoro doHia
(dyH/IaMeHTalbHBIX UCC/Ie[IOBAHUH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — MH$OPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAapThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcreenHoM redepatud BI'TY "BOEHMEX" um. 1. ®. YcTHHOBA,
3. http://www.consultant.ru/- KoucynsraatlIntoc- nHGOpMaLMOHHEBIM TOPTas IPaBOBOI WHGOPMALUH.
5.5. TIporpaMMHOe 0becrieueHHe:
He TpeOyeTcsi.

5.6. 'adopmMal[ioHHbIe TEXHOIOTHH:

B3auMoyielicTBre ¢ obyuaroumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:
1. Ayautopusi ¢ YMC/IOM MOCaZIOUHBIX MeCT He MeHbIIIe KOJTMUeCTBa 00yUaromuxcsl.

6.3. J/TabopaTopHbIe 3aHATHA:
1. JTabopaTopHble cTeH/jbl [10 TEPMOAAMHAMUKE U TeIloNepesaye.

6.4. IIpouee:

1. pabouee MeCTO TIpernofaBare/isi, OCHAIIlEHHOEe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAII[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpe/iHa3HaueHHbIe
[71s1 pabOThI B 3/1IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TEPMOJUHAMUKA

AnHoTanusa paboueii nporpaMMsl

Mucuynmmaa TEPMOAVMHAMMKA sBaseTcs JUCLIMIUIMHOM 00s3aTe/lbHOM dacTH 0O/ioka 1
MPOrpaMMBbI TTOJITOTOBKHM 110 Harpas/ieHuto 24.05.01 [IpoekmupoeaHue, npou3eoo0cmeo u s3Kkcnayamayusi pakem
U pakemHO-KOCMuUuecKux Komniekcos. [ycuuriiviHa peanusyetrcs Ha ¢akynbTere A PakeTHO-KOCMHYeCKOM
texuukd BI'TY "BOEHMEX" um. [J.®. YctunoBa kadenpori A8 IBUTATEJIN 1 SHEPTOYCTAHOBKU
JIETATEJIBHBIX ATIITAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OIIK-1 crmocoOHOCTL TMPHUMEHSITh  €CTEeCTBEHHOHAYYHble W OOIeMH)KEeHEepHble  3HAHUS, METOJbI
MaTeMaTU4YeCcKoro aHajiv3a M MOJeIUpPOBaHUs, TEOPEeTUUYECKOr0 M SKCIepUMEHTalbHOr0 WCCAel0BaHUs [
pelleHNs] UH)XXeHEPHBIX 3a/1au TTpodheCCUOHATBLHOU JesITeTbHOCTH.

CopeprkaHue TUCHUIUIMHBI OXBaTbIBaeT KPYT BOMPOCOB, CBSI3aHHBIX C U3ydyeHHeM (yHAaMeHTa/lbHbIX 3aKOHOB
B3aMMHOTO MpeoOpa30BaHUsl TETVIOBOM M MEXaHWUUECKOW SHEPruM, aHA/TU30M TepMOJIMHAMUYECKUX TPOI[ECCOB
WJiea/IbHBIX U peasbHBIX ra30B, B TOM UMC/Ie B TIOTOKe BellleCTBa, TEOPUH TeIJIOBBIX ABUrareseid, XoJ0AUIbHbIX
YCTaHOBOK U TeIJIOBbIX HACOCOB, 3JIEMEHTOB XMMUUYECKON 1 HepaBHOBECHOI TepPMOJUHAMUKU.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

Tekymuii KOHTPOJ/Ib YCIIeBaeMOCTH CTY/IeHTOB IPOBOJUTCS B IMCKPeTHBIE BpeMeHHbIe HHTepBasbl B
cnepyronumx dhopMax:
e IMarHocTUYeckas pabora;
e BOIIPOCHI TI0 Pa3/eny;
e oTuert 1o JIP;
e pacueTHO-rpaduueckas pabora;
e BOMpPOCHI K JuddepeHITMPOBaHHOMY 3aueTy.

IIpome)xyTouHas arTecTanus IPOBOAUTCS B hopMax:
e muddepeHMPOBaHHBIN 3aUeT.

OO6m1as  TPy/I0EMKOCTh OCBOEHUSI JUCHMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUMJIHHEL

TpelyCMOTPEeHbI JIEKI[MOHHbBIe 3aHATHS (34 u.), TpakTudeckue 3aHsaTHs (17 u.), mabopaTopHsIii paktukym (17
4,), caMoCTosITe/IbHast paboTa cryzaeHTa (76 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TEPMOJMHAMMKA

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATUM, U 76 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaH#e paboThI

PexkomeHpyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pa3pen 1. O0ujas TepMoguHaMuKa. IlepBblii 3aK0H TePMOAMHAMHUKH.

V3yueHue ripeslyCMOTpeHHbIX
MIpOrpaMMoi JulakTUUeCKUX eJUHUL] II0
KOHCIIeKTaM JIeKLIUI U peKOMeHlyeMOou
nureparype. Odopm/eHre 0TUeTOB 110
naboparopHbIM paboTam

H. M. llupensmaH. . TexHrueckast TepMOJMHaMUKA:

Cankr-ITetepOypr: Jlanb, 2021 (1, 2, 3, 4, 5)
B. B. CaxuH, E. M. I'epiumas. . TepMoarHamMuKa
SHEepreTUUeCKUX CUCTEM B pUMepax U 3a7adax:
CII6.BI'TY "BOEHMEX" um. [T. @. YcTHHOB],

2016 (Yacts I)
B. B. CaxuH, E. M. l'epiuman. . TepMoarHamMuKa
SHepreTUUeCKUX CUCTEM B IIpUMepax U 3ajavax:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTrHOBa,
2016 (Yacts I)

1O. B. AnuckeBuy, A. M. T'opbauéga, /1. I
Kpasuenko. . Tepmogunamuka: CI16.6I'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2016
(JTaboparopsbie pabothr 1,2,3)

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®.
YcrrHoBa. TepMoaiHaMUKa SHepreTUueCcKux
cucreM. Ku. 1 TepmoanHamyKa roMOreHHbBIX U
reteporeHHbix cucrem: CII6.BT'TY "BOEHMEX"
uMm. [1. @. YcrunHoga, 2014 (1,2,3,4,5)

B. B. Caxun ; BI'TY "BOEHMEX" um. 1. ®.
YcrrHoBa. TepMoziHaMyKa SHepreTruueCcKux
cucteM. KH. 1 TepmMoarHaMUKa rOMOTeHHBIX U
reteporeHHbIX cuctem: CIT6.BT'TY "BOEHMEX"
uM. 1. @. YcrunHosa, 2014 (1,2,3,4,5)

FO. B. AnuckeBuy, A. M. T'opbauéga, /1. I.
Kpasuenko. . Tepmogunamuka: CI16.6I'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2016
(JIaboparopHbie pabotsi 1,2,3)
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Wroro no pa3geny 1

15

Paszgen 2. TepmoauHaMyKa noToka.

V3yueHue rpeslyCMOTpEHHbIX
MIpOrpaMMoi JuaKTUUeCKUX eJMHUL] TI0
KOHCIeKTaM JIeKLIUM U peKOMeHlyeMou
ymureparype. OdopMieHe OTUETOB I10
naboparopHbIM paboTam

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa. TepmoguHaMyKa 3HepreTuyeCKux
cucrem. Kn. 1 TepmoarHaMyKa rOMOreHHBIX U
rereporeHHbix cuctem: CI16.FT'TY "BOEHMEX"
uM. 1. ®. YctuHoBa, 2014 (5)

H. M. LupensMmas. . TexHuueckas TepMoJUHaMUKa:

Caukr-ITetepOypr: Jlanb, 2021 (6)

FO. B. Anuckeenu, A. M. Topb6auéga, /1. T.
Kpasuenko. . Tepmozpunamuka: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2016
(JTabopaTopHast paboTa Ned)
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B. B. Caxun, E. M. I'epiiuman. . TepmoarHamMuKa

SHepreTUYeCKHUX CUCTEM B NIpUMepax U 3ajadax:

CII6.BI'TY "BOEHMEX" um. /1. ®. YcTHHOBa,
2016 (Hacts I)

B. B. CaxuH, E. M. I'epnuman. . TepMoarHamMuKa

SHepreTUYeCKHUX CUCTEM B NIPUMepax U 3ajadax:

CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2016 (Yactn I)

B. B. Caxun ; BI'TY "BOEHMEX" um. 1. ®.
YcruHoBa. TepMoprHaMKKa SHepreTHYeCKUX
cucteM. KH. 1 TepmoariHaMMKa TOMOT€HHBIX U
rereporeHHbix cucrem: CITI6.BI'TY "BOEHMEX"
mM. [1. ®. YcrurHoBa, 2014 (5)

1O. B. AnuckeBuy, A. M. T'opbauéga, /1. I.
Kpasuenko. . Tepmogunamuka: CI16.6I'TY
"BOEHMEX" um. [I. ®@. YcruHoBa, 2016
(JTabopaTopHast paboTa Ned)

Wroro o pasgeny 2 15
Pa3gen 3. Bropoii 3aK0H TepMOJUHAMUKH. AHA/IW3 [IUKJ/I0B ra30BbIX TeII/IOBBIX MAIIUH IIPAMOro I{UKJIA.

H. M. LupensMman. . TexHuueckas TepMoJUHaAMUKaA:
Caukrt-ITetepOypr: Jlans, 2021 (2,8, 10)

B. B. CaxuHn ; BI'TY "BOEHMEX" um. [1. ®.
YcrunoBa. TepMogrHaMUKa SHepreTUyeCK1X
cucreM. KH. 2 TexHnueckasi TepMOgUHaMUKA:

CII6.BI'TY "BOEHMEX" um. [1. ®. YcTrHOBa,

2014 (Yacts 1V)
B. B. CaxuH, E. M. I'epiumaH. . TepMoarHamMuKa

N3yuenue npenycMOTpEHHBIX SHEepreTUUeCKUX CUCTEM B MpUMepax U 3a7jayax:
nporpammoi fugakTudeckux eauuui mo| CIT6.BI'TY "BOEHMEX" um. [T. @. YcTHHOBa, 15
KOHCIIeKTaM JIeKLIUM U peKOMeHlyeMoi 2016 (Yacts 1)

JiTeparype. B. B. CaxuH, E. M. I'epniuman. . TepMoariHamMuKa

JHepreTUUeCKHX CUCTEM B MpUMepax U 3ajauvax:
CII6.BI'TY "BOEHMEX" um. [I. ®. YCcTUHOBa,
2016 (Yacts II)

B. B. Caxun ; BI'TY "BOEHMEX" nm. [I. ®.
YctuHoBa. TepmoguHaMuKa SHepreTuye CKUx
cucreM. KH. 2 TexHuueckasi TepMOJUHaMUKA:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTrHOBa,
2014 (Yacts 1V)

Uroro no pa3geny 3 15
Pa3zpen 4. PeanbHble rassl ¥ napbl.

B. B. CaxuH, E. M. I'epiumaH. . TepMoarHaMuKa
SHepreTUYeCKHUX CUCTEM B NIpHMepax U 3ajaJax:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2016 (5)
H. M. llupensmaH. . TexHnueckas TepMOZHaMUKa:
Cankr-ITetepOypr: Jlanb, 2021 (7)
B. B. CaxuH, E. M. I'epivmaH. . TepMoarHamMuKa
SHepreTUYeCKHUX CUCTEM B NIpHMepax U 3ajadax:

N3yuenue nipeyCMOTpeHHbIX CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
MpOrpaMMOl AUJaKTHYeCKUX eJUHUL] 10 2016 (5) 15
KOHCIIeKTaM JIeKLIUM U peKOMeHTyeMoi B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®.

JiTeparype. YcruHoBa. TepMoiHaMyKa SHepreTUUeCK1X

cucreM. KH. 1 TepMoarHaM1Ka TOMOTeHHBIX U
rereporeHHbix cucrem: CII6.BI'TY "BOEHMEX"
uM. 1. ®. YcrunHosa, 2014 (8)

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa. TepmoguHaMyKa SHEpreTUH4Ye CKUX
cucreM. KH. 1 TepMoarHamMyKa roMOTeHHBIX U
reteporeHHbix cucrem: CI16.BI'TY "BOEHMEX"
mM. 1. ®. YcrurHoBa, 2014 (8)

Wroro no pasgeny 4 15
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Paspen 5. IIMKJ/IbI TAPOCU/IOBBIX M X0/I0AH/IbHBIX YCTAHOBOK.

V3yueHue rpeyCMOTPEHHBIX
MPOrpaMMO¥i AW/IAKTHUE CKUX €JUHHL] 110
KOHCITEKTaM JIeKLIUH U peKOMeHyeMOoi
nuTeparype. OdopmiieHre pacueTHO-
rpaduueckoi paboThI.

H. M. LupensMmas. . TexHuueckas TepMoJAHAMUKaA:
Cankr-ITetepOypr: Jlanb, 2021 (10, 11,12 ,13)
B. B. CaxuHn ; BI'TY "BOEHMEX" um. [1. ®.

YcrunoBa. TepMoHaMyKa SHepreTUyeCKUX
cucreM. KH. 2 TexHnueckasi TepMOJUHaMUKA:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTrHOBa,
2014 (13, 14, 15)

B. B. CaxuH, E. M. I'epiumaH. . TepMoarHaMuKa
SHEepreTUUeCKUX CUCTEM B MpUMepax U 3a7jayax:
CII6.BI'TY "BOEHMEX" um. [T. @. YcTHHOB],
2016 (Yacts 1)

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa. TepmogyHaMyKa SHepreTHYeCKUX
cucreM. KH. 2 TexHuueckasi TepMOJUHaAMUKa:
CII6.BI'TY "BOEHMEX" um. [T. ®. YcTHHOB],
2014 (Yacts II)

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa. TepmogyHaMyKa SHEpreTHYe CKUX
cucteM. KH. 2 TexHuueckasi TepMOJUHaMUKa:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa,
2014 (13, 14, 15)
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Wroro no pasgeny 5
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEPMOJUHAMUKA

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTuueckas pabora

e BOIPOCHI TIO pa3zieny;

e oruet 1o JIP;

e BOMpPOCHI K U depeHITMPOBaHHOMY 3aueTy;
¢ pacueTHO-rpaduueckas paboTa;

e uddepeHPOBAHHBIN 3a4erT.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
 TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTanysl.

Bomnpocs! o pasjeny

Bornpockl no pa3zeny ripefHa3HadyeHbl /11 KOHTPOJISI TeKYLLel yCrieBaeMOCTU CTYAEHTOB U UX
CaMOKOHTPOJISL.
[Tepeuens BONpoCOB 10 pasgeny npeacrasiedH B Y MK gucLUNIvHEL

Otyuet no JIP

Homnyck K JIP.
orycK K BBINOHEHHUO JIP IPOMCXOAUT TOIBLKO MOCIIe MPOBeAEHHs HHCTPYKTaXKa 10 TeXHUKe 0e301acHOCTH
TP MIPe/I0CTaB/IEHUU CTYZIEHTOM B MUCbMEHHOM BH/Ie OITUCAHMs1, COePIKALllero MOCTaHOBKY 3ajauu JIP, riaH
BbIMoJHeHUs JIP U Lie/v TIpe/jriosiaraéMoro UCC/ieJoBaHusl.
TpeboBanus K oTueTy 1o JIP.
Ortuer nio JIP npe/cTaBiseTCs B PyKOITMCHOM BH/le B (hopmarte, mpeyCMOTPEHHOM I11ab/I0OHOM T10
naboparopHoii paboTe. 3amyTa oTUeTa MPOUCXOAUT B hOpMe JOK/Iazia CTyZeHTa 1o 1abopaTopHoi paboTe
OTBETOB CTY/ZI€HTa Ha BOTPOCHI MPero/jaBaTes.
B ciyuae, eciii oopmiieHHe OTUeTa, ypPOBeHb 3HaHUs U TIOBeJIeHHE CTYZeHTa BO BPeMsl 3alUThI
COOTBETCTBYIOT yKa3aHHBIM TPeOOBaHUSM, CTYJEHT IO/Ty4yaeT 3a4eT 1o JaHHoH JIP.
OcHoBaHWeM IJis JOPAOOTKH MOTYT CTY>KUTb:
- HeOpeXkKHOe BBITIO/THEHUE;
- HM3KO€ KaueCTBO rpauueckoro MarepHarna;
OTyeT He MOXKeT OBbITh IPUHSAT U MOAJIEXKUT repepaboTKe B CIyvae:
- OTCYTCTBUSI HEOOXOAUMBIX Pa3/iesioB;
- OTCYTCTBUSI He0OXOIUMOTO0 rpauueckoro MaTepuarna;
- HEKOPPEKTHOH 00pabOTKY pPe3y/IbTaToOB BBIUMCIEHUH;
- HEKOPPEKTHBIX BBIBO/IOB 10 BHITIOJTHEHHOM paboTe, a TakxKe TPU OTCYTCTBUM 00BSICHEHUS MOTyYeHHBIX
pe3yJIbTaToB.
I[Tpriem oTueTa npejcTaBssieT cob0i cobeceoBaHMe, B X0/le KOTOPOTO CTYJEHT J0/DKEH OTBETUTh Ha
TeopeTHUeCKKe W TIPAaKTUUeCKKe BOMPOCHI 0 IaHHOM JlabopaTopHoii paboTte. IIpu OTBeTe OLleHUBaeTCst
MPABWILHOCTD U MOJTHOTA OTBeTa. 3alluTa J1abopaTopHoi paboThl MOXKET OBbITh IpHU3HAHA
HEY/IOB/IETBOPUTETBLHOM B C/Tyyae HU3KOTO YPOBHSI 3HAHWH CTy/IeHTa TI0 TeMe 1abopaTopHoi paboThI.

Bonpocs! k aguddepeHnrpoBaHHOMY 3aueTy
Boripock! K auddepeHIIMPOBAHHOMY 3aUeTy OXBaTLIBAIOT BeCh KypC B COOTBETCTBHH C IPOrPAMMOM 1
npencrasieH B YMK nucuynnivHel.

PacuerHo-rpaduueckas pabora

PacuetHo-rpadmueckasi pabora rpezictaBsisieT OO0 aHa/IN3 WK1 TEMJIOBOW MalllMHBI B COOTBETCTBUN
C UHJUBHU/Iya/IbHBIM 33/laHUEM.
B otuer BxoguT:
- rpadmueckoe M300paKeH e [MK/Ia Ha AvarpamMMax: TeryioBoi (T-s), paboueii (p-v), a /151 TapOCUIOBBIX - U
Ha i-s uarpaMme;
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- oTIpefiesieHVe TepMOIMHAMIUe CKUX ITapaMeTPOB B KaXK[J0M XapaKTePHOM TOUKe 1IMKJIa;

- BbIBO/I, ypaBHeHus KII/] /17151 TETIOBBIX MallMH-ABUraTesIeld Win XOI0AWIBHOT0 Ko3hduienTa - 1jist
XOJIOAWIBHBIX MallFH.

Tpebosanus K opopmiiernto - mo I'OCT 7.32-2017.

JuddepennmpoBaHHbIii 3aueT

OOyuaroiuiicst UMeeT TPaBo Ha MO/IyYeHre MUHUMAJTbHOM MOJIOKUTE/TBHOU OLIeHKH MPH Y C/IOBUU
YCIIEIIHOTO MPOXOXKAEHHSI TEKYIIer0 KOHTPOJISI yCIieBaeMOCTH B (hopMe IUarHOCTHUeCKOM paboThI B
COOTBeTCTBUM C TpadMKOM pa3zena 4.
Heo6xoauMbIM ycoBreM nosydeHus AnuddepeHLpOoBaHHOTO 3auéTa SB/IsIeTCs BBINOJHEHNE BCeX
KOHTPOJIbHBIX MEPOIPUSTHUH, TIpe/lyCMOTPEHHbIX [IPOrpaMMO AWCLUIIIMHBI, BK/IFOUasl yCIIEIIHY0 3al{UTy
BCeX IPe/yCMOTPeHHBIX ITPOrpaMMOi J1Jab0paTOPHBIX PaboT M YCIIeIIHOe BLINOTHEeHHe PacueTHO-rpaduyeCcKoi
paboThI.
IuddepentiipoBaHHbIi 3aueT rpejrionaraeT OTBEThI CTy[ieHTa Ha TeopeTHYecKre BONpOock! (paszgenam 1,2 u 4)
Y U pellieHue MpakTHUYeCcKuX 3a/iay 3a/jau Ha aHa/lk3 1L[MKJ/a TerIOBbIX MalllkH (pa3zernsl 3 U 5). Borpock! u
3a/lauy YTBEep KAal0TCsl Ha 3aceflaHuy Kade phl e>KerofiHO Iiepe]; cecCHeld.
ITpu onjeHMBAHUM MTPAKTUUECKUX 3a/]a4 YUUTHIBAETCSI TOIBKO (hakTHUYeCKUi pe3ysibTaT (IpaBUIbHO/
HeIpaBWIbHO) B Bu/le ypaBHeHuUs1 KT/ v X0moAaunsHOro K03 GHLipeHTa, 100 UX YHMC/IOBOTO 3HAYEHMSI.
WToroBas orjeHKa noay4aeTcsl IpH YC/IOBUM NPaBUIBHOTO pellleHus 3a/ilaud Ha OCHOBe MPaBWIBHOCTU U
TI0JTHOTBI OTBETA Ha TeOPeTHUeCKHe BOTIPOCHI.
"OTinyHO" - pellleHa 3a/jaua U MOHOTa OTBeTa 10 TeopeTHueCKUM BorpocaM He MeHee 80%
"Xopowio" - pellieHa 3a/ilaya U MOHOTA OTBeTa M0 TeopeThueckuM BoripocaM 60-80%
"YnoBneTBOpUTENBHO" - pellieHa 3ajiaua M MoJIHOTa OTBeTa M0 TeopeTUuecKUM BorpocaMm 50-60%
"He 3auTeHO" MOXXET ObITh TIOCTABJIEHO MTPY HEBBIMOJTHEHUHM KOHTPOJIbHBIX MEPONPUSATHH (M, COOTBETCTBEHHO,
HeZoIycKe K JuddepeHIMPOBaHHOMY 3aueTy); IIPY HeBEPHOM pelleHrH 3a[auyd; TIPH OTCYTCTBUM OTBETOB Ha
TeopeTHUYeCcKHe BOMPOCHI; a TAK)KE eCJTH MPH MPaBUILHO PelleHHOM 3a/jaue M0JIHOTa OTBETOB 110
TeopeTUYeCKHUM BOIpocaM cocTasisieT MeHee 60%.
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AyauTopHbIe 3aHATHSA B <
KOHTaKTHOI (opme = E
g -~
5z ;& s =
=S| 25 T
[~ - (=" « A
o | B HanmeHoBaHue o ’E £ 58 §& &0
& g pas/ie/ioB H — o = | E S| 5 = gl 2 0
> = = x| 9= 30 o s T =
& > AUJNAKTHYECKHX Q ~ S EE|EE|FRas| B3 O
# e QUHHI] m | H ¥ sE|EE|8& X S T
o S g |25 £8| €8
[} : =) 2| & o = e S =N
© ] )
o 5| & O = - <
= |R 0 = Z
= =
e o
Bonpocs! no pasgeny,
Pt . O
2 4 pvoay ) 33 | 18 6 12 0 15 20 Bonpocs! K
IlepBbii 3aKon rddepeHIMPOBaHHOM
TepMOAMHAMUKH. A p P y
3aueTy
Bonpock! no pasgeny,
Pazpen 2. Oruert 110 JIP,
2 4 |TepmoauHamMHKa 26 | 11 6 5 0 15 20 Bomnpocs! K
MOTOKa. nubbepeHIIPOBaHHOMY
3a4eTy
Pa3pen 3. Bropoi
3akon Bornpocs! no paszen
TepMOAMHAMUKH. P Bon OCII:I K'a Y
2 | 4 |Ananus yuxiaoB 33/18|10| 0o | 8 | 15 20| e er o o
ra3oBbIX TeIJIOBBIX A PEHLHPOBAHHOMY
3aueTy
MalluH NPSMOro
HHKJIa.
2 4 |PeanbHble ra3sl U 20 5 5 0 0 15 20 P
nuddepeHIIPOBaHHOMY
napsbl.
3aueTy
Bomnpocel no pazgeny,
Pa3pesn 5. IHukabl PacuetHo-rpadhrueckas
) 4 |MApOCH/IOBBIX U 2 | 16 7 0 9 16 20 pabora,
XOJTOANTBHBIX Bormpocsr k
YCTaHOBOK. nuddepeHLIIPOBaHHOMY
3aueTy
Bcero 3a 4 cemectp 144 | 68 | 34 17 17 76 100
Bcero no auciuinHe 144 | 68 | 34 17 17 76 100
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