





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:

OIIK-1 — crocobHOCTh MPpUMEHATbL €CTeCTBEHHOHdYUYHbIE U O6H_IEI/IH)KEHEPHLIG " SKCII€epUMEHTA/IbHOTO
HCCieg0BaHuA AJ1d pellIeHda WHXXeHEePHBIX 3a[adu HpOCI)ECCI/IOHaf[bHOI\/JI AedaTe/IbHOCTH

@®opMHPOBaHHNIO KOMITETEHLIUI CITyKUT [JOCTIDKEeHHE CIIeAyIOIUX Pe3y/IbTaToB 00pa3oBaHMsI:
OIIK-1
3HAHUA:
Ha YpPOBHe Npe/iCTaB/eHuI:
- OCHOBHbI€e 3aKOHbI TEPMOJJUHAMUKH NTPUMEHUTE/LHO K TelJIOBbIM MallliHaM;
- MeTOZIbl ¥ a7ITOPUTMBI aHa/lK3a TepMOANHAMUUeCKOrO TelJIOBbIX MallliH;
Ha ypOBHE BOCIIPOV3Be/IeHUS:
- MeToZibI aHamu3a 3G GeKTHBHOCTH pabOThI TEIIOBLIX MAIIMH U YCTaHOBOK;
Ha YpOBHe MIOHUMaHUS:
- IOHMMaHue B3aMMOCBS31 OCHOBHBIX TePMOJUHAMHUYeCKMX [lapaMeTpPOB B Pa3/IMYHbIX Npolieccax;
- IOHUMaHue 0COOeHHOCTel TepMOAMHAMUYECKUX MTPOLIeCCOB, MPOTEKAIOIIMX B TEIJIOBBIX MalllMHAX;
YMeHus:
- IPOBOAWTH aHaMM3 paboThI TEM/IOBBIX MAILLIMH U YCTaHOBOK;
- TIDOBOZWTH 9SKCIIePUMEHTasbHble MCC/Ie[OBAHUSI TePMOAWHAMHUECKUX TIPOLIeCCOB paboumx Tesn
TEIUIOBBIX MalllMH;
HABbIKU:
- pacueT OCHOBHBIX TePMOJVMHAMUUYECKUX XapaKTePUCTHK TEIJIOBBIX MallIKH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunmia TEPMOJMHAMUKA sBsieTcs JUCITUTUTMHOW 00s13aTe/IbHOM YacTu 0/10Ka 1
MporpamMmbl MOATOTOBKY 110 HarpaesieHnto 24.05.02 IIpoekmuposaHue aguayuoHHbIX U pakemHblx dguzamesnetl.

CogepkaHue JUCLUIIIMHBI SB/SIETCS JIOTUYeCKUM Mpojo/skeHreM qucuuiiida: XUMUWS, BBICIHIIASA
MATEMATHUKA, ®PU3UKA.

Copepxanue JVCLIUTUIAHBI SIBJISIETCS OCHOBOM ISt OCBOEHMSI OUCLIUIUIH:
A3POI'MIPOT'A3OIMHAMMUKA, JABUT'ATEJIN ABYXCPEJHbBIX AIIITAPATOB,
KOCMO3J3HEPI'OYCTAHOBKMW, INPOEKTNPOBAHUE n KOHCTPYNPOBAHUE

JKUJKOCTHBIX PAKETHBIX JIBUTATEJIEN, ITPOEKTMPOBAHME 3HEPIOYCTAHOBOK
HA3EMHOI'O NPUMEHEHMSI HA BA3E P, PACUET U ITPOEKTMPOBAHUE KAMEP
PAKETHBIX JBUTATEJIEM, TEOPHMSI 1 KOHCTPYMPOBAHME BP/l, TEOPUSI PAKETHBIX
JIBUTATEJIEV, TEIVIOIIEPE/IAUA.

Hpe,ELBapI/ITEJILHLIe KOMIIeTEHILINH, CClJOpMI/IpOBaHHbIE y 06yqa}0Luer0CH A0 HauadJ/ia U3yuyeHusd AUCLHUTIINHBIL

e OIIK-1 — CniocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U 00IIlenHKeHepHbIe U SKCTIePUMeHTaIbHOTO
WCCJIeJOBaHMUS /1/1s1 PellieHus] HMH)KeHepHbIX 3a/au 11podeCCrOHaNbHOM /1esITe/IbHOCTH

e OIIK-5 — CriocobeH pa3pabarbiBath (hpu3MueCcKre ¥ MaTeMaTHuecKre MOJe/Ii UCC/le[yeMbIX MPOL{eCCOB,
sIBJIEHUH U 00BEKTOB, OTHOCSILMXCS K TIPOoheCCHOHATBHOM cdepe JesiTelTbHOCTH [JiJisl PelleHHst
VH)XeHepHBIX 3a/iau



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 34 18 6 12 0 16 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 31 16 7 0 9 15 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 pa3zjesa JUCHUILIMHBI JacoB
W3yueHue rpelyCMOTPEHHBIX TIPOTPAMMOM
Pazgen 1. O6miast v Peny p porp .
N MTUAAKTUUEeCKUX eTUHUI] [0 KOHCTIEKTaM JIEKI[UH U
1 |TepmogvHamuka. [1epBbii 3aKOH Ny 16
pekoMeHayemotii utepatype. OgopMiieHre 0TYETOB 10
TePMOJUHAMUKHU.
nabopaTopHbIM paboTam
V3yueHue rpejyCMOTPEHHBIX TIPOTPAMMOM
’ Pazpgen 2. TepMmoguHaMuKa MUAAKTUUECKUX eIUHUI] 10 KOHCIIEKTaM JIEKI[UH U 15
TOTOKa. pekoMeHayemol nrTepatype. OgopmMieHre OTUeTOB 0
nabopaTopHbIM paboTam
Paznen 3. Bropoii 3akoH .
Vi3yueHwne TIpeZlyCMOTPEHHBIX POrPaMMOi
TepMOJUHAMUKU. AHaJN3 LIUKJIOB .
3 MUAAKTAUYEeCKUX eTUHUI] 110 KOHCTIEKTaM JIEKI[UH U 15

ra30BbIX TeIJIOBBIX MalllliH

eKOMEeHIyeMOH JIuTeparype.
MPSIMOTO 1IUKJIA. p Ay patyp

W3yuenue ripeyCMOTpPEHHBIX TIPOTPAMMOA
4  |Pa3gmen 4. PeanbHble Ta3bl U Maphl. [UAaKTUYUE CKMX €IMHUL] TI0 KOHCTIEKTaM JIEKIUHA 1 15
peKOMeH/lyeMOH JInTepaType.

N3yuenue ripeyCMOTpPEHHBIX TIPOTPaMMOA
Pazgen 5. LIUK/IbI TapOCUIOBBIX U |TUAAKTAYECKUX eIUHUI] 110 KOHCIIEKTaM JIEKI[UHN 1

> XOJIOAW/IbHBIX YCTaHOBOK. pekoMeHyeMoii iuteparype. OdopmieHe pacueTHO- 15
rpaduueckoit paboTsI.
Bcero 3a 4 cemecTp 76
4. ®OPMbI KOHTPOJISA OCBOEHUA JNCIIAITI/IMHBI
CEMECTP HEJIE/I CEMECTPA
1 [ 23 [ a5 6] 78 9 [10]mn[12]13]14] 15716 17
Oru. BP3[] BP3]
4 BP3/I|BP3/I| BP3[] Eg BP3/I|IP|BP3/]| Oru. ng'f,[’ IIP|BP3[I| Oru. \BP3/I|BP3[I B§F3§’ qip|Bomp-Aud.3au,
] mud. 3au.

B3/ no JIP no JIP

YcnoBHbIe 0003HAUEHUS:
e [IP — puarHOCTHUeCKasi paboTa;
e BP3/I — Bonipockl 0 pasgeny;
e Ortu. rio JIP — otuet no JIP;
o PI'P — pacueTHo-Tpaduueckasi paboTa;
e Bormp.[Iud.3au — Borrpock K AuddepeHIIIPOBaHHOMY 3aueTy;
e 1ud. 3au. — AuddepeHIMPOBaHHbII 3aUeT.

Tekymuii KOHTPOJ/Ib YCIIeBaeMOCTH CTY/IeHTOB MPOBOJUTCS B IMCKPETHBIE BpeMeHHbIe HHTepBasbl B
cnenyrommx ¢popmax:
e IMarHocTUYeckas pabora;
e BOIPOCHI TI0 paszieny;
e oTuer 1o JIP;
e pacueTHO-rpaduueckas pabora;
e BOMpPOCHI K quddepeHITMPOBaHHOMY 3aueTy.

ITpoMexyTouHasi arTecTanus IPOBOAWUTCS B (pOpMax:
e uddepeHMPOBaHHBIN 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, s71. pec.

6. B. B. CaxuH, E. M. T'epsiuman. . TepmoguHaMUKa SHepreTUuyecKrx CUCTeM B IIpUMepax U 3ajjadax.
CII6.FI'TY "BOEHMEX" um. /. @. YcTuHOBa, 2016, 241 3K3.

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. [I. ®. YcruHoBa, 2016, 351. pec.

9. IO. B. Anuckesuy, A. M. T'opbauéga, [I. I'. KpaBueHko. . Tepmoaunamuka. CI16.BI'TY "BOEHMEX"
uM. [1. @. YcruHoBa, 2016, 60 3ks.

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
MpOrpamMMBbl MOATOTOBKH 110 HaripaeieHuto 24.05.02 [TpoekmupoeaHue aguayuoHHbIX U pakemHbIx 0guaamenell.
HOucruruiiaa peanmu3yeTcs: Ha (akynbTeTe A PakeTHo-kocmuueckoit Texuuku BI'TY "BOEHMEX" um. ..
Ycrunosa kadenpoit A8 IBUTATE/IN 1 DHEPT'OYCTAHOBKMU JIETATEJIBHBIX ATIITAPATOB.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OIIK-1 cnoco6HOCTh TIPUMEHSATh eCcTeCTBeHHOHAayuHble W OOLerH)XeHepHble W 3KCIIePUMEHTATBLHOTO
WCCIeIOBaHMS [Jis PellieHrs MH)KeHepHBIX 3a/jau podeCCUOHATBHOM /IeATeTbHOCTH.

Copep>kaHue AUCLIATIIMHBI OXBaThbIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C HM3ydeHHeM (yHJaMeHTalbHBIX 3aKOHOB
B3aMMHOTO TIpeoOpa30BaHus TETVIOBOM M MeXaHWUeCKOW SHEePruM, aHa/IM30M TepMOJWHAMUYECKHX TIPOL[ECCOB
WJieabHBIX U peasibHbIX Ta30B, B TOM UKMC/Ie B TIOTOKE BellleCcTBa, TEOPUH TeIIOBLIX ABUraTesel, XOJ0AUIbHBIX
YCTaHOBOK U TeIJIOBLIX HACOCOB, 3JIEMEHTOB XMMUUECKON 1 HePaBHOBECHOM TePMOJUHAMUKH.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKymuil KOHTPOJIb YCIIeBaeMOCTH CTYZeHTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTePBaJIbl B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e BOIIPOCHI TI0 Pa3zeny;
e oruet 1o JIP;
¢ pacueTHO-rpaduueckas paboTa;
e BOIIPOCHI K AN(PPepeHIINPOBaHHOMY 3aueTy.

ITpoMexxyTouHasi aTTecTalys MPOBOAUTCS B (hopmax:
e uddepeHMPOBAHHBIN 3a4erT.

OO01jast  TPY/I0EMKOCTb OCBOEHHUSI AUCLUIUVIMHBI cocTaBiaseT 4 3.e., 144 u. TIporpamMMoM AWCLUITHHBI

MIpelyCMOTPEHbI JIEKI[UOHHBIe 3aHATHS (34 4.), TpakTudeckue 3aHsaTHs (17 4.), mabopatopHsIii MpakTUKyM (17
4.), camMoCTosATe/IbHasA paboTta crynenTa (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

10. B. Anuckeeny, A. M. T'opbauéga, 1. T
Kpasuenko. . TepmognHamuka: CI16. BT TY
"BOEHMEX" um. I. ®. YcTuHOBa, 2016
(JIaboparopsbie pabotsi 1,2,3)

H. M. llupensman. . TexHuueckas TepMOJAUHAMUKA:
Cankr-IletepOypr: Jlaub, 2021 (1, 2, 3, 4, 5)
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)

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

16

Wroro no pa3geny 1

16

Paszgen 2. TepmoauHaMyKa noToka.

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

FO. B. Anuckesuu, A. M. Topbauéga, [I. I.
KpaBuenko. . Tepmogunamuka: CI16.BT'TY
"BOEHMEX" um. []. ®. Ycrunosa, 2016
(JTabopaTopHasi paboTa Ned)

H. M. llupensman. . TexHnueckast TepMOZMHaMUKa:
Caukr-ITetepOypr: Jlanb, 2021 (6)

B. B. CaxuH, E. M. I'epiumaH. . TepMoarHaMUKa
JHepreTUUeCKUX CUCTeM B IpUMepax U 3a/avyax:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2016 (Hacts I)

1O. B. Anauckeeny, A. M. T'opbauéga, . T

11
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KpaBuenko. . Tepmogunamuka: CI16.BI'TY
"BOEHMEX" um. 1. ®@. YctuHoBa, 2016
(JTabopatopHasi paboTa Ned)

B. B. Caxun ; BI'TY "BOEHMEX" um. 1. ®.
YcrrHoBa. TepMoziHaMyKa SHepreTruueCcKux
cucteM. KH. 1 TepMoarHaMUKa rOMOTeHHBIX U
reteporeHHbiX cuctem: CIT6.BI'TY "BOEHMEX"
uM. 1. @. YcruHosa, 2014 (5)

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

B. B. CaxuH ; BI'TY "BOEHMEX" um. [1. ®.
YcruHoBa. TepMoHaMyKa SHepreTUyeCKUX
cucreM. Ku. 1 TepMoarHamMuKa rOMOTreHHBIX U
rereporeHHbix cuctem: CI16.FT'TY "BOEHMEX"
uM. [1. ®. YcruHosa, 2014 (5)

Wroro o pasgeny 2 15

Pa3pen 3. Bropoii 3aKoH TepPMOJUHAMHUKHA. AHA/IN3 JUKJ/IOB ra30BbIX TEIUIOBBIX MAIIMH MPAMOro0 IHK/IA.

H. M. LupensMman. . TexHuueckas TepMoJUHaAMUKaA:
Caukrt-ITetepOypr: Jlans, 2021 (2,8, 10)
B. B. Caxun, E. M. I'epiiuman. . TepmoarHamMuKa
SHEepreTUUeCKUX CUCTEM B MpUMepax U 3ajayax:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2016 (Yacts 1)
B. B. CaxuHn ; BI'TY "BOEHMEX" um. []. ®.
YcrrHoBa. TepMoziHaMUKa SHepreTruueCcKux

N3yuenue rpesyCMOTpPEHHBIX cucteM. KH. 2 TexHnueckasi TepMOJMHAMUKA:

nporpammoi fugakTudeckux eauuui mo| CIT6.BI'TY "BOEHMEX" um. [T. @. YcTHHOBa,

KOHCIIeKTaM JIeKLIUM U peKOMeHlyeMoi 2014 (Yacts 1V)

JIUTeparype. B. B. Caxun ; BI'TY "BOEHMEX" um. [. ®.
YcruHoBa. TepMoiiHaMyKa SHepreTUUeCKuX
cucreM. KH. 2 TexHuueckasi TepMOJUHaMUKa:

CII6.BI'TY "BOEHMEX" um. [T. @. YcTHHOB],
2014 (Yacts 1V)

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

JHepreTUYeCKUX CUCTEM B IIpUMepax U 3afiadax:

CII6.BI'TY "BOEHMEX" um. [1. ®. YcTrHOBa,
2016 (Yacts 1)

15

Uroro no pa3geny 3 15

Pa3zpen 4. PeanbHble rassl ¥ napbl.

H. M. LlupenbMmas. . TexHuueckas TepMOJAHAMUKA:
CankT-ITetepOypr: Jlanb, 2021 (7)
B. B. Caxun, E. M. I'epsiuman. . TepmoarHaMuka
SHepreTUUeCKUX CUCTEM B IIpUMepax U 3afiadax:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTrHOBa,
2016 (5)
B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®.
YcrrHoBa. TepMoaMHaMUKa SHEpreTUueCcKuxX
N3yuenue nipeyCMOTpeHHbIX cucrem. Kn. 1 TepmoarHaMyka rOMOTe€HHBIX U
TPOTrpamMMOoi TUAAKTUUeCKUX eIUHUI] 10| TeTeporeHHbIx cuctem: CI16.BI'TY "BOEHMEX"
KOHCIIeKTaM JIeKLIUM U peKOMeHTyeMoi uM. [1. @. YcruHosa, 2014 (8)
JIUTeparype. B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®.
YcrrHoBa. TepMoziiHaMUKa SHepreTruueCcKux
cucteM. KH. 1 TepmoarHaMHKa rOMOTe€HHBIX U
reteporeHHbix cucrem: CI16.BT'TY "BOEHMEX"
uM. [1. @. YcrunHosa, 2014 (8)
B. B. CaxuH, E. M. I'epniuman. . TepMoarHamMuKa
JHepreTUUeCKUX CUCTEM B IIpMMepax U 3afiadax:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTrHOBa,
2016 (5)

15

Wroro no pasgeny 4 15

12



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.

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®.
YcrrHoBa. TepMoaiHaMUKa SHepreTruueCcKux
cucreM. KH. 2 TexHnueckast TepMOgUHAMUKA:
CII6.BI'TY "BOEHMEX" um. [T. @. YcTHHOBa,
2014 (Yacts 1)
B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®.
YcrrHoBa. TepMoziHaMUuKa SHepreTruueCcKux
cucteM. KH. 2 TexHuueckasi TepMOJUHaAMUKa:
CII6.BI'TY "BOEHMEX" um. [T. @. YcTHHOB],
2014 (13, 14, 15)
B. B. CaxuH, E. M. I'epiuman. . TepMoarHamMuKa
SHepreTUYeCKUX CUCTEM B IIpUMepax U 3afiadax:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTuHOBa,
2016 (YacTs I1)

H. M. LlupensMmas. . TexHuueckass TepMOJUHAMUKA:

Cankr-ITetep6ypr: Jlanb, 2021 (10, 11,12 ,13)
B. B. Caxun ; BI'TY "BOEHMEX" um. [. ®.
YcruHoBa. TepMoMHaMKKa SHepreTUueCKuX
cucreM. KH. 2 TexHuueckast TepMOANHAMUKA:

CII6.BI'TY "BOEHMEX" um. [I. ®. YCcTUHOBA,

2014 (13, 14, 15)

15

Wroro no pasgeny 5

15
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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 pacueTHO-rpaduueckas paboTa;

e BOMPOCHI K A depeHLIIPOBaHHOMY 3aueTy;
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.

PacuerHo-rpajduueckas pabora

PacueTHo-rpadnueckast pabota rnpezcras/iseT co60i aHanIu3 LMK/ TeNI0BOM MallMHbI B COOTBETCTBUU
C UH/VBU/Iya/IbHbIM 3a/laHHEeM.
B otuer BxoguT:
- rpadmueckoe M300paKeHre [MK/Ia Ha AvarpamMMax: TeryioBoit (T-s), paboueii (p-v), a [/1s1 TapOCHIIOBBIX - U
Ha i-s uarpaMme;
- oTipefiesieHre TepMOMHaMHUUeCKHX [TapaMeTPOB B Ka)KJ0M XapaKTepHOI TOUKe LIMKJIa;
- BbIBO/I, ypaBHeHUs1 KI1/] 7151 TeMIOBbIX MalllMH-ABUraTe/ieil Ui Xoa0AUILHOTo Ko3dduiivenTa - s
XOJIOAAWIbHBIX MALLIWH.
TpeboBanust K odopmiieruto - no I'OCT 7.32-2017.

14



Bonpocs! k guddepeHupoBaHHOMY 3aueTy
Bomnpoce! k auddhepeHIIIPOBaHHOMY 3aueTy OXBaThIBAIOT BeCh KyPC B COOTBETCTBUU C MPOTPaMMOU U
npezcrapeHbl B YMK aucturmivHel. Borpockl yTBep)KjaroTCs Ha 3aceflaHUM Kadephbl Tiepe] ceccuei.

JuddepennupoBanHbIii 3aueT

OO0yuaroIuiics UMeeT MPaBo Ha MoyyeHHe MUHUMATLHOM MOJIOKUTETBHOM OLIEHKU MPU YCIOBUU
YCIIEIIHOTO MPOXOKAEHHSI TEKYLer0 KOHTPOJISI yCIieBaeMOCTH B (hopMe IUarHOCTHUeCKOM paboThI B
COOTBETCTBUM C ITpaMKOM paszena 4.
Heo6xoauMbIM YC/IOBHEM [IOMYCKa K 9K3aMEeHY SB/ISIETCS BLIMO/IHEHHE BCEX KOHTPO/IbHBIX MEPOTIPUSTHH,
TpeJyCMOTPEeHHBIX POTPaMMOM AUCLIMIUIMHBL, BK/TFOUas YCTIELTHYO 3allJUTy BCEX MpeJyCMOTPEeHHBIX
nporpaMmotii JJabopaTopHbIX paboT U YCTelTHOe BLIMOTHEHHE PAaCUeTHO-Tpadrueckoi paboThI.
B sK3aMeHalMoHHOM OWsieTe /[Ba BOTIPOCA M 3a7iaua.
OK3aMeH MpeJrosiaraeT OTBeThI CTY/ieHTa Ha TeOpeTUUeCKre BONIpock (pa3genam 1,2 u 4) U peleHre
TpaKTUYeCKOH 3a/lau Ha aHa/lu3 LJUKJIa TeryIoBOi MallvHbI (pa3fesnsl 3 U 5). buneTs! 1 3ajaun yTBep KatoTcst
Ha 3ace/jlaHUM Kadepbl eXKero{HO Tiepes] ceccuei.
[pu olLleHMBaHUY TIPAKTHUeCKUX 3a/lau YUMTHIBAeTCsl TOMBKO (paKTHUeCcKU pe3ysbTar (paBUIbHO/
HeTpaBWIBHO) B BH/le ypaBHeHus KIT/I wiv XonoAuapHOro Ko3ddurpenTa, 1Mb0 WX YUCIOBOTO 3HAUEHUSI.
WToroBas oLjeHKa Noay4yaeTcsi MpY YC/JA0BUM MPaBUIBHOTO PeLleHus 3a[jlaul Ha OCHOBE MPaBUILHOCTU U
TI0JTHOTBI OTBETA Ha TeOpeTHUeCKHe BOIIPOCHI.
"OTnMyHO" - MO/HOTA OTBeTa He MeHee 85%
"Xopowo" - nosHoTa otBeta 70-85%
"YnosnetrBopuTensHO" - mosiHOTa oTBeta 50-70%
"HeyznoBieTBOpUTENBHO" - He pellieHa 3a/jaua, MO0 OTBETHI [0 TeOPeTUYeCKUM BOMTPOCAM OTCYTCTBYIOT WU
He BepHbI, MO0 MOIHOTA OTBeTa M0 TeOPeTHUeCKUM Borpocam MeHee 50%
B cnydae, ecsu 1o/THOTa OTBETOB 10 pa3HBIM BOTIpOcaM pasniudaeTcs 6osee uem Ha 20%, olleHKa
orpe/ieNsieTcsl Mo cpeiHeapi(MeTHUeCKO TIOJTHOTe OTBeTa.
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Pazgen 1. O6mian
? 4 [TePMOAMHAMHKA. 34 | 18 6 12 0 16 20 Bomnpoce! no pasgeny,
ITepBbIii 3aK0OH Ortuet no JIP
TepMOAMHAMUKH.
Pazpen 2.
2 4 |TepmoauHamMMKa 26 11 6 5 0 15 20 Oruer no JIP,
Bonpocs! no pasgeny
MOTOKa.
Pa3gen 3. Bropoi
3aKO0H
TepMOAMHAMUKH. Bomnpocel no pasgeny,
2 4 |AHa/au3 MKJI0B 33 | 18 | 10 0 8 15 20 PacuetHo-Tpadhrueckas
ra3oBbIX TeMJIOBBIX pabora
MaIlHuH NPAMOro
nHKJIa.
Paspgen 4.
2 4 |PeanbHbIe rassl U 20 5 5 0 0 15 20 Bormpocs! no pasgeny
napsl.
Bomnpocs! no pasgeny,
Pazpen 5. Ilukiibl PacuetHo-rpadrueckast
? 4 [MAPOCHIIOBBIX H 31 | 16 - 0 9 15 20 pabora,
XO0TOANIBHBIX Bomnpoce! k
YCTaHOBOK. b depeHIPOBAHHOMY
3a4eTy
Bcero 3a 4 cemecTp 144 | 68 | 34 17 17 76 100
Bcero no agucuun/MmHe 144 | 68 | 34 17 17 76 100
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