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1. IEJIM ¥ 3AJJAYM OCBOEHUS U CIIATIIAHBI

Leab0 OCBOSHUS UCIUIUIHHBI SBISICTCS MOJITOTOBKAa OOYYarOMIMXCS K MPOU3BOJCTBEHHO-
TEXHOJIOTHYECKON M HAyYHO-HCCIICIOBATEIbCKON JEATEILHOCTH 10 HampapiieHuto moarotoBku 13.03.01
«TemnnosHepreTrKa U TEIUIOTEXHUKA» MMOCPEICTBOM 00ECIICUCHHS ATAloB (DOPMHUPOBAHUS KOMITETEHITHH,
npeaycMoTpeHHblx @I'OC, B yacTu mpeACTaBICHHBIX HUXKE 3HAHUM, YMEHU 1 HABBIKOB.

3agayaMu JTUCHUIUIMHBI SBISETCS W3YYCHHE MOHATUHHOTO amnmaparta JUCIHUILTAHBI, OCHOBHBIX
TEOPETHYECKUX TOJOKECHUH M METOJOB, MPUBUTHE HABBIKOB NMPUMEHEHHUS TEOPETHUECKUX 3HAHUHU IS
pEIICHUs TPAKTUIECKHX 3a7ad.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Jucuumnnna «TexHudeckass TEpMOJUHAMUKA» OTHOCUTCS K YacTH MpOrpammsl, GopMupyemoi
y4acTHUKaMH 00pa30BaTEIbHBIX OTHOLICHUH.

JUis n3ydeHus JaHHOW JUCLUIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHUS U HaBBIKU, (hOopMUpyeMBble Oa-
30BbIM CPEJHUM 00pa30BaHUEM.

3HaHUsI, YMEHHS U HABBIKH, IOJY4YCHHbIE CTYACHTAMU B IIPOLIECCE U3YYEHUs NAHHOW TUCLUILIN-
HBI, SBJISIIOTCS 0a30BBIMU I U3YUEHUS CIEAYIOIINX AUCIUILINH!

I'mpporazonnHaMuka;

TemnomaccooOMeH;

MonenupoBaHue NPOLIECCOB TEINIOIHEPTETUKH U TEIUIOTEXHUKH;

Teopust mogo0us 1 MOJEITMPOBAHHUS ITPOIIECCOB TEIUIONHEPTETUKU M TETUIOTEXHUKH;

Hcrounuku u cuctemsl TeriocHadxenus. Yacte 1: McTouHnky npou3BOICTBA TEIIA;

Herpanuumonssle 1 BO30OHOBIIsIEMbIE HCTOUHUKH SHEPTUH;

OcHOBBI TpaHchOpMaLMU TeTIa,

CucreMsl XJ1a/J0CHA0XKEHHS] 00BEKTOB TEIJIOIHEPTETHKH;

WHxeHepHBIE CETH 31aHUN U COOPYKECHUN;

Ucrounnku u cucremsl TerocHabxkeHus. Yacte 2: CuCTeMBbl TEIUIOCHAOXKEHHSI TOTpeOuTeneit
TEIUIa;

KoTtenbHble YCTaHOBKH UM NTapOreHEpaTOpPHI;

Hcnonp30BaHnEe CUCTEMBI aBTOMAaTU3HPOBAHHOIO IPOEKTUPOBAHNUS B TEIUIODHEPTETHKE;

TexHonornueckrne IHeEProcucTEMbI PEPUITHIA;

OHeprocOepekeHUe B TEIUNIO3HEPIeTHKE U TEMJIOTEXHOIOTHH.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUS JUCHUIIJIMHBI

OcBoeHue AMCHUIUIMHBI HAlpaBieHO Ha (JOPMUPOBAHHE PJIEMEHTOB CIEAYIONUIMX KOMIIETEHIINH B
cootBercTBUM ¢ ®I'OC BO n OIl BO no nanHOMY HanpaBJIeHUIO TOATOTOBKH:

IlepedyeHb MIaHMPYyeMBbIX Pe3y/JbTATOB 00YUYEeHHUS M0 JUCHMILIMHE (MOIYJII0), COOTHECEHHbIX
¢ HHAMKATOPAMU AOCTHKEHHUS KOMIIECTEeHIH I

Komnerenuus HNuankaTopsl 10CTHKEHUS] KOMITe- Pe3yabTaThl 00yueHus
TEeHIUHI

[IK-1. Crocoben omn- | [IK-1.1 [Inanupyet u moaroTaBiu- 3HaeT: OCHOBHBIE TEPMUHBI, OIIpeee-
penensiTb YHeprodd- BAeT TUIIOBBIC PEIICHUS T10 OTIpe/ie- | HUS W TIOHSATHS MPUMEHHUTEIHHO K Me-
(EeKTUBHOCTH TEIUIO- | JICHUIO MEPONPHUSATHIA, MOBBILIAIO- POIPUATHUSAM T10 TOBBILIEHUIO SHEPro-
TEXHUYECKOTO 000py- | mmX 3HEProdhHEKTUBHOCTH TEIIO- | A((HEKTUBHOCTH TEIIIOTEXHUIECKOTO
JoBaHUs B cepe TEXHUYECKOTO 000PYI0BaHHS 000pyI0BaHUSI.
npodeCCHOHATBHON 00BEKTOB TETUIOPHEPTETUKH U TETI- YmMeer: BBIOUpaTh 000pyJ0BaHUE OT-
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JACATCIIBHOCTH

JJOTCXHUKHU

Beyaroliee TpeOoBaHUSIM YHEProd (-
(hEeKTUBHOCTH.

Bitageer: MeToavKaMH IJIaHUPOBAHUSA
Y TIOATOTOBKHU THUITOBBIX PEIICHHIA IO
MPOBEJICHUIO MEPOIIPUSITUIA, TIOBBI-
maruux 3HeprodPGheKTHBHOCTH TET-
JOTEXHUYECKOTO 000PYAOBaHMUSI.

[1K-1.2 BimonHseT TUIIOBBIE DKCIIE-
PUMEHTAIILHBIC UCCIICIOBAHUS CHC-
TEM TEIJIOOHEPTETUKU U TEIJIOTEX-
HHUKHU U UX 3JIEMEHTOB I10 ITOBbIIIIE-
HUIO 3HEProdGPEeKTUBHOCTD
TEIUIOTEXHUYECKOTO 000PYI0BaHUS

3HaeT: TeIUIOTEXHUYECKUE, THIPABIIH-
YeCKHUEe U a9POAMHAMUYECKUE PACUEThI
TEIUIOTEXHHUUYECKOTO 000PYI0BaHUSI.
YMeer: npou3BOIUTH pacyeT OCHOB-
HBIX XapaKTEPUCTHK TEIUIOTEXHUYEC-
CKOTr'0 00OpY/IOBAHMUS C IIEJIbIO TTOBBI-
IIEHUS ero SHepProdhPEeKTUBHOCTH.
Brnaneer: HaBbIKaMu niorcka uHpop-
MaIlMH O CBOMCTBAX TEIUIOHOCUTEIICH,
UCTIOJIB3YEMBIX B SHEProd(PPEKTHBHOM
TEIUIOTEXHHUYECKOM 000pY/IOBaHUH.

[TK-3. CnocobeH mpo-
BOJIUTh 0OOCHOBaHUE
IIPOEKTHBIX PEIICHUN
CUCTEM TEIUI0dHEpre-
TUKU U TEIJIOTEXHUKU

[IK-3.1 AHanu3upyer UCXO/IHbIE
JTAaHHBIE [TPU IPOEKTUPOBAHUU CHC-
TEM TEIUIO3HEPIE€TUKH U TEIIOTEX-
HUKHU

3HaeT: METOIMKHU cOOopa 1 aHalIu3a Uc-
XOJHBIX JTaHHBIX JJIS1 IPOSKTUPOBAHUS
3JIEMEHTOB 000pyAOBaHUS U OOBEKTOB
JESITEIbHOCTH B 1I€JIOM C UCTOJIb30Ba-
HUEM HOPMATHBHOU JOKYMEHTAIH H
COBPEMEHHBIX METOJI0B MOMCKa U 00-
paboTku nH(GOPMaLIUU TIPU PELLIEHUU
BOIIPOCOB, CBA3aHHBIX C TEPMOIUHA-
MHUKOM; OCHOBHBIE TIOKa3aTenu dhdex-
TUBHOCTH TEIUIOTEXHUUYECKOTO 000pY-
JTOBAHUSI 1 METOJIMKH WX OTPEACITICHHUS.
YMeer: BBINOJHATh TEIUIOTEXHUUECKUE
¥ KOHCTPYKTHBHBIE pacueThl 000pyI0-
BaHUs CUCTEM TEIJIOPHEPTETUKHU U Te-
TUTOTEXHUKH; - aHAJTM3UPOBATH UCXO/I-
HBIM TaHHBIC U PE3Y/IbTAThl PACUETOB
npyu 000CHOBAHWY BapUAHTOB HCIIOJI-
HEHUsSI 000pYyIOBaHUS HIIK KOMIIOHOB-
KW CHCTEMBI B IIEITOM.

Brnazneer: MeTonMkaMu pacueTa Terio-
TEXHUYECKUX TTOKazarelnei mo 3¢ dek-
TUBHOCTH pabOThI 000PYAOBaHUS U
CHCTEM B II€JIOM; HaBBIKAMH TIPUMEHE-
HUS BBIUMCIUTENBHBIX CPEJICTB H CO-
BPEMEHHOTO IPOTPAMMHOTO obecreue-
HUS TIPU IPOSKTUPOBAHUU CUCTEM TeTI-
JIOPHEPTeTUKHU M TETUIOTEXHHUKH.

[IK-3.2 ®opmynupyeT KpUTepuu
JUTsl 0O0CHOBAHMSI IPOEKTHBIX pellie-
HUH CHCTEM TEIUIOHEPIETUKH U Te-
IUIOTEXHUKU

3HaeT: OCHOBHbIE KpPUTEPUH OLEHKH
kadectBa W 3(G(HEKTUBHOCTH PabOTHI
CHCTEM TEIUIOPHEPreTHKH M TeIIOTeX-
HUKW; THUIIOBbIE METOJMKH pacyera
HHEPreTHYECKUX KpuTepueB 3ddek-
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TUBHOCTH PAa0OTHI CHUCTEM TEIUIORHEP-
TeTUKU U TETUIOTCXHHUKH.

YMeer: onpenesnsaTh OCHOBHBIE KpUTE-
puH 1pu 0OOCHOBAaHMH MPHHUMACMBIX
MPOSKTHBIX PEHICHHS TEIUIOTEeXHUYEe-
CKOTO  O0OpYZOBaHUS;  OIPEHCIITh
KOMIUICKCHBIE ~ TEPMOJMHAMUYECKHE
KpUTEpUHU KadecTBa M 3PHEKTUBHOCTH
paboTel 000PYIOBAHUS CHUCTEM TEILIO-
OHEPIreTUKU M TEIUIOTCXHHUKH.

Brnaneer: MeTogamu pacyera TepMOIu-
HAMHYECKUX KPUTEPHEB Ka4eCcTBA

3¢ (HEeKTHBHOCTH pabOTHI CHCTEM TeTI-
JIOPHEPTCTUKU M TETUIOTCXHHUKH.

ITK-6. CriocobeH uc-
10JIb30BaTh COBpE-
MCHHBIC TCXHOJIOI'U B
poIiecce MPOEeKTUPO-
BAHUSA DJIEMEHTOB CHUC-
TEM TEILIO3HEPTETHKU
1 TCIINIOTCXHUKHN

[IK-6.1 Ananusupyet BO3MOXHOCTb
pacripeiesieHus IPOrpaMMHBIX U afl-
HapaTHBIX CPEJCTB B IIPoOIECCE MPO-
€KTUPOBAHMS FJIIEMEHTOB CUCTEM Te-
IJIOPHEPTETUKHU U TEIJIOTEXHUKU

3HaeT UCTOYHUKU UHPOPMAITUH O
CBOIicTBax pabouux Tel U crocoObl ee
00paboTKH.

YMeer: aHanmM3upOBaATh MOTYYEHHYIO
WH(OpMaIIHIO 110 BOIIPOCAaM TEXHUYE-
CKOW TEPMOJIMHAMMKH C LEJbIO BbISIB-
TeHus HanboJiee TIePCIIeKTUBHBIX Pa3-
paboTOK.

Bnaneer: HaBbIkamu cOOpa U aHAIHM3a
nH(pOpMaIIMU IO BOIIPOCaM TeXHUYE-
CKOM TEPMOJMHAMHUKH.

ITK-6.2 ITpuMeHsIeT COBpEMEHHBIE
TEXHOJIOTHMH B MPOLIECCE MPOEKTHU-
POBaHHUs IJIEMEHTOB CUCTEM TEIUIO-
SHEPreTUKHU U TEIJIOTEXHUKHU

3HaeT UCTOYHUKHU UH(OPMALUU O
cBoOiicTBax pabouMX Te U CIIOCOOBI ee
00paboTKu.

YMeer: aHamM3upOBaATh MTOITYYEHHYIO
MH(OPMALIKIO IO BOPOCaM TeXHHUYE-
CKOMt TEPMOANHAMHKHU C LICJIBIO BBIAB-
JieHHs HanOoJiee MepCreKTUBHBIX pa3-
paboTOK.

Bnaneer: HaBbIkamMu cOOpa U aHaNIM3a
nH(pOpMalMU IO BOIIPOCaM TEXHUYE-
CKOM TEpMOJIMHAMHKH.
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4. CTPYKTYPA U COAEP KAHUE JUCIHUIIJINHBI
CprKTypa OJUCHUIIJIUHBI:
Ceccus 1 Ceccus 2 Ceccus 3 Wroro 3a kypc
Axaaemnyeckmx 4acos AKaf@MN4eCKIX 4acoB AKafieM14ecKINX 4acoB Axapgemnyeckmx 4acos 3.e.
Ne [Vnaekc Haumerosanme ~ ; ; Kad. | Kypcel
KOHTROM o oo 1:"(: nex | a6 | Mp | KkPn1 | cP :O":l Anei |Kourpone g o T’;‘i: nex | na6 | mp | kP | cP E::: fiweit | Kormeont g oo 12‘;: nex | na6 | Mp [Kken| cp ss:: fiweit | Kormeont oo 1_’:‘;: nex | na6 | Mp [Kken| cp ss:: Beero| oA
11 [pLB.13 TeXHUeCKas TepMOMHaMMKA KFP 3604018 8|14 |9 KPP (3604018 8|14 |9 (10 14 2

OBO3HAYEHMUA:

Buabl npoMexyTOYHOM aTTecTAMU (BUIBI KOHTPOJIA):
OK3 - DK3aMEH;

3a0 - 3a4eT ¢ OILCHKOM;

3a — 3a4eT;

Buasbi pador:

KoHTakT. — KOHTaKkTHast paboTa 00yJaromuXxcs ¢ MPernoaaBaTesemM;
JIek. — IeKIIMOHHBIC 3aHATHS,

Jlab.— naGoparopHbie padoThI,

[Ip. — npakTHYeCKHE 3aHATHS;

KPII — kypcoBast paboTa (KypcoBOil IPOEKT);

PI'P — pacuetHo-Tpaduyeckas padora (pedepar);

CP — camocTosTenbHas paboTa CTYJCHTOB,;

3.6.— 00beM AUCLUMIUINHBI B 3aYETHBIX €IUHUIIAX.
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Coaep:xaHue THCUMILINHBI:

Ne HaumeHoBaHMe BUI0B 3aHATHH U TEMATHK, COJEPKAHUE

1 | JlekuuoHHsbIe 3auaTHda 9 mT. 0 2 yaca:
1.1. I'a3oBBIe cMecH; CIIOCOOBI 3a/IaHUs COCTaBa cMecel. PacueT TepMoIuHAMUYECKIX CBOMCTB
U7iealbHBIX Ta30B 10 CBOWCTBaM KOMIIOHEHTOB.
1.2. TIlepBbIii 3aK0H TepMOAMHAMUKH. Temora, paboTa, BHYTPEHHSS SHEPTHsl.
1.3. TerioeMKOCTb ra30B. DHTAIBINS UACATHLHOTO ras3a.
1.4. Bropoii 3aK0H TEpMOIMHAMUKH.
1.5. TepmoarHAMUYECKHE ITUKITBI.
1.6. Merossl pacuyera SHTpONUH. TpeTHii 3aKOH TEPMOJAUHAMUKH.
1.7. ®a3oBbIe MEepeXo/Ibl.
1.8. Boagnotii nap. [Tapamerpsl BoastHOro mapa. TS u hS-auarpaMmsl BoassHOTO mapa. TaOauiis!
TEPMOJMHAMHYECKHUX CBOMCTB BOJBI U BOJISIHOTO Mapa.
1.9. Brnaxusbiit Bo3ayx. Hd-qurpamMma BiiaxHOro Bo3ayxa. TepMOIHHAMHUYECKUE MTPOIECCHI ¢
BJIQKHBIM BO3/1yXOM.

2 | JIadopaTopHbIe paGoThl 2 mT. M0 2 Yyaca u 1 mwT. mo 4 yaca:
2.1. UccnenoBanue mpoieccoB BO BIAXKHOM BO3yXe.
2.2. UccnemoBanue mporiecca aanadbaTHOTrO0 UCTEYCHHSI BO3/TyXa Yepe3 CY)KHBAIOIIEECs COTLIO.
2.3. I30x0opHOE HarpeBaHKUe BOJIBI.

3 | IIpakTnyeckue 3ausaTusi (3-ii cemecTp) 7 mT. Mo 2 yaca:
3.1. Cmecu uaeanbHbBIX Ta30B.
3.2. [epBbIif 3aKOH TEPMOJMHAMUKH.
3.3. IIpotiecchl U3MEHEHHS COCTOSIHUS UCAbHOTO ra3a.
3.4. Bropoii 3aKOH TepMOINHAMHUKH.
3.5. PeanbHbie ra3sl.
3.6. BomsHoit map.
3.7. hS — nuarpammbl BoJstHOTO Tapa; TS — nuarpaMMbl BOASIHOTO Tapa.

4 | KypcoBasi padoTa (KypcoBOii IPOEKT): He NPelyCMOTpeHa Y4eOHbIM IIJIAHOM

5 | PacuerHo-rpajguyeckas padora (4-if cemectp): «TepMoanHaMUYECKUI pacyeT LUKJIa HapOCH-
JIOBOW YCTAHOBKH)»

6 | CamocTosiTe/ibHAsi padOTA CTY/I€HTOB:
Tema 1. TlepBblil 3aK0OH TEPMOJUHAMUKH IS CTAIIMIOHAPHOTO PABHOMEPHOTO MOTOKA
Tewma 2. BTopoil 3aKOH TepMOIMHAMUKH
Tema 3. Dkceprus kak Mepa paboTOCIIOCOOHOCTH CUCTEMBI
Tewma 4. @a30BbIe EPEX0IbI
Tewma 5. Boxgnou nap
Tema 6. BiiaxkHblil BO3/1yX
Tema 7. Huxmist JIBC
Tewma 8. TernmopukaMOHHbBIE ITUKITBI

Tekymuii KOHTPOJIb:

1. YerHblit onpoc y TOCKHM Ha MPAKTHYECKUX 3aHATHIX.
2. IIncpMEHHBIN ONPOC HA MPAKTUYECKUX 3aHATHSX.

3. 3amura 1a60paTOpHBIX PadoT.

4. 3amuTa pacueTHO-TpadUIecKor paboTHI.
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5. OBPA3OBATEJIBHBIE TEXHOJIOT'TH

Ta6nuua - O6pa3oBarenbHbIE TEXHOJIOTHH, UCTIOIb3yEMbIE MIPU PEaIN3allii Pa3IMYHbIX BUJOB yUeOHOI
3aHATHH 110 TUCLIUTUIIHE

No | Bujbl yueOHBIX 3aHATHIA O6pa3oBaTeabHbIC TEXHOJIOTHH

/1

1 Jlexumm Kiaccuueckast (TpaguimonHas, HHGOpMAaIIMOHHAS )
TCKITUS
WuauBuayaibHbIe U TPYIIOBBIE KOHCYIBTALUU 1O
JUCITUTUIAHE

2 [TpakTHdeckue 3aHATHS TexHoMOTHSI 00YYCHHS HA OCHOBE PEIICHUS 3a1a4 U

BBIINNOJIHCHH A ynpax(HeHI/Iﬁ

3 | JlaboparopHas paboTa TexHOJIOTHsI BBITIOTHEHUS JTA0OPAaTOPHBIX 3aIaHHI UH-
JTUBUTyaTbHO
4 CamocTtosTenpHas padora NudopManinoHHO-KOMMYHUKAIIMOHHBIE ~ TEXHOJIOTUHU

cTyneHToB (BHeaynuTopHasi) | (moctyn k OQUOC dunmana, k ObC dunuana, noctyn k
WH(OPMAITMOHHO-METOJUICCKIM MaTepraiaM 1o JHC-
[UTITAHE)

5) KonTpons (mpomexyrouHass | TexHomorust ycTHOro onpoca
aTTecTranud. SKSaMeH) TexHOIOTHS MUCEMEHHOTO KOHTPOJIA, B TOM YHCJIC TCC-
TUPOBAaHNE

6. OHEHOYHBIE MATEPHAJIBI V1A TEKYHIET'O KOHTPOJIA H
MPOMEXYTOYHOU ATTECTALIUU - I OHEHKU KAYECTBA OCBOEHUA
JUCIHHUIIVINHBI

K mpomexxyTo4yHON aTTeCTalluu CTYJAEHTOB MO AUCIUIUIMHE MOTYT IPUBJIEKAThCS MPEACTABUTENN
paboToaaTeeid, MpenoaaBaTeNd MOCISAYIOMNX AUCITUIUINH, 3aBEAyIONHe Kadeapamu.

OlnieHKa KayecTBa OCBOCHUS AMCIUIUIMHBI BKJIIOYAET KaK TEKYUIUH KOHTPOJb yCIIEBAEMOCTH, TaK
Y TIPOMEKYTOUHYIO aTTECTaIUIO.

Bonpoce! no npuobpereHnto U pa3BUTHE MPAKTUYECKUX YMEHUH, MPeIyCMOTPEHHBIX KOMIIETEH-
LUSIMU, 3aKPEIUIEHHBIMU 32 IUCLHUIUIMHON (IIPUMEPHI BOIIPOCOB K MPAKTUUYECKUM 3aHATHSIM)

CMmecn naeanbHbIX ra3os.

IIepBblil 3aKOH TEPMOJAVHAMUKH.

TennoeMKoCTh, DHTAIBINS, BHYTPEHHSS DHEPTUs.
[Tponeccsl M3BMEHEHUS COCTOSIHUS UI€AIBHOTO rasa.
BTopoii 3akOH TEpMOAVMHAMUKH.

PeanbHble rassl.

oakrwdE
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7. BopasHoit nap.

8. hS — muarpamMmbl BOASIHOTO mapa.
9. TS — nuarpaMMbl BOJSHOTO Mapa.
10. BrnaxHblii BO3IYyX.

11. TIpouecchl TeueHUs ra30B U KUJIKOCTEH.
12. Kommpeccopsl.

13. Huxuer JIBC.

14. Huxaet I'TY u P/,

15. TennocuioBbl€ MapOBBIE LIUKIIBL.
16. ITapora3oBble ITUKJIBI.

17. TennoduKaMOHHBIEC TUKIIHI.

18. MKIJIBI XOJIOAUIBHBIX YCTAHOBOK.

Bormpocsl M0 3aKpeIUICEHUI0 TEOPETHYECKUX 3HAHWM, YMEHHWM U NPAKTUYECKUX HABBIKOB, IIPENY-
CMOTPEHHBIX KOMIIETEHIUSIMU (BOIIPOCHI K 3K3aMEHY)

. TepMoiMHaMHUyeCKue apaMeTpsbl.

. YpaBHEHHE COCTOSIHUS.

. 'a30Bble cMecH U UX XapaKTEPUCTHUKHU.

. TepMoMHaMHUYECKHE TIPOLIECCHI.

. Ternora.

. BHyTpeHHss sHEeprus.

. Pabora pacmmpenus.

. AHaIIUTHYECKOE BBIPAIKEHUE TIEPBOT0 3aKOHA TEPMOJINHAMUKH.
9. Tem10eMKOCTb ra3oB.

10. DHTanenus.

11. IlepBbIil 3aKOH TEPMOJAMHAMUKH U1 TOTOKA.

12. OuTponus.

13. O6mias popMyIUPOBKA BTOPOTO 3aKOHA TEPMOIMHAMUKH.
14. Iuxn Kapso.

15. O6006mmenHbI# 1K KapHo.

16. O6patHbIit nuka KapHo.

17. Teopema Kapso.

18. HepaBHOBECHBIE TPOLIECCHI.

19. Dkceprus.

20. ITpumMeps! onpeaeneHus IKCEPTUU.

21. CTaTUCTUYECKUI CMBICII 2-TO 3aKOHA TEPMOJAVNHAMUKH.
22. I30x0opHBIH nporiecc.

23. N306apHbIii mporiecc.

24. N3oTepMudeckuil nmpouecc.

25. AnuabaTHBIN mporiecc.

26. IlonuTponHsIi mpoLecc.

27. TepmoIMHAMUYECKUE TOTCHIINAIIBI.

28. YpaBuenus Makcsema.

29. MeToapl pacyeTa SHTPOIUH.

30. TpeTuii 3aK0OH TEPMOIMHAMHUKHU.

31. TepMoaMHAMUYECKOE paBHOBECHE.

32. X¥MHUYECKUI MOTEHIIHAII.

33. YcToiuuBOCTh M pABHOBECHE U30JMPOBAHHON OTHOPOJHON CUCTEMBI.
34 ®a30BOE paBHOBECHE.

0 3O\ LN kAW~
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35. da3oBble nepexosl.

36. OnbIT DHIprOCA.

37. YpaBuenue Ban-nep-Baanbca.

38. YpaBHEHUE COCTOSHUS PEIBHBIX Ta30B.

39. Ilpouecc mapooOpa3zoBaHuUsl.

40. ITapameTpsl BOASHOIO Maa.

41. Ts u hS — quarpaMmsbl BOJSIHOTO Tapa.

42. TepmouHaMUYECKHUE MTPOIECCHI BOJASHOIO Mapa.
43. [TapameTpB BIaXKHOTO BO3/yXa.

44. Hd-munarpaMma BIIaXKHOTO BO3IyXa.

45. IpoccenupoBaHue.

46. YpaBHEHUS MPOLECCOB TEUCHHUS.

47. Ucteuenue u3 Cy>KMBAIOIIUXCS COTIEN.

48. Como JlaBass.

49. HeoOpartuMoe aguabaTHOE TCUCHHE.

50. MeTtoab! aHaimu3a UKJIOB.

51. Meroas! cpaBaenus KII/I.

52. DkcepreTudeckuii MeTo1 aHanu3a 3 PEeKTUBHOCTH.
53. OgHOCTYyIEHYATHIN MOPIIHEBOM KOMITPECCOP.

54. MHOTOCTYIIEHYaThIe KOMIIPECCOPBHI.

55. Ilpouecc cxxatus B TypOOKOMITpEccope.

56. Hukn JIBC ¢ moaBoaoM TerioTsl mpu V=Const.

57. Huxn /IBC ¢ noaBoaoM TEIIIOTHI Ipu P=CONst

58. Huxn JIBC co cMeniaHHbIM TOABOOM TETUIOTHI.
59. CpaBuenune nukios JIBC.

60. Uneanbusbiii nuka I'TY ¢ moaBogoM TemnoTsl mpu P=const.
61. JletictByromuii nuka I'TY ¢ moaBooM TEIIOTHI IpH P=CONSt.
62. lluxn I'TY ¢ perenepanueit TEMIOTHI.

63. LHuxn I'TY ¢ nonBoaom TemnoTs! mpu V=const.

64. [{uKJIbl peaKTUBHBIX JIBUTATEIEH.

65. Ilapocunosoii nuka KapHo.

66. llukn Penkuna.

67. llukn Penkuna ¢ meperpeBom mapa.

68. Biusiune napamerpos napa Ha tepmuueckuid K11/
69.11ukn PenkuHa ¢ mpoMeXyTOUHBIM IIEPErPEBOM Iapa.
70. PerenepaTUBHBII UK.

71. IIUKJIbI aTOMHBIX CTaHITUH.

72. TennoduKaMOHHBIE IUKIIBI.

73. buHapHbIE TUKIIBI.

74. IlaporazoBblii IUKIL.

75. Huksn MI'JI-ycTaHOBKH.

76. OOpaTHbIe TETTIOBBIE ITUKIIBI U TPOIIECCHI.

77. LIMKJT BO3AYIITHOW XOJOUIIBHOW YCTAaHOBKH.

78. LlukJ1 mapoKOMIPECCUOHHON XOJIOAMIIBHON YCTAHOBKH.
79.TennoBoi Hacoc.

80. 3akoH ['ecca.

81. Ypasaenue Kupxroda.

82. X¥MMHUUYECKOI1 paBHOBECHE.

B ¢dwunmane ucnonb3yercs cucreMa ¢ TPaaWIIMOHHOM MIKAJION OleHOK — "oTimuHo", "Xopomo",
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"yIOBIACTBOPUTENLHO", "HEYAOBIETBOPUTENBHO", "3auTeHO", "HE 3auTeHO" (manee - MATHOAIIHHAS CHC-

TeMa).

dopma NPOMEKYTOUYHON aTTECTALMM 110 HACTOSIIEH NUCIUILIMHE — 3a4E€T C OLEHKON B 3-M ceMe-
CTp€ U 3K3aM€H B 4-M cEeMecCTpe.

[TpuMmeHsieMble KPUTEPUU OLIEHUBAHUS MO TUCHUIUIMHAM (B COOTBETCTBHUH C WHCTPYKTUBHBIM
nuceMoM HIY MDU ot 14 mast 2012 roma Ne 1-23):

Orenka
[0 JUCIMII-
JINHE

Kpurepuu onieHKH pe3ysbTaToB
00y4yeHHs 110 JUCLUIUINHE

«OTIHYHOY/
«3a4TEHO
(OTIM4HO)»/
«3a4TEHOY

BeicraBisercs oOyuatomeMmycs, 0OHapyKUBIIEMY BCECTOPOHHEE, CUCTEMaTHUECKOe U
riry0OKOe 3HaHNE MaTepUAIOB H3yYCHHOW MUCIUIUIMHBI, yMEHHE CBOOOIHO BBHITIOIHSITH
3aJjaHusl, IPELyCMOTPEHHbIE POrPaMMON, YCBOUBILNN OCHOBHYIO U 3HAKOMBIN C J0-
MIOJIHUTEJIBHON JINTEPATYpOl, peKOMEH0BaHHOM paboyeil nporpaMMoi AMCLMITIUHBL
IPOSIBUBIIEMY TBOPUECKUE CIIOCOOHOCTH B MOHUMAaHHUM, U3JI0KEHUU U UCIIOJIb30BaHUU
MaTepuaioB U3yYEHHOW IUCLMIUIMHBL, O€3ylpeyHO OTBETHUBILIEMY HE TOJIBKO Ha BO-
npochl Ouiera, HO U Ha JOIMOJIHUTEIbHBIE BOIPOCH B pamMKax paboueil mporpammsl
JUCLIUIUIMHBL, IPAaBUIBHO BBIIOJIHUBILIEMY IPAaKTHUECKoe 3a1aHue. OLeHKa 1o Juciu-
IUIMHE BBICTABIISIOTCS 00YYaOLIEMYCsl C YUETOM PE3yJIbTaTOB TEKYILEr0 KOHTPOJIS.
Kommnerennyu, 3akperyi€éHHble 3a TUCHHUILTMHON, COPMHUPOBAHBI HA YPOBHE — <«OTa-
JIOHHBIN.

«Xopouoy»/
«3a4TEHO
(xopor0)»/
«3a4TEHO»

BeicraBnsercsa o0yyaromemycsi, 0OHapyKHMBILEMY IIOJHOE 3HAHUE MaTepuasa U3y4yeH-
HOM JUCLUIIINHBI, YCIICIIHO BBIIOIHAOIIEMY IIPEIyCMOTPEHHBIE 3a1aHKs, YCBOUBIIIE-
My OCHOBHYIO JIUTEPATYpPY, PEKOMEHJOBAHHYIO padouell MporpaMMoil JAUCLHUILINHBL
MIOKa3aBLIEMY CUCTEMATUYECKUN XapaKTep 3HAHHUU 110 JUCLUIIIMHE, OTBETUBIIEMY Ha
BCE BOINpPOCH! OWJIeTa, MPAaBUIBHO BHIMOJHUBIIMNA MPAKTHUYECKOE 3a/aHKE, HO JIOMyC-
TUBIIMN TIPU 3TOM HENPUHLUIHNAIbHbIE OMMOKU. OIEeHKa M0 AUCHUIUIMHE BHICTABIISA-
I0TCS1 00Y4aroLIEMYCsl ¢ YYETOM Pe3yJIbTaTOB TEKYLIET0 KOHTPOJIS.

Komnerennuu, 3akperui€éHHble 3a AUCHUILUIMHON, COPMHUPOBAHBI Ha YPOBHE — «IIPO-
JBUHYTBINY.

«yJIOBIIETBO-
PUTEIBHOY/
«3a4T€HO
(ynoBieTBo-
PUTENIBLHO)»/
«3a4TEHO»

BeicraBisiercss oOyudaronemycsi, 0OOHapyKUBILIEMY 3HaHME MaTepuana U3y4yeHHOH Juc-
LUIUIMHBI B 00beMe, HEOOXOAMMOM Ui JlaibHeHel yueObl U MpeacTosei padoTsl
1o npogeccui, CIpaBIAIONEMYCsl C BBIITOJHEHHEM 3aJJaHUN, 3HAKOMOMY C OCHOBHOM
JUTEpPaTypOil, pEKOMEH/I0BaHHOM pabouell MporpaMMoil AMCIUIIIUHBL; TOIMYCTUBLIEMY
MOTPEIIHOCTh B OTBETE HA TEOPETUYECKHE BONPOCHI W/WIM MPU BBIMOJIHEHUH MPAKTH-
YEeCKUX 3aJaHuii, HO oOJajarouieMy HEOOXOJWMBIMH 3HAHUSMHU JUIS UX YCTpPaHEHUS
NOJl PYKOBOJICTBOM IIperojiaBaTensi, JJUOO HENpPaBUIBHO BBHIMOJIHUBLIEMY IMpaKTHYe-
CKO€ 3aJlaHKe, HO 110 YKa3aHUIO MpernoaBaTesis BIIOIHUBIIEMY APYyTUe MPaKTHUYECKHUe
3a/laHus U3 TOTO K€ pa3iena JUCLUIUINHEL. .

Komnerenmuu, 3akperi€HHble 3a TUCHUIUIMHON, chOpMHUpPOBaHBI HA YPOBHE — «IIOPO-
TOBBIIY.

«HEYIOBJIe-
TBOPUTEITb-
HOY»/ HE 3a-
YTEHO

BrictaBnsercs oOydaronieMycsi, 0OHapyKUBILIEMY CEpbEe3HbIE MPOOENbI B 3HAHUSIX OC-
HOBHOI'O MaTepuajla H3Yy4eHHOM JUCLUMIUIMHBL, JONYCTHBIIEMY IPUHLMINAIbHBIE
OIIMOKY B BBIIIOJIHEHUH 33/1aHUN, HE OTBETHUBILIEMY Ha BCE BOIPOCHI OMIIeTa U JOMOJI-
HUTEJIbHBIE BOIPOCHI M HEMPABWIIBHO BBIIIOJHUBLIEMY NPAKTUUYECKOE 3aJaHUE (HEmpa-
BUJIbHOE BBIMIOJIHEHUE TOJIbKO TMPAKTUYECKOTo 3aJaHMsl HE SIBISETCS OJHO3HAYHOMN
IIPUYMHON /711 BBICTABIIEHUS OLICHKH «HEYIOBJIETBOPUTENBbHOY). Kak nmpaBuiio, oreHka
«HEYJIOBJIETBOPUTEIBHO CTAaBUTCA CTYIEHTaM, KOTOPbIE HE MOTYT IPOJOJIKUTE 00y4e-
HHUE MO0 00pa30BaTENbHON MporpamMme 0e3 TOMOJHUTENbHBIX 3aHATHI 10 COOTBETCT-
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Onenka Kputepun omieHKM pe3ylibTaToB
1O JMCIIUTI- 00y4YeHHS IO JTUCIUTUIHE
JIMHE

Bytomiei aucuuruinae. OleHKa no AUCHUIUIMHE BBICTABIISIOTCS 00ydaromeMycs ¢ yué-
TOM PE3yJIbTATOB TEKYIIEr0 KOHTPOJIS.

KomneTeHnuu Ha ypoBHE «IIOPOTOBBINY, 3aKPEIUIEHHbIE 32 JUCIUILINHON, HEe cHOpMHU-
pOBaHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
Y4eOHoe 1 yueOHO-1200paTOpPHOE 000PyI0BaAHHE

YueOHasi ayAUuTOpUs AJIs MPOBEACHUS 3aHATUHN JICKIIMOHHOTO M MPAKTUYECKOTrO TUIIA, TPYIIOBBIX
Y MHJIUBUIYAJIbHBIX KOHCYJIbTALUM, TEKYIIETO KOHTPOJIA U MTPOMEKYTOUHOM aTTECTAIliH, OCHAILICHHAS:
- CIICUATM3UPOBAHHON MeOEIbI0; I0CKOM ayAUTOPHOM.

VYuebHas aynuTopus Ui 1abOpaTOpHBIX paboT, BHIMOIHIEMBIX B KOMIIBIOTEPHOM KJlacce, OCHa-
LICHHAS:

- CHeLHaIU3UPOBAHHON MeOenblo; JOCKOH ayTUTOPHOH; epcoOHAbHBIMU KOMIIBIOTEpAMH C 1101~
kiroueHueM k cetu "Murepuer" u nocrynom B O1OC .

Jns caMOCTOSATENbHOM paboThl 00yYarOIUXCA MO AUCHMIUIMHE HCIHONB3YETCsl MOMELICHNE UL
CaMOCTOSITENTbHON pabOoThl 00yUarOIINXCsl, OCHAILIEHHOE:

- CHeIHaIM3UPOBAHHON MeOeNblo; IOCKOM ayIuTOpPHOM; MEepCOHAIbHBIM KOMIBIOTEPAMHU C TOJI-
kioyeHueM k cetd "Uuteprer” u nocrynom B dUOC dpumnnana.

IIporpammHuoe odecnieuenune
KommiiekT auieH3n0HHOro ¥ ¢cBOOOIHO pacHpOCTPaHIEMOro MPOrpaMMHOI0 0OecieueHus, B TOM
YHCJIe OTEYECTBEHHOTO MTPOM3BOJICTBA

8. OBECIIEYEHUME OBPA30OBATEJIBHOI'O ITPOLECCA JJIsA JINIL
C O'PAHUYEHHBIMH BO3MOXKHOCTAMMUA 310POBbSA U UHBAJINIOB

B xoxe peanuzanuu AUCIUTIUTMHBI UCTIONB3YIOTCS CIEAYIONINE JTOMOJTHUTEIBHBIE METOABI 00yUe-
HUS, TEKYIEro KOHTPOJSI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTallud OOYyYaroImIUXCsl B 3aBUCUMOCTH
OT UX WHIUBUIYAIbHBIX OCOOCHHOCTEH:

JUISI CJIENBIX M CJIA00BHASIINX:

- JIGKITUU 0(DOPMIISIFOTCSI B BUJIE DJICKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C TMTOMOIIBI0 KOMIThIOTEpa
CO CHEIUATU3UPOBAHHBIM IPOTPAMMHBIM 00€CIICUCHHEM;

- INCBMCHHBIC 3aIaHUs BBIITIOJIHAKOTCA HaA KOMHI)IOTepe CO CHeHI/IaJ'II/I3I/IpOBaHHBIM HpOFpaMMHBIM
obecrieueHrneM, UM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrnieunBaeTCsl MHIWBUIyAIbHOE paBHOMEPHOE ocBerieHue He meHee 300 Jrokc;

- 17151 BBITIOJTHEHUS 3aJJaHMsI TIPU HEOOXOIMMOCTH MPEAOCTABISIETCS] YBETUUHBAIOIIEE YCTPONCTBO;
BO3MOJKHO TaK)K€ MUCIOJIb30BaHNE COOCTBEHHBIX YBEIMUMUBAIOIIUX YCTPOUCTB;

- MUCHbMEHHBIE 3a7]aHNs O(POPMIISIOTCS YBETUUEHHBIM MIPUPTOM;

- DK3aMEH W 3a4éT MPOBOJATCS B YCTHOM (popMe WM BBITIOJHSAIOTCS B MUCBMEHHOW (hopme Ha
KOMITBIOTEPE.

12



Hanpasnenue noocomosxu 13.03.01 « Tennosnepeemuxa u meniomexnuxa ( DuiiAn
Ipoghunv «Inepeoobecneuenue npeonpusmuiiy 4T
PIIJ] B1.B.13 «Texnuueckas mepmoOuUHAMUKA» M3n_

AJIS TIIYXMX U €1a00CAbIIIAIINX:

- JeKIMU 0POPMIIIOTCS B BUJIE JIEKTPOHHOTO JOKYMEHTA,

- MUCHbMEHHBIE 33JIaHUs BBITIOJIHAIOTCS HA KOMITBIOTEPE B TUCHbMEHHOM (hopMme;

- DK3aMEH U 3a4€T IPOBOJASTCA B MUCHbMEHHOU (opMe Ha KOMIBIOTEPE; BOZMOKHO MPOBEACHHUE B
(dbopMe TecTHpOBaHUS.

JAJIS1 JIMI ¢ HAPYIIEHUSIMU ONIOPHO-ABUIATEJILHOTO anmnapara:

- IEeKIUH 0(hOPMIISIFOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C TIOMOIIBIO0 KOMITBIOTEpa
CO CHEeIUAIN3UPOBAHHBIM IPOrPaMMHBIM 00€CIIEUEHHEM;

- TUCbMEHHBIC 33/1aHUS BBIIOJIHIIOTCS Ha KOMIBIOTEPE CO CHEIHMATH3UPOBAHHBIM IPOTPAMMHBIM
o0OecIieueHueM;

- DK3aMeH U 3a4€T MPOBOAATCSA B YCTHOH (hopMe WM BBINONHSIOTCS B MUCBMEHHOH (popme Ha
KOMITBIOTEPE;

- HCTIONIB3YETCs CennanbHas yaeonas ayautopus i mun ¢ JIOB3 — ayn. 106 rmaBHOro yueOHO-
ro kopmyca no aapecy 214013, r. CMoneHck, DHepreTuueckuil np-a, 1.1, 31aHue 3HepreTu4ecKoro uH-
cTUTyTa (OCHOBHOM KOPITYC).

[Tpu HEeOOXOMMMOCTH MPENyCMAaTPUBACTCS YBEIHMUECHNUE BPEMEHHU IS ITOTOTOBKH OTBETA.

[Iponienypa mpoBeACHUsT MPOMEXYTOYHOH aTTeCTaluu s OOydYalOIIMXCS YCTAHABIMBACTCS C
y4€TOM HMX WHAMBUAYAJIbHBIX Ncuxodusmueckux ocobeHHocTel. IIpomexyTrouHas arrecranus MOXKET
MIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

[Ipu npoBeaeHUM TPOLEAYpPHl OLIEHHWBAHUS PE3YJAbTaTOB OOYYEHHUS MpelycMaTpUBACTCS
UCTIOJIb30BaHNE TEXHUUYECKUX CPEACTB, HEOOXOAMMBIX B CBS3M C WHAMBHIYAIbHBIMH OCOOEHHOCTSMHU
oOyJarommxcsi. ITU CpelCTBA MOTYT OBITh MPENOCTaBIEHbI (UINAIOM, WM MOTYT HCIHOJb30BaThCA
COOCTBEHHBIE TEXHHUYECKUE CPEICTBA.

[TpoBeneHue mpoueaypbl OLIEHUBAHMS PE3yIbTaTOB OOY4EHHUs JOIMYCKAETCS C HCIHOJIb30BaHUEM
IMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHHA.

ObecneunBaeTcs J0CTYNl K MH(POPMALMOHHBIM M OudaMorpaguyeckum pecypcam B cetu M-
TepHeT JUIs KaXJ0ro oOyuaromnierocs B (opMax, aaanTHPOBAHHBIX K OTPAHUYECHUSM UX 370POBbS U BOC-
npUATHS UHPOpMALIUHU:

AJISL CJIenbIX M CJIa00BHASIIIUX !

- B IEYaTHON (pOopMe yBETMUEHHBIM HIPUPTOM;

- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina.

A TJIYXHX M CJIa00CTbIIIAIIMX:

- B IeyaTHOH opme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA.

A1 00YYAIOLIUXCS ¢ HAPYLIEHUSIMHU OTIOPHO-IBUIaTEIbHOI0 aNnapara:

- B Ie4aTHoO# opme;

- B (hOpMe IIEKTPOHHOTO JOKYMEHTA;

- B (popme ayauodpaiina.

9. YYEBHO-METOANYECKOE U UTHO®POPMAIIMOHHOE OBECIIEYEHUE
JUCIUIIVINHBI

OcHoBHasi iuTEpaTypa.
Kupummun B.A., Cerues B.B., llleiinanun A.E. Texanueckas repmoaunamuka: M., MOU, 2008.
2. Kpyrnos I''A. TemorexHuka [DneKTpoHHBIH pecypce]: yueOHoe mocodue / I'.A. Kpyrmos,
P.M. bynrakosa, E.C. Kpyrnosa. - Onekrpon.gan. - CII06.: Jlaas, 2012. - 208 c. - Pexxum
nocryma: http://e.lanbook.com/books/element.php?pll 1d=3900
JlonoJIHUTeIbHAS JIUTepaTypa.
1. Kaprawos 3.M., Kynunos B.A. Texuuueckas repmoauHamuka, 2007.

=

13



Hanpasnenue noocomosxu 13.03.01 « Tennosnepeemuxa u meniomexnuxa ( DuiiAn

o
h.

Ipoghunv «Inepeoobecneuenue npeonpusmuiiy < )‘

PIIJ] B1.B.13 «Texnuueckas mepmoOuUHAMUKA» V3n_

2. [TaBnoBa U.b. MeTop! TepMOAMHAMIYECKOTO aHAH3a () (PEKTUBHOCTH TETIOIHEPTETUYECKUX YC-
TaHOBOK: y4e0.1mocobue mo kypcy «TepmoannaMukay [ DIeKTPOHHBIN pecypc]: - DIEKTPOH.IaH.
M.: MI'TY um. H.O. baymana (MoOCKOBCKMI rOCy/1apCTBEHHBIN TEXHUYECKUI YHUBEPCUTET UMEHU
H.D. baymana), 2011. - 112 c. - Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll_id=58513
3. COOopHHK 3a/a4 MO TEXHUYECKOH TEepMOAMHAMHKH. Y4. mocoOue moja pel. AHIpUaHOBOM
T.H. M.: MBU, 2006.
CnucoK aBTOPCKHX METOAUYECKHUX Pa3padoToK.
1. JIro6oB C.K., JIro6oBa T.C. Tepmoaunamuka u TerioMaccooOMeH. PacdyeTHbie 3aaHust 10 Kypcy
«Teopernueckre OCHOBBI TEMNIOTEXHUKW». CMoneHck, 2010.
Koctiouenko B.M., Jlio6os C.K., JlroooBa T.C. TexHudeckas TepMOIMHAMHUKA.
Metoauueckne ykazaHus K JabopaTOpHbIM paboram 1o Kypey «TeopeTnueckue OCHOBBI
temnorexHukuy. Cmoienck, 2007.
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JIMCT PETUCTPALIUU UBMEHEHUU
Howmepa cTpanun
Ho- Bcero Hara
Mep aHHy HanmenoBanue IToamuce, ®.1.0. BHECOHISL 13 Jlata
CTpa- -
mme | A3ME | 3aMe JIpo HHI; S| Ne jokymenTa, BHECIIEro U3MEHe- MCHCHIA B BBCICHIS U3
pe- | HCH- | HCH- | HO- | BaHH BBOJAIIETO HUS B JaHHBINA DK- o
HbIX | HBIX | BBIX | BIX | AOKY- JaHHBIYU dK- MEHCEHUI
HUA MeEHTE U3MEHEHUSA 3EMIUIAP
3eMILTSIP
1 2 3 4 5 6 7 8 9 10

15




