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BBOJIHAA YACTbH
1. IIEJIM OCBOEHUS YYEBHOU JUCLIUITJIAHBI
[enssMu ocBOEHMSI Y4e€OHOW IUCUUIUIMHBI «TepMoauHaMHUKa HECTAlMOHAPHBIX
IPOIIECCOB»  SIBISIIOTCS  (DOPMHUPOBAHUE y CTYACHTOB OOLIEKYJIbTYPHBIX U
npodeccuoHaNbHBIX KoMmeTeHuui, yctaHoBieHHbIx PI'OC BO, B mpouecce
U3Y4YECHUS OCHOBHBIX (DU3MUECKHX 3aKOHOB MOBEICHHUS CUCTEM MHOTHX YacTHUIl B
ra3oo0Opa3HoOM, OKHJIKOM M TBEPJOM COCTOSHUSIX B HEPaBHOBECHOM U

HECTAalMOHAPHOM COCTOSIHUH. _
2. MECTO YUYEBHOU JUCHHUIIINHBI B CTPYKTYPE OIIOII BY3A

2.1. YueOnas auctumimHa b1.B.JIB.21.2. «TepMoauHaMuka HeCcTAIMOHAPHBIX
MpPOIeccoB» OTHOCUTCS K BapuaTHBHOM dacth bioka 1 (IMCHUIUIMHBI IO
BBIOODY)

2.2. Ins wu3ydeHHsl NTaHHOM Y4eOHOM JHUCUMILIMHBI HEOOXOJMMBI CIEAYIOLINe
3HAHMS, YMEHUS U HaBBIKH, POPMUPYEMbIE TPEAIIECTBYIOIUMU JUCHUTITHHAMM :

— Mexanuka, MonexynspHas pusuka

— BprIcmas maTemartnka

2.3. Tlepeuenb MOCIEAYIONIMX YY€OHBIX AUCIUIUIMH, JUISI KOTOPBIX HEOOXOIUMBI
3HAHMS, YMEHUS U HaBBIKH, POpMUpYyEeMbIe JaHHOU y4eOHON AUCITUTUITMHOM:
— @u3uKa TBEpAOro Tela



2.4 HepequL IVIAHUPYEMBIX pPE3YyJbTaToB Oﬁy‘leHI/Iﬂ mo ITMCIHUIINHE, COOTHECCHHBIX C IVIAHUPYEMBIMHU peE3yjbTaTaMHu

OCBOCHUSI OCHOBHOI npo(deccuoHaIbHOI 00pa3oBaTeIbHOM IPOrpaMMbl

N3ydyenne naHHOW y4eOHOM AMCHMIUIMHBI HANpaBlieHO HAa (QopMHUpoBaHuEe y oOywarommxcs oOmekyiasTypHbx (OK) u

npodeccuonanpubix (I1K) komnereHmii:

H / C [lepeueHb TUTAHUPYEMBIX PE3YJIHTATOB OOYUCHHS 110 TUCIUTIIIHHE
Ne m/m OMEP/HHACKE OAICPIKATHE KOMIICTEHIIH | g pe3yibTaTe U3y4eHus yueOHONW AUCLUIIIMHBI 00yJaroIuecs JOJDKHbL:
KOMIICTCHITHH (nnm ee gacTH)
3Hartb YMeTh Bragets
1 2 3 4 5 6
OK-3 CIIOCOOHOCTHIO Ompenenenuss  MUKpo- U Makpo- | Haxoauts ontumansiele | TepmuHonorueit
HCIIOJIb30BAaTh COCTOSIHUM MaKPOCKOITUYECKOH | CTIOCOOBI OMMCAHUS HEPaBHOBECHOM
€CTECTBEHHOHAYYHbIE U CHCTEMBl KJIACCUYECKUX M KBAHTOBBIX | KOHKPETHBIX TEPMOIMHAMUKY;
MaTeMaTHYeCKHE 3HAHUS ISl | 9YacTUL,  MHOHATHA  CTaTUCTHYECKHH | MAKPOCKOIMYECKHX MaTEeMaTHYECKUM
OpPUEHTHPOBAHUS B aHcaMOllb, cTaTHCTHUYeCcKass (YHKIHS | CHCTEM; anmnapaTrom
COBpEMEHHOM pacnpeneneHus, paBHOBecue, | OnpeaensiTh HEPaBHOBECHOM
nHGOPMALUOHHOM Oudypkanusi, SHTPONUS, HETIHTPONUS, | IPUMEHUMOCTb TEPMOIMHAMUKUY;
1 MIPOCTPAHCTBE oudypkamus, caMoopraHu3aIys TEPMOJUHAMHYECKOTO U HaBbIKaMU pPEIICHUS
' OcobenHocTn HEPaBHOBECHOM | CTaTUCTHYECKOTO CTaH/JapPTHBIX 3324
TEPMOIUHAMUKI U | onucaHus K QU3NYECKUM | TEPMOANHAMHKH
TEPMOIMHAMUYECKOTO OIIMCAHHUS | CUCTEMaM;
(U3NYECKUX CHCTEM Pemars ctannapTHble
Ipenemnst MPUMEHUMOCTH | 33[a4i TEPMOANHAMUKH U
TEPMOIMHAMUYECKOTO U | CTaTUCTUYECKOW (U3UKHU
CTaTHCTUYECKOTO OTIHCaHUS
(U3MYECKUX CUCTEM
I1BK-1 CIOCOOHOCTD UCTIONIB30BaTh | OCHOBBI PaBHOBECHOTO u | BouBiate  ¢usndeckyto | Cucremoit  3HaHUEL 00
KOHLENTYalbHbIE U HEPABHOBECHOTO TEPMOJMHAMHYECKHX | CYIIHOCTb (byHIaMEeHTaIbHBIX
TEOPETUIECKHE OCHOBBI MOJIXO/IOB TEPMOAMHAMUYECKIX ¢u3NUecCKuX 3aKOHAaxX W
(M3HKH, CUCTEMY 3HAHHH O dyHaaMeHTaJIbHbIE (PU3NIECKHE 3aKOHBI | TPOIIECCOB TEOPHUAX TEPMOAMHAMUKH
2. (dbyHIaMeHTaIbHBIX u TEOpUHU TepMouHaMuKu | OOBACHATD SBJICHUS U [Ipuemamu ananuza
(m3nUYecKuX 3aKOHAX U HECTAIIMOHAPHBIX TPOIIECCOB MIPOLIECCHI B IPUPOE U MPOCTEHIINX SIBICHUIN
Teopusx, pu3muecKoit KnroueByro mpobiieMaTuky B OOJIACTH | TEXHHKE C HEPaBHOBECHOM
CYILIIHOCTH SIBJICHUHN U HEPABHOBECHOW TEPMOJIMHAMUKHI TEPMOJMHAMUYECKUX TEPMOJUHAMHUKHI
MPOLECCOB B IPUPOAE U MO3ULIUHN HaBblkamu penieHust




TCXHUKE

MIPUMEHATH PABHOBECHBIN
Y HEpaBHOBECHBIN
TePMOJIMHAMUYECKUI
MOJXO/Bl TPH PEIICHUN
(bu3NMUECKUX 33124

MPOCTHIX 33/1a4
HEpaBHOBECHOM
TEPMOJUHAMHAKHI

2.5 Kapra koMneTeHUMA TUCUUIIMHBI

KAPTA KOMINETEHIWI TUCHUILIAHBI

HAUMEHOBAHUME JVMCHUIIJIMHBI TepmoauHaMuka HECTaLIMOHAPHBIX MPOLECCOB

Lenp
JUCHUILIN
HBI

(hopMUpOBaHKE Y CTYACHTOB OOIICKYJIHTYPHBIX M MPO(ECCHOHATbHBIX KOMIeTeHIMH, ycranoBieHHbIXx ®I'OC BO, B mpoiiecce M3ydeHHUs] OCHOBHBIX (hHU3UUCCKUX
3aKOHOB MOBEJACHUS CUCTEM MHOTHX YaCTHI] B Ta3000pa3HOM, KUAKOM U TBEPIIOM COCTOSHUSIX B HEPABHOBECHOM M HECTAITMOHAPHOM COCTOSTHUM

B nporiecce ocBoeHNs JaHHON TUCIUIUTHHBI CTYIEHT (OPMHUPYET U IEMOHCTPUPYET CIEIYIOIINE

OO61eKyIbTYpHbIE KOMIIETCHIINU:

KOMIIETEHIIMUN IlepeueHb KOMIIOHEHTOB Texnonorin Popma OUCHOYHOTO YPOBHU OCBOCHHUS KOMIIETCHIIUH
(dhopmupoBaHus cpeicTBa
HHJEKC | ®OPMVYJIMPOBKA
OK-3 CIIOCOOHOCTBIO 3Harb OnpeneneHuss MUKpO- U MaKpO- COCTOSIHUN [lytem npoBenenus [IpoexTHOE 3a7aHuME, [Moporoerrit CriocobeH
HUCIIONIB30BATh MaKpOCKOTINYECKOI CUCTEMBI KIITACCHYECKUX H JIEKITHOHHBIX, TeMaTH4YeCKUi 0030p, | MCIIOJIL30BATH B
eCTECTBEHHOHAYYH | KBAHTOBBIX YaCTHLL, MOHATHS CTaTUCTHYECKUI CEMUHApPCKUX 3aHATUH, pedepart, U3, podeccHOHANbHOM
o aHcaMOJIb, cTaTHCTHYECKas! (DYHKIINSA MIPUMEHEHHS HOBBIX JIOKJIa IbI, JIESITETIBHOCTH TEPMUHOJIOTHIO U
MATEMATHICCKIE pacmpeneneHus, paBHOBecHe, Oudypkarys, 00pazoBaTeIbHBIX KOHTpOJIbHAs paboTa, | ammapaT MaTeMaTH4ecKOi
SHTPOMUS, HErdHTpOMUs, OudypKauus, TEXHOJIOTHH, 3a4eT CTaTHUCTHKHU
3HAHUS I o
CaMOOpPraHU3aLuUs BBITTOJIHEHUS IToBbIIeHHBII
OPUCHTHPOBAHMA B | (¢coGennocTn HepaBHOBECHOM TEPMOIMHAMUKH H TEMaTHYECKUX 0030pOB, CriocoOeH HaxonTh
COBPEMEHHOM TEPMOJMHAMUYECKOTO ONMCaHUS (PU3NIECKUX MPOEKTOB, OpraHU3alun ONTHMAJIbHBIE CIIOCOOBI ONTUCAHUS
MH()OPMAIMOHHOM | cucrem CaMOCTOSATEIBHBIX KOHKPETHBIX MaKPOCKOITMYECKUX
MIPOCTPAHCTBE [Ipenenbl MPUMEHUMOCTH TEPMOJMHAMUYECKOTO U | paboT. cUCTEM
CTAaTHCTHYECKOTO ONUCAHUS (PU3NUECKUX CUCTEM
Vmers HaxoMUTh OnTUMAaTBHBIE CITIOCOOBI
OIMMCAaHUA KOHKPETHBIX MAaKPOCKOITMYECKUX
CHUCTEM;
Ormpenenars MPUMEHUMOCTD
TEPMOJUHAMHUYECKOI0 U CTATUCTUYECKOIO
onucaHus K GU3NIECKIM CUCTEMAM;




Pemars craHgapTHBIC 32124l TEPMOTUHAMUKHI
1 CTAaTUCTUYCCKON (pr3uKu
Bragers  TepmuHonorueut
TEPMOIMHAMHUKH;
MaTEeMaTHYECKUM aIllapaToM HEPaBHOBECHOM
TEPMOIMHAMHUK;
HABBIKAMHU  PCIICHUS
TEPMOJMHAMHMKH.

HEPaBHOBECHOU

CTaHAApPTHBIX  3aaa4

IpodeccronanbHbIC KOMICTCHITHN:

TexHoaoruu ®opMa OLIEHOYHOTO
KOMIIETEHLIMN IlepeueHb KOMIIOHEHTOB P H YPpOBHU OCBOEHHUSI KOMIIETEHIIMH
(dhopmupoBanus cpeicTBa
WHJEKC | ®OPMVYJIMPOBKA
[1BK-1 CITIOCOOHOCTh 3Harh OCHOBBI PaBHOBECHOT'O u | Ilyrem nposenenus IpoekTHoE 3a/1aHME,
HCII0Ib30BaTh HEPaBHOBECHOT'O TEPMOJUHAMHUYECCKNX | JTCKIHOHHBIX, TeMaTHYeCKHit 0030,
KOHIICNITYaIbHbIC M | MOJXOJIO0B CEMUHApPCKHUX 3aHATUH, pedepat, U3,
TEOPETHIECKHE dyHjaMeHTaNbHbIE  (QU3MYECKHE 3aKOHBI | | TPHMCHCHIA HOBBIX AOKTIALE,
00pa30BaTeNbHBIX KOHTpOJIbHAs paboTa,
OCHOBBI (DH3HKH, TEOPUH TEPMOJUHAMUKHA HECTALMOHAPHBIX -
o TCXHOJIOTHH, 3a4CT
CHCTEMY 3HaHUN O | IPOLIECCOB
BBIIIOJIHCHUA
Gynnamentanbubix | KntoueByro  mpoOneMaTvuky B OOJNACTH | povorivecin 0630poB Toporosiii
o b
(huznIecKux HEPABHOBECHOU TEPMOANHAMUKHA IPOEKTOB, OpraHH3aLHIK CrocoBen OpHEHTHPOBATHCA B
3aKOHAX M TEOPHUSX, | YMETh BBIABIATE PU3NUECKYIO CYITHOCTh CaMOCTOSTENbHBIX CTPYKTypax, Le/IsX 1 3a1a4ax
(1)H3H‘leCKOﬁ TEPMOANHAMUYCCKUX MIPOLIECCOB pa60T. COBpeMeHHOﬁ TEPMOJANHAMUKH,

CYIIHOCTH SIBJICHUI
U IIPOLIECCOB B
MPUPOIE U TEXHUKE

OOBSICHATH ABJICHUS U TPOLIECCHI B IPUPOJIE U
TEXHHMKE C TEPMOJNHAMUYECKUX TTO3UIUI
MIPUMEHSTH PaBHOBECHBIN 1 HEPABHOBECHBIN
TEPMOAMHAMUYECKU MOAXO0ABl TPU PELICHUN
bu3nUecKuxX 3a1a4

Bnanets CucreMont 3HAHUU 00
(yHOaMeHTanbHBIX (U3MYECKUX 3aKOHAX H
TEOPHUAX TEPMOANHAMUKH

IIpuemamMu aHanM3a NPOCTEHIINX SBJICHUN
HEPABHOBECHOW TEPMOJIMHAMUKHI

HaBpikamu perieHns mpocThIX 3a1a4
HEPaBHOBECHOU TEPMOJINHAMUKHI

OTIPENIENIATE €€ MECTO B CTPYKTYpE
(U3UYECKOTO 3HAHUS
HoBbimenublii CiocodeH
BBISIBJIATH (PH3UUYCCKYIO CYLIHOCTD
1 OOBSCHSTD SBJICHUS U MPOIECCHI
B IIPUPOJIC U TEXHUKE C MO3UIHI
HEPAaBHOBECHOH TEPMOJIMHAMUKH




OCHOBHAA YACTD

VYEBHOU

1. OFBbEM VYEBHOUN JUCHUIIIMHBI W BUJbI
PABOTBI
CemecTpsl
Bun yue6HO# paboTh Bcero gacos Ne 9
4acoB
1 2 3
1.KonTaktHas pabora oOyJarormuxcs c 48 48
npernogaBareneM (M0 BHAAM YYeOHBIX 3aHATHIN)
(Bcero)
B tom uucae:
Jlexumu (JI) 16 16
Ipakrrueckue 3ausaTus (I13), Cemunaps (C) 32 32
Jlabopartoprbie padoTsl (JIP)
2.CamocrosTenpHas paboTa cTyeHTa (BCero) 60 60
B tom uncne - -
CPC 6 cemecmpe: 60 60
KII
Kypcoas pabora XD
Jpyrue Bugst CPC: - -
[ToaroroBka npoekra 11 11
IToaroroska A0KIa0B U pedepaToB 11 11
IToaroroBka TeMaTHYECKOro 0030pa 7 7
Brimonnenne 113 9 9
M3yueHne nurepaTypsl 5 5
IToaroroBka K 3a4ery 6 6
OtpaboTka CTaHAAPTHBIX H  HECTaHJAPTHHIX 6 6
3aIaHUM
[ToBTOpEHHE MaTepuaia 1 1
IToaroToBka K KOHTPOJIbHOM paboTe 4 4
CPC 6 nepuod ceccuu
3auer (3), 3a4er 3aueT
Bun npoMexyTodHo# arrecranuu
sk3ameH (D)
HUTOI'O: O6mas Tpy10eMKOCTb 14008 108 108
3ad4. efl. 3 3
I[I/ICLII/IHJ'II/IHa peaan3ycTCs YaCTHUYHO C IMPUMCHCHUCM AUNCTAHIIMOHHBIX

obpasoBarenbHbIX TexHONOrHH DMOC yHuBepcurera (Moodle), Zoom, MS Teams

U JPYTUX.



2. COJIEP)KAHUE YYEBHON JUCLIMIUINHBI
2.1. ConeprkaHne pa3iesioB Y4eOHON AUCITUTIIINHEI

Ne
ceM

ectp
a

Ne
pa3
zie
na

HaumenoBanue pazaena
YYeOHOM JUCITUTUTNHBI

CozlepxcaHMe pasaeia B JUAaKTUICCKUX €AUHULIaX

3

4

BBenenue B
HEPaBHOBECHYIO
TEPMOJUHAMUKY

enu, 3agaun, coctaB U Ha3HaueHue Kypca. Kparkas
HCTOpUSA n MEepPCIEKTUBHBIE HaIpaBJICHUS
TEPMOJIMHAMUKH.

TepMoauHaMUYECKHE CUCTEMBI, UX XapaKTEPUCTUKHU U
kinaccudukanus. TepMoauHAMUYECKUE TMEPEMCHHBIC.
BuyTpenunsis sHeprusi, TeMIiiepaTypa, OSHTPOIMUS,
naBieHue, oobeM, mudPy3nOHHBIA MOTESHIIUAJ, YHCIIO
3JIEMEHTOB TEPMOJUHAMUYECKON CUCTEMBI.
PaBHOBecHEBIC n HEpPaBHOBECHbIC COCTOSIHUS.
He3aBucuMble u 3aBUCHMBICE TEPMOJUHAMUYECKUE
MepeMEHHBIC. Y PaBHEHHUE COCTOSIHUA.

[TpuntUIBI aJTATUBHOCTU u JIOKaJIbHOT'O
TepmoauHamudeckoro paBHoBecus. [, II u Il Havana.
OCHOBHOE ypaBHEHUE TEPMOIUHAMUKH.

PaBHOBecME B  TOMOT€HHBIX M  TE€TEPOTE€HHBIX
cuctemax. IlpaBuno ¢a3 ['mb6ca. VYcmoBus
YCTOMYMBOCTH  paBHOBECHs. TepMOAMHAMHUYECKUE
HOTEHIMAIEL. XUMHYECKUN ITOTEHIIAAI

JInnerinas
HepaBHOBECHAs
TepMOJMHAMUKA.

[Tpuunebl  HeoOpaTUMOCTH. THUNBI  HEOOPATUMBIX
npoueccoB. HeobpaTumsie mpoliiecchl TeIIonepeHoca,
agnabaruyeckoro  pacmmpeHus u - auddysun.
TepmoauHamuyeckue GuyKTyanuu. J{BHXKYIME CHIIBI
U CKOPOCTH HeoOpaTUMBIX mpoiieccoB. COOTHOIIEHUE
MEXJy 3HAUEHUSAMM JBUXKYIIUX CHUJI U CKOpOCTEH
nporeccoB. TepmonuHamuyeckass (opma 3amucu
KMHETUYECKUX YPaBHEHUH.

TepMmoanHamMuueckne CHJIBI. Bennuuns
TEPMOJUHAMHYECKUX CHJI I XMMHUYECKOM peaKIHH,
IIOTOKOB T'PaJUEHTOB TEMIIEPATyphl, KOHLEHTPALUH,
XUMHUYECKOTO NOTEeHLMaza, HaIpsHKEHHOCTH
NeKTpuyeckoro mnoss. CBs3b MeXAy CKOPOCTBIO
mpouecca M TEPMOJMHAMUYECKUMHU  CHJIAMHU.
TepMoanHaMuKa IMOTOKA.

ITpuHnmn JIOKAJIBHOTO paBHOBECHS.
TepmoanHamuueckne YPaBHEHHUS JBUKCHUS
MakpocucteMbl (ypaBHeHue Omncarepa). [IpuHmmn
Kropu it uzorponssix cuctem. [IpuHnun cummerpun
KMHETHYECKUX K03 GUIIUEHTOB (cooTHOMIEHUS
Omncarepa). [Ipumepsr CBS3aHHBIX IIOTOKOB
(mepexpecTHbIe SIBIICHUS MepeHoca):
TEPMOMEXAHUYECKUI u MEXAHOKAJIOPUYECKHUI
(b (PEeKThI; TEPMOIICKTPUUECKHE W TEPMOMArHUTHBIC
SBIICHUS; TEpMOAUPDY3usl.

CranuoHnapHsie HEPABHOBECHBIE COCTOSIHUS




(KBa3MpaBHOBECHBIN IIPOLIECC). YpaBHeHuUe
KBa3UPABHOBECHOTO mpouecca (JImHeHOe
puOIIKEHNE): IIPOU3BOICTBO SHTPOIIHUH u
JUCCHUIIALMsl DHEPTUU B OTKPBITOW CUCTEME, TeOpeMa
IIpuroxkuna. Brtopoe Hayano TEpMOJAMHAMHUKHA B
OTKPBITBIX CHCTeMax. TepMOAMHAMUYECKUN KPUTEpUI
YCTOMYMBOCTH CTallMOHAPHOI'O COCTOSIHUS — IPHUHIIMII
Jle-IllaTense — bpayHa.

Henunelinas
TEPMOAMHAMHKA
(TepMoaMHAMUKA
CUCTEM BJIAJIH OT
paBHOBECHS)

OBOJIIOIIUSL ~ OTKPBITBIX ~ HEPAaBHOBECHBIX  CHUCTEM.
YHuBepcabHbId KpuTepuil sBoironmu [eHcropda-
[Ipuroxuna. Tepmoaunamuka HEJIMHEHHBIX
KMHETUYECKUX  CHUCTEM: TEpMOJMHAMUYecKass |
KMHETHUYECKass BETBb  PEIICHHUI. Y CTONYMBOCTH
pemennii 1o  JlsmynoBy.  MoauduuupoBaHHbIE
ypaBHeHus OH3arepa i COINPSIKEHHBIX IPOLECCOB
BJIJIU OT PaBHOBECHSI.

[IpocTpaHcTBEHHBIE, BPDEMEHHBIE U IPOCTPAHCTBEHHO-
BPEMEHHbIE JMCCUIIATUBHBIE CTPYKTYphl. I[Ipumepsl
MOSIBJICHUSI ~ JIUCCUMATHBHBIX  CTPYKTYp:  SYEHKHU
Benapa; skosornveckas cucteMa —XHUIIHUK-xKepTBal,
ypaBHeHus JloTTku- BonbTeppa; 3aKOH 3BOJIIOLUHU
Hapsuna; peakuusi benoycosa-Xabotunckoro.
Teopus Ooudypranuu. Teopus KaracTpod.
Cunepreruka. Teopusi ¢dpaxranoB, ¢pakraibHbIE

CTPYKTYPbI

AHanm3 CI0XKHBIX
MIPUPOIHBIX SIBJICHUM
caMOOpraHu3aliy Ha
OCHOBE
HEPaBHOBECHOM
TEPMOJANHAMUKH

HepaBnoBecHbie dazoBbic MEPEXOBI.
Tpanchopmanus obyacTeld AuarpaMM COCTOSHUS TTPH
HapYIICHUH CTAlIMOHAPHOCTU BHEIIHUX U BHYTPEHHUX
TEPMOJIMHAMUYCCKUX (aKTOPOB.

KBazuaBTekrouasl. MapTeHCUTHOE IpeBpallcHUE B
ciaBax  Ha  ocHoBe Fe, Cu, Ag, Au.
['unepHepaBHOBECHOE CTPYKTYypOOOpa3oBaHUE TpH
Ja3epHOM OOJIy4eHUHU cTaiu, (OPMUPOBAHUN «OENBIX
cioeB». MoaenupoBaHue MPOLECCOB HEPABHOBECHOTO
CTPYKTypooOpa3oBaHUsI.

TypOyneHTHOCT B THAPABIMYECKUX  IOTOKaX.
BuxpeBble  CTpyKTypsl B  THUJAPOJMHAMHUKE U
KOCMHYECKOMN ra3zojuHaMHKe. CBepxTeKyuecThb
JKUJIKOTO TeJIUSl U CBEPXIIPOBOJAUMOCTb METAJIJIOB.
TerutoBass KOHBEKIMS KakK MPOTOTUII  SIBJICHUI
camoopranuzanuu B ¢usuke. JKugkue KpUCTAIUIHI.
JlazepHoe uznyyeHne. « XUMUYECKHE Yachl» SIBICHUE
CaMOOpraHu3ali B XUMHH.

TepMmoguHamuka caMOOpTraHU3aI1 JKHBBIX
OpPraHU3MOB M 3KOJIOTHUYECKUX CUCTEM.

ITepcnieKTUBBI UCTIOIB30BAHMS TEOPHUH.




2.2. Paznmenbl y4eOHOM AMCHUIUIMHBI, BHJABl YUYE€OHOU IEATEIbHOCTH U (POPMBI

KOHTPOJISI
Ne No DOopMBI TEKYILEro
cem B HaumeHoBanue Buapl y4eOHO NeSTeNbHOCTH, BKIIOYAs KOHTPOJIS
€cTp pf;[e pa3zena yueOHOM CaMOCTOSTENFHYIO padOTy CTYICHTOB (B Yacax) YCIEBaeMOCTH (7110
a JIACTIATITHHBI Heoensim
I JIP 113/C CPC BCEro cemecmpam)
1 2 3 4 5 6 7 8 9
9 1 BgeneHnue B 4 8 12 24 Pedepar/noxman
HEPaBHOBECHYTO 3 f;ﬂgﬂﬂ)
TEPMOANHAMUKY ( 2 Hemens)
2 JIvneiinas 4 8 14 26 Ua3
HEpaBHOBECHAS (5 Henens) -
TemaTrueckui
TEPMOANHAMHKA. 0630p
(7 menmens)
Pedepat/moxian
(6 Henens)
3 Henuneiinas 4 8 14 26 na3
TEPMOAMHAMMKA (8,9, 11 nenemu)
KonTtponsHas
(TepmoZHAMHKa pabota (10 Hemerst)
CHUCTEM BJAJIA OT
PaBHOBECHS)
4 Ananus 4 8 20 32 Pedepar/moxman
CITOYKHBIX (13 menens)
W3
HpI/IpOI[\I:I bIx (12 menmenst)
SIBJICHUU Tpoexr
caMoopraHu3anu (14-15 uenens)
1 Ha OCHOBE
HEpPaBHOBECHOMU
TEPMOANHAMUKH
Paznenst
JUACHMILIAHBL Ne 1- - - - [IpAt
Neq
HUTOI'O 3a cemectp | 16 32 60 108 3a4er
HUTOI'O

2.3. JlabopaTopHbIil NPAKTHKYM
He npeoycmompen

2.4. IlpuMepHas TeMAaTHKA KypPCOBBIX padoT

He npedycmompenwi




3. CAMOCTOJSTEJIbBHAA PABOTA CTYZIEHTA

3.1. Buasl CPC
e Ne "
a3 anMeHOBaHHe pa3jesia
ceMec p . pasi Buasr CPC Bcero yacos
e y4eOHO# THCUMIIIHHBI
Tpa
a
1 2 3 4 5
9 Bgenenue B H3ydeHne IuTepaTypsl 0 TEMATHKE pa3jiesia 2
HEPABHOBECHYIO IMoaroroBka K 3a4eTy 2
Boinoanenue U3 2
TEPMOANHAMUKY "
1 3y4yeHHe JUTePaTyphl 0 TeMe
' pedepaTa/noknaga 2
IoaroroBka pedepara/goxiaaga 2
OTtpadoTKa CTAHIAPTHBIX U HECTAHIAPTHBIX
3a/IaHMIl 0 TeMe pa3eia 2
Jluaennas IHoaroroBka k 3a4ery 1
HEPABHOBECHASI Boinosanenue U3 2
H3y4yenue aurepaTypsl 0 TeMe
TEPMOJNHAMHUKA.
pedepara/nokiana 1
2. IMoaroroBka pedepara/noxkaaga 2
OTpadoTKa CTAHIAPTHBLIX W HECTAHIAPTHBIX
3a/IaHMIi 0 TeMe pa3jesia 1
HN3yuyenue quteparypsl o TeMe 0030pa 3
IToaroroBKka TeMaTH4ecKoOro 063opa 4
Hemunaennas H3yyeHue uTepaTypsbl 10 TeMATHKe pa3jesa 2
TepMOINHAMHUKA I[oaroroBka K 3a4eTy 2
Boinoanenue U3 2
(TepMOaMHAMUKA CHCTEM
3. OTpadoTKa CTAHTAPTHBIX W HECTAHIAPTHBIX
BJIAJIM OT PABHOBECHS) 3aJaHMii 10 TeMe pa3sjeia 3
IMoAroToBKa K KOHTPOJILHOM padoTe 4
IToBTOpeHNEe MaTepHaJia NMPeIbIIYIIHX Pa3IeaoB 1
AHaIN3 CIIOKHBIX H3ydyenue iuTepaTypsl 0 TEMaTHKE pa3jieia 2
TIPUPOIHBIX SBIICHMIA IToaroroBka K 3a4eTty 1
caMOOpraHm3anu Ha Boinoanenue U3 3
p 1 . H3ydenne 1uTepaTypsl Mo TeMe
OCHOBE HEPaBHOBECHOMU pedepara/nokaana 1
4, TEpMOAVMHAMUKH I[oaroroBka pedepara/moxiaana 2
Bb16op TembI poekTa 1
oadop u u3yueHue JUTEPATYPhbI 10 TEMe
NMpoeKTa 3
Pa3pa6oTka npoekTa 4
IMoaroToBKa 0TYETA MO NMPOEKTY 3
UTOTO B cemectpe: 60
HUTOI'O 60




3.2. I'pa¢guk padoThI CTyAeHTA

Cemectp Ne 9
®dopma OIIeHOYHOTO cpeicTBa™ YcoBHOE 0003HAUCHNE Howmep nexenn
7 8 9 [10 ) 11 | 12 | 13 | 14 | 15 | 16
CobecenoBanne Coo
Hokaan, npesenrauus. pedpepar Ped +
3ammTa npoekrTa IIp + +
TemaTu4eckuii 0630p TO +
Kontpoasnas padora KP +
NupuBuayaabHoe foMAallIHee 3aJaHne nas3 + |+ + +




4. OHEHOYHBIE CPEACTBA UIsI KOHTPOJISI YCHEBAEMOCTH H
PE3YJIBTATOB OCBOEHUS YUYEBHOU AWCHUIIVIMHBI (cm. Downo
OYEHOYHBIX CPedCma)

4.1. PeiiTuHroBasi CHUCTeMa OLEHKHM 3HAHUH O00y4alwIMXCA MO Y4eOHOH
AUCUMILIUHE

Peuimunecosas cucmema ne UCNnoJib3yemcsl.

5. YYEBHO-METOJANYECKOE " NHOOPMAILIMOHHOE
OBECHIEYEHHUE YYEFHOH JUCIUILINHBI
5.1. OcHoBHas JuTEpaTypa
Hcnons Komungectso
3yercs o 9K3EMILISIPOB
n/ ABTOD (bI), HAUMEHOBAaHUE, MECTO U3JAHUS U 1pH §
i W3]1aTeNbCTBO, TOJ1 1Byt 3 B Ha
uu O | 6ubmmor Kadepe
paszzen eKe
OB
1 2 3 4 5 6
Anryann, K. K. Crarucruueckas  ¢umsuka u
TepMOJAMHAMUKA [DJIEKTPOHHBIN pecypc| y4ueOHO-
metonmdeckoe mocodue / K. K. Antynwus. - 2-¢ u3a. - M. :
1 Hupexr-Meauna, 2014. - 83 c¢. - Pexum pocryna: 1-4 9 JBC
http://biblioclub.ru/index.php?page=book&id=240555
(mara obpamenus: 15.07.2020)
Eppemos, 1O0. C. Cratuctuueckas ¢Qusuka u
TepMOJAMHAMUKA [DJIEKTPOHHBIA pecypc] yaebHoe
nocobue / FO. C. Edppemon. - M. ; bepmun : [upexr-
2 Menua, 2015. - 208 c. : un. - bubnuorp. B kH. - Pexum 1-4 ? 9bC
noctyna: http://biblioclub.ru/index.php?page=book&id=4
28682 (mata obparenust: 15.07.2020)
Kpacnonesues, E. A. CrenrnaBbl buzuku:
CTaTUCTUYeCKas ¢u3MKa  paBHOBECHBIX  CHCTEM
[DnexTpoHHBINl pecypc|: yueOHoe mocobme / E. A.
3 | KpacHonesues. - HoBocubupck : HI'TY, 2014. - 387 c.—| 1-4 9 9bC
Pexum JIOCTyTA!
http://biblioclub.ru/index.php?page=book&id=436229
(mata obpamienns: 15.07.2020)



https://biblioclub.ru/index.php?page=book&id=240555
https://biblioclub.ru/index.php?page=book&id=428682
https://biblioclub.ru/index.php?page=book&id=428682
https://biblioclub.ru/index.php?page=book&id=436229

5.2. lononHuTenbHaa nuTepaTtypa

/

ABTOD (bI), HAUMEHOBAaHUE, MECTO U3TAHUS U
W3/1aTeNIbCTBO, IO

Hcnons
3yeTcs
npu
H3y4YeH
5071
pazzaen
OB

Cemectp

KomunuectBo
SK3EMIUISIPOB

B
ouobIUOT
eKe

Ha
kadenpe

2

3

5

AmupxanoB, JI. I'. Texuudeckas TepMoarMHAMUKA
[DnexTpoHHBI pecypc] : yuebHoe mocobue / . T.
AmupxanoB, P. JI. AmupxanoB ; mox pen. E. U.
IlleByenko. - Kazans: M3mareabctBo KHUTY, 2014. -
264 C. - Pexum JIOCTyTa:
http://biblioclub.ru/index.php?page=book&id=428258

(mata o6pamenus: 15.07.2020)

OBC

ApmmuaoB, B. W. Cunepretmka kak (EHOMEH
MOCTHEKJIACCHYECKON Hayku [DJeKkTpoHHbId pecypc] /
B.U. ApmHoB. - M. : U® PAH, 1999. - 206 c. —Pexum
JOCTYyTIA:
http://biblioclub.ru/index.php?page=book&id=62873
(mara ob6pamienns: 15.07.2020)

9bC

Kamrypuukos, B. A. YUwucineHHble MeTOIbl KBaHTOBOH
CTaTUCTUKH  [DNekTpoHHBIM  pecypc] / B. A.
Kamrypuukos, A. B. KpacaBun. - M.: ®usmatnur, 2010. —
628 C. — Pexum J0CTyMa:
http://biblioclub.ru/index.php?page=book&id=69481
(mara obopamenus: 15.07.2020)

9bC

Kongparee, A. C. 3agaun 1o TepMOJIMHAMUKE,
CTaTUCTUYECKOW (PHU3MKEe U KHUHETUYECKOW TEOpUHU
[Dnextponnsiii pecypc] / A. C. Konmpatwses, II. A.
Paiiropoackumii. - M. : ®usmariur, 2007. - 254 c. —
Pexum JIOCTyTIA!
http://biblioclub.ru/index.php?page=book&id=68401
(mata obpamienus: 15.07.2020).

OBbC

Jle6ene, B. B. ®nykryauuonusle >(QQexTsl B
Makpodusuke [DnekTpoHHbIi pecype] / B. B. Jlebenes. -
M.: MIUHMO, 2004. - 255 c. — Pexum pocryna:
http://biblioclub.ru/index.php?page=book&id=63241
(mara obpamenus: 13.12.2016)

OBbC

[IpynnukoB, B. B. ®a3oBbie mepexoapl U METOAbI UX
KOMITBIOTEPHOTO MOJIETUPOBAHUS [ DINEKTPOHHBIN pecypc]|
/ B. B. Ilpynuukos, A. H. Bakunos, I1. B. IIpyanukos. -
M. : ®uszmariur, 2009. - 224 c. — Pexum npocryna:
http://biblioclub.ru/index.php?page=book&id=68374
(mata oopamenus: 15.07.2020)

9bC

CTpyKTypBl U Xa0C B HEMUHEHHBIX cpefax [ DIeKTpOHHBIN
pecype] / T. C. Axpomeesa [u ap.]. - M. : ®usmatiur,
2007. - 485 c. - Pexum JOCTyTIA!
http://biblioclub.ru/index.php?page=book&id=67298

ObC



http://biblioclub.ru/index.php?page=book&id=62873
https://biblioclub.ru/index.php?page=book&id=69481
https://biblioclub.ru/index.php?page=book&id=68401
https://biblioclub.ru/index.php?page=book&id=63241

(mata oopamenus: 15.07.2020)

[Marmmupo, C.B. OcHOBBI CHHEPTETUKHU: YU4eOHOE Mocooue
[Dnextponnsiii pecypc] / C. B. Iamupo. - Vda :
9 YbuMcknii rocy1apcTBEHHbI YHUBEPCUTET 3KOHOMUKU
u cepuca, 2012. - 228 c. — Pexum pocryna:
http://biblioclub.ru/index.php?page=book&id=272504
(mata oopamenns: 15.07.2020)

2-4 9 OBC

5.3. ba3bl JaHHBIX, THPOPMAIHOHHO-CIIPABOYHbIE 1 MOUCKOBbIE CHCTEMbI:

1. Vuusepcuterckas 6ubmuoreka ONLINE [DnexkTpoHHBINH pecypc] : aeKTpoHHas
oubnuoreka. — JlocTyn K MOJHBIM TEKCTaM MO Tapoio. — Pexxum nocrtymna:
http://biblioclub.ru/index.php?page=main_ub red (mata oOpareHus:
15.07.2020).

5.4. Ilepeuenb pecypcoB HHGOPMAIUMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH
«AnTepuer» (nasee — cerb «HHTEepHET»), HEOOXOAUMBIX [JIsI OCBOCHMS
TUCIHUATITIMHBI
1. eLIBRARY.RU [DnexkTpoHHBIN pecypc] : HaydHas 3JI€KTpOHHAsE OMOIHOTEKa.
— Pexum gocryma: http://elibrary.ru/defaultx.asp, cBoOGomnbIii  (7maTa
obpamienus: 15.07.2020).

2. Guide to physics on the web [DnekrtponHsiii pecypc] : [caiiT] — Pexum
noctymna: http://www.physics.org (mara oopamenus: 15.07.2020).

3. PHYSICS TODAY [DnexTpoHHBIH pecypc] : callT, MOCBSIICHHBIN
COBPEMEHHBIM JIOCTH)KCHUSIM (U3UKM ¥ CMEXHBIX C Hel oOsacren
HCCJICIOBAaHUSA «Pu3uka CETOIHS. — Pexum JIOCTyTIa:
http://www.physicstoday.org (nara oopamenus: 15.07.2020).

4.  DOuHuukioneaus (GU3MKUM M TEXHUKH [DJEKTPOHHBIM pecypc]| : 3JIEKTpOHHAs
SHIMKJI. — Pexum gocryma: http://femto.com.ua/, cBoGomublii  (mara
obpammenus: 15.07.2020).

6. MATEPHAJBHO-TEXHUYECKOE OBECNEYEHWE YUYEBHOWM
TUCTUTLITAHBI

6.1. TpeOoBaHus1 K ayAUTOPUAM (IOMEUIEHUSIM, MeCTaM) IJIsl IPOBeACHUS
3aHATHIA:
Cmanoapmuo  060py0o6aHHble  JIEKYUOHHbIE — ayOoumopuu 01 Npo8eOeHUs
UHMEPAKMUBHBIX JIeKYULL: 8UOEONPOEKMOop, IKPAH HACMEHHblU, Op. 060pyoosanue
UIU KOMNbIOMEPHDBLU KIACC

6.2. TpeOGoBanusi K 000pyAOBaHMI) PadOYMX MeCT MpPeNnoaaABaTeNs] H
00y4arouuxcs:
Buoeonpoexmop, noymbyk, nepeHoCcHOU IKPaH.

6.3. TpeOoBaHuA K cIeNNAJIM3UPOBAHHOMY 000PY/10BAHHUIO:
He npedycmMompeHo.



http://femto.com.ua/articles/part1/1557.html

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MU (3anonusemcs moavko 0
cmanoapma OI'OC BIIO)

8. Metoauyeckue ykazaHus AJsi 00y4arOLIHXCSl 10 OCBOEHUIO THCIIUIITTHHBI

OCHOBHBIMM BUJAMU ayJAMTOPHOW pabOTHl CTYAEHTOB SIBJISIIOTCSA JIEKLHH H
CEMUHAPCKUE 3aHITHS.

B xozae nekuuil mpenojaBaresb U3JIaraeT U pa3bsiCHAET OCHOBHBIE, Hanboee
CJIO’KHBIC TIOHSITHUSI TEMBI, @ TAKKE CBSI3AHHBIE C HEM TEOPETUUECKHUE U MPAKTUUECKHE
npoOiemMbl, JaeT PEKOMEHJAllMM Ha CEMUHApPCKOE 3aHATHE W YyKa3aHus Ha
CaMOCTOSTENbHYIO PaboTy.

CeMHHapCKHE 3aHATHS 3aBEPIIAIOT U3yUeHUE HauOoJiee BaXKHBIX TEM yUeOHOM
IUCUUIUIMHBL. OHU CIIyXaT I 3aKpEeIUIEHUs W3YYEHHOrO0 MaTepualia, pa3BUTHUS
YMEHUN W HaBBIKOB MOJTOTOBKH JOKJIAJ0B, COOOIIEHUN, MPUOOPETEHUs OIbITa
YCTHBIX MYOJIMYHBIX BBICTYIUICHHI, BEJEHUS NUCKYCCHH, apryMEHTAllMU U 3allUThI
BBIJIBUTAEMBIX TIOJIO)KEHUH, pEHIeHUs] CTAHAAPTHBIX M HECTAHIAPTHBIX 3a]ad
Pa3JIMYHON CTENEHH CIOKHOCTH, & TaKyK€ JJII KOHTPOJSA MPENOoJaBaTEIEM CTENEHU
MOATOTOBJIEHHOCTH CTYJIEHTOB 10 U3y4aeMOM JUCIUIUIMHE.

CemuHap mpeanonaraer CcBOOOJHBIH OOMEH MHEHUAMH 10 U30paHHOU
tematuke. OH Ha4yWHAETCS CO  BCTYNMTENBHOTO  CJIOBAa  IPENOAABATEN,
(GopMyIMpYyIOIIEr0o UEdb 3aHATUS W XAPaKTEPU3YIOIIEr0 €ro  OCHOBHYIO
npobseMaTuKy. 3areM, Kak [paBWiIO, MPOUCXOJUT KOHTPOJIb BBINOJIHEHHUS
AoMamHUX 3afgaHuil. OOcyXkneHrne CcooOLIECHUS WM H3YYEHHBIX MAaTepHajoB
COBMEILAETCS €  pPAacCMOTPEHMEM  HaMeueHHbBIX  BompocoB.  CooOuieHus,
OpeanoJiaralolliie aHaau3 MyOJMKalMi 1O OTAENbHBIM BOIpPOCaM CEMHUHAapa,
3acIyIIMBAlOTCA OOBIYHO B cepeauHe 3aHATHs. lloomipsieTcsi BBIABUKEHHE U
oOCy’XJieHle albTepHATHUBHBIX MHEHHH. 3aBeplIaroluid 3Tamn MpeanoiaraeT pa3oop
3a1a4 M0 M3y4yaeMoM TeMe. B 3aKiIfOuMTeNIbHOM CIIOBE MPENOAAaBaTENb IMOABOIUT
UTOTU 00CYXKIEHUS U OOBSABIISAET OLIEHKU BBHICTYNABIIUM CTYJIEHTaM.

[Ipy NOAroTOBKE K  CEMUHApPY CTYAEGHTBl HUMEIOT  BO3MOYKHOCTh
BOCIIOJIb30BaThCSl KOHCYJbTaUMAMM TpenojaBarens. Kpome yka3aHHBIX TeM
CTYJIEHTbl BIPaBE, IO COIIACOBAHMIO C TMpenojaBaTeieM, M30UpaTh U Jpyrue
MHTEPECYIOIINE UX TEMBI.

9. IlepeueHbr HH(POPMANUOHHBIX TEXHOJOTUH, HMCHOJb3yeMbIX MNpPH
OCYLIECTBJICHMH 00pa30BaTeJbLHOI0 Ipouecca Mo IMCHUILVIMHE, BKJIIOYas
nepeYyeHb MNMPOrPAMMHOIO odecreyeHUss M HMHGOPMAIMOHHBIX CIPABOYHBIX
cucTeM

l. UreHue nekuuii ¢ MCHOJIB30BAHUEM CHANI-TIPE3CHTAINM, SJIEKTPOHHOTO
Kypca JIeKIuH, rpadudeckux o0bEeKTOB, BHICO- Ay IM0- MaTEPHUAJIOB

2. TlpoBepka AOMalIHUX 33JlaHUl W KOHCYJBTUPOBAHUE MOCPEICTBOM
BJIEKTPOHHOM TOYTBHI.

3. [IlpeacraBnenue pe3yJabTaTOB NpPaKTUYECKUX 3alaHui (pedeparos,
IPOEKTOB) C MCIOJIB30BAHUEM CIalA-Mpe3eHTalNi, rpadudecKux oOBEKTOB, BUJIEO-
ayJIro- MaTepUAJIOB.

4. UT obpaboTka AaHHBIX IPU BBIOJIHEHUH MPOEKTA.



10. TpeGoBanus kK NPOrpaMMHOMY O0ecriedeHUI0 YUeOHOro mpouecca:
OneparrionHast cuctema Windows Pro (morosop Ne65/2019 ot 02.10.2019);
Antuupyc Kaspersky Endpoint Security (morosop Ne 14-3K-2020 ot 06.07.2020 r.);
Oducnoe npunoxenue LibreOffice (cBo6oano pacnpocrpansiemoe [10);
Apxusatop 7-zip (cBo6oaHO pactpoctpansemoe [10);
Bpay3zep uzoopaxenuii FastStonelmageViewer (cBo6oano pacipocrpansemoe I10);
PDF punep FoxitReader (cBo6oano pacnpoctpansemoe I10);
PDF mpuntep doPdf (cBo6oano pacnpoctpansemoe I10);
Memua npourpsiBaresb VLC media player (cBo6oaHo pactnpoctpansemoe I10);
3ammchk quckoB ImageBurn (cBoboano pacnpocrpansemoe [10);

10 DJVU 6payzep DjVu Browser Plug-in (cBo6oauo pactpoctpansemoe I10);
[Tpu peanu3anuu AUCIUILUIAHBI C TPUMEHEHHEM (YaCTHYHBIM IIPUMEHEHUEM ) TUCTAHITHOHHBIX
00pa3oBaTEIbHBIX TEXHOJIOTUI HCIIOIB3YOTCS:

e BeOuHapHas maTdopma Zoom (morosop 6/H ot 10.10.2020r.);

e Habop BeO-ceprcoB MS office365 (6ecrmatnoe 1O mis yueOHBIX 3aBeICHUIA

https://www.microsoft.com/ru-ru/education/products/office);
e cuctema vjekTpoHHOoro ooydyenus Moodle (cBo6oaHo pactpoctpansemoe 110)

©ONDOTAWNE

11. Uuble cBeaeHUsA


https://www.microsoft.com/ru-ru/education/products/office

Ipuioxenue 1

@DoH/1 OLIEHOYHBIX CPEICTB /JIs MPOBeIeHHsI POMEKYTOUHON aTTecTAlNU
00y4Jaromuxcsi Mo JMCUUIJINHE

Ilacnopm ¢honoa oyenounvix cpeocme no OucyunIuHe 0151 RPOMEHCYMOUHO20
KOHmpOona ycnegaemocmu

KonTponupyemsle paszensl (TEMbI) Kox xoHTpOonupyemon HanmenoBanue
Ne JTUCIUTIIMHBI (PE3YIIbTaThI 110 KOMITETCHIINH ) WK €€ OIIEHOYHOTO CPEJCTBA
n/a paznenam) YacTH)
1. | BBeneHue B HEpAaBHOBECHYIO OK-3, [1IBK-1
TEPMOJIUHAMUKY
2. | Jlunelinas HepaBHOBECHas OK-3, [1BK-1
TEpPMOJIMHAMUKA.
3. | HenuHeitnas TepMoauHaMuKa OK-3, [1IBK-1
(TepMoaMHAMUKA CHCTEM BAAIIA OT 3aqyer
paBHOBECHS])
4. | AHanu3 CIOXHBIX PUPOTHBIX OK-3, [1BK-1
SIBJICHUM caMOOpraHu3aluy Ha
OCHOBE HEpAaBHOBECHOM
TEPMOJIMHAMUKHI

TPEBOBAHNS K PE3YJIbTATAM OBYUYEHNS 110 YYEEHOM

JACILHITJIMHE
Hupnexe Conepxanue JJIeMEeHTBI KOMIIeTeHIIHHU HNuaexc
KOMIICTCHIIMHA
KOMIIETEHIMH 3JIEMEHTA
OK 3 CIIOCOOHOCTBIO 3HATH

HCII0JIB30BAaTh
€CTCCTBCHHOHAYYHBIC nu

1 Onpenenenus muxpo- u maxpo- | OK3 31

COCTOSIHUM MaKpOCKOITMYECKOM
MaTeMaTHYeCKUEe  3HAHUS P

CHUCTEMBI KIJIACCHYECKUX u
JUIS  OPUCHTHUPOBAHUS B

KBaHTOBBIX  YaCTHUI,  IOHSITHS
COBPEMEHHOM .

CTATHCTHYECKUH aHcamoJIb,
WHPOPMAITUOHHOM

CTaTHCTUYECKast dhyHKIHS
MTPOCTPAHCTBE

pacnpeneneHus, paBHOBecwHe,

oudypraus, SHTPOIIHS,

HETrHTPOIHS, oudypkanus,

camMoOopraHu3auus

2 Ocobennoctn nepasnosecuoit | OK3 32
TEPMOIUHAMHKH u
TEPMOANHAMUYICCKOI'O OITMCaHUuA
(hU3UYECKUX CUCTEM

3 Hpe)le.]'[]:l IMPUMCHUMOCTHU OKS 33
TCPMOANHAMUYICCKOI'O )41




CTaTHUCTUYECKOTO OTHCaHUs
(hHU3UYECKUX CHCTEM
YMeTh
1 Haxonuts ormrnvansrsie | OK3 V1
CHOCOOBl  ONMHCAaHMA KOHKPETHBIX
MaKpOCKOIINYECKUX CUCTEM
2 Onpenenats  npumenumocts | OK3 Y2
TEPMOJUHAMHYECKOTO u
CTaTUCTHYECKOIO  ONMCAaHUA K
(hHU3UYECKUM CHCTEMaM
3 Pemars CTaHIApTHEBIE 3axadd OK3Y¥Y3
TEPMOJMHAMUKY U CTaTUCTHUYECKOM
¢bu3uKu
BJaA€Thb
1 Tepmunonorueii nepasuosecnoit | OK3 Bl
TEPMOJIMHAMUKU
2 MareMaTHICCKHM anmapaToM OK3 B2
HEPaBHOBECHOU TEPMOJIUHAMUKHU
3 Hagsikamu pelienus OK3 B3
CTaH/apPTHBIX 3a1a4y
TEPMOJUHAMUKHI
IIBK- CIIOCOOHOCTH 3HATDH
HCIIOJIb30BaTh
1 Ocuoser  pasmosecmoro u | [IBK-1 31
KOHIENTyalbHbIe u
HEPaBHOBECHOT!
TEOPETUYECKUE  OCHOBBI CPaBHOBCCHOTO
. | TepMOAMHAMHYECKHX MTOIXO0I0B
(hm3uKH, cUCTeMY 3HAHHH O PMOA AXOR
q)yHI[aMCHTaJ’IBHBIX 2 qDYHZ[aMCHTaJ'ILHLIC (1)I/ISI/I‘I€CKI/IG HBK'l 32
(Qu3MUECKUX 3aKOHAX U | 3aKOHBI M TEOPMH TEPMOJMHAMUKH
TEOpUsX, (usnveckoii | HECTAIIMOHAPHBIX TPOLIECCOB,
cymuoctd  sBaenuit  u | 3 KmoueByro mnpobnematuxy B | [IBK-1 33
NpPOLECCOB B MpUpojae u | 00acTu HEpaBHOBECHOM
TEXHUKE TEPMOJUHAMHUKHI
YMeTh
1 BeIsBISTE (PU3HYECKYIO IIBK-1 V1
CYIIHOCTb TEPMOJINHAMHYECKUX
MPOLIECCOB
2 O6bsacuaTe sBaenus u npoueccsl | [IBK-1 V2
B TpUPOAE U  TEXHHKE C
TEPMOAMHAMUYECKUX MO3ULIUN
3 IPUMEHSTh PAaBHOBECHBIN U IIBK-1 V3
HEPaBHOBECHBII
TEPMOJMHAMUYECKHUI MTOAX0/IbI
IIpY pelIeHuH PU3NIECKUX 3a1a4
BJIaJeTh
1 Cucremoii 3HaHUI 06 | IBK-1 B1
(GyHIaMEHTANbHBIX  (PUIMUECKUX
3aKOHAax u TEOPUX
TEPMOJMHAMHUKHI
2 IIpuemamu aHanu3a OpoOCTEUIINX IIBK-1 B2

SIBJIEHUU
TEPMOJIMHAMUKU

HEpPaBHOBECHOM




3 HaBrpikamu PCHICHUA MMPOCTHIX
3aJa4 HepaBHOBCCHOfI
TEPMOAMHAMUKH

IBK-1 B3




KOMIVIEKT OHEHOYHBIX CPEJICTB
JUIA TPOMEXYTOYHOU ATTECTALIMHU (BAYET)

Ne *CoaepxxaHue OLEHOYHOT0 CPeACTBA Nupexc oneHuBaemMoi
KOMIICTCHIIMH A €€
JCMCHTOB

1. CyHOCTh TEPMOJIUHAMUYECKOTO noaxona B | OK3 31, OK3 32, OK3 33, OK3
PaBHOBECHOM nu HEPaBHOBECHOM BapuanTtax. | Y2, OK3 B1, [IBK-1 31, I[1BK-1
[Ipowmmtoctpupyiite o6a moaxoma ©Ha npumepax | 32, TIBK-1 33, TIBK-1 VY2,
SIBJICHUM M IIPOLIECCOB U3 IPUPOJIbI U TEXHUKHU I1BK-1 B1,

2. Onucanue cucteMbl Ha sa3bike  TepmoaumHamuku. | OK3 31, OK3 32, OK3 33, OK3
[Mpoananm3upyiite 1menecoobpasznocts pacemorpenus | Y1, OK3 V2, OK3 B1, I1BK-1
TEMbI B IIIKOJILHOM KYpCe. 31,

3. ®dazoBoe mpocTpaHCcTBO W ero ocHoBHbie anemeHThl. | OK3 31, OK3 32, OK3 33, OK3
AHcambmu  cuctem B (da3zoBom  mpoctpanctBe. | Y2, OK3 Bl, OK3 B2, [IBK-1
[Ipemnoxute 1uian wuccienoBanus spienus npupoxs! | 31, [IBK-1 V1, TIBK-1 V2,

WM TEXHUKH, IIO3BOJISIIOIIUA PACKPBITh IOHSATHE
«aHcaMOJIby

4, Ourponuss u 3Heprus. Ckopocts  Bo3pactanusi | OK3 31, OK3 32, OK3 33, OK3
sHTponuu. Ilpennoxure npumepHsle TeMbl NnpoekTHbIX | Y2, OK3 B1, OK3 B2, [IBK-1
paboT MIKOJBLHUKOB IO TeME « IHTPOITHS 31, [1BK-1 32, [IBK-1 33,

5. 3akoH coxpaneHuss Maccel. llpuBegute mpumepst | OK3 31, OK3 32, OK3 33,
neficTBAsA  maHHOro 3akoHa U ocobennoctu ero | [IBK-1 32, [IBK-1 33,
IPUMCHCHHUS

6. 3akoH coxpaHeHuss wumnynbca. IIpoanamusupyiite | OK3 31, OK3 32, OK3 33,
00J1acTH MPUMEHUMOCTH JJAHHOTO 3aKOHA I1BK-1 32, IIBK-1 33,

7. Bonopon maccoit m=100 r 6b11 u300apuo Harper Tak, | OK3 V1, OK3 V2, OK3 V3,
4TO 00BEM €ro yBemuuuics B n=3 pasa, 3arem Bojaopon | OK3 B2, OK3 B3, [IBK-1 V1,
OBIT M30XOpHO OXJaXIeH Tak, 4rto paBiaeHue ero | [IBK-1 VY2, TIBK-1 V3, [IBK-1
yMeHbIINIOCh B n=3 pas3a. Haiitu usmenenume AS | B3
SHTPONHMH B XOJI€ yKa3aHHBIX MPOIEeccCOB. MOXHO JH
pemuTh 3Ty 3aJady, HCXOAs U3 CTaTHCTUYECKUX
MPEJICTABICHUN

8. VYpaBHenne Oamanca sHTponuu. BeBogy o6mux | OK3 31, OK3 32, OK3 33, OK3
BBIp@KEHUN Juisi moToka »SHTponmu U ckopocTH | Y1, OK3 B1, OK3 B2, I1BK-1
BO3paCTaHus SHTPOIUH B ooweme | 31, I1BK-1 32, [IBK-1 33, I[IBK-
TepMmoarHamudeckoro mnojaxona. IIpusenure mpumepst | 1 V2, [IBK-1 V3, [IBK-1 B2,
MPUMEHEHUs] YPaBHEHHU OallaHCca YHTPONHUU B TEXHHUKE

9. JInneiinsre ypaBHEHUS CBSI3U IIOTOKOB u | OK3 31, OK3 32, OK3 33, OK3
TepMonMHamudecknx cwi.  [Ipoanammsupyiite o6macts | Y2, OK3 B1, OK3 B2, OK3 B3,
IIPUMEHEHS] JIMHEVHBIX YPABHEHU. [1BK-1 32, TIBK-1 33, [IBK-1
Haiitu BeIpakeHue Ui Kodp@uIMeHTa BHyTpeHHero | Y1,

TPEHUsI B ra3ax

10. DeHOMEHOJIOTHYECKHE HIIH kunetnueckue | OK3 31, OK3 32, OK3 33, OK3
Kod(ppuimeHTsl  mepeHoca. [Mpennoxure  Temur | B1, OK3 B2, TIBK-1 32, [IBK-1
NPOEKTHBIX ~ HccieqoBaHUiH 1o jgaHHod Teme U | 33, [IBK-1VY2,
MPOUJUTIOCTPUPYHUTE TEMY MPUMEPAMU AHAIN3A SIBJICHUN
1 MIPOLIECCOB MPUPOJIbI M TEXHUKHU

11. [TpuHIHT Kropu. CooTHoI1leHne B3anMuocTh. | OK3 31, OK3 32, OK3 33, OK3

Hpe,Z[J'IO)KI/ITC HpOCTCfIIJ.IHG 3alaHuC, PaCKPbIBAIOIINC
CMBEIC]T IPpUHIIUIIA

B1, OK3 B2, II1BK-1 32, [IBK-1
33,




12.

apneHust:  dpdexkr 3eebeka,
[Tepeuncnure dbuznveckue

TepmoanexkTpudeckue
addexr [TenwThe.
nposiieHus 3pPexron

OK3 32, OK3 33, OK3 V1, OK3
¥2,0K3 B1, [IBK-1 V1, [IBK-1
¥3, [1BK-1 B2,

13. Huddysus. [Ipemnoxure mian uccienoBanus seiaenus | OK3 32, OK3 33, OK3 V1,
IIPUPOABI WM TEXHUKH, packpeiBatoiiee ocodbenHoctu | [IBK-1 V1, IIBK-1 V3, IIBK-1
nporieccoB muddy3umn. B2,

14. XUMHUYECKHE peaKkiuu. CI10HBIE peakmuu. | OK3 32, OK3 V1, OK3 V2, OK3
JIuHelHOCTD B OCJIENOBATEILHEBIX peakmusx. | B1, OK3 B2, [IBK-1 V1, [IBK-1
[Ipennoxute 1 000CHYHTE MIaH UccienoBanuii mo Teme | Y3, [IBK-1 B2,
«TepMogrHAMUKA XUMHUYECKHUX PEAKIIHIN)

15. TermonpoBoaHOCT, B aHM30TponHBIX TBepAbix Temax. | OK3 31, OK3 32, OK3 V1, OK3
OOBsCHUTE BaXXHOCTHh MOHATHS Terutonpooanoct s | Y2, OK3 B1, I[1BK-1 V1, IIBK-1
MMOHUMaHUs MPOLECCOB PEATHBHOTO MUPA. VY3, IIBK-1 B2,

16. Beruucoute  pabory, coBepmaemyro 3a  1ukia | OK3 V1, OK3 V3, OK3 B2,
nepeMarHuuMBanus eauHMIed oO0bema cepaeunuka | OK3 B3, [1BK-1 V1, I1BK-1 V2,
JUIMHHOI'O COJIEHOMJA, ecid u3BecTHo, yTo Inromans | [IBK-1 V3, IIBK-1 B3
MIETJIU TUCTEpe3rca Cep/IeYHNKa Ha AUarpaMMe ¢ OCSIMU
koopauHat (H, M) paBHa S.

17. HepaBuoBecubie crammonapusie coctosauss u  ux | OK3 31, OK3 32, OK3 33, OK3
ycroiunBocTh. Jluneinsiii  pexxum. Teopema o | Y1, OK3 V2, OK3 B1, I1BK-1
MUHUMYyMe mpousBojcTBa 3HTponuu. Ilpusenute | 31, [IBK-1 32, [IBK-1 33, TIBK-
MIPUMEPBI MPOCKTOB 00YYAIONTUXCS 10 JAHHOH TeMeE. 1 B2,

18. [MpuraImIBl MocTpoeHus: 0606menHo Tepmoanaamukn | OK3 31, OK3 32, OK3 33, OK3

(kmaccudeckas TepMOAMHAMUKa, T.e. TepmoauHamuka, | B1, TIBK-1 31, [IBK-1 32,
M3ydaromas PaBHOBECHBIE cocrosiHus | [IBK-1 33,
("repmocTaTuka"), HEpaBHOBECHAas TEPMOJMHAMMKA,
M3yyaromias  TMpOIEecChl  NepeHoca MpU  MajoM
HEpPaBHOBECUHU (JTMHeHas HEpaBHOBECHAs
TEPMOJIMHAMUKA), HEJIMHCHHAs HEpaBHOBECHAS
TepMoaHamMuKa (00Jbllioe HepaBHOBECHE) )

19. Henunelinas HEPaBHOBECHAs tepmoaunamuka. | OK3 31, OK3 32, OK3 33, OK3
Cucremsbl, mamekue oT paBHoBecus. lIpenenst | Y2, OK3 B1, OK3 B2, [IBK-1
MIPUMEHUMOCTH TEPMOJANHAMUYECKOTO u | 31, IIBK-1 32, TIBK-1 33, I[1BK-
cTaTucTUdeckoro omnucanus ¢usmdeckux cucreM. | 1 V2, [IBK-1 B1, I[1BK-1 B2,
[TpuBenute IPUMEPBI HETIPUMEHUMOCTHU
CTATUCTUYECKOTO U TEPMOJMHAMUUYECKOTO OMMCAHUN

20. Y eToiunBOCTh HEPaBHOBECHBIX craioHapssix | OK3 31, OK3 32, OK3 33, OK3
cocrossunii.  JluHelnwli  aHanmu3z  yctoiumBoctu. | Y2, OK3 B1, OK3 B2, [1BK-1
[Mpunmun  Jle-Iatense  bpayna.  budypkanuu. | 31, [IBK-1 32, [IBK-1 33, IIBK-
[IpuBenute mnpumepbl uUccienoBaTeNbCckux  padot, | 1 B2,

MO3BOJISIIOIIUNA ~ OOy4YalolUMCS  OCBOUTH  IOHSTHE
oudypkauuu

21. IIpoueccsl caMOOpraHu3anuu B otkpeIThiX | OK3 31, OK3 32, OK3 33, OK3
TepMoaMHAMUYecKux cucremax. I[Ipemmoxure tuman | Y1, OK3 Bl, OK3 B2, [IBK-1
UCCIeIoBaTeNbCKOM paboTel olyuaronuxces no nanxoi | 31, [IBK-1 32, [1BK-1 33, TIBK-
TEME 1 V1, IIBK-1 B1, IIBK-1 B2,

22. Pacuer suTponuiinoro 6ananca 3emau. Herautpomnus e. | OK3 31, OK3 32, OK3 33, OK3

[IpuBenure u O0OBACHUTE NPUMEPHI MPOLECCOB H
SBJICHUH, JJI1 aHajau3a KOTOpBIX NPUMEHMM TEPMUH
«HerauTponusn»

V1, OK3 V2, OK3 Bl, OK3 B2,
OK3 B3, IIBK-1 31, I[1BK-1 32,
[1BK-1 33, IIBK-1 V1, TIBK-1
V¥2,1IBK-1 V3, IIBK-1 B1,
[1BK-1 B2,




23.

IIpoueccsl caMoOpraHu3alu B OTKPBITBIX
TepMOAMHAMUYECKUX cucteMax. [Ipemnoxure npocTeie
aHAJIOTHH JUIsI OOBSCHEHHS OCOOCHHOCTEH IPOIECCOB
CaMOOpraHU3aLHH

OK3 32, OK3 33, OK3 V1, OK3
¥2, OK3 B1, [1BK-1 31, [IBK-1
32, IIBK-1 33, [IBK-1 B1,
I1BK-1 B2,

24. Konebanuss B HepaBHOBecHbIXx cuctemax. Sueitku | OK3 31, OK3 32, OK3 33, OK3
benapa. IlpuBegute mnpumepsl sBienuii npuponbl u | B1, OK3 B2, OK3 B3, IIBK-1
TEXHHUKH, KOTOPbIE BO3MOXKHO 00BsCHUTH ¢ momombto | 31, [IBK-1 33, [IBK-1 V2,
MPEJICTABJICHUS O HEPABHOBECHBIX CUCTEMAX [1BK-1 B1,

25. Beenenne B Teoputo karactpod. Ilpemnoxkute temsl | OK3 32, OK3 33, OK3 V1, OK3
HUCCJIEOBAHUHN 10 TEME V2, 0K3 V3, OK3 B1, OK3 B2,
Bo3pMute Metaimmuyeckyto JIMHEUKY U coxmute ee Tak, | [IBK-1 32, [IBK-1 33, I[IBK-1
yTOOBI OHA MPOTHYJIACh B OJIHY cTopoHy. [lompoOyiite | V3, [IBK-1 B3
(JTUKBUJIMPOBATH» JTOT TPOPHIB, HAJABIWBas Ha
JUHEUKY npyroil pykoi. IIponabmonaiite 1 0ObICHHUTE
MIPOU3OIICIITY IO karactpody, UCXOIs u3
CTaTUCTHYECKHUX H TEPMOJIMHAMUYECKUX
MPEJICTABICHU I

26. CepxTekyuecTh ¢ TOYkH 3peHus TepmoauHamuku. | OK3 32, OK3 33, OK3 V1, OK3
[IpuBenuTe MpUHIMIBI U3I0KEHHUS naHHoro pazzaena B | Y2, OK3 B1, OK3 B2, OK3 B3,
IIKOJILHOM Kypce GU3UKH [1BK-1 33, [IBK-1 V1, I[IBK-1

V2, I1IBK-1 B1, I[IBK-1 B2,

27. CeepxmpoBoaumocTtb. O0BsicHuTe BaxkHOocTh TeMbl. | OK3 32, OK3 V1, OK3 V2, OK3

OO0BsiCHUTE TPAKTUYECKYIO 3HAUMMOCTD SIBJICHHS. B1, OK3 B2, IIBK-1 V1, I[IBK-1
V2, 1BK-1 B1, IIBK-1 B2,

28. MonexynsipHoe paccesiHue CBeTa. Bmusane | OK3 32, OK3 V1, OK3 V2, OK3
baykryanuit Ha TO4YHOCTH u3MepeHuil. OOocnyiite | B2, [IBK-1 32, [IBK-1 V1,
BAXXHOCTh TEMBbl JUIsl pazauuHblX pasnenoB Hayku u | [IBK-1 V2, TIBK-1 V3, IIBK-1
TexHuku. [Ipennoxxure cmocoObl dKcnepuMeHTanbHOro | B1,

MOATBEPKICHUS BIMSIHHUS (DIyKTyanuid Ha TOYHOCTH
HU3MEPEHUH.

29. Teopuss  ¢dpakranos,  ¢paxraneHeie  cTpykTypsl. | OK3 32, OK3 V1, IIBK-1 32,
[IpuBeaute u 06bsAcHUTE puMepsl, wimoctpupytomue | [IBK-1 33,

TeMy

30. Ha mpumepe muddysun u remmonpoBoanoctu | OK3 32, OK3 V1, OK3 V2, OK3
MOKaXUTE, dYTO codeTaHwe JByx HepaBHoBecHBIX | B1, OK3 B2, OK3 B3, [1BK-1
MIPOIIECCOB MPUBOAMUT K POCTY 3HTponuH, cBszanHoil ¢ | V1, [IBK-1 V2, [IBK-1 V3,

MX B3aMMHBIM BJIMSIHUEM APYT HA IPYyT I1BK-1 B1,

31. Kakum obpazom moxkro momuduimpoBars ypaBHeHus | OK3 31, OK3 32, OK3 V1, OK3
Omnzarepa, 4ToOBl UX MOXKHO ObUTO Mcmonb3oBaTh g | Y2, OK3 B1, OK3 B2, OK3 B3,
cucteM, Haxonamuxcs Baanu oT paBHoBecus? [ns | [IBK-1 B1, IIBK-1 B2,

Kakoro THIA TMPOIECCOB  Takag  MoIupUKAIUS
BO3MOKHA?

32. Kak knaccudpunmpyrores nuccunatuBHble cTpykTypsl? | OK3 32, OK3 V1, OK3 Bl1,
[Tpoanammsupyiite npencranenue M. Ilpuroxwuna o | [IBK-1 32, [IBK-1 B1,
JIMCCHUITATUBHBIX CTPYKTYPAX.

33. [Touemy c mnomompio enuHcTBeHHOW ¢GyHkumun — | OK3 V1, OK3 V2, OK3 V3,

SHTPOIIUU yaaercs 0XapaKTepU30BaTh BCE
pa3Ho00Opa3ue HEPaBHOBECHBIX MPOLIECCOB?

Nwmerotes 2 ypubl. [lepBas comepxkut 20 mapos — 10
OenbIX, 5 YepHBIX U 5 KpacHBIX; BTOpas COAEPXKHUT 16
11apoB: 4 6embIX, 4 4YepHbIX U § KPacHBIX BO BTOpOM. M3
KaKJI0W YpHBI BBITACKMBAIOT M0 oAHOMY miapy. Mcxon

OK3 BI, OK3 B2, OK3 B3,
[1BK-1 31, TIBK-1 V3, TIBK-1
B2, [IBK-1 B3




KakKoro m3 3TUX [ABYX OIIBITOB CJIICAYCT CUHUTATH Ooiee

HeompeneneHHbIM?  M300pa3uTh  pemieHue  3ajavd
rpaduvecKu

34. Kak 3ammcarp B guddepennmanprom Buupe g | OK3 32, OK3 V1, OK3 B1, OK3
3aKpBITOM CHCTEMBbl BbIpaxeHus Uit nepBoro 3akona | B2, OK3 B3, [1BK-1 31, [IBK-1
TepMOAMHAMUKK | oObemuHeHHOoe Bbeipakenue i | Y2, [IBK-1 B1, IIBK-1 B2,
MEPBOrO0 M BTOPOTO 3aKOHAa B Clly4ae IMPOTEKAHUSA
PaBHOBECHBIX H HEPABHOBECHBIX MPOIIeCCOB?

[IpownrocTpupyiite MOMydYeHHYIO (GOpMy  3arucu
IPUMEPOM

35. Nmeercss HepaBHOBecHBIM mporecc, B kortopoMm | OK3 32, OK3 V1, OK3 V2, OK3
NEHUCTBYIOT JIB€ TEpPMOJIMHAMHUYECKHX CHIbl, Bbi3biBas | Y3, OK3 Bl, OK3 B2, [IBK-1
nBa motoka. Kak 3amucath Beipaxenue mins ¢ynkmum | 31, [IBK-1 V1, [IBK-1 V3,
JUCCUIIAIAH, 3aBUCIIIEH TOJBKO OT ITIOTOKOB? [1BK-1 B1,

36. Kax u3 ypaBHenus 6ananca sutponuu BeiaenuTsh motok | OK3 32, OK3 V1, OK3 V2, OK3
SHTPOIIUH, byHKIHIO UCCUIIAINU u | Y3, OK3 B1, OK3 B2, OK3 B3,
TEPMOJAMHAMUYECKUE CUITBI? IIBK-1 V1, IIBK-1 V2, IIBK-1
barapes LEHTPAJILHOTO OTOILIEHUS noipkaa | Y3, [IBK-1 B1, IIBK-1 B2,
MaKCUMaJbHO JIETKO TMepenaBath Hapyxy sHTponuio | [IBK-1 B3
TeKyuiei B Heil ropsueid Boapl. C MOMONIBIO KaKUX
MPUEMOB 3TOTO0 MOXKHO JocTHYh? HazoBute npyrue
yCTpOMCTBa, B  KOTOpPBIX  TpeOyercs  Xopolas
MIPOBOJIUMOCTbH TEILJIa.

37. Kak 3amucats B 0011eM Buae B3anMocBs3b moTokoB U | OK3 32, OK3 V1, OK3 B1, OK3
cun? Yro wHaspBaoT JuHEHHON TepmoauHamukoi | B2, [IBK-1 31, IIBK-1 V2,
HEpPaBHOBECHBIX TporeccoB? IlpuBeaute mnpumMepsl
TaKUX MPOIECCOB M MPOAHATUZUPYHTE UX

38. KaxoBbl OCHOBHBIE IIOCTYJIaThl mmueriHon | OK3 32, OK3 V1, OK3 B1,
TepMOJAMHAMUKH HepaBHOBeCHBIX mpoueccoB? Moxno | [IBK-1 31, TIBK-1 32, [IBK-1
U MX CYUTaATh 3aKOoHaMH Npuponbl? OObsicHUTE cBow | B1,

TOYKY 3pEHUS

39. Uro Takoe unokanmpHas Qyskmus guccumanuu U | OK3 32, OK3 Bl,
JIOKaJbHAasl CKOPOCTh BOSHUKHOBEHMsI dHTponnu? Kakas
Mexay HuMU cBa3b? llpuBenute mpumepsl, KOTOpBIE
MOTYT MIPOMJITIOCTPUPOBATH 3TH BEJIMUMNHBI

40. [IpuBenuTe npuMepsl JUCCUNIATUBHBIX CTPYKTYP U3 OK3 32, OK3 V2, OK3 BI,
pa3HbBIX 00JaCTeH )KU3HU U OOBICHUTE HX. I1BK-1 33, IIBK-1 B1,

41. Uro Takoe ¢pakransl? [Ipuenure npumepsl OK3 32, OK3 V1, OK3 V2, OK3
(bpakTaabHBIX CTPYKTYp. Peanuzyiite ¥3, OK3 B1, OK3 B2, OK3 B3,
paHI0MU3HPOBaHHbBIN alropuT™ noctpoeHus cuexxunku | [I1BK-1 33, TIBK-1 V3, [IBK-1
Koxa, mo3Bossrommii ynpasisTh BEPOSATHOCTBIO P B2, [IBK-1 B3
OPUEHTAIINH YTJIOBBIX 2JIEMEHTOB BHYTPh (PUTYPHI, a HE
TOJIBKO HapyXy, Kak 3TO JIEJTAETCs PHU KIACCUYECKOM
MTOCTPOCHHUH.

42. Ha yem ocHOBaHa METOI0JIOTUSI CHHEPTETUKU ? OK3 32, OK3 V2, OK3 B1,
[TpuBeauTEe OCHOBHBIE MOJOKEHUSI METOI0JIOT U I[1BK-1 31, I[IBK-1 33, IIBK-1
cuHepreTuku. lIponsurocTpupyiTe 3TU MOJI0KEHUS B1,
npuMepamu. Jlaiite onpeneneHnss OCHOBHBIM MOHITHAM
CUHEPIeTUKHU

43, Kaxk n3menstoTcst nuarpaMmMbl COCTOSTHUS CILIABOB MPH OK3 V1, OK3 V3, OK3 B2,

HEPaBHOBECHBIX YCIOBUIX?
Pazobpare mmarpammy coctosausi Fe-P B wacrtm,

OK3 B3, I[IBK-1 V1, [IBK-1 V2,
I1BK-1 V3, I1BK-1 B2, [IBK-1




orpanuueHHor ob6nacteio Fe —Fe2P, u mponeccs | B3
npeBpamenus B casax I, I u II, conepxamux: I —
0,05 11 —2,111 —17% P.

Omnpenenuth (a3oBblii  COCTaB U KOJUYECTBEHHOE
cootHomenue ¢as: crurasa I mpu 20° C, crmasa Il npu
100 1 1350° C, crutasa I mpu 20 u 1200° C.

Vka3aTb, Kakue OTKJIOHEHUS B CTIPYKType IIpH
NEPBUYHON KPUCTAJUIM3ALUU CIUIaBOB 3TOM CHCTEMBbI
MOXXHO  OXHJaThb B  YCIOBUAX  YCKOPEHHOIO

OXJIAXKICHMSI.

44, HazoBuTe 0coO€HHOCTH HEPaBHOBECHBIX (Da30BBIX OK3 32, OK3 V2, OK3 V3, OK3
MPEBPAIICHUH, MPUBEAUTE UX IPUMEPHI U3 00JIaCTH B1, IIBK-1 31, [IBK-1 V2,
MaTepHUaIOBEICHUS

MOKA3ATEJA U KPUTEPUU OLIEHUBAHUS KOMIIETEHIIUI
(II'kaJjbl OLleHUBAHMS)

Pe3ynbTaThl BBINOJHEHUST 00yYaIOIIMMCA 3aJaHUil HA 3a4eTe OLICHUBAIOTCS
110 IIKAJIE «3aYTEHO» - «HE 3a4TCHOY.

B ocHoBe OLOCHHUBAHUSA JICKAT KPUTCPHUH ITIOPOIrOBOIo M ITOBBIMICHHOI'O YPOBHA
XapaKTCPHUCTHUK KOMHGTGHI_[I/H?I HIN HUX COCTaBJIAIOIINX qaCTeﬁ, (bOpMI/IpyeMBIX Ha
y‘le6HBIX 3aHATHAX IIO0  AJHUCHUIIIINHC TepMOI[I/IHaMI’IKa HECTANMOHAPHBIX

npoueccoB (Tabnuia 2.5 paboueit mporpaMmbl TUCHUTIIIAHBI).

«3a4TeHO» — OlIEHKA COOTBETCTBYET MOBBIIEHHOMY M ITOPOTOBOMY YPOBHIO
¥ BBICTaBISETCS OOydYalomeMycs, €CId OH TJIyOOKO ¥ TIPOYHO YCBOHII
MIPOTPaMMHBIN MaTepHall, HCUCPIBIBAIOIIE, MTOCIEIOBATEILHO, YETKO U JJOTHICCKU
CTPOWHO €ro M3JIaraeT, yMeeT TECHO YBS3bIBATh TEOPHUIO C MPAKTUKOM, CBOOOIHO
CIpaBISIETCS C 3aJa4aMH, BOMPOCAMH W APYTMMH BUAAMH TMPUMCHCHHs 3HAHUH,
MIPUYEM HE 3aTPYIHSACTCS C OTBETOM IPU BUIOW3MCHEHUH 3aIaHHM, UCTIOJIB3YET B
OTBETE MaTepuajl MOHOTPA(PUYECKON JUTEPATyphl, MPABUIHLHO OOOCHOBHIBACT
NPUHATOE pEIICHHe, BIAJACeT PA3HOCTOPOHHUMU HaBBIKAMH M IpPUEMaMU
BBITIOJIHEHUS MPAKTUYECKHUX 3a/1a4.

«He 3auTeHO» - OIlEHKa BBICTABJSIETCS OOyYaromeMycs, KOTOPBIA He
JIOCTUTaeT TIOPOTOBOTO YPOBHSA, JEMOHCTPUPYET HEMOHMMaHUE MPOOJIEeMbI, HE
3HAET 3HAYUTEIHLHOM YaCTU MPOrPaMMHOTO MaTepHala, JOMYyCKaeT CyIeCTBEHHbIC
OIUOKH, HEYBEPEHHO, C OOJBIIUMHU 3aTPYJHEHUSMU BBITIOIHSAET MPAKTUYECKUE
paboTHI.
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1.

IICJIL 0CBOCHMSA ITUCHUIIJINHBI

Hensamu ocBoeHust yueOHOH TUCHUIUTHHBL « TepMoIMHaMHUKa HECTAITMOHAPHBIX MTPOLIECCOB
ABIISIIOTCS (DOPMHUPOBAHHE Y CTYACHTOB OOIIEKYIbTYPHBIX U TMPOPECCHOHATBHBIX KOMITETCHIIUH,
ycranoBieHHBIX PI'OC BO, B mporecce M3y4eHns OCHOBHBIX (PM3MUECKUX 3aKOHOB TOBEICHUS
CHCTEM MHOTHX YacTHIl B Ta3000pa3HOM, KUJKOM M TBEPIOM COCTOSHHSIX B HEPABHOBECHOM U
HECTAIlMOHAPHOM COCTOSIHUU

2.

MecTto qucuumuinebl B ctpykrype OIIOIT

JucuuriauHa OTHOCUTCS K BapuaTUBHOM yactu bioka 1.

JucnummHa u3ydaercst Ha 5 kypce (9 cemectp).

TpynroeMKoCTh TUCHHUIJIMHBI:

3 3auerHble equuunbl, 108 akageMUdYecKuX 4acoB.

4.

Ilnanupyembie pe3yJibTAThI 00yYeHHs 1O AMCHUIIMHE, COOTHECEHHbIE ¢

IVIAHUPYEMBbIMH Pe3yJibTATAMH OCBOCHHUS 00Pa30BaATEJIbHOI MPOrPaAMMBI

Ne [Homep/mmnexc Conepxxanue Ilepeuens mu1aHupyeMBbIX peSyJ'ILVTaTOB 00y4YeHHS O TUCIIUTLTHHE
KoMIeTeHIH (Mik |B pe3ynbrare u3ydeHus y4eOHOM ANCIMIUIMHBI 00y4Yarouecs TOMKHBI:
/11 | KOMIIETEHIIH
€e 4acTH)
3HaTh YMeTh Bnangers
1 2 3 4 5 6
OK-3 CIOCOOHOCTBIO Omnpenenenust  Mukpo-  u|Haxonuts TepmuHonoruen
HCII0JIB30BaTh MakKpo- COCTOSIHMI | ONTUMAJIbHBIC HepaBHOBeCHOﬁ
€CTECTBEHHOHAYYHbIE | MaKPOCKOIINYECKOMH CMOCOOBI OMUCAHU  |TEPMOJIMHAMUKH;
U MaTeMaTUYECKHE [CHCTEMbI KIACCHUECKHX U |KOHKPETHBIX MaTEMaTHYECKUM
3HAHUSA AT KBaHTOBBIX YaCTHLI, MOHATHUS |MaKpPOCKOIIMUYECKUX  |aIlllapaToM
OPUEHTHPOBAHMA B [CTATHCTUYCCKUH aHCaMOIIb,|CHCTEM; HEpPaBHOBECHOMN
COBPEMEHHOM cratuctuueckas  Qynkuwms |OnpenensiTb TEpMOANHAMUKHY;
MH(POPMALMOHHOM  [paclpeneeHus, MPUMEHUMOCTh HaBBIKAMH
IPOCTPaHCTBE paBHOBecHe, Ou(ypKauus, [ TePMOIMHAMUYECKOTO|PEILeHHS
SHTpOMNUS, HET3HTPOIUS, | CTATUCTUYECKOTO  |CTaHAAPTHBIX
1 Ooudypkanus, OIHCaHMs K 3a1a4
' caMoOpraHu3anusa ¢br3HIecKuM TEpMOANHAMUKHU
OcobeHnocTu CHCTEMAM;
HEPAaBHOBECHOU Pemats crangapTHeie
TEpMOANHAMUKHU u|3a1a4u
TEPMOANHAMUYIECKOTO TEpMOANHAMUKH U
OIHCaHUA (M3HYECKHX | CTATHCTHYECKOH
CHCTEM (huzukn
Ilpenensl  mpUMEHUMOCTH
TEPMOANHAMHUIECKOTO u
CTATHCTHYECKOTO OMUCAHUS
(hU3UIECKHUX CHCTEM
[1BK-1 CIIOCOOHOCTP OCHOBBI PaBHOBECHOTO U |BBISBIATH Cucremoii 3HaHHI
HCTIONB30BaTh HEpaBHOBECHOTO (uzmgeckyto 00
KOHLIEITYyaJIbHBIE U |TEPMOANHAMHYIECKUX CYIIIHOCTb (hyHIaMEeHTaTBHbBIX
TEOpEeTHIECKNE TIOAXOJI0B TEPMOANHAMHWYECKHX |(DU3HUECKHX
OCHOBBI (PM3HKH, DyHIaMeHTaNbHbIC TIPOLIECCOB 3aKOHAX M TEOPHAX
cuCTeMy 3HaHMi 0  |pu3mueckne  3akoHBI  W|OOBSICHATH SIBICHHS M| TEPMOANHAMHKA
2. (yHIaMEHTaNBHBIX  |[TCOPUH TEepMOIMHAMUKH [Tiporiecchl B mpupozne|[Ipremamu
(U3MUECKNX 3aKOHAX |HECTAIMOHAPHBIX MPOLECCOB |1 TEXHHKE c|ananmza
1 TEOPHUSX, KittoueByto npobieMaTrKy B [TEPMOIMHAMHYECKHX |TPOCTEHIIIIX
(uzngeckoit o0JTacTi HepaBHOBECHOU TIO3HIINH SIBIICHUIN
CYIIHOCTH SIBJICHHUH W |[TEpMOANHAMHKN MPUMEHSTh HEpPaBHOBECHOH
TIPOLIECCOB B PaBHOBECHBINH U TEpMOANHAMHKHA
MIPUPOJIE U TEXHUKE HEepaBHOBECHBIH




TepMonuHamuueckui |(HaBpikamu
TIO/IXO/BI TIPU pemnIeHus! POCTHIX
penieHnn 3aga4
(u3nueckux 3a1a4  |HEPaBHOBECHOU
TEpMOANHAMHKHI
5. DopMa NPOMEKYTOYHOM aTTEeCTALMU U ceMecTP (bl) MPOXO0XKICHUSA

3auer (9 cemectp)

JlucuuIuiiHa peaau3yercs 4YacTUYHO C TPUMEHEHUEM JUCTAaHIIMOHHBIX
o0pa3oBaTeIbHBIX TEXHOJIOTUH.



