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1. HEJIM OCBOEHMSA JUCIIAITJIMHbI

[enstMu OCBOCHHSI TUCHUTUIMHBI « TepMOIUHAMUKY KOHACHCUPOBAHHBIX Cpely» SBISIOTCS MPHOO-
peTeHUe CTyIeHTaMU KaK (yHIaMEHTAIbHBIX 3HAHUH 00 OCHOBAX OIMCAHMS PABHOBECHBIX U HEPABHO-
BECHBIX CHUCTEM Ha OCHOBE OOIIUX METOJIOB TEPMOJMHAMUKH, CTATUCTHYECKON MEXaHUKH U (hu3mue-
CKOM KUHETUKH, TaK U HABBIKU PEIICHHS M MCCIICOBAHUS KOHKPETHBIX (PM3UYECKUX 3a/1a4; UCTIOIb30-
BaHUs MOJyYCHHBIX 3HAHUHN B BBICOKUX TEXHOJIOTHUSX.

3/1ech paccCMaTPUBAIOTCS OCHOBHBIE 3aKOHOMEpHOCTH, BhITeKaromue u3 |, 11 u 11l 3akoHoB Tepmo-
TUHAMUKU. JICKIIMOHHBIA KYypC ¥ IPAKTHYECKUE 3aHITHS [IOMOTYT YCTAaHOBHUTH CBSI3b MEXKIY TEPMO/IH-
HaMHYECKUMH BenuunHamMu. Oco0oe BHUMaHHE aKIEHTHPYETCS Ha HEKOTOPBIX TEPMOJIMHAMHYECKUX
pacueTax, KOHIIEHTpauu 1e(heKTOB B TBEPJIbIX TENIAX, a TAKXKE HA HHPOPMAIUH, TIOTYUYESHHON U3 Ha-
IpaMM COCTOSTHHSL.

B pesynbrare uzydeHus AUCHUILTUHBI CTYICHTHI JTOJKHBI 3HATH:

1. moBeneHHE TEPMOJUHAMUYCCKUX BEUYHH TIPU BO3JICHCTBUU PA3TUYHBIX BHEITHUX (PaKTOPOB.

2. TIOBEJCHHE MATEPUAIOB B PA3IMYHBIX YCIOBUSX, YTO JACT BO3MOXKHOCTH M30€XKaTh ONIUOOK,

CBSI3aHHBIX C HE3HAHUEM TEPMOJIMHAMUYECKUX (DaKTOPOB.

3. CTeneHb MPOTEKAHUS XUMHUECKON pPeaKIny, PACCUYNTATh KOHIICHTPALIUIO TEPEKTOB.

W3naraemplii Kypc 1aeT BO3MOXKHOCTh KOMOMHUPOBATh METO/BI KIACCHYECKOW TEPMOAMHAMUKHU U

CTaTUCTUYCCKOM (1)I/ISI/IKI/I, 4TO ABJIACTCA IICPCIICKTUBHBIM CPCACTBOM HCCIICAOBAHHA KPUCTAJLIIOB.

Ilepeyennb 3a1a4 npogeccuoHATbHOI /1eITeIbHOCTH BHINMYCKHUKOB:

Koa m naumMeHoBa-

O000menHbIe TPyAOBbIe GYHKIMHT

Tpyaossie GpyHKIIUH

HHe npodeccuo- Koxn | HaumenoBanue Yposenb | HanmeHoBanue Kox |Yposensn
HAJIHOT'0 KBaJIM- (moaypo-
CTaHjapTa (uxanun BEHb)
KBaJanGu-
Kalul
01.001 IHemaror A Ilegarornueckas nes- 6 OO0menearornyeckas A/016| 6
(memarormyeckas TEIBHOCTH 110 ¢yskuus. O0ydeHue
NesiTeJJbHOCTh B MIPOSKTUPOBAHUIO U pe-
p p p BocnurartensHas A/02.6 6
JAOIIKOJIbHOM, aNM3aInuu
JIESTEIIbHOCTh
HAYAJILHOM 00- 00pa3oBaTeIbHOrO
meM, mporecca
OCHOBHOM 0011IeM 00pa3oBaTenbHBIX Op-
’ P P PazBuBaromas A/03.6 |6
cpeaHeM o01eM TaHU3AIMIX
JIESTEIIbHOCTh
o0pa3oBaHNH) JIOIITKOJILHOTO, Hayajlb-
(BocnuTaTeNb, HOTO 00IIIero,
YUHUTEIh) OCHOBHOTO OOIIIETO,
cpemHero oomero 06-
pazoBaHUs
B Ilegaroruueckas nes- 6 ITegaroruueckas B/03.6 | 6

TCJIIBHOCTH I10
MPOEKTUPOBAHHMIO H Pe-
anu3anum

OCHOBHBIX 0011e00pa-
30BaTCJIBHBIX IIPO-
rpamm

ACATCIIBHOCTD 110
peanu3alyy IporpaMmm
OCHOBHOTO U CPEIHEr0
o01miero oopa3zoBaHus




01.003
Ilemaroruyeckas aes-
TEeJIbHOCTh B JOTOJI-
HUATETHFHOM 00pazo-
BaHUM JIeTeH U
B3POCIIBIX

[IpenonaBanue mo A0-
[MOJHUTEILHBIM 00111€00-
[pa3oBaTEIbHBIM ITPO-
rpaMMam.

OpraHu3zaiust aesiTeib-
HOCTH 00yYaromuxcs,
HanpaBJI€HHOMN Ha OCBO-
€HUE JOIMOIHUTEIbHON
00111e00pa30BaTEIILHOM
MPOTPAMMBI

A01.6

6.1

Opranuzanys 10CyTroBoi
JIESTEIILHOCTU 00yYaro-
LIMXCsI B TIpoLIecce pea-
JU3aLUH OTIOTHUTEb-
HO¥ 001Ie00pa30BaTEIb-
HOU IPOrpaMMBbL

A.02.6

6.1

ObecneueHne B3auMO-
JICUCTBUSA C POAUTEISIMU
(3aKOHHBIMU TIPECTABU-
TEJISIMU ) 00yUarOIIuXCs,
OCBaWBAIOIINX JOTOIHU-
TENBHYI0 00111e00pa3o-
BaTEJIbHYIO IIPOrpaMMy,
MIPH PEIICHUH 3324
00y4YeHHs M BOCIIUTAHHS

A.03.6

6.1

Ilemarornueckuii KoH-
TPOJIb U OIIEHKA JIOTIOJN-
HUTENBHOH 00111e00pa-
30BaTEIbHOM Mporpam-
MbI

A.04.6

6.1

Pa3paborka nporpamm-
HO-METOANYECKOI0
oOecrieueHus peannsa-
IIUN JOMOJIHUTEILHON
0011e00pa3oBaTENbEHOM
IPOTPaMMBI

A.05.6

6.2

OpraHu3aoHHO-
METOIMUECKOE obecrie-
YCHHUE pealTu3aliuy J10-
HOJHUTEIBHBIX 00IIe-
00pa3oBaTeIbHbIX MPo-
rpamm

Opranuzanus 1 mposee-
HHUE MCCJIEIOBAaHUN PHIHKA
[YCIIYT IOIMOJIHUTEIBLHOTO
oOpa3oBaHusl ICTeH U
B3pOCIIBIX

B/01.6

6.3

Opranu3aiuoHHO-
Me1arornyeckoe Compo-
BOKICHHE METOIHYECKOI
HCATCIIBHOCTH II€1aroroB
ITOTIOTHUTEIHFHOTO 00pa-
BOBaHMUS

B/02.6

6.3

IMOHUTOPHHT H OIICHKA
KauecTBa peayn3aluy Ie-
lmaroraMu JOIOJIHUTEIIb-
HBIX 001Ie00pa3oBaTesb-
HBIX TIPOTPaMM

B/03.6

6.3

OpraHu3aiuoHHoO-
nejaroruyeckoe oodec-
MICYCHUE PeaTn3aInu
JIOTIOJTHUTENIBHBIX 00-
eo0pa3oBaTENbHBIX

porpaMm

Opranu3zanyst JOIOJTHH-
TETBHOTO 00pa30BaHuUs
JIeTeil ¥ B3pOCIIBIX IO
OJTHOMY WJIN HECKOJIBKUM|
HaTpaBJICHUSIM JEATeIb-
HOCTH

C/03.6

6.3




2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII MATUCTPATYPBI
Hucnunnuna « TepMoarnHaMuKa KOHACHCUPOBAHHBIX CPE BXOJMT B MAKET AUCIUIUIHH OJjoka 1,

dbopmupyromux (¢GyHIaMEHTaIbHOE o0pa3oBaHHE MarucTpoB 1o HampasieHuo 03.04.02 dwusuka.
[Tpodmis «Pu3nka NOIyIpOBOJHUKOBY. JluciuIuiHa u3y4yaercs B 3 ceMecTpe.

I[I/ICLII/IHJII/IHa ((TepMOIII/IHaMI/IKa KOHACHCHUPOBAHHBIX CPCI» SABIACTCA OCHOBHOM AJIL U3YUCHUA
JUCHUITIIUH: «DPu3zuku IMOJIYIIPOBOAHHUKOB), «Pu3udeckue OCHOBEI BaKYYMHOf/'I TCXHUKHNY, «OCHOBEI
(U3UKO-XMMHUYECKOTO aHanu3a», «Ou3nka moayrnpoBOIHUKOBBIX TPUOOPOBY», KOTOPbIE YATAIOTCS Ma-
paJUIeTIbHO WITH TTO3KE.

B Tabn. 2.1, 2.2 npuBeneHbl Ha3BaHUS MPEIMETOB U Pa3IeIOB, KOTOPhIE HEOOXOAMMO YCBOUTH
JUTSL U3YYCHUS TUCIUIUTHHBI « TepMOAMHAMHKA KOHICHCUPOBAHHBIX CPEII».

CBs3b JMCHHUILUINHBI € NPeAIIeCTBYIOIUMH AU CHUMIINHAMEA
U CPOKH MX H3y4YCHHHA
Tabauna 2.1
JIMCUMIUTMHBL, TPEAIIeCTBYIONME TUcHUIUINHE «TepMoInHaMuKa KOHIEHCUPOBAHHbBIX
cpe»
1 | By3oBckuii kypc ¢pusuku
2 | By3oBckuii Kypc MaTeMaTHKH

CBs3b JAUCIHHUIIJIMHBI «TepMOIlI/IHaMI/IKa KOHACHCUPOBAHHBIX
cpea» €O CMEKHBIMHU TUCHUIIVIMHAMHA

Tamauua 2.2
Jucuunnuza Paznensl, 3HaHUE KOTOPHIX HEOOXOIUMO NPU U3yUEHUU
JUCIHAIUINHBI
®dusnka OcHOBHbBIE MOCTYJaThl U TOJIOKEHUS KBAHTOBOW TEOPHH; TYHHEJIbHBIN
KOHJCHCUPOBAHHOTO | 3P EKT; CTpOCHHE aTOMa U CBS3b C MEPUOIUIECKON CHUCTEMOM IIIEMEHTOB
COCTOSIHUS MenzeneeBa; BBICOKOTEMIIEpaTypHasi CBEPXIPOBOJUMOCTE M IPOCTEH-
IIT1e YCTPOICTBA Ha €€ OCHOBE
duznueckue OcHOBBI (GU3HUKH BaKyyMa, Tejla; MPUHIUIIBI U METO/IbI €r0 MOJyYEHUSI.

OCHOBBI BaKyyMa

TCOPCTI/I‘leCKI/Ie OCHOBBI (I)I/I3I/IKI/I MOJIYITPOBOJAHHUKOB, KBAHTOBLIC 00BsIC-

duzuka HCHHA BCCX IIPOLECCOB, MPOUCXOIAINIMX B HUX IMPHU BHCIIHUX BOSHGfI-
MOJIYIIPOBOIHUKOB CTBUAX. KHaCCI/I(I)I/IKaI_II/I}I TBCPAbIX TCJI HAa METAJJIbI, TTOJYIPOBOAHHUKU U
AUDJICKTPHUKHU, OCHOBHBIC JJICKTPUYCCKHUEC, MArHuTHBIC H OINTHUYCCKHC
CBONCTBa TBCPABIX TCJI, MCXaHU3MbI IPOTCKAHUS TOKAIO

OCHOBBI (I)I/ISI/IKO- MeTOIlLI OKCIICPUMCHTAJIBHOT'O MMOJYYCHUSA U UCCIICAOBAHUA TTAPaMCTPOB
XHUMHUYECKOI'o " XapaKTCPUCTUK MaTCpUuajioB, TBCpJIOTGJ'IBHOﬁ, HAHOJ3JICKTPOHUKH. Tex-
aHalIn3a HOJIOTHA H3IOTOBJICHHUA 5JICMCHTOB 3J'IeKTp0HH0171 TeXHUKU. OCHOBHEBIC

TEHJCHIIUU Pa3BUTHUS AJIEKTPOHHON KOMIIOHEHTHON Oa3bl

3. PE3VJIBTATHBI OCBOEHUS JUCHHUIIJIMHbI «TEPMOANHAMMUKA KOH-
JEHCHUPOBAHHBIX CPE/I»
[Tporecc M3yueHus! TUCHMIUIMHBI HANIPaBiIeH HAa (OPMHUPOBAHUE JIEMEHTOB CIEIYIOIUX KOMIIe-
teHiui B cootBeTcTBUM ¢ PI'OC BO 1o 1aHHOMY HanpaBieHUIO:

Taoauna 3.1.

Kox xomme- Haumenosanue Nuaukatop qocTHxReHUs B pe3ynbTare ocBoeHMS




TEHIIUU KOMIIETEHIIH KOMIIETEHINH JUCLUTUIMHBI 00y4aromui-
(3aKpenyienHsill 3a OUCYUNTUHOLL) co:
YK-1. Criocoben ocy- VYK-1.1. Ananuzupyet npobiem- | 3naer
IIECTBIIATh KPUTHYE- | HYIO CUTYaLMIO KaK CUCTEMY, OCHOBHBIE 3aKOHOMEPHOCTH
CKH{ aHaJIN3 Mpo- BBISIBIISISL €€ COCTABIISIONINE U XUMHUYECKON TePMOAMHAMHU-
OJIEMHBIX CUTYallMl | CBS3U MEXIY HUMU; K{; XUMHUYECKOE paBHOBE-
Ha ocHoBe cucreMHo-| YK-1.2. Onpenenser npoOensl B | cue; 3aKOHOMEPHOCTH XU-
ro oJxo0/a, Beipada- | nHpopManuu, HEOOXOUMOM Ul | MUYECKO KMHETUKY; CIIO-
TBIBATh CTPATETHIO pereHust MpoOIEeMHON CUTYa- COOBI BBIPA)KEHUS COCTABA
necTBui LIUH, U IPOEKTUPYET MIPOLIECChl | PACTBOPOB;
10 UX YCTPAHECHHUIO; Ymeer
VYK-1.3. KpuTrdecku OlIEeHUBAET | MPOTHO3UPOBATH PE3YJIbTaThI
HA/IKHOCTh UCTOYHUKOB UH- (U3UKO-XMMHYECKHUX TTPO-
¢dopmanuu, paboTaer ¢ MPOTHBO- | LIECCOB, IPOTEKAIOIINX B
peurBoi HHpoOpMalueil U3 pa3- | HEXUBBIX CUCTEMAaX, ONIUpPA-
HBIX UCTOYHHKOB; SChb Ha TEOPETUYECKHE MO-
VK-1.4. Pa3zpabarbIBaeT u co- JIO’KEHUS; HAyYHO 000CHO-
JIepKaTeIbHO apTyMEHTUPYET BBIBAaTh HaOJII0/1aeMBble sIBJIC-
CTpATETHUIO PEICHUs MPoOIeM- | HUS; IPOU3BOAMUTH (PU3UKO-
HOM CUTYyalluH Ha OCHOBE CH- XMUMHUYECKHE U3MEPEHUS;
CTEMHOTO U MEXIUCUUIUIMHAP- | MPEICTABIATH JaHHBIE SKC-
HBIX [10JIXO/IOB; [EepUMEHTAIbHBIX UCCIIEN10-
YK-1.5. Ctpout cuieHapuu pea- | BaHUU B BUJE IPAPUKOB H
JM3alMU CTPATEeTUH, onpenenss | Tabull; IPOU3BOAUTh
BO3MO>KHbBIE PUCKU U IIpejyiarasi | HaOJ0JeHus 3a IPOTEKaHU-
NYTH UX YCTPaHEHHUS. €M XMMHUYECKUX pPeakLuil 1
nenatb 000CHOBAaHHBIE BbI-
BO/JIbI; ITPEJICTABIATH pe-
3yJBTATHl YKCTIEPUMEHTOB U
HaOJr0/1IeHU B BUJIE OKOH-
4aTeJIbHOr0 MPOTOKOJIA UC-
CJICZIOBAHUS;
IK- 1 Cnioco6HOCTh camo-  [TIK-1.1. 3Haer ocHOBHBIE cTpaTe- | 3HaeT

CTOSITEJIbHO CTaBUTh
KOHKPETHBIE 3a71a4H
Hay4YHBIX HCCIIE0Ba-
HUI B 0051aCTH PU3UKU
1 pelaTh UX C OMO-
[IIbI0 COBPEMEHHOMN
AnapaTrypsl U UH-
(hopMaIMOHHBIX TEX-
HOJIOTUI C UCIIOJIB30-
BaHHEM HOBEUILIETO
OTEUECTBEHHOIO U 3a-
pyOEXHOTO OTbITa

THUU UCCJICIOBAHUI B BEIOpAaHHOM
oOnactu HpU3MKHU, KpUTEPUH (-
(heKTUBHOCTH, OTPAHUYCHHUS
MIPUMEHUMOCTH.

TIK-1.2. YMmeeT BBIIETIATE U CH-

CTEMATHU3UPOBATh OCHOBHBIC ILICJIN

HCCe0BaHU B BEIOpaHHOM 00-
nacTu (U3UKU, U3BJICKATh WH-
(dhopmaruio U3 pa3IMIHbIX UCTOY-
HUKOB, BKITIOYAs TIEPUOTNICCKYIO
MeYaTh U JICKTPOHHBIE KOMMY-
HUKAIIAH, TIPEJCTABIIATH €€ B IO~
HSATHOM BHJI€ U 3P PEKTUBHO HC-
0JIb30BATh.

T1K-1.3. Biageet HaBLIKaMU aHa-
JUTAYECKON TIepepabOTKN WH-
dhopmaruu, IpoBeICHUS UCCIe-
JIOBAaHUH C TOMOIIBIO COBPEMEH-
HOM anmaparypbl 1 HHpOpMaIH-

OCHOBHBIE 3aKOHOMEPHOCTH
XUMHAYECKON TePMOIHMHAMHU-
K{; XUMHUYECKOE paBHOBE-
CH€; 3aKOHOMEPHOCTH XH-
MHUYECKOW KMHETHKH; CII0-
cOOBI BEIPKEHHSI COCTaBa
pacTBOpOB;

Ymeer

HIPOTHO3UPOBAThH PE3YJIbTAThI
($U3UKO-XUMHYECKUX MPO-
IIECCOB, MTPOTEKAIOIINX B
HEXHBBIX CHCTEMaxX, OMUpa-
SCh Ha TEOPETUYECKHE MO~
JIO’KEHUS; HAyYHO 000CHO-
BBIBAaTh HaOJII0/1aeMbIE SIBJIC-
HUS; TIPOU3BOAUTDH (PU3UKO-
XUMHUYECKHE U3MEPEHUS;
MPEJICTaBISITh JaHHBIE DKC-
HepUMEHTAIbHBIX UCCIIE0-
BaHMI B BUJIC Tpa)MKOB H




OHHBIX TEXHOJIOTHH, 00001IeH s
Y TIPEJICTABJICHUS PE3yJIbTATOB,
MTOJTYYCHHBIX B TIPOIECCE pellle-
HHMS 3a/1a49 MCCIIEIOBAHUS.

TaOJIUIL; TPOU3BOIUTH
HaOJIOZICHUS 33 TPOTEKAHHU-
€M XMMHYECKHUX PEaKUi U
JeyiaTh 00OCHOBAHHBIE BEI-
BOJIbI; PEJCTABISATh pe-
3yJbTaThl 3KCIEPUMEHTOB H
HaOJIIOIEHUH B BUIE OKOH-
4aTEIHHOTO MPOTOKOJIA HUC-
CIICIOBAHHS;

Baaneer
TEOPETUYECKON MOATOTOB-
KOU JUIsl TNTAHUPOBAHUS U
MPOBEICHUS IPUPOIO-
OXpaHHBIX MEPOIPHUATHH;
OCHOBHBIMH METOJIAMHU HC-
CJI€IOBAaHUN COBPEMEHHOM
9KOJIOTHH;, OCHOBHBIMU 3a-
KOHOMEPHOCTSIMH (PU3HKO-
XUMHUYECKHUX MTPOIIECCOB.

4. CTpyKTypa H cojiep:KaHue JUCHUIIUHBI (MOIYJIs1)
4.1. CTpyKTypa JTUCHUNIHMHBI (MOXYJIA)

OO011ast TPyA0E€MKOCTh AUCHUIUIMHBI COCTaBNIsAeT 4 3adeTHbIX eAuHUL, 144 wyacos.

Taoauma 4.1
Bunast yueOHoM paboTh Bcero uac/3au. e.
KonrakTHas pa6ora (Bcero) 64/1,8
Jlexiuu (J1) 32/0,9
[Ipaktuueckue 3ansatus (I13) 32/0,9
CamocrosiTesibHas padoTa (Bcero) 44/1,1
[ToaroroBka K IPaKTUYECKUM 3aHATUSAM 44/1,1
KonTpons camocTosTenpHOI paboThI 36
Bun otuetHocTH 9K3aMeH
OO01mast Tpy10éMKOCTH 144/4
4.2. COAJEP) KAHME JMCHUIIJIMHBI
Taoauna 4.2
2 5
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PA3JEJI I. OCHOBHBIE IOHATUSA TEPMOAUHAMUKHA | 10 16 18 |44

1.1 TloHsTHE TEIIOTHI 2 2 4

1.1. TepmoauHaMHueCKHU€ BEIUUHUHBI. TENI0EMKOCTb. 4 8

1.2. 1, I, Il Hagana TepMoIMHAMUKH 4 8

PA3JIEJI I1. PACTBOPBI 16 16 18 |48

2.1. IloHsiTHE pacTBOPOB. 2 2

2.2. Tunbl pacTBOpPOB: ra3000pa3Hble, KHUAKHE U TBEPbIE 2 2

2.3. CocTaB pacTBOPOB: IByX KOMIIOHEHTHBIX, TPEX KOMIOHEHTHBIX | 6 6 12

¥ MHOTO KOMITOHEHTHBIX. KOHIIEHTpaIsi pacTBOPOB.

2.4. neanbHbIC PETYISpPHBIC U KOHIICHTPUPOBAHHBIE PACTBOPHI 6 6 12

PA3SJIEJ I11. JIE®EKTbI 6 4 8 |14
JledeKThl KpUCTAIIOB U UX THIIBI 2 2 4
KonTtpons nedpexron 2 2 4

Hroro

32 32 44 | 144

JIeKIIMOHHbIE 3aHATHSI

Taomauua 4.3

Ne
n/n

Homep
JIEKIIUM

HaumenoBanmue pa3aeiia 1 TEMbI JUCHHUIIIMHBI

1

2

3

PA3JIEJI 1. OCHOBHBIE IOHATUA TEPMOJINHAMUKHU

Tema 1.1. ITpeamer TepMOIMHAMUKHN KOHJAEHCHUPOBAHHBIX cpell. [lepBoe Hava-
JI0 TEPMOAVHAMMKYN. BHYTpEHHSIS SJHEPTUs NICAIBHOTO ra3a U TBEPIOTO TeNa.
OHTanbnus U ee GU3NIECKUN CMBICTT

Tema 1.2. TemmoeMKoCThb IIpU TIOCTOAHHOM JABJICHUU U o0BeEMeE.

Tema 1.3. OOpaTtumble U HeoOpaTHUMbIE, CAMOIIPOU3BOJIbHBIE U HECAMOIIPOU3-
BOJIbHBIE TEpPMOJMHAMHUEeCcKHe mpolecchl. DopMylIHpoBKa BTOPOro Haydaia
TEPMOJIMHAMUKHI

Tema 1.4. I3meHeHune sHTponuu Npu (a3oBbIX MPEBpALICHUSIX. DHTPONHUS MIPH
HeoOpaTHUMOM Ipolecce

Tema 1.5. CBO6OI[Ha$[ OHCPIruA CUCTEMbI IIPU ITOCTOSIHHOM o0beMe U JaBJICHHH.
CoOTHOIICHUS MCKAY HCKOTOPBIMU TEPMOJMHAMUYCCKUMHU BEJIMYMHAMUA

Tema 1.6. CraTtuctuyeckass MHTEPHPETALNS SHTPONUU. JHTPONUS CMEIIECHUS
pacTBOpPOB (KOH(HUrypalroHHast). DHTPOIUs K0Je0aTeIbHOIO JIBH)KEHUS

Tema 7. DKCIIEpUMEHTAIBHOE ONPENEICHUE SHTAIBIIUU U SHTPONHU. TpeThe
HA4aJ0 TEPMOANHAMHUKHI

Tema 8. TepmoauHaMuyecKre NOTEHIMAIBI U PABHOBECHS B 3aKPBITBIX U 3a-
KpBITBIX cucTteMax. Iloctyinar [linanka u cineacTBus TpeTbero Hayajla TEPMOIU-
HaMmuku. TepMoanHamudeckne NOTeHIMAIbl. CBA3b MEXAYy HUMH, UX IPOU3-
BOJHBIC

Tema 9. Xumunuecknil moteHuman. XuMudeckoe papHoBecue. KoHCTaHTBI XH-
MHUYECKOIO0 PAaBHOBECHS

Tema 10. [TonsiTHEe TEpMOIUHAMUYECKOTO CpoACTBA. Mepa cpoacTsa mo ['u66-
cyu FGJIBMFO.HBI_IY Brruncnenue napuruaJIbHbIX MOJIBHBIX BCJIWMYHH.

PA3JEJI I1. PACTBOPBI

Tema 1. MneanbHbie pacTBopbl. HenpeansHble pa30aBieHHbIE PACTBOPBHI.

Tema 2. KoHueHTpanMoHHbIE pacTBOPHL. M30BITOYHBIE TEPMOIMHAMHYECKHUE
BennunHbL. KBazuxumuueckas TpaKTOBKA pacTBOPOB




7 7 Tema 3. IIpuMeHeHuEe KBa3UXUMHUUECKON TEOPUU K UI€ATbHBIM U PETYJISPHBIM
pactBopam. Pa30BbIC paBHOBECHS

Tema 4. DHTpONUA MIABIEHUS MOTYIIPOBOAHUKOB. J{narpamma sHepruu I u66-
ca — COCTaB Ul JBYXKOMIIOHECHTHBIX CHCTEM

8 8 Tema 5. ®@a3zoBbie npeBpaieHus. Pa3oBbie MEPEXOJIBI IEPBOTO U BTOPOTO PO-
na. Jlmarpammsl ha3zoBoro paBHOBecus (auarpammel coctosinus). [Ipasuio das3
['u66ca

9 9 Tema 6. DOBrekTHueckas peakuus. [lepeTexThueckas peakuus. DBTETOUIHAS

nuarpamma. Jlnarpamma s KOHTPYSHTHOTO M MHKOHI'PY3HTHOI'O IJIaBJICHUS
MeracrabuibHas (pa3a. DMIUPUIECKUE COOTHOLICHNUS, XapaKTEPU3YIOIUE IB-
TEKTUYECKYI0 TOUKY

10 10 Tema 7. YpaBHeHHE KPUBOW JMKBUIYyCa I HUICAIBHOrO pactBopa. Pacuer
KpHUBOH JIMKBHyca. PacTBOpUMOCTh KOMIIOHEHTA B pa3HbIX (hazax

Tema 8. bunapusie cuctemsl 3memenToB Il u V rpynn. CBoboanas sHeprus
O6uHapHbIX cucteM. CpaBHEHHE AMAarpaMM COCTOSIHUSL Pa3IMyHOro THUIa

11 11 Tema 9. IlpumeHeHune quarpaMM COCTOSIHMSL JUISl OJTYUYEHUS MOHOKPHUCTAJIOB
U TOHKHX IIJIEHOK TBEP/JbIX pacTBOPOB. BiusHue MOANOXKKY U MaTepuaia pac-
TBOPUTEJIS] HA MPOLIECC JKUJIKOCTHOM SIUTAKCUU

PA3SJIEJL 1. JIE®@EKTBI

12 12 Tema 10. ledexTsl B KpucTamiax. 3akoH JEHCTBYIOMUX Macc U 3G (HEeKTHUBHBIC
napaMeTpbl KOHCTAHT paBHOBecHUsi. KOHCTAaHTBI paBHOBECHUS C yUETOM IPOIIEC-
ca MOHM3AIIUU

13 13 Tema 11. Oneprus @epMu — XUMUYECKUI OTEHIIUAN 3JIEKTPOHOB B TBEPJBIX
Tenax. YCIOBUS DIIEKTPOHEUTpaJbHOCTH. JloHOpPBI W akuenTopsl. 3a-
BHCHUMOCTb KOHIIEHTpAIMK MPUMECH OT TeMIlepaTypbl. Accounanuu 1eeKTos,
MX KOMILJIEKCHI B 3JIEMEHTAPHBIX MOJTYITPOBOJHUKAX FEPMaHUs U KPEMHMSI

14 14 Tema 12. 3ak0H HEUCTBYIONIUX Macc Il KOMIUIEKCOB. PacueT KOHIEHTpaIuu
KOMIUIEKCOB 0e3 ydera noHuzanuu. Jledektsl B repmanuu u kpemHuu. Hapy-
meHust crexuomerpur. Jedexter. O0mee ypaBHEHHE, ONMUCHIBAIOIIECE 3aBUCH-
MOCTb PaBHOBECHOH KOHIIEHTpalUU Je(PEKTOB HECTEXMOMETPUU B KpPUCTAILIE
OT TeMIEPaTypPhl U JaBICHUS

15 15 Tema 13. OtoOpakeHue HapylIeHHs CTEXMOMETPUU Ha JuarpaMmax CocCTOsi-
Hus. TepMoaMHaMuKa MOBEPXHOCTHU pa3zeiia. DJIEeMEHThl TEOPUH MOBEPXHOCTH
pasznena. YpaBuenue ancopounu ['m60ca. BiusiHue auciokaruii Ha pacTBOpHU-
MOCTh IPUMECHBIX aTOMOB. BHelIHee 1 BHyTpeHHee reTTeprupoBanue. /[Be cxe-
MBI (hOPMHUPOBaHMS BHYTPeHHET0 reTrepa. [Ipernenurare

16 16 OB30PHAA JIEKIIUA

IIpakTHyeckne 3aHATHA

3-uii cemecTp Taoauna 4.4
Ne
. Homep 3ansTus HanmeHnoBanue pasaeia
PA3JIEJI 1. OCHOBHBIE ITIOHATHUSA TEPMO/JIMHAMUKHA

1 1 Pemenwne 3agau: 1.1, 1.2, 1.3

2 2 Pemenue 3amau: 1.4, 1.5, 1.6

3 3 Pemenne 3agau: 1.7, 1.8, 1.9

4 4 Pemenue 3amau: 1.10, 1.11, 1.12




5 5 Pemenne 3anau: 1.13, 1.14, 1.15

6 6 Pemenue 3amau: 1.16, 1.17, 1.18, 1.19

.19 7 Pemenue 3amau: 1.20, 1.21, 1.22

8 8 Pemenue 3agau: 1.23, 1.24, 1.25, 1.26

9 9 Pemenue 3amay: 1.27, 1.28, 1.29
PA3JEJI I1. PACTBOPBI

10 10 Pemenue 3amau: 2.1, 2.2, 2.3

11 11 Pemenue 3anau: 2.4, 2.5, 2.6

12 12 Pemenue 3agau: 2.7, 2.8, 2.9,2.10
PA3JAEJI I1l. IE®EKTbI

13 13 Pemenue 3agaun: 3.1.

14 14 Pemenue 3amauu: 3.2.

15 15 [Tponomxenue peumenus 3agauu 3.1

16 16 3adeTHOE 3aHATHE
O01mee yncJio 9acoB 32

5.00pa3oBaTe/ibHbIE TEXHOJIOTUH
A.X. Marues. TepmoanHaMuKa MOJIYIPOBOJHHUKOBOTO MaTEpUATOBEACHUSA. YUeOHOe mocodue

MaructpoB crneunanbHoctd  «®dmzuka». - Marac:;, HWurl'yY, 2021 223 c.: wun.66.
https://disk.yandex.ru/i/FBafHQC11tGn7A

6.YueOHO-MeTOIMYECKOE oO0ecreyeHrne CaAMOCTOSITEIbHOH PadoThl CcTyAeHTOB. OueHOYHbIe
CPeACTBA JJIsl TEKYIIero KOHTPOJIsSI yCIeBaeMOCTH, NNPOMEKYTOYHOM aTTeCTANMHU 110 HTOraM
OCBOCHUS IMCUMIINHBI.

HexkoTtopsie TeMBI BBIHOCATCS HAa CaMOCTOATENIBHOE U3ydeHue. M3ydeHne 3Tux BOIPOCOB BO3-
MOKHO C HCIIOJIb30BAaHMEM AJIEKTPOHHBIA KypC JUCIHIUIMHBI, HAaIUCAaHHOrO caMuM aBTopoM (A.X
Martues).

[lepedeHb TeM, BBIHOCHMBIH JUIsI CAMOCTOSITENILHOM PabOTHI MpeacTaBieH B Tabmuie 6.1.

6.1. Ill1an caMoCTOATEIbHOI PadOTHI CTY1€HTOB

Ta6auna 6.1
Bun Pexomennyemas | KonnuectBo
Ne Tema CaMOCTOSITENIbHOM | 3agaHue | JmMTeparypa 4acoB
HE/I. paboTsl
OHTponus KoyeOATeNbHOIO|  Hammcanme W3Y4YUTh | DIIEKTPOHHBII 4
1 ABIKCHUS KOHCIIEKTa kypc TKC
(A.X Matues).
XMMUYECKUH TOTEHIHUAIL Hanucanme U3YYUTh | DIIEKTPOHHBIN 4
2 | XuMHYecKoe paBHOBECHE. KOHCIIEKTA kypc TKC
KoHcTaHThl XMMHUYECKOTO (A.X Martwues).
paBHOBECHS.
®da30BbI€ IPEBPALCHUS. Hammcanme U3YYUTb | DJIEKTPOHHBIN 4
3 da3oBble NEPEXOabI KOHCIIEKTA kypc TKC
IIEpBOTO U BTOPOTO poAaa (A.X Matues).
YpaBHEeHME KPUBOI Hamucanme U3YYUTh | DJIEKTPOHHBIN 4
3 |AMKBUAyca Ui UACATBHOTO KOHCIIEKTa kypc TKC



https://disk.yandex.ru/i/FBafHQC11tGn7A

pacTtBopa. (A.X Matues).
Oneprus epmu — Harcanme U3YYUTh | DJIEKTPOHHBIN 4
4 XMMHUYECKUN TOTEHIIAAI KOHCIIEKTa kypc TKC
3JIEKTPOHOB B TBEPIBIX (A.X Matues).
Telax.
Acconmanust 1edexros, ux Harmcanme U3YYUTh | DJIEKTPOHHBIN 4
S5 | KOMIUIEKCHI B 3JIeMEHTap- KOHCIIEKTa kypc TKC
HBIX ITOJYIIPOBOJHHUKAX (A.X Matues).
repMaHMsl U KpeMHHUs

6.2. MeToauyeckne yKa3aHusl M0 OPraHU3AMUHN CAMOCTOSAITEJIbHON PadoThI CTY/1€HTOB

CryneHT, ucCnonb3ys JIEKTpOHHOE yueOHoe mocodue, a TakKe BY30BCKHH y4eOHHMK 1o Moieky-
JSpHON (U3MKE U TEPMOJMHAMUKE M3y4aeT JaHHBIA MaTepuall U COCTaBJISET KOHCIEKT KOHCIEKTHI B
JAOMAIIHUX YyCJIOBUAX.

6.3. Martepuanbl A8 NpoBeJeHHs TeKYILIero U NMpOMe:KyTOYHOI0 KOHTPOJISI 3HAHUM CTy-
JICHTOB
OHTPOJIb OCBOCHHMS KOMIIeTeHM I

Tabmuma 8.1
Komnerenimm,
Ne Bun xontpons | KoHTposnupyemslie TeMbl (pa3aensl) KOMITOHEHTBI KOTOPBIX
\n KOHTPOJUPYIOTCS
1 IIpoBepka PA3JIEJI 1. OcHOBHBIE TOHATUSA VYK-1, IIK-1
KOHCIIEKTOB | TEPMOJIMHAMUKHU
2 IIpoBepka PA3/IEJT Il. PacTBOpHBI VYK-1, IIK-1
KOHCIIEKTOB
3 IIposepka PA3JIEJT . dedexTo VYK-1, IIK-1
KOHCIIEKTOB

IIpuMepHbIi IepedyeHb BONPOCOB, BBIHOCUMBIX HA JK3aMeH

1. IlepBoe Hayaso TepMOAMHAMUKH. BHYTpeHHssI 3HEprusi MealbHOrO raza M TBEPJOro Tena.
OHTaNBNUA U €€ PU3NUECKUI CMBICI.

2. TemmoeMKOCTh MpH MOCTOSTHHOM JIaBJICHUH U 00bhEME.

3. OOpatumble U HEOOpaTHMbIEe, CAMOIIPOM3BOJIbHBIE U HE CAMOIIPOU3BOJIbHbBIE TEPMOIMHAMUYE-
ckue mpouecchl. opMyIupoBKa BTOPOro Havyajia TEPMOJAUHAMUKH.

4. V3MeHeHHe SHTPOIHUU MPH (PAa30BbIX MPEBPALICHUIX. DHTPOIHS IPH HEOOPATUMOM MpOILIecCe.

5. CBoOopaHast SHEprUsi CUCTEMBI IPU MOCTOSSHHOM 00beMeE U J1aBJICHUH.

6. CooTHOILIECHNUS MEXY HEKOTOPHIMU TEPMOIUHAMUYECKUMHU BEIUYHMHAMHU.

7. CrartucTuyeckass HUHTEpIIpEeTalus SHTPONHUHU. DHTPOIHUS CMEIIEHUs PacTBOPOB (KOH(UTypalu-
OHHas).

8. DHTponwus K0JeOATeTLHOTO IBUKCHHUS.

9. DKcneprMEHTAIbHOE OTIpeIeIEHUE SHTAIBINH U SHTPOITUH.

10. TpeTbe HaYaJIO TEPMOTUHAMHUKH.

11. TepmoarHaMHUECKHE OTEHLIMAIBI M PABHOBECHUS B 3aKPBITHIX U 3aKPBITHIX CUCTEMAX.

12. lloctynar [1nanka u cneACTBUS TPETHETO Hauana TEPMOTUHAMHUKH.

13. TepmoauHaMuyeckue NoTeHIMAIBI. CBsA3b MEXKIY HUMH, UX TIPOU3BOTHBIC.

14. Xumudeckuii moTeHIman. XuMHIeckoe paBHoBecre. KOHCTaHTBI XUMUYECKOTO PAaBHOBECHS.
15. TloHsiTHE TEPMOANHAMHYECKOTO CpocTBa. Mepa cpoactsa o I'ub6cy u I'enbmronbiry



16.
17.
18.
19.
20.
21.
22.

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.
35.
36.
37.
38.
39.
40.
41.

42.

43.
44,

45.
46.
47.
48.

49

Brruncnenue mapiiuanbHBIX MOJIBHBIX BETTHYHH.

WneanvHbie pacTBopbl. HenaeanbHblie pazdaBiieHHbIE PACTBOPBI.

KonueHnTpannonHsie pacTBOpHI. M30bITOUHBIE TEPMOIUHAMUYECKIE BETUYNHBI.
KBazuxumuueckas TpakTOBKa pacTBOPOB.

[TpruMeHeHNnEe KBa3UXMMUYECKON TEOPUH K HJICATTHBIM U PETYIISIPHBIM PacTBOpPaM.

®a30BbIC PABHOBECHS.

DOHTpoNHs IJIaBJICHUS TOJYNPOBOAHUKOB. Jnarpamma sHeprun ['m66ca — coctaB s OBYX
KOMITOHEHTHBIX CUCTEM.

®a3o0Bble npeBpalieHus. PazoBble IEPEXO0/IbI IEPBOTO U BTOPOIO PoJa.

Huarpammsl (ha3oBoro paBHoBecHs (auarpamMmbl coctosinus ). [IpaBumo ¢a3 ['md0ca.
OBTeKTHYecKas peakuus. [leperekTnyeckas peakuus. DBTETOUIHAS AUarpaMMa.

Jnarpamma Jj1st KOHTPYSHTHOT'O U MHKOHTPYSHTHOTO Tu1aBiieHus MetactabunbHas dasa.
OMIUPUYECKHE COOTHOIICHHS, XapaKTePU3YIOIINE 3BTEKTUYECKYIO TOUKY.

YpaBHEHHE KPUBOH JIMKBHIyCA JIsl UJICATBHOTO PACTBOPA.

Pacuer xpuBo# nukBUAYyCA.

PacTBoprMOCTh KOMIIOHEHTA B pa3HbIX (hazax.

bunapnsie cucremsl a5emeHToB |l 1 V rpynn. CBo6oiHas 3Heprust OMHAPHBIX CUCTEM.
CpaBHeHuE 1UarpaMM COCTOSTHUS Pa3JIMYHOIO TUIIA.

[IpumeHeHne muarpaMM COCTOSIHUS JUTSL TOJYYSHUsI MOHOKPUCTAJUIOB M TOHKUX IUIEHOK TBEp-
JIBIX PaCTBOPOB.

BrusiHrE MOUTOKKH U MaTeprana pacTBOPUTENS Ha MPOIECC )KUIKOCTHOM AUTAKCHH.
JedexTsl B KpucTamiax.

3aKoH IeHCTBYIONMX Macc U 3((HEeKTUBHBIC TapaMeTPbl KOHCTAHT PABHOBECHS.

KoHcTaHThl paBHOBECHS C YYETOM MpoIecca HOHU3AIUY.

Oneprust PepMu — XUMUYECKUN TTOTEHIIMAJ SJIEKTPOHOB B TBEPJIBIX TEJaX.

VY ci1oBUs 371€KTPOHEHTPAIBHOTH. JJOHOPBI U aKIIENTOPHI.

3aBHCUMOCThH KOHIIEHTPAIMH TPUMECH OT TeMIIepaTyphI.

Acconmanys 1e(eKToB, MX KOMIUIEKCHI B 3JIEMEHTApHBIX MOJIYNPOBOJHUKAX TE€pPMaHUS U
KPEMHHSL.

3aKoH JIeHCTBYIOIIMX Macc Uil KOMILJIEKCOB. PacueT KOHIIEHTpaluu KOMIUIEKCOB 0e3 ydera
MOHU3AIUH.

JledexTtsl B repmanuu U KpeMHuu. Hapymenus crexuomerpui. JleexTsl.

OO01iee ypaBHEHME, OINKCHIBAIOIIEE 3aBUCUMOCTh PABHOBECHON KOHILEHTpalUUU 1e(eKTOB He-
CTEXHOMETPHUH B KPUCTAJUIE OT TEMIIEPATYpPhl U JIaBJIECHUS.

OToOpakeHne HapyIICHUsI CTEXHOMETPUH Ha IMarpaMMax COCTOSTHHUSL.

TepMoarHaMUKa HOBEPXHOCTH pa3jena.

DIeMEHTHI TEOPUH TTOBEPXHOCTH paszfiena. Y paBHeHue ancopouun ['udoca.

BnusHue aucnokanuii Ha pacTBOPUMOCTb MIPUMECHBIX aTOMOB. BHelIHee U BHYTpeHHE reTTe-
pHUpOBaHUE.

. JIBe cxembl (hopMUpOBaHMs BHYTpeHHETO reTTepa. [Ipenenurarsl.

7. Y4eOHO-MeTOAHYECKOE U MAaTepHAJbLHO-TEXHHYecKoe obecrnedeHHne JUCIUTITIHHBI
8. MeTtoanyecKkue peKOMeHAALMH MPenoIaBaTe/ 0
TepMonnHaMuKka KOHJIEHCHUPOBAHHBIX Cpell MPEACTaBisAeT co00il OOMMPHYIO, MHOTO JTUCIIH-

IUIMHAPHYIO U JJOBOJIBHO CIIOKHYIO 001acTh 3HaHui. [loaToMy, 4TOOBI TOHECTH MaTepual 10 CTy/AEH-
Ta, HEOOXOIUMO YAENATh 0c000€ BHUMAHUE CUCTEMAaTHYHOCTH, HATJISIIHOCTH M JIOCTYITHOCTU HU3JI0KE-

Hus. B Hacrosiiiee Bpemsi (hakTHUUECKU CYIIECTBYET Majl0 yUeOHMKOB M MOCOOMI MO JaHHOW JUCIIH-

mnHe. [103ToMy OCHOBHAsI Harpys3Ka JIOKUTCS Ha JIeKIUH. g u3ydeHus CTyIeHTaMH JaHHOTO Kypca

B MPHUHILHUIE AOCTATOYHO 3HAHME OCHOB MOJICKYJIIPHOM (D)M3MKU, TEPMOJMHAMHMKH, OCHOBHBIX Haydall

CTaTUCTHYECKON (PU3UKU U OCHOB BBICHICH MaTEeMaTHKU.



MeToanuyecKkue PEKOMEHAAIUH CTYACHTaAM

Jlnst u3ydeHus CTyIEHTaMH JAHHOIO Kypca B IPUHLUIIE JOCTaTOYHO 3HAHHE OCHOB MOJIEKY-

J'ISIpHOfI (bI/ISI/IKI/I, TCPMOANHAMUKHU, OCHOBHBIX Ha4dall CTaTHUCTHYCCKOM (bI/I3I/IKI/I 1 OCHOB BBICIIICH MaTe-
MAaTHKMH.

Tak xak y‘le6HI/IKOB u y‘le6HHX rnocoOuii mo ﬂaHHOﬁ JUCHUIITIMHE OYC€Hb Majlo, TO OCHOBHAas

Harpy3Ka JIO)KUTCS Ha JICKIIMM M UX KOHCIIEKTUpOBaHUE. J[JIs1 TOMOJIHUTENFHOTO U3yUYEeHUSI U CAMOCTO-
ATeIbHON pabOTHI MpeJIaraeTcsi UCIOJIb30BaTh PEKOMEHIYEMYIO JTUTEPaTypy.

7.1. YueOHas qureparypa:

OcHoBHasi IMTEepaTypa

1. A.X. Marues. TepmoauHaMuKka MOIyHIpOBOJHUKOBOTO MaTepHalioBeIeHHs. Y4eOHoe mocodue
MarucTpoB crenuaibHocTH «@u3uka». - Marac:;, HWarl'y, 2021 223 c.: wn66.
https://disk.yandex.ru/i/[FBafHQC11tGn7A

2. B.U. 3unenko, B.I1. Copokun, ILII. Typuun. OcHoBbl pusuku TBepaoro tena. M3a-so OM,
Mocksa 2009, 335 c.

3. P.X. lamames TepmoanHamMuKa MOBEpXHOCTHBIX siBieHUH. M31-Bo @M, Mocksa 2008, 278 c.

4. Y. Ilyn, ®.Oysuc, —Hanortexnonoruul, M., «Texnocdepar, 2008.

5. «HanotexHonOruu B OmmKanieM AeCATUICTHIY, 1o pea. M. Poko. M.. Mup. 2002.

JlonoiHUTeIbHAS JTUTEpPaTypa

1. H.I. Xnebuos, B.A. Boratsipes, JI.A. [Ipikman, b.H. Xne6moB, "30710Tbie HAHOCTPYKTYPHI C
MJIa3MOHHBIM PE30HAHCOM JIJIs1 OMOMEIMIIMHCKUX HcclieqoBanuii", Poccuiickue HaHOTEXHOIIO-
ru, 1.2 (3-4), 2009 (www.nanorf.ru).

2. S. Datta, —Electronic transport in mesoscopic systemsl, (Cambridge Univ. Press, Cambridge,
7 1995).

3.

S. Datta, —Quantum transport: atom to transistor, (Cambridge Univ. Press, Cambridge, 2005).

7.2. UHTEpHET-pecypChl

Ha3Banmue pecypca Ccblika/noctyn

DJekTpoHHas OMOIMOTeKa OHIaH «EIuHOEe OKHO K http://window.edu.ru
00pa3oBaTEILHBIM pecypcam

«O6pazoBaTenbHbIi pecypc Poccum http://school-collection.edu.ru

@denepanbHblil 00pa3oBaTENbHBIA MOPTAN: yUpexkKae- http://www.edu.ru
HUs, mporpammel, craaaptsl, BY3e1, tectel E1O, THA

®denepanbHbIi LEHTP MH(POPMAIIMOHHO- http://fcior.edu.ru
oOpazoBartenbHbIX pecypcoB (PLIMOP)

Pycckast BupTyasipHasi Oubanoreka http://rvb.ru

ExxenenenbHuk Hayku U ob6pasoBanust lOra Poccun
«AxaneMus»

http://old.rsue.ru/Academy/Archives/
Index.htm

Hayunast snektponHasi Oubauoreka «e-Library»

http://elibrary.ru/defaultx.asp

DneKTpoHHO-O0nbmoreunas cucrema IPRbooks

http://www.iprbookshop.ru

3H€KTpOHHO-CHpaBO‘-IHa$I CUCTCMa JOKYMCHTOB B
cthepe obpazoBanus «MHGOpMEOY

http://www.informio.ru

HNudopmannonno-npaBoBasi cucrema «KoHCynbTaHT-
IITIOC)»

CereBasi Bepcus, IOCTyIIHA CO BCEX
KOMITHIOTEPOB B KOPIOPATUBHOW CETH
Nurl’'y



https://disk.yandex.ru/i/FBafHQC11tGn7A
http://www.nanorf.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/

OnekTpoHHO-0nbaroTeuHas cuctema «tOpait» ‘

https://www.biblio-online.ru

7.3. TIporpaMmmHoOe oGecnieyeHue
Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016

Antusupycnoe [10 Kaspersky endpoint security

1
2
3. Microsoft Office 2007, 2010, 2016
4
5

CnopaBouHo-nipaBoBas cucteMa “I'apant”
6. Onepannonnas cucrema Microsoft Windows XP Professional.
7. ITaker npukinaaubeix mporpamm Microsoft Office 2003 Professional.
8. Ilporpammusiii npoaykT « AHTHUBUpPYC Kacnepckoroy.
9. IIporpammusrit mpoaykT FineReader 7.0 Professional Edition.

10. IIporpammuslii npogykt MATLAB 6.

7.4. MaTtepuajibHO-TeXHHYeCKOe o0ecneuyeHue

TepmoauHna-
MHKa KOH/EH-
CUPOBAHHBIX
cpen

YuebHas aymuropusi I
JEKIUOHHBIX 3aHATHH (Ne
306) 386132, PU,
r.Hazpans, ['amyp3uesckuii
OKpYT, ya1. MaructpaibHas,
39a, Kopnyc 3E

Cron mist mpenoaBatens - 1 mT. (COCTOUT U3 2-X CEKIUH);
CTyJN Ui mpemnonasatens -1 mr.; gocka - 1 mrT.; TpuOyHa-1
T, CTOJI — 28 1IT.; cKaMbg-56 1T

JlaGoparopus Ne301
386132, PU, r.Hazpans,
lMamyp3ueBckuil OKpyT, Y.
MarucrpanbHas, 39a, Kop-
nyc 3E

Cron nnst mpenogaBaTens - 1 mT; cTyn A npenoaasarens -1
IIT.; TOCKa - 1 mT.; cTOMX - 8 mIT.; ckaMbsA-16 T, oprrexHuKa,
nmoctyn kK cetu VHTepHET (BO BpeMs CaMOCTOSTENBHOM TO/I-
TOTOBKHU U Ha J1aOOPaTOPHBIX 3aHATHUSAX).
ABTOMaTU3MPOBAHHBIN J1TA0OPATOPHBIA CTCHI JJI HCCIEHO0-
BaHUsl MarHuT. CBOWCTB MaTep. 1. TexHuku ®O-MM (c
[IOOM).

ABTOMaTU3MPOBAHHBIN J1TA0OPATOPHBIA CTCHI JJIs HCCIEIO0-
BaHUs nonynpoBoaHukoB ®2-0X (c I[IDPM). ApromaTusu-
POBaHHBIN J1TAOOPATOPHBIA CTEH VI UCCIEIOBAHUS CBOMCTB
OJTHOKOMITOHEHTHBI U MHOTO KOMIIOHEHTHBIX IOJIYTPOBOJ-
HUKOBBIX MarepuanoB ®J. YcTaHOBKa Ui U3yUCHHS TEMIIe-
paTypHOW 3aBHCHMOCTH 3J. METAJIOB M IIOJYNPOBOJHUKOB
OII3 07.
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Pabouas nporpamma qucuuiuivHel « TepMoanHaMKKa KOHIEHCHPOBAHHBIX CpPell» COCTaBJIEHA B CO-
orBercTBuH ¢ TpeboBanusmu PI'OC BO mno nampasnenuto noaroroBku 03.04.02 dwusmka, yTBep-
KJIEHHOTO TpHKa30M MuHHCTepcTBa oOpa3oBaHusi M Hayku Poccuiickoit dexepanuu ot 7 aBrycra

2020r. Ne 914

[Tporpammy coctaBui: 1.¢-M.H., mpodeccop kadenpsr «Pusznka» Martues A. X.

[Tporpamma onoOpeHa Ha 3acenanuu kadeapsl « Pu3nKa»

ITporoxon Ne 10 ot «20» urons 2023 roxa

W.o.3aB.kadeapoit Hanpruesa M. A.

[Tporpamma ogo06peHa YueOHO-METOAMYECKUM COBETOM (PH3UKO-MAaTEMAaTHIECKOTO (paKyIbpTeTa
[Tporokon Ne 10 ot «23» urons 2023 roga

[Tpencenarens YueOHO-METOAMUYECKOTO COBETA (PaKyIbTETa /Hanbruesa M. A.

HporpaMMa pacCcMOTpCHA Ha 3aCCAaHUN yqe6HO'MeTO,I[I/I‘{eCKOFO COBCTAa YHUBCPCUTETA

[Tporoxoi Nel0 ot «28» mroHs 2023T.



CaeneHnnsi 0 nepeyTBep:KIeHNH NPOrPpaMMbl Ha OYepeJHON y4eOHbIH roJ M perucrpa-

MK U3MEHEeHU

VueOHsblit
rong

Pemenwne kaden-
pHI

(Ne mporokoa, 1ata)

BHecennbie n3MeHeHU

[Toxmucek 3aB. kaden-
poit




