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1. HEJIM OCBOEHMSA JUCIIAITJIMHbI

[enstmu OCBOCHHS TUCHUTUIMHBI « TepMOIUHAMUKY KOHACHCUPOBAHHBIX Cpell» SBISIOTCS MPHOO-
peTeHUe CTyIeHTaMU KaK (yHIaMEHTAIbHBIX 3HAHUH 00 OCHOBAX OIMCAHMS PABHOBECHBIX U HEPABHO-
BECHBIX CHCTEM Ha OCHOBE OOIIUX METOJOB TEPMOJAMHAMHKH, CTATUCTUYCCKONH MEXaHUKH U (pu3nde-
CKOM KUHETUKH, TaK U HABBIKU PEIICHHS M MCCIICOBAHUS KOHKPETHBIX (PM3UYECKUX 3a/1a4; UCTIOIb30-
BaHUs MOJyYCHHBIX 3HAHUHN B BBICOKUX TEXHOJIOTHUSX.

3/1ech paccMaTpUBAIOTCS OCHOBHBIE 3aKOHOMEPHOCTH, BhITeKatomue u3 |, I1. u 1l 3akonoB Tepmo-
TUHAMUKU. JICKIIMOHHBIA KYypC ¥ IPAKTHYECKUE 3aHITHS [IOMOTYT YCTAaHOBHUTH CBSI3b MEXKIY TEPMO/IH-
HaMHYECKUMH BenuunHamMu. Oco0oe BHUMaHHE aKIEHTHPYETCS Ha HEKOTOPBIX TEPMOJIMHAMHYECKUX
pacuerax, KOHIIEHTpauu 1e()EeKTOB B TBEP/IBIX TENaX, a TAaKXKe Ha WHPOPMAIIUH, TTOTyUYSHHOU U3 JAHa-
IpaMM COCTOSTHHSL.

B pesynbrare uzydeHus AUCHUILTUHBI CTYICHTHI JTOJKHBI 3HATH:

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

2. TIOBEJCHHWE MATCPUATIOB B PA3IMYHBIX YCIOBHSX, YTO JACT BO3MOXKHOCTH M30€XKaTh ONIHOOK,

CBSI3aHHBIX C HE3HAHUEM TEPMOJIMHAMUYECKUX (DaKTOPOB.

3. CTeneHb MPOTEKAHUS XUMHUECKON pPeaKIny, PACCUYNTATh KOHIICHTPALIUIO TEPEKTOB.

W3naraemplii Kypc 1aeT BO3MOXKHOCTh KOMOMHUPOBATh METO/IbI KIIACCHYECKONW TEPMOJIUHAMUKU H

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

Ilepeyennb 3a1a4 npogeccuoHATbHOI /1eITeIbHOCTH BHINMYCKHUKOB:

Koa m naumMeHoBa-

O000menHbIe TPyAOBbIe GYHKIMHT

Tpyaosbie 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 CPEIHEro
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 JOIOJHUTEIbHON
00111e00pa30BaTEIILHOM
MPOTPAMMBI

A01.6

6.1

Opranuzanys 10CyTroBoi
JIESTEIILHOCTU 00yYaro-
LIMXCsI B TIpoLIecce pea-
JU3aLUH OTIOTHUTEb-
HO¥ 001Ie00pa3oBaTEIb-
HOU IPOrpaMMBbL

A.02.6

6.1

ObecneueHne B3auMO-
JICUCTBUSA C POAUTEISIMU
(3aKOHHBIMU TIPEICTABU-
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




OpraHu3aiuoHHoO-
MeTOoauIecKoe obecre-
YCHHE peaiu3alliu J10-
HOJHUTEIBHBIX 00I1Ie-
00pa3oBaTeIbHBIX MPO-
rpaMm

Opranu3zamnus u mposese-
HUE MCCIICIOBAaHUIN PhIHKA
[YCITYT JTOTIOJTHUTEIEHOTO
oOpazoBaHMs neTel U
B3POCITBIX

B/01.6

6.3

Opra"m3anoHHO-
Me1arornyeckoe Compo-
BOXKJICHUE METOINICCKON
IMesITeIbHOCTH TIeJJaroroB
ITOTIOTHUTETFHOTO 00pa-
BOBaHUs

B/02.6

6.3

IMOHUTOPHHT U OLICHKA
KauecTBa peaau3alii 1e-
maroraMmu JOTIOJTHATEIb-
HBIX 001eo0pa3oBaTesb-
HBIX IIPOrpaMM

B/03.6

6.3

Opranu3auoHHoO-
remaroruyeckoe odec-
MeYCHUE peaTn3anuu
JIOIIOJIHUTEILHBIX 00-
e00pa30BaTEIbHBIX
MporpaMm

Opranuzaus JOMOTHH-
TEJILHOT'O 00pa30BaHuUs
JeTed U B3pOCIIbIX IO
OJTHOMY WJIN HECKOJIBKUM|
HalpaBJICHUAM OCATCIIb-
HOCTH

C/03.6

6.3

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII MATUCTPATYPBI

Huctunnuna « TepMoanHaMuka KOHACHCUPOBAHHBIX Cpe» BXOIAUT B MaKeT JUCIUILIMH Onoka 1,
dbopmupyromux (QyHIaMeHTallbHOE oOpa3oBaHHe MarucTpoB 1o HampasieHuto 03.04.02 dwusuka.

[Tpodwmie «Pu3nka NOTYIPOBOTHUKOBY. JluciuiuimHa n3ydyaercs B 3 ceMecTpe.

B Tabn. 2.1 npuBeneHbl Ha3BaHUS MPEIMETOB U Pa3ZeiioB, KOTOPbIE HEOOXOIUMO YCBOWTH JUIS

HN3YUYCHUSA JUCHUIIIIUNHBI <<TepMOI[I/IHaMI/IKa KOHACHCUPOBAHHLBIX CPEI».

I[I/ICI_II/IHJII/IHa ((TCpMOI[I/IHaMI/IKa KOHACHCHUPOBAHHBIX CPCI» SABJIACTCA OCHOBHOM IJ1s N3YyUCHUA
JUCLHUIUINH: «DU3UKH MOJIYIIpOBOAHHUKOBY, «DHU3NYECKHUE OCHOBBI BaKYYMHOﬁ TCXHUKN)), «OCHOBBI
(I)I/IBI/IKO-XI/IMI/HICCKOFO aHaJiju3ay, «Duzuka MMOJIYIIPOBOAHUKOBBIX HpI/I60pOB», KOTOPBIC YUTAKOTCA I~

PpaJluICJIbHO WJIA TTO3KE.

B tabmn. 2.1, 2.2 npuBeneHsI Ha3BaHUS PEIMETOB M Pa3eiioB, KOTOPbIE HEOOXOIUMO YCBOUTH

JJI U3YUCHUA TUCHUIITTMHBL ((TepMO)II/IHaMI/IKa KOHACHCUPOBAHHBIX CPEO».

Ces3b JAUCHMIIMHBI ¢ MPEAINECCTBYIOIMUMHU TUCHUILIMHAMHA
H CPOKH UX U3YyUYCHUSA

Tao6auuna 2.1

cpem

I[I/ICI_[I/IHJII/IHI:I, OpeAIICCTBYIOIHNUEC JUCHUIIIIMHC ((TepMOI[I/IHaMI/IKa KOHACHCUPOBAHHBIX

1 | By3oBckuil kypc ¢puzuku

2 | By3oBckuii MaremMaTuku




CBs3b IJUCHHUIIIHHBI «TepMozmHaMmca KOHACHCUPOBAHHBIX

cpea» €O CMEKHBIMHU TUCHUIIVIMHAMHA

Tannua 2.2
Jucuuninnza Paznensl, 3HaHHE KOTOPBIX HEOOXOIUMO NIPU U3yYCHUN
JUCLUILIAHBI
®dusuka OcHOBHbBIE NOCTYJaThl U IOJIOKEHUS KBAHTOBOW TEOPHUM; TYHHEJbHBIN
KOHJIEHCUPOBAHHOTO | 3P (EeKT; CTpoeHHE aTOMa U CBA3b C MEPHUOAUUECKON CUCTEMON 3IEMEHTOB
COCTOSIHUS MeHeneeBa; BBICOKOTEMIIEPATYPHAsl CBEPXIIPOBOJAUMOCTE U IPOCTEH-
LIME YCTPOICTBA HA €€ OCHOBE
dusnueckue OcHOBBI ()M3KMKH BaKyyMa, TeJa; IPUHIUIIBI H METO/IbI €T0 MOTyYSHHS.

OcHoBBI Bakyyma

duzuka
MOJIYIIPOBOIHUKOB

TeOpCTI/I‘IeCKI/Ie OCHOBBI (1)I/ISI/IKI/I IIOJIYIIPOBOJHHUKOB, KBAHTOBEIC 00BsC-
HCHHA BCCX NPOUCCCOB MMPOUCXOAAINX B HUX IMPU BHCITHUX B03I[€I>'ICTBH-
aX. KHaCCH(bHKaHHH TBCPAbIX TCJI Ha MCETAJJIbI, IIOJYIIPOBOJAHUKU U OH-
OJICKTPHUKHU; OCHOBHBIC JJICKTPUUCCKHUEC, MAIrHUTHBIC U ONTUYCCKUC CBOI-
CTBa TBCPABIX TCJI, MCXaHU3MbI IIPOTCKAHUS TOKAIO

OcHoBBI (HU3HKO-
XUMHYECKOTO
aHaim3a

Meroasl SKCIIEPUMEHTAIBHOIO MOJIYYEHUS U UCCIIEAOBAHUS [1apaMeTPOB
U XapakTEPUCTUK MAaTEpUAJIOB, TBEPAOTEIbHON, HAHODJIEKTPOHUKH. Tex-
HOJIOTHUSL M3TOTOBJICHUS JIEMEHTOB AJIEKTPOHHOM TEXHHUKH. OCHOBHBIE

TEHJICHIIMU Pa3BUTHS DJIEKTPOHHON KOMIIOHEHTHOM 0a3bl

3.  PE3VYJIbTATbI OCBOEHUA JUCHUIIJIMHbI «TEPMOJANHAMUKA KOH-
JEHCHUPOBAHHBIX CPE/I»
[Tpouecc nu3yueHus: JUCUMILIUHBI HANIpaBJIeH HAa (POPMUPOBAHUE AJIEMEHTOB CIEAYIOLIUX KOMIIE-

teHui B coorBeTcTBMM ¢ PI'OC BO no naHHOMY HanpaBIIEHUIO:

IPaMOTHOCTb TpU
pelieHuu npogeccu-
OHAJIbHBIX 33Ja4

KOHBI B 00JIaCTH €CTECTBEHHOHA-
YUYHBIX AWCHHILIWH.

K onki-2.

VYMeeT HCIIO0IB30BaTh €CTe-
CTBEHHO-HAy4YHbIC 3HAHUS TIPHU
00BSCHEHUH IKCIICPUMEHTOB,
perieHus mpohecCuoOHaTbHBIX
3a1ad4.

Taoauna 3.1.
KOI[ KOMIIC- HanmenoBanue I/IHI[I/IKE[TOP JOCTHUKCHUSA B PE3YJIbTaTC OCBOCHUA
TCHIIUN KOMIICTCHIINN KOMIICTCHIINU JUCHUITIITUHBI 06yqa}01111/1171-
(3axpenniennulil 3a OUCYUNTUHOLL) co:
OIIK-1 Nudopmannonno- MK onxi. 3Haer
KOMMYHHKAaTHBHAasA 3Haer TEOPHIO U OCHOBHEBIC 3a- OCHOBHBIC 3aKOHOMECPHOCTHU

XUMHUYECKON TePMOAMHAMHU-
KH; XHMAYECKOE paBHOBE-
cHe; 3aKOHOMEPHOCTH XH-
MUYECKON KMHETHKH, CIIO-
COOBI BBIPa)KEHUS COCTABA
pacTBOpOB;

Ymeer

MIPOTHO3UPOBATH PE3YIIbTATHI
(U3UKO-XMMUYECKHUX TPO-
[IECCOB, MPOTEKAOIINX B
HEKUBBIX CUCTEMaX, OTHpa-
ACh Ha TEOPETUYECKHE MO-
JIOKEHUsT; HAyYHO 000CHO-
BBIBATh HAOII0/1aeMBble sIBJIC-
HUS; IPOU3BOANTE (PU3UKO-
XMUMHYECKHE U3MEPEHNUS;




IPE/ICTaBIATh JaHHBIE IKC-
HEePUMEHTAIBHBIX HCCIIEI0-
BaHMI1 B BUjie rpauKOB U
TaOJINIL; TPOU3BOIUTH
HaOJI0IeHUS 32 IPOTEKAHH-
€M XMMHYECKUX PeaKui 1
JenaTb 000CHOBAaHHBIC BBI-
BO/JIBI; TIPEJICTABIISATH pe-
3yJIbTAaThl KCIIEPUMEHTOB U
HaOJII0IeHNi B BU/I€ OKOH-
YaTeNIbHOTO MPOTOKOJIA UC-
CIIC/IOBAHUS;

OIlIK-4

CriocobeHn ormpene-
151Th chepy BHEIPEHUS
PE3YJIBTATOB HAYYHBIX
licclie[0BaHui B 001a-
CTU CBOEH mpodeccu-
OHAJIBHOM JeSTeIbHO-
CTU

MK oriks-1
Brnageer naBeikamu OpaTh OTBET-
CTBEHHOCTbH 32 TIOCTIE/ICTBUSI CBOMX
peleHui, Kacaroumxcs npogdeccu-
OHAJIBHOM JesITeNbHOCTH
YMeeT npuHUMAaTh pelieHus B
cdepe cBoeil mpodeccuoHaTbHOM
JesITeNIbHOCTH, BBICKAa3bIBaTh, 000C-
HOBBIBATh U OTCTAaUBaTh CBOIO TO-
3HIIMIO IO BOIIPOCAM, KaCArOIIMMCS
npohecCHoHaNBHON AeSITENFHOCTH.
Th IPUMEHSATH HA IPAKTUKE YMEHUS
Y HaBBIKH B OpPTraHU3aIlUU HCCIIEIO0-
BaTEJIbCKUX U MPOEKTHBIX padoT,
CIOCOOEH CaMOCTOSITENTLHO Opra-
HU30BBIBaTh U MIPOBOJAUTH HAyYHBIC
WCCIICTIOBAHMS U BHEAPSATH UX pe-
3yJbTAThl B KAUECTBE WiCHA UITN
PYKOBOJUTEISI MAJIOTO KOJUICKTHBA
K onik4-2

Cnoco0eH K aOCTpPaKTHOMY MBIILI-
JICHUIO, aHAJTIN3Y, CHHTE3Y ; TOTOB
K CaMOPAa3BHUTHUIO, CaMOpean3a-
LIUH, UCTIOJIb30BAHUIO TBOPUYECKOTO
MOTEHLMANA JUIsl pellieHus 3a1a4
npodhecCHuoHaNbHON AESITEITbHOCTH;
CIoco0€H UCIob30BaTh B Mpodec-
CUOHAJILHOM J€ATEIbHOCTH YIiyO-
JieHHbIe (yHITaMEHTAJbHBIE 3HA-
HUS, MOTyYEeHHbIE B 00J1acTH PpU3N-
KH.
N/IK onka-3
Crocoben BEIOMPATH IIETTN CBOCH J1e-
ATCJIBHOCTHU U ITYTHU UX JOCTUIXKCHUA,
HPOTHO3UPOBATH MOCIIE/ICTBUS HAYY-
HOM, MTPOU3BOJICTBEHHOM U COITUAITb-
HOI1 IeSATENBHOCTH, TPUMEHSTH CO-
BPEMEHHBIC METOIbI aHAIIN3a, 00pa-

OOTKH W TIpeCTaBICHIS HHPOpMa-

3Haer
OCHOBHbBIE 3aKOHOMEPHOCTH
XUMHYECKON TEPMOIMHAMHU-
KH; XUMHYECKOE paBHOBE-
CHU€; 3aKOHOMEPHOCTHU XHU-
MUYECKOW KMHETUKH; CIIO-
cOOBI BBEIPAKEHUSI COCTaBa
pacTBOpPOB;
Ymeer
MPOTHO3UPOBATH PE3yIbTATHI
(U3UKO-XMMHYECKHIX TTPO-
[[ECCOB, MIPOTEKAIOIIUX B
HEXMBBIX CHUCTEMAaxX, ONMpa-
SICb Ha TEOPETUUECKUE T10-
JIO’KEHUS; HAy4YHO 000CHO-
BBIBaTh HAOIIOJaeMBbIE SIBJIC-
HUS; IPOU3BOAUTH (PU3UKO-
XUMHYECKHE U3MEPEHUS;
IPEJICTaBIISTh JaHHBIE IKC-
NIEPUMEHTAIbHBIX UCCIIENO0-
BaHUH B BUJE IPaQUKOB U
TaOJIMIL; TPOU3BOINUTH
HaOJII0/IeHUs 32 IPOTEKaHU-
€M XUMHUYECKUX PEeaKIui U
nenatb 000CHOBAaHHBIE BbI-
BOJIbL; PEJCTABIATh pe-
3yJbTaThl SKCIIEPUMEHTOB U
HaOJIr0/1IeHUi B BUJIE OKOH-
4aTeJIbHOr0 MPOTOKOJIA UC-
CJIEIOBaHMS;

Baaneer
TEOPETUYECKON MOATOTOB-
KO JJIsl TUTAHUPOBAHUS U
IIPOBEJEHUS PUPOJIO-
OXPaHHBIX MEPONPUATHI;
OCHOBHBIMM METO/IaMH HUC-
CJI€IOBAaHUI COBPEMEHHOM
9KOJIOTMH; OCHOBHBIMHU 3a-
KOHOMEPHOCTSIMH (PU3HKO-
XMMHUYECKHX IPOLIECCOB.




UK B cepe npodhecCHOHANTBHOM Jie-
ATEIHHOCTH, CTABUTH U PELIATh 3a-
Jla4d, YMETh CHCTEMHO aHAJIM3HUPO-
BaTh HAy4YHBIE TIPOOIEMBI, TEHEPUPO-
BaTh HOBBIE HJIEH U CO3AATh HOBOE
3HAHUE.

4. CTpyKTypa M coJep:KaHue TUCHHIIMHBI (MOYJIs1)
4.1. CTpyKTypa QM CHUIIMHBI (MOLYJIs1)

OO01as Tpy40EMKOCTh AUCLUHUILUIMHBI COCTaBIsieT 4 3aueTHbIX eaquHul, 144 wyacos.
CTPYKTYPA JUCHUIIJIMHBI

Taoauna 4.1
Bunpl yueOHOM paboThI Bcero vac/3au. en.
KonTakTHas padora (Bcero) 64/1,8
Jlexumu (JT) 32/0,9
[Tpaktuueckue 3ansatus (I113) 32/0,9
CamocrosiTesibHasi padoTa (Bcero) 44/1,1
[ToaroroBka K IpPaKTUYECKUM 3aHATUSAM 44/1,1
KonTtpons camocrosTenbHOI paboThI 36
Bun otduetHOCTH IK3aMeH
O01ast Tpy10€MKOCTh 144/4
4.2. COOEP) KAHUE JUCHUIIJINHDBI
Ta6auna 4.2
2 =
~ | = 8
g § ) i:/ 2
PA3JIEJIBI JUCIUILIMHBI B CEMECTPE f:“; o5 gr =
AENERE:
= é E
= @)
3 5
PA3JEJI |. OCHOBHBIE NIOHATHUS TEPMOAUHAMUKHU | 10 16 18 |44
1.1 IloHsTHE TEILIOTHI 2 2 4
1.1. TepmoanHaMHUeCKHUE BETUYUHEI. TeMI0eMKOCTb. 4 4 8
1.2. 1, 1, Il Hauana TepMoIMHAMUKH 4 4 8
PA3JIEJI I1. PACTBOPBI 16 16 18 |48
2.1. IlonsiTHe pacTBOPOB. 2 2
2.2. Tunsl pacTBOPOB: Ta3000pa3HbIC, )KUIKHE U TBEP/IbIC 2 2
2.3. CocTaB pacTBOPOB: JIByX KOMIIOHEHTHBIX, TPEX KOMIOHEHTHbIX | 6 6 12
¥ MHOTO KOMITOHEHTHBIX. KOHIIEHTpaIus pacTBOPOB.
2.4. neanbHble perysipHble U KOHLIEHTPUPOBAHHBIE PACTBOPHI 6 6 12




PA3SJIEJ I11. JE®@EKTBI 6 4 8 |14
JledeKThl KpUCTAIIOB U UX THIIBI 2 2 4
Kontposb nedexror 2 2 4

Hroro 32 32 44 | 144

JIeKIIMOHHbIE 3aHATHS

Taoaumna 4.3

Ne
n/n

Homep
JIEKIIUM

HaunmenoBaHmue pa3gejia U TEMbI JUCHUIIJINHBI

1

2

3

PA3JIEJI 1. OCHOBHBIE TIOHATHUA TEPMO/IMHAMUKHU

Tema 1.1. IIpenmeT TepMoiMHaMUKH KOHJCHCUPOBaHHBIX cpea. [lepBoe Hava-
JI0 TepMOAMHAMUKH. BHYTpeHHss SHEprusl HACaIbHOTO Ta3a U TBEPAOTro Tea.
OHTanbpnus U ee GU3NIECKU CMBICT

Tema 1.2. TemnoeMKOCTb ITPHU MOCTOSIHHOM JIABJICHUH U 00BEME .

Tema 1.3. OOpatumbie U HeoOpaTUMbIE, CAMOIIPOU3BOJIBHBIE U HECAMOIPOU3-
BOJIbHBIE TEPMOJIMHAMHUUYECKHE TMporecchl. DopmMyInpoBKa BTOPOro Hayala
TEPMOJIUHAMUKHU

Tema 1.4. I3meHeHue sHTponuu npu (pa3oBbIX IPEBpALCHUSIX. DHTPONHUS IIPU
HeoOpaTUMOM IIpolLecce

Tema 1.5. CBO6OI[H3.$I OHEPIrust CUCTCMBI IIPpU ITIOCTOSAHHOM o0beMe U JaBJICHUU.
CooTHOIICHUS MCKAY HCKOTOPBIMU TCPMOAMHAMUYCCKUMHU BCJIMYMHAMUA

Tema 1.6. CraTuctuyeckas MHTEPHPETALNS SHTPONUU. DHTPONUS CMEIICHUS
pacTBOPOB (KOH(UTYpaAIMOHHAs). DHTPOMHS KOJIe0aTeTbHOTO JABUKEHUS

Tema 7. 3KCHepI/IMeHTaJIBHOC OMNPCACIICHUEC DHTAJIBIIMK U SHTPOIIUH. TpeTLe
Ha4aJl0 TCPMOAWMHAMUKN

Tema 8. TepMoaMHaMHUUYECKHE MTOTEHIMAIBI U PABHOBECHS B 3aKpPBITBIX U 3a-
KpbIThIX crucreMax. Iloctynmar [IimaHka u ciaeAacTBUS TPEThEro Hadajga TEepMO-
JuHaMHuKU. TepMoanHamMuuecknue noreHuuanbsl. CBa3b MEXAYy HUMH, UX IIPO-
HU3BOJHBIC

Tema 9. Xumunueckuil nmoteHuuan. XuMuueckoe paBHoBecue. KoHCTaHTBI XH-
MHYECKOTO PABHOBECHSI

Tema 10. [TonsTre TepMOAMHAMUYECKOTO CpoJIcTBA. Mepa cpojicTBa 1o I'u66-
cy u ['enpmrosbiy Beruncinenue napiiaibHbIX MOJIBHBIX BEJIHUYHH.

PA3JIEJI I1. PACTBOPBI

Tema 1. W peanpHbie PaCTBOPLI. HeupneansHbie pa36aBJIeHHLIe PaCTBOPBLI.

Tema 2. KoHmeHTpanuoHHbIE pacTBOPHL. M30BITOUHBIE TEPMOIUHAMUYECKHE
BennunHbl. KBa3uxumuueckas TpakTOBKA pacTBOPOB

Tewma 3. [IpumeHeHNE KBa3UXUMHUYECKON TEOPHH K WIICATbHBIM U PETYISIPHBIM
pactBopaM. Pa30BbIe paBHOBECHUS

Tema 4. DHTponus MIaBlIeHUs NOIYNPOBOIHUKOB. Jlnarpamma suepruu I'n66-
Ca — COCTaB JUIsl IByX KOMIIOHEHTHBIX CUCTEM

Tema 5. ®@a3zoBbie peBpaieHus. Pa3oBbie NEPEXOJIBI IEPBOTO U BTOPOTO PO-
na. JluarpamMmMmel ¢a30BOTro paBHOBecHUs (quarpammbl coctosinus). [IpaBuo ¢a3
['ub6ca

Tema 6. OBrexkTnueckas peakuus. [leperekTuueckas peaxius. JBTETOMIHAS
nuarpamma. Jlnarpamma s KOHTPYSHTHOTO M MHKOHIPY3HTHOIO IIJIaBJICHUS
MertacrabuibHas (aza. DMIHUPUUIECKHUE COOTHOLICHUS, XapaKTEPU3YIOIIUe IB-
TEKTUYECKYI0 TOUKY




10 10 Tema 7. YpaBHeHHE KpHUBOHW JIMKBUAYyCa Ul UAEAIBHOrO pacTtBopa. Pacuer
KpHUBOH JIMKBHyca. PacTBOpUMOCTh KOMIIOHEHTA B pa3HbIX (pazax

Tema 8. bunapusie cuctemsl smemeHToB Il u V rpynn. CBoboaHas sHeprus
OuHapHbIX cucteM. CpaBHEHME AMAarpaMM COCTOSIHUSI pa3IMyHOro TUIa

11 11 Tema 9. [IpuMeHeHHe nuarpaMM COCTOSHUS ISl TIOJIYYEHUS MOHOKPHUCTAIIJIOB
¥ TOHKUX IJICHOK TBEPIBIX pacTBOPOB. BiMsHME MOJUIOKKH U MaTepuaia pac-
TBOPUTEJISL HA MTPOIIECC YKUIKOCTHON SIMUTAKCHU

PA3AEJL I11. ZE®@EKTBI

12 12 Tema 10. JledexTsl B KpucTawiax. 3akoH JEHCTBYIOMKUX Macc U 3G (HEeKTHBHBIC
napamMeTpbl KOHCTAaHT paBHOBecHs. KOHCTaHThI paBHOBECHS C YUETOM IPOIIEC-
ca MOHU3AIUU

13 13 Tema 11. DHeprus depMu — XUMUYECKUA MOTEHIIMA 3JIEKTPOHOB B TBEPABIX
Tenax. YCIOBUS DJIEKTPOHEUTpasbHOCTH. JloHOpHI U  akuenTopsl. 3a-
BUCHUMOCTh KOHIICHTPAIMH MPUMECH OT TeMIIepaTypbl. Acconuanuu 1e(eKTos,
MX KOMIUICKCHI B JIEMEHTAPHBIX OJTYIPOBOIHUKAX T€PMAHHUs M KPEMHHUS

14 14 Tema 12. 3akoH AeHCTBYIOLIMX Macc AJIs KOMIUIEKCOB. Pacdyer KOHLIEHTpauu
KOMILIEKCOB 0e3 yueta noHm3anuu. JledexTsl B repMannu U kpemHun. Hapy-
mieHus: crexuomeTpuu. Jedexrtsl. OOliee ypaBHEHUE, ONMKMCHIBAIOIEE 3aBUCH-
MOCTh PaBHOBECHOW KOHIIEHTpAIMH Je()EKTOB HECTEXHOMETPUH B KPHCTAILIC
OT TeMIepaTypsl ¥ JaBICHUS

15 15 Tema 13. OToOpaxxeHne HAapyIICHHS CTEXHOMETPUU Ha AMAarpaMMmax COCTOS-
Hus. TepMoArHAMKKa MTOBEPXHOCTH pa3felia. DIeMEHThl TEOPHH TOBEPXHOCTH
pasnena. YpaBHenue ancop6omrun ['mb6ca. BnusHue muciokanuii Ha pacTBOpH-
MOCTb IIPUMECHBIX aTOMOB. BHelllHee U BHyTpEeHHEe reTTepupoBaHue. JIBe cxe-
Mbl (hopMHpOBaHUs BHYTpeHHEro rerrepa. IpenenuraTsl

16 16 OB30PHAA JIEKIINA

HpaKTuquKue 3aHATUA

3-umii cemecTp Ta6auna 4.4
Ne
w/n Homep 3ausTus HaunmenoBanmue pa3aena
PA3JAEJI 1. OCHOBHBIE ITIOHATHUSA TEPMOINHAMUKHA
1 1 Pemenne 3agau: 1.1, 1.2, 1.3
2 2 Pemenwe 3agay: 1.4, 1.5, 1.6
3 3 Pemenne 3agau: 1.7, 1.8, 1.9
4 4 Pemenwne 3agau: 1.10, 1.11, 1.12
5 5 Pemenne 3agau: 1.13, 1.14, 1.15
6 6 Pemenne 3agau: 1.16, 1.17, 1.18, 1.19
.19 7 Pemenne 3agau: 1.20, 1.21, 1.22
8 8 Pemenne 3agau: 1.23, 1.24, 1.25, 1.26
9 9 Pemenne 3agau: 1.27, 1.28, 1.29
PA3JEJI I1. PACTBOPBI
10 10 Pemenue 3anau: 2.1, 2.2, 2.3
11 11 Pemenue 3amau: 2.4, 2.5, 2.6
12 12 Pemenue 3anau: 2.7, 2.8, 2.9,2.10
PA3JEJI I1l. IE®EKTHBI
13 13 Pemenne 3agaun: 3.1.




14 14 Pemrenue 3anaun: 3.2.
15 15 [Tponomkenne pereHus 3auaqdu 3.1
16 16 3auyeTHOE 3aHATHE
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5.00pa3oBaTe/ibHbIE TEXHOJIOTHH
A.X. MarueB. TepMoauHamMuKa IMOJYIPOBOJHUKOBOIO MaTepUajoBeACHUs. YdeOHOe Imocobue

MarucTpoB  cnenuainbHoct  «®dusuka»n. - Marac:, HWarl'y, 2021 223 c.: wun.66.

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

6.Y4eOHO-MeTOAMUYeCKOE OOecleyeHHe CaMOCTOSITeIbHOH padoThl CTYyAeHTOB. OueHOYHbIe
cpeacTBa JJIsl TEKYlIero KOHTPOJIsl YCIIeBAeMOCTH, IPOMEKYTOYHON aTTeCTALMU MO0 UTOraM
OCBOCHMSA JMCHMILJIMHBI.

Hexkotopsie TeMbl BEIHOCSTCSI HA CAMOCTOSITENIbHOE H3yueHue. M3yueHnrne 3Tux BOMPOCOB BO3-

MOYKHO C HCIIOJIb30BAaHHEM 3JICKTPOHHBIN KypC JUCHUIUIMHBI, HAIMCAaHHOTO caMuM aBTopoM (A.X
Marues).

[TepedyeHn Te€M, BBIHOCUMBIN ISl CAMOCTOSITEILHOM pabOTHI NpeAcTaBicH B Tabaure 6.1.

6.1. [11an camocTosiTEeIbHON PaGOTHI CTY/IEHTOB

Taoauma 6.1
Bun Pexomennyemas | KonmnuectBo
Ne Tema CaMOCTOATENIbHOM | 3a1aHue |  JUTepaTypa 4acoB
HEJI. paboThI
OHTponus KoIeOaTeNbHOIO|  Hammcanme U3YYUTb | DIEKTPOHHBIN 4
1 ABWIKCHHS KOHCIIEKTa kype TKC
(A.X Matues).
XVMMUYECKUH OTEHIUAIL Hamucanme U3YYUTh | DJIEKTPOHHBIN 4
2 | XuMHYecKoe paBHOBECHE. KOHCITEKTa kypc TKC
KoHCTaHThI XMMUYECKOTO (A.X Martwues).
paBHOBECHS.
®Da30BbIC IPEBPALICHUS. Hamucanme U3YYUTh | DJIEKTPOHHBIN 4
3 Da30BbIE NEPEXO/IBI KOHCIIEKTa kypc TKC
IIEPBOT0 U BTOPOTO pojaa (A.X Matues).
YpaBHEeHUE KPUBOI Hanucanme U3YYUTb | DJIEKTPOHHBIN 4
3 |nmKBHAyca AT NACATBHOTO KOHCIIEKTA kypc TKC
pacTBopa. (A.X Marues).
Oneprusa Pepmu — Hamucanme U3YYUTh | DJIEKTPOHHBIN 4
4 XUMHUYECKHH ITOTEHIIAAT KOHCIIEKTa kypc TKC
3JIEKTPOHOB B TBEPJIBIX (A.X Matues).
Tenax.
Accounanys 1eeKkToB, HX Hamwucanue U3YYUTh | DJIEKTPOHHBIN 4
S | KOMIUIEKCHI B 3JIEMEHTap- KOHCIIEKTa kypc TKC
HBIX MTOJYTPOBOAHUKAX (A.X Marwues).
repMaHusl ¥ KPEMHHUS

6.2. MeToauueckne yKa3aHusi M0 OPraHU3ANUHN CAMOCTOSATEIbHON PadoThl CTYAE€HTOB


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

CTyaeHT, UCTIONB3Ys DIIEKTPOHHOE yueOHOe mocodue, a TakKe BY30BCKHU y4eOHUK 1Mo Mojeky-
JSIpHOW (PU3WKE M TEPMOJWHAMHKE M3Yy4aeT MaHHBIH MaTephall M COCTaBJISET KOHCIIEKT KOHCIIEKTHI B
JIOMAIITHUX yCIIOBUSIX.

6.3. MaTepuaJjbl il IPOBeJAeHUs TEKYIIero ¥ MPOMeKYyTOYHOI0 KOHTPOJIsi 3HAHUH CTy-
J€HTOB

6.3.KoHTpOJIb 0CBOEHUsSI KOMIMETEHIHit

Tabmuna 8.1
Komnerenimmn,
No Bun koutponst | KoHTponmpyemblie TeMbl (pa3aeib) KOMITOHEHTBI KOTOPBIX
\n KOHTPOJHUPYIOTCS
1 [IpoBepka PA3JIEJI 1. OcHOBHBIC TOHATHS OIIK-1, OIIK-4
KOHCIICKTOB | TEPMOIAWHAMHKHU
2 [IpoBepka PA3JIEJI Il. PactBOpBI OIIK-1, OIIK-4
KOHCIICKTOB
3 [IpoBepka PA3JIEJI 1. dedexTs OIIK-1, OIIK-4
KOHCIICKTOB
IIpumepHbIii epeYyeHb BONPOCOB, BBIHOCMMbBIX HA YK3aMeH
1. TlepBoe Hayayi0 TEPMOJMHAMHUKH. BHYTpPEHHSS dHEPIHsl HICATHHOTO Tra3a W TBEPIOTO Tela.

w

No ok

o

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.
25.
26.

OHTanbnus U ee GU3NYECKUN CMBICI.

TemnoeMKoCTh P MOCTOSITHHOM JaBJIEHUU U 00bEME.

OOpatumMble U HEOOpaTUMBbIE, CAMOIIPOU3BOJIbHBIE U HE CAaMOIIPOM3BOJIbBHBIE TEPMOJMHAMUYE-
ckue nporuecchl. @opMyaupoBKa BTOPOro Hayajaa TEPMOJAUHAMUKH.

M3MeHeHne SHTpONUH MU (Ha30BBIX NMPEBPAIIECHUAX. DHTPONHUS IPU HEOOPATUMOM IPOLIECCE.
CBo0Oo/1Hast PHEPTHS CUCTEMBI IIPU MOCTOSIHHOM 00BbEME U JJaBICHUH.

CooTHo1IEHN MEX 1y HEKOTOPBIMU TEPMOJAMHAMUYECKUMU BEITMUNHAMM.

Cratuctuyeckas MHTEpIpETAUs SHTPOIUU. DHTPONUS CMELIEHUs! pacTBOPOB (KOH(UTrypalu-
OHHas).

DHTpONUS KOJIEOATEIILHOTO JBUKEHUS.

OKCIEpUMEHTAILHOE OINPEIETICHUE SHTAJIBIINN U SHTPOIINH.

Tperbe HauaI0 TEPMOAMHAMUKH.

TepMoanHaMHUUYECKHE TTOTEHIIMANBI M PABHOBECHS B 3aKPBITHIX U 3aKPBITHIX CUCTEMAX.
[Toctynar [1nanka u caeACTBUS TPETHETO HAYaJla TEPMOJINHAMHUKHU.

TepMoanHaMuueckue noreHuuansl. CBsA3b MEXKAY HUMH, UX IIPOU3BOJHBIE.

XUMHUYECKUH NOTEHIMA. XUMHUYECKOe paBHOBecHE. KOHCTaHTBI XMMHUYECKOTO paBHOBECHS.
[ToHsiTHE TepMOAMHAMHUYECKOTO cpoacTBa. Mepa cpoactBa o 'u60cy u I'enbMronbiry
Brruncnenue napiuaibHbIX MOJBHBIX BEIMYUH.

WneanbHble pacTBOophl. HenneansHblie pa30aBieHHbIE paCTBOPHI.

Konuentpanuonnsie pactBopbl. 30bITOYHBIE TEPMOIMHAMUYECKUE BEINYNHBI.
KBasuxumuueckas TpakTOBKa pacTBOPOB.

[IpyMeHeHre KBa3UXUMHUYECKOM TEOpUHU K UJCAIbHBIM U PETYJIIPHBIM PacTBOpaM.

®da30BbIe PABHOBECHSI.

OHTponus IJaBJIEHUs MOJyNPOBOAHUKOB. Jlmarpamma sHeprum I'm66ca — cocraB i OBYX
KOMIIOHEHTHBIX CUCTEM.

®azoBele npeBpanicHus. PazoBbie MEPEXOABI IEPBOTO U BTOPOrO PoJa.

Juarpammsl ¢a3zoBoro paBHoBecus (auarpamMmsl coctosiHust). [lpasuiio ¢as ['nb6ca.
OBTekTrnueckas peakius. [leperexkTuueckas peakius. IBTETOUAHAS JUarpaMmMma.

Juarpamma Ui KOHTPYSHTHOTO U MHKOHTPY3HTHOTO TUIaBJIeHus: MeracTaOmibHas Qasa.



27. DMIIUpUYECKHE COOTHOIICHUS, XapaKTEPU3YIOIINE IBTEKTUYECKYIO TOUKY.

28. YpaBHeHUE KPUBOU JIMKBHIyCA JJI UICaTLHOTO PacTBOpa.

29. Pacuer KpuBOIl TUKBUIYCA.

30. PacTBOpuMOCTh KOMITOHEHTA B Pa3HbIX (pa3ax.

31. bunapusie cuctemsl aneMeHToB |1 1 V rpynn. CBoGoHast sHEprust OMHAPHBIX CHCTEM.

32. CpaBHEeHHE JUarpaMM COCTOSIHUS Pa3IUYHOIO TUIIA.

33. [IpuMeHeHne AuarpaMM COCTOSIHHS JJIS TTOJTyYeHHsI MOHOKPHUCTAIJIOB M TOHKHX IUJICHOK TBEp-
JIBIX PacCTBOPOB.

34. BriusiHue MoJUI0KKH U MaTeprajia pacTBOPUTEIIS Ha MPOLECC KUIKOCTHON SIMUTAKCHU.

35. JledekThl B KpucTasIax.

36. 3akoH AeWcTBYOMUX Macc U 3(pPeKTUBHBIE TapaMeTPbl KOHCTAHT PABHOBECHSI.

37. KoHCTaHTBI paBHOBECHS C YUE€TOM IPOIIecca HOHU3AIUH.

38. Dueprust ®epmMu — XUMHYECKHUI MOTEHIIHAI 3JICKTPOHOB B TBEPABIX Teax.

39. YcnoBus 3MeKTpOHEUTPaNbHOTH. JIOHOPBI U aKIIETITOPHI.

40. 3aBHCHUMOCTh KOHIICHTPALIMHU IPUMECH OT TEMIIEPATYPHI.

41. Accormanusi 1e(heKTOB, MX KOMIUIEKCHI B 3JIEMEHTAPHBIX MOJYNPOBOJHUKAX TepMaHUs H
KpEMHUSI.

42. 3akoH JAEUCTBYIOUIMX Macc Uisi KOMIUIEKCOB. PacdyeTr KOHIIEHTpalnuu KOMIUIEKCOB 0e3 ydera
MOHU3AIUH.

43. Jledbextsl B repmaHuu v KpeMHuu. Hapyuienust crexuomerpuu. [ledexTsl.

44. Obmee ypaBHEHHE, ONMUCHIBAIOIIEE 3aBUCUMOCTh PABHOBECHOM KOHIIEHTpaluu 1e()eKTOB He-
CTEXHOMETPUU B KPUCTAILIE OT TEMIIEPATypPhl U 1aBICHUS.

45. OrobpakeHre HapYIICHUS] CTEXMOMETPHUH Ha IMarpaMmax COCTOSTHUS.

46. TepmoMHaMUKa TOBEPXHOCTHU pa3jena.

47. DneMeHThI TEOPUHU TTOBEPXHOCTH paszjena. Y paBHenue ancopounn ['udoca.

48. BiausiHre TUCIOKAlMK Ha paCTBOPUMOCTH MPUMECHBIX aTOMOB. BHelllHee U BHYTpEHHE reTTe-
pUpOBaHHE.

49. JIse cxembl GOpMUPOBAaHUS BHYTPEHHETO rerTepa. [Ipenenurarsl.

7. Y4eOHO-MeTOAHYECKOE U MATePHAJIbHO-TeXHHUUYeCKOe ofecneyeHne AUCHHUILVIMHBI (MOaY-
Jas1) _«Pu3nka pyHIAMEHTAJBHBIX B3AHMOACHCTBHID)
MeTtoauyeckue peKOMeHAalMHU NPEnoIaBaTeio

TepmoarHaMuka KOHIEHCHUPOBAHHBIX Cpell MpeCTaBisieT co00i OOLIMPHYI0, MHOTO JHCLU-
IUIMHAPHYIO U JJOBOJIBHO CJIOKHYIO 00nacTh 3HaHui. [1oaTOMY, 4TOOBI OHECTH MaTepHai 10 CTYJeH-
Ta, HEOOXOIUMO YAENATh 0C000€ BHUMAHUE CUCTEMAaTUYHOCTH, HATJISIIHOCTH M JIOCTYITHOCTU HU3JI0XKE-
Hus. B Hacrosiee Bpemsi (hakTHUECKU CYIIECTBYET MaJlo yUeOHHKOB M MOCOOMI MO JaHHOW JUCIIH-
winHe. [loaToMy OcHOBHas Harpyska JIOKUTCS Ha JeKuuu. J[1s n3ydeHus CTyAeHTaMu JaHHOTO Kypca
B MPHUHLHUIE JOCTATOYHO 3HAHME OCHOB MOJICKYJIIPHOM (DPM3MKH, TEPMOJMHAMHMKH, OCHOBHBIX Hayal
CTaTUCTHUYECKON (PU3UKU U OCHOB BBICIIEH MaTeMaTHKU.

MeTogmqecmle PEKOMEHIAUHU CTYACHTAM

JIJiss u3ydeHust CTyJICHTaMHu JAaHHOTO Kypca B MPHHIIMIIE JIOCTATOYHO 3HAHHE OCHOB MOJICKY-
JSpHON (PU3MKH, TEPMOJMHAMHUKHI, OCHOBHBIX Ha4Yall CTATUCTUYECKON (PU3UKU M OCHOB BBICIIEH MaTe-
MAaTHKHU.

Tak kak yueOHHKOB M Y4eOHBIX MOCOOWH MO NaHHOW MUCIUIUIMHE OYEHb Majo, TO OCHOBHAs
Harpy3Kka JIOKHUTCS Ha JICKIIUU U UX KOHCIICKTUpOBaHUE. J[JIs1 TOMOTHUTEILHOTO H3yYeHUS U CaMOCTO-
ATEIHLHOU PabOTHI MpeJIaraeTcsi UCIOJIb30BaTh PEKOMEHIYEMYIO TUTEPATYPY.



7.1. YueOHas auTepatypa:

&

2.

3.

OcHoBHasi IMTEpaTypa

A.X. MatueB. TepMoauHaMuKa MOJIYIPOBOAHUKOBOTO MaTepHAIOBEIeHUA. Y yeOHOe Tocooure
MarucTpoB crenuanbHocTH «@u3uka». - Marac:;, HWarl'y, 2021 223 c.: wn66.
https://disk.yandex.ru/i/FBafHQC11tGn7A

B.1. 3unenko, B.I1. Copokun, ILII. Typunn. OcHoBbl ¢u3uku TBepaoro tena. Mza-so ®M,
Mocksa 2009, 335 c.

P.X. Janames TepmoanHaMuka noBepXHOCTHBIX siBieHUH. M31-Bo @M, Mocksa 2008, 278 c.
Y. [Tyn, ®.0Oysuc, —Hanortexnonoruul, M., «Texnocdepa», 2008.

«HanoTexHOI0THY B OIDKalIeM JeCATUICTHIY, TTof pea. M. Poko. M.. Mup. 2002.

JlonoiHUTeIbHAS JTUTEpPaTypa

H.I'. Xnebuos, B.A. boratsipes, JI.A. Isikman, b.H. Xne61oB, "3010Tble HAHOCTPYKTYPBI C
IJJa3MOHHBIM PE30HAHCOM JJIsi OMOMEIUIIMHCKUX HCclieqoBaHuid", Poccuiickne HaHOTEXHOJIO-
ru, 1.2 (3-4), 2009 (www.nanorf.ru).

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

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

7.2. UuTepHeT-pecypchl

Ha3zBaHnue pecypca Ccbuika/noctyn
DOnekTpoHHas OubnuoTeka oHnaiH «EanHoe OKHO K http://window.edu.ru
00pa3oBaTeNIbHBIM pecypcamy
«O06pa3zoBatenbHbIil pecypc Poccuny http://school-collection.edu.ru
denepanbHbIii 00pa30BaTEIbHBINA MOPTAT: YUPEKIE- http://www.edu.ru
HUs, iporpammel, craiaaptsl, BY3b1, tectol EI'D, THA
denepanbHbIi LEHTP MH(POPMALMOHHO- http://fcior.edu.ru
obpazoBarenbHbIX pecypcoB (PILINOP)
Pycckas BupTyasipHasi OubanoTexka http://rvb.ru
ExenenenbHuk Hayku W oOpaszoBanus Ora Poccuu http://old.rsue.ru/Academy/Archives/
«AxamemMus» Index.htm
Hayunast anextponHas Oubsiamnoreka «e-Library» http://elibrary.ru/defaultx.asp
DOnexkTpoHHO-O0nbnmoTeunas cucrema [PRbooks http://www.iprbookshop.ru
ONEeKTPOHHO-CIIPABOYHAs CHCTEMa JIOKYMEHTOB B http://www.informio.ru
ctepe obpazoBanus «MapopMUO»
HudopmanmonHo-nipaBoBas cucrema «KoHCynbTaHT- CereBasi BepcHsl, JOCTYIIHa CO BCEX
TUTIOC) KOMIIBIOTEPOB B KOPIIOPATHBHON CETH
Nurl'y
OneKkTpoHHO-0MOIMoTeyHas cucreMa «FOpaim https://www.biblio-online.ru

7.3. TIporpammHoOe oGecneyeHue

ok wnE

Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016

Microsoft Office 2007, 2010, 2016

Antusupycnoe 10 Kaspersky endpoint security
CrnpaBouHo-nipaBoBas cucreMa “KoHCynabTaHT”

OHepaHI/IOHHaSI cucrema Microsoft Windows XP Professional.
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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/
https://www.biblio-online.ru/

7. Iaket npuknamasix nporpamm Microsoft Office 2003 Professional.
8. [IporpammubIi PpoAYKT «AHTHBUpPYC Kacniepckoroy.

9. IMporpammusrii mpoaykT FineReader 7.0 Professional Edition.

10. IIporpammusbiii npoaykt MATLAB 6.

7.4. MaTtepunaJbHO-TeXHH4YeCKOe o0ecrieyeHne

@I13 - 02 — Mmoxyh

MT - MyabTUMETp

PO - Ocrmumorpad

OI12-04 — moxyb

®IID-UIT — HCTOYHHUK TUTAHUS
OI12-05 — moayb

PQ - rerepaTop 3ByKOBOU YaCTOTHI
®OI13-06 - Mmonynb

. @I13 — 07 — Mmoynb

10. ®II3-08— momynb

11. ®IID - ME — mara3uH eMKoOCTeH
12. ®IID - MC — Maras3uH COnpOTUBICHHMA
13. ®IID — 09 — moxynb

14. ®II13-10 — moaynb

15. ®IID - 11 — moxynb

16. ®II3-12 — moaynb

17. ®IID — 13 - Moy

18. ®I15-20

CoNoOk~wWNE



Pabouas mporpamma aucuuminiel «TepMoanMHaMyuKa KOHACHCHPOBAHHBIX CPEI» COCTaBlieHA B
coorBercTBUM ¢ TpeboBanmsiMu ®I'OC BO mno nampasnenuto noaroroku 03.04.02 dwusmka, yTBep-
JKICHHOTO TpHUKa3zoM MuHucrepcTBa oOpazoBanus u Hayku Poccutickoit @eaepanun ot « 07 » aBry-
cta 2020 r. Ne 914.

[Tporpammy coctaBui: 1.b-M.H., mpodeccop kadenpsl «Pusnkay Matues A. X.

[Iporpamma ono6pena Ha 3aceganuu kadeapsl « Duzukar»
[TpoTokoa Ne 10 ot «20» utons 2022 roxa

[Tporpamma ogo0peHa YueOHO-METOAMYECKUM COBETOM (PH3UKO-MAaTEMAaTHIECKOTO (paKyIbpTeTa
[Tporokon Ne 10 ot «22» utons 2022 roga

[Tporpamma paccMoTpeHa Ha 3acelaHuu Y 4e0HO-METOIMYECKOTO COBETA YHUBEPCUTETA
[Tpotokon Ne 10 ot « 29 » wutons 2022 r.



CaeneHnnsi 0 nepeyTBep:KIeHHH NMPOrpaMMbl Ha OYepeaHON y4eOHBIH roA M perucrpa-

MK U3MEHEeHU

VueOHsblit
rong

Pemenwne kaden-
pHI

(Ne mporokoa, 1ata)

BHecennbie n3MeHeHU

[Toxmucek 3aB. kaden-
poit




