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ITporpamma muciuruiunsl "®usuka HepaBHOBeCHBIX IpoueccoB”; 03.04.02 "duszuka".

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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[IporpaMmy AUCIMTUTMHEL pa3padoTaii(a)(u): JoIeHT, K.H. (momeHT) Xam3uH A.A. (Kadenpa TeopeTndeckoii (pusmky,
Ortaenenue pusnkm), airat.khamzin1976 @gmail.com

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CriocoOeH caMOCTOSITENIbHO CTABUTh KOHKPETHBIE 33/1a4M HAYUHbIX UCCIIEJOBAHUI B 00JIACTH

(pr3HMKY 1 pemaTh MX ¢ MOMOIIBI0 METOJJOB TEOPETUIECKON (PU3UKH, COBPEMEHHON
ATImapaTypbl 1 MH(OPMALIMOHHBIX TEXHOJIOTHI C UCTIOJIb30BAaHNEM HOBEHIIIEro POCCHICKOTO U
3apyOesKHOTO OITbITa

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):

JloJKeH 3HATh:

TEOPETHUYECKHIE OCHOBHI (PEHOMEHOJIOTMIECKON TePMOIMHAMUKY HEPABHOBECHHIX MTPOIIECCOB, METOIOB HEPABHOBECHOTO
CTaTUCTHUYECKOro onepaTtopa 3ybapesa u Mopu-llpaHiura

HokeH yMeTh:

HCIIOJTb30BATh MOJTyUYeHHBIE 3HAHUS TEOPETUIECCKUX OCHOB (PU3UKH HEPABHOBECHHIX MTPOIIECCOB IS TOCTPOCHHUS
KIUHETHYECKHUX YPaBHEHU, OTIACHIBAIONINX HEPABHOBECHBIE MPOIECCH B MHOTOYACTHYHBIX CUCTEMAX

JlomxeH Bl1aaeTh:

HaBBIKAMH BBIBOJIA KMHETUIECKUX YPAaBHEHUH 1S MOJEIIFHBIX CUCTEM M UX PEIlieHUs B paMKaxX METOMIOB (PH3UKHU
HEPaBHOBECHBIX MPOIIECCOB, aHATN3a HEPABHOBECHBIX MPOIECCOB B IMMPOKOM KPYre MHOTOYACTUYHBIX CUCTEM.
JloJkeH NeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTH:

K JaJbHelmeMy 00yJeHuo

2. MecTto nucuumjuHbl (MoayJas) B ctpykrype OIIOITI BO

HanHas aucuurinHa (MoayJb) BKJIoueHa B pasaen "b1.B.03 duciumnunasl (Moaysm)" OCHOBHOM MpodheCcCUOHATBHON
obpasoBartesibHO# mporpammbl 03.04.02 "dusrka (Teopetndeckas usrka U MoaeIMpoBaHUe (PU3UUECKUX MPOLECCOB)" U
orHocurcs K yactu OITOIT BO, ¢hopmupyemoii yq4acTHUKaM# 00pa30BaTe/IbHbIX OTHOIIECHHUI.

OcBauBaercs Ha 1 Kypce B 2 ceMecTpe.

3. O6beM qUCHATLIHHBI (MOYJISI) B 32a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJNYeCTBAa YacOB, BbIJeJE€HHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aoImuxcs ¢ npemnojaBareJem (Mo BHAaM yueOHbIX 3aHATHII) M HA CAMOCTOSTEJLHYIO
padoTy obyuarommxcs

O6m1ast TpyIOEMKOCTh AUCIATUTMHBI COCTABIISIET 2 3a4eTHHIX (bie) eMUHUI(b) Ha 72 Jaca(oB).

KonraktHast padota - 25 yaca(oB), B TOM uKcIie JeKuuu - 12 yaca(oB), mpakTuiyeckue 3aHstus - 12 yaca(oB), 1JabopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENILHOW paboTh - 1 yaca(oB).

CamocrositenbHast padoTa - 29 yaca(oB).
Kontpons (3auér / 3x3amen) - 18 gaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJIST TUCIIUTLUIMHBL: 9K3aMeH BO 2 ceMecTpe.
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4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BU10B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAaGOThI O JUCHHUILIHHE (MO/IYJIIO)

Buapl 1 yacsl KOHTAKTHOI Pa6oThI, Camo-

HX TPYJA0EMKOCTh (B 4acax) CTOSI-

N Pazeant qucuumimnb / Ce- |Texmun,Vlexnun|IIpaxTu-[IIpaktu-JIadopa-Iagopa-| TeJb-
MOIyJIst MECTP| Bcero | B 3J. |4eckue | yeckue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [pabdoThL,| B3I pa-

Bcero | cdopme | Bcero | popme | OoTa

Tema 1. deHOMeHOOrMYECKAsI TEPMOIMHAMUKA

1. |HeOOpaTHMBIX ITPOLIECCOB 2 2 0 2 0 0 0 1
7 Tema 2. MeToa HEpaBHOBECHOTO CTATUCTHYECKOTO 2 4 0 4 0 0 0 8
oreparopa
Tema 3. TIpunoxeHusi METOAa HEPABHOBECHOTO
3. |cTaTUCTUYECKOro omeparopa 2 4 0 4 0 0 0 8
4. [Tema 4. Metox Mopu-Llpanira 2 2 0 2 0 0 0 12
1Toro 12 0 12 0 0 0 29

4.2 Cogep:xkanne qUCIUATLIHHBI (MO TyJIs1)
Tema 1. ®eHOMEHOJIOTHYECKASA TEPMOJMHAMHKA HEOOPATUMBIX MPOIECCOB

[puHLMIT JIOKATEHOTO paBHOBECHs. Y paBHEHHE OalaHCa SHTPOIMY U 3aKOHBI coxpaHeHusi. O000IIeHHbIE TOTOKH 1
00001meHHble critbl. OCHOBHBIE MOJIOXeHus1 Teopurt OHcarepa. [IprHIMIT MUHIMAJIBHOTO MTPOU3BO/CTBA SHTPOIIHH.
JuccunaTiBHBIE HEPAaBHOBECHBIE CTPYKTYPBI. Y HUBEpPCAIbHBIIA KpuTepuii aBosmonun I nencnopda-Ipuroxuna. Criocoost
OIUCAHUS CUIBHO HEPABHOBECHBIX CHUCTEM.

Tema 2. METOJJ HEPABHOBECHOI'0O CTATUCTUYECKOIO ommeparopa

KBa3I/IpaBHOBCCHOC pacnpeaciacHue. 9KCTpeMaJ’IbHLIe CBOMCTBA KBa3MHEPABHOBECHOI'O paclpeac/iCHUs U TEpMOJNHAMUKA
KBa3MpaBHOBECHOI'O aHcaMoOIs1. rpaHI/ILIHI)Ie YCJIOBUA U YpAaBHEHUE .HI/IyBI/IJ'IJ'[H JJIs1 HEPABHOBECHOI'O CTaTUCTUYCCKOT'O
oneparopa. I/IHTeraﬂbeIC YpaBHCHUSA U TEOpUs BO3MyHleHI/Iﬁ JJIs1 HEPABHOBECHOI'O CTATUCTUYECKOIO oreparopa. JIunennbie
PEIAKCALIMOHHBIC YPABHECHUS B METOAE HEPABHOBECHOI'O CTATUCTUYECKOI'O orieparopa.

Tema 3. IlpuiorkeHust MeTO/]a HEPABHOBECHOT0 CTATHCTUYECKOr0 oneparopa

BrIBOJ OCHOBHOTO KHHETHUECKOTO YPaBHEH!S B METO/Ie HEPABHOBECHOI'O CTaTUCTHUYECKOro oneparopa. AnepHas
CNUH-peleToyHas penakcauusa. @opmyina ['oprepa. Kunernyeckue ypaBHeHHS 1Sl U3MHIOBCKUX MarHeTHKoB. KuHeTnueckoe
ypaBHEHHE AJ11 OAHOYACTUYHON MaTpUIIbl IUIOTHOCTH. Y paBHeHUs bioxa [i1s MOJHOro MarHUTHOro MOMEHTA.

Tema 4. MeToa Mopu-IlBanmura

MeTton npoeKIMOHHBIX onepaTopoB Mopu. CBA3b JIMHEHHOro BApUaHTa METO/la HEPAaBHOBECHOTO CTATUCTUYECKOTO OllepaTopa
1 MeTozia Mopu. BerunciieHre 371eKTpoIpOBOAHOCTH € UCIIONB30BAHUEM METOa MMPOEKLMOHHBIX onepatopoB Mopu. OcHOBHOe
KuHeTH4YecKoe ypaBHeHue. Kunernueckoe ypaBaenue lpaniura. ®opmannsm ¢ynkiumii namsatia. Meron PoGeprcona.

5. IlepeyeHb y4eOHO-METOIUUECKOT0 00€eCIeYeHHA 1A CAMOCTOSTEJbHOM PadoThl 00yJalomUXCs M0
JUCHUNIIHE (MO/IYJII0)

CamocrosTesbHas padoTa 00y4alOIIMXCs BBIIOJIHAESTCS MO 33AaHUI0 ¥ IPH METOOUYECKOM PYKOBOACTBE MperofaBaTess, Ho 6e3
€ro HeloCPeACTBeHHOro yyactus. CamocTosTesbHas paboTa MOAPa3AeNseTCcs] Ha CaMOCTOSTEbHYI0 pa0oTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOSTENbHYIO padoTy. CaMocTosTe bHAs padoTa 00yYaIOIMXCsl BKIIOYAET KaK MOJTHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEIIbHBIX TeM (pa3zieioB) JUCHUILIMHBI, TaK U IPOPadOTKY TeM (pa3zielioB), OCBAUBAEMBIX BO
BpeMsl ayJUTOPHON paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYaloIyecs YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayYHYIO
¥l CIIPABOYHYIO JINTEPATYPY, BHIIOJIHSIIOT 3a1aHM, HalIpaBJIeHHbIE Ha 3aKpeTieHNe 3HaHNI 1 OTPaOOTKY YMEHHI 1 HAaBBIKOB,
rOTOBATCS K TEKYLEMY ¥ IPOMEKYTOUYHOMY KOHTPOJIIO IO JUCLIUTIMHE.

Opranuzanyst CaMOCTOSITENIbHON padoThl 0OYYaIOIIMXCs perJIaMeHTHPYETCsl HOPMaTUBHBIMU IOKYMEHTaMH,
y4eOHO-METOANYECKOH JIMTEpPaTypOl 1 3JIeKTPOHHBIMK 00pa30BaTe/IbHBIMU PECypCaMu, BKITIOYAST:

IMopsnok opraHU3anMK U OCYIIECTBIIEHUs 00pa30BaATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
o0pa3oBaHus - MporpaMmamM OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, PorpaMMaM MarkucTpaTyphl (YTBEpKIEH PUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBaHus Poccuiickoii ®eneparnviu ot 6 anpesst 2021 roga Ne245)
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IMucemo Munucrepersa obpazoBanust Poccuiickoit @eneparn Nel4-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJIHOW paOOThI CTY/IEHTOB BHICIIMX Y4eOHbBIX 3aBe/leHuit"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepasbubIi yHUBEpCUTET"

ITpaBuna BHyTpeHHEro pacrnopsjka esepaabHOro rocy1apcTBEHHOrO aBTOHOMHOTO 00Pa30BaTe/IbHOTO YUPEkKJEHHS BBICLIIETO
npodeccronanbHOro oopazosanus "Kazanckuii (ITpuBomkckuii) enepaibHblii yHUBEpcUTeT"

JlokanpHbie HOpMaTHBHBIE akTHI KazaHckoro (ITpuBosskckoro) denepaabHOrO yHUBEPCUTETa

Xam3uH A.A. KBaHToBast TeopHsi HepaBHOBECHBIX NpolieccoB. KoHcrekT seknuii. YuebHoe nocodue / A.A. Xam3uH. - Kazanb:
Kazan. yu-1, 2017. - 99 c. [9nektpoHHbIi pecypc] -
http://kpfu.ru/portal/docs/F1397333706/Khamzin.Kvantovaya.teoriya.neravnovesnyh.processov.pdf

XamsuH A.A., Hurmatyns P.P. MeTtoa HEpaBHOBECHOTO CTATUCTUYECKOTO ONEPATOPA U €r0 NPUIIOKEHUS K KUHETUKE
VM3WHTOBCKHUX MarHeTHKoB - http://kpfu.ru/portal/docs/F726314524/nonequilibrium_statistical_operator.pdf

3BC znanium.com - http://znanium.com/

S0P Xamsul A.A., Hurmatysuiud P.P. KBanTOBast Teopusi HEpaBHOBECHBIX ITPOLIECCOB -
http://edu.kpfu.ru/course/view.php?id=623

3CB Jlans - https://e.Jlanbook.com/

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUILINHE (MOIYJII0)

DOoH/1 OIIEHOUHBIX CPEACTB MO AUCHUILIMHE (MOJIYJII0) BKIIOYAET OLEHOYHbIE MaTepHallbl, HAITPaBJIEHHbIE HA MMPOBEPKY OCBOEHUS
KOMIIETEHIIUH, B TOM YKCJie 3HAHWH, YMEHUI 1 HaBBIKOB. POH]T OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOYHbIE CPEeJICTBA TEKYIIETO
KOHTPOJISI U OLIEHOYHBIE CPEeJICTBA TPOMEXYTOUHON aTTECTAIIUH.

B (oHIe 01IeHOYHBIX CPENICTB COAEPKUTCS CIeayoIas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMBbIM pe3yJibTaTaM 00yueHHsI 110 AUCIUILTMHE (MOYJI0);

- KpUTepHH OlICHUBAHUS C(DOPMUPOBAHHOCTU KOMITCTEHITHI;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCHUILTUHE (MOIYJIO);

- OTIHMCaHUE MOPsIIKA IPUMEHEHUS W TIPOIIEAYPHI OIIEHIUBAHUS JITS KAKIOTO OICHOYHOTO CPE/ICTBA;
- KpUTEpHHU OLIEHWBAHUS [JTs1 KaXJJOr0 OLIEHOYHOTO CPEJICTBA;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpeéOBaHI/IH, MMPEeaAbABIIAEMBIC K )IeﬁCTBPIHM 06yqa10u11/1x0ﬂ, AEMOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCLUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCLMILIMHBL (MOIYJIIO).

7. IlepedeHnb JUATEPATYPhl, HEOOXO0JUMOM JIJIsT 0CBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe IUCIMIUIMHBL (MOJIYJIs) IPEAToJiaracT u3yuyeHue OCHOBHOM 1 JIONIOJIHUTEIIbHON yueOHOM mTepatypsl. Jlnteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BApUAHTOB (JIMOO B 0O0MX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JIEKTPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBaHWH 3aKTI0YeHHbBIX KPY 10oroBopos ¢
MPaBOOOJIAATENSIMHU;

- B mevyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. Jlo6aueBckoro. OOydJaroniuecs mojy4yanT yIeOHyI0 JUTepaTypy Ha
aOOHEMEHTE IO YMTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIPABHJIAMHK TI0JIb30BaHUsI HaydHOW OMOINOTEKON.

DJIeKTPOHHbIE U3AHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII00OK TOUKH MPU BBEAEHUH O0YYAIOIIMMCSI CBOETO JIOTMHA U [apoJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIH yHUBepcuTeT" . [Ipu HCmoNb30BaHIM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaomnmxcst o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KakKIOTO U3 U3JaHMI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 3K3eMIUIspa JOTOIHUTEIFHOM JIUTEpaTyphl Ha
KaXJ0ro 00y4aroierocsi U3 Yuclia Jull, OJHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCIUILINHY.

[epeueHb OCHOBHOI M JOTIOJHUTENBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMOW [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k pabovel mporpaMmMe JUCHUILTMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBoobJIaAaTe sIMU €K TPOHHBIX M3/IaHWI U IPY U3MEHEHNH KOMIUTeKToBaHus (oHnoB Hayunoi 6udmmorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTEepHET'', HE00X0AUMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

MeToanvYecKue MaTepruaibl Kadenpst TO -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teoreticheskoj-fiziki/metodicheskie-materialy

Hogas anexktponHast 6udimoreka newlibrary.ru -
http://www.newlibrary.ru/genre/nauka/fizika/termodinamika__statisticheskaja_fizika/
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Craructuyeckas pusuka - Mup marematuueckux ypasHenuit EqWorld -
http://eqworld.ipmnet.ru/ru/library/physics/statphys.htm
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9. MeToanuecKne yYKa3aHHA UIA 00yUJaIomMXCs M0 0CBOEHHIO JUCIHUIIAHBI (MOXyJIsT)

Bujg paéor MeToanueckue peKOMeH aluu

JIEKLIUHU s oBafieHu sl JUCIUMIUIMHON YPE3BbIUATHO BAXKHBIM SIBJISIETCSl YCBOGHUE JIEKIIMOHHOTO MaTepuaia.
Heob6xoaumo mocemars Bee JISKIMH, BO BpeMsI JIEKIIUH ClIeyeT BeCTh KOHCHEKT. TTocie KakIou JIEKITUH
CTYICHTY CJIeJlyeT BHUMATEIbHO IPOYUTATh M pa300paTh KOHCIEKT (2 TaKKe MPe3eHTAINIO, TPEACTABICHHYIO
JIEKTOPOM, B Clly4yae ee HAJIN4usl), TPy STOM:

- TIOHSAITh U 3aIIOMHUTH BCE HOBbIE ONpE/IEIIeHNS];

- MIOHSITh BCE MaTeMaTUYeCKHe BBIKJIA/IKY U JiekKallle B UX OCHOBE (PU3UUYECKUE MOJIOKEHHS U JOITYIIEHUST;
BOCIIPOU3BECTHU BCE BHIKJIAJAKU CAMOCTOSITENILHO, HE TJIs/Is1 B KOHCIIEKT;

- BBIMIOJIHUTH UJIM JJOAEJIATh BBIKJIAJKHU, KOTOPBIE JIEKTOP MPEANUCAIl CIIENaTh CAMOCTOSITENIbHO (€C/I TaKOBbIE
HUMEIOTCH);

- €CJIM JIEKTOP TpeAIIcai pa3odpars yacTh MaTepraia 6oJiee MOAPOOHO CAMOCTOSTEIBHO 10 MAChMEHHBIM I
3JIEKTPOHHBIM UCTOYHUKAM, TO HEOOXOMMO CBOEBPEMEHHO 3TO CJIe/IaTh;

- CTyJIEHTbl MOTYT MOJIyYUTh JOMOJHUTENBbHYIO HH(OPMAIIUIO [0 BOITPOCAM, BbI3BIBAIOIIUM 3aTPYAHEHM S, HA
KOHCYJIbTAIIMSIX C MPernojiapaTesieM; B cilydae BOZHUKHOBEHUS 3aTPYJHEHUH C yCBOEHUEM MaTepuaa,
HEoOXOMMO B KaK MOXHO OoJiee KpaTKHe CPOKHM OOPaTUThCS 32 KOHCYJIbTAIMeH K MperojaBaTeliio,
MpeIBAPUTENLHO YETKO C(DOPMYJIMPOBAB CIIMCOK BOIPOCOB.

npaktudeckue | s Hanbosee 3pheKTHBHOTO YCBOSHHS MaTepraiia MPaKTHIeCKOro 3aHITHS PeKOMEH]yeTcsl IIPOBECTH

3aHATAA MOATOTOBKY K HeMy: 1) BBITIOJIHUTD 3aJaHHOE Ha MPebIIyIeM ITPAKTHUECKOM 3aHATHH JOMAIITHEe 3aJaHNe
(mozpoOHee pekoMeHaauK 00 3TOM CM. B IyHKTe CamocTosiTelbHasl padoTa); B CTydae BOSHUKHOBEHHS
CJIOKHOCTEH € €ro BbIIIOJHEHUEM, OBITh TOTOBBIM KPaTKO MX C(popMyIMpoBaTh Ha 3aHSTUM; 2) pa3o0paTh
JIEKIIMOHHBIA MaTepHasl MPeCTOSIIEro MPAKTHIECKOTo 3aHATH. [1pr BOSHUKHOBEHNH TPYJHOCTEN C
BBITIOJTHEHMEM JJOMAIITHETO 3aJaHHsI TaKKe PEKOMEHIyeTCsl TPOKOHCYJIbTUPOBATHCS Y CBOMX OJHOIPYIITHUKOB
WV COKYPCHHKOB, IPUBETCTBYETCS] COBMECTHBIN MIOUCK pereHui. Takke MOXKHO OOpaTUTHCS 32 TOMOIIBIO K
nperopaBateno. [IponycTus kakoe-1moo 3aHsATHE, CTYIEHTY ClIeoyeT CKOMPOBATh pellieHne pa30OpaHHBIX Ha
3aHATUHM 33124 U3 TeTPajiel OHOIPYIIIHUKOB; pa300paTh UX pellieHue, PEIINTh UX CAMOCTOSITENBHO, a TAKXKe
PEeInTh 3aJa49K JOMAIITHETO 3a1aHM.

€aMoCTOsI- B camocTosiTenbHOI paboTe CTyaeHTa MOXKHO BbIIETIUTh HECKOJIBKO COCTABIISIONIMX.
TenbHas padota | - Pabora Haj IEKIMOHHBIM MaTeprajioM ? rmoapodHee cM. B IyHKTe 2Jlekimu?.
- CamocTosITeNIbHOE M3yUYeHHEe YacTH MaTeprana (Harpumep, JIeKIIMoHHoro). Eciu yacTs yueOHOro Matepuaa
OTBEJeHa Ha CaMOCTOSITENIbHOE M3YyUYEeHHEe, TO HEOOXOAMMO MPUCTYIUTD K 3TOMY He3aMeUTMTEIBHO MOCe
yKa3aHWs MperojaBaTesisi U OCBOUTh MaTepUI B OTBE/IEHHBIE UM CPOKW. Matepua ciefyeT U3y4uTh 1o
JOCTYITHBIM IIMCbMEHHBIM U 3JIEKTPOHHBIM MCTOYHHKAM, O KOTOPBIX COOOILIUT MPErnojaBaTesb.
- B camocrosiTenbHOI paboTe CTyJeHTOB HaJl JOMAIIHUM 33aJaHKeM MOXKHO BBIIEJIUTD JIBE COCTaBJisiioue: 1)
pas30op peleHuii 3a1a4 ayJUTOPHBIX (IIPAKTUYECKUX) 3aHSTHH, 2) CAMOCTOSITEJIbHOE pEellIeHre JOMaIIHUX 3a/1a4.
[Mocne kaxa0ro ayAMTOPHOTO 3aHSTHUS CTYIEHT JAOJDKEH CHavasla PeliTh CAMOCTOSITENLHO (He IIisiist B pabouyio
TeTpa/ib) Te 3aa4k, KOTOPbIE PEIIWII MPEToaBaTelib BO BpeMs 3aHsATHs. [1py BOSHUKHOBEHHHU TPYJHOCTEH BO
BpeMs1 pellieHus KaKoi-HUOY b 3a/1a4M ClielyeT pa3o0paTh pellleHre STOW 3aJaul B TETpaau. 3aTeM CleayeT
PeluUTh 3a]a4uy camMocTosATeNbHO 6e3 TeTpany. CKOIbKO Obl pa3 He MPUXOJUIOCh BO3BPAIATHCS K TETPAIH,
HACTOSITENIbHO PEKOMEH/IYeTCsl HAyUUThCsI BOCIIPOM3BOAUTH PELIEHHE CAMOCTOSITEIbHO. 3aTeM Clle/lyeT
NPUCTYIUTH K PELIEHHIO 33/1a4 U3 AOMAIIHero 3a1aHusl. [1py BOSHMKHOBEHHH TPYIHOCTEH C BHITTIOJIHEHHEM
JIOMAIIIHETO 3aJJaHusI TaKKe PEKOMEHIyeTCsl IPOKOHCYJIbTUPOBATHCS Y CBOMX OJJHOTPYIITHUKOB WU
COKYPCHHKOB, TIPMBETCTBYETCSI COBMECTHBIN ITOUCK pelieHui. Takke MOKHO 00paTUThCS 3a IOMOLIBIO K
npenofapateno. [IpomycTuB kakoe-1mbo 3aHsATHE, CTY/ICHTY Clle/lyeT CKOIMPOBAaTh pellleHne pa3oOpaHHbIX Ha
3aHSITHM 33]1a4 U3 TeTpajedl OQHOrPYIITHUKOB; pa3o0paTh UX pellleHUe, PEIUTh UX CAMOCTOSITENIBHO, a TAKKe
PELIUTD 3a1a4K JOMAIITHETO 3a/1aHMs.
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9K3aMeH 3aJI0roM yCIenHOW CIauu SK3aMeHa SIBJISIIOTCS CHCTeMaTUJIecKre, J0OPOCOBECTHBIC 3aHATHSI CTY/ICHTa B TCUCHUE
cemectpa. OJTHAKO TO He OTMEHSET HEOOXOIMMOCTH CIIEIIUAILHOIN paOOTHI Mepe/i CEeCCUel U B IIEPUO]| CAAUYH
sk3aMeHoB. CrienmpuIecKoi 3aaueid paboThl CTYIEHTA B IIEPHO]T SK3aMEHAIIMOHHOW CeCCUU SIBJISIIOTCS
MOBTOpEeHUE, 000OIIEHNE U CHCTEMATH3aIHs BCero MaTepraia, KOTOpbId U3yJYeH B TeueHre ceMecTpa. HaunHath
MMOBTOPEHUE PEKOMEH]TYETCsI 32 MECSIII-TIOJITOPa JI0 Havajia CeCCHU.

B ocHOBY mOBTOpeHMs OKHA OBITh TIOJIOKEHA TOJIBKO IIporpamma. He clietyeT moBTOpsITh HU TIO OWJIeTaM, HA
10 KOHTPOJILHBIM BoripocaM. [ToBTopeHwe 1Mo OmieTamM HapyliaeT CUCTEMY 3HAaHHUH U BeJIeT K MEXaHUYECKOMY
3ayunBaHuo. [IoBTOpeHMe 10 pa3InIHOro pojia KOHTPOJIBHBIM BOIPOCAM IIPUBOIMT K IPOITYCKaM U MpodesiaM B
3HAHUSIX U K HeIopaOOTKe MHOT/IA BeChbMa BaXXHBIX pa3iesioB mporpaMmsl. [loBropeHue - mporiecce
VH/IUBUTYaJIbHBIN; KaXKJIBIA CTYJICHT MIOBTOPSIET TO, UTO JIJIST HETO TPYIHO, HesICHO, 3a0bITo. [1oaToMy, npexie yem
TIPUCTYIUTh K TIOBTOPEHUIO, PEKOMEH/TyeTCsI CHaYajla BHIMATEJIbHO MTOCMOTPETh MPOrpaMMy, YCTAHOBUTh
HaunOoJiee TpyIHbIe, HAUMEHEee YCBOSHHbBIEC Pa3/ie)ibl U BBHIITACAThH UX HA OTAEIBHOM JIUCTE.

B niporiecce MOBTOpeHUs aHAM3UPYIOTCS W CHCTEMATU3UPYIOTCS BCE 3HAHMS, HAKOTICHHbIE TIPU U3YUYCHUN
MPOrPaMMHOT0 MaTepHaia: JaHHbIe yUeOHNKA, 3aTMCH JICKITUI, KOHCTIEKTHI POYUTAHHBIX KHHT, 3aMETKH,
ClIeJIaHHBIE BO BpeMsI KOHCYJIbTAIINI WM CEMIHAPOB, U JIp. Hu B KoeM citydae Helb3si OrpaHNYUBATHCS TOJBKO
OJTHIM KOHCIIEKTOM, a TeM OoJiee, Uy KUMHU 3anicsMU. BCAKOro pojia 3amvcy ¥ KOHCIIEKTHI - B CYyTy0o
VH/IUBUTyaJIbHbIC, IOHSITHBIE TOJILKO aBTOPY. ['OTOBSCH MO UyKHMM 3aIHCsIM, JIETKO MOKHO BIIACTh B OYEHb
rpyObie ormmoOku. CaMo MOBTOpeHHe PEeKOMEHIYETCsl BECTH IO TeMaM MTPOrpaMMBI U TI0 IJIaBaM ydeOHHKaA.
3akoHuMB paboTy HaJ TeMOH (IJ1aBO¥i), HEOOXOIUMO OTBETHUTh Ha BOIIPOCH YUeOHVKA MU BBHIIOJHUTH 3aJaHUs, &
camMoe JIydlIliee - BOCIPOU3BECTU Bech MaTeprall. KoHCyIbTaluu, KOTOpble MPOBOAATCS IS CTYAEHTOB B IIEPUOT
9K3aMEHAIIMOHHON CecCur, HeOOXOIUMO HCIOIL30BATh IS YITyOJIeHUs] 3HAHUH, JI1 BOCIIOJIHEHUS TIPOOEIIOB U
JUTSL pa3pellieHrs BCceX BO3HUKINUX TPYIHOCTEH. Be3 TIaTebHOro caMoCTOATETbHOTO MPOIyMBIBAaHUS MaTepraia
Gecez1a ¢ KOHCYJIbTAHTOM HEN30eKHO Oy/leT HOCUTH '0OIIMiA', TOBEPXHOCTHBIN XapaKTep 1 He IMPUHECET HYKHOTO
pe3yJibrara.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIIEeCTBJIEHHH 00Pa30BaTEJLHOrO Mpomecca
1o JUCIHILUIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManuoOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IIPOLiECca M0 TUCHUILIIHE
(MOZyJII0), BKJIIOYAS MTepeyeHb POrpaMMHOr0 oOecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABJICH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTLIAHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXO0UMOIT /IJIsl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHUAILIHHE (MOYJII0)

MarepraibHO-TEXHHUECKOE 00ecrieueH e 00pa3oBaTeIbHOTO TIPOIIECCa TT0 JUCIUILTAHE (MOYJTO) BKIIIOUAET B ce0s CIIeqyIoNIne
KOMITOHEHTHI:

TTomerteHus UIst CAMOCTOSITEIbHON pabOThl 00YJaIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHneM JOCTyIa
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTebHylo cpeny KOV,

VueOHble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp U1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.
MynbTUMeINIHAS 8y IUTOPHSL.
KommnbloTepHBIil KJtacc.

12. CpeacrBa aganramuu NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINIOB U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE IPUMEHSIOTCS CIIeAYIOIIIe METOABl ¥ TEXHOIOTUH, O0JIeryaioIme
BOCIIpUATHE MHGOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JTULAMY C O'PAHUYEHHBIMH BO3MOXKHOCTSIMH 310POBBI:

- CO3/J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOXKHOTO NPe00pa30BaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE TSI PA3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHHe KOHTEHTA, KOTOPBI MOXKHO NPECTABUTh B PA3/IMYHBIX BUJAX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPETh
BO3MOXHOCTb MacIITaOMPOBaHUs TEKCTa M M300pakeHuii Oe3 MOTepH KauecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO3J]aHKe BO3MOKHOCTEH JUTsi 00yUaloMXCcsl BOCIPUHUMATH OJHY M TY e MH(OPMAIHIO U3 pa3HbIX KCTOUYHHUKOB - HAIpUMep,
TaK, YTOOBI JINLA C HAPYIICHUSIMH CJTyXa MOTy4Yaad MH(OPMAIMIO BU3YaJIbHO, C HAPYIIEHUSIMH 3PEHUS - ayJUaJIbHO;
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- IPUMEHEHUEC MTPOrpaMMHBLIX CPEICTB, 066CHC’~II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, CI)OpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUET AJIbTEPHATHUBHbBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’IOFHfI;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30oBaTe/IbHBIX TEXHOJIOIHH IS Iepeiaud HHpOPMAaLY, OpraHu3aLiy pa3InIHbIX (hopM
MHTEPAKTUBHON KOHTAKTHOW paboThl 00yYaloIerocs ¢ rpernojaBaresieM, B TOM Yicie BeOMHAPOB, KOTOPbIE MOTYT OBITh
WCIIOJIb30BAHBI AT TPOBEAEHNSI BUPTYAJIbHBIX JIEKIIMH C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAaHLIMOHHOTO
00y4eHus1, IPOBEeJEeHNsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIaMHU 1 3aIlUTHI BHIOJIHEHHBIX PaOoT, IPOBEASHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHOM paboOThI;

- IPUMEHEHHe TUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH U1l OpraHu3aluy bopM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYEHUE TIPOJOJDKUTEBHOCTH CIaui 00YYaIOIIMMCsl HHBIUIOM MJIM JIMLIOM C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm rTpoMe:xyTOUHOH aTTeCTAIMK M0 OTHOLIEHHIO K YCTAHOBJIEHHOW MPOIOKUTEIbHOCTH UX CAAYH:

- IPOOOJIKMUTECIIBHOCTU CAaun 3a4€Ta WM IK3aMeHa, IpoOBOAMMOIO B MMMCbMEHHOU (bOpMe, - He Gonee yem Ha 90 MUHYT;

- MPOOJKUTEIBHOCTY TIOATOTOBKHM 00YYAIOIIerocst K OTBETY Ha 3a4éTe WK 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTY BHICTYIUICHUS 00YYAIOMIEerocs MPH 3aluTe KYpPCOBOM PadOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocrariieHa B cootBeTcTBuM ¢ TpeboaHussMu PT'OC BO u yueOHbIM tuianoM 1o Harpasienuio 03.04.02 "dusuka”
U Maructepckoi mporpamme "Teoperudeckast pyu3rka M MOJEIUPOBaHNE (PU3MUECKHX MTPOIIECCOB".

3AEKTPOHH BI
Crpanuna 8 u3 11. EIl YHHBEPCHTE

MR /- OFMALMOHHO AHATUTAE AR CHCTE

i
T

¥



ITporpamma muciuruiunsl "®usuka HepaBHOBeCHBIX IpoueccoB”; 03.04.02 "duszuka".

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B.03 ®usuka HepagHoBeCHbIX NPOUECCO8

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue nogrorosku: 03.04.02 - Pusrika

HpO(l)I/IIH; IOATrOTOBKM: TCOQGTI/I‘{CCKEIH (_ZDI/I3I/IKa 1 MOJEJINPOBAHUE QDI/BI/I‘IGCKI/IX IIPOHECCOB

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcHoBHas JuTepartypa:

1. XamsuH, A.A. KBaHTOBast TeOpHs HEpaBHOBECHBIX ITpouieccoB. KoHcmekT nekumid. Y4ebHoe rmocodue / A.A. Xam3uH. -
Kazanb: Kazan. yu-1, 2017. - 99 c. - Tekcr: anekrponnsiid. - URL:
http://kpfu.ru/portal/docs/F1397333706/Khamzin.Kvantovaya.teoriya.neravnovesnyh.processov.pdf (nara obpamenusi:
12.01.2024). - Pexxum goctyma: jisl aBTOpHU3. TTOJIb30BaTeNeH.

2. [punoxkeHus: ABYXBPEMEHHBIX TepMOIUHaMUIecKux (pyHknmii ['prHa B pusuke tBepaoro tena (KoHcnekT geknuit Ha
anrmiickom s3eike) / JI.P. Tarupos, B.1. Kouenaes, P.I". [lemuno, H.X. Ycennos. - Kazans: Kazaunckuii (ITpuBomkckmii)
enepanbubiil yausepeurert, 2018. - 101 c. [Qnekrponnsiii pecypc]. - URL:

http://kpfu.ru/docs/F237569143/Application_of _Green_functions.pdf (gara odpamenus: 12.01.2024). - Pexxum goctyna: amns
aBTOPH3. TOJIb30BATEIIEH.

3. IIpyauukos, B. B. Teopetnyeckue MeTOb! ONMCaHKS HEPABHOBECHOIO KPUTHUECKOTO MOBEAEHUSA CTPYKTYPHO
HEYNOPAJ0YEHHBIX cucTeM : MoHorpacdus / B. B. I[Ipynnukos, I1. B. I[Ipyaaukos, A. H. Bakunos. - Mocksa : PU3MATJINT,
2013. - 316 c. - ISBN 978-5-9221-1556-8. - Tekcr : aneKTpoHHbIH // JIaHb : 371eKTpoHHO-0MOMMoTeuHast cucrema. - URL:
https://e.lanbook.com/book/71977 (mara obpamenus: 12.01.2024). - Pexum nocTymna: Iyist aBTOPU3. TOJIb30BATEIEH.

4. INapmoH, B. H. TepmoanHaMuka HepaBHOBECHBIX MTPOLIECCOB ISl XUMUKOB. [TpunokeHns k XMMIUYECKOl KUHETHKE,
KaTtajamusy, MaTepuaoBe/ieHnio 1 6uonornu: yuebHoe rnocodue/B.H. [Tapmon - Jonronpyansii: MatennexT, 2015. - 472 c.
ISBN 978-5-91559-189-8. - Tekcr : anekrponHsiii. - URL: https://znanium.com/catalog/product/512560 (nara obpaieHus:
12.01.2024). - Pexum goctyna: o NOJIHCKe.

5. Mopo3og, A. W. DneMeHTH COBpeMeHHO (PU3UKH TBepOTo Teja: yaeOHoe rocooue/A.1.Mopo30B - [loJronpyaHblii:
MNurennekT, 2015. - 216 c. ISBN 978-5-91559-191-1. - Tekcr : anekTpoHHsblid. - URL:
https://znanium.com/catalog/product/518200 (nata oopammenust: 12.01.2024). - Pexum ocTymna: 1mo moJimcKe.

onoJHATEILHAS JUTEpPATYypa:

1. Xam3uH, A.A., Hurmarysus P.P. MeTtoa HepaBHOBECHOTO CTATUCTUYECKOTO ONEPATOPA U €r0 MPUIIOKEHUST K KUHETUKE
V3WHTOBCKHUX MarHeTUKOB: yueOHoe mocoome/ A.A. XamszuH, A.A., P.P. Hurmaryims. - Kazane: M3n-Bo Kazanckoro
Vuusepcurera, 2011. - 87 c. - Tekcr: anextponnsiii. - URL:
http://kpfu.ru/portal/docs/F726314524/nonequilibrium_statistical_operator.pdf (nara o6pamenus: 12.01.2024). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

2. Bopucénok, C. B. KBanroBas cratucruueckast MexaHuka : yueOHoe rnocodue / C. B. Bopucénok, A. C. Kongpatses. -
Mocksa : PUBMATIIUT, 2011. - 136 c. - ISBN 978-5-9221-1277-2. - Tekcr : anekTpoHHsIi // JlaHs :
3/1eKTpOHHO-OnbmMoTeynas cucrtema. - URL: https://e.Janbook.com/book/2672 (nata oopamenusi: 12.01.2024). - Pexxum
JOCTYyIa: 1JIsl aBTOPHU3. TTOJIb30BaTENIeH.

3. EpemuH, M. B. Mukpockonnyeckye MoJies B KOH/IEHCHPOBaHHHIX cpefax: yueOHoe nocodue/ M. B. Epemun: Kazaus: Uzn.
KI'Y, 2011. - 113 c. - Tekcr: anextponnsiil. - URL: http://kpfu.ru/docs/F1043614157/Eremin_Posobie_2011.doc (naTa
obpamenusi: 12.01.2024). - Pesxxum foctyna: [uist aBTOPU3. TTOJIb30BATENEH.

v

QAEKTPOHHUBIH
Crpanuna 9 u3 11. Il YHHBEPCHTET

ARl ALV OHHE AHATYTAMEC AR SATTEMA Kby



ITporpamma muciuruiunsl "®usuka HepaBHOBeCHBIX IpoueccoB”; 03.04.02 "duszuka".

4. Copokus, B. C. Makpockonudeckast HEOOpaTUMOCTb U SHTponus1. BBenenue B TepmoanHamuKy : yueOHoe nocodue / B. C.
CopokuH. - Mocksa : PUSMATIIUT, 2004. - 176 c. - ISBN 5-9221-0507-8. - Tekcr : anekTpoHHblIit // JIaHb :
3JIeKTPOHHO-OMOMoTeuHas cucrema. - URL: https://e.lanbook.com/book/59366 (nata obpamienust: 12.01.2024). - Pexum
JOCTYyIa: [JIsl aBTOPU3. MOJIb30BaTENIeH.

5. IMerpog, 0. B. OcHOBBI (pM3MKU KOHIEHCHUPOBAHHOTO COCTOSIHUS: YueOHoe rocodue / 10.B. Tletpos. - JonronpyaHsrii:
Nurennekt, 2013. - 216 c. ISBN 978-5-91559-110-2, 500 3k3. - Tekcr : anekTponHsiid. - URL:
https://znanium.com/catalog/product/484938 (nata obpammenust: 12.01.2024). - Pexum ocTyna: 1mo moJmcKe.

6. Jlanpay, JI. [I. Teoperuueckas ¢pusuka. Pusndeckas kuHerrka. Tom X : yuebHoe nmocodue / JI. [I. Jlangay, E. M. JIudm.
- 2-e u3n., uctp. - Mocksa : PUBMATIIUT, 2002. - 536 c. - ISBN 5-9221-0125-0. - Tekcr : aneKTpoHHbIi // JIaHb :
3JIeKTPOHHO-OMOIMoTeuHast cucrtema. - URL: https://e.Jlanbook.com/book/2692 (nata obpamenust: 12.01.2024). - Pexum
JOCTYTIA: JJIs1 aBTOPU3. MOJIb30BaTEICH.

7. Hupnun, A. M. TIporieccsl MUHMMAJIBHOM AMCCHUIIAIIMK B HEOOpATHUMON TepMOAMHaMUKe : MoHorpacust / A. M. LupnuH. -
2-e u3n., crep. - Cankr-IlerepOypr : Jlanb, 2022. - 400 c. - ISBN 978-5-507-44649-0. - Tekcr : anekTpoHHbIi // JlaHs :
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.Janbook.com/book/238517 (nata obpammenust: 12.01.2024). - Pexum
JOCTYyIa: 1JIs1 aBTOPU3. TOJIb30BaTENIeH.

8. KBacHukog, 1. A. TepMmoauHamuKa u cratuctudeckas ¢pusuka. Teopust HepaBHoBecHbIX cucteM / M.A. KBacHUKOB. -
Mocksa: M3a-Bo MockoBckoro yHuBepcuterta, 1987 - 559c¢. (5 ak3. - Hb K®Y).

9. 3ybapes, [I. H. HepaBHoBecHas craructudeckas repmonunamuka / JI.H. 3ybapes. - Mocksa: Hayka, 1971 - 415 c. (14 3k3. -
HB KOY).

KTFOHH

PCHT

=

m'—]

Crpanyna 10 u3 11.

i

im=Z
R

VHHE AHATVTAHEC AR SHCTE



ITporpamma muciuruiunsl "®usuka HepaBHOBeCHBIX IpoueccoB”; 03.04.02 "duszuka".

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B.03 ®usuka HepagHoBeCHbIX NPOUECCO8

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue nogrorosku: 03.04.02 - Pusrika

HpO(l)I/IJ'H; IOATrOTOBKM: TCOQGTI/I‘{CCKEIH QDI/BI/IKa 1 MOJEJINPOBAHUE QDI/BI/I‘IGCKI/IX IIPOIECCOB

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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