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Mporpamma gucumnnuHbl "TepmoanHamuka"; 12.03.04 "BuotexHnyeckue CUCTEMbI M TEXHONOrK'".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma gucumnnuHbl "TepmoanHamuka"; 12.03.04 "BuotexHnyeckue CUCTEMbI M TEXHONOrK'".

Mporpammy oucumnnuHel paspaboTan(a)(m) ooueHT, K.H. (ooueHT) XamanH A.A. (Kadbeapa Teopetuyeckoi onsnku,
Ortnenenuve unankn), airat.khamzin1976@gmail.com

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHuUn npuobpeTaeMoi KOMNETeHLMK
OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio

O6yyatolmiics, OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:

TEOPETUYECKME OCHOBbI, METOAbI TEPMOAVHAMUKN, CTATUCTUYECKON (PU3UKN 1 KUHETWKU, BAXXHENWNE (DU3NYECKME
MPUNOXEHWS C Yy4ETOM TEHLEHUNI Pa3BUTIS

COBpeMeHHOIZ pu3nkn; UMeTb NpencTaBieHne 0 COBPEMEHHOM COCTOSHUM 3TOro pasgena TeOpeTI/I‘-IeCKOIZ bunsnkn

JonxeH ymeTtb:

(pOpMyJ'II/IpOBaTb N 00oKa3blBaTb OCHOBHbIE pe3ynbTaTbl TEPMOANHAMUKN U cTaTucTnyeckomn (pI/I3I/IKI/I, NPUMEHATb
MeTonbl TEPMOONHAMUKN U cTaTUCTUYECKOoMn

pursnkn Ong peweHns KOHKPETHbIX 3aaay.

JlonxeH Bnagetb:
HaBblkamu BbIYMCNEHUS (B MPOCTbIX 3a4a4ax) MakpoCKOMMYECKMX XapakTePUCTUK MHOrO4aCTUYHbIX CUCTEM

JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!
K OanbHerwemy oby4eHunto

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BKNtoYeHa B pasgen "B1.6.18 ducunnanHbl (Mogynm)" 0OCHOBHOWM NpodpeccnoHanbHOM
obpazosatenbHol nporpammbl 12.03.04 "BUOTEXHNYECKME CUCTEMBI U TEXHONOMMM (HE NPEAYCMOTPEHO)" 1 OTHOCUTCS K
6a30Boi (06WenpodeccuoHanbHOM) YacTu.

OcBauBaeTcs Ha 4 Kypce B 7 CEMECTpE.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOoeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpyR0eMKOCTb AUCLMMAUHBI COCTaBNSET 6 3a4eTHbIX(ble) eanHuL(bl) Ha 216 yaca(os).

KoHTtakTHasi pabota - 108 yaca(oB), B TOM 4ncne nekumm - 54 yaca(os), npakTuieckne 3aHaTms - 54 yaca(os),
nabopaTtopHble paboTbl - 0 yaca(o), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTtosiTenbHas pabota - 72 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMINHDI: 3K3aMeH B 7 CEMECTpE.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX Konnm4yecTBa akageMunyeckmx yacos v BugoB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TeMatM4yeckuin niaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOBYNIO)
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Mporpamma gucumnnuHbl "TepmoanHamuka"; 12.03.04 "BuotexHnyeckue CUCTEMbI M TEXHONOrK'".

Buabl 1 yachbl
KOHTaKTHOW paboTbl,
Pasnenbl oucumvninHbl / Cemect MX TPYDOEMKOCTb CamocTosiTeNibHas

Moayns P (B yacax) paborta
MpakTuyeckuellabopaTtopHble
3aHATUSA paboTbl

Buaobl u yachbl
KOHTaKTHOW paborThbl,

Paspenbl oncumnnnHbl / Cemect UX TPyAO0EMKOCTb CamocTosiTenbHas
Moayns P (B yacax) pa6ota

MpakTuueckuelaboparopHble
3aHATUSA paboTbl

Jlekunn

Mekuun

Tema 1. OcHOBbI CTATUCTUYECKOrO
1.|MeTOOa nccnemoBaHus 7 4 5 0 6
MaKpPOCKOMUYECKMX CUCTEM.

Tema 2. OCHOBHble pacnpeneneHns
2.|cTaTUCTNYEeCcKom MEXaHMKN 7 6 7 0 6
PaBHOBECHbIX CUCTEM.

3.|Tema 3. TepmoanHamuka. 7 10 10 0 10
4.|Tema 4. N\geanbHble rasobl. 7 10 10 0 10
5.|Tema 5. HempeanbHble CUCTEMDI. 7 6 5 0 10
Tema 6. PaBHoBecue pas. Pasosble
Blnepoxost P asomel 7 6 7 0 10
4.2 Gopepxayty M, ! 7 6 5 0 8
Tem TONA B STEMGLTD! OASHICOKON MCCTICAOPAHIA MAKPOCKOMUECKMX CHeTeM:
Mpe RINMSKHBEE TEpMOnlHaMKA 1 cTatngTnickoi covduky. Mqﬁeéﬁgczefum B Kccnyeckol M.?.{?.%Ke'

Herre-HityBrARs—MinKpoOcocTORHMA B KBRHTOBOMIteXaHike—MaTprHa roTHoC T - pasHerpre-Hnysitnas
Ypa ety P Matp ¥p Fiy
Henmape:JyiyikpokaHoHWueckoe pacnpenenetivie. proau4gckan runompea. HegotopblegMonenbible CUCTEMbI
NYECKON (PUSNKMN.

Tema 2. OcHOBHble pacnpefeneHusi CTaTUCTUYECKON MeXaHUKN PaBHOBECHbLIX CUCTEM.

TepMoaomHaMmnyeckme KOHTakTbl CUCTEM. SHTPONNSA 1 Temneparypa, nyktyaumn. Bropoe Havyano TepMoanHamMuKu.
Xummnyeckuin noteHuman. bonblwoe kaHOHNYECKOe 1 KaHOHMYeCcKoe pacnpeneneHns (aHcambnum). SKBUBANEHTHOCTb
paBHOBECHbIX aHCcambneil. PaznnyHble npeacTasnexHms sHTponuun. dyHkumm pacnpeneneHns depmn - Oupaka n bose -
OiHwWTenHa.

Tema 3. TepmoanHaMuka.

ObpaTnmble (paBHOBECHbIE) U HeOBpaTMMble (HEpaBHOBECHLIE) NpoLiecchl. [laBneHne. OCHOBHOE ypaBHeHME
TEPMOAVNHAMUKUN N5 KBA3MCTATUYECKUX MPOLEeCcCoB. TepMoguHaMNUYeCcKme CUCTEMbI BO BHELWHUX 3N1EKTPUYECKIMX U
marHuTHbIx nonsx. Linkn KapHo, Teopembl KapHo. TpeTtuin 3akoH TepMoanHaMuku, teopema HepHcra - lNnakxka.
TennoeMkocTb cncTembl. TepMmoanHamuyeckmne noteHumansl. CooTHoweHMs B3ammMHocT Makceenna. Hekotopeble
CBOICTBA SKOBUAHOB U X MPUNOXeHUe B TepmoauHamuke. Cesisb Mexay Cp un Cv. Ycnosus paBHoBecUs
TEPMOANHAMUYECKMX CUCTEM, HAXOOSWNXCS B KOHTAKTE C TEPMOCTaToM. TepMoanHamMmnyeckne HepaBeHCTBa.
Anmnabatunyeckue npoteccol. CneacTeus TPETbEro 3aKoHa TEPMOAVHAMUKM.

Tema 4. NpeanbHbie rasol.

OnHo4acTnyHbIn cnekTp. Knaccmyeckuin ngeanbHblil ra3. TennoemMkocTb ABYXaTOMHOro naeanbHoro rasa. Cmecu
npeanbHbIX ra3os. MgeanbHbilii ra3 B cunosom none. PacnpeneneHve Makceenna no CKOPOCTSM B aeanbHOM rase.
BbipoxaeHHbI naeansHoin @epmu-ras. BoipoxaeHHbii Bose-ras. bose-koHaoeHcauns. YepHoe nanyyeHue.
TepmonovHamvka KpucTannmyeckoi pewetkun. Teopus Oebas.

Tema 5. HempeanbHble cucTeEMbI.

PaspexeHHble rasbl HernTpanbHbiX YacTuu,. BupranbHoe pasnoxeHne ypaBHeHMs COCTOSHUS. BupuranbHoe pasnoxeHve
C MCronb3oBaHMEM BOJbILOTrO KAHOHMYECKOro pacnpeaeneHns. MeTon 4acTUYHbIX OYHKLMIA pacnpenenexus. Llenoyka
YypaBHEHWI N5 paBHOBECHbIX (OYHKLMIA pacnpeneneHns. YpasHeHNE COCTOSHNS (OaBneHne) peanbHoro rasa
(ypaBHeHve BaH-gep-Baanbca). Teopusi lebas - Xtokkens Onsi paBHOBECHOW pa3peXeHHOM nnasmbl.
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Tema 6. PaBHoBecue ¢pas. da3oBble nepexonbl.

Ycnosus cocylectsoBaHns ¢oas. Pasosble nepexodbl. YpasHeHne KnanenpoHa - Knayauyca. Kputnyeckas toyka.
®daso0Bble Nepexobl NePBOro 1 BTOPOro poga. TpoiiHas Todka. dasosblie avarpammbl. MNpasuno gas Mmbbea.
MoBepxHOCTHOE HaTsixeHue. MeTacTabunbHble cocTosiHUS. 3apoabiwn. deppomMarHeTU3m B NpubnnXeHum
monekynsapHoro nons Beicca. Teopus JlaHoay pa3oBbix NEPEXOLOB BTOPOro poaa. YCnoBus XMMMYECKOro paBHOBECUS.
3aKoH AercTByoWwmnx Macce.

Tema 7. Teopus conyktyaumin.

Mepa donykTyauuin. @opmyna SHWTERHA ONS BEPOATHOCTM QNyKTyauuii. ayccoBo pacnpeneneHne BeposTHOCTM
manbix onykTtyaumin. dnykTyaumm CUCTEMBI, MOMELLEHHOW B TepMmocTaT. PaccesHue ceeta conyktyaumnamn. dopmyna
Panes. Koppensuns gonyktyaunin Bo BpemeHun. Teopema BruHepa - XuH4ynHa. MprHUMN CUMMETPUY KUHETUYECKNX
KoadhpULMEHTOB (CoOTHOWeHUs OH3arepa). dnemMeHTbl TepMoaNHaMUKK HeobpaTuMblx npoueccos. Teopema OH3arepa.
[Mpon3BOACTBO SHTPONUN

Tema 8. dnemeHTbl PM3NYECKON KUHETUKM.

KnHeTtnyeckoe ypasHeHue ons knaccuyeckmx cucteM. KnHetumdeckoe ypasHeHve bonbumana. YpasHeHus Bnacosa aons
6eccToNnKHOBUTENBHOM Nnaambl. Teopusi 6poyHOBCKOro ABMXeHUs. OCHOBHOE KUHETUYECKOE YPaBHEHNE (YypaBHEHME
6anaHca). H - Teopema BonbumaHa. CnyyaiiHble MapkoBckue npouecchl. YpasHeHne CMONyxoBCKoro. YpaBHeHue
®dokkepa - NMnaHka.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus jisi cCaMoCTosiTeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota oby4arolLyxcs BbINOMHSETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHME OTAEMNbHBIX TEM (Pa3fenos) AUCLUMUNANUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyatoWwmnecs YnuTaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUsl, HANpPaBieHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMUHE.

OpraHnsauus caMocTosTenbHol paboTbl 06y4arowWmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTebHbIMI Pecypcamu, BKoYas:

MopsiLoK opraHn3aumm 1 oCylWeCTBAEHNS 06pa30BaTENbHON AESTENbHOCTM MO 06pasoBaTENbHBIM MPOrPaMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpaMmmam crieumaniTera, nporpaMmmam MarucTpatypbl (YyTBEpXaeH
npukasom MuHucTepcTa obpasosaHus n Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa obpasoBaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aLUMM CaMOCTOATENbHON paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMNA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpPeHHEro pacnopsnka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOro yupeXaeHns
BbiCLEro npodpeccmoHansHoro obpasosarus "KazaHckuii (MpuBonxckunii) doeaepanbHblli yHuBepcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXcKoro) doeaepansHoOro yHmBepcuteTa

AmuHosB, J1.K. TepmogmHamuka n ctatucTmyeckas ouanka: KOHCNeKTbl nekunidi n 3apayun. [9nekTpoHHblin pecypc] / J1.K.
AmunHoB // Y4yebHoe nocobue. - KazaHb: KasaH. yH-T, 2015. - 180 c. - http://dspace.kpfu.ru/xmlui’/handle/net/20317

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCUUMNIMHE (MOAYNIO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNAUHE (MOAYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HANPaBNeHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLCTBa TEKYLWEro KOHTPOMS M OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B ¢hoHIe OLeHOYHbBIX CPEACTB COAEPXUTCS creayiolas MHpopMaums:

- COOTBETCTBME KOMNETEHLMIA MNAHMPYEMBIM pe3dynbTatamM 06y4eHUs No LUCLUMNAMHE (MOLYNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AMCUUNAVHE (MOSYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LNS KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPUM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- coaepxaHume oueHO4YHbIX CpencTs, BKKOYas TpeéoBava, npegbsasndeMble K OEencTBuAM o6yqa|ou4|/|xcsl,
OEMOHCTPUpPYyEMbIM pe3yibTataM, 3anaHns pa3/indHbIX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNO).
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7. NepeyeHb nuTepatypbl, HEO6XO0AMMON OIS OCBOEHUS OUCLMUNIMHBI (MOAynst)

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [ONONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4atowmnMcs B 0AHOM U3 ABYX BapuaHTOB (NM60 B 000MX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnagatensimu;

- B NeyatHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum bruneTam B COOTBETCTBUM C NpaBunamu nonb3osaHus HayyHol 6GnbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHLUMOHHO 13 NoB0i TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTeME "DNEKTPOHHbIA yHUMBEpPCUTET". pU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEYHBIN
POHL JOMKEH BblTh YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNOMHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U [OOMONHUTENBHON y4eBOHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMNAVHBI (MOOyns),
HaxoamuTcs B MpunoxeHun 2 Kk paboyeli nporpamMme AuCUMNAMHBL. OH NOANEXUT OGHOBNEHMIO NPY U3MEHEHUN YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu sanekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNeKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", Heo6X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOaYIS)

meTogmnyeckne matepuansl kagoeapb! TP -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teoreticheskoj-fiziki/metodicheskie-materialy

HoBas anekTpoHHas 6ubnunoteka newlibrary.ru -
http://www.newlibrary.ru/genre/nauka/fizika/termodinamika__ statisticheskaja_fizika/

Cratuctuyeckas dumsmka - Mup matematnyeckmx ypasHeHuin EqWorld -
http://eqworld.ipmnet.ru/ru/library/physics/statphys.htm

9. MeTognueckue ykasaHusl oisi 06y4aloLLLMXCS MO OCBOEHMUIO AUCLUM/IMHBI (MOAYNS)

MOo>HO BblOENNTb HECKONBbKO BUAOB CAMOCTOSITE/TIbHOM pa60Tb| CTYyOEHTOB Npn N3y4yeHunn gucunninHbl.

Pa3zbop 1 ycBoeHme nekUMoHHOro MaTtepuana. llocne kaxaon nekumy CTyoeHTy cneayeT BHMMATENIbHO NpoYmnTath v
pa3obpaTtb KOHCMEKT, NMPU 3TOM:

- lMoHATb 1 3aNOMHNTL BCE HOBbIE onpeneneHus.

- NoHATb BCe MaTemMaTnyeckune Bblknaoku 1 nexauwme B X OCHOBE pusnyeckre NoNoXeHUs n oonyweHus;
BOCMpOn3BeCTN BCE BblKNaakyu CaMOCTOATENNbHO, HE TNa0sa B KOHCMEKT.

- BoinonHnTb nnn pogenatb BbiKNagky, KOTOpble NeKTop npennuncan caenatb CaMoCToATENbHO (ecnm TakoBble I/IMeIOTCFI).

- Ecnmn nekTop npeanvcan pasobpaTtb Y4acTb MaTepuana 6onee noapobHO CaMOCTOSTENbHO MO AOCTYMHbLIM NMUCbMEHHbLIM
VN 3NEKTPOHHBIM UCTOYHUKAM, TO HE0BX04MMO CBOEBPEMEHHO 9TO caenarth.

- Mpu BO3HUKHOBEHUM Kakux-nmbo TPYAHOCTEN C MOHMMaHVEM MaTepuana peKOMeHoyeTCsl MONpPOCUTL MOMOLM Y CBOUX
OLHOTPYNMHUKOB MU COKYPCHMKOB. Takxe MOXHO 06patutbCst 3a MOMOLLbLIO K NEKTOPY. [Insi 3TOro MOXHO NIMYHO
MoaonTn K Mpenogaeartento, nnbo HanucaTb eMy 3NEKTPOHHOE NMCbMO, CHROPMYNMPOBAB B HEM BO3HMKatowwme Bonpock!. K
MMCbMY MOXHO MPUKPENUTL Kakne-nnubo aneKTpOHHbIe MaTepurarbl, CBS3aHHbIE C BOSHUKWMY BOMPOCaMU, Hanpumep,
OTCKaHVMPOBAHHbIE NN CHOTOrPaPMPOBAHHBIE IMCTOYKM C PYKOMUCHBIMMA KOMMEHTAPMUSIMU, NOMETKaMU, BbIKNaakamm 1
.M.

CamocTosiTenbHoe n3dyyeHne yactn matepuna. Ecnm yactb yyebHoro Mmatepumana oTeeieHa Ha CaMoOCTOSTENbHOE
n3y4yeHve, To HeobXo0AUMO NPUCTYNUTL K 3TOMY He3aMea/IMTeNbHO Nocse ykasaHns npenoaasaTesis U 0CBOUTb Matepun B
oTBeleHHble M cpoku. MaTtepuan cnegyeTt U3y4nTb MO OOCTYMHLIM MUCbMEHHBIM U 3N1EKTPOHHbBIM UCTOYHMKAM, O KOTOPbIX
coobwuT npenoaasatenb.
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MoarotoBka nomalwHero 3aaaHus. B nomawHeii pabote CTyeHTOB MOXHO BbIAENUTL ABe cocTasnsiowye: 1) pasbop
peweHnin 3aaay ayauTOPHbIX 3aHATWRA, 2) CaMOCTOATENBHOE PeLleHMe AoMalLHKX 3aaa4. Takum o6pas3oM, Mpuas LOMON
nocne KaxAoro ayaquTopHOro 3aHsATWs!, CTYAEHT LOMXEH CHaYana pelwmnTb CaMOCTOSTENbHO (He rnaas B pabouyto
TeTpalb) Te 3a0a4u, KOTopble pelwnn npenogasartenb BO BpeMs 3aHATUS. [pu BOZHUKHOBEHUN TPYLHOCTEN BO BPEMS
pelweHns kako-Hnby b 3anaqn cnenyet pasobpaTb peleHue aTol 3anaqm B TeTpaamn. 3aTeM cnemyeT pewunts 3anaqy
camocTosiTenbHO 6e3 TeTpanun. Ckonbko Obl pas He MPUXOAMIOCh BO3BPALLATLCS K TeTPaau, HaCcTOSTENbHO
PEKOMEHOYeTCs BCE Xe Hay4nTbCsl BOCMPOU3BOAMTbL PELIEHNE CaMOCTOATENbHO. 3aTeM cneayeTt NPUCTYNUTL K PELIEHNIO
3afay 13 noMalHero 3anaHus. [pu BOZHUKHOBEHUW TPYLAHOCTEN PEKOMEHAYETCS NOMPOCUTb NMOMOLUM Y CBOMX
OJLHOTPYNMHUKOB WU COKYPCHMKOB. MNpMBETCTBYETCS COBMECTHbIN NMOUCK pelieHnii. Takxe MoXHO obpaTtunTtbes 3a
MOMOLLbIO K NpenofasaTento. [ins aToro MoOXHO NMYHO NOAOWTM K NpenofasaTento, MMbo HanmcaTtb eMy 3N1eKTPOHHoe
NMMCbMO, CGPOPMY/IMPOBAB B HEM BO3HMKAIOLWME BOMPOCH! W/WUNW NPUKPENIB CBOW OTCKAHUPOBAHHbIA U
CpoTOorpacprpoBaHHbI BapraHT pelweHns ana nposepku. MNponycTue kakoe-nnbo 3aHaTUe, CTyOeHTy cneayeT
CKOMUPOBaTh pelleHre pa3obpaHHbIX Ha 3aHATUM 3aay U3 TeTpaamn Kakoro-Hmbyab oaHOrpynnHMKa; pasobpatb nx
pelweHre, pewnTb X CaMOCTOATENbHO, a TakXe pPeWwnTb 3aA4a4u JOMaWHEero 3aaaHus.

MopnrotoBka kK KOHTPONbHBLIM paboTam. To, Kak CTYAEHT Hay4Uncs CaMoCTOATENbHO pewaTb 3a4adyn, npenogasatenb
NpoBepsieT NOCPELCTBOM MPOBEAEHNS KOHTPONbHBIX PaboT, HA KOTOPbIX OT CTyAeHTa TPebyeTcs pPeLWnTb HECKONBKO
3ajay 13 yncna Tex, KOTopble PELWAnCh B ayanTopum, U Tex, KoTopble Obinn 3afaHbl B KAYECTBE AOMALIHER paboTbl.
Takum o6pa3oM, Ans YCNewWHOoW NoAroTOBKM K KOHTPOMbHBIM paboTam HEOBX0AMMO HayYUTbCS CAMOCTOSTENBHO
BOCMPOU3BOANTb PELEHUS pa3obpaHHbIX HA 3aHSATUSIX 3a4a4 1 3a8ay JOMAWHWX 3a4aHWiA B COOTBETCTBUN C
pekoMeHaaunsMmn 4nsi NOAroTOBKM JOMALWHErO 3aAaHns, NPUBEAEHHBIMU BbIlE.

MoaroToeka K KONJTIOKBUYMY. KOﬂJ'IOKBI/IyM npoBOONTCA C LieNblo NMPOBEPUTb, Kak Ha OaHHOM 3Tane 06y‘-IeHVIﬂ yCBO€H
NEKUNOHHbIN marepuan n/mnu mMarepuan, OTBEOEHHbLIN HA CaMOCTOATENbHOE n3dydvyeHune. PekoMeHpauum no N3y4eHunto
COOTBETCTBYOWMX MaTepmnanos npmeeneHbl Bbllle.

10. MepeyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniavHe (Mooynio), BKJouYas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHDIX
CcnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYILECTBAEHUN 06pa30BaTENBHOO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NPorpaMMHOro obecrneyeHns n HGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTepuanbHo-TexHN4YeCKoe obecneyeHne 06pa3oBaTenbHOrO NpoLecca no LUCLUMIMHE (MOLYNIo) BKIOYAET B cebs
crneyowme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHON PaboThl 0B6YYAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) 1 OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MIOUYEHMUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun i KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIe CNELManM3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbIX MaTepranos.

MynbTMeguiiHas ayoutopus.

KomnbtoTepHbIii knacc.

12, Cpeﬂ,CTBa apgantauumv npenopgasaHus oguCcUNNNIUHDbI K I'IOTpeﬁHOCTFlM 06y'-|a|ou.|.|nxc5| UHBaNUQooOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300pPOBbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE NPUMEHSIOTCSA Cnepytowmne MeTodbl U TexHonorum, obneryaioume
BOCNPUATE MHGOPMaLLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbBIMU BO3MOXHOCTSIMU 300POBbS:

- co3aaHne TEKCTOBOW BepCcumn nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOIo npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,06HbIe ONS pasnunyHbIX Nob30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpb,
npenycMOTPETb BO3MOXHOCTb MacwTabypoBaHus Tekcta U nsobpaxeHuii 6e3 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- CO3[aHvie BO3MOXHOCTEW AJis 06y4atoLMxcs BOCIPUHUMATb OLHY M Ty XXe MHPOPMaUMio U3 PasHbIX UCTOYHIKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHWUAMI Clyxa NonyyYani MHGOPMALIMIO BU3YalibHO, C HAPYLLEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHVE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, (hOPMUPYEMbIX

OVCLMMNMHOM, 3a CHET aNibTEPHATUBHbBIX CNOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIﬁ NPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON POpMeE, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cooteeTcTBMU ¢ TpeboBaHnamMm ®rOC BO n yyebHbiM nnaHom no Hanpasnenuto 12.03.04
"BroTtexHuyeckne cnctembl 1 TexHonorum" n Npodonio NOAroToBKM "He NpenyCMOTPeHo".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.18 TepmoanHamuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noarotosku: 12.03.04 - BMOTEXHUYECKME CUCTEMbI U TEXHOIOTUN
Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasosBaTensHoi nporpamme: 2016

OcHoBHas nuTeparypa:
3. AHcenbM A.N. OCHOBbI CTAaTUCTUYECKON PN3NKM U TEPMOANHAMUKN. - 3. JlaHb. - 2007. - 448c.
http://e.lanbook.com/reader/book/692/

JononHutenbHas nuteparypa:
1. Kongpatbes A.C., Paviropoackuii N.A. 3agaym no TepMoaMHaMmKe, CTaTUCTMYECKON (OM3UKE N KUHETUYECKO Teopun,
M.: duamatnut. 2007. - 254 c. http://e.lanbook.com/reader/book/2209/
2. Nanpay, 1.00. Ctatuctuyeckas couauka: Yueb.nocobve ans cryn.yH-tos / J1. O. Nanpay, E. M. Nucpwmy, ; non pea. J1.
M. Mutaesckoro.-M.: ®unsmarnut, b.r..-(Teopetuyeckas pusuka;T.5). Y.1.-5-e usg.,crepeotnn.-2005.-616 c.
http://e.lanbook.com/reader/book/2230/
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.18 TepmoanHamuka

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue noarotoeku: 12.03.04 - BUOTEXHUYECKME CUCTEMbBI U TEXHOIOTN
Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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