Mporpamma ancumnnuHbl "Teopetuyeckas dusnka"; 16.03.01 "TexHuyeckas dusnka".
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Mporpamma ancumnnuHbl "Teopetuyeckas dusnka"; 16.03.01 "TexHuyeckas dusnka".

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 ancumnnuHbl "Teopetuyeckas dusnka"; 16.03.01 "TexHuyeckas dusnka".

Mporpammy oucumnnuHel paspaboTan(a)(m) accucteHt, 6.c. KnekosknHa B.B. (Kadenpa teopetnyeckoin donamnku,
OtneneHune comaukn), Vera.Klekovkina@kpfu.ru ; ctapwuii npenogasatenb, K.H. (aoueHT) JlapruoHos A.J1. (Kadenpa
TeopeTtudeckon dmankn, OToeneHne cpusnkn), Alexander.Larionov@Kkpfu.ru ; MHXeHep-NpoekTupoBLWKK TymaHos B.A.
(HWJ1 acTtpoghoToMeTpumn 1 3Be3aHbIX atMocapep, Kadeapa acTpoHOMUN 1 KOCMUYECKOW reoaesun),
VaATumanov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUst No QUCLUNINHE (MOJYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTth cneayowmnmMy KOMNeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTtaeMoi KOMNETEHLUN
OoK-7 CNOCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
OrK-1 CNOCOBHOCTBLIO UCMONBb30BaTh (PyHAAMEHTaNbHbLIE 3aKOHbI MPUPOAL! 1 OCHOBHbIE
3aKOHbl €CTECTBEHHOHAYYHbIX AMCLMMINH B NPOCECCNOHaNbHON AeATENbHOCTU

Obyqarowmitcs, OCBOMBWNIA AUCUUNAUHY (MOSYb):
JonxeH 3HaTb:

3aKOHbI MI/IKpOCKOI'II/I‘-IGCKOI7I n MaKpOCKOHI/IHeCKOM 3NEeKTPOANHAMUKN U cpepbl UX NPUMEHEHUS, NONOXEHUS
cneunanbHom Teopun OTHOCUTENbHOCTU U peHSITMBMCTCKOIZ ANeKTpoaAnHaMnkKn, OCHOBbl KBAHTOBO-MEXaHN4YECKOIro
onmncaHus COCTOSHUIA pusnyeckux cmcteMm n matemaTn4yeckoro annapara KBaHTOBOW Teopwun, metoabl
TepMognHaMmnkn n CTaTucTmnyeckomn husukn.

JonxeH ymeTb:

MCMoMb30BaTh NOMyHEHHbIE 3HAHUS AN MOCTAHOBKU W pelleHus 3aa4 Mo TEOPUU SN1eKTPOMArHUTHbIX NMonei,
(POPMYNMPOBATH 1 [OKA3bIBATH OCHOBHBLIE PE3YNbTaThl KBAHTOBOW TEOPUN, UCMONb30BATh METOAbI TEPMOANHAMUKIA U
CTaTUCTNHECKOW CPUINKM.

JonxeH Bnanetb:
BrnageTb HaBblkamMm peweHns 3anady MUKPOCKOMMYECKOM U MaKPOCKOMNYECKON 3NEKTPOSUHAMUKNA.

BnapeTb HaBbikamu peweHns I'IpOCTGI7II.IJI/IX 3adayd 0 HaxoXOoeHnn saHepreTn4eckoro crnekTpa u BoOJTHOBbIX CDYHKLLMIZ
KBAQHTOBbIX CUCTEM N BblHNCNEHNA BepOﬂTHOCTeIZ Mx nepexonos B Oopyrne CoCTosaAHuA nog BNnsaHneEM BOSMyLI.I,GHI/II7I,

Bnanetb HaBblkaMu BbIMUCNEHUS MakKpOoCKOMMYeCKMNX XxapakTepncTtnk MakpockonmyeCkmnx CUCTeM B paMkax pasinyHblX
MUKPOCKOMNYECKUX MOLENEN.

JonxeH neMOHCTpMPOBaTbh CNOCOBHOCTL Y FOTOBHOCTb:
JlemMoHCcTprpoBaTh CNOCOBHOCTL K AanbHelweMy 00y4eHuto.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OIMOIM BO
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Mporpamma ancumnnuHbl "Teopetuyeckas dusnka"; 16.03.01 "TexHuyeckas dusnka".

HaHnas oucuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.5.14 OucumnnvHbl (Mogynu)" OCHOBHOW NPOgIECCUOHASTbHON
obpasoBatenbHoli nporpamMmel 16.03.01 "TexHuyeckas domamka (TexHuyeckas counanka)" n oTHocmTCsl K 6a3oBoii
(obwenpodreccroHanbHoi) YacTu.

OcBauBaetcs Ha 3, 4 kypcax B 5, 6, 7 cemecTtpax.

3. O6bem gucuMnINHLI (MOAYNS) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblAe/IeHHbIX Ha
KOHTaKTHyI0 paboTy obydyaloLuxcs ¢ npenopasarenem (Mo BMAaM yuyebHbIX 3aHATUI) U HA CaMOCTOSITENIbHYHO
paboTy obyuatloLmxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI cOCTaBnseT 9 3a4eTHbIX(ble) eanHuL(bl) Ha 324 yaca(os).

KoHTtakTHasi paboTa - 170 4aca(oB), B TOM Yncne nekumm - 98 yaca(oB), NpakTUyeckne 3aHaTms - 72 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENLHOW paboThl - 0 yaca(os).

CamocTosiTenbHas paboTta - 82 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 72 yaca(oB).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMNMUHBIL: 3K3aMeH B 5 ceMecTpe; ak3aMeH B 6 CEMeCTpe; 9K3aMeH B 7 cemMecTpe.

4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThbl MO AUCLMNNIUHE (MOAYNIO)

Buaobl u yachbl
KOHTaKTHOW paborThbl,

Paspenbl oncumniauHbl / UX TPYyAOEMKOCTb CamocTtosiTenbHas
N moayns CemecTp (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl

Tewma 1. YpaBHeHus
Makcsenna-JlopeHua.
1.|9nekTpocTaTuka. YpaHeHus 5 10 5 0 6
Makcsenna-JlopeHua B
KBa3MCTaLuMOHAPHOM Cry4yae.

Tema 2. Teopus nsnyyeHus s
LMNONbHOM NPUBANXEHNM. 5 10 5 0 6
‘|HeTbipéxmepHas chopmynnposka
NoTeHLManos 1 nonem.

Tema 3. YpaBHeHus makceenna B
cpefne. OnekTpocTaTuka
3.|0M3aneKTpUKoB 1 MPOBOOHMKOB. 5 16 8 0 6
KBasuctaumoHapHble ypaBHeHNs
Makcsenna B cpege.

4.|Tema 4. OCHOBbI KBAHTOBOI TEOPUN. 6 12 10 0 15

Tema 5. lNpocTenwme cUCTEMBI B
‘|kBaHTOBOI MeXaHuKe. 6 12 10 0 15

Tema 6. MNprbnrxeHHble METOALI B
6.|kBaHTOBOI MexaHuke. OCHOBbI 6 12 16 0 15
PENSATUBUCTCKON MEXAHWKN.

Tema 7. OcHOBbI CTATUCTUYECKOrO
MeToaa uccnenoBaHms
MaKpOCKOMUYECKUX CUCTEM. 7 10 6 0 v
"|OcHoBHbIE pacnpeneneHns
CTaTUCTUNYECKOM MEXaHUKN
[PaBHOBECHbIX CUCTEM.

8.|Tema 8. TepmoonHamuka. 7 10 6 0 6
9.|Tema 9. NneanbHble rasbi. 7 6 6 0 6
Toro 98 72 0 82

4.2 CopepxaHue auCUUMNIUHLI (MOBYNS)

Tema 1. YpaBHeHusi MakcBenna-JlopeHua. dnektpocratuka. YpaHeHus Makcsenna-JlopeHua B
KBa3uctaLuMoHapHOM cnyvae.

CrpaHnua 4 n3 12.




Mporpamma ancumnnuHbl "Teopetuyeckas dusnka"; 16.03.01 "TexHuyeckas dusnka".

YDaBHeHI/ISI MaKCBenna—J'IopeHu,a Kak obobuieHune 9KCNepuMeHTalibHbIX OaHHbIX. MoTeHumnanbl nons. Kanmépoaquaﬂ
MHBAPUNAHTHOCTb. 3akoH COXpaHEeHnd saHeprnnm B 3JIEKTPOMarHMTHOM norne. JunnonbHbln n KBa,D,pyrIOﬂbeIIh MOMEHTbI.
Pabota u 9HEeprmng Bo BHELWHEM 31IEKTPOCTATUYECKOM none. KBa3VICTaLJ,I/IOHapHOG OBNXeHne 3apsanos. 3akoH
BMO-CaBapa. MNone 3apsanos Ha 6onblunx PaCCTOAHUAX. MarHnTHbIA MOMEHT. SﬂeKTpOMaFHVITHOG none npon3BoJibHO
OBUNXYLLNXCA 3apAnoB.

Tema 2. Teopusi 3Ny4YeHUs B AUNOJNIbHOM NpubAnXeHUN. YetbipéxmepHasi oopMyTMpOBKa NOTEHLMANOB U
nonen.

Teopus nanyyeHuns. 3anasgbiBarowmii NoTeHunan. ANeKTpoMarHUTHoOe None AUNosbHOro nanyyeHus. Peakuns
nany4yeHms. MNnockune BonHbl. PaccesiHne anekTpoMarHUTHbIX BOSIH CBOBGOAHBIM U CBS3aHHbIM 3apsiaamu. OnbIT
MaiikenbcoHa. MpeobpasoBaHue JlopeHua. CobcTBeHHOe Bpems. OaHoBpeMeHHOCTb. dpdbekT Ldonnepa.
Penstumctckas chopMynmpoBka ypaBHeEHMS NOTEHUMANOB 1 ypaBHeHni A Makceenna-JlopeHua.

Tema 3. YpaBHeHUs1 MakcBenna B cpege. nekTpocratuka AuanekTpPukoB U NPoBoAHUKOB. KBa3ucTtauMoHapHbie
ypaBHeHust MakcBenna B cpege.

I'Ion;lpmaaum;l cpenbl B 3NEKTPNHECKOM none. Cpep,H;m NIOTHOCTb TOKA U 3apsna B cpene. Cuctema rpaHnYHbIX
yCl'IOBI/II7I. 3akoH COXpaHeHnsa sHeprun B cpene. eﬂeKTpOCTaTVIKa ON3NEKTPUKOB U NPOBOOHUNKOB. [MOCTOSAHHbIN TOK.
MarHnTHoe none NOCTOSHHbIX TOKOB. SHepFI/IFI MarHMTHOrro nNong KBa3nMCTaumMoOHaPHbIX TOKOB. CKI/IH-Sq.)q.)eKT.
aﬂeKTpOMaFHI/ITHbIe BOJIHbI B O,El,HOpO,D,HOVI I/I3OTpOI'IHOI7I cpene. KomnnekcHas aonanekTpudeckas npoHNUaemMoCTb.
lMokasatenb npenomneHuns. InamarHetnam. napamMarHeTn3m.

Tema 4. OCHOBbI KBAHTOBOMW TEOPUN.

Lyannam siBneHnin MuKpoMupa: OUCKPETHbIE CBOMCTBA BOJH, BO/IHOBbIE CBOWCTBA YacTuu,. [MpuHUMNbI
HeonpenaeneHHocTn 1 cynepnoauuum. MpoctpaHcteo MnbbepTa. Onepatopbl HA6M0AAEMbIX PUSNHECKUX BENIUHMH W X
cBovicTBa. CobCTBEHHbIE CPYHKLIUM 1 COBCTBEHHbIE 3HAYEHUS onepaTopoB. JUCKPETHbIN 1 HEMPEPbIBHLIN CNEKTp.
Cob6cTBEHHbIe doyHKLMM KOMMYTHpYOWMUX onepaTtopoB. CooTHowWweHWe HeonpeneneHHoctu eiiaeHbepra asist
PU3MYecKnx BenuynH. YpasHeHve LpeauHrepa. CTaumoHapHbie COCTOSIHMSI.

Tewma 5. MNMpocrenume cucteMbl B KBAHTOBOM MEXaHUKe.

OnHOMEpPHOE ABVXEHWE B MOTEHLMANBHOM None, obwue 3aKoHOMepHOCTU. YacTuua B 04HOMePHO 6ECKOHEYHO

rny6okol NoTeHUMaNbHON siMe. TyHHeNbHbIN 3dohekT. MapmMoHnyeckuii ocuunnsTop. Obwas Teopusi ABUXEHNS B
LieHTpanbHO-CMMMeTprYeckoM none. MoMeHT nmnynbca, co6CTBEHHbIE (PYHKLINM 1 COBCTBEHHbIE 3HAYEHUS. ATOM
Bogopoaa.

Tewma 6. I'Ip|/|6nv|)|(e|-||-|b|e MeToAbl B KBaHTOBOM MexaHuke. OCHOBbI pPensATUBUCTCKON MeXaHUKMU.

Teopusa cTauMoOHapPHbIX BO3MYLWEHWUA 015 AUCKPETHOro cnekTpa. BoamyweHns npu Hannydnm seipoxaeHns. BosmyweHns,
3aBucsLWme oT BpeMeHu. MpuHUMN TOXAeCTBEHHOCTN YacTul,. CUMMETPUYHbIE N @HTUCUMMETPUYHbIE BOJTHOBbIE
goyHKUMK. BO30HbI 1 chepMmMoHbI. BTopryHoe kBaHToBaHMe. YpaBHeHne KneliHa-Poka-MopaoHa. CBoboaHoe ABUXEHME
6o30Ha. YpasHeHne Oupaka. CBoboLHOe ABUXEHUE aneKTpoHa. CniH, MONHbIA MOMEHT KONMYECTBa OBUXEHUS.
HeliTpnHo. YpaBHeHwue MNaynu, MarHUTHbIi MOMEHT 3nekTpoHa. CnuH-opbuTansHoe B3aMMoLencTeme.

Tema 7. OCHOBbI CTaTUCTUYECKOro MeToaa uccnenoBaHnsA MaKpoCKONnn4yeCkKunx CUCTeM. OCHOBHbIE
pacnpeaneneHus CTaTUCTUYECKON MeXaHUKHU paBHOBECHbIX CUCTEM.

Mpenmet u MeTodbl TEPMOANHAMUKU 1 CTATUCTUHECKON Pr3nkn. MUKPOCOCTOSHMS B KNAaCCUHECKO MEXaHUKeE.
YpasHeHue Jlnysunng. MukpococTosHMS B KBaHTOBOW MexaHuke. Matpuua nnotHocTw. YpasHeHue NluyBunns -
HenmaHna. MukpokaHoHM4eckoe pacnpeneneHme. dproamnyeckas runoreda. Hekotopbie MooenbHbIE CUCTEMBI
CTaTUCTMYECKON on3nKIn. Bonbloe KaHOHNYECKOE 1 KAHOHMYECKOE pacnpeneneHus (aHcambnu). SKBMBaNEHTHOCTb
paBHOBECHbIX aHCaMbner.

Tema 8. TepmoavHamuKa.

ObpatuMble (paBHOBECHbBIE) 1 HeoBpaTuMble (HepaBHOBECHbIE) Npouecchl. JasneHne. OCHOBHOE ypaBHeHWe
TEPMOAMHAMUKW 05 KBA3UCTaTUYECKMX MPoLEeccoB. TepMoanHaMmyeckme CUCTEMbI BO BHELHUX SNEKTPUYECKUX U
MarHuTHbIX nonsx. Linkn KapHo, Teopembl KapHo. Tpetuin 3akoH TepMoanHaMunkuy, Teopema HepHcra - Mnaxka.
TennoeMkocTb cucTembl. TepMmoanHamuyeckmne noteHumansl. CooTHoweHMs B3ammHocT Makcsenna. Hekotopeble
CBOWCTBa SKOBMAHOB 1 X NPUNOXeHVe B TepMoanHamuke. Cesasb Mexay Cp u Cv. YcnoBsusi paBHOBeCUS
TEPMOAMHAMNYECKMX CUCTEM, HAXOAAWMNXCS B KOHTAKTE C TePMOCTaTOM. TepMoanHaMnyeckme HepaBeHCTBa.
Annabatuyeckne npotecchl. CneacTBus TPETbErO 3akoHa TEPMOANHAMUKN.

Tema 9. NpeanbHble rasbl.

OJnHo4acTMYHbIN cnekTp. Knaccmyeckuin ngeanbHblil ra3. TennoemMkocTb ABYXaTOMHOMo naeanbHoro rasa. Cmecu
naeanbHbIX ra3os. VigeanbHbiii ra3 B cunosom none. Bapometpuyeckas goopmyna. PacnpeneneHne Makceenna no
CKOPOCTSM B naeanbHOM rase. BoipoxAeHHbI naeanbHbli @epmun-ras. BoipoxaeHHbln Bose-ras. bose-koHaeHcaums.
YepHoe uanyyeHune. TepmoanHamMuka Kpuctannmieckon pewetku. Teopus Oebas.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosITeNbHON paboThl o6yyaroLmMxcs no
AucuunnuHe (Moayno)
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Mporpamma ancumnnuHbl "Teopetuyeckas dusnka"; 16.03.01 "TexHuyeckas dusnka".

CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

AmnHoB, J1.K. TepmoonHammka n ctatuctudeckas omnsmka: KOHCNEeKThbl NeKUni u 3agadmn. [OnekTpoHHbin pecypc] / J1.K.
AmunHoB // Y4ebHoe nocobue. - KazaHb: KasaH. yH-T, 2015. - 180 c. - http://dspace.kpfu.ru/xmlui’/handle/net/20317

ConoBbes, O.B. KBaHToBas Teopus (NpakTnyYeckumin Kypc). 3afaqyHunk ons gouaukos. HacTs |. [OnekTpoHHbIn pecypc] /
0.B. Conosbes, 3.U. baitbekos, C./N. benos // YuebHoe nocobue. ? KasaHb: KazaHckuii yHusepcuTeT, 2015. ? 102 c.
http://dspace.kpfu.ru/xmlui’/handle/net/20301 - http://dspace.kpfu.ru/xmlui/handle/net/20301

XacaHos b.M. 3anauv no anekTpoanHaMurKe CriowHbix cpel. YuyebHo-meToanyeckoe nocobue. KDY, 2013 -
http://kpfu.ru/portal/docs/F1511199095/Zadachi_po_elektrodinamike_sploshnih_sred.pdf

6. DOHA OLLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

®DOHLI OLIEHOYHbIX CPEACTB MO AUCUMMNINHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCTE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOYAET OLEHOYHbIE
CPeLCTBA TEKYLEro KOHTPOS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTOHHOM aTTecTaumm.

B choHAe OLEHOYHBIX CPEACTB COAEPXNTCS cnemytowas HopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBbIM pe3ynbTatamM 06y4eHus Mo SUCLUMNIMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKYM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 Npoueaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPpeacTBaa;
- KpUTEPWM OLIEHNBAHNS NS KAX 0o OLEHOYHOro CPEeacTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNoYas TpeboBaHus, NpeabsBhsieMble K OeACTBUSAM 00yyalowwmxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHus pas3nnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoanTcs B I'Ip|/|no>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUN/INHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT U3y4eHne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepatypbl.
NuTtepatypa MoxeT BbITb AOCTYyMHA 0by4atowWwmnMcsl B OAHOM U3 ABYX BapuaHToB (60 B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUAE - 4epe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoyeHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyqaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBMU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAaHLMOHHO M3 NtoBol TOYKM Npv BBELEHMM 0OYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT NIMYHOrO KabuHeTa B cuctemMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNOoNb30BaHMKN NeYaTHbIX M3aaHUn BBNNOTEYHbI
ooHA, AonmKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMNONHUTENBHON y4ebHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMNANHBI (MOOYNS),
HaxoauTcs B MpunoxeHnn 2 k paboyei nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCIOBUIA
norosopoB KOY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.
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8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMNIUHBI (MOOYIS)

Bubnunoteka Library Genesis - http://gen.lib.rus.ec

MeToamdeckue matepuansl kagenpbl TeopeTnyeckon ounankm KoY -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teoreticheskoj-fiziki’/metodicheskie-materialy

ObpasoBatenbHblii npoekT A.H. BapruHa - http://www.ph4s.ru

9. MeTtoauyeckue ykasaHusi ons 06y4arloLLLMxXcsi N0 OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtogunyeckue peKomeHaauum

nekumu Lns oBnafeHns oMCUMNANHON Ype3BblHaliHO BaXHbIM SIBNSIETCS YCBOEHME NEKLMOHHOMO Matepuana.
Heobxonumo nocewarb BCe NeKLMU, BO BPEMS NEKLUM CNeSyeT BECTU KOHCNEKT. Nocne kaxaoi
NeKUMV CTYOEHTY CredyeT BHMMATENbHO NPoYmMTaTh 1 pasobpatb KOHCMEKT (a TakXe npeseHTauumio,
NPeLCTaBNEHHYIO NEKTOPOM, B Cllyyae ee Hannuus), npu aTom:

- MOHATb 1 3aNOMHWUTL BCE HOBbIE OMNPELENEHMS;

- MOHATb BCE MATEMATUYECKME BbIKNAAKMN M NeXalme B MX OCHOBE (OU3NYECKME MONOXEHMNS U
LLOMyLLEeHNs; BOCNPON3BECTU BCE BbIKNALKN CAMOCTOATENbBHO, HE MMSAs B KOHCMEKT;

- BbINOMHUTbL UAW AOAENATh BbIKNAAKW, KOTOPbIE NEKTOP Npeanucan caenatb CaMoCTOSTENBHO (eCnu
TakOBble UMEIOTCS);

- eCn1 NexTOp Npegnucan pasobpatb YacTb MaTepuana 6onee NoApPoBHO CaMoCTOATENBHO MO
MUCbMEHHBIM UM 3NEKTPOHHBIM UCTOYHMKAM, TO HEOOXOAMMO CBOEBPEMEHHO 3TO CAENath;

- CTYAEHTbI MOTYT MOMYYUTb AOMONHUTENBbHYIO MHGPOPMALMIO MO BONPOCaM, Bbl3bIBAKOWUM
3aTPyLHEHWS, HA KOHCYNbTALMSX C NPenofaBaTeneM; B Cny4yae BO3HWKHOBEHWS 3aTpyaHEHWIA C
YCBOEHMEM MaTepuana, HeobxoMMo B Kak MOXHO Bonee kpaTkue cpoku obpaTutbes 3a
KOHCynbTaumeit K npernoaasatento, NpeaBapuTenbHO YETKO CROPMYIMPOBAB CNINCOK BOMPOCOB.

npakTuyeckue | [na Hambonee adpheKTVBHOIO YCBOEHNS MaTepmana NpPakTUYecKoro 3aHAT1s PEKOMEHIYeTCS

3aHsATUA MPOBECTM NOLArOTOBKY K HEMy: 1) BbINONHWTb 3aaHHOE Ha NPeLblaylleM NPakTUHECKOM 3aHSATUM
LomalHee 3anaHue (nogpobHee pekomMeHaauun o6 3ToM cM. B NyHKTe 'CamocTosiTensHas pabota'); B
cnyyae BO3HUKHOBEHUS CMOXHOCTEN C ero BbIMOMHEHUEM, BbiTb FOTOBBIM KPATKO X CHOPMYNMPOBATL
Ha 3aHATUW; 2) pa3obpaTtb NEKLUMOHHBI MaTepran NPeacTosWero NpakTuieckoro 3aHstus. Mpwu
BO3HVKHOBEHWMN TPYLOHOCTEN C BbINOMHEHNEM [OMALHEro 3ajaHns TakxXe PeKoMeHayeTcst
MPOKOHCYNbTUPOBATLCS Y CBOVX OAHOMPYMMHUKOB WM COKYPCHVKOB, MPUBETCTBYETCS COBMECTHBIN
MOWCK peLlieHnii. Takxe MOXHO 06paTUTbCs 3a MOMOLLbIO K Mpenoaasatento. Mponyctus kakoe-nmbo
3aHsATMe, CTYLEHTY CneayeT CKONMpPoBaTh pelleHre pa3obpaHHbIX Ha 3aHATUM 3aay U3 TeTpanei
OOHOrPYNMHUKOB; pa3obpaTb UX pPeLIeHre, PEWNTb X CAMOCTOATENBHO, a TakXe PeWwnTs 3aaa4m
[lOMallHero 3afnaHus.

camocTosi- | B camocTtosiTenbHoit paboTe cTyaeHTa MOXHO BblAENNTE HECKOIbKO COCTAB/SIIOWMX.

TenbHas - Pabota Hag nekUMOHHBIM Matepuanom - noapobHee cM. B NyHkTe 'Tlekumn'.

paboTa - CamocTosiTeNlbHOE N3y4yeHne YacTu Matepuana (Hanpumep, nekumoHHoro). Ecnm yactb y4ebHoro
mMatepuana oTBelleHa Ha CaMoCTOATENbHOE M3yHeHre, TO He0bX0MMO NPUCTYMNTb K 3TOMY
He3aMennnTenbHO nocne ykadaHuna npenogasarend  OCBOUTb Matepun B 0TBeeHHble UM CPOKWN.
MaTepman cnenyet N3y4ntb No AOCTYNHbIM NNCbMEHHbIM N 3NTIEKTPOHHbIM NMCTOYHMKAM, O KOTOPbIX
coobwuT npenoaaeaTterib.
- B camocTosTensHowm pa60Te CTyOEeHTOB Ha AoMalWHUM 3a0aHEeM MOXHO BbloennTb OBe
cocTaBnstouwue: 1) pasbop peweHuii 3aaa4y ayaMTopHbIX (MPakTUHECKMX) 3aHATUN, 2)
CaMOCTOSTENbHOE pelWeHne JoMalHmX 3aad. [ocne kaxaoro ayamTopHOro 3aHATUSA CTYAEHT
LOSIXXEH CHayana pewWwnTb CaMoCToATeNbHO (He rnsaas B pabouyto TeTpadb) Te 3aayn, Kotopble
pewwn npenogasatenb BO BPeMs 3aHATMS. [1py BOSHUKHOBEHMWN TPYAHOCTEN BO BPEMS PELIEHUS
KakoW-HMbyab 3a4aumn cnemnyet pasobpatb pelweHne 3Toin 3anayy B TeTpann. 3aTem cneayet pewmnTb
3apadvy camoctosTenbHo 6e3 Tetpaam. Ckonbko 6bl pa3 He MPUXOAUNOCH BO3BPALLATbCS K TeTpaau,
HaCTOATENIbHO PEeKOMeHOyeTCAa Hay4nTbCA BOCNPOMN3BOANTDL pelleHne CaMOCTOATENbHO. 3arem
cnegyet NPUCTYNUTb K PELIEHUIO 3a4a4 13 goMawHero 3agaHms. Npn BO3HUKHOBEHMM TPYOHOCTEN C
BbIMOSIHEHMEM ONOMAWHEro 3anaHnsa TakXxe peKkoMeHayeTcd NPpOKOHCYNbTUPOBAaTbCA Yy CBOUX
OOHOrpynnHMKOB NN COKYPCHUKOB, NPUBETCTBYETCA COBMECTHbI NOUCK peLueHvu7|. Tak>xe MOXHO
06patuTbCcs 3a NoMoLLbIo K npenogasatento. Mponyctus kakoe-nmbo 3aHsThe, CTYAEHTY cneayet
CKOMMPOBaThb pelleHre pa3obpaHHbIX Ha 3aHSATMM 3a4ay U3 TeTpamein 0aHOrPynnHUKOB; pasobpatb
nX peleHne, pewnTb X CaMOCTOATENDbHO, a TakXe pewnTb 3agayn goMallHero 3agaHus.
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Bup pabot MeTtoaunyeckue pekomeHaauum

aK3aMeH 3anorom ycnewHoi coaqm ak3ameHa SBNsSTCS cucTteMaTnieckme, 4oOpoCOBECTHbIE 3aHSATIS
cTyLeHTa B TedeHne cemectpa. OoHaKO 3TO HE OTMEHSIET HeOBX0AMMOCTU CreLmnanbHon paboThl
nepen ceccueii 1 B Nepuol coaqv ak3ameHoB. Crneumndomyeckon 3aaaver paboTel CTyeHTa B Neprog
9K3aMeHaLUVOHHOW Ceccrm SIBNSIIOTCS NoBTOpeHue, 06obLieHne 1 cuctemaTmaaums BCero Matepuana,
KOTOpPbIA N3y4eH B TeYeHUe cemecTpa. HaumHate MOBTOpPEHEe peKOMEHOyeTCs 3a Mecsau-nonTopa oo
Hayana ceccuu.

B ocHOBY NOBTOpEHNS [oMXHa BbiTb NMONOXEHa TONBKO NporpamMMa. He cneayeTt noBTOpsiTb HU MO
6unetam, HY Mo KOHTPOJbHBIM BoMpocaM. [MoBTopeHue no 6unetam HapylwaeT CUCTEMY 3HAHWUIA U
BeLET K MEXaHN4YeCKOMy 3ay4mBaHuio. NMoBTOpeHME No pa3nn4yHOro poaa KOHTPO/bHBIM BOMPOCaM
NPUBOANT K Mponyckam 1 npobenam B 3HaHUSIX U K HepopaboTke MHOrAa BECbMa BaXHbIX pa3aenos
nporpammbl. [oBTOpeHWE - NPOLECC MHAMBUOYANbHbIA; KaXObl CTYLEeHT NOBTOPSIET TO, YTO OIS HErO
TPYAHO, HesICHO, 3abbiTo. [0aTOMyY, MPeXae YeM NPUCTYNUTL K NMOBTOPEHUIO, PEKOMEHAYETCS CHavana
BHMMATENIbHO MOCMOTPETh MPOrpamMy, ycTaHoBUTb Hambonee TpyaHble, HaMeHee YCBOEHHbIe
pasgenbl 1 BbINUCaTb X Ha OTAENbHOM JINCTE.

B npoLecce NoBTOPEHUs aHANN3MPYHOTCS U CUCTEMATU3UPYIOTCS BCE 3HAHUS, HAKOMIEHHbIE NMpW
N3y4eHNM NPOrpaMMHOro Matepuana: AaHHble y4ebHuka, 3anucm NeKumin, KOHCNEKTbl MPOYUTaHHbIX
KHUF, 3aMeTKW, CoenaHHble BO BPEMsi KOHCYbTauuii UM CEMUHAPOB, U ap. Hu B koeM cnyyae Henb3s
OrpaHMyMBaTbCs TONMbKO OHUM KOHCMEKTOM, a TeM Bonee, YyXmMu 3anucsiMu. Besikoro pona sanucu
1 KOHCMEKThI - Bely cyrybo nHAMBUAYyanbHble, MOHSTHBLIE TONbKO aBTOPY. [OTOBSCH MO Yy>XMUM
3anucsiM, Nerko MOXHO BNacTb B 04eHb rpybbie ownbky. Camo NoBTOPEHME PeKOMEHAYeTCs BECTU Mo
TemMam nporpaMMel 1 Mo rnasam y4ebHrka. 3akoH4mB paboTy Haa TeMol (rnaeoi), Heo6XxoaNMO
OTBETWTb HA BOMPOCHI y4ebHMKa UKW BbINOMHUTL 3aAaHns, a caMmoe Nydllee - BOCMPOU3BECTN BECb
maTtepuan. KoHcynbTaumm, KoTopbie NPOBOAATCS A/ CTYAEHTOB B NepVoL 3K3aMeHaLNOoHHOW ceccuu,
HeobxoAMMO UCMONb30BaTh ANS YrinybneHust 3HaHuiA, Ans BOCMNONHEHUs NPobenioB 1 Ans paspelleHus
BCEX BO3HMKILMX TPyAHOCTEN. Bes TwatensHoro caMocTosTensHOro NpoayMelBaHusl Mateprana
6ecena ¢ KOHCYNbTaHTOM HendbexHo ByneT HocUTb 'oBLKiA', MOBEPXHOCTHLIV XapakTep u He
MPUHECET HYXHOro pesynbTara.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCNOJNb3YeMbIX NMPU OCYLLECTBNIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKalouYas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNWHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYECcKon 6a3bl, He0OX0AMMOW AN OCYLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0OYYAIOWMXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamMTopun 45is KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELManM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp Ons pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayoutopusi.

12. CpencrtBa apanTtauum npenogaBaHUsl AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNUA0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMA 30,0POBbSI

Mpw HeobxoOmMMoCTK B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS creaytolwme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUsITUE NHpopMaLMKN 0By4YaloWwmMMICs MHBANMAAMY U NNLAMW C OrPaHNYEeHHBIMU BO3MOXHOCTSIMIA 300PO0BbS:

- cO3[aHve TeKCTOBOW BepcUM No6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIE AN pa3fNYHbIX NOMb30BaTenei;

- CO3[aH1e KOHTEHTA, KOTOPbIV MOXHO NPeACTaBUTb B Pa3nnyHbIX Buaax 6e3 notepyn AaHHbIX U CTPYKTYpbI,
npenycMoTPETb BO3MOXHOCTb MaclWTabupoBaHus TekcTa U nsobpaxeHuii 63 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO3[4aHne BO3MOXHOCTEW A4S 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyyYani MHOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHNS -
ayananbHo;
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- MPUMEHEHVEe NPOrpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHWE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmyHbIX
POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro U NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOMIKNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NIPOAONIXXUTENIbHOCTU COa4n 3a4éTa unm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60Tb| - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHusMu ®IFOC BO 1 yuebHbiM nnaHoM no HanpasneHuto 16.03.01
"TexHnyeckas umamka” n npodunnio NOAroToskM "TexHuyeckas uanka”.
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Mporpamma ancumnnuHbl "Teopetuyeckas dusnka"; 16.03.01 "TexHuyeckas dusnka".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.14 Teopetndeckas ¢pusnka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotoeku: 16.03.01 - TexHuyeckasa dmaunka

Mpochunb noarotoskm: TexHnyeckas gomavka

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. Bacunbes, A. H. Knaccuyeckas anektponuHamuka: YdebHoe nocobue / Bacunbes A.H., - 2-e nag., cTepeoTurnHoe. -
CMN6:6XB-MeTtepbypr, 2010. - 276 ¢.ISBN 978-5-9775-0343-3. - TeKCT : 3NEKTPOHHBIN. -
URL:http://znanium.com/bookread.php?book=350602 (naTa obpalieHus: 27.07.2020). - Pexxum goctyna: no noanmcke.

2. KanukuHckuid, N. W. SnekTpoamHamuka : yuebHoe nocobue / U.N. KanukuHckuia. - 3-e nag-e, nepepab. n gon. -
Mocksa : UHDPA-M, 2020. - 159 c. - (Bbicwee obpasosaHue: Maructparypa). - www.dx.doi.org/10.12737/830. - ISBN
978-5-16-006771-1. - TekcT : anekTpoHHbIl. - URL: https://znanium.com/read?pid=406832 (nata obpalueHuns:
27.07.2020). - Pexxum gocTyna: no noanucke.

3. Kouenaes, b.W. KeaHToBas Teopus : koHcnekT nekuuii / B. U. Koyenaes. - [2-e u3gn., nepepab., non. u ucnp.]. -
KasaHb: KazaHckuin yHusepcutet, 2013. - 222 ¢. TekcT : anekTpoHHbIn. - URL:
http://kpfu.ru/portal/docs/F1738320152/Quantum_Theory.pdf (aata obpaueHusi: 27.07.2020). - Pexxmm goctyna:
OTKPbITbINA.

4.Baiikos, HO. A. KBaHToBasi MexaHuka : yuebHoe nocobue / 0. A. Baiikos, B. M. KyaHeuos. - 2-e uag. (an.). - Mockea :
Nabopatopus 3HaHwiA, 2015. - 294 ¢. - ISBN 978-5-9963-2989-2.9- TekCT®¥: 9NeKTPOHHbIN®// JlaHb :
9NeKTPOHHO-6ubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/70719 (nata obpaweHus: 27.07.2020). - Pexum
JocTtyna: ons aBTopua. nonb3oBaTtenei.

5. Conosbes, O.B. 3anauHvk ans comsmkos. HacTb |. [OnekTpoHHbIi pecypc] / O.B. Conosbes, 9.U. baiibekos, C.U.
Benos // YuebHoe nocobue. KasaHb: KazaHckuii yHusepeunTeT, 2015. 102 ¢.TekcT : anekTpoHHbIi. - URL:
http://dspace.kpfu.ru/xmlui’/handle/net/20301 (parta obpaueHus: 27.07.2020). - Pexxum nocTyna: OTKpPbITbINA.

6. AMuHos, J1.K. TepmognHamumka n ctatuctmyeckas douauka. KoHcnekTbl nekumii n 3agaym / J1.K. AMnHOB. - KasaHb:
KasaH yH-T, 2015. - 180 c. - URL : http://dspace.kpfu.ru/xmlui/bitstream/net/20317/3/06_41_001076.pdf (nata
obpaileHus: 27.07.2020). - Pexxum pocTtyna: oTKpbITbIA.

7. Nanpay N.1O., Teopetuyeckas puamnka. Tom 5. Ctatuctmueckas gousumka :Yueb. nocob.: [ns sy3os. / JlaHgay 1. 1.,
Nucpwny E. M. - 5-en3g., ctepeort.- M. : PUSMATIINT, 2010. - 616 c. - ISBN 978-5-9221-0054-0 - TekCT : 9NEKTPOHHbIIA
// OBC 'KoHcynbTaHT cTyaeHTa' : [canT]. - URL : hitps://www.studentlibrary.ru/book/ISBN9785922100540.html (nata
obpaileHns: 27.07.2020). - Pexum pocTyna : no noanucke.

8. KpacHonesues E.A., Cneurnasbl conaukun. Ctatnctnieckas omanka paBHOBECHbBIX CUCTEM : y4eb. nocobue /
KpacHonesues E.A. - HoBocubupck : N3g-Bo HI'TY, 2014. - 387 c. (Cepus 'YuebHukn HI'TY') - ISBN 978-5-7782-2565-7
- TekcT : anekTpoHHbIn // OBC 'KoHcynbTaHT cTyneHTa' : [cainT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785778225657.html (nata obpaweHus: 27.07.2020). - Pexum goctyna : no
noanucke.

JononHutenbHasa nuteparypa:

1. Anekcees, A. V. CO60opHMK 3a1a4 NO KNACCMYECKOR anekTpoanHamuke : yiebHoe nocobue / A. U. Anekcees. - 2-e n3g. -
CaHkT-leTepbypr : JlaHb, 2008. - 320 c. - ISBN 978-5-8114-0854-2.€- TekCT®: aneKTPOHHbIA®// NaHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/100 (narta obpaieHus: 27.07.2020). - Pexum
JocTyna: ans aBTopma. Nonb3osaTene.

2. batbiruH, B. B. C60pHMK 3a4a4y no anekTpoamHaMuKe U cneumansHon Teopum OTHOCUTENBHOCTY : y4ebHoe nocobue /
B. B. Batbirun, V. H. TonTbiruH. - 4-e nag. - Cankt-Netepbypr : NaHb, 2010. - 480 c. - ISBN 978-5-8114-0921-1.9-
TekcT9: aneKkTPOHHbI®// INaHb : anekTpoHHO-6nbnnoteyHas cuctema. - URL: https://e.lanbook.com/book/544 (nata
obpaweHns: 27.07.2020). - Pexum pnoctyna: ons aBTopus. nonob3oBaTtenei.
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3. NaHgpay, J1. . TeopeTtnyeckas cumauka : yuebHoe nocobue / 1. O. Nanpay, E. M. JIndowuu. - 4-e n3g., ctep. - Mocksa
: DUBMATIIAT, [6. r.]. - Tom 8 : DnekTpoamnHammKa CnnowHbIX cpeq - 2005. - 656 c. - ISBN 5-9221-0123-4.9- TekcT@:
SNEKTPOHHbIA®// JTaHb : anekTPOHHO-6ubnmoTteyHas cuctema. - URL: https://e.lanbook.com/book/2234 (nata obpaweHus:
27.07.2020). - Pexxum pgocTyna: ons asTopus. nonb3osartenen.

4. bnoxvHues, 0. . OcHoBbl KBAHTOBOM MexaHuku : y4ebHoe nocobue / [. . BnoxuHues. - 7-e U3g., cTep. -
CaHkT-leTepbypr : [laHb, 2004. - 672 c. - ISBN 978-5-8114-0554-1.€- TekcT€: aneKTPOHHbI®// IaHb :
9NeKTPOHHO-6ubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/619 (nata obpaieHus: 27.07.2020). - Pexum
JocTyna: ansg astTopuma. nonb3osaTtenen.

5. MokwuH, A.B. , A.®. XalipytamHosa, P.M. XycHyTanHoB. CTatncrmyeckas cousnka u tTepMmoanHammka [SneKTpoHHbIi
pecypc] / A.B. MokuwuH , A.®. XanpytanHosa, P.M. XycHyTauHoB. - KasaHb: KasaH. yH-T, 2015. - 26 ¢. - URL :
http://dspace.kpfu.ru/xmlui/bitstream/net/23806/1/06_143_001129.pdf (nata obpaweHus: 27.07.2020). Pexum goctyna:
OTKPbITbINA.

6. BopucéHok C.B., KsaHToBas cratuctuyeckas mexaHuka. / bBopucérok C. B., Kongpatbes A. C. - M. : PUSMATJINT,
2011.- 136 c. - ISBN 978-5-9221-1277-2 - TekcT : anekTpoHHbI // 3BC 'KoHcynbTaHT cTyneHTa' : [cainT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785922112772.html (nata obpaweHus: 27.07.2020). - Pexum foctyna : no
noanucke.

7. Benoycos, KO.M. 3anauun no TeopeTnyeckon domamnke [OneKTpoHHbI pecypc] : y4ebHoe nocobue /KO.M.Benoycos, C.H.
Bypmuctpos, A.W. TepHos - JonronpyoHbii: MHTennekT, 2013. - 584 c. - URL:
http://znanium.com/bookread2.php?book=510284 (naTa obpauweHus: 27.07.2020). - Pexum goctyna : no noanucke.

KETPOHHBH
B_EPCHTET

DAE
Crpaxuua 11 13 12. Bl YHH
ARl i OF ALK O AHATVTAHECKAR CHICTEMA Kby



Mporpamma ancumnnuHbl "Teopetuyeckas dusnka"; 16.03.01 "TexHuyeckas dusnka".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.14 Teopetndeckas ¢pusnka

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

Hanpasnenue nogrotoeku: 16.03.01 - TexHuyeckasa dmaunka
Mpochunb noarotoskm: TexHnyeckas gmamka

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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