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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. KnekoskuHa B.B. (Kadbenpa teopetmyeckoi gonsunku,
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 npuobpeTaeMor KOMNETEHLUN
OriK-1 CnocobeH ncnonb3oBaTb oyHAAMEHTasIbHble 3aKOHbI NPUPOLAbLI M OCHOBHbIE 3aKOHbI

eCTeCTBEeHHOHAay4HbIX OUCLUNINH B I'IpOCpeCCI/IOHaTIbHOVI 0eATeIbHOCTH

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

3aKOHbl MVKPOCKOMUYECKOM 1 MaKpOCKOMMYECKOW 3NEKTPOANHAMUKM 1 CPEPBI UX MPUMEHEHUS, MONOXEHUS
cneunanbHoi TEopUM OTHOCUTENBHOCTM U PENSITUBUCTCKON 3NEKTPOAMHAMUKIN, OCHOBbLI KBAHTOBO-MEXAHUYECKOrO
OnMUCaHnsl COCTOSIHWI (PN3NHECKNX CUCTEM U MATEMATMHECKOrO annapaTa KBaHTOBOW TEOPWU, METOLb
TEPMOOVHAMVKN U CTATUCTUYECKOW OU3UKM.

JonxeH ymeTtb:

1NCnosb30Barth MoMyYeHHble 3HaHNA A1 MOCTAHOBKU 1 PELleHns 3a0ay No TE0OPUN 3N1eKTPOMarH1THbIX None,
doopMynMpoBaTh 1 [0Ka3biBaTb OCHOBHbIE pe3ynbTaTbl KBAHTOBOW TEOPUW, MCMOMb30BaTb METOObl TEPMOAMHAMUKM U
CTaTUCTNYECKOW COUBUKMN.

JlonxeH Bnanetb:
BnageTb HaBblkamMm pelweHns 3aaa4 MUKPOCKOMMYECKO U MaKpOCKOMNYECKON 3NeKTPOAUHAMUKNA.

Bnanetb HaBbikamu peleHns NPoCcTeNW X 3a4a4 0 HAX0XOEHUN SHEPreTMYeCcKoro CrnekTpa 1 BOMHOBbIX QOYHKLNA
KBAHTOBbIX CUCTEM W BblYNCNIEHNSA BEPOSATHOCTEN UX NEPEXOO0B B APYrMe COCTOSHUSA Nog BIMAHUEM BO3MYLLEHWA,

Bnapnetb HaBblkaMK BblYMCNEHUS MaKpOCKOMNYECKNX XapakTepnucTtnk MakpoCKONMnM4eCkKnx CUCTEM B paMKax pa3nyHbIX
MUKPOCKOMNYeCKunx mMogenei.

JonxeH AeMoHCTpMpoBaTh CMOCOOHOCTb 1 FOTOBHOCTb:
JeMoHcTprpoBaTth CNocobHOCTL K fanbHerWweMy obyyeHuto.

2. Mecto gucuunnuHbl (Moayns) B cTtpyktype OMOIM BO

JaHHaa oucumnnuHa (Mogynb) BkntodeHa B pasaen "61.0.14 OucumnnuHbl (Mogynun)" OCHOBHOM NPOGIECCUOHASBHOA
obpaszoBatenbHoi nporpammel 16.03.01 "TexHnyeckas comauka (Prnsmka nnasmbl, TENNOTEXHMKA M BOLOPOAHAS
SHepreTmka)" u OTHOCUTCS K 0683aTeNbHbIM OUCLIMIIMHAM.
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Mporpamma ancumnnuHbl "Teopetuyeckas dusnka"; 16.03.01 "TexHuyeckas dusnka".

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

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUax C yKkasaHueM Konimyectea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboTy obyuaromxcs

O6was TpynoeMKOCTb ANCLIMIMNHBI cocTaBnseT 9 3a4eTHbIX(ble) eauHuML(bl) Ha 324 yaca(oB).

KoHTakTHas paboTa - 170 4aca(oB), B TOM yncne nekumm - 98 yaca(oB), NpakTuieckme 3aHaTus - 72 yaca(os),
nabopaTopHbie paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTositenbHas paboTta - 82 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 72 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLMMANHBI: 3K3aMeH B 5 ceMecTpe; 3k3aMeH B 6 CEMECTPE; 9K3aMeH B 7 CEMECTpeE.

4. CopepXaHue OUCLMMINHDBI (MOAYNS), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ yKkasaHMeM OTBeA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMUYeCcKMX YacoB U BUAOB Y4EOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-

MX TPYO0EMKOCTb (B Yacax) CcTOS-

N Paspenbl aMcumninHbl / Ce- [Nekuumn,lekunm Npaktu-|Mpaktn-fla6opa-fla6opa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4eckue [TopHble|TOpHble| Has

c¢oopme [3aHsATUSA, B an. |paboTbl,| B an. pa-
Bcero |chopme| Bcero |cbopme | 6oTa

Tema 1. YpaBHeHusa Makcsenna-JlopeHua.
OnekTpocTtatvka. YpaHeHus

1. [Makceenna-JlopeHua B KBa3ncTaLMOHAPHOM 5 10 5 5 0 0 0 6
cnyyae.

Tema 2. Teopns nany4eHnst B MNONbHOM
npubnnxeHun. YetolpéxmepHas
2. doopMynMpoBKa NOTEHLNASIOB U MONEN. 5 10 5 5 0 0 0 6

Tema 3. YpaBHeHMs makcBenna B cpefe.
OnekTpocTatuka ANaneKTPrKoB 1

3. |nposoAaHuKoB. KBasucraumoHapHbie 5 16 8 8 0 0 0 6
ypaBHeHns Makceenna B cpege.

4. |Tema 4. OCHOBbI KBAHTOBOW TEOPUN. 6 12 6 10 0 0 0 15
Tema 5. lNpocTenwme cMcTemMbl B KBAHTOBOW

5. MEXaHNKE. 6 12 6 10 0 0 0 15
Tema 6. MNpnbnmxeHHble MeToabl B KBAHTOBOW

6. [MexaHuke. OCHOBbI PENSATUBUCTCKOM 6 12 6 16 0 0 0 15
MEXaHUKW.

Tema 7. OcHOBbI CTATUCTUYECKOro MeToaoa

nccnenoBaHNs MakpOCKOMUYECKMX CUCTEM.
OcHoBHble pacnpeneneHnus ctaTtucTuyeckom

7.2 pacnpes c 7 10 0 6 0 0 0 7
MEXaHWUKN PaBHOBECHbLIX CUCTEM.

8. |Tema 8. TepmoguHamuka. 7 10 0 6 0 0 0 6
9. |Tema 9. NpeanbHble rassbi. 7 6 0 6 0 0 0 6
Toro 98 36 72 0 0 0 82

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. YpaBHeHuss Makceenna-JlopeHua. dnektpocTtatuka. YpaHeHus Makceenna-JlopeHua B
KBa3uctauuoHapHOM cnyvae.

yr)aBHeHI/ISI MaKCBenna-ﬂopeHua Kak obobuieHne 3KCNepuMeHTalibHbIX OaHHbIX. MoTeHumnanbl nons. Kanv|6posqua;|
MHBAPUNAHTHOCTb. 3akoH COXpaHEeHnd aHeprnm B 3JIEKTPOMarHMTHOM none. JvnonbHbl n KBa,D,pyI'IOI'IbeII7| MOMEHTbI.
Pabota 1 3HEeprmng Bo BHELWHEM 3/1IEKTPOCTATUYECKOM none. KBa3VICTaLI,I/IOHapHoe OBNXeHne 3apsanos. 3akoH
BMO-CaBapa. MNone 3apsanos Ha 6onblunx PaCCTOAHUAX. MarHnTHbIA MOMEHT. eﬂeKTDOMaFHI/ITHoe none npon3BoJibHO
OBUNXYLNXCA 3apAn0B.

CrpaHnua 4 n3 12.




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

Tema 2. Teopusi N3nyyeHUs B AUNONIbHOM NpubNMXeHUn. YetbipéxmepHas coopMyIMpPOBKa NOTEHLMANOB U
nonewn.

Teopvm n3nyvyeHus. 3ana3nblsarou.w||7| noTteHuwnan. SﬂeKTpOMaFHVITHoe none oMnNosibHOro n3ny4eHus. PeaKLI.VISI
nanyvyeHus. [nockne BonHbl. PaccesiHne ANIeKTPOMarHUTHbIX BOMH CBO60,£leIM N CBA3aHHbIM 3apsanamin. OnbIT
MarikenbcoHa. MpeobpasosaHue JlopeHua. CobcTBEHHOE BpeMsi. O iHOBpeMeHHOCTb. ddpdoekT donnepa.
Penatusumcrtckas doopMynnpoBka ypaBHeHMs NOTeHUManos 1 ypasHeHui Makcsenna-JlopeHua.

Tema 3. YpaBHeHUsi MakcBenna B cpene. dnekrpocratmka AU3NEKTPUKOB U NPOoBOAHMKOB. KBa3ucTtaunoHapHbie
ypaBHeHusi MakcBenna B cpene.

Monspusauns cpefpl B anekTpmyeckom none. CpedHas NAOTHOCTb TOKa M 3apsaaa B cpene. Cuctema rpaHnyHbIX
YyCNoOBUIA. 3aKOH COXpPaHEHNS 3Heprumn B cpene. SnekTpoctatuka AMaNeKTPUKOB U NPOBOAHNKOB. [OCTOSAHHbBIA TOK.
MarHuTHoe none NOCTOSIHHbIX TOKOB. DHEPrUs MarHUTHOMO MONS KBasncTauMoHapHbIX TOKOB. CKMH-a¢pdoekT.
OnekTpoMarHMTHbIE BOMHbLI B OAHOPOAHON U30TPOMNHOM cpeae. KoMnnekcHas amanektpnyeckas npoHMLaemMocTb.
MNokasaTenb npenomneHns. dunamarHetnam. napamarHeTnsm.

Tema 4. OCHOBbI KBAHTOBOMW TEOPUN.

Jyannam aBneHnin MMKpoMmnpa: AUCKPETHbIE CBONCTBA BOJH, BONHOBbIE CBONCTBA YacTuu. [MpuHumnbl
HeonpeneneHHocTU 1 cyneprno3uuum. MpoctpaHcteo MnbbepTa. Onepatopbl HABMOLAEMbIX (PUSNHECKUX BENUYMH U X
cBolicTea. CobCTBEHHbBIE (PYHKLNM 1 COBCTBEHHbIE 3HAYEHUS OMnepaTopoB. JUCKPETHBIN U HEMPEPbIBHLINA CNEKTP.
CobcTBEHHbIE COYHKLMM KOMMYTUPYOWUX onepaTtopos. COOTHOWeEHWE HeonpeneneHHocTu Nein3eHbepra aons
douanyecknx sennyunH. YpasHenue WpeamHrepa. CtaumoHapHbie COCTOSAHMS.

Tewma 5. lNMpocTenune cucteMbl B KBAHTOBOW MeXaHUKe.

OnHoMepHOe ABUXEHVE B NOTEHUMaNbHOM none, oblme 3akoHOMepHOCTU. YacTrua B 04HOMEPHO 6eCKOHEYHO

rny6okor noTeHumanbHow siMe. TyHHenbHbIA adodoekT. MapmMoHmyeckuii ocuunnstTop. Obwas Teopusi ABUXEHWS B
LieHTpanbHo-cMMMeTprYeckoM none. MoMeHT nmnynbca, Co6CTBEHHbIE PYHKLIUM 1 COBCTBEHHbIE 3HAYEHUS. ATOM
BO4OpoOAa.

Tema 6. MpubnuxeHHble MeTOAbl B KBAaHTOBOW MexaHuKe. OCHOBbI PENSAITUBUCTCKOW MeXaHUKM.

Teopus cTaUMOHaPHbIX BO3MYLWEHWIA AN OUCKPETHOro crnektpa. BoamyweHns npu Hanmumm BeipoxaeHns. BoamyweHns,
3asucawme ot BpemMeHu. MNMpuHUMn ToX4eCTBEHHOCTN YacTul,. CMMETpPUYHbIE N aHTUCUMMETPUYHbIE BOSTHOBbIE
hyHKUMK. BO30HBI U chepMmoHbl. BTopryHoe kBaHTOBaHUE. YpaBHeHne KneiHa-doka-IopaoHa. CBobonHOe ABUXEHUE
6030Ha. YpaeHeHue [upaka. CBobogHOE OBUXEHME 3neKTPOoHA. CnuH, NMOMHbIA MOMEHT KONMYECTBA ABUXEHNSI.
HeliTprHo. YpaBHeHue Naynu, MarHUTHbIi MOMEHT 31eKTpoHa. CnuH-opbutanbHoe B3aMMoOencTeme.

Tema 7. OCHOBbI CTaTUCTUYECKOro MeToaa nuccnenoBaHus MakKpoCKOMNMn4YeCckux cuctem. OCHOBHble
pacnpeneneHusi CTaTUCTUYECKON MeXaHUKU paBHOBECHbIX CUCTEM.

[Mpeaomet n MeToabl TEPMOAMHAMMKM U CTATUCTMYECKON CPU3NKN. MUKPOCOCTOSAHNS B KNACCUYECKOW MEXaHUKE.
YpasHeHue Jlnysunnga. MUkpococTosHUS B KBAHTOBOW MexaHuke. MaTtpuua nnoTHocTW. YpaBHeHue Jlnyesnnns -
HeimaHna. MukpokaHoHUYeckoe pacnpeneneHune. dproguyeckas runoresa. Hekotopblie MOAENbHbIE CUCTEMBI
CTaTUCTMHECKON Gon3nkun. bonbloe KaHOHNYeCcKoe 1 KaHOHMYEeCcKoe pacnpeneneHust (aHcambnu). SKBUBANEHTHOCTb
paBHOBECHbIX aHcaMbneii.

Tema 8. TepmoanHaMuka.

Obpatumble (paBHOBECHbIE) 1 HEOBpaTUMble (HepaBHOBECHbIE) NpoLecchl. [JaneHne. OCHOBHOE ypaBHEHMWE
TepMOONHAMUKM 0115 KBA3UCTaTUYECKMX NPOLLeCcCoB. TepMoanHaMMYeckme CUCTEMbI BO BHELWHUX SNEKTPUYECKUX U
marHuTHbIx nonsx. Limkn KapHo, Teopembl KapHo. TpeTtuin 3akoH TepMoanHaMuku, teopema HepHcra - lNnakxka.
TennoeMkocTb cmcTeMbl. TepmoanHammyeckue noteHumansl. CooTHoweHus B3anMHocTn Makceenna. Hekotopblie
cBolicTBa SK0bMaHoB U NX NpunoxeHne B TepmoanHamuke. Cessb mexay Cp n Cv. Ycnosusi paBHoBecust
TepMOANHAMMYECKUX CUCTEM, HAXOAAWMXCS B KOHTAKTE C TEPMOCTATOM. TepMoaANHaMUYeCKne HepaBeHCTBa.
AnnabaTnyeckune npouecchl. Cneactsust TPETbEro 3aKoHa TePMOANHAMMKMN.

Tema 9. UpoeanbHble rasbl.

OnHoYacTnyHbIN cnekTp. Knaccmyeckuin naeanbHblil ra3. TennoemMkocTb ABYXaTOMHOro naeansHoro rasa. Cmecu
naeanbHbIX ra3os. VigeanbHbi ra3 B cunosoM none. bapometpuyeckas doopmyna. PacnpeneneHne Makceenna no
CKOPOCTAM B nAeanbHOM rase. BolipoxaeHHbIn ngeanbHoin @epmu-ras. BoipoxaeHHbin bose-ras. bose-koHaeHcaums.
YepHoe nanyyeHme. TepmoamHamuka Kpuctanamyeckon pewetkn. Teopus Iebas.

5. MepeueHb yue6HO-MeTOAMYECKOrO 0b6ecnevyeHns A1 CaMOCTOSITeNIbHOW paboTbl 06yyalLLLUXCS NO
AucuUnInHe (MOAyIH0)

CamocTosiTenbHas pabota oby4alolyxcs BeIMOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpencTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMocTosITeNbHYO paboTy Ha
ayIUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTenbHyto paboTy. CamocToaTenbHas paboTa obyyatowmxcst
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUUMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHY0, Hay4YHYIO 1 CMPaBOYHYIO MTEpaTypy, BbINONHSAT 3aaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHunsauus caMocTosTenbHO paboTbl 0By4aroIWMXCs PernaMeHTNPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpPaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:
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Mporpamma ancumnnuHbl "Teopetuyeckas dusnka"; 16.03.01 "TexHuyeckas dusnka".

Mopsnok opraHM3aLummy 1 oCyLecTBIEHNS 0Dpa3oBaTenbHON AeaTENbHOCTY NO 06pasoBaTebHbLIM NPOrpaMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkaszom MuHMcTEpPCTBA Haykm 1 Bbicwero obpasoBaHus Poccuiickoin @enepauun ot 6 anpens 2021 rona Ne245)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
denepanbHbI yHUBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO yHpeXaeH s
BbICLEro npodgeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

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

ConoBbes, O.B. KaHToBas Teopums (NpakTnYeckumin Kypc). 3afaqHuk ons gouaunkos. HYacTs |. [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. 3anaun no anekTpoanHaMmurKe CriowHbIx cpel. Y4ebHo-meToanueckoe nocobue. KDY, 2013 -
http://kpfu.ru/portal/docs/F1511199095/Zadachi_po_elektrodinamike_sploshnih_sred.pdf

6. dOHA OLEeHOYHbIX CPeACcTB MO AUcUUNIuHe (MOOYNI0)

DOoH[ OLIEHOYHbIX CPeaCTB Mo AUCUMUNANHE (MOOYMI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha MPOBEPKY
OCBOEHUS KOMMETEHLIWIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. (POHA OLLEHOYHbIX CPEACTB BK/HOYaAET OLIEHOUHbIe
CcpencTBa TEKyLEero KOHTPOMS 1 OLEHOYHbIe CPEICTBa NPOMEXYTOUYHOM aTTecTaLum.

B dpoHIe oLeHOYHbIX CPeacTB COAePXUTCS cneayiolas UHgpopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBIM pe3ynbTataM 06y4eHus Mo JUCLUMNMHE (MOLYNIO);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NpUMeHeHWs U NpoLeaypbl OLEHMBAaHNS 015 KaXA0ro OLEeHOYHOro CpeacTBea;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coepXaHune OLEeHOYHbIX CPELCTB, BKNtoYas TpeboBaHus, NpeabsBhsieMble K OeACTBUSAM 00yyalowwmxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHus pas3nuyHbIX TUMOB.

DOHL OLIEHOYHbIX CPEACTB MO ANCUMMNINHE HaxoauTcs B MpunoxeHun 1 kK nporpamme AUCLUNAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHue gucumnanHbl (Moaynsi) npegnonaraeT M3y4eHne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepatypbi.
Nutepatypa MoxeT BbITb AOCTYyMHA 0by4atoWwmnMcsl B OAHOM U3 OBYX BapUaHTOB (NMM60 B 060MX N3 HIX):

- B 3NIEKTPOHHOM BUE - YePEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHWMW 3aKNto4eHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyqaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum buneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AAHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBEAEHMM 0BYYaIoLWLMMCS CBOErO NIOrMHa 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NevaTHbIX N3aaHnin GubnnoTeYHblin
ooHA, AonmXeH ObITb YKOMMIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 aksemnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHONM nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nmMTepaTypbl Ha Kaxaoro obydyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLATMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON y4ebHOM nuTepaTypbl, HEOBXOAUMO 41 OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoguTcs B MpunoxeHnn 2 k paboyei nporpaMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHNM YCNIOBUIA
norosopoB KOY ¢ npasoobnanatensimu SNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNM KOMMNEKTOBAHUS (OOHA0B Hay4uHow
6rbnnotekn KPY.

8. NepeyeHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS OUCLUMNUHBI (MOOYNS)

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

MeToamyeckue matepuansl kageapbl TeopeTniyeckon ounankm KoY -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teoreticheskoj-fiziki/metodicheskie-materialy

O6pasoBaTenbHblii npoekT A.H. BapruHa - http://www.ph4s.ru
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9. MeTtoauyeckue ykasaHus ons 06y4aloLLLMXCsl N0 OCBOEHUIO AUCLUMAUHBI (MOAYNs)
Bup pabot MeTtoaunyeckue peKomeHaauum

nekuum Lnsi oBnageHns AUCLUMUNIVHOM YPe3BblYaiHO BaXHbIM SBNSIETCS YCBOEHWE NEKLUVOHHOro Matepuana.
HeobxoamMo nocelatb BCe NeKUUM, BO BPEMS NeKLMK CriedyeT BECTU KOHCMEKT. [ocne Kax Aol
NneKummn CTyOeHTy crneayeT BHUMATENbHO NpoYmMTaTh M pa3obpaTth KOHCMEKT (a TakXe npe3eHTaumio,
NPeLCTaBNEHHYIO NEKTOPOM, B CMly4ae ee Hanmuus), Npu aToMm:

- MOHSITb U 3aNOMHUTL BCE HOBbIE OMpPeaeneHus;

- MOHSITb BCE MaTeMaTuyeckume BbIKNaaky v nexalume B X OCHOBE (PU3NYECKME NOMOXEHNS 1
JONYLWEHNs; BOCMPOU3BECTY BCE BbIKNAAKM CaMOCTOSITENbHO, HE MSAS B KOHCMEKT;

- BbINOMHMTL UAN JoLeNaTh BbiKNaaku, KoTopble NEeKTop nNpeanucan caenatb CamoCTOSTENbHO (eCn
TaKkoBble MMeloTCS);

- eCnv NeKTop npennucan pasobpatb YacTb Matepuana 6onee NoApPOGHO CaMOCTOSITENBHO MO
MUCbMEHHbIM 1IN 3NEKTPOHHBIM UCTOYHMKAM, TO HEOOX0AMMO CBOEBPEMEHHO 3TO cAenaTthb;

- CTyOEHTbl MOTYT NOMYYUTb OOMONHUTENbHYIO MHAPOPMALIUIO MO BOMPOCaM, Bbi3blBaOWMNM
3aTpyAHEeHMs], Ha KOHCYNbTaumsxX ¢ NpenoaasaTeneMm; B Cyyae BO3HUKHOBEHUS 3aTPyAHEHWI C
yCBOEHMEM maTepuana, HeobXoaMMO B Kak MOXHO 6onee KpaTkune Cpoku obpaTtutbes 3a
KOHCyNbTauwuel K npenogasatento, NpeasaputensHo YeTKO CGOPMYNPOBaB CMMCOK BOMPOCOB.

npakTndeckue | [na Hambonee apheKTVBHOIO YCBOEHNS MaTepmana NpPakTUHecKoro 3aHATNS PEKOMEHIYETCS

3aHsATUA MPOBECTMN NOLArOTOBKY K HEMy: 1) BbINONHWTb 3aaHHOE Ha NPeLblaoylleM NPakTUHECKOM 3aHATUM
LomalHee 3anaHue (nogpobHee pekomeHpauum o6 3ToM cM. B nyHkTe 'CamocTosiTensHas pabota'); B
cnyyae BO3HUKHOBEHUS CMOXHOCTEN C ero BbIMOMHEHUEM, BbITb FOTOBBIM KPATKO X CHOPMYNMPOBATh
Ha 3aHATUW; 2) pa3obpaTtb NEKUMOHHbI MaTepran NPeacTosWero NpakTuieckoro 3axHstus. Mpwu
BO3HVKHOBEHWMN TPYLOHOCTEN C BbIMONHEHNEM [OMALHEro 3aaHus TakxXe PeKoOMeHayeTcst
MPOKOHCYNbTUPOBATLCS Y CBOVX OAHOMPYMMHUKOB WM COKYPCHVKOB, MPUBETCTBYETCSH COBMECTHBIN
MOWCK peLleHnii. Takxe MOXHO 06paTUTbCs 3a MOMOLLBIO K Mpenoaasatento. Mponyctus kakoe-nmbo
3aHsATMe, CTYLEHTY CNeayeT CKONMPOoBaTh peleHre pa3obpaHHbIX Ha 3aHATUM 3a4ay U3 TeTpanei
OLHOrPYNMHUKOB; pa3obpaTb UX PeELEHNe, PEWNTb X CAMOCTOATENBHO, a TakXe PeWnTb 3aaa4m
LOMallHero 3afgaHus.

camocTos- | B camocTosTensHol paboTte CTyaeHTa MOXHO BblAENNTb HECKONBbKO COCTaBNSOWMX.

TenbHas - Pabota Hag nekUMOHHLIM Matepranom - noapobHee cM. B NyHkTe 'Tlekumn'.

pabota - CaMocTosiTENbHOE U3YYeHNEe YacTu MaTepuana (Hanpumep, nekumnoHHoro). Ecnu vyactb yuebHoro
mMatepuana oTBefleHa Ha CaMOCTOATENbHOE M3yHeHne, TO He0bX0AMMO NPUCTYNNTb K 3TOMY
HesaMennuMTenbHO Nocne ykasaHus npenogasarens n 0CBOUTb MaTepun B OTBEAEHHbIE UM CPOKN.
MaTepman cnenyet N3y4ntb No AOCTYNHbIM NNCbMEHHbIM N 3NTIEKTPOHHbIM NCTOYHMKAM, O KOTOPbIX
coobwuT npenoaaeaTterib.
- B camocTosaTencHoi paboTe CTyAEHTOB HaA AOMAlWHMM 3a4aHNeM MOXHO BblAeNUTb [Be
cocTaBnstowue: 1) pasbop peweHuii 3aaa4y ayaMTopHbIX (MPaKTUHECKMX) 3aHATUI, 2)
CaMOCTOSTENbHOE pelWeHne ooMallHmX 3aad. locne kaxaoro ayamTopHOro 3aHATUS CTYAEHT
LOMKEH CHavana pewnTb CaMoCTOATENBHO (He rnsas B pabouyto TeTpamdb) Te 3atayun, KoTopble
pewwn npenogasarenb BO BpeMs 3aHATMSA. [1py BOSHUKHOBEHMWN TPYAHOCTEN BO BPEMS PELIEeHUs
Kakoi-HMbynb 3apaym cnepyet pasobpatb peleHre aToM 3a4adn B TeTpaan. 3atem crneayet pewnTb
3apjady camocTosiTenbHo 6e3 TeTpanun. Ckonbko 6bl pa3 He MPYXOAMNOCh BO3BPALATLCS K TETPAAN,
HaCTOATEeNIbHO PEeKOMeHOyeTCA Hay4nTbCA BOCNPOMN3BOANTDL pelleHne CaMOCTOATENbHO. 3artem
cnepyet NpuUCTynnTb K peweHnto 3agay n3 goMallHero 3aagaHus. anI BO3HUKHOBEHWN pr,EI,HOCTeI7I C
BbIMOSIHEHMEM OOMAWHEro 3anaHnsa Takxe peKkoMeHnyetcs NPpoOKOHCYNbTUPOBATbCA Yy CBOUX
OOHOrpynnHMKOB NN COKYPCHUKOB, NPUBETCTBYETCA COBMECTHbI NONCK pemean7|. Takxe MOXHO
0b6paTnTbCs 32 MOMOLBIO K Npenogasatento. MponycTus kakoe-nmbo 3aHATue, CTYLEHTY cnenyeT
CKOMUPOBATb peLleHne pa3obpaHHbIX Ha 3aHATUM 3aay U3 TeTpamdei 04HOrpynnHUKOB; pasobpaTtb
X peleHne, pewnTb nX CaMOCTOATENDbHO, a TakXe pewnTb 3agayn goMallHero sagaHus.

AEKTPOHHBH
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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;

KETPOHHBH
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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 pmamka" n npocunio NOAroToBkN "Puanka nnasmbl, TENNOTEXHMKA U BOAOPOLHAS dHepreTnka”.
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Mporpamma ancumnnuHbl "Teopetuyeckas dusnka"; 16.03.01 "TexHuyeckas dusnka".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.14 Teopetnyeckas qouauka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotoeku: 16.03.01 - TexHuyeckasa dmaunka

Mpodpunb noaroToBkM: unamka nNnasmbl, TENNOTEXHMKA Y BOLOPOLHAA SHEPrETHKA
Keanndpvkaums BbinyckHrka: 6akanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
"oa Hauana obyyeHus no obpasosatenbHO Nporpamme: 2022

OcHoBHas nuTeparypa:

1. KanuknHckuin, U. N. SnektpoanHamuka : ydebHoe nocobue / U.W. KanvknHeknii. - 3-e usn-e, nepepab. n mon. -
Mocksa : UHDPA-M, 2020. - 159 c. - (Boicwee obpasosaHue: Maructparypa). - www.dx.doi.org/10.12737/830. - ISBN
978-5-16-006771-1. - TekcT : anekTpoHHbIiA. - URL: https://znanium.com/read?pid=406832 (nata obpaieHus:
12.05.2021). - Pexwum goctyna: no nognmcke.

2. Kouenaes, b./. KBaHToBas Teopus : KoHcrekT nekumit / B. . Kovenaes. - [2-e 3., nepepab., gon. u nenp.]. -
KasaHb: KasaHckuin yHusepcutet, 2013. - 222 ¢. TekcT : aneKTpoHHbIRA. - URL:
http://kpfu.ru/portal/docs/F1738320152/Quantum_Theory.pdf (nata obpaweHus: 12.05.2021). - Pexxum goctyna:
OTKPbITbINA.

3. baiikos, 0. A. KBaHTOBas MexaHuka : ydebHoe nocobue / tO. A. Baiikos, B. M. Ky3HeuoB. - 3-e n3ga. - MockBsa :
Na6opatopus 3HaHuiA, 2020. - 294 c. - ISBN 978-5-00101-856-8. - TeKCT : 3neKTPOHHbIN // JlaHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/151548 (nata obpauweHmns: 12.05.2021). -
Pexum poctyna: ons aBTopu3a. Nonb3oBaTenei.

4. Conosbes, O.B. 3anayHuk ons conaukos. YacTb |. [OnekTpoHHbIf pecypc] / O.B. Conoebes, 9.U. baiibekos, C.U.
Benos // YuebHoe nocobue. KasaHb: KasaHckuii yHneepcunteT, 2015. 102 ¢.TekCT : anekTpoHHbIi. - URL:
http://dspace.kpfu.ru/xmilui’/handle/net/20301 (pata obpaueHus: 12.05.2021). - Pexxum focTyna: OTKpbITbIN.

5. AmnHoB, J1.K. TepmoamHammka n ctatnctudeckas dusnka. KoHcnekTbl nekumin n 3agaym / J1.K. AMUHOB. - KasaHb:
KasaH yH-T, 2015. - 180 c. - URL : http://dspace.kpfu.ru/xmlui/bitstream/net/20317/3/06_41_001076.pdf (nata
obpaileHns: 12.05.2021). - Pexum poctyna: OTKpbITHIA.

6. Nangay N.1., Teopetudeckas puamnka. Tom 5. Ctatuctmyeckas gousmka :Y4yeb. nocob.: ns sy3os. / JlaHgay 1. 1.,
Nndowmu E. M. - 5-en3g., ctepeot.- M. : PUSMATIIUNT, 2010. - 616 c. - ISBN 978-5-9221-0054-0 - TEKCT : 9NEKTPOHHBbIN
// OBC 'KoHcynbTaHT cTyaeHTa' : [canT]. - URL : hitps://www.studentlibrary.ru/book/ISBN9785922100540.html (oata
obpalleHus: 12.05.2021). - Pexxum pocTyna : no Noanucke.

7. KpacHonesues E.A., Cneurnaebl gouankun. Ctatuctmyeckas ousrka paBHOBECHBIX CUCTEM : y4eb. nocobue /
KpacHonesues E.A. - HoBocubupck : Msan-so HI'TY, 2014. - 387 c. (Cepus 'YuebHukn HITY') - ISBN 978-5-7782-2565-7
- TekcT : anekTpoHHbIn // OBC 'KoHcynbTaHT cTyneHTa' : [caiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785778225657.html (nata obpaweHuns: 12.05.2021). - Pexum goctyna : no
nognmcke.

JononHutenbHas nuteparypa:

1. Anekcees, A. /. CHopHUK 3amay No Knaccumyeckol anekTpoamHamuke : yuebHoe nocobue / A. . Anekcees. - 2-e u3g. -
CaHkT-leTepbypr : NlaHb, 2021. - 320 c. - ISBN 978-5-8114-0854-2. - TekCT : aNeKTPOHHbINA // JlaHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/167677 (naTta obpaweHusi: 12.05.2021). - Pexum
[OCTyna: Ans aBTopm3. Monb3oBaTenei.

2. batbiruH, B. B. C60pHMK 3a4a4 no anekTpoaMHaMUKe U CneumansHOn Teoprum OTHOCUTENBHOCTH : yyebHoe nocobue /
B. B. batbiruH, W. H. TonTeiruH. - 4-e n3ga. - CaHkT-Metepbypr : JlaHb, 2021. - 480 c. - ISBN 978-5-8114-0921-1.9-
TekCT®: aneKTPOHHbI®// JlaHb : anekTPoHHO-6nbnuoTteuHas cuctema. - URL: hitps://e.lanbook.com/book/167812 (nata
obpaieHns: 12.05.2021). - Pexum goctyna: ons asTopus. nonb3oBartenei.

3. NaHgay, /1. [. TeopeTtnyeckas domauka : yuebHoe nocobwue / N1. . NaHpay, E. M. Nlndowuu. - 4-e nag., ctep. - Mockea :
DOUNBMAT/INT, [6. r.]. - ToM 8 : DnekTpoamnHamumKa CriowHbIX cpef - 2005. - 656 c. - ISBN 5-9221-0123-4.9- TekcTo:
9NEeKTPOHHbI@// JlaHb : anekTpoHHO-6ubnmoTteyHas cuctema. - URL: https://e.lanbook.com/book/2234 (nata obpalweHus:
12.05.2021). - Pexwum goctyna: ons aBTopusa. nonb3osaTenen.
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Mporpamma ancumnnuHbl "Teopetuyeckas dusnka"; 16.03.01 "TexHuyeckas dusnka".

4. bnoxvHues, [. 1. OCHOBbI KBAHTOBOW MexaHuku : y4ebHoe nocobue / . L. bnoxvHues. - 7-e n3fa., cTep. -
CaHkT-lMeTepbypr : NlaHb, 2021. - 672 c. - ISBN 978-5-8114-0554-1.€- TekcT€: 3NeKTPOHHbIN®// INaHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/167719 (naTta obpaweHus: 12.05.2021). - Pexum
JocTtyna: ong asTopua. nonb3oBaTtenem.

5. MokwwuH, A.B. , A.®. XanpytamHosa, P.M. XycHyTanHos. CTatnctnyeckas ounsnka u tTepMmoanHammka [SnekTpoHHbIA
pecypc] / A.B. MokwuH , A.®. XanpytauHosa, P.M. XycHyTamHoB. - KasaHb: KasaH. yH-T, 2015. - 26 ¢. - URL :
http://dspace.kpfu.ru/xmlui/bitstream/net/23806/1/06_143_001129.pdf (nata obpaweHus: 12.05.2021). Pexum goctyna:
OTKPbITbIWA.

6. Bopucérok C.B., KsaHTOBas ctatuctuyeckas mexaHuka. / bopucérok C. B., Kongpatbes A. C. - M. : DU3MATJINT,
2011.- 136 c. - ISBN 978-5-9221-1277-2 - TekcT : anekTpoHHbIi // OBC 'KoHcynbTaHT cTyaeHTa’ : [cainT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785922112772.html (aata obpalueHus: 12.05.2021). - Pexum goctyna : no
nogrnmcke.

7. Benoycos, K0.M. 3agaun no TeopetTUHeckoi gonsrke [SNeKTPoHHbIN pecypc] : y4ebHoe nocobue /KO.M.Benoycos, C.H.
BypmucTtpos, A.W. TepHos - JonronpyaHbivi: MiHtennekt, 2013. - 584 c. - URL:
http://znanium.com/bookread2.php?book=510284 (naTa obpaweHus: 12.05.2021). - Pexum goctyna : no noanucke.
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Mporpamma ancumnnuHbl "Teopetuyeckas dusnka"; 16.03.01 "TexHuyeckas dusnka".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.14 Teopetnyeckas qouauka

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

Mpodomnb noarotoskun: Puramka nnasmbl, TENIOTEXHWKA Y BOAOPOOHAS SHEpPreTunka
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasoBatenbHOl nporpamme: 2022

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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