[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:

(®KWO: Haymosa Hatanus AnekcaHapoBHa

[lomxHocTb: PexTop

[ata nognucanus: 24.10.2024 14:21:41

YHUKANbHBIA NPOTrPAMMHbIA KITHOY:

6b5279da4e034bff679172803dasb NMPFHIIETEPCTBO OBPA30BAHUS MOCKOBCKOM OBJIACTU

['ocynapcTBenHoe oGBasoaaTenLHoe YUPEXICHHE BBICIIETO 06pa303angx MockoBckoit ob6nactu
MOCKOBCKHU I'OCYJAPCTBEHHBIM OBJIACTHOU YHUBEPCUTET
(MI"oYy)

®Ouznko-MaTeMaTH4eCcKuit (paKyipTeT

Kadenpa teopetiueckoit hu3uku

CornacoBaHO yIpaBIeHHEM OpraHU3alUK U OnobpeHo yuebHO- MCTM'{CCKHM COBETOM
KOHTPOJIs KadyecTBa 00pa3oBaTeIbHOM
IeSTeIbHOCTH ITporokon <<22»mom2021 E’N‘.’.Q%.

«22» mrons 2021 r. - %) ,f.‘;
HavanbHuK ympaBieHus b\ pencenaTen;s

/T.E. &ycnm—l /

PaGouas nporpaMma JHCIHILIHHbI
KBanToBas Teopus

HanpasJieHHe NOAr0TOBKH
03.03.02 ®usuka

Kpanudukanus
Baxanasp

®opmMa 00yueHHs
Ounas

CornacoBano y4eOGHO-MeTOmMYECKOH KoMmuccuel PekoMeHmoBano — kadempod — TeOpeTHUECKOH

(bH3MKO-MaTeMaTHYECKOro hakyIbTeTa: bu3ukH
ITporoxomn ot «17» urons 2021 r. Ne 12 [Tpotoxon ot «10» utons 2021 r. Ne 11
Ipencenarens YMKom Py 3as. kabeapoit (*/})\M
/Bapabanosa H.H./ ensieB B.B./
MperTumum

2021



ABTOpP-COCTaBUTEID!

Ky3nernor Muxawmin MuxaiiaoBu4, TOKTOp (PU3MKO-MaTeMaTHUECKUX HAYK,
npodeccop Kadeapbl TeOpeTUIECKON (HU3UKH

Pabouas nporpamMma qucuuiuinabl «KBaHTOBast TEOPHS» COCTaBJIEHA B COOTBETCTBUH C TPeOO-
BaHUsAIMH DeNlepaabHOro rocy1apcTBEHHOr0 00pa3oBaTebHOIO CTaHAapTa BhICHIET0 00pa30BaHUs 1O
HanpasieHuo 03.03.02 ®wusuka, yrBepxaeHHoro npukazom MHWHOBPHAYKHM POCCHUU ot
07.08.2020 r. Ne 891.

JucnuminHa BXoIuT B 00s3aTenbHyto 4acTh biioka 1. «/lucuumiunel (MOAYIH)» U SIBISIETCS
00s13aTeNIbHON IS H3YUYCHUSI.

I'ox Havama moagrorosku 2021



COJNEPKAHHUE

1. TUIAHUPYEMBIE PE3YJIBTATBI OBYUEHMS ... seseeeeese e 4

2. MECTO JIUCLIMITJIUHBI B CTPYKTYPE OBPA30BATEJILHOI [TIPOTPAMMBDL......... 4

3. OBBEM U COAEPYKAHUE JUCTIATIIIIHDL ... 4

4. VYYEBHO-METOJJUYECKOE OBECIIEYUEHUE CAMOCTOSITEJIbHOI PABOTBI

[0) 3745 VN 10) 1117 5 (03 F OO OO 6

5. ®OHJ] OLIEHOYHBIX CPEJICTB JUUISI IIPOBEJIEHUS TEKYILEIN U TIPOMEXYTOYHOI
ATTECTALTAN TIO JIACLTUTIIIHIHE .....oovvooveeeeeeeee e eeeeeeeeee e essseseeseee s ees e sees e ses s 7

6. YUEBHO-METOJAUYECKOE U PECYPCHOE OBECIIEYEHUE JUCLIUTUIUHBL......... 10

7. METOJIUYECKUE VKA3AHUS I10 OCBOEHUIO JJUCLIATIIMHDI ... 14

8. UTHOOPMALIMOHHBIE TEXHOJIOTMHU JUUIS1 OCYILECTBJIEHHUSI OBPA3OBATEJILHOI'O
TTPOLIECCA TTO JUCLIATIIIIHE ......ovoooveeeeeeeeeeeoeeeeeeeeeeeeeeee e s s eeeee s eees e 14

9. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCHUIUINHBL ............c.coeeee 15



1. INTAHUPYEMBIE PE3YJIBTATBI OBYUEHMUA
1.1. Hean v 3aaa4M TUCUUILIHHBI

Heaun ocBoeHHMs AUCHUIJIMHBI. O3HAKOMJICHHE CTYACHTOB C KOHIIENTYaJbHBIMU OCHOBaMHU
TUCIUIIIMHB «KBaHTOBas TEOpUs» KaK COBPEMEHHON KOMIUICKCHON (yHIaMEHTAIBHOW HayKu; Gop-
MHUPOBAaHHE E€CTECTBEHHOHAYYHOTO MHPOBO33PEHHS HA OCHOBE 3HAHUS OCOOCHHOCTEH, OCHOBHBIX
MIPUHITAIIOB U 3aKOHOMEPHOCTEH pa3BUTHs BceneHHO#; HHTEIUICKTyalIbHOS Pa3BUTHE CTYJIECHTOB Yepe3
CUCTEMY KJIACCUYECKUX U COBPEMEHHBIX €CTECTBEHHOHAYYHBIX KOHIICTIIIHIA.

3agaun IMCUMIUIMHBI. 03HAKOMHUTH CTYICHTOB C OCHOBHBIMH MPOOJIeMaMH, 3aKOHOMEPHOCTSI-
MU, UCTOPUEH U TEHACHIMSIMH Pa3BUTH KBAaHTOBOW TEOPHH, B KOTOPBIX PAaCKpHIBAIOTCS (pyHIaMEH-
TaJbHBIE Hay4YHBIC MPOOJEMBbI COBPEMEHHON HayKH; c(HOpMUPOBATH MOHWMAHHE MPUHIIUIIOB IPEEM-
CTBEHHOCTH, COOTBETCTBUS U HEMPEPHIBHOCTH B U3YUCHUU MPUPOJIbI; 1aTh MPEACTABICHUE O PEBOJIIO-
IUSX B TEOPETUUYECKON (PU3MKE M CMEHE HAYYHBIX MHPOBO33PEHHH KaK KIIFOUYEBBIX dTallax Pa3BHTH
€CTECTBO3HAHUS, CHOPMUPOBATH TOHUMAHUE CYIIHOCTH (DYHIaMEHTAIBHBIX 3aKOHOB MPUPOIBI, OTpe-
JEJSIIONUX OOJIMK COBPEMEHHOTO €CTECTBO3HAHUS, K KOTOPHIM CBOJUTCS MHOXKECTBO 3aKOHOB TEOpe-
THYeCKO (pu3uku; chopMUPOBATH 3HAHHMSI, HEOOXOIUMBIC IS M3YYCHHSI CMEKHBIX JUCIUILIINH; Pac-
HIUPUTH KPYro30p, chopMUpoBaTh HAydYHOE MBILIUICHHE U HAYYHOE MUPOBO33PEHHME, OCHOBAHHOE Ha
CHUHTE3€ €CTECTBEHHOHAYYHBIX U TYMAaHUTAPHBIX KOHIICTIIIHA.

1.2. Ilnanupyemble pe3ybTaThbl 00y4eHHS

B pe3ynbrate 0CBOCHUS TaHHOW JAUCIUILTUHBI Y 00yYaromuXxcs GOPMHUPYIOTCS CICAYIONIHE
KOMITCTEHITHH:

OIIK-1 — cnocobeH mpuMeHsTh 0a30BbI€ 3HAHUSI B 00JACTH (PU3UKO-MATEMATUYECKUX U (MIIN)
€CTECTBEHHBIX HayK B cepe cBoeil mpodhecCHOHAIbHOM AEITEeTbHOCTH;

2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT' PAMMBI

Jucuunnuna «KBantoBas Teopusi» moayist «Teopernueckas puU3uKa» BXOIUT B 0053aTEIbHYIO
yacTh broka 1. «/lucuumniuuel (MOAYIN)» U sBISETCS 00A3aTeIbHON ISl U3yUEHUS U sIBIIIETCS 00s3a-
TEIbHOU JJI U3YUYEHMsI, COIEPIKUT U3JI0KEHHUE OCHOBHBIX METOA0B KBaHTOBOHM Teopuu. B mporpamMmy
Kypca BXOJST U3y4eHHE OCHOB KBaHTOBOM Teopuu. [Ipu 3TOM n3ydarotcst BoaHOBast yHKIMS U €€ u-
3UYECKHUN CMBICII, HECTAllMOHAPHOE U cTalMoHapHoe ypaBHeHUs LlIpéaunrepa, a Takke 2J1€MEHTHI Ma-
TEMaTUYECKOIo amnmnapara KBaHTOBOM Teopun. KpoMe TOro, cTy/ieHThl 3HAKOMSITCSI ¢ TAKUMU KBaHTO-
BBIMU CHUCTEMaMH U SIBJICHUSMH, KaK YacTHIla B MOTEHIMAIbHOHN siMe, TYHHEIbHBINH 2P QeKT, a Takxke
KBaHTOBBII TapMOHUYECKUN OCHMIUISTOP, KBAHTOBBI MOMEHT MUMITYJIbCA M BOJIOPOAOIIOT00HBIN aTOM.
ITpu 3TOM OOJBIIIOE BHUMaHKE YAEISIETCS METOJIaM OCTPOSHHS COOCTBEHHBIX 3HAUE€HUI U COOCTBEH-
HBIX BOJIHOBBIX (DYHKI[MI1 OCHOBHBIX KBAHTOBBIX CUCTEM.

3HaHuE COBPEMEHHBIX (DyH/IaMEHTAIbHBIX HAYYHBIX MOJIOKEHUH €CTeCTBO3HAHUS, €r0 MUPOBO3-
3pEeHYECKUX U METO/I0JIOTMYECKUX BBIBOJOB SIBJISIETCS HEOOXOAMMBIM 3JIEMEHTOM MOATOTOBKH CIIEIua-
JIMCTOB B JIFOOOH 00JIaCTH AEATEIbHOCTH.

OcHOBY 17151 U3y4YEHHS] TUCIUIUIMHBI COCTaBISIOT MPOTpaMMbl MO JUCHUIUIMHAM «MexaHHKay,
«DNEKTPUYECTBO U MarHeTu3My», «OnTHka» oo1ero Kypca (Gpu3mnku, no AUCHMILIMHAM «MaremaTuye-
cKkuil aHanu3y», «JIuHeliHas anreOpay», «BekTopHBIM M TeH30pHBIM aHanu3y, «AuddepeHunanbHbe
ypaBHEHUs», «Teopusi BEpOSITHOCTEN U MaTeMAaTUUYECKash CTaTUCTUKa» U «JIMHENHble U HEIMHEHHbIE
ypaBHEHUsI MaTeMaTHYeCKON (U3MKU» MaTeMaTHKHU, a Takke Mo aucuuiuinie «Teopernyeckas mexa-
HUKa» Kypca TeOpeTH4ecKor (M3MKU. 3HAHUS M HABBIKH, MOJIyYCHHBIE NPU U3YYCHUU JUCLUIUIMHBL,
JaayT BO3MOKHOCTh CTYJEHTaM OCBavMBaTh TaKH€ IUCHUIUIMHBI y4yeOHOro rjaHa, kak «CraTtuctude-
ckas (usuka», «Pu3nueckas KMHETHKa», a Takke «BBeneHue B (QU3MKY XKUAKUX KPUCTAJUIOB» H
«BBenenne B (pU3MKy HAHOTEXHOJIOTUN», HA KAYECTBEHHO 00JIe€ BEICOKOM YPOBHE.

3. OFbEM U COJEPXKAHUE JUCHUTIJIMHBI
3.1. O0béM TMCUMTTHHBI
IHoka3zarenb 00bEéMa TUCHUTTHHBI Ounas popma o0yueHust

O0BEM QUCHUIUINHEI B 3aU4E€THBIX €IUHULIAX 4




O0BEM QUCHUIUINHEI B Yacax 144
KonraktHas pabora: 92,3
Jlexkuun 30
[TpakTHyeckue 3aHsATUs 60

KoHTakTHBIC Yachl Ha MPOMEKYTOYHYIO aTTeCTa- 2,3
LHIO:

DK3aMeH 0,3
[TpenpKk3aMeHaIMOHHAS KOHCYJIbTAIUS 2
CamocTosTenpHas pabora 42
KonTtposb 9,7

@DopMoii MPOMEKYTOUHOM aTTECTALlMU SBISETCS dK3aMeH B 6 cemecTpe.

3.2. Coep:kanue T CUUIIMHBI

HaumeHoBaHue pa3esioB (TeM)
C KPAaTKUM COJIepsKaHueM

KoanuyectBo
JacoB

Jlekuun
IIpakTHyeckue
3aHSATHS

Tema 1. YpaBuenne LHpénunrepa

Bounsl ne bpoinsa. Hecranmonapuoe ypasuenue Llpénunrepa. BosHoBas
dbynakuus. YpaBHenue HepaspbiBHOCTH. CTannonapHoe ypasHenue pénun-
repa. CoOCTBEHHBIE SHEPTUU U COOCTBEHHBIE BOMHOBBIE (GyHKIMHU. YacTuiia B
noTeHuuanbHou sime. [loTeHImanbHbli 0apbep M TYHHEIbHBIN 3 ekt

Tema 2. MaTeMaTHu4YecKHe MeTO/Ibl KBAHTOBOW TeOPUH

[IpocTpancTBo BOTHOBBIX (yHKIUH. Omneparopbl (pU3NYECKUX BEIUYHH.
Cpennue 3Ha4YeHHUS W HEOMpeAenEéHHOCTH (u3nyeckux BenuunH. Kpurepuu
TOYHOTO U3MepeHHs ¢uznyeckux BenuduH. COOTHOIIEHUS HEOoNpeaenEHHO-
creit ['eitzenOepra. YpaBuenne IpeHdecra. CoOCTBEHHBIC 3HAYCHHS U BOJIHO-
Bble ()YHKIIUU OTepaTOpOB (PU3MUECKUX BEIMUMH. PenyKIns BOIHOBOH (yHK-
1. MaTpudHbIe JIEMEHTHI OTIEPAaTOPOB

Tema 3. KBaHTOBBIN r'AapMOHHYECKHH OCHUJIATOP

OpnHOMepHbIN KBAHTOBBIA FTAPMOHUUYECKUN OCIMIUIATOP. Y POBHU DHEPTHH.
[ToBbInarOMi U MOHMKAIOIIUN ONIEPaTOpPbl U COOCTBEHHBIE BOJTHOBBIE
(GYHKIIMM KBaHTOBOI'O FApMOHHYECKOr0 ocuuiuisitopa. Meroz gakropuzanuu

Tema 4. Yri10B0ii MOMEHT B KBAHTOBOMH TeOpHH

VTr10BO#i MOMEHT B KBAaHTOBOM MexaHHKe. COOCTBEHHBIC 3HAUCHMS U
CTPYKTypa COOCTBEHHBIX (PYHKIIHI omeparopa yrioBoro momenrta. Opou-
TaJbHBII MOMEHT UMITYJIbca. ETo COOCTBEHHBIC 3HAYCHUSI 1 COOCTBEHHBIE
dbyHkun B chepudecknx koopauHatax. Crnul. Oneparop crivHa 3JIeKTPOHa.
Cnunopsl. Martpuns! [aynu

Tema S. LleHTpaJILHO-CHMMETPHYHOE 110J1¢ B KBAHTOBOM TEOPHU

HBI/I)KGHI/IG B HCHTPAJIbHO-CUMMETPUYHOM I10JIC B KBAaHTOBOM MEXaHHUKE.
Bonopononono6usiit aroMm. Ero ypoBHM 3HEpruu, coOCTBEHHbBIE BOJIHOBBIE
¢byuknun. KBanToBble uncia BogopoaonogooHoro aroma. [Ipasuna ordopa.
M3oTonnueckuii ciBUr. ATOMBI HIEJIOYHBIX METAJJIOB

Hroro

30 60




4. YAEBHO-METOJMYECKOE OBECIIEYEHUE CAMOCTOSTEJbHOM PABOTHI OBY-

YAIOIUXCA

TeMBbI aJ191 caMo-
CTOATEJILHOIO
U3ydeHmusl

H3yuaemblie BO-
MPOCHI

Koau-
qe-
CTBO
JacoB

DopMBbI caAMO-
CTOATEIbHOM
padoThI

Metoanue-
CKHe odecIie-
YeHHUA

Dopmbl
OTYEeTHO-
CTH

VYpaBuenue lpé-
JUHTEpa

Bonnbl ne bpoiins.
Hecranumonapnoe

ypaBHeHue  IlIpé-
nuHrepa. BonHosas
byHkuus. YpaBHe-
HUE HEpPa3pbIBHO-
ctu. CTanoHapHoe
ypaBHenue  Ipé-
JTUHTEpA. Co6-
CTBEHHBIE HSHEPTUU
u COOCTBCHHBIC
BOJIHOBBIE  (DYHK-
muu. Yacthma B
MOTEHIMATBHON

saMme. IloreHnuannb-
HBIM Oapbep U TyH-
HEJbHBIN YPheKT

8

Pabora ¢ nutepa-
TYpOH, CETBhIO
HNutepHer, KOH-
CyJabTallUM,  pe-
HICHHE 3a]a4

Pexomennye-
Mas JIdTepary-
pa. Pecypcel
WNutepuer

KoHcriexT,
pedepar,
peliecHHbIC
3a7a91

Maremarudeckue
METOALI KBaHTO-
BOW TEOPUH

[IpoctpancTBO
BOJIHOBBIX  (PyHK-
uuid.  Omnepatopsl
(bu3nYecKux BeJH-
yyH. CpeaHue 3Ha-
YEeHHUsl U Heolpese-
NéHHOCTU (u3nye-
CKHUX BEJIMYUH.
Kpurepnun tounOro
u3MepeHus  ¢usu-
YeCKUX  BEJIHMYUH.
CooTHomeHNs He-
ONpeAeIEHHOCTEN
Ieiizendepra.
VYpaBHeHHne Open-
¢decra. CoOcTBeH-
HbIC 3HAYCHUS W
BOJIHOBBIE  (DYHK-
UM OIEpaTopoOB
¢u3nUYecKux BeJH-
YHH. Penyknus
BOJIHOBOM  (DyHK-
uuu.  MatpudHsbie
3JIEMEHTHI  OTepa-
TOpOB

Pabora ¢ nutepa-
Typou, CETBhIO
HNHTepHer, KOH-
CylabTallUM,  pe-
LIEHUE 3a]1a4

Pexomennye-
Mas JIuTeparty-
pa. Pecypcel
WNHurepuer

Koncmexr,
pedepar,
pelieHHbIC
3aJaun

KBanTOBBIi1 rap-
MOHHMYECKHH OC-
LUJIIATOP

OpnHOoMepHBIN
KBaHTOBBIM rapMo-
HUYECKUN OCLIMII-
JATOp. Y POBHU

Pabota ¢ nuTepa-
TYpOil, CEThIO
NHurepHer, KOB-
CyJNbTallUH, pe-

Pexomennye-
Mas JTuTepary-
pa. Pecypcsl
Nutepner

Koncnekr,
pedepar,
pelIeHHBIE
3a1a9H




sHepruu. [1oBbI-
LIAKOIIUI U TIOHU-
YKAIOIIUK onepaTo-
PBI U COOCTBEHHbBIE
BOJTHOBBIC (DYHK-
MU KBAHTOBOTO
rapMOHHYECKOTO
ocuusuisitopa. Me-
ToJ (hakTOpHU3aAUU

[IEHUE 3a1a4

VYriIoBoii MOMEHT
B KBaHTOBOU Te€O-
pun

VYTIJI0BOMI MOMEHT B
KBAaHTOBON  Mexa-
nuke. CoOcTBeH-
Hble 3HAYeHUsA U
CTPYKTypa co0-
CTBEHHBIX  (YHK-
LMK omeparopa yr-
JIOBOTO  MOMEHTA.
OpOurtanbHbii  MO-
MEHT  HMIIyJIbCa.
Ero cobGcTtBeHHble
3HaueHUsT U Cco0-
CTBEHHbIE  (DYyHK-
muu B chepuue-
CKHX KOOpJIUHATAaX.
Coun.  Omneparop
CIIMHA DJIEKTPOHA.
Cnunopsl. Matpu-
ub! [laynn

PaGora ¢ nurepa-
Typoi, CEThIO
HNHrepHer, KOH-
CyJIbTallUM,  pe-
LIEHME 3a/1a4

Pexomennye-
Mas JIuTeparty-
pa. Pecypcel
HNutepner

Koncnexr,
pedepar,
pelIeHHbIE
3aJaun

IlenTpansHO-
CUMMETPUYHOE
[I0JIE B KBAHTOBOU
TEOPUH

JIBH)KEHHE B I1I€H-
TpabHO-
CUMMETPUYHOM
IoJic B KBaHTOBOH
MexaHuke. Bogo-
POIOTIOA00HBII
atoM. Ero ypoBHu
SHEPTUH, c00-
CTBCHHBIC  BOJIHO-
BbIE byHKIIH.
KBanToBpie umcia
BOJIOPOAOTIO00HO-
ro atoma. IIpaBuna
otbopa. M3zoromnmu-
YeCKHUH CIBUT.
ATOMEBI TIETOYHBIX
METaJIJI0B

10

Pabora c nurepa-
TYpOH, CETBhIO
HNHurepHer, KOH-
CyJbTallUk,  pe-
HIEHHE 3a]a4

Pexomennye-
Mas JInTeparty-
pa. Pecypcel
NHuTtepner

Koncnekr,
pedepar,
pEILICHHbIE
3a7a9u

Hroro

42

5. ®OHJI OIIEHOYHBIX CPE/ICTB JJIsSI MPOBEJAEHUS TEKYIIENA U ITIPOMEXKY-
TOYHOM ATTECTAIIMHU 1O JUCIUIIJIMHE

5.1. [lepeyeHb KOMIETEHIMI C YKA3aHUEM 3TAaNOB UX ()OPMHUPOBAHUSA B NPoLIECCe OCBOEHUS
o0pa3oBaTe1bHON NPOrPpaMMBbl

Kon u HauMmeHoBaHue KOMIIETEHIIUU

Otanbl HOPMUPOBAHKS




OIIK-1 — cnocoGeH mpuMeHsTh 0a30BbIe 3HAHUS B oOyiactu Ppusn-
KO-MaTeMaTUYeCKUX M (MJIM) €CTECTBEHHBIX HayK B cdepe cBoeid

npoeccroHaNbHOI e TENbHOCTH;

1. PaboTa Ha y4eOHBIX 3aHSITH-
SIX.
2. CamocTtosTenbHas padoTa.

5.2. Onucanue noka3zarejel 1 KpuTepueB OLlEHUBAHNSI KOMIIEeTEHIMA HA Pa3JIMYHBIX 3TANAX UX
(popmupoBanus, onucaHue MKaJ OLEHUBAHUS

Oue- | Yposenb | Drambl hopmu- Onucanue Kputepun [lIxana
HUBa- | copmu- pOBaHUs noKa3zaTenei OLICHUBAHUS OLICHU-
€MbIC | pOBAaHHO- BaHUS
KOM- CTH
TIETCH
TEH-
02078
OIIK- | IToporo- 1. Pabora Ha | 3HaTh OCHOBHBIE Mojenu 3amad | [locemienue, 41-60
1 BBII yueOHBIX 3aHsi- | B paMKax IWCUUIUIMHBI ¢ y4e- | pedepar, pe-
THUSX. TOM HMX TPaHHI] MPUMEHUMOCTH; | IIIEHUE 3ajad,
2. CamocTosi- | yME€Th TPAaMOTHO HCIOJIb30BaTh | JOMAIIIHEE 3a-
TenbHas pabo- | B mpodecCHOHANBHON NesiTeNb- | JaHue, dK3a-
Ta. HocTH 0a3oBbIe 3HAHUS (PyHIA- MEH
MEHTAJIBHBIX pa3/iejoB MaTeMa-
THUKH, CO3/IaBaTh MaTeMaTh4e-
CKHE MOJICNIA THUIIOBBIX Tpodec-
CHOHAJIBHBIX 33J]ad W HHTEP-
MPETUPOBATh TOTYYEHHBIE pe-
3yJIbTaThl C Y4YETOM T'PaHUIL
IIPUMEHUMOCTH MOJIEeTIEH
[IponBu- 1. Pabora Ha | 3HaThb OCHOBHBEIE MojeilH 3amau | Ilocerienue, 61-100
HYTBII y4eOHBIX 3aHs- | B paMKax AWCUUIUIMHBEI ¢ yd4e- | pedepar, pe-

THUSIX.
2. Cawmocrosi-
TenbHas pado-
Ta.

TOM MX T'paHUI] IPUMEHUMOCTH;
yMETh TPaMOTHO HCIIOJIh30BaTh
B NpodeccuOHAIBHON AeaTesb-
HOCTH 0a30BbIe 3HaHUs (QyHIa-
MEHTAJIbHBIX Pa3/elIOB MaTeMa-
THUKH, CO3/1aBaTh MaTeMaTH4de-
CKH€ MOJIENIA THIIOBBIX Mpodec-
CHOHAJIBHBIX 3a7a4 W HHTEP-
MPETUPOBATh IMOJIYYEHHBIE pe-
3yJAbTaThl C YYETOM TPaHHII
MIPUMEHUMOCTHU MOjIeNen

BJIJIETh METOJIaMU HCIOJIB30-
BaHHA B TMpodeccHnoHaTbHOMI
NEeATeTLHOCTH 0a30BBIX 3HAHUM
(yHIaMEHTAIBHBIX  pPa3/ieioB
MAaTeMaTUKHU ISl CO3/IaHMsI Ma-
TEMaTUYECKUX MOJENe THUIo-
BBIX NMPO(eCcCHOHANBHBIX 3aj]ay
Y MHTEPHPETALHUH MOTYyYEHHBIX
pE3yJIbTaTOB C yYETOM TIpaHUI]
MIPUMEHHUMOCTH MOJIeNIen

MECHUC 3a1a4,

JOMAIIHEC 3a-

JaHUC, OK3a-
MCH

5.3. TunoBble KOHTPOJIbHBbIE 32 JAHNUSI UJIA MHbIE MaTEePHUAJIbI, He00X0AMMBbIE /1JIs1 OLIEHKH 3Ha-
HU, yMeHHi, HABBIKOB M (WJIH) ONBITA IeATeJILHOCTH, XapaKTepU3ylIuX 3Tanbl GopMupoBa-




HHMS KOMIIETeHIMI B Npouecce 0CBOCHUsI 00pa30BaTeJIbHOM IIPOrpaMMBbl

IIpumepsl JOMAINHUX 32 aHUI

1. BonHoBas ¢yHKIIMS 3a1a€TCs HA BCEH BEIIECTBEHHOM OCH BhIpAKEHUEM

x2

Y(x) = Ax exp ~ 52
0

IZie Xo — KOHCTaHTa ¢ Pa3MEPHOCTHIO [UTMHBL. BRIYUCINTH HOPMUPOBOYHYIO KOHCTAHTY A.
2. JlokazaTh TOX/ECTBa:
[£,¢] = —[G.F]; {F.G)={(C.F).
o -1
3. Paznoxuts onepaTtop (F — AG ) 0 CTETICHSM MaJIoro napamerpa A.
4. PackpbITh CKOOKH:

E-2)ER) (B (o8,
Xo Po/ \Xo Po Xo Po Xo Po

5. BbUMCANTH KOMMYTATOPBI:
[r, D)]; [B,72); [r%, rD)]; [P% (D)) [2, H]; [P% H]; [(rp), H].

6. JlokaszaTh, 4YTO MPOU3BOJIbHBII ONEPAaTOP MOXKHO OJIHO3HAYHO MPEJCTABUTh B BUIE CYMMBI 3p-
MHUTOBa M aHTUIPMHUTOBA ONIEPATOPOB.

7. 3amucats oneparops! L, u L? B chepuyecKux KOOPIMHATAX.

8. IomyuuTh aHATUTUYECKUI BT OTlepaTopa 3-MEpHOT0 C/IBHra:

T,¥(r) € Y(r — a).

9. Cpemu BemmunH T, p, L, L? HaliTi mapbl COBMECTHO M3MEPHMBIX. JIJIsi COBMECTHO H3MEPHMbIX
3armMcaTh COOTHOIICHUS HEOTIPEIeIEHHOCTEH.

10. [Tokasath, uto Qyukuus P(H) = cos O sBisercss cOOCTBEHHOH (GYHKIHEH oreparopa

PN

1 d [ . d .
F=- 010 (sm 0 E)’ Y HaliTH COOTBETCTBYIOIIEE COOCTBEHHOE 3HAUCHHUE.

IIpumepbl BApHAHTOB pelIeHUsI 3a1a4

Bapmuanr 1

1. Haiity MaTpuaHbIi 9meMent <n + 1x°|n> 11t 0IHOMEPHOr0 TapMOHHYECKOTO OCIHILISTOPA.

2. Beaucnuts a'a" —a"a’, rae a — MOHWKAIONIMIA OTepaTopa s OAHOMEPHOTO FapMOHIYECKOTO
OCIMIIIATOPA.

3. B cocrosiHuM W, C ompenenéHHOW NpOeKIMel YrioBOro MOMEHTa Ha ochb Z, T.€. KOrja
J; Wm = MA ym, HAaliTH cpentHee 3HaueHHne <JyJ,>.

4. Yactuna Maccoil M ABIIKETCS B HEHTPAITbHO-CUMMETPHYHOM II0JIE W HAXOJHUTCS B cepude-
CKU-CUMMETPUYHOM CTAl[MOHAPHOM COCTOSIHUM. BonHOBas (yHKIMS 4acTUIBl B 3TOM COCTOSHUM
¥ = Ae’”. Haiitu noTeHmansHyto sHepruto gactuisl U(r), ecam U(oo) = 0.

5. DIEKTpOH B aToMe BOJOPOia HAXOZUTCS B OCHOBHOM COCTOAHMH. Haiitu cpennee 3HaueHue
KBaJpaTa paguyca dJICKTpoHa < >,

Bapmuanr 2

1. Haiitn matpuunsii anement <lI-1|Ly|lI> m1st opOuTansHOro MoMeHTa NMITYJIbCA.

2. Haiitu cpemHee 3HaYCHHE <pX2> ISt cocTogHust ¥ = 2'1/2( o+ Y1), tne Yo u .1 — HOpMHPO-
BaHHbIC COOCTBEHHBIC BOJHOBBIE (DYHKIIMU OJTHOMEPHOT'O TAPMOHUYECKOTO OCIHILIATOPA.

3. Boruucnuts exp(ipoy), rae ox — marpuia [aymm.

4. DIEKTPOH B aTOME BOAOPOJIa HAXOAUTCS B ChepHIeCKr-CUMMETPHYHOM CTAI[HOHAPHOM COCTO-
SHUH, OIMMCHIBAEMOM BOIHOBOH (QyHkiumeil ¥ = Ae™. HaiiTi SHEpruro 51eKTPOHA B 3TOM COCTOSHUH.

5. BosHOBast pyHKIIMS YaCTHIIBI, HAXOASIICHCS B OJTHOMEPHOM COCTOSIHUM, B 00yacTu X > 0 paBHa
P(x) = A(e™ — ™), a BHe 310l oGmact ¥(X) = 0. Haiitu mocTosHEY0 A > 0 i BEpPOSTHOCTD HAXOXK-
JICHUS 4acTHIIbI Ha oTpeske [1/a, 2/ ).

Tembl pedepaToB



MatpuyHblii 1 BOJHOBOM ITOAXO/bI B KBAHTOBOW TEOPHH.

MeTo1 KOHTUHYQJIbHOTO UHTETpajia B KBAHTOBOM TEOPUH.

KorepeHtHsie cOCTOSIHUS B KBAHTOBOM TEOPUH U UX TPUMEHEHUE.
®yuHkiusa Burnepa B KBaHTOBOM TEOpHH.

Yuctble U CMELIaHHBIE COCTOSIHMA. MaTpuiia II0OTHOCTH.

VYupyroe paccesHue B LICHTPAJIbHOM TOJIE.

Metoa KBa3UKIACCUYECKOTO MPUOIMKEHHS] B KBAHTOBOW TEOPUH.
Cio’)keHre MOMEHTOB B KBaHTOBOW Teopuu. Teopema Burnepa — Jkkapra.
OJNEKTPOHHBIN NMapaMarHuTHBIA PE30HAHC.

BOoo~NoO~WONE

0. VYpasuenue LlIpénaunrepa u npocTpaHCTBEHHO-BpEMEHHBIE TPEOOPa3OBaHUS.
11. VYpaBuenue [laynu u kaaubpoBoUYHbIE TPEOOpPa3OBAHMUS.
12. CnuH 37eKTpOHa U KBAaHTOBBIE KOMITBIOTEPHI.

Bomnpocs! 115 3xk3aMena

Boumnsb! ne bporina. [IpaBuino kBaHTOBaHUSA.
Hecranmonapnoe ypasuenue Lpénunrepa.
Bonnosas pynkuus. YpaBHeHHE HEPA3PHIBHOCTH.
CraunonapHoe ypasHenue llIpénunrepa.
YacTuna B NOTCHIIMAIBHOU sIME.
[ToreHuuanbHbINA Oapbep U TYHHETbHBINH 3B (DEKT.
[TpocTpancTBO BOMHOBBIX PyHKIHH. OniepaTopbl PU3MUECKUX BEITHUYHH.
Cpennue 3HaYeHUS U HEONPEAEIEHHOCTH (PU3NUYECKUX BEJTUUUH.
CootHorieHus HeonpeaenénHocrei ['elizenoepra.
0. VYpaBHeHue DpeHdecta 1 IBOTOLUN (PU3MUECKUX BEJINYHH.
11. Habop coOCTBeHHBIX 3HAYE€HUI M BOJHOBBIX (DYHKIIMIA OMEpaToOpoB (PU3MUECKUX BEIIH-
yuH. Ero cBoiicTsa.
12. Matpuunslii popmanu3M B KBAHTOBOI MEXaHUKE.
13. OnHOMEpHBIN KBAHTOBBIM FApMOHUYECKUH OCIIMIUIATOP. Y POBHU dHEPruu. MaTpuuHbie
AJIEMEHTHI OIIEPATOPOB KOOPAUHATHI U UMITYJIbCA.
14. [ToBbImarONMHA U MOHMKAIOMIMNA ONIEpaTOPbl U COOCTBEHHBIE BOJHOBbIE (DYHKIIMM KBaH-
TOBOT'0 FapPMOHUYECKOTO OCIMIIISATOPA.
15. VYT110BOIt MOMEHT B KBaHTOBOM MexaHuke. COOCTBEHHBIE 3HAUEHUS U CTPYKTYypa co0-
CTBEHHBIX (PYHKIIMI omepaTopa yriioBOro MOMEHTA.
16. OpOuTanbHBIl MOMEHT UMITyJbca. Ero co6cTBeHHbIE 3HAUE€HUS U COOCTBEHHbIE (PYyHK-
MU B CPEPUUYECKUX KOOPIMHATAX.
17. Cnun. Oneparop cnuna 3nekTpoHa. CnuHopsl. Martpunel [aynu.
18. JIBuKeHue B IEHTPaIbHO-CUMMETPUYHOM I10JI€ B KBAHTOBOM MEXaHUKE.
19. Bonopononono6usiif arom. Ero ypoBHE SHEpruu U COOCTBEHHBIE BOTHOBBIC ()YHKITUH.
20. KBanToBsIe uncia BogopoaonogooHoro atoma. [IpaBuna orbopa.
21. N3oTonnueckuii ciBUr. ATOMBI HIEJIOYHBIX METAJJIOB.

BOo~NoGa~WONE

5.4. Metoanueckue MaTepuaJbl, ONpeaesiiolue Npoue1ypbl OHeHUBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (WJIM) ONBITA 1eATEJIbHOCTH, XaPAKTEePU3YIOIIUX 3Tanbl ()OPMHUPOBAHUA KOMIIETEH-
1107071

OrneHMBaHUE CTEIIEHW OCBOCHHS OOYYAIOIIUMIECS JUCIHUIUTMHBI OCYIIECTBIISIETCS Ha OCHOBE
nonoxenus «llonoxkeHne o OaUIBHO-PEUTUHTOBOW CHCTEME OLIEHKH YCHEBAaeMOCTH CTYJCHTOB
MI'OVY», yrBepxkaénnoro pemeHueM YueHnoro copera MI'OVY ot 20 despaia 2012 r. npotokosn Ne 4.

ConocTaBUMOCTh PEUTHHIOBBIX MOKa3aTesel CTy/leHTa M0 Pa3HbIM TUCHUIUIMHAM U baibHO-
PEUTHHTOBOW CHCTEMBI OIIEHKH YCIIEBAEMOCTH CTYJCHTOB OOECIICUYMBACTCS MPHHITHEM €IWHOTO Me-
XaHMU3Ma OLEHKHU 3HAHUH CTYJEHTOB, BEIpRXXKEHHOrO B Oayiax, corimacHo kotopomy 100 GamioB — 310
MOJTHOE YCBOEHHUE 3HAHUH MO y4eOHOW MHUCIMIUIMHE, COOTBETCTBYIOIIEE TPEOOBAHUIM yUeOHOU Tpo-
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rpaMMBbl.

MakcumanbHBIA pe3yIbTaT, KOTOPBIH MOXKET OBITh JOCTUTHYT CTYJAEHTOM IO Kaxxaomy u3 bio-
KOB pelTuHroBoi oneHku — 100 6amos.

[IIkaa COOTBETCTBUS PEHTHHIOBBIX OLIEHOK MATHOATBHBIM OICHKAM:
100 — 81 6amnoB — «otauaHo» (5); 80 — 61 GamtoB — «xopomioy» (4); 60 — 41 GanoB — «yTOBIETBOPH-
TenpHO» (3); 10 40 6aIITIOB — «HEYIOBICTBOPUTEIBHOY.

OtBer 00yuarolierocsi Ha 3K3aMeHE OLIEHMBAETCs B Oajlax C YYETOM IIKaJibl COOTBETCTBUS
PEUTHHTOBBIX OICHOK MATHOAIIIBHBIM OI[CHKAM.

Ouenka 110 5-0auieHoi cucreMe | Ouenka mo 100-0amIpHON cucteMe
5 | Ornuuno 81 -100

4 | Xopomio 61 — 80

3 | YnoBneTBopuTENHHO 41 -60

2 | HeynoBneTBOpUTEIHHO 0-40

B 3auéTHO-3K3aMEHAMOHHYIO BEAOMOCTh U 3a4ETHYIO KHUKKY BBICTABJISFOTCA OLUEHKHU IO I1si-
TUOAITIFHOM ITKae U PEUTUHTOBBIE OLIEHKH B Oaljax.

[Ipy monydyeHHM CTYIEHTOM Ha 3K3aMEHE HEYJOBJIECTBOPUTEIIBHON OLIEHKH B BEAOMOCTH BbI-
CTaBJIIETCS PEUTHHroBas oleHKa B Oamnax (<40 6amioB), COOTBETCTBYIOMIAs (PAKTUUECKUM 3HAHUSIM
(oTBeTy) CTyIEHTA.

Kputepun oneHKU 3HAHUN CTYACHTOB B paMKax KaXkI0il y4eOHOIl NHUCUMIUIMHBI WJIM TPYII
JTUCIUILIAH BBIPaOATHIBAIOTCS MPENOAaBaTEIISIMU COTJIACOBAaHHO Ha Kadeapax YHHUBEPCUTETA HCXOMS
u3 TpeboBaHUil 00pa30BaTEIbHBIX CTAHIAPTOB.

[Ipouenypa oLleHMBAHUS 3HAHUA U YMEHUI COCTOUT U3 CIEIYIOIINX COCTaBHBIX JJIEMEHTOB:

1) y4ér mocemaeMoCTH JIEKIIMOHHBIX U MPAKTUYECKUX 3aHITHH OCYIIECTBISIETCS MO BEIOMO-
CTH, TIPEJICTABICHHON HIKE B (DOpME TaOIIHUIIbI,

2) TEeKyIMUNA KOHTPOJb.

Jns monmycka K 3K3aMEeHy HYKHO BBIITOJIHUTH BCE JOMAIIHHUE 3a/IaHUs, PEIIUTh BCE 3a7a4M, a
TakKe 3alUTUTh OJUH pedepaT Mo BeIOOPY cTyAeHTa. Ha sx3aMeHe CTy/IeHT JOKEeH OTBETUTH Ha JIBa
TEOPETUYECKUX BOIPOCA.

Nrtorosas oneHka CKIaJbpIBa€TCs U3 OLIEHOK 3a MOCEIICHUE 3aHATHH, 3a OIPOCHI, 3a JOMAIIHUE
3aJlaHus, 32 KOHTPOJIbHBIE padoThl, 3a pedepaT, a TakkKe 3a dK3aMEH € OLeHKOI He MeHee «y[0BJe-
TBOPHUTEJIBHO». MakcuMmanbsHasi uToronast oreHka — 100 6amios.

MockoBcKHil TOCYIapCTBEHHBIN 00JIACTHOH YHHMBEPCUTET
BenomocTthb yuyera nocemenust
DU3NKO-MATEMATHYECKHH (PaKyJIbTET
Hamnpasnenne: ®usuka
Jucuumiuza: KBanToBas Teopust

['pynma Ne
IIpenonasarens:
Ne | ®amunusa U.0. cryaenra ITocemenue 3auaThiA Hroro
n/m %
112 (3[4 | | i, 18
1. +— |+ |- + 61
2. — |+ +]+ + 66

MockoBcKHil TOCy1apCTBEeHHBbIN 00JIACTHOH YHHMBEPCUTET
BenomocTthb yuera Tekylueil ycneBaeMocTH
DuU3NKO-MAaTEeMATHYECKHH (PaKYJIbTET
Hanpasnenue: ®uznka
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Jucuunnuza: KBanToBas Teopust

I'pymnima Ne

IIpenonasareins:

No| ®damu- | Cymma 6aiioB, HaOpaHHbBIX B ce- | Ilox- |Cymma| O6- Nrtorosas [Tonnuce
n/| nus MecTpe nuch |OamioB| mias OLIEHKa npernojana-

| K.O. |[oceme- | Peme- Jlom. |3amura | HPCTO- | 32 3K~ | CYM- |11y - | TIpo- TeA

Hue e | 3azma- |pede- AaB. | 3aMCH | Ma | pa | muce
3aja4 | HHsA |paTta Ga-
1020 | o 10 | 70 10 | mo 10 10 50 | soB
OautoB | 6awioB| Gan- | 6auioB banion
JIOB

1 2 3 4 5 6 8 9 10 | 11 12 13
1.

Ilkajia 4 KPUTEPUH OLIEHUBAHUS NOCEIIAEMOCTH

YpOBHM OIICHUBAHUA Kpurepun oneHuBanusi basibl
Buvicokuii( omauuno) Ecmu crynent nocetuit 81-100% ot Bcex 3aHsTHIL. 16-20
Onmumanwvusiii( xopowo) | Ecau crynent nocetun 61-80% oT Bcex 3aHATUH. 11-15
Yooenemeopumenvhuwiil Ecnu crynent nocetmit 41-60% ot Becex 3aHATHI 6-10
Heyoosnemsopumensnuuii | Ecnu crynent nocerun 0-40% ot Bcex 3aHATHHA 0-5
Ilkaja ¥ KPUTEPUH OlLIEHUBAHUS pPellleHus 32124
YpoBHH OLICHHBAHUA Kpurtepun onenuBanns banbl
Buicoxuii( omauuno) Ecmu crynent permm 71-90% ot Beex 3aad 8-10
Onmumanvuwii( xopowo) | Eciu crynent pemn 51-70% oT Bcex 3a1a4 S5-7
Yooenemeopumenvhuwiii Ecmu crynent pemmi 31-50% ot Beex 3anau 2-4
Heyooenemsopumenvnuiii | Ecnu ctynent permmn 0-30% oT Bcex 3aaau 0-1
IIIkajna ¥ KpUTEPUH OLICHMBAHMS IOMAILIIHUX padoT
YpoBHH OLICHHBAHUA Kpurtepun onenuBanuns basbl
Buicoxuii( omauuno) Ecmu crynenT permmn 71-90% ot Beex momamaux pador | 8-10
Onmumanvuwvui( xopowo) | Eciiu cryaent pemmun 51-70% ot Bcex nomamHux pador | 5-7
Yoosenemsopumenvmwiii Ecmu crynent permn 31-50% ot Beex momamHux padot | 2-4
Heyooenemsopumenvnuuwiii | Ecnu crynent pert 0-30% oT Bcex qoManrHux paboT 0-1
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CTpyKTypa olleHMBaHHUS IK3aMEHAIIMOHHOI0 0TBETA

YPOBHU OlleHNBAHUSA Kpurepun ouneHuBanusi banbl
Buicoxuti [losiHbIE M TOYHBIE OTBETHI Ha JIBa BOIpPOCA SK3aMEHAIIU-

oHHoro Ouiera. CBoOOAHOE BlIaJileHHE OCHOBHBIMH TEPMHU-

HaMH ¥ TOHSATHSIMHU Kypca; IMOCIeI0BaTeIbHOE U JTOTHYHOE 37-50

H3JI0KECHUEC MaTcpuaia Kypca, 3aKOHYUYCHHBIC BBIBOJABI H
0606H_[€HI/ISI 0 TEMC BOIIPOCOB; MCUCPILIBAIOIMIUC OTBCTLI
Ha BOIIPOCEHI ITPpH CAAYC SK3aMCHaA.

Onmumanvuwiii [TonHBIE W TOYHBIC OTBETHI Ha JIBa BOMPOCA IK3aMEHAIIW-
OHHOro OmieTa. 3HaHWE OCHOBHBIX TEPMUHOB U TOHSTHH
Kypca; TOCIeI0BaTeIbHOS M3JIOKCHHE MaTepualia Kypca; 23-36
ymMeHue (popMyIupoBaTh HEKOTOpPhIE 000OIICHHS IO TEME
BOIIPOCOB; JIOCTATOYHO ITOJHBIC OTBETHI HA BOIMPOCHI IPHU
cliaye HK3aMeHa.

Yooenemsopumenvnuiii [TonHbBINA ¥ TOYHBIA OTBET HA OJUH BOIIPOC YK3aMEHALMOH-
HOro Owuiera. YIOBJIETBOPUTEIbHOE 3HAHHWE OCHOBHBIX
TEPMUHOB W TIOHSTHIA Kypca; YAOBICTBOPUTEILHOE 3HAHHE 9-22
U BJIQJICHUE METOJIaMM U CpPE/ICTBAMH pELIeHMs 3ajay; He-
JOCTaTO4YHO IIOCJIEN0BAaTEIbHOE M3JI0KEHUE MaTepuaa
Kypca; yMeHue (opMysinpoBaTh OTAEIbHBIE BBIBOJBI U
0000111eHHS 10 TEME BOIIPOCOB.

Heyoosnemeopumenvuoiii | [1onHBIA M TOYHBIA OTBET HA OJUH BOMPOC IK3aMEHAIIMOH-
HOTO OMJIETa U MEHEe. 0-8

6. YYHEBHO-METOJUYECKOE U PECYPCHOE OBECIIEYEHHUE JUCHUITVINHbI

6.1. OcHoBHas quTEpaTypa

1. Crenanos, H. ®. KBanroBas MmexaHuka u KBaHToBast XuMusi B 2 4. Hactp 1 : ydyeOHUK U IIpaKTH-

KyM 18 akagemudeckoro OakanaBpuata / H. @. CrenanoB. — 2-e mu3f., ucnp. u gorn. — M. : U3na-
tenbeTBo FOpaidt, 2018. — 233 ¢. — (Cepust : bakanaBp. Akagemudeckuii kype). — ISBN 978-5-9916-
09385-1. — Pexum jgoctyma :  Www.biblio-online.ru/book/B748D8AF-B899-4DDD-9C8E-
795ECEE3F963.

2. Crenanos, H. ®. KBanToBas MexaHuKa U KBaHTOBasi XUMus B 2 4. YacTp 2 : y4eOHHK U TPaKTH-
KyM JUIs akagemudeckoro OakanaBpuara / H. @. CremanoB. — 2-¢ m3a., ucnp. u jgorm. — M. : M3na-
tenbeTBO FOpaidt, 2018. — 283 ¢. — (Cepus : bakanasp. Akanemuueckuii kype). — ISBN 978-5-9916-
9390-5. — Pexum  goctyma @ www.biblio-online.ru/book/4E1E269F-666A-4075-9CE7-
34E345C3E85D.

3.  Xpennwukos, A. HO. KBanToBas (hnu3nka U HEKOJIMOTOPOBCKHE TCOPHH BEPOSATHOCTEH : yueOHOE
nocobue i By30B / A. FO. XpeHHUKOB. — 2-€ u3[., uctp. u jfon. — M. : U3aarensctBo FOpaidt, 2018.
— 219 ¢. — (Cepus : Yuusepcutetsl Poccun). — ISBN 978-5-534-04355-6. — Pexum moctyma :
www.biblio-online.ru/book/B340F549-8 A96-44EF-BE30-F4C28016A103.

4. Beprenec, C. H. Teopernueckas ¢usuka. KBantoBasi sneKTpoAMHAMUKa : y4eOHUK ajs Oaka-
naBpuara u Maructpatypsl / C. H. Beprenec. — 4-e uzn., ucnp. u gon. — M. : M3natensctBo FOpaidT,
2018. — 262 c. — (Cepus : bakamaBp u maructp. Akagemudeckuii kypc). — ISBN 978-5-534-01663-
5. — Pexum noctyna : www.biblio-online.ru/book/A633F9EA-3DA5-49B7-B4E3-4724CC02232A.

5. Edpemos, IO. C. KBanrosas Mexanuka : yaeOHoe mocodue st By3oB / FO. C. EdpemoB. — 2-¢
u3 ., ucnp. u gon. — M. : UsnarenscrBo FOpaiit, 2018. — 458 ¢. — (Cepust : YHuBepcuretsl Poccun).
— ISBN 978-5-534-04975-6. — Pexum noctyna : www.biblio-online.ru/book/9C203039-ED72-441A-
9807-E742AB812981.
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http://www.biblio-online.ru/book/B748D8AF-B899-4DDD-9C8E-795ECEE3F963
http://www.biblio-online.ru/book/B748D8AF-B899-4DDD-9C8E-795ECEE3F963
http://www.biblio-online.ru/book/4E1E269F-666A-4075-9CE7-34E345C3E85D
http://www.biblio-online.ru/book/4E1E269F-666A-4075-9CE7-34E345C3E85D
http://www.biblio-online.ru/book/B340F549-8A96-44EF-BE30-F4C28016A103
http://www.biblio-online.ru/book/A633F9EA-3DA5-49B7-B4E3-4724CC02232A
http://www.biblio-online.ru/book/9C203039-ED72-441A-9807-E742AB812981
http://www.biblio-online.ru/book/9C203039-ED72-441A-9807-E742AB812981

6.2. lonotHUTEIBLHAS JIUTEPATYPa

1. BaiikoB 10.A., Ky3nenoB B.M. KBanroBas mexanuka: yue6Hoe nocooue. — M.: BUHOM, 2015.
—29%c.

2. Topnau, B. B. ®u3uka: kBantoBas gusuka. JlabopaTopHbI IPAKTUKYM : y4eOHOE 1mocodure Jist
npukiagHoro 6akanaspuara / B. B. I'opnau. — 2-e w3a., ucnp. u gon. — M. : M3narensctBo KOpaiiT,
2019. — 114 ¢. — (Cepus : bakamap. Ilpuknagaoi kypc). — ISBN 978-5-534-10137-9. — Pexum
noctyma : Www.biblio-online.ru/book/514CA632-4271-4EAD-93E4-FCE321C8936F.

3.  Edpemos 10.C. KanToBas mexanuka. YueOHoe nocodue mist By30B. — M.: FOpaiit, 2017. — 454
c.

4. 3pepeB H.B. M30paHHble 3a1aui KBaHTOBOW MEXaHWKH: CPaBHEHHUE TEOPUU C DIKCIEPUMEHT.
JaHHBIMU: TIPAKTHKYM 110 Teop. ¢pusuke. — M.: MI'OVY, 2012. — 53 c.

5. Hponos U.E. KantoBas (u3uka: ocHOBHBIC 3aK0HBL. — M.: bunowm, 2013. — 256 c.

6. KganroBas quHaMuKa MOJIEKYJ, B3aUMOJICHCTBYOMUX ¢ (oToOHAMH, (POHOHAMHU U TYHHEITHHBI-
MU cuctemamu [Onektponusiii pecypc] / W.C. Ocampko - M. : OUIMATIIUT, 2018. -
http://www.studentlibrary.ru/book/ISBN9785922117630.html.

7. KBanroBas Teopusi U3IyueHUs] aTOMHBIX YacTHll: YueOHoe nmocodue / Kpaiinos B.I1., CmupHOB
B.M. - lonronpyuasnii: UaTemnekt, 2015. - 296 c.: 60x90 1/16 (Ileperuiér) ISBN 978-5-91559-204-8 -
Pexxum nocryma: http://znanium.com/catalog/product/552258.

8. KsanrtoBas Teopus yrioBoro Mmomenta u e€ npuioxenus. B 2 T. T. 1 [Dnexkrponsslii pecypc] /
J.A. Bapmanosuu, B.K. Xepcounckuii, E.B. Opnenko, A.H. Mockaines - M. : ®USMATJIUT, 2017. -
http://www.studentlibrary.ru/book/ISBN9785922116978.html.

9. KsganroBas ¢usuka [DnekrpoHHsbIil pecypc]: yued. mocobue / Capuna M.II. - HoBocubupcek :
W3n-so HI'TY, 2016. - http://www.studentlibrary.ru/book/ISBN9785778228962.html.

10. Jlapmay JI.A., JIupmmn E.M. Teoperuueckas ¢usuka. B 10 romax. Tom 3. KBantoBas mexa-
Huka. Hepenstusucrckas teopus. — M.: ®USMATIINT, 2008. — 800 c.

11. CepreeB, H. A. OcHOBBI KBaHTOBOI TE€OPUU SAEPHOTO MArHUTHOTO pPe30HaHca : MOHorpadus /
H. A. Ceprees, /1. C. Psoymkun. — M. : Jloroc, 2013. — 272 c. - ISBN 978-5-98704-754-5 - Pexxum n1o-
cryma: http://znanium.com/catalog/product/469025.

12. Tapacos JI.B. OCHOBBI KBaHTOBOW MeXaHHUKH. Y4eOHOe mocooue. — M.: JInubpokom, 2017. — 278
c.

13. Twumodeerckas O.[1., Xpycranes O.A. Jlekuuu 1o KBaHTOBOM MexaHuke. — M.: Jlenann, 2017. —
320 c.

14. ®ok B.A. Hauana kBanToBoi Mexanuku. — M.: JIKU, 2017. - 376 c.

6.3. Pecypcol mnHGOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH « UHTepHeT»

1. http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
2. Hayunas snekrponnas oubnaunoreka http://elibrary.ru

7. METOAUYECKHUE YKA3AHUSA 11O OCBOEHHMIO JUCHUIIJINHBI

1. I'pans T.H., Xomuna C.A. Metoaudeckne peKOMEHAAMH 110 IPOBEICHUIO JIEKIIMOHHBIX 3aHs-
TUH.

2. I'panb T.H., Xonuna C.A. Metoanueckue peKOMEHAAIMH O MPOBEACHUIO J1a00paTOPHBIX U
MIPAKTUYECKUX 3aHATUH.

8. TH®OPMAIIMOHHBIE TEXHOJIOTI'MHU IJISA OCYIIECTBJIEHUSA OBPA30OBATEJIb-
HOTI'O ITPOLECCA 1IO JUCHUIIVIMHE

JIneH3HOHHOe IPOrpaMMHOe oldecreyeHmne:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security
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http://www.biblio-online.ru/book/514CA632-4271-4EAD-93E4-FCE321C8936F
http://www.studentlibrary.ru/book/ISBN9785922117630.html
http://znanium.com/catalog/product/552258
http://www.studentlibrary.ru/book/ISBN9785922116978.html
http://www.studentlibrary.ru/book/ISBN9785778228962.html
http://znanium.com/catalog/product/469025
http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
http://elibrary.ru/

NudopMannoHHble CIPABOYHbIE CHCTEMbI:
Cucrema TAPAHT
Cucrema «KoncynbranTllimocy»

IIpodeccnonanbHbie 0a3bl JAHHBIX
fgosvo.ru

pravo.gov.ru

www.edu.ru

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

MarepuanpHO-TeXHHYECKOe 00ecrieueHre AUCUUIUIMHBI BKIIIOYAeT B ceO0sl:

- yueOHbIEC ayUTOPUU JJIs MPOBEACHUS 3aHIATHI JEKIIMOHHOIO U CEMUHAPCKOr0 THUIIA, Kypco-
BOTO MPOEKTUPOBAHUS (BBIIOIHEHUSI KYpCOBBIX paboT), TPYIIOBBIX U WHIAMBHUIYaIbHBIX KOHCYJIbTa-
LU, TEKYIIETO KOHTPOJIS ¥ MPOMEKYTOYHOU

aTTeCTallMy, YKOMILJIEKTOBAHHBIC YU4EOHOU MeOeblo, TIOCKOM, IEMOHCTPALIMOHHBIM 000pYI0-
BaHUEM.

- IOMEUICHUS JJIsi CAMOCTOSITENILHON pabOThl, YKOMIUIEKTOBaHHBIE y4eOHOI MeOesbio, mepco-
HaJIbHBIMU KOMIBIOTEPAMH C MOAKIIOUYEHHEM K ceTu MHTepHeT u oOecredyeHueM JOoCTyma K dJeK-
TPOHHBIM OMOJIMOTEKAM | B 3JICKTPOHHYIO HH(OpMAIIMOHHO-00pa3oBarenbayto cpeaxy MI'OVY;

- TIOMEILEHUS ISl XpaHeHUs U MPOPUIAKTUYECKOTO 00CTyKUBaHUS yueOHOTo 000pyA0BaHuUSA,
YKOMITJIEKTOBaHHBIE MeOenbio (ImKadbl/cTeIuiaxy), HabopaMu JTeMOHCTPAIIMOHHOTO 000pyI0BaHUS U
y4eOHO-HaTISTHBIMU TOCOOHSIMHU;

- nmabopaTopus, OCHAIICHHAs JIA0OPAaTOPHBIM OOOpPYIOBAaHUEM: KOMIUICKT y4eOHOU MmeOenw,
MIPOEKTOP, MPOEKIIMOHHAs JI0CKA, MIEPCOHATbHBIE KOMIBIOTEPHI C MOJAKIOYEHUEM K ceTu MHTepHeT u
o0OecrieueHneM JOCTyna K DJEKTPOHHBIM OHMONIMOTEKaM U B JJIEKTPOHHYIO HH(POPMAIMOHHO-
oOpazoBaTenbHyto cpeny MI'OY.
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