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PABO4YAS NPOrPAMMA YYEBHON ANCLUNJINHDI

61.0.32 KBaHTOBas Teopus

1. Kog n HauMeHOBaHMe HanpaBJiIeHUs NOAroTOBKU/CreunasibHOCTU:
09.03.02 NHhopMaLLMOHHbIE CUCTEMbI N TEXHOJIOT NN

2. Mpocdunb noaroToBKu/cneumnanmnsauma:

MHopmaLmoHHbIe cncTembl U ceTeBble TeXHoNormn, MIHpopmaLumnoHHbIe CUCTEMBI B
TenekoMMyHukaumsx, lNporpammHas nHxeHepus B MHPOPMAaLMOHHbIX cuctemax, MIHhopmaLuoHHbIe
CMCTeMBbI U TeXHOMorumn B ynpasneHun npeanpustuem, ObpaboTka nHdopmaumm n MalmHHoe obyyeHmne,
BcTpanBaeMble BblMMCNINTENBHBIE CUCTEMBI U MHTEPHET BeLlen

3. Keanudpukaumsa (cteneHb) BbiNyCKHUKA:

bakanaspunaT

4. dopma obyuyeHusn:

O4Has

5. Kacdbeppa, oTBeyawLwan 3a peasnsaumio AUCLUNJINHDbI:
Kadenpa UngppoBbIX TEXHOOT NI

6. CocTaBuUTENIN NPOrpaMmmbl:

3anpsaraes Cepren AnekcaHaposud, a. .-M. H., npodeccop

7. PekoMmeHpoBaHa: HMC cdakynbteta, npotokon Ne5 ot 10.03.2021
8. Y4yeOHbIN roa;:

2023-2024

9.llenu n 3apaum y4eObHOM AUCLUMUNJINHDI:

Llenbto KypCa ABJideTCAa O3HaKoMJieHne CTydeHTOB C OCHOBHbIMN MOHATUAMNU KBaHTOBOW TEeopnn n
ee MaTeMaTn4eCKnM arlinapaToM.

3agayn y4yebHOM ANCUUMINHBE: (POPMUPOBAHME YMEHUSA  WUCMNO0JIb30BaTb MOHATUSA U
annapaT Teopun AN UCCNefoBaHUSA KBAaHTOBbIX MH(POPMALMOHHBIX CUCTEM, @ TakXe Ons
peweHns NPoCcTeENLINX 3a4a4Y KBaHTOBOW Teopun MHGOPMaLnK.

10. MecTO y4eOHOM AUCLUUNJINHbI B CTPYKTYype OOMN:

KBaHTOBas Teopus BXOOUT B LUK NPOGECCNOHasIbHbIX OUCLUMNAVH B 0653aTenbHOM YacTu 610Ka
B1. Mpn N310XKEHNN KypCa WCMONb3YITCA CBEAEHUS U3 TaKMX ONCUUMNANH, Kak “Anrebpa un

reomeTpusa”, “MaTemMaTUYeCKUN  aHaInU3 ,  “MexaHmka wn onTuKa ,  “YpaBHeHUs
MaTeMATUYECKON (PU3MKK K cneunasibHble QyHKUUKN”.



11.MnaHmpyemblie pe3ynbTaTbl 00yYeHUs No gucumnanHe/Mmoaynio (3HaHUA, YMEHUS,
HaBblKU),COOTHECEHHbIE C MJIaHUpyeMbiMU pe3ysibTaTaMUu OCBOEHUS
obpasoBaTesnbHOM NporpamMmbl (KOMNETEeHLUAMMU BbIMYyCKHUKOB):

Koa n Ha3BaHue
KoMMeTeHUnn

OMNK-1 CnocobeH
NMPUMEeHSATb
€CTeCTBEHHOHay4Hble 1
obuenH)XxeHepHble 3HaHKMA,
MeToObl MaTEMATUYECKOrO
aHanm3za n

MO ENNPOBAHUS,
TeopeTn4eckoro 1
3KCNepMMeHTasIbHOro
nccnenoBaHua B
npogeccrnoHanbHOW
nesaTenbHOCTY;

OMNK-1 CnocobeH
NPUMEHSATb
€CTeCTBEHHOHAY4YHbIe 1
obuwenH)XxeHepHble 3HaHMA,
MeToabl MaTeMaTNYeCKoro
aHann3a u

MO e/ IMpOBaHMS,
TeopeTn4eckoro n
3KCNepuMeHTaNbHOro
nccaenoBaHus B
npogecCcrnoHasibHON
neaTesNIbHOCTU;

OlNK-1 CnocobeH
MPUMEHSTb
eCTeCTBEHHOHAaYy4YHble 1
obuenH>XxeHepHbIe 3HaHKUA,
MeToAbl MaTEMaTUYECKOro
aHann3a u

MO e IMPOBaHMS,
TeopeTn4eckoro n
3KCNepuMeHTaNbHOro
nccaenoBaHus B
npogeccruoHasibHOMN
neaTenbHOCTU;

OTK-8 CnocobeH
NMPUMeHATb
MaTeMaTn4eckne Moaenu,
MeToAbl U CpenCcTBa
MPOeKTUpOBaHUS
VHMOPMAaLMOHHbIX U
aBTOMaTU3MPOBAHHbIX
cucTeMm.

12.06beM AUCLUUNJIMHBI B 3a4€THbIX eguHUuLax/vyac:

Koa v Ha3BaHue
NHOnKaTopa
KoMMeTeHunn

OlNK-1.1 3HaeT OCHOBbI
MaTeMaTUKN, PU3INKMN,
BbIYNC/INTENBHON
TEXHUKUN U
nporpamMMmMpoBaHuns

OlNK-1.2 YMeeT pelwaTb
CTaHOapTHbIE
npogeccrnoHasibHble
3a4a4un C NPUMEHEHNEM
€CTEeCTBEHHOHAY4YHbIX U
obuwenH>XxeHepHbIX
3HAaHWN, MeTon0B
MaTeMaTU4YeCcKoro
aHanuza u
MOZENNPOBAHUS

OlK-1.3 ImeeT HaBbIKK
TeopeTn4eckoro un
3KCMepuMeHTasIbHOr o
nccnenoBaHus
obbekTOB
npogeccruoHaibHOMn

OlK-8.2 YmeeT
MPUMEHSATb Ha
npakTuke
MaTeMaTU4YecKune
MoAesnin, MeToabl U
cpencTtBa
MPOEKTUPOBaHUSA 1
aBTOMaTu3aLMN
CNCTEMOEATENbHOCTH

3HaHuA, YMeHWA, HaBblKN

3HaTb: TeopeTn4eckme OCHOBbI
HEepPenaTUBUCTCKOW KBaHTOBOW
Teopun; cnocobbl NpuMeHeHUs
YPaBHEHUN KBaHTOBOW TEOPUMN.
MPUHLUUMNBLI MPUMEHEHUS
KBAHTOBOW UOE0NOTNN B
NHpopMauUnOoHHLIX cucTtemMax

YMeTb: pewaTb OCHOBHbIe
3a4a4yM KBAHTOBOW Teopun,
3ppeKTUBHO NMPUMEHATb
KBaHTOBYO Teoputo npu
onncaHum MO e NbHbIX
3/1eMeHTapHbIX KBaHTOBbIX
cucTem.

BnageTb: HaBblkaMu
npMMeHeHNA
MaTeMaTU4eCKOro arirnapaTa
KBaHTOBOW TEOPUN.

YMeTb: pewatb OCHOBHbIe
3aZla4n  KBaAHTOBOW Teopun,
3pPeKTUBHO NMPUMEHATb
KBaHTOBYIO Teopuio npwu
onncaHmnmn MOLeNbHbIX
3/IeMeHTapHbIX KBAHTOBbIX
cucTem.



3/108
dopMa NPOMEeXXYTOYHOM aTTecTauuum:

SK3aMeH

13.Buabl yuebHon paboThbl

Buna y4yebHonm paboThl CemecTp 6 Bcero
AyOVTOPHbIE 3aHATUSA 48 48
JIeKUMOHHbIE 3aHATUSA 32 32
MpakTuyeckne 3aHATUSA 16 16
NabopaTopHble 3aHATUSA 0
CamocTosATenbHas paboTa 24 24
KypcoBas paboTa 0
MpomMe)XyTo4yHasa aTTecTauuns 36 36
Yacbl Ha KOHTpPOJ1b 36 36
Bcero 108 108
13.1. Copep>XaHue AUCLUNJINHbLI
n/n CopepxaHue Peannsauuvsa pasgesa oUCUUNINHBLI C
HanmeHosaHune pasgena MOMOLLbIO OHNaH-Kypca, JYMK
pasfesa OVNCUNMNJINHBI
ONCUNMNTNHBI
1 Makpo- 1 https://edu.vsu.ru/course/view.php?id=3978,
BBeneHune. MUKPOMMUP. https://edu.vsu.ru/course/view.php?id=4156
Mwnkpomup. BosHoBbIE
Oyanusm. CBOWCTBa MaTepumn.
MoHATMe o KBaHTOBbIE
KBAHTOBbIX KOMMbIOTEPbI.
NHPOPMALIMOHHBLIX KBaHTOBblE KaHaJibl
cucTtemax cBasn. KanTtoBas
Kpuntorpadus.
n/n ConepxaHune Peannsauuvsa pasgesa oUCUUMINHBI C
HaumeHosarme pasgena MOMOLLbIO OHNaMH-Kypca, JYMK
pasaena ONCLMMANHDBI

OUCLUMNINHBI



OCHOBHble CocTosiHNMe. https://edu.vsu.ru/course/view.php?id=3978,
MnocTyNaThl MoHaTne https://edu.vsu.ru/course/view.php?id=4156

KBAHTOBO KBAHTOBOIO

Teopun COCTOSAHUA.
OnepaTop.
Anrebpa
ornepaTopos..
MpuHUWN
cynepnosunumn
COCTOSAHUNA.
CooTBeTCTBME
orepaTopos
Phur3n4eckm
BeJINYNHAM.
Teopembl 06
3PMUTOBbLIX
orepaTtopax.
BonHoBasa pyHKUNSA

YpaBHeHne
WpeaounHrepa.
CtaTucrtuyeckas
MHTepnpeTauns
BOJIHOBOW
QYyHKLUN.
N3mepeHne B
KBaHTOBOW Teopun.
MocTynat 06
N3MepeHUn.
MpuHUMn
HeonpeneneHHOCTH
ong pusnyeckmnx
BEJINYNH.
MpepenbHbIN
nepexon oT
KBAaHTOBOW
MeXaHNKN n
KJ1TAaCCUYECKON.

Teopus AKcnomaTmnyeckas https://edu.vsu.ru/course/view.php?id=3978,
npencraBieHnn KBaHTOBas https://edu.vsu.ru/course/view.php?id=4156
KBaHTOBbIX MexaHuKa
COCTOSHUN HAnpakoBcKkue

obo3HavyeHusn

KBaHTOBbIX

COCTOSIHUN. Bpa n

KeT - COCTOSAHUSA.

Teopus

npeacTaBeHUN.

Teopus

npeacTaBieHNn

AN ornepaTopos.

OnepaTop

3BOJIOLNN.



n/n

OanHoMepHoe
ypaBHeHMe
WpennHrepa

HanmeHoBaHue
pa3nena
ONCUNNANHBI

MHoromepHoe,
MHOI0 YacTu4yHoe
ypaBHeHMe
WpeovHrepa

CnunH vyacTuu.
MaTemMaTnyeckmnmn
annapaT Teopun
CrnunHa

Pa3nn4yHble
npencraBieHuns
KBAHTOBOW Teopun.

OagHoMepHoe
OBUXeHne,
CBobopgHas
yacTuua.
MopenbHoe
onuncaHue
B3auUMoOOeNncTBUin
yacTuy,

TyHHeNbHbIN
ahhekT. JINHENHbIN
rapMOHNYEeCKUi
ocunnnaTop

ConepxxaHune
pasgena
ONCUUMNHBI

AToM BoLopoAa.
MHOr03/1eKTPOHHbIE
aToOMbl. YpaBHeHue
WpeaovHrepa gnsa
CNCTEeMbl MHOIMX
YyacTuy,
CnMmmMmeTpuyHbIE 1
AHTUCUMMETPUNYHbIE
COCTOSAHMSA.
MoneKkybl.

Anpa.

OnbiTel LLUTEpHa-
Mepnaxa. CnuvH
aneKTpoHa. CrnuH
YyacTul,.
MaTpuubl Maynu.

Anrebpa maTpuy
Maynn.

https://edu.vsu.ru/course/view.php?id=3978,
https://edu.vsu.ru/course/view.php?id=4156

Peannsauunsa pasgena MCUNNANHBI C
MOMOLLbIO OHNaNH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=3978,
https://edu.vsu.ru/course/view.php?id=4156

https://edu.vsu.ru/course/view.php?id=3978,
https://edu.vsu.ru/course/view.php?id=4156



7

No
n/

KBaHTOBad
Teopus
rnepexonos

Kybur.
KBaHTOBbIE
NHOPMaLIMOHHbIE
CUCTEMBI

HecTauvoHapHas
Teopus
BO3MYLLEHUN.
BepoATHOCTb
nepexopja B
eJNHNLY BpeMEHMU.

30/10TOE NpaBuIo
Depmun.

Teopus paccesHus.
bopHoBCKOE
npubnmxeHne B
paccesaHuw.

KybuT. TMpuHUMnbI
peannsauunmn
KybuTa.
CnyTaHHble
COCTOSIHMSA.
CocToaHna benna.
MpuHuMnbl paboTsbl
KBAHTOBbIX
KOMMbIOTEPOB.
O6wme npuHUMNbI
KBaHTOBOW
KpunTorpapuu.
MoHATMe o
TenenopTauun.
3aKkJito4eHune.

https://edu.vsu.ru/course/view.php?id=3978,
https://edu.vsu.ru/course/view.php?id=4156

https://edu.vsu.ru/course/view.php?id=3978,
https://edu.vsu.ru/course/view.php?id=4156

13.2. Tembl (pa3pensl) oUCUUNJIMHBI U BUAbI 3QHATUNA

HanmeHoBaHKe
TeMmbl (pa3gena)

BBeneHwue.
Mwukpomup.
Oyann3m.
MoHATHME O
KBaHTOBbIX
MH(OopMaLNOHHBI
X cucTemax

OCHOBHbIe
nocTynaThbl
KBAaHTOBOW
Teopun

NlekumoHHbl  MpakTndeckn JlabopaTopHbl CamocToaTenbHa
e 3aHAaTuS e 3aHAaTNA e 3aHATNS A paboTa

4 2 4

4 2 4

Bcer

(0]

10

10



Teopus
npencTaBaeHnNn
KBAHTOBbIX
COCTOSAHUN

OpHoMepHoe
ypaBHeHMe
WpegnHrepa

MHoromepHoe,
MHOI0 YacTU4HOe
ypaBHeHue
WpegnHrepa

CnuH Yactuy,
MaTemMaTnyeckum
annapaT Teopumn
CrMuHa

KBaHTOBaA
Teopus
nepexonos

KybuT.
KBaHTOBbIE
MH(OopMaLNOHHbI
e CUcTeMb

32 16 0 24 72

14.MeToaMuyeckue yKasaHua ans oby4yaloLmxcs no 0OCBOEHUIO AUCLUMNJINHbI

OcBoeHne ANCUNNINHBLI CKNaablBaeTCA U3 ayamnTopHon paboThl (y4ebHom aeatenbHOCTH,
BbIMOJIHSAEMOW MO PYKOBOACTBOM MpenofaBaTesisi) U BHeayaAUTopHoW paboThl (y4yebHown
0esaTenbLHOCTN, peannsyemomn oby4alowmnmcs CaMoCTOATENbHO).

AyonTtopHas paboTa COCTOUT M3 BbINOJIHEHUSA MNPaKTUY4ECKUX U NabopaTopHbIX 3adaHun B
o06bEMe, NpeayCMOTPEHHOM Yy4eOHbIM MJIaHOM.

CamocToaTenbHas paboTa npeanonaraeT yrnybnéHHoe nyvyeHme oTaefbHbiX pa3genos
OVNCUMNVHBI C UCMOJIb30BaHNEM NINTEPATYpPbl, PEKOMEHA0BAHHOW NpenofaBaTeneM, a TakxXe
KOHCMEKTOB NpakKTU4yecknx (N1abopaTopHbIX) 3aHATUI. B KayecTBe niaHa 418 CaMOCTOSATENIbHOWN
paboTbl MOXeT bbITb MCNONb30BaH pa3aen 13.1 HacTosAwen paboyen NporpamMmmbl, B KOTOPOM
3ahMKCMPOBaHbI pa3fenbl AUCUMNANHBI U X coaep>XaHue. B pasgene 13.2 paboyen

nporpamMmbl onpenesnseTcs Koam4ecTBo YacoB, OTBOAMMOE Ha

caMocTosATeNbHY0 paboTy MO Kaxaomy pasgeny AUCUUMAMHBLIL. Bbonbluee KOoNM4ecTBO YaCOB Ha

camMocTosATenbHytlpaboTy oTBOOUTCA Ha Hanbonee TpyaAHbiepa3spgenbl
OUCUUMIINHBI. nona



CaMOCTOSTE/IbHOIO U3y4YeHUs OTAeNIbHbIX pa3fesioB AUCUMIMMHBI  WUCMOJIb3yeTCs MNepeYveHb
nuTepaTypbl M OPYrux pPecypcoB, MEpeyYMCNeHHbIX B MNyHKTax 15 u 16 HacTtoawen paboyen
MporpamMmmbl.

YcnewHoCTb  OCBOEHMSA  OUCUMMJWHBLI  onpefenseTca CUCTEMATUYHOCTbO 1 raybuHon
ayaAnToOpHOM W BHeayauTopHom paboThl obyyatoLerocs.

Mpum MCNONb30BAaHAUCTAHUMOHHNOGOpPA30BaATENbHbBIXbIX TEXHONOT U NN
NeKTPOHH obyyeHuar o

BbIMOJIHATL BCE YKa3aHWS TnMpenojaBaTesiel, BOBPEeMs MOAKAYaTbCA K online 3aHATUMAM,
OTBETCTBEHHO MOAXOANTb K 3aaHNAM OJ19 CaMOCTOSATEIbHON pPaboThl.

15.MepeyeHb OCHOBHOM U A,0MNOJIHUTENILHOMN JIMTEpaTypbl, PECYPCOB UHTEPHET,
HeobXoAUMbIXANA OCBOEHUA AUCLUMNJINHDbI

NcToYHNK

Ne

n/n

1 .
Casenbes, U. B. OcHOBbI TeopeTndeckonm pusmkn. T. 2: KBaHTOBasg MexaHuKa :
y4yebHuk. T. 2 / CaBenbes N. B. — 5-e n3pg., ctep. — 2018 .— 432 c. — <URL:
https://e.lanbook.com/book/104957>

2 Casenbes, U. B. Kypc pusmkn. T. 3 : KBaHTOBas onTuka. AToMHasa pusmka. Pnsuvka

TBEPAOro Tena. Pnu3nka aTOMHOro aapa 1 31eMeHTapHbIX YacTul, : y4ebHoe nocobue.

T. 3/ CaBenbes .

B. — 7-e u3g., ctep. — 2019 .— 308 c. — <URL: https://e.lanbook.com/book/117716>
6) pononHUTEeNnbHasa nMTepaTypa:

NcTo

Ne TOYHUK

n/n

1 Edpemos, 0. C. KBaHTOBas MexaHuKa : y4yebHoe nocobue / KO. C. Edppemos .— MockBa,
BepnwnH : QupekT-Megna, 2015 .— 457 c. —<URL:
http://biblioclub.ru/index.php?page=book&id=273446>

2
3anpsraes, C. A. BBegeHne B KBaHTOBble MH(OPMALMOHHbIE CUCTEMBI : y4ebHoe
nocobue / C. A. 3anpsraes. — BopoHex : I3gaTensckunn gom Bry, 2015 .— 218 c.

3
Nanpay, J1. O. TeopeTunyeckas pusunka : y4eb. nocobrne ana cTyaeHTOB PU3NYECKNX
crieumnanbHocTen yHusepcuteTos : B 10 7./ J1. [. JlaHgay, E. M. Jlnwunu; nog pea.
J1.1. MNMunTtaesckoro. - M. : Hayka, 2002. - T. 3: KBaHTOBas MexaHUKa.
HepenaTtmnsucrtckasa Teopusa. — 803 c.
n

Ne CTOYHUK

n/n

4

MynTaHoBCcKuin, B. B. KBaHTOBas MexaHuKa : y4eb. nocobue aona cTyaeHToOB nea. v
TexXH. By30B, 00y4aloLLNXCs N0 HanpaBieHNAM NOArOTOBKN U cneunanbHoCcTaM B 0611.
pun3nKn n ectecTBeHHOHay4Horo obpasosaHus / B. B. MyntaHosckun, A. C.
Bacunesckun . — 2-e n3g., nepepab. — M. : pocha, 2007 . — 399 c.

B) MH(MOPMALMOHHbIE 3/IEKTPOHHO-00pa3oBaTeIbHbIE PECYPChI:



Ne n/n NcTo4YHUK

1 2nekTpoHHasa 6bubnunoTteka BI'Y https://lib.vsu.ru

2 DNeKTPOHHbIN YHUBepcuTeT BIY https://edu.vsu.ru

3 9bC «JlaHb» https://e.lanbook.com/

4 «YHuBepcuteTckasa bubnmoteka online» https://biblioclub.ru/
5 «KOHCYNbTaHT cTyaeHTa» http://www.studmedlib.ru/

6 «PYKOHT» (UTC KoHTekcTyM) https://lib.rucont.ru/

16.MepeuyeHb yuebHO-MeTOAMYECKOro obecneyeHms Ass CaMoOCTOATEsNIbHOW paboTbl

NcTo
Ne TOYHUK
n/n
1
3anpsraes, C. A. BBegeHne B KBaHTOBbIEe MH(POPMALIMOHHbIE CUCTEMBI : y4ebHoe
nocobue / C. A. 3anpsiraes. — BopoHex : UspaTenscknn gom Bry, 2015 .— 218 c.
2 .
Casenbes, U. B. OcHOBbI TeopeTnyeckonm pusmkn. T. 2: KBaHTOBas MexaHuKa :
y4ebHuk. T. 2 / CaBenbes N. B. — 5-e n3pg., ctep. — 2018 .— 432 c. — <URL:
https://e.lanbook.com/book/104957>
3 Cagenbes, U. B. Kypc pusmkn. T. 3 : KBaHTOBas onTuka. AToMHasa pusmka. Pnsmvka

TBepaoro tena. Pnsnka aTOMHOro 94pa U 3eMEHTAPHbIX YacTul, : y4ebHoe nocobue.
T. 3/ CaBenbes W.
B. — 7-e u3g., ctep. — 2019 .— 308 c. — <URL: https://e.lanbook.com/book/117716>
17.NHdopMauUOHHbIE TEXHOJIOTMM, UCNOoJIb3yeMble AN peasivdauum y4ebHou
AMCUMNIUHBI,BKJIIOYas NporpaMmMmHoe obecneyeHme m MH(pOpPMaLMOHHO-CNPaBOYHbIe
cuctembl (Npu Heo6xo0AUMMOCTH):

Mpun peannsaunm OUCLUMIMHBI MOTYT WUCMOJ/Ib30BATbCS TEXHOJIOMUU 3NEKTPOHHOIro oby4veHus
N INCTaHLWOHHbIe 06pa3oBaTe/ibHble TEXHOIOrMM Ha 6a3e nopTasa edu.vsu.ru, a Takxxe gpyrue
NOCTYMHble pecypcbl ceTn NIHTepHeT.

18. MaTepumanbHO-TeXHU4YecKoe obecneyeHne AUCLUUNJIUHLI:

JleKuMoHHaa aypuTopus, OCHAWEHHas MyNbTUMEOMAHbIM MPOEKTOPOM; Crneunaan3mpoBaHHas
mebenb: [OCKa MesioBas WaM MapkepHas 1 wWT., CTONbl, CTyNbsA B Heobxogmmom konuyectee. OC
Windows v.7, 8, 10, Habop yTuanT (apxmeaTopsbl, pann-meHenxxepsol), LibreOffice v.5-7, Foxit PDF
Reader.

19.0ueHO4YHbIe cpeacTBa AOJIA NPOBEeOeHUsA TeKYLLEX U NPOMEXXYTOYHOU aTTecTauun

MopsadoK OLLEeHKN 0CBOeHMst obyvatowmmmcs y4ebHoro MmaTepuasna onpenenseTcs cogep)xaHnem
chepyowmx pa3aenos ANCUNMINHDIL:

No Pa3nensi Kon Kon OueHOo4YHble CpeacTBa
} ONCLUMUMNINHBI KoMneTeHuunn MHAONKaTOpPa 0N Tekyuwen
n/m (Mmooynn) aTrecTaumu

1 Paspenbl 1-8 OlnkK-1 OnkK-1.1 MnCcbMEHHbIN onpoc



2 Paspenbl 2-8 OnkK-1 OMnkK-1.2 MncbMeHHbIn onpoc

3 Paspenbl 2-8 OnkK-1 OlnkK-1.3 MncbMeHHbIN onpoc

4 Paspenbl 2-8 OlK-8 OlnK-8.2 MncbMeHHbIN onpoc

MpoMe)xyTo4yHasa aTTecTaums

dopMa KOHTPOSIA - DK3aMeH

OueHo4YHble cpefcTBa A1 NPOMEXYTOYHOM aTTecTaumm
Komnnekt KNM

20 TunoBble OLEHO4YHbIe CpeacTea U MeToaAnYecKue MaTepuansl, onpeaensiowme
npoueaypbioueéHUBaHusA

20.1 TeKyLWiMiA KOHTPOJIb YCNEBAaeMOCTH
KoHTpOsIb ycneBaemMoCTW MO ANUCUUMJINHE OCYLLEeCTBJISeTCA C NOMOWbI Clefywmx OLeHOYHbIX

cpencTs. MUCbMEHHbIN ornpoc.

nepequb BOMPOCOB K 3K3aMeHYy U ansa npoeeageHusa nMCbMEeHHbIX OonpocoB:

=

Makpo- 1 MUKpomMunp. BonHoOBbLIE CBOMCTBA MaTEPUN.
KBaHTOBbIE KOMMbIOTEPHI.
KBaHTOBbIE KaHasibl CBA3N.
KBaHTOBas kpuntorpagus.
CocTosiHme. loHATME KBAHTOBOI0 COCTOAHMA.
OnepaTop. Anrebpa onepaTopoB.
MpuHUMN cynepno3numn COCTOAHUN.
CooTBeTCTBME ONEepaToOpPOB PU3UYECKUM BESINHNHAM.
TeopeMbl 06 3pMUTOBBLIX ONepaTopax.

. BonHoBasa pyHKUMA.

. YpaBHeHune LWpenviHrepa.

. CTaTucTnyeckas UHTeprnpeTauns BOJIHOBON (DYHKLUUMK. i3MepeHne B KBAHTOBOW
Teopuun. MocTynaTt 06 namepeHun.

13. MpuHLMN HeonpeneneHHOCTU AN PU3NYECKUX BEJSTUYUH.

14. MNpepenbHbLIN Nepexon OT KBAHTOBOW MeXaHUKN N KiiaCCU4eCKon.
15. AKCcnomMaTumyeckas KBaHTOBas MexaHuKa.

16. OnpakoBckme 0603Ha4YeHNsI KBAQHTOBbLIX COCTOAHUN.

17. bpa u KeT - cocToAHUA. Teopuna NnpencTassIeHUN.

18. Teopusa npencTasseHWA oA oNepaTopos.

19. OnepaTop 3BoOMOLMN. Pa3ninyHble NpeacTaB/ieHUss KBAHTOBOW Teopun.
20. OgHomMmepHoe aBuxeHne. CBoboaHasa YacTuua.

21. MogenbHoe onmncaHme B3aMMoOOenCcTBMI YacTuL,.

22. TYHHenbHbIN 3PPeKT. JIMHENHbIN FAPMOHUYECKUA OCLUANSATOP.
23. ATom Bogopoa. MHOrosneKTpPoOHHbIE aTOMbI.

24. YpaBHeHue LLpegnHrepa o519 CUCTEMblI MHOIMX YacTuL,.

25. CnMMeTpuYHbIE U @aHTUCUMMETPUYHbIE COCTOSAHUSA.

26. Monekynbl. Aapa.

27. OnbiThl LLTepHa Mepnaxa. CrnH 351eKTpoHa.

28. CnuvH YacTtuy. MaTpuubl Maynn.

WO NOUAWN
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29. Anrebpa maTpuy Naynn

30. HecTaunoHapHasa Teopmsa BO3MYLLLEHUNA.

31. BepoATHOCTb Nepexoa B eUHULY BpeMeHN.
32. 3on0T0€ npasusio depmu.

33. Teopusa paccesaHus.

34. BOpHOBCKOE NMpubAVKeHre B paccesaHun

35. KybuT. MpuHumnnbl peannsaumm KkybuTta.

36. CnyTaHHble cocToAaHmMA. CocTosaHMA benna.
37. NpuHumnnbl paboTbl KBAHTOBbLIX KOMMbIOTEPOB.
38. Obwme NpnHLMMNbI KBAHTOBOW KpunTorpagum.
39. MoHATMe o0 TenenopTauunn.

OnucaHMe TexHoMorum npoBefeHusa: obyyatowemyca ciyvaiHbiM 06pa3oB nOaeTcsa [OBa
BOMPOCa W3 MepeyHs, NpMBeaeHHOro Bbille. Ha BbIMOJIHEHWE 3a[aHWiA OaeTCs 2 akageMUyeckux
Yaca.

TpeboBaHUS K BbIMOJHEHWIO 3a4aHUN (MW LWKaJibl U KPUTEPUN OLLEHUBAHNSA): 3@ BEPHbIN U MOJIHbIN
OTBET Ha KaXAblh BOMPOC BbICTaBAAeTCA oueHka 25 6annos. [lNpu Haanymm owunbok un
HeOo4YeTOB, OLEHKa CHWKaeTcsa. Ecnn yvyawmncsa gonyckaeT rpybbie ownbkn, LEMOHCTPUPYS TeEM
caMbIlM HENoHWUMaHune cyTu npobnemsl N He3HaHWe 6Ga30BOro MaTepuana, To CTaBUTCA oueHKka 0
6annos.

20.2 NMpomMe)XXyTo4yHasa aTrecTauumna

MpomMe)xxyTo4yHaa aTTecTauus no AUCUMMJINHE OCYLLECTBASIETCA C TMOMOLbI CleayrLlwmnx
OLIEHOYHbIX CPEeacTB:

KoMnnekT KM,

I'IepeHeHb BOMpPOCOB NnpuBeneH BbILUE.

MpuMepbl TUNOBLIX KOHTPOJIbHO-U3MEpPUTEJIbHbIX MaTepuasoB:
KoHTpOosbHO-U3MepuTeNbHbI MaTepuan Ne 1
1. YpaBHeHue LLpennHrepa.

2. KybuT. MpuHumnnel peanmsaunm kybuTta.

KOHTpOJNIbHO-U3MepUuTesibHbIN MaTepuan Ne 2
1. TeopeMbl 06 3pMNTOBLIX ONepaTopax.

2.3050T0€e npasusio depmu.

OnncaHme TexHoNorMm npoBegeHnsas:obyvyarwwemycs CAYyYaMHBbI MO
bpa3omMapaeTCcs OM4WH W3 3K3aMeHaUWOHHbIX 6GuneTtoB. 3aTeM Ha MNOArOTOBKY
npenocTtaBnseTcs 3 akaAeMUyeckux Yaca. 3a oTBeAeHHoe Bpems oby4valoWwnincs [OoJKeH
NMUCbMEHHO BbINOJHUTL 3agaHus 6uneTa. [lMocne >3Toro NpoBoAUTCS cobecenoBaHuMe, B Xo4e
KOTOPOro MoryT 6bITb 3a4aHbl yTOYHSAOWME U OONONHUTE bHbIE BONPOCKI. Mpn yCrewHoM oTBeTe
Ha [OMOJIHUTENIbHbIE BOMPOChbl 0byvaloLlmncs MoxxeT noay4yntb oT 0 Ao 10 AONOSHUTENbHbIX
6annos..

TpeboBaHUA K BbIMOJIHEHUIO 3a0aHWUA, LWKaJlbl U  KPUTEPUN OLEHMBAHUA. MakcuMasibHas
OLEHKa 3a KaXx[oe 3agaHue - 25 6annos. 1 oueHUBaHUS pe3ybTaToB 06yyYeHUs Ha 3K3aMeHe
NCMoJSIb3YIOTCS CaieayoLne rnokasaTesu:



1) 3HaHME OCHOBHbIX MOHATWUIA KBAHTOBOW TEOpPUW U €ee MeTOLOB, KOTOpble WCMOJb3YHTCS
ANA MOCTPOEHUA MoAesiel U KOHCTPYMPOBAHMUS aifOPUTMOB peLleHUs NpakTU4Yeckux 3anau;

2) 3HaHWe NMOCTaHOBKU KJlaCCUYECKNX 3a0ay;
3) 3HaHne MeTon0B (POPMYINPOBKKU U J0Ka3aTesIbCTBa MaTeMaTUYECKUX yTBep)K,D,EHI/IVI;

4)yMeH|/|e npMMeHATDb MeTOOLbKBAHTOBOMN Teopwunwuonda peweHMA
3agad I'IpO(*)eCCVIOHaJ'IbHOVI 0eATEJNIbHOCTH,

5)yMeHVIe NMPUMEHATb afnnapaTt KBaAHTOBOW TEeopuUn onda AoKa3aTeslbCTBa yTBep)K,EI,eHI/Il7| n Teopem;

6)BnajleHne HaBblkaMu  KBa/MpULMPOBaHHOro Bbibopa W  ajanTauuyM  CYLLECTBYIOLLNX
METOO0B AJiApelleHns NpakTUYecknx 3anav;

7) BNageHumne HaBblkaMn NCMNOJIb30BaHNA METOL0B peweHna KnaCcCn4ecCknx sagau KBaHTOBOW TEOPUNN
Ona peweHnsa pa3inyHblX eCTeCTBEHHOHAY4YHbIX 3ada\.

Onsa oueHuBaHUsS pe3ysibTaToOB 06y‘-IEHI/IFI Ha 3K3aMeHe WNCroJib3yeTCHd 4-6annbHas
LKana:

KOTJINHHO», «XOPOLUO», «YyAOBJIETBOPUTEJIbHO», «KHEYNOBJNIETBOPUTEJIBHO»

Kputepumn oueHnBaHUA
P P LLIkana oueHok

CpegHuin 6ann no pesyabTaTaM TeKyLMX aTTecTaummn B cymme ¢ | OT/IM4HO
OLLEHKOW 33 3K3aMeHauNOoHHY paboTy n AONOAHUTESbHBIMUN
6annamm nexuT B AnanasoHe 90-100.

. . XopoLuo
CpegHun 6ann no pesynbTaTaM TEKYLUMX aTTecTauun B cymme C
OLIEHKOW 3a 3K3aMeHaLVOoHHY0 paboTy 1 AOMOJIHUTENIbHbIMU
6annamMmun nexxuTt B AnanasoHe 70-89.
YnosnetBoputesibHO

CpenHunin 6ann no pesynbTaTaM TeKyLWMX aTTeCTaunnm B CyMmme C
OLLEHKON 33 3K3aMeHaLuNOoHHY0 paboTy n AONONHUTESNbHBIMUA
6annamMmun nexxuTt B AnanasoHe 50-69.

CpenHunin 6ann no pesynbTaTaM TEKYLIMX aTTeCTaUnn B Cymme C | Hey1oBaeTBOpUTESIbHO
OLLEHKON 33 3K3aMeHaLuNOoHHY0 paboTy n AONONHUTESNbHBIMUN
6annamu MmeHbLue 50.




