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1. Koa ¥ HaMmeHOBaHMe HaNpaB/ieHUA NOArOTOBKMU/cneLmanbHOCTU:
09.03.02 'HpopMaLMOHHbIE CUCTEMbBI U TEXHONOTUM

2. Npodunb nogrotoBKU/cneunanusaums:
NHkeHepra MHOOPMALMOHHbIX CUCTEM U TEXHONOTUIA
3. KBanndukKauuma (cteneHb) BbINyCKHUKA:

bakanaspuat

4. dopma obyueHusn:

OuHan

5. Kadepapa, otBevatowas 3a peanmsaumio AUCLUNAUHDI:
Kadeapa undpposbIx TEXHONOTMI

6. CoctaButenu nporpammbi:

3anpsaraes Cepreit AnekcaHaposumy, 4. ¢.-m. H., npodeccop
7. PekomeHpoBaHa: npotokon HMC Ne 5 ot 05.03.2025
8. YuebHblii rog: 2027-2028 Cemectp(bl): 6



9.llenn 1 3agaum yue6HOM JUCUUNIUHDI:

Lenbto Kypca ABNAeETCA O3HaKOMJIeHUe CTYAEHTOB C OCHOBHbIMU MOHATUAMM KBaHTOBO TEOPUN N ee MaTeMATUYECKUM

annapaTom.

3a4aun y4ebHOW AMCUMNAUHBL: GOPMMPOBAHME YMEHUA WCMOAb30BaTb MOHATMA W annapaTt Teopuu Ans
nccnenoBaHUA KBAHTOBbIX MHOOPMALMOHHbBIX CUCTEM, a TaKMKe A/1A pelleHMsa NPOCTeMlMX 3adady KBaHTOBOW

TeopuUn MHbopMaLuu.

10. MecTto yuebHOM AncUUNAKHDBI B CTPYKTYpe OOMN:

KBaHTOBaA Teopus BXOAMT B LMK NPODECCUMOHANBHBIX AUCLUMNAMH B 06A3aTeNbHOM YacTu 610Ka B1. Mpu nsnoxeHun
Kypca WMCNONb3yHTCA CBEAEHUA W3 TaKUX AUCLMMAUH, Kak “Anrebpa u reomeTpua”’, “Matematnyeckuii aHanms”,

“MexaHnKa M onTuKa”, “YpaBHeHMA maTemaTuyeckolh OU3MKU U cneumnanbHblie GyHKUUK”.

11. MnaHupyemble pe3ynbTaTbl 06yyeHUsa no aucumnamHe/mogynto (3HaHUA, yMeHUs, HaBblKU),COOTHECEHHbIE C
nAaHUpyemMmbiMU pe3yibTaTaMu 0CBOeHUA 06pasoBaTenbHOM Nporpammbl (KOMMNETEHLUAMM BbiMYCKHUKOB):

Kopa v Ha3BaHMe KomneTeHumnun

OMMK-1 CnocobeH NpumeHATb
ecTeCTBEHHOHay4Hble U

06 LLenHKeHepHble 3HaHUA,
MeTOo/bl MaTeMaTUYeCKoro
aHanM3a u MoAEeINPOBaHNSA,
TeopeTn4yecKoro u
3KCMepUMeHTaIbHOro
nccnefoBaHUA B
npogpeccnoHanbHoOm
[eATeNbHOCTY;

OrMK-1 CnocobeH npumeHATb
ecTecTBEHHOHAyYHble U
06LLEeNHKeHepHble 3HaHUA,
MeTobl MaTeEMaTUYECKOTO
aHaNM3a U MOLENNPOBaHMS,
TEOPETUYECKOro U1
3KCNEePUMEHTAIbHOIO
nccnefoBaHus B
npodeccmoHanbHom
neaTenbHoCTY;

Kopa v Ha3BaHMe nHanKaTopa
KOMMeTeHumMmn

OlMK-1.1 3HaeT ocHOBbI
MaTEMATUKN, GU3UKK,
BbIYUCAUTENBHON TEXHUKU U
npPorpammmpoBaHma

OlMK-1.2 YmeeT pewatb
CTaHAapTHble
npodeccnoHanbHble 3a434m C
npumeHeHnem
ecTecTBEHHOHAYUHbIX U

06 LLEeNHKEHEPHbIX 3HAHWN,
MeTO[,0B MaTEMATUYECKOro
aHann3a U MoZeIMPOBaHUA

3HaHWA, yMeHUs, HaBbIKM

3HaTb: TEOPETUYECKNE OCHOBbI
HepeNATUBMUCTCKON KBaHTOBOM Teopuu;
CNocobbl NPUMEHEHUA YPAaBHEHW
KBAHTOBOW TEOPWUW. MPUHLMMbI
NPUMEHEHMUs KBAHTOBOW MAEO0NOTMU B
MHbOpMaLMOHHBIX cMCTEMAX.

YMmeTb: pewaTb  OCHOBHble  334auu
KBaHTOBOW Teopuu, 3dPeKTUBHO
NMPUMEHATb  KBAHTOBYID TEOPUIO MpU

OnMCaHM MOAEeNbHbIX 3/1EMEHTapPHbIX
KBAQHTOBbIX CUCTEM.



OMK-1 CnocobeH npumeHsTb
€CcTecTBEHHOHAYYHbIE U
06LLEeNHKEeHepHble 3HaHKA,
MeTOo/ bl MAaTEMATUYECKOTO
aHann3a U MOAEeNNPOBaHUA,
TEOPEeTMYECKOoro U
3KCNEepPUMEHTaNbHOTIO
nccnenoBaHnA B
npodeccnmoHanbHom
neATeNbHOCTY;

OrK-8 CnocobeH npumeHATb
MaTemaTU4ecKkne Mmoaenu,
MeTobl U CPeacTBa
NPOEKTUPOBaAHMUA
NHPOPMALLMOHHBbIX U
aBTOMATM3MPOBAHHBIX CUCTEM.

OMMK-1.3 NUmeeT HaBbIKK
TEOPETMYECKOTO U
3KCNepumeHTaIbHOro
nccnesoBaHUA o6beKkToB
npodeccnoHabHOM

OlK-8.2 YmeeT NpUMeHATb Ha
NPaKTUKe MaTemaTUyeckue
MoAEeNu, MeToAbl U CPeacTBa
NPOEKTUPOBAHMA U
aBTOMaTM3auum
CUCTEMEATENBHOCTH

12. O6bem AMCUMNAMHDI B 3a4ETHbIX eanHuLax/yac:

3/108

dopma NpomeXKyTOYHOI aTTecTaumu:

SK3ameH

13. Buapbl yuebHoii paboTbl
Bug yuebHow paboTbl

AyanNTOpPHbIE 3aHATUA
JIeKUMOHHbIe 3aHATUA
MpaKTU4ecKme 3aHATUA

NabopaTopHble 3aHATUA

CamocTonTenbHas pabota

Kypcosas pabota

MpomesKyTouHan aTTecTaums
Yacbl Ha KOHTPO/Ib

Bcero

13.1. CopeprkaHue AUCLUNIUHDI

n/n
HanmeHoBaHue
pasaena ANCUMUNANHBI

CoaepraHue pasgena
AVCUMNVHDI

BnapgeTtb: HaBbIKaMu NMpUMeEHeHUA
MaTeMaTU4eCKoro annapaTta
KBaHTOBOM Teopun.

YmeTb: pewatb OCHOBHble 3a/ia4un
KBaHTOBOW Teopuu, adpdeKTUBHO
NPUMEHATb  KBAHTOBYID TEOpUIO Mpu

OonnMcaHnM MOAeNbHbIX 3/1eMEeHTapPHbIX
KBAQHTOBbIX CUCTEM.

CemecTtp 6 Bcero
48 48
32 32
16 16
0
24 24
0
36 36
36 36
108 108

Peanusauma pasgena AUCUUNANHBI C MOMOLLbIO
OHAaMH-Kypca, DYMK



n/n

BeegeHue.

Mukpomup. yanusm.

MoHATME O KBAHTOBbIX
NHPOPMaLIMOHHbIX
cuctemax

HanmeHoBaHue
pasaena ANCLUUN/INHDI

OCHOBHble NOCTyaThbI
KBaHTOBOW Teopum

MaKpo- 1 MMKpPOMMP.
BonHoBble cBOMCTBA
maTepun. KBaHToBble
KoMMbtoTepbl. KBaHTOBbIE
KaHasbl cBA3N. KaHToBas
Kpuntorpadus.

CopepkaHue pasgena
OVCLMUMNUHBI

CocToaHue. [ToHATHE
KBAHTOBOIO COCTOSAHMA.
Onepatop. Anrebpa
onepartopos. MpuHLmN
Cynepnosunumm COCTOSHUN.
CooTBeTcTBME OMEpPaTopoB
bU3MYECKMM BEANYMHAM.
Teopembl 06 3pMUTOBbIX
onepaTtopax.

BonHoBas ¢pyHKUMA.
YpasHeHue WpeanHrepa.
CraTucTMyecKas
MHTepnpeTauma BOHOBOM
byHKUMK. M3mepeHne B
KBaHTOBOW TEOPUMU.
MocTtynat 06 nsmepeHun.
MpuHUMN
HeonpeaeneHHoCTM Ana
bGU3MYECKUX BESTUUMH.
MpenenbHbIl Nepexon, ot
KBAaHTOBOM MEXaHWUKMU U
KNACCUYECKOM.

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

Peanunsaumsa pasgena AUCLUMNANHDBI C MOMOLLbIO
OHNalH-Kkypca, IYMK

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



3 Teopusa
npeacTaBAeHUM
KBAHTOBbIX COCTOAHUM

4 OpHomepHoe
ypaBHeHue
WpeanHrepa

n/n
HanmeHoBaHue

pasgaena AUCUMNAUHDI

5 MHoromepHoe, MHOro
YacTUYHOe ypaBHeHMEe
WpeanHrepa

6 CnuH yactmy,
MaTemaTu4ecKkni
annapar Teopun
CnuHa

AKcrMOMaTMYeCKas KBaHToBasn
MexaHuKa. [lnpakoBcKkue
0603HaYeHUA KBAHTOBbIX
COCTOAHMUM. Bpa 1 KeT —
coctonHusA. Teopua
npeacrasneHnin. Teopus
npeacTaBaeHuii ans
onepatopos. OnepaTtop
agonounmn. PasnmyHole
npeAcTaBaeHnUa KBaHTOBOW
Teopum.

OpHOmepHOe aBukeHune.
CBoboaHas Yactuua.
MogenbHoe onucaHune
B3aMMOAENCTBUI YacTull,.
TYHHeNbHbIM 3ddeEKT.
JINHENHbIN rapMOHUYECKIMI
oCUMNNATOP.

CopepiKaHue pasgena
AVCLUUNIUHBI

ATom BOgOpoOAa.
MHOrossieKTpoHHble aTOMb!.
YpasHeHue WpeauHrepa gna
CMCTEMbI MHOTUX YacTuL,
CvmmeTpuYHbIe U
AHTUCUMMETPUYHbIE
cocToAHUA. MoneKkynbl.

Anpa.

Onbitbl LWTepHa-Fepnaxa.
CnuH anekTpoHa. CnunH
yacTuu,

MaTtpwuubi Maynn.
Anrebpa matpu, Maynu.

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

Peanusaumsa pasgena AUCLUNANHbBI C MOMOLLbHO
OHNalH-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



8

No
n/n

KBaHTOBasA Teopus https://edu.vsu.ru/course/view.php?id=3978,
rnepexonos HecTaumoHapHas Teopus https://edu.vsu.ru/course/view.php?id=4156
BO3MYLLEHUN.
BepoaTHocTb Nnepexoaa B
eaNHULLY BPpEMEHM.
3onoTtoe npasuao Gepmu.

Teopwsa paccesHus.
BopHoBcKoe npubaunkeHne B

paccesHuu.
Kybut. KBaHTOBbIE https://edu.vsu.ru/course/view.php?id=3978,
MHOOPMaALMOHHbIE Kybur. MNpuHumnel  https://edu.vsu.ru/course/view.php?id=4156
cncTemol peanvsaumm KybuTa.

CnyTaHHbIe COCTOAHMUA.
CoctosaHua benna.
MpUHLMMbI PaboTbl
KBaHTOBbIX KOMMbIOTEPOB.
Ob6Lwwme NpUHLMMbI
KBAHTOBOW Kpuntorpadum.
MNoHATMe O TenenopTaumu.
3akntoyeHue.

13.2. Tembl (pa3genbl) gUCLUMNAUHDBI M BUAbI 3aHATUIA

Bcero
HanmeHoBaHue J1eKUMOHHbIe MpakTnyeckume JlabopaTopHble CamocrosTenbHas

Tembl (pasaena) 3aHATMA 3aHATUA 3aHATUA paboTa

BesegeHue.
MwuKkpomump.
Oyanunsm. MoHATHe
O KBAHTOBbIX
MHbOPMALMOHHBIX
cmcTemax

OCHOBHblE
nocTynatobl
KBaHTOBOM Teopum

Teopwua
npeacTaBAeHUM
KBaHTOBbIX
COCTOAHUM



OpHomepHoe
ypaBHeHue
WpeanHrepa

MHoromepHoe,
MHOrO0 YacTU4yHoe
ypaBHeHMe
WpeanHrepa

CnuH yactmy,.
MaTtemaTnyeckui
annapar Teopuu
CnuHa

KBaHTOBaA TeopuA
nepexoaos

KybuT. KBaHTOBbIE
MHPOPMaALMOHHbIE
cuctembl

32 16 0 24 72

14. MeTtoguuecKkue yKasaH1A Ana o6yyalowmxca no 0CBOEHUIO AUCLLUNANHDBI

OcBoeHMe AMCUMMANHBI CKNaAblBaeTCs U3 ayauTOpHOM paboTbl (y4ebHOM AeATEeNbHOCTHM, BbINONHAEMOW Noa,

PYKOBOACTBOM npenoaasatens) v BHeayauTopHOM paboTbl (yuebHOM AeATeNbHOCTM, peannsyemon 0bydaroLmmes
CaMOoCTOATE/bHO).

AyantopHas  paboTa  COCTOUT U3 BbIMOJHEHWUA  MPAKTUYECKUX M NabopaTopHbiX 3adaHMii B 0b6bEéme,
npesycMoTPeHHOM y4ebHbIM NIaHOM.

CamocTosaTenbHan pabota npegnonaraet yraybnéHHoe nsydeHne oTaebHbIX Pa3genos ANCLUMNANHDI C

MCMNO/Ib30BaHNEM INTEPATYPbl, PEKOMEHA0BAHHOM NpenoaaBaTesieM, a TaKkKe KOHCMEKTOB NPaKTUYecKux

(nabopaTopHbIX) 3aHATKIA. B KauecTBe NaaHa A4/19 CaMOCTOATENIbHOW PaboTbl MOXKET BbITb MCNONb30BaH pasgen 13.1
HacToALwel paboyeit nporpammbl, B KOTOPOM 3adUKCUPOBAHbI Pasaenbl AUCUUNANHBI U UX coaep KaHue. B pasaene

13.2 paboueit nporpammbl onpeenseTca KoMYecTBO YacoB, OTBOAMMOE Ha

CcamocToATesIbHYt0 pPaboTy MO KaxAoMy pasfeny AUCUMNAMHBL. Bosbluee KOAMYeCTBO 4acoB Ha

camocToaTesibHyto paboTy oTBoauTCA Ha Hanbonee TpyaHblepasgenbl OVNCUMNAUHDI. Ona
CaMOCTOATENbHOIO U3YYEHUA OTAE/IbHbIX Pa3fenos AUCUMNANHBI UCNO/b3yeTCA NepeyYyeHb AMTepaTypbl U APYrMX pecypcos,
nepeyncneHHbIX B NyHKTax 15 1 16 HacToAwen paboyelt nporpammsi.

YcnewHocTb  OCBOEHMS  AUCUMNAMHBI  OMpeAenseTcd  CUCTEMATUYHOCTbIO W r1yOMHOM  ayaMTOpHOM U
BHeayAMTOPHOM paboTbl obyyatowerocs.

MpPpM MCNONb30BAHAMUCTAHLMOHHM 0B6pPa30BaTENbHbIXbIX TEXHO/NOTUWM 3NEKTPOHH 06yyeHus
ro

BbIMOJIHATL BCE YKa3aHWA npernojasateneil, BOBPEMS MOAKMOYaThcA K online 3aHATMAM, OTBETCTBEHHO MOAXOAMUTbL K
3a4aHMAM AN CAMOCTOATEIbHOW paboTbl.



15. MMepeyeHb OCHOBHOW M 4,0NO/NIHUTENBHOW INTEPATYPbI, PECYPCOB UHTEPHET, HE06X04UMbIXANA OCBOEHUSA

OUCUUNIUHDI
No NcTouHMK
n/n
1 o
Casenbes, M. B. OcHOBbI TeopeTHyeckon Gpusnku. T. 2: KBaHTOBas mexaHuKa : yuebHuK. T. 2 / Casenbes U.
B. — 5-e u3g., ctep. — 2018 .— 432 ¢. — <URL:
https://e.lanbook.com/book/104957>
2

Casenbes, W. B. Kypc ¢pusmnku. T. 3 : KBaHTOBas onTuKa. ATomHas ¢pusmnKka. Pusmka teepaoro Tena. Pusmnka
aTOMHOrO AA4Pa M 3N1EMEHTaPHbIX YacTul, : ydebHoe nocobue. T. 3 / CaBenbes W.
B. — 7-e u3a,, ctep. — 2019 .— 308 c. — <URL: https://e.lanbook.com/book/117716>

6) AononHWUTeNbHan MTepaTypa:

Ne

n/n

Ne

n/n

NcTOYHMK

Edpemos, 0. C. KBaHTOBasi mexaHuKa : ydebHoe nocobue / H0. C. Eppemos .— MockBa, bepavH : AnpekT-
Mepama, 2015 .— 457 c. —<URL: http://biblioclub.ru/index.php?page=book&id=273446>

3anpsaraes, C. A. BBegeHue B KBaHTOBble MHPOPMaLMOHHbIE cUCTEMbI : yd4ebHoe nocobue / C. A. 3anparaes.
— BopoHex : UspaTenbckuii gom BIY, 2015 .— 218 c.

Nanpay, N. [. TeopeTnyeckasa dusmka : yueb. nocobme gna ctyaeHToB Guamyeckux cnewmanbHocTemn
yHuBepcuTeTos : 8 10 7. / /1. A. Mlanaay, E. M. lnbwmu; noa pea. /1.MN. Mutaesckoro. - M. : Hayka, 2002. - T.
3: KBaHTOBasA mexaHuKa. Hepenatnusucrckaa teopuda. — 803 c.

McToYHMK

MynTaHOBCKUi, B. B. KBaHTOBas mexaHMKa : yueb. nocobue ans cTyAeHTOB nes,. U TeXH. BY30B,
obyyatoLLMxcA No HanpasBAeHUAM NOLAFOTOBKM U CreumnanbHOCTAM B 061, GU3NKKM U ecTeCTBEHHOHAYYHOro
obpasosaHusa / B. B. MyntaHoBckuit, A. C. Bacunesckuin . — 2-e usga., nepepab. — M. : [ipoda, 2007 . — 399
C.

B) MHPOPMaLMOHHbIE 3N1eKTPOHHO-06pa3oBaTesIbHble Pecypcbi:

Ne n/n

NcTouHmK
dneKkTpoHHas 6ubnnoteka BrY https://lib.vsu.ru
DNEeKTPOHHbIN yHMBepcuTeT BIY https://edu.vsu.ru

3BC «J/laHb» https://e.lanbook.com/



4 «YHuBepcuTeTckas 6ubnnoteka online» https://biblioclub.ru/
5 «KoHcynbTaHT cTyaeHTta» http://www.studmedlib.ru/

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

16. MNepeyeHb V‘IEGHO-METOAMHECKOFO obecneyeHuns ANA CaMOCTOATENbHOM pa60'rb|

No NcTouHmK

n/n

1
3anpsaraes, C. A. BBeeHve B KBaHTOBble MHPOPMALMOHHbIE cUCTeMbI : y4ebHoe nocobue / C. A. 3anpsraes.
— BopoHex : U3gaTtenbckuin gom BIY, 2015 .— 218 c.

2 y
CaBenbes, M. B. OcHoBbI TeopeTUyecko pusmnku. T. 2: KBaHTOBas MexaHuKa : yuebHuK. T. 2 / Casenbes WU.
B. — 5-e u3g., ctep. — 2018 .— 432 c. — <URL:
https://e.lanbook.com/book/104957>

3

Casenbes, M. B. Kypc ¢u13unKku. T. 3 : KBaHTOBas onTMKa. ATomMHas ¢u3mnKa. Pusmka 1Bepaoro tena. Prsmka
aTOMHOrO AAPA U 31IEMEHTAPHbIX YacTuL, : ydebHoe nocobue. T. 3 / Casenbes W.
B. — 7-e u3ga,, ctep. — 2019 .— 308 c. — <URL: https://e.lanbook.com/book/117716>

17. MH¢OpMaU,MOHHbIe TeXHO/10rmn, ucnosibsyembie gna peaamsaumm yqe6Hoﬁ AUCUUNJINHDbI, BKZIIOYaA nporpammHoe
obecneyeHue u MHd)OpMaLIMOHHO-CI'IpaBO‘-IHbIe cucrtembl (an HEOGXOAMMOCTM):

Mpy peanusaumm AUCLMNAMHBI MOTYT WMCMNOJ/Ib30BAaTbCA TEXHO/OTUWM 3NEKTPOHHOrO O06YYeHMs U AUCTaHUMOHHbIE
obpasoBaTesibHble TEXHOIOTMMM Ha 6a3e NnopTana edu.vsu.ru, a TakxKe Apyrue JOCTyMHble pecypcbl ceTv MHTepHeT.

18. MartepuanbHo-TeXHUYEeCcKoe obecneueHne ANCUMUNUHDI:

JleKUMOHHanA ayguTopus, OCHALWEeHHas  MyAbTUMEAMMHbIM  MPOEKTOPOM;  CneuuanmsmMpoBaHHaa Mmebenb: A0CKa
MefioBana MAM MapkepHaa 1 wWT., cTonbl, CTyabA B Heobxogumom Konmdectse. OC Windows v.7, 8, 10, Habop yTuaut
(apxuBaTopbl, dparin-meHeaxepsbl), LibreOffice v.5-7, Foxit PDF Reader.

19. OueHouHble cpeacTBa ANA NPOBeAEHUA TEKYLLLEN U MPOMEIKYTOUHOIM aTTecTauumii

nOpﬂ,ﬂ,OK OUEHKHMN 0CBOEHMA 06y‘-IaI-OU.I,VIMMCFI yLIE6HOFO mMaTepuana onpegenaeTca cogepxaHmem cneayrowmx pasagenos

OUCUMMNINHDI:
Kog komneTteHumun Koa nHankaTtopa

Ne Paspenbl ancumnanHbl OLeHOYHble cpeacTBa AnA
n/n (moaynu) TeKyLen atTTectaymm

1 Paspenbi 1-8 OlMK-1 OMnK-1.1 MncbMeHHbIM onpoc

2 Paspenbi 2-8 OnK-1 OMnK-1.2 MUCcbMeHHbIN onpoc

3 Paspenbi 2-8 OnK-1 OlMK-1.3 MUcbMeHHbIN onpoc

4 Paspenbi 2-8 OlK-8 OlK-8.2 MUCcbMEHHbIN onpoc

MpomexxyTouHas aTrectaums

dopma KOHTPOAA - IK3ameH



OugeHoYHble cpeacTBa g8 NPOMEXKYTOYHOM aTTecTauum
Komnnekt KUM
20 Tunosble OLEHOYHbIE CPEACTBA U METOAUYECKUE MATEePUalibl, onpeaensatolne npoueaypbioLeHNBaHUA
20.1 TeKyLwMii KOHTPOJIb yCNeBaeMocCTu
KoHTpo/Ib ycneBaeMocTy Mo AUCLMMNJIMHE OCYLLECTBAAETCA C MOMOLLBbI CAeAyHWMX OLEHOYHbIX CPeACTB: MUCbMEHHbIN

onpoc.

MepeyeHb BONPOCOB K 9K3aMeHY U ANA NpoBeAeHUA NMCbMEHHbIX ONPOCOB:

Makpo- 1 MMKpomup. BosHOBbIE CBOIMCTBA MaTepum.
KBaHTOBble KOMMbIOTEPDI.

KBaHTOBble KaHa/bl CBA3MN.

KBaHTOBas Kpuntorpadms.

CocTtoAHue. NoHATME KBAHTOBOrO COCTOAHMUA.
Onepatop. Anrebpa onepaTopos.

MpUHLMN cynepnosnLmMm COCTOAHWI.

CooTBeTCTBME OMEPATOPOB GU3NUECKUM BEUUYMHAM.

© 0N U AW R

Teopembl 06 3pMUTOBBIX ONEPATOpPaX.

[ERY
©

BonHoBasa dyHKUMA.

=
[y

YpasHeHue LLpeanHrepa.

[EY
N

CTaTucTmMyeckaa UHTepnpeTauma BONHOBOM GyHKUUKU. M3mepeHne B KBaHTOBOW Teopuu. MocTtynat ob
N3MepeHun.

13. MpuHUMN HeonpeaeneHHOCTU ANA GUINYECKUX BENUYMH.

14. MMpepenbHblil Nepexos 0T KBAHTOBOM MEXaHWKM U KNAaCCUYECKOM.
15. AKcumomaTtmyeckan KBaHTOBaA MexaHMUKa.

16. [dupakoBcKue 0603HaYEHUA KBAHTOBbIX COCTOAHWUIA.

17. Bbpa 1 KeT — coCToAHUA. Teopusa NpeacTaBAEeHNA.

18. Teopwua npeacTaBAeHUI ANA ONepaTopos.

19. Onepatop 3BontoLMK. PaznnuuHble NpeacTaBieHUA KBAHTOBOM TEOPUMN.
20. OpHomepHoe asukeHue. CBobogHas yactTuua.

21. MoaenbHoe onncaHne B3aMMoAEeNCTBUIM YacTumL,

22. TyHHenbHbIN 3PPeKT. JIMHENHDbIN rAPMOHUYECKUI OCLUANATOP.
23. Atom Bogopoaa. MHOroanieKTpOHHbIE aTOMbI.

24. YpasHeHue LpeanHrepa Ana cMcTembl MHOTUX YacTuLL,.

25. CMmMMeTpUYHbIe U QaHTUCUMMETPUYHbIE COCTOAHUA.

26. Monekynbl. Agpa.

27. Onbitbl LWTepHa MNepnaxa. CNWH aneKTpoHa.

28. CnuH yactuu. MaTpuupl Maynu.

29. Anrebpa maTtpuu Naynm

30. HecTauMoHapHan TeopMs BO3MYLLEHUN.

31. BepoAaTHOCTb Nepexosa B eANHULY BPEMEHN.

32. 3onotoe npasuao Gepmu.

33. Teopwua pacceaHus.

34. BopHOBCKOE NpUbANNKEHME B paccesHUn

35. Ky6uT. MpuHUMNbI peannsaumm KybuTa.

36. CnyTtaHHble cocToaHuA. CocTtoaHmAa benna.

37. MpuHUMNbI paboTbl KBAHTOBBIX KOMMbIOTEPOB.

38. 06uwue NpMHLUMNbI KBAaHTOBOM KpunTorpapuu.



39. TlloHATMe o TenenopTaymu.

OnuncaHne TexHonormu nposeaeHuA: o6yl-|a|0u.|,emyc;1 CﬂyanIHblM O6pa3OB AaeTca ABa BOMPOCa W3 NepeyHsa,
npueeneHHOro Bbille. Ha BbinosHeHue 3a,£I,aHV|l‘/‘I [aeTca 2 akagemunyecKkux yaca.

Tpe6b0oBaHMSA K BbINOAHEHWNIO 3a4aHMI (MM LKA/l M KPUTEPUN OLLEEHUBAHMSA): 32 BEPHbIN M MO/HbINA OTBET Ha  KaXAbll
BOMPOC BbICTaBAAETCA oOueHKa 25 6annos. Mpu HanuMuMM OWMBOK M HeAO0YeTOB, OLEHKa CHUXKaeTca. Ecam ydawmiics
A0nycKaeT rpybble oWnbKKM, AeMOHCTPUPYA TEM CaMbliM HEMOHMMaHKeE cyTu Npobsiembl U He3HaHWe 6a30BOro maTepunana, To
cTaBuTCca oueHKa 0 6annos.

20.2 [pomeKyTouHas aTrecTayms
MNMpomexKyTouHaa aTTecTauma No ANCUUMNINHE OCYLLECTBASETCA C MOMOLLbIO CAeAYIOLLIMX OLLEHOYHbIX CPeaCTB:

KomnaeKkt KUM.

MepeyeHb BONPOCOB NpuBeAeH Bbllle.

Mpumepbl TUNOBbIX KOHTPOJ/IbHO-U3MEPUTE/IbHbIX MaTepuanos:
KOHTpObHO-U3MepuTenbHbli maTepuan Ne 1
1. YpasHeHue LLpegunHrepa.

2. KybuT. MpuHUMNbl peannsaummn kyoura.

KOHTPO/IbHO-U3MepuUTeNbHbIi matepuan Ne 2
1. Teopembl 06 3pMUTOBbIX ONepaTopax.

2. 3onotoe npasuno Gepmu.

OnucaHWe TEXHONOMMW MpPOoBeAEeHUA: obydalolemyca  CaydyaiHbiM 06pa3som [aeTca OAMH M3 3K3aMeHaUMOHHbIX
6unetoB. 3aTeM Ha NOArOTOBKY MNpeAoCTaBiAeTcs 3 akaZeMMYecKMx 4aca. 3a oTBefeHHoe Bpems obydatolmiica
OOMKEH MUCbMEHHO BbIMOAHWUTL 3agaHusa  6uneta. [Mocne 3Toro nposoauTcs cobecenoBaHWe, B XO4e KOTOPOro
MOryT 6bITb 334aHbl YTOYHAIOLWME U AOMONAHUTEbHbIE BONPOCHI. MpKU yCnewHom oTBeTe Ha AOMNOAHUTE/IbHbIE BOMPOCHI
obyuatoLLmMiica MoXKeT nosyumTb ot 0 Ao 10 AonoAHUTENbHbIX 6aNN0B.

TpE6OBaHMﬂ K BbIMNOJIHEHUIO 3a,u,aHm‘/’1, WKasibl W KpUTEPUN OLEHNBAHUA. MakcmanbHaa oueHKa 3a Kaxpjoe
3afaHue - 25 6annos. [na oueHnBaHuA pe3ynbTatos O6yHEHMH Ha 3K3aMeHe UCNOJIb3YHoTCA Cieayoune NnoKasaTenn:

1) 3HaHWE OCHOBHbIX MOHATUI KBAHTOBOM Teopumn wn ee MeToaoB, KOTOpble UCNONb3YHTCA  AN1A MNOCTPOEHUA
MOAEHE“ M KOHCTPYMUPOBAHUA a/ITOPUTMOB peLlleHNA NPakKTUYeCKUX 3a4a4;

2) 3HaHWe NOCTAHOBKM KaCCUYECKMX 3a4a4;

3) 3HaHKWe meToA0B GOPMYNIMPOBKM U A0KA3aTE/bCTBA MAaTEMATUUYECKUX YTBEPKAEHWI;

4) ymeHue MPUMEHATb METO/bl KBaHTOBOW TEOPUM A5 pelleHus 3aaa4 npodeccMoHaibHOM AeATeIbHOCTY;
5) yMmeHue NnpMMeHsTb annapaTt KBaHTOBOW TeOPUM 414 A0Ka3aTeIbCTBa YTBEPKAEHUIN U TEOPEM;

6) BnaseHne Hasblkamu KBanMbUUMPOBAHHOrO BblibOpa W ajanTaumMy  CYLLECTBYIOLIMX METOA0B A/1A PeLleHUs
NPaKTUYECKUX 3a4aY;

7) BnageHne HaBblKaMKU WUCNOJIb30BaHUNA MeTOA40B pPelweHnA KAaCCU4eCKux 3aaad KBaHTOBOM Teopun AnAa peweHuA
Pa3NnNYHbIX eCTeCTBEHHOHAY4YHbIX 3a4a4.



MpuBeagéHHble HUXKE 3afaHMA PEeKOMEHAYETCA UCMO/1b30BaTb NPU NPOBEAEHUU ANArHOCTUUYECKUX PaboT ANA OueHKU
OCTaTOUYHbIX 3HAHWUI N0 AUCUUNANHE

POC_09.03.02 NHhopMaLMOHHbIE CUCTEMbI U TEXHOSTIOTUU

top/MNo ymonuyanuro gna POC_09.03.02 UHdopMaLMOHHBbIE CUCTEMbI U
TeXHONornu

top/MNo ymonuyanuro gna POC_09.03.02 UHdopMaLMOHHBbIE CUCTEMbI U
TexHonoruu /OMNK-8/KBaHTOBasa Teopus

top/MNo ymonuauuro ana OC_09.03.02 UHdopmaLMOHHbIE CUCTEMbI U
TexHonoruu /OlNK-8/KBaHToBas Teopusi/KBaHTOBasi TeOpuUs_TecToBble 3aaHUA

KommyTtaTophbi - 3

CooTtHecure onepaTop (HU3MIECKOI BEINUNHBI C €T0 ONpPEIEICHIEM MAT

Bann no ymonuanuio:| 1

MNepemewaTs:|[a

Moka3saTb Konn4yecTBo npaBUIibHbIX OTBETOB NOCJ1e OKOHYaHUA: ,Ela

LWrpad 3a kaxxayto HenpaBumbHyto nonbITKy: | 0

ID-HOMep:
Bonpoc OTtBeT
1. x ornepartop KoopanHaTbl
2. \( -\imath\hbar\frac{\partial }{\partial x} \) npoekuuns nmvnynbsca
3. gra\é{\hbar’\2}{2m}(\frac{d"Z}{dx"2}+\frac{d"2}{dy’\2}+\frac{d"2}{dz"2}) gﬂgngﬁp KnHeTheckon
4, \( -\imath\hbar\frac{\partial}{\partial\phi} \) NpPoeKuust MOMeHTa UMnyrbca
5. \(\nabla”2_{\theta,\phi} \) KBagpaT MOMEHTa umnynbca
O6LwWmMi1 O0T3bIB K BONPOCY:
[na no6oro npaBUNbLHOro oTBeTa: Ball oTBET BEpPHbIA.
[nsa no6oro HenpaBUIbHOro oTBeTa: Bal oTBeT HeNpaBU/IbHbIN.
[nsa no6oro 4acTU4YHO NpPaBUIILHOrO OTBETa: Bau OTB?T HacTiaro
NpPaBUAbHbIN.
Mopckaska 1:
Moka3aTb KonNM4yecTBO NpaBuUNbHbIX oTBeTOB ([oacka3ska 1): Het
Yaanutb HeKoppeKkTHble oTBeThl (Moackaska 1): Het
Teru:

Bbi omkHbI yka3amb 10 MeHbwel mepe 0ga gonpoca u mpu omeema. Bbi moxeme ekno4ume
dononHumersbHbIe HernpasusibHble omeemai, co30ag omeem Ha nycmou eornpoc. 3anucu, 20e u
80rpoc u omeem nycmale, 6ydym usHopuposambCs

Onepatop MNamunbTOoHa

CootHecure B onepaTopa ['aMUIbTOHA C COOTBETCTBYIOIEH KBAHTOBOM CHCTEMOM MAT




Bann no ymonuaxwuio:| 1

MNepemewats:|[da

MokasaTb KONM4YecTBO npaBUNibHbIX OTBETOB NOCJ1€ OKOHYaHUA: D,a

LWTpad 3a kaxkayro HenpaBuUNbHY NonbITKy:| 0

ID-HOMep:
Bonpoc OTBeT
1. \( -\frac{\hbar"2}{2m}\frac{d"2}{dx"2} \), \(x\in R\) cBobogHasa yactmua
5 \( -\frac{\hbar"2}{2m}\frac{d"2}{dx"2} 1), ecam \(0<x<a\); u 0, yacTuua B siMe ¢ 6eCKOHEeYHO
' ecim \(x<0,x>a\) BbICOKMMW CTEHKaMU
3. \( -\frac{\hbar"2}{2m}\nabla"2 + \frac{e"2}{r} \) aTtom Bogopoaa
4 \( -\frac{\hbar"2}{2m}\frac{d 2} {dx"2}+\frac{m\omega"2x"2}{2} | NINHEVHbIN raPMOHNYECKUI
' \) ocumnnnaTop
O6wWwmMin 0T3bIB K BONPOCY:
[na no6oro npaBUNbLHOro oTBeTa: Balw oTBET BEpPHbIN.
[Ona no6oro HenpaBUNLHOro oTBeTa: Balu oTBET HEMPaBUJIbHbIN.
Baww oTBeT YaCTUYHO
[nsa no6oro 4acTU4YHO NpPaBUIILHOrO OTBETa: .
NpaBUIbHbIN.
Mopackaska 1:
MNokasaTb Konu4yecTBO NpaBUNbHLIX oTBeTOoB (Moackaska 1): | Het
YaanuTtb HeKkoppekTHbIe oTBeThbl (Moackaska 1): Het
Teru:

Bbi OormkHbI ykaszamb o MeHbuwel mepe d8a sorpoca U mpu omeema. Bbi Moxxeme 8Ko4ume
dornonHUMernbHbIe HerpasusibHbie omeemai, c030ae omeem Ha rycmol gonpoc. 3anucu, 20e u
80rpoc u omeem rycmeie, bydym usHopupos8amsCcs

ATtom Boaopoaa

3J'ICKTpOH B aTOMC BOJAOPOJa HAXOAUTCA B COCTOSIHHUHU C onpez[enéHHoﬁ 3H€pFI/IeI7L B sToM cocrostHuM Tak Ke
OHpe,I[eJ'IéHHLIM SABJIACTCA 3HAUYCHUC. ..

MA

Bann no yMmon4vyaHuio:

CnyyvanHbI NOPAAOK OTBETOB

Ja

HymepoBaTb BapuaHTbl OTBETOB?

0

MokasaTb KONM4YecTBO npaBUINbHbIX OTBETOB NOCJ1€ OKOHYaHUA:

Ja

LWTpad 3a kaxxayro HenpaBUNbHYIO MOMNbLITKY:

ID-HOMep:

OTBeTbI | OT3bIB

OueHka




SHGKTpOH B aTOMC BOJAOPOJa HAXOAUTCA B COCTOSAHUU C OHpeHGHéHHOﬁ SHCPFHCﬁ. B sToM cocrostHuuM Tak xe

OHpCL[eJ'IéHHbIM SABJISICTCA 3HAUYCHUC... MA
Bann no ymonuanmio:| 1
CnyuJaliHbIf nopsgok oteetos| [la
HymepoBaTtb BapuaHTbl otBeTOoB?| 0
MokasaTb KONMYECTBO NPaBUNbLHLIX OTBETOB Nocre oKoH4YaHusA:| [da
LTpad 3a kaxkayro HenpaBUIbHYHO NonbITKy:| 0
ID-HOMep:
OTBeThbI OT3bIB OueHka
A. MOMEHTa UMITYJIbCa 0
B. KBaJipaTa MOMEHTa UMITyJIbCa 33.3
C. UMITyJbCca 0
D. KOOPMHATHI 0
E. npoekiur MomenTa umiyibsca \( L_z \) 33.3
F. TIPOCKITNH CIIHA 33.3
G. CKOPOCTH 0
O6LwWMI O0T3bIB K BONPOCY:
Ons no6oro npaBunbLHOro oTeBeTa: Bal oTBET BEPHbIN.
Ons no6oro HenpaBUNbLHOro OTBeTa: Bal oTBET HEMPABU/bHbIN.
Ana nioBoro uacTuyHo npasunLHoro Baw oTBeT YaCTUYHO NPABU/IbHbLIN
oTBeTa: p .
MNopackaska 1:
MNMoka3aTb KONMM4YeCTBO NPaBUNbHbIX Het
otBeToB ([Moacka3ska 1):
YaanuTb HeKOPpPeKTHbIe OTBETbI
Het
(Noackaska 1):
Teru:
lNossonssem ebibupame 0OUH UMU HECKOMIBLKO MpasuslbHbIX 0meemos U3 3a0aHHO20 CrUCKa.
(MC/MA)
Atom Boaopopaa - 4
3HepFCTI/I‘{eCKI/II71 CIICKTP CBA3AHHBIX COCTOSTHUH 3JICKTPOHA B aTOME BOAOpOAa MA
Bann no ymonuyaHuio:| 1
CnyvaiHbIi nopsiaok oteeToB| [la
HymepoBaTtb BapuaHTbl otBeToB?|0
MokasaTb KONMYECTBO NPaBUNILHLIX OTBETOB Nocrie oKoH4YaHus:| [da
LWTpad 3a kaxkayro HenpaBuIbHYO NonbITKy:| 0

ID-HOMep:

OTBeThbI | OT3bIB

OueHka




9HepI‘GTI/I‘leCKI/Iﬁ CIICKTP CBA3aHHBIX COCTOSIHUI 3JICKTPOHA B aTOME BOAOpOAa MA
Bann no ymonuyanuio:| 1
CnyuJaliHbIf nopsgok oteetos| [la
HymepoBaTtb BapuaHTbl otBeToB?| 0
MokasaTb KONMYECTBO NPaBUNbLHLIX OTBETOB Nocre oKoH4YaHusA:| [da
LTpad 3a kaxkayro HenpaBUrbHYO NonbITKy:| 0
ID-HOMep:
OT1BeTbI OT3bIB OueHka
A. BBIPOKICH 25
B. HEBBIPOXKIICH 0
C. JUCKPETHBII 25
D. HETIPEPhIBHBIH 0
E. SKBUIMCTAHTHBIA 0
F HaXoauTcCs B obmacTi OTpHULATCIBbHBIX 25
’ 3HAUEHUI
G HaXoauTcCs B 00JIaCTH TIOJIOKUTEIBHBIX 0
' 3HAUEHUI
H CTymacTCs ¢ pOCTOM I'NIaBHOT'O KBAaHTOBOI'O 25
' qucia
O6LwWnI O0T3bIB K BONpPOCY:
Ons no6oro npaBunbLHOro oTeBeTa: Bal oTBET BEPHbIN.
[Ona no6oro HenpaBUITbLHOIO OTBETA: Bal oTBET HEMPABU/bHbIN.
finsi nioBoro 4acTuyHo NpasunLHoro Ball OTBET YAaCTMUYHO NPaBUbHbIN
oTBeTa: P '
Moacka3ska 1:
MNMoka3aTb KONMM4YeCTBO NPaBUNbHbIX Het
otBeToB ([Moacka3ska 1):
YaanuTb HeKOPpPeKTHbIe OTBETbI
Het
(Noackaska 1):
Teru:
lNossonssem ebibupame 0OUH UMU HECKOMIBLKO MpasuslbHbIX 0meemos U3 3a0aHHO20 CrUCKa.
(MC/MA)
BonHoBas ¢yHKuuaA - 2
CBoiicTBa BOJTHOBOH (DyHKIIUH MA
Bann no ymonuanuio:| 1
CnyuyaiHbIn nopsigok oteetos| [1a
HymepoBaTtb BapuaHTbl otBeToB?|0
MokasaTb KONMYECTBO NpaBUSibHbLIX OTBETOB fnocrie okoH4YaHus:| [1a
LTpadcp 3a kaxayro HenpaBUrbHYO NonbITKy:| 0

ID-HOMep:

OTBeThbI | OT3bIB

OueHka




CBoiicTBa BOJHOBOH (DyHKLUH MA

Bann no ymonuyanuio:| 1

CnyuJaliHbIf nopsgok oteetos| [la
HymepoBaTtb BapuaHTbl otBeToB?| 0

MokasaTb KONMYECTBO NPaBUNbLHLIX OTBETOB Nocre oKoH4YaHusA:| [da
LTpad 3a kaxkayro HenpaBUIbHYHO NonbITKy:| 0

ID-HOMep:
OTBeThbI OT3bIB OueHka

A. OJTHO3HAYHOCTH 33.3

B. KOHEYHOCTh 33.3
C. MHOTO3HAYHOCTh 0
D. 3PMHUTOBOCTh 0
E. COTIPSDKEHHOCTD 0

F. HETIPEPHIBHOCTH 33.3

O6LwWnI O0T3bIB K BONpPOCY:

Onsa no6oro npaBuNbLHOro oTBeTa:

Baw oTBeT BEPHbIN.

Ons no6oro HenpaBuUNbHOro oTeBeTa:

Balw oTBeT HenpaBuAbHbIN.

Onsa no6oro 4YacTU4YHO NPaBUNbLHOro
oTBeTa:

Balw oTBET YaCTUYHO ﬂpaBMﬂbeIVI.

Mopackaska 1:

Moka3aTb KONM4YeCTBO NPaBUNbHbIX
otBeToB ([Moackaska 1):

Het

Ypanutb HEKOPPEKTHbIE OTBETbI
(Noackaska 1):

HeT

Tern:

lMossonssem ebibupams 0OUH UMU HECKOMBLKO MnpasusibHbIX omeemos U3 3adaHHO20 Criucka.

(MC/MA)

top/MNo ymonuauuro ana OC_09.03.02 UHdopmaLMOHHbIE CUCTEMbI U
TexHonoruu /OlNK-8/KBaHToBas Teopusi/KBaHTOBasi Teopus_3afaHuUA C KOPOTKUM

OTBEeTOM

HopmupoBka - 2

[TycTh cucTEMa HAXOMUTCSI B COCTOSIHUH, OTIMChIBaeMOM BOJTHOBO# dyHkuuei \( [\Psi>=C|0>+0,5|1>+0,5|2>+0,5|3> \).

Ompenenure C.

NUM

Bann no yMon4yaHuio:

LTpad 3a kaxxayro HenpaBUNbHYIO MOMNbLITKY:

ID-HOMep:

OTBeTbI

OT3bIB

OueHka




[TycTh cucTEMa HAXOAUTCSI B COCTOSIHUH, OTIMChIBaeMOM BOJTHOBO# dyHkuuei \( [\Psi>=C|0>+0,5|1>+0,5|2>+0,5|3> \). NUM
Ompenenure C.
Bann no ymonuanmio:| 1
LTpad 3a kaxayro HenpaBUIbHYHO NonbITKy:| 0
ID-HOMep:
OTBeTbI OT3bIB OueHka
A. 0.5 100
O6LwWuMI O0T3bIB K BONpPOCY:
Moacka3ska 1:
Moka3aTb KONMYeCTBO NPaBUNbHbIX Het
otBeToB ([Moackaska 1):
YAanuTb HeKOPpPEeKTHble OTBEThI Het
(Moackaska 1):
Tern:
anopmupoeaHue 3Mmoeo muria eoripoca He I'IOOOGP)KUSGGITICFI.
top/MNo ymonuauuro ana OC_09.03.02 UHdopmaLMOHHbIE CUCTEMbI U
TexHonoruu /OlNK-8/KBaHToBas Teopusi/KBaHTOBasi Teopusa_3aaaHus c
pa3sBEPHYTbIM OTBETOM
OcHoBHOe cocTOsiHMe
JaiiTe onpeneneHyne NOHIATHIO "OCHOBHOE COCTOSIHUE KBAHTOBOM cUCTEMBI" ES
Bann no ymonuanumio:| 1
O6bIYHbIN
dopmar oTBeTa:
TeKCT
Tpe6oBaTb TekcT:| [Ja
Pasmep nons:| 15
PaspewnTb BnoxeHus:| 0
Tpebyemoe uncno Bnoxenuit:| 0

Pa3spelueHHble TUnbl hannos:

ID-HOMep:

LLa6noH oTBeTa NHdopmauumsa ana oueHMBaroLWmx

O6wWuMiI OT3bIB K BONpPOCY:

Teru:

Lonyckaem e omeeme 3azgpy3ums ¢halin u/unu eeecmu mekcm. Omeem dosxeH bbimb
oueHeH rpernodasamersieM 8pyHHYIO.

na oueHnBaHuA pe3ynbrtaTtoB o6yquvm Ha 3K3amMeHe UCNonb3yeTca 4-6annbHas WKana:

KOT/IMHHO», «KXOPOLWO», Ky40B/1IETBOPUTE/IBHO», KHEYA0B/1€TBOPUTE/IBHOY»




KpuTepum oueHnsaHmsa

LLIkana oueHoK

CpeaHwuin 6ann no pesynbTaTam TEKYLLMX ATTECTALMI B CYMME C OLLEHKOM 3a OmanuyHo
3K3aMeHaLMOHHYI0 paboTy 1 AONONAHUTENBHBIMK BannaMmn NeXUT B AMana3oHe
90-100.

. . . Xopowo
CpeaHwuin 6ann no pesynbTaTtam TEKYLLMX aTTECTALMI B CYMME C OLLEHKOM 3a
3K3aMeHaUMOHHY0 paboTy U AONONHUTENbHBIMW BanamMmM NEKUT B AMana3oHe
70-89.

YoosnemesopumesibHO

CpeaHuit 6ann no pesynbTaTam TEKYLMX aTTECTALMI B CyMMe C OLLeHKOM 3a
9K3aMEHaALMOHHYI0 paboTy M AONOAHWUTENbHbIMM 6aNNaMU NEKUT B AMana3oHe
50-69.

CpeaHuit 6ann no pesynbTaTam TEKYLWMX aTTeCTaLMii B CyMMe C OLLeHKOM 3a
9K3aMeHaLMOHHYI0 paboTy M AONONHWUTENbHbIMM Bannammn meHbLe 50.

HeydosnemeopumesnbHO




