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PABOYASA NMPOrPAMMA YYEBHOW OUCLUUIMIIUHBI

Bb1.B.[1B.01.01 — KeaHmoeasi meopusi U K8aHMoeble KOMNbLromephbl
Kod u HaumeHosaHue OUCUUrIUHbI 8 COOMBemcmeuu ¢ y4ebHbIM /1aHoOM

1. Kog n HaumeHoBaHUe HanpaBJfieHUsl NOArOTOBKM/CNeLnanbHOCTH:

09.03.01 — uHghopMamuka U eblqUcCIUMesibHasi mexHukKa

2. Npoduneb noaroTtoBkU/cneuuanu3aLuma: BoyucaumenbHble MawuHbl, KOMIIEKChI, CUCMEMb] U

cemu

3. KBanudukauua BbINYyCKHUKA: bakanasp

4. Dopma oby4YeHUs: oyHasi (OHeeHasl)

5. Kachenpa, oTBeyalowias 3a peanusauyuio AUCLUNIUHBI: 0802 — meopemuyeckoll ¢hu3uku

6. CocTtaBuTenu nporpammbl Kpeiioseykas TambsiHa AnekceesHa -
®HO

K.b.-M.H.

YHeHas CmeneHsy YueHoe 38aHue

7. PexomeHpoBaHa: HMC ¢busuyeckozo pakynbsmema om 25.05.2023 . npomokosi Ne §
(HaumeHosaHue pekomeHOyrouleld cmpykmypsl, ama, HOMep nNpPomoKosa)

8. Yue6HbIit roa; 2025 — 2026 Cemectp(bl)/TpumecTp(bl): 6




9.llenu n 3apaum y4e6HON ANCLUMNNUHDI:

Llenb avcumMnnuHbl — AaTe CTyaeHTam rnybokoe MoHVMaHue 3aKOHOMEPHOCTEN MUKPOMUPA, HayuYuTb
NMPUMEHATb BbIYMCTIUTENbHbIE METOAbl KBAHTOBOW TEOPUW AMNSA PeLleHns pasnuyHbIX NpUKNaaHbIX 3aad.
CTyOeHT [OomKkeH OBnageTb MaTemMaTW4eckMm annapatoM HepensaTUBUCTCKOW KBaHTOBOW TeopuMu,
NPUOBPECTM HaBbIKM €ro MNpPakTUYEecKoro rMPUMEHEeHWss UM Ha 3TOM OCHOBE MnomnyyaTb SCHOe
npeacTaeneHne O U3NYECKON NpUpode KBaHTOBLIX SBMEHW, UMeTb 4YeTKoe MpeacTaBrneHvne o
rpaHuLax NPUMEHNMOCTU KBAaHTOBbIX 3aKOHOB U UCMOMNb3YEMbIX BblYMCIIUTENbHBIX MeTOA0B. OH J0MKeH
MOHMMaTb, YTO KBaHTOBAsi MEXaHWKa eCTb Hay4yHasi OCHOBa COBPEMEHHbIX HaHOTEXHOOT WM.

10. MecTo yyeb6HOM AncuunuHbI B cTpykType OOIT:

OucumnnuHa «KBaHTOBasi Teopnst U KBAHTOBbIE KOMMbLIOTEPLI» OTHOCUTCSA K AUCUMNIMHaM no Bblbopy
BapMaTMBHOM 4YacTU MaTeMaTU4eCKoro U eCcTeCTBEHHOHAy4HOro LMKNa OCHOBHOM OOpa3oBaTesibHOM
nporpammbl no HanpaeneHno 09.03.01 — UIHdopmaTuka 1 BelYMCANTENbHAsS TEXHMKA.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs NO AucuunnuHe/moaynio (3HaHUA, YMeHus,
HaBblKN), COOTHECEHHbIe C NNTaHUpPyeMbiMU pe3yribTaTaMu OCBOEHUA obpa3oBaTesibHON
nporpaMmmbl (KOMMNETEHLUAMU) U MHAUKATOPAMU UX AOCTUXKEHUS:

Kog HasBaHue Koa(bl) NnaukaTop(bl) MnaHnpyemble pesynbTaTtbl 06y4eHns
KOMneTeHummn
MNK-6 CnocobHocTb MK-6.2 | NpumeHeHne Ha 3HaTb: OCHOBHblIE MOMNOXEHUS W  MeToabl
NPUHUMAaTb NnpakTuke KBAHTOBOW MEXaHUKMU;
yyacTtue B MaTemaTU4eCKoro u
paspaboTke dusunyeckoro yMeTb: WCMNONb30BaTb B NPOeCcCUOHansHoOn
cucTtem annapara npu 0eATenbHOCTU 3HaHMUS O CBOWCTBAX KBaHTOBbLIX
TENeKOMMYHM- peLLeHnn 00bLEKTOB M MeTodax WX  MCCnegoBaHus,
Kaummn npodeccnoHarnbHbIX | NPUMEHSATb MOJTYYEHHbIE 3HAHUSA Ol OCBOEHUS
3agad B obnactu NPodUbHBIX ONCUMNITUH n peLueHus
CcUCTeM npodeccuoHanbHbIX 3agauv;
TEeNeKoOMMYHUKaL WA
Bnagets: npakTU4ecKnmMm MeTogamu
nccrnegoBaHnsl KBaHTOBLIX CUCTEM M MPUMEHATL
nx Ha npakTuke npu peLeHnn
npodeccuoHarnbHbIX 3agay

12. O6bemM AMcUMNNNHbI B 3a4eTHbIX eanHMUAax/vYac. (e coomsemcmeuu ¢ yyebHbIM nnaHom) — 4 |
144.

Popma NpOMEXYTOUYHON aTTeCTaLMU(3avem/sxk3ameH) IK3aMEH

13. TpyaoemkocTb No BMAam y4ebHom paboTbl

TpyooeMKoCcTb
Bupg yyebHown paboTbl Bcero Mo cemecTpam
6
AyONTOpPHbIE 3aHATUSA 56 56
Jlekuymm 28 28
B TOM yucne: npakTndeckmne 28 28
naboparopHble
CamoctosaTenbHas paborta 52 52
B TOM YMcne: KypcoBas pabota (npoekT)
dopma NpoMexXyTo4HOM aTTecTaumm Ok3ameH OK3ameH —
(3k3ameH — _ 4ac.) - 36 36
Wroro: 144 144




13.1. CopepkaHmne gUCLUMNIINHBI

Ne n/n

HanmeHoBaHue pasgena
OVCLUUMNIIUHBI

CopepxaHve pasgena OucUuUnnHbI

Peanusauus
pasgena
OVCLUMNIIUHBI C
NMOMOLLbIO
OHMawnH-Kypca,
QYMK*

1. NNekunn

1.1

BeeneHune. BonHoBas
dyHKUMA

OcHoBbl kBaHTOBOW Teopun. OCHOBHble TpPYyAHOCTU
Knaccuyeckon Teopuu. KpaTkunm ouvepk uctopuu
CTaHOBMNEHNS  KBaAHTOBOW  TEOpUM. KBaHTOBbIE
cocTosiHus. BonHoBas  dyHkuua. BepoaTHOCTHas
uHTepnpetauud. lMpuHumMn cynepnosuumn. BonHoson
naker.

1.2

OnepaTopbl PU3NYECKNX
BEITMYMH U UX
CBOWCTBA

CpepnHue 3HadeHus1 koopamHaT U MMnynbcoB. Anrebpa
onepatopoB. CoBCTBEHHbIE 3HAYEHNA U COOCTBEHHbIE
dyHKUuM  onepatopoB. CBoMcTBa  COBCTBEHHbIX
3HA4YeHMN U  COBCTBEHHBLIX  (PYHKUMIA  NMHENHbIX
3pMuUTOBBIX  onepatopoB.  OpTOroHambHOCTb U
HOpMMpOBKa COBCTBEHHBbIX (OYHKUMI onepaTopa ¢
OVNCKPETHbIM  CMEeKTpOM.  YCroBME€  COBMECTHOIO
MU3MEPEHUS]  Pa3fNNYHbIX  MEXaHWYECKMX  BENNYUH.
CooTHOLEHWE HEONPEAENEHHOCTEN.

1.3

YpaBHeHue LpeauHrepa

MoctynupoBaHue ypaBHeHusi LWpeawnHrepa.
CraunoHapHoe ypaBHeHue LlpeauHrepa. YpaBHeHue
HenpepbIBHOCTN.

1.4

MN3meHeHne cocTosiHUI co
BpEMEHeM

CtauunoHapHble cocTosiHMsA. CBOMCTBa CTauMOHapPHbIX
coctosHun. [OudbdpepeHumpoBaHne onepaTtopoB Mo
BpemeHu. KeaHToBble ckobku [lyaccoHa. WVIHTerpansl
OBWKEHUS. CBs3b  WHTErpanoB  [ABMXEHUS  C
cuMmmeTpuen 3agadn. Teopembl peHdecTa.

1.5

OaHomepHble 3agayun

1-mepHble 3agauun. CeoKcTBa QUHUTHOIO 1-MepHOro
aoBwxeHus. JIMHEeMHbIA rapMOHUYECKUMW OCLMINATOP,
CMEKTP 3HEeprui, BOJTHOBbIE (OYHKLUM CTauMOHapPHbIX
COCTOSHWUN.

1.6

[BwmxeHune B LEeHTpalibHOM
none

O6wan Teopusi OBWXKEHUS B LEHTpanbHOM nore.
CobcTBEHHbIE (QYHKUMM U COBCTBEHHbIE 3HAYEHUS
onepaTopoB kBagpaTa YrMoOBOr0 MOMEHTA W €ro
NpoeKkUuMn Ha [aHHoe HanpaBneHuve. PasgeneHue
nepeMeHHblX B LUeHTpanbHOM none. PaananbHoe
ypaBHeHue LpeauHrepa. O6Limne cBoncTBa peLLeHus.
Atom Bogopoga. PelleHne pagunanbHOro ypaBHEHWS.
OHepreTMYecKkuin CnekTp.

1.7

HepenaTtusucrtckas Teopus
cnuHa
3MEeKTPOHA

CnunHoBbIN MOMEHT anekTpoHa. MartpuyHas dopma
onepatopoB. Matpuubl Naynu. BonHoBble ¢YyHKUUK
CMWHOBBIX  cocTogHuW. ChvHOBasd  nepemMeHHas.
CnvHop.  [BWKeHWe  3apsbkeHHOM  4YacTuubl B
MarHuTHOM none. YpasHeHue [Naynu. [1ByxypoBHeBas
cuctema.

1.8

TeOpI/Iﬂ KBAHTOBbIX
KOMNbOTEPOB

Kyour. OpaHokybuToBbIE renThl. KBaHTOBbIV
UHTepcepomeTp. KBaHTOBbIV perucrp.
MHorokybuToBbIe renThl. HeBO3MOXHOCTb
KnoHnpoBaHua kybuta. CoctoaHua benna. KsaHTOBbIN

napannernin3m.

2. NpakTnyeckne 3aHATUA

2.1

BeepneHune. BonHoBas
dyHKUUNA

OcHoBbl KBaHTOBOW Teopuu. OCHOBHble TPYyAHOCTU

Knaccuyeckon Teopuu. KpaTkunm ouvepk uctopuu
CTaHOBMNEHNS  KBaAHTOBOW  TeEOpuUM. KBaHTOBbIE
coctosHus. BonHoBas dyHKuMs. BeposTHOCTHas

uHTepnpeTaums. lNMpuHuun cynepnosuumn. BonHoBom




naker.

2.2 CpeaHve 3Ha4yeHnsa KoopavHaT 1 nMmnynbcoB. Anrebpa | -
onepatopoB. CobCTBEHHbIE 3HAYEHUS U COBCTBEHHbIE
dyHKUMM  onepatopoB. CBoMcTBa  COBCTBEHHbIX
OnepaTopbl PU3NYECKNX 3HA4YeHMN U  COBCTBEHHBLIX  (PYHKUMIA  NMHENHbIX

BEITMYMH U KX 3pMuUTOBBIX  onepatopoB.  OpTOroHambHOCTb U

CBOWCTBA HOpMMpOBKa COBCTBEHHbIX (OYHKUMI onepaTopa ¢
OUCKPeTHbIM  CMekTpoM.  YCroBMe  COBMECTHOrO
n3MepeHunsa pa3ninyHbIX MeXaHUn4eCcKnx BEJTNYUNH.
CooTHoLEeHWe HeonpeaeneHHOCTEN.

2.3 MoctynupoBaHue ypaBHeHNA WpeawnHrepa. | -
YpaBHeHue LWpeauHrepa CraunoHapHoe ypaBHeHue LlpeauHrepa. YpaBHeHue
HenpepbIBHOCTN.

24 CtauunoHapHble cocTosiHusA. CBOMCTBa CTaLMOHAPHbLIX | -
coctosHun. OunddpepeHumpoBaHue onepaTtopoB Mo
BpemeHn. KBaHToBble ckoOku [MyaccoHa. VHTerpanbl
aoBwkeHnsi.  CBA3b  WMHTErpanoB  OBWKEHWS  C
cuMmmeTpuen 3agadun. TeopemMbl QpeHdecTa.

MN3meHeHne coCTosHUI CO
BPEMEHEM

2.5 1-mepHble 3agauun. CeorctBa PUHUTHOTO 1-MepHOro | -
aBwxeHus. JIMHEeMHbIA rapMOHUYECKUMW OCLMINATOP,
CMEKTP 3HEeprui, BOJTHOBbIE (QYHKLUM CTaLMOHaPHbIX
COCTOSIHUI.

OaHomMepHble 3agaymn

2.6 Ob6uwaa Teopuss OBWXEHUA B LEHTpanbHOM norne. | -
CobcTBeHHbIE PYHKUMM N COBCTBEHHbIE 3HAYEHUS
onepaTtopoB KBagpaTa YIroBOoro MOMEHTa W ero
[BuxeHne B LEeHTpanbHOM | MpoekuMn Ha [JaHHoe HanpasneHue. PasgeneHuve

none nepeMeHHblX B LeHTpanbHOM none. PaananbHoe
ypaBHeHue LpeauHrepa. O6Line cBoncTBa peLLeHus.
ATtom Bogopoga. PelleHve pagnanbHOro ypaBHEHWS.
OHepreTMyecKknn CNekTp.

2.7 CnvHOBBIN MOMEHT anekTpoHa. MartpuyHasa dopma | -
onepatopoB. Matpuubl Naynu. BonHoBble ¢yHKUUK

HepenaTtusucrtckas Teopus .
CMUHOBBIX  cocTogHMW.  ChvHOBasd  nepemMeHHas.

cnuHa -
SEKTDOHA CnvHop.  [BWKeHWe  3apsbkeHHOM  4YacTuubl B
P MarHuTHoM none. YpasHeHue [Maynu. [IByxypoBHeBas
cucrtema.
2.8 Kyour. OpHokybutoBble renTol. KBaHTOBbBIV | -
MHTEepepomeTp. KBaHTOBbIN erncTp.
Teopusa KBAHTOBbIX pdpep P o P P
MHorokybuToBble renTol. HeBo3MoXXHOCTb
KOMMNbIOTEPOB o
KnoHnpoBaHua kybuta. CoctoaHua benna. KsaHTOBbIN
napannenuam.

* 3arnonHsemcs, ecsiu omoesibHble pa3desibi OUCUUMIIUHBI U3y4aomcs C NoMowbio OHNalH-Kypca. B KosoHke
lMpumeyaHue HeobxoduMo ykaszamb Ha3gaHue oHnalH-kKypca unu SYMK. B Opyeux criydasix 8 sueliku cmagsamcs
rpoyepKu.

13.2. Tembl (pasgenbl) AUCLUNIIUHBLI U BUAbI 3aHATUN

Bugpbl 3aHsaTUN (4acoB)
Ne HanmeHoBaHue TeMbl [ Ty S———
n/n (pasgena) gucumnnuHbI Jlekuum | MNpaktndeckne | JNlabopaTopHblie paGoTa Bcero
6 cemecTp
1 BeegeHune. BonHoBasa dyyHKLmMs 2 2 4 8
OnepaTtopbl hnanyecknx
2 BESIUYUH U UX
cBoiicTBa 4 4 10 18
3 YpaBHeHue LpeaunHrepa 2 2 6 10
4 M3mMeHeHne COCTOSAHUI CO
BPEMEHEM 2 4 6 12
5 OpHomMepHble 3agayn 4 6 6 16
6 [BwxeHne B LeHTpanbHOM
none 4 4 6 14




HepenaTtusuctckasa Teopusd
7 CruHa
aMeKTpoHa 4 4 6 14
8 Teopus KBAHTOBbIX
KOMMbIOTEPOB 6 2 8 16
Utoro: 28 28 52 108

14. MeToan4yeckue ykasaHus Ans ooy4aroLWmMxXca no 0OCBOEHUIO ANCLUMNIIUHDbI:
(pekomeHOayuu obydarouUMCs Mo 0C80EHUK QUCUUNITUHBI: yKa3aHue Haubosiee crioxHbIx pa3denos, paboma ¢
KOHcriekmamu fekyud, rnpe3eHmayuoHHbIM Mamepuasiom, pekoMmeHOayuu no 8bINnofIHEeHUK Kypcogol pabomel, ro
opaaHu3ayuu camocmosimenbHoul pabomel rno ducyurnuHe u op.)

Heobxoaumo CTpOro cnegosatb pekoMeHgauuam npenogasartend no ny4eHuo matepuana. CuctemaTundecku
BbIMOJTHATb 3a4aHuaA, npeanaraemMbie npenogaBarteriem.

15. lepeyeHb OCHOBHOM W [AOMOSIHUTENIbHOM nUTepaTypbl, PECYpCOB WHTEpPHEeT,

Heob6XoauMbIX ANA OCBOEHUS AUCLUNIIUHBI (CrucoK numepamypbl 0hOPMIISIEMCs 8 COOM8emcmeauu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obwasi ckeosHasi Hymepauyusi 0r1s1 ecex 8U008 UCMOYHUKO8)

a) OCHOBHag nuteparypa:

Ne n/n M CTOYHNMK

GnoxuHues, . . OcHoebl keaHMoOBOU MexaHUKU ;| y4ebHoe nocobue / []. U.
brnoxuHues. — 7-e u3d., cmep. — CaHkm-lemepbype : [laHb, 2022. — 672 ¢. — ISBN
1 978-5-8114-0554-1. — Tekcm : 3neKmMpPOoHHbIU // JlaHb : anekmpoHHO-6ubnuomeyHasi
cucmema. — URL: https://e.lanbook.com/book/210197 (Gama obpawieHus: 28.09.2023).
— Pexxum docmyna: 05 asmopu3. nonb3oeamersedl.

2 Banpsizaes, C.A. BeedeHue 8 keaHMO8bIe UHOGhOPMaUUOHHbIE cucmeMbl/
C.A.3anpsicaes — BopoHex. 2oc. yH-m, 2015 - 219 c.

6) gononHuTenbHaa nuTeparypa:
[ Nen/m | NcToyHmK |

B) UH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (oduLnansHble pecypebl UHTEPHET)™:
[ Nen/n ] Pecypc |

*

BHauane ykasbiBaotcad OBC, ¢ koTopbiMM umeroTcs goroBopa Yy BIY, 3arem OTKpbITble 3MEKTPOHHO-
obpasoBaTerbHble pecypchbl, OHNanH-kypcbl, YMK

16. lMepeyeHb y4yeOHO-meTOOMYECKOro obGecneyvyeHUss ANA CaMOCTOATENIbHOM paboThbl
(y4ebHOo-Memodudeckue pekomeHdayuu, rnocobusi, 3adayHUKu, MemoOu4YyeCcKue yKa3aHUsi M0 BbIMOSTHEHUIO
rpakmu4eckux (KOHMPOIIbHbIX), Kypcoabix pabom u dp.)

Ne n/n McTOYHNK
1 ®nozee, 3. 3adayu rno keaHmMoeol mMexaHuke : 8 2 4. / 3. @nrozee ; rnep. ¢ aHan. b.A.
JIbicosa; nod ped. A.A. Cokonosa .— Yepenosey : Mepkypud-lpecc, 2000.

17. O6pa3soBaTenbHble TEXHONMOMNU, UCNoNb3yeMble Npu peanusaumm y4eoHom
AVUCLMNIINHBI, BKITIOYasA AUCTaHLUMOHHbIe obpa3oBaTenbHble TexHonoruum (OOT,
3neKTpoHHoe obyyeHue (30), cmewaHHOe 0Gy4eHune):

18. MaTepnanbHoO-TeXHU4YeCKoe obecneyeHne AUCLUMUNIIUHDI:

JlekumnoHHas ayonTopua, 0OoCKa, yqe6Ha;| nntepartypa, OUCnNenHbIn Knacc.




19. OueHo4HbIe cpeaAcTBa ANs NpoBeAeHUs TeKyLen U NPOMEeXYyTOYHON aTTecTalun

MopsOooK OLEHKM OCBOeHWUst obyvarowmmucss y4ebHoro Martepuana onpegensietcs
coaepkaHneMm crneayoLwmx pasgenos AUCUMNINHGBIL

No HaumeHoBaHve KoMmneTeH UnaunkaTop(bl)
0 /|_'| pasgena aucumniuHbI wsa(v) OOCTUXEHNSA OueHouHble cpecTBa
(moayns) Y KOMMeTEeHL MM
1. ;e;sfezngl 11-18, MK -6 MK -6.2 KOHTpOnbHas paboTa
lMpomexyTodHaa aTTectaums
hOPMa KOHTPONS! — SK3aMEH Cnncok BOMpOCOB K 3K3aMeHy

20. TunoBble OLEHOYHbLIE CcpeAcTBa M MeToAuMYeCcKMe MaTtepuanbl, onpegenslowme
npoueaypbl oLueHUBaHUsA

20.1. TeKywyMin KOHTPONb yCNEeBaemMocCcTun

KoHTponb ycneBaemocTu No AMCLMNINHE OCYLLECTBASETCS C NOMOLLbIO CreayrLmMX OLEHOYHbIX
cpeacTs:
KoHTponbHasa paboTa

(HaumeHogaHuUe oUeHO4YHO20 cpedcmea MeKyw,e2o KOHMPOIIs yCreeaemMocmu)
Mpumep BapuaHTa KOHTPOJNIbLHOW PaGoOThI

1. Kakme 13 nepeuncrieHHbIx yHKUNA COOTBETCTBYHOT OOUHAKOBBIM COCTOSHUSAM? (2)

—ax? - 1)? 1 2
oe ox +[3’ e(xxe o(x+1) , enB+a(x )

2. PackpbITb ckobku (4):
r A N2 ) 2
(Lz_pz)’ (px_x)
3. [NokasaTtb, 4To PyHKUMA @ = Ae""z/ * aBnsieTcst COBCTBEHHOIA dyHKUMeN

2
D 2 .
onepatopa R = ——d >+ X~ 1 HanTn cobCTBEHHOE 3Ha4YeHMe, KOTOPOMY OHa yAoBneTBopsieT. (3)
x

4. 3anvcaTtb COOTHOLLEHWE HeonpeaeneHHOCTEN AN cneayowmx gu3ndeckmx

BENUYMH: (ps, L.). (2)
5. BbluMcnnTtb cpegHee 3HavyeHue p, B NpOM3BOSIbHOM CTALUMOHAPHOM COCTOSIHUM YacTuLbl Maccon m B iMe
LUMPUHON a ¢ ABYMs1 BECKOHEYHO BbICOKMMUK CTEHKaMU. [1pnBeCTU ABHbIN BUA BOTHOBOM (pyHKLUMK. (5)

6. EcTb N 06Lme cobeTBEHHbIE (DYHKLUM Y ONepaTopos (j/,iz) ?(2)

7. Kakvne 3HauyeHnst MOMeHTa L, 1 C Kakon BepOoATHOCTbIO ByayT HabnogaTeca Ha
3KCMepUMeHTE, ecrnv COCTOSHME CUCTEMbI ONUChIBAETCHA BOSTHOBOW (PYHKLMEN

P () = a(cos’ 2 + sin @) ? Haittn <L,> n <(AL,)?>. (8)

8. MNokasaTb, 4TO cocTosiHUA benna |goo>2 1 |qo1>2 OpPTOroHanbHbl U HOPMUPOBaHbI HA eanHULY. (2)
9. Hantn <sx> B cocTosiHun Cc sz = h/2. (2)

OnucaHue TexHonornu npoeeneHus

Ha pelueHune 3agaHuii KOHTPOIbHbIN paboThl BbiAeNseTCH 2 akagemudecknx vYaca. Npu pelweHnn 3agay
CTYAEHT MOXET NoNb30BaTbCsA 3apaHee NoAroTOBEHHbIMY METOAMYECKMMN MaTepranamu.

TpeboBaHNA K BbINOMTHEHUIO 3a8aHUN (MNX WKanbl U KPUTEPUN OLLleHUBAHUA)

OueHKa «OTNNYHOY: ModpobHbIe u 6e30lWub0YHbIe pelieHUs 8cex 3aday, AoMyCcKaomecsi He3HaYUMmMerbHbIe
eblqucnumernbHele Hemo4yHocmu (25-30 6arnros).



OueHKa «xopoLLo»: ModpobHsie pelueHus ecex 3adau, 8bi60p nNpasunbHo20 xoda peweHusi Onsi ecex 3adad,
donyckaromcs 8bl4UC/IUMerIbHbIE HEMOYHOCMU, a makXe HernosIHoe 8bIrnofHeHUe omoerbHbix 3adaHuli (19-24
banna).

OueHKa «yOoBNETBOPUTENBHOY: peweHue omoesnbHbix 3aday, A0MycKarmecs HeaHadumesbHble HemoYHocmu
8 8bibope Mmemoda u xoda peweHusi 3ada4u (13—18 6annos).

OueHKa «HeyOoBNETBOPUTENBHO» omcymemeue rnpasusibHO peueHHbIX 3aday, Ucrofib308aHue oWUGOYHbIX
mMemodo8 u rnpuemos 01151 pelweHuUs1 nocmassieHHbIx 3aday (12 unu meHee 6arsnos).

20.2. NpomexyToyHas atrecTayus

MpomexyToyHast aTTecTauusi No AWUCUMMIIMHE OCYLLECTBISIETCA C MOMOLLbI  CNeayoLmX
OLEHOYHbIX CpeacTB:

(HaumeHoBaHuUe OUEeHOYHO20 cpedcmea NMPOoMEXYmMOoYHOU ammecmauyuu)
KBaHTOBbIE COCTOSAHMSA. BonHoBble doyHKUMW. [prHLMNI cynepno3nLmnm COCTOSTHUA.

CpegHekBagpaTU4HOe OTKIOHEHME (gucnepcus) drUanyeckon BENNYNHBI.

CobcTBEHHbIE 3HaYeHMsA U COBCTBEHHbIE (PYHKLUM NTUHENHBIX 3PMUTOBbLIX ONepaTopoB.
YCnoBusi COBMECTHOW M3MEPUMOCTU HECKOSBbKNX (DU3NYECKUX BEMNUYNH.

CooTHoLeHne HeonpeaeneHHOCTEN.

YpaBHeHue LpeanHrepa (BpemeHHOe, cTaumoHapHoe). CtauuoHapHble cocTosHus. Ux
CBOWCTBA.

YpaBHeHWe HenpepbIBHOCTU. [1NOTHOCTb NOTOKa BEPOATHOCTW.

AndbdepeHunpoBaHne onepaTtopos Mo BpeMeHW. VIHTerpasbl COCTOAHUS.

. KBaHTOBas Teopusa NMHENHOro rapMoOHNYECKOro ocuMnnsaTopa.

0. MomeHT KonuyecTBa ABWXKEHUS (OpOUTanbHbI MOMEHT).

1. PasgeneHne nepemeHHbix B  ypaBHeHun LpéaouHrepa B UeHTpanbHOM  norfe.
CnekTpockonuyeckne CMMBOIbI.

12. Teopua atoma Bogopoaa.

13. HepenaTtusuctckasa Teopus cnuHa. OnepaTtop cnvHa. CnvHOBbBIE OYHKLNN.

14. YpaBHeHue NMaynu.

15. [IByxypoBHeBas cuctema.

16. Kyout. OgHokybutoBble rentbl. KBaHTOBbIN MHTEPGEPOMETP.

17. KBaHTOBbIN pernctp. MHOrokybutoBble renTbl.

18. HeBO3MOXHOCTb KNoHWpoBaHus KybuTta. CoctosaHus benna. KBaHTOBLIN napannenuam.

I

OnuncaHune TexHonornu npoBeneHunsn

Ok3ameH npoxoanT B yCTHon chopme. CTyAeHTy npegnaraetcd 2 Bonpoca M3 nofHoro cnmcka Bonpocos,
Ha KOTOpble OH AOSPKEH AaTb pa3BepHYTbIV OTBET B TEYEHNE OAHOro akagemMmyeckoro yaca. B cnyvae,
€Cnn CTyOEeHT UMEET OLEHKY «HeyJ0BMeTBOPUTENbHO» MO KOHTPOSbHOW paboTe TekyLen atTectaumu,
eMy Takke npegnaraetca ogHa u3 3agad n3 KOHTPONbHOW PaboThl.

Tpe603a|-w|;| K BbINOJIHEHUIO 3a4aHUN, WKanbl U Kputepun oueHnBaHunsA

«OTNUYHOY: ModpobHbIe u 6e3owWuboYHbIe 0Meembl Ha OCHOBHbIE U OOMOTHUMEbHbIE 80MPOCHI, MOSIHOE
rmoHumaHue u cgobo0Hoe sradeHuUe MamepuasnioM, yMeHuUe pewams rnpakmudeckue 3adadyu

«XOpOUJO»: lModpobHbie omeembl Ha MOCMAaeseHHbIe 80MNPOChI C MENIKUMU OWUbKaMu, He3HaqyumersibHble
npobersbi 8 3HaHUU Mamepuarna, YMeHuUe pewamsp rnpakmu4yeckue 3adayu

«YOooBneTBopuUTENbHOY: HeydosnemeopumeribHbie omeemsb Ha 00UH U3 OCHOBHbIX 8orpocos KVMa u
Hekomopble 0rnonHUMeribHbIE 80MPOCHI, HEMOIHOE 3HaHUe Unu noHUMaHue Mamepuara, HU3Kue HasbiKu
peweHus npakmu4Yeckux 3aday

«HeynoBneTBopuTENbLHOY»: Mioxoe 3HaHue Mamepuarna, HeydoesemeopumesibHbie 0meembl Ha 80pPOChI
KWMa u 6orbwuHcmeo 0ononiHuUme bHbIX 80MPOCO8, OMCYMCMEUe HagbIKo8 PeLeHUsl NPaKmuyeckux 3aday
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