degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay
A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: MaremaTrndeckue OCHOBaHHS KBAaHTOBOI MEXaHUKU
10 HANPABJICHHUIO: dotoHrKa 1 onTOMH(POPMATHKA
NpoduJIb MOATOTOBKH: ®oTOHMKA, KBAHTOBBIE TEXHOJIOTUHU U AByMEPHBIE MaTepHaIbI

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa QyHnaMeHTaILHOW MaTeMaTHKH

Kypc: 2
KBaJIMpUKALS: MarucTp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 3 (OCEHHUH) - DK3aMeH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrasuin: I'T. AMocoB, a-p puz.-mar. HayK, JOLIEHT

[Iporpamma obcyxneHa Ha 3aceqanuu Kadenpsl pyHaaMeHTanbHOa Maremaruku 28.03.2025



AHHOTANMA

Kypc mocBsImEH M3T0KEHUIO OCHOB KBAHTOBOM TEOPUH BEPOATHOCTEM, ONMUPAIONINXCSA HAa aKCMOMBI MaKKH.
OObekTaM KBaHTOBOM MEXAaHUKH HpelaH BEPOATHOCTHBIM CMbICT B qyxe KomneHrareHckol MHTepIpeTaryy.
Tak»e BBOAATCS MaTeMaTHYECKHE MOHSTHS, IOABUBIIMNCA B KBAHTOBOW TEOPHH BEPOATHOCTEHN B MOCIETHUE
necsTuieTus. BMecTre ¢ TEOpeTHMUECKUMH IIOJIOKEHMSAMU KypC COAEPXKUT ammapar Juisl  pellieHus
MPAaKTUYECKUX 3ajad.

1. leau u 3apauu

Meap AUCUMNIMHBI
- 1aTh CTyJICHTaM OCHOBEI 3HAHUI B 00JIACTH MaTeMaTHYECKUX OCHOBAaHUI KBAHTOBOW MEXaHUKH.

33]13‘[1/[ JAUCHUIIINHBI

- HAy4YUTb CTYIAECHTa CBOOOIHO MOJIb30BATHCS MOHATUSAMH KBAHTOBOM TEOPHH BEPOATHOCTEH, IPOSCHUTH
BEPOATHOCTHBIM CMBICI CIEKTPaIbHOW TEOPEMBI, NMOKA3aTh NPUHIMUINAIBHOE OTINYUE KBaHTOBOM
TEOPUU BEPOSITHOCTEHN OT KIIACCHYECKOM.

2. llepedyens popmMupyemMbIX KOMIETeHUMH
OcBoeHMe TUCIUIUIMHBI HAllPaBJICHO Ha ()OPMUPOBAHUE CIEAYIOINX KOMIICTCHITNH:

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXY.II0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI
3HaTh:
- BEPOATHOCTHBIN CMBICJ CIIEKTPAJIbHON TEOPEMBL.
YMETb:
- pabotath ¢ qpoOHBIM TIpeobpazoBanneM Dyphe.
BJIaJIETh:
- croco0aMy pacyeToB KBAHTOBBIX KOPPEIISALIHA.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| Mepsl Ha pelieTke OpPTOrOHAJIBHBIX ) )
npoekTtopos. Teopema [n3oHa.
[Ipoexropo3naunbie MEPBI.
2 [TonoxxurenpHble  ONEPATOPHO3HAYHBIE 2 2
mepel. Teopema Halimapka o aunaranuu.
Axcuomaruka Makxku KBAHTOBOM
3 MeXaHUKU. KBaHTOBBIE COCTOSHUS U 2 2
U3MEpPEHUs.
[IpoekTopsl Kak KBaHTOBBIE COOBITHSL.
4 KBanTtoBbIC COCTOSIHHS, ) )
aCCOUMMPOBAHHBIE C  MepaMH  Ha
[IPOEKTOpaX.




N3mepenns, aCCOIIMUPOBAHHOE c
HaOMIOMaeMbIMH  (CaMOCOIIPSKCHHBIMU
oreparopaMM) B CHJIy CIEKTPaJbHOM
TEOPEMBI.

[IpocTtpancTBO  BONHOBBIX  (DYyHKUMI
L2(p), acconuu-poBaHHBIX C KBaHTOBOM
Habmonaemoii. ®opmyna bopna. Ciyuait
KBAaHTOBBIX HAOJIFOIa€MBIX, SBIISIOLINX-CS
JUHEHHBIMH KOMOWHAIMSIMH OIIEPaTOPOB
KOOP/IMHATHI ¥ UMITYJIbCA.

KBaHTOBBIE ~ Cly4aliHble  BEJIMYHMHBL.
7 Pannomuzamnus. Teopema XomeBo 00 2 2
o011eM BUE U3MEPEHUSI.

CoorHoulenue HEOolIpeeJIeHHOCTEN
penunrepa-Pobeprcona JUIs
U3MEPEHUH C KOHEYHBIMH BTOPBIMU
MOMEHTAMH.

TenzopHble TIPOU3BEICHUS
rIb0epTOBBIX HpocTpaHcTB. CocTaBHBIC
KBaHTOBbIE cHUCTeMbl. CLEIUICHHBIE H
cenapabebHbBIE COCTOSHHS.

Knaccuueckue u KBaHTOBbIE
KOPPEJISILHH. Hepasenctso
benna-Knayzepa-Xopna-1llumonu.
I'pannua Hupenscona.

10

KBanTtoBsIe KaHaJIbl nepeaain

i unopmanuu. Paznoxenne Kpayca.

Komupoanue u JEKOUPOBAHUE
12 KJIaCCHYECKOM u KBaHTOBOU 2 2
nH(pOpMaIINH.

JInneliHple TpOCTpaHCTBa, COCTOSALIUE U3
OrpaHUYEHHBIX 0I1epaTopoB B
rus0epToBOM IpocTpaHcTBe. Teopema
00 ofmeM BHJIE HEKOMMYTaTHBHOTO
oreparopHoro rpaga, acColMMPOBaHHOTO
C KBaHTOBBIM KaHAJIOM.

13

KBanTtoBbIe KOIFbI, HCIPAaBJIAOIINC

14
omOku. KBaHTOBBIE aHTUKITHKH.

15 |KBanrtoBas cynepakTHBaIusl. 2 2

Wtoro wacos 30 30

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIIS), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemecrtp: 3 (Ocennuii)
1. Mepsl Ha perieTke OpTOrOHaAIbHBIX MPoeKTopoB. Teopema [n3oHa.
CTpyKTypHOE OMMCaHKUE Mep Ul THILOEPTOBBIX IPOCTPAHCTB PA3MEPHOCTH OOJIBIIE JBYX.

2. Ilpoextopo3Haunble Mepbl. [lonoxuTensHbie onepaTopHO3HauHble Mepbl. Teopema Haiimapka o
JVITATalnu.

Hpe)_ICTaBJ'ICHI/IC MMPOU3BOJIBHBIX MEP B BUJIC IIPOCKIIUU CIICKTPAJIbHBIX.




3. Akcrnomarrnka Makku KBaHTOBOW MexaHUWKH. KBaHTOBbIE COCTOSHUSA U U3MEPEHHUSI.
CormocraBienne napecocTossHIE, U3MEPEHHE paclpe/ieNieHHs BEpOATHOCTEH Ha IPSMOH.

4. TIpoexTopbl KaKk KBaHTOBbIE COOBITHS. KBaHTOBBIE COCTOSIHHS, aCCOLIMMPOBAHHBIE C MEPaMHU Ha
MIPOEKTOpaXx.

Tpoiika Konmoroposa B KBaHTOBOM BEPOSITHOCTH.

5. W3mepeHnusi, accouuupoBaHHOE C HaOJIOAaeMBbIMU (CaMOCONPSDKEHHBIMU OIEpaTOpaMu) B CHITY
CIIEKTPAJILHON TEOPEMBI.

OcymiecTBiaeHne H3MEPEHHH C TOMOIIBIO TPOSKTOPO3HAUHBIX Mep.

6. IlpoctpancTBo BOMHOBBIX (yHKImMHA L2(p), acconuu-poBaHHBIX C KBAaHTOBOH HaOIIOHaeMOH.
®opmyna bopua. Ciydvaii KBaHTOBBIX HAOIIONACMBIX, SBISIONIMX-CS JIMHEHHBIME KOMOWHAIUSIMU
OIIEpaTOpPOB KOOPAWHATHI U UMITYJIbCA.

Cry4aii OTHOKPATHOTO CIIEKTPa M CYIIeCTBOBAHUS ITUKINIECKOTO BEKTOPA.
7. KBantoBble cryuaiinbie BenmuuuHbl. Pangomu3zanus. Teopema XoneBo 00 o0mIeM BUIe U3MEPEHUSI.
Omneparopo3HauHbIe MEpPhI KaK PaHIOMU3UPOBAHHBIC CITy4YaiiHbIC BEJTUYHUHEI.

8. CoorHomenue HeonpeaenenHocter I[lpeannrepa-PoGeprcona mist m3MepeHH C KOHEUHBIMHU
BTOPBIMU MOMEHTaMHU.

OrpanuueHust Ha KOBapUal0 B HEKOMMYTAaTUBHON TEOPUU BEPOSITHOCTEH.

9. TenszopHble NpoOU3BEAEHHUS T'MILOEPTOBBIX MpPOCTpaHCTB. COCTaBHbIE KBAHTOBBIC CHCTEMBI.
CueruieHHBIE U cenapalesbHbIe COCTOSHUSI.

Omnpenenenre U CBOMCTBA CLETICHHBIX cocTostHmiA. Pasnoxkenue [Imuara.

10. Knmaccnueckne u kBaHTOBBIE Koppemsinmu. HepasenctBo bemnma-Knaysepa-XophHa-Ilnmonn.
I'panuna upenscona.

CpaBHEHHE KJIACCUYECKHUX U KBAHTOBBIX KOPPEISLIHUIL.

11. KanToBble kKaHaibl epenadn napopmanuu. Paznoxenue Kpayca.

OOmuit BUJ BIIOJTHE NOJOXKHUTEIBHBIX 0TOOpakeHHH. HeeIMHCTBEHHOCTD Npe/iCTaBICHNUS.
12. KomupoBanue U IeKOAUPOBaHUE KIIACCHUECKOW M KBAHTOBOH MH(pOpMAIIH.
Krnaccuueckas n kBanToBas nHpopmarust. Konupyronmii 1 n3mMepsiomuii KaHaIbl.

13. JluHeliHBIE TPOCTPAHCTBA, COCTOSIIME W3 OrPAHMYCHHBIX OIEPAaTOPOB B THILOEPTOBOM
mpoctpancTBe. Teopema 00 oOmem BHJIE HEKOMMYTAaTHBHOTO — omeparopHoro  rpada,
aCCOLIMUPOBAHHOTO C KBAHTOBBIM KaHAJIOM.

OmneparopHbie MPOCTPAHCTBA U CHCTEMEBI. VX oTimuus.
14. KBaHTOBBIE KOJIbI, UCIIPABIISIONMINE OMNOKY. KBaHTOBBIC aHTUKITUKHY.

BosmoxHocTh 6e30mmb04uHO0 nepenayn HHQOPMAIHH.



15. KBaHTOBas cynepakTUBaIIMs.

CBoiicTBa OnepaTopHbIX I'padoB OTHOCUTEIBEHO B3ATHS ONIEPALMH TEH30PHOTO MIPOU3BEICHHS.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeO0XOIMMON AJIl OCYylIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCHUILInHe (MOLYJII0)

AynuTopus Ha 18 yenoBek, Me0Basi 10CKa, mBadpa I CTUPAHUs C JOCKH, CKPEOOK JIsl yAAICHHS
JIMILIHEHN BOABI ¢ JOCKH, MEJI CO CKPYIJIEHHBIM KBaJpPaTHbIM CEYEHUEM.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPhI

OcHoBHas 1uTeparypa
1. BeposiTHOCTHBIE ¥ CTATHCTUYECKHE aCTIeKThl KBaHTOBOW Teopuu [ Tekcr] : [yueb. mocodue st
By30B] / A. C. XoneBo .— M. : Hayka, 1980 .— 320 c.
2. Jlexniuy o MaTeMaTUYeCKUM OCHOBaHHUSAM KBaHTOBOW MeXaHUKH, yaeOHoe mocodbue /I [. Amocos ;
MuHrcTepCcTBO HayKU U BbICIIero oopazoBanus Poccuiickoii deneparn, MockoBckuii
(U3MKO-TEXHUUECKUI MHCTUTYT (HALMOHAIBHBIN HCCIenoBaTebCKuil yauBecureT). Mocksa, MOTU,
2019

JlomonHuTenpHAas IUTEparypa
1. Maremaruveckre 0CHOBHI kBaHTOBOH Mexanuku [Tekct]/U. Heiiman , -M., Hayka, 1964

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

https://arxiv.org

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

KomMmrbroTep, MOIKITIOUEHHBIN K CETH HHTEPHET, TouTOBBIH KireHT Thunderbird, uaTepHeT-0paysep,
CETEeBOM MPHUHTEP C JBYCTOPOHHEH MEYaThIO.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CTyneHT, M3y4arouuid TUCHUIUINHY, JOJDKEH C OJHOM CTOPOHBI, OBIAJETh OOIIUM TOHSITHHHBIM
anmaparoM, a ¢ Ipyroil CTOPOHbI, JOJKEH HayYUThCS IPUMEHSATh TEOPETUUECKUE 3HAHUS Ha TPAKTHUKE.

B pesynbrare n3ydeHus: AUCLMIUIMHBI CTYCHT JOJDKEH 3HATh OCHOBHBIEC ONpPENENCHUS IUCLUIIIMHBL,
YMETh IPUMEHSTh TTOJTyYCHHBIC 3HAHUS JUIS PEIICHUS Pa3IMYHbIX 3a/1ad.

VYenemHoe  OCBOEHHE Kypca TpeOyeT HanmpsHKEHHOW CaMOCTOSTENbHOW paldoThl  CTyJeHTa B
COOTBETCTBHUU C JJAHHBIMH B pabodeii mporpamme. CamocTosiTeNbHas padoTa BKIFOYAET B ceOsl:

— YTEHUE PEKOMEHI0OBAaHHO JIUTEPaTypHl,

— TpopaboTKy y4yeOHOro Marepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSITEIIEHOTO M3yUCHHUS;

— peleHue 3a1a4, IpeiaraéMbIX CTYJJCHTaM Ha JICKIHAX,

— P HEOOXOAUMOCTH MOATOTOBKY K KOJUIOKBUYMaM, 3K3aMeHY.

ITokazaTteneM BiaJieHUs] MaTepUaOM CIYXKHUT YMEHHUE pelarh 3agadd. g dopMupoBaHus yMeHUs
NPUMEHSATh TEOPETHYCCKHE 3HAHHUS Ha MPAKTHKE CTYJCHTY HEOOXOIMMO pelarh Kak MOXHO OOJbIle
3ajad.

BaxHO 10OWTHCS MOHMMAHUS W3y4aeMOro Marepuana, a He MEXaHHYECKOro ero 3arnoMuHaHus. [Ipu
3aTPYIHEHUU H3Y4YEeHHS OTIENBbHBIX TEM, BOIIPOCOB, CJIEAYyeT OOpamiarbesi 3a KOHCYIbTAlUAMH K
JIEKTOPY.

Bo3MOKeH MPOMEXYTOUHBIH KOHTPOJIb 3HAaHUH CTYICHTOB B BHJE PEIICHHS 33]a4 B COOTBETCTBHH C
TEMAaTUKOW 3aHATHH.



B xauectBe MOMOMHUTENHHOM NUTEpaTypbl pekoMeHayeTcs uzyunTh: N. Weaver. “Quantum"”" Ramsey
theorem for operator systems. https://arxiv.org/pdf/1601.01259v2.pdf (2016).



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: ®DoToHUKa 1 ONTOMH(POPMATHKA

npopuiIb NOArOTOBKHU: ®DOTOHNKA, KBAHTOBBIE TEXHOJIOTUU U JBYMEPHBIE MaTepHaIbl
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa QpyHraMeHTaTbHOW MaTeMaTuKu

Kypc: 2

kBaTuuKkanus: MarucTp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

Pa3paborunk: I'I. AMocoB, n-p ¢pu3.-MaT. HayK, TOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare u3ydeHus: JUCHUIUIMHBI «MareMaTndecKue OCHOBAHMS KBAHTOBOW MEXaHUKH» OOyYaIONIHICS
JOJKEH:

3HATh:

- BEPOSITHOCTHBIN CMBICII CHIEKTPAIbHON TEOPEMBI.
yMeThb:

- paborath ¢ ApoOHBIM ITpeobpazoBanneM Dypre.
BJa/IeTh:

- croco0aMu pacueToB KBAHTOBBIX KOPPEIISLIHA.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C LCJIBIO KOHTPOJISI OCBOCHUA O6y‘laIOH_[I/IMI/IC$I yqe6H0r0 Marcpuajia MmpoBOAUTCA YCTHBII\/’I OIIpoC B
HavaJi€ 3aHATUA 110 TCMC ITPOULIOTO 3aHATUA.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

Hepequb KOHTPOJIbHBIX BOIIPOCOB!

1. 3anumuTe UHTErpaIbHBIN ONEepaTop, OCYIIECTBISIOMNNA YHUTAPHYIO IKBUBAICHTHOCTh ONEPaTOPOB
KOOp/AMHATHI ¥ JIMHEHHOM KOMOMHALIMY OTIEPaTOPOB KOOPAMHATHI M UMITYIIbCA.

2. BruimumuTe coOcTBeHHBbIE (QYHKIMU W COOCTBEHHBIC 3HAYCHUS JUIS JIPOOHOTO MpeoOpa3oBaHHS
®ypre. Haiigure nucriepcuu onepatopoB KOOPAHMHATHI U MMITYJIbCA B COOCTBEHHBIX COCTOSHU-SIX.

3. JloKaxnTe CIpaBeyIMBOCTh BEpXHEW rpaHuLbl LlupenscoHa.
4. HalinuTe KBaHTOBBINA aHTUKIIUK JJIS1 ONIEPaTOpHOTro rpada, mopoxaeHHoro MarpuuaMu Ilaymm.
5. CnexTpanbpHas TeopeMa Juis Cilydasi CyLIeCTBOBAaHHS LUKIMYECKOrO BEKTOPA.

6. HaiiTi BOJTHOBYIO (DyHKIIMIO KBAHTOBOTO COCTOSIHUS, 33JAHHOTO B KOOPAMHATHOM NPEACTABICHUH, B
MPECTaBICHUH, CBSI3aHHOM C JIMHEHHOW KOMOWHAIMEH KOOPJMHATHI M UMITYJIbCA.

7. Teopema Haitmapka o 1uiiaTaliiy MOJIOKUTEEIBHOM OIEPaTOPO3HAYHOU MEPBI.

8. Ilpumep MONOXUTEIHHOTH OMEpPATOPO3HAYHOW MEpPHI, MOPOXKIEHHOW TpeMs BEKTOpaMH Ha
IIJIOCKOCTH.

9. Hepasenctso bemna. I'pannna [upenscona.

10. ITpumep, B koTOpoM rpanuna Llupenscona qocTuraercs.

11. Teopema 06 oOuieM BuJe HEKOMMYTAaTUBHOTO ONIEPAaTOPHOTO rpada.

12. TlocTpoeHre KBaHTOBOIO KaHaja IO MOJOXKHUTEIBHOM ONepaTopo3HaYHOM Mepe, MOpOXKAArOIIEH
rpad.

[Mpumeps! OUIETOB:

buner 1.
1 CrekrpanbHasi Teopema JUIst cydast CylmeCTBOBAHUS IIUKIUYECKOTO BEKTOPA.

2 HaiiTi BOJTHOBYIO (D)YHKIIHIO KBAHTOBOTO COCTOSIHUS, 3aJaHHOTO B KOOPAMHATHOM IPEACTaBICHHUH, B
MPEICTABICHUH, CBSI3aHHOM C JIMHEHHONW KOMOWHAIMeH KOOPAUHATH M UMITYIbCA.

buier 2.

1 Teopema Haiimapka o 1uiaraniuy MOJOKUTEEIBHON ONEpaTOpO3HAYHON MEPBI.

2 Ilpumep TNOJIOKHUTENBHOTH OINEpaTOpO3HAYHOM MeEphl, MOPOXKAEHHON TpeMsi BEKTOpamMH Ha
IJIOCKOCTH.



Kpurepun onennBanus
Onenka "ommuno" (10 Gamos) BBICTABIISIETCSI  CTY/IEHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYEeOHOHM MNpOrpaMMbl AMCHUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Onenka "ortnmuuno" (9 0amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUH.
Onenka "ormnmumuno" (8 0ayioB) BBICTABJISIETCSL  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 337134, IPaBUIbHOE OOOCHOBAHHUE MPUHATHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.
Onenka "xopomo" (7 0anoB) BBICTAaBIISIETCS CTYACHTY, €CIIM OH TBEPAO 3HACT Marepuai, FPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTh MOJy4YEeHHbIC 3HAHWS Ha MPAKTUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Onenka "xopomio" (6 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
M0 CYIIECTBY HM3JIaraeT €ro, yMeeT NPUMEHSTHh MOMyYeHHbIC 3HAHHWS HA NPAKTHUKE, HO JIOMYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka "xopomo" (5 OammoB) BBICTABISIETCS CTYAEHTY, €CIM OH B OCHOBHOM 3HAeT Marepual,
IPaMOTHO M MO CYIIECTBY H3JaraeT €ro, yMeeT HMPUMEHATh MOJy4YEeHHbIC 3HAHUs Ha INPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUHU 3aa4 JOCTATOYHO OOJIbIIOE KOJTUYECTBO HETOYHOCTEH.
Onenka "ynosneTBopuTedabHO" (4 Oana) BBICTABISIETCA CTYIEHTY, IIOKa3aBHIEMY (parMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyILIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOIO MaTepuana, HO MPH 3TOM
OH OCBOMJI OCHOBHBIE pa3zieibl yueOHOW MporpamMMbl, HEOOXOJUMBIE IS JalbHEHIero ooyueHus, 1
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.
Onenka "ynoBnerBoputensHO" (3 Gajuia) BBICTABISETCS CTYACHTY, ITOKa3aBIIeMy (parMEeHTapHBI,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (GopMynrpoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOU CUTYalHH.
Onenka "HeynoBieTBOpUTENbHO" (2 Oama) BBICTABIISICTCS CTYACHTY, KOTOPBIA HE 3HaeT OoJbLIei
YacTH OCHOBHOTO COJEpXaHUS y4eOHOW MporpamMMbl JUCLUIUIMHBL, JOMYyCKaeT rpyOble OmMOKU B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BaTh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
Onenka "HeynoBierBoputenbHO" (1 6ami) BBICTABISETCS CTYACHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOK B (GOPMYIUPOBKAX
0a30BBIX MOHATUH IUCLUIUIMHBEI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEILHOCTH

ITpu mpoBexeHNM OLIEHMBAHUS 3HAHUI OOydJarolmeMycs MPEAIOCTABISIETCS BpeMsl Ha IOATOTOBKY Ha
ycMoTpeHue mpenopaasarens. Omnpoc oOydarolerocss Ha 3K3aMEHE He JOJDKEH IPEBBIIATh OIHOTO
acTpoHOMHMUeCcKoro yaca. OLieHUBaHME 3HAHUI MPOU3BOAUTCSA B COOTBETCTBUM C BbIILIEYKAa3aHHBIMU
KPUTEPUSIMHU B COOTBETCTBHH C COJEPIKAHNEM JUCIUILINHEI.



