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AHHOTANMA

B kypce paccMaTpHBarOTCS KIIOUEBBIE MOHSATHUS M METOABI TEOPHM CIyYalHBIX IpoLEccoB. Pa3zBuBaercs
CIIEKTpajbHasl TEOPUS CIydalHBIX MporeccoB. Ocoboe BHUMaHUE YENAeTCs IayCCOBCKUM U ITyaCCOHOBCKOMY

nporeccaM. BBOISTCS KBaHTOBBIE MPOLIECCH POXKICHUS, YHHYTOKCHUS W YUCIIA YACTUI] B CHMMETPHYHOM
npoctpancTBe Poxa. [lokaszplBaeTcs CTOXAacCTHYECKas SKBUBAJICHTHOCTh Ui OpOYHOBCKOTO IBMIKCHUS U
MyaCCOHBOCKOTO MpOIIecca KBAHTOBBIM CITy4ailHBIM IpolieccaM B mpocTpancTe Doxka.

1. leau u 3apauu

Meap AUCUMNIMHBI

HaTL CTYACHTAM 3HAHUSA O KIIACCUYCCKUX U KBAHTOBBIX CquaﬁHBIX mnponeccax. OHpeILGJ'II/ITL OCHOBHBIC
THUIIBI ITPOLICCCOB. O6CYI[I/ITB, YE€M KBAHTOBBLIC ITPOLECCHI CXOAHBI 1 YEM OTIIMYAOTCS OT KIIACCHUYCCKUX.

3agauu AU CHUILIHHBI

-U3y4YHUTb OCHOBHBIC BH/Ibl KIIACCUYCCKUX U KBAHTOBBIX CHy‘I&ﬁHBIX IpouecCoB.

-M3y4YUTb CIIOCOOBI BBIYNCIICHHUS OCHOBHBIX XapaKTEPUCTHK CITy4aifHbIX MPOLIECCOB.

-M3y4YUTh IPOLECCHI KIACCUYECKOTO U KBAHTOBOT'O OEJI0T0 IHIyMa.

-U3y4YUTb BO3MOXHOCTbH
CTOXaCTHYCCKUX UHTCTPAJIOB.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

NpeACTaBJICHHUA KJIACCUYCCKHMX W KBAHTOBBIX TIPOLECCOB B

BHUJIE

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
aHaJIN3 MPOOJIIEMHBIX CHTYalluil HA OCHOBE
CHCTEMHOTO TI0JIX0/1a, BEIpa0aThIBATh
CTpaTeruro AeUCTBUI

YK-1.1 Ananuzupyet npoOIeMHYI0 CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymecTBisieT TMOWCK BapHaHTOB  pEIICHUS
MOCTAaBJICHHOH  NpOOJIEMHONW  CHUTyallud Ha  OCHOBE
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

YK-1.3 Pa3pabarsiBaeT CTpaTeruo JOCTHKEHUS

[IOCTABJICHHON 1€ Kak I10CJIEA0BaTeIbHOCTh I11aroB,
NpeaBUAS PE3YNbTaT KaKIOr0 M3 HUX U OLEHUBAas HX
BIMSIHUE Ha  BHEIIHEE  OKPYKEHHE  IUIAHUPYEMOM
JEATENBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

YK-2 CriocoGeH ynpaBisaTh IPOEKTOM Ha BCEX
JTanax ero peajan3anuu

VYK-2.1 ®opmynupyet B pamkax 0003HaYCHHOU MPOOIEMBI,
Lenb, 3aJaud, AakTyaJlbHOCTb, 3HAaYUMOCTb (HAyuyHYIO,
MPaKTUYECKYI0, METOANYECKYIO U UHYIO B 3aBUCUMOCTH OT
TUIIA TIPOEKTa), OXUIAEMbIE pe3yJbTaTbl U BO3MOYKHBIE
cdepbl UX IPUMEHEHUS

OIIK-1 Bnaneer cuctemoli pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3HaeT ©W  CcHOCOOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesATeNbHOCTH  (yHIaMeHTallbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IaCTH
npo(heCcCHOHABLHON ESTENbHOCTH

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuk ¥ (U3UKH M CHOCOOCH WX TPHUMEHSTh MpPH
peleHun 3a1a4 NpoQeccCuOHaNbHON AEATENbHOCTH

OIIK-2 Nmeet npeacraBieHne 00 aKTyalIbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4yeckoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb




Ha HAYYHOM sI3bIKe ()OPMYITUPOBATh
npogecCHOHANbHBIE 3a]1a41

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cniocoben BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUH HOBBIX 3ajad, NPUMEHSs 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binazeer aHaIUTUYECKUMUA U BBIUUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IpaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTEeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHS B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PEIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEeHTHPOBAaHO BBIOMpATh CIOCO0
MPOBEICHUST HAYYHOTO HCCIICOBAHUS

OIIK-5 CriocoOeH 1 roTOB K MOBBIILIEHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJISKTHBOM B chepe cBoeit
podeCcCHOHAILHOM IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHABbHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.3 CrpeMurcsi K TMOJYyYEHHUIO HOBBIX 3HAHHUH,
poQeCcCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBaTh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH BbIBHTaTh  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3pabOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
pe3yabTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE UiieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUIo

[IK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yibTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKalUuK HAYYHBIX CTATeH U y4acTusi B KOH()EPEHIUSIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOXYJII0)
B pesynbsrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAThb:

-OCHOBHBIC BH/bI KJIACCHYCCKHUX M KBAHTOBBIX CquaﬁHBIX mpouecCoB,
-OCHOBHBIC CBOICTBA CHy‘IaﬁHBIX IponecCoB, CXOAHBIC B KIIACCUYCCKOM U KBAHTOBOM CJIydac;
-OCHOBHBIE CBOICTBA cnyqaﬁHbe poLeCCOB, pa3IMiaoIue X B KIIACCUYCCKOM U KBAHTOBOM Clly4dac.

YMETb:

-BBIYUCIISITH OCHOBHBIC XapaKTEPUCTHKU CITyYailHBIX MPOIIECCOB;
-aHAJIN3UPOBATH CBOMCTBA CIIy4alHOTO MPOIeCcca MO eT0 XapaKTePHUCTHKAM;
-3aIUCHIBATH KJIACCHYECKHE M KBAHTOBBIC MPOIIECCHI B BUJIE CTOXaCTUYECKUX WHTETPAJIOB.

BJIAJIETh:

- METOJJaMH{ BBIYMCIICHUS XapaKTEPUCTUIECKUX (PyHKIMIT KBAHTOBBIX COCTOSHHIA;
- OCHOBHBIMH METOJIaMH ONMCAHMSI CITyYalHBIX IPOLECCOB U X CBOMCTB;
- METOIAMHU CPAaBHEHUsI KJIACCUUECKUX U KBAaHTOBBIX KOPpEJIALIUH.




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

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

Tema (pazmen) TUCITUTUTHHEL

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs

CaMOCTOATCIIbHYTO pa60Ty, qac.

Jlexnm

CeMuHapsI

JlaGopar. paboTsr

CaMocT.
pabora

CryyaliHbIi powuecc. DyHKUMA
pacnpeneneHus, XapaKTepUCTHIECKast
¢yuknus, CpemHee  3HaueHWE U
KoppessinuoHHast GyHKuus. ['ayccoBckue
CIly4aliHbIE IIPOLIECCHI.

IIpoueccsl c HE3aBHCUMBIMU
npupaeHusIMu. BunepoBckuii mpouecc.

IIponeccsr c HE3aBUCUMBIMH
HpUpPAIICHUSIMH. IIyacconoBCcKUit
Ipouecc.

[IpencraBnenue ciry4allHbIX IPOLIECCOB,
HENPEPBIBHBIX B CPEIHEKBAAPaTHYHOM
(paznoxxenue Kapynena-Jloana).

CranuoHapHble CIy4aiHbIE TPOLIECCHI.
CnexrpanpHas QYHKIHS IIpolecca.

Teopema Bboxnepa-XuHunHa.
CriekTpanbHOE PEACTaBICHHE.

Croxactruueckuid uHTerpai. bensii mym.

CrexrpanbHasi TUIOTHOCTh C KOHEYHBIM
HOCHTEJIEM. Teopema
Korenpuukosa-Illennona.

XapakrepucTuieckas byHKIHSA
KBaHTOBOTO  COCTOsiHMs. [ ayccoBckue
cocTossHns. [ MOOCOBCKHE COCTOSHUA.

10

KBanrtosrie Cly4daiiHble MPOLIECCHI.
Xapakrepuctuieckast QyHKIHS, cpeaHee
3HAYCHUE U KOPPEIAIUOHHAS (PYHKIIHSI.

11

JIByXTO4EUHbIE KOpPpEIsALUN KBaHTOBOI'O
cinydaiiHoro mponecca. HepaBeHcTBO
benna.

12

CuMMeTpuvHOe (6030HHOE)
MPOCTPAHCTBO doxka HaJ
OJTHOYACTHYHBIM THIIOEPTOBBIM
npoctpancTBoM. Oreparopbl pOXKIEHUS,
YHUUTOKEHHUS ¥ YUCIIa YACTHII.

13

KBaHTOBEBIC Cly4daiiHble MPOLIECCHI
POXKIEHHS, YHUYTOKEHHS H  YHKCiIa
YacTULl B CUMMETPUYHOM IPOCTPAHCTBE
®doxka.

14

CroxacTuueckast OKBHUBAJICHTHOCTD
IponecCoOB PpOXACHHA, YHUUYTOXCHUA U
quciia HacTuIig BUHEPOBCKOMY nu
ITyaCCOHOBCKOMY IIpoHcccaM.

15

KBaHTOBBII CTOXaCTUYECKUI UHTETPA.

Wtoro wacos

30

30

45

[ToaroroBka k sK3aMeHy

30 ygac.




OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)

1. Cnyuwaitaerii mpouecc. DyHKIUS pacnpenencHus, XapakTepuctudeckas ¢yHkius, Cpeanee
3Ha4YeHUE U KOppesinMoHHas QyHKUMA. ['ayccoBCKue ciyyaiHble MPOLECCHL.

BBeneHrne OCHOBHBIX OINpEAENeHU, UCIONb3YEMBIX B Kypce. [IpuMepsl MOCTpPOEHUs rayCCOBCKUX
CITy4alHBIX IIPOIIECCOB C 3alaHHBIMU CPETHUMHU M KOPPEISALMOHHBIMU (YHKIUAMHU.

2. IIpoueccrl ¢ HE3aBUCUMBIMU NpUpalleHuIMu. BuHepoBcKkuit mporiecc.
Onucanre BUHEPOBCKOIO IIPOLIECCa U €T0 OCHOBHBIX CBOMCTB.

3. IIpoueccrl ¢ HE3aBUCUMBIME MpupaiieHusMu. [lyaccoHoBckuit mpoiiecc.
OmnucaHue MyacCOHOBCKOTO IIPOLIECCa U €T0 OCHOBHBIX CBOMCTB.

4. TlpencraBineHue Ciy4alHBIX IIPOLIECCOB, HENPEPHIBHBIX B CPEIHEKBAAPATHYHOM (Pas3JIOKCHHUE
Kapynena-Jloasa).

HpeILCTaBJ'IeHI/IC cnyqaﬁHoro mnmponecca B BHJAC CYMMBI IO HCKOPPCINPOBAHHBIM CHy‘lafIHBIM
BCIIMYMHAM.

5. CranmoHapHble ciydaiiHble mpoueccsl. CrekTpanbHas QyHKIHS IpoLecca.

[Ipeobpazoanne Oypbe KOPpEIAIMOHHON (PyHKIMH TIpoIiecca.

6. Teopema boxnepa-Xununna. CrieKTpajgbHOE MpeICTaBICHHE.

OOt BUJ KOppeNsIMOHHON (DYHKIIUY Tpoiiecca.

7. CroxacTudecKkuil HHTerpal. beisii nrym.

HuTerpupoBaHue 1o MpoleccaM ¢ He3aBUCHUMBIMU NPUPALICHUAMH.

8. CriektpasnbHas INIOTHOCTh ¢ KOHEYHBIM HocuteneM. Teopema Korenpaukosa-IllenHoHa.

Teopema 0 IpeCTaBICHUH CITy4aifHOTO IpoLecca, MMEIOLIET0 KOHEUHYIO CIIEKTPAIbHYIO IIIOTHOCTb.
Cemecrtp: 2 (Becennuit)

9. Xapakrepuctuueckass (DyHKIMS KBaHTOBOTO COCTOsiHHS. ['ayccoBckue coctosiHusl. [mOOCcoBCKUE
COCTOSIHHS.

VYcnoBusi, mpH KOTOpPHIX 3afaHHas (YyHKIHS SIBISETCS XapaKTEPUCTUUECKOM [UIsi HEKOTOPOTO
cocrosiHus. [IpuMepsl XapakTepucTHIecKuX (HyHKIINH.

10. KBaHTOBBIE ciydYaiiHbIe TPOIECCHl. XapaKTepucTuieckas (QYHKIHWsS, cpellHee 3HaueHUe U
KOppeJsIIuoHHast (PyHKIIHSL.

HpI/IMepBI KBAaHTOBBIX CHy‘lafIHBIX OponEeCCOB € 3aJaHHBIMU XaPAKTCPUCTHUICCKUMU (1)yHKL[I/I$IMI/I.




11. JIByxTOueuyHbIe KOPPEALNN KBAHTOBOTO CiTy4aitHoro mporecca. Hepasenctso bemna.
HepasencTo benna u rpanuna L{upenbcoHa B IPUMEHEHUH K KBAHTOBBIM CIIyYalHBIM IIPOLECCAM.

12. CummerpuuHoe (0030HHOE) TpocTpaHcTBO Doka HaJ OIHOYACTUYHBIM THIILOSPTOBBIM
npoctpancTBOM. OTniepaTtopbl pOXICHUS, yHUYTOKEHUS U YUCIIa YaCTHIL.

HOCTpOGHI/Ie CUMMCTPHUYHOIO ITPOCTPAHCTBA ®doka. 3KCHOHGHL{H3J’IBHLI€ BCKTOPHBI U UX IMOJIHOTA.

13. KBaHTOBBIE CiTy4ailHbIE TPOLECCHl POXKACHUS, YHUUTOXKEHHUSI W YUCIIA YaCTHUIl B CHMMETPUYHOM
npocrtpaHcTee Doka.

OcHOBHBIE KBAaHTOBBIE CIy4YaifHBIE MTpoLiecChl B MpocTpaHcTBe DoKa M UX CBOMCTBA.

14. CroxacTudeckasi SKBHBAJICHTHOCTh MPOLIECCOB POXKIACHUS, YHUYTOXKEHHMS M YHCIA YacTHI]
BUHEPOBCKOMY U ITyaCCOHOBCKOMY IMTPOLIECCAM.

Peanuzanusa KiacCUUYECKHUX CIy4yalHBIX MPOIECCOB B BHUJIE CEMEICTB OMEPAaTOPOB B MPOCTPAHCTBE
doka.

15. KBaHTOBBIN CTOXaCTUYECKUN WHTETPA.
HuTterpupoBaHue 10 OCHOBHBIM IIpolieccaM B pocTpaHcTBe Doxka.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYIIeCTBJIECHHS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

[Ipu Hanuumu Takol BO3MOXKHOCTH, ayAUTOPHS C MyJlIbTUMera obopyaoBanreM (3kpan). Jlocka, men
WM MapKepsl.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. Teopust BeposTHOCTEH, ClTydaiiHbIE MPOIIECCHI U MaTeMaTHIecKast cTaTucTHKa [ TekcT] : yueOHuK aiist
By30B / 1O. A. PozanoB .— 2-e m3., non. — M. : Hayxka, 1989 .— 312 c.
2. Beenenwne B kBaHTOBYIO TeopHio uHopMmarmu [TekcT] : [mexiuu 1uis cTyaeHToB By30B] / A. C.
Xomneso ; HezaBucumeiii Mock. yH-T ; Beicuuit komtempk maremar. ¢pusuku .— M : MIUHMO, 2002 .—
128 c.
3. Jleknuu 1o MaTeMaTu4ecKMM OCHOBaHUSIM KBAaHTOBOW MeXaHMKH, yueOHoe nmocobue /I I. AMocoB ;
MunucTepcTBO HayKu U BbIciIero oopaszoBanus Poccuiickoit deneparyn, MockoBckuit
(U3HKO-TEXHUYECKUI MHCTUTYT (HAIMOHAIBHBIN HCCIIe0oBaTeIbCKuil yHrBecuTeT). Mocksa, MOTU,

2019

JomnonHutenbpHas auTeparypa
An introduction to quantum stochastic calculus [Tekct]: [Mmonorpadus]/K.R. Parthasarathy —
Birkhaeuser Basel, 1992.

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

www.arxiv.org IIpenpuHTBI 10 KBaHTOBOM (hr3HKe

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)



Ha neKunoHHBIX 3aHSATHAX UCTIOJIB3YIOTCS MYJIBTHMEANHHBIC TEXHOIOTUH, BKITFOYAsk IEMOHCTPAIIHIO
npe3eHTanuii. J{is npoBeeHUs AMCTAHIIMOHHBIX 3aHATHH U KOHCYJIBTALUI MOTYT OBITh UCIIOJIb30BAHBI
zoom, Google Hangouts.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollMd IUCLUUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBIAAeTh OOIIMM IOHSATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare HU3y4YCHUSA AUCHUIUIMHBI CTYACHT AOJDKCH 3HAThb OCHOBHBLIC ONPEACIICHUSA W IIOHATUA,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUA IJId PCUICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;

— BEJICHUA KOHCIIEKTa 3aHATUH;

— HaMPsDKEHHOMW CaMOCTOATEIHLHOU PaboTHI CTYIEHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YTEHUE PEKOMEHIOBAHHOMN JTUTEPATYPHIL;

— mpopaboTKy yd4eOHOTO Marepualia, IMOATOTOBKY OTBETOB Ha BOMPOCH], NpPEAHA3HAUYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeajaraéMbpIx CTyIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIIOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.

[Mokazarenem BiajeHUsS MaTEpUAIOM CIY)KUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OWTHCS TMOHMMaHMsI U3y4yaeMoOro mMarepualna, a He MEXaHHYeCcKOro ero 3amomuHaHus. [lpu
3aTPYNHCHUN W3Y4YEHHUS OTIENBHBIX TEM, BOMIPOCOB, CIEAyeT OO0pamarbcs 3a KOHCYIhTAllUSIMU
MIpenoaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHS 337ad B COOTBETCTBUH C
TEMATUKON 3aHSATHI.

s mOAroTOBKM K WMTOTOBOM arTecTalMy MO MPEAMETY Jy4llle BCEro IMOJIb30BaThCA MaTepUaiamMu
JICKITUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka

OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay

kadeapa QyHIaMeHTAIBHBIX MPOOJIeM (PU3UKH KBAHTOBBIX TEXHOJIOTUI
Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH

Pa3paborunk: I'I. AMocoB, n-p ¢u3.-MaT. HayK, TOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

YK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOUW MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUMA TPOEKTa), OXHIAEMBbIC PE3yIbTaThl M BO3MOXKHBIE
cdepbl UX MPUMECHEHUS

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
mpoeCCHOHANFHOW ~ JIeATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4YHbIC 3HAHUS B 00JacTH (U3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPUMEHSTh NpHU
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeet nipeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeSTENLHOCTHU, CIIOCOOCH
Ha HAyYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJ1a4u

OIIK-2.1 Umeet nmpeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIICZIOBAaHWI B paMKax TeMaTW4YecKoil obmactu cBoei
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
HCCIICIOBAaHUH B o0jacTh cBoeil mpodecCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3yEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

OIIK-3 CniocoOeH BRIOMPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 Cnocoben ananu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHss 3HAHHS B
pa3IMUYHBIX 001ACTAX HAYKH (TEXHUKH)

OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAET U YYUTHIBAET HA MPaKTHKE
CPaHULbl MPUMEHUMOCTH MOJYyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bHU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
(U3MKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLICHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO
MPOBEICHUS HAYYHOTO MCCIIECO0BAHUS




OIIK-5 CriocoOeH 1 ToTOB K MOBBIIICHUIO OIIK-5.3 Crpemurcs K TOJYyYEHHUIO HOBBIX 3HAHUIA,
KBaJTU(HUKALMH, TPOPECCHOHAILHOMY POCTY U |IPO(EeCCHOHATIBLHOMY U IMYHOCTHOMY POCTY

PYKOBOZICTBY KOJUIEKTHBOM B cepe cBoei
po¢eCcCHOHANIBHOMN e TeIbHOCTH, TOJIEPAHTHO
BOCIIPMHUMAs COLIMAJIbHbIE, STHUYECKHE,
KOoH(pecCHOHANbHBIE U KYJABTypHBIC PAa3IUUHs

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON

[MK-1 CriocobeH craBuTh, GopMann3oBbIBaTh 1 |ACATCILHOCTH

pears 3a1a4u, B ToM uncie pa3padareiBath 1 [IK-1.2  CnocobGeH  BBIOBUTaTH  THIOTE3bl, CTPOUTH
UCCIIE0BaTh MaTeMaTHYECKUE MOJEIH MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
W3y4YaeMbIX SABJICHUN U MPOLIECCOB, CHCTEMHO  |SBJICHHH U MIPOLIECCOB, OLICHUBATh KA4€CTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CnocoOeH mNpUMEHSTh TeOpeTHYecKHe U (WIIH)
SKCIIEPUMEHTAJIbHBIE METOJIbl MCCIIEIOBAHUI K KOHKPETHOM
HAayyHON 3ajade W  HMHTEPIPETHPOBATh  IOTyYEHHbIE

pe3yabTaThl
[TK-2 CriocoOeH caMOCTOSITEIEHO WIIH B [IK-2.2 CnocobeH mpoOBOAWTH ampoOaIio pe3ylIETaTOB
KadecTBe YJicHa (PyKOBOJMTEIS) MaJIOTO HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
KOJUICKTHBA OPTaHW30BEIBATh U IMTPOBOIUTH yONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

Hay4YHbIC UCCIICAOBAHUSA U UX anpo6aumo

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbsrare nzyueHus qucuiuinHbl «Kinaccuueckue W KBAaHTOBBIE CIIydaifHbIE NMPOLECCHD 00ydaroMnCs
JOJKEH:

3HAThb:

-OCHOBHBIC BHbI KJIACCHYCCKHUX M KBAHTOBBIX CquaﬁHBIX mpouecCoB,
-OCHOBHBIC CBOICTBA CHy‘IaﬁHBIX IponecCoB, CXOAHBIC B KIIACCUYCCKOM U KBAHTOBOM CJIydac;
-OCHOBHBIE CBOMCTBA cnyqaﬁHbe poLeCCOB, pa3IMIaoIue UX B KIIACCUYCCKOM U KBAHTOBOM Clly4dac.

YMeThb:

-BBIYHCIISITH OCHOBHBIE XapaKTEPUCTHKH CIIy4YalHBIX MPOLIECCOB;

-aHaJIM3UPOBATh CBOMCTBA CIIy4alHOIo Ipoliecca [0 €ro XapaKTepUCTHKaM;

-3aMHCHIBATH KIIACCUYECKHE U KBAHTOBBIEC IIPOIIECCHI B BHJIE CTOXaCTUYECKUX HHTErPaJIOB.
BJa/IeTh:

- METOJJaMH{ BBIYHCIICHUS XapaKTEPUCTUIECKUX (PyHKIMIT KBAHTOBBIX COCTOSHHIA;

- OCHOBHBIMH METO/IaMH OMUCAHMS CITy4alHBIX MPOLIECCOB U UX CBOWCTB;

- METOIAMHU CPAaBHEHUsI KJIACCUUECKUX U KBAaHTOBBIX KOPpEJIALIUH.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

1) Ompenenurte, MOXET JIM JaHHas Marpulla OBITh KOPPENSIUOHHOW (yHKIMEH TaycCOBCKOTO
CIIy4aifHOro mporuecca.

2) BoCTaHOBUTH XapaKTEPUCTHUECKYIO (PYHKLHUIO TayCCOBCKOTO CIIy4aiHOIO Mpolecca Mo 3aJaHHBIM
CPEIHUM U KOPPEJILMOHHON MaTpHLE.

3) Ilo xapakrepucTudeckoi ()yHKIIMU TayCCOBCKOTO CIIy4aifHOTO Mpoliecca HAiTH €r0 MOMEHTHI.

4) Ilo 3agaHHOMY CEMEWCTBY HEKOPPEJIMPOBAHHBIX CIy4YalHBIX BeJW4yMH (X n, n=1,2,3,4,...)
MOCTPOUTH HEMPEPHIBHBIN B CPETHEKBAIPATUIHOM IIPOIECC C 33/ IaHHON KOPPETSIIMOHHON (QYHKIHEH 1
CPEIHUMU 3HAUYCHUSMU.

5) Tlo 3apanHO# KOPPETSAIUMOHHON (PYHKIUH CTALIMOHAPHOTO CIyYaHOTO MPOLECca BOCCTAHOBUTH €r0
CIIEKTPaJIbHYIO INIOTHOCTb.

6) Ilo 3amaHHOMY HpPEACTABICHHUIO CTAI[MOHAPHOTO CIY4YalHOIo Ipolecca B BHUAE CTOXAaCTHYECKOTO
MHTErpalla, HAalTH CIIEKTPATBbHYIO TUIOTHOCTH MpoIiecca.

7) Bvruncnuth xapaktepucTHuecKue GyHKIUH ISl KOTEPEHTHBIX U CKAThIX KOTEPEHTHBIX COCTOSIHUH.
8) BbluMcaUTh XapaKTepUCTUYECKYIO (PYHKIIMIO THOOCOBCKOTO COCTOSHUSI.




9) Haiinute KOppenAMOHHYO (PyHKINIO KBAHTOBOTO CIIy4aiHOTO MpoLecca, MPEeICTaBICHHOTO B BUIE
CTOXAaCTUYECKOTO MHTETpaa.

Cemectp 10.

1. Chopmymupyiite u nokaxute Teopemy Korenpaukosa-lllenHoHa.

2. Uto Takoe xapakrepucTudeckast (pyHKIHS KBAHTOBOTO COCTOSIHUS?

3. Harmummre o0muii Buj XapaKTepUCTUIECKON (YHKITMH KBAHTOBOTO TayCCOBCKOTO COCTOSTHHUSI.

4. Uto Takoe TiOOCOBCKOE COCTOSTHUE?

5. Jaiite omnpeneneHHE KBAaHTOBOIO CIyYalHOIrO TMpOLECCa, €ro XapakTepUCTUUYECKOH U
KOPPEISIMOHHON (PYHKITUH.

6. Uto Takoe HepaBeHCTBO bema M Kak €ro MOXHO MPUMEHHUTH JJIsl MCCIEAOBAaHUS KOPPENsuui
CiyJaifHoTO Tporecca’?

7. Haiite ompeselieHne CUMMETPUYHOTO TpocTpaHcTBa (Doka Haa OJHOYACTHUYHBIM THIHOSPTOBHIM
MIPOCTPAHCTBOM.

8. JlaiiTu ompezeneHus OMEPaTOpPOB POXKACHHS, YHHUYTOKEHHUS M UKCIa YaCTHI] B CHMMETPUYHOM
npoctpancTBe Doka.

9. NaiiTu onpe/ieieHne KBAaHTOBBIX CITYYailHBIX MPOIIECCOB POXKIACHUS, YHUUYTOXKEHUS U YHCIIa YaCTHIl.
10. JlokaxuTe, 4TO KBAaHTOBBIEC MPOIECCHI POKIACHUS M YHHUTOXKCHHSI CTOXaCTUYECKH SKBUBAJICHTHEI
BHHEPOBCKOMY IIPOILIECCY.

11. Jlokaxkute, YTO KBAHTOBBIN MPOLIECC YUCIIA YACTHUI] CTOXaCTUYECKH IKBUBAJIEHTEH ITyaCCOHOBCKOMY
po1eCCy.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[Tepeuenp KOHTPOIBLHBIX BOMPOCOB U 3aaHui (9 cemectp):

1. Jlalite ompeneneHnue ciydaifHOTO Ipoliecca, ero GyHKIMH paclpe/eIeHUs] U XapaKTepUCTHUIECKON
¢GyHKUINH.

. IlpuBeanTe oOmuii BUI GyHKUMHU pacipeaeeHNs I'ayCCOBCKOTO CIy4aifHOroO Ipolecca.

. JlaiiTe onpezenenne npouecca ¢ HE3aBUCUMBIMU IIPUPAIICHUSIMH.

. JlaliTe onpeneiaeHue BUHEPOBCKOIO CIIy4allHOTO IIpoliecca.

. JlaiiTe onpezeneHne MyacCOHOBCKOTO CITy4aiiHOTO Mpoliecca.

2
3
4
5
6. Uro takoe criekTpaibHas (PyHKIHS CTAIMOHAPHOTO CIIy4ailHOTrO Iporecca?
7. llpuBenute GOpMYyIHPOBKY U TOKaKkUTe TeopeMy boxHepa-XuH4nHa.

8. Uro Takoe CHeKTpaIbHOE MPEACTABICHUE CTAIMOHAPHOTO CIIy4YaiiHOro mpoiecca?
9

KakoBbl 0COOEHHOCTH CTAIlMOHAPHBIX IMPOIECCOB, IS KOTOPHIX CHEKTPAIbHAS TUIOTHOCTh UMEET
KOHEYHBIA HOCUTENDL?

10. J{aiiTe onpeneneHue CTOXaCTHYECKOTO HHTETpaia.
11. latiTe onpesienieHre OEIOTO IIyMa.

[Mpumepst 6uneros (9 cemecTp):

buner 1.

1. KakoBbl 0COOEHHOCTH CTAllMOHAPHBIX MPOLECCOB, ISl KOTOPBIX CIEKTPalIbHas INIOTHOCTh UMEET
KOHEYHBIH HOCHUTENb?

2. JaiiTe onpeaeneHne CTOXacCTHYECKOro HHTerpaa.

burer 2.

1. IlpuBenute GOpMYIUPOBKY U TOKaKUTE TeopeMy boxHepa-XuH4nHA.

2. Yto0 Takoe creKTpalbHOE MPEACTABICHHE CTAIIMOHAPHOTO CIlydaiiHOTo mpouecca’?

[lepeueHp KOHTPOJIBHBIX BOIIPOCOB u 3aganuii (10 cemectp):

1. Chopmymupyiite u nokaxute Teopemy Korenpaukosa-lllenHoHa.
2. Uto Takoe xapakrepucTrudeckast (pyHKIHS KBAHTOBOTO COCTOSTHUS?



3. Harmummwure oOmunii BUA XapakTepuUCTUIECKON QYHKIIMM KBAHTOBOTO I'ayCCOBCKOTO COCTOSHHSL.

4. Yto Takoe rubOCOBCKOE COCTOSHHE?

5. Jlaiite omnpenesieHHE KBAHTOBOIO CIIyYalHOIO IIpOLECCa, €ro  XapakTepUCTUYECKOM U
KOPPEISILUOHHON (PYHKIIUI.

6. Uto Takoe HepaBeHCTBO bemra M Kak €ro MOXHO NMPUMEHHUTH ISl MCCIEAOBAaHUS KOppPELUl
cityJaifHoro mporecca?

7. JlaiiTe ompeneneHWe CHUMMETPUYHOTO MpocTpaHcTBa Poka HaJl OAHOYACTHYHBIM THIIbOSPTOBHIM
MIPOCTPAHCTBOM.

8. JlaliTh ompeAesieHuss ONepaTopOB POXKACHMS, YHUUTOXKEHUS M UYUCIA YacTHI] B CHMMETPUYHOM
npocrtpaHcTee Doka.

9. laiiTi onpezneneHUe KBaHTOBBIX CIIy4alHbIX IPOLECCOB POXKICHUS, YHUYTOKEHUS U YUCIIa YacTULL.
10. JlokaxxuTe, 4TO KBAaHTOBBIE IPOLIECCHI POXKAECHUS U YHUUTOXKEHUS CTOXaCTUUYECKHU SKBUBAJICHTHBI
BHHEPOBCKOMY IIPOLIECCY.

11. JIokaxxute, YTO KBAHTOBBIM MPOLIECC YNCIIA YACTHUL] CTOXaCTUIECKN HKBUBAJIEHTEH ITyaCCOHOBCKOMY
IpoLeccy.

[Mpumepst 6uneros (10 cemectp):

buner 1.

1. [Ipencrapnenue BunepoBckoro npoiecca B cMMMETpUYHOM IpocTpaHcTBe Doka.

2. TlocTpouTh CEMEHCTBO OINEpParopoB B CHUMMETPHUYHOM THpocTpaHcTBe @DOKa, CTOXaCTHUYECKH
SKBUBAJIEHTHOE

rayCCOBCKOMY CIIy4aifHOMY IPOIIECCY C HYJIEBBIMHU CPEIHUMH U 33aHHOU KOPPEISIIMOHHON (QYHKIIUEH.

buier 2.
1. [IpencraBnenue IlyaccoHOBCKOTO Iporiecca B CHMMETPUIHOM IipocTpaHcTBe Doka.

2. BBUHACIUTH CTOXaCTUYECKUN HWHTETpall OT 3aJaHHON (PYHKIMHU IO TPOIECCYy COXPAaHCHUsS YUCiIa
YaCTHIL B

CUMMETPHUYHOM npocTpaHcTBe Doxka.

Kpurepun onennBanus
- onenka "ommuHo  (10)"  BBICTaBNSeTCS ~ CTYAGHTY, IIOKa3aBIIEMY  BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHWA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUM;
- omeHka  "ommmuHo  (9)"  BBICTaBISETCS ~ CTYAGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, INTyOOKHE 3HAaHHUS yueOHOM MPOrpaMMbl AUCIUITIIMHBL U YMEHUE IPUMEHATh UX
Ha TpaKTHKE MPHU PELICHHH KOHKPETHBIX 3ajad, cBOOOJHOE U MpaBWIIbHOE 0OOCHOBAaHUE NMPHHATHIX
peLIEHN;
- omeHka  "ommmuHO  (8)"  BBICTABISETCS ~ CTYAGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yueOHOMH MporpaMMbl AUCIUIIMHBL U YMEHUE IPUMEHATh UX
Ha MPaKTHKE [IPH PEILICHMH KOHKPETHBIX 3ajiad, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN;
- orerka "xopomro (7)" BBICTaBISETCS CTYACHTY, €CIIM OH TBEpPAO 3HACT Marepwall, 'PaMOTHO U TIO
CYLIECTBY M3J1araer ero, yMeeT NPUMEHUTh MOJyUYCHHbIE 3HAHHUs Ha MPAaKTUKE, HO JIOIYCKAeT B OTBETE
WM B PELIEHUHU 3a]jad HEKOTOPblE HETOYHOCTH;
- omeHKa "xopomio (6)" BBICTAaBISETCS CTYIEHTY, €CJIM OH 3HAET MaTepual, TPaMOTHO H IO CYLIECTBY
U3JIaraeT ero, ymMeeT NPUMEHUTH I10JIyYE€HHbIE 3HaHMS Ha IIPAKTHKE, HO JIONyCKaeT B OTBETE WIU B
pEILIeHUN 3a/1a4 HEKOTOPhIE HETOUHOCTH;
- oLleHKa "xoporio (5)" BeICTaBIsIETCS CTYACHTY, €CIIM OH 3HAET MaTepua, IO CYIIECTBY M3JIaraeT ero,
yMeeT MPUMEHUTDH TMOJyuYeHHbIC 3HAHHUS Ha MPAaKTUKE, HO JOIMYCKAET B OTBETE WM B PEIICHUH 3a/ad
HEKOTOPbIE HETOYHOCTY;
- oleHKa "yaoBIETBOpUTENHHO (4)" BBICTABISIETCS CTYIEHTY, IOKaszaBlieMy (parMeHTapHbIN,
Pa3po3HEHHBIA XapaKTep 3HAHUI, HEIOCTaTOYHO MpaBUIIbHBIE (OPMYIUPOBKA Oa30BBIX TOHSITHH,
HapylleHHsl JOrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUN [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
BJIQJICIOIIEMy OCHOBHBIMH pa3liellaMd Y4eOHOHW NpOrpaMMbl, HEOOXOOUMBIMH JUIS JalibHEHIIEero
00yueHHs ¥ ciocOOHOMY IIPUMEHSTH OTy4eHHbIE 3HAaHHA 10 00pas3Ily B CTaHIapTHOM CUTYyalluH;



- oueHka "ygosierBopuTenbHO (3)" BBICTABISIETCS CTYIEHTY, I[OKaszaBlieMy (parMeHTapHbIH,
pa3pO3HEHHBIN XapakTep 3HAHUIl, HEJOCTaTOYHO NpPaBWIbHBIC (HOPMYIMPOBKA O0A30BBIX IMOHATHM,
HapylIEHUs JIOTHYECKON MOCIe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
BIIaJieIoNnieMy (parMeHTapHO OCHOBHBIMH pas3fellaMH Y4eOHOH IporpaMMbl, HEOOXOAMUMBIMU IS
JaJibHEeHIero o0y4eHus: 1 CcnocoOHOMY MPHUMEHSTh HMOIY4YEeHHBIE 3HaHUS 10 00pa3lly B CTaHAAPTHOM
CHUTYaINH;

- OllcHKa "HEYOBIETBOPUTEIHHO (2)" BBICTABISETCS CTYACHTY, KOTOPBIH HE 3HAET OOINbIIeH YacTh
OCHOBHOTO COZACP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOIMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYEeHHBIC 3HAHUS MIPU
pEILIEHUH TUTIOBBIX NPAKTUYECKUX 3a7ad;

- oueHKa "HeyaoBieTBOpUTENbHO (1)" BBICTABIAETCS CTYAEHTY, KOTOPBIH HE 3HAEeT (OPMYIUPOBOK
OCHOBHBIX NOHATUH JUCIUIINHBL.

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems npoBeneHus 1upGepeHINPOBAaHHOTO 3a4eTa U IK3aMEeHa 00yJaromecss MOTYT IT0JIb30BaThCs
TOJIBKO MPOTPaMMOM TUCLUTITHBI.

[Tpu npoBeneHnn nupPEpeHINPOBAHHOTO 3a4eTa M dK3aMeHa O0ydaromemycsl mpemocTaBisercs 1
aCTPOHOMHMYECKHMH 9ac Ha moArotoBKy. Ompoc oOyuaromierocs 1mo OWIeTy Ha YCTHOM JK3aMEHE He
JIOJDKEH TIPEBBIIIATh IByX aCTPOHOMUYECKUX YacOB.



