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AHHOTANMA
Kypc nekmnuii mMOCBsIEH TOYHBIM M HENepTypOaTHBHBIM pe3ynbTaraM B KBaHTOBOMEXaHUYECKHX U
KBAaHTOBOIMOJICBBIX 3a/ladyaX C OJHUM MPOCTPAHCTBEHHBIM u3MepeHusM. M3maraiorcss mnpocTenme
WHCTaHTOHHBIE MeTO/bI, MeTonl 1/N-pasznoxenus, an3ari, bere u Tounsle S-matpuiiel. B xauecTBe mpuMepos
ucronb3ytorcss  O(N)-CHMMETpUYHBIE CHTMa-MOJeNH, Mojenu TuppuHra u cuHyc-lopmoHa, memodxku
laiizenOepra, mMomenu Jbpaa, a Takke TouyHoe penienue 3amadn Konmo. ConmepikaHue Kypca pacCuUTaHO Ha
CTYAEHTOB-TEOPETUKOB, XOPOLIO 3HAKOMBIX C KBAHTOBOW MEXaHUKON M KBAHTOBOM TEOPUEH MOJISI.

1. leau u 3apauun

eap AUCUMNIMHBI

HU3JI0KCHHUEC TOYHBIX U HeHepTyp6aTI/IBHBIX PE3YJIBTATOB B KBAHTOBOMCXAHUYCCKUX U KBAHTOBOIIOJICBBIX
3aJa4ax ¢ OAHUM IPOCTPAaHCTBCHHBIM U3MEPCHUAM.

3agauu AU CHUILIHHBI

- TIO3HAKOMUTH CTYJICHTOB C OCHOBHBIMH HOHSATHSIMH M UAESIMHU B 3TOM 00JIACTH, C OCTAaHOBKOM 33134
U IIOJXOAAaMHU K uXx peuieHusiM. Ilpeanonaraercs, 4To npociyias 3TOT Kype, CTyAEHTbl CMOI'YT YUTaTh
Y TIOHUMATh TEKYIOLIYI0 HAy4HYIO IEPHOAUKY B 3TOH O00JaCTH.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

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

VYK-1.2 OcymecTBisieT MOUCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX KICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTEILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HHUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESTENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIBbHOCTH

VYK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VK-2.4 Ilpeacrapnsier myOIMYHO PE3yabTaThl MPOEKTa (MK
OTHENBHBIX €ro JTamoB) B (OpME OTYETOB, CTaTeH,
BBICTYIUICHMH Ha HAyYHO-NPAKTUYECKUX KOH(EpeHIUsIX,
ceMUHapax | T.II.

YK-4 CriocobGeH mpuMeHsI T COBPEMEHHbBIE
KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCIIE
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT
aKaJIeMHYECKOT0O M PO(ecCHOHAIBEHOTO
B3aUMOJICHCTBUS

VK-42 Bnageer HaBBEIKAMHU, HEOOXOAUMBIMM  JUIS
HalMCaHus, MHChMEHHOTO TIEPeBOAa W PEAaKTHPOBAHUS
Pa3TUYHBIX aKaJIeMUYECKHX TEKCTOB (pedeparoB, 3cce,
0030poB, cTarei u T.1.)

YK-4.3 Criocoben MIPENICTABIATh Pe3yABTATHI
aKaJIeMUYECKOM M TNpo(eCCHOHANBHON AEATEIbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEXKIyHapOAHbIE

VYK-4.4 CrnocobGeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U PO(EeCCHOHATIEHOTO B3aUMOJCHCTBUS

YK-6 CriocobeH onpeiessITh U peaan30BhIBaTh
MPHOPUTETHI COOCTBEHHOMN AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOILICHKH

VK-6.2 OueHuBaeT CBOIO JIESATEILHOCTb, COOTHOCHUT LU,
CIIOCOOBI WM CPEJICTBA BBITIONHEHUS JACITEIHHOCTH C e
pe3ynbTaraMu

OIIK-1 Bnaneer cuctemoli pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTn
(hu3HMKO-MaTEeMaTHIECKUX HAyK

OIIK-1.1 3HaeT ®W  CcOOCOOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesTeNbHOCTH  (yHIAaMeHTallbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAYK

OIIK-1.2 Cnocobern 0000mmars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IaCTH
npo(heCCHOHATBHOM ESTENbHOCTH




OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00NacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer nipeacraBicHre 00 aKTyalTbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOH JIeSTENLHOCTH, CIIOCOOCH
Ha HAayYHOM S3bIKE (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 Umeet npeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIIC/IOBAaHWI B paMKax TEMaTW4YecKoil obmactu cBoei
npo¢ecCHOHANIBHON eI TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBAaHUH B o0jactu cBoeil mpodeCcCHOHANBHOM
JESTEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIOIb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOH
nuTeparype, o0nagaer HaBbIKAMHU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

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

OIIK-3.1 CnocobeHn aHanmu3upoBarh 3ajady, IJIAHHPOBAThH
MyTH pEIIeHHs, Mpeiarath U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, NPUMEHss 3HAHHS B
pa3MUYHBIX 001aCTIX HAYKH (TEXHUKH)

OIIK-3.3 BnageeT aHAIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMH pelIeHHs], TOHUMAET U YYUTHIBAET HA MPAKTHKE
CPaHULbl MPUMEHUMOCTH MOJIyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATyphl,
MPUMEHEHHSI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3UKO-MaTEMaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIY4YEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICTOBAHUS

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(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.3 CrpeMutrcsi K TMOJyYEHUIO HOBBIX 3HAHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1 CnocoGen craBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

IIK-1.1 CrocobeH HaxXomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3pabOTaHHON
MOJENN

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

[IK-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe uJieHa (PYKOBOIUTEIS) MAJIOTO
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHbIC UCCIICIOBAHMS U MX alpoOaIiyio

[IK-2.1 Cnoco0eH IUIaHUPOBAaTh M TPOBOAWUTH HAYYHBIC
HCCJICAOBAHUS CAaMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH mpoOBOAWTH ampoOaIio pe3ylIETaTOB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
yONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx




[IK-3 Cnocoben mpodeccuonanbpuo padorars ¢ |[IK-3.3 CnocobeH oneHHBaTh TOYHOCTh IOJyYEHHBIX
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM OKCTIEPUMEHTAIBHBIX (UUCIICHHBIX) PE3YJIbTATOB
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CIIeATN3NPOBAHHBIMH TAKETAaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)

B pesynbrare 0cBOGHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbI

3HAThb!
- OCHOBHBIE MOHATHSA 10 TEME JUCLUTUTUHBIL.

YMETb:
- TIOJIb30BaThCS PA3BUTHIMU B PaMKaxX JUCLUIUIMHBI METOAAMH MCCIIEAOBAHNUS, PEIIaTh 3aJa4H 110 TeMe
JUCHUTUIAHBI.

BJIaJICTh:
- MareMaTM4ecKUM M TOHATHUHHBIM anmaparoM M METOJaMH HCCIEJOBaHUH, COCTaBISIIOIIUMHU
CozlepKaHNe TUCLUIUTUHBI.

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

4.1. Paznenbl nuctMIiInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHSATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora

O(2)-monenp u nepexo
Kocrepnuna-Tayneca. bo3zonuzanus
1 Monenn Tuppunra. PeHopmrpynma uist 5 15 15
repexona Kocrepauma--Tayneca.
O(N)-monens: 1/N-paznoxeHue.

O(N)-mozenb:  MHTETPUPYEMOCTh U
TouHas S-marpuna. Moxens Tuppunra:
pelmieHne  MeTOAOM  aH3arua  bere.
CrnuHoBas merouka [aiizenOepra u ee
CKCWJIMHIOBBIM  IIpenesl.  YpaBHEHUE
Sura-bakcrepa u anzari bere.

Anrebpanueckuii anzari bere. Perenne
ypaBHeHU# bere. 3amada Koumo: BBIBOA
an3arna bere. 3amaua Konpo: pernenue
ypaBHeHMiI bete.

Htoro yacos 15 45 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 3 (Ocennuii)

1. O(2)-momens u nepexon Kocrepnuna-Tayneca. bozonuzauns monenu Tuppunra. Penopmrpymma
s iepexona Kocrepnuna--Tayneca. O(N)-monens: 1/N-paznoxenue.



O(2)-monenb u nepexon Kocrepnuma—Tayneca.

e Buxpu B O(2)-Moneinu 1 KyJIOHOBCKHII ra3.

® 3anuch yepe3 HEeJTOKAIBHOE TI0JIe M AKBUBAJICHTHOCTH MOJIeH Sin-IopoH.

e [Iepexon mia3ma—ras.

e MacmtaOHast pa3MEepHOCTh BO3MYIIAIOLIETO OIIEpaTopa U TOYHOE 3HAYCHNE TOYKH Mepexoa.

bosonuzauus monenu Tuppunra.
e [IpesncrasieHne GepMUOHOB uepe3 0030HHBIC TOMsI (0030HHU3AIIHS).
o CokpallleHrne pacXo/sIIIUXCs YacTel B JarpaHKUaHe U TOYHAs CBA3b MEXKIY KOHCTAaHTaMH CBSI3U.

O(3)-Mopenb: TeHepalusi MacChl HHCTAaHTOHAMH.

e Tomonoruyeckue cBoiictBa O(3)-Mozmenu, TONOJOTUYECKH HETPUBHAIBHBIC pEIICHHS B
€BKJINJJOBOM TUIOCKOCTH.

e KadecTBeHHOE OINUCaHUE reaepan MaCCbl MHCTAHTOHAMU.

O(N)-monens: 1/N-paznoxeHue.

e Teopus Bosmyenuit mo 1/N st O(N)-moznenu.

® [eHepalus MacChl.

o KuHemMaTHuecKue yCIOBHS PACCESHUS U BBIUUCICHUE S-MaTPHUIIBI TI0 TEOPUH BO3MYIICHHUH.

2. O(N)-Mofienb: MHTETPUPYEMOCTh M TOYHast S-marpuiia. Moxenp THUppHHTa: penieHue MeToJ oM
am3zatia bere. CrwmHoBas 1menouka [aiizenOepra W ee CKEHIMHTOBBIA TIpenel. YpaBHEHHUE
SHra-bakcrepa u ansary bere.

O(N)-Mozesb: HHTETPUPYEMOCTb U TOUHAS S-MaTpuIia.
e Bricine nHTerpasl ABWXKEHUS U (paKTopH3anus S-MaTpHil.
e YpaBHenue SHra—bakcrepa.

e Bruucienue S-marpunsl O(N)-mozmenu w3 yCJIOBHE  (akTopusallud W MEpTypOATUBHOTO
pesyabrara.

Mogens TuppuHra: pemenne MeTofoM an3aria bere.

o [IceBnoBakyyM U BOJIHOBBIC (DYHKLIMHU Mozaenu Tuppunra B aH3arue berte.
® VYpaBHeHMs bete n nx TepMogMHAMUYECKUH TIpEAelT.

o CriexTp U S-mMaTpuLa MOAEIH.

CrmHoBas nienouka ["aiizeHOepra v ee CKeHIMHTOBBIN TIPEJIEI.

o XYZ-Mmonens.

e [IpeoGpasosanne Mopnana—Burnepa u X Y-Mozens.

o CKeIITMHTOBBIN Mpeies U CBsI3b ¢ Mojienbio Tuppunra/sin-l'opaoHa.

VYpasuenue Snra—bakcrepa u an3arn bere.

® XX7-M0A€eNb U MIECTUBEPIINHHAS MOZEIb.

e VpaBHeHue fHra—bakcrepa 1 KOMMyTHpYIOLIHE TpaHC(ep-MaTPUIIBL.
e KoopaunatHsiii anzaty bere.

3. Anrebpanueckuii an3ariy bere. Pemenne ypasaennii bete. 3amaua Konmo: BeiBon an3arma bere.
3anauya Konpo: pemenue ypaBHenuii bere.

Anrebpanueckuii an3aril bete. Pemenue ypaBuenuii bere.

e [IceBnoBaKkyyM 1 COOCTBEHHBIE COCTOSIHUS B paMKax anredpanyueckoro ansaria bere.
® YpaBHeHMs bere U UX pelleHue B TEPMOAMHAMAYECKOM IIpeselIe.

e BriunciieHue cBOOOIHOW PHEPTUH IIECTUBEPITMHHON MOJIEIH.

3agaua Konmo: BeiBOx an3aria berte.
e Dddexr Kono.



o [IpuBeneHue 3aa4u K OZHOMEPHOM.
e [lepBuuHbIi U BTOpUYHBIN aH3arL bere.
e Cucrema ypaBHeHui bere s 3anaun Konno.

3anauya Konpo: pemenue ypaBuenuii bere.

® OCHOBHOE COCTOSTHHE B HYJIEBOM MarHUTHOM IIOJI€.

e OOcyxaenue BbIBoja (hopMyinbl AIsi HAMArHUYEHHOCTH IS CHCTEMBl BO BHEIIHEM MarHUTHOM
noie.

e Kparkoe oOCyk1eHHEe CiIy4ast KOHEUHOH TeMIepaTyphbl.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0MMO AJIsl OCYIIeCTBJICHHUS 00Pa30BATEJILHOIO
npouecca o JHCHUIIMHE (MOXYJII0)

VYuebHas ayquTopusi, 10CKa, TP HEOOXOAUMOCTH MEHAIIPOEKTOP, IKPaH.
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7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)
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8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJIIOYasi epeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

[TpencraBnenue MaTepuasa Ha JOCKE W/WIIN TP MIOMOIIH MeuanpoeKTopa. Bo3aMokHO ncronbp30BaHue
1O 11t CUMBOJIBHBIX /WM YUCIICHHBIX BBIYUCIICHHN.

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 OOJDKCH 3HAThb OCHOBHBLIC ONPEACIICHUSA W IIOHATUA,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCUICHUS PA3JIMYHBIX 3a1a4.

VYenenrHoe ocBoeHHE Kypca TpeOyer:
— MOCEICHUS BCEX 3aHATHH, MPEAYCMOTPEHHBIX YUE€OHBIM TJIAHOM IO JAUCIHIUIAHE,
— BEJICHUS KOHCIIEKTa 3aHATHIA;



— HaNpsDKEHHON CaMOCTOSTENLHOM Pa0OTHI CTYJICHTA.
CamocrosiTenbHas padoTa BKIIOUAET B Ce0s:
— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuana, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYJICHTaM Ha 3aHATHUSIX;

— MOJITOTOBKY K BBIMOJIHEHUIO 33JJaHUI TEKYLIEH U IPOMEKYTOYHOM arTecTaluu.

[Tokazarenem BiIaJicHUs MaTepUaIoOM CITY>KAT YyMeHHE Oe3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TeMaM
JUCIUTLIAHEL

BaxxHO m0OWTHCS TMOHMMaHUS M3y4aeMOro Marepuaia, a He MEXaHHYEeCKOTrO ero 3amoMuHaHus. [lpum
3aTPYJHCHUH W3yUYeHHs] OTACIBHBIX TEM, BOIMPOCOB, CIEAYET OOpamaThCsl 3a KOHCYNBTAIMSIMHU
MPEIoIaBaTeIIIo.

Bo3MoxxeH npoMeKyTOYHBIM KOHTPOJIb 3HAHUN CTYJEHTOB B BHUJE PEIICHUS 33a/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHH.



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

kageapa npobiem TeopeTrnueckor pu3nku (Teoprpymnma l'oppkoBa)
Kypc: 2

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

PaszpatGoTunk: M.1O. JlamkeBuy, kaHAa. pu3.-MaT. HAYK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TIOIX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.2  OcymecTBisieT TMOWCK BapHaHTOB  pEIICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyallud Ha  OCHOBE
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

YK-1.3 Pa3pabarsiBaeT CTpaTeruo JOCTHKEHUS

[IOCTABJICHHON IeIM Kak I10CJIEA0BaTeIbHOCTh I11aroB,
NpeaBUAS PE3YJbTaT KaKJOro M3 HHUX U OLEHUBAas HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
JEATENBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero peajin3anuu

VYK-2.4 Ilpeacrapnsier myOIMYHO PE3yJabTaThl MPOEKTa (MK
OTHENBHBIX €ro J3TamoB) B (¢OpMe OTYETOB, CTaTeH,
BBICTYIUICHUM Ha HayYHO-NPAKTUYECKUX KOH(pEPEHIHSIX,
CEeMMHapax U T.II.

YK-4 CriocoGeH mpUMEHSITh COBPEMEHHbBIE
KOMMYHHKATHBHbBIC TEXHOJIOTHH, B TOM YHCJIC
HAa UHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U MpoQeccCHOHaTBEHOTO
B3aNMOJCHCTBUS

VK-4.2 Bmageer HaBLIKAMH, HEOOXOOUMBIMHM IS
HaIlMCaHUs, MHUCHMEHHOTO TIEPEBOAa W PEAAKTHPOBAHUS
pa3IMUHBIX aKaJeMHYECKUX TEKCTOB (pedepaToB, 3cce,
0030poB, cTaTei u T.1.)

YK-4.3 Criocoben NPEACTaBIIATh Pe3yNbTaTh
aKaJIeMUYEeCKON W TPO(eCCHOHANBHON JEATEIbHOCTH Ha
Pa3IUIHBIX Hay4YHbBIX MEpOTIPHATHSIX, BKJTIOYAst
MEXIyHapO/IHbIE

VYK-4.4 CrniocobeH HCIoNb30BaTh COBPEMEHHBIE CPENICTBA
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M MPO(eCcCHOHAIEHOTO B3aNMOAEHCTBHS

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

VK-6.2 OueHuBaer CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpPEICTBa BBIMOJHEHUS JIESTENLHOCTH C €€
pe3yabTaraMu

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
nmpo)eCCHOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3y/IbTaThl HAayYHBIX MCCIECJOBaHUI B 0O0JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3UKH M CHOCOOEH WX NPUMEHSTh NpHU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer npeacrasieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HAayYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

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

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
HCCIICIOBaHUH B o0jacth  cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMHU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-3 CniocoOeH BRIOMpATh U (HITH)
pa3pabaThIBaTh MOXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U

OIIK-3.1 Crocoben aHanmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, MpeiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHSs 3HAHHS B
pa3IMYHBIX 001ACTAX HAYKH (TEXHUKH)




OrpaHWYCHUA PA3JIMIHBIX MCTOIOB PCIICHNA OIIK-3.3 BiageeT aHAJIMTUYECKUMU M BBIYUCIUTEILHBIMHA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

OIIK-4.1 Cnoco0eH NpUMEHATH 3HAHUS M HABBIKU IIO
UCTIOJIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOrPAMMHBIX ITPOLYKTOB

OIIK-4 CriocoGeH ycIenHo peann30BbIBaTh
pelIeHHe TOCTaBICHHON 3aJa4u, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
NPUMEHSISI 3HAHUS U HAaBBIKH B 00J1aCTH
(U3MKO-MaTEeMaTHYECKUX HAYK U
MH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX

OIlK-4.2 CrnocoObeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYITHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX

o PE3YyNbTaToB
TEXHOJIOTHH
OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO
MPOBEICHUS HAYYHOTO MCCIIEA0BAHUS
OIIK-5 CriocoGeH 1 ToTOB K MOBBIIICHUIO OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHUIA,

KBaJTU(HUKALMH, TPOPECCHOHAIEHOMY POCTY U |IPO()ECCHOHATIBLHOMY U IMYHOCTHOMY POCTY
PYKOBOZICTBY KOJUIEKTHBOM B cepe cBoei
po¢eCcCHOHANIBHOM 1S TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COLIMAJIbHbBIE, STHUUECKUE,
KOoH(pecCHOHANbHBIE U KYJABTypHBIC PAa3IUIHs

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM unciie paspadareBath 1 |[IK-1.2  CrnocoGeH  BbIABUTATH  THUIOTE3Bl, CTPOUTH
UCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MareMaTHYeCKHe MOJAENM M ONMCAHWA HU3Y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJICHHUH U MPOIIECCOB, OLICHUBATh KAYE€CTBO pa3paboTaHHOM
aHaJM3MPOBATh HAy4YHbIEC MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAayIHBIC PC3YJIbTAThI I1K-1.3 CnocoOeH NpUMEHSTh TeOpeTHYeCcKHe U (WiIH)
OKCIIEPUMEHTAIBHBIC METOJIbI MCCICAOBAHUN K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE

pe3yabTaThl
[IK-2.1 CnocoGeH I1ulaHUpOBaTh M MPOBOAWTH HAYYHBIC

[TIK-2 CriocobeH caMOCTOATEILHO WU B HCCJIEOBAHUS CaMOCTOSTEIBHO WIM B COCTaBE HAay4YHOI'O

KadecTBe 4JieHa (PyKOBOAUTEIS) MaJIOTO KOJUJICKTHBA

KOJIJICKTHBA OPraHU30BbIBATh U MPOBOJANTH I1IK-2.2 CnocobeH MNpoOBOAUTH ampoOalMi0 Pe3yIbTaToB

Hay4HbIE UCCIIEIOBAHKS U UX alPOOAIUIO Hay4YHO-UCCIIE0BATEIbCKON paboTsl nOoCPEACTBOM

MyOIMKaIlMK HayYHbBIX CTaTel M yJacTusl B KOH(pEPeHINAX

[IK-3 Cnocob6en npodeccuonansuo padorars ¢ |[IK-3.3 Cnocoben oneHuBaTh TOYHOCTh IOJyYEHHBIX
HCCIIeJ0BATEIbCKUM U UCTIBITATEIbHBIM 9KCTIEPUMEHTAIBHBIX (UHNCIICHHBIX) PE3YIbTAaTOB
o0opynoBanueM (pruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MIPEIMETHOM 00IacTH

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B pPE3YIbTATC U3YUCHUS AUCHUIIJIMHBI <(MCTO,I[BI TCOpUHU OAHOMCPHBIX KBAHTOBBIX CHCTCM» 06yqammnﬁ0ﬂ
JOJIKCH:

3HATh:
- OCHOBHBIC TIOHSATHS 10 TEME JTUCIUTIIINHBL.

yMeTh:
- TIOJIb30BAThCS Pa3BUTHIMHU B paMKax JUCITUILUIMHBI METOAaMH UCCIIEOBAHMS, pPElIaTh 3a7a4uH Mo TeMe
JUCITUILIUHEL

BJIAJIETh:
- MaTeMaTW4eCKUM U TOHSATHUHHBIM alimapaTroM W METOJaMH HCCIICOBAaHUN, COCTaBISIONUMHU
coJiepKaHue AUCIUTITUHBL.

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




B kauecTBe KypcOBBIX palbOT CTyIEHTaM MpeIaraeTcsi pemunTh Habop 3a1ad 1Mo TeMaM JICKIMOHHOTO
Marepuana. [lomHBIH CHMCOK 3a1ad MPUBOAUTCS Ha caiite kadenpsl http://chair.itp.ac.ru/ B koHIE
KOHCTICKTA 10 KaXKJIOW JICKITHH.

TunoBsie MMPUMCPHI 3a1a4:

1. Bo3pMuTe mpocTpaHCTBEHHBIE MHTErPaibl M IMONyYUTE SBHYIO (HOpMYIy IJIsl IEHCTBHSI CUCTEMBI
BUXpEN.

2. Ilokaxxute, 4yTO B Mozaenu TuppUHTra B OJHONETIEBOM MNPHOMMKEHMH Macca HEepeHOPMHpYeTCs
cienytoum obpazom: m*=m(1+ (g/Pi) log (L/m)), rone L — nmapameTp oOpe3aHust 10 UMITYIbCaM.

3. U3 Tounoii S-marpuust O(N)-Moaenu nomnyunte S-mMatpuiy B npeaese 0onbmux N.

4. BeBenute GopMyly U3 JIEKUMH U SHEPTUU U HMMITYJIbCa ABIPOYHBIX BO30YKACHUH B MOACIH
Tuppunra.

5. BeiBemute hopMyity U3 JEKIUH JUTSL aMIUTATYIIBI PacCesiHUs IBYX TiceBoadacTull B X XZ-Moem.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

KonTponbHbie BOpoCH:

1. O(2)-monens u nepexon Kocrepauuna—Tayneca.

e Buxpu B O(2)-Mozenu U KyITOHOBCKHH T'a3.

® 3amuch yepe3 HeJIOKAIbHOE T0JIe M SKBUBAJICHTHOCTh MoeH sin-l opoH.

o [lepexon mna3ma—ras.

e MacmraOHasi pa3MEpHOCTh BO3MYIIAIOIIETO ONepaTopa U TOYHOE 3HAUCHHE TOUYKH MEePEeXo/a.

2. bo3zonuzanus Mmonenu TuppuHra.

o [Ipencrasienne GepMUOHOB uepe3 0030HHBIC TOIs (0030HU3ALNSA).

o CokpalleHrne pacXo/sIIUXCs YacTel B JIarpaH)KUaHe U TOYHAS CBSI3b MEXKIY KOHCTAaHTaMH CBSI3H.
3. O(3)-mopenb: reHepanys MacChl HHCTAHTOHAMH.

¢ ToIrojaoruueckue CBOMCTBA O(3)—M0):[CJ'H/I, TOMOJIOTUYCCKHU HCTPUBUAJIBHBIC PCUICHUA B GBKJ'II/II[OBOI\/’I
IIJIOCKOCTH.

o KauecTBEHHOE OIIMCaHHUE I'€HEepallui MacChl MHCTAHTOHAMU.

4. O(N)-mozens: 1/N-paznoxeHue.

e Teopus Bosmytenuit mo 1/N mist O(N)-mozenu.

® [eHepanus Macchl.

o KuHemMaTnuecKue yCaoBHs PACCEsSHUS U BBIUUCIEHUE S-MaTpULlbl 110 TEOPUU BO3MYILIEHUH.
5. O(N)-mMozenb: HHTETpUPYEMOCTh U TOUHAs S-MaTpuIia.

e Bricime nHTerpasl ABWXKEHUS U (pakTopU3anus S-MaTpHil.

e YpaBHenue SJHra—bakcrepa.

® Brruncnenne S-marpunst O(N)-Monenu u3 yciaoBui (pakTopu3auy 1 NepTypOaTUBHOTO pe3ysbTara.
6. Mogenp Tuppunra: pemienue MeToaoM aH3atia bete.

e [IceBoBaKyyM U BOJIHOBBIC GYHKIIMU Mozenn TuppuHnra B aH3arie bere.
® YpaBHeHMs bere U X TEpMOAMHAMUYECKUI IIPENEIL.

e CriekTp U S-maTpuia MOAeu.

7. CrimHoBast nieniouka [aiizeHOepra v ee CKeHIMHTOBBIN MTpeelt.

o XYZ-Mmozens.

e IIpeobpaszosanne Mopnana—Buraepa u XY-Mozelb.

e CKeHIMHTOBBIN TIpe/ien U CBA3b ¢ Mojeibio Tuppunra/sin-I'opnona.

8. YpaBuenue Slura—bakcrepa u anzari bere.

& XXZ-MOA€eNnb U IECTUBEPIINHHAS MOJIEIb.

e VpasHenue SIHra—bakcrepa u KoOMMyTHpYIOITHE TpaHChep-MaTpHUIIbL.

e Koopnunatublit an3arti bete.



9. Anrebpanyeckuii anzarn bere. Pemenne ypaBuenuii bere.

o [IceBnoBaKkyyM 1 COOCTBEHHBIE COCTOSIHUS B paMKax anredpanyueckoro ansaria bere.
® YpaBHeHMs bere U UX pelleHue B TEPMOAMHAMUYECKOM IIpesedIe.

e BriunciieHue cBOOOTHOW YHEPTUH IIECTUBEPITMHHON MOJIEIH.

10. 3apaua Konzo: BeiBoz an3arua bere.

e Dddexr Kono.

o [IpuBeneHue 3aa4u K OZHOMEPHOM.

e [lepBuuHbIi U BTOpUYHBIN aH3arL bere.

e Cucrema ypaBHeHuit bere s 3anaun Konno.

11. 3agaga Konpmo: pemenue ypaBHenuit bere.

® OCHOBHOE COCTOSIHUE B HYJIEBOM MarHUTHOM II0JI€.

e OGcysxaenue BbIBosa (popMyIIbl ISl HAMArHUYEHHOCTH JUIsl CHCTEMBI BO BHEIITHEM MarHUTHOM II0JI€.
e Kparkoe oOcyskaeHue Cirydasi KOHEUHOH TeMIeparypsbl.

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

buner 1.

1. O(2)-monens u nepexoxn Kocrepnuia—Tayneca.

e Buxpu B O(2)-Monenu 1 KyJIOHOBCKHII ras.

® 3anuch yepe3 HEeJTOKAIBHOE TI0JIe M AKBUBAJICHTHOCTH MOZIeH Sin-lopoH.

e [Iepexon mia3ma—ras.

e MacmtaOHast pa3MEepHOCTh BO3MYIIAIOLIETO OIIEpaTopa ¥ TOYHOE 3HAUYCHNE TOYKH MePexoa.
2. 3anaua.

buner 2.

1. bozonuzanusa monenu Tuppunra.

e [IpesncrasieHne GepMUOHOB uepe3 0030HHBIC TOMsI (0030HHU3AIIHS).

o CokpallleHrne pacXo/sIIIUXcs YacTel B JarpaHKUaHe U TOYHAs CBA3b MEXKIY KOHCTAaHTaMH CBS3U.
2. 3anaua.

Kpurepun onennBanus

Onenka "ommuno" (10 Gamos) BBICTAaBIISIETCSI  CTYJIEHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEOHOH MNporpaMMbl AMCHUIUIMHBI, TMPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (9 0amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.

Onenka "ormnmumuno" (8 0ayioB) BBICTABIISIETCSL  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPHU PEIICHUH KOHKPETHBIX 33734, IPaBUIbHOE O0OOCHOBAHHUE MPUHSATHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOUYETAMU.

Onenka "xopomo" (7 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT MaTepuai, rPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPHUMEHSTh MOJy4YEeHHbIC 3HAHWS Ha MPAKTHUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.

Onenka "xopomio" (6 0anoB) BBICTABISETCS CTYACHTY, €CIIU OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
M0 CYLIECTBY HM3JIaraeT €ro, yMeeT NPUMEHSTH 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 IPAKTHKE, HO
JIOITyCKAeT B OTBETE WIM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOYHOCTEH.

Onenka "ynosneTBopuTedbHO" (4 Oana) BBICTABISIETCA CTYIEHTY, IIOKa3aBHIEMY (parMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyILIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOMJI OCHOBHBIE pa3zieibl yueOHOW HmporpamMMbl, HEOOXOJUMBIE IS JalbHEHIIero ooyueHus, 1
MOJKET MIPUMEHSTH MOJTyuYeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.



Onenka "ynoBierBoputenbHo" (3 6amia) BBICTABISIETCS CTYACHTY, IMOKa3aBlieMy (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWW, AOMycKaroulemy omHOKH B (popMynupoBKax 0a30BbIX NOHSTH,
HapyLICHUs] JIOTHYECKOM IOCIEeIOBaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3iesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU JUTSI TabHEHUIIETO 00yUeHHS U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.

Omnenka "HEyJOBIETBOpUTENBHO" (2 Oaia) BBICTABISETCS CTYJCHTY, KOTOPBIA HE 3HAET OOINbIIeH
4acTH OCHOBHOTO COIEpKaHHsI y4eOHOM MpOorpaMMbl AMCLMIUIMHBL, JOMYCKaeT rpyOble OmMOKH B
(bopMyIHPOBKaX OCHOBHBIX ITPUHIIMIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
TUTIOBBIX 3a]a4.

Onenka "HeynosierBoputenbHo" (1 0aymi) BBICTaBISETCS CTYACHTY, KOTOPBIA HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiiie omuOK B GOpPMYTUPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

ITpoMexxyTouHas arTecTanys O IUCHUIUIMHE «MeTonbl TEOpPUH OJHOMEPHBIX KBAHTOBBIX CHCTEM»
ocylecTBisieTcss B (opMe 3K3aMEHa B COOTBETCTBUU C Y4UEOHBIM IUTaHOM. il OLCHKH 3HAHWH
noaOuparoTcs 3aJaHusl Ha YCMOTpPEHHE »dK3aMeHaropa. llpm mpoBeneHMM OLIEHMBAHUS 3HAHUI
oOydJaromeMycsi TPeJoCTaBIseTCs] BPeMs Ha IOATOTOBKY Ha YCMOTpEHHEe sKk3ameHaropa. Ompoc
oOyuaromerocs 1Mo OuiaeTy Ha YCTHOM 3K3aMeHe He JOJDKEH HPEeBBIIIaTh OAHOTO aCTPOHOMUYECKOTO
yaca. OneHMBaHWE 3HAHUM IMPOU3BOIUTCS B COOTBETCTBUH C BBIIICYKa3aHHBIMH KPUTEPUSMHU B
COOTBETCTBHUH C COJICPKAHUEM AUCIUIIIIHHBL



