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AHHOTANMA

Kypc nexkmuii TOCBSIIEH TOYHBIM M HENepTypOaTUBHBIM pe3yabraTaM B KBAHTOBOMEXaHHYECKHUX U

KBAaHTOBOIIOJICBBIX 3aJadyax C

OAHUM TPOCTPAHCTBCHHBIM HU3MCPCHUAM.

W3nararorcss mpocreiiue

WHCTaHTOHHbIE MeTO/bI, MeToll 1/N-paznoxenus, an3ari bere u Tounsle S-mMaTpunpl. B kadecTBe mpuMepoB
ucnonb3ytorcss  O(N)-CUMMETpUYHBIE CHTMa-MOAeNd, Monenu TuppwHra u cuHyc-lOpfoHaA, IEMmoYKH
laiizenOepra, mMomenu Jbpaa, a Takke TouyHoe penienue 3amadn Konmo. ConmepikaHue Kypca pacCuUTaHO Ha
CTYJIEHTOB-TEOPETHUKOB, XOPOIIIO 3HAKOMBIX C KBAHTOBOW MEXaHWKOW W KBAHTOBOU TEOPHEH TTOJIS.

1. leau u 3apauun

eap AUCUMNIMHBI

HU3JI0KCHHUEC TOYHBIX U HeHepTyp6aTI/IBHLIX PE3YJIBTATOB B KBAHTOBOMCXAHUYUCCKUX WU KBAHTOBOIIOJICBBIX
3aJa4ax ¢ OAHUM IPOCTPAaHCTBCHHBIM U3MEPCHUAM.

3agauu AU CHUILIHHBI

- IO3HAKOMUTH CTYJIEHTOB C OCHOBHBIMH HMOHSATHSMH U UACSIMU B 3TOM 001acTH, C TOCTaHOBKOM 3a1a4
U NOAX0JaMHU K ux peuieHusaM. [Ipennonaraercs, yTo npociayliaB 3TOT KypC, CTyAEHTbl CMOTI'YT YMTaTh
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 OcymecTBisier MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX KICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTAaBICHHON II€IW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HHUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENIPHOCTH YW Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIBbHOCTH

VYK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.4 TpencrapnsieT myOIUYHO pe3yNbTaThl IpoeKTa (WIn
OTHENBHBIX €ro JTanoB) B (opMe OTYETOB, CTaTei,
BBICTYIUICHMH Ha HAyYHO-NIPAKTUYECKUX KOH(EepeHIusX,
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 HaBBIKAMHU, HCOOXOAUMBIMH IS
HalMCaHus, MHUChMEHHOTO TEpeBofla W PEeAaKTHUPOBAHUS
PasIUYHBIX aKaJIeMHYECKHX TeKCToB (pedeparoB, 3cce,
0030poB, cTarei u T.1.)

YK-4.3 Crniocoben MIPEJICTABISATh PE3yABTATHI
aKaJIeMUYeCcKoOll W Mpo(decCHOHATBHON IesITeTbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEXKIyHapOAHbIE

VYK-4.4 CrocobGeH HCHOIb30BaTh COBPEMEHHBIE CPEACTBA
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 ACATEILHOCTH, COOTHOCHUT IICJIH,
CIOCOOBI W CPEJACTBA BBINIONIHCHUS JEATEIBHOCTH C €&
pe3ynbTaraMu

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

OIIK-1.1 3HaeT W cHocoOGH  HCIONb30BaTh B
npo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAYK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PEe3yJbTaThl HAYYHBIX HCCIICJOBaHUI B 00IacTu
npo(heCCHOHATBHOM ESTENbHOCTH




OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKH ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
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 NUmeeT npeacTaBiIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHWI B paMKax TEMaTW4YecKoil obmactu cBoei
npodecCuoHaTbHON e TEHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJIbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON
JESTEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnageer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIOIb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOH
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH 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 CrocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBATDH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
pa3MUYHBIX 001aCTIX HAYKH (TEXHUKH)

OIIK-3.3 BiameeT aHaIUTHYECKMMHM M BBIYHUCIHUTEIHLHBIMHU
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 CrnocobeH mNpuMeHATh 3HaHUS B o0jacTu
(bHU3UKO-MaTEMaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
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 CrpeMurcss K TOIXYYEHUIO HOBBIX 3HAHHM,

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

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTh U 0000IIATH
nHpopMaIrio 00 akTyaJlbHBIX pe3yJabTaTax HCCIIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATLHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W MPOLIECCOB, OI[CHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHyeckue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

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

[MK-2.1 Cnoco0eH TuUIaHUpOBaTh ¥ TPOBOJAWTH Hay4dHBIC
HCCJICAOBAHUS CaMOCTOSITENIbHO WMJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH NpOBOAWTH anpoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
yONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx




[K-3 Cnocoben mpodeccuonanbuo padorark ¢ |[IK-3.3 CnocobeH olleHMBAaTH TOYHOCTh TOJTYYEHHBIX
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 U TOHATUHHBIM amnmaparoM M METOJaMH HCCIEIOBaHUN, COCTaBISIOIIMMU
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:  HHTETPUPYEMOCTh U
TouHass S-marpuria. Moxens Tuppunra:
pelmieHne  MeTOAOM  aH3arua  bere.
CrnuHoBas meriouka laiizeHOepra 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. bozonuzanust mogenn Tuppunra. Penopmrpynmna
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 Tomnonornueckue cBorcTBa O(3)-Mozmenu, TOMOJOTHUECKA HETPUBUAIBHBIC pEUICHUS B
EBKJIMIOBOM TJIOCKOCTH.

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)-mozenb: UHTETpUPYEMOCTh U TO4Hast S-marpunia. Mogens TuppuHra: pemieHue MeToaoM
am3zatia bere. CrmHoBas merouka [aif3enOepra u ee CKEINIMHTOBBINA Tipenen. 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 Brmuucienue S-matpunl O(N)-mozmenu w3 yClIoBUE  (akTopu3allid W MEepPTypOaTUBHOTO
pesynbTara.

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. AnreOpanueckuii an3arn bete. Pemenue ypaBaenuii bere. 3amaua Konmo: BeiBon anzaria 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 OOcyxaeHnue BbIBoja (popMyIbl Al HAMArHUYEHHOCTH Ul CHCTEMbI 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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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, M3y4arollMid IUCLUUIUIMHY, OJDKEH, C OJHOW CTOPOHBI, OBNAJETh OOIIMM MOHATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare U3y4YCHUSA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATh OCHOBHBLIC ONPCEACICHHUSA W IOHATHA,
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 y4deOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSTENBHOTO U3yUEHUS;

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

— MOJITOTOBKY K BBIMOJIHEHUIO 33JJaHUI TEKYLIEH U IPOMEKYTOYHOM arTecTaluu.

[Tokazarenem BrnajieHHUss MaTepyaIoM CIIY)XKHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMam
JUCIUTLIAHEL

BaxxHO moOWTHCS TTOHMMAaHHUS W3y9aeMOTO MaTepualia, a He MEXaHWYECKOTO ero 3anoMuHaHus. [lpum
3aTPYJHCHUU W3y4YEHHs OTJACIbHBIX TEM, BOMPOCOB, CIEAYeT OOpamarbCsi 3a KOHCYJIBTAIUSIMU
MPEIoIaBaTeIIIo.

Bo3MoxxeH mpOMEKYTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 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
kadeapa nmpobiem TeopeTndeckon HU3NKU

Kypc: 2

kBaTuuKkanus: 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  OcymiecTBisier TIOMCK BapHaHTOB  pELICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyallud Ha  OCHOBE
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

YK-1.3 Pa3pabarsiBaeT CTpaTeruto JOCTHKEHUS

[IOCTABJICHHON 1eJIM Kak I10CJIE0BaTeIbHOCTh I11aroB,
NpeaBUAS PE3YJbTaT KaKJOro M3 HHUX U OLEHUBAas HX
BIMSIHUE  HAa  BHEIIHEE  OKPY)XEHHE  IUIaHUpyeMOI
JEATENIBHOCTH W Ha B3aUMOOTHOILIEHUS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero peajin3anuu

VYK-2.4 IlpencrapnseTr myOIu4HO pe3ysbTaThl IpoeKTa (Win
OTAETBHBIX €ro JranoB) B (opMe OTYETOB, CTarei,
BBICTYIUICHMH Ha HayYHO-IPAKTUYECKUX KOH(EPEHIHSIX,
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 Bnageer HaBbIKaMH, HEOOXOOWMBIMHU IS
HATKWCAHUSA, MUCHMECHHOIO TMEPeBOAa M PEAAKTUPOBAHUS
pa3IMUYHBIX aKaJeMHUYECKUX TeKCToB (pedeparoB, 3cce,
0030poB, cTaTei u T.1.)

YK-4.3 Crniocoben MIPECTABIATD PEe3yNbTaTh
aKaJIeMU4ecKoil W TMpo(ecCHOHATIBHON JesITeThHOCTH Ha
Pa3IUIHBIX Hay4YHbBIX MEpOTIPHATHSIX, BKJTIOYAst
MEXIyHapO/IHbIE

YK-4.4 CriocoOeH WCMONb30BaTh COBPEMEHHBIE CpEICTBA
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

YK-6.2 OueHHBacT CBOIO JIEATECILHOCTh, COOTHOCHT IIEJH,
CHOCOObI M CPEJCTBA BBITIONHEHUS JIEATENBHOCTH C e€
pe3yabTaraMu

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

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBFHOW  NIeATEeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 00001maTs ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKl ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
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 NmeeT npeacTaBIeHAE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npoecCHOHaTBHON e TEBHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJIbHOCTh
UCCIICAOBAaHUM B obnmactu cBoed mpodeccrnoHambHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnageer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH 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 CnocobeHn aHanm3upoBaTh 3ajady, [JIAHUPOBATDH
MyTH pemeHus], MpeiaraTh 1 KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METObl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
pa3IMYHBIX 001ACTAX HAYKH (TEXHUKH)




OrpaHWYCHUA PA3JIMIHBIX MCTOIOB PCIICHNA OIIK-3.3 BrmageeT aHAJIUTHYECKUMHA U BBIYUCIUTEILHBIMU
METOJ]aMU PEIICHMs], TTOHNMAeT 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 CrnocobeH TpUMEHSTh 3HaHWS B  0O0NacTH
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX

o PE3YyNbTaToB
TEXHOJIOTHH
OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAaTh CIIOCOO
MPOBEICHUS HAYYHOTO MCCIIEA0BAHUS
OIIK-5 CriocoGeH 1 ToTOB K MOBBIIICHUIO OIIK-5.3 Crpemutrcs K TOJY4YEHUIO 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

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalIbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTHdeckoi o0macTu cBoed mpodeccHoHaTbLHOU
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM unciie papadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH  THIOTE3BI, CTPOHTH
UCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MaTeMaTHYeCKHe MOAEIM M ONHMCAaHUs H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHUI M MPOIECCOB, OIICHUBATH KAY€CTBO pa3padOTaHHON
aHaJM3MPOBATh HAy4YHbIEC MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAayIHBIC PC3YJIbTAThI I1K-1.3 CrnocobeH mnpuMeHATh TEOpeTHUeCKue H (WIIHN)
OKCIIEPUMEHTAIbHBIE METObI MCCICAOBAHNN K KOHKPETHOM
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC

pe3yabTaThl
[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBbIC

[TIK-2 CriocobeH caMOCTOATEILHO WU B HCCJIENOBAHUS CaMOCTOSTEIBHO WIM B COCTaB€ HAy4YHOIO

KadecTBe 4JieHa (PyKOBOAUTEIS) MaJIOTO KOJUJICKTHBA

KOJIJICKTHBA OPraHU30BbIBATh U MPOBOJANTH I1IK-2.2 CnocoGeH MNpoOBOAUTH ampoOalMI0 Pe3yIbTaTOB

Hay4HbIE UCCIIEIOBAHKS U UX alPOOAIUIO Hay4YHO-UCCIIE0BATEIbCKON paboTsl nOoCPEACTBOM

MyOIMKaIlMK HayYHbBIX CTaTel M yJacTusl B KOH(pEPeHINAX

[IK-3 Cnocoben npodeccuonansao padorars ¢ |[IK-3.3 CnocobeH oLeHMBATH 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 PE3YIbTATC U3YUCHUSA AUCLHUIIINHBI «MGTO,Z[BI TCOpUHU OAHOMCPHBIX KBAHTOBBIX CHUCTCM» 06yqammnﬁ0ﬂ
JOJIKCH:

3HATh:
- OCHOBHBIC TIOHSATHS 10 TEME JTUCIUTIIINHBL.

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

BJIAJIETh:
- MaTeMaTW4eCKUM U TMIOHATHUIHBIM ammapaToM H METOJAAMH HCCICJOBAHHMA, COCTABISIOMIUMU
coJiepKaHue AUCIUTITUHBL.

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



B kauecTBe KypcOBBIX pabOT CTyAE€HTaM MpeaaraeTcsi pelnTh HaOop 3a1ad MO TeMaM JICKIMOHHOTO
Marepuana. [lomHbI CIMCOK 3aaa4 MPHUBOIWTCS Ha caiite kadeapsl http://chair.itp.ac.ru/ B KoHIe
KOHCTICKTA 10 KaXKJIOW JICKITHH.

TunoBsie MMPUMCPHI 3a1a4:

1. Bo3pMuTe mpoCTpaHCTBEHHBIE MHTETPajbl M MOIYYHUTE SBHYIO (QOpMYTy Uil JEHCTBUS CHUCTEMBI
BUXpEN.

2. IlokaxxuTe, yTO B MoAeAM TuUppHHIra B ONHOIETIEBOM NPHUOIMKEHHHM Macca MEepEeHOPMHUPYETC
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. BeiBenute (GopMylly W3 JIGKIMU IJIsl SHEPIMH M WUMIIYJIbCA IBIPOYHBIX BO30YXACHUH B MOAEIH
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.

e Torojoruuyeckrue CBOMCTBA O(3)—MO):[€J'H/I, TOIMOJIOTUYCCKU HCTPUBHUAJIBHBIC PCHICHUSA 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 OGaiios) BBICTABIISIETCSI  CTYJCHTY, I[IOKa3aBIIEMYy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, DIIyOOKHE 3HAHWS YYEeOHOW NPOrpaMMbl IHCHUILIHHBL, TPOSBIIIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
NPUMEHATh UX Ha MPAKTHKE MPU PEIIeHHH KOHKPETHBIX 3aa4, CBOOOIHOE U MPAaBUIbHOE 000CHOBAHUE
HPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (9 0amioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMYy BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.

Onenka "ormmmuno" (8 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHMUE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbBHOE 00OCHOBAHME MPUHATHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOUYETAMU.

Onenka "xopomo" (7 0aiioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, IPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YECHHBIC 3HAHHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.

Onenka "xopomro" (6 6anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYWIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa NPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka "xopomo" (5 0ayuioB) BBICTaBISETCS CTYACHTY, €CIM OH B OCHOBHOM 3HAET MaTepuall,
IPaMOTHO ¥ IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHTh IOJyYeHHbIe 3HAHMS Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WIM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOYHOCTEH.

Onenka "ynoBneTBopUTenbHO" (4 Oama) BBICTABISETCS CTYACHTY, IOKa3zaBlIeMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPH 3TOM
OH OCBOMJI OCHOBHBIE pa3ieibl y4eOHOM mporpaMmsbl, HEOOXOAUMBIE JUIS JalbHEHIIero ooy4deHus, u
MOJKET MIPUMEHSTH MOJTyuYeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.



Omnenka "ynosierBoputenbHO" (3 Oaiiia) BBICTABISIETCS CTYACHTY, MOKa3aBIIieMy (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, AOMycKaloulemy OomHOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLICHUs] JIOTHYECKOM IOCIEeIOBAaTENbHOCTH B M3JIOKEHUM IPOrPaMMHOIO MaTepuana, ciado
BJIaJle€T OCHOBHBIMH pa3lielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.

Omnenka "HeymoBneTBopuTeNnbHO" (2 0ajya) BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAET OOJNbIIeH
4acTH OCHOBHOIO COJIEp)KaHHUS y4eOHOW NpOrpaMMbl TUCHMIUIMHBI, JOMYyCKAaeT TpyOble OMMOKM B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYSHHBIEC 3HAHUS NP PEIICHUN
TUTIOBBIX 3a]a4.

Onenka "HeynosierBoputenbHO" (1 6aymun) BeICTaBIAETCS CTYACHTY, KOTOPBIA HE 3HAET OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCIUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3ajad.

5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

[TpomexxyTouHas arTecTanys MO AUCHMIUIMHE «MeToabl TEOpUH OIXHOMEPHBIX KBAaHTOBBIX CHCTEM)
ocymecTBisieTcs B (opMe 3K3aMeHa B COOTBETCTBUM C Y4e€OHBIM IUIaHOM. J[Isl OLleHKM 3HaHUH
nopOuparoTcs 3aJaHusl Ha YCMOTpeHHe 5k3aMmeHaropa. Ilpum npoBeaeHHHM OICHUMBAHMSA 3HAHWUN
oOydJaromeMycsi MpeJoCTaBsieTcsl BpPeMs Ha IIOATOTOBKY Ha YCMOTpEHHE sK3ameHaropa. Ompoc
oOyuaromerocs mo OMJIeTy Ha YCTHOM 3K3aMEHEe He JOJDKEH IPEBBIIIAaTh OJHOTO acTPOHOMHMYECKOTO
yaca. OueHUBAaHWE 3HAHUM NPOU3BOAMUTCS B COOTBETCTBUU C BBIIICYKA3aHHBIMU KPUTEPHSIMH B
COOTBETCTBHUH C COJICPKAHUEM AUCIUIIIIHHBL



