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MPABUTE/IBCTBO POCCUMCKOVI GEAEPALINI

@EJEPATTBHOE TOCYJAPCTBEHHOE BIOJI>KETHOE OBPA3OBATE/TBHOE VUPEXX/IEHUE
BBICIIETO OBPA30BAHMSI

«CAHKT-TIETEPBYPICKUVI TOCYJAPCTBEHHBIV YHUBEPCUTET>

(CHGF Y)
ITPMKAS
22. 71 204% " /.fd’é'////
e METOIHNYECKOM obecrnieuennu

TOCYI[apCTBeHHOﬁ HTOI‘OBOﬁ aTTCCTaIllid B
2025 romy (MK.3003.%)

B cootBetcTBHH ¢ IIpaBunamu oOy4deHHs M0 IpoOrpamMMaM BBICIIETO o6pa303amﬁ"-
[IporpaMMaM TIOATOTOBKHM HAyYHO-IIEAArOrMYecKHX KaJpoB B aCIHPAHTYpe, UpOrpaMmam
opauHaTypel peannsyeMbiMH B Casxt-IleTepOyprckoM rocyaapcTBEHHOM YHHBEPCHUTETE,
yTBep:kAeHHBIMH Tipuka3zoM oT 30.08.2018 Ne 8577/1 (¢ mocneayromMMM H3MEHEHUSMH H
nononHeHusmu), npukasom ot 03.07.2018 Ne 6616/1 «O6 yrBepkaeHHH GopM Mporpamm
rocyAapcTBEHHOH  WTOrOBOH  aTrecTaumu»  (C MOCHCAYIOUIMMH  HM3MEHEHMAMH U
IOOTIOTHEHUSIMA) M B LEISAX METOAWYECKOTO O00eCIedeHusl TOCyIapCTBEHHOM HTOrOBOM
aTTeCTaIlMH 10 OCHOBHBIM 00pa30BaTeNbHBIM TporpamMmam B 2025 roay

IMTPUKA3BIBAIO:

- L VTBCpIUTh NPOrpaMMmy TOCYJapCTBCHHOW HTOTOBOH aTrTecTanuu B Qopme
rOCyIapCTBEHHOTO 3K3aMEHA [0 OCHOBHOHM 0O0pa3oBaTENbHON MpOrpamMMe TOATOTOBKU
HAYYHO-IIE[arorHYeckuX Kaiapos B acmupantype MK.3003.* «Marematudeckas ¢pu3uka»
Hanpasienus 01.06.01 «Marematuka n Mexanuka» ([Ipunoxenue Ne 1).

2. VTBepAUTs MPOrpaMMy TOCYHApCTBCHHOM MTOrOBOH aTTecTamu B Qopme
BBIIIYCKHOM KBanM(UKanMOHHONH paboThl 1O OCHOBHOH 00pa3soBAaTEIbHOH IpPOrpaMme
NOATOTOBKY HAYYHO-TEATOTHYECKUX KaapoB B acnupantype MK.3003.* «Matcmarnueckas
¢duzuxa» Hanpasnenus 01.06.01 «Matemaruka u mexanuka» (IIpunosxxenue Ne 2).

3. H.0. HavasbHWKa VYTpaBICHHs MapKeTHHra M  MEIHaKOMMYHHKaLUH
OropoanukoBoi I1. B. o0ecneunTs pa3MellleHHe HACTOAIIEro npukasa Ha caiite CIIOIY B
pasgene «Mertoandyeckoe oOecriedeHWe TOCYAapCTBCHHOM HTOIOBOM  aTTECTAllMd B
2025 romgy»  (https://edu.spbu.ru/gia/16-normativnye-akty/443-metodicheskoe-obespechenie-
gosudarstvennoj-itogovoj-attestatsii-v-2025-godu.html) He mosaHee omHoro pabodero THA ¢
JATHI U3JaHUS HACTOSIIETO PUKA3a.

4. 3a  pa3biICHEHHEM  COJCpKaHMsA  HACTOSLIETO  TpHKaza  oOparaTthes
IIOCPENICTBOM cepBUca «BupTyansHas nmpueMHas» Ha caiite CII6I'Y k 3aMecTHTENO NIEPBOTO
TIPOPEKTOpPa MO CTPATETHYECKOMY Pa3BUTHIO M IAPTHEPCTBY - HA4dallbHUKY YIPaBICHUA
00pazoBaTeIbHBIX IIPOTPAMM.

5. IlpennmoxeHuss 1Mo WM3MEHEHHIO W/MIM JIONOJHCHHIO HACTOSIIETO IIpUKa3a
HAIpPaBIIATE Ha aJIPeC TEKTPOHHOM MOYTHI org@spbu.ru.
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6. KoHTposib 3a HCTIOTHEHHEM HACTOSAIIETO MPUKa3a OCTABIIAIO 33 COOOM.

OcHoBaHue: IIPOTOKON 3acemanus ydeOHO-MeToaudeckoit komuccun mo YI'CH (01.00.00
MaremaTtuka u MexaHuka ot 26.09.2024 Ne 05/2.1/01-03-11.

3aMecTUTeNs IEPBOTO MPOPEKTOpa

10 CTPATETHYECKOMY Pa3BUTHIO

Y IIAPTHEPCTRY — HAYAILHUK

VYipasnenus o6pa3oBaTesbHBIX IPOrPaMm ' M. A. ConoBneBa



[Ipunoxenue Ne 1

YTBEP)XIEHA

npukazom ot 24,77 AN 756’ //Z/

IIporpamma rocy1apcTBeHHOW MTOTOBO# ATTECTAIMHA
B (hopMe rocy1apCcTBEHHOT 0 IK3aMeHa
10 OCHOBHO 00pa30BaTeLHOI MporpaMMe MoJArOTOBKH HAYYHO-TIEAArOrHYeCKHX
KaJpoB B aCUPAHType
MK.3003.* «MaTemaTnueckasi puzuka»
no Hanpasjennro noaroroBku 01.06.01 «MaremaTnka 1 MeXaHHKa»
ypoBeHnb odpa3oBanns «IloaroroBka kaapos BhIcHIeH KBATHPUKALAI

1. O01mHe noJ0KeHuA

1.1. TocynapcTBeHHBIH 5K3aMEH B COOTBETCTBHM C TpPeOOBaHUSIMH JIeiCTBYIOLIETO
00pa3z0BaTENBHOrO CTAaHAAPTa MPOBOAUTCS JUIS TIPOBEPKH BBIMOJTHEHHUS TOCYAAPCTBEHHBIX
TpeOOBaHMH K YPOBHIO M COACPKAHHIO TOATOTOBKM BBIMYCKHUKOB M YPOBHS HX
MOJArOTOBICHHOCTH K  PEHICHHIO KaKk  TEOPETHYECKMX, TaK MW  IMPaKTHYECKUX
npodecCHOHANBHBIX 3a4a9.

1.2, Tlenplo TrocyZapCTBEHHOTO JK3aMeHa SBSIETCS  OIPEACICHUE  YPOBHSA
HOJrOTOBIEHHOCTH  BBITYCKHHKOB M  IIPOBEpKa C(HOPMHPOBAHHOCTH  KOMIICTEHLHMH,
OPEAYCMOTPEHHBIX yueOHBIM IUIAHOM OCHOBHOW  00pa3oBaTCIBHOM INPOrpaMMBI B
COOTBETCTBHMH C TPEOOBAHUAMH JEHCTRBYIOIIEr0 0Opa30BaTEIBLHOIO CTAaHAAPTA.

1.3. O6beM rocyAapcTBEHHOH MTOroBoil arrecraiuu, y4yeOHBIM NEpPUOA M CPOKH
TOCYJapCTBEHHOH MTOTOBOM aTTeCTallMM YKa3aHBl B aKTyaJbHOM Y4cOHOM IIJaHE H
KaJIEHJIapHOM yueOHOM rpadHKe.

1.4. fI3bIx IpoBeIeHNS TOCYAAPCTBEHHOTO YK3aMEHA: PYCCKHUH.

2. IlepeyeHs NPHMEPHBIX BONPOCOB, BLIHOCHMBIX HA FOCY/1apCTBEHHbIH DK3aMeH,
OLICHOYHbIE cpeAcTBa (BH/IbI H IPUMEPHI KOHTPOJBHBIX 3aaHUH)

2.1. TlepeueHb NPUMEPHBIX BOIIPOCOB, BEIHOCHMEIX HA TOCYIapCTBEHHBIH JK3aMeH:

I. O6masn yacTh.

1. MareMaTn4yecKui 1 PYHKIMOHAJIBHBIH aHAJIN3
1. HlensTa-ob6pasHele mocnegoBarenbHocTH, sapo ODeitepa u psagel Dypre. Teopema
enuHCTBEHHOCTH. JlemMma Pumana-Jle6era. Teopema Beitepmipacca.
2. Sopo Mupuxie. Ilotodeunas u paBHOMepHas CXOAMMOCTb pamoB Dypre. KoHCTAHTEI
Jlebera. Ilpumepsl HellpephIBHBIX QYHKIHM ¢ paaamu Dyphe, pACXOAANIMMHACS Ha TJIOTHOM
MHOXKECTBE.
3. Mepa n usMmepumble (QYHKIMH. Pa3audHble THIB CXOIAMOCTH IIOCIEI0BATEIBHOCTH
H3MEPUMBIX (QYHKIHH, X B3aHMOCBSI3b.
4. OnpeneneHre M OCHOBHBIE CBOWCTBAa HHTerpana JleGera. IlpenensHuii Tmepexon B
nnrerpaie Jlebera. Teopema OyouHu.
5. @yHKkuMM OrpaHHYCHHON Bapuanud. (DYHKINM CKAaYKOB, aGCOMIOTHO HeENpephIBHEIE,
CHHTYIIIPHO HENIPEPHIBHEIE (PYHKIUH.
6. MeTpudeckne M TONONOTHYECKHE MPOCTPaHCTBA. [IONMHBIE MeTpUYecKHe TPOCTPAHCTBA.
[lpunmun — cxumatomux — oroOpaxkennit. KoMmnakrHble MHOXKECTBA B METPHYECKOM
IPOCTPAHCTRE.
7. banaxoBel 1 THILOEPTOBEI MpocTpaHcTBa. IIpocTpaHcTsa Lp.
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8. O6obmenHbIe psiasl Dyphe B rsibOCPTOBOM IMPOCTPAHCTBE.

9. OrpaHuueHHBIE ONEPaTOPbl B 0aHAXOBBIX M T'MILOCPTOBBIX NPOCTPAHCTBAX. IIpHHITHI
PaBHOMEPHOH OIrpaHHYCHHOCTH U CXOAHMOCTH OMIEPATOPHBIX MOCIIETOBATENHHOCTEH.

10. KoMmakTHble orepatopbl B 0aHaXOBEIX M T'MJILOEPTOBBIX NpOCTpaHCTBax. [IpuHIMN
OTKpBITOCTH 0ToOpaxkeHus. Teopema XaHa-banaxa.

11. 3aMkHyThIe omepaTophl B TwibOepToBOM mpoctpancTBe. CONpshKEHHBIH ONepaTop.
CriexTp 3aMKHYTOI'O Orieparopa.

12.  CumMeTpHYHBIE U CaMOCOINPSBKeHHBIE onepatopsl. opmyisl pon Hefimana.

13.  ChoexrpalibHble  pa3loOKEHHs CaMOCOINPSDKEHHBIX W YHHTAPHBIX — ONEPaToOpOB.
DyHKIIHOHATHHOE UCYUCICHHE CAaMOCOIPSHKEHHBIX M YHHTAPHBIX OIIEPaTOPOB.

14.  Teopems! @penronbMa A1 MHTETPANbHBIX YPaBHEHHI.

15. Hurterpansueie ypaBHeHHS BoabTeppa.

16. Amnamuruueckas ansTepHathBa OpearossMma.

17.  TIpoctpanctBa CoboneBa W_p”l B orpannueHHoii o6nactu. OnpenelieHHe H OCHOBHBIC
cBoiictBa. TeopeMa NpoJOIKEHUS U TEOPEMBI BIOKEHUS JUTst TpocTpadcTB Cobollera.

18. [IpeoGpaszosanue Pypre Ha kiacce Isapra u ero csolicra. [Ipeobpazosanue Dypre
HaL 2.

19. Obobwennsie GyHKUHN U onepali Hax HuMH. [Ipeobpaszosanue Pypbe 0000LIEHHBIX
($YHKLUIT MEIJIEHHOTO pOCTa.

20. IlIpoctpancrsa Cobonera H"s(R”n), onpeneneHie ¥ OCHOBHbIE CBOMCTBA. TeopeMa o
cnenax.

2. KomnjiekcHBIH aHAIN3

1. Ompenenenue ronomopduoit pynkunu. [Tpoussoanas ronoMophHOH GYHKIHUH.

2. YcnoBus Kown-Pumana. Cesizb rotoMOp¢HBIX U TApMOHHYECKUX (DYHKUUIA.

3. Teopema Koum. Uuterpansuas dpopmyna Komu. Teopema Mopepa. Teopema JInysusuis.
ITpuHIUD MaKCUMyMa MOJTYJISI.

4. Pasznoxenne roinomMopdHeIXx GyHKuMH B psagel  Teiiopa wu  Jlopana. Teopema
€IMHCTBEHHOCTH U1 romomopdHbix  ¢yHkmouit. M3oaupoBanHble ocoOble  TOYKH
ronomopdHoH ¢pyrkumu. Teopema CoxouKoro.

5. BeiyeTsl. BBIUKCICHUE WHTETpPajioB OT OJHO3HAYHBIX M MHOTO3HAYHEIX (PyHKIMI 110
BBIUCTAM.

6. Unnexc bynkimm Ha kpusoil. Teopema 06 nanekce. Teopema Pyme. OcHOBHas TeopeMa
anredpeI.

7. TIpUHIUN ~ aHATMTHYECKOTO TpoaoiokeHus. Teopema Pumama 06 aHATHTHYCCKOM
IPOAC/DKEHUH. [IpHHITUT cuMMeTpuH,

8. Paznoxenue mepoMopdHbBIX GYHKUMI 110 rIaBHBIM yacTsM psgoB Jlopana. beckoneuHble
ITPOU3BEACHUS IS LEIBIX (YHKIHH,

9. AmanuTuueckye NPOCTPAHCTBA M aHanuTHUeckme m3omopdusmel. Coepa Pumana.
P1iMaHOBBI MOBEPXHOCTH rOJIOMOPGHBIX HYHKIMIL.

10. Teopema Pumana 06 aHanuTuueckux H3oMoOpduszMax. ABTOMOPGPHUIMBI KOMIUIEKCHO#H
mwiockocTu. J{pobHo-muneiinbie GpyHkiu. AsromopdusMsl chepsr Pumana.

11.  AToMOpdH3MBI €TUHUYHOTO KPYTa M BEPXHEH MOJIYIIIOCKOCTH.

12. Teopempr Monrens u ['ypBuna. ITocrpoenne wuzomopduszma o00sacTd Ha Kpyr u
J0Ka3aTenbCTBO TEOpEMBI PrMana.

13.  Ckanapnas 3agaua Pumana-I'mneGepra ¥ ee CBA3h ¢ CHHTYJSAPHBIMH MHTETPATHHBIMHU
YpaBHEHHAMH.

3. IndpepeHumanbHbIe yPABHEHHS

1. Teopema CyIIeCTBOBaHHMS ¥ EIMHCTBEHHOCTH pelleHMs 3amaud Komm. 3aBHCHMOCTH
peuieHnit 3amaun Komu OT HayajabHBIX JAHHLIX. 3aBUCUMOCTH pemenuit 3agaun Kommwm ot
[apaMeTpoB.
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2. I'moGanpHOE  CYIIECTBOBAaHHME M E€IUHCTBEHHOCTh  pElIEHHH  [UIA  JTHHEHHBIX
IubdepeHNNaNbHbIX  ypaBHeHHH. [IpoCTpaHCTBO pPEIIEHUH OAHOPOAHOIO IMHEHHOTO
ypaBHenns. OyHIaMeHTalNbHOE pelIeHHe U pe3oibBeHTa. Teopema JluyBusis.

3. MHOXECTBO pCLICHHH HEOJHOPOJHOIO JIMHEHHOro AupQdepeHIMaIbHOTO YpaBHEHHS.
PesonpBenTa m pemenue 3agaun Kolud 1is HEOZHOPOAHOTO YpaBHEHHsS. MeTo BapHaluy
IIPOU3BOILHOM TOCTOSTHHOH.

4. PezonpBeHTa JMHEHHOTO ypaBHEHMs TIIEPBOro Mopsiika B R”™n ¢ [IOCTOSHHBIMH
K03puUIHEeHTaMH: AHATOHAIN3YEMBI W HeJMarOHaAu3yeMblil citydan. [IpuMeps! penreHus
3a;1aun Ko,

5. DieMeHTH BapHallMOHHOTO HCYHCHeHud. Jlarpamknan v ypaBHeHus Jitnepa—IJlarpamka.
3aga4u ¢ 3aKpeIUICHHBIME M CBOOOIHBIMH KOHI[aMH. JIOCTaTOUYHOE YCIOBHE 3KCTPEMyMa.

6. O6was popma neppoit Bapuaiy. Y CIIOBUS TPAHCBEPCATLHOCTH.

7. IlpeobpazoBanue Jlexanapa. I'amiisToHnan 1 ypaBHeHUs | aMIIIBTOHA.

8. IlocTpoenue pernenuii 3agauu Konm s ypasHeHus ['ammibroHa-Sko0u.

9. IlpaBunbHast ocobast Touka I OOBIKHOBEHHOTO aH((epeHHaTIBHOIO YPaBHEHUS.
Marpuna monogpomun. Teopema Pykca.

10.  VYpaBuenue Jlexanapa. Chepuueckre hyHKINH.

11. HenpaBunbHas ocobas Touka. Perenne ypapHenus beccens.

12. VpaBuenne Jlammaca W IIMOTHYECKHE YypaBHeHWs. [apMmoHuueckue ¢YHKIUN.
IMpunmun Maxcumyma. PyHIaMeHTalIbHOE pelieHHe. 3agaddl Ha COOCTBEHHBIC 3HAYEHHUS U
Pa3noKEHUs 110 COOCTBEHHBIM (hYHKITUAM.

13.  VpaBHeHue TeIIONMPOBOAHOCTH M Mapabonuueckue ypaBHeHHs. PyHIAMEHTAIbHOE
pemrenue. 3anada Kowmu. Ipunuun MakcumymMma 1 TeopeMa e JUHCTBEHHOCTH.

14. BonHoBOe ypaBHeHHE W THIICpPOOIHYCCKHE ypaBHeHMs. (DyHIAMEHTANBHOE pELICHHE.
3agaua Komu,

15.  OO600uieHHBIE pellleHHss OCHOBHEIX KPaeBBIX 3alayu IS JJUTHIITHYECKOTO YpaBHEHHUA
BTOpOTO nopsika. Teopema o paspenmmmoctu B kiaacce Cobonea W_271.

16. Ompenenenve mnceBmoauddepeHIMaTEHOTO OnepaTopa Ha TIIAAKHX  (PMHHMTHBIX
dyHKUMAX B eBKIMIOBOM MpocTpancTee. CuMBonmdeckoe ucunciaenue 11J10.

17.  Tlcesmoanddepenunansrelie oneparopsl B npocTpancTBax CoboneBa. IHITHYIECKHE
ITHO. HapameTpukc 3JUTMNTHYECKOTO OTIepaTopa.

18. Onmnpenenenue paBHOMepHO HempepsiBHOW nonyrpynmbl W C_O-HempepbIBHOM
nonyrpynnel. Vinpuauresumanbusiii  onepatop. Teopemsr Xumne-Hocuga, Jlomepa-
Qumunca, CtoyHa (popmynupoBku).

19.  CunbHo smumnTrueckue onepatopsl. HepaBeHcTBo INopannra.

20. 3agava Jlupuxme [uisl CUIIBHO SJLTUITHYCCKONW CHCTEMB] YPAaBHEHHH.

21. Onmnepatop 3anaun J{upuxie s CUIBHO 3/UTMIITHYECKONW cHcTeMbl Kak reneparop C 0-
HETIPEPBIBHOM T10J1yTpyniel. I[IpHIOXKEHHS K 3BOOLHOHHEIM (TTapaboaHuecKiM) 3a/1a4aM.

4., ACHMITOTHYECKHH aHAIH?2

1. BbluuclicHUE acCUMNTOTHK HHTETPAIOB OT ObICTpO H3MeHsommxcs GyHKUMHA. MeTtoasl
Jlannaca, cTaniuoHapHO# (a3bl U nepeBaa.

2. Meron BKB ni1a ypaBuenus Illpenusrepa Ha BelieCTBEHHON OCH.

3. AcuMNTOTHKA pEIeHHH onHOMepHOro ypasHenus [llpequurepa B Majaoil OKpECTHOCTH
TOYKH TI0BOPOTA.

4. ACHMNTOTHKA pemleHHH onHOMepHOro ypaBHeHus IllpeauHrepa ¢ AByMs ONHU3KHUMH
TOYKAMH II0BOPOTA.

5. Komnnekcnsni meroq BKB mis ypaBHeHwuit BToporo mopsaka. Touku moBopota. JIuaun
Crokca. Kanonmueckue oOnactu. TeopemMa 0 CYIIECTBOBAHMM pEIICHHS C JIAaHHOH
ACHMITTOTHUKOM.

6. ACUMIITOTHKA pEIICHUH CHCTEM OOBIKHOBEHHBIX An(depeHIMANbHBIX yPaBHEHUN C
MaJIbIM apaMeTpoM IpH npounsBogHoil. dasza beppu.
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7. JlydeBoli mMeTox mns pemenHuil ypaBHeHus ['embmronsua. [IpocTpaHCTBEHHO-BpEMEHHOM
JIy4€BOH METOX. ACUMIITOTHKH PEIICHHH OKOJIO KayCTHK.
8. JlarpamxeBbl MHOr00Opa3Hs M METON KAHOHHYECKOTO oreparopa Maciosa.

5. Anre6pa u TonmoJiorust

1. VinBapnanTHBIe (HOpPMalbHBIE) MOArPYNObL. OIHOPOJAHBIE MPOCTPAHCTBA W (AKTOP-
TPYIIILI U UX TOIIOJOTHS.

2. Hempusopumble npencrapienus rpymm. Jlemmsr [llypa. Teopema OpTOrOHATBHOCTH.
XapakTepsl IpeICTaBIeHUH.

3. Hnterpan Xaapa u IpHEMEI €0 MMOCTPOEHHS.

4. I'pynmost 1 anre6ps! Jlu. @opmyna KemnGenna-Xaycnopga ais nuseiinbix rpymm Ju.

5. HunenotenTHsie U paspemmMblie anreOpbl JTu. HUIBIOTEHTHEIE MpeacTaBIeHHs anreGphbl
JIn. Teopema Durens.

6. IIpoctsie u nomynpocteie anredps! JIu. @opma Kunmunra. Kpurepuii Kaprana. Teopema o
NoJIynpocToTe anredp JIn.

7. JloxaneHas nsoMopdHOCTs rpynn JIu 1 usomopdHocTs UX anrep JIu.

8. Ilpoussoxusie Jlu BexTopHBIX TONeH U quddepenunansusix Gopm. Teopema Ppobennyca
H rpynnel JIn noganre6p Jin.

9. I'oMONOrMM CHMIIMIHAIBHBIX KOMIUIEKCOB. FIX TOmoJiorHueckas HMHBAapUAHTHOCTB.
Xapakrepuctuka Ditnepa. Teopema Ditnepa-Ilyankape.

6. FeomeTpus

1. I'manxue MHOrooGpasus u ux orobpaxenus. JAuddepenunan riajgkoro oTobpaxkeHus U
ero skobuan. Teopema Capaa. KacaTemsHbIe BEKTOPBI M KAacaTEIBHOE PAcCIOCHHUE.

2. Tensopel u  TeH3opHble 1ons.  JubdepeHumancHsle  GOpPMBI M BHEIIHEE
nuddepennuponanne. Koromonornun ne Pama. Tenzopsl u muddepennunansabie Gopmbl Ha
KOMIIIEKCHBIX MHOTOO0pa3HsiX.

3. Oneparop 3Be3nouka Xomka u ero npuioxkenns. Cucrema ypaBHeHH MakcBenna u ee
aHanw3 Ha A3bike JuddepeHIHaNnbLHEIX GOopM.

4. 3amena nepeMeHHBIX B muddepeHunansueix Gopmax. Ypasaenne do=A.

5. Wnrerpuporanve nudpdepennnansaeix gopm. Teopema Crokca. Ee cBs3b ¢ dhopmyaamMu
I'puna u "'aycca—OcTtporpazackoro. J[BoiicrBeHHoCTs [TyaHKape.

6. PuManOBEI MHOTOOOpasus u MeTpuku. ['eonesndeckre. CBA3ZHOCTH, HX TEH30PBI KPUBHU3HBI
1 Xpyuenust. [TapamienbHeii nepeHoc.

7. TensopHele noas Ha MHOrooopasuu. KoBapmanrtaoe an¢depeHIMpOBaHHE TEH30PHOTO
nojist. Cumeonel Kpuctoddens u cBA3HOCTS.

8. I'magkue xpuBbIe, MX KpUBK3HA U Kpyucuue. Dopmyns Opene.

9. Ilepas u Bropas KBagpaTuuHbic (GopMmel moBepxHocTH. Teopema Mense u dopmyia
Otnepa. I'naBHbIe HanpaBieHus U KpuBH3HbL. opmyia Taycca—BonHe.

10. Cummnnextuueckue MHoroobpasus. Teopema HapOy. KomriuiexcHass u KOHTakTHas

CTPYKTYDBL.
7. Teopus BeposiTHOCTEH

1. BeposaTHocTHBIC npocTpaHcTBa. ClydaiiHbie BEAMHUHBL U KX MAaTEMaTHYECKUE OXKHIAHUS.
Hucnepcus.  HesaBucuMble — ciydaifHble  BENHYHHBL,  YCIOBHBIC  BCPOSTHOCTH H
MaTeMaTUIECKHUE OKHUAAHUS.

2. HopmansHoe pacmpeneneHne W pacupenenende Ilyaccona. XapakTepHCTHUCCKUE
¢dysxnun. Teopema boxuepa-Xunuwna. IleHTpanbHas mpelencHas TeopeMa. 3aKOHBI
OOJBIIUX YHCE.

3. Koppensuuonnsle ¢ynknuu. Llenn MapkoBa W MapKOBCKHE CIIy4alHBIE IIPOLECCEHL
I"ayccosckue nporneccsl u npotecc ITyaccona.

4. BpoyHoeckoe aBmxkende. Croxactuueckuit muddepeniman wu  dopmyna  Hro.
Croxactinueckne nudepeHIranbHEIEC ypaBHEHHS.
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5. DJIEMEHTBI MAaTEMATHYECKOH CTaTUCTUKH. Todeunoe 1 HHTCPBAJIbHOC OLICHHMBAHUC. 3amaya
IMPOBEPKH CTATHCTHYECCKUX THIIOTES.

I1. Boripockl o TeMe HAYYHO-HCCAEI0BATEIBLCKOM paGoTHI aCIIHpaHTA.

1.CnexTpanbHas Teopus AuddepeHIHATBHBIX ONIEPATOPOB
1. OnHoMmepHOe ypaBHeHHe ¢ OLICTPO yOBIBaIOIIKMM IToTeHIMaN0M. Pemenne Hocra.
2. CniektpanbHoe pasioxenue s onepatopa Ulpenunrepa ¢ ObIcTpo YOBIBarOIUM
IMOTEHIIHAJIOM. BOITHOBBIE OIIepaTOpHI.
3. OOpatnHasa 3amaua A ypaBHeHus lllpeauHrepa ¢ OBICTPO YOBIBAIONIMM TMOTEHIIHAIOM.
VYpaeuenue ["enpdanga-JleBurana-MapueHko.
4. OOparHas 3anada ans oneparopa [llpeauirepa Ha OKpyXHOCTH.
5. Jucnokanus qis onepatopa Lllpenunrepa Ha BeNECTBEHHOM OCH.
6. Onepatop Ulpeaunrepa ¢ GUICPHOANICCKUM ITOTCHIIAAIOM Ha BELIECTBEHHOI OCH.
7. CnexTpanpHBIC CBOHCTBAa OJHOMEpPHOTO omepaTtopa Jlupaka c¢ OBICTpO YOBIBAIOHIMM
MIOTEHIHAJIOM.
8. TlonAaTne mpepensHoro Kpyra u npepensHoil Touxu. Teopema Beiins ana omepartopa
[IIpenunrepa Ha nonyocu. Oynkuust Betns.
9. CoexTpanpHble aCHMITOTHKH JiIs 3agad Jupuxiie u HeliMana B orpaHHYeHHOH 0OnacTu.
Metop Beiins. OueHKy 4Kciia ebIX TOYeK B miape.
10. CnekTpalbHEBIE OIEHKH [1d 3a1a4d HelimaHa B 061acTH ¢ HerTagko# rpaHuLed. Meron
Herpycora — Cadaposa.
11. AOGCOMIOTHO HeNpephIBHBIH CIEKTp AT OOBIKHOBEHHBIX AH(depeHINaIbHBIX
OMmepaTopoB ¢ MemIeHHO yOwpBalommMm — noreHiuanoM. CoxpaHeHue — abBCOOTHO
HETIPEePHIBHOTO CIEKTpa IPH KBaOPATHIHO CyMMHPYEMBIX BO3MyIIeHHAX (Teopema JleHidra —
Kununa). ,
12.  Xapakrtepuzamusi cnexkTpa OOBIKHOBEHHBIX AH(PQepeHUHANbHBIX ONEPATOPOB BTOPOTO
Mops/iKa B TEPMHUHaX IOBEJCHUS PEIICHWH Ha OECKOHEYHOCTH. Teopus NOAYMHEHHOCTH
IInpcona — I'unsbepr.
13.  Omnepatopsl ¢ cuHryIspHBIM criektpoM. [Ipumeps! [Tupcona u JleHucosa.
14. KoMmmakTHBIE H OTHOCHUTEJIIEHO KOMITAKTHBIC BO3MYIICHHs B cMeIcie ¢opm. Teopema
Monuanosa.
15. CamoconpspkeHHBIE pacIIMPeHWsT CHMMETPHYHBIX ONCPAaTOpPOB M HMX  CHEKTP.
Pacumpenue Kpeiina. Ipunoxenue x oneparopy Jlamnaca.
16. CnextpansHas Teopus oneparopa bosipimana.

2. [Tepuoanueckue nudpPepeHUHAILHBIE ONIEPATOPLI

1. Marpuna moHoapomun, ¢byHkius JamyHoBa ¥ OIOXOBCKHC PELICHHS ISl OJHOMEPHOTO
nepuognueckoro ypasuenus llpenunrepa. Teopema Tutumapiua o ¢pyskumu JIsnyHosa.

2. OnHomepHeid omepatop llpemuHrepa ¢ NEPUOTUYECKUM TMOTEHUHAIOM. bBroxoBckuid
KBA3MUMITYJIbC M €r0 TOYKU BETBJICHHS, ACUMIITOTUKH Ha OECKOHEYHOCTH M KOH(OPMHBIE
CBOMCTBA.

3. AHanuTHYeCKHE CBOWCTBA OJIOXOBCKMX pEINEHHHA /S OJHOMEPHOTO YPaBHEHUS
[lpenunrepa ¢ nepUOAMYECKUM MOTCHLUHUATIOM, KX PHMAHOBA [MOBEPXHOCThb, MOJHOCA,
ACUMIITOTUKH Ha OECKOHEYHOCTH.

4. Koneuno3onHsie noteHuuansl. Gopmynsl ciena. Ypasuenns [JyopoBuHa.

5. Ilepuoanyeckue wuMOTHYECKHe omepatopsl B R™n. IlpcoGpasoBanue I'enpdanma u
paznoxenue Pnoke-bioxa.

6. CrmexTpalbHBIE CBOWCTBA MHOTOMEpPHOTO IepHoAnueckoro omeparopa Illpemunrepa.
I'mnotesa bere-3ommepdensaa.

7. Ilpobnema aOCOMIOTHOH HENPEPHIBHOCTH CIIEKTPa HEPHOJUYECKUX IIIIMITHISCKHX
OIlepaTopoB.

8. Teopust ycpenHeHHs TepHOAMYECKHX AudPepeHIMANBHEIX — ONEPATOpoB. Merton
JBYXMACIITaOHBIX ACHMIITOTHUECKHX Pa3oXeHUH. MeToA mepBoro mpuOInKeHus.



9. TeopeTHKO-OIIEPAaTOPHBIH  MOAXOA B TEOPUM  YCPEAHEHHS  IEPHOIHMYECKHX
I PepeHIHATBHBIX ONIEPATOPOB.

3. MaremaTndeckasi TEOPUs pacCesHUA

1. OcHOBHBIE IIOHATHA MAaTEeMATHYECKOM TEOPHH pacCesHHs: BOJHOBEIE OIEPATOPHI,
OIIEPaTOP PACCESIHUSA, MATPHIIA PACCESHUSL.

2. CymiecTBOBaHHE BOJHOBHIX omepaTopos. llpusnak Kyka. IIpMHLIMII MHBapHaHTHOCTH
Bbupmana.

3. Monens @puapuxca-Pajjieera B TEOPUH PACCESHHI.

4. KBaHTOBOE paccesHue, IBYXYaCTHYHBIN CIIydaii.

5. KBanTtoBoe paccesHue, cnydaid N gactui. Pa3noxeHue mo cOOCTBEHHBIM (YHKIUIM.

6. OnucaHue acUMITOTHK COOCTBEHHBIX (DYHKIMH HENpephIBHOIO CHEKTpa olepaTopa
Mpenunrepa B mudpakiuoHHOM Mojaenu B 3ajaye paccesHus HECKOJLKUX KBAHTOBBIX
YacTHLl.

7. Snepnas Teopus paccesHus: Teopema Kato-Pozenonoma, Teopema bupmana-Kpeiina.

4. CnexTpaabHblii aHAJIN3 Ha rpagax

1. Onepatop Jlannaca Ha xoHeYHOM Tpade. MaTpHlia CMEKHOCTH.

2. Onepatop Jlamaca Ha nieproauueckoM rpade. PazimoxeHne B mpaMod HHTErpal.

3. Omnepatop Jlarulaca Ha MeTpHdecKoM IepuoguyueckoM rpade. PasnoxkeHue B INpsMoi
HHTErpal.

4. Omneparop Jlannaca na nepuoguueckoM rpade. Muaekcrl pebep, PyHIaMeHTaNbHbIH rpad.
DddexTHBHEIE Macch onepaTopa Jlamaca Ha nepHoIUYecKoM rpade.

5. MarautHbelH onepatop Jlamnaca Ha mepuoamdeckoM rpade. CrnekTpalbHble OLEHKH Ui
MarHUTHOTO olepaTopa Jlammaca Ha nepHOAUYIEcKOM Tpade.

6. Onepatop Upeaunrepa Ha nepuoaudeckux rpadax. PazmoxeHue B MPsIMOi HHTETpal.

7. Cnexrp oneparopa Jlammaca Ha neprHogHYeCcKUX rpadax ¢ aedexTamu.

8. Omepatopsr IllpenuHrepa Ha KBagpaTHON pelnleTke, Ha CTAaHUHOBOW pellieTKE, Ha
rpadenoBoii pemerke. Oneparop [pennurepa Ha rpadeHOBOH TOTOCE.

5. CnexTpanbHas Teopus dproauueckux oneparopos llpegunrepa

1. Dprogugeckne oneparops! llIpenunrepa. Teopema [Tactypa o THITMYHOM CHIEKTpE.

2. Ilnotrocte coctosiHmit. [Toaxoxa, ocHoBaHHEIH Ha (opmyne delimana-Kana. CeoiicTBa
THIOTHOCTH COCTOSTHMM.

3. Ilokasarens JIsnynosa. CymectBoanne. Cy6rapMOHUYHOCTE.

4. Teopema IIHons 06 0606mennbIx cobcTBeHHRIX QyHKIMAX. Teopema Mcun-Tlactypa 06
abCONIFOTHO HEMPEPBIBHOM CIIEKTpE.

5. ®opmyna Tayneca U CICACTBHA U3 HeEE.

6. Teopema Kotanu 06 abcoslFOTHO HEMPEPBLIBHOM CIIEKTpE.

7. CHHTYJSApHO HEMPEPBIBHBIHN CIIEKTpP onepaTopa nouytu-Marse.

8. TINOTHBIA TOYEUHBIH CIICKTP B MOACIH AHIAEPCOHA.

9. KanTopoB a0COIIOTHO HENPEPBIBHEIN CHEKTp U Teopust KAM.

6. Kpaesbie 3agaun. Teopus paccesinusi B BOJHOBOAAX

1. Dmmnruueckue kpaeBbie 3agaun. OnepaTop KpacBo# 3amaqd B ipocTpancTBax Coboiesa.
@DpenronbMoOBOCTE KpaeBoi 3aaaun. ConpspkeHHBIH onepaTop U Gopmyina I'puna. JlokansHsie
OLICHKH PEILICHUM,

2. 3amauu ¢ napamerpoM. CrekTpaisHBIC CBOMCTBA OINMEPATOPHBIX IyYKOB. | TaBHast dacTh
PE30JILBEHTEI MEPOMOP(HOIL onepaTop-QyHKIMU B OKPECTHOCTH COOCTBEHHOTO YHCIA.

3. KpaeBele 3afauum 11 mepeonpelenEéHHBIX CHCTEM YpaBHEHHUH. DIUIMNTHYECKOE
pactumpenue. Cucrema Makcpesnna.,

4. O6o6meHHbIe MOCTAHOBKH KPAeBBIX 3a/iad I/ ypaBHEHHMs IlyaccoHa B OrpaHHYeHHOMH
001acTH ¢ KOHMYECKMMH TOUKAMH Ha TPAHHUIIE.
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5. MogenbHble 3a1a4 B LMJIHHAPE U KOHYCE, ONEPATOPHBIN My40K. ACUMITOTHKA PEIICHUA
3JUTHITUYECKMX KPAaeBBIX 3324 BOJIM3H KOHHYECKUX To4YeK. BEumcnenne xo3¢Q¢GHIMECHTOB B
aCUMIITOTHKE.

6. KpaeBsle 3a1auu 11 ypaBHeHus Jlamiaca B orpaHuueHHOM 001aCTH ¢ MaJIbIM OTBEPCTHEM.
Meron cornacoBaHHbIX aCHMIITOTHYECKUX Pa3JI0KESHHH.

7. KpaeBbie 3ajauu I ypaBHEHHA [elbMrossplia B OrpaHMUCHHOW 0ONIacTH ¢ MalbIM
orBepcTHeM. [Ipouenypa nepepacnpeaeseHus HEBAZOK.

8. MeToa cOCTaBHBIX ACHMIITOTHYECKHX pa3IOKEHUH B TOM cilydae, KOrja OJHA H3
IpeIesTbHBIX 3a/ay Hepaspemmnma.

9. Cnaboe peunienue 3amaun Jupuxie A BOJHOBOTO YpPaBHEHHS B OOJIACTH ¢ KOHHMYECKOH
TOYKOI Ha ITPaHUIIE.

10. BonHoBoe ypaBHeHHE B 00JacTH ¢ KOHHYECKOH TOYKOH Ha rpaHHIE. ACHMIITOTHKA
pelIeHui B OKPECTHOCTH KOHHYECKOU TOUKH. OmnpeeneHie CUIBHOTO PELIEHHU.

11. PaspemmmocTs M aCHMOTOTHKA PEIICHHAHN JJUIMIITHYECKHUX KPaeBbIX 3a/1a4 B LIMJIUHIPE C
INEPHOAMYECKMMH K03t dunuesTaMu. BrruncieHne Kod(Q@UUUMEHTOB B aCHMIITOTHKE
peuIeHus.

12.  CamoconpsbkeHHasi JUIMNTHYECKas KpacBas 3ajada B 00JacTH € LHJIMHAPMYECKHMH
BBIXOJaMM Ha OeckoHe4HOCTh. CoOCTBeHHBIE (DYHKIIHHM HENpPephIBHOIO CIeKTpa. Marpuia
paccesHua. KoppekTHas IOCTaHOBKA 33/]aull C YCIOBUSIMU U3IYUCHHUS.

13.  Pacmwmpennsie ycnopus usnydeHus. CBA3bh PaclIMpeHHOH M HEPACIIMPEHHOW MaTpHL
paccessHud. Kputepnii cylecTBOBaHHS TOBYIIEYHBIX MOJ.

14.  Memnennas crabunuzauns koddhdunuenToB 3agadn. Bonusl. Martpuiia paccessHus.

15.  JIuccunaTuBHBIC JIUIMITHYECKUE 330aYH B BOJTHOBOJAX.

16. Meroa npHOIMKEHHOTO BEIYUCIICHAA MAaTPULBI PACCESIHHS I BOJIHOBOJIOB.

7. Cyuatinbie nponecchbl. CToxacTHYeCKHil aHAIN3

1. Mapruaranel. HepaBeHcTBa M paBeHCTBa, CBA3aHHBIE C MapTHHraizamu. HepaseHCTBO
Jy6a. Teopema o cymecTBOBaHHH TIpejena CyOMapTHHTalA.

Huddysnonneie Mmapkorckue npoueccsl. Yparnenus Konmoroposa u @okkepa-Ilnanka.
MapxoBckue Nporecchl, kKak peleHHs CTOXaCTHIECKUX AU GepeHIHATbHBIX YPABHEHHH.
®opmyna Peitnmana-Kara.

ITyacconoBckas cnyuaitHast Mepa. MTHTEHCHBHOCTE MyaCcCOHOBCKO#H CITydaifHOW MEPEI.
CroxacTuueckuit MHTerpai Imo IyacCOHOBCKOH ciTydaifHOH Mepe.

. Ilponeccer JleBn. Ycroitunsbie mpomeccer Jiesn. IlpeacraBnenne ycTolunBoro nporecca
HeBH B BUJIC HHTErpasa o MyacCOHOBCKOH ciydaiiHOH Mepe.

8. besrpaHnuHO AeTUMBIC pacTIpeaCIICHHUS.

9. Betrsinjyecs NpoLecChl ¢ JMCKPETHBIM BPEMEHEM: OCHOBHbIE ONPEAEIICHUS U NPOCTEHIINE
CBOMCTBA, OCHOBHOE (YHKLUHMOHAIBRHOE YPABHEHHE, MOMEHTBHI, KPUTHIHOCTb, BEPOSTHOCTh
BBIPOXKJICHHS, ACHMIITOTUYECKOE MTOBECHHE BEPOSITHOCTEH BBIPOKICHHUS.

10. Bertssmumecss TPONECCH € HENPEPHIBHBIM BPEMEHEM: OCHOBHBIC ONPCACICHUS U
CBOMCTBA, (YHKIMOHANBHBIE YypaBHEHHS JUI1 NOPOUBBOAAIMX (DYHKIHH, OCHOBHBIC
nuddepeHnmanbabie  ypaBHeHUs; qubQepeHUHaNbHbIE  YPABHEHUS JJIi  MOMEHTOB.
KputnuHocTs.

11. Berpamumecsd nOpoLECCHl ¢ HEMPEPHIBHBIM BPEMEHEM: BEPOATHOCTH BBIPOXK/ICHHUSL;
aCHMIITOTHYECKOE IIOBCACHHC BEpOSTHOCTEH BbipoxkacHus q(t). Bum npexaensHOro
pacrpeeicHusL.

12, Tlpoueccsl ¢ IMMHTpaIMeN: onpe/IeNieH s, OCHOBHBIE qubdepeHIranbHble YPaBHEHHUS,
npeJenabHoe ToBeacHuE Z(t).

NouwewN

2.2. TocymapcTBeHHBIH dK3aMeH MOMKET BKIIOYATH CIEAYIONINE BHAB KOHTPOIBHBIX
3a7]aHUi: OTBET IO OMJIETY, BKIIOYAIOIIEMY TPH BOMPOCA: JBA BOMPOCA MO OOUIEH WacTH |
OJIHH BOTIPOC 110 TEME HAY4YHO-HUCCIEA0BATENILCKOH PaOOTHI aCITHPAHTA.

2.3. Ilpumepsl KOHTPOILHBIX 3aJaHUi:
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buner 1

1-i Bompoc (oOumii). O6oOLIeHHBIE pelleHHs OCHOBHBIX KpaeBBIX 3aad Jyisd
IUITMIITHYCCKUX YpaBHEHHH BTOPOTro Nnopsaaka. Teopema o paspemmMocTH B kiacce CoboseBa
W_271.

2-i1 Bompoc (o6muit). BpoyHoBckoe aBmkeHue. CToXacTHUeCKHil aud)depeHnnan u
tdopmyna Uto.

3-i1 Bompoc (cnenuanabHblii). CHHTYJIAPHO-HEHPEPBIBHBIA CIEKTP ONepaTopa MOYTH
Marse.

buner 2

l-ii Bompoc (0Ommuit). 3aMKHYTBIE ONEpPaTOphl B TWILOEPTOBOM IPOCTPAHCTBE.
ConpsixeHHEBIH oneparop. CieKTp 3aMKHYTOTO OIepaTopa.

2-i  Bompoc (obmwmit). BhluKclieHHE AaCHMITOTHK HHTETPAIOB OT  OBICTPO
usMeHsromuxcs pynkuui. Merons! Jlamiaca, ctTannoHapHOH ¢assl ¥ iepeBana.

3-ii pompoc (crnenuanbHelid). TeopeTHko-onepaTOpHbBIH MOIX0A B TEOPUH YCPEIHEHHS
nepruoaHdeckux JuddepeHIraIbHbIX ONepaTopoB.

3. Pexomentauun o6y4aromumMcs mo NoAroTOBKeE K rocy1apcTBEHHOMY 3K3aMeHY,
nepeveHb JHTEPATYPbI AJIsl HOATOTOBKH K IrocyJapcTBeHHOMY 3K3aMeHy

3.1. PexomeHjauuu o0yUarOnMMCs 110 MOATOTOBKE K FOCYIapPCTREHHOMY 3K3aMEHY:
3.1.1. Meroanyeckue yKa3aHus [0 OCBOCHUIO TUCLUILINHBL:

He npenycmorpeso.
3.1.2. Metoaudeckoe 00eCIIeUeHHE CaMOCTOSATEIbHOH paboThI:

JIutepaTypa U3 criucKa HHPOPMAITHOHHOTO 06EeCTICHCHHS.

3.1.3. Metoauyeckue MarepHai sl  ANA  [OPOBEOCHHS  TEKYLIEro  KOHTPOJIA
YCIIEBAEMOCTH M IIPOMEXYTOYHOH arTecTalld (KOHTPOIbHO-M3MEPHTEIBHBIC MAaTEpHAIH,
OLICHOYHBIE cpesicTBa): CMHMCOK BOMPOCOB K rOCYAapCTBEHHOMY DK3aMEHY.

3.2. TlepeuyeHnr mHUTEpaTypsl W 3IEKTPOHHBIX OHOIHOTEYHO-WHPOPMALHOHHBIX
pecypcoB AT MOATOTOBKH K FOCYapCTBEHHOMY 3K3aMEHY:

3.2.1. Cnucox o0s3aTenbHON THTEPATYPHI:

1. bupman M.UI., Conomsx M.3. CnexrpanbHas TeopUs caMOCOTIPSKEHHBIX OTIEPATOPOB B
ruae0epToBoM npoctpancTse. U3a. Bropoe. — CI16.: Jlans, 2010.  DneKTpoHHBIH pecype —
3BC Jlaus.

2. bycnaes B.C. Bapuatmonnoe ucuncnenue. — JI.: U3a-so JIT'Y, 1980.

3. Baitnbepr B.P. AcuMnToTHueckre METOOBI B YpaBHEHHSIX MAaTEMaTHUCCKOH (HU3HKH.—
M.: U3g-Bo Mock. yH-Ta, 1982.

4. Ban pep Bapaen B.JL. Anre6pa. — M.: Hayka, 2004, 1976/1979.

5. Bentuens A.Jl. Kypc Teopuu ciryuaiusix nmpoueccoB. — M.: Hayka, 1996, 1975.

6. Bnagumupor B.C. O6o0mennsie dynknmun B marematuucckod ¢usuke. — M.: Hayxa,
1979.

7. Bnagumupos B.C. YpaBueHus matemaruueckoit ¢pusuku. — M.: Hayka, 1988.

8. Bymux B.3. Kparkuii xypc Teopun QyHKIMHA BenleCTBEHHOH mepeMeHHOH. — M.: Hayxka,
1973.

9. Hy6posun B.A., HorukoB C.I1., ®omenxo A.T. CoBpeMeHHas reomeTpus. — M.: Hayka,
1986/2001,1979.

10. 3axapor B.E., Maunakos C.B., Hosukos C.II., ITuraceckuii JI.IT. Teopust coOMuTOHOB
MeTo/ 0OpaTHOH 3axaun. — M.: Hayka, 1980.

11. HWneun A. M., [Jamwmuna A. P. AcuMmToTHYeckWe METOAbI B aHammze. — M.:
OUSMATIIUT. 2009. DnexTpounnsiii pecype - IBC Jlans.

12. Karo T. Teopus Bo3MyIIeHUH THHEHHBIX onepaTopoB. — M.: Mup, 1972.

13.  Kupunnos A.A. DaeMeHTHI TeopHH npecTaBnenuit. — M.: Hayka, 1972/1978.
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14.  Konmoropor A.H., ®omuu C.B. DiieMeHTH Teopur QyHKUUE M GYHKIHMOHATHHOTO
agaim3a. Mock. roc. yH-T uM. M.B. JlomonocoBa. — H3n. 7-e. — M. : ®UIMATIINUT, 2017,
OnekTpoHHLIH pecypc - OBC JlaHb.

15.  Kocrpukun A.H., Marun FO.11. JIuneiinas anre6pa u reometpus. — M.: U3a-so MI'Y,
1986/2009, 1980.

16. Kypanrt P., I'mis6ept [{. MeToas MaTematiudeckoi ¢pusuku. — M.: Tocrexuzaar, 1951,
17. JlaBpentbes M.A., Ilaéar B.B. Meroas Teopuu (YHKIHMHA KOMILIEKCHOIO
nepemenHoro. — Mzna. 4-e. —M.: Hayka, 1987/2002, 1973.

18. JlameoxeHnckas O.A., KpaeBsie 3agaun matemaTuyeckoit ¢usuku. — M.: Hayka, 1973.

19. Tlerposckmii WM.I'. Jlekuuu 00 YpaBHEHHSAX C YACTHHIMH NPOM3BOJHBIMH. — M.
duzmarrus, 1961,

20. Tloropenor A.B. luddepenimansuas reometpus. — M.: Hayxka, 2022, 1974, 1969.

21. Tloutpsarun JI.C. O6nikHOBeHHbIE au(depeHnyansuble ypaBHenns. — M.: Hayka,
2001, 1974, 1970.

22. Pucc ®., Cexedanseu-Hangs B. Jlekinn no ¢yHkimoHansHOMy aHanmu3y.—M.: Mup,
1979.

23. Pun M., Caiimor b. MeToapl coBpeMeHHOH MareMaTHdeckoi ¢u3nku.—M.: Mup,
1977-1982—T. 1: dyskuuoHanbHbH aHamus3.—1977. T. 2: [apMOHHYECKHI aHAJH3.
CamoconpspkenHocts. — 1978, T. 3: Teopus paccesHns—1982. T. 4: Anamms
oneparopos.—1982.

24. Cononnukos B.A., VpamsueBa H.H. IIpoctpanctBa CoOoneBa. B xuure «M30paHHbIE
[JIaBBl aHAIM3a H BeIcIied anreOpem. — JI.: M3a-so JIT'Y, 1981.

25. Teinop M. INcepnonud dhepenunansubie oneparopbl. — M.: Mup, 1985.

26. danneer JI.JI. ObpatHas 3agaua KBaHTOBOH Teopum paccesnus II. // CoBpeMmeHHEBIE
npobiemsr MaTemaruku. — M.: BUHUTH, 1974, T. 3. — C. 93-180.

27. Hlwmxkon X.JI., ®dpese PI., Kupm III., Caitmon B., Omneparopsr IIpeamurepa c
TIPWJIOKEHUSIMM K KBAaHTOBOH MEXaHHUKE M TI00aipHO# reomeTpun. — M.: Mup, 1990.

28. upses A.H. BepositHocTs. — M.: Hayka, 2004,

29. Xemracon C. [JuddepeHmmansHas reoMeTpus, rpynnsl JIH W CHMMETPHYECKHE
npocTtpadcTea. — Makropuan, 2005.

30. Sdaes JI.P. Maremarndeckas Teopus paccesuus. — CI16.: usn-so CITI6IY, 1994.

3.2.2. Cnmucox KOTOTHHUTENBHO JTUTEPATYPHI:
1. Arpanoeny M.C. CoGoneBckue npocTpaHcTBa, MX 000OMICHUS ¥ JUTMITHICCKHUE 3a/Ja4UH B
o01acTsX ¢ TNaJKON U JMMIUKUIEBO# rpanuleii. — M.: MITHMO, 2013.
2. Arpanoeny M. C., Bumwmk M. W. DOnmunrrdeckue 3ama4u ¢ HapamMeTpoM H
napabonuydeckre 3agagu obmero suga. / YMH 19:3(117) — 1964. — C. 53-161, + caiit
W3ATEIs.
3. baxganos H. C., Ilanacenko I'. I1. OcpenneHre nporeccoB B MEPHOTHUECKHX Cpenax. —
M.: Hayka, 1984.
4. bupman M. 1II. M3bpanusic Tpyasl. MaremaTuueckas Teopust paccesuus. DyHKnsg
cnekrpanbHoro casura. — M.-Jbkesck: HUIl «PerynsipHas v XaoTudeckas AMHAMHUKAY,
V>XeBCKUI MHCTHTYT KOMIBIOTEPHBIX HCCeaoBanui, 2010.
5. bupman M. III, CycamHa T. A. TlepHoguyecKHii MArHUTHBIH TIaMHJIbTOHHAH C
nepeMenHon MeTpukoii. IIpo6iema aGCONIOTHOH HENPEepPHIBHOCTH. // Anrebpa W aHAIN3. —
1999. — T. 11, Bemm. 2. — C. 1-40, 3:1eKTpOHHEIH pecypc cBOGOIHOTO TOCTYIIA.
6. bupman M. 1III., Cycmupa T. A. Ilepmommueckue muddepeHIHATEHEIE OHEPATOPSL
[Moporoseie cBOMCTBA U ycpenHerus. // Anrebpa u aHamms. — 2003. — T. 15, seim. 5. — C.
1-108, 3neKTpOHHBIN pecypc cBOGOIHOTO JOCTYMA.
7. bycnaes B.C., KanuteeBckuit H.A. I'maBHbIe CHHTYISPHOCTH MATPHIBI PACCESHHS IS
CHCTEMEBI OJHOMEPHBIX yacTull. // Teop. Mat. ®us. — 1987. — T. 70(2). — C. 266—277, +
CaMT u3gaTens.
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8. Batana0» C., Hxema H. Croxactuueckue auddepeHunansubie ypaBHEHHS U
ouddy3ronHble iponeccsl. — M.: Hayka, 1986.
9. I'mxman U.H., Ckopoxon A.B. Beenenue B TeopHIo cirydaiiHbIX nporeccoB. — M.: Hayka,
1977.
10. Kuxor B. B., Koznos C. M., Oneitnuxk O. A. VcpenHenue muddepeHIHATBHBIX
oneparopoB. — M.: @uzmatiut, 1993.
11. Wusun A. M. CornacoBaHue aCUMIITOTHUYCSCKHX Pa3/IOKEHHH pelIeHUH KpaeBbIX 3a1ad.
— M.: Hayka, 1989.
12.  Kan M. BepogatHOCTB U cMexHBIC BOIIpOchl B u3uke. — M.: Mup, 1965.
13, Kunrman [Ix. [lyacconosckue mporeccet. — M.: MITHMO, 2007.
14. Koxotor A. 10, [InameneBckuii b. A. O 3agaue Kouru-/{upuxie ans runepOoIHIecKHx
cHcTeM B KiHMHe. // Anrebpa u asamm3. — 1999. — T. 11, Bem. 3. — C. 140-195,
3NEKTPOHHBINA pecypc CBOOOIHOTO HOCTYIIA.
15.  Jnonc XK.-JI., Mamkenec 3. HeogHopoaHsle TpaHUYHbIC 334U U UX NPUIOKCHUA. —
M.: Mup, 1971.
16. Macnoe B.IIL., ®enoprok M.B. Kpasuknaccuueckoe NpuOMMKEHUE Ui YpPaBHCHHH
KBaHTOBOM MexaHuku. — M.: Hayka, 1976.
17. Hazapos C.A., IlnameneBckuit b.A. Dnnuntudeckre 3afayd B 0OJACTAX C KyCOYHO
rnagkoy rpanunei. — M.: Hayka, 1991.
18. Ilnamenerckuit b. A. O 3agade /{upuxie A1 BOJHOBOIO YpPaBHEHHUS B LWIMHAPE C
pedpamu. // Anredopa u aHammu3. — 1998, — T. 10, Beim. 2. — C. 197-228, 3neKTpOHHBIH
pecypc cBOOOIHOTO TOCTYIIA.
19. TInamenerckuii b. A., Tlopemxuit A. C., Capadano O. B. Meron BwIuMcIeHUS
BOJIHOBOJHOM MAaTpPHUI(Bl PACCESIHUA B OKPECTHOCTH MOPOroB. — Aunrebpa u anainus. — 2014,
— T.26, Beim.1. — C. 128-164, 3nekTpOHHBIH pecypc cBOOOJHOTO JOCTYIIA.
20. TInamenepcknuii b. A., Tlopeuxkuit A. C., Capadanor O. B. O BeiuuCIeHNN BOTHOBOAHOM
MaTpHLBI paccestHus AMsl cucteMbl Makcpemna. / @yHkL,. aHamu3 v ero npun. — 2015, — T,
49, Bpim. 1. — C. 93-96, anekTpoHHEI pecypc ¢BOGOIHOTO JOCTYTIA.
21. CeactbsaHOB b.A. Berpsimuecs nponeccsl. — M.: Hayka, 1971.
22. Ckopoxon A.B. CnyuaifHble mpoIlecChl ¢ HE3aBHCHMBIMH MpHUpANICHUIMH. — M.:
Hayxa, 1986, 1964.
23. Ckpwranoe M. M. Teomerpuueckne ¥ apu(METHUECKUE METOABI B CHEKTPAIBLHON
TEOPHH MHOTOMEPHBIX HepHoandeckux omeparopos. / Tpynst MUAH CCCP. — 1985. — T.
171. — C. 3-122.
24, Turumapmr 3. Y. PaznoxeHuss no coOCTBEHHBIM (YHKIHMAM, CBA3aHHbIE C
muddepeHIMaTLHBIMEA YPAaBHEHHSIMH BTOPOTO Mopsaka, tom 1. — M.: UJI, 1960.
25. ®annees JI.JI. MareMatuuecKie BOMPOCH KBAHTOBOH TEOPUM PACCESIHUS IS CUCTEMBI
Tpex uactun // Tpyner Marem. Mu-ta um. Creknosa. — 1963. — Vol. 69. — P. 3—122.
26. ®denopiok M.B. Meron nepesana. — M.: Hayka, 1977.

3.2.3. TlepeyeHb 2NEKTPOHHBIX OUOINOTECUHO-UH(DOPMALIMOHHBIX PECYPCOB:

3.2.3.1. D1eKTPOHHBI KaTAJOT GUOIMOTEKH:
http://ecat.library.spbu.ru/?id=EC

3.2.3.2. 9BC B poctyne CIII'Y:

e ObC «KoHCynbTaHT cTyieHTa»:
http://cufts.library.spbu.ru/CRDB/SPBGU/resource/252

e OBC «IOpaiit»: http://cufts.library.spbu.rt/CRDB/SPBGU/resource/306

e ObC Znanium.com: http:/cufts.library.spbu.rt/CRDB/SPBGU/resource/251

3.2.3.3. lndposas kxonneknus OHOJIMOTEKNM B ApPXHBE OTKPBITOr0 HOCTYNa
Caunkr-IlerepOyprekoro rocynapcrsensoro yHusepcutera (Penosuropuit  CIIGIY):
https://dspace.spbu.rw/handle/11701/2135

3.2.3.4. Ilepe4sn 3/1eKTPOHHEIX pecypcoB B goctyne CIIGIY (o npeaMeTHbIM
obaacTam):



http://ecat
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e Maremaruka: http:/cufts.library.spbu.rt/CRDB/SPBGU/browse?subject=1

® IIONHEIHA CIIHCOK IIEPEYHEN IO IPEAMETHBIM 001aCTAM IIPEACTABIEH 10 CCHLIKE:
http://cufts.library.spbu.ru/CRDB/SPBGU/

(BRIMazaoniee MeHIo pazyiena «IIpocMOTp pecypcoB 1o IpeIMETHOR 061acTiy, 31eCh MOXKHO
BRIOpaTh 0oJEe LIKMPOKUE Pa3IeNsl s Y3KUX MpeIMETHBIX obacTeit).

4. MeToauKa H KPHTCPHH OIICHKH roCyAapCTBCHHOI'0 JK3aMeEHa

4.1. dopmMa npoBeneHNs TOCYAapCTBEHHOTO YK3aMeHa:

M Vcroas 0 IlucemeHHas O YCTHO-IHCbMEHHAA o C npumeHEeHHEM
KOMITBIOTEpA.

4.2. IIpoIo/DKUTEIBHOCTD TOCYIAPCTBEHHOTO 3K3aMeHa: 4 Jaca.

4.3. MeTtoauka ¥ KPUTEPHUHM OLEHKH TOCYJApCTBEHHOrO JK3aMeEHa: JK3aMeEH
IIPOBOJUTCS B JopMe KaHAMIATCKOTO 9K3aMeHa B YCTHOH dopMe 1o OHIeTaM B PUCYTCTBHH
YIEHOB 3K3aMEHAIlMOHHOI KOMHCCHM. BUNieT cocTOMT M3 Tpex BOIPOCOB: ABa BOIpoOCa W3
00IMIel 4acTH M OIMH BOIPOC IO TEME HAYYHO-UCCIEHOBATENbCKOH paboTel. Ha moaroToBky
OTBETa AacnupaHty naercs 2 uaca. OTBET acmuUpaHTa »HK3aMEHAIMOHHOH KOMHCCHH
IpOJOIIKaeTCs 2 yaca.

4.3.1. Kpurepuu olleHUBaHUSA KaHIAAATCKOTO SK3aMeHa:

" 3HAaHME  OINpEJCNICHUH, TEPMUHOJIOTUH, ¢OPMYIHPOBOK W J0OKA3aTe/IbCTB

YTBEPKIECHUH;

= 3HaHHWe QaKTUYECKOro MaTepuana;

n BJIaACHHE H806X0}II/IMBIM MaTEMaTHYECKUM alllapaToM,

* KPHUTHYECKOE M CAMOCTOSTEIBHOE M3J0KEeHNe MaTepHaa;

*  ¢cnoco0OHOCTh OTBEYATH HA JIOIIOJHHUTEIBHBIE BOIIPOCHI IO IIPOrpaMMe dK3aMEHa.

4.3.2. CucreMa OlICHUBaHHA KaHAUIATCKOTO IK3aMEHa:

Onenka «OTIMYHO» BBICTABIAETCS B TOM CIIydae, CCIIu:
® J1aH UCYEPIILIBAIOMIMI OTBET HA TTOCTABICHHBIC BOIPOCHI OHIIeTa;
®  JIaHBI OTBETHI HAa JONOIHUTEILHEIE BOIPOCHI;
*  [IPOJEMOHCTPHUPOBAHO HATUYHE MNTyOOKHUX 3HAHWH B paMKax IIporpamMMsl 9K3aMeHa;
*  0e30mwHn00YHO UCTIONF30BaH MAaTEeMaTHIECKUH alnapar;
"  peUIeHBI IIOCTaBJICHHEIEC 3a1aUH.
OrneHka «XOpoIuIoy»:
" JaH JOCTaTOYHO MOJHBIA OTBET Ha MMOCTABIEHHBIE BOIIPOCHI OUIETa;
®  JaHbl OTBETHI Ha OONBIIYIO YACTh AOITOJIHUTENBHEBIX BOIIPOCOB;
"  [IPOJEMOHCTPUPOBAHO HATTMYME MTOJIHBIX 3HAHMH B PAMKaX IIpOrpaMMBl dK3aMeHa,
® B IICJIOM BEPHO UCTIOIE30BAH MAaTEeMAaTHUECKUI annapar;
" [IOCTaBJICHHBIE 33/1a4M PEIICHBI YACTUYHO.
OueHka «yI0BICTBOPUTEILHON
" J1aH OTBET Ha IIOCTaBJICHHBIE BOMPOCHI OMIeTa;
®  JaHbl OTBETHI HA OTACIBHBIE JOTIOITHUTEIILHBIC BOTIPOCHI;
®  IPOJEMOHCTPHPOBAHO HATWYHME 3HAHUH B paMKax MpOTrpaMMBbl 3K3aMeHa;
*  KCMOJIB30BaHME MAaTEMaTUYECKOTO arnmnapara COAepKUT HETOUHOCTH;
"  pEIICHHE 3aa4 COAEPKHUT OIHMOKH.
OneHKa «HEYAOBJIECTBOPUTEIHHON
"  He JaH OTBET Ha II0CTaBJICHHbIE BOIIPOCHI OIIETA;
"  HC JJaHbl OTBETH HU HA OAMH JONIOHUTEIBHBINA BOIIPOC;
®  [OPOAEMOHCTPHUPOBAHA HEJOCTATOUYHOCTh 3HAHUM B paMKax MpOrpaMMbl 3K3aMCHa;
®  HCHOJIb30BaHHE MATEMATHUECKOTO annapara COACPXUT rpyObie OLIHOKH;
"  [OCTaBJCHHBIE 33JjaUH HE PEUICHBL.
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5. HIpouenypa npoBeaeHHs rocyIapcTBEHHOT0 3K3aMeHAa

5.1. I'ocynapcTBeHHAss HTOrOBasi aTTECTAIMs Ui O0YYaAIOUIMXCA ¢ OrpaHHYCHHBIMHA
BO3MOXKHOCTSIMH 3J0POBbSl IIPOBOHUTCA C YYETOM OCOOEHHOCTEH HMX HCHXO(H3HYECKOIO
Pa3BHUTHs, HHIMBUAYAIBHBIX BO3MOKHOCTEH U COCTOSHHS 3J0POBBSI.

5.2. TlpoBeneHue rocygapCTBEHHOTO 3K3aMeHa OCYIECTBISACTCH B COOTBETCTBHH C
ITpaBunamu o0ydeHus MO IporpaMMaM BBICIIETO 00pa30BaHHS - IPOrpaMMaM HOJTOTOBKH
Hay4HO-TIEJarOTHYECKUX KaJApOB B aclIMpaHType, IporpaMMaM Op/IMHATYPEI, PeaIM3YEMBIM B
Cankr-lleTepOypreckoM ToOCYHapCTBEHHOM — YHHBEPCUTETE, YTBEPKACHHBIMH IPHKA30M
ot 30.08.2018 Ne 8577/1 (c nmocneayonuMu H3MEHCHHAMH 1 JOIIOJTHEHUAMH),

5.3. B curyauuu kpaiiHel HeOoOXOJUMOCTH B LEJIAX 3AUIUTHl XKH3HH H 340POBHA
00y4JaroIuxcs, HayYHO-IIEJaroruIeCcKHX pabOTHUKOB M COTPYAHHKOB, OOECIIEUHBAIOIIMX
NPOBEAEHUE TOCYNAPCTBEHHON HWTOTOBOH AaTTECTAIldH, II0 PEHICHUIO YIIOJIHOMOYEHHOTO
JOJDKHOCTHOTO JMUA TOCYyJapCTBEHHAsd WTOrOBas arTecTalldsd MOXET IIPOBOIUTBCS
HCKJIFOYUTENBHO C IPUMEHEHUEM JIUCTAHITMOHHBIX TEXHOJOTHI.
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IIpunoxenne Ne 2

YTBEPXKIEHA

TPUKa3oM OT 24 74, 403Ne 7#SLE” i/ 7

IIporpamma rocyaapcTrBeHHOH HTOFOBOM aTTECTAMHU
B )OopMe 3aHIUTHI BLITYCKHOH KBaJlu(pHKALNOHHOH PadoThl
10 OCHOBHOM 00pa3oBaTe/bHON HporpaMMme MOATOTOBKH HAYYHO-IeJaroru4ecKux
KaJpoB B ACIIUPAHTYpe
MK.3003.* «MaTemaTudeckasi puznka»
o HanpasJjeHu1o noarorosku 01.06.01 «MaremaTnka ¥ MeXaHUKA»
vpoBeHBb 00pasosanns «IloaroroBka Kaapos BbicleH KBAJIHPUKALMN

1. O01mue nmoJoKeHus

1.1.  BreimyckHas xBanudmkaumoHHas pabota (nanee — BKP) mpencrapaser coboi
Hay4JHO-KBATU(HKAITHOHHYIO paboTy, B KOTOPOH COACPIKHTCS PEILCHUE 3afadd, UMEIONCH
CYIIECTBCHHOE 3HA4YeHHE IS COOTBETCTBYIOIUCH oOTpacind 3HaHHM, aubo B KOTOpOH
H3JI0KEHB HAy4YHO-O00OCHOBAaHHBIE TEXHHYECKUE, TCXHONOTMHYECKME WJIM WHBIE PEUICHUS U
pa3paboTKH, HMEIOIINE CYINECTBCHHOE 3HAYCHHUE,

1.2. BKP  sBnfeTcs  caMOCTOSTENBbHBIM — HCCIEIOBAHUEM  O0yYarolErocd,
BHIMIONHECHHBIM MOJ PYKOBOJCTBOM HA3HAYEHHOTO €My HAay4YHOTO pPYKOBOJIUTENS, B
COOTBETCTBHHU C YCTaHOBIEHHBIMM TpebGoBaHusaMH. BKP MoxeT OBITH IIPE/ICTABIEHA B BUIE
HAy4YyHOTo J0KJaqa 00 OCHOBHBIX pe3yIbTaTax MOJArOTOBICHHON HayYHO-KBATH(UKAITMOHHON
paboThI (UccepTaLun).

1.3,  TpeboBaHus K Hay4HOMY [OKJaay, TMOPSAZOK €ro TMOATOTOBKH H
NpeACTABICHHsT U KPHUTEPHUU €r0 OLEHKU OIpeeNsioTess NPOorpaMMoH rocyaapCTBEHHOH
uroropo arrectatiuu ¢ yuetoMm «['OCT P 7.0.11-2011. HammoHanpHBIH CcTaHAApT
Poccuiickoit ®enepanmi. CucTeMa CTaHAapToB 110 HH(pOpPManuu, OHOMHOTEUHOMY U
u3jgarenbckoMy Jeiry. Juccepramus u aBropedepar nucceprauuu. CTpykTypa U NIpaBuia
odopmienns» (yTB. ¥ BBefeH B neiictBue Ilpukazom Poccranmapra ot 13.12.2011 Ne 811-
CT).

1.4,  OO6beM rocyaapcTBEHHOHW HTOTOBOI arrecTanuy, yueOHBIH NEepuoa U CPOKH
FrOCYJApCTBEHHOM WTOrOBOM aTTecTallMM YyKa3aHbl B aKTyaJlbHOM yqe6H0M laHe H
KaJIeHIApHOM y4eGHOM rpaduke.

1.5.  Sseik moaroroku W 3aumtel BKP: s3pIk peanmzammm  006pazoBaTelsHOU
IIpOrpaMMBI.

2. TpeboBanus k cTpyKkTYpe U cogepxanu BKP

2.1. Brmycknas — kBaauduKalHOHHas ~ paGoTa  JIODKHA  COOTBETCTBOBATH
TpeboBaHUAM, coJepxanmmMcs B IIpaBunax oOyueHus.

2.2.  BrimyckHas kBatH(HMKaiMoHHAs paboTa Jo/DKHa OBITH HANHMCaHa ABTOPOM
CaMOCTOATENBHO, 007ajaTh BHYTPCHHHM CMBICTIOBHIM €IMHCTBOM, COIEPXAaTh HOBEIC
Hay4HbIC peE3yJbTaThl M TIONOMKEHUS, BBIABATAEMble I yOMUYHOM 3aliuThl, U
CBHJIETENILCTBOBATE O JIMYHOM BKJIA/I€ aBTOpA B HAYKY.

~ 2.3.  IlpemioXeHHBIC aBTOPOM pEINEHHA AODKHBl OBITh APIYMEHTHPOBAHBI M
OLIEHEHEI 110 CPABHEHHMIO C APYTUMH U3BECTHBIMHU PEIICHUAMHU.

2.4. B BKP jomxHO OBITH OTMEYEHO MCHmoOnb3oBanue B BKP wuxmeit wiu
pa3paboToK, NPHHAUICKAIIWX COABTOPaM, KOJUICKTHBHO C KOTOPHLIMH OBLIH HallUCaHbI
Hay4HBIE padOThI.



16

2.5. B BKP, umetomei npuknanHoi xapakTep, M0/DKHBI IPUBOIUTLCS CBEIEHHS O
TIPAKTHUYECKOM HCIIONB30BAHUHU IOJYYEHHBIX aBTOPOM HaAy4HBIX pe3yisTatoB, a B BKP,
HUMEIOIIEH TEOPETUUCCKUI XapakTep, pEKOMEHAALMH 110 UCIIOTIb30BaHHIO HAYYHBIX BHIBOAOB.

2.6. BKP moxker ObITb OCHOBaHA Ha CAAHHOHW B Il€YaTh HJIM ONYOJIHKOBAHHOH
ctarbe. OmyOnMuKoBaHHbIC paboThl MOTYT OBITH BKIIHOUEHBI B TeKcT BKP.

2.7. BrimyckHas KBalH(pUKalHOHHAas padOTa MO/KHA HMETh THTYIBHBIA JIHCT,
OIJIaBJICHME, BBE/ICHHE, COAEPIKAHUE, 3aKII0UCHUE U CIMCOK MCIIOJBL30BaHHOM JINTEPATYpHI,
O(OpMIICHHEIf B COOTBETCTBHM C NpaBWIAMH, TPHHATHIMA B HAYYHOH JMTeparype [0
CHEIUATLHOCTH.

2.8.  Baenenue x BKP Bximrodaet B ce0s akTyalbHOCTH H30paHHOI TEMBI, CTENEHB
ee pa3pabOTAHHOCTH, LIENX ¥ 3aJady, HAyYHYI0 HOBH3HY, TEOPETUYECKYIO M NPAKTHUECKYIO
3HAYUMOCTE DPabOTEI, METOJONOTHMI0 M METOABl HAYYHOI'O HCCIEAOBAHMSA, ITOJIOKEHUS,
BBEIHOCHMBIE HA 3aLIUTY, CTENEHE JOCTOBEPHOCTH M allpOOALHIO PE3yTBbTATOB.

29. B cnyuyae ecnum pabora Obuia BRIMONHEHA C WCIIONB30BAHHWEM PecypcHBIX
Lentpos CIIGI'Y, 3T LeHTPHI TODKHEBI OBITH EPEYHCIICHBI B KOHLE OCHOBHOrO Tekcra BKP
nepes CIUCKOM MCIIONh30BAHHOM TUTEpaTypHhI.

2.10. B cnyuae ucnons30BaHUS 3aMMCTBOBAHHOTO MaTepHaia 0e3 CChUIKM Ha aBTOPa
¥ HCTOYHUK 3auMcTBOBaHUA BKP cHuMaeTcs ¢ paccMOTpeHHs BHE 3aBUCUMOCTH OT CTaJHH €€
paccMoTpeHus 0e3 npaBa MOBTOPHOM 3aIIUTEL.

3. TpeGoBaHus K NOPAAKY BhITIOJTHeHHA H oopmirenns BKP

3.1.  Tpebosanuem mpu moarotroke BKP B COOTBETCTBHM € OOIIENPUHSATHIMH
STUYECKUMH U MPABOBBIMH HOPMaMH SIBISETCS JOOPOCOBECTHOE LIWTUPOBaHKE. BBINIONHEHUE
JIAaHHOTO TpeOOBaHWs OTpaXkacTcs B OT3bIBE Hay4yHoro pykosogutens BKP na ocHoBanun
pesyneraros nposepkd BKP Ha oObem 3aMMCTBOBaHMS, B T.4. COAEPKATENLHOTO BEIABICHUS
HENPAaBOMOYHBIX 3aUMCTBOBAHHIA.

3.2, Acnupanrty qns BeimonHeduss BKP HazHauaeTcs HayYHBIN pPyKOBOJIHTE.

3.3.  Paborta mag BKP npoBoautcs cornmacHo y4eOHOMY IUIaHY COOTBETCTBYIOIICH
00pa3oBaTEeNBEHOM MPOTPaMMBI.

3.4. Bemonnenne BKP MokeT nDpoBOAUTECA € MPHBIEYEHHEM MOIIHOCTEH
Hayunoro mapxa CII6I'Y u cTOpOHHHX OpraHu3anni.

3.5.  Tlpu odpopmnenun BKP pexomenmyercst cobmoaaTe ciaeayomye TpeOoBaHus:

3.5.1. Turynsusii muct BKP odopmnsercss B COOTBETCTBUH ¢ (DOPMOH THTYJIBHOTO
IUCTa  YTBEPXK/JACHHOW TMpPHKa30M TpopekTopa ™o y4eOHO-MeTonuueckoi  pabote
o1 03.07.2018 Ne 6616/1 «O6 yTBep:xkaeHUU (HOpMBI IPOTPaMMBI TOCYJAPCTBEHHONW HTOMOBOM
aTTeCTAL[UM.

3.5.2. OcnoBHO# Tekct Habupaercsd mpudrtom Times New Roman kermem 12-14,
CTpOYHEIM, 0€3 BEICTICHUS, C BBIPABHUBAHHUEM II0 LIUPHHE.

3.5.3. Crpoku pa3fienaioTcs MOTYyTOPHEIM HHTEPBAJIOM.

3.5.4. Tlons cTpaHHUEL: BepXHEe U HIDKHee - 20 MM, neBoe - 30 MM, npaBoe - 10 Mm.

3.5.5. Paspemaercss MCHONB30BATH KOMIBIOTEPHBIE BO3MOXKHOCTH AKIIEHTHPOBAHUS
BHHMAHMS Ha pazJenax, oapa3fienax, MyHKTax M MOANYHKTAX, PUMEHSA HIPUGTEl pasHOM
TapHHUTYPBHI.

3.5.6. Crpanuusl paboT cieayeTr HyMmepoBaTh apabckumu nudpamu, cobmogas
CKBO3HYIO HyMEpaLHIO [10 BCEMY TEKCTY paboT.

3.5.7. TuTynpHBIH JIHMCT BKIIOYAKOT B OOLIyI0 HyMepaldio crpaHull. Howmep
CTpaHMILBI Ha TUTYJIBHOM JIICTE HE TIPOCTABIISIOT.

3.5.3. CcpuIKM Ha WCMOJIB30BaHHBIE HCTOYHHKH CIEYyeT YKa3hIBATh IMOPSIKOBBIM
HOMEpOM OHOIHOTpadHYecKoro OIMCAHMS HMCTOYHHKA B CIHCKE HCIIOIB30BaHHBIX
HUCTOYHUKOB. [IOpsIKOBEIA HOMEpP CCBUIKHM 3aKIOYalOT B KBaipaTHEIE ckobku. Hymepauus
CCBUIOK BeEJETCs apabCkuMM mudpamu B NOpAAKEe TpHBeAeHHS CCBUIOK B Tekcte BKP
HE3aBUCHUMO OT JICJICHUs TEKCTa Ha pasjensl. CBeneHust 06 HCTOUHUKAX CIeLyeT pacloyiararh
B TIOPsI/IKE TIOSABJICHHS CCBUIOK HA UCTOYHUKH B TEKCTE M HyMEPOBATh apaOCKIMH Liudpamu.
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3.6. B xoge Bomonnenus BKP gomyckaercs HWCHONB30BAaHHE WHCTPYMEHTOB /
DJIEMEHTOB / CpEeACTB MCKYCCTBEHHOTO HHTE/UIeKTa / HeHpoceTell HpH cOOIIONeHHU
CIIEAYIOIINX YCIOBUM:

3.6.1. B BKP wusnoxeHa neiaecoo6pa3sHOCTs W apryMEHTHPOBaHHOE OOOCHOBaHHE
UCIIONB30BAHNUS HMHCTPYMEHTOB / 3JEMEHTOB / CpPEACTB HCKYCCTBEHHOTO HHTEIUIEKTa /
HeWpoceTei;

3.6.2. MHCTpyMEHTBI / DIEMEHTHl / CpeAcTBa HCKYCCTBEHHOTO MHTEIUIEKTa /
HEMpOCeTeH BBICTYNAIOT B KAaueCTBE BCIIOMOTaTEIbHOTO HHCTPYMEHTA MM IOJydeHUs
IPOMEXYTOYHBIX PE3YyIbTATOB HCCIEIOBAaHUA, B YaCTHOCTH JUIsi aBTOMAaTH3UPOBAHHOIO
[IOMCKa M 10AOOpa HCIONE3YEMBIX HCTOUHHKOB HMH(pOpManuH, cOopa, o000menus,
CHCTEMATH3allMi H CTaHJAPTHOH 0OpaOOTKYM OONBIIMX MACCHBOB JAHHBIX, A COCTaBJICHHUSA
JHarpaMmM, cxeM, rpaduxoB, Tabaul, 6ubaHorpadgHIecKHX CIIUCKOB H yKa3aTelel, Co31anus
Y TexHuuyeckoi o6padoTku rpadmdeckunx n3o00pakeHuil, WTIOCTPALNUH, MOJENEH;

3.6.3. pe3ynnTaThl, MOJYYECHHBIE C HMCHOJIB30BAHHEM HHCTPYMEHTOB / 3JIEMEHTOB /
CPEZCTB UCKYCCTBEHHOTO MHTEIICKTA / HEMpOceTeH, NOABEPrHYTHl 00YUYAOMMMCs IPOBEPKE
Ha JIOCTOBEPHOCTb, CaMOCTOSATENbHOW 0O0paboTke, aHaJIM3y, OLEHKE U AaBTOPCKOM
nepepaborke ¢ nenpio BKmoueHus X B BKP ¢ ocylnecTBieHreM JHYHOTO TBOPYECKOTO
BKJIA/1a B PE3YJILTATHI HCCIICAOBAHUS.

ITpn odpopmiennu BKP ¢akt ucronp30BaHNs WHCTPYMEHTOB / 3JIEMEHTOB / CPEJICTB
HUCKYCCTBEHHOTO HWHTE/UIEKTa / HelpoceTed QUKCHpyeTcs C yKa3aHHEeM HaMMEHOBAaHHs
KOHKPETHBIX WHCTPYMEHTOB / O3JeMEHTOB / CpeACTB HWCKYCCTBEHHOTO WHTeNeKTa /
HeHpoceTeHl, CChUIKH Ha HUX B HHGOPMALMOHHO-TEICKOMMYHHKaIIHOHHOI ceTn « aTepHETY,
OITMCaHUs METOQMK U TPOTOKOJIOB PA0OTHI ¢ HUMH, CHOPMYITHPOBAHHBIX B X afpec 3aJaHUM
1 TOJTYYEHHBIX C X MOMOIIBI0 pe3ysbTaToB, a Take dacteit BKP, B KOTOPBIX OHM HallIH
OTpaXeHHE.

4. Metoanka v xputepun ouenku BKP

4.1. Bug BKP: HayuHo-kBanudukanuoHHas pabora, B KOTOPOU COACPKUTCS PELICHHE
3a1a4¥, HMEIIIECH 3HAYCHUE [ COOTBETCTBYIOLICH oOTpaciad 3HaHMH. BeimyckHas
KBAIM(UKAIMOHHAS  paboTa  BBINONHSECTCS Ha  OCHOBE  PE3YJLTaTOB  HAy4YHO-
UCCIEAOBATCIIRCKOM paboThL.

4.2. ITpopomxutensrocTh 3amutsl BKP: 20 MunyT.

4.3. Meronuka u xpurepuu oucHkd BKP/maydyHoro joxiana: BBITyCKHAst
KBaH(UKAI[HOHHass paboTa OICHHBACTCS IO OaUTEHON CcHCTEME ¢ YYETOM CIEAYIOLIHX
KpUTEPHEB:

4.3.1. CteneHs NOHUMaHUS CYIHOCTH NOCTABICHHON 3a/1auH.
ObocHOBaHa aKTyaIBHOCTh TEMBL, 1IeJh paboThl chopMynupoBaHa yeTko | 10
U I'PaMOTHO, TPOSIBIIEHO TIOHMMaHHE CYIIHOCTH MOCTABICHHOM 3aJauu.
Conepxanne paOOThl B LEIOM COOTBETCTBYET 3asABICHHON Teme, HO | 7
LEJHU ¥ 3a71a494 C(hOPMYITHPOBAHbI HETOCTATOYHO YETKO.
HmeeT MecTo ollpelellcHHOE HECOOTBETCTBUE CoaepKaHHs paboTH | 3
3as9BICHHOH TeMe.
Conepskanue pabOTHI HE COOTBETCTBYET HOCTABJICHHOMN 3a/1a4e. 0

4.3.2. AHanu3 COBPEMEHHOTO COCTOSHHS paccMaTpUBACMON IPOOIEMbI U Pa3IIHYHBIX
IIOJIXO/IOB K €€ PEIICHUIO.

Jlan aHanu3 COBPEMEHHOTO COCTOSIHWS paccMaTpuBaeMoi npobiemsl u | 10
Pa3IMYHBIX HOJAX0A0B K €¢ PCIICHUIO.
AHanu3 COBPEMEHHOTO COCTOSHHS —paccMaTpuBaeMoi mpobiemsr | 7
IPOBEJIEH HEAOCTATOYHO TOJIHO,
AHanM3 COBPEMEHHOTO COCTOSIHHSL —paccMaTpuBaeMoil 1pobieMsr | 3
NPOBECH OBEPXHOCTHO.
Coznepskanne pabOThI HE COOTBETCTBYET TEME. 0
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4.3.3. CreneHb packpeITHS MPOOIEMEL

ITpobnema packpbiTa ITyG0KO M BCECTOPOHHE, MaTepHal H3MoxkeH | 15
CTPYKTYPHUPOBAHO U JIOTHYHO, [UIA ONHCAHHS U PEHICHHS [TOCTABICHHON
3a7a9¥ HCHONb30BaH COOTBETCTBYIOIINH (QHU3MKO-MaTeMaTHYECKHIA
amnmapar.

Marepuai B EJIOM H3JI0KEH CTPYKTYPHPOBAHO U JIOTHYHO, HO uMerotes | 10
HEJIOCTATKH B IIOCIEJOBAaTENbHOCTH H  (opMe IpeICTaBICHUS
HHGbOPMAIHH.

Hccnenyemas npobnema B OCHOBHOM PacKphITa, HO €€ KOJIHYEeCTBEHHBIH | 5
aHaIM3 HOCUT (hparMeHTapHEIH XapakTep.

Hccnenyemas npobieMa He packphiTa. 0

4.3.4. CreneHb HOBU3HEI NOJNYYCHHBIX HAYYHBIX PE3YILTATOR U NONOXKEHUH.

B paGoTe mpHCYTCTBYIOT pe3yJIbTaThi, TIOJOXKEHHS, BBIBOJBI, KOTOpbIE | 10

BIEpBBIe copMysHpoBaHbl U yOeIUTeNbHO OOOCHOBAHBI, PacKpPHITHI

paHee HeJIOCTaTOYHO HCCJICOBAHHBIE BOPOCHI.

B pabote mpuCYTCTBYIOT BrepBble C(HOPMYITHPOBAaHHBIC pE3YJIbTATHI, | 7

TIOJIOKEHUS, BBIBOJIBI, HOBBIE PE3YJbTAaThl, KOTOphie TpeOyroT Oolee

TIIATEIFHOTO 00OCHOBAHHSL.

B paboTe mprCYTCTBYIOT PE3YJIBTATEI, UMEIOLINE 3JIEMEHTE HOBU3HEL. 3

He BEISBIIEHO HOBBIX PE3YJIBTATOB. 0
4.3.5. CaMOCTOsITeThHOCTh IPOBEAEHHOTO HCCIICIOBAHHUA.

B paGore mHMpOKO HCHONB3YIOTCS MaTepuaibl HcciegoBaHud, | 10

IPOBEJECHHOTO aBTOPOM CaAMOCTOSITEIFHO WM B COCTaBE IPYIIIEL.

PaboTta BrIMONHEHAa CaMOCTOATENBHO, IIPUCYTCTBYET omopa Ha |7

BTOPUYHBIH aHAJIU3 HMEIOIINXCS TaHHBIX.

PaboTa Hanncana caMOCTOATENBHO. 3

He BBIABIEHO caMOCTOATENEHON pabOTHI aBTOpA. 0

JOCTOBCPHOCTE.

4.3.6. YMeHue ¢GopManu30BaTh MpeJCTaBlIAeMBIE pe3yiabTaTel, OOOCHOBaTH UX

B pabote mnpoBeneH KOMMYCCTBECHHBIH aHamW3 paccMaTpHBAcMOH
npoOeMbl, NMPHUBEACHE TAaONHULBl CpaBHEHWH, rpaduKH, AHArpaMMBbI,
¢opMynbl,  NOKa3EIBAIONIME  yMEHHE  aBTopa  (opMayM30BaTh
MPEACTABNIAEMEIC PE3yIbTaThi, 000CHOBATH MX JOCTOBEPHOCTD.

10

OcCHOBHEIE ~ TIONOXKEHHSI  pabOTBl  PAcKPBITBI HA  JOCTATOYHOM
TCOPETHICCKOM H MCTOOJONOTHYCCKOM YPOBHC, IIPECACTaBICHEI
KOJIIMYECTBCHHBIE  TIOKA3aTeldH,  XapakTCPH3YIOMUC  HPOOJIEMHYIO
CUTYAIHI0, HO UX JIOCTOBEPHOCTh HEJOCTATOYHO 00OCHOBAHA.

HapymeHa JIOTMKa WM3JI0KCHHA Marepualia, 3aJadd pPaCcKpbIThl HE
HNOJHOCTBHH).

Jloruka u3noxeHus MaTepHalia OTCYTCTBYCT, 3a/1a4d HE PACKPBITHI.

0

4.3.7. Ywmenue pabotath ¢ mHGopMalueH, onyoIHKOBAHHON B HAY

THBIX UCTOYHHKAX.

IIponeMoHCTpHpOBaHEl HaBLIKM cOopa W aHanu3a uHbopmanuy, | 10
olyOIMKOBaHHOW B~ HAy4YHBIX  HWCTOYHHUKAax,  I[peJICTaBiIecHA
oubnuorpacbus 1Mo Teme paboThl.

ITponeMOHCTpUPOBAHE HAaBBEIKM pPabOTHl ¢ HayuyHOH JHTEpaTypoi, | 7
cocTaBlieHa OubaHOrpadus 1o TeMe paboThL.

B paboTe He NONHOCTBIO UCTIONB30BAHEI HEOOXOAMMBIC I PACKPBITHS | 3
TEMbl HAy4YHasi IUTEPATypa, MATEPHUATIBI HCCIICTOBAHMIA.

OtcytcTByer nuTepaTypHEIH 0630p ¥ Onbmuorpadus o Teme paGoTEI. 0

4.3.8. VYpoBeHs myOIHKaIMIA.
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ABTOp HMeeT nyOJIMKAIlMM B SKypHalaX, HMHACKCHPYyeMbIX OGasamu | 10
na"gHbIX WoS u Scopus.
ABTOp HMeeT MyONHKAIMK B XypHAJaX, HHIEKCHPYEMBIX 0a30ii NTaHHEBIX | 7
PUHII u / win Bxoasuux B nepedeHs BAK.
ABTOp MMeeT MyONUKalKy B PEICH3UPYEMBIX HayYHBIX H3TaHHAX. 3

OTCyTCTBYIOT IyONHMKALMH B PELECH3UPYEMBIX HAYYHBIX U3AHUSAX. 0

4.3.9. Cnoco6GHOCTE K YYACTHIO B HAYYHOH JUCKYCCHH.
B nponecce 3amuTE IPOASMOHCTPUPOBAHA CIIOCOOHOCTH K yyacTHio B | 10
Hay4yHOW [HCKYCCHHM MO pe3yJbTaTaM BBIIOJHCHHOH paboThl, HaHbI
apryMEHTHpOBAaHHbIE OTBETHI Ha BCE BOIIPOCHI, 33/JaHHBIE KOMHUCCHUECH.
B mpomecce 3zammThl ObUIM  JaHBI OOOCHOBAHHBIC OTBETHI Ha | 7
OOJIBIIIMHCTBO BOIIPOCOB, 3aIaHHBIX KOMHCCHEH.
B mponecce 3amuTel OTBETHI HA BOTIPOCHI, 3aJaHHBIC KOMUCcHEH, ObUTH | 3
HEJ0CTATOYHO 000CHOBAHBL.
B nmpomnecce 3amuTel He OBITH AaHBI OTBETHI Ha HOTBIIMHCTBO BOPOCOB, | O
3aIaHHBIX KOMHUCCHEH.

4.3.10. CooTBeTCTBHEC COACPKAaHMS U 0GOPMIICHHUS IIPESAbIBICHHBIM TPEOOBAHHUSM.
ITo cBoemy coxepxkanuo u 0hOpMIEHHIO paboTa COOTBETCTBYET BCEM | 5
MIPEAbABICHHBIM TPeOOBAHHIM.
IIo cBoemy coxmepxannio u odopmiaeHH0o paboTa YacTHYHO | 3
COOTBETCTBYET IPEAbSIBICHHLIM TPEOOBAHUSIM.
ITo cBoemy conepxaHuio u odopMieHHI0 paboTa He cooTBeTcTByeT | 0
MPEAbABICHHEIM TPEOOBAHUSIM.

4.4. HaOpauHBlf Oajul TepeCUUTHIBACTCH B MNATHOAUIBHYIO IIKAJIy OLEHOK
CICAYIONINM 00pazoM:

Konuuectro 6amnos B 100-0auibHOM HiKae Ornenka no narubanabHOU CUCTEME
76-100 OTINYHO
51-75 Xopolio
21-50 Y TOBJIETBOPHUTEILHO
0-20 HeynoBieTBOPHTEIBHO

S. IIpouenypa 3amurtsl BKP

5.1. BKP/Hayuuplif OOKfaa MOMICKHT pasMEILICHUIO OOYYalONIMMCS B CHUCTEME
uH(pOPMAIMOHHOH MOANCPKKH 00pa3oBaTENLHOIO Tpollecca B HOPSAKE, MPEeIyCMOTPEHHOM
COOTBETCTBYIOLINM PErJIaMEHTOM, B cOOTBeTCTBUM C [IpaBunamu o0ydeHHs 10 IporpaMmmam
BRICIIETO 00pa3oBaHUA — MpoOrpaMMaM IMOJrOTOBKM Hay4HO-IIEJAarorMyeckux KaipoB B
acImUpaHType, TMporpaMmaM OpIAMHATypel, peanusyeMbiM B Cankt-IleTtepOyprckom
TrOCYapCTBEHHOM YHHBEPCHTETE, YTBEpXJEeHHbIMH TMpHKazoM oT 30.08.2018 Ne 8577/1
(c mocneyONIMMH H3MEHEHUSIMH M JOTIOJTHEHHIMM).

5.2. TocymapcTBeHHAs. UTOTOBas arTecTalus Ui o6ydaromuxcsd ¢ OrpaHHYCHHBIMH
BO3MOXXHOCTSIMH 3IOPOBBS IPOBOJUTCSA C YUYETOM OCOOEHHOCTeH WX IMCHXO(PHU3IUIECKOTO
Pa3BUTHs, HHUBHAYaIbHBIX BO3MOKHOCTEH U COCTOSTHUS 37I0OPOBBSI.

5.3. 3ammra BKP ocymectBisieTcss B coOTBeTCTBHH ¢ IlpaBmiaMu oOy4eHUs IO
IporpaMMaM BBICIIETO 0Opa3oBaHMA — MpoOrpaMMaM IOATOTOBKH HayYHO-TIETaroTHYeCKUX
KaJpoB B aCIUpaHType, IporpaMMaM OpIMHATYphI, peanuszyeMbiM B CaHkT-IleTepOyprekom
roCyJTapCTBCHHOM YHHBEPCHUTETE, YTBEpPXACHHBIMH mpukazom ot 30.08.2018 Ne 8577/1
(c mocneyI0IUMI U3MEHEHUSMH | JTOTOJTHEHUSIMH ).

5.4. B curyanuu KpaifHeH HEOOXOQWMOCTH B IICNSX 3aIIATHI KU3HH M 3IOPOBBS
00y4arolMXCs, HAayYHO-IE/]ATOTHIECKAX PAabOTHUKOB W COTPYOHHKOB, OOCCIEYHUBAIONIMX
NIPOBCACHUE TOCYJAPCTBEHHOH HTOTOBOW aTTECTAllHH, II0 PEHIEHHIO YIOJIHOMOYCHHOTO
JAO/DKHOCTHOTO  JIMIa TOCYyJapCTBEHHAs MTOroBas AaTTECTallus MOMET IIPOBOAUTHCS
HCKIIIOYHTENBHO C IPUMEHEHNEM JTHCTAHIIHOHHBIX TEXHOJOTUH.



