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MuHHCTEpCTBO HAyKU U BBICIIEro oOpa3zoBanus PO
. o Dopma
Y IbSHOBCKHI rOCYapCTBEHHbIH YHUBEPCHTET
@ — [IporpamMma BCTYNUTENbHBIX UCIIBITAHUH
1. OO0mue noJioxeHus
1.1. HporpaMMa BCTYIIUTCIILHOT'O HUCIIbITAHUA 110 CHGHH&HBHOﬁ JUCHUITIINHE

COOTBETCTBYIOIIIEH HAy4yHOH CHELHUATBbHOCTH MPOrpaMMbl MOJATOTOBKM HAy4YHBIX M Hay4dHO-
NeJarormueckux KaapoBs B acnupanrype: 1.2.2. MaremaTtudyeckoe MOAEIMPOBAaHUE, YUCIIEHHbIE
METOJIbl M KOMILIEKCHI IporpamMm (naziee - [Iporpamma), chopMrupoBaHa Ha OCHOBE TpeOOBaHUI
benepabHBIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB BBICHIETO 00pa3oBaHUS K
nporpaMmaM — MarucTparypbl  (ClenuaiuTeTa) 10  COOTBETCTBYIOIIMM  HalpaBICHUSIM
(cmennanbHOCTAM) noarotoBku. IIporpamma paspaboraHa A MOCTYIUIEHUS HAa OoOydeHHE B
acrimpantypy Yal'V.

IIporpammon ycTaHaBIMBACTC:

- (opma, cTpyKTypa, IpoLeypa c1ayd BCTYIUTEIbHOIO UCTIBITAHMS;

- ILIKaJIa OLICHUBAHUS;

- MaKCHUMaJbHO€ U MHUHUMAJIbHOE KOJIMYECTBO OAJUIOB I YCHEIIHOTO MPOXOKICHHS
BCTYNMTEJILHOTO UCIIBITAHNUS;

- KpHUTEpPHUU OLIEHKH OTBETOB.

BerynutenbHoe UCIBITAHUE TPOBOAUTCS HA PYCCKOM SI3BIKE.

1.2. Opranuzainusi ¥ NPOBEJIEHUE BCTYMHUTEILHOTO HCIBITAHUS OCYILECTBISIETCS B
coorBercTBuM ¢ [IpaBwiiamu mpuema, yTBEPKICHHBIMM pELICHHEM Yd4eHoro cosera Yal'y,
JNEUCTBYIOIIMMU HA TEKYIIUH IO/l MOCTYIJICHUS.

1.3. Tlo pe3ynbTaTaM BCTYHHUTEIBHOTO MCIIBITAHUSA, TOCTYMAIOMINUNA UMEET IPaBO MOJIATh
Ha aneJUniIUI0 O HApPYIICHHH, IO MHEHMIO IIOCTYIAIOIIET0, YCTAaHOBJICHHOTO IIOPSAIKA
IIPOBEJICHUSI BCTYNMTEJIBHOIO MCHBITAHUS U (MIM) O HECOIJIACMU C IIOJyYEHHOM OLIEHKOU
PE3YyAbTATOB BCTYNMUTEIBHOTO HCIBITAaHWS B MOPSAAKE, yCTaHOBIEHHOM llpaBunamu mpuema,
JNENCTBYIOIUMU Ha TEKYIIUM IO OCTYILJICHHUS.

2. ®opma, CTPYKTypa, NpouLeAypa, MPoOrpaMMa BCTYNHUTEJbHOI0 HCIBITAHUA H
IIKAJIa OLlCHMBAHMS OTBETOB

2.1. BerynurenbHOE HMCMBITAHWE MO CHEMUAIBHON TUCIUIUIMHE MPOBOAUTCA B (popme
YCTHOT'O 3K3aM€Ha B COOTBETCTBUU C MEPEYHEM TEM U (WJIM) BOIPOCOB, YCTAHOBJICHHBIX JaHHON
IIporpammor.

2.2. Ilpouenypa mpoBeneHHUs dK3aMeHa MPEACTABISET COOOU clavy dK3aMeHa B OYHOM
dbopmMe w (W) C UCHOJB30BAHMEM JWCTAHIIMOHHBIX TEXHOJOTUH (NPU  YCIIOBUU
UICHTU(PUKALNY TOCTYNAIOUIUX [IPU Caue UMHU BCTYNUTEIbHBIX UCIIBITAHUMN):

OYHO U JUCTAHIIMOHHO.

2.3. Pe3ynprarhl  TPOBEACHWS ~ BCTYMHUTEIBHOTO  HCHBITAHUS  OQOPMIISIOTCS
IPOTOKOJIIOM, B KOTOPOM (DUKCHPYIOTCSI BONPOCHI 3K3aMEHATOpOB K mocTynawomemy. Ha
Ka)kJI0Tr0 MOCTYMAIOILIEr0 BEACTCS OTAEIbHBIN IIPOTOKOIL.

24, IIporpamma s3x3ameHna.
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[IpumepHbIil TepedYeHb TEM U BOMPOCOB IS TOJATOTOBKM K CJade SK3aMeHa H
dhopMupoBaHUs OUIETOB.

1.2.2. MATEMATHYECKOE MOAEJIMPOBAHUE, YNCJIEHHBIE METO/1bI 1
KOMIIVIEKCBI ITPOI'PAMM (PU3UKO-MATEMATHYECKHUE HAYKH)

Paszges 1. O0mas yacrs.

1.1. [IpenMeT 1 MecTO MaTEMATHUKH B TO3HAHUM MTPUPOJIBI U OOIIECTBA. DTAlbl HCTOPUYECKOTO

pa3BUTHS MAaTEMATUKH.

Pa3zjnen 2. MatemaTH4eCKUil aHAJIU3.

2.1. TIPEJEJI Y HEIIPEPLIBHOCTb ®YHKLIMI OJTHOM M HECKOJIbKUX [TEPEMEHHBIX. CBOMCTBA
®YHKILUN, HEITPEPLIBHBIX HA OTPE3KE.

2.2. llpomsBomnas u nmuddepernman GyHKIUA OTHOW W HECKOIBKUX IEPEMEHHBIX.
JloctaTounble ycinoBus nudepeHupyeMoCTH.

2.3. OnmnpeneneHHbplid uHTETpaN W ero cBoucTBa. OcHOBHas (opMmymna HWHTETPaTbLHOTO
VCYUCIICHHUS.

2.4. UYucnossie psaapl. AOCONIOTHAS M YCIOBHAsg CXOAMMOCTU. [IpU3HaKu CXOAMMOCTHU:
Jlanambepa, unterpaibubiid, JlelioHuma.

2.5. @OyHKUMOHANBHBIE psiabl. PaBHOMepHas cxoaumocTh. Ilpm3Hak BeiiepmTpacca.
HenpepbIBHOCTh paBHOMEPHO CXOSIIETOCS psijia HEPEPBIBHBIX (DYHKIUH.

2.6. Crenennble psansl. Paner Teiinopa u Maknopena. Panuyc u mHTepBai CXOAUMOCTH.

2.7. Kpuponuneinsiit uaterpan. @opmyina ['puna.

2.8. Pan ®@ypwe no oproroHanbHou cucteme ¢pynkiuid. HepaBenctBo beccensi, paBeHCTBO

[TapceBans, cxoaqumocts psaa Dypee.

Pasznen 3. Anredpa n reomerpus.

3.1. TIPAMAS M mIOCKOCTh, UX YPABHEHUS. B3AMMHOE PACITOJIOXXEHME IIPSIMOU 1
IJIOCKOCTH, OCHOBHBIE 331441 HA MPSAMYIO U INIOCKOCTb.

3.2. Anre0Opanyeckue JIMHUU U TTIOBEPXHOCTU BTOPOTO MOPSIKA, KAHOHUYECKHUE YPABHEHHUSI,
KJ1accuuKarus.

3.3. Cucrema nuHeiHbIXx anreOpandeckux ypaBHeHuW. Teopema Kponekepa-Kanemmu.
OO6iee peleHue CUCTEMBI alireOpandecKuX YpaBHEHUM.

3.4. JluneiHbBIN onepaTop B KOHEYHOMEPHOM MPOCTPAHCTBE, ero MaTpuila. Hopma nuneitHoro
orneparopa.

3.5.  OproronanpHbie TpeoOpa3oBaHus €BKIUA0BA MPOCTPaHCTBA. OPTOrOHAIBHBIE MAaTPULIBI
Y UX CBOWCTBA.

3.6. XapakTepucTHueCKUii MHOTOWIICH JIMHEIHOTO oneparopa. CoOCTBEHHBIE YHCTA U

COOCTBEHHBIE BEKTOPHI.

Paznen 4. InddepennnaibHbie ypaBHEHUs.

4.1. TEOPEMbI CYILIECTBOBAHUS U EAUHCTBEHHOCTHU PELLIEHMS] YPABHEHU S ITEPBOI'O
[IOPSIJIKA

4.2. CucreMbl TUHEHHBIX U(PEepeHInaNIbHbIX YpaBHEHUH, CBOcTBAa. DyHIaMeHTalbHas
cucreMa pemeHui. Onpexnenurens BpoHckoro.

4.4. JluneitHble ypaBHEHHSI C TIOCTOSHHBIMU KO3 puiimeHTamu.

45. VYcroiuuBocTs 1o JlamnyHoBy. Teopema 00 yCTOWYMBOCTH 10 JIMHEHHOMY MPUOIMKEHUIO.

4.6. Ksagpatypubie (hopMyITBI TPSIMOYTOIBHUKOB, TPANEIIMA 1 Tapadod.
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4.7. Meronsl HproTOHA M CEKYIINX I PEIICHUN HEIMHEWHBIX yPaBHEHUH.

4.7.  Yucnennsle pemeHus 3agaun Komm aiist 00bIKHOBEHHBIX AU(HepeHIINaTbHbBIX
YPAaBHEHHUM.

Pasnen 5. DiieMeHTHI TeOPUHM BePOSITHOCTEH

5.1. AkcruomaTHKa TEOPUH BEPOSITHOCTEN.

5.2. BeposITHOCTD, yCIIOBHAs! BEpPOSITHOCTh. He3aBHCHMOCTb.

5.3. Crydaiinpie BeJIMYMHBI K BEKTOPBI. DJIEMEHTHI KOPPETSIIMOHHON TEOPHUH CITyJailHBIX
BEKTOPOB.

5.4. llentpanbHas npeieibHast TEOpeMa.

5.5. DnemeHTHI TEOpUM CydailHbIX NpoleccoB. [IoHATHE BUHEPOBCKOIO U IIyaCCOHOBCKOIO
IPOLIECCOB.

INEPEYEHb BOITPOCOB

1. BemectBenHbIe (DYHKIIMH BEUIIECTBEHHOTO apryMeHTa. /[Ba ompenenenus npeaena QyHKIAN
(o Komm, no I'efine) 1 MX 3KBUBaJIEHTHOCTb, €AMHCTBEHHOCTb IIpeJIeia.

2. Apudmetnyeckue CcBOWCTBa mpeaena (YHKIMH, HEMPEPHIBHOCTH Ha OTpeske: Kpurepwmii
Komu cymectsoBanus npezena GyHKIHH.

3. CgoiictBa (yHKUMH, HEMpEepbIBHBIX Ha OTpPe3Ke: O MPOMEKYTOYHBIX 3HAYCHUSX,
OrpaHUYEHHOCTh, BTOpas TeopeMa Benepmrpacca.

4. CyuiecTBOBaHME M HEIpPEepbIBHOCTh o0OpaTHOW ¢yHKUMU. HenpepblBHOCTh CIIOXHON
¢ynkunu. Touku pa3pbiBa QyHKIHH.

5. PaBHoMepHas HenpepbIBHOCTH. Teopema KanTtopa.

6. BemectBenHas GpyHKIMSA HECKOIBKHUX mepeMeHHbIX. Juddepernupyemocts GpyHKImm B
Touke, 1uddepeHnran 1 yacTHble MPOU3BOJHbBIE, UX T€OMETPUUYECKUIN CMbICIL. JlocTaTouHbIE
ycioBus AuddepeHInpyeMOCTH.

7. WnterpasibHble cymmbl PumMaHa u  JABa ONpPENENEHMs] ONPEAEIIEHHOTO HHTErpania
(cTraHzapTHOE M uepe3 nocieAoBaTebHOCTH). OrpaHnYeHHOCTh (DYHKUUNA, MHTETPUPYEMBIX

1o Pumany.

8. Cymmsbl JlapOy u xputepuii lapOy mHTerpupyeMoctd QyHkiuu. Kiaccel MHTErprpyeMbIx
byHKIHA.

9. UHrerpan kak QyHKIUS OT €ro BepxHero mpenena uHrerpupoBanus. @opmyna Herorona-
JleiiOHuna.

10. Yucnoeie psanel. Cxomumoctb. Heobxomumoe ycnoBue cxogumocT. IlpusHaku
cxoaumoctu: Jlanambepa u MHTErpaIbHBbI.

11. YcnoBHas v aOCOMOTHAS CXOANUMOCTh YUCTIOBBIX psifioB. [Ipu3nak JleiiOHuma.

12. ®ynknmonanbHble psinbl. PaBHOMepHas cxoammocTh.Kputepuit Komm wu  mpusHak
Beiiepmtpacca paBHOMEPHON CXOAUMOCTH.

13. CBoiicTBa paBHOMEPHO CXOIALIMXCS PYHKIMOHAIBHBIX PSIOB.

14. Crenennbie psaasl. @opmyna Komm-Anamapa nns paguyca cxogumoctu. O paBHOMEPHOM
CXOAUMOCTH, TU(DPepeHIIMPYEMOCTH U UHTETPUPYEMOCTH CTEIIEHHBIX PSIOB.

15. Paast Teitnopa u MaknopeHna. PaznoxkeHne oCHOBHBIX QYHKIIUA B CTETICHHBIC PSIBI.

16. KpuBonuHeitHble HHTETpalibl IEPBOTO U BTOPOIO PO/Ia, UX BBIYUCIICHHE.

17. ®opmyna I'puna. HezaBucuMMOCTh KpUBOJMHEHHOTO UHTErpajia OT MYTH MHTETPUPOBAHMUS.
18. TpuroHomerpuyeckass OpPTOHOPMHUPOBAHHAas cucTeMa (QYHKIMA M €€ 3aMKHYTOCTh B
HMPOCTPAHCTBE KYCOUHO-HENPEPBIBHBIX ()YHKIIHI.

19. Tpuronomerpuueckue psnbl Dypre, CXOOUMOCTh TO HOpME. YCJIOBHS MOTOYECUHOM,
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PaBHOMEPHOU 1 a0COJIIOTHON CXOAMMOCTA TPUTOHOMETPUUYECKHX PpsAIoB Dypre.

20. YpaBHeHUs NPSMOI HA MJIOCKOCTH U B IPOCTPAHCTBE.

21. YpaBHeHHs IUJIOCKOCTH. B3anMHOe pacrosio’keHHe JBYX  IUIOCKOCTEH, MpsMOH |
MJIOCKOCTH.

22.PaccTosiHHA OT TOYKH IO TPSAMOM, OT TOYKH JO TUIOCKOCTH. YTOJI MEXIY HPSIMBIMH,
IUIOCKOCTSIMU, IPSMOM U INIOCKOCTBIO.

23. KaHoHMUYECKHE ypaBHEHUS DIUTUTICA, Tapa0OoIIbl, TUIIEPOOITBI.

24. TlpuBeeHre MHOIOWJIEHA BTOPOrO MOPSKA OT JABYX NEPEMEHHBIX K KaHOHUYECKOMY BUJY.
Buapl tuHUE BTOPOTO MOpPSJIKA.

25. AnreOpanueckue MOBEPXHOCTHM BTOpOro mnopsaka. KanHoHnuyeckue ypaBHEHHs
MOBEPXHOCTEN BTOPOI0 MOPSIKA.

26. [IpuBeieHre MHOTOUYJIEHA BTOPOTO MOPAIKA OT TPEX MEPEMEHHBIX K KaHOHMYECKOMY BUIY
(0e3 nokaszarenbcTBa). Buasl moBepXHOCTEH BTOPOro MOPSIKA.

27. IIpocTpaHCTBO pemIeHUil OAHOPOAHON CHCTEMBI ypaBHeHUH. @DyHIaMeHTalbHas CHUCTEMa
pelIECHUI.

28. Kputepuii coBMeCTHOCTH JTMHEWHOU cucTeMbl  (Teopema Kponekepa-Kamemnm).

29. O0111ee perieHne CUCTEMbI TMHEHHBIX alre0panyecKux ypaBHEHUH.

30. JIuneiiHbli onepaTop B KOHEYHOMEPHOM IMPOCTPAHCTBE, ero mMarpuna. Hopma nuHeitHOro
oreparopa.

31. OproronanbHble IpeoOpa3oBaHus €BKIUA0BA IPOCTpaHCTBA. OPTOroHaIbHbIE MATPULIBI U UX
CBOMCTBA.

32. XapakTepuCTHUYECKUI MHOTrOWIeH JIMHeiHoro oneparopa. CoOOCTBEHHbIE YHCIa U
COOCTBEHHBIE BEKTOPBI.

33. Teopema cyiiecTBOBaHUs pelieHus 1upHepeHInanbHOr0 ypaBHEHUS EPBOro MopsaKa.

34. Teopema 0 eAMHCTBEHHOCTH PEIICHHS.

35. Cucrema nuHeHbIX auddepeHInanbHBIX ypaBHeHUH. @OyHaaMeHTalbHas cHCTEMa
pemenuii. Onpenenurens BpoHckoro.

36. Pemienue mMHEHHOTO YpaBHEHHSI C TOCTOSTHHBIMU KOA((PULIIEHTaAMU.

37. YcroitunBocTh o JIAmyHOBY. Y CTOHYMBOCTD JTMHEWHBIX CUCTEM.

38. Teopembl 06 ycTOMYMBOCTH Ha OCHOBE (pyHKIHI JIsiTryHOBA.

39. YCTOWUYHBOCTSG 110 IMHEWHOMY MPUOTHKEHUIO.

40. KBagparypHbie (hopMyIIbl IPSIMOYTOJIEHUKOB, TPANEUi 1 apadout.

41. Metonpl HptoTOHA 1 CEKYIMX /IS pEIICHUM HeTHHEHHBIX YpaBHEHUH.

42.Yucnennoe pemenne 3agadu Ko 1 0ObIKHOBEHHBIX au(epeHnnanbHbIX YpaBHEHUH.
43. AKcuoMaTuKa Te0Opur BEPOSITHOCTEH.

44. BeposiTHOCTb, yCIOBHAs BEpOSTHOCTh. HezaBucuMocCTb.

45. CnyyaifHble BEIMYMHBI U BEKTOPbI. DJIEMEHThI KOPPEJIALMOHHON TEOPUN CITy4aiHbIX
BEKTOPOB.

46. LlenTpanbHas mpeaensHas Teopema.

47. DneMeHThl TEOpUH CIydalHbIX IpolrieccoB. IIoHATHE BUHEPOBCKOIO U IIyaCCOHOBCKOTO
MPOLIECCOB.

PEKOMEHAYEMAA JIMTEPATYPA:

1. Wmenn B.A., CAJOBHNYMI B.A., CEHJI0B bJ1.X. MATEMATUYECKU AHAJIN3, T.1, T.2. -
ITPOCIIEKT, 2006.

2. Wmeun B.A., [To3usk O.I'. JINHEMHAS AJITEBPA. - M.: U31-B0 ®U3MATIIUT, 2005.
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Wneun B.A., ITo3usk D.I'. AHAJIUTUYECKAS TEOMETPHA. - M.: ®MJI, 2001.

Tuxonos A.H., Camapckuii A.A. YpaBHenust maremaruyeckoi ¢pusuku. - M.: MI'Y, 2004.
TuxonoB A.H., BacwieeBa A.b.,, CsemnukoB A.I'. Kypc 0OBIKHOBEHHBIX
mubdepeHmanbHbIX ypaBHeHUH. - M.: U3n-Bo ®usmatnur, 2005.

Camapckuii A.A., 'ynmun A.B. Yucnennsle metoasl. - M.: Hayunsiit mup, 2003.
[TerpoBckuit W.I'. JIekuu o Teopur OOBIKHOBEHHBIX AU (PepeHIINaNbHBIX YPaBHECHUH. -
M.: ®MJI, 2003.

bopoBkoB A.A. Maremaruueckas craructuka. M.: Hayka, 1984.

BbopoBkoB A.A. Teopus BepositHocTeil. M.: Hayka, 1984.

2.5. Illkana omeHHUBAHUSI OTBETOB HAa DK3aMEHE

HECYAOBJIETBOPUTCIILHO | YIOBJCTBOPUTECJIBHO Xopo1o OT/IMIHO

110 39 GayutoB 40 - 74 Gannos 75 - 84 6aymuios | 85 - 100 GatoB

OO011as MpoJOJKUTEILHOCTh 9K3aMEeHa COCTaBIISIeT 45 MUHYT.

MakcuMaibHOE KOIU4YecTBO OayuioB 3a 3k3ameH — 100. MuHUMAIILHOE KOJHMYECTBO

OaJIOB 711 YCTENIHOTO TpoxXoxkaeHus sk3ameHa - 40. Iloctynaronuii, HaOpaBmuii Mmenee 40
0aJJI0B 3a 9K3aMEH, HE MOXKET ObITh 3aYUCIICH B aCIIUPAHTYPY.

Tabnuua KpuTeprueB OLEHKH YCTHBIX U MUCbMEHHBIX OTBETOB (MPU HAJIMYUH)

Bua nesiteanHocTH

Ornenka ban YpoBEHB BIIaJICHUS] TEMOM

HeyaoBJeTBOpUTeabHO |10 39  |OTBET Ha MOCTABJIEHHBIM BOIPOC HE J1aH WX OTBET

HCHOHHBIfI, OTCYTCTBYCT JIOTUYHOCTDH ITOBCCTBOBAHU A
HJIN TOIMTYIICHBI CYIIICCTBCHHLBIC JIOTUYCCKUC OIINOKHU

YAOBJIETBOPUTEIbHO 40-74  |OTBeT MOJHBIN, TOMYIICHBI HE CYIECTBEHHBIE

JIOrHYECKHUE OITNOKH

X0po1I0 75-84  |OTBeT NOTHYHBIA, KOHKPETHBINA, TPUCYTCTBYIOT
HE3HAYUTENbHBIC TPOOEIBI B 3HAHUSAX MaTepUaia
MporpamMMBbI

OTJIMYHO 85-100 |OTBeT MONHBIN, TOTUYHBIN, KOHKPETHBIH, 6€3

3amedaHuil. [IpogeMoHCTpUpOBaHbl 3HaHUS MaTepuaa
[IPOrpaMMBbl, YMEHHUE PEIIaTh NPEJI0KECHHBIE 3a0a4n
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BcerynurenbsHOEe MCHIBITAHWE TPOBOAUTCSA 3K3aMEHALIMOHHOW KOMMCCHUEH, NEUCTBYIOIIEH Ha
OCHOBAaHUU IIPUKA3a PEKTOPA.

HtoroBas oreHKa 3a 3K3aMEH OIpeleNseTcs Kak CpeaHuil 0ajul, BBICTaBIEHHBIH BCEMU
YJIeHaMU KOMHUCCHH.



