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Hacrosimas mporpaMma  COCTaBjieHa B~ COOTBETCTBHH  C ®OenepasibHBIMH
roCy/JapCTBEHHBIMA TPeOOBaHUAMH K CTPYKTYPE IPOrpamMM IIOJrOTOBKM HAYYHBIX U Hay4HO-
[IelarormdeckuX KaJpoB B aCIUpPAHType, YCIOBHSMHU HX peanu3alii, CPOKOM OCBOCHHS JTHX
nporpamMM,  00pa3oBaTelbHBIX texHojorud, Ilopsakom mpuema Ha OOydeHHe IO
06pa3oBaTe/IbHBIM [IPOrpaMMaM BBICIIEr0 00pa3oBaHUs — MPOrpaMMam [OJTrOTOBKH HayIHBIX H

HAYYHO-TIEJArOTHYECKUX KaApOB B aCMMUpPaHTypE M HAcCIopTa HAY4YHOH CHEIHanbHOCTH 1.1.6 —
BrrancnurenspHas MaTeMaTHKa.

IIporpamma paspabotaHa: 3aBe/iyromum Kadenpoi MaTeMaTHYECKOro aHaln3a i TCOPHH

dyHKImii, 1oKTopoM (u3.-MaT. HayK, NpoheccopoM Koxypunsim M. 10.
(nomkuocts, ®.M.0., ydeHas crerneHb, 3BaHHe apropa(os) MPOrpaMmb!)

PaccMOTpeHa U 0100peHa Ha 3acelaHuH Kadephl

MATEMATHYECKOI0 aHalu3a U TCOPHH q)yHKI_[Hﬁ
(naspanne kadeapsl)

npotoko 3acenanns Ne & 0T « 16 » supaps 2024 .

/ MLYO. Kokypun

(noj\uc /3a. kadenpoit)
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Copep:xanue nporpaMmel

1.1.6 — BeluncauTeJLHAd MaTeMaTHKa

Merpudeckue npoerpancTsa. Merpudeckue mpoctpancTsa. IIpesen B METpUUIECKOM
npocrpancTse. @yHIaMEHTATbHBIE II0CTEI0BATENBHOCTH U MOIHOTA. 1 [pHMEpEI TTOMHbIX
¥ HENONHBIX METPHYSCKHX MpocTpaHcTB. [IpocTpaHCTBA I10CIIEI0BATEILHOCTEH,
IPOCTPAHCTBA HENPEPHIBHBIX M TIAAKUX QYHKIHH.

[puHMI CKAMAOMHAX 0To0paKeHuii. [[pUHIMIL CXKUMAIOIIHX oToOpaxkeHHH U ero
[IPDUMEHEHHST M €ro TpUMEHEHHe K YPAaBHCHMSM C OJHOW HEH3BECTHOH H K
HHTErpajJbHBIM YPaBHEHHIM BTOPOTO pofa.

KoMIAaKTHbIE MHOMKECTBA B METPHYECKHX mpocrpaHcrax. KoMmIakTHbC
MHOECTBA B METPHUYECKHX TNpocTpaHcTBax. Teopema Aprena. llomyHenpephiBHbIC
dyuxiMu Ha MeTpHyeckoM mpocTpaHcTse. Teopemsl Beifepmrpacca 00 aKcTpeMymax
MOJIyHENPEPHIBHBIX QYHKIMH Ha KOMIIAKTHBIX MHOYKECTBAX.

Iuab6epToBbl H 6aHAXOBBI MPOCTPAHCTBA. [ MILOEPTOBLI U OaHaxoBBI IPOCTPAHCTBA.
[TpocTpaHCTBa MMOC/IEIOBATEILHOCTEH, MPOCTPAHCTBA HENPEPBIBHBIX M [VIAIKUX
dynkmuit. JluneifHble HenmpepbIBHBIE (YHKIHOHAJIEL ConpspkeHHOE I[IPOCTPAHCTBO.
Cnabas cxoguMocTh. [IpuMepsl.

Jluneiinbie HenpepbIBHbIE, HENPEPBIBHBIC 0NEPaTOpbI. JIMHEHHbIC HENPEPLIBHBIC 1
BIOJIHE HENpepLIBHBIE ONEPATOPhl B TIHIB0EPTOBOM H 0aHaXoBOM IPOCTPAHCTBE.
HenpepbIBHOCTS 1 OrpaHnyeHHOCTh. Hopma oneparopa.

OGpaTHbiii oneparop M ero cpoicrsa. OOpaTHBIH ONEparop. Teopema banaxa 006
obpatHOoM oreparope. HempepeiBHas 00paTHMOCTb OIEPATOPOB M  KOPPEKTHOCTD
OIepaTOPHBIX YPAaBHEHHH.

JIuneiinbie BIOJHE HenpepbiBHbIE ONepaTopbl. JIMHEHHbIC BIOJIHE HEMPCPBIBHBIC
oneparopsl. [lonHas HempephIBHOCTh HHTETPANBHBIX ONEPATOPOB B MPOCTPAHCTBAX
KBAJPATHYHO CYMMHDYEMbIX M HempepbBHbIX (yHKmid. CTpyKTypa oOpasa BIIOJIHE
HENPEPHIBHOTO ONEepaTopa.

Cunextp amHeiinoro oneparopa. CIeKTp JHMHEHHOro OIepaTopa. 3aMKHYTOCTh
cmexrpa. Buapl Touek cmekrpa. CreKTpalbHBIC CBOHCTBA BIIOJIHE HEIPEPBLIBHBIX
OI1epaTopoB.

ConpsckeHHBIE  ONEPATOPbI B IWib0epToBOM NPOCTPAHCTBC. ConpsKeHHbIE
omepatopsl B TWIs0epToBOM mpoctpancTse. (CBOMCTBA OMEpallMH  CONPAKCHH.
CaMOCOTpSKEHHBIE ONEpaTOpsl M HX CIEKTPalibHbIC CBOHCTBA. CompsKeHHOCTh |
CAMOCOIPSKEHHOCTh MHTErPATBHBIX ONEPATOPOB B  MPOCTPAHCTBAX  KBAAPATHIHO
CYMMHPYEMBIX (QYHKITHH.

Teopembl ®penronbma. AGCTPaKTHbIE JTHHEHHBIE ONEPATOPHEIC yPABHCHUA BTOPOTO
pona. Teopemsr @penrosibma. IIPHITOKEHHS K HHTCT PATEHBIM yPaBHEHHSIM.
OnepaTopHble YpaBHEHHs NepBoro poxaa. JIupeHmbie ONMEPATOPHBIC YpABHEHMA
nepBoro pozia. Ofmiee IOHATHE HEKOPPEKTHOH 3a/1a4H.

Iponspoanast (QYHKIMA OAHOH M HECKOJLKHX IEPEMEHHLIX. [TpoussoaHas
dysKimii OTHOM M HECKOJBKHX MEPECMCHHBIX. [Ipou3BOoiHAs IO HAMPABJIEHHUIO.
['pajueHT ¥ ero reOMETPUUECKH CMBICIL.
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Wurerpan Pumana. Unrterpain Pumana u ero ocHoBHbIE cBoticTsa. ®opmyna Hetotona-
Jleit6uumna. Kputepuii JlapGy cymiecTBoBanusi unTerpana Pumana. KpaTHble HHTErpaibl
Pumana u MeTO/Ibl UX BbIYHC/ICHHS.

KpuBoauHeiinble W MOBEPXHOCTHbie  HMHTerpaibl.  KpHBoJHHCHHBIE W
IOBEpXHOCTHBIE HHTerpaisl. @opMybl I'puHa u OcTporpaackoro.

Mepa Jlebera m ofmasi KOHCTpyKnHsi Mepbl. Mepa JleGera ma mpsmod u Ha
mrockoetd. OcHOBHBIE cBoifcTBa Mepsl JleGera. OGimas KOHCTpyKuus mepbl. Mepa
Jlebera-Ctuntneca.

Hnarerpan Jlebera. Vnterpan JleGera or mHpocTod H OT n3MepuMoit  GyHKIMH.
IIpocreitinue cBoiicTBa HHTerpaia Jlebera. I'mab0epTOBBI U 6aHaxoBbl MPOCTPAHCTBA
CYMMHPYEMBIX QYHKIHH.

HUurerpan Jlebera-Cruarbeca. Murerpan Jlebera-Ctunrbeca # €ro  OCHOBHBIC
CBOHMCTBA.

[IpeebHbIN Nepexo] B HHTeIrpaaax Pumana u JleGera. Teopembl 0 NpeaeibHOM
nepexojie B uuTerpanax Pumana u JleGera. CpaBHCHHE HHTEIPAIOB Pumana u JleGera.
Teopema ®y6unn. IIpomssenenne mep. Kparbie HHTErpabl JleGera. Teopema
OyOunwy.

ApajuTHdeckne (yHKIMH H HX cBoiicTBa. AHATHTHYECKHE ¢byHKuH. YclIoBHE
Komm-Pumana. MaTerpait oT GyHKIMH KOMIIJIEKCHOTO IEPEMEHHOTO. Teopema Komm.
®opmyna Komm.

YucioBbie paapl u ux cBoiicTBa. CBOWCTBA YHCIIOBBIX PSJIOB. AbGcomoTHas U
yCJIOBHAsE CXOAUMOCTE. KpUTepuu CXOIUMOCTH. PsiipI KOMIUJIEKCHBIX YHCEJL.
PaBHOMepHAsI CXOAMMOCTH (YHKIHOHAABLHLIX PsA0B. PaBHOMEpHAS CXOAMMOCTH
psmoB  (yHKIMH BELIECTBCHHOH M  KOMIUIGKCHOH nepemenHoi. IlTounenHoe
nubdepeHNUpOBaHHEe W MHTETPUPOBAHME — BELIECCTBCHHBIX M KOMIUICKCHbIX
(OYHKIIHOHAIBHBIX PAIOB.

Crenennbie paabl W ux cBoiicTBa. CTETNEHHOH pAJl M PaauyCc ero CXOIAHUMOCTH.
PaBHOMEpHAsi CXOJUMOCTh CTENEHHOrO psija BHYTPH Kpyra CXOJHCOMTH. Teopema
eMHCTBEHHOCTH psma Tedopa. OcoOble TOUKM (QYHKIMM Ha rpaHANe Kpyra
CXOJIMMOCTH €€ CTEIICHHOT 0 psija.

Psyst Jlopana um mx csoiicra. Psyi Jlopama u 007acTe ero CXOAMMOCTH.
EMHCTBEHHOCTH pasyioxenus Gpynknuu B pas Jlopana.

Tpuronomerpuieckne psabl Pypbe H HX cBOiicTBA. TPHUIOHOMETPHYICCKUC DPAJIBI
@ypee W pa3aMdHbe BHIB HX cxoaumocTH. IlpusHaku PaBHOMEPHOH CXOMMOCTH.
[TonHOTA TPUrOHOMETPHUECKON CHCTEMBL

OproroHajibHbie MHOrowieHbl. OpTOrOHATLHBIC MHOTOWICHBI M HX CBOMCTBA.
[Tonmuuome! YeOpiesa u Jlexanmpa.

A6crpakTHbie psiibl ®Dypbe. AOCTpaKTHBIE DSIBI dypre. Hepasenctso beccens,
pasenctBo [Tapcesans. [lomHora H 3aMKHYTOCTE. Teopema Pucca-®umepa. Kpurepui
[OJIHOTHI OPTOHOPMHPOBAHHON CHCTEMBI JJICMCHTOB ruas0epToBa MPOCTPAHCTRA.
MHTepno/SIMOHHbIE MHOro4ieHbl. MeTosbl  [OCTPOCHHMA HMHTEPIOJSILIHOHHBIX
MHOrOWIeHOB. ONTHMHU3AIUs pacIpese/ieHdss y3JI0B HHTEPIIOJIUPOBAHHIA. Crnnaiin-
MHTEPIIOJALMS.

HHTepnoasHoRHbIe KBAAPATYpHbIE POpMY.IbL. VHTeproNsSIMOHHbIE KBAIPAaTypPHbIC
(opMyJibl M OIIEHKA UX TOrPEIIHOCTH. Ksanparypubie hopmyisl ['aycea.
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MTepanuoHHbie METOAbI PeNIeHHsl CHCTEM JHHEHHBIX ypaBHeHuii. Vtepanonnpie
METOJbI PEIIeHHsS CHCTEM JIMHEHHBIX YPaBHEHWH (METOI IMPOCTOH HMTEpALlMH, METOJ
3eiiens, METOJL HAMCKOPEMIIEro CIycka) i aHallu3 UX CXOJAUMOCTH.

Mertonst Pynre-Kyrra. Metozst Pynre-KyTTa pemenus 3anauu Kommm juis ypaBHEHUs
repBoro nopsika. OleHKa orperHoCTH.

MeTox CeTOK /i OOBIKHOBEHHBIX AH(P(epeHNHANbHBIX YPaBHEHHH BTOPOro
mopsiAka. MeToj CeTOK pellleHHs JIMHEHHBIX KpaeBbIX 3anad JUIA 0OBIKHOBEHHbBIX
nuddepeHITHaTbHBIX YPABHCHHH BTOPOIo NOPAKA.

Pa3HOCTHBIE CXeMbl /Il pPelleHHsi OCHOBHBIX THIOB YPABHEHHMH B 4aCTHBIX
NpPOU3BOAHBIX. Pa3HOCTHBIE CXeMBI JUIS PEIICHHUS IJUIUITHICCKHX, napaboTuyYeCKHX,
runepOOIMUECKUX YPaBHEHUH B YACTHBIX TPOU3BOIHBIX. MeToIbl peleHUs CETOYHBIX
ypaBHEHUH.

OCHOBBI TEOPHH PA3HOCTHBIX CXeM. AIIPOKCHMANHSA, YCTOHYHBOCTE U CXOAUMOCTE
Pa3HOCTHBIX CXeM. YCTOHYMBOCTb SIBHOH H HESIBHOM CXeM Juis Mapadoin4ecKux
ypaBHEHHIH.

Cerounslii npuHIAN MakcuMyma, CeTo4HbIH NPUHIAI MaKCAMYyMa. Y cToiunBOCTh
npocTeiieil pasHOCTHOH CXeMBI UL yPaBHCHHS [Iyaccona.



Kpurepun oneHKn

BeTylnHTebHbI OK3aMeH [IPOBOAMTCS IO OuileTaM B COOTBETCTBHH C 3asBJICHHOH
nporpammoii. Cojep)kaHuMe SK3aMEHa B AaCIHUpPaHTYPy OXBaThIBAeT BCC MHHHMAJILHOE
cojiepKanne, ycTaHopjieHHoe dDejepaibHbIMU IOCY1apCTBEHHBIMU TpeOOBaHUAMHU K CTPYKTYpe
TIPOrpaMM MOArOTOBKH HAYYHBIX M HAyJHO-TIE[arOTMIECKHX KaIpOB B aCIUPaHType, YCIOBHAMHU
MX peaM3alHH, CPOKOM OCBOCHHs 3THX IIporpamm, oOpasoBaTelbHBIX TEXHOJIOTHHA. DK3aMeH
[POBOJMTCS MO OSK3aMEHALMOHHBIM OWJeTaM, BKJIOYAIOIMM 2 BONPOCA M3 MPOrpaMMEI
BCTYNHUTENBHBIX UCTBITAHUH M 1 — cobecel0BaHue 10 HAy9IHBIM IyOMKaUsIM MOCTYIAOIETO
(110 pedepaTy MpH OTCYTCTBHH IyOIHKAIAM).

Jlnist orpeniesieHust KauecTBa OTBETa Ha BCTYIMTENBHBIX DK3aMEHAX MNPH MOCTYIUICHHH B
ACTIMPAHTYPy YYMTHIBAIOTCS CJIEAYIONIME KPUTEPHH: COOTBETCTBHE TEME; MOIHOTA PaCKPLITHI
BOTIPOCA, MO/KPEILICHHE TEOPETHUECKUX ITOJI0XKEHHH NPUMEpamMu; PaBUILHOCTH daxTHueCKOro
Marepuana; HaydHbI ypOBEHB; JIOTHUECKas MOCICNOBATENLHOCTh H3JI0KCHUS Marcpuaja,
3HAHHE TCPMUHOJIOIHMH; CTENEHb OCO3HAHHOCTH IOHHMAHUsA M3YYECHHOTO; MPaBUIIBHOE PEUCBOC
obopmiIerue  (HAaydyHBIH CTHJIb  M3JIOKCHHS, COOTBETCTBAE HOPMam  COBPEMEHHOIO
JIATEPATYPHOTO S3BIKA).

BeTynuTeibHbIE UCIBITAHMS 110 IPOrpaMMaM MOJArOTOBKH HAYYHBIX H HAYUHO-
fearorigeckux KajapoB OLEHUBAIOTCA:

80-100 Ganmos - OTINYHO,

60-79 GasoB— XOpOIIO,

40-59 GaIoB — YAOBIECTBOPUTEIILHO]

Husxe 40 0aioB — HEYIOBIETBOPUTEIIBHO

OtBer mnONHLIM u pa3BEpHyThIA. I[IpocmaTpuBacTCsi MOHHMAHHE
cymiectBa MpoOJieMbl W IyTeH e€ pemenus. lIponemMOHCTPHPOBAHEI
YMCHHS BBIIEJATH CYIICCTBCHHBIE NMPU3HAKH MOHATHH W IIPUTHHHO-
ClIe/ICTBEHHBIE CBSI3M SBJICHMM; YMCHHS BKIIOYAarbCs B AHCKYCCHIO,
apryMEHTHPOBATH CBOIO IMO3HIHIO, BBIPAXKATH OTHOIICHHE K TCM HIH
HHBEIM TOukaM 3peHus. OTBeT  CTPYKTypUpOBaH,  JIOTHHCH,
TEPMHHOIOTHYECKH ODOCHOBaH, yMEET TECHO YBA3bIBaTh TCOPHIO C
IpaKTHKO#. Pedb KOMMYHHKATHBHO lielecooOpasHast.

OTIHYHO

OTBer B IEIOM TOMHBIA M apryMmeHTHpoBaHHBIH. IIpocnexuBaercs
yMeHHe BBLIENSTH [JIABHOE M CYIIECTBEHHOE, aHAJIM3HPOBATH PAsHLIC
TOUKA 3peHMs Ha mfpobieMy, TIpH OSTOM He BCerza HETKO
Xopolo apryMeHTHpOBaHa cOOCTBeHHas Mo3uIMsL. OTBET BRICTPOECH JIOTUYCCKH
BEPHO, BHIABICHBI CyIICCTBEHHEIE TIPU3HAKH IIOHATHH, SBICHUM, JaHa
UX 9éTKAs WHTEPIPETAIHs, CIeTaHbl 0GOCHOBAHHBIE BBIBOJIBL Peub
KOMMYHHKATHBHO IieecooOpasHasl.

OTBeT B LEJIOM pAacKphIBaeT COJEpPKAHHE BOMPOCA, HO NOIYIICHbI
CYIIECTBEHHBIE OTKIOHEHHS OT TeMbl, IIpociexuBacTes: TOHUMAHKUE
3asBJIEHHOM POGJIEMBI, HO IIPH 9TOM OOHAPYKHUBACTCSA HENOCTATOTHAS
Y I0BIIETBOPUTEIIEHO [OC/IeIOBATEIHOCTS M JIOTHYHOCTh  CY)KJICHHUH. JlonymieHnl
HeTOYHOCTH B  PACKpPBLITMM  IOHATHH,  Teopwi, SBIICHHH
[Tpocne)xxuBaeTcs MOMBITKA AHATH3UPOBATDH uHGOPMALIAIO C pa3sHbIX
TOYEK 3pPEHHs, HO HE JIENAIOTCS 000CHOBAHHBIC BHIBOIDI.

Orger He TONHBIL, He AapryMeHTHpoBaH. llpeJcTaBICHBI
pa3spo3HCHHBIC 3HAHMS 10 CYIIECTBY BOMpOCa. JlonyiieHbl omMOKU B
HeynoBiieTBOPUTENBHO | ONPEACICHUN noHsTHM W HX uATepnperauud. OOHApYXKUBACTCS
(DparMEHTAPHOCTb ~ H3JIOXKEHMs ~Marepuaia, HapymeHHe JIOTHKH
TpE/ICTABJICHHs  [OHSTHIA, gpiennsi, Teopuii. OtBer TpeOyer




YTOYHEHUS H KOppEeKIHHA. He ITOJIYYEHDBI OTBCTHBI o
OCHOBOIIOJIArarIIUM BOIpocaM  JTUCHHIITHHEL Peur, otnuyaercs
KOMMYHHKaTHBHO HCHCHGCOOﬁpa?:HBIMH NPOABIICHHUAMH.

OreHka OTBETOB Ha BCTYIHTEIBHOM 3K3aMeHe IIPOBOJIUTCH sK3aMeHaIlMOHHON

KOMMCCHEH, IEWCTBYIONIEH Ha OCHOBAHUH ITIpHKasa,

MuHUMaIbHOE KOJIMUECTBO 0aslJIoB HE MOJKET ObiTh H3MEHEHO B X0/J€ InpHeMa.
MaKkcuManbHOe KOTMUECTBO OAUIOB 3a BCTYyMHTENbHBIH dk3amen — 100 Oamnos,

MHUHAMAJIbHOE KoauuecTBO — 40 Oaos.
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Canopauunii B.A. Teopus onepatopos. 5-¢ u3. Jlpoda, 2004
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OUSMATIIUT, 2005.
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Tpenorun B.A. @yHKI[MOHATIBHBIH aHATH3. 3-¢ uznanme, ucnp. - M. : OUSMATIIAT,
2002.

Harancou U.IL Teopus (yHKIui BelECTBEHHOMN nepemennoit. M.: Hayka. 1974.
®uxrenronsi .M. Kypc mubdepeHIManbHOro ¥ HHTErPAIbHOTO HCHUCICHIL T.I-1IL
M.: Hayka, 2001

Mapkymesud A.M. Teopust aHaTATAIECKHAX ¢ymxmmit. T. 1, 2. M.: Hayka, 1968.
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