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HanpaBneHnue moJAroToBKH:

[Tpodune NoAroToBKH:

OO0pa3oBaTtesbHas nporpamMma:
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YTBEPXK/IAIO:
Hexan ¢ bTETa MATEMaTHKH

WOHHBIX TEXHOJIOTH

H. A. MouceeHKo

[Tporpamma rocyJaapcTBeHHOH HWTOroBoH atrectanmu: «l'ocy1apcTBEHHBIH IK3aMEH»
cocTaBjieHa Ha OCHOBaHMM [‘ocymapcTBeHHOro 00pa3oBaTeNbHOrO CTAHAApTa  BBICLIETO
npodeccuonansHoro obpasosanust ('OC BIIO) Jloweuxoit Hapomwoit PecnyGimku (JIHP) no
Hanpasieduio mojarotoBku 01.03.01 Maremaruka, yTBep»KJeHHOro TnpHvkazoM MuHHCTEpCTBA
obpaszosauus u Hayku JIHP ot 04 anpenst 2016 r. Ne 281;

[Topsinka opranmsaumu ydeOHOro mnpouecca B 00pa3oBaTeNbHBIX OPraHM3alMsAX —BBICIIETO
npodeccrorabHoro o6pazoBanus Jlonenkoit Haponnoit PecnyGnnku, yTBepkKIEHHOTO NPUKA30M
Munucrepcrsa obpazoanus 1 Hayku JITHP Ne 1171 ot «10» HostGpst 2017 1.;

yueGHOro MjaHa M OCHOBHOH 0Opa3oBaTeNbHON IMPOrpaMMbl BBICHIErO MPOPECCHOHATEHOTO
obpasoBannst Hanpasienusi noaroroBku 01.03.01 Maremaruka, paspaGoranueix B8 'OV BIIO
«JloHelUKHi HALIMOHAJILHBIA YHUBEPCUTETY.

PazpaboTumk:
JloueHT kade1pbl MATEMATHYECKOTO aHaIn3a M i
n anddepeHIHaTBEHBIX YPABHEHHH YNVZEEEY [T.A. Mamapos

rd Y

[Tporpamma yueOHOM AMCLMIIMHBI YTBEP)K/ICHA Ha 3aceaHny Kadeapbl MaTeMaTHYeCKOro
aHanu3a W AP PepeHInaIbHBIX YPaBHEHUH

[Tporokon Ne 10 or 09 anpens 2020 r. %

3asenyrommii kadeapoii But.B. Bonukos

[lporpamma  yueGHOM  aucumnauHbel  o00peHa  yueOHO-METOJMHYECKOH  KOMMCCHEH
(akyneTeTa MaTeMaTHKH U MHYOPMALTMOHHBIX TEXHOJIOTUH
[Tpotokon Ne 8 ot «15» anpens 2020 r.

[Ipencenarens yueOHO-METOAMYECKOM ol
KOMHCCHH (aKynbTeTa JL.LW. Censkosa
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1. OBJACTh IPUMEHEHHUA U MECTO I'OCYJAPCTBEHHOM UTOI'OBOM
ATTECTAIIMU B YYEBHOM ITPOLECCE

l'ocynapcrBenHnast urtoroBasi arrectanusi: «l'OCylapCTBEHHBIH 3K3aMEH» OTHOCHUTCS K
0a3o0Boii yactu 6110ka ['ocymapcTBeHHAss UTOTOBasi aTTeCTalUs.

K HTOroBbIM arTeCTallMOHHBIM HCIBITAHUSAM, BXOSIIMM B COCTaB TIOCYIAapCTBEHHOMN
UTOTOBOW aTTeCTalllH, JAOMYCKAIOTCs JIMIA, B TIOJHOM O0beME YCIEUIHO 3aBEPILUBIINE OCBOCHUE
OCHOBHOM 00pa3oBaTeNbHONM NPOTpaMMbl IO COOTBETCTBYIOIIEMY HAIPABICHHUIO ITOATOTOBKU
BBICILIETO TPO(EeCCHOHAILHOTO 00Pa30BaHHUS.

IIpy ycrnoBuUM YCHEHIHOIO NPOXOXKAEHUS BCEX YCTAHOBJIEHHBIX BHJIOB MTOTIOBBIX
aTTECTAMOHHBIX UCIIBITAHUM, BXOAAIIMX B [ '0Cy1apCTBEHHYIO HTOTOBYIO aTTECTALIMIO, BHIITYCKHUKY
JouHY Beinaetcst qumiom 00 06pa3oBaHUH € TIPUCBOSHUEM ONPEICICHHON KBATU(HUKAIHH.

l'ocynapcTBeHHast UTOroBasi aTTecTalus JAJs BBITYCKHUKOB, OKAaHYMBAIOIIUX OOYYeHHUE T10
oOpa3oBaTenbHO mporpamme OakanmaBpuara, HampasieHuto moarotoBku 01.03.01 MaremaTtuka
BKJIIOUAeT B ce0sl roCydapCTBEHHBIM 3K3aMEH M 3aIIUTY BBIMYCKHOW KBATU(DHUKAIIMOHHON pabOThI
(manee — BKP), kotopast BbimonHseTcss B (popme IUIUIOMHON pa®oThl. JlaHHBIA AOKYMEHT — 3TO
nporpamma ['ocy1apcTBEHHOTO 3K3aMeHa.

l'ocymapcTBeHHBIN 3K3aMEH TIPOBOAMTCS B OJIMH 3Tall, YCTHO, 1o OmieraM. Kaxmprit Onier
COJIEPXKUT JBa TEOPETUUYECKUX BOIPOCA W3 paszzdesia 3 U JBE 3aJauyM, TUIbI KOTOPHIX YKa3aHbl B
pazzesne 4 HacTOSsIICH MPOrpaMMBl.

JIMUTEeNbHOCTh YCTHOIO OTBETA HAa MEXIUCUUIUIMHAPHOM 3K3aMEHE HE JIOJKHA COCTABIIATh
6onee 30 muHyT. HopMaTUBHBIN CPOK MOATOTOBKM BBINIYCKHHMKA K OTBETY Ha ['ocygapcTBEHHOM
3Kk3aMeHe — 60 MUHYT.

2. CTPYKTYPATOCYJAPCTBEHHOM UTOIOBOM ATTECTAIIMM:
«'OCYJAPCTBEHHbBIN DK3AMEH»

Xapakmepucmuka zocyoapcmeeHHou umo2060u ammecmavuu: «l ocyoapcmeennwlil IK3amen»
Hanpasnenue moaroToBku 01.03.01 MaremaTtuka
ITpoduib
O6pa3zoBaTenpHasi mporpamma OakanaBpuaT
Kpanuduxarms AkanemMudeckuii 6akanaBp
KonmuecTBo conepkarenbHbIX MOTYJIEH
brok yuebHoro miana rOCy/IapCTBEHHAsI UTOTOBasl aTTeCTAllUs
®opmbl kouTpost (MK, sk3amen, 3a4er) JK3aMEH
TMoxasaren oudHas popma 3aouyHas popma
o0y4yeHHs o0y4yeHus

KonnuecTBo 3a4eTHBIX eAMHUIL (KPEAUTOB) 4,5
T'on moaroroBku 4
CemecTtp 8
KonnuecTBo yacos 162
- JIGKITMOHHBIX -
- IPAKTUYECKUX, CEMUHAPCKHUX -
- 1a00paTOPHBIX -
- CaMOCTOSITEIILHOM pabOThHI 162

B T.4. UHJIUBUIyaJIbHOE 3aJJaHUE -
HeneapHOE KOTHMYECTBO YacoB, 54

B T.4. ayTUTOPHBIX -
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3. OIIUMCAHHUE I'OCYIAPCTBEHHOM UTOIOBOM ATTECTAIIUU:
«OCYJIAPCTBEHHbBIN DK3AMEH»

Ilenu u 3axa4u

Llenbio rocyjapCcTBEHHON UTOTOBOM aTTECTALMU SBJISIETCS YCTAHOBJIEHUE YPOBHS MOATOTOBKU
BeinyckHuKa JJoHHY k BeImomHEeHHIO mpodecCHOHATBHBIX 33a4 M COOTBETCTBUS €0 MOATOTOBKH
TpeOOBaHUAM TOCYIAapPCTBEHHOIO0 0OpPa30BaTENLHOIO CTAaHJAapTa, MpoBepka C(HOPMHUPOBAHHOCTU
komneTeHui, onpeneneHublx B I'OC BIIO mo naHHOMY HampaBiIeHUIO MOATOTOBKM B paMKax
OCBOCHMSI COOTBETCTBYIOILEH 00pa30BaTeIbHON NPOrpaMMBbl.

Ha_b>k3amene mpoBepsiercss  c()OpMHMPOBAHHOCTL _ CJIEAYIOUMMX _Kommerenumii (B
cootBerctBuu ¢ ['OC BITO JIHP no nanpasnenuto noaroroBku 01.03.01 MaremaTruka 1 OCHOBHOM
0o0pa3oBaTeNbHON MPOTrpaMMbl  BHICIIETO TPO(ECCHOHATBLHOTO 00pa30BaHUs — HANPABIICHUS
noarotoBku 01.03.01 MaTtemaTuka):

a) oouwekynomypusix (OK): ciocoOOHOCTh HCIIOJIB30BaTh OCHOBHI (PHITOCOMCKHUX 3HAHUM TSI
dbopmupoBanus mupoBos3peHueckoil mozunuu (OK-1); cmocoOHOCTh aHaIM3UPOBATH OCHOBHBIE
3Tanbl U 3aKOHOMEPHOCTH MCTOPHUYECKOIO pa3BUTHUs 00ILIeCTBa A1 (POPMHUPOBAHUS TI'pa)IaHCKON
no3uiuu (OK-2); cmocoGHOCTh UCIONIB30BaTh OCHOBBI SKOHOMHYECKHX 3HAHUIN B Pa3IMYHBIX chepax
wusHenesTenbHocTu (OK-3); cnocoOHOCTh UCOIb30BaTh OCHOBBI ITPABOBBIX 3HAHUN B Pa3IMYHbIX
chepax xusHenesTenbHocTH (OK-4); cnocoOHOCTh K KOMMYHHKAIIMU B YCTHON U MHCHbMEHHOMN
dopMax Ha pPYCCKOM M HMHOCTPAaHHOM f3bIKax JUIs pELIeHMs] 3a7ad MEXJINYHOCTHOTO U
MEXKYyIbTypHOro B3auMmoaenctBus (OK-5); crmocoOHOCTh paboTaTh B KOJUIEKTHBE, TOJEPAHTHO
BOCTIPUHUMAsI COLMAJbHBIC, dTHUYECKHE, KOH(PECCHOHAIbHBIE W KyJIbTypHble pasnuuus (OK-6);
CIIOCOOHOCTH K camoopranu3aiiuu 1 camoodpazoBanuto (OK-7); ciocoOHOCTh HCTIOIB30BATh METOIbI
U cpenctBa  (PU3MYCCKOW KYJIbTYphl IS OOCCIICUCHHUS IIOJHOIECHHOW COIUAIBHOH U
npodeccuonansHoi gestensHocT (OK-8); ciocoOHOCTh MCMONIB30BaTh MPUEMBI MEPBOM TOMOIIIH,
METO/IbI 3aIIUTHI B YCIOBUSIX upe3BbIYaiiHbIx cutyanuii (OK-9);

0) oowenpogpeccuonansuvix (OIIK): ciocoOHOCTH UCIIONIB30BATh (DYH/IAMEHTAIbHbBIC 3HAHUS
B 00JIACTH MaTeMaTHYECKOTO aHallM3a, KOMIUIEKCHOTO M (DYHKIMOHAILHOTO aHajn3a, ajreOpsl,
AHATUTUYECKOW reoMeTpuu, nuddepeHnanbHoil reoMeTpuu U Tononoruu, nuddepeHnantbHbIX
yYpaBHEHUM, AUCKPETHOM MATEMaTUKW W MAaTeMAaTHYECKOW JIOTMKH, TEOPUU BEPOATHOCTEM,
MaTE€MaTUYeCKOW CTAaTUCTUKH W CIIy4YallHBIX IPOLIECCOB, YMCIEHHBIX METOAOB, TEOPETUUECKOU
MexaHUKH B Oynaymed mnpodeccuonanbHoi gestenbHoctu (OIIK-1); cmocobGHOCTh pemiarh
CTaHJapTHBIE 3aJa4d MPOQPECCHOHANBHON JESITeNbHOCTH Ha OCHOBE WH()OPMAIIMOHHOW U
oubnuorpadguueckol  KyJabTypbl C  NPUMEHEHHEM  HMH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH M C y4eTOM OCHOBHBIX TpeOoBaHMi HHpopMmannoHHOH Oe3zomacHoctu (OIIK-2);
CIIOCOOHOCTh K CaMOCTOSITEIbHOM Hay4dHO-ucchenoBatenbckoil padore (OIIK-3); cmocoOGHOCTH
HaxoJ/IUTh, AaHAJIMU3UPOBATh, PEATU30BBIBATH MPOrPAMMHO U HCIHOJIB30BaTh HAa IPAKTUKE
MaTEeMaTUYECKHUE aITOPUTMBI, B TOM YKCJIE C TPUMEHEHUEM COBPEMEHHBIX BBIUYUCIUTEIBHBIX CUCTEM
(OIIK-4).

8) npogpeccuonanvuvix (I1K):

HAY4YHO-HCCIeJ0BATE]bCKAs e TeJIbHOCTb: CIIOCOOHOCTh K OIpeaesieHHIo 00nmx GopM u
3aKOHOMepHOcTell oTnenbHOW mnpeameTHor o6nactu (I1IK-1); crnocoOHOCT MaTeMaTHYeCKH
KOPPEKTHO CTaBUTh ecrecTBeHHOHayuHble 3amaud (IIK-2); cnocoOHOCTh cTporo Jokasatb
yTBEpXkKACHHUE, CPOPMYIUPOBATH PE3YyNbTaT, YBUJIETh CIEACTBUS NosyuyeHHoro pesynbsraTta (I1K-3);
CIIOCOOHOCTH MYOJIMYHO MPEICTaBIATh COOCTBEHHBIE M M3BECTHBIC Hay4YHbIe pe3ynbTaThl (I1K-4);

NPOU3BOACTBEHHO-TEXHOJIOTHYECKasl 1esITeIbHOCTh: CIIOCOOHOCTh MCIOJIb30BATh METO/IbI
MaTE€MaTUYeCKOro M aJIrOPUTMHYECKOTO MOJECIUPOBAHUS TMPU PELUICHUU TEOPETUUYECKUX U
npuknagseix 3agad  (I[IK-5); cmocoOHocTh mnepenaBaTh pe3ynbTaT MPOBENEHHBIX (DU3HKO-
MaTE€MaTUYECKUX U MPUKIATHBIX UCCIIEOBAHUN B BUJE KOHKPETHBIX PEKOMEHIAIUM, BbIpAXKEHHOU
B TEpPMUHAX MpeIMETHON obOmacTu uzydasiierocs ssienus (11K-6);




OPraHu3alOHHO-YNPaBJIeHYeCKAasl /1esiTeJIbHOCTh: CIIOCOOHOCTh HCIIOJIb30BaTh METOMbI
MaTeMaTHYECKOTr0 U ITOPUTMUYECKOTO MOJETUPOBaHMS NP aHAIM3E YIPaBICHUYECKUX 331ad B
Hay4YHO-TEXHUYECKON cepe, B SIKOHOMHUKE, OM3HECEe M ryMaHUTapHbIX oOsactax 3Hanui (I1K-7);
CIIOCOOHOCTH MPEJCTABIIATH U aJAANTUPOBATH 3HAHUA ¢ yuyeToM ypoBHs aynutopuu (I1K-8);

neJaroruyeckasi JAesiTeJbHOCTh: CIOCOOHOCTh K OpraHHU3allMi y4eOHOW AeATeIbHOCTH B
KOHKPETHOU MpeIMeTHOH obmactu (MaTemaruka, ¢pusuka, nunpopmaruka) (I1K-9); cnocodbHOCTh K
IUTAHUPOBAHUIO U OCYIIECTBICHHUIO TIEJAarorHuecKoil JeATeIbHOCTH C Y4YeTOM CHEeHH(pUKU
npeaMeTHoi o0nactéu B obpazoBarenbHbiXx opranuzamusax (I1K-10); cmocoOHOCTh K MPOBEIACHUIO
METOJMYECKUX M SKCIIEPTHBIX padoT B oOactu maTtematuku (ITK-11).

3agaun npodecCHOHATBLHOM 1eITEeILHOCTH BBINTYCKHUKA.

bakanasp no nanpasnenuto noarorosku 01.03.01 MaTtematuka 10JKEH pelIaTh CIEAYIOIINE
npodeccuoHanbHbIe 3a/1a4l B COOTBETCTBUU C BUAAMHU MPO(EeCcCHOHATBHOM 1eATEIbHOCTH.

Hayuno-uccneoosamenvckas oesmenbHOCMb:

MPUMEHEHUE OCHOBHBIX MOHITHUM, UJEH U METOAOB (PYHIAMEHTAJIbHBIX MaTEMaTHYECKHX
JUCITUTLIVH IS perieHus: 0a30BbIX 3a/1ay;

pelieHre MaTeMaTHYeCKUX Mpo0JieM, COOTBETCTBYIOIIMX HampaBIeHHOCTH (Tpoduiiio)
00pa30oBaHMs, BOSHUKAIONIMX MIPH MTPOBEICHUN HAYYHBIX U MTPUKIIATHBIX UCCIICIOBAHUN.

1IpouszeoocmeenHo-mexnonocuieckas 0esmenbHOCmy:

HCIOJIb30BAHNE MAaTEMATHYECKUX METOJ0OB OO0pabOTKH WHGOpMAIUHU, TIOTYICHHOH B
pe3yNbTaTe IKCIEPUMEHTAIBHBIX UCCIEIOBAaHUI MU MPOU3BOJACTBEHHON 1EATEIbHOCTH;

MPUMCHCHHE YHUCIICHHBIX METOJOB peIIeHUs 0a30BBIX MAaTEMATHUSCKUX 3amad M
KJIACCHYECKUX 3aJ]a4 €CTECTBO3HAHUS B MPAKTUUECKON JESITENbHOCTH;

cOop 1 00paboTKa JAHHBIX C UCIIOJIL30BAHUEM COBPEMEHHBIX METO/IOB aHaIH3a HH()OpMAIIHN
Y BBIYUCIUTEIHbHOU TEXHUKH.

Ileoacoeuueckas oessmenvHoCmb.

MpernojaBaHue (bU3UKO-MaTEMaTHUYECKHUX TUCIUILTAH u UH(OPMATUKH B
00111e00pa3oBaTeNbHBIX U MPO(HECCHOHATLHBIX 00pa30BaTEIbHBIX OpPraHU3AIIMIX;

pa3paboTka METOMYECKOro o0ecrneueHus: yueOHoro mpoiecca B 00I1e00pa3oBaTeNbHbIX U
poeCCHOHAIBHBIX 00Pa30BaTEIbHBIX OPraHU3aIUsIX.

4. TEOPETHYECKHWE BOIIPOCHI K U TOIOBOM ATTECTAIIUM

Janee mnpuBeACHBI TEOPETHYECKHE BOIMPOCHI JUIsl TPOBEICHUS MTOTOBOM aTTEeCTAIlUH.
Bonpocsl comepxaT moHATHS, (aKThl U METObI, 3HAHHE KOTOPHIX JOJDKEH MPOJEMOHCTPHPOBATH
CTyleHT Ha dk3ameHe. [Ipu orBere mo OuieTry HEOOXOAMMO 3HATh TaKXKE BCE TOHSITHS W
YTBEPKJICHHMSI, Kacarolluecs TEOPETUUECKUX BOIIPOCOB U PEIICHUs 3a7ad. Borpocsl pa3aeneHsl no
y4€OHBIM JUCITUTIIINHAM.

1. Aareopa

1. Teomerpuueckas WuHTEpHpeTausl KOMIUIEKCHBIX 4YHCEN. TpuroHoMmerpudeckas ¢opma
KOMIUIEKCHOTO YHClia (BBIBECTH).

2. YMHOXEHWE U JIeJICHHE KOMIUIEKCHBIX YHCEI B TPUTOHOMETpHueckoil ¢opme (hopmysibl

BBIBECTH).

®opmyna MyaBpa, U3BjIeUeHHE KOPHEH U3 KOMIUIEKCHBIX YHCell ((pOpMYJIIbl BHIBECTH).

Onpenenurens KBaapaTHON MAaTPUIIBL: OMpeelieHHue U CBOMCTBA (JI0Kazath 2-3).

5. Munop u anreOpandeckoe JomnogHeHrne. Teopema 0 pa3ioKeHUH OMPEACTUTENS 10 dJIEMEHTaM
CTPOKH MJIM CTOJIONA.

6. OO0parnas marpuna (onpenenenue). Kpurepuii od6paTuMocTi MaTpuIlbl (Jioka3atsk) U popMyna
0o0paTHON MaTpUIIBL.

7. Teopema 0 pa3noKeHWHW MHOTOUIEHA C KOMIUIEKCHBIMU KO3((dULIMEHTaMH Ha JUHEIHbIE
MHOXHUTENH (J0KA3aTh).

P w
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Kopuu MHOTOWIEHa, KpaTHbIE KOpHM MHOroujeHa (ompexaeneHus). Kpurepuid mpocTOTHI
KOpHEH MHOTOWIEHA (JJ0Ka3aTh).

PaznokxeHne MHOrouseHa ¢ BEHIECTBEHHBIMH KO3(DQUIMEHTaMH Ha HENPUBOAUMEBIE
MHOXUTENM (foka3aTh). CyIIeCTBOBAHHWE BELIECTBEHHOIO KOpPHS Yy MHOrOWiIeHa C
BEIIIECTBEHHBIMU KO3(PPUIIMEHTaMHU HEUETHOH CTeTIeHH (0OOCHOBAHME).

Koopaunatsl BekTopa 1 ux cBoiicta. [IpeobpazoBanne KOOpAWHAT BEKTOpa MPH MEepexoie OT
0JIHOTO 0a3uca K ApyroMy (C BBIBOJIOM).

[ToanpocTpaHCTBO pelieHud OAHOPOAHON CUCTEMBI JIMHEHHBIX alre0Opandyeckux ypaBHEHUN U
ero pasmepHocTb. @yHnameHTalbHas (0a3ucHas) CUCTeMa pelIeHUu 1 o0I1ee peleHue.
HeonHopoansie cuctemsl JIMHEHHBIX anreOpandyecknx ypaBHeHui. Kputepuii coBMecTHOCTH
CHCTEMBI JITHEHHBIX ypaBHEeHHH (Teopema Kponekepa-Kamennu, noka3ats). HacTHoe u o01iee
pelIeHusl.

[Ipouecc oproroHanu3zalud U TEOpPeMa CYIIECTBOBAHHUS OPTOHOPMHUPOBAHHBIX 0a3HCOB B
€BKJIMIOBOM IPOCTPAHCTBE (J10Ka3aTh). KoopauHaTel BEKTOpa B OPTOHOPMHPOBAHHOM OasHce.
BemectBenHble kBajpaTU4HbIE (JOPMBI U UX WHBAPUAHTHI MPU JUHEHHBIX HEBBIPOKICHHBIX
npeoOpa3oBaHusAX. 3aKOH UHEPLUH JUTsl BELIECTBEHHBIX KBaIPATUYHBIX (OPM.

Jluneitabie onepaTopsl. COOCTBEHHBIC YHCIIA U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OrepaTopa
U UX CBOICTBa (J0Ka3aTh). XapaKTEPUCTUUECKUI MHOTOWIEH JIMHEHHOTO ONEpaTopa.

2. MareMaTHYeCKUH aHAJIN3

. Ilonstue OI‘p&HH‘ICHHOﬁ n CXOI[SIH.[CIZCH B R" MMoCJICaO0BATCIIbHOCTH, CBA3b MCXKAY HUMMU. JlemMma

bonwiano-Betiepmrpacca (qoka3ars).
[ToHsiTHE HEMPEPHIBHOW (PYHKIIMH OJHOTO IMEPEMEHHOI0 B TOYKE W Ha MHOXKecTBe. CBOMCTBa
(GyHKINH, HEMPEPBIBHBIX HA OTPE3Ke (JJ0Ka3aTh OJTHO).

. [Monstue muddepeHnupyemMold B TOUKE M HA MHOXKECTBE (YHKIUU OJHOTO TEPEMEHHOTO,

HeoOxoauMoe ycnosue muddepenppyemoctu. Teopema Jlarpanika 0 KOHEYHBIX MTPUPALIEHUSIX
(mokazarts).

[lonstue muddepeHuupyemoid GyHKIMH MHOTHMX INEPEMEHHBIX B Touke. HeoOxomumeie u
JOCTaTOYHbIE yciaoBus auddepeHnnpyeMocTi pyHKIIUN B TOUKE (JOKa3aTh IMOCIEIHEE).

. IloHsATHE CXOAAIIErocs YHCIOBOIO psaa. KpI/ITepI/Iﬁ U TIPU3HAKU CpaBHCHHA CXOAUMOCTU

MOJIOKUTEIHFHOTO YUCIIOBOTO psijia (J0Ka3aTh MPU3HAK CPAaBHEHUS B MpeeIbHOM popme).

. [lorsaTne  wHTerpHpyemMoid Ha otpe3ke [a;b] dyHKIEM, HeoOXomuUMoOe  yCIIOBHE

UHTETPUPYEMOCTH, CyMMBI J{apOy, KpuTepuit HHTErPUPYEMOCTH, TEOpEMa 00 HHTETPUPYEMOCTH
HENPEPbIBHOM HA OTPe3Ke PYHKIUU (JOKA3aTh IOCIEIHIOK TEOPEMY).

[ToroueyHass M paBHOMEpHas CXOAMMOCTH (YHKIHMOHAIBHOM TOCIEIOBAaTEIbHOCTH Ha
MHOJKECTBE, IpejaenabHas (QyHKOMs. Teopema O HENPEpbIBHOCTU MpeneabHOW (QYHKIMU
(bYHKIMOHAIBHOH MOCIEA0BAaTENbHOCTH (OKA3aTh).

. IloToyeunass u paBHOMEpHasi CXOIUMOCTh (PYHKIIMOHAIbHOTO psina. Kpurepuu paBHOMEpHOMI

cxoauMocTu (GyHKIHMOHaIbHOrO psana. [Ipusnak Beiiepmtpacca paBHOMEpHOH CXOIUMOCTH
(GYHKIIMOHATBLHOTO psiia (J0Ka3aTh).
CoOcTBeHHbIH nHTErpa, 3apucsamuii ot napamerpa (CU3II). Teopema o npenenbHOM mepexose
st CU3IL, cnenctBue o HenpepsiBHOCTH CU3II B Touke.

Heco6cTBeHHBIN MHTErpasl ¢ €JMHCTBEHHONW 0C000W TOYKOMW, ero cxoammocTs. Kpurtepuu
CXOJIMMOCTH HECOOCTBEHHOTO MHTETpaja (JI0Ka3aTh OJIUH).

TToHATHE KPHBOIMHERHOTO HHTErpana BToporo poaa B R%. ®opmyna I'puna (1okasars).

3. Teopusi pyHKUMH KOMILJIEKCHOI0 IIEPEMEHHOI0
Kputepuii nuddepenuprpyemMoctd GyHKIUN KOMIUIEKCHOTO MEPEMEHHOIO B TOYKE OOJACTH.
Vcenosust Komn-Pumana (nokasars).
Nuterpanbnas reopema Komm. JlokazatenscTBo ['ypea muist TpeyroiapHUKa (T0Ka3aTh).
Teopema 0 paznokeHUH aHaTUTHYECKOU (yHKIMU B psif Teitnopa (qokas3ars).



b

98] —

V)]

il

o >

10.

7
Teopema 0 pa3noxeHUH aHATUTHIECKOH B KOJbIle GyHKIMHU B psin JlopaHa (10ka3aTh).
Teopema o iorapu()MUIECKOM BBIYETE.

[Tpunumn coxpaHeHus 00JIacTH.

4. Teopusi pyHKkumMii U GyHKUMOHAJIBLHBIN aHATU3

. [IpuHIMI cKUMAOMIMX 0TOOPAKEHUI U ero MPUMEHEHUS (10Ka3aTh).

Teopema Xana-banaxa 0 TpPONOIKEHMH IUHEWHBIX (DYHKIMOHAIOB Ui BEIIECTBEHHOTO
JIMHENHOI0 IPOCTPAHCTBA.

IIpunuun paBHOMEpHOU orpaHnYeHHOCTH. Teopema banaxa-IllTeliHraysa.

Teopema Pucca 06 oOmieM BHJIe TMHEHHOIO HENPEPHIBHOIO (PYHKIMOHANA HAa TMJILOEPTOBOM
IIPOCTPAHCTBE (J10Ka3aTh).

Teopema banaxa 06 oOpaTHOM onepaTope.

Pe3osbBeHTa M CHEKTp JIMHEWHOro omneparopa. ToyedHbIN, HENPEPBIBHBIA M OCTATOYHBIN
cnekTpsl. OrpaHM4EeHHOCTh U 3aMKHYTOCTB CIIEKTPa HENIPEPBIBHOIO OIIEPATOPA.

TeopeMma 0 crieKTpe JIMHEHHOTO BIIOJIHE HEIIPEPBIBHOIO OIIEPATOPA.

. Ompenenenusi: U3MEpUMOe MHOXKecTBO, Mepa JleGera, unrterpain Jlebera.

5. AHajuTH4YecKas, AU depeHnHaIbHAS TeOMeTPHUS U TONOJIOTUSI
OOwee ypaBHEHHME IUIOCKOCTH B IPOCTPAHCTBE, MapaMETPUUECKUE YPaBHEHHUS MpPsIMON B
IPOCTPAHCTBE (C BHIBOJAOM).
Llentp kpuBOii BTOporo nopsaka. ViccienoBanue ypaBHEeHHH LEHTpa.
Teopema 0 KpUBU3HE KPUBOI1, BBIYUCIUTENBbHBIE (POPMYIIBI (C 1OKA3aTEIbCTBOM).
Teopema 0 Kpy4eHUHU KPUBOH (C 10Ka3aTEILCTBOM).
VYpaBHEHUS [UIS OTHICKaHMS TJABHBIX KPHBH3H W TJIABHBIX HAINPaBICHUH MOBEpPXHOCTEH (C
BBIBOJIOM).
[lepBast kBampatmunas (opma moBepxHOCTH. HaxokieHuWe IJIMH KPHBBIX, YIJIOB MEXIY
HepeceKaroIMMUCS KPUBBIMHU, IO IOBEPXHOCTH (C BBIBOJIOM).
HenpeppiBHble 0TOOpaK€HHUS TONOJOTHYECKUX ITPOCTPAHCTB, UX CBOMCTBA.

6. Indpepenunaibabie ypaBHEHHS M YPABHCHHS MATEeMaTHYeCKOH (QU3UKH

. Teopema Komm-Ilukapa anst ypaBueHuss y' = f(x,y) B ciydae HPSMOYTOJIbHOW 00JacTH

(TokazaTh HKBUBAJIEHTHOCTH 3aauu KOIIN 1 COOTBETCTBYIOIIETO UHTErPATbHOTO YPABHEHUS).
JIuHeliHOE HEOOHOPOAHOE YpaBHEHHME NEpBOro mnopsaka. Pemenwe wmeromom Jlarpanka
(puBeCTH OMHKCAaHUE METO/A B 001IeM BUJE).

. @ynnamenrtanbHas cucrema petenuit (OCP) nuneiHoro quddepeHnnanbHOro ypaBHeHus n-ro

NOpsZIKa C HENpepbIBHBIMU Kod(dduurentamu (orpenenaeHue, 1oka3arh cymecrsopanue OCP
WK TeopeMy 00 00I1IeM pelIeHnn YpaBHEHU).

[TocTpoenue pyHIaMEHTANbHON CUCTEMBI PEIIEHUH JIMHEHHOTO OJJHOPOAHOTO YPaBHEHUS 71 -TO
MOPSAJKA C TOCTOSIHHBIMU KO3(PPUIIEHTaMHU.

. Pemienne HeogHOPOAHOTO JHMHEWHOTO IU(PEPEHIINATBHOTO YpaBHEHUS N-TO TOpsSAKa C

MOCTOSTHHBIMH KO3((UIIMEHTaMHU C TTPABOM YaCThIO B BUJIE KBA3UMHOTOYJICHA.

OcHOBHBIEC YpaBHEHUS MATeMaTUYECKOW (DM3HMKHU: ypaBHEHHE TEIIONPOBOJHOCTH, YPAaBHEHUS

Jlarmaca u Ilyaccona, BOJTHOBOE ypaBHEHHE U KPAaeBbI€ YCIOBHUS JISI HUX.

Meton ®ypwse AN pelieHds YpaBHEHUS KOJeOaHWN CTPYHBI, 3aKpEIUICHHOW Ha KOHIAX

(moctpoeHune GopMabHOTO PELICHHUS).

["apmonnueckre GyHKIIMN U UX CBOWCTBA (JI0Ka3aTh OJIHO).

Pemenue 3amaun Jupuxmie nmst kpyra (moctpoeHne (GopMabHOTO PEIIeHUs B BUAC PAA).
Krnaccudukanus KBa3mIMHEHHBIX YPaBHEHUN B YACTHBIX MPOU3BOJHBIX BTOPOTO MOPSAKA U

MIPUBEJICHNE UX K KAHOHUYECKOMY BHUY (OMHCATh CXeMY MPUBECHUS K KAHOHUYECKOMY BHUTY).
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8. Teopus u MeTOIMKA MAaTEMAaTHYeCKOT0 00pa30BaHMs

[TpenMeT TeOprH U METOIMKH MaTeMaTHIECKOI0 00pa3oBaHUsl.

Lenp 1 3a1a4¥ TEOPUU U METOJMKU MAaTEeMAaTUIECKOTO 00pa30BaHUI.

CopepxaHue 00y4eHHsS] MAaTEMATHKE B IIKOJIE.

MeTtoibl 00y4YeHHSI MaTEMaTHKE.

HayuHnble MeTO1bI B 00yueHUH MaTeMaTuke. IHAYKIHS U ASTyKIUs

HayuHnbie MeTo/1bI B 00yUeHUU MaTeMaTuKe. AHAIN3 U CHHTE3.

Hayunple Meromasl B 00ydeHun wMaremartuke. HaOmromenwme wu  ombit. OOo0OmeHHMEe U

abcTparupoBaHHe.
8. ®opMbl MbILIUIEHUS B 00y4Ye€HHH MaTeMaTuKe. MaTeMaTu4ecKue MOHATHSL.
9. ®opMbl MBIIIJIEHUS B 00Y4EHUHN MaTeMaTUKe. AKCHOMBI U TEOPEMBI.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

[TpaBuia 1 aIrOPUTMbI B 00YYEHUH MaTeMaTHKe.

3ana4yn B 00y4CHUH MaTeMaTHKe.

VYpok kak ocHOBHas popma 00yUCHHUST MaTEMATHKE.

[ToxroroBka yuutens K ypoky MatemMatuku. OpraHu3aius CaMOCTOSTeIbHON paOOThI.
KoHTpoJib 32 Ka4eCcTBOM 00yUEHHS MaTeMaTHKE.

[Tpodunuzaius B 00y4eHHH MaTeMaTHKe.

JIOTMOIHUTEIPHOE MaTEMaTHIEeCKOe 00pa3oBaHHe.

BHeknaccHas paboTta 1o MaTeMaTHKe.

CpencrBa 00yueHHs] MaTeMaTHKE.

[lemarornyeckue TEXHOJIOTHU B 00yUYCHHUH MAaTEMaTHKE.

5. TUIIbI 3AJJAY

DK3aMeHallMOHHBII OUJIET Ha TOCYIapCTBEHHON WTOTOBOM aTTeCTallMy BKIIIOYAET 3a7auu U3

JUcUMIUIMH MateMmatudeckuil aHanu3, KomruiekcHblii ananus, Juddepennuanbible ypaBHEHHUS,
Huddepenumansaas reometpusi, Anredpa (JuHelHas anredpa), Metoauka o0ydeHHUs MaTeMaTHKe.
3nech npeJcTaBieHbl TUIIBI 3a1a4. O0pa31bl 3a7a4 3TUX TUIIOB MOYKHO HAalTH Ha HH(OPMAILIMOHHOM
pecypce https://cloud.mail.ru/public/4qvj/daBRsNHjp

Nk =
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11.

12.

13.
14.

CocraBieHre ypaBHEHUs KacaTelbHOM K rpaduKy, MapanienabHON JaHHON NPAMOM.
HccnenoBanue (pyHKIIMU HECKOJIBKUX MEPEMEHHBIX Ha SKCTPEMYM.

HaxosaeHne TouHbIX rpaHeil pyHKIIMYM HECKOIBKUX IEPEMEHHBIX Ha MHOXKECTBE.
Beruucnenue miomazen miockux Gpuryp 1 00bEMoB Tell.

HccnenoBanue CXOOUMOCTH (PYHKIMOHANIBHOIO psga, (YHKIUH, 3aJaHHOM B BUIE
CTETIEHHOTO PsiJia, HA HEMIPEPHIBHOCTD U U (HEpEeHIUPYEMOCTb.

Hccnenoanue GpyHKINN KOMIUIEKCHOTO IEPEMEHHOTO HA MOHOT'€HHOCTh U TOJIOMOP(HOCTB.
Bbruucnenne KOHTYPHBIX HHTETPAIOB OT GYHKUIUH KOMIUIEKCHOTO NEPEMEHHOTO.

Pemenne nuddepennmanbubx ypaBHeHu# U 3aaa4 Komn.

Bbruucnenne mnepBol KBaIpaTU4YHOM (OpPMBI TOBEPXHOCTH M IMpPUMEHEHUe e€ uis
BBIYMCIICHHS] JUIMHBI IyTH KPUBOH, yIiia MEXAy KPUBBIMHU Ha ITOBEPXHOCTH, IUIOIIAIA YaCTH
MIOBEPXHOCTH.

. JeiictBusi ¢ MartpuuamMu (BBIYMCICHHE ONpEeNenuTess, oOpaTHOW MaTpulbl) M HUX

IIPUMEHEHHUE, PELIEHUE CUCTEM JIMHENHBIX YPABHEHUM.

AnrebGpanyeckass ¥ TPUTOHOMETpUYECKass (OpMbl KOMIUIEKCHOTO 4Yucia, apudmernyeckue
JENCTBUS C KOMIIJIEKCHBIMH YMCIIAMU, U3BJICYEHNE KOPHEH.

[Tpumenenue cxembl ['opHepa: pacno3HaBaHHE KOPHS MHOTOYJIEHA, OThICKAHHE KPaTHOCTH
KOPHSI MHOTOWJICHA.

Pacno3Hanmne noanpocTpaHcTBa, 0azuca, JMHEHHOTO Oleparopa.

[IpeoOpa3oBanue KOOpAMHAT BEKTOpa MpU IMepexojie OT OJHOro Oasuca K Jpyromy,
OTBICKaHHE MATPHIIBI IEPEX0Ja OT OJHOro 0asuca K Ipyromy.
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15. IIpouecc opTOroHAIM3alMU CUCTEMbI BEKTOPOB B €BKJIUIOBOM MPOCTPAHCTRBE.

16. IlpuBeneHNe BENIECTBEHHBIX KBAPATUIHBIX POPM K KAHOHMUYECKOMY BUTY.

17. OTpickaHue COOCTBEHHBIX 3HAYCHHH, COOCTBEHHBIX BEKTOPOB, MATPHUIIBl JIMHEWHOTO
orepaTopa.

18. YcranoBuTe BU OMpeeieHUss MaTeMaTUYECKOTO MOHATHUS.

19. ChopmynupoBath JaHHYIO TEOPEMY B UMIUTHKATUBHON ()OpMeE, BBIICITUTE Pa3bsCHUTEIBHYIO
4acTb, YCIOBUE U TpeOOBaHUE.

20. Ins naHHON Teopembl chOpPMYITHPOBATH MPOTUBOMOIOKHOE U OOpAaTHOE YTBEPKICHUS B
UMIUTMKAaTUBHON (hOpME U yCTAaHOBUTH UX UCTUHHOCTD.

21. IlepehopmynupoBaTh TEOpEMY M3 KaTETOPHUUECKON (HOPMBI B UMILTUKATHBHYIO.

22. B 1aHHOM YTBEpP>KIACHUH BMECTO TPOETOUYHSI BCTABUTH CIIOBA «HEOOXOJUMOY, «TOCTATOUHO
WIA «HEO0OXOAMMO M AOCTaTouHO». OTBET 000CHOBaTh, MPH HEOOXOAWMOCTH NPUBECTU
KOHTpIIpUMED.

6. OBPA3EIl DK3AMEHAIIMOHHOI'O BUJIETA U KPUTEPUU OLHEHUBAHUS

MMHHUCTEPCTBO OBPA30OBAHUA U HAVKU /ITHP
oy BIIO «/IOHEUKUI HALMOHAJIBHBI1 YHUBEPCUTET »
DPAKYJIBTET MATEMATUKU U MHO®OPMAILIMOHHBIX TEXHOJIOI U
Hanpapnenne noaroropgu: 01.03.01 Maremaruka rmaA
Obpaszosaresbnas nporpamva: Bakanaspuar Kpaungukanmus: AkagemMndecknii 6akagasp
DK3aMeHallMoOHHbIN Omiaer Ne 1

1. Tlonarue orpanmuentoi u cxopdameiica B R" nocieoBaTe/ibHOCTH, CBA3b
mexx 1y numu. Jlemma Bosbnano—Beitepmirpacca (joka3arh).

2. [lepBas kBajparuunas ¢dpopma nopepxuocru. Haxoxkjienue JyinH KpHUBBIX,
VIJIOB MEXKJIY HEePeceKalomMMUCs KPUBBIMH, IJIOMA/H TOBEPXHOCTH (¢ BBIBOJIOM).

3. Uccnenyiire GyHKIUIO w HA MOHOI€HHOCTD, rosjoMopdHOCTD (Haijure TOY-
KK, B KOTOPbIX (DYHKIIUS MOHOI'€HHA U 0DJIACTU, B KOTOPBLIX OHa rojioMopdia), ecjiu
w = Z|z —il%.

4. Ycranosure BuJl onpejiesiennsi « e u3 npousposibHoit Toukun M pebpa AB
JIBYI'PAHHOI'O YIVIa POBECTH Ha, KaxKJoi rpanu no nepneujukyinspy CM u M E, To
obpaszoBanubiii uMu yroj C'M E naspiBaerTcst JIMHEHHBIM YIVIOM JIBYIPAHHOIO YIJIay.

-\"I‘BPI))K,'H'I'IU Ha 3ace/JlaHHH .\-'H"HUI”U coBeTa (I)HK‘\'..'”)'I'("J'H MaTeMaTHKH H HH(})U})MHHHUHH[JL\'
rexnosoruii. Iporokoa Nt 7 or 19 mapra 2020 r,

Hexan @MIT 1. A. Mouceenko

Baseyonuii kadeapoit MA u 1V Bur. B. Bosukos

Kpumepuu oueHuesanus IK3amena

Homep 3a0anusn Konuuecmeo 6annoe
1-4 25
Bcero 100 6a.110B

Kaxnaprii 6miieT Ha TOoCyJapCTBEHHOM SK3aMEHE COAEPXKUT JIBa TEOPETUUYECKUX BOIpOCca U3
paszena 3 u qBe 3a7auu, TUIBI KOTOPBIX YKa3aHbI B pa3jesie 4 HaCTOALIeH MporpamMmal.
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B oTtBere Ha 10001 TeOpeTHYECKUH BOIIPOC HEOOXOAMMO MPUBECTH BCE MEPEUNCIICHHBIC B
BOIIPOCE METO/IbI, ONPENEICHUsI NOHATHI U (HOPMYIMPOBKH yTBepxkAeHUH. [y yTBEep)KACHUH C
IIOMETKOM «J0Ka3aTh» HeoOX0AMMO MTPUBECTH JJ0Ka3aTenbcTBa. [Ipu oTBeTe no Ounery HeoOX0IUMMO
3HaTh BCE MOHATHSA U YTBEP)KICHHS, KacAlOUIMECs] TEOPETUUYECKHUX BOIPOCOB M pELICHMs 3ajad.
Kaxnp1ii TeopeTndeckuii BOnpoc (COOTBETCTBEHHO, 33/1a4a) OLEHUBAETCS UCXOsI U3 MAKCUMAJIbHBIX
25 0anoB B 3aBUCHUMOCTH OT ITOJIHOTBI PAacKpbITHSI BONpPOCa (COOTBETCTBEHHO, PELICHUS 3a1a4u).
Unensl 1 mpencenarenb roCyJapCTBEHHOM aTTECTAalMOHHOM KOMMCCHHM HMEIOT IIPAaBO 3a/1aBaTh
YTOYHSIOLIME U I0IOJHUTENIBHBIE BOIPOCHI 110 HacTOALIEH porpamme. OTBETHI Ha JOMOJIHUTEIbHBIE
U YTOYHSIOUIME BOIPOCHI BIMSIOT HA IOJHOTY PACKPBITHS COOTBETCTBYIOIIETO TEOPETHYECKOIO
BONPOCA WJIM PEUICHUs 33Jaud M KOJMYECTBO HaOpaHHBIX 3a 3TO 3amanue OamioB. KommdecTBo
0aJuI0B 3a HK3aMEH BBIYMCISIETCS IMyTEM CyMMHUpPOBaHMs 0ajuloB, HAOpaHHBIX 3a BCE 3aJaHUS U3
ouiiera.

Pe3ynbrarsl rocyjapcTBEHHOTO 3K3aMEHa OLICHUBAIOTCA IO CHCTEME, KOTOpasl IEUCTBYET B
JouHY («oTnn4HO», «XOpOLIO», «yJOBJIETBOPUTEIBHO» M «HEYIOBIETBOPUTENBHO», 1o 100-
OayutbHOM mIKaje, a Takxke mo mkane ECTS) u oOBABISIOTCA B TOT € JCHBb IOCIE 3aKPBITOTO
3ace]aHus aTTeCTallMOHHON KOMHCCHU

IIxana coomeemcmeusn 6a11086 HAUUOHAILHOU WKAJlE

Onenka Onenka mno Ouenka o rocyiapcTBeHHOM KaJie Onenka mo
no mkaJjue | 100-0anabHoi (3x3ameHn, 1uddepeHIMPOBAHHBIINI 3a4eT) rocyaapcTBeHHO
ECTS HIKaJIe mKaJje (3a4er)
A 90-100 5 (OTINYHO) 3a4TEHO
B 80-89 4 (xopor1io) 3a4TCHO
C 75-79 4 (xopor1o) 3a4TEHO
D 70-74 3 (YIOBJIETBOPUTEIHHO) 3a4TCHO
E 60-69 3 (YIOBJIETBOPUTEIHHO) 3a4TCHO
FX 35-59 2 (Hey0BJIETBOPUTEIIHHO) HE 3a4TE€HO

C BO3MOKHOCTBIO TIOBTOPHOM cllauu
F 0-34 2 (HeyOBIIETBOPUTEIIHHO) HE 3a4TE€HO
C BO3MOKHOCTBIO TIOBTOPHOM ClTauH MPHU YCIOBUHU
00s13aTeIbHOT0 HAObOpa JOTIOJTHUTEIIBHBIX 0aJIJIOB

7. MATEPHUAJIBHO-TEXHUYECKOE OBECHEYEHUE 'OCYJIAPCTBEHHON
HUTOIOBOM ATTECTAIIUU

JUia mpoBeleHus TOCyJapCTBEHHOM HWTOIOBOM AaTTECTAllUM HUCIOJB3YETCS ayIAUTOPHS C
KOMIUTIEKTaMu MeOenu, yaoOHas i MPOBEACHUSI YCTHOTO dK3aMeHa KoMuccuen (Hampumep, 604,
610, 705 B I'maBHom kopnyce JloHHY). B ayauropuu 10KHBI OBITH 3arOTOBJEHBI OJAaHKM IS
YCTHBIX OTBETOB, KOMIUJIEKThl OWJIETOB, Nporpamma OHK3aME€Ha C KpPUTEpUSIMH OLIEHWBAHUS,
BEJJOMOCTH, ITIPOTOKOJIBI, 3a4€THBIE KHWKKH CTYJEHTOB.

8. PEKOMEHJIOBAHHAS JIMTEPATYPA

Koa-Bo Hanu4yue
Ne IK3EMILIAAPOB | JJIEKTPOHHOM
HaumenoBanue
n/n B Oubymoreke BEpPCHHU B
JonHY €)e
Ocnognaa numepamypa
1. I'ensdpang, U. M. Jlekuuu no nunHeiHo# anredpe / . M.
I'envdang. - 5-e u3a. - Mocksa : [fo6poceer : MITHMO, 20 -
1998. - 320 c.
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Wnbun, B. A. Jluneiinas anreOpa v aHaJIMTHYECKAs
reoMeTpus : yueO. 115 CTYACHTOB YH-TOB U TEXH. BY30B,
o0ugaronuxcs o crenuaibHocTy "MartemaTuka',
"Ilpuknagnas MareMatuka U uHpopmaruka" / B. A.
Wnbun, I'. 1. Kum ; MockoBckuii roc. yH-T uM. M. B.
Jlomonocoga. - 3-e u3a. - Mockaa : [Ipocnekt, 2008. -
393 c.

42

Koctpukun, A. U. Beenenune B anredpy : Yue0. ais
CTYJIGHTOB YH-TOB, 0Oyuaroil. o creil. "MaTtematuka" u
"IIpuknagnas maremaruka". Y.1 : OcHoBbI anre6psl, Y. 2
: JIuneitnas anredpa, Y. 3 : OCHOBHBIE CTPYKTYpHI
anreopsl / A. V. KoctpukuH. - M. : ®uzmatiut, 2000.

Kypom, A. I'. Kypc Bbicuieii anredpsl : y4eOHUK 715
CTYJEHTOB BY30B, O0YUaIOIIUXCSI 110 CIEIUaTIbHOCTIAM
"Matemaruka", "[Ipuknagnas matematuka" / A. T
Kypormr. - 17-e u3z. - Cankr-IlerepOypr : Jlans, 2008. -
431 c.

94

[Tpockypsixos, Y. B. COopHuUK 3a/1a4 10 JIMHEHHOM
anredpe : yueb. mocodue / U. B. TIpockypsikoB. - 131, 13-
e. - Cankr-IlerepOypr : Jlans ; Mocksa, 2010. - 480 c.

27

Wnbun, B. A. MareMaTu4eckuii aHaau3 : y4eOHUK : B 2 .
Y. 1,2/B. A. Unbun, B. A. CagoBanunii, b. X. Cenuos ;
nox pexn. A. H. Tuxonosa ; Mock. roc. yH-T um. M. B.
Jlomonocoga. - 3-e uza. - M. : IIpocnekt : U3n-so MI'Y,
2007. - 660 c.

46+46

Kynpssues, JI. I. Kypc maremaruyeckoro aHaausa
[Tekct] : B 3 T. : y4eOHHK U1l CTYJEHTOB BY30B,
00yy4aroImuxcst o eCTECTBEHHOHAYY. U TEXH.
HarmpasieHusM u cnenuanbHocTsM. T. 1 - 3:/J1. 1.
Kynpssues. - M3a. 7-e. - Mocksa : [Ipoda, 2008. - 701 c.

44

COopHUK 33/1a4 IO MAaTEMaTHYECKOMY aHau3y : Y4eo.
nocobue. T. 1 -3 /JI. JI. Kynpssues, A. JI. Kyracos, B.
N. Yexnos, M. . llaGynwun ; [lox pex. JI. J1.
KynpsBuesa. - 2-e uza. - M. : ®uzmaraut, 2003.

20+23+96

bunamze, A. B. OCHOBBI TeOpHH aHATUTUYECKHUX
(byHKLINH KOMITJIEKCHOTO MIEPEeMEHHOro : Yueb. mocodue
JUIS CTYJIEHTOB M€X.-MaT. U (U3. CelHaIbHOCTEN By30B /
A. B. buniagze. - 3-e uzn. - M. : Hayka, 1984. - 320 c.

40

10.

Bonkoseickuit, JI. 1. CoopHUK 33124 IO TeOpUU
(GYHKIMI KOMIJIEKCHOTO MIEPEMEHHOTO0 : yuel. mocodue
st ctyn. By3oB / JI. Y. Bonkossickwuid, I'. JI. Jynn, W. T.
ApamasoBnu. - 3-e u3n. - Mocksa : Hayka, 1975.-319 ¢

90

11.

COopHHUK 3a/1a4 10 TEOPUH AHATUTHYECKUX (PYHKIIMH :
[Vue6. mocobue ans By30oB] / M. A. Esrpados, 1O. B.
Cunopos, M. B. ®enoprok u ap. ; [log pen. M. A.
Esrpacdona. - M. : Hayka, 1969. - 388 c.

43

12.

I'oponeukuit, B. B. Merons! penienus 3axad mno
GbyHKIIMOHAIBLHOMY aHanu3y : [ Yuel. mocobue ass yH-
TOB 10 creruanbHocTIM "Maremaruka', "[Ipuxi.
maremartuka'] / B. B. T'oponenkwmii, H. 1. Harau6una, I1.
I1. Hacracues. - K. : Boima mik., 1990. - 477,[2] c.

62
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13.

Joporoaiies, A. SI. DnemMeHTbI 00111e# TeOpHH MEphI U
unrerpana / A. S. loporosues. - U3a. 2-e. - Kues : dakr,
2007. - 156 c.

50

14.

Kommoropos, A. H. DneMenThI Teopun GyHKIHHN 1
¢ynkunonansHoro anammusa / A. H. Konmoropos, C. B.
domun ; Mock. roc. - 7-e u3a. - M. : ®usmatnur, 2004. -
570 c.

15.

Anekcannapsiz, P. A. O6mras Toronorus : [ Yae0. mocobue
Mar. cienuanbHocTel By3oB] / P. A. AnekcanapsH, D. A.
Mup3zaxanss. - M. : Beicm. mik., 1979. - 336 c.

16.

Wnbun, B. A. AHanmuTH4eckast reoMeTpus : Y4eOHUK ISt
¢u3. cnienranbHOCTEN U cnermanbHocTH "[IpuknamHas
mareMaruka" / B. A. Mineun, 3. I'. ITo3usax. - Usn. 7-e. -
Mocksa : ®uzmaraut, 2009. - 223 c.
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Knerenuk, /[. B. COopHUK 337124 110 aHATUTHYECKON
reomeTpuu : [yae0. mocobue s BTy3oB] / 1. B.
Knerenuk ; mox pen. H. B. Edpumoga. - 17-e uzn. - Cankr-
[TetepOypr : [Ipodeccus, 2009. - 199 c.
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PameBckwit, I1. K. Kypc nuddepennmansHoii reomerpun
: yueOHuK A roc. yH-ToB / [1. K. Pamesckuii. - U3n. 5-e.
- Mocksa : URSS : U3a-so JIKH, 2008. - 428 c.

19.

[Toutpsirun, JI. C. O6sikHOBEHHBIE MU depeHIanbHbIe
ypaBHeHus : [yueOHuK utst By308] / JI. C. [ToHTpsirus. - 3-
e u3ll. - Mocksa : Hayka, 1970. - 332 c.
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20.

Crenanos, B. B. Kypc nuddepenimanbHpix ypaBHEHHIH
yueOHuK /uig roc. yH-ToB / B. B. Crenanos. - uzn. 10-e. -
M. : [U3n-Bo JIKI], 2008. - 468 ¢
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Tuxonos, A. H. YpaBHeHus1 MaTeMaTu4ecKoi (PU3MKH :
VY4eb. mocobue i CTyIeHTOB (PU3.-MaT.
crienanbHocTelt yH-TOB / A. H. Tuxonos, A. A.
Camapckuii ; Mock. roc. yH-T uM. M. B. JlomoHoOCOBa. -
7-e uzn. - M. : U3n-Bo Mock. yH-Ta : Hayka, 2004. - 798
c.

22.

Oununmnos, A. @. COOpHUK 3a7a4 11O

T depeHMaIbHbIM ypaBHeHUM : [0onee 1400 3amau ¢
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9. HWH®OPMALUOHHBIE PECYPCHI

1) http://mondnr.ru—MunucTepcTBo 06pazoBanus u Hayku Jlonenkoit Hapoaunoit
Pecry6mmku


http://mondnr.ru/
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2) http://www.edu.ru — caiitr MunncrepcTa oopazoanus PO

3) http://elibrary.ru - HayuHas snekTponHas oubimoreka «Elibrary»

4) https://drive.google.com/folderview?1d=0Bz84MOCUwqC8MUxwbE9URHAWY mc&usp
=sharing — snekTponHas OubIuoTeKa Kadeapsl MaTeMaTHYECKOTO aHATTN3a 1
mudepeHIHaTbHBIX YPaBHCHUH

5) https://cloud.mail.ru/public/4qvj/daBRsNHjp — Pecypc, comepxamuii KiaccHuecKue
KHUTH, yKa3aHHbIC B pasjeliec 8 MporpaMMbl, HACTOSIIYIO MPOrpaMMy W 3ajadd s
MOJITOTOBKH K 9K3aMEHY yKa3aHHBIX B pa3Jiesie 5 THUIIOB.

10. IIPOI'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xoprioparuBnas nunens3us JOHHY Ne 46484614);
2. Microsoft Office (kopnioparuBHas aurieHsus JJOHHY nuniensus Ne 46472919).

PabGouass mporpamma paccMoTpeHa M TepeyTBep)KIeHa Ha 3aceJaHuu  Kadeapsl
MaTeMaTHYECKOTO aHayn3a u TudepeHInaIbHBIX YpaBHEHUH ¢ M3MEHEeHUsMH (0e3 N3MEHEHUI ) Ha
20 roz.

[Ipotokon Ne OT « » 20 r.

3aBenytomuii kageapoit

Pabouas mnporpamma paccMoTpeHa M TepeyTBep)KIeHa Ha 3aceJaHuu  Kadeapsl
MaTEeMaTHYECKOTO aHayM3a u TudepeHInaIbHBIX YpaBHEHUH ¢ M3MEHEeHUsMH (0e3 N3MEHEHUH ) Ha
20 rof.

ITporoxoi Ne OT « » 20 r.

3aBenyrounii kadeapoit

PaGouass mporpaMma paccMOTpeHa U IepeyTBepkJIeHa Ha 3aceJaHuu Kadeapsl
MaTeMaTHYECKOro aHam3a U auddepeHnnanbHbIX ypaBHEHUH ¢ H3MEHEeHUsIMU (0e3 3MEeHEHHH ) Ha
20 rof.

ITpoToxoi Ne OT « » 20 r.

3aBenyrouuii kadenpoit




