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yTETA MATEMATHKH
A0 TEXHOJIOTHi
W A. Mouceenko

[lporpamMma rocyaapcTBEHHOIO 3K3aMeHa COCTABJIeHAa Ha OcHoBaHMHM ['ocymapcTBeHHOrO
oOpa3zopaTeNbHOrO cranjapra seicmero npodeccnonansioro obpasosanus ('OC BITO) oneuxoi
Hapoanoit Pecny6auku (JIHP) no nanpaenenuio noarorosku 01.03.02 Ipuknagsas mareMaTuka U
HH(pOpPMATHKA, YTBEPXKJICHHOr0 mpukazoM MunucrepcTBa obpasoBanus u Haykn JIHP ot «04»
anpens 2016 r. Ne 280;

Iopsaka opranmsaume ydeGuoro mnpouecca B 00pa3oBaTe/NbHBIX OpraHM3alUiX BHICIIETO
npodeccuonanbroro obpaszosauus [oneuxoit Hapoauoii Pecniybnuku, yTBepXISHHONO NpHKa3oM
Munucrepersa o6pazosanus u Hayku JIHP Ne 1171 ot «10» Hos6ps 2017 r.;

y4ebHOro myasa W OCHOBHOH 00pa3’oBaTeNbHON NpOrpaMMBl BBICIIETO MPO(ECCHOHANBHOIO
obpazosanus nHanpasienus noxroroskd 01.03.02 Ipuknansas mareMarHka M HHbOpMaTHKA,
paspaborannsix 8 ['OY BI1O «/loneuxuit HaMOHANbLHEI YHHBEPCHTET,

Paspaborunk:
Ilpodeccop kadeapsr Teopuu ynpyrocta u
BBLIYHC/IHTE/ILHOH MaTeMaTHKH MMEHH e C. ‘)

akagemuka A.C, KocMogamuanckoro B.H. Cropoxes

IMporpamma y4eGHOM AHCUMIUIMHELI YTBEPXK/ICHA Ha 3ace/JaHuH Kadeapsl TEOpPHH YIPYrocTH
M BBIYHCIHTENILHOM MaTeMaTukn uMenn akanemuka A.C. KocMonaMuanckoro

ITporokon Ne 11 ot «9» anpens 2020 r. ( )

3asenyommii kadenpoit B.H. Cropoxes

IMporpamMma  yueGHOH aucuMIIMHBL  ofoOpeHa  y4eOHO-METOAHYECKONW KoMMCcCHEH
(daxynbTera MaTeMaTHKH H HHPOPMAIIHOHHBIX TEXHOIOTHH
ITporokon Ne 8 ot «15» anpens 2020 r.

[Tpeacenarens yueOHO-MeTOAHYECKOH ﬁ
KOMHCCHH (aKynbTeTa 2 JLU. Censkosa
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1. OBJIACTh IPUMEHEHHUSA U MECTO I'OCYJAPCTBEHHOH UTOTIOBO
ATTECTAIMHU B YYEBHOM ITPOIIECCE

['ocymapcTBeHHOM UTOTOBOM arrecTanuu: ['OCyaapCTBEHHBINH SK3aMeH OTHOCUTCS K 0a30BOM
yactu 010ka ['ocyaapcTBEHHOM HTOrOBOI aTTecTalUH.

K UTOroBbIM aTTECTAalMOHHBIM MWCIBITAHUIM, BXOJAIIMM B COCTaB TI'OCYAAPCTBEHHOMN
UTOTOBOM aTTecTaluy, AOMYCKAKTCs JIMIA, B IOJHOM 00BbEME YCIELIHO 3aBEpIUIMBIINE OCBOECHUE
OCHOBHOM 00pa3oBaTeNbHONW NPOTPaMMbI IO COOTBETCTBYIOUIEMY HAINpPaBJICHUIO MOATOTOBKU
BbICHIET0 Ipo¢ecCHOHaIbHOro oOpa3oBaHus. [Ipu ycClIOBHMM YCHIEHNIHOIO HPOXOXKIACHUS BCEX
YCTaHOBJICHHBIX BHJIOB UTOTOBBIX aTTECTALlMOHHBIX HCIBITAaHUM, BXOIAIIUX B 1'OCYyIapCTBEHHYIO
UTOTOBYIO aTTecTalulo, BbINycKHUKY JIoHHY Bblgaercs auriom o6 oOpa3oBaHHMU C IPUCBOCHUEM
OTIpeIeIIeHHON KBATU(HKAIINH.

['ocypapcTBeHHass UTOroBas aTTecTalysl AJI BBITYCKHUKOB, OKAaHYMBAIOLIMX OOydeHHE IO
o0Opa3oBaresibHON nporpamme 1o HarpasieHuto noarotoku 01.03.02 «[Ipuknangnas maTemaTuka u
uHpopMaTrKa», 00pa3oBaTeNbHOM MporpamMmme OakajgaBpuaTa BKJIIOYAeT B ce0sl rOCYAapCTBEHHBIN
9K3aMEH M 3alUTY BBITYCKHON KBIU(DUKAIIMOHHOW paboThl. JlaHHBIN TOKYMEHT — 3TO IIpOrpaMMa
rOCyIapCTBEHHOTO 9K3aMEHa [0 CIICIHUATBHOCTH (MaTeMaTuKe U HHPOPMATHUKE).

['ocymapcTBeHHBIN YK3aMEH MPOBOIUTCS B OJIMH 3Tall, YCTHO, 10 OmneraM. Kaxkprii Onier Ha
rOCylapCTBEHHOM 3JK3aMEHE COACPKHUT JBa TEOPETUYECKUX BOIpoca W3 pasaena 4 U OIHO
[IPAKTUKO-OPUEHTUPOBAHHOE 3aJlaHue, THUIIBl KOTOPBIX YKa3aHbl B pasfelne S HacTosen
IIPOrPaMMBI.

JIIUTenbHOCTh YCTHOTO OTBETA HA TOCYIaPCTBEHHOM 3K3aMEHE HE JO0JKHA COCTABJIATH Ooiiee
30 munyT. HopMaTuBHBII CpOK OATOTOBKH BBIITYCKHUKA K OTBETY Ha ['0Cy1apCTBEHHOM JK3aMeHe
— 60 MUHYT.

2. CTPYKTYPA TOCYIAPCTBEHHOM UTOIOBOM ATTECTAIINU:
T'OCYJIAPCTBEHHBIN DK3AMEH

Xapaxmepucmuka 2ocyoapcmeennoil umoz2o6oii ammecmavuu: «I'ocyoapcmeennsiit Ix3amen»

01.03.02 IlpuxnanHas MaTeMaTHKa U
Hanpapnenue noarotoBku

UHpOpMATHKA
ITpoduns
OO6pa3zoBarenbHas IporpaMMa OakajaBpuaT
Kpanuduxanms AkazeMuyeckuil 0akajiaBp

KonunuectBo COACPIKATCIIbHBIX MOIIYJ'ICI\/’I

JucnuninHa 6a30Boi / BapUaTUBHOM YacTH

o rocyaapCTtB€HHas UTOroBasd arreCrauus
06pa3OBaTeJ'IBHOI/I IMporpaMMmabl

®opmel kouTpost (MK, sk3amen, 3auer) JK3aMEH
ouHas popma 3a04Hast popma
Mokasaten 00y4YeHHs 00y4YeHHS
HOpMar. YCKOD. HOpMar. YCKOD.
CPOK CPOK CpOK CPOK
KonnyecTBOo 3a4eTHBIX eMHUIT (KPEAUTOB) 3 3
I'ox moaroroBku 4 3
Cemectp 8 6
KonuuecTBo yacos 108 108
- JICKIIMOHHBIX - -
- IPAKTUIECCKUX, CCMHHAPCKUX - -
- 1a00paTOPHBIX - -
- CaMOCTOSTEILHON PabOTHI 108 108
B T.4. UHANBHAYAILHOE 3a/1aHHE
HenenpHOE KOIMYECTBO YaCOB,
B T.4. ayIMTOPHBIX
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3. OIMUCAHUE I'OCYJAPCTBEHHOH I/!'TOFOBOI\/'I ATTECTALIUNA:
IroCYIJAPCTBEHHbIN DK3AMEH

Iean u 3agaun

Lenbro rocy1apcTBEHHON UTOTOBOM aTTECTAIIMU SIBIISIETCS YCTAHOBJICHUE YPOBHS MOATOTOBKU
BbiyckHUKa JIoHHY k BeImomHeHWIO MpodecCHOHAIbHBIX 3a/1a4 U COOTBETCTBHUS €r0 MOATOTOBKH
TpeOOBaHUSAM TOCYIApPCTBEHHOTO 00pPa30BaTEILHOTO CTAaHJApTa, MpPOBEpKa CHOPMHUPOBAHHOCTU
komnereHuui, onpeneneHubix B 'OC BIIO nmo nanHOMy HampaBieHUIO MOJATOTOBKM B paMKax
OCBOCHHS COOTBETCTBYIOIIEH 00pa30BaTEeIbLHOMN MPOTPaMMEI.

Ha osk3amene nposepsiercsi  cOPMHPOBAHHOCTL _CJAEIVIONMX _KommeTenumii (B
cootBerctBuu ¢ 'OC BIIO JIHP no nanpasnenuto noarotoBku 01.03.02 Ipuknagnas maTeMaTuka
u wuHDOpMaTHKAa W OCHOBHOH 00pa3oBaTeNbHON MTPOrpaMMbl BBICIIETO MPO(ECCHOHATEHOTO
obOpazoBanus HanpasiaeHus noarotoBku 01.03.02 Ilpuknannas maremMaTrka 1 HHGOpMATHKA).

oowexkynromypnsle komnerenuun (OK):

— BJIa/ICHUE KYJIbTYPOH MBIIUICHHUS, CHOCOOHOCTH K 00OOIICHHIO, aHATH3Y, BOCIPUSITHIO

uH(oOpMaIIH, MOCTAHOBKE IEJIH U BBIOOPY myTeit e noctmxenus (OK-1);

— CIIOCOOHOCTH HCIIOJIB30BATh 3HAHMSI O COBPEMECHHON €CTECTBEHHOHAYYHOH KapTHHE MUpPA B

oOpasoBarenbHOW U MPO(ECCUOHATBHON ACATEIBHOCTH, MPUMEHSITh METOAbl MaTeMaTHYeCKOU

00paboTku HH(POpPMAIIUH, TECOPETHYSCKOTO U IKCIIEpUMEHTaIbHOTO HccnenoBanus (OK-4);

- CIOCOOHOCTHIO K KOMMYHHKAITMHM B YCTHOW ¥ MMUCBMEHHOU (hOpMax HA PyCCKOM U

WHOCTPAHHOM SI3BIKAX JIJISl PEIICHUS 3a7a4 MEKIUNYHOCTHOTO U MEXKKYJIBTYPHOT'O B3aUMOJICHCTBUS

(OK-5);

— CIOCOOHOCTH paboTaTh B KOMaH e, TOJICPAHTHO BOCIIPUHUMATE COLUATbHBIC, STHUUECKUE U

KyJabTypHbIe pa3nuuus (OK-6)

- CIMIOCOOHOCTBIO K CaMOOpraHu3aIiiK U camoobpasosanuio (OK-7);
oowenpogpeccuonanvnuvie komnemenyuu (OIIK):

- CIIOCOOHOCTBIO HCIOJB30BaTh 0a30Bble 3HAHUS €CTECTBEHHBIX HAyK, MaTeMaTUKH U

WH(OPMATUKHA, OCHOBHBIC (DAKTBI, KOHIICTIIIMW, MPHUHIMIBI TEOPUH, CBS3aHHBIX C MPUKIIATHOU

MareMatukoil 1 uadopmarukoii (OITK-1);

- CIIOCOOHOCTBIO TIPHOOpETaTh HOBBIE HAy4YHBIE W MPO(ECCHOHANBHBIE 3HAHUS, HCIOJb3YS

COBpEeMeHHbIe 00pa3oBatenbHbie U HH(pOopMarnoHHbie TexHoaoruu (OITK-2);

- CIIOCOOHOCTh K pa3paboTKe aJrOPUTMHUYECKUX M TMPOTPAMMHBIX pelIeHUsT B 0O0JacTH

CUCTEMHOTO U TMPUKIATHOTO TMPOTPAaMMHUPOBAHUS MATEMATHUYECKUX, WH(POPMAIMOHHBIX |

UMUTAIIMOHHBIX ~ MOJIENel, CO3/aHui0 WH(GOPMAIMOHHBIX PECYpPCOB  TINOOANBHBIX  CETEH,

00pa3oBaTeNbHOTO0 KOHTEHTA, MPUKJIAAHBIX 0a3 TaHHBIX, TECTOB U CPEICTB TECTUPOBAHUS CUCTEM U

CPEJICTB Ha COOTBETCTBHE CTaHAapTaM U UcXoHbIM TpeboBanusMm (OIIK 3);

— CIIOCOOHOCTBIO PElIaTh CTaHIAPTHBIC 33/1a4u MPOoheCCHOHATBHON MEeATeTLHOCTH Ha OCHOBE

uH(pOpMallMOHHOW U OubOnuorpaduyeckoi KyiabTyphl C TNPHUMEHEHHEM HH(POPMAIOHHO-

KOMMYHHUKAITMOHHBIX TEXHOJOTMH W C YYEeTOM OCHOBHBIX TpeOoBaHM WHOOPMAIMOHHON

6e3omacHoctu (OITK-4);

npogheccuonanvnvie komnemenyuu (I1K),
HAY4YHO-UCCNIe008aMeNbCKAsl 0esimelbHOCHb.
- CIIOCOOHOCTBIO coOMpaTh, 00pabaThiBaTh M WHTEPIPETHPOBATH JIaHHBIE COBPEMEHHBIX
HAyYHBIX HCCIICJIOBaHM, HEOOXOIUMBbIe ISl (OPMUPOBAHUS BBIBOJAOB IO COOTBETCTBYIOIIUM
HayuHbIM HccnenoBanusam (I1K-1);
- CIIOCOOHOCTBIO ~ MOHUMAaTh,  COBEPIICHCTBOBATh M  NPHUMEHATh  COBPEMEHHBIN
mateMaTrueckuii anmnapar ([1K-2);
- CHOCOOHOCTBIO KPUTHYECKH NEPEOCMBICIMBATh HAKOIUICHHBIN OMNBIT, H3MEHATh MpU
HEOOXOIMMOCTH BHJI M XapakTep cBoei nmpodeccruonanbroit aestensaoctu (ITK- 3);

NPOEKMHAs U NPOU3B00CHEEHHO-MEXHONI02UYECKAS 0esAMENbHOCb!
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- CIIOCOOHOCTBIO PabOTaTh B COCTaBE HAYYHO-HCCIIEIOBATEIHLCKOTO U IPOU3BOJCTBEHHOTO
KOJUIEKTHBA U pelaTh 3aaa4u npodeccuonanproi aestenbroctu (I1K-4);
- CIIOCOOHOCTBIO OCYIIECTBIISITh I[EJICHANPABICHHBI TMOUCK HMH(OpPMAMA O HOBEHIINX
HAyYHBIX W TEXHOJOTHMYECKHUX JOCTHKCHHSIX B HMH()OPMAIIMOHHO- TEIEKOMMYHUKAIIMOHHOW CETH
"Unrepuer" (manee - cets "Mutepuer") u B npyrux ucrounukax (ITK-5);
- CHOCOOHOCTBIO  (pOPMHPOBATH CYXACHHS O 3HAYEHWM U TOCIEACTBUSAX  CBOCH
po(heCCHOHANILHOM JIEATEIHPHOCTH C YYETOM COILHUATIBHBIX, MPO()ECCHOHANBHBIX W ATUYECKHX
nosunuii (ITK-6);
- CIOCOOHOCTBIO K pa3paboTKe W MPUMEHEHUIO alTOPUTMHYECKUX U MPOTPAMMHBIX PEIICHUN
B 00J1aCTH CUCTEMHOTO0 U TIPHUKIaIHOTO nporpammuoro obecneuenus (11K 7);

OP2aHU3AYUOHHO-YNPABICHYECKAsL 0esimelbHOCHb!
- CIOCOOHOCTBIO IPHOOPETATh M MUCIOJIB30BaTh OPraHU3AIMOHHO-YIIPABICHYCCKUE HABBIKH B
npodeCCHOHATBHOM 1 cotnanbHoi festenbHocTh (ITK-8);
— CIOCOOHOCTBIO COCTABJIATh M KOHTPOJIHMPOBATH IUIAH BBINONHSIEMON pabOThl, MIAHUPOBATH
HEOOXOIUMBbIE JJIsl BBIMOJIHEHUS PabOThl PeCcypChl, OLIEHUBATH PE3yJIbTaThl COOCTBEHHOU pPabOTHI
(IIK-9);

3agaum npodecCHOHAIBLHOM AeATeIbHOCTH BHIYCKHUKA.

bakanaBp mo HampaBnenutro mnoarotoBku 01.03.02 «lIpuxknagHas wmaremaTuka U
uH(pOpMaTUKa» IOJHKEH pelaTh Cleayrolue NpodecCHoHaIbHble 33Ja4yd B COOTBETCTBHHM C
BUJIaMH IPOPECCHOHATBHOMN JCITSILHOCTH.

Hayuno-uccneoosamenvcras desmenbHOCmb.

— TPHUMEHSET 3HAHHE OCHOB HMH()OPMAIMOHHO-aHATMTHYECKON NEATECIHPHOCTH TPH PEIICHUN
MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUi;

—  TPHUMEHSET S3BIKH U METOJIbI TIPOTPAMMHUPOBAHUS I pa3paboTKH MPOrpaMM CTPYKTYPHOTO
¥ 00BEKTHO-OPUEHTUPOBAHHOTO IMPOTPAMMHUPOBAHUS,

—  TPUMEHSET COBPEMEHHBIE S3bIKH MPOTPAMMUPOBAHUS U UX OUOINOTEKH,

—  XapakTepHu3yeT OCHOBHBIE MPOOJIEMbI B 00JIACTH KOMITBIOTEPHBIX CETEH W COOTHOCHUT HX C
MPAKTUYECKON AESITENFHOCTHIO;

—  yMeeT NPUMEHSATh OCHOBHBIE KoMaH 16l Windows UIst cOCTaBlIeHUs HECTIOKHBIX bat-(aiiios;

— ymeer cobuparb W 00pabaThiBaTh CTAaTHYECKUM, HKCIIEPUMEHTAIbHBIN, TEOPETUUYECKHIA,
rpadpuyeckuii W T.I. Marepwall, HEOOXOJMMBIN [UIsl TMOCTPOCHHS MAaTeMaTHYECKHX MOJICIICH,
pacueToB M KOHKPETHBIX MPAKTUYECKUX BBIBOJIOB; UCIOIB30BaTh METOBI IPUKIAIHON MaTeMaTHKH
¥ MTHPOPMATHKH TS PEIICHUST HAYIHO- UCCIICA0BATEILCKIAX U MIPUKJIAIHBIX 33]1a4,

— yMeeT MPUMEHSATh METOJbl MAaTEeMaTHUeCKOrO aHajdn3a M MOJESIUPOBAHHS, MPOBOAUTH
TEOPETUUECKHE U HKCIIEPUMEHTAIbHbIC UCCICOBAHUS JIJIS PEIICHHS] SKOHOMHYECKHX, TIPUKIIATHBIX,
MPAKTUYECKHX 33724 U T.]I.;

— yMeeT aHAJIM3MPOBaTh M BOCHPHHUMATH WH(OPMAIIMIO U3 MCTOYHHUKOB PA3TMYHOTO THIIA,
KPUTHYECKH OIICHUBATh COOCTBEHHBIC CTPATETHH MPHUMEHSATH MPU HEOOXOJIMMOCTH HAKOIUICHHBIN
OTIBIT JIJISl PEUIeHHS HECTAaHAAPTHBIX MCCIEA0BATEIbCKUX 3a/1a4.

IIpoexmuas u npou3800CcmMeeHHO-MEXHOI02UUECKAs] 0eameNbHOCb:

— TpUMEHSET 3HAaHWS OCHOBHBIX TIPUEMOB PpACCYKIEHUH U aHaliM3a HMeEIoIehcs
uHpOpMaINH;

— yMeeT aHaM3HPOBATh AaCIEKThl B3aWMOJCHCTBUS B HAYyYHO-HCCIEAOBATEIBCKOM U
MIPOU3BOJICTBEHHOM KOJICKTHBE.

Opeanu3ayuoHHo-ynpagieHuecKkas 0esmeabHOCmb.

—  TPHUMEHSET OpraHW3aIl[MOHHO-YIIPaBICHYCCKUE HABBIKH B MpodeccrnoHaIbHOM chepe;

—  yMeeT NMPUMEHATh HABBIKM COCTABJICHUS TUIAHOB PaOOTHI TIO BBHIMOJHEHHUIO MOCTABICHHBIX
po(heCCHOHANBHBIX  337a4, (OPMHPOBAHHS PECYpCHOTO OOCCIICUEHHUsS; YMeeT OICHHUBATh
pe3ynIbTaThl MPo(hecCHOHALHOM IeATETHPHOCTH C UCIIOJIb30BaHUEM coBpeMeHHBIX cpeacTB UKT;

— YMEeT COCTaBJIATh U KOHTPOJUPOBATH IJIaH COOCTBEHHOW pabOThI, OLEHUBATh PE3YJIbTAaTh
JTaroB MPOIIECcCa €€ BHITOJIHEHUS.
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4. TEOPETUYECKHME BOITPOCHI K UTOITOBOM ATTECTALIUA

Hns  nposenenust ['ocymapcTBeHHOW WTOroBOM —aTrecTaliMi  COPMHPOBAHBI  OJIOKH

TEOPETUYECKUX BOMPOCOB. Bompockl conepkaT MOHATHS, (AKThl U METO/bI, 3HaHHE KOTOPBIX
JIOJDKEH MPOAEMOHCTPUPOBATH CTYJCHT Ha dKk3ameHe. Ilpu oTBere mo Omiery HEOOXOIUMO 3HATh
TaK)Xe€ BCE INOHATUS U YTBEPXKICHHUSI, KacCarolMecs TEOPETHUYECKUX BONPOCOB M PEIICHMS 3a/]ad.
Bomnpocs! crpynnupoBansl B OJI0KH 110 Y4€OHBIM TUCIUILTHHAM.

10.

11.

«MaTteMaTH4YecKUi aHAJTIU3»

[ToHsATHE OrpaHMYEHHOW M CXOJIAILEHUCS B R" IOCJIEAOBATEIbHOCTH, CBSA3b MEXAY HHUMH.
Jlemma Bonwiiano-BetiepmTpacca (qoka3ars).

[TonsTHEe HETPEepPBIBHON (PYHKIIMHM OJHOrO NMEPEMEHHOTO B TOYKE M HAa MHOKecTBe. CBOWCTBa
(GyHKLUH, HENPEPBIBHBIX HA OTPE3Ke (J0Ka3aTh OJHO).

[Tonstne nuddepeHmpyeMoil B TOUKE W Ha MHOXKECTBE (PYHKIHMU OJHOTO INEPEMEHHOTO,
HeoOxonumoe — ycioBue auddepenuupyemoctu. Teopema Jlarpanxka O  KOHEUYHBIX
IpUpALICHUSIX (J10Ka3aTh).

[Tonsatue nuddepenuupyemMoit (GyHKIMM MHOTHX INEpeMEHHBIX B Touke. HeoOXxoaumble u
JOCTaTOYHbIe ycloBus nuddepeHnupyeMocTd (YHKIMM B TOUYKE (JI0Ka3aTh HEOOXOAWMBIC
yCIIOBUS).

IlonsTe cxopmdmerocs 4ucioBoro psaa. Kpurepuii M mpHU3HAaKu CpPaBHEHHsI CXOAUMOCTH
HOJIOKHUTEIBHOIO YUCIIOBOIO psAja (J0Ka3aTh NPU3HAK CPAaBHEHUS B IIPeNIeNIbHON (hopMe).
[lonsiTue uHTerpupyemoit Ha otpeske [a; b] byHkuum, HeobXoaUMOe — YCIOBHE
UHTETpUpPYeMOCTH, cymMmbl  JlapOy, KpUTEepHil  MHTErpUpyeMOCTH, Teopema 00
WHTETPUPYEMOCTH MOHOTOHHOM Ha OTpe3Ke PYHKIMU (0Ka3aTh MOCICAHIOI0 TEOPEMY).
[ToroueyHass W paBHOMEpHas CXOAMMOCTH (DYHKIIMOHAJIBLHOW MOCJIEJOBATEIbHOCTH Ha
MHOJKECTBE, IpeaenbHas (QyHKUMs. TeopemMa O HENPEPbIBHOCTU NPEeibHOW (QYHKIMH
(GYHKIMOHATIBHOHN MOCIEA0BAaTEIbHOCTH (J0KA3aTh).

[ToToueunass 1 paBHOMEpHasi CXOJUMOCTh (PYHKIIMOHATIBHOTO psna. Kputepun paBHOMEpHOM
cxoauMocTu (GyHKIMOHaIbHOrO psana. [Ipusnak BeliepmTpacca paBHOMEpHOH CXOIUMOCTH
(GYHKIIMOHATBHOTO psiia (J0Ka3aTh).

CoOctBeHHblit uHTerpan, 3aBucaumii ot mnapamerpa (CU3II). Teopema o mnpenenbHOM
nepexone ansa CU3II, cneacrsue o HenpepsiBHOCTH CU3II B Touke.

HecoOcTBeHHBI HMHTErpai C €AMHCTBEHHOH 0co00#l ToukoH, ero cxoaumoctb. Kpurtepuu
CXOJMMOCTH HECOOCTBEHHOI'O MHTETpasa (J10Ka3aTh OAMH).

[ToHsiTHE KPUBOIMHEMHOTO HHTETpaja BTOPOro poaa B R 2, ®opmyna I'puHa (J10xa3aTh).

«Indpepennuaibubie ypaBHEHUD

Teopema Komm-Ilukapa nns ypasuenus V' = f(x,y¥) B coydae npsMOyroibHOM 061acTH
(TokazaTh SKBUBAJIEHTHOCTH 3aa4uu KoIIM 1 COOTBETCTBYIOIIETO HHTErPAIbHOTO YPAaBHEHNUS).
JIuneiiHOE HEONHOPOAHOE ypaBHEHHE IepBoro mnopsaka. Pemenune meromom Jlarpanxka
(TpUBECTH OMHMCAHUE METOa B OOIIEM BUIE).

®ynnamenTanbHas cucreMa pemenuil (OCP) nuneiinoro nuddepeHnnantbHoro ypaBHeHHs 11-
ro MopsJika ¢ HENpephIBHBIMU KOod(pduiueHTamu (omnpeaeneHue, 10Ka3aTh CYLIECTBOBAHHE
OCP unu TeopeMy 006 0011IeM pELICHUN YPaBHEHHS ).

[Toctpoenue yHIaMeHTaNbHON CHCTEMBl PELICHUN JTMHEHHOTO OJHOPOIHOrO ypaBHeHHs N -
r'o MOPAJKA C TOCTOSTHHBIMU KO3 UITUEHTAMH.

Pemienne HEOMHOPOTHOTO JMHEHHOrO IU(PQPEpeHINATBHOTO YpAaBHEHHS 71-TO MOpsAAKa C
HOCTOSIHHBIMU K03()(puimeHTaMu ¢ mpaBoi 4acTbiO B BUJIE KBA3UMHOTI OWJICHA.
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«AJuredpa u reoMmeTpus»
[MousATus 1 (HaKThl, KOTOPBIC JOIKEH 3HATH CTY/ICHT:

Marpuus! 1 onepauuu Hag HUMU. OOpaTHas MaTpULa.
Jlunelinbie mpeoOpazoBaHust U MX MaTpuibl. COOCTBEHHBIE 3HAUEHHS U COOCTBEHHBIE BEKTOPBHI.

OcHoBHas TeopemMa anredpsl U e€ CIeCTBUS.
Bekrtopsl, onepauuu HaJl HUMH (CIIO)KEHHUE, YMHOKEHUE Ha YUCJIO, CKAIAPHOE, BEKTOPHOE U
CMEIIaHHOE MPOU3BEACHUS ) KOJUTMHEAPHOCTh U KOMILIAHAPHOCTH BEKTOPOB.

Teopembl u GOpMyIIbI, KOTOPbIE HEOOXOAUMO 3HATh C TOKA3aTEIbCTBOM:

dopmysa HaX0XKJIeHUSI 0OPaTHON MaTPUILBL.
JInHeiHas 3aBUCUMOCTb CUCTEMBI BEKTOPOB.
Kputepuii COBMECTHOCTH CUCTEMBI IMHEHHBIX YPAaBHECHUN.

«I[I/ICerTHaﬂ MaTEeMaTHuKa»

Pa3memenusi, coueTanus, IepecTaHOBKU O€3 TTOBTOPEHUM.

Pasmenienusi, coueTanus, IEPECTAHOBKHU C MOBTOPECHUSIMH.

bunomuanbraas Gopmyna.

Mertoa penieHus TMHEHHBIX PEKYPPEHTHBIX COOTHOILIEHH BTOPOTO MOPSIKA.

«MeToabl OITUMH3ALUN

[Tnan 3amaun nuHEHHOrO MporpaMMupoBanus. ONOpPHBIN IUIaH.
Kanonnueckuii Buj 3aa4u JUMHEWHOTO IPOrPaMMHUPOBAHUS.
JIBOViCTBEHHAs 3a7a4a JUHEHHOIO IIPOrpaMMUPOBAHUS.
TeopeMbl IBOMCTBEHHOCTH B JIMHEMHOM IPOTPaMMHUPOBAHUU.
Teopema 006 ONTUMaNbHOCTHU IUIaHA B CUMIUIEKC — METOJIE.

«KOMHB]OTepHBIe ceTH»

Turel cereit; 6a30BBIE TOIOJIOTHH.

Ceresbie mogenu OSI.

[Tpotokon TCP/IP (apxutektypa, mapameTpbl HacTpoiiku, IP anpec, macka mojceru, LUTIO 110
YMOJIYaHHUIO).

Merons! gocryna.

Ceru Ethernet.

IIpuHIUIIBI ¥ IPOrPaMMHBIE CPEACTBA TUArHOCTUKUA U MOHUTOPUHIA JIOKAJIBHBIX CETEH.
[TpuHLMIIBI OpraHU3alyy NepeJaun JaHHBIX B II100aJIbHBIX CeTX.

«YucaeHHble METOABD>

[TousTys ¥ HakThl, KOTOPHIE JIOJKEH 3HATh CTY/ICHT:

3agaua MHTEPIIOJIMPOBAHUS (PYHKITUH.
WnTepnonsunonnsie popmyinsl HetoTona-Koreca.
Metoap! uTepauuii s HEMUHEHHBIX ypaBHEHUH (XOpJA M KacaTelbHbBIX), X T€OMETpUYecKas
MHTEpIIpETALNS.
Metoa uTepanuu JUisl CUCTEM JIMHEHHBIX aireOpanydeckux ypaBHeHMi. [locTaHOBKa 3amaun u
JOCTaTOYHOE YCJIOBUE CXOAUMOCTH.
OpHomaroBele MeTob! pemmenus 3anaun Kommu. [IpuOiarkeHHbIe METOIbI PEIICHUS 3a/Iauu.

TeopeMsl U GopMyIIbl, KOTOPbIE HEOOXOIMMO 3HATh C JI0KA3aTEIbCTBOM:
WHTepnonauyroHHbii MHOTOWIEH Jlarpanska. I'eoMeTpu4eCcKuii CMBICII.
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WHTepnoasiuroHHble KBaapaTypHble (opMynbl. BbiBox mpoctoil u 00600meHHON (GopMyIibl
Tpanenui, [TorpemHocTs popmyb.

Meron xopa Ui peleHus] HEJITUHEHHBIX YPaBHEHUM. Y CIIOBHSI IPUMEHUMOCTH METOA.

Meton KacaTenbHBIX Ul PEIICHUS HEJIMHEUHBIX YPaBHEHHH, YCIOBUE IPUMEHUMOCTH METO/A.
MeTton utepanuil s pelIeHNus CUCTEM JMHEHHBIX anredpanyeckux ypaBHeHUH. CX0IUMOCTb
METO/1a.

OnnomraroBeie MeTOIbI petieHus 3anaun Ko, Meron Diinepa.

«S3BIKH U METOABI nporpaMmMmupoBaHusa»

[lepemenHble, MacCHBBl W yKa3aTeld Oa30BBIX W MPOU3BOJIHBIX THIIOB, MHHUIMAIH3ALINA,
JIOIYCTHMBIE OII€pally HaJl HUIMH, BBIPAKECHUS.

[{uKJIBl, BJIO’KEHHBIE LIMKIIBI, ONEpPaTOpbl LUKIIOB, IMOATOTOBKA U M3MEHEHUE IIEPEMEHHBIX B
LUKJIaX.

@yHKIMM, HUX OIpeAeseHue, (opMalbHblE NapaMeTpbl, NPOTOTUIIBI. MeTonabl mepeaun
uHpopmauuu B GyHKUMIO U U3 (QyHKuuM. [IpoekTupoBaHME M COCTaBIEHHE IPOrpaMm
MOAYJIBHOHN CTPYKTYPBI.

[TpoekTrpoBaHHEe NPOrpaMM B COOTBETCTBUU C OOBEKTHO-OPUEHTUPOBAHHOM TEXHOJIOTIMEH.
Knaccer, cexiun qocryna. JlaHHbIe-4iI€HBI, METOIBI, APYKECTBEHHBIC ()yHKIIHH.

OO6mbexThl. CTaTHyeCcKHe U HECTATUUECKHE WIEHBI Kiacca.

KOHCTpyKTOpHI U JECTPYKTOPHI.

[Tomumopdusm.

«Teopusi BeposiTHOCTEl M MaTeMaTH4YeCKAsl CTATHCTHKA)

[ToHsATHS U (HaKThl, KOTOPBIE JOIKEH 3HATH CTY/IEHT:
Omnpenenenust BEpOSITHOCTH.
CBoiicTBa BepOSTHOCTEH, YCIOBHBIE BEPOSITHOCTH, (POPMYIIa OTHON BEPOSITHOCTH.
®opmyna baiieca, He3aBUCUMOCTH COOBITHH.
Onpenenenue ciyyailHON BeMTUYMHBL, (YHKIIUN pacipeaeeHns, INIOTHOCTH pacipeaesieHus..
HucnoBsle XapaKTEPUCTUKU CIIyYalHbIX BEJIMUYMH: MaTEMAaTUYECKOE 0’KUIAHNE, TUCIIEPCHUS.
OcHoBHBIE pacmpeneneHus: OuHomuanbHoe, Ilyaccona, reomerpuyeckoe, paBHOMEpPHOE,
IIOKa3aTeNIbHOE, HOpMAJIbHOE. X 4nCI0BBIE XapaKTEPUCTUKH.
HeszaBucumele cinydaiiHble BEIMYMHBL, KOOPPHUIHUEHT KOPPEIALUH.
XapakTepucTU4ecKue U MPOU3BOAAIINE (PYHKIINH.
TeopeMbl U GOpPMYIIbI, KOTOPbIE HEOOXOMMO 3HATh C JIOKA3aTEILCTBOM:
dopMyIa NOJIHON BEPOSITHOCTH.
bunomuanbHOE pacnpeneneHue.
YuclioBbIE XapaKTEPUCTUKY CIIy4ailHbIX BeIW4HUH. X cBoMcTBA.
®opmyna CBEPTKH.
JloBepUTENbHBIM WHTEpPBAN JUIsl HEM3BECTHOIO MAaTEMATHYECKOTO OXHUAAHUS HOPMAJIBHO
pacripesielIeHHON BBIOOPKH, TUCTIEPCHS KOTOPOM M3BECTHA.

5. TAIIBI 3AJAY

3K3aMCHaHHOHHBIﬁ ouner TOCYAAapCTBCHHOI'O 5K3aMCHA BKIIHOYACT 3aJaHUA MO AUCHTUILIMHAM

«MaremaTnueckuil aHanus», «Anredpa u reomerpusi», Teopus BEepOATHOCTEH M MaTeMaTU4yecKas
cratuctuka», «Juddepenunanbupie ypaBHeHHs», «JlUCKpeTHas MaTemaTuka», «YUHcCIeHHbIe
MeTObI», «MeToapl onTUMHU3AIMHNY, «SI3BIKM U METObl IpOorpaMMUpoBaHus», «KoMnbploTepHbIe
CeTH». 3[1eCh NPECTABJICHBI TUIIbI 33JaHUH.
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O0pa3uLl 3aIaHui

ITo mucuuruimaam «MarteMaTH4ecKui aHAJIN3» U
«IuddepenunanbHble ypaBHEHUD)

«3agaun VIS [IOATOTOBKU K TUA 01.03.01.pdf» 1o CCBLIKE
https://cloud.mail.ru/public/4gvj/daBRsNHjp (xadhenpa MAHulY).

[To nucuuminze «AJiredpa u reoMeTpus

2X+95y +4z+t=20,
X +3y +2z +t=11,
2x+10y +9z + 7t =40,
3X+8y +9z+2t=37.

3aoanue 1. Pemnth cucremy ypaBHeHui MetosioM ['aycca

[To mucuunnuue «/InckpeTrHas MaTeMaTHKa)

3aoanue 1. 30 yenoBek rojocyroT 3a 5 kKaHauAAaToB. CKONBKUMH CIIOCOOAMH 3TO MOXKHO
cllelIaTh, eCIIn

a) IOMMEHHOE T'0JIOCOBAHUE;

0) YUUTBIBACTCS TOJIBKO YMCIJIO TOJIOCOB, MOJAHHBIX 32 TO WM MHOE TIPEIOKEHUE?

ITo gucinnnnae «MeToabl ONITHMH3ALUN

3aoanue 1. llpuBenure onpeleleHHE IUIAHA W ONOPHOTO IUIaHA 337add JIMHEHHOTO
IIPOrpaMMHUPOBAHUS.

[To mucunmrHe « KoMnblOTEpHbIE CeTH)

3aoanue 1. HauyanbHble YCJIOBMA: IOJb30BaTellb A TOCHUIAET JOKYMEHT Ha Iedarb.
[TeuaTaercss TOJBKO BEpXHsAsS IOJOBHHA JOKYMEHTa. Y JpYruX IOJb30BaTelel aHaJOTHYHBIE
JIOKYMEHTHI nlevaratotcs HopMmanbHO. [lonb3oBarens A panee paboran B cucteme Windows XP Ho
3aTeM Mepeles Ha HOBYIO ONepallMoOHHYI0 cucTeMy. IIpuHTep ocTancs npeKxHuM.
HazoBute BO3MOKHEBIC MOPHUYUHBI, H3-3a KOTOPBLIX BO3HHUKACT HpO6J’I€M3 C II€4YaThIoO.
[TpenyioxxuTe peKOMEHAALNH /1151 BOCCTaHOBJIEHUS] HOPMAJIbHOM MevaTy.

ITo mucnuiuinae «YUncjaeHHbIe METOabI»
3aoanue 1. IlocTpouTsh HHTEPNOIAMOHHBINA MHOrowIeH Jlarpanska /it TaOJIMYHO 3aaHHON
GyHKLINU.
ITo nucnumuirHe «SI3bIKH M METOABLI IPOrPAMMHPOBAHUA»

3aoanue 1. CocraBuTh IIporpaMMmy BBIUNCIICHUS 3HAYEHUN ¢byHKIIUN

U(X)=2X(p(X)+\|I(X) B TOUKaX X, =CCOSk—6ﬂ:+dSink—6Tc (k ZTG), eciu:


https://cloud.mail.ru/public/4qvj/daBRsNHjp
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n a n b
v (C_X)Zk P (%) | w(x) Zi (x+1)
P, =1, P, (x)=mx, B_,(x)=2xP (x)-mP,_ (),

a,, bk - K03 (HUIUEHTHI, BEIYHUCIIIEMbIE TI0 GOpMYyIIaMm:

+a R (x)],

a, =4+¢&"+c sink (k :1,_n);
b, =k +m* +c, cos(2k) (k =1 2n);
C, d, |, N, M, € - ICXOOHEIC JAHHBIC.

BriBectn 3HaueHME (bYHKHI/II/I u (X) BO BC€X TOYKaAX, a TaKXK€ MaKCHUMaJIbHOC €€ 3HAUYCHUC U

TOYKY, B KOTOpOfI OHO JOCTHUIaCTCA.
ITo pucruniauze «Teopml BepOﬂTHOCTEﬁ H MaTeMaTH4YeCKasd CTAaTUCTHKA»

3aoanue 1. VI3 ypHbI, B KOTOPOl cHavaa Ob110 N GeJIbIX ¥ M YepHBIX MIAPOB, OJIHY 3a IPYToil
0e3 BO3BpallleHUs BbIHMMAIOT Tpu wmapa. O6o3HauuM A, B coObiTus: «BTOpOIl 1Iap YEpHBIIN»,

«IIEPBBIN 1P YEPHBIH» COOTBETCTBEHHO. BBHIYHUCINTE BEPOSITHOCTS P(A/ B).

6. OBPA3EILl DOK3AMEHAIIMOHHOI'O BUJIETA U KPUTEPUU OLUEHUBAHUSA

MHWHHUCTEPCTBO ObPASOBAHUA 1 HAYKU JTHP
'OV BIIO « IOHELIKU HAITMOHAJIbHbI YHUBEPCUTET»
OAKVIJIBTET MATEMATHUKU 1 UHOOPMAILIMOHHBIX TEXHOJIOI' M

Hanpasnenue nogrorosku 01.03.02 IIpukiaagnas MaTeMaTuKa 1 HHPOPMATHKA I'nA
OO6pa3zoBarenbpHas IporpaMmMa - 0aKajaBpuar

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Tlonarue nuddepeHnupyemMoii B TOUYKE W Ha MHOXKECTBE (YHKIUU OJHOW IEPEMEHHOMH,
HeoOxoaumoe ycioBue nuddepeniupyemoctu. Teopema Jlarpanxa 0 KOHEUHBIX PUPAICHUSX.

2. MeTto KacaTeIbHBIX IS peHicHus HEJIUHEWHBIX ypaBHeHPIfI, YCJIOBUC ITIPUMCHUMOCTHU METOAA.

3. B maxmMaTHOM TypHHpe IPHHUMAIN ydacTHe K MaxmaTHcTOB, MpHYeM KaKIbli M3 HEX CHI'pai
TOJIbKO OJIHY MapTHIO C KaXJIbIM U3 OCTaJbHBIX. CKOJBKO BCEro MmapTuil OBLIO CHITPAHO B 3TOM
TypHHpE?

IIpoepamma T'ocyoapcmeennoti  umozoson ammecmayuu (IK3amMeHa) Oasi  NOLYYeHUs
keanuguxayuu «Axademuueckuil oOaxanaspy ymeepicoeHa YueHvlM coeemom haxyivmema
mamemamuxy U UHGOPMAYUOHHBIX MEXHOL02UU, NPOMOKoL Ne om«___» 20 e

Jexan ¢akynbrera Mmarematuku u UT N.A. Mouceenko

3aB. kadenpoii TeOpUHU YIPyrocTd U BEIYUCIUTETHHON
MaremaTuku uM. akaja. A.C. KocMogamuanckoro B.A. Cropoxes
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Kpurtepun onenuBanuns

Kaxnplii 6uner Ha rocyJapCTBEHHOM HSK3aMEHE COJEPXKUT J[Ba TEOPETUYECKHX BOIIpOCa U3
paszena 3 U OIHO NPAKTHUKO-OPUEHTUPOBAHHOE 3aJ[aHME, THUIbI KOTOPHIX yKa3aHbl B paszeine 4
HAaCTOSIEH POrPaMMBl.

B orBere Ha 000 TeopeTHuecKuil BOompoc HEOOXOAMMO IPUBECTH BCE MEPEUUCICHHbIE B
BOIIPOCE METO/IbI, ONPEACICHUs NOHATHH U (HOPMYIHPOBKH YTBEpXACHUU. [ yTBepKIeHHHA ¢
IIOMETKOM  «J10Ka3aTby» HEOOXOAMMO IIPUBECTH Jl0Ka3aTenbcTBa. [lpu oTBere mo Ouiery
HEOOXOJUMO 3HaTb BCE IMOHATUSA U YTBEPKACHMS, KacaloUIMecs TEOPETUYECKUX BOIPOCOB U
pewieHus 3agaHusd. Kaxaplii TeopeTHUeCKUil BONPOC OLEHUBAETCS MCXOJS U3 MakcuMaibHbIX 30
0a/IoB, a TPAKTHKO-OPUEHTUPOBAHHOE 3aJaHWE WCXOAS U3 MakcuMalbHbIX 40 OamnoB, B
3aBHCHUMOCTH OT IIOJHOTBI COOTBETCTBEHHO PACKPBITHA TEOPETUYECKOrO0 BOIPOCAa WM PEIICHHUS
[IPAKTUKO-OPUEHTUPOBAHHOIO  3ajaHus.  UYnmeHsl M OpeiceAareiab  IOCylapCTBEHHOM
aTTeCTallMOHHONM KOMMCCHH MMEIOT IIPABO 33/1aBaTh YTOUHSIOIINE U JOIOJHUTENIBHBIE BOIIPOCHI 10
HacTosAwel nporpamme. OTBeThl Ha [JOMOJHUTEIbHBIE W YTOYHSIOIIME BONPOCHI BIUSIOT Ha
IIOJIHOTY PACKpBITHS COOTBETCTBYIOLIETO TEOPETUYECKOTO BOIPOCA WM pPEIICHHA 3aladd |
KOJINYECTBO HAOpaHHBIX 3a 9TO 3amaHue OayuioB. KomudecTBO 0ayuioB 3a dK3aMEH BBIYHCISCTCS
nyTéM CyMMMpPOBaHUs 0asioB, HAOpaHHbIX 3a BCE 3a/laHus U3 OuiieTa.

Pe3ynbTaThl rocyjapcTBEHHOIO 3K3aMEHa OLEHUBAIOTCS MO CHCTEME, KOTOpasl JEHCTBYeT B
JouHY («0oTnudHO», «XOpOIO», «YyAOBIETBOPUTEIBHO» M «HEYAOBIETBOPUTENbHO», 1o 100-
OayibHOM mKane, a Takke no mkaine ECTS) u oObsABISIIOTCS B TOT K€ J€Hb IOCIE 3aKPbITOrO
3aceaHusl SK3aMEHAMOHHON KOMMCCHH.

Coomeemcmeue wikan oyenueanus, npunamoe ¢ /lonHY

Ouenka no Ouenka no 6anvHoil wWiKaie, Komopas Ouenka no 2ocyoapcmeenHoll
wikane ECTS ucnoavzyemcs ¢ /lonHY uiKasne

A 90-100 5 (omauuno)

B 80-89 4 (xopowio)

C 75-79 4 (xopowio)

D 70-74 3 (yoosnemeopumenbHo)

E 60-69 3 (yooeremeopumenvHo)

FX/F 0-59 2 (HeyoosnemeopumenbHo)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEUEHUE TOCYJAPCTBEHHOM
UTOIOBOM ATTECTAIIUH

s mpoBeleHHs] TOCYTapCTBEHHONW MTOTOBOM AaTTECTAllMU WCIIOJB3YEeTCS ayIUTOpUs C
KOMIUIEKTaMHu MeOeru, yao0Has Ui MIPOBEJCHUS YCTHOTO 3K3aMeHa KoMuccuer (Hampumep, 603,
609 B 'naBHOM kopmyce JJonHY), OiaHKu /U1 YCTHBIX OTBETOB, KOMILIEKTBI OWJIETOB, TPOrpaMMma
9K3aMCHa C KPUTCPUAMU OLICHUBAHHA, BEJOMOCTH, ITPOTOKOJIbI, 3a4€THBIC KHUXKKW CTYACHTOB.
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PEKOMEH/IOBAHHASA JIMTEPATYPA

Ne
n/n

HaumenoBanue

Koia-Bo
IK3EMILISIPOB
B OnOJHMoOTEKE

JouHY

Hanuumne
3JIEKTPOHHOM
BEPCHHU B
IbC

Ocnoenasa numepamypa

I'enpdann, . M. Jlekuuu 1o nuHeiHo# anredpe / 1. M.
I'enbdana. - 5-e uza. - Mocksa : Jloopocser : MITHMO,
1998. - 320 c.

20

Wnweun, B. A. JIu"eitHas anreOpa v aHaTUTHYSCKAs
reoMeTpusl : y4e0. I CTYACHTOB YH-TOB M TEXH. BY30B,
obuyaronuxcs Mo crenuaibHocTh "MaTtemaTtuka',
"Ilpuknannas MmaremaTnka u uHpopmaruka" / B. A.
Wnpun, I'. 1. Kum ; MockoBckuii roc. yH-T uM. M. B.
JlomoHocoBa. - 3-¢ u3n. - Mocksa : [Ipocnekr, 2008. -
393 c.

42

Kocrpukun, A. 1. Beenenue B anredpy : Yue. s
CTYJEHTOB YH-TOB, O0Oyu4aroil. 1o crei. "Marematuka" u
"ITpuxnannas matremaruka'". Y.1 : OcHoBbl anreopsr, Y. 2
: Jluneitnas anre6pa, Y. 3 : OCHOBHBIE CTPYKTYPBI
anreOpsl / A. V. Koctpuku. - M. : @uzmatiut, 2000.

Kypomr, A. I'. Kypc Beiciieit anreOpsl : yueOHHUK AJs
CTYJICHTOB BY30B, 00yYaIOIIUXCS MO CIEIHAIBHOCTAM
"Maremaruka', "IlpuknagHas matematuka" / A. T'.
Kypormr. - 17-e u3z. - Cankr-Ilerepoypr : Jlans, 2008. -
431 c.

94

[Tpockypsxos, Y. B. CoopHuK 3a1a4 MO TUHEHHOMN
anreope : yue0. mocobue / U. B. Ilpockypsikos. - U3a. 13-
e. - Cankt-IlerepOypr : Jlanb ; Mockga, 2010. - 480 c.

27

Wnwun, B. A. MatemaTuyeckuii aHanus3 : y4eOHHK : B 2 4.
Y. 1,2/B. A. Unbun, B. A. CagoBanunii, b. X. Cenuos ;
nox pexn. A. H. Tuxonosa ; Mock. roc. yH-T um. M. B.
JlomoHocoBa. - 3-¢ u3a. - M. : Ilpocnekr : U3a-80 MI'Y,
2007. - 660 c.

46+46

Kynpssues, JI. . Kypc marematuyeckoro aHamusa
[Tekct] : B 3 T. : yd4eOHHK JJIsI CTYZICHTOB BY30B,
00yYaromuxcst o eCTeCTBEHHOHAYY. U TEXH.
HanpaslieHUsM U crieunaibHocTsaM. T. 1 - 3:/JL. /1.
Kynpssues. - U3a. 7-e. - Mocksa : [Ipoda, 2008. - 701 c.

44

COopHUK 3a/1a4 IO MATEMAaTHYECKOMY aHaIu3y : Y4eo.
noco6wue. T. 1 -3 /JI. JI. Kynpssues, A. /1. Kyracos, B.
N. Yexnos, M. . llaGynwun ; [Tox pex. JI. J1.
KynpsiBresa. - 2-e uzz. - M. : @usmariur, 2003.

20 +23 +96

Apxunos I'.B. Jleknuu mo MareMatndeckomy aHaauzy /
I".B. Apxumnos, B.A. CanoBununii, B.H. Uy6apuHos. -
M.: Beicmras mkosa, 2000. — 695 c..

10.

HUnbun B.A. Marematuueckuii ananus. T. 1-3. / B.A.
Nneun, B.A. CagoBanunii, b.X. Cennos. - M.: Hayka,
1979.

14+10+23

11.

Bunenkun, H. §I. KomO6unatopuka / H. {. Bunenkus. -
M. : Hayka, 1969. - 328 c.
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12.

Anpepcon /. A. JIluckpeTHas MmaTeMaTHKa U
komOuHaropuka / [I. A. Aunepcos ; Ilep. ¢ anrn. M. M.
benosoii ; [Tox pen. C. C. llIkunbusika, M. P. Caurt-
AmertoBa. - M. u ap. : Bunssamc, 2003. - 960 c.

13.

AmmvanoB C. A. Teopust onTUMH3alMK B 331a4aX U
ynpaxknenusx / C. A. Ammanos, A. B. Tumoxos. - M. :
Hayxka, 1991. - 446 c.

14.

Tanen6aym D. C. Kommnbrorepusie cetu / 3. C.
Tanen6aym, /1. Ya3eposn ; [mep. ¢ anra. A. I'pe6eHbKOB].
- 5-¢ usn. - Cankr-IlerepOypr [u mp.] : [Turep, 2012. -
955 c.

15.

Kypoy3 . @. Komnbsrorepssie ceTd : MHOroypoBHeBas
apxurektypa Uurepnera / Jxerimc ®@. Kpoys, Kut B.
Pocc ; [ITep. ¢ anrn. A. Ky3neros, A. JIeoHTheB]. - 2-¢
u3l. - M. : Tlurep ; CII6. u np. : [Turep [Ipunt, 2004. -
764 c.

16.

Unbun, B. A. AHanuTudeckast reOMeTpHs : Y4eOHUK ISt
¢u3. cnenuanbHocTel U cneunanbHocty "[lpuknannas
mateMmatuka" / B. A. Mineun, 3. I'. ITo3uak. - U3a. 7-e. -
Mocksa : @usmatiut, 2009. - 223 c.

97

17.
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