roy BIIO «1IOHEINKU HAIIMOHAJIbHbIA YHUBEPCUTET»

®AKYJBTET MATEMATHUKU U THO®OPMAIMOHHBIX TEXHOJIOT U

Kadenpa Teopuu BepOsITHOCTEH M MaTeMaTHUECKOM CTaTUCTUKH

PABOYASI TPOTPAMMA YUEBHOUW JUCHUITIIVHBI
«'OCYJIAPCTBEHHBIN SK3AMEH»

Hanpasnenue noaroToBku: 01.03.02 ITpuknagHas MaTeMaTHKa
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O6pa3oBarenpHast nporpamma: OakanaBpuar

KBanudukanus: ) AxazeMuueckuit baxanasp

Dopma o0byueHus: OYHas

Jlonenx 2020



YTBEPK/IAIO:

Ilporpamma yueGuo# aucuuniauubl  «['oCynapcTBEeHHBIM dK3aMeH» COCTaBjieHa Ha
OCHOBaHMHM [ OCyIapcTBEHHOro 00Pa30BATENBHOrO CTAHJApPTa BBICIIETO MPO(ECCHOHAIBHOTO
obpaszosanus (I'OC BIIO) lonenkoit Haponnoii Pecnry6mmku (JIHP) no HanpaBieHHIO MOArOTOBKH
01.03.02 Ilpuknannas matemaTuka u Mudopmaruka, yTBep)KIeHHOro Npukazom MHHHCTEpCTBA
obpaszoBanus u Hayku JIHP ot 4 arpenst 2016 r. Ne 280;

[Topsajaxka opranusanuu yueGHOro mpoluecca B 00pa30BaTENbHBIX OPraHU3alUsX BBICLIETO
npodeccuonansuoro obpasosanus Jonenkoit Hapomuoit PecrnyGnuky, yTBEpKIEHHOTO MpUKa3zoM
Munuctepersa obpasoBanus 1 Hayku JTHP Ne 1171 ot «10» Hosi6pst 2017 r.;

yuyeOHOro IjaHa M OCHOBHOIl 00pa3oBaTeNbHON IPOrpaMMbl BBICLIErO MPOGECCHOHATHEHOIO
oOpazosanusi Harpasienus noarorosku 01.03.02 Ilpuknagnas marematnka u Wudopmaruka
(mpoduie: CratucTuka) paspabotannbix B 'OV BITO «/loHerkuii HaMOHATBLHBIN yHUBEPCHTET.

PazpaboTunk:

JloneHT Kadeapsl TEOPHH BEPOSITHOCTEH /1/1’1/[/‘

YU MaTeMaTUYECKON CTATUCTUKHU

W.JI. ypxo

[Iporpamma y4eGHOH MCIHMIIMABI YTBEPIK/ICHA Ha 3aceaHuu Kadeaps JJoneHT kadeapsl TeOpHH
BEPOSITHOCTEH U MaTeMaTHUECKON CTAaTHCTHKN

ITporokon Nel4 ot «2» anpesns 2020 r. W

3am 3aBe/yomiero Kadeapoit W.JI. Ilypxo

[lporpamma  yueGHOlM ~JMCHMIUIHHBL  0J00peHa  y4eOHO-METOAMYECKOH  KOMHCCHE
(bakynbTeTa MaTeMaTHKU U HHPOPMALIMOHHBIX TEXHOIOT Ui
[Tporokon Ne 8 ot «15» anpenst 2020 ..

v = 74
[pencenarens yueGHO-METOAMYECKOI s Z/}é » //

KOMHCCHH (akylibreTa JL.W. CensikoBa




1. OBJIACTh IPUMEHEHHUA U MECTO I'OCYJAPCTBEHHOM UTOIOBOI
ATTECTAIIMA B YYEBHOM ITPOLIECCE

I'ocynapcTBeHHOM HTOTOBOM arTecTaluu: 1'0Cy1apCcTBEHHBIN 3K3aMEH OTHOCUTCS K Oa30BOM
gactu 0sioka ['ocyapcTBeHHON UTOTOBOM aTTECTAIINU.

K HTOroBbIM aTTECTAllMOHHBIM HCIHBITAHUSAM, BXOJSIIMM B COCTaB TOCYAapCTBEHHOU
WUTOTOBOM aTTeCTaluu, AOMYCKAIOTCS JIMIA, B MOJHOM OOBEME YCIIECUIHO 3aBEpIIMBIINE OCBOCHUE
OCHOBHOH 00pa30BaTeIbHOM MPOrpaMMbl IO COOTBETCTBYIOIIEMY HAIPABJICHUIO IOJATOTOBKHU
BbIcIIero mpodeccroHansHOoro o6pasoBanus. [Ipy yCIOBHHM YCIIEIIHOTO TPOXOXACHUS BCEX
YCTaHOBJIEHHBIX BUJOB UTOIOBBIX aTTECTALIMOHHBIX MCIBITAHUM, BXOIAIIMX B ['OCyJapcTBEHHYIO
UTOTOBYIO arTecTaluio, BeiyckHUKY JJoHHY Bblgaercs numiom o0 oOpa3oBaHMM ¢ IPUCBOEHUEM
OTIpeIeIEHHON KBaNUpUKAIUH.

l'ocynapctBeHHast uTOroBasi aTTecTalys AJsl BBIITYCKHUKOB, OKaHYMBAIOIIMX O0y4YeHHE MO
o00pasoBaTesbHOM MporpamMe 1o HamnpaieHuto noarotoBku 01.03.02 «[Ipuknagnas MaremMaTika u
nH(popMaTrka», 00pa3oBaTEIHLHON MporpaMMe OakalaBpraTa BKIIIOYAET B Ce0sl TOCYAapCTBEHHBIN
9K3aMEH U 3alllUTy BBIMYCKHOM KBalIU(PUKAIIMOHHOW paboThl. JlaHHBIN JOKYMEHT — 3TO MporpamMma
rocy/1lapCTBEHHOIO dK3aMeHa I0 CIEeNMaIbHOCTH (MaTeMaTuke U nHpopmaTHke). ['ocyaapcTBEHHBIM
9K3aMEH MPOBOJUTCS B OJMH 3Tall, YCTHO, Mo Ouneram. Kaxaplii OuieT Ha rocyaapCTBEHHOM
9K3aMEHE COJIEPKUT JBa TEOPETUUYECKUX BOMpoca U3 pazzena 4 U 0JHO MPaKTUKO-OPUEHTUPOBAHHOE
3aJlaHue, TUIbI KOTOPBIX yKa3aHbl B pazjenie 5 HacTosuiedl nporpammbl. JJIUTENBHOCTh YCTHOTO
OTBETAa Ha rOCYJapCTBEHHOM 3K3aMeHE He JI0JDKHA coCcTaBATh Oosee 30 MunyT. HopmaTuBHBIN cpok
MOATOTOBKH BBIITYCKHUKA K OTBETY Ha ['ocynapcTBeHHOM sK3aMeHe — 60 MUHYT.

2. CTPYKTYPA FOCYI[APCTBEHHO?I UTOTOBOM ATTECTAIIAU:
I'OCYIJAPCTBEHHBIN 9K3AMEH

Xapakmepucmuka 2ocyoapcmeenHoil umoz2oeoi ammecmavuu: «l ocyoapcmeennslit IK3amen»

01.03.02 IlpuknagHas MmaTeMaTuKa 1
HanpaBnenue noaroToBku

nH(popmaTuka
[Tpoduns CraTucruka
O6pa3oBarenbHas nporpaMma OakanaBpuaT
Keanudukarus AkaneMuveckuii bakanaBp

KommuectBo COACPIKATCIIbHBIX MO,I[YJIGI;'I

JuctunauHa 6a30B0# / BApHATUBHOMN YacTH

. rocy/apCTBEHHAasi HTOrOBast aTTECTAIIH
00pa3oBaTeNbHOM MPOrpaMMBbI

®opwmel kouTpoIist (MK, sk3ameH, 3a4er) IK3aMEH
o4Has ¢popma 3ao4yHas popma
oKasaTem oOyueHus 00yueHus
HOpMar. YCKOP. HOpMar. YCKOP.
CpOK CpOK CpOK CpOK
KonnuecTBo 3a4eTHBIX eqMHUIL (KPEIUTOB) 3
T'oxg moaroToBKH 4
Cemectp 8
KonunuecTBo yacos 108
- IEKIIHOHHBIX -
- MPAaKTUYECKUX, CEMUHAPCKUX -
- 1a00PaTOPHBIX -
- CaMOCTOSITEIbHOM paboThHI 108
B T.4. UHAUBHUIYaJIbHOE 33/1aHNE
HenenvHoe KOMMYECTBO 4acoB,
B T.4. ayAUTOPHBIX




3. OIMUCAHUE I'OCYJAPCTBEHHOM UTOTIOBOM ATTECTAIIUN:
T'OCYJAPCTBEHHBIN DK3AMEH

! IQJ’II/I U 3aaauu

Lenbto rocynapCTBEHHOW HMTOrOBOM aTTECTAallUU SBISETCS IpoBepka c(HOPMHUPOBAHHOCTH
KOMIETEHIIM M TOTOBHOCTM K BBHINOJHEHHIO 3a1ad Mpo(eCcCHOHAIBHOW AEATENIbHOCTH,
onpeneneHHplx B ['OC BIIO no naHHOMy HampaBlIEHHIO IOJATOTOBKM B paMKaX OCBOEHHS
COOTBETCTBYIOLIEH 00pa30BaTEIbHOM IPOrPaMMBI.

Ha »>x3amene mpopepsercsd c¢HopMHPOBAHHOCTEL — CIACAVIOINMX KOMIICTCHIIWIA (B

cootBercTBUU ¢ ['OC BIIO JIHP no nanpasnenunto noarotoku 01.03.02 [TpuxnagHas MaTemaTHKa
u wuH(pOpMATHKA M OCHOBHOW 00pa3oBaTeNbHON MPOTPaMMBI BBICHIETO IMPO(HECCHOHATHLHOTO
oOpazoBanus HampasieHus noxaroroBku 01.03.02 IlpuknanHas matemaTuka U UHGQOpPMAaTHKA
[Ipoduns: CraTucTtuka)):

oouwexynomypnsle komnerenunu (OK):

— CMOCOOHOCTBIO K KOMMYHUKAITUHN B YCTHOHM M MUCBMEHHOW (hopMax Ha PYCCKOM U
WHOCTPAHHOM $SI3bIKaX JIUISl PEIICHUS 3a/1a4 MEKIMIHOCTHOTO U MEXKYJIBTYPHOTO B3aUMOJICHCTBUS
(OK-5);

— CIocoOGHOCTH paboTaTh B KOMaH/E, TOJIEPAHTHO BOCIIPUHUMATh COI[HAJIbHBIE, STHUUECKHE
U KynbTypHbie pazauuns (OK-6)

— CIOCOOHOCTHIO K caMOOpraHu3aliu U camoobpasosanuio (OK-7);

oowenpogeccuonanvnvie komnemenyuu (OIIK):

— CIOCOOHOCTHIO UCMOJIb30BaTh 0a30Bble 3HAHUS ECTECTBEHHBIX HAyK, MaTEeMaTHKU U
MH(OPMATUKH, OCHOBHBIC (HaKThl, KOHIEMIHUH, MPUHIUIBI TEOPUH, CBSI3aHHBIX C MPUKIATHON
MaTematukoi u uapopmarukoi (OITK-1);

— CIOCOOHOCTBIO MPUOOPETaTh HOBBIE HAyYHBIC W MPOGECCHOHAIBHBIC 3HAHUS, UCIIOJb3YS
COBpEMEHHBIE 00pa3oBaTeibHbIe ¥ nHpopMarroHHbIe Texnosoruu (OIMTK-2);

— CIOCOOHOCTHIO peliaTh CTaHJapTHHIE 3a71a4u MPO(PecCHOHAIbHOM AeATeIbHOCTH HA OCHOBE
nHpopManMOHHON u  OubOIMorpaduueckol KyJIbTyphl € TpPUMEHEHHEM HHGOPMAIIMOHHO-
KOMMYHHMKAIIIOHHBIX TEXHOJOTMM M C Y4YETOM OCHOBHBIX TpeOoBaHUN WHOOPMALUMOHHON
6ezomacuoctu (OITK-4);

npogpeccuonanvnvie komnemenyuu (I1K),

HAV4YHO-UCCTIe008AMENbCKASL 0esIMEeIbHOCHb.

— CIOCOOHOCTBIO cOoOMpaTh, 0OpadaThiBaTh M HHTEPIPETUPOBATH JIAHHBIE COBPEMEHHBIX
HAy4YHBIX HCCIIEJIOBaHUI, HEoOXoauMmble sl (OPMUPOBAHMS BBIBOJOB IO COOTBETCTBYIOIIUM
HaydHbIM HccnenoBanusm (ITK-1);

— CIIOCOOHOCTHIO ~ TIOHMMAaTh,  COBEPIIEHCTBOBAaTb M  MPHUMEHSTh  COBPEMEHHBIN
MaTemaruueckuii ammapar (I1K-2);

NPOEKMHAs U NPOU3B0OCHBEHHO-MEXHON02UYECKAsl 0esIMelbHOCHb.

— cnocoOHOCThIO paboTaTh B COCTaBE HAYYHO-UCCIIEIO0BATEIBCKOTO M MPOU3BOICTBEHHOIO
KOJUIEKTHBA U PeIaTh 3a7a4u mpodeccrHoHanbHoi aesteabroctu (I1K-4);

— CMOCOOHOCTHIO OCYIIECTBIISATH I[EICHAINIPABICHHBIM MOUCK HHQPOpPMAIMM O HOBEUIINX
HAyYHBIX U TEXHOJOTHYECKHUX IOCTHKEHHSIX B MH(POPMAIMOHHO- TEIEKOMMYHUKAIIMOHHOHN CeTH
"Unrtepuet" (nanee - cetb "MutepHer") u B apyrux ucrounukax (I1K-5);

— CHOCOOHOCTRIO  (POPMHUPOBATH CYXJAEHUS O 3HAUYEHUM U TOCIEACTBUSAX CBOEH
npo(ecCUOHANBbHON JIEATENbHOCTH C YYETOM COLMAIbHBIX, MPO(PECCHOHANBHBIX M ATHYECKHX
no3uiui (I1K-6);

OP2aAHU3AYUOHHO-YNPABNIEHYECKAA 0eAMENbHOCb.

— CNOCOOHOCTBIO MPHOOPETAaTh M UCMOJIb30BaTh OPraHU3allMOHHO-YIIPaBI€HYECKHE HaBBIKU
B IpoeCCUOHATIBHOM U connanbHoi nesrenbrocTr (ITK-8);

— CMOCOOHOCTHIO COCTABIISITh U KOHTPOJIMPOBATH TJIAH BBIMOIHAEMON pabOThl, INIAHUPOBATh
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HEOOXOMMBIE ISl BBIIOJIHEHUSI paObOTHl PECypChl, OLIEHUBATh PE3YJIbTAaThl COOCTBEHHOW pPabOTHI
(ITK-9);
aJ1aqu Il HOHAJIBLHOI IeATEILHOCTH BRINYCKHHUKA

bakanasp mno wampaBnenuto mnoaroroBku 01.03.02 «[lpuknagHas wmaremaTuka U
nHpopmatuka (IIpoduis: craTrcTKa)» JOJDKEH periaTh Cieaylomue IpopecCnoHaIbHbIE 3a/1a9u B
COOTBETCTBUH C BUAAMHU POPECCHOHATHHOMN e TETLHOCTH.

Hayuno-uccnedoeamenvckas desmenbHocms.

- W3yYeHHE HOBBIX HAYYHBIX pE3yJIbTAaTOB, HAYYHOW JIMUTEPAaTypbl WM HAYYHO-
WCCIIEIOBATENILCKUX TPOCKTOB B COOTBETCTBHM C TpoduieM o00beKkTa MNpodhecCHOHAIBHON
NeATeIbHOCTH;

- n3ydeHre HH(PpOPMAIMOHHBIX CHCTEM METOAaMU MAaTEMaTHUECKOTO IPOTHO3UPOBAHUS
M CHCTEMHOTO  aHajuM3a; W3y4YeHHEe  OOJBIIMX  CHCTEM  COBPEMEHHBIMH  METOIaMHU
BBICOKOTIPOM3BOUTEIBHBIX ~ BBIYMACIHUTENFHBIX ~ TEXHOJOTHH, MPUMEHEHHE  COBPEMEHHBIX
CYNEepKOMIBIOTEPOB B MTPOBOIUMBIX NCCIICIOBAHUSIX;

- WCCIIeIOBaHNEe M pa3paboTKa MaTeMAaTHYECKUX MOJIENeH, aJrOpPUTMOB, METOJIOB,
MIPOrPaMMHOTO OOecCTieueHHsI, MHCTPYMEHTAIBHBIX CPEJCTB M0 TEMAaTHUKE MPOBOJMMBIX HAy4YHO-
HCCIIEIOBATENIbCKUX MPOEKTOB; COCTABJIEHWE HAYYHBIX 0030poB, pedepaToB U O6ubmmorpaduu mo
TEMaTHKe MPOBOIUMBIX UCCIICIOBaHUIA,

- ygacTre B pa0OTe Hay4YHBIX CEMHUHApOB, HAYYHO-TEMATHUECKHX KOH(MEPEHITHH,
CHMITO3UYMOB; TIOATOTOBKA HAYYHBIX U HAYYHO-TEXHHYECKHUX ITYOITUKAIIHIA;

IIpoexmuas u npou3800cmMBEeHHO-MexXHON02UYeCKas 0essmelbHOCb:

- WCTIOJIb30BAHNE MaTEMaTHYECKUX METOJI0B MOJCIUPOBAaHUS WH(POPMAIMOHHBIX H
MMUTAIMOHHBIX MOJEJIEH MO TeMAaTUKE BBIMOJHAEMBIX HAayYHO-HCCIEAOBATEIbCKUX MPUKIAJIHBIX
3aJ1a4 WU OTNBITHO-KOHCTPYKTOPCKUX paloT;

- HCccae0BaHNE aBTOMATHU3UPOBAHHBIX CUCTEM M CPEACTB 00paboTKH MH(OpMaImH,
CPEICTB aIMUHUCTPUPOBAHMUS M METOJIOB YIpaBIeHUS O€30MaCHOCTHIO KOMITBIOTEPHBIX CETel;
pa3paboTKka TPOrpaMMHOTO ® HWH(OPMAIMOHHOTO OOECHeYeHUs] KOMITBIOTEPHBIX  CETeH,
aBTOMAaTU3UPOBAHHBIX CUCTEM BBIUMCIUTEIbHBIX KOMIUJIEKCOB, CEPBHUCOB, ONEPAIIMIOHHBIX CUCTEM U
pacnpezieieHHbIX 0a3 TaHHBIX;

- pa3paboTka U UCCIEOBaHHE ANTOPUTMOB, BBIUMCIUTEIBHBIX MOJENEH U MoOAemneit
JAHHBIX JJIS1 peali3aliy 3JIEMEHTOB HOBBIX (MJIM U3BECTHBIX) CEPBUCOB CUCTEM MH(POPMAIIMOHHBIX
TEXHOJIOTUH; pa3paboTKa apXUTEKTYpbI, aITOPUTMUYECKIX U MIPOTrPAMMHBIX PEHICHUH CUCTEMHOTO
Y IPUKIJIATHOTO MPOTrPAMMHOTO 00eCTIeUeHus;

- M3Y4Y€HHE U pa3paboTKa S3bIKOB MPOTPAMMHUPOBAHUS, AITOPUTMOB, OUOIMOTEK U
MAaKEeTOB MPOrPaMM, IIPOYKTOB CHCTEMHOTO U IPUKIIAHOTO MPOTPAMMHOT0 00€CTICUeHH S ; U3yUeHUE
u pa3paboTka cucTeM IUdPoBOH 00pabOTKM HM300pakKEHUH, CPEICTB KOMIBIOTEPHON Tpadukw,
MyJIbTUMENA U aBTOMATU3UPOBAHHOTO MPOEKTHUPOBAHHUS;

— pa3BUTHE U HCIIOJIb30BAHUE WHCTPYMEHTAJIbHBIX CPEJICTB, aBTOMATU3MPOBAHHBIX
CUCTEM B HAyYHOU U MPAKTUYECKOU AEITETbHOCTH; IPUMEHEHHE HAYKOEMKUX TEXHOJIOTUH U ITaKETOB
MporpaMM JJisi pelIeHHs] MPUKIATHBIX 3a/1a4 B 00nacTu (PU3UKU, XUMUHU, OUOJIOTUU, SKOHOMUKH,
MEHUIINHBI, YKOJIOTUH;

Opeanuzayuonno-ynpasiienieckas 0esmeibHoCmy:

- pa3paboTka M BHEIpPEHHE MPOILIECCOB YIPABIEHHUsS KayeCTBOM IPOU3BOACTBEHHOM
JeATeIbHOCTH, CBA3aHHOMN C CO3/JaHUEM U MCII0JIb30BaHHUEM MH()OPMAIIMOHHBIX CUCTEM;

- coOuroIeHHe KoieKca MpoecCHOHaIbHOM 3THKY;

- IUTAHUPOBAHHUE MPOLIECCOB M PECYPCOB JUIS PELICHUs 3aJau B 00JIACTH MPUKIIATHOM
MaTeMaTUKU U HHPOPMATHKHY;

— pa3paboTka METO/J0B U MEXaHU3MOB MOHHUTOPHHIa M OIEHKH KayeCTBa IMPOLIECCOB
MIPOU3BO/ICTBEHHOH JEATENbHOCTH, CBA3aHHON C CO3JJaHUEM U HCHOJIb30BAHWEM MH(POPMALMOHHBIX
CHCTEM.



4. TEOPETUYECKHME BOITPOCHI K U TOI'OBOM ATTECTAIIAU

Jns  mpoBenenus ['ocymapcTBEHHOW WMTOTOBOM —arrecTauud  C(OPMHPOBAHBI  OJIOKH

TEOPETUYECKUX BOTIPOCOB. Bompock! coiepkaT NOHATHS, (PaKThl U METO/IbI, 3HAHHE KOTOPBIX I0JIKECH
IPOJEMOHCTPHPOBATH CTYACHT Ha dK3aMeHe. [Ipu oTBeTe mo OmiieTy He0OOXOAMMO 3HATH TAKXKE BCE
MOHATHUSL U YTBEP)KICHMSI, Kacaroluecsi TEOPETUYECKHMX BOIPOCOB M pelIeHUs 3aaad. Bompocsl
CTpYNIIUPOBAHbI B OJIOKU MO YYEOHBIM JUCLUILIIMHAM.
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MATEMATHUYECKH AHAJIN3
I

OcHoBHbIE 37eMeHTapHble (DYHKIUU (CTENEHHbIE, MOKa3aTelbHble, TPUTOHOMETPUUYECKUE U
Jorapu(pMuUecKkre) u 00paTHbIE K HUM.
[IpousBosHas GyHKIMH, FEOMETPUUECKUN U (PU3NUECKUI CMBICI. BBITYyKIIOCTD.
[IpaBuio Jlonmmrans.
[TepBooOpa3Has u HeonpeaeneHHbId nHTerpast. CBOMCTBA.
Onpenenennblil uuTerpan. CroiictBa. Kiaccsl HHTErprpoBaHHBIX PYHKIUHI.
Onpenenenre JIMHHBI KPUBOM M MOIIau (UTYPHI.
OyHKIMoHanbHbIN psaa. Cxogumocts. Psaa Teinopa.
Crenennsie psaapl. O0macTh cxoaguMocTH. CBONCTBA CTENEHHBIX PSIOB.
KpuBosmmHelinble nHTErpaibl. Berancnenus.

. JIBOiTHBIE M TpOIiHBIE HHTErpAJIbl. JIBOMHON MHTETpa B MOJISPHBIX KOOPAUHATAX.

II
[Ipenen nocnenoBaTeIbHOCTH, apupMETHUECKUE JEUCTBUS HAJl PEACTIOM.
Cxonsmuecs nocnenoBarenbHocTi. Kputepuit Komn.
MoOHOTOHHBIE TOCTEN0BATENbHOCTH. [Ipenen MOHOTOHHOM MOCIEN0BATEIBLHOCTH.
HenpeprsiBHOCTH (yHKIIMM B TOYKE W Ha MHOXecTBe. Teopema bombmano-Komm o
MIPOMEXYTOYHOM 3HAUYEHUHU HETIPEPhIBHOM QyHKIIMN. MeTo1 MHTEpPBAJIOB PELICHHS HEPABEHCTB.
HemnpepsiBHOCT 1 paBHOMEpHAasi HEMIPEPHIBHOCTh DyHKIIMKM Ha nHTEepBaie. Teopema KanTopa.
Teopemsl Posuts u Jlarpanxka o cpearem s nuddepeHuupyemMbix GyHKITHMA.
VYcnoBusi MOHOTOHHOCTH —AuddepeHuupyeMoil GyHKIMM Ha HMHTEpBalE. DKCTPEMYM.
Heob6xonumoe ycnosue. Jloctarounoe ycioBue.
Uucnosoii psana. Kpurepuit cxoaumoctn Komu. HeoOxomgumoe ycioBuUE CXOIUMOCTH.
AGCOMIOTHAS CXOAUMOCTD.
Huterpan ¢ nmepemeHHbIM BepxHuUM mnpenenoMm. @opmyna Herorona-JleliOHUIIA BBIUKCICHUS
OTIpeJIeIEHHBIX UHTETPAJIOB.

®opmyna u psag Teinopa. Pasnosxenue B psin Teitnopa GyHkimit e*, cosx, sinx.

AJI'EBPA
I

AnreOpandeckasi 1 TPUTOHOMeTpHUecKast (hopMa KOMILIEKCHOTO unciia. CloxkeHue, BhIUUTaHuE,
YMHOJKEHUE, JIEJICHUE U BO3BEJCHUE B CTENEHb KOMIUIEKCHBIX 4Hcel. M3BineueHne KopHen u3
KOMIUIEKCHBIX YHUCE]I.
Omnpenenurens KBaJpaTHOM MaTpuibl. MuHOp M anredpanyeckoe AomnojHeHHe. Paznoxenune
OTIpeNIeNIUTENS 1O AJIEMEHTaM CTPOKH WM CTOJIOLA.
O6patumelie MaTpuiisl. Popmyna 06paTHOI MaTPHUILBL.
Jluneiitnple mnpocTpaHcTBa. lIpeoOpa3oBaHue KOOpAMHAT BeKTOpa (dJIEMEHTa JIMHEHHOTO
MIPOCTPAHCTBA) MPH MEPEX0JIe OT OJHOTO Oa3uca K APyromy.
CucreMa nuHEHHBIX areOpanyeckux ypaBHeHui. YacTHoe 1 olliee penieHus.
[Iporecc opTOroHaqM3aUM M CyLIECTBOBaHHE OPTOHOPMHPOBAHHBIX 0a3MCOB B E€BKIUIOBOM
IIPOCTPAHCTBE.
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Jluneitapie oneparopbl. COOCTBEHHBIE YKCIA U COOCTBEHHBIE BEKTOPHI IMHEHHOTO OrepaTopa.
XapakTepuCcTUYECKUH MHOTOWIEH JIMHEMHOTO OIlepaTopa.

II
Kpurepuii 00paTuMoCT! MaTpHIIBL.
Kputepuii COBMECTHOCTH CHCTEMbl JIMHEHHBIX aireOpandyeckux ypaBHEHUH (Teopema
Kponekepa-Kanennn).
Teopema o cyiiecTBOBaHMHM OPTOHOPMHUPOBAHHOTO Oa3uca B €BKJIMJA0BOM IIPOCTPAHCTBE.
Teopema o cyiiecTBOBaHMM COOCTBEHHOI'O BEKTOpPA JIMHEHHOrO OIeparopa B KOMILUIEKCHOM
JIMHEHHOM IIPOCTPAHCTBE.

JANOPEPEHIIMAJIBHBIE YPABHEHUA
I

[TonsiTe 0ObIKHOBEHHOTO AU(QepeHnanbHoro ypasHeHus. Pasusie ¢popmbl 3anucu. YactHoe
pemenue. Obuiee pemenue. [locranoBka 3agaun Koy nis ypaBHeHHs N-To MopsIKa.

Teopema [Inkapa o CylmecTBOBaHUM U €IMHCTBEHHOCTH pelleHus 3aaaun Komu 1 ypaBHeHuUs
!/ )
y'=f (X, y) B CJIy4ae MpsIMOYTOJIbHOM 00JacTH.

OmnpeneneHne JIMHEWMHOTO OJHOPOJHOTO M JIMHEMHOTO HEOJHOPOJHOTO YpaBHEHUS N-TO
nopsiika. @yHaameHTanpHas cuctema penteHuit. Ctpykrypa oOuiero pemieHus. /lerepMuHaHT
Bponckoro. JIuneinble ccTeMBbI ¢ MOCTOSHHBIMH KO3 (QUIIMEHTaMU.

Oynkuus ['puna. Teopema o cyliecTBOBaHUU U €IMHCTBEHHOCTH (DyHKIMH [ 'pHHa.

[loHsATHS NMHEWHOTO W KBa3WJIMHEWHOTO JU(PQPEepeHInanbHOIO YpPaBHEHUS C YaCTHBIMU
MIPOU3BOIHBIMHU TIEPBOTO MOPSIIKA.

II
Teopema o CTpyKType OOIIETo pemeHus JMHEWHOTO 0JHOPOHOTO MU hepeHInaaTbHOTO
ypaBHEHHs N-TO MOPSI/IKA.

JIUCKPETHASI MATEMATHUKA

I
MmuoskectBa. CriocoObI 3aJaHUsT MHOYKECTB
Onepanuu HaJx MHOKecTBaMU. CBOMCTBA oniepaliiid HaJl MHOKECTBAMH.
MontHoCTh MHOXKECTB. DOpMyITa BKIIOUEHHUS-UCKITFOYCHHUS.
OTtHomenusa. CBOMCTBA OTHOIICHUI.
bynesbr ¢pyakiun. CrocoOs! 3aaanus. MuHUMU3ANMs OyJIeBBIX ()YHKIIHM.

II
JlemMma o pazoueHuM.
Pasmemenus. Jlemma o KoJIm4ecTBe pa3MenIeHNH C TIOBTOPEHUSIMHU B 0€3 IIOBTOPEHUIA.
[TepecTtanoBkH. JleMMa 0 KOJTMYECTBE MEPECTAHOBOK C MMOBTOPCHUSMH U 0€3 TIOBTOPEHUH.
Coueranus. JIemMa 0 KOJMYECTBE COYETAHUM C TIOBTOPECHHUAMU U 0€3 TOBTOPEHUH.

TEOPHSI BEPOSITHOCTEN
I

OmnpenerneHne BEPOSATHOCTH COOBITUS (CTAaTUCTHUECKUE, KIIACCUYECKOE, aKCHOMATHYECKOE).
dopmyna nMoaHOH BepoaTHOCTH, popmyisl baiieca.
Teopemsl MyaBpa-Jlamaca.
Cnydaiinas Benn4MHa, QYHKIMS pacrpeieneHus, He3aBUCUMOCTb.
JIMCKpeTHbIE ~ pacrpenesieHusi:  OMHOMHUAIBbHOE,  IyaCCOHOBCKOE,  T'€OMETPHYECKOE,
OTpHILIATEIbHOE OMHOMHATIBHOE.
HenpepriBHbIE pacnipenenenus: HopmanbHoe, Koy, nokasareabHOE, paBHOMEPHOE.
HucnoBble XapaKTEpUCTUKU CIIyYalHBIX BEJITUYMH.
[lenTpanbHas npeaenbHas Teopema.
II
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@yHKIUA pacipeieseHus CllydalHON BEJIMYUHBI U €€ CBOKCTBA.
MaremMarnueckoe 0XKUIAAHUE, TUCIIEPCUs CIIy4aiiHOM BEJIUYMHBI U UX CBOMCTBA.
3akon 6osbmx yucen. Hepasencto UeOwmmena. Teopema UeOnimiena.

3akoH Oousbiux yncen. Teopembl MapkoBa u bepryrm.

Teopema ci10KkeHHUS BEPOATHOCTEN.

VYcnoBHas BEpOATHOCTb. TeopemMa YMHOXKEHUS BEPOSITHOCTEM.

ogakrwdPE

MATEMATHUYECKAS CTATUCTHUKA
I
1. Tlonatue reHepanbHOM COBOKYHMHOCTH U BBIOOPKU. JIMCKPETHBIM CTAaTUCTUYECKUN psif
pacrpeiefieHni BBIOOPKH M €T0 YUCIOBBIE XapaKTEPUCTUKH.
2. UYwucnoBble XapaKTEPUCTHKH CTAaTHCTHYECKOTO pacmperesieHus BBIOOpKU. HHTepBaibHOE
CTaTHUCTUYECKOE paclpe/iesieHne BEIOOPKH U €ro YHCIOBbIE XapaKTePUCTUKH.

2 . 2
3. Pacnpenenenne ). CBoiicTBa )~ pacrpenencHHs.

Pacnpenenenne Cteronenrta. Pacnpenenenne ®umepa-CHenexopa.
Ouenka cratuctuueckux runores. Jlemma Helimana-ITupcona.

II
OueHuBaHue NapaMeTpoB B pacupeaesieHusIX. MeTo MOMEHTOB.
OreHuBaHuE TAPaMETPOB B pacipeesieHusIX. MeTo 1 MaKCUMaIbHOTO TIPABIOIIOA00HS.
CaoiictBa onieHok. HepaBenctBo Kpamepa-Pao.
JloBEepUTENbHBI WHTEPBAI I OICHKHA CPEIHEr0 HOPMAJILHOTO pACIpECIICHHs, eCTu
JCTIEPCHUS U3BECTHA.
5. [loBepurenbHBIH HHTEpBaT JUIsI OLIGHKH CPEIHEro HOPMAJbHOTO pAaCIpeneieHus], eciu
JCTIEpCUS] HEM3BECTHA.

ok~

PoONE

TEOPUSA CJIYYAHHBIX ITPOIIECCOB
I

1. Cnyuyaiinplii nporiecc. XapaKTEpPUCTHKU CiaydaiiHOTO Tporecca. Kmaccudukamus ciydaiftHbIX
MIPOLIECCOB.
B3aumnas xoppensunoHHas QyHKUIUS CIy4alHbIX POILIECCOB, €€ CBOMCTBRA.
Craunonapssie npoueccsl. CTaMOHAPHOCTD B Y3KOM M IIIMPOKOM CMBICIIE.
[TyacconoBckuii mporecc. CBOMCTBA MyaCCOHOBCKOTO ITpoliecca.
Buneposckuii npouecc. CBoCTBa BUHEPOBCKOIO Mpoliecca.
CrnekTpalibHasi INIOTHOCTh CTALMOHAPHOTO CIY4ailHOro mpouecca.
Ilenmn Mapkoga.
Koppensumonnsle (QyHKIUM MOPOU3BOAHOW W HHTErpaiga OT CTAlMOHAPHOTO CIIy4ailHOTo
npoiiecca.

ONoGORWN

II
1. HurerpupoBanue ciaydaitHbix GpyHkuuid. Teopema 06 HHTErpUPYEMOCTH CITy4aifHOTO IIpoIiecca.
Oproauueckas TeopeMa s 1enei Mapkosa.
3. IIpouecc GpoyHOBCKOrO ABWXEHUS. Pactipeienenue BeTUUUHBI MAaKCUMAJIbHOTO CMEICHHUS
OpPOYHOBCKOM 4acTHIIBI 32 (PUKCHPOBAHHOE BpEMSI.

N

5. THUIIbI 3AJAY

3K3aMCHaHHOHHBIﬁ ouner r OCYAApCTBCHHOTO  3JK3aMCHA  BKJIKOYACT 3aJlaHusa 110
JUCITUTIIIMHAM. «MaTeMaTuuecKuit aHalIu3»», «Anre6pa U TCOMCTPUAI», TCOpI/IH BepOHTHOCTCﬁ n
MareéMaTudeCKasa CTaTUCTHUKaA», «ﬂmp(pepeHuHaanme YPpaBHCHUA», «I[I/ICKpCTHaﬂ MaT€MaTHuKay,
«YucneHnHnlie METOOBI», «MeTo bl OIITUMH3AIIUN», «I3BIKM W METOMbI mporpaMMHupOBaHUA»,
«KOMHLIOTCpHBIe CETH». 3I[CCB MMPpEaACTaBJICHBI TUIIBL 3aJIaHuUi.



O0pa3upl 3a1aHuii

[To mucuunnunam «MaTeMaTHYeCKU aHAIU3» U
«InddepeHunanbHbie ypaBHEHUA»

«3anaun JUTS IOATOTOBKH K 'NA 01.03.01.pdH» 1o
cepuike https://cloud.mail.ru/public/4qvij/daBRsNH]jp (kadeapa

MAHu/lY).

[To mpucuunnune «Aaredpa u reoMeTpus»

(2x +5y +4z+1t=20,

|X +3y + 2z +t=11,
|2x+10y+9z+7t:40,

3aoanue 1. Pemuth cucteMy ypaBHEHUN METOJIOM
l'aycca

[3x+8y + 9z + 2t =37.

[To mucimnnuue «{uCKpeTHAsE MaTEeMATUKA)

3aodanue 1. 30 yenoBek ToJoCyIOT 3a 5 KaHANAATOB. CKOJBKUMHU CITOCOOAMH 3TO MOKHO
CIeaTh, €CIIN

a) TOMMEHHOE TOJIOCOBAHUE;

0) YIUTBIBACTCS TOJIBKO YUCIIO TOJIOCOB, MOJAHHBIX 33 TO WJIM HHOE TIPEII0KECHHE?

Ilo mucummnianne «MeToabl ONTHMHU3AUH»

3aoanue 1. llpuBenure onpe/ereHre MiIaHa U OMOPHOTO IJIaHa 3aJ1a4u JJUHEHHOTO
MIPOTrpaMMHUPOBAHUS.

[To mucrumnHe «Teopusi BeposiTHOCTEH U MaTeMaTHYeCKast
CTATHCTHKA»

3aoanue 1. VI3 ypHbl, B KOTOPOU cHayana ObUIO N OeIbIX U M YepHBIX MIAPOB, OJHY 3a
npyroit 0e3 Bo3BpallleHHs BbIHUMAIOT Tpu Imapa. O6o3Haunm A, B coObiTus: «BTOpOI 1mI1ap
YEPHBIWY,

«TIEPBBIH MIap YepHBII» COOTBETCTBEHHO. BHIYMCINTE BEPOSITHOCTD P( Al B).

Ilo mucuunauHe «KOMI’[L]{)TCPHLIC ceTn»

3aoanue 1. HayanpbHble YCJOBHUSI: II0Jb30BaTeNlb A IMOCBUIAET JNOKYMEHT Ha I€YaTh.
Ileyaraercss TONBKO BEpXHsAA IOJOBMHA JOKYMEHTA. Y IPYTUX IOJIb30BATEJCH aHAJIOTMYHBIE
JOKYMEHTHI Ieyararorcsi HopMaibHo. [lonb3oBatens A panee padoran B cucteme Windows XP
HO 3aTE€M IEpENIEN Ha HOBYIO OIIEPAllMOHHYIO cuctemy. IIpuHTEp ocTancs npexHuM.
Ha3zoBute BO3MOXHBIE IPUUMHBI, H3-32 KOTOPBIX BO3HUKAET MpodIieMa C MeyaThlo.
[Ipennoxxnure pekoOMeHJalMK Ul BOCCTAHOBJIEHUSI HOPMAJIBHOM MeUYaTH.


https://cloud.mail.ru/public/4qvj/daBRsNHjp
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I1o qucimminae «YucjaeHHbIe MeTOAbD»

3aoanue 1. TlocTpouTh MHTEPIOSIMOHHBIA MHOTOWICH Jlarpanka /i Ta0JIMIHO
3aJaHHOU (PYHKITHH.

IIo JUCHUIIIINHE «S3BIKH K METO/AbI MPOIrPaMMHUPOBAHUN

3aoanue 1. CocraBuTh IporpaMmy BBIYHCIICHUS 3HaYeHUN byHKIMH
kn . Km _
u(x)=2xe(X) +y(x) 8 xk= CCcos™ +dsin (k:O, 6), comi
TOYKAxX 6 6

Po=1, Py(X) =mx, P,y (X) = 2P (X) - mP_; (x),
a bk - k03¢ pULIMEeHTHI, BEIYUCISIEMBIE TIO (hopMyIam:

a=4+¢e+csin k(kz—lfn);
‘ cos(2k ) (k =1, Zn);

b=k+m*+
C

k k

c,d, I, n, m, & - ucxomusie nanmbIe.

BuIBeCTH 3HAYCHHE (bYHKHI/II/I U( BO BCEX TOYKaAX, a TaKXK€ MaKCUMAaJIbHOEC €€ 3HAYCHUC

X)

TOYKY, B KOTOpOﬁ OHO JOCTHUTACTCA.
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6. OBPA3EIl DK3AMEHAIIMOHHOT'O BUIETA U KPUTEPUHN OLNEHUBAHUSA

MUHUCTEPCTBO OBPASOBAHUS U HAYKU JIHP
'OV BIIO «JIOHELIKMI HALIMOHAJIbHBIN YHUBEPCUTET»
®AKYJIBTET MATEMATUKU U UTHO®OPMAILIMOHHBIX
TEXHOJIOT U1

Hanpasnenue noarorosku 01.03.02 Ilpuknagnas maremaTuka u uHgpopmatuka F'MA
[Mpodune CTaTucTHKA
OO6pazoBarenpHas porpaMma - GaKkajJaBpuaT

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1 [lonste muddepeHurpyeMoili B TOUKE M Ha MHOXECTBE (YHKUUU OJIHOM
nepeMeHHoM, HeoOxoaumoe ycioBue muddepenunpyemoctu. Teopema Jlarpamka O KOHEUHBIX
MpHUpAIIECHUSIX.

2 Merton  kacaTtenbHBIX JUISI  PELICHUS HEJIMHEHHBIX  YPABHEHWH, YCIOBHUE
MPUMEHUMOCTH METO/IA.

3 B m1axMaTHOM TypHHpe MPUHHMAIN ydacThe K IaxmaTHCTOB, TIpHYeM KaKIbli 13
HHUX CBhITpaJI TOJIBKO OJJHY IMMAPTUIO C KAXKABIM U3 OCTAaJIbHBIX. CKOJIBKO BCETO HapTI/Iﬁ OBLIIO CBII'PaHO
B 3TOM TypHuUpe?

Ilpoepamma T'ocydapcmeennoti umozogou ammecmayuu (IK3amMeHa) O NOJIYYeHUs
keanupuxayuu «Axademuyeckuil 0Oaxaniagpy ymeepxcoena Yuenvim cogemom paxyivmema
MaAmemMamuru u UHGOPMAYUOHHBIX MEXHO02UL, NPOMOKON Ne om«__» 20 2.

Jlexan dakynbrera Marematuku u UT N.A. MouceeHko

3aB kadeapoit TeoOprun BEpOSTHOCTEH
MaTEMaTUYECKOU CTAaTUCTUKHU b.B. bonaapes

Kpurepun onenuBanus

Kaxip1ii OmiteT Ha rocyJapCTBEHHOM 3K3aMEHE COJICPXKUT J[Ba TEOPETHUECKUX BOMpOca U3
paszena 3 U OJHO NMPAKTHUKO-OPUEHTHPOBAHHOE 33aJaHME, TUIBI KOTOPHIX yKa3aHbl B paszzene 4
HACTOsIIEN IPOrpaMMBl.

B otBere Ha 11000#1 TeopeTHUeCKHii BONPOC HEOOXOIMMO MPUBECTH BCE MEPEUUCIICHHBIE B
BOIPOCE METOJIbl, ONpEeAETIeHNUs MOHATUH U (GOpMYyIMPOBKU yTBepxkaAeHUM. [[ng yrBepkaeHuil c
MIOMETKOM «J10Ka3aTh» HE0OX0MMO NMPHUBECTH JI0Ka3aTenbcTBa. [Ipu oTBeTe Mo OmiteTy He0OX0MMO
3HATh BCE MOHATHUS U YTBEP)KJIEHUS, KACAIOLIUECS TEOPETUUECKUX BOIPOCOB M PEIICHUS 3a/JaHUs.
Kaxiplif TeopeTndeckuil BOIpoc OLEHUBaeTCsl UCXOAd U3 MakcuMalibHbIX 30 0ayioB, a MPaKTUKO-
OpUEHTUPOBAHHOE 3aJ]aHHWE UCXOJs U3 MaKcUMalbHBIX 40 0auioB, B 3aBUCUMOCTH OT TOJHOTHI
COOTBETCTBEHHO PACKPBITUS TEOPETUYECKOIO BOIPOCA U PELIEHUS MPAKTHUKO-OPUEHTHPOBAHHOIO
3amaHus. YneHsl W mpeacenaTellb TOCyJapCTBEHHOM —AaTTECTAallMOHHOM KOMHCCHM HMEIOT IPaBo
3a/1aBaTh YTOUHSIOIIME M JAOINOJHUTENIBHBIE BOIPOCHI IO HacTosAlled mporpamme. OTBETHI Ha
JIOTIOJTHUTENbHBIE M YTOUYHSIOUIME BOIPOCHI BIMSIOT HA IOJIHOTY PACKPBITHS COOTBETCTBYIOLIETO
TEOPETUYECKOT0 BOMPOCA MJIM PELICHHs 3a7a4l U KOJIMYeCTBO HaOpaHHBIX 3a 3TO 3aJjaHue OaJlIoB.
KonnuecTtBo 6ayuioB 3a 5K3aMeH BBIYMCISIETCS IMyTEM CYMMHUpPOBaHUS 0ayuioB, HAOpaHHBIX 3a BCe
3aJjaHus U3 Ouiera.
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Pe3ynbTaThl rocyapCcTBEHHOTO 3K3aMEHa OLIEHHMBAIOTCS 10 CHCTEME, KOTOpasl IEHCTBYET B
JouHY («oTinn4HO», «XOpOIO», «YIOBIETBOPUTEILHO» U «HEYAOBJIETBOPUTEIbHO», 1O 100-
OamnpHOM mmKane, a takke mo mkane ECTS) m oOBABIAIOTCS B TOT K€ JEHb MOCJE 3aKPHITOTO
3aceaHMsl SK3aMEHAI[MOHHON KOMHCCHH.

Coomeemcmeue wkan oyenueanus, npunamoe 6 /lonHY

Ouyenka no Ouyenka no 6anvHOll WIKae, KOMopas Ouyenka no zocyoapcmeeHHoll
wikane ECTS ucnoavzyemcs ¢ /JonHY uiKane

A 90-100 5 (omauuno)

B 80-89 4 (xopowio)

C 75-79 4 (xopowo)

D 70-74 3 (yooenemeopumenvbHo)

E 60-69 3 (yoosnemeopumenvHo)

FX/F 0-59 2 (neyodoeremsopumenvho)

7. MATEPHAJIBHO-TEXHUYECKOE OBECIHEYEHUE I'OCYJIAPCTBEHHOM
HUTOIOBOM ATTECTAIIAU

Jlis mpoBeneHusi TOCyIapCTBEHHOW HWTOTOBOM aTTEeCTAallMU HCHOJb3YEeTCS ayauTOpUs C
KOMIUIEKTaMU MeOenn, yaoOHas Il TPOBEJACHUSI YCTHOTO dK3aMeHa Komuccuen (Hampumep, 604,
610 B ['maBHOM Kopmyce JJoHHY), OaHKM Il YCTHBIX OTBETOB, KOMIUIEKTHI OMJIETOB, TIpOTrpamMma
9K3aMEHa C KPUTEPUSIMHU OLICHUBAHUSI, BEIOMOCTH, TPOTOKOJIbI, 3aU€THbIE KHUKKHU CTYJAEHTOB.

8. PEKOMEHJIOBAHHAS JIUTEPATYPA

Koa-Bo Hanu4uue
Ne IK3EMILISAAPOB | 3JIEKTPOHHOM
HaumeHnoBanue
n/n B OM0JIMOTEKE BEpPCUH B
JMouHY IbC
Ocnoenasa numepamypa
1. I'enpdang, Y. M. Jlekuuu o smHEHON anredpe / M. M.
I'enbdang. - 5-e u3za. - Mocksa : JIoopocser : MITHMO, 20 -
1998. - 320 c.
2. Wneun, B. A. Jluneitnas anredpa v aHAIUTHYECKAS

reoMeTpus : yuel. sl CTYIGHTOB YH-TOB M TEXH. BY30B,
o0yaroIuXxcs 1o crenuaibHocT "MaTteMaTuka',
"[Ipuknagnas Mmaremaruka u nHpopmaruka" / B. A. 42 +
Unpun, I'. /1. Kum ; MockoBckuii roc. yH-T uMm. M. B.
JlomoHocoBa. - 3-e u3a. - Mocksa : [Ipocmekr, 2008. -
393 c.

3. Koctpukun, A. 1. BBenenue B anrebpy : Yueb. ans
CTYIAEHTOB YH-TOB, 0Oy4aroil. o cren. "MartemaTtuka" u
"ITpuknannas maremaTtuka". U.1 : OcHoBbl anredpsl, Y. 2 6 -
: Jluneiinas anredpa, Y. 3 : OCHOBHBIE CTPYKTYpPHI
anreOpsl / A. 1. Koctpukus. - M. : ®uszmatiut, 2000.

4. Kypom, A. I'. Kypc Bbicieii anredpsl : ydeOHUK A7
CTYJCHTOB BY30B, O0y4arOMINXCS MO CIEUATBHOCTSIM
"Matemaruka", "[Ipuknagnas marematuka" / A. T 94 -
Kypor. - 17-e u3a. - Cankr-IlerepOypr : Jlans, 2008. -
431 c.
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[Ipockypsikos, Y. B. COopHUK 3a/1a4 110 JIMHEHHOM
anreOpe : yue0. mocobue / U. B. [Ipockypsxos. - U3a. 13-
e. - Caukr-IlerepOypr : Jlans ; Mocksa, 2010. - 480 c.

27

Wnwun, B. A. Marematuueckuii aHau3 : y4eOHUK : B 2 4.
Y. 1,2 /B. A. Unwun, B. A. CagoBanunii, b. X. Cenyos ;
nox pex. A. H. Tuxonosa ; Mock. roc. yH-T um. M. B.
JlomoHOCOBa. - 3-¢ u3n. - M. : IIpocnekt : M3x-80 MI'Y,
2007. - 660 c.

46+46

Kynpsasues, JI. 1. Kypc matemaTn4eckoro aHanusa
[Texct] : B 3 T. : y4eOHHK Ui CTYACHTOB BY30B,
oOyuarouuxcs 1o eCTeCTBEHHOHay4. U TEXH.
HampasJIeHUAM U cnennanbHocTaM. T. 1 - 3:/JIL J1.
KynpsBues. - U3n. 7-e. - Mocksa : poda, 2008. - 701 c.

44

COopHUK 33724 IO MaTEMAaTUYECKOMY aHaIu3y : YueO.
nocooue. T. 1 - 3 /J1. JI. Kyapsasues, A. JI. Kyracos, B.
N. Yexnos, M. U. [llabynun ; [Tox pen. JI. .
KynpsiBuesa. - 2-e uzn. - M. : ®mmariur, 2003.

20 + 23 + 96

Apxumnos ['.B. Jlekunu mo mareMaTndeckoMy aHaJm3y /
I'.B. Apxunos, B.A. CagoBanunii, B.H. Yybapunos. -
M.: Beicmasg mkoina, 2000. — 695 c..

10.

Wnena B.A. Maremarnueckuii aganus. T. 1-3./ B.A.
Uneun, B.A. Canoanunii, b.X. Cenmos. - M.: Hayka,
1979.

14+10+23

11.

Bunenkun, H. 5. KomGunaropuka / H. 5. Bunenkus. -
M. : Hayka, 1969. - 328 c.

12.

Angnepcon JI. A. JluckpeTHas maTeMaThKa U
kombOunaropuka / [1. A. Aanepcos ; Ilep. ¢ anrn. M. M.
benosoii ; [lox pen. C. C. llIkunbusika, M. P. Caunr-
AwmeTtoBa. - M. u ap. : Bunbesmc, 2003. - 960 c.

13.

AmmvanoB C. A. Teopust onTUMHU3alUK B 33/1a4ax U

ynpaxkuenusix / C. A. Ammanos, A. B. Tumoxos. - M. :
Hayxka, 1991. - 446 c.

14.

Tanen6aym D. C. Komnberotepasie cetu / 3. C.
Tanen6aym, /1. Ya3eposn ; [mep. ¢ anra. A. ['peOGeHbKOB].
- 5-e m3x. - Cankr-IletepOypr [u np.] : [Turep, 2012. -
955 c.

15.

Kypoys J. ®. Komnberotepsslie cetd : MHOroypoBHeBas
apxutektypa Murepnera / xxeiimc @. Kpoys, Kut B.
Pocc ; [IIep. ¢ anrn. A. Ky3uenos, A. JleonTtseB]. - 2-¢
u3n. - M. : Ilurep ; CII6. u ap. : [Turep IIpunt, 2004. -
764 c.

16.

Wnbun, B. A. AHanuTudeckas reoMeTpus : y4eOHUK s
¢u3. crienmanbHOCTe| U cnenuansHocTy "Tpukinagnas
matemaruka" / B. A. Uneun, O. I'. Ilo3wsk. - U3n. 7-e. -
Mocksa : ®uszmarmut, 2009. - 223 c.

97

17.

Knerenuk JI. B. COopHUK 3a1a4 IO aHATTUTUYECKOM
reoMeTpud : [yue6. mocobue s BTy308] / 1. B.
Knerenuk ; mog pen. H. B. E¢umosa. - 17-e u3a. - Cankr-
IetepOypr : IIpodeccus, 2009. - 199 c.

140
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18.

baxsanos H. C. YUucneHHnbie MeTOHI : yae0. mocodue ass
CTyZeHTOB (pu3.-MaT. cnenuaibHoctelt By3oB / H. C.
Baxsanos, H. I1. )Kuakos, I'. M. KoGenabkoB ; Mock. roc.
yH-T uM. M. B. JlomonocoBa. - 5-¢ uza. - M. : BUHOM.
JIa6. 3nanui, 2007. - 636 c.

50

19.

Hontpsrun JI. C. O6pikHOBEeHHBIE AU dHepeHnanTbHbIe
ypaBHeHus : [yaeOnuk i By3os] / JI. C. [lortpsrus. - 3-
e u3l. - Mockaa : Hayka, 1970. - 332 c.

96

20.
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