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dopmMa poBeIeHUS BCTYIMUTEIbHBIX UCIBITAHUN: M eCH .
[TponomxurensHocTh — 3 yaca (180 munyT).
Pesynbrate! oniennBarotcst no 100-6amibHoi mikase.

B ucneiTannsIx BapruaHThl TECTOBBIX 3a/IaHUM 11O 16 BOMPOCOB (3aaHuil) B KOKIOM
BapHUaHTE.

Hwxuuii mopor npoxoxaeHust — 30 6amios.

Bo Bpems sk3aMeHa 3alpemnieHo IMOJb30BaThCsl ydeOHWKaMH, KOHCIIEKTaMH,

JIPYTrOM JIUTEPATYPOH, a TAKIKE TEXHUUYECKUMU CPEICTBAMU CBSI3H.

B nporpamme npecTaBieHsb:

e 00pa3libl TECTOB U X OIICHKA;
® cojepxaHue OJIOKOB T€M, HA OCHOBE KOTOPBIX COCTABIICHBI TECTHI;
® OCHOBHas W JIOTIOJHUTENIbHAS IUTEPATYpA.

AHCJIJISI!!PII/I I10 BCTYIIUTCIIbHBIM UCIIBITAHUAM IIPUHHUMAIOTCA Ha cneny}omnﬁ JCHb

I10CJIE OITyOJIMKOBAHUS PE3YyJIbTaTOB.



OO0pa3ubl TECTOB U UX OIIEHKA

SAnpo u 06pa3 TMHEUHOT0 0TOOPaXKEHUSI BEKTOPHBIX IPOCTPAHCTB.

Kaxkoe oroOpaxeHnue Ha3bIBa€TCS TUHEHHBIM?

[ToHaTHE €BKINIOBA NPOCTPAHCTBA.

[TonsiTe opTOHOPMUPOBAHHOTO Oa3uca.

®opwmyna ['puna.

Kak HaxoauTcs painyc CXOJUMOCTH CTEIIEHHOTO psija?

YTo Takoe KOMIJIEKCHOE YHCIIO, MOJYJIb U apPTYMEHT KOMILJIEKCHOTO Yucia?
MuoxectBa A, B, C conepxat Tpu, IECTh U YETHIPE JIEMEHTa COOTBETCTBEHHO.
qI/ICJ'IO CIOCO0OB, KOTOPBIMH MOYXHO COCTaBUThb TPOWKY 3JIEMEHTOB M3 KaxKIO0ro
MHOKECTBA, PABHO:

LONoakrwWdE

1) 13 2) 72 3) 36 4) 30

Q. Bribepute  mpaBuiibHbI  BapuaHT.  [loib30BaTeNbCKUW — TUI  JAHHBIX,
OOBEIUHSIONINN JAHHBIE U METObI 00PAOOTKHU:

1) Knace 2) O0BeKT 3) Dx3eMIuIsAp 4) Ilarrepu

10. BweiGepute mpaBuiIbHBIN BapuaHT. Onepalius GOpMHUPOBAHUS HOBOTO OTHOILICHUS,
BKJIFOYAIOIIETO TOJIBKO TE€ KOPTEXU IMEPBOHAYAIBHOIO OTHOLIEHUS, KOTOPHIE
YIOBJIETBOPSIIOT HEKOTOPOMY YCIIOBHIO, Ha3bIBAETCS:

1) Beibopkoii 2) O0benuHEHUEM

3) [lepeceuenunem 4) CoequHeHuemM

11.  Haiitu npousBoanyto GyHKuuu f(x) = S|n(22) :
cos(x“)

12.  Haiitu uHTErpam Iln xdx.

13. HeopuentupoBansslii rpad 3aman cnuckom peodep: (1, 2), (2, 3), (1, 5), (4, 3), (1,
4). Ero matpurieli CMEXXHOCTH SIBJIICTCSI MaTPHIIA:

—10 —-10—-1 1 0101
1-1000 —11000
Hf o1010 2) 0-10-10
00 0-11 0 00-11
00100 00 0-10
10101 01011
11000 10100
3Yfo1010 101010
00011 10100
00100 10000

14. B rpymmne 12 neBymek u 5 ronHomei. Yucio cnoco6oB, KOTOPHIMH MOKHO
COCTaBUTH TaHIIEBAJIbHYIO Mapy, PaBHO:

1) 125 2) 512 3) 60 4) 17

15. Pa3paborarh aJroput™M, roTOBBIA K MPOrPaMMHUPOBAHUIO, JISI MOUCKA KOPHS
OJTHOMEPHOU (PyHKLIMM B OTpaHUYEHHON 00JIaCTH.

16. Ilocne mpocmotrpa ¢uibMa 3pUTEIM MO OYEpPEId OIEHUBAIM (PUIBM IIEIBIM
qucyioMm 6amioB oT 0 10 20. B kaxaplii MOMEHT BPEMEHU PEUTHUHT (DHJIbMa BBIYMCIISICS



KaK CymMMa BCEX BBICTaBJIEHHBIX OICHOK, ACJIEHHAs HAa MX KOJIMYECTBO. B HEKOTOpHIH
MOMEHT BPEMEHHU | PEUTHHI OKa3ajcs IEeJbIM YUCJIOM, a 3aT€M C KaXXIbIM HOBBIM
MPOTrOJIOCOBABUIMM 3pHUTENIEM OH YMEHbIIaNcs Ha efuHuiy. Kakoe HaumOosbiee
KOJIMUYECTBO 3pUTENCH MOTJIO MPOT0JI0COBAThH MOCIE MOMEHTa 17

Bapuaﬁmbl OYeHUBaHUsl omeemos

Bonpocs 1-10 onennBaroTcs MakcuManbsHO B 2 6amta. Kputepuu onieHKH:

0 OayIoB — OTBET HE JaH.

1 Gam1 — 1aH HENOJHBINA TPaBUIbHBIA OTBET.

2 OaJnia — 1aH MOJIHBIN TPaBUJIbHBIA OTBET.

Bomnpoc 4. [lonsaTre eBkInaI0Ba NPOCTPAHCTBA.

[TpaBuiibHBIN OTBET — 2 Gaiia, HeTpaBUIbHBIN 0TBET — () 0asIoB.

IIpasunvusiit omeem: BEKTOpHOE POCTPAHCTBO V HA3BIBAETCS €BKJIMIOBBIM, €CITN
Ha HEM 3a/laH0 CKaJsIpHOE TMpPOM3BEICHHUE, T.€. OWIMHEHHAas CUMMETPUYHAS
MOJIOKUTENBHO ONpeieTeHHast (YHKIMS IBYX BEKTOPHBIX apryMEHTOB.

Bomnpoc 5. [TonsiTue opToHOPMUPOBAHHOTO Oa3wuca.

[TpaBuiIbHBIN OTBET — 2 Gaiia, HeTpaBUIbHBIN 0TBET — () 0aJIIoB.

Ilpasunvuvii  omeem: bazuc B €BKIHIOBOM IPOCTPAHCTBE  HA3BIBACTCS
OPTOHOPMHUPOBAHHBIM, €CJIM BCE €r0 BEKTOPHI B3AUMHO OPTOTOHAJIbHBI U UMEIOT JJIMHY,
PaBHYIO €IUHUILIE.

Bonpocsr 11-14 OnenuBarorcst MmakcuMainbHo B 10 6ainoB. Kputepun oneHku:

0 GayioB — OTBET HE JaH.

1-5 GaioB — BBIOpaH MPABWIBHBIN AITOPUTM (METOJ) pEUICHUs, MPABUILHO
ornpe/eeHbl HadyajabHble JaHHbIE (TP HEOOXOAUMOCTH), BBIOJHEHO HECKOJIBKO I11aroB
peuieHus.

6-8 0ayuIoB - MPaBUIIBHBIN ANTOPUTM (METOJ) PEUIECHUs, MPABWILHO OMPEICIICHBI
HavaJIbHbIE JJaHHbIE (TP HEOOXOAMMOCTH ), BBITIOJIHEHO pellieHre, OIUOKU B pacueTax.

9-10 GamioB - MPaBWIbHBIN aNTOPUTM (METO/) PEIICHHUS, MPABUILHO OTPEICIICHbI
HavaJIbHbIE TaHHBIE (ITPU HEOOXOAMMOCTH ), BHITIOJIHEHO pEIeHHE, TPaBUIIBHO 0POPMIIEH

pe3yabTar.

Bonpoc 12. Haiitu unTerpan j In xadx.

Omanvl oyenusanus peuieHus.
5 oamuoB. [IpaBuibHO oOmpeseiaeH METOA HaxOXJACHUS NEepBOOOpa3HON — METOJ



MHTETPUPOBAHUS 110 YacTsIM, BepHO onpeneneno: U = Inx, dV = dx, 3anucana gpopmymna
fudv =UV — [VdU.

8 0as10B. [Ipu BeIuKCIIEHNH AOMTYIIIEHA HETOYHOCTb.
10 6aa0B. BepHoe penienue: flnxdx = [U = Inx,dV = dx,dU = i—x, V= x]=

= xlnx — [ dx = xlnx — x + c.

3agauu 15-16 ¢ BapuanTamMu OTBETOB B MMCbMEHHOM (opMe (CUTyallMOHHBIC 3a]]a4H )
MaKcUMalbHO orieHnBaercs B 20 6amnos. Kputepun orneHku:
0 GanIoB CTaBUTCS, €CIIM AOUTYPUEHT HE MPUCTYNAJ K PELICHUIO 3a]auu.

3-5 6aIoB - CTAaBUTCS, €CIIU B CUTYAIIMOHHOM 3aj1ade MOoCTaBIeHa Impodiema.

6-8 6aI0B — eciM MOCTPOCHA MaTeMaTHIeCKask MOJICTh 3aauH.

9-14 GammoB — B 3a/aye MOCTPOCHA MOJCIH W TPOBEICHO PEIICHUE OJHOTO W3
9TaIoB 3aJa4H.

15 GamnoB — 3a1aua pelieHa, Ho CoAep KaTcsl HETOYHOCTHU WA OIIUOKYU B pacyETax.

20 6ayToB — MOTHOE TTPaBUIILHOE PEIICHUE 3a1auH.

Bonpoc 16. [Tociie mpocmoTpa prtbMa 3puTeNH MO 04epeId OIICHUBATN (UM IIEITTBIM
gucyioM 6amioB oT 0 g0 10. B kaxaplii MOMEHT BPEMEHH PEUTHHT (PHIIbMa BBIUUCIISIICS
KaK CyMMa BCEX BBICTABJIEHHBIX OIIEHOK, JCJIIEHHAs Ha WX KOJIMYECTBO. B HEKOTOpHIi
MOMEHT BPEMEHHM | PEUTHHT OKa3aJics IEJbIM YHCIIOM, a 3aTeM C KaXJbIM HOBBIM
IIPOrOJIOCOBABIINM 3pUTENIEM OH yMEHbIalcs Ha eauHuily. Kakoe nHauOosnbiiee
KOJMYECTBO 3pUTEIIEH MOTJIO MPOT0JI0COBAThH MOCIIE MOMEHTa |7

Imanvt oyeHusanus peueHus.

5 6asnoB. BBeneHbl HEOOXOUMBIC TIEPEMEHHBIC: K — YHCII0 TPOT0JI0COBABIINX
3putenei, Ny, Ny, ..., Nk — BbICTaBJIeHHbIE UMU OLIeHKU. CocTaBieHa ¢popMyna Jist
BBIYUCJICHUS pedTUHTA T.

8 oamoB. CoctaBieHa ¢opMyna JjIs BEIYHCIeHUs peiituara T. JlokazaHo, u3
KaKoro MaKCHMaJIbHOTO 3HAUCHUS pedTHHTA (YKa3aHHOTO B 3a/1a4e IIeJIOr0 3HAYCHUS 1)
JOJDKHBI UCXOAUTH JJISI OJy4eHUsI HAanOOoJIbIIIee KOJMYECTBO 3pUTeNe. YKa3aHo, Mpu
KaKHUX 3HAYEHUsIX N1, Ny, ..., Nk 3TO JOCTUTAETCS.

14 6anuoB. IIpencraBiieHO pelIEeHHE B YACTHOM CIIy4ae, KOrjga MaKCUMaJIbHOE
3HayeHue peitunra 10 npyu ogHOM IPOroJI0COBABIIEM.

15 6as1oB. JIOMIOTHUTENEHO J0Ka3aHO, YTO HAMOOJIBIIEEe KOJTUIECTBO 3PUTEIICH
MOKET OBITh TIOJYYEHO TOJBKO B TOM CIIy4ae, KOTJIa Mbl HCXOANM M3 MaKCUMaJIHHOTO
3HavyeHus perdtunra 10 mpu ogHOM IPOroJI0COBABIIEM.

20 6a/U10B — TIOJTHOE TPABIIIBHOE PEIICHHUE 3a/1a4H.

Conepmanne 0JIOKOB TEM, HA OCHOB€ KOTOPbLIX COCTABJICHBI TECTDI



1. Aunredpa

Ilonstne rpynnel, kospna u nonsd. llome komrekcHbix uwmcen. Kombio
MHOT'OWICHOB. [lenenne MHOrousieHoB ¢ octaTkoM. Teopema besy. KpaTtHocTe KOpHS
MHOT'OYJIEHA, €€ CBSA3b CO 3HAYCHMSAMHU IPOU3BOAHBIX. Pa3nokeHue MHOrouieHa Ha
HENPUBOAMMBIC MHOXHUTEIM HaJX IOJIAMH KOMIUIEKCHBIX W JEHCTBUTEIBHBIX YHUCEIN.
®opmynsl Buera; nHanbonpmuii oOMUK JeNUTENs MHOTOWIECHOB, €r0 HaXOXJIEHUE C
noMoupr0 anroputma EBknmaa. Koiaplio MHOrOYJIEHOB OT HECKOJIBKMX IEPEMEHHBIX.
CuMMeTpHYECcKrE MHOTOYJICHBI.

I'pynma nOACTaHOBOK, YETHOCTh IMOACTAHOBKM. Lluknaudeckwe rpynmsbl.
Pa3znoxeHue rpynbsl Ha CMEKHBIE KIIACCHI 110 TOATPYIIIIE.

BekTopHble npoctpaHcTBa, 06a3uc u pazmepHocts. [loanpocrpancrsa. Cymma u
IIepeCceUeHNE NOANPOCTPAHCTB. [IpsMbIe CyMMBL.

bununeiinble U KBaapaTuuHble (Qopmbl. [IpuBeneHue kBagpaTuuHON (POpPMBI K
HOPMAJIbHOMY BHUJY. 3aKOH HMHEpUUU. [10JI0OKUTENBHO ONpENEIeHHbIE KBaJIpaTUYHbIC
(hOpMBL.

JIuneitHple 0TOOPaKEHUSI BEKTOPHBIX MPOCTPAHCTB, UX 3aJJaHUE MaTpuLaMu. Aapo
U 00pa3 JMHEHHOro otoOpaxeHus. Marpuupl omnepatopa B pa3MyHBIX Oasucax.
CoOcTBEHHbBIE BEKTOpbl M  COOCTBEHHbIE 3HaueHus. JlocTaTouHble  yClIOBUA
MIPUBOJMMOCTH MATPHUIIBI JIMHEHHOTO y OIlepaTopa K IuaroHaapHOMy BHay. [loHsTHE O
KOPJIAHOBOM HOpMaJIbHOU (popme.

EBknmunoBel mipoctpancTBa. CkansspHOoe TmpousBeneHue. OpTOHOPMHUPOBAHHBIC
0asucel. Ilponecc oproroHanuzauuu. OpTOroHAJBHBIE M YHUTApHBIE MATPHULBIL.
JIuHelHbId oOmepaTop, CONPSHKEHHBIM K JaHHOMY. CHMMETpUYECKHME M 3PMUTOBBI
JUHENHBbIE onepaTophl, X crnekTp. COOTBETCTBHE MEXIY OWMIMHEHHBIMU (OopMaMH U
JUHEHHBIMU orniepaTopaMi. [IpuBenenue kBaapaTuyHOM (POPMBI K TTIABHBIM OCSIM.

2. MarteMaTH4eCKUil aHAIU3
JletictBuTenpHble uyucna. IlomHora mHOkecTtBa R. CylecTBoBaHHWE TOYHOM

BepxHel (HUXKHEW ) rpaHu YUCJIOBOTO MHOXKECTBA, IPUHIIUI BJIOKEHHBIX OTPE3KOB.

[Ipenen 4KMCIOBOW MOCIENOBATEIBHOCTH, OCHOBHBIE CBOWCTBA CXOJMSIIMXCS
NOCJEN0BATENBHOCTEN W NPU3HAKUA CyUIECTBOBaHUA Impenena. l[IpenenbHble TOYKH
MHOXECTBa M Teopema boibniaHo-Beliepmirpacca 0  BBIIEICHUM  CXOISLICUCS
IIOIIOCIIEN0BATEIILHOCTH. IIpenen MOHOTOHHOM IIOCJIEN0BATENBHOCTH.
[TongnmocnenoBaTenbHOCTH, BEpXHUM W  HwkHUM npeaensl. Kpurepuit  Komm
CYILLIECTBOBAHUS NIPEACIIA.

[Ipenen ¢yuknum B TOYKe, OCHOBHBIC CBOWCTBAa. HempepoiBHBIC (YHKIIHH.
JlokanpHBIE CBOWMCTBA HEMPEPHIBHBIX (yHKIMA. HenpepbIBHOCTh KOMITO3UIUH.
CgoiicTBa HemnpepbIBHBIX (YHKIMN Ha oTpeske (TeopeMbl Beliepmitpacca, Kantopa, o
IPOMEKYTOUYHOM 3HAYEHUN).

OcHoBHble Teopembl AUPGEPEHINATPHOIO HCYUCICHUS U HMX MPHIOKEHUS:
teopembl Posnsa, Jlarpamxa u Komm o0 KoHe4yHBIX mnpupamieHusx. Packpsithe



HeonpeneneHHoctet. JlokampHas Qopmyna Teitmopa. PasznmokeHuss saeMeHTapHBIX
¢ynkmmii. opmyna Teitnopa ¢ octatouHbIM wieHOM B ¢popMme Jlarpamxka. [Ipumenenue
muddepeHnanTbHOTO UCYUCICHUS K UCCIIeI0BaHUIO (DYHKIIMM: MPU3HAKU MTOCTOSTHCTBA,
MOHOTOHHOCTb, SKCTPEMYMBI, BBIITYKJIOCTh, TOYKHU Mepernda, aCUMIITOTHI.

Onpenenennpiii uHterpan Pumana. Cymmbel Pumana u [lapOy. Kpurepnii
UHTETpUpyeMocTu. MHTerpupyeMoCTh HEMPEPHIBHON (PYHKIIMH, MOHOTOHHOM (DyHKIIUU
U OrpaHMYeHHOM GYHKUIMU C KOHEYHBIM UHCIOM ToueK pa3pbiBa. CBoMcTBa
ONPENIEIICHHOTO MHTErpaja, TEOpEMa O CpeJHEM 3HaueHuu. MHTerpan ¢ mepeMeHHbIM
BEPXHHUM IIPEIEIIOM U ero cBoicTBa. CyIecTBOBaHNE MTEPBOOOPA3HON OT HEMPEPHIBHOM
¢ynkiun. @opmyna Herorona-Jleitbuuia, 3aMeHa nepeMeHHON, MHTETPUPOBAHHE T10
gacTsaM. [lnMHa Ayrm W Jpyrue TeoMETpUYECKHe, MEXaHHuecKue U (u3nuecKue
IIPUIIOKEHMUSL.

@OyHKIMM MHOTMX IIEPEMEHHBIX. EBKIMI0OBO NPOCTPAHCTBO # HU3MEPECHUM.
OCHOBHBIE METPUYECKHE M TOIOJOTHYECKUE XAPAKTEPUCTUKA MHOKECTB EBKJIMIOBA
IIPOCTPAHCTBA, OTKPBITHIE M 3aMKHYTble MHOXKECTBAa M MX cBoucrBa. llpeneun,
HENPEPBHIBHOCTh (QYHKIUU MHOTUX NepeMeHHbIX. CBOICTBa HEMPEPHIBHBIX (DYHKIIUM.
Huddepenunpyemocts GyHKIUU, TUPGEpeHIIMan U YaCTHbIE MPOU3BOIHbBIE (DYHKIIMU
MHOT'MX nepeMeHHbIX. [Ipon3BoaHAas 110 HalpaBieHuto, rpaaueHT. JuddepenuupoBanue
cnoXHbIX ¢GyHKIMA. [uddepenmmans Boicmux mnopsakoB. @opmyna Teitnopa s
(yHKUMNA HECKOJIBKUX NIEpeMeHHbIX. JIOKanbHbIE SKCTPEMYMBbI, HEOOXOIUMbIE YCIOBHS,
JNOCTAaTOYHBIE YCIOBUS JOKAJIBHOIO KCTPEMYyMa.

Uucnoseie psanpl. CXOOUMOCTh M CyMMa YHWCIOBOrO psija, kputepuid Komm.
3HAKOIOCTOSIHHBIE psfbl, TeopeMbl cpaBHeHMs. [IpusHaku cxonumoctu J[lamamOepa,
Ko, uHTerpanbHblii npusHak cxogumocTh. IIpusnak JleiiOnuma. AOcontoTHas U
YCIIOBHAs cXOAUMOCTb. [IoHsATHE 0 OECKOHEUHBIX MPOU3BEICHUSX.

QOyHKIMOHAIBHBIE TOCIIEIOBATEIIBHOCTY W PSAAbI, PABHOMEpPHAas CXOIMMOCTb.
[Ipuznaku  paBHOMepHOU  cxogumocTH.  CBoiicTBa  TpeAeNbHONM  (PYHKIIUHU
(YyHKIHOHATBHON MOCJIEI0BATELHOCTH U CYMMbI (PYHKIIMOHAIBHOU psifa. CTeneHHbIe
psabl, paguyc cxoauMocTH, ¢hopmyna Komu-Anamapa. CBoiicTBa CyMMBbI CTEIIEHHOTO
psaa. IlounenHoe wuHTerpupoBanue u JIuddepeHIpPOBaHUE CTENEHHBIX PSIOB.
Paznoxenue snmeMeHTapHbIX GyHKIMNA B cTeneHHbIe psiabl. Psg Teiimopa. Psmger ¢
KOMIUJIEKCHBIMU WJIeHaMH, (popMyiibl Diinepa.

HecoOcTBennbie uHTerpanbl. WHTerpanbl ¢ OECKOHEYHBIMU NpelesiaMu |
MHTETpabl OT HEOTPAaHUYCHHBIX (PYHKUMHN, MPU3HAKH CXOJIUMOCTH.

Psaner  dypre. OpToroHanbHbIE CHUCTEMBI (DYHKIHM, TPUTOHOMETpUUYECKAS
cucreMa. Pan @ypse. CxoauMocth psiga @ypbe B Touke. [IpuHIUMN JOKamU3alMM.
MuHuMalibHOE CBOWCTBO 4YacTHbIX cymm psaa Dypee. HepaBenctBo becces.
JlocTaToyHOE yCTIOBHE Pa3jOXKUMOCTUH (YHKIIMH B TpUroHOMeTpuueckuit psg Dypeoe.
PasenctBo IlapceBans.



KpuBonuneiinpie uHTerpansl 1-ro u 2-ro poma. ®opmyna I'puna. VYcnous
HE3aBUCHMOCTH KPHUBOJIMHEMHOrO MHTErpajia OT (OpMbI IIyTHU WHTEIPUPOBAHUS.
IToBepxHOCTHBIE MHTErpasibl 1-ro U 2-ro pona. ®opmyna Octporpaackoro. Dopmyia
Crokca.

3. Teopus GpyHKUMI KOMIUIEKCHOTO MEPEMEHHOI0

Kommekcaple umcna, momynb u aprymedT. Cdepa Pumana. EBximmoBa wu
chepuueckas merpuka. Tononorus Ha C, oOnacTu, myTu U KpuBsie Ha C.

[Ipenen ¢yHkuuu, HempepplBHOCT B C M B pacIIUpEeHHONM KOMIUIEKCHON
miockoctr. C-muddepeHnupyemMocTb, aHATUTUIHOCTh (PyHKIMU. YcioBus Komm-
Pumana. CpoiictBa ananutuyeckux (yHkuuid. Kpurepuil aHanuTuyHOCTH IS Kiacca
HenpepbiBHO AuddepeniupyeMbix GyHkiuid. KongopMubie u 10KaIbHO-KOHPOPMHBIE
oToOpakeHus. ['eoMeTpudecKuid CMBICI MOAYJIS M apryMeHTa i MPOU3BOAHOW OT
aHanuTH4ecko GpyHkuu. ['uapoanHaMudecKas U reoMeTpruiecKast MHTEpIpeTauus 1is
aHanuTudeckor GyHKuuU. KoMIIeKCHbIN MOTEHIMA BEKTOPHBIX MOJIEH Ha MIOCKOCTH.

CreneHHble pAbl, AHATUTUYHOCTH CYMMBbI CTEINEHHOTO pAla, IOUYJIEHHOE
muddepeHurpoBaHUe CTENEHHBIX psAoB. [apmoHuueckue @yHkuuu. CBoilcTBa
rapMoHnueckux (yHkuui. CreneHHas (yHKIUS, SKCIOHEHLMAIbHAs (DYHKUUS U UM
oOpatHbie. @ynkuus JKykoBckoro. MHOro3HauHble aHanuTH4eckue GyHkuuu. [pobGHo-
nuHenHble oToOpakeHusi, OcHOBHbIE cBoicTBa. KpyroBoe cBoiicTtBo. CumMmerpus.
NuBepcun. [IpoObHO-THEHHBIE H30MOP(U3MBI U aBTOMOP(PU3MBI.

4, JAuckpeTHas MAaTeMaTHKA

OtHomenust CBoiicTBa OMHAPHBIX OTHOIIEHWH. OTHOIIEHHWE SKBUBAJIEHTHOCTH,
OTHOLIEHUE TOPSAJKA.

CootBercTBrsa CBOICTBA COOTBETCTBUS. B3aMHO OHO3HAYHBIE COOTBETCTBHUS.

KombOunaTopuka. Yucio mnepecTaHOBOK, pa3MelleHuid, codeTaHuil. Pemienue
YHapHOU 3aJ1a4Hu.

OcHoBHbI€ NTOHATHUS Teopuu rpadoB. OCHOBHBIC TOHATHS Te€OpHH rpadoB. TUTIBI U
criocoObl 3amanust rpadoB. M3omopdusm, cBA3HOCTh. JIOKabHBIE CTEMEHU BEPIIUH
rpados. YacTtu rpados, onepaiuu Haj 9acTaMu rpadoB.

MapuipyTsl, paccTosiHusi, cBA3HOCTh. O0xoxabl. PaccTtosHue, aumamerp, LEHTP.
Haxoxnenne MuHHManbHOro myTH B rpade. Pazpensroniye MHOXKECTBa U pa3pesbl.
3amauun 00 06xomax. Dunepos, ['amMmunbTOHOB rpad. 3a7aua 0 KpaTHaIeM myTH.

Hepensi. Xapaktepuctuueckue uncia rpada. lepeBbs u ux coiictBa. Teopemsl
o gepeBbsix. OpwueHtamusi ngepeBa.  XapaKTepUCTHUUECKHE  4Yucia  Tpados.:
UHUKIIOMAaTUYECKOE YHCJIO, YUCIO BHYTPEHHEHM YCTOMYMBOCTH, YHUCJIO BHEIIHEN
YCTOWYHUBOCTH.

5. Nudopmatuka
Cucrembl cuncieHusi. ATTOPUTMBI U UX CBoWCcTBa. OCHOBHBIE CTPYKTYPHI TAHHBIX,
QNTOPUTMBI TIOMCKA U COPTHPOBKH. CTPYKTYphl JaHHBIX: CHHCKH, OYEPEId, CTEKH,
MHOXKecTBa, rpadsl, nepeBbs. [locnemoBarenbHbli W OWHAPHBINA TOUCK, TOUCK B



JIBOMYHOM JIEpEBE, YCTPAHEHUE KOJUTM3UM. DneMeHTh si3bika SQL. Pacimupenus si3bika
SQL. CrannapTHselif uHTEpdEc MAHUTYIISIUNA C JAaHHBIMU. [[e10CTHOCTD MO CChLIKaM.
OOmue TPUHLMIIBI TOAACPXKAHHUS IIEJIOCTHOCTH JAHHBIX B PEJSIMOHHON MOJENH.
LenoctHocTh cymHocTed. IlepBuunblii w  BHemHuid kioud. WMHopmammonHOe
MozenupoBanue. OnepanronHoe u npukiaanoe [10.

6. IIporpammupoBanue

bazucHble THIBI JaHHBIX B TPAJAULMOHHBIX SA3bIKaxX MporpaMmMmupoBanus. [Ipasuna
nepenadu napameTpoB. MHkancynsnus. AOCTpakTHbIE TUIIBI 1aHHBIX. FIMeHa B s3bIKax
nporpammupoBanus. Omnucanus u oOnactu aeiictBus. [lpaBuna BHIMMOCTH.
[lepexpreiTie uMeH U BUAMMOCTb. [lponeaypsl, QyHkuuum u Moayau. Opra”u3aius
BBOJIa-BbIBOJIA B sA3bIKaxX NporpamMmupoBaHus. CI0KHBIE CTPYKTYpbl AaHHBIX. THII
«yKa3zaTelb» U CChUIOYHBIM TuN. Peanuszanus anroputMoB pabOThl C JMHAMUYECKUMU
CTPYKTypamu (CHHUCKHU, OUYEPEIH, TBOUUHBIE JEPEBHS).

OcHoBHAs ¥ I0NOJIHUTEJILHAS JIUTEpATypa

1. dyOposun b.A., HoBukos C.I1., ®omenko A.T. CoBpemenHnas reometpus. YPCC,

2001.

Koctpuxun A.W. Beenenue B anredpy. M.: Hayxka, 1977.

Monenos I1.C. Ananutnueckas reometpust. Mocksa, MI'Y, 1967.

[Toropenos A.B. Jludpdepenumnansuas reometpusi. M., Hayka, 1974.

Tep-Kpuxopos A.M., lllabynun M.U. Kypc Mmaremarnueckoro ananusa. - M.:

Hayka, 2010.

3opuu B.A. Maremarnueckuit ananus. Tom 1. M.: MITHMO, 2012.

3opuu B.A. Maremarnueckuit ananus. Tom 2. M.: MITHMO, 2012.

8. Apxunos I'.1., CanoBuuunii B.A., Uybapukos B.H. Jlekiuu no
MaTeMaTU4YECKOMY aHanu3y. - M.: Beiciias mkoia, 2000.

9. Hemunosud. b.I1. COoopHuK 3a1a4 u ynpaxHeHHH 1o Mat.ananu3y, M.:Hayka,
1972r. (v npyrue u3anus).

10. Mapkymeuy A.W. Teopus ananutrnueckux ¢ynkuuid. T.1, 2, 3-e uzg. M. Jlans 1,
2012.

11. TlpusanoB U.U. Beenenue B Teoprto PyHKIIUN KOMIUIEKCHOTO MEPEMEHHOTO0. 15-¢
n3a. Jlaue M., 2012.

12. KpacumoB M. JI., Kucenes A.U., Makapenko ['.\MI. ®DyHKIIUU KOMIIJIEKCHOTO
MEPEMEHHOTO. 3a71a4u ¥ IPUMEPHI ¢ TOAPOOHBIMU peneHusiMu. Axanemus 2012.

13. Mapkymesuu A.U. Kpatkuii kypc ananmutnuecknx Gyukmmii. M.: [1ayka, 1978.

14. JlaBpentheB M.A., Illabar B.B. Meroasl Teopuu QYyHKIUNA KOMIUIEKCHOTO
nepemenHoro. M.: Hayka, 1973.

15. Bonkossickuit JI.U., Jlyan I'.JI., ApamanoBuu.l.I'. "COopHUK 3a7a4 HO TEOpPUU
byHKIMI KOMIUIEKCHOTO repeMeHHoro". Mocksa: Hayka, 1972.

16. KoamoropoB A.H., ®omun C.B. DnemeHTh T€OpUU PYHKIIHUNA U PYHKIIMOHATIEHOTO
aHayimza. 7-e m3g. DUSMATIINUT, 2004.

17. Tpenorun B.A. ®ynkunonanbubid anamm3. ®DU3MATIINUT, 2002.

b owd

~N o



18.
19.
20.
21.
22,

23.

24,

25,

26.

217,

28.

29.

30.

31.

32,

33.

34,

®denopor B. M. Kypc dynknuonansaoro ananusa. Jlaas, 2005.

Pynun Y. ®yHkimoHanbHbIN aHamu3. M.: Mup, 1975.

Hemunosuu b. I1., Monenos B. II. Iuddepenunansupie ypaBHeHus: YueOHOE
nocobue. 3-e uza., crep. CII6.: M3narensctBo «Jlanby, 2008.

[lerpoBckuii N.I'. Jlekuiuu mo 0ObIKHOBEHHBIM MU (epeHINATFHBIM YPABHEHUSM.
M.: U3a-Bo MI'Y, 1984.

[outpsirun JI.C. OOwbikHOBeHHBIE nuddepenmanbubie ypaBHenus. M., Hayka,
1974.

I'yroBa, C. I'. luckpetnas matemaruka : yue6Hoe mocodue / C. I'. I'yrosa, E. C.
Karan, M. A. HoBocenbiiea. — Kemeponro : KemI'V, [6. r.]. — Yacts 2 — 2022.
— 485 ¢. — ISBN 978-5-8353-2894-9. — Texkct : anexkTpoHHbl // JlaHp :
3JICKTPOHHO-OMOMMoTeuHas cucrema. — URL :https://e.lanbook.com/book/253241
I'yroBa, C. I'. luckpernas maremaruka : yuyeOHoe mocodue / C. I'. I'yroBa. —
Kemeporo : KemI'Y, 2019 — Yactp 1 — 2019. — 491 ¢. — ISBN 978-5-8353-
2429-3. — TekcT : 2eKTpOHHBIH // JIaHb : 3IeKTpOHHO-OMOIMOTeYHasl CUCTEMA. —
URL.: https://e.lanbook.com/book/135203 5

I'yroBa, C. I'. JluckpeTHass MaTeMaThka M MaTeMaTHuyecKas JIOTHKa : ydeOHoe
nocobue / C. I'. I'yrosa, E. C. Karan. — Kewmeposo : KemI['VY, 2019. — 285 ¢c. —
ISBN  978-5-8353-2550-4. — Tekcr : onekTpoHHbli //  JlaHb
anekTpoHHOONOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/135218
Manbues, . A. JluckperHas MmaremaTtuka : yueOHOe mocoOue s By30B / 1. A.
Mamnbies. — 3-e usn., crep. — Cankr-IletepOypr : Jlanp, 2021. — 292 ¢. — ISBN
978-5-8114-8615-1. — Tekct : 2neKTpoHHBIH // JIaHb : 2IeKTPOHHOOHOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/179040

l'aBpunos, [I'.Il. 3agaum u ymnpakHEHUS 1O JUCKPETHONM MaTeMaTHKE.
[Dnexktponnsiit pecypc] / I'.I1. I'aBpunos, A.A. CanoxeHko. — DJIEKTPOH. JaH. —
M. : ©®wmartmur, 2009. — 416 c¢. — Pexum  Jocryma:
http://e.lanbook.com/book/2157

I'yrosa, C. I'. OcHOBBI AUCKpPETHOM MaTeMaTUKH. : yaeOHoe nmocooue / C. I'. 'yToBa.
— Kemeposo : KemI'Y, 2019 — Yacts 2 — 2019. — 85 ¢. — ISBN 978- 5-8353-
2542-9. — Texkcrt : aneKTpoHHBIH // JIaHb : 2NeKTPOHHO-OMOIMOTeUHas CHCTeMa. —
URL.: https://e.lanbook.com/book/156123

I'. 'arapuna, E. B. Kokopuna, b. JI. Buchagyi. - M. : ®DOPYM - UHOPA-M, 2012.
- 399 c.

be3pyuko, B. T. Undpopmatuka : (kypc sekiuii): yueb. nocodue / B. T. be3pyuko. -
M. : DOPYM - UH®PA-M, 2009. - 431 c. 20.

Nudopmaruka. ba3oBeiii kypc : yue0. mocobue mns BTy30B / mox pen. C. B.
CumonoBuya. - 3¢ u3a. - CII6. : ITurep, 2012. - 637 c.

3abyra A.A. Teopernueckne OCHOBBI HH(POPMATUKH. - PEKUM JOCTyMa:
https://aldebaran.ru/author/a_zabuga_a/kniga_teoreticheskie osnovyi_inform atiki/
Xopes, I1. b. O0beKTHO-OPUEHTUPOBAHHOE TTPOTPAMMHUPOBaHKE: yued. mocodue /
I1. b. Xopes. - 3-e u3n., uctp. - M. : Akagemus, 2011. - 447 c.

I'ynoB, A. M. ba3pl naHHBIX U CHUCTEMBbI YIpaBieHHA Oa3aMH JIaHHBIX.
[TporpammupoBanue Ha s3bike PL/SQL : yue6. mocobue / A. M. I'ynos, C. IO.
3aBo3kuH, T. C. Peiin ; Kemeposckuii roc. yH-T. - Kemeposo : UHT, 2010. - 133c.



https://e.lanbook.com/book/253241
https://e.lanbook.com/book/135203%205
https://e.lanbook.com/book/135218
https://e.lanbook.com/book/179040
http://e.lanbook.com/book/2157
https://e.lanbook.com/book/156123
https://aldebaran.ru/author/a_zabuga_a/kniga_teoreticheskie_osnovyi_inform%20atiki/

35.

36.

37.
38.

39.

40.
41.

Cogertos, b. f1. ba3bl nanusix. Teopus u npaktuka : yueOnuk / b. 5. Coseros, B. B.
Iexanosckwii, B. [[. YepToBCKoil. - 2-¢ m3a. - M. : IOpaiit, 2012. - 463 c.
JIrobumckuit 2.3., MapteiHiok B.B., Tpudonos H.II. IlporpammupoBanue. M.:
Hayxka,1980.

Bupt H. Anroputmsl + cTpyKTypa AaHHBIX = nporpamma. M.: Mup, 1985.

Knyr /1. UckycctBo nporpammupoBanus miist OBM. T. 1. OCHOBHbBIE aNTOPUTMBI.
M.: Mup,1976.

[TomsixoB J1.b., Kpyrnos U.IO. IIporpammupoBanue B cpeae TypOo Ilackans. M.:
HN3n-Bo MAU, 1992.

Kepnuran b., Puun /l. S3pik Cu. M.: @uHaHCHI U cTaTUCcTUKA, 1990.

Craycrpyn b., DOmmc M. CnopaBodyHoe pyKOBOJACTBO MO #A3bIky C++ cC
KoMMeHTapusiMu. M: Mup, 1992.



		2026-01-16T11:41:19+0700
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "КЕМЕРОВСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ"




