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NOSACHMTEJIbHAS 3AIIACKA

Ha BcTynuTenbHOM 3K3aMeHe B MATUCTPATYPY CTYAEHT HOIDKEH

3HATDb:

— OIpeJeNieHUsT MAaTeMaTHYECKUX IOHATHH, yJacTBYIOUIMX B (DOPMYyIHpPOBKax
TEOPEM, KOTOpHIE OH H3JIaraer;

— TOYHbIE GOPMYIHPOBKH MaTEMATHYECKHX TEOPEM;

— G OpMYITHPOBKH JIEMM U TEOPEM, HCIIOIB3yEMBIX IIPH JOKa3aTelIbCTBAX;

— COBPEMEHHEIE MHTEPHET CEPBUCHI M BeG-TEXHOJIOTHH.

yMeThb:

— IPUMEHATH TEOPHIO K PEIIEHMIO 33/1ad M WLIIOCTPHPOBATh ONpedeeHHs Ma-
TEMaTHIECKUX MOHATHH U GOPMYIHPOBKH TEOPEM IIPOCTEIMHM HPUMEPAMH;

— IPOBEPATH BBIMOIHHUMOCTE YCIOBHH TeopeM, MIPUMEHAEMEIX MPH JOKa3aTelb-
CTBaX;

— aHAIM3HPOBATh 3QMEKTUBHOCTH U Ka9€CTBO HH(POPMAIMOHHEIX KOMILIEKCOB.

UneHBl 5K3aMEHAlMOHHOW KOMHCCHM MOTYT IpeIjiararh CTyJAEHTY B KadecTBe
JOIONHUTENBHEIX BOMPOCOB pa3bop NMPOCTHIX IIPHMEPOB, ONpedeleHus U (HopMyIH-
POBKH TEOPEM M3 IPOIPaMMBI.
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COAEPXXAHHUE YYEBHOI'O MATEPHAJIA

Yacrn 1. MaTemaTHka

PA3JIEJI I. Anre6pa

Tema 1.1 KoMniekcHBIE YHCIA

Onpeznenenre KOMILIEKCHBIX dHcell. AnreGpandeckas GpopMa KOMILIEKCHOTO YHCIIA.
KowmiuiexcHoe conpsbkerve. KoMmiuiekcHas miockocts. TTomspHas cucTeMa KOOpAHHAT.
Monyns u apryMeHT KOMIIEKCHOTo 4duciia. TpHroHoMeTpHdeckas GopMa KOMILIEKC-
HOTO 9HCIla. YMHOXEHHE M JelleHHe KOMIUIEKCHEIX YHCENl B TPHIOHOMETPHYECKOMH
¢opme. ITonaTre KOPHSA U3 KOMILIEKCHOTO YKCJIA, M3BJI€UeHME KOPHS U3 KOMILIEKCHOTO
qyucIa.

Tema 1.2 Muorowiensnl

IlonsaTre MHOTOWIIEHA OT OXHOM IepeMeHHOW. CTeneHp MHOrO4JIeHA. Henpusogu-
Mbleé MHOTOWIEHEI. Pa3jioxxeHHe Ha HENPUBOAMMEIE MHOTOWICHHI. 3HA4eHHE MHOIO-
9JIEHa B TOUKe, KOpeHb MHOrowieHa. IIponsBoaHas MHorowieHa. KpaTHOCTE KOpHSI.

Tema 1.3 MaTprnbl

CrnennansHele MaTpHIBI: NUaroOHaNbHAsi, HYDKHSS M BEPXHAS TPEYTONBHBIE, €IH-
HUIHasdA, HyJleBas, CTyleHYaTas, BEKTOP-CTpPOKa, BEeKTop-cToirben. PaBeHCTBO MaTpwil,
Crnoxenne MaTpuil, yMHOXEHHE MATPHIE Ha CKAJISp, YMHOXEHHE MAaTpHII, TPaHCIIO-
HHpOBaHWE. JJleMEHTapHEIe MpeobpazoBanus Matpuu. O6GpaTHas MaTpulia. XapakTe-
PHCTHYECKHH U MUHUMAIbHEIH MHOrOWIeH MaTpuIsl. JKopaaHoBa KieTKa, XKOpAaHOBa
HOpMaibHas ¢opMa MaTpuIlel. ONpelenuTens KBaJpaTHOH MATPHIIB IPOM3BOILHOIO
nopsnxa. MuHops! u anreGpamdeckue gononHeHus. Onpenemmrens BannepMoHza.

Tema 1.4 CacremMb! ypaBHenHii

CucTeMBl NUHEHHEIX anreGpandecKux ypaBHEHWH. MaTpHYHas 3aIMCh CHCTEMEL
Pemenvie crcteMel. Obmee M 9acTHOE pEINEHMS CHCTEMEL. DKBHBAICHTHBIE CHCTEMBL
OneMeHTapHEIe peobpa3oBanus cucteMbl. CBOGOLHBIE U HE3aBUCHMEIE IIepeMEeHHBIE.
Onnopoznnsie cucreMsl. PyHnaMeHTaIbHas CHCTEMA PEIIeHMIA.

Tema 1.5 BekTopHble NPOCTPaHCTBA

BekropHele npocTpancTBa. JIMHelHas 3aBHCHMOCTh M HE3aBHCHMOCTD BEKTODOB.
basuc, pasmepHocTs. KoopaunaTsr BekTopa. Marpuna Hmepexofa OT OJHOTo 6a3mca K
npyromy. IlonnpocrpancTso. Panr crcTeMs! BeKTOpoB. Panr Matpuisl. CymMMma U nepe-
CEYEHHUE MOANPOCTPaHCTB. IIpsiMas cymma u HoNoNHEeHre MOANPOCTPAHCTB.

Tema 1.6 JInneiinbie oTobpaskenns

JluneiHoe oToGpaxenue, ero sapo u o6pas. Padr u nedext. MaTpuna JTHHEHHOTO
omeparopa. Anre6Gpaudeckue QeHCTBHSA Hajl IMHERHBEIMH 0TOGpaxeHusMu. CoGCTBEH-
HEI€ 3HAYEHUS M COOCTBEHHBIE BEKTOPHI.

Tema 1.7 ®opmer

bunvHeiiHEle, NOMyTOpalIMHEHHEE U KBaApaTHIHEIE (DOPMEL CummMmeTputeckue,
KOCOCHMMeTpHIeCKHe OuinHerHbIe GopMel. Panr dopmer. Marpuna dopmel. KaHoH#-
9EeCKUH B KBafpaTudHOH (opMsl. II0N0KUTENBHEIR U OTPHIATENBHBIN HHIEKC UHEp-
Iy, CUTHATYpa KBapaTHIHO! GOpMEIL. 3HaKoONpeeIeHHEe KBaApaTHIHEIE (GOPMEL

Tema 1.8 EBxiiu10BEI H yHHTapHbIE IPOCTPAHCTBA

EBKIIHIOBEL M yHUTapHEIE IpocTpaHcTBa. CKanspHOe IponsBeaetye. [TiHa BEKTO-
pa. Yrom Mexmy BeKTOpaMH B €BKIHIOBOM HpOCTpaHCTBe. OpTOroHANbHEIE BEKTOPBEL.
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OproroHaneHEif U OPTOHOPMHUPOBaHHEM 6azuc. OpTOroHaIBHOE JOMNOMHEHHE K IT0J-
IpOCTpaHCTBY. OpTOroHajbHas INPOEKIUS M OPTOTOHAJbHAS COCTAaBISIOMAs BEKTOpa
OTHOCHTENIFHO IIOAIPOCTpaHCTBa. CONpPsDKEHHBIH OmepaTrop. YHHTApHBIE H CaMOCO-
IIpsDKEHHBIE OIIEPATOPEI.

Tema 1.9 I'pynmsbr

I'pynna, noarpynma. Iluxmideckas moarpynna. ITopsizok snemenra rpynmsl. Hop-
MallbHas MoArpymnna, ¢akxroprpymma. CmexHr kimacc. MHuexc momrpymmsl. I'omo-
MOphH3M ¥ H30MOpdhU3M rpymnit. Slapo romomopdusma.

Tema 1.10 Konbna

Koiemo, mone, mogxonsno. Mnean, daxropkonsuo. ['oMomopdusm u U30MOphHU3M
koutent. Anpo romoMopgu3ma. XapakrepucTrka nosst. CTernens pacMpeHus Hoei.

PA3JIEJI I1. I'eomeTpus

Tema 2.1 BekToph!

ITorstHe BexTopa B R®. JluneitHO 3aBHCHMEIE H JIHHEHHO HE3aBUCHMbIE CHCTEMEL
BEKTOPOB, 6a3uCHl ¥ adduHHEIe penepsl. KoopauHATE BEKTOPOB M TOYEK, CKAIAPHOE,
BEKTOPHOE H CMEMIaHHOE [IPOU3BEICHUS BEKTOPOB.

Tema 2.2 AppnuBas reoMeTpHus

YpaBHeHrs NpAMEIX ¥ IIockocTell B R® u R’. Addunnoe mpoctpanctso A", ad-
uHHas rpynna 1 a@uHHAs reoMeTpus. k -MepHas IIOCKOCTh B 4", XapaKTepHCTHKA
Iapkl INIOCKOCTEH.

Tema 2.3 EBKJIHAOBBI IPOCTPAaHCTBA

EBKIIM/I0BO TOYEHHOE HMPOCTPaHCTBO R”, ABM)KEHMS IIPOCTPAHCTBA H EBKIHIOBA
reOMeTpHSL.

Tema 2.4 KpHBbIe H IOBEPXHOCTH BTOPOro NOPSAAKA

JILHAICE, TUNEPGONE], NapaGonbl. DIUIUIICOUIE], THIEPGOIOHIE], IapaGoIOHIEL.
@urypsl BTOpOro HOps/iKa B IPOCTpaHCTBax R.

PA3JIEJI I11. Muddepennnansuasn reoMeTpas

Tema 3.1 Kpusbie

Honstre kpusoi. HaTypansHast mapaMeTpusanus kpuBoii. Penep @pene. DopMyIib
®pene. Kpusnsna kpuBoit. Kpydenue KpuBoi.

Tema 3.2 IloBepxHocTH

IHonsatne nosepxocty. Ilepas dyHmamenTanbHas hopMa moBepxHOcTH. Bropas
$yHnamenTansHas Gpopma nmosepxHocTH. HopMmanbHas KpUBH3HA IIOBEPXHOCTH. THITBI
TOYEK IOBEPXHOCTH.

PA3JIEJI IV. MaTeMaTH4ecKknii aHa U3

Tema 4.1 Ynciia H DocJIef0BATEILHOCTH

IlonsiTHe BemIeCTBEHHBIX 4Mcel. TOYHBIE IPAHMIIBI YHCIIOBBIX MHOXECTB. Pasima-
HbIE (POPMEI IIOTHOTHI MHOXECTBA BEIECTBEHHEIX uMcen. ONpeeneHue npenena Io-
crenosarensHOCTH. IIpenen MmonoTORHO#M mocnenoBatensHocTH. Kpurepnit Kommu cxo-
JHUMOCTH ITOCJIEOBATEIFHOCTH.

Tema 4.2 ®yAKknAH OTHON NepeMEHHOMH H PAADI

Onpezenenve npenena $yuximu B Touke. Onpenerenue HEIIPEPHIBHOCTH (YHKITHH
B Touke. IToHsaTre paBHOMEpHOI HelpepsBHOCTH. ONpeeNneHne IPOU3BOIHON 1 ouog-
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depennnana GpyHKUMH ONHOM BEIECTBEHHOM nepemeHo. IlonaTue nmepBoobpasHoil u
HeonpezesieHHoro uHTerpana. Onpenenenue wHTerpana Pumana. MHTerpupyemocTs
HenpeprlBHOK GyHKkiMu. @opmyna Hrlotona-Jleitbuuna. [ToHsTHE YHCIOBOrO pAana.
AGcomoTHas ¥ yCIIOBHAs CXOIMMOCTH YHCJIOBEIX panos. Cxoxumocts psaga Oypee B
TOYKE.

Tema 4.3 PyHKIHH MHOTHX NepeMeHHbBIX

lHorsaTue muddepermupyemocts byHKIMIA MHOTMX MepeMeHHBIX. Matprna Sxko6w.
Teopema o HesiBHOM U 06paTHoO# (yHKIHH. DKCTpeMyMbl GYHKITHI MHOTHX [IepeMeH-
HeIX. Heobxomumoe ycoBHe, JOCTaTOYHbBIE YCJOBHS CYIIECTBOBAHMS 3KCTpeMyMa.
YCIIoBHEIH 3KCTpeMYM (YHKIMH MHOTHX TIEpEMEHHEIX.

Tema 4.4 KpaTHble, KpHBOJIHHEHHbIE H NOBEPXHOCTHbIC HHTErPAJIbI

Onpenenenvie wHTerpana PuMaHa Ha eBKIMAOBEIX IIPOCTPAHCTBAX. Onpenenenue
KPHBOJIMHEHHBIX HHTErpaioB 1-ro u 2-ro popa. Onpelenenye IOBEPXHOCTHEIX HHTE-
rpanoB 1-ro u 2-ro poga. ®opmyna I'puna, Crokca u I"aycca-OcTporpaackoro.

PA3SJTEJI V. Teopus GpyHKIH#E KOMILIEKCHOrO MepeMEHHOI0

Tema 5.1 AnannTuyeckue pynkunn

IlpousBopHas (yHKIMM KOMIUIEKCHOTO IIEDEMEHHOTO H €€ T€OMEeTpHYECKHit
cMbic. Ycnosus Komu-Pumana. Anamtideckas ¢ysxims. MHTerpaisHas TeopeMa
Komm. UuaTerpansaas ¢popmyna Komm.

Tema 5.2 Crenennsie psibl H BbIYEThI

Crenennolt psn, pammyc cxomumoctd, ¢opmyna Komm-Anmamapa mis paguyca
cxomuMocTH. Psan Teinopa. Psax Jlopana. M3onuposanuble 0coObIe TOYKM M MX KJac-
cubmkamus. OCHOBHas TEOpPEMA O BEYETAX.

PA3JIEJI V1. ®yHKunoHAJLHBIN aHAIU3

Tema 6.1 MeTpaieckHe H HOPMHPOBaHHLIE NPOCTPAHCTBA

Cxopsmasicss mocnenoBaTeIbHOCTS, NOCIENOBaTeNBHOCTs Ko B MeTpHaeckux
npocTtpaHcTBax. CXoaMMOCTh (YHKIMOHANBHEIX ITOC/IENOBATENILHOCTEN: TOYEUHAs
CXOAUMOCTb, CXOAMMOCTE IOYTH BCIOAY, PaBHOMEPHas CXOZUMOCTb. OToGpaXkeHHs:
HETIPEPLIBHLIE, PABHOMEPHO HENpPEpEIBHEIE, yAOBIIETBOPSIOMHKE YCIOBHIO JIMmmmuria.
ITomHoe Metpudeckoe mpocTpaHcTBo. Crxumaromee oTobpakenue. [lomoiHenre MeT-
puecKoro mpocrpaHcTsa. Beromy mnorHoe MHOXecTBo. HopMa Ha BEKTOpHOM IIpo-
cTpaHcTBe. baHaxoBo mpoctpancTBO. IIpocTpancTBa CyMMApYEMBIX (hYHKITHIA.

Tema 6.2 JinHeiinbie onepaTopsl

JIunejinbii orpanudenHELi onepaTop. HopMma THHEHHOro orpaHHYEHHOro omepa-
Topa. JIuHeliHbIe HHTerpabHEle onepaTopsl. O6pas, sapo, rpaduk THHEHHOro onepa-
Topa. ObpatuMsri oneparop. Co6CTBEHHEIE 3HAYEHHS W COGCTBEHHBIE BEKTOPHI JIU-
Hel#Horo oneparopa. CrieKTp THHEHHOro oreparopa.

Tema 6.3 I'niibGepToBRLI MpOCTPaHCTBA

CxaisipHoe npoussenierre. ['mibGepToBo mpocTpancTBO. OpPTOrOHANLHEIE BEKTO-
pel. IIpoexius BekTopa. basuc B HOPMHPOBAHHOM BEKTOPHOM IIPOCTPAHCTBE, B THIIb-
Geprosom mpocrpancTBe. Psix @yphe MO OPTOHOPMUPOBAHHOM CHCTEME B runs6epTo-
BOM IIPOCTPAHCTBE.

PA3JIEJI VII. Teopus BeposiTHOCTEHH



Tema 7.1 BepogaTHocTh

DNeMeHTapHOE COOKITHE, ClydaiiHoe COOBITHE, IPOCTPAHCTBO 3JIEMEHTAPHEIX CO-
ObITHH. Anrebpa 1 o -anredpa coOBITHIl. BeposTHOCTHOE IIPOCTPaHCTBO, BEPOSTHOCTE.
Kitaccuyeckoe, KOHEYHOE, NMCKPETHOE, FeOMETPUYECKOe BEPOSTHOCTHEIE MPOCTPaH-
CTBa. Y CIIOBHAs BEPOATHOCTh, HE3aBUCUMOCTh COORITHH. Cxema BepHym.

Tema 7.2 Cayuaiinble BeJTHYHHBI H HE3aBHCHMOCTD

Ciy4alinas BenWdMHa, ee QyHKUMA pacmpeneneHus. J[UCKpeTHHIE U aGCOMOTHO
HEIpPEPEIBHEIE paCIIpelelIEHUs, IUIOTHOCTh BEPOSATHOCTH. O -airedpa, MOpOXJIeHHAas
CIIyJaHOM BenW4YMHOH. PacnpeneneHue BeposSTHOCTEH, HE3aBHCHMOCTH CITydalfHBIX
BEJIMIHH. MaTeMaTHYeCcKoe OXHIaHUe, qucIepchs, KO3 (GUIHEHT KOPPEIIAIIHH.

XapaktepucTHdecKkas QyHKIUA CITydaifHON BeTHYHHEL

Tema 7.3 [lociegoBaTeILHOCTH CAYyYAHHBIX BETHYHH

IlenTpanpHas mpepenbHas TeopeMa, 3aKOH OONBINMX YHCEN, YCHJIEHHEIH 3aKoH
Gomsmmx wncen. IToraTre o ciydaifHoM mpolecce, [IyaCCOHOBCKHMM CIIyYalHBINA IIpo-
1ecc, CIrydJaiHeIi nponecc 6pOyHOBCKOTO IBHIKECHMS.

Tema 7.4 MaremaTH4YecKasi CTATHCTHKA

BriGopka, BapHallMOHHBIN PN BEIGOPKH, CTATHCTHKA. HecMEImEeHHOCTh, COCTOS-
TEJIBHOCTh, ONTHMAIBHOCTh, 3(()EKTHBHOCTh CTaTHCTHYECKOM oneHkH. JloctaTouHas
CTAaTUCTHKA, CTAaTHCTHYECKas TIHIOTEe3a, NapaMeTpudecKas TUIoTe3a, JUHEWHas pe-
IPECCHs, METO/ HAMMEHBIINX KBAIpPAaTOB.

PA3JEJI VIII. inddepenunaibabie ypaBHEeHHS

Tema 8.1 OcHOBHbIE OHATHS

OGrixHOBeHHEIE MH(bepeHInaIbHbE YPaBHEHHS, TI0JI€ HANpAaBJICHHUM, pelleHye,
HHTErpalibHas KpuBasd, 3aga4da Komm.

Tema 8.2 YpaBHenus 1-ro nopsiaka

O6rikHOBeHHEIE mMu(epeHIHanbHEle ypaBHEHH IEPBOrO MOPSAKA C Pa3lielisaio-
IIMHCS IepeMEHHBIMH, IHHEWHBIE, PUKKaTH U B nONHEIX qudbepeHpanax.

Tema 8.3 CHcTeMBI H YypaBHEHHS #—T0 MOPAAKA

OyHIaMeHTaIbHAs CHCTEMa PEIIeHHH OJHOPOIHBIX JIMHEHHEIX IubdepeHIyans-
HBIX ypaBHEHUH 7 -ro MopsaAka. MeTon BapHalliy IIPOM3BOJIBHEIX [TOCTOSHHBIX IS He-
OZTHOPOJHBIX JIMHEWHEIX M pepeHIHaNbHEIX YPaBHEHHH 71 -TO IIOPSIKA.

PA3JTEJI IX. YpaBHeHHs B YaCTHBIX IPOH3BOIHBIX

Tema 9.1 YpaBHeHHS B 4aCTHBIX NPOH3BOIHBIX

Knaccupukamys nuHeHHBIX TudhepeHIHaTbHbIX YpaBHEHHH ¢ JaCTHEIME IIPOM3-
BOJHBEIMM BTOPOTO IOPAAKA. YPaBHEHHE MalbIX IIONMEPeYHBIX KojJeOaHWil CTPYHEL
YpaBHeHME TeMIOMpoBOAHOCTH. 'apMonmyueckue dynkmuu. 3anagsa Komm. CMmeman-
HBIE 33/1a9H.

PA3EJI X. BoiaacadTEeIbHAS MaTeMaTHKA

Tema 10.1 Iipubankenne GpyHKnmii B YACIeHHOE HHTErPHPOBaAHHE

IlonsaTre norpemsocTd. MeToxs! mpubmwkeHus (ynkmumit. ITpu6IKeHHOE BhHI-
9UCIIEHHE HHTErPaJIOB.

Tema 10.2 Cucremsl JHHeHHBIX airefpan4ecKnx ypaBHeHHH M mpoGiema
COOCTBEHHBIX 3HAYEHHIH
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IlpsiMele MeTOAEI peleHus CUCTEM JIMHEHHEIX anrebpandeckux ypaBHeHHii. Hre-
paLMOHHEIE METOIBI PEIIEeHHs] CUCTEM JIMHEHHBIX anrebpandyeckux ypaBHeHHH. MeTo-
OBl pelleHHs Mpo6iIeMbl COOCTBEHHBIX 3HAYEHU .

Tema 10.3 CucremMbl HelHHEHHBIX YPaBHEHH i

Mertonpl 4YHCIEHHOTO pEINeHHs CHUCTEM HENWHEHHBIX ypaBHeHUWH. JIuHeiinas wu
KBaJpaTU9IHAasi CKOPOCTh CXOIUMOCTH.

Tema 10.4 PazHocTHBbIE cCXeMBI H HX IPHMEHEHHE

OcCHOBHEIE NOHATHA TEOPHH PAa3HOCTHBEIX CXeM (CeTKa, yCTOHYMBOCTB, CXOIHU-
MOCTb, anmpokcumanus). PasHOCTHEIE cxeMBI i ypaBHEHMH B 9aCTHBIX IIPOU3BOJ-
HBIX.

PA3JIEJI X1. MaTemaTu4yecKas JIOTHKA

Tema 11.1 MaTremaTH4YecKasi JOTHKa

Anre6pa BeICKa3siBanuit. POpMyJIIEl, paBHOCHIBHOCTH (hopMyI1. DyHKINH anre6psl
BBICKa3BIBaHU, ciocoOkl 3amanus. Mcuuncnenne BeICKa3sbIBaHUM. @OPMYIIBEI, aKCHOMEI,
mpaBuia BeIBoJa. IIpenukathl, (GOpMyIbl, KBaHTODEI, OTpHIlaHKe kBaHTOpoB. Ilpuse-
JI€HHbIe 1 HOpMaJIbHEIE (POPMYJIEL.

PA3JIEJI XII. inckpeTHasi MaTeMaTHKA
Tema 12.1 /IluckpeTHas MaTeMaTHKA
I'pad, mukII, ceTh, MOTOK, IMPKYJIAIMSA, MOITHOCTh OTOKA. JHIepOBEI Ipadbl.

PA3EJI XIII. UccnegoBanue onepamnmii

Tema 13.1 UccenoBanue onepanuii

Urpa B HopMmanbHO# (hopMe, UTpa ¢ HyJieBoi CyMMOM, MaTpU4Has UIpa, IicHa ur-
PBI, CEIIOBAs TOYKA.

PA3JIEJI XIV. MeToabl ONTHMH3aIHHA

Tema 14.1 MeToab! ONTHMH3AMHH

JKCTpeMyM, JIOKAJIBHEIA 3KCTpPEMYM, YCJIOBHBIN 3KCTpeMyM GyHKUMU. DyHKIUA
Jlarpamxa. Bapuanmonsas 3amada. [Ipon3BoHbIe B BEKTOPHBIX IIPOCTPAHCTBaX: IpoO-
HM3BOJHAs 10 HAIIPaBJIEHHIO, BapHanus 1o Jlarpamky. Belrykislie MHOXECTBA, BBIITYyK-
Jble (YHKIIMH, BEITYKIIbie 3KCTpeMallbHble 3amadn. JIuHelHasd 3axada, OBOMCTBEHHas
3ajaya.

Yacrb 2. OcHOBBI HHPOPMANHOHHBIX TEXHOJOTHH

PA3JIEJI XV. YcrpoiicTBo komubioTepa. KoMnbioTepHble KOMMYHHKAIIHH H CETH

Tema 15.1 OcHoBHBIE YyCTPOHCTBa KOMIbLIOTEPA

ApxuTekTypa KoMibiorepa. I IpuHIuITe! paboTel KOMIBIOTEPA.

Tema 15.2 KomnsioTepHbie ceTH U MHTEpHET

Mogenu npotokonoB OSI u TCP/IP. Haznauenue ypoBHe# nmpoToKoioB. Anpeca-
ua B IP-ceTsix. CucteMa noMeHHBIX uMeH DNS.

Tema 15.3 AqMHHHCTPHPOBaHKE NOJIb30BaTe/IeH B rPyNi B CETH

CereBas Ge3onmacHocTs. PacmpeneneHHble cUCTeMbl. Pa3paboTka ceTeBBIX IIPHIIO-
xeHUl. COKeTHI.



PA3JEJI XVI. Onepannonnbie cicrembl. CHCTeMHOE MporpaMMHoe ofecneuenue

Tema 16.1 ApxuTeKTYpa BLIYHCIHTEIbHBLIX CHCTEM

Onepatponnsie cucreMsl. OYHKITMM ONEPAalHOHHBIX CHCTEM M PEXHMMEI X pabo-
THI.

Tema 16.2 Crpykrypa OS Windows

YnpasieHve BUPTyanbHON HaMaTeio. OpraHusaiys BUpTyaabHoH namatd. PaGoTa
IIPUIIOXEHMH C BUPTyalbHOM mamMsaTeio 1 Heap. Crarvyeckas ¥ JUHAMHUYECKas KOMIIO-
HoBKa. DLL-6M6110TeKH, 3KCIIOPTHPOBaHKEe W MMIIOPTHpOBaHKe (yHkumii. Juaamu-
geckoe cBa3eiBaHHe. OpraHusanus ymnpaBlieHHS OaHHEIMH. ©aillloBBIE CHCTEMEL.
JlpaiBepsl yCTPOKNCTB.

Tema 16.3 OcnoBsl apxuTexTypsl OC Unix, Linux

Ocobennoctd u Bo3MOxHOCTH. OCHOBHEIE MOAYIHM H HX (yHKIME (a1po, APIL
daiinosas moxcucrema, moxcucrema 1/0, HoacucTeMa ynpaBleHHs HPOLECCAME ¥ Ia-
mATEIO). Knaccel moctyma k ¢aiinam B Unix, mpaBa mocTyma. YmpaBleHWe BBO-
nom/BeiBogoM B Unix. Buner ycrpoiicts. Jpaiisepsl ycrpoiicts B Unix. B3aumopeii-
CTBHE TIpoliecca ¢ ApaiiBepoM.

Tema 16.4 CHcTeMBbI yNpaB/ieHHsi NPOrpaMMHOro obecrnedeHns

IlonsTre MOPTOB, NAKETOB, OCHOBHEIE MEHEIKEPH! YIpaBleHWs makeTaMd. CH-
CTEMHOE U CETeBOC aMHHMCTPHpOBaHHWe. MHOIr03aJa4HOCTh ¥ MHOT'OIIOTOYHOCTH, MX
peammsaims B pasnudHeix OC. Heo6xomuMMOCTh CHHXPOHM3AIMH pa3fIeseMbIX AaH-
HBIX. ABTOMaTH3aNus agMuHACTpEpoBanus POSIX cucTeM M cepBepoB, CKPHIITEL KO-
MaHJHOH OOONIOYKH, IIEPEMEHHEIE CPeBI OKpYXeHus. Vepapxus BEIIOJHAEMEIX IIPO-
neccoB B POSIX cucremMax, MeXmpolecCOpHOEe B3aHMMOZEHCTBHE, KaHAIEI (pipes).
OcobeHHOCTH TpeCTaBIeHHsA CHCTEMHBIX HaCTpoeK M KoH¢urypanuit B OC Windows
(peectp) 1 POSIX cucteMax (aupekTopus (aiinos KOHGHIypaluy 4 T.14.).

PA3JIEJI XVII. Anroputmel IlperpaMmHoe obecneyenne

Tema 17.1 Ilpencrapjenne HHGOPMALNE B KOMIbIOTEPAX

Ionsitne undopmamun. Koxuposanue mupopMammu. TpeGoBaHus, mpeabssisie-
MBI€ K KOMUPOBAHHIO HH(OPMAIHH IIPH IPOrPAMMUPOBAHHH.

Tema 17.2 Anropatm

TpymoeMxoCTs airopHTMOB: HAWIYYIIMHA Cilydail, HAMXy[AIIHH CIIydaif, TPy dOEM-
KOCTb B CpeHeM. ACHMIITOTHUKHU TPYAOEMKOCTH aJrOpUTMOB O, Q, ©. ITomuHOMuH-
QIPHBIC M HEMOJIHHOMHAIIbHEIE alropuT™Mbl. Mamyna Teiopuara. OCHOBHEIE IIPHHIIK-
IBI ee paboTEHI.

Tema 17.3 Kinaccsl 3agau P u NP

NP -TpynHBEIE ¥ NP -nionHEIe 3anadu. CTpaTerny pemieHus 3anad. [IpuHimun «pas-
JeT ¥ BIIACTBYW», NMHAMHYECKOE MPOrPaMMUPOBAHHE, IPAJHEHTHHE AITOPUTMEL
Ilpumepsl pemeHns 3afad C WCIONB30BaHHEM NAHHBIX METOIOB H HX TPYZAOEMKOCTb.
AJITOPUTMEI COPTHPOBKH CIIOKHOCTH O(nlogn) Ha OCHOBE CpaBHEHUS 3JIEMEHTOB.

Tema 17.4 ANropuTMbI COPTHPOBKH

Opranusanys moucka B OTCOPTHPOBaHHOM MaccHBe. BuHapHOe JI€pEBO IOHCKa.
basoBsle onepanyy HaJl HEM H HX TPYOEMKOCTh B HAHXYAMIeM CiIydae. X3m-TabIuis
1 xom-¢ynkman. Komnusuu. MeTons! paspereHus Ko, OTkpeITOE M 3aKPEITOE
X3IIUPOBaHHE.
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Tema 17.5 Anropurmsl Ha rpagax

CrpyKTyphl JaHHBIX IJIs OpeJCTaBleHuUs rpadoB: MATPHUIIEI CMEXHOCTH, MAaTPUIIEI
HHIMIEHTHOCTH, CIMCKH CMEXHOCTH, CIIUCKH pedep. AJITOPUTMEI IIOMCKA B UITMPUHY U
riyOuHy. AnroputMmel Ha rpadax. IIoMck KOMIIOHEHT CBS3HOCTH M KOMIIOHEHT [BYy-
CBSI3HOCTH. AJITOPUTMEI HaXOXIEHUs SilllepoBa KA. [IOMCK MMHUMAIBHOIO OCTOB-
HOTO JiepeBa U KparJaiiiero myTH B rpade. AnropurMsl [Ipuma, Kpackana, Jefikcrpsi,
dnoiina. AnroputMel Ha rpadax. I[Tapocouetanus B JByJONBHEIX rpadax, METOS yBe-
nuauBatomeii nemu. Ilotoku B cetsax, anropurm ®opaa—Donkepcona. AJITOPUTMEL Ha
CTpOKaxX. AJTOPHTMEI IIOUCKa MOJACTPOKH B CTpoKe. AnroputMel Pabuna—Kpana, Boii-
epa—Mypa, Kuyra-Moppuca—IIpaTTa u UX TpyI0EMKOCTb.

PA3JIEJI XVIII. Ilaketsl. IIpukiaanoe nporpaMMHoe obecnedenne
Tema 18.1 O6paGoTka TeKCTOBOM H rHIEPTEKCTOBOMH HH(pOPMANIHH
TexcToBEIe pefakTOphl ¥ MpoIecCOpE!. ITaKkeThl I MOArOTOBKH IMIIEPTEKCTA.
Tema 18.2 O6paborka unc/i0BOH H MaTeMaTH4ecKOH HHpOPMaLHH
Ilaketsr Mathematica u Maple.
Tema 18.3 O6paGorka rpadpuyeckoii nudopManan
ITaxetsr Adobe PhotoShop, Corel Draw.
Tema 18.4 O6paGoTka My JIbTHMeAHHHON ¥ Ay HOBH3yaIbHOH HHpOPMaHH
Cpencrsa 06paboTky MynbTHMEIUAHON HHGOPMAIHH.
Tema 18.5 IlporpaMmMHuoe oGeceuenne 06paGoTKn 3KOHOMHAYECKOl H AeJI0BO#H
aadopManuA
Onexrponnsle Tabmunsr Excel. Cuctema npesenrtammit PowerPoint. CYBJT Access.

PA3JIEJI XIX. TexHO/JIOrHH NPOrpaMMHPCBAHHS

Tema 19.1 OcHoBHBIE 3Tanbl NPOEKTHPOBAHHS MPOrPaMM

TlonsaTus untepdeiica n peammsannu. CrcreMsl mporpaMmuposasus. MHTErpHpo-
BaHHEIC CPeACTBa pa3paboTku. CTpyKTypa COBpEMEHHOW CHCTEMEI IPOrpaMMHpOBa-
Hys. JKu3HeHHBLH UK pa3paboTku mporpamMuoro obecnedenus (110).

Tema 19.2 IlonsTHe MOGHILHOCTH H NeperocaMocTH IO

Crpyxrypa neperocumoro I1O. Crannaptsl nepenocumoctd. KpoccmnaTdopmen-
HOCTb.

Tema 19.3 O6beKTHO-OpHEHTHPOBaHHAs TeXHOJIOTHs pa3paborkn IO

ITonatue o s3pike MomemupoBanuss UML. Bumnr nuarpamMM. ba3oBrle IpHHIMIIBI
06BeKTHOro nporpaMmupoBatust. [IpuHIMIE! GBICTpOl paspabGoTky mporpamm. I1oHs-
THe 00 yHH(HIIMpOBaHHOM IIpoliecce pa3paboTKy (UP, RUP). Bubl OTHOIIEHUH MEX-
Ry KiaccaMu U obbexTamMu. AGCTpaKTHEIE KIaccH U uHTepdeiickl. Ha3sHauenne uuTep-
deiicos.

Tema 19.4 IlonsiThe 0 KacKaJHOM H HTePATHBHOM Ipoleccax pa3paGoTih
nporpamMm

I'nbxue (agile) meTomonoruu. ITonaTre 06 3KCTpeMaIbHOM MMpOrpaMMHPOBaHHH
(XP). Ilonsatre o mabionax (marrepaax) npoekTHpoBanus. IToHsATHE O T€CTUPOBAHUH.
MonynsHoe TecTupoBanue. PedakTopumr.

PA3JIEJI XX. Cnioco6b1 xpanenusi, o6pa6oTka u nepenayn undopmanu. bassl
NaHHBIX
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Tema 20.1 Paiiasl, popmMaTsl daiiios

HnadopmarinoHHEle MOTOKH. 31eKTPOHHEIE TaOIHIIEL.

Tema 20.2 ba3b! JaHHBIX

Bugrr 6a3 naHHBIX. Ba3sl JaHHEIX, OpHEHTHPOBAHHEIE HA XpaHEHHE JOKYMEHTOB.
Pensnuonnsie 6a3bl JaHHEX. CTPYKTYpUPOBaHHBIH A3BIK 3ampocos SQL.

Tema 20.3 bezonacHoCTh W 3AMIKTA JAHHBIX

CuMMeTpHYHEIE M acCUMeTpU4HbIe KpUnTorpapudeckue cucremsl. Illudponanue
coobmenuii. 1{udposas moamuck coobmenmit. Cioco6B MOCTAHOBKH 9NEKTPOHHOM
nrpoBoif NOAIHCH. APXUBHPOBaHHE KaK 3Tall 3allUThl HHGOPMAIMOHHOM CHCTEMEL.
OcobennocTy 06paboTku HHGOPMALIUH B IUIATEXHEIX CHCTEMAX.

PA3JEJI XXI. OcHoBbl BeG-TexHoJIorui 1 HTepHET NpHIICIKEHHH

Tema 21.1 I'no6anbnas cerb WHTEpHET

Be6-cepsucel. Cucrema anpecarun. DNS-cepsepel. MesxceTeBoii mporokon IP.
ITpotokon TCP. Cocrosuus TCP-ceanca. CHCTeME! 37IEKTpOHHOM 1104TEL. VIHTEpHET U
Be6. Be6-rexnonoruu. Pecypcrl Be6. HTTP-coo6menus. 3aromosku HTTP. Coenune-
Hue 110 npotrokoixy HTTP. Hepasprisaas ceccusst HTTP.

Tema 21.2 SI3pixk HTML

OnemenTsl. Toru. Konreiineps.

Tema 21.3 CSS

Cuenapuu cTOpoHE! KiHeHTa. BeTpanBaHue ClieHapHeB CTOPOHEI KIIHEHTA B JOKY-
meHT HTML.

Tema 21.4 5I3p1k JavaScript

Ilepemennsie u kL. O6BekTH B s3bike JavaScript. Mepapxusa o6BekToB. TexHo-
norust Dynamic HTML. Cobsitus. O6paboTunky coGRITHIA.

Tema 21.5 Pa3paboTka nprioXkeHul B apXHTEKType KJIHEHT-CEPBEp

Tpex3sennas u MEOroypoBHeBas apxurektypa I1O. TexHoIOrHH B3auMOLEHCTBHS
C cepeepamu. [IpenMymecTBa ¥ HETOCTAaTKM AaHHOM apxuTekTyphl. TexHomorus CGIL.
OcHoBHEIle MexaHM3MEI B3amMOzelicTsrs nporpammer CGI u cepeepa Be6. Bzaumo-
peictere npuwioxenns CGI ¢ ximentom Be6. ®opmer B nokymente HTML. OcHOBHBIE
JICHCTBYA TONB30BATENBCKOrO areHTa IpH OTIpaske GopMmel. ITepenaua HHbDOpMaImY
oT cepeepa BeG-mpunoxenmio CGI. Cuenapuu cTopoHEI cepBepa. BzaumMozeiicTBue
KOMIIOHEHTOB ITPOrPaMMHOT'0 00ecriedeHust IIpH 3aIlyCKe CLIeHApHeB CTOPOHEI cepBepa.

Tema 21.6 SI3p1xn mporpaMMHUpOBaRMs Ha CTOPOHE cepBepa

Sspikm ais Back End. 3agaua my6nukanum 6a3 JaHHEIX B HntepHet. CrrocoOrI
my6rkanuy 6a3 naHHbIX B MHTEpHET.

PA3JIEJI XXII. O61eKTHO-0pHEHTHPOBAHHOE POrPaMMHPOBaHHE

Tema 22.1 O6beKTHO-OPHEHTHPOBAHHOE IPOrPAMMHPOBAHHE

Konnemmsa AT/, O6vexTtr! u knaccel. IToHsTHsS COCTOSIHMS, IIOBEACHUSI U UICHTHU-
¢uxarmuu o6bexTa. OTHOMIEHHS MEXAY KIIacCaMH: acCOLMAIlHs, arperamus, KOMIIO3H-
141, HCTIONIb30BaHMeE, HacllefoBanue. OTHOMEHHS MeXIy 0O BEKTaMHU: B3aUMOIeHCTBHE
KIMEeHT-cepBep. OTHOMEHN MEXIY 06BEKTaMu: Hepapxuu o0sexToB. ba3osrie mpus-
murel OOIT: vHKancymsanus, HacremoBaHue, nonuMopdusM. Ilpumepsl npuMeHeHHS.
IlonsaTHe Kiacca, moHsTHe oObexTa. IToHATHE YJICHOB JK3eMIUIpa Kilacca H 4jeHa
knacca. Knaccuduxanus metonos o6sexta B OOIL. IeHTHYHOCTE M KU3HEHHEI MUK
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oObekTa. YIpaBieHHe JOCTYIIOM K KOMIIOHEHTaM kiacca. [Ipumenenue arpubyToB 1o-
CTylla K KlaccaM, CBOWCTBaM H MeToAaM KjiaccoB. OQMHOYHOE W MHOXECTBEHHOE
HACJIEJOBAaHHE KIaccoB U HHTep¢elCoB, MpUMEPHI HUCIOJb30BaHUA. YIIpaBlIeHHUE IO-
CTYIIOM K KOMIIOHEHTaM Kiiacca IIpH HacleloBaHWH. [IpHBeleHHe THUIIOB ITPU HACIIENO-
BaHuH. [lomuMopdu3M U NOHATHE BUPTYaIBHEIX MeTonoB. Co3aHie U YHUUTOXKEHHE
06BexToB. KOHCTPYKTOpPEL B IecTpyKTOphl. IlepeompesieieHne METOOB, BIUAHHE aT-
pubyTOB AOCTYyIla IIpH IiepeolnpeneneHiyd MeTonoB. IlonsaTHe abCTPaKTHBIX KIaCCOB M
MeTozoB. Mcnone3oBanue abcrpakiyy npu HaclienoBaHud. CTaTHYeCKHE IOJIA U Me-
TOJBI KJIACCOB.

Tema 22.2 llonsTHE HCKIIOYUTENLHON CATY WY

Knaccubuxamma uckmodenuit. Crioco6s1 06paboTku ommbok. BribpackiBanue u
IIepexBaT UCKIIOYEHUH. I eHeprpoBaHNe UCKIIIOYNTENBHEIX CHTYALIHIA.

Tema 22.3 [lonATHE Meperpy3KH METOXOB, pa3pelleHHue MePErPy3KH

IonsiTre neperpysku onepaTopoB. Generic-KIIacChl ¥ METOBI, OCOGEHHOCTH IIpH-
MeHeHus. IloHATHe pacmmpseMoro nmporpaMMHpOBaHHs. [IpHHIMIEI PACIIMPAEMOIO
IIpOrpaMMUpPOBaHUS.

Tema 22.4 Konnexnun

OcHosusle onpenenenus. Crucku. Opraausanys u 061acTs IpAMeHeH:. MHoMe-
crBa. Opranusanus u obmacts npuMeHeHus. Kaptel oto6paxenuit. Map. Oprarusanus
¥ 001acTh IpUMEHEHHS.
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BOIIPOCEI 3K3AMEHAITMOHHLIX BUJIETOB

BOIIPOCHI 3K3AMEHAIIMOHHBLIX BUJETOB

Yactb 1. MaTeMaTHKa
AureGpa

1. Ilone xoMmmeKcHBIX 4Hcen. AnreGpaudeckas W TPHTOHOMETpHYECKas dbopma
KOMIIIEKCHOTO YHCNa. Y MHOMKEHHE KOMIIJIEKCHBIX YHCe] B TPHIOHOMETpHUeCcKOii
dbopme, popmyna MyaBpa. U3Bneuenue KopHell U3 KOMIIIEKCHEIX YHCEL.

2. Konb11o MHOTOYIIEHOB OT OfHO# IlepemenHo#M. Kopens MHOrO4IeHa, Teopema Be-
3y, KpaTHOCTb KopH:. Henpusomumele maorounens! Hay R u C . Teopema o pazino-
YKEHUY MHOTOWIEHA B IIPOU3BEACHHE HEIPUBOAUMEIX MHOTOWIECHOB.

3.Marpuus! u anrebpandecKue onepanyy HajJ HAMH. PaHT MaTpHIIEl H €70 OCHOB-
HbIe CBolcTBa. OGpaTHas MaTpuIa, KPUTEPHUiA CyIIECTBOBAHHUS M METOJIBI €€ BEIIHCIIE-
Hus. XXopranoBa HopMaibHas popMa MaTpPHIIEL.

4. OnpenenuTeny, UX OCHOBHBEIE CBOMCTBA. MUHODH H anrebpanyeckue JOIOJIHE-
uus. Teopema Jlamnaca. PasnoxeHue onpenenuTeNs O 3IeMEHTaM CTPOKH (CTONOIa).
Omnpenenutens NpoU3BeJeHUs KBAAPATHEIX MATPHII,

5. CucreMBl NHHEHHBIX anreGpawdeckux ypaBHeHMH. Kpurepuii COBMECTHOCTH.
Mertons I'aycca u Kpamepa. PasmepHocTs v Gasuc mpocTpaHCTBa BCeX peINeHHH Of-
HOPOJHOM CHCTEMBI IMHEHHBIX YpaBHEHHIH.

6. BexTopHele pocTpaHcTBa. JIMHeHHas 3aBHCUMOCTb M HE3aBHCHMOCTE BEKTOPOB.
basuc, pasmepHocTe. KoopauHaTel BekTOpa, X M3MEHEHHE IIpH M3MEHEHHM 6asmca.
IMoxmpocTpaHCcTBa M onepalliy HajJ HUMU: [IEpECEUeHHe, CyMMa, IpsAMas CyMMa.

7. JluneiHoe oTo6paxkeHWe BEKTOPHEIX IMPOCTPAHCTB, €ro AApo u o6pas. Martpuna
JTMHEHHOTO omepaTopa. MaTpuiia CyMMEI M KOMIIO3HLIMH JIMHEHHEIX onepaTopoB. Teo-
peMa o CymMMe paHra u fedekTa auHeidHoro oneparopa. Co6CTBEHHEIE 3HAYEHHS U COO-
CTBEHHBIE BEKTOPHI.

8. bununeiiHele, kBagpatugHble ¢opMel. Ilpusenenne KeaapaTu4Hoii GopMbI K
KaHoHHYecKkoMy BHAY. Kanonndeckuit Bux Hax R u C . 3HaKkoonpeneneHHEIE KBa-
paruyuHBle GopMEI, KpuTepuii CriasBecTpa.

9. IlonsaTHe rpymmel, NOATpyHIEl, mpuMepbl. HopMmanbHas moarpymma, haxTop-
rpynna. Teopema Jlarpamxka. 'omoMopdusm u m3omoppusm rpymnn. OcHoBHAS Teo-
pema o romomMopdH3Max rpymn.

10. Ilonatre xombla, Mo, MOAKONbIA, NOAMOIS, MpUMepEL. Hean, ¢pakTopKois-
1o. I'omomopdusm u u3omopdusm koneu. OCHOBHAsS TeopeMa O roMoMophH3Max Ko-
nen.

I'eomerpus

11. Cpobomsie BekTopsl B R *, ckansdpHOe, BEKTOPHOE M CMELIaHHOE IPOM3BEIE-
HUSL.

12. PasmiranEeie BUIB ypaBHeHui npsamoit 1 mrockoctu B R2 us R 3.

13. Snnmne, ranep6oa, napaosa, UX ypaBHeHHs H cBolicTBa. Kinaccubukaimys
KPHUBBIX BTOPOTo mopsanaxaB R % .

14. Adpburnsie npocrpanctea A”. Ilnockocty B 4" W MX ypaBHeHHs. B3aumHoe
PacIIONOXEeHHe IBYX IIOCKOCTEIA.
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15. EBKIMIOBEI TOYe4HBIe IpocTpaHcTBa R ”. OpTOroHaabHOCTH ILIOCKOCTEH B
R " . PaccTostHIE OT TOYKH /0 INIOCKOCTE B R ” .

JupdepennuaibHas reoMeTpHA

19. Kpuseie B R > uB R*u cnocobsl ux 3ananus. HarypanbHas napamerpusamus
KPHBOM.

20. KpuBH3Ha 1 KpydeHHE KPHBOM, HX reOMeTpUdeckuii cMeIcl. @opmynni Opene.

21. TloBepxuocty B R* u crioco6s! ux 3amanms. Ileppas byHnamMeHTaIbHas dbopma
IIOBEPXHOCTH M 33/1a4¥, peliaeMBIe C €€ IIOMOIIBIO.

22. HopmanbHas KpHBH3HA NOBEPXHOCTH. BTopas (ynmameHTanbHas (opMma mo-
BepxHocTH. [TonHas (rayccoBa) KpUBH3HA.

MaTemaTHuecKuii aHaIH3

23. MHOXeCTBO BeIIeCTBEHHBIX 4YHCE]. BaxHeHImme moaMHOXeCcTBa B R H mx
MOIIHOCTE. TeopeMa KaHTOpa 0 HECUETHOCTH MHOX€ECTBA BEMIECTBEHHbIX THCEI.

24. YucnoBble MHOXKECTBA M MX TPaHUIIEL Teopema Jlenexunna o CymecTBOBaHHU
TOYHBIX I'PaHHII.

25. Ilpenen mociienoBaTeNbHOCTH M €TI0 CBOMCTBA (€AMHCTBEHHOCTH, ONEpaIiy Hal
IIOCTIEAOBATENRHOCTAMY, NPEIEbHEI IIepexo B HepaBeHCcTBax). Teopema o npenene
MOHOTOHHOH NociienoBaTenbHOCTH. YHncio Jiinepa.

26. Kpurepuit Konm cxopuMocTy nocieoBatensHocTH. IIpefenbHas To9Kka MHO-
xectBa B R , neMma Bomsano-Beliepimrpacca o CylmecTBOBAHHM NPEAETBHON TOUKH.

27. Jlemma Bopeas-JleGera o MOKDBHITHAX OTpe3Ka HHTEPBAJIAMH. Teopema
KaHropa o craruparometics HoCiIe f0BaTEIFHOCTH OTPE3KOB.

28. Teopemn1 ®epma, Poms, Jlarpanxa (o KoHewHbIX npupamenusx), Komm
(06 OoTHOIIEHWH IpHUpAIIEHHMI).

29. IlpaBuiia JlonuTans pacKpLITHS HeoNpeaeIeHHOCTEi.

30. ®opmymna Teitnopa ¢ octatkamu B popme ITeano, Jlarpamxa, Komm.

31. Onpenenenne uHTerpana Pumana mus GpyHKIME OmHOMN nepemenHoi. Heobxo-
AuMoe ycrmoBue HHTerpupyeMoctd. Cymmel Jlap6y u ux cBoiictBa. Kputepuii unTe-
TPUPYEMOCTH B TepMuHax cyMM [Jlap6y, xpurepuii JleGera unterpupyemoctu. Kiaccer
HHTEIPUPYEMBIX (DYHKITHIA.

32. TluddepeHpyeMoCcTh HHTErpaia ¢ MEPEMEHHBIM BEPXHUM npeaenoMm. Cyme-
CTBOBaHHME NepBOOOpa3HOH MJiA HempepbiBHOW ¢yHkunH, dopmyaa Huiorona-
Jleiioruna. MaTerpupoBaHne o 9acTsM u 3aMeHa [EePEMEHHEIX B OIpelieIEHHOM HH-
Terpaie.

33. IlonsTHE YHUCIIOBOrO psAja, CXOAAMIUECS H pacxonsmmecs psanel. Kpurepuit Ko-
I CXONUMOCTH YHCIIOBEIX PANoB. IIpu3HaKk CXOMMMOCTH IONOXHTENBHEIX DSIOB.
(Komm ¢ xoprem, [lanambepa, I'aycca).

34. A6comoTHas M YCIOBHAA CXOAMMOCTE YHMCIOBEIX psanos. Ipu3naku {npuxie
b AGeus.

35. OyHKIMOHANLHEIE PAMEl M IIOCIIENOBATEILHOCTH. PaBHOMEpHas CXOOUMOCTS.
Kpurepuit Kommu paBHOMepHO# cxomumMoct. [TpusHaku Beiiepmitpacca, AGena u J{u-
pHXJie I paBHOMEPHOH CXOQHUMOCTH.
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36. UuaTerpanbHbie NpeACTaBICHUS YaCTUYHBIX CYMM TPHIOHOMETPHYECKOIO psifa
®dypre. Jlemma Pumana-JleGera. [Ipunnun nokanusanuy. YCIOBHA CXOAUMOCTH psi-
10oB Pypbe (B TOUKE U paBHOMEPHOH).

37. Duddepenuupyemsie otobpaxenus u3 R” B R ™ . Marpuna Sko6u.

38. JlokanbHEIE 3KCTPEMYMEI (YHKIMA OXHON M MHOTHX IepeMeHHBIX. Heobxomu-
MEI€ YCJIOBHS U JOCTATOYHEIE YCIOBHS JIOKAIBHOTO SKCTpeMyMa (QyHKIHH.

39. TeopeMEI O HEABHOM U 06paTHOM (QYHKIMSX, YCIOBHS HX AuGGbepeHIIpyeMo-
CTH U QOPMYIJIEI A7 IPOU3BOIHEIX.

40. Mepa Xopnana B R” wu ee cBoiicTBa: MOHOTOHHOCTb, aAAUTUBHOCTE, CyOan-
IUTHUBHOCTb.

41. Nurerpan Pumana B R " u ero cBoiictBa. CBeZieHue HHTerpaia K IOBTOPHOMY
(Teopema @y6uHNM), 3aMeHa TIEpeMEHHOM B KpaTHOM HHTErpae.

42. KpuBonuHeiitHbIe HHTETrpaJikl ¥ X OCHOBHEIE cBoiicTBa. ®opmyna I'puna.

43. TIloBepxHOocTHEIe wuHTerpambl, ¢opmyna Crokca, ¢opmyna Iaycca-
OcTtporpaackoro.

Teopus QpyHKIHN KOMILIEKCHOIO0 NEPEMEHHOr0

44, IIponsBoaHas oT GyHKIHHA KOMILIEKCHOTO ITEPEMEHHOI0 U €€ Te€OMETPHIECKHMiA
cMeIc. YcnoBusa Komm-PuMana.

45. Nurerpanshas TeopeMa Komu. WuTerpansnan ¢popmyna Koma.

46. Crenennnle psgel. @opmyna Kommu-Amamapa. PasinoxeHue aHaIMTHYECKOM
¢ysximu B pax Telinopa. CBoiicTBa aHAMTMTHYECKHUX (YHKIHIA.

47. Pa3noxcendHe aHaJuTHYeckod (pyHxuum B psx Jlopama. V3ommpoBaHHEIE
0co0kIe TOUKH ¥ MX Kilaccudukanus. OCHOBHAS TeOpeMa O BerdeTax. [IpHUIIOKEHHs BEI-
YEeTOB.

PyHKOHOHANbLHLIH aHAIH3
49. Ilponomxenue Meps! nio JleGery. Mepsi JleGera u JIe6era-Ctuntbeca Ha R .
50. Teopema JleGera o npeaeI-HOM nepexoje moJ 3HaKom HETerpaJa JleGera.
51. IlpocTpaHCTBa €O CKAIAPHEIM IPOM3BEAEHHEM, IMILGEPTOBO IPOCTPAHCTBO.
Hepaserncrso Komu-ByHsikoBckoro.

52. Ilpoctpanctea L”(T, 1) , HepaBercTBa I'énnepa, MUHKOBCKOTO, IIOJIHOTA.

53. Teopema banaxa (NIpHHIOHN C)KAMAIOLINX 0TOGpaXkeHAit) ¥ ero NpUMEHEHHA
K MHTETPAIEHBIM ypaBHEHHSM.

54. PasnoxeHue IO OPTOHOPMMPOBAHHEIM CHCTEMAaM BEKTOPOB B T'HIILGEPTOBOM
IIPOCTPAHCTBE.

55. Jlunelinsie HeTIpephIBHEIE onepaTopkl. HopMma oneparopa. ITpumepe..

57. Teopema Xana-Banaxa o Ipogo/DKkeHHE GyHKITHOHAIIOB.

Teopus BeposiTHOCTEH
58. Axcrnomatrka Komvoroposa. YcioBHEIE BEPOSTHOCTH.
59. UucnoBble XapaKTEpUCTHKM CIIydaliHBIX BEJIHYHH — MAaTeMaTHYeCKOe OXKHIa-
HHE, UCIIEPCHs, KO3(DDUITHEHT KOPPEISIIUH U BX CBOHCTBA.
60. KpuTepns He3aBHCHMOCTH CJy4YailHbIX BeJHYHH (QHCKPETHBIH, aGcomoT-
HO HeNpepbIBHbLIH).
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61. llenTpanpHas mpefeabHasi TeOpPeMa JJif OAHHAKOBO paciipee/IeHHbIX cJia-
raeMbIx.

62. 3akonE! 60mbmux yucen. HepaBeHcTBo u TeopeMel KomMoroposa.

63. Brifopka, BapHallMOHHBIH psI BEIGOPKH, CTATUCTHKA. HeCMeIeHHOCTh, COCTO-
SATENBHOCTh, ONTHMAJIBHOCTE, 3 ()EeKTHBHOCTD CTATHCTHYECKOM OIECHKH.

HuddepennnanbHble ypaBHEHHS

63. Teopema Ilukapa o cyllecTBOBaHMM W €AHHCTBEHHOCTH pellleHHS 3agady
Kowmn 1151 06b1kHOBEHHOT0 qH(depeHHANLHOI0 ypaBHEHHS.

64. Jluneiinnie HeofHOPOXHbIE NH(pdepeHNHANbLEbIE YDABHEHAS H OCHOBHBIE
TeopeMbl 00 HX pemenHsx. MeTol BapHalH¥ NPOH3BOILHBIX NOCTOSHHBIX.

65. Teopema Komm 0 CyInecTBOBaHWMH ¥ €JMHCTBEHHOCTH peNIeHHs 3amadd Komm
1J1s1 OOBIKHOBEHHOTO AU hepeHIIHaATEHOrO YpaBHEHHS.

66. Jlunetinrie onHOpomHEIe MU depeHMaNsHbIEe ypaBHEHHS N-T0 MOPAAKa U OC-
HOBHBIE TEOPEMEI 00 MX peIeHusIX.

YpaBHeHHS B YaCTHBIX NPOU3BOJHBIX

68. OcHoBHBIE KpaeBEIe 3afady s ypasHenuit Jlamnaca u ITyaccona. CBoiicTBa
rapMOHMYECKHX QyHKIwmit. TeopeMa eHHCTBEHHOCTH IS peNIeHMit KpaeBhIX 3aad.

69. IIpuHIMI MakCHMyMa M TeopeMa eIUHCTBEHHOCTH i pelleHHi epBoii kpae-
BO# 3a/1au U 331391 Komm qu1st ypaBHeHUs TemIONpOBOAHOCTH.

70. Meron ®yphe pemenHsi cMemAHHBIX 33424 AJIS YPaBHEHHs] TeNJIONpo-
BOJAHOCTH. :

71. Meton @ypbe peleHus cCMeMaHHBIX 3a[ay s ypaBHEHHs KonebaHUil cTpy-
HEI.

72. ®opmyna lanamGepa ans pemenns 3agagn Komm mis YPaBHeHHH KoJie-
OaHHi CTPYHBI.

BoeryHcIHTEIbHAS MaTEeMaTHKA

73. OCHOBHEIE BEMUCIHMTEIBHEIE CXEMEI METOIA I'aycca pemenus cucteM nuHeil-
HEBIX are6pandecKux ypaBHEHM.

74. Meroq urepanuii ¥ oOIIMi HEeSBHELL METOJ HTEpallAii A1 CHCTEM JIMHEHHEBIX
anre0panvecKuX ypaBHEHHH, TeOpeMa O CXOIMMOCTH.

75. MeTon HTepanuii 1js cHCTeM HeJHHeHHbIX YPaBHeHHH, TeopeMa 0 CXOaH-
mocTH. Meton HeloToHa /111 OIepaTOpHEIX YpaBHEHHH, TeopeMa O CXOAHUMOCTH.

76. Meron Oiinepa qa penmrenus 3agaun Komu B CIIydae CHUCTEMbI OOBIKHOBEHHEIX
nuddepeHIMaNbHEIX YpaBHEHHH IIEPBOTO TIOpsA/IKa, CXOAUMOCTE MeToza. Mertox Pyn-
re-KyTra ms pemenus sagauu Ko B cirydae mubdepeHIHMaTEHOIO ypaBHEHHS TIep-
BOT'0 IIOps/IKa, YETHIPEXTOYETHOE IIPABHIIO.

77. OCHOBHEIE IIOHATHS TEOPHH PA3HOCTHBIX CXEM: allMpOKCHMAIUsA, YCTOMIH-
BOCTB, CXOZMMOCTE. Teopema o cBSI3H aNNpPOKCHMANHA H YCTOHYHBOCTH €O CXONH-
MOCTBIO.

78. SlBHas W HeslBHas JByXCIOMHAS YETBIPEXTOYE€YHAsI pa3sHOCTHAd CXeMa It
YPaBHEHUS TEIIIONIPOBOAHOCTH, YCIOBHA yCTORUYHBOCTH.

MaremMaTHuecKkas JJOTMK2
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79. Anre6Gpa BrICKa3bIBanui. ®opMyisl. PaBHOCHIBHOCTE dopmyi. @yHKUMH an-
reOpsl BeickaszbiBaHui. CIOCOOH! 3aaHus. IIpo6neMa MUHHEMU3AITHH.

80. Mcuncnenve BrICKa3biBaHMil. OPMYIIEI, aKCHOMBI, IpaBHJIa BEIBOAA. BEIBog
13 runotes. Teopema nenyxuun. TeopeMa 0 HEPOTHBOPEYNBOCTH HCUHCICHHS Bbi-
cka3sbiBanmii. HezaBucumocTs cucteMsr akcuom.

81. Jloruka mpemukaToB. IIpenukaTel, hOpMyIIEL, KBaHTODHI, OTPHLIAHHE KBaHTO-
poB. IIpusenennsie u HopMaibHEe Gopmynsl. [Ipo6rema pa3pereHus.

82. Mcuncnenue npenukaros. ®opMynbl, aKCHOMEI, IIPaBHIIa BEIBOZA. IIpousson-
HOE IPaBUIIO CBA3LIBAHKA KBAHTOPOM. DKBHBAIEHTHOCTH (OpMYN. 3aKOH JBOMCTBEH-
HOCTH.

JlAcKpeTHast MaTeMaTHKA
83. OcHOBHas TeopeMa 0 IoToKe (TeopeMa 0 max- | min- paspesax).
84. Asroputm ®@opna-PonkepcoHa MOCTPOSHHUI MAKCHMATIBHOTO IIOTOKA.
85. Heobxonumble H 1OCTaTOUHBIE YC/IOBHS CYIIeCTBOBAHMS 3HJIepoBa MHKJIA
B rpade.

HccnenoBanue onmepamnmii
86. Teopema 0 pa3noKeHHH MOIOXKUTEIHLHOTO TOTOKA.
87. I10TOKM MHHHMAIBHON CTOMMOCTH. AIITOPHTM bacakepa-I'oysna.
88. Matpuunsie urpel. Ilena. CenjioBas TouKa. Haxoxnenue 1ieHbl ¥ ceaioBoit
TOYKH.

Mertoab! ONTHMH3ANHH

89. Teopema Kyna-Taxkepa.

90. HeoOxoqumoe ycioBHE 3KCTpeMyMa B KJIACCHYECKOH BapHAallHOHHOH 3a-
Aaue (ypasHenne Jiisiepa-Jlarpansia).

91. Meron MHOXMUTenel Jlarpanxa.

92. IlpousBoaHEIE B BEKTOPHBIX IIPOCTPAHCTBAX (LIPOM3BOMHAS MO HallpaBIIC€HMIO,
Bapualus no Jlarpamxy).

93. YcnoBus oNTHMANEHOCTH IIEPBOrO M BTOPOIO IOPSAKOB B 3a1ade ONTHMH3a-
UK C OrpaHMICHIIMH-PAaBEHCTBAMH (33]]a49a YCIOBHOM ONTHMHU3AIINHN).

Yacte 2. OcHoBbI HHGOPMAHOHHBLIX TEXHOJIOIHiA

YerpolicTBo komnbioTepa. KoMnbioTepabie KOMMYHHKALNY M CETH
94. OcHoBHEIE yCTPOHCTBa KOMIIBbIOTEpPa. APXHTEKTypa KoMIbroTepa. IIpuHunms:
paboTEI KOMITBIOTEpA.
95. KomnbtotepHsle cetu 1 UnTepHeT. Anpecanys u IIPOTOKOJEI Mepeaadu JiaH-
HBIX.
96. AnMuHHCTPHpOBaHHUE HOJB30BATENEH M IPYIII B CETH.

Onepanunonnsie cucrembl. CHcTeMHOE MporpaMMHoe obecnedenne
97. ApxuTeKxTypa BEMHCIATENBHEIX CHCTEM H MOGHIBHEIX YCTPOMCTB.
98. Ctpyktypa OS Windows.
99. OC Unix, Linux.
100. Crcremsl nporpaMMHOro o6ecreueHusl.
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Auropurmsl. IlporpaMmmHoe obecnedenue
101. Ilpencrasnenne HHGOPMALUK B KOMIBIOTEPAX U CETSX.
102. Anroputm.
103. Mammna Teropuara. OCHOBHEIE IPHHIUITH €€ PaGOTEL.
104. Knaccel 3a1a4 P 1 NP.
105. AnNropuT™MEI COPTHPOBKH.
106. Anroputms! Ha rpadax.

Iaxersi. [Ipukaagnoe nporpaMMHoe obecedeHne
107. O6paboTka TeKcTOBOI ¥ ruUNepTeKCTOBOM HH(opMammy. [lakeTs! 06paboTky.
108. IlakeTsl KOMIBIOTEPHOTO MOZAeMpoBanys Mathematica u Maple.
109. IlakeTnr komnbroTepHO# rpaduxu Adobe PhotoShop, Corel Draw.
110. Dnextponnsie Tabmumer Excel. Cucrema npesentanuit PowerPoint. CYB]]
Access.

TexHOJIOrHH NporpaMMHEpOBaAHAS
111. Ilonstre npoexta. OCHOBHEIE 3TAIIEI IIPOSKTHPOBAHUS IIPOrpaMM.
112. TlonaTne MoGHNBEHOCTH U nepeHocumocTH I1O. Kpoccnnardopmennoe ITO.
113. O6nexTHas TexHOMOrHUs pazpaborku ITO.
114. TToHATHE O KaCKagHOM U HTEpaTHBHOM IpoLeccax pa3paboTKH IporpamMm.

Cnoco0b1 xpanenns, o6paborky u nepenayn uudopmanuu. Bainl gaHHBIX

115. Paiinsl, hopmats! haiinos.

116. Ba3sl naHHeX. Buns! 6a3 qaHHbIX.

117. Be3onmacHOCTE M 3aMIUTa JAHHEIX.

OcHoBb1 BeG-TexHONOr NN ¥ VIHTEpHET NpHI0KEHHIH

118. T'mo6ansHas cets UnTepHeT.

119. A3 HTML.

120. Kackamusie Ta6mumst ctaneii CSS.

121. S3p1x JavaScript.

122. Paspa6oTka IpuioXeHHi B apXUTEKType KineHT-cepBep. Front End u Back
End npunoxenus.

123. SI3s1Ku mporpaMMupoBaH#s Ha CTOPOHE cepBepa.

O06BLeKTHO-OpHEHTHPOBAHHOE IporpaMMHpOBaHHe
124. O6BeKTHO-OpHEHTHPOBAaHHOE IporpaMMHpoBanue. Kiracchl 1 00BEKTEI.
125. TIoHATHE UCKIIOYUTENLHOM cutyauuid. OO BEeKTHI-UCKITIOUEeHHS.
126. TTonsTe MeToxOB. Ileperpyska MeTOIOB.
127. Konnekuumn.
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