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VyeGHas rMporpamMMa COCTaBlIeHa Ha OCHOBC OCBO 1-31 03 08-2014 (09.07.2014) u
y4eOHBIX ILIaHOB (perucTpanoHHEIH Ne G31-195/y4.; 30.05.2014) mna crequaibHO-
cru 1-31 03 08 Marematuka ¥ HMH(OPMAIMOHHBIE TEXHOJIOIHH, HaIpaBJICHUA
crermansHoctH 1-31 03 08-01 Maremaruka u nHGOPMALMOHHEIE TEXHOJIOTHH (Beb-
nporpaMMHpOBaHKE H HHTEPHET-TEXHOJIOTUH); (perucTpannoHHEIH No G31-196/yu.;
30.05.2014) must cmemmansHoctH 1-31 03 08 Maremarnka ¥ HHQOPMALHOHHBIC
TEXHOJIOTMM, HaIpaBJeHUsd CHeNHaTbHOCTH 1-31 03 08-02 MaremaTtuka H
uH(GOpMANMOHHBIe TexHONorny (MaTemMaTiiecKoe 1 nporpaMMHoOe obecreueHre Mo-
OUIBHBIX YCTPOMCTB).

COCTABHUTEJIM:

JI.T. MenBeneB, JieKaH MeXaHHKO-MaTeMaTHIeCcKoro dakyneTeTa, KAHTUNAT QU3.-MaT.
HayK, JOLICHT;

B.B. Bensm-Kpuser, 3aB. kadenpoil BeICIIEH anreOpa 1 3amuTH KHGOPMaLKK, ZOKTOP
¢u3.-MaT. HayK, mpodeccop;

A.JL TnanxoB, 3aB. Kadeapoil MaTeMaTHIeCKOH KHOEpHETHKH, JOKTOp (u3.-MaT. HayK,
mpodeccop;

B.J. I'pomak, 3aB. xapenpoi nudhepeHIMATbHEX yPABHEHUH ¥ CHCTEMHOTO aHann3a,
IOKTOp (hH3.-MaT. HAyK, Ipodeccop;

B.I'. KpoToB, 3aB. kaQeapoii TeoprH dynKumii, fOKTOp (u3.-MaT. HayK, mpodeccop;
AB. JIe6enes, 3aB.kadenpoii GyHKIIMOHAIBHOTO aHaIK3a 1 aHAJITUTHYECKOM SKOHOMHU-
KH, OKTOp (u3.-MaT. HayK, Ipodeccop;

B.C. PoMaH4HK, 3aBeXyIONTHI kadenpoii BeO-TeXHOIOrui ¥ KOMIIBIOTEPHOTO MOJCIH-
poBaHms, KaHAUAAT $U3.-MaT. HayK, NOLCHT;

B.W. SlugeBckuii, 3aB. Kadeapoil reoMeTpuH, TOMOJIOTHA ¥ MCTOAWKU Ipeno/iaBaHus
MaTeMaTHKH, JOKTOp (u3.-MaT. HayK, Ipodeccop, WICH-KOPPECIOHIEHT HAH Bbenapy-
cu;

H.B. S6noHckas, HOUEHT kadenpsl obmeit MareMaTHKA U nH(GOpMaTHKH, KaHIWAAT
dwu3.-mMaT. HAyK, JOLCHT.

PEKOMEHJIOBAHA K YTBEPXJIEHHIO:

Ve6HO-METONNIECKOH KOMUCCHEN MEXaHAKO-MaTeMaTHIECKOro GpaKyIbTeTa
(mpoToxon Ne_cL_ oT X670 201741,

CoBeTOM MEXaHMKO-MaTeMaTHIecKoro GaKynbTera
(mpotoxoi Ne A< oT 37 70 20174 1.);

HayHO-MeTO/HIECKIM COBETOM BelopyceKoro rocy1apCTBeHHOTO0 YHUBEpCHTETa
(mpotoxon Ne.oL _ ot 75, 77 201_7r.)

OrBeTcTBeHHEIH 3a pegakuuro: B.I'. Kporos
OtsercTBenHbIii 3a Beimyck: H.B. SI6nonckas

My
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NOsSCHUTEJBHAS 3AIINCKA

Ha rocyapcTBeHHOM 3K3aMeHe 10 CIIEHHATLHOCTH CTYAEHT OIDKEH

3HATh:

— ONpeJie/IeHUsl IOHATHH, YJaCTBYIOIIUX B (OPMYJIHPOBKaX TEOPEM, KOTOPEIE OH
H311araer;

— TO4HEIE (POPMYITHPOBKY MaTeMAaTHIECKHX TEOPEM,

— (GOPMYIHPOBKH JIEMM H TEOPEM, HCIIOIB3YEMBIX IIPH JOKA3aTe/IbCTBAX.

yMeTh:

— IPUMEHATh TEOPHIO K PEIIeHMIO 3a1ad M HIUIOCTPUPOBATH ONpe/EeHHs Ma-
TEMaTUIECKHX MOHATHA U (GOPMYTHPOBKH TEOPEM IIPOCTHIMH IIPUMEPAMH;

— TIPOBEPATH BHINOJIHAMOCTE YCIOBHH T€OpeM, MPUMEHSIEMBIX MPH [0Ka3aTelb-
CTBax.

Unens! ['ocynapcTBeHHOM 5K3aMEeHATMOHHON KOMHECCHH MOTYT MPEAJIaraTh CTy-
ACHTY B Ka4eCTBE IONONHHUTEIBHEIX BOIPOCOB Pa3bop NMPOCTHIX MPHUMEPOB, ONpeelie-
HYsL ¥ GOPMYIUPOBKH TEOPEM M3 IIPOrPaMMBIL.

Bompockl, BEIZIETICHHEIE )XHPHEIM IIPU(TOM, H3JIararoTcs ¢ J0Ka3aTeIbCTBAMH.
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COAEPXAHHUE YYEFHOI'O MATEPHAJIA

PA3JIEJI I. AnreGpa u Teopus umncen

Tema 1.1 AprupMeTHKa HeaBbIX YHCET

JenuMoCTs HeNBIX dHceNl W ee cBoiicTBa. TeopeMa O [El€HHH C OCTATKOM.
HauGonpmuii o61muit nemurenb. AnroputMm EBximna u 3anmcs HOJI B BHIe Hmenodmc-
JICHHOH JIMHeiHO! KoMOuHanuy. B3auMHO TIpocTEie Yucia, KpUTepHil B3aUMHOM IIpo-
crotel. Haumensmee obmee kpatHoe. IIpocThie M cocTaBHBIE 4HCla, 6ECKOHEIHOCTE
MHO>XeCTBa POCTEHIX YKcel. OCHOBHas TeopeMa apru(pMETHKH.

Tema 1.2 Ilone KOMIIEKCHBLIX YHCET

Omnpenenenvie KOMILTEKCHBIX ducel. Anrebpandeckas GopMa KOMILIEKCHOTO YHCIA.
Kommexcnoe compspkenme. KomiutekcHast IwiockocTs. MOAYIh M apryMeHT KOM-
IUIEKCHOT0 4Kcla. TpuroHoMeTpudeckas (popMa KOMIUIEKCHOTO 9HCia. YMHOXEHHE H
AeIeHre KOMIUIEKCHBIX YMCEIl B TPUTOHOMETPHIECKOH (GopMe.

Tema 1.3 MHoOro41eHsI

Konbuio MHOro41eHOB OT OZHOM mepeMeHHoOl Hax moneM. CTeneHb MHOTOWIEHA U
ee cBojficTBa. TeopeMa o JeNeHMM C OCTaTKOM JJIs MHOrodjieHoB. Teopema Besy u
cinencTBud U3 Hee. HenpusogumMele MHOTowIeHE. TeopeMa 0 pasiiokeHHM MHOTOWIeHa
Ha HENPHBOAUMEIE MHOXMWTEM. 3HAYEHHE MHOIOWIEHa B TOYKE, KOPEHh MHOTOUIEHA.
KpatHocTs KOpHS MHOTrOYIIEHA.

Tema 1.4 MaTpuusl 4 onepanuu HaJ HAMHA

IToHATHEe MaTpHUEI pasmepa mXn. BHAB MaTpul; KBaipaTHas MaTpHIa, KHATO-
HanbHasd MaTpHIla, BEPXHAA W HIDKHSA TPEYrojbHas MaTpHIla, eAMHWYHAs MATpHIa,
HyJleBas MaTpHlla, BEKTOP-CTPOKa, BEKTOp-cTojben. PaBenctBo matpun. Omnepaumn
HaJl MAaTPULIAMHK: CJIO)KCHHE M YMHOXXEHHME MATPHII, YMHO)KEHHE MaTpHIBI Ha CKaJp,
TpaHCroHupoBaHue. CBoicTBa oneparuii Haj MaTpuuamu. O6paTHas MaTpHIa, KpHTe-
pHii CyIIECTBOBaHUS U METOEI €€ BEIUUCICHHUS.

Tema 1.5 Onpeaennrenn

Onpezenuteny BTOpOro u TPEeThero MopsiakoB. OIpeAenuTeNb KBaPAaTHOR MaTpH-
bl POU3BOJIBHOIO IMOPAAKAa M ero cBoicTBa. OmpejenuTeNh TPaHCIOHHPOBAHHOM
MaTpuIEl. MuHOpE! M anmrebpandeckue nononHenus. Teopema Jlaraca. Pasnoxenue
OIPENETHTENS 10 CTpoKe U cToJb1y. Onpenenureib MPOU3BEAEHHS KBaJAPaTHBIX MaT-
pHIL.

Tema 1.6 Cucremn! JinHelHbLIX ypaBHeHH

Marpuunas 3anucek nuHeiHOM cucreMsl. Teopema Kponexepa—Kamemmn. Metosi
I'aycca n Kpamepa. OfHOpoiHEIE CHCTEME], yCIIOBHE CYIIECTBOBAHHSA HETPHBHAILHOTO
pemeHus. OyHaMeHTaNbHAsI CHCTEMA PEIICHHIA.

Tema 1.7 BekTOopHbBIE IpOCTPaHCTBa

Onpenenenne u npumepsl. CrcTema 06pasyOImuX, KOHETHOMEPHEIE IPOCTPAHCTBA.
JInneiinas 3aBUCHMOCTE M HE3aBHCHMOCTH BeKTOpPOB. Basuc, pasmeprocts. Koopauna-
TBI BEKTOpa, MX H3MCHEHHUE NIPH H3MeHeHHH 6asuca. Matpuua nepexona ot ogHoro 6a-
3Uca K pyroMy, npeobpa3oBaHHe KOOPAUHAT BEKTODA.

Tema 1.8 JInneiinbie oToGpaskenns

JInneiinoe otoGpaxenue, ero sAnpo u obpas. Panr u medexr. AnreGpamdeckue
IeHCTBHA Haj NMHEHHBIMHM OTOOPaXKEHHAMH: CyMMa, yMHOXXEHHE Ha KOHCTAHTY, KOM-
nosunus. JInHeHHEIH onepatop U ero Marpuua. M3sMeHeHHe MaTpHIIBI omepaTopa IpH
nepexone K Apyromy 6asucy. Marpuiia KOMIO3HIHE X CyMMEI IMHEHHBIX ONIEPaTOpPOB.
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Tema 1.9 Businneiinbie 0 KBagpaTHIHbIE POPMBI

BrmHeHHast GopMa Ha BEKTOPHOM IIPOCTPAHCTBE, €€ MaTpuia. MaMeHeHue Mart-
pHIB GuHHeHON (HOPMEI NIpK H3MeHeHHH Gasuca, paHr dopmel. Kagpatuanas dop-
Ma U ee Matpuna. KaHonudecku#t Buj GHIMHENHON M KBaJpaTHIHOM ¢opMeL. Alro-
put™ Jlarpamxa npuBeeHHsA KBaJpaTHYHOH (OPMEI K KaHOHHYeCKOMy BuAy. Hop-
MAIIBHEIA BHJ| BELIECTBEHHON M KOMILIEKCHOM KBapaTHIHBIX (GopM. 3akoH HHEPLUH
BEIICCTBCHHEIX KBaJPATHIHEIX (OpM. 3HAKOONpeeNeHHbIe KBaApaTHIHEE (HOPMEL,
Kputepuii CunbBectpa.

Tema 1.10 EBkningoBsl npocTpaHcTsa

EBximnossl mpocTpanctBa. J[iuHa BekTOpA. HepasenctBo Komm-Bynskosckoro.
Yron mexny Bekropamd. OpTOroHANBHBIA M OPTOHOPMHMpPOBaHHEBIH 6a3uc. Oproro-
HaJbHOE OMOIHEHHE K IIOAIPOCTPAHCTBY.

PA3JIEJI I1. T'eomeTpus

Tema 2.1 BexTopsl

Ioustre BexTopa B npoctpanctee E’. JInHeNHO 3aBUCUMEIE ¥ JIHHEHHO HE3ABHCH-
MBI CHCTEMBI BEKTOPOB, 6a3suChl U apurHEe penepsl. KoopmauHATE BEKTOPOB U TO-
geK. CxaJIpHOE, BEKTOPHOE M CMEIIAaHHOE IPOH3BEIEHHS BEKTOPOB.

Tema 2.2 Adppunnasn reomerpus

YpaBHeHHs NIPAMEIX Ha miockoctu EZ, IpsAMBIX M IUIOCKOCTEH B mpocTpaHcTse E2,
Ionartne apdurnoro mpocrpanctea A" apodunHEIE pernepsl B A", k -MepHEIe IUI0CKO-
CTH B A”, CII0cOGHI UX 3a[aHKs, B3aHMHOE PAacIIONOKEHHE ABYX IutockocTel. [pymmsr
adpdurHEIX Mpeobpazosanmit mrockocty E u npoctpanctsa E°, abdunnas reomerpus.

Tema 2.3 EBkIHA0BBI NpPOCTPaHCTBA

IIoHATHE EBKIMIOBA TOYEUHOro MpocTpaHcTBa E", OpTOroHamsHOCTS IIOCKOCTE!H
B E°. PaccrosHue Mexmy AByMs IuiockocTsMH. I PYIIIE ABWXeHHH 1mrockoctd E2 m
npoctpanctsa E*, esxnunosa reOMeTpHA.

Tema 2.4 Kpusble H IOBEPXHOCTH BTOPOTO NOPSAKA

OIUIMIICH, THIep6OoIE], mapabosL. OIUIMIICOMAEI, THIIEPGOIOHIE, napaboJIouIsI,
IMIMHADPEL M KOHYCHI BTOPOTO MOpsika B mpoctpancTse E’. ®uryps: BTOpOT'0 MOPAAKA
B npoctpadctBax A" u E”.

PA3JIEJI III. MaTtemaTH9ecKnii aHaJIH3

Tema 3.1 MuoskecTBa B hyRKIHH.

IToHATHe MHOXKECTBa, OTHONIEHHS BKIIOYEHHS H paBeHCTBa MHOXXECTB, OlE€paldH
Haj MHOXeCTBaMH. OTHOIUEHHS, OTHOINEHWE SKBHBANEHTHOCTH. O6miee MOHSTHE
¢yHKIuH, 06pa3bl W MPo06Pa3bl BIEMEHTOB ¥ MHOKECTE. Kommosumus, cropbexius,
HHbeKIMs, 6uexims, obpatHas GyHKusa. MomBOCT, MHOKECTBA.

Tema 3.2 Yncna u nocesoBaTeLHOCTH

MHOXeCTBO BeIECTBEHHBIX THCEN, €0 BayKHEHIINE MOIMHOXKECTBa. ToIHEe rpa-
HMIBI YUCIIOBBEIX MHOXecTB. OmnpeneneHue Ipenena IOCIeHOBATEILHOCTH. Ilpenen
MOHOTOHHOM NOCIIeJI0BATENBHOCTH, YrciIo Ditnepa. Kpurepuit Komm CXOJUMOCTH II0-
CIIEI0BAaTEILHOCTH. Pasnu4Hble (QOPMBI MOJHOTE MHOXECTBA BEIIECTBEHHBIX UHCEIL
YacTHYHEIE IPEREIIE] TOCIEA0BATEILHOCTH, BEPXHHI M HIDKHUI MIpeeIbl.

Tema 3.3 ®ynxuuu ogHoli nepeMeHHOIH 1 paAbI
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Omnpenenenne npenena GpyHKIuH B Touke. [ISTh 3aMedaTEIBHEX npenenos. Ompe-
ACJICHHE HENPEepBIBHOCTH (PYHKIMH B TOYKE M Ha MHOXecTBe. OCHOBHEIE TEOPEMBI O
QYHKUHMAX HeNpepHIBHBIX HA OTpe3Ke (Bettepmtpacca u Bonsnano-Konm). IMomsarue
PaBHOMEPHOH HeNpephIBHOCTH, TeopeMa Kamrtopa. Ompexenenme IIPOM3BOAHON U
Auddepenimana GyHKUME oaHOM HepeMeHo, TabauIa pou3BOAHEIX. OCHOBHEIE TEO-
pembl 0 muddepentmpyeMbx Gpynkuusax (Pepma, Jlarpamxka, Koum). ITpasuna Jlomu-
Tay. @opmyna Teiinopa ¢ ocratkamu Ieano u Jlarpamxa. MccnenoBanue QyHKImu ¢
TIOMOIIBIO NPOM3BOJHON (3KCTPEMYMEI, MOHOTOHHOCTD, BEINYKJIOCTB). IloHATHE nep-
BOOOpas3HO# ¥ HeolpeneNeHHOro MHTErpaia, Tabiuia uHTerpanoB. Omnpenenenye uH-
Terpana Pumana. Cymmer [apGy, KpuTepuit HHTErPHPYEMOCTH, KIACCHI HHTErpUpye-
MbIX Qynkimii. @opmyna HetoTora-Jleii6uuna. HecobcTBeHHEE HHTETpaJIbl IIEPBOTO H
BTOpOro poza. IlonsTre uncioBoro psana. AGCOMOTHAS U YCIOBHAS CXOMHMMOCTD YHC-
JOBBIX pAnoB. IIpu3HaKku CXOMUMOCTH ITOJIOKHTEBHBIX panoB (anambepa, Komwu, Pa-
abe, I'aycca). IlpusHaku Jdupuxie u AGens. Psan Dypbe, yCIOBHI CXOMUMOCTH psia
Dypbe (B TOUKEe B paBHOMEPHO#). CBoicTBA CyMMbIL (yHKIIHOHANIBHOTO psifia (Hempe-
PBIBHOCTS, () hepeHITHPyeMOCT, MHTETPHPYEMOCTD).

Tema 3.4 ®ynkuuu MHOTHX nepeMeHHbIX

Honstue nuddepennupyemocTn GbyHKIWME MEOIHX IIepeMeHHBIX. YacTHBIe pous-
BOZHBIE, IPOM3BOJHAS II0 HANPABICHWIO, TPAIUEHT H €r0 I'€OMETPHYECKHI CMBICIL.
Martpuna Slxo6u. TeopeMsl 0 HessBHOM 1 0GpaTHO#M QyHKIHE. DKCTpEMYMEI (ByHKIH
MHOTHX nepeMeHHbIX. Heobxomumoe ycnosue, noctatounsie yciosus CYILIECTBOBAHUS
3KCTpeMyMa.

Tema 3.5 KpaTHrie, KpuBoJiHHeHHbIE B NOBEPXHOCTHBIE HHTErPaJIbI

Onpenenenue unTerpana Pumana Ha eBKIHIOBBIX npocrpaHcTBax. OnpeneneHue
KPHUBOJIMHEHHBIX HHTErpaioB 1-ro u 2-ro poxa. ®opmyma I' pHHA.

Tema 3.6 AnanaTH4eckne pyHKIHN

IlponsBozHast (QYHKIMHM KOMILIEKCHOTO IIepPEMEHHOr0 H ee IreOMETPUIECKH
cMbici. Ycnosus Komm-PuMmana. Anamutumueckas ¢ynxmus. MiHTerpanbHas Teopema
Komm. MuTerpansuas popmyia Korm.

Tema 3.7 Crenennsie psigbl ¥ BbIYEThI

Crenenno#t psa, pamguyc cxommmocTw, ¢opmyna Komm-Anamapa mms pammyca
cxomumocTH. Psnx Teiinopa. Pax Jlopana. M3onupoBaHHbie 0COOBIE TOUKH H HX KIIac-
cuduxammsa. OCHOBHas TeopeMa O BEIYETaX.

PA3JIEJI IV. ®ynkuuonaabHbIi anaans

Tema 4.1 Mepa u unrerpan JleGera

Komnbua, amrebprr, o -anre6pel MHOXeECTS. Mepa Ha KONIbIle MHOXECTB. O -
aAIuTUBHAA MEpa Ha KOJblIEe MHOXKECTB. bopeneBckie MHOXeECTBa, POOIIKEHHE Me-
pxI o JleGery. smepumsie MuoxecTBa. M3ameprmsie ¢ynximu. Unterpan Jle6era.

Tema 4.2 MeTpryeckne 1 HOpMHPOBAHHbIE NpPOCTPAaHCTBA

Cxopsmascs mocliefoBaTebHOCTD, TOCIEN0BATENBHOCT: Komm B METPHIECKHX
NpocTpaHcTBaX. CXOOMMOCTE (YHKIMOHANBHBIX [OCIEN0BATEILHOCTEH: TOYEeTHAS
CXOMOCTB, CXOMHMMOCTD II0YTH BCIOTY, PABHOMEpHAs CXOAMMOCTB. OTOGpaKeHHs:
HCTPEPLIBHEIC, PaBHOMEPHO HENPEPHIBHbIE, YIOBIETBOPSIOLINE YCIOBHIO JIMMIIMIIA.
ITonHoe merprdeckoe npoctparcTBo. CxuMaromee oro6paxceHue. [lomoaHeHne Mert-
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PHUHECKOro npocTpancTsa. Berogy miotHoe MHOMecTBo. HopMma Ha BeKTOPHOM Ipo-
CTpaHcTBe. banaxoBo mpocTpancTeo. ITpocTpancTBa CyMMEpyeMBIX byHKIMIA.

PA3JIEJI V. Teopus BeposTHOCTEH B MaTeMaTHUeCKas CTATHCTHKA

Tema 5.1 BeposTHOCTB

OreMeHTapHOe COOBITHE, CITyuaitHOe COBHITHE, IIPOCTPAHCTBO 3JIEMEHTApHBIX CO-
ObiTHil. Anrebpa u O -anre6pa coGHITHIA. BeposTHOCTHOE IPOCTPaHCTBO, BEPOSTHOCTS.
Kiraccudeckoe, KoHedHOE, MUCKpPETHOE, T€OMETPHYECKOE BEPOATHOCTHEIE MpPOCTPaH-
CTBA. YCJIOBHAs BEPOATHOCTH, HE3aBHCHMOCTD cOOBITHIE. CxeMa Beprymnm.

Tema 5.2 Cnyuaiinble BeJIAYHHBI B HE3aBHCHMOCTD

Ciyqaiinas pemmauHa, ee GyHKIHSA pacpeneleHus. JuckpeTHEIE U a6COIIOTHO
HCIIPCPRIBHEIC pacnpeleNieHus, IIIOTHOCTE BEPOATHOCTH. O -airebpa, MOpOXIEHHAS
CllyJaliHOW BemudMHOM. Pacrpenenenue BEPOATHOCTEH, HE3aBHCHMOCTDH CIIyYaiiHBIX
BEIMIMH. MaTeMaTHYecKoe OXXHUAaHUE, UCTIEPCHS, K03 OHIMEHT KOppeIAIHIH.

Tema 5.3 [locaenoBaTennHOCTH CiTy9aiiHBIX BeJTHUHH

IleHTpaneHas NpenenbHas TeopeMa, 3aKOH GOIBIIMX 9HCEJ, YCUIEHHBIH 3aKOH
OonbImx yuces.

Tema 5.4 MaTtemaTu4eckas craTucTHKA

BriGopka, BapualMOHHEIN psj BEIGOPKH, CTATHCTHKA. HecmemenHnocts, coctos-
TEJIBHOCTE, ONTHMANLHOCTD, 3Q(EKTHBHOCTh CTATHCTHIECKON OIEHKH. Hoctarounas
CTaTHCTHKA, CTaTHUCTHYECKAs TIHIIOTe3a, IIapaMeTpH4ecKas THIIOTe3a, JuHeiHas pe-
TPECCHsI, METO/] HAMMEHBIIUX KBAPATOB.

PA3JIEJI VI. Muddepenunansusie YpPaBHeHHS

Tema 6.1 OcHoBHBIE IORATHSA

OObikHOBEHHEIE NU(hEPEHINATBHEIE YPaBHEHW, TOJI€ HalpaBlIEHH, pellcHue,
HHTErpalibHas KpuBas, 3agada Komm.

Tema 6.2 YpaBnenus 1-ro nopsaxa

OGBIKHOBeHHEBIE MU pepeHIHATEHEE ypaBHeHus IIEPBOI0 IIOPS/KA C pa3elsio-
IUMHCA IEPEMEHHBIMH, THHEHHEIC, PUKKaTH U B ONHEIX guddepeHnyanax.

Tema 6.3 CucreMb! H ypaBHeHHS 1 —T0 nopsiaxa

DyHIaMeHTaNbHAS CHCTEMA PEMEHHH OJHOPOIHBIX JIHMHEHRHEIX mddepeHans-
HBIX YPaBHEHUH 7 -TO NOpsaKa. MeTo/| BapHaIliy IPOM3BOIBHEIX MOCTOSHHEIX JU1s He-
OZHOPOIHBIX TMHEHHBIX MU} hepeHIHATBHEIX yPaBHEHHH 71 -I'0 rnopsaxa.

PA3JIEJI VII. YpaBHenuss MaTeMaTH9ecKO buzuKn

Tema 7.1 YpaBHeHHS B 4aCTHBIX IPOM3BOIHBIX

Kinaccudukamus mrHelHbIX nuddepeHIHaTbHEX YPaBHEHMH C YaCTHBEIMH IIPOM3-
BOXHBIMM BTOPOr0 IOps/Ka. YpaBHEHHE MaIbIX MONEPEUHBIX KoieGaHmii CTPYHBL.
YpaBHeHHE TEILIONPOBOAHOCTH. I apMoHMYecKHe ¢ynximu. 3anaua Kommn. Cmeman-
HEIE 3a1a9H .

PA3JIEJI VIII. BapnannoHHoe HcUncaeHHe 1 METOAbI ONTHMH3ALHH
Tema 8.1 MeToas! onTiMu3anun

OKCTPEMYM, JIOKAIbHBIA 5KCTPEMYM, YCIOBHEIH 3KCTpeMyM QyHKUuH. OyHKIHS
Jlarpamxa. YcloBHS ONTHMAIEHOCTH NIEPBOrO 1 BTOPOI'0 ITOPSIKOB B 3a/1a4€ ONTHUMHU-
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3aluy C OrpaHMEHUSIMH-PABEHCTBAMY (33/1a4a YCIOBHOH ONTHMH3ALKH). Teopema o
CyILIECTBOBaHMH 3KCTpeMyMa (T. Beitepmirpacca)
Tema 8.2 Bapnauuonnoe ncuncienue
Bapuanunonnas 3agaya. [TpousBonusie B BEKTOPHBIX IIPOCTPAHCTBAX: IPOU3BOAHAS
[0 HaNpaBJIeHHUIO, Bapualys o Jlarpamxky.

PA3TEJI IX. YucieHHEbIE METOAbI

Tema 9.1 llpuGamxenne pynkuuii u uncaeHHOE HHTErDHPOBAaHHE

Mertone! npuGmIKeHus QYHKIHIA. WnTepnonsius u anmpoxcumanus. Hanmyumee
npubmwkenne yHkuuy B 'uns6eprosom IpocTpaHcTBe. IIpubnmkenHoe BEMuUCIEH e
HHTETpajoB.

Tema 9.2 Cucrempl JuneliHbIX anreGpanveckux ypaBHeHH# U npoGaema co6-
CTBEHHbLIX 3HAYEHHH

IIpsMble ¥ UTEpalHOHHEIE METOAB PELIEHUS CHCTEM JIMHEHRHEX alrebpandecKux
YPaBHEHHH. YCIIOBHE CXOOMMOCTH M ONTHMAJLHOE 3HAYECHHE UTEPaHOHHOIO Mapa-
METpa B METOJE IPOCTEIX MTeparuii. MeToms! pemenus npo6ieMsl CO6CTBEHHEX 3HA-
YEHUII.

Tema 9.3 Cucremb! HeMHeHHBIX ypaBHenmii

Metox mpocToii WTepauu® s YHCIEHHOro PEIlICHNs HENMHEHHBIX YpaBHEHWIA,
ycioBue cxoqumocTd. Meron HeloToHa i pemmeHus HeTMHEHHBIX YPaBHEHMI U CH-
CTeM (JIOKalbHas CXOAMMOCTB, KBaJpaTHIHAs CKOPOCTE CXOAUMOCTH). Moaubukamuu
Merona Herorona.

Tema 9.4 Unciennrvie MeToan! pemenust Au¢pdepeHIHANLHBIX 32024,

Meroart Oiinepa u Pynre-Kyrro mis pemenns 3ana4u Konmm. SIBHEIE U HesBHEBIE
MHOTOIIATOBEIC TUCIIEHHEIE METO/bI, METOAB Anamca. UucieHHbIe MeTo b peieHus
3anaum Komm s sxectkux cucrem OJTY. AnpHopHEIe H alocTepHOpHEIE OLEHKH MO-
IPELIHOCTH.

Tema 9.5 PazuocTHble cxeMbl

OCHOBHEIE IIOHATHS TEOPUH Pa3HOCTHBIX CXeM (ceTouHEI MaGIoH, anmpoKcuMa-
(1A, yCTOHYMBOCTB, CXOMMMOCTB). PasHocTHEIE cxeMbl s YPaBHEHHI B YaCTHBIX
NpousBoHBIX. KaHOHMYecKuit BUA B yCIIOBHE CXOMUMOCTH JABYXCIIOMHEIX Pa3HOCTHEIX
cxeM. CBsI3b aNmpoKCHMalKH, yCTONIHBOCTH U CXOMHMOCTH.

PA3/IEJI X. Ba3bl JaHHBIX

Tema 10.1 Ba3sel gannbIX

IIpoexTupoBanue CTpyKTyphi 6a3sl JaHHBIX. Bunsr 6a3 Mauuelx. Hopmammsamus
OTHOLIEHHH B PENAMOHHON 6a3e MaHHEIX. Konctpynpopanue 3anpocos k 6aze nam-
HBIX.

PA3JTEJI XI. WudopMannoHHbIe TEXHOIOIHH

Tema 11.1 Madopmaunonnbie TeXHOMOrHH

OmnepammoHHsie cpensl u cetu OBM. Onepanyonssie cpensl 1 11O MoOMIBHBIX
ycrpoictB. XKusHeHHsI uukn paspabotku [10. AHamu3 u IIPOEKTHPOBaHHE UH(POpMa-
IMOHHEIX cucTeM. [llabmoHE! npoekTHpoBaH¥s. Kommstoreprste cetn. O6naunsie cep-
BUCHI M CepBUCH MHTepHeT. Ynpasienue paspa6orkoit Be6-1npoexToB. CHCTEMEI KOH-
Tposis Bepcud. Tecruposanue I1O. IIpomBumxenue u onTUMM3anMsa caiita. PaGora c
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60JIBIIMMU AaHHBIMH U BBICOKOHArpy>XeHHBIMH CEepBHCaMH. I/ICKYCCTBCHHBIﬁ HHTECII-
JICKT 1 MAallTUHHOE 06yquHe.

PA3JTEJI XTI. MaTtemaTH4ecKkasi JIOTHKA

Tema 12.1 Beicka3biBanus

Anre6pa BeIcKassiBanuit. ®opMyibl. PaBHOCHIEHOCTE dopmyn. OyHkIuM ain-
reOpEl BEICKAa3EIBaHMM, CIOCOOE! 331aHMS. IIpobnema MunuMusanym. Mcuucnenve Bi-
CKa3sbIBaHWH. AKCHOMAaTHKa, IIpaBHIa BHIBOAA. BHIBOTHMMOCTD dopMyn ucumcneHus
BBICKa3bIBaHuid. Teopema nenykuuu. ITomHoTa u HEITPOTUBOPEYMBOCTE MCUUCIIEHHS
BBICKa3bIBaHMI.

Tema 12.2 IIpeguxaThr

Jloruxa npenuxatos. KsanTopE!, Komnmsus IepeMeHHBIX. PopMyIIEl, IPHBEEH-
HBIC ¥ HOpMalEHEIe QopMyEL. ITpo6iema paspemmenus. Ucuncienue IIpEAUKaTOB. AK-
CHOMATHKa, IPaBHIIa BEIBOAA. BEIBOAMMOCTE (hOpMyI1 HCHHCIIEHNS IPEAMKATOB.
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BOIIPOCHI 3K3AMEHAIIMOHHBIX BIJIETOB

Anre0pa u Teopus 1Hce)

1. Teopema o feneHum ¢ OCTATKOM Il IIENBIX HHCELL. Aunroputm EBximuna.
IIpocTsie U cocTaBHBIE WHCTa, GECKOHETHOCTH MHOYECTBA IpocThIX ymcenl. Oc-
HOBHas TeopeMa apu(IMETHKH.

2. KowMiuiekcHsle yucha. Anrebpandeckas H TPUTOHOMETpHYECKAs dopma xoM-
IUICKCHOTO YHCa. YMHOMKEHHE KOMILIEKCHEBIX 9HCel B TPHTOHOMETPHYECKOH
¢opme. Gopmyna Myaspa.

3. .Marpuus! ¥ onepanuy Haj HEMIA. Buner Matpun. O6parnas Matpuna, KpH-
TEPUH CYIECTBOBAHUSA U METOIEI €€ BEITHCIICHHAL.

4. Ompenenurenyd, UX OCHOBHBIE CBOMCTBA. Teopema Jlamnaca. Pasnoxenume
OIpENCIUTENd [0 JNEMEHTaM CTpOoKH (cTonbua). Ompenemurens MIPOU3BEAECHIS
MaTpHIl.

5. CucTeMsl IMHEHHEIX ypaBHEHHIA. Teopema Kponekepa-Kaneman. Merons:
I'aycca u Kpamepa. Cucremsl OMHOPOJHEIX THHEHHBIX YpaBHEHUIA.

6. BexropHkie npocTpancTBa. JIMHeHHAS 3aBHCHMOCTE H HE3aBHCHUMOCTh BEKTO-
poB. basmuc, pasmepHOCTS, KOOpPAHHATEI BeKTOpa. MaTpuna nepexosa ot ogHOro
Gasuca x apyromy.

7. Jluneiinoe oto6paxceHue BEKTOPHBIX IPOCTPAHCTB, €ro sapo u obpas. Mar-
pHLia TMHEHHOTO onepaTopa. Marpuna cyMMsl 1 [POM3BE/ICHUS IMHEHHBIX Omepa-
TOpoB. TeopeMa o cymme panra u fedexra THHEHHOro omeparopa.

8. bumuneliHsle W KBampaTHUHbIE dopmer. Kanonngeckwuii Buj KBaJIpaTHIHOM
¢opmel. Anroputm Jlarpamska NpUBeIeHHS KBaApaTH4HOHi ¢dopmel K KaHO-
HHYE€CKOMY BHAY.

9. EBKIMIOOBE  IpOCTpaHCTBA. Hmina  Bexropa. Hepasenctso Komm-
bynsixoBckoro. OproroHansHeii u OpPTOHOPMMPOBaHHEIA 6a3uc. OpToroHarsHOE
AOTIOTHEHHE K MOATIPOCTPAHCTBY.

I'eomerpus

1. Bexrops B npoctpanctse E>, CKaJLIPHOE, BEKTOPHOE ¥ CMEIIaHHOE IIPOH3Be-
JEHU.

2. VgaBHeHIm IPAMBIX Ha Iuiockoct EZ, NPSIMBIX M IUIOCKOCTEH B HPOCTpaH-
cree E°.

3. Onmurc, runep6ona, mapa6ona, ux YPaBHEHHS U CBOMCTBA.

4. Knaccnuxauns KpuBbix BTOPOI0 NOPSAAKA Ha MaocKocTH K.

5. Ilonsatue adounnoro npocrpanctea A", mpumepsr. Ilnockoct B A® U ux
YPaBHEHHS.

6. Addunnas oGonmouxa MHOXecTBa Touex. BiamMmoe pacrojioxeHne ABYX
Tockocre B ahpuHHOM npocTpaHcTBe A

7. TloHATHE eBKIMIOBA TOYEYHOIO npoctpadcrea E°. OproroHansHocTs mroc-
kocteii B E”. PaccTosiHAe OT TOYKH 0 IIOCKOCTH,

MaTemaTuyeckHii anajn3
1. MHOXecCTBO BellecTBeHHBIX uyncen. Baxueiinme nmogMHOoXecTBa B R M HX
MOIIIHOCTE. Teopema Kanropa o mecueTHOCTH MHOXecTBa BEIIECTBEHHBIX YHUCEL.
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2. YucroBble MHOXECTBA M MX T'DAaHUIEL Teopema Jlenexkunna o cymecTBosa-
HHH TOYHBIX I'PAHHMII.

3. Ilpenen mociexoBaTeNBHOCTH M €ro CBOHCTBA (€IMHCTBEHHOCTB, ONEpaIuy
Hall TI0CIeN0BATENLHOCTAMH, [IPEENBHEIA IEPeXo B HEpaBEHCTBaX). Teopema o
TipexeJie MOHOTOHHO#H Nmocaes0BaTeaLHOCTH. Yrcio Diinepa.

4. Kpurepuit Komu cxomuMocTs mocienoBaTeIsHOCTE. IIpenenbHas Touka
MHOXECTBa B R, meMma BOJILuaHo-BeI‘JIemepacca O CYIECTBOBaHWMHU IpeAeTbHOM
TouKkd. Teopema KanTopa o craruparomeiics mocieToBaTeIbHOCTH OTpE3KOB.
Jlemma Bopensi-JleGera o mokpbrrusx O0Tpe3Ka HHTepBaJaMH.

5. Ilpenen dyukuum B Touke u HeNpepeIBHOCTh. OCHOBHEIE TEOPEMEBI O HeTpe-
PEIBHBIX QyHKIMAX (1Be Teopembl Bomsriano-Komm, npe Teopemsbl Beliepmrpac-
ca).

6. Ilpoussognas wu maddepeHnupyeMocTs, InpaBHIa nuddepeHIUpOBaHu.
IIpousBoanas kommo3urmmy, IIPOU3BOAHASI 06paTHOM QyHKIMH.

7. Teopembr ®epma, Pomns, Jlarpansxa (0 KoHe4HBIX npupamenunx), Komm
(06 oTHOmMEHNM pHpaINEHHit).

8. IlpaBuna Jlonurans packpeITHs HeolpeaeTeHHOCTE .

9. ®opmyna Teiinopa ¢ octaTkamu B ¢opme Ieano u Jlarpamxa.

10. Ompenenenne uHTerpana Pumana nns GyHxumit oxmoii nepemenHoii. Heo6-
XomuMmoe yciioBue MHTErpupyeMoctH. Cymmsl Jlap6y U ux CBOCTBa, KpUTEpHi
HHTerpupyemMocTH. Kiiacchl HHTErpipyeMerx GyHKImii.

11. Tuddepenmupyemocts unTerpaia c NIEpEMEHHBIM BepXHuM Ipenenom. Cy-
InecrpoBaHAe NepBooOpasHOl 1S HenpepbIBHONH GyHKIHH, t¢hopmyna Hrro-
ToHa-Jleli6anana. MHTerpupoBanne 1o gacTaM 1 3aMmeHa IIEpEMEHHEIX B OIpe/e-
JIEHHOM HMHTerpaiie.

12. TlonsaTHE YUCIOBOTO psifa, CXOMANIHECH H pacxonsamuecs psuael. Kpurepwmii
Komm cxonumocTH 4HCNOBBIX psmos. IlpH3Haky CXOOMMOCTH ITONOYKHTENHHEIX
panoB (Komm ¢ koprem, [anambepa, I'aycca).

13. AGcomoTHast U ycnoOBHAS CXONMMOCTD YHCIIOBEIX psanos. Ilipusnakn qapu-
XJie H AGens.

14. @ynx1MOHANBHEIE PAIEI H TIOCIEI0BATEHHOCTH. PasHoMepHas cxoauMocTs.
Kpurepuit Ko paBaoMepHO# cxomumocTH. Ilpusnaku Beitepintpacca, AGens u
Huprxie s paBHOMEpPHO# CXOMUMOCTH.

15. iTerpanbHble npencTaBIeHHs 9aCTHIHEIX CYMM TPHUTOHOMETPHYECKOTO Psi-
na @ypee. Jlemma Pumana-Jle6era. IIpyHnun nokanusanun. Vciaosus CXOIMMOCTH
pa710B Dypbe (B TOUKE U PAaBHOMEPHO}).

16. TuddepenunapyemMocts u dacTHEIE IPOM3BOJHBIE QYHKIMH MHOTHX Iiepe-
MEHHBIX, IIPOM3BOJHAS IO HANPABIEHMIO, TPafieHT. IIpOH3BOHEIE BEICIIMX IIO-
pszikoB, Teopema IlIBapua o paBeHCTBE CMEIIAHHBIX IPOU3BOIHEIX.

17. JlokaneHbre S5KCTpeMyMBI (DYHKLHE OXHOM M MHOITX nepeMeHHbIX. Heo6xo-
AUMBIE YCIIOBHSA U AOCTATOYHEIE YCIIOBHS JOKAIEHOIO SKCTPEMyMa GYHKITHH.

18. Mepa u unrerpan Pumana B R® u ero coiicTsa. Ceenenve unTerpana K mo-
BTOpHOMY (Teopema Dy6HHN), 3aMena IIepeMeHHOi B KpaTHOM HMHTeTrpale.

19. nTerpansHas Teopema Konm. Wnterpanshas dopmyna Komru.

20. Crenennsle psagsr. ®opmyia Komu-Anamapa. Pasnoxenne aHamuTHaeckoi
dynxmuu B psag Teiinopa. CBoMCTBA aHATHTHYECKHX GYyHKIMIA.
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21.Pasnoxenue aHanmuTHUeCKOM GYHKIMH B psn Jlopana. VsonuposanHsle oco-
6ble TOUKH H UX KiIaccudukamms. OCHOBHas TeOpeMa O BEIYeTax. IlpunosxeHus
BBIYETOB.

PyHKIHOHAILHBIH aHAIH3
1. Mepa, curma-apaurusnas mepa, IPOJOJDKEHUE MEPEL.
2. HMHTerpan mo KoHeYHOMH Mepe OT NPOCTOH QYHKIMH, HHTErpal 10 KOHETHO]
MeEpe OT U3MepuMOoit PyHKIMH.
3. IIpHHUMN CXXHMAKOLIHXCS oTOoOpaKeHHi.
4. HopMHpOBaHHEIE ITPOCTPAHCTBA ¥ JIMHEHHbIE OIEpaTOpEl B HOPMHPOBAHHEIX
IpoCTpaHcTBaX. OrpaHNdYeHHEIe JIHHEHHbIE oneparopsl. Hopma oneparopa.

Teopusn BeposiTHOCTel H MaTeMaTHYeCKas CTATHCTHKA

1. Axcromaruxa Kommoroposa.

2. YcnoBHEIE BEPOSTHOCTH H HE3aBHCHMOCTS COGEITHA.

3. UwmcnoBble XapaKTepHCTHKH CITyJaiHBEIX BEJIHH — MATEMATHIECKOE OXKMI[a-
HUE, TUCTIEpCHs, K03 GUIHEHT KOPPEIIAIMH H X CBONCTEA.,

4. Kpurepnu He3zaBHCHMOCTH CAyYaiHbIX BeJIHYHH (XHCKpPETHBINH, adco-
JIIOTHO HeNPePBLIBHBIIH).

5. HenTpansHas npeneanHas TéopeMa /UIsi OAMHAKOBO pacupeeleHHbIX
cjiaraemMbix.

6. 3axon Gonbmmx guce.

7. HepaBeHCTBO U TeopeMEI Kommoroposa.

Mnddepennnannusie ypasnenus

1. Kpurepuii ypaBHeHus B moJHBIX Anddepennuanax.

2. Ba3uc npocrpaHcTBa peleHni inHerHOro uddepernuaaLaoro ypaB-
HEHHS N-T0 MOpPAAKA.

3. TeopeMa CyINecTBOBAHHS U €UHCTBEHHOCTH pewenus 3agaun Komm ns cu-
cTeM IrddepeHIMatbHEIX ypaBHEHH i,

4. JluneiiHble ypaBHEHUS B YaCTHEBIX ITPOM3BOAHBIX IIEPBOTO MOPAAKa. 3anada
Komm. Cxema eé pemenus.

5. JlunetiHbIe OAHOPOHEIE CHCTEMBI C IOCTOSHHELIMHI K03 dpunrenTamu. Metoz
Oiinepa.

YpaBHenns MatemaTHueckoii buznku
1. Knaccuduxamus muHedtHbX Au¢bepeHIMaIbHEX ypaBHEHMH ¢ 9aCTHBIMH
IPOH3BONHBIMH BTOPOTO HOPSIKA.
2. Pemenne 3anaun Kowm aas ONHOPOAHOTrO ypaBHeHMsI KoJebaHmii cTpy-
Hbl. Dopmyaa Janambepa.
3. TlpuHIn MakcuMyMa s YPaBHEHHSA TEILIONPOBOLAHOCTH.
4. CaolicTBa rapMOHHYECKHX OYHKITHIA.

Bapuaunonnoe ucuncienne u meroqs ONTHMH3ALUHA
1. Metox MuoMkHTE. € Jlarpamka.
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2. Heobxoaumoe yciioBue IKCTpeMyMa B KJIACCHYEeCKOH BapHaLHOHHOM 3a-
Aayqe (ypaBHeHHe Jiinepa-Jlarpanaxa).

3. Teopema Kyna-Takepa.

4. TlpousBoxHbIE B BEKTOPHEIX IpocTpaHcTBax( MPOM3BOIHAS [0 HAPABIEHHIO,
Bapuanus 1o Jlarpamxy).

5. YcnoBus ONTHMANBHOCTH IEPBOTO U BTOPOTO NOPAIKOB B 33/]a4€ ONTHMH3a-
I{HH C OTPaHMYCHIIMHU-PABEHCTBAMH (3a/1a9a YCIOBHOM ONTHMHM3aIMY)

6. Teopema o cymecTBoBaHHE 3kcTpemMyma (T. Belfepirrpacca)

YHcaenHEbIe METOABI

1. Metox npocroii ureparyu s PCIICHNS HEJIMHEHHEIX ypaBHeHHH f(x)=0.
Teopema o cxoxnmocTn MeTona npocroii HTEepanuH.

2. Merox KOHEUHBIX pa3sHOCTEH Mt AuddepeHIMaNBHEIX YpaBHEHHH B 9aCTHBIX
IIPOM3BOJHEIX (CETOYHBII IMabIIOH, aMIPOKCHMAIIHS, YCTOHYHBOCTB, CXOAMMOCTB).
Teopema Jlaxca o cxoaMMOCTH AHHEHHBIX Pa3HOCTHBIX CXeM.

3. Meron npoCTHIX HTepamyii I PeLIeHHs CHCTEM JIMHERHEIX ajrebpangecKux
YPaBHEHHH. Y CIIOBHE CXOOUMOCTH H OLTHMAILHOE 3HAYECHIE HTEPalHOHHOrO Ia-
paMerpa.

4. Meton HrroTona H ero MOIU(DYKAIIMH [ PEIIEHUS HETHHEHHBIX YpaBHEHHH
H cUCTeM. JIOKaNBHOCTE U KBaJpaTHYHAs CKOPOCTH CXOMQUMOCTD MeTrona Heroro-
Ha.

5. Meronast Pynre-KyTTel a1 uucnensoro pemeHns 3agaqyu Komm nj1s1 06bIk-
HOBEHHBIX UG pepenIuanbHEIX ypaBHEHHIA.

6. MeTo/b! 9HCIEHHOTO pemmenus 3aaaan Koy JUIS XKECTKHX CUCTEM OOBIKHO-
BEHHBIX M} depeHIHAIBHbIX ypaBHEHHMIA.,

7. VIHTepIoIsLyA ¥ alIIpoKCHMALHS. Haunnyumee npuGnmxenne opyHxmu B
THIB0EPTOBOM IIPOCTPAHCTRE.

ba3bl JaHHbIX

1. OtHomenwus. TeopeTHKO-MHOMXKECTBEHHEIE onepalyy HaJ OTHOIICHUSIMHU.

2. HopmambHsie dopmer. ITepaas, BTOpast, TpeTkA HOpMaibHEle (popMEL. IIpuBe-
ACHHUE OTHOINCHHS K TpeThel HOpMaIBbHOH GopMme.

3. OcHOBHEIE KoHCTpykuuK s3b1Ka SQL. Cosganme o06bekToB 6a3bl JaHHBIX.
ManunynupoBanne JaHHBIMY.

4. Oneparop SELECT. Hcnonb3osanue ycnoBwii norcka. IToiyueHne HTOroBeIX
AaHHBIX. COPTHPOBKA Pe3yIBTAaTOB 3a1poca.

HNudopmanuonnsie Texnosorun
1. Onepanuonssie cpensl ¥ cetd DBM.
2. OmnepanpoHHbIE CPeABl MOOHIEHEIX YCTPOHCTB.
3. JKusHeHHSI! nuKn paspa6orku I10.
4. AHanM3 U NIpOEKTHPOBaHHE HH(OPMAIMOHHEIX CHCTEM.
5. Ila6noHE! mpoexTHpoBaHwUs.
6. Kommsiotepnsie cetu.
7. O6navHBIE CEPBUCHI H CEPBHCEI Hurepner.
8. VmpaBnenue paspaborkoii BeO-IIPOEKTOB.
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9. CHcTeMBI KOHTPONA BEPCHIA.
10. Tectuposanue ITO. Umxerepus u paspaborka I1O.
11. IlpoxBmxeHue ¥ ONTUMU3AIHS CaliTa.
12. AickyccTBeHHEIH HHTEIEKT M MaIIMHHOE 06y4eHHe.

MaTemaTH4YecKkas JIOrHKa

1. AnreGpa Bricka3sIBanuil. DOpMyIIEl, TABTONOIMH. PaBHOCHIBHOCTS dopmyi.
DyHKIMY areOpE! BEICKa3bIBaHMM, CIIOCo6H! 3aanus. [Ipo6remMa MuHIMU3AITHI.

2. Hcuncrnenwe BHICKa3bIBaHM. AKCHOMATHKA, IPAaBAIa BEIBOAA. BEIBOIMMOCTE
u3 runores. Teopema nemykuun. ITonHOTa ¥ HENPOTHBOPEYHBOCTL HCYHC/ICHHS
BbicKasbiBaHuil. HezaBucumMocTs akcmoMaTuky.

3. Jloruka npemuxaroB. KBaHTODBI, KOILTH3MS IEPEMEHHBIX. ®opMybl, npuBe-
A€HHbIE ¥ HOpMalibHbie Ghopmysl. [Ipo6iaema paspemenus.

4. Hcuucrnenue IpemukaToB. AKCHOMATHKA, IpABHIA BEBOAA. BHIBOIMMOCTD
(GopMyn HcUMCIeHNSs IPEUKATOB. 3aKOH JBOMCTBEHHOCTH.
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