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VYyebuas nporpamma coctasiiena Ha ocHoBe OCBO 1-31 03 08-2014 (09.07.2014) u
yueOHBIX IaHoB (peructpannoHHbii Ne G313-198/y4.; 30.05.2014) nns creuuanbHoO-
ctu 1-31 03 08 Marematnika ¥ WHGOPMAIlHOHHBIE TEXHOJOTHUHU, HAalpaBieHHUs
crieuuanbHoctd 1-31 03 08-01 Martemaruka W uHopMauuoHHbIe TexHoyorHU (Beb-
IIPOrpaMMHpPOBaHUE M HHTEpHET-TeXHONOoruu); (peructpauonHeiit Ne G313-199/yu.;
30.05.2014) pna cneumanmsHoctd 1-31 03 08 Marematuka ¥ UHGOPMaLUOHHEIE
TEXHOJIOTHH, HampasieHus crneuuanpHoct 1-31 03 08-02  Marematnka u
uH(OpMaIHoHHEIe TexHONIOrnK (MaTeMaTHyeckoe U ImporpaMMHoe obecrieueHue Mo-
OWIBHBIX YCTPOHCTB) (3a04Has GopMa moaydeHus: o0pa3oBaHus).

COCTABUTEJIA:

JI.T'. MenBenes, AekaH MeXxaHHKO-MaTeMaTHyeckoro ¢axynpTera, KaHAUAAT (QU3.-MaT.
HayK, JOLEHT;

B.B. Bensm-Kpusetr, 3aB. kadeapoit Beiciieii anrebpa 1 3amuThl HHGOpMAaIWH, JOKTOP
¢bu3.-Mar. HayK, nmpodeccop;

A.JIL. T'nanxos, 3aB. kadeapoii MaTeMaTHYecKol KUOEpHETUKU, JOKTOp (U3.-MaT. Hayk,
npocgeccop;

B.W. I'pomak, 3aB. kadenpoit nuddepeHINaNbHbIX YPABHEHUH U CUCTEMHOrO aHalln3a,
IOKTOp (GH3.-MaT. HayK, podeccop;

C.I'. KoHoHOB, 3aB. Kadeapoi reOMEeTpUH, TOIIOJOTHH U METOAMKH NPENolaBaHus Ma-
TEMaTHKH, KaHIUOaT Qus.-MaT. HayK, JOLEHT;

B.I". Kpotos, 3aB. xadenpoii Teopur GhyHKUMH, ZOKTOP (HU3.-MaT. HAYK, Tpodeccop;
A.B. Jlebenes, 3aB.kadenpoii GyHKIHOHAILHOrO aHalu3a U aHaJIUTUYECKOH 3KOHOMMU-
K4, JOKTOp (pu3.-MaT. Hayk, mpodeccop;

B.C. Pomanuuk, 3aBenyomuit kabeapoi Be6-TeEXHOIOTUH U KOMIIBIOTEPHOTO MOZEIIH-
pOBaHHUs, KaHAUJAT Gu3.-MaT. HayK, AOIEHT;

H.B. sl6nouckas, goueHT kadenpsl obmnell mMareMaTHK# M WHGOPMATHKH, KaHAMIAT
¢u3.-MaT. HayK, JOLIEHT.

PEKOMEHJIOBAHA K YTBEPXJIEHMIO:

VyeOH0-MeTOAUIECKOM KOMUCCHEH MeXaHHKO-MaTeMaTHiecKoro gakynbpTeTa
(npotoxon Ne7 ot 29 mas 2018 r.);

CoBeToM MeXaHHKO-MaTeMaTH4ecKoro ¢akyibprera
(nporokon Ne§ ot 29 mas 2018 r.);

HayuHo-MeTogu4YecKuM COBETOM benopycckoro rocy1apcTBEHHOTO YHUBEPCUTETA
(npoTtoxon Ne6 ot 16 urons 2018 r.)

OrtBercTBeHHBbIH 3a pegakuio: B.I'. Kpotos
OtBetcTBeHHbIH 3a BeIyck: H.b.AI6n0HCKas

oo
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INOSICHUTEJILHAS 3AITUCKA

Ha rocynapcTseHHOM 5K3aMeHe [0 CIENHaTBHOCTH CTYAEHT A0KEH

3HATh:

~ ONpEe/eNICHNUs IOHATHH, y4acTBYIOIUX B (OPMYIIMPOBKaX TEOPEM, KOTOPHIE OH
U3JIaraer;

~ TOYHBIE GOPMYIIMPOBKH MaTEMATHIECKHX TEOPEM;

~ (DOPMYJIMPOBKH JIEMM H TEOpEM, HCTIONE3YEMBIX TIPH [0KA3aTe/bCTRAX.

yMeETb:

— NPUMEHATH TEOPHIO K PEIICHHIO 3a/jad ¥ MJLIIOCTPHPOBATE ONpEe/eNeHHs Ma-
TEeMaTHYECKUX NOHATHH U (POPMYTMPOBKH TEOPEM [POCTHIMH IIPHMEPAMH;

— ITPOBEPATE BLINIOHUMOCTE YCJIOBHM T€OPEM, IIPUMEHAEMBIX IIPH JOKAa3aTellb-
CTBax.

HUnensr I'ocymapcTBeHHOM 5K3aMEHALMOHHON KOMUCCHH MOTYT IIpejJjarath CTy-
ACHTY B Ka4ECTBE [IONONHUTENBHBIX BOIPOCOB pa3bop IMPOCTEIX IPUMEPOB, OIpeee-
HUS ¥ GOPMYITHPOBKH TEOPEM M3 IPOTPaMME. '

Borpocs, BeiieIeHHbIe JKUPHBIM LIPH(TOM, H3IaraloTcs ¢ 10Ka3aTeIbCTBAMM.
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COAEP)KAHUE YYEBHOI'O MATEPHAJIA

PA3JEJI I. AareGpa u Teopusi uncen

Tema 1.1 ApudmeTura ueabix ynce

HenuMocTh uenbIx 4Hcen u ee cBoiictBa. TeopeMa O HETEHHM C OCTATKOM.
Haubonpimit o61Mi nemuTes. Anroput™m EBxinupna u 3amucs HOJI B Buze 1enoyuc-
JICHHOH JIMHeHHON KoMOuHanmu. B3aumHo mpocThie uucia, KPUTEPHH B3aUMHOMH Ipo-
cToTel. Hanmensluee obuee kpaTHoe. IIpocThie U COCTaBHBIE YMCNa, GECKOHEYHOCTS
MHOXECTBA NPOCThIX YKcesl. OCHOBHas TeopeMa apr(METHKH.

Tema 1.2 Ilosie xoMIJIEKCHBIX YHCE

Ornpenenenye KoMIIeKCHEIX ducen. AnreGpandeckas dopma KOMITIIEKCHOTO YHCIIAa.
KommiekcHoe compsbxenne. KoMIulekcHas IIOCKOCT. Mogyne U aprymeHT KoMm-
IJIEKCHOTO 4Hcia. TpHUroHoMeTpudeckas GopMa KOMIUIEKCHOTO YMCIa. YMHOXEHHE U
A€ICHNE KOMIIIEKCHBIX YKCeJl B TPHTOHOMETPHIECKOH (popMe.

Tema 1.3 MHoro4sensl

Konsuo MHOro4wIeHoOB oT 0fHOM mepemenHoit Hax nonem. CTeneHp MHOrOWIEHA
ee cBoicTBa. Teopema O HeneHHH C OCTATKOM JUIi MHOI'OYJIEHOB. Teopema Besy u
cnencteus u3 Hee. Henpusonumele MHorouneHsl. Teopema 0 pa3iioKeHHH MHOTOYIeHa
Ha HENpPUBOAUMEIE MHOXMTENH. 3HaUYeHHEe MHOTOWICHa B TOUKE, KOPEHb MHOTOYJIEHA.
KpartHocThs KOpHS MHOrouneHa.

Tema 1.4 MaTpuus! u onepanyu Hag HHMH

IoHsitne MaTpuubl pasmepa mxn. Bumel mMaTpuu: KBaJApaTHas MaTpulla, JHaro-
HalbHAs MaTpulla, BEpXHsAS W HIDKHAA TPEYroJbHas MaTpMlla, €IMHHYHAs MAaTpHlia,
HyJI€Bas MaTpuna, BEKTOP-CTPOKA, BEKTOp-cToiben. PaBeHcTBO Marpuu. Omneparmu
Hai MaTpULAMH: CIIOXKEHHE U YMHOXEHHE MaTpHL, yMHOXEHHe MaTpULbl Ha CKaJIsp,
TpaHcronuposanue. CBoicTsa onepanuit Hax Matpunamu. O6paTHas MaTpHLa, KpUTe-
pH# CyLIECTBOBAHUS H METOMBI €€ BEIYUCIICHHS.

Tema 1.5 Onpenennrenn

Ornpezenutenu BTOPOro i TpeThero nopsaaxos. OpenennTes KBaJpaTHOH MaTpH-
L{pl TIPOM3BOJIEHOTO IIOpsfKa M €ro cBOWCTBA. OIpenenuTeNb TPaHCIOHHPOBAHHOMN
MaTpuuel. MHHOpEI M anrebGpandeckue nononHenus. Teopema Jlannaca. Pasnoxenue
ONPEACTUTENs N0 CTPOKE M cTONOLy. ONnpenenuTens NPOU3BEIEHHS KBAPATHEIX MAT-
puL.

Tema 1.6 Cucrembl JIHHEHHBIX ypaBHEeHHI

Matpy4Has 3amucCh JMHEHHOH CHCTEMEL. Teopema Kponekepa—Kamnemnu. MeTomsl
I'aycca u Kpamepa. OnHOpoHbIE CHCTEMEI, YCIIOBHE CYILIECTBOBaHUS HETPHUBHAIBLHOIO
peweHus. OyHraMeHTalbHas CHCTEMA PELIEHMIA.

Tema 1.7 BekTopHbie npocTpaHcTBa

Onpenenenune u npumepst. CrcreMa 06pasyroLIiX, KOHEYHOMEPHBIE TPOCTPAHCTBA.
JluHelHas 3aBUCHMOCTS 1 HE3aBHCHMOCTE BeKTOPOB. Basuc, pasmepHocTh. Koopauna-
ThI BEKTOpPa, NX NU3SMEHEHHE IIpY U3MEeHEeHHH Oasuca. Matpulia epexoza oT ogHoro 6a-
31ca K Ipyromy, peobpasoBaHie KOOPAUHAT BEKTOPA.

Tema 1.8 JInneiinbie oToGpaskeHns

Jluneiinoe oToGpaxeHue, ero sapo u obpas. Paur u nedekrt. AnreGpanyeckue
ACACTBHUS HaJl INHEHHBIMU OTOGPaKEHUAMHU: CyMMa, YMHOXEHHE Ha KOHCTaHTY, KOM-
no3uLMs. JInHeHHBIH onepaTop u ero Marpuna. Msmenenue MaTpHLEI OnepaTopa Mnpu
nepexojie K Apyromy 6asucy. MaTpuiia KOMIIO3UUMK U CyMMBbI JIMHEHHBIX OIepaTopoB.
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Tema 1.9 bununeiinble H kBagpaTHYHbIe GOPMBbI

BunuueliHas ¢opMa Ha BEKTOPHOM IIPOCTPaHCTBE, ee MaTpuua. M3meHenue Mat-
puLBl OunuHeRHoN GopMEI IIpH U3MeHeHHH 6asuca, padr ¢opMbl. KBagpatuunas ¢op-
Ma ¥ ee MaTpula. KaHoHu4eckuil BuA OUIMHEHHON W KBaapaTHMYHOH (GOpPMEL. AJro-
put™ Jlarpamxa IpHBENEHHs KBaApaTHYHOH (GOpMBI K KaHOHM4YeckoMy Buzay. Hop-
MaJIbHBIA BHJ BELIECTBEHHON M KOMIUIEKCHOM KBaJlpaTHYHBIX (pOpM. 3aKOH MHEPLHH
BEIIECTBEHHBIX KBaJApaTHYHBIX (opM. 3HaKOOIpe[esieHHble KBaIpaTHUHbIE (HOPMEI,
kpuTepul CunpBecTpa.

Tema 1.10 EBx1HI0BBI NPOCTPaHCTBA

EBxnmunoBsl npocrpancTtBa. JlmmHa Bektopa. HepaBencTBO Kommm-ByHSAKOBCKOrO.
Yron mexny BekTopamu. OpTOroHallbHBIH M OPTOHOPMHpPOBaHHEINA 6aszuc. Oproro-
HaJIbHOE JIOTIOJTHEHHME K IIOANIPOCTPAHCTBY.

PA3JIEJI I1. 'eomeTpus

Tema 2.1 BexToph!

IlonsTre BexkTOpa B mpocTpancTBe E°. JIuHeHHO 3aBHCHMBIE B THHENHO HE3aBHCH-
MBIE€ CHCTEMBI BEKTOPOB, 6a3ucel U ad¢uHHbIE perepsl. KoopaHHATE BEKTOPOB U TO-
yek. CKalsipHOE, BEKTOPHOE B CMEIIaHHOE MPOU3BEIEHUS BEKTOPOB.

Tema 2.2 AppunHasn reoMeTpus

VpaBHeHuUs NpAMEIX Ha mnockocTd EZ, npsiMeIx U miockocTel B mpoctpanctse E2.
[Tonstue addunnoro npocrpanctsa A" addunusie penepsl B A", k -MepHbIE IIIOCKO-
ctd B A", ciocoObl UX 3afaHus, B3aUMHOE PacrojIoXeHHe BYX IIockocTel. I'pymmsl
abuHHEIX peoGpazoBanuit miockocti E? u mpoctpancrea E’, ad¢uHHAS reOMeTpHUs.

Tema 2.3 EBkIMI0BBI NPpOCTPaHCTBA

[ToHsATHe eBKIMIOBA TOYEYHOro MpocTpaHcTBa E", OpTOroHansHOCTE MIOCKOCTEH
B E". PaccTosinue Mexmy AByMs MIockocTaMH. I'pymmsl ABukeHumi ruiockoctd E’ u
npocTpancTsa E°, eBknumosa reomerpus.

Tema 2.4 KpuBbie H NOBEpXHOCTH BTOPOIro MOPSAKA

Onnuncel, runepbonel, napaboibl. DJIUIHICOMARI, T'HIepOOIOUII, HapaboouIbl,
LMIHHAPE! M KOHYCH BTOPOTO MOpsijKa B mpoctpadcTe E°. urypsr Broporo mopsaxa
B nipocTpancTBax A" u E".

PA3AEJI I11. MaTtemaTu4yeckHii anaan3

Tema 3.1 MHokecTBa H PyHKLIHH.

TloHsATHE MHOXECTBA, OTHOLUEHHS BKIIOYEHHS M PaBEHCTBA MHOXECTB, OIEpallid
Hal MHoxecTBaMH. OTHOINEHHS, OTHOUIEHWE SKBHBaJIEHTHOCTH. (OOlee MOHATHE
dyHKkIHK, 006pa3bl ¥ MPoOOPa3bl HNEMEHTOB U MHOXeCTB. KOMITO3MIMS, CIOPBEKIINS,
MHBEKL M1, Ouexus, obpatHas QyHKIUsA. MOILHOCTE MHOXECTBA.

Tema 3.2 Uncsia 4 nocjie10BaTe/IbHOCTH

MHOX€ECTBO BEILECTBEHHBIX YHCEN, €r0 BaXKHelIe mogMHOXecTBa. TO4YHEIE Ipa-
HHIB YHCJIOBBIX MHOXecCTB. OmpefieneHHe IpejeNa MOCieNoBaTelsHOCTH. [Ipenen
MOHOTOHHOM IIOCJIEIOBATENBHOCTH, Yucio Jinepa. Kpurepuii Komm cxomumMoctu mo-
ClIe0BAaTENBHOCTH. Pa3inuyuHble (OPMEI IOJHOTH MHOXKECTBA BEIIECTBEHHBIX HHCEIl.
YacTHuHbIE IPEIENE] TOCIEN0BATENbHOCTH, BEPXHUHN W HIDKHHI TTPeIeNb.

Tema 3.3 PyHKuUMH 04HOI NepeMeHHOH U PAAbI
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Onpenenenvie npenena GyHKUHH B Touke. [1aTh 3aMeuaTeNbHBIX NPeaesIoB. Onpe-
AENEHHEe HENPEphIBHOCTH (PYHKLMH B TOUYKE M Ha MHOXecTBe. OCHOBHEIE TEOPEMBI O
(byHKOMSX HENpephIBHEIX Ha oTpeske (Beifeputpacca u Bonsuano-Komm). [loustre
paBHOMEpHOH HenpepelBHOCTH, TeopeMa KaHTopa. Ompenenenwe NpoM3BogHON H
nadbepenmana GyHKIME OXHON epeMeHol, Tabmmia MPou3BogHEIX. OCHOBHEIE TEO-
pemsbl o nuddepenuupyemeix Gynkuusx (Oepma, Jarpanxka, Komm). IIpasuna Jlomnu-
tans. Popmyna Teinopa ¢ ocrarkamu Ileano u Jlarpamka. Mccnenopanue GpyHKIMM ¢
MOMOIBIO NPOM3BOAHOMN (3KCTPEMYMBI, MOHOTOHHOCTB, BBIIYKJIOCTh). IloHATHE mep-
BOOOpasHO! M HEONpeNeIeHHOr0 HHTerpaia, Tabiauna uHTerpanos. OnpenereHue HH-
Terpana Pumana. Cymmser [Jlap6y, KpuTepuii HHTeIPHPYEMOCTH, KIIacChl HHTETPHpYe-
MBIX GyHKuui. @opmyna Hetorona-JleiiGruua. HecoGcTBeHHEIE HHTETPATBI IEPBOTO U
BTOpOro poxa. IlonsaTue gucnoBoro psna. AGCOMIOTHAS H yCIOBHAS CXOZUMOCTE YHC-
JIOBBIX pANOB. [Tpu3HaKku CXOAMMOCTH TIOJIOXKUTENBHEIX psifoB ([lanambepa, Ko, Pa-
abe, l'aycca). Tlpusnaxku [dupuxne u AGens. Pang @ypbe, yclIoBHUS CXONMMOCTH psija
®ypre (B TouKe U paBHOMEPHO#). CBOHCTBA CyMMBI (YHKLMOHAILHOTO psfia (Hempe-
PBIBHOCTD, N depeHHupyeMOCTh, HHTErPUPYEMOCTS).

Tema 3.4 @yHKIHH MHOTHX EPEMEHHBIX

HonsTne auddepeHImpyeMOCTH QYHKIMHE MHOTHX IepeMeHHBIX. YacTHEIE IPOU3-
BOJIHBIC, MMPOM3BOJHAS IO HANpPAaBICHHWIO, TPAJAHEHT U €ro I'eOMETPHYECKMH CMBICIL.
Marpuua 5ko6u. Teopems! 0 HeABHON 1 06paTHON QyHKIMH. DKCTPEMyMbI (BYHKLHI
MHOTuX nepeMeHHbIx. Heobxoaumoe ycioBre, [OCTaTOYHBIE YCIOBUSA CYIIECTBOBAHHS
3KCTpEMyMa.

Tema 3.5 KpaTHble, KpHBO/IHHeHHbIEe H HOBEPXHOCTHBIE HHTETPAJIbI

Onpenenenve nnTerpana Prmana Ha eBKIMIOBBIX pocTpancTBax. OnpefeneHue
KPHUBOJIMHEHHBIX HHTErpajoB 1-ro u 2-ro poxa. ®opmyna ['puna.

Tema 3.6 AnajuTH4yeckue PyHKIUHH

IlponssopHas (YHKUMH KOMIUIEKCHOIO MEPEMEHHONO M €€ TreOMEeTPUYECKHIA
cMeici. Ycnosuss Komm-Pumana. AnanmTudeckas dyHkuus. WHTerpanshas TeopeMma
Koum. MuTerpanpras dpopmyna Ko,

Tema 3.7 CreneHHble psiAbl M BLIYETDI

CrenenHo#l psa, pammyc cxomumoctd, ¢opmyna Komm-Anmamapa mus paguyca
cxoxpumoctu. Pan Teinopa. Psan Jlopana. M3onrpoBanHele ocobble TOYKH U HX Kjac-
cuukanus. OCHOBHas TEOpeMa O BEIYETaX.

PA3JAEJ IV. ®yHKINHOHANBLHBIA aHAJN3

Tema 4.1 Mepa u unrerpaJ JleGera

Konsua, anrebpri, o -anreOpsl MHOXecTB. Mepa Ha KONbLE MHOXECTB. O -
anIuTHBHAs Mepa Ha KOJblle MHOXXECTB. bopeneBckue MHOXECTBa, IPOAOIKEHHE Me-
pei o Jlebery. Msmepumele MHOXecTBa. 3mepumsie dynxiuu. MnTerpan Jle6era.

Tema 4.2 MeTpuieckHe H HOpMHPOBaHHbIE NIPOCTPAHCTBA

Cxopnsiimasicss mocienoBaTeNbHOCTh, IOCIEN0BATENBHOCT: KO B METPHYECKHX
npocTpaHCcTBaXx. CxomuMocTh (YHKIHOHAIBHBIX IIOCIENOBATENbHOCTEH: ToueyHas
CXOUMOCTh, CXOAMMOCTH IIOYTH BCIOAY, PaBHOMEpHas CXOAUMOCTh. OTOOpaeHHs:
HETIPEPBIBHBIE, PABHOMEPHO HENpPEPBIBHBIE, YAOBIETBOPSIONIME YCIOBHIO JIUMIIKIA.
ITonnoe metpuueckoe mpoctpancTBo. Cxumaromee otobpaxeHue. IlornonHenue MeT-
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pHYECKOro NMpOoCTpaHCcTBa. Berogy mioTHoe MHOXecTBo. Hopma Ha BEKTOPHOM Mpo-
cTpaHcTBe. baHaxoBo npocTtpaHcTBo. [IpocTpaHcTBa CyMMUpPYEMBIX (OYHKIIMA.

PA3JIEJI V. Teopusi BeposiTHOCTEl H MaTeMaTHYecKasi CTATHCTHKA

Tema 5.1 BeposiTHOCTB

JneMeHTapHOE COOBITHE, CllydaiiHOe COOBITHE, IIPOCTPAHCTBO AJIEMEHTApPHBIX CO-
OviTHi. Anrebpa U ¢ -anrebpa coObITHI. BeposTHOCTHOE IIPOCTPaHCTBO, BEPOSTHOCTD.
Krnaccuueckoe, KOHeYHOE, NUCKPETHOE, TeOMETPHYECKOE BEPOSTHOCTHBIE MPOCTpaH-
CTBa. YCJIOBHAasi BEPOSITHOCTh, HE3aBUCUMOCTE coObITH. Cxema bepHyu.

Tema 5.2 CayuaiiHble BeJIHYHHbI H HE3ABHCHMOCTh

Cnyyvaiinas BenuuMHa, ee QYHKIUA pacnpexneiieHus. JluckpeTHble M abCOOTHO
HEMpPEPBIBHBIE paclpeleNieHys], INIOTHOCTh BEPOSTHOCTH. O -airebpa, NOpPOXIEHHas
ClIy4yalHO# BenuuuHON. Pacnpenenenue BepoSTHOCTEH, HE3aBUCHMOCTH CIIy4alHBIX
BEIMUYMH. MaTeMaTH4yecKoe OXXUIaHue, Jucnepcus, Koo GUIMeHT KOppeIsLHH.

Tema 5.3 IlociienoBaTeILHOCTH CIy4YalHbIX BeJIHYHH

IlenTpaneHas IpenenbHas TeopeMa, 3aKOH OOJNBIIMX YHCENl, YCHIEHHBIH 3aKOH
OoJNbILINX YUCEe.

Tema 5.4 MaTemaTH4YecKasi CTATHCTHKA

Bribopka, BapHallMOHHEBIN psif BBIOOpKM, cTaTHCTHKa. HecMeleHHOCThb, cOCTOs-
TEJbHOCTb, ONTUMAJIBHOCTh, 3(EKTUBHOCTE CTATUCTHUECKOH olLieHKH. JlocTaro4Has
CTaTMCTHKA, CTAaTUCTUYeCKas TMIIOTEe3a, [TapaMeTpudecKas TUIIoTe3a, JUHeiHas pe-
rpeccusi, METO/l HAMMEHBIINX KBaIpaTOB.

PA3JEJI VI. [u¢depenunajibHble ypaBHEHUS

Tema 6.1 OcHOBHbIE NOHSATHSI

O6rikHOBEHHBIE AU depeHIManbHble YpaBHEHUS, [10JIe HaIlpaBJIEHHH, pellleHue,
MHTErpaibHas KpHuBas, 3aa4da Komm.

Tema 6.2 YpaBHeHus 1-ro nopsigka

O6rIkHOBEHHBIE MH(depeHInaNbHble YpaBHEHNS IEPBOTO MOPSIKa C pa3eliaio-
IIIMMHCS NIEPEMEHHBIMH, TMHEHHbIe, PUKKAaTH U B TONHBIX U depeHnranax.

Tema 6.3 Cucrembl ¥ YpaBHEHHsI #—T0 NOPAAKA

@®yHnaMeHTaNnbHas CHUCTeMa pelIeHUN OOHOPOIHBIX JHMHEHHBIX AuQdepeHInab-
HBIX YpaBHEHUH 7 -ro nopsiaka. Meton Bapualyu NMPOU3BOJIBHBIX NOCTOSHHBIX JIs HeE-
OJHOPOJHBIX TUHEHHBIX TU(QPEepeHIINaNbHBIX YPAaBHEHUHN 7 -IO MOPSIKA.

PA3JIEJI VII. BapuanuoHHoe HCYHC/IeHHE H METOABI ONTHMH3a MU

Tema 7.1 MeToabl ONTHMH3ALHH

DKCTpeMyM, JIOKaJIbHBIH 3KCTPEMYM, YCIOBHBIN 3KcTpeMyM (yHKUHH. DYHKIHS
Jlarpan»a. YcnoBYs ONTUMaNbHOCTH IEPBOTO H BTOPOro MOPSIKOB B 3ajaye ONTHMH-
3allMM C OrpaHMYEHUSIMHU-PaBEeHCTBaMU (3afjaya YCIOBHOM onTuMmm3anuu). Teopema o
CyILECTBOBaHHUHM 3KcTpeMyMa (T. Belfepmrpacca)

Tema 7.2 BapuannoHHoe HCUHC/IEHHE

BapunanvonHas 3anada. [Ipon3BogHble B BEKTOPHBIX POCTPAHCTBAaX: IIPON3BOLHAS
110 HallpaBJICHHIO, Baphauus 1o JlarpaHxy.
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PA3IEJI VIII. YnciieHHbIe MeTOABI

Tema 8.1 IIpubGanxenne pyHKUMIH H YMCTEHHOE HHTEITPHPOBAHHUE

Metozsl npubnmxenus GyHnkuuid. MiHTepnoasuus u annpokcumanns. Hannyumee
npubanwkeHue Gyukumu B [Mib6epToBoM npoctpancTse. [IpubaukKeHHOE BhIYHCIEHKE
WHTEIrpasoB.

Tema 8.2 Cucrempl MHHeHHBIX anre6panuyecKux ypasHeHHi u npobaemMa co6-
CTBEHHBbIX 3HAYEeHHH

IIpsiMble W MTEpallHOHHBIE METOIB! PEIIeHUs CHCTEM JIMHEHMHBIX anre6pandecKux
ypaBHeHHH. YCJIOBHE CXONMMOCTH M ONTHMAlbHOE 3HAYEHHE HTEPALMOHHOTO Tapa-
MeTpa B METOJle IPOCTHIX UTepaluil. MeToabl perieHus nNpobieMsl COOCTBEHHEIX 3Ha-
4eHUH.

Tema 8.3 CrcreMbl HeTHHEHHBIX YpaBHEHMIA

Merox mpocToii MTepalMy U YHCIEHHOTO PEIUEHHs HEIMHEHHBIX ypaBHEHHI,
ycaoBue cxonuMmocTd. Meron HeroToHa s perneHus HeMMHEHHEIX YPaBHEHHH U CH-
cteM (JIOKaIbHAsl CXOAMMOCTD, KBaJpaTH4Has CKOPOCTh CXOMUMOCTH). MoaudHuKarmu
meToja Herorona.

Tema 8.4 YUncieHHble MeToabl peieHust Au¢depeHHaNbHbIX 3a8a4.

Mertonr Jiinepa u Pynre-KyTTe! ans pemenns 3anaun Komm. SIBHBIE U HesBHEIE
MHOTrOIIaroBele YHUCJIEHHBIE METOABI, MeTOAbl Anamca. UuciieHHbIE METOOBI PelleHHUs
3aaa4d Ko s xectkux cucteM OJIY. AnprOpHEIE M allOCTEPHOPHEIE OLIEHKH TI0-
I'PEIUHOCTH.

Tema 8.5 PazHocTHbIe cxemMbl

OCHOBHEIE IIOHATHS TEOPHH Pa3HOCTHEIX CXeM (CETOYHBIN MIa6JIOH, ammpoKCHMa-
UHsl, YCTOWYMBOCTh, CXOAMMOCTB). Pa3sHOCTHEIE CXEMBI IS YpPaBHEHHM B YaCTHEIX
NPOU3BOAHEIX. KaHOHHYECKHH BU] M YCIOBHE CXOMUMOCTH JBYXCIOMHEIX Pa3HOCTHBIX
cxeM. CBs3p annpoKCUMAaIHH, YCTOMYHBOCTH M CXOAMMOCTH.

PA3JEJI IX. Ba3bl AaHHbBIX

Tema 9.1 Ba3bl JaHHBIX

IIpoexTupoBanue CTPYKTyphl 6a3bl naHHBIX. Bunel 6a3 panHeix. Hopmanusanus
OTHOLIEHUH B pEJIAUHOHHOH 6a3ze manueix. KoHcTpyHpoBanue 3ampocos k 6ase naH-
HBIX.

PA3JIEJI X. NH¢popManmoHHbIE TEXHOJOTHH

Tema 10.1 MudopMannoOHHbIE TEXHOJIOTHH

Onepauuonnsie cpensl U cetd OBM. Onepanuonnsie cpeasl u 110 MOOGUIBHBIX
ycTpoicTB. JKusHeHHbI nukn paspaborku I10. AHanu3 u npoexTHpoBaHHe MHPOpPMa-
1HOHHBIX cucTeM. [llabnonsl mpoexTupoBanus. Kommstotepubie cetu. O6naunkbe cep-
BHCHI U cepBUCHl MHTepHeT. YnpasneHue pa3paboTkoit BeO-mpoekToB. CHCTEMBI KOH-
TpoJsisi Bepcuit. Tectuposanue I1O. IlpoaBmwxkeHre W onTuMuU3alMs caita. Pabora c
OONBLIMMK JaHHBIMH M BBICOKOHAIDY)KEHHEIMH CEpBHMCaMM. MICKYCCTBEHHBIH HHTEIN-
JIEKT ¥ MallMHHOE OOyUeHHE.

PA3JEJI XI. BuiunciinTe/IbHAsi FeOMETPHS H KOMINIbIOTEPHAs rpaduka
Tema 11.1 BoruncinTebHas reoMeTpHsl H KOMIbIOTEpHAs rpaduka
Meronsl onpenenenus B3aHMHOIO DPAaCIIONOXEHHS TOYEK M IPAMBIX. MeTombl
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OIpe/ie/ieHHs B3aUMHOIO PacIONOXKeHHs1 oTpe3koB. OCHOBHEIE ompeeNeHus (MHOro-
YTOJNIbHHUK, IIPOCTOW MHOTOYTOJIHHUK, BBITYKJIBIH MHOIOYTOJBHHK H Jp.). AJITOPHTM JIO-
KaJIU3all{ TOYKH OTHOCHTENIBHO BBIIYKJIOrO MHOFOYTOJBHHUKA. AJITOPUTMEI JIOKAJIN3a-
LMK TOYKM OTHOCHTEJIEHO NTPOCTOrO MHOTrOyrojbHHKa. OnpeneneHu NoHATHs «Brimyk-
nas obonouxa». AnroputMsl I'pexema u [)kapBrca IOCTPOEHHMS BEITYKJION 060I0YKH.

PA3JIEJI XII. OcHoBbi undpoBoii 06paboTky H306pakeH i

Tema 12.1 OcnoBbl nHPOBOii 06paGoTKu H306parkeH Ui

Tune! u xnaccuduxanua u3obpaxeHuii. 3agaun ¥ MeToIbl 06paboTKy H306pae-
Hui. Ionatus knaccudukayy ¥ pacrio3HaBaHus 06pa3oB. MeToibl pacio3HayaHus
o6pasoB. O6paboTka U pacrio3HaBaHUe IpadMIECKUX U306paKEHHIH.
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BOITPOCHI DK3AMEHAIIMOHHBIX BUJIETOB

AnreOpa u TeopHs YHCeJ

1. Teopema O OeneHHM C OCTaTKOM MAjg LeNbIX uyncenl. Anroput™m Esxnnpa.
IIpocThie ¥ cocTaBHBIE uuclia, OECKOHEYHOCTh MHOXKECTBa IpocThIX ducen. Oc-
HOBHasI TeopeMa apuGMETHKH.

2. KomMmmiekcHele uucia. Anrebpandeckas ¥ TpUTOHOMeETpHYecKas ¢popMa KOM-
IJIEKCHOTO YHCJa. YMHOKeHHEe KOMILIEKCHBIX YHCce/l B TPHIOHOMETPHYECKOMH
¢popme. opmyna Myaspa.

3. .Matpuus! u onepauud Hax HUMH. Bunel matpun. O6patHas mMaTpula, Kpu-
TepUH CyIeCTBOBaHMUA U METOMBI €€ BEIYHMCIICHHUS.

4. OmpenmenuTeny, UX OCHOBHEIE cBoicTBa. Teopema Jlamnaca. PasmoxeHue
OTIpEeNENIUTENSL 10 dJIeMeHTaM CTpokd (cronbua). OmpenenuTens NPOU3BEACHHS
MaTpull.

5. Cucremsl nuHelHbIX ypaBHeHUH. Teopema Kponexepa-Kaneanun. Metos
["aycca u Kpamepa. Cuctemsl ONHOPOAHBIX JTUHEHHBIX ypaBHEHUH.

6. MHorouieHsl OT OfHOH nepemeHHO#H. TeopeMa O [eleHHEe MHOTOYIEHOB C
octaTkoM, TeopeMa besy. Kopenp MHOro4neHa, KpaTHOCTh KOPHs, YHUCJIO KOPHEH
MHOrowieHa. TeopemMa 0O pa3IOXEHHWHM MHOTOYIEHAa B IIPOU3BEJCHHE HEIPHUBOLM-
MBIX MHOTOWIEHOB.

7. BexropHble npocTpaHcTBa. JIMHEeHAsA 3aBUCUMOCTE U HE3aBHCHMOCTh BEKTO-
poB. Ba3uc, pasmepHOCTh, KOOpPAMHAThEl BeKTOpa. MaTpuna nepexoja OT OAHOTO
6a3uca x Apyromy.

8. JluneliHoe oTOOpakeHHe BEKTOPHEIX MPOCTPAHCTB, €ro sapo u obpas. Mat-
pulla JIMHeiHoro oneparopa. MaTtpuua cyMMBl M IPOM3BENCHMs TMHEHHEIX OIlepa-
TopoB. Teopema o0 cymMme paHra u Jedekra JIHHEHHOTo onepaTopa.

9. bunuHeiiHble W KBajgpaTHuHble (opMbl. KaHOHMYECKUH BHA KBaApaTUYHOW
dopmbl. AnropuTm JlarpaH:ka npuBeleHHsl KBaApaTH4YHOH (opmMbl K KaHO-
HHYeCKOMY BHAY.

10.HopMansHEIH BUA KBaJpaTHUHOM (GOPMEI HaJi HOJIAMHU BEIIECTBEHHBIX ¥ KOM-
IUIEKCHEIX YKCEN. 3aKOH WHEPIIHM BEIeCTBEHHOM KBaipaTHUHOH (opMsel. 3HaKo-
omnpeneeHHBIe KBaApaTHdHble HopMEl, kpuTepuit CunpBecTpa.

11.EBxinmoBel  mpoctpadcTBa. JlnmuHa Bektopa. HepaBeHcTtBo Komn-
ByHnsikoBckoro. OpTOroHalbHBIH U OPTOHOPMHpPOBaHHEIN 6a3zuc. OpToroHansHoOE
JIOTIOJIHEHHE K MOANPOCTPAHCTBY.

I'eomeTpus

1. Bexrops! B mpoctpasctse E’, ckanapHoe, BEKTOPHOE U CMENIaHHOe TIPOU3Be-
IEHHUS.

2. VpaBHEeHHs MpPAMBIX Ha mockocTd E’, IpAMEIX M IIOCKOCTe# B NMPOCTpaH-
ctee E°.

3. Onmnunc, runepbona, napabona, UX ypaBHEHH U CBOMCTBA.

4. Knaccudukanuss KpHBBIX BTOPOro NOPAJKA HA MJIOCKOCTH | o

5. Tloustve addunnoro nmpocrpanctsa A", mpumepst. [lmockoct B A" M ux
ypaBHEHHSI.

6. AbdunHas obOonoyka MHOXeCTBa TO4YeK. B3aWMHOE paclojioKeHHE IBYX
IUIOCKOCTE# B abpUHHOM mpocTpaHcTse A",
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7. TloHATHE €BKJIMAOBA TOYEYHOI'O IPOCTPAHCTBA E". OpTOroHansHOCTh IIOC-
xocteii B E". PaccTosiHue OT TOYKH A0 MJIOCKOCTH.

MaTtemaTH4yecKHH aHaIH3

1. MHOXeCTBO BEILIECTBEHHEIX 4Hucesl. BaxuHeiInne mogMHoXecTBa B R U X
molHocTs. Teopema KaHTopa 0 HECUETHOCTH MHOXKECTBA BEIIECTBEHHBIX YHCEIL.

2. YucnoBele MHOXKECTBAa M HMX rpaHunbl. Teopema JlenekMHIa O CyILECTBOBa-
HUM TOYHBIX FPaHMLL.

3. Ilpenen mocnemoBaTeNFHOCTH U ero CBOHCTBA (€IMHCTBEHHOCTH, ONEpalliH
HaJ| [10ocJe[0BaTENBHOCTIMH, MpeIelIbHEIN ITepexo]] B HepaBeHCTBax). Teopema o
npejaeJie MOHOTOHHON MocJefAoBaTeIbHOCTH. Yncio Jinepa.

4. Kputepuii Komm cxomumocTH nocienoBarenpHocTH. llpenenbHas Touka
MHOXkecTBa B R, nemma Bomsiiano-BeliepinTpacca o CyecTBOBaHMH NpPENEIbHON
TOYKH.

5. Teopema KanTtopa o cTaruBatoiieics ocieJoBaTeIbHOCTH OTPe3KOoB. Jlemma
Bopensi-Jlebera o nOKpbITHAX 0TPe3Ka HHTEPBaJIaMH.

6. Ilpemen GyHKUHH B TOYKE W HelpepbIBHOCTb. OCHOBHEIE TEOPEMEI O HElpe-
pHIBHEIX QyHKIMsX (OBe TeopeMs! bonsnano-Komu, nse Teopems! Beiiepumirpac-
ca).

7. TlpoussonHas W auGepeHUUpyeMOoCTb, NpaBuna Ju(epeHINpOBaAHMSL.
ITpou3BoaHAas KOMIIO3UIIMH, IPOU3BOHAS 00paTHONH QYyHKLIMH.

8. Teopemsr ®epma, Poms, Jlarpanka (0 KOHe4HBbIX npupamenunx), Koum
(06 OTHOUIEHWH NpUpAIIEHHHT).

9. Ipasuiaa JlonuTa/isi pacKphITHA HeONPEAEJIEHHOCTEA.

10.®opmyna Teiinopa c ocratkamu B popme Ileano u Jlarpamxka.

11. Onpenenenne unterpana Pumana mis GyHKImH ogHo# nepemenHoi. Heo6-
xofuMoe yciioBue uHTerpupyemoctd. Cymmel Jlap6y M mx CBOMCTBa, KpUTEpHH
uHTerpupyemMocTH. Kitaccel HHTErpupyeMBIX GYHKIHH.

12. JuddepeHnupyeMocTh HHTErpaia ¢ epeMeHHBIM BepXHuM mpeznenoM. Cy-
lleCTBOBAHHE NepB0o06pa3Hoil Ans HenpepbIBHOH dyHknuH, dopmyaa Hero-
Tona-JleiioHnua. HTerpupoBaHue 1o 4acTsAM M 3aM€Ha NEPEMEHHBIX B ONpene-
JIEHHOM HHTerpa’le.

13. TToHsATHE YMCIIOBOTO pslla, CXOMALIMecs U pacxopsivecs psaapl. Kpurepuit
KoM CXOAUMOCTH YHCJIOBBIX psiaoB. IIpu3Hak¥ CXOAMMOCTH IOJIOXKHUTEIBHBIX
psanos (Ko ¢ kopreM, [lanambepa, I"'aycca).

14. A6comoTHas ¥ YCIIOBHAS CXOAMMOCTH YUCIOBBIX psAnoB. Ilpusnaku Jupu-
xje u Abeas.

15. dyHKUMOHANBHBIE PSB! ¥ N10CIE0BaTENbHOCTH. PaBHOMEpHas CXOAUMOCTb.
Kpurepuit Kown pasHOoMepHO# cxonumocty. [IpuszHaku Beitepmitpacca, AGens u
Jupuxie [ paBHOMEPHON CXOAUMOCTH.

16. MHTerpanpHble MpeACTaBlICHUs YaCTHYHEIX CYMM TPUTOHOMETPUYIECKOro psi-
na ®Oypee. Jlemma Pumana-JleGera. ITpuHnun nokanu3anyu. Y CJIOBHS CXOJHMO-
¢t paaoB Dypee (B TOUKE X paBHOMEPHOH).



12

17. IuddepeHunapyeMocTb U 4acTHbIE ITPOU3BOJAHbIE (QYHKLIMM MHOTHX IEpe-
MEHHBIX, [POM3BOJHAS 10 HAIIpaBieHUIO, IpafueHT. [Ipou3BonHbEIE BBICIIMX I1O-
psankoB, TeopeMa I1IBapiia 0 paBeHCTBE CMELIIAHHBIX IPOU3BOAHBIX.

18. JlokayibHBEIE 3KCTPEMYMBI (QYHKUHH OOHON U MHOrHMX nepeMeHHBIX. Heobxo-
JMMBIE YCJIOBHS M AOCTATOYHBIE YCIIOBHS JIOKATBHOIO S5KCTPEMYMa (DYHKLIHH.

19. TeopeMEI 0 HESBHOM ¥ 06paTHON (GyHKLHUAX, yCIOBHA X AU(QdepeHuupye-
MOCTH ¥ (pOPMYJIBI JJ1s1 HPOU3BOAHEIX.

20. Mepa XopaaHa B R" u ee CBOWCTBa: MOHOTOHHOCTB, aJUTHBHOCTE, Cyban-
JUTUBHOCTB.

21. Unterpan Pumana B R" u ero cBoiicTa. CBeieHHE HHTErpaia K IOBTOPHOMY
(Teopema @yOuHN), 3aMeHa IIEPEMEHHON B KPATHOM HMHTETPAJIE.

22. KpuBosiuHelHEIE MHTErpallbl M HX OCHOBHEIE cBoMcTBa. PopMmyina I'puHa.

23. UnterpansHas teopeMa Ko, MurerpanbHas dpopmyaa Komn.

24, Crenennsle pagel. Popmyna Komu-Anamapa. PasnoxeHne aHauTHYECKOH
dyuxuuu B pan Teiiopa. CBoiicTBa aHATUTUYECKUX QYHKITHH.

25.Pa3ioskenne aHaauTu4eckoii ¢pynkuun B psaa Jlopana. M3onupoBaHHbIE
oco0kle TOUKM K X kiaccudukaius. OcHOBHas TeopeMa O BeldeTax. [IpuioxkeHus
BBIUETOB.

26.ITousTie KOHPOPMHOIO OTOOpaXKEHHS U €ro CBA3b CO CBOMCTBOM aHaJIMTHY-
Hoctu. Teopema PuMaHa 0 xoHQOPMHBIX O0TOOpaXeHUAX. IIpHHIMIT COOTBETCTBHA

rpaHuLl.

OYyHKHHOHAJIBHLIH aHAJIH3
1. Mepa, curma-aiIuTHBHAs Mepa, IPOJOIDKEHHE MEDEL.
2. WuTerpan mo KOHEYHOH Mepe OT NMpOCTo# (YHKLMHK, HHTETPal 110 KOHEYHOM
Mepe OT U3MEPUMOH (QYHKIIHH.
3. IpuHuMN c’)kKUMaOMUXCH 0TOOpaXKEeHH H.
4. HopMupoBaHHBIE ITPOCTPAHCTBA U JHHEHHBIE ONEPATOPEl B HOPMHPOBAaHHBIX
npocTpaHcTBax. OrpaHuyYeHHbIE JIMHEHHEBIE oniepaTopsl. Hopma oneparopa.

Teopus BeposiTHOCTel H MaTeMaTHYeCKasl CTATHCTHKA

1. Axcuomaruka Konmoroposga.

2. YcloBHBIE BEPOATHOCTH U HE3aBHCHMOCTE COOBITUH.

3. YucsoBble XapaKTEpUCTUKH CILy4alHbIX BEIMYHH — MaTeMaTH4eCKOe OXHAa-
HUe, ucnepcus, Ko3QGUINEHT KOPpENsSLUK H UX CBOMCTBA.

4. KpuTepuH He3aBHCHMOCTH CJy4aiiHbIX BEJIHYHH (AHCKPETHBLIH, aGco-
JIIOTHO HeNpepbIBHbIH).

5. llenTpajsbHas mnpefejbHasi TeopeMa JJii OAHHAKOBO pacnpeaeleHHBIX
cjaraeMbix.

6. 3akoH OOJIBIIMX YUCE.

7. HepaBenctBo u TeopemMs! Kosmoroposa.

JuddepennuajbHble ypaBHEHHSA
1. Kpurepuii ypaBHeHHs B NOJHBIX AH(Pepennnaaax.
2. Basuc npocTpaHCTBa pemleHHi JuHelHoro quddepeHnnaIbLHOro ypas-
HEHHAl N—TO MopAAKA.
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3. TeopeMa CyIeCTBOBaHHUS ¥ €AMHCTBEHHOCTH PEILCHNS 38/l Kou a1 cu-
creM AudhepeHIraIbHBIX YPaBHEHUH.

4. Jluneiinbie ogHOpOAHbIe TudhepeHIIMaNbHBIE YPABHEHUS 2-ro nopsaka. Ko-
nebaTeNbHbIN XapakTep pelIeHu .

5. JluueliHble ypaBHEHHs B HaCTHBIX MPOH3BOIHBIX MIEPBOTO NOPALKA. 3anaua
Kou. Cxema e€ pelieHus.

6. JluHeliHblE OJHOPOIHBIE CHCTEMBI C TIOCTOSHHBIMU koo upeHTaMu. MeToz
Diinepa.

BapuanuoHHoe HCUHC/IeHHe H MeTObl O THMH3AUHH

1. Metoa mHoHTeJel Jlarpanxa. |

2. Heo6xoaumoe ycia0BHE IKCTpeMyMa B KJ1AaCCHYeCKOH BApPHALHOHHO#M 3a-
naue (ypaBHenue Jiinepa-Jlarpamxa).

3. Teopema Kyna-Takepa.

4. TIpou3BOAHEIE B BEKTOPHBIX npocTpaHcTBax( MPOU3BOJHAs IO HAIPaBICHHUIO,
Bapyawys 1o Jlarpamxy).

5. YcoBMS ONTHMANBHOCTH NIEPBOTO M BTOPOTO NOPSAAKOB B 3a1a4¢ ONTHMH3A-
LMY C OrpaHHUYEHHSMHU-PaBEHCTBaMH (3a/1a4a YCIOBHOM ONTHMH3ALUK)

6. Teopema o CyIIECTBOBaHHH 3KCTpeMyMa (teopema Beitepmrpacca)

YucaeHHbIe METOABI

1. Meton npocTOil HTEpalMK IS PEIICHHS HenuHelHBIX ypaBHeHu# f{(x)=0.
TeopeMa 0 CXOJHMOCTH METOa NPOCTOH HTEPALHH.

2. MeTo[ KOHeuHBIX pasHocTel ans aubdepeHIHanbHbIX ypaBHEHMH B YaCTHBIX
NPOU3BOAHEIX (CETOYHBIH 1WabIIOH, alNpOKCHMAaLHs, YCTORYHBOCTB, CXOAMMOCTB).
Teopema Jlakca 0 CXOHMOCTH JIHHEHHBIX Pa3HOCTHBIX CX€M.

3. MerTo/ IpOCTHIX UTEpallHii AJIs PELIEHUs CHCTEM JMHENHBIX anredpandecKux
ypaBHEeHHU#. YCIIOBHE CXOIMMOCTH U ONTHMAIIBHOS 3HAYEHUE HUTEepaIlOHHOrO I1a-
pameTpa.

4. Merox HproToHa 1 ero MofHMUKALIAN IS PeleHk s HeTHHEeHHBIX ypaBHEHHH
¥ cucTeM. JIOKAIBHOCTh M KBaJpaTH4HAas CKOPOCTh CXOMUMOCTH METOZA Heroto-
Ha.

5. Metons! Pyure-KyTTel ULt YHCIIEHHOTO PEIICHIA 3a1atH Komm st o6bIK-
HOBEHHBIX JU(HEepeHINANBHBIX YPaBHEeHHH.

6. MeTo/sl YMCIIEHHOTO pelueHus 3a1a4u Ko [uis )XECTKUX CHCTEM OOBIKHO-
BeHHBIX TU(hepeHHATBHEIX YPaBHEHUH.

7. VnTepnonsnus ¥ annpokcumarys. Hamryqiee npubKeHne QyHKIUH B
'une6epTOBOM IIPOCTPAHCTBE.

Ba3bl JaHHBIX
1. OTHowenus. TeopeTHKO-MHOXKECTBEHHEIE ONepalliy Hal OTHOMICHHUAMH.
2. Hopmansusie popmel. [lepsast, BTopasi, TpeTbs HOPMAJIBHBIC dopwms!. [IpuBe-
JleHHe OTHOLIEHHS K TPEThel HOpMalbHOH (opMe.
3. OcHoBHble KoHCTpykimu s3bika SQL. Cosnanue OOBEKTOB 6a3pl NaHHBIX.
MaHuIyIupoBaHUe JaHHBIMU.
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4. Onepatop SELECT. Ucnons3oBaHue yciaoBui noucka. [lomyueHnue HTorosbrx
naHHbIX. COpTHpPOBKA pe3ynbTaTOB 3ampoca.

HWndopmanHoHHbIe TEXHOJIOTHH
OnepannoHHbIe cpensl U ceTd DBM.
OnepalroHHBIE cpefbl MOOMIIBHBIX YCTPOMCTB.
XuznenHslit nuki paspaborku I10.
AHany3 4 IpoeKTHpOBaHKWEe HHPOPMALIMOHHBIX CUCTEM.
[11a610HBI MPOEKTUPOBAHUS.
KommneroTepHble ceTH.
O6naunble cepBUCH U cepBUCH VIHTEpHET.
Ynpasnexnue pa3paboTkoii Be6-IpOeKTOB.
. CucTeMbl KOHTPOJIS BEPCUH.
10 TectupoBanue I10. Umxenepus u paspadotka I10.
11. IlpoaBuxeHre U ONTUMU3ALIUS CalTa.
12. WcKyccTBeHHBIH HHTEIIEKT U MAallIMHHOE O0yYeHHeE.

WO, AW —

BoiuucauTeNbHasi FeOMeTPHsI H KOMNbIOTEpPHasi rpaguka

1. Metonb! onpeeneHys B3aUMHOTO PACIIONOXEHHMs TOYEK U NPSIMBIX.

2. Mertopgl onpeZieleHHs B3aUMHOTO PacIONIOKEHNU OTPE3KOB.

3. OcHoBHBIE onpesieneHns (MHOTOYTONBHUK, IIPOCTONH MHOIOYTOJIBHUK, BBIITYK-
JBI MHOTOYTOJBHUK U Jp.). AITOPUTM JIOKAIU3al[UX TOYKH OTHOCUTEIIBHO BBI-
MYKJIOT'O MHOTOYTOIbHHKA

4. OcHoBHBIE OnpefeseHus (MHOTOYTrOJIbHUK, TPOCTOX MHOTOYTOJIBHUK, BBINYK-
NblA MHOTOYTONBHHUK U Ap.). AJITOPUTMBI JIOKaTU3alUK TOYKA OTHOCUTEIBHO NIPO-
CTOrO MHOT'OYTOJIbHHKA.

5. Onpenenenue nouaTus «Bemrykiias obonouka». AnroputM I’ pexema rmocrpo-
€HH BBITYKJIOH 060I0YKY.

6. Onpenenenune noHATHA «Brimyknas obonouka». Anroputm JIxapsuca no-
CTPOEHHS BBIITYKIIOH 000JI0UKH.

OcHosbl nudposoii 06paboTku H300pakeHui
Tuns! u knaccu@ukanys n300parkeHui.
3amauyu 1 MeToasl 06paboTKy U306 paKEeHUH.
[ToHATHS KJTAaCCU(DHUKAIIUN U paclio3HaBaHusI 00pa3oB.
Mertoas! pacniosHadaHus 06pa3oB.
O6paboTka rpapuueckux n3o0bpaxeHuH.
PacnoznaBanue rpaduyecknx u3obpaxkeHu.

A o e
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