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

B wucmpiTaHusAX BapWaHTHI TECTOBBIX 3a7aHWil 1Mo 16 BOMpOCOB (3amaHmii) B
Ka)KJIOM BapHaHTe.

Hwxuuii mopor npoxoxaeHust — 30 6amios.

Bo Bpemsi sk3ameHa 3ampemieHo MOJb30BaThCs Y4YEOHHMKAMU, KOHCIEKTaMH,

JIPYTrOM JIUTEPATYPOH, a TAKIKE TEXHUUYECKUMU CPEICTBAMU CBSI3H.

B nporpamme npecTaBieHsb:

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

Al'IeJIJISI!!l/II/I 110 BCTYIIUMTCIBbHBIM MCIIBITAHUAM IIPHHUMAIOTCA Ha CHGHYIOHlHﬁ

JACHB I10CJIC OH}’6J'H/IKOBaHI/IH PE3YJIbTATOB.



O0pa3ubl TECTOB M UX OL[CHKA

SAnpo u 06pa3 TMHEHUHOT0 0TOOpaKEHUSI BEKTOPHBIX MTPOCTPAHCTB.

Kaxkoe orobpaxxeHnue Ha3bIBa€TCS TMHEHHBIM?

[ToHaTHE €BKINIOBA NPOCTPAHCTBA.

[TonsiTe opTOHOPMUPOBAHHOTO Oa3uca.

®opwmyna ['puna.

Kak HaxoauTcs painyc CXOJUMOCTH CTEIIEHHOTO psija?

YTo Takoe KOMILJIEKCHOE YK CIIO, MOJYJIb U apPTYMEHT KOMILJIEKCHOIO yucia?
MuoxectBa A, B, C conepxar Tpu, IECTh U YETHIPE JIEMEHTa COOTBETCTBEHHO.
qI/ICJ'IO CIOCO0OB, KOTOPBIMH MOXHO COCTaBUTh TPOWKY 3JEMEHTOB M3 KaxKIO0ro
MHOKECTBA, PABHO:

LONoakrwWdE

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

Q. Boibepute  mpaBuibHbI  BapuaHT.  [lonmb3oBaTenbCckui  THUN  JIAHHBIX,
OOBEIUHSIONINN JAHHBIE U METObI 00PAOOTKHU:

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

10. BriGepute npaBuiIbHBIN BapuaHT. Onepalust GOpMUPOBAHUS HOBOTO OTHOILICHUS,
BKJIFOYAIOIIETO TOJIBKO TE€ KOPTEXKU I[EPBOHAYAIBHOTO OTHOIICHHS, KOTOpPbIE
YIOBJIETBOPSIIOT HEKOTOPOMY YCIIOBHIO, Ha3bIBAETCS:

1) Beibopkoii 2) O0benHEHUEM
3) [lepeceuenunem 4) CoequHeHuemM
sin(2%)

11.  Haiitu npousBoanyto GyHKIuu f(x)=

cos(x?)
12.  Haiitu uHTerpaN Iln Xdx.

13. HeopuentupoBanHbIi rpad 3amxan cnuckom peodep: (1, 2), (2, 3), (1, 5), (4, 3), (1,
4). Ero Matpuueil CMeXHOCTH SIBJISIETCS] MaTPHILIA:

—10 —-10—-1 1 0101
1-1000 —11000
Dl o 010 2) 0-10-10
00 0-11 0 00-11
00100 00 0-10
10101 01011
(11000\ (10100\
301010 101010
00011 10100
\00100/ \1 0 ooo/

14. B rpynne 12 ngeBymexk u 5 roHomeid. Yucino crnocoOOB, KOTOPHIMU MOKHO
COCTaBUTH TAHIICBAIBHYIO TIApy, PABHO:

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

15. Pazpaborarh ajroput™M, roToBbIA K MPOrPAMMUPOBAHUIO, NJIsi TOUCKA KOPHS
OJIHOMEPHOM (PYHKIIMU B OTPaHUYEHHON 00JIaCTH.

16. Ilocne mpocmotrpa ¢uibMa 3pUTEIM MO OYEpPeId OIEHUBAIH (PUIBM IIEIBIM



yrciioM 6amioB oT 0 10 20. B kaxaplii MOMEHT BPEMEHU PEUTHHT (PUIbMa BBIUUCISIICS
KaK CyMMa BCE€X BBICTABJIEHHBIX OLICHOK, JIEJIEHHAs Ha WX KOJUYECTBO. B HEKOTOpHIii
MOMEHT BpPEMEHM | PEUTHHI OKa3ajcs LEJbIM YHUCIOM, a 3aT€M C KaKIbIM HOBBIM
IPOTOJIOCOBAaBUIMM 3pUTENIEM OH YyMEHbIIajcs Ha eauHuiy. Kakoe HauOosbliee
KOJINYECTBO 3pUTEIIEH MOIJIO IIPOTr0JIOCOBATh 11OCIIE MOMEHTA T 7

BapuaHm bl OUEeHUBAaAHUsx omeemoe

Bonpocs 1-10 oniennBaroTcs MakcuManbHO B 2 6amta. Kputepuu onieHkH:

0 GayIoB — OTBET HE JaH.

1 Gann — naH HEeMOJHBIN MTPaBUIIbHBINA OTBET.

2 OaJnia — 1aH MOJIHBIN TPaBUJIbHBIA OTBET.

Bomnpoc 4. [lonsAaTre eBkmI0Ba NPOCTPAHCTBA.

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

Ilpasunvuwiii omseem: BexTopHOEe MPOCTPaHCTBO V HA3bIBACTCS €BKIIMOBBIM,
€CIM Ha HEM 33JaHO CKaJspHOE MpPOU3BEACHHE, T.e. OWJMHEHHAs CHUMMETpHUYHAs
MOJIOKUTENBHO ONpeieseHHast (YHKIHS IBYX BEKTOPHBIX apTyMEHTOB.

Bonpoc 5. [Tonsitue opToHOpMUPOBAHHOTO Oa3uca.

[TpaBuibHBIN OTBET — 2 Gaiia, HeTpaBUIIbHBIN 0TBET — () 0aJIoB.

Ilpasunvnvii  omeem: ba3uc B €BKIHIOBOM IIPOCTPAHCTBE HA3bIBACTCS
OPTOHOPMHUPOBAHHBIM, €CIIM BCE €r0 BEKTOPBI B3aUMHO OPTOTOHAJIbHBI M UMEIOT JIJIMHY,
PaBHYIO €IUHUILIE.

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

0 GasIoB — OTBET HE JaH.

1-5 GamioB — BBIOpaH MPABWIBHBIA AITOPUTM (METOJ) pEUICHUs, MPaBUIHHO
oTpeziesieHbl HaYallbHbIE JaHHbIE (MPU HEOOXOIUMOCTH), BBIMIOJIHEHO HECKOJIBKO HIAaroB
peuieHus.

6-8 0ayuIoB - MPaBUIIBHBIN ANTOPUTM (METOJ) PEUICHUs, MPABWILHO OMPEICIICHBI
HavaJIbHbIE JaHHbIE (TP HEOOXOAMMOCTH ), BBITIOJHEHO pellleHne, OITMOKH B pacueTax.

9-10 OamnmoB - TmpaBWIbHBIA anrOpuT™M (METOM) peUIeHUs, MPABUIBHO
onpejesieHbl HayalbHbIE JaHHbIE (IPU HEOOXOAMMOCTH), BBIMIOJHEHO pEILICHHE,

MPaBHIIBHO O()OPMJIIEH pe3yibTar.

Bomnpoc 12. Haiiti naTerpan I In xdx.

Omanwi OYEHUBAHUA DEULEHUA.



S5 Oamnos. IlpaBUiIbHO oOmpenesieH METOJ HaXOXACHUS I[EepBOOOpPa3sHOW — METOJ
MHTETPUPOBAaHUSI TO dYacTsaM, BepHo onpeneneno: U = Inx,dV = dx, 3amucana
dopmyna [UdV = UV — [VdU.

8 0as10B. [Ipu BeIuKCIIEHMH AOMTYIIEHA HETOYHOCTb.
10 6aa0B. BepHoe perienue: flnxdx = [U = lnx,dV = dx,dU = i—x, V= x]=

= xlnx — [ dx = xlnx — x + c.

3agauu 15-16 ¢ BapuanTamMu OTBETOB B MMCbMEHHOM (opMe (CUTYallMOHHBIE 3a]]a4H )
MaKcUMalbHO orieHnBaercs B 20 6amnos. Kputepun orneHku:
0 GayIoB cTaBUTCS, €CJIM AOUTYPUEHT HE MPUCTYIAJ K PELICHHIO 3a1a4u.

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

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

9-14 GammoB — B 3a/maye MOCTPOCHA MOJCIH W TPOBECHO PEIICHUE OJHOTO W3
9TAIoB 3aJa4H.

15 GamioB — 3amaya pelieHa, HO COJAEPKATCS HETOYHOCTH WM OIIMOKK B
pacuérax.

20 6ay10B — MOJTHOE MPaBUIILHOE PEIICHUE 3aa4H.

Bomnpoc 16. [Tocie mpocmoTpa duiibMa 3pUTEId 10 0YePEaH OLICHUBAIN (PUIBM LIEJIBIM
gucioM 6amioB oT 0 g0 10. B kaxknplii MOMEHT BPEMEHH PEUTHHT (PHIIbMa BBIUUCIISIICS
KaK CyMMa BCEX BBICTABJIEHHBIX OIICHOK, JCJIIEHHAs Ha UX KOJIMYECTBO. B HEKOTOpHIi
MOMEHT BPEMEHHM | PEUTHHT OKa3aJics IEJbIM YHCIIOM, a 3aTeM C KaXJIbIM HOBBIM
IIPOTOJIOCOBABIINM 3pUTENIEM OH yMEHbIalcs Ha eauHuily. Kakoe nHaubosnbiiee
KOJMYECTBO 3pUTEIICH MOTJIO MPOT0JI0COBAThH MOCIIE MOMEHTa |7

Omanvl oyeHusaHus peuleHus.

5 6asnoB. BBeneHbl HE0OXOUMBIC TIEPEMEHHBIC: K — YHCII0 TPOT0JI0COBABIINX
3pUTeIei, Ny, Ny, ..., Nk — BBICTaBJIEHHBIE UMU OlleHKU. CocTaBiieHa dhopmyia s
BBIYUCJICHUS peUTUHTA T.

8 6asuoB. CoctaBiieHa popmyra 11 BeIYMCIeHUs peitunra T. JlokazaHo, u3
KaKoro MaKCHMaJIbHOTO 3HaUCHUs pedTHHTA (YKa3aHHOTO B 3a/1a4e IIeJIOr0 3HAYCHHUS 1)
JOJDKHBI UCXOAUTH JJISI OJy4eHUsI HauOOoJIbIIIee KOJMYECTBO 3pUTENe. YKa3aHo, Mpu
KaKHUX 3HAYEHUsIX N1, Ny, ..., Nk 3TO JOCTUTAETCS.

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

15 6a1oB. JIOMOTHUTENEHO 0Ka3aHO, YTO HAMOOJIBIIEE KOJTUIECTBO 3pUTEIIEH
MOET OBITh TIOJYYEHO TOJBKO B TOM CIIy4ae, KOTJIa Mbl HCXOAUM M3 MaKCUMAaJIBHOTO
3Ha4YeHus perdTuHra 10 npu 0JHOM MPOroJI0COBABIIEM.

20 6a/u10B — TIOJIHOE MPABWIIBHOE PEIICHHE 3a/1a4H.



Conepxanne 0JI0KOB TeM, HA OCHOBE KOTOPBIX COCTABJIEHBI TECThI

1. Auredpa

Ilowatue rpynmbl, kompma W nons. llome xomrmuiekcHbix uucen. Kombio
MHOT'O4YJIEHOB. JleneHne MHOrowieHoB ¢ octaTkoM. Teopema be3dy. KpatHocTh KOpHS
MHOI'OYJIEHA, €€ CBSI3b CO 3HAYEHUSIMHU IPOU3BOJHBIX. Pa3iiokeHne MHOrowieHa Ha
HETIPUBOJIMMbBIE MHOKUTEIM HAJ IOJAMHA KOMIUIEKCHBIX M JCHCTBUTENIBHBIX YHCEIL.
®opmynbl Buera; HanOonbiinii oOUIUI JEIUTENh MHOTOWICHOB, €r0 HAaXOXJEHHUE C
noMomiplo anropurma EBknnaa. Konbo MHOTOUYIEHOB OT HECKOJIBKUX NMEPEMEHHBIX.
CHUMMETpUYECKHE MHOTOYJIEHBI.

I'pynna 1OACTaHOBOK, YETHOCTh IOACTAHOBKU. llMKiIMyeckue TpyIIIbL.
Pa3znoxeHue rpynisl Ha CMEKHbBIE KJIACCHI 110 TOATPYIIIIE.

BekTopHble npocTpaHcTBa, 6a3uc u pazmepHocTb. lloanpocrpancrtea. Cymma u
1iepeceyeHre MnoAIpoOCTpancTB. IIpsamMble CyMMBI.

bununeitnsle u kBagpatuyHsie Gopmbl. [IpuBeneHune kBagpaTudHON (GOpMBI K
HOPMaJbHOMY BHAY. 3aKOH MHepuuU. [I0JI0KUTENBHO ONpENEICHHBbIE KBaJApPATHYHbBIC
bopMBl.

JIuHeliHble OTOOpa)KEHUS BEKTOPHBIX IPOCTPAHCTB, MX 3aJaHHE MaTPHUIIAMHU.
Anpo u o6pa3 nuHeHOTO 0TOOpa)keHusl. MaTpuIlsl oneparopa B pa3auyHbIX Oa3ucax.
CoOcTBeHHbIE BEKTOpPbl U COOCTBEHHbIE 3HaueHHWs. JlocTaTo4yHblE  YCIIOBUS
IPUBOJIMMOCTH MaTpPHIIBI JIMHEWHOIO y ONeparopa K AuaroHaisHomy Buay. [lonsTue o
KOPJAHOBOM HOpMabHOU (popme.

EBximmnioBel mpoctpaHcTBa. CkanspHoe mnpousBeneHne. OpTOHOPMHPOBAHHBIE
6asucel. Ilpomecc oproronanuzauuu. OpTOTOHAIBbHbIE W YHUTAapHBIE MAaTPUIIBL.
JIuHelHbId OmepaTop, CONPSHKEHHBIM K JaHHOMY. CHMMETpHUYECKHME M JPMHUTOBBI
JUHEHHbIE onepaTopbl, X crnekTp. COOTBETCTBUE MEXIAY OWIMHEHHBIMU (hopMaMu U
JTUHENHHBIME oriepaTopamu. [IpuBenenne kBaapaTuaHOM (POPMBI K TTIABHBIM OCSIM.

2. MaremaTnyeckmnii aHau3
JevictButenbuble uyucna. llomHora mHokectBa R. CyiecTBoBaHue TOYHOM

BepxHel (HWKHEH) rpaHu YMCIIOBOTO MHOXECTBA, IPUHITUIT BJIO)KEHHBIX OTPE3KOB.

[Ipenen 4KUCIOBOM TIOCIEIOBATEIBLHOCTH, OCHOBHBIE CBOWMCTBA CXOJISIIUXCS
MOCJIEIOBATEIbHOCTEN W TPU3HAKUA CYIIECTBOBaHWs mnpexaena. lIpenenbHbie TOUKM
MHOXECTBA UM TeopeMa bonbuano-BelepmTpacca 0O  BBIICICHUH  CXOIALICHCS
MOATIOCIIEIOBATEIBHOCTH. [Ipenen MOHOTOHHOM MOCJEA0BATENBHOCTH.
[lToamocienoBaTenbHOCTH, BEpXHUW W HWKHUM npenensl.  Kpurepuit  Komm
CyLIECTBOBAHUS MPEJIEIA.

[Ipegen ¢yHkMM B TOYKe, OCHOBHbIE CBOMCTBAa. HempepbiBHbIE (YHKIIMH.
JlokanbHble CBOMCTBA HEMpEpbIBHBIX (yHKUMA. HenpepbIBHOCTh KOMIO3UIUU.
CaoiicTBa HempepbIBHBIX (DyHKUIUN Ha oTpe3ke (Teopembl Beiliepmitpacca, Kantopa, o
IIPOMEKYTOUYHOM 3HAYEHUN ).



OcHoBHble Teopembl AUPGEPEHINATPHOIO HCYUCICHUS U HMX MPHIOKEHUS:
teopeMbl Posursa, Jlarpamka m Komm 0 KOHEYHBIX IpupanieHusx. Packpeitue
HeonpeaeneHHocTel. JlokanpHas dopmyna Teimopa. PaszinoxkeHus sieMeHTapHBIX
bynknuit. @opmyna Teiopa ¢ ocTaToYHBIM WieHOM B popMme Jlarpanxka. [Ipumenenue
g depeHInaTbHOTO0 UCUYUCICHUS K UCCIIeIOBAaHUIO (DYHKIMN: MPU3HAKN OCTOSHCTBA,
MOHOTOHHOCTb, 3KCTPEMYMBI, BBITYKJIOCTh, TOUKH I€pEruda, aCUMITOTHI.

Omnpenenennbiii unterpan Pumana. Cymmbl Pumana u [lapOy. Kpurepuii
UHTErpupyemMoctu. MHTerpupyeMocts HempepbIBHON (PYHKIIMH, MOHOTOHHON (YHKIIUU
U OrpaHMYEHHOW (YHKIMH C KOHEYHBIM YHCIOM TOYeK pa3pbiBa. (CBoicTBa
ONPENIECIICHHOTO MHTETpaja, TEOpEMa O CpelHEeM 3HadeHuu. MHTerpan ¢ mepeMeHHbIM
BEPXHUM IIpesieioM U ero cBoiicTBa. CyliecTBOBaHUE IEPBOOOPA3HOI OT HENPEPHIBHOU
¢ysakuuu. @opmyna Heiorona-JleiiOnuia, 3aMmeHa mepeMeHHON, UHTETPUPOBAHKE IO
gacTsaM. JlIMHa 1yru W JIpyrue TeOMETPUYECKHE, MEXaHWYECKHEe M (PU3NYECKHe
MIPUIIOKEHUSL.

@OyHKIUM MHOIMX II€pEMEHHBIX. EBKIHMIOBO NIPOCTPAHCTBO 71 W3MEPECHUM.
OCHOBHBIE METPUYECKHE M TOIIOJOIMYECKHE XAPAKTEPUCTUKH MHOYKECTB EBKJIMI0BA
IPOCTPAHCTBA, OTKPBITBIE W 3aMKHYTBIE MHOXKECTBA M HX cBouWcTBa. Ilpenen,
HETIPEPHIBHOCTh (PYHKIIMM MHOTHX TEepeMEHHbIX. CBONCTBA HENMPEPHIBHBIX (DYHKIUH.
Huddepennupyemocts GyHKIMH, quddepeHiian 1 4acTHbIE MPOU3BOIHBIC (HYHKITUN
MHOTHX IIEPEMEHHBIX. [IpounsBonnas 1o HaIIpaBJICHUIO, TrpaJuEHT.
HuddepenunpoBanue cioxHbiXx GyHKuMd. uddepeHunansl BbICHIMX MOPSAKOB.
®opmyna Teinopa ast GyHKIUA HECKOJIBKUX MEepeMeHHBIX. JIOKabHBIE SKCTPEMYMBHI,
HEOOXOMMBIE YCIOBHSI, TOCTATOUHBIE YCIOBUS JIOKAJIBHOTO S3KCTPEMYMa.

Hucnobie psanpl. CXOOAUMOCTh U CyMMa YHMCIOBOTrO psana, kpurepuid Komm.
3HAKOMOCTOSIHHBIE Psiibl, TeopeMbl cpaBHeHus. [lpusnaku cxomumoctu JlamamOepa,
Kommu, unTerpanbhpiii mpusHak cxoguMocTH. [lpusnak JleiOnuma. AOconroTHas u
ycIIOBHasi cCX0AUMOCTb. [IoHsATHE 0 OECKOHEUHBIX MPOU3BEACHUSIX.

QOYHKIMOHAIBHBIE TOCJIENIOBATENILHOCTH W PAIbI, PaBHOMEpPHAs CXOJIUMOCTb.
[lpuznaku  paBHOMepHOW  cxogumocTth.  CBoicTBa  mpenenbHOM  QyHKUMH
(GYHKIIMOHATBHOM MOCJIEIOBATEILHOCTH U CYMMBI (DYHKITMOHABHOU psifga. CTeneHHbIC
psabl, paauyc cxoaumocTH, ¢popmyna Komu-Anamapa. CBoiicTBa CyMMBbl CTETIEHHOTO
psana. IlounenHoe wuHTerpupoBaHue u AUPEGEPEHIUPOBAHUE CTENECHHBIX PSAIOB.
Paznoxenue sneMeHTapHbIX (GYHKUMNA B creneHHble psiabl. Psng Teiinmopa. Psaael ¢
KOMILJIEKCHBIMU WICHaMH, (PopMyIibl Dimepa.

HecoOctBennsie wuHTerpansl. MHTerpansl ¢ OECKOHEUHBIMM TpeaeIaMHu U
MHTErpajbl OT HEOrPAHUUYECHHBIX (PYHKIUH, MPU3HAKUA CXOJIMMOCTH.

Psanper  ®dypbe. OpToroHanbHble CUCTEMBI (DYHKIMM, TPUTOHOMETpUYECKAS
cucrteMa. Pan ®@ypoee. Cxonumocts psga Pypee B Touke. [IpuHIMI JIOKamU3auu.
MuHuMansHOE CBOMCTBO 4acTHbIX cymMM psaa Dypwse. HepasenctBo beccens.



JlocTaToyHOE yCTIOBHE Pa3iOXKUMOCTH (YHKIIMH B TpUroHOMeTpuueckuit psg Dypee.
Pasenctso IlapceBans.

KpuBonuneiinpie unHterpansl 1-ro u 2-ro poxa. ®opmyna ['puna. VYciosus
HE3aBHCUMOCTH KPHUBOJMHEHHOrO HWHTETrpasia OT (QOpPMBbI IMyTH HHTETPUPOBAHUA.
IToBepxHOCTHBIE MHTErpabl 1-ro U 2-ro poma. @opmyna Octporpaackoro. Popmyia
Crokca.

3. Teopust pyHKIUI KOMIIICKCHOI'O IIEPEMEHHOI0

Kommnekcuble uncna, monynb u apryment. Cdepa Pumana. EBximmoBa u
chepuueckas merpuka. Tononorus Ha C, obnactu, myTy u Kpusblie Ha C.

[Ipenen ¢yukuu, HempepslBHOCTH B C W B paCIIMPEHHOW KOMIUIEKCHOM
wiockocTH. C-auddepeHuupyeMocTb, aHAIUTUYHOCTh (QYyHKIUH. YcnoBua Komm-
Pumana. CpoiictBa aHanutuueckux (pyHkuuid. Kpurepuii aHanuTuuHOCTH AJIs Kjacca
HernpepblBHO quddepenurpyemsbix pyHkumii. KonpopMHbIe U T0KanbHO-KOH(POPMHbBIE
oToOpaxeHusl. ['eoMeTpruyecKuil CMBICI MOJIYJE M apryMeHTa Uis IPOU3BOJHOW OT
aHAIUTUYECKOW (YHKIUHU. ['mapoauHaMuyeckas M TeOMEeTpUYecKas HHTEpHpeTanus
ULl aHAIUTHYeCKOW (QyHKUMH. KOMIUIEKCHBI NOTEHIMal BEKTOPHBIX IOJIEH Ha
IIJIOCKOCTH.

CreneHHble psAabl, AHATUTUYHOCTH CYMMBI CTEIEHHOTO psAla, IOYJIEHHOE
muddepeHurpoBanue CTeNeHHbIX psAAoB. ['apmonnueckne QyHkuuu. CBoiicTBa
rapMoHnyeckux (ynkiuii. CrenenHass (GyHKIUS, SKCIOHEHIMANIbHASA (QYHKIUS U UM
obOpatubie. dynkuus XKykoBckoro. MHOTO3HauHbIe aHaMUTHYEeCKUE GyHKIMU. [[poOHO-
nuHenHble oToOpaxkeHusi, OcHOBHbIE cBoicTBa. KpyroBoe cBoicTtBo. Cummerpus.
NuBepcuu. [IpoO6HO-THEHHBIE H30MOP(HU3MBI U aBTOMOP(PHU3MBI.

4, JuckpeTHas MaTeMaTHKAa

OtHomenust CBoiicTBa OMHAPHBIX OTHOIIEHWH. OTHOIIEHHWE SKBUBAJIEHTHOCTH,
OTHOLIEHUE TOPSAIKA.

CootBercTBrsa CBOICTBA COOTBETCTBUS. B3aMHO OHO3HAYHBIE COOTBETCTBHUS.

KombOunaTopuka. Yucio mnepecTaHOBOK, pa3MelleHud, codeTaHui. Perienue
YHapHOU 3aJa4u.

OcHoBHble TOHATHS Teopun TpadoB. OCHOBHBIE TOHATHSA TeopuH rpadoB. Tursl
u crocoObl 3ananus rpados. M3omopdusm, CBI3HOCTh. JIOKaJIbHBIE CTETIEHU BEPIIMH
rpacdoB. Yactu rpado., onepanuu Haja 4acTsIMu rpados.

MapuipyTsl, paccTosiHusi, cBA3HOCTh. O0xoxabl. PaccTtosiHue, aumamerp, LEHTP.
Haxoxnenne MuHMManbHOro myTH B rpade. Pazpensronive MHOXKECTBA U pa3pesbl.
3agaun 06 ob6xoxax. Dunepon, 'ammibToHOB rpad. 3agaya o KpaT4yaiiem myTH.

Hepensi. Xapaktepuctuueckue urciia rpada. JepeBbs u ux coiictBa. Teopemsl
o gepeBbsix. OpwueHtanuss JepeBa. XapaKTepUCTUYECKHE  4yucia  Ipados.:
HUKJIOMATUYECKOE YHCIIO, YHCJIO BHYTPEHHEH YCTOWYMBOCTH, YHUCJIO BHEIIHEN
YCTOUYHUBOCTH.

5. Nudopmatuka



Cucrembl cuuciaeHus. AJATOpUTMBI M HMX CBOWMCTBA. (OCHOBHBIE CTPYKTYpBI
JAHHBIX, AITOPUTMBI IIOMCKA U COPTUPOBKU. CTPYKTYpbl JAHHBIX: CIMCKH, OYEpEH,
CTEKH, MHOXKECTBa, Tpadsl, aepeBbs. [locnenoBarensHbIil 1 OMHAPHBIN TIOUCK, TIOUCK B
JIBOMYHOM JIEPEBE, YCTPAHEHUE KOJUTM3UM. DneMeHThI si3bika SQL. Pacimupenus si3bika
SQL. CrannapTHblil HHTEp(EIiC MAaHUIYIISAUHN ¢ JaHHBIMU. L{e0CTHOCTh O cChUIKaMm.
OOmue TPUHLMIBI TOAACPKAHHS IIEIOCTHOCTH JAHHBIX B PEISIUOHHON MOJICNH.
LenoctHocTh cymHocTed. IlepBuunblii w  BHemHuid kimoud. HMHopmammonHOe
MozenupoBanue. OnepanroHHoe U npukiagxoe 110.

6. IIporpammupoBanue

ba3ucHble TUIBI JaHHBIX B TPAJIULMOHHBIX s3bIKaxX MporpammupoBanus. [Ipasuna
nepenauu napameTpoB. Mukancynsauus. AGCTpakTHbIE TUIIBI JaHHBIX. VIMeHa B A3bIKax
nporpammupoBanus. Omnucanuss u oOjactu JeiictBus. [lpaBuna BHIUMOCTH.
[lepexprpiTie uMeH W BUAMMOCTb. [lponeaypsl, pyHkmuu u Moxyau. OpraHuzauus
BBOJIa-BbIBOJIA B A3BbIKaX NpOrpaMMupoBaHus. CII0KHBIE CTPYKTYpbl JaHHBIX. Tun
«yKa3zaTelb» U CChUIOYHBIM TuN. Peanuszanus anroputMoB pabOThl C JMHAMUYECKUMU
CTPYKTypamu (CHHUCKHU, OUYEPEIH, TBOUUHBIE JEPEBHS).
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