INPOT'PAMMA BCTYIIUTEJIBHOI'O 3K3AMEHA
IO KOHKYPCHOMU I'PYHIIE «®IIMU MATEMATHUKA U MEXAHUKA»
JJIA MOCTYHAIOIIUX B ACITMPAHTYPY

Ha BcTynuTensHOM HCHBITAaHUM OYAYT 3aJaHbl BOIPOCHI IO BBIMTYCKHON KBaTM(PHUKALMOHHOM
paboTe U U3 YKciIa BOIMPOCOB pasjielia o HAIPaBJICHHOCTH, 10 KOTOPO# IMOCTYIAONINI HAMEPEH
00yyJaThCsl.

Bonpochl 10 BbINYCKHOH KBAJIM(PUKANMOHHOI padoTe (MarncTparypa ujiM cielHajuTer)

1.
2.
3.

OcHOBHBIE TOJIOKEHUSI.
HosusHa.
AKTYaJabHOCTb.

Pa3znes st HanpaBJIeHHOCTEH

e (1.01.07 BrruncaurenpHas MaTeMaTHKa

e 01.02.01 Teopernueckasi MEXaHHUKa

e (5.13.18 MaremaTr4ecKkoe MOJICTUPOBAHKE, YUCICHHBIC METObI U KOMIUICKCHI TPOTpaMM

MareMaTHYeCKHNHA aHAJIN3

1.

10.

IIpenenst nocnenosarenbHocTu. Kpurepuit Komm. CyiectBoBanue npezeiia y MOHOTOHHO
BO3paCTaOIIEl OrpaHMYEHHOW CBEPXY MOCIEN0BaTebHOCTU. Teopema boibiano-
Beliepimirpacce 0 CyIECTBOBAaHMM CXOZSAIIECHCSA MOAIOCIEA0BATENIbHOCTH Y OTPaHUYEHHOM
IIOCJIEI0BATEIbHOCTH.

Yucnossie psabl. Kputepuit Kommm. [IpusHaku cxoqumMocTH (IpU3HAKK CPaBHEHHUS, IPU3HAK
JHamnambepa, npusnak JleliOnuna, npusHak Jupuxie).

IIpenen ¢pynxuuu. HenpepsiBHble pyHKIMH. CBONWCTBA HENPEPHIBHBIX (GYHKLUH HA OTpE3Ke
(Teopemnl BeiiepmTpacca 06 orpaHUYEHHOCTH U TOCTHXKMMOCTH BEPXHEH M HIDKHEH TpaHu.
Teopema Komu o npomexyTouHbIx 3HaueHHsIX). OOO0OIIEHUST HA MHOTOMEpHBIN Cilydail.
CylecTBoBaHME OJHOCTOPOHHUX IIPENEIOB Yy MOHOTOHHBIX ¢yHkiuil. Teopema o
HENpepbIBHOCTH OOpaTHOW (YHKUMM U HENpepbIBHOW MOHOTOHHOW. PaBHOMepHas
HENPEPHIBHOCTb.

Juddepenunpyemble (QyHKIUU OAHOM M HECKONbKMX TNepeMeHHBIX. [Ipom3BoaHble U
mudpdpepennnan. @opmyna Teinopa A QyHKIUN (0HOM M HECKOJIBKUX MEPEMEHHBIX).
Paner  Teitnmopa. OnemeHtapHble ¢yHKkuuu. Teopema o HesBHBIX GyHKUusAX (0e3
JI0Ka3aTelIbCTBA).

Bbruucnenne mnpenenoB ¢ nomombio ¢opmynsl  Teiopa.  JlocTaTouHble  YCIOBUS
MOHOTOHHOCTH AuddepeHurpyeMoil ¢yHkuuu. Beimykiasle @yHkuuu. [locraTouHble
YCJIOBHS BBIIYKJIOCTH (DYHKIMHU JBa pa3a TuddepeHIpyeMoil Ha UHTepBaje. ACUMIITOTHI.
OkcTpeMyMbl (YHKUMH OJHOM W HECKONbKUX mepeMeHHbIX. HeoOxomumble yciioBus
sKcTpeMyMa. JlocTaTouHble yCIoBUs SKCTpeMyMa A 1updepeHIupyeMbiX GyHKINHN.
Wurerpan Pumana. Heo6xoaumble U OCTaTOUHbIE YCIOBUSI HUHTETPUPYEMOCTH (PYHKLIMU 11O
Pumany. Teopema o cpennem. IlepBooOpasnas dopmyna JleitOnuna-Heiorona. @opmyna
UHTErpupoBaHuss mo yacTsaM. HecoOcTtBeHHble wuHTerpanbl. I[Ipu3sHaKM CXOAMMOCTH
HecoOCTBEeHHBIX MHTerpanoB. [Tpusnak Jupuxie.

[TonsiTue kparHoro mHTerpana no Pumany. CBeneHue KpaTHOTO MHTErpajga K MOBTOPHOMY.
3aMeHa IEPEMEHHBIX B KPaTHBIX MHTETpajiax.

[lonsaTre TiIagKOW KpPUBOW, TJAAKOM TOBEPXHOCTH, HMX IApaMETPUUYECKOE 3aJlaHHeE.
Omnpenenenue JUIMHBI KPUBOH, IUIOIIAN KyCcKa MOBEpXHOCTH. KpHUBOIMHENWHbBIE HHTErPaAIbI
MIEPBOTrO U BTOPOTO poja. [loBepXxHOCTHBIE HHTETPaIbI IEPBOTO M BTOPOTO POJA.

@®opmyna I'puna Ha mnockoctu. @opmyna [Maycca-Octporpaackoro. ®opmyna Crokca.
Juddepenunansablie onepauuu. I'paauenT, quBepreHius, potop (Buxpb). Kpuponuneinoie



11.

12.

13.

14.

15.

UHTETpalbl HE 3aBUCSIIME OT IIyTM HMHTErpupoBaHus. [loTeHIMalbHbIE BEKTOPHBIE MOJIS.
[Tonnsnii muddepennman, HeoOXOAMMBIC YCIIOBHSI, TOCTATOYHBIE YCIOBHSI.
QyHKIMOHAIBHBIE MOCIENOBATEIBHOCTH U psiabl. PaBHOMepHas cxoxumocts. Kpurepnit
Komm paBHomepHoit cxomumoctu. IIpusznak BeliepmTpacca paBHOMEPHOM CXOJMMOCTH
HenpepbIBHBIX (yHKIUH. TeopeMbl 0 MOWIEHHOM MHTETPUPOBAHUU U TU(PEepeHIIMPOBAHUN
(GYHKIIMOHATIBHBIX PSIOB.

Wuterpansl, 3aBucsmue OT mapaMerpa. PaBHOMEpHas CXOIUMOCTh HECOOCTBEHHOTO
HTErpaya 3aBUCSIIEro OT mapameTpa. TeopeMbl O HENPEPHIBHOCTU U AUPPEpeHIuPyEeMOCTH
MHTETPaJIoB, 3aBUCALLMX OT [1apameTpa.

Psaaplt @ypbe o TpuroHomerpudeckor cucrteMe. CXoauMocTh paAioB Pypbe sl KyCOYHO-
rnaakux ¢yskouid. [opsmox yOeiBanus kosddunmuentoB dypre ans 1-pa3 HempepbIBHO-
muddepenuupyemoit pynkuuu. PaBHoMepHast cxoaumocTs psga Oypbe Ui HENpepbIBHO-
muddepennmpyemort pynkiuu. PaBHOMepHOE NpHOIMKEHHE HENpPEpBIBHBIX (YHKIMN Ha
OTpe3Ke TPUTOHOMETPUUECKUMHU MOJIMHOMAMH U MHOTOUJICHAMH.

MunumManbsHoe cBOMcTBO KodddummentoB Pypne. HepaBenctBo baccenst u paBeHCTBO
[TapceBans. [TonsiTue runpOepTOBa MPOCTPAHCTBA U AOCTPAKTHBIX PAAOB Dypbe MO MOTHOM
OPTOHOPMHMPOBAaHHOM cucTeMe. TeopeMa O CXOAMMOCTH M cpeaHeM psaoB Pypbe 1o
TPUTOHOMETPHYECKON cucTeMe i QYHKUINU, UHTETPUPYEMOI C KBaJpaToOM Ha OTpPE3Ke.
[IpeoOpazoBanus Dypre. Dopmyna odpamienus. [IpeodpazoBanne Pypbe TPOU3BOIHON H
pou3BoHas mpeodpazoBanus Oypoe.

Jluneiinas aaredpa

1.

[lonsitue nuHeWHOrOo  mpocTpancTBa. OmnpepeneHue  JUHEWHO  3aBUCMMOCTH U
HE3aBHCHUMOCTH BEKTOpOB. Pa3MepHOCTh JIMHEHHOro mnpocrpaHcTsa. basuc, KoopauHAaThI
BEKTOpa, (GopMyibl IpeoOpa3oBaHUS KOOPAMHAT TPU MEpeXoie OT OJHOro Oa3uca K
APYIOMYy.

Matpunubl 1 nelcTBUsA HaX HUMH. J[eTepMMHAHT KBagpaTHOM MaTpuubl. PaHr MaTpuLbl.
OKBUBAJIEHTHOCTb €0 JABYX OINpEACICHUN B TEPMHUHAX JMHEHHOW HE3aBUCHUMOCTH CTPOK
(MM cTONO1I0B) MAaTPUIIBI U B TEPMUHAX HEPABEHCTBA HYJIIO MUHOPOB.

CucreMpl JIMHEHHBIX aireOpandyeckux ypaBHEHHI. PemieHune OAHOPOAHOW CHCTEMBI.
Pemenne HEOAHOPOJHOW CHUCTEMBI JIMHEWHBIX ypaBHEeHHH. Kputepuil COBMECTHOCTH
Kponekepa-Kanemnn.

JIluneitnple mpeoOpa3oBaHUs B N-MEPHOM  IPOCTpaHCTBE. Marpuua JHUHEHHOTrO
npeoOpa3oBaHusd U €€ cMbIcia. M3MeHeHHe MaTpullbl JIMHEHHOro MpeoO0pa3oBaHUs IpH
3aMeHe Oasuca. OOnacTh 3HAYeHMH JMHEHMHOro mpeoOpa3oBaHUS U €ro MaTpHIa.
[TpousBenenne TMHEHHBIX MPEe0OpPa30OBAHUIA.

CoOcTBeHHbIE  BEKTOpPbl M COOCTBEHHblE  4YHClIa JIMHEHMHOro  npeoOpa3oBaHMUSL.
XapakTepucTuueckuii MHorowieH. JIuHeliHas He3aBUCHMOCTh COOCTBEHHBIX BEKTOPOB,
OTBEYAOLIUX Pa3IMYHBbIM COOCTBEHHBIM 3HaueHHUsIM. MaTpuia JInHeitHOro mpeoOpa3oBaHus
B Oa3uce M3 cOOCTBEHHBIX BEKTOpOoB. JKOpmaHOB 0Oa3uc JMHEMHOro MpeoOpa3oBaHUA U
Xopnanosa HopmanbsHas popMma (0e3 JoKa3aTeNnbCTBA).

CkansipHOE TpOM3BEICHHE B DBKIMJIOBOM NpocTpaHcTBa. KoopauHaTHOEe mpeicTaBieHUE
CKaJIIpHOTO Npou3BeneHus. OpToHOpMHUpOBaHHBIN Oa3uc. [Ipoliecc oproroHain3anuy.
[TonsTHEe CcaMOCOMPSHKEHHOTO JIMHEWHOTO mpeoOpa3oBaHus. CBOWMCTBA €ro COOCTBEHHBIX
3Ha4eHUH 1 COOCTBEHHBIX BEKTOPOB. MaTpHila CaMOCONPSXKEHHOTO MPE0Opa3oBaHMSL.
OprtoroHanbHble  npeoOpa3oBaHus. MaTpuia  OpTOTOHAJIBHOTO  MpeoOpa3oBaHUS.
OproroHanbHble MaTpUIlbL. [lepexo/1 OT OJJHOrO OPTOTOHAILHOIO 6a3uca K Ipyromy.
bununeitnsie u kBagpatuunbie Gopmbl. X matpumsl u Gopmynsl mepexoia OT OJHOTO
6asuca k npyromy. IlpoBenenme kBagpaTHuHOW (OpPMBI K KaHOHHYECKOMY BHIY B
OPTOHOPMHMPOBAaHHOM 0Oa3uce. 3aKOH HWHEpUMHM JUIsl KBagpatuyHbix ¢opM. [lonstue
MOJIOKUTEIIBHO  ONpeieNieHHON kBaapatuyHoil ¢opmel. Kpurepuit CuibBectpa (6e3
JIOKa3aTeNIbCTBA).



OObIKHOBeHHBIE U PepeHnHATbHBIC YPABHEHHUS

1.

10.

DneMeHTapHble METOJIbl WHTETPUPOBAHMS YPABHEHHUI MEpBOTO Mopsiaka (ypaBHEHHUS C
pa3eNsAIUME  IIEPEMEHHBIMHM, OJHOPOJHBIE ypaBHEHMS, JIMHEHHBIE YypaBHEHWS,
ypaBHeHUs bepHysum, ypaBHeHUs B IOMHBIX auddeperumanax).

TeopeMbl CylIEeCTBOBaHMS M €IWHCTBEHHOCTH pemieHus 3anaun Komwm 118 oxHOro
ypaBHeHUs 1-r0o mopsiaka U i CUCTEMBbl h ypaBHEHUU 1-TO mops/ika ¢ N HEM3BECTHHIMU B
HOpMasibHOM ~ ¢dopme  (06e3  mokazatenbcTBa). Cnemuduka  cioydas — JTMHEHHBIX
Qg depeHInanbHbIX yPaBHEHUH.

JluneiiHble ypaBHEHHUS N-TO TMOpPsAKAa C TMOCTOSHHBIMU Koddduuuentamu. Pemenue
OJIHOPOJIHOTO ypaBHEHHs. PemieHue HEOJMHOPOJHOIO ypaBHEHUS CO CIELUAIbHOW NpaBOU
4acThIO B BUJI€ KBa3UIIOJIMHOMA. Y paBHEHUE Diliiepa.

Pemenne OgHOPOIHONM CHUCTEMBI IMEPBOTO TMOPSAKA C TOCTOSHHBIMU KOX(PPHUITUESHTAMH
(cityJait mpoCThIX KOpHEH ).

JluHeiiHbIE  ypaBHEHUS  N-TO  TOpsAAKa ¢ MEepeMeHHbIMH  Kod(ddummeHTamu.
@yH/1aMEHTalIbHAs. CUCTEMA PEIIEHUI OJHOPOJHOIO YPAaBHEHUS M € € CYyIIECTBOBaHUE.
Omnpenenurens Bponckoro. ®opmyna JlnyBumis. Bo3MOXHOCTh MOHMIKEHHUS TMOPSAKA
OJIHOPOJIHOTO ypaBHEHHMs. PelieHne oIHOPOIHOrO ypaBHeHMs. PelieHne HEOIHOPOIHOTO
ypaBHeHUs. MeTo/ Bapualfil MPOU3BOJIbHBIX MTOCTOSHHBIX.

CucreMbl JMHEHHBIX YpaBHEHUH MEPBOro MOpPsSAKAa C MEPEMEHHBIMH KO3(PUIIUECHTAMH.
@yHIaMEHTANIbHAsT CHUCTEMa PEIICHUH OJHOPOAHOW CHCTEMBI M €€ CYLIECTBOBAHUE.
®opmyna JInyBwinsas. Meroa Bapuanuil MpOU3BOIbHBIX IMOCTOSHHBIX OTBICKAHWW YaCTHOI'O
peleHust HeoTHOPOJHOM cucTeMbl. CTPYKTypa O0IIero pemeHusl.

[TonsiTre 00 ypaBHEHMSIX, HE pa3pelIeHHBIX OTHOCUTEIBHO CTapiiei mpou3BogHoi. Ocoboe
peuieHue.

ABToHOMHBIE cucTeMbl. [lomokenue paBHOBecusi. DazoBas IUIOCKOCT U (ha30BbIE
Tpaektopuu. Kraccudukanus MONOXKEHUH paBHOBecHMss Ha IUIOCKOCTH. [loHsTue
YCTOMYHMBOCTH IOJIOKEHHSI PaBHOBECUS IO JIAIyHOBY M aCUMTOTHMYECKOM YCTOMYMBOCTH.
Teopust 06 yCTOWYUBOCTH 110 IMHEHHOMY MPUOTHKEHUIO.

[TepBbie HHTETrpATIBI ABTOHOMHOW CUCTEMBI. JIMHEHBIE OJJHOPOIHBIE YPABHEHUS B YaCTHBIX
MPOM3BOJHBIX TMepBoro mopsanka. OOmmit Bung pemenus. 3agada Komm. Ilonsitue
XapaKTEPUCTUKHU.

DneMeHThl BapUallMOHHOTrO ucuucienus. [Ipocreiimas 3agaua BapualquOHHOTO UCUUCIEHUS
u e€ HecloXkHble 0000menus. BapuarnuonHas 3agaya NpU HATUYUM  OTPAHHUYCHHM,
M30IMepuMeTpUYECcKas 3a1aua.

Teopust pyHKUMH KOMILUIEKCHOTO IIEPEeMEHHOI0

1.

OyHKIMS 0THOM KOMIUIEKCHOM nepeMeHHol. JuddepeHunpyemple GyHKIIMN KOMIUIEKCHON
nepeMeHHON. Ycnosus Komm-Pumana. ['eomerpuueckuii CMBICT MOAYJISL M apryMeHTa
MIPOU3BOJIHOM (PYHKIIMM KOMIUIEKCHON IIEPEMEHHOM.

PaBeHCTBO Hym0 mHTerpaiga ot AuddepeHIrpyeMoid (GyHKIHUU MO 3aMKHYTOMY KOHTYpY,
cTaruBaromeMycs B Touky. MarerpansHas ¢popma Komm.

[Tonatue QpyHKUMU perynsapHod B Touke U B obmactu. CtenenHsle paasl. [lepBas Teopema
Abena. Kpyr cxomumoctu creneHHoro psga. [lounenHoe nuddepeHnupoBanue u
MHTETPUPOBAHUE CTENEHHBIX PsNOB. OKBUBWIEHTHOCTh JAU(B(GEpeHIUpYeMOCTH U
perynspHocTd (YHKIUMHM U oOyacTd. PerynsipHOCTP paBHOMEPHO CXOASIIErocs psjaa u
PErysipHbIX GYHKLUH.

Paznoxenue B psn Teinopa ¢yHkuuu, auddepeHunpyeMoil B OKpECTHOCTH TOUYKH. Psin
Jlopana. DnemenTapHbie GyHkuu Z", e?,SinZ,CosZ,ShZ,ChZur.n.

N3onupoBanHble 0CcOOBIE TOYKM OJIHO3HAYHOro Xxapakrepa. Kmaccuduxanus: ycrpanumas
oco0asi TOUKa, MOJIIOC, CYHIECTBEHHO oco0asi Touka. Xapakrepuszalus 0co00i TOUYKH
¢GbyHKIMU B TEpMUHAX KO3 HUIMeHToB psija Jlopana.



[TonsTHE BBHIYETA B U30JIMPOBAHHOW OCOOOW TOUYKE OJHO3HAYHOTO XapakTepa. BrraucieHnue
KOHTYPHBIX MHTETPAJIOB C TOMOIIbIO BHIUYETOB.

Pasnoxxenne wMepomopdHbIX (yHKIMHA HA 3IeMEHTapHblie IpoOu. beckoHeuHbIe
npousBeaeHus. [Ipumepsl pas3nokeHHs HEKOTOPbIX LEeNblX (YHKIUNA B OECKOHEUHBIE
IIPOU3BEICHUS.

Teopema eIMHCTBEHHOCTH PEryisipHON (pyHKUIMH, MPUHUMAIOILIEH 3a/JlaHHbIe 3HAUYEHUS Ha
MOCTIeIOBATEIBHOCTH TOYEK, MpENeN KOTOPOH COIAEpXKHUTCS B 007acTH PETYIsSPHOCTH.
AHanmuTuyeckoe mnpojaobkeHue. IloHsTue monHoW aHamuThyeckod (yHKIMU. OCHOBHBIC
n ,17
MHOTO3Ha4YHbIC dJIEMEHTApHbIC (PYHKIIUN V4 InZ. Honsrre o PUMaHOBOM OBEPXHOCTH.
Kondopmusie oToOpaxkeHus, ocyllecTBIsieMble peryaspHbiMU (yHKuuaMU. [lonsTHe
OJTHOJIUCTHOTO  OTOOpakeHHs. JIpoOHO-TMHEHHBIE OTOOpaKEHUST W WX CBOKCTBA.
OTtoOpaskeHusi, OCyIIECTBISIEMbIE C TOMOIILI0 HEKOTOPBIX AJIeMEHTapHbIX GyHKIMH. Ob1mas
Teopema Pumana o cymiecTBOBaHMM KOH(OPMHBIX OTOOpakeHui (0e3 I0Ka3aTenbCTBa).
[IpuHIMI COOTBETCTBUS I'PAaHUI] IPU KOHPOPMHOM OTOOPAKEHUH.

YpaBHeHust MaTeMaTH4YecKO (PU3MKH

1.

10.

11.

JIuneiinple nuddepeHnuanbHble  YpaBHEHUS B YACTHBIX MPOM3BOJHBIX 2-TO MOPSAKA.
IIpuBenenne K KaHOHMYecKOMY BuAy B Touke. Kiaccudukanus  ypaBHEHUI.
DmunTudeckue, runepOoandeckie U napadonyeckue ypaBHeHHs!.

JIuneiitnble nu¢¢epeHIuanbHble YpaBHEHUS 2-TO TMOpsjaka Ha IwlockocTu. IloHsTue
XapakTepucTuku. [IpuBeneHne Kk KaHOHMYECKOMY BUIY B oOsactu. 3amxaun Kommu. Teopema
Komu-KoBaneBckoii (0e3 Toka3aTenbCTBa).

IlonsiTHE KOPPEKTHON KpaeBOM 3a/1auul JUIsl YPAaBHEHHUs B YACTHBIX IIPOU3BOAHBIX. [Tpumepsl
HEKOTOpbIX 3aznau (3azaun Komwm g ypaBHenus Jlammaca). IToctaHOBKa KilaccH4ecKHX
3a/1a4 MaTeMaTHYecKol (m3uku W ux (usmdeckwii cmbica (3amada Komm u cMernmanHast
3ajjaya Uil ypaBHEHUs KoJeOaHUS CTPYHbI, JAJIS YpaBHEHHs TEIUIONPOBOAHOCTH, 3aJauyu
Hupuxne u Heitmana st ypaBuenus Jlamaca).

Wurerpanbubie ypaBHeHust ®penronpma. MHTerpanabHble ypaBHEHHS C BBIPOXKIECHHBIM
anpom. Teopema @penrosbma JUisi HHTETPAIBHBIX YpaBHEHUH PpenrosibMa BTOPOro poja ¢
HeNpepbIBHBIM s7IpoM (6e3 nokaszarenbcTBa). O000LIeHMEe Ha cilyyail MOJSPHBIX szep.
MeTton nocnenoBaTeNnbHbIX NpUOIMKeHUN U psit Heitmana.

Wurerpansuble  ypaBHeHHs @DpearosbMa BTOpPOro poja € CHMMETPUYHBIM  SAPOM.
CoOcTBeHHbIE 3HAa4YeHHMs] M COOCTBEHHbIe (DyHKIMHU, UX cBoicTBa. Teopema I'mnpOepra-
[HImuara o pa3inokKeHUH UCTOKOOOPa3HO MpeAcTaBUMON (PYHKIMM B P MO COOCTBEHHBIM
¢GbyHKIUAM siapa (0e3 JoKa3aTesIbCTBA).

3amaua lrypma-JlmyBumnsa. @ynkuus I['puna kpaeBod 3amaud JUisi OOBIKHOBEHHOT'O
mudepennnanbHoro ypasHenus. Csenenue 3agaun ltypma-JInyBusiga K MHTErpaIbHOMY
ypaBHeHMI0. CBOWCTBa COOCTBEHHBIX 3HaYeHUH U COOCTBEHHbIX (PyHKIWMI 3axaun ITypma-
JInyBuiis.

3amaua Komm s BonmHOBoro ypaBHeHus. Popmyna JlamambGepa B ciydae ypaBHEHUS
koseOaHusi ctpyHbl. CyliecTBOBaHUE W €IUHCTBEHHOCTH perieHus. O0JacTb 3aBUCHMOCTH
pELIEeHNs OT HaYaJIbHbIX JAHHBIX.

CwMmemannble 3a1a4u IS runepOonnyeckux ypaBHeHuil. Meton ®ypoe (Meron pasaeneHus
IIEPEMEHHBIX ). EMMHCTBEHHOCTh pPELIEHUS.

3amaua Komwm g ypaBHEHHs TEIUIONPOBOAHOCTH. TeopeMa CyllecTBOBaHUS U
eauHcTBeHHOCTU. DopMmyiia Ilyaccona. @yHaaMeHTaIbHOE PEIIEHUE U €r0 CMBICIL.
CwMmemanHast 3aja4a JJisl ypaBHEHHs TEIUIONPOBOAHOCTH. Meton @yphe (MeTo pa3aeseHus
NIEPEMEHHBIX ). ENMMHCTBEHHOCTD pellIeHNs, IPUHIUI MAKCUMYyMa.

VYpasuenue Jlamnaca u Ilyaccona. 'apmonndeckue QyHKIMU U UX cBOMCTBA. DOpMyIibl
I'puna. Teopema o cpeaHem Juid rapMoHudeckux QyHkiumi. [IpuHnun makcumyma u
MUHUMYMa JUIsl TApMOHUYECKHUX (QYHKIUH.



12. 3amaya [upuxne s ypaBuenus Jlannaca. @ynnamenransaoe pemenue. [lonstue GyHKmu
I'puna nns 3agaum Qupuxie. Pemenne 3amaun Jupuxine nis ypaBHeHus Jlamiaca B kpyre
MetosioM Dypoe. CyliecTBOBaHWE U €AMHCTBEHHOCTb pelIeHUs 3aaauu Jupuxie B oliiem
ciydae (0e3 1oKa3aTenbCTBA).

13. 3amauya Heiimana mist ypaBaenust Jlammaca u Ilyaccona. HeoOXxomumbie M JOCTaTOYHBIC
ycioBus €€ pa3peituMocTi. CTerneHb HEONPEeAeIEHHOCTH PEILICHHUS.

Jlureparypa

MaremaTu4ecKuil aHAJIU3

1. Kynpssues JI.J. Kypc maremarndeckoro anaimsa, T. 1 u T. 2.

2. Huxonsckuit C.M. Kypc maTemaTideckoro ananmsa, T. 1 u T. 2.

3. @uxrenronsi [\M. Kypc nuddepeHnnmanibHOro 1 HHTETPAIBHOTO UCYHUCIICHHS, T. 1, T. 2 H
T. 3.

4. CwmupaoB B.U. Kypc Breiciieit matemaTuku, T. | U T. 2.

Jluneiinas aaredpa

1. bexnemumes /[.B. Kypc ananutuueckoil reoMeTpuu v JUHEHHOMN anreOphi.
2. Tenpdona .M. Jlekunu 1o TUHEHHOM anredpe.

3. Kypom JL.I'. Kypc Bbicuieii anreopsl.

OO0bikHOBeHHBIE 1M (] PepeHIHAIbHbIC YPABHEHUS

®enoprok M.B. O6bikHOBeHHBIE TH(QepeHIIaTbHbIC YPAaBHEHHS.

CrenanoB B.B. Kypc nuddepennnanbHbix ypaBHEHHH.

[etpoBckwmii W.I'. Jlekuuu 1o Teopur 0OBIKHOBEHHBIX MU GEpEeHIINATBHBIX YPaBHEHHA.
[ouTpsirun JI.C. O6bIkHOBEHHbIE U PepeHIINaTbHbIC YPABHEHMS.

CwmupaoB B.1. Kypc BeIciieil MaTeMaTukH, T. 2.
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Teopust pyHKIMIT KOMIIEKCHOI'0 IIEPEMEHHOI0

1. Cupopos IO.B., ®enoproxk M.B., [labynun M.U., Jlekuuu mno Teopuu QyHKIMMA
KOMIIIEKCHOTO NTEPEMEHHOTO.

JlaBpentheB M.A., [llab6aT b.B. Meroas! Teopun QpyHKINNH KOMIIIEKCHOTO IEPEMEHHOTO.
ITpusanos .M. Beenenue B Teoputo GyHKIMHA KOMIIEKCHOT'O IEPEMEHHOTO.

4. Mapkymesud A.W. Teopust ananmutryecknx GyHKOuid 1. 1. u 1. 2.

wn

YpaBHeHust MaTeMaTH4YecKOU PU3HKH

1. Tuxonos B.H., Camapckuii A.A. YpaBHeHUsI MaTeMaTHYeCKON (PU3UKH.
2. TlerpoBckuii N.I'. Jleknim 00 ypaBHEHUSX ¢ YaCTHBIMH ITPOU3BOTHBIMH.
3. Brnamumupos B.C. YpaBHeHus: MaremMaTnyeckoi (pU3UKH.

4. CwmupnoB B.U. Kypc Beicuieit maTeMaTuku T. 2 U T. 4.



Pa3zgen nuist HanmpaBJIeHHOCTEH:
e (01.01.09 JIuckperHas MaTeMaTHKa U MaTeMaTH4ecKasi KHOEpHETHUKA
e 05.13.01 Cucremuslii aHanm3, yrnpasieHue U 00padoTka HHPOPMALUH (IO OTPACIISIM)

1. MaremaTnyeckoe NporpaMMHpoOBaHue

Boimykibsle MHOXKECTBA, BBINYKIIbIE (YHKIMH, CHIIBHO BBINYKJbIC (YHKIHWH, MX CBOWCTBA.
[IpaBuino muoxutenei Jlarpanxka. Teopema Kyna-Takkepa, 1BoMCTBEHHAas 3a7a4a, €€ CBOMCTBA.
Meron npoexkuuu rpaguenta Merox Herotona. Meron NHOKOOpAMHATHOrO crycka. Meton
mTpadHeIXx  ¢yHKIMA.  MeTton  OapbepHbIX  (yHKOMA.  MeTom — AMHAMHUYECKOTO
nporpaMmupoBanus. JIuneliHoe nporpamMupoBanue. Cumiiekc-MeTo. J[BoiicTBEHHbIE 3a0aun
JMHENHOTO IPOrpaMMUPOBAHMUS.

2. MHccaenoBanue onepaiuii, Teopusi Urp

AHTaroHUCTHYECKHE WIrpbl. MaTpuuHble WIpPBI, TEOPEMA O MHUHUMAaKce. BBINyKI0-BOTHYThIE
AHTarOHUCTHYECKHE UIpbl. Teopema CylneCTBOBAHMS CENJIOBOM TOUKH. beCKoalIMIIMOHHBIE UIPbI
n nuu. Paaosecue no Hamry. IIpuHuun rapaaTMpoBaHHOrO pe3yiabrata. MUHMMaKCHBIE 3a/1a4U.
MuorokpurepuanbHas ontumuzanus. OntumanbHocTh 1o [lapero. Jlekcukorpadpudeckuit
MIOAXO/.

3. OnTumajnabHoe ynpaBJieHHe

[ToctaHoBKa 3a7ay ONTHUMAJIBHOIO YIpaBieHMs, MX kiaccuukauusa. [IpuHuun makcumyma
[Toutpsaruna. Kpaeas 3agaua npuHuuna makcumyma. JIuHelHas 3ajmada ObICTpoAeicTBUS, €€
CBOWCTBa (CYIIECTBOBAaHME peIIEHUs, 4YUCIO MepekitoyeHuit). IlpuHiun wmakcumyma u
BapUALIMOHHOE HCYHUCIICHUE.

4. JIuckpeTHasi ONTHUMHU3ALUS
[lenourcnenHoe JHHEWHOE MporpaMMmupoBaHue (MeTon ['omopH, cCBOICTBA YHUMOIYISPHOCTH
MaTpHUlbl OrpaHuyeHuil). MeTtoq BeTBel M rpaHul] (Ha IpUMepe 3ajad LEIOYUCIEHHOTO WU
OysieBa JMHEHHOrO MpOTrpaMMHUpPOBaHUs). BpeMeHHas CI0KHOCTh pelieHHs 3a/1ad JUCKPETHOMN
ontumuszarmu. OcHoBHble Kinaccel ciokHoctd (P, NP, NPC). NP-tpynHbie 3amaun (3amada o
pIOK3aKe, 3a71aya KOMMHUBOSIKEPA).

5. Teopusi pyHKIHOHAIBHBIX CHCTEM

[Tpo6iema nonHoThl. TeopeMa 0 MOJHOTE cUCTEM (PYHKIMH IBY3HaYHOU JIOTUKHU P2. ABTOMATHI.
Perynsipable cOOBITHSI M MX HpEACTaBICHUE B aBTOMaTaX. AJITOPUTMUYECKAs HEPa3peIliuMOCTh
HpO6J’ICMI>I IIOJIHOTHI JIA aBTOMATOB. Brerancianmere q)yHKIII/II/I OKBHBaJIEHTHOCTL KJIacca
PEeKYpCUBHBIX (YyHKIMH U Kiacca (YHKIMHA, BBIUMCIMMBIX Ha MallMHAaX ThIOPUHTA.
AnropuTMHuyecKas Hepa3pelIMMOCTb HpPOOJIeMbl 3KBUBAJIEHTHOCTH CIIOB B aCCOLMATHBHBIX
HUCYHCIICHUAX.

6. AJredpa JOruKH, KOMOMHATOPHBII aHAIU3 U Teopusi rpagos

OKBHUBaJICHTHbIE MpeoOpazoBaHust GopMyi ABY3HAYHOH JOrHKH P2. OCHOBHbIE KOMOMHATOpPHBIE
yucia. Meton BKiIOYeHMH — uckmodueHud. I'padpr n cetu. Ouenku uucia rpadoB U cerel
Pa3IMYHBIX TUIOB. DHIEPOBBI M TaMUIIBTOHOBBI IPadbl.

7. Ynpapjasiiouiye CHCTEMbI

[TonsTne ynmpasisttomed cucreMbl. OCHOBHBIE MOJENIBHBIE KIIACCHI YIPABJISIONIAX CHCTEM:
JTU3BIOHKTHBHBIE HOpMaiibHble  (OpMBI, (QOPMYNbI, KOHTAKTHBIE CXEMBI, CXEMBl U3
(GYHKIIMOHAJIBHBIX 3JIEMEHTOB, aBTOMAThl, MalIMHbBl ThHIOPUHTra, ONEPATOPHBIE AJTOPUTMBI.
OcHOBHBIE TIPOOIEMbI TEOPUH YIPABISIOIIUX CUCTEM.



8. JIM3bIOHKTHBHBbIE HOPMaJibHbIe (GOPMBI

[Ipo6nema MuHUMH3anuu OyneBbIX (yHKIUN. JIM3bIOHKTUBHBIE HOpMainbHbIEe Gopmbl (JJTHD).
[TocranoBka 3amaum B reoMeTpudeckoil ¢opme. JlokanbHbie anroputmbl mnoctpoeHus JJHO.
IToctpoenne JJHD ) T (cyMMa TYyIHMKOBBIX) C TIOMOIIIBIO JIOKAILHOTO aIrOPUTMA.

9. HHTe/LIEKTyaJIbHbIE CHCTEMBI

JlexnapaTuBHOE TMIpelICTaBiICHHE 3HAHUW: (pelMbl, CEMaHTHYECKUE CETH, OHTOJIOTHH.
[IpouienypHoe mpencraBlieHUE 3HAHHWI: MPOAYKIIMOHHAS CHUCTEMa. JBPUCTUYECKHE METOJbI
MOMCKA: TPOCTPAHCTBO COCTOSIHMH, KaJHBIA IMOUCK, A¥*, JIydeBOM MOHMCK. DBPUCTHYCCKHE
METOJbI TIOMCKA: TPAJAUCHTHBIA CITYCK, WMHUTAIUs OT)KHUra, TEHETUYECKHE aITOPUTMBIL.
Wnxenepusi 3HaHMiA: paboTa ¢ AIKCIEpTaMy, OTJIagka 0a3pl 3HaHWW. MammHHoe o0yuyeHue:
oOyuJaromiasi ¥ TecToBasi BRLIOOpKa, epeodydeHne, 0aileCOBCKHE U OMTHUMHU3AIIMOHHBIC METO/TBI.

10. Apxurextypa I1O

Pa3paboTka apxuTekTypbl mporpamMmmHoro oGecreueHus: Kiaccsl u mHTepdeiichl B 00bEKTHO-
OPUEHTHPOBAaHHOM  MNpPOTpaMMHUpOBaHUHM.  Pa3paboTka  apXHUTEKTypel  MPOrPaMMHOIO
obecrieuenns: [IpoekTupoBaHHMe KJIacCOB: HAcjieOBaHME U  arperamus, o000OIIeHHOEe
nporpaMMupoBaHue. Pa3paboTka apXUTEKTypbl mporpamMMHOro obOecrneuenus: IlarTepHs
npoekTrpoBaHus Kiaccos. [larrepusl Factory, Singleton, Wrapper u Adapter.

11. MammuHoe o0yyeHue

Mamunaa onopHbeIX BeKTOpoB. CylecTBOBaHHME U €IUHCTBEHHOCTh pelieHuil. HenuneitHoe
o0o0menne. CTaTUCTHYECKUH MMOAXO0J K OOY4YeHMI0, CPEeJHHM M SMIMPUYECKUH pUCK.
baitecoBckoe ontumaibHOE pemenue. Hactpoiika mapaMeTpoB pacrno3HaBaTesei, IepeKpeCTHbIN
U CKOJIb3AMN KOHTpob. [lepeoOydyenne. byctunr,  amroputm  AdaBoost.  Jlunelinsle
kinaccupukaTtopsl co mrTpadHbIMH (YHKIHSAMH, TTOCTAaHOBKA 3a/a4yd. BapuaHTBl JTUHEHHBIX
KkiaccupukaTtopoB. BeposTHOCTHBIE NMHEHHbIe Kiaccudukaropsl. JIMHEHHBIN ITUCKPUMUHAHT
@uiepa. Jloructuueckas perpeccus.

12. CrarucTHYeCcKHH aHAIN3 JAHHDLIX

ba3oBple TOHATUS MaTEMaTHYECKOM CTATUCTUKHU: CTAaTHCTHYECKass THUIIOTE3a, CTATHCTHKA
KpuTepHs, pakTudeckuil ypoBeHb 3HaUMMOCTH. Kputepuu coriacus: mpoBepka paBHOMEPHOCTH,
MOKAa3aTeIbHOCTH, HOPMaJIbHOCTH. MOJAENM M METOAbl MPOBEPKU OJHOPOIHOCTH BBIOOPOK.
OpnHodakTopHas M ABYX(aKTOpHas MOAEIM JUCIEPCUOHHOro aHanuza. Kputepum s
YIOPAIOYECHHBIX anbTepHATHB. Kpurtepuii Xu-kBaipar. AJTrOpUTMBI  KJacTep-aHaIU3a:
KpaTyaiimmii He3aMKHYTBIH MyTh, MeToJ k-cpemnux, anroput™m «®opensy. Hepapxuueckue
npoueaypsl. Jenaporpammsel. Koapdunuents: xoppensuun Ilupcona u Cnupmena. Meton
[JIABHBIX KOMIIOHEHT. [loBepurenbHblld dsumancount. YactHad koppemsuusa. Jlunennas
perpeccuoHHasl MoJenb. MeToabsl HCCIENOBAHMS PETPECCHOHHBIX OCTaTKOB. IIpomenypa
MIOIIArOBOM PErPECCUM.

13. ®opmanbHbIe A3bIKH, IAPCEPbI

AnroputMbl cuHTakcudeckoro ananmusa st KC-rpammarux (anroputmel CYK u Earley).
Anroput™m  DlicHepa. [leTepMUHUPOBAHHBIM CHUHTAKCUYECKUH aHamu3 Uil  JI€PEBHEB
3aBUCUMOCTEM.

14. Ouroyoruun

IToHsATHE «MHKEHEPHOW OHTOJIOTUU», Er0 UCTOPUS U OCHOBHBIE OIPEIEIEHNUS, CBSI3aHHBIE C HUM
(koHIIENT, SK3eMIUIsIp, aTpuOyT). HacnemoBanwe KOHIENTOB W OHTOJOTHH. PDopManabHbIE
npeacrasnenus ontosoruit B IT. SA3piku RDF, RDFS, OWL, ux ocHoBHbIe kiaccel. TeopeTuko-
MHOXECTBEHHBI ToAX0A K moctpoeHuio oHTosoruii (BORO-meTom), ero oOcCHOBHBIE
MPEUMYILECTBA U HEJOCTATKHU.



15. OcHoBHBIE 321241 M METOABI ABTOMATHYECKOIl 00pa00TKH TeKCcTa

CraTtucTuueckuid MamIMHHBIA TiepeBos. OCHOBHOE ypaBHEHHE NepeBoja. Mojenu mepeBoja:
nocioBHasi, (paszoBas, CHHTaKCHU4Yeckas. Mojaenb si3bika (TIaakocTh mepeBoaa). OCHOBHBIC
npo0OsieMbl pacro3HaBaHUS MMEHOBaHHBIX cymHocTeil. KowmmblorepHas wopdosorus B
pa3nnuHbIx 3aga4ax NLP. MeTtoabl neayrmkaniuy TEKCTOB.

16. I'pammaTHYecKasi CHCTEMA eCTECTBEHHOI0 SI3bIKA

[IpuBeauTe MpUMEPHl M3 U3BECTHBIX BaM SI3BIKOB, B KOTOPBIX YCTAHOBJICHHE Pa3HBIX HAOOPOB
HEJPEBECHBIX CBS3CH NPUBOIAUT K pPa3HbIM HMHTEpHpeTanusM. KakoBBI OCHOBHBIC 3JIEMCHTHI
ONKCAHMsI HEIPEBECHBIX CBSI3eH B CHUCTEME aBTOMAaTHYECKOH 00paboTku Tekcra? KakoBbl
OCHOBHBIC TIPOOJIEMBI TIPH TOMCKE KOHTpOJIepa ISl HEAPEBECHOW CBS3M B CIydyae KOHTPOJISL
pediekcuBOB U MecTOMMEHUH TpeTbero Jmna? [IpuBequTe mpuMephl U3 U3BECTHBIX BaM SI3BIKOB.
JlaiiTe onpeneneHus u/wiv IPUMEPHI IS CIICTYIOIIUX TEPMUHOB: C1080opma, iekcema, Mope,
Mopgema; crosousmenerue, ci106000pazosanue. Jlaiite onpeneneHus W/WIN TPUMEPHI IS
CIICAYIOUIMX TEPMHUHOB: 2paAMMAMUYecKas Kamezopus, 2pamMmeMd, 2pamMmMamuyecKull
noxkazamenv, (Mopghonocuueckas) napaouema. Jlaite omnpeneneHus W/WIA TPUMEPH s
CIICAYIONIMX TEPMHHOB: CEMAHMUYecKdas 6aleHMHOCMb, CUHMAKCUYeCKas B6aleHMHOCMDb,
napmuyunanm (= y9aCTHUK CUTYaLUH), cunmaxcuveckui akmanm (= argument), cupkoncmanm
(adjunct), cemammuueckas poaw, cummakcuweckas @yukyus, ouamesa. JlaiTe onpeaereHUS
U/WIIN TIPUMEPBL: ePAMMAMUKA COCMABTAIOUUX, 2PAMMAMUKA 3A6UCUMOCTEN, HENPOEeKMUBHAS
CmMpyKmypa — 3asucumocmell,  CUHmMaxKcuueckas (= CMpPYKmMypHas)  HeOOHO3HAYHOCHID.
[lepeuncnure, CKOJIBKO CMOXETE BCIIOMHUTH: uacmu peyu (TIAroll, CYHIECTBUTEIBHOE, ...);
munwvt cocmasaaowux (VP, NP, ...); cemanmuueckue ponu (AreHt, ...); cunmakcuuecxue
¢ynxyuu (MoISKaIIee, MPsSIMOe JIOMOJTHCHHE, ... ).
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