ITPOI'PAMMA BCTYIIUTEJIBHOI'O 9K3AMEHA
O KOHKYPCHOM I'PYIIIE
«PIIMN UHO®OPMATUKA U BBIYUCIUTEJIBHASA TEXHUKA»
JJIAA IHOCTYHAIOINUX B ACIIMPAHTYPY

Ha BcTynuTeIhbHOM HCHBITAHUU OYAYT 3aaHbl BOIPOCHI MO BBITYCKHOW KBaJIM(DUKAIMOHHOU
paboTe U U3 YKciIa BOIPOCOB pasjieia o HAIPaBICHHOCTH, 10 KOTOPOH MOCTYMAIONNI HaMepeH
o0ydJaThCsl.

Bonpocekl 10 BbINYCKHOI KBATU(PUKANMOHHOK padoTe (MArncTpaTypa wiu ClemuaJauTer)
1. OcHOBHBIE MOJOKEHUS.

2. Hosuzsna.

3. AKTyaJbHOCTb.

Pa3zges nuist HanpaBJIeHHOCTEH:
e (5.13.18 MaremaTr4ecKkoe MOJICTUPOBAHKE, YUCICHHBIC METOIbI U KOMIUICKCHI POTPaMM

MaTteMaTHYeCKHA AaHAJIN3

1. Ilpenensl nocnenosarenpHocTu. Kputepuit Komm. CymectBoBanue npeaena y MOHOTOHHO
BO3pacTalOIllell OTrpaHMYEHHOM CBepXy ImocienosareiabHocTu. Teopema  boapuano-
BeliepmTpacce 0 cymecTBOBaHUM CXOISALIEHCS MOIIMOCIEA0BATEIbHOCTH Y OrPaHUYECHHOU
IIOCJIEI0BATEIBHOCTH.

2. Yucnossie psnel. Kpurepuit Komm. [Ipusnaku cxogumocTu (IpU3HAKW CpaBHEHUS, TPH3HAK
Janambepa, npusHak JleliOnuia, npusHak J(upuxie).

3. Ilpenen ¢pynkuuu. HenpepriBabie GpyHKIMU. CBOMCTBA HEMPEPHIBHBIX (DYHKIMI HAa OTPE3KE
(Teopemsl Beliepmtpacca 06 OrpaHU4E€HHOCTH M JOCTHKUMOCTH BEpXHEW W HUXKHEW IpaHH.
Teopema Komm o npomexyTouHbIX 3HaueHHsAX). OO0OLIEHNS HA MHOTOMEPHBIM Cllydai.
CymiecTBoBaHUE OJHOCTOPOHHUX IMIPENENOB y MOHOTOHHBIX (yHkimii. Teopema o
HETPEPHIBHOCTH OOpaTHOW (YHKIMM W HENpPephIBHOW MOHOTOHHOW. PaBHOMepHas
HENPEPBIBHOCTD.

4. Jludpdepenuupyemple (YyHKIUU OJHOM M HECKOJBKMX IepeMeHHbIX. IIpom3BogHbie U
mudpdepentman. Gopmyna Teiinopa ang GyHKIMHA (OIHOW M HECKONBKHMX MEPEMEHHBIX).
Psanpr  Teitnmopa. OnemenTtapHble ¢yHkuu. Teopema o HesBHbIX ¢QyHKIusAX (0e3
JI0KA3aTeNbCTBA).

5. Brruncnenne mnpenenoB ¢ nomomibio  Gopmynbsl  Teitnmopa. JloctatouHbie  YCIOBHS
MOHOTOHHOCTH JuddepeHiupyeMoil ¢yHknuu. Beimyknsle ¢ynkuuu. JlocraTouHble
yCIIOBUS BBIMYKJIOCTH (DYHKLMU JABa pa3za AU depeHurpyeMoil Ha nHTepBajie. ACUMITOTHI.

6. DOxcrpemymbl (YHKIMH OJHOM M HECKOJBKMX IepeMeHHBIX. HeoOxoaumble yCIoBUS
sKcTpeMyMa. Jlocrarounble ycioBus SKCTpeMyMa At AMPdepeHInpyeMbIX QyHKIUH.

7. Wuterpan Pumana. Heo6xonumble U JOCTaTOUHbIE YCIOBHUSI MHTEIPUPYEMOCTH (PYHKIIUH 110
Pumany. Teopema o cpeanem. IlepBoobOpasnas dopmyna JlenOuuna-HeroTona. @opmyna
UHTETPUPOBaHUs 1O yacTaM. HecoOcTBeHHble uHTerpanbl. [IpU3HAKM CXOIUMOCTH
HeCcOOCTBEHHBIX MHTErpasioB. [Ipu3nak Jupuxie.

8. Tlonsarue xpatHOro MHTerpasia no Pumany. CBeneHne KpaTHOTO MHTErpaja K MOBTOPHOMY.
3aMeHa NepeMEHHbIX B KPaTHBIX HHTETpajiax.

9. Ilonarme rnaakod KpUBOM, TJAAKOW TOBEPXHOCTH, MX MapaMEeTpUUecKoe 3ajaHue.
OrnpeneneHne JUIMHBI KPUBOM, IUIOMIAIA KyCKa MOBEPXHOCTH. KpUBONIMHENHBIE HHTETPAJIBI
NIEPBOTO U BTOPOTro poja. IloBepXHOCTHBIE MHTETpaJIBI IEPBOTO U BTOPOTO poAa.

10. ®opmyna I'pura Ha miockoctu. Popmyna IMaycca-Octporpaackoro. ®opmymna Crokca.
Juddepenumanbupie onepauuu. I'pagueHt, tuBeprenuus, potop (BUxpb). Kpuponuneiinsie
MHTETpalIbl HE 3aBHUCAILIME OT MYTH WMHTerpupoBaHus. [loTeHuMaabHbIE BEKTOPHBIE MOJIS.
[Tonusrit nuddepenman, HeoOXOAUMbIE YCIOBHS, JOCTATOUHBIE YCIOBUSI.



11.

12.

13.

14.

15.

@YHKIMOHAIbHBIE IOCIEA0BATENbHOCTH U psiabl. PaBHOMepHas cxomumocTs. Kpurepuii
Komm paBHOomepHO#l cxomumoctd. [Ipusnak Beiepiirpacca paBHOMEpPHOH CXOAMMOCTH
HenpepbIBHBIX QYyHKIUI. TeopemMbl 0 TOWIEHHOM WHTETPUPOBAHUH U AU depeHnrnpoBaHUH
(GyHKIIMOHATIBHBIX PSIOB.

WuTterpanbl, 3aBUCAIIME OT MapaMeTpa. PaBHOMEpHas CXOAMMOCTb HECOOCTBEHHOTO
UHTETpajia, 3aBUCSIIEro OT  mapamerpa. TeopemMbl O  HENPEpPHIBHOCTH U
TudGepeHIIMPYyEMOCTH HHTEIPAJIOB, 3aBUCALINX OT ITapameTpa.

Psaapl @ypre no tpuronomerpuueckoit cucreme. Cxoaumocthb psagoB Dypbe 71 KyCOYHO-
rnaakux ¢yskouid. [Topsgok yOeiBanus koadduuuentoB dypne st 1-pa3 HenmpepbIBHO-
muddepentupyemoit pynkuuu. PaBHoMepHast cxoaumocTs psga Oypbe A HepepbIBHO-
muddepentmpyemoii pynkuun. PaBHOMepHOE NMpHOIMKEHHE HENpPEpHIBHBIX (YHKUIUN Ha
OTpe3Ke TPUTOHOMETPUYECKUMHU MMOJIMHOMAaMH U MHOTOUJICHAMH.

MunumanbHoe cBoicTBO KO3 duimentoB Dypre. HepaBenctBo baccenss m paBeHCTBO
[TapceBans. [Tonsitue ruibOepToBa MPOCTpaHCTBA U AOCTPAaKTHBIX psgoB Dypbe Mo moaHOU
OPTOHOPMHMPOBAaHHOM cucTeMe. TeopemMa O CXOAMMOCTH M cCpelHeM psanoB Pypee 1o
TPUTOHOMETPHUUECKOH crcTeMe A QYHKIUU, HHTETPUPYEMO# ¢ KBaApaTOM Ha OTpE3Ke.
[TpeoOpazoBanus @ypre. @opmyrna obpamienus. [IpeodpazoBanue Dypbe MPOU3BOAHON U
npou3BogHas npeoOpazoBanus Dypee.

Jluneiinas aaredpa

1.

[lonsitTue  nuHeWHOro  mpocTtpancTBa. OmpeaeneHue  JUHEWHO  3aBUCHUMOCTH U
HE3aBHUCHMOCTH BEKTOpPOB. Pa3MepHOCTh JIMHEWHOIO NIPOCTpaHCTBA. baszuc, KOOpAuHATHI
BEKTOpa, (OpMynbl TpeoOpa3oBaHUS KOOPAWHAT TPH NepexoAe OT OAHOro Oasmca K
APYroMy.

Marpuubl 1 aevcTBUsA HaJ HUMH. J[eTEpMUHAHT KBaJApaTHONM MaTpulbl. PaHr mMarpuusl.
OKBUBAJICHTHOCTh €0 JBYX OIPEACICHUN B TEPMHMHAX JMHEWHON HE3aBUCHMOCTH CTPOK
(MM cTONOLIOB) MAaTPUIIBI U B TEPMUHAX HEPABEHCTBA HYJII0 MUHOPOB.

CucreMbl JIMHEHHBIX aidreOpanyeckux ypaBHEHUH. PelieHune OAHOPOAHON CHCTEMBI.
PemeHne HeOOHOPOAHOW cHUCTEMBbl JMHEHHBIX YypaBHeHUU. Kpurepuii coBMecTHOCTH
Kponekepa-Kanemnmu.

Jlunelinple mpeoOpa3oBaHUs B N-MEPHOM IPOCTpaHCTBe. MarTpuna JuHEHHOro
npeoOpazoBaHusg U €€ cmbica. V3MeHeHHe MaTpullbl JUHEHHOro mnpeoOpazoBaHus Mpu
3ameHe Oasuca. OOnacTh 3HAYeHUH JUHEWHOro mpeoOpa3oBaHUs M €ro MaTpHIa.
[IpousBenenue TUHEHHBIX TPE0OPA3OBAHUIA.

CoOcTBeHHBIE  BEKTOpPbI M COOCTBEHHblE 4YMcia  JMHEHHOro  mpeoOpa3oBaHUs.
XapaktepucTuueckuii MHorowieH. JIMHelHas HE3aBUCUMOCTh COOCTBEHHBIX BEKTOPOB,
OTBEYAIOIIUX Pa3IMYHBIM COOCTBEHHBIM 3HaUCHUAM. Martpuiia JIMHEHHOTo peoOpa3oBaHus
B 0asuce M3 COOCTBEHHBIX BEKTOPOB. JKopnaHoB Oa3uc JIMHEHHOTO NpeoOpazoBaHUs U
’KopnanoBa HopmasibHas popma (0e3 JoKa3aTeNnbCTBA).

CkanspHoe Npou3BeJeHHE B ODBKIMIOBOM IpocTpaHcTBa. KoopauHaTHOe mpeacTaBieHUE
CKaJsipHOro npousBeneHusi. OpToHOpMHUPOBaHHBIN 6a3uc. [Ipouecc opToroHaaM3auy.
[TonsiTe caMOCOTPSIKEHHOTO JIMHEWHOTO mNpeoOpazoBaHusi. CBOMCTBA €ro COOCTBEHHBIX
3HaYeHUH ¥ COOCTBEHHBIX BEKTOPOB. MaTpHila caMOCONPSKEHHOTO MPe0Opa3oBaHMsL.
OproroHanbHble  npeoOpa3oBaHus. MaTpuiia  OPTOrOHAJIBHOTO  MPEoOpa3OBaHMUS.
OproroHanbHble MaTpuULlbl. [lepexo 0T 0JHOrO OPTOrOHATLHOTO Oa3uca K Ipyromy.
bununeitnsle u kBagpatuuHbie ¢opMmbl. X maTpuibl u ¢Gopmyinsl mepexona OT OJHOrO
6asuca k npyromy. IIpoBenenue kBagpaTHUHOW (OPMBI K KaHOHHYECKOMY BHIY B
OPTOHOPMHPOBAaHHOM 0Oa3uce. 3aKOH HWHEpUMHM [UIsl KBagpaTuyHbIXx ¢opMm. I[lonsarue
MOJIOKHUTETIBHO OmNpeeNeHHol kBaapatuuHoil ¢opmel. Kpurepuit CunsBectpa (6€3
JTIOKA3aTeNIbCTBA).



OO0bIkHOBeHHbIE TP PepeHInATbHbIE YPABHEHUSA

1.

10.

DOneMeHTapHble METOAbl WHTETPUPOBAHUS YpPAaBHEHUN NEpBOro Mopsjka (ypaBHEHHUS C
pa3feNdoIMMI  [IEPEMEHHBIMHM, OJHOPOJHBIE ypAaBHEHUs, JIMHEWHbIE YpaBHEHMS,
ypaBHeHus bepHyiuy, ypaBHeHUs B TOJMHBIX AuddepeHiuanax).

Teopembl CyLIECTBOBaHMSI W €IMHCTBEHHOCTH pemeHus 3azaun Komm 118 ogHOro
ypaBHEHUs 1-ro mopsiaka u AJis CUCTEMBI N YpaBHEHUHN |-ro mopsaka ¢ n HEU3BECTHHIMU B
HopManbHOW  (opme  (0e3  mokaszarenbcTBa). Crnemmduka  ciaydas — JIMHEHHBIX
nuddepeHIATbHBIX YPaBHEHUM.

JluHeliHBIE YpaBHEHHUS N-TO TOPSJIKAa C TOCTOSHHBIMH Kod(p¢unuentamu. Perienue
OJIHOPOJIHOTO ypaBHEHUs. PemieHne HEOJQHOPOIHOIO ypaBHEHHUS CO CIEIUAlIbHOU MpaBOM
4acThIO B BUJI€ KBa3UIOJMHOMA. Y paBHEHUE Didiepa.

Pemenrie ogHOPOIHON CHUCTEMBI MEPBOrO MOPSAKA C TMOCTOSIHHBIMH KO3 QUIMEeHTaMU
(cimyuail IpoCThIX KOPHEM).

JluneitHple  ypaBHEHUS N-TO  TOpsAAKa €  IMEepeMEeHHbIMH  Kod(dduureHtamu.
@yHIaMEHTalbHAsl CUCTEMa PEUIEHUM OJHOPOJHOIO ypaBHEHHUS U € € CYLIECTBOBAHMUE.
Onpenenurens Bponckoro. ®@opmyna JlnyBuwiida. Bo3MOXKHOCTh HOHWXKEHUSI MOPSIIKa
OJIHOPOJHOIO ypaBHEHMs. PerieHne oJHOpPOIHOro ypaBHEHUs. PelieHue HEOAHOPOIHOIO
ypaBHeHUs. MeTos Bapualuil MpOU3BOJIbHBIX TOCTOSTHHBIX.

Cucrembl JIMHEHHBIX YpaBHEHH IEPBOrO MOpPsAKAa C MEpEeMEHHBIMH Kod(hduimeHTamu.
@yHIaMEHTAJIbHAsI CHCTEMa PELICHUM OJHOPOAHOM CHCTEMbl U €€ CYIIECTBOBAHUE.
®opmyna JInyBumiga. MeTon Bapualuii NpoU3BOJIbHBIX IMOCTOSHHBIX OTBICKAHUNM YaCTHOI'O
pelieHus HeoJTHOPOAHOM cucTeMbl. CTPYKTYypa 00I1Iero pemeHusl.

[TonsiTue 00 ypaBHEHHUSX, HE pa3pEIIEHHBIX OTHOCUTENBHO cTapilel npous3BoHoil. Ocoboe
peLieHue.

ABToHOMHBIE cHucTeMbl. [lomokenue paBHOBecus. DazoBas IUIOCKOCTE H  (a30BBIE
TpaekTopuu. Kiaccudukanus TMONOXKEHUH paBHOBECHS Ha IUIOCKOCTH. [loHsTue
YCTOMUYMBOCTU IOJIOKEHUSI paBHOBECHUS 1O JIAMYHOBY M aCUMTOTHYECKOM YCTOWYMBOCTH.
Teopust 00 YCTOHYMBOCTH 110 TMHEHHOMY MPHOIMKEHHIO.

IlepBble UHTETpasIbl ABTOHOMHOW CUCTEMBI. JIMHEIIHbIE OJHOPOIHBIE YPAaBHEHHUS B YACTHBIX
MPOU3BOJAHBIX TepBoro mopsaka. OOmwmit Bunm pemenus. 3amada Komm. [lonstue
XapaKTEPUCTHKHU.

OneMeHThl BapuallMOHHOTo ucuucienus. [Ipocreiimas 3a1aya BapualiiOHHOTO HCYUCIECHUS
u e€ HecloxHble 000OmeHus. BapuanmoHHas 3ajaya Npu HaJIMYUM OTPAHUYEHUH,
U30NepUMeTprUecKas 3a1aya.

Teopust pyHKUMH KOMILIEKCHOI'O IIEPEMEHHOI0

1.

OyHKIUSA 0THONW KOMIUIEKCHOM nepemenHol. uddepenunpyembie GyHKIMM KOMIUIEKCHOM
nepemeHHo. YcioBus Komm-Pumana. ['eoMmerpudecknii CMBICT MOAYJIS M aprymMeHTa
NPOU3BOIHON (PYHKIIMU KOMITJIEKCHOM IMepEeMEHHOM.

PaBeHcTBO Hynr0 MHTErpana ot AuQdepeHunpyeMoll GyHKIHUH [0 3aMKHYTOMY KOHTYpY,
cTsruBatoiieMycs B Touky. Marerpansnas ¢popma Komm.

[TonsiTue pyHkuuu perynspHoi B Touke u B obsnactu. CreneHusle psbl. [lepBas Teopema
Abens. Kpyr cxomumoctu creneHHoro psga. IlounenHoe nauddepenuupoBanue u
UHTETPUPOBAHUE CTEMEHHBIX PANOB. OKBUBAJIEHTHOCTb JuddepeHupyeMoctd U
peryasipHOCTH (YHKUMU MU 00JIaCTH. PerymsipHOCTb PaBHOMEPHO CXOJSAIIErocs psAia M
perynspHbIX QYHKIHI.

Paznoxenue B psag Teinopa ¢ynkiuu, nudpdepeHIupyeMoil B OKPECTHOCTH TOUKH. Psj
Jlopana. DnemenTapabie dyrkmun Z", €%, Sin Z, Cos Z, Sh Z, Ch Z u t.1.

N3onupoBaHHbIE 0COOBIE TOYKH OJHO3HAYHOTO Xapakrepa. Knaccudukaius: yctpaHumas
oco0asi TOuYKa, IOJIIOC, CYIIECTBEHHO oco0as Touka. XapakTepusalus 0co00il TOUYKH
¢byHKIMu B TepMHUHAX KodduureHToB psna Jlopana.



[TonsiTrie BBhIYETa B M30JIMPOBAHHON 0COOOM TOYKE OJHO3HAYHOTO XapakTepa. Beruucienue
KOHTYPHBIX HHTETPAJIOB C TOMOIIbIO BHIUETOB.

Paznoxxenne MepomopdHbIX (QyHKIME HA 3IeMEHTapHbie apoOu. beckoHeuHbIe
npousBeneHus. [lpumepsl pas3nokeHHs HEKOTOPBIX LebIX (GYHKIUM B OecKOHEYHbIE
MIPOU3BEICHUS.

Teopema eIMHCTBEHHOCTH PEryJsipHON (DYHKLMHU, MPUHUMAIOIICH 3aJaHHbIe 3HAYCHUS Ha
MOCJIEIOBATEIBHOCTA TOYEK, Mpenel KOTOPOH COAEpXKHUTCS B 00JAaCTH PEryJspHOCTH.
AHanmutrueckoe mnpojaobkeHue. IloHsTue monHoW aHamuThueckod (yHKIUMU. OCHOBHBIC
ﬂ,l'?
MHOTO3HAYHBIE dJIEMEHTApHbIC (DYHKIIUN V4 InZ. Houstre o PUMaHOBOM TTOBEPXHOCTH.
Kondopmubie o0TOOpakeHHsI, OCYIIECTBIsIEeMble peryispHbMU (QyHKIUsAMH. [loHaTue
OJIHOJIUCTHOTO  OTOOpakeHHs. J[poOHO-TMHEHHBIE OTOOpaXEHUS W WX  CBOMCTBA.
OTtoOpaskeHus1, OCYIIECTBISIEMBIE C TOMOIILI0 HEKOTOPBIX AJIeMEeHTapHbIX QyHKUIuH. OO0rmas
Teopema PuMana o cymiectBoBaHMM KOH(OPMHBIX OTOOpakeHui (0€3 J0Ka3aTelnbCTBA).
[TpuHIMIT COOTBETCTBUS I'PAHUI] IPU KOHPOPMHOM OTOOPAKEHUU.

YpaBHeHust MaTeMaTH4YecKO (PU3MKH

1.

10.

11.

Jlunetinpie nu¢depeHnuanbHble YPaBHEHUS B YACTHBIX IPOM3BOJHBIX 2-TO MOPSAKA.
[lpuBenenne K KaHOHHMYECKOMY BHIy B Touke. Kiaccudukaimus ypaBHEHUH.
DmunTHYECKUE, THUIIEPOOTMYECKUE U MapadoINIeCKie ypaBHEHHUS.

Jlunelinple nu¢depeHIualbHbIe ypaBHEHUS 2-TO Mopsaka Ha Iuiockoctu. [lonstue
XapakTepucTHKH. [IpuBenenne Kk KaHOHMYECKOMY BUAy B obnactu. 3agaun Komu. Teopema
Komm-KoBaneBckoii (6€3 10Ka3aTesbeTBa).

[TonsTHE KOPPEKTHON KPAaeBOM 3aJ1ayul JUIsl YPABHEHUS B YACTHBIX MPOU3BOIHBIX. IIpumepsl
HEKOTOphIX 3anau (3azaun Komm s ypaBHenus Jlamnaca). IToctaHOBKa KiaccH4eCKHX
3aJa4 MaTeMaTH4eCKOH (U3MKKM W uX Qu3udeckuil cmbicn (3agava Komm u cMermanHas
3ajjaya Juisl YpaBHEHUsS KojeOaHWsl CTPYHBI, JUIsl ypaBHEHUs TEIJIONPOBOJHOCTH, 3aJayM
Hupuxie u Hefimana nist ypaBaenus Jlarmaca).

Wurerpanbuble ypaBHeHHss Ppenronbma. VHTerpanbHble YpaBHEHHsS C BBIPOKICHHBIM
anapoM. Teopema @penronbma Ajisi HHTETPAIBHBIX ypaBHEHU Dpearosibma BTOPOro poja ¢
HENpephIBHBIM siipoM (0e3 mokazarenbcTBa). OO0OIIeHHME Ha cliydail TOJSPHBIX sEp.
Mertoa nmocneaoBaTeNbHBIX TpUOIMKeHU# U psia Helimana.

Wuterpanbuble  ypaBHeHuss PpenroipmMa BTOPOTO poja € CHUMMETPUYHBIM  SIIPOM.
CobcTBeHHbIE 3HAa4YeHHMs] M cOOCTBeHHbIE (YHKLMH, uMX cBoicTBa. Teopema I'mnnOepra-
[ImMuara o pa3aokKeHUH UCTOKOOOPa3HO MpeAcTaBUMON (DYHKIMU B sl MO COOCTBEHHBIM
byHKIMAM siipa (6e3 JoKa3aTeNbCTBa).

3agaua Llrtypma-JlnyBumnsa. @ynkuus ['punHa KkpaeBod 3amaud JUisi OOBIKHOBEHHOT'O
muddepennmansHoro ypapHenus. Csenenue 3agaun Ltypma-JInyBuiis Kk HHTErpalbHOMY
ypaBHeHHI0. CBOMCTBa COOCTBEHHBIX 3HaUeHUN U COOCTBEHHbIX PyHKIMI 3aaun [ITypma-
JInyBums.

3agaua Komm 1ms BoiaHOBoro ypaBHeHus. @opmyna [lamambepa B cilydae ypaBHEHHS
KosneOaHusi cTpyHbl. CylecTBOBaHHE U €IUHCTBEHHOCTh pemieHus. O0nacTh 3aBUCUMOCTH
pELIEHUs OT Ha4aJIbHBIX JAHHBIX.

Cmemannble 3aauun 17 runepOonnyeckux ypaBHeHuil. Meton ®ypbe (MeToa pasaeneHus
nepeMeHHbIX ). EAMHCTBEHHOCTD peleHus.

3amaya Komm aimg  ypaBHEHUs TEIUIONPOBOJHOCTU. TeopeMa CylIeCTBOBaHHUS U
equHcTBeHHOCTU. PopMyita [lyaccona. dyHaaMeHTaIbHOE PELIEHUE U €r0 CMBICIL.
CwmemanHas 3aja4a Al ypaBHEHHs TEIUIONPOBOAHOCTH. Metoa Dyphe (MeTos pa3aeneHus
nepeMeHHbIX ). EAMHCTBEHHOCTD peleHHs, IPUHIUIT MaKCUMyMa.

Vpasuenue Jlamnaca u Ilyaccona. 'apmonndeckue (GyHKIUMU U MX CcBOWCTBA. POpMYIIbI
I'puna. Teopema o cpeaHeM mansi rapMoHHuYeckuX (yHkiuid. IlpuHImMn Makcumyma u
MUHUMYMa Il FTaApMOHUYECKUX (QYHKIUH.



12. 3anaua [Jlupuxne s ypaBHenus Jlammaca. @ynaameHTanbHoe pemieHue. IlonsTue
dbyakuun ['puna nns 3agaun Jupuxne. Pemenue 3amaun Jupuxne nis ypasHeHus Jlammaca
B Kpyre MerosioM ®@yppe. CyliecTBOBaHUE U €IMHCTBEHHOCTh pelleHus 3a1a4uu upuxie B
obmeM ciydae (6e3 JoKa3aTenbCTBa).

13. 3amaua Heiimana nns ypaBHenmst Jlammaca u Ilyaccona. HeoOXxomumble M JOCTaTOYHBIC
ycioBHs €€ pa3peltuMocTi. CTerneHb HEONPEAEeIEHHOCTU PEILICHHUS.

Jlureparypa

MaremaTu4eckuii aHaju3

1. Kynpsasues JI.J. Kypc maremaTnueckoro ananusa, 1. 1 u 1. 2.

2. Huxonsckuiit C.M. Kypc Mmaremarnueckoro ananusa, T. 1 u 1. 2.

3. @uxtenronsn .M. Kypc nuddepernnnanbHOro 1 MHTErpaibHOTO UCUUCIEHUS, T. 1, T. 2
T. 3.

4. CwmupnoB B.U. Kypc Beiciield mareMaTHky, T. 1 U T. 2.

Jluneiinas aaredpa

1. Bexnemumen /I.B. Kypc ananutuueckoii reoMeTpUn U JTUHEHHOMN aireOphl.
2. Tenphonn .M. Jlekuuu mo nuHEHOM anredpe.

3. Kypom JL.I'. Kypc Bricuieii anreopsi.

OObIKHOBeHHbIE AU PepeHIHAIbHbIE YPABHEHUS

®enoprok M.B. O6bikHOBEHHBIE qU(PepeHIIMaIbHbIE YPABHEHMS.

CrenanoB B.B. Kypc nuddepennnanbHbIx ypaBHEHUH.

[TerpoBckuii U.I'. Jlekiun mo Teopuu 0ObIKHOBEHHBIX AU(PepeHIInanbHbIX YPAaBHEHUN.
[onTpsirun JI.C. O6bIkHOBeHHBIE AH(PepeHIIATbHBIC YPAaBHEHHS.

Cwmupnos B.U. Kypc Briciieii MaTemMaTHKy, T. 2.

agrwbdE

Teopus pyHKIUI KOMILIEKCHOI'0 IEPEMEHHOI0

1. Cupopor 1O0.B., ®emoprox M.B., Hlabynun M.U., Jleknuum mno Teopuu GyHKIHIA
KOMIIIEKCHOTO NTEPEMEHHOTO.

JlaBpentheB M.A., [1labaT b.B. Meroas! Teopun QPyHKITHUI KOMITJIEKCHOTO ITEPEMEHHOTO.
ITpusanos .M. Beaenue B Teoputo GyHKIMNA KOMITIEKCHOTO IEPEMEHHOTO.

4. Mapkymesud A.W. Teopust ananutuyecknx GyHKIuid 1. 1. u 1. 2.

wn

YpaBHeHus: MaTeMaTHYeCKOH (PU3HKH

1. Twuxonos B.H., Camapckuii A.A. YpaBHeHUs] MaTeMaTH4YeCKON (PU3HKU.
2. Ilerposckuii N.I'. Jlekiuu 00 ypaBHEHUSX € YaCTHBIMH ITPOU3BOIHBIMU.
3. Bmamumupos B.C. YpaBHeHUS MaTeMaTHIeCKO (DU3HUKH.

4. CwmupnoB B.U. Kypc Bbiciieif mareMaTuku T. 2 U T. 4.



Pa3zgen nuist HanmpaBJIeHHOCTEH:
e 05.13.10 YopaBneHue B COMATBHBIX U SKOHOMHUYECKUX CUCTEMAX

1.

Teopus norpedieHust

Oyuknuu crnpoca. OyHkuu nonesHoctd. OyHknus BeiOopa.ObpaTHas GyHKIHS crpoca.
3aBHCUMOCTh TIOJIC3HOCTH M BBIOOpA OT OXUaaHWi. LleHbl W ypOBEHb >KU3HU: HMHICKC
Jlacneiipeca (MHIEKC PO3HMYHBIX Li€H); uMHAEKC [laame, HOpMalbHBIE MOTPEOUTENBCKUN
Ha0Op W UHJEKC MOTPEOUTETHCKUX 1ICH.

IJKOHOMMYECKAsI TEOPHUS NMPOU3BOACTBA K 00MeHAa

Boinyckun u MomHocTH. ChIpbeBbl€ 3aTpaThl. DHJOTEHHBIM U 3K30I€HHBIM TEXHUYECKUN
IIPOrpecc B MAaTeMaTHYECKMX MOZECIAX 3KOHOMHUYECKOIO paBHOBECHs U pocrta. Mozeinb
HAI[MOHAJIbHOW 3KOHOMMKH. TpaHcakumoHHbIE U3JEpKKU, TeopeMbl A. Cmuta, P. Koy3a u
P. ITo3uepa.

Makpo3KOHOMHKA

JleHe)kHbIT W NpOAYKTOBBIM pbhIHKM. JluHamuka uHOQAAUMU. Buasl uHQuauun wu
XapaKTepUCTUKU. MakposkoHomudeckass Mozaenb KeillHca: KEHMHCHMAaHCKMM — KpecT,
MyJbTUIUIMKATOp; KpuBble LM wu IS, Touka paBHOBecus. BHemiHue BallOTHBIE DPBIHKU:
00OMEHHBbIE KypChbl; OpraHu3ais oOMeHa ToBapaMH U BaJIOTaMU; BaIIOTHAsi UHTEPBEHIUS HA
BHEIIHHMX BaJIIOTHBIX PHIHKAX.

Teopusi npeanpusTUs

®opmyna NpuOBLIM NPEANPUATUSA: BbIpYYKa, KPEIUThl, MaTepualbHbIE 3aTpaThbl, OIUIATa
TpyJa; HAJIOTH U OTYUCICHHs; CeOECTOMMOCTh MPOM3BOACTBA EIWHHUIBI TPOAYKIIHHU;
WHBECTHIIMM W  JUBHJCHIB.. ONTHUMaNbHBIA TMPOU3BOJCTBEHHBIA IUJIAH: KPUTEPUH
3¢ (peKTUBHOCTH, pEeCypCHBIE OTpaHMYEHUs; 3a7ada 00 ONTHUMAIbHOM IUIaHE, OCHOBHBIC
XapaKTCPHUCTHUKU ITPOU3BOJACTBA. I/IHBGCTI/IIII/IOHHaﬂ W JUBUACHAHASA IMMOJIMTUKA NPCAIIPUATHA.
AKTHBBI TipennpusaTus. HTeNIeKTyalbHbIi KanuTaal U UHTEJUIEKTYalbHasi COOCTBEHHOCTD.
PoJsib maTEHTOB B DKOHOMHUYECKOM IOJIOKEHUN NpCaAnpusaATUd

KpeautHas monuTHkKa MpEeANpUSATHS: ONTHUMAalbHbIE ()MHAHCOBBIE OOMEHBI MPEANPUATHH;
0aHKOBCKOE KPEIUTOBAHUE.

MeTOI[I)I OICHKH 3(1)(l)eKTI/IBHOCTI/I UHBECTUIHOHHBIX ITPOCKTOB

[TonsTue HHBCCTUIHUOHHOI'O IIPOCKTA. HpI/IHI_II/IHBI H CXE€Ma OICHKH BQ)(I)GKTI/IBHOCTI/I
HHBCCTHUIMOHHBIX ITPOCKTOB. CDOpMaTBI MMpEaACTaBJICHUA (1)I/IHaHCOBI>IX IIOTOKOB. q)OpMyJ'IBI
OLICHKH. PeanbHbie OIIITMOHBEI. [loBbIIeHMEe THOKOCTH U CTOMMOCTH HMHBCCTUIITMOHHOTO
IMMPOCKTAa 3a CUCT BCTPaBaHUA PCAJIbHBIX OIIIIMOHOB.

Llennbie Oymaru

O¢ddexkTuBHOCTE U pUCK LEHHON Oymaru. O((eKTHUBHOCTh M PUCK MOPTQENs LEHHBIX
oymar. [luBepcudukanus noptdens. OnTtuManbHbIE HWHBECTULHOHHBIM MOPTQEsb:
KpUTEpU M OrpaHMYeHMs B 3ajade onTHUMH3auuu. [Ipous3BojHBIE IIeHHblE OyMaru:
¢rrouepchl, popBap/Ibl, CBOIBI, OMIIMOHBL. XeIKUPOBAHNUE.

Jlureparypa

NBanos IO.H. Teopernueckas »KOHOMHKA: OSKOHOMMYECKHE JOKTPUHBI, TEOpUs
notpebnenus. — M.: Hayka. ®usmatnur, 1997.

Npanos IO.H. Toxapes B.B., V3memup A.Il. Maremarnueckoe oOmnMcCaHUE 3JIEMEHTOB
skoHOMUKH. — M.: Hayka. ®usmatiut, 1994.
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Homan O.J/x., Kamnoemn K. ., Kamn6emn P.JIx. JleHbrn, 6aHKOBCKOE JIEI0 U JACHEKHO-
KpeauTHas noiautuka. M., — JI., 1991.

KocTtiok B.H. Makposkonomuka. — M.: Llentp, 1998.

Hsanos 10.H., Jlupmun M.JI. OntuManbHasgs WHBECTUIIMOHHAS M JUBHJACHIHAS ITOJIMTHKA
npennpusaTis (K TEOpUHM ONTHUMAaIbHOrO mpeanpuatus). CHCTEMHBbIE HCCIIEJOBAHMUS.
Mertononornueckue npodaemsl. Exxeromuuk 2002. — M.: Dautopuan YPCC, 2003.

NpanoB IO.H., Cumynex B., CoruukoBa P.A. OnrtumanbHas KpeauTHas MOJIUTHUKA
npeanpusTHs 1 0aHka / DKOHOMHKA M MaTeMaTH4Yeckrue MeToabl, Ne 4, 1999,

Jlusmmn B.H., Bunenckuii [1.JI., Opnosa E.P. Onenka 3ppeKTHBHOCTH WHBECTHLIMOHHBIX
npoektoB. Teopus u npaktuka. — M.: [leno, 2004.

[lepBo3Banckuii A.A., IlepBo3Banckass T.H. duHaHCOBBIM pPHIHOK: pacdyeT W puck. — M.:
Nudpa-M, 1994.

CemenkoBa E.B. Oneparuu ¢ nennsimu Oymaramu. — M.: Uadpa-M, 1997.

Kozsipe A.H., MakapoB B.JI. Oco6eHHOCTH OLICHOYHOM NEATEIbHOCTH MPUMEHUTEIBHO K
yCIIOBUSIM HOBOM 3KOHOMUKH. — M.: MHTeppeknama, 2003.

3ak ®.JI. HoBoe B Teopum BBIOOpa: TICHXOJOTHYECKHE WIphl. — JKypHanm HOBOHU
AKOHOMHYECKOW accormanuu, Nel (21), ¢.12-32, 2014.

Kaneman /I. lymait meanenHo, pemaii Osictpo. — M.: ACT, 2014.

Kossipes A.H., Makapos B.JI. Ouenka cToMMOCTH HEMaTEpPHAIbHBIX aKTHBOB U
UHTEJUIeKTyaabHOM coocTBeHHOCTH. — M.: PUI 'Ll BC P®, 2003.

Konpag JI. Arpeccust. — M.: U3narensckas rpynma «IIporpeccy, 1994.

Koctiok B.H. Makposkonomuka. — M.: Llentp, 1998.

Munsrpom II., Pobeptc [I. DxoHOMMKA, OpraHu3anus U MEHEIKMEHT. — « JKOHOMHUYECKasI
mikonay, Cankt-IlerepOypr, 2004.

Tane6 H.H. Yepnsrii ne6enp. — M3narensctBo «KoJlubpuy, 2009.



Pa3zgen nuist HanmpaBJIeHHOCTEH:

05.13.01 CucreMHbIl aHaNMM3, yripaBieHne U 00padoTka nHpopMaIuu (o OTPaCIISAM)
05.13.11 Maremaruyeckoe H MpoOrpaMMHOE OOECIeYeHHE BBIYMCIUTEIbHBIX MAIlWH,
KOMIIJIEKCOB U KOMITBIOTEPHBIX CETEH

05.13.17 TeopeTnueckue OCHOBBI HHPOPMATUKHI

MarteMaTH4eckoe NPOrpaMMHUPOBaHUE

Brinykiible MHOXKECTBA, BBITYKJIbIE (DYHKIIMH, CHJIBHO BBIMYKJIbIE (DYHKIIMU, UX CBOWCTBA.
IIpaBuno muoxwurenen Jlarpamwka. Teopema Kyna-Takkepa, nBONCTBEHHas 3ajada, ee
cBoiictBa. Meton mnpoekuuu rpaaueHta Meton HproTtoHa. Metoa MNOKOOPAWHATHOTO
ciycka. Meron mrpadubix Gynknmii. Metoa 6aprepHbIX GyHKIKNA. MeTo AMHAMUYECKOTO
nporpaMmmupoBanus. JluHeliHoe mnporpammupoBanue. CuUMIUIEKC-MeTOA. [[BOWCTBEHHbBIE
3a/1a4d JUHEHHOTO TPOrPAMMHUPOBAHHSL.

Hccaenosanue onepaumii, TeOpus Urp

AHTaroHUCTUYECKUE UTPbl. MaTpUuHbIE UTPBI, TEOPEMA O MUHUMAKCE. BBINyKI0-BOTHYThIE
AHTArOHUCTUYECKHE UTPhl. TeopemMa CyIIeCTBOBAHUSA CEIJIOBOM TOUKH. becKoalMIMOHHbIE
urpsl N smn. PaBHoBecue mno Hsmy. [lpuHuMn rapaHTUpPOBaHHOrO —pe3yJbTaTa.
MunumakcHble 3aa4i. MHOTOKpuTepHaibHas ontuMmu3anus. OntumanbHocTh 1o [lapeto.
Jlexcukorpaduueckuii moaxo/.

OnTumanbHOe ynpasJieHHe
[TocTranoBKa 3a7a4 ONTHUMAJIBHOTO YIPABICHUSA, UX KiIaccupuranus. [IpuHImm Mmakcumyma
[TouTpsruna. KpaeBas 3amaua npuHiuna Makcumyma. Jlunelinas 3agaya OblcTpoaencTBUS,
ee CBOMCTBa (CYIIECTBOBAHUE DPELIEHUS, YUCIO NepekitoueHuil). [Ipunuun makcumyma u
BapHUaLMOHHOE UCUUCIICHHE.

JAnckperHas onruMu3anus

[lenouncnennoe  nuHEWHOEe  mporpammupoBanue  (meron  ['omopu,  cBoiicTBa
YHUMOJYJSIPHOCTH MaTpHIIbl OrpaHruYeHuit). Mero BeTBel u rpaHuIl (Ha mpuMepe 3aaad
LEJIOYHMCIEHHOr0 WiIM OyleBa JMHEMHOro NporpaMMHpoBaHus). BpemeHHas clIokHOCTb
pelieHus 3amad AUCKpeTHON onTuMu3zanuu. OcHoBHBIE Kiacchl cinokHoct (P, NP, NPC).
NP-tpynHble 3a1aun (3aa4a 0 proK3ake, 3ajaya KOMMUBOSIKEPa).

Teopusi pyHKUMOHAIBHBIX CHCTEM

[Tpo6nema monHOTHL. Teopema o monHOTE cucTeM (YHKUUN JBYy3HA4YHOM JOTMKH Pa.
ABToMatbl. PerynspHbie cOOBITHS M MX MPEJCTaBIEHHWE B aBTOMaTax. AJITOpUTMHYECKas
HEPa3peUIMMOCTh  MPOOJEeMbl TONHOTHI JJI aBTOMAaTOB. BrlyMciuMble  (QYHKIIHH.
DKBHUBAJIEHTHOCTh KJIACCA PEKYPCHUBHBIX (YHKIMUA W Kjacca (PyHKIUN, BBIUUCIUMBIX Ha
MamuHax ThIOpUHTA. ANTOpUTMUYECKash HEPa3peuIuMoCTh MPOOIeMbl SKBHBAICHTHOCTU
CJIOB B aCCOLIMATUBHBIX UCUUCIICHUSX.

Aure0pa JIOTUKH, KOMOMHATOPHBIN aHAJIN3 U Teopus rpagos

OKBHUBaJICHTHbIE IpeoOpa3oBaHuss ¢GopMya JBy3HauHOW Joruku Pz,  OcHOBHBIE
KOMOWHATOpHBIC unciia. MeTos BKItoueHn — uckimoueHnid. ['padel u cetu. OnieHKH dncia
rpadoB U ceTell pa3IMUHBIX TUIIOB. DUIEPOBHI U TAMUIBTOHOBBI I'PaQBl.

Yupasisirouue cCucTeMbl

ITonsTne ynpasnsromen cuctemMbl. OCHOBHBIE MOJIEIBHBIE KJIACCHI YIPABISIFONIUX CUCTEM:
JU3BIOHKTHBHBIE HOpMasIbHBIE (OpPMBI, (QOPMYIIbI, KOHTAKTHBIE CXEMBI, CXEMBbl U3
(yHKIIMOHAJIBHBIX 3JIEMEHTOB, aBTOMAThl, MalIMHbl ThIOPUHTa, ONEPAaTOPHBIE AIITOPUTMBI.
OcHOBHBIE TPOOIEMbI TEOPUH YIIPABISIONIUX CUCTEM.



10.

11.

12.

13.

14.

JAU3BbIOHKTUBHbIE HOPMaJIbHbIE (JOPMBI

[Ipo6nema MuHMMH3anuKu OyneBbIX (QyHKIUH. JIM3BIOHKTUBHBIC HOPMalbHBIE (HOPMBI
(AH®). IlocranoBka 3amaun B reoMeTpudeckoi (opme. JlokanbHbIE aITOPUTMBI
noctpoenust JJH®. TMocrpoenne JHD ;T (cymMma TYNMHKOBBIX) C MOMOIIBIO JIOKATEHOTO
JIrOpUTMa.

HNuTennekryanbHble CHCTEMBI

JlexiapaTuBHOE TMpEJCTaBlICHHE 3HAHWN: (peMbl, CEeMaHTHYECKHE CETH, OHTOJIOTHH.
[TpouenypHoe mpencTaBiaeHUE 3HAHUM: NPOAYKIIMOHHAS CUCTEMA. DBPUCTUYECKUE METOIBI
MIOWCKA: TPOCTPAHCTBO COCTOSIHUH, XKaIHBIA MOUCK, A*, JIyueBOW MOUCK. DBPUCTHUECKHUE
METOJbl IIOUCKA: TPAAUCHTHBIM CIyCK, UMHUTALMs OTKUIA, TEHETUYECKHE alllOPUTMBI.
Nmxenepus 3HaHMI: paboTa ¢ SKCIepTamu, oTiIaaka 0assl 3HaHUI. MalmnHHOE 00ydeHHe:
oOyuaromiass M TecToBas BbIOOpKa, IepeoOyueHue, OaillecOBCKME M ONTUMHU3ALMOHHbIE
METO/BI.

Apxurekrypa I10

Pa3zpaGoTka apxurTekTypsl IporpamMmmHoro ootecneuenus:: Kiaccel M uHTEpdelcel B
00BEKTHO-OPUEHTHPOBAHHOM IIPOrpaMMHUPOBAHUH. Pa3paboTka apXHUTEKTYPHI
nporpaMMHoro obecnedenus: IIpoekTHpoBaHUE KJIaccoB: HaclleZJIOBaHUE U arperamus,
00001IeHHOE TPOTPAMMHUPOBAHUE. Pa3pabotka aApXUTEKTYpPbI IPOTPaAMMHOTO
obecnieuenus: [laTrepHsl npoekTupoBanus kiaccos. [lattepusl Factory, Singleton, Wrapper
u Adapter.

MammunHoe o0yueHue
MamrHa onopHbIX BekTOpoB. CylllecCTBOBaHHE M €IMHCTBEHHOCTH peleHuil. Henuueitnoe

o0o0mieHue. CratucTH4ecKknil Moaxo K OOY4YEeHHUIO, CPETHUN M AMIIMPUYECKUN PHCK.
baiiecoBckoe onrtumanbHOe peuieHue. HacTpoiika napameTpoB — paclo3HaBaTelleH,
HEPEeKPECTHBINA U CKONb3SIUN KOHTpouIb. [lepeobydenue.  byctunr, anroputm AdaBoost.

Jlunelinple KacCUPUKATOPHI cO MTpadHBIMU (YHKIUSIMH, TIOCTAHOBKA 3a/1a4i. BapuaHThI
JUHEHHBIX KJIacCU(PHUKATOPOB. BeposTHOCTHBIE NUHeWHbIe Kiaccudukaropsl. JIMHEHHBIN
nuckpuMuHaHT @uiepa. Jlorucruaeckas perpeccusi.

CraTucTHYeCKHUI aHAJU3 JAHHBIX

ba3oBble MOHATHSA MAaTEMaTU4YECKOM CTATUCTUKHU: CTATUCTUYECKas TUIIOTE3d, CTaTHCTHUKA
Kputepus, (GaKTUYECKUH YpOBEeHb 3HauuMocTdu. Kpurepum cormacusi: IpoBepka
PaBHOMEPHOCTH, II0KA3aTEJIbHOCTH, HOPMAJIbHOCTH. Mozaenun u MeToAbl IPOBEPKHU
OJIHOPOAHOCTH BBIOOpPOK. OnHOdakTOpHass U ABYX(GAKTOpHas MOJEIM IUCHEPCHOHHOIO
aHaynn3a. Kpurepun 1 ynopsiioueHHbIX anbTepHaTuB. Kputepnii xu-kBagpar. AIropuTMBl
KJIacTep-aHalln3a: KpaTyalliMi HE3aMKHYTbI 1yTh, MeTox Kk-CpelHux, anroputMm
«Dopenb». Hepapxuueckue mnpoueaypsl. Jenaporpammsel. Koaddunuentsl koppensuu
[Tupcona n Cnupmena. Meros riaBHbIX KOMIIOHEHT. JloBepurtenbHbIi amuuncons. YactHas
Koppeisauys. JInHelHass perpecCMoHHas Moneinb. MeToabl UCCIENOBAHUS PETPECCUOHHBIX
ocTtaTkoB. [Ipornieaypa nomaroBon perpeccumu.

®opmasibHbIe SI3IKHU, Iapcepbl

Anroputmsl cuHTakcuueckoro ananusza g KC-rpammaruk (anroputmel CYK u Earley).
Anroput™m DiicHepa. JleTepMUHUPOBAHHBIN CHHTAKCHMYECKUW aHANIMU3 JJIs  JIEPEBHEB
3aBUCHMOCTEH.

OHxToN0TNH
HOHS[TI/Ie «I/IH)KeHepHOI\/'I OHTOHOFI/II/I)), €ro I/ICTOpI/ISI U OCHOBHBIC OHpe)ICJ'ICHI/ISI, CBs3aHHBIC C
HUM (KOHIENT, OJK3eMIUIsip, arpuOyr). HacrnenoBanue KOHIIENTOB ¥ OHTOJIOTHIA.
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®opmanbHble npexacrasieHuss oHtonoruil B IT. A3piku RDF, RDFS, OWL, ux ocHoBHbIE
Kaacchl. TeopeTHKO-MHOKECTBEHHBIH MOAX0a K moctpocHuio oHtonoruii (BORO-meTo),
€r0 OCHOBHBIE ITPEUMYIIIECTBA U HEJOCTATKHU.

OcHOBHBIE 321241 M METO/Ibl ABTOMATHYECKOH 00pa00TKH TeKCTa

CraTucTruecKuid MallIMHHBIN 1epeBoi. OCHOBHOE ypaBHEHHE epeBojia. Mojienu nepeBoja:
MOCIIOBHAs, (pa3oBasi, CHHTAKCH4YecKas. MoJienb si3bika (TIaKoCTh TiepeBoaa). OCHOBHBIC
npo0OsieMbl paclo3HaBaHHUs WMEHOBAaHHBIX cyliHocTed. KommbrorepHas Mmopdoriorus B
pa3nnuHbIx 3agadax NLP. MeTtoabl neaynimkaniuy TEKCTOB.

I'paMmaTH4YecKasi CHCTEMA eCTECTBEHHOT0 S3bIKA

[lpuBeauTe mpUMEpbl M3 W3BECTHBIX BaM S3BIKOB, B KOTOPBIX YCTAHOBJICHHE Pa3HBIX
HAOOPOB HEJPEBECHBIX CBSI3EH MPUBOJMUT K Pa3HBIM HHTEpHpeTanusM. KakoBel OCHOBHBIC
AJIEMEHTHI ONMCAHUSI HEJPEBECHBIX CBS3CH B CHCTEME aBTOMATHUYECKOW 00pabOTKH TeKcTa?
KakoBbl OCHOBHBIE TIPOOJIEMBI TIPU TTOUCKE KOHTpOJepa JUIsi HEAPEBECHOW CBS3U B Cllydae
KOHTpOJSL pedIeKCHBOB W MECTOMMEHHH Tperbero Jsmna? IlpuBeaure mnpumepsl u3
U3BECTHBIX BaM SI3BIKOB.

JaiiTe onpenencHus W/WIU MPUMEPHI IS CICAYIONIMX TEPMUHOB: Cl1060¢)opMa, Niekcema,
Mopgh, mopgema; crosousmenenue, cr08ooobpazosanue. Jlaiite onpencIeHUs W/WIH
OpUMEPBl IS CICAYIOIUX TEPMUHOB: ZPAMMAMUYECKAs Kameeopus, epammemd,
epammamudeckuti nokazamenn, (Mmopghonocuueckas) napaouema. Jlaiite onpeaencHus u/uim
NPUMEPBI JIUISl CISAYIONIMX TEPMHUHOB: CEMAHMUYECKAs BAIeHMHOCMb, CUHMAKCUYECKAs]
eanenmuocmov, napmuyunawm (= YYaCTHUK CUTYAIMHU), CUHmMaxcuueckuti axmaunm (=
argument), cupkoncmanm (adjunct), cemammuueckas poav, cummaxcuueckas @QyHKyus,
Oouamesa. JlaiiTe omnpeneneHuss W/WIM TPUMEPBL  epaMMAmuKka  COCMABIAOWUX,
cpamMmamura 3asucumocmell, HenpoeKmueHasL cmpyKmypa 3asucumocmeli;
CUHmMakcuueckas (= CmpyKmypHas) HeoOHO3HayHOcmb. llepedncinTe, CKOJIBKO CMOXKETE
BCIIOMHHUTE: yacmu peyu (TJIAroj, CylmieCTBUTENbHOE, ...); munst cocmassiowux (VP, NP,
...); cemanmuyeckue poau (ATeHT, ...); cunmakcuyeckue ¢yukyuu (MOIISKAIICE, MPIMOES
JIOTIOJTHEHHE, ... ).

Jlureparypa

Paccen, Hopsur. cKycCTBEHHBIN MHTENIEKT: COBPEMEHHBIN MTOAXO/.

Caiimon XaiikuH. HelipoHHBIE ceTH: IOJHBIA KypC.

Xactu, Tubmmpanu, @puamMas. IEMEHTbI CTATUCTUYECKOTO 00yUEHHS.

bumon. Pacno3naBanue 06pa3oB U MallmHHOE 00y4YeHUE

Jlaryrun. HarnsinHast MmaTemaTudeckas CTaTUCTHKA

M. A. Kponrays. CemaHTHKa.

JIx. JlaiionH3. S3bIk M TMHTBUCTHKA: BBOIHBIN KypC.

B. A. Ilnynrsus. O6mmas mopdoorus: Beenenue B npodieMaTuxy.

SI.T. Tecrenen. Beenenue B 00mMii CHHTAKCHC.

A. 4. lllaiikeBuy. BBegeHue B IMHIBUCTHUKY.

Manning, Schiitze, Foundations of Statistical Natural Language Processing

Jurafsky, Martin, Speech and Language Processing

Koehn, Statistical Machine Translation

S6nouckuit C.B. Beenenue B quckpeTHyto MmareMaTuky. M.: Beicu. mkoma, 2001.
Kypasnes 10.11., ®nepos FO.A. luckpernsiii ananu3. Kombunaropuka. AnreOpa JIOTUKH.
Teopus rpados: Yue6. mocodue. — M.: MOTHU, 1999.

Kypasnés 10.U., ®népos F0.A., Bsnpiit M.H. luckpernsiii ananus, 4. III. dopmanbubie
CHCTEMBI U alropuTMbl: yaeOHoe nmocodue. — M.: OOO Kontakr [Tiroc, 2010.
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Teopus u peanuzaiys S36IKOB MporpaMMupoBanus. YueOHoe nocobue. /B.A. Cepedpsikos,
M.IL. TI'anoukun, [.P. 'onuap, M.I'. ®ypyrsu. — M.: M3-IIpecc, 2003.

Bacunwes @.I1. Metoas! ontumusanuu. M.: @axropuai, 2002.

Kapmanos B.I'. Maremaruueckoe nporpammupoBanue. M.: Hayka, 2000.

Tuxomupo B.M., ®omun C.B., Anekcees B.M. OntumansHoe ymnpasienue. M.: Hayka,
2003.

Kpacnomekos I1.C., [TerpoB A.A. Ilpunnunel nocrpoenus moaeneii. M.: ®asuc, 2002.
Mopo3zoB B.B. OcnoBsl Teopun urp. M.: M3n-so MI'Y, 2002.



