IMPOI'PAMMA BCTYIIUTEJIBHOI'O UCIIBITAHUA
O KOHKYPCHOM I'PYIIIE
«PUBT HHOPOPMATHUKA U BBIYUCJIUTEJIBbHASA TEXHUKA»
JJIAA IHOCTYHAIOINUX B ACIIMPAHTYPY

Ha BcTynuTeIbHOM HCHBITAHUU OYAYT 3alaHbl BOIPOCHI MO BBITYCKHOW KBaIM()UKAIMOHHOW
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 HanmpaBJIeHHOCTEH:
e (5.13.18 MaremaTr4ecKkoe MOJICTUPOBAHKE, YUCICHHBIC METOIbI U KOMIUICKCHI POTPaMM

MaTteMaTHYeCKHA AaHAJIN3

1. Ilpenensl nocnenosarenpHocTu. Kputepuit Komm. CymectBoBanue npeaena y MOHOTOHHO
BO3pacTaloIllell OTpaHMYEHHOM CBepXy IocienosareiabHocTu. Teopema  bosbnano-
BeliepmTpacce 0 cynmecTBOBaHUM CXOASLIEHCS MOIAINOCIEA0BATEIbHOCTH Y OrPaHUYEHHON
IIOCJIEI0BATEIBHOCTH.

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

3. Ipenen ¢pynkuuu. HenpepriBable pyHkunu. CBOMCTBAa HENPEPHIBHBIX (YHKIMK HA OTpPE3Ke
(Teopemsl Beliepmtpacca 06 OrpaHU4E€HHOCTH M JOCTHKUMOCTH BEpXHEW W HUXKHEW IpaHH.
Teopema Komm o npomexyTouHbIX 3HaueHHsAX). OO0OLIEHNS HA MHOTOMEPHBIM Cllydai.
CyiiecTBOBaHHE OJHOCTOPOHHUX IIPEJENIOB Yy MOHOTOHHBIX (QyHKuuil. Teopema o
HENPEpPhIBHOCTH 00paTHOM (YHKIMUM M HEOpephlBHOM MOHOTOHHOW. PaBHOMepHas
HENPEPBIBHOCTD.

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

5. Brruncnenne mnpenenoB ¢ nomomibio  Gopmynbsl  Teitnmopa. JloctatouHbie  YCIOBHS
MOHOTOHHOCTH JuddepeHiupyeMoil ¢yHknuu. Beimyknsle ¢ynkuuu. JlocraTouHble
YCIIOBUS BBIMYKJIOCTH (DYHKLIMU JBa pa3za AUpPepeHnpyeMoil Ha HHTepBaie. ACUMIITOTHI.

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. IlepBooOpasnas dopmyna Jleit6uuna-HeroTona. @opmyna
UHTETPUPOBaHUs 1O yacTaM. HecoOcTBeHHble uHTerpanbl. [IpU3HAKM CXOIUMOCTH
HeCcOOCTBEHHBIX MHTErpasioB. [Ipu3nak Jupuxie.

8. Ilonsarue xpatHoro MHTErpana no Pumany. CBeaeHre KpaTHOTO MHTErpaja K IOBTOPHOMY.
3aMeHa NepPEeMEHHbIX B KPaTHBIX MHTETpajiax.

9. Ilonarme rnaakod KpUBOM, TJAAKOW TOBEPXHOCTH, MX MapaMEeTpUUecKoe 3ajaHue.
OrnpeneneHne JUIMHBI KPUBOM, IUIOMIAIA KyCKa MOBEPXHOCTH. KpUBONIMHENHBIE HHTETPAJIBI
IIEPBOTO U BTOPOTro pona. [loBepXHOCTHBIE MHTETPaAJIBI IEPBOTO M BTOPOTO POJA.

10. ®opmyna I'pura mHa miockoctu. Popmyna IMaycca-Octporpaackoro. ®opmymna Crokca.
Juddepenumanbupie onepauuu. I'pagueHt, tuBeprenuus, potop (BUxpb). Kpuponuneiinsie
MHTETpalIbl HE 3aBHUCAILIME OT MYTH WMHTerpupoBaHus. [loTeHuMaabHbIE BEKTOPHBIE MOJIS.
[Monusrit nuddepenman, HeoOXOAUMbIE YCIOBHUS, T0CTaTOYHBIE YCIOBHSL.



11.

12.

13.

14.

15.

@YHKIMOHAIbHBIE IOCIEA0BATENbHOCTH U psiabl. PaBHOMepHas cxomumocTs. Kpurepuii
Komm paBHOomepHO#l cxomumoctd. [Ipusnak Beiepiirpacca paBHOMEpPHOH CXOAMMOCTH
HenpepbIBHBIX QyHKIUI. TeopeMbl 0 MOWIEHHOM WHTETPUPOBAHUU U UG PEpEeHIIMPOBAHUN
(GyHKIIMOHATBHBIX PSAIOB.

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

Psaapl @ypre no tpuronoMerpuueckoi cucreme. Cxoaumocts psjgoB Dypbe 11 KyCOUHO-
rnaakux ¢yskouid. [Topsgok yOeiBanus koadduuuentoB dypne st 1-pa3 HenmpepbIBHO-
muddepentupyemoit pynkuuu. PaBHoMepHast cxoaumocTs psga Oypbe A HepepbIBHO-
muddepenmpyemoin Gpynkuuu. PaBHOMepHOE NpHOMMKEHHE HENPEPBHIBHBIX (DYHKIMNA Ha
OTpe3Ke TPUTOHOMETPUYECKUMHU MMOJIMHOMAaMH U MHOTOYJICHAMH.

MunumanbHoe cBoicTBO KO3 duimentoB Dypre. HepaBenctBo baccenss m paBeHCTBO
[TapceBans. [Tonsitue ruibOepToBa MPOCTpaHCTBA U AOCTPAaKTHBIX psgoB Dypbe Mo moaHOU
OPTOHOPMHPOBAHHOM cucTeME. TeopeMa O CXOOMMOCTH M cpeaHeM psaoB Dypbe 10
TPUTOHOMETPHUUECKOH crcTeMe A QYHKIUU, HHTETPUPYEMO# ¢ KBaApaTOM Ha OTpE3Ke.
[TpeoOpazoBanus @ypre. @opmyrna obpamienus. [IpeodpazoBanue Dypbe MPOU3BOAHON U
npou3BogHas npeoOpazoBanus Dypee.

Jluneiinas aaredpa

1.

[lonsitTue  nuHeWHOro  mnpocTtpanctBa. OmnpeneneHue  JTUHEWHO  3aBUCUMOCTH U
HE3aBHUCHMOCTH BEKTOpPOB. Pa3MepHOCTh JIMHEWHOIO NIPOCTpaHCTBA. baszuc, KOOpAuHATHI
BEKTOpa, (OpMynbl TpeoOpa3oBaHUS KOOPAWHAT TPH NepexoAe OT OAHOro Oasmca K
APYroMy.

Marpuubl 1 AeUcTBUSA HaJ HUMH. JleTEpMHHAHT KBAApPAaTHOM MaTpuubl. PaHr marpuisl.
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.
Penienne HEONHOPOOHOM CHCTEMBl JIMHEWHBIX YypaBHeHuH. Kpurepuii coBMecTHOCTH
Kponekepa-Kanemnmu.

Jlunelinple mpeoOpa3oBaHUs B N-MEPHOM IPOCTpaHCTBe. MarTpuna JuHEHHOro
npeoOpazoBaHusg U €€ cmbica. V3MeHeHHe MaTpullbl JUHEHHOro mnpeoOpazoBaHus Mpu
3ameHe Oas3uca. OOnacTh 3HAYeHMH JIMHEHMHOro mpeoOpa3oBaHUS U €ro MaTpHla.
[IpousBenenue TUHEHHBIX TPE0OPA3OBAHUIA.

CoOcTBeHHBIE  BEKTOpPbI M COOCTBEHHblE 4YMcia  JMHEHHOro  mpeoOpa3oBaHUs.
XapaktepucTuueckuii MHorowieH. JIMHelHas HE3aBUCUMOCTh COOCTBEHHBIX BEKTOPOB,
OTBEYAIOIIUX PA3IMYHBIM COOCTBEHHBIM 3HaueHUsIM. MaTpuia JIMHeHHOro npeoOpa3oBaHus
B 0asuce M3 COOCTBEHHBIX BEKTOPOB. JKopnaHoB Oa3uc JIMHEHHOTO NpeoOpazoBaHUs U
’Kopnanosa HopmanbsHas popMma (0e3 1oKa3aTenbCTBA).

CkansgpHoe mpou3BeJeHHEe B DBKJIMIOBOM NIpocTpaHcTBa. KoopauHaTHOe mpencTaBieHHE
CKaJsipHOro npousBeaeHus. OpToHOpMHUPOBaHHBIN 6a3uc. [Ipouecc opToroHaaM3amy.
[TonsiTe caMOCOTPSIKEHHOTO JIMHEWHOTO mNpeoOpazoBaHusi. CBOMCTBA €ro COOCTBEHHBIX
3HaYeHUH ¥ COOCTBEHHBIX BEKTOPOB. MaTpHila caMoCONpsKEHHOTO MpeoOpa3oBaHMsL.
OproroHanbHble  npeoOpa3oBaHus.  MaTpulia  OpTOTOHAJNBLHOTO  MPeoOpa3oBaHMS.
OproroHanbHble MaTpuULlbl. [lepexo 0T 0JHOrO OPTOrOHATLHOTO Oa3uca K Ipyromy.
bununeitnsle u kBagpatuuHbie ¢opMmbl. X maTpuibl u ¢Gopmyinsl mepexona OT OJHOrO
6asuca k npyromy. IlpoBenenme kBagpaTMuyHOW (OpPMBI K KAaHOHHYECKOMY BHUAY B
OPTOHOPMHPOBAaHHOM Oa3uce. 3aKOH HWHEpUMM JUIsl KBagpaTuyHbix ¢opMm. I[lonsarue
MOJIOKHUTETIBHO OmNpeeNeHHol kBaapatuuHoil ¢opmel. Kpurepuit CunsBectpa (6€3
JTIOKA3aTeNIbCTBA).

OObIKHOBeHHBIE U PepeHIHAIbHBIC YPABHEHHUS



10.

DJIeMEHTapHbIE METOJbl WHTETPUPOBAHMS YpPAaBHEHHM NepBOro mnopsjaka (ypaBHEHHUS C
pa3ENAOMKUMHA  TEPEMEHHBIMA, OJHOPOJHBIE YPaBHEHHWs, JIMHEWHbIC YpAaBHEHUS,
ypaBHeHUs bepHyum, ypaBHEHUs B OMHBIX auddepeHimanax).

TeopeMbl CyIIECTBOBAHMS M €IMHCTBEHHOCTH pelleHus 3agaun Kowmm juist ogHOro
ypaBHEHUs 1-r0 mopsiaka U AJiE CUCTEMBbI N ypaBHEHUN 1-ro mopsiaka ¢ N HEU3BECTHHIMU B
HOpMalibHOM ~ ¢dopme  (0e3  nmokazatenbcTBa). Cnemuduka  cioydas — JIMHEHHBIX
Qg depeHIraIbHbIX ypaBHEHUH.

JluneiiHble ypaBHEHHUS N-TO TMOpsJIKAa C TOCTOSHHBIMH Koddduimenramu. Pemenue
OJIHOPOJHOIO ypaBHEHHs. PellleHue HEOJHOPOIHOrO YpPaBHEHHs CO CIELMAIBHOM IpaBoOM
YacThIO B BUJE KBA3UIIOJIMHOMA. Y paBHEHUE Diliepa.

Pemienne OZHOPOAHON CHUCTEMBI MEPBOrO MOPsAKA € MOCTOSHHBIMU KO3 (dUIMEHTaMHU
(crmy4aif MpOCTBIX KOPHEH ).

JluHeiiHple  ypaBHEHUS  N-TO  TOpsAAKa € MEepeMeHHBbIMH  Kod(ddummeHTamu.
@yHIaMEHTAJIbHASI CUCTEMAa PELIEHUH OJHOPOJHOrO YpPaBHEHHMS U € € CYLIECTBOBaHUE.
Onpenenurens Bponckoro. ®@opmyna JlnyBusuis. Bo3MOXHOCTH TMOHMXKEHHUS TMOPsIIKa
OJIHOPOJIHOTO ypaBHEHHMs. PelieHune OIHOPOJIHOrO ypaBHEHHs. PemieHue HEOIHOPOIHOTO
ypaBHeHUs. MeTo/ Bapuanuii MpONU3BOJIbHBIX MOCTOSHHBIX.

CucreMbl JMHEHHBIX ypaBHEHUW MEPBOro MOpsSAKAa C MEPEeMEHHBIMH KO3(PPHUIIMEHTaAMHU.
DyHIaMEHTAIBHASL CUCTEMA PEIICHHM OJHOPOAHOW CHCTEMBI M €€ CYIIECTBOBaHUE.
®opmyna JlnyBuins. Meroa Bapualii IpOU3BOJIBHBIX MTOCTOSIHHBIX OTBICKAHUN YaCTHOTO
pelIeHNs HeOHOPOAHOM cucTeMbl. CTpyKTypa OOIIEro pemieHus..

[TonsiTrie 00 ypaBHEHHUSAX, HE pa3pelIeHHBIX OTHOCUTENBHO cTapiieil npousBoaHoi. Ocoboe
pelieHue.

ABTOHOMHBIE cucTeMbl. [lonmoxkenue paBHoBecus. Da3zoBasi IUIOCKOCTh U (pa30BbIC
Tpackropuu. Kiaccupukanuss T1on0KEeHUH paBHOBeCHS Ha IUIOCKOCTH. [lomsiTue
YCTOMUYMBOCTHU IOJIOKEHUSI paBHOBECHUS 1O JIAMYHOBY M aCUMTOTHYECKOM YCTOWYMBOCTH.
Teopust 00 yCTOWYMBOCTH 1O TMHEHHOMY MPHOIMKEHUIO.

IlepBble UHTETpasIbl ABTOHOMHOW CUCTEMBI. JIMHEITHbIE OJHOPOIHBIE YPAaBHEHHUSI B YACTHBIX
MPOU3BOJHBIX TepBoro mnopsaka. OOmui Bun pemenusa. 3anada Komm. [lonsitue
XapaKTEPUCTUKH.

OneMeHThl BapuallMOHHOTo ucuucienus. [Ipocreiimas 3a1aya BapualiiOHHOTO UCYUCIEHUS
u e€ HecloxHble 0000meHus. BapuanuoHHas 3agadya TpU HAIMYUU  OTPaHUYCHHIA,
U30NepUMeTprUecKas 3a1aqa.

Teopust pyHKUMH KOMIIEKCHOI'0 IIEPEMEHHOI0

1.

@yHKIMS 0OTHOM KOMIUIEKCHON nepeMeHHoH. uddepenurpyemble GyHKIUN KOMIUIEKCHON
nepeMeHHO. Ycnosus Kommu-Pumana. ['eomerpuuecknii cMbICI MOIYyJ W apryMeHTa
MPOU3BOJHON (DYHKIIMU KOMIIEKCHOM MepEeMEHHOM.

PaBeHcTBO Hynmto uHTerpaia ot auddepeHurpyeMoit GYHKIUHU MO0 3aMKHYTOMY KOHTYDY,
CTATUBAOIIEMYcs B TOUKy. MHTEerpansHas hopma Ko,

[TonsTe QyHKIMM peryisipHoil B Touke U B obsactu. CreneHHble psaabl. [lepBas Teopema
Abena. Kpyr cxomumoctu creneHHoro psaa. [lounenHoe nuddepeHunpoBaHue u
UHTETPUPOBAHUE CTEMEHHBIX PAJOB. OKBUBAJIEHTHOCTb  JUPPEpEeHIUPYEMOCTH U
perynspHocTd GYHKIUU U o0OjacTH. PeryisipHOCTb paBHOMEpPHO CXOJSIIErocs psaa U
PETyJISPHBIX (QYHKIUH.

Paznoxxenue B pan Teinopa ¢yHkiuu, auddepeHuupyeMoil B OKPECTHOCTH TOYKU. Psin
Jlopana. DiemenTtapHbie GpyHknuu Z", e?,SinzZ,CosZ,ShzZ,ChZur.m.

W3onupoBaHHbIe 0COOBIE TOUKHM OJHO3HAUHOTO Xapakrtepa. Kmaccudukanus: yctpaHumas
ocobasi TOuYKa, IOJIIOC, CYIIECTBEHHO oco0as Touka. XapakTepu3alus 0co00il TOUYKH
byHKIIMM B TepMUHaX KodpdumeHToB psaa Jlopana.

[ToHsiTHE BBIYETA B M30JIMPOBAHHON 0COOOW TOYKE OJHO3HAYHOTO XapakTepa. Boruncienue
KOHTYPHBIX MHTETPAJIOB C TOMOIIbIO BHIUETOB.



Paznoxxenne Mepomopdubix (QyHKIME HA dIeMeHTapHble apoOu. beckoHeuHbIe
npousBeneHus. [lpumepsl pas3nokeHHs HEKOTOPBIX LebIX (GYHKIUM B OecKOHEYHbIE
MIPOU3BEICHUS.

Teopema eIMHCTBEHHOCTH PEryJsipHON (DyHKLMH, MPUHUMAIOLICH 3a/laHHbIe 3HAYCHUS Ha
MOCJIEIOBATEIBHOCTA TOYEK, Mpenel KOTOPOH COJepXKHUTCS B 00JAaCTH PErysipHOCTH.
AHanmutrueckoe mnpojaopkeHue. I[loHsTue monHoW aHamuThueckod (yHKIUMU. OCHOBHBIC

ni~

MHOTO3HAYHBIE dJIEMEHTApHbIC (DYHKIIUN V4 InZ. Houstre o PUMaHOBOM TTOBEPXHOCTH.
Kondopmubie o0T0OpakeHHsI, OCYIIECTBIsIEeMble peryispHbMU (QyHKIUsAMH. [loHaTue
OJIHOJIUCTHOTO  OTOOpakeHHs. J[poOHO-TMHEHHBIE OTOOpaXEHUS W WX CBOMCTBA.
OTtoOpaskeHusi, OCYIIECTBISIEMBbIE C TOMOIILI0 HEKOTOPBIX dJIeMEHTapHbIX QyHKIuH. Obmas
TeopemMa PuMana o cymiecTtBoBaHMM KOH(OPMHBIX OTOOpakeHmid (03 JOKa3aTelIbCTBA).
[TpuHLIMIT COOTBETCTBUS I'PAHUI] IPU KOHPOPMHOM OTOOPAKEHUU.

YpaBHeHusi MaTeMaTH4eCKOi GU3NKHU

1.

10.

11.

12.

Jlunetinple nuddepeHnuanbHble YpaBHEHUS B YACTHBIX IMPOMU3BOJHBIX 2-TO MOpPSAKA.
[lpuBenenne K KaHOHMYEeCKOMY BuAay B Touke. Kiaccudukanuss  ypaBHEHHH.
DmunTHYECKUE, TUIIEPOOTMYECKUE U MapaboINIeCcKie ypaBHEHHUS.

Jlunelinple nu¢depeHIualbHbIE YpaBHEHUS 2-TO Mopsaka Ha Iuiockoctu. [lonsTue
XapakTepucTuky. [IpuBenenne Kk KaHOHHYECKOMY Buay B obnactu. 3anaun Komm. Teopema
Komm-KoBaneBckoii (6€3 10Ka3aTesbcTBa).

[TonsTHE KOPPEKTHON KPAaeBOM 3a/1ayul JUIsl YPABHEHUS B YACTHBIX MPOU3BOAHBIX. IIprumepsl
HEKOTOpBIX 3anau (3azaun Komm s ypaBHenus Jlamnaca). IToctaHOBKa KiacCH4eCKHX
3aa4 MaTeMaTU4ecKod (M3MKKM U uX ¢u3mdeckuid cmbicn (3amada Komm m cMemranHas
3ajjaya Juid YpaBHEHHUS KojeOaHHs CTPYHbI, JJs YpaBHEHMs TEMJIONPOBOJHOCTH, 3ajaud
Hupuxie u Hefimana mist ypaBaenus Jlarmaca).

WuTerpanbuble ypaBHeHHss Ppenronpma. VHTerpanbHble YpaBHEHHs C BBIPOKICHHBIM
aapoM. Teopema @penronbma AJisi HHTETPATBHBIX YpaBHEHU PpearosbmMa BTOPOro pojaa ¢
HENpephIBHBIM siipoM (6e3 mokazarenbcTBa). OO0OIIeHHME Ha cliydaidl TOJSPHBIX sEp.
Mertoa nocnenoBaTesbHBIX TpuOIMKeHui u psia Helimana.

Wuterpanbuble  ypaBHeHuss PpenroipmMa BTOPOTO poja € CHUMMETPUYHBIM  SIIPOM.
CobcTBeHHbIE 3HA4YEHMs] M COOCTBeHHble (YHKIMH, UX cBoicTBa. Teopema ['minbepra-
[ImMuara o pa3iaokKeHUH UCTOKOOOPa3HO MpeAcTaBUMON (YHKIMU B sl MO COOCTBEHHBIM
byHKIMAM sizipa (6e3 JoKa3aTeNlbCTBa).

3agaua Llrtypma-JlnyBumnsa. @ynkuus ['punHa KkpaeBod 3amaud JUisi OOBIKHOBEHHOT'O
muddepennmansHoro ypasHenus. Cenenue 3agaun typma-JInyBuiis K HHTErpajibHOMY
ypaBHeHMI0. CBOMCTBa COOCTBEHHBIX 3Ha4eHUN U COOCTBEHHBIX PyHKIMI 3axaun [ITypma-
JInyBus.

3agaua Komm 1ms BoiaHOBoro ypaBHeHus. @opmyna [lanambepa B cilydae ypaBHEHHS
KosneOaHusi cTpyHbl. CylllecTBOBaHUE U €JUHCTBEHHOCTh pemieHus. O0nacTh 3aBUCUMOCTH
pELIEeHUs OT HaYaJIbHBIX JAHHBIX.

CwmemanHble 3a7auun A7 runepOonnyeckux ypaBHeHuil. Meron ®@ypoe (MeTon paszeneHus
nepeMeHHbIX ). EAMHCTBEHHOCTD peleHus.

3amaua Komm s ypaBHEHHs TEIUIONPOBOJHOCTH. Teopema CyHIECTBOBaHMS U
eauHcTBeHHOCTH. PopMmyia [lyaccona. @yHaaMeHTaNbHOE PELIEHUE U €T0 CMBICI.
CMmemanHas 3aja4a Al ypaBHEHHs TEIUIONPOBOAHOCTH. Metoa Dyphe (MeTof pa3aeneHus
nepeMeHHbIX ). EAMHCTBEHHOCTD peleHHs, IPUHIMIT MaKCUMyMa.

Vpasuenue Jlamnaca u Ilyaccona. 'apmonnyeckue QyHKIMU U UX cBoicTBa. Dopmysibl
I'puna. Teopema o cpeaHeMm s rapMoHudeckux (yHxouid. I[lpuHmun makcumyma u
MUHUMYMa Il TaApMOHUYECKHUX (QYHKIUH.

3amaua [upuxne pana ypaBHeHust Jlammaca. ®yHnameHTanbHoe pemieHue. llonsarue
¢byukuun ['puna i 3agaun Jupuxie. Pemenue 3anaun Jupuxine qist ypasHenus Jlamnaca



B Kpyre MerosnioM ®@ypse. CyliecTBOBaHUE U €IMHCTBEHHOCTh pellieHus 3axauu Jupuxie B
obmeM ciydae (6€3 JoKa3aTenbCTBA).

13. 3amaua Heiimana nns ypaBHenmst Jlammaca u Ilyacconma. HeoOXxomumpie M JOCTaTOYHBIC

ycioBus e€ pazpemiuMocT. CTerneHb HeonpeAeNEHHOCTH PEIICHHS.

Jlureparypa

MaTtemMaTH4YecKH aHAJIU3

1.
2.
3.

4.

Kynpssues JI.JI. Kypc matemarnueckoro ananusa, T. 1 u T. 2.

Huxonbckuii C.M. Kypc maTtemaTudeckoro anaiausa, T. 1 u T. 2.

@uxtenronsi .M. Kypc nuddepennnmansHOro 1 HHTErpaibHOTO UCYUCICHU, T. 1, T. 2 1
T. 3.

Cwmupaos B.1. Kypc Beiciieit marematuku, T. 1 u T. 2.

Jluneiinas aaredpa

1.
2.
3.

bexnemumen JI.B. Kypc ananutuueckoi reOMETpUU 1 JIMHEHHON anreOpsl.
I'enpdpona U.M. Jlekuuu 1o JIMHEHHON anreope.
Kypour JI.I'. Kypc Bbiciieit anreOpsi.

OObIKHOBeHHbBIE AU PpepeHIHAIbHbIE YPABHEHUS

agrwbdE

®enoprok M.B. O0ObikHOBeHHBIE AU depeHIInaTbHbIe YPaBHEHUS.

CrenanoB B.B. Kypc nuddepennunanbHbIx ypaBHEHUH.

[TerpoBckuii U.I'. JIekiun mo Teopuu 0ObIKHOBEHHBIX AU(PepeHInanbHbIX YPaBHEHUH.
[onTpsirun JI.C. O6bIkHOBeHHBIE AH(PepeHIaTbHBIC YPABHEHHS.

Cwmupnos B.1. Kypc Bbiciieii MaTemMaTHKH, T. 2.

Teopust pyHKIMIT KOMILUIEKCHOTO IIEPEMEHHOT0

1.

Hown

Cupopos 10.B., ®enoprox M.B., [llabynun M.U., Jlekuuu mno Teopun QyHKIMMA
KOMIIIEKCHOTO NTEPEMEHHOTO.

JlaBpentheB M.A., [llabaT b.B. Meroab! Teopun QpyHKINN KOMIUIEKCHOTO IEPEMEHHOTO.
ITpusanos .M. BBeaenue B Teoputo GyHKIMNA KOMIJIEKCHOTO IEPEMEHHOTO.

Mapxkymesud A.U. Teopust ananmuTHUeCKUX QYHKIHA T. 1. 1 T. 2.

YpaBHeHus: MaTeMaTH4YeCKOH (PU3HKH

1.

2.
3.
4

Tuxonos B.H., Camapckuit A.A. YpaBHeHHs] MaTeMaTHUECKON (PU3UKHU.
ITerposckuii W.I'. JIekiuu 06 ypaBHEHHSAX ¢ YACTHBIMHU MPOU3BOIHBIMH.
Brnagumupos B.C. YpaBHeHus: maTeMaTH4eCcKOl QU3HKY.

CwmupaoB B.1. Kypc Bbiciieit 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:
0OMEHHBbIE KypChbl; OpraHu3aius 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 HHBCCTUIUOHHOTO IIPOCKTA. HpI/IHI_[I/IHBI n CcX€Ma OILCHKH B(I)q)CKTI/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:
¢rrouepcol, popBap/Ibl, CBOIBI, OMIIUOHBL. XeIKUPOBAHUE.

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. ®usmariut, 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
npeanpusaTis (K TEOpUHM ONTUMAaNbHOrO mnpeanpusatusi). CucTeMHbIE HCCIEA0BaHUS.
Mertononornueckue npodaemsl. Exxeromuuk 2002. — M.: Dautopuan YPCC, 2003.

NpanoB IO.H., Cumynex B., CoruukoBa P.A. OnrtumanbHas KpeauTHas MOJIUTHUKA
npeanpusTHs U 0aHka // DKOHOMHUKA ¥ MaTeMaThu4eckue 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 NPOrpaMMHUPOBaHUeE

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

AHTaroHUCTUYECKHE UTPbl. MaTpUUuHbIE UTPBL, TEOPEMA O MUHUMAKCE. BBINTyKI0-BOTHYThIE
AHTArOHUCTUYECKHE UTPhl. TeopemMa CyIIeCTBOBAHUSA CEIJIOBOM TOUKH. becKoalMIMOHHbIE
urpsl N smn. PaBHoBecue mno Hsmy. [lpuHuMn rapaHTUpPOBaHHOrO —pe3yJbTaTa.
MunumakcHble 3aa4i. MHOroKpuTepralibHas ontuMmu3zanua. OntumainbsHocTs 1o [lapero.
Jlexcukorpaduueckuii moaxo/.

OnTumanbHOe ynpaBJieHUe
[TocTranoBKa 3a7a4 ONTHUMAJIBHOTO YIPABICHUSA, UX KiIaccupuranus. [IpuHImm Mmakcumyma
[Toutpsruna. KpaeBas 3amavya npuniuna makcumyma. JInHeliHas 3aigaya ObICTPOAEHUCTBUSA,
ee CBOMCTBa (CyIIECTBOBAaHHE PELICHHUs, YUCIIO TepekitoueHuit). [Ipunmun makcumyma u
BapHaIlMOHHOE UCYHCIICHUE.

JAnckperHas onruMu3anus

[lenouncnennoe  nuHEWHOEe  mporpammupoBanue  (meron  ['omopu,  cBoiicTBa
YHUMOJYJSIPHOCTH MaTpHIIbl OrpaHudeHuit). Metoa BeTBed u TpaHuIl (Ha mpuUMepe 3aaad
LEJIOYHMCIEHHOr0 WiIM OyleBa JMHEMHOro NporpaMMHpoBaHus). BpemeHHas clIokHOCTb
pelieHus 3amad AUCKpeTHON onTuMu3zanuu. OcHoBHBIE Kiacchl cinokHoct (P, NP, NPC).
NP-tpynHbie 3a1aun (3aa4a O proK3ake, 3aJjadya KOMMHUBOSIKEPA).

Teopusi pyHKUMOHAIBHBIX CHCTEM

[Tpo6nema monHOTHL. Teopema o monHOTe cucTeM (YHKUWN JBYy3HA4YHOM JOTMKH Pa.
ABToMatbl. PerynspHbie cOOBITHS M MX MPEJCTaBIEHHWE B aBTOMaTax. AJITOpUTMHYECKas
HEPa3peUIMMOCTh MPOOJEeMbl TOJHOTHI Ui aBTOMAaTOB. BerunciuMble  (YHKIUU.
DKBHUBAJIEHTHOCTh KJIACCa PEKYPCHUBHBIX (YHKIMUA M Kiacca (DYHKIMHM, BBIYUCIMMBIX Ha
MamuHax ThIOpUHTA. ANTOpUTMUYECKash HEPa3peuIuMoCTh MPOOIeMbl SKBHBAICHTHOCTU
CJIOB B aCCOLIMATUBHBIX UCUUCIICHUSX.

Aure0pa JIOTUKH, KOMOMHATOPHBIN aHAJIN3 U Teopus rpagos

OKBHUBaJICHTHbIE IpeoOpa3oBaHus (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 cucteMbl. OCHOBHBIE MOJIEIBHBIE KJIACCH! YIPABIISIOMUX CHCTEM:
JTU3BIOHKTHBHBIE HOpMalibHble (OpMBI, (QOPMYJIbI, KOHTAKTHBIE CXEMBI, CXEMbl U3
(yHKIIMOHAJIBHBIX 3JIEMEHTOB, aBTOMAThl, MalIMHbl ThIOPUHTa, ONEPAaTOPHBIE AIITOPUTMBI.
OcHOBHBIE TPOOIEMbI TEOPUH YIIPABISIONIUX CUCTEM.
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JIM3BbIOHKTUBHbIE HOPMAJIbHBIE GOPMBI

[Ipobnema MuHMMH3anMKH OyneBbIX (QYyHKIUN. JIM3BIOHKTHBHBICE HOPMaJIbHBIC (OPMBI
(AH®). IlocranoBka 3amaun B reoMeTpudeckoi (opme. JlokanbHbIE aITOPUTMBI
noctpoenust JJH®. TMocrpoenne JHD ;T (cymMma TYNMHKOBBIX) C MOMOIIBIO JIOKATEHOTO
JIrOpUTMa.

HNuTennekryanbHble CHCTEMBI

JlexiapaTuBHOE TMpEACTaBlICHHE 3HAHUU: (peMbl, CEMaHTUYECKHE CETH, OHTOJIOTHH.
[TpouenypHoe mpencTaBiaeHUE 3HAHUM: NPOAYKIIMOHHAS CUCTEMA. DBPUCTUYECKUE METOIBI
MIOWCKA: TPOCTPAHCTBO COCTOSIHUH, XKaIHBIA MOUCK, A*, JIyueBOW MOUCK. DBPUCTHUECKHUE
METOJbl IIOUCKA: TPAAMECHTHBIA CIIyCK, UMUTALMS OT)KUrA, TEHETUYECKHE aJITOPUTMBI.
WNmxenepust 3HaHMii: paboTa ¢ 3KcepTaMu, oTiaaka 0a3pl 3HaHUNA. MammMHHOE OOyueHHeE:
oOyuaromiass M TecToBas BbIOOpKa, IepeoOyueHue, OaillecOBCKME M ONTUMHU3ALMOHHbIE
METO/BI.

Apxurekrypa I10

Pa3zpaGoTka apxurTekTypsl IporpamMmmHoro ootecneuenus: Kmaccel u  uHTEpdeiicsl B
00BEKTHO-OPUEHTHPOBAHHOM IIPOrpaMMHUPOBAHUH. Pa3paboTka apXHUTEKTYPHI
nporpaMMHoro obecnedenus: IIpoekTHpoBaHUE KJIaccoB: HaclleZJIOBaHUE U arperamus,
00001IeHHOE TPOTPAMMHUPOBAHUE. Pa3pabotka aApXUTEKTYpPbI IPOTPaAMMHOTO
obecnieuenus: [laTrepHsl npoekTHpoBaHus KiaccoB. [lartepusl 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 napaMmeTpoB — pacno3HaBartelieu,
HEPEeKPECTHBINA U CKONb3SIUN KOHTpouIb. [lepeobydenue.  byctunr, anroputm AdaBoost.

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

CraTucTHYeCKHUI aHAJU3 JAHHBIX

ba3oBble MOHATHSA MAaTEMaTU4YECKOM CTATUCTUKHU: CTATUCTUYECKas TUIIOTE3d, CTaTHCTHUKA
Kputepus, (GaKTUYECKUH YpOBEeHb 3HauuMocTdu. Kpurepum cormacusi: IpoBepka
PaBHOMEPHOCTH, II0KA3aTEIbHOCTH, HOPMAJIBHOCTH. Moaenn © MeTOAbl IPOBEPKHU
OJIHOPOAHOCTH BBIOOpPOK. OnHOdakTOpHass U ABYX(GaKTOpHas MOJEIH IUCHEPCHOHHOIO
aHaynn3a. Kpurepun 1 ynopsiioueHHbIX anbTepHaTuB. Kputepnii xu-kBagpar. AIropuTMBl
KJIacTep-aHalln3a: KpaTyalllMi HE3aMKHYTbIi 1yTh, MeTox Kk-CpelHux, aaroputrm
«Dopenby. Hepapxuueckue mnpoueaypsl. Jenaporpammsel. Koaddunuentsl koppensuuu
[Tupcona n Cnupmena. Meros riaBHbIX KOMIIOHEHT. JloBepurtenbHbIi amuuncons. YactHas
Koppeisauys. JInHelHass perpecCMoHHas Moneinb. MeToabl UCCIENOBAHUS PETPECCUOHHBIX
ocTtaTkoB. [Iponieaypa nomaroBom perpeccum.

®opmasibHbIe SI3IKHU, Iapcepbl

Anroputmbl cuHTakcuueckoro ananmuza Uit 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, arpuOyT). HacnemoBanwe KOHIENTOB ¥ OHTOJOTHIA.
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®opmanbHble npexacrasieHuss oHtonoruil B IT. A3piku RDF, RDFS, OWL, ux ocHoBHbIE
KJ1acchl. TeopeTHKO-MHOKECTBEHHBIN MOIX0 K mocTtpoeHnio oHtojoruii (BORO-meron),
€r0 OCHOBHBIE ITPEUMYIIIECTBA U HEJOCTATKHU.

OcHOBHBIE 321241 M METO/Ibl ABTOMATHYECKOH 00pad0TKH TeKCTa

CraTucTruecKuid MallIMHHBIN 1epeBoi. OCHOBHOE ypaBHEHHE epeBojia. Mojienu nepeBoja:
MOCIIOBHAs, (pa3oBasi, CHHTAKCH4YecKas. MoJienb si3bika (TIaKoCTh TiepeBoaa). OCHOBHBIC
npo0iieMbl paclo3HaBaHUs MMEHOBAaHHBIX cyiiHocTed. KommbriorepHas mopdosorus B
paznnuHbIx 3agadax NLP. MeTtoabl neaymimkaniy TEKCTOB.

I'paMmaTH4YecKasi CHCTEMA eCTECTBEHHOT0 S3bIKA

[lpuBeauTe mpUMEpbl M3 W3BECTHBIX BaM S3BIKOB, B KOTOPBIX YCTAHOBJICHHE Pa3HBIX
HAOOPOB HEJPEBECHBIX CBS3EH MPUBOAMUT K Pa3HBIM HHTEpHpeTanusM. KakoBbl OCHOBHBIC
AJIEMEHTHI OINMCAHUSI HEJJPEBECHBIX CBSI3CH B CUCTEME aBTOMATHUYECKOW 00pabOTKU 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 Ui CIEAYIONIMX TEPMUHOB: Cl1060()opMa, Niekcema,
Mopgh, mopgema; crosousmenenue, cr08ooobpazosanue. Jlaiite onpencIeHUs W/WIH
OpUMEPBl IS CICAYIOIUX TEPMUHOB: ZPAMMAMUYECKAs Kameeopus, epammemd,
epammamudeckuli nokazamenn, (Mmopghonozuveckas) napaouema. Jlaiite onpeneneHus u/mim
NPUMEPBI JIUISl CISAYIONIMX TEPMHUHOB: CEMAHMUYECKAs BAIeHMHOCMb, CUHMAKCUYECKAs]
eanenmuocmov, napmuyunawm (= YYaCTHUK CUTYAIMHU), CUHmMaxcuueckuti axmaunm (=
argument), cupxoncmanm (adjunct), cemanmuueckas ponv, cummakcuueckas QyHKyus,
Oouamesa. JlaiiTe omnpeneneHus W/WIM TPUMEPBL  epaMMAamuKka  COCMAGIAOUWUX,
cpamMmamura 3asucumocmell, HenpoeKmueHasL cmpyKmypa 3asucumocmeli;
CUHmMakcuueckas (= CmpyKmypHas) HeoOHO3HayHOcmb. llepedncinTe, CKOJIBKO CMOXKETE
BCIIOMHHUTh: 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: IOJIHBIA KypC.

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

bumon. Pacno3naBanue 06pa3oB U MallmHHOE 00y4YeHUE

Jlaryrun. HarnsinHast MmaTemaTudeckas CTaTUCTHKA

M. A. Kponrays. CemaHTHKa.

JIx. JlaiioH3. S3bIK M TMHTBUCTHKA: BBOJIHBIN 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. mikona, 2001.
Kypasnes 10.11., ®nepos FO.A. luckpernsiii ananu3. Kombunaropuka. AnreOpa JIOTUKH.
Teopus rpados: Yue6. mocodbue. — M.: MOTHU, 1999.

Kypasnés 10.U., ®népos FO.A., Baneiit M.H. luckpernsiii ananus, 4. [II. ®opmanbHbie
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. Metoasl ontumuszanuu. M.: @axropuai, 2002.

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