IMPOTPAMMA BCTYIUTEJBHOI'O UCIIBITAHUSI
MO KOHKYPCHOW I'PYIIIE
«®IIMU UHO®OPMATHUKA U BBIYUCJIUTEJIBHAS TEXHUKA»
JJISI HOCTYHAIOIIIAX B ACOHUPAHTYPY

Ha BcTynuTensHOM HCHBITAaHUM OYAYT 3aJaHbl BOIPOCHI MO BBIMTYCKHOW KBaJIM(UKAITMOHHOU
paboTe W BONPOCHI W3 pas3zesia, COOTBETCTBYIOIIETO HAMpPaBIIEHUIO OyAylled HaydHO-
UCCJIEI0BATEIBCKOM 1€ATENbHOCTH MOCTYAOLIETO.

Bonpoch! 10 BbINYCKHOH KBAJIM(PUKANMOHHOI padoTe (MarncTparypa ujiM cielHaJuTer)

1.
2.
3.

OcHOBHBIE TOJIOKEHUSI.
HosusHa.
AKTYaJIbHOCTb.

Pazgen «MaremaTHyeckoe MOJEJMPOBAHUE, YHCJICHHBbIE MeETOAbl M KOMILIEKCHI
nporpamMm»

MareMaTHYeCKHNHA aHAJIN3

1.

10.

[Tpenenst nocnenoBarenbHocTu. Kpurepuit Kommu. CyiiectBoBaHue npezesia y MOHOTOHHO
BO3pacTaloIllell OTrpaHMYEHHOM CBepXy ImocienosareiabHocTu. Teopema  bosabpuano-
BeliepmTpacce 0 cymecTBOBaHUM CXOASLIEHCS IMOIINOCIEI0BATEIBHOCTH Y OTPaHUYCHHOM
IIOCJIEI0BATEIBHOCTH.

Uucnossie psaabl. Kputepuii Komm. Ilpuznaku cxonuMocTy (IpU3HAKKU CpaBHEHUS, IPU3HAK
Janambepa, npusHak JleliOnuia, npusHak J(upuxie).

[Tpenen ¢pyuxuuu. HenpepsiBHble pyHKIMU. CBONHCTBA HENMPEPHIBHBIX (DYHKLUN Ha OTpE3Ke
(Teopembl Beliepmtpacca 06 OrpaHU4E€HHOCTH M JOCTHKUMOCTH BEpXHEH U HUKHEH IpaHH.
Teopema Komm o mpomexxyTouHbIX 3HaueHusx). O00OIIEeHHs HA MHOTOMEPHBIN Ciy4ai.
CymiecTBoBaHUE OJHOCTOPOHHUX IMIPENENOB y MOHOTOHHBIX (yHkimii. Teopema o
HENPEpPhIBHOCTH 00paTHOM (YHKIMU M HENPEphIBHOM MOHOTOHHOW. PaBHOMepHas
HENPEPBIBHOCTD.

Huddepenunupyemble QYHKIMM OJHOM M HECKOJBKUX IepeMeHHbIX. [Ipou3BonHbie U
mudpdepentman. Gopmyna Teiinopa ans GyHKIMHA (OIHOW M HECKONBKHUX MEPEMEHHBIX).
Psaner  Teitnmopa. OnemenTtapHble ¢yHkiuu. Teopema o HesBHbIX GyHKUusAx (0e3
JI0KA3aTeNbCTBA).

Brruucnenue mnpenenoB ¢ momomipio  Gopmynel - Teitmopa. JlocTtaTouHble  yCTOBUS
MOHOTOHHOCTH JuddepeHiupyeMoil ¢yHknuu. Beimyknsle ¢ynkuuu. JlocraTouHble
YCIIOBUS BBITYKJIOCTH (DYHKLIMU ABa pa3a AuddepeHnnpyeMoil Ha nHTepBaie. ACUMITOTHI.
OKcTpeMyMbl (QYHKIMHA OJHOM M HECKOJBKHX IepeMeHHbIX. HeoOxoaumble yCIoBHS
sKcTpeMmyMa. Jlocrarounble ycioBus SKCTpeMyMa A AMPdepeHInpyeMbIX QyHKIUH.
WNuterpan Pumana. Heo6xoumble M JOCTaTOUHBIE YCIOBUS HHTETPUPYEMOCTH (DYHKIIMHU T10
Pumany. Teopema o cpeanem. IlepBooOpasnas dopmyna JleliOuuna-HeroTona. @opmyna
UHTETPUPOBaHUs 10 yacTaM. HecoOcTBeHHble uHTerpanbl. [IpU3HAKM CXOIUMOCTH
HeCcOOCTBEeHHBIX MHTErpasioB. [Ipu3nak Jupuxie.

[TonsiTne kpaTtHOro MHTEerpana no Pumany. CBeneHne KpaTHOrO MHTErpajia K IOBTOPHOMY.
3aMeHa NepEeMEHHbIX B KPaTHBIX MHTETpajiax.

[TonsiTne rIaAKOM KpUBOM, TINAAKOW TIOBEPXHOCTH, HX MApaMeTPUYECKOe 3aJaHHUE.
Ornpenenenne JUIMHBI KPUBOM, IUIOMIAIA KyCKa MOBEPXHOCTH. KpUBONIMHENHBIE HHTETPAJIBI
IIEPBOTO U BTOPOTro poja. IloBepXHOCTHBIE MHTETpaJIBI IEPBOTO U BTOPOTO poAa.

®opmyna I'puna Ha miockoctu. ®opmyna [Maycca-Octporpaackoro. @opmyna Crokca.
Juddepenumanbupie onepauuu. I'pagueHt, tuBeprenuus, potop (BUxps). Kpuponuneiinsie
MHTETpaJIbl HE 3aBHUCALIME OT MYTH MHTErpupoBaHus. IloTeHuManbHBIE BEKTOPHBIE MOJIS.
[Tomubii udpepennman, HeoOXO0AUMBIE YCIOBUS, TOCTATOYHBIE YCIOBUSI.



11.

12.

13.

14.

15.

DyYHKIIMOHAJIBHBIE TOCIEI0BATEIBHOCTH U psiabl. PaBHOMEpHas cxoaumocTb. Kputepuit
Komm paBHOMepHON cxoaumocTH. IIpusHak BeliepmTpacca paBHOMEPHON CXOIMMOCTHU
HenpepbIBHBIX (yHKIUI. Teopembl 0 MOUJICHHOM UHTETPUPOBAHUU U AU PEepeHInPOBAHUN
(GYHKIIMOHATBHBIX PSIOB.

Wuterpanpl, 3aBucAllUE OT mapaMerpa. PaBHOMepHass CXOIMMOCTb HECOOCTBEHHOTO
UHTETpajla,  3aBUCSIIEro  OT  [apaMmerpa. TeopeMbl O  HENPEpPBIBHOCTH U
b hepeHIIMPYEeMOCTH UHTETPAJIOB, 3aBUCSIIUX OT IapaMeTpa.

Psnp1r dypre o tpuronomerpuueckoi cucrteme. CxoaumocTs psioB Pypee A KyCOUHO-
rnankux ¢yakuui. [lopsmok yOwiBanus koddduimentoB dypbe maisa 1-pa3 HempepbIBHO-
muddepernmpyemoit Gpynkuun. PaBHOMepHast cxoauMocTh psiga Oypbe Al HEMPEPHIBHO-
nuddepennupyemoit GyHkiuu. PaBHOMEpHOE NMPUOIMKEHHE HENPEPhIBHBIX (YHKIHMA Ha
OTpe3KE TPUTOHOMETPUUECKUMHU ITOJIMHOMaMHU U MHOTOWJIEHAMH.

MunumansHoe cBoCTBO Kodhdumuentop dypre. HepaBeHcTBO baccens u paBeHCTBO
[TapceBaisi. [lonsiTue ruyibOepTOBa MPOCTPAHCTBA U A0CTPAKTHBIX psAA0B Dyphe MO MOTHOM
OpPTOHOPMHMPOBAHHOM cucTeMe. TeopemMa O CXOAMMOCTH M cpeaHeM psgoB Pypee 1o
TPUTOHOMETPHUUYECKON cHcTeME Ui (YHKIIMH, HHTETPUPYEMOI ¢ KBaJpaTOM Ha OTpPE3Ke.
[IpeoOpazoBanusa dypne. @opmyrna obpamenus. [IpeodbpazoBanue Oypbe MPOU3BOAHON U
npou3BoHas npeoOpazoBanus Dypee.

Jluneiinas aaredpa

1.

[TonsstTue  nuHedHOro mpocrpaHcTBa.  OnpeneneHue  JTMHEMHO  3aBUCHUMOCTH U
HE3aBUCUMOCTH BEKTOpPOB. Pa3MepHOCTh JIMHEMHOro NpOCTpaHCTBa. ba3uc, KOOpAMHATHI
BEKTOpa, (opMynbl HpeoOpa3oBaHUs KOOpAMHAT INpU IepexoAe OT OAHOro Oasuca K
APYToMy.

Matpuubl U IeHCTBUSA HaJ HUMHU. [[eTepMUHAHT KBaJpaTHOW MaTpuupl. PaHr marpuisl.
OKBUBaJICHTHOCTh €0 IBYX OIPEACIECHUN B TEPMHMHAX JMHEWHON HE3aBHUCHMOCTH CTPOK
(unu cT010110B) MATPHUIBI U B TEPMUHAX HEPABEHCTBA HYJIIO MUHODPOB.

Cucrembl JIMHEHHBIX anredOpanyeckux ypaBHEHHMH. PernieHune oTHOPOAHON CHCTEMBI.
Pemienne HEOOHOPOAHOW CHCTEMBI JIMHEHHBIX YypaBHeHUW. Kpurepuii coBMecTHOCTH
Kponekepa-Kanemnmn.

Jluneiinple mnpeoOpa3oBaHMsI B N-MEPHOM MpOCTpaHCTBE. MaTpuua JHUHEHHOTro
npeoOpa3oBaHusi U e€ cMbICl. M3MeHeHHe MaTpullbl JIMHEHMHOro mpeoOpa3oBaHus IpH
3ameHe ©Oazuca. OOnacTh 3HAYEHW JWHEWHOTO TIpeoOpa3oBaHUsI U €ro MaTpula.
[Tpou3sBeneHne TUHEHHBIX MPE0OpPa3OBaHUM.

CoOcTBeHHbIE  BEKTOpbl M COOCTBEHHBIE 4YHC]a JIMHEMHOrO  IpeoOpa3oBaHUS.
XapakTepucTUueckuii MHorouseH. JIuHeiHas He3aBHCHMOCTb COOCTBEHHBIX BEKTODOB,
OTBEUAIOLIUX PA3JIMYHBIM COOCTBEHHBIM 3HAYeHUSIM. Matpuiia JIMHEHHOro Ipeodpa3oBaHus
B 0Oa3uce n3 coOCTBEHHBIX BEeKTOpOB. JKopnaHOB 0a3uc JMHEHHOro mpeoOpa3oBaHUS U
’KopnanoBa HopmanbHas hopma (0e3 10Ka3aTeIbCTBA).

CkansipHOE TPOM3BEAEHHE B ODBKJIMIOBOM IpOCTpaHcTBA. KoopauHaTHOE NpeacTaBICHHE
CKaJsipHOro npoussenieHusi. OproHOpMHUpOBaHHBIN Oa3uc. [Iporecc oproronanuszamnuu.
[TonsiTHE CcaMOCONPSKEHHOT0 JHMHEHHOro mpeoOpa3oBaHus. CBOWCTBA €ro COOCTBEHHBIX
3Hau€HUHN U COOCTBEHHBIX BEKTOPOB. MaTpulia caMoCOnpsyKEHHOTO PeoOpa3oBaHMs.
OproroHanbHble  npeoOpa3oBaHMs.  Marpuua  OpTOTOHAIBHOTO  IpeoOpa3oBaHUS.
OproroHanbHble MaTpullbl. [lepexon oT 0AHOro OpTOroHaIBEHOTO 0azuca K APyromy.
bununeiinple u kBaapatuuHble Gopmbl. VX MaTpuisl ¥ ¢GopMyssl mepexoja OT OJHOTO
Oasuca k npyromy. IIpoBenenue kBajgpaTuyHOM (GOpPMBI K KAaHOHHYECKOMY BHUIY B
OPTOHOPMHUPOBAHHOM 0Oa3uce. 3aKOH HMHEPIMM I KBagpaTH4HbIX ¢opm. [lonarue
MOJIOKUTENBHO OMNpeaesieHHON KBaapatuuHoit ¢opmbl. Kpurepuit CunbBectpa (6€3
JI0Ka3aTeIbCTBA).

OObIKHOBeHHBIE U PepeHIHAIbHBIC YPABHEHHUS



10.

OrneMeHTapHble METOAbl MHTEIPUPOBAHMS YpPaBHEHMH NEpBOro MopsAaka (ypaBHEHHs C
pa3fendolUMI  NIEPEMEHHBIMYM, OJHOPOJHBIE ypaBHEHUS, JIMHEHWHBIE YpaBHEHMS,
ypaBHeHMs bepHyy, ypaBHEHMsI B IOJHBIX JU(depeHnmanax).

TeopeMbl CyLIECTBOBAaHMS M €IMHCTBEHHOCTH pelleHus 3agaun Kowmm juist ogHOTrO
ypaBHEHHUA 1-ro mopsaka u I CUCTEMBl N YPaBHEHUM 1-ro mopsiika ¢ n HEM3BECTHBIMU B
HopManbHOW  opme  (0e3  mokaszarenbcTBa). Crnemmduka  ciaydas  JIMHEHHBIX
nuddepeHIATbHBIX YPaBHEHUM.

JluHeliHbIE YpaBHEHUS N-TO TOpPSJIKAa C TOCTOSHHBIMH Kod(p¢unuentamu. Perienue
OIHOPOJHOI'O ypaBHEHUs. PelleHne HEOJHOPOIHOrO YPAaBHEHMs CO CIIELIMAIBHOW IIPAaBOU
4acThIO B BUJI€ KBa3UIOJIMHOMA. Y paBHEHUE Diliiepa.

Pemenne oaHOPOAHON CHCTEMBI IEPBOrO MOPSJKA C MOCTOSHHBIMU KO3(p(UIHEHTaMH
(cimyuail IpoCThIX KOPHEH).

JluHeliHple  ypaBHEHUS  N-TO  IOpsiAKA € IEPEeMEHHbIMH KO3 HUIHMEHTaMH.
DyHIaMEHTAIbHASL CUCTEMa PELICHUM OJHOPOJHOIO YPAaBHEHUA U € € CyIIEeCTBOBAHUE.
Onpenenurens Bponckoro. ®@opmyna JlnyBuwiia. Bo3MOXKHOCTh MOHMXKEHUSI MOPSIIKa
OJIHOPOJHOIO ypaBHEHWMs. PelieHune OIHOPOIHOrO ypaBHEHHs. Pemenue HEOIHOPOIHOTO
ypaBHeHHUsA. MeToj Bapuanuii IpOU3BOJIbHBIX TOCTOSHHBIX.

Cucrembl JIMHEHHBIX YpaBHEHHMU IEPBOTO TOpPsIKAa C MEpEeMEHHBIMH Ko3(dduumeHTamu.
@dyHIaMEHTaNbHAs CHUCTEMA PEIIEHUH OJHOPOJHOM CHCTEMBl U €€ CYLIECTBOBAaHUE.
®opmyna JInmyswina. Meron Bapualuii IPOU3BOJIBHBIX ITOCTOSIHHBIX OTBICKAHUN YaCTHOTO
peLeHHst HeOJHOPOAHOM cucteMbl. CTpyKTypa 00ILero pereHus.

[TonsiTue 00 ypaBHEHHUSX, HE Pa3peIIEHHBIX OTHOCUTENBHO cTapiiell npousBoaHoil. Ocoboe
peleHue.

ABroHOMHBIE cHucTeMbl. [lomokenue paBHOBecus. DazoBas IUIOCKOCTE H  (a30BBIE
Tpaekropuu. Kiaccudukanus mnosoxeHH paBHOBecHs Ha IUIOCKOCTH. [loHsTue
YCTOWUYMBOCTHU IIOJIOKEHHSI PABHOBECHUSA IO JISIYHOBY M aCHMTOTHYECKOW YCTOMYMBOCTH.
Teopust 00 yCTOMYUBOCTH 10 JIMHEHHOMY MPUOIHKEHUIO.

IlepBble HHTETpaAJIBI ABTOHOMHOW CUCTEMBI. JINHENHBIE OHOPOIHBIE YPAaBHEHHSI B YACTHBIX
IPOM3BOJHBIX IepBOro mopsaka. OOmuil Bua pemenus. 3agava Kommu. Ilonsarue
XapaKTEPUCTUKH.

DneMEeHTHl BapualMOHHOT0 ucuucieHusd. [Ipocreiimas 3a1aua BapuaiiOHHOTO HCYUCIICHUS
u e€¢ HecloxHble 0000mIeHus. BapuanuoHHas 3agadya OpU HAJIUYUU  OTPAaHUYECHUH,
M30IEpUMETpUYECKas 3a1a4a.

Teopust pyHKUMH KOMIIEKCHOI'0 IIEPEMEHHOI0

1.

@OyHKIUSA 0THON KOMIUIEKCHOM nepemenHol. uddepenunpyemble GyHKIMU KOMIUIEKCHON
nepemeHHo. YcioBusa Komm-Pumana. ['eoMmerpudecknii CMBICT MOAYJIS M aprymMeHTa
POU3BOIHON (DYHKIIMU KOMITJIEKCHOM MePEeMEHHOM.

PaBeHnctBo Hynto uHTErpana ot AuQdepeHunpyeMol pyHKIUHM MO 3aMKHYTOMY KOHTYpY,
cTruBatoiieMycs B Touky. Marerpansnas ¢popma Komm.

[TonsiTue pyHkuuu perynspHoi B Touke U B obsnactu. CrenenuHsie psabl. [lepBas Teopema
AbGens. Kpyr cxomumoctu creneHHoro psga. IlounenHoe auddepenuupoBanue u
UHTETPUPOBAHUE CTEMEHHBIX PAJOB. OKBUBAJIEHTHOCTh JauddepeHuupyemMocTd U
peryasipHOCTH (YHKUMU W 00JacTH. PerynspHOCTb paBHOMEpPHO CXOAALIErocs psaaa U
peryyispHbIX QyHKIHI.

Paznoxenne B psag Teinopa ¢ynkium, nuddepeHIupyeMoil B OKPECTHOCTH TOUKH. Psj
Jlopana. DnemenTapabie dyrkmun Z", €%, Sin Z, Cos Z, Sh Z, Ch Z u t.1.

N3onupoBaHHbIE 0COOBIE TOYKH OJHO3HAYHOTO Xapakrepa. Knaccudukanus: ycrpaHumas
ocobasi TOUYKa, IOJIIOC, CYIIECTBEHHO o0co0as Touka. XapakTepusalus 0co00il TOUYKH
¢byHKIMU B TepMHUHAX K03 duureHToB psa Jlopana.

[TonsiTve BhIYETA B M30JIMPOBAHHON 0COOOM TOYKE OJHO3HAYHOIO XapakTepa. BeraucieHue
KOHTYPHBIX UHTErPAJIOB C IOMOUIbIO BBIUETOB.



Paznoxenne MepomopdHBIX (yHKIMI Ha JJIEeMEHTapHble ApoOu. beckoHeuHbIe
npousBeneHus. [IpuMepsl pas3noKeHUs HEKOTOPBIX WEeIbIX (GYHKIHH B OECKOHEYHBIC
MIPOU3BEICHUS.

Teopema €IMHCTBEHHOCTH PETYISIPHOW (DYHKIMHW, MPUHUMAIOIICH 33aJaHHBbIC 3HAYCHUS Ha
MOCIIEIOBATEILHOCTH TOYEK, Ipeleld KOTOpOil COAepKUTCA B O0JIAaCTH PEryJISIPHOCTH.
AHanmutrueckoe npopospkeHue. Ilonstue monHON aHanmuTudeckoi QyHkmuu. OCHOBHBIC

ni~

MHOTO3HAYHbIE dJIEMEHTapHbIE (DYHKIIUU V& |n Z. Tousue o PUMaHOBOM MTOBEPXHOCTH.
KonpopmHbIE 0TOOpaKeHHsI, OCYIIECTBISIEMbIE peryisipHbIMA (GyHKIUAMU. [loHsATHE
OJIHOJIUCTHOTO  OTOOpaxkeHus. JpoOHO-TMHEHHbIE OTOOpaXKeHUSI W HUX  CBOICTBa.
OTtoOpaskeHus1, OCYIIECTBISIEMBIC C TTIOMOIIBI0 HEKOTOPBIX dJIEMEHTapHbIX QyHKIMH. O0mas
TeopeMa PuMaHa o cymiecTBOBaHMM KOH(MOPMHBIX OTOOpakeHHH (0€3 J0Ka3aTelbCcTBa).
[TpuHIMIT COOTBETCTBUS TPAHUI] P KOHPOPMHOM OTOOPAKEHUH.

YpaBHeHusi MaTeMaTHYeCKON PU3NKHU

1.

10.

11.

12.

Jlunelinple nu¢@depeHuuaNbHble YPaBHEHUS B YAaCTHBIX IMPOMU3BOJHBIX 2-TO HOpsAKa.
[lpuBenenne K KaHOHWYECKOMY BHAy B Touke. Kiaccupukanuss ypaBHEHUH.
OnnunTUYecKue, TunepOoInuecKue U napaboayeckie ypaBHEHHMs.

Jluneitaple auddepeHnnanbHble ypaBHEHUS 2-TO TOpsAIKa Ha IUIOCKOCTH. [loHsTHE
xapakTepucTuku. [IpuBenenue Kk kaHoHMUeCcKoMy Buay B obnactu. 3anaun Komm. Teopema
Komm-KoBanesckoii (0e3 qoka3aTebcTa).

[TonsiTHE KOPPEKTHOM KPAaeBOM 3alauM AJIs YPABHEHMSI B YAaCTHBIX ITPOU3BOIHBIX. [Iprmepsl
HEKOTOpBIX 3amau (3amaun Komm st ypaBHenus Jlarumaca). [loctaHoBKa KilacCHYECKUX
3ajjay MaTeMaTH4ecKoil ¢Gu3uku U ux Qusnueckuil cmbicn (3agava Komm u cmemaHHas
3a7a4a JUid ypaBHEHUS KoJieOaHMsI CTPYHBI, /Il YPaBHEHMs TEIUIOIPOBOJHOCTH, 3aJadu
Hupuxne u Heitmana nyist ypasaenust Jlamnaca).

Wnterpanbuble ypaBHeHusT Ppenronbma. VHTerpanbHble YpaBHEHHSI C BBIPOKICHHBIM
aapoM. Teopema @penronapma JUisi UHTETPAIBHBIX ypaBHEHU Ppearoiabma BTOPOro poja ¢
HENPEepBIBHBIM siipoM (0e3 mokasarenbcTBa). O000IIEHWe HA CIydaid TOJSPHBIX Sep.
MeTto rmocienoBaTebHbIX MpuOImKeHui u psx HelimaHa.

Wnterpanbuble  ypaBHeHuss @penroipMa BTOPOTO poJa C€ CUMMETPUYHBIM  SIIPOM.
CoOcTBeHHbIE 3HaueHUs M COOCTBEHHble (DYHKLMHU, UX cBoMcTBa. Teopema I'mibbOepra-
[IIMuaTa 0 pas3noKeHUH UCTOKOOOPA3HO MpenCcTaBUMON (YHKIIMU B psAJ MO COOCTBEHHBIM
dbyHKIMAM siipa (0e3 JoKa3aTeNbCTBa).

3amaua rypma-JInyBumns. @Oynkuums ['puHa kpaeBoil 3amaud it OOBIKHOBEHHOTO
muddepenanbHoro ypasHenus. Ceenenue 3agauu Lltypma-JInyBuuis Kk MHTErpaibHOMY
ypaBHeHH10. CBoiicTBa COOCTBEHHBIX 3HaUE€HUN U cOOCTBEHHbIX QyHKIMI 3anaun [lITypma-
JInyBums.

3amaua Komm nans BomHOBoro ypaBHeHus. @opmyna Jlamambepa B ciay4yae ypaBHEHUs
KosiebaHus ctpyHbl. CylecTBOBaHME M €IMHCTBEHHOCTh pemieHus. O0nacTh 3aBUCUMOCTH
pelIeHNs OT HaYaJIbHbBIX JaHHBIX.

CwMerianHble 3a/1a4M AJ1s runepoonnyeckux ypaBHeHuil. Meron dypre (MeToa pasieneHus
NEePEMEHHBIX ). EMUHCTBEHHOCTD peleHUs!.

3amaua Komm U1 ypaBHEHHs TEIUIONPOBOJHOCTH. Teopema CyHIECTBOBaHMS U
equHcTBeHHOCTH. @opMmyia [Tyaccona. @yHaaMeHTaIbHOE PEIIEHNE U €r0 CMBICII.
CwMerranHas 3ajjaua Juis ypaBHEHUS TEIUIONPOBOAHOCTH. MeTtoa Dypbe (METOA pa3iesneHust
NePEMEHHBIX ). EMUHCTBEHHOCTD peleHus], MPUHIUI MaKCUMyMa.

VYpaBuenue Jlamuaca u Ilyaccona. 'apmMoHuyeckue (QyHKIUMM U UX CBoiicTBa. DOpMYIIBI
I'puna. Teopema o cpegHem nansi rapmMoHuueckux GyHkiuil. IlpuHiun makcumyma u
MUHHMYMa 11 TAPMOHUYECKUX (DYHKITHIA.

3amaua [upuxmne mns ypaBHenust Jlarutaca. dynmamenrtanpHoe pemienue. [loHsTHE
¢ynkuuu ['puna nns 3agaun Jupuxine. Pemenune 3agaun upuxie nis ypaBHenus Jlamnaca



B kpyre merogom dypre. CylliecTBOBaHUE U €IMHCTBEHHOCTh pelIeHus 3anaun J{upuxie B
obmiem cimyyae (0e3 JoKa3aTenbCcTRa).

13. 3amaya Heiimana nns ypaBHenus Jlamaca u Ilyaccona. HeoOGxomumbie W JTOCTaTOYHBIE
ycioBus €€ paspemuMocTi. CTerneHb HeonpeaeNIEHHOCTH PEILICHHUS.

Jlureparypa

MarteMaTH4ecKHii aHAJIN3

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

2. Huxonsckuit C.M. Kypc MmaTemaTiueckoro aHanmsa, T. 1 u T. 2.

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

4. CwmupaoB B.U. Kypc Breiciieit matemaTuku, T. 1 U T. 2.

Jluneiinas aaredpa

1. bexnemumes /[.B. Kypc ananutuueckoil reoMeTpuu v JMHEHHOMN anreOphl.
2. Tenbpdona U.M. Jlekunu no TuHEHHOM anredpe.

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

OObIKHOBeHHbBIE AU PpepeHIHAIbHbIE YPABHEHUS

®enoprok M.B. O6bikHOBeHHBIE qH(QepeHIINaTbHbIC YPABHEHHS.

CrenanoB B.B. Kypc auddepennnanbHbix ypaBHEHHH.

[etpoBckwmii W.I". JIekiuu 1o Teopun 0OBIKHOBEHHBIX U (HEpEeHIINATBHBIX YPaBHECHHUH.
[outpsirun JI.C. O6bIkHOBEHHBIE AU(PepeHIINaTbHbIC YPABHEHMS.

CwmupaoB B.1. Kypc Beiciieit MaTreMaTukH, T. 2.

arONE

Teopust pyHKIMIT KOMILUIEKCHOTO IIEPEMEHHOT0

1. Cupopos HO.B., ®emoprok M.B., [abynun M.U., Jlekuuu mno Teopun GyHKIHMA
KOMILUIEKCHOTO IIEPEMEHHOTO.

2. JlaBpentheB M.A., llabat b.B. MeTob! TeOpHn GYHKINH KOMITJIEKCHOTO IEPEMEHHOTO.

3. Ilpusanos N.U. Beenenue B Teopuro PyHKIINI KOMIUIEKCHOTO TTEPEMEHHOTO.

4. Mapkymesuu A.M. Teopus ananuTuueckux GyHKuui 1. 1. u 1. 2.

YpaBHeHus: MaTeMaTH4YeCKOH (PU3HKH

1. Tuxonos B.H., Camapckuii A.A. YpaBHeHHs] MaTeMaTH4eCKOM (pU3nKH.
2. TlerpoBckuii U.I". Jlexnin 00 ypaBHEHUSIX ¢ YaCTHBIMH ITPOU3BOTHBIMH.
3. Brnanumupos B.C. YpaBHeHus maremaTuyeckoi pU3UKU.

4. CwmupnoB B.W. Kypc Beicuieit MaTeMaTuku T. 2 U T. 4.



Paznen «anaBJIeHne B COHMAJBbHBIX H JKOHOMHYECCKHX CUCTEMAX)

1.

Teopus norpedieHust

Oyukun crnpoca. OyHkiuu mnonesHoctd. Oynkuus BeiOopa.O0paTHas QyHKIHS crpoca.
3aBUCUMOCTh TIOJIC3HOCTH M BBIOOpa OT OXuaaHui. LleHbl W ypOBEHb >KHU3HU: HHICKC
Jlacneiipeca (MHIEKC PO3HMYHBIX LI€H); uMHAEKC [laame, HOpMalbHBIE MOTPEOUTENBCKUI
Ha0Op W UHJEKC MOTPEOUTETHLCKHUX 1ICH.

JKOHOMMYECKAS TeOPHUS NMPOU3BOACTBA U 00MEeHa

Boinyckun u MomHocTH. ChIpbeBbl€ 3aTpaThl. DHJIOTEHHBIM U 3K30I€HHBIM TEXHUYECKUN
IIPOrpecc B MaTeMaTH4YEeCKMX MOZEIAX 3KOHOMHYECKOrO paBHOBECHs M pocTta. Mozeinb
HAI[MOHAJIbHOW 3KOHOMMKH. TpaHcakumoHHbIE U3EpKKU, TeopeMbl A. Cmuta, P. Koy3a n
P. ITo3uepa.

Makpo3KOHOMHKA

JleHexHBII W TPOAYKTOBBIM pbhIHKHM. JluHamuka wHQIsImMUA. Buasl uHQmAmmun  u
XapaKTepUCTUKU. MakposkoHomudeckass Mozaenb KelHca: KEMHCHMAaHCKMM — KpecT,
MyJbTUIUIMKATOp; KpuBble LM wu IS, Touka paBHOBecus. BHemHue BallOTHBIE PBIHKU:
0OMEHHBIE KYPChl; OpraHu3anus oOMeHa TOBapaMy U BaJIIOTaMM; BaJIIOTHAs MHTEPBEHLIMS Ha
BHEIIIHUX BaJIIOTHBIX PBIHKAX.

Teopus npexnpusaTus

dopmynia npubbUIM HPEANPUATHUS: BBIPYUYKa, KPEIUTbI, MaTepHallbHbIE 3aTpaThl, OIUIATa
TpyJa; HAJIOIM U OTYUCIEHMS; Ce0ECTOMMOCTh IMPOM3BOACTBA €IMHHUIBI IPOAYKIIHH;
WHBECTUIIMM W JuBUACHABL. ONTHMaiabHBIA IPOU3BOACTBEHHBIM IUIAH: KPUTEPHUH
3 PEKTUBHOCTH, PECYpCHBIC OTPAHWYCHHUS; 3aJadya 00 ONTHMAaJbHOM IUIaHE; OCHOBHBIE
XapaKTEPUCTUKH NPOU3BOACTBA. MIHBECTULIMOHHASA U IUBUACHIHAS IOJUTUKA IIPEIIPUATHUSA.
AKTHBBI npeanpusaTus. MHTeNneKTyanbHbli KanuTaa U UHTEJUIEKTyallbHass COOCTBEHHOCTb.
Posb naTeHTOB B 3KOHOMUYECKOM I10JI0KEHHUU NIPEATIPUATUS

KpeautHas nonauTvka NpEeANpUSATUS: ONTUMalIbHbIE (DUHAHCOBBIE OOMEHBI MPEIIPUITUM;
0aHKOBCKOE KpeUTOBAHUE.

Metoabl oneHKH 3(p(PeKTHBHOCTH HHBECTHLMOHHBIX IIPOEKTOB

[ToHsiTHE WHBECTUIIMOHHOTO IMpoekTa. llpuHIMNBl U cxema ONEHKH 3(PPEeKTUBHOCTU
MHBECTULMOHHBIX MPOeKTOB. DOopMaThl NpecTaBiIeHUs (UHAHCOBBIX MOTOKOB. DOPMYIIBI
OILICHKH. Peanpurie OIIIIMOHBI. IloBbiienne THOKOCTH M CTOMMOCTH MHBECTUIIMOHHOI'O
IIPOEKTA 3a CYET BCTPAUBAHUS PEAIbHBIX OIIMOHOB.

Iennbie Oymaru

O}PexTuBHOCT U PUCK LIEHHON Oymaru. DPexkTUBHOCTH M PHUCK MOPThENs LEHHBIX
Oymar. J[luBepcu¢ukamus mnoprdens. ONTUMaIbHBIA WHBECTULHOHHBIA  THOPTdEb:
KpUTEpUH M OrpaHWYeHHs B 3ajade onTtuMusanuu. I[Ipou3BoaHble IeHHBIE Oymaru:
¢rrouepcsl, popBapabl, CBOIMbI, ONIIMOHBI. XeIKUPOBAHHE.

Jlureparypa

NBanoB IO.H. Teopernueckass SKOHOMHKA: DKOHOMHUYECKHE JOKTPUHBI, TEOPUS
notpebnenus. — M.: Hayka. ®uzmatiut, 1997.

WBanoB HO.H. Toxapes B.B., V3memup A.Il. Martemaruueckoe omnucaHue 3JIEMEHTOB
sKOHOMUKH. — M.: Hayka. ®usmaraut, 1994.

Homan 2.Jx., Komnoemn K. 1., Kamn6emn P.JIx. JleHbrn, 6aHKOBCKOE €0 U JACHEKHO-
KpenuTHas noiautuka. M., — JI., 1991.
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Koctiok B.H. Makposkonomuka. — M.: Llentp, 1998.

Hsanos 10.H., JIupmun M.JI. OntuManbHasgs MHBECTUIIMOHHAS M AUBHJCHIHAS ITOJIMTHKA
npennpusaTus (K TEOpUHM ONTUMAIbHOrO mnpeanpusatusi). CuUcTeMHBbIE HCCIEAOBaHUS.
Metoponoruyeckue npodaemsl. Exxerogauk 2002. — M.: Dnutopuan YPCC, 2003.

NBanoB IO.H., Cumynek B., CothnukoBa P.A. OntumaiibHas KpeauTHas IMOJUTHUKA
npeanpusTHs U 6aHka // DKOHOMHUKA U MaTeMaTHueckue Metoibl, Ne 4, 1999,

JluBmuny B.H., Bunenckwuii I1.J1., Opnosa E.P. Ouenka 3ppekTHBHOCTH HHBECTUIIMOHHBIX
npoektoB. Teopust u npaktuka. — M.: Jleno, 2004.

ITepBo3Banckuii A.A., IlepBo3Banckas T.H. ®UHAHCOBBINA PBIHOK: pacdyeT M pPUCK. — M.:
HNudpa-M, 1994.

CemenkoBa E.B. Onepanuu ¢ niennbimu 6ymaramu. — M.: Uadpa-M, 1997.

Ko3zsipe A.H., Makapos B.JI. Oco6eHHOCTH OLIEGHOYHOM N1€ATEIbHOCTH MPUMEHUTEIBHO K
YCJIIOBUSM HOBOM SKOHOMUKH. — M.: MHTeppekiama, 2003.

3ak @.JI. HoBoe B Teopum BbIOOpa: mcuxojoruyeckue wurpel. — JKypHan HOBOHU
SKOHOMHUYEeCKOH accormaruu, Nel (21), ¢.12-32, 2014.

Kaneman /I. Jlymait mennenno, pemaii 6eictpo. — M.: ACT, 2014.

KoseipeB A.H., Makapos B.JI. Ouenka cTOMMOCTHM HEMaTE€pUAIbHBIX aKTHBOB U
UHTEJJIEKTyanbHOU cooctBeHHocTH. — M.: PULL I'Il BC P®, 2003.

Konpag JI. Arpeccust. — M.: U3narensckas rpynmna «lIporpeccy, 1994.

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

Munbrpom I1., PoGepre . DxoHOMUKaA, OpraHU3aus U MEHEIKMEHT. — « IKOHOMHYECKast
mkonay, Cankr-IlerepOypr, 2004.

Tane6 H.H. Yepnsrii nedens. — M3gatenberBo «KoJlubpuy», 2009.



Bomnpocs! 1151 pa3znenos:

«CucTeMHBI aHAJIN3, yIpaBJjeHne U 00padoTka uHgopmauum (10 OTPACIAM)»
«MaTemaTnueckoe ¥ NpPOrpaMMHOe o0ecriedyeHHe BbIYUCIUTEIBHBIX MAIIUH,
KOMILJIEKCOB ¥ KOMIIbIOTEPHBIX ceTeil»

«Teopernyeckue 0oCHOBbI HHPOPMATHKI)

MarteMaTH4ecKoe NPOrpaMMHUPOBaHue

Brinykiible MHOKECTBA, BBITYKIIbIC ()YHKIIUH, CHJIBHO BBIMYKJIbIE ()YHKIIMH, UX CBOWMCTBA.
[IpaBuno muoxutenen Jlarpawxka. Teopema Kyna-Takkepa, ABOHCTBEHHasl 3ajada, €€
cBoiictBa. Meton mnpoekuuu rpaaueHta Merton HeroTtoHa. Metoa NOKOOPIAWHATHOTO
crycka. Meroa mrpadHbix GyHKImA. MeTon 6apbepHbIX GyHKIMA. MeTo AMHAMUYECKOTO
nporpammupoBaHusi. JluneitHoe mnporpammupoBanue. Cumiuiekc-mMeros. J[BoNCTBEHHbIE
3a/1ayyl JIMHEHHOr0 NPOrpaMMHUPOBAHUS.

HccienoBanue onepanuii, Teopusi Urp

AHTaroHUCTUYECKUE UTPhl. MaTpUUuHbIE UTPHI, TEOPEMA O MUHUMAKCE. BBITTyKI0-BOTHYThIE
aHTaroHMCTHYECKUEe Urpbl. Teopema CymecTBOBaHMs CEII0BOM TOUKH. beckoannuunoHHble
urpel N sun. PaBHoBecne 1o Hoamy. [lpuHuOMn rapaHTUPOBAaHHOTO —peE3yJbTaTa.
MuHnMakcHble 3a1aui. MHOrokputepuanbHas ontuMmuzanusa. OnrtumansHocTs 1o Ilapero.
Jlexcukorpaduaeckuid IOAXO0I.

OnrumMasibHOe ynipaBJieHH e
[TocTaHoBKa 3aa4 ONTHUMAIBLHOTO yHpaBleHus, ux kiaccuduxamus. [IpuHnun Makcumyma
[TonTpsiruna. KpaeBast 3amaua npuHiuna Makcumyma. JInneiHas 3ajiada ObICTPOICHCTBHS,
ee CBOMCTBa (CYIIECTBOBAHUE DPELICHUS, YUCIO mepekiatoueHuil). [Ipunuun makcumyma u
BApUALIMOHHOE UCUYHCIICHUE.

JlucKpeTHasi ONTUMH3AIUSA

LlenouncnenHoe  JHMHEWHOE  mporpammupoBaHue  (meron  ['omopu,  cBoiicTBa
YHUMOJYJISIPHOCTH MAaTpPHIIBI OTpaHWYeHUi ). MeToa BeTBeH W rpaHmil (Ha mpuMepe 3aaad
[EJIOYHCIEHHOT0 WM OyleBa JMHEWHOTO NpOrpaMMHpOBaHUs). BpemeHHas CIOKHOCTH
peleHus 3a1a4 AucKkpetHor ontumusaiuu. OcHoBHBIE Kiacchl cinoxHoctd (P, NP, NPC).
NP-Tpynubie 3amaun (3aa4a 0 prok3ake, 3ajaua KOMMHUBOSIKEpa).

Teopust pyHKUMOHATBHBIX CHCTEM

[Tpo6nema mnonHOTHL. Teopema O mosHOTE cucTeM (YHKUMN JBY3HAYHOU JIOTMKH Pa.
ABroMathl. PerynspHble COOBITHS M HX TNpEACTaBIEHUE B aBTOMAarax. AJITOpUTMHYECKast
HEpa3pelMMoCTh MPOOJIEMBbI  TIOJHOTHI IS aBTOMATOB. BpruuciuMbie  (QyHKIUU.
OKBHUBAJICHTHOCTh KJIacca PEKYPCHUBHBIX (YHKIUH M Kiacca (YHKUUH, BBIYUCIUMBIX Ha
MalInHax TBIOpI/IHFa. AJ'IFOpI/ITMI/ILIeCKaSI HEPA3PCIINMOCTD HpO6J’I€MBI 3KBHUBAJICHTHOCTHU
CJIOB B 4CCOLIMATUBHBIX UCUUCICHUSAX.

Aure0pa JIOTMKH, KOMOMHATOPHBIN aHAJIN3 U Teopus rpagos

DOKBHUBAJICHTHBIE TpeoOpa3oBaHusi (GopMyn ABy3HadyHOW Jjoruku P,  OCHOBHBIE
KOMOMHATOpHbIE Yncna. MeToa BKIOUeHUH — uckimoueHui. I'pader u cetn. Ouenku yucna
rpadoB u ceTel pa3IMUHBIX TUIIOB. DUJIEPOBBI U TAMUIBTOHOBBI IPpadBbl.

YupasJisilonue cucTeMbl

[Tonsitue ynpasistomei cucteMbl. OCHOBHBIE MOJENIBHBIE KJIAcChl YIPABISIOUINX CHCTEM:
JTU3BIOHKTUBHBIE HOpPMalIbHbIE (OPMBIL, (OPMYINbI, KOHTAKTHBIE CXEMBbI, CXEMbl U3
(YHKLIMOHATIBHBIX 3JIEMEHTOB, aBTOMATbI, MAlIUHbl THIOPHHTA, ONEPAaTOPHBIE AITOPUTMBI.
OcHoBHbIE POOJIEMBI TEOPUHN YIIPABIISIFOIINX CUCTEM.
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JAM3bIOHKTUBHBbIE HOPMAaJIbHbIE GOPMBbI

[Tpobnema MuHMMM3aUUK OyneBbIX GYHKUMN. JIM3BIOHKTHUBHBIE HOPMalbHbIE (HOPMBI
(IH®). IlocranoBka 3amauu B TeoMeTpudeckod ¢opme. JlokaabHbIE aITOPUTMBI
noctpoenust JJH®. TMocrpoenne JHD }; T (cymMma TYMHKOBBIX) C MOMOIIBIO JIOKATHHOTO
aJIropuTMa.

HNHTeN1eKTya/IbHBIE CHCTEMbI

JexnapaTuBHOE TpeICTaBICHUE 3HaHHM: (GpeiMbl, CEeMaHTHYECKUE CETH, OHTOJIOTHH.
[IpouenypHoe npeacTaBieHue 3HAHUMN: MPOAYKIIMOHHASI CUCTEMA. DBPUCTHUYECKUE METO/IbI
MOMCKA: MPOCTPAHCTBO COCTOSIHHH, JKQIHBIA MOUCK, A*, JIy4eBOM MOUCK. DBPUCTHYECCKUE
METO/Ibl TOUCKA: TPAAUEHTHBIM CIYCK, MUMHUTAIUsl OTXKWra, I€HETHYECKHUE aJITOPUTMBI.
Wnxenepust 3HaHui: paboTa ¢ dKcrepTamu, oTiiaaka 6a3pl 3HaHUM. MamnuHoe oOyueHue:
oOydaromiasi M TeCTOBas BBIOOpKA, IMepeoOyueHue, OailleCOBCKHE ¥ ONTHUMH3AIIMOHHBIC
METO/IBI.

Apxurekrypa [10

PazpaboTka apxuTekTypel mporpamMmHOro oobecnedeHus: Kimaccel u uHTEpdeEich B
00BEKTHO-OPUEHTHPOBAHHOM IPOrpaMMUPOBAaHHH. Pa3pabotka apXUTEKTYphbl
nporpaMMHOTo oOecriedeHus: IIpoeKTHpOBaHME KIIACCOB: HACIEIOBAaHUE W arperamus,
0000111eHHOE TPOrPaMMUPOBAHUE. Pazpabotka apXUTEKTYphbl IPOrPaMMHOTO
obecnieuenus: [laTrepHsl npoekTrpoBanus kiaaccoB. [larrepust Factory, Singleton, Wrapper
u Adapter.

MammunaHoe o0yueHue
Mamuna onopHbIX BeKTOpoB. CylllecTBOBaHUE M €IMHCTBEHHOCTh peleHuil. Henunelinoe

o0o0mieHue. CratucTU4ecKknil Moaxoa K OOY4YEeHHUIO, CPETHUN M SMIIMPUYECKUN PHCK.
baiiecoBckoe onTumanbHOE peunieHue. HacTpoilka napaMeTpoB — paclio3HaBaTesew,
NEPEKPECTHBINA U CKOJIB3AIMNN KOHTPOIb. [lepeoOyuenue. Byctunr, anroputm AdaBoost.

Jlunelinble K1accUpUKATOPHI co WTpadHBIMU (YHKLUUSAMH, TIOCTAHOBKA 3a/laud. BapuaHThl
JUHENHBIX KiaccudukaTopoB. BeposTHOCTHBIE NUHEHHBIE KiacCU(pUKATOPbI. JIMHEHHBIN
nuckpuMmuHanT duinepa. Jlorucrudeckas perpeccus.

CraTHCTHYECKHMH AHAJIN3 JAHHBIX

bazoBbpie MOHATHS MaTEMAaTHYCCKOM CTAaTHCTHKHM. CTAaTUCTHUYECKAas THUIOTE3a, CTaTHUCTUKA
Kputepus, (GaKTUYECKUH YpOBEHb 3HauuMocTU. Kputepuum cormacusi: mpoBepka
PaBHOMEPHOCTH, TMOKAa3aTeJIbHOCTH, HOPMAJbHOCTH. Monaenu ¢ METOAbl TPOBEPKHU
OJIHOPOAHOCTH BBIOOpPOK. OnHOodakTOopHas U ABYX(GaKTOpHAsS MOJEIH TUCHIEPCHOHHOTO
ananm3a. Kpurepuu 1y1s ynmopsiioueHHbIX anbTepHaTUB. KpuTepuii Xu-kBaapar. AJIropuTMbl
KJIacTep-aHalu3a: KpaTyalliuii HE3aMKHYTBI TyTh, MeTon k-cpemHux, anroputm
«®Dopenby». Hepapxuueckue mnpoueaypsl. Jenaporpammbsl. KoapdumueHTsl koppensuuu
[Tupcona u CniupmeHa. Meroj rmaBHbIX KOMIOHEHT. JloBeputenbHbIi dmuuncon1. YactHas
Koppensiuus. JInHelHass perpecCMoHHas Mojielb. MeTobl UCCIIEIOBAHUS PETPECCUOHHBIX
octaTtkoB. IIpouenypa nomaroBoi perpeccuu.

dDopMaJibHbIe A3BIKH, NAPCePhI

AnroputMmbl cuHTakcudeckoro ananusa st KC-rpammartuk (anroputmbl CYK u Earley).
Anroput™m DiicHepa. JleTepMUHUPOBAHHBI CHUHTAaKCHMUECKUI aHaIu3 Uil JEpEBbEB
3aBUCUMOCTEM.

OHToN0THH
[TonsiTHE «UHKEHEPHOW OHTOJIOTMM», €0 UCTOPUS M OCHOBHBIE ONPEACIEHUS, CBSI3aHHBIE C
HUM (KOHUENT, OJK3eMIUisip, arpuOyr). HacnenoBanue KOHUENTOB M OHTOJOTHIA.
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®opmanshbie npeacTaBienuss ontojgorui B IT. fA3piku RDF, RDFS, OWL, ux ocHoBHbIE
KJ1acchl. TeopeTHKO-MHOXKECTBEHHBIN MOaX0] K noctpoenuto oHroioruit (BORO-meron),
€ro OCHOBHBIC IMPEUMYIIIECTBA U HEAOCTATKH.

OcHOBHBIE 321244 M METO/IbI ABTOMATHYECKOI 00PadOTKHU TeKCTa

Craructrueckuil MalIMHHBIN niepeBoJi. OCHOBHOE ypaBHEHHE nepeBoja. Mojenu nepesoja:
MOCNIOBHAs, (pa3oBas, CUHTaKcuyeckas. MoJenb si3blka (M1agKkocTh nepeBoa). OCHOBHBIE
npoOJeMbl pacro3HaBaHWs HMMEHOBAHHBIX CyIIHOCTeW. KommbroTepHas mopdoiorus B
pa3nuunbix 3agadax NLP. MeTtoasl neayriukaiiy TeKCTOB.

I'pamMaTH4YecKasi CHCTEMA eCTeCTBEHHOT0 SI3bIKA

[TpuBenuTe NpUMEpbl M3 HW3BECTHBIX BaM SI3bIKOB, B KOTOPBIX YCTAHOBJIICHHE Pa3HBIX
HaOOpPOB HEAPEBECHBIX CBS3€H NMPUBOIUT K Pa3HbIM MHTEpHpeTanusM. KakoBbl OCHOBHBIC
DJIEMEHTHI OTIMICAHUS HEJPEBECHBIX CBSI3CH B CHCTEME aBTOMATHUYECKON 00pabOTKH TekcTa?
KakoBbl OCHOBHBIC MPOOJIEMBI TIPH TMOMCKE KOHTPOJIEPA LIS HEJPEBECHOW CBS3HM B Cllydac
KOHTPOJISI PEQIICKCHBOB M MECTOMMEHWH Tperhero nuna? [lpuBeawre mnpumepsl u3
U3BECTHBIX BaM SI3bIKOB.

JlaiiTe ompeneneHuss W/WIN MPUMEPHI Ul CICAYIONINX TEPMUHOB: C1080¢)hopMa, neKcemd,
mopg, mopgema, crosousmenenue, Ccl06000pazosanue. Jlate omnpeneneHUs W/WIN
OpUMEpPbl ISl CICAYIOIUX TEPMUHOB: 2PAMMAMUYECKds Kame2opus, zpammemd,
spammamudeckull nokazamein, (Mopgonocuueckas) napaouema. Jlaite onpeneneHus u/mim
OPUMEPBI ISl CIEAYIOIMIMX TEPMHUHOB: CEMAHMUYECKAs BAIeHMHOCMb, CUHMAKCUYECKas
sanenmuocmo, napmuyunanm (= YYaCTHUK CUTYAIlMH), CcuHmaxcudeckuti axmaunm (=
argument), cupkoncmanm (adjunct), cemanmuueckas ponv, cunmakcuueckas @OYHKYus,
Oouamesa. JlaiiTe oONpenelieHUs W/WIM TPUMEPBL  epaAMMAmMuKa  COCMAGIAIOWUX,
ePaAMMamuKa 3asucumocmell, HenpoeKmuHasl cmpykmypa 3asucumocmeli;
CUHMAKCUYeckas (= CmpyKmypHas) HeOOHO3HAYHOCMb. llepeunciinTe, CKOJIbKO CMOXKETe
BCIIOMHUTB: yacmu peyu (TJIaro, CyIeCTBUTEIBHOE, ...); munst cocmasisiowux (VP, NP,
...); cemanmuueckue poau (ATeHT, ...); cunmakcuueckue ¢yuxyuu (OIISKAIIEe, MPIMOe
JIOTIOJIHEHHE, . ..).

Jlureparypa

Paccen, Hopsur. McKycCTBEHHBINM HHTEIEKT: COBPEMEHHBIN MOAXO.
Caiimon XaiikuH. HelipoHHbIE ceTu: OJHBINA KypC.

Xactu, Tubmupanu, @punman. DIeMEHThI CTATUCTHUECKOTO 00yUEHHSL.
bumon. Pacno3znaBanue 00pa3oB 1 MalIMHHOE O0y4YEeHHE

Jlarytun. Harnsagnas matemMarnyeckasi CTaTUCTUKA

M. A. Kponrays. CemaHTHKA.

JIx. Jlanon3. 3Bk M TMHTBHUCTHKA: BBOIHBIN KypC.

B. A. Ilnynras. O6mas mopdonorus: Beenenue B npoOiaemMaTuky.

S. T. Tecrenen. Beenenue B o01muii CHHTaKCHUC.

A. 5. laiikeBuu. BBeaeHue B TMHTBUCTUKY.

Manning, Schiitze, Foundations of Statistical Natural Language Processing
Jurafsky, Martin, Speech and Language Processing

Koehn, Statistical Machine Translation

. SI6nouckuii C.B. BBenenue B auckpeTHyto matemMatuky. M.: Beicmr. mikona, 2001.

XKypasnes F0.U., ®aepos FO.A. Iuckpernsiii ananus. KomObunatopuka. Anredpa JTOTHKH.
Teopus rpados: Yueb. mocodue. — M.: MOTH, 1999.

Kypasnés 10.U., ®népos 10.A., Baneiit M.H. luckpernsiii ananus, 4. III. dopmanbHeie
CUCTEMBI U allrOpUTMBI: yuebHoe nocodue. — M.: OO0 Konraxt Ilmtoc, 2010.
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Teopus u peanuzanus S3bIKOB porpaMMupoBanus. YueoHoe mocooue. /B.A. CepeOpskos,
MLIL. I'anoukun, JI.P. T'onuap, M.I'. ®ypyrsan. — M.: M3-IIpecc, 2003.

BacunbseB @.11. Meroasl ontumuzanuu. M.: @akropuan, 2002.

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

TuxomupoB B.M., ®omun C.B., AnekceeB B.M. OntumanbHoe ymnpasienue. M.: Hayka,
2003.

Kpacnomekos I1.C., [lerpoB A.A. [Ipunuuns! noctpoenust moaeineit. M.: ®azuc, 2002.
Mopo3zos B.B. OcnoBsl Teopuu urp. M.: Uza-so MI'Y, 2002.



