ITPOI'PAMMA BCTYIIUTEJIbBHOI'O UCIIBITAHUA
IO KOHKYPCHOM I'PYIIIE «®IIMU MATEMATUKA U MEXAHUKA»
JJIAA IHOCTYHAIOIIUX B ACIIMPAHTYPY

Ha BcTynurensHOM HCHBITaHUM OyAyT 3aJaHbl BOIMPOCHI MO BBIMTYCKHOW KBaTH(PUKAIMOHHON
paboTe © BONPOCHl W3 pasfenia, COOTBETCTBYIOLIETO HAmpaBlICHUIO Oyaymed HaydHo-
HCCJIEIOBATEIBCKOM 1eATeIbHOCTH MOCTYIAOIIETO.

Bonpocekl 10 BbINYCKHOI KBATU(PUKANMOHHOK padoTe (MArncTpaTypa wjiu ClemuaJIurer)

1.
2.
3.

OCHOBHBIE ITOJI0KEHUS.
HoBu3zna.
AKTYaJbHOCTb.

Bomnpocs! nJ1s pazaenos:

«BblUHCINTEIbLHA MATEMATHKAY

o «Teopernueckasi MEXaHNKA»
o «MaTeMaTH4YeCKOe MOIeTHPOBaAHNE, YHCIEHHbIE METOAbI U KOMILIEKCHI ITPOTPaMM)»

MareMaTHYeCKHNHA aHAJIN3

1.

10.

[Ipenenst nocnenosarenbHocTu. Kputepuit Kommu. CyiiectBoBaHuE mpesiesia y MOHOTOHHO
BO3paCTAlOIIE OrPaHUYEHHON CBEpXy IOCIeNoBaTeJbHOCTH. Teopema bonbuaHo-
BeiiepmTpacce 0 cymecTBOBaHHM CXOISALIEHCS MOINOCIEI0BATEIBHOCTH Y OTPaHUYECHHOMN
IIOCJIEZJOBATEIbHOCTH.

UYucnossie psaabl. Kputepuit Komm. [Ipu3zHaku cxonumMocty (IpU3HaKK CpaBHEHMSI, IPU3HAK
Jlamambepa, npu3Hak JleliOnuna, npusHak Jupuxie).

[Ipenen ¢pynxmun. HempepsiBabie GyHKIME. CBOMCTBA HEMPEPHIBHBIX (DYHKIMIA HA OTPE3Ke
(Teopembl BeliepmTpacca 00 OrpaHH4eHHOCTH U JOCTHKUMOCTH BEPXHEH M HUXKHEH rpaHu.
Teopema Komm o mpoMexxyTouHbIX 3HaueHUsx). O00OIIeHrnss Ha MHOTOMEPHBIN Ciy4ai.
CyiiecTBOBaHME OJIHOCTOPOHHUX MPENENOB y MOHOTOHHBIX (yHkuuil. Teopema o
HENpPEephIBHOCTU 00paTHOM (yHKUMM U HEmpepblBHOW MOHOTOHHOH. PaBHOMepHas
HEIPEPBIBHOCTD.

Huddepenunpyemble (QYHKIMM OJHOM M HECKOJbKUX IepeMeHHbIX. [IpousBomHbie u
middepennman. Gopmyna Teitnopa ans QyHKIMA (0AHOM M HECKOJIBKUX INEPEMEHHBIX).
Panet  Teitnmopa. DOnemenTtapuble ¢yHkiuu. Teopema o0 HesSBHBIX (QyHKUMUAX (6e3
JI0Ka3aTeNIbCTBA).

Brruucnenne mnpenenoB ¢ momorisio  Gopmynsl  Teitmopa. JloctaTouHble  yclIoBus
MOHOTOHHOCTH JuddepeHpyemMoii ¢yHkiuu. Bemykiasle ¢yHkuun. JloctaTouHble
YCIJIOBUS BBIMYKJIOCTH (DYHKIIMU JBa paza AuddepeHnnpyeMoil Ha HHTepBasie. ACUMOTOTHI.
OkcrpeMyMbl (GYHKIMH OJHOW M HECKOJBKUX IepeMeHHbIX. HeoOxoaumble ycioBus
sKcTpeMyMa. JlocTaTouHble yCIoBUs SKCTpeMyMa i AU depeHIUpyeMbIX QyHKIUH.
Wuterpan Pumana. Heo6xonumble U JOCTaTOUHBIE YCIOBHSI HHTETPUPYEMOCTH (DYHKIMH 110
Pumany. Teopema o cpeanem. IlepBoobOpasznas (opmyna JleiiOuuma-HeroTona. @opmyna
UHTETpUpoBaHUs 1o uyacTaM. HecoOcTBeHHble HHTerpaisl. [IpH3HaKM CXOAUMOCTH
HEeCOOCTBEHHBIX UHTETpasioB. [Ipu3nak Jlupuxie.

Ilonsatue kpatHoro uHrerpana no Pumany. CBeneHue KpaTHOro MHTErpaja K IOBTOPHOMY.
3aMeHa MepeMEeHHbIX B KPaTHBIX MHTErpajiax.

[lonsaTe ryagKOMl KpUBOHM, IVIAAKOM IOBEPXHOCTH, HMX MapaMETPUUYECKOE 3aJlaHUE.
OmnpeneneHne UIMHBI KPUBOM, IUIOMIAINA KyCKa NMOBEPXHOCTU. KpHUBOIMHEITHBIE HHTETPAJIBI
IIEPBOTO U BTOPOTO poaa. [loBepXHOCTHBIE HHTETpaJIbI IEPBOTO M BTOPOTO POJA.

®opmyna I'puna Ha miockoct. Popmyna [Maycca-Octporpaackoro. @opmyna Crokca.
Huddepenunanbuplie onepanun. I'paguent, quBeprenuus, potop (Buxpb). Kpuoaunelinsie



11.

12.

13.

14.

15.

UHTErpaibl HE 3aBHUCSIIME OT MyTH HUHTerpupoBaHus. [loTeHIMaNbHbIE BEKTOPHBIE MOJIS.
[Monuslit nuddepeniman, HeoOXOIMMbIE YCIOBHSL, JOCTATOUHBIE YCIOBUSI.
OyHKIMOHANBHBIE TOCIEA0BATEIBHOCTH U psiibl. PaBHOMepHas cxomumocTs. Kputepuii
Komm paBHOMepHON cxomumocTu. IIpusnak BeliepmTpacca paBHOMEPHOM CXOAMMOCTH
HenpeprIBHBIX (QyHKIUH. Teopembl 0 MOUICHHOM UHTETPUPOBAHUH U AU dEepeHIIUPOBAHUT
(GYHKIMOHATBHBIX PSIIOB.

Wuterpanel, 3aBucsliue OT mapaMmerpa. PaBHOMepHas CXOIMMOCTb HECOOCTBEHHOIO
HTerpajia 3aBUCSILEro OT mapaMerpa. TeopeMbl 0 HeMPEephIBHOCTU U UG PepeHIIPYyEMOCTH
MHTETpasioB, 3aBUCALIMX OT [apameTpa.

Paner @ypbe 1o tpuronomerpudeckoit cucreme. CxonumMocts psagoB dypbe u1s1 KyCOYHO-
mrankux ¢yakuuid. [lopsaok yosiBanus kodddunuentoB dypoe mist 1-pa3 HenmpepbIBHO-
muddepermmupyemoit Gynkuuu. PaBHOMEpHAst cXoauMocTh psiga Pypbe Ui HEMpepbhIBHO-
muddepennmpyemoit GyHkiuu. PaBHOMEepHOE NMpUOIMKEHHE HENPEPBIBHBIX (DYHKIUN Ha
OTpE3KE TPUTOHOMETPUUECKUMHU [TOJIMHOMAMH ¥ MHOTOYJIEHAMH.

MunumanbHoe cBoicTBO Kodddurmmentop dypre. HepaBenctBo baccens u paBeHCTBO
[MTapceBans. [lonsiTue ruibOepTOBa MPOCTPAHCTBA U A0CTPAKTHBIX PpsAoB Dyphe 1Mo MOTHOM
OPTOHOPMHPOBAHHON cucTeme. TeopemMa O CXOIUMOCTH M cpeaHeM psgoB Dypse 1O
TPUTOHOMETPHUYECKON crcTeMe I (QYHKIMH, HHTETPUPYEMOH ¢ KBaJpaTOM Ha OTpPe3Ke.
[IpeobpazoBanus Dypre. Popmyna obpamienus. [IpeodbpazoBanue Dypbe MPOU3BOIHON U
Ipou3BoiHas npeodpazoBanus Oypbe.

Jluneiinas aaredpa

1.

Ilonstue nuHenHOro  mpocrpaHcTBa. OmpenencHUue  JMHEHHO  3aBUCUMOCTH U
HE3aBUCHMOCTH BEKTOPOB. Pa3MepHOCTh JIMHEHMHOrO IPOCTPaHCTBA. baszuc, KOOpAMHATHI
BEKTOpa, (GopMyibl IpeoOpa3oBaHUs KOOpPAMHAT NpU IEpexoie OT OogHoro Oa3uca K
Apyromy.

Martpuupl 1 aeicTBUsA HaJ HUMH. JleTEpMHHAHT KBaApPAaTHOW MaTpulpl. PaHr Marpuusbl.
OKBUBAJIEHTHOCTb €0 ABYX OINPEACICHUN B TEPMHUHAX JIMHEHHON HE3aBUCHUMOCTH CTPOK
(v cTONOLIOB) MAaTPHUIIHI M B TEPMUHAX HEPABEHCTBA HYJIFO MUHOPOB.

Cuctembl JMHEHHBIX anreOpauyeckuX ypaBHEHMH. PemieHue OJHOPOAHON CHUCTEMBI.
Pemenne HEOOHOPOAHOW CHCTEMBI JIMHEWHBIX YpaBHEHHMU. Kpurepuii coBMecCTHOCTH
Kponekepa-Kanemmn.

JluneiiHple mnpeoOpa3oBaHMs B N-MEPHOM INPOCTpaHCTBE. Marpuua JHMHEHHOTO
npeoOpa3oBaHuss U €€ cMbICI. VI3MeHeHuMe MaTpullbl JIMHEHHOro npeoOpa3zoBaHUs NpU
3ameHe ©Oazuca. OOnacTh 3HAYCHW JIMHEMHOTO TMpeoOpa3oBaHUsI W €ro MaTpulia.
[Tpou3sBeneHne TMHEHHBIX IPe0OPa30BaHUIA.

CoOcTBeHHbIE  BEKTOpPbl M COOCTBEHHBIE YHCIAa JIMHEHHOro  mpeoOpa3oBaHUS.
XapakTepucTuueckuii MHorouseH. JInHeilHas He3aBUCHMMOCTb COOCTBEHHBIX BEKTOPOB,
OTBEUAIOLINX Pa3IMYHBIM COOCTBEHHBIM 3HAaYeHMsIM. MaTpuna JuHeitHoro npeoOpa3oBaHus
B 0a3uce M3 COOCTBEHHBIX BeKTOpoB. JKopmaHoB Oa3zuc JMHEHHOro MpeoOpa3oBaHUS U
KopnanoBa HopmanbHas hopma (6€3 ToKa3aTeIbCTBA).

CkansipHOE NpPOM3BEICHHE B OBKIMIOBOM NPOCTpaHCTBA. KoopAauHAaTHOE NpencTaBICHHE
CKaJsipHOTO Npou3BeaeHus. OpToHOpMUpOBaHHBIN Oa3uc. [Ipouecc oproronanuzanuu.
[ToHATHE CaMOCOMPSKEHHOTO JTUHEWHOro mpeoOpasoBaHus. CBoHCTBAa €ro COOCTBEHHBIX
3HaYeHUH U COOCTBEHHBIX BEKTOPOB. MaTpuIia caMOoCOnpsKEHHOTO MPeo0pa3oBaHMUs.
OproroHanbHble  mpeoOpa3oBaHus.  Marpuua  OpPTOTOHAJIBHOTO  MPeoOpazOBaHMSL.
OproronanbHble MaTpullsl. [lepexo oT 01HOTO OPTOroHaIBLHOTO 0a3uca K APYyromy.
bununelinple u kBaapatuuHble GopMmbl. VX Matpuiel u (GopMynbl mepexojga OT OJHOTO
6asuca k npyromy. IIpoBenenue kBajgpaTuyHOM GOpPMBI K KaHOHUYECKOMY BHIY B
OPTOHOPMHPOBAHHOM 0Oa3uce. 3aKOH MHEPUUHM JUisi KBagpaTHUHBIX ¢opm. [lonarue
MOJIOXKUTEIIFHO ~ OTpeeieHHOW KkBaapatuuHoit ¢opmbel. Kpurtepuit Cunmbectpa (6€3
JI0Ka3aTeNIbCTBA).



OO0bIkHOBeHHbIE TP PepeHInATbHbIE YPABHEHUSA

1.

10.

DNeMeHTapHble METOJIbl WHTETPUPOBAHMS YpPABHEHHUI MEpPBOTO Mopsiaka (ypaBHEHHUS C
pa3eNsAIUMA  [IEPEMEHHBIMHM, OJHOPOJHBIE ypAaBHEHMS, JIMHEHHBbIE YypaBHEHWS,
ypaBHeHUs bepHysum, ypaBHeHUs! B TOTHBIX auddepernuanax).

TeopeMbl CylIeCTBOBaHMS M €IWHCTBEHHOCTH pemieHus 3anaun Komwm 118 oxHOro
ypaBHeHUs 1-ro mopsika U i CUCTEMBbl h ypaBHEHUU 1-TO mopska ¢ N HEU3BECTHHIMU B
HopMasibHOUM ~ ¢dopme  (06e3  mokazarenbcTBa). Cnemudpuka  cioydas — JTMHEHHBIX
Qg QepeHInaIbHbIX YPaBHEHUH.

JluneiHble ypaBHEHHS N-TO TMOpPsAKAa C TMOCTOSHHBIMU KoddduuueHtamu. Pemenue
OJIHOPOJIHOTO ypaBHEHU:. PemieHue HEOMHOPOJHOIO ypaBHEHUS CO CIELUAIbHOW NpaBOU
YacThIO B BUJI€ KBa3UIIOJIMHOMA. Y paBHEHUE Diliiepa.

Pemenne OgHOPOIHONM CHUCTEMBI IMEPBOTO TOPSAKA C TOCTOSHHBIMU KOX(PPHUITUESHTAMH
(cityJait mpoCThIX KOPHEH ).

JluHeiiHbIE  ypaBHEHUS  N-TO  TOpsAAKa ¢ MEepeMeHHBbIMH  Kod(ddumueHTramu.
@yH/1aMEHTAlIbHAsT CUCTEMA PELIEHUH OJHOPOJHOIO YpaBHEHUsS M € € CYLIECTBOBAHHE.
Onpenenurens Bponckoro. @opmyna JlnyBusis. Bo3MOXKHOCTh TMOHMMKEHHUS MOPSAKA
OJIHOPOJIHOTO ypaBHEHHMs. PelieHne oIHOpPOJIHOro ypaBHeHMs. PelieHne HEOIHOPOIHOIO
ypaBHeHHUs. MeToj Bapualfil MPOU3BOJIbHBIX MTOCTOSHHBIX.

CucreMbl JIMHEHHBIX ypaBHEHUN MEPBOro MOPSAIKAa C MEPEMEHHBIMU KO3 UIIMEHTaMU.
@yH/IaMEHTANIbHAsL CHUCTEMa PEIICHHH OJHOPOAHOW CHCTEMBI M €€ CYLIECTBOBAHUE.
®opmyna JInyBuis. Meroa Bapuanuil MPOU3BOJIBHBIX IMOCTOSHHBIX OTBICKAHWWA YaCTHOIO
peleHust HeoTHOPOHOM cucTeMbl. CTPYKTypa O0IIero pemeHusl.

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

ABToHOMHBIE cucTeMbl. [lomokenue paBHOBecusi. DazoBas IUIOCKOCTH U (ha30BbIE
TpaekTtopuu. Kraccudukanus MONOXKEHUH paBHOBecHMss Ha IUIOCKOCTH. [loHsTHe
YCTOMYHMBOCTH IIOJIOKEHHSI PABHOBECUA IO JIAIyHOBY M aCUMTOTHMYECKOM yCTONYMBOCTH.
Teopust 06 yCTOWYMBOCTH 10 TUHEHHOMY MPUOINKEHHIO.

[TepBbie UHTETrpATIBI ABTOHOMHOW CHUCTEMBI. JIMHEHBIE OJHOPOIHBIE YPABHEHUS B YaCTHBIX
MPOM3BOJHBIX TMepBoro mopsanka. OOmmit Bun pemenus. 3agada Komm. Ilonsitue
XapaKTEPUCTUKHU.

DneMeHThl BapUallMOHHOTO ucuucienus. [Ipocreiimas 3agaua BapualiuOHHOTO UCUUCICHUS
u e€ HecloXkHble 0000meHus. BapuamnuonHas 3agaya NpyU HAJUYUH  OTPAHHYCHUM,
M30IMepuMeTpUYeCcKas 3aaua.

Teopust pyHKUMH KOMIIEKCHOI'O IIEPEMEHHOI0

1.

@OyHKIMS 0OTHOM KOMIUIEKCHOM nepeMeHHoH. uddepenunpyemplie GyHKINN KOMIJIEKCHOM
nepeMeHHoON. Ycnous Komm-Pumana. ['eomerpuueckuii CMBICI MOAYNISI M apryMeHTa
MIPOM3BOIHOM (PYHKIIMM KOMIUIEKCHON TIEPEMEHHOM.

PaBeHCTBO Hym0 mHTerpanga ot AuddepeHIrpyeMoid (GyHKIHUU MO 3aMKHYTOMY KOHTYpY,
cTsATHBaroIeMycs B Touky. MaterpansHas hopma Korm.

[Tonatue GpyHKuMU perynsapHoi B Touke U B obmactu. CtenenHsle paasl. IlepBas Teopema
AbGena. Kpyr cxomumoctu creneHHoro psga. [lounenHoe nuddepeHnupoBanue u
MHTETPUPOBAHUE CTENEHHBIX PsNOB. OKBUBWICHTHOCTh JIU(B(GEpeHIUpYeMOCTH U
perynspHocTd (YHKIUU M oOiacTu. PerynspHOCTP paBHOMEPHO CXOASIIErocs psjua M
PErysipHbIX (GYHKLUH.

Paznoxenue B psan Teinopa dyHkuuu, auddepeHunpyeMoil B OKPECTHOCTH TOUYKH. Psin
Jlopana. Dinementapusle Gpynxiuu Z", 6%, Sin Z, Cos Z, Sh Z, Ch Z u 1.1

W3onupoBanHble 0COOBIE TOYKH OJIHO3HAYHOIO xapakTepa. Knmaccudukanus: ycrpaHumas
oco0asi TOUKa, IOJIIOC, CYHIECTBEHHO oco0asi Touka. Xapakrepuzanus oco00i TOUYKH
¢GbyHKIMU B TEpMUHAX KO3 HUIMeHToB psija Jlopana.

[TonsiTre BhIYETA B M30JIMPOBAHHONW OCO0O0M TOYKE OJHO3HAYHOTO XapakTepa. Berancnenue
KOHTYPHBIX MHTETPAJIOB C IOMOIIBIO BHIYETOB.



Paznoxxenne wmepomopdHBIX (GyHKIMH Ha 2JeMEeHTapHble JpoOu. beckoHedHbIe
npousBeneHus. [IpuMepbl pa3noKeHUs HEKOTOPHIX MeNblX (YHKIUH B OECKOHEUHBIC
MIPOU3BEICHUS.

Teopema eIMHCTBEHHOCTH PETYISIpHON (DYHKIIMM, TPUHUMAIONICH 3a/JlaHHbIC 3HAYCHUS HA
MOCJIEZIOBATEILHOCTH TOYEK, Ipenel KOTOPOH COAEpKHUTCS B OO0JACTU PEryIspHOCTH.
AHnanmuTtrdeckoe mpojoinkenue. [loHsTHe TonmHOW aHanuTHYecKod (yHKIMU. OCHOBHBIC

n~

MHOTO3Ha4YHbIE dJIEMEHTapHbIe (PYHKINN V£ |n Z. Mousttue o PUMaHOBON TOBEPXHOCTH.
KondopmHbIle 0TOOpaXKeHMS, OCYIIECTBISEMbIC peryasipHbiMU (pyHkuusmu. I[loHsTue
OJTHOJIUCTHOTO  OTOOpakeHus. JpoOHO-TMHEHHbIE OTOOpaXKeHUST W UX  CBOMCTBA.
OToOpaskeHus1, OCYIIECTBISIEMbIC C TTIOMOIILI0 HEKOTOPBIX dJIEMEHTapHbIX QyHKIMHA. O0mas
Teopema Pumana o cymecTBoBaHMM KOH(DOPMHBIX OTOOpakeHWU (0e3 J10Ka3aTelnbCTBA).
[TpuHIMIT COOTBETCTBUS TPAHUI] IPHU KOHPOPMHOM OTOOPAKEHUH.

YpaBHeHusi MaTeMaTHYeCKON PU3NKHU

1.

10.

11.

12.

JIuneitnsle nu¢¢epeHIranbHble YPAaBHEHUS B YaCTHBIX MPOM3BOJAHBIX 2-TO MOpsAKa.
[IpuBenenne K KaHOHMYECKOMY BHIYy B Touke. Kiaccupukamus ypaBHEHHUH.
OnnunTUyeckue, TunepOooInyecKue U napaboauyecke ypaBHeHHUs.

Jluneiinple nuddepeHIuaTbHbIe YpaBHEHUS 2-TO TOpsSIKa Ha IUIOCKOCTU. [loHsTHE
XapakTepucTuku. [IpuBenenue Kk kKaHOHMYECKOMY BUIy B obusacTu. 3anaun Komu. Teopema
Komu-KoBaneBckoii (0e3 1oka3aTesnbCcTBa).

[lonsTHE KOPPEKTHOM KpaeBOM 3a/layul U1 ypaBHEHUS B YaCTHBIX NPOU3BOAHBIX. [Ipumepnl
HEeKOTOpBIX 3amau (3amauu Komm s ypaBHenus Jlammaca). [locTaHOBKa KilacCHYECKUX
3ajjay MaTeMaTtudeckoil ¢u3uku U ux ¢usmueckuil cmpica (3amadya Komm u cMmemnanHas
3aja4ya JJig ypaBHEHUS KoJieOaHMsI CTPYHBI, /Il YPaBHEHMs TEIUIONPOBOJHOCTH, 3a/1a4yd
Hupuxiie u Heiimana nyis ypaBuenus Jlamnnaca).

Wuterpanbublie ypaBHeHust ®penronpma. MHTerpaiabHble ypaBHEHHS C BbBIPOXKIEHHBIM
anpoM. Teopema dpenrosnbpma 11 UHTErpanabHbIX ypaBHeHUN dpearonbma BTOPOro poaa ¢
HENpepheIBHBIM sipoM (0e3 nmokaszarenbcTBa). O000IIeHWEe Ha Cioydail IMOJSIPHBIX sIep.
Mertoa nocinenoBarenbHbIX Tpubamxenuit u ps Helimana.

Wnterpanbuble ypaBHeHus @OpearosbMa BTOpPOro pojia € CHUMMETPUYHBIM  SAPOM.
CoOcTBeHHbIE 3HaueHHs U COOCTBEHHblE (DYHKIMHM, UX cBoMcTBa. Teopema I'mibOepra-
[IImMuaTa 0 pas3nokeHUH UCTOKOOOPA3HO MPEACTABUMON (PYHKIIMU B PsIi IO COOCTBEHHBIM
¢byHKIMAM si1pa (6e3 10Ka3aTeabCTBa).

3amaua [rypma-JInyBumns. @Oynkuus ['puna kpaeBoil 3amaum It OOBIKHOBEHHOTO
middepeHnmanbHoro ypasuenus. Csenenue 3agauu Lltypma-JInyBuiuis Kk HHTErpalbHOMY
ypaBHeHHIO0. CBOMCTBA COOCTBEHHBIX 3HAYEHUI M COOCTBEHHBIX (pyHKUMM 3amayun Lltypma-
JInyBuis.

3anaya Komm ans BosmHOBoro ypaBHeHus. @opmyna [lamambepa B ciyyae ypaBHEHHUS
KosnebaHus cTpyHbl. CyliecTBOBaHHE U €AMHCTBEHHOCTh perieHus. O01acTe 3aBUCHMOCTH
pelIeHns OT HayaJlbHbIX JaHHbIX.

CMeranHble 3a/1a4u s TUnepoonnyeckux ypaBHeHH. Meton dypre (MeToa pasjiesneHus
MIEPEMEHHBIX ). ENMMHCTBEHHOCTD peleHusl.

3amaya Komm 11 ypaBHEHMs TEIUIONPOBOJHOCTH. Teopema CylIEeCTBOBaHUS W
eauHcTBeHHOCTH. DopMmyia [lyaccona. @yHaaMeHTaIpHOE PEIIEHNE U €r0 CMBICIL.
CMemanHast 3ajaua /Ui ypaBHEHUS TeruionpoBoaHoctu. Metoa ®ypee (MeToa pasieseHus
MEePEeMEHHbIX). ENMMHCTBEHHOCTD pellieHus], MPUHIUI MaKCUMYyMa.

VYpaBuenue Jlamutaca u Ilyaccona. 'apmonnuyeckue ¢yHKIMH UM uX cBoMCTBAa. DopMysbl
I'puna. Teopema o cpennem ans rapMoHudeckux ¢GyHkuui. IlpuHnun makcumyma u
MUHUMYMa JUIl TApMOHUYECKUX (PYHKITUI.

3anava {upuxie nis ypasHenus Jlamnaca. @ynnamenrtanbHoe pemienue. [lonsatue pyHkuuu
I'puna nus 3amaun [Jupuxie. Pemenue 3amaun Jupuxiie 1 ypaBHenus Jlarmiaca B kpyre



MeroaoM Dypre. CymiecTBOBaHUE W €UHCTBEHHOCTh PEIICHHS 3a1aun Jlupuxie B o0mem
ciryyae (0e3 10Ka3aTenbCTBa).

13. 3agaua Heiimana mns ypaBHenmsi Jlammaca m Ilyaccona. HeoOXxomuMmble u q0oCTaTO4YHBIC
ycioBus €€ pazpemtuMocTi. CTeneHb HeonpeIeIEHHOCTH PELICHUS.

Jlureparypa

MareMaTH4YeCKHI aHAJIH3

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 mareMaTHku, T. 1 U T. 2.

Jluneiinas aaredpa

1. Bexnemumen /I.B. Kypc ananutuueckoil reoMeTpun U JTUHEHHOMN aJireOphl.
2. Tenphonn .M. Jleknuu mo auHEHHOM anredpe.

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

OO0bikHOBeHHBIE M (] PepeHIHAIbHbIC YPABHEHUS

®enoprok M.B. O0ObikHOBeHHBIE AU dEepeHIInaTbHbIE YPAaBHEHUS.

CrenanoB B.B. Kypc auddepennnanbHbIX ypaBHEHUH.

[TerpoBckuii N.I'. Jlekiuu mo Teopuu 0ObIKHOBEHHBIX AU(PEepeHIInaNbHBIX YPABHEHUN.
[ouTpsirun JI.C. OGbikHOBeHHBIE T (PepeHIINATbHBIC YPAaBHEHHS.
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Bomnpocs! 1151 pa3znenos:
o «/luckpeTHasi MATEMAaTHKA U MATEeMaTHYECKAas KHOEePHETHKA)
e «CucreMHBIH aHAIU3, yIPaBJeHNe U 00padoTKa nH(popMaN UK (110 OTPACIISIM)»

1. MaremaTnyeckoe NporpaMMHpoOBaHue

Beinmykible MHOXECTBa, BBIIYKJble (YHKIMH, CHJIBHO BBINYKJIbIe (YHKLHH, MX CBOMCTBA.
IIpaBuno muoxurenen Jlarpanxka. Teopema KyHa-Takkepa, ABOMCTBEHHas 3a7a4a, €€ CBOMCTBA.
Meron mnpoekiuu rpaaueHta Meton HerooTona. Meroa mnokoopauHATHOro crnycka. Meton
mrpadgubix  ¢yHkumid.  Meron — OapeepHBIX  QyHKUMH.  MeToxm  AMHAMHYECKOTO
nporpaMMmupoBanus. JIuneitHoe nporpammupoBanue. Cumiiekc-mMeTosl. [IBOHCTBEHHbIE 3ajaun
JMHENHOI0 NPOrpaMMHUPOBAHUS.

2. HccaenoBanue onepauuii, Teopusi urp

AHTaroHUCTHYECKHE WIpbl. MaTpuyHblE WIpPBI, TEOPEMAa O MHUHHMAaKce. BBITyKIO-BOTHYTBIE
AQHTAarOHMCTUYECKHUE UIPbl. Teopema CylecTBOBaHUS CEJI0BOM TOUYKU. beCKOAIIMIIMOHHBIE UTPBI
n nun. PaBHoBecue no Hamry. [Ipunnun rapantTupoBaHHOro pe3ysbrata. MUHMMAaKCHBIC 3a1a4H.
MHorokputepuanpHas ontuMuzanus. OntumanbHocTh 1o Ilapero. Jlexcukorpadudeckuii
MOIXO.

3.  OnTumanbHoe ynpasJieHHe

[TocTanoBKa 3a7a4 ONTUMAIBHOTO YIpaBieHHs, MX kKiaccuuranusa. [IpuHIMD Makcumyma
[TouTpsruna. KpaeBas 3amaya nmpuHuuna Makcumyma. JIuHeiliHas 3ajmada ObICTpOZEHCTBUS, ee
CBOICTBa (CyLIECTBOBAaHHME pEILIEHUS, YHUCIO MHepekiatoueHuit). IlpuHnun wmakcumyma u
BapUALIMOHHOE UCUUCIICHUE.

4, JIducKpeTHAasi ONTUMHU3ALMS
[lenouncnenHoe NMHEWHOE MporpaMMmupoBaHue (MeTo] ['omopu, cBOICTBa YHUMOIYJISPHOCTH
MaTpHIlbl OTpaHUYEHUI). MeToJ BeTBel W TpaHMIl (Ha mpUMepe 3ajad IeOYUCICHHOTO WU
OyneBa JTMHEHHOTO MPOTpaMMHUpPOBaHUs). BpeMeHHast CIIOKHOCTh pemieHHs 3a7a4 JTUCKPETHOM
ontumusanu. OcHoBHbIe Kiaccel ciokHocT (P, NP, NPC). NP-tpyanbie 3amaun (3amada o
pIOK3aKe, 3aj1a4a KOMMHUBOSDKEPA).

5. Teopusi pyHKUMOHAJBHBIX CHCTEM

[Tpo6nema nonHoThI. Teopema o mosHOTE cucTeM (DYHKIHMM BY3HAUHOU JIOTHUKU P2. ABTOMATHI.
Perynspuble coObITHS M UX MpEACTaBIEHUE B aBTOMaTaX. AJTOPUTMUYECKasi HEPa3peIIuMOCThb
npoOjaemMbl TOJIHOTHl U aBTOMAaToB. BblumcianMble (QYHKIMH. OKBHUBAJIEHTHOCTh Kjacca
PEeKYpCUBHBIX (YyHKIMH U Kiacca (YHKIMHA, BBIUMCIMMBIX Ha MallMHAaX ThIOPUHTA.
AnropuTMHuYecKasi HEpa3pelIMMOCTb MPOOJIEMbl SKBUBAJIEHTHOCTH CJIOB B aCCOLIMATHUBHBIX
UCYHUCIICHUSX.

6. AJredpa JOruKH, KOMOMHATOPHBII aHAJIU3 U Teopusi rpagos

OKBUBaJIEHTHbIE MTpeoOpa3oBanus GOpMyJl IBYy3HaYHOU JIOTUKH P2. OCHOBHBIE KOMOWHATOPHBIE
yuciaa. Meton BkItoueHUM — uckmoueHud. ['pagpl u cetn. Ouenku uucna rpagoB U cerei
Pa3IMYHbIX TUIOB. DWUIEPOBbI U FAMHJIBTOHOBBI TpadBbl.

7. YnpapJjsiiomme CUCTEMbI

[Tonsitue ynpasistomedn cucteMbl. OCHOBHBIE MOJIENBHBIE KJIACCHI YIPABISAIOLIMX CHCTEM:
TU3BIOHKTUBHBIE HOpPMalibHble  (OpMbI, (QOpPMYJbl, KOHTAKTHBIE CXEMbI, CXEMbl U3
(YHKIMOHAJIBHBIX AJIEMEHTOB, ABTOMAThl, MAaIIMHbI ThIOPHHTa, ONEPATOPHBIE AITOPUTMBI.
OcHoBHbIE POOJIEMBI TEOPUH YIIPABIISIFOIINX CUCTEM.

8. JIM3bIOHKTHBHBbIE HOPMaJIbHbIE GOPMBI



[Ipo6nema MuHUMH3aIUK OyieBbIX (QyHKIUN. JIM3BIOHKTUBHBIE HOpMaibHbIe Gopmbl (JJHD).
[TocTranoBka 3amaum B reoMeTpudeckoil ¢opme. JlokanbHble anroput™el noctpoenus JHO.
[Toctpoenne JTH® ), T (cymMMa TYIHKOBBIX) C IIOMOIIBIO JOKAILHOTO alTOPUTMA.

9. HHTe/LUIEKTyaJIbHbIE CHCTEMBI

JlexnapaTuBHOE TMpelICTaBlICHHE 3HAHUN: (pelMbl, CEMaHTHYECKUE CETH, OHTOJIOTHH.
[IpouienypHoe mnpencraBlieHHE 3HAHHWI: MPOAYKIIMOHHAS CHUCTEMa. OJBPUCTUYECKHE METOJbI
MOMCKA: TPOCTPAHCTBO COCTOSIHHMH, KaJHBIA IMOUCK, A¥*, JIydeBOM MOHMCK. DBPUCTHYCCKHE
METO/bl TOUCKA: TPAJAUCHTHBIA CIYCK, HWMHUTALMS OTXKHUra, TEHETUYECKUE aJITOPUTMBI.
Wnxenepusi 3HaHMiA: paboTa ¢ IKCIEpTaMu, OTJagka 0a3pl 3HaHWW. MammHHoe o0yuyeHue:
oOyuJaromasi ¥ TecToBasi BRIOOpKa, mepeodydeHue, 06aiileCOBCKIE U ONMTHMHU3AIIMOHHBIC METOTBI.

10. Apxurextypa I1O

Pa3paboTka apxuTeKTypbl mporpamMmmHoOro obtecredeHus: Kiaccel n uHTEp(deiichl B 00BEKTHO-
OPUEHTHPOBAaHHOM  MpPOTpaMMHUpOBaHUHM.  Pa3paboTka  apXHUTEKTypel  MPOrpPaMMHOIO
obecrieuenns: [IpoekTupoBaHmMe KJIaccoB: HacjeJOBaHHE W  arperanus, o0000IIeHHOe
nporpaMMupoBanue. Pa3paboTka apXWTEKTyphl MporpamMMHOro ooOecmedyenus: [laTTepHbl
npoekTrpoBaHus Kiaccos. [larrepusl Factory, Singleton, Wrapper u Adapter.

11. MammuHoe o0yyeHue

MamuHa onopHbeIXx BeKTOpoB. CyllecTBOBaHHWE W €QUHCTBEHHOCTh pelieHuil. HenuueiiHoe
o0oOmenne. CTaTUCTHYECKUH MMOAXO0J K OOY4YeHMI0, CPEeJHHM U SMIMPUYECKUH pUCK.
baitecoBckoe onTumaibHOE pemenre. Hactpoiika mapaMeTpoB pacrno3HaBaTesei, IepeKpeCTHbIN
U CKOJIB3AMN KOHTpOIb. [lepeoOyuenne. byctunr,  amroputm  AdaBoost.  Jluneiinble
kinaccupukaTtopsl co mTpadHbIMH (QYHKIHSAMH, TTOCTAaHOBKA 3a/auyd. BapuaHTBl JTUHEHHBIX
Kjaccu(pukaTopoB. BeposTHOCTHBIE NTUHEWHHbIE Kiaccu(uKaTopsl. JIMHEHHBIN TUCKPUMUHAHT
@uiuepa. Jloructuueckas perpeccus.

12. CrarucTHYecKHH aHAIN3 JAHHLIX

ba3oBple TOHATHS MaTEMaTH4YECKOM CTAaTHUCTHKU: CTATHUCTUYECKas THUIIOTE3d, CTAaTHUCTHKA
KpUTepHsl, (pakTudeckuil ypoBeHb 3HAUMMOCTH. Kputepun cornacus: npoBepka paBHOMEPHOCTH,
MOKAa3aTeNbHOCTH, HOPMAJIbHOCTH. MOJAENM M METOAbl NMPOBEPKHU OJHOPOIHOCTH BBIOOPOK.
OnHodakTopHas M ABYX(aKTOpHas MOJAEIM JUCIEPCUOHHOrO aHanu3a. Kpurtepum s
YIOPSAIOYECHHBIX anbTepHATHB. Kpurepuii Xu-kBagpar. AJTrOpUTMBI  KJacTep-aHaIU3a:
KpaTyaiiuii He3aMKHYTBIH IMyTh, MeToJ] k-cpemnux, amroput™m «®openby. Hepapxuueckue
npouenypsl. Jenaporpammsel. Koaddumumentsr xoppensuuu Ilupcona m Cnupmena. Meton
[JIABHBIX KOMIIOHEHT. [loBepurenbHblld dsumancount. YactHasg koppemsuusa. JIunennas
perpeccMoHHasl MoJenb. MeToabsl HCCIENOBAHMS PErPECCHOHHBIX OCTaTKoB. IIpomenypa
MIOIIArOBOM PETrPECCUM.

13. ®@opmanbHbIe A3bIKH, IAPCEPbI

Anroput™bl cuHTakcudeckoro ananmusa st KC-rpammaruk (anroputmbl CYK u Earley).
Anroput™m  DJlicHepa. [leTepMMHUpPOBAHHBIM CHUHTAKCUYECKUH aHaNu3 JUIsl  J€PEBHEB
3aBUCUMOCTEM.

14. OnTonorun

IToHsATHE «MHKEHEPHOW OHTOJIOTUU», Er0 UCTOPUS U OCHOBHBIE OIPEIEIEHNUS, CBSI3aHHBIE C HUM
(koHIIENT, SK3eMIUIsIp, aTpuOyT). HacnemoBanwe KOHIENTOB W OHTONOTHH. DopmalibHBIC
npeacrasnenus ontosoruit B IT. SA3piku RDF, RDFS, OWL, ux ocHoBHbIe Knaccel. TeopeTuko-
MHOXECTBEHHBI ToAX0a K moctpoeHuio oHTosoruii (BORO-meTom), ero ocHOBHBIE
MPEUMYILECTBA U HEJOCTATKHU.

15. OcHoBHBIE 321a41 M METO/IbI ABTOMATHYECKOH 00padoTKM TeKCcTa



CratucTuueckuidi MamIMHHBIA TiepeBos. OCHOBHOE ypaBHEHHME NepeBoja. Mojenu mepeBoja:
nocjoBHas, (pa3oBas, CHHTaKcuueckas. Mopenb s3blka (TIagKocTh mepeBoga). OCHOBHBIE
npoOjeMbl  paclio3HaBaHMs HMEHOBaHHbIX cyliHocTed. KommbrorepHas wmopdonorus B
pa3nnuHbIx 3aga4ax NLP. MeTtoabl neayrimkaniy TEKCTOB.

16. I'pammaTHYecKasi CHCTEMA eCTECTBEHHOI0 SI3bIKA

[IpuBeauTe MpUMEpHl M3 U3BECTHBIX BaM SI3BIKOB, B KOTOPBIX YCTAaHOBJICHHE Pa3HBIX HAOOPOB
HEJPEBECHBIX CBS3CH TPUBOIAUT K pPa3HbIM HMHTEpHpeTanusM. KakoBBI OCHOBHBIC 3JIEMCHTHI
ONKCAHMsI HEIPEBECHBIX CBSI3¢H B CHUCTEME aBTOMAaTHYEeCKOH 00paboTku Tekcra? KakoBwl
OCHOBHBIC NPOOJEMBI MpPU TMOMCKE KOHTpOJepa IJIsi HEAPEBECHOH CBSA3M B Cilydyae KOHTPOJSA
pediekcuBOB U MecTOMMEHUH TpeTbero Jmna? [IpuBequTe mpuMephl U3 U3BECTHBIX BaM SI3BIKOB.
Jaiite ornpeneneHus 1/WiIu IpUMEPHI IS CIETYIOIUX TEPMUHOB: c1080opma, nekcema, mopa,
Mopgema; crosousmenerue, ci106000pazosanue. Jlaiite onpeneneHus W/WIN TPUMEPHI s
CIICAYIOUIMX TEPMHUHOB: 2paAMMAMUYecKas Kamezopus, 2pamMmeMd, epamMmMamuyecKull
noxkazamenv, (Mopghonocuueckas) napaouema. Jlaite onpeneneHus W/WIA TPUMEPH IS
CIICAYIOUIMX TEPMHHOB: CEMAHMUYECKas BAleHMHOCMb, CUHMAKCUYECKas B6aleHMHOCMDb,
napmuyunanm (= y9aCTHUK CUTYaLUH), cunmaxcuveckuil akmanm (= argument), cupkoncmanm
(adjunct), cemammuueckas poav, cummakcuweckas @yukyus, ouamesa. JlaiTe onpeaeIeHUS
U/WIIN TIPUMEPBL: ePAMMAMUKA COCMABTAIOUUX, 2PAMMAMUKA 3A6UCUMOCTEN, HENPOEeKMUBHAS
cmpyKmypa — 3asucumocmell,  CUHmMaxKcuueckas (= CMpPYKmMypHas)  HeOOHO3HAYHOCHID.
[lepeuncnure, CKOJIBKO CMOXKETE BCIIOMHUTH: uacmu peyu (TIArol, CYNIECTBUTEIBHOE, ...);
munvt cocmasaaowux (VP, NP, ...); cemanmuueckue ponu (AreHt, ...); cunmakcuuecxue
Gynxyuu (MoISKaIIee, MPsSIMOE JIOMOJTHCHHE, ... ).
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