IMPOT'PAMMA BCTYIUTEJBbHOI'O UCIIBITAHUSA
MO KOHKYPCHOM I'PYIIIIE
«®IIMU MATEMATUKA U MEXAHUKA»
IS HOCTYHAIOIIIUX B ACIMPAHTYPY

Ha BcTynmuTensHOM HMCHBITAaHUHM OyAyT 3aJaHbl BOIPOCHI MO BBITYCKHOW KBaNTH()UKAITMOHHON
paboTe U BONPOCH! U3 pasziena, COOTBETCTBYIOLIETO CHEMAIN3alMy U HAIpaBJICHUIO Oyaylien
Hay4YHO- MCCJIE0BATEIbCKON JEATEIbHOCTH IIOCTYIIAIOLIETO.

Bonpocsl 1o BbINYCKHON KBAJIM(PUKAIMOHHOH padoTe (MAarucTparypa WM clenuaJanTer)
1. OcCHOBHBIE NTOJIOKEHUS.

2. Hosu3sHna.
3. AKTyaJIbHOCTb.

Bomnpocsl 11 cnenuaan3anum:
o «1.1.6. BoiuncianreabHass MATEMATHKA)
o «1.1.7. TeopeTnueckasi MEXaHHKa»

MareMaTnyecKui aHaJIu3

1. Ilpenensl nocnenoBarenbHocTH. Kpurepuit Kommu. CyiecTBoBaHue mnpeaeina y MOHOTOHHO
BO3PACTAIOIIE OTrPaHMYEHHOM CBEpXYy IOCIENOBAaTEeNbHOCTH. Teopema bonbpLano-
Beiiepirpacce 0 CylmEeCTBOBAHUM CXOASIICHCS MOIANOCIEI0BATEIBHOCTH Y OTPpaHUYEHHOU
II0CJIEZIOBATEIILHOCTH.

2. Ywucnossie psaasl. Kputepuit Komm. [IpusHaku cxoquMocTy (Ipu3HaKU CpaBHEHUS, TIPU3HAK
Hamam6Gepa, npuzHak Jleitoauma, npusHak Jupuxie).

3. TIlpenen ¢yukmuu. HenpepriBHbie pyHKIMH. CBOMCTBA HEMPEPHIBHBIX (PYHKITUN HA OTPE3KE
(Teopemsl BeiiepmTpacca 06 OrpaHUUYE€HHOCTH U TOCTHKUMOCTH BEpXHEH M HU)KHEH TpaHu.
Teopema Komu o mpoMexyTodHBIX 3Ha4eHHIX). OO00OIIeHNsT Ha MHOTOMEPHBIN CITydail.
CymiecTBOBaHHE OAHOCTOPOHHHMX TPEAENOB Yy MOHOTOHHBIX (yHkmmii. Teopema o
HEMPEPBHIBHOCTH OOpaTHOM (YHKIIMM H HENPEPHIBHOW MOHOTOHHOW. PaBHOMepHas
HENPEPBIBHOCTb.

4. Juddepenmupyempie (QyHKIUU OIHOM U HECKONbKHX THepeMeHHBbIX. [IpousBogHble U
muddepenmman. Dopmyna Teitnmopa s QyHKIUA (OZHOM M HECKONBKHX IEPEMEHHBIX).
Pager  Teiimopa. Onementapubie ¢yHkiuu. Teopema o HesBHbIX (yHKIusax (0e3
JTIOKa3aTeIbCTBA).

5. Beobruncnenue mnpenenoB c¢ nomouibio  (opmynsl  Teitnopa. JlocTarouHsie ycloBHs
MOHOTOHHOCTH auddepeniupyeMoir  ¢GyHKimu. Beimykieie ¢yHkmun. Jloctaroynsie
YCIJIOBUS BBIMYKJIOCTH (PYHKIMU ABa pa3a AuddepeHunpyemMoii Ha HHTepBaje. ACUMITOTHI.

6. OkcTpeMyMbl (QYHKIUA OFHOM ¥ HECKOJIBKHX TepeMEeHHBIX. HeoOxomumble yCIoBHSA
skcTpemyMma. Jlocrarounbie ycinoBus dKcTpeMyMma i JuddepeHunpyeMbix (QyHKITHA.

7. MWurerpan Pumana. HeoOxoaumMblie 1 JOCTaTOUHBIE YCIOBHSI HHTETPUPYEMOCTH (DYHKIIUH 110
Pumany. Teopema o cpennem. IlepBooOpasnas ¢opmyna JleitOuuma-Herorona. ®@opmyna
UHTETpUpoBaHus 1o 4acTtaM. HecoOcTBeHHble uHTerpanbl. [Ipu3Haku CXOAMMOCTH
HecoOCTBEHHBIX UHTerpaioB. [Ipusnak Jupuxie.

8. Ilonstue xparHoro uHTerpanga no Pumany. CBeneHue KpaTHOrO MHTErpaia K MOBTOPHOMY.
3ameHa NepEeMEHHBIX B KPATHBIX UHTETpaIaX.

9. [IloHsaTne T1agKOW KpHUBOM, IVIAAKOM TMOBEPXHOCTH, HMX MapaMETPUUYECKOE 3aJIaHHUE.
OrnpezeneHne AJIMHBI KPUBOM, IJIOIIAINA KyCKa MOBEpXHOCTU. KpUBOIMHEWHbIE HHTETPAJIb
MIEPBOTO ¥ BTOPOro pojaa. [loBepXHOCTHBIE MHTETPaJIbl IEPBOTO U BTOPOTO POAA.

10. ®opmyna I'puna Ha miockoctu. Popmyna [Maycca-Octporpanckoro. dopmyna Crokxca.
Huddepenunansupie onepanuu. ['paauenT, nuBeprenuus, potop (Buxps). Kpusonuneinbie



11.

12.

13.

14.

15.

MHTETpalbl HE 3aBUCAIIUE OT MyTH WHTErpupoBaHus. [loTeHIMAalbHbIE BEKTOPHbBIE MOJS.
[Tonubril muddepenman, HeoOXOAUMBIE YCIOBHUS, TOCTATOYHbIE YCIOBHUS.
OyHKIMOHANBHBIE TOCIEIOBATENbHOCTH U psnbl. PaBHOMepHas cxoaumocTs. Kputepuii
Komm paBHOMepHoOil cxomumoctu. I[Ipu3nak BeliepmTpacca paBHOMEPHOW CXOIMMOCTH
HenpepbIBHBIX (QYHKIUI. TeopeMbl 0 MOUJICHHOM MHTErPUPOBaHUU U AU(dEpeHIUPOBAHUN
(YHKIIMOHATBHBIX PSIOB.

WuTerpanpl, 3aBUCAIIME OT MapaMmerpa. PaBHOMepHas CXOAMMOCTb HECOOCTBEHHOTO
MHTErpana,  3aBUCALIET0O  OT  MapameTpa. leopeMbl O  HENPEpPHIBHOCTH U
mubdepeHIIMPYEMOCTH HHTETPAJIOB, 3aBUCSIINX OT MapaMeTpa.

Psaabl @ypre 1o Tpuronomerpuueckoi cucreme. CxonuMocTs psiioB Pypbe 1Isl KyCOUHO-
rnaakux Qyskui. [lopsgok yOwsiBanus koddduimentoB dypre mansa l-pa3 HenmpepbIBHO-
muddepernupyeMoil pyHknun. PaBHOMepHash cXoquMOCTh psiga Pypwe Ui HEMPEPHIBHO-
muddepennupyemoit pyaknuu. PaBHOMepHOE TpHOIMKEHHE HENpPEephIBHBIX (YHKIIUNA Ha
OTpe3Ke TPUTOHOMETPUUECKUMHU MTOJIMHOMAaMU U MHOTOYJICHAMH.

MunumanbHoe cBolicTBO kodhdunmentoB dypre. HepaBenctBo baccenst m paBeHCTBO
[TapceBans. [TonsiTre runbOepTOBA MPOCTPAHCTBA U A0CTPAKTHBIX psioB Dypbe 1Mo moaHOH
OPTOHOPMHUPOBAaHHOH cucTeme. Teopema O CXOOMMOCTH U cpeaHeM psnoB Dypwe MO
TPUTOHOMETPUYECKOH cucTeMe st PyHKIIUHN, HHTETPUPYEMOH C KBapaTOM Ha OTpPE3Ke.
[TpeoOpaszoBanus dypre. Popmyna obpamenus. [IpeobpazoBanue Oypbe NPOU3BOIHON U
IIPOM3BO/IHAA ITpeoOpa3oBanus Pypre.

Jluneiinas aareopa

1.

[TonsiTue  smHeNHOro  mpocTtpaHcTBa.  OmpeneneHUue  JIUHEWMHO  3aBUCMMOCTH U
HE3aBUCHMOCTH BEKTOPOB. Pa3MepHOCTh JIMHEMHOrO NPOCTPAaHCTBA. bas3uc, KOOpAMHATHI
BEKTOpa, (opMyJibl IpeoOpa3oBaHUs KOOPIMHAT IPH MEPEX0/ie OT OHOro Oa3uca K APyromy.
Marpunsl 1 nedcTBus Haj HUMM. JleTepMHHAHT KBaApaTHOM MarTpuubl. PaHr Marpuiisl.
OKBHUBAJIEHTHOCTh €r0 JIByX OIpPEAEICHUN B TEpMUHAX JMHEHMHON HE3aBUCHMOCTH CTPOK
(vmu cTONOIIOB) MATPHIIBI M B TEPMHUHAX HEPABEHCTBA HYJIIO MUHOPOB.

Cuctembl JMHEHWHBIX anreOpanyeckux ypaBHEHHMH. PemieHue OXHOPOAHON CHUCTEMBI.
Pemenne HEOMHOPOOHOM CHCTEMBl JMHEHHBIX YypaBHeHHMH. Kpurepuii coBMECTHOCTH
Kponekepa-Kanemnu.

JluneliHple mpeoOpa3oBaHMA B N-MEPHOM MPOCTpaHCTBE. Marpuma JHHEHHOTO
npeoOpa3oBaHust U €€ cMbIci. VI3MeHeHue MaTpulbl JMHEHHOro npeoOpa3oBaHUs MpHU
3ameHe Oasmca. OOnMacTh 3HAYCHWH JUHEHHOrO TIpeoOpa3oBaHUS H €ro Marpuia.
[TpousBeneHre TMHEHHBIX TPeoOpa30BaHUIA.

CoOcTBeHHBIE  BEKTOpPHI M COOCTBEHHBIE  YHWCIAa  JIMHEHHOTO  IpeoOpa3oBaHUsl.
XapakTepucTU4eCKui MHoOrowieH. JIuHelHas HE3aBHCHMOCTb COOCTBEHHBIX BEKTOPOB,
OTBEYAIOIIMX PA3JIUYHbIM COOCTBEHHBIM 3Ha4eHMsIM. Marpuna auHeiiHoro npeoOpa3oBaHus
B 0a3uce M3 COOCTBEHHBIX BEKTOpOB. JKopmaHoB 0a3uc JIMHEHHOro HpeoOpa3oBaHUS MU
JKopnanoBa HopmanbsHas popma (0e3 J0Ka3areabCTBa).

CkassipHOE IIpOM3BElEeHUE B OBKIMAOBOM IIpocTpaHCTBAa. KoopanHaTHOe mpencTaBieHHE
CKaJIsipHOro npousBeaeHus. OproHopMupoBaHHbIN O6a3uc. [Ipouiecc oproronanuzanuy.
[ToHsTHE CaMOCONpPSHKEHHOTO JIMHEHHOro mnpeoOpas3oBaHus. CBoicTBa €ro COOCTBEHHBIX
3HAUEHHUH U COOCTBEHHBIX BEKTOPOB. Marpwiia caMoCOonpsKeHHOTO TPeoOpa3oBaHHUS.
OproronaneHele  IpeoOpa3oBaHus.  MaTpula  OPTOrOHAJIBHOIO  MpeoOpa3oBaHUs.
OproronansHble MaTpulibl. [lepexoq OT 0HOTO OPTOrOHAIBLHOTO 0a3nca K Jpyromy.
bununeitnsle n kBagpatuuHble ¢opmbl. WX marpuiel u ¢opMynbl nepexoia OT OIHOTO
O6asuca k gapyromy. llpoBeneHuwe KBaapaTU4HOW (GOPMBI K KAHOHUYECKOMY BHIY B
OPTOHOPMHPOBAaHHOM 0a3uce. 3aKOH WHEpUUM JUIs KBaJapaTHuHbIX QopM. IlonsTue
MOJIOKUTEIILHO ~ OTpesieNieHHor  kBaaparuyHoil (opmbl. Kpurtepmit CunmbBectpa (0e3
JI0Ka3aTeNIbCTBA).



OO0bIkHOBeHHBbIE TU(PepeHInATbHbIE YPABHEHUS

1.

10.

OneMeHTapHble METOAbl MHTETPUPOBAHMS YpPaBHEHHI MepBOro mnopsijaka (ypaBHEHHS C
pa3fensomMMU  MIEPEeMEHHBIMU, OJHOPOAHBIC ypaBHEHUS, JUHEHHBIE YypaBHEHHUS,
ypaBHeHHs bepHy/uH, ypaBHEHHUS B TOJHBIX T depeHanax).

Teopembl CyHIECTBOBaHMS M €IUHCTBEHHOCTHM pelleHus 3anaud Komm 1j1s ogHOTO
ypaBHEHHUs 1-To mopsaka M JUis CUCTEMbI N ypaBHEHUH 1-T0 MOpsAJiKa C N HEU3BECTHBIMU B
HopManbHOH  (opme  (0e3  mokazarenbcTtBa). Crenuduka  cioydas — JTHHEHHBIX
Qg depeHIraIbHbIX ypaBHEHUH.

JluneiiHble ypaBHEHHS N-TO TOpSAAKAa C TOCTOSHHBIMU Koddduumentamu. Pemienue
OJHOPOJHOTO ypaBHEHHs. PelieHne HEOIHOPOIHOIO YpPaBHEHMs CO CIELMAIBHOM NpaBoOM
YacThIO B BUJI€ KBa3UIOJMHOMA. YpaBHEHHE Dilnepa.

Pemienne OQHOPONHON CHCTEMBI TEPBOTO TOpPSIKA C TOCTOSHHBIMH Kod(duumeHramu
(ciryJait mpoCThIX KOPHEH).

JluHeliHple ~ ypaBHEHHMS N-TO  TOpSAKA C  MEPEeMEHHBIMH  KOA((UIMEHTaMHU.
@dyHaamMeHTallbHAs CHCTEMa pEIleHUN OIHOPOJHOTO YpaBHEHHS U € € CYLIECTBOBAHME.
Onpenenurens Bponckoro. ®opmyna JlnyBwwis. BO3MOXHOCTH TOHMIKEHHUS MOPSAKA
OJHOPOJHOTO YypaBHEeHMs. PelieHue omHOPOAHOTO ypaBHEHUs. PelieHue HEOTHOPOTHOTO
ypaBHeHUs. MeTon Bapranuii Ipon3BOIbHBIX TOCTOSHHBIX.

CucreMbl JTHHEHWHBIX YPaBHEHHMI MEpPBOTO TOpPSAKAa C MEPEMEHHBIMU KOI(PPHUIIMEHTaMU.
@yHIaMEHTAIbHAS CUCTEMa pEUICHUM OJHOPOAHOM CHCTEMBI M €€ CyLIECTBOBAaHHE.
®opmyna JlnyBusuia. MeToa Bapuanuil mpOU3BOIBHBIX MOCTOSIHHBIX OTHICKAHHMI YaCTHOTO
pelieHnss HeoJHOPOAHOU cucTeMbl. CTpyKTypa OOIIEero peieHus.

[TonsiTrie 00 ypaBHEHHIX, HE Pa3pelIeHHBIX OTHOCUTENBHO cTapiiel mpou3BoaHoit. Ocoboe
pelieHue.

ABroHomHBIe cucTeMbl. [lonokenue paBHOBecusi. ®as3oBasg T™IOCKOCT, H  (pa3oBbIe
TpackTopuu. Kiaccudukamus TIOJIOKEHUH paBHOBECUS HA IUIOCKOCTH. [loHsTHE
YCTOWYMBOCTU TIOJOKEHUS paBHOBecHs MO JISMyHOBY M aCUMTOTHYECKOW YCTOMYHMBOCTH.
Teopust 06 yCTOHYMBOCTH 1O JTUHEHHOMY MPUOIMKEHUIO.

[TepBbie uHTErpagbl AaBTOHOMHON cUCTeMbI. JIMHEHbIE OTHOPOIHBIE YPABHEHUS B YACTHBIX
MPOU3BOMHBIX mepBoro mopsiaka. OOmwmit Bua pemenus. 3amada Kommu. [lonsitue
XapaKTEPUCTUKH.

OneMeHThl BapHallMOHHOTO ucuucieHus. [Ipocreiimas 3a1a4a BapualiliOHHOTO UCYUCIICHUS
u e HeclokHble 0000meHus. BapuanuoHHas 3amadya NpU HAJIUMYUK OTPAHUYCHUH,
n30NepUMeTpHUecKas 3a1a4a.

Teopust pyHKIUI KOMILIEKCHOI'O IIEPEMEHHOI0

1.

DyHKIMS OAHOW KOMILJIEKCHOH nepemeHHou. [(uddepennmpyembie GyHKIIMA KOMILIEKCHON
nepemeHHo. YcnoBus Komm-Pumana. I'eomerpuueckuil cMbIC MOAYJAsSs M apryMeHTa
MPOU3BOIHON (DYHKIIMHM KOMIUIEKCHOM ITEPEMEHHOM.

PaBencTBo Hymto mHTerpana ot auddepeHurpyeMol (QyHKIUH MO0 3aMKHYTOMY KOHTYDY,
cTsaruBaromemMycs B Touky. Materpansnas gopma Komru.

[TonsiTHe GyHKUIUHN peryasipHOil B Touke W B obnactu. Crenennsle psusl. [lepBas Teopema
Abens. Kpyr cxomumoctu creneHHoro psaa. llowiennoe nuddepeHuupoBanue u
UHTETPUPOBAHUE CTEMEHHBIX PAJOB. OKBHUBAJCHTHOCTh JIUPPEPEHIUPYEMOCTH U
peryasipHocTd (QYHKIUMM M 00jacTH. PerynsipHOCTh paBHOMEpPHO CXOASIIErocs psaa H
perynsipHbIX (PyHKITHHA.

Paznoxxenne B psang Teinmopa dyHkuuu, auddepeHIupyeMold B OKPECTHOCTH TOYKH. Psn
Jlopana. Dnemenrapusie Gpynxuun 2", &, Sin Z, Cos Z, Sh Z, Ch Z u T.11.

W3onupoBanHble 0coOble TOYKM OAHO3HAYHOTO xapakrepa. Knaccudukanus: ycTpaHumas
ocobast TOdYKa, IOJIIOC, CYIIECTBEHHO 0c00as TOouka. XapakTepu3alus 0CO00H TOYKH
¢dbyHKIIMK B TepMuHax koddduimento psna Jlopana.

[TonsiTHe BBIYETA B M30JMPOBAHHOW 0CO0O0M TOYKE OJHO3HAYHOTO Xapakrepa. BeramcieHue
KOHTYPHBIX HHTEIPAJIOB C IOMOULIbIO BBIYETOB.



Paznoxxenne MepomopdHbIX (yHKIMA Ha dJeMEHTapHble JIpoOu. beckoHewHble
npousBeneHus. [lpuMepsl pa3iokeHUsT HEKOTOPHIX IeNbIX (QYHKIUNA B OECKOHEUHBIC
IIPOU3BEICHUS.

Teopema eIMHCTBEHHOCTH PETrYJISIpHOW (DYyHKIIMHU, MPUHUMAIOIICH 3a/JlaHHbIC 3HAYCHHS HA
MOCJIEZIOBATEIBHOCTU TOYEK, IMpenedl KOTOpPOH COAepKHUTCS B 0OIacTH PEryIsipHOCTH.
AHanmuTHUecKoe npoobkeHue. [lonaTrue nonHou aHamuTrndeckor GyHKIur. OCHOBHBIC

—

nj
MHOTO3HAYHbIE AIIEMEHTapHbIE PYHKIIUU V&1, 7 Houstre 0 puMaHOBOI TOBEPXHOCTH.
Koundopmuble 0TOOpaKeHUS, OCYIIECTBIsEMbIe perysipHbiME  pyHKIMAMuU. [loHsTHE
OTHOJUCTHOTO  OTOOpaxkeHus. JlpoOHO-TuHEIHBIE OTOOpaKeHHUSI U WX  CBOMCTBA.
OToOpakeHus1, OCYIIECTRISIEMbIC ¢ TIOMOIIBIO HEKOTOPBIX dIeMEHTapHbBIX (QyHKIHH. OO0rmast
TeopeMa Pumana o cymiecTBOBaHMM KOH(OPMHBIX OTOOpaxkeHuil (0e3 10Ka3aTelbCTBa).
[TpuHIHIT COOTBETCTBUS TPAHUI] PU KOHOOPMHOM OTOOPAKCHUH.

YpaBHeHHsI MATeMATHYeCKOH (PHU3UKH

1.

10.

11.

12.

Jluneiinble nuQQepeHnraIbHble YpaBHEHHS B YaCTHBIX HPOM3BOIAHBIX 2-TO MOPSIKA.
[IpuBenenne K KaHOHMYECKOMY BUAOy B Touke. Kiaccudukanusi ypaBHEHUH.
OnnunTudeckue, runepOoInuecKkrue 1 napadoanyecKue ypaBHEeHusI.

Jluneiinbie muddepeHnranbHbple  ypaBHEHUS 2-TO TOpsaKa Ha TIJIOCKOCTH. [loHsThe
xapakrepucTuku. [IpuBeneHne Kk kaHoHUYeCKOMY BHIy B obnactu. 3agaun Komm. Teopema
Komm-KoBanesckoii (0e3 moka3arenbcTa).

ITonsiTE KOPPEKTHOM KpaeBOH 3a/auu AJIs YpaBHEHMsI B YaCTHBIX MPOU3BOAHBIX. [Ipumepsl
HEKOTOPBIX 3amad (3amaun Komm st ypaBHenmsi Jlammaca). [loctaHoBKa KiacCMYECKHUX
3ajjad MareMaTudyeckoil (u3uku M uX ¢u3uueckuil cMmbicn (3agada Komm u cMerranHas
3ajaya JUIsl ypaBHEHUS! KoyieOaHUsSl CTPYHBI, Ui YpaBHEHHUS TEIJIONPOBOAHOCTH, 3a/a4d
Hupuxne u Heiimana juist ypaBuenus Jlamnaca).

WNurerpanbusle ypaBHeHHss @penronsma. VHTErpaibHble ypaBHEHUS C BBIPOXKJICHHBIM
anpoM. Teopema @penronbma Uit HHTETpaIbHBIX YpaBHeHUH Ppenroabma BTOPOro pozaa ¢
HEnpephIBHBIM si7jpoM (0e3 nokazarenbcTBa). OOo0OIIEHME Ha ciydyall MOJISPHBIX SEp.
Mertoz nocnenoBareabHbIX TpubImKeHuii u psaa Helimana.

WNurerpanbuble  ypaBHeHuss @Dpearonbma BTOPOro poaa ¢ CUMMETPUYHBIM  SIPOM.
CoOcTBeHHbIE 3HAYEeHUsI U COOCTBEHHbIE (PYHKIMM, UX CBOMCTBAa. Teopema I'mnpbepra-
[IMuaTa 0 pa3nokKeHWH UCTOKOOOPa3HO MpEeACTaBUMON (PYHKIMHU B psAJ MO COOCTBEHHBIM
byHKIMIM sifipa (6e3 J0Ka3aTenbCcTBa).

3amaua [lrypma-JluyBumis. ®Oyskius [puHa kpaeBod 3amauu i OOBIKHOBEHHOTO
muddepennmanbHoro ypapHenus. Cenenue 3agaun Ltypma-JInyBuinist K HHTErpaJlbHOMY
ypaBHeHHIO. CBOWCTBA COOCTBEHHBIX 3HaYE€HUI M COOCTBEHHBIX QyHKIMHA 3axaun lITypma-
JIlnyBuis.

3anaua Komm gy BonHoBoro ypasHenus. ®opmyna [lamambepa B ciiydae ypaBHEHHS
konebanus cTpyHbl. CyliecTBOBaHME M €IWHCTBEHHOCTH perieHus. O0nacTh 3aBUCUMOCTH
pemeHus OT Ha4aJIbHBIX JAHHBIX.

CMmemanHble 3a1a4u s Tunepoonnueckux ypaBHeHuil. Meron dypbe (MeTon pasaeneHus
NEPEMEHHBIX). EMMHCTBEHHOCTD pellIeHuUsI.

3agaya Komm [ ypaBHEHMS TEIUIONPOBOJHOCTU. TeopeMa CylIECTBOBaHUS H
enuHcTBeHHOCTH. DOopMmyna [lyaccona. @yH1aMEHTAIBHOE PELIEHUE U €TO CMBICIL.
CMmemanHas 3agada JUisl ypaBHEHUS TeIIONpoBogHOCTU. MeTon Dypbe (MeTo pa3aeneHus
NEePEMEHHBIX). EMMHCTBEHHOCTD pellleHus], MPUHIUI MaKCUMYyMa.

VYpasuenue Jlamnaca u Ilyaccona. 'apmonmnueckue (GyHKIUU U uX cBoicTBa. DOpMyIbI
['puna. Teopema o cpemneM mnsi rapMoHM4YecKuX (GyHKumd. [IpuHIHMIT MakcuMyma u
MUHUMYMa I TApMOHHYECKHUX (DYHKITHI.

3amaya [upuxne mis ypasHenus Jlaruaca. dynnamenransHoe pemienue. [loasatue yHKIpm
I'puna nna 3amaun Qupuxie. Pemenue 3anaun Jupuxne mis ypasHenus Jlamiaca B kpyre



MetonioMm dypre. CymecTBOBaHUE U €TMHCTBEHHOCTH pellieHus 3aaa4u J(upuxie B o0mem
ciydae (0e3 10Ka3arenbCcTBa).

13. 3amaua Heiimana nns ypaBHenus Jlammaca u Ilyaccona. HeoOxoaumble M AOCTAaTOYHbBIE
ycioBus e€ pazpemuMoctu. CTeneHb HeONpeAeIEHHOCTH PEILICHUS.

Jlureparypa

MaremaTH4yeCKuil aHAIU3

1. Kynpssues JI.[I. Kypc maremarnyeckoro ananmsa, T. 1 u T. 2.

2. Huxonbsckuii C.M. Kypc Maremarndeckoro aHanusa, T. 1 u T. 2.

3.  ®wuxrenronbil I'M. Kypc nuddepeHunmaibHOro 1 MHTErpasbHOTO UCYUCIICHUS, T. 1, T. 2 U T.
3.

4. CwmupnoB B.U. Kypc Bbiciiel MaTeMaTuky, T. 1 U T. 2.

JInneiinas aaredpa

1. bexnemumes J[.B. Kypc ananutuyeckoit reoMeTpun v IMHEHHON anreOpshl.
2. Tenpponn M.M. Jlekuu no auHeiHOH anredpe.

3. Kypom JL.T. Kypc Briciieit anreopsi.

OObIkHOBeHHBIC (P PepeHnnaIbHbIC YPABHECHHSA

®enoprok M.B. O6bikHOBeHHBIE MU hepeHIInanbHble ypaBHEHMUS.

Crenanos B.B. Kypc auddepennnanbHbIx ypaBHEHHI.

[Terposckuii N.I". Jlekuuu no Teopun 0ObIKHOBEHHBIX AU((epeHIInanbHbIX ypaBHEHUH.
[MouTpsirun JI.C. O6pIkHOBeHHBIE O] PepeHInaTbHbIC YPaBHEHHS.

Cmupnos B.U. Kypc Beicmieil MmaremaTuky, T. 2.

kW=

Teopust pyHKIUIT KOMILUIEKCHOIO MePeMEHHOI0

1. Cunmopos 0.B., ®emoprox M.B., IlaOynun M.U., Jlekuuu no Teopuu (yHKIMH
KOMIUIEKCHOTO ITIEPEMEHHOTO.

2. JlaBpentbeB M.A., llIabar b.B. MeTonb! Teopun pyHKIMNA KOMIIEKCHOTO IEPEMEHHOTO.

[TpuBanos 1.W1. Beenenue B Teopuio (GyHKIIHUA KOMIUIEKCHOTO ITIEPEMEHHOTO.

4. Mapkymesuu A.M. Teopust ananutuueckux QyHKIUM T. 1. 1 T. 2.
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YpaBHeHus: MaTeMaTHYeCKO# (PU3uKHU

1. Tuxonos B.H., Camapckuii A.A. YpaBHEeHUS MaTEMaTUUYECKON (PUHKH.
2. Terposckuit N.I'. JIekiuu 00 ypaBHEHHUSAX ¢ YaCTHBIMHU ITPOU3BOIHBIMHU.
3. Brnagumupos B.C. YpaBHeHus MareMaTu4eckor PU3HUKH.

4. CwmupaoB B.1. Kypc BbIciIel MaTeEMaTUKU T. 2 U T. 4.

BeruuciaurenbHasi MaTeMaTHKA

1. Pemenue cucrem HenuHeiHbIX ypaBHeHMH. Meron Hbrotona. Teopema o kBajgparuyHOU
CKOPOCTH CXOIMMOCTH. MeToapl MNpPOCThIX HWTEpaluid, aHajdu3 CXOAMMOCTH. Mertoa
IIPOAOJKEHUS 110 TapaMeTpy.

2. UYwucnennoe muddepenuupopanue. OCHOBHbIE Pa3HOCTHBIC AaNMPOKCHUMAIUUA MEPBBIX U
BTOPBIX MPOU3BOAHBIX. OmMOKa anmpoKCUMAIMH, OMNOKa OKpyriieHus. ONTHMaJIbHBIHN mar
yucIeHHOTro qudpepeHnnpoBaHus.

3. UYucnennoe uHTerpupoBanus 3amaun Komm mns cucrem OIY. Metox ceTok, mpocTeiiime
pa3HOCTHBIE cXeMbl (SIBHas M HesBHas CXeMbl Diiyiepa, cxema ¢ IIEHTPaJIbHON Pa3HOCTHIO).
Peanu3zanus pasHOCTHBIX cxeM. Omnoka annpoKCUMAaluy, KpUTEPUU MaJIOCTH Il1ara CETKH.

4. Metonel Tuna Pynre-KyTThl, OCHOBHas KOHCTPYKIIHS, adrOpHTM peanu3aruu. [IpoGiema
CXOIMMOCTH ME€TO/a. YCTOWYMBOCTH MeTon0B PyHre-KyrTTel. Teopembl 0 cX0quMOCTH NpU
Pa3HBIX MPETIOKEHUAX 0 MaTpHIle fx(X).

5. Kectkue cucremsr OY (OKC OAY). Uucnennsie MeTONbI pelieHus. A — ycroitunBsie, A(a)
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— YCTOWYUBBIE METOJBI. ACUMIITOTUYECKAsT YCTOWYUBOCTb.

kpaeBbie 3amaun s cucteM OJ1Y. [locranoBka o0riei (MHOTOTOUYEUHOM) KpaeBoil 3a/1auu.
JluneitHble KpaeBble 3a7jauyl, UX pEIICHUs 3a7a4 K (pyHIaMeHTaIbHOW CHCTEMbI PEIICHUS.
CaeneHust TMHEWHOM KpaeBoM 3a/1aun K 3aqadaM Korm.

Henuneiinbie kpaeBble 3amaum g cuctem OJY. Merton «cTpenbObl», METON
KBa3WJIMHeapHu3aluu (kak Metos HploToHa B (PyHKIIMOHAIBHOM IPOCTPAHCTBE).

Jlunelinpie KpaeBble 3a/laud ¢ OOJIBIIUM IMapaMeTpoM. BrrumcinuTenbHas HEYCTOMYHMBOCTD
npocreimero ceeaeHus K 3agadam  Komm. Meton mporoHku. YpaBHeHHE IS
«TPOTOHOYHBIX KO3 dunirenToB». CBeeHHs K YCTOMUUBBIM 3a1a4aM Komn.

ITporonka B pasHoctHOM 3amade ltypma — JInmyBwins. ANropuTM pasHOCTHOM IPOTOHKH,
peKyppeHTHas Gopmyia.

Meton ceTok AJis ypaBHEHUS TEILIONPOoBOAHOCTHU. [IpocTeiime pa3HOCTHBIE CXEMBI (SIBHA,
HesBHAs). AMNMNPOKCHMAIMsl YpPaBHEHHM, HadaldbHBIX W KPAaeBBIX YCIOBHH. Peanmzanus
ABHON cxeMbl. Cuer 1o ciosiM. Peanusanus HEIBHON CXEMbl, ypaBHEHHs Ha BEPXHEM CIIOE,
€ro pelIeHNe METOI0M IIPOrOHKH.

Henunelinple ypaBHEHNs, X Pa3HOCTHAS allIPOKCUMALIHS M pean3anys COOTBETCTBYOIUX
cxeM. Cxembl C HEJTMHEHMHOCTHIO Ha BEpXHEM cioe, uX peanusanusa (Metox HeroToHa u
IIPOTOHKH).

YCTOWYMBOCTh Pa3HOCTHBIX CXEM KaK HENpepbIBHAs 3aBUCHMOCTb PEIICHHUS OT BXOAHOU
uHpopmanuu. CreKkTpalbHBIH TPU3HAK YCTOWYMBOCTH. TEeXHHWKAa BBIYHMCICHHUS CIIEKTpA.
[IpakTrka NpUMEHEHHUs CIEKTPAIBLHOTO MPU3HAKA YCTOMUMBOCTU. [IpuHIUIT 3aMOPOKEHHBIX
ko3¢ ¢unentoB. CriekTpaibHas YCTOMUYMBOCTD M YCTOHYHMBOCTH IO HAYAJIHHBIM JAHHBIM.
YCTONYMBOCTH KPAeBBIX YCIOBUM.

JIByMepHOE ypaBHEHHE TEIUIONPOBOTHOCTH. «SIBHAas W HesBHas» cxeMbl. l[IpoOmema
penieHuss yYpaBHEHHM Ha BepxHeM cioe. Meron mepeMeHHbIX HampasieHud. FEro
peanusanysi, SKOHOMUYHOCTh MeToAa. CrekTpanbHas yCTOMYMBOCTb. MeToj NepeMEHHBIX
HampaBlIeHU B TpexMmepHbIX 3amadax. CxeMbl ¢ (haKTOPU30BAHHBIM PETYISIPU3ATOPOM.
CrniekTpanbHasi yCTOWYMBOCTh TaKMX cXeM. MeToj pacUIeIuIeHus, CXEMbl C UCKIHOUEHHBIM
MIPOMEKYTOYHBIM CJIOEM.

Pemenus ypaBuenuii Ilyaccona metonoM cerok. PasHocCTHas anmpokcuMmanus ypaBeHIIHH
ITyaccona. Meron mpocCThIX HTepaluid, ommoOka, HeBs3ka. CIEKTp pa3sHOCTHOW 3aJiavu
[Tyaccona, coOcTtBeHHbIe 3HaueHUS W (GyHKUMU. CHEKTpadbHBIA aHAIHM3 CXOAMMOCTH
MPOCThIX uTepaluii. Bribop onTumanbHOTO UTepanmoHHOro mnapamerpa. OleHKa yucia
uteparmii. Metoq YeObIIEeBCKOro YCKOPEHHs MPOCTHIX UTepanuid. AHaIU3 YCTOHYHUBOCTH.
VYcToluuBbIe NEPEHYMEpaluy UTEPAIMOHHBIX TAPAMETPOB.

MeTton nepeMEHHBIX HaNpaBlICEHWHW pEIIeHHs Ppa3sHOCTHOro ypasBHeHus Ilyaccona.
CrexTpabHbIi aHaIU3 CXOAUMOCTH. BBIOOp ONTUMANBEHOTO UTEPALIMOHATIBHOTO MapaMeTpa.
Onenka uncia urepanuii. MeTon nepeMeHHbIX HalpaBiIeHHUH ¢ cepueil mapamMeTpoB.

UucneHHble METOJBI PENIEHUs 3a/lad MEXaHUKW CIUIOMHOW cpenbl. WMnes mocTtpoeHus
pa3HOCTHBIX cxeM. KoHcepBaTuBHBIE METO/IBI.

MeTob1 ToMcKa SKCTPEeMyMOB (DyHKITHA.

[TocranoBka HekoppekTHbIX 3anad. lIpumeprl. KauecTBeHHOE omumcanue moaxoda K HX
pemenuto. Ponp anpuopnoit mHdopmanuu. Ilpumepsl — uUHTErpanabHOe ypaBHEHHE 1-TO
pona. OGparHas 3a7a4a TEIIONPOBOIHOCTH.

OcHoBHas uzes peryasuuu. AnpuopHas nHpopmaius. Maremaruyeckuii popmanusm. Pomb
BEIOOpa HOpMa B TIOHATHW HEKOPPEKTHOCTH. EcTecTBeHHbIE HOPMBL. MHOXKECTBO
KoppekTHOocTH 1o TuxoHoBy. Teopema O HEMpepbIBHOCTH OOPAaTHOTO OTOOpa)KeHHS Ha
oOpaze xommakta. KoMmmakT kak MareMaTWYeCKHil SKBHBAJCHT alpUOPHON HH(OpMAIHH.
Meron kBazupenieHus. Teopema 0 HENMPEPHIBHOCTH KBa3UPELICHHUS.

Jluteparypa

B.C. PsaGenbkuii. BBenenue B BrunciauTenbHyto MmateMatuky. M.: @usmariut, 2009r., 294c¢.
PII. ®denopenko. Beenenue B BeuMCIUTENbHYIO (GU3MKy. Jonronpynnasii. 3narenbckuii



nom UaTennekr, 2000r., 503c.

H.Baxsanos, H. XXunkos, I'. Ko6enbkoB. Yucnenubie meronbl. M.-CI16: ®usmariaut, 2000r.,
622c.

N.b. Iletpos, A.W. JlobanoB. Jlekuuu mo BeIYUCIUTENbHON MaTeMaruke. 2006r., 522c¢.
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[Tonsitne Touku u BekTopa. COOTBETCTBYIOIINE CTPYKTYPhI TaHHBIX.

CkansipHO€ IPOU3BEICHUE BEKTOPOB.

BekropHoe npoun3BeneHue.

OpueHTHpOBaHHAas  IUIOW@Ab  TpeyroiabHHKa. Ilnomane  mpou3BOIBLHOIO
IIPOCTOTO MHOTOYTOJIbHUKA.

[Tpequxar "mo vacoBoit ctpenke". TecT oTpe3koB Ha mepeceueHre 0e3 BHIYMCICHUS TOUKU
IepeceyeHusl.

PaccTostHust OT TOUKH 10 IPSAMOM, OT TOYKH 0 OTPE3KA.

Haxoxnenne Touku nepeceyeHus AByx npsiMbix. HopmanbHoEe ypaBHEHHE TPSIMOM.
IIepeceyenue OkpyKHOCTH U NpAMOU. [lepecedenune n1ByxX OKpyKHOCTEM.
Brimykias o6omouka (co cnoxknoctbio O (N log N))

Merton cCkaHUPYIOLIEH IPSIMOM.

IMapannenbHoe MpOrpaMMHpPOBaHHE
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PasnoBugHOCTH NapaienbHbIX apxutektyp. SISD - MIMD

Pa3zHoBHIHOCTH NapanienbHbIX apxuTekTyp. OO1as u paszaensemast naMsITh
MPI - ompemeneHne W OCHOBHBIE  IPUHUMIBI, TPYNIBl U
xommyHukaropsl (MPI COMM_WORLD, MPI Comm_rank(),...)
MPI_Init() u MPI Finalize()

MPI_Send() u MPI_Recv()

broxupyronue u mHebnokupytromue nocbutku, MPI Isend() u MPI_Irecv()
brokupyronmii u nHebnokupyrouwmii mpuém, MPI_Sendrecv() u MPI_ _Rsend()
MPI_Bcast()

MPI_Reduce()

MPI_Scatter() u MPI_Gather(), MPI_Barrier()

CopTtHupoBKH U uX pacnapasuienusanue, all2all u all2one

CxeMbl B3aUMOJICHCTBUS MPOLIECCOB MTPU COPTHUPOBKAX

CxeMa B3aMMOJICHCTBHSI TUIIA «TUMIEPKYO» U e€ MpenMyIecTBa
PacnapannenuBanue — arperaiid  MacCHBOB, HMHTEIpUpOBaHHME C  (UKCHUPOBAHHOU
JIIUCKpETU3alne

3akoH Amaana (IMpUMEHEHUE U OTPAHUYCHHS )

3axoH ['ycraBcona-bapcuca (mpumMeHeHre U orpaHUYEHNUs )

CoprupoBka betuepa. Cxema pacnpenesieHus: pecypcoB

Jexomnozunus no nanasiM, MPL Status_ignore

Tonomorun, MPI Cart_create() u MPI_Cart_coords()

Tomonoruu, MPI Cart_sub(), MPI Cart_rank()

Tonomoruun, MPI Cart_Cart_get(), MPI_Cartdim_get()

MPI Cart_shift() u BekTopHbIe onepanuu

JlexoMIo3uK HepaBHOMEPHBIX CETOK

Oyukuuu oxuganus: MP1L Wait(), MPI Test(), ucnonszoBanue MPI_Status()
I'paduyeckue yckopurenu.

Texnonorus CUDA

A3bik OpenCL.

ITporpamMmmMupyemsle Joruueckue uHTerpainbHblie cxeMol (FPGA).

Jlureparypa

1. Aunpees C.C., 16ap C.A., Jlaiuc A. O., [Inotkuna E. A. HekoTtopsle nmpobiaeMbl peann3anuu



Bbruncienuit Ha FPGA- yckopurensix // Hayunslit cepBuc B cetu Mutepnert: tpyast X VIII
Bcepoccuiickoii HayuHoit koHpepenunn (19-24 centsops 2016 r., . HoBopoccwuiick). — M.:

HIIM um. M. B. Keagpima, 2016. — C. 9-13. — URL: http://keldysh.ru/abrau/2016/32.pdf

Bonpocs! pJs cnenuau3anmuu:
o «1.1.5. MaremaTu4eckasi JIOTHKa, ajire0pa, Teopus YuceJ U JTUCKPETHAsI MAaTeMaTHKA)

1. MaremaTH4eckoe NporpaMMHpPOBaHHE

Boinyknble MHOXECTBa, BBINYKJIble (DYHKIUU, CHIBHO BBIMYKJIble (YHKIMH, UX CBOWCTBA.
[IpaBuno muoxureneit Jlarpanxka. Teopema Kyna-Takkepa, 1BoiicTBEHHas 3ajaya, €€ CBONCTBA.
Meron npoekuuun rpaauenta Merton Hprorona. Meton mokoopauHaTHOro cmoycka. Metop
mrpapubix  GyHkumil.  Merox — OapbepHbIXx  (yHKUMA.  MeTom — AMHAMHYECKOTO
nporpammupoBanus. JluneitHoe nporpammupoBanue. CUMILIEKC-MeTO. JIBOMCTBEHHBIEC 3a4a4u
JMHEWHOI0 NPOrpaMMHUPOBAHUS.

2. MHccaenoBanue onepaumi, Teopust Urp

AHTaroHuCTHYECKHEe WUrpbsl. MaTpUuyHbIE WIPHI, TEOpEMA O MHHHMMAKCE. BBINYyKiI0-BOIHYThIE
aHTarOHUCTUYECKHE UIPbl. Teopema CylecTBOBaHMs CEIJIOBOM TOUYKH. beCKoanuIMOHHBIE NP
n muu. PaBHoBecue o Homry. IIpuHnun rapaHTupoBaHHOrO pesyiasrara. MUHUMaKCHBIE 3a/1a4H.
MHorokputepuanpHas ontuMuzaiusa. OntumanbHocTh 1o [lapero. Jlekcukorpaduueckuit
MOJXO.

3. OnTumajibHOe ynpaBjieHUue

[locTaHoBKa 3ajay ONTHUMAJbHOIO YINpaBieHUs, UX Kiaccupukauus. [IpuHIMO Makcumyma
[Toutpsiruna. KpaeBas 3amaya npuHuuna Makcumyma. JIuHeiiHas 3amaua ObICTpOAEHCTBUS, €€
CBOMCTBAa (CyLIECTBOBAHME pELIEHUS, YHUCIO NepekiatodeHuit). IlpuHnun wmakcumyma u
BapHUallMOHHOE UCUUCIICHHE.

4. JluckpeTHasi ONTUMU3ALMS
[lenouncnenHoe NMHEWHOE MporpamMmMupoBaHue (MeTon l'omMopH, CBOMCTBA YHUMOIYJISIPHOCTH
MaTpulbl orpaHudyeHui). Meron BeTBeil M rpaHMil (Ha mpuMepe 3ajad LEJIOYUCIEHHOTO WU
OyieBa JIMHEHHOro MpOrpaMMHUpOBaHuUs). BpeMeHHass CIIOKHOCTh pEIIeHUs 3a7a4d JAUCKPETHOM
ontumuzanuu. OCHOBHBIE Kiacchl ciokHoctu (P, NP, NPC). NP-tpynnble 3amauu (3ama4a o
pIOK3aKe, 3a/1a4a KOMMUBOSDKEPA).

5. Teopusi pyHKIIUOHAJILHBIX CUCTEM

[Ipo6aema momHOTHL. Teopema 0 MOTHOTE cucTeM (DYHKIMN JIBY3HAYHOM JIOTUKU P2. ABTOMATHI.
PerynspHble coObITUS U UX NPECTABICHUE B aBTOMaTax. AJITOPUTMHUYECKAs HEPa3pelIMMOCTh
npoOaeMbl TOJHOTHL JUIsl aBTOMATOB. Beruuciumble (yHKIMHA. OKBHBAJCHTHOCTH Kiacca
pPeKypCcUBHBIX (YHKUMH U Kjacca (yHKIMH, BBIYHMCIMMBIX Ha MallMHaX [bIOpHUHTra.
AnropuTMuYecKkas Hepa3pelIMMOCTh IMPOOJEMBbl SKBHBAJCHTHOCTH CIIOB B aCCOLIMATUBHBIX
VCYHCIICHUSIX.

6. Aure0dpa JormkH, KOMOMHATOPHBINA aHAIU3 U Teopusi rpados

DKBUBaJIEHTHbIE TpeoOpa3zoBaHus (GopMyia ABy3HA4HOU Joruku P2. OCHOBHbIE KOMOMHATOPHBIE
yuciaa. Meroa BKIoueHMH — uckitoueHui. I'padel u cetn. OueHku uucna rpadoB U ceTeit
Pa3IMYHBIX TUIOB. DUIEPOBBI U FaMUJIBTOHOBBI I'padbl.

7. Yupasiasiioniue cCucTeMbl

HOHSITI/IC ynpaBHH}omeﬁ CUCTCMBI. OCHOBHBIC MOJACJIBHBIC KJIACChI ynpaBﬂﬁ}ome CUCTECM.
JTU3BIOHKTUBHBIE HOpMasbHbIE  (OpMBI, (QOPMYJIbI, KOHTAKTHBIE CXEMBI, CXEMbl W3
(bYHKIII/IOHaJIBHBIX 3JICMEHTOB, aBTOMAThbl, MallIMHBI TBIOpI/IHFa, onepaTopHHe aﬂropI/ITMBI.
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OcHoBHbIE POOIEMBI TEOPUH YIIPABIIAIOIINX CUCTEM.

8. /IM3bIOHKTHBHBbIC HOPMAJIbHBIE (POPMBI

[Ipobraema mMuHUMU3aLMK OynaeBbIX (QyHKIMA. J(M3bIOHKTHBHBIE HOpMasibHBIE (opmbl (JJHD).
[locTaHoBka 3amaun B reoMmerpuueckod (opme. JlokanbHble anropuTmbl noctpoenus JHO.
[Moctpoenne JJH® Y’ T (cymma TYNUKOBBIX) C TOMOIIBIO JIOKAIIEHOTO JITOPUTMA.

9. HHTe/IeKTya/IbHbIE CHCTEMbI

JlekyapaTUBHOE TIPEACTABICHUE 3HAaHUM: (peiiMbl, CEeMaHTHMYECKHUE CETH, OHTOJIOTHH.
[IpouenypHoe NpeaCTaBICHHE 3HAHUN: NPOMYKLIMOHHAS CUCTEMA. OBPUCTUYECKHE METOIBI
MOUCKA: TPOCTPAHCTBO COCTOSIHHMM, >KaaHBI MOMCK, A*, JTyd4eBOH MOUCK. DBpUCTHYECKUE
METOABl TIOMCKA: TPAJMCHTHBIM CIIyCK, HMHUTAalMs OTKWra, TEHETUYCCKHUE aJTOPUTMBIL.
Wmxenepust 3HaHuil: pabota c 3Kcrepramu, oTiaaka Oaspl 3HaHMi. MamuHHOe oOydeHue:
oOyuJaroriasi ¥ TeCToBasi BRIOOpKa, nmepeodydeHue, 0alieCOBCKHUE U ONMTUMHU3AIIMOHHBIE METO/IBI.

10. Apxurtekrypa I10

Pa3paboTrka apxuTekTypsl mporpamMmmHoro obecnedenus: Kmaccol u untepdeiichl B 00BbEKTHO-
OPHCHTUPOBAaHHOM  NPOTPaMMHUpOBaHWH.  Pa3paboTka  apXHWTEKTYypsl  MPOrPaMMHOTO
obecrieuenus: IIpoekTupoBaHue KiIaccoB: HacleAOBaHWE M arperamnus, 0oOOOIIeHHOE
nporpaMMmupoBaHue. Pa3paboTka apXHWTEKTypsl MPOrpaMMHOrO obecredeHus: llarTepHb
npoektupoBanus kinaccoB. [Tarrepusl Factory, Singleton, Wrapper u Adapter.

11. MamuHHOe 00yueHue

MamuHa onopHblX BeKTOpoB. CyllecTBOBaHHE M E€IMHCTBEHHOCTb peuieHuil. Henuneiinoe
o6o6menne. CTaTUCTHYECKUNW TMOAXOA K OOYyYEeHHMIO, CPEIHMM UM OMIUPUYECKUNA PHUCK.
baitecoBckoe onrumanbHOe pemenue. Hactpolika nmapaMeTpoB pacrno3HaBaTellel, IepeKpeCTHBIN
U CKONB3AMUNA KOHTposib. IlepeoOyuenue. byctunr, amroputM AdaBoost. Jluneiiabie
kinaccudukaTopsl co mTpadHBIMU (YHKUMSMH, TOCTAaHOBKA 3adayd. BapuaHTbl JHMHEHHBIX
KiaccugukaTopoB. BeposTHOCTHBIE JMHEHHBIE KiaccuukaTopsl. JIMHEWHBIA AUCKPUMUHAHT
Ouiepa. Jloructuueckas perpeccusi.

12. CrarucTHYecKHii aHAJIN3 JTAHHLIX

ba3oBble MOHATHS MareMaTMYeCKOM CTAaTUCTUKU: CTATUCTUYECKas TUIOTE3a, CTAaTUCTUKA
KpUTepHs, GaKTHUECKUN ypOBeHb 3HAYMMOCTH. Kpurepuu cornacusi: mpoBepka paBHOMEPHOCTH,
MOKa3aTeNIbHOCTH, HOPMAaJIbHOCTU. MoIenu M METOIbl IMPOBEPKH OJHOPOIHOCTH BBIOOPOK.
OnnodaxropHass W AByX(pakTOpHas MOJAEIH AMCIEPCHOHHOTO aHanu3a. Kpurepuwm mis
YIOPAJIOUYECHHBIX  anpTepHaTuB. Kputepuil xu-kBajgpar. AJTOpUTMBI  KIIacTep-aHAIN3a:
KpaT4alimii He3aMKHYTHI ImyTh, MeTox k-cpemnux, anroput™m «®opens». Hepapxuueckue
npouenypsl. Jenaporpammel. Koadbdumumentsr koppensuuu I[lupcona m Cnupmena. Merton
[JIaBHBIX KOMIIOHEHT. JloBepuTenbHbId aumancona. YactHas koppenauusa. JInHeinHas
perpeccuoHHasl MojJenb. MeTonbl UCCIEeNOBaHUs PErpecCUOHHBIX oOcTarkoB. IIpomenypa
MOLIArOBOM pErpeccum.

13. ®@opmaJibHbIE A3BIKH, TAPCEPHI

Anroputmbl cuHTakcuueckoro ananmuza s KC-rpammaruk (anroputmbel CYK u Earley).
AnroputM  DiicHepa. JleTepMMHHpPOBAaHHBI CHHTAaKCMYECKMM aHamu3 JJid  JEpEBBLEB
3aBUCUMOCTEH.

14. Ourtonorumn

[TonsiTHE «MHXEHEPHON OHTOJIOTUMY, €0 UCTOPHS U OCHOBHBIC ONPEACIICHUS, CBI3aHHBIE C HUM
(koHIIENT, SK3eMIULIp, arpuOyT). HaciemoBaHwe KOHIENTOB © OHTONOTWH. DopMasbHbBIE
npencrasienuss ontongoruit B IT. SA3piku RDF, RDFS, OWL, ux ocHoBHBIE Kiacchel. TeopeTuko-
MHOXKECTBEHHBI Toaxon K mocTtpoeHuto oxHtonoruit (BORO-meton), ero OCHOBHBIE
MPEUMYIIIECTBA U HEIOCTATKHU.



15. OcHoBHbIE 321244 M MeTOAbI AaBTOMATHYECKOH 00padOTKH TeKCTa

Craructuyeckuii MamuHHBIN nepeBoa. OCHOBHOE ypaBHEHHE TepeBoja. Monenu mepeBoja:
nmocioBHasA, ¢pa3oBas, CHHTAKCHMYecKas. Mojenb s3blka (TIaaKoCTh TepeBona). OCHOBHBIE
mpoOJieMbl  pacro3HaBaHUS HWMEHOBAHHBIX cylHOCTed. KommbioTrepHas wmopdomorus B
paznuuHbIX 3agadax NLP. Metoapl 1eayminKaiiy TEKCTOB.

16. 'pammaTuyeckasi CHCTEMa eCTECTBEHHOI0 SI3bIKa

[IpuBenure mpuMepsl U3 U3BECTHBIX BaM SI3bIKOB, B KOTOPBHIX YCTaHOBJIEHHE Pa3HBbIX HAOOPOB
HEJPEBECHBIX CBsI3ed MPHUBOAUT K pa3HbIM HHTeprperanusM. KakoBbl OCHOBHBIC 3JIEMEHTHI
OTHMCAHUsI HEAPEBECHBIX CBS3€Hd B CHCTEME aBTOMAaTHYECKOM o00paboTkm Tekcrta? KakoBbl
OCHOBHBIE MPOOJIEMBI MPHU TMOUCKE KOHTpOJIepa Ui HEAPEBECHOH CBA3M B Ciydae KOHTPOIS
pedekcuBoB U MeCTOMMEHM TpeTbero nuna? [IpuBeaure npuMepsl U3 U3BECTHBIX BaM SI3bIKOB.
Jaiite onpeneneHus W/Uau MPUMEPHI IS CIEAYIOIUX TEPMUHOB: C1080¢hopma, ekcema, Mopa,
Mopghema; crnosousmeHenue, c106000pazoeanue. JlalTe omnpenencHUs W/WIA MPUMEPHl s
CIENYIOIUX TEPMHUHOB:  2pAMMAMUYECKAs  Kamecopus, 2epammemd, 2epamMmMamuiecKull
noxkazamenw, (mMopgonocuveckas) napaouema. Jlate omnpeneneHus W/WIA TPUMEPHI IS
CIENYIOIUX TEPMHUHOB: CEMAHMUYECKAs BANEHMHOCMb, CUHMAKCUYECKAs GAleHMHOCHb,
napmuyunaum (= y4aCTHUK CUTYallUH), CUHMAaKcudeckul akmanum (= argument), CUpKoHCmanm
(adjunct), cemammuueckas ponv, cunmaxcudeckas Qynxyus, ouamesa. JlaiTe ompeneneHUs
W/WAN TIPUMEPBL: 2PAMMAMUKA COCMABNAIOWUX, SPAMMAMUKA 3A8UCUMOCTEU, HEeNnPOeKMUBHAS
cmpyKmypa — 3asucumocmeti;,  CUHmakcuieckas (=  CcmMpPYKmMypHas) HeOOHO3ZHAYHOCMb.
[Tepeunciure, CKONBKO CMOXKETE BCIOMHHUTH: uacmu peyu (IJaroj, CyIIECTBUTEIBHOE, ...);
munvt cocmagnaiowux (VP, NP, ...); cemammuueckue ponu (ATeHT, ...); cunmaxcuueckue
@yHxyuu (oamexarniee, mpsMoe JOTMOTHEHHE, ... ).
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