ITPOI'PAMMA BCTYIHUTEJIbBHOI'O UCIIBITAHUA
ITO CHEIMAJIBHOCTHU IS HOCTYHAIOIHIUX B MATUCTPATYPY

MaTteMaTHUYeCKOe MOAC/IMPOBAHUE, BBIYUCIUTEC/IbHAsA MaTEMaTUKaA U (bnsmca
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Knaccudukanuss NUHEHHBIX ypaBHEHMH B YAaCTHBIX IPOU3BOAHBIX BTOPOTO IOPSJIKA.
Kanonuueckue Gpopmsl.

3anava Komu asist runepOoIMYecKuX YpaBHEHUN B YACTHBIX TPOU3BOJHBIX BTOPOT'O MOPSIIKA.
Merton xapakrepuctuk. @opmyinsl Jamambepa, [Tyaccona, Kommu.

HavanbHo-kpaeBast 3amaua AJid JUMHEMHBIX YpaBHEHMM mapabonuueckoro Ttuma. Meroa
®ypoe. [TpuHuun MakcumymMma.

Kpaesrbie 3amaun Jupuxne u Heiimana qist ypaBaenus Jlamnaca. [puHuun Makcumyma.

JuckpeTrusanus, 00yCIOBIEHHOCTh 3a/1aui, YCTOHYMBOCTh BBIYMCIMTEIBHOIO METOJA, €ro
SKOHOMHUYHOCTb, YCTPAaHUMbIE U HEYCTPAHUMbIE ITOTPEIIHOCTH BBIUUCIICHUN. DieMEHTapHas
TEOpUs MOTPEIIHOCTH.

YucneHHoe pelleHHe CUCTeM JIMHEHHBIX anreOpandeckux ypaBHeHuil. KanoHuueckas u
oneparopHas popma 3anucu. CojepKaTenbHbIM IpUMep — pa3HOCTHAS CXeMa J1JIsl YPaBHEHUS
Jlarutaca. CornacoBaHHBIE HOpPMBI BEKTOPOB M MAaTpHUIl B JIMHEHHBIX HOPMHPOBAHHBIX
npoctpancTBax. O0yCIOBIEHHOCTh CUCTEM JIMHENHBIX anredpanyeckux ypaBHeHu. [Ipsimbie
metoabl (Metoa ["aycca, meton I'aycca ¢ BBIOOpOM IJIaBHOT'O 3JIEMEHTA, METO/] IPOTOHKHU JJIst
CUCTEM CHELMAIbHOTO BUJa). MTepaliioHHble METOABI (METOJ MPOCTOM UTEepaluu, uies u
(opMyIIbl UeOBIILIEBCKUX UTEPALMOHHBIX METOJIOB, APYIHe UTEPALIIOHHBIE METO/IbI).
[TepeonpeneneHHble CUCTEMBI IMHEWHBIX AIreOpandyeckux ypaBHEHUH. 3a1a4uu, IPUBOISLINE
K Iepeonpe/iesieHHbIM CHCTeMaM JIMHEHHbIX anredpandeckux ypaBHeHHH. OO60O0LIEHHOE
peleHue CUCTEMBI, METOl HAUMEHBIIINX KBAIPaTOB.

UucneHHoe pelIeHHEe CHUCTEM HEIMHEHHBIX anreOpandeckux ypaBHeHU. Cxumaroiiee
oToOpa’keHHe, METOJl NMPOCTOW HTEpaluu, €ro reoMeTpuueckas HHTEpIpeTanusi, METOA
penakcauuu. Meton Herotona. Ilopsnok cXoQuMOCTH UTEPAMOHHOTO METOIA.
Wntepnomsiuusa ¢yukuuid. KoHeunble M paszaeneHHble pa3HocTH. IlocTtaHoBka 3amaum
uHTepnomsiuun. O6001meH b nonuHoM. [lonMHOMuUaNbHAsE UHTEPIOIALMS; CYIIECTBOBAHNE
U €MHCTBEHHOCTh MHTEPIIOJIALIMOHHOTO MOJIMHOMA, OCTATOYHBIN YJIeH MOJIMHOMA, (pOPMBI
3anucu Jlarpanxka u HploroHa. OOycClOBIEHHOCTh MHTEPHOJSILMOHHOTO Ipoliecca.
Koncrantsl JleGera. UeOblleBCKHE  y37bl  MHTEPHOSIIMU. TpUrOHOMETpHUYECKas
uHTepnossiuus. Kycouno-MHorounennas untepnossauus. CrtaiH-uHTEPIIONALINS.
YucnenHoe UHTETPUPOBAHMUE. KBagparypusle (hopmyibt Herorona—
Koteca (mpsiMOyroJbHUKOB, CpeAHUX, Tpamenuid, CuMIcoHa), uX HmorpemHocTs. ®opmyisl
l"aycca.

YucnenHnsle MeToAbl pemieHus 3agaun Komm a1 oObIKHOBEHHBIX AupdepeHInanIbHbIX
ypaBHenuit (OY). Meton cetok. [IpocTeiinime pa3HOCTHBIE CXEMBI: SBHAsI U HESIBHASI CXEMBI
Olinepa, cxeMa ¢ LUEHTPaJdbHOW pa3HOCThIO. OmpenencHuss CXOAUMOCTH, allpOKCUMAIUH,
ycroitunBocTu. Teopema PsOenpkoro—@umnnnosa o cxonauMoctu. Meroasl Pynre—Kyrrsl,
UX YCTOWYUBOCTb.

YucneHHoe pelieHre KpaeBbIX 3a4ay JUIsl OObIKHOBEHHBIX TU(DdepeHIINaTbHbIX YPaBHEHHH.
Jlunelinast kpaeBas 3ajada. MeTOJ YMCIEHHOTO IOCTPOEHHUsS OOIIero peuieHus. Meron
nporoHku. Meton cTpensObl. MeTton KBazunmHeapu3anuu (Meton HeioTtona) st
YHUCJICHHOTO pELIeHHUs HEeTMHEeMHBIX KpaeBbIX 3anad. KpaeBas 3amaua Ha COOCTBEHHBIE
3HAYEHUS.

Pa3HocTHBIE METO/IbI pelIeHUs 33/1a4, ONKUChIBaeMbIX U] epeHInanbHbBIMI YpaBHEHUSIMH B
YAaCTHBIX IPOM3BOJHBIX. ANIPOKCUMALMS U YCTOMUMBOCTH Pa3HOCTHBIX cXeM. Teopema o
CXOJMMOCTH pEIIeHUs pa3HOCTHOW 3a7auu K pemeHuto nuddepenmansuoii. Heodxoaumoe
ycanoBue cxonumoctu Kypanta—®puapuxca—JleBu. Ilpuemsl nccienoBaHus pa3sHOCTHBIX
3a/a4 Ha YCTOMYMBOCTh. lIpMHIMI MakcMMyMa, CIEKTPAJbHBIA NPHU3HAK YCTOWYHMBOCTH,
OPUHIUI  3aMOPOKEHHBIX K03 duuueHTtoB. Jlpyrue MOAXOABI K  HCCIEIOBAHHIO
YCTONYUBOCTH.



14.

UucneHHble METOABI pEUICHMs 3a1ad, OIUCHIBACMBIX YPAaBHEHHAMH B YacCTHBIX
IIPOM3BOJIHBIX TUIEPOOIMUYECKOr0 TUIA. YpPaBHEHUE IIEpeHOca, BOJIHOBOE YpaBHEHUE,
CHCTEMBbl ypaBHEHUH TUTIEPOOTHMUECKOTO TUIIA.

15. YucneHHble METOAbI DPEUICHUS JMHEMHBIX W HEJIMHEHHBIX YPAaBHEHUH B YaCTHBIX
IIPOM3BOJHBIX IapabOJIMYECKOr0 TUNA. SIBHBIE M HESABHBIE PAa3HOCTHBIE CXEMBl IS
YpaBHEHMsI TEIUIONPOBOAHOCTH. MHOTOMEpHbIE [0 IMPOCTPAHCTBY NapabOIUUYEeCcKue
ypaBHeHus. MeTton pacuieruieHus. MeTos nepeMeHHbIX HallpaBJICHU.

16. YucneHHple METOIBI PEUICHUS YPaBHEHUH OSJUIMITHYECKOro Tuma. Pa3HocTHas cxema
«KpecT». AINNpOKCUMAalMsg W YCTOWYMBOCTb pA3HOCTHBIX CXeM. MeTonibl peleHus
BO3HUKAIOIIMX JIMHEHHBIX CUCTEM YpaBHEHHMM OOJIBbIION pa3MepHOCTH. MeToa MpocToi
uTepauy. YeObleBCKue UTePALluOHHbBIE METOBI.

17. Merpuueckue u Tomojorudeckue npocrpanctsa. [Ipumepst: | p, C p [a,b] (), Cn [a,b].
Hepasencrtsa ['enpaepa 1 MHUHKOBCKOTO.

18. Teopema o BiokeHHBIX mIapax. Teopema bapa. [IpuHIMN CKUMAIOLIIX OTOOPAKEHUH.

19. KoMnakTHOCTp M LIEHTPUPOBAHHBIE CUCTEMbI 3aMKHYTBIX  MHOXXECTB.

Teopema ApuenaAckonu.

20. Hopma omeparopa. ITomnora nopmupoBanHoro mpocrtpanctBa L(E 1,E 2). Teopema
banaxa -llIteitnraysa.

21. Teopema Xana-banaxa.

22. Cnabas cxonumocth. Teopema banaxa - Anoorimy.

23. Nnrerpan Jlebera (onmpeneneHue 1 OCHOBHBIE cBOICTBa). Teopemsl Jlebera o mpeaensHOM
repexoze noj 3Hakom unrerpana, ®ary, bemnmno Jlesu.

24. XapaKTepuUCTHYECKOE CBOWMCTBO EBKIWAOBBIX TpOCTpaHcTB (4.2). banaxoBel u
T'MJILOEPTOBBI IPOCTPAHCTBA. DKBUBAJICHTHOCTh HOPM B KOHEYHOMEPHOM IPOCTPAHCTBE.
Teopema Pucca o nuHeitHbIX (yHKIIMOHAAX B THIHO0EPTOBOM IPOCTPAHCTBE.

Jlureparypa
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302c.
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12. A.H. Koamoropos, C.B. ®oMuH. DnemMeHTsl TeoprH QYHKIMHA U QYHKIIMOHAIBHOTO
aHayu3a.

13. Hocuna K. ®yHKIIMOHAIBHBIN aHATHU3.



KOMHLIOTeprIe TEXHOJOI'MH " HHTCJIJICKTyaJIbeIﬁ AHAJIN3 JAHHbIX

1.

Oynkiuy anreOpsl Joruku. TabmudHoe 3a1anue GyHKIUNA. DaeMeHTapHble (QYHKINH, UX
CBOMCTBa, Ta0aMLa onepanuii, KOMMYTaTUBHOCTb, aCCOLIUATUBHOCTb, AUCTPUOYTUBHOCTD
aneMeHTapHbIX  (QyHKIMi. @Dopmynsl W (QyHKIUH anreOpbl JIOTUKUA. Teopembl O
pasnoxeHud (QyHKOMM 1O OJHOW M HECKOJbKMM IHepeMeHHbIM. CoBeplleHHas
IM3bIOHKTUBHASE HOpMaIbHAs opma.

OyHKIMOHANbHAS MMOJTHOTAa cUcTeM (DYHKUUN anreOpbl JIOTUKU. 3aMKHYTbhIE Kiacchl. [1Th
npeanoiHbix 3aMkHyThIX Ki1accoB T 0, T 1, L, S, M. Teopema o pyHKIMH, ABOMCTBEHHOMN
K cyneprosunuu. Kpurepuit (QyHKIMOHANIBHON MOTHOTHI cHCTeM (GYHKIU anreOps
noruku (teopema Ilocta). OcHoBHas yiemma. JleMma 0 HECaMOJIBOWCTBEHHOW ()YHKIIMH.
Jlemma 0 HeMOHOTOHHOH (QyHKIUH. JlemMma o HenuueitHON QyHKUMU. CreacTBus U3
KpUTEpUS TOJIHOTHI.

[Tpenmer komOuHaTopuku. KomOuHaTopHbIe 3a1aun 0 uncie GyHKIUN, CIOB B ajdaBuTe
U pa3MEIIeHHI 00BEKTOB IO SYeKaM MPH Pa3InYHbIX orpaHuucHusx (mn, [m] n, [m] n,
[m] n/n!, Pn). Yucna CtupnuHra nepBoro poja, peKyppeHTHOE COOTHOIICHHE ISl HHX.
buHoMuHaNBHBIE KOA(MOUIMEHTHI, TPOM3BOIANIAs (YHKIMS ISl HHUX, OCHOBHBIC
KOMOMHATOpHBIC TOXAeCTBa. [lomMHOMHANbHBIE KO3(D(UIMEHTBI, POU3BOAAIIAS
GyHKIUS 1711 HUX, OCHOBHBIC KOMOWHATOPHBIE TOXKAEeCTBA. Uncio pa3OueHuii n 00bEeKTOB
Ha m KkiaccoB. Yucna Ctupnunra BToporo poja. Pexyppentrnoe cootHomenue mist S (N,
k) Pasnmoxxenue crenenu x n B 6asuce {[x] k}. Uucna benna pazouenunii MHOKeCTBa Ha
HETIePECEKAIOIINECS TOJIMHOKECTBA, PEKYPPEHTHOE COOTHOIIEHHUE [T yrcen bema.

Jlornyeckre MeTOAbl KOMOMHATOPHOIO aHanu3a. [IpMHLIMIT BKIIOUEHHH-HCKIHOYEHUH.
3aznaya o yucie OecrnopsIKOB, 33/1a4a O YHCJIE CIOPbEKTHUBHBIX OTOOPaKEHUH KOHEUHBIX
MHOKeCTB. CHUCTEMBI IIPEACTABUTEIEH MHOKECTB. CHCTEMBI PA3JIMUHBIX IIPEACTaBUTEIIEH
(c.p.m.). HeobOxommmoe © [OCTATOYHOE YCIOBHE CYIIECTBOBAHUS C.p.II. AJTOPUTM
IIOCTPOCHUS C.p.II. Ui 3aJaHHOW CHUCTEMBl MHOXeCTB. CHCTEMBI OJHOBPEMEHHBIX
IIpEACTaBUTENEH.

Onpenenenue rpada. HeopueHTupoBaHHble U OpUEHTHpPOBaHHbIE Tpadsl. M3oMopdHbIe
rpadsl. [TonHbIe OpUEHTUPOBAaHHBIE U HEOPUEHTUPOBaHHbIE Ipadbl. JIOKanbHbIE CTENEHH
BepIMH. YMCIO0 BEpUIMH HEYETHOM CTeneHu B KOHEYHOM Tpade. MamunHHOe
npencrasieHre rpados. Marpuna MHUMAEHIMH. Marpuia cMeXHOCTH (BEpILHH).
Crniucok map, CMcoK MHIUAEHTHOCTH. [lyTn (MapuipyTsl, nenu) B rpade, npocThie MyTH,
uukiael. CBs3HOCTh. TeopeMa O CBA3HOCTM JABYX BEpIIMH, HMEIOUIMX HEYETHYIO
JIOKAJIbHYIO CTeneHb. MakcumanbHOe uuciio pebep B rpade ¢ n BepuIMHaMU U K-
CBS3HBIMM KOMIOHEHTamMH. JlepeBbsi. CBA3aHHOCTh JIIOOBIX JBYX BEpIIUH JepeBa
€IMHCTBEHHBIM MPOCTHIM myTeM. M300pakenue nepeBa. KoHueBble (BUCAYME) BEPUIMHbI
U KOHIIEBbIE (BHCsiune) pedpa aepesa. [louck B rimyOuHy u B mupuHy. Teopema o uucie
Pa3INYHBIX JEPEBbEB C JAHHBIMU N BEPIIMHAMHU.

DOHnepoBbl MyTH M IUKJIBI, TEOPEMA O CYIIECTBOBAHUHU JMIIEPOBBIX NMyTEH M LIMKIOB B
rpade. AJIrOpUTM IMOCTPOEHUS SUIEPOBBIX IUKIOB. [ ' aMUIBTOHOBBI IMyTH U IUKILL. [1yTH,
UMeIolMe TUM IuKia. JlocTaToyHOe yciaoBHE Uil TOTO, YTOOBI MOJHBIA MPOCTOW MYTh
uMeln THN nukia. CBsA3b MEXIy HAIMYMEM B CBA3HOM Ipade raMHIbTOHOBBIX LIUKJIOB U
JTUTMHON MAaKCUMAJIbHBIX MPOCTHIX MYTEH B HEM.

Haxoxnenue kpaTualllimx myTed B OpUEHTHPOBAHHOM rpade oT (QUKCHUpPOBaHHOU
BEPILUHBI (CIydail HeOTpULIATENbHBIX BECOB pedeED).

Anrebpanueckue cTpykTypsl. bunapuslie onepauuu. [lonyrpynmns! 1 MoHOUABI. ['pymnmsl.
[Ipumeps! rpynmn. I'pynna nepectaHoBok (cumMmerpuueckas rpymnmna). Teopema Kemmm.
[Monrpymnmsl. [Topoxnatomye win o0pa3yromye 3JIeMEeHThI TPYIIIIHL.

JleBble M TpaBble CMEXKHbIE KJacchl Ipymmbl nmo mnoxarpynne. Muaekc moarpynmsl B
rpynne. Ilopsnox snemenra rpynnel. [uximueckue rpymnmbel. Teopema Jlarpanxa.
ConpspkeHHbIE 3J€MEHTbl M CONpsDKeHHble moArpynmnel. HopmanbHble aenuTend.
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®daxroprpynma. M3omopdusmsl, aBToMOp(u3Mbl U TOMOMOPU3MBI Tpymil. SAapo

romomop¢usma. Buyrpennue aBromopdusmsl. Teopema o romoMophusMe TpyIm.

Konbua. IIpumeps! konen. Konbio nenbix yncen. Kosiblilo MHOrO4YI€HOB HaJl KOJBLIOM

(monem). Koinblia KJIacCOB BBIYETOB B KOJIBLE II€JIBIX YHMCET U KOJbIE MHOTOUYJICHOB.

[Monkonbo. OOpaTHUMbBIE 3JEMEHTHI KOJbIIA, TPYINa OOpPaTUMBIX 3JEMEHTOB KOJIbIIA,

nenutend Hyns. JleBble, mpaBble W JIBYCTOPOHHHME WHAeaibl. [JlaBHbIE HJI€asbl.

MakcumanbHbple U IpocTble Haeansl. Kombna kiaccoB BbelUeTOB. Mieansl B KOJIbLIAX

MHOroujieHOB. PakTopkoibio. Teopema 0 romoMopdu3Me KoJel.

Jlenenre ¢ OCTaTKOM B KOJIbL[AX LEJIBIX YMCEI U MHOTOWICHOB HAJ KOJIBLIOM LEJBIX

yucen. EBkinIoBbI KoobLa. Maeansl B eBKIUMIAOBBIX Kosbliax. Kosblla r1aBHBIX UACAIOB.

@aKkTOPUAIBHOCTD KOJIEL IVIABHBIX UJCAJIOB.

[Tonsa. ITpumepsr nonei. Ilone kimaccoB BhUeTOB. XapakTepuctuka mnoss. [Ipocroe

noxnoine. Koneunsle u anrebpanmuyeckue pacmupeHus mnoneid. [lome pasioxeHus.

Koneunsble nossi.

Meton ¢opmanbHbIX Teopud. OCHOBHBIC TIOHSTHS HCYHUCICHUS BBICKA3bIBAHHIA.

Boipaxxenusi, ¢opmynsl U akcuombl. CXxeMbl akCHMOM M MpaBWIO BbIBOJAa. BriBoA B

HCUYHCIICHUM BbICKa3bIBaHUM. Teopema neaykuuu. Teopema o mojgHoTe.

HenpoTuBopeunBOCTh NCUUCIIEHUS BBICKA3bIBAHUI U HE3aBUCUMOCTb €TI0 CXEM AKCHOM.

OCHOBHBIE MTOHATHS TEOPUI TIEPBOTO TOPSIJIKA: KBAHTOPBI, TEPMBI, (POPMYJIBI, CBOOOTHBIC

U CBSI3aHHBIC BXOXKJCHHsI MepeMeHHBIX B (popmynbl. MuTepnpeTanyy. BoimolHUMOCTD U

uctTuHHOCTh. Mopnenu. Jlornyecku oOme3HadnmMbie Gopmyinbl. CXeMbl akCHOM M TpaBHIIa

BBIBOJIA HCYUCJIEHHUS MpeauKaroB. HenpoTHBOpPEYMBOCTb HCUYUCIECHUS MPEIUKATOB.

Teopema nexykuuu. Teopema I'egenst o moiaHOTE (6€3 TOKA3aTEIHCTBA).

HeoOxomuMocTh yTouHeHHUs MOHATHS aiaroputMa. [Ipumepsl anroputmoB. MamimHel

Teropunra (MT) u ux ocHoBHble cBoiicTBa. [Ipumepst MT. Hymepauus MT. Onepauuu

Hag MT. Ilonatue HoOpmanbHOro anroputma MapkoBa. I[lpumepsl. MapkoBckue

BBIYMCIICHHS. DKBUBAJICHTHOCTH OIpeesIeHn anroput™Ma 1o TeropuHTy 1 MapkoBy.

[Tonsarue Beruncaumoctu. [lpumutuBHO-peKypcuBHble GyHKIMH. Tesuc Yépua.

ANTOpUTMHUYECKH  Hepas3pellnMble  MpoOJeMbl:  pacro3HaBaHUE  IPUMEHUMOCTH,

CaMOIIPUMEHUMOCTH U MEPEBOIUMOCTH.

IIpobnema TOXIecTBa ciOB B modyrpymnmax. Paspemmmbie ciaydan. Ilpumepsr.

Hepaspemmmocts mpo6iieMbl TOX/1€CTBA CJIOB B OJIYTpYIIax.

SA3pikn u ux npexacrasneHue. I'pammatuku. Tumbl rpammaruk no XOMCKOMYy U HX

cBoiicTBa. CBsi3b MalIMH ThlopuHTa U rpamMmaTHkK Thna 0.

Koneunble aBTOMaThl. PerynspHsle MHOKECTBAa M BbIpaXEHMs. [[eTepMUHHUPOBAHHBIE U

HEJETEPMUHUPOBAHHbBIE KOHEYHbIE aBTOMATHI.

OKBUBAJIEHTHOCTb ~ KJIACCOB  SA3BIKOB,  OINpPEAEIHSAEMBIX KOHEUHBIMM aBTOMATaMHU,

PEryJISpHBIMU BBIPAKEHUSIMU U MPABOJIMHEWHBIMH IPAMMATHKAMU.

21.1. JlerepmuHMpOBaHHBIE MalIMHbl ThlopuHTra U Kiacc P. PexypcuBHbIE 1 peKypCUBHO
MEPEYUCITUMBIE SI3BIKH.

21.2. HenerepMuHUpOBaHHBIE BBIYHCICHUS U Kitacc NP.

21.3. TlonuHomuaneHass cBoAuUMOCT, M NP-monnele 3amaun. Teopema Kyka. Cemb
OCHOBHBIX NP-momHBIX 3a7a4 (BBIMOJIHUMOCTb, 3-BBIIOJTHUMOCTh, TPEXMEPHOE
COYEeTaHUE, BEPIIMHHOE IOKPHITHE, KJIMKA, TaMWJIbTOHOB IIMKJI, pa30HeHue).
MeTtonasl noka3areiabcTBa NP-TIOJTHOTEL.

21.4. 3amaun ¢ 4YHUCIOBBIMH MapaMeTpamu. IlceBponoanMHOMHaNbHAsE CBOJUMOCTb.
Cunpnas NP-monnota (3amaun: ynopsaodeHue pabOT BHYTPU MHTEPBAJIOB,
MHOT'OIIPOIIECCOPHOE paclucaHue 0e3 INpephIBaHUN, KOMMHUBOSDKEpP, YMAaKOBKa B
KOHTEUHEPHI).

21.5. TlceBaonMOMTMHOMHUANIBHBIE AJITOPUTMBI (3amaum: pa3buenue, PIOK3aK,



MHOTOIPOIIECCOPHOE pacnucaHne 0e3 MpepblBaHUi MpH (HUKCUPOBAHHOM YHCIIE
MPOIIECCOPOB, YIIAKOBKA B KOHTEHHEPHI MPU (PUKCUPOBAHHOM YUCIIE KOHTECHHEPOB).
21.6. CBogumocts 1o Twiopunry u NP-tpyanesie 3amgaum (3amada K-e mo mopsaky
MHOXecTBO). NP-3kBHBajeHTHBIC 3a1a4d (ONTHMH3AIMOHHBIC BapHaHTHl CEMHU
OCHOBHBIX NP-TIONTHBIX 33724, ONTUMHU3ANMOHHAS 3a/1a4a KOMMHBOSDKEDPA).

22. ANTOpPUTMBI COPTHPOBKH M UX CIIO)KHOCTb.
23. Mara3unHbie aBTOMaThl. KOHTEKCTHO-CBOOOJIHBIE TpaMMATHKH H aBTOMAaThl C

MarasuHHOM NaMSAThIO. HeTepMI/IHI/IPOBaHHI)IC N HEACTCPMHHUPOBAHHBIC Mara3suHHBIC
ABTOMATHhI.
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MCTOZII)I CHUCTEMHOI'0 aHAJIHU3a B 9KOHOMHUKE U YIIPABJICHUHA

1.

abrwdn

N o

OHpe,Z[CJ'ICHI/IC U TOIOJOTMYECKHE CBOMCTBA BBIITYKJIBIX MHOKCCTB. Onepaum{ C
BBIITYKJIBIMHU MHOXXCCTBaAMHU.

Brimykisie komO6unanuu. Teopemsl Kapateonopu, Panona, Xemnu.

Teopembl OTIETUMOCTH.

OnopHele (QYHKIIMU U UX CBOWCTBA.

Beimykisle ¢yHkimuu U ux cBoicTBa. Kpurepuit BbInykiocTH auddepeHnupyemMon
GbyHKIUH.

[IpeoOpaszosanue Jlexxanapa — FOura — @enxens. Teopema Penxens — Mopo.
Cybnuddepenima BITyKI0M (PYHKIIUY U €0 CBS3b C IPOU3BOAHOMN IO HAIIPABJICHHUIO.



Teopema Mopo-Poxkadennapa. Teopema Jly6oButikoro —MumnuTiona o cyonudepenmnuaie
MaKCHUMYyMa.

9. Teopema Kyna-Takkepa [i1st 33124 BBIITYKJIOTO IPOrPAMMUPOBAHHS.

10. Teopema ABOWCTBEHHOCTH ISl 3a/1a4 JINHEHHOTO IPOTrPAMMUPOBAHHSL.

11. 3ajaym BapUALMOHHOTO HCUMCIEHUA. YpaBHeHue Oiunepa. IlepBbie HHTErpalbl
ypaBHeHus OJinepa. YcnoBusi Beliepmrpacca, Jlexxannpa u Sxobu. YpaBHenue SxoOwu.
VYcnosus Beitepurrpacca—2pamana.

12. 3apauum ontumanbHoro ynpasieHus. [Ipuniun makcumyma [loHTpsiruna.

13. Mogens wmexotpacneBoro ©Oamanca B.B. JleontseBa. IIpogyKTHBHBIE MAaTpHIIBL.
Kpurepuu npolyKTUBHOCTH.

14. HeorpuuatensHasi oOpatuMocTh Matpuibl (XE-A) um ee CBfA3b C NPOIYKTUBHOCTHIO.
TeopeMma 0 pa3yioxKEeHUN Pe30JIbBEHTHI.

15. Teopema ®@pobenuyca-Ileppona. OneHka TeMIoB cOaTaHCUPOBAHHOIO YKOHOMHYECKOTO
pocra. CoiicTBa uncina @podenunyca-Ileppona.

16. Hepaznoxumbie Matpuinbl. CBoiictBa uucna @pobdenuyca-lIleppona Hepasznoxumoin
MaTpHULIBI.

17. Teopema 06 ycroitunBbix MaTpuiax. Teopema MOpHIIUMBI MarucTpail. DKOHOMUYECKas
uHtepnpertaius Bekropa Opobdenunyca - [leppona.

18. Mopens Kokca-Pocca-Pybuninreitna. OueHka CTOUMOCTH OMITMOHA.

19. Teopema Bpayapa.

20. To4yeuyHO-MHO>KECTBEHHBIE OTOOpaXeHHs U ux CBONCTBa

(3aMKHYTOCTb, IOJYHEIPEPBIBHOCTh CBEPXY U cHU3Y). Teopema Kakyranu.

21. Jlemma I'eiina-Hukaiino-leope.

22. Urper B HOpManibHOM (opme. [loHsTHs paBHOBecHs mo Homry M OnTHMaibHOCTH IO
[Tapero. [Ipumepsl Urp: «IuiieMMa 3aKJIF0YEHHOT0», «CEMEUHBIN CIIOP», «UYET-HEUYET.

23. PaBuoBecue mo llltakkenbOepry. Cwmemannele crpaterud. Teopema ¢on Heiimana o
PaBHOBECHH B CMEIIAHHBIX CTPATETUSAX B MATPUYHOM UTpeE.

24. Teopema Hama. Mopaens onurononuu KypHo.

25. Mogens Dppoy-/edbpe. KonkypenTHoe paBHOBecwe W 3aKoH Banbpaca. Momudukarus
¢byHkuuit cnpoca u npemioxenus. CBeJjleHne BOIpoca O CYIIECTBOBAHUN KOHKYPEHTHOTO
paBHOBECHs] K BapHallMOHHOMY HEpPaBEHCTBY. 3aMKHYTOCTb OTOOpa)K€HUH crpoca H
npennoxenusi. Teopema Dppoy-/edpe.

26. IlepBas u BTOpasi TEOPEMBI TEOPUH 0IATOCOCTOSTHHUS.
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9.

MensaukoB A.B. CToxacTrudeckuii aHalu3 U pacyeT MPOU3BOIHBIX IIEHHBIX OyMmar. M.:
TBII, 1997, 125¢.

Ipukaagnas matematuka u nHpopmaTuka, [Ipukiaaanbie MaTeMaTuKa 1 QU3NKA

1.

10.

11.
12.
13.
14.

15.

16.
17.

18.
19.
20.
21.
22.

23.
24.

25.

3amada copTHpoBKM MaccuBa. llpumep anroputma, pemaromero 3Ty 3agady 3a O(N
log(N)). loka3aTenscTBO (hakTa, 4TO JHOOOH aNroOpuT™M COPTHPOBKH B CPEIHEM TPATUT
BpeMs He MeHbInee O(N log(N)). Anroputm Quick Sort, ero c10’)KHOCTh U ONITHMHU3AIIAH.
AnroputMm Heap Sort: onucanue nexamux B OCHOBE CTPYKTYp JaHHBIX, J10Ka3aTeIbCTBO
OLIEHKHU CJIO’KHOCTH.

CtpykTypa NaHHBIX XeII-Ta0NWIa: orpeneneHue, nHTepheic, CI0KHOCTh BBIIOIHEHUS
OCHOBHBIX omnepauuid. CnocoObl paspemieHuss KoH(MIMKTOB. Ilpumep peannzanuu
¢byHKIMU 100aBICHNUS HOBOTO 3JIE€MEHTA JUI OTKPBITOH aJpecaiyy.

CrpykTypa JaHHBIX KpacHO-4€pHOe JepeBo. UTo Takoe cOallaHCMPOBAHHOCTb JAEpeBa U
Kak €€ MOXHO JOCTUIHyTh. COajaHCUpOBAaHHOCTb KpPacHO-4EpPHBIX JepeBbeB. OLIEHKU
BPEMEHU MOUCKA, J00aBJICHUS U yIaJleHus 3JeMeHToB. [lpumep peanuzanuu no0aBieHus
3JIEMEHTOB, BKJIFOYAasl BPAILICHHUS.

Ctpykrypa gaHHbIX JBOMYHBIN KoHTeHep (Range Minimum Query, RMQ): onucanue u
IIpUMEpPbl MPUMEHEHUS. AJIFOPUTM TOCTPOEHUS JBOMYHOIO KOHTEWHEpa, aJropUTM
BBITIOJTHEHUS 3ampoca "MHUHHMAIbHBIM SJIEMEHT B MPOMEXYTKe [i, j)", amroputrm
BBITIONTHEHUS 3anpoca "10 MHHMMAIbHBIX 3JIEMEHTOB B NMPOMEXKYyTKe [i, j)". Pemenwue
3agaun RMQ ¢ noMolpio Tabiuibl.

3amaua o HauMmenbiieM oOmiem mpeake (Least Common Ancestor, LCA). CBenenue k
3agaue RMQ. Ceenenne RMQ k LCA.

XKanusie anroputmsl. [lpumep xagHOro anropuTMa C OLEHKOW KayecTBa MOJy4aeMOTo
pereHus.

Junamuueckoe nporpammupoBanue. OO METO M NMpUMEp MPUMEHEHHS C OICHKON
CJIO’KHOCTH.

JluckpeTHas U HeNpepbIBHAS 33J]a4M O PIOK3aKe.

3anava o HaubonbIel obmel noamnocienoBatensHocT (Longest Common Subsequence,
LCS). Paccrosinue JleBenmreiina.

Anroputmsl 06xoa rpada B IIyOUHY U B IIUPUHY.

Cucrema Henepecekaroumxcst MHOkecTB. AnroputMm Kpyckana.

Anroputmsl @noiiia u JIeMkcTpsl A MOMCKa KpaT4aiux nyrei B rpade.

Kyuu. bunapnas, OuHomuanbHas, puboHayuneBa. AJITOpUTMBI A pabOTHI C Kyued B
STL. Ouepensb ¢ mpuoputeTamu u peanusanus B STL.

[Touck moxctpoku B Tekcre. [lomck oOmiel MOACTPOKM MaKCUMAJIbHOW [JIMHBI JIBYX
tekcToB. CyddurcHoe nepeBo. [locTpoenue 3a muHeHOE BpeMsl.

Cydodukcusiit maccus. [locrpoenne 3a O(N log N). JInHeHHbI anropuTM.

WNudukcHas u noctukcHas ¢popmbl 3anucu BelpaxkeHuil. [lepeBon u3 oaHo#l cuctemsl B
ApPYTyIo.

CpencTtBa 00bE€KTHO-OPHEHTUPOBAHHOTO MporpaMMupoBanus B C++.

[Ia6nons! B C++.

OcCHOBHBIE KJTaCChI-KOHTEHHEPHI U alTOPUTMBI CTaHapTHON 6ubnuorexkn STL.
O6paboTka uckmrodeHuit B C++.

[IpencraBnenue wenbIX 4YHcen (3HAKOBBIX/OE33HAKOBBIX) B TAMATH KOMIIBIOTEpA.
[IpencraBieHue BeIIECTBEHHBIX YHCEL.

Jlornueckast apxuTekTypa kommnbiorepa: Gon Heitmana, rapBapackas.

CpenctBa pacnapajuleNIuBaHUs/yCKOpeHUs: paboThl mpolieccopa: KOHBeWep, Ko,
CyIIepCKaJIsIpHasl apXUTEKTYpa.

3aayn ONepaloOHHONW CUCTEMBI: MTOHITHE BHIYMCIUTEIBHON CUCTEMBI, yIpaBJeHHe
(GU3NYECKUMU/TIOTMYECKUMU pecypcaMu, TUIaHUpOBaHUE. THIBI ONEepalMOHHBIX CHCTEM:
MaKeTHbIE, pa3ziesieHusl BpeMEHHU, PeaJIbHOTO BPEMEHH, CETEBBIE.



26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.

38.

39.

40.

41.
42.

43.
44,
45.

46.

47.

[TonsiTHE pouecca, BUABI IPOLIECCOB.

@aitnossie cucteMbl: FAT, NTFS, UFS, FFS. CpaBuenue.

VYrpaBineHue MaMmsAThIO: OJMHOYHOE  pACIpEACNICHHE, CTPAaHMYHOE, CErMEHTHOE,
CErMEHTHO CTPAHUYHOE, CBOIIHHT.

B3aumopeiicteue mnporecco, IPC: maiimel, cCUTHaIBI, OYepear COOOIICHHM, COKETHI,
cemMadopsl, pa3aensiemMast IaMsTh.

Cerp: VYpouu ISO/OSI, TCP/IP, Ilepemaua panHbIX. CHCTEMHBIC BBI3OBHI IS
noaaepxku cetr B OC (socket,bind,listen,access,connect,read,write,send,recv...).

ba3er pannpix. Kimaccudpukamms bJl mo wmomenu paHHBIX. PenmsumonHas Teopwus.
ATpuOyTBHI, KOPTEXKH, TOMEHBI, OTHOIIIEHUS. [IepBUYHBIC ¥ BHEIIIHUE KITFOYH.
[IpoektupoBanue bBJl. DyHKIHOHAIBHBIE 3aBUCUMOCTH. HopmanbHbie  (HOPMBI.
JlexoMmo3uiusi.

Pensimmonnblie onepanuu. Arperatsl, TPYNIUPOBKU, aHATUTHYECKHE (DYHKIIUU.
®dusnyeckoe ycrpoiictBo bJI. Ctpanunel nanubix. MHIEKCHI.

Tpanzakuuu, ACID. AtomapHocTs 1 nosnrosednoctb. ARIES, norupoBanue.
Konkypenthsliii foctyn. CorinacoBaHHOCTb U M30JIMPOBAHHOCTH. Buibl u3onsnuu.
Omnpenenenve (GyHKIIMOHATIHLHOTO MpOrpaMMUpOBaHusA. AOCTpakiuss U JAEKOMIIO3UIIUS
npu  QyHKOIMOHATEHOM Toaxone. JleknmapatuBHOEe mporpaMMupoBanue. ILIOCH H
MUHYCHI.

JIsmOna-ucuncnenue. Peqykius. @yHKIIMK HECKOJIBKUX apryMeHToB. KappupoBanue.
Bunsl pexypcun. PekypcuBHBIE CTPYKTYypbl AaHHBIX. DYHKIHOHAIbHBIE CTPYKTYPbI
JTAHHBIX.

HopmanbHblii M anmjiuMKaTUBHBIM TNOPSAOK peaykuuu. JIeHHMBblE W 3HEPrUYHbIC
BBIYMCIICHHS. MexaHu3Mbl BbI30Ba M IpoOiema paznenenus. Teopema Uépua-Poccepa u
TeopeMa CTaHAapTH3aluu. ODKCTEHCHOHaIbHOCTh. Crnabas 3aroloBOoYHAsT HOpMalbHAs
dbopma.

CpenctBa 00bEKTHO-OPUEHTUPOBAHHOTO TPOrPaMMUPOBAHUS B sA3bIKe Java.

Bupryansnas mammnHa Java. Ynpasinenue namatero. [lepenadya NpuMHTHBHBIX TUIIOB B
¢bynakuu. Ilepemavya ccpimoyHbIX TUMOB B (yHKUMHU. [IpoOnema M3MEHEHHUS CCHUIKH
BHYTpPH ToAnporpaMmbl. CTaTHUeCKHUE WHUIIUATU3ATOPHL. YaJeHUE HEUCIOIh3YEMBbIX
00bekToB U MeTo finalize. IIpoGieMa 1ecTpyKTOPOB AJIsl CIIOKHO YCTPOEHHBIX OOBEKTOB.
Co6opka mycopa.

CereBoe nporpammupoBanue Ha Java. Cepuanu3zanus/aecepruann3anus.

Komnexnnn n Maccussl B Java.

MopenupoBanue npu nomomu UML. Cratuueckoe npencraBiienne mojaenu. luarpaMmbl
KJlaccoB. BuIpl OTHOLIEHMI: accolMalus, 3aBUCUMOCTb, aOCTpakLus, peanu3anus H
npyrue. OrpanuueHus. DK3eMIUISIPHI KJ1accoB. BapuaHThl ncnonb3oBanusl (IPeLeaeHTHI).
Brinenenune kmaccoB. Merox A606ota, kaprouku Kiacc-Konrpakr-Komnern (CRC),
JMarpaMMbl YCTOMYUBOCTH.

Hunamuueckoe rmpenacraBieHue Mojenu. lloBenenue. OCHOBHBIE — ONpPENEICHMUS.
CrtpykrypupoBaHHbl Kinaccudukatop. Kommosutr u dacte. JluarpamMMbl BHYTpEHHEH
cTpykTyphl. [IpeacraBmenne B3aumonencTBud. JumarpamMmbl  B3aUMOJEWUCTBUA U
KOMMYyHHKanuu. Ponb, crnenudukanus BBIIOIHEHUS, COOOIIEHUE, KOoIepalus.
OnucaHue CIIEHapUWEB BapHAHTOB HKCMOJB30BaHMs. lIpencraBieHue esATETLHOCTH.
[Ipeacrasnenne o cersax llerpu. Buael npeiictBuii, paznensl. KOHTEKCT BBINOIHEHUS.
[ToToku ynpasneHus u 1aHHbIX (00BekTHBIE). [IpencTaBienre mpoeccoB Ha JuarpaMmmax
nesitebHOCTH. [lpencTaBieHrne KOHEUHBIX aBTOMATOB. JlMarpamMMbl CXEM COCTOSTHUU.
Cocrosinue, mepexo, MCEeBIOCOCTOSHUS, COCTaBHBIE COCTOSHHS. CeMaHTUKa KOHEYHBIX
aBTomatoB B UML. O6paboTka coObITHH, mepexoja Mo 3aBeplieHuH. MojaeaupoBaHue
KU3HEHHOTO IMKJa Kiaccu(dukaTropa ¢ TMOMOIIBI0O KOHEYHBIX aBTOMAaTOB. I[lakeTsl.
VYipasineHue MOAEIBIO.

Metoapl CTPYKTYPHOTO MPOEKTHUPOBaHWSA. BHUIIBI METOIOB: CBEpXy-BHHM3, CHHU3Y-BBEpPX,



uTepaTuBHBIE. MOaynbHOCTh. [IpHHIMTIBI pa3/eneHusT CUCTEMbl Ha MOAYIH. MeTpuku
KauecTBa MOIYJIBHON CTPYKTYypbl. MeTOJ TMOCTENEHHOTO YTOYHEHHS, CTPYKTYpHBIC
muarpammbl  (STD). uarpammbel motokoB paHHbix (DFD). Meton cTpyKTypHOTO
nporpamMmupoBanus JIxekcona (JSP).

48. IlattepHsl npoekTHpoBaHus. CTPYKTypHBIE, CO3/IaHuUs U NMATTepHbI noBeaeHus. [Ipumepsl
natrepHoB. Ctpoutens. [Tocerurens. [1labnon meroma. @acan. Moct. MeTpuku kayecTBa
00BEKTHO-OPUEHTUPOBAHHON CTPYKTYpHI. DBpUcTUKH GRASP.

49. TlpubmxkeHue (QYHKIWA, 3aJaHHBIX Ha JUCKpETHOM MHOecTBe. CyIecTBOBaHHWE U
€IMHCTBEHHOCTH alre0panyecKoro HHTEPIOIALMOHHOTO OJMHOMA. HTepoNsSIIMOHHbIN
nonuHOM B popme Jlarpamxka u B popme UeOpimena.

50. Yucnennoe unterpupoBanue. Ksaapatypusie ¢popmynsl Hetorona-Koteca u onenka mx
norpemrHoctu. KBagpatypusie popmyns ['aycca.

51. Pemenue CJIAY. O6ycnoinenHoctb. Meton ["aycca, Merox ["aycca ¢ BEIOOpOM TIITaBHOTO
a7eMeHTa, MeTo Iporouku. LU-pa3noxenue.

52. Urepammonnsie Meroanl pemenus CJIAY. Meton mpocThIX HTepanuid, HE0OXOAUMOE,
JOCTaTOYHOE YCIIOBHUS €r0 CXOUMOCTH.

53. MeTojbl YUCIEHHOTO PelIeHUs] YPaBHEHUN U CHCTEM HETUHEHHBIX ypaBHeHUH. [IpuHumn
CKMMAIOIKX oToOpaxkeHuil. Merox npocteix utepanuii. Meron HetotoHa.

54. Yucnennsie metoasl pemenus OlY. Merozast Pynre-KytTo1.
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Haykoémkne TeXHOJI0TMH M IKOHOMHUKA MHHOBALUIA
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Yro Takoe HHHOBAIUS?

busHec 1 Hayka Kak 4eJ0Be4ECKHE LIEHHOCTH.

OnepannoHHast ¥ THHOBALIMOHHAS 1E€ATEIbHOCTb.

UYro Takoe HeMaTepuaabHble aKTHUBbI?

UYro Takoe SKOHOMMKA 3HAHUI, TpaB U MHHOBAINI?

YTto Takoe NHHOBAIIMOHHBIM LIUKJI ¥ KAKHUE ATAlbl OH BKJIIOYAcT?

Nctounuku prHaHCHPOBAaHHUS HA KaXI0M M3 3TAllOB KOMMEPLIUAIN3auU TEXHOJIOTHIl.
Creungurka MapKeTUHTa B MHHOBAIIMOHHOM €S TEIbHOCTH.

Kax Brl moHMMaeTe TEPMHUH «T€CTUPOBAHUE PHIHKA»?

Kax Bpl moHnmaere TepMHH «OTKPBITbIE HHHOBaMNY. Kakie MexaHN3Mbl OH BKJIIOYAET.

. B 1em 3akirro4aroTCcsi OCHOBHBIE CTpaTernu kommepuuannsanuu pe3yiapratoB HUOKP u

TEXHOJIOTUI?

Kpurepun oieHKH KOMMEPUECKOT0 MOTEHIMAa HOBBIX TEXHOJIOTHH.

Yro Takoe erHask TEXHOJIOTHS U KOMITJIEKC TEXHUYECKHX CHUCTEM?

Bunsl nHTEIIEKTYanbHOM COOCTBEHHOCTH. POJNIb MHTENIEKTYalIbHOW COOCTBEHHOCTH B
KOMMEPITHATU3AIIH.

OcobeHHocTH pabOoThl BEHUYPHOT'O KalUTaja.


http://www.intuit.ru/shop/product-2493588.html

16. TenneHuMM pa3BUTUS MHHOBALIMOHHOTO MpEANIPpUHUMATENLCTBA B Poccun.
17. Kakue Buabl OpraHU3allMOHHBIX CTPYKTYpP BaM U3BECTHBI?
18. Yro Takoe cucrema? Ha3oBuTe OCHOBHBIE 3Tallbl CHCTEMHOI'O aHAJIM3a.

Pemenue keiica

PCHIGHI/IG Keﬁca HanpaBneHo Ha BBIICHCHUC CKIIOHHOCTH, HHTepeca n MOTHUBaAIUU
abuTypHEHTA K MOIY4YEHHUIO TOTOTHUTENBHBIX MPEIIPUHUMATEIbCKIX KoMIieTeHIui. [Ipumep
TBOPYECKOTO Keica MPUBOIUTCS HUKE.

OO0cyxkaeHue cTpaTerni MHHOBAIIMOHHOM KOMIIAHMM HA npuMepe «SHaexkce»

«Aanexc» Bo3HUK B 1990-e ronpl kak HeOOIbIAaa yacTHa KoMmoadusi. OCHOBaTeIn
TUTAHUPOBAIIM CO3/1aTh OM3HeC cemeiinoro tuna. 3a 10 set o Beipoc 10 UT - ruranra u
coBepumi [PO. Takxe

«SIHIEKC» aKTUBHO 3aHUMAETCS CIUSHUSMH U TIOTJIONICHUSIMU B CMEXHBIX o0acTsix Bompocsr:
1. Tlouemy ocHOBaTelNb OBLI BBIHYK/JEH U3MEHUTh CTPATETUN «CEMEHHOro On3Heca»?

2. 3aueMm «SIHAEKCY» MOKYIMAET 10JIU B MPO(UIBHBIX KOMITAHUSX ?

3. B ueM cmbich ero nuBepcudUKalnu, Te MOXKET ObITh CHHEPTUS MEX 1y Ou3Hecamu?
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