ITPOI'PAMMA BCTYIIUTEJIBHOI'O UCIIBITAHUA 11O CIIEHHUAJIBHOCTH
JJIA HIOCTYHAIOIIIUX B MAT'TUCTPATYPY
IO KOHKYPCHBIM I'PYIIITIAM ®IIMH

I[aHHaH nporpamMma OTHOCHUTCH K KOHKYPCHBIM I'pYIIIaAM:

OIIMU Maremaruka u ¢pusuka (IIMD)

OIIMU Nndopmaruka (MBT)

OIIMU Texnonoruueckoe nuaepctro (TJI)

®IIMU Haykoemkue TeXHOIOTUU U 3koHOMUKa nHHOBanui (HTON)
OIIMU Metonast 3amutsl nHGopmaruu (M3U1)

Nk -

PersiameHT nposeaeHus (B 1MCTAaHIMOHHOM (popmare)
HcneiTanue mnpoBOAUTCS B COOTBETCTBUU C YCTAHOBJIEHHbIM mpukasom MODPTU
rpaduKoM.

BerynurensHoe MCHIBITAHHE COCTOUT U3 JIBYX YAcCTEil: pellleHre MPAaKTUYECKUX 3aJlaHui
0 TPOTPAMMHUPOBAHUIO, TPOJOJKUTEIBHOCTHIO 1,5 aCTpOHOMUYECKHUX Yaca, U YCTHOW YaCTH.
[lucbmMeHHas U yCTHAst 4aCTU MOTYT ITPOBOJUTHCS B pa3HbIE JHHU.

IIpaxTrueckoe 3agaHue 10 IPOrpaMMHUPOBAHUIO BBIIIOIHAETCS HA JIMYHBIX KOMIIBIOTEPAx
abutypueHToB. JlomyckaeTcsi HCIIOJIb30BaHUE S3bIKOB IporpammupoBanus Python, Cu, C++u
Java, Ha aOuTypueHTa BO3J1araercs OTBETCTBEHHOCTb 3a IIOATOTOBKY COOCTBEHHOIO
KOMITbIOTEpA K 3K3aMEHY, U YCTAaHOBKY HEOOXOIMMOT0 ITPOrpaMMHOI0 obecrnieueHus. Pemenus
HEOOX0MMO OTIpaBIATh B cucteMy SHnexc.KoHrect, npenBaputenbHO NpueMHas KOMHCCUS
OTHPaBUT HEOOXOJMMBIE CCBHUIKM M PETUCTPAllMOHHBIE JaHHble JUIs Bxoda. Jlomyckaercs
JNOCTYII TOJNBKO K cucreMe SHaekc.KoHTecT, a Takke CHpaBOYHBIM MaTepuajaM 110
CTaHJApTHBIM OMOIMOTEKaM Ul JOMYCTUMBIX S3bIKOB HPOTPaMMUPOBAHMS, OCTaJbHBIMU
Beb6-pecypcaMu onb30BaThCs 3aIPELICHO.

Bo Bpems nmpoBeaeHuss THCBMEHHOW YacTH JK3aMeHa OyldeT MpOBOJUTHCS
JVCTAHIIMOHHBIA KOHTPOJb 32 WCIOJIHEHHWEM perlaMeHTa M COOJIOEHHEM IpaBHI
IIPOBEICHMs DK3aMeHa 4epe3 cuctemy npokropuHra MOTH, pacnonoxeHHOW IO anpecy:
http://exams.mipt.ru

Jlns paboTel ¢ cuUCTeMOM, pabouee OKpYKEHHME CTYAEHTa JOJKHO COOTBETCTBOBAThH

TEXHUYECKUM TPEOOBAHUAM:

1. Hanuuue BeG-xkamepbl ¢ MHHMMalbHBIM paspemienueM B 0.5 Meranukcens u
4aCTOTOM ChEMKH 25 KaJIpOB B CEKYHIY
2. Hamnume ¢ynkumonupytomero MukpodoHa (MOeT OBITH BCTPOEH B HOYTOYK /
BHEIITHUN TTOIKJTFOUCHHBIN K KOMIIBIOTEPY / BCTPOSHHBIN B BeO-KaMepy / HHOE)
3. Hannumne xoMmpioTepa ¢ CTaOMJIBHBIM MHTEPHET coenuHeHHeM (0e3 pa3pbIBOB Ha
IPOTSHKEHUU 3K3aMeHa). PekoMeHntyemas ckopocTh coeiHeHus — oT 10 mOuT/c.
4. Hanuuue Opaysepa Google Chrome 70+ unu Microsoft Edge 17+ unu Mozilla
Firefox 52+. KpaiiHe pekomeHnmyercst ucnons3oBanue Opaysepa Google Chrome
nocienHe Bepcuu. B mamHOM  cimywae  Oymer  oOecmedeHa  MakcHUMasbHas
POU3BOAUTENBHOCT U CTAOMIIBHOCTD BUJICO3AITUCH IIPU C1aue IK3aMEHa.
3. Taxke KpaifHe pPEKOMEHIOBAaHO Tepe] JK3aMEHOM, BO HM30exaHHe KOH(IUKTOB,
MOJHOCTBIO 3aKpPbITh BCE HEHUCIOJIb3yeMble MPOTrPaMMBbl, OJOKMPOBIIUKU pEKIaMbl U
IIPOYHE PACILIUPEHHUS.
6. [Ipu peructpamuu Ha cobbITHE B http://exams.mipt.ru IPOBOAUTCS aBTOMaTHYECKas
IpOBEpKa TOTOBHOCTH pabO4yero OKPYKEHUs K YyJaJeHHOMYy »J5k3aMmeHy. Iloatomy
PEKOMEHAYETCSl 3apETUCTPUPOBAThCs 3apaHee (Kak TOJIbKO IPUEMHAas KOMHMCCHS BBILLIET
MHGOPMAIUIO ISl PETUCTPAllii) U MPHU OLMIMOKAaX PErucTpaly MPOBECTH HEOOXOIUMYIO
JIOHACTPOUKY.



http://exams.mipt.ru/
http://exams.mipt.ru/

AOuTypueHT 00s3aH J0 Hayaja »JK3aMEHa IIPOBEPUTh TEXHUYECKYI0 BO3MOXKHOCTb
MOJKJTIIOUYEHUS] K CUCTEME MPOKTOPUHTA, U 3aperuCTPUPOBATHCS B CUCTEME, €CIIM 3TO HE ObUIO
caenaHo. He mnoaximroueHne K cHUCTEME TPOKTOPUMHIA IPUPAaBHHUBAETCA K HESIBKE Ha
MUCBbMEHHYIO YacTh.

VYcTHast 4acTh IPOBOJIUTCS C HCIOJIB30BAaHUEM OJIHOTO M3 OOIIEHUCIIONB3YEMBIX CPEACTB
rpynnoBoii kommyHukanuu (Hangouts, Google Meet, Zoom u 1mp.) Ha YCMOTpeHHUE
JIOKAJIbHOM KOMUCCHH, B KOTOPYIO pacrpenenieH abutypueHT. [IpremHass koMuccus 3apaHee
OTTpaBisieT WHGOPMAIMIO O BPEMEHHM Hayajda M CChUIKY Ha BXOA B KoH(epeHmwuio. [lepen
HauajJoM YCTHOM 4YacTH aOUTypHEeHT O00s3aH YIOCTOBEPHUTHCS B PaOOTOCIOCOOHOCTH
000pyI0BaHUs U TIPOTPAMMHOTO 00€CIIeUeHUS IS BUICOCBSI3H.

YcTHas 4acTh Mpeanoiaraer:

1. OGcyx/IeHre UTOTOB BHITIOTHEHHS TPAKTUYECKOTO 3/ 1aHHUS;
2. OTBeT Ha YCTHYIO YacTh U3 MPOTPaMMbI SK3aMEHa.

Ha ycTHOM yacTy BBIAAIOTCS BOIIPOCHI U3 MPOIPAMMBI:

1. U3 Ga3oBoii yacTu, - MO0 OJHOMY BOIIPOCY U3 KaXKJIOTO MOpa3aena
2. V3 yactu, CBSI3aHHOW C OMNpENENICHHOM MarucTepcKkol MporpaMMol, - MO OJHOMY
BOITPOCY M3 KaXJI0T0 MoJIpa3ena.

B kaxnom pasnene mepedyucieH CHUCOK MAaruCTepCKUX MpOorpaMM, ISl KOTOPBIX OH
IPUMEHHUM.

Bo Bpemst yCTHOTrO OTBETa 9K3aMEHATOPBI MOTYT 3aJaBaTh JOMOJIHHUTEIBHBIE BOIPOCHI 110
MporpaMMe BCTYIUTENIbHBIX UCIBITAHUH, B TOM YHCIIE U3 APYTUX Pa3zesioB, €Clii aOUTypUEHT
yKa3aJl HECKOJIBKO MaruCTepCKUX IMPOrpaMM B 3asBICHUU IIPU I0Jade JOKYMEHTOB Ha
KoHKypcHble rpynnsl PIIMHU. B cioydae, ecim OTBET Ha JONOJHUTENBHBIM BOIPOC
MIOAPAa3yMEBAET pa3BEPHYTHIM OTBET, TO JOIOJHUTENBHO BbiAenseTcs A0 30 MUHYT Ha
IIOATOTOBKY K OTBETY.



1.

Bba3oBasi yacTh 111 BCceX MarucTepcKux NporpaMm

OO6sacTb NPUMEHEHHUS

JlaHHBIA pa3znen sBiseTcs OoOsM3aTelIbHBIM JJIS BCEX MAruCTEpCKUX MPOrpaMM B paMKax
koHKypcHbIX rpynn ®IIMU Maremaruka u ¢pusuka, ®IIMU Uudopmaruka, PIIMU
Texnonornyeckoe Jmaepcrso, @PIIMHU Haykoemkue TeXHOJIOrMHM M JKOHOMHMKA
uHHoBauui 1 @IIMU Metoas! 3a1uThl HHGOPMALIMH.

1.1. Teopwus BeposiTHOCTEH U cJIyYaliHbIe POLECCHI

1. OcHoBHblE MOHATHA TeOopuUM BeposTHocTell. OmpeneneHue BepOSTHOCTHOIO
MIPOCTPAHCTBA, MPOCTEHIINE AUCKPETHBIE clay4dau (BBIOOPKU C MOPSAKOM U Oe3 Hero,
YHOOPSZOYEHHbIE W HEYNOpSAJOYEHHbIE), KIACCHYecKasi BEPOSITHOCTHAS MOJEIIb.
Cryyaiinas BenmuurHa, QyHKIMS pacipeaesieHus.

2. YcinoBHblE BepOSTHOCTH. OmpereneHHe YCIOBHOW BEPOSTHOCTH, (opMmyia IMOTHON
BeposITHOCTH, opmyna baiieca.

3. Maremaruueckoe OXKUJAHUE, qucnepcus, KOppemsLusl. Onpenenenne
MaTeMaTU4YECKOr0 OKHMJIaHUs, TUCIIEPCUH, KOBApUALIMHN U KOPPEJISALIMHU, UX CBOMCTBA.

4. HesaBucumoctb coObiTHil. [lomapHas He3aBUCUMOCTb UM HE3aBHCUMOCTb B
COBOKYITHOCTH.

5. OcHoBHBIE Teopembl Teopunu BeposTHocTe. HepaBenctBo UeObimeBa. 3akoH
OonpMx yncel. LleHTpanpHas npeaesbHas Teopema.

6. Pacnpenenenus. CraHmapTHble AMCKPETHbIE M HENPEPBIBHBIE paclpeiesieHus, uX
MaTeMaTH4ecKue OKUAAHUs, TUCIEPCHH U CBOICTBAa: OMHOMMAIBLHOE, PABHOMEPHOE,
HOpPMaJIbHOE, ITyaCCOHOBCKOE, ITOKa3aTEIbHOE, FEOMETPUUYECKOE.

Jlureparypa

1. T'menenxo, b. B. Kypc teopun Bepositocreii, YPCC. M.: 2001;

2. T'menenko b. B., Xunuun A. fI. DnemMeHTapHO€ BBEJICHHE B TEOPUIO BEPOSATHOCTE,
1970;

3. Ilupses, A. H. BepositHocTs, Hayka. M.: 1989;

4. CesacthsHOB b. A., Kypc Teopun BeposITHOCTE U MaTeMaTHYECKOM CTATUCTUKH, U
M.: Hayka, 1982;

5. CeBactbsHOB, b. A., Unctskos, B. I1, 3y0koB, A. M. COopHUK 33734 110 TEOPHH
BeposTHOCTeM, M.: Hayka, 1986.

1.2. Auaropurmsl

1. Ananmu3 anroputmoB. IloHATHE O CIOKHOCTM 1O BPEMEHM M MO HaMSITH.
Acumnroruka, O-cumMBoNIHKa. [[0Ka3areapCcTBO KOPPEKTHOCTH aITOPUTMOB.

2. Crpoku u onepauuu Haj Humu. IIpencraBneHune cTpok. BrlunciieHne nnuHBIL
KOHKaTeHalus. AJITOPUTMBI IOMCKA TOACTPOKHU B CTPOKE.

3. CoptupoBku. HwuxHss TeopeTUko-uHGOPMAIIMOHHAS OIICHKA CIOKHOCTH 3aJ1a4u
COPTUPOBKU. AJITOPUTMBI COPTUPOBKH BCTaBKaMH, ITy3bIPEKOM, OBICTpasi COPTHPOBKa,
COpPTHPOBKA cIUgHUEM. OIIeHKa CIOKHOCTH.

4. llpencraBieHne Marpull M BEKTOPOB. AJITOPUTMBI YMHOKEHHUS MarTpul] H
s deKTUBHbIE CHOCOObI WX peanu3aluy. UMCICHHBIE METOIbl PEIICHUS CHCTEM
JIMHEWHBIX YPaBHEHUN.

5. YucnenHoe uddepeHIMpoBaHue U HUHTErpupoBaHHe. YHCIEHHbIE METOABI IS
pemeHust cucteM auddepeHnrnanbHbIX YpaBHEHUH.

6. Ipad. OpuentupoBannsiii rpad. [Ipencrasnenus rpada. O6xon rpada B NIyOMHY U B
mmpuHy. Tornonorndeckas coprupoBka. [logcuer uncna myreit B oprpade.

7. AnropuTMbl MOMCKa KpaTyalmmx nytedd B rpade. Anroputm JledkcTpel. Anroputm

®dopna-bemnvana. Anroputm @noiina. Anroputm A*,



8.

HenerepmMuHUpOBaHHBIE KOHEYHBIE aBTOMATBI, Pa3jIU4YHbIE BAPUAHTBHI OIPEIEICHUS.
JleTepMUHUPOBAaHHBIE KOHEYHBIE aBTOMarThl. VX 5SKBHBajleHTHOCTh. MamnHa
TeropuHra.

Jluteparypa

P

2.

[lIens A. [IporpammupoBanue: Teopemsl u 3agaun. MITHMO, 2007;

Bupt H. Anropurmsl 1 cTpyKTypsl JanHbiX. M3n-Bo Hesckuit nnanekt, 2005;
Kepnuran b., Putun /1. f3s1k nporpammupoBanus C. M3n-so Buibamce, 2008;
Kopwmen T., Jleizepcon Y., Pusect P., [llTaitn K. AnropuT™mbl: TOCTpOCHHE U aHAIU3,
2-e m3nanme. - M.: U3marensckuii nom Bunbsamc, 2005.

BT, M3U u IIM®. KomnbloTepHblie HAYKH

O061acTh IPUMEHEHUS

JlaHHbIN pa3zen NpefHa3sHadeH AJIsi BCeX MArMCTePCKUX NMPOrpaMM KOHKYPCHBIX TPyl
®IIMU Hupopmatuka u PIIMU Meroasl 3amuThl MHPOPMALMM, a TaKXKe JUIA
CIEAYIOUIMX MaruCTEPCKUX MPOrpaMMm B pamkax KoHKypcHoH rpymnsl @IIMU MaremaTuka

U pu3uKa:

e Amnanu3 JaHHBIX (Kadenapa AHain3a JaHHBIX),

e bankoBckue MHpOpMaAIMOHHBIE TeXHOJIOTHH (Kadenapa baHKoBCKUX HHGOPMaIMOHHBIX
TEXHOJIOTUI);

e CoBpemeHHast komOuHaTopHKa (kadenpa JuckpeTHON MaTeMaTHKH );

e Maremarnueckue MeTobl HHPopMaTHKH (Kadeapa JuckpeTHON MaTeMaTHKN);

e Maremarnueckue u HMH(OpMAIMOHHBIE TexHOMOTMU (kadenpa KorHUTHBHBIX
TEXHOJIOTHH);

e [lpuknanHsle THPOPMALTMOHHBIE TEXHOJIOTUH B YIPaBJIeHNUU U On3Hece (kadeapa
KoprnopaTiuBHBIX HHPOPMALIMOHHBIX CUCTEM);

e dunancoBble TeXHOJOTHU B OM3Hece (Kadempa OUHAHCOBBIX TEXHOIOTH);

e Mertozabl COBpeMEeHHON MaTeMaTHKy (kadeapa MeTonoB COBpeMEHHON MaTEeMaTHKH ).

2.1. Auare0pa u reomerpus, JIMHEHHasA ajaredpa

1. T'pynmsl, konbua, noast. Onpenenenus u npumepsl. Lukinnyeckue rpynmnel. Teopema o
romoMopduzme.

2. lloacranoBku. OmnpeneneHue MOACTAHOBKH, YETHOCTh MOACTAHOBOK. lIpom3Benenue
MIOJCTAHOBOK, DA3JIOKEHUE IIOACTAHOBOK B IPOMU3BEACHHE TPAHCIO3ULMA H
HE3aBHCHMBIX LIUKJIOB.

3. KommuekcHble umcna. Ieomerpuueckoe u3zoOpaxeHue, ainreOpauyeckas U
TpUrOHOMeTpuYeckas (hopma 3arucy, U3BJIeUeHUE KOPHEH, KOPHU U3 €UHUILIBI.

4. Cucremsbl nTuHeNHbIX ypaBHeHUH. IIpsimoyronsable MaTpuubl. [IpuBenenue marpul u
CUCTEM JIMHEMHBIX YPaBHEHUH K cTynieH4aroMmy Buay. Meron ["aycca.

5. JluneitHast 3aBUCUMOCTD U paHr. JInHelHas 3aBUCUMOCTb CTPOK (cTon0110B). OCHOBHAs
JeMMa O JIMHEWHOHN 3aBUCHUMOCTH, 0a3uC M PaHr CHCTEMbI CTPOK (cTosO1oB). Panr
Marpuilbl. Kputepuii COBMECTHOCTH W ONPEACICHHOCTH CHCTEMBl JIMHEWHBIX
YpaBHEHHII B TepMuUHaxX paHroB Marpull. dDyHpameHTanpHas CHCTEMAa PpELIECHUM
OJTHOPOJTHOW CHCTEMBI JIMHEWHBIX YPABHEHHUIA.

6. Omnpenenurenu. OnpenenuTens KBagpaTHOW MaTpUIbl, €r0 OCHOBHBIE CBOWCTBA.
Kpurepuii paseHcTBa omnpeaenurens Hymao. Dopmyna pasiokKeHUs ONPENCIIUTENS
MaTPHIIBI TI0 CTPOKE (CTOJOILY).

7. Omnepanuun Hax Marpuuamu. Onepanuu Haja MaTpULiaMU M MX CBOWcTBa. Teopema o

PpaHre NMponu3BCACHUA ABYX MATPHII. OHpeIICJII/ITeJH) IMPOU3BCACHUA KBAAPATHBIX
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I1.

12.

Mmarpull. OOparHast Marpulla, ee SBHbIH Bua (dopmyna), cnocod BBIpAXKEHUS C
MIOMOIIBIO 3JIEMEHTAPHBIX MPeoOpa30BaHUM CTPOK.

BekropHbsle mpocTpaHcTBa; 0Oa3uc. BekTropHOE€ MPOCTpPAaHCTBO, €ro 0Oa3uc W
pasmepHocth.  [IpeoOpazoBanusi  kKoopaAuHAaT B BEKTOPHOM  MPOCTPAHCTBE.
[lonmpocTpaHcTBa Kak MHOXKECTBA PELIEHUH CHCTEM OJHOPOJHBIX JIMHEHHBIX
ypaBHeHHH. CBA3b MEXAYy pa3MEpPHOCTIMHU CYMMBl U TEpECE€YeHMs] JBYX
noanpocTpaHcTB. JIMHEHHAas HE3aBUCUMOCTh MOJANPOCTPAHCTB. ba3uc u pa3MepHOCTh
MIPSIMON CYMMBI IIOATIPOCTPAHCTB.

JluneiiHble oTOOpa)keHUS W JIMHEHHbIe omneparophl. JIMHEWHble O0TOOpakKeHUs, UX
3anuch B KoopaumHarax. OOpa3 M sSApo JMHEHHOrO OTOOpaKEHUs, CBA3b MEXIY HX
paszmepHocTsIMU. COnpsHKEeHHOE MPOCTPAHCTBO M CONpsKEHHbIE 0a3zuchl. M3meHeHne
MaTpULbl TUHEIHOTO oreparopa MpH Mepexose K Ipyromy 0asucy.

bununelinple u kBagparuuyHble (yHKUMU. bunuHelHble (QYHKUMM, UX 3alUCh B
KoopauHaTax. M3MeHeHne MaTpuilsl OMIIMHEHHON (DyHKIMK MPH TIEpexofie K IPyroMy
06asucy. OpToroHajbHOE  JONMOJHEHHE K HOANPOCTPAHCTBY  OTHOCUTEIBHO
CUMMETpHYECKON OmnuHeiHoil ¢yHkuuu. CBA3b MEXAy CHUMMETPUYECKUMHU
OWJIMHEHHBIMU M KBaJpaTMUHbIMM (QyHKUUAMHU. CyliecTBOBaHHE OPTOIOHAJIBHOTO
Oazuca s CHUMMETpHYecKoW OwnuHelHoW  QyHkiuu. HopmanbHbIE — BUJ
BEIIECTBEHHON KBAJAPaTUYHON (PyHKIMH. 3aKOH MHEPIIHH.

EBknunoBbl mpoctpanctBa. HepaBenctBo Komn—byHsikoBckoro. OpToroHajibHbIE
6a3ucel. Oproronanuzanus [ pama-IlImunra. OproroHanabHbIE ONEPaTOPHI.
CoOcTBeHHbIE BEKTOPHl M COOCTBEHHBIE 3HaueHHA. (COOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIE 3HA4YEHUs JMHEHHoro omeparopa. CoOOCTBEHHBbIE MOAIPOCTPAHCTBA
JMHENHOTO oreparopa, nux JTUHENHAs HE3aBUCHUMOCTb. Yenosue
JMaroHaIM3UPyEMOCTH OIepaTopa.

Jlureparypa

bl ol

2.2.

Bunbepr 3.b. Kypc anredpsr, 1999, 2001, ®akropuan, 2013,2017,2018, MITHMO.
Koctpukun A.W. Beenenue B anredpy, 1977, Hayka.

Koctpukuna A.U. Beeaenwne B anredpy, 4. I, 11, 2000, ®uzMaTiut.

Kypomur A.T. Kypc Beicieit anreOpst, 1975, Hayxka.

CO6opnuk 3azau no anredpe nox penakiueit Kocrpukuna A, U. B. Apxanues,
B.A. Apramonos, F0.A. baxtypun u np. — MIIHMO Mockaa, 2009.

MaremaTnueckuii aHajius

[Ipenenst mo Komm u I'eline, HempepblBHOCTH. [Ipenensl mocienoBaTeabHOCTEN U
¢byukuuit. HenpepsiBHbIE QYHKINH.

OnemeHntsl o00meld Ttomonoruu. HemnpepbiBHBIE oTOOpaXkeHHs. KoMmakTHOCTD,
CBSI3HOCTb, XaycJ1OpP(OBOCTb.

Paabl. Yucnosble u ¢yHKUMOHANbHBIE psanbl. [lpusnaku cxonumoctu ([lamambepa,
Komm, narerpanbabiii, JIeiiOaua). AOCOTIOTHO U YCIOBHO CXOMSIIIUECS PSIJIBI.
Huddepenunposanue. Juddepennuponanne Qynkiuii. I[lpumenenrne npous3BoaHOIM
JUISL HAXOXKJEHUSI SKCTpeMyMoB QyHKIMii. @opmyna Teiinopa.

@OyHKIMM MHOTMX HEepeMEeHHbIX. YacTHble MpOW3BOJAHBIE. I[pamueHT u ero
TEOMETPUYECKU CcMbICI. Meron rpaaMeHTHOro cmycka. Ilouck skcTpeMymoB
(GYHKIMI OT MHOTUX TIEPEMEHHBIX.

WuterpupoBanue. OnpeneiacHHbII M HEONPEICJICHHBIM HMHTErpansl. MeTonsl
uHTerpupoBanus GpyHkmid. [lepBooOpa3Hbie pa3TUUHBIX JTE€MEHTAPHBIX (PYHKITHIA.
KparHble unTerpans! (JBoiHbIE, TPOWHBIE), 3aMEHA KOOP/INHAT, CBSI3b C TIOBTOPHBIMHU.
OneMeHTHl  (YHKIMOHAJBHOTO  aHajdW3a:  HOPMHPOBAHHBIE,  METPUYECKHUE
MIPOCTPAHCTBA, HEMIPEPHIBHOCTh, OTPAHUYEHHOCTb.



9. Aunrebpa u curma-anrebpa. Mepa. M3mepumble MHOXKecTBa. V3MepuMmsble (DyHKLIUU.

Huterpan Jlebera.
Jlureparypa

1. Apxunos I'. 1., CanoBunumnii B. A., UyOGapuxoB B. H. Jlekuuu no mar. ananuzy. 13n-
BO YHUBepcuTeT, 1999.

2. 3opunu B. A. Maremarnuecknii ananus. Yacts I. M.: Hayka, 1981. 544 c. Yacrs I1. M.:
Hayxka, 1984. 640 c.

3. KympsBues, JILJI., Kypc wmaremaruueckoro anammsza (B Tpex Ttomax). T. 1.
JuddepennnanbHOe U HHTETPATLHOE UCUYHCIICHUS (PYHKITHI OfHOM mepeMenHou. T. 2.
Panpl.  [IuddepeHnnanbHoe W HHTErpalibHOE MCUMUCICHUS (DYHKIMA MHOTHX
nepemenHbIX. T. 3. 'apmonnyeckuii ananus. Mocksa, 131-Bo Beicias mikona, 1981.

4. Nemunosud, b. II, COopHUK 3ama4 W yImpaKHEHHH MO MAaTeMaTHYECKOMY aHaJn3y.
Wsn- Bo Act, 2007.

2.3. KomOunaropuka

1. OcHoBHBIE TpaBuiia KOMOWHATOPHKHU: MPABUJIO CIOXKEHUS, YMHOXeHUS. OCHOBHBIE
KOMOMHATOpHbIE OOBEKTHI: COYETAHUS W pasMELIeHHs C TOBTOPEHUSIMH U 0e3
MoBTOpeHU. POpMynbl Uil KOJMYECTBA COYETAHUMN W pazMemieHuil. [lpuHnmn
Hupuxine. [Tpumepsl.

2. MnuoxectBa. Kpyru Oiinepa, omnepanuu Ha MHoxecTBax. PopMmysia BKIIOYEHHH U
nckiroueHui. [Ipumepsl.

3. Coueranus. Pa3memenus, nepecTaHOBKM M codeTaHus. bunHom HeroroHa.
Tpeyronpuuk [lackans. CodyeTanusi ¢ MTOBTOPEHUSIMHU.

4. Tpadbl: HEOPHEHTUPOBAHHbBIE, OPUEHTUPOBAHHBIE, MPOCThIe Tpadbl, MyIbTUTpadbl U
ncesnorpader. M3zomopdusm rpados. Hekoropsle cranmapTHele Kiacchl rpados:
MOJIHBIE, ABY/IOJIbHBIE, LIEIH, LUKJIIbL, iepeBbst. Kputepuii ABy101bHOCTH rpada.

5. Hepebs. CBsi3b MeXAy KOJMUECTBOM BEpUINH U pEOEp. DKBUBAJICHTHBIE OMPEICICHUS
kimacca gaepeBbeB. Dopmyna Komm st ymcna nepeBbeB Ha  (PUKCHPOBAHHOM
MHO>KECTBE BEPILIUH.

6. KinmkoBoe 4mCIl0, YMCI0 HE3aBUCUMOCTH, XPOMAaTUYECKOE YUCIIO; CBSI3b MEXY 3TUMU
yrciaamiu. JKaHbIi anropuT™ packpacku rpada, mpumep ero HeoNnTUMAIbHOCTH.

Jlureparypa

1. Bunenkun H. fI. KomOunaropuka. M., Hayka, 1969 u Oonee cBexxue u3manus

2. M. Xomn. Kom6unaropuka. — M.: Mup, 1970.

3. OmnnaifH-Kypchl Ha www.coursera.org “KomOunaropuka s HaunHatomumx”’, “Teopust
rpagoB” or MOTU

2.4. KoMnbloTepHbIe HAYKH

1. Perymsapubie Bblpaxenus. Teopema KiuHu 00 5SKBUBAJICHTHOCTH PETYISPHBIX
BBIPAKECHUI Y KOHEUHBIX aBTOMATOB.

2. KoHTekcTHO-CBOOOMHBIE T'paMMaTHKH. ABTOMAaTbl € MarasuHHOW  TaMSTHIO.
DOKBHMBAJICHTHOCTh aBTOMAaTOB C MAara3MHHOM MaMAThI0 M KOHTEKCTHO-CBOOOIHBIX
rpaMMaTHK.

3. Apxurekrypa Pon-Helimana. [IpuHIMIOBI OZHOPOAHOCTM NAMSATH, AIPECHOCTH U
IIPOrpaMMHOTO YTIpaBlIeHUs. ['apBapickas apXUTEKTypa, OTIMYUS OT ApXUTEKTYpbI
®on-Heilimana. [Ipumepsl peanuzanuid.

4. AOcCTpakTHblE CTPYKTypbl JaHHBIX: CIIUCKA, BEKTOpa, JepeBbs moucka. Mx

ACHUMIITOTHUKHU OJIA onepaunﬁ IIOMCKa D3JJICMCHTAa MW BCTAaBKH HOBBIX 3JJICMCHTOB B
cepeauHy uiu koHell. [IpumMepsl peanuzanui.


http://www.coursera.org/

5. Uenoumncnennass apudMeTuka B TMPEACTABICHUU KOMIBIOTEpAa. 3HAKOBBIE U
0e33HaKOBbIE 3HAYEHHS, CIIOCOOBI MPEICTABICHUS OTPUIIATENbHBIX 3HAYCHHI.
LenouncneHHoe NeEpenoIHEHUE W €ro KOHTPOdb. JlnMHHAs LenoYuciIeHHas
apudmeruka.

6. BemectBennas apudmeruka. IlpencraBienuss ¢ (UKCHPOBAHHOW M IUIABArOIIEH
toukoi. Crannapt IEEE754. CnienmanbHble BELIECTBEHHBIE 3HAYEHMUSI, OTPECIICHHBIE
cranaaprom IEEE754 u onepanuu Hag HUMU.

7. YcTpOHCTBO BHUPTYaJIBHOIO aJpPECHOro MpocTpaHcTBa mpomecca. CTek W Kyda.
Jlunamuueckass 3arpy3ka OuOmuMoTek. MexaHu3M  TPaHCISAIUMU  aJpEecOB U3
BUPTYaJIbHOTO B (U3NYECKOE aPECHOE MPOCTPAHCTRO.

8. OmnepallMOHHBIE CHUCTEMBl M HMX KOMIIOHEHTHL. SIpO ONEpalMOHHBIX CHUCTEM.
CuctemMHBIC BBI30BBI U WX OTJIMYHUS OT OOBIYHBIX OMOMMOTedHbIX (PyHKIHI. CrIocOObI
peanu3ali CUCTEMHBIX BBI30BOB (TIpephIBaHus, sysenter, syscall).

9. Ilponeccst u moroku. CXxoAcTBa U pa3nuuus MexAy HuMuU. Peanusanus
MHOT'033/Ia4HOCTH ¥ aJITOPUTMBI INIAHUPOBAHUE 3aa4 B ONEPALIMOHHBIX CHCTEMAaX.

10. IIpobnema MHOTOMOTOYHOW CHUHXPOHU3AIMU. ATOMAapHBIE MEPEMEHHBIE U OOBEKTHI
6noxupoBku. Hebnokupytomiyie cTpyKTypbl JaHHBIX U UX peanu3alusl.

11. IHTEepKOHHEKT B BBIYMCIUTENBHOM Kiactepe. OTiMuMe MHTEPKOHHEKTa OT
100abHBIX KOMITBIOTEPHBIX ceTell. OCHOBHBIE XapaKTEPUCTHKU WHTCPKOHHEKTA.
Tomonorun coeauHEHUH Y3710B B BBIYMCIUTEIBHOM KJIacTepe, XapaKTepPUCTUKH
TOIIOJIOT U H.

12. IloHATHE YCKOpEHUST M MAacIUTaOMPYEMOCTH MapajuIeNbHBIX IPOrpaMM. 3aKoH
Ampana. Ouenka 3¢ ()EKTUBHOCTH MapajUIeIbHBIX MporpamMM. SpycHo-mapasienbHas
(dhopMa mporpamMmsi.

13. IlapannenbHble U pacnpelenEéHHble BbIUMCIUTENbHBIE cucTeMbl. [lapagurma Map-
Reduce. Ilpumepsl, otnmuuus. PacnipeneneHnHbie ¢aiinoBbie cucteMbl. OCOOEHHOCTH
XpaHeHus (aiyioB B HUX. Perumkarust.

Jlureparypa

1. Kopwmen T., Jleiizepcon Y., Pusect P., lllTaitn K. AlropuTt™Mel: IOCTpOE€HHE U aHAN3,
2-e m3manwne. - M.: U3garensckxuit 1oM Bunssmc, 2005,

2. K. JIx. [leiiT. BRenenue B cucteMbl 0a3 JaHHBIX (YU€OHHK ISl By30B). — 8-¢ M3/, —
M.: Bunbsamc, 2008;

3. Chuck Lam. Hadoop in Action. New York: Manning Publications co., 2011;

4. Po6Gauenckuit A.M., Hemurorun C.A. Oneparmonnas cuctema UNIX. 2-e uznanue. -
CIlo.: BXB, 2014;

5. Tauenbaym 3., boc X. CoBpeMeHHbIE oniepaliioHHbIE CUCTEMBI. 4-¢ u3aanue. - CII6.:
[Turep, 2018;

6. Maurice Herlihy, Nir Shavit. The Art of Multiprocessor Programming. Morgan

3.

Kaufman Publishers, 2012.

HT5HU, TJI u IIM®. IxoHOMHUKA HHHOBAI[MI

Q0JacTh IPUMEHEHUS

JlanHbIil pasnen npeaHasHadeH KOHKypcHbIX rpynn @IIMHM HaykoemMKHe TeXHOJIOIMH M
3koHOMHMKAa uHHOBanuii, ®IIMMU TexHosoruvyeckoe JUAEPCTBO, & TAKXKE IS CIACTYIOIINUX
MarucTepCKUX MpOrpaMm B paMkax KOHKypcHoM rpymnnsl @IIMU MaremaTruka u (pu3HKa:

KoHnentyanpHbIi aHAIN3 ¥ TPOSKTUPOBAHNE CHCTEM OPTaHH3AIIMOHHOTO YIIPaBICHUS
(xadenpa KoHuentyanbHOTO aHaln3a U MPOEKTUPOBAHUS)
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3.2.

Haykoemkue nadopmanoHabie TeXHOJIOTHH (Kadenpa TeopeTuueckux u
MIPUKJIATHBIX TTPOOIeM HHHOBAITHH)

VYnpasieHue npoekTaMu B cpepe TEXHOIOTHI NCKYyCCTBEHHOTO MHTEIUIeKTa (Kadenpa
VYnpapneHust TEXHOJOTHYECKUMU TIPOEKTaMu )

Teopernueckue BONMPOCHI

UYro Takoe MHHOBaLUsA?

busHec 1 Hayka Kak 4yegoBeYeCKHE IEHHOCTH.

OnepannoHHast ¥ THHOBALIMOHHAS 1EATEIbHOCTD.

Uro Takoe HeMaTepHalIbHbIE AKTUBBI?

UTo Takoe S5KOHOMUKA 3HAHUH, IPaB U HHHOBALIWI?

UYro Takoe THHOBALIMOHHBIN UK U KaKHE Talbl OH BKJIIOUAET?

VcTounuky GUHAHCUPOBAHUS HA KAXKJIOM U3 ATAIIOB KOMMEPIIMATIH3AIMNA TEXHOIOTUH.
Crnenuduka MapKeTUHra B MHHOBALIMOHHOM J€SIT€IbHOCTH.

Kak Brl moHMMaeTe TEpPMUH «T€CTUPOBAHUE PHIHKA»?

. Kak Bbl noHnMaere TepMHH «OTKPBITBIE MHHOBaMW». Kakne MexaHu3Mbl OH

BKJIFO4ACT.

. B 1ueM 3axito4aroTCcsi OCHOBHBIE CTpaTeruy Kommepuuainsanuu pesyasraros HUOKP

Y TEXHOJIOTHIA?

Kputepuu oieHKH KOMMEPYECKOTO OTEHIHAIa HOBBIX TEXHOJIOTHIA.

Uro Takoe enuHas TEXHOJOTHUS U KOMIUIEKC TEXHHYECKHX CHUCTeM?

Bunbl nHTEMNIEKTYyanbHOM COOCTBEHHOCTH. PoNlb HHTENIEKTYanbHOM COOCTBEHHOCTH B
KOMMeEPIHAIA3AIIHH.

OcobeHHoCcTH pabOTH BEHYYPHOTO KamuTama.

TenneHnuu pa3BUTHS HHHOBAIIMOHHOTO MIpeANpUHUMaTENbCcTBa B Poccun.

Kakwue BuIbI OpraHu3aliOHHBIX CTPYKTYP BaM U3BECTHHI?

Uro Ttakoe cucrema? Ha30BHUTE OCHOBHBIC ATAIbl CUCTEMHOTO aHAIH3A.

Penrenune keiica

Pemienue keiica HaIllpaBJICHO Ha BBIICHCHUC CKIOHHOCTH, MHTCpPCCa U MOTHBAUU

a0UTypueHTa K TMIOJYYEHHUIO JOMOJHUTENBHBIX MPEANPUHUMATEIILCKUX KOMIETEHIUH.
[Ipumep TBOpUECKOTO Keiica MPUBOJUTCS HIKE.

OO6cyx1eHue cTpaTernu THHOBALlMOHHOM KOMIIAHUM Ha IpuMepe «STHaexe»

«Sagexc» Bo3HUK B 1990-e rogbl Kak HeOOdbIIass dacTHas KoMmaHust. OcHoBarean
IUTAaHUPOBAJIM co3/1aTh Ou3Hec cemeiriHoro tuma. 3a 10 net oH Belpoc a0 UT - ruranta u
cosepunia [PO. Takxe

«HHI[GKC» AKTHUBHO 3aHUMACTCA CIUAHUAMHU M IMOITIOIICHUAMU B CMCXKHBIX o0acTax

Bonpocebr:

1.

[Touemy ocHoBaresb ObUT BEIHYK/IEH U3MEHUTh CTPATETnu «CEMEUHOTo Ou3Heca»?

2. 3aueM «SIHIEKC» MOKYMAET IOJIH B MPOGUIBLHBIX KOMIAHUSIX ?
3. B yem cmbIca ero nuBepcuUKaIH, TI€ MOXKET ObITh CHHEPTHS MEXTy On3Hecamu?
Jlureparypa

1. B.A. Anronen u ap. OCHOBbI HHHOBAlIUOHHOW JIESITEILHOCTH.

2. A. Ay3zan. UHcTUTYIHMOHAIbHASA SKOHOMUKA JIJIS YaTHUKOB.

3. Tait KaBacaku. Crapran: 11 MacTep-Ki1accoB oT 3Kc-eBaHTenucra Apple u camoro
JIEP3KOT0 BEHIYPHOTO Kanutanucta KpeMHHeBOW JOTHHBL/ .

4. A. OcrepBanbaep, U. ITunbe. [TocTpoenune 6usnec-mMomenei.
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Opuk Puc. BUSHEC C HVYJIA. Meton Lean Startup 1t ObICTPOro TeCTUPOBAHUS
ujel u BeIoopa OM3HEeC-MOJIEIH.

[Mutep Tunb. OT Hys k equnuie. Kak co3nare ctaprarn, KOTOPBIM U3MEHUT OyayIiiee.
WN.N. Ponnonos, A.C. Cemenos. IIpeanpunumarensckue ¢punancel. Cnb., Anereiia,
2013.

CruB bnank. Yetslpe mara k o3apeHuto. CTpaTeruu co3/1aHusl yCIEUIHbIX CTapTaroB,
Anprniuna [TaGmumep, 2017.

CruB bnank, bo6 [{opd. Crapramn. HactonbHas kHura ocHoBarens. AJbliuHa
[TaGmumep, 2012.

B.1O. Jlopodees. SAunexc Bomoxka. Mctopust co3nanust KOMIaHUWA MEUTHI. AJTbITUHA
[Mabmummep, 2013.

@. Cenner. Groupon. buzHec-Moz€Ib, KOTOPasi U3BMEHMJIA TO, KaK MBI IIOKYIIAEM.
Anbnuna [Tabnumep, 2013.

Opuk Imunar, Jonathan Rosenberg, Anan Ur. Kak padoraer Google. Oxemo, 2015.
Paccen Axodd, @penepuk Imepu. O 1eneyCcTpeMIIEHHBIX CUCTEMaX

bepranandu JI. ¢pon. Ucropus u craryc oOuieii Teopun cucreM. B ku.: CuctemHble
uccnenoBanus. Merononoruueckue npodiemsl. Exxeronauk. — M.: «Hayxkay, 1973.

IIM®. Maremarn4yeckoe MOAeJTUPOBaHHE, BBIYMCIUTEIbHA MATEMATHKA U
¢pusuka

(O] iJ'IaQTL IPUMCHCHUWA

JlaHHBIN pa3jen npeaHa3sHadeH I CIEAYIOIMUX MaruCTEPCKUX POrpaMM B paMKax
koHKypcHoU rpynnel @IIMH Maremarnka u ¢pusuka:

[Ipuknannas MareMaruka (xadenpa  Beicmeit MaTE€MAaTHUKU, Kadenpa
BbIunCIUTENBHBIX TEXHOJIOTHH M MOJETUpPOBaHUSA B reousuke U OMOMaTeMaTHKe,
kagenpa MareMaTHueCKOro MOJICIIMPOBAHMS U TIPUKJIIATHOW MaTeMaTHKN)
Marematndeckas pusznka W MaTeMaTHueckoe MojenupoBaHue (kadenpa Beicmiei
MareMatukd, kadeapa MaremMaTHyeckoro - MOJAEIMPOBAHUS U MPHUKIATHON
MaTeMmatuky, Kadenpa MaremMaTndeckoro MOJEIUPOBAHUS CIOXKHBIX CHUCTEM H
OTITUMU3AIIAH )

VYnpasienue JTUHAMUYECKAUMU CHCTEMAMU (xadenpa Maremarnueckoro
MOJICTTMPOBAHMSI U IPUKIIATHOM MaTeMaTUKN)

Maremarndeckre 1 UH(pOpMaMOHHbIE TexHonoruu (kadeapa [IpuknaaHeix npodiem
TEOPETUIECKON 1 MaTeMaTHIeCKON (DHU3HUKH )

Cnncok BONpocos

1.

2.

Knaccudukanus TuHEHHBIX YpaBHEHUH B YaCTHBIX IPOU3BOAHBIX BTOPOTO MOPSIKA.
Kanonnueckue Gopmsl.

3anada Koy 115 runepOoIMyecKux ypaBHEHUI B UaCTHBIX MPOU3BOJHBIX BTOPOIO
nopsiika. Meron xapakrepuctuk. @opmynsr Janambepa, [Tyaccona, Komm.
HauanbHo-kpaeBas 3aga4a Ui TMHEHHBIX ypaBHEHHI apaboindeckoro Tumna. Merox
@ypse. [IpuHnun MakcuMyMa.

Kpaesbie 3agaun upuxie u Helimana st ypaBHenus Jlamnaca. [Tpunuun makcumyma.
JuckpeTtusanus, 00ycIOBICHHOCTb 3a[a4M, YCTOHUYHUBOCTh BBIYMCIUTEIHLHOIO METOAA,
€ro SKOHOMHYHOCTb, YCTPAaHHMbIE W HEYCTPaHUMbIE MOTPEIIHOCTH BBIYUCICHUH.
DrneMeHTapHas TEOPHsI IOTPEIIHOCTH.

YucieHHOe pelIeHne CUCTEeM JIMHEHHBIX anredpandeckux ypaBHeHHd. KanoHnueckas
u omneparopHas (opma 3anucu. CoaepkaTelbHbIM NpUMep — pa3HOCTHAs cXeMa JUIs
ypaBHeHus Jlannaca. CornmacoBaHHbIE HOPMBI BEKTOPOB U MaTpUIl B JIMHEHHBIX
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HOPMHMPOBaHHBIX  TpocTpaHcTBaX.  OOYCIOBIEHHOCTh  CHUCTEM  JIMHEHHBIX
anreOpandyeckux ypaBHeHuil. Ilpsambeie meronsl (meron Iaycca, meron I'aycca c
BBIOOPOM TJIABHOTO 3JIEMEHTA, METOJ MPOTOHKH IJIi CHCTEM CHEIHaJIbHOTO BUIA).
UtepannonHble MeToabI (METOJ] IPOCTOM UTepaluu, uaes U GopMyibl YEObIIIIEBCKUX
UTEPAIMOHHBIX METO/IOB, JPYTUe UTEPALIMOHHBIE METO/IBI).

[lepeomnpeneneHHble CUCTEMBbI JIMHEHHBIX alreOpanvyeckux ypaBHEHHM. 3amadw,
NPUBOJAIINE K IEPEONpEeNeTICHHbIM CUCTEMaM JIMHEHHBIX — ajredpanyeckux
ypaBHeHH. O000IIEHHOE pelIeHHe CUCTEMBbI, METO/] HAMMEHBIIIUX KBAJPaTOB.
UucneHnHoe pernieHre CUCTEM HEIMHEHHBIX anredpandeckux ypaBHeHu. Crxumarolee
oToOpa)keHne, METOJl IPOCTOM UTEpaAIUH, €r0 FeOMETPHUECKasi HHTEPIPEeTaLus, METOA
penakcauuu. Meron Herorona. [Topsiok ¢XOMMMOCTH UTEPALIMOHHOTO METOAA.
Wnrtepnonsauus ¢pynkuuii. Koneunsle u pasnenennsie pasHoctu. [loctaHoBka 3amaumn
uHTepnomsiuuu.  OOoOmeHHbl  monuHOM.  [lonMHOMManbHAas — MHTEPIOJNSALUS;
CYLIECTBOBAHUE M E€IUHCTBEHHOCTh HWHTEPIOIALMUOHHOIO IIOJIUHOMA, OCTATOYHBIN
yleH TmonuHoMa, ¢opMbl 3anucu Jlarpamka u HpeioroHa. OOyCIIOBIEHHOCTH
MHTEpPHOIAIMOHHOTO  mpouecca. Koucrantel JlebGera. YeObleBckue — y3Ibl
HHTEpnomsAnuKu. TpuroHomerpuyeckas uHTEepnosanus. KycodHo-MHOrodsneHHas
unTepnoysanysd. CrnaiH-nHTEPIONIALHNS.

UucnenHoe  unterpupoBanue.  Ksaaparypuele  gopmynsl  Herotona—Koteca
(IpsSIMOYTOJIBHUKOB, CpeqHHMX, Tpamneuuid, CUMIICOHA), UX MOrpemHoctb. dopmMyisl
I'aycca.

. UncneHnsle MeTONBI pemeHns 3a1a4u Ko 11t 0ObIKHOBEHHBIX JH(QepeHIIHaTbHBIX

ypaBuenuii (O1Y). Meron cetok. [IpocTeiimime pasHOCTHBIE CXEMBI: sIBHAS U HESIBHAS
cXeMpl OJHiepa, CXeMa C LEHTPaJbHOW pa3HOCTbIO. OIpenencHus CXOIUMOCTH,
anmnpokcuManuu, yctohuuBocTH. Teopema Psbenbkoro—®@uminnoBa 0 CXOIUMOCTH.
Mertoasl Pynre—KyTThl, X yCTONYMBOCTD.

UucneHHOe pelIeHue KpaeBbIX 3a1ad Uil OOBIKHOBEHHBIX AupdepeHnnanbHbIX
ypaBHeHui. JluHelHas KpaeBas 3amada. MeTOH YHCICHHOTO IOCTPOEHHUS OOIIEro
pemeHus. Metox mporosku. Meroq ctpensObl. MeTon KBazuiIMHeapu3aluu (MeTox
HeroToHa) 1)1 4rcIeHHOro peleHusl HeIMHENHBIX KpaeBbIX 3aaa4. Kpaesas 3amaua Ha
COOCTBEHHBIE 3HAUCHMSI.

PazHOCTHBIE MeTOABl pemieHus 3afad, OINUCBHIBAEMbIX Au(QepeHInaTIbHBIMH
YPaBHEHUSIMM B YacCTHBIX TPOM3BOAHBIX. AMNMNpPOKCHUMAlMs M YCTOMYHUBOCTH
Pa3HOCTHBIX cxeM. TeopeMa O CXOAMMOCTHU PELICHUs Pa3HOCTHOM 3a7auu K PEIICHUIO
middepennmansaoil. Heobxommmoe ycnoBue cxomumocti Kypanta—®pungpuxca—
JleBu. Ilpuembl uccienoBaHMsl pPA3HOCTHBIX 3aJad Ha yCTOMYMBOCTbH. IlpuHuumn
MaKCUMyMa, CIHEKTPAJbHBIM MPU3HAK YCTOMYMBOCTH, IPUHIUI 3aMOPOKEHHBIX
k03 puieHToB. Ipyrue moaxoapl K HCCIEI0BaHUIO YCTONUYNBOCTH.

UucnenHsle METOABl PELICHMs 3a/1ad, ONHUCBHIBAEMBIX YPAaBHEHHMSIMU B YaCTHBIX
MIPOU3BOJHBIX TUIEPOOINYECKOTO TUIA. YpaBHEHUE MEPEHOCa, BOJHOBOE YpaBHEHUE,
CUCTEMBI YpaBHEHUI runepOoInYecKoro THia.

UucneHHble METOAbl PEIICHHsS JUHEHHBIX M HEJIUHEHHBIX YPAaBHEHHI B YaCTHBIX
MIPOU3BOJHBIX MapabOIIMYecKOro THra. SIBHbIE W HESBHBIE Pa3HOCTHBIE CXEMBbI JUIS
YpaBHEHMSI TEIUIONPOBOAHOCTU. MHOTOMepHbIE MO MPOCTPAHCTBY Mapabosnyeckue
ypaBHeHus. Merton pacuieruieHus. MeToq NepeMeHHBIX HallpaBICHUH.

UYuceHHble METO/IbI PELICHUs] YPABHEHUH IIJIMITHYECKOTO TUIIA. PazHOCTHAs cxema
«KpecT». ANMpOKCUMAlUs U yCTOWYMBOCTb PA3HOCTHBIX CXeM. MeToabl pelieHus
BO3HHUKAIOIIMX JIMHEHHBIX CHCTEM YpaBHEHUH OombIIoil pa3mepHocTH. MeTox
pocToil urepanyu. YeOpleBCKUE UTEPALIMOHHBIE METO/IBI.

Metpudeckne u Tomojiormueckue mpoctpancTta. [Ipumepsr: 1 p, C p [a,b] (), Cn
[a,b]. HepaBenctBa I'enbaepa 1 MUHKOBCKOTO.

Teopema o BnoxeHHbIX mapax. Teopema bapa. [Ipuniun cxuMarommx 0ToopaxeHui.



19.

KoMmnakTHOCTh M IEHTPUPOBAHHBIE CUCTEMBI 3aMKHYTBIX MHOXECTB. TeopeMa
ApruenaAckomu.

20. Hopma omeparopa. [TonxHora HopmupoBannoro npoctpanctsa L(E 1,E 2). Teopema
banaxa -llIteitnraysa.

21. Teopema Xana-banaxa.

22. Cnabas cxonumocTtb. Teopema banaxa - Anoorimy.

23. Unterpan Jlebera (ompenmeneHue W OCHOBHBIE cBoicTBa). Teopemsl JleGera o
IIpeNIEIbHOM IEpEXo/ie Mo 3HaKoM uHTerpana, dary, benmo Jlesu.

24. XapaKTepuCTHUECKOE CBOMCTBO €BKJIUAOBBIX IPOCTpaHCTB. baHaxoBbI U ruibOEpTOBBI
MPOCTPAHCTBA. DKBUBAJICHTHOCTH HOPM B KOHEYHOMEPHOM IpocTpaHcTBe. Teopema
Pucca o nuHeHbIX (pyHKIIMOHATAX B THIHOEPTOBOM IPOCTPAHCTBE.

Jlureparypa

1. Brnagumupor B.C. YpaBHeHHsI MaTeMaTH4eCKON (QU3HKH.

2. Tuxonos A.H., Camapckuii A.A. YpaBHEeHUS MaTeMaTHUYECKON (UNKH.

3. IyOoun M.A. Jlekuuu o0 ypaBHeHuUsIX MareMarndeckoit puszuxu. M.: MITHMO, 2001,
302c.

4. Psa6enrkuii B.C. Benenue B BeIUnCIUTEIbHYIO MaTeMaTuKy. — M.: Hayka—
®usmaraurt, 1994. — 335 c. 2-e u3a. M.: Gusmariut, 2000. — 296 c.

5. ®enopenxo P.II. Beenenue B BerunciutenbHyto pusnky. — M.: U3n-so MOTH, 1994.
— 526.c.

6. Kamutkun H.H. Yucnennsie metonsl. — M.: Hayxka, 1978. — 512 c.

7. Jlo6anor A.U., ITerpoB U.b. BeruncouTenpbHbIe METOMBI TSI aHATTN3a MOJICIICH
CIIOKHBIX TUHaAMH4eckux cucteM. Hacte 1. — M.: M®THU, 2000. — 168 c.

8. Kocaper B.U. 12 nexuuii no BEIYUCIUTEIHLHON MaTeMaruke. 2-e u3a. — M.: U3n-Bo
MO®TU, 2000. — 224 c.

9. COopHuK 3a1a4 /Ui ypakHEeHUH 110 Kypcy OCHOBBI BBIUMCIUTEIBHOW MaTeMaTuku /
[Ton pen. Psa6enskoro B.C. — M.: M®TU, 1988.

10. BaxBanos H.C., )Kunxos H.II., Kooenrkos I'I. UncieHnble MeTonbl. 8-¢ n3a. —M.:
JIaGoparopus bazosbix 3nanuii, 2000. — 624 c.

11. Camapckuiit A A., I'ynun A B. Yucnennsie metonsl. — M.: Hayka, 1989.

12. A.H. Konmoropos, C.B. ®omuH. DneMeHTsl Teopruu GyHKIUH U GyHKIHOHATIBHOTO
aHayu3a.

13. Mocuna K. ®yHKIMOHABHBIN aHATU3.

S.

IIM®. KoMnbOTepHbIe TEXHOJOTHH M HHTELJICKTYAJIbHBIH AHAJIH3 JAHHBIX

O01acTL IPUMEHEHUS

JlaHHBIN pa3zen npeJHa3sHayeH I CIEAYIOIHUX MaruCTEPCKUX POrpaMM B paMKax
koHKypcHoU rpynnsl @IIMH Maremarnka u ¢pusuka:

e lHTemnekTyanpHBIM aHAmU3 MaHHBIX (Kadeapa MHTeeKTyanpHBIX cHCTeM, Kadempa

[Tpo6nem nepenaun nHGOpPMAIIUY U aHATN3A JAHHBIX )
[Mpuknannas napopmaruka (kadenpa MHTEIIIEKTyaTbHBIX CHCTEM)
Maremarndeckue ¥ HHPOpPMAIMOHHBIE TexHOJOruu (Kadeapa WHTEIEKTyalIbHBIX

cucreM, kadenpa HWHbopMaTHKH U BBIYMCIMTENBHOM MaTeMaTHKH, Kadeapa
Teopernueckoit n npukiagHOi nHpOpMaTHKH, Kadeapa TeopeTndeckoil KHOSPHETHKH

Y METOJIOB ONITUMAJIBHOTO YIIPABICHUS)
[IpuknasHple BBIYMCIMTENbHBIE MOJAEIM M TpPOrpaMMHBIE KOMIUIEKCH (Kadeapa
WNHpopmaTiKy 1 BBIYUCIUTENBHON MaTeMaTHKH )



[IpuknaaHbeie HHGOPMALMOHHBIE TEXHOIOTUU B YIIPaBIeHUU U Ou3Hece (kadeapa
MaremaTn4ecKkix OCHOB YIPaBJICHU)

CucremHoe nporpammupoBanue (kadeapa CUCTEMHOTO MPOrpaMMHUPOBAHMS)
Cucremusle uccinenoanus (kadenpa CUCTEMHBIX UCCIIEOBAHUMN)

Vhopasisromue W MHGOPMALMOHHBIE CUCTeMbl (kKadeapa YHOpaBisOIMX U
MH(OPMAIIMOHHBIX CUCTEM)

Cnucoxk BOnpocos

1.

OyHKIMK anredpsl Joruku. TabnuuHoe 3agaHue QyHKIUN. DeMeHTapHble PYHKIINH,
UX  CBOMcTBa, Tabnuua  onepauui, KOMMYTaTMBHOCTb,  aCCOLMATUBHOCTH,
TUCTPUOYTUBHOCTD JI€MEHTApHBIX (GYHKUUN. DOopMyisl U PyHKIMH anreOpbl JIOTHKY.
Teopembl 0 pasznokeHUM QYHKUAA TIO OJHOW U HECKOJIbKUM TEPEMEHHBIM.
CoBepIlieHHas TM3bIOHKTUBHAS HOpMasbHas Gopma.

@OyHKIIMOHATbHAS TIOTHOTA CUCTeM (YHKUIWH anreOpbl JOTMKH. 3aMKHYTBIE KIIAcChI.
[Tare mpeamonmubix 3aMkHYTHIX KiaaccoB T 0, T 1, L, S, M. Teopema o dyHKIINH,
JBOMCTBEHHOM K cyneprno3uuuu. Kpurepuii (GyHKIHMOHATBHON MOIHOTHI CHUCTEM
¢yukuuii  anredpel  sgoruku  (teopema I[locta). OcHoBHas nemma. Jlemma o
HECaMOJIBOMCTBEHHON (QYHKIMU. JleMMa o HEMOHOTOHHOW QyHKIMU. JlemMma o
HenuHeHo# GyHkiyn. ClneacTBUs U3 KPUTEPHS MOTHOTHI.

IIpenmer komOuHartopuku. KomOuMHaTOpHBIE 3aaud O uucie (QYyHKIUH, CIOB B
asnaBuTe U pa3MelIeHni 0ObEKTOB MO SYeHKaM IPHU Pa3IMUHBIX OIpaHUYEHHAX (mn,
[m] n, [m] n, [m] n /n!, Pn). Yncna CrupnauHra nepBoro poja, peKyppeHTHOE
COOTHOIIEHHE I HUX. BMHOMMHanbHBIE KO3(DPULIMEHTHI, MPOou3BOAIIas (QYHKIUSA
JUIL HUX, OCHOBHBIE KOMOMHATOPHbIE TOXAeCTBa. [loMnHOMuUanbHbIe KOAQPHUIIUEHTHI,
Mpou3BOAsIas (QyHKLIMS [ HUX, OCHOBHbIE KOMOMHATOpHBIE TOXJecTBa. Uucio
pa3dbueHuii n o00BeKkTOB Ha m KkiaccoB. Yucna CTHpnumHra BTOPOro poja.
PexyppenTtHoe cootHommenue aist S (n, k) Pasznoxkenue crenenu x n B 6azuce {[x] k}.
Uucna benna pa3OueHuil MHOXKECTBa Ha HeMepeceKaroluecs: IOJIMHOMKECTBa,
PEKYPPEHTHOE COOTHOLIEHME [uIsl uucen bemna.

Jlornueckue MeTo/bl KOMOMHATOPHOTO aHanu3a. [IpuHIMI BKIIOUEHUNH-UCKITIOUEHUH.
3ajaua o uwucie OECHOpsKOB, 3ajadya O YHCHIE CIOPHEKTHBHBIX OTOOpa)keHHM
KOHEYHBIX MHOXECTB. CHCTEMBI NpEACTaBUTENEH MHOXKECTB. CHUCTEMBI pa3IMYHBIX
npeacraButeneit (c.p.m.). HeoOxomuMoe W 1OCTAaTOYHOE YCIOBHE CYIIECTBOBAHUS
C.p.II. ANTOpUTM IMOCTPOEHUS C.p.II. I 3aJaHHOW CHCTEMBI MHOXECTB. CHCTEMBI
OJTHOBPEMEHHBIX MPEACTABUTEIEH.

Ompenenenne rtpada. HeopweHTHpOBaHHBIE W  OPUEHTHUPOBAHHBIE  Tpadbl.
N3omopdubie rpadel. IlonHble OopueHTHpPOBaHHBIE M HEOPHUEHTHUPOBAHHBIE TI'padbl.
JlokasibHBIE CTENEHU BEepIIMH. YHCIIO BEpPIIMH HEUETHOH CTETIeHN B KOHEUHOM rpade.
MamunHoe npencraeieHue rpadoB. Marpuma vHOHACHIHMH. MaTtpuiia cMEXHOCTH
(BepmuH). CMcoK map, CHMCOK MHIUAEHTHOCTH. [lyTn (MapuipyTel, 1enu) B rpade,
MpocThle MyTH, UUKIbL. CBA3HOCTh. Teopema O CBSI3HOCTH JIByX BEpIIMH, UMEIOIINX
HEUYETHYIO JIOKAJIbHYIO CTeNeHb. MakCUMalibHOE YHCIIo pedep B rpade ¢ n BepIInHaAMU
u k- cBI3HBIMH KOMTIOHEHTaMHU. [lepeBbs. CBsI3aHHOCTH JIOOBIX JIBYX BEPILIUH JepeBa
€IMHCTBEHHBIM TMpoCThIM MmyTeM. W3o0paxkenue nepeBa. Konuesbie (BHUcAUHE)
BEpIIMHBI U KOHIEBbIe (BUCsune) pebdpa nepeBa. [lowck B mIyOMHY M B LIMPUHY.
Teopema o umclie pa3IUYHBIX I€PEBLEB C TAHHBIMU N BEPLINHAMM.

OWHJEepOBBl MMyTH U LUKJIBI, TEOPEMA O CYIIECTBOBAHUU SUJIEPOBBIX IyTEH U LIUKJIOB B
rpade. AJIrOpUTM MOCTPOEHUS SUIEPOBBIX LUKIOB. | aMUIBTOHOBBI MYTH U IUKJIBIL.
[lIytn, umeromume Tun 1ukia. JloctatoyHoe ycioBuE JUIsi TOTO, YTOOBI TOJHBIN
OpoCTOM MNyTh HMen Tun [ukiaa. CBs3b MEXIy HaJMuYueM B CBA3HOM TIpade
TraMWJIBTOHOBBIX IIMKJIOB U IJIMHOW MAaKCUMAaJIbHBIX IPOCTHIX ITyTEH B HEM.
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20.

21.

22.

23.
24.

Haxoxnenue kpardaifliux mHyTel B OpPUEHTUPOBAHHOM Trpade OT (hUKCUPOBAHHOM
BEPIIHHEI (CIy4yail HEOTpULIATEIbHBIX BECOB pedep).

Anrebpanyeckue cTpykTypbl. bunapubeie onepauuu. I[lomyrpynmbl U MOHOMIIBI.
I'pynnel.  Ilpumepst rpynm. [pynma mnepecTaHOBOK (CHMMETpHUECKasl TpyIIa).
Teopema Kemmu. [Toarpynmsl. [Topoxaatomiye nin o0pas3yromue 3JIeMeHThI TPYIIIBL.
JleBble M MpaBble CMEXHBIE KJIAacChl TPYIIbI 1O HoArpymnmne. MHaeke moarpynmsl B
rpynmne. [lopsnok snementa rpynmbsl. [[uknndeckue rpynmel. Teopema Jlarpanxka.
ConpspbkeHHBIE DJIEMEHTBI M CONPsDKEHHBbIE nNoArpymnmbsl. HopmanbpHble aenurTen.
@axtoprpymnmna. M3omopdusmsl, aBroMOppu3Mbl U romMoMopdusmsl rpymm. Anpo
romoMop¢duszma. Buytpennue aBromopdusmsl. Teopema o romomophrzMe rpymil.
Konpua. IIpumeps! konern. Konbio nenbix yncesn. Koabio MHOTOWIEHOB HaJl KOJIBLOM
(monem). Konblia ki1accoB BBIUETOB B KOJBIE LENBIX YHUCET U KOJbIE MHOTOUJIEHOB.
IToaxosnbiro. O6paTuMble >IEMEHTHI KOJblia, TpyINa 0OpaTUMbIX JIEMEHTOB KOJbIIA,
nenurend Hyns. JleBble, mpaBble M JABYCTOPOHHUE HAcaNbl. [J1aBHBIE WIEAJIBI.
MakcumanbHble U NpocThie Haeanbl. Koibla kiaccoB BeUETOB. Maeansl B Kosblax
MHoOrouieHoB. PakTopkosnsio. Teopema o romoMopdu3Me KoJel.

JleneHue ¢ OCTaTKOM B KOJbLAX LENBIX YUCEI U MHOTOWICHOB HaJ KOJBLOM LENIBIX
yucen. EBkanaoBsl konbla. Mneansl B €BKIMIOBBIX Kosblax. Kosblia miaBHBIX
naeanoB. GakTopruasbHOCTD KOJIEL ITIaBHBIX UJI€AJIOB.

[Tons. Ilpumepsr moneit. Ilone kiaccoB BbIYETOB. XapakrtepucTuka mnoid. [Ipoctoe
noanone. Koneunsle u anrebpanueckue pacmupeHus nonei. Ilome pasnoxeHus.
Koneunsie noss.

Meton ¢opmanbHbix Teopuid. OCHOBHBIC TIOHSATHS WCUMCICHUS BBICKAa3bIBAHHI.
Bripaxenus, ¢opmynbl U akcuoMbl. CXeMbl akCHOM M TIpaBWIO BbIBOJA. BbIBOJ B
WCUYUCIICHUM  BbICKa3biBaHuil. Teopema  penykuuu. Teopema 0O  MOJHOTE.
HenpoTnBopeunMBOCTP HCUYUCIEHHUS BBICKA3bIBAHUI W HE3aBUCHUMOCTb €r0 CXeM
AKCHOM.

OcHOBHbIE TOHSTHUS TEOPUH TMEPBOrO TMOPSJIKA: KBAaHTOPBI, TEPMBbI, (OPMYIIBI,
CBOOO/IHbIE U CBS3aHHBIE BXOXKJCHMS INEpPEeMEHHBIX B (opmynbl. MHTeprperanuu.
BeimomHUMOCT W UCTHHHOCTh. Mojenu. Jlorndecku oOmie3HadumMbie (HOpPMYIIBL.
CxeMbl akCMOM M TNpaBHWJIa BBIBOAA MCUUCIEHUS NMpeaukaroB. HempoTuBOpeunBOCTH
WCUHUCIIEHUs TpenukaroB. Teopema naeaykuuu. Teopema lemenst o momnore (0e3
JTOKA3aTeIbCTRA).

Heo6xonumocTh yTOuHEHUs MOHATHUA anroputMma. [IpumMeps! anropuTMoB. MamiHbI
Tetopunra (MT) m ux ocHoBHble cBoiicTBa. [Ipumepsr MT. Hymepamus MT.
Onepanun  Hag MT. Ilonstue HopmasnbHOrO anroputmMa MapkoBa. IIpumepsr.
MapKoBCKHE BBIUMCIIEHHS. DKBUBAJIEHTHOCTD ONPEACIECHUI anroputMa 1no TelopuHry
n Mapkosy.

[Tonstue BeruucumoctH. [IpumMutuBHO-pekypcuBHbIe GyHKIMU. Tesuc Yépua.
ANTOpUTMUYECKH HEpa3pelIMMble MpoOJeMbl: PacClo3HABAHUE

MIPUMEHUMOCTH, CAMOIIPUMEHUMOCTH U IEPEBOUMOCTH.

[IpoGnema Toxx1ecTBa cioB B monyrpymnmnax. Paspemmmelie ciydau. [Ipumeps.
Hepaspemmmocts npo0ieMbl TOXKIECTBA CJIOB B OIYTpyIIIax.

SA3b1kn 1 ux npenacrasiaenne. [ pammaruku. Trrnbsl rpaMMaTik Mo XoMCKOMY U UX
cBoiicTBa. CBaA3p MamnH TeropuHra u rpammaruk tumna 0.

Koneunsle aBTOMathl. PerynspHbeie MHOKECTBA U BbIpa)keHUs. JleTepMUHUPOBAHHBIE U
HEJETEPMUHUPOBAHHBIE KOHEYHBIE ABTOMATBHI.

OKBHUBAJIEHTHOCTh KJIACCOB  SI3BIKOB, ONPEIENIAEMbIX KOHEUHBIMM aBTOMaTaMH,
PEryaspHBIMU BBIPAXKEHUSIMH U IPABOJIMHEWHBIMU I'PAMMATUKAMHU.
JletepmuHupoBaHHbIe MalIMHbI ThropuHra u knacc P. PekypcuBHbIE U peKypCUBHO
MIEPEYUCIINMBIE A3BIKH.

HenerepmunupoBanHbie BeranciieHns U kirace NP.

[TonmnuomuaneHas cBogumocTs U NP-nonnsle 3agaun. Teopema Kyka. Cemb OCHOBHBIX
NP-nonHbIX 33714 (BBIOJIHUMOCTb, 3-BBIIIOJIHUIMOCTh, TPEXMEPHOE COYETaHHE,



25.

26.

27.

28.
29.

BEPIIMHHOE TOKPHITHE, KJIMKA, TaMWIBTOHOB IHKI, pa3OueHue). MeTosl
JoKa3arenbcTBa NP-1TOIHOTHI.

3amaun ¢ 4MCI0BBIMU MapameTpaMi. llceBnononmHoMuanbHast cBOIUMOCTh. CuiibHas
NP-nonHoTa (3a7auu: yrnopsiioueHue padoT BHYTPU UHTEPBAJIOB, MHOTOIIPOLIECCOPHOE
pacnucanue 6e3 mpephIBaHUii, KOMMUBOSIKED, YIIAKOBKA B KOHTEHHEPHI).
[IceBnononuHoMuanbHbIE aJITOPUTMBI (3amauu: pazbuenue, PIOK3aK,
MHOTOIIPOILIECCOPHOE pacnucaHue ©0e3 MpepblBaHUN Mpu (PUKCUPOBAHHOM UHCIIE
MIPOIIECCOPOB, YIAKOBKA B KOHTEHHEPHI MPU (PUKCUPOBAHHOM YHCJIE KOHTEHHEPOB).
Ceomumocts 1o Thtopunry u NP-tpyansle 3amaun (3amaua K-e mno mnopsaky
MHOXECTBO). NP-skBUBaNeHTHbIE 3aqauyd (ONTUMU3AIMOHHBIE BapUaHTHl CEMU
OCHOBHBIX NP-1onHBIX 337a4, ONTUMHU3AL[MOHHAs 33/1aua KOMMUBOSIKEPA).
AJTOPUTMBI COPTUPOBKH U UX CIIOKHOCTbD.

Marasunnsle aBroMarhl. KOHTEKCTHO-CBOOOJHBIE TpaMMAaTUKH U aBTOMAaThl C
MarasuHHOW NMaMAThlO. JleTepMUHHUPOBAHHbBIE U HEIETEPMHHUPOBAHHBIE Mara3uHHbIE
aBTOMATHI.

Jluteparypa
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19.
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JluckperHas MaTeMaTHKa U MaTemMarndeckue Bonpocsl kudepHetuku / [lox pen. C.B.
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Xappapu ®. Teopus rpados. — M.: Mup, 1973.
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Koctpukun A.U. Beenenue B anre6py. M.: Hayka, 1977.

Ban-nep-Bapnen b.JI. Anre6pa. M.: Hayka, 1976.

Mennenbcon 3. Brenenue B maTeMaTnyeckyto Joruky. M.: Hayka, 1984.
Tpaxren6epr b.A. Anroputmsl 1 BeruucauTenbHble aproMarsl. M.: CoB. Panuno, 1974.

Pomxepc X. Teopus pekypcuBHbIX PpyHKIHHN 1 3)PeKTHBHAS BEIYUCIUAMOCTD. M.:
Mup, 1972.

[Managumutpuy X., Craitun K. Kom6unaropras ontuMuzanus. AIropuTMbl U
CIIOKHOCTB. M.: Mup, 1985.

JI. JloBac, M. ITnammep. Ilpuknaausie 3agaun reopun rpados. Teopus
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IIM®. CucteMHBIi1 aHAJIN3 B IKOHOMHUKE U YIIPABJICHUHA

O0acTh MPUMEHEHHS

JlaHHBII pa3zen NpeiHa3Ha4eH Ul CIeAyOIMX MaruCTEPCKUX MIPOrpaMM B paMKax
koHKypcHoU rpynnsl @IIMH Maremaruka u ¢pusuka:



[IpuknagHas skoHoMMKa (kadenpa AHanmu3a M MPOrHO3UPOBAHMS HAIMOHAJIBHOM
SKOHOMHKH )

Teopust ympaeneHus, KHOEpHETHKA W HCCIIENOBaHUs omepanuid (kadeapa AHanmza
CHCTEM W pellieHnH, Kadeapa MareMaTn4ecKoro MOICITHPOBAHUS CIOKHBIX CUCTEM H
OTNITUMU3ALINH )

Cnmcok BONpocoB

1.

bl ol

S

10.
I1.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21

23.

24.
25.

26.

Onpenenenre U TONOJOTUYECKUE CBOWCTBA BBIITYKJIBIX MHOXECTB. Ornepanus ¢
BBIMTYKJIBIMH MHOXECTBAMH.

Brimykibie komOunanuu. Teopemsr Kapareonopu, Pagona, Xemm.

TeopeMbl OTAETUMOCTH.

OnopHele (GYyHKIIMN U UX CBONCTBA.

Breinmykibie pyHkuuu u ux cBoiictBa. Kpurtepuii Beimykioct nuddepeHupyemoit
GbyHKINH.

[IpeobpazoBanue Jlexanapa — FOura — @denxens. Teopema Denxens — Mopo.
Cyb6muddepeniinan BeIMTyKIONH QYHKIIHH U €T0 CBSI3b C IPOU3BOIHON 110 HAIIPABJICHUIO.
Teopema  Mopo-Pokadennapa.  Teopema  JlyboBumkoro  —MunuTioHa 0O
cyonudepeHImaie MaKkCuMyma.

Teopema KyHa-Takkepa a1 3a1a4 BBIIIYKJIOTO IIPOrPaMMUPOBAHMUS.

Teopema 1BOMCTBEHHOCTH IS 3a/1a4 JINHEWHOTO IPOTrPaMMHUPOBAHMUS.

3ajaud BapUAallMOHHOIO HCYMCIEHUs. YpaBHeHue Oiulepa. llepBble wnHTErpaisl
ypaBHeHHs Jiinepa. Yenosus Beitepmpacca, Jlexannpa u Axoou. Ypasaenue Axoou.
VYcnosus Beliepiitpacca—pamana.

3agauu ontuMasibHOTO ynpasienus. [Ipunuun Mmakcumyma [loHTpsiruHa.

Mogens mexoTpacieBoro 6ananca B.B. JleonTseBa. [IpogyKTuBHBIE MaTPHUIIBL.
Kpurepun npogyKTUBHOCTH.

HeotpunarensHas o0paruMocTh MaTpuilbl (XE-A) u ee CBSI3b C MPOYKTHBHOCTHIO.
Teopema o pa3inoXeHUN PE30JIbBEHTHI.

Teopema ®pobennyca-Ileppona. Onenka TEMIIOB cOaaHCHPOBAHHOT'O
AKOHOMHUYECKOTo pocta. CBoiicTBa unciia @podenunyca-Ileppona.

Hepasnoxxumpie matpuiisl. CBoiicTBa uncia @podenunyca-IleppoHa HepazmoXuMoi
MaTpHIIbL.

Teopema 00 ycroiWuuBbIX Marpunax. Teopema MopHUIIMMBI

MarucTpaii. JKOHOMUYecKasi HHTeprperanus Bekropa @pobdenunyca - [leppona.
Mogens Kokca-Pocca-Pyounimreiina. OnieHka CTOMMOCTH OIIIMOHA.

Teopema bpayapa.

ToueuHO-MHOXKECTBEHHBIE ~ OTOOpaXX€HHMsT W HMX  CBOWCTBAa  (3aMKHYTOCTb,
MIOJTYHETIPEPBIBHOCTh CBEPXY U CHU3Y). Teopema KakyTtanu.

. Jlemma I'eitna-Huxkaiino-/leOpe.
22.

Urper B HOpManbsHO popme. [Tonstus paBHoBecus mo Hamry u onTUManbHOCTH 110
[Tapero. [Ipumeps! Urp: «IuiIeMMa 3aKJII0YEHHOT0», «CEMEUHBIHN CIIOp», «YET-HEUET».
PaBnorecue mo [Itakkens6epry. Cmemannbie cTpareruu. Teopema ¢on Heiimana o
PaBHOBECUU B CMEIIAHHBIX CTPATETUSAX B MATPUYHOM UTpE.

Teopema Hama. Mogens onurononuu Kypho.

Mogens Dppoy-/edpe. KonkypentHoe paBHOBecHe U 3ak0H Banbpaca. Monudukanus
byHKIM  crpoca u  mpemiokeHus. CBeleHUE BOMpPOca O CYIICCTBOBAHUU
KOHKYPEHTHOTO paBHOBECHS K BAapUAllMOHHOMY HEpPaBEHCTBY. 3aMKHYTOCTb
otoOpakeHu# crpoca u npeanoxkeHus. Teopema Dppoy-Jledpe.

[lepBast u Bropasi TeOpEeMBI TEOPUU OJIATOCOCTOSIHHUS.
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