[NPOTPAMMA-MUHUMYM
KaHJIUAATCKOI0 SK3aMeHa 10 CIEeNHUaIbHOCTU
01.01.09 «MaTremaTn4eckass KHOepHETHKA U JMCKPETHAS MAaTeMATHKA
10 (PM3UKO-MaTEeMaTHYECKHM HayKaM
Beenenune

B OCHOBY IIaHHOI\/JI MMporpaMMsaI IIOJIOKCHBI CIICAYIOIHUE pa3aciibl: MATCMATHUYCCKOC IIPOTrpaMMHUPOBAHNUC,
HCCJIeJ0BaHUEC OHepaIII/II\/JI, TCOpUA UT'P, ONITUMAIIBHOC YIIPABJICHUC, IVUCKPECTHAA ONITUMU3AalUA, TCOPHUA
(YHKIIMOHATBHBIX CUCTEM, KOMOMHATOPHBIN aHaIM3, Teopust rpadoB, TEOPHUs KOJAUPOBAHNUS,
YHIpaBJIAIOIMUE CUCTEMBI, AN3BIOHKTUBHBIC HOPMAJIbHBIC q)OpMBI, CHUHTE3 U CJIOKHOCTDH YIIPABJIAIOIMIUX
CHUCTEM, DKBUBAJICHTHLIC HpCO6p330BaHI/I$[ YIIPaBJIAOIHUX CUCTEM, HAAC)KHOCTb U KOHTPOJIb
(YHKIIMOHUPOBAHUS YIIPABJISIOUIUX CUCTEM, MaTEMaTHYECKasi SKOHOMUKA.

[Tporpamma pazpaboTana SKCHIEpPTHBIM COBETOM BrIcIiei arTecTaliMoHHOM KoMUcCcuu MuHuCTEpCTBA
obpazoBanus Poccuiickoit denepanuu Mo MaTeMaTuKe ¥ MEXaHUKE TIPH y9acTHH MOCKOBCKOTO
roCyJapCcTBEHHOTO yHHBepcuTeTa M. M. B. JIoMmoHOCOBA.

1. MaTremaTu4eckoe nNporpaMMiupoOBaHHe

1. TeopeMsl O JOCTIKCHNN HIKHel rpann GpyHKInH (GyHKIMOHATa) Ha MHOXKeCTBe (B £, B
METPUYECKUX MTPOCTPAHCTBAX, B TMJILOEPTOBBIX MIPOCTPAHCTBAX).

2. Brmykible MHOXKECTBA, BRITYKIIbIE (DYHKITUH, CHIIBHO BBITTYKIIbIE (DYHKITUH, UX CBOMCTBA.

3. Kputepun onTUManbHOCTH B TIaIKAX BBIMYKIJIBIX 33jauaX MUHUMH3ANUH (B hopme
BapHalMOHHOTO HepaBeHCTBa <f'(X+), X — X+ > ? 0 " X u3 X).

4. TlpaBuno mHOxuTenei Jlarpamxka.

5. Teopema Kyna-Takkepa, 1BOMCTBEHHAs 3a/1a4a, €€ CBOMCTBA.

6. Merox IpoeKIuy rpagueHTa (B £, B rHIb0GepTOBOM IPOCTPAHCTBE).

7. Meron HeroroHa.

8. MeTto/ MOKOOPIMHATHOTO CITyCKa.

9. Metoxa mrpadHbIX QYyHKIIHHA.

10. Meton GapbepHBIX (PYHKITHIA.

11. Meroa TMHaAMUYECKOTO MPOTPaMMHUPOBAHUSI.

12. YcroitunBocTh 33a4 onTuMu3anuu. Meros crabunuzanuu (perymspusanus no THXOHOBY).
13. JluneitHoe mporpammupoBanue. Cumiuiekc-meto. JIBoiicTBeHHbIE 3a/1a4H IMHEHHOTO
MIPOrpPaMMHUPOBAHHSL.

2. UccaenoBanue onepanuii, TeOpUsi Urp

AHTaroHUCTUYECKUE UTPbl. MaTpUUyHbIE UTPBI, TEOPEMA O MUHUMAKCE.
BrInykin0-BOrHYThIE aHTATOHUCTUYECKHUE UTPBI. Teopema CylecTBOBaHUS CEJIOBOM TOUKH.
beckoanumonnsie urpsl N nuu. PaHosecue no Homry.

[IpuHIMII rapaHTUPOBAHHOTO Pe3ysbTaTa. MUHUMAKCHBIE 3a/1a4UH.

MHuorokputepuanbHas ontumusanus. OntumanbHocTh o [lapero. Jlekcukorpaduueckuit
MOJXOI.

Koomnepartususie urpsl (c-saapo, sextop lemnnn).

3anaua pacnpeneneHus: pecypcon (Mozaens ['pocca, npuHumn ypaBHUBaHus ['epmeiiepa).
Hepapxuueckue urpsl.

[Totoku B cetsx (Teopema Popaa-PankepcoHa, 3a1a4a U AITOPUTMbI IOMCKA KpaTyalIiero nyTu
B rpadpe, 3aa4ua COCTaBICHUS PACTIMCAHUI, TPAHCIIOPTHAS 3a/1a4a).
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[TocTaHOBKa 3a/1a4 ONTUMAIIBHOTO YIPABICHHUS, UX KIacCU(PUKAIIHSL.

IIpunnun makcumyma [lontpsaruna. Kpaesas 3agada NpuHIMIIA MAKCUMYMA.
JluneitHast 3a1a4a ObICTPOICHCTBUS, €€ CBOMCTBA (CYIIECTBOBAHUE PEIICHUS, YHUCIIO
MIEPEKIIIOUEHUI).

[IpuHIMO MakcUMyMa ¥ BapUalllOHHOE UCUHCIICHHE.

VYrpaBnsieMoCTh U HA0JIFO1a€MOCTh B JINHEWHBIX CUCTEMAaX, UX B3aUMOCBSI3b
(B3aumozBoiicTBeHHOCTh). Teopembl Kanmana, Kpacosckoro.

Meroa TMHAMUYECKOU peryssipu3aluy B 3a7a4€ HaOIIOACHUSI.
HuddepeHnunanbHbIe UTPHI.

4. ,}II/ICerTHaﬂ ONITUMM3aAN A

Lenouucnennoe nuHeitHOe mporpaMmmupoBanue (Meroa ['oMopu, cBOMCTBa YHUMOTYISIPHOCTH
MaTpHIIbl OTPAHUYECHHUI).

Merton BeTBel U rpaHull (Ha MpUMepe 3a]1au LEeJ0YUCIEHHOTo Uik OyeBa JMHEHHOTO
MPOrpaMMHUPOBAHMUS).

BpemeHHOsI cl10’)KHOCTH pelieHus 3a/1a4 JUCKPETHON onTuMu3aiui. OCHOBHBIE KI1acChl
crosxkaoctu (P, NP, NPC).

NP-tpynHbie 3a1aun (3a/1a4a O proK3ake, 3ajladya KOMMHUBOSDKEPA).

5. Teopusi yHKIIMOHAJILHBIX CHCTEM

[IpoGnema nonHoTH. Teopema o MoHOTE cucTeM (GYHKIMIA IBY3HAUHON JTOTHKHU Pj.
AJITOPUTM pacrio3HaBaHMs MOJHOTHI CcTeM GYHKIUI K-3HauHO# moruku Py.

Teopema Ciyrnenkoro.

OcobenHocTH K-3HAYHBIX JIOTHK.

ABTomaThl. PerynspHbie cOOBITHS U UX MpEACTaBICHHE B aBTOMaTaXx.

DKCIepUMEHTHI C aBTOMAaTaMHU.

AnroputMuyecKkas Hepa3peurMoCTb TPOOIEMBbI TOJHOTHI JJIsi aBTOMATOB.

Boruncnumblie QyHKIUU. DKBUBAICHTHOCTD KJIacca PEKYPCUBHBIX (YHKIUHN U Ki1acca QyHKIIHH,
BBIYMCIUMBIX Ha MaIuHax ThlopHUHTa.

AnropurMuyecKas Hepa3peurMoCTb IPOoOIEMbl SKBUBAJIEHTHOCTHU CJIOB B ACCOLIMATUBHBIX
WCUYHCIICHUSIX.

6. KoMOMHATOPHBIA aHAJIM3 U TEOPUs
rpagos

OcHoBHBIE KOMOMHATOPHBIE YUCIIA.

OneHKY U aCUMITOTHKY /1711 KOMOMHATOPHBIX YHCEN.

I'pader u cetu. Onenku uncna rpadoB U ceTeld pa3IUyHbIX THIIOB.

[Tnockue u manapusie rpadel. @opmyna Dinepa amns wiockux rpado. HeoOxoaumbie ycaoBus
iaHapHocTd B Teopeme [lonTpsiruna—KyparoBckoro (6e3 goka3aTenbCcTBa JOCTATOYHOCTH).
DkctpemanbHas Teopus rpados. Teopema Typana.

Teopema Pamces.

7. Teopusi KOAUPOBAHUA

AndasutHoe koaupoBanue. Kpurepun oTHO3HAYHOCTH JieKoiupoBanus. HepaBeHCTBO
Kpapra—Maxkmunana.

OntumanbHoe koaupoBanue. [TocTpoeHne ko10B ¢ MUHUMAIbHOU N30BITOYHOCTBIO.
Camoxkoppekrupyrouiuecs koapl. ['pannna ynakoku. Kol XeMMuHra, ucpasisonme
€IMHUYHYIO OIIHUOKY.

KoHeunble 107151 1 X OCHOBHBIE CBOMCTBA.

Konapl boysa—Yoynxypu—XoKBUHIeMa.
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8. YnpasBasiomme cucreMbl

[TonsTue ynpasustouieil cucreMbl. OCHOBHBIE MOJIEIbHBIE KIIACCHI YIIPABISIOLUIUX CUCTEM:
JM3bIOHKTUBHBIE HOpMAJIbHBIE ()OPMBI, POPMYJIbI, KOHTAKTHBIE CXEMBI, CXEMBI U3
(GYHKIMOHATIBHBIX JIEMEHTOB, ABTOMATHI, MAIIMHBI ThIOpUHTA, ONIEPATOPHBIE AITOPUTMBI.
OcHoBHBIE TIPOOIEMBI TEOPHH YITPABIISIONINX CUCTEM.

9. In3bIOHKTUBHBbIE HOPMaJIbHbIE (hopMbI

[Ipo6nema MuHUMH3aMK OyneBbIX QYHKIUH. /In3pI0HKTHBHBIE HOpMabHbIEe (hopmbl (JJHD).
ITocTanoBKa 3a7a4y B TEOMETPUYECKOM (opMe.

Jloxanbueie anroputMbl noctpoenus JJH®. Iloctpoenue JJH® ?7 (cymma TYNUKOBBIX) C
MIOMOILIBIO JIOKAIBHOTO AJITOPUTMA.

Heo3moxHocTh octpoenust JIH® ?M (cymMa MUHUMAaNbHBIX) B KJIaCCE JIOKAIbHBIX
AJITOPUTMOB.

10. CuHTE3 M CJ10:KHOCTDH YNPABJISIOLIHX
CHCTEM

ACI/IMHTOTI/I‘—I@CKI/I OHTI/IMaJ'II)HI)IfI METOA CUHTE3a CXEM U3 (I)YHKHI/IOHEU'IBHBIX 3JICMCHTOB.
ACI/IMHTOTI/I‘—I@CKI/I OHTI/IMaJ'II)HI)IfI METOA CUHTE3a KOHTAKTHBIX CXCM.

HHBapuaHTHBIE KJIACCHI M MX CBOMCTBA.

CuHte3 cxeM Uil PYHKIHUN U3 HEKOTOPhIX MHBAPHAHTHBIX KJIACCOB.

HwxHue O1eHKH CII0KHOCTH peaau3au OyaeBbIX (YHKIIUH HapaiieabHO-
[T0CJIEI0BATEbHBIMU KOHTAKTHBIMHA CXEMAaMHU.

HwxHUE OIEHKH CII0KHOCTH peaau3aiiuy 0yaeBbIX GYHKIH (GopMyIaMHu B IPOU3BOJIBHOM
basuce.

11. DxBuUBaJIeHTHbIE IPE0OPA30BAHUA
YHPAaBJSIIOUIUX CHCTEM

DKBUBaJICHTHbIE MpeoOpa3zoBaHus GOPMYIT IBY3HAYHOU JOTHKHU P;.
DKBUBaJICHTHbIE MPE0OPa30BaHMI KOHTAKTHBIX CXEM.
DOKBUBaJICHTHBIE MPEOOPa30BaHUsI ONIEPATOPHBIX AITOPUTMOB.
[Tpumep JIungona.

12. Hage:xxHOCTH M KOHTPOJIb
(¢yHKHHOHUPOBAHMSA
YIPaBJISKOIIHX CHCTEM

[TocTpoeHne HaACKHBIX KOHTAKTHBIX CXEM M3 HEHAJICKHBIX KOHTAKTOB.
Jlornyeckuii noAX0 K KOHTPOJIIO UCIIPABHOCTH U IMarHOCTUKE HEUCIIPABHOCTEN YIIPABIISIOLIUX
cucteM. TecTrl.

13. MaremaTnueckas JKOHOMHKA

Monens mexxoTpacieBoro 6ananca B.B. JleontseBa. I[IpoaykTuBHble MaTpulibl. Kputepun
npoaykTuBHocTH. Teopema @pobdennyca—Ileppona. Cpoiicta uncia @podennyca—Ileppona.
Teopema 06 ycTOHUMBOCTH MPUMHUTHUBHBIX MATPHIL.

Junamuueckas Moaens B.B. JleonTseBa. Teopema o Maructpanu Mopummsl. JKOHOMHUYECKAs
uHTepnperanus Bekropa @podennyca — Ileppona.

JIuHelHble 33a4u ONITUMAIBHOTIO PAcIpeAEIEHUS PECYPCOB. DKOHOMUUYECKAS! MHTEPIIPETALINS
JBOVICTBEHHOCTH B 3a/1a4ax JIMHEHHOIO POrPaMMHUPOBAHUS.

Monens Kokca—Pocca—PyoOunmreiina. OmeHka CTOMMOCTH OIIIUOHA.
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Mogenp onurononuctuiyeckor KoHKypeHuu Kypuo. Teopema Hama.

Monens Dppoy—/lebpe. KonkypertHoe paBHoBecue. CBeeHIE BOIIPOCA O CYIIECTBOBAHHUH
KOHKYPEHTHOT'O PaBHOBECHS K PELLIEHUIO 33J]aul JOTIOJHUTEIbHOCTH. 3aMKHYTOCTh
0TOOpaxeHMit cripoca u npeioxkenus. Teopema Dppoy—/ledpe.

Henonswxkueie Touku. Teopemsl bpayspa u Kakyranu. Jlemma I'eiina — Huxkaiino — JleGpe.
Teopema ®anp-113b1.

OnTtumanbHOCTh 10 [lapeTo KOHKYpEeHTHOTO paBHOBecHs (IIEpBas TeOpeMa TEOPUU
omarococrosinus). Teopema JleOpe (BTopas Teopema Teopun 0yiarococtosiaust). CpaBHATETbHAS
CTaTHKa B MOACIIAIX KOHKYPCHTHOI'O PaBHOBCCH .

[Tpo6nemsl KoJuIeKTUBHOTO BhIOOpa. [Tapamgoke Dppoy.

. Mnpexcel HepaBeHcTBa U KpuBas Jlopenna. Teopema maxopuzanumu.

OcHoBHas JiuTepaTypa

SA6nonckuit C.B. BBenenue B nuckpeTHyto Mmatematuky. M.: Beicin. mkoma, 2001.

Kynpssues B.B, Anemun C. B., [loakonsun A. C. Beeaenue B Teoputo aBromaTtoB. M.: Hayka,
1985.

Manbues A. U. Anroputmsl u BeruucinuMbie pyHkuun. M.: Hayka, 1986.

Ope O. Teopus rpados. M.: Hayka, 1980.

Kubepuernueckuii coopauk. 1960—1990. Bein. 1—9; Beim. 1—28 (HoBast cepust). M.: Mup.
JluckpeTHas MateMaTHKa U MaTeMaTtndeckue Bonpockl kubepueruku. T. 1./ Ilox obmr. pen. C.
B. Sl6nonckoro u O. b. Jlymanosa. M.: Hayka, 1974.

Hurmarymnun P. I'. Cnoxuaocts OyneBsix ¢ynkiuii. M.: Hayka, 1991.

[Tpo6nemsr kubepreTrku. 1959—1984. Beim. 1—41. M.: Hayka.

Jlexuuu mo Teopuu rpados / B.A. Emenuues, O.. Mensnuxos, B.W. Capsanos, P.1.
TerimkeBuy. M.: Hayka, 1990.

Tpynet Marematuueckoro uactutyra um. B. A. Crekiiosa. T. 51. M.: U3g-Bo AH CCCP, 1958.
Maremarnueckue Bonpockl knoepaetnku. 1988—2001. Beim. 1—10. M.: Hayxka.

I'epmeiiep 10.b. Benenue B Teoputo uccinenoBanusa onepanuid. M.: Hayka, 1969.

CyxapeB A.I'., TumoxoB A.B., ®enopos B.B. Kypc meTtogos ontumuzanuu. M.: Hayka, 1986.
BacunwseB @.I1. Meroasl ontumuzanuu. M.: @akropuan, 2002.

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

[TouTtpsirun JI. U36pannbie Haydnsie Tpyabl. T. 2. M.: Hayka, 1988.

TuxomupoB B.M., ®omun C.B., AnekceeB B.M. OntumansHoe ynpasienue. M.: Hayka, 1979.
Kpacnomiekos I1.C., I[TetpoB A.A. ITpunuunsl nocrpoenus mozeneit. M.: @asuc, 2002.
IToguuoeckuii B.B., Horun B./I. [TapeTo-onTrMansHbie pelIeHUs MHOTOKPUTEPUATIBHBIX 3a/1a4.
M.: Hayxka, 1981.

Mopo3zos B.B. OcnoBsl Teopuu urp. M.: U3n-so MI'Y, 2002.

Managumutpuy X., Craitrnun K. KomOunatopnas ontumu3zanus. M.: Hayka, 198 .

Huxkaiino X. Beinmykible CTpyKTypbl 1 MaTeMaTuyecKas 3kKoHoMuka. M.: Mup, 1972.

Ammanos C.A. BeeneHne B MaTeMaTHUECKyt0 3KOHOMUKY. M.: Hayka, 1984.

Oxnang M. DneMeHTsl MaTeEMaTHUECKOM 3KOHOMUKU. M.: Mup, 1983.

O6eHn XK.-I1. HenuueltHblit aHanu3 U ero SKOHOMUYECKUe npuiiokeHus. M.: Mup, 1988.
Mapmann A., Onkun W. HepaBeHcTBa, Teopus MaXxopu3aluu U ee npuioxkeHus. M.: Mup, 1983.

MenpHukoB A.B. CtoxacTuueckuil aHainu3 U pacyeT NPOU3BOIHBIX LIeHHbIX Oymar. M.: TBII,
1997.

JlonoJiHuTeIbHAA JIUTEPAaTypa

MaxkBunemc @. Jx., Cnosn H. JIx. Teopus koaoB, ucnpasmustonux omudku. M.: Cssizb, 1979.
JlynmanoB O. b. AcuMOTOTHYECKHE OLIEHKH CJIOXHOCTH YyIpaBistomux cuctem. M.: U3n-Bo
MI'Y, 1984.

Cogemx Ix. 3. ChoxxHocTh Beruncienuid. M.: ®akropuan, 1998.

MapkoB A. A. Beenenue B Teoputo kogupoBanus. M.: Hayka, 1982.
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OpioB B. A. [IpocToe 10oka3zarenbCTBO AITOPUTMUUECKON HEPA3PELUIMMOCTH HEKOTOPBIX 3a/1a4 O
MOJIHOTE aBTOMATHBIX OazucoB. //Kubepueruka. 1973. Ne 4. C. 109—113.

Penpxun H. I1. Hagexxnocts 1 guarHoctuka cxeMm. M.: M3n-so MI'Y, 1992.

ConoseeB H. A. Tectsl (Teopus, noctpoenue, npumeHenus). HoBocubupck: Hayka, 1978.
[Tonsk B.T. Beenenue B ontumuzanuto. M.: Hayka, 1984.



