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PA3JIEJI 1. BBIYMCJIUTEJIBHBIE MAHINHBI, KOMIIVIEKCbBI U
KOMIIBIOTEPHBIE CETHU

1.1. TeopeTnuyeckne OCHOBBI BHIYMCIUTEIbHBIX MAIIMH U CceTeil

ITonsiTvie TEOpUN ANTOPUTMOB.

OCHOBBI TEOpPHUU CIY4YalHBIX IPOLECCOB. XapaKTepHUCTUUYeCKHe (YHKIMH M UX CBOWCTBA.
MapKoBCKHU€E NPOLECCHI.

OcnoBsl Teopuu rpadoB. Onepanuu Haja rpadamu.

OcHoBbl  Teopuu  MojenupoBaHus. OOnacTH  NPUMEHEHUS, OCHOBHbBIE  IPUHIIMIIBI
MOJICTIMPOBAaHMS JTHCKPETHBIX YCTPOMCTB. [lOHATHE «MOJENIb»: OCHOBHBIE CBOMCTBAa MOJEIEH, UX
kinaccupukanus. SA3plku MojenupoBaHus. MeToabl 00paboTKH pe3yabTaToB MOAEIUPOBAHHUS.

OCHOBBI TEOPUH KOHEYHBIX aBTOMATOB. AOCTpaKTHBI aBTOMAaT. AHAINU3 U CUHTE3 KOHEYHBIX
aBTOMaToB. MuHMMU3anus aOCTPAaKTHBIX aBTOMaToB. [IpuMeHeHHe Teopuu aBTOMATOB IIPH
CTPYKTYpPHOM IIPOEKTHpOoBaHUU DBM.

OcHoBbl anreOpsl Jorukd. CrocoObl NPEACTAaBICHNUs CUCTEM JIOIMYECKMX (DYHKLMH, METOAbI
UX MUHHUMU3ALUH, aHAJIU3 U CUHTE3 KOMOWHALMOHHBIX CXEM.

1.2. HpHHHHHbI Opraum3aluy BbIYMHC/IUTEIbHBIX MAalIUH

Knaccupukamuss OBM. OcHoBuble xapaktepuctukn OBM. MoaensHbli W MOJAETBHBIHN
MIPUHIIMIIBI pa3padboTku DBM.

Peructpsl XpaHeHUs W CIBUTa, CUCTYUKHU, ACHIH(PATOPHI, CEIEKTOPHI, MYIbTHILUIEKCOPHI.
[Iporpammupyembie TOTHYECKUE MATPULIBI.

Cymmaropsl, ux kiaccudpukamus. CuHTe3 KOMOMHAIIMOHHOTO CyMMAaTOpa, HAKaIUTMBAIOIIUHA
cymmaTop. MeToJibl yCKOpeHHOro nepeHoca. [lecatuunblii cyMmmarop. MaTpuuHslil cyMMarop.

Knaccugukanys u oCHOBHbIE TEXHUYECKHE XapaKTEPUCTUKU 3aIIOMUHAIOIINX ycTporcTB (3Y).
Omneparusneie 3Y (O3VY). Haznauenue u npuHIun paboThl.

[TomympoBonuukoBeie O3Y. CtaTuueckue U JUHAMUYECKUE 3JEMEHTHI nmamsaTu. Opranuszanus
3V nHa kpuctaimuie. Opranuzaius MoayJsiel u GJI0KOB MOJTyIIPOBOIHUKOBOW ONEPaTUBHOM MaMATH.

Hepnapxuueckas opraHu3anys NamsaTH B BBIYUCIUTEIbHONW MammHe. MHOroypoBHEBas K3II-
naMsATh. KorepeHTHOCTh TaHHBIX B MHOTOYPOBHEBOW MAMSITH.

Crpykrypa mAaHHBIX U CTpykTypa mnamsaTH. CrTpaHM4Has M CTPAaHUYHO-CETMEHTHast
OopraHu3alnys namsaTu. 3aluTa naMaTi. MHOTOKaHaJIbHOE YIPABICHHUE MAMSTHIO.

Buewnsis namsate. Opranu3zanusi 1 OCHOBHBIE YCTPOICTBA HA MATHUTHBIX JIMCKAX, ONTHYECKUX
nuckax, (aemr-namaTe. O0JaCTH UCIIOJIB30BAHUS YCTPOWCTB BHEIIHEH MaMSITH. .

VYcerpoiictBa BBOAa-BbhiBoAa. CpencTBa BBOAAa HMHQPOpPMAIMM C MAarHUTHBIX M ONTHYECKUX
HocuTteneil. BBox, BeiBoa 1 00padboTka rpaduueckon nnpopmanuu. ['paduueckue aucruien. JlazepHoie
U CTpYHHBIE IPUHTEPBI. PeueBoi BBOA-BBIBO/L.

Haznauenme wu 0000mIeHHAsT CTPyKTypa MpOIECCOpPa, OCHOBHBIE XapaKTEPUCTUKH.
OnepannoHHas ¥ yIpasisSOLUE YaCTH MPOLIECCOPA.

[IpyHIMNBI ~ KOAMpPOBaHMS  ympaBismoomed uHGopManuM W HEHMaHOBCKas  cXeMma
BBIUMCIIUTENILHONW MalIMHbL. AJJpecHble U Oe3apecHble CUCTEMbI KOJUPOBaHMs. MeTobl afpecalnnuu u
UX CBSI3b C XapaKTEPUCTUKAMU U CTPYKTYpPOU MaMsATH MAIlIUHBI.

@®opmaTsl KOMaHJ U UX CBSI3b CO CTPYKTYpOIl Ipolieccopa.

OyHKIMOHATBHAS OpTraHU3aIys IeHTpabHOTO mporeccopa (LIIT).

MartpuuHble, KOHBEHEPHBIE U aCCOLIMATUBHBIE MPOLIECCOPHI.

VYerpoiictea  mpasnenus (YY), Anmapataeie YY. Cxembl omHodasHo#l, nByxdaszHOW H
MHOTro(ha3HO# CHHXpPOHU3AIMH. Y'Y C MOCTOSHHBIM U IEPEMEHHBIM LIUKJIOM PaOOTHI.

Muxkponporpammusie YY. MeToJbl KOIMPOBAHHWS W MUHUMHU3aLMK oObeMa YIpaBisiolIen
namsaTH. Peanuzanus MUKponporpaMMHOTo Y'Y Ha OCHOBE MPOTPaMMUPYEMBIX JIOTHYECKUX MATPULL C
penporpammupyemeivu 113V



[IpepsiBanue mnporpamMm. OCHOBHBIE YpPOBHU NpPEpPHIBAHUS W OpraHU3aLMs MPUOPUTETHOTO
00CITy>)KUBaHUS 3aIPOCOB.

BBon-BeiBog 1 00MeH nHpopmanueir B OBM u BeUUCIUTENBHBIX cHcTeMax. KaHanbl BBOJa-
BBIBOJIa, BHUABI KaHaioB. [loHaTHe KaHanmpHOW mporpaMMbl. CTPyKTypbl M (GYHKIHMOHHPOBAHUE
CEJIEKTOPHOI0 U MYJIbTUIIEKCHOTO KaHAJIOB.

1.3. CxeMOTexXHHKA H OCHOBBI KOHCTPYUPOBaAHHUS BLIYUC/IUTEIBHBIX MAallIUH

OBOJNIOLMS CXEMOTEXHUYECKUX HAINPaBICHUH CO3JaHMsl D3JIEMEHTHBIX CTpYKTyp OBM.
OCHOBHBIE XapaKTEPUCTHKU U IApaMeTpbl THUIOBBIX Y3JI0B ILU(PPOBBIX BBIYUCIUTEIbHBIX MAIIUH
(IIBM) B wuHTErpaJlbHOM HCIIOJIHEHUU (PETUCTPOB, CUYETYHUKOB, ACMIHU(PATOPOB, CEIEKTOPOB,
MYJIbTHUIIJIEKCOPOB, CYMMAaTOPOB, apU(PMETUKO-JIOTHUECKUX MOy e, Moayiei 3Y).

[TepcnexTuBbl pa3BuTHs cxeMoTexHHkH OBM. Bonbmme u cBepxOoiblIne WHTETpalIbHbIC
cXeMbl U HIpobieMbl MX yHUBepcanuzauuu. lIporpaMmupyemble JIOTHUYECKHE  MaTpHILIbI,
MHUKpOIporeccopsl. MHOroQyHKIIMOHANBHBIE TIepecTpanBaeMble MOAYIH. OTHOPOIHBIE CTPYKTYPBI
(BBIYMCITUTEIBHBIC CPEIBI).

KonctpynpoBanue OBM. Ilpunuunbsl pa3pabOTKM TUHOBBIX KOHCTPYKUMH. (OCHOBHbBIE
CBEJIEHUs O CTaHJAPTU3ALUU KOHCTPYKTUBHBIX 3JeMEHTOB. IIpo0iaeMbl KOHCTPYKTUBHON pean3aluu
JUHUNA CBs3M B ObicTpoaercTByrommx OBM. MexOm0oKoBbIe cOenMHEHHsT OBICTPOACHCTBYIOUINX
MHTETpajJbHbIX cXeM. TeXHH4YecKrne OCHOBHI pon3BoacTBa DBM. cnbiTanus y3/10B U GJI0KOB.

Hapnexnocts DBM u cucrem. Kputepuu m xapakTepucTuka HaJIeKHOCTH U 3()(HEKTUBHOCTH.
Pacyer Haze)xHOCTM IIpU pa3iM4YHBIX BUAAX OTKa30B. BoccranaBimBaeMble cuctembl. MeTomsl
MOBBILIEHUS HAJEKHOCTH. Paznuunble BUbI 30bITOUHOCTH. OnTHMalbHOE pe3epBupoBanue. O1eHKa
Ha/IeKHOCTH CJIOXKHBIX PE3epBUPOBAHHBIX cucTeM. OnTUMM3aLus IpoueccoB oOciyxuBanus OBM.
HaznexxHocTb nporpaMMHOro o0ecredeHusl.

KonTpons u nuarsoctuka 9BM u cucreM. AnnapaTHele U IPOrPaMMHO-JIOTMYECKUE METOIbI
KOHTpOJIs, oueHKHM ux sddexruBHOcTH. KOHTporms mo moxymo. Koppekrupyromme konsl. Kombr
XemMmuHra. ApudmMeTudeckue KOPPEKTUpYIOUIME KOAbl. MeToibl JHAarHOCTUKM HEUCIPaBHOCTEH,
JUArHOCTHYECKHE TECThl, IPOrpaMMbl JIMHAMMYECKOM JUArHOCTUKM W OTiaaku. [IpuHOuMIbL
MHUKPOJUArHOCTUKH.

1.4. KomnbioTepHbie ceTH

[Tonsitue «cethb». OCHOBHBIE KAaTEropuHM ceTel, kimaccudukainus. Vcropus pa3BUTHS CETEH.
Haznauenwue cereil. Paciimpenne o061acTy NpUMEHEHHUS.

OcHoBHbIE TIO/ICUCTEMBI C€TU. OCHOBHBIE TUIIBI CETEBBIX YCTPOUCTB.

[Tonsitue cereBoro nmporokosa. TpeboBaHus K MpoTOKoJIaM. MeXIyHapOaHbIe CTaHIAPTHI.

OTanoHHas MOJENb B3aMMHOIO COEIMHEHMsS OTKpPBIThIX cucteM (monens OCH). YpoBHu
MOJICJIN, UX OTIPEIEICHUS U TPUMEPHI.

JlokanbHeie BeruncnutenbHbie cetr (JIBC). Onpenenennue u OCHOBHBIE CBOMCTBA. B3anMoCBs3b
JIBC ¢ rmo6anbHbIMU CETSMH.

Tomonorust cereii. OCHOBHBIE BHUIBl TOIMOJOTUYECKUX CTPYKTYp, HX NPEUMYLIECTBA,
HEJO0CTaTKU U 00JIaCTH PUMEHEHUSI.

KopnoparuBHbie 1 BETOMCTBEHHBIE CETH, IPUMEPHI pEaTU3aLIUH.

Kananbr 1 MozeMbl, UX Pa3HOBHUIHOCTH, KiacCHU(pUKAIMSA U MpUMepbl. MeTOoAbl yIUIOTHEHUS
unpopmanuu. [IpumMeHeHne MOy TIPU TIEpejaue CUTHATIOB.

[Tepenarommas cpena. Ee pa3sHOBHIHOCTH: BUTas Tapa, KOAKCHUAIBHBIN Kabelb, OMTOBOJOKHO,
OecripoBojHas cpela, B TOM 4YHCIE OTKPHITbIE aTMoc(depHble KaHalbl Ha 0asze Ja3epHbIX U
WH(]PpaKpaCHBIX HCTOYHUKOB.

Ha3znauenue kaHaaIbHOTO U CETEBOTO YPOBHEM.

Cnyx0a, cTpykTypa W KOH(UTYypalliu 3BeHaA Tepenayd JAaHHBIX. Mojenb 3BeHa mepeaadu
JTAHHBIX.



AJNTOPUTMBI U METO/IbI YIIpaBJIeHUs nepeaauet qanubeix. Kagpuposanue.

MeTtoapl MHOXXECTBEHHOTO JoCTyma. MeTonsl moBTopHOM mepemadn (ARQ). Meromas
MPOCHYIIUBaHUs HeCylel. HacToWYnBBIM U HEHACTOMYMBBINA 10CTYI. METObl pe3epBUPOBAHUS.

[Muna co coyyaitneiM noctynom (Ethernet). Anroputm paGoTbl, OCHOBHBIE XapaKTEPUCTUKH.
PasButne (Fast- u GigaEthernet).

[lluaa m xonbHO C MapkepHbIM jaoctynoM. Konbeumo co BcraBkoi perucrtpa. Komnbno
TaKTUPOBAHBIM JIOCTYIOM. AJITOPUTMBI PaboOThl, OcHOBHbIe Xapaktepuctuku. Cerb ALOHA wu
texHonorus FDDI.

Texnonoruu poctyna k OecrnpoBogHoit cpene (cranmaptel IEEE 802.11, Bluetooth
HiperLAN). OcnoBubie Mexanusmbl mpotokoja IEEE 802.11. Pexumbl pacnpeneieHHOro u
LEHTPAIM30BaHHOTO YIpaBjieHuss. MoOuibHbIe OecripoBoaHbIe ceTH. COTOBBIE TEXHOJIOTHH.

Texnomorust ISDN. Anroputm paboThl, OCHOBHBIE XapaKTEPUCTHKH.

[Tporokon X.25. Anroput™m pabOThl, OCHOBHBIC XapaKTEPUCTHKH.

Texnomorust Frame Relay. Anroputm paboThl, OCHOBHBIE XapaKTEPUCTUKH.

Texunonorusst ATM. OCHOBHBIEC KOMITOHEHTHI, YPOBHU U HHTEP(EHCHI.

CnyTHUKOBBIE ceTU. Pa3HOBUAHOCTH, TPUMEPBI.

B3aumocss3p Mexy ceTaMu. MOCThI U IUTIO3bI, UX CTPYKTYpa U yIIpaBJICHUE.

Haznauyenue TpancnopTHoOro ypoBHs. TpaHcnopTHas ciayx0a. TpaHCIIOPTHBIN MPOTOKOJL.

[IpoTOKOJBI, OpUEHTUPOBAHHBIE HA COEIUHEHUE, U 0e3 coenuHeHus. MeTonbl nedTarpaMm u
BUPTYaJIbHBIX KaHAJIOB. METOIbI aipecaluu.

ANropuTMbl MapuHIpyTH3alUU. AJTOpUTMBI BbIOOpa Kparyaiimero mnytu. Cratudeckas H
aJlaliTUBHAs MapuipyTu3anus. MeToabl pacrnpocTpaHeHus HHPOpMalK, HEoOXOIUMON mpu
MapuIpytusanui. Mapupytusanus B OOJIbIIAX CETSX.

Crexk mnporokonoB TCP/IP. IP u gpyrue mportokonsl HuxkHero ypoBHA. IIporoxon TCP:
YCTAaHOBJICHUE U 3aKpbITUE COECIMHEHUH, YIpPaBJIEHUE OKHOM, KOHTPOJb 3a Ieperpyskamu. Bepcum
nporokona TCP/IP. IIpotokon IPv6.

VYupasnenne Tpadpukom B ATM. Tpaduk-KoHTpakT, Kareropuu cepBuca. KoHTponb 3a
YCTaHOBJICHHMEM COEAMHEHUS M UCIIOJIb30BAHMEM I0JIOCHI MponyckaHus. [Ipuopurersl, opranu3anms
ouepeei.

CTpykTypa MNPHUKIAJAHOTO YPOBHS U COBMECTHOE (YHKIIMOHMPOBAHHE BEPXHUX YPOBHEU
cereBoii uepapxuu. CereBble onepalvoHHble CUCTEMBI. PactipenenenHas oOpadoTka.

CeaHCOBBIN ypPOBEHB M €0 Ha3HAYECHHUE.

YpoBeHb MpeCcTaBICHUS U €r0 Ha3HaYeHHE.

Bepxuue yposuu cetu Internet. ITporokonst FTP u HTTP. Dnekrponnas noura. IP-tenedonus,
npotokon H-323.

o

=

1.5. MaTtemaTu4eckue MeTO/bl AaHAJIM3Aa U CHHTE3a BHIYUCIMTEJbHBIX MAIIUH U
KOMIILIOTEPHBIX ceTei

ABtomatmzanusi npoektupoBaHusi (AIl) kak oOBeKTHBHas HEOOXOAMMOCTH TMpoIlecca
npoektupoBaHus. OO0mas moctaHoBka 3amaun All kak 3agaum MCCIEIOBaHHS OMEpalMii. JTambl U
YPOBHH NPOEKTUPOBAHUS.

OcHoBHble MeTonbl cuHTe3a. [loctaHoBka 3amaum cuHTE3a. lcmonb3oBaHWE TPUHITUIIOB
ONTUMU3ALMUM TpU TpoeKkTupoBanuu DBM, komiuiekcoB u cereid. OCHOBHBIE METOJIbI MOCTPOEHUS
AHATUTUYECKUX MOJIETIEH ¥ METOAMKA ONTUMATBHBIX PEIICHHI.

Merong ananu3a. OCHOBHbIE METOABl  MOJCIMPOBAHMS, 3aJauyM, pelIaeMble  TpHU
MOJICIIUPOBAHUH. SI3bIKA MOACITUPOBAHUS.

WNuTtepnperaiysi CTaTUCTUYECKUX PE3YJIbTATOB MOJEIUPOBAHUS, TOYHOCTh CTATUCTUYECKHUX
OlLIeHOK. MoJienupoBaHue NepexoIHbIX, HECTAlMOHAPHBIX MTPOLIECCOB.

[Tokazarenu kauecTBa ¥ 3PPEeKTUBHOCTH (DYHKIIMOHHUPOBAHUS CETEH.

[IpumeHneHrne TEOpUM MACCOBOTO OOCIYXHUBAaHWS JII MOJETUPOBAHHUS HWH(OPMAIMOHHO-
BBIYMCINUTENbHBIX ceTeid. ctopus Bonmpoca. OCHOBHBIE MOHSTHS.



3aMKHYTbIE U Pa30MKHYTbIE CETH MAacCOBOT0 o0cyxuBaHusa. CTOXacTUYECKUE CETH MAaCCOBOTO

00CITy>)KMUBaHUS C HECKOJIBKMMH KJIacCaMHU COOOIICHHH.

Brruncnurensabeie AJITOPUTMBI paCUCTa MYJIbTUILIMKATUBHBIX ceTel.

[lenu MapkoBa, UX TpUMEHEHUE U METO/Ibl aHATU3A.

Meton Monre-Kapio.

Metosl ananusa cereBoro Tpaduka. [IpoBepka cTaTUCTHUECKUX THUIIOTES.

CucreMsl HMUTAUOHHOI'0O MOJCINPOBAHHA.

Tononoruueckoe mnpoektupoBanue. I[locTaHOBKa 3aJad  ONTUMHU3ALMUK  TONOJOTUYECKOU

cTpykrypsl. [Ipumenenne Teopun rpadoB. MeTo bl onpeienenus: KpaT4yallix MyTeld U CBSI3HOCTH.

MeTonbl OLIEHKH CTOMMOCTH CETH.
[TondaTHe onTUMANBHOW MapLIpyTU3aUMU. MOAEIUPOBAHHE AITOPUTMOB MapLIPYTU3ALMUU.

IToTokoBBIE MOACIIH. MeTOI[BI JO0IMYCTHUMOTI'O HAIIPAaBJICHUA IJIA OINTHMAaIbLHOMI MapuipyTu3anuu.

Metoapl oueHKH S(PGEKTUBHOCTH aIrOPUTMOB yIpaBieHUs mNoTokamu. CpaBHHUTEIbHBIH

aHaJIM3 PAa3JIMYHbIX CXCM CKOJIB3AIICTO OKHA.

CrpykTypHas HaJeKHOCTb ceTell. Pacuer nokasareneidl HaJEKHOCTU DJIEMEHTOB CETEH.

Meroabl pacueta CTPYKTYpHOM HAJ€KHOCTH. PacueT CTpyKTypHOM HAJI€KHOCTH IO COBOKYIHOCTH
MyTeW WA CEYCHU. MeTOAbl CTATUCTUYECKOUN OLICHKH CTPYKTYPHOM HAJICKHOCTH.
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PA3JIEJI 2. MATEMATUYECKOE MOJAEJINPOBAHUE, YNCJIEHHBIE
METO/Ibl 1 KOMIIVIEKCBI ITPOI'PAMM

2.1 Anredpa u aHaIUTHYECKasi FeOMeTPHUs

Onpenennrenu U UX CBOKCTBA.

Matpuiibl v IeHCTBHUS HaJl HUIMH, PAaHT MaTpPHIIBI, €r0 BEIUMCICHHE, 00paTHAs MaTPHIIA.
Pemenne cucrem mnuHeilHbix ypaBHenui (CJIY): meromom [aycca, oOpaTHOW MaTpHILHI,
dopmynel Kpamepa, ogaopoaasie u HeogHopoausie CJIY, reopema Kponekepa — Kanemmu.
BekTopnas anre0pa: ckansipHOe, BEKTOPHOE, CMEIIaHHOE, ABOMHOE BEKTOPHOE NMPOU3BEACHHUE U
UX CBOMCTBA.

KomrmuiekcHbie uncia v 1ecTBUS HaJ HUMH, GOopMYJIbl Diijiepa.

[IpsiMast Ha MJIOCKOCTH ¥ B IPOCTPAHCTBE, TNIOCKOCTD B R® 1 ux B3aumHOE pacroyioxkeHue.
Kanonuueckue ypaBHEHHsS KpPUBBIX BTOPOrO MOpsSAKa M HUX TpaduKU: AIUIUIC, rumnepoborna,
napaboua.

Kanonunueckue ypaBHEHHs IOBEPXHOCTEN BTOPOTO NOpsAJIKa B R®.

JlunelHbIe MPOCTPAHCTBA, €BKIIUOBBI IPOCTPAHCTBA, CKAISIPHOE TIPOU3BEICHUE.

Jluneiinple  omeparTopbl, JACHCTBUsA Hax  omeparopamMu. OOpaTHBIA, CONPSHKCHHBIM,
CaMOCOTPsDKEHHBIN orepatopbl. COOCTBEHHBIC 3HAYCHUS M COOCTBEHHBIC BEKTOPHI JIHHEHHOTO
orneparopa.

KBanpaTtuanbie popMbl U MX IPUBEICHNE K KAHOHNYECKOMY BHTY.

OOmiass Teopus KpHUBBIX U IOBEPXHOCTEH BTOPOrO TMOpsiAKA W WX MPHUBEICHUE K
KaHOHHYECKOMY BH]TY.

2.2 MaTeMaTH4YeCKHIl aHAJIN3

DneMeHThl TEOpUH MHOXKECTB. OTOOpakeHusl.
IIpenen nepeMeHHOM BETMYMHEI (IIOCIIEN0BATEABHOCTH IPH N —> 00, QyHKIMK IPH X —> X, WK

X — o0 ). CBOMCTBA MPEEIIOB.

ITpusnak Komw cymecTBoBaHus npeaena.

[TonnocnenoBarensHocTH. Teopema bonbuano-Belepmpacca.

3ameuaTeNbHbIE PECIIbI.

HenpepriBHOCTE 0TOOpaxkeHus. PaBHOMepHas HempepbIBHOCT (QYHKIIHI.

ITpousBoaHas GyHKIUHU OAHOTO NepeMeHHoro. JJuddepenpyeMocTs QyHKIMH.

OcHoBHble Teopembl auddepenunanbHoro ucuuciaeHus (Pepma, Pons, Jlarpanxka, Komm).
IIpasumo Jlonurans.

[IpousBonHbie BicIKX nopsiakoB. @opmyna Teiinopa. Pa3noxeHus 11 OCHOBHBIX (YHKIIMIMA
IlepBooOpasHas U HeonpeeNeHHbI HHTerpal. MeTo/1bl HHTETPUPOBAHUSI.

Omnpenenennpiit uaTerpan no Pumany, no Jlebery. HecoOcTBeHHBIE MHTETPATIBI.

@yHKuMs orpaHn4deHHON Bapuanuu. Muaterpan Ctunrbeca.

OYHKIIMM HECKOJIbKMX TEPEMEHHBIX. OKCTPeMyM (YHKIMHM HECKOJbKUX MEpEMEHHBIX.
Jloka3arenbCcTBO HEOOXOAUMOTO U JOCTATOYHOTO YCIOBUHM 3KCTpeMyMa.

I'paguent, npousBojAHAs MO HANpaBICHUIO (YHKIUUM MHOTUX ME€PEMEHHBIX. Y CIOBHBIN
JKCTPEMYM.

HuTterpan nmo mepe MHOKecTBa. JIBOMHOMN, TPOMTHON MHTETPaIbI.

3aMeHa [IEPEMEHHBIX B KPATHOM MHTErpae.

Bexropasle nosst. KpuBosmHeHHbIE M TOBEPXHOCTHBIE HHTETpaJIbl 1-ro U 2-r0 poja.

®opmynsl Octporpaackoro-I'aycca, Crokca. [loTeHIIMaNIBbHbBIE U COIEHOUIAIBHBIE TIOJIS.
[TonoxwurenpHble yncaoBele psabl. [Ipu3HaKU CXOIUMOCTH.

3HaKOoYepeyIOIUeCs YUCIOBbIE Psiibl. AGCONIOTHAS CXOIUMOCTb.
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@OyHKIMOHAIBbHBIE PsiAbl. PaBHOMEpHas cxoaumocTh. IIpu3Haku paBHOMEpPHOM CXOAUMOCTH
(GyHKIMOHATBHOTO pAga. CTeNeHHbIE PSIbL.

HecoOcTBeHHbIe MHTETpaiibl, 3aBHCALIME OT IMapaMmerpa. PaBHOMepHas CXOAMMOCTb IO
napametpy. [Ipusnaku Beitepmrpacca, Junu.

Oproronanbuble cucteMbl (GyHKUUNA. Psagsl Dypre. YpaBHeHus 3aMkHyTocTH. Dopmyrna
[TapceBans.

2.3 O0bikHOBeHHbIE MU P epeHIIHATbHbIE YPABHEHUS

[Tonstus o6pikHOBeHHBIX J[Y. Pemenue (unterpan) /Y, dactHoe pelnieHue, WHTETrpagbHas
kpuBasd. 3agaya Komm. Teopema o CyleCTBOBaHMM M €JUHCTBEHHOCTH PEILEHUS 3a1a4d
Komm.

Wurerpupyembie Tunsl Y 1-ro nopsiaka, pa3pelieHHblE OTHOCUTENIBHO IMPOM3BOAHOMN (C
pa3eNAOMMUMHUCT TEPEMEHHBIMHM, OJHOPOAHBIC, JHMHEHHble, bepHymIHM, B MOJHBIX
middepennmanax). [lonsTue HHTETPaIHLHOrO MHOXKUTEIIS.

[Tonsitue oco6oii Touku JIY. Tumsl 0co00i# TOUKH.

Wurterpupyembie Tunel Y, He pa3peuIeHHBIX OTHOCHUTEIbHO IPOU3BOJHON (ypaBHEHHS
Jlarpanxa u Knepo). [lonsitue ocoboro pemieHusl.

JIY BpICHIMX MOPSAKOB, JOMYCKAIOIUX MOHMKEHHE NOopsiika. OCHOBHbIE CIOCOOBI TOHUKEHUS
NopsiaKa.

Jlunewnpi muddepeHnuanbabii oneparop. Jluneinsie Y. Crpykrypa oOmiero pemeHus
nmuHeitHoro ogHopoaHoro /Y. JluneliHo He3aBUCHMBIE pelieHus, (yHIaMeHTalbHas cUCTEMa
pemenuii JIY. Ctpykrypa 00111ero pemeHus JIMHeHHOro HeogHopoagHoro /Y.

Jluneitnpie JIY ¢ mnepemeHHsiMu ko3 duuuentamu (ypaBHeHus Oiiepa, Jlarpanxa,
UYeonimena, beccenst) u cnocoObl KX MHTETPUPOBAHUS.

Hopwmansnas dopma cuctemst Y 1-ro nopsinka mo Komm. Ceenenue cuctemsl 1Y k ogHOMY
IV 6omnee Beicokoro nopsiaka. [Toustue | maTerpana cucremsl J1Y.

JlokanpHasg yCTOMYUBOCTH pelieHus JAY ©  yCTOMYUBOCTH pelIeHMM cucremsl VY.
AcuMITOTHYECKAS] YCTOMYUBOCTb.

24 Teopml BepOﬂTHOCTeﬁ H MaTeMaTHYECKad CTATUCTHKA

[locnenoBarenbHOCTh HE3aBUCUMBIX HchbiTaHuid. @Dopmyna bepHymnu. AcUMOTOTHKA
ITyaccona nist popmysisl beprymnu.

HemnpepsiBHas ciydaiiHas BenuunHa. @DOyHKOUSA CIIy4dallHOM BEJIIMYMHBI M €€ CBOMCTBA.
I1110THOCTB BEPOSATHOCTH CIIy4aiiHOW BEJIMUMHBI U €€ CBOWCTBA.

XapakTepUCTUKU TOJOKEHHS CIy4alHOW BEJIMYUHBI: MaTEeMaTH4YECKOE OXHUIAHUE U €ro
CBOMCTBA, MOJIa, MEIUAHA.

XapakTepucTUKU pa3dpoca CiydallHOW BEJNIMYMHBL: JUCIHEPCUss M €€ CBOMCTBa, cpeaHee
KBaJpaTUYHOE OTKIOHEHHUE.

CoBMecTHOE pacIpe/ielIeHHe BEpOATHOCTEH ABYX CIy4ailHbIX BEIUYMH. Y CIOBHBIE (PYHKIIMH
pacrpeneieHus.

3akoH pacrpeaeneHuss QYHKIMH OJHOTO CIy4yallHOTO apryMeHTa, NepuoAMYecKoil (pyHKUIHH,
¢byHKIIMHU, HE UMeroIeil 00paTHOIA.

OMnupuydeckas pyHKIUS pacrpeeNeHus, THCTOrpaMMa pacipeeseHusl.

Craructnueckue kpurepuu Ilupcona u KosmmoropoBa 0 cOOTBETCTBHM 3MIUPHUYECKOTO U
TEOPETUYECKOTO PACIIPEECICHUM.

CraTucTudeckue OLIEHKHM IapaMeTpoB pacrpeaeneHuss. CocTosATENbHOCTh, HECMEIEHHOCTh U
3¢ dexTuBHOCTH o1leHOK. OlleHUBaHKE MTPU MTOMOIIH IOBEPUTEIHLHOTO HHTEPBAIA.

YucoBble XapaKTEpPUCTHKHU ciydaiiHoro mporecca. CBoiicTBa KOppENsSLUOHHOW (DYyHKIUH.
B3aumnas xoppensunoHHast QyHKIHS U €€ CBOWCTBA.
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CrnekrpanbHas TeOpHsl CTAllMOHApHBIX ClydalHBIX MpoueccoB. CBOICTBa CHEKTPAIbHOU
IUIOTHOCTH. B3anMHas criekTpanbHas IIIOTHOCTD.

OCHOBHbBIE 3aKOHBI PACHpPENEICHUs CIy4allHOM BEJIMYMHBI: HOPMAaJIbHBIM, IOKAa3aTEJIbHBIM,
ramMma-pacnpezeiieHue.

2.5 Teopusi pyHKIUIT KOMILJIEKCHOTO NePeMEHHOI0

KommnekcHsie qucia. I'eomerpuueckas MUHTEPIIPETALHNS. Tpuronomerpuueckas,
nokaszaresbHast, ajaredpanydeckas (GopMbl KOMIUIEKCHOTO 4ncia. Onepanuu ¢ KOMIUIEKCHBIMU
YHCIIAMHU.

OyHKIUSA KOMIUIEKCHOTO MTEPEMEHHOT0. AHanuTH4eckas pyHkuus, ycinoBus Kommu-Pumana.
I'eomeTpuuecKuil CMBICI aprymMeHTa M MOZYJsS IPOM3BOJHOW AaHAJIMTUYECKOH (yHKIMH.
[Tonsatue xonpopmHoro orodpaxkerus. [lpumepbl KOHPOPMHBIX OTOOPAKEHHIA.

WuTerpan oT (GyHKUMHM KOMIUIEKCHOTO IepeMeHHoro. HHterpanbHble Teopembl Komn.
WuTterpansuas popmyna Kormm.

W3onupoBanHble 0coOble TOUKU. Pa3noxeHue QyHKIMM KOMIUIEKCHOTO MEPEMEHHOI0 B Pl
Jlopana B okpecTHOCTH 0c000i TOouku. Tumbl ocoObix TOuek. [loHATme BbIYETAa (QYHKIUU
KOMIUIEKCHOTO NEPEMEHHOI0 OTHOCUTENBbHO 0c000i Touku. [IpunoxeHune Teopuu BBIYETOB K
BBIYMCIICHUIO UHTEIPAJIOB.

Oyukuus-opuruHai. [Ipeobpazosanue no Jlannacy. Pemenne nuddepeHManbHbIX ypaBHEHUI
C oMoILbIo npeoOpazoBanus Jlamiaca.

Caeptka yHkiuii. IHTErpanbHble ypaBHEHUS TUIA CBEPTKH.

2.6 UnciaeHHbIe METOAbI

MaremaTHueckoe MOJAEIUPOBAHUE U BBIYMCINUTENBHBIN IKCIIEPUMEHT. YNCIIEHHBIE METO/IBI KaK
pas3zen COBPEMEHHOM MaTeMaTWKu. Poilb KOMIIBIOTEPHO-OPUEHTHUPOBAHHBIX YHCIEHHBIX
METOJIOB B MCCIIEJOBAHNH CIIOKHBIX MATEMAaTUYECKUX MOJEIIEH.

[Tpubnmxennpie uncia. AOCOMOTHAS U OTHOCHTENBHAs MOTpemrHOCTH. OKpYTIIEHHE YHCEll.
[TorpenHoCTh CyMMBI, pa3HOCTH, MPOU3BENEHHUS U YacTHOro. IlorpemHocts GyHKIMK OIHON
WJIY HECKOJIBKHUX NIEPEMEHHBIX.

Pemienune anrebpandeckux ypaBHEHUH TpeThero W yerBepToro nopsaka. @opmynsl Kapaano.
Teopema AGens.

Otnenenue kopHel ypaBHeHus. O1ieHKa MOJTyJiel KOpHeH anre0pandyeckoro ypaBHEHHUs..
Meton Oucekumii. Merox Herotona. Merox xopa. KomOuHHMpOBaHHBII MeTOA XOpA U
KacaTenbHbIX. MeTo IpocThIX uTepanuii. CxoauMocTb MeTo10B. OLIEHKHU MOIPEUTHOCTH.
OcHoBHble 3anaun JuHeHHOM anreOpsl. Kilaccupukanus MeTOn0B JIMHEMHON anreOpsl.
[IpsiMble METOJBI PELICHUsI CHCTEM JIMHEHHBIX anreOpandeckux ypaBHeHuil. Merton ["aycca.
KonuuectBo apudmerndeckux omepaunmii B metone ['aycca. Beiuncnenue ompenenurerneii u
oOparieHne Matpui MetoaoM ['aycca. MeToa KBaipaTHOTO KOPHSL.

Hopwma 1 00ycioBI€eHHOCTh MaTPUIIBl. Y CTOWYMBOCTD PEIICHUSI CUCTEM JIMHEHHBIX YpPaBHEHH.
OneHka NorpelHOCTH PELEHUS CUCTEM JIMHEMHBIX YPaBHEHHH.

HrepanmoHHble METOIBI PEIIEHUS CUCTEM JIMHEWHBIX YPAaBHEHMI, METOJ MPOCTBIX UTEPALUil.
CxoImMoOCTh METO/1a M OLIEHKA IorpemHocTi. Meton 3eiaens.

WuTtepnonupoBanue anreOpandeckKUMH MHOTOUJIeHaMH. VIHTEpHONSUMOHHBIE MHOTOYJIEH
Jlarpamka. IlorpemHocts HUHTEpHOMALUMOHHOW ¢opmyinsl. Cxema Diitkena. OOpartHoe
WMHTEIUIOJINPOBAHUE.

Koneunsie paznoctu. MHTepnionsuonsslie popmynisl HeioToHa.

CpennexBaapaTuunble npuOmmkenusa. Omnpexnenutens ['pamma. MHOrowieH HauaydIlIero
CPEAHEKBAIPATUYHOTO MPHUOIIKEHHS.

CpenHexBaipaTUUHbIE MPUOIMKEHNS areOpandecKuMU MHOTOUJIeHaMHu. MeTo HauMEeHbIINX
kBazapaToB. MHorounens! Jlexanapa.
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CpenHekBaipaTUIHbIE MPUOIMIKEHIS TPUTOHOMETPUIECKIMHI MHOTOYJICHAMH.

PaBHomepHoe mpubmmwkenue Gyaknuii. Maorounensl  YeOsimeBa.  Bpibop  y3i10B,
MUHUMHU3UPYIOMINX OLEHKY NOTPEIIHOCTA UHTEPIIOJISIIIUH.

CrutaliH-UHTEpHOJMpPOBaHUE. ATNIIPOKCUMAIU KyOMdecKuMH critaiiHaMu. CrocoObl 3aiaHus
HaKJIOHOB MHTEPIOJIALIMOHHOTO CIUIaiiHa.

WuTtepnonsiuonusie KBagpatypHble (opMynbl. QopMyiabl HOPSMOYTOJbHUKOB, Tpameluu U
Cumncona. [TorpemHocTr hopMys YUCIIEHHOTO HHTETPUPOBAHHSL.

[IpaBuio PyHre OLIEHKM MOTPEMIHOCTH. YTOYHEHHE NPUOIMKEHHOTO pELIeHUs 10
Puuapncony. [Ipumenenue npasuina PyHre k kBaapaTypHbIM (hopMmynam.

KBanparypuas ¢opmyna [aycca. I[lpubnuxeHHOE HHTErpUPOBaHHME C TIOMOIIBIO PSIIOB.
Brruncnenne HecOOCTBEHHBIX HHTETPAJIOB.

@opMyIbl YMCIEHHOTO MHTETPUPOBAHMS JJIsl KpaTHbIX MHTerpanoB. Meton Monte-Kapio u
€ro MPUMEHEHNE K BBIYUCICHUIO UHTETPAJIOB.

OpHomiaroBple M MHOTOLIAroBbIE MeETOAbI pemieHuss 3aaaun  Komm. YcTOHYMBOCTS,
CXOAMMOCTh U TOYHOCTH. [IpubmmkeHHoe nHTerpupoBanue uddHepeHINATbLHBIX YPABHECHUH C
oMot psaaoB Teimopa. MeToa mocie10BaTeIbHBIX MPUOIHKCHHH.

Meton Diinepa. CxoauMocTh U TOUHOCTHh MeToAa Ditniepa. Meron Pynre-Kyrra. Ilorpemnocts
Merozaa Pynre-Kyrra. [Ipumenenue npasuna Pynre.

MeToapl pemieHus KpaeBbIX 3aJad JUisi OOBIKHOBEHHBIX AU(PPEPECHIHATHHBIX YpaBHCHUMN
BTOpOro mnopsiaka. PasHocTHbIi MeToA. OCHOBHbIE NOHSTHUS TEOPUUM PA3HOCTHBIX CXEM.
Anmnpokcumanusi, yCTOMYUBOCTh, CXOJAUMOCTb. METOJI MPOTOHKH PEIICHHs aareOpanveckoit
CUCTEMbI YpaBHEHUU.

Mertonbpl MUHUMM3ALMU HEBSA30OK. MHTErpalibHblii W JUCKPETHBIA METOAbl HAUMEHBIINX
kBaapaToB. Metop 'anepkuHa.

[TocranoBka 3amauu nwHEWHOW onTmMmm3arnmu. lleneBas dynkums. ['paduueckuii cmocod
peuieHuss 3aJadyd  JUMHEHHOTo mporpamMmupoBaHus. CHMIUIEKC-METOJA pelIeHus 3aJaydu
JIMHEUHOTO MTPOTPaMMHUPOBAHUSI.

[lonsiTue o HenuMHEWHOW oNTUMM3AMK. MeTOoAbl OJHOMEPHOW MHUHUMHU3AIMU. MeTon
30JIOTOT'O CEUCHHUSI.

MHoromMmepHsbIe 3a/1auu ONTUMU3ALUU. MeToa TOKOOPAMHATHOTO cIycka. ['palueHTHBIN METOJ
Y METOJ] HAMCKOPEWILIErO CITYCKA.

2.7 YnucjeHHbIe METO/AbI PCHICHUSA KPpaeBbIX 3a/1a4

OcHOBHbIE BapHallMOHHbIE TPUHLUIIBI TEOPUHN YIIPYTOCTH.

OcHOBHBIE 9Tamlbl MCCIEJOBAHUS TOBEAECHUS JePOPMHUPYEMBIX Tell, MaTeMaTH4ecKoe
MOJIETMpOBaHuE Tmpouecca JeGopMHpOBaHUS, OCHOBHBIE YpaBHEHHUS JIMHEHHOW Teopuu
YIPYIOCTH, TIOCTAHOBKA KPAEBBIX 3a1a4.

OcCHOBHbIE TIOHATHSA BapHAIlMIOHHOTO WMCUYUCIECHUS: (QYHKIHMOHAJ, THUMBI (YHKIMOHAJIOB,
BapHalus U ee CBOWCTBA, MpUpaleHne U Bapualys GyHKIHOHANIA, MAKCUMYMbl 1 MUHUMYMBbI
(yHKIIMOHAJIOB.

3aMeHa KpaeBOM 3aJauyd BapHALlMOHHOM mpoOieMoil: ypaBHEHHE paBHOBECHS HUTH,
(GyHKIIMOHAT U ypaBHEHUE Diijepa.

Bapuanmonnsie Mmetoasl. Meton Purna. O6o6menssiii meron byOHoBa-I'anepkuna Juis
pemenuss YM®. Meton Tpeddma. Meton Jleitbentona. [Ipumenenne mpuHIUIA BO3MOXHBIX
M3MEHEHHMH IS PelIeHus 337a4ll TeOpUH ynpyroctu. MoandunupoBanHele MeToAbl Putna u
by6nosa-I"anepkuna. MonuduuupoBaHHbIN MPUHIUIT BO3MOKHBIX U3MEHEHUH HaIPsHKEHHOTO
COCTOSIHMS U €70 IIPUMEHEHUE I PELICHUS 3a/1a4 TEOPUU YIIPYTOCTH.

OnHoMmepHbIE 3a7auydl MeXaHUKH jAedopmupyemoro TtBepjaoro tena. Csenenue Y n-ro
MOpPsIAKA K HOPMAJIbHOM cucTeMe. BbIBOI OCHOBHBIX YpaBHEHHH KPaeBbIX OJHOMEPHBIX 3a/1a4.
Marpuunast ¢opma 3amMcd OCHOBHBIX YPaBHEHHI KpaeBBIX OJHOMEpPHBIX 3ajgad. Meron
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HayaJbHBIX MapaMeTpoB. IlorpemHocTs, JOCTOBEPHOCTh M YCTOMYMBOCTb YHUCICHHBIX
pacyeTos.

Cerounble MeToabl. Meroa KoJulokauuid. MeToJ HaMMEHbIIUX KBAApaTOB. ANIPOKCHUMALIMS
MIPOU3BOJHBIX ISl YMCIOBOW (PYHKIIMHM OJHOM WJIM HECKOJNbKHX mepeMeHHbIX. [loctpoenue
KOHEYHO-Pa3HOCTHBIX ypaBHEHMH Ui Oaiku, JIeXalled Ha ynpyroM OCHOBaHHH.
AnmpokcuManus TpaHUYHBIX YCIOBHM JUIsi OJHOMEPHBIX 3afau u3ruba Oanku. Pemenue
METOJIOM CETOK 3a/1auyd O KPYYEHHH IPU3MATHUECKOTO CTEp)KHA U MPOruda MmpsiMOyroJibHON
IJJACTUHBI. ANIPOKCUMAIUs TPAHUYHBIX YCJIOBHI Ha KPUBOJHMHEMHOM KOHTYpE JIBYMEPHOM
obmacTH.

O6mas teopust meroga cetok i 3agad YM®D. OObikHOBeHHBIC J[Y. OCHOBHBIC MOHSATHS
TEOPUM PA3ZHOCTHBIX CcXeM. [lorpemHocTy 3ameHbl MEPBOM M BTOPOM IIPOU3BOAHBIX 4Yepe3
KOHEYHble pa3HOCTU. Pa3zHOCTHBIE cxembl g oOblkHOBeHHOro JIY. Anmpokcumanus,
YCTOWYUBOCTB, CXOUMOCTb. Y CTOMYMBOCTD 110 IIPABOX YaCTH.

PasHocTHBIE CXEMBbI [I1 YpaBHEHUW C YaCTHBIMM IPOU3BOAHBIMU. JIMHEWHBIE YpaBHEHHUS C
YaCTHBIMHU TPOU3BOJHBIMH TMEPBOTO IMOPSAIKA: CETKM M HOPMBI, Pa3HOCTHAs CXema, HIa0JIoH,
anIpOKCUMAlUsl, BBIYUCIUTEIbHBIN aIrOPUTM, YCTOMYUBOCTh, UCCIEIOBAHUE YCTOMYHMBOCTH
METOZOM BO3MYIICHUH, IPUMEPHI PA3HOCTHBIX CXEM HEYCTOMUYMBBIX NPHU JFOOOM OTHOIICHUH
maroB. CwmemiaHHas 3ajada Jjs ypaBHEHHMsS TEIUIONPOBOJHOCTH: IIOCTAHOBKA 3aJlayd,
pa3HOCTHAs cXxeMa, IIa0JIOHBI, AlMPOKCUMAIHS, BBIYUCIUTEIbHBIN aITOPHTM, YCTOMUYUBOCTD U
cXoAuMocTb. BoaHOBOE ypaBHEHME: Pa3HOCTHAs CX€Ma, INOHATHE O METOAE MPAMBIX. 3azada
Hupuxne 1 ypaBHeHusa IlyaccoHa: pasHOCTHas cxeMa Ui cilydas IHpsSMOYTOJIBHOW M
MIPOU3BOJIBLHON (hOpM 06IaCTH, aTPOKCUMALIHSI TPAHUYHBIX YCIOBUH.

[lonsTe o mMeTone KOHEUHBIX 31eMEHTOB. OcHOBHbIE TUnbl KD, Marpuma XecTKocTu Ui
OJIHOTO KOHEYHOT'O 3JIEMEHTA M CUCTEMbl KOHEUHBIX 3JIEMEHTOB. BplpakeHue HanmpsiKeHHO
ne(OpMUPYEMOr0 COCTOSIHUS Yepe3 IEPEMEIICHHE Y3JI0B KOHEUHOro 3jiemMeHTa. OCHOBHbIE
COOTHOUIEHUS JJIs1 TPEYTOJbHBIX KOHEUHBIX 3JIEMEHTOB B IIJIOCKOH 3a7auye TEOPUU YNPYTOCTHU:
JIMHEeHasa anmnpokcuManus. lloBeimieHue mnopsaka anmnpokcumanuu. TpexmepHas 3ajada:
OCHOBHBIE COOTHOILEHHUS U1 TeTpa’apa. BeiBox ocHOBHBIX ypaBHeHud MKDO B Bapuante
METO/1a IEPEMELICHUN.

2.8 MeToabl ONTUMH3ALUHU

[locraHoBka 3amaun JuHEHOro mnporpamMmupoBaHus. Ilpsmoill cumiuiekc-meroa. Anredpa
IIPSIMOTO CUMILIIEKC-METO/1a.

JIBOMCTBEHHAs 3ajada JIMHEHMHOrO IPOrpaMMHUpOBaHUA. J[BOMCTBEHHBINM CHMIUIEKC-METOM.
OKOHOMHMYECKAsi MHTEpIIPETalns MCXOIHOM M JBOMCTBEHHOW 3a1ad. AHaJINW3 yCTOMYHMBOCTH
JIBOMCTBEHHLIX OIIEHOK.

TpancnoprHas 3anava. Iloctpoenue onopHoro riana. Meroa oTeHInanos.

[lenouncnennoe nporpammupoBanre. Meron I'oMmopu. Meto BeTBEH U rpaHULI.

O6o006menne merona MmHOxkuTene Jlarpanxka. Ycenosus Kyna-Takkepa.

3anava BeIyKiI0ro mporpammupoBanus. Teopema Kyna-Takkepa.

I'paguenTHBIE METOABI. METO NOIMYCTUMBIX HAIllpaBICHUMN.

JnHamuyeckoe mnporpammupoBaHue. I[Ipu3Hak ontumanbHOCTH. BBIBOA peKyppeHTHOTO
cooTHomeHUs: bemnmana. AHanu3 YyBCTBUTENIBHOCTH pELIEHWM 3aJady JIMHAMUYECKOTO
MIPOrpaMMHUPOBAHUSI.

2.9 YpaBHeHnuss MaTeMaTH4ecKoOi QU3UKH
Knaccupukauus Y ¢ 7AByMs TNEepeMEHHBIMH. XapaKTepUCTUYECKHUE KpHUBBIE U

XAPAKTCPUCTHYCCKUC YPABHCHUS.
Pemmenne BOTHOBOTO YpaBHCHHA METOJAO0M XapaKTECPHUCTHUK.
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Meton pasnenenus mnepeMeHHBIX (MeTon Dypwe) s ypaBHEHHH CBOOOIHBIX KoJeOaHUM
CTPYHBI.

[TocTanoBka KpaeBbIX 3a4ay JJIsi OJJHOMEPHOTO YpaBHEHUsS TEIUIONPOBOJHOCTH. Teopema o
MaKCHUMyM€ U MUHHUMYME ISl ypaBHEHHsI 1apaboIMuecKoro THIIa.

Meron @ypbe ais pemeHus 3a1a4i 00 OXJIaXKICHUH CTEPKHS Yepe3 ero rpaHully.

VpaBuenus Jlannaca u Ilyaccona, mocraHoBka kpaeBbix 3aad. Meton Dypbe sl pelieHus
KpaeBbIX 33]1a4 JUTMITUYECKOTO THUIIA.

2.10 Teopusi ONTHMAJILHOIO YIIPABJICHUS

OO01mmas mocTaHOBKa U Kiaaccuukaius 3aa9 ONTHUMU3AIHH.

OOm1ast moctaHOBKA U (POPMYITHPOBKA 3a/1a4X ONTUMAIILHOTO YIIPABICHHS.

d)opMmepOBKa U TCXHHWKa IMPUMCHCHUA MAKCUMyMa HOHTpSII‘I/IHa B 3a1a4ax OINTHUMAJIbBHOT'O
yIpaBJICHUS TUHAMUYECKIMH CUCTEMaMH.

I[OKa?:aTeJ'IBCTBO IpruHOUIIa MAKCUMYyMa HOHTpSIFI/IHa B 3a/la4ax OINTHUMAJIbBHOTO YIIPABJICHHUA CO
CBOOOJTHBIM TPABBIM KOHIIOM TPACKTOPHHU.

I[OKa?,aTeJIBCTBO I[IpUHOMUIIAa MaKCUMYyMa HOHTpﬂFI/IHa B 3a/la4yax ONTUMAJIBHOI'O yHnpaBJICHUA C
MIOJIBUYKHBIM ITPABbIM KOHIIOM TPAaEKTOPHH.

2.11 UudopmaTuka

[ToHsTHE anropuTMa U €ro CBOMCTBA.

Cpenctsa 3anucu anroputmos. [Ipumep.

OcHOBHbBIE ANTOPUTMHUECKHUE KOHCTPYKIUU (CIIEI0BaHUE, BETBICHUE, BBIOOD, IIHKIN).
CrpykTypa ¥ npuHUUIIB opranu3anuu DBM.

CtpykTypa JaHHBIX (MAaCCUBBI, 3aMUCH, OOBEAUHEHUS).

CriocoObl opraHu3aluy JaHHbIX (JIMHEHHbIE, CIIMCKHU, CTEKH, JIEPEBbS).

AJTOPUTMBI COPTUPOBKHU.

ANropuTMBI IOKUCKA.

2.12 S13pIKu NPOrpaMMHUPOBAHMSA M METO/AbI TPAHCIALMNHT

Kparkas xapakrepucruka si3bika [lackans.

Kparkas xapakrepuctuka s3bika Cu (Cut+).

[TpunHIMIBL 00BEKTHO-OPUEHTUPOBAHHOTO IPOrpaMMHUPOBAHHUS (MHKaNCYISIIUS,
HaclieIoBaHKe, TOTUMOP(U3M).

Tunsl TpaHCAATOPOB (KOMIWIATOPHI U UHTEPIpETaTOphl). OCHOBHBIE (ha3bl KOMIWIISILINU.

2.13 IlpukaaaHoe ¥ CHCTEMHOE MPOrPaMMHUPOBAHNE

Tekcrossiii porieccop Word u ero Bo3MOXHOCTH JUIsi pa0OThI C TEKCTOM.

Onektponnbie Taduip EXcell u ux BozamoxHoCTH.

Peanuszanus genoBoii u wuttocTpatuBHOM rpaduku Ha [1K.

[Taker mpuKIamHBIX MPOrpaMM Ui HAYYHBIX M HMHXEHEpHBIX pacuéroB Matcad u ero
BO3MOKHOCTH.

Oco6eHHOCTH METO/I0B MCKYCCTBEHHOT'O MHTEIUIEKTa M UX peanu3anus Ha [1K.

OcHoBHBIE QyHKINHU oneparuonHoi cuctemsl. [1K u ux peanmzamus B MS-DOS.

Opranuzanus oneparuBHoi namsartu [1K.

Opranmsanus u pabora BHemHen mamsta [1K.

daiinoBas cucTeMa U ee opraHu3anus onepaunoHHoi cuctemsl MS-DOS.

10 Pa6ora OBM B MyJIbTUIIPOTPAMMHOM pEXHUME.
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2.14 ba3a naHHBIX U IKCIIEPTHBIE CHCTEMbI

TaGnuier B «ACCESS» U paboTa HAJl HUMHU.

OyHKIMOHAIBHOE Ha3HAUYEHUE 3alIPpOCOB U PaboTa ¢ HUMH B «ACCESS».

OyHKIIMOHANBHOE Ha3HaueHue GpopM U paboTa ¢ HUMHU B «ACCESS».

OTtuyeTsl B «ACCESS» U pabOTa C HUMH.

@OyHKIIMOHAIBHOE Ha3HAYEHUE MAaKPOCOB U paboTa C HUMHU B «ACCESS».

Metoa J0ruyecKoro NporpaMMUpOBaHHUSL.

Cxema ucuucieHnus Joruueckoi npeaukaron Ha s3beike [TPOJIOT.

Ocobennoctu nporpammupoBanus Ha si3bike [IPOJIOT .

MexaHu3Mbl TIOMCKAa LENIM TpU MOpsIMOH M 0OpaTHOM LEIIOYKaX PACCYXKIACHUU B
IPOAYKIMOHHBIX SKCIIEPTHBIX CUCTEMAX.

. MGTOI[BI aHaJIM3a TCKCTA IpU O6H.[CHI/II/I C KOMITBIOTCPOM Ha €CCTCCTBCHHOM A3bIKC
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PA3JAEJI 3.ABTOMATHU3A3USA U YHHPABJIEHUE TEXHOJIOTHYECKUMMH
INPONECCAMM U ITPOU3BOJACTBAMM (B IPOMBIINJIEHHOCTH)

3.1. OcHOBBI TCOPUH ABTOMATHYECCKOI'0O PEIryJIMPOBaAHUA U YIIPABJICHUA

KpaTtkuii wucropuueckuii odepk pa3BuTHs. CHCTEMBbl aBTOMAaTUYECKOTO YIPABICHUS W
perynupoBanus: Kiaccuukauus, (QyHKIHOHANBHBIE CXeMbl. [IpUHIUIBI  aBTOMATH4YECKOIO
ynpasieHus. MareMartndeckoe ONMCAHUE CHUCTEM aBTOMATUYECKOIO YIIPABIEHUS U HMX DJIEMEHTOB.
JIuneapuzauus. YpaBHEHUE JTUHEHHBIX CHUCTEM C IOCTOSIHHBIMHM U PacHpe/e€HHbIMU ITapaMeTpamHu.
Ilepenarounsie (yHKIIMH, YACTOTHBIC M BPEMEHHBIE XapaKTEPUCTHKHU. TUIOBbIE 3BeHbA. CTPYKTypHBIE
CXEMBbI U UX MpeoOpa3zoBaHue.

Craruka aBTOMAaTHYECKUX CHUCTEM. Buabsl BO3MyIIEHHH, JEHCTBYIOIIMX Ha CHCTEMY.
VYpaBHEHHsSI CTAaTUKM CTaTUYECKMX M AaCTATHYECKUX CUCTEM. YCTOWYMBOCTH JIMHEHHBIX CHUCTEM.
[TocranoBka 3amaun. OmnpeneneHue yctoWumBocTH o JlsamynoBy. HeoOxomummoe W mocTaToyHOE
YCIIOBUE YCTOMYMBOCTH. AJjredpandeckue KpPUTEPUH YCTOWYMBOCTU. YacTOTHBIE KpUTEpUU
ycroiunBoctu. Kpurepuit MuxaiinoBa. Kpurepuit HaiikBucra. OmnpezneneHue ycTONYMBOCTU
3aMKHYTOM CHUCTEMBI MO JOrapu(PMUUECKUM YaCTOTHBIM XapaKTEPUCTUKAM Pa30MKHYTOM CHUCTEMBI OT
€€ CTPYKTYpPBL. Y CTOMYMBOCTb CUCTEM C 3aa3/IbIBAHUEM.

Metonsl u cpenctBa oOecredyeHUs YCTOWYMBOCTH M TOBBINICHHS] KadecTBa YIPABJICHHUS.
CuHTE3 KOPPEeKTUPYIOIHX YCTpoucTB. [locTpoeHne KpuBOM MEPEXOAHOrO MpOIecca B JIMHEHHBIX
cucremax. Onepatopubiii metol. Yactotslil Meton. IIpumenenne [IOBM B pacuerax nepexoHbIX
IIPOLIECCOB.

CucreMbl MOAYMHEHHOTO perynupoBaHus. CTpykTypa u 0000IIeHHAas XapaKTepHUCTHKA.
VYcnoBus TEXHUYECKOTO (MOIYJIBHOrO) ONTUMyMa. BbBIOOp peryiasiTopoB CHUCTEMBI IO YCIOBUSAM
CUMMETPUYHOTO ONTUMYMa.

OCo0eHHOCTH HETMHEWHBIX CUCTeM. THNoBbIe HenmuHeHocTH. [IpeoOpazoBanne CTPYKTYypPHBIX
CXEM C HEJIMHEHHBIMU 3BE€HbAMH. METOIbl UCCIeN0BaHMS HEIMHENHBIX cucteM. dDa3zoBbie TOPTPETHI
JMHEWHOM CHCTEMBI BTOpPOro mnopsaka. Pa3oBble MOPTPETHl JIMHEHWHBIX CIEIAIIAX CHCTEM.
ABTOKONIE0aHMS. YCTOWYMBOCTH aBTOKoONeOaHHWil. MeToq TodeuHbIX mpeoOpa3oBaHuil. MeTon
rapMoHHuYecKol nuHeapu3anuu. OCHOBHOE YpaBHEHHME rapMOHHYecKoro Oananca. VccnepoBaHue
KaueCTBa YIIPaBJICHUSA U KOPPEKLUS HETUHEHHBIX CUCTEM.

JluckpeTHble cuCTEMBbl aBTOMAaTUYECKOTO YIpaBlieHUs. Kiaccudukamnus. PeneiiHble cucTeMsl.
Crabunuzanus peneiHblx cucteM. CKonb3siiue pexUMbl. MeToJbl HUCCIEIOBaHMS JIMHEHHBIX
UMITYJIbCHBIX cucTeM. [luckperHoe mpeoOpaszoBanue Jlammaca, Z-mpeoOpazoBanue. [lepenaTounbie
(YHKIIMM, YaCTOTHBIE XAapAaKTEPUCTUKH MUMIYJIbCHBIX CHUCTEM. Y CTOMYMBOCTH MMITYJIbCHBIX CHCTEM.
HccnenoBanne HMMIYIBCHBIX CHUCTEM YacCTOTHBIM MeTOAOM. HempepsiBHas MOAEnb HMITYIbCHOMR
CHCTEMBI, yClIOBUSI €€ MpUMEHeHHs Ha ocHoBe Teopembl B.A. KorenbHukosa. I{udpoBbie cuctemsi.
Mertoab! uccnenopanusi. CucTeMbl IPSIMOro HU(POBOTO yIpaBIeHUS.

MHOroMepHble aBTOMATHYECKUE CHCTEMBI YIpaBleHHs. AHanu3 ycronyuBocTH. [loHATHE O
METOAAaX IEKOMIO3UIUU. MeTonbl aHaau3a U CHUHTE3a MHOIOMEPHBIX CHUCTEM. YIIPABISAEMOCTb U
HaOmoaeMocTh. VHBapuMaHTHOCTh CHUCTEM yIpaBieHHs (OpPMbl yCIOBUH HHBApHUAHTHOCTH.
WMHBapraHTHOCTS 0 €.

CiryqaiiHble IPOLECCHI B CUCTEMAaX aBTOMATUYECKOTO yrpasieHus. [IpoxoxaeHue ciaydaiiHOro
CUTHaja 4epe3 JMHEWHYI cucreMy. OmnpeleneHue CHEKTPaJbHOM IIOTHOCTU CHUTHAala Ha BBIXOE
CTallMOHAPHOM CUCTEMBbI B YCTaHOBMBIIEMCS pexume. [IpuOmmkEHHBIN aHaIN3 HETMHEHHBIX CHCTEM
IIPYU CIIy4aiHBIX BO3JIEUCTBUSIX.

[lonsiTHE ONTHMANBHOIO YyIpaBiI€HUs. MeToapl TEOpUM ONTHMAIBHOIO  YIIPABJICHUS.
ONEMEHTBl  KJIACCHMUYECKOrO  BapHallMOHHOrO  ucuucieHud. [lpunnun  makcumyma.  Metonq
JUHAMHYECKOTo TporpaMMmupoBaHus. OnTuMalibHas 1O OBICTPOAEUCTBUIO CHCTEMa YIIPABJICHUS.
AHanUTHUYECKOE KOHCTPYUPOBAHUE PETYIIATOPOB.

YyBCTBUTENBHOCT, M POOACTHOCTh CHCTeM ympaBieHHs. [loHATHE YyBCTBUTEIHbHOCTH.
@OyHKIIUM YyBCTBUTENHHOCTH. UyBCTBUTEIBHOCTh MEpeIaTOYHONH (YHKUUU M OCHOBHBIX CTPYKTYP



CAY. Cucrembl HyneBOM 4yBCTBUTENBHOCTH. CHHTE3 CHCTEMBI C YYETOM HEUYBCTBUTEIBHOCTH.
ITonarue pobacTHOCTH cucTeMbl yrnpaBieHus. [lokazarenn yCTOHYMBOCTH M KauecTBa poOOACTHOCTH
cucreMm. CuHTE3 poOACTHBIX PEryISTOPOB.

3.2. ABTOMATH3AUSA NMPOU3BOJACTBCHHLIX IIPOLIECCOB

OO0mue cBeneHUs O MPOU3BOJICTBEHHOM TIpoIlecce Kak O0beKTe aBToMmarm3amuu. Cxema
aBToMartu3anuu. [lokazaTenu moTOYHOro MPOU3BOJACTBEHHOIO MIPOLEcca.

HpI/IHL[I/IHbI MOCTPOCHUA aBTOMATOB M aBTOMATHYCCKUX JIMHUH. OCO6€HHOCTI/I aBTOMaTu3alu
MIPOM3BOJICTBEHHBIX Mpo1eccOB. UyBCTBUTEIHLHOCTH MTPOU3BOICTBEHHOTO MPOLIECcca.

MaremaTtuaeckue MOACIN MMPOU3BOJACTBCHHBIX MponeccoB. OcHOBHBIE METOABI
MozenupoBaHusi. Mojenu OOBEKTOB C COCPEIOTOYEHHBIMU M paclpefeNéHHbIMU MapaMeTpaMu.
[loctpoenne Mopeneil OOBEKTOB YIIpaBIEHHUS [0 HKCIEPUMEHTAJIbHBIM JaHHbIM. OmnpeneneHue
XapaKTePUCTUK OOBEKTOB YNpPaBICHHS METOJaMU aKTUBHOTO 3KcHepuMeHTa. MeTobl ompesesieHus
BPCMCHHBIX XapaKTCPUCTHUK. OHpeI[CJICHI/Ie YaCTOTHBIX XApPaKTCPUCTUK C IMOMOLIBIO PErYIISIPHBIX U
CTOXaCTHUYECKUX BO3JEUCTBUN. MeToabl 0O0pabOTKH pe3yabTaTOB SKCIEPUMEHTA. PerpeccruoHHbIe
Mmojenu. OnpeeneHne MaTeMaTHYECKUX MOJIEIEH MO SKCIIEPUMEHTATLHBIM BPEMEHHBIM U YaCTOTHBIM
XapaKTePUCTHKAM.

OHTI/IMI/I3aIII/I$I mpouecCcoB  yrpaBsJICHHUA B ABTOMAaTHYCCKUX CHUCTEMax. HpI/IMeHeHI/Ie
cnenuanu3upoBaHHbix OBM B cucTeMax aBTOMATUYECKOTO YIPaBJICHHS] MPOU3BOACTBEHHBIMU
poreccamMmu.

3.3. OcHOBBI pO0OOTOTEXHUKHU

OcHOBHbBIC TIOHATUS U OMpeAeNieHuss PoOOTOTeXHUKU. OOIaCcTH MPUMEHEHHUS! MPOMBIIUICHHBIX
po6otoB. CTpyKTypa MPOMEBIIIIEHHOTO podoTa. Kinaccudukarus mpoMBIIUICHHBIX POOOTOB.

KoHCTpyKIIMM MaHUIYNIATOPOB MPOMBIIUICHHBIX po0oToB. KuHeMaTuka MaHMITYIATOpA.
Cucrempl KOOpAMHAT Iepexoia OT OJHOW KOOPAMHATHOM cucTeMbl K aApyroil. IlpoexTtuBHOE
MPOCTPAHCTBO. YpaBHEHUE KUHEMATHKU MaHumynaropa. [Ipsmas u oOpaTHas KuHEMaTHYECKHE
3a/1a4H.

Junamuka Manunynaropa. Ooume npuémsl cXxeMaTU3aliK, UCIIOJb3yeMble MPU MOCTPOSHUH
JUHAMHYECKOM Mojaenu MexaHusMa. OCHOBHbIE JIONYIIEHHUS, IpPUMEHSieMble Ipu pa3zpaboTke
MaTEeMaTHYECKOM MOJEIM  MaHMIyJIATopa. PacuérHele cxeMbl MaHunynstopa. JluHamuka
YpaBHOBEUIMBAIOUINX YCTPOWCTB MaHUMYJsSITOpa. MaTematnyeckue MOJENU OTAENIbHBIX CTeleHen
MOJIBUKHOCTH MaHMITYJIITOpa Kak 00beKTa ynpaBieHus. MaremaTuueckast MOAEIb MAHUITYJISATOPA Kak
MHOTOMEPHOTO 00bEKTa yIpaBlieHUs. ANMPOKCUMAIUS MAaTEMATUYECKON MOEN MaHUIYJISTOpa.

Cucrema aBTOMAaTHYECKOTO yIpaBleHUs] TMPOMBIIUIEHHBIMU poboTamu. OO000mEHHAs
CTPYKTypa MHKpPOIIPOLIECCOPHOM CHUCTEMBI yIpaBieHUs. 3aKOHBI yIIpaBieHUs JIBUKeHHEeM. PacuérHas
CTPYKTypHasi cxema cucTeMbl. J[MHaMuKa MO3UIIMOHUPOBAHUS IPUBOJIOB JIBUKEHUS MPOMBIIUIEHHOTO
pobota. [IporpammHoe yripaBieHue poooTamu.
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