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CopepixaHne nporpamMmmel

MaTemaTHyecKuii aHa/IU3

Teopema Beiiepmtpacca o cymecTsoBaHMM Tmpenena Y MOHOTOHHOM
OrpaHMYEHHON TMocTefoBaTeNbHOCTH. Teopema BejiepiuTpacca 0 JOCTIKUMOCTH
TOYHBIX I'DaHE}l HENPEePhIBHOI Ha oTpeske bynkmm. Teopema Bombnano-Koum o
IIPOMEXYTOYHBIX 3HAYEHMSIX HENpephIBHOM Ha OTpeske ¢yHKumn. Teopema o
cpenHem Koumm (¢popmyna Kommr). Onpepesnenue paBHOMEpHO HeIIpephIBHOM
¢byuxkmm. Teopema Kautopa. IlpaBmno Jlomurans. Ormnpenenenve wHTErpana
Pumana or ¢yukumm nHa orpeske. Heobxommmoe YCIOBME MHTETPUPYEMOCTH.
Teopema o cymiecTBoBaHMM MHTerpaia OT HENpEPLIBHOM Ha OTpe3Ke (hYHKIMM.
Teopema o cpemHem 3HaueHMM OJIS OIpeLeNEHHOrO uHTerpana. Ompenenedue
unuciaoBoro psna. Kpurepmin Koum cxomumoctu psima. IMpusuak cpaBenms ms
PAAOB C HeoTpuuarenbHbiMy wieHamu. IlpusHak [damambepa cxomumocTu
4MCIOBOro psaga. Pagukanbubiif npusHak Konm cxommmocTyt 4mciioBoro psiga. Pap
Jleit6nuna. IlpousBopHas 10 HampaBJIEHMIO. Onpenenenne paBHOMEPHO
CXOOMMOCTM  TIOC/IefoBaTe/NbHOCTM  (yHkumiz.  Kpurepuit  paBHOMepHOii
cxopumocTy. Teopema o mpenesie paBHOMEPHO CXOZSILIENCS MOC/IENOBATEILHOCTI
HenpepbIBHBIX (yHKRumii. Omnpemenenne cremeHHoro psza. IlepBas Teopema
Abens. Onpenenenne HecoGCTBeHHbIX uHTerpanos. Kpurepwmit Koum cxomumocty
uHTEerpanoB. IIpusHak cpaBHeHMs [Jii HECOOCTBEHHBIX MHTEIPAIOB  OT
HeoTpMUATeIbHbIX  QyHKIMA. OnpepesieHue  paBHOMEPHOM  CXOOMMOCTM
HeCOOCTBEHHBIX MHTErPAJIOB, 3aBUCALIMX OT mapamerpa. ITpusHak Beitepurrpacca.
O6nacTsb onpenenenus 6eta 1 ramma QyHKumiz Dittepa.

Anredpa u reomerpus

CoBMECTHOCTb CHUCTEM JIMHENHBIX ypaBHeHui. CBs3hb OOILEr0 pelIeHus
HEOJHOPOJIHOM CUCTEMbI C OGLIMM peLIeHWeM MpPUBENEHHOM cucTeMmbl. Teopema
Kpamepa. JInneiinas 3aBUCHMOCTb CHCTEM II-MEPHBIX CTPOK (cTOn610B). Unciio n-
MepHBIX CTPOK (CTOJOILOB) B OSKBMBAJIEHTHbIX cucTeMax. KoHeuHOMepHOe
BEKTOPHOE MPOCTPaHCTBO, 6a3a ¥ pasMepHOCTb, MaTPULIA IIEPEX0OAa OT OFHOI 6asbl
K Ipyrou. JIuHeiHble onepaTopsl, MaTpMLA JIMHEHHOrO OnepaTopa B JaHHON Gase,
CBSI3b MEX/Y MaTPHULIaMM JIMHEIHOTO OllepaTopa B pasHbIX 6a3ax.

Cob6cTBeHHbIE BEKTOPBI M COOGCTBEHHbIE 3HAYEHMsS JIMHEHHOTO OIlepaTopa B
pasHbIX H6a3ax.

EBK/IMI0BO NPOCTPaHCTBO, OPTOHOPMMPOBAHHbIE 6a3bl, OPTOTOHAIBLHOCTH
MaTpulibl Iepexofa OT O[HOM OpPTOHODMMPOBAHHOV ©6a3bl K JPYrojii.
OproroHanbHble ¥ CUMMETPMYECKME  ONEpaToOpbl, MX  MATpMIBI B
OPTOHOPMMPOBaHHOM 6ase, JieMMa O XapaKTEPUCTHUUYECKMX KOPHSX BeIeCTBEHHOM
CUMMeTPUYECKOM MaTPUIIBI.

IubddepennuanbHbie ypaBHeHNUS
VYpaBHeHus B TMONHBIX AubdepeHimanax. VHTErpupyiommii MHOKHUTE .

Teopema cymiecTBOBaHMS M eOMHCTBeHHOCTM pemieHus 3ajauy Komm. Ocobbie
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pewenys aupdepeHumanbHbIX ypapHeHuil. OYHIAMEHTaIbHAS CHCTEMA peLueHui
JIMHEHHOro ImbdepeHIManbHOrO ypaBHeHns. Metox BapManyy MPOU3BOJIbHBIX
nocTossHHbIX. Kpaesble samaun. Meron, dyuxumy 'puua. JInueiinpre YPaBHEHUS C
4aCTHBIMM MPOM3BOAHBIMM 1-r0 mopsigka.

JucKpeTHass MaTeMaTHKa

QyHruyuyu anrebppl ormku. Peammsamymsa  GyHKumin aredpsl  JIOTMKM
popmynamu. KaHounueckme (GopMsl mpencraBieHms GYHKUMIA anre6pbl JIOrMKN.
IlonHoTa M 3aMKHYTOCTH cMcTeM byHKIMIT anrebpsr  jormku. Kpurepuit
GYHKIMOHAIBHOM TOJTHOTBI. ITpobnema TIOCTPOEHUS MMHMMAaJTbHBIX
AV3BIOHKTUBHBIX HOPMaJbHBIX ()OPM ¥ IOAXOABI K ee pemeHmio. Cxembl 13
(GYHKUMOHAIBHBIX 3JIEMEHTOB B Hasuce {H, W, HE}. 3agaua nocTpoeHus cxem
13 QYHKUMOHANBHBIX 3JIEMEHTOB U MONXONBI K €€ DeLIeHHIO. I'padpr. Ciocobsl
3amaHus rpagos. I'eomeTpyueckas peaymsanyus rpados. ITpumeps! 3agmau wu3
Teopuy  rpados. IlpobremaTvka TeopuM  KOAMPOBaHMA. AndasutHoe
KonupoBaHye. IIpo6iieMa opHO3HauHOCTM KopupoBamms. IIpedukcrbie KOZBI.
Koap!l ¢ MMHMMAaIBHOM U36BITOYHOCTHIO. INTomexoycToitunBoe Kopmposanue. Kompl
XemMMMHra.

Teopus BepoATHOCTEH M MaTeMaTHYecKasi CTATUCTHKA

OKBUBAJIEHTHOCTh aKCMOM KOHEYHO! afAMTUBHOCTM W HeIpepbIBHOCTHU
akcuome [I- afaUTUBHOCTM B OIpENeeHuM BEPOSTHOCTM Ha GYIIeBOii anrebpe
cobbiTuii. DYHKIMS  pachpefeneHusi BEpOSTHOCTE M ee  CBOICTBA.
HesaBucuMOCTb CIyuyaifHBIX BEJMUMH, KPUTEPUI MX HE3aBMCHMMOCTH. SaKoH
Gombumx umcen UYebbnuesa. LlewTpambHas mnpenenbHas Teopema st CyMM
HE3aBMCHMbIX OAMHAKOBO paclipefilejIeHHbIX CJIVYaMHbIX BenuuMH. l[loHsTHMe
JOBEPUTENIbHOM 0671acTH. JIOBepUTENIbHBIA MHTEpBaa [l CPEQHEr0 SHAUEHMs
HOPMaJIbHOTO pacnpefeieHus IIpyu HeusBecTHoM aucnepcun. Hambosnee MomHbIin
KpUTEPUMA TMPOBEPKM INPOCTOH TUIIOTE3bI NPM IPOCTON ajbTepHATMBE: JIeMMa
Heiimana-TTupcona.

YpaBHeHMs1 MaTeMaTHIECKO# QPUIUKK

Knaccudpmkaumss  smeelinbix  nyuddepeHIMaNbHBIX  YPaBHEHMIE  BTOPOIO
TIOpsAIKa C YaCTHBIMYM IPOU3BOIHBIMM U NPUBEIEHNE UX K KAHOHMYECKOMY BUY.
BriBOz, ypaBHeHUs TeruionpoBoaHocTH. 3agava Komm mst YPaBHEeHUsI KoJjieOaHun
crpyubl. @opmyna [amambepa. PelneHue 1nepBoii KpaeBoit 3amauy st
OQHOPOLHOIO YpaBHEHMsI KOJIeOaHWii CTPYHbI METO/IOM PasfesieHus! IepeMeHHbIX.
IIpuHOMI MakcMMyMma M TeopeMa €OVMHCTBEHHOCTM DeIleHusl IepBOil KpaeBoit
3afiauy i1 ypaBHEHMS TEIUIONpPOBOAHOCTHM. IIpuHIMN Makcumyma s
TapMOHMYECKMX (YHKUMIA U CaencTBua u3 Hero. TeopeMbl e€IMHCTBEHHOCTH
peitteHus 3agaun Jlupuxie u sagaun Helimana 1y ypasHeHus Jlamnaca.

MeTtoab1 onTHMH3aIM
ITocTaHoBKa 3amauM JMHEHHOrO NMPOrpaMMMpPOBaHMs. Mes CHMILIEKCHOIO
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MeTofa. AJITOPUTM CHMMIUIEKCHOTO METO/a. IlpuBenenme 3amaum MHEIHOro
NIpDOTPaMMMPOBAHUSI K  KaHOHMYECKOMY BMAY. MeTOA  [ONOJHUTEIbHBIX
NIEPEMEHHBIX M METOJ MCKYCCTBEHHBIX IepeMeHHbIX. IlocraHoBKa 3samaum
BBIITYKJIOTO nporpammupoBanus. OmnpenesieHye ¥ NpUMeph! BHIMYKIIBIX MHOXKECTB
U BBINYKIbIX GYHKUMA. BeimyknaocTs u 3amkHyTOCTH Jle6GeroBa MHOMKECTBA
BoITyKIOM (GyHRiyM. ['pagmentHOE HEPaBeHCTBO [JIsi BBINYKIBIX (DYHKLMIAL
OKCTpeMasbHble CBOJMCTBA BBIMYK/IBIX (BYHKIA (TeopeMa 0 rIOG&JIBHOM W
JIOKIbHOM MMHMMyMe). Meroabl 6e3yC/IOBHONM MMHMMM3ALN BBIITYKJIBIX
QYHKUMIT (MeTON HaMCKOpeJIero CITycKa, MeToJ IOKOODJAVMHATHOTO CITYCKa,
Metoz HeioToHa). MeTons! pemenns 3agadn BBIITYK/IOTO NMPOrpaMMMpPOBaHus (Ha
BbIGOD, HAIpyUMep, METOJ, YCJIOBHOTO I'pajyieHTa, METOJ IPOeKILUM TI'pajyeHTa,
MeTo[, iTpadHbIX GYHKIMIT).

Teopus urp u ucciexoBanye onepanyi
MHoroxkpurepuansHas ONTHMM3ALHS. AHTaroHUMCTUYECKNE UT'DBL.
Heanraronucrirgeckue urpsr. KoomnepaTusHbie urpsL.

UncieHHbIE METOAbI

AnreGpanyeckoe uHTepnomvpoBanve. YcciemoBaHye CYIIECTBOBaHUS U
€AVHCTBEHHOCTM MHTEPIIO/ILIMOHHOIO MOJIMHOMA. VIHTepIONSLMOHHbIN TTOMHOM
Jlarpamka. OueHKa OCTaTOYHOro wyJIeHa. W HTepronsiuyoHHbIe KBaJpaTypHbIe
Gopmysbl.  KBanpatypHbie (GopMysisl  HauBhICIIeN anrebpamMyeckoil crerneHu
ToyHOCTH. Metop I'aycca pemieHust cucTeM JMHElHBIX VpaBHeHML. [Tpumeneune
merona [aycca K BbhlumMcienmio omnpemenurens wu 06paTHOM MaTpHIIbL.
WTepanyOHHbIE METOIBI PEIlIeHNsT CUCTEM JIMHEHBIX ypaBHeHui. Metogs!r SIkobu
u 3einens. HWccremoBanue cxomymocTy B ciiyuae MaTpul, C JAMAroHaJIbHbIM
npeobnagaHuemM. PasHOCTHBIE CXEMbl ISt ypaBHeHusi Ilyaccona. VccienoBanue
YCTOMYMBOCTH C HOMOILBIO TIPUHIMANIAMAKCHMYMA.

MeToabI MCKYCCTBEHHOIr'0 MHTE/IJIEKTA

@opmanu3anms 3HAHUI B UHTE/IEKTYaNbHBIX cucreMax. Mogemn
npefcTaBieHus 3HaHui. HeueTkue 3Haums u metoms! ux o6pa6oTku. Beisoxm Ha
BHAaHMAX.  OKCIepPTHble  cuCTeMbl.  MeToasl  MHDKEHepMM  3HAHMI B
VHTeJIEKTYa/IbHBIX CUCTEMAX. IpunsaTue pelIeHui B YCIIOBUSX
HeompezneneHHOCTH.  CMcTeMbl  KOTHMTMBHOIO — MOAenMpoBaHMs.  Meton
CUTYalMOHHOrO  aHamsa. McxkyccrBeHHble HelpoHHble cetn. MeToasi
9BOJIOLIMOHHBIX BBIYMCIIEHM!A. MeTombl KOTHUTUMBHOM KOMIBIOTEpHOI rpadmkim.
I'MbpuaHbIe MHTEIEKTYaNbHbIE CUCTEMBL. VIHTE/UIEKTYaIbHbIE MYJIbTUAre€HTHbIe
CHUCTEMEI. HHTEJIJIEKTY&J’[]:HI)IE METOAbI IIPOEKTUPOBAHMSA CJIIOXKHBIX CUCTEM.

HNudopmaTuka

OcHoBHbIE IIOHSITHS MpoLenypHOro MporpaMMyupOBaHMsI.
Ilonb3oBaTenbCckue NPOLERYPH! KAK ANmapaT TEeXHOJOIMM IPOrpPaMMMpPOBAHMSL
Tunbl maHHBIX M MX KiaccuduKauys. AJTOPUTMBI BBIYMCIIEHUS JIOIMUECKMX
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dopmys. ANropuTMBI TOMCKa B I[OC/IELOBAaTEIbHOCTSIX. OznHonpoxoaubie
QIrOpPMTMbI OObeIuHeHus (C/IMSHMS), IIepecedeHMs] M DAasHOCTM MAaCCHUBOB.
AJITOPUTMBI COPTHPOBKM MAacCMBOB. Peanusaris onepaTtopoB M THUIIOB JaHHBIX
CPEACTBaMM HM3KOro YpoBHs. CIMCKM, CTeKM, Ouepemu M MX IpPUMEHEHMe.
AJITOPUTM TNOJHOTO TNepeGopa Ha NpuMepe 3afauM O MEPEUNCTEHMM BCeX
NpaBUIBHBIX PacKpacok rpaga. Anropurm nepe6opa ¢ BO3BPaTOM Ha IpUMepe
3aiauM O TepevyrciIeHMM BCeX MpaBMIbHBIX packpacok rpada. O6xop mepesa "B
IJIy6uHY" (C MCIIO/Ib30BaHMEM CTeKa) 1 "B LmpuHy" (CUCIONB30BAHMEM ouepean).
Anroputmbl - 06paboTKM  apubMeTMueckux BhIpaxkeHMit. OmnpeneneHue u
pea/mM3alMsi OCHOBHBIX onepauuii o6paboTku TekctoB. Haxokmenue Texcra
pesysbTaTa ONEpaluy MO TEKCTy ee apryMeHTOB Ha MpMMeEpe ABYX CIIOCOGOB
BBIYMCJIEHUSI CYMMBbI HATYPaJIbHBIX YMCe.

PekomeHyemas iMTepaTypa

OcHoOBHas IUTEpaTypa Mo IUMCIMILUINHE
1. IaumnoB, A. M. MaremaTueckoe M KOMIIBIOTEPHOE MOJe/IMpOBaHue
CJIOKHBIX CUCTEM [DNeKTpOoHHBIIT pecypc): yuebHoe nocobue / A. M. Jauwnos, U.
A. Tapbkuna, O. P. Jlomxe. — Ilensa : IleH3eHCKMii rOCyZapCTBEHHbI
YHMBEPCHUTET apXMTEKTYPbI U cTpoutesbcTBa, 9bC ACB, 2011. — 296 c. —URL:
http://www.iprbookshop.ru/23100.html
2. TymmusiHa, A. WM. MeTofbl KOMIBIOTEDHOTO MOZEIMPOBAHUA (U3MUIECKIX
TIPOLIECCOB M CJIOXKHBIX CUCTeM [DeKTpOHHBIN pecypc]: yuebHoe mocobue / A. N.
Tymuupina. — Cankr-Tlerep6ypr : Yuusepcurer UTMO, 2014. — 49 ¢. — URL:
http://www.iprbookshop.ru/67284.html
3. CuCTEMHbI# aHaIM3 M MaTeMaTM4ecKoe MOJeNMPOBaHMEe  CIIOKHBIX
SKOJIOTMYECKMX UM IKOHOMMUYECKMX CHUCTEM. 1eOpeTMYeCKMe OCHOBHI MU
npuoXeHns [D1eKTpoHHbIM pecypc]: monorpadpus / O. E. Apxunosa, B. IO.
3amoposken;, O. B. Kosanes [u gap.] ; mox pemakumein @. A. Cypkos, B. B.
Cemorun. — Pocros-Ha-Jlony : WsparensctBo IOxHOro denepanbHoro
yHuBepcureta, 2015. — 162 c¢. — URL: http://www.iprbookshop.ru/78703.html
4. AsepueHkoB, B. 1. OcHOBbI MaTeMaTMYeCKOro MOJEIMPOBAHMUS TeXHUUECKUX
cucTeM [DneKTPOHHBIM pecypc]: yuebHoe mocobue / B. Y. Apepuenkos, B. II.
®enopos, M. JI. Xeiten. — BpsgHck : BpsHCKuUi rocyqapCTBeHHBIN TeXHUYECKUIA
yHuBepcuret, 2012. — 271 ¢. —URL: http://www.iprbookshop.ru/7003.html
5. OCHOBBI TNpPOrpaMMHOrO MOJEMMPOBaHMA. IIpaKTMKYM [OnexTpoHHbI1
pecypc]: yue6Hoe mocobue / 1O. B. Byraes, JI. A. Kopo6oBa, C. H. Yepusiesa, A.
C. YaitkoBckmit. — BopoHex : BOpoHEeXCKuMiT rocynapCTBeHHbI YHUBEPCUTET
MH>KEHEPHBIX TEXHOJIOTUH, 2013. — 68 (5 — URL.:
http://www.iprbookshop.ru/47438.html
6. UucnenHsie MeTonbl B MHAOPMALMOHHBIX CHCTEMax [DJIEKTPOHHBIL pecypc):
yuebHoe nocobue / I0. O. I'pomos, O. I'. ViBanosa, M. A. MiBanoBckuit [u ap.]. —
Tam6oB : Tamb0BCKUIT rocyJapCTBEHHBIN TexHMYecKuii yuusepcuret, D5C ACB,
2012. — 135 c. — URL: http://www.iprbookshop.ru/64618.html
7. Humrymmn, K. C. Maremaruyeckoe mopenupoBanme B cucteme Mathcad
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[DnexTponnbIt pecypc]: MerogMueckuMe peKOMEHHZALMM IO  BBIIOIHEHMIO
KOHTPOJIbHBIX PaboT mo Kypcy «KoMmbloTepHOe MHKeHepHoe MOJie/IpoBaHmue» /
K. C. Hukymmn. — Mocksa : MocKoBCKasi TOCY/apCTBeHHAS aKazieMus BOJHOIO
TpaHcnopTa, 2009. — 65 c. — URL: http://www.iprbookshop.ru/46717.html

8. Asepuenkos, B. . OcHOBBI MaTeMaTHUYeCKOrO MOJIEIMPOBAaHUS TEXHUYECKUX
cycTeM [JNIeKTPOHHBIN pecypc]: yue6GHoe mocobue / B. U. Asepuenkos, B. II.
©®enopos, M. JI. Xeiipeu. — BpsiHck : BpsaHCKuit TocynapcTBeH DI TeXHIYeCKIT
yHuBepeurer, 2012. — 271 c. —URL: http://www.iprbookshop.ru/7003.html

9. Asepuenxos, B. U. Dpomonmonnoe MOZE/IMPOBaHNE ¥ €ro NpUMeHeHue
[SnexTponnsnt pecypc]: moHorpadus / B. U. Asepuenkos, I1. B. Kasakos. —
BpsHck : BpsHCKMIT rocyaapcTBeHHBI TeXHMIeCKuit ynusepcuret, 2012. — 200 c.
— URL: http://www.iprbookshop.ru/7012.html

10. Ammmxmue, B. H. Bpemenne B  MaTeMaTHueckoe MOZe/IPOBaHue
[SnexTponnslit pecypc]: yuebroe nocobue / B. H. Aumxmus, M. B. I'mrman, U. 3.
Kemnep. — Mocksa : Jloroc, 2004. — 439 ¢. — URL:
http://www.iprbookshop.ru/9063.html

Hononuurennrasn IMTepaTypa 1 yae6Hble MaTepHabI
11. Kanutonosa, T. A. HejipoceteBoe momempoBaHue B pacrio3HaBaHMM 06pasoB.
Ounocodcko-MeToaMYecKe acekThl [DeKTPOHHbII pecypc]: moHorpadus / T.
A. KanuromoBa. — Mumnck : Bemopycckas Hayka, 2009. — 131 ¢. — URL:
http://www.iprbookshop.ru/10057.html
12. MaTiomkuH, Y. B. Moge/mpoBanye ¥ BU3yaam3ays cpencrsamu MATLAB
u3MKyM HaHOCTPYKTYp [DeKTpoHHbI pecypc]: ydyebHoe mocobue / WU. B.
Matiomkma. — MockBa : Texuocdepa, 2011. — 168 c¢. — URL:
http://www.iprbookshop.ru/13280.html
13. OCHOBBI TIPOrPaMMHOIO MOZEMPOBAHMS [DJIeKTPOHHbII pecypc]: yuebHoe
noco6ue / 10.B. byraes, JI.A. Kopo6osa, C.H.UYepusesa, A.C. YaiikoBckumii ;
Hayy. pex. I'.B. A6pamor ; Munncrepctso obpasosanmsi M Hayku P®, ®I'BOY
BIIO «BopoHeXCKuii rocyjapCTBEHHbIA YHUBEPCUTET MHKEHEPHBIX TEXHOJIOIMIT».
- Boponex : BOpOHeXCKMII IOCYHapCTBEHHBIN YHMBEPCUTET MHKEHEPHBIX
TEeXHOJIOT U, 2013. - 68 &, - URL:
http://biblioclub.ru/index.php?page=book&id=255931
14. byinaues, C.K. IlpumeHeHme 4UMCIEHHBIX METONOB B MaTEeMaTH4eCKOM
MOZenMpoBaHmy [DNIeKTPOHHBINA pecypc]: yue6Hoe mocobue / C.K. ByjiHaues ;
Hayy. pen. }O.B. Ilecun ; Munucrepcrtso obpasoBaHusi M Hayku Poccuiickoii
@enepauyy, Ypanbckuii (emepanbHblii yHMBEpCUTET MM. mepsoro IIpeswmenTa
Pocom B. H. Enmbumma. - Exatepun6ypr : HWsmatensctBo Vpaabckoro
YHUBEPCUTETA, 2014. - 72 . - URL:
http://biblioclub.ru/index.php?page=book&id=275957
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