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BeTynuTeNbHBIH K3aMeH B aCIUPAHTyPY 10 crenuanbHocty 1.2.2 «MaremaTuieckoe

MOJIC/IHPOBAHHE, YHCICHHBIE METOABI i KOMILIEKCHI TPOrpaMm» IIPOBOJXUTCS B yYCTHOH
dopme ¢ obs3aTenbHBIM O0QOPMIICHHEM OTBETOB Ha BONPOCHI OMIIeTa B IMMCHMEHHOM BHJC.
[TocTynaromue J0JDKHBI IPOJAEMOHCTPHPOBATH 3HAHUE CIIEYIOIIHMX TEM!

Pa3zpnen 1. MaTemaTuueckoe MOJAeJTHPOBaHHE

1.1. OcHOBBI MATEMATHYECKOT0 MOJETUPOBAHMS

OCHOBHBIC NPHHIMIIBI MATEMATHYECKOro MOJENUpOBaHMs. BHIBI MaTeMaTHYCCKHX
MoOJIesIeH.

O6GmacTu npuMeHeHusl. [IpuHLMIBEI TTOCTPOCHHUS MaTEMaTHYCCKUX mojenei. MeTozbl
MCCIIEOBAHMS MATEMATHUECKUX MOJIEIICH.

KOMIBIOTEpHOE M WMMHUTAIMOHHOE MOJENUpOBaHUE. MeETONOIOris HMUTAHOHHOrO
moxenupoBanus. OGnacT HpUMeHeHMs. MaTemaTHyecKui  anmnapar - MMHTAlMOHHOTO
MOZIE/IUPOBaHHS. IIPHHITUIIBI U METOIBI TOCTPOSHHS MMUTALIMOHHBIX MOJIEIEH.

KoMIbIOTEPHBIE CPEJIbI U SI3bIKM MMHTALMIOHHOTO MOJICIMPOBAHHUSL.

1.2. MaTemaTH4ecKHil anaau3 u AudgepeHnuaibHbie ypaBHEHH

VccenoBanye TOYEK ONTHMyMa M neperuba GpyHKIMH 0OfHONH NEPEMEHHOM ¢ MOMOLIBIO
NMPOU3BOHBIX. [IoNHBIE CHCTeMBbl (QYHKIMH (TOJTHHOMEI H TPUIOHOMCTPUHYECKHE GyHKLHY).
Pa3ioxkeHne MPOU3BOILHON (QYHKIUMHU 110 TMOJTHOM cHCTeMe (QYHKLIIHMHA; OCTATOUHBIH HIIEH.

O6bIKHOBEHHBIE U depeHIaIbHble  ypaBHEHHs: Teopema  CyIICCTBOBaHHUS U
€/IMHCTBEHHOCTH,

JIMHEHHbIE ypaBHEHHs TEPBOTO M BTOPOrO IOPSIKOB, OJHOPOJHbBIC YPaBHCHHA,
KiraccuduKalys CTalliOHapHBIX TOYCK.

1.3. MeToabl ONTHMHU3AIHHI

Maremaruueckoe mporpaMMmupoBanue. THITBI SKCTPeMyMOB BYHKIIHIT

MHOTHX [IEPEMEHHBIX, YCIOBHS JIOKAIBHOTO SKCTPEMYMa, METOJL MHOXKHTEICH Jlarpamnxa,
ux unteprperanust. OCHOBHBIE TIOHSITHS

BBITYKJIOTO nporpammupoBaus. Cetosbie TOUKA. DyHKIHSA Jlarpamxa. Teopema Kyna
- Takkepa u ee reoMeTpUYECKas HHTEPIPETALHS.

dopMyTHPOBKA 3a]1a4y JIMHEHHOTO MPOrpaMMHPOBAHHS (JIIT). IToHsTHS ONMOPHOTO MJIaHa
u 6asuca, BBIPOKIECHHOCTH M HEBBIPOXKAEHHOCTH 3anad JIII, OCHOBHbLIC MPUHIMIIBI CHMILICKC-
merona. Ocuosnble Teopemsl JIIT. lunamudeckoe nporpaMMHpoBaHue.

1.4. Anredpa

Jluneiinoe mnpoctpancTso. Jlumeinas 3aBucuMocTh. basue. Cucrembl JIMHEHHBIX
ypaBHEHUH

(CJIY). Kpurepuit cosmectHocTH CJIY. Obpatnas 1 niceBaoo0paTHast MaTPHUILBL.

Jluneiinpie orepatopbl. COOCTBEHHBIE BEKTOPBI M COOCTBCHHBIC 3HAUCHHS KBaJIpaTHOM
MATpHIGI M CUMMETPHUYHOIl KBaJpaTHOW Marpuubl JlMaroHanusanus MaTpHIbI JTUHEWHOT O
oneparopa. CHHTYISIDHBIE 4YHClIa TPSIMOYTOJBHBIX MaTpHIl M HX CBIA3h C COOCTBEHHBIMHU
YHCITAMH ACCOIMMPOBAHHBIX MATPHIL. MaTpuvHbIC Pa3JIOKCHHU.

CkassipHoe mpoussesienune. OpToroHanbHOCTh. [Iponecc opToroxanusaiuy ['pama —
[Imura.

BusiHelHble M KBajgpaTHyHble (QOpMBL. 3HAKOONPE/IEICHHBIC ¥ IMOTyONpe/ICICHHbIC
KBaJpaTHuHbIe (POPMBI M UX CBOHCTBA.

1.5. OcHOBBI TEOPHH BEPOSITHOCTEI M MAaTEMATHYECKOIT CTATHCTHKH
Cnyuaiinple — BenuuuHbl.  Pacmpenenenue  IMCKPETHBIX CJlyJalHBIX  BEJIMYMH.
XapakTepucTHku  pacrnpezenenuii.  OCHOBHbIE — 3aKOHBI  paclpeesicHus — HETPEPBIBHBIX



cilydaiHbIX BeuunH. DYHKINY MIOTHOCTH PaCIIpe/IesieH s, CBOMCTBA ¥ KBAHTHIIN OJIHOMEPHOH,
JIBYyMEPHOW W N-MEPHOH HOPMAIBHOM CIIyyalHOW BEIMYHHEL Pacnipenenenus Xxu-KBajapart,
CreroznenTa, Cuenexopa — @uiepa, JIOTHOPMAILHOE U PABHOMEPHOE.

3akon 0obLIUX yKcen. [lenTpanbHas npeeiibHas Teopema.

['enepaibHas COBOKYNHOCTb, BBIOODKA M €€ OCHOBHBIC XapaKTEPUCTHKU (cpenuee
3HAYEHHe, JMCIIEPCHS, ACHMMETpHUs, KBaHTWIH, (QYHKIMM pPacHpeseieHust U IUIOTHOCTH).
[ToHsITHE CTATHCTUYECKOH MIIOTE3Bl U CTATHCTHUECKOrO KpuTepus. OCHOBHBIE TOHSITHUS TEOPHH
CTATHCTHYECKMX OLIGHOK M  CBOMCTBAa OLEHOK  (HECMELIEHHOCTh,  COCTOSATEJILHOCTD,
ACUMITOTHYECKAS HOPMAIBHOCTE, () (HEKTUBHOCTD).

1.6. Ciryuaiinbie Mpouecchl H TeOPHsi MACCOBOro 00y KHBAHUS

CryuaifHble TpPOLECCHl, OCHOBHBIC INOHSTHA, WX Kiaccuukauus. Koneunble uenu
MapkoBa. Dproaudeckast Teopema. Ypasnenne Yenmena — Kosnmoroposa Ui TMCKPETHBIX H
HETPEPHIBHBIX LIETIEH.

[TonsiTe cucTeMbl MaccoBoro obcenysxkupanus (CMO). Knaccuduxauns CMO. Cucrembl
MAccoBOro o0ciyXuBaHus ¢ oTkasamu. CHCTEMBl MaccoBOro oOciyXuBaHHs 0e3 OTKa3oB.
Tlotok 3astBok. Ilpocreiimmii motok. [ToTOK ¢ mepeMeHHbIM napameTpoM. CrallHoHapHbIC
notoku. [Toroku Tuna [ansma.

IMpenenbhas Teopema. MapKoBckuit noTok. YpasHenus Dpnanra. Ipouece Tuna «rubesnp
¥ Pa3MHOXKEHHUEY.

1.7. lnckpeTHBINH aHAIH3

KomOuHATOpHBIE ~ METOABI  AMCKpeTHoro  aHanmsa.  Kiaccuueckue — 3ajadu
KOMOHHATOPHOTO ananu3a. PasOuenus U pasmernenus. OCHOBHbIC KOMOHHATOPHBIE TOXK/IECTRA.
3ajgaun 0 KoaupoBaHuu uH(Gopmanyu. [lepeuncnuTenbHbIe 331241 O Ha3HAICHHSIX.

JneMeHTapHas Teopus MHOXKECTB. Byiesa anrebpa. Jloruka BeickasbiBanii. [locrpoenne
JIHO u KH® normueckoit dynkuuu. Jloruka NpeaukaToB Tepsoro mopsuaka. Teopema o
nenykuuu. Teopema o monHOTE. METO/IBI JIOTHYECKOT0 BBIBOJA.

Bunapasie oTHomenus u rpadsl. CriocoOs! npencTapienus rpaos.

[TyTu B rpade. Cosi3HocTh. Teopema 0 CBA3AHHOCTH ABYX BEPIIMH, UMEIOIINX HEUCTHYIO
JIOKaIbHYIO CTereHb. MakcumanibHoe uucno pebep B rpade ¢ n BepumHami i K CBA3HbIMU
KOMIOHenTamu. JloctatodHoe ycioBue cBsasHocTH rpada ¢ n  BepumHamu. JlepeBbs.
CBsi3aHHOCTL JHOOBIX ABYX BEPUIMH JIEpeBa €IMHCTBEHHBIM MPOCThIM myTeM. IIpobGiema
BH3YyaIH3alll1 IEPEBBEB.

DiiepoBbl MYTH M MUKIBL AJFODUTM IOCTPOGHHMS OHJIepoBbIX LMKIOB. Olenka
CIIOHOCTH aNTOpHTMA. | aMHMJIBTOHOBBI TyTH W LUMKIBL CIOXHOCTH 3aJlau TPOBEPKH
CYILIIECTBOBAHMS FAMUIBTOHOBA LHKIa. HaXoxeHne KpaTyaimx myTed B OPMEHTHPOBAHHOM

rpade.

1.8. OcHoOBBI TEOPHH MPHHSATHS PeMEeHU

Knaccudukanus 3a1a4 NPUHATHS PEIICHH. DTarbl MPUHSTHS PeIICHUH.

Moyien MHAMBAAYATLHOrO BhIGOpa. OTHOLICHHS MOPAJKA M KBasUIopsiika. DyHKuIus
BBIOOpA.

[ToHATHS HACJIELYEMOCTH U HE3aBUCUMOCTH. TEOpHst MOJIE3HOCTH.

DKCIEpTHBIE METO/bl B MpHHATHM pemienuil. [IpuHsATHE pelIeHMH NpH MHOTHX
kputepusx. Muoskectso Ilapero. Ilpouenypbl BbIOOpa HYacTH MHOXKECTBA [Tapero. MeTo/bI
pellleHks MHOTOKPHTEPUAIBHBIX 3aa4: METO/Ibl CBEPTKH, IOPOTOBBIC METO/IDI.

Ananu3 2 PEeKTUBHOCTH 3aTpar.

CHcTeMbl MOJUIEPKKK MPUHSTHS petneHnii. CoBpeMEHHBIE HHCTPYMEHTANILHBIC CPE/ICTBA
1 CUCTEMBI MOJUICPIKKH ITPUHATUS PEIICHHUH.

Paszgen 2. UncaeHHbie METOAbI



UuncreHHble MeTONBbl JIMHEHHOM anreGpbl. BpruncieHne HauOONBLIEr0 MO MOAYJIIO
COOCTBEHHOTO

sHayeHHss Marpuubl. IlpaMble W uTepaluoHHBIE MeTonbl. CIoCOOBI  YCKOPEHHs
CXOJMMOCTH. ['paIieHTHBIE METO/1bl. METOIbI OPTOrOHATIU3ALINH.

MeTo/lT KOHEUYHBIX pa3HOCTEHl U KOHEYHBIX OOBEMOB, METOJ KOHEYHBIX JJIEMCHTOB.
ATIIPOKCHMAIHUS, YCTOMYMBOCTH M CXOZMMOCTh. Teopema o cxoaumocTd. KoppexTHOCTD
I0CTAHOBOK KPaeBbIX 3a/1a4 IPU UX YUCIEHHOH anmpoKCHMAaIUH.

OCHOBHbBIE YHCJICHHBIE AITOPUTMBI pPELICHHs OOBIKHOBEHHBIX IU(p(epeHInaIbHBIX
YpaBHEHHUH:

meTo el Pyrre-KyTTel 1 Anamca.

Pa3znen 3. UndopMaTHKA H OCHOBBI Pa3padoTKH MPOrpaMMHOIro obecreueHus

3.1. AlIropuT™MbI ¥ CTPYKTYPbI TIaHHBIX

[Toxxoapl K IPOEKTHPOBAHHIO AITOPUTMOB: «pa3leNsiil M BIACTBYH», AHHAMUYECKOC
IporpaMMHMpOBaHye, JKaJHas CTpaTerus. AJICOPUTMBI COPTHPOBKM, JIBOWYHOIO IOHMCKA.
AnropuTMmbl Ha rpadax: o6xox rpada, MOMCK Kparyadux MyTeH, TOCTPOCHHE MUHAMAIBHOTO
OCTOBHOTO JiepeBa. JIBOMUHbIC J1epPEBbsI TOMCKA, Ky4H, XEUI-Tab UL,

Maumna Irntopunra. Tesnc UYepwa. HepaspemmmocTs MpoONieMbl OCTaHOBA MallMHbI
Trropunra.

Ananus ci0XHOCTH anroput™oB. Knaces! 3amad P u NP, npumepsr. CBouMOCTE 33124
no Kapny u Teropunry. NP-nonnora. Teopema Kyka.

3.2. IlporpamMHoe obecneyenne

OCHOBHBIE BHJIBI IPOrpaMMHOro obecreuenus. [I[porpaMMHbIe MPOJYKThI U CEPBUCHI.

ApXUTEKTYpa MPOrPaMMHBIX CHCTEM. TEXHONOTHH IPOEKTUPOBAHUS MPOrPaMMHAIX
CHCTEM.

[TpUHIMIE pa3pabOTKH YeI0BEKO-MAMIMHHOr0 HHTEpdEiica.

CereBble  TexHomormu. baspl  gamHbIX.  OCHOBBI  PEIIAIIMOHHONW  aiureOpel.
OyHKupoHaNbEbIe  3aBucuMocTH.  Hopmanbhele  ¢opmbl.  TectmpoBaHHe  NPOrpaMMHOIO
obecneyeHwus.

CoBpeMEHHBIE BEIYMCIMTENILHBIC CPEIbIL.
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