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1 He.]'ll/l H 3aJa44 OCBOCHHUA NUCIHUIIINHBI

Heﬂb (Ile.]'ll/l) OCBOCHUSA AUCHUIUIMHBI — OBJIAJACHUC CTYACHTAMH MAaTCMAaTU4YCCKUM allaparoM IJIs
aHaJIn3a, MOACIIMPOBAHWA U PCHICHUSA NPUKIIAAHBIX 3ala4 B CUCTEMC TEIJI0 CHAOKECHUS.

3amaum:

—H3YYUTh OCHOBHBIEC MAaTEMAaTHYECKUE MMOHITHS HEOOXOMMBIE JUTS PEIICHHsI MH)KEHEPHBIX 3a]1a4;

—OBJIAJIETh OCHOBHBIMM IIPUEMAMU aHAJIN3a U MOJEIMPOBAHUS YCTPONCTB, IIPOLIECCOB U SBJICHUN NpU
ITIOMCKE ONTUMAJIbHBIX PEIICHUN ITPUKIIAIHBIX 33/1a4;

—BBIPA0OTaTh y CTYIEHTOB YMEHHE CAMOCTOSTENBPHO PACIIUPATH CBOM 3HAHUS, NMPOBOIWUTH AHAIN3
IIPUKJIIAHBIX UHKEHEPHBIX 3a/1a4.

2 MecTo AUCHHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI IPOrpaMMbl

JucuunianHa oTHOCUTCs K 0a30Boi yacTu Onoka [ «/lucuminnnsl (MOaymm)»

IIpepexBU3nTHI AUCHUILIUHBL: Omcymcmeyiom

[MoctpexkBusutsl auctutummdbl: b1./].b.4 Bezonacnocmuv ocusnedesmenvrnocmu, b1.J[.5.14 Ochogwi
9KOHOMUKU U unancosol epamomuocmu, b1.J[.b.22 Dnekmpuueckue mawunwvl, b1.71.5.23 Dnekmpuueckue
u anekmponnvle annapamsl, bl./[.b.24 Onexmponuka, b1./[.B.2 Ocnosvl snekmposnepeemuxu, b1./[.B.6
Cneyuanusupogannoe npocpammuoe obecneyeHue O NPOEKMUPOBAHUS CUCMEM INEeKMPOCHAOICEe s,
b1.J1.B.13 Ilepexoonvie npoyeccvt 6 snexkmposnepeemuueckux cucmemax, b1.J[.B.14 Texnuka evicoxkux

HanpsceHul

3 TpeGoBanus K pe3yJbTaraM 00y4eHUs MO JUCHHUILIHHE

[Ipouecc n3yueHus: AMCUUILIIMHBI HAapaBJieH Ha (GOPMHUPOBAHUE CIETYIOLIUX PE3YIbTaTOB 00yUeHuUs

Kon 1 HaumeHnoBaHue
(hopMUpYeMbIX KOMIETSHIIUN

KO,Z[ N HAUMCHOBAHHC
HHIWKATOPa OO0 CTHIKCHHA
KOMIIETCHII

[Tnanupyembie pe3yinbTaThl 00ydeHHs 10
JTUCIUIUINHE, XapaKTePU3YIOIIHE TAIlbI
dbopMUpOBaHUs KOMITETEHITUI

OIIK-3 CniocoGeH mpuMeHsTh
COOTBETCTBYIOUINI (PUUKO-
MaTeMaTUYeCKUi arnmapar,
METO/Ibl aHAJIN3A U
MO/JICTTUPOBAHHSI,
TEOPETUYECKOTO U
AKCIEPUMEHTAIBLHOTO
UCCIIEZIOBAHUS NP PEIICHUN
npodeccuoHaNbHBIX 3a/1a4

OIIK-3-B-1 [Ipumenser
MaTeMaTU4YeCKUi anmapar
AQHAJIUTUYECKON TeOMETpHH,
JMHEHHOM areOphl,
muddepeHInanTbHOTO U
UHTETPAIBHOTO UCYUCIICHUS
GbyHKIMH OAHOM
TIEPEMEHHO N

OIIK-3-B-2 [Ipumensier
MaTeMaTU4YeCKUH ammapar
TEOpUH (PYHKIIUU
HECKOJIBKUX MEePEMEHHBIX,
TeopuH QyHKIUI
KOMILIEKCHOTO
HePEMEHHOTO0, TEOPUU
PsS10B, TEOPUU
middepeHnnanbHbIX
ypaBHEHUU

OIIK-3-B-3 IIpumenser
MaTeMaTU4YeCKUH armapar
TEOPUH BEPOSTHOCTEH U
MaTeMaTU4eCKON

3HaTh:

- MaTeMaTU4YeCKUW ammapar aHaJIUTUYECKOU
T€OMETPUH, JIMHEUHOMN anreop#l,
muddepeHInaIbHOT0O W UHTErpalIbHOTO
UCUUCIICHUS] (YHKIIUU OJHOU MEPEeMEHHOM,
Teopuu (PyHKIIMHM HECKOIBKUX MMEPEMEHHBIX,

TECOPHUH byHKIHH KOMIUIEKCHOTO
NEPEMEHHOTO, TEOPHUH  PAIOB, TEOPUHU
muddepeHInaIbHbIX YpaBHEHUI

Ymersh:

-CaMOCTOSITENILHO UCTIOJIB30BaTh

MAaTeMaTU4YeCKUM amnmapar, MEeTOAbl aHAJIN3a
U MOJCIUPOBAHMUSA, TEOPETUUECKOIO U
DKCIIEPUMEHTAIBHOTO  MCCIENOBAHUS  IIpU
pELIECHNH 3a]1a4

Baaners:

- HaBbIKaMU NPUMEHEHHUS
COOTBETCTBYIOIIETO MATEMATUYECKOTO
anrapara Inpy peleHny 3a1a4




Ko 1 saumenoBanue
WHJIUKATOPA JIO CTUKECHUS
KOMITETEHIINH

[TnanupyemMbie pe3yabTaThl 00yUCHUS 110
JTUCHHUTUTMHE, XapaKTePU3YIOIIHE TAIlbI
(dbopMUpOBaHUS KOMITETEHITUI

Ko n HaumeHoBanue
(hopMUPYEMBIX KOMIIETCHITHIA

CTaTUCTHUKHU

OIIK-3-B-4 ITpumensier
MaTreMaTU4eCKUM anrapar
YHUCJICHHBIX METOJI0B

4 CTpyKTYypa M cofep:KaHue AU CHUTITHHBI

4.1 CTpyKkTypa TUCHUNJINHBI

OO011ast TpyA0EMKOCTh AUCHUIIINHBI cocTaBisgeT 10 3aueTHbIX enquHul (360 akageMUyecKuX 4acoB).

TpynoeMkocTs,
Bun paboter AKaJeMHYECKIX JacOB
1 cemectp | 2 cemecTp 3 cemecTp BCETO
Oo0masi Tpy10€éMKOCTh 144 144 72 360
KonTakTHas padora: 10,25 11,25 9,5 31
Jlexuunm (JI) 6 6 4 16
[Ipaxtnueckue 3anstus (I113) 4 4 4 12
Koncynpranumn 1 1 2
[TpomexxyTouHas arrecranus (3a4eT, IK3aMEH) 0,25 0,25 0,5 1
CamocrosiTesqibHasi pabora: 133,75 132,75 62,5 329
- BbINONHEHUE KOHMPOAbHOU pabomul 30 30
(KonmpP),;
- camonod2omoska (npopabomka u 43,75 40,75 10,5 95
nosmopeHue J1eKYuOHHO20 Mamepuana u
mamepuana y4eOHuKos u yueOHulX nocoouil; 45
- U3yYeHUue pazoenos Kypca 8 cucmeme 20 20 5
LEKMPOHHO20 00YUeHUs;
- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM, 62 65 10 137
- N0020MOBKA K IK3AMEHY 8 7 7 22
Bua nToroBoro KOHTpoJIA (3a4eT, IK3aMeH, 3ayer IK3aMeH IK3aMeH
auddepeHIUPOBAHHBIN 3a4€T)
Paznensl aucuunauHel, u3ydaemsie B 1 cemectpe
KonnuecTBo yacoB
Ne HaumenoBanue pasaenon ayAnTopHad BHeay/I.
paznena BCETO paboTta
T 113 | Jip pabota
1 Jluneitnas anrebpa 22 4 2 16
2 AHanuTHyeckas reoMeTpust 18 18
3 BekTopHbIe TpoCTpaHCTBa 16 16
4 KomnuiekcHele uncna 16 16
5 BBenenne B MaTeMaTHUeCcKUM aHAIN3 16 16
6 JuddepenunanbHoe ucunciaeHne GyHKIMHU OJTHON 18 2 16
MepeMEeHHON
7 Uccnenoanne GpyHKIINHU C TOMOIIBIO 20 20
MIPOU3BOTHBIX
8 Teopusi MHOTOWIEHOB 16 16
Hroro: 144 6 4 134




Paznensl nucuuminHel, U3ydaeMble B 2 ceMecTpe

KosmmuecTBo yacos
Ne Hanmenosanue pasnenos ayntoprad BHEayJl.
paznena BCETO pabora
| T3 | op | Padora

9 Heonpenenennpiit maTerpan 24 2 2 20
10 OnpeneneHHbli HHTErpai 20 20
11 DYHKIIMU HECKOJIBKUX 22 2 20

MEePEMEHHBIX
12 KparHble 1 KpUBOJIMHEWHBIE HHTEIPAJIBI 24 24
13 Huddepennunansapie ypaBHEHHS 29 2 2 25
14 Psipi 25 25

Hroro: 144 6 4 134

Paznensl qucuunianHel, H3ydaeMble B 3 ceMecTpe
KosmmuecTBo yacoB
Ne HanmenoBanue pasnenon ayAutopHad BHEay/l.
pasnena BCETO aborta
T 113 | 1P pabota

15 Teopus BepoOSITHOCTEW M MaTeMaTH4eCKast 72 4 4 64

CTaTHCTHKA

Hroro: 72 4 4 64

Bcero: 360 16 | 12 332

4.2 ConepxxaHue pa3aesjoB IUCHUATIIAHBI

Pa3nen 1. JIuneiinas anredpa MaTpuiisl: OCHOBHBIC ONIPECIICHUs, KJIacCH(DUKAITUS, OTIepaIliy HaJl
MaTpHuIlaMu (CII0KEHHE, BEIYMUTAHUE, YMHOXKEHHUE). DJIEMEHTapHbIC MTpeoOpa3oBaHus MaTPHIl, IPUBEACHHUE K
TPEYrojibHOMY BHIY, TPAHCTIOHUPOBAHUE MaTPHII, UX CBOMCTBA.

Onpenenurenu. Beruncnenue onpenenuteneit I, III nmopsiaka. Onpenenureny n-ro nopsjaka M uUx
cBoMcTBa. MUHOPHI M ayireOpanyecKue JTOMOTHEHUS. Pa3ioskeHne onpeenuTeNis Mo CTPoKe (CToJIOIy).

OOparnas marpwuia: ompeneneHue, cBoicTBa. [IpuMeHeHne oOpaTHOW MAaTPHIBI I pPEHICHUs
CHCTEM.

Panr marpunpl. Teopema o panre. BeruuciaeHue panra MaTpuIibl.

CucreMbl m JIMHEHHBIX YPaBHEHHI C N HEW3BECTHBIMU: OCHOBHBIEC OIpEETICHHUs, KiIacCHu(UKAIIHS.
Perennie cucteMbl m TUHEHHBIX YpaBHEHH ¢ N HEU3BECTHBIMU MeTOIoM [ aycca.

Periennie cuctemMbl n TMHEHHBIX YPaBHEHUI ¢ N HEU3BECTHBIMU 1O mpaBmty Kpamepa.

CoBMECTHOCTh CHUCTEMBI JIMHEHHBIX anrebOpandeckux ypaBHeHUH. OXHOPOIHBIE W HEOJHOPOJHBIC
cuctembl, Teopema Kponekepa-Kanemnu. @ynnameHTanbHas cucTeMa pelieHHi.

Pasznen 2. AHajMTHYEeCKAasi TeOMeTPHsl.

[TpsiMoyronbHas 1eKapToBa CUCTEMa KOOPIMHAT.

BekTopbl Ha IJIOCKOCTH | B pocTpaHcTBe. JIMHEHHbIe onepanuy Haj BekTopamu. CKalsipHOE, BEK-
TOPHOE M CMELIAHHOE MTPOM3BEICHUE.

ITpsiMast ¥ MJIOCKOCTh B MPOCTPAHCTBE. B3arMHOE PacoaoKeHNne MPSAMbBIX U TIOCKOCTEH.

KpuBbie ¥ MOBEPXHOCTH 2-T0 MOPSIIKA.

Pa3nen 3. BekTopHble mpocTpaHcTBa

BekTopHoe npoctpaHcTBO. basuc, pasMepHOCTh, H30MOp(H3M BEKTOPHBIX MPOCTPAHCTB. MaTpuIia me-
pexoja ot ogHOro 0asuca K Apyromy. BeKTOpHBIE MOANPOCTPAHCTBA.

EBkiuoBo nmpoctpancTBo. OpTOroHANIBHBIC H OPTOHOPMHUPOBAHHBIC CUCTEMBI BEKTOPOB.

Pa3znen 4. KommiekcHble yuciaa. KommnekcHbie yucna. M300paxkeHre KOMIJIEKCHBIX YHCEN Ha
IUIOCKOCTH. Monaynb H apryMeHT KOMIUIEKCHOTO 4uwmcha. AunreOpanueckas, TpPUTOHOMETpUYECKas U
nokasatenbHas ¢GopMma 3alUCU KOMIUIEKCHBIX 4YHCel. ApupMETHYEeCKHe OIepanud HaJ KOMIUIEKCHBIMHU
yucinamu. Gopmyna Myaspa. Kopuu u3 kommiekcHbix uncen. @opmyna Diinepa v ee NpUuMeHEHHE.



Paznenr 5. Bseaenne B MareMarHueckmii aHaiam3. YwncioBasgd 1OCIenOBaTEIbHOCTD.
ApudpmeTnueckue onepamnuy HaJl YMCIOBBIMU MOCIE0BATENILHOCTAMHU. beckoHeuHO Ooublme n 6eCKOHEYHO
Manble TocienoBaTenbHOCTH. [lpenen 4HMciaoBOM mocnemoBarenbHOCTH. [lpenenbHBId  mepexon B
HEpaBEeHCTBaX. MOHOTOHHbIE MOCieA0BaTeNbHOCTH. CylecTBOBaHHE IMpejesia MOHOTOHHOM OrpaHHYeHHOMN
I10CJIE0BATEIbHOCTH.

[Monstne Qynkuuu. OOmacte ee omnpeneneHus, cnocoObl 3amanus (yHKuuu. OCHOBHBIE
SNEMEHTapHbIe PYHKINHU, UX CBOKCTBA U rpaduku. CloxHbIe U 0OpaTHbIe (PyHKINH.

[Ipenen ¢yakimu B Touke m OecKOHEYHOCTH. Teopembl o mpenenax (yakmuil. OmHOCTOPOHHUE
MIPEIETIBL.

[lonsitne (QyHKIMK, OTPAaHMYCHHON HA MHOXECTBE M B OKPECTHOCTH TOYKH. Teopembl 00
OTPaHUYECHHOCTH (QYHKIIMH, HMEIOIIUX MpeAes. 3aMedaTeIbHbIe TIPEICb.

beckoneuno Oonpmme u OeckoHedHO Maible (yHKIMH. CpaBHEHHE OCCKOHEYHO OOJIBIIMX U
OeckoHeYHO MaJbIX (DyHKIMI. OCHOBHBIE SKBUBAJIEHTHOCTH.

HenpepsiBHble QyHKIMU: JIOKATIbHBIE CBOICTBA HENPEPHIBHBIX (DYHKINI; HEIPEPHIBHOCTD (DYHKIIUU OT
GbyHKIUM; TOYKA pa3pbiBa; OrPAaHUICHHOCTh (QYHKIIUH, HEIPEPHIBHON Ha OTPE3KE; CYIIECTBOBAHUE HANOOIIBILIETO
1 HAUMCHBIICT O 3Ha‘leHHﬁ; MPOXOKACHUEC YCPE3 BCC MPOMEIKYTOUHBIC 3HAUYCHHWA; MOHOTOHHBIC q)YHKIII/II/I,
CYIIECTBOBAHUE U HETIPEPHIBHOCTH OOPATHOM (DYHKITMH, HEPEPHIBHOCTD 3JIEMEHTAPHBIX (DYHKIIHH.

HenpepsbiBHble QyHKIMU: JIOKATbHBIE CBOICTBA HENPEPHIBHBIX (DYHKIUI; HEIPEPHIBHOCTD (DYHKIIUU OT
(GYHKIUM; TOYKA pa3pbiBa; OrPaHUICHHOCTh (DYHKIINH, HEPEPHIBHOW Ha OTPE3Ke; CYIIECTBOBAHNE HAHMOOIIBIIIETO
1 HANMCHBIICT O 3Ha‘leHPII>'I; IMMPOXOKACHUC YEPE3 BCC MPOMEKYTOUHDBIC 3HAUCHHA; MOHOTOHHBIC q)YHKHI/II/I,
CYIIECTBOBAHUE U HETIPEPHIBHOCTH OOPAaTHOM (DYHKITNH, HEMPEPHIBHOCTD 3JIEMEHTAPHBIX (DYHKITHI.

Paznen 6. JuddepeHunanbHoe ucuncjieHne (YHKUMU OJHOI mnepemeHHoil. IIpousBomHas
GYHKIIMM B TOUKe, € TeOMETPHUYECKUH W MEXaHWYeCKWd cMbICH. [Ipow3BOJHAS CYyMMBI, TIPOHM3BEICHHUS,
yactHoro. IlpomsBogHas cnoxHOW (QyHKIUHM, Tpou3BoAHAas oOpatHoW QyHkuu. IlpomsBoanas
rapaMeTpudecKoi U HesIBHO 3a/laHHON (yHkumu. Tabiuia nporu3BOHBIX.

[Tonsatue muddepenmupyemoctn (yHKIMM B Touke. HeoOXomumble W TOCTATOYHBIC YCIOBHS
mupdepennupyemoctrn pyakuuu B Touke. CBsa3b Mexay auddepeHIupyeMOCThbI0O M HEMPEPHIBHOCTHIO
(yHKIIMY B TOYKE. YpaBHEHHUsI KacaTeJIbHOW W HOpMaJIH.

Hubdepenuman ¢yaxkuum u ero cBoictBa. CBsa3p auddepeniana (QyHKIIUA C TPOU3BOTHOM.
I'eomerpuueckuii cmbicn quddepennuana, npuMmeHeHue auddepeHimana B IpruOIMKSHHBIX BEIYUCICHUSX.

[TpousBoaubie u qudHepeHITranbl BRICIIUX TOPSIKOB.

OcHoBHbIE TeopeMbl AuddepeHmansHoro ucuncieHus (treopema depma, Post, Jlarpamka, Kommn).

PackpriTre HeonpeneneHHOCTEN ¢ MOMOILIbIO MpaBuiia Jlonuraris.

Pasnen 7. HcciaenoBanue (QYHKUMA € NOMOIIBI0 TPOU3BOIAHBIX. YCIOBHS MOHOTOHHOCTH
¢bynkumii. Touku »skcTpemyma. HeoOxomummble W JOCTaTOYHBbIE YCIIOBHSI 3KcTpeMyma. Haxoxknenue
HauOOJIBIIIEro M HAMMEHBIIETo 3HaYeHUs PyHKIUHU, AU PepeHIupyeMoi Ha OTpe3Ke.

Uccnenoanue GyHKIMKM Ha BBITYKJIOCTh U BOTHYTOCTh, TOUKU IIEperuoa.

AcumnToTsl KpuBbIX. O011as cxema ucciaeoBaHus QYHKIUN U OCTPOCHUS IPaPUKOB.

Pa3znen 8. Teopuss muorowienoB. Muorounensl, Teopema besy. OcHoBHas Teopema anreOpbl.
Pasznoxxenue MHOrouneHa ¢ JCHCTBUTEIBHBIMU KOX(POUIMEHTAMH Ha JHHEWHbIE W KBaJpaTHUYHBIC
MHO>KUTEIH.

Pasnosxenue panmoHansHbIX ApoOeit Ha MpocTenime.

Pa3znen 9. Heonpenenennsnlii unterpana. IlepBooOpasubsie. HeompeneneHHbI WHTETpan U €ro
cBoiicTBa. HemocpencTBeHHOE HMHTETPUPOBAHME, WHTEIPUPOBAHUE IyTeM TOABEICHUS TMOJ 3HaK
middepennnana. MeTos MoJICTAHOBKU: 3aMeHa MEPEMEHHOM, TPUTOHOMETPUYECKHE MOICTAHOBKH.

WHTerpupoBaHue 1o yacTsM.

[Ipocreiine HHTErpasIbl, COAEpKAIINE KBAIPATHBIA TPEXUJICH.

WHTerpupoBanue panMoHaIbHBIX JpoOeil: MeToJ HEONpeneNeHHbIX KOo3(p(PUINEeHTOB, METOA
OcTtporpazckoro.

WuTerpupoBanue uppaoHaIbHbIX QYHKITUH.

WHTerpupoBanue TPUTOHOMETPUYECKUX (QYHKITHIA

Pazgen 10. OmnpeneseHHblii HMHTerpajg. 3aaaud, OPUBOJAIINE K IOHATHIO OIPEIEIEHHOIO
uHTerpana. OmpeneneHHbId WHTErpajd Kak Ipeaesl HHTerpanbHbIXx cyMM. OCHOBHBIE CBOMCTBa
OTIpeJIeIEHHOTO MHTErpaa.



Beluncnenue omnpeneneHHoro uHTerpana. Teopema O IPOM3BOJHOM HHTErpajga ¢ IIEPEMEHHBIM
BepxHuM mpenenom. ®opmyna Heiotona-JleiiOnuma. 3amMeHa mepeMeHHOW B OIpPEICICHHOM HHTErpale.
HNHTerpupoBaHue 1o 4acTsm.

[IpunoxeHue onpeneIeHHOrO HHTErpaa.

HecoOGctBennbie unterpaist I u Il pona, ux cBoiicTsa.

Paznen 11. @DyHKIMH HECKOJbKUX mepeMeHHbIX. OmnpeneneHue (yHKIUU HECKOJIBKHUX
nepeMeHHbIX. O01acTh OnpeaeneHns, Ipeiei, HeNPEPhIBHOCTh, TEOMETPUIECKOE U300paKeHHE.

YacTHble TPOU3BOAHBIE U UX TEOMETPUUECKUI CMBICIL.

[Monstne  muddepernmpyemoctn  ¢yHkumu.  HeoOxomumble W JOCTATOYHBIE  YCIIOBHS
maddepeHnnpyeMocTi QyHKIHH.

[lomHoe mnpupamenne nonHb auddepennuan QGyHKIUH, CBSI3b C YacTHBIMU IPOW3BOJHBIMH.
[Ipumenenue nuddepennnana B NpuOIMKEHHbBIX BEIUNCICHUSIX.

[Tpon3BoHBIE OT CIOKHBIX (PYHKIHMHA U OT (PYHKIHMHA, 33TaHHBIX HESBHO.

YacTtHble TpoU3BOIHBIE U AU PepeHIInaIbI BBICIINX MOPSAIKOB.

[IpounsBoaHas no HampasieHuto. [ paagnent. KacarenpHas IIIOCKOCTh M HOpMaib K IOBEPXHOCTH.

OKcTpeMyMbl  (YHKIUH HECKOJIBKUX IepeMeHHbIX. HeoOXoaumble M JOCTATOYHBIE YCIOBHUSA
JKCTPEMYMA.

Pa3gen 12. KparHble 1 KpuBO/IMHeliHbIe MHTETPaJIbl. 3aa4a, IPUBOIILIAS K MOHATHIO TBOMHOTO
nHTerpayia. J[BOMHOM WHTErpay, Kak Ipeaesl HHTETPAJIbHBIX CyMM. | €OMETpHUYEeCKHMH CMBICI JBOWHOIO
uHTerpana. Crorcra. CBeleHHE ABOMHOTO MHTETpasia K IOBTOPHOMY.

3amMeHa IEepEeMEHHBIX B JIBOWHOM WHTErpaje. BbluucieHne ABOMHOrO HMHTErpaiga B MOJISPHBIX
KOOpJUHATax.

I'eomeTrpuueckue u puznyuecKkue MPUIOKEHUS ABOIHOTO HHTErpaia

TpoitHON HWHTErpayl, Kak Ipelea HUHTErpalbHbIX CyMM. CBeAeHME TpPOMHOIO HHTErpajla K
ITIOBTOPHOMY. 3aM€Ha NIEPEMEHHBIX TPOWHOM HUHTETpAJIE.

Beruncienue TpoiHOTO MHTErpaia B MUINHIPUUECKUX U cheprueckux koopauHarax. [Ipunoxenus.

KpuBonuHeliHble HHTErpaibl U UHTETPAJIbl 110 MOBEPXHOCTH: KPUBOJIMHEHHBIE HHTETPAJIbl; GopMyna
I'punHa; nHTErpansl no noBepxHocty; Gopmyna OcTporpaackoro; sneMeHTapHas Gopmyna CTokca; ycIoBHs
HE3aBUCUMOCTHU KPHUBOJIMHEWHOTO UHTErpaia oT (GOPMbI ITyTH.

Pasnen 13. /Iuddepenuunanbupie ypaBHeHuss. Dusnyeckue 3aaadyd, MOPUBOASIIIME K
muddepeHnnanbHBIM ypaBHeHUsM | mopsinka. Pemenune ypaBHeHUWs, HadaibHbIC ycinoBHs. 3amada Komw,
Teopema CyLIeCTBOBAaHUS U €AMHCTBEHHOCTH 3agauu Komm. OOliee v yacTHOE peleHus], FeOMeTpUUYECKHM
CMBICJI OOIIIEr0 ¥ YaCTHOTO PELICHUS.

JuddepeHnnanbaple ypaBHEHHUS ¢ Pa3eIeHHbIMU NepeMeHHbIMU. JuddepeHnmanbable ypaBHEHHS
C pa3IeAIOIUMHUCS IEPEMEHHBIMHU.

OnHOpOAHBIE YPaBHEHHS.

Jluneitnpie ypaBHeHust | mopsaka. MeTon BapualnMy MPOU3BOJIBHOW MOCTOSIHHOW. YpaBHEHUE
bepnymin.

VYpaBHeHUs B NOJIHBIX U depeHnnanax.

Huddepenunanbapie ypaBHeHUsT BbICHIMX MopsaakoB. 3anaya Komm. ITonsTue oOmiero u 4acTHOro
pewmenus. Teopema Komm.

VYpaBHEHMS1, JOMyCKAIOLIME IOHMKEHUE TIPS KA.

JIuneitnble ofHOponHBbIE AU depeHInalbHble ypaBHEHUs, MX CBOWCTBa. JIMHEHHO 3aBUCUMBIE U
JMHEWHO He3aBHCUMbIe (QYHKIMU Ha oTpe3ke. BpoHckuaH. Teopembl 0 BpoHckHaHe. Teopema o CTpyKType
o0111€ero pemeHus JMHEHHOTO OJHOPOIHOTO AU (hepeHINaTBbHOTO YpaBHEHUS.

JIuHeltHbIEe OTHOPOTHBIE YPABHEHUS C IOCTOSHHBIMHU KO3 PUIIHEHTaMU.

Teopema o cTpykType 00I1I€ero pereHus JMHEHHOro HeoAHOpoJHOTO ypaBHeHUs. Meton Jlarpanxka.

Pemienne nuHEHHOro HEOAHOPOIHOTO UG EPEHINATBLHOIO YPAaBHEHHUS CO CHELHANbHOM IMpaBoit
4acTbIO.

Paznen 14. Psaabl. Yucnoseie psapl. CxoguMocTh M cymma psga. HeoOxomumoe ycioBue
CXOAMMOCTH psiia. ApudmMeTHueckre onepaunny HaJl psaaMu: YMHOKEHHUE Ha YHCIIO, CJIOKEHUE, BEIYUTAHHE.

Psanpl ¢ monoxutensHbIMU wieHaMH. Teopembl cpaBHeHus. IlpusHaku cxogumocTtu [lamambGepa u
Komn. HTErpanpHelil MpU3HaK CXOOUMOCTH PsAa.

3Hakouepenyromuecs psaapl. Teopema JleliOHuIIA

3HaKomepeMeHHbIe psAbl. AOCOIIOTHO U YCIOBHO CXOJSIIMEcs psibl. TeopeMbl 00 aOCOMIOTHOW U
YCIIOBHOU CXOAMMOCTH psiJa.



OyHKMoHaNbHbIE psiabl. O6nacTs cxonuMocTu. PaBHOMepHas cxonumocts [Ipusnak Beiliepiirpacca.

Crenennsle psanael. Teopema o Adens. MutepBan cxonumMocTH. CBONCTBO CTENEHHBIX PSAOB. Psjibl
Teinopa u Makiiopena.

Pazgen 15. Teopusi BeposiTHOCTell M MaTremMarudeckasi crarucTtuka. KomOuHatopuka u eé
ocHoBHbIe (popmynbl. CoObiTus. Bumesl coObiTuii. Omnepamnuu Haa COOBITUSAMH. BeposSTHOCTH COOBITHSIL
Knaccuueckoe, CTaTUCTHYECKOE, T'€OMETPHUECKOE ONPEACTCHUs BEpOSTHOCTH coObITHs. CBoiicTBa
BEPOSITHOCTH.

Teopema ciioskeHUsT BepoATHOCTEH. TeopeMbl O BEpPOSATHOCTH IPOTHUBOIIOJIOKHBIX COOBITHH,
HEBO3MOXKHBIX COOBITHIA, COOBITHIA, 00pa3yIONINX MOTHYIO TPYIIILY.

VYciioBHas BepOSITHOCTh. Teopema yMHOXKEHHS BeposiTHOCTE. CIencTBHS TEOpPEeM CIIOKEHHS U
YMHOKEHHSI: T€OpeMa CIOKEHHsSI BEPOSTHOCTEH COBMECTHBIX COOBITHH, (opMyina MOJHOH BEPOSTHOCTH,
dopmyia baiieca.

Cxema bepaymmu. ®opmyna beprymmu. ®opmyna I[lyaccona. JlokanpHast U UHTETpaNbHAS (HOPMYITBI
Myagpa-Jlamaca.

CnyyaiiHble BEJIWYMHBI: JUCKPETHbIE U HENPEPHIBHBIE BEIMYMHBL. 3aKOHBI pacHpelesieHus
TUCKPETHBIX CIy4YalHbIX BEJIMYUH: MHOTOYTOJIBHUK pacIpeleseHus, psl pacnpeneseHus, (yHKIUs
pacnpezneneHus U e€ cBoiicTBa, OMHOMHUANIBHOE pacrpenenenue, pacnpenenenue [lyaccona.

UucnoBele XapaKTEpPUCTUKHU JUCKPETHBIX CIIy4daillHBIX BeIMYMH. Maremarnueckoe OXHAaHUE,
JCTIEpCUSl U UX CBOMCTBA, cpeliHee KBaJpaTHUecKoe OTKIOHeHHe. HenpepbiBHas ciydaliHas BeTU4YMHA, €€
¢bynkuus pacnpenenenus. [OTHOCTh pacripeneneHusl HEMPEPbIBHBIX CIyYalHbIX BEJIMYMH U €€ CBOMCTBA.
UucnoBbele XapaKTEpPUCTUKHA HEMPEPHIBHBIX CIydallHbIX BedMYMH. OCHOBHBIE 3aKOHBI pacIpelesieHus
HEMPEPBIBHBIX CIyYalHbIX BEIMYNH: pABHOMEPHOE, MT0KA3aTeIbHOE U HOPMAJILHOE paclpeaeIeHus.

3ajaua MaTeMaTHYecKOoW CTAaTUCTUKHU. ['eHepalibHas COBOKYIMHOCTh M BbIOOpKa. Buabl BbIOOpKH.
Croco0s1 oTOOpa.

CraTtucTuueckoe pacrpeesneHne BbIOOpKU. DMmupuueckas (GyHKUus pacnpenenenus. llonuron u
TUCTOrpamMmMa.

CratucTHueckre OLEHKH IapaMeTpOB  pacHpelesIeHHsa. TOYHOCTb OLEHKH, HAICKHOCTD,
JOBEPUTENBHBIN HHTEPBAJL.

JloBepuTeNbHBIE HWHTEPBAIBl JUISl [MApPAMETPOB CIy4alHOW BEJIWYMHBI, PACHpEACICHHON MO0
HOPMaJIbHOMY 3aKOHY.

IIpoBepka crarucTHueckux rumore3. Meron Haubosbliero mnpasponoaodOus. CrartucTuyeckue
MeTo/bI 00pabOTKH IKCIIEPUMEHTAIBHBIX TaHHBIX.

4.3 [IpakTHyeckne 3aHATHS (CEMHUHAPBI)

Ne Koin-Bo
Ne 3ansTus Tema
paszzena 4acoB
1 1 Martpuiel. Onepanuu Hag marpuiiamu. Onpenenurens. OOparHas 2
MmaTpuna. Panr marpuiisl
2 6 JuddepenuunanbHoe ucuncaeHne QyHKIUN OJHON EePEeMEHHON 2
3 9 OCHOBHBIE METO/Ibl HHTETPUPOBAHUS 2
4 13 Juddepennnanpabie ypaBHEHHUs IEPBOTO NOPSIKA 2
5 15 Krnaccuueckoe onpenenenne BeposiTHOCTH. DopMysibl KOMOMHATOPUKH 2
6 15 TeopeMsl CIIOKEHHS U YMHOXKEHUS BEPOSITHOCTEN 2
Hroro: 12

4.4 KonrpoabHas padora (3 cemectp)

Bapuanr 1

3aganue 1. CTyaeHT uaeT Ha SK3aMeH, OJrOTOBUB TOJBKO 15 BompocoB u3 18. Dk3amenarop 3aaaer
CTyzeHTy 3 Bonpoca. HaliTu BEpOSITHOCTB TOTO, UTO CTYAEHT 3HAET BCE TPU BOIPOCA.

3anmanue 2. Haynauy BeIOpaHo HaTypajabHOE 4MCIO0, He peBocxoasuiee 20. HaiiTu BepoATHOCTB TOTO, UTO
3TO YMCJIO KpaTHO 5.

3ananue 3. BeposaTHOCTh NONaAaHus B MULIEHB JUIs iepBoro crpeinka 0,8, a st Broporo - 0,6. Ctpenku
HE3aBUCHMO APYT OT Apyra clieajlu o 0AHOMY BeIcTpeny. KakoBa BEpOsATHOCTB TOTO, UTO : a) B MULICHb
TIOTIAJIET XOTsl ObI OJTUH U3 CTPEIIKOB;



0) HU OJIMH U3 CTPEJIKOB HE MOMAJET B MUIICHD.
3amanue 4. Umeercs 10 oguHaKOBBIX YPH, U3 HUX TPH YPHBI C HOMEPOM |, B KOTOPBIX HAXOJUTCS 7 OETIBIX U
8 KpacHBIX IIApPOB, OJHA ypHA C HOMEpOM JBa C 1 GenbIM M 9 KpacHBIMU IIApaMU M HIECTh yPH C
HOMEpoM TpH ¢ 9 GenbiMu 1 1 kpacHbIM 11apoM. OnpenaeanTb BEpOSATHOCT TOTO, YTO HIAP, BHIHYTHIH U3
IIPOU3BOJIBHON YPHBI, OKa)KETCsl OEIIBIM.

3ananue 5. Knura uznana tupaxoM B 50000 sk3eMIuIsipoB. BeposTHOCTH TOro, 4TO B KHUIE UMEETC S
nedexr opourtopoBky, pasHa 0,0001. HaiiTi BEposSTHOCTB TOTO, YTO THPAXK COACPIKUT 5 HETIPABHIILHO
COpPOIIFOPOBAHHBIX KHHUT.

3amanue 6.3a1aH 3aKOH pacrpeesieHUs clydaliHOW BeIUYHHBl X (B MEPBOU CTPOKE TAOIUIIBI TaHbI
BO3MOJKHBIE 3HAYEHMSI BEIMUMHBI X, a BO BTOPOM - BEPOSITHOCTU P 3TUX BO3MOKHBIX 3HaueHuit). Haiitu : 1)
MareMaTuieckoe oxuaanue M(x); 2) aucnepcuto D(X); 3) cpenHee KBaApaTHYECKOE OTKIOHEHUE G(X).
HauepTtutb rpaduk 3akoHa pacrpenencHus

X 28 32 34 36
p 0,1 0,2 0,2 0,5

5 Y4yeOHO-MeTOAHYECKOE 00eceYyeHue JUCIUIIINHbBI
5.1 OcHoBHas JuTEpaTypa

1. boromonog, H. B. Maremaruka : yue6Huk ms By3oB / H. B. boromosnos, I1. . Camoiinenko. — 5-¢
u3., nepepad. u gon. — Mocksa : M3garensctBo FOpaiit, 2025. — 401 ¢. — (Bricmee oOpa3zoBanue). —
ISBN 978-5-534-07001-9. — Pexxum nocryna: https://urait.ru/bcode/581540.

2. boromornos, H. B. Maremaruka. 3afauu ¢ pemeHusiMu : yueOoHuk ams By3oB / H. B. boromonos. — 2-
e u31., nmepepad. u gon. — Mocksa : UzmatensctBo FOpaiit, 2026. — 755 ¢. — (Bricmee o6pazoBanue). —
ISBN 978-5-534-16210-3. — Pexxum nocryna: https://urait.ru/bcode/599027.

3. Illunaues, B. C. Boicmas maremaruka. [Tonnblid Kype : yueOHUK it OakanaBpos / B. C. Illumaves;
[mox pen. A. H. Tuxonosal.- 4-¢ m3a., ucnp. u jgom.. - Mocksa : FOpaiit, 2014. - 607 c.. - (bakamasp.
bazossiit kypc) - ISBN 978-5-9916-3325-3

5.2 lonmosiHMTEILHAS JIMTEpaTypa

1. bepumBmm, O. H. Maremaruka : yue6Hoe nocobue / O. H. bepumBmm, C. B. [InmorHukoBa. —
Camapa : CamlAY, 2023. — 128 c. — ISBN 978-5-88575-733-1. — Pexum pocrymna:
https://e.lanbook.com/book/392549.

2. boromonos, H. B. Ilpaktrdeckue 3aHATHs 110 MareMaruke : ydeOHUK a1 By30B / H. B. boromosos.
— 11-e usn., mepepab. u gom. — MockBa : M3marensctBo FOpaiit, 2026. — 578 c¢. — (Bsicmiee
obpazoBanue). — ISBN 978-5-534-18418-1. — Pexum nocryna: https://urait.ru/bcode/599047.

3. Beicmias maremaruka : MeToanueckue ykaszanus / cocraBurenb T. A. Uepusak. — Cankr-IletepOypr :
CIIBI'Y T'A um. A.A. HoBuxkoBa, 2024. — 165 c. — Pexxum nocryna: https://e.lanbook.com/book/438716.

4. I'mypman, B. E. Teopus BeposiTHOCTEH M MareMaTHueckas cTarucTuka : yueb. mocobue / B. E.
I'mypman.- 12-e uzz.. - Mocksa : Briciiee oOpazoBanue, 2006. - 479 ¢

.5.3 llepuognyeckne u3naHus

1. http://www.mccme.ru/ URL: MockoBCkHii IEHTp HEPEPBIBHOTO MaTeMaTu4eckoro 00pa3oBaHMsI

2. http://vilenin.narod.ru/Mm/Books/Books.htm Maremarnueckass Oudnuorexa

3. http://en.edu.ru/ EcrecTBeHHO-HAY4HBII 00pa30BaTeIbHBIN MOPTA

4. BectHuk MockoBckoro Yausepcutera. Cepust 1. Maremaruka. Mexanuka: xypHail. — M.: AreHCTBO
«Pocrniedarp» - mNEpUOAMYECKOE HAydyHOE MW3/aHHE OTpakaeT TEMAaTHKy BAaKHEHIIMX HalpaBlIeHUN
TEOPETUUYECKUX MCCIIEOBAHUMI [0 MaTeMaTuKe U MeXaHuKe. - http:// vestnik.math.msu.sw start-in-fr.html

5. Anrebpa u ananmu3: xypHai.- Cankrt-IletrepOyprckoe otnenenue MaremMaTH4eckoro HWHCTHUTYTA
uM. B. A. CrexsioBa PAH http://www.pdmi.ras.ru/AA

6. Huddepennuanbusle ypaBHeHus: xkypHar. — M.: MAMWNK "Hayka /HMutepnepuoauka’.-
http://nasb.gov.by/eng/publications/difur/index.php

9


https://urait.ru/bcode/581540
https://urait.ru/bcode/599027
https://e.lanbook.com/book/392549
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5.4 IlporpammHoe olecnedeHue, npogeccnoHanbHble 0a3bl JAaHHBIX M HH(OPMaLMOHHbIE
CIIPABOYHbIE CHCTEMBbI COBPeMEeHHbIX MHGOPMAIMOHHBIX TEXHOJIOT Ui

[a——

- OnepanmonHas cuctema Microsoft Windows

2. - ITaker nactonpubix npunoxenuit Microsoft Office (Word, Excel, PowerPoint, OneNote, Outlook,
Publisher, Access)

3. - Ilpunoxenus Microsoft Visio

4. - Antusupyc Dr.Web Desktop Security Suite

5. - becnnarnoe cpenctBo npocmotpa ¢ainoB PDF - Adobe Reader

6. - CBobOoaHbIi (haitoBbIil apxuBarop 7-Zip

7

8

9

- https://yandex.ru/ - 6ecratHeiil poccuiickuii Matepuer ob6o3peBarens Annekc. bpayzep

http://newgdz.com/spravochnik CripaBOYHUK 110 BBICIIEH MaTeMaTuKe

http://aist.osu.ru/  AWCCT OI'Y - aBTroMaru3upoBaHHas HMHTEPAKTUBHAS CHUCTEMa CETEBOTO
tectupoBanus OI'Y

6 MaTepHaﬂbHO-TeXHH‘leCKOC odecneueHne AUCHUTIJIMHBI

JIeKIIMOHHBIE U TPAKTUYECKHUE 3aHATHS IPOBOJATCS B y4EOHBIX ayIUTOPHSIX.

AyIUTOpUN OCHALIEHBI KOMIUIEKTAaMH YYEHUYECKOW MeOeu, TEXHUUECKUMHU CPEACTBaMHU 00y4YeHus,
CIY>KalllUMH 17151 IpeACTaBlIeHUs ydeOHON HHpOopMaIiK OOJIBIION ayTUTOPUH.

[Tomerenue st caMOCTOSATEIBLHON pabOThl 00yUYaIOMIMXCS OCHAIIEHBI KOMIBIOTEPHON TEXHHUKOU,
noJKiroueHHoN k cetn "MHTepHer", M obecrneyeHHeM JOCTyla B 3JIEKTPOHHYIO HHGPOpPMAaIOHHO-
obOpasoBarenpHyIO cpeny prmana u OI'Y.
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JIUCT
corjacoBaHus paGoueil nporpaMMel

Hampasnenue noarorosku /3.03.02 Inexmposnepeemuka u 31eKmpomexHuKd
KO() U HAUMEHOBAHUE

Ipoduns: Inexmpocnabicenue

Hucuurumna: «b51.[.b.17 Mamemamuxay

®opMa obyueHus: 3aounas
'ox HaGopa 2026

PEKOMEH/IOBAHA na 3acenanuu kageapsi

o0mmeobpa3oBaTeapHbIX MUCIUAILINH U [ T-TexHoI0rmi
HauMeHoB8aHue Kxagpeopul

nporokos Ne 10 ot " 28 " masx 2026 r.

OTBeTCTBEHHBIH HCIIOIHHUTEND, H.0. 3aBeAYIOIEro kadeapoit 9/ 2
001e00Opa3oBaTelbHbIX JUcIUIIUH U I T-TeXHoIornii J.K. Adanacosa
HaumMerosaHue xageopel HOONUCH pacuugposxa noonucu
Henoanumenu: Dﬁ\
. - g IR
- Houenrt kadeapst OO u IT-rexmonoruii J.K. Adanacopa
O00NHCHOCHD noonUCh pacuudposka noonucu
00NHCHOCHL noonuce pacuugposka noonucu

OJIOBPEHA 1a 3acenannn HMC, npotokon Ne 7 ot «17 » wrons 2026 1.

Ipejcenarens HMC ‘-7/"’7/ JLIO. IlosisikoBa
nodnuc, 3 pacuiupposxa noonucu

COI'TACOBAHO:

H.o0. 3aB. kahenapon DIIII ///’ C.I', IITapunosa
noonieh pacwutiposka noonucy

3aBeyIomii 6UGIHOTEKOM //%‘/ C.H. Kosak

ROONICH pacuugpoera noonucu

L¥¥]
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