MMHOBPHAYKHN POCCUU
Kymeprayckuit ¢punuan
(enepaabHOro rocyAapCcTBEHHOTO
O10JKETHOTO 00Pa30BATEILHOTO YUPEIKACHUS
BBICITIETO 00pa3oBaHUs
«OpeHOyprckuii TocyapCTBEHHBIH YHUBEPCUTET
(Kymeprayckuit punuan OI'Y)

Kadenpa obmeodbpazoBaTenbHbIX qucuruivH U [T TexHomoruit

YTBEPXJ/IAIO
3am.qupextopa no Y MuHP
ITonsaxosa JI.IO.

(moamuch, pacmppoBKa HOIUCH)

n " 20 T

PABOYAS ITPOT'PAMMA
JANCHUITIINHBI
«b1.J].5.17 Mamemamuxa

YpoBeHb BHICIIETO 00pa30BaHUS
BAKAJIABPUAT

Hanpasnenne noarotoBku

13.03.02 Dnexmposnepcemurxa u 21eKmpomexHuKa
(KOI[ U HAUMCHOBAHHUC HaHpaBHeHI/IH HOHI‘OTOBKI/I)

3ﬂ€Kﬂ’lp0CHd63fC€Hue
(HanMeHOBaHHE HAIPaBICHHOCTH (IPO(UIIT) 00pa30BaTEIBHON IPOrPAMMBI)

Kpanmuduxarms
bakanasp

dopma o0yueHHs
3aounas

Kywmepray 2023



PaGouass mporpamma aucuunimubl «b1.J[.5.17 Mamemamuxa» /coct. I.K. AdanacoBa -
Kymepray: Kymeprayckuii gunman OI'Y, 2023

Pabouast mporpamma mpenHa3HaueHa 00yYarOIIMMCS 3a09HOM (OpMBI OOYUEHHS IO HAMPABICHUIO
noarotoBku 13.03.01 DnexTposHepreTrka 1 3JIEKTPOTEXHUKA

© Adanacona /1.K., 2023
© Kywmeprayckuii punman OI'Y, 2023



1 ]_le.l'llfl H 3aJa4Y1 0CBOCHUA NUCHHUITJIMHbI

Hean (esm) oCBOCHUS AUCIUIUIMHBI — OBJIQJICHHE CTYJACHTAMH MAaTEMAaTHYECKUM amnmapatoM JJis
aHalM3a, MOJICTTMPOBAHUS U PEIICHUS MPUKJIAJHBIX 33]]a4 B CUCTEME JIEKTPOCHAOKEHUS.

3agaun:

—HU3y4YUTh OCHOBHbIE MAaTEMAaTUUYECKUE MOHATHS HEOOXOAUMBIE JIJISl PeLICHHS] MH)KEHEPHBIX 3a]1au;

—OBJIa/IETh OCHOBHBIMM IIPUEMAaMU aHAJIU3a U MOJEIMPOBAHUS YCTPOUCTB, MPOLIECCOB U SBICHUMN IIpH
MTOMCKE ONTUMAJIbHBIX PEIICHUN NMPUKIIAJHBIX 3a/1a4;

—BBIpabOTaTh y CTYIEHTOB YMEHHME CAaMOCTOSITEIbHO PACIIMPSATh CBOM 3HAHUS, MPOBOAUTH aHAIIN3
MIPUKJIAIHBIX NH)KEHEPHBIX 3a/1au.

2 MecTo JTUCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JuctumimHa oTHOCHTCS K 0a30Boi yactu 010ka [l « AucIuImmuHbl (MOTYITH )»

[IpepexkBU3NTHl UCHUILUIUHEL: Omcymcmeayom

[MocTpexBuzutel nucumiiubbl: b1./{.5.4 bezonacnocmu scusnedeamenvhocmu, b1.J].B.14 Ocnoewi
9KOHOMUKU U punancosou epamomuocmu, b1.J[.5.22 Dnexkmpuueckue mawunst, b1.J1.5.23 Dnekmpuyeckue
u anekmpouuvle annapamol, b1.J[.5.24 Onexmponuka, b1.J[.B.2 Ocnosgvi snexkmposnepeemuxu, b1./[.B.6
Cneyuanusupogannoe npocpammuoe odecneuerue Ol NPOEKMUPOBAHUS CUCMEM INeKMPOCHAOICEeHUs,
b1.J[.B.13 Ilepexoonvie npoyeccvi 6 s1ekmpodnepeemuveckux cucmemax, b1.JI.B.14 Texuuxa evicoxux

HAnpsiceHut

3 TpeOoBaHusi K pe3yJabTaTaM 00y4eHHsI M0 IMCIUTIINHE

[Iponecc n3yueHus: TUCIMITIIMHBI HAIIPaBJIeH HAa (OPMUPOBAHUE CIETYIOIIUX PE3YIBTATOB 00yUEHUS

Kox u HaumenoBanme
(hopMHpPYEMBIX KOMITCTCHITUH

KOI[ U HAMMCHOBAHUC NHUKATOpPA
JOCTHXKCHHA KOMIICTCHIIMH

[Inanupyemsble pe3yapTarsl
00y4eHus M0 AUCLUUILIUHE,
XapaKTEepU3YIOIINE ATalbl

dbopMHupOBaHUS
KOMITETCHIU I
OIIK-3 Cnoco6en npumensats | OIIK-3-B-1 I[Ipumensier maremaruueckui 3Harh:
COOTBETCTBYIOIINN (PU3UKO- annapar aHaJUTHYECKON reOMEeTpUH, OCHOBHBIE  TOHATUA U
MaTeMaTHYeCKUN arapar, JTUHEHHOH anreOpsl, AuddepeHITaTbHOTO U | METOIBI JTUHEWHOU u
METOIbl aHATH3a U MHTETPaJIbHOTO UCUYUCIICHUS (PYHKIIUH OJHON |BEKTOPHOMN anreOpsl,
MOJEIUPOBAHUS, MepEMEHHOMN AHAJIUTUYECKON T€OMETPUH,
TEOPETUYECKOIO U OIIK-3-B-2 IIpuMeHsieT MaTeMaTH4eCKUil TEOPUU KOMIUIEKCHBIX
AKCIEPUMEHTAJIBLHOTO anmnapar Teopur GyHKIIUN HECKOIbKUX qrcel,
WCCIICIOBAHUS IIPU PELICHUN | TIE€PEMEHHBIX, TEOPUH (DYHKIUN Qg depeHInaIbHOTo
npodeccruoHaNnbHbIX 3a/1a4 KOMITJIEKCHOTO IEPEMEHHOT0, TEOPUU PAJIOB, |HUCUHCIICHHUS,
Teopuu AU PEepeHITnATHHBIX YPABHCHHIA WHTETPUPOBAHUS,
OIIK-3-B-3 [IpumeHsieT MareMaTu4eCcKui paznokeHnn  QYHKIUH B
anmnapar TeOpUH BEpOSITHOCTEN U psaabl, Teopuum  rpados,
MaTe€MaTUYeCKON CTaTUCTUKHU TEOpUHU BEpPOSITHOCTEN,
OIIK-3-B-4 [Tpumensier MaTeMaTH4eCKUM MaTeMaTH4eCKO1
anmnapar YMCJICHHBIX METOJIOB CTaTUCTUKH
YMeTb:
UCIIOJIb30BaTh
MaTeMaTU4eCKUM  armapar
OpyU  HU3yYEeHUH  APYTUX

JUCHUIUIMH U IIPpU pCHICHUUN




Kox u HaumenoBanme
(hopMHpPYyEMBIX KOMITCTCHITUH

KOI[ U HAMMCHOBAHUC NHAUKATOPA
JOCTHXKCHHA KOMIICTCHIIMH

[Inanupyemblie pe3yabTarbl
00ydYeHHUsI IO TUCITUTIIINHE,
XapaKTEPU3YIOIINE 3TAIbI
dbopMHUpOBaHUS
KOMITETEHITUM

3a1a4

Baajaers:

METOJIaMHU MTOCTPOECHUS
MaTeMaTH4YE€CKUX MOAEIEN
npodecCHoHaTBHBIX 3a/1a4
U COZIEPKATEIbHOU
MHTEpIpETAlUuU
MOJIYYEHHBIX PE3YJIbTaTOB

4 CTpyKTYypa M coJepKaHue TUCUUIINHBI

4.1 CTtpykTypa 1M CUMIIIMHbBI

OO6mmas TpyJ0€MKOCTh JUCIUIUIHHBI cocTaBisieT 10 3aueTHbIX equHull (360 akageMUYecKUX 4acoB).

TpynoeMKocCTb,
Bun pabotsr aKaJIeMHYECKHUX YaCOB
1 cemectp 2 ceMecTp 3 cemecTp BCETO
Oo0mas Tpyn0éMKoCTh 144 144 72 360
KonrakTHas padora: 6,25 15,25 11,5 33
Jlexmmm (JI) 4 10 6 20
[TpakTuaeckue 3ansatus (I113) 2 4 4 10
KoHncynprannmn 1 1 2
[TpomexxyTodHast arTecTaius (3a4eT, IK3aMeH) 0,25 0,25 0,5 1
CamocrosiTesibHas padora: 137,75 128,75 60,5 327
- 8bINOJIHEHUEe KOHMPOTLHOU pabdombl 30 30
(KonmpP);
- camonodz2omoska (npopabomxa u 67,75 61,75 10,5 140
nosmopeHue 1eKYyUOHHO20 Mamepuania u
Mamepuana y4eOHUKo8 u yueOHbIX NocoOuUll;
- 10020MOBKA K NPAKMUYECKUM 3AHAMUIM, 62 60 13 135
- 10020MOBKA K dK3ameny/ 3auemy 8 7 7 22
Buja utoroBoro KOHTpoIA (3a4eT, IK3aMeH, 3a4er IK3aMeH IK3aMeH
auddepeHPOBAHHBII 3a4€T)
Paziensr quctumminHel, u3y4aeMele B 1 cemecTpe
KosinuecTBo yacos
Ne HaumenoBanue pa3znenos AyAHTOpHa BHeay/l.
paznena BCETO abora
1113 | JIp pabora
1 Jluneiinas anrebpa 26 4 2 20
2 AHanuTHuecKasi FeOMeTpHsl 20 20
3 BektopHble mpocTpaHCcTBa 20 20
4 KommuiekcHble yncna 20 20
5 BBenenue B MaTeMaTHUECKUI aHAIIN3 20 20
6 Huddepenunanbaoe ncurcienne GyHKIIMN OTHOM 18 18
MepEMEHHOM
7 WccnenoBanre GyHKITMU C TOMOIIBIO MPOU3BOIHBIX 10 10




KonnuectBo yacon
Ne HaumeHnoBanue pa3ienos ayAuTopHad BHEayJI.
paszznena BCETO abota aGora
a|m[ap | P
8 Teopust MHOTOWIECHOB 10 10
HWroro: 144 4 2 138
Paznensl nUCIUIIIMHDL, U3y4aeMbl€ B 2 CEMECTpe
KonnuectBo yacos
Ne HaumenoBanwue pa3aenoB ayAuTopHad BHEay/I.
paszznena BCETO abota aGora
a|m[ap | P
9 HeonpeneneHnHblil HHTErpan 26 4 2 20
10 OnpeneneHHbld UHTErpall 22 2 20
11 OYHKINUU HECKOIBKUX 20 20
MIEPEeMEHHBIX
12 Kparsble ¥ KpUBOIMHENWHBIE HHTErPajibl 20 20
13 Jnddepennnanbuple ypaBHEHHS 36 4 2 30
14 Pannr 20 20
HUroro: 144 10 | 4 130
Pazensr qUCHUIUTMHBL, U3y4aeMbIe B 3 ceMecTpe
KonnuectBo yacos
Ne HaumeHnoBanue pasnienos aymatopras BHEay/l.
paszznena BCETO abota aGora
a1 |m[ap| P
15 Teopust BEpoATHOCTEN U MaTeMaTU4yecKas 72 6 4 62
CTaTHCTUKA
Hroro: 72 6 4 62
Bcero: 360 20 | 10 330

4.2 Coaepxxanue pas3aejoB IUCHUNINHBI

Paznen 1. JIuneiinas anredpa MaTpulisl: OCHOBHBIE OINIpEeNeHHs, KIacCH(PHUKALKs, OTlepaluy Haj
MaTpulamMu (CI0KEHHE, BBIYUTaHHE, YMHOKEHHUE). DIIeMEeHTapHbIe MPeo0pa3oBaHus MaTpull, IPUBEIEHUE K
TPEYrojibHOMY BUAY, TPAHCIIOHUPOBAHUE MATPHUIL, UX CBOICTBA.

Onpenenurenu. Beruncnenue onpenenutenei II, Il mopsanka. Onpenenurenu n-ro mopsjaka U Ux
cBOIicTBa. MUHOPBI U anrebpandeckue TOMOTHeHHs. Pa3okeHue onpenenuTens mo CTpoke (CTomoIry).

OOparHass marpuIia: ompenejeHue, cBocTBa. [IpumeHeHne oOpaTHOM MAaTPHIBI ISl PEIICHUS CH-
CTEM.

Panr marpuisl. Teopema o panre. BeruuciieHre paHra MaTpHilbl.

CucreMbl m JUHEWHBIX YpaBHEHHUI C N HEW3BECTHBIMU: OCHOBHBIC ONpEACTCHUS, KIAacCUPUKAIIHSI.
Pemienune cucremMbl m TUHENMHBIX YPAaBHEHUI ¢ N HEM3BECTHBIMU MeToAoM [aycca.

Pemrenue cucteMbl n TUHEHHBIX YpaBHEHUH ¢ N HEM3BECTHBIMU 110 TipaBuity Kpamepa.

COBMECTHOCTh CHCTEMBI JUHEHHBIX anreOpandeckux ypaBHeHUH. OIHOPOIHBIE W HEOTHOPOIHBIC
cucteMsl, Teopema Kponekepa-Kanemm. @yngameHTanbHas CUCTEMA PEILICHUH.

Paznen 2. AHaAIMTHYECKAs TeOMETPHUS.

[IpsiMoyronbHas IeKapToOBa CUCTEMa KOOPIMHAT.

BekTophbl Ha MI0CKOCTH ¥ B IpocTpaHcTBe. JIMHelHbIe onepaluy Hall BekTopaMu. CKasipHOe, BEK-
TOPHOE ¥ CMEIIAHHOE MPOU3BEICHNUE.

[IpsAmas u IIIOCKOCTh B MPOCTPAHCTBE. B3anMHOE pacoIOKEHNE MPAMBIX U ITTIOCKOCTEM.

Kpusbie 1 moBepxXHOCTH 2-TO MOPSIIKA.

Pa3znen 3. BekTopHble mpocTpaHcTBA



BekropHoe npoctpancTBo. basuc, pasMepHOCTh, H30MOP(H3M BEKTOPHBIX MPOCTPAHCTB. MaTpuna me-
pexoza oT oaHoro 6asuca K Ipyromy. BekTopHble MOAIPOCTpaHCTBA.

EBxiinioBo npoctpancTBo. OpTOroHanbHbIE U OPTOHOPMHUPOBAHHbIE CHCTEMBI BEKTOPOB.

Pa3z[e.11 4. KomniaekcHble unciaa. KoMmmiekcHbie yucia. I/I306pa)KeHI/IC KOMIUICKCHBIX YHCECJI HAa IINIOCKOCTH.
MO,I[YJ'IB " apryMCHT KOMIIJICKCHOTO 4YHUCJIA. Anre6panqec1<aﬂ, TPUTOHOMECTPUUYCCKAA U IMOKa3aTCJIbHAd (bopMa 3arucu
KOMIUICKCHBIX ducel. ApudMeTHIECKIE ONepany Haj KOMIUIEKCHBIMU unciiaMu. @opmyna MyaBpa. Kopau u3 kom-
I1eKcHbBIX yncen. Gopmyna Diinepa U ee IpUMEHEHHE.

Paznen 5. BBenenue B MaTemMaTnueckuii anaam3. YncnoBas nmocnenoBarenbHOCTb. ApudmeTue-
CKHE OIepalM HaJ YMCIOBBIMM IOCIIEI0BATEIbHOCTAMU. beCkoHeuHO Gonbline 1 OECKOHEYHO Mallble I0-
cienoBaresbHOCTH. [Ipenen unciioBoit nocnenoBarebHOCTH. IIpenenpHblil nepexos B HepaBeHCTBaX. MOHO-
TOHHBIE MOCIEN0BaTEIbHOCTH. CyIlleCTBOBaHUE MPEEIa MOHOTOHHOM OrpaHUYEHHOM MOCIEI0BATEIbHOCTH.

[onsarue ¢pynkiuu. O61acTh ee omnpenenaeHus, crnocoOsl 3aganus GyHkuun. OCHOBHBIE 3JI€MEHTap-
Hble QYHKITUH, UX CBOWCTBA U rpaduku. CIoXHBIE U 00OpaTHbIC (QYHKITHH.

[Ipenen gynkuu B Touke U 6eckoHedHOCTH. Teopemsl 0 nmpeaenax GyHkuuil. OIHOCTOPOHHUE Tpe-
JCIIBI.

[lonarue ¢pyHKUINHU, OTPAaHUYEHHON HAa MHOXKECTBE M B OKPECTHOCTH TOUKU. Teopembl 00 OrpaHndeH-
HOCTU (DYHKLUH, UMEIOIINX NpeJiel. 3aMmeuarebHble TPeebl.

Beckoneuno Gonpime u 6eckoHedHO Mainble QyHKIMHU. CpaBHEHHE OECKOHEYHO OONIBIIMX M OecKo-
HEYHO MaJIbIX (pyHKIMI. OCHOBHBIE SKBUBAJIEHTHOCTH.

HenpepsiBHBIE (DyHKIIUH: JTOKAIbHbIE CBOHCTBA HENPEPHIBHBIX (DYHKIIHI; HEIIPEPHIBHOCTh (PYHKIUH OT
(YHKIMH; TOYKA pa3pblBa; O'PAHUYEHHOCTH (PYHKIINH, HETIPEPHIBHOM Ha OTpe3Ke; CYIIECTBOBAHNE HAHOOIbIIET0
Y HaMEHBILIETO 3HAUCHU; TPOXOXKICHHUE Yepe3 Bce MPOMEKYTOUHbIE 3HAUCHNUS; MOHOTOHHBIE (DYHKIIUH, CyIIIe-
CTBOBAaHHUE U HENPEPHIBHOCTH 00OPAaTHOM (YHKINH, HEIPEPHIBHOCTH MJIEMEHTAPHBIX (pyHKIHIL.

HenpepbiBHble GyHKIMH: JTOKAJIbHBIE CBOMCTBA HEMIPEPHIBHBIX (PYHKINN; HEMPEPHIBHOCTh (PYHKIIUU OT
(GyHKIMY; TOUKA pa3pblBa; O'PAHUUEHHOCTh (DYHKIIMY, HETIPEPHIBHOM Ha OTpe3Ke; CYIEeCTBOBAHUE HAaHOOIBIIET0
Y HaIMEHBILIETO 3HAUCHUI; TPOXOXKIECHHUE Uepe3 BCE MMPOMEKYTOUHbIE 3HAUCHNUSI; MOHOTOHHBIE (DYHKIIHUH, CyIIIe-
CTBOBAHUE U HENPEPBIBHOCTh 0OPATHOM (DYHKIMH, HEIPEPBIBHOCTD IEMEHTAPHBIX (PyHKLNUI.

Paznen 6. [InddepenuunanbHoe ncuncienue PyHkiun oaHoi nepeMmernoii. [IponspogHas ¢pyHk-
LIUH B TOYKE, €€ TECOMETPUYECKUN U MEXaHUYECKHUM CcMBbICIL. [Ipon3BoaHas CyMMBl, IPOU3BEIECHHUS, YACTHOTO.
[TponsBoaHas ClnoXHOW (PYHKITUHU, TPOU3BOIHAS 0OpaTHOW (pyHKImH. [Ipon3BoaHAs MTapaMeTpUIECKO U He-
SIBHO 3a/1aHHON (yHKUUH. Tabnuma npon3BoIHBIX.

[Tonsitue nuddepermupyemoctu GyHkIuu B Touke. HeoOxomumelie n noctarounbie ycioBus nudde-
peHuupyemMocTd (pyHKIMU B Touke. CBA3b MeXAy TU(PEpeHIIMPYEMOCThIO M HEMPEPHIBHOCTHIO (DYHKIIUH B
TOYKE. YpaBHEHUS KacaTeJIbHON U HOpMaJIH.

Huddepenunan ¢pyHkuun u ero cpoiicta. Ces3b auddeperunana GyHKIUN C TpOU3BOAHOM. [eo-
MeTpudeckuii cmbich auddepeninana, npuMeHeHue auddepenimana B IpUOIMKECHHBIX BEIYHCICHUSX.

[IpousBoaubie U qU(GepeHInaIbl BBICIIUX TOPSIKOB.

OcHoBHbIE TeopeMbl nuddepeHImansHoro ucuncieHus (teopema depma, Posst, Jlarpanka, Komm).

PackpsiTHE HEOIIPENEIEHHOCTEN C IIOMOLIBIO IpaBuiia Jlonurains.

Pasznen 7. UcciaenoBanue (pyHKIUI ¢ MOMONIBIO MPOU3BOAHBIX. YCIOBHUS MOHOTOHHOCTH (PYHK-
ruit. Touku skcTpemyma. HeoOxomumble U JOCTAaTOYHBIE YCIOBHS SKCTpeMyMa. HaxoxxaeHne HanOombIero
Y HaWMEHbIIIEeTo 3HaueHus GpyHkuuu, muddepeHnrpyemMoit Ha OTpe3Ke.

HccnenoBanne GyHKIMU HA BBITYKIOCTh M BOTHYTOCTb, TOUKH Ieperuoa.

AcumnroTsl kpuBbIX. OOImIas cxema uccneJoBanus GYHKIUN U TOCTPOEHUs rPpauKOB.

Paznen 8. Teopusi MHOrowienoB. MHorowiensl, Teopema besy. OcHoBHas Teopema anreOpsl. Pas-
JI0)KEHNE MHOTOYJICHA ¢ IEHCTBUTEIbHBIMU KO3()(DUIIMEHTaMU HA JTUHEHHBIE U KBaPaTUUHbIE MHOXKUTEIIH.

Paznoxxenne paunoHanbHbIX Apo0ei Ha mpocTeimue.

Pasnen 9. Heonpenesiennblii maTerpaJ. [leppoodpasusie. HeonpeneaeHHbIM HHTETpal M €0 CBOM-
crBa. HemocpeacTBeHHOE MHTETpUPOBAaHUE, MHTETPUPOBAHKE ITyTEM MOABEACHHUS MO 3HAK IudepeHIrana.
MeTton MoncTaHOBKU: 3aMEHa IIEPEMEHHOM, TPUTOHOMETPUYECKUE TIOJCTAHOBKH.

HHTterpupoBanue 1o 4acTsm.

[Ipocreiiirie HHTErpaibl, COACPKAIINE KBAIPATHBINA TPEXUJIEH.

WuTerpupoBanue paroHaIbHBIX JIpoOeii: METO HEONpeAEICHHBIX Koa(duurueHToB, Metoq Octpo-
IPajCKOro.

WuTerpupoBanue UpparioHAIbHBIX QYHKIHH.

HNHTerpupoBanre TPUTOHOMETPUIECKUX (PyHKITUMA



Paznes 10. OnpenesieHHbId MHTErPaJl. 3a/1a4u, MPUBOJAIINE K IMOHITHIO ONPEACIICHHOTO HHTErpa-
na. OnpenesneHHblil HHTErpall Kak Mpeaea NHTErpalbHbIX CyMM. OCHOBHBIE CBOMCTBA ONPEAEIEHHOIO UHTE-
rpana.

Brruucnenue onpeneseHHOro uHTerpana. TeopeMa o IpoOU3BOIHOM MHTETpaja ¢ IEPEMEHHBIM BEpX-
HuMm tipeaenom. @opmyna Herotona-JleiiOnuia. 3ameHa nmepeMeHHOM B OompeneeHHOM HMHTerpaie. Mure-
I'PUPOBAHUE IO YACTSIM.

[IpunoxeHue onpeneseHHOro NHTerpaa.

Heco6ctBennsie unterpaist 1 u Il pona, ux cBoiictaa.

Pasznen 11. @yHKOMH HeCKOJIbKUX nMepeMeHHbIX. OnpenencHue QyHKIIMH HECKOJIbKHX TEPEeMEH-
HbIX. O0NacTh onpeneneHus, mpeaes, HeMPEePbIBHOCTh, TEOMETPUIECKOE U300pakeHHeE.

YacTHbIE TPOU3BOJHBIEC U UX TEOMETPUUECKHUIT CMBICI.

[onsarue muddepenunpyemoctu Gpynkimu. Heodbxonumelie u goctaTtounslie ycinoBus audpdepeHnupy-
eMOCTH (QYyHKIIUH.

[MonmHoe npupamenue noaHsi auddepennnan GyHKIMNA, CBSI3b ¢ YaCTHBIMH NMPOU3BOAHBIMU. [Ipu-
MeHeHue nuddepeniana B mpuOIMKeHHBIX BRIYACICHUSX.

[Ipou3BoaHbIE OT CIOKHBIX GYHKUUH U OT GYHKUUH, 3alaHHBIX HESBHO.

YacTtHble Mpou3BoAHbIE U T depeHInanbl BRICIINX MOPSAIKOB.

[IpousBoanas no HanpasieHuto. [ panueHt. KacarenbHas MIIOCKOCTh U HOpMaJIb K IOBEPXHOCTH.

OKcTpeMyMbl (DYHKIMI HECKOJBKHMX IepeMEeHHbIX. Heob0Xoaumble W JOCTaTOYHBIE YCIOBHS
JKCTpEMyMa.

Pasznes 12. KparHble 1 KpUBOJIMHEHHbIE HHTErPabl. 3a1a4a, TPUBOIAIIASA K MOHITHIO JTBOMHOTO
MHTErpaya. /[BOMHON MHTErpall, Kak Mpeaesl HHTETPAIbHBIX CyMM. | €OMETpUYECKHM CMBICIT JBOMHOIO UHTE-
rpana. CoiictBa. CBeieHHE TBOMHOTO MHTErpasia K TOBTOPHOMY.

3aMeHa NEPEMEHHBIX B JIBOITHOM MHTErpase. BorunciaeHue 1BOMHOIO MHTErpajia B MOJISPHBIX KOOp-
JUHATaX.

l'eomerpuueckue 1 Gpu3nUecKre MPUIOKEHHS TBOWHOTO MHTErpaia

TpoliHOI MHTErpall, KaK Mpeaesa MHTEerpadbHblXx cyMM. CBelIeHHE TPOMHOTO MHTErpajia K MOBTOPHO-
My. 3aMEHa IEPEMEHHBIX TPOMHOM MHTETrpaJIe.

Brruncnenue TpoiftHOro MHTErpaja B HWJIMHAPUYECKUX U chepruueckux KoopauHarax. [Ipunoxenus.

KpuBonuHeliHbIe HHTETPANIBI U HHTETPAIBI IO TIOBEPXHOCTU: KPUBOJIMHEHHBIE HHTErPaibl; Gopmyia
I'puna; unTerpansl o noBepxHoctu; Gopmyna Octporpagckoro; aneMenTapHas popmyna CTokca; yCIoBUs
HE3aBUCHUMOCTH KPUBOJIMHEHHOTO HHTETpajia OT (JOPMBbI IMyTH.

Paznen 13. Inddepenuuanbubie ypaBHeHusi. Duzndeckue 3a1aqu, MpuBoasmue K nuddepeHim-
albHBIM ypaBHEHM:M | nopsnka. Pemenue ypaBHeHMsI, HauanbHble ycinoBus. 3afada Ko, Teopema cyiue-
CTBOBAaHHUS M €AMHCTBEHHOCTH 3ajaun Komm. OO0miee 1 4acTHOE pelieHus, FeOMETPUYECKHUI CMBICT 00LIero
Y 4aCTHOT'O PEILIEHUS.

Huddepennmanbaple ypaBHEHUS ¢ pa3ielieHHBIMU TiepeMeHHbIMU. J{uddepeHimanbabie ypaBHEHUS
C pa3aeNAIOIIUMUCS IEPEMEHHBIMH.

OnHOpOIIHBIE YPAaBHEHUS.

JInneninble ypaBHeHus | mopsaka. Merton Bapuanuu IpOU3BOJIBHOW ITOCTOSAHHOW. YpaBHeHue bep-
HYJUIH.

VYpaBHEHUS B MOTHBIX TU(epeHmraax.

Huddepennmranpaple ypaBHEHHS BBICIINX TOPAAKOB. 3anada Komm. [ToHsiTHe o0IIero m 4acTHOTO
pemenus. Teopema Komu.

VYpaBHEHHUS1, TONyCKAIOIIME TOHMKEHUE MOPSIKA.

Jlunelinble onHOpOAHbBIE AU(QepeHInaIbHbIC YPaBHEHH, UX CBOICTBA. JIMHEWHO 3aBUCUMBIE U JIU-
HEWHO He3aBHCHMbIC (YHKIIMU Ha oTpe3ke. Bpounckuan. Teopemsl 0 BpoHCcKuaHe. TeopeMa 0 CTpyKType 00-
IIETO peIIeHuUs JIMHEHHOTo OJHOPOAHOrO AU (PepeHInanbHOTO ypaBHEHHUS.

JlunHeiHble OAHOPOAHBIE YPAaBHEHUS C MOCTOSHHBIMU KOA(PPUITUECHTAMH.

Teopema o CTpyKType 00IIero pemeHus TMHEHHOT0 HEOMHOPOIHOTO ypaBHeHus. Metox Jlarpanxka.

Pemenue nuHeitHOTO HEomHOPOIHOTO AM(dOEPEHITNATFHOTO YPAaBHEHHUS CO CIEIUAIbHON TpaBOM
4acThIO.

Paznen 14. Psaabl. Yucnossie psaasl. CXomuMocTh u cymMma psiga. HeoOxoqumoe ycioBrue CXOIUMO-
CTH psina. AprudMeTndecKue ornepannun Hajl paJaMyi: YMHOXKEHHUE Ha YK CIIO0, CIIOKECHUE, BBHIYUTAHHE.

Psaner ¢ monokuTenbHBIMUA uYiieHaMu. TeopeMbl cpaBHeHwms. I[lpusHaku cxommmoctu Jlamambepa u
Komn. MHTErpanbHplil IpU3HaK CXOIMMOCTH psija.



3nakouepenyronmecs psaael. Teopema Jleitorma

3HaKonepeMeHHbIe Psiibl. AOCOMIOTHO U YCIOBHO CXOASIIUECS psibl. Teopembl 00 aOCOTIOTHOW U
YCIIOBHOW CXOJUMOCTH psifia.

OyHkumoHabHbIe psabl. O6macTh cxonuMocTu. PaBHOMepHast cxoqumocTs [Ipusnak Beiieprurpacca.

Crenennsie psiapl. Teopema o AGens. MatepBan cxogumoctr. CBOMCTBO CTEMEHHBIX PSIIOB. Psbl
Tennopa u MaknopeHa.

Pasnen 15. Teopusi BeposiTHOCTeli 1 MaTeMaTudeckasi crarucTuka. KomOnHaropuka u €€ 0OCHOB-
Hble Gpopmyinsl. CoObiTus. Bunel coObiTuii. Oneparuu Haja coObITUAME. BepostHocTh coObiTus. Kitaccuue-
CKO€, CTaTUCTUYECKOE, TEOMETPHUECKOE OIpeIeTIeHHs BEpOITHOCTU cOObITUSA. CBOMCTBA BEPOSITHOCTH.

Teopema crioxkeHHs BEpOSATHOCTEH. TeopeMbl O BEpOSATHOCTU MPOTUBOIIOIOKHBIX COOBITHH, HEBO3-
MOXKHBIX COOBITHH, COOBITHIA, 00Pa3yIOIIHMX MOJHYIO TPYIIITY.

VYcnoBHas BEpoATHOCTh. TeopeMa yMHOXKEHUs BEpOsITHOCTEN. CIIEICTBUS TEOPEM CIIOKEHUS U YMHO-
KEHHSI: TeOpeMa CIOKEHHUS BEPOSITHOCTEH COBMECTHBIX COOBITHI, (hopMyIia MOITHON BEpOATHOCTH, hopMmyia
baiieca.

Cxema bepunymmm. ®opmyna beprymnu. ®opmyna Ilyaccona. JlokansHas u uHTErpaibHasT GOPMYJIBI
Myaspa-Jlamaca.

City4aiiHble BETMYUHBI: TUCKPETHBIE U HENPEPBIBHBIC BEIUYHMHBI. 3AKOHBI PACIIPEACIICHHUS TUCKPET-
HBIX CIYYalHBIX BETMYMH: MHOTOYTOJBHUK paCIpelesieHHs, Pl pacipeaeiaeHus, QyHKIUS pacrpeeeHus
u e€ cBolcTBa, OMHOMHUANILHOE pacnpezenenHue, pacupenenenue [lyaccona.

UYucnoBble XapaKTEPUCTUKU AMCKPETHBIX CIIy4alHbIX BEIWYMH. MaTeMaTudeckoe OXKUIAaHHE, THC-
Iepcusi U UX CBOMCTBA, CpeJHEE KBaJpaTHMUeCcKoe OTKJIOHEHHE. HempepblBHas ciydaiiHas BEJIMYMHA, €€
¢bynkuus pacnpeneneHus. [IMOTHOCTh pacnpeneneHns HENPEPHIBHBIX CIyYalHBIX BEIMYMH U €€ CBOWCTBA.
UucnoBble XapaKTEPUCTUKN HETIPEPBIBHBIX CIy4YalHbIX BeIMYUH. OCHOBHBIE 3aKOHBI PACIIPEIEIICHUs HEIpe-
PBIBHBIX CIy4YailHBIX BEJIMYMH: PABHOMEPHOE, [T0KA3aTEIbHOE U HOPMAJIbHOE PaCIIpEEICHUS.

3amaya MaTeMaTHYeCKOW CTAaTUCTUKHU. [eHepalibHas COBOKYMHOCTh W BBIOOpKAa. BuIbI BBEIOOPKH.
Crnioco6s1 oTOOpa.

Craructuueckoe pacrpeneieHue BbIOOpkH. Omnupuyeckas GyHkuus pacnpeneneHus. [lomuron u
rucrorpamma.

CrarucTryeckue OLICHKH IapaMeTpoB pacnpeneneHus. TOYHOCTh OLEHKH, HAlEeKHOCTb, JOBEPH-
TEJIbHBIN UHTEPBAJL.

JloBepuTenbHbIE MHTEPBAJIBI U1l HAPAMETPOB CIAYyYAHON BEIMYMHBI, pACPEICTICHHON M0 HOpMaJlb-
HOMY 3aKOHY.

[IpoBepka craTucTHYeCKUX THUNOTe3. Meroa Haubonbiiero mnpapaonofodus. CraTucTUyecKue
METO]IbI 00Pa0OTKH IKCIIEPUMEHTAILHBIX JAHHBIX.

4.3 lIpakTHyecKkue 3aHATHS (CEMUHAPBI)

Ne Kon-Bo
Ne 3ansTHs Tema
paszena 4acoB

1 1 Martpunbsl. Onepanun Hag Marputiamu. Onpenenutens. OO0paTHas 2
Marpuiia. PaHr Matpuiisl

2 9 OcCHOBHBIE METO/IbI UHTETPUPOBAHUS 2

3 13 Juddepennmanbapie ypaBHEHHUS IEPBOTO MOPSIKA 2

4 15 Knaccuueckoe onpezeneHne BeposiTHOCTH. DopMysibl KOMOMHATOPUKHU 2

5 15 TeopeMmbl CIIOKEHUS U YMHOXEHHUSI BEPOSITHOCTEN 2
Uroro: 10

5.1 OcHoBHas 1uTEpaTypa

1. Boromosnos, H. B. Maremaruka : yue6Huk 17151 By30B / H. B. boromornos,
I1. K. Camoiinenko. — 5-e uzz., nepepad. u gon. — Mocksa : U3narensctBo HOpaiit, 2023. — 401 ¢. —
(Bricmiee oopazoBanue). — ISBN 978-5-534-07001-9. — Pexum gocryna : https://urait.ru/bcode/510750.
2. [unayes, B. C. Briciias maremaruka. [lonHbiil Kypc : yueOHuk juia 6akanaspos / B. C.
[umaves; [mox pen. A. H. Tuxonosa).- 4-e uza., uctp. u nom.. - Mocksa : IOpaiit, 2014. - 607 c.. - (baka-
nasp. bazossiit kypc) - ISBN 978-5-9916-3325-3.



https://urait.ru/bcode/510750

5.2 lono/iHMTeIbHAS JIUTEpPaTypa

1. boromonos, H. B. Maremaruka. 3agauu c pemnieHusiMH : y4eOHOe mocoOue Jyisi BY30B /
H. B. boromonoB. — 2-¢ u3x., nepepad. u gomn. — Mocksa : U3marensctBo FOpaiit, 2023. — 755 c¢. —
(Bricmiee oopazoBanue). — ISBN 978-5-534-16210-3. — Pexum gocryma : https://urait.ru/bcode/530619.

2. I'mcun, B.b. Maremaruka. Ilpaktukym : yueOHOe mocoOue mis By3oB/ B.b. I'ncun,
H. III. Kpemep. — Mocka : HznmarensctBo IOpaiit, 2023. — 204 c.— (Bricmee oOpa3oBanue). —
ISBN 978-5-9916-8785-0. — Pexxum noctyma : https://urait.ru/bcode/511699.

5.3 UnTepHeT-pecypchl

1. http://www.mccme.ru/  URL: MOCKOBCKHIA ILIEHTp HENPEPHIBHOTO MaTeMaTHYeCKOTO
o0Opa3oBaHUs

2. http://vilenin.narod.ru/Mm/Books/Books.htm Maremarnueckas 6ubanorexa

3. http://en.edu.ru/ EcTecTBeHHO-Hay4YHbII 00pa30BaTeIbHBIN MOPTAT

4. Becrauk MockoBckoro Yuuepcutera. Cepusi 1. Maremarnka. MexaHuka: xypHal. — M.:

ArenctBo «Pocnieuarsy - mepruoanYECKOe HAYYHOE M3IaHHE OTPakaeT TEeMAaTUKy BXHEHIINX HaIpaBlICHUN
TEOPETHYECKUX MCCIICIOBAHUN 1T0 MaTeMaTHKe U MexaHuKe. - http:// vestnik.math.msu.swstart-in-fr.html

5. Anrebpa u ananus: xypHai.- Caakr-IlerepOyprckoe otaenenne MareMaTuyecKoro HHCTUTY-
ta uM. B. A. CrexnoBa PAH http://www.pdmi.ras.ru/AA

6. Huddepennunansubie ypaBHeHus: xypHai. — M.: MAMK "Hayka /Murtepnepuonuka'.-
http://nasb.gov.by/eng/publications/difur/index.php

5.4 IlporpamMHoOe obecnieuenne, mpodeccnoHaIbHbIE 0a3bl JAHHBIX M HHGOPMALIMOHHbIE
CIPaBOYHbIE CHCTEMBI COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJIOT Wil
OmnepanmonHnas cuctema PEJ[ OC
[MTaker oducubix npunokenuit LibreOffice (Writer, Calc, Impress, Math, Draw, Base)
CAIIP Kommnac-3D
7zip — apxuBarop: P7Zip
. Beb-6pay3ep ¢ mognepxkkoit 'OCTorckoro mudposanus 1ist padotsl ¢ [T C (rocHC):
Chromium
6. Ilporpamma mist cozmanust 1 00pabOTKU PacTpOBOM Tpa UKy ¢ YACTHIHON MOIIEPIKKON PabOTHI ¢
BeKTOpHOH rpaduxoii: GIMP
7. Tlpoctoii pexaktop ¢aiimoB PDF: PDFedit
8. http:/newgdz.com/spravochnik CripaBouHUK 110 BBICIICH MaTeMaTHUKE
9. http://aist.osu.ru/ AMCCT OI'Y - aBromMatu3upoBaHHasI HHTEPAKTUBHAS CUCTEMa CETEBOTO TECTH-
poBanus OI'Y

DAl

6 MarepuaibHO-TEXHMYECKOe o0ecnevyeHue TUCHUIINHBI

JleK1IMOHHBIE U MMPAKTUYECKHE 3aHATHS MPOBOASATCS B YUEOHBIX ayJUTOPHSIX.

AyIuTOprn OCHAIIEHBI KOMIUIEKTaMH YYEHUYECKOM MeOent, TEXHUUYECKUMH CPeJICTBAMU 00y4eHus,
CITYXaIMMU JJIs PEACTABICHUS yueOHOM nHbOpMauu OOJIBIIION ayTUTOPHUH.

[Tomerienue UIst CaMOCTOATENBHOIN paboThl 00yUYarOIINXCsl OCHAIIEHBI KOMITBIOTEPHON TEXHHUKO,
MOIKJTFOUEeHHOM K ceTh "MHTepHeT", 1 obecrneueHrneM JOCTyIa B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-
oOpasoBarenbHyto cpeny punmana u OI'V.

K paboueit npozpamme npunazaromes:

@DOoH/ OIICHOYHBIX CPEJCTB LIS IPOBEICHHS POMEKYTOUHON aTTECTalUU O0YJaIOIIHXCS IO JTUC-
UILIMHE;

Meroanueckre peKOMEHIAIMH [T 00YYarOIIUXCSI 0 OCBOCHHUIO AUCIUTUINHBL.


https://urait.ru/bcode/530619
https://urait.ru/bcode/511699
http://www.mccme.ru/
http://vilenin.narod.ru/Mm/Books/Books.htm
http://en.edu.ru/
http://vestnik.math.msu.su/
http://vestnik.math.msu.su/start-in-fr.html
http://www.pdmi.ras.ru/
http://www.pdmi.ras.ru/
http://www.pdmi.ras.ru/AA
https://elibrary.ru/publisher_about.asp?pubsid=766
http://nasb.gov.by/eng/publications/difur/index.php
http://newgdz.com/spravochnik
http://aist.osu.ru/

JIUCT
corJjiacoBanusi padoueii mporpaMmsI

Hanpasnenue noarotoku 13.03.02 dnexmposnepeemuka u 31eKmpomexHuKa

KOO U HAUMEHOBAHUE

[Mpodwib: dnexkmpocnaborcernue

Hucuunnuua: 51./[.5.17 Mamemamuka

dopma 00yUueHUS: 3d0UHAs

I'om nabopa 2023

PEKOMEHJIOBAHA na 3acenanuu kadenpsl
OO/l u IT-texHOIOTHH

HaumeHosaHue Kagpeopwvl

npotokoa Ne 1 ot "31" aBrycra 2023 1.

OTBETCTBEHHBIN UCTIOTHUTENb, U.0. 3aBEIYIONIEr0 Kadeapon %
OO/l u IT-TexHonorui / JLK. Adanacosa
HaumeHosanue Kageopvl noonucy pacuiughposra noonucu
Hcnonnumenu: [,ﬁ—
Honent kadbenapet OO/ u IT-rexHosNOTNMI / JLK. AdanacoBa
007ACHOCTIL noonuce pacuugposra noonucu
dondicHoCmb noonuce pacuughposxa noonucu

OAOBPEHA na 3acenganun HMC, npotokos Ne 1 ot "31 " aBrycra 2023 r.

peacenarens HMC %’7 ~ JLIO. ITonsikoBa
noonucs pacuugposka noonucu

COTJIACOBAHO:

3aBenyronmit kabeapoit DT W A.B. bornanos

noonuco

P
3aBeayIoNTHii OMOIHOTEKOM W/

pacwugposra noonucu

C.H. Ko3zak

noonucs

pacuugposka noonucu
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