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1. lleau u 3aaa494 JUCUMILJIUHBI

Pabouas mnporpamma aucuuiuidHbel «Bouicwas mamemamurkay (b1.0.7) (namee —
JTUCIUIIMHA) COCTaBlIeHA B COOTBETCTBUU C TpeOoBaHUSIMH (heaepaIbHOr0 TOCyIapCTBEHHOIO
00pa30BaTeNLHOTO CTaHIAPTa BBICIIETO0 0Opa3oBaHus 1Mo HampapieHuto noaroroBku 08.03.01
«Cmpoumenvcmeoy (nanee - O®I'OC BO), yrBepxkaenHoro «31» wmas 2017 r., npukas
Muno6pnayku Poccuiickoit @eneparn Ne481c m3MeHEHHSAMH, YTBEP)KICHHBIMH IpPUKAa3aMU
Muno6puayku Poccuiickoit @eneparuu ot 26 HossOpst 2020 r. No 1456 u ot 08.02.2021 Ne&3.

Lenbto n3ydeHuss QUCHUILIMHBL SBJISETCS OCBOCHHE TEOPETUYECKUX OCHOB U Pa3BUTHUE
MPAKTUYECKUX HABBIKOB IPUMEHEHHS MaTeMaTHYeCKUX METOJIOB, IOBBIIICHHE KYJIbTYPHI
MBIIUICHHSI, CIOCOOHOCTH K 0000IIEHUTO, aHATN3Y, BOCIIPUSTUIO HHPOPMAIIHH, TTOCTAHOBKE IIEITN
U BBIOOpY MyTeil €€ JOCTHKEHHUS.

JUig nOoCTUKEHUS LeNU IUCLHUIUIMHBI PELIatoTCs CAEAYIOLUE 3a0auu:

— YMEHHUE peIlEeHUS OCHOBHBIX MaTeMaTHYECKHX 3aJad C JIOBEJACHHUEM DPEIICHHS /0

MIPAKTUYECKH MIPUEMIIEMOTO Pe3yJbTara,;

— ycCBOEHHE 0a3MCHBIX MAaTeMaTH4YECKUX MOHATUH, METOJI0B, MOJENEH, TPUMEHIEMbIX
MIPU U3YYEHHUH €CTECTBEHHOHAYYHBIX U CTICHUAIBHBIX TUCIUILIHH;

— TpuoOpeTeHHe OMbITa MPOCTEHIIEr0 MAaTEMAaTUYECKOTO UCCIEA0BaHUS PUKIIATHBIX
BOIIPOCOB (IIEPEBO/JI PeaTbHOM 3a/1a4l HA MaTEMaTHUECKH SI3bIK, BBIOOP METOAOB €&
pelIeHNs, B TOM YHCJI€ U YUCIICHHBIX, OLIEHKA ITOJIyY€HHBIX PE3YJIbTaTOB);

— Ppa3BUTHE CIIOCOOHOCTU CAMOCTOATEIHHO pa30UpaThCs B MaTeMaTHUECKOM armapare,
coJieprKalieMcst B TUTepaType, CBI3aHHOM CO CIEeMaTbHOCTHIO.

2. [lepeveHnb IJIAHMPYEMBbIX Pe3yJIbTATOB 00yUYeHHs MO TUCIHUILIUHE,
COOTHECEHHBIX C YCTAHOBJIEHHBIMHU B 00pa30BaTe/IbHOI MPorpaMMe HHAMKATOPaAMHU
JOCTUKeHHA KOMIIeTeHIIUIA

[TnanupyembIMH pe3yabTaTaMu OOy4YeHHUs MO JUCLHUIUIMHE sBIseTcs (POpMUPOBAHUE Y
oOyyaromuxcsi KOMIETeHIIMM u/uinu 4actu kommnereHuud. CPopMUPOBAaHHOCTh KOMIETEHLIUH
W/WJIN YaCTH KOMIETEHIMH OIIEHNBAETCs € MOMOLIbI0 HHIUKATOPOB JOCTHKEHHUS KOMITETEHIIHH.

NuaukaTopsl 10CTHKEHUS

o Pe3yiabTaThl 00YVUEeHHUA MO JUCHUILINHE (MOIVJIIO
KOMIIeTeHIu i y y AUHCTL (mony.io)

OIIK-1. Cnocoben pewiams 3a0auu npogheccuonanvHoll 0esmenrbHOCmu Ha OCHO8e
UCNONIb308AHUS MEOPEMUUECKUX U NPAKMUYECKUX OCHO8 eCIMeCMBEHHbIX U MEeXHUYECKUX HAYK,
a MaKce MamemamuyecKko2o annapama

OIIK-1.1.1. 3naem Obyuarowuiics sHaem:

meopemuyecKkue u OCHOBHbLE NOHAMUS U MEMOObL TUHENHOU aneedpbl,
npakmudeckue 0CHO8bl AHATUMUYECKOU 2eoMempulU, MamemMamuiecko20 aHaIu3d,
ecmecmeenHbIX U ougpepenyuanoHvlx ypasHeHul, YUCI08bIX U
MEeXHUYECKUX HAYK, a makce | QQYHKYUOHATbHBIX P08, Meopul 6epOIMHOCMEN U
Mamemamuyeckozo Mamemamuyeckol Cmamucmuxu.

annapama 071 peweHusl
3a0a4 npogeccuoHanbHoU

oesmenbHOCmuU

OIIK-1.2.1. Ymeem pewams | Obyuarowuticss ymeem:

3a0auu npogheccuoHanrbHoU UCNONL306AMb  MaAmMeMamuieckuil annapam Ojisi peueHus.
oeamenbHOCmU ¢ 3a0au  npu  NPOEKMUpOBaHUU 30AHUL, COOPYHCEHUl U
UCNoIb308aHUEM UHIHCEHEPHBIX KOMMYHUKAYUU.

meopemu4ecKux u
npakmu4eCcKux OCHoe




NuaukaTopbl 10CTHKEHNUS
KOMIIETeHIM A

PesynbTaThl 00y4eHHs 110 AUCHHUILINHE (MOLYJIIO)

ecmeCcn6eHHbIX U
MexXHu4ecKux HaykK, a makxoace
mamemamudecKkozco
annapama

3. MecTO JTUCUMILJIMHBI B CTPYKTYpPe OCHOBHOM NpodeccuoHAJIbHOMI

o0pa3oBaTeIbHON NPOTrPaMMBbI

JluciummHa OTHOCUTCS K 00s3aTesIbHOM YacTH OJ10Kka 1 «JluciuniInabl (MOLYIIN ).

4. O0beM TUCHMILUIMHBI U BU/bI Y4eOHOH padoThI

Jlnist ouHO# POpMBI 00ydeHUs

. Bcero Moayab
Bup yuyeOHoii padoThI 4ACOB 1 5
KonTakTtHas pabota (1o Bugam y4eOHbIX
SQHSITHA ) 144 80 64
B Tom uuce:
—  nexkiyu (JI) 64 32 32
— mnpaktuueckue 3anarus (I13) 64 32 32
— nabopaTtopHbie paboTsl (JIP) 16 16 -
Camocrostensnas pabora (CPC) (Bcero) 72 28 44
KonTpons 72 36 36
dopma KOHTPOJIs (TPOMEKYTOUHOM aTTECTAllMN) 20 €] €]
OO01mast TpyA0eMKOCTE: vac / 3.e. 288/8 144/4 144/4
Jlnst ouHO-3a049HOM (popMbl 00yueHus (st mpoduis «Bodochaboicenue u
60000MBEOCHUEY)
Bup yueoHoii padornl Beero Monyan
4acoB 1 2
KonTtakTHas padoTa (1Mo BugaM y4eOHbIX
3aHSITHIA) 60 28 32
B ToM uucne:
—  nekiun (JI) 30 14 16
— npaxkTtuueckue 3anarus (I13) 24 10 16
— nabopatopuslie padoTsI (JIP) 4 4 -
CamocrtosrensHas padora (CPC) (Bcero) 156 80 76
KonTtpop 72 36 36
dopma KOHTPOJIs (TPOMEKYTOUHOM aTTECTAIIMN) 293 €] €]
OO61mast TpyA0eMKOCTh: Yac / 3.€. 288/8 144/4 144/4

Ipumeuanue: «@opma kKoHmponsy — sxk3amer ().




5. CTpykTypa u coaep:kaHue QM CUUILITAHbBI

5.1. Pazens! AMCIMIUIMHBI M COAEPKaHUE PAaCCMaTPUBAEMBIX BOIIPOCOB
Jist ouHO# popMBI 00yUeHUs

HaumenoBanue
pasaeaa
JTUCIUIIINHDI

Conep:xkanue pasaena

HNuaukaropsl
NOCTHKeHUS
KOMIIETEeHIH i

Mooynw 1

Jluneiinas anreOpa u
aHAIUTHYCCKas
reoOMeTpHs

Jleknmusi 1. Matpunbl U JIEWCTBHS HAJ HHUMH.
OOparnas marpuna. Panr MaTpuiibl, BEIYUCICHHE
panra. Ornpenenurenn BTOPOIO UM TPETHETO
nopsAaKkoB. OIpenenuTenu BbICIIUX OPSIKOB.
CBolicTBa ONpeeuTeIeH.

Pemenune cucrem JIMHEHHBIX anreOpanyecKux
ypaBHeHui: metonel Kpamepa, T'aycca wu
MarpuuHblid. Teopema Kponekepa-Kanemm.
Jlekmnus 2. BekTopsl v JIMHEHHBIC ONlepaIiuy Hal
HUMH. JleKapTOBBI KOOpPJAMHATBI  BEKTOPOB.
CkanspHoe, BEKTOPHOE u CMEIIaHHOE
IIPOU3BECHUS BEKTOPOB. JInneiinas
3aBUCMUMOCTh W HE3aBUCUMOCTb  BEKTOPOB.
PasmepHoCTh M 0a31UC IMHEWHOTO MPOCTPAHCTRA.
Jlekuus 3. [Ipsimas Ha MIocKOCTU. YpaBHEHUS
npsAMod. Yronm Mexnay npsameiMH. llpsmas u
IJIOCKOCTh B TPEXMEPHOM  IIPOCTPAHCTBE.
VYpaBHEHUs NPAMON U IJIOCKOCTH. YTOJI MEXIY
MPSMBIMH, INIOCKOCTSAMHU, IPSIMOM U TJIIOCKOCTHIO.
PaccrosHust or TOYKM g0 TNpAMOM M 10
IUIOCKOCTH. B3anMHOE pacnoiokeHue npsMbIX U
IIJIOCKOCTEM.

IIpakTnyeckoe 3austue 1. JledictBus ¢
MaTpullaMd.  Beluncinenue — onpeaenuTenci.
OO0parHas MaTpuLa.

IMpakTuyeckoe 3amsitme 2. PemieHne cucrem
JMHEWHBIX anreOpanvyeckux YpaBHEHUIl: MeToJ
Kpamepa n MaTpu4HBIN METOJ PELICHUS CUCTEM.
Panr marpunel. Teopema Kponekepa-Kamnemnn.
HccnenoBanue CUCTEM JIMHENHBIX
anreOpandyeckux ypaBHeHHH. Pemenue cuctem
metozioM ["aycca.

Ipakrnueckoe 3ausitue 3. BEKTOPHI.

[Ipssmasg Ha mmockocTH. PaznuuHble ypaBHEHUS
IJIOCKOCTH B IPOCTPAHCTBE. YTOJI MEXKIY
IIOCKOCTSIMU. VYpaBHeHns IPSAMOi B
IIPOCTPAHCTBE. YTOJ MEKIY IPSAMBIMH, IPSIMOU U
IIJIOCKOCTBIO. PaccTossHUS OT TOYKH 10 IPSAMOM U
10 IUIOCKOCTH. B3amMHOe  pacnoisiokeHue
MPSIMBIX U IJIOCKOCTEMN.

JladopaTopHoe 3ansitue 1.

JlabGopaTopHast pabora «Haxoxxnenne obOpatHOU
MaTpULBI».

OIlIK-1.1.1
OIllIK-1.2.1




n/n

HauMenoBanue
pasnena
JTUCIHUIINHBI

Copaeprxanue pasiena

HNuaukaropsl
JOCTHKEHUS
KOMIIeTeHIInii

CamocrositeanHast pa6ora. COOCTBEHHBIC YHCIIA
1 coOcTBeHHBIE BEKTOPHI MaTpuil. (1. 2 (Tema 1)
u3 pazzena 8.5)

KpuBbie BTOporo nopsijaka: OKpyHOCTb, JUIHIIC,
runepoomna. (. 3 (Jlekuus 5, rnasa 2) u3 pazaena
8.5) IMoastpuas cuctema koopauHat (1. 3
(JIexnus 2, rnasa 1) u3 pazzuena 8.5).

Matematuueckuii
ananus, Yacte 1.

Jlexuust 4. MHOXXeCTBa U ONE€paLUU HAJl HUMHU.
Hucnosbie MHOXkecTBa. KBaHTOpBI. DyHKIIMU.
YucnoBble NOCIEN0BATENBHOCTH U UX NPEACIIBI.
Henepogo uucino. [Ipenens GpyHkmmii, cBOWCTBa
IIPENIEI0B, OCHOBHBIE TEOPEMBI O IIPEIEIIax.
BeckoneuHo mainbie 1 OECKOHEYHO OOJIbIIHE
¢ynkuuu. CpaBHEeHHE OECKOHEUHO MaJbIX
GyHKIHH.

Jlekums 5. HenpepbIBHOCTh PYHKIINI B TOUKE U
Ha oTpe3ke. CBoicTBa (hyHKIMH, HETIPEPBIBHBIX
Ha oTpe3ke. Pa3pbiBbl QyHKIUN 1 UX
knaccuukanus. [IponsBoanas pyHkuuu, ee
CMBICJ B Pa3JIMYHbIX 3a/1a4ax.
HuddeperunpyemMocTs GYHKIIUN B TOUKE U HA
otpeske. [IpaBuna u popmyist
middepernmpoBanusi. Tabaua NpoOU3BOIHBIX.
Huddepenunan u ero reoMeTpUIECKU CMbICI.
WNuBapuantHocTs popMbl quddepeHmuana.
Jlekuust 6. IlpouwsBoanbie u AuddepeHnab
BbICHIMX MOPsAKOB. Teopemsl Poms, Jlarpanxa,
Komm. IlpaBuno  Jlomurans.  PackpsiTue
HeomnpeneneHHocrel.  ®opmyna Tednmopa ¢
OCTaTOYHbIM wieHoM B ¢opme Jlarpanxa.
PaznoxxeHue  sneMeHTapHbIX  (QYHKIMH 1O
¢dopmyine Teitnopa.

Jlekums 7. DKCTpeMyMbI (PYHKIIH.
Heo6xoanMble 1 10CTaTOYHBIE YCIOBUS
sKkcTpemyMa. MccnenoBanue Bo3pacTanusl,
yOBIBaHUS, BBITYKJIOCTH M BOTHYTOCTH (DYHKIIMH.
AcumnToTsl pyHkumid. O6mas cxema
uccleoBaHusl (PyHKIIMH U TIOCTPOCHHUS e
rpaduxka.

IIpakTnyeckoe 3ansiTue 4. KoMmmiekcHble uncia
Y JEUCTBUS HaJl HUMHU. AnreOpandeckas,
TPUTOHOMETpUYECKasl U MIOKa3aTeabHast (OPMbI
KOMIUIEKCHOTO yncia. Popmyna Dunepa.
IIpakTnyeckoe 3ansitue 5. OyHkiun. CioXHbIE
1 oOpaTHble QYHKIMH, TpadUKU QYHKIIHHA.
OneMeHTapHble QyHKIUU. Boruncienne
TIpeJIeIOB MOCJIE0BATEIbHOCTEN U PYHKIIHIA.

OIllIK-1.1.1
OIlIK-1.2.1




n/n

HauMenoBanue
pasnena
JTUCIHUIINHBI

Conep:xanue pa3aena

HNuaukaropsl
JOCTHKEHUS
KOMIIeTeHIInii

IMpakTuyeckoe 3ansarue 6. HenpepriBHOCTH
¢GbyHKIMHU B TOUKe. Pa3pbiBbl QyHKIMI U UX
Kiaccuukanus.

IpakTuyeckoe 3anusitue 7. Tabnuma
MPOU3BOIHBIX. BbIUKClIeHHE TPON3BOTHBIX
CIIOXKHBIX (PYHKITUH.

IpakTnyeckoe 3ausitue 8. Mccienopanue
(YHKIHHA ¢ TOMOIIBIO MTEPBOI IPOU3BOTHOM.
MOHOTOHHOCTbD U IKCTPEMYMBI (PYHKIIUH.
HccnenoBanue GyHKIHHN ¢ TOMOIIBIO BTOPOM
MIPOU3BOIHOM, HAX0K/ICHUE UHTEPBAJIOB
BBIYKJIOCTH U BOTHYTOCTU (DYHKIIUN U TOUEK
neperu6a. Haxoxnenue acuMnrot rpaduxa
¢bynkun. [Toctpoenue rpaduka GyHKIMH €
MTOMOIIBIO TPOU3BOAHBIX.

JlaGopaTopHoe 3aHsiTHE 2.

[TpousBonHbie GQyHKINH, 3aJaHHBIX
napaMeTpu4ecKy U HessBHO. Brruucienue
MIPOU3BOIHBIX BBICHIMX MOPSIAKOB. PackpbiTie
HEOTMpeeIEHHOCTEH.

CamocrosiTeJbHast padora. 3aMedaTelIbHbIC
npexaens! (1. 1 (§17) u3 pazngena 8.5).
DKBHUBAJICHTHBIE OECKOHEYHO MaJible ()yHKIIHH
(m. 1 (§18) u3 paznena 8.5).

MareMaTH4eCKUi
aHamm3, Yacts 2.

Jlexkuusi 8. ®yHKIIHM HECKOJIBKUX MEPEMEHHBIX,
OCHOBHBIE ONpEETICHNS, TeOMETPUUECKHIM
CMBICII, TIPE/IEITBI, HEMPEPHIBHOCTH.
Huddepennnpoanne GyHKINNA HECKOIBKIX
MEePEMEHHBIX, YaCTHBIE TIPOU3BOIHBIE,
muddepentmansl. Juddepenumrponanue
CIIOKHOU M HesiBHOW (yHKIMH. YacTHbIE
MIPOU3BO/IHBIE U TGP epeHIIanbl BEICIINX
TTOPSIKOB.

Jlexuust 9. DxcTpeMyMbl QYHKIIUI HECKOJIBKUX
nepeMeHHbIX. HeoOXxomumble yCIoBus
sKcTpeMyMa. JloctaTouHbIe yCIOBHS
sKcTpeMyMa ([l YHKIIMH JIBYX EPEMEHHBIX).
Jlexuus 10. [TepBooOpa3Has u HeonpeaeIeHHbIH
uHTerpai. CroiictBa unTerpanos. [IpaBuna
MHTETPUPOBAHUS U TAOJIHIIa HHTETPAJIOB.
WuTerpupoBanue 1Mo yacTsM U METO]T 3aMEHBI
IIEPEMEHHOM.

Jlexkuusa 11. Pa3nosxenne MHOTOWIEHA Ha
MHOXUTENH. PazinoxkeHne paroHaIbHBIX
npo0eit Ha mpocTenIre Apoou.
WuTerpupoBanue palMoHaIbHBIX Jpo0eit.
WuTerpupoBanne HEKOTOPHIX UPPAITMOHATBEHBIX
Y TPAHCUEHJACHTHBIX (DYHKITUA.

OIlIK-1.1.1
OIllIK-1.2.1




n/n

HauMenoBanue
pasnena
JTUCIHUIINHBI

Copaeprxanue pasiena

HNuaukaropsl
JOCTHKEHUS
KOMIIeTeHIInii

Jlexuus 12. OnpeneneHHbIil UHTETpajl U €ro
cBoiictBa. ®opmyna Hrrorona-Jleiioauia u ee
IIPUMEHEHUE I BBIYUCIICHUS OIIPEIETICHHbBIX
WHTETPpaJioB. 3aMEHAa MEPEMEHHON U
MHTErPUPOBAHUE T10 YacTs B OIPECIEHHOM
UHTErpaje.

Jlexuusi 13. HecoGcTBEHHBIE MHTETPAIIBI C
OECKOHEYHBIMU IPEJIaMU U OT
HEOrpaHUYEHHBIX (DYHKIIHIA, UX CBOWCTBA,
CXOJUMOCTb.

Jlekums 14. BelunciieHue OBOMHBIX U TPOMHBIX
WHTETPAJIOB  NOBTOPHBIM  MHTETPUPOBAHUEM.
[lonsiTe 0 3aMeHEe NEPEMEHHBIX B JBOWHBIX U
TPOMHBIX UHTErpajax.

Jlekums 15. IIpunoxeHust KpaTHbIX UHTETPAJIOB.
Jlekums 16. KpuBonuHeliHble HHTErpaibl O
JUIMHE YT, UX CBOWCTBA U BBIYUCIICHUE.
KpuBosnnHelinble HHTErpasbl 10 KOOPAUHATAM,
HX CBOWCTBA U BhIuUcCIIeHUE. [Ipunoxenus
KPUBOJIMHEWHBIX UHTETPAJIOB.

JlaGopaTopHoe 3ansiTue 3. BbIuncieHne YaCTHBIX
MIPOU3BOIHBIX.

HuddepernnrpoBanue cI0KHON 1 HEIBHON
¢bynkuii. Mcnonb3oBanue quddepenmnmana B
MPUOIMKEHHBIX BBIYUCICHUSIX.

JlaGopaTopHoe 3aHsiTHE 4. DKCTPEMYMBI
¢byHKIMU 1BYX nepeMeHHbIX. Haxoxaenue
HauOOJIBIIET0 U HANMEHBILETO 3HAUYCHUS
(yHKIIMHM B 3aMKHYTOM 00J1acTH.

JlaGopaTopnoe 3ausTue 5. [IpousBoaHas mno
HaIPaBJICHUIO U TPAJMEHT CKaJISIPHOIO MOJIs.
IIpakTnyeckoe 3ansitue 9. HerocpeacrseHnoe
UHTErPUPOBAHUE.

Meron nmoaseneHus oy 3Hak nuddepeniuana u
3aMeHbI iepeMeHHol. IHTerpupoBanue no
yacTsMm. CBeieHre HHTETpaia K cede
MOI00HOMY.

IpakTuyeckoe 3ausitue 10. UHTErpripoBanue
JIpoOHO-pallMOHATBHBIX (PYHKIIUH.
WHTerpupoBanue npocTenmmx
UPPaLMOHAIBHBIX U TPUTOHOMETPHUYECKHUX
GbyHKIUH.

IpakTuyeckoe 3ansarue 11. OnpeneneHHbIN
WHTErpa.

JlaGoparopHoe 3ausiTue 6. Jlaboparopnas pabora
«MHTeTrpansl.

[TpubnuxeHHOe BHIUMCIIEHUE ONPEIETICHHOTO
WHTErpana




n/n

HauMenoBanue
pasnena
JTUCIHUIINHBI

Copaeprxanue pasiena

HNuaukaropsl
JOCTHKEHUS
KOMIIeTeHIInii

Ipakrnueckoe 3ausitue 12. HecoOcTBeHHBIC
WHTETPaJIbl 10 HEOTPAHUYEHHOMY IIPOMEKYTKY.
Ipakrnueckoe 3ausitue 13. HecoOcTBeHHBIC
WHTErpabl OT HEOTPAHUYEHHBIX (PYHKIIHIA.
JlaboparopHoe 3ansiTHe 7.

['eomeTprueckne U MEXaHUYECKHUE MPUIIOKEHHUS
OMpeJIeJICHHOTO UHTErpajia

IpakTuueckoe 3ansitne 14. Beruncienue
JIBOWHBIX UHTETpajnoB. [IoBTopHOE
WHTETPUPOBAHUE.

IIpakTuyeckoe 3ausitue 15. Beruncienue
TPOWHBIX UHTErpanioB. [loBTopHOE
WHTETPUPOBAHUE.

IMpakTnyeckoe 3ausitue 16. Beruncinenne
KPUBOJIMHEWHBIX UHTETPpaJIOB | poja.
JlaGopaTopHoe 3ansaTHe 8. Beruncienue
KPUBOJIMHEWHBIX UHTETPAJIOB 2 poja.
CamocrositesbHas padora. KacarenpHas
IJIOCKOCTh M HOpMaJb K roBepxHocTH (1. 1 (§45)
u3 pasaena 8.5). YcinoBHbIM skcTpemyM (1. 4
(JIexus 41, rnaBa 7) u3 pasnena 8.5).
[ToBepxHOCTHBIE UHTErpaibl 1 U 2 poaa.
®opmyna Octporpanckoro-I'aycca (. 1
(§57,58) u3 pazaena 8.5).

Mooyns 2

HuddepenunanbHble
YpaBHEHHUS.

Jlekums 17. 3agaun, npuBOAIIUE K

g depeHINaTbHbIM YPAaBHEHUSM.
Juddepenunanbable ypaBHEHHS EPBOTO
nopsanka. 3agauya Komm. Teopema
CYLIECTBOBAHMSI U €JUHCTBEHHOCTH PELICHHUS
3anayn Komm.

Jlexuusi 18. OcHOBHBIE KJIacChl ypaBHEHMI,
MHTErPUPYEMBIX B KBaJpaTypax: ypaBHEHUS C
pasaeNAIOIUMHUACS IEPEMEHHBIMU U
OJIHOPO/IHBIE, TUHEHBIE /1.y. IEPBOrO MOPAIKA U
7.y. B IOJHBIX JU(depeHnnanax.

Jlexuus 19. luddepennnanpapie ypaBHEHHS
BbICIINX NopsAKoB. 3anaya Komm. [TonsTue o
KpaeBbIX 3aJa4yax. Y paBHEHUS, JOMyCKalOIINe
MIOHWKEeHUE nopsAaKa. JIunenHble
muddepeHIManbHble YpaBHEHUS: OHOPOAHBIE U
HeoHOpoHbIe. O01Iee pereHHe.
@yH/1aMEHTAIIbHASI CUCTEMA PELICHU.

Jlekuus 20. HopmanbsHas cucrema
muddepeHIManbHBIX ypaBHeHHH. 3anada Ko
U TEOpEMa CYIIECTBOBAHUS U €INHCTBEHHOCTH.
Cucrembl TUHEHHBIX U depeHITnaTbHBIX
YpaBHEHUH C MMOCTOSTHHBIMH KOA(PPHUIIMEHTAMHU.
IIpakTnueckoe 3anaTue 17. Pemenue n.y. ¢

OIllIK-1.1.1
OIlIK-1.2.1




n/n

HauMenoBanue
pasnena
JTUCIHUIINHBI

Copaeprxanue pasiena

HNuaukaropsl
JOCTHKEHUS
KOMIIeTeHIInii

Pa3ACIAIOMIUMUCS TIEPEMEHHBIMU M OJTHOPOIHBIX
1.y. TIEpPBOTO MOPSAKA.

Pemenue nuHelHBIX 1.y. IEPBOro MOPSIIKA,
ypaBHeHUH BepHyIM U A.y. B MOJHBIX
muddepeHnuanax.

IIpakTHyeckoe 3ansTHe 18.
Juddepenunanbabie ypaBHEHUS BBICIIHX
MOPSAZIKOB. Y paBHEHUS, JOMYCKAIOIINE
MMOHM)KEHUE TTOpsAKa. Perenue nTmHeHbIX
OJTHOPOJHBIX [I.y. BTOPOTO MOPsIJIKa C
MOCTOSTHHBIMU K03 punimeHramu.
IpakTuyeckoe 3anaTue 19. Meton Jlarpanxka
JUISL PEUICHUS JINHEHHBIX HEOAHOPOIHBIX J1.Y.
BTOPOT'O MOPSAKA C MTOCTOSHHBIMU
KOd(PHUIHEHTaAMH.

Pemennie TMHEIHBIX HEOAHOPOAHBIX [1.Y.
BTOPOTO MOPSAKA C TOCTOSHHBIMHU
koahdunrentamu. Pemenue nuHEeRHBIX
HEOJHOPOHBIX J.y. BTOPOTO MOpsAKA C
MTOCTOSTHHBIMH KO3 (UIIUCHTAMH.
Ipakruyeckoe 3ansTue 20. Pemenne cucrem
JTUHENHBIX YPAaBHEHUN METOJIOM HCKIIIOUEHUS.
CamocrosiTesibHasa padora. YuciaeHHoe
MHTErpUPOBaHNE OOBIKHOBEHHBIX

g depeHManbHBIX ypaBHeHUH (1. 5 ['nasa 10,
nekuus 68) u3 paznena 8.5).

YucioBele U
(GyHKIIMOHATIbHBIE
PAIBL

Jlexuus 21. Yucnossie psaasl. CXOAUMOCTh U
cymma psaa. Heobxonumoe ycioBue
CXOJMMOCTH. JIeCTBUS CO CXOISIIITUMUCS
psanamu. Pa1bl ¢ NOIOKUTENBHBIMYU YJIEHAMM,
MIPU3HAKU CXOJUMOCTHU. 3HAaKOIIEPEMEHHBIE
pAAbBL, pAIbl ¢ KOMIUIEKCHBIMU YJIEHAMM.
AGcomtoTHas U yClIoBHas cxoaumocTh. [TpusHak
Jleitonuna. CoiicTBa aOCOIIOTHO CXOIAIIUXCS
PAIOB.

Jlekuus 22. ®yHkimoHanbHbie psiabl. O0macTh
cxoaumocTu. PaBHOMepHas CXOAUMOCTb.
[Ipusnak Beliepmrpacca. CBolicTBa paBHOMEPHO
CXOJSIINXCS PAIOB: HETIPEPHIBHOCTH CYMMBbI
psna, nupdepeHnupoBaHie U HHTETPUPOBAHNE
psnoB. Crenennsle psaabl. Teopema Abens.
Pannyc u xpyr cxonumoctu. Paner Teinopa u
Makinopena. PaznoxxeHne aneMeHTapHbIX
¢byHkuuit B creneHnble psaabl. [Ipunoxenus
PAIOB.

IIpakTuyeckoe 3ansitue 21. MccnenoBanue
CXOJMMOCTH YHCJIOBBIX PSI0B. Psifbl ¢
IOJIOKUTETIbHBIMU YJIEHAMH.

Hccnenosanne cxoaquMoOCTH

OIlIK-1.1.1
OIlIK-1.2.1




n/n

HauMenoBanue
pasnena
JTUCIHUIINHBI

Conep:xanue pa3aena

HNuaukaropsl
JOCTHKEHUS
KOMIIeTeHIInii

3HAKOUYEPEYIOIINUXCS U 3HAKOIIEPEMEHHBIX
PsIOB.

IIpakTuyeckoe 3ansitue 22. Haxoxxaenue
MHTEpBaJIa CXOAUMOCTH CTEIICHHOTO psiaa. Psaabl
Teiinopa u Maknopena. Paznoxenue pyHkuuu B
creneHHou psaj. [Ipumenenue psjgoB K
NpUOIMKEHHBIM BbIUUCIIeHUsM. Pl Oypee.
CamocrositeqbHas padora. Psger Oypee.
l"apmonunueckuii ananus. (1. 7 u3 pazzgena 8.5)

Teopust
BEPOATHOCTEMN U
MareMaruyeckas
CTaTUCTHKA

Jlexuus 23. [IpocTpaHCTBO 37€MEHTapHBIX
coObITH. AnreOpa coObITuii. BeposaTHOCTS.
AKCHOMaTHYECKOE TIOCTPOEHUE TEOPUH
BEPOSITHOCTEM.

OnemMeHTapHas TEOpHs BEPOSITHOCTEN.
Kitaccnueckoe 1 reoMeTpuueckoe onpeieaeHue
BEPOSATHOCTH.

Jlekuus 24. ®opMyiia IOTHOW BEPOSITHOCTH.
®opwmyia baiieca.

Cxema bepnymu. Teopemsl [lyaccona u
Myaspa-Jlamnaca.

Jlexuus 25. JluckpeTHbIe C1y4aiiHbIe
BenM4HUHbL. DyHKIUSA paclpenecHus U ee
cBoMcTBa. MaTreMaTnyeckoe 0)KMIaHUE U
JUCIIEpCUs JUCKPETHOM CIy4ailHOW BEJIMYMHBI.
HenpepsiBHble cnydalinbie BeanurHbl. QyHKIHSA
pacnpeneseHus, INIOTHOCTb BEPOATHOCTH UX
B3aMMOCBSA3b U CBOMCTBA. MaTemaTndeckoe
OKUJAHHUE U JUCIIEPCUS HETIPEPHIBHOM
CIIy4aifHOM BEJTMYUHBI.

Jlexuusi 26. 3aKoHbI pacripeieeHus
JUCKPETHOM CIIy4aifHOW BEJIMYMHBI:
O6uHomuanbHbIH, [Iyaccona. 3akoHbI
pacrnpeeneHnsi HEPePbIBHOW CIy4ailHON
BEJIMYMHBI: [I0KA3aTEJIbHbIN, PABHOMEPHBIN.
Jlexuus 27. HopmanbHOe pacmpenesieHue U ero
ceorictBa. [IpaBuio Tpéx curma.

Jlexuusi 28. 3aKoH OOJNBIINX YHCEIL.
Hepasenctsa Yebsiesa. Teopems! bepryiiu u
UYeorimena. [{enTpanbHas npenenpHas TeopemMa
JIanynoBa. Teopema Myaspa-Jlamnnaca.
Jlexuus 29. ['eHepanbHast COBOKYITHOCTh M
BbIOOpKa. Bapuanuonusiit psa. ['ucrorpamma,
sMnupuyecKkas QyHKIUS pacipeereHus,
BBIOOpOYHAs CPETHSS U TUCTIEPCHUSI.

Jlexuus 30. CtaTuCTHYECKHE OIICHKU:

HCCMCIICHHBIC, BCP(I)CKTI/IBHBIC N COCTOATCIIHLHBIC.

[TorpemHocTh oneHku. JloBepuTenbHast
BEPOATHOCTb U IOBEPUTENbHBIN HHTEPBAI.
Onpenenenre He00X0TUMOro 00beMa BEIOOPKH.

OIllIK-1.1.1
OIllK-1.2.1




n/n

HauMenoBanue
pasnena
JTUCIHUIINHBI

Copaeprxanue pasiena

HNuaukaropsl
JOCTHKEHUS
KOMIIeTeHIInii

ToueuHble OLIEHKH MAaTEMATUYECKOTO OXKHUIAHUS
Y JUCIIEPCHH.

Jlexuus 31. [TorsiTHE O KpUTEPUAX COTIACHSI.
[IpoBepka runores3 o paBeHCTBE JI0JIEH U
cpennux. [IpoBepka runores o 3HaU€HUU
rapaMeTpOB HOPMAJIbHOT'O PACIIPECIICHMUS.
[IpoBepka runoTesbl 0 BUAE paclpeesICHuUs.
Jlexnus 32. [IpuHIMIT MaKCUMaIbLHOTO
IIPaBA0N0100Us U METOJI HAUMEHBILINX
KBaJpaToB.

Ipakrnueckoe 3ausitue 23. Anredpa COOBITHIA.
OrnpeneneHne BEpOSTHOCTH.

Kiaccuueckoe omnpeseneHue BEposSTHOCTH.
TeopeMbl CIIOKEHUS U YMHOKEHUS
BeposaTHOCTeH. HezaBucumMble coObITHS.
I[MpakTHyeckoe 3ansiTue 24.

®dopmyIa NOJIHON BEPOATHOCTH U (hopMyia
baiieca.

IMpakTuuyeckoe 3ansatue 25. Cxema bepuyiu.
Cxema bepnynnu npu 601bIINX 3HAYEHUAX N.
IpakTuyeckoe 3ansitue 26. J[luckpeTHoie
Clly4aiiHble BETUYUHBI (11.C.B). OyHKIUSA
pacnpenenenus. CocTaBieHHUE 3aKOHA
pacnpeneneHus 1.c.B. YuciaoBsle
XapaKTepUCTHUKH J1.C.B.

IIpakTHueckoe 3anaTHE 27. HenpepbiBHasA
cilydaiiHas BeauuuHa (H.c.B). OyHKIUA
IJIOTHOCTH PACIIPEAEIIEHUS U €€ CBA3b C
¢byHkueit pacnpenenenus. Yuciaopbie
XapaKTEPUCTUKHU H.C.B.

IpakTHyeckoe 3ausaTne 28. 3aKOHBI
pacripesienieHus /1.C.B. U H.C.B.. OMHOMUAJIbHBIMH,
[Iyaccona, paBHOMEpHBIH.

IMpakTnyeckoe 3ansiTue 29. Pemenue 3a1a4d Ha
HOpPMaJIbHBIN 3aKOH paclpeieeHUsl.
IIpakTueckoe 3anaTue 30. [lepBuynas
o0OpaboTtka BbIOOpKHU. [TonMron 4actor.
I'pynmupoBanHast BeiOOpKa. I 'ncrorpamma.
OMnupuueckast QyHKLIUS pacripeeneHusl.
YucaoBble XapaKTEpUCTUKH BEIOOPKH.
IpakTnyeckoe 3ansitne 31. Todyeunsie u
MHTEPBAJIbHBIE OLIEHKM MaTeMaTH4eCKOTO
OKUJaHUS U JUCIIEPCUU TeHepalIbHOMN
COBOKYITHOCTH.

IpakTuyeckoe 3ausitue 32. [I[poBepka runoTe3sbl
o BuJie pactpenenenus. Kpurepuii [Iupcona.
CamocrosiTesibHasi padoTa.




n/n

HauMenoBanue
pasnena
JTUCIHUIINHBI

Copaeprxanue pasiena

HNuaukaropsl
JOCTHKEHUS
KOMIIeTeHIInii

CriyyaiiHblii BEKTODP U €r0 YHCIIOBBIE
XapakTepucTuku. KoppensuoHHblii MOMEHT U
KoapunueHT koppensauuu. Perpeccus (1. 6
(C'masa 13, nexuuu 94,95) u3 pasaena 8.5).

Jlist ouHO-3a049HOM (opMbl 00yuenus (st npoduis «Bodocraboicenue u

60000MBEOCHUEY)

Ne
n/n

HauMenoBanue
pasnena
JTUCIHUIINHBI

Coaepxxanue pasgesa

HNuaukaropsbl
JTOCTHKeHHUS
KOMIIEeTeHIM i

Mooynw 1

Jluneiinas anreOpa u
aHATUTHICCKAs
reOMETpHS

Jleknmusi 1. Marpunbl U JIEWCTBHS HAJ HUMH.
O6parnas wMarpuna. OmnpenenuTesn W HUX
CBONCTBA.

Pemenune cucrem JMHEHHBIX anreOpanyecKux
ypaBHeHuii: meronel Kpamepa, T'aycca wu
MarpuuHblid. Teopema Kponekepa-Kanemm.
[IpsmMass ®  TUIOCKOCTB B TPEXMEPHOM
IIPOCTPAHCTBE.

IIpakTnyeckoe 3ansitue 1. J[ericTBus ¢
MaTpulaMy. Belducienue onpeaennTenei.
OO6patHas matpuna.

JlaGopaTopHoe 3ansaTue 1. Pelienue cucrem
JTUHEHHBIX anreOpanyecKux ypaBHEHHI: METO/
Kpamepa, ['aycca u MaTpuyHbIA METOJ| pEIIEHUS
CHCTEM.

IMpakTuyeckoe 3ausarue 2. Bextoprel. CkanspHoe,
BEKTOPHOE M  CMEIIAHHOE  MPOU3BEACHUS
BEeKTOpPOB. [Ipsimast ¥ MI0CKOCTh B IPOCTPAHCTBE.
CamocrositenbHas padora. (. 1 (§5,6,7,8) u3
pasnena 8.5).

Kpussie BTOporo nopsijika: OKpy>KHOCTb, JUIHIIC,
runepbona (m. 3 (Jlekuus 5, rnaBa 2) u3 pasaena
8.5). IMonsipHast cucrema KoopauHaT (11. 3
(JIexus 2, rnaBa 1) u3 pazzuena 8.5).

OIlIK-1.1.1
OIllIK-1.2.1

MaremaTnueckumt
ananu3, Yacts 1.

Jlexuust 2. HenpepeIBHOCTh ()yHKIMI B TOUKE U
Ha otpeske. [IpaBuiia u popmyisl
muddepennmpoBanus. Tabaua NpoOU3BOIHBIX.
Huddepennnan u ero reoMeTpUYECKUil CMBICI.
[IpouzBoanbie U U hepeHIaIbl BEICIINX
MOPSAIKOB.

Jlexuust 3. DxcTpeMyMbl (PYHKITUIA.
HeoOxonuMmele u JocTaTOYHBIE YCIOBHS
sKCTpeMyMa. AcuMOTOTH GyHKIMH. OO1as
CXeMa UCCIIeJOBaHMs (PYHKIIMH U TOCTPOCHHUS €€
rpaduka.

JlaGopaTopHoe 3aHsiTHe 2.

Brruucienune npon3BOIHBIX CIOKHBIX ()YHKITHM.
Brruncinenne npon3BOAHBIX BBICIIUX MOPSAKOB.

OIllIK-1.1.1
OIllK-1.2.1




Uccnenoanue GyHKIIUNA U TOCTPOCHHE
rpadUKOB ¢ TOMOIILIO TIPOU3BOTHOM.
CamocTosiTesibHasn padora. KoMIieKcHbIC yncia
u nevictBus Hajx HuMmu (1. 1 (I'nasa 6 §27,28) u3
pasnena 8.5)

MareMaTH4eCKU
a"anu3, Yacts 2.

Jlexuus 4 [luddepenunpoBanue GpyHKIIHiA
HECKOJIBKUX ITEPEMEHHBIX, YACTHBIE
MIPOU3BOIHBIC, THU(HEPECHIIUATBL.

Jlexmus 5. IlepBooOpa3Has u HeonpeaeIeHHbIN
unrerpai. CoiictBa unrerpanos. [IpaBuia
HMHTErpUPOBaHUS U TaOJIHIa UHTErPAJIOB.
HNuterpupoBanue 1mo 4acTsiM U METO]1 3aMEHBI
nepeMeHHou. PaznoxeHrne MHOro4aeHa Ha
MHOXUTENH. Pa3noxkenue parmoHaIbHBIX
npo0el Ha mpocTenIre ApooH.
HNuterpupoBanue panmoHaIbHBIX APOOEii.
Jlekmus 6. OnpeneieHHbIN HHTETPAI U €T0
cBoiictBa. @opmyna Herorona-Jleitbnuua u ee
MIPUMEHEHHUE JJIs1 BBIYUCIECHUS ONPEIEIEHHbIX
WHTETpaJIOB. 3aMeHa NIEPEMEHHOU U
WHTETPUPOBAHUE T10 YACTS B ONPEACICHHOM
HHTETpaje.

Jlexnus 7. JIBoitHOM nHTErpaj. Berauciienue
JIBOMHBIX UHTETPAJIOB MTOBTOPHBIM
unrerpuposanueMm. [lonarue o 3amene
TIEPEMEHHBIX B JIBOWHBIX MHTETPAJIAX.
IIpakTHyeckoe 3ansTHE 3.

HenocpencrBeHHOE HHTETPUPOBAHUE.
HNHTterpupoBaHue no 4acTsm.

HNuterpupoBanue 1poOHO-paIMOHATBHBIX
GbyHKIHUH.

ITpakTnyeckoe 3ausitue 4. OnpeneneHHbINA
WHTETpal.

IMpakTuyeckoe 3ansatue 5. HecoOcTBeHHBIE
MHTErpaJibl. Beiuncnenue ABOMHBIX UHTErPAJIoB.
CamocrosiTesbHas padora. KacarenbHas
MJIOCKOCTh M HOpMaJlh K moBepxHocTH (1. 1 (§45)
u3 pazzena 8.5). YcioBHbBIN dKcTpeMyM (1. 4
(Jlexuus 41, rnaBa 7) u3 pazzaena 8.5).
['eomerpuueckne U MEXaHUYECKHUE MPUIIOKECHUS
onpeneneHHoro unterpania (m. 1 (§41) usz
pasnena 8.5).

OIllIK-1.1.1
OIlIK-1.2.1

Mooyns 2

HuddepenunanbHbie
YPaBHEHUS.

Jlexnms 8. 3aaun, TPUBOIATIHE K

Qg QepeHIMaIbHBIM YpaBHEHHM.
JuddepennnanbHble ypaBHEHUS IEPBOTO
nopsaaka. 3agadya Komm. Teopema
CYIIECTBOBAHUS U €TUHCTBEHHOCTH PEIICHUS
3agaun Komrn. OCHOBHBIE KJIacChl ypaBHEHHIH,
WHTETPUPYEMBIX B KBaJIpaTypax: ypaBHEHHS C
pa3AeIAIOIUMUCS TEPEMEHHBIMU U
OJIHOPO/IHBIE, TUHEHHBIE /1.y. IEPBOrO MOPAIKA U

OIllIK-1.1.1
OIllK-1.2.1




1.y. B TOMHBIX AuddepeHnnanax.

Jlexuus 9. luddepenunansueie ypaBHEHUS
BbICIIUX MOPsAKOB. 3anada Komm. [Tonsitue o
KpaeBbIX 3a1a4yax. JInHenHbie
muddepeHManbHbIe YPAaBHEHUS: OJHOPOAHbBIC U
HeoiHOpoaHbIe. OO011ee pellieHue.
dyHIaMEHTAJIbHASL CUCTEMA PEIICHUN.

Jleknus 10. JluneitHbIe OTHOPOIHEIE 11.Y.
BTOPOT'0 MOPSAKA C TOCTOSHHBIMU
koappunmentamu. Meron Jlarpanxka amst
pelIeHUs TMHEHHBIX HEOIHOPOAHBIX [1.Y.
BTOPOTI'O MOPSAAKA C IOCTOSHHBIMU
kod(purmeHTaMu.

Hopmanehas cuctema auddepeHnnanbHbIX
YpaBHEHUH.

IIpakTuyeckoe 3ansiTue 6. Pemenue n.y. ¢
pa3aeNAIIUMUCS IEPEMEHHBIMHI U OTHOPOIHBIX
1.y. IEPBOTO MOPSAKA,

JIMHEHHBIX 1.y. IEPBOTO MOPS/IKA, YPAaBHEHUN
bepuynnu u A.y. B nonubix quddepeHnmanax.
IIpakTHyeckoe 3ansaTHE /. PenieHne TuHEHHBIX
OJTHOPOJHBIX JI.y. BTOPOTO MOPSIJIKA C
MOCTOSTHHBIMH K02 punmenramMu. Metos
Jlarpanska AJis peieHus JIMHEHHBIX
HEOJIHOPOAHBIX [I.y. BTOPOTO MOPsi/IKa €
MTOCTOSTHHBIMH KO3 (UIIUCHTAMH.
IIpakTuyeckoe 3ansiTue 8. Meron
HEOIpeIeIEHHBIX KOA(QGHUIIMEHTOB U1 PEeLICHUs
JIMHENHBIX HEOJAHOPOIHBIX JI.y. BTOPOTO MOpsiiKa
C MOCTOSTHHBIMU KO3 unentamu. Pemenue
CHUCTEM JIMHEHWHBIX YPAaBHEHU METOA0M
WCKIJIFOUYEHHS.

CamocrosiTesibHas padora. YuciaeHHoe
WHTETPUPOBAHNE OOBIKHOBEHHBIX
muddepeHIManbHBIX ypaBHeHUH (1. 5 ['naBa 10,
nekuus 68) u3 paznena 8.5).

YucnoBele 1
(hyHKIIMOHATBEHBIE
PAIBL.

Jlexuust 11. Yucnossle psaasl. CXOAUMOCTb U
cymma psa. HeoOxonumoe ycinoBue
CXOAUMOCTH. JIeHCTBUS CO CXOAAMMMHUCS
psagamu. Psbl ¢ MONOKUTENBHBIMU YJICHAMH,
MIPU3HAKU CXOAUMOCTH. 3HAKOIIEPEMEHHBIE
PAIBL, pAIbl C KOMIUIEKCHBIMU YJICHAMH.
AOGcoutoTHas M yCIIOBHAs CXOAUMOCTS. [Ipu3Hak
Jleiionuma. CBoiicTBa a0COIIOTHO CXOISIIIAXCS
PAIOB.

OyHKIMOHANbHBIE psAbl. O6IaCTh CXOAUMOCTH.
Crenennsle psabl. Pangnyc cxonumoctu. Psael
Tennopa nu MaknopeHa.

IIpakTuyeckoe 3ausTue 9. Psapi ¢
MOJIOKUTETIbHBIMU WJIEHAMH, IPU3HAKH
cxoaumoctu. [Ipusnak Jleitonuna. CreneHHbIS
psabl. PaznoxkeHue aneMeHTapHbIX QYHKIIHU B

OIlIK-1.1.1
OIllIK-1.2.1




CTETICHHBIE PSATIbL.
CamocrositesbHas padora. Psnbl @ypee.
I"apmonnueckuii ananus. (1. 7 u3 pazzaena 8.5)

Teopus
BEPOATHOCTEHN U
MaTeMaTH4yecKas
CTaTHCTHKA

Jlexkuus 12. DnemenrapHas Teopus
BepoaTHocTel. Kitaccuueckoe onpeznenenue
BeposATHOCTH. DOpMyJIa ITOIHON BEPOSTHOCTH.
®opwmyna baiieca. Cxema bepnyiu.

Jlexuus 13. @ynkuus pacnpeaeneHus,
IJIOTHOCTH BEPOATHOCTH UX B3aUMOCBS3b U
cBoMicTBa. MaTreMaTnyeckoe 0KMIaHuE U
JUCIIEpCUs JUCKPETHON U HEIIPEPBIBHOU
CIIy4aiiHOM BEJIMYUHBI.

Jleknus 14.3akoHbI pacupeeacHusl.

Jlekums 15. I'enepanbHasi COBOKYIIHOCTb M
BbIOOpKa. Bapuanuonusiit psja. ['ucrorpamma,
SMIHpPHUYECKast GYHKIUS pacpeaeTICHUs,
BbIOOpOYHAs CPEeTHSASA U JUCTIEPCHUS.
JloBepuTteiibHast BEPOATHOCTb U JOBEPUTEIbHBIN
UHTEpPBAIL.

IpakTuyeckoe 3ansaTue 10.

Kitaccuueckoe onpeneneHue BEpOsSTHOCTH.
Teopembl CII0KEHUSI U YMHOXKEHUS
BepoATHOCTEN. POpMyJia OJHON BEPOATHOCTH U
¢dbopmya baiieca.

IpakTuueckoe 3ansaTue 11. Cxema bepnyiu.
OyHKUMS pacnpeesenns U QyHKIUS IOTHOCTH
pacnpeneseHns BEPOATHOCTH.

IpakTuyeckoe 3ansitue 12. Yrcinosbie
XapaKTEpUCTHUKH J1.C.B U H.C.B. 3aKOHBI
pacnpezeneHus A.c.B. ¥ H.C.B.: OMHOMUAJIbHbIH,
Ilyaccona, paBHOMEpHBII, HOPMaJIbHBIN.
IMpakTHyeckoe 3anaTue 13. [lepBuunas
00paboTka BbIOOpKU. [TonuroH yacTot.
I'pynnupoBannas BeiOopka. I'ncrorpamma.
OMmnupudeckas QyHKIUS pacipeaeseHus.
UYucnoBble XapaKTEPUCTUKU BBIOOPKH.
CamocrosiTesbHast padora.

ToueuHble U HHTEPBAJIbHBIE OLIEHKU
MaTEMaTHYECKOT 0 OKUIAHWS U JUCTIEPCUU
reHepanbHON coBOKynmHoOCTHU. [IpoBepka
TUIOTE3bI O BUJE pacnpenenenus. Kpurepuii
[Mupcona (m. 6 ( I'masa 13, nexuuu 97-100) u3
paznena 8.5). CitydaliHblil BEKTOP U €T0
YHUCJIOBBIE XapaKTEPUCTUKN. KoppemssnnoHHbII
MOMEHT U KO3 PHUIHUEHT KOPPEIALUH.
Perpeccus (. 6 (I'maBa 13, nekuuu 94,95) u3
paznena 8.5).

OIIK-1.1.1
OIlIK-1.2.1




5.2. Pa3nensl IUCHUIUINHLI U BUABI 3aHATHAH

Jlist ouHO# hopMBI OOYICHHUS:

Ne HaumenoBanmue pasaena 1 m3 JIP CPC Beero
n/n JTUCHHUILTHHBI
1 | JIuneitnas anrebpa u 5 6 0 8 20
aHAJMTHYECKasi TECOMETPHSI.
2 Marematuueckuii ananu3, Yacts 1. 8 10 0 18 36
3 MaremaTuueckuii ananus, Yacts 2. 18 - 16 18 52
4 | IuddepenunanbHple ypaBHEHHUS. 8 8 0 20 36
5 | Yucnossle 1 QyHKIIMOHAIEHBIC 4 4 0 4 12
PSIBL.
6 | Teopus BeposTHOCTEN U 20 20 0 20 60
MaTeMaTHYeCcKasl CTATUCTHKA.
HToro 64 48 16 88 216
KourpoJan 72
Bcero (001mas Tpya0eMKOCTb, Yac.) 288
Jlnst ouHO-3a09HO# (hopMbl 00yueHus (i npoduis «Bodocnaboicenue u
680000mBe0eHUeY).
Ne HaumenoBanue pa3zieiia 1 3 1P CPC Beero
n/n AUCIHMUIIIIMHBI
1 | Jluneiinas anreOpa u 5 4 2 20 28
AQHAJTMTHYECKAsi TECOMETPHSI.
2 MaremaTtuueckuii ananus, Yacts 1. 4 0 2 28 34
3 Maremartnuecknii ananms, Yacrts 2. 8 6 0 32 46
4 Jlnddepennnanbabie ypaBHEHUSI. 6 6 0 30 42
5 | Yucnossle U (HyHKIIMOHATBHBIC 5 9 0 10 14
PSIBL.
6 | Teopus BeposTHOCTEM U 8 5 36 52
MaTeMaTHYECKast CTATUCTHKA.
Hroro 30 26 156 216
KonTpoJsb 72
Bcero (o6mias Tpya0eMKoCTb, yac.) 288

6. OHeHO‘lHLIe MaTepHuajJabl 1JIs MIPOBEACHUSA TEKYIIEIro KOHTPOJIA YCIIEBACMOCTH U
l'[pOMC)KyTO‘IHOﬁ aTTeCTaliumn Oﬁy‘lalOIll]/IXCﬂ o JTMCHMIIJIMHE

OrneHouHble MaTepHallbl 10 AUCHUIUIMHE SIBISIOTCS HEOThEMJIEMOH uYacThio paboueit
IPOrpaMMBbI U IPEJCTaBICHbI OTAEIBHBIM JOKYMEHTOM, PACCMOTPEHHBIM Ha 3aceaHuU Kadeapbl
U YTBEPXK/IEHHBIM 3aBEYIOIINM Kadeapoi.

7. MeToauyeckne yKazaHus sl 00yYaKOUIUXCSl 10 OCBOEHHIO JUCIIHIJIMHBI

[Topsiiok u3ydeHust TUCHUILIIMHBI CIEAYFOIIUI:

1.  OcBoeHme pa3feiioB MUCIUIUIMHBI MPOU3BOAMTCS B TOPSAKE, MPUBEICHHOM B
pasnene 5 «CoaepkaHue W CTPYKTypa AUCHUILIMHBI). OOydaroluiicss TOMKEH OCBOHWTH BCE
pa3nensbl AUCIUTUIMHBI, UCTIOJIb3YS METOAMYECKHE MaTepHallbl TUCIUIUIMHBI, a TaKXKe Yy4eOHO-
MeTou4YecKoe obecreueHne, MpruBeIeHHOE B pa3zelne 8 pabodeil mporpaMMel.

2.  Jusa ¢dopMuUpOBaHHS KOMIETCHIMA OOYYAIONMIUICSA JIOJDKEH IPEJICTABUTH
BHITIOJTHEHHBIE ~ 3aJaHusl, HEOOXOJAMMBIE N7 OLEHKH 3HAaHWM, YMEHHH, HaBHIKOB,
MPEAYCMOTPEHHBIE TEKYIIMM KOHTPOJIEM YCIIEBAEMOCTH (CM. OIIEHOYHBIC MaTepHaNIbl I10
JTUCITUATIIINHE).

3.  Ilo mrToram Tekymiero KOHTPOJS YCIIEBAEMOCTH IO JUCIUIUINHE, O0YJarOIIHHACS
JOJIKEH MPOUTH TPOMEKYTOUHYIO aTTECTAINIO (CM. OIICHOYHBIE MAaTEPUAIBI IO JUCIIUILTUHE).



8. Onucanne MaTepHaAJIbHO-TEXHUYECKOI0 M Yy4eOHO-MeTOANYeCKOro odecneyeHus,
HEe00X0IMMOro VISl peaju3anuy 00pa3oBaTe/JIbHOH MPOrPaMMbl M0 IUCIUIIINHE

8.1. TlomemeHus MpeACTaBIAIOT COO0H yueOHbIEe ayIUTOPUH ISl TPOBEACHUS YUEOHBIX
3aHATHH, IPEeTyCMOTPEHHBIX pOrpaMMoii OakanaBpuaTa, YKOMILJICKTOBaHHBIE
CHELMATU3UPOBAHHON yueOHOH MeOenpl0 M OCHAIleHHBbIE O0OPYAOBAaHHUEM U TEXHUYECKUMHU
cpeacTBaMU OOYYEHHsI, CIyXallUM{ ISl MpeAcTaBieHus y4deOHOW uH(pOpManuu OOIbIIOH
ayJIMTOPUU: HACTEHHBIM 3KPAaHOM (CTAallMOHAPHBIM UJIU [IEPEHOCHBIM ), MAPKEPHOU JOCKOM U (WIIN)
MEJIOBOM JOCKOH, MyJIbTUMEIUIHBIM IPOEKTOPOM (CTAlMOHAPHBIM WIIH TIEPEHOCHBIM).

Bce nomernienust, HCTIONb3yeMbIE ISl IPOBEICHUS YUeOHBIX 3aHATHIA U CAMOCTOSTEIILHON
pabOTHI, COOTBETCTBYIOT JACHCTBYIOIIMM CAHUTAPHBIM U ITPOTUBOIIOKAPHBIM HOPMaM U IIPaBHJIaM.

Jns  mpoBeneHus J1abOpaTOpHBIX paboOT wHcmoib3yercss JjabopaTopust Kadeapsl
«KomnvromepHulii Kiaccy OCHALIEHHAass KOMIIBIOTEPHOM TEXHUKOH ¢ 00eCHeYeHneM JI0CTyIa B
AIIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHTETA.

[Tomemienns 1 CaMOCTOATENIEHON pabOThl 00YYaIONIMXCS OCHAICHBI KOMITBIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO TOAKIIOUEHHS K ceTn «MHTepHeT» m obecredeHneM JocTymna B
3JIEKTPOHHYIO NH(POPMAIIMOHHO-00pa30BATEIFHYIO CPEy YHUBEPCUTETA.

8.2. YHuBepcuteT obecrieueH He0OX0AUMBIM KOMIUIEKTOM JIUIICH3HOHHOTO U CBOOOTHO
pacnpocTpaHsIeMOro IPOrpaMMHOTO 00ECIICUEHHs, B TOM YHCIIE OTE€YECTBEHHOTO IPOU3BO/ICTBA:
- [lepeueHp AMIIEH3MOHHBIX NIPOrPAMM INpeACTaBieH Ha BHyTpeHHeM noptaine ®I'bOY BO
[TI'YTIC no aapecy http://eaisu.pgups.edu.mps/info/prog/

8.3. OOyuwarommmcst oOecrniedeH nocTyn (yOalI€HHBI JOCTYN) K COBPEMEHHBIM
poQeCCHOHAILHBIM 0a3aM JaHHBIX:

—  DnexkTpoHHO-OMOIMOTEeYHass cucTeMa wu3aaTenbcTBa <«JlaHp». [DIEKTPOHHBIHI
pecypce]. — URL: https://e.lanbook.com/ — Pexwum noctyma: 1jist aBTOpHU3. MOJIb30BATEIICH;

—  DuekTpoHHO-OMOIMOoTeYHas cucteMa ibooks.ru («Aitdyke»). — URL: https://
ibooks.ru / — Pexum mocTyma: Uit aBTOPH3. MOJIb30BATEICH;

—  DnexrponHas 6udnnoreka FOPAMT. — URL: https://urait.ru/— Pesxum moctyma:
JUJISL aBTOPU3. TTOJIH30BATEIIEH;

—  EnuHoe okHO JocTymna K 00pa3oBaTesIbHBIM pecypcaMm - KaTajaor 00pa30BaTelIbHBIX
UHTEPHET-PECYPCOB M TOJIHOTEKCTOBOM 3JEKTPOHHOM yueOHO-MeTOauuecKoil OubianoTexke s
obrrero u mpodeccuonanbHoro oopazosanusi». — URL: http://window.edu.ru/ — Pesxum moctyma:
CBOOOTHBIH.

—  Crosapu u sarmmkimonequn. — URL: http://academic.ru/ — Pexum mocryma:
CBOOOIHLIIA.

- Hayunas snexktponHas 6ubnaunoreka "KubepJlennnka" - 370 Hay4yHast 3JI€KTPOHHAs
6ubnmoTeka, MOCTpOEHHAass Ha mapagurmMe OTKpbIToi Hayku (Open Science), OCHOBHBIMHU
3ajauaMi KOTOPOU SIBJISIETCS MOMYISPU3AIsl HAYKH M HayYHOU JEATEIIbHOCTH, OOIIECTBEHHBIN
KOHTPOJIb KayecTBa HAay4HbIX MyOJMKAlWH, pa3BUTHE MEXKIUCLUIUIMHAPHBIX HCCIEI0BaHMM,
COBPEMEHHOTO MHCTUTYTA HAYYHOH PEIEH3UH U MOBBIIIEHUE IIUTUPYEMOCTH POCCUHCKON HAYKH.
— URL: http://cyberleninka.ru/ — Pexxum moctyma: cBOOOIHBIA.

8.4. OOywarommmcs obecriedeH gocTyn (yIalIeHHBIH TOCTYyN) K WH(OPMAIMOHHBIM
CIIPaBOYHBIM CHCTEMAM:

— Hammonaneueiit OtkpeiTeiii YHausepcutet "MHTYUT". becimatHoe oOpa3oBaHue.
[Onektponnsiii pecypc]. — URL: https://intuit.ru/ — Pesxxum moctymna: cBOOOIHBIH.

8.5. TlepeueHp meyaTHBIX M3AaHUH, UCTIOIB3YEMBIX B 00pa30BaTEIHHOM IPOIIECCE:
1. ITucemennsiit J[. T. KoncnekT nekiuii no Teopuu BEposITHOCTEHN, MaTeMaTHUYECKON
cTaTtucTHke U ciydaitusiM npoueccam [Teker] / 1. T. [lucemenssiit. - 9-e uzna. - Mocksa:
Atipuc-nipecc, 2020. - 287 c.: uin. - (Briciiee o6pazosanue). — ISBN 978-5-8112-6085-0: 584 p. -
TeKCT: HenmoCpeACTBEHHBIN.


http://eaisu.pgups.edu.mps/info/prog/
https://e.lanbook.com/
https://e.lanbook.com/
https://e.lanbook.com/

2. IMucemennsiii JI. T. KoHcnekT nexiuii o BeICIIEH MaTeMaTHUKe: MOJTHBINA Kypc/14-e u3.-
Mocksa: Aitpuc-IIpecc, 2022. — 608 c.: ni. - (Bricmiee obpazoBanue). — ISBN 978-5-8112-6472-
8 - TekcT: HemocpeCTBEHHBIN U aHanoru roos u3nanus 2003-2019

3. Maremarnyeckuii ananu3: yueOnoe nocodue. - Cankr-IlerepOypr: II'VIIC. - URL:
http://e.lanbook.com/books/element.php?pll_id=66398.

4. Papapl: yaeO. mocobue / B. B. I'apbapyk, 3. C. I'ananosa, H. B. Jlanmuna, E. . CiupugoHoB.
- Cankr-IlerepOypr: III'VIIC, 2021. - 52 ¢. — ISBN 978-5-7641-0604-5: b. 1.

5. I'apbapyk, B. B. Maremarnueckas cratuctuka [ Tekcr]: yaeOHOe mocoOue /uist CTYJSHTOB
TEXHUUYECKUX BYy30B: PexomenoBano Hayuno-mMeToanueckuM COBETOM IO MaTEMaTHKE BY30B
Ceepo-3anama P® / B. B. I'ap6apyk, 1O. FO. [Tynsimesa. - Cankr-Iletepoypr: [IT'YIIC, 2022. -
55 c.: mn. - bubmuorp.: c. 47. — ISBN 978-5-7641-0395-2 : 73 p. - TekcT : HEMOCPEACTBEHHBIMN.
6. Pemienue 3aayu o Beicuieil MmareMatuke. THTEHCUBHBIN Kypc AJIs CTYI€HTOB TEXHUYECKHUX
BY30B: YueOHoe nmocobue / 'apbapyk B. B., Ponun B. U., llIBapu M. A.— CII6: U3a-Bo «JIanb»,
2022. — 444 c.- TekcT: HEeMOCPEACTBEHHBIM.

7. UntencuBHbIN Kypc Mmatematuku [Teker]: yueonoe mocodue. . 2 / E. A. bnarosemienckas [u
ap.]; ®I'bOY BO II'VIIC. - Caukrt-IletepOypr: ®I'bOY BO III'VIIC, 2019. - 201 c.: un., Tadm.
- buGmmorp. : c. 201. — ISBN 978-5-7641-1117-9. — ISBN 978-5-7641-1383-8: 272.13 p. -
TeKcT: HemoCpeICTBEHHBIN.

8. Briciias marematuka. CTaHgapTHBIE 33/1a4H C OCHOBAMH TEOpUH: ydeOHOE TocoOue JIst
By30B / A. 0. Baosum, JI. B. Muxanesa, B. M. MyxuHna [u ap.]. — 3-e u3z., crep. — CaHkT-
[TerepOypr: Jlanb, 2022. — 188 c¢. — ISBN 978-5-8114-9437-8. — TekcT: 31€KTPOHHBIH //
Jlanb: anekTpoHHO-OnOmoTevnas cucrema. — URL: https://e.lanbook.com/book/195419 (nara
obpaenus: 15.12.2025). — Pexwum gocrtyna: Ui aBTOPU3. MOJIb30BATEICH.

9. Munocries, B. b. Kypc MaTeMaTuku i1l TEXHUYECKUX BBICIIMX YICOHBIX 3aBEICHUN: yueOHOe
noco6ue / B. b. Munocues, B. I'. 3yokoB, B. A. JIsxoBckwmii. — 2-¢ u3f., ucnp. — CaHKT-
[TerepOypr: Jlanb, 2021 — Yacts 1: Ananutuyeckas reometpus. [Ipenenst u pspl. OyHKIMH 1
npou3BojiHble. JIuHelHas u BekTopHas anredpa — 2022. — 544 ¢. — ISBN 978-5-8114-1558-8.
— TexcT: anekTpoHHsli // JlaHb: 31ekTpoHHO-0MOIMOTeUHAast cuctema. — URL:
https://e.lanbook.com/book/211352 (nata obparmienus: 15.12.2025).

— PexxuMm goctyna: 1y aBTOpPH3. MOJIb30BaTeNeH.

10. Munocues, B. b. Kypc MaTemaTiKy 111 TEXHIYECKUX BBICIITNX YICOHBIX 3aBEICHHIA:
yuebHoe ocobue / B. b. Munocues, B. A. JIaxosckuii, A. 1. MapTbiHEHKO. — 2-€ U3]., UCIIP.
— Camnkr-IletepOypr: Jlans, 2021 — Yactp 2: OyHKIIUM HECKOJIBKUX MIEPEMEHHBIX.
WnrterpansHoe ucuncienue. Teopus nons — 2021. — 432 c. — ISBN 978-5-8114-1559-5. —
Tekct: anekTpoHHBIH // JIaHb: a5ekTpoHHO-OnOroTeunas cucrema. — URL:
https://e.lanbook.com/book/168571 (nata obpamenus: 15.12.2025). — Pexum gocrtymna: s
aBTOPH3. IIOJIb30BATEIICH.

11. Munocues, B. b. Kypc MatemaTuku 11 TEXHUYECKUX BBICHINX Y4E€OHBIX 3aBEACHMIA:
yuebHoe mocooue / B. b. Munocnes, H. A. bepkos, B. I'. 3yokoB. — 2-¢ uzn., ucnp. — CaHKT-
[TetepOypr: Jlans, 2021 — Yacts 3: luddepenumanbubie ypaBHEHUS. Y paBHEHUS
mareMaTrueckoi pusukn. Teopus ontummzanmn — 2022. — 528 ¢. —

ISBN 978-5-8114-1560-1. — TeKcT: 31eKTpOHHBIH // JlaHb: 3TIEKTPOHHO-ONOIHOTETHAS

cucrema. — URL: https://e.lanbook.com/book/211358 (nata obpamenus: 15.12.2025). —
Pexum noctyna: st aBTOpuU3. MOJIb30BATENEH.
12. Iymkaps, E. A. Kypc MareMaTHKH U TEXHUYECKUX BBICIINX Y4eOHBIX 3aBEICHUI: yaeOHOe
nocobue / E. A. Ilymkaps, H. A. bepkos, A. 1. MaptbiHenko. — 2-e uzn., ucnp. — CaHKT-
[TerepOypr: Jlanp, 2021 — Yacte 4: Teopust BEpOSITHOCTEH W MaTeMaTHYECKash CTATUCTUKA —
2022. — 304 c. — ISBN 978-5-8114-1561-8. — Tekcrt: anexkTpoHHbIN // JlaHb: 3IE€KTPOHHO-
ouOmmoteuynas cuctema. — URL: https://e.lanbook.com/book/211382 (mata oOpareHwus:
15.12.2025). — Pexwum qocTyrma: sl aBTOPHU3. TOJIb30BaTEIICH.



13. T'apbapyk, B. B. Pemenue 3aga4 mo mareMaTuke. ATanTUBHBIN KypC ISl CTYICHTOB
TEXHUYECKUX BY30B [ DIEKTPOHHBIN pecypc]: yueOHoe mocodue / B. B. I'apbapyxk, B. 1. Poaun,
. M. ConoBbesa. - 3-¢ u3a., uctp. - Cankr-IlerepOypr: Jlans, 2021. - 688 c. - URL:
https://e.lanbook.com/book/174292https://e.lanbook.com/img/cover/book/174292.jpg. - ISBN
978-5-8114-7174-4: b. 1.

8.6. Ilepcuenn pecypcoB WH(POPMAIMOHHO-TEIIEKOMMYHUKAITUOHHOU ceTn
«MHTepHET», HCIIONB3YEMbIX B 00pa30BaTEILHOM IPOIIECCe:

- JInunsnii kabuaer DMOC [DnekTponnslii pecypc]. — URL: my.pgups.ru — Pexum
JOCTYTIA: JIUIsl aBTOPU3. TIOJIb30BaTEIICH;

— DnexTpoHHas nH()OpPMAMOHHO-00pa3oBaTelibHas cpena. [ DIEKTPOHHBINA pecypc].
— URL.: https://sdo.pgups.ru — Pesxum octyna: Juis aBTOPHU3. MOJIb30BATENCIH;

Pa3paboTuuk pabodeii mporpaMMsl,
JOIICHT E.N. Cnupunonon
16.01.2026
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