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1. ]_Ie.]'[I/I H 3a1a4YM JUCHHUIIIMHBbI

PaGouas nporpamma aucuurinael «Mamemamuxay (b1.0.07) (nanee — TUCIUTUIMHA)
COCTaBJIEHA B COOTBETCTBHUHU C TpeOOBAHUAMH (peepaIbHOTO rOCyTApPCTBEHHOTO
00pa30BaTeNBLHOTO CTaHApTa BhICIIEro oOpa3oBanus 1o cneyuaibHocmu 23.05.05 « Cucmemot
obecneuenust osudicenust noez0osy (nanee — ®I'OC BO), yrepxkaennoro 27.03.2018 r., mpukas
Muno6pHayku Poccuu Ne 217.

[enpro M3y4eHUs TUCIUIUIMHBI SBJISICTCS OCBOCHUE TEOPETHYCCKUX OCHOB U Pa3BUTHE
MPAKTUYECCKUX HABBIKOB TIPUMEHEHUS MAaTeMAaTUYCCKHUX METOJIOB, TOBBINICHUE KYJIbTYPHI
MBIIUICHHSI, CIIOCOOHOCTH K 0000IIEHUIO, aHATTU3Y, BOCTIPUATUIO HH(POPMAIINH, TOCTAHOBKE 1ETH
1 BBIOOpY TyTel €€ TOCTHKEHUS
JUist TOCTHIKEHHS [IENN AUCIUILTUHBI PEIIaloTCs CIeTyIONINe 3a/1a4H:

— YMEHHE PEIICHHS] OCHOBHBIX MAaTEMAaTHUECKUX 3aJ1ad C JIOBEJACHUEM PEIICHHS 10 TPAKTHYSCKA
MIPUEMIIEMOTO pe3yJIbTara,

— pa3BHUTHE HABBIKOB MATEMAaTUYECKOTO M AJITOPUTMHUYECKOTO MBIIUICHUS, YMCHHSI JIOTHUSCKU
BEpPHO, apryMEHTHPOBAHO U SICHO MTPOBOJIUTH JIOKA3aTEIIbCTBA;

— yCBOGHHE O0a3WCHBIX MAaTEMaTHYEeCKHX ITOHSATHHA, METOJOB, MOJENEH, MPUMEHSIEMBIX TIpU
W3YYCHHUH €CTECTBEHHOHAYYHBIX U CHCIIHAILHBIX JUCIIATLINH;

— ONBIT TPOCTEHIIIET0 MaTEeMAaTHYECKOTO WCCIICIOBAHUS TPHUKIAJIHBIX BOIMPOCOB (IIEPEBOJT
peaIbHOM 3a7aui Ha MaTEMaTHYCCKHUU SI3BIK, BBIOOP METOJIOB €€ PEIICHUS, B TOM YHCIC H
YHCIIEHHBIX, OIEHKA ITOJIYICHHBIX PEe3yIbTaTOB);

— pa3BUTHE CHOCOOHOCTH CaMOCTOSATENBHO pPa30MpaThCs B MaTeMaTHYECKOM arapare,

coJiep)KanieMcs B JIUTEPATyPe, CBA3aHHOM CO CIEMAIBHOCTBIO CTY/ICHTA.

2. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs MO JUCHUIIIAHE,
COOTHECEHHBIX C YCTAHOBJIEHHBIMHU B 00pa30BaTe/IbHOI IpOorpaMMe MHAUKATOPAMH
JMOCTHKEHUSI KOMIIeTeHIU I

[InanupyembiMu pe3yiapTaTaMu OOyuY€HHUS 10 AMCUUIUIMHE (MOAYNIO) SIBIISETCS
(dhopMupoBaHHE Y 00YUYAIONTUXCS KOMIIETCHIIMN W/MIIA YacTh KoMrieTeHnid. ChopMHUpPOBaHHOCTh
KOMITETEHIMI U/UIM 4acTH KOMIIETEHIMI OIEeHMBAETCS C MOMOIIbIO WHIMKATOPOB JTOCTHXKEHUS
KOMIIETECHITUH.

NHauKaTopbl 10CTHKEHUS

.« Pe3yabTarhl 00yueHus Mo AucCHUIINHE (MOIYJIIO
KOMIIeTeH U M y aucn (mony.io)

OIIK-1. Cnocoben pewams undicenepHule 3a0aiu 8 NPOPHeCcCUOHATLHOU 0essmeIbHOCMU C
UCNONb308AHUEM MEMOO08 eCNEeCMBEHHbIX HAYK, MAMEMAMU4ecKo20 anaiu3a u

MOOenUPOBaAHUAL.

OI1K-1.1.1 3naem ocnosénvie Obyuarowutics 3Haem:

NOHAMUA U 3AKOHbL — OCHOBHble, MemoObl U  NOJNOJNCEHUS  PA30en08
ecmecmeenHbIX HayK, MamemMamuxu: — UCC1e008anusi  QYHKYuu,  JUHEUHOU

aneebpvl,  oughgpepenyuarvHoco U UHMESPATLHO2O
ucuucienus, paoos, oupgepeHyuanbHbIX  YpasHeHul,
YUCIEHHBIX  Memooo8, — meopuu  geposimHocmell U
Mamemamu4eckou Cmamucmuxu.

Memoobl MamemMamu4eckKo2o
anamuza u ManﬂMPOGClHM}Z

3. MecTO IMCHUIINHBI B CTPYKTYpe OCHOBHOI NMPO(hecCHOHAILHOM
o0pa3oBaTeIbHON NPOIrPaAMMBbI

I[I/ICI_[I/IHJ'II/IHH. OTHOCHUTCS K 00s13aTE€IIbHOM YaCTH.



4. O0beM JUCHUILVIMHBI U BU/bI y4eOHOH padoThl

Jnist ouHO# (OpPMBI 00yUEeHUS

. Bcero Cemectp

Buj yueOHoii paboTbl YACOB I T i TV,
KonraktHas paboTa (1o BugaM yueOHbIX
3aHSITHIA) 288 80 80 64 64
B toMm uucne:
— nexruu (JI) 128 32 32 32 32
— npaktuueckue 3anatus (I13) 128 32 32 32 32
— yiabopatopusie pabdotsl (JIP) 32 16 16 - -
CamocrositensHas pabora (CPC) (Bcero) 140 24 28 44 44
KonTtposb 112 4 36 36 36
dopma KOHTPOJIs (IPOMEKYTOUHON aTTeCTalllN) 3 €) €) €)
OO0mas TpyJ0eMKOCTE: Jac / 3.e. 540/15 | 108/3 | 144/4 | 144/4 | 144/4

Jist 3a0uHOM hopMBI 00yUeHuUs (11 BCEX CIeHabHOCTEN Kpome «PaaroTexHudeckue
CHCTEMBI Ha JKEJIe3HOI0OPOKHOM TPAHCIIOPTEY).

. Bcero Kype
Buna yueOHo# padoThbl 4ACOB I T
KonTakTHas pabota (110 Bugam y4eOHbIX
3aHSITHI) 56 24 32
B ToMm uucne:
—  nexuuu (JI) 28 12 16
— mnpaktrueckue 3auaTus (I13) 24 8 16
— nabopatopHbie padoTsl (JIP) 4 4 -
CamocrositensHas pabora (CPC) (Bcero) 453 215 238
KoHTposb 31 13 18
dopma KOHTPOIIS (MMPOMEKYTOYHON aTTECTAIINN ) 3,9 2,9
OO0r11ast TPYA0EMKOCTh: Jac / 3.€. 540/15 252/7 288/8
Ipumeuanue: «Dopma konmporsy — sxzamen (3), sauem (3)
5. CTpykTypa u copep:kaHue JUCUUIIIMHBI
5.1. Pa3nensl qUCHUILTUHBL U COJEPKAHUE PACCMATPUBAEMbIX BOIIPOCOB
Jlst ouHO# hopMBI 0OyUICHUS
No HaunmenoBanue Nuagukaropsl
I /;1 pa3jiena Coaep:xanue pasaesia AOCTHIKeHHS
AUCHUILIUHBI KOMIIeTeHIIUI
1 Jluneiinas anre6pa u | Jlekmusi 1..MaTpuiel U ACHCTBUS HaJ
aHaJIMTUYeCKast Humu. OOpatHas wmarpuna. Panr
reoMeTpHs MaTpHIIbI, BBIYHCIICHHE paHra.
Onpenenureny BTOPOTO U TPETHETO
nopsiakoB.  Ompenenurtenu  Boicmux | OITK-1.1.1
nopsiakoB. CBOMCTBaA ompenenuTenei.
Jlexuus 2. Penienue cuctem JTUHEHHBIX
anreOpanveckux YpaBHEHHUIl: METOJIbI
Kpamepa, I'aycca u  MaTpu4HbIi.
Teopema Kponekepa-Kanenu.




Jlekuusa 3. Bekropbl u JMHEHHBIE
omnepauuy Hajg HUMU. JlekapTOBBI
KOOpAMHATBI  BEKTOpOB. CKajspHOE,
BEKTOPHOE U CMEIIAHHOE MPOU3BEICHUS
BEKTOpPOB. JIMHENHAas 3aBUCUMOCTb U
HE3aBHCUMOCTb BEKTOpPOB. PasmepHOCTD
1 0a3uC JMHEHHOro MPOCTPAHCTBA.
I[IpakTnueckoe 3ansaTue 1. JlelictBus c
MaTPULIAMU. Brruncienue
ompenenuteneii. Pa3bop  mpumepoB
tunosoro 3aaanus 1 (1, 2) uz T3 Nel.
IpakTuueckoe 3anatue 2. OOpaTHas
Matpuia. Bemmonnenue 3ananus 1 (3) u3
T3 Nel.

JlaGopaTopHnoe 3ansitue 1-2-3.
Pemenue cucteM TMHEHHBIX
anredpanvyecknx ypaBHEHUN: METO]T
Kpamepa n MaTpuyHbIii METOL
PELICHUS] CUCTEM.

JlaGopaTopHnoe 3ansitue 4-5-6.
Pemenue cucrem merogom ["aycca.
JlaboparopHnoe 3ansitue 7. Panr
marpunsl. Teopema Kponekepa-
Kanemnu. UcciaenoBanue cucteM
JUHEHHBIX aare0panyecKux

ypaBHeHU. Pa3060op TUIMOBBIX 3a1aHmit
2,3,4u5u3 T3Nel.

JlabopaTtopHoe 3aHsiTue 8.
JlabopaTtopHas pabdota «MeTton
I"ayccay.

Jlekmusi 4. Ilpsimas Ha TIIIOCKOCTH.
VYpaBHeHUsT TpAMOM. YToil MexIy
PSIMBIMHU.

Jlekmusi 5. Ilpsimas ¥ TUIOCKOCTH B
TPEXMEPHOM IPOCTPAHCTBE. Y paBHEHUS
IPSIMON U TUIOCKOCTH.

Jlekmust 6. Yrom Mexay MNpSMBIMH,
IUTIOCKOCTSIMU, MPSIMOM M IUIOCKOCTBIO.
PaccrostHust OT TOYKHM A0 MPSMOM U 10
IUIOCKOCTH. B3anMHOE pacrnoioxeHue
HPSIMBIX U TIOCKOCTEH.

IpakTuyeckoe 3ansitue 3. [Ipsmas Ha
IJIOCKOCTH.

IIpakTuyeckoe 3ansiTue 4. Pazmuunsie
YPaBHEHHUs IUIOCKOCTH B IIPOCTPAHCTBE.
Yroa Mex Iy MI0CKOCTSIMM.
IIpakTHyeckoe 3aHsATHE 5. YpaBHEHUS
IIPSIMON B IIPOCTPAHCTBE. YTOJ MEXIY
OpSMBIMH, TPSAMOM UM  IJIOCKOCTBIO.
PaccrostHust OT TOYKHM A0 MpSAMON U 10
IUIOCKOCTH. B3anMHOe pacrnoioxeHue
IPSIMBIX U IIJIOCKOCTEM.




CaMmocToaTeIbHAA pabora.
CoOcCTBEHHBIE YHUCIIA U COOCTBEHHBIE
BEKTOpbl Matpuil. KpuBble BTOpPOTO

MopsiaKa: OKPYHOCTb, BJUTUIIC,
runepoorna. [Monspuas cucTema
KOOPAMHAT.
Maremarugeckuii Jleknus 7. MHOX€eCTBa U Onepaiuu HaJl
ananus, Yacts 1. HUMM. Yucnoseie MHO>KECTBA.
KBantopsl. @yskiuu. CloxHble U
oOpatrHble ¢byHKIHH, rpaduKu

GyHKUIMA. DeMeHTapHbIe (QyHKIIH.
Jlexuus 8. Hucnossie
TI0CJIEIOBATEIEHOCTH U UX TIPEJIEITBI.
Heneposo uncno. [Ipenens! pyHkimii,
CBOICTBA MPEIETOB, OCHOBHbBIE
TEOPEMBI O TIpeesax.

Jlekuusi 9. beckoHewHO Maibie U
OeckoHeYHO  Oonpimne  (QYyHKUIUU.
CpaBHeHHE OECKOHEYHO MaJTbIX
byHk1Mi. 3amedarenbHbIe TPEIeIbl.
Jlexknus 10. HenpepsiBHOCTD pyHKITHIA
B TOUuke M Ha otpe3ke. CBoiicTBa
(YHKIMH, HEMPEPHIBHBIX Ha OTPE3KeE.
Pa3psiBbI byHKIMi u ux
KJ1acCcu(UKaIusI.

Jlexknus 11. TIpousBoanas GpyHKum, ee
CMBICI B  pa3lMYHBIX  3ajayax.
Hudbdepenuupyemocts  GyHKOHM B
Touke u Ha otrpe3ke. I[IpaBuna wu
dbopmynsl tuddepeHpoBaHmsl.
Jlekmusi 12. Tabnuia mpou3BOIHBIX.
Juddepennnan u ero reoMeTpuIecKuii

cMmbicin.  VHBapmaHTHOCTE  (HOPMBI
muddepennuana. Jluneapuzanus
GyHKIHA.

Jlexknus 13. [IpousBoaHbIe 1
muddepeHnnanbl BEICIIAX MOPSIIKOB.
Teopemsbl Pons, Jlarpanxka, Koru.
IIpaBuno Jlonutansa. PackpeiTue
HEOTIpeIeTICHHOCTEH.

Jlekuusn 14. dopmyna Teiinopa c
OCTaTOYHBIM  4WIEHOM B  Qopme
Jlarpanxa. PaznoxxeHue sneMeHTapHBIX
dbynkuuii mo popmyie Teitnopa.
Jlekmusa 15. DxcTpemMyMbl (QYyHKLUH.
Heo6xonumble U JOCTaTOUHBIE YCIOBUS
JKCTpEMyMa. HccnenoBanue
BO3pacTaHus, yObIBaHUS, BHITYKIOCTH H
BOTHYTOCTU (DYHKIHH.

Jlekmmsa 16.  AcumnrToTsl (QyHKUUH.
OOmiast cxema uccneoBaHus (YHKLIUU
U TIOCTPOEHUS ee rpaduka.

OIlK-1.1.1




IIpakTnuyeckoe 3ausiTue 6.
KomMmimiekcHble unciia u aeiicTBUS Hall
HUMU. AnreOpanyeckasi,
TPUTOHOMETPHUYECKAs U MOKa3aTelIbHast
(OpMBI KOMITJIEKCHOTO YHUCIIA.
[pakTuueckoe 3ansaTue /. dopmyna
Oiinepa. Pa3z6op 3amanuii 1 u 2 wu3
TPNo2.

IIpakTuyeckoe 3ansaTue 8. OyHKIUU.
Cnoxnple © oOpaTHbie  (DYyHKIHH,
rpadpuku  GyHKOMKA. DIeMEHTapHBIC
(GYHKIHH.

IMpakTnueckoe 3ausitue 9.
Brruncienue npenenon
MOCJIEI0BATENBHOCTEN U PYHKINH.
Pa36op 3ananus 3 uz TPNe2.
IMpakTnueckoe 3ausitue 10.
HenpepsiBHOCTH yHKIIMU B TOUKE.
Pa3peiBbl pyHKIINN U HX
KJ1accuukanus.

Pa36op 3ananus 4 uz TPNe2.
IIpakTuyeckoe 3ansaTue 11. Tabmuma
MIPOU3BOTHBIX. Brruucnenune
MMPOU3BOJTHBIX CJIOKHBIX (DYHKITHH.
IIpakTuyeckoe 3ansaTue 12.
[Ipon3BoaHBIE PYHKITNH, 38 JaHHBIX
napaMeTprU4ecKy U HESBHO.
IIpakTuyeckoe 3ansaTue 13.
Boruncnenue npon3BOAHBIX BBICIIMX
nopsiAKoB. PackpbiTre
HEOIPEIEICHHOCTEH.

IIpakTuyeckoe 3ansTue 14.
HccnenoBanre GyHKIUN € TTOMOIIBIO
MepBOM MPOU3BOIHON. MOHOTOHHOCTh
U DKCTPEMyMbI (QYyHKIIUH.
IIpakTuyeckoe 3ansTue 15.
HccnenoBanre GyHKIUN € TTOMOIIIBIO
BTOPOU ITPOU3BOJIHOM, HAXOXKIECHUE
MHTEPBAJIOB BBITYKIOCTH U BOTHYTOCTH
dbyHKIMI ¥ Touek neperuoda.
IIpakTuyeckoe 3ansTue 16.
Haxoxnenue acumnrot rpaduka
¢byukun. [Toctpoenue rpaduka
(YHKIIMH C TIOMOIIBIO0 TPOU3BOIHBIX.
Paz6op 3amanus 5 uz T3 Ne2.
CamocrosiTesbHast padora.
BextopHas ~ QyHKIMS ~— CKalIsIpHOTO
aprymenTta. KacarenpbHash K KpUBOW H
HOpMaJlbHasi MJIOCKOCTh. CrielnuaibHble
GyHKLIUH.

Marematnueckuit
aHanu3, dactp 2.

Jlexknus 17. @yHKIUU HECKOJIBKUX
IIepEMEHHBIX, OCHOBHBIE ONpE/IeNeHus,

OIlK-1.1.1




TeOMETPUYECKUI CMBICH, TIPEJIEIbI,
HenpepsiBHOCTE. Juddepenimporanmue
(GYHKIMI HECKOJBKUX TIEPEMEHHBIX,
YaCTHBIE TIPOU3BOHBIE,

g hepeHInabl.

Jlexknus 18. luddepenunporanue
CJIO’KHOM Y HESIBHOUM (DYyHKITHIA.
KacarenpHast 10CKOCTh U HOPMab K
MOBEPXHOCTH. YacTHBIE TIPOM3BOIHEIC U
mrddepeHnnanbl BBICIIAX TOPSIKOB.
Jlexuus 19. ®opmyna Teitnopa.
DKCTpeMyMbl (PYHKITUH HECKOIBKUX
nepeMeHHbIX. HeoOXoaumbie yCoBHs
3KCTpemyMa. /[ocTaToOuHbIE YCIOBUS
skcTpeMyMa (s QYyHKIUH IBYX
NIEPEMEHHBIX).

Jlexknus 20. YCIOBHBIH 9KCTPEMYM.
[Ipou3BoHas IO HANIPABIICHHUIO U
TPaJMEHT CKAJISIPHOTO TTOJIS.

Jlexknus 21. [lepBooOpasHas u
HeompeeneHHbI nHTerpai. CBoncTBa
nHTerpanos. [IpaBuiia MHTETpHUPOBAHUS
Y Ta0JIHIa HHTETPAJIOB.

Jleknus 22. UaTerpupoBanue 1o
4acTsSIM U METO] 3aMEHbI IIEPEMEHHOM.
Jlekusi 23. MHOTOYJICHBI, TEOpEMa
be3y, ocHOBHas Teopema BbICIIEH
anreOpsl. Pa3noxxeHne MHOrousIeHa Ha
MHOXUTENN. Pa3noxenue
panroHaIBHBIX ApOoOeit Ha IpOoCTeUIITNe
npobu. MaTerpupoBanue
palMOHATBHBIX APOOEHt.

Jlexknus 24. aTerpupoBanue
HEKOTOPBIX UPPAIOHANBHBIX U
TPAHCLEHICHTHBIX (YHKIIHH.

Jlekmus 25. OnpeneneHHblii HHTETpa
u ero cBorctBa. ®opmyina Herotona-
JleitOHuIa ¥ ee TPUMEHEHUE IS
BBIYHCIICHHS OMPEICIICHHBIX
UHTETPaJIOB.

Jlekuus 26. 3ameHa nepeMeHHON U
UHTETPUPOBAHUE TI0 YacTs B
OTpeieIEHHOM MHTErpase.

Jlexuus 27. HecoOcTBeHHBIE
UHTETPaNIbI ¢ OECKOHEUHBIMH
npesieiaMi U OT HeOTpaHHYEHHBIX
(GyHKLUH, UX CBOICTBA, CXOAUMOCTb.
Jlekuus 28. O6muii moaxos K
ONIPEACIICHUIO UHTErpaJIoB. J[BOMHBIE U
TpPOWHBIE UHTETrPalbl U UX CBOMCTBA.
Jexuusa 29. Beruncienue 1BOWHBIX U
TPOWHBIX UHTETPAJIOB TTOBTOPHBIM




uHTerpupoBanueM. [lonsarue o 3ameHe
IIEPEMEHHBIX B JIBOMHBIX U TPOUHBIX
uHTerpaiax. [IpunoxxeHus KpaTHbIX
UHTETPAJIOB.

Jlexnus 30. [Tonspusre,
IMHAPUYECKUE U cheprudecKue
KOOPJIUHATHI.

Jlexknus 31. KpuBonuneiinsie
UHTETPAJIBI 110 JJIHHE AYyTH, UX
CBOICTBA U BBIYHCIICHHE.

Jlexknus 32. KpuBonunelinsie
UHTETPAJIBI 10 KOOPIMHATAM, UX
CBOICTBa U BhlunciieHne. dopmyna
['puna-Octporpanackoro.
Hes3aBrcumocTh KpUBOJIMHEHHOTO
MHTETpaja 1Mo KOOpAWHATaM OT ITyTH
uHTerpupoBanus. [Ipunoxenus
KPUBOJMHEHHBIX HHTETPAJIOB.
IIpakTuyeckoe 3ansTue 17.
Berunciienne 9acTHBIX TIPOU3BOTHBIX.
Pa36op 3ananus 1 u3z T3 Ne3.
IMpakTuyeckoe 3ansitue 18.
JuddepenurpoBanue cI0xHON U
HEsBHON (QYHKIHH.

IIpakTuyeckoe 3ansaTue 19.
Hcnonb3oBanue nuddepennnana B
MPUOJIMKEHHBIX BRIUUCICHUX. Pazoop
3agagusa 2 u3 T3 Ne3.
IIpakTuyeckoe 3ansTue 20.
DKcTpeMyMbl QYHKIUHU ABYX
nepeMeHHbIX. Haxoxienne
HauOO0JIbIIEr0 U HAUMEHBILIETO
3HaueHusl (PYHKIUU B 3AMKHYTOM
obnactu. Pa36op 3ananuii 3 u 4 u3 T3
Ne3.

IIpakTuyeckoe 3ansTue 21.
[TpousBoHas IO HAIIPABIICHUIO U
IpagueHT cKalsgpHoro mnosus. Pa3oop
3agaHuil 5 u 6 u3 T3 Ne3.
IIpakTHyeckoe 3ansTue 22.
HenocpencTeenHoe HHTErpUpOBaHUE.
Paz6op 3ananus 1 (1) uz T3Ne4.
IIpakTuyeckoe 3ansTue 23. Meton
MoJBEJICHUS MO/ 3HaK AuddepenHunana
U 3aMEHbI epeMeHHoN. Pa36op
3amanus 1 (2, 3) uz T3Ne4.
IIpakTnyeckoe 3ansitue 24.
WuTerpuposanue no yactsaMm. CBeeHue
uHTerpana k cebde mogooHomy. Pazdop
3amanus 1 (4 u 5) uz T3Ne4.
IIpakTuyeckoe 3ansitue 25.
WuTerpupoBanue 1pobHO-




paumoHanbHBIX QyHKIMA. Paz6op
3aganus 1 (6 u 7) uz T3Ne4.
IIpakTuyeckoe 3ansitue 26.
HHuTterpupoBanue npoCcTenImx
UppaMOHATBHBIX U
TPUTOHOMETPUYECKHUX (PYHKIUH.
Pa36op 3amanus 1 (8, 9, 10) uz T3Ne4.
IIpakTuyeckoe 3ansitue 27.
OnpeneneHHblil HTHTErpai.
HecoOcTBeHHbIE HHTErPATIBI 10
HEOTPaHUYEHHOMY MTPOMEKYTKY.
Pa36op 3ananus 2 uz T3Ne4.
IIpakTuyeckoe 3ansitue 28.
HecoOcTBeHHBIE HHTErPAJIBI OT
HEOTpaHNYEHHBIX (DYHKITHIA.
IpakTuyeckoe 3ansitue 29.
Brruriciienue 1BOWHBIX U TPOMHBIX
uHTerpanos. [loBTopHOE
uHTerpupoBanue. Paz6op 3aganus 3 u3
TPNe4.

IpakTnyeckoe 3ansaTue 30. 3ameHa
IIEPEMEHHOM B IBOMHOM U TPOMHOM
WHTETpale.

IpakTuyeckoe 3ansiTue 31.
MexaHnuecKkue U reoMeTpUIEcKue
MPUIIOKEHUSI IBOMHOTO U TPOMHOTO
UHTErpaa.

IIpakTuyeckoe 3ansaTue 32.
Brruncienue KpuBOIUHEHHBIX
uHTerpanoB 1 u 2 poxa. Paz6op
3aganus 4 uz TPNe4. [Tpumenenue
dopmyinsl I'puna-OcTtporpaackoro s
BBIUMCIICHUS] KPUBOJIMHEHHOTO
uHTerpana 2 poja. HezaBucumocTtb
KPUBOJIMHEWHOIO HHTErpasia 1o
KOOpJIMHAaTaM OT IIyTH
UHTETPUPOBAHMSL.

Jlaboparopnoe 3ausitue 9-10-11.
OCHOBHBIE METO/1bI BHIYUCIICHUS
OIIpeJIeJIEHHBIX UHTErPaJIOB.
JlabopaTopHoe 3ansitue 12-13.
I'eomerprueckue U MeXaHUYECKUE
IPUII0KEHUS OTIPEICIIEHHOTO
UHTErpaa.

JlaGopaTopHnoe 3ansitue 14-15.
[Ipocreiimue cnocoObl
IpUOIMKEHHOTO BEIUUCIICHUS
OTIpeIeIEHHOT0 UHTerpajia (MeTO/Ibl
IpSMOYTOJIBHUKOB, Tpaneuuii,
Cumrcona).

JlaGopaTopHoe 3ansitue 16.
JlaGopartopHas pabota «MHTerpaisl.




[TpuGnuxeHHoe BEIYUCICHUE
OIIPEJIETICHHOT O UHTErpaja.
CamocrosiTesibHas padora.
KacarenbHast INIOCKOCTb U HOPMAJIb K
MTOBEPXHOCTHU. Y CIIOBHBIA 3KCTPEMYM.
OyHKIUH, HE UHTETPUPYEMBIC B
KBaaparypax. HTerpaisi ¢
IIEPEMEHHBIMU IIPEIETIaMU.
[ToBepxHOCTHBIE HHTErpasb | 1 2
pona. ®opmyna Octporpackoro-
l'aycca.

HuddepenunanbHble
YpaBHEHHUS.

Jlexknus 33. 3amaun, pUBOIAIINE K
T depeHInatbHbIM YPaBHEHUSM.
Juddepenunanbabie ypaBHEHUS
nepsoro nopsaka. 3agada Komm.
Teopema cyiecTBOBaHUS U
€IMHCTBEHHOCTH PELICHHUS 3a0a4uu
Komm.

Jlexknusi 34. OCHOBHBIE KJIacCHI
ypaBHEHHIA, HHTETPUPYEMBIX B
KBaJ[paTypax: ypaBHEHHS C
pa3AeTSAIOIUMUCS TIEPEMEHHBIMA U
OJTHOPOJIHEIE.

Jlexknus 35. JImHelHbIE /1.y. IEPBOTO
MOPSJKA U J1.y. B MOJIHBIX
muddepeniranax.

Jleknus 36. luddepenunansupie
ypaBHEHHUS BBICIINX MOPSAKOB. 3a1adya
Komu. [TorsiTue 0 kpaeBbIX 3a1a4ax.
YpaBHeHUsI, TOMYCKAIONINE TOHUKEHHE
MOpsIKA.

Jlexknms 37. JIuneiinbie
muddepeHnanbHbIe ypaBHEHUS:
OJIHOPOJIHBIE U HeoAHOpoaHbIe. Ob1Iee
peuienue. @yHIaMeHTaIbHAs CHCTEMa
pelIEeHUH.

Jlexnus 38. Meron Jlarpamxka
BapHallly MOCTOSHHBIX. JInHEHHbIE
muddepeHnraibHble ypaBHEHUS C
MOCTOSTHHBIMH KO3 PUITUCHTAMH.
Jlexnust 39. YpaBHeHHs C MpaBoi
4acThIO crienraibHOro Buaa (1-p1id
YaCTHBIU CITy4aii).

Jlexnust 40. YpaBHEHHS C MpaBoi
YacThIO CHEUAIBHOTO BUJIA (2-0if
YaCTHBIN cilydail 1 oOmMid ciryyaii).
Jlexnus 41. HopmanbeHas cuctema
mddepeHnanbHbIX ypaBHEHUH.
3anaua Komm u reopema
CYULIECTBOBAHMS U €IMHCTBEHHOCTH.
CucTeMbl IMHEHHBIX
TuddepeHnanbHbIX YpaBHEHUH C
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HOCTOSIHHBIMU K03 urimenramu.
Meton Diinepa ais peleHus: CUCTEM
JUHEHHBIX TU(PepeHITHaTbHBIX
YPaBHEHUH.

Jlexkuus 42. OnepanroHHOe
ucunciaeHue. OpuruHaibl ¥ UX
nzo0paxkenus. CBoicTBa
npeoOpazoBanus Jlamaca. Tabnuma
OPUTHHAJIOB M N300payKEHHH.

Jlexuusn 43. Pemenue
mddepeHnnanbHbIX YpaBHEHUH U
CUCTEM OIEPATOPHBIM METOOM.
IIpakTuueckoe 3ansitue 33. Pemmenue
J.Y. C pa3JesoIUMHCS TIEPEMEHHBIMU
Y OJTHOPOJIHBIX JI.y. IEPBOTO MOPSIIKA.
Pa36op 3ananuii 1, 2 u 3 u3 T3NeS.
IIpakTuyeckoe 3ansitue 34. Pemmenue
JMHENHBIX J1.y. IEPBOr0 NOPSIKA,
ypaBHeHU bepHyIUH U 11.y. B TOJHBIX
muddepennnanax. Pazdop 3aganwmii 4, 5
u 6 u3 T3NeS.

IpakTuyeckoe 3ansitue 35.
JuddepenunanbHble ypaBHEHUS
BBICIITNX TIOPSIIKOB. Y paBHEHUS,
JIOITYCKAIOLI1e TIOHMKEHHE MOPSIKA.
Pa36op 3amanuii 7 u 8 uz T3NeS.
IIpakTuyeckoe 3ansaTue 36. Perenue
JMHEHHBIX OAHOPOIHBIX JI.y. BTOPOTO
MOPSAJKA C TTOCTOSITHHBIMU

koad purmentamu. Pa3dop 3amanus 9
n3 T3NeS.

IIpakTuyeckoe 3ansaTue 37. Meton
Jlarpan»xa Jy1st pereHus JMHEHHBIX
HEOJTHOPOJIHBIX JI.Y. BTOPOTO MOPSJIKaA C
MOCTOSTHHBIMH KO3 UITHUECHTAMH.
Pa36op 3amanus 11 u3 T3NeS.
IpakTuyeckoe 3ansaTue 38-39.
Pemenune nuHEHBIX HEOAHOPOIHBIX
1.y. BTOPOTO MOPSI/IKA C MOCTOSHHBIMH
koap purmentamu. Pa3oop 3amanuii 10
u 12 u3 T3NeS.

IIpakTuyeckoe 3ansaTue 40. Pemenue
CHCTEM JIMHEHWHBIX YPaBHECHUM.
Meronom Diinepa.

IIpakTnyeckoe 3ansitue 41.
Opurunansl 1 n306paxenus. Tabnauna
n300pakeHuil. PereHre TMHEMHBIX 11.Y.
OIIEpallMOHHBIM METOOM.
IIpakTnuyeckoe 3ansitue 42. Pemenue
CHCTEM JINHEHHBIX J.y. OTlepalliOHHBIM
METOJIOM.

CamocrosiTesibHas padora.




UmncneHHbIe METO/Ibl PEIICHUS
mddepeHnnanbHbIX YpaBHEHUH U
cHCTEeM OOBIKHOBEHHBIX

Qg depeHnnanbHbIX YPaBHEHUH.

Yucnossle u
(GyHKIMOHATIBHBIE
pSBL.

Jleknust 44. Yucnosbie psijbl.
CxoaMMocCTh ¥ CyMMa psijia.
HeoOxoaumoe yciioBue cXoauMOCTH.
JleficTBUSI CO CXOIAIIMMUCS PSAJIAMU.
Psiipl ¢ mONIOKUTENBHBIMY YJICHAMM,
MPU3HAKU CXOJUMOCTH.

Jlexuus 45. 3HakonepeMeHHbIE PsIibl,
PAIBI C KOMIUIEKCHBIMU YJICHAMH.
AOCOIIIOTHAs ¥ YCIIOBHASI CXOANUMOCTb.
[Ipu3znak JleitOuuna. CoiictBa
a0COJIIOTHO CXOSIIUXCS PSJIOB.
Jlexknus 46. ®yHKIMOHATBHBIE PSIJIBI.
Ob6nacTb cxoaumocTH. PaBHOMepHast
cxonumocTs. [IpusHak Beliepmrpacca.
CBoiicTBa PAaBHOMEPHO CXOIALIUXCS
PAIOB: HETIPEPBIBHOCTH CYMMEI Psizia,
g depeHIpoBaHe U
WHTETpUPOBaHKE psAl0B. CTETICHHBIS
psansl. Teopema AGens. Panuyc u kpyr
CXOAMMOCTH.

Jlexknus 47. Psaapr Telinopa u
Maknopena. Paznoxenue
3JIEMEHTapHBIX (QYHKIIMI B CTENIEHHbIE
pansl. [Ipunoxxenus psiios.

Jlexnus 48. Psaapr Oypeoe.
["apmonuyeckuii aHanus.
IIpakTuyeckoe 3ansaTue 43.
HccnenoBanue cX0QUMOCTH YUCIOBBIX
pAnoB. Psibl ¢ MONOXKUTETHLHBIMU
yneHamu. Paz0oop 3amganus 1 uz T3Ne6.
IIpakTuyeckoe 3ansTue 44,
HccnenoBanue cXoquMoCTu
3HAKOUYEPETYIOIIUXCS U
3HAKONEPEMEHHBIX psAoB. Pa3bop
3agaHus 1 uz T3Ne6.

IIpakTuyeckoe 3ansTue 45,
Haxoxaenue nateppaiia CXOJUMOCTH
creneHHoro psifa. Psasl Telnopa u
Maxnopena. Paznoxenue QpyHkuuu B
creneHHo# psa. Pa3oop 3amanuii 2 u 3
n3 T3Ne6.

IIpakTnyeckoe 3ansitue 46.
[IpumeHnenue psAaOB K MPUOTMIKEHHBIM
BbIuncieHusM. Pa3oop 3ananus 4 us3
T3Neb.

IIpakTuyeckoe 3ansTue 47-48. Pspl
®ypse. Pazdop 3ananus 5 uz T3Neo.
CamocTosiTenpHas paboTa.
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[IpakTHueckuil rapMOHUYECKUN
aHaJus.

Teopus
BEPOSITHOCTEN U
MareMaThudecKas
CTaTUCTUKA

Jlexnus 49. [Ipoctpanctso
3IIEMEHTAPHBIX COOBITHI. AnreOpa
coObITHI. BeposTHOCTB.
AKCHOMaTHYECKOE TIOCTPOEHUE TEOPUHU
BEPOSITHOCTEM.

Jlexknus 50. DnemenrapHas Teopus
BeposiTHOcTel. Kitaccnueckoe u
FEOMETPUUECKOE OIpEIEICHHE
BEPOSATHOCTH.

Jlekuus 51. ®opmyiia noaHoM
BeposaTHocTH. @opmynia balieca.
Jlexknus 52. Cxema beprymmu.
Teopewms! Ilyaccona u Myaspa-
Jlannaca.

Jlexknus 53. JluckpeTHbIE CyJaiiHbIe
BenMYMHBL. OYHKIUS pactpeaeeHus U
ee cBoMcTBAa. MareMaTrnyeckoe
OKHJaHHUE U JUCTIepCUsi AUCKPETHOM
CIIy4ailHON BEJIMYHHBI.

Jlexuus 54. HenpepbiBHBIE CiTy4aiiHbIe
BeIMUMHbL. OYHKIUS pacipeesieHus,
IJIOTHOCTh BEPOSITHOCTH MX
B3aUMOCBSI3b U CBOMCTBA.
Martemarnueckoe oXUgaHNUE U
JIMCTIEPCHS HEMTPEPBIBHOW CITy4alHOM
BEJIMYMHBI.

Jlexkmust 55. 3aKOHBI pacnpeeIeHHs
JUCKPETHOM CITy4YailHOM BEJTMYUHBI:
omHoMUaNbHBIN, [Tyaccona.

Jlexnusi 56. 3akOHBI pacnpeeICHHs
HEMPEPHIBHOW CITy4yalHOW BEJIMYMHBI:
MOKa3aTeJIbHbIN, pABHOMEPHBIH.
Jleknusi 57. HopmanbsHoe
pacnpezeneHue U ero CBOMCTBa.
[TpaBmiio Tpéx curma.

Jlexkuus 58. 3axkoH OONBIINX YHCET.
Hepasencrpa UeOniena.

Jlexkuus 59. Teopemsl bepnynnu u
YeOniiena.

Jlexknust 60. [lenTpanbHas npeaenbHas
teopeMa Jlanynosa. Teopema Myaspa-
Jlaruaca.

Jlexknus 61. ['enepanbHast
COBOKYITHOCTb M BBIOOpKA.
Bapuaunonnsiii psaa. ['ucrorpamma,
sMnupuueckas QyHKIus
pacrpezeneHus, BBIOOpOYHas CpeHss
U TUCTIEPCHSL.

Jexuusa 62. CtaTuCTHYECKUE OLICHKH:
HEeCMelIeHHbIe, 3P PEKTUBHbIE U
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cocrosTenbHbIe. [lorpenHocTs oneHky.
JloBeputenbHas BEPOATHOCTb U
JIOBEPUTEIBbHBII HHTEPBAJL.
Omnpenenenre HEOOXOIUMOT0 00bEMa
BBIOOPKU. TOUYEeUHBIE OIICHKHU
MaTeMaTHYECKOTO OKUJAHUS U
JACTIEPCHUH.

Jlexknus 63. [Tonarue o kputepusx
cornacus. [IpoBepka rumores o
paBeHcTBe Aosel u cpenHux. [IpoBepka
TUIOTE3 O 3HAYEHUH MTapaMeTpOB
HOPMAaJILHOTO PACIIPEICTICHHS.
[IpoBepka runoTessl 0 BUE
pacrpeneneHusl.

Jlexknus 64. [TpuHIMT MakCHMaIBHOTO
IPaBIOIOI00MS M METO]T HANMEHBIITUX
KBaJ[paTOB.

IIpakTuuyeckoe 3ansrue 49. Anredpa
coObITuii. OnpeienieHre BEpOSITHOCTH.
Pa36op 3ananus 1 uz T3Ne7.
IpakTuyeckoe 3ansTue 50.
Knaccngeckoe omnpenenenue
BeposaTHOCTH. Pa30op 3ananus 2 u3
T3Ne7.

IIpakTuyeckoe 3ansTue 51. Teopembr
CIIOKEHHS] 1 YMHOXKEHUS
BeposiTHOCTEH. HezaBucumbie COOBITHS.
Pa36op 3amanuii 1 u 2 uz T3Ne7.
IIpakTuyeckoe 3ansaTue 52. Dopmyna
MOJIHOM BEpOSITHOCTH U opMyJia
baiikca. Pa36op 3amanuii 4 u 5 u3
T3Ne7.

IIpakTuyeckoe 3ansaTue 53. Cxema
bepnymu. Pa36op 3amanus 6 u3z T3Ne7.
IIpakTuyeckoe 3ansaTue 54. Cxema
bepuynnu npu O00sbIINX 3HAYEHUSX N.
Pa36op 3amanus 7 uz T3Ne7.
IIpakTHyeckoe 3ansTue 55.
JlucKpeTHbIe clydyaiiHble BETUYHUHBI
(1.c.B). OyHKIUS paclpeieeHUs.
CocraBiieHre 3aKOHa pacrpeaeIeHus
I.C.B.

IIpakTHyeckoe 3ansTue 56.
YucnoBbie XapaKuepPUCTUKH [I.C.B.
Paz6op 3ananus 8 uz T3Ne7.
IIpakTnyeckoe 3ansitue S7.
HenpepsiBHas ciydaiiHas BeTMYUHA
(H.c.B). @YHKLUSA NIOTHOCTH
pacripenesieHus U ee CBs3b ¢ PyHKIMen
pacrpeieneHusl.




IIpakTuyeckoe 3ansitue 58.
UucnoBble XapaKTEPUCTUKH H.C.B.
Paz0op 3amanus 9 uz T3Ne7.
IpakTuyeckoe 3ansitue 59. 3aKOHBI
pacnpenenesus 1.c.B. U H.C.B.:
ouHomuanbHbIN, [lyaccona,
PaBHOMEPHBIN U MMOKA3aTEIIbHBIM.
IpakTuyeckoe 3ansitue 60. Pemmenue
3a71a4 Ha HOPMaJIbHbIN 3aKOH
pacnpenenenus. Pa3oop 3aganus 8 u3
T3Ne7.

IIpakTuyeckoe 3ansitue 61.
[TepBuunast 06paboTKa BEIOOPKH.
[Tonuron wactor. I'pynnupoBanHas
BbIOOpKa. ['ucTorpamma.
OMnupudeckast pyHKINS
pacrnipenenenus. Paz6op 3ananuii 1, 2 u
3 T3Ne8.

IIpakTuyeckoe 3ansitue 62.
UncnoBble XapaKTEPUCTUKH BBIOOPKHU.
IMpakTuyeckoe 3ansiTue 63.
ToueuHble 1 UHTEPBAJIbHBIE OLIEHKU
MaTeMaTH4YEeCKOTr0 0XKUJIaHUS 1
JUCIIEPCUU TEHEPATIEHON
coBOKynHOCTH. Pa36op 3ananuii 4, 5 u
6 n3 T3Ne8.

IIpakTuyeckoe 3ansaTue 64. [IpoBepka
TUIIOTE3bI O BUJIE PACIIPE/ICTICHHUS.
Kpurepuii [Tupcona. Pa3z6op 3ananus 7
n3 T3Ne8.

CamocrosiTesibHas padora.
CityyaliHblii BEKTOP U €r0 YHCIIOBBIC
XapakTepucTuku. KoppensiuuoHHblIi
MOMEHT ¥ KOA(h(UIIMEHT KOPPEISIITUY.
Perpeccus. KoppensunoHHbIil 1
perpeccuoHHbIN aHanu3. Metoj
HAaUMEHBIINX KBAJIPATOB.
Craructuueckuil aHaiu3
SMIIUPUYECKON TPOCTON TMHENHOU
pPErpeCcCHH.

Jiia 3a0uHOM (hopMbI 00yUueHHs ([Tl BCeX crenuaabHocTel Kpome «PaanoTexHuyeckue
CHCTEMBI Ha >KeJI€3HOIOPOKHOM TPAHCIIOPTEY).

e HaunmenoBanue Nuagukaropsl
u/n pasnena Coaep:xanue pasaesia zmcnmcemmu
JUCHMIIINHDBI KOMIIeTEeHIHH
1 Jluneitnast anre6pa u | Jlekuusa 1. Matpuisl u JeiicTBUS HaJ
aHAJIUTHYECKas HUMH. OO6patHas MaTpHIIa. OITK-1.1.1
reOMETPHUs Onpenenureny U UX CBOMCTBA. o
Pemienne CHUCTEM JINHEWHBIX
anreOpanvecknX YpaBHEHHUIl: METOJIbI




Kpamepa, T'aycca U  MaTpuyHBIiL.
Teopema Kponekepa-Kanemin.

[IpsimMas M TUIOCKOCTH B TPEXMEPHOM
IIPOCTPAHCTBE.

IpakTnyeckoe 3anusTue 1. [lelicTBus ¢
MarpuuaMu. Beraucnenue
onpenenuteneir. OOpaTHas MaTpuiia.
Pemenue cucreM TMHEHHBIX
anredpanvdeckux ypaBHEHUN: METOJT
Kpamepa, 'aycca n MaTpudHbIii METOL
pELIEHUS] CUCTEM.

[Ipsimas ¥ MIIOCKOCTh B MTPOCTPAHCTBE.
Jlaboparopnasi pabGora 1. «Meton
T'aycca».

CamocrosiTesibHasi padora. BekTopsl.
CkansipHOe, BEKTOPHOE M CMEIIAaHHOE
IIPOU3BE/IEHNUS BEKTOPOB.

CoOCcTBEHHBIE YHCIIa U COOCTBEHHBIE
BEKTOPHI MaTpPHLI.

Kpussie BTOporo nopsjka:
OKpPY’KHOCTb, 3JUIHIIC, TUIIepOoIIa.
[TonsspHast cuctema KOOpIMHAT.

Maremarnueckut
aganu3, Yacts 1.

Jleknus 2. HerpepbIBHOCTH (DYHKIIHMH B
TOYKE U Ha oTpeske. [IpaBwia n
dbopmynsl tuddepeHnrpoBaHmsl.
Tabnuira mpou3BOIHBIX.
Huddepenunan u ero reoMeTpUIECKUi
cMmbica. [IponsBogHbie 1
muddepeHnnanbl BEICIIAX MOPSIIKOB.
Jlekmust 3. DKkcTpeMyMbl QyHKIIHA.
HeoOxoaumbie U JOCTaTOYHBIE YCIOBUS
AKCTpeMyMa. ACUMITOTHI (PyHKITHH.
OO6mras cxema uccieqoBanus (PyHKITUU
U TIOCTPOEHUS ee rpaduka.
IIpakTH4Yeckoe 3ausTHE 2.
KoMiiekcHble ynciia U AeiCTBUS HAll
HUMU.

Boruncnenue npon3BOAHBIX CIOXKHBIX
dbyHkmii. Beruucnenue npou3BoaHbIX
BBICIIUX MOPsAKOB. MccnenoBanue
byHKIMI ¥ TOCTpoeHHe rpaduKoB C
MOMOIIBIO TTPOU3BOIHOM.
CamocrosiTenbHasi padoTa.
Crneuunanbubsle GyHKIUN. BekTopHas
(GYHKIHS CKaISPHOTO apryMeHTa.
KacarenbHast kK KprBOIi 1 HOpMaJIbHAS
MJIOCKOCTb.

OIllIK-1.1.1

Marematnueckuit
a"amm3, Yactsb 2.

Jlexnms 4. [luddepennpoanue
(GYHKLUH HECKOJIBKUX MEPEMEHHBIX,
YacTHbIE IPOU3BOJIHBIE,

Qg depeHunasl.
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[TepBoOOpa3Hasi U HEOMPEICIICHHBIH
uHTerpan. CBoNCTBa UHTErPAJIOB.
[IpaBuna uHTErpupoOBaHUs U TaOIUIA
uHTErpanoB. lHTerpupoBanue 1no
4acTsM U METOJl 3aMEHbI [IEPEMEHHOM.
Pa3znoxxenne MHOrouneHa Ha
MHOXkUTENN. Pa3noxenue
paIMOHATIBHBIX IPOOCH Ha MpocTerIIIHe
npoobu. NuTerpupoBanue
paIMOHATILHBIX IPOOEH.

Jlekuus 5. OnpeneneHHplil UHTErpal u
ero cpoiictea. ®opmyia HeroToHa-
JleiiOHuLa ¥ ee TPUMEHEHUE IS
BBIYMCIICHHS OTPEICIICHHBIX
MHTETpasioB. 3aMEeHa IEPEMEHHON U
WHTETPUPOBAHUE T10 YaCTA B
OTpeieIEHHOM MHTErpase.

Jlexuus 6. Beraucienne qBOWHBIX
WHTETPAJIIOB MIOBTOPHBIM
nHTerpupoBanuem. [Ionsartue o 3amene
TIEPEMEHHBIX B JIBOWHBIX HHTETpAJIAX.
IpakTnyeckoe 3ausTue 3. Boruncienue
YaCTHBIX MTPOU3BOHBIX.
HenocpencrBeHHOE HHTErPUPOBAHUE.
HNHTerpupoBaHue Mo 4acTsiM.
HNuTterpupoBanne 1poOHO-
palMOHATBHBIX (QYHKITHI.
IIpakTuyeckoe 3ansTue 4.
OnpeneneHHblii HHTErpal.
HecoOcTBeHHbIE MHTETPATTBI.
BriurciieHue JBOMHBIX UHTETPAJIOB.
JlabopaTropnasi padora 2.
«nTerpans. [Ipubmmkennoe
BBIUHCIICHUE ONPEIEIIEHHOTO
UHTETpaiay.

CamocrosiTesibHas padora.
KacarenbHas Ma0cKoCTh U HOPMAJIb K
MOBEPXHOCTHU. Y CTIOBHBIN IKCTPEMYM.
OYHKINH, HE HTHTETPUPYEMBIE B
KBajparypax. MIHTerpasi ¢
MEPEMEHHBIMH MpeAeTaMu.
[Ipocreiinme cnocoOs
npUOIMKEHHOTO BBIYUCIICHUS
OTIpeIeIEHHOT0 UHTErpaja (METOIbI
NPSIMOYTOJIBHUKOB, TPAMELHH,
Cumncona). 'eomerpuueckue u
MEXaHUYECKUE MPUIOKEHUS
OINPEAEIEHHOTO0 MHTErpaa.

Huddepennnanbuele
ypaBHEHHS.

Jlexnms 7. 3agaun, npuBOASIINE K
mddepeHInanbHbIM YPAaBHEHUSIM.
Huddepennnanbuble ypaBHEHHUS
nepBoro nopsaka. 3agada Komm.
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Teopema cyliecTBOBaHUS U
€MHCTBEHHOCTH PELICHUS 3a/1a41
Komm. OcHOBHBIE Ki1acChl ypaBHEHUH,
MHTETPUPYEMBIX B KBaJpaTypax:
YPaBHEHHUS C Pa3AEIAIOIIMMUCS
IIEPEMEHHBIMU U OJIHOPOJHBIE,
JUHENHbIE /1.y. IEPBOro MOPSJIKA U 1.Y.
B NOJHBIX Auddepennnanax.

Jlexknus 8. luddepennmansusie
yYpaBHEHHUS BBICIINX MOPSAKOB. 3aadya
Komum. ITonsiTHEe 0 KpaeBbIX 3a7a4ax.
Jluneitnsie nuddepeHanbubIe
YpaBHEHHUS: OAHOPOJHBIE U
HeoJiHOopoiHbIe. O011ee pelieHue.
@dyH1aMeHTallbHasl CUCTEMA PEIICHUH.
Jlexknus 9. HopmanbHas cucrema

¢ depeHInaIbHbIX YPaBHEHUI.
IIpakTnueckoe 3ansiTue 5. Pemenne
I.Y. C pa3IesoIIUMHCS TIEPEMEHHBIMU
1 OJTHOPOJHBIX JI.y. IEPBOT0O MOPSIKA,
JUHEHHBIX J.y. IEPBOro MOPSIKa,
ypaBHeHU bepHyIn U 11.y. B IOJIHBIX
muddepeninanax.

IMpakTunyeckoe 3ansiTue 6. Perenne
JMHEHHBIX OAHOPOIHBIX JI.y. BTOPOTO
MOPSAJKA C TTOCTOSITHHBIMU

koad purmentamu. Meton Jlarpanika
JUISL pEIICHUS TMHEHHBIX
HEOJTHOPOJIHBIX JI.y. BTOPOTO MOPSIJIKA C
MOCTOSTHHBIMH KO3(PPUITUCHTAMH.
IIpakTuyeckoe 3ansaTue 7. Pemenue
CUCTEM JIMHEHHBIX YpaBHEHUI METOA0M
UCKJTIOYCHHS.

CamocrosiTesibHas padora.
YucneHHOe HHTETPUPOBAHUE
OOBIKHOBEHHBIX A hepeHITnaTbHBIX
ypaBHEHUU. YUCIIEHHBIE METOIbI
peIlIeHUs CUCTEM OOBIKHOBEHHBIX

b depeHInaabHbIX YPaBHEHUH.

YucnoBele U
(GyHKIIMOHATIbHBIE
Jo5:01138

Jlekmusi 10. Yucnosbie psijabl.
CxoIuMOCTh U CymMMa psifa.
Heo0xomumoe ycioBre CXOIUMOCTH.
JICHCTBHS CO CXOSIIUMUCS PSATAMH.
Psiapl ¢ OJIOKUTEIBHBIMY YJIEHAMM,
MPU3HAKU CXOJUMOCTH.
3HaKonepeMeHHbIE PSIbl. AOCOTIOTHAS
U yCTIOBHas cXO0uMOCTh. [Ipu3Hak
Jletionuma. CBoiicTBa aOCOIIOTHO
CXOSIIIIUXCS PSIOB.

IIpakTnueckoe 3ansitue 8. Psipl ¢
MOJIOKUTEIHHBIMU YJICHAMHU, TPU3HAKU
CXOAMMOCTH. 3HAKONIEPEMEHHBIE PSIbL.
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CamocrosiTesibHas padora.
OyHKIMOHATBHBIE Psiibl. O0IacTh
cxoauMmocTtu. PaBHOMepHas
cxoaumocTs. [Ipusnak Beliepmrpacca.
CBolicTBa paBHOMEPHO CXOSIINXCS
PAIOB: HETIPEPBHIBHOCTH CYMMBI Psizia,
mddepeHIrpoBaHue 1
WHTErpupoBaHue psaoB. CTeneHHbIe
psanel. Teopema Abens. Panuyc u xpyr
cxomumoctu. Psaael Teitnopa u
Maknopena. Pa3noxenue
AJI€MEHTAPHBIX (YHKIUHI B CTETICHHBIC
panel. [lpunoxxenus psiios.

Psanpl @ypee.

Teopus
BEPOSITHOCTEN U
MareMaThdecKas
CTaTUCTUKA

Jlekuus 11. DnemenTapHas Teopus
BeposiTHOcTel. Kitaccnueckoe
omnpezeneHue BeposiTHocTu. Popmyna
OIHOM BeposiTHOCTH. DopMyna
baiieca.

Jleknus 12. Cxema beprymmn.
OYHKIMS pacnpeieseHns, III0THOCTh
BEPOATHOCTH UX B3aUMOCBS3b U
CBOMCTBA.

Jleknus 13. MaremaTnueckoe
0’KMJIaHHE U JTUCIIEPCUST TUCKPETHON U
HEMPEPHIBHON CITy4allHOW BEJIIMYHMHBI.
3aKOHBI pacrpeeIeHus.

Jlexnus 14. I'enepanbHas
COBOKYITHOCTHh M BBIOOpKA.
Bapuanuonssiii psaa. ['ucrorpamma,
smMnupuueckas QyHKIus
pacnpeseneHus, BBIOOpOUYHas CPEIHSS
u qucnepcus. JloBepurenbHas
BEPOSITHOCTH U JIOBEPUTEIbHBIN
WHTEpBaJ.

IIpakTH4eckoe 3ausiTue 9.
Krnaccuueckoe onpenenenue
BEPOSITHOCTH. Te€opeMbl CIIOKEHUS U
YMHOEHUSI BEPOSITHOCTEH.
IIpakTnyeckoe 3ausaTue 10. Popmyna
MOJTHOM BEpOSITHOCTHU U popMyTia
baiikca. Cxema bepnysu.
IIpakTuyeckoe 3ansitue 11. YUCIIOBBIE
XapaKTEPUCTUKU [.C.B U H.C.B. 3aKOHBI
pacnpeneneHus A.C.B. ¥ H.C.B.:
ounoMuanbHbI, [lyaccona,
PaBHOMEPHBIN, HOPMaJIbHBIM.
IIpakTHueckoe 3anaTHe 12. [lepBuynas

o0paboTka BeIOOpKH. [ToUroH yacTot.

I'pynnupoBanHas BeIOOpKA.
I'ucrorpamma. Omnupuueckas
GyHKLUS pacupeaeeHusl.
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UmncnoBble XapaKTepPUCTUKH BEIOOPKH.
CamocrosiTesibHasi padora.
CrnyualiHblii BEKTOP U €r0 YHCIIOBbIE
xapakrepucTuku. KoppensauuoHHbIi
MOMEHT U KO3(pPULIMEeHT KOppesum.
Perpeccus. KoppensaunoHHb1i 1
perpeccuoHHbIN aHanu3. Meros
HaUMEHBIINUX KBaJIpaToB. ToueuHsle u
UHTEPBaJIbHbIE OLIEHKU
MaTEMaTHYECKOT0 OKUIAHUS U
JUCIIEPCUH TEHEPAIBHON
COBOKYIHOCTH. [IpoBepka runoressl o
BHJIE pacnpeneneHus. Kpurepui
[Mupcona. CraTucTueckuii aHau3
SMIIMPUYECKON TPOCTOM JIMHEUHON
perpeccuu.

5.2. Pazgensl IUCUMITIMHGBI U BUALI 3aHSITHI
Jli1s ouHOM opMbl 00yUEHUS

rij‘il HaumeHoBaHuUe pa3esia JUCHUILTHHBI JI 113 JIP CPC Bcero
1 | Jluneiinas anrebpa u 12 10 16 10 48
AQHATUTHICCKAs] TEOMETPHSL.
2 | Marematnueckuii ananus, Yacts 1. 20 22 0 14 56
3 | Marematnueckuii ananus, Yacte 2. 32 32 16 28 108
4 | JIuddepernmanpHbie ypaBHCHHUS. 22 20 0 30 72
5 | YUucnoBsie U QyHKIIMOHATBHBIC PSJIBI. 10 12 0 14 36
6 | Teopus BeposITHOCTEH U 30 30 0 44 108
MaTeMaTH4ecKasi CTAaTUCTHKA.
Hroro 128 128 32 140 428
KonrtpoJnb 112
Bcero (o06mas Tpy10eMKOCTb, Yac.) 540

Jiia 3a0uHOM (hopMbl 00yUueHUs (U1 BCceX crenuaabHocTel kpome «PaanoTexHuyeckue
CUCTEMBbI Ha >KeJIe3HOIOPOKHOM TPAHCIIOPTEY).

iﬁl HaumeHoBaHue pa3jeJia Iy CHUIVIMHBI J 113 JIP CPC Bcero
1 | Jlunetinas anrebpa u 5 5 5 35 41
aHAJIUTUYECKasi TeOMETPHSI.
2 | MaremaTnueckuii ananus, Yacts 1. 4 2 0 90 96
3 | Marematnueckuii ananus, Yacts 2. 6 4 2 90 102
4 | JuddepeHnmanbHble YpaBHEHUS. 6 6 0 100 112
5 | Yucnosble U (YHKIMOHAIBHbIE PSABIL. 2 2 0 38 42
6 | Teopus BeposiTHOCTEH U 8 8 0 100 116
MaTeMaTH4ecKasi CTATUCTHKA.
Hroro 28 24 4 453 509
KonTpoJs 31
Bcero (o6mias Tpy0€MKOCTb, 4ac.) 540




6. OIIeHO‘leIe MaTepuaJibl 1Jisl IPOBECACHUA TCKYIIEI0 KOHTPOJIA YCII€BACEMOCTH U
HpOMe)l(yTOqHOﬁ arTeCTalum oﬁyqammnxcﬂ o JTMCHUILJIMHE

OrneHouHble MaTepuanbl MO JUCHUIUIMHE SBISIOTCS HEOTHEMJIEMOW YacThio paboueit
MIPOrpaMMBbI U IIPEACTABICHBI OTJEIBHBIM JIOKYyMEHTOM, PACCMOTPEHHBIM Ha 3aceJaHuu Kadeapbl
Y YTBEP)KACHHBIM 3aBEIYIONINM Kadeapou.

7. MeToauveckne yKazaHus JJs 00y4AKOIIUXCS 10 OCBOEHHU IO JUCIHUNIMHBI

[Topsaok n3y4eHuss AMCLHUIUIAHBI CIIETY OIINN:

1.  OcBoeHue pa3neinoB JUCHUILIMHBI MPOU3BOJIUTCS B IMOPSAJKE, MPUBEAECHHOM B
paznene 5 «CopepkaHue U CTPYKTypa AUCHUILUIMHBD). OOydarouuics TOJDKEH OCBOUTH BCE
pazzeinbl TUCHUIUIMHBI, UCHOJIb3ysl METOJANYECKUE MaTepHalibl JUCUMIUIMHBI, a TaKXKe y4eOHO-
MeTon4eckoe obecreueHre, NpuBeIEHHOE B pasjelie 8 pabodeil mporpamMMsl.

2.  Jlns ¢dopMupoBaHHMS KOMIIETCHIMH OOydYalOMMCS JIOJDKEH TPEICTaBUThH
BBINIOJIHEHHBIE 3aJIJaHUs, HEOOXOUMbIE JUIsl OLIEHKU 3HaHWH, YMEHHUM, HaBBIKOB U (WJIM) OMbITA
NESITEIbHOCTH, TPEAYCMOTPEHHbIE TEKYIIMM KOHTPOJEM YCIIEBAEMOCTH (CM. OIICHOYHbIE
MaTepuaibl MO TUCIUILINHE).

3. Ilo Wroram TeKymero KOHTPOJS yCIEBAEMOCTH O JUCIHILIMHE, 00yYarOIIHiAcs
JOJDKEH MPOUTH MPOMEXKYTOUHYIO aTTECTALUIO (CM. OLIEHOYHbIE MaTepUabl O TUCLUILINHE).

8. Onucanne MaTepuAJIbLHO-TEXHHYECKOT0 H Y4eOHO-MeTOAUYECKOro odecreyeHmsl,
He00X0AUMOro JIsl peaju3aluu 00pa3oBaTe/IbHOM MPOrpaMMbl IO AMCLHMILINHE

8.1. TlomemeHus mpeACTaBISIOT COOOH YUeOHBIE ay TUTOPUH IS IIPOBEICHHSI yI4eOHBIX
3aHATUN, TMPEAYCMOTPEHHBIX MPOTpaMMON OakaiaBpuara/creruainuTeTa/ MarucTpaTyphl,
YKOMIUIEKTOBAHHBIC CITEIIUATM3UPOBAHHON YUeOHON MeOEITbI0 U OCHAIIICHHBIE 000PY/IOBAaHHEM U
TEXHUYECKUMHU CPEJCTBAMU OOYyUEHHUsI, CITyKALUMH JUIS TPECTaBlIeHUs yueOHON nHpopmanuu
OOJBIION ayTUTOPUHU: HACTEHHBIM SKpAaHOM (CTAllMOHAPHBIM HWIJIM IMEPEHOCHBIM), MapKEepHOM
JOCKOW ¥ (WJIM) MEJIOBOM JOCKOW, MYJbTHUMEIUHWHBIM IPOEKTOPOM (CTAllMOHAPHBIM WIH
MIEPEHOCHBIM ).

Bce nomernienus, ucmnosib3yemMble sl TPOBEICHUS yUeOHbBIX 3aHATUN U CAMOCTOSI TEIBHOM
paboThl, COOTBETCTBYIOT JIEHCTBYIOIIMM CAHUTAPHBIM U IPOTUBOMOXKAPHBIM HOpMaM U ITPaBUIIAM.

Jlns  mpoBenmeHus Ja0OpaTOPHBIX paboOT HCMONb3yeTcs: jaboparopusi Kadeapbl
«Komnvromepuwiti  knaccy»  OCHAIllGHHAsT KOMITBIOTEPHOM TEXHUKOH C  BO3MOXKHOCTHIO
nojKItoueHus K cetu «MHTepHeT» u obecredeHreM JI0CTYIa B AJIEKTPOHHYIO0 HH(DOPMAIIMOHHO-
00pa3oBaTeNbHYI0 Cpely YHUBEPCUTETA.

[Tomemienus uig caMOCTOSITENILHON pabOThl 00YYAIOIIUXCSl OCHAIIEHBI KOMIIBIOTEPHOI
TEXHUKOM C BO3MOXXHOCTBIO MOAKIIOUEHUs: K ceTu «VHTepHeT» M olecrneueHueM JocTyna B
ANIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

8.2. VYHuBepcurer obecriedeH HEOOXOAUMBIM KOMITJIEKTOM JIMIIEH3MOHHOTO U CBOOOTHO
pachpoCcTpaHseMOro NporpaMMHOro 00ecrevyeHus, B TOM YHCIlie 0T€YECTBEHHOIO TPOU3BO/ICTBA!

— OmneparmonHas cucrema Windows;

—  MS Office

- AntuBupyc Kacnepckuii;

—  IIporpammuas cucteMa [isi OOHapy>KE€HHS TEKCTOBBIX 3aMMCTBOBAHUHN B yUEOHBIX
Y HAy4YHBIX paboTax « AHTuruaruat.BY3».

8.3. OOyuaromumcst oOecriedeH JocTyn (yAal€HHBIH JOCTYN) K COBPEMEHHBIM
npodeccnoHanbHbIM 06a3aM JaHHBIX:

- DneKTpOHHO-OMOIMOTeYHasi cucTemMa wu3gatenscTBa «JlaHpy. [DIEKTpOHHBIN
pecypc]. — URL: https://e.lanbook.com/ — Pesxum gocTyma: jist aBTOPU3. MOJIb30BATEICH;

—  DuekTpoHHO-OMONMMoTeuHas cuctema ibooks.ru («Aidyke»). — URL: https://
ibooks.ru / — Pexxum noctyma: it aBTOPH3. MOJIB30BATENICH;

—  Dnekrponnas Gubmmoreka FOPAUT. — URL: https://urait.ru/— Pexum mocryna:
JUIS. aBTOPHU3. MOJIH30BaTENEH;


https://e.lanbook.com/
https://e.lanbook.com/
https://e.lanbook.com/

—  EnumHoe okHO JocTyIa K 00pa3oBaTeIbHBIM PeCypcaM - KaTajaor 00pa3oBaTeIbHBIX
MHTEPHET-PECYPCOB U TOJHOTEKCTOBOW JJIEKTPOHHOW y4eOHO-METOIUYECKOr OnOnmmoTexe yis
obiero u npodeccruonanbHOro oopazosanusi». — URL: http://window.edu.ru/ — Pesxum mocryma:
CBOOO/THBIN.

—  Cnoapu u suimkionenun. — URL: http://academic.ru/ — Pexum noctyna:
CBOOO/THBIH.

- Hayunas snexkrponHnas 6ubnmorexa "KubepJlenunka" - 3To HayyHast SI€KTpOHHAsS
OubnmoTreka, MOCTpOCHHAs Ha mapagurmMe OTKpeiToii Hayku (Open Science), OCHOBHBIMHU
3aJauaM# KOTOPOH SIBJISIETCS! TIOMYJISIpU3allisl HAyKH W HAYYHOW AEATEIbHOCTH, OOIIECTBEHHBIN
KOHTPOJIb KauyeCTBAa HAYYHBIX IMyOJIMKAWW, Pa3BUTHE MEKIUCUUIUIMHAPHBIX HCCIIEIOBAHMIA,
COBPEMEHHOT'O MHCTHTYTA HAYYHOH PEICH3UH U MOBBIIICHUE IIUTUPYEMOCTH POCCHIICKON HAYKH.
— URL.: http://cyberleninka.ru/ — Pesxum moctymna: cBOOOHBIIA.

8.4. OOyuwaromumMmcsi obecriedeH nocTyn (yOaJeHHBIM AOCTYN) K MH(POPMAIMOHHBIM
CIIPAaBOYHBIM CHCTEMAaM:

- Hanmonaneueiit OTkpeiTeiii YHuBepcurer "MHTYUT". BecruiatHoe oOpa3oBaHue.
[DnexTponnsiit pecypc]. — URL: https://intuit.ru/ — Pexxum moctyma: cBOOOIHBIN.

8.5. TlepeueHs mevaTHBIX W3IAaHUH, HCITOJIB3YEMBIX B 00pa30BaTEILHOM MPOIIECCE:
1. [Mucemennsrit J{. T. KoHcniekT jgeKIuii 1Mo BBICIIEH MaTeMaTHKe: TTOHBINA Kypc/13-¢e
n3n.-Mocksa: Aiipuc-IIpecc, 2015. — 603 c. u aranoru rogoB u3ganus 2003-2014.

2. Psipr. V4. mocobue / M'ap6apyk B. B., Ciupunonos E.I., [lIBapa M. A. - CaHkT-
[TerepOypr: III'VIIC, 2010. — 49 c.

3. Maremarnueckas cratuctuka. Yd. mocooue / I'apbapyk B. B., [Tynemmesa FO.1O.: -
Cankr-IletepOypr: III'YIIC, 2012. - 56 c.
4. Pemenue 3agau mo matemaTke. AJJaNTUBHBINA KypcC JUIS CTYI€HTOB TEXHUYECKUX

BY30B: YueOHoe nocobue / ['apbapyk B.B., Poqun B.U., ConosbeBa .M., IlIBapy M.A.— CII6.:
Wzn-so «JIauby, 2017. — 688 c.
HNuTtencuBHbIN Kypc MareMatuku. Yacts 1 u 2: YuebHoe nmocobue / brnarosemienckas E.A.,

I'apbapyk B.B., Poqun B.H., ®omenko B. H., HIBapuy M.A. — CI16.: ®I'bOY BO III'VIIC, 2017
n2018. - 136 u 192 c.

5. AHnanmutuueckas reometpus. Meroa. nocobue / ApramonoBa H. E., Boponuna M. M.,
CawmotinoBa T. 1O. - Cankr-IlerepOypr: III'YIIC, 2011. — 28 c.
6. HuterpanpHoe ucunciaenue. Meron. mocodue / ['ananona 3. C., Emuceesa E. H.,
Jlanmuua H. B., Ymakosa T. W.: - Caakr-IleTepOypr: III'YIIC, 2011. - 31 c.
8.6. Ilepeuenn pecypcoB MH(OPMALIMOHHO-TEIEKOMMYHUKAITMOHHOMN CeTH

«MHTEepHeT», UCTOIB3YyEMbIX B 00pa30BaTeIbLHOM IPOIECCE:

1.  Bposun, A.}O. Briciias marematuka. CTaHAapTHBIE 3a/1a4l ¢ OCHOBAMHU TEOPUH.
[DnexTpoHHbI pecype] : yueb. mocobue / A.FO. Bnosun, JI.B. Muxanesa, B.M. Myxuna. —
OnektpoH. gan. — CII6. : Jlamp, 2009. — 192 c¢. — Pexum pocryna:
http://e.lanbook.com/book/45 — 3ari. ¢ sxpana.

2.  Munocues, B.b. (mox pea.) Kypc matematuku a5t TEXHUUECKUX BBICIIUX YUEOHBIX
3aBeneHuil. Yacte 1. Ananutudeckas reomerpust. [Ipeaenst u psaapl. OyHKIMK U TPOU3BOIHBIE.
JIuneitHast u BekTOpHas anreOpa [DneKTpoHHBIN pecypc] : yuebHoe mocobue / B.b. Munocues
(mox pen.), E.A. Ilymkaps (ox pen.), B.I'. 3yoxos [u ap.]. — Dnekrpon. nan. — CII6. : Jlans,
2013. — 543 c. [http://e.lanbook.com/view/book/30424/]

3. Munocues, B.b. (mox pen.) Kypc matrematuku s TEXHUUECKUX BBICIIMX YY€OHBIX
3aBeneHuil. YacTh 2. OyHKIMU HECKOIBKUX MepeMeHHbIX. VHTerpanbHOoe ucuucienue. Teopus
noJis [DNeKTpOHHBIN pecypc] : yueOHoe mocobue / B.b. Munocues (moa pen.), E.A. Ilymikaps
(mon pen.), B.A. JlsxoBckuii [u nmp.]. — Onekrtpon. man. — CII6. : Jlanp, 2013. — 429 c.
[http://e.lanbook.com/view/book/30425/]
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