OEJIEPAJIBHOE ATEHTCTBO KEJIE3BHOAOPOXHOI'O TPAHCIIOPTA
denepanbHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKIACHUE
BhIciero oOpasoBanus «lleTepOyprekuii rocy1apCcTBEHHBIN YHUBEPCUTET MyTeH COOOIICHHS

NwmmepaTopa Anekcanmpa I»
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JUCIUILINHEI
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23.05.03 «lloosuoicroti cocmas gicene3nvix 00pocy»

no cneyuajiusayusim.

«I py3oevie 8azomnviy
«Jlokomomuewl»
«Dnexmpuyeckui mpaHcnopm Hceie3uvix 00pocy
dopma 00yueHUs1 — OUHas1, 3a0YHas
«Texnonozus npouzsoo0Ccmea u pemMoHma NOOBUNCHO20 COCMABA»
«Bvicoxockopocmnoii nazemubli mpancnopmy
dopma 00yueHHs — ouHas

Cankr-IlerepOypr
2026



JINCT COTI'JIACOBAHMIA

Pabouas nporpaMma paccMOTpeHa U YTBEpIKICHA Ha 3acejaHuu Kadeapsl
«Buvicwan mamemamuray
[Tpotokon Ne 5 ot 21 siuBaps 2026 r.

3aBenyronui kadeapoit
«Buvicwas mamemamuray E.A. Bracosewernckas
20 T

COI'JTACOBAHO

PykoBoautens OITOIT
«I"py30BBIEC BarOHbI».
«TexHoyorus npou3BOJCTBA U PEMOHTA

MOJBH>KHOTO COCTaBa FO.11. boponenxo
20 T

COI'TTACOBAHO

PykoBonurens OITOII
«JIOKOMOTHUBBI» JI.H. Kypunkun
20 T

COT'JTACOBAHO

PyxoBonurens OIIOII

«OQNEeKTPUYECKUI TPAHCIIOPT JKEJIE3HBIX 10POT»,

«BBICOKOCKOPOCTHON Ha3€MHBIN TPAHCIIOPT» A.M. Eecmaghves
20 T




1. leau u 3aga4m TUCHHUILTHHBI

PaGouas nmporpamma nucuuruiuabl «Mamemamuxay (B1.0.07) (nanee — TUCIUIUINHA)
COCTaBJIEHA B COOTBETCTBHHU C TPEOOBAHUSAMU (eiepaIbHOTO rOCy1apCTBEHHOTO
00pa30BaTeNLHOTO CTaHapTa BhICIIEro oOpa3oBaHus no cneyuaivbhocmu 23.05.03
«lloosudicroti cocmas scenesnvix dopoey (nanee — ®I'OC BO), yreepxaennoro 27.03.2018 r.,
npuka3 MunoOpuayku Poccun Ne 215.

Lenbro M3ydeHUs] TUCIUILINHBI SIBJISIETCSI OCBOCHUE TEOPETHUECKUX OCHOB M Pa3BUTHE
MPAKTUYECKUX HABBIKOB MPUMEHEHHS MAaTEMaTHYeCKUX METOJIOB, IOBBIIMICHUE KYJIBTYpPhI
MBIIIEHHSI, CIIOCOOHOCTH K 0000IIEHHIO, aHATTN3Y, BOCIIPUSATHIO HH(POPMAIIMH, TOCTAHOBKE TSI
U BBIOODY IyTeH €€ TOCTHKEHUS
JUist TOCTHIKEHHS LENU TUCIUILTHHBI PEIIAIOTCS CISIYIOIINE 3a/1a4H:

— YMEHHE pelIeHUs] OCHOBHBIX MaTEMAaTUYECKHX 3ajay C JOBEJACHUEM PEIICHUS JI0 MPAKTUYECKH
PUEMIIEMOTO Pe3yiIbTaTa,

— pa3BUTHE HAaBBIKOB MATEMATHYECKOTO WU aJTOPUTMHUYECKOTO MBIIIICHUS, YMEHUS JOTHYECKH
BEPHO, apT'yMEHTHPOBAHO H SICHO IPOBOUTH JIOKA3aTEIIbCTBA;

— yCBOGHHE Oa3MCHBIX MaTeMAaTHYECKHUX IOHSATHHA, METOJOB, MOJENeH, NPUMEHSIEMBIX IPH
U3YyYEHUH €CTECTBEHHOHAYYHBIX U CIICIIUAIBLHBIX TUCIIHILIHH;

— ONBIT TPOCTEHIIETO MaTEMaTHYECKOTO WCCICIOBAHUS TPHUKIATHBIX BOIPOCOB (IIEPEBOA
peanbHOM 3a7auyll Ha MAaTEeMaTHYECKUH SI3bIK, BHIOOP METOJIOB €€ peIICHUs, B TOM YUCIe U
YHCJICHHBIX, OI[EHKA IOJIy4YeHHBIX PE3YJIbTAaTOB);

— pa3BUTHE CHOCOOHOCTH CaMOCTOSITEILHO pPa30upaThcsi B MaTeMaTHYECKOM  arapare,

coJiepKaleMcs B JINTEPAType, CBA3aHHON CO CIEMATbHOCTBIO CTYACHTA.

2. [lepeyeHb MIAHMPYEMBIX Pe3yJbTATOB 00y4eHUs MO JUCHUILINHE,
COOTHECEHHBIX C YCTAHOBJIEHHBIMH B 00pa30BaTe/IbHOI IpOrpaMMe MHAUKATOPAMH
JOCTUKeHUA KOMIIeTeHIIHi

[InanupyeMbIMu  pe3ynbTaTaMd OOy4YEHHUS TO AUCHUIUIMHE (MOAYIIO) SIBISETCS
dbopMupoBaHKe Y 00yJarONTUXCsl KOMIIETEHIIUM W/HJIK YacTu KoMrieTeHnid. ChopMHUpOBaHHOCTh
KOMIIETSHIIMI W/WIM YaCTH KOMIIETEHIIMI OIEHMBAETCS C MOMOIIBIO MHIUKATOPOB JTOCTHKEHUS
KOMIIETEHIINH.

HHI[I/IKZITOPLI JOCTHIKCHUSA

. Pe3yiabTaThbl 00YVUEeHHUA MO TUCHUILINHE (MOIVJIIO
KOMIIEeTeHLM I y y AUHCTL (mony.io)

OIIK-1. Cnocoben pewiams unsicenephvlie 3a0aiu 8 npopheccuoHaIbHOl 0esimeNbHOCMU ¢
UCNONb308AHUEM MEMOO08 eCIECMBEHHbIX HAYK, MAMeMamuiecko2o anaiusda u
MOOenUpoBaHUs.

OIIK-1.1.2 3naem memoovl Obyuarowuiics 3Haem:

MamemMamuyecko20 aHaiu3a u | meopemuyeckue, paciemmuvie U IKCHePUMEHMAIbHbLE MemOoObl
MOOeNUpoBanusi 6 o0Oveme, | MAmemMamuiecko2o aHaiu3d, UCHOb3YeMble NPU PeueHUU
HeoOX00UMOM O  PeueHUs | UHHCEHEPHBIX 3a0ay 8 NPOGecCUOHATbHOU 0esimeIbHOCU NO
3a0au npogheccuoHanbHoll | C1edyrouuUM pazoenam:

0esamenbHOCU. Jlunevinasa aneebpa u aHarumuyeckas 2eomempusi;
Mamemamuueckuu ananus;

Jughghepenyuanvuvie ypasHenus,

Yucnosvie u GyHKYUOHAIbHBLE PAODL,

Teopus eeposimnocmeni U MamemMamuyeckas Cmamucmuxa,
OIIK-1.2.2 Ymeem Obyuarowuiics yMmeem NpUMeHsMs Memoobl
NPUMEHAMb MeMoObl MAmemMamuyecKo20 aHaiu3a u Mooeaupo8aHus




NuaukaTopbl 10CTHKEHNUS
KOMIIETeHIM A

PesynbTaThl 00y4eHHs 110 AUCHHUILINHE (MOLYJIIO)

MamemMamuyecKko2o aHaiu3a u
MOOenuposarus 6 obveme,
HeobX00UMOM 01 pelieHus
3a0a4 npogheccuoHaIbHOl
OesimebHOCU.

no cnedyiouum pasoendm:
Mamemamuueckuii anaius;
Jughghepenyuanvuvie ypasnenus,

VK-1. Cnocoben ocywecmensamo Kpumudeckuil auaius3 npooiemMHulX CUmMyayuti Ha OCHOGe
CUCMeMHO020 n00X00d, 8bIpAdAMBIEAMb CIPAME2Uio 0elUCmEUll

VK-1.2.1. Ymeem
ocyuwecmenams
cucmemMamu3ayuio
ungopmayuu, npogooUms ee
KpUMuYeCcKull aHaius u
0000wams pe3yrbmanmol
ananuza OJis peuenus
NOCMAsIeHHOU 3A0aylU.

Obyuarowuiics ymeem:
- CUCTNeMAMU3UPOBAMb U AHATUZUPOBAMb UHDOPMAYUIO,
- 0000wamv  pes3yibmamvl AHAAU3A Ol PeuleHuUs
NOCMABNIeHHOU 3a0adU.

VK-1.2.2.Ymeem
CMpPYKmMypuposanms npoo.iemy
u paspabameiéams
cmpame2uro 00CHUNCEHUS]
NOCMAaesIeHHOl Yeau KaK
NnoCIe008amelbHOCHb ULA20E.

Obyuarowuiicsa ymeem:
- CMPYKMYupoeamas npooiemy;
- paspabamuviéams cmpame2uro 00CMUICEHUs.
nOCMAsNenHoU Yeu.

3. MecTo AUCHUILUIMHBI B CTPYKTYpPe OCHOBHOI Npo(ecCHOHAIBHOM

0o0pa3oBaTeJbHOM MPOrPaMMbI

JlucuumimHa OTHOCUTCS K 00513aTeIbHOM JacTH.

4. O0bem IMCUMIIMHBI M BUABI Y4eOHOI padoThI

Jli1s ouHO# popMBI 00yUEHHUS

. Bcero Moayib

Bup yueOHoii padoThI 4ACOB 1 > 3 4
KonTakTtHas pabora (1o BUugamM y4eOHbIX
3aHATHI) 272 80 64 64 64
B ToM uucne:
—  nexmuu (JI) 128 32 32 32 32
— mnpaktuueckue 3anatus (I113) 128 32 32 32 32
— nabopatopuble padotsl (JIP) 16 16 - - -
CamocrtosrensHas padora (CPC) (Bcero) 156 28 44 40 44
KoHnTpounb 112 36 36 4 36
dopma KOHTPOJIs (IPOMEKYTOUHON aTTeCTallUN) €) €] 3 C)
OO01mast TpyA0eMKOCTh: Yac / 3.e. 540/15 | 144/4 | 144/4 | 108/3 | 144/4

Jnst 3a04HOM (OpMBI 00YUEHUs

(mms Becex cnenuanbHOCTeR kpoMme «TeXHOI0rus Mpou3BOACTBA U PEMOHTA

INOABUXKHOT'O COCTaBa» 1 ((BLICOKOCKOpOCTHOfI Ha3eMHBIN TpchnopT»).




Monyab
. Bcero
Buj yueOHoi padoThl 4ACOB 1 2
Ceccus 1 Ceccusi 2 | Ceccnsi3 | Ceccusil | Ceccns 2
KoHnTtakTHas padoTa (1Mo BugaM y4eOHbIX
3aHATUI) 54 4 12 10 14 14
B tom uuce:
—  nekuuu (JI) 30 2 6 6 8 8
— mnpakruueckue 3ansatus (113) 20 2 2 4 6 6
— naboparopHble pabotsl (JIP) 4 0 4 0 0 0
CamocrositensHas pabora (CPC) (Bcero) 455 68 87 89 90 121
KonTtposb 31 - 9 9 4 9
®dopma KOHTPOJISI (MMPOMEKYTOUHON 2 2 2 2
aTTecTanum) KPJI, | KPJI, | KPJI, | KPJI,
€] C) 3 €]
7212 108/3 | 108/3 | 108/3 | 144/4
OO0mast TpyA0eMKOCTh: Yac / 3.e. 540/15 288/8 55077

Ipumeuanue: «Dopma konmponsy — skzamen (3), sauem (3), koumpoavras paboma (KPJI)

5. CTpykTypa u coep:KaHue JMCHUIIHHbI

5.1. Pa3aensl TUCHUIUIMHBL U COJIEPKaHUE PACCMATPUBACMBIX BOITPOCOB
Jl11s o4HO# popMBI 00YUEHHUS

No HaunmenoBanue Nugukaropbl
u/n paszena Coaepixanue pasaesa AocTHzAeHU
AUCHMILINHBI KOMIIeTeHIH
Mooynw 1
1 Jluneiinas anreOpa u | Jleknus 1. .MaTpuisl 1 AeCTBUS Ha
aHaJIUTHYECKas Humu. OOpatHas wmarpuna. Panr
TreOMEeTpHs MaTpHIIbI, BBIYUCIICHUE paHra.
Onpenenurenu BTOPOrO U TPETHETO
nopsiAkoB.  OmpenenuTend  BBICIIUX
nopsiikoB. CBOWCTBaA OIpeaennuTeNnei.
Jlekuus 2. Penienne cucTem JIMHEHHBIX
anreOpanveckux YpaBHEHHM: METObI
Kpamepa, T'aycca u  MaTpu4HBIN.
Teopema Kponekepa-Kanennu. OIlK-1.1.2
Jlekuuss 3. Bektopel u JuHeiHBIC |  OITK-1.2.2
omepalMy HajJ HUMH. JlekapTOBBI VK-1.2.1.
KOOpAMHATHl  BeKTOpoB. CKamspHOE, VK-1.2.2.

BEKTOPHOE M CMELIAHHOE MPOU3BEACHUS
BEKTOpOB. JIMHEIHas 3aBUCUMOCTb M
HE3aBHCUMOCTb BEKTOPOB. PasmepHOCTb
1 6a3uC JIMHEHHOTO MPOCTPAHCTBA.
IIpakTnueckoe 3ansaTue 1. [lelictBus c
MaTpUIIAMHU. Brraucnenue
ompenenuteneit. Pa3bop  mpumepon
tumnoBoro 3amanus 1 (1, 2) u3 T3 Nel.
IIpakTuuyeckoe 3ansitue 2. OOpaTHas
Martpuiia. Bemonnenue 3aganus 1 (3) u3
T3 Nel.




JlaGopaTopHoe 3ansitue 1-2-3.
Pemenue cucrem JIMHERHBIX
anredpanvyeckux ypaBHEHUN: METO]
Kpamepa u MmaTpu4HbIi METOA
pEeLIeHUs] CUCTEM.

JladopaTopHoe 3ansitue 4-5-6.
Pewenue cucrem merogom ['aycca.
JlabopaTopHoe 3anusitue /. Panr
Marpuiisl. Teopema Kponekepa-
Kanemnu. Mccnenosanue cucrem
JTUHENHBIX anreOpandyecKux
ypaBHeHHI. Pa300p THUIOBBIX 3a/1aHUI
2,3,4n 5 u3 T3Nel.

JlaGopaTopHoe 3ansiTue 8.
JlaboparopHas padora «Haxoxnenue
0o0paTHOM MaTpULbI».

Jlekmusi 4. Ilpsmas Ha IUIOCKOCTH.
VYpaBHEeHHs TpSIMONW. YTrou MEXIy
MPSIMBIMHU.

Jlekmusi 5. Ilpsmas W TUIOCKOCTH B
TPEXMEPHOM IIPOCTPAHCTBE. Y paBHEHUS
MPSIMOM U TIOCKOCTH.

Jlekuuss 6. Yron MexXIy MpsSMBIMU,
IJIOCKOCTSIMU, MPSAMOU M IJIOCKOCTBIO.
PaccTosiHust OT TOYKHM 4O TIPSMOM U 1O
IJIOCKOCTH. B3auMHoe pacnosioxeHue
MPSIMBIX Y INIOCKOCTEN.

IIpakTnueckoe 3ansaTue 3. [Ipsmas Ha
IJIOCKOCTH.

IIpakTnuyeckoe 3ansitue 4. Paznuuneie
ypaBHEHUS TIJIOCKOCTH B MTPOCTPAHCTBE.
VYron Mexay MI0CKOCTSIMHU.
IIpakTnueckoe 3ansiTHe 5. YpaBHEHUS
NpsIMOM B MPOCTPAHCTBE. YTOJ MEXIY
NPSIMBIMH, TIPSIMOM U TIJIOCKOCTBIO.
PaccrosiHust OT TOUKM A0 MpPAMOU U 10
IJIOCKOCTH. B3anMHOe pacnonoxeHue
MPSIMBIX U IJIOCKOCTEM.
CamocrosiTesbHast padora.
CoOcTBeHHBIE YHCIA W COOCTBEHHBIC
BEKTOpbl Matpuil. Kpussie BTOpPOTO

MopsAJIKa: OKPY>KHOCTB, AILIIUIIC,
runepoorna. [TonspHas cucTema
KOOpJMHAT.
MatemaTuueckuii Jleknus 7. MHOXXeCTBa U Onepaliuu Hal
aHanus, Yacts 1. EI/IMI/I. Yucnossle MHOXKECTBA. | e 1 4 5
BaHTOpbl. DyHkumu. CroxHble €
oOpaTHbIe byHK1HMY, rpaduxu 03%1312212
GbyHKIUH. DneMeHTapHbIe QYHKITHH. YK—1:2:2:

Jlekuus 8. Yucnossie
ITOCJIEI0BATEILHOCTH U MX ITPEAEIIBI.
Heneposo uucino. [Ipenens GpyHkimid,




CBOICTBA MPEJEIOB, OCHOBHBIE
TEOPEMBI O Mpeeax.

Jlekuusa 9. DbeckoHeuHO Maiible U
O0eckoHeyHO ~ Oompmme  (QYHKIHH.
CpaBHeHue OECKOHEYHO MaJbIX
¢GbyHKuMi. 3ameyaTeabHbIE IPEIeIbI.
Jleknus 10. HenpepsiBHOCTH GyHKIIHIMA
B TOouke u Ha otpe3ke. CBoiicTBa
(GyHKIUH, HENpepbIBHBIX Ha OTpE3Ke.
Pa3ppbiBel byHKUIni u 170
KJIacCu(pUKAIHS.

Jlekuus 11. [TpousBoaHas pyHKIwH, e
CMBICA B  pasNUYHBIX  3ajayax.
Huddepenuupyemocts  QyHKIUH B
Touke M Ha oTpe3ke. I[lpaBuia wu
bopmynsl udhepeHITupOBaHHS.
Jleknmus 12. TaGauia mpou3BOIHBIX.
JuddepeHnnan u ero reoMeTpuIecKuit

cMbIcin.  MHBapuaHTHOCTH  (OPMBI
muddepennmana. Jluneapuzanms
GyHKIHH.

Jlexkmusn 13. [IpousBoaHbIe 1
mQQepeHIratbl BBICIIAX MTOPSIKOB.
Teopemsl Pous, Jlarpanska, Komm.
[IpaBuio Jlonurans. Packpeitue
HEOIpeIeIEHHOCTEH.

Jleknmusi 14. ®dopmyna Teinopa ¢
OCTaTOYHbIM  4IeHOM B  (opme
Jlarpanxa. PaznokeHue aaeMeHTapHbIX
¢bynkuuit o popmysne Teitnopa.
Jlekumsa 15. OxcrpemyMbl (QyHKUIHH.
Heo6xoauMele 1 JOCTaTOUHBIE YCIOBUS
3KCTpEMyMa. Uccnenosanue
BO3pacTaHusl, yObIBaHUS, BHITYKIOCTH U
BOTHYTOCTHU (YHKIIHH.

Jlekuusa 16. AcumntoTsl (QyHKUIUH.
OO0mias cxema uccieoBaHus (PYHKIMU
U TIOCTPOEHUS ee rpaduka.
IIpakTuyeckoe 3ansiTue 6.
KommniekcHble uncna u 1eiicTBus Hall
HUMH. AnreOpanyeckas,
TPUTOHOMETpUYECKasl U TIOKa3aTelbHas
(hOpMbI KOMITJIEKCHOTO YHCIIA.
IIpakTnuyeckoe 3ansaTue 7. Popmyna
Oiinepa. Pa36op 3amanmii 1 u 2 w3
TPNe2.

IIpakTuyeckoe 3ansaTue 8. OyHKIUN.
Cnoxuble u oOpaTHble (YHKIMH,
rpaduky  QyHKIMH. DieMeHTapHbIe
GyHKIMU.

IpakTuyeckoe 3ansiTue 9.
Brruucienue npenenon




MOCJIeIOBAaTEeILHOCTEHN M (DYHKITHH.
Paz6op 3amanus 3 u3z TPNe2.
IpakTuyeckoe 3ansTue 10.
HenpepbIBHOCTh PYHKITNH B TOYKE.
Pa3peiBbl hyHKIHN B KX
Kiaccuukanus.

Paz6op 3ananus 4 uz TPNe2.
IIpakTuuyeckoe 3anstue 11. Tabnuma
MIPOU3BOIHBIX. Brruncnenue
MIPOU3BOIHBIX CJIOXKHBIX ()YHKIIHHA.
IIpakTHyeckoe 3ansTHe 12.
[IpousBonHbie QyHKINN, 33 JaHHBIX
rapamMeTpU4ecK U HESBHO.
IIpakTuyeckoe 3ansiTue 13.
Boruncnenue npon3BOAHBIX BBICIINX
opsiAKOB. PackpeiTue
HEOTMpeIeIEHHOCTEH.

IIpakTHyeckoe 3ansaTHe 14.
HccnenoBanue GyHKIHIA C TTOMOIIBIO
MEPBOX MPOU3BOAHON. MOHOTOHHOCTh
Y DKCTPEeMYMBI () YHKITHH.
IIpakTHyeckoe 3ansiTue 15.
HccnenoBanue GyHKIHIA C TTOMOIIBIO
BTOPOI MPOU3BOAHOM, HAXOKICHHE
MHTEPBAJIOB BBIITYKJIOCTH U BOTHYTOCTH
GbyHKIUI 1 TOUek neperuoa.
IIpakTuyeckoe 3ansiTue 16.
Haxoxnaenune acumnTot rpaduka
¢ynkuu. [Toctpoenue rpaduxa
(YHKIHHU C TOMOIIBIO TPOU3BOIHBIX.
Paz6op 3amanus 5 uz T3 No2.
CamocrosiTesbHast padora.
BexktopHas ~ QyHKUMS ~— CKaJSIpHOTO
aprymenTta. KacarenpHas K KpUBOU U
HOpMaJsbHas MmiIockocTh. CrienuanbHbIe

GyHKIMH.

Mooyns 2

MareMaTH4eCKUi
aHanu3, Yacte 2.

Jlekums 17. @yHKIIMU HECKOJIBKUX
IIEPEMEHHBIX, OCHOBHBIE ONPEIEIICHNUS,
Tre€OMETPUUYECKUN CMBICT, IPEAEIIBI,
HenpepbIBHOCTH. uddepenunpoBanue
(GyHKIHUH HECKOJIBKUX TIEPEMEHHBIX,
YacTHBIE IPOU3BOJHBIE,

g depeHIanbl.

Jlexuus 18. luddepenurpoBanue
CIIOKHOU U HEeSIBHOW (DYHKIUH.
KacatenbHast 10CKOCTh U HOPMaJb K
MOBEPXHOCTU. YacTHBIE IPOU3BOHBIE U
Qg QepeHIanbl BBICIINUX MOPSIKOB.
Jlexus 19. ®opmyna Teitmopa.
DKCTpeMyMbl PYHKIUH HECKOJIBKUX
nepeMeHHbIX. HeoOxoaumbie ycnoBust

OIlK-1.1.2
OIlIK-1.2.2
VK-1.2.1.
VK-1.2.2.




sKcTpemMyMa. JlocTaTouHbIe YCIOBUS
SKCTpeMyMa (Ui GYHKIMU ABYX
MePEMEHHBIX).

Jleknus 20. YCIOBHBIN 3KCTPEMYyM.
[Ipou3BoiHas IO HANIPABIICHUIO U
IPaJMEHT CKAJISIPHOTO IOJIS.

Jlexknus 21. TlepBooOpa3Has u
HeolpezeleHHbl nuTerpai. CoiicTBa
unTerpanos. [IpaBuna uHTErprpoOBaHUS
Y Ta0JIMIla UHTETPAJIOB.

Jleknus 22. IHTerpupoBaHue 1mo
94acTSIM U METO/] 3aMEHBI IEPEMEHHOM.
Jleknus 23. MHOTO4JIEHBI, TEOpEMa
besy, ocHOBHas Teopema BbICIICH
anrebpsl. Pa3nokeHne MHOrOUJIeHA Ha
MHOXxuUTeNH. Pasnoxenune
paloHaIbHBIX Ipo0eit Ha MpocTeIre
npoou. MuTerpupoBanue
paIMOHAIBLHBIX IPOOEH.

Jlexkmus 24. IaterpupoBanue
HEKOTOPBIX UPPAITMOHATHHBIX H
TPAHCLEHJCHTHBIX (DYHKIIUH.

Jlekuus 25. OnpenencHHBIA UHTETpAI
u ero cBorictBa. ®opmyna HeroToHa-
JleiiOHMIIa M €€ TIPUMEHEHUE JUIS
BBIYHCIICHUS OIPEIEICHHBIX
WHTETPAJIOB.

Jlexuus 26. 3ameHa nepeMeHHOM u
WHTETPUPOBAHUE TIO YacTs B
OTIpeJIeJIECHHOM MHTErpae.

Jlekuus 27. HecoOcTBeHHBIE
WHTETpasbl ¢ 0ECKOHEUHBIMH
MpeieJlaMy | OT HeOTPaHMYICHHBIX
(GyHKIUH, UX CBOMCTBA, CXOAMUMOCTb.
Jexuus 28. O0muii moaxon K
ONPEACIICHUIO UHTErPAJIOB. /[BOMHBIE U
TPOWHBIE NHTErPAJIBI U MX CBOMCTBA.
Jlexknus 29. Boruncienue 1BOWHEIX U
TPOWHBIX HHTETPAJIOB TIOBTOPHBIM
uHTerpupoBanueM. [lonstue o 3ameHe
IIEPEMEHHBIX B IBOWHBIX U TPOMHBIX
uHTerpanax. [IpunoxeHust KpaTHBIX
HWHTETPAJIOB.

Jleknus 30. [TonsipHeie,
UWIMHIPUYECKUE U ChepuyecKue
KOOpPJIUHATHI.

Jlexuus 31. KpuBonuHeiiHbie
WHTETPANbI 0 JJIMHE AYTH, UX
CBOICTBA U BBIYUCIICHHE.

Jlekuus 32. KpuBonuHelHbIe
WHTETPANTBI TI0 KOOPJWHATAM, HX
CBONCTBA U BblyncieHue. Popmyna




I'puna-Octporpanckoro.
He3aBrucuMocTh KpUBOJIMHEHHOTO
HHTErpaja o KOOpAUHATaM OT IIyTH
uHTerpupoBanus. [IpunoxeHus
KPUBOJMHENHBIX HHTETPAJIOB.
IIpakTnyeckoe 3ansTe 17.
Bbrunciienue yacTHBIX IPOU3BOIHBIX.
Paz6op 3amanus 1 u3 T3 Ne3.
IIpakTHyeckoe 3ansaTue 18.
HuddepeHunrpoBanue cI0KHON U
HESIBHOW (PyHKITUH.

IIpakTuyeckoe 3ansitue 19.
Hcnonw3zoBanue nuddepenimana B
NpUOIMKEHHBIX BhIYHCICHUAX. Pa3zbop
3agaHud 2 u3 T3 Ne3.
Ipakruyeckoe 3anstue 20.
OKCTpeMyMbl QYHKIIUH JIBYX
nepeMeHHbIX. Haxoxaenue
HanOOJIBIIETO U HANMEHBIIIETO
3Ha4YeHUs1 QYHKIHUU B 3aMKHYTON
obnactu. Paz6op 3aganmii 3 u 4 u3 T3
Ne3.

IpakTuyeckoe 3ansiTue 21.
[Ipon3BosHas MO HANIPABICHUIO U
IpaJueHT cKajsipHoro nois. Pazoop
3agaHuil 5 1 6 u3 T3 Ne3.
IIpakTuyeckoe 3ansaTHE 22.
HenocpencTBeHHOE HHTETPUPOBAHUE.
Paz6op 3amanus 1 (1) uz T3Ne4.
IIpakTnuyeckoe 3ansitue 23. Meron
nojABeAeHUs 101 3HaK nuddepennnana
U 3aMeHbI nepeMeHHol. Pa3bop
3ananus 1 (2, 3) uz T3Ne4.
IIpakTnueckoe 3ansiTue 24.
WuTerpupoBanue o yactsM. CBeeHne
uHTerpana k cebe mogooHomy. Pazdop
3ananus 1 (4 u 5) uz T3Ne4.
IIpakTHuyeckoe 3ansiTue 25.
WuTerpuposanue apodHO-
panMoHanbHbIX QyHKIMHA. Pa3zbop
3amanus 1 (6 u 7) u3z T3Ne4.
IIpakTuuyeckoe 3ansitue 26.
WHTerpupoBanue npocTenmmx
UppaloHAIbHBIX U
TPUTOHOMETPHUYECKUX (YHKIIHH.
Paz6op 3ananus 1 (8, 9, 10) u3z T3Ne4.
IMpakTnyeckoe 3ansTue 27.
OmnpeneneHHbl HHTETpa.
HecoOcTBeHHbIE HHTErpaIbl IO
HEOrPaHUYEHHOMY ITPOMEXKYTKY.
HecoOcTBeHHbIE HHTETrpabI OT
HEOrpaHNYEHHBIX (DYHKIIMH.




Pa36op 3ananus 2 uz T3Ne4.
IIpakTuyeckoe 3ansiTue 28.
I'eomeTpuyeckue 1 MEXaHUYECKHE
IIPUJIOKEHHUS ONPEIEIIEHHOTO
uHTerpana. Pazoop 3amanus 2 u3
T3Ne4.

IIpakTHyeckoe 3ansTHE 29.
Brrunciienue ABOMHBIX U TPOMHBIX
unTerpanon. [losropuoe
uHTerpupoBanue. Paz6op 3ananus 3 u3
TPNe4.

IIpakTuyeckoe 3ansitue 30. 3ameHa
MEePEeMEHHOHN B IBOMHOM M TPOMHOM
UHTErpae.

IIpakTuyeckoe 3ansTue 31.
MexaHnueckrue U TeOMETPUIECKIE
MIPUJIOKEHUS JBOMHOTO U TPOMHOTO
UHTerpaa.

IIpakTuyeckoe 3ansiTue 32.
Brruncnenme KpuBOJIMHEHHBIX
uHTerpanos 1 u 2 pona. Pazoop
3aganus 4 uz TPNe4. [Tpumenenue
¢dopmysl ['puna-Octporpaackoro st
BBIYHCIICHUS] KPUBOJIMHEHHOTO
uHTerpana 2 ponaa. HezaBucumoctsb
KPUBOJIMHEHHOTO UHTErpaja 1o
KOOpJAUHATaM OT IMyTH
UHTETPUPOBAHUSL.
CamocrosiTesibHasi padoTa.
KacaTenpHast I0CKOCTh U HOPMaJb K
ITIOBEPXHOCTHU. Y CIIOBHBIN IKCTPEMYM.
DyHKIIUH, HE UHTETPUpPYEMBIE B
KkBagparypax. HTerpaisi ¢
[IEPEMEHHBIMU NPEACIaMU.
[ToBepxHOCTHBIE MHTETpabl |1 1 2
pona. ®opmyna OcTporpaackoro-
l"aycca.

Mooyns 3

HuddepenunanbHble
YpaBHEHWUS.

Jlekums 33. 3agaun, NPpUBOASIIUE K
g depeHIaTbHbIM YPAaBHEHUSIM.
JuddepennunanbHble ypaBHEHUS
nepBoro nopsiaka. 3agaya Komu.
Teopema cymiecTBOBaHUS U
€JIMHCTBCHHOCTH PEIICHUS 33]Ia9H
Kommn.

Jlexuusi 34. OCHOBHBIC KJIACCHI
ypaBHEHUM, HHTETPUPYEMBIX B
KBaJIpaTypax: YpaBHEHUS C
pa3aeNIIOIMUMUCS TIEPEMEHHBIMU U
OJTHOPO/THBIE.

Jlekuus 35. JIuneiiHbie 1.y. IepBOTO
TTOPSIJTKA U J1.Y. B TTOJTHBIX
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nuddepennmanax.

Jlexuus 36. luddepenumanbuoie
YpaBHEHHMs BBICIIHMX HOPSIKOB. 3a1a4a
Komm. ITonsitue o kpaeBpIX 3a1a4yax.
VYpaBHeHUs, JOIyCKAIOLUE TOHUKEHHE
MopsiAKa.

Jlexuusn 37. Jluneiiasie

Qg depeHraIbHbIe ypaBHEHUS:
OJTHOPOJHbIE U HEOAHOpOoAHbIe. OO01Iee
pemenne. @yHnameHTaIbHAsA CUCTEMA
peLIeHU.

Jlexuus 38. Meton Jlarpanxa
BAapUALIUU NTOCTOSIHHBIX. JINHEHbIE
Qg depeHraIbHbIe YpaBHEHUS C
MTOCTOSTHHBIMH KO3 (UIIUCHTAMH.
Jlexuusi 39. YpaBHEHUs ¢ IpaBoii
YacThIO CelUanbHOro BUaa (1-blii
YaCTHBINA cTydai).

Jlexuus 40. YpaBHEHUs ¢ IpaBoii
YaCcThIO CIICMAILHOTO BHa (2-01
YaCTHBIN clTydail M 0OIIui Cirydaid).
Jlekmusn 41. HopmanbsHasi cuctema
Qg QepeHranbHbIX ypaBHEHUH.
3agava Ko u Teopema
CYIIECTBOBAHHS U €TMHCTBEHHOCTH.
CucteMbl TMHEHHBIX

Qg QepeHIraIbHbIX YPaBHEHUH C
MOCTOSIHHBIMU K03 purimenTamu.
MeTton Diinepa aiis peleHus: CUCTEM
JMHEWHBIX U depeHIuaTbHbIX
YPaBHEHUM.

Jlekuus 42. OnepanrioHHoe
ucurcnenue. OpuruHaibl ¥ UX
n3obpaxenus. CBoicTBa
npeobpaszosanus Jlamiaca. Tabnuuna
OPUTHMHAJIOB U U300paKeHUH.

Jlexuus 43. Pemenne

Qg depeHIMaIbHbIX YPaBHEHUH U
CHCTEM ONEPATOPHBIM METOJIOM.
IIpakTnuyeckoe 3ansitue 33. Pemenue
1.y. C pa3JIeNSIONIMHICS IEPEMEHHBIMH
Y OJTHOPOHBIX J1.y. IEpPBOTO MOPSIKA.
Pa36op 3ananuii 1, 2 u 3 u3 T3NeS.
IIpakTuyeckoe 3ansitue 34. Pemenue
JUHEWHBIX JI.y. TIEPBOTO MOPSAKA,
ypaBHeHU bepHyIu U A.y. B IOJIHBIX
muddepennmanax. Pazdop 3amanwmii 4, 5
n 6 n3 T3NeS.

IpakTuyeckoe 3ansitue 35.
JuddepenunanbHble ypaBHEHUS
BBICIIINX TIOPSIIKOB. Y paBHEHUS,
JIONYCKAIOIIMe MOHWKEHHUE TOPSIJIKA.




Pa36op 3amannmii 7 u 8 u3 T3NeS.
IIpakTuyeckoe 3ansitue 36. Pemenue
JUHENHBIX OAHOPOIHBIX J1.y. BTOPOTO
MOPSJIKA C IOCTOSTHHBIMU
kod(dunmentamu. Pa3zdop 3amanus 9
n3 T3NeS.

IIpakTuyeckoe 3ansaTue 37. Meton
Jlarpan»a AJig pereHus JMHEHHBIX
HEOJIHOPOAHBIX [I.y. BTOPOTO MOPsIJIKa C
MOCTOSTHHBIMH KO3(pPHULIEHTAMHU.
Pa36op 3amanus 11 u3 T3NeS.
IpakTunyeckoe 3ansiTue 38-39.
Pemenue muHEMHBIX HEOJHOPOIHBIX
J.y. BTOPOTO MOPSAKA C TOCTOSSHHBIMU
kodurmentamu. Pazdop 3aganuii 10
u 12 u3 T3Ne5.

IIpakTuyeckoe 3ansaTue 40. Penmenue
CUCTEM JIMHENHBIX YPAaBHEHUM.
Meronowm Ditnepa.

IIpakTHyeckoe 3ansiTHe 41.
Opurunans! 1 u3obpaxxkenus. Tabnuua
n300paxkeHuil. Pemenne nuHEHHBIX 11.y.
OTIEPAIIMOHHBIM METOJIOM.
IIpakTuyeckoe 3ansaTue 42. PeneHue
CUCTEM JIMHEHHBIX JI.y. OTIePAIlMOHHBIM
METOJIOM.

CamocrosiTesibHasi padoTa.
UuncneHHbIe METOIbI PEIIeHUs
nuddepeHIMaTbHBIX YpaBHEHUH U
CUCTEM OOBIKHOBEHHBIX

TG depeHIIMATBHBIX YpaBHEHUI.

YucioBele U
(GyHKIIMOHATIbHBIE
PAIBL

Jlexnus 44. Yucnosblie psibl.
CxonuMocCTh U CyMMa psizia.
HeoOxonumoe ycioBue cX0AUMOCTH.
JIeicTBHSI CO CXOASIIIUMUCS PSAIaMHU.
Psanpl ¢ ONIOKUTENBHBIMU YIEHAMH,
MIPU3HAKU CXOAUMOCTH.

Jlexuust 45. 3HaKonepeMeHHbIE PsIbI,
PAIBI C KOMIUIEKCHBIMH YJIEHAMHU.
AOGcoutoTHAs U YCIIOBHAS CXOIUMOCTb.
[Tpuznax Jleitoauma. CBoiicTBa
abCOJIIOTHO CXOMASIIMXCS PSAIOB.
Jlexuusi 46. OyHKIIMOHATIBHBIEC PSIJIBL.
Ob6nacte cxonumoctu. PaBHOMepHast
cxoaumocTs. [Ipusnak Beliepuirpacca.
CBolicTBa paBHOMEPHO CXOASIINXCS
PSIOB: HEMIPEPHIBHOCTH CYMMBI s,
Qg QepeHIMpoBaHue U
UHTEerpupoBanue psaaoB. CTeneHHbIe
panbl. Teopema Abens. Paguyc u kpyr
CXOJMMOCTH.

Jlexuus 47. Psanwl Telinopa u
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Maknopena. Paznoxxenue
AIIEMEHTAPHBIX (PYHKIIMIA B CTETICHHBIS
psanel. [IpunosxkeHust psioB.

Jlekuus 48. Psanpr Oypee.
lMapmonunueckuii ananus.
IIpakTuyeckoe 3ansaTue 43.
HccaenoBanne CXOOUMOCTH YHCIOBBIX
PAIOB. PsibI ¢ MONTOXKUTENBHBIMU
yineHamu. Pa3z6op 3amanmst 1 u3 T3Ne6.
IIpakTnueckoe 3ansTHe 44.
HccaemoBanne cX0qUMOCTH
3HAKOYEPETYIOLIUXCS U
3HaKOIMEepPEeMEHHBIX psiaoB. Pazboop
3aganus 1 u3 T3Neb.

IIpakTHyeckoe 3ansTHe 45,
Haxosxnenue nunreppana cXoIuMOCTH
cTeneHHoro psaa. Psasl Teinopa u
Maknopena. Paznoxenne pyHkuuu B
cTeneHHou pan. Pa3zdop 3axannii 2 u 3
n3 T3Neb.

IIpakTuyeckoe 3ansaTue 46.
[IpuMeHeHue psI0B K MPUOIMIKEHHBIM
BbIYMCIICHUSAM. Paz0op 3amanus 4 u3
T3Neb.

IMpakTunyeckoe 3ansatue 47-48. Pser
®ypne. Pazdop 3amanus 5 uz TINeo.
CamocrosiTesibHas padora.
[IpakTrueckuil rapMOHUYECKUI
aHaJIu3.

Mooyns 4

Teopus
BEPOATHOCTEN U
MaTeMaTH4ecKas
CTaTUCTHKA

Jlexuus 49. [IpoctpaHcTBO
3JIEMEHTapHBIX cOObITUI. Anredpa
coObITHH. BeposTHOCTD.
AKcHOMaTHYECKOE TTOCTPOEHUE TEOPUH
BEPOATHOCTEM.

Jlexuus 50. DnemeHTapHas TeOpus
BeposaTHocTel. Kiaccuueckoe u
r€OMETPUUYECKOE ONPEIETICHUE
BEPOSITHOCTH.

Jlekums 51. ®opmyna noaHOM
BepositHocTH. Dopmyna baiieca.
Jlexuus 52. Cxema bepHymmm.
Teopewms! Ilyaccona u Myaspa-
Jlamaca.

Jlexuust 53. [luckpeTHbIe ci1y4aiiHbIe
BenM4UHbI. DYHKIUS paclpeneeHus U
ee cBoicTBa. Maremarnyeckoe
OKUJJaHUE U JUCTIePCUs TUCKPETHOM
CIIy4allHOM BEJIMYMHBI.

Jlekums 54. HenpepbiBHBIE CitydaiiHbIe
BenM4HUHbI. DYHKIUSA paclpeneicH s,
IJIOTHOCTH BEPOSITHOCTH UX
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B3aUMOCBSA3b U CBOMCTBA.
MaremaTrnueckoe OKHIaHuE U
JIMCTIEPCHS HETIPEPBIBHOM CIy4atHOM
BEJIMYUHBI.

Jlexmus 55. 3akoHBI pacnpeaeneHus
JMCKPETHOM CIy4aiiHON BEJIUYUHBI:
OouHOMMaNBbHBIN, [Tyaccona.

Jlexuusi 56. 3aKoHBI pacripeeneHus
HEMPEPHIBHOW CITy4allHOW BEJIMYMHBI:
II0KA3aTeJIbHbIA, PABHOMEPHBIMN.
Jlexnus 57. HopmansHoe
pacnpe/iesieHue U ero CBOMCTBA.
[IpaBuo Tpéx curma.

Jlexuusi 58. 3akoH OONBIINX YKCEIT.
HepasenctBa UeOblmena.

Jlexuus 59. Teopembl bepaymu u
YeOsbImena.

Jlexuus 60. LlenTpanbHas npenenpHas
teopeMma JlsmynoBa. Teopema MyaBpa-
Jlamaca.

Jlexuus 61. ['enepanbHas
COBOKYITHOCTb M BBIOODKA.
Bapuannonnsii psaa. ['ucrorpamma,
sMnupuuecKas QyHKIus
pacnpesenenus, BBI0OOpOYHast CpeIHss
U AUCTIEPCHSL.

Jlekuus 62. CTaTHCTUYCCKUE OICHKHU:
HECMeEUIeHHbIE, Y3PPEeKTUBHbBIE U
cocrosiTeNbHble. [1orpenHocTh OLEHKH.
JloBepuTenbHas BEPOSTHOCTD U
JIOBEPUTENIbHBIN UHTEPBAIL.
Omnpenenenre HEOOXOUMOTO 00BEMa
BbIOOpKU. ToueuHble OLIEHKU
MaTEMaTHYECKOT0 OKUIaHUS U
JUCTIEPCUH.

Jlexuus 63. [Tonstue o Kpurepusx
cornacus. [IpoBepka runotes o
paBeHCTBE nosiel u cpenHux. IIposepka
TUIOTE3 O 3HAYEHUHU ITapaMeTpoB
HOPMaJIbHOTO PacHpeeiICHUsI.
[IpoBepka runoressl 0 BUAE
pacnpeeneHusl.

Jlexuus 64. [IppHINTT MaKCHMaIBHOTO
MPaBONIOI00MS M METO/] HAUMEHBIIIUX
KBa/IpaToB.

IIpakTuuyeckoe 3ansitue 49. AnreGpa
coObITuii. Onpenienenne BEpOITHOCTH.
Paz6op 3amanus 1 u3z T3Ne7.
Ipakruyeckoe 3ansiTue 50.
Kraccuueckoe onpenenenue
BeposTHocTH. Pa3bop 3ananus 2 u3
T3Ne7.




IIpakTHyeckoe 3ansTue 51. Teopemsl
CJIO’KEHUS U YMHOKEHUS
BeposaTHOCTel. HezaBucumMbie coObITHS.
Paz6op 3amanmii 1 u 2 uz T3Ne7.
IIpakTHyeckoe 3ansaTHe 52. DopMyna
MIOJIHOM BEpOSITHOCTH U (popmyrna
baiikca. Pa36op 3amanuii 4 u 5 u3
T3Ne7.

IIpakTuyeckoe 3anaTue 53. Cxema
Bepuymnu. Paz6op 3ananus 6 u3z T3Ne7.
IIpakTuyeckoe 3anaTue 54. Cxema
Beprymnnu npu 60abIIMX 3HAYSHUAX N.
Paz36op 3amanus 7 uz T3Ne7.
IIpakTnyeckoe 3ansTHE 55.
JluckpeTHble cy4yaiiHble BEJTMYHUHbI
(1.c.B). @yHKIUA pacipeieeHus.
CocraBrieHre 3aKOHa pacIpeieIeHHs
1.C.B.

IIpakTuyeckoe 3ansiTue 56.
UucnoBble XapaKUEPUCTHKU J1.C.B.
Paz6op 3amanus 8 u3z T3Ne7.
IIpakTHYeckoe 3aHsATHE 57.
HenpepoiBHas cinydaiiHas BEJIMYMHA
(1.c.B). OyHKIUSA IIOTHOCTH
pacripenienieHus 1 ee CBsi3b ¢ QyHKIHen
pacnpezeneHusl.

IpakTuyeckoe 3ansiTue 58.
YucaoBble XapaKTEPUCTUKH H.C.B.
Pa36op 3ananus 9 uz T3Ne7.
IIpakTnueckoe 3ansitue 59. 3aKOHBI
pacripenienieHus J1.C.B. ¥ H.C.B.:
ouHoMuanbHbIH, [Iyaccona,
PaBHOMEPHBIN U MTOKA3aTEIbHBIM.
IIpakTnuyeckoe 3ansitue 60. Pemenue
3a7a4 Ha HOPMAJIbHBIN 3aKOH
pacrnipenenenus. Pa3oop 3aganus 8 u3
T3Ne7.

IIpakTnuyeckoe 3ansitue 61.
[lepBuunas 00paboTKa BEIOOPKHU.
ITonuron yacror. I pynnupoBanHas
BbIOOpKA. ['ucTorpamMma.
OMmnupuyeckas QyHKINs
pacnipenenenus. Pazoop 3ananuii 1, 2 u
3 T3NeS.

IpakTuyeckoe 3ansiTue 62.
YucaoBble XapaKTEpUCTUKH BEIOOPKH.
IpakTuyeckoe 3ansiTue 63.
ToueuHsble U HHTEPBAIbHBIE OLIEHKU
MaTEeMaTHIECKOTO OKUIAHUS U
JIMCTIEPCUU TeHEPATbHOM
coBokynHocTu. Paz0op 3ananwuii 4, 5 u
6 13 T3Ne§.




IIpakTHyeckoe 3ansaTue 64. [IpoBepka
TUIOTE3bI O BUJE PACIPEIEICHHUS.
Kpurepuii [Tupcona. Paz6op 3amanus 7
n3 T3Ne§.

CamocrosiTesibHasi padora.
CriyuaiiHblii BEKTODP U €r0 YHCIIOBBIE
xapaktepucTuku. KoppensiunoHHbiit
MOMEHT U KO PHUIUEHT KOPPEIIALIUH.
Perpeccus. KoppensuuoHHblid u
perpeccuoHHbIi aHanu3. Meron
HaMMEHBIINX KBaJPaTOB.
Craructuueckuil aHaiu3
SMIUPUYECKON MPOCTON JTMHEUHOM
perpeccuu.

Jiis 3a09HOM (hOpMBI 00YUeHHSI (IS BCeX CrienuanbHocTel KpoMme «TexHomorus
MIPOU3BOJICTBA M PEMOHTA MOJIBUYKHOTO COCTaBay U «BBICOKOCKOPOCTHOMN Ha3eMHBIN
TPAHCIIOPTY).

No HaumenoBanue Nupukaropsl
u/n pasnena Coaep:xaHue pa3aesia AOCTHKeHHs.
JUCIMILINHDBI KOMIIeTEeHIIM I
Mooyns 1
1 Jluneiinas anreOpa u | Jlekmusi 1. Marpuuibl u 1eldcTBHUST HaJl
aHATUTHYECKas HUMH. OobpatHas MaTpuIa.
TreOMETpHs Onpenenureny U UX CBOMCTBA.
Pemenne CUCTEM JIMHEHHBIX

areOpanyeckux ypaBHEHUN: METObI
Kpamepa, T'aycca u  MaTpu4HBIN.
Teopema Kponekepa-Kanemnnu.

[IpsiMast ¥ TUIOCKOCTH B TPEXMEPHOM
IIPOCTPAHCTBE.

Jlexuusi 2. BekTopsl U TUHEHHBIE
onepaunuu HaJ HUMH. CKaJIIpHOE,
BEKTOPHOE U CMEILIaHHOE
IIpou3BeAeHNs BEKTOPOB. [Ipsamas u

IJIOCKOCTH B TPEXMEPHOM OIlK-1.1.2
OIIK-1.2.2
IPOCTPAHCTBE.
II 1. Jleii VK-1.2.1.
PAKTHY€CKOC 3aHATHEC 1. CHUCTBUA C VK-1.2.2.

MarpulaMu. Beraucienue
onpenenutenei. OOpaTHas MaTpHIia.
Pemrenue cucreM TuHENHHBIX
anredpanvyeckux ypaBHEHUN: METOJ
Kpamepa, ["aycca u MaTpuuHbIi METOA
pPELIECHHS CUCTEM.

[IpsiMast ¥ MIOCKOCTH B MTPOCTPAHCTBE.
JlabGoparopHas pa6ora 1.
«HaxoxaeHne oOpaTHOM MaTPUIIBI».
CamocrositesibHasi  padora. BekTopsl.
CkansipHoe, BEKTOPHOE U CMEIIAHHOE
MPOU3BEICHUS BEKTOPOB.

CobcTBeHHBIE Uncia U COOCTBEHHBIE
BEKTOPHI MaTPHII.




Kpusbie BTOpOro nopsika:
OKPYXKHOCTb, 3JUIHIIC, TUIIepOoIa.
[TonapuHas cucremMa KOOpIMHAT.

MatemaTuueckuii
ananus, Yacte 1.

Jleknus 3. HerpepbIBHOCTh QYHKIIHI B
TOYKE U Ha oTpe3ke. IIpaBuna u
hopmynsl nuddepeHITupoBaHMS.
Tabnuia npou3BOIHBIX.
Juddepennman u ero reoMeTpuIeCKuii
cMmbica. [Tpon3BoHbie U
muddepeHIrabl BICIIUX MTOPSIIKOB.
Jlexuust 4. DxcTpeMyMbl (PYHKITHIA.
HeoOxonuMmeie u JocTaTOYHBIE YCIOBHS
IKCcTpeMyMa. ACUMITOTHI (DYHKIIUH.
OO6mas cxema uccieqoBaHus PyHKIINH
Y TIOCTPOCHUS ee rpadukKa.
IIpakTH4eckoe 3ansTHE 2.
KomiiekcHbIe ynciia u JelicTBUS Hall
HUMU. Beruucienue mpous3BOIHBIX
CIIOKHBIX (QyHKIMH. Borancienne
MIPOU3BOJIHBIX BBICIIUX MOPSIKOB.
HccnenoBanme GpyHKIMIA 1 TOCTPOCHUE
rpadUKOB ¢ TOMOIIBIO IPOU3BOTHOM.
CamocrosiTenbHasi padoTa.
Crennanpable GyHKIMH. BekTopHas
(GYHKIUS CKAISIPHOTO apryMEHTa.
KacarenpHast K KpUBOM U HOpMaJTbHAS
MJIOCKOCTb.

OIlIK-1.1.2
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MareMaTH4eCKUi
aHamm3, Yacts 2.

Jlekums 5. [ludpdepennupoBanue
(GyHKIMN HECKOJIBKUX EPEMEHHBIX,
YaCTHBIE POU3BOIHEIE,
muddepeHmansl.

Jlexuus 6. IlepBooOpazHas u
HeonpezeneHHbl naTerpai. CoicTBa
nHTerpayos. [IpaBuna uHTErpupOBaHus
U Ta0JIMIa MHTETPaJloB.
HHTerpupoBaHue 1o 4acTsiM U METOJ
3aMeHBbI IIepeMeHHON. Pasnioxenue
MHOI'O4YJI€Ha Ha MHOKHTEIIH.
PaznoxeHue palmoHanbHbIX ApoOei Ha
npocreimue aqpoou. MaTerpupoBanue
panMoHaIbHBIX JpoOei.

Jlekums 7. OnpeneneHHblii UHTerpan u
ero ceorcrea. Popmyna HerotoHa-
JleitOHUIIA ¥ €€ MPUMEHEHHE NSt
BBIYMCIICHHS OIIPEIEIICHHBIX
MHTETPAJIOB. 3aME€Ha NIEPEMEHHON U
MHTETPUPOBAHUE I10 4ACTS B
ONPEJIETICHHOM UHTETpAJIe.
Boluncrnenue 1BOMHBIX UHTETPAJIOB
ITOBTOPHBIM HHTETPUPOBAHHUEM.
ITonsATHE O 3aMEHE NIEPEMEHHBIX B
JIBOMHBIX HHTErpaJIax.

OIlK-1.1.2
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VK-1.2.2.




IpakTnyeckoe 3ansTue 3. Boruncienue
YaCTHBIX [TPOU3BOIHBIX.
HenocpeacrsenHoe MHTETpUpOBaHUE.
HHTerpupoBanue 1o 4acTsm.
WnrerpupoBanue aApodHO-
panMoHaNbHBIX (QYHKIIHA.
IIpakTHyeckoe 3ansTHe 4.
OrnpenenieHHbIN UHTErpall.
HecoOcTBeHHbIe HHTErpabl.
BrrunciieHne ABOMHBIX UHTETPAJIOB.
JlaGopaTopHas padora 2.
«UuTerpansl. [IpubnmkenHoe
BBIYHCIICHHE ONPEEICHHOTO
UHTErpana.

CamocrosiTesibHas padora.
KacarenbHast minockocTh 1 HOpMab K
MMOBEPXHOCTHU. Y CIIOBHBIN HKCTPEMYM.
@OyHKIMH, HE UHTETPUPYEMBIE B
KBagparypax. IHTerpaisi ¢
MIePEeMEHHBIMH MpeAeTaMu.
[Ipocreiimme criocoOb!
MPUOIMKEHHOTO BBIUUCIICHUS
OIpeIeNIEHHOr0 UHTEerpaia (MeTO bl
MPSIMOYTOJIbHUKOB, TPAMeui,
Cumricona). 'eomerpuueckue u
MEXaHUYECKUEe MPUIIOKEHUS
OIpEIEJIEHHOT0 NHTErpaa.

Mooy 2

HuddepenunanbHble
YpaBHEHHUS.

Jlexuus 8. 3agaun, MpUBOASIIUE K
g depeHINaTbHbIM YPAaBHEHUSM.
JuddepenunanbHble ypaBHEHHS
nepBoro nopsjka. 3anada Komm.
Teopema cyiiecTBOBaHUs U
€IMHCTBEHHOCTH PELICHUS 3a]a9u
Komm. OcHOBHBIE KJIacChl YpaBHEHUH,
WHTETPUPYEMBIX B KBaJ[paTypax:
YPaBHEHHMS C pa3JeOLMMUCS
MIEPEMEHHBIMH U OJTHOPOIHBIE,
JMHEWHBIE J1.y. IEPBOTO MOPAIKA U ..
B MOJIHBIX Au(depeHnnanax.

Jlexuus 9. luddepenunansueie
ypaBHEHHUsI BBICIIIUX MOPSIKOB. 3a1ada
Kommu. IToHsiTHE 0 KpaeBbIX 3aauax.
Jluneitnsle nuddepeHmanbHble
yYpaBHEHHUS: OJTHOPOJIHBIE U
HeogHopoaHbIe. O0IIee pereHue.
@dyHnaMeHTaIbHAas CUCTEMa PELICHUH.
Jlekuus 10. HopmaneHas cucrema
muddepeHIranbHbIX ypaBHEHUH.
IIpakTnueckoe 3anaTHe 5. Penienue
1.y. C pa3JIeNAIONUMHCS IEPEMEHHBIMU
Y OJTHOPOIHBIX JI.y. TIEPBOTO MOPSIIKA,

OIlK-1.1.2
OIlIK-1.2.2
VK-1.2.1.
VK-1.2.2.




JUHENHBIX JI.y. IEPBOTO MOPSAIKA,
ypaBHeHU bepHyIIu U A.y. B IOJIHBIX
muddepennmranax.

IIpakTuyeckoe 3ansiTue 6. Perenne
JUHENHBIX OAHOPOIHBIX J1.y. BTOPOTO
MOPSAJIKA C IOCTOSTHHBIMU
koddunmentamu. Meron Jlarpanka
JUISl pEILIEHUS TMHEWHBIX
HEOJIHOPOAHBIX [I.y. BTOPOTO MOPsIJIKa C
MOCTOSTHHBIMU K03 (ppunimeHramu.
IIpakTHyeckoe 3ansaTHe 7. Pemmenue
CHUCTEM JIMHENHBIX YPABHEHUI METOA0M
WCKITIOUYEHHUS.

CamocrosiTesibHast padoTa.
UucneHHOe HHTETPUPOBAHUE
OOBIKHOBEHHBIX AU epeHnnanbHbIX
ypaBHeHU. UnCIEeHHbIE METO/IbI
pelIeH s CUCTEM OOBIKHOBEHHBIX

Qg QepeHranbHbIX ypaBHEHUH.

YucioBble U
(GyHKIIMOHATIbHBIE
PAIBL

Jlexnus 11. Yucnosslie psabl.
CxonuMoCTh U CyMMa psizia.
HeoOxonumoe yciioBue cX0AUMOCTH.
JlercTBUS CO CXOMSIIUMHUCS PSATAMU.
Pssibl ¢ 1ONI0KUTENBHBIMU YJICHAMM,
IIPU3HAKU CXOAUMOCTH.
3HaKonepeMeHHbIe Psiibl. AOCOMOTHAS
U yCIIOBHAsI cX0AUMOCTb. [Ipu3Hak
Jleii6nnna. CBolicTBa aOCOIIOTHO
CXOZSIINXCS PSAJIOB.

IIpakTuyeckoe 3ansitue 8. Psizpr ¢
I0JIOKUTEIIbHBIMU WIEHAMH, IPU3HAKH
CXOAMMOCTH. 3HAKOIIEPEMEHHBIE PSI/IbI.
CamocrosiTesbHast padora.
OyHKIMOHaNbHbIE psAabl. O0IacTh
cxoaumocTtu. PaBHOMepHas
cxonuMocTs. [IpusHak Benepurpacca.
CBolicTBa paBHOMEPHO CXOASIINXCS
PAIOB: HENIPEPBIBHOCTH CYMMBI PsIa,
g depeHIMpoBaHUE U
UHTErpupoBaHue pAaoB. CTEEHHbIE
psansl. Teopema Abens. Paguyc u kpyr
cxoaumoctu. Psaaer Telnopa u
Maknopena. Paznoxxenue
3JIEMEHTAPHBIX (PYHKIMIA B CTETICHHBIE
paabl. [punoxxenus psios.

Psaner Oypee.

OIlK-1.1.2
OIlK-1.2.2
VK-1.2.1.
VK-1.2.2.

Teopus
BEPOATHOCTEHN U
MaTeMaTH4ecKas
CTaTUCTHKA

Jlexuus 12. DnemenrapHas Teopus
BeposiTHOCTEN. Knnaccuueckoe
orpejeneHue BepositHocTH. Popmyna
nojHou BepositTHocTH. Dopmyna
baiieca.

Jlexuus 13. Cxema bepaymmm.

OIlK-1.1.2
OIlK-1.2.2
VK-1.2.1.
VK-1.2.2.




@DyHKIHA pacpeesIeHus, INIOTHOCTh
BEPOSITHOCTH UX B3aUMOCBS3b U
CBOMCTBA.

Jlexknmusa 14. MaremaTtudeckoe
OKUJAHWE U JUCIIEPCUS IUCKPETHOU U
HENPEPBIBHOW CIIy4allHOM BEJIMYHHBI.
3aKOHBI pacIpeEICHHUS.

Jleknms 15. I'enepanbHas
COBOKYIIHOCTb M BBIOOpKA.
Bapuaunonnsiii psa. ['ucrorpamma,
sMIMpHUYecKas GyHKIUSA
pacripenienieHusi, BRIOOpOYHasi CpeIHss
u gucnepcus. JlosepurenbHas
BEPOSITHOCTD U JIOBEPUTEIbHBIN
UHTEpPBAIL.

I[pakTuyeckoe 3ansTue 9.
Kiaccuueckoe onpenenenue
BEPOSATHOCTH. T€OpEMBI CII0KEHUS U
YMHOXEHHS BEPOSITHOCTEN.

®opmyJia MOJHOM BEPOATHOCTH U
¢dbopmyna baiikca. Cxema beprymu.
YucnoBele XapaKTEPUCTUKH J1.C.B U
H.C.B. 3aKOHBI PacCIpeNeIeHUs 1.C.B. U
H.C.B.: OuHOMUaANBHBIN, [lyaccona,
PaBHOMEPHBIN, HOPMaJIbHBIN.
IIpakTHueckoe 3anarue 10. [lepBuunas
obOpaboTka BbIOOpKHU. [ToMroH 4acToT.
I'pynnupoBanHast BHIOOpKa.
I'mcrorpamma. OMnupudeckas
(yHKIUS pacnpeieleHus.

YucaoBble XapaKTEpPUCTUKH BEIOOPKH.
CamocrosiTesibHast padoTa.
CiyuaiiHblli BEKTODP U €r0 YHCIIOBBIE
XapakTepUCTUKU. KoppemssinoHHbIN
MOMEHT U KOA(PPHUIMEHT KOPPELnH.
Perpeccus. KoppensunoHHbI 1
perpeccuoHHbIN aHanu3. Merox
HaMMEHBIINX KBaJapaToB. TodyeuHsle u
UHTEPBAJIBHBIE OLIEHKU
MaTE€MaTHYECKOT0 OXKUIAHUS U
JCIIEPCUU T€HEPaIbHOU
coBOKyNHOCTH. [IpoBepka runoressl o
BUJIE pactpenenenus. Kpurepuii
[Inpcona. CTaTucTUYECKUN aHATIN3
SMIIUPUYECKON IIPOCTOM JIMHEWHOU
perpeccuu.




5.2. Pa3nensl IUCHUIUINHLI U BUABI 3aHATHAH
Jlst ouHOM (opMBI OOYIECHHS

I‘E‘i HanMeHoBaHue pa3aesia IMCUHIIMHBI J 113 JP CPC Bcero
1 | Jlunetinas anrebpa u 12 10 16 14 59
aQHAIUTUYECKAsI TEOMETPHSI.
2 | Marematuueckuii ananus, Yacts 1. 20 22 0 14 56
3 MaremaTuueckui ananus, YacTe 2. 32 32 0 44 108
4 | InddepeHnuanbHble ypaBHEHUS. 22 20 0 30 72
5 | YncnoBbie 1 GyHKIIMOHATBHBIC PSIBI. 10 12 0 10 32
6 | Teopus BeposiTHOCTEH U 32 30 0 44 108
MaTeMaTHYecKas CTaTUCTHKA.
Hroro 128 128 16 156 428

KonTpoJsb 112
Bcero (06mias Tpya0eMKOCTb, yac.) 540

Jiia 3a04uHOM (hopMbI 00yUeHHs (U1 Bcex crenuanbHocTel kpome «TexHnonorus
MIPOU3BOACTBA U PEMOHTA MOJIBUKHOTO COCTaBa» U «BBICOKOCKOPOCTHOW HAa3€MHBII
TPAHCIIOPT»).

ryi HanMeHoBaHue pa3gesia 1M CUMILINHBI J I3 JIP CPC Bcero
1 | Jluneiinas anredpa u 4 9 9 80 88
aHAJIUTUYECKasi TeOMETPHSL.

2 | Maremarnueckuii ananaus, Yacts 1. 4 2 0 80 86

3 | Maremaruueckuii ananus, Hactp 2. 6 4 2 84 96

4 | InddepeHnmanbHble ypaBHEHUS. 6 6 0 70 82

5 | YucnoBble U GYHKIMOHAIBHBIE PSIIbL. 2 2 0 20 24

6 | Teopus BeposiTHOCTEH 1 3 4 0 191 133
MaTeMaTHYeCcKasl CTATUCTHKA.

Hroro 30 20 4 455 509

KonTpoJsn 31

Bcero (001mas Tpy10eMKOCTb, Yac.) 540

6. OneHouHble MaTepHuaJbl 1JI IPOBEACHUS TCKYIIEI0 KOHTPOJIA YCIIEBAEMOCTH U
l'[pOMG)KyTO‘lHOﬁ aTTeCTAallMH oﬁyqammnxcsl o AMCHMIIJIMHE

OreHOYHBIC MaTepUadbl MO AWCIUIUIMHE SBISIOTCS HEOTHEMJIEMOW 4YacThio pabodueit
MPOrPaMMBbI U TIPEJICTABICHBI OTACIBLHBIM JOKYMEHTOM, PACCMOTPEHHBIM Ha 3aceIaHuu Kadeapsl
Y YTBEPKJIEHHBIM 3aBEIYIOINM KadeIpoid.

7. MeToauveckne yKazaHus 1 00yYAHOIIUXCS 10 OCBOCHHIO JUCIUIJIMHBI

[Topsiiok n3ydeHus TUCIUIIIIUHBI CIEAYFOIIUN:

1.  OcBoeHue pa3aenoB AUCIHUILUIMHBI MPOU3BOJUTCS B TOPSAIKE, MPHUBEACHHOM B
pasnene 5 «ComepxaHue W CTPYKTypa IUCHMUIUIAHBD. OOydaronIuiics JOKEH OCBOUTH BCE
pa3zenbl JUCIUILIMHBI, UCTIOIb3YsI METOINYECKUE MaTepHallbl AUCIMILTUHBL, a TaKke ydeOHO-
METOMYECKOe 00eCcTieueHIe, MPUBEICHHOE B pa3jene 8§ pabodeil mporpaMmel.

2. Jna <¢opMupoBaHHS KOMIETEHIMA OOydYalolmuics [OJDKEH TMPeACTaBUTh
BBITIOJIHCHHBIC ~ 3aJaHUsl, HEOOXOAMMBbIE IS OIEHKH 3HAaHWH, YMEHHH, HaBBIKOB,



MPEeIyCMOTPEHHBIE TEKYIIUM KOHTPOJIEM YCIIeBaeMOCTH (CM. OIICHOYHBIE MAaTepHaNbl TIO0
TUCITUATIIIUHE).

3. Ilo uToram Tekymiero KOHTPOJS YCIIEBAEMOCTH IO TUCIUILIMHE, 00YyJaroIIuics
JIOJKCH IMPOUTH MTPOMEKYTOUHYIO aTTECTAIMIO (CM. OLICHOYHBIC MaTePHAIIBI IO JUCIIUILIAHE).

8. Onucanue MaTepUaIbHO-TEXHUYECKOI0 W Yy4eOHO-MeTOAUYecKoro odecrneveHusl,

He00X0IMMOr0 /ISl peajin3aluu 00pa3oBaTeIbHOI MPOrpaMMsbl M0 AUCHMIIIHHE
8.1. IlomemieHus mpeaACTaBISIIOT COO0N ydeOHbIC Ay TUTOPHUH JIJIsl TPOBEICHUS YICOHBIX
3aHATHUH, TPETYCMOTPEHHBIX MPOTPAMMON CHEIHUAINUTETA, YKOMIUIEKTOBAHHbIE
CHeHalN3UpOBaHHON yueOHON MeOebI0 U OCHAIIICHHbIE 000PYI0OBaHHUEM U TEXHUYECKUMU
CpeAcTBaMu O0YYEHHs, CIYKAIUMH [T IPEACTaBIeHHs yaeOHOI nHdopMariy 60IbII0N
ayJIUTOPUU: HACTEHHBIM 3KPaHOM (CTaIl[MOHAPHBIM WJIM MIEPEHOCHBIM), MApPKEPHOU TOCKOU U
(unm) MeNoBOM JOCKOM, MyIbTUMEIUNHBIM IIPOEKTOPOM (CTALIMOHAPHBIM WJIM [IEPEHOCHBIM).

Bce nmnowmemienus, wucnoip3yemble s NPOBEACHUA Y4YEOHBIX 3aHATUH H
CaMOCTOSITENIbHOW ~ pabOThI,  COOTBETCTBYIOT  JCWCTBYIOIIMM  CAHUTAapHBIM U
MIPOTUBOMOXKAPHBIM HOPMaM U MIPaBUIIaM.

Jns mpoBeneHus JaObOpaTOpPHBIX padOT ucHonb3yeTcst JabopaTopust Kadempbl
«KoMIbIOTepHBIi KJIacc) OCHAIIEHHAs: KOMIIBIOTEPHON TEXHUKOM ¢ 00ecriedeHreM JOCTyma
B DJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCHTETA.

[Tomemienuss  Ans  CaMOCTOATENbHOW  pabOTBI  OOYYAIOIIMXCS ~ OCHAIIEHBI
KOMIIBIOTEPHOM TEXHUKOW C BO3MOYKHOCTBIO TMOAKIIOYEHUA K cetu «l/HTepHeTr» u
o0ecrieueHneM JOCTyla B OJJIEKTPOHHYIO HWH(OPMALMOHHO-00pa30BaTEIbHYIO CpPEay
YHHUBEPCHTETA.

8.2. VYuuBepcurer obecriedeH He0OXOAUMbBIM KOMIUIEKTOM JTUIIEH3NOHHOTO U CBOOOHO

pacmpocTpaHseMoro IporpaMMHOTO 00ECTIeueHH s, B TOM YHCIIe OT€YECTBEHHOT'O IIPOU3BO/ICTBA.

[lepeuens IMLIEH3MOHHBIX TPOTPaMM MPECTaBIEH Ha BHyTpeHHeM noptaie ®I'bOY BO
[MI'YTIC no aapecy http://eaisu.pgups.edu.mps/info/prog/

8.3. OOyuaronmmcest obecriedeH A0CTyN (yIaleHHBINH JT0CTYN) K COBPEMEHHBIM
npodecCuoHaIbHBIM 0a3aM JTaHHBIX:

— DneKTpOHHO-OMOIMOTeYHass CUCTeMa u3JarenbcTBa  «JIaHby. [DeKTpOHHBIN
pecypc]. — URL: https://e.lanbook.com/ — Pexwum gocTymna: st aBTOPHU3. MOJIb30BaTEIIEH;

— DnekTpoHHO-OMONMMoTeuHast cucteMa ibooks.ru («AiibOyke»). — URL: https:/
ibooks.ru / — Pexxum moctyma: a1 aBTOpU3. MOJIb30BATENCH;

— DnexTponHas Guénmorexa FOPAUT. — URL: https://urait.ru/— Pexum nocrymna:
JUISl aBTOPU3. TI0JIb30BATEIIECH;

— Enaunoe okxHO nocTyna K 06pazoBaTeIbHBIM pecypcam - KaTajuor 00pa3oBaTeIbHbIX
MHTEPHET-PECYPCOB U MOJTHOTEKCTOBOM 3JIEKTPOHHOM y4eOHO-MEeToau4ecKor OnbinoTexe
1151 0011Iero U mpodeccrHoHaabHOro oopasosans». — URL: http://window.edu.ru/ — Pexum
JIOCTYTIA: CBOOOTHBIH.

— CuoBapu u suimknonequu. — URL: http://academic.ru/ — Pexum nocryma:
CBOOOTHBIH.

— Hayunas snexrponnas 6ubnuoreka "KubepJlennnka" - 3To Hay4Has 3JeKTPOHHAS
O6ubaMoTeKa, MOCTpOEHHAs Ha mapaaurme oTKpbiToil Hayku (Open Science), OCHOBHBIMH
3aJjauaMi  KOTOpPOW SIBJISIETCS MONYJISIpU3allusl HAayKd M HAY4YHOH JesTEeIbHOCTH,
OOIIIEeCTBEHHBIH KOHTPOITh KadyecTBa HAYYHBIX myOJIMKanui, pa3BUTHE
MEXIUCIUIUTMHAPHBIX HCCIIEOBAaHUI, COBPEMEHHOIO WHCTUTYTAa HAyYHOW pElEeH3UH U
MOBBIIIICHUE IUTHPYEMOCTH poccuiickoit Hayku. — URL: http://cyberleninka.ru/ — Pexum
JOCTYTa: CBOOOTHBIN.



http://eaisu.pgups.edu.mps/info/prog/

8.4. OOyuaromuMmcst  obecnedueH  gocTyn  (yHaleHHBIA  JOCTyN) K
MH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM:

— Hammonansnenii Otkpeiteiid Yausepcurer "MHTYUT". BecrutatHoe oOpazoBaHue.
[DnexTponnsiii pecypc]. — URL: https://intuit.ru/ — Pexxum moctyma: ¢cBOOOIHBIN.

8.5. [lepeyeHbp mnEUaTHBIX W3JaHUN, MHCIOIB3YEMBIX B 00pa30BaTEIbHOM
mporecce:

1. Iucemennsiit J. T. Koncnekr nekiuit mo Beiciiei MmateMartuke [TekcT]: moiHbIi
kypc / JI. T. Ilucemennsriii. - Uza. 20-e. - M.: Atipuc I[Ipecc, 2025. - 608 c.: ni. - (Boicmee
obpaszoBanue). — ISBN 978-5-8112-6472-8:

2. ITucemennsriit JI. T. KoHCHeKT JIEKIMi 11O BBICIICH MaTeMaTHKE: IMOJTHBIA Kypc /

J. T. Ilucemenusiid. - 19-e u3a. - M.: Aiipuc Ilpecc, 2022. - 608 c.: un. — ISBN 978-5-8112-
6472-8: - TekcT: HEeMmOCPEICTBECHHBIM.

3. INucemennsiii JI. T. KoncnekT nekuuit no Beicuield matemaTuke [Tekcr]: [MOMHBIN
kypc] / [. T. Ilucemennsiit. - 11-e u3n. - Mocksa: Aiipuc Ilpecc, 2013. - 603 c.: uin. -
(Beicmiee oopazoBanue). — ISBN 978-5-8112-4866-7: 330 p., 351 p., 363 p., 394 p. - Tekcer:
HEMOCPEACTBEHHBIN.

4. Tlucemennsiit J[. T. Koncnekt nekiuii mo Beiciieit Mmatematuke [TekcT]: moiHbIi
kypc/ J1. T. [luceMennsiii. - 12-e uzn. - Mocksa: Atipuc [Ipecc, 2014. - 603 c.: ui. - (Beiciee
obpazoBanme). — ISBN 978-5-8112-5257-2: 394 p., 383 p., 491 p., 462 p. - Tekcr:
HEMOCPEACTBEHHBIN.

5. Iucemennsiit J. T. Koncnekr nekuuit mo Beiciiedt Mmatematuke [TekcT]: moiHbIi
kypc/ J1. T. [luceMennsiii. - 13- uzn. - Mocksa: Aiipuc [Ipecc, 2015. - 603 c.: ui. - (Beiciee
obpazoBanme). — ISBN 978-5-8112-6043-0: 491 p., 433 p., 500 p., 540 p. - Tekcr:
HEMOCPEACTBEHHBIN.

7. Ilucbmennsiid Jl. T. KoHCHEKT JIEKIHI IO TEOPUU BEPOSATHOCTEN, MATEMATUYECKOMN
cTatucTuke u ciaydaitnbM mpoueccam [Tekct] / [. T. Ilucemennsiit. - 11-e u3za. - Mocksa:
Atipuc Ipecc, 2024. - 288 c.: un. - (Beiciee oopazoBanue). — ISBN 978-5-8112-6085-0 : -
TekcT: HenmocpeACTBEHHBIM.

8. Ilucemennsiii /I, T. KoHcneKT Jleknii 1o TEOpUU BEPOATHOCTENH, MaTEMaTHUECKON
cratuctuke u ciydaifHbM nporeccaMm [Teker] / 1. T. [Tucbmennsrid. - 9-e u3a. - Mocksa:
Aiipuc-nipecc, 2020. - 287 c.: ui. - (Boiciiee oopazoBanue). — ISBN 978-5-8112-6085-0: 584
p. - TekcT: HEmOCPEACTBEHHBIN.

9. Maremarnueckuii ananu3: yuebHoe nocooue. - Cankr-Ilerepoypr: III'YIIC. - URL:
http://e.lanbook.com/books/element.php?pll_id=66398.U. 4: Psaasr: yue6. mocobue / B. B.
I'apbapyk, 3. C. I'ananoBa, H. B. Jlanmmuua, E. M. Cnupunonon. - Caunkr-IlerepOypr:
MI'VIIC, 2014. - 52 c. — ISBN 978-5-7641-0604-5: b. 1.

10. I'apbapyk, B. B. MaremaTtnueckas cratuctuka [Tekcr]: yuebHOoe mocobue amist
CTYJEHTOB TEXHHYECKMX BY30B: PexkomenaoBano HayuHo-meToAMuYECKHM COBETOM IIO
matemaTtuke By30B CeBepo-3amaga P® / B. B. I'ap6apyk, FO. 1O. Ilynsimesa. - CaHkT-
[etepOypr: IIT'YIIC, 2012. - 55 c.: un. — bubmworp.: c. 47. — ISBN 978-5-7641-0395-2 : 73
p. - TekcT : HEMOCPEACTBEHHBIN.

11. WUnTtencuBnpli kypc Marematuku [Tekcr]: yuebnoe mocobume. U. 1 / E. A.
bnarosemenckas [u ap.]; @T'BOY BO II'VIIC. - Cankr-IletepOypr: ®I'OY BO IIT'VIIC,
2017. - 136 c.: . - bubmmorp.: c. 136. — ISBN 978-5-7641-1117-9. — ISBN 978-5-7641-
1118-6: 333.96 p. - TekcT: HEMOCPEICTBEHHBIH.

12. WnTtencuBHbli Kypc Marematuku [Tekct|: yueOnoe mocobme. U. 2 / E. A.
bnarosemenckas [u ap.]; @I'BOY BO ITI'VIIC. - Cankr-IletepOypr: ®I'OY BO IIT'VIIC,
2019. - 201 c.: ni., Tabn. - bubmworp.: c. 201. — ISBN 978-5-7641-1117-9. — ISBN 978-5-
7641-1383-8: 272.13 p. - TekcT: HEeNOCPEACTBEHHBIM.

13. Beicmas maremarnka. CTaHIapTHBIE 3a7a4d C OCHOBAMH TEOPHH: yUeOHOE
nocobue ans By30B / A. FO. Bnosun, JI. B. Muxanesa, B. M. Myxuna [u ap.]. — 3-e u3f.,
crep. — Cankr-IlerepOypr: Jlanb, 2022. — 188 ¢. — ISBN 978-5-8114-9437-8. — Tekcr:



anekTpoHHBId  //  Jlamb:  anekTpoHHO-OMOnHMoTeuHas — cuctema. —  URL:
https://e.lanbook.com/book/195419 (nara oopamenus: 15.12.2025). — Pexum mocrtyma: 1ist
aBTOPU3. II0JI30BATEIICH.

14. MunocueB, B. b. Kypc maremaTukum isi TEXHHYECKHUX BBICHIUX YYEOHBIX
3aBefieHnid: yuyeOHnoe mocodue / B. b. Munocues, B. I'. 3yokxos, B. A. JIsxoBckuil. — 2-¢
3., uctp. — Cankr-IletepOypr: Jlanp, 2021 — Yacte 1: AHamuTHYECKass TeOMETpPHSL.
[Ipenensr u psapl. DyHKIUK U TPOU3BOAHBIC. JIMHEHAs 1 BeKTOpHas anredpa — 2022, —
544 ¢. — ISBN 978-5-8114-1558-8. — Tekct: anekTpoHHbIH // JlaHb: 3J€KTPOHHO-
oubmmoreuynast cucrema. — URL: https://e.lanbook.com/book/211352 (nara obOparmienus:
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