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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''TACOBAHO

PykoBonutens OIIOII BO
«ABTOMATHKa U TEIEMEXaHUKa Ha

JKEJIE3HOJJOPOKHOM TPAHCIIOPTE A.A. brrooos
20 T

PykoBonutens OITOII BO
«DIEeKTPOCHAOKEHHE KEITEIHBIX 10POT» A.B. Aeynos
20 T

PykoBonutens OITOIT BO
«TeneKOMMYHUKAIIMOHHBIE CUCTEMBI M CETH

JKEJIE3HOAOPOKHOTO TPAHCIIOPTa» E.B. Kazakesuy
20 T

PyxoBonurens OIIOII BO

«PannoTexHnYecKue CUCTEMbI Ha

JKEJIE3HOAOPOKHOM TPAHCIIOPTE» /[.H. Poenkoe
20 T




1. lleau u 3aaa494 JUCUMILJIUHBI

PaGouas nmporpamma nucuuruiuabl «Mamemamuxay (B1.0.07) (nanee — TUCIUIUINHA)
COCTaBJIEHAa B COOTBETCTBHHU C TPEOOBaHUAMH (eIepaibHOTO TOCYJapCTBEHHOTO
00pa30BaTeNLHOTO CTaHApTa BRICIIETO 00pa3oBanHus o cneyuaibHocmu 23.05.05 « Cucmemul
obecneuenus ogudxcenus noe30osy (nainee — ®I'OC BO), yreepxxaennoro 27.03.2018 r., mpukas
Muno6puayku Poccun Ne 217.

Lenbio u3ydeHus TUCIHUILIMHBL SBJISIETCS OCBOCHHE TEOPETUUYECKHX OCHOB U Pa3BUTHUE
MPAKTUYECKUX HABBIKOB MPUMEHEHHS MAaTEMaTHYeCKUX METOJIOB, IOBBIIMICHUE KYJIBTYpPhI
MBIIUICHHSI, CHOCOOHOCTH K 0000IIEHUIO0, aHATN3Y, BOCIIPUSATUIO HHPOPMAIH, TOCTAaHOBKE LEJIH
U BBIOODY IyTeH €€ TOCTHKEHUS
Jlist nocTryKEeHUs ey AUCHUIUTMHBI PelIatoTcsl CeAYIOLUe 3a1a4u:

— YMEHHE pelIeHUs] OCHOBHBIX MaTEMAaTUYECKHX 3ajay C JOBEJACHUEM PEIICHUS JI0 MPAKTUYECKH
MPUEMJIEMOTO PEe3yJIbTaTa,;

— pa3BHTHE HABBIKOB MATEMAaTHYECKOI'O M JITOPUTMHUYECCKOTO MBIIUICHUS, YMCHHSI JIOTHUSCKU
BEPHO, apI'yMEHTUPOBAHO U SICHO MPOBOJIUTH JOKA3aTeIbCTBA;

— yCBOEHHUE O0a3WCHBIX MAaTEMATHYECKHUX ITOHSATHA, METOAOB, MOJCNCH, MPUMEHSIEMBIX TIpU
M3YYEeHUU €CTECTBEHHOHAYYHBIX U CIIEUATIbHBIX TUCIUIUINH;

— ONBIT TPOCTEHIIETO MaTEMaTHYECKOTO WCCICIOBAHUS TPHUKIATHBIX BOIPOCOB (IIEPEBOA
peasibHOM 3a7]aun HAa MaTeMAaTUYECKUH S3bIK, BHIOOP METOAOB €€ pelieHusi, B TOM YUCIe U
YHCJICHHBIX, OI[EHKA IOJIy4YeHHBIX PE3YJIbTAaTOB);

— pa3BUTHE CIIOCOOHOCTH CaMOCTOSATEIbHO pa3dupaThCsi B MaTeMaTHYEeCKOM ammapare,

coJiepKaleMcs B JINTEPAType, CBA3aHHON CO CIEMATbHOCTBIO CTYACHTA.

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

[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.



Jlnst o4HOM (OpMBI 00yUeHUS

NHauKaTopbl 10CTHKEHUS
KOMIIETEHII NI

Pe3yabTaThbl 00y4eHUs M0 JUCHUILIHHE (MOTYJIIO)

OIIK-1. Cnocoben pewiams undicenephvie 3a0a4u 8 npoOPHecCUOHAIbHOU 0esIMeTbHOCIU C

UCNOIL308AHUEM MEMOO08 eCMeCBeHHbIX HAYK, mamemamu4ecKkoco anaiusa u

MOOenUpOBaAHUSL.

OIIK-1.1.2 3unaem memooul
mMamemamuyeckuil. aHanusd u
MoOenuposanus 6 obOveme,
HeoOXo00UMOM O peuleHust
3a0au npogheccuonanbHoll
oesimenibHoCmiu

Obyuarowuiics 3Haem:

OCHOBHblE MEeMOObl U NOLONCEHUS PA30e08
Mamemamuxu: JUHeUHOU aneeopbl, Mamemamuiecko2o
ananuza, psoos, ouppepenyuanbHuvIX ypasHeHutl,
MaAmemMamuyecko2o MoOeaupo8anus O MOOEIUPOSAHUS
CMpOUmMeNbHbIX KOHCIMPYKYUL U MPAHCNOPMHbBIX cemell
meopuu 6eposSIMHOCmell U MamemMamuyeckou
CMAMUCMUKU.

OIIK-1.2.2 Ymeem
NpUMeHsIMb Memoobl
MAMeMamuyecko20 aHaiu3a u
MOOenuposanus 6 obveme,
HeoOX00UMOM 01 pelieHus
3a0a4 npogheccuoHaIbHOU
oesmenbHoCmu

Obyuarowuiics ymeem:

peuwiams 3a0ayu no MamemMamuyeckomy Mooeauposanuio
00beKmo8 mpancnopmHo20 CMpoumenbcmea

peuiams 3a0ayu UHMe2panbHO20 UCHUCTIeHUs. PYHKYULL
07151 NPOEKMUPOBAHUSL MPAHCHOPMHBIX 00BEKMO8
peuiams ougpepenyuanrvrvie ypasHeHus

onpeoensims Mamemamuieckoe 0HcCUoanue u OUCNepCuro
OUCKPEeMHOU CIY4AUHOU 8eUYUHDL

VK-1.Cnocoben ocywecmensims KpUmuyeckull aHaau3 npooiemMusbix Cumyayuli Ha 0CHoOge
cUCmeMHO20 N00xX00da, 8blPabamvleams cmpamezuro Oelucmasull

VK-1.2.1.Ymeem
ocyuecmenamo
cucmemamuzayuio
unghopmayuu, nposooUms ee
Kpumu4eckull aHaiu3a u
0600wams pe3ynrbmamol
aHanuza o peueHus
noCmaegienHoll 3a0auu

Obyuarowuiics ymeem:

- CUCMeMamu3uUpos8amy U aHAIU3UPOBAMb UHDOPMAYUIO;
- 0000Wams pe3yrbmamsl AHAIU3A O PeueHUs
nOCMAsNEeHHOU 3a0ayu.

VK-1.2.2.Ymeem
CMpYyKmypuposans npoo.iemy
u pazpabameieams
cmpameuro 00CHUNCEHUS]
NOCMABNIEHHOU Yeau KaK
NOCIe008aMeENbHOCb U208

Obyyarowuiica ymeem:

- CIMPYKMYupoeams npooiemy;

- paspabamuiéams cmpame2uio 00CMUINCEHUs.
nOCMABNIeHHOU Yeu.




Jist 3a0uHOM opMBI 00yUeHUs (KpoMe CIeHaTbHOCTH «PaTuoTexHnyeckre CUCTEMBI Ha

KETIE3HOJOPOKHOM TPAHCIIOPTEY).

NuaukaTopsbl J0CTHXKEHUS
KOMIIEeTeHIIM i

PesynbTaThl 00y4yeHHs 110 AUCHHUILINHE (MOLYJIIO)

MOOeNUPOBaAHUAL.

OIIK-1. Cnocoben peuiamov undicenepHole 3a0a4u 8 NPOGHecCUOHATLHOU 0essMeNbHOCMU C
UCNONIL308AHUEM MEMOO08 eCMECEEHHbIX HAYK, MAMEeMAMU4ecKko20 aHaiusd u

OIlIK-1.1.2 3naem memoowi
MamemMamuyecKull aHaiuza u
MoOenupoganuss 8 odveme,
HEe0OX00UMOM Ol peuleHus
3a0au npogeccuonanvbHol
desimenbHoCmu

Obyuarowuiics 3Haem:

OCHOBHbLE MEeMOObl U NOLONCEHUS. PA30e08
MAMeMamuKu: JTUHEUHOU aeeOpbl, MAMeMamuiecko2o
ananuza, psaoos, oughgepeHyuaIbHbIX YpasHeHull,
Mamemamuyecko20 MOOeIUPOBaAHUsL 0151 MOOEIUPOBAHUSL
CMPOUMENbHBIX KOHCMPYKYULL U MPAHCNOPMHBIX cemell
meopuu 6eposIMHOCIel U MamemMamuyecKoll
CMAamuCmuKu.

OIlIK-1.2.2 Ymeem
NpUMeHAMb Memoobl
MAMEMAMuUYecKo20 aHaiu3a u
MOOenuposanus 6 ooveme,
HEe0OX00UMOM 0I5l peueHUs.
3a0a4 npogheccuoHanIbHOl
oesimenbHoOCmu

Obyuarowuiicsa ymeem:

pewiams 3a0ayu N0 MaAmMeMamuiecKkomy Mooeaupo8aHuIo
00beKmMo8 MpancnopmHo20 CMpoOUmenbCcmaa

pewams 3a0a4u UHMe2PaiIbHO20 UCUUCTEHUs (DYHKYULL
0Jis1 NPOEKMUPOBAHUSL MPAHCHOPMHBIX 00BEKMO8
pewams oughgepenyuanvhvie ypasHenus

onpeoeniams MamemMamuieckoe OHCUOanue u OUCNepCUro
OUCKDEMHOU CIYYAUHOU BeIUYUHDL

VK-1.Cnocoben ocywecmenamos Kpumudeckuil aHau3 npooiemMHblX CUmyayuti Ha 0CHO8e
CUCMEMHO20 N00X00d, 8bIPAOAMBIBAMb CIPAMe2UI0 0elCmEUll

VK-1.2.1.Ymeem
ocyuecmensams
cucmemMamu3ayuio
ungopmayuu, npogooums ee
KpUMuyeckull aHaiusa u
0000Wams pe3ynbmamol
amanusa O peulenus
nOCMasieHHou 3a0ayu

Obyuarowuiics ymeem:

- CUCMeMAmuU3UpOB8aAmMd U AHATUZUPOBAMb UHDOPMAYUIO,
- 0000Wams pe3yIbmamsl aHaIU3a OJisl peuleHUs
HOCMABLEHHOU 3A0aYl.

VK-1.2.2.Ymeem
CMpPYKmMypuposams npood.iemy
u pazpabameiéams
cmpame2uro 00CHUNCEHUS]
NOCMABNIeHHOU Yeau KaK
NnOCIe008aMENIbHOCHb ULA20E

Obyuarowuiics ymeem:

- CMPYKMyuposams npooiemy;,

- paspabamuiéams cmpame2uro 00CMUNCEHUs.
nOCMAasienHOU yeu.




3. MecTo TUCHHUILUINHBI B CTPYKTYpPe OCHOBHOM npodeccnoHaNbHOM 00pa3oBaTeIbHOM
MPOrpaMMblI

JlvucumIuimHa OTHOCUTCS K 00513aTEIbHOM YacTH.

4. O0beM TUCHMILUIMHBI U BUbI Y4eOHOH padoThI

Jlnst ouHO# PopMBbI 00ydeHUs

. Bcero Moayab

Bup y4yeOHoii padoThI 4ACOB 1 > 3 1
Konraktnas pabota (1o BugaM y4eOHbIX
3aHITHH) 272 80 64 64 64
B ToM uucne:
—  nexruu (JI) 128 32 32 32 32
— npaktuueckue 3anatus (113) 128 32 32 32 32
— nabopaTtopHbie paboTsl (JIP) 16 16 - -
Camocrostensnas pabora (CPC) (Bcero) 156 28 44 40 44
KoHTtposb 112 36 36 4 36
dopma KOHTPOJIs (IPOMEKYTOUHON aTTECTALIUN) €] €] 3 €]
OO01ast TPYA0EMKOCTB: Yac / 3.€. 540/15 | 144/4 | 144/4 | 108/3 | 144/4

Jiig 3a04HOM (hopMBI 00ydeHHsI (KpoMe criennaibHOCTH «PalnoTeXHUYECKHE CUCTEMBI

Ha JKEJIE3HOI0POKHOM TPAHCIIOPTE»).

. Bcero Moayab
Bup y4eOHoii padoThl 4ACOB 1 5
Ceccus | Ceccust | Ceccus | Ceccus
1 2 1 2
KonraktHas pabota (1o BugaM yuyeOHbIX
3aHSATUIN) 54 12 14 14 14
B ToM uucie:
—  nexiyu (JI) 30 6 8 8 8
— npaxTtuueckue 3anstus (I113) 20 4 4 6 6
— nabopaTopuble paboTsl (JIP) 4 2 2 0 0
CamocrositensHas pabora (CPC) (Bcero) 455 123 121 90 121
KoHntpoib 31 9 9 4 9
dopma KOHTPOJIs (TPOMEKYTOUHON aTTECTAllUN) 2 2, 3, 2,
2KPJI | 2KPJI | 2KP 2KPJI
OO1ast TPYA0EMKOCTh: vac / 3.€. 540/15 288/8 252/7

Ipumeuanue: «@opma koumponsy — skzamen (3), 3auem (3), konmponvras paboma (KPJI)

5. CTpykTypa u coaep:KaHue IUCHUATIIUHbBI

5.1. Paznensl qucuminHel U COACPIKAHUC paCCMATPUBACMBIX BOIIPOCOB

J51s ouHO# popMBI 00yUEHUS

HNuaukaropsl
JTOCTHKEHHUS
KOMIIeTeHIu i

e HaunmenoBanue
w/n pasnena Conep:xanue pas3jiena
JUCIMILINHBI
Mooyns 1




Jluneiinas anrebpa u
aHAIUTUYEeCKas
reoOMETpHs

Jleknusa 1. .Matpuiibl U neicTBUS HaA
uumu. OOparHas wmarpuna. Panr
MaTpuLbl, BBIYMCIICHUE paHra.
Onpenenuren BTOPOIO UM TPETHETO
nopsiakoB.  OmpenenuTend  BBICIIUX
nopskoB. CBONCTBA OIpeeInTeNeH.
Jlexkuus 2. Pentenne cucrem JIMHEMHBIX
anreOpanvyeckux YpaBHEHHMM: METO/bI
Kpamepa, T'aycca u  MaTpu4HBIi.
Teopema Kponekepa-Kanennu.
Jleknusi 3. BekTopel W JIMHEHHBIC
omepanuuy Hax HUMHU. JlekapToBbI
KOOpAMHaThl BeKTOpoB. CkanspHoe,
BEKTOPHOE M CMELIAHHOE NPOU3BEACHUS
BEKTOpOB. JIMHEHHas 3aBUCUMOCTh U
HE3aBHCUMOCTb BEKTOpPOB. PasmepHOCTb
1 6a3uC IMHEHHOTO MPOCTPAHCTBA.
IIpakTHyeckoe 3ansaTHe 1. JleiicTBus ¢
MaTpHUIlaMHU. Boruncnenue
omnpexaenuteneid. Pa3bop mpumepos
turnoBoro 3aaanus 1 (1, 2) uz T3 Nel.
IIpakTnyeckoe 3anusitue 2. O6paTHas
Marpuna. Bemmonnenue 3aganus 1 (3) u3
T3 Nel.

JlabopaTopHoe 3ansitue 1-2-3.
Pemenue cucrem JIMHERHBIX
anredpandecKux ypaBHEHUIM: METO]]
Kpamepa u maTpuuHblii METOA
pEILIeHUs CUCTEM.

JlaGopaTopHoe 3ansTHE 4-5-6.
Pemenue cucrem merogom ["aycca.
JlaGopaTopHoe 3ansitue 7. Panr
Marpulbl. Teopema Kponekepa-
Kanennu. UccnenoBanue cucrem
JUHENHBIX anredpanyecKux
ypaBHeHM. Pa300p THUMOBBIX 3a/1aHUi
2,3, 4u5u3 T3Nel.

JlaGopaTopHoe 3ansiTue 8.
JlabopaTtopHas pabota «Haxoxaenue
00paTHON MaTPUIID».

Jleknmusi 4. Tlpsimas Ha TUTOCKOCTH.
YpaBHEeHHS TOpAMON. YTOI MEXAy
MIPSIMBIMH.

Jlekuust 5. IlpsimMasgs M IUIOCKOCTH B
TPEXMEPHOM MPOCTPAHCTBE. Y paBHEHUS
IIPSIMOM U TUIOCKOCTH.

Jlekuuss 6. Yroin MexXIy TpSMBIMU,
IJIOCKOCTSIMHU, HPSIMOHM M IUIOCKOCTBIO.
PaccTositHust OT TOYKHM 4O MPSMOM U 10
IJIOCKOCTH. B3anMHOe pacnonoxeHue
MPSIMBIX U IJIOCKOCTEMN.

OIlK-1.1.2
OIIK-1.2.2
VK-1.2.1
VK-1.2.2




IIpakTuyeckoe 3ausitue 3. [Ipsmas Ha
MIJIOCKOCTH.

IIpakTuyeckoe 3ausitue 4. Paznuunsie
ypaBHEHUS TUIOCKOCTU B TIPOCTPAHCTBE.
VYros Mexay MI0CKOCTSIMHU.
IIpakTnyeckoe 3ansiTHE 5. YpaBHEHUS
NpSAMON B MPOCTPAHCTBE. YTOJI MEXIY
NpPSIMBIMH, TIPSIMOM U TIJIOCKOCTBIO.
PaccrosiHust OT TOUKM 10 NPsSMOM U 110
IJIOCKOCTH. B3auMHoe pacnosioxeHue
MPSIMBIX U INIOCKOCTEH.
CamocrosiTeJibHast pabora.
CobOcTBeHHbIE YHMCIa U COOCTBEHHBIE
BekTOpbl Matpull. Kpussie BTOpOrO

MOpsiIKa: OKPYHOCTb, AIUIUIIC,
runepooa. [onapnas cucTema
KOOpJIMHAT.

MaremaTuueckui Jleknus 7. MHOXXeCTBa U Onepaliuu Hal

ananu3, Yacts 1. HUMH. Uucnosbie MHO>KECTBA.
KBantopsl. @ynkuuu. CloxHble U
oOpaTHbIe byHKIIH, rpaduku

GbyHKIMN. DieMeHTapHbIe (PYHKITUH.
Jlexkuus 8. Ynciossie
MOCTIEIOBATEIBHOCTH U UX TIPE/ICIBI.
Heneposo uucno. [Ipenenst dyHkimii,
CBOICTBA MPEAEIOB, OCHOBHBIE
TEOpPEMBI O Mpeeax.

Jlekuusi 9. beckoHeYHO Mayble W
O0eckoHeyHO  OonpmMe  (QYyHKIMH.
CpaBHeHme OECKOHEYHO MaJIbIX
¢byHKuMi. 3ameyaTenabHbIe IPeIeIbl.
Jlexuus 10. HenpepbiBHOCTD PyHKITHIA
B TOouke H Ha orpe3ke. CBoiicTBa
(GyHKIWH, HETPEpPBIBHBIX Ha OTpE3Ke.
PaspsiBbl byHKUINH u 170:¢
KIaccupuKaIus.

Jlexnus 11. IlpousBonnas GpyHKINM, €€
CMBICII B  Da3JIMYHbIX  3aJayax.
HudpdepeHuupyeMocTb  QPyHKIMH B
TOuke W Ha otpe3ke. llpaBuna wu
¢dhopmyibl uddepeHupoBaHuS.
Jlekuus 12. Tabnuina npou3BOJHBIX.
Juddepenunan u ero reoMeTpudecKuit

cMmbicin.  HBapuaHTHOCTH  (OPMBI
nuddepennmana. Jluneapuzamms
(GyHKIMH.

Jlexnmus 13. [TpousBoHbIC U

Qg QepeHIanbl BBICIINAX MOPSIKOB.
Teopewms! Pours, Jlarpanska, Komm.
IIpaBuio Jlonurans. Packpeitue
HEONPEIEICHHOCTEN.

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




Jleknmua 14. ®dopmyma Telinopa ¢
OCTaTOYHbIM  4WIEHOM B  (opme
Jlarpamxa. Pa3noxeHue sneMeHTapHbIX
¢bynkuuii o popmyse Teitnopa.
Jlekmusi 15. DOkcTpemMyMbl (GyHKIIHN.
Heo0xoauMele 1 JOCTaTOYHBIC YCIOBHUS
JKCTpeMyMa. HccnenoBanue
BO3pacTaHus, yObIBaHUS, BHITYKIOCTH H
BOTHYTOCTHU ()YHKITUH.

Jlekuust 16.  AcumnOToTHl (YHKUIUH.
OO6mas cxema ucciieoBaHus (DYHKITIH
Y TIOCTPOCHUS ee rpaduka.
IIpakTHYeckoe 3aHsATHE 6.
KomiiekcHble yucia u geiicTBUA Hall
HUMU. Anrebpandeckas,
TPUTOHOMETPHUUECKAas U NOKa3aTeNIbHAs
(hOpMBI KOMIIJIEKCHOTO YHCIIA.
IIpakTuyeckoe 3ansaTue 7. dopmyna
Oiinepa. Pa36op 3amanmit 1 u 2 u3
TPNe2.

IpakTunyeckoe 3ansaTHe 8. OyHKIMH.
Cnoxuple u oOpaTHble (YHKIIHH,
rpaduky  QyHKUMH. DieMeHTapHbIe
GbyHKIUH.

IIpakTuyeckoe 3ansitue 9.
Brruncnenue npenenos
MOCTIeIOBATEIBHOCTEN U (PYHKITHIA.
Pa36op 3ananus 3 uz TPNe2.
IMpakruyeckoe 3anstue 10.
HenpepbIBHOCTh (PYHKIIMH B TOUKE.
Pa3peiBel QyHKINN U X
KJaccuukanus.

Pa36op 3ananus 4 uz TPNe2.
IIpakTnueckoe 3ausTue 11. Tabnuna
MIPOU3BOJIHBIX. Brruncnenue
MIPOU3BO/IHBIX CIOXKHBIX (DYHKIIMH.
IpakTuuyeckoe 3ansiTue 12.
IIpousBosaHble GYHKIMH, 3a1aHHBIX
rapamMeTpU4eCcKH U HESBHO.
IIpakTnueckoe 3ansitue 13.
Boruncnenme npon3BoAHBIX BBICIIUX
opsAaKoB. PackpsiTue
HEONPENEIEHHOCTEN.

IIpakTuyeckoe 3ansitue 14.
Uccnenoanue GyHKIMA ¢ TOMOIIBIO
IepBOW MPOU3BOJHON. MOHOTOHHOCTH
U DKCTPEMYMbI Q) YHKIIUH.
IIpakTuuyeckoe 3ansitue 15.
UccnenoBanue GyHKIMA ¢ TOMOIIBIO
BTOPOU IPOU3BOIHOM, HAXO0XKICHHUE
MHTEPBAJIOB BBITYKJIOCTU U BOTHYTOCTH
(GyHKIMH ¥ TOUeK neperuoa.




IIpakTHyeckoe 3ansaTue 16.
Haxoxxnenue acumMnrot rpaguka
¢bynkuuu. [Toctpoenue rpaduka
(YHKITUH C TIOMOIIBIO TPOU3BOTHBIX.
Paz6op 3amanus 5 uz T3 Ne2.
CamocrosiTeJbHasA pabora.
BexktopHass ~ QyHKIHMS ~— CKaJSpHOTO
aprymenTa. KacarenbHass K KpHUBOMl U
HOpMaJbHas MI0ockocTh. CrienuanbHbIe

(GyHKIHN.

Mooyns 2

MareMaTH4eCKU
ananu3, Yacts 2.

Jlekums 17. @yHKIIMU HECKOIBKUX
IIEPEMEHHBIX, OCHOBHBIE OIIPE/IEIEHUS,
Te€OMETPHUECKUI CMBICII, TPEIEIIBI,
HenpepbIBHOCTH. uddepenunpoBanue
(GyHKINH HECKOJIBKUX EPEMEHHBIX,
YacTHbIE IPOU3BOIHBIE,

g hepeHIHAIBI.

Jlexkmus 18. JluddepenmpoBanne
CIIO’KHOW M HESIBHOM (DYHKITHIA.
KacaTenbHast IJI0CKOCTbh U HOPMaJb K
MOBEPXHOCTU. YacTHBIC IPOU3BOTHBIC H
nuQQepeHIranbl BBICIINUX MOPAIKOB.
Jlexknus 19. ®opmyna Teitnopa.
OKcTpeMyMbl PYHKIUH HECKOJIBKUX
nepeMeHHbIX. HeoOxomumble yCIoBus
sKcTpeMyMa. JlocTaTouHbIe yCIOBUS
sKcTpeMyMa (JUIsl PYHKIIMH JBYX
MIEPEMEHHBIX).

Jleknus 20. YCIOBHBIN 3KCTPEMYyM.
IIpou3BosHas MO HANIPABICHUIO U
TPaJIMEHT CKAJISIPHOTO TIOJIS.

Jlexuus 21. [TepBooOpa3Has u
HeonpezeneHHbl naTerpai. CpoicTBa
uHTerpasios. [IpaBuiia HHTErpUpOBaHUS
Y Ta0JIHIla UHTETPAJIOB.

Jlexuust 22. UnTerpupoBaHue o
9acTsIM M METOJ] 3aMEHBI IEPEMEHHON.
Jlekuust 23. MHOTOUJIEHBI, TEOpEMA
Be3sy, ocHOBHas Teopema BBICIIICH
anreOpbl. PaznoxxeHre MHOrOwIeHa Ha
MHOXkUTENN. Pa3noxenne
panMoHanbHBIX Jpo0eit Ha mpocTenIme
npobu. UnterpupoBanue
panMoHaIbHBIX JpoOei.

Jlexuus 24. UaTerpupoBanue
HEKOTOPBIX UPPALMOHATBHBIX U
TPaHCICHICHTHBIX (QYHKIINH.

Jlexuust 25. OnpeneneHHbIil UHTErpa
u ero cBorictBa. @opmyna Herotona-
JleiiOHuIIa M €€ TPUMEHEHUE s
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BBIUUCIICHUS ONPEEICHHbBIX
HUHTETPAaJIOB.

Jlexkmus 26. 3aMeHa mepeMeHHON 1
WHTETPUPOBAHUE T10 YaCTA B
OIIpeJICJIECHHOM HHTErpae.

Jlexuus 27. HecoGcTBeHHBIE
UHTErpajbl ¢ 0ECKOHEYHBIMU
npeaesaMi U 0T HEOTpaHHYEHHBIX
(hyHKIMIA, UX CBOHCTBA, CXOJIUMOCTD.
Jlexuus 28. O6muii moxxox K
ONPEACIICHUIO UHTErPAJIOB. J{BOHBIE 1
TPOWHBIE UHTEIPAJIBI U UX CBOMCTBA.
Jlexkuusa 29. Brruncienue 1BOWHBIX U
TPOIHBIX HHTETPAJIOB TOBTOPHBIM
uHTerpuposanueM. [lonsarue o 3amene
IIEPEMEHHBIX B JIBOWHBIX M TPOMHBIX
uHTerpaiax. [IpunokeHus KpaTHbIX
MHTErpaioB.

Jlexuus 30. [Tonsipasie,
LWINHAPUYECKUE U chepudeckue
KOOpPJUHATBHI.

Jlexmusn 31. KpuBonuHeiHbIe
MHTETPAJIBI 0 JJIHHE AYTH, UX
CBOWCTBA U BBIUUCIICHHE.

Jlexuus 32. KpuBonuHelHbie
UHTErpajbl 10 KOOpIUHATAM, UX
cBoiicTBa U Bbluucienue. dopmyna
I'puna-OcTtporpazickoro.
HesaBrucnMocTs KpUBOJIMHEWHOTO
MHTErpaja o KOOpAUHATaM OT IyTH
uHTerpupoBanus. [IpunoxeHus
KPUBOJMHEWHBIX HHTETPAJIOB.
IIpakTHyeckoe 3ansaTue 17.
BrIrunciienue yacTHBIX IPOU3BOIHBIX.
Pa36op 3ananus 1 uz T3 Ne3.
IIpakTnuyeckoe 3ansitue 18.
JuddepeHunpoBanme CI0XKHONU U
HEesIBHOW (DyHKIIMH.

IpakTuyeckoe 3ansiTue 19.
Hcnonb3oBanue nuddepeHmana B
MpUOIMKEHHBIX BhlunciaeHusX. Pazoop
3agaHud 2 u3 T3 Ne3.
IMpakruyeckoe 3ansitue 20.
DKCTpeMyMbl (QYHKIIUH JIBYX
nepeMeHHbIX. Haxoxnenue
HauOOJIBIIET0 U HAUMEHBIIETO
3Ha4eHUsI QYHKIUU B 3aMKHYTON
o0acT. Y CIIOBHBIN 3KCTPEMYM.
Pa36op 3ananuit 3 u 4 uz T3 Ne3.
[Ipou3BoHas MO HANIPABICHUIO U
IpagueHT cKkaisgpHoro nous. Pazoop
3amaHui S u 6 u3 T3 Ne3.




IIpakTHyeckoe 3ansaTHe 21.
HenocpencrBeHHOE HHTETPUPOBAHUE.
Paz6op 3amanus 1 (1) uz T3Ne4.
IIpakTuyeckoe 3ansitue 22. Meron
noABeAcHUS 101 3HaK nuddepennnana
Y 3aMeHbI nepeMeHHoin. Pa3bop
3amanus 1 (2, 3) u3 T3Ne4.
WuterpupoBanue no yactsaM. CBeenue
HMHTerpaJia K cede mogooHoMy. Pazdop
3amanus 1 (4 u 5) uz T3Ne4.
IIpakTHYeckoe 3aHsATHE 23.
WuTerpupoBanue 1podHO-
panmoHanbHBIX GyHKIMHA. Pazoop
3amanus 1 (6 u 7) uz T3Ne4.
IIpakTHyeckoe 3ansTHe 24.
HHTerpupoBanue npocTenmmx
UppallMOHATBHBIX U
TPUTOHOMETPHUYECKUX (DYHKIIUH.
Paz6op 3amanus 1 (8, 9, 10) u3z T3Ne4.
IIpakTHyeckoe 3ansiTHe 25.
Omnpenenennblii naTErpai. OCHOBHBIC
METO/IbI BBIYMCIICHUS OINPEACTICHHBIX
WHTETPAJIOB.

IIpakTHyeckoe 3ansiTue 26.
I'eomeTprueckue U MEXaHUYECKUE
MIPUJIOKEHUS OTPEIEIIEHHOTO
MHTETpaja.

IIpakTnueckoe 3ansitue 27
HecoOcTBeHHbIE HHTErpabI IO
HEOrPaHUYEHHOMY ITPOMEXYTKY.
Pa36op 3ananus 2 uz T3Ne4.
Heco6cTBeHHBIE HHTETpaAIbI OT
HEOTpaHUYEHHBIX ()YHKIIHIA.
IIpakTuyeckoe 3ansiTue 28.
Brrunciienne ABOMHBIX U TPOMHBIX
nuHrerpanos. [losropHoe
uHTerpupoBanue. Pazoop 3aganus 3 u3
TPNe4.

IpakTuyeckoe 3ansiTue 29. 3ameHa
[IEPEMEHHON B BOMHOM U TPOWHOM
WHTETpaJe.

IIpakTunuyeckoe 3ansitue 30.
MexaHYecKre U TeOMETPHIECKUE
MIPUJIOKEHUS IBOMHOTO U TPOMHOIO
WHTETpaja.

IIpakTnueckoe 3ansitue 31.
Brruncnenne KpuBOJIMHENHBIX
unTerpanoB | u 2 pona. Paz6op
3amanns 6 uz TPNe4.

IIpakTunuyeckoe 3ansiTue 32.
[Ipumenenue dpopmyinsl I'puna-
OcTporpazcKkoro Ajsi BBIYUCICHUS




KPUBOJIMHEWMHOr0 MHTErpajia 2 poja.
He3aBrucuMocTh KpUBOJIMHEHHOTO
MHTErpaJia o KOOpJAUHAaTaM OT ITyTH
HUHTErpUPOBAHUS.
CamocrosiTesibHasi padora.
KacarenbHast minockocTb 1 HOpMaJb K
noBepxHocTu. OyHKINHU, HE
HUHTErpupyeMbIe B KBajipaTypax.
NHrerpaibl ¢ nepeMeHHbIMU
npezaenamu. [IoBepxHOCTHBIE
uHTerpaisl 1 u 2 poaa.

Mooyns 3

Judbdepennmranbapie
ypaBHEHUSI.

Jlexnusa 33. 3agayu, MPUBOIAIITUE K
mQQepeHIMaIbHBIM YPaBHEHHSIM.
Juddepenunansubie ypaBHEHUS
nepBoro nopsjka. 3anadya Komm.
Teopema cymiecTBOBaHUS U
€IMHCTBCHHOCTH PEIICHUS 3a/Ia49H
Kommn.

Jlekuust 34. OCHOBHBIC KIIACCHI
ypaBHEHUM, HHTETPUPYEMBIX B
KBaJpaTypax: ypaBHEHUS C
pa3aeNAIIUMUCS TEPEMEHHBIMU U
OJTHOPOJTHBIE.

Jlekums 35. Jluneiinbie a.y. nepBoro
MOPSJIKA U J1.Y. B ITOJHBIX
muddepeHnmranax.

Jlexuus 36. Iuddepennmanpaeie
ypaBHEHUS BBICIIUX MOPSAKOB. 3a1a4ya
Komm. [Tonsitue o kpaeBbIX 3a7a4ax.
YpaBHEeHHUsI, TOMYCKAIOLIUE TTOHUKEHHE
Mopsi/IKa.

Jlexknus 37. Jluneiiusie
muddepeHInanbHble YpaBHEHHUS:
OJTHOPOJIHBIE U HEeOAHOpoAHbIe. O011ee
pemenne. @yHnameHTaIbHAS CUCTEMA
peLIeHU.

Jlexuus 38. Metox Jlarpanxa
BapHaIlly MOCTOSHHBIX. JINHEHHbIe
nuddepeHInaIbHble YpaBHEHUS C
MOCTOSIHHBIMU K03 purimeHTamu.
Jlexuusi 39. YpaBHEHUS ¢ IpaBoii
4acThIO ClieranbHOro BUaa (1-bIit
YaCTHBIA CTydai).

Jlekuus 40. YpaBHeHUs ¢ IpaBoi
YaCThIO CIICIMAIBHOTO BHa (2-01
YacTHBIN cllydyail u oOmumit ciryyaii).
Jleknus 41. HopmanwsHasi cucrema
muddepeHIranbHbIX ypaBHEHUH.
3amaua Ko u Teopema
CYILIECTBOBAHHUS U €JTUHCTBEHHOCTH.
CucreMbl TUHEUHBIX
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nudepeHInaTbHBIX YPaBHEHUN C
MOCTOSIHHBIMU K03 (ppurimeHTamu.
Merton Ditnepa a1 peleHusi CUCTEM
JTUHEHHBIX TU(PepeHIIaTbHBIX
ypaBHEHUH.

Jlexuus 42. OnepanonHoe
ucuucinenue. OpuruHaibl ¥ UX
n3o0paxenus. CBoicTBa
npeobpaszoBanus Jlamnaca. Tabnuma
OpPUTMHAJIOB U U300paKEHUM.

Jlexkuus 43. Pentenue

Qg depeHIMaIbHbIX YPaBHEHUN U
CHCTEM OIEPAaTOPHBIM METOJIOM.
IIpakTuyeckoe 3ansitue 33. Pemenue
J.y. C pa3JeNIAIOLUMKCS IEPEMEHHBIMU
1 OJTHOPOJHBIX J1.Y. IEPBOTO MOPSAKA.
Pa36op 3anmanmii 1, 2 u 3 u3 T3NeS.
IIpakTuyeckoe 3ansitue 34. Pemenue
JUHEUHBIX J.y. IEPBOTO MOPSIKA,
ypaBHeHMI bepHyM 1 1.y. B HOIHBIX
muddepernmanax. Pazdop 3amanuii 4, 5
n 6 n3 T3NeS.

IIpakTuyeckoe 3ansiTue 35.
Huddepenunansubie ypaBHEHUS
BBICIIINX TIOPSIIKOB. Y paBHEHUS,
JIOITyCKAIOIIMe MOHMKEHHUE TOPSIIKA.
Paz6op 3amanmii 7 u 8 u3 T3NeS.
IIpakTnueckoe 3ansitue 36. Pemenue
JMHENHBIX OHOPOJHBIX JI.y. BTOPOTO
NopsiiKa ¢ IOCTOSHHBIMU
koa¢pdunmentamu. Pa3dop 3ananus 9
n3 T3NeS.

IIpakTuyeckoe 3ansaTue 37. Meton
Jlarpan»a 1Jid peleHus JIMHEHHBIX
HEOJIHOPOAHBIX [I.y. BTOPOTO MOPsIJIKa C
MOCTOSIHHBIMU KO3(ppULIHEHTaAMHU.
Pa30op 3ananus 11 uz T3NeS.
IIpakTnueckoe 3ansiTue 38-39.
Pemenne nuHEMHBIX HEOJHOPOIHBIX
J1.y. BTOPOTO MOpsiAKa ¢ HOCTOSSHHBIMU
kodpurnmentamu. Pazdop 3aganuii 10
n 12 n3 T3NeS.

Ipakruyeckoe 3ansitue 40. Pemenue
CUCTEM JIMHENHBIX YPaBHEHUM.
Mertonom Diinepa.

IIpakTuyeckoe 3ansitue 41.
Opurunans! 1 u3oopaxkenus. Tabnuia
n3o0pakeHuil. Pemenue TMHEHHBIX 11.y.
OTIEpPAI[MOHHBIM METO/IOM.
IIpakTuuyeckoe 3ansitue 42. Pemenue
CUCTEM JIMHEHHBIX JI.y. OTIepallMOHHBIM
METOJIOM.




CamocrosiTesibHasi padora.
UrcneHHbIe METOIBI PEIICHUS
mudepeHIaTbHBIX YPAaBHCHUH U
CUCTEM OOBIKHOBEHHBIX
mudGepeHIMATbHBIX YPaBHEHUMN.

YHucnosele u
(hyHKIIMOHATILHBIE
PAIBL

Jlexnus 44. Yucnosblie psijbl.
CxoauMoCTh U cymMMa psizia.
Heo6xoanmMoe yciaoBre CX0IUMOCTH.
JlelicTBUA CO CXOASUTUMUCS PsIAaMHU.
Psnbl ¢ 1010KUTENBHBIMY YJIEHAMM,
MPU3HAKH CXOAUMOCTH.

Jlekums 45. 3HakoniepeMeHHBIE Psiibl,
PsbI ¢ KOMIUIEKCHBIMU YJIEHAMH.
AOCOIOTHAS M YCIIOBHASI CXOJUMOCTb.
[Tpuznak Jleitouuma. CBoiicTBa
a0COJIIOTHO CXOJSIIUXCS PSJIOB.
Jlekuus 46. OyHKIIMOHATIBHBIC PSIIBI.
Ob6nactb cxonumocT. PaBHOMepHast
cxoauMmocTts. [Ipusnak Beiiepmtpacca.
CBolicTBa paBHOMEPHO CXOASIINXCS
PS10B: HENIPEPHIBHOCTh CYMMBI Psijia,
Qg QepeHIMpOBaHUE U
UHTErpUpoBaHue psioB. CTerneHHble
psanel. Teopema Abemns. Panuyc u kpyr
CXOJIUMOCTH.

Jlekums 47. Psanpl Teiinopa u
Makiopena. Paznoxenue
3JIEMEHTApHBIX (PYHKIMH B CTENICHHBIE
pansl. [lpunoxkenus psnos.

Jlexuus 48. Psanpr Oypee.
I'apmoHnueckuii ananums.
IpakTuyeckoe 3ansiTue 43.
HccnenoBanue cX0IUMOCTH YUCIIOBBIX
pAn0B. PA1bI ¢ TONOXKUTENBHBIMU
yieHaMmu. Pa36op 3aganus 1 u3z T3Ne6.
IIpakTnuyeckoe 3ansiTue 44.
HccnenoBanue cXxoquMoCTH
3HAKOUYEPEYIOIIUXCSA U
3HAKONEepEMEHHBIX psAaoB. Paz0op
3agaHus 1 u3 T3Ne6.

IIpakTnueckoe 3ansTHe 45.
HaxoxzaeHue naTepBana cXoAUMOCTH
creneHHoro psaa. Psaasr Teinopa n
Maknopena. Paznoxenue pyHkuuu B
creneHHou psia. Pa3oop 3amanuii 2 u 3
n3 T3Neb.

IpakTuyeckoe 3ansiTue 46.
[TpumeneHue psI0B K NPUOIHKEHHBIM
BBRIYMCIICHUSAM. Pazbop 3aganus 4 u3
T3Neb.

IMpakTuyeckoe 3ansaTue 47-48. Pser
®ypoe. Pa3dop 3aganus 5 uz T3Ne6.
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CamocrosiTesibHasi padora.
IIpakTueckuil rapMOHUYECKUI
aHaJIu3.

Mooyns 4

Teopus
BEPOATHOCTEN U
MareMaTtuJyeckas
CTaTUCTHKA

Jlexmus 49. IIpocTpaHcTBO
AJIEMEHTAPHBIX COOBITHI. Anrebpa
coObITHii. BeposSTHOCTB.
AKcHOMaTHYECKOE TIOCTPOEHUE TEOPUH
BEPOATHOCTEH.

Jlexkuus 50. DnemeHnTapHas Teopus
BeposiTHOCTeN. Knaccuueckoe u
TFEOMETPUUECKOE OIIPEICTICHHE
BEPOATHOCTH.

Jleknms 51. ®opmyina noaHoOM
BepositHocTH. Dopmyna baiieca.
Jlexuus 52. Cxema bepaymmu.
Teopemsl Ilyaccona u Myaspa-
Jlamaca.

Jlekums 53. /luckpeTHble cnyyaiiHbie
BenM4UHbI. DYHKIUSA paclpeieaeHus U
ee cBolicTBa. Maremarnyeckoe
OKUJJaHUE U JUCIIEPCUs TUCKPETHOM
CIIy4aiHOU BEJIMYUHBI.

Jlekums 54. HenpepbiBHBIE CitydaiiHbIe
Benn4KHbL. DyHKIUSA paclpeneicHus,
IJIOTHOCTH BEPOSITHOCTH UX
B3alMOCBA3b U CBOMCTBA.
MareMarnueckoe 0KHIaHUE U
JUCIIEPCHUS HENIPEPBIBHOM CIIy4alHON
BEJIMNYMHBI.

Jlexuusi 55. 3aKoHbI pacrpeieneHus
JUCKPETHOM CIIy4aifHOW BEJIMYMHBI:
O6unomuanbHbIH, [TyaccoHa.

Jlexuusi 56. 3aKoHBI pacripeeeHus
HENPEPHIBHON CIIy4YallHOW BEJIMYMHBI:
ITOKA3aTeNIbHBIA, PABHOMEPHBIM.
Jlexuusi 57. HopmanbsHoe
pacIpenesieHue U ero CBOMCTBaA.
IIpaBuio Tpéx curma.

Jlexnms 58. 3akoH OOJBIINX YHCE.
HepaBenctsa YeObliena.

Jlexuus 59. Teopembr bepHymmu u
YeOnImiena.

Jlexuusi 60. LlenTpanbHas npenenpHas
teopema JIsanynosa. Teopema Myaspa-
Jlamaca.

Jlexuus 61. ['enepanbHas
COBOKYITHOCTb M BBIOODKa.
Bapuaunonnsiii psa. ['ucrorpamma,
sMnupuyecKkas QyHKIus
pacripeiesnieHusi, BHIOOpOUHasi CpeIHss
U AUCTIEPCHSL.
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Jlexuust 62. CraTuCTUYECKHE OLICHKHU:
HECMEUICHHbIC, YPPEKTHUBHBIC U
cocTosATeNbHbIe. [lorpemHocTs OLEeHKH.
JloBepuTenbHasi BEPOSITHOCTD U
JIOBEPUTENbHBIN HHTEPBAJL.
Omnpenenenne HEOOXO0IUMOT0 00beMa
BbIOOpKHU. ToueuHble OLIEHKH
MaTEeMaTHYECKOTO OXKUIaHUS U
JUCIIEPCUN.

Jlexuus 63. [TonsiTue o KpuTepHUIx
cornacus. [Iposepka runores o
paBeHcTBe oJieit u cpeqHux. [IpoBepka
TUIIOTE3 O 3HAUEHUH [TapaMeTPOB
HOPMAaJILHOTO PACIIPEICTICHHS.
IIpoBepka runotessl 0 BUjAE
pacnpezeneHusl.

Jlexnus 64. [IpuHIMIT MaKCUMaTIBLHOTO
MPaBIONION00US M METO]] HANMEHBIIINX
KBaJ[paTOB.

IIpakTuyeckoe 3ansaTue 49. Anre6pa
coObITuii. OnpeienieHne BEpOITHOCTH.
Paz36op 3amanus 1 uz T3Ne7.
Ipakruyeckoe 3ansiTue 50.
Knaccuueckoe onpezneneHue
BeposTHOCTH. Pa3bop 3ananus 2 u3
T3Ne7.

IIpakTnueckoe 3ansaTne 51. Teopemsl
CJIO’KEHUS] U YMHOKEHUS
BeposTHOCTeH. HezaBucumMble coObITHS.
Paz6op 3ananuii 1 u 2 uz T3Ne7.
IIpakTuyeckoe 3ansitue 52. opmyna
MIOJTHON BEPOSITHOCTU U (popmyIia
Baiikca. Pa36op 3aganuii 4 u 5 u3
T3Ne7.

IpakTuyeckoe 3ansiTue 53. Cxema
bepnynmu. Paz6op 3ananus 6 uz T3Ne7.
IIpakTnueckoe 3ansaTne 54. Cxema
beprynnu npu 60abIINX 3HAYSHUAX N.
Pa36op 3ananus 7 uz T3Ne7.
IIpakTHuyeckoe 3ansiTue 595.
JIMCKpeTHBIE CITy9aliHbIe BEITMIHHBI
(1.c.B). DyHKIMS pacripeieieHusl.
CocraBrieHre 3aKOHa pacIpeieIeHus
1.C.B.

IpakTuyeckoe 3ansiTue 56.
YucaoBble XapaKUepUCTUKH [1.C.B.
Pa36op 3ananus 8 uz T3Ne7.
IIpakTuyeckoe 3ansiTue 57.
HenpepoiBHas ciaydaitHas BEIMYMHA
(H.c.B). DYHKIUS MIIOTHOCTU
pacnpeseneHus u ee cBsi3b ¢ QyHKIHeH
pacripeieieHusl.




IIpakTHYeckoe 3ansaTHE 58.
YucnoBble XapaKTEPUCTUKH H.C.B.
Paz36op 3amanus 9 uz T3Ne7.
IpakTuyeckoe 3ansitue 59. 3aKoHBI
pacrpeiesieHus J1.C.B. ¥ H.C.B.:
omHOMUaNbHBIH, [Iyaccona,
PaBHOMEPHBIN U MTOKA3aTEJIbHBIM.
IIpakruyeckoe 3ansitue 60. Pemenue
3aJa4 Ha HOPMaJIbHBIN 3aKOH
pacnpenenenus. Pazoop 3ananus 8 u3
T3Ne7.

IIpakTuyeckoe 3ansiTue 61.
[TepBuunas 06paboTKa BEIOOPKH.
ITonuron gacror. I'pynnupoBanHas
BbIOOpKa. ['ucrorpamma.
OMnupudeckast yHKIHS
pacnipenenenus. Pazoop 3ananuii 1, 2 u
3 T3Ne8.

IIpakTuyeckoe 3ansiTue 62.
YucaoBble XapaKTEPUCTUKH BEIOOPKH.
IIpakTuyeckoe 3ansiTue 63.
ToueuHble U UHTEPBAJIbHBIE OLIEHKU
MaTEMaTHUYECKOI0 OKUIaHUS U
JMCIIEPCUU TeHEepaIbHOM
coBoKynHocTu. Paz0op 3ananuii 4, 5 u
6 n3 T3NeS.

IIpakTuyeckoe 3ansaTue 64. [IpoBepka
TUIOTE3bI O BUJE PACIPEIEICHHUS.
Kpurepuii [lupcona. Paz6op 3aganus 7
n3 T3Ne§.

CamocrosiTesibHasi padoTa.
CiyuaiiHblli BEKTODP U €r0 YHCIIOBBIE
XapakTepUCTUKU. KoppemssnoHHbIN
MOMEHT U KOA(PPHUIUEHT KOPPEISLHUH.
Perpeccus. KoppenssunoHHbIN 1
perpeccuoHHbIN aHanu3. Merox
HaMMEHBIINX KBaJIpaToB.
CratucTuueckuil aHanus
SMIIMPUYECKOHN TIPOCTOM JINHEUHON
pErpeccHi.

Jlst 3a09HOM (hOopMBI 00yUeHHUs (KpOMe CIENUaIbHOCTH «PainoTeXHuYecKrne CuCTEMbI
HAa KEJIE3HOIOPOKHOM TPAHCIIOPTER).

No HaumeHoBaHue HNuauxkaropsl
w/n pasaena Conep:xaHue pa3uesa AOCTHIKEHUs.
AUCIHUTLINHBI KOMIeTEeH Uit
Mooynw 1
1 Jluneitnas anreopa u | Jlekuusa 1. Matpunsl u aevictBust Hag | OITK-1.1.2
aHaJIUTUYeCKast HUMH. ObpatHas matpuna. | Ol1K-1.2.2
reOMETPHUS Onpenenureny U UX CBOKCTBA. VK-1.2.1
VK-1.2.2




Pemenne CUCTEM JIMHENHBIX
anreOpanvdeckux YpaBHEHHM: METOIbI
Kpamepa, T'aycca u  MaTpU4HBIM.
Teopema Kponekepa-Kanemn.

[IpssMasgs ¥ TJIOCKOCTH B TPEXMEPHOM
MPOCTPAHCTBE.

Jlexnus 2. BeKTOpHI U IMHEWHBIE
ornepanuu HaJ HUMH. CKaJIIpHOE,
BEKTOPHOE U CMEIIAHHOE
npou3sBeieHust BeKTOpoB. [Ipsimast u
IJIOCKOCTh B TPEXMEPHOM
MIPOCTPAHCTBE.

IIpakTuueckoe 3ansitue 1. J[eficTBus C
MarpuiiaMu. Beraucienue
onpexaenuteneid. ObpaTHast MaTpuIia.
Pemenue cucrem JIMHERHBIX
anredpanvyeckux ypaBHEHUN: METOT
Kpamepa, ['aycca u MaTpu4HbIN METOA
pEIIeHUs] CUCTEM.

[IpsiMas ¥ MIOCKOCTH B MIPOCTPAHCTBE.
JladboparopHas pa6ora 1.
«Haxoxnenune oOpaTHOM MaTPUIIBI».
CamocrositesibHasi  padora. BekTopsl.
CkansipHoe, BEKTOPHOE U CMEIIAHHOE
MIPOU3BEICHUS BEKTOPOB.

CobcTBeHHbIE Unciaa U COOCTBEHHBIE
BEKTOPHI MaTpPHII.

Kpussie BTOporo nopsuka:
OKPY’KHOCTb, 3JUIUIIC, TUIIepOoIa.
[TonsipHas cucrema KOOpAMHAT.

MaremaTnueckut
agaym3, Yacts 1.

Jlexuust 3. HenpeprIBHOCTh (DyHKIMH B
TOYKE U Ha oTpe3ke. IIpaBuna n
¢bopmyisl tupdepeHInpoBaHmsL.
Tabnuiia mpon3BOIHBIX.
Juddeperunan u ero reoMeTpUIECKuit
cmblici. [IpousBonHbie u

¢ depeHInabl BHICIINX MOPSIKOB.
Jlexuust 4. DxcTpeMyMbl QYHKIHUIA.
HeoOxonuMmele n JocTaTOYHBIE YCIOBHS
9KCTpeMyMa. ACUMOTOTHI (PYHKIIUH.
OO6mas cxema uccieqoBaHus QyHKIIMU
U TIOCTPOEHUS ee rpaduka.
IIpakTH4eckoe 3ansTHE 2.
KomiiekcHbIe ynciia 1 JeiCTBUS Hall
HUMH. BbIuucienne mpon3BoIHBIX
CIIOKHBIX QYHKIMNA. Borancnenue
MIPOU3BO/IHBIX BBICIINX MOPSIKOB.
UccnenoBanue GyHKIMA U TOCTPOCHHE
rpauKOB C MOMOILBIO TPOU3BOIHOM.
CamocrosiTeqibHast padoTa.
Crnennansable QyHKIMU. BekTopHas
(YHKIUS CKAISIPHOTO apryMEHTa.
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KacarenbHas k KpuBOW U HOpMaJIbHAs
TIJIOCKOCT.

Matematuueckuii
ananus, Yacts 2.

Jlexnus 5. Jludpdepennupopanue
(GyHKIMN HECKOIBKUX NEPEMEHHBIX,
YaCTHBIE MPOU3BOIHEIE,

g hepeHIHAabL.

Jlexknus 6. [lepBooOpazHas u
HeolpezeleHHbl nuTerpai. CpoiicTBa
nHTterpaios. [IpaBuna nHTerpupoBaHus
Y TabJHIla UHTETPAJIOB.
HNHTterpupoBaHue 1o 4acTsiM U METOJL
3aMEHBbI [IEpEMEHHOM. Pa3noxenue
MHOI'O4YJI€Ha HA MHOKUTEIIH.
Paznoxenne paumoHanbHBIX ApoOei Ha
npocreimume apoou. MaTerpupoBanue
paIMOHAIBHBIX IPOOEH.

Jlekmus 7. OnpeneneHHbIH HHTETpal |
ero ceorictea. Popmyna HeroToHa-
JleiiOHuIIa ¥ ee TPUMEHEHUE IS
BBIYHCIICHUS OIPEIEICHHBIX
HMHTETPAJIOB. 3aMEeHa IEPEMEHHOU U
MHTErpUPOBAHUE TI0 YacTsl B
ONpeJIEJICHHOM UHTETpase.
Brrunciienne ABOMHBIX UHTETPATIOB
MIOBTOPHBIM UHTETPUPOBAHUEM.
[TonsATHE O 3aMEHE NTEPEMEHHBIX B
JIBOMHBIX UHTErpaJiax.

IpakTuyeckoe 3ausitue 3. Beruncienne
YaCTHBIX TPOU3BOIHBIX.
HenocpencrBeHHOE HHTETPUPOBAHUE.
HNHTterpupoBaHue no 4actsm.
WnTerpuposanue aApodHO-
paIMOHATBHBIX (PYHKIIHIA.
IIpakTnueckoe 3ansaTHe 4.
OnpeneneHHblil HHTErpal.
Heco6cTBeHHBIE MHTETPAIBI.
Brrunciienne ABOMHBIX UHTETPAJIOB.
JlaGopaTopHas pabora 2.
«Unrerpansl. [IpubnuxenHoe
BBIYHCIIEHUE ONPEEIIEHHOTO
HHTErpaa.

CamocrosiTesibHas padora.
KacarenbHast minockocTh 1 HOpMab K
MIOBEPXHOCTHU. Y CIIOBHBIN IKCTPEMYM.
DyHKIINU, HE UHTETPUPYEMbIC B
KkBagparypax. UHTerpaisl c
[IEPEMEHHBIMH TpeieIaMu.
[Ipocreiime crocoOb!
MPUOIMKEHHOTO BBIUNCIICHUS
OIIPEAEIEHHOr0 UHTErpaia (METObI
MPSIMOYTOJIBHUKOB, Tpareuui,
Cumncona). 'eomerpuyeckue u
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MCXaHUYCCKHE IPUITOKCHUA
OIMPCACIICHHOI'O MHTCIpaJia.

Mooyns 2

Huddepenunanbubie
ypaBHEHHUSL.

Jlexuus 8. 3agauu, MpUBOASIINE K
muddepeHIaTbHBIM YPaBHEHHSIM.
Juddepenunanbabie ypaBHEHUS
nepBoro nopsiaka. 3agaya Komu.
Teopema cyliecTBOBaHUs U
€IMHCTBEHHOCTH PEIICHUS 3a/1a4u
Komm. OcHOBHBIE KJ1acChl ypaBHEHUH,
HMHTETPUPYEMBIX B KBaJpaTypax:
YPaBHEHUS € Pa3AesSIOLMMUCS
MIEPEMEHHBIMH U OJHOPOIHbIE,
JIMHEWHBIE JI.y. IEPBOTO MOPAJIKA U ..
B MMOJHBIX AuddepeHIanax.

Jlexuus 9. luddepenunansusie
ypaBHEHUS BBICIIUX MOPSAKOB. 3a1a4ya
Komm. [Tonsitue o kpaeBbIX 3a7a4ax.
Jluneiinbie nuddepeHmanbHbIe
YpaBHEHUS: OHOPOHbIE U
HeonHopoaHble. OO0I1ee pelieHue.
DyHIaMEHTAJIbHAsL CUCTEMA PELIEHUM.
Jlexmusn 10. HopmanbsHas cucrema
Qg QepeHIranbHbIX ypaBHEHUH.
IIpakTuyeckoe 3ansaTHe 5. Pemenue
J.Y. C pa3JeNsolUMUCS IEPEMEHHBIMU
Y OJTHOPOJHBIX J.Y. IEPBOTO MOPSAKA,
JUHEWHBIX J1.y. IEPBOTO MOPSAKA,
ypaBHeHU bepHy/u U 1.y. B MOJIHBIX
muddepennmanax.

IIpakTnueckoe 3ansiTue 6. Perenne
JMHENHBIX OHOPOJHBIX JI.y. BTOPOTO
NopsiiKa ¢ NOCTOSHHBIMU
koa¢pdunmentamu. Meron Jlarpanxka
JUISL PELIeHUs JTMHEHHBIX
HEOJIHOPOAHBIX [I.y. BTOPOTO MOPsIJIKa C
MOCTOSIHHBIMU K03 (punimenramu.
IIpakTnueckoe 3ansTHe /. Pemenue
CHCTEM JIMHEHHBIX YpaBHEHUI METO/I0M
WCKITIOUEHUS.

CamocrosiTesibHas padora.
YucneHHOe HHTETPUPOBAHUE
OOBIKHOBEHHBIX AU(depeHnanbHbIX
ypaBHeHU. UNCIEHHbBIE METOIbI
peleHus CUCTEM OOBIKHOBEHHBIX

b depeHIIMATbHBIX YpaBHEHUI.
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YucnoBbeie 1
(hyHKIIMOHATEHBIE
PAIBL.

Jlekums 11. YucnoBbie psibl.
CXoIMMOCTh ¥ CymMMa psija.
HeobxomuMoe ycroBue CXOAUMOCTH.
JlericTBUA CO CXOASUIMMUCS PSIAAMHU.
Psanp! ¢ TOJIOKUTENBEHBIMH YICHAMH,
MPU3HAKU CXOJUMOCTH.
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3HaKonepeMEeHHBIE PSAIbI. AOCOIOTHAS
U yCIIOBHAsI cXOAUMOCTb. [Ipu3Hak
Jletioauia. CBoiicTBa aOCOIIOTHO
CXOJISALIUXCS PSIIOB.

IIpakTuyeckoe 3ansTue 8. Pspl ¢
MOJIOKUTEIbHBIMU YJICHAMU, TPU3HAKU
CXOJMMOCTH. 3HAKOIIEPEMEHHBIE PSI/IbIL.
CamocrosiTesibHas padora.
OyHKIIMOHATBHBIE Psabl. O0IaCTh
cxoaumocTtu. PaBHoMepHas
cxoaumocTs. [Ipusnak Beliepmtpacca.
CBolicTBa paBHOMEPHO CXOASIINXCS
PSAIOB: HEMPEPBIBHOCTh CYMMBI psiJa,
Qg depeHIpoBaHue 1
HMHTErpupoBaHue psaoB. CTereHHbIe
psanel. Teopema Abemns. Panuyc u xpyr
cxoaumocTtu. Psnbr Teitnopa u
Maknopena. Paznoxenue
3JE€MEHTapHBIX (PYHKIHUM B CTETICHHBIC
panel. [IpunoxxeHus psios.

Psanel @ypre.

Teopus
BEPOSITHOCTEN U
MareMaTh4decKast
CTaTUCTUKA

Jlexkuus 12. DnemenrtapHas Teopus
BeposiTHOCcTel. Kinaccuueckoe
onpeneneHue BepoaTtHoctu. Popmyna
nojaHou BeposstHocTH. Dopmyna
baiieca.

Jlekuus 13. Cxema bepnymu.
OyHKIUSA paclpeeeHus, INIOTHOCTh
BEPOATHOCTH UX B3aUMOCBS3b U
CBOMCTBA.

Jlexknus 14. Maremaruueckoe
0)KMJAHUE U TUCTIEPCHS JUCKPETHON 1
HENPEPHIBHOW CIIy4allHOM BEJIMYMUHBI.
3aKOHBI pacrpesieICHHs .

Jlexuus 15. ['enepanbHas
COBOKYITHOCTH M BBIOOpKA.
Bapnaunonnsiii psa. ['ucrorpamma,
sMIupuuecKas QyHKIUs
pacnpesenenus, BBIOOpoYHast CpeIHss
u pucnepcus. JlopepurenpHas
BEPOATHOCTH U JJOBEPUTEIbHBIN
WHTEpBAI.

IIpakTH4eckoe 3ansTHE 9.
Kiraccnueckoe onpenenenne
BEPOATHOCTH. TEOpEMBI CIIOKEHHS U
YMHOKEHHS BEPOSITHOCTEM.

dopmyJia MOJHON BEPOATHOCTH U
dbopmyna baiikca. Cxema bepryiu.
YucnoBble XapaKTEPUCTUKU J1.C.B U
H.C.B. 3AKOHBI pacupeieseHus J1.C.B. U
H.C.B.: OnHOMHMANbHBIH, [Tyaccona,
PaBHOMEPHBII, HOPMAJIbHBIM.
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IMpakTuyeckoe 3austue 10. [lepBuunas
o0paboTka BeIOOpKH. [lomUroH yacTor.
I'pynnupoBaHHas BEIOOpKA.
I'ucrorpamma. OMmnupudeckas
(GyHKLUSA pacupeeneHus..

YucaoBble XapaKTePUCTUKH BEIOOPKH.
CamocrosiTesibHasi padora.
CriyyaiiHblii BEKTODP U €r0 YHCIIOBBIE
xapakTtepucTuku. KoppensaunoHHsii
MOMEHT U KO PHUIUEHT KOPPEIIALINH.
Perpeccus. KoppensuuoHHblid 1
perpeccuoHHbIN aHanu3. Meton
HauMEHBUINX KBaIpaToB. TodeuHsle n
UHTEPBAJIbHBIE OLIEHKU
MaTEMaTHYECKOI0 OKUIAHUS U
JUCIIEPCUH T€HEPATIbHOU
coBOKynHOCTH. [IpoBepka runoressl o
BHJIe pacupenenenus. Kpurepuit
[Tupcona. CtaTucTUYECKUI aHATIN3
SMIIUPUYECKON MPOCTOMN JIMHEHHOU
perpeccuu.

5.2. Pa3nensl IUCHUIUINHEL M BUIIBI 3aHATUNA

Jl11s ouHO# popmMBI 00yUEeHUS

I‘E‘i HanMeHoBaHue pa3gesia 1M CUMILINHBI J I3 JIP CPC Bcero
1 | Jluneiinas anre6pa u 12 10 16 14 52
aHAJMTHYECKAasi TEOMETPHSI.

2 | Maremarnueckuii anaaus, Yactsb 1. 20 22 0 14 56

3 MaremaTuueckui anainus, Yacte 2. 32 32 0 44 108

4 | Muddepennmanbapie ypaBHEHUSI. 22 20 0 30 72

5 | YucnoBble U GYHKIMOHAIbHbIE PSIIbIL. 10 12 0 10 32

6 | Teopus BeposiTHOCTEH 1 32 32 0 44 108
MaTeMaTHYecKasi CTATUCTHKA.

Hroro 128 128 16 156 428

KonTpoJsb 112

Bcero (o61mas Tpy/10eMKOCTb, yac.) | 540




Jlnist 3a04HOM OpMBI 00ydeHUs (KpoMe CHEeHaIbHOCTH «PaguoTeXHn4eckre CUCTEMBI
Ha JKEJIE3HOI0OPOKHOM TPAHCIIOPTE»).

r‘yi HanMeHoBaHue pa3aesia IMCUHIIMHBI J 113 JP CPC Bcero
Mooyns 1
1 | Jluneiinas anrebpa u 9 5 5 60 66
AHAITMTHYECKasi TCOMETPHUS.

2 | Maremarnueckuii ananus, Yacts 1. 4 2 0 63 69
3 | MaremaTnueckuii ananus, YacTs 2. 8 4 2 121 135
Mooyns 2
4 | Inddepennpanbable ypaBHEHUS. 6 4 0 70 80
5 | Yucnossle 1 QyHKIIMOHAIBHBIE PSJIBL. 2 2 0 20 24
6 | Teopus BeposTHOCTEH U 8 5 0 191 135

MaTeMaTHYECKast CTATUCTHKA.
Hroro 30 20 4 455 509

KoHTpoJb 31
Bcero (001as Tpy10eMKOCTb, Yac.) 540

6. OueHouyHbIe MaTEPHUAJIbI VIS POBEIEHUS TEKYIEr0 KOHTPOJIS yCIIeBAeMOCTH U
NPOMEKYTOUYHOM aTTeCTAUHN 00y4AIOLIUXCH MO TUCIHUILINHE

OneHouyHble MaTepHalbl MO JUCLUIUIMHE SBISIOTCS HEOTHEMJIEMOM 4YacThl0 padbodeit
IPOTpaMMBbI U MPEACTaBIEHbI OTJEIbHBIM JIOKYMEHTOM, pACCMOTPEHHBIM Ha 3aceJaHuU Kadeapsl
U YTBEPXKICHHBIM 3aBEAYIOMINM Kadeapoii.

7. MeToauyecKkue yKazaHus AJsl 00y4ar0LUXCs M0 OCBOEHUIO TUCIHUTLIUHBI

[TopsaoK M3ydeHHs] TUCUUIUIMHBI CIIE YOI

1.  OcBoeHue pa3nenoB AUCIHUILUIMHBI MPOU3BOJUTCS B TOPSAIKE, MPHUBEACHHOM B
paznene 5 «CopepkaHue W CTPYKTypa JAUCHUIUIMHBIY. OOydaromuics TOJDKEH OCBOHWTH BCE
pa3zenbl JUCIHUIUIMHBI, UCTOIb3YsI METOINYECKUE MaTepHallbl AUCIMILTUHBL, a TaKkke ydeOHO-
METOIMYECKOe 00ecTieueHHe, MPUBEICHHOE B pa3jene 8§ pabodeil mporpaMmel.

2. Jna <¢opMupoBaHHS KOMIETEHIMH OOydYalolmuics JOJDKEH TMPEeACTaBUThH
BHITIOJTHCHHBIC ~ 3aJaHus, HEOOXOJMMBIC I OICHKH 3HAHWM, YMCHHM, HAaBBIKOB,
MPEyCMOTPEHHBIE TEKYIIUM KOHTPOJEM YCIIeBAeMOCTH (CM. OLIEHOYHBbIE MaTepuajibl IO
TUCITUTIIIUHE).

3.  Ilo uToram Tekymiero KOHTPOJsS YCIIEBAEMOCTH IO TUCIHUILIMHE, 00yJaroImuics
JOJIKEH MPOUTH MTPOMEKYTOUHYIO aTTECTAINIO (CM. OIIEHOYHBIE MAaTEPUAIBI IO JUCIUILTUHE).

8. Onucanne MaTepuaJIbHO-TEXHMYECKOT0 U Y4eOHO-MeTOAMYEeCKOro odecreYeHusl,
He00X0UMOro /ISl peajn3alun 00pa3oBaTe/bHOI NPOrpaMMbl 10 IMCHHUILINHE

8.1. TlomemeHus MPeACTABISIOT COO0H yueOHbIC ayIUTOPHH ISl TPOBEACHUS YUeOHBIX
3aHATUH, MpPeIyCMOTPEHHBIX MporpaMMoil OakanaBpuara/crnenuainuTeTa/ MarucTparypsl,
YKOMIUIEKTOBAaHHBIE CIIEIIUATU3UPOBAHHON Y4eOHO! MeOebI0 M OCHAIIIEHHbIE 000PYJOBAaHUEM U
TEXHUYECKUMU CPEJICTBAMU OO0YUEHUs, CITY>KaIlllUMHU JUTsl IPEACTaBICHUsl yueOHOH nH(popManuu
00JBIION ayJUTOPHH: HACTEHHBIM 3KPaHOM (CTAallMOHAPHBIM WJIM TEPEHOCHBIM), MapKepHOI
JOCKOM M (MJIM) MeENOBOW JOCKOM, MYJIBTHUMEAMWHBIM MPOEKTOPOM (CTallMOHAPHBIM HIIU
MIEPEHOCHBIM).

Bce nomerienus, ucmonb3yeMble A7 IPOBEIEHUS YUeOHBIX 3aHATHI U CAMOCTOSATEIbHON
paboThl, COOTBETCTBYIOT JEMCTBYIOIUM CAHUTAPHBIM U TPOTUBOMOXKAPHBIM HOPMaM U ITPaBUIIaM.

Jns  mpoBeneHus J1abOpaTOpHBIX pabOT wHcmoib3yercs JabopaTopust Kadeapsl
«Komnviomepnbviti  knacc»  OCHALLCHHAs KOMIIBIOTEPHOM TEXHMKOM C  BO3MOYKHOCTBIO



MOJIKIIIOUeHUs K ceT «HTepHeT» U obecreueHrneM JI0CTyma B 3JEKTPOHHYIO WH()OPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpelly YHUBEPCUTETA.

[TomenieHust A1 CaMOCTOSTENBHON pabOThl 00YYAIOIIKUXCSl OCHAIIEHBI KOMIIbIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUS K ceTu «VHTepHeT» M obecreueHueM ocTymna B
AIIEKTPOHHYIO WH()OPMAIIMOHHO-00Pa30BATEIIbHYIO CPEly YHHBEPCUTETA.

8.2. YuuBepcuteT obecrieueH He0OX0IUMbIM KOMILIEKTOM JIMIIEH3HOHHOTO U CBOOOTHO
pacmpoCTpaHseMOro MPOrpaMMHOT0 00ECIIEYCHHSI, B TOM YUCJIE OTE€UECTBEHHOTO MPOU3BOJICTBA.

[Tepeuennb IMIIEH3MOHHBIX MPOrpaMM IpeACTaBiieH Ha BHyTpeHHeM nopTtaie PT'bOY BO
[I'VIIC no anxpecy http://eaisu.pgups.edu.mps/info/prog/

8.3. OOyuaronumcst obecriedeH JOCTyN (yOaJeHHBIM JOCTYN) K COBPEMEHHBIM
npodeccHoHabHBIM 0a3aM JTaHHBIX:

- DNeKTpOHHO-OMOIMoTeUHass cucTeMa wu3aaTeNbeTBa  «JlaHb». [DIEKTpOHHBIN
pecypc]. — URL: https://e.lanbook.com/ — Pesxxum moctyna: 1yist aBTOpPH3. MMOJIb30BaTEICH;

—  DnekTtpoHHO-OMONHMOTEUHass cuctema ibooks.ru («Aibyke»). — URL: https:/
ibooks.ru / — Pexum mocTyma: Uit aBTOPH3. MOJIb30BATEICH;

—  Dnexrponnas 6udnnorexka FOPAMT. — URL: https://urait.ru/— Pesxum poctyma:
JUJISL aBTOPHU3. TIOJIb30BATENECH;

—  Enunoe okHO gocTyma k 00pa3oBaTeIbHbIM pecypcaM - KaTtajaor 00pa3oBaTeIbHbIX
MHTEPHET-PECYPCOB U IMOJHOTEKCTOBOW AJIEKTPOHHON y4eOHO-METOAMYEecCKONW OuOInoTeKe AJis
obrrero u mpodeccuonanbHoro oopasosanusi». — URL: http://window.edu.ru/ — Pesxum mocryma:
CBOOOIHBIN.

—  Cnosapu u sarumkimonequn. — URL: http://academic.ru/ — Pexum pocrymna:
CBOOO/THBIM.

- Hayunas anekrponnas 6ubnuoteka "KubepJlenunka" - 3To HaydHasi 2JIEKTPOHHAS
Oubnuoreka, MOCTpOEHHAass Ha mapagurme OTKpbITo Hayku (Open Science), OCHOBHBIMH
3a/1a9aMH KOTOPOH SIBJISICTCS TOIMYJISIpU3ANHs HAYKH W HAYYHOUW JESTSIIBHOCTH, OOIECTBEHHBIN
KOHTPOJIb KadecTBa HAYYHBIX MYOJIMKAIMi, pa3BUTHE MEXKIUCIHUILUTMHAPHBIX HCCIEI0BaHUM,
COBPEMEHHOTO MHCTUTYTA HAYYHOU PEIIEH3UH U MOBBIMICHUE IIATUPYEMOCTH POCCHICKON HAYKH.
— URL.: http://cyberleninka.ru/ — Pesxum mocTtyma: CBOOOHBIIA.

8.4. OOyvaromumMcess ~ oOecrieueH  aocTyn  (yHaleHHBIH — JIOCTyH) K
MH(OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM:

— Hammonanshsnii Otkpeiteiil Yausepcurer "MHTYUT". becrunatHoe oOpazoBaHue.
[DnexTponnsiit pecypc]. — URL: https://intuit.ru/ — Pexxum moctyma: CBOOOHBIN.

8.5. [lepeuenb mEYaTHBIX U3JAHUI, HCIOJIB3YEMBIX B 00pa30BaTEIHLHOM
nporecce:

1. ITucemennsiit J. T. Koncnekt nekuuii no Beiciiel MateMartuke [TekcT]: monHbIi
kypc / 1. T. [Tucemennsrid. - M3xa. 20-e. - M.: Afipuc IIpecc, 2025. - 608 c.: wi. - (Briciee
obpazoBanue). — ISBN 978-5-8112-6472-8:

2. ITucemennsrit J[. T. KoHCTeKT MeKIuii MO BBICIIEH MaTeMaTHKE: MOTHBIA Kypc /

J. T. Ilucemennsiid. - 19-e u3a. - M.: Aiipuc Ilpecc, 2022. - 608 c.: un. — ISBN 978-5-8112-
6472-8: - Tekct: HEMOCPEICTBEHHBI.

3. INucemennsiii JI. T. KoHcnekT nekuuii no Beiciield MmatemaTuke [Tekcr]: [MOmHbIM
kypc] / I. T. Ilucemennsiit. - 11-e u3n. - Mocksa: Aiipuc Ilpecc, 2013. - 603 c.: un. -
(Beicmiee oopaszoBanue). — ISBN 978-5-8112-4866-7: 330 p., 351 p., 363 p., 394 p. - Tekcr:
HEIMOCPEICTBEHHBIMN.

4. Tlucemennsiit J[. T. Koncnekt neknuil no Beiciiei MateMatuke [TekcT]: monHbIi
kypc / J1. T. [TuceMennsrid. - 12-e uzn. - Mocksa: Atipuc [Ipecc, 2014. - 603 c.: wi. - (Beicmee
obpaszoBanue). — ISBN 978-5-8112-5257-2: 394 p., 383 p., 491 p., 462 p. - Tekcr:
HEIOCPEICTBEHHBIMN.

5. Iucemennsiit J. T. Koncnekrt nekiuil o Beiciied MmateMartuke [TekcT]: monHbIi
kypc / J1. T. [TuceMennsrid. - 13-e uzn. - Mocksa: Atipuc [Ipecc, 2015. - 603 c.: wi. - (Beicmee
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obpazoBanme). — ISBN 978-5-8112-6043-0: 491 p., 433 p., 500 p., 540 p. - Tekcrt:
HEMOCPEICTBEHHBIN.

7. Ilucbmennsii Jl. T. KoHCHEKT JIEKIHI IO TEOPUU BEPOATHOCTEN, MATEMATUUECKOMN
cTaTucTuke u ciydainpiM nporeccaM [Tekct] / JI. T. Ilucemennsiid. - 11-e u3a. - Mocksa:
Aiipuc Ilpecc, 2024. - 288 c.: ui. - (Bsiciiee oopazoBanue). — ISBN 978-5-8112-6085-0 : -
TekcT: HenmocpeACTBEHHBIN.

8. [Tucemennsbiit [l. T. KoHCHIEKT JIEKIIUMIA MO TEOPUM BEPOSATHOCTEH, MaTeMaTUYECKOM
cratuctuke u ciydainbiM npoueccaMm [Teker] / 1. T. [Tucbmennsrid. - 9-e u3a. - Mocksa:
Aiipuc-tipecc, 2020. - 287 c.: wi. - (Beicmiee o6pa3zoBanune). — ISBN 978-5-8112-6085-0: 584
p. - TekcT: HEnOCPEACTBEHHBIN.

9. Marematnueckuii ananus: yaueoHoe nocooue. - Cankr-IlerepOypr: II'YIIC. - URL:
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