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

NwmmepaTopa Anekcanmpa I»
(®T'BOY BO II'VIIC)

Kadenpa «Bvicuas mamemamuray

PABOYAS ITPOT'PAMMA
JUCIUILINHEI
b51.0.12 {MATEMATHKA»

0711 CneyuaIbHOCmu
23.05.06 « Cmpoumenbcmeo sicene3nvix 00poe, MOCMO8 U MPAHCNOPMHBIX MOHHENEl)

no cneyuajiusayusim.

«Mocmur»
«Tonnenu u mempononumenvi»
«Cmpoumenbcmeo MazucmpanrbHbIX HCele3HbIX 00PO2y
dopma 00yueHUs1 — OUHas1, 3a0UHas

«Cmpoumenscmeo 00po2 NPOMbIULIEHHO20 MPAHCNOPMA»
« anaeﬂeHue MexXHu4YecCKum cocmosaHuem che.fle3H000p03fCH020 nymu»
®dopma 00yueHust — ouHas

Cankr-IlerepOypr
2026



JINCT COITACOBAHMIA

Pabouast nporpamMmMa paccMOTpEHa ¥ YTBEpKIIeHa Ha 3acelaHiu Kadeaphl
«Bovicwasn mamemamuxay
ITporokon Ne 5 ot 21 stuBaps 2026 T.

3aBenyromuii kadeapoit
«Bvicuas mamemamuxay E.A. Brazosewenckas
20 T

COI''TACOBAHO

PykoBonutens OIIOII BO
«MocTbel» C.B. Yuoicos
20 1.

COT'JTACOBAHO

PykoBoautens OITOIT BO
«ToHHENM 1 METPOIIOIUTEHBI» Al Jleosies
20 T

COI'TTACOBAHO

PykoBonutens OITOIT BO
«YnpaBieHHe TEXHUYECKUM COCTOSTHUEM

JKEJIE3HOJOPOKHOTO ITyTH» A.B. Pomanoe
20 T

COT'JTACOBAHO

PykoBoautens OITOIT BO
«CTpOUTENHCTBO MAaruCTPATbHBIX

JKEJIE3HBIX T0POr» C.B. Lxypnuxos
20 1.

COI''TACOBAHO

Pykosogurens OITOIT BO
«CTpOHUTENBCTBO JOPOT
MPOMBIIIJIEHHOT'O TPAHCIIOPTa»
A.®. Konoc
20 T




1. lleau u 3aaa494 JUCUMILJIUHBI

PaGouas nmporpamma nucuuruiuabl «Mamemamuxay (B1.0.12) (nanee — qTUCIUIUINHA)
COCTaBJIEHAa B COOTBETCTBHHU C TPEOOBaHUAMH (eIepaibHOTO TOCYJapCTBEHHOTO
00pa30BaTeNLHOTO CTaHapTa BhICIIEro oOpa3oBaHus no cneyuaivhocmu 23.05.06
«Cmpoumenbcmaeo dcenesHvix 00po2, MOCMOo8 U mpancnopmuvix monuenety (nanee — @rOC
BO), yrBepxnennoro 27.03.2018 r., mpuka3 Muno6puayku Poccun Ne 218 ¢ usmenenusimu,
YTBEPKJICHHBIMHU TTpHKa3zaMu MuHoOpHayku Poccuiickoit @eneparuu ot 27.02.2023 1. No208.

[lenpro M3ydeHUs TUCIUIUIMHBI SBIISCTCS OCBOCHHE TEOPETUYECKHX OCHOB U Pa3BUTHUE
MPAKTUYECKUX HABBIKOB IMPUMEHEHUS MaTeMaTUYECKUX METO/OB, TIOBBIIICHHE KYJIbTYpPbI
MBIIUICHHSI, CIOCOOHOCTH K 0000IIEHUTO, aHATN3Y, BOCIIPUSTUIO HHPOPMAIIHH, TTOCTAHOBKE IIEITN
U BBIOOpY MmyTeil €€ JOCTHKEHUS
JIIst TOCTHYKEHUS TIeTTU TUCIUTUTHHBI PEIIaroTCsl CIEAYIONUE 3a1a4u:

— YMEHHE pelICHUs] OCHOBHBIX MaTeMaTHUECKUX 3a]a4 C JIOBEJACHUEM PEIICHUS 10 TPAKTHUECKU
PUEMIIEMOTO PE3yibTaTa,

— pa3BUTHE HABBIKOB MAaTEMaTHYECKOIO M AJITOPUTMUYECKOIO MBIIUICHUS, YMEHHSI JIOTHUECKU
BEPHO, apT'yMEHTHPOBAHO H SICHO IPOBOJIUTH JJOKA3aTEIbCTBA;

— yCcBOEHHE O0a3uCHBIX MaTEMAaTHUECKUX IOHSATHI, METOJ0B, MOJENEH, MPUMEHSIEMBIX MpH
W3YYCHUU €CTCCTBCHHOHAYYHBIX M CIICIUATBHBIX TUCITUTUINH;

— OINBIT TPOCTEHIIEr0 MaTeMaTUYECKOTO WCCIIEeIOBAaHUS MPUKIAJAHBIX BOMPOCOB (MEPEBOJ
peabHOM 3aJaui Ha MaTEMATHYECKHUU SI3BIK, BBIOOP METOJOB €€ PEIICHHUs, B TOM YHCJIC H
YHCIICHHBIX, OLIEHKA MOJy4YEHHBIX PE3yIbTaTOB);

— pa3BUTHE CHOCOOHOCTH CaMOCTOSITENIFHO pa3OMpaThCsi B MaTEeMaTHYeCKOM ammapare,

coJieprKaliemMcsl B IUTepaType, CBI3aHHOM CO CIeUaTIbHOCTBIO CTY/ICHTA.

2. [lepeyeHnb MJIAHMPYEMBIX Pe3yJILTATOB 00yUYeHHs MO TUCHUILINHE,
COOTHECEHHBIX C YCTAHOBJIEHHBIMHU B 00pa30BaTe/IbHOI MpOorpaMMe HHAUKATOPAMH
AOCTUKEHHUS] KOMIIeTeHIIUH

[InanupyempiMu  pesynbTaTaMud OOYYEHHS TIO JUCHUILIHHE (MOMIYIIO) SIBIISETCA
dbopMupoBaHUe y 00YJArOIIMXCS KOMIETSHIIMI U/UN YacTH komneTeHui. CHopMUpOBaAaHHOCTh
KOMITETCHIIMN W/MJIA YaCTH KOMIIETEHIIUN OIICHUBAETCSI C TIOMOIIBI0 UHIUKATOPOB JTOCTHUKEHUS
KOMIIETCHITUH.

NuaukaTopsl 10CTHKEHUS
KOMIeTe Ml Pe3yabTaThl 00yuyeHUs1 10 AUCHUILINHE (MOIYJIIO)

OIIK-1. Cnocoben pewiams unsicenephvlie 3a0aiu 8 npopheccuoHaIbHOl 0esimeNbHOCMU ¢

UCNONb308AHUEM MEMOO08 eCIECMBEHHbIX HAYK, MAMEeMamuiecKko20 anaiusd u

MOOenUpoBaHUs.

OIIK-1.1.2 3naem memoovl Obyuarowuiics 3Haem:

MamemMamu4ecKull. ananu3a u | —  OCHOGHbIE MEMOoObl U NOLONCEHUS. PA30€N08

Moodenupoganusi 6 obveme, MamemMamuxu: JTUHEUHOU aneebpbl, Mamemamuiecko2o

HeoOX00UMOM Ol peuleHusl ananusa, paoos, ougghepeHyuanbHbIX ypasHeHull,

3a0au npogheccuonanvHou Mamemamuyecko20 MoOeaupo8anusl 0Jisk MOOEIUPOSaAHUs

oesimenvHOCmu CMpoUmMenbHbIX KOHCMPYKYUL U MPAHCNOPMHBIX cemel
meopuu 6eposSIMHOCmell U Mamemamuyeckou
CMAMUCMUKU.

OIIK-1.2.2 Ymeem Obyuarowuiics ymeem:

NPUMEHAMb Memoobl —  pewamsv 3a0ayu N0 MaAMeMAamu4ecKkomy MOOeIUpoSaHUo

MamemMamuyecko20 aHanu3a u 00beKmMOo8 MPAaHCNOPMHO20 CIMPOUMENLCMBEA

MOOenupoBsanus 6 ooveme,




NuaukaTopbl 10CTHKEHNUS
KOMIIETeHIM A

PesynbTaThl 00y4eHHs 110 AUCHHUILINHE (MOLYJIIO)

HeobX00UMOM 01 pelieHus
3a0a4 npogheccuoHaIbHO
oesamenbHOCmuU

peuiams 3a0a4u UHMe2PalbHO20 UCUUCTEHUS (DYHKYULL
OJ151 NPOEKMUPOBAHUSL MPAHCHOPMHBIX 00bEKMOo8
peuams oughgepernyuanvhvie YpasHe sl

onpeoesims MamemamudecKkoe 0HCUOanue u OUCNepCcuro
OUCKDEMHOU CIYYAUHOU 8eTUYUHDL

VK-1. Cnocoben ocywecmanams Kpumudeckuil aHaiu3 npooIemMHbIX CUmMyayuil Ha OCHO8e
cuUCmemMHo20 no0xo0da, 8bipadbamvi8ams Cmpame2uio 0eucmaull

VK-1.2.1. Ymeem
ocyuecmenams
cucmemMamu3ayuro
unghopmayuu, nposooUms ee
KPUMuYecKull aHaiusa u
0000Wams pe3yrbmamol
amanusa O peulenus
noCmMasieHHou 3a0ayu

Obyuarowuiics ymeem:

- CUCTNeMAmuU3Upo8aAmd U AHATUZUPOBAMb UHDOPMAYUIO,
- 0000Wams pe3y1bmamsl aHAIU3A OJisl PeuleHUs.
NOCMABNIenHOoU 3a0ayu.

VK-1.2.2.Ymeem
CMpPYKmMypuposans npoo.iemy
u paspabameiéams
cmpameuro 00CHMUNCEHUS]
NOCMAaBNIeHHOU Yeau KaK
NOCIe008AMENIbHOCTb ULA20E

Obyuarowuiicsa ymeem:

- CMPYKMYupoeamas npooiemy;

- paspabamuviéams cmpame2uro 00CMUICEHUs.
nOCMAsNenHoU Yeu.

3. MecTO AUCHMILIMHBI B CTPYKTYPe OCHOBHOI NPo¢ecCHOHATBHOM

o0pa3oBaTeIbHOM NPOTrPaAMMBbI

JlucuumimHa OTHOCUTCS K 0053aTeIBbHOM JacTH.

4. O0bemM MCUMIIMHBI M BUABI Y4eOHOIT padoThI

J51s ouHO# popMBI 00YUEHHUS

. Bcero Moayab
Bup y4yedHoii padoThl 4ACOB I T i 1V,
KonraktHas pabota (1o BugaM y4yeOHbIX
3aHSTHI) 272 80 64 64 64
B ToM uucne:
—  nekiuu (JI) 128 32 32 32 32




. Bcero Monyab
Buj yueOHoi1 padoThI 4ACOB I T T 1V,
— mnpakrrueckue 3ansatus (113) 128 32 32 32 32
— jabopaTtopHbie paboTsl (JIP) 16 16 - - -
CamocrositensHas padbora (CPC) (Bcero) 156 28 44 40 44
KonTtpob 112 36 36 4 36
dopma KOHTPOJIs (IPOMEKYTOYHON aTTECTALIUN) €] €] 3 €]
OO61ast TPYA0EMKOCTh: Yac / 3.€. 540/15 | 144/4 | 144/4 | 108/3 | 144/4
Jst 3a09HOM (OpMBI 00YUEHUS
(nms Bcex cnenuabHOCTe kpome «CTpOUTEIHCTBO JOPOT POMBIIIIEHHOTO
TPaHCHIOPTa» U «YIPABJICHHE TEXHUYCCKUM COCTOSHUEM KEJIE3HOIOPOIKHOTO ITYTH).
Monyab
Buj y4eOHoii padoThI Beero I I
JacoB VYeran. | 3umnusas | Jletnsas | Sumuss | JleTHsist
ceccus ceccus ceccus ceccusi ceccusi
KonTaktHas padorta (1o Bugam y4eOHbIX
3aHSATHI) 54 4 12 10 14 14
B ToMm uucne:
—  nexuuu (JI) 30 2 6 6 8 8
— npaktuueckue 3ausatus (113) 20 2 2 4 6 6
— nabopatopHbie padotsl (JIP) 4 0 4 0 0 0
CamocrositensHas pabora (CPC) (Bcero) 455 68 |87 89 90 121
KonTtpons 31 9 9 4 9
dopma KOHTPOJIS (POMEKYTOYHON aTTeCTaIlUN) 9, 9, 9, 3,
2KPJI | 2KPJI | 2KPJI | 2KPJI
OO011ast TPYI0EMKOCTB: 4ac / 3.€. 540/15 72/2 | 108/3 | 108/3 | 108/3 | 144/4

Ipumeuanue: «@opma konmpons» — skzamen (3), sawem (3), koumponvusie pabomwt (KPJI)

5. CTpykTypa u coaep:KaHue IUCHUTIIUHbBI

5.1. Paznensl gucuminHel U COACPIKAHUC paACCMATPUBACMBIX BOIIPOCOB

Jl51s ouHO# opMBI 00yUEHUS

No HaumMeHoBaHue HNuauxkaropsl
u/n pasjaeia Conepxanue pasaena ROCTHAEHHA
AMCHUILINHbBI KOMIIeTEeHIM I
Mooyns 1
1 Jluneitnas anre6pa u | Jlekuusa 1. .MaTpuiilel u 1elcTBUS HaJ OIlIK-1.1.2
aHaJIMTHYECKas Humu. OOpartHas wmatpuma. Panr | OJITK-1.2.2
reoMeTpus MAaTpULIBL, BBIYHUCIICHUE pamxra. VK-1.2.1.
Omnpepenureny BTOPOIO U TPETHErO VK-1.2.2.




nopsiakoB.  OnpenenuTenn  BBICIIAX
nopskoB. CBONCTBA ONpeneInTENEH.
Jlexkuus 2. Pentenne cucrem JIMHEMHBIX
anreOpanvyeckux YpaBHEHMM: METO/bI
Kpamepa, T'aycca u  MaTpU4HBIM.
Teopema Kponekepa-Kanennu.
Jleknusi 3. BekTopel W JIMHEHHBIC
omepanuuy Hajx HuUMU. JlekapToBbI
KOOpAMHaThl BeKTOpoB. CkanspHoe,
BEKTOPHOE M CMELIAHHOE NPOU3BEACHUS
BEKTOpOB. JIMHEHHas 3aBUCHMOCTh U
HE3aBHCUMOCTb BEKTOPOB. PasmepHOCTb
1 6a3uC JIMHEHHOTO MPOCTPAHCTBA.
IIpakTnueckoe 3ansaTue 1. JlelictBus c
MaTpuLaMHU. Boruucnenue
ompenenuteneii. Pa3bop  mpumepon
tunoBoro 3ananus 1 (1, 2) uz T3 Nel.
IIpakTuuyeckoe 3ansitue 2. OOpaTHas
Marpuina. Bemmonnenue 3ananus 1 (3) u3
T3 Nel.

JlabopaTopHoe 3ansitue 1-2-3.
Pemenue cucrem JIMHERHBIX
anredpandecKux ypaBHEHUM: METO]]
Kpamepa u maTpuusblii MeTOA
pELIEHUs CUCTEM.

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

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

Jleknusi 4. Tlpsimas Ha TUIOCKOCTH.
YpaBHeHHS TpAMON. YTOn MEXAy
MPSIMBIMH.

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

Jlekuusi 6. Yrom Mexmy TNpsSMBIMH,
IJIOCKOCTSIMHU, HPSIMOW M IUIOCKOCTBIO.
PaccTositHust OT TOYKHM O MPSIMOM U 10
IJI0CKOCTH. B3anMmHoOe pacnosnoxeHue
MPSIMBIX U IJTIOCKOCTEMN.

IIpakTnyeckoe 3ansaTue 3. [Ipsimas Ha
IJIOCKOCTH.

IIpakTuyeckoe 3ansitue 4. Pasznuunsie
YpaBHEHHUS TUIOCKOCTH B MPOCTPAHCTBE.
YTroa Mexkay IIOCKOCTSIMHU.




IIpakTHyeckoe 3aHsTHE 5. YpaBHEHUS
IPSIMOM B IIPOCTPAHCTBE. YTOJI MEXIY
NpSIMBIMH, MPSAMONM U IIJIOCKOCTBIO.
PaccTosiHust OT TOUKH O TPSAMOM U 1O
IJIOCKOCTH. B3auMHoe pacnosioxeHue
MPSIMBIX U INIOCKOCTEMN.

CamocrosiTeqbHasA paodora.
CoOCTBeHHBIE YHCIAa W COOCTBEHHBIC
BeKTOpbl Matpull. Kpussie BTOpOro

MopsiIKa: OKPY>XHOCTb, DJLJIUIIC,
runepooa. [Tonsipuas cHcTeMa
KOOPJIMHAT.

MatemaTtuueckuii Jleknus 7. MHOXXeCTBa U OTlepaliiy Hal

ananus, Yacts 1. HUMHU. YwucnoBbie MHO>KECTBA.
KBantopsl. @ynkuuu. CrloXHblE U
oOparHble GyHKIMH, rpaduxu

GbyHKIUH. DneMeHTapHbIe PYHKITHH.
Jlexuus 8. Yucnossie
MOCJIEeI0BATEIbHOCTH U UX MPEIEb.
Heneposo uucno. [penenst pyHkimii,
CBOWCTBA IPEJIEJIOB, OCHOBHBIE
TEOPEMEI O Tpeieax.

Jlekumsa 9. DbBeckoHeuHO Maible U
O0eckoHeuHO ~ Oompmme  (QYHKIHH.
CpaBHeHue 0ECKOHEUHO MaJIbIX
¢byHKIMi. 3amMeyaTeabHbIE IPEIeIbl.
Jlekums 10. HempepsiBHOCT (yHKIUI
B TO4Yke u Ha otpe3ke. CBoiicTBa
(GyHKIMN, HEMpEephIBHBIX Ha OTpe3Ke.
PaspsIBbI byHKIUH u ux
KJaccuukanus.

Jlexnus 11. ITpousBonnas GpyHKINM, €€
CMBICII B  pDa3IMYHbIX  3aJayax.
HudpdepeHuupyeMocTb  QPyHKIMH B
Touke U Ha otpe3ke. IlpaBuna u
bopmybl uphepeHIupOBaHMSL.
Jlekuus 12. Tabmuua mpoW3BOJHBIX.
Juddepenunan u ero reoMeTpUIeCcKHuii

cMbIcH.  MHBapWaHTHOCTH  (OPMBI
muddepeHmuana. Jluneapuzauus
GbyHKIUH.

Jlekuus 13. [TpousBoaHbIe U
nuddepeHrabl BHICIIUX MTOPSIIKOB.
Teopewms! Poust, Jlarpanska, Komm.
[IpaBuno Jlonurans. Packpeitue
HEOTPEEIIEHHOCTEN.

Jlekuusa 14. Dopmyna Teiinopa c¢
OCTaTOYHbIM  4WIEHOM B  (opme
Jlarpana. PaznmoskeHue aeMeHTapHbIX
¢ynkuuit o popmysne Teitnopa.
Jlekumsa 15. OxcrpemyMmbl QyHKUIHH.
Heo6xoauMble U JOCTaTOYHBIE YCIOBHUS

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




3KCTpeMyMa. Uccnenosanue
BO3pacTaHwusl, yObIBaHUS, BBITYKIOCTH U
BOTHYTOCTH ()YHKITHI.

Jlekuust 16.  AcumnOTOTH (YHKUIUH.
OO6mas cxema uccieoBaHus (DYHKITIH
Y TIOCTPOCHUS ee rpaduka.
IIpakTHYeckoe 3aHsATHE 6.
KominekcHble yucia u geiicTBUA Hall
HuUMU. Anrebpanydeckas,
TPUTOHOMETPHUUECKAs U IIOKa3aTeNIbHAS
(hOpMBI KOMIIJIEKCHOTO YHCIIA.
IpakTuyeckoe 3ansaTue /. Gopmyna
Oiinepa. Pa36op 3amanmii 1 u 2 w3
TPNe2.

IIpakTnyeckoe 3ansaTue 8. OyHKIUU.
Cnoxnaple u oOpartHble (YHKIHH,
rpaduku  GyHKIUI. DleMeHTapHbIe
GbyHKIHN.

IIpakTuyeckoe 3ansiTue 9.
Brruncnenue npenenos
MOCTIeIOBATEIBHOCTEN U (PYHKITHIA.
Pa36op 3amanus 3 u3 TPNe2.
Ipakruyeckoe 3ansitue 10.
HenpepsiBHOCTH (DYHKITUH B TOYKE.
PazprwiBbl hyHKIMIA 1 X
KJIacCU(pUKAIIHS.

Paz6op 3amanus 4 u3z TPNe2.
IIpakTnyeckoe 3ausitue 11. TabGnuna
MIPOU3BOJIHBIX. Brruncnenue
MIPOU3BO/IHBIX CIOXKHBIX (DYHKIIMH.
IpakTuyeckoe 3ansiTue 12.
IIpouzBosaHble GyHKINH, 3a1aHHBIX
rapamMeTpU4ecKH U HESBHO.
IIpakTnueckoe 3ansitue 13.
Boruncnenmne npou3BOAHbBIX BBICIIUX
nopsakoB. PackpeiTue
HEOIPENEICHHOCTEN.

IIpakTnueckoe 3ansitue 14.
Uccnenoanue GyHKIMIA ¢ TOMOIIIBIO
IepBOU MPOU3BOJHON. MOHOTOHHOCTH
U DKCTPEMYMbI (HYHKIUH.
IIpakTuuyeckoe 3ansitue 15.
UccnenoBanue GyHKIMA ¢ TOMOIIBIO
BTOPOU IPOU3BOIHOM, HAXO0XKICHHUE
MHTEPBAJIOB BBITYKJIOCTH U BOTHYTOCTH
GyHKUIMH ¥ TOuek neperuoa.
Ipakruyeckoe 3ansiTue 16.
Haxoxnaenne acumnTot rpaduka
¢ynkun. [Toctpoenue rpaduxa
(YHKIHHU C TOMOIIBIO TPOU3BOIHBIX.
Paz36op 3amanus 5 uz T3 No2.




CamocrosiTeqbHast padora.
BekrtopHas ~ QyHKIUS ~ CKaJspHOTO
aprymenTa. KacarenbHasi K KpUBOU U
HOpMaJsbHas MiI0ckocTh. CrienuanbHble

hyHKIHH.

Mooy 2

Matemaruueckuii
ananus, Yacts 2.

Jleknus 17. ®yHKIMN HECKOJIBKUX
MIEPEMEHHBIX, OCHOBHBIE OTIPEICIICHUS,
reOMETPHUECKUI CMBIC, ITPEEIIbI,
HenpepbIBHOCTH. uddepenunpoBanue
(GyHKIMH HECKOJIBKUX IIEPEMEHHBIX,
YacTHBIE MIPOU3BOIHBIE,
muddepeHmans.

Jlexuus 18. luddepenunpoBanue
CIIOKHOU U HeSIBHOU (DYHKITUH.
KacaTenpHast I0CKOCTh U HOPMaJIh K
MOBEpXHOCTU. YacTHbIE IPOU3BOIHBIE U
mQQepeHIratbl BBICIIAX MOPSIKOB.
Jlekuus 19. ®opmyna Teitnopa.
OKcTpeMyMbl QYHKIUI HECKOJIbKUX
nepeMeHHbIX. HeoOxonumble ycioBus
3KcTpeMyma. JlocTaTOuHbIE YCITOBUS
sKcTpeMyMa (U1t PYHKIIMH JBYX
[IEPEMEHHBIX ).

Jlekums 20. YCcIOBHBII 3KCTPEMYM.
[Ipon3BoaHas IO HANIPABICHHUIO U
I'PaJUEHT CKAJISIPHOTO IOJIS.

Jlexuus 21. [TepBooOpa3zuas u
HeolpeesieHHbIN nHTerpai. CBolcTBa
uHTErpasoB. [IpaBuia MHTErpUPOBAHHUS
U Ta0JIUIa UHTETPaJloB.

Jlexuusi 22. UaTerpupoBanue mo
YacTsAM M METOJ] 3aMEHbI TEPEMEHHOM.
Jlekuust 23. MHOTOUJICHBI, TEOpEMa
be3y, ocHOBHas Teopema BbICIIEH
anreOpel. PasnoxeHre MHOTOWIEHA Ha
MHOXUTeNH. PaznoxeHne
palMoHaNbBHBIX ApOoOeit Ha MpoCcTeHIIINe
npoOu. MuTerpupoBanue
paloOHaIbHBIX Ipo0eit.

Jlexuus 24. UnterpupoBanue
HEKOTOPBIX UPPANMOHATHHBIX U
TPAHCIIEHICHTHBIX (YHKLIUH.

Jlexuus 25. OnpeneneHHbIi HHTETpa
u ero csorictea. ®opmyna HeroToHa-
JleitOHUIIA ¥ €€ MPUMEHEHHE NSt
BBIUMCIICHUS ONPEIeNICHHBIX
WHTETPAJIOB.

Jlexuus 26. 3ameHa nepeMeHHOM u
WHTETPUPOBAHUE T10 YaCTS B
OIpeJIeJIECHHOM MHTErpae.

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




Jlekums 27. HecobcTBeHHbBIE
WHTETPabl C 0ECKOHEYHBIMHU
npeeaamMu U OT HeOTpaHUUYEHHBIX
(GyHKIMH, UX CBOHCTBA, CXOAUMOCTb.
Jlexkuusa 28. O0muii moaxomn K
ONPEACIICHUIO UHTErPAJIOB. /|BOMHBIE U
TPOMHBIC UHTETPAJIbl U KX CBOMCTBA.
Jlekuus 29. Berunciienue 1BOWHBIX U
TPOMHBIX HHTETPAJIOB TOBTOPHBIM
nHrerpuposanueM. [lonsarue o 3amene
MIEPEMEHHBIX B IBOMHBIX U TPOHHBIX
uHTerpanax. [IpunoxeHus KpaTHBIX
HMHTETpaoB.

Jlexuus 30. [Tonsipusie,
UWIMHIPUYECKUE U ChepUudecKue
KOOP/MHATHI.

Jlekmusn 31. KpuBonnHeiHbIe
WHTETPAIBI TI0 JJTMHE JTYTH, UX
CBOICTBA Y BBIYUCIICHHUE.

Jlekmusn 32. KpuBoinHeHbIC
WHTETPANIBI IO KOOPMHATAM, HX
cBoricTBa U Beluucienue. dopmyna
I'puna-Octporpaackoro.
He3aBrucuMocCcTh KpUBOJIMHEWHOTO
WHTETpaJia 1o KOOpuHATaM OT ITyTH
unTerpupoBanus. [Ipunoxenus
KPUBOJIMHCWHBIX UHTETPAJIOB.
IIpakTnuyeckoe 3ansitue 17.
BrrurcneHue 4acTHBIX TPOU3BOHBIX.
Paz6op 3amanus 1 u3 T3 Ne3.
IIpakTnyeckoe 3ansaTue 18.
HuddeperurpoBanue cI0xKHON U
HESBHON (pyHKIIMA.

IIpakTnuyeckoe 3ansitue 19.
Ucnons3zoBanue nuddepenimana B
MpUOIMKEHHBIX BhIUHCIeHHIX. Pazbop
3amanus 2 u3z T3 Ne3.
IIpakTnuyeckoe 3ansitue 20.
DKCTpeMyMBI (PYHKITHH JIBYX
nepeMeHHbIX. Haxoxaenue
HauOOJIBIIIETO U HAUMEHBIIIETO
3HaueHUs! QYHKIIMH B 3aMKHYTOM
obnactu. Paz6op 3aganmii 3 u 4 u3 T3
Ne3.

IMpakTnyeckoe 3ansaTue 21.
[IpousBoiHAs IO HATIPABIICHUIO U
IpagueHT cKkaisgpHoro nous. Pazoop
3amanuii 5 u 6 uz T3 Ne3.
IMpakTuyeckoe 3ansTHe 22.
HenocpencrBeHHOe HHTETpUPOBAHUE.
Paz6op 3amanus 1 (1) uz T3Ne4.




IIpakTHyeckoe 3ansTHe 23. MeToa
MOJIBEICHUS 110 3HAK auddepeHmana
Y 3aMEHBI ITIepeMeHHoi. Paz0oop
3amanus 1 (2, 3) uz T3Ne4.
IIpakTHyeckoe 3ansTHE 24.
WNuTerpupoBanue no yactsaMm. CBesneHue
HHTerpaJia K cede mogooHoMy. Pazdop
3ananus 1 (4 u 5) uz T3Ne4.
IIpakTHyeckoe 3ansTHE 25.
WuTerpupoBanue 1podHO-
panoHanbHBIX GyHKIMHA. Pazoop
3amanus 1 (6 u 7) uz T3Ne4.
IIpakTHyeckoe 3ansTHe 20.
HHTterpupoBanue NpoCTEUINX
UppallMOHATBHBIX U
TPUTOHOMETPHUYECKUX (DYHKIINH.
Pa36op 3ananus 1 (8, 9, 10) uz T3Ne4.
IIpakTuyeckoe 3ansiTue 27.
OnpeneneHHblil UHTErpal.
HecoOcTBeHHbIe HHTErPaIbI IO
HEOTrPaHUUYEHHOMY IPOMEXKYTKY.
HecoOcTBeHnHbIe HHTETpaANIBI OT
HEOTPaHNUYEHHBIX ()YHKIIHA.

Paz6op 3amanus 2 uz T3Ne4,
IIpakTuyeckoe 3ansiTue 28.
I'eomeTpuueckue 1 MEXaHUYECKHE
MIPUIJIOKEHUS ONPEIEIIEHHOTO
uHTerpaia. Paz6op 3ananus 2 u3
T3Ne4.

IIpakTnueckoe 3ansitue 29.
Brrunciienne ABOMHBIX U TPOMHBIX
uHrerpainos. IlosropHoe
uHTerpupoBanue. Pazoop 3aganus 3 u3
TPNe4.

Ipakruyeckoe 3ansTue 30. 3ameHa
[IEPEMEHHON B JBOMHOM U TPOWHOM
UHTErpase.

IIpakTnueckoe 3ansitue 31.
MexaHnueckrue U TeOMEeTpUIECKre
MPUJIOKEHUS] IBOMHOTO U TPOMHOIO
WHTerpaa.

IIpakTuuyeckoe 3ansitue 32.
Brruncnenne KpuBOJIMHENHBIX
unTerpanoB | u 2 pona. Paz6op
3aganud 4 u3 TPNe4. [Tpumenenue
¢dopmyisl ['puna-Octporpaackoro st
BBIUYHCIICHUS] KPUBOJIMHEHHOTO
uHTerpana 2 poxna. HesaBucumocts
KPHUBOJIMHENHOI'O MHTErpaja 1o
KOOp/AWHATaM OT MyTH
WHTErpPUPOBAHUS.




CamocrosiTesibHasi padora.
KacarenbHasi m10cKOCTbh U HOPMaJb K
MTOBEPXHOCTHU. Y CIIOBHBIN IKCTPEMYM.
OyYHKIIMU, HE UHTETPUPYEMbIC B
KkBazpatypax. aTerpasi ¢
MepEMEHHBIMU TIpeIeTIaMu.
[ToBepxHOCTHBIE HHTETpAJIBI | 1 2
pona. ®opmyna OcTporpaackoro-
l"aycca.

Mooyns 3

Juddepennmranbupie
ypaBHEHUSI.

Jlexnusa 33. 3agayu, MPUBOIAIITUE K
mQQepeHIaIbHBIM YpaBHEHHIM.
Jubdepennmranbapie ypaBHEHUS
nepBoro nopsjaka. 3agada Komm.
Teopema cymiecTBOBaHUS U
€IMHCTBEHHOCTH PELICHHUS 3a7a9u
Kommn.

Jlexuusi 34. OCHOBHBIE KJIaCCHI
ypaBHEHUM, HHTETPUPYEMBIX B
KBaJpaTypax: ypaBHEHUS C
pasaenAIIUMUCS TEPEMEHHBIMU U
OJTHOPOJTHBIE.

Jlekums 35. Jluneiinsbie a.y. nepBoro
MOpSAKA U J.y. B TIOJTHBIX
muddepeHnmranax.

Jlexuus 36. luddepenunansueie
ypaBHEHUS BBICIIUX MOPSAKOB. 3a1a4ya
Komm. [Tonsitue o kpaeBbIX 3a1a4ax.
YpaBHEHUs, OMTyCKAOLUE TOHUKEHHUE
Mopsi/IKa.

Jlexknus 37. Jluneiiusie
nuddepeHIManbHbIe YPaBHEHHUS:
OJTHOPOJIHBIE U HEeOAHOpOoAHbIe. O01Iee
pemenne. @yHnameHTaIbHAS CUCTEMA
peLIeHU.

Jlexuus 38. Metox Jlarpanxa
BapHalluy MOCTOSHHBIX. JInHEHbIe
g depeHnanbHble YpaBHEHUS C
MOCTOSIHHBIMU K03 purimenTamu.
Jlexuusi 39. YpaBHEHUs ¢ IpaBoii
4acThIO ClieMaibHOTO BUAa (1-bIit
YaCTHBIA CITydan).

Jlekuus 40. YpaBHeHUs ¢ paBoi
YaCThIO CIIEIMAIBHOTO BHa (2-01
YacTHBIN cllydyail u o0t ciryyaii).
Jleknus 41. HopmanwsHasi cucrema
muddepeHIranbHbIX YpaBHEHUH.
3agava Ko u Teopema
CYIIECTBOBAHMS U €IMHCTBEHHOCTH.
CucreMbl TUHEUHBIX
mudQepeHIMaIbHbIX YPaBHEHUH C
MOCTOSIHHBIMH KO3(puiineHTamu.

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




Merton Ditnepa aJid peleHus: CUCTEM
JTUHEHHBIX TU(PepeHIIaTbHBIX
ypaBHEHUH.

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

Jlexkuus 43. Pentenne

Qg depeHIMaIbHbIX YPaBHEHUN U
CHCTEM OIEPATOPHBIM METOJIOM.
IIpakTuyeckoe 3ansitue 33. Pemenue
1.y. C pa3JIeNAOLUMKCS IEPEMEHHBIMU
U OJTHOPOJHBIX J1.Y. IEPBOTO MOPSAKA.
Pa36op 3anmanmii 1, 2 u 3 u3 T3NeS.
IIpakTunyeckoe 3ansiTue 34. Pemenne
JMHEWHBIX JI.y. IEPBOTO MOpsKa,
ypaBHEHUN bepHYUIM U A.y. B MMOJHBIX
muddepernmanax. Pazdop 3amanuii 4, 5
u 6 u3 T3NeS5.

IpakTuyeckoe 3ansiTue 35.
Juddepenunansubie ypaBHEHUS
BBICILIMX MOPSAKOB. Y paBHEHMUS,
JIOIyCKAIOIMe MOHMKEHHUE TOPSIIKA.
Paz6op 3ananuii 7 u 8 uz T3Ne5.
IIpakTuyeckoe 3anaTue 36. PeneHue
JMHENHBIX OHOPOJHBIX JI.y. BTOPOTO
NopsiiKa ¢ IOCTOSHHBIMU
koa¢pdunuentamu. Pazdop 3ananus 9
n3 T3NeS.

IIpakTuyeckoe 3ausaTue 37. Meton
Jlarpan»a 1Jid peleHus JIMHEHHBIX
HEOJIHOPOAHBIX [I.y. BTOPOTO MOPsIJIKa C
MOCTOSIHHBIMU KO3(ppULIEHTAMHU.
Pa30op 3ananus 11 uz T3NeS.
IIpakTnuyeckoe 3ansiTue 38-39.
Pemenne nuHEMHBIX HEOJHOPOIHBIX
J.y. BTOPOTO MOPsIJIKA ¢ TOCTOSSHHBIMU
kodppurnmentamu. Pazdop 3ananuii 10
n 12 n3 T3NeS.

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

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

CamocrosiTesibHasi padoTa.
UrcieHHbIe METOIbI PEILICHUS




mudepeHIaTbHBIX YPaBHEHUH
CUCTEM OOBIKHOBEHHBIX
mudGepeHIMATbHBIX YPaBHEHUH.

Hucnosele u
(hyHKIIMOHATILHBIE
PAIBL

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

Jleknms 45. 3HakoniepeMeHHBbIE Psiibl,
PsbI ¢ KOMIUIEKCHBIMU YJIEHAMM.
AOCOIOTHAS ¥ YCIIOBHASI CXOJUMOCTb.
[Tpuznak Jleitoauma. CBoiicTBa
a0COJIIOTHO CXOMASIIMXCS PAIOB.
Jlekuus 46. OyHKIIMOHATIBHBIC PSIIBI.
Ob6nacth cxonumocT. PaBHOMepHast
cxonuMmocTts. [Ipusnak Beiiepitpacca.
CBolicTBa paBHOMEPHO CXOASIINXCS
PS10B: HENIPEPHIBHOCTh CYMMBI Psijia,
Qg depeHIpoBaHUE U
UHTErpUpoBaHue psioB. CTerneHHble
psanel. Teopema Abens. Panuyc u kpyr
CXOJIUMOCTH.

Jlekums 47. Psanpl Teiinopa u
Makiopena. Paznoxenue
AJIEMEHTAPHBIX PYHKIMH B CTEIICHHbBIE
psabl. [Ipunoxenus psos.

Jlexuus 48. Psanpr Oypee.
I'apmoHnueckuii ananus.
IpakTuyeckoe 3ansiTue 43.
HccnenoBanue cX0AUMOCTH YUCIIOBBIX
pAI0B. PA1bI ¢ TONOKUTENBHBIMU
yieHaMmu. Pa36op 3aganus 1 u3z T3Ne6.
IIpakTHyeckoe 3ansaTHe 44.
HccnenoBanue cxoauMocTu
3HAKOUYEPEYIOIIUXCSA U
3HAKONEepEMEHHBIX psAaoB. Pazdop
3amanus 1 n3 T3Ne6.

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

IpakTuyeckoe 3ansiTue 46.
[TpumeHneHue psI0B K NPUOIHKEHHBIM
BBRIYMCIICHUSAM. Pazbop 3amanus 4 u3
T3Neb.

IMpakTuyeckoe 3ansaTue 47-48. Psel
®ypse. Pa3dop 3aganus 5 uz T3Ne6.
CamocrosiTesibHasi padoTa.
IIpakTuecKuil rapMOHUYECKUI

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




aHaJlu3.

Mooyns 4

Teopus
BEPOATHOCTEMN U
MareMaruJyeckas
CTaTUCTHKA

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

Jlexkuus 50. DnemeHnTapHas Teopus
BeposiTHOCTeN. Knaccuueckoe u
rE€OMETPUUECKOE OIIPEICTICHHE
BEPOATHOCTH.

Jleknms 51. ®opmyia noaHoOM
BeposaTHocTH. Popmyna baiieca.
Jlexuus 52. Cxema bepnymmu.
Teopemsl Ilyaccona u Myaspa-
Jlamuaca.

Jlekums 53. /luckpetHble cnyyaiiHbie
Ben4UHbI. DYHKIUS paclpeneacHus U
ee cBolicTBa. Maremarnyeckoe
OKUJJaHUE U JUCIIEPCUs TUCKPETHOM
CIIy4aliHOU BEJIUYUHBI.

Jlekums 54. HenpepbiBHBIE CitydaiiHbIe
BennM4KUHbL. DyHKIUSA pacipeneicHus,
IJIOTHOCTH BEPOSITHOCTH UX
B3alMOCBS3b U CBOMCTBA.
MareMaTtnueckoe 0)KMIAHUE U
JUCIIEPCHUS HENIPEPBIBHOM CIIy4YalHON
BEJIMNYMHBI.

Jlexuusi 55. 3aKoHbI pacrpeieeHus
JUCKPETHOM CIIy4aiiHOW BEJIMYMHBI:
O6unomuanbHbIH, [Tyaccona.

Jlexuusi 56. 3aKoHBI pacripeneneHus
HENPEPHIBHON CIIy4YallHOW BEJIMYMHBI:
ITOKA3aTeJIbHBIA, PABHOMEPHBIM.
Jlexuust 57. HopmanbsHoe
pacnpeziesieHue 1 ero CBOMCTBA.
IIpaBuio Tpéx curma.

Jlexuusi 58. 3akoH OONBIINX YUCEIT.
HepaBenctsa YeObliena.

Jlexuus 59. Teopembr bepHymmu u
YeOnImiena.

Jlexuus 60. L{enTpanbHas npenenbHas
teopema JIsanynosa. Teopema Myaspa-
Jlamaca.

Jlexuus 61. ['enepanbHas
COBOKYITHOCTb M BBIOODKa.
Bapuaunonnsiii psa. ['ucrorpamma,
sMnupuuecKkas QyHKIus
pacripenienieHusi, BHIOOpOUHasi CpeIHss
U AUCTIEPCHSL.

Jleknus 62. CTaTUCTUUECKUE OL[EHKU:
HecMelleHHbIe, 3 ()EeKTUBHBIE U

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




cocTosATeNbHbIe. [lorpemHocTs OLeHKH.
JloBepuTenbHas BEPOSITHOCTD U
JIOBEPUTENbHBIN HHTEPBAJL.
Omnpenenenue HEOOXOIUMOT0 00beMa
BbIOOpKHU. ToueuHble OLIEHKH
MaTEeMaTHYECKOTO OXKUIAHUS U
JUCIIEPCUU.

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

Jlexnus 64. [IpuHIMIT MaKCUMaTIBLHOTO
MPaBIONIOI00US M METO]] HANMEHBIIINX
KBaJ[paTOB.

IIpakTuyeckoe 3ansitue 49. Anredpa
coObITuii. OnpeneneHue BEpOITHOCTH.
Paz36op 3amanus 1 u3z T3Ne7.
Ipakruyeckoe 3ansiTue 50.
Knaccuueckoe onpezneneHue
BeposTHOCTH. Pa3bop 3ananus 2 u3
T3Ne7.

IIpakTnueckoe 3ansaTHe 51. Teopemsl
CJIO’KEHUS] U YMHOKEHUS
BeposaTHOCTeH. HezaBucumMble coObITHS.
Pa36op 3ananuit 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 3anaTne 54. Cxema
beprynnu npu 60abIINX 3HAYSHUAX N.
Pa36op 3ananus 7 uz T3Ne7.
IIpakTHuyeckoe 3ansiTue 595.
JIMCKpeTHBIE CITy4aiiHbIe BEITMIHHBI
(11.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 cnydaiiHas BeIMYMHA
(H.c.B). DYHKIUS MIIOTHOCTH
pacnpeseneHus u ee cBs3b ¢ QyHKIHeH
pacripeieieHusl.




IIpakTHYeckoe 3ansaTHE 58.
YucnoBble XapaKTEPUCTUKH H.C.B.
Paz36op 3amanus 9 uz T3Ne7.
IpakTuyeckoe 3ansitue 59. 3aKoHBI
pacrpeieneHus J1.C.B. U 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 yHKIUs
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 13 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 KOX(PPHUIUEHT KOPPEIALUH.
Perpeccus. KoppenssunoHHbIN 1
perpeccuoHHbIN aHanu3. Merox
HaMMEHBIINX KBaJIpaToB.
CratucTuueckuil aHanus
SMIIMPUYECKOHN TIPOCTOM JINHEUHON
pErpeccHi.

Jst 3a0uHOM (hOopMBI 00yUeHUs (TS BCEX CreHaibHOCTENH KpoMe «CTPOUTENbCTBO
JIOPOT MPOMBIIIJIEHHOTO TPAHCHIOPTa» U «YIpaBiIe€HUE TEXHUUYECKUM COCTOSIHUEM
KEJIE3HOTOPOKHOTO MYTHY).

No HauMeHnoBanue HNuaukaropsl
w/n pa3aena Conep:xanue pas3jiena IIOCTI/I)KeHI/Iﬂu
JUCIUILIMHBI KOMIIETeHIInii

Mooyns 1




Jluneiinas anreOpa u
aHAIUTUYEeCKas
reoOMETpHs

Jleknus 1. Matpunpl U IeUCTBUS HaZ
HUMU. Oo6parnas MaTpHILa.
Onpenenurenu U UX CBOMCTBA.
Pemenue CHUCTEM JIMHENHBIX
anreOpanvyeckux YpaBHEHHM: METObI
Kpamepa, T'aycca u  MaTpu4HBIN.
Teopema Kponekepa-Kanemnu.

[IpsiMasi ¥ TJIOCKOCTH B TPEXMEPHOM
MIPOCTPAHCTBRE.

Jlexuusi 2. BekTopsl ¥ TUHEHHBIE
ornepaiuu Hajg HUMH. CKalsgpHoe,
BEKTOPHOE U CMEIIAaHHOE
Mpou3BeieHns BeKTOpoB. [Ipsmas u
IJIOCKOCTh B TPEXMEPHOM
MIPOCTPAHCTBE.

IpakTuyeckoe 3ausitue 1. JlelicTBus ¢
MaTtpuliamu. Beraucienue
onpenenutenein. OOpaTHas MaTpuIia.
Pemenue cucrem JIMHERHBIX
anredpanvyeckux ypaBHEHUN: METO
Kpamepa, ['aycca u MaTpu4HbINA METOA
pEILICHUS CUCTEM.

[IpsiMast 1 MIIOCKOCTH B TPOCTPAHCTBE.
JlaGoparopHas pa6ora 1.
«Haxoxnenue o6paTHOM MaTpULIBI».
CamocTrosiTeibHasi padora. BekTopsl.
CkansipHOe, BEKTOPHOE U CMEIIaHHOE
MIPOU3BEICHUS BEKTOPOB.

CoOcTBeHHbIE UKclia U COOCTBEHHBIE
BEKTOPbI MaTpPHII.

Kpussie BTOporo nopska:
OKPYXKHOCTb, JUIHIIC, TUIIepOoIa.
[lonspHas cucrema KOOpAMHAT.

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

MareMaTH4eCKUi
aHamm3, Yacts 1.

Jlexuus 3. HenpepsIBHOCTH ()yHKIIHH B
TOYKe U Ha oTpe3ke. [IpaBuna u
bopmyisl tupdepeHInpoBaHUsL.
Tabnuiia mpon3BOIHBIX.
Juddeperunan u ero reoMeTpUIeCKuit
cMmbica. [Tpon3BoiHbIe U

Qg QepeHIanbl BBICIINUX MOPSIKOB.
Jlekums 4. DkcTpeMyMbl QYHKIIH.
Heo6xoanMele U 10CTaTOYHbIE YCIOBUS
sKcTpeMyMa. ACUMNTOTHI (QYHKIUH.
OOm1ast cxema uccie10BaHus PyHKIHH
Y TIOCTPOEHUS ee rpaduka.
IIpakTHYeckoe 3aHATHE 2.
KommiekcHble uncna u 1eiicTBUs Hall
HUMH. BbIauciienne mpon3BoIHBIX
CIIOKHBIX (QyHKUMH. Boruncienne
MIPOU3BOIHBIX BBICIINX MTOPSIKOB.
HccnenoBanue QyHKIMHI U IOCTpOSHHE
rpadUKOB ¢ MOMOUIbIO TPOU3BOJHOM.

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




CamocTrosiTenbHas padoTa.
Crennansable QyHKIUN. BekTopHas
(GYHKLHS CKaJISPHOIO apryMeHTa.
KacarenbHast K KpUBOM U HOpMaJIbHAs
IIJIOCKOCTB.

MareMaTH4eCKUi
a"anu3, Yacts 2.

Jlexuus 5. lupdepenuuponanne
(GyHKIMH HECKOJIBKUX IIEPEMEHHBIX,
YaCcTHBIE IPOU3BOIHBIE,
nuddepeHmans.

Jlexuus 6. IlepBooOpaznas u
HeolpeeeHHbId nHTerpai. CroiicTBa
uHTerpanos. IIpaBuia uHTErprpoOBaHUS
1 TabJIMIA UHTErPaJloB.
WHTerpupoBanue 1o 4acTsM U METOJL
3aMeHBbI [TIepeMEeHHOM. Pa3noxxenue
MHOTO4JIEHA HA MHOXKUTEIH.
PaznoxeHue palmoHanbHbIX ApoOei Ha
npocreimue aqpoou. MaTerpupoBanue
panMoHaIbHBIX JpoOei.

Jlekums 7. OnpeneneHHblil UHTErpan u
ero csoictea. opmyna HeroroHa-
JleiiOHuIa ¥ ee TPUMEHEHUE IS
BBIYHCIICHUS ONPENEICHHBIX
MHTErpajioB. 3aMeHa IEPEMEHHOM U
HMHTErPUPOBAHNUE T10 YacTs B
OIpe/ieIEHHOM HHTErpae.
Boruncnenue 1BOMHBIX UHTETPAJIOB
MTOBTOPHBIM UHTETPUPOBAHUEM.
[lonsTHEe 0 3aMeHE NEPEMEHHBIX B
JIBOMHBIX MHTETpajax.

IIpakTnyeckoe 3ansitue 3. Beruncienue
YaCTHBIX [TPOU3BOIHBIX.
HenocpencTBeHHOE MHTETPUPOBAHUE.
NHTerpupoBanue 1o 4actsm.
WuTerpupoBanue 1pooHo-
palOHATIBHBIX (PYHKIIHM.
IIpakTHuyeckoe 3ansitue 4.
OnpeneneHHblil UHTErpal.
Heco6cTBeHHBIE MHTETPAIIBI.
Brrunciienne ABOMHBIX UHTETPAJIOB.
JlaGopaTopHas pabora 2.
«Unrerpansl. [IpubnuxenHoe
BBIYHCIIEHUE OIPEAEIIEHHOTO
HHTErpaa.

CamocrosiTesibHas padora.
KacarenbHast minockocTh 1 HOpMab K
MIOBEPXHOCTHU. Y CIIOBHBIN IKCTPEMYM.
OyHKIMH, HE UHTETPUPYEMBIE B
KBajparypax. aTerpaisi ¢
[IEpEMEHHBIMH NpeeaMu.
[Ipocreiime crocoOb!
MPUOIMHKEHHOTO BBIUUCIICHUS

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




OTpeIeIEHHOT0 UHTEerpaja (METO b
MPSIMOYTOJIbHUKOB, Tpamneiui,
Cumncona). ['eomerpuyeckue u
MEXaHUYECKUE TPUITOKECHUS
OIpeIeICHHOT0 HHTErpaa.

Mooy 2

Juddepennmranbapie
ypaBHEHUSI.

Jleknus 8. 3aauu, NpUBOIAIINEC K
mQQepeHIaIbHBIM YpaBHEHHIM.
Judbdepennmanbapie ypaBHEHUS
nepBoro nopsjaka. 3agada Komm.
Teopema cyiecTBOBaHUS U
€MHCTBEHHOCTH pELICHUs 3a/1a41
Komm. OcHOBHBIE KJ1acChl ypaBHEHU,
UHTETPUPYEMBIX B KBaJpaTypax:
YPaBHEHHUS C pa3JeIIAIOLMMUCS
[IEPEMEHHBIMU U OJIHOPOHBIE,
JMHEWHBIE J1.y. IEPBOTO MOPAIKa U [1.Y.
B IIOJIHBIX AU(depeHranax.

Jlexmusn 9. Jluddepennuanbabie
yYpaBHEHUS BBICIIUX MOPSIKOB. 3a1aya
Kommu. ITonsiTHE 0 KpaeBbIX 3aadax.
JIuneiinsie nud dhepeHaabHbIe
YpaBHEHHUS: OJTHOPOJIHBIE U
HeosiHOpoaHble. OO0111ee pelieHue.
@dyHaMeHTaIbHAasl CUCTEMA PELICHUH.
Jlekuus 10. HopmanbsHas cucrema
b depeHIMaTbHBIX YpaBHEHHI.
IIpakTnueckoe 3anaTHe 5. Penienue
1.Y. C pa3JeNAIOIUMHUCS IEPEMEHHBIMU
U OJTHOPOJHBIX J1.Y. IEPBOT0 MOPSAKA,
JIMHENHBIX J.y. IEPBOTO MOPSAIKA,
ypaBHeHU bepHyIM U 11.y. B IOJIHBIX
nuddepeHmanax.

IpakTuyeckoe 3ansiTue 6. Permenne
JIMHENHBIX OAHOPOJHBIX JI.y. BTOPOTO
MOPAJIKA C IOCTOSTHHBIMU
koapdunmentamu. Meton Jlarpanxka
JUISL pEUIEHUs] JIMHENHBIX
HEOJHOPOAHBIX [I.y. BTOPOTO MOPsIIKaA €
MOCTOSIHHBIMU KO3(pUliieHTaMu.
IIpakTuyeckoe 3ansitue 7. Pemenue
CUCTEM JIMHENHBIX YPAaBHEHUI METOIOM
UCKJIIOUEHUS.

CamocrosiTesibHas padora.
YucneHHOe NHTETPUPOBAHUE
OOBIKHOBEHHBIX U (D hepeHITaTbHBIX
ypaBHEHUH. YHCIEHHBIE METO/BI
pelIeHns CUCTEM OOBIKHOBEHHBIX

Qg depeHranbHbIX YpaBHEHUH.

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

YucnoBble U
(GyHKIIMOHATIbHBIC
PAIBL.

Jlekums 11. Yucnosblie psiibl.
CxonuMoCTh U CyMMa psizia.
Heo6xonnMoe yciaoBre cX0IUMOCTH.

OIlK-1.1.2
OIlIK-1.2.2
VK-1.2.1.




JlericTBUA CO CXOASAIMMHUCS PSAIAMU.
Psiipl ¢ ONIOKUTENBHBIMU YJICHAMH,
MIPU3HAKU CXOJUMOCTH.
3HaKonepeMeHHbIe psiibl. AOCOMOTHAS
U yCIIOBHAs cxoauMocTh. [Ipu3Hak
JleitOuuma. CBoiicTBa aOCOMIOTHO
CXOJALLIUXCS PSIOB.

IIpakTuyeckoe 3ansitue 8. Pspi ¢
MOJIOKUTEIbHBIMH YJIEHAMU, TPU3HAKU
CXOJIMMOCTH. 3HAKOTIEPEMEHHBIE PSIIbI.
CamocrosiTesibHasi padora.
OyHKIHOHANBHBIE psabl. O0IaCTh
cxoauMocTu. PaBHoMepHas
cxoaumocTs. [Ipusnak Beliepmrpacca.
CBoiicTBa paBHOMEPHO CXOJSALIUXCS
PAIOB: HEMIPEPHIBHOCTH CYMMBI psiJa,
muddepeHnpoBanue u
WHTETpUpoBaHue psigoB. CTereHHbIS
psanel. Teopema Abens. Panuyc u xpyr
cxoaumocTu. Psnapl Teopa u
Maknopena. Paznoxenue
AIIEMEHTAPHBIX (PYHKIHH B CTETICHHBIE
psanel. [Ipunosxxenust psios.

Psager Oypee.

VK-1.2.2.

Teopus
BEPOATHOCTEHN U
MareMaruyeckas
CTaTUCTHKA

Jlekmus 12. DnemeHTapHas TEOPUs
BeposiTHOCTEN. Kinnaccuueckoe
onpeeneHue BepoatHoctu. Popmyna
nojaHo# BeposstHocTH. Dopmyna
baiieca.

Jlexuus 13. Cxema beprymmu.
@DyHKIMS pacIpeesIeHus], INIOTHOCTh
BEPOSTHOCTH UX B3aUMOCBS3b U
CBONCTBA.

Jlexkmusa 14. MaremaTtudeckoe
OKUJAaHHUE U JUCIIEPCUS TUCKPETHOU 1
HENPEPHIBHOW CIIy4allHOM BEJIMYMUHBI.
3aKOHBI pacrpesieICHHs .

Jlexuus 15. ['enepanbHas
COBOKYITHOCTb M BBIOODKA.
Bapuaunonnsiii psa. ['ucrorpamma,
sMnupuuecKkas QyHKIus
pacripesienieHusi, BHIOOpOUHasi CpeHss
u aucnepcus. JloepurenbHas
BEPOATHOCTb U JOBEPUTEIIBbHBIN
WHTEpBAJL.

IIpakTHYeckoe 3ansTHE 9.
Kiaccuueckoe onpenenenue
BEPOSTHOCTH. Te€opeMbl CIOKEHUS U
YMHOXEHHS BEPOSITHOCTEHN.

®opmyJia MOJTHON BEPOATHOCTH U
¢dbopmyna baiikca. Cxema beprymu.

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




YurcnoBele XapaKTEPUCTUKH 11.C.B U
H.C.B. 3aKOHBI pacnpeiesieHus J.C.B. U
H.C.B.. OuHOMUANBHBIN, [Tyaccona,
PaBHOMEPHBIN, HOPMaJIbHBIN.
IpakTuyeckoe 3austue 10. [lepBuunas

o0paboTka BeIOOpKH. [TonuroH 9acToT.

I'pynnupoBanHast BHIOOpKA.
I'ucrorpamma. OMmnupudeckas
(GyHKIUS pacnpeeneHus.

UYucaoBble XapaKTepPUCTUKH BEIOOPKH.
CamocrosiTesibHasi padora.
CriyuaiiHblil BEKTODP U €r0 YHCIIOBBIE
XapakTepucTUKU. KoppensunoHHbII
MOMEHT U KO PHUIUEHT KOPPEIALINH.
Perpeccus. KoppensunoHHblid 1
perpeccuoHHbI aHanu3. Meton
HaWMEHBIINX KBaJApaToB. ToueuHsle u
UHTEPBAJIbHbIE OLIEHKU
MaTEeMaTHUYECKOI0 OKUJaHUs U
JUCIIEPCUU TeHEPaTbHOU
coBoKynHocTHU. [IpoBepka runoressl o
BUE pacupeaeneHus. Kpurepuit
[Mupcona. CtaTucTUYECKUI aHATIN3
SMIIUPUYECKON MPOCTOMN JIMHEHHOU

perpeccuu.

5.2. Pa3nensl JUCHMIUIMHEL U BUALI 3aHITHI

Jl1s ouHO# opMBI 00YUEHUS

I‘Ei HanMeHoBaHue pa3aesia IMCUUILINHBI J 13 JIP CPC Bcero
1 | Jluneiinas anrebpa u 12 10 16 14 50
aHAJIUTUYECKasi TeOMETPHSI.

2 | Maremarnueckuii ananus, Yacts 1. 20 22 0 14 56

3 | Maremaruueckuii ananus, Hactp 2. 32 32 0 44 108

4 | InddepeHnmanbHble ypaBHEHUS. 22 20 0 30 72

5 | YucnoBble U GQYHKIIMOHATIBHBIE PSIIBL. 10 12 0 10 32

6 | Teopus BeposiTHOCTEI U 32 32 0 44 108
MaTeMaTHYeCKas CTATUCTHKA.

HToro 128 128 16 156 428

KonTpoJs 112

Bcero (o01mas Tpya0eMKOCTh, Yac.) 540

Jlnist 3a09HOM (opMbI 00YUeHHUs (JUTs BCeX CIEIMaTbHOCTeH KpoMe «CTPOUTEIIECTBO
JIOPOT MTPOMBIIIUIEHHOTO TPAHCIIOPTa» U «Y IPaBICHUE TEXHUYECKUM COCTOSTHUEM
KEJIE3HOTOPOIKHOTO TIYTHY).

I‘E‘:I HanMeHoBaHue pa3aesia IMCUUILINHBI J 113 JIP CPC Bcero
1 | Jluneiinas anrebpa u 4 2 2 80 88
aAHATUTHICCKAsI TEOMETPHSI.
2 | Maremarnueckuii aHaiaus, Yacts 1. 4 2 0 80 86
3 | Maremaruueckuii ananus, Hacts 2. 6 4 2 84 96




r‘g‘i HaumenoBanme pa3gesia IUCHHUIIIMHBI J 3 JIP CPC Bcero
4 | InddepennpanbHble ypaBHEHUS. 6 6 0 70 82
5 | YncnoBbie 1 GyHKITMOHATBHBIC PSIIIBI. 2 2 0 20 24
6 | Teopus BeposiTHOCTEH U 8 4 0 191 133

MaTeMaTHYeCKasl CTATUCTHKA.
HTtoro 30 20 4 455 509
KoHTpoJib 31
Bcero (o0miast Tpy/10eMKOCTb, Yac.) 540

6. OueHouyHbIe MaTepUAIbI /sl IPOBEAEHUS TEKYLIEro KOHTPOJIS yCIeBaeMOCTH 1
MPOMEKYTOYHOM aTTeCTAlM 00y4AIOIIUXCS 0 TUCHUIIIHHE

OrneHOYHBIC MaTepUalbl MO AWCIUIUIMHE SBIISIOTCS HEOTHEMJIEMOW 4YacThio pabodueit
MIPOrpamMMBbl U MIPEACTABIICHBI OTIETBHBIM JJOKYMEHTOM, pACCMOTPEHHBIM Ha 3acelanuu Kadeapbl
U YTBEPKJIEHHBIM 3aBEAYIOIIUM Kadeapoil.

7. MeToauyecKkue yKazaHus AJsl 00y4ar0LUXCs M0 OCBOEHUIO TUCHUTLIUHBI

[TopsaoK U3yd4eHHs] TUCIMIUIMHBI CIIE YOI

1.  OcBoeHue pa3nenoB AUCIHUILUIMHBI MPOU3BOAUTCS B MOPSAIKE, MPUBEACHHOM B
pazmene 5 «CopepkaHue W CTPYKTypa AUCHUIUIMHBIY. OOydaromuics TOJKEH OCBOHWTH BCE
pas3zenbl JUCHUILIMHBI, UCTOIb3YsI METOINYECKUE MaTepHalibl AUCHMILIUHBL, a TaKkke ydeOHO-
MeToAnYecKoe oOecredeHre, MpuBeIeHHOE B pa3zeie § pabodell mporpaMMBel.

2. Jna <dopMupoBaHHS KOMIETCHIMH O0OydYaroluics [IOJDKEH MPEeACTaBUTh
BBIIIOJITHEHHBIE ~ 3aJaHusl, HEOOXOAMMbIE Il OLIEHKM 3HAHWM, YMEHMH, HaBbIKOB,
IPEIYCMOTPEHHBIE TEKYIIUM KOHTPOJEM YCIIEBAEMOCTH (CM. OIIGHOYHBIE MaTepuaibl IO
TUCITUTIIIUHE).

3. Ilo urToram Tekyuliero KOHTPOJIs yCIEBAeMOCTH MO JUCLMIUIMHE, 00ydarouuiics
JIOJIKEH MPOUTH IPOMEKYTOUHYIO aTTECTAINIO (CM. OLIEHOUYHbIE MaTepUabl IO JUCIUILIUHE).

8. Onucanne MaTepHaJILHO-TEXHHYECKOr0 H Y4eOHO-METOANYECKOro odecneyeHus,
He00X0MMOro0 JIsl peajin3alii 00pa30BaTeJbHOI NPOrpaMMBbl 10 JHCIHUILIMHE

8.1. TlomemeHus NpeACTaBIAIOT cCOO0H yueOHbIe ayIMTOPUH AJIs TPOBEACHUS yUeOHBIX
3aHATUN, TMPETyCMOTPEHHBIX TMPOrpaMMoi OakajgaBpuaTa/crielMaauTeTa/ MarucTpaTyphl,
YKOMIUIEKTOBAHHBIE CIIEIMATU3UPOBAHHON yueOHOI MeOebIo U OCHAIllEHHbIE 000pYA0OBaHUEM U
TEXHUYECKUMHU CPEJICTBAMH OOYYEHUS, CITY)KalllUMHU TSl IPEACTaBICHUsT YaeOHOH nHpOopMauu
O0NbIIONW ayAMTOPUU: HACTEHHBIM 3KpPAaHOM (CTAl[MOHAPHBIM WJIM HEPEHOCHBIM), MapKepHOMH
JOCKOW W (WJIM) MEJIOBOM JTOCKOM, MYJIbTUMEIUIHBIM MPOEKTOPOM (CTalMOHAPHBIM WJIU
IIEPEHOCHBIM).

Bce nmomMenieHust, HCTIONB3yeMBbIe ISl IPOBEICHUS YISOHBIX 3aHATHIA U CAMOCTOSTEIIbHON
paboThI, COOTBETCTBYIOT ACHCTBYIOIIUM CAHUTAPHBIM M IIPOTUBOIIOKAPHBIM HOPMAaM U ITPaBHUIIaM.

Jis  mpoBeneHUs J1abOpaTOpHBIX pabOT Hcmosb3yeTcss JlabopaTtopusi Kadeapbl
«Komnvromepuwiii  Knacc» OCHALLEHHAs KOMIIBIOTEDHOM TEXHHUKOM C  BO3MOYKHOCTBIO
MOJKITIOUEHUS K ceTH «VHTepHeT» U o0ecredeHneM JOCTyma B AIEKTPOHHYI0 HH(POPMaIMOHHO-
00pa3oBaTeNbHYIO CPEly YHUBEPCUTETA.

[TomemieHust A1t caMOCTOSTENbHON pabOThl 00Y4AIOIIKUXCSl OCHAIIEHB KOMITbIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHHsS K ceTu «MHTepHeT» u obecreueHuem J0cTyna B
ANIEKTPOHHYIO HHPOPMAIIMOHHO-00Pa30BaTEIBHYIO CPETY YHHBEPCHUTETA.

8.2. YHuBepcutet obecrieueH He00X0AUMBIM KOMIUIEKTOM JIULIEH3HOHHOTO U CBOOOTHO
pacmnpocTpaHseMoro NporpaMMHOIr0 00eCreyeHtsl, B TOM YUCJIe OTE€YECTBEHHOTO IMPOU3BOJICTBA.



IlepeueHsp JIMLIEH3MOHHBIX IPOrpaMM MpeAcTaBieH Ha BHyTpeHHeM noptaiie PI'bOY BO
ITI'YTIC no aapecy http://eaisu.pgups.edu.mps/info/prog/

8.3. OOyuwaromumcst obecriedeH J0CTyn (yOaJeHHBI JOCTYH) K COBPEMEHHBIM
npodeCCHOHATBHBIM 0a3aM JTaHHBIX:

—  DIeKTpOHHO-OMOJIMOTEeYHash cucTeMa wu3aatenbcTBa <«JlaHby». [DIEKTPOHHBIH
pecypc]. — URL: https://e.lanbook.com/ — Peskum mpocTyma: 1uist aBTOPH3. [MOJIb30BATENICH;

— DnekTpoHHO-0MOIMOTeUHast cucteMa ibooks.ru («Ai#bOyke»). — URL: https://
ibooks.ru / — Pexwum poctyma: st aBTOpHU3. TOJIb30BaTEIICH;

—  DnektponHas 6ubmmorexka FOPAWT. — URL: https://urait.ru/— Pexum noctymna:
JUTSL aBTOPH3. MOJIb30BATEIICH;

—  EnuHoe 0kHO JocTyma K 00pa3oBaTebHBIM PecypcaMm - KaTtajior 00pa3oBaTeIbHBIX
MHTEPHET-PECYPCOB M IOJIHOTEKCTOBOM 3JIEKTPOHHOM y4yeOHO-METOIUYECKO OHOIHoTeKe s
o6rrero u mpodeccuonanbHoro oopasosanus». — URL: http://window.edu.ru/ — Pesxum mocryma:
CBOOOIHBIH.

- Cnoeapu u sunukionenun. — URL: http://academic.ru/ — Pexum nocryma:
CBOOOHBII.

—  Hayunas snextponnas 6ubnmnoteka "KubepJleHnnka" - 310 Hay4dHast SJIEKTPOHHAS
O0ubnmoTeka, MOCTpOCHHAs Ha mapagurMe OTKpbITo Hayku (Open Science), OCHOBHBIMHU
3aJjauaM¥ KOTOPOH SIBIISICTCSI MOIYJIIpH3aIis HAYKd M HAYYHOU NESTeIbHOCTH, 00IIeCTBEHHBIN
KOHTPOJIb Ka4eCTBa HAYYHBIX IyOJMKAIUi, Pa3BUTHE MEKIUCIUILIMHAPHBIX HMCCIICIOBAHUM,
COBPEMEHHOT'0 MHCTUTYTA HAYYHOH PEIICH3UH U MOBBIIICHUE [IUTUPYEMOCTH POCCHICKON HAYKH.
— URL: http://cyberleninka.ru/ — Pexxum goctyrma: cBOOOIHBIH.

8.4. OOyuwaromumcsi obecniedeH MOCTyN (yAaJICHHBIM AOCTYN) K HH()OPMAIMOHHBIM
CIPaBOYHBIM CHCTEMaM:

- Hammonaneneiii Otkpeiteiid Yaueepcutet "MHTYUT". becimatHoe oOpa3oBanue.
[DnexTponnsiii pecypc]. — URL: https://intuit.ru/ — Pexxum goctyma: CBOOOHBIN.

8.5. TlepeueHs MeUaTHBIX U3JAHUH, UCTIOIB3YEMBIX B 00pa30BaTEeILHOM MPOIIECCe:
1. IMTucemennsiii . T. KoHcnekT nekiuii Mo TEOpUU BEPOSITHOCTEH, MaTEMaTUIECKOU
cTaTucTuke U ciaydaitHbim nporeccam [Tekct] / . T. Ilucemennsiit. - 9-e uzn. - Mockaa:
Aiipuc-tipecc, 2020. - 287 c. : un. - (Beicuiee oopazoanue). — ISBN 978-5-8112-6085-0: 584 p.
- Texker: HEMOCPEACTBEHHBIN.
2. ITucemennsiii JI. T. KoHCIeKT JNEKIUi 1O BBICIICH MaTeMaTUKe: TTOJIHBIN Kypc/14-¢ u3.-
Mockaa: Aiipuc-IIpecc, 2022. — 608 c. : un. - (Boiciiee oOpa3zoBanue). — ISBN 978-5-8112-
6472-8 - Tekct: HEMOCPEACTBCHHBIN U aHAIOTH To10B n3nanus 2003-2019
3. Maremarnueckuii ananms: yaeonoe nmocooue. - Cankr-IlerepOypr: III'YIIC. - URL:
http://e.lanbook.com/books/element.php?pll_id=66398.
4. Psapgpl: yue0. mocobue / B. B. I'apbapyxk, 3. C. T'ananosa, H. B. Jlanmuna, E. Y. CiupuioHos.
- Cankr-IlerepOypr: III'VIIC, 2021. - 52 ¢. — ISBN 978-5-7641-0604-5: b. 11.
5. IN'apGapyxk, B. B. Maremarnueckast cratructuka [ Tekcr]: yaueOHOe mocodue s CTYICHTOB
TEXHUYECKUX BY30B: PexomenaoBaHo HaydHO-MeTOIMYECKUM COBETOM IO MAaTeMaTHKE BY30B
Cesepo-3anama PO / B. B. I'ap6apyk, 1O. O. [Tyneimesa. - Cankt-Iletepoypr: [IT'VIIC, 2022. -
55 c. : un. - bubnuorp.: c. 47. — ISBN 978-5-7641-0395-2: 73 p. - Tekct: HenmocpeACTBEHHBIH.
6. Pemenue 3amayu o Beiciieit MmareMaTuke. THTEHCUBHBIN Kypc AJIs CTYIEHTOB TEXHUYECKHUX
BY30B: YuebHoe nocobue / ['apbapyk B. B., Ponun B. U., [lIBapiy M. A. .— CII6.: U3a-BO
«JIanby, 2022. — 444 c.- TekcT: HEMOCPEACTBEHHBII.
7. NaTencuBHbIN Kypc MmaTtemaTtuku [Tekcrt|: yuebnoe nocodue . U. 2 / E. A. bnarosenienckas [u
ap.] ; @I'bOY BO II'YIIC. - Cankt-Ilerepoypr: ®I'bOY BO III'VIIC, 2019. - 201 c. : ni.,


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

Tabm. - bubmmorp.: c¢. 201. — ISBN 978-5-7641-1117-9. — ISBN 978-5-7641-1383-8: 272.13 p. -
TeKCT: HenmoCpeICTBEHHBIN.

8. Briciias marematika. CTangapTHBIE 3a/1a41 C OCHOBaMH TEOPUH: YUeOHOE mocodue 1is
By30B / A. 0. Baosum, JI. B. Muxanesa, B. M. MyxuHna [u ap.]. — 3-e u3z., crep. — CaHkT-
[TerepOypr: Jlanb, 2022. — 188 c¢. — ISBN 978-5-8114-9437-8. — TekcT: 31eKTPOHHBIH //
Jlanb: snekTpoHHO-O0nOmoTeynas cucrema. — URL: https://e.lanbook.com/book/195419 (nara
obpamenus: 15.12.2025). — Pexwum moctyna: Ui aBTOPU3. MOJI30BATEICH.

9. Munocues, B. b. Kypc maremaTuku yisf TEXHUYECKUX BBICIINX y4eOHBIX 3aBEICHUN: yaeOHOe
nocob6ue / B. b. Munocues, B. I'. 3yokoB, B. A. JIsxoBckuii. — 2-¢ u3f., ucnp. — CaHKT-
[TerepOypr: Jlanp, 2021 — Yacts 1: Ananutudeckas reomerpus. [Ipenenst u psasl. DyHkuuu u
npou3BoHbIe. JIuHeiinas u BekropHas anredpa — 2022. — 544 ¢. — ISBN 978-5-8114-1558-8.
— TexcT: anexTponnsli // JlaHb: 3neKTpOHHO-0MOMMOTEYHas cucTtema. — URL:
https://e.lanbook.com/book/211352 (nata obpamenus: 15.12.2025).

— PexxuMm poctyna: 1y aBTOpH3. 10JIb30BaTeNeH.

10. Munocues, B. b. Kypc mareMaTHKy 17151 TEXHUYECKHUX BBICIINX YU4EOHBIX 3aBEACHUN:
yuebHoe nocobue / B. b. Munocues, B. A. JIaxosckuii, A. 1. MapTbiHEHKO. — 2-€ U3]., UCID.
— Camnkr-IletepOypr: Jlanb, 2021 — Yactp 2: OyHKIIUHA HECKOJIBKUX ITEPEMEHHBIX.
Huterpanbaoe ucuucienue. Teopus nomss — 2021, — 432 ¢. — ISBN 978-5-8114-1559-5. —
Tekcr: anmekTpoHHbIi // Jlanb: amekTpoHHO-OMOMOoTeuHas cuctema. — URL:
https://e.lanbook.com/book/168571 (nata obpamenus: 15.12.2025). — Pexum gocrymna: s
aBTOPU3. IIOJI30BATEIICH.

11. Munocues, B. b. Kypc MaremaTuku i TEXHUYECKUX BBICIINX yYEOHbBIX 3aBEACHUMN:
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