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JINCT COTI'JIACOBAHMIA

Pabouas nporpaMma paccMOTpeHa U YTBEpIKICHA Ha 3acejaHuu Kadeapsl
«Buvicwan mamemamuray
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1. lleau u 3aaa494 JUCUMILJIUHBI

PaGouas nmporpamma nucuuruiuabl «Mamemamuxay (B1.0.07) (nanee — TUCIUIUINHA)
COCTaBJIEHA B COOTBETCTBHHU C TPEOOBAHUSAMU (eiepaIbHOTO rOCy1apCTBEHHOTO
00pa30BaTeNLHOTO CTaHapTa BhIcIIero oopasoanus no cneyuaivbhocmu 23.05.01 «Hazemmobie
mpancnopmuo-mexuonocuveckue cpeocmear (nanee — ®I'OC BO), yTBep X 1€HHOTO
11.08.2020 r., mpuka3z Munobpaayku Poccum Ne 935.

Lenbro M3ydeHUs] TUCIUILINHBI SIBJISIETCSI OCBOCHUE TEOPETHUECKUX OCHOB M Pa3BUTHE
MPAKTUYECKUX HABBIKOB MPUMEHEHHS MAaTEMaTHYeCKUX METOJIOB, IOBBIIMICHUE KYJIBTYpPhI
MBIIICHHSI, CIIOCOOHOCTH K 0000IIEHHTO, aHATTNU3Y, BOCTIPUSATHIO HH(OPMAIIHH, TIOCTAHOBKE LIEJH
U BBIOODY IyTeH €€ TOCTHKEHUS
JUist TOCTHIKEHHS LENU TUCIUILTHHBI PEIIAIOTCS CISIYIOIINE 3a/1a4H:

— YMCHHE PEIICHUS] OCHOBHBIX MAaTEMATHUUYECKUX 3aJ1a4 C JIOBEJACHUEM PEIICHUS 10 IPAKTHUECKU
PUEMIIEMOTO Pe3yibTaTa,

— pa3BHTHE HABBIKOB MATEMAaTHUYECKOTO M AJITOPUTMUYCCKOTO MBIIUICHUS, YMEHHUS JIOTHYCCKH
BEPHO, apT'yMEHTHPOBAHO H SICHO IPOBOUTH JIOKA3aTEIIbCTBA;

— yCBOEHHUE O0a3WCHBIX MAaTEMATHYECKHUX ITOHSATHA, METOAOB, MOJCNCH, MPUMEHSIEMBIX TIpU
U3YyYEHUH €CTECTBEHHOHAYYHBIX U CIICIIUAIBLHBIX TUCIIHILIHH;

— ONBIT TMPOCTEHUIIIETO MaTeMaTHYECKOTO WCCIEIOBAHUS TPHUKIAJHBIX BOIPOCOB (IIEPEBOA
peanbHOM 3a7auyll Ha MAaTEeMaTHYECKUH SI3bIK, BHIOOP METOJIOB €€ peIICHUs, B TOM YUCIe U
YHUCIICHHBIX, OLIEHKA MOJIy4eHHBIX PE3yJIbTaTOB);

— pa3BUTHE CHOCOOHOCTH CaMOCTOSITENILHO pa30upaThCsi B MaTEeMaTHYECKOM armapare,

coJiepKaleMcs B JINTEPAType, CBA3aHHON CO CIEMATbHOCTBIO CTYACHTA.

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

[InanupyemMbIMu  pe3ynbTaTaMd OOy4YeHHUs MO AUCHUILIMHE (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 00YUEeHHNA 0 TUCHUILINHE (MOIVJIIO
KOMIIEeTeHLM I y y AMCIL (mony.io)

OIIK-1. Cnocoben cmasumu u peuiams UM CEHEPHbIe U HAYYHO-MeXHUYecKue 3a0ayu 6 cghepe
ceoell npogheccuoHanbHol 0esimeNbHOCMU U HOBbIX MENCOUCYUNTUHAPHBIX HANPABTIEHULL C
UCNONb308AHUEM €CMECBEHHOHAYYHBIX, MAMEMAMUYECKUX U MEXHOI02UYECKUX MOoOeNell.

OIlIK-1.1.1. 3naem cnocoo6ul Obyuarowuiica 3naem:

PeUeHUs] UHHCEHEPHBIX U - OCHOBHble ~ MemoObl U  NONONCEHUA  PA30elos
HAYYHO-MeXHUYeCcKux 3a0ay 8 MAmemMamuxu: JUHEUHOU aneeOpbl U AHATUMUYECKOU
cghepe cesoell DYHKYUOHATBHBIX PA008, OuppepeHyuanrbHbIX YpasHe U,
npogeccuonanbHoll meopuu geposimuocmet u Mamemamuyeckou
0esamenbHOCmU ¢ CMamucmuKu.

UCNONb306aAHUEM

Mamemamuxu




3. MecTo AUCHUILINHBI B CTPYKTYpPe OCHOBHOM NpodecCHOHATbHOM

o0pa3oBaTeJIbHOM MPOrPaMMbI

JlvucumIuimHa OTHOCUTCS K 00513aTEIbHOM YacTH.

4. O0beM TUCHMILUIMHBI U BUbI Y4eOHOH padoThI

Jlnst ouHO# PopMBbI 00ydeHUs

. Bcero Moayab
Bup y4yeOHoii padoThI 4ACOB 1 > 3 2
Konraktnas pabota (1o BugaM y4eOHbIX
3aHITHH) 272 80 64 64 64
B ToMm uncne:
—  nexruu (JI) 128 32 32 32 32
— npaktuueckue 3anatus (113) 128 32 32 32 32
— nabopaTtopHbie paboTsl (JIP) 16 16 - - -
CamoctostenpHas padora (CPC) (Bcero) 156 28 44 40 44
KoHTtposb 112 36 36 4 36
dopma KOHTPOJIs (IPOMEKYTOUHON aTTECTALIUN) €] €] 3 €]
OO0mmast TPYA0EMKOCTh: Yac / 3.¢. 540/15 | 144/4 | 144/4 | 108/3 | 144/4
Jig 3a04HOM (hOpMBI 00yUEHHS
MoayJab
. Bceero
Bup y4eOHoii padoThI 4ACOB 1 2
Ceccns 1 Cecensi 2 | Cecensi 3 | Cecensil | Cecens 2
KonTakTtHas paborta (1o Bugam y4eOHbIX
3aHSATUIN) 54 4 12 10 14 14
B Tom uuce:
—  nexuuu (JI) 30 2 6 6 8 8
— npakTtuueckue 3anarus (I13) 20 2 2 4 6 6
— nabopaTopuble paboTsl (JIP) 4 0 4 0 0 0
CamoctosrenpHas padora (CPC) (Bcero) 455 68 87 89 90 121
KoHnTpons 31 - 9 9 4 9
®opma KOHTPOIIS (MPOMEKYTOUHOM 2 2 2 2
aTTecTanuu) KPJI, | KPJI, | KPJI, | KPJI,
€] €] 3 €]
72/2 108/3 | 108/3 | 108/3 | 144/4
OO61mas TpyA0eMKOCTh: 4ac / 3.e. 540/15 288/8 550/7

Ipumeuanue: «@opma konmpoany — sxzamer (3), 3auem (3), konmponavrasn paboma (KPJI)

5. CTtpykrypa u coaep:kaHue TUCHUIIMHBI

5.1. Pa3gensl IUCHUIUIMHBL M COJIEPIKAHUE PACCMAaTPUBAEMBIX BOITPOCOB

Jlnst ouHOM PopMBI 00yueHUs

HaunmenoBanue
Ne
azaelia
n/n Pasit
JTUCIUIIINHBI

Conep:xanue pasaena

HNuauxkaropsl
MOCTHKEHUS
KOMIIETeHI i1

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 nMHENHBIX
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 aNredpanyecKkux
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.

OllK-1.11




IIpakTuyeckoe 3ausitue 3. [Ipsmas Ha
MIJIOCKOCTH.

IIpakTuyeckoe 3anusTue 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
MPSMBIX U IJIOCKOCTEM.
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 MHOECTBA.
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
TEOPEMBI O Mpejenax.

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:¢
KJaccuukanus.

Jlexnus 11. ITpousBonnas 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.

OllK-1.11




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
BOTHYTOCTH (YHKITHI.

Jlekuust 16.  AcumnOToTHl (YHKUIUH.
OO6mas cxema ucciieoBaHus (DYHKITIH
Y TIOCTPOCHUS ee rpaduka.
IIpakTHYeckoe 3aHsATHE 6.
KomimiekcHble yncia u geiicTBUSA Hall
HUMU. Anrebpandeckas,
TPUTOHOMETPHUUECKAas U NOKa3aTeNIbHAs
(hOpMBI KOMIIJIEKCHOTO YHCIIA.
IIpakTuyeckoe 3ansatTue 7. dGopmyna
Oiinepa. Pa36op 3amanmit 1 u 2 u3
TPNe2.

IpakTunyeckoe 3ansaTHe 8. OyHKIMH.
Cnoxuple u oOpaTHble (YHKIIHH,
rpadpuku  QyHKIUE. 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 3ausitue 11. TabGnuna
MIPOU3BOJIHBIX. Brruncnenue
MIPOU3BO/IHBIX CIOXKHBIX (DYHKIIMH.
IpakTuuyeckoe 3ansiTue 12.
IIpouzBosaHble GyHKINH, 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.
Paz36op 3amanus 5 uz T3 No2.
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

OIlK-1.1.1




BBIUUCIICHUS ONPEEICHHbBIX
HUHTETPAaJIOB.

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

Jlexuust 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 IOBTOPHBIM
uHTerpuposanueM. [lonsarue o 3amene
IIEPEMEHHBIX B JIBOWHBIX M TPOMHBIX
uHTerpaiax. [IpunokeHus KpaTHbIX
HMHTETPAJIOB.

Jlexuus 30. [Tonsipasie,
LWINHAPUYECKUE U chepudeckue
KOOP/MHATHI.

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.
Bblunciienue 4acTHBIX POU3BOIHBIX.
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 PYHKIIUH JIBYX
nepeMeHHbIX. Haxoxnenue
HauOOJIBIIET0 U HAUMEHBIIETO
3Ha4eHUsI QYHKIUU B 3aMKHYTON
obnactu. Paz6op 3ananmii 3 u 4 u3z T3
Ne3.

IIpakTuuyeckoe 3ansitue 21.
[Tpon3BoHAs IO HANIPABICHHUIO U




I'PaJiMEHT CKAJSIpHOTO noJisi. Pa3dop
3amaHuil S u 6 u3 T3 Ne3.
IIpakTHYeckoe 3aHsITHE 22.
HenocpencrBeHHOE HHTErPUPOBAHUE.
Paz6op 3amanus 1 (1) uz T3Ne4.
IIpakTuyeckoe 3ansitue 23. Meron
noABeAcHUS 101 3HaK nuddepennmnana
1 3aMeHbI nepeMeHHon. Pa3bop
3amanus 1 (2, 3) u3 T3Ne4.
IIpakTuyeckoe 3ansiTue 24.
WuTerpupoBanue 1o yactaM. CBeeHue
uHTEerpana kK cebe mogooHOMy. Pa3zdop
3amanus 1 (4 u 5) uz T3Ne4.
IIpakTuyeckoe 3ansiTue 25.
WnTerpupoBanue 1pooHo-
panroHanbHBIX QyHKIHA. Pazdop
3ananus 1 (6 u 7) uz T3Ne4.
IIpakTuyeckoe 3ansiTue 26.
HHTerpupoBanue npocTenmmx
UppaloOHATIbHBIX U
TPUTOHOMETPUYECKHX (PYHKIUH.
Pa36op 3ananus 1 (8, 9, 10) uz T3Ne4.
IIpakTuyeckoe 3ansiTue 27.
OnpeneneHHbI HHTErpal.
HecoOcTBeHHbIE HHTErpabl 11O
HEOrPaHUYEHHOMY IIPOMEXYTKY.
HecoOcTBeHHbIE HHTETpaIbI OT
HEOrpaHMYEHHBIX (QYHKIIUH.

Pa36op 3ananus 2 uz T3Ne4.
IIpakTnueckoe 3ansiTue 28.
I'eomeTprueckue U MEXaHUYECKHE
MIPUIIOKEHUS OTIPE/IETIEHHOTO
uHTerpana. Pa30op 3ananus 2 u3
T3Ne4.

IpakTuyeckoe 3ansiTue 29.
Brrunciienue ABOMHBIX U TPOMHBIX
nHTerpaios. [loBropHoe
uHTerpupoBanue. Paz6op 3ananus 3 u3
TPNe4.

IIpakTnuyeckoe 3ansitue 30. 3ameHa
IIEPEMEHHOMN B ABOMTHOM U TPOMHOM
UHTerpaje.

Ipakruyeckoe 3ansiTue 31.
MexaHnuecKue U reoMeTpHUecKue
MPUIIOKEHNS TBOMHOTO U TPOHHOTO
UHTerpaja.

IpakTuyeckoe 3ansiTue 32.
Brrunciienne KpuBOJIMHENHBIX
unterpasioB 1 u 2 pona. Pazoop
3ananus 4 u3 TPNed. [Tpumenenue
¢dbopmynbl ['puna-OcTtporpaackoro st
BBIUMCIICHUS] KPUBOJIMHEHHOTO




uHTerpana 2 pona. HezaBucumocTtsb
KPHUBOJIMHEHHOI'O UHTErpaja 1o
KOOpJAMHATaM OT IIyTH
WHTETPUPOBAHUSI.
CamocrosiTesibHasi padora.
KacarenbHast minockocTb 1 HOpMaJb K
[TOBEPXHOCTHU. Y CJIOBHBIN SKCTPEMYM.
OyYHKIIMU, HE UHTETPUPYEMbIC B
KkBagparypax. HTerpaisl ¢
[IEPEMEHHBIMU NIpEEIaMu.
[ToBepxHOCTHBIE HHTETpAJIBI | 1 2
pona. ®opmyna OcTporpaackoro-
l"aycca.

Mooyns 3

Jubdepennmranbapie
YpaBHCHHSI.

Jlexmusa 33. 3agauu, MPUBOIAIIUE K
g hepeHIMATBEHBIM YPABHEHUSM.
Juddepenunansubie ypaBHEHUS
nepBoro nopsjka. 3anada Komm.
Teopema cymiecTBOBaHUS U
€IMHCTBEHHOCTH PELICHHUS 3a7a9u
Kommn.

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

Jlekums 35. Jluneiinbie a.y. nepBoro
TOPSIJTKA U J1.Y. B TTOJTHBIX
nuddepeHnmanax.

Jlexuus 36. luddepennmanpaeie
ypaBHEHUS BBICIIUX MOPSAKOB. 3a1a4ya
Komm. [Tonsitue o kpaeBbIX 3a7a4ax.
YpaBHEeHHUsI, TOMYCKAIOIIUE TTOHUKEHHE
Mopsi/Ka.

Jlexnus 37. JInneiusie
nuddepeHIManbHble YPaBHEHHUS:
OJTHOPOJIHBIE U HEeOAHOpoAHbIe. O01Iee
pemenne. OyHnameHTaIbHAS CUCTEMA
peLIeHU.

Jlexuus 38. Metox Jlarpanxa
BapHaIliy MOCTOSHHBIX. JINHEHHbIe
muddepeHInanbHble YpaBHEHUS C
MOCTOSIHHBIMU K03 purimeHTamu.
Jlexuus 39. YpaBHEHUS ¢ IPaBoii
4acThIO ClieraibHOro BUaa (1-bIit
YaCTHBIA CITydai).

Jlekuus 40. YpaBHeHUs ¢ IpaBoi
YaCThIO CIIEIMAIBHOTO BHa (2-01
YacTHBIN cllydyail u o0t ciryyaii).
Jleknus 41. HopmanbsHasi cucrema
muddepeHIranbHbIX YpaBHEHUH.
3amauda Ko u Teopema
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CYILIECTBOBAHUS U €IUHCTBEHHOCTH.
Cuctembl TUHEHHBIX
mudepeHIaTbHBIX YPaBHEHUN C
MOCTOSTHHBIMU K03 punimeHramu.
Merton Ditnepa a1 pelueHusi CUCTEM
JTMHEHHBIX TU(PepeHIIHaTbHBIX
ypaBHEHUH.

Jlexuus 42. OnepanmonHoe
ucuucnenue. OpuruHaibl ¥ UX
n3o0paxenus. CBoiicTBa
npeobpaszoBanus Jlamaca. Tabnuia
OPUTHMHAJIOB U U300paKECHUH.

Jlexkuus 43. Pentenne

Qg QepeHIMaIbHbIX YPaBHEHUN U
CHCTEM OIEPAaTOPHBIM METOJIOM.
IIpakTuyeckoe 3ansitue 33. Pemenue
J.y. C pa3JeNIAIOLUMKCS IEPEMEHHBIMU
Y OJTHOPOIHBIX J1.y. TIEPBOTO MOPSIKA.
Paz6op 3amanmii 1, 2 u 3 u3z T3NeS.
IIpakTuyeckoe 3ansaTue 34. PeneHue
JTMHEHHBIX [1.y. IEPBOTO TOPSIIKA,
ypaBHeHMI bepHyM u 1.y. B HONHBIX
muddepernmanax. Pazdop 3amanuii 4, 5
u 6 u3 T3NeS5.

IpakTuyeckoe 3ansiTue 35.
Juddepenunansubie ypaBHEHUS
BBICIIINX TIOPSIIKOB. Y paBHEHUS,
JIOMyCKAIOIIUe MOHMKEHUE TOpsiIKa.
Pa36op 3ananuit 7 u 8 uz T3NeS.
IIpakTnueckoe 3ansitue 36. Pemenue
JTMHEHHBIX OJTHOPOJIHBIX JI.Y. BTOPOTO
NopsiiKa ¢ NOCTOSHHBIMU
koa¢pdunmentamu. Pa3dop 3ananus 9
n3 T3NeS.

IIpakTuyeckoe 3ansaTue 37. Meton
Jlarpan»a 1Jid peleHus JIMHEHHBIX
HEOTHOPOHBIX J.y. BTOPOTO MOPSAKA C
MIOCTOSIHHBIMU K03 (ppurimenTamu.
Pa36op 3ananus 11 uz T3NeS.
IIpakTnueckoe 3ansiTue 38-39.
Pemenne nuHEMHBIX HEOJHOPOIHBIX
J1.y. BTOPOTO MOpsiAKA C TOCTOSTHHBIMU
kod(purnmentamu. Pazdop 3aganuii 10
n 12 n3 T3NeS.

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

IIpakTuuyeckoe 3ansitue 41.
Opurunans! 1 u3oopaxkenus. Tabnuua
n3o00pakeHuil. Perenue TMHEHHBIX 11.y.
OTIEPAIIMOHHBIM METOIOM.
IIpakTuyeckoe 3ansitue 42. Pemenue




CHCTEM JINHEHHBIX J1.y. OTIePAllMOHHBIM
METOJIOM.

CamocrosiTesibHasi padora.
UwrcneHHbIe METOIBI PEIICHUS
mudepeHIaTbHBIX YPaBHEHUN 1
CUCTEM OOBIKHOBEHHBIX
mudGepeHIMATbHBIX YPaBHEHUMN.

Hucnosble u
(hyHKIIMOHATILHBIE
PAIBL

Jlexnus 44. Yucnosblie psijbl.
CxoauMocCTh U cymMMa psizia.
Heo6xoanMoe yciaoBre CX0IUMOCTH.
JlelicTBUA CO CXOASAUTUMUCS PsIAaMHU.
Psibl ¢ 10I0KUTEIBHBIMY YJIEHAMM,
MPU3HAKH CXOAUMOCTH.

Jlekums 45. 3HakoniepeMeHHBbIE Psi/ibl,
PsAbI ¢ KOMIUIEKCHBIMU YJIEHAMM.
AOCOII0THAS U YCIOBHAs CXOJUMOCTb.
[Tpuznak Jleitouuma. CBoiicTBa
a0COJIFOTHO CXOJSIIUXCS PSJIOB.
Jlekuus 46. OyHKIIMOHATIBHBIC PSIIBI.
Ob6nacth cxonumocT. PaBHOMepHast
cxoauMmocTts. [Ipusnak Beiiepitpacca.
CBolicTBa paBHOMEPHO CXOASIINXCS
PS10B: HENIPEPHIBHOCTb CYMMBI Psijia,
Qg QepeHIpoBaHUE U
UHTErpupoBaHue panoB. CTEIEeHHbIE
psansl. Teopema Abens. Paguyc u xpyr
CXOJIUMOCTH.

Jlexnus 47. Psast Teiinopa u
Makinopena. Paznoxxenue
3JIEMEHTapHBIX PYHKIMH B CTENICHHBIE
pansl. [lpunoxkenus psnos.

Jlexuus 48. Psnp1 Oypee.
I'apmoHnueckuii ananus.
IpakTuyeckoe 3ansiTue 43.
HccnenoBanue cX0IUMMOCTH YUCIIOBBIX
PAn0B. PAIBI ¢ TOIOKNUTENBHBIMU
wieHamu. Pa36op 3aganus 1 u3 T3Ne6.
IIpakTnuyeckoe 3ansiTue 44.
HccnenoBanue cXxoquMoCTH
3HAKOUYEPEYIOIIUXCSA U
3HAKONEepEMEHHBIX psaoB. Pazdop
3agaHus 1 u3 T3Ne6.

IIpakTnueckoe 3ansTHe 45.
HaxoxzaeHne naTepBana cCX0AUMOCTH
cTeneHHoro psaaa. Psasl Telmopa u
Maknopena. Paznoxenue pyHkuuu B
creneHHo# psia. Pa3oop 3ananuii 2 u 3
n3 T3Neb.

IpakTuyeckoe 3ansiTue 46.
[IpumeneHue psI0B K NPUOIHKEHHBIM
BBIYMCIICHUSAM. Paz6op 3amanus 4 u3
T3Neb.
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IIpakTHyeckoe 3ansiTue 47-48. Psp
®ypse. Pa3dop 3aganus 5 uz T3Ne6.
CamocrosiTesibHasi padora.
[IpakTueckuil rapMOHUYECKUI
aHAJIM3.

Mooyns 4

Teopus
BEPOATHOCTEMN U
MareMaruyeckas
CTaTUCTHKA

Jlexmus 49. IIpocTpaHcTBO
AJIEMEHTAPHBIX COOBITHI. Anredpa
coObITHii. BeposTHOCTB.
AKcHOMaTHY€ECKOE TIOCTPOEHUE TEOPUH
BEPOATHOCTEH.

Jlexuus 50. DnemenrtapHas Teopus
BeposiTHOCTeN. Knaccuueckoe u
rEOMETPUUECKOE OIIPEICTICHHE
BEPOSATHOCTH.

Jlekums 51. ®opmyina noaHoM
BeposaTHOCTH. Popmyinia barieca.
Jlexuus 52. Cxema bepnymmu.
Teopemsl Ilyaccona u Myaspa-
Jlamuaca.

Jlekums 53. /luckpeTHble cnyyaiiHbie
BenM4UHbI. DYHKIUS paclpeneaeHus U
ee cBolicTBa. Maremarnyeckoe
OKUJJaHUE U JUCIIEPCUs TUCKPETHOM
CIIy4aiiHOU BEJIMYUHBI.

Jlekums 54. HenpepbiBHBIE CitydaiiHbIe
Benn4HUHbL. DyHKIUA paclpeneicHus,
IJIOTHOCTH BEPOSITHOCTH UX
B3alMOCBA3b M CBOMCTBA.
MaremMaTrnueckoe 0KHIaHuE U
JCIIEPCHUS HENTPEPBIBHOM CIIy4YalHON
BEJIMYHHBI.

Jlexkuusi 55. 3aKoHbI pacrpeieeHus
JUCKPETHOM CIIy4aifHOW BEJIMYMHBI:
O6unomuanbHbIH, [Tyaccona.

Jlexuusi 56. 3aKoHBI pacripeneneHus
HENPEPHIBHON CIIy4YallHOW BEJIMYMHBI:
ITOKA3aTeNIbHBIA, PABHOMEPHBIM.
Jlexuust 57. HopmanbsHoe
pacrpenesieHue U ero CBOMCTBA.
IIpaBuio Tpéx curma.

Jlexnms 58. 3akoH OOJBIINX YHCEN.
HepaBenctsa YeObliena.

Jlexuus 59. Teopembr bepHymmu u
YeOnImiena.

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

Jlexuus 61. ['enepanbHas
COBOKYITHOCTb M BbIOODKa.
Bapuaunonnsiii psa. ['ucrorpamma,
sMnupuyeckas QyHKIus
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pacripeienieHus1, BHIOOpOUHas CpeiHss
U IUCHepCcusl.

Jlexkuus 62. CtaTUCTUYECKUE OLIEHKU:
HECMEUICHHBIE, 2P PEeKTUBHbIEC U
cocTosATeNbHbIe. [lorpemHocTs OLeHKH.
JloBepuTenbHasi BEPOSITHOCTD U
JIOBEPUTENbHBIN HHTEPBAJL.
Omnpenenenne HEOOXOIUMOT0 00beMa
BbIOOpKHU. ToueuHble OLIEHKH
MaTeMaTHYECKOTO OXKUIAHUS U
JUCIIEPCUU.

Jlexuus 63. [TonsiTue o KpuTEpHUIX
cornacusl. [IpoBepka runores o
paBeHcTBe oJielt u cpegHux. [IpoBepka
TUIIOTE3 O 3HAUEHUH [TapaMeTPOB
HOPMAJILHOTO PACIPE/ICIICHHS.
[IpoBepka runotessl 0 BUAE
pacnpezeneHusl.

Jlexuus 64. [IppHINT MaKCHUMAIBHOTO
IIPaBONO100US M METO]] HAUMEHBILUX
KBaJ[paTOB.

IpakTuyeckoe 3ansaTue 49. Anre6pa
coObITuii. OnpenieneHne BEpoITHOCTH.
Paz36op 3amanus 1 uz T3Ne7.
Ipakruyeckoe 3ansiTue 50.
Knaccuueckoe onpezneneHue
BeposTHOCTH. Pa3bop 3ananus 2 u3
T3Ne7.

IIpakTnueckoe 3ansaTHe 51. Teopemsl
CJIO’KEHUS] U YMHOKEHUS
BeposaTHOCcTeH. HezaBucrumMble coObITHS.
Paz6op 3ananuit 1 u 2 uz T3Ne7.
IIpakTuyeckoe 3ansitue 52. opmyna
MIOJTHON BEPOSITHOCTU U (popmMyiia
Baiikca. Pa36op 3aganuii 4 u 5 u3
T3Ne7.

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

IpakTuyeckoe 3ansiTue 56.
YucaoBble XapaKUepUCTUKH [1.C.B.
Pa36op 3ananus 8 uz T3Ne7.
IIpakTHuyeckoe 3ansiTue 57.
HenpepoiBHas cnydaiiHas BeIMYMHA
(H.c.B). DYHKIUS IJIOTHOCTH




pacrpesieNieHus U ee CBs3b ¢ PyHKIMen
pacnpeneseHus.

IIpakTHyeckoe 3ansTHE 58.
Yucnosble XapaKTEPUCTUKU H.C.B.
Paz36op 3amanus 9 uz T3Ne7.
IpakTuyeckoe 3ansitue 59. 3aKoHBI
pacnpeeseHus 1.c.B. ¥ H.C.B.:
omHOMUaNbHBIHN, [Iyaccona,
pPaBHOMEPHBIN U MTOKA3aTEJIbHBIM.
IIpakTuyeckoe 3ansitue 60. Pemenue
3a/1a4 Ha HOpMaJIbHbIN 3aKOH
pacnpenenenus. Pazoop 3ananus 8 us
T3Ne7.

IIpakTuyeckoe 3ansiTue 61.
[TepBuunas 06paboTKa BEIOOPKH.
[Tonuron wacror. 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 NHTEPBAJIBHBIE OLICHKU
MaTEeMaTHYECKOI0 OKUJaHUs U
JUCIIEPCUU T€HEPAIBHOM
coBoKynHocTu. Paz0op 3ananuii 4, 5 u
6 n3 T3Ne§.

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

CamocrosiTesibHasi padoTa.
CiyuaiiHblli BEKTODP U €r0 YHCIIOBBIE
XapakTepUCTUKU. KoppemssinoHHbIN
MOMEHT U KO3 PHUIUEHT KOPPEIALUH.
Perpeccus. KoppenssunoHHbIN 1
perpeccuoHHbIN aHanu3. Merox
HaMMEHBIINX KBaJIpaToB.
CratucTuueckuii aHanus
SMITUPUYECKOHN TIPOCTOM JINHEUHON
perpeccum.




Jnist 3a04HON (OPMBI 00yUEHUS

HauMenoBanue
pasnena
JTUCIHUIIINHBI

Coaep:xanue pasaesa

HNuaukaropsbl
JTOCTHKEeHHUS
KOMIIEeTeHIM i

Mooyns 1

Jluneiinas anreOpa u
aHATUTHYCCKAs
reoOMETpHs

Jleknusi 1. Matpuipl U IeUCTBUS Hal
HUMU. Oo6parnas MaTpHULa.
Onpenenurenu U UX CBOMCTBA.
Pemienue CHUCTEM JIMHEWHBIX
anreOpanvecKux YpaBHEHUN: METOJIbI
Kpamepa, T'aycca u  MaTpu4HBIN.
Teopema Kponekepa-Kanemnu.

[IpsiMasi ¥ TIOCKOCTH B TPEXMEPHOM
MPOCTPAHCTBE.

Jlexuusi 2. BekTopsl U TUHEHHBIC
onepanuu HaJl HUMH. CKalIspHOEe,
BEKTOPHOE U CMEIIAaHHOE
npou3BeieHUs BEeKTOPoB. [Ipsmast u
IJIOCKOCTh B TPEXMEPHOM
MPOCTPAHCTBE.

IpakTuyeckoe 3ausitue 1. [lelicTBus ¢
MarpuiiaMu. Beraucienue
onpenenutenein. OOpaTHas MaTpuIia.
Pemienue cucremM JUHEHMHBIX
anredpandecKux ypaBHEHUM: METO]]
Kpamepa, ['aycca u MaTpuuHBbIif METOT
peIIeHUs] CUCTEM.

[IpsiMmast ¥ MIOCKOCTH B MTPOCTPAHCTBE.
JlaGoparopHas pa6ora 1.
«Haxoxaenue oOpaTHOM MaTPHUIIBI».
CamocrositesibHasi  padora. BekTopsl.
CkansipHoe, BEKTOPHOE U CMEIIAHHOE
MIPOU3BEICHUS] BEKTOPOB.

CoOcTBeHHBIE YKClIa U COOCTBEHHBIC
BEKTOPHI MaTpPHII.

Kpussie BTOporo nopsuka:
OKPY>KHOCTb, JJIJTUIIC, THUIIEpOoIIa.
[TonsipHas cucrema KOOpAMHAT.
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MareMaTH4eCcKui
aHamm3, Yacts 1.

Jlexuus 3. HenpepeIBHOCTH (yHKIIUH B
TOUKe 1 Ha oTpe3ke. [IpaBuna u
(dhopmyibl tuddepeHupoBaHus.
Tabnuia npou3BOJHBIX.
Huddepennman u ero reoMeTpuIeCKuii
cmblci. [IpousBonHblie u
nuddepeHrabl BHICIIUX MTOPSIIKOB.
Jlexuust 4. DxcTpeMyMbl QYHKITUIA.
HeoOxonuMmele u JocTaTOYHBIE YCIOBHS
9KCTpeMyMa. ACUMOTOTHI (PYHKIIUH.
OO6mas cxema uccieqoBaHus QyHKIIMU
U TIOCTPOEHUS ee rpaduka.
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IIpakTH4eckoe 3ansiTHE 2.
KommiekcHbie uncna v 1elcTBUs Haj
HUMH. Brluncienue npous3BoaHbIX
CIIOKHBIX (QyHKIUH. Boruncienne
IIPOU3BOIHBIX BBICIIMX MOPSAKOB.
NccnenoBanue GpyHKIMIA 1 TOCTPOCHUE
rpaduKOB ¢ MOMOUIBIO TPOU3BOTHOM.
CamocTosiTeibHAs padoTa.
Cnenunanpabie GQyHKIuu. BekropHas
(GYHKIUS CKATSIPHOTO apryMEHTa.
KacarenbHast K KpUBOW U HOpMaJIbHAs
IIJIOCKOCTB.

MareMaTH4eCKUi
a"anu3, Yacts 2.

Jlexuus 5. lupdepenuuponanne
(GyHKIUH HECKOJIBKUX TIEPEMEHHBIX,
YacTHbIE IPOU3BO/IHBIE,
muddepeHmans.

Jlexuus 6. IlepBooOpaznas u
HeonpeneneHHbli naTerpai. CBoicTBa
uHrterpanos. [IpaBuna nHTerpupoBanus
Y Ta0JIMIla UHTETPAJIOB.
HNHuTterpupoBanue 1no 4acTsiM U METOJL
3aMEHBbI ITIEpEMEHHOM. Pa3noxenue
MHOI'O4YJI€Ha HA MHOKUTEIIH.
Pa3noxxeHue pannoHalIbHBIX Apo0Oel Ha
npocreimme apoou. MaTerpupoBanue
paIMOHAIBHBIX IPOOEH.

Jleknus 7. OnpeneneHHbIN HHTETpal |
ero ceorictea. Popmyna HeroToHa-
JleiiOHuIIa ¥ ee TPUMEHEHUE s
BBIYHCIICHUS OIPEIEICHHBIX
MHTETpajioB. 3aMEHa IEPEMEHHON U
WHTErpUPOBAHUE TI0 YacTsl B
OIIpEAEIIEHHOM NHTErpae.
Brrunciienne ABOMHBIX UHTETPATIOB
MTOBTOPHBIM HHTETPUPOBAHUEM.
[TonsATHE O 3aMEHE NTEPEMEHHBIX B
JBOMHBIX MHTETrpasax.

IpakTuyeckoe 3ausitue 3. Beruncienne
YaCTHBIX TPOU3BOIHBIX.
HenocpencrBeHHOE HHTETPUPOBAHUE.
WHTerpupoBanue 1o 4acTsM.
WnTerpuposanue aApodHO-
panMoHaNbHBIX (QYHKIIMHA.
IIpakTnueckoe 3ansaTHe 4.
OnpeneneHHblil UHTErpal.
HecoOcTBeHHbIE HHTErpaIbI.
Boruncnenue 1BOMHBIX UHTETPAIIOB.
JlabopaTopHnasi pa6ora 2.
«UuTerpansl. [IpubnmkenHoe
BBIUHCIICHHE ONPEEIEHHOTO
UHTErpaiay.
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CamocrosiTesibHasi padora.
KacarenbHasi m10cKOCTbh U HOPMaJb K
MMOBEPXHOCTHU. Y CIIOBHBIN SKCTPEMYM.
OyYHKIIMU, HE UHTETPUPYEMbIC B
KkBazpatypax. aTerpasi ¢
MepEMEHHBIMU TIpeIeTIaMu.
[Ipocreiimme crocoob!
MPUOIMKCHHOTO BBIUUCIICHUS
OIpeIeIEHHOr0 UHTEerpaia (MeTO b
MPSIMOYTOJIbHUKOB, TPameiui,
Cumncona). ['eomerpuyeckue u
MEXaHUYECKUE MPUITOKECHUS
OIpe/IeICHHOTO HHTErpaa.

Mooy 2

Jubdepennmranbapie
YpaBHCHHSI.

Jlexuus 8. 3agauu, mpuBOASIIUE K
mQdepeHIMaTbHBIM YpaBHEHHIM.
Juddepenunansubie ypaBHEHUS
nepBoro nopsjka. 3anada Komm.
Teopema cyecTBOBaHUS U
€IMHCTBEHHOCTH pELICHUs 3a/1a4l
Kouu. OcHOBHBIE K1acchl ypaBHEHUH,
HUHTErpUPYEMBIX B KBaJpaTypax:
YPaBHEHHUS C pa3eIAIOLMMUCS
[IEPEMEHHBIMHU U OJIHOPOHBIE,
JMHEWHBIE J1.y. IEPBOTO MOPAIKa U [1.Y.
B IIOJIHBIX AU(depeHnanax.

Jlexmusn 9. Jluddepennuanbabie
yYpaBHEHUS BBICIIMX MOPSIKOB. 3a1aya
Komm. [TonsTie 0 kpaeBbIX 3aaa4ax.
Jluneiinsle nuddepeHranbHbIe
YPaBHEHUS: ONHOPOJHBIE U
HeoaHopoaHbIe. O0IIee perieHue.
DyHIaMEHTaIbHAs CUCTEMA PELLIEHUN.
Jlexuus 10. HopmaneHas cucrema
muddepeHIranbHbIX ypaBHEHUH.
IIpakTnueckoe 3anaTHe 5. Penienue
1.Y. C pa3JeNAOIIUMHUCS IEPEMEHHBIMU
U OJTHOPOJIHBIX J1.Y. IEPBOTO MOPSAKA,
JIMHENHBIX J.y. IEPBOTO MOPSAIKA,
ypaBHeHU bepHyIn U 11.y. B TOJHBIX
muddepeHmanax.

IpakTuyeckoe 3ansiTue 6. Permenne
JMHENHBIX OJHOPOJHBIX JI.y. BTOPOTO
MOPSAJIKA C IOCTOSTHHBIMU
kodpdunmentamu. Meton Jlarpanxka
JUISL peUIeHUs JIMHENHBIX
HEOJIHOPOAHBIX [I.y. BTOPOTO MOpsIIKa €
MOCTOSIHHBIMU KO3(pUliieHTaMu.
IIpakTuuyeckoe 3ansitue 7. Pemenue
CUCTEM JIMHENHBIX YPAaBHEHUN METOIOM
UCKJIIOUEHUS.

CamocrosiTesibHasi padoTa.
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YucneHHOe UHTETPUPOBAHUE
OOBIKHOBEHHBIX AU depeHnanbHbIX
ypaBHeHUH. YncaeHHbIE METOBI
pEIICHUs CUCTEM OOBIKHOBEHHBIX
mudGepeHIMATbHBIX YPaBHEHUMN.

YHucnosele u
(hyHKIIMOHATILHBIE
PAIBL

Jlexnus 11. Yucnosslie psijabl.
CxoaumocTh U cymMa psija.
Heo6xoanmMoe yciaoBre CX0IUMOCTH.
JlelicTBUA CO CXOASUTUMUCS PsIAaMHU.
Psiipl ¢ ONIOKUTENBHBIMU YJICHAMH,
MIPU3HAKU CXOJUMOCTH.
3HaKonepeMeHHbIe psiibl. AOCOMOTHAS
U yCIIOBHAs cxoaumocTb. [Ipu3Hak
Jleiibnuma. CoiicTBa aOCOIIOTHO
CXOJIALLUXCS PSIOB.

IIpakTuyeckoe 3ansitue 8. Psipi ¢
MOJIOKUTEIbHBIMH YJIEHAMU, TPU3HAKU
CXOJIMMOCTH. 3HAKOTIEPEMEHHBIE PSIIbI.
CamocrosiTesibHas padora.
OyHKIHOHANBHBIE psabl. O0IaCTh
cxoauMocTu. PaBHoMepHas
cxoaumocTs. [Ipusnak Beliepurpacca.
CBoiicTBa paBHOMEPHO CXOSALIUXCS
PAIOB: HEMIPEPHIBHOCTH CYMMBI psiJa,
muddepeHnpoBanue u
HWHTETpUpoBaHue psigoB. CTereHHbIS
psansl. Teopema Abens. Paguyc u kpyr
cxoaumocTu. Pl Telmopa u
Makinopena. Paznoxxenue
3J€MEHTAPHBIX (PYHKIHUM B CTETICHHBIC
panel. [Ipunoxxenust psnos.

Psanel @ypre.

OIlK-11.1

Teopus
BEPOATHOCTEN U
MaTeMaTH4ecKas
CTaTUCTHKA

Jlexuus 12. DnemeHnrtapHas Teopus
BeposiTHOCTEN. Kinaccuueckoe
onpezeneHue BepositHoctu. Popmyna
nojaHo# BeposstHocTH. Dopmyna
baiieca.

Jlexuus 13. Cxema beprymmu.
@DyHKIMS paclpeesIeHus, INIOTHOCTh
BEPOSITHOCTH MX B3aUMOCBS3b U
CBOMCTBA.

Jlexkmusa 14. MaremaTtngeckoe
OKUJAaHUE U JUCIIEPCUS TUCKPETHOW U
HEMPEPBIBHOM CITy4allHOM BEJIMYHUHBI.
3aKOHBI pacIpeIeIeHHUS.

Jlekums 15. I'enepanbHas
COBOKYITHOCTb M BBIOOpKA.
Bapuaumonnsiii psa. ['ucrorpamma,
SMIMpHUYEcKast GyHKIUSA
pacnpezeneHus, BBIOOpOUHas CpeHss
u aucnepcus. JloBepurenbHas

OllK-1.11




BEPOSITHOCTH U JIOBEPUTEIbHBIN
WHTEpBAJL.

IIpakTH4eckoe 3ansTHE 9.
Kiaccuueckoe omnpenenenue
BEPOSTHOCTH. T€opeMbl CII0KEHUS U
YMHOKEHHS BEPOATHOCTEH.

®dopmyJia MOJTHON BEPOATHOCTH U
¢dopmyina baiikca. Cxema beprymu.
YucnoBble XapaKTEPUCTUKH 11.C.B U
H.C.B. 3aKOHBI pacipenesieHus J1.C.B. U
H.C.B.. OMHOMUANBHBIN, [Tyaccona,
PaBHOMEPHBIN, HOPMaJIbHBIN.
IpakTuyeckoe 3austue 10. [lepBuunas

o0paboTka BeIOOpKH. [TonUTroH 9acToT.

I'pynnupoBaHHas BEIOOpKa.
['ucrorpamma. DMmnupudeckas
GyHKUMSA pacnpeeneHus..

UucnoBble XapaKTEPUCTUKH BBIOOPKH.
CamocrosiTesibHas padora.
CiyuaiiHblil BEKTODP U €r0 YHCIIOBBIE
xapakTtepucTuku. Koppensaunonuslit
MOMEHT U KOX(PPHUIMEHT KOPPEIISALINH.
Perpeccus. KoppensuyuoHHblid u
perpeccuoHHbI aHanu3. Metox
HauMEHBUINX KBaapaToB. TodyeuHsle n
UHTEPBaAJIbHbIE OLIEHKU
MaTEMaTHYECKOIr0 OKUIAHUS U
JUCIIEPCUU T€HEPATbHOU
COBOKYNHOCTH. [IpoBepka runoressl o
BHJIe pacnpenenenus. Kpurepuit
IInpcona. CtaTMCTUYECKUI aHATIN3
SMIIMPUYECKOHN TIPOCTOM JINHEUHON
pEerpeccuu.

5.2. Pa3nesnsl UCHUILIMHGI ¥ BUABLI 3aHITHI

Jli1s ouHO# popMBI 00yUEHUS

I‘E‘i HanMeHoBaHue pa3aesia IMCUMILINHBI J 13 JIP CPC Bcero
1 | Jluneiinas anre6pa u 12 10 16 14 50
aQHATMTUICCKAst TEOMETPHSI.

2 | Maremarnueckuii aHaiau3, Yacts 1. 20 22 0 14 56

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

4 | IuddepenunanbHble ypaBHEHHUSI. 22 20 0 30 72

5 | Yucnossle M PyHKIIMOHAIBHBIE PSIJIBL. 10 12 0 10 32

6 | Teopus BeposITHOCTE U 32 30 0 44 108
MareMaThuyecKasi CTaTUCTHUKA.

Hroro 128 128 16 156 428

KonTpoJb 112

Bcero (o6mas Tpya0eMKOCTb, Yac.) 540




Jnist 3a04HON (OPMBI 00yUEHUS

I‘E‘i HaumenoBanue pasjgesia TMCUHILIMHBI JI 113 JIP CPC Bcero
1 | Jluneiinas anrebpa u 4 2 2 80 88
aQHAJMTHYECKAsi TEOMETPHSI.

2 | Maremarnueckuii anaiau3, Yacts 1. 4 2 0 80 86

3 | Marematnueckuii ananus, YacTs 2. 6 4 2 84 96

4 | InddepeHnmanbHble ypaBHEHUS. 6 6 0 70 82

5 | Yucnossle 1 QyHKIIMOHAIBHBIE PSJIBL. 2 2 0 20 24

6 | Teopwus BeposiTHOCTEH U 8 4 0 191 133
MaTeMaTHYeCKasi CTATUCTHKA.

Hroro 30 20 4 455 509

KoHTpoJib 31

Bcero (o6mias Tpya0eMKOCTb, Yac.) 540

6. OueHouyHbIe MaTePUAIbI 1JIs1 IPOBEAEHUS TEKYIIEro KOHTPOJISl yCIeBaeMOCTH U
NMPOMEKYTOUYHOI aTTeCTANMH 00y4AIOIIMXCS MO TUCHUIIIHHE

OreHOYHBIC MaTepUajbl MO AMCIUIUIMHE SBIISIOTCS HEOTHEMIIEMOW 4YacThio paboucit
MPOrpamMMBbl U MIPEACTABIICHBI OTIETBHBIM JJOKYMEHTOM, PACCMOTPEHHBIM Ha 3acelanuu Kadeapbl
U YTBEPKJIEHHBIM 3aBEAYIOIIUM Kadeapoil.

7. MeToauveckne yKazaHus s 00y4aOUIUXCS 10 OCBOEHHIO JUCIUIJIMHBI

[Tops a0k M3ydeHHs] TUCLMIUIMHBI CIEAYOLINN:

1.  OcBoenue pa3feiioB IUCHUIUIMHBI MPOU3BOAMUTCS B MOPSAKE, MPUBEICHHOM B
paznene 5 «CoaepkaHue W CTPYKTypa AMCHUILIUHBI». OOydaromuiics JOMKEH OCBOUTH BCE
pa3ienbl TUCHUTUIUHBI, UCIIONB3Ysl METOJUYECKUE MaTepHallbl TUCIHMIUIMHBI, a TakkKe yuyeOHO-
MeTou4eckoe obecredeHre, mpuBeIeHHOE B pa3zelne 8 paboueil mporpaMMel.

2. Jusa ¢dopMuUpOBaHHS KOMIIETCHIMA OOYYAIONMIUICS JIOJDKEH IPEICTABUTH
BBITIOJTHEHHBIE ~ 3aJaHusl, HEOOXOAMMBIE 17 OLEHKH 3HAHWM, YMEHHH, HaBBIKOB,
MPEAYCMOTPEHHBIE TEKYIIMM KOHTPOJIEM YCIIEBAEMOCTH (CM. OIIEHOYHBIE MaTepHaNbl I10
JTUCITUATIIIUHE).

3. Ilo mrToram Tekymiero KOHTPOJS YCIIEBAEMOCTH IO TUCIUILIMHE, 00YJarOIIUics
JOJIKEH MPOUTH MTPOMEKYTOUHYIO aTTECTAINIO (CM. OILIEHOYHBIE MAaTepUAIbI IO JUCIUILTUHE).

8. Onncanne MaTepHaJbHO-TEXHMYECKOr0 M Y4eOHO-METOAMYECKOro odecmedyeHus,
He00X0AUMOro /ISl peajin3auuu 00pa3oBaTe/bHON NPOrpaMMbl 0 JUCHHUILINHE
8.1.  IlomereHus npeacTaBisoT co0oi yueOHbIe ayJUTOPUHU AJIS TPOBEICHUS YUEOHBIX
3aHATUHN, TPETYCMOTPEHHBIX IPOrpPaMMON ClIeUAINTETa, YKOMIUIEKTOBAHHbBIE
CHeLHMATU3UPOBAHHON yueOHOM MeOebIo M OCHAIIIEHHBIE 000PY/I0BAaHUEM U TEXHUYECKUMU
cpencTBamMu OOy4eHHUS, CITY KAIIUMHE JIJIs1 TPEICTABICHUS yueOHOM nH(pOpManu O0JIbIION
ayJUTOPUHU: HACTEHHBIM SKPaHOM (CTallMOHAPHBIM HJIU MIEPEHOCHBIM), MApKEPHOI TOCKOH 1
(unu) MenoBOU JOCKON, MyIbTUMEIUHHBIM MPOEKTOPOM (CTAllMOHAPHBIM UM IEPEHOCHBIM).
Bce momenienus, ucnoib3yeMble JUIS  MPOBENEHHUS y4eOHBIX 3aHATHH |
CaMOCTOSITENIbHOM ~ pa0OThl,  COOTBETCTBYIOT  JEHCTBYIOIIMM  CAHUTAPHBIM U
IIPOTUBOINOXKAPHBIM HOPMaM U ITpaBHIIaM.
s mpoBeneHuss j1abopaTOpHBIX paboT wucHonb3dyercs Jjadbopartopust Kadeapbl
«KoMnbroTepHBIN Ki1accy OCHAIEHHAs KOMITBIOTEPHOM TEXHUKOM ¢ o0ecriedeHrneM J10cTymna
B JIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.
[Tomemenuss s CaMOCTOSITEIbHOM  pabOThl  OOYYaIOLIUMXCS ~ OCHAIICHBI
KOMITBIOTEPHOM TEXHUKOW C BO3MOXHOCTBK TNOJKIIOYEHHS K ceth «/HTepHeT» u



o0ecriedyeHneM JI0CTyna B DJIEKTPOHHYI0 HH()OPMAIMOHHO-00pa30BaTENbHYIO Cpely
YHHUBEPCHTETA.
8.2. YHuBepcuteT obecrieueH He0OX0AUMBIM KOMIUIEKTOM JIULICH3HOHHOTO U CBOOOTHO
pacIpoCTPaHsIEMOro MPOTPAMMHOTO OOECIICYCHHSI, B TOM YHUCIIC OTEUECTBEHHOTO IPOU3BOICTBA.
IlepeueHs JIMLIEH3MOHHBIX IPOTrpaMM IpeACTaBieH Ha BHyTpeHHeM noptaiie PI'bOY BO
ITI'YTIC no agpecy http://eaisu.pgups.edu.mps/info/prog/

8.3. OOyuaronmmMcst obecriedeH A0CTyN (yIaJeHHBIA JT0CTYI) K COBPEMEHHBIM
npodeCCHOHATTLHBIM 0a3aM JIaHHBIX

— DIeKTpOHHO-OUOIMOTEeUHAs cucteMa wu3jgaTenbeTBa «Jlanb». [DIEKTPOHHBIN
pecypce]. — URL: https://e.lanbook.com/ — Pexwum gocTymna: st aBTOPHU3. MOJIb30BATEIICH;

— DIeKTpoHHO-OnOMmoTeuHass cuctema ibooks.ru («AnOyke»). — URL: https://
ibooks.ru / — Pexxum moctyma: A aBTOpH3. MOJb30BATENIEH;

— DnexTponnas 6ubmmorexa FOPAUT. — URL: https://urait.ru/— Pexum nocryma:
JUIsL aBTOPH3. MOJIb30BATENICH;

— Eamnoe oxHO nocTyma Kk 00pazoBaTeIbHBIM pecypcam - KaTajuor 00pa3oBaTeIbHBIX
WHTEPHET-PECYPCOB M TOJHOTEKCTOBOW JJICKTPOHHOW Y4eOHO-METOANYCCKON OMOIHOTEeKEe
1151 00111eT0 U npodeccroHanbHOro obpaszoBanus». — URL: http://window.edu.ru/ — Pexum
JOCTYTIA: CBOOOHBIH.

— CnoBapu u suHiukioneaud. — URL: http://academic.ru/ — Pexum mocryma:
CBOOOHBII.

— Hayunas snexrponnas 6ubimoreka "KubepJlernnka" - 3To HayqHas 3J€KTPOHHAS
O6ubaroTeka, MOCTPOEHHAs Ha Mapaaurme OTKpbITo Hayku (Open Science), OCHOBHBIMU
3aJayaMil  KOTOPOW SIBJISIETCS TONYJSIpU3alldsl HAayKd W HAYYHOH JeSTEIBHOCTH,
OOIIIECTBEHHBIH KOHTPOJITb Ka4yecTBa HAYYHBIX nyOJIMKanuH, pasBuTHE
MEXIUCIUIUTMHAPHBIX HCCIICAOBAHUHM, COBPEMEHHOTO WHCTHTYTa HAayYHOW PEIECH3UH WU
MOBBIIIICHHE TUTUPYEMOCTH poccuiickoit Hayku. — URL: http://cyberleninka.ru/ — Pexum
JOCTYIIa: CBOOOTHBIM.

8.4. OOyuvaromumes  oOecniedeH  gocTyn  (yZaJeHHBIH — JIOCTyH) K
MH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAM:

— Hauuonansusiit OtkpbiTeiil YHUBepcuTeT "MHTYUT". BecninatHoe o6pa3oBanue.
[OnexTponHsii pecype]. — URL: https://intuit.ru/ — Pexxum goctymna: cBOOOIHBIH.

8.5. [lepeuenp mneUaTHBIX U3JAHUI, HCIOJIB3YyEMBIX B 00pa30oBaTeIbHOM
IpoLecce:

1. ITucemennsrit J[. T. KoHcnekT meknuii mo BeICIICH MatemaThke [TeKCT|: MOTHBIHA
kypc / [1. T. [lucemennsiid. - U3n. 20-e. - M.: Aiipuc IIpecc, 2025. - 608 c.: uin. - (Boicuee
obpaszoBanue). — ISBN 978-5-8112-6472-8:

2. [Mucemennsrit . T. KoHCeKT NeKiuii Mo BBICIICH MaTeMaTHKE: TIOTHBINA Kypc /

. T. ITucemennsrIit. - 19-e uzn. - M.: Aiipuc IIpecc, 2022. - 608 c.: nn. — ISBN 978-5-8112-
6472-8: - TekcT: HEOCPEICTBEHHBIN.

3. INucemennsiii JI. T. KoHcnekT nekmuii mo Beiciield MmatemaTuke [Tekcr]: [momHbIi
kypc] / . T. Ilucemennsriii. - 11-e u3a. - Mocksa: Aiipuc Ilpecc, 2013. - 603 c.: un. -
(Beicmiee oopazoBanme). — ISBN 978-5-8112-4866-7: 330 p., 351 p., 363 p., 394 p. - Tekcr:
HEINOCPEACTBEHHBIMN.

4. ITucemennniid [{. T. KoHCneKT JIeKnmii o BeICIICH MatemaThke [TeKCT|: moTHbIH
kypc/ 1. T. [Tucbmennslid. - 12-e uzn. - Mocksa: Aiipuc Ipecc, 2014. - 603 c.: . - (Beicuiee
obpazoBanme). — ISBN 978-5-8112-5257-2: 394 p., 383 p., 491 p., 462 p. - Tekcr:
HEINOCPEACTBEHHBIN.

5. INucemennsnii [. T. Koracnekt aexknuii mo BeIciieil MmaTemaTuke [ TeKCT]: mOTHBIN
kypc/ 1. T. ITucbmennslid. - 13-e uzn. - Mocksa: Aiipuc Ipecc, 2015. - 603 c.: . - (Beicuiee
obpazoBanme). — ISBN 978-5-8112-6043-0: 491 p., 433 p., 500 p., 540 p. - Texkcr:
HEINOCPEACTBEHHBIN.
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7. Ilncemennsiit Jl. T. KoHCHEKT JIEKIMI O TEOpUU BEPOSATHOCTEHN, MaTEMaTHYECKON
craTucTuke u ciydaipiM nporeccaM [Tekct] / JI. T. Ilucemennsii. - 11-e u3a. - Mocksa:
Aiipuc Ilpecc, 2024. - 288 c.: ui. - (Bsiciee oopazoBanue). — ISBN 978-5-8112-6085-0 : -
Tekcr: HenmocpeACTBEHHBIM.

8. ITucemennsbiit [l. T. KoHCHIEKT JIEKIIMIA MO TEOPUH BEPOSTHOCTEH, MaTeMaTUYECKOM
cratuctuke u ciydainbiM npoueccaMm [Teker] / 1. T. I[Tucbmennsrii. - 9-e u3a. - Mocksa:
Aiipuc-tipecc, 2020. - 287 c.: wi. - (Beiciee oopa3zoBanue). — ISBN 978-5-8112-6085-0: 584
p. - TekcT: HEenOCPEACTBEHHBIN.

9. Marematnueckuii ananus: yueOHoe nocooue. - Cankr-IlerepOypr: ITI'YIIC. - URL:
http://e.lanbook.com/books/element.php?pll_id=66398.U. 4: Psaapr: yue6. mocobue / B. B.
I'ap6apyk, 3. C. l'amanoBa, H. B. Jlammmunua, E. . Cnupugonos. - Cankt-IlerepOypr:
MI'VIIC, 2014. - 52 c. — ISBN 978-5-7641-0604-5: b. 11.

10. I'apbapyk, B. B. Marematuueckas craructuka [Tekct]: yueOHOe mocobue s
CTY/ICHTOB TEXHHUYECKMX BY30B: PexkomenmoBano Hay4HO-METOIMYECKMM COBETOM IIO
matemaTtuke By30B CeBepo-3amaga P® / B. B. I'ap6apyk, FO. 1O. Ilynsiuesa. - CaHkT-
[etepOypr: IIT'YIIC, 2012. - 55 c.: un. — bubmmorp.: c. 47. — ISBN 978-5-7641-0395-2 : 73
p- - TekcT : HenmocpeACTBEHHBIM.

11. WHTeHncuBHBIN Kypc Marematuku [Tekct]: yueOHoe mocobme. Y. 1 / E. A.
bnarosemenckas [u ap.]; @T'BOY BO II'VIIC. - Cankr-Iletep6ypr: ®I'bOY 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: HEMOCPEACTBECHHBIM.

12. WHTeHcuBHBIN Kypc Marematuku [Tekct]: yueObnoe mocobume. U. 2 / E. A.
bnarosemenckas [u ap.]; @I'bOY BO II'VIIC. - Cankr-Iletep6ypr: ®I'bOY BO IIT'VIIC,
2019. - 201 c.: ni., Tabn. - bubauorp.: c. 201. — ISBN 978-5-7641-1117-9. — ISBN 978-5-
7641-1383-8: 272.13 p. - TekcT: HEMOCPEACTBEHHBI.

13. Beicmas maremaruka. CTaHIapTHBIE 3a7a4d C OCHOBAMH TEOPUHU: ydeOHOE
nocobue ans By30B / A. FO. Bnosun, JI. B. Muxanesa, B. M. Myxuna [u ap.]. — 3-e u3z.,
crep. — Cankr-IlerepOypr: Jlanp, 2022. — 188 ¢. — ISBN 978-5-8114-9437-8. — Tekcr:
eKTpoHHBIH  //  Jlab:  27ekTpoHHO-OMOnMOTeuHas  cuctema. —  URL:
https://e.lanbook.com/book/195419 (nara oopamenus: 15.12.2025). — Pexum goctyma: st
aBTOPU3. MTOJIb30BATEIEH.

14. Munocues, B. b. Kypc marematuku uis TEXHUYECKHMX BBICHIMX Y4YEOHBIX
3aBeneHuit: yuebHoe nocooue / B. b. Munocues, B. I'. 3yokos, B. A. JIaxoBckuil. — 2-¢
3., uctp. — Cankr-IletepOypr: Jlanp, 2021 — Yacte 1: AHamuTuyeckas reoMeTpusl.
IIpenensl u psapl. DyHKIMM U TPOU3BOAHBIE. JINHelHas U BekTopHas anredpa — 2022, —
544 c. — ISBN 978-5-8114-1558-8. — Texkct: amekTpoHHBIH // JlaHb: SJIEKTPOHHO-
oubnmoreuynast cucrema. — URL: https://e.lanbook.com/book/211352 (nara obGparenus:
15.12.2025). — Pesxxum pocTyna: il aBTOPH3. OJIb30BaTEICH.

15. Munocues, B. b. Kypc MaremaTtuku Ui TEXHMUYECKMX BBICIIUX Y4EOHBIX
3aBefieHUN: yueOHoe ocodue / B. b. Munocues, B. A. Jlsixosckuii, A. 1. MapTbeiHeHKO. —
2-¢ u3n., uctp. — Cankr-IlerepOypr: Jlanb, 2021 — Yactp 2: OyHKIUN HECKOJIBKUX
nepeMeHHbBIX. MHTerpansHoe ucuucnenue. Teopus mons — 2021. — 432 ¢. — ISBN 978-5-
8114-1559-5. — Texkct: 2neKTpoHHbIH // JIaHb: 3IEKTPOHHO-OMONIMOTEYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/168571 (mata oOpamenus: 15.12.2025). — Pexum
JOCTYMA: JUIsl aBTOPHU3. TOJIb30BaTEIEH.

16. Munocne, B. b. Kypc mMaremaTuku [Uis TEXHWUYECKMX BBICIINX YYEOHBIX
3aBeneHuit: yueonoe nocooue / B. b. Munocnes, H. A. bepkos, B. I'. 3y0koB. — 2-e u3j.,
ucrip. — Cankr-IletepOypr: Jlans, 2021 — Yacte 3: JluddepeHnumanbabie ypaBHSHHS.
VYpaBHeHUst MaTeMaTudeckoi Gpusuku. Teopus ontumuzanuu — 2022, — 528 ¢. —

ISBN 978-5-8114-1560-1. — Tekcr: onekTpoHHBIA // JlaHb: 3JIEKTPOHHO-
oubmmoreuynast cucrema. — URL: https://e.lanbook.com/book/211358 (mara obOparenus:
15.12.2025). — Pesxum pocTyna: [Jisi aBTOPH3. MOJIb30BaTECH.



17. Ilymkaps, E. A. Kypc MaremMaTtuku A TEXHMYECKUX BBICHIMX YUEOHBIX
3aBefeHui: yueonoe mocooue / E. A. Ilymkaps, H. A. bepkos, A. . MapTteiHeHko. — 2-¢

usn., ucnp. — Cankr-IlerepOypr: Jlanb, 2021 — Yacte 4: Teopusi BEpOSITHOCTEH u
Marematnueckas cratuctuka — 2022, — 304 ¢. — ISBN 978-5-8114-1561-8. — Tekcr:
nekTpoHHb  //  JlaHb: JNMEeKTPpOHHO-OMOMMoTeynass  cucrema. —  URL:

https://e.lanbook.com/book/211382 (nara oopamenus: 15.12.2025). — Pexum gocrtymna: st
aBTOPU3. I10JIb30BATEIICH.

18. TI'apGapyk, B. B. Pemenue 3amad mo mareMaruke. AJanTHBHBIA Kypc IS
CTY/ICHTOB TEXHHUYECKUX BY30B [ DJIEKTPOHHBIH pecypc]: yuedHoe mocodue / B. B. 'apbapyk,
B. U. Ponun, U. M. ConoBbeBa. - 3-¢ u3., ucnp. - Cankr-Ilerepoypr: Jlanp, 2021. - 688 c.
-URL:
https://e.lanbook.com/book/174292https://e.lanbook.com/img/cover/book/174292.jpg. -
ISBN 978-5-8114-7174-4: b. 1.

8.6. [Tepeuens pecypcoB HHGPOPMAITMOHHO-TEICKOMMYHUKAIIMOHHOW — CETH
«MHTEpHETY, NCIIOB3YEMBIX B 00pa30BaTEILHOM IPOIIECCE:
- JInunbiii kadbuner DUOC [DnextponHsIil pecypc]. — URL: my.pgups.ru — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BaTEIICH;
— DnekTpoHHas nH()OpPMAMOHHO-00pa3oBaTellbHAs cpena. [ DICKTPOHHBIA pecypc].
— URL.: https://sdo.pgups.ru — Pesxxum octyna: /uis aBTOPHU3. MOJIb30BATEICH;

Pa3pabotunk nporpammel,

JOIICHT E.N.CniupugoHoB
16 siuBapst 2026 .


https://sdo.pgups.ru/
https://sdo.pgups.ru/

