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

Pabouas nporpaMma paccMOTpeHa U YTBEpIKICHA Ha 3acejaHuu Kadeapsl
«Bovicwasn mamemamuxay
ITporoxon Ne 4 ot 17 nexkaOps 2024 r.

3aBenyromnui kadeapoit
«Buvicuwas mamemamuxay E.A. Bracosewernckas
17 nexabps 2024 r.

COI'JTACOBAHO

PykoBoautens OITOIT

«I"py30BBIEC BaroHbI.

«TexHomorus Npou3BOACTBA U PEMOHTA

IIOJIBUYKHOTO COCTaBa» FO.11. boponenxo
17 nexabps 2024 r.

COI'TTACOBAHO

PykoBonutens OITOII
«JIOKOMOTHUBBI» JI.H. Kypunkun
17 nexabps 2024 r.

COT'JTACOBAHO

PyxoBonurens OITOII

«ONEeKTPUYECKUI TPAHCIIOPT JKEIE3HBIX

JIOpOor», «BBICOKOCKOPOCTHOW Ha3eMHBII A.M. Escmaghves
TPAHCIIOPT»

17 nexabps 2024 r.



1. leau u 3aga4m TUCHHUILTHHBI

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

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

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

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

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

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

— pa3BUTHE CHOCOOHOCTH CaMOCTOSITEILHO pPa30upaThcsi B MaTeMaTHYECKOM  arapare,

coJiepKaleMcs B JINTEPAType, CBA3aHHON CO CIEMATbHOCTBIO CTYACHTA.

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

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

HHI[I/IKZITOPLI JOCTHIKCHUSA

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

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

OIIK-1.1.2 3naem memoowi Obyuarowuiics 3Haem:

MamemMamuyeckoeo — AHAIU3A | meopemuyecKkue, paciemmuvie U IKCHePUMEHMATbHbLE MemOoObl
npu  peuleHuu UHNCEHEPHLIX | MamemMamuiecko20 aHaIu3d, UCNoab3yemble NPU peueHuu
3a0ay 8 NPOQheccUOHANbHOU | UHICEHEPHBIX 3A0ay 8 NPODeCCUOHALHOU 0esimelbHOCMU NO
oesimenbHOCmu CeOYIOUWUM PA30enam:

Jlunevinasa aneebpa u aHarumuyeckas 2eomempusi;
Mamemamuueckuu ananus;

Jughghepenyuanvuvie ypasHenus,

Yucnosvie u GyHKYUOHAIbHBLE PAODL,

Teopus eeposimnocmeni U MamemMamuyeckas Cmamucmuxa,




3. MecTo AUCHHUILINHBI B CTPYKTYpe OCHOBHOM NpodecCHOHATbHOM

o0pa3oBaTeJIbHOM MPOrPaMMbI

JlvucumIuimHa OTHOCUTCS K 00513aTEIbHOM YacTH.

4. O0beM TUCHMILUIMHBI U BUbI Y4eOHOH padoThI

Jlnst ouHO# PopMBbI 00ydeHUs

Buna yueOHo# padoThI f:gg 1 ZMOHyﬂbg 2
Konraktnas pabota (1o BugaM y4eOHbIX
3aHITHH) 288 80 80 64 64
B ToM uucne:
—  nexruu (JI) 128 32 32 32 32
— npaktuueckue 3anatus (113) 128 32 32 32 32
— nabopaTtopHbie paboTsl (JIP) 32 16 16 - -
CamoctostenpHas padora (CPC) (Bcero) 212 60 64 44 44
KoHTtposb 112 4 36 36 36
dopma KOHTPOJIs (IPOMEKYTOUYHON aTTECTALINN) 3 €] 3 €]
OO01ast TPYA0EMKOCTB: Yac / 3.€. 612/17 | 144/4 | 180/5 | 144/4 | 144/4
Jig 3a04HOM (hOpMBI 00yUEHHS
(m7st BCexX crenuaibHOCTEeH KpoMme « TeXHOIO0THs MPOU3BOACTBA U PEMOHTA
MOJIBUKHOTO COCTaBay U «BBICOKOCKOPOCTHON Ha3eMHBIN TPAHCIIOPTY).
Monyab
. Bcero
Bun yueOHoii paboTbl 4ACOB 1
Ceccns 1 Ceccnst 2 | Cecensi 3 | Cecensil | Cecensi 2
KonTakTHas pabota (o Bugam yueOHbIX
3aHATHI) 58 4 14 8 16 16
B ToM uucne:
—  nexuun (JI) 28 2 6 4 8 8
— mnpakTtuueckue 3anarus (I13) 26 2 4 4 8 8
—  nabopatopHsie paboTs! (JIP) 4 0 4 0 0 0
CamocTtosrensHas padora (CPC) (Bcero) 523 104 90 91 119 119
KonTtpop 31 - 4 9 9 9
®opma KOHTPOJIS (IPOMEKYTOUHON 3 €] 5 5
aTTeCcTallln)
108/3 | 108/3 | 108/3 | 144/4 | 144/4
OO61mas TpyA0eMKOCTh: 4ac / 3.e. 612/17 30479 288/8
Ipumeuanue: «@opma konmponsy — skzamen (3), 3auem (3)
5. CTpykTypa u coep:KaHue TUCHUINIUHBI
5.1. Pa3gensl TUCHUIUIMHBL ¥ COJIEPKAaHUE pACCMAaTPUBAEMBIX BOITPOCOB
Jlnst ouHOM PopMBI 00yueHUs
o HaumeHoBaHue HNuauxkaropsl
I /;1 pasjaeia Conep:xanue pasaena ROCTHAEHHA
AUCIHUTLINHBI KOMIeTEeH Uit
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, IT'aycca u  MaTpu4HBIM.
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 JIMHEHHOTO MPOCTPAHCTBA.
IIpakTHyeckoe 3ansaTHe 1. JleiicTBus ¢
MaTpHUIlaMHU. Boruncnenue
omnpexaenuteneid. Pa3bop mpumepos
turnoBoro 3aaanus 1 (1, 2) uz T3 Nel.
IIpakTnyeckoe 3anusitue 2. O6paTHas
Marpuna. Bemmonnenue 3ananus 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 aNredpanyecKkux
ypaBHeHM. Pa300p THUMOBBIX 3a/1aHUi
2,3, 4u5u3 T3Nel.

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

Jleknmusi 4. Tlpsimas Ha TUTOCKOCTH.
YpaBHeHHs TpAMOW. YTrou 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.

OIlIK-1.1.2




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 A0 NpAMOW U 10
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 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
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. 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.

OIlIK-1.1.2




Jleknmua 14. ®dopmyma Telinopa ¢
OCTaTOYHbIM  4WIEHOM B  (opme
Jlarpanxa. Pa3noxxeHue s1neMeHTapHbIX
¢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.
KomiiekcHble yucia u geiicTBUA 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,
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.
IIpouzBosaHble GyHKINH, 3a1aHHBIX
MapaMeTpUUecKH 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.
HccnenoBanue GyHKIHA ¢ 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.
CamocrosiTeJbHast pabora.
BexktopHass ~ QyHKIHMS ~— CKaJSpHOTO
aprymenTa. KacarenbHass K KpHUBOMl U
HOpMaJbHas MI0ockocTh. CrienuanbHbIe

(GyHKIHN.

Mooyns 2

MareMaTH4eCKU
anaims, 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 ITePEMEHHOM.
Jlekuust 23. MHOTOUJIEHBI, TEOpEMA
Be3sy, ocHOBHas Teopema BBICIIICH
anreOpbl. PaznoxxeHre MHOrOwIeHa Ha
MHOXkUTENN. Pa3noxenne
panMoHanbHBIX Jpo0eit Ha mpocTenIme
npobu. UnterpupoBanue
panroHaIbHBIX Jpo0eit.

Jlexuus 24. UaTerpupoBanue
HEKOTOPBIX UPPALMOHATBHBIX U
TPaHCICHICHTHBIX (PYHKIINH.

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

OIlK-1.1.2




BBIUUCIICHUS ONPEEICHHbBIX
HUHTETPAaJIOB.

Jlexkmus 26. 3aMeHa mepeMeHHON 1
WHTETPUPOBAHUE T10 YACTS 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 TOBTOPHBIM
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 JJIMHE 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 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 PYHKITUH 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 CKAISIPHOTO noisi. Pa3dop
3amaHuil S u 6 u3 T3 Ne3.
IIpakTHYeckoe 3aHsATHE 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
TPUTOHOMETPHUYECKUX (DYHKIINH.
Pa36op 3ananus 1 (8, 9, 10) uz T3Ne4.
IIpakTuyeckoe 3ansiTue 27.
OnpeneneHHbI HHTErpal.
HecoOcTBeHHbIE HHTErpabl 11O
HEOrPaHUYEHHOMY IIPOMEXYTKY.
Paz6op 3amanus 2 u3 T3Ne4.
IIpakTnueckoe 3ansiTue 28.
HecoOcTBeHHbIE HHTErpabl OT
HEOrpaHMYEHHBIX (QYHKIIMH.
IpakTuyeckoe 3ansiTue 29.
Brrunciienue ABOMHBIX U TPOMHBIX
nHTerpaios. [loBropHoe
uHTerpupoBanue. Paz6op 3ananus 3 u3
TPNe4.

IIpakTnuyeckoe 3ansitue 30. 3ameHa
[IEPEMEHHOM B ABOMTHOM U TPOMHOM
UHTeTrpaje.

IMpakTuyeckoe 3ansiTue 31.
MexaHnuecKue U TeOMeTpHUECKUe
MPUIIOKEHNS TBOMHOTO U TPOHHOTO
UHTerpaja.

IpakTuyeckoe 3ansiTue 32.
Brrunciienne KpuBOJIMHENHBIX
unterpasioB 1 u 2 poaa. Pazoop
3ananus 4 uz TPNed. [Tpumenenue
¢dbopmyiel ['puna-OcTtporpaackoro st
BBIUUCIICHUS] KPUBOJIMHEHHOTO
uHTerpaia 2 poaa. HezaBucumocTtsb
KPUBOJMHEWHOT0 MHTETpaja Mo
KOOpAWHATaM OT ITyTH
WHTETPUPOBAHMUSL.




JlabopaTopHoe 3ansitue 9-10-11.
OcHOBHBIE METOIbI BEIYUCIICHHS
OTpe/IeNICHHBIX HHTETPAJIOB.
JlabopaTopHoe 3ansitue 12-13.
I'eomeTpuueckue u MEXaHUYECKHE
MIPWIOKECHUS OTIPEICIICHHOTO
WHTerpaa.

JlaGopaTopHoe 3ansitue 14-15.
[Ipocreiimme crocoOb!
MPUOIMKEHHOTO BBIYUCIICHUS
OIpeIeIEHHOr0 UHTEerpaia (METO b
MPSIMOYTOJIBHUKOB, TPATICIIUN,
Cumrncona).

JlabopaTopHoe 3ansTue 16.
JlaGopaTopHas pabota «HTerpasl.
[TpubnmkeHHOE BBIYUCIICHUE
OTIpeICIEHHOTO UHTErpaay.
CamocrosiTesibHast padoTa.
KacarenpHast III0CKOCTh U HOPMAJTb K
MMOBEPXHOCTHU. Y CIIOBHBIN HKCTPEMYM.
OyHKIWH, HE HHTETPUPYEMEIC B
KkBazparypax. aTerpaisi ¢
MIEPEMEHHBIMHU TPECIIaMHu.
[ToBepxHOCTHBIE HHTETpAJIBI | 1 2
pona. ®opmyna Octporpaackoro-
l'aycca.

Mooyns 3

Huddepenunanbabie
YPaBHEHUH.

Jlexuus 33. 3amaun, IpUBOIAIINE K
Qg QepeHIMaIbHbBIM YpaBHEHHM.
HNuddepennmaibapie ypaBHEHUS
nepBoro nopsiaka. 3agava Komm.
Teopema cymiecTBOBaHUS U
€IMHCTBEHHOCTH PELIeHHUs 3a7auu
Komm.

Jlekuusi 34. OCHOBHBIE KIJIACCHI
ypaBHEHHI, HHTETPUPYEMBIX B
KBaJ[paTypax: ypaBHEHUS C
pa3AeTAIOMIUMUCS TIEPEMEHHBIMU H
OJTHOPOJTHBIE.

Jlexuus 35. JluHelHBIC /1.y. IEPBOTO
NopsiiKa U J.y. B TIOJTHBIX
nuddepennmranax.

Jlexuus 36. luddepenunanbuoie
ypaBHEHHUSI BBICIIIUX MOPSIKOB. 3a1ada
Kommu. [TonsiTHE 0 KpaeBbIX 3aauax.
YpaBHEHUS, OMTYyCKAIOINE TOHKEHHE
nopsiKa.

Jlexuus 37. Jluneiinsre

Qg depeHaIbHbIC YpaBHEHUS:
OJTHOPOJIHBIE ¥ HEOTHOpOoaAHBIE. O01Iee
pemenne. yHnameHTagbHas CUCTEMA
penieHui.
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Jleknusn 38. Meton Jlarpanxa
BapHvalu IMOCTOSAHHBIX. JINHElHbIE
nuddepeHnraIbHbIe YPaBHEHUS C
MOCTOSTHHBIMU K03 punimeHramu.
Jleknus 39. YpaBHEHHS C MpaBOr
4acThIO crienuanbHoro Bujaa (1-pii
YaCTHBIA CTydan).

Jlexuus 40. YpaBHeHUs ¢ npaBoii
YaCThIO CIICMAIBHOTO BHa (2-01
YaCTHBIN ClTy4yail u oOmmid ciryyaii).
Jlekmnusn 41. HopmanbsHasi cucrema
Qg QepeHIranbHbIX ypaBHEHUH.
3agava Ko u Teopema
CYIIECTBOBAHMS U €ITMHCTBEHHOCTH.
CucteMbl TMHEHHBIX

QG QepeHIraIbHbIX YPaBHEHUH C
MTOCTOSTHHBIMH KO3 (UIIUCHTAMH.
Meton Diinepa ais peleHus: CHCTEM
JTMHEHHBIX TU(PepeHITHaTbHBIX
YpaBHEHUH.

Jlexuus 42. OnepanonHoe
ucuucinenue. OpuruHaibl ¥ UX
n3o0paxxenus. CBoicTBa
npeobpazoBanus Jlamnaca. Tabmuia
OpPUTMHAJIOB U U300paKeHUH.

Jlexkuus 43. Pentenune

Qg depeHInaIbHbIX YPaBHEHUN U
CHCTEM ONEPATOPHBIM METOJIOM.
IpakTuyeckoe 3ansitue 33. Pemenue
J.y. C pa3JIeNIAIOUMMKCS IEPEMEHHBIMU
Y OJTHOPOHBIX J1.y. IEPBOTO MOPSIKA.
Paz6op 3ananuii 1, 2 u 3 uz T3NeS.
IpakTuyeckoe 3ansitue 34. Pemenue
JMHEWHBIX JI.y. IEpBOTO MOpsKa,
ypaBHEHUN bepHYUIM U A.y. B MOJHBIX
muddepennmanax. Pa3dop 3aganuii 4, 5
u 6 u3 T3Ne5.

IIpakTnuyeckoe 3ansitue 35.
JuddepennnanbHble ypaBHEHUS
BBICIIMX MOPSIKOB. Y paBHEHHUS,
JIOTTyCKAIOIINE MTOHIKEHHUE TIOPSIIKA.
Paz6op 3amanuii 7 u 8 uz T3NeS.
Ipakruyeckoe 3ansitue 36. Pemenue
JTUHEHHBIX OJTHOPOJIHBIX JI.Y. BTOPOTO
MOpSI/IKA C TIOCTOSTHHBIMU
kodpunmentamu. Pazdop 3aganus 9
n3 T3NeS.

IIpakTuyeckoe 3ansitue 37. Meron
Jlarpamxa JJisl penIeHus JINHEHHBIX
HEOJHOPOHBIX J.y. BTOPOTO MOopsiaKa ¢
MOCTOSIHHBIMU KO3((pUliieHTaMu.
Paz6op 3amanus 11 u3 T3NeS.




IIpakTHyeckoe 3ansaTue 38-39.
Pemenue nuHEeMHBIX HEOJHOPOIHBIX
J.y. BTOPOI0 MOPsiAKa ¢ TOCTOSTHHBIMU
koa¢pdunmentamu. Pa3zdop 3ananuii 10
n 12 n3 T3NeS.

Ipakruyeckoe 3ansitue 40. Pemmenue
CUCTEM JIMHEHHBIX YPaBHEHUH.
Meronom Ditnepa.

IIpakTHyeckoe 3ansTHe 41.
Opurunansl 1 n3o0paxenus. Tabnuma

n3o0pakeHuil. Perenune TMHEHHBIX [1.Y.

OTIepPAITMOHHBIM METOJIOM.
IIpakTuyeckoe 3ansaTue 42. PemeHue
CUCTEM JIMHEHHBIX JI.y. OTIEPAI[MOHHBIM
METOJIOM.

CamocrosiTesibHas padora.
UucneHHbIe METO/IbI PEIICHUs

g hepeHIMATBHBIX YPAaBHCHHUH U
CHCTEM OOBIKHOBEHHBIX

b depeHIMaTbHBIX YpaBHEHHI.

YucnoBeie U
(yHKIIMOHATILHBIC
PAIBL.

Jlexmusn 44. Yucnoble psabl.
CxoaumocTh U cymMMa psijia.
Heo0OxonuMoe ycroBue CXOAUMOCTH.
JlelicTBUA CO CXOASUIMMUCS PSIAAMHU.
Psizipl ¢ ONIOXKUTENBHBIMU YICHAMM,
MPU3HAKU CXOAUMOCTH.

Jlexmus 45. 3HakorepeMeHHbIE PSIJIbI,
PAIBI C KOMIUIEKCHBIMH YJIEHAMHU.
AGCout0THAs U yCIIOBHAS CXOJIUMOCTb.
[Ipu3znak JleitOuuna. CpoiicTBa
abCOJIIOTHO CXOASIIMXCS PAIOB.
Jlexuusi 46. ®yHKINOHATIBHBIE PSIJIBL.
Ob6nacte cxonumoctu. PaBHOMepHast
cxoaumocTs. [Ipusnak Belepuirpacca.
CBolicTBa paBHOMEPHO CXOSIINXCS
PAIOB: HENIPEPBIBHOCTH CYMMBI Psa,
g depeHIMpoBaHUE U
UHTErpupoBaHue psAoB. CTEIIEHHbIE
psanel. Teopema Abens. Panuyc u kpyr
CXOOUMOCTH.

Jleknus 47. Psast Teiinopa u
Makinopena. Paznoxxenue
3JIEeMEHTapHBIX (PYHKIMH B CTENICHHBIE
pansl. [punoxenus psaos.

Jlexuus 48. Psier Oypee.
I'apmoHnueckuii ananus.
IpakTuyeckoe 3ansiTue 43.
HccnenoBanue cX0IMMOCTH YMCIOBBIX
PAI0B. PbI ¢ MONOKUTETHHBIMU
yieHamu. Pa36op 3aganus 1 u3 T3Ne6.
IIpakTHyeckoe 3ansTHe 44.
HccnenoBanue cXoIMMOCTH
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3HAKOUYEPETYIOIUXCS U
3HAKOMIEPEMEHHBIX psiaoB. Pazbop
saganus 1 uz T3Ne6.

IIpakTnyeckoe 3ansTHe 45.
HaxoxaeHnue nateppana cCXoAUMOCTH
creneHHoro psaa. Psaast Teinopa u
Makinopena. Paznoxxenne QpyHkIuu B
creneHHOH pan. Pasbop 3amanuii 2 u 3
n3 T3Ne6.

IIpakTuyeckoe 3ansaTue 46.
[Ipumenenue psa0B K NPUOTUKEHHBIM
BeruncieHusM. Pa3oop 3ananus 4 u3
T3Neb.

IIpakTuyeckoe 3ansaTue 47-48. Pssr
®Oypne. Pazdop 3amanus 5 uz TINe6.
CamocrosiTesibHasi padoTa.
IIpakTyecknii TapMOHUYECKUN
aHaJIN3.

Mooyns 4

Teopus
BEPOATHOCTEHN U
MaTeMaTHyecKas
CTaTHCTUKA

Jlexuus 49. [IpoctpancTBo
AJIEMEHTaPHBIX COOBITHI. AlreOpa
coObITU. BeposaTHOCTD.
AKCHOMaTHYECKOE MOCTPOECHUE TEOPHH
BEPOSITHOCTEM.

Jlexmus 50. DnemeHTapHas Teopus
BepoaTHocTel. Kitaccuueckoe u
reOMETPHUECKOE OIpeieIeHre
BEPOSITHOCTH.

Jlexkuus 51. ®opmyna noaHoOU
BepoaTHocTH. Popmyna baiieca.
Jlexkuus 52. Cxema bepnymnu.
Teopewms! Ilyaccona n Myaspa-
Jlamutaca.

Jlexuusi 53. [lyckpeTHbIe CIy4aliHbIC
BenM4HUHBL. DyHKIUSA paclpeneacHus U
ee cBoicTBa. MaTemarnyeckoe
OKUJAaHUE U JUCTIEPCUS TUCKPETHOM
CIIy4allHOM BEJIMYHHBI.

Jlexuusi 54. HenpepbIBHBIE ClTy4yaiiHbIe
BeIM4UHbI. DYHKIUS pacipeieieH s,
IJIOTHOCTH BEPOSITHOCTH UX
B3aUMOCBSA3b U CBOMCTBA.
MaremaTnueckoe 0XKHIaHuE U
JUCIIEPCHS HENTPEPBIBHOM CITy4aiiHOM
BEJINYMHBI.

Jlekums 55. 3akoHBI pacnpeaeacHus
JUCKPETHOH CIIy4aiiHOW BEJIMYUHBI:
omHoMHaNbHBIN, [Tyaccona.

Jlexuusi 56. 3aKoHbI pacripeieneHus
HENPEPHIBHOW CITy4YallHOW BEJIMYHMHBI:
II0KA3aTeNIbHBIM, PABHOMEPHBIM.
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Jleknus 57. HopmansHoe
pacIpenesieHle U €ro CBOMCTBA.
IIpaBuio Tpéx curma.

Jlexuusi 58. 3akoH O6ONBIINX YUCEIT.
Hepasenctpa UeOblmena.

Jlexuus 59. Teopembl bepaymnu u
YeOnlmena.

Jlexuus 60. LlenTpanbHas npenenbHas
teopeMa JlsnmynoBa. Teopema MyaBpa-
Jlamuaca.

Jlexnus 61. I'enepanbHast
COBOKYITHOCTh M BBIOOpKA.
Bapuanuonnsiii psaa. ['uctorpamma,
SMIHUpHUYEcKast GyHKIUS
pacripeiesnieHus1, BHIOOpOUHasi CpeiHss
U IUCTIEPCHs.

Jleknus 62. CTaTUCTUYECKUE OLICHKHU:
HECMEUICHHBIC, YPPEKTHBHBIE U
cocTosTeNbHbIE. [lorpemHocTs OeHKH.
JloBepuTenbHas BEPOSITHOCTb U
JIOBEPHUTEIBHBI HHTEPBAIL.
Omnpenenenue He0OX0IUMOI0 00beMa
BbIOOpKH. ToueuHbIe OIICHKH
MaTEeMaTHYeCKOro OXKUIaHUs U
TMCTIEPCHUH.

Jlexmnus 63. [loHaTHE O KPUTEPHAX
cornacwust. [IpoBepka rumotes o
paBeHcTBe j1oiel u cpegHux. [IpoBepka
THITOTE3 O 3HAUYECHUH MTapaMeTPOB
HOPMAaJILHOTO PACIpeeeHHS.
[IpoBepka runoressl 0 BUAE
pacripeiesieHusl.

Jlexuus 64. [IprHINTT MaKCHMAIBHOTO
MIPaBONOI00US M METO]] HAUMEHBILIUX
KBaJ[PaTOB.

IIpakTnuyeckoe 3ansitue 49. AnreGpa
coObITuii. Onpeienenne BEpoITHOCTH.
Paz6op 3amanus 1 u3 T3Ne7.
IMpakruyeckoe 3ansiTue 50.
Knaccnyeckoe onpezneneHue
BeposTHOocTH. Pa3bop 3ananus 2 u3
T3Ne7.

IIpakTnueckoe 3ansaTue 51. Teopemsl
CJIO’KEHUS U YMHOKEHUS
BeposaTHocTel. HezaBucumMbie coObITHS.
Paz6op 3amanmii 1 u 2 uz T3Ne7.
IIpakTuyeckoe 3ansitue 52. opmyna
MIOJTHON BEPOSITHOCTU U (popmyIia
baiikca. Pa306op 3ananuii 4 u 5 u3
T3Ne7.

IpakTuyeckoe 3ansiTue 53. Cxema
bepuynnu. Paz6op 3ananus 6 uz T3Ne7.




IIpakTHyeckoe 3ansaTue 54. Cxema
Beprynnu npu GoabIINX 3HAYSHUAX N.
Pa36op 3amanus 7 uz T3Ne7.
IIpakTnyeckoe 3ansTHE 55.
JlucKkpeTHbIE CiydailHble BETUYUHBI
(1.c.B). @yHKIMA pacipeiesCHuUs.
CocraBiieHre 3aKkoHa pacipeaeaeHus
1.C.B.

IIpakTHYeckoe 3aHsATHE 50.
UYucnoBble XapaKUEPUCTHKU 11.C.B.
Paz36op 3amanus 8 uz T3Ne7.
IIpakTnyeckoe 3ansiTHE 57.
HenpepbiBHas ciaydaitHas BeIMYMHA
(1.c.B). OyHKUHUS MIIOTHOCTH
pacmpeseneHus u ee cBsi3b ¢ GyHKIHeH
pacnpezeneHusl.

IIpakTHyeckoe 3ansTHe 58.
UYucnoBble XapaKTEPUCTUKH H.C.B.
Paz6op 3amanus 9 u3z T3Ne7.
IIpakTnyeckoe 3ansaTue 59. 3aK0HbBI
pacnpeseneHus 1.c.B. ¥ H.C.B.:
ounoMuanbHbIi, [lyaccona,
PaBHOMEPHBIN U MTOKA3aTEJIbHBIM.
IIpakTuyeckoe 3ansaTue 60. Penenue
3a7a4 Ha HOPMAJIbHBIN 3aKOH
pacnpenenenus. Paz6op 3aganus 8 u3
T3Ne7.

IIpakTnuyeckoe 3ansitue 61.
[lepBuunas 00paboTKa BEIOOPKHU.
ITonuron yacror. I' pynnupoBanHas
BbIOOpKA. ['ucTorpamMma.
OMmnupuyeckas QyHKINs
pacrnipenenenus. Pazoop 3ananuii 1, 2 u
3 T3Ne8.

IpakTuyeckoe 3ansiTue 62.
YucaoBble XapaKTEPUCTUKH BEIOOPKH.
IpakTuueckoe 3ansiTue 63.
ToueuHble U NHTEPBAJIBHBIE OLIEHKU
MaTeMaTHYeCKOIro OKUIaHUs U
JUCIIEPCUH T€HEPAIBHOM
coBokynHocTU. Paz0op 3ananuii 4, 5 u
6 n3 T3Ne§.

IMpakTuyeckoe 3ansaTue 64. [IpoBepka
TUIOTE3bI O BUJE PACIIPEIEICHHUS.
Kpurepuii [lupcona. Pa3z6op 3aganus 7
n3 T3Ne§.

CamocrosiTesibHas padora.
CiyuaiiHblli BEKTODP U €r0 YHCIIOBBIE
XapakTepUCTUKH. KoppersanrnoHHbIN
MOMEHT U KO PHUIUEHT KOPPEIALUH.
Perpeccus. KoppenssunoHHbIN 1
perpeccuoHHbIN ananu3. Meron




HauMEHBIINX KBaJIpaToB.
Craructuueckuil aHaiu3
SMIUPUYECKON MPOCTON JTUHEUHOM
perpeccuu.

Jis 3a04HOM (hOpMBI 00yUeHHS (U Bcex crienuanbHocTel kpome «TexHomorus
IIPOM3BOJICTBA U PEMOHTA MOJIBUYKHOTO COCTaBay U «BBICOKOCKOPOCTHOIN Ha3eMHBIN
TPAHCIIOPT»).

e HauMenoBanue HNuaukaropsbl
I /;1 pasnena Conep:xanue paszjiena JTOCTHKEeHHUS
JUCIUILINHBI KOMIIEeTeHIHii

Mooyns 1

1 Jluneiinas anre6pa u | Jlekuusi 1. Matpunbl u 1eidcTBHUsI HaJl
aHAIUTHYCCKAs HUMH. OObpatHas MaTpuIa.
reoMeTpuUs Onpenenureny U UX CBOWCTBA.
Pemenue CHUCTEM JIMHENHBIX
anreOpanvyeckux YpaBHEHH: METObI
Kpamepa, T'aycca u  MaTpu4HBIN.
Teopema Kponekepa-Kanemnu.

[IpsimMas ¥ TUIOCKOCTh B TPEXMEPHOM
MIPOCTPAHCTBE.

Jlexuusi 2. BekTopsl U TUHEHHBIC
omneparuu HaJ HUMH. CKalapHOe,
BEKTOPHOE U CMEIIaHHOE
mpou3BeieHns BeKTopoB. [Ipsamas u
IIJIOCKOCTh B TPEXMEPHOM
MIPOCTPAHCTBE.

IpakTuyeckoe 3ausitue 1. JlelicTBus ¢
MaTtpuiiamu. Beraucienue
onpenenutenein. OOpaTHas MaTpuIia.
Pemenne cucrem JIMHEHHBIX
anre0pandecKux ypaBHEHUM: METO]]
Kpamepa, ['aycca u MaTpuuHbIi METOT
peIIeHUs] CUCTEM.

[Ipsimast ¥ IOCKOCTH B IPOCTPAHCTBE.
JlaGopaTtopHas padota 1.
«Haxoxnenne oOpaTHOM MaTPUIIBI».
CamocrositesibHasi  padora. BekTopsl.
CkansipHOe, BEKTOPHOE U CMEIIAHHOE
MIPOU3BEICHUSI BEKTOPOB.

CoOcTBeHHBIE UnciIa U COOCTBEHHBIE
BEKTOPBI MaTPHII.

KpuBbie BTOpOro mopska:
OKPY>KHOCTb, DJITUIIC, THIEpOOIIa.
ITonspHas crucreMa KOOpJIMHAT.
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2 Matemaruueckuit Jlexuus 3. HenpepeIBHOCTH (yHKIIUH B
a”anu3, Yacts 1. TOuKe 1 Ha oTpe3ke. [IpaBuna u
¢dhopmyibl tuddepeHupoBaHus. OIK-1.1.2
Tabnuia npou3BOJHBIX.
Juddepenunan u ero reoMeTpuIeCcKuii
cMbicil. [IpousBoaHbIe U

g depeHIanbl BHICIINX MOPSIIKOB.




Jleknus 4. DKcTpeMyMbl (YHKITAN.
Heo0OxonuMble U JOCTATOYHBIC YCIOBHS
AKCTpeMyMa. ACUMITTOTHI (PYHKITUH.
OOmast cxema ucciae10BaHus (PyHKITHH
Y TIOCTPOCHUS ee rpaduka.
IIpakTH4yeckoe 3ausTHE 2.
KommiekcHple uncna u 1elcTBUS Hal
HUMH. Brruucienue npou3BoaHBIX
CIIOXHBIX QpyHKIMH. Beraucienne
MIPOU3BOIHBIX BBICHINX MOPSIAKOB.
HccnenoBanue GyHKIMA U TOCTPOCHUE
rpadUKOB ¢ TOMOIIBIO TIPOU3BOTHOM.
CamocrosiTeibHas padoTa.
Crenunanpabie GyHKIIMH. BekTopHas
(GYHKIUS CKATSIPHOTO apryMEHTa.
KacarenbHast K KpuBOW U HOpMaJibHAS
IIJIOCKOCTb.

Marematuyeckuii
a"anu3, Yacts 2.

Jlexmus 5. Jludpdepennupopanue
(GyHKIMN HECKOJIBKUX EPEMEHHBIX,
YacTHbIE IPOU3BOIHBIE,
muddepeHmans.

[TepBooOpa3Has 1 HeoNpeAeIICHHBIN
nHrerpai. CBoiCTBa HHTETPaIOB.
[IpaBuia uHTErpUpOBaHUs U Ta0IMLIA
uHTerpaioB. IHTerpupoBanue no
4acTSIM U METO/J] 3aMEHbI IEPEMEHHOM.
Paznoxenue MHOrowIeHa Ha
MHOXxuUTENH. Pasnoxenne
panMoHanbHBIX Jpo0eit Ha mpocTenme
npoou. NuTerpupoBanue
panMoHaNbHBIX JpoOei.

Jlexuus 6. OnpeieNIeHHBIN HHTETPAT U
ero ceorcrea. Popmyna HerotoHa-
JleiiOHuUIIa ¥ ee TPUMEHEHUE AJIst
BBIYHCIIEHUS ONPENEICHHBIX
MHTErpaioB. 3aMeHa NEPEMEHHOH U
MHTErPUPOBAHNUE TI0 YacTsl B
OTpe/ieIEHHOM HHTErpae.
Brruncnenue 1BOMHBIX UHTETPAJIOB
MTOBTOPHBIM UHTETPUPOBAHUEM.
[lonsTHE 0 3aMeHE NEPEMEHHBIX B
JIBOMHBIX HHTErpAJIax.

IIpakTnyeckoe 3ansitue 3. Beruncienue
YaCTHBIX MTPOU3BOIHBIX.
HenocpencTBeHHOE UHTETPUPOBAHUE.
WNHTerpupoBanue 1no 4actsm.
WuTerpupoBanue 1pooHo-
palMOHATIBHBIX (PYHKIIHMA.
IIpakTuyeckoe 3ansiTue 4.
OnpeneneHHblil UHTErpal.
HecoOcTBeHHBIE MHTETPAIbI.
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IIpakTHYeckoe 3aHATHE 5.
BrrunciieHne ABOMHBIX UHTETPAJIOB.
JlaGopaTopHas padora 2.
«UuTerpansl. [IpubnmkenHoe
BBIUHCIICHHE ONPEEICHHOTO
HHTETpajiay.

CamocrosiTesibHasi padora.
KacarenbHast mockocTbh U HOpMaJb K
MMOBEPXHOCTHU. Y CIIOBHBIN SKCTPEMYM.
OyHKIWH, HE HTHTETPUPYEMEIC B
KBazpatypax. uTerpasi ¢
MepEMEHHBIMU TIpeIeTIaMU.
[Ipocreiimme crocoob!
MPUOIMKECHHOTO BBIUUCIICHUS
OTpeAeNIEHHOr0 UHTEerpaia (METO b
MPSIMOYTOJIbHUKOB, TPAMeIuii,
Cumricona). ['eomeTtpuyeckue u
MEXaHUYECKHE TPUITTOKECHUS
OIpEIEJIEHHOT0 NHTErpaa.

Mooy 2

Judbdepennmranbapie
YpaBHCHHSI.

Jlexuus 7. 3agauu, NpUBOASIIUE K
mQQepeHIMaTbHBIM YPaBHEHHIM.
Juddepenunansubie ypaBHEHUS
nepBoro nopsjka. 3anada Komm.
Teopema cylecTBOBaHUS U
€IMHCTBEHHOCTH pELICHUs 3a/1a41
Kouu. OcHOBHBIE K1acchl ypaBHEHUH,
WHTETPUPYEMBIX B KBaJ[paTypax:
YPaBHEHHUS C pa3eIOUMMUCS
[IEPEMEHHBIMH U OJTHOPOHBIE,
JIMHENHBIE J1.y. IEPBOTO MOPSIKA U 1.Y.
B MOJIHBIX Au(depeHnnanax.

Jlexuus 8. [luddepennnanpuele
ypaBHEHHS BBICIIMX MOPSIKOB. 3a1aya
Kommu. ITonsiTHE 0 KpaeBbIX 3aadax.
Jluneiinble nuddepeHranbHble
YpaBHEHUS: OJTHOPOJIHBIE U
HeoaHopoaHbIe. O0I1Iee perieHue.
@dyHaMeHTaIbHAas CUCTEMA PELICHUH.
Jlexuus 9. HopmanbsHast cucrema
muddepeHIranbHbIX YpaBHEHUH.
IpakTuyeckoe 3ansiTue 6. Permenne
1.Y. C pa3aeNaoIUMUCS IEPEMEHHBIMU
Y OJTHOPOJHBIX J1.Y. IEPBOTO MOPSAKA,
JUHEHHBIX 1.y. IEPBOTO MOPSIKA,
ypaBHeHU bepHyy 1 1.y. B OJHBIX
muddepeHmanax.

IIpakTnueckoe 3ansaTHe 7. Penienue
JMHENHBIX OJHOPOJHBIX JI.y. BTOPOTO
MOPSAJIKA C IOCTOSTHHBIMU
koapdunmentamu. Meton Jlarpanxka
JUISL peUIeHUs JIMHENHBIX
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HEOJIHOPOAHBIX JI.y. BTOPOTO MOPSIIKA C
MOCTOSIHHBIMU K03 (ppurimeHTamu.
IIpakTuyeckoe 3ansaTue 8. Pemenue
CHUCTEM JIMHENHBIX YPABHEHUI METOA0M
WCKITIOUYEHHUS.

CamocrosiTesibHas padora.
YucneHHOe HHTETPUPOBAHUE
OOBIKHOBEHHBIX AU epeHnnanbHbIX
ypaBHEHUH. YHCIEHHBIE METOBI
pEIICHUs CUCTEM OOBIKHOBEHHBIX
mudGepeHIMATbHBIX YPaBHEHUM.

Hucnosble u
(hyHKIIMOHATILHBIE
PAIBL

Jlekuus 10. YncnoBbie psiibl.
CxoxuMoCTh U CyMMa psizia.
Heo6xoanMoe yciaoBre CX0IUMOCTH.
JlercTBUSA CO CXOMSIIIIUMUCS PSIaAMU.
Psizipl ¢ IOJIOKUTENBHBIMA YICHAMM,
IIPU3HAKU CXOAUMOCTH.
3HaKonepeMeHHbIE psi/ibl. AOCOIOTHAS
U yCJIOBHAsl cX0uMOCTb. [Ipu3Hak
Jleiibanma. CoiicTBa aOCOIIOTHO
CXOZSIIUXCS PSLIOB.

IIpakTuyeckoe 3ansitue 9. Psipr ¢
II0JIOKUTEIIbHBIMU WIEHAMH, IPU3HAKH
CXOAMMOCTH. 3HAKOIIEPEMEHHBIE PSI/IbI.
CamocrosiTesibHas padora.
OynkimoHanbHbIe psibl. ObIacTh
cxogumocTtu. PaBHoMepHas
cxoaumocTs. [Ipusnak Beliepuirpacca.
CBolicTBa paBHOMEPHO CXOSIINXCS
PSAIOB: HEMPEPBIBHOCTb CYMMBI PsJIa,
nuddepeHIpoBaHUE U
UHTErpupoBaHue psaaoB. CTeneHHbIe
panbl. Teopema Abens. Paguyc u kpyr
cxoaumocTu. Pl Telmopa u
Makinopena. Paznoxxenue
9JIEMEHTAPHBIX (QYHKIMIA B CTEIIEHHbIE
psanel. [IpunoxxeHust psros.

Psager Oypee.
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Teopus
BEPOATHOCTEMN U
MaTeMaTH4ecKas
CTaTUCTHKA

Jlexuus 11. DnemenrtapHas Teopus
BeposiTHOCTEN. Knnaccuueckoe
onpezaeneHue BepositHoctu. opmyna
nojHou BepositTHocTH. Dopmyna
baiieca.

Jlexuus 12. Cxema bepnaymmm.
@DyHKIMS paclpeesIeHus, INIOTHOCTh
BEPOSITHOCTH MX B3aUMOCBSI3b U
CBOMCTBA.

Jlexuus 13. MaremaTtnueckoe
OKUJAaHUE U JUCIIEPCUS TUCKPETHOW U
HEMPEPHIBHOM CITy4allHOW BEJIMYHUHBI.
3aKOHBI pacIpeICICHHUS.
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Jleknus 14. T'enepanbHas
COBOKYITHOCTh M BBIOOpKA.
Bapuanuonnsiii paa. ['uctorpamma,
SMIHUpHUYEcKast GyHKIUS
pacripeienieHus1, BHIOOpOYHas CpeIHss
u aucrnepcus. JloepurenbHas
BEPOATHOCTb U JOBEPUTEIIbHBIN
UHTEpBAJL.

[pakTnyeckoe 3ansitue 10.
Kitaccnueckoe onpenenenue
BEPOATHOCTH. T€OpEMBI CII0KEHUSA U
YMHOKEHHS BEPOATHOCTEH.
IpakTuyeckoe 3ausitue 11. Dopmyna
MIOJIHOM BEpOSTHOCTH U (popmyra
baiikca. Cxema bepnymiu.
[pakTnyeckoe 3ansitue 12. YuciaoBbie
XapaKTEPUCTHUKU J1.C.B U H.C.B. 3aKOHBI
pacupeneseHus 1.C.B. ¥ H.C.B.:
ounoMuanbHbIi, [lyaccona,
paBHOMEPHBIN, HOPMaJIbHBIN.
IpakTnyeckoe 3ansitue 13. [lepuunas
o0paboTka BeIOOpKH. [ToMMTOH 9acToT.
I'pynnupoBaHHas BEIOOpKa.
['ucrorpamma. DMmnupudeckas
(GyHKUIMS pacnpeeneHus..

UucnoBble XapaKTEPUCTUKH BBIOOPKH.
CamocrosiTesibHas padora.
CrnyyaiiHblil BEKTODP U €r0 YHCIIOBbIE
xapakTtepucTuku. KoppensunoHHbii
MOMEHT U KO3 (UIIUEHT KOPPETSALUH.
Perpeccus. Koppensaunonusliii u
perpeccuoHHbIN aHanu3. Metox
HaMMEHBUINX KBaApaToB. TodeuHsle n
HMHTEPBAJIbHbBIE OLIEHKU
MaTEMaTHYECKOT0 OKUIaHUS U
JUCIIEPCUH TeHEPaTbHOU
coBOKyIHOCTH. [IpoBepka runoressl o
BHJIE pacnpenenenus. Kpurepuit
IInpcona. CtaTMCTUUYECKUI aHATIN3
SMIIMPUYECKOHN TIPOCTOM JINHEUHON
pEerpeccuu.

5.2. Paznensl AUCHUILIMHBI M BUABI 3aHATHH

J51s ouHO# popMBI 00yUEHUS

rij“; HanMeHoBaHue pa3aesia IMCUUILINHBI J 113 JIP CPC Bcero
1 | Jluneiinas anrebpa u 12 10 16 30 68
aQHATMUTUICCKAst TEOMETPHSI.
2 | Maremarnueckuii aHaiaus, Yacts 1. 20 22 0 30 72
3 | Maremaruueckuii ananus, Hacts 2. 32 32 16 64 144
4 | luddepenunanbHble ypaBHEHHUSI. 22 20 0 30 72




u/n HaumenoBanme pa3gesia IUCHHUIIIMHBI J 3 JIP CPC Bcero
5 | YucnoBsle 1 QyHKIIMOHAIBHBIE PSJIBL. 10 12 0 14 36
6 | Teopus BeposiTHOCTEI U 32 32 0 44 108

MaTeMaTHYeCKasi CTAaTUCTUKA.
Hroro 128 128 32 212 500

KonTpoJsb 112
Bcero (00mas Tpya0eMKOCTb, Yac.) 612

Jis 3a09HOM (hOpMBI 00yUeHHS (TSI BceX crienuanbHocTel kKpome «TexHomorus
IIPOM3BOJICTBA U PEMOHTA MOJIBUYKHOTO COCTaBay U «BBICOKOCKOPOCTHOIN Ha3eMHBIN
TPaHCIIOPT»).

r‘yi HaumenoBanue pasaesia TMCUHILIMHBI JI 113 JIP CPC Bcero
1 | Jlunetinas anrebpa u 4 9 9 96 104
AHATUTUICCKAsI TEOMETPHSL.

2 | Marematuueckuii ananus, Yacts 1. 4 2 0 98 104

3 | Marematnueckuii ananus, Yacts 2. 4 6 2 91 103

4 | InddepeHnmanpable YpaBHCHHUS. 6 6 0 80 92

5 UucnoBbie U GYHKIIMOHATBHBIC PSJIBIL. 2 2 0 39 43

6 | Teopus BepOSTHOCTEH U 8 8 0 119 135
MaTeMaTH4YeCcKas CTATHCTUKA.

Hroro 28 26 4 523 581

KoHTpoJb 31

Bcero (o61mas Tpya0eMKOCThb, yac.) 612

6. OHeHO‘lHLIe MaTepHuaJabl 1JIsA NPOBEACHUSA TEKYIIEro KOHTPOJIA YCIIEBACMOCTH U
l'[pOMC)KyTO‘IHOﬁ aTTeCTaliumn Oﬁy‘lalOIll]/IXCﬂ o JTMCUHMIIJIMHE

OrneHoyHBIE MaTepHalbl MO TUCIUILUIMHE SBISIOTCS HEOTHEMIIEMOM 4YacThio pabodeit
MIPOTrpamMMBbI U MIPEACTABJICHBI OT/ICTBHBIM JIOKYMEHTOM, PACCMOTPEHHBIM Ha 3acelaHuu Kadeapbl
U YTBEPKJIEHHBIM 3aBEAYIOIIUM Kadeapoit.

7. MeToauyeckne yKazaHus JJs 00y4aKOUIUXCSl 10 OCBOEHHIO JUCIUIJIMHBI

[Topsiiok u3ydeHust TUCHUIIMHBI CIEAYFOIIUI:

1.  OcBoeHue pa3felioB MUCHUILUIMHBI MPOU3BOAMUTCS B TOPSAKE, MPUBEICHHOM B
paznene 5 «CoaepkaHue W CTPYKTypa AUCHUILIMHBI». OOydaromuiics TOMKEH OCBOHWTH BCE
pa3aensbl TUCHUTUIUHBI, UCTIONB3Ysl METOIUYECKUE MaTepHallbl NUCIHMIUIMHBI, a TakkKe yueOHO-
MeTou4Yeckoe obecreueHne, IpuBeIeHHOE B pa3zerne 8 pabodeil mporpaMMel.

2.  Jusa ¢dopMuUpOBaHHS KOMIETCHIMA OOYYAIONMIUICSA JIOJDKEH IPEJICTABUTH
BBHITIOJTHEHHBIE 3aJIaHUs, HEOOXOUMBIE IS OLEHKU 3HAHWM, YMEHHI, HaBBIKOB U (WJIHM) OMBITA
JEATETLHOCTH, TPEAYCMOTPEHHBIC TEKYIIUM KOHTPOJEM YCIEBAaeMOCTH (CM. OIIGHOYHBIC
MaTepHuabl 0 TUCLUILINHE).

3. Ilo mrToram Tekymiero KOHTPOJS YCIIEBAEMOCTH IO TUCIUILUIMHE, O0YJarOIIHNACS
JIOJKEH MTPOUTH MPOMEKYTOUHYIO aTTECTALMIO (CM. OLIEHOYHBIE MATEPUAIIbI 110 AUCIUIUIMHE).

8. Onncanne MaTepHaJbHO-TEXHMYECKOr0 M Y4eOHO-METOAMYECKOro odecmedyeHus,
HEe00X0AUMOro 1JIsl peaju3alui 00pa3oBaTeIbHOM NPOrPaMMBbI 110 JUCHUILIMHE
8.1.  IlomereHus npeacTaBisOT co0o0i yueOHbIe ayJTUTOPUU AJIS IPOBEIEHUS YUeOHbBIX
3aHSATHH, TPEIYCMOTPEHHBIX MPOTpaMMOl OakaiaBpraTa, yKOMIUIEKTOBAHHbIE
CHEeLUATU3UPOBAHHON yueOHOM MeOEebIO M OCHAIIICHHBIE 000PYJOBAHUEM U TEXHUYECKUMU



CpeACTBaMU O0Y4EHUS, CIYKAIUMHU JUTSI TPeICTaBIeHHs yueOHOM nH(OpMaIK OOJIBIION
ayJUTOPUHU: HACTEHHBIM 3KPaHOM (CTallMOHAPHBIM HJIM IIEPEHOCHBIM ), MApKEPHOH TOCKOH U
(um) MeNoBOM JOCKOM, MyJIbTUMEIUNHBIM IIPOEKTOPOM (CTALIMOHAPHBIM WJIM [IEPEHOCHBIM).

Bce momemienus, wucnonb3yemble Ui OPOBEACHUS y4YeOHBIX 3aHATHH U
CaMOCTOSITENIbHOW ~ pabOThl,  COOTBETCTBYIOT  JCWUCTBYIOUIMM  CAaHUTapHBIM U
IPOTHBOIIOKapHBIM HOPMaM M IIPABUJIAM.

Jns mpoBeneHust 7abOpaTOpPHBIX pabOT ucHonb3yeTcs JjabopaTopust Kadeapbl
«KoMIpIoTepHBI K1acc) OCHAIICHHAS! KOMIIBIOTEPHON TEXHUKOW ¢ 0OecIiedeHueM JI0CTyma
B DJIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTENbHYIO CPE/ly YHUBEPCHTETA.

[Tomemennss A CaMOCTOSTENbHOM  pabOThl  OOYYaIOIMIMXCS — OCHAIICHBI
KOMIIBIOTEPHOM TEXHUKOHM C BO3MOXKHOCTBIO IOJAKIIOYEHHS K cetu «MHTepHeT» u
oOecrieueHHEM JOCTyNa B JIIEKTPOHHYIO HH(OPMALMOHHO-00pa30BATENbHYIO CPEdy
YHUBEPCUTETA.

8.2. YHuBepcuTeT obecredyeH HeOOXOANMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U
CBOOOTHO PACIpOCTPAHIEMOT0 IPOTPAMMHOTO 00ECIIeUeH s, B TOM YUCIIe OT€YECTBEHHOTO
MIPOM3BO/ICTBA:

— OnmnepanuonHnas cucrema Windows;

— MS Office

— Amnrusupyc Kacnepckuii;

— IlporpammHas cuctema st OOHApYKEHUsI TEKCTOBBIX 3aMMCTBOBAaHHI B y4eOHBIX
U Hay4yHbIX pabdorax «AHTHILIaruar.BY3».

8.3. OO6yuvaromumcs obecriedeH n0cTyn (yAaaeHHBIA AOCTYI) K COBPEMEHHBIM
npodeccnoHabHEIM 0a3aM JaHHBIX:

— DNeKTpoHHO-OMONMoTeYHast cucreMa wu3aaTenabcTBa «JlaHb». [DIeKTpOHHBIH
pecypce]. — URL: https://e.lanbook.com/ — Pexwum gocTymna: 1jist aBTOpHU3. MOJIb30BATEIICH;

— DnekTpoHHO-OMONMMoTeuHast cucrema ibooks.ru («AiOyke»). — URL: https:/
ibooks.ru / — Pexum noctyma: Juisi aBTOPHU3. MOJIb30BATEICH;

— DnextponHas 6ubmnoreka FOPAWT. — URL: https://urait.ru/— Pexum mocryma:
JUISl aBTOPU3. TIOJIb30BATEIIEH;

— Enaunoe okxHO nocTyna k 00pazoBaTeIbHBIM pecypcam - KaTajuor 00pa3oBaTeIbHbIX
MHTEPHET-PECYPCOB U MOJTHOTEKCTOBOM 3JIEKTPOHHOM y4eOHO-MEeToqu4ecKor OnbinoTexe
aust ob1iero u npodeccuoHanbHOro oopasosanusi». — URL: http://window.edu.ru/ — Pexum
JIOCTYTIA: CBOOOTHBIN.

— CroBapu u summkinonemun. — URL: http://academic.ru/ — Pexum moctyna:
CBOOOTHBII.

— Hayunas snexrponnas 6ubnuoreka "KubepJlennnka" - 3To HaydHas 3J€KTPOHHAS
O6uOaMoTeKa, MOCTPOEHHAs Ha Mapaaurme oTKpbITo Hayku (Open Science), OCHOBHBIMU
3aa4yaMd  KOTOPOH SIBISETCS TOMYIApH3alus HAyKd W HAydyHOH JESTeNbHOCTH,
OOIIECTBEHHBIH KOHTPOITh Ka4yecTBa HaYYHBIX myOJIMKanu, pa3BUTHE
MEKAUCIUIUTMHAPHBIX HCCIIEIOBAHUI, COBPEMEHHOTO WHCTHTYTAa HAYYHOW PEUEH3UH WU
MOBBIIIICHUE IUTHPYEMOCTH poccuiickoit Hayku. — URL: http://cyberleninka.ru/ — Pexum
JOCTYTa: CBOOOTHBIN.

8.4. OOywaromumMcss ~ obecmieueH  gocTyn  (yHalueHHBIA — JIOCTYyH) K
MH(POPMAIMOHHBIM CIIPABOYHBIM CHCTEMAaM:

— Hammonansenii Otkpeiteiii Yausepcurer "MHTYUT". becrunatHoe oOpazoBaHue.
[DnexTponnsiit pecypc]. — URL: https://intuit.ru/ — Pexxum qoctyma: CBOOOIHBIN.

8.5. [lepeuenr meYaTHBIX U3JAHUIM, HCIONB3YEeMBIX B 00pa3oBaTeNbLHOM
nporecce:

1. ITucemennniit J[. T. KoHcnekT ekiuii mo BeICIIed MaremaTuke [TekcT]: moiaHbIi
kypc / . T. Ilucemennsrit. - Uzn. 4-e. - M.: Aiipuc IIpecc, 2006. - 603 c.: w. - (Beiciiee



obpazoBanme). — ISBN 5-8112-1778-1: 195 p., 180 p., 140 p., 200 p., 100 p. - Tekcrt:
HEMOCPEICTBEHHBIN.

2. [Mucemennsiii [[. T. KoHCIEKT JIEKIMIA TTO BBICIICH MaTEMaTHKE: TIOTHBINA Kypc /

J. T. IlucemennsIit. - 5-e uza. - M.: Aiipuc [Ipecc, 2007. - 603 c.: wn. — ISBN 978-5-8112-
2374-9: 394 p. - Tekct: HEMOCPEACTBEHHBIN.

3. [TuceMmennsiit [. T. KoncnekT neknuii o Beiciieit mateMatuke [TekcT|: [moaHbIi
kypc] / . T. Ilucemennsiii. - 11-e m3a. - Mocksa: Aiipuc Ilpecc, 2013. - 603 c.: um. -
(Beicmiee oopazosanue). — ISBN 978-5-8112-4866-7: 330 p., 351 p., 363 p., 394 p. - Tekcr:
HEINOCPEICTBEHHBIMN.

4. ITucbmennbiid [. T. KoHcnekT Jiekuuil o BeIcHied MaremaTuke [TekcT]|: moiaHbIi
kypc/ 1. T. [Tucemennsiid. - 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:
HEINOCPEICTBEHHBIMN.

5. Ilucemennsiit JI. T. KoHncnekT nekiuid mo Beiciie mateMatuke [Tekcr]: moaHbIid
kypc/ [. T. [Tucemennsiid. - 13-e u3n. - Mocksa: Aiipuc [Ipecc, 2015. - 603 c.: . - (Beicmee
obpazoBanme). — ISBN 978-5-8112-6043-0: 491 p., 433 p., 500 p., 540 p. - Tekcr:
HEIOCPEICTBEHHBIM.

6. ITucbmennniii JI. T. KoHCHEKT JIEKIIUM IO TEOPUU BEPOSITHOCTEH, MATEMATUUECKOM
cTatucThKe U cirydaiHbM nporieccam / 1. T. [lucemennsiit. - 2-e uzn. - M.: Atipuc Ipecc,
2007. - 287 c.: un. - (Beicuiee obpazoBanue). — ISBN 978-5-8112-2707-5: 234 p. - Tekcr:
HEIOCPEICTBEHHBIMN.

7. Ilucbmennniii JI. T. KoHCEKT JIEKIHUM IO TEOPUU BEPOSITHOCTEH, MAaTEMATUUECKOM
cratuctuke u ciydaiabM npouneccaMm [Teker] / 1. T. IlucemenHsiid. - 6-e¢ u3a. - Mocksa:
Aiipuc IIpecc, 2013. - 287 c.: uin. - (Beicmee oopaszoBanue). — ISBN 978-5-8112-5097-4: 225
p., 211 p., 234 p. - TekcT: HENOCPEACTBEHHBIM.

8. [Tucemennsbiit J{. T. KoHCIIEKT JIEKIIMIA MO TEOPUM BEPOSTHOCTEH, MaTeMaTUYECKOM
cratuctuke u ciydaiabiM npouneccaMm [Teker] / 1. T. [Tucbmennsrid. - 9-e u3a. - Mocksa:
Aiipuc-nipecc, 2020. - 287 c.: mi. - (Boiciiee oopazoBanue). — ISBN 978-5-8112-6085-0: 584
p. - TekcT: HEemoCpEeACTBEHHBIN.

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

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

11. WUnTtencuBubii kypc Marematuku [Tekct]: yuebnoe mocobume. U. 1 / E. A.
bnarosemenckas [u ap.]; ®T'BOY BO II'VIIC. - Cankr-Iletep6ypr: ®I'OY BO IIT'VIIC,
2017. - 136 c.: nn. - bubmmorp.: c. 136. — ISBN 978-5-7641-1117-9. — ISBN 978-5-7641-
1118-6: 333.96 p. - TekcT: HEMOCPEACTBEHHBIH.

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

13. Beicmas maremarnka. CTaHIapTHBIE 3a7a4d C OCHOBAMH TEOPHH: yUeOHOE
nocobue ans By30B / A. FO. BnosuH, JI. B. Muxanesa, B. M. Myxuna [u ap.]. — 3-e u3z.,
crep. — Cankr-IlerepOypr: Jlanb, 2022. — 188 ¢. — ISBN 978-5-8114-9437-8. — Tekcr:
anekTpoHHbI  //  Jlamb:  anekTpoHHO-OMOnMOTeuHas — cuctema. —  URL:
https://e.lanbook.com/book/195419 (nara oopamenus: 15.12.2024). — Pexum goctyma: st
aBTOpU3. NIOJIb30BATENEH.



14. Munocues, B. b. Kypc MmaremaTtuku Juis TEXHMUYECKHX BBICIIMX YUEOHBIX
3aBefieHUN: ydaeOHoe mocobue / B. b. Munocnes, B. I'. 3yokos, B. A. JIsxoBckuit. — 2-¢
usn., ucrnp. — Cankr-IlerepOypr: Jlanp, 2021 — Yacte 1: AHanutudeckas reoMeTpus.
[Ipenensr u psaapl. DyHkiuu 1 npousBoHbIe. JInHeHas U BekTopHas anredpa — 2022. —
544 c. — ISBN 978-5-8114-1558-8. — Texkct: amekTpoHHBId // JlaHb: 3JIEKTPOHHO-
oubnuoreunas cuctema. — URL: https://e.lanbook.com/book/211352 (mata oOpareHus:
15.12.2024). — Pexxum goctyma: s aBTOPHU3. TOJIb30BaTEIICH.

15. MunocueB, B. b. Kypc maremaTuku uisi TEXHHYECKHUX BBICHIUX YYEOHBIX
3aBeneHuii: yueOHoe mocodue / B. b. Munocnes, B. A. JlsxoBckwuii, A. 1. MapThIHEHKO. —
2-¢ u3n., ucnp. — Cankr-IlerepOypr: Jlanp, 2021 — Yactp 2: OyHKIMH HECKOJIBKHX
nepeMeHHbIX. MIHTerpansHoe ucuucinenue. Teopus mons — 2021. — 432 ¢. — ISBN 978-5-
8114-1559-5. — TekcT: anekTpoHHbIN // JlaHb: 2MEKTpOHHO-OMONMMOTEYHAsT cUCTeMa. —
URL: https://e.lanbook.com/book/168571 (mata oOpamenus: 15.12.2024). — Pexum
JOCTYMA: JUIsl aBTOPU3. MOJIb30BATENEH.

16. Munocues, B. b. Kypc Marematuky [Uisi TEXHHMYECKHX BBICIIUX Y4EOHBIX
3aBeneHuit: yueOnoe nocooue / B. b. Munocues, H. A. bepkos, B. I'. 3y0koB. — 2-e u3n.,
ucnp. — Cankr-IlerepOypr: Jlans, 2021 — Yacte 3: JIuddepennmanpapie ypaBHESHUS.
VYpaBHenust MmaremaTuuecko ¢pusuku. Teopus ontumuzanuu — 2022. — 528 ¢. —

ISBN 978-5-8114-1560-1. — Tekcr: onekTpoHHBIA // JlaHb: 3JIEKTPOHHO-
oubnmoreuynast cucrema. — URL: https://e.lanbook.com/book/211358 (nmara obOparienus:
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