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1. ]_Ie.]'[I/I H 3a1a4YM JUCHHUIIIMHBbI

PaGouas nporpamma aucuurinael «Mamemamuxay (b1.0.12) (nanee — TUCIUTUIMHA)
COCTaBJIEHA B COOTBETCTBHUHU C TpeOOBAHUAMH (peepaIbHOTO rOCyTApPCTBEHHOTO
00pa30BaTeNBLHOTO CTaHApTa BhICIIEro oOpa3oBanus 1o cneyuaibHocmu 23.05.06
«Cmpoumenbcmao sncene3uvbix 00po2, MOCMo8 u mpancnopmuvix montenety (naiee — ®rOC
BO), yrBepxxaennoro 27.03.2018 r., mpuka3 MunoOpuayku Poccun Ne 218.

Lenbto M3yveHus: AUCHUILTUHBI SBJISIETCS. OCBOCHHUE TEOPETUUYECKUX OCHOB M Pa3BUTHE
MPAKTUYECCKUX HABBIKOB TIPUMEHEHUS MAaTeMAaTUYCCKHUX METOJIOB, TOBBINICHUE KYJIbTYPHI
MBIIIUIEHUS], CHOCOOHOCTH K 0000IIEHUI0, aHAIN3Y, BOCTIPHITHIO HHPOPMAITUH, TIOCTAHOBKE IIEIIH
1 BBIOOpY TyTel €€ TOCTHKEHUS
JUist TOCTHIKEHHS [IENN AUCIUILTUHBI PEIIaloTCs CIeTyIONINe 3a/1a4H:

— YMEHHE PEIICHHS] OCHOBHBIX MAaTEMAaTHUECKUX 3aJ1ad C JIOBEJACHUEM PEIICHHS 10 TPAKTHYSCKA
MIPUEMIIEMOTO pe3yJIbTara,

— pa3BHUTHE HABBIKOB MATEMATHYECKOT'O M AJITOPUTMHUYCCKOTO MBIIUICHUS, YMEHHS JIOTHYCCKH
BEPHO, APTyMEHTHUPOBAHO H SICHO MTPOBOJUTH JIOKA3aTEIbCTBA;

— yCBOGHHE O0a3WCHBIX MAaTEMaTHYEeCKHX ITOHSATHHA, METOJOB, MOJENEH, MPUMEHSIEMBIX TIpU
W3YYCHHUH €CTECTBEHHOHAYYHBIX U CICIIHALHBIX JUCITUTUINH,

— ONBIT TPOCTEHINETO MaTEMaTHYECKOTO WCCICIOBAHUS TPHKIAIHBIX BOIPOCOB (IIEPEBOA
peanbHON 3a7aull Ha MaTeMaTUYEeCKUAN S3bIK, BHIOOP METOJIOB €€ PEIICHHUs, B TOM YUCIe U
YHCJICHHBIX, OIlEHKA ITOJIYYeHHBIX PE3yJIbTaTOB);

— pa3BUTHE CHOCOOHOCTH CaMOCTOSATENBHO pPa30MpaThCsi B MaTEMaTHUYECKOM arapare,

coJiep)KanieMcs B JIUTEPATyPe, CBA3aHHOM CO CIEMAIBHOCTBIO CTY/ICHTA.

2. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs MO JUCHUIIIAHE,
COOTHECEHHBIX C YCTAHOBJIEHHBIMHU B 00pa30BaTe/IbHOI IpOorpaMMe MHAUKATOPAMH
JMOCTHKEHUSI KOMIIeTeHIU I

[InanupyembpiMu pe3yipTaTaMu OOydeHUs MO JUCHMIUIMHE (MOAYJIO) SIBIISETCS
(dhopMupoBaHHE Y 00YUYAIONTUXCS KOMIIETCHIIMN W/MIIA YacTh KoMrieTeHnid. ChopMHUpPOBaHHOCTh
KOMITETEHIMI U/UIM 4acTH KOMIIETEHIMI OIEeHMBAETCS C MOMOIIbIO WHIMKATOPOB JTOCTHXKEHUS
KOMIICTCHITUH.

NHauKaTopbl 10CTHKEHUS

. Pe3yabTarhl 00yueHNs Mo AUCHUIINHE (MOIYJIIO
KOMIIeTeHIIU I M y aucn (mony.io)

OIIK-1. Cnocoben pewams undicenepHole 3a0aiu 8 NPOPeCcCUOHATLHOU 0essmeabHOCMU C
UCNONb308AHUEM MEMOO08 eCNEeCMBEHHBIX HAYK, MAMEMAMU4ecKko20 anaiu3a u

MOOenUPOBaAHUAL.

OIlIK-1.1.2 3naem ocnogbl Obyuarowuiicsa 3naem:

MATREMAMULECKO20 AHAAUIA U — OCHOBHble — MemoObl U  NOJOJNCEHU  paz0enos

MOOENUPOBAHU MamemMamuxu: — UCC1e008anusi  QYHKYul,  JUHEUHOU
aneebpvl,  oughgpepenyuarvHoco U - UHMESPATLHO2O
ucuucienus, paoos, oupgepeHyuanbHbIX YpasHeHu,
YUCTIEHHbIX ~ Memo008,  meopuu  GeposmHocmel U
Mamemamuyeckou Cmamucmuku.

OIIK-1.3.1 Bnaoeem Obyuarowuiicsa énadeem:

Memooamu — NepeUUHbIMU HABLIKAMU U OCHOBHHIMU Memooamu

MAMEMAMUYCCKO20 AHANUZA U peulenuss MamemMamudeckux 3a0ay U3 0OUWeUHNICeHEepHbIX

Moderuposanus & obveme, U CneyuanbHblX OUCYUNTIUH.

00CmMamo4HoM 05l peuleHus




I/IH)IPIKaTOPLI HOCTHIKCHUSA

" Pe3yabTaThbl 00YUEeHHNA MO0 UCHHUILIHHE (MOIYJIIO
KOMIIETEeH NI M y ACTL (moxnymo)

UHIICEHEPHBIX 3A0aY 8
npogeccuoHanbHoU
oeamelbHOCIU.

3. MecTO IMCHUILIMHBI B CTPYKTYpe OCHOBHOI PO(hecCHOHAILHOM
o0pa3oBaTeIbHON NPOTrPaAMMBbI

JlucuuminHa OTHOCUTCS K 0053aTeIbHOM YacTH.
4. O0beM TUCHUILVIMHBI U BU/bI y4eOHOH padoThl

Jli1g ouHOM opMBI 00yUEHUS

. Bcero Moayab

Bua yueonoii padoTbi 4ACOB I T T TV
KonTakTHas pabdora (1o Bugam y4eOHbIX
3aHSITHIA) 256 64 64 64 64
B ToMm uucne:
—  nekiun (JI) 128 32 32 32 32
— npakrtuueckue 3aHsTus (I113) 112 32 16 32 32
— nabopatopHsie pabotsl (JIP) 16 - 16 - -
CamocrositenbHas padora (CPC) (Bcero) 316 80 80 80 76
KonTtposb 112 36 36 36 4
dopma KOHTPOIIS (MPOMEKYTOTHON aTTECTAIINN ) C) C) C) 3
OOr11ast TPYA0EMKOCTh: Jac / 3.¢. 684/19 | 180/5 | 180/5 | 180/5 | 144/4

Jl1st 3a04HOM (POpMBI O0yUEHUS
(st Beex crienuanbHoCTe KpoMe « CTPOUTENECTBO JOPOT MPOMBIILIEHHOTO
TPAHCIIOPTay).

Bup yue6Hoii padoThbI E:cez:; i Moxyab T
KoHnrtakTHas padota (110 BuaaM y4eOHBIX
3aHATHUI) 64 16+16 16+16
B toMm uucne:
— nexuun (JI) 32 8+8 8+8
— mnpakruueckue 3anatus (I13) 28 8+4 8+8
— nabopaTopHsble pabotsl (JIP) 4 0+4 0+0
CamocrostensHas padora (CPC) (Bcero) 589 155+155 155+124
KoHTpoib 31 9+9 O+4
dopma KOHTPOJIs (IPOMEKYTOUYHON aTTeCTalllu) 2,09 2,3
OO61as TpyJ0eMKOCTh: 4ac / 3.e. 684/19 1%%%}?8_ 18??;:-/‘;4—

Ipumeuanue: « Dopma koumpoasy — skzamen (3), 3auem (3)




5. CTpykTypa u cojep:KaHue TUCHHILINHBI

5.1. Pa3nensl AMCHUIUTMHBL M COJIEPYKAHUE PAacCMaTPHUBAEMbIX BOIIPOCOB
Jnist ouHO# (OpPMBI 00yUEeHUS

Ne HaumeHoBaHue Nuaukaropsl
w/n paszjnena Coaepixanue pasgesa AoCTHzAEHUA
AUCHUILINHBI KOMIIeTeHII U
Moayas 1
1 JIuneiinas anre6pa u | Jlekuus 1..Matpuiisl u nelicTBUs Haj
aHaJIMTUYECKas Humu. OOparHas Marpuua. Panr
reOMETpUs MaTpUIIbI, BHIYMCIEHUE PaHTa.

Onpenenurenn BTOPOro U TPETHETO
nopsakoB. OnpeaenuTeny BhICIINX
nopsiakoB. CBOMCTBaA ompenenuTenei.
Jlexuus 2. PenieHne cucTeM JTMHCHHBIX
anredpanvdeckrx ypaBHEHUN: METO/IbI
Kpamepa, ['aycca 1 MaTpu4HbIN.
Teopema Kponekepa-Kanemnu.
Jleknus 3. BeKTOpHI ¥ TMHEWHBIC
orepanuy HaJl HUMH. [lekapToBbl
KOOPJIMHATHI BEKTOPOB. CKaJIsIpHOE,
BEKTOPHOE U CMEIIaHHOE MTPOU3-
BEJICHUS BEKTOPOB. JInHelHas 3aBu-
CUMOCTb U HE3aBUCUMOCTb BEKTOPOB.
Jlexmus 4. [Ipsimast Ha TUIOCKOCTH.
YpaBHeHuUs TpsMO. YTO0JI MEXIY

PSIMBIMHU.

Jlexmus 5. [Ipsimast ¥ IIOCKOCTH B

TPEXMEPHOM MTPOCTPAHCTBE. OIlK-1.1.2
VYpaBHEHHUsI IPSIMON U TIFIOCKOCTH. OIlK-1.3.1

Jlekmusi 6. Yroa Mexy IpsIMbIMH,
IJIOCKOCTSIMU, IPSIMOM U IIJIOCKOCTBIO.
PaccrosiHus OT TOUKM A0 MPSAMOH U 10
IJIOCKOCTH. B3anmHoOe pacnoioxxeHnue
NPSIMBIX U IIJIOCKOCTEM.
IIpakTnyeckoe 3ansarue 1. JleiictBus
¢ MaTpuuamu. Beruncienue
onpexaenuteneil. Pazdop mpumepos
tunoBoro 3aaanus 1 (1, 2) uz T3 Nel.
IIpakTuyeckoe 3ansaTue 2. O6parHas
Matpuiia. Bemmonnenue 3amganus 1 (3)
u3 T3 Nel.

IIpakTuyeckoe 3ansaTue 3. [Ipsmas Ha
IUIOCKOCTH.

IIpakTnueckoe 3ansitue 4. Paznuunele
YPaBHEHHUS IIJIOCKOCTH B IIPOCTPAHCTBE.
Yroa Mex Iy MI0CKOCTSIMH.
IIpakTHyeckoe 3aHsiTHE 5. YpaBHEHUS
IIPSIMOM B IIPOCTPAHCTBE. YTOI MEXIY
NPSIMBIMH, TIPSIMOU U TJIOCKOCTBIO.
PaccTostHMs OT TOUKHM A0 IPSIMOM U JI0




I0cKocTH. B3anmHoe pacnoioxeHne
IPSIMBIX U IIJIOCKOCTEH.
CamocrosiTesibHas padora.
CoOCTBEHHBIE YHCIIa U COOCTBEHHBIE
BEKTOPHI MaTpull. KpuBbie BTOpOro
MOPsIZIKA: OKPYKHOCTh, SJUIHIIC,
runep6ona. [lonspHas cucrema

KOOpJIMHAT.
MaremaTuueckui Jleknus 7. MHOX€eCTBa U Onepaiuu HaJl
ananus, Yacts 1. HUMM. Yucnoseie MHO>KECTBA.
Ksantopsl. @yskiuu. CloxHble U
oOpatHbIe ¢dbyHKIUY, rpaduxu

GyHKIMI. DneMeHTapHble QYHKIIUH.
Jlexuus 8. Hucnossie
TIOCJIEIOBATEIEHOCTH M UX TIPEJIEITBI.
Heneporo uucno. IIpenenst GyHKmii,
CBOICTBA MPEIETOB, OCHOBHbIE
TEOPEMBI O TIpeesax.

Jlekuusi 9. beckoHewHO Maible U
OeckoHeYHO  Oonbiine  (QYyHKUIUU.
CpaBHeHHE OECKOHEYHO MaJTbIX
byHkmil. 3amedarenbHbIe TPEIeIbl.
Jleknus 10. HenpepsiBHOCTD yHKITHIA
B TOuke U Ha oTtpe3ke. CBoilcTBa
(GYHKIMI, HENpEepbIBHBIX HAa OTPE3KE.
Pa3peiBbI byHKIHI u ux
KJ1acCU(UKaITHsI.

Jlexknus 11. TIpousBoanas GpyHKum, ee
CMBICI B  pa3lMYHBIX  3ajayax.
Hudbdepenuupyemocts  GyHKOHM B
Touke u Ha otpe3ke. I[IpaBuna wu
dbopmysl tuddepeHpoBaHusL.
Jlekmust 12. Tabnuia nmpou3BOIHBIX.
Huddepennnan u ero reoMeTpuIecKuii

cMmbicin.  VHBapmaHTHOCTE  (HOPMBI
muddepennuana. Jluneapuzanus
GyHKIHA.

Jlexknus 13. [IpousBoHbIC 1

g depeHnanbl BHICIIMX TOPSIKOB.
Teopemsbl Pos, Jlarpanxka, Koru.
IIpaBuno Jlonuransa. PackpeiTue
HEOTpeIeTICHHOCTEH.

Jlekuusi 14. dopmyna Teiinopa c
OCTaTOYHBIM  4WIEHOM B  Qopme
Jlarpanxa. PaznoxxeHue 3neMeHTapHBIX
dynkuuit o popmyne Teitnopa.
Jlekmusa 15. DxctpemyMbl (QYyHKLUH.
Heo6xonumble U JOCTaTOUHBIE YCIOBUS
JKCTpEMyMa. HccnenoBanue
BO3pacTaHus, yObIBaHUS, BBITYKIOCTH U
BOTHYTOCTH (DYHKITHIA.

OIlK-1.1.2
OIlK-1.3.1




Jleknusa 16. AcumnrToTsl QyHKUIUH.
OO6miast cxema uccneoBaHus (yHKLIUU
U TIOCTPOCHUS ee rpaduKa.
IIpakTnuyeckoe 3ausiTue 6.
KomMmimiekcHble unciia u aeiicTBUS Hall
HUMU. AnreOpandeckasi,
TPUTOHOMETPHUYECKAs U TTOKa3aTelIbHast
(OpPMBI KOMITJIEKCHOTO YHUCIIA.
[pakTtuueckoe 3ansaTue /. dopmyna
Oiinepa. Pa3z6op 3amanuii 1 u 2 u3
TPNo2.

IIpakTuyeckoe 3ansaTue 8. OyHKINH.
Cnoxuple u oOparHble (QYHKIUH,
rpadgukn  QyHKIUI. DneMeHTapHbIe
(GYHKIMH.

IMpakTnueckoe 3ausitue 9.
Brruncienue npeaenon
MOCJIEI0BATENBHOCTEN U PYHKINH.
Pa36op 3amanus 3 uz TPNe2.
IpakTuyeckoe 3anstue 10.
HenpeprsiBHOCTH QyHKIIMU B TOUKE.
Pa3peiBbl pyHKLINN U HX
KJ1accuukanus.

Pa36op 3ananus 4 uz TPNe2.
IpakTuyeckoe 3ansaTue 11. Tabmuma
POU3BOJHBIX. Brruncienue
MPOU3BOIHBIX CJIOKHBIX (DYHKIIUI.
IIpakTuyeckoe 3ansaTue 12.
[Ipon3BoaHBIE PYHKITNH, 38 JaHHBIX
napaMeTpU4ecKH U HESBHO.
IIpakTuyeckoe 3ansaTue 13.
Boruncnenue npon3BOAHBIX BBICIINX
nopsiaKoB. PackpbiTue
HEOIPEETICHHOCTEH.

IIpakTuyeckoe 3ansTue 14.
HccnenoBanre GyHKIUN € TTOMOIIBIO
MepBOM MPOU3BOIHON. MOHOTOHHOCTh
U DKCTPEMyMbI (QYHKIIUH.
IIpakTuyeckoe 3ansTue 15.
UccnenoBanne QpyHKINIA ¢ TOMOIIBIO
BTOPOU TPOU3BOJIHOM, HAXOXKAECHUE
MHTEPBAJIOB BBITYKIOCTH U BOTHYTOCTH
dbyHKIMI ¥ Touek neperuoda.
IIpakTuyeckoe 3ansTue 16.
Haxoxnenue acumnrot rpaduka
¢ynkuuu. IToctpoenue rpaduka
(YHKIINH C TIOMOIIBIO0 TPOU3BOIHBIX.
Paz6op 3ananus 5 uz T3 Ne2.
CamocrosiTesnbHast padora.
BexTopHas GpyHKIHS CKaJIIPHOTO
aprymenTta. KacatenbHas K KpUBOU U




HOpMaJlbHas II0CKOCTh. CrieruanbHbIe
dyHKIHH.

Mopyas 2

Maremarnueckut
aganmms, Yacts 2.

Jlekuus 17. @yHKIMY HECKOIBKUX
IIEPEMEHHBIX, OCHOBHBIE ONPE/ICICHUS,
FEOMETPUYECKUN CMBICI, IPEIEIbI,
HenpepsiBHOCTE. Juddepenimporanue
(GYHKINH HECKOIBKHX TIEPEMEHHBIX,
YacTHBIC IPOM3BOJIHBIE,

T hepeHIInabl.

Jlexknus 18. luddepenunporanue
CJIOKHOW U HESIBHOM (DyHKIMH.
KacarenbHast minockocTb 1 HOpMaib K
NOBEepXHOCTH. YacTHBIE TIPOU3BOIHEIE U
g depeHInanbl BHICIIUX TOPSAIKOB.
Jlekuus 19. ®opmyna Teitnopa.
DKCTpeMyMbl (PYHKITUH HECKOIBKUX
nepeMeHHbIX. HeoOxomumble yCIoBus
3KCTpemyMa. [[ocTaTouHbIE YCIOBUS
skcTpemMyMa (1715 QYHKIIUHU ABYX
MIEPEMEHHBIX ).

Jlexknust 20. YCIIOBHBIN 9KCTPEMYM.
[IpousBoHas 1o HaIMPaBJICHUIO U
IPaJUEHT CKAJIIPHOTO IOJISL.

Jlexnus 21. TlepBooOpa3zHas u
HeornpeaeneHHbld naterpain. CroicTBa
uHTerpanos. [IpaBuna uHTErpupoOBaHUs
1 TaOJIUIIa UHTETPAJIOB.

Jleknus 22. laTeTrprpOBaHue 1Mo
4acTsSIM U METOJ 3aMEHbI IIEPEMEHHOM.
Jlekmusi 23. MHOTO4JICHBI, TEOpEMa
be3y, ocHOBHas Teopema BbICIIEH
anreOpsl. Pa3noxxeHne MHOrouseHa Ha
MHOUTEH. Paznoxxenue
palMOHANIBHBIX Apo0eil Ha MpOCTEnIIe
npobu. UnterpupoBanue
palMOHATIBLHBIX APOOEH.

Jlexnusi 24. IaTerpupoBanue
HEKOTOPBIX UPPAIMOHANBHBIX U
TPAHCLEHICHTHBIX (PYHKIIHH.

Jlekuus 25. OnpeneneHHbI HHTETpal
u ero ceoricrBa. Dopmyia HeroroHa-
JleitOHuIa ¥ ee TPUMEHEHUE IS
BBIUMCIICHUS ONPEAETICHHBIX
UHTErPajoB.

Jlexknus 26. 3ameHa nepeMeHHON U
UHTETPUPOBAHUE I10 YacTs B
OIIpECIEHHOM MHTErpase.

Jlexuus 27. HecoOcTBeHHBIE
UHTErpajbl ¢ 0ECKOHEUHBIMU
npezeIaMu U OT HeOrpaHUYEHHBIX
(GYHKLUH, UX CBOICTBA, CXOJIUMOCTb.

OIlIK-1.1.2
OIlK-1.3.1




Jlexkuus 28. O0muii moaxos K
ONPEACIICHUIO UHTErpaJIoB. J[BOMHBIE U
TPOMHBIE NHTETPAJIBI U UX CBOKCTBA.
Jlexuus 29. Berancnenue ABOWHBIX U
TPOWHBIX UHTETPAJIOB TIOBTOPHBIM
uHTerpupoBanueM. [lonarue o 3amMeHe
IIEPEMEHHBIX B JIBOMHBIX U TPOUHBIX
uHTerpanax. [IpunoxeHns KpaTHbIX
UHTETPAJIOB.

Jlexnus 30. [Tonspuere,
IMHAPUYECKUE U cheprudecKue
KOOpIMHATBHI.

Jlexknus 31. KpuBonunelinsie
WHTETPAITHI 110 JJTHHE JTyTH, UX
CBOICTBA U BBIYHCIICHHE.

Jlexknus 32. KpuBonuHeliHbie
UHTETPAJIBI 10 KOOPIMHATAM, UX
CBOICTBa U BhlunciieHne. dopmyna
I'puna-Octporpanckoro.
Hes3aBrncumocTh KpUBOJIMHEWHOTO
WHTerpaia 1o KoopJuHaTam OT IIyTH
nHTerpupoBanus. [TpumoxkeHus
KPUBOJIMHEWHBIX HHTETPAJIOB.
IIpakTuyeckoe 3ansTue 17.
Boruncnenue 4acTHBIX IPOU3BOAHBIX.
Pa36op 3amanus 1 u3z T3 Ne3.
IIpakTuyeckoe 3ansaTue 18.
HuddepenunpoBanue cIoxXHOU U
HESBHOW (yHKITUH.

IIpakTuyeckoe 3ansaTue 19.
Hcnonb3oBanue nuddepennnana B
npUOIMKEHHBIX BhIUKCIeHUsIX. Pazoop
saganud 2 u3 T3 Ne3.
IIpakTuyeckoe 3ansTue 20.
DKcTpeMyMbl QYHKIUU ABYX
nepeMeHHbIX. Haxoxaenue
HauOO0JIbIIEr0 U HAUMEHBILIETO
3HaueHUs! QYHKIUU B 3aMKHYTOU
obnactu. Pa36op 3ananuii 3 u 4 u3 T3
Ne3.

IIpakTuyeckoe 3ansTue 21.
[IpousBoaHas MO HAMIPABJICHUIO U
IpagueHT cKalsgpHoro nosus. Pa3oop
3agaHuil 5 u 6 u3 T3 Ne3.
JlaboparopHnoe 3ansaTue 1.
HenocpencTseHHOE HHTETPUPOBAHUE.
Paz6op 3ananus 1 (1) uz T3Ne4.
JlaGopaTopHoe 3ansiTue 2.

Meton noaBeneHus O 3HaK
mddepennnana u 3aMeHbl
nepemeHnHoil. Paz0op 3amanus 1 (2, 3)
n3 T3Ne4.




JlaGopaTopHoe 3ansiTue 3.
WNurerpupoBanue no yactsm. CBeieHne
UHTETpasa kK cede mogooHomy. Pa3dop
3aganus 1 (4 u 5) uz T3Ne4.
JlaGopaTopHoe 3ansiTue 4.
WuTerpupoBanue npodHO-
panmoHanbHBIX QyHKIMA. Paz6op
3amanusi 1 (6 u 7) uz T3Ne4.
JlabopaTtopHoe 3ansiTue 5.
HHTerpupoBanue npoCTeHIImX
UPPAIMOHATILHBIX U
TPUTOHOMETPHUSCKUX (PYHKITHIA.
Pa36op 3amanus 1 (8, 9, 10) uz T3Ne4.
JlaGopaTopHoe 3ansiTue 6.
OmnpenenenHblil HHTErpai.
HecoOcTBeHHbIE HHTErPATIBI 1O
HEOTPAaHMYECHHOMY TIPOMEKYTKY.
Pa36op 3ananus 2 uz T3Ne4.
JlabopaTropHoe 3ansiTue 7.
HecoOcTBeHHbIe HHTErPaAJIBI OT
HEOTPaHUYCHHBIX (YHKITHH.
JlaGopaTopHoe 3ausiTue 8.
JlabGopaTtopHas pabota «HTErpasbI.
[TpubamkeHHOE BEIYUCIICHUE
OTIpeIeTIEHHOTO UHTErpaia»
IIpakTuyeckoe 3ansTHE 22.
BrruriciieHue 1BOMHBIX U TPOMHBIX
uHrerpainoB. [loBropHoe
uHTerpupoBanue. Pa3oop 3amanus 3 u3
TPNe4.

IIpakTuyeckoe 3ansaTHe 23. 3aMeHa
MEPEMEHHOM B IBOMHOM M TPOMHOM
UHTETpae.

IIpakTuyeckoe 3ansTue 24.
Brluncnenue KpuBOJIMHENHBIX
uHTerpanoB 1 u 2 poxa. Paz6op
saganusg 4 u3 TPNe4.
CamocrosiTesibHas padora.
KacarenbHast minockocTh U HOpMaNb K
MOBEPXHOCTHU. Y CTIOBHBIN IKCTPEMYM.
OYHKINH, HE HTHTETPUPYEMBIEC B
KBaziparypax. aTerpasl ¢ nepe-
MEHHBIMHU Tipenenamu. [loBepxHOCTHBIE
uHTerpaisl 1 u 2 pona. @opmyna
Ocrtporpazckoro-I"aycca.

Mopyas 3

Huddepennnanbuple
ypaBHEHHS.

Jlexnms 33. 3agauu, npuBoOIAIINE K
mddepeHInanbHbIM YPAaBHEHUSIM.
Juddepenunanbabie ypaBHEHHS
nepBoro nopsaka. 3agada Komm.
Teopema cyriecTBoBaHUS U
€IMHCTBEHHOCTH PELIeHHUs 3a1a4H
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Komm.

Jlekuus 34. OcHOBHBIC KIIACCHI
YpaBHEHUI, UHTETPUPYEMBIX B
KBaJIpaTypax: ypaBHEHUS C
pa3IeNSIOIUMHUCS TIEPEMEHHBIMU U
OJITHOPOJIHBIE.

Jlexknus 35. JluneliHbie 1.y. IEPBOTO
TOPSIIIKA U JI.y. B TTOJIHBIX

g depeHnnanax.

Jlexknus 36. Auddepenunanbubie
YpaBHEHHUS BBICIIUX TIOPSAKOB. 3a1a4da
Komm. ITonsiTHe 0 KpaeBbIX 3aa4ax.
YpaBHEHUSI, TOMYCKAOIINE TTOHMKEHIE
MOPSIIKA.

Jlexuus 37. JIuHeitHbIC

g depeHnranbHble ypaBHEHUS:
OJIHOPOJIHBIE ¥ HEOoJHOpOIHEIE. OOIIee
pemrenne. ®yHIaMeHTAbHAS CHCTEMA
peLIeHuN.

Jlexknus 38. Meron Jlarpanxka
BapHaly MOCTOSHHBIX. JINHEHHbIE
g depeHnraibHble ypaBHEHUS C
MIOCTOSIHHBIMH K03(ULIeHTaMu.
Jlexknus 39. YpaBHeHUS ¢ IpaBoi
Y4acThIO crienraibHOTO BUaa (1-b1i
YACTHBIN CITyqai).

Jlexnusi 40. YpaBHeHus C mpaBoi
YaCThIO CIIEIMAIBHOTO BUAA (2-01
YACTHBIN CITy4ai v OOIIHA CITydaid).
Jlexnus 41. HopmanbsHas cuctema
muddepeHnnanbHbIX YPaBHCHHIM.
3agada Komu 1 Teopema
CYILLECTBOBAHUS U €TUHCTBEHHOCTH.
Cucrembl TUHEHHBIX
muddepeHnnanbHbIX YPaBHEHHN C
MOCTOSTHHBIMH KO3 UITUECHTAMH.
Merton Ditnepa ajig peieHus: CUCTEM
JTUHEHHBIX TuddepeHInaTbHBIX
YPaBHEHUH.

Jlekmust 42. OnepaniioHHOE
ucurcienre. OpuruHaibl ¥ UX
u3zoopaxenus. CBoiicTBa
npeoOpa3oBanus Jlamnaca. Tabnuia
OpUTHHAJIOB ¥ U300pasKEeHUH.

Jlexuusn 43. Pemenue
mddepeHnanbHbIX ypaBHEHUH U
CUCTEM OIEPATOPHBIM METOIOM.
IIpakTnueckoe 3ansitue 25. Pemenue
1.Y. C pa3IeNsIOIIMMHUCS TIEPEMEHHBIMU
Y OJTHOPOJIHBIX JI.y. IEPBOTO MOPSIIKA.
Paz6op 3amanmii 1, 2 u 3 u3z T3NeS.
IIpakTuueckoe 3ansitue 26. Pemenue




JMHEHHBIX [1.y. TIEPBOTO MOPSIIKA,
ypaBHeHUl bepHyIun 1 11.y. B IOJIHBIX
muddepennuanax. Pazdop 3amanuii 4, 5
u 6 u3 T3NoS.

IIpakTnyeckoe 3ausiTue 27.
JuddepennunanbHbie ypaBHEHHUS
BBICIIIUX TTOPSIIKOB. Y PaBHCHHUS,
JIOIyCKAIOIINE MOHKEHUE MOPSIKA.
Pa36op 3ananuit 7 u 8 uz T3NeS5.
IIpakTuyeckoe 3ansitue 28. Pemenue
JTUHEHHBIX OJHOPOIHBIX JI.y. BTOPOTO
MOPSIIKA C TIOCTOSTHHBIMU

koap punmentamu. Pazdop 3amanus 9
u3 T3Ne5.

IMpakTnueckoe 3ausitue 29. Meros
Jlarpanska JuIsl pelIeHus JIMHSHHBIX
HEOHOPO/IHBIX JI.y. BTOPOTO MOPSIIKA C
MOCTOSTHHBIMU KO3 GUIIUEHTaMHU.
Paz6op 3ananus 11 uz T3NeS.
IpaxkTnyeckoe 3ansiTue 30-31.
Pemenne nuHEMHBIX HEOJHOPOIHBIX
J.y. BTOPOTO TOPSIIKA C TOCTOSTHHBIMU
koapurmentamu. Pazdop 3amanuii 10
u 12 u3 T3NeS.

IIpakTuyeckoe 3ansaTue 32. Pemenue
CHCTEM JIMHEUHBIX YpaBHECHUH.
Mertonom Diinepa.

IIpakTuyeckoe 3ansaTue 33.
OpuruHansl U n300pakenus. Tadnuia
n300pakeHuil. PenieHne TMHEWHBIX 1.y .
OTIEpAIlMOHHBIM METOOM.
IIpakTuyeckoe 3ansaTue 34. PeneHue
CUCTEM JIMHEHHBIX J1.y. OTIePAlliOHHBIM
METOJIOM.

CamocrosiTesibHas padora.
YucneHHble METO/IbI PelIeHUs
muddepeHInaTbHBIX YPABHCHUH H
CUCTEM OOBIKHOBEHHBIX

b depeHInaIbHbIX YpaBHEHUI.

YucnoBele U
(GyHKIIMOHATIbHBIE
Jo5:01138

Jleknust 44. Yucnosblie psibl.
CxoIuMOCTh U CymMMa psifa.
Heobxoaumoe ycioBue cXOAMMOCTH.
JleficTBHSI CO CXOIAIIUMUCS PSJIAMHU.
Psaapl ¢ MONOKUTEALHBIMUI YIECHAMHU,
MPU3HAKU CXOJUMOCTH.

Jlexnus 45. 3HakonepeMeHHbIE PSbI,
PSABI C KOMIUIEKCHBIMH YJI€HAMHU.
AOCONIOTHAS U YCIOBHAS CXOJUMOCTb.
[Tpu3znak Jleitbnuna. CBoiicTBa
a0COIFOTHO CXOSIIIUXCS PSJIOB.
Jlexuus 46. OyHKIIMOHATBHBIE PSJIBI.
Ob6nacTb cxoaumocTH. PaBHOMepHas
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cxoaumocts. [Ipusnak Beleprpacca.
CBolicTBa paBHOMEPHO CXOSIINXCS
PSAIOB: HETIPEPHIBHOCTH CYMMBI PSIJIa,
mddepeHIrpoBaHue u
UHTETpUpOBaHue psiioB. CTeNICHHBIE
psansl. Teopema AGens. Panuyc u kpyr
CXOJIMMOCTH.

Jleknus 47. Psast Teiinopa u
Maknopena. Pa3noxenue
AJIEMEHTAPHBIX (PYHKIIMIA B CTCTICHHBIC
psanwl. [TpumoskeHus psiioB.

Jlexnus 48. Psaapr @yproe.
l'apmoHnueckuii ananms.
IpakTuueckoe 3ansitue 35.
HccnenoBanue cXoaUMOCTH YHUCIIOBEIX
PANOB. PsIbI ¢ TOJIOKHUTETHEHBIMA
wieHamu. Pa3z6op 3aganus 1 u3 T3Ne6.
IpakTuyeckoe 3ansitue 36.
Hccnenosanne cxoquMOCTH
3HAKOYEPE Y IOIUXCS U
3HAaKOIIEPEMEHHBIX psiioB. Pazbop
saganusg 1 u3 T3Ne6.

IIpakTuyeckoe 3ansitue 37.
HaxoxaeHne nHTepBalia CXOAMMOCTH
creneHHoro psana. Psaasl Teitnopa u
Makrnopena. Paznoxxenue GyHKIIUN B
creneHHo# psia. Pa3dop 3amanuii 2 u 3
u3 T3Ne6.

IIpakTuyeckoe 3ansaTue 38.
[TpumeHneHue psi0B K MPUOIKEHHBIM
BBIYUCIICHUAM. Paz0op 3aganus 4 u3
T3Ne6.

IIpakTuyeckoe 3ansaTue 39-40. Psapr
®dypoe. Pazoop 3amanus 5 uz T3Ne6.
CamocTosTenbHas paboTa.
[IpakTHyecKkuii rapMOHUYECKUI
aHaJIn3.

Monyas 4

Teopus
BEPOSITHOCTEN U
MareMaTrhudeckas
CTaTUCTUKA

Jlexmus 49. [IpocTpaHcTBO
3JIEMEHTAPHBIX COOBITUI. Anredpa
coObITUii. BeposaTHOCTb.
AKCHOMaTHYECKOE TTOCTPOEHUE TEOPHH
BEPOSATHOCTEH.

Jlexuus 50. DnemeHTapHas Teopus
BeposiTHOCTe!. Kitaccuueckoe u
reOMETPUUECKOE ONpeieieHne
BEPOSITHOCTH.

Jlexknus 51. @opmyna noaHoH
BepositHOCcTH. Dopmyita baiieca.
Jlexknus 52. Cxema bepHymnu.
Teopewms! Ilyaccona u Myaspa-
Jlamtaca.
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Jlexnus 53. JluckpeTHbIe cayvaiiHbIe
BeNMYUHBL. OYHKIMS pacrpeAesieHUus 1
ee cBolcTBa. MareMarnyeckoe
O’KHMJIAaHUE U TUCTIEPCUS JUCKPETHOM
CIIy4ailHOM BEJIMYHHBI.

Jlexuus 54. HenpepbiBHBIE CitydaiiHbIe
BeNMYUHBL. OYHKIMS pacrpeaesieHus,
MJIOTHOCTH BEPOSITHOCTH UX
B3aUMOCBS3b U CBOMCTBA.
MaremaTnueckoe OKUAaHuE U
JUCIIEPCHS HENIPEPBIBHOM CIIy4alHON
BEITNYUHBI.

Jlexuus 55. 3akoHbI pacnipeeneHus
JMCKPETHOM CITy4YaiiHON BEJTMYUHBL:
ouHomuanbHBIN, [Tyaccona.

Jleknus 56. 3aKoHBI pacripeneeHus
HETIPEPBIBHOW CIIy4YallHOW BEJIMYHHBI:
IIOKAa3aTeJIbHbINA, PABHOMEPHBIN.
Jleknusi 57. HopmansHoe
pacnpe/eneHue U ero CBOUCTBa.
[IpaBuio Tpéx curma.

Jleknus 58. 3akoH OONBIIMX YUCET.
Hepasenctsa Yeobbimiena.

Jlexknus 59. Teopembr bepHysm u
YeObI11eBa.

Jlexnmusi 60. [lentpansHas nmpeaenbHas
teopeMa JlsnyHoBa. Teopema MyaBpa-
Jlannaca.

Jlexnus 61. I'enepanbHas
COBOKYITHOCTHh M BBIOOpKa.
Bapuanuonnsiii paa. ['ucrorpamma,
sMnupuueckas QyHKIus
pacnpezeneHus, BBIOOpOUYHAast CpeIHss
U JIUCTICPCHS.

Jexknusa 62. CtaTuCTUYECKUE OLIEHKH:
HeCMeIeHHbIE, Y3PPEKTUBHBIC U
cocrosiTenbHble. [lorpenHocTh OLUEHKH.
JloBepuTenbHas BEPOSITHOCTD U
JOBEPUTENbHBIN HHTEPBAIL.
Omnpenenenre He0OXOIUMOTO 0ObeMa
BbIOOpKU. ToUeyHbIE OLIEHKH
MaTEeMaTHYECKOTO OKUAAHUS U
JUCTIEPCHUH.

Jleknusi 63. [ToHaTHE O KPUTEPHUAX
cornacus. [IpoBepka rumnores o
paBeHcTBe noieit u cpeqnux. [IpoBepka
TUIIOTE3 O 3HAYEHUH MapaMeTpOB
HOPMAaJIbHOT'O paclpeieNeHus.
[IpoBepka runoTes3sl 0 BUjE
pacrpeaeneHus.




Jlexknus 64. [TpyHIMT MaKCUMAJIBHOTO
IpaBIONIOI00MS M METO]T HANMEHBIIIUX
KBaJIpaToB.

IIpakTnueckoe 3ansitue 41. Anredpa
coObITH. OnpeneneHne BEpOSTHOCTH.
Pa36op 3ananus 1 uz T3Ne7.
IIpakTuyeckoe 3ansitue 42.
Krnaccuueckoe onpenenenue
BeposiTHOCTH. Paz6op 3ananus 2 u3
T3Ne7.

IpakTuyeckoe 3ansiTue 43. TeopeMsr
CIIOKEHHS] U1 YMHOXKEHUS
BeposATHOCTeH. HezaBucumMble coObITHS.
Pa36op 3ananuii 1 u 2 uz T3Ne7.
IpakTuueckoe 3ansaTue 44. dopmyna
MOJIHOW BEPOSITHOCTH U popMyIia
baiikca. Pa36op 3ananuii 4 u 5 u3
T3Ne7.

IIpakTuyeckoe 3anaTue 45. Cxema
bepnynnu. Pa306op 3amanus 6 uz T3Ne7.
IMpakTuyeckoe 3ansiTue 46. Cxema
bepuynu npu 607BIINX 3HAYCHHUSIX N.
Paz6op 3ananus 7 uz T3Ne7.
IIpakTuyeckoe 3ansTue 47.
JucKkpeTHbIE ClIy4dailHble BETUYUHBI
(n.c.B). OyHKIHS pacrpeaeseHuUs.
CocraBiieHre 3aKOHa pacrpeaeaeHus
I.C.B.

IIpakTuyeckoe 3ansaTue 48.
UucnoBble XapaKTEPUCTUKH JI.C.B.
Pa36op 3amanus 8 uz T3Ne7.
IIpakTuyeckoe 3ansTue 49.
HenpepoiBHas cityyaliHasi BETUYHMHA
(1.c.B). OyHKIMS TUIOTHOCTH
pacnpeneneHus u ee cBsi3b ¢ QyHKIHeH
pacnpenesieHus.

IIpakTuyeckoe 3ansTue 50.
YucnoBbie XapaKTEPUCTUKH H.C.B.
Pa36op 3amanus 9 uz T3Ne7.
IIpakTuyeckoe 3ansaTue 51. 3aKoHbBI
pacrpeaeneHus A.C.B. U H.C.B.:
ounoMuanbHbIi, [lyaccona,
PaBHOMEPHBIN U MOKA3aTEIbHBIN.
IIpakTuyeckoe 3ansaTue 52. PenieHue
3aJa4 Ha HOPMaJIbHBIN 3aKOH
pactipenenenus. Pa3oop 3ananus 8 us
T3Ne7.

IIpakTHyeckoe 3ansitue 53.
[lepBuuHast 06pab0TKa BEIOOPKH.
[Tonuron yacror. I'pynnupoBanHas
BbIOOpKa. ['ucrorpamma.
Omnupudeckast QyHKIus




pacnpenenenus. Pazoop 3amanwuii 1, 2 u
3 T3Ne8.

IIpakTnueckoe 3ansiTHe 4.
UmncnoBble XapaKTepPUCTUKH BEIOOPKH.
IIpakTnueckoe 3ansiTHE 55.
ToueuHble U HUHTEPBAJIbHBIE OLIEHKU
MaTEMaTHYECKOT0 OKUIAHUS U
JUCIIEPCUH TEHEPATILHON
COBOKyMHOCTH. Pa36op 3amanuii 4, 5 u
6 u3 T3Ne8.

IpakTuuyeckoe 3ansiTue 56. [Iposepka
TUIIOTE3bI O BUJIE PACIIPE/ICTICHHUS.
Kpurepuii [lupcona. Paz6op 3aganust 7
u3 T3Ne8.

CamocrosiTe1bHAsA padoTa.
CrnyualiHblil BEKTOP U €r0 YHCIIOBbIE
xapakrepucTuku. KoppensaunoHHbIin
MOMEHT U KOA(PPUIIUEHT KOPPEIALUH.
Perpeccus. KoppensaunoHHbI 1
perpeccuoHHbIN aHanu3. Metos
HaMMEHBUINX KBaJIpaToB.
Craructuueckuil aHaJIn3
SMITUPUYECKON TPOCTOM JIMHENHON
perpeccuu.

Jlst 3a0uHOM hopMbI 00yUeHuUs (U1l BCeX crenranbHOCTeN Kpome «CTpOUTENhCTBO
JOPOT MMPOMBIIIUIEHHOT'O TPAHCIIOPTAY).

No HaumeHoBaHue Nuaukaropsl
/i pasaena Conep:xanue paszjaena HOCTmKeHnﬂu
JUCHMILINHBI KOMIIETeHII M
Monayasb 1
1 Jluneiinas anreOpa u | Jlekuust 1. Marpunbl u 1eldCTBHS Hall
aHAIMTHYECKAs HUMH. OOGparnas MaTpuIia.
reoMeTpust Onpenenureny U X CBOMCTBA.
Pemenne CHCTEM JIMHEMHBIX

anreOpanvyeckux YpaBHEHHUIl: METOJIbI
Kpamepa, T'aycca u  MaTpU4YHBIM.
Teopema Kponekepa-Kanemiu.

[IpsiMass ¥ TIOCKOCTH B TPEXMEPHOM

IIPOCTPAHCTBE.
Jlexnusi 2. BeKTopbI 1 TUHEHHBIE OIlK-1.1.2
onepanuu Hag HUMU. CKaJsipHOe, OIlK-1.3.1

BEKTOPHOE U CMEIIAHHOE
npousBeieHUs BEKTOpoB. [Ipsimas u
IJIOCKOCTH B TPEXMEPHOM IIP-BE.
IpakTnyeckoe 3ausaTue 1. JleiicTBus ¢
Marpunamu. Berancienue
onpeaenuteneid. OOpaTHas MaTpuIa.
Pemenue cucreM TMHEHHBIX
anredpanvyecknx ypaBHEHUI: METO]T
Kpamepa, ['aycca 1 MaTpuuHbiii METOJ
pELLIECHUS CUCTEM.




IIpakTHueckoe 3anaTue 2. [Ipsamas u
IJIOCKOCTH B IIPOCTPAHCTBE.
CamocrositesibHasi padora. BekTopsl.
CkansipHO€, BEKTOPHOE M CMEIIAHHOE
IIPOU3BEJICHUS BEKTOPOB.

CoOcTBeHHbIE Uncia U COOCTBEHHBIE
BEKTOPBI MaTPHIL.

Kpussie BTOpOro nopsjka:
OKPYKHOCTB, 3JUTUIIC, THIIEpOOIa.
[TonspHas cucrtema KOOpAMHAT.

Marematnueckut
agaym3, Yacts 1.

Jlexknus 3. HerpepbsIBHOCTH (D)yHKIHH B
TOYKE U Ha oTpeske. [IpaBwia n
dopmyibl nuddepeHpoBaHus.
Tabnuia npon3BOAHBIX.
Juddepennnan u ero reoMeTpuuecKuii
cMmblci. [Ipons3BoaHbie 1

g depeHInanbl BHICIIUX TOPSAIKOB.
Jlekuus 4. xcTpeMyMbl QYHKIIMH.
HeoOxoaumble U JoCTaTOYHBIE YCIOBUS
JKCTpeMyMa. ACUMIOTOTHI (PYHKIIHH.
O6mas cxema uccienoBaHus GyHKITUH
U TIOCTPOCHMUs €€ rpaduka.
[pakTnyeckoe 3ansiTue 3.
KomMmiiekcHbIe ynciia 1 IeliCTBUS Hall
HUMH. Bplunciaenue npon3BoaHbIX
CIIOXKHBIX (QYHKIUH. Beraucienne
IPOU3BOJHBIX BBICIIMX MTOPSIIKOB.
IIpakTHyeckoe 3ansaTHE 4.
WccnenoBanne GyHKIIUNA U TOCTPOCHHE
rpauKoOB ¢ MOMOLILI0 TPOU3BOJHOM.
CamocrosiTesqibHas padoTa.
Cnenunanpabie pyHKIMU. BekropHas
(GYHKIMS CKaISIPHOTO apryMeHTa.
KacarenpHas Kk KpUBOM U HOpMaJIbHast
IJIOCKOCTb.

OIlK-1.1.2
OIlK-1.3.1

Maremarnueckuit
ananu3, Yacts 2.

Jleknus 5. JluddepennupoBanme
(GYHKIMI HECKOJIBKUX MePEMEHHbIX,
YaCTHBIE MPOU3BOJIHBIE,
muddepeHranb.

Jlexnus 6. [lepBooOpa3Has u
HeonpeeaeHHbI uHTerpai. CBoicTaa
uHTerpanos. [IpaBuna uHTerpupoBaHus
U TaOJauIa UHTErPaoB.
HNurterpupoBaHue Mo 4acTsM U METOJ
3aMeHBI llepeMeHHOoM. Pa3noxenue
MHOT'OWIEHA HA MHOYKUTEIIN.
PaznoxeHne paumoHanbHbIX ApoOei Ha
npocreiimue apodu. HTerpuposanue
palroHaIbHBIX IPOOEH.

Jlexnus 7. OnpeneneHHblil HHTErpai u
ero caoiictea. ®opmyia HerotoHa-
JleiiOHuIIa ¥ ee MPUMEHEHHE IS

OIlIK-1.1.2
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BBIUHCIICHUS OIIPENIETIEHHbIX
MHTETpaJIoB. 3aMEHA IEPEMEHHON U
MHTETPUPOBAHUE T10 YaCTA B
OIpEICIEHHOM MHTErpase.

Jlexuus 8. Beruncienne qBOMHBIX
UHTETPaJIOB NOBTOPHBIM
uHTerpupoBanueM. [Ionarue o 3amMeHe
NEPEMEHHBIX B IBOMHBIX HHTErpasax.
IMpakTnyeckoe 3ansiTue 5. Boruncienue
YaCTHBIX NMPOU3BOJIHBIX.
IIpakTHyeckoe 3ansTue 6.
HenocpencrBeHHOE HHTErPUPOBAHUE.
HNHTerpupoBaHue no 4acTsm.
WNurerpuposanue qpodHO-
palMOHATBHBIX (QYHKIIHI.
JlabopaTropHnoe 3ausitue 1.
OmnpenenenHblil HHTErpai.
HecoOcTBeHHbIe HHTETPATIBI.
Brrurciienue qBOMHBIX UHTETPAJIOB.
JlaGopaTopHoe 3aHsiTHe 2.
«Murerpansl. [TpubnmxenHoe
BBIUHCIICHUE OIPEIEIIEHHOTO
HHTErpaay.

CamocrosiTesibHas padora.
KacarenpHas mI0CKOCTh U HOPMAJIb K
MMOBEPXHOCTHU. Y CJIIOBHBINA SKCTPEMYM.
@yHKINH, HE UHTETPUPYEMBIE B
KBajgpaTypax. MHTErpaisl ¢
NIEPEMEHHBIMU IIPEIETaMU.
[Ipocreiimme crmocoob!
NpUOIMKEHHOT O BBIYUCIICHUS
OIpeAeNIEHHOT0 UHTErpaja (METOIbI
IPSIMOYTOJIBHUKOB, TPAIIELHH,
Cumncona). ['eomerpuueckue u
MEXaHUYECKUE MTPUIIOKEHUS
ONPEJIETICHHOr 0 MHTErpasa.

Moayasb 2

JubdepenunanbHupie
ypaBHEHHSI.

Jlexuus 9. 3agauu, npUBOIAIINE K
b depeHnaibHbIM YPAaBHEHUSM.
Juddepenunanbabie ypaBHEHUS
nepBoro nopsjaka. 3agadya Komu.
Teopema cyiiecTBOBaHUS U
€IMHCTBEHHOCTH PEIICHUS 3a/1a41
Komm. OcHOBHBIE KITacChl ypaBHEHUH,
UHTETPUPYEMBIX B KBaJ[paTypax:
YPaBHEHHUS C Pa3JIENIAIOLIUMUCS
HEPEMEHHBIMH U OJJTHOPOHBIE,
JUHENHBIE /1.y. IEPBOro MOPSAIKa U 11.Y.
B NOJHBIX AU depeHnnanax.

Jlexnus 10. Auddepenunanbuble
ypaBHEHMsI BBICIIUX MOPSAAKOB. 3a1aya
Komu. JIuneitnsie quddepennnanbablie
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YpaBHEHHUS: OAHOPOJHBIE U
HeoZHopoaHbIe. Ob11ee peneHue.
@dyH1aMeHTalIbHAasl CUCTEMA PELIEHUH.
Jleknus 11. HopmanbHas cuctema
mddepeHnnanbHbIX ypaBHEHUH.
IIpakTnueckoe 3ansTue 7. Pemenue
J.Y. C pa3esoIUMHUCS IEPEMEHHBIMU
Y OJTHOPOJIHBIX JI.y. IEPBOTO MOPSIIKA,
JMHENHBIX J.y. IEPBOrO NOPSIKA,
ypaBHeHUI bepHyIUn U 11.y. B IOJIHBIX
g depeHnnanax.

IIpakTuueckoe 3ansiTue 8. Pemenne
JMHENHBIX OHOPOIHBIX JI.y. BTOPOTO
NOpSAJKA C TTOCTOSTHHBIMU
koapunmentamu. Meton Jlarpanxka
JUISL pEIICHUS] JIMHEHHBIX
HEOJTHOPOJIHBIX JI.y. BTOPOTO MOPSIJIKA C
MOCTOSTHHBIMU KO3 GUIIUEHTaMHU.
IMpakTnyeckoe 3ansiTue 9. Penienne
CHUCTEM JIMHENHBIX YPaBHEHUN METOJ0M
WCKITIOYEHHS.

CamocrosiTesibHas padora.
YucneHHOe HHTETPUPOBAHUE
OOBIKHOBEHHBIX U (DHepeHIINaTbHBIX
ypaBHEHUU. YUCIIEHHBIE METOIbI
peleHust CUCTeM OOBIKHOBEHHBIX
muddepeHnnanbHbIX YPaBHCHHIM.

Yucnossle u
(hyHKIIMOHAIIbHBIE
PSIBL.

Jlekmusi 12. Yucnosbie psipl.
CX0auMOCTh U CyMMa psjia.
Heobxoaumoe yciioBue cXoaMMOCTH.
JlericTBUS CO CXOMAIMMHUCS PATAMH.
Psipl ¢ mONOKUTENBHBIMY YIEHAMM,
MPU3HAKU CXOJUMOCTH.
3HaKonepeMeHHBIC psiibl. AOCOIOTHAS
U yCIIOBHAs cXoaAuMocTh. [Ipu3Hak
Jletiouauma. CBoiicTBa abDCOJIFOTHO
CXOJSLIUXCS PSIAOB.

IIpakTuyeckoe 3ansaTue 10. Pspl ¢
MOJIOKUTEIbHBIMY YJI€HAMU, IPU3HAKU
CXOJMMOCTH. 3HAKOIEPEMEHHBIE PSbL.
CamocrosiTesibHas padora.
OyHKIMOHATIbHBIE psiibl. O0MacTh
cxoauMocTu. PaBHOMepHas
cxonumocTs. [Tpuznak Beleprpacca.
CBoiicTBa paBHOMEPHO CXOISALIUXCS
PAIOB: HEMPEPHIBHOCTh CYMMBI psiJa,
mddepeHnrpoBaHue 1
MHTErpupoBaHue psaaoB. CTeneHHbIe
psnel. Teopema Abens. Paguyc u kpyr
cxoauMocTu. Paner Teiinopa u
Makiopena. Paznoxenue
AIIEMEHTAPHBIX (PYHKIIMH B CTETICHHBIS
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psanel. [Ipunoxenus psnos.
Psnpr Oypee.

Teopus
BEPOSITHOCTEN U
MareMaThudecKas
CTaTUCTUKA

Jleknus 13. DnemenrapHas Teopus
BepositTHOcTel. Kitaccnueckoe
onpezeneHue BeposiTHocTu. Popmyna
oIHOM BeposiTHOCTH. DopMyna
baieca.

Jlexuus 14. Cxema bepnysu.
OyHKIUS pacrpeesieHus], INIOTHOCTh
BEPOSITHOCTH UX B3aUMOCBSI3b U
CBOMCTBA.

Jleknus 15. Maremaruueckoe
OKHJIaHWE U TUCTIEPCUS TUCKPETHON 1
HETPEPHIBHOW CIIy4allHOW BEJIMYHHBI.
3aKOHBI pacHpeieIeHUs.

Jlexknus 16. ['enepanbHast
COBOKYITHOCTb M BBIOOpKa.
Bapuannonnsiii psa. ['ucrorpamma,
SMITUpUYECcKast PyHKITUS
pacnpezeneHus, BBIOOpOUYHas CPeIHSS
u qucniepcusi. JloBepurenbHas
BEPOSITHOCTH M JIOBEPUTEITHHBIN
WHTEpBAJ.

IIpakTu4yeckoe 3ansTue 11.
Krnaccuueckoe onpenenenue
BEPOSITHOCTH. T€OpEMBI CII0KEHHUS U
YMHOKEHUSI BEPOATHOCTEM.
IMpakTuueckoe 3anarue 12. Dopmyia
MOJIHOM BEpOSITHOCTHU U (popMyJia
baiikca. Cxema bepnymu.
MpakTuyeckoe 3ansitue 13. YucIoBeie
XapaKTEPUCTUKHU [.C.B U H.C.B. 3aKOHBI
pacrnpeneneHus 1.C.B. ¥ H.C.B.:
OouHoMuanbHBIN, [Tyaccona,
paBHOMEpPHBIN, HOPMAJIbHBIH.
IpakTuyeckoe 3austue 14. [lepBuunas

obpaboTka BeIOOpKH. [Tonuron yacTor.

I'pynnupoBanHas BeIOOpKa.
I'ucrorpamma. OMnupuueckas
byHKIMS pacrpeieeHus..

YucnoBbie XapaKTEPUCTUKH BBIOOPKHU.
CamocrosiTesibHas padora.
Cny4ailHbIii BEKTOP U €r0 YUCIIOBbIE
xapakTepucTuku. KoppensunoHHbIi
MOMEHT U KO(PDUITUEHT KOPPEISAIIUH.
Perpeccus. Koppensaunonusiii u
perpecCuoHHbIN aHau3. Meroz
HAaMMEHbIIUX KBaJpaToB. ToueuHsle
WHTEPBAJIbHBIE OLICHKU
MaTE€MaTUYECKOr0 OXKUIAAHUS U
JUCIIEPCUU TeHEPATTbHON
coBOKYNHOCTH. [IpoBepka runoTesbl o
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perpeccuu.

BHJIE pacupeneneHus. Kpurepui
[Mupcona. CraTucTHUECKUN aHAIN3
AMIIUPUYECKOMN IIPOCTOM JIMHEUHON

5.2. Pa3nesnsl IUCIUTUIHHEBI M BUIBI 3aHATHAM

Jlnist ouHOM (OpMBI 00YUEHUS

ry‘;}[ HaumeHoBaHue pa3jeia Iy CHUILTHHBI JI 113 JIP CPC Bcero
1 | Jluneiinas anre6pa u 12 10 0 40 62
AQHATUTUICCKAsI TEOMETPHSI.
2 | MaremaTuueckuii ananus, Jacts 1. 20 22 0 40 82
3 | Maremaruueckuii ananus, Hacts 2. 32 16 16 80 144
4 | InddepeHnmanbHple YpaBHEHUSI. 22 20 0 60 102
5 | Yucnosble U PYHKIMOHAIbHBIE PSJIbL. 10 12 0 20 42
6 | Teopus BeposiTHOCTEH H 32 39 0 76 140
MaTeMaTHU4eCKasi CTATUCTHKA.
Hroro 128 112 16 316 572
KoutpoJnb 112
Bcero (o0mas Tpy10eMKOCTb, 4ac.) 684

Jst 3a0uHOM hopMBI 00yUeHus (1l BCeX crenuaibHOCTeN Kpome «CTpOUTEeNhCTBO
JIOPOT MPOMBIIIJIEHHOTO TPAHCTIOPTA).

iﬁl HaumeHoBaHuUe pa3aesia TUCHUILTHHBI JI 113 JIP CPC Bcero
1 | Jluneiinas anrebpa u 4 4 0 55 63
aHAJIMTUYECKasi TeOMETPHSI.
2 | MaremaTnueckuii ananus, Yacts 1. 4 4 0 100 108
3 | Marematnueckuii ananus, Yacte 2. 8 4 4 155 171
4 | JIluddepeHnmanpbHbie YpaBHCHHUS. 6 6 0 100 112
5 | YUucnoBsie U QyHKIIMOHAIBHBIC PSJIBI. 2 2 0 55 59
6 | Teopus BeposTHOCTEN U 8 8 0 194 140
MaTeMaTH4ecKasi CTaTUCTHKA.
Hroro 32 28 4 589 653
KoutpoJnb 31
Bcero (o0mas Tpy10eMKOCTb, Yac.) 684

6. OueHo4Hble MaTepUAJIbI [1JIs1 POBEAeHUS TEKYIIero KOHTPOJIS yCIeBaeMOCTH U
NPOMEKYTOYHOI aTTecTAMU 00y4aIoIMXCS 10 TUCIUNTIHHE

OHCHO‘IHLIG MaTCpHrajbl 110 ITUCHUILIMHC SABJIAIOTCA HEOTHEMJIEMOH YacCThIO pa60qel71

MIPOrPaMMBbI M IPEJICTABICHBI OTACIbHBIM JOKYMEHTOM, PACCMOTPEHHBIM Ha 3aCeaHuu Kadeapsl
U YTBEPKICHHBIM 3aBEAYIOLUM Kadeapoil.

pasaeiie 5 «COI[Cp)KaHI/Ie U CTPYKTypa AHUCHUIIIHHBD). O6y11a10mn171c51 JOJDKCH OCBOHMTH BCC

7. MeToauuecKue YKazanuda s oﬁyqammnxm M0 OCBOCHMIO JUCHUITIJIMHBI

HOpﬂZ[OK HU3YyUYCHUA JUCHUTIIIMHBI CJ'IC,I[YIOH_II/II\/'II
1. OcBoeHue pasacsioB JUCHUIUIMHBI MPOU3BOJAUTCA B IOPAAKEC, NMPUBCICHHOM B

pas3zaensl TUCHUILIUHBI, UCIONb3Ysl METOJUYECKUEe MaTepualibl AUCLUIUTUHBI, a Takke yuyeOHO-
MeToMuYecKoe o0ecreueHue, NpuBeIeHHOE B pasaene 8 pabodel mporpamMMal.




2.  Jlns ¢dopmMupoBaHHMS KOMIIETCHIMH OOydYalOmMCA JOJDKEH TIPEICTaBHUTh
BBITIOJIHEHHBIE 33J[aHUs, HEOOXOIUMBIE Ul OLIEHKM 3HAHUM, YMEHMH, HABBIKOB M (WJIM) OIBITA
JESITEIbHOCTH, IPEAYCMOTPEHHBIE TEKYIIMM KOHTPOJEM YCIIEBAEMOCTH (CM. OIICHOYHbIE
MaTepHabl 110 TUCLHUIUINHE).

3. Ilo uroram TeKymero KOHTPOJS yCIEBAEMOCTH O JUCIHILIMHE, 00ydYaromuics
JIOJDKEH MPOUTH MTPOMEKYTOUHYIO aTTECTALUIO (CM. OLIEHOYHbIE MaTEpUaIbl IO TUCLUILINHE).

8. Onucanne MaTepHATBLHO-TEXHHYECKOT0 M Y4eOHO-METOIUYECKOr0 o0ecreyeHnsi,
Heo0X0IUMOro JJIsl peain3anuu 00pa3oBaTeIbHOI MPOrpaMMbl M0 THCHUILIHHE

8.1. TlomemeHus NpeaCTaBISIOT COOOH YUeOHbBIE ay TUTOPUH JUTS TIPOBEICHHS y4eOHBIX
3aHATHH, TMPEIyCMOTPEHHBIX NPOTrpaMMOil  OakanaBpuara/crnenuainTeTa/ MarucTpaTypsl,
YKOMIIJIEKTOBaHHBIE CIIEHUAIN3UPOBAHHON Y4eOHOH MeOelbio M OCHAIIIEHHBIE 000pyIOBaHUEM H
TEXHUYECKUMHU CPEICTBAMH OOYUYCHHUS, CIYKAIMMHU JIJIsl IPEACTaBICHUs Y4eOHOH WHPOpMAITIH
OOJIBIIION ayJUTOPUHU: HACTEHHBIM SKPAaHOM (CTallMOHAPHBIM WIJIM TIEPEHOCHBIM), MapKEepHOMH
JNOCKOM W (WIM) MEJNOBOM JIOCKOM, MYJIbTUMEIUIHBIM MPOEKTOPOM (CTallMOHAPHBIM WU
MIEPEHOCHBIM).

Bce momMenienus, NConb3yemble 15t IPOBEICHUS YUeOHBIX 3aHATHI U CAMOCTOATEITBHOM
paboThI, COOTBETCTBYIOT JICHCTBYIOIINM CAHUTAPHBIM M IIPOTHBOIIOKAPHBIM HOPMAaM H ITPABHIIAM.

Jis  mpoBeneHUs J1abOpaTOpHBIX pabOT HCIHONB3yeTcss JiabopaTtopus Kadeapsl
«Komnviomepnvliil  K1acc»  OCHAIIEHHAs KOMIBIOTEPHOW TEXHHKOH C  BO3MOXXHOCTBIO
MoAKTIOYeHUS K ceTu «HTepHeT» 1 o0ecrieueHrueM JIOCTYIa B 3JEKTPOHHYIO HH(POPMAITMOHHO-
00pazoBaTeNbHYIO CpPEly YHUBEPCHTETA.

[Tomemienus uis caMOCTOSTENBHON pabOThl 00YYAIOIIUXCS OCHAIIEHb KOMIIBIOTEPHOI
TEXHHUKOH C BO3MOXXHOCTBHIO TOJKIIOUCHHS K ceTn «VHTepHeT» u olecriedeHneM IOoCTyrna B
AIIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEely YHHBEPCHUTETA.

8.2. VYuuBepcuteT o0ecreueH He00X0IMMBIM KOMIUIEKTOM JIMIICH3NOHHOTO ¥ CBOOOTHO
pacnpocTpaHseMOro NporpaMMHOro 00ecrevyeHrs, B TOM YHCIie 0T€YECTBEHHOIO TPOU3BO/ICTBA!

- OmneparmonHas cucrema Windows;

—  MS Office

- AnTtuBupyc Kacnepckuii;

—  IIporpammuas cuctema Jisi OOHapyKE€HHS TEKCTOBBIX 3aMMCTBOBAaHUHN B yUEOHBIX
Y Hay4HBIX paboTax « AHTuIriaruar.BY3y.

8.3. OoOyuaronumess obecriedeH a0cTyn (yAal€eHHBIH JIOCTYII) K COBPEMEHHBIM
npodeccnoHanbHbIM 0a3aM JaHHBIX:

- DNeKTpOHHO-OMOIMOTeYHass cucTemMa wu3AarenberBa  «JlaHby. [DIEKTpOHHBIN
pecypc]. — URL: https://e.lanbook.com/ — Pexwum fgocTyma: st aBTOpHU3. MOJIb30BaTEIICH;

—  DrexkrtpoHHO-OMONMoOTEeYHas cuctema ibooks.ru («Aitdykc»). — URL: https:/
ibooks.ru / — PexuM moctyma: Ui aBTOPHU3. MOJIb30BATEICH;

—  DnexrponHas 6uGmuorexka FOPAMT. — URL: https://urait.ru/— Pexum poctyma:
JUIS aBTOPU3. MOJIb30BATENEH;

—  Enunoe okHO goctyna k 00pa3oBaTelbHBIM pecypcaM - KaTajaor 00pa3oBaTeIbHBIX
WHTEPHET-PECYPCOB U MOJTHOTEKCTOBOM AMEKTPOHHON Y4eOHO-METOJMYECKON OuOnuoTexe Ass
obmrero u mpodeccuonanbHoro oopazosanus». — URL: http://window.edu.ru/ — Pexwum moctyna:
CBOOOTHBIH.

- CnoBapu u sunukiaonemun. — URL: http://academic.ru/ — Pexum moctyna:
CBOOO/THBIH.

- Hayunas snexktponHas 6ubnunoreka "KubepJlenunka" - 3To Hay4yHast 3J1€KTpOHHAs
O6ubnmoTeka, MOCTpOEHHas Ha mapagurme OTKpbIToil Hayku (Open Science), OCHOBHBIMHU
3a/la4yaMHi KOTOPOU SIBJISIETCS TMOIMYJISIpU3AIHsl HAYKH M Hay4YHOU JIESTENbHOCTH, OOIIECTBEHHBIN
KOHTPOJIb KadecTBa HAy4YHBIX MyOJIMKAIui, pa3BUTHE MEKTUCIUIUIMHAPHBIX HCCIEAOBAHUM,
COBPEMEHHOTO MHCTUTYTA HAYYHOH PElleH3UH U MOBBIIIEHUE [TATUPYEMOCTH POCCHICKON HAYKH.
— URL: http://cyberleninka.ru/ — Pesxxum goctyna: cBOOOIHBIH.


https://e.lanbook.com/
https://e.lanbook.com/
https://e.lanbook.com/

8.4. OOyuarommmcsi oOecriedeH M0cTyn (yAaJeHHBIA JOCTYI) K HH(POPMAIMOHHBIM
CIPAaBOYHBIM CHCTEMAaM:

- Hanmonanenseiii Otkpeitenii Yausepcuret "MHTYUT". becrutatHoe oOpa3oBaHue.
[DnexTponnslit pecypc]. — URL: https://intuit.ru/ — Pexxum moctymna: cBOOOIHBIN.

8.5. IlepeueHs nevaTHBIX W3JIAaHUH, HCITOJIB3YEMBIX B 00pa30BaTEILHOM IMPOIIECCE:
1. TIucemennsrit J{. T. KoHCIIEKT JIeKIHiA TIO BBICIICH MaTeMaTHKE: IOTHBIA Kypc/13-¢ u3.-

Mocksa: Aipuc-IIpecc, 2015. — 603 c. u anayioru rogos u3nanus 2003-2014.

2. Panpl. Yu. mocobue / 'ap6apyk B. B., Cnupugonos E.W., lIBapiy M. A. - CaHkr-
[etepOypr: IIT'YIIC, 2010. — 49 c.

3. Maremarnueckas craTucTuka. Yd. mocobue / I'apbapyk B. B., Ilynemmesa FO.1O.: -Cankr-
[etepOypr: IIT'YIIC, 2012. — 56 c.

4. Pemenwne 3a7a4 0 MaTeMaTHKe. AJTaNTUBHBIN KypC JUISl CTYACHTOB TEXHUYECKUX BY30B!
VYyebnoe nocodue / ['apdbapyk B.B., Ponun B.1., ConosreBa .M., llIBapuy M. A.— CII6.: U3a-Bo
«Jlanby, 2017. — 688 c.

o. WNuTencuBHbli Kypc MaTemaTuku. YacTs 1 u 2: YyeOHoe nocodue / brnarosemenckas E.A.,
I'ap6apyk B.B., Poqun B.U., ®omenko B. H., lIsapiy M. A. — CI16.: ®T'6OY BO IITI'VIIC, 2017
n2018.— 136 m 192 c.

6. Ananutuueckas reometpus. Meroa. nmocobue / ApramonoBa H. E., Bopornna M. M.,
Cawmotinosa T. FO. - Cankr-Ilerepoypr: III'YIIC, 2011. — 28 c.
7. HuterpanpHoe ucuncienue. Meron. mocooue / ['ananona 3. C., Emuceesa E. H.,
Jlammmaa H. B., Ymrakosa T. U.: - Cauakr-IletepOypr: TII'YIIC, 2011. — 31 c.

8.6. Ilepeuenn pecypcoB WH(POPMAIIMOHHO-TEIIEKOMMYHHKAITHOHHON ceTn

«MHTEpHET», UCTIOIB3YyEMBIX B 00pa30BaTEIbHOM IpOIIECCE:

1. Bnosun, A.1O. Beicinas Mmarematrka. CTaHAapTHBIE 3a/1a4d ¢ OCHOBAMH TEOPHUH.
[DnexTponHbIii pecype] : yueb. mocooue / A.}O. Baosun, JI.B. Muxanesa, B.M. Myxuna. —
OnexktpoH. gman. — CII6. : Jlams, 2009. — 192 ¢ — Pexum gocryna:
http://e.lanbook.com/book/45 — 3ar. ¢ skpana.

2.  Munocues, B.b. (mox pexn.) Kypc MareMaTrku Jyisi TEXHUYECKUX BBICITMX YU4EOHBIX
3aBeneHnil. Yacte 1. Ananutuyeckas reometpusi. [Ipenenst u psaapl. yHKIMU U TPOU3BOIAHBIE.
Jluneiinas u BeKTOpHas anredpa [DnexkTpoHHBINH pecypc] : yueObHoe mocobdue / B.b. Munocues
(mox pen.), E.A. Ilymkaps (nox pen.), B.I'. 3yokoB [u ap.]. — Dnekrpon. nan. — CIIO. : Jlanp,
2013. — 543 c. [http://e.lanbook.com/view/book/30424/]

3. Munocues, B.b. (mox pexn.) Kypc MareMaTtuku /1t TEXHHYECKHX BBICIITUX YI€OHBIX
3aBesieHnil. YacTh 2. OyHKIMM HECKOJIBKUX NepeMeHHbIX. HTerpanbHoe ucuuciaenue. Teopus
oyt [DaeKTpoHHBINA pecype] : yueObHoe mocobue / B.b. Munocues (noz pen.), E.A. Ilymkaps
(mon pen.), B.A. JlsxoBckuii [u nmp.]. — Onekrpon. maH. — CIIO. : Jlanb, 2013. — 429 c.
[http://e.lanbook.com/view/book/30425/]

4.  Munocues, B.b. (mox pex.) Kypc maTematuku A1l TEXHUUECKUX BBICIIUX YUEOHBIX
3apenenuil. Yactp 3. Jluddepennuanbupie ypaBHeHHs. YpaBHEHHS MaTeMaTUYeCKOW (PU3UKU.
Teopus onTumuzanuu [INeKTpOHHBIN pecypc] : yuebHoe nocobue / B.b. Munocues (rox pexn.),
E.A. Tlymkaps (o pen.), H.A. bepkos [u ap.].— Dnekrpon. nan. — CII6. : Jlans, 2013. — 514
c. [http://e.lanbook.com/view/book/30426/]

5. Munocues, B.b. (mox pea.) Kypc matematuku st TEXHUUECKUX BBICIIUX YUEOHBIX
3aBeneHuil. Yacte 4. Teopus BepOsSTHOCTEH M MaTeMaTHyecKash CTATHUCTHKA [DIEKTPOHHBIN
pecypc] : yuebnoe nocodue / B.b. Munocues (nox pexn.), E.A. Ilymxkaps (nox pea.), H.A. bepkos
[m  gp.]. —  DOnekrpon. gman. —  CIIG. . Jlams, 2013. — 304 c.
[http://e.lanbook.com/view/book/32817/]

— JInuanerit kabuner DUOC [Dnektponnslil pecypc]. — URL: my.pgups.ru — Pexum
JOCTYTA: JUTsl aBTOPHU3. TOJIh30BATENCH;

— DnexTpoHHas HHGOPMAIMOHHO-00pa3oBaTenbHas cpeaa. [ DIeKTPOHHBIN pecypc].


http://www.labirint.ru/pubhouse/12/
https://sdo.pgups.ru/




