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1. leau u 3aga4m TUCHHUILTHHBI

Pabouas nporpamma AuCHUIUIMHBL «Boicuas mamemamuxay (b1.0.13) (nanee —
JUCLUIUIMHA) COCTABJIEHA B COOTBETCTBUHM € TPEOOBAHUSMHU (heAepalbHOTO TOCYAAPCTBEHHOTO
00pa30BaTeNLHOTO CTaHJapTa BhICIIEro 00Opa3oBaHus MO HampapieHuto noarorosky 15.03.01
«Mawunocmpoenuey (nanee — ®I'OC BO), yreepxxknennoro 09.08.2021 r., mpukas
Muno6pnayku Poccun Ne 727.

[enbo M3ydeHus! TUCLMILINHBI SIBJISETCSI OCBOCHHUE TEOPETUUYECKUX OCHOB M pa3BUTHE
NPAaKTUYECKUX HABBIKOB IPUMEHEHHS MAaTeMaTHYeCKUX METOJIOB, TOBBIIICHHE KYJIbTYPHI
MBILIIEHHSI, CTIOCOOHOCTH K 0000ILEHHIO, aHATIN3Y, BOCIPUATHIO HH(OPMAILIUU, TOCTAHOBKE L[EJIN
U BBIOODY ITyTe €€ TOCTUKECHUSI.

JU1s TOCTHXKEHUS 1NN AUCLUILIMHBI PEIIAlOTCs CISAYIOIUe 3a/1a41:

— YMCEHHE PEUICHHsS OCHOBHBIX MAaTEMAaTHYECKHX 33/a4 C JOBEACHHEM DPELICHHS [0

MPAKTUYECKH TPUEMIIEMOTO Pe3ysIbTaTa,

— ycBOeHHE 0Aa3MCHBIX MAaTEMAaTUYECKUX MOHATUI, METO/I0B, MOJielell, IPUMEHIEMbIX
IIPU U3YYEHUH €CTECTBEHHOHAYYHBIX U CIIEIUAIbHBIX TUCIMILINH;

— NpHOOpEeTeHHe OmbITa MPOCTEHIIEr0 MATEMATUYECKOTO HCCIECIOBAHMUS TPUKIIATHBIX
BOIIPOCOB (II€PEBO/]I PEaIbHOM 3a/1a4ll HA MATEMaTUYECKH SI3bIK, BBIOOP METOZIOB €€
pelleHH s, B TOM YUCJIE€ U YUCIECHHBIX, OLIEHKA ITOy4YE€HHBIX PE3YyJIbTAaTOB);

— pa3BUTHE CIOCOOHOCTH CaMOCTOATENBHO Pa30UPaThCs B MATEMATHIECKOM arlapare,
coJiep KaleMcs B JINTEPAType, CBA3aHHOU CO CHEIMATbHOCTBIO.

2. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4YeHUs M0 IUCHUILINHE,
COOTHECEHHBIX C YCTAHOBJIEHHBIMH B 00pa30BaTe/IbHOI MpOrpaMMe MHAUKATOPAMH
AOCTHKEHHUS] KOMIIeTeHIUit

[InanupyeMbIMu pe3yiabTaTaMu 00Y4YEHMs MO JUCLMIUIMHE sABIsSETCS (OPMUPOBAHUE Y
o0yyaromuxcst KOMIETeHIMHA W/Wiau YacTH KomreTeHIud. CHopMHUPOBAaHHOCTh KOMIIETEHIMH
W/WJIM YaCTH KOMITETEHIINI OLIEHUBAETCS C MOMOIIBIO0 HHANKATOPOB JOCTUKEHUSI KOMIIETEHLIUH.

NHaukaTopbl 10CTHKEHUS
KOMIIeTeHIIMH

OIIK-1 Cnocoben npumeHnsams ecmecmeeHHOHAYYHbIE U OOUJCUHICEHEPHbLE SHAHUS, MEMOObl
MAMEMAMUYECcKo20 aHaIu3a U MoOeIupOBaHUsi 8 NPOhHecCUOHANbHOU 0esimelbHOCIU
OIllK-1.1.1 Obyuarowuiics sHaem:

3naem cnocodvl npumeneHus | OCHO8HbIE NPUHYUNDBL, MEeMOObl U UHCMPYMEHMbl TUHEHOU
MEMOO08 MAMEeMAMU4ecKo2o | aneedpvl U AHAIUMUYeCcKol 2eomMempui, MamemMamuiecKko2o

PesynbTaTnl 00y4eHHs 110 AUCHHUILINHE (MOLYJIIO)

AHAU3A U MOOETUPOBAHUSL 8 a
obveme, He0OX0OUMOM OIS H
peuterus 3a0ay 8 a
npogeccuonanbHol i
oesimenibHOCmU u

3

3. MecTO IMCUMIVIMHBI B CTPYKTYpPe OCHOBHOM NMpo¢ecCHOHAIBHOIT 00pa30BaTe/IbHOM
NMPOrpamMMbl

JlucuumimHa OTHOCUTCS K 0053aTeIBbHOM JacTH.



4. O0beM TUCHMILUIMHBI U BUbI Y4eOHOH padoThI

. Bcero Moayb
Bup y4yeOHoii padoThI 4ACOB 1 5
KonraktHas pabota (1o BuaaM y4eOHbIX
3aHITHH) 128 64 64
B ToMm uncne:
—  sexuuu (JI) 64 32 32
— npaktuueckue 3anatus (113) 64 32 32
— nabopatopHbie paboTsl (JIP)
CamocrositensHas pabora (CPC) (Bcero) 88 44 44
KonTtpob 72 36 36
®dopma KOHTPOJIs (MPOMEKYTOYHON aTTeCTAlIUN) €] €]
OO01ast TPYA0EMKOCTB: Yac / 3.€. 288/8 144/4 144/4
Ipumeuanue: « Popma konmponsy — skzamen (3), KPJI — konmponvnas paboma
5. CTpykTypa u coaep:kaHue TUCHUTITHHBI
5.1. Pa3nensl AUCUMIIIIUHBI U COJEpKAHUE PACCMATPUBAEMBIX BOIIPOCOB
No HaumeHoBaHue HNuaukaropsl
I /;1 pasaena Conep:xanue pa3aena JOCTHKEHHUS
AUCHUTINHBI KOMIeTEeH Uit
Mooyns 1
1 Jluneitnas anre6pa u | Jlekumsa 1. MaTpuibl u JeicTBUS HaJ
aHaJIMTHYECKas Humu. OOpatHass wmatpuma. Padr
reoMeTpuUs MaTpHIIbI, BBIUHCIICHHE paHra.

Onpenenureny BTOPOIO UM TPETHETO
nopAnkoB.  OnpenenuTeny  BBICIINX
nopsikoB. CBOMCTBA OIpeeanTeneH.
Pemenune CUCTEM JMHENHBIX
anreOpanvecKux ypaBHEHUH: METOJIbI
Kpamepa, Taycca wu  MaTpuyHbIi.
Teopema Kponekepa-Kanennm.
Jlekuust 2. BexkTopsl U JIMHEHHbIE
omepanuy Hax HUMHU. JlekapToBbI

BEKTOPHOE M CMENIAHHOE MTPOU3BEICHUS
BEKTOpOB. JIMHelNHas 3aBUCUMOCTh U
HE3aBUCUMOCTb BEKTOPOB. Pa3zMepHOCTH
1 6a3uC TMHEHHOTO MPOCTPAHCTBA.

Jlekuust 3. Ilpsimas Ha TUTOCKOCTH.
YpaBHEeHHS TpAMOM. YTOIN MEXAy
npssMbiMu.  [IpsiMass ¥ TMJIOCKOCTH B
TPEXMEPHOM IIPOCTPAHCTBE. Y paBHEHHUS
NpSAMOM M TUIOCKOCTH. YTOJI MEXKIY
NPSIMBIMH, TUIOCKOCTSIMH, TPSIMOM U
MIOCKOCTRIO. PaccTosSTHUS OT TOYKH 10
NpsAMOM M 110 IUIOCKOCTH. B3ammHOe
pacIoiOKEHUE MPSIMBIX U MIIOCKOCTEH.

KOOpAMHATBl  BeKTOpoB. CkanspHoe, OIllK-1.1.1




IpakTuyeckoe 3ansaTue 1. JleiicTBusa c
MaTpUlaMHU. Brruucnenue
onpenenutenei. OOpaTHas MaTpHIia.
IIpakTnyeckoe 3ansTne 2. PemeHue
CHUCTEM JIMHEHHBIX anreOpanvecKux
ypaBHeHun:  Mmeron  Kpamepa wu
MATPUYHBIA METOJI PELICHUS CUCTEM.
Panr marpuupl. Teopema Kponekepa-
Kanenmm. Uccnenosanue  cucrem
JVHENHBIX aNredpandeckux ypaBHEHUI.
Pemenue cucrem merogom I"aycca.
Ipakrnueckoe 3ausitue 3. BEKTOPHI.
[Ipsimass Ha tIocKOCTU. Paznmunbie
ypaBHEHUS TUIOCKOCTU B IPOCTPAHCTBE.
VYron Mexny MmI0CKOCTAMU. Y paBHEHUS
MPsSIMOM B TIPOCTPAHCTBE. YTOJ MEXIY
NpPSAMBIMH, TPSAMOM U  IUIOCKOCTBIO.
PaccTosiHust OT TOYKHM 4O TPSMOM U 1O
IJIOCKOCTH. B3amMHoe pacmnosioxeHue
MPSAMBIX U IJIOCKOCTEH.
CamocrosiTenbHasi padoTa.
CoOcTBeHHbIE UKcia U COOCTBEHHBIE
BEKTOPBI MaTPHII.

Kpussie BTOporo nopsaka:
OKPYKHOCTb, 3JUIUIIC, TUIlepOoIa.
[lonsipHas cucrema KOOpAMHAT.

Maremaruueckuii
agaym3, Yacte 1.

Jlekmus 4. MHOXXeCTBa M OlepaIuu
HaJ HUMHU. YUCIOBbIE MHOXKECTBA.
Ksantopsl. ®ynkunu. CrnoxHbie 1
oOpatHble QYHKIMH, TpaduKH
¢GbyHKIMN. DeMeHTapHble PYHKIUH.
UucnoBble OCIEA0BATEIBHOCTH U X
npenensl. Heneposo uncio. [Ipenenst
(GyHKIMH, CBONCTBA MPEEIIOB,
OCHOBHBIE TEOPEMBI O MPEEIIaXx.
beckoneuHo Manble 1 0ECKOHEYHO
6onbmme GpyHkuuu. CpaBHEeHUE
0ECKOHEYHO MaJbIX (PYHKIIHH.
3amMeyaresbHbIe IPE/eNbl.

Jlekums 5. HenpepbIBHOCT pyHKIINI B
TOUKe U Ha oTpe3ke. CBolcTBa
(GyHKINH, HETTPEPBIBHBIX HA OTPE3KE.
Pa3pbiBbl yHKIMI 1 MX
kinaccudukanms. [IponsBoaHas
(YHKIINH, €€ CMBICIT B Pa3JIUYHBIX
3amavax. Juddepermupyemocts
(YHKIIMU B TOUKE U Ha OTPE3KE.
[IpaBuna u popmyibt
muddepennupoBanus. Tabmuia
npou3BoHBIX. Juddepeniman u ero
T€OMETPUUECKUN CMBICII.

OIllIK-1.1.1




HNuBapuanTHOCTH (POPMBI
muddepeHnmana.

Jleknus 6. [IpousBoansie u
muddepeHransl  BHICIIAX  MTOPSIKOB.
Teopembl Pomsa, Jlarpawxka, Komu.

IIpaBuno Jlonurans. PackpsiTne
HEOIPEICTICHHOCTE. dopmyna
Telnmopa C OCTaTOYHBIM YIEHOM B
dhopme Jlarpanxa. Paznoxenue

AJIEMEHTApHBIX (YHKIMKA 1O dopmyIe
Tetinopa.

Jlexuust 7. DxcTpeMyMbl (PYHKITHIA.
HeoOxonuMmele u JocTaTOYHBIE YCIOBHS
akcTpemyma. Mccnenopanue
BO3pacTaHusl, yObIBaHUS, BBITYKIOCTH U
BOTHYTOCTU ()YHKIUH. ACUMITOTHI
¢bynkuii. O0miasi cxema ucciae10BaHus
(yHKIMU ¥ IOCTPOCHUS ee TpaduKa.
I[IpakTHyeckoe 3ansTue 4.
KomimiekcHbIe yncia u geficTBUA Hall
HUMU. Anrebpanydeckas,
TPUTOHOMETPHUUECKasl U MOKa3aTesIbHas
(hOpMBI KOMIIJIEKCHOTO YHCIIA.
®opmyna Ditnepa.

IIpakTuyeckoe 3ausitue 5. OyHKIUU.
CrnoxHble 1 00paTHbIe GYHKINH,
rpaduku QyHKIMNA. DIeMeHTapHbIe
¢yHkuu. Beruncnenue npenenon
Mocye10BaTeNbHOCTEH U PYHKIHIA.
I[MpakTHyeckoe 3ansTue 6.
HenpepbIBHOCTh PYHKIIMH B TOUKE.
Pa3peiBel hyHKIINE 1 UX
KJaccuukanus.

IpakTuyeckoe 3ausitue 7. Tabnuia
IIPOU3BOJHBIX. Beruncnenne
MIPOU3BOJIHBIX CJIOKHBIX (QYHKIUH.
IIpouzBosaHble GyHKINH, 3a1aHHBIX
rapamMeTpU4ecKH U HESBHO.
Brruncnenne npon3BOAHbBIX BBICIIMX
opsiAKOB. PackpeiTue
HEOIIPEIEICHHOCTEN.

I[IpakTHyeckoe 3ansiTue 8.
UccnenoBanue GyHKIMA ¢ TOMOIIBIO
MepBOM MPOU3BOHON. MOHOTOHHOCTh
U OKCTPEMYMbI (PYHKIUH.
UccnenoBanue GyHKIMA ¢ TOMOIIBIO
BTOPOU IPOU3BOIHOM, HAXO0XKICHHUE
MHTEPBAJIOB BBITYKJIOCTH U BOTHYTOCTH
GyHKIMN ¥ TOuek neperuoa.
Haxoxxnenne acumntot rpaduka
¢ynkuuu. [Tocrpoenue rpagpuka
(YHKIIUH C TIOMOIIBIO TPOU3BOIHBIX.
CamocTosiTesIbHAsA padoTa.




Cnenunanpabie QyHKIMH. BekropHas
(GYHKIHS CKAISAPHOTO apryMEHTa.
KacarenbHas kK KprBOii 1 HOpMaJIbHAS
IIJIOCKOCTb.

Matemaruueckuii
ananus, Yacts 2.

Jleknus 8. ®yHKIIMN HECKOIBKHUX
MIEPEMEHHBIX, OCHOBHBIE OTIPEICIICHUS,
reOMETPHUECKUI CMBICI, ITPEEIIbI,
HenpepbIBHOCTH. uddepenunpoBanue
(GyHKIMH HECKOJIBKUX IEPEMEHHBIX,
YacTHBIE IPOU3BOHBIE,
muddepeHmans.
HuddepeHunrpoBanue cI0KHON U
HessBHOW (QyHKIMHA. YacTHbIE
MIPOU3BOIHBIE U TGP EepeHITHAIBI
BBICILIMX HOPSI/IKOB.

Jlexuust 9. DxcTpeMyMbl QyHKITHIA
HECKOJIbKUX MEPEMEHHBIX.
Heo0xoauMeie yciioBusi SKCTpeMyMa.
JlocTaTouHbIE YCIOBUS KCTpEMyMa
(751 GYHKIMM IBYX [IEPEMEHHBIX).
Jlexmus 10. [Teppoobpa3Has u
HeonpezeneHHbl nuTerpai. CpoiicTBa
uHTerpasios. [IpaBuiia HHTErpUpPOBaHUS
Y Ta0JIMIa UHTETPAJIOB.
WHTerpupoBaHue 1o 4yacTsiM U METO[
3aMEHBbI IEPEMEHHOM.

Jlexkuusa 11. Pasnoxenne MHOro4ieHa
Ha MHOXUTENH. Pasnoxenne
panMoHanbHBIX Jpo0eit Ha mpocTenme
npoobu. NuTerpupoBanue
panMoHaNbHBIX JpoOei.
WuTerpupoBanue HEKOTOPHIX
UppalMOHATIbHBIX U TPAHCLIEHACHTHBIX
GyHKIUH.

Jlexuus 12. OnpeneneHHbIil HHTETpa
u ero ceorictea. ®opmyna HeroToHa-
JleiiOHuUIIa ¥ ee TPUMEHEHUE AJIst
BBIUMCIICHUS ONPEIeICHHBIX
WHTETPAJIOB. 3aMeHa EPEeMEHHOHN U
WHTETPUPOBAHUE T10 YacTs B
OTpesieIeHHOM UHTErpase.

Jlexuust 13. HecoOGcTBeHHBIE
WHTETPAJIbl C OECKOHEYHBIMH
npeaesiaMi U OT HEOTpaHHUUEHHBIX
(hyHKIHA, UX CBOHCTBA, CXOJIUMOCT.
Jleknusa 14. BriuuciieHne ABOMHBIX U
TPOMHBIX  WHTETPAJOB  MOBTOPHBIM
uHTerpuposanueM. [loHsarue o 3ameHe
IIEPEMEHHBIX B JBOMHBIX W TPOMHBIX
UHTErpajax.

Jlekumsa 15. IlpunoskeHuss KpaTHBIX
HUHTETPaJIoB.

OIllIK-1.1.1




Jleknus 16. KpuBonuHeitnbie
MHTETpabl MO AJIMHE IYyTH, UX
CBOMCTBA U BBIYHCIICHHE.
KpuBosnHelHbIE HHTErPAIIBI 110
KOOpAMHATaM, UX CBOMCTBA U
Bbruncienue. llpunoxenus
KPUBOJIMHEWHBIX HHTETPAJIOB.
IIpakTnyeckoe 3ansitue 9. Boruncienue
YaCTHBIX IPOU3BOJAHBIX.
HuddepeHunrpoBanue CIoKHON U
HessBHOW QyHKIWH. crionp3oBanue
muddepeHnmana B npuOInKeHHBIX
BBIYUCIICHUSIX.

IIpakTuyeckoe 3ausiTue 10.
OKCTpeMyMbl PYHKIUH JIBYX
nepeMeHHbIX. Haxoxnenue
HauOOJBIIETO U HAUMEHBILIETO
3HaueHUs QYyHKIUHU B 3aMKHYTON
obnactu. [IpousBogHas mo
HaIIPaBJICHUIO U IPAJMEHT CKAJISIPHOIO
oJIsl.

IIpakTHyeckoe 3ansaTue 11.
HenocpencrBeHHOE HHTETpUPOBAHUE.
MeTton noaBeeHUS MO/ 3HAK
muddepeHnrana u 3aMeHbI
nepeMeHHou. MIaTerpupoBanue no
qacTsaMm. CBelleHUe UHTerpaja K cede
MOJA00HOMY.

IIpakTnuyeckoe 3ansiTue 12.
WuTerpuposanue apodHO-
panMoHaNbHBIX (QYHKIIMH.
WNHTerpupoBanue npocTenmmx
UpPpalMOHAIBHBIX U
TPUTOHOMETPUUECKUX (PYHKIIMMA.
IIpakTnuyeckoe 3ansiTue 13.
OnpeneneHHblil UHTErpal.
Heco6cTBeHHBIE MHTETpAIIBI 110
HEOTPaHUYEHHOMY MPOMEXKYTKY.
Heco6cTBeHHBIE HHTETpaAIbI OT
HEOTrpaHUUYEHHBIX (YHKIIHH.
IIpakTuuyeckoe 3ansitue 14.
Brrunciienre ABOMHBIX U TPOMHBIX
nHrerpaios. [loBropHoe
MHTErpUPOBAHUE.

IIpakTuuyeckoe 3ansitue 15. 3amena
IIEPEMEHHOM B JBOTHOM U TPOMHOM
uHTerpane. MexaHndyeckue u
reoMeTpUUYecKre IPUII0KEHUS
JIBOMHOT'O ¥ TPOMHOI'O UHTErpala.
Ipakruyeckoe 3ansiTue 16.
Brrunciienne KpuBOJIMHENHBIX
nHTErpasoB | u 2 pona.




CamocrosiTesibHasi padora.
KacarenbHas mockocTb U HOpMaJb K
MMOBEPXHOCTHU. Y CIIOBHBIN SKCTPEMYM.
OyYHKIIMU, HE UHTETPUPYEMbIC B
KkBazpatypax. aTerpasi ¢
[IEPEMEHHBIMU NIpEEIaMu.
[Ipocreiimme crocoob!
PUOIMKEHHOTO BBIYMCIICHUS
OIpeIeIEHHOr0 UHTEerpaia (MeTO b
MPSIMOYTOJIbHUKOB, TPameiui,
Cumrncona). ['eomerpudeckue u
MEXaHUUYECKNE IPUIIOKEHUS
OIpe/IeNIEHHOT0 UHTErpaa.
[ToBepxHOCTHBIE MHTErpaibl | 1 2
pona. ®opmymna OcTporpaackoro-
l"aycca.

YucnoBeie 1
(yHKIIMOHATILHBIC
PAIBL.

Jlexmus 17. YucnoBble psabl.
CxoaumocTh U cymMa psijia.
Heo6xoanmMoe yciaoBre CX0IUMOCTH.
JlelicTBUA CO CXOASUIMMUCS PSIAAMHU.
Psnbl ¢ NOI0KUTEIBHBIMY YJICHAMM,
MIPU3HAKU CXOJUMOCTH.
3HAKOIIEPEMEHHBIE PAJIBL, PSBI C
KOMIUIEKCHBIMU WiieHaMu. AOCOJIIOTHAS
U yCJIOBHasl cX0uMocCTh. [Ipu3Hak
Jleiibnnma. CoiicTBa aOCOIIOTHO
CXOZSIIUXCS PSALIOB.

Jlexuus 18. ®yHKIMOHATBHBIE PSIIBL.
Ob6nacte cxoaumoctu. PaBHOMepHast
cxoaumocTs. [Ipusnak Beliepuirpacca.
CBolicTBa paBHOMEPHO CXOSIINXCS
PSAI0B: HENIPEPHIBHOCTH CYMMBI PsiJia,
nudQepeHIpoBaHUE U
UHTErpupoBaHue psaaoB. CTeneHHbIe
panbl. Teopema Abens. Paguyc u kpyr
cxoaumocTu. Pl Termopa u
Makinopena. Pasznoxxenue
3JIEMEHTapHBIX (PYHKIMH B CTENICHHBIE
pansl. [lpunoxenus psnos.

Psaner @ypee. ['apMoHnUeCKnii aHAIN3.
IIpakTuuyeckoe 3ansitue 17.
Hccnenosanne cXoOMMOCTH YHCIOBBIX
pAn0B. PAIbI ¢ TONOKUTENBHBIMU
YICHAMM.

HccenenoBanue cXxoquMoCTu
3HAKOYEPETYIOLIIUXCS U
3HAKONIEPEMEHHBIX PSIOB.
IpakTuyeckoe 3ansiTue 18.
HaxoxzaeHne naTepBana cCX0AUMOCTH
creneHHoro psaa. Psaasr Teinopa u
Maknopena. Paznoxenue pyHkuuu B
creneHHoN psn. [Ipumenenune psaoB k
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MPUOIMKEHHBIM BBIUUCIICHUSAM. Psbl
Dypee.

CamocrosiTesibHasi padora.
[IpakTueckuil rapMOHUYECKUI
aHaJIu3.

Mooyns 2

Huddepenunanbubie
ypaBHEHHUSL.

Jlexuus 19. 3anauun, npuBoasmyme K
muddepeHInaTbHBIM YPaBHEHHSM.
JuddepenunanbHble ypaBHEHUS
nepBoro nopsiaka. 3agaya Komu.
Teopema cyliecTBOBaHUs U
€IMHCTBEHHOCTH PEIICHUS 3a/1a4u
Komm.

Jlexkuus 20. OcCHOBHEBIE KJIACCHI
ypaBHEHUM, HHTETPHPYECMBIX B
KBaJipaTypax: ypaBHEHUS C
Pa3IeISIOIIUMHUCS TTEPEMEHHBIMH H
OJIHOPOJIHBIE, TUHEHHBIE /I.y. IEPBOTO
MOPSJIKA U J1.Y. B ITOJIHBIX
muddepeHnmranax.

OIllK-1.1.1

Marematnueckoe
MO/JICTTUPOBAHUE

Jlexuus 21. luddepenunansaeie
YPaBHEHHMs BBICIIMX HOPSIIKOB KaK
3JIEMEHT MaTeMaTHYECKOI 0

Mo enupoBanus. 3aaada Komu.
[TonsTHE O KpaeBbIX 3a1a4ax.
VYpaBHeHUs, JOITyCKAIOLUE TOHMKEHHE
nopsiaka. JInnenHoie
muddepeHaIbHbIC ypaBHEHUS:
OJIHOPOJIHBIE ¥ HEOTHOPOAHBIE. O011Iee
pemenne. @yHaaMeHTaIbHas CUCTEMA
peneHui.

Jlexuus 22. HopmanbHas cuctema
g depeHIIMATBHBIX YpaBHEHUI.
3anaua Komm u teopema
CYLIECTBOBAHMS U €JUHCTBEHHOCTH.
CucremMpl TMHENHBIX

¢ depeHIMaTBHBIX YpaBHEHUI ¢
MIOCTOSIHHBIMU K03 purimenTamu.
IpakTuyeckoe 3ansitue 19. Pemmenue
1.Y. C pa3JeNaoIUMUCS IEPEMEHHBIMU
Y OJTHOPOJHBIX J.Y. IEPBOTO MOPSAKA.
Pemenue nuHelHbIX 1.y. IEPBOroO
MopsiiKa, ypaBHeHH beprym u 1.y. B
MOJHBIX JU(QepeHnmanax.
IMpakruyeckoe 3ansitue 20.
JuddepennunanbHble ypaBHEHUS
BBICIIIMX MOPSAKOB. Y paBHEHMUS,
JIOTTYCKAIOILUE IOHNKEHHUE MTOPSAIKA.
Pemienne nuHEMHBIX OJHOPOIHBIX 11.Y.
BTOPOT'O MOPAAKA C TIOCTOSHHBIMHU

K03 duLreHTaMH.

IIpakTnyeckoe 3ansitue 21. Meron
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Jlarpanxa 1u1s peleHus: TMHEHHBIX
HEOAHOPOHBIX JI.y. BTOPOTO MOPSJIKA C
MTOCTOSTHHBIMH KO3 (OUIIUCHTAMH.
Pemenne nuHEHHBIX HEOAHOPOIHBIX
J.y. BTOPOTO MOPSIJIKA C TOCTOSSHHBIMU
kodpdunmentamu. Pemenue TMHEHHBIX
HEOJIHOPOAHBIX [I.y. BTOPOTO MOPsIJIKa C
MOCTOSTHHBIMU K03 punimenramu.
IIpakTuyeckoe 3ansaTHe 22. Pemenue
CHUCTEM JIMHENHBIX YPABHEHUI METOA0M
UCKITIOUYEHHUS.

CamocrosiTesibHas padora.
YucneHHOE HHTETPUPOBAHUE
OOBIKHOBEHHBIX AU epeHnanbHbIX
ypaBHeHU. UnCIEeHHbIE METO/IbI
pEIICHUS CUCTEM OOBIKHOBEHHBIX

b depeHIMaTbHBIX YpaBHEHHI.

Teopus
BEPOATHOCTEHN U
MaTeMaTHyecKas
CTaTHCTUKA

Jlexuus 23. [IpocTpancTBo
AJIEMEHTaPHBIX COOBITHI. AlreOpa
coObITU. BeposaTHOCTD.
AKCHOMaTHYECKOE TIOCTPOEHUE TEOPUH
BEPOSITHOCTEM.

DnemMeHTapHas TEOpHs BEPOSITHOCTEN.
Kiraccnueckoe u reomerpuueckoe
OIIpEEIICHUE BEPOSTHOCTH.

Jlexuus 24. ®opmyna nogHOU
BepositHocTH. Dopmyna baiieca.
Cxema bepnynmu. Teopems [lyaccona
u Myaspa-Jlamnaca.

Jlexuus 25. JluckpeTHbIe C1y4aiiHbIe
BenUM4UHBI. DyHKIUSA paclpeneacHus U
ee cBoicTBa. MaTemarnyeckoe
OKUJAHUE U JUCIIEPCHUS TUCKPETHOU
Clly4alHOM BenuunHbl. HenpepsiBHbIE
ciy4yanHblie BeM4nHbl. OyHKIUA
pacnpezenenus, INI0THOCTh
BEPOSTHOCTH UX B3aUMOCBS3b U
cBoiicTBa. MaTemaTnueckoe 0XXuiaHnue
U JUCIIEPCHUS HENIPEPHIBHOM CIIy4alHOMN
BEJINYMHBI.

Jlexuusi 26. 3aKoHBI pacrpeeeHus
JUCKPETHOH CIIy4aiiHOW BEJIMYUHBI:
O6uHoMuanbHbIN, [lyaccona. 3akoHbI
pacnpeeseHus: HEnpepbIBHON
CIIy4ailHOM BEJTMYMHBI: IOKA3aTEIIbHBIM,
PaBHOMEPHBIA.

Jlexuus 27. HopmansHoe
pacrpenesieHie U ero CBOMCTBaA.
[IpaBuio Tpéx curma.

Jlexknus 28. 3aK0H OOIBIINX YHCE.
Hepasencrsa YeOrbimeBa. Teopembl
bepnynnmu u YeOnimena. [lenrpanpHast
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npenenbHas Teopema JIsmyHoBa.
Teopema Myaspa-Jlamnaca.

Jlexnus 29. I'enepanbHast
COBOKYITHOCTb M BBIOOpKA.
Bapuanuonnsiii paa. ['uctorpamma,
SMIHUpHUYEcKast GyHKIUS
pacnpesenenus, BBIOOpOUYHast CpeIHss
U AUCTIEPCHSL.

Jlexkuusa 30. CrtaTucTUYECKUE OLIEHKH:
HECMEUICHHbIC, 3P PEKTHUBHBIC U
cocrosiTenbHble. [IorpenHocTh OLEHKH.
JloBepuTenbHast BEPOSITHOCTD U
JOBEPUTEIIbHBIN HHTEPBAI.
Omnpenenenne HEOOXOIUMOT0 00beMa
BbIOOPKHU. ToueuHbIe OLIEHKU
MaTEeMaTHYECKOI0 OKUIaHUS U
JUCTIEPCHUH.

Jlexuus 31. [TonsiTue o KpuTepHsx
cornacus. [IpoBepka rumnotres o
paBeHCTBe noseii u cpequux. [IpoBepka
TUIOTE3 O 3HAUEHUHU [TapaMeTpoB
HOPMAJILHOTO pacrpeiesieHusl.
[IpoBepka runoressl 0 BUAE
pacnpezeneHusl.

Jlexuus 32. [IpyHINT MaKCHUMaIBHOTO
MIPaBAONOI00US U METOJT HAUMEHbBIIIUX
KBa/IpaToB.

IpakTuyeckoe 3ansiTue 23. Anredpa
coObITuii. OnpeienieHne BEpOITHOCTH.
Kiaccuueckoe onpenenenue
BEPOSTHOCTH. Te€OopeMbl CI0KEHUS U
YMHOXEHHS BEPOSITHOCTEN.
HezaBucumbie coObITHSI.
I[MpakTH4eckoe 3ansiTHE 24.

dopmyiia OJIHON BEPOATHOCTH U
dbopmyna baiieca.

IpakTuyeckoe 3ansTue 25. Cxema
bepnymnmu. Cxema bepnynnu npu
OO0JIBIINX 3HAUYEHUSX N.

IpakTuyeckoe 3ansitue 26. J[luckpetHoie
cllyyaiiHble BEJTMUUHBI (J1.C.B).
DyHKIWA pacipeieseHus.
CocraBiieHne 3aKOHa paclpeneIcHUs
1.c.B. YHCIIOBBIE XapaKTEPUCTUKH [1.C.B.
I[pakTH4eckoe 3ansiTue 27.
HenpepoiBHas cnydaiiHas BeIMYMHA
(1.c.B). ®yHKIMSA IIOTHOCTH
pacnpesieNieHus ¥ ee CBsI3b ¢ PyHKIHen
pacnpeznenenus. Yucnosele
XapaKTepUCTHKH H.C.B.

IMpakTHyeckoe 3ansaTHe 28. 3aKOHbI
pacnpesenenus 1.c.B. ¥ H.C.B.:




omHOoMMaNBbHBIN, [TyaccoHa,
PaBHOMEPHBIA.

IpakTuyeckoe 3ansitue 29. Pemenue
3a7a4 Ha HOPMAJIbHBIN 3aKOH
pacnpezeneHusl.

IpakTnyeckoe 3anstue 30. [lepBuunas
obOpaboTtka BeIOOpKH. [ pynmupoBaHHas
BBIOOpKA. ['McTOrpaMMa. DMmupudeckast
(GyHKIUS pacnpeeneHus.

UrcnoBbie XapaKTEPUCTUKH BBIOOPKH.
Ipakruueckoe 3ansitne 31. Todyeunsie u
WHTEPBAJIbHBIC OLICHKU MaT. OKUIaHUS
U AUCTIEPCUH TeHEPATbHOU
COBOKYITHOCTH.

IMpakTnyeckoe 3ansitue 32. [IpoBepka
TUIIOTE3bI O BUJIC PACTIPEICTICHUSI.
Kpurepuii [Iupcona.
CamocrosiTesibHast padoTa.
CiyuaiiHblil BEKTODP U €r0 YHCIIOBBIE
xapaktepucTuku. KoppensinoHHblit
MOMEHT U KOX(PPHUIMEHT KOPPEIISALNH.
Perpeccus. KoppensuuoHHblid u
perpeccuoHHbI aHanu3. Metox
HaMMEHBIINX KBaJIPaTOB.
Craructuueckuii aHam3
SMIUPUYECKON MPOCTON JTMHEUHOM
perpeccuu.

5.2. Pa3nesnsl UCHUILIMHGI ¥ BUABI 3aHATHI

Ne HaumeHnoBanue pa3gesa 1 m3 JIP CPC Beero
n/n AU CIHUIIIMHBI
1 | JIuneitnas anrebpa u 6 5 0 8 20
aHAJMTHYECKAasi TEOMETPHSI.
2 MaremaTuueckuii aHanu3, Yacts 1. 8 10 0 18 34
3 Maremartnuecknii ananns, Yacrts 2. 18 16 0 18 54
4 | YucnoBsle ¥ (PyHKIIMOHAIbHBIE 4 4 0 4 12
PSLIBL
5 | JuddepennuanbHble ypaBHEHHUS. 8 8 0 20 36
MaremaTHuecKkoe MOJICIINPOBAaHHUE
6 | Teopus BeposTHOCTEH U 20 20 0 20 60
MaTeMaTH4ecKasl CTATUCTHKA.
Hroro 64 64 0 88 216
KonTpoJs 72
Bcero (001mas Tpya0eMKOCTh, Jac.) 288

6. OueHouyHbIe MaTepUAJIbI JIS1 IPOBeAeHUS TeKYIero KOHTPOJIsl ycleBaeMoCTH U
NPOMEKYTOYHOM aTTecTANMU 00y4al0IUXCS M0 JMCIUIITTHHE

OreHOYHBIC MaTepUaabl MO AWCIUIUIMHE SBISIOTCS HEOTHEMJIEMOW 4YacThio pabodueit
MPOrPaMMBbI U TIPEJICTABICHBI OTACTBHBIM JOKYMEHTOM, PACCMOTPEHHBIM Ha 3aceaHuu Kadeapsl
1 YTBEPKJIEHHBIM 3aBEIYIOIIHUM KadeIpoi.



7. MeToauveckne yKa3aHus s 00yYAOIIUXCS 110 OCBOCHUIO JUCIHUIIMHBI

[TopsAnok n3ydeHus: AMCLUILINHBI CIIEYFOILNN:

1.  OcBoeHue pa3neioB AUCLMIUIMHBL MPOU3BOJUTCS B IOPSAIKE, MPUBEAECHHOM B
pasnene 5 «CopepkaHue M CTPYKTypa IUCHMILIMHBD. OOydaromuiicss AOIKEH OCBOUTH BCe
paszensl TUCHMIUIMHBI, MCIIONB3Ysl METOAMUECKUE MaTepHalibl IUCIHUILIMHBI, a TaKkke y4eOHO-
MeToAuYecKoe o0ecredeHre, NpUBeIeHHOE B pasjeine 8 pabouel mporpaMMsl.

2.  Jlns <¢opmupoBaHHS KOMIIETCHIMH O0OydalomMics JOJDKEH MPEeCTaBUTh
BBIIIOJIHEHHBIE  3a/laHUs, HEOOXOAMMBIE M OLCHKM 3HAHWUH, YMEHUH, HaBBIKOB,
IIPEyCMOTPEHHBIE TEKYIIUM KOHTPOJEM YCIIEBAEMOCTH (CM. OLIEHOYHBIE MAaTepHalbl IO
JTUCITUATIIINHE).

3. Ilo urToram TeKymero KOHTPOJIS yCIEBAEMOCTH O JWCIHILIMHE, 00ydarouIuiics
JIOJKEH MPOUTHU MPOMEXKYTOUHYIO aTTECTALUIO (CM. OLIEHOYHbIE MAaTEPUAJIbI 110 TUCLUILIIMHE).

8. Onucanne MaTepuaJIbLHO-TEXHMYECKOT0 U Y4eOHO-MeTOAUYECKOro odecrnevyeHms,
HEO0X0MMOr0 /IVIsl peaiu3anuy 00pa3oBaTe/JIbHONH MPOrPaMMBbI 10 JNCIUIIINHE

8.1. TlomemieHHs MpeACTABIAIOT COO0H yueOHbIC ayIUTOPHH ISl TPOBEACHUS YU€OHBIX
3aHATHH, PeayCMOTPEHHBIX IIPOrpaMMoii OakanaBpuara, YKOMIUIEKTOBAaHHbIE
CHEIMATM3UPOBAHHON yUeOHOH MeOenbl0 M OCHAIlEHHBbIE O0OPYAOBAaHHUEM W TEXHUYECKUMH
cpeAcTBaMU OOYYeHHMs, CIYKAllUMHU JJs NpejAcTaBieHus ydeOHoW uHpopmauuu Oo0JbLION
ayJIUTOPUU: HACTEHHBIM SKPAaHOM (CTAal[MOHAPHBIM UJIU IEPEHOCHBIM ), MAPKEPHOU T0CKOM 1 (1JIN)
MEJIOBOM JI0CKOH, MYJIbTUMEIUHHBIM IIPOEKTOPOM (CTALMOHAPHBIM UJIU IIEPEHOCHBIM).

Bce nomMenienust, HCTIONb3yeMbIe AJIsl TPOBEACHUS yIeOHBIX 3aHATHIA U CAMOCTOSATEIbHOM
paboThl, COOTBETCTBYIOT JACHCTBYIOIIUM CAHUTAPHBIM U IIPOTUBOINOKAPHBIM HOPMAM U ITPaBUIIaM.

Jnst  mpoBeneHHs J1abOpaTOpHBIX padOT wmcmoib3yercss nabopaTopust Kadeapsl
«Komnviomepnwiil Kiacc» OCHAIlEHHas: KOMIbIOTEPHON TEXHUKOHM ¢ oOecrieueHueM JocTyna B
AIIEKTPOHHYIO HHPOPMALMOHHO-00Pa30BaTEIBHYIO CPEly YHUBEPCHTETA.

[Tomerienus st caMOCTOSITENbHON pabOThl 00YYaIOLIMXCS OCHAILIEHBI KOMITBIOTEPHON
TEXHUKOH C BO3MOXKHOCTBIO TOAKIIOUEHHsS K cetn «MHTepHEeT» m obecriedeHneM J0ocTymna B
AIIEKTPOHHYIO UHPOPMALIMOHHO-00pa30BaTEIbHYIO Cpe/ly YHUBEPCUTETA.

8.2. YHuBepcuteT obecrieueH He0OX0AMMBIM KOMIUIEKTOM JIUIICH3HOHHOTO U CBOOOTHO
pacIpoCTpaHsIeMOro MPorpaMMHOI0 00ECTIeYeHHs, B TOM YHUCIIE OTEUECTBEHHOTO POU3BOICTBA.

[lepeueHsb JIMILIEH3MOHHBIX POTPaMM IpeAcTaBiIeH Ha BHyTpeHHeM noptaiie PI'bOY BO
[I'VIIC no anxpecy http://eaisu.pgups.edu.mps/info/prog/

8.3. OOywarommumcsi obecriedeH JocTyn (yOaJeHHBIH JOCTYN) K COBPEMEHHBIM
npodeccuoHaIbHBIM 0a3aM JTaHHBIX:

— DNneKTpoHHO-OUOIMoTeUHass cucTeMa wu3aaTenbcTBa  «JlaHb». [DIEKTpOHHBIN
pecypce]. — URL: https://e.lanbook.com/ — Pexwum qoctyma: 1jist aBTOpHU3. TOJIb30BaTEIICH;

—  DuekTpoHHO-OMOaMOTeYHas cucteMa ibooks.ru («Aitdyke»). — URL: https://
ibooks.ru / — Pexxum moctyna: ajist aBTOpH3. TOJIb30BaTENCH;

—  Dnektponnas 6ubmmoreka FOPAWT. — URL: https://urait.ru/— Pexum mocrtyrma:
JUISL aBTOPH3. MOJIb30BaTENCH;

—  EnuHoe 0kHO nocTymna K 00pa3oBaTeIbHBIM pecypcaMm - KaTaior 00pa3oBaTelIbHBIX
MHTEPHET-PECYPCOB U IMOJHOTEKCTOBOW AJIEKTPOHHOM y4eOHO-METOAMYEecKON OuOnnoTexe AJis
obrrero u npodeccuonanbHOro oopazosanus». — URL: http://window.edu.ru/ — Pesxxum mocryma:
CBOOOIHLIIA.

—  Cnoapu u suimkionenuu. — URL: http://academic.ru/ — Pexum nocryna:
CBOOOTHBIH.

—  Hayunas snexrponnas oubnuoreka "KubepJlennnka" - 370 Hay4Has 31€KTpOHHAs
O6ubnuoreka, MOCTpOEHHass Ha mapagurme OTKpbITod Hayku (Open Science), OCHOBHBIMH
3aJauaMi KOTOPOU SIBJISIETCS MOMYNSAPU3aIMs HAYKU M HAyYHOU JEATENIbHOCTH, OOLECTBEHHBIN
KOHTPOJIb KadyecTBa HAYYHBIX IMyONWKAlWH, pa3BUTHE MEKIUCIUTUIMHAPHBIX HCCIIEIOBAHHIA,
COBPEMEHHOT'0 MHCTUTYTA HAyYHOH PELEH3UH U MOBBIIIEHNE IUTUPYEMOCTH POCCHICKON HayKH.



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

— URL: http://cyberleninka.ru/ — Pexxum moctyma: cBOOOIHBIH.

8.4. OOyuaromumcsi obecrieueH A0CTyN (yAaJICHHBIM AOCTYN) K MH()OPMAIMOHHBIM
CIIPABOYHBIM CHCTEMAaM:

- Hammonaneueiit Otkpeiteiii YHausepcuret "MHTYUT". becimatHoe obpa3oBanue.
[DnexTponnsiii pecypc]. — URL: https://intuit.ru/ — Pexxum goctyma: cBOOOIHBIA.

8.5. IlepeueHb nedaTHBIX U3JAHHH, UCIIOIB3YEMBIX B 00pPa30BaTEILHOM MPOIIECCe:

1. [Mucemennsnii [. T. KoHcnekT jekuuii Mo BBICIIEH MaTeMaTHKE: IMOJHBIN Kypc/14-¢
u3n.-Mocksa: Ailipuc-IIpecc, 2022. — 608 c. u ananoru ronos u3ganus 2003-2014.

2. Pagpl. Y4u. mocobue / I'apbapyk B. B., Cnupunonos E.W., [lIBapiy M. A. - CaHkrt-
[TerepOypr: IIT'VIIC, 2021. - 49 c.

3. Maremarnueckasi cTaTUCTUKA. Y4. mocooue / ['apbapyk B. B., Ilynmeimesa FO.1O.: -
Canxkr-IlerepOypr: I[II'YIIC, 2022. - 56 c.

4, Pemenue 3amad 1O BbICHIEH MareMaTuke. VHTEHCHMBHBIA Kypc IS CTYIACHTOB
TEXHHYECKUX BY30B: YueOHoe nmocobue / ['apbapyk B. B., Poqun B. U., llIBapiy M. A. .— CII6.:
N3n-so «Jlanb», 2022. — 444 c.

5. Beicmias matematuka. CTanaapTHbIE 3a]ja4i C OCHOBAMH TEOPHH : yueOHOe ocodue
st By30B / A. 1O. BnoBum, JI. B. Muxanesa, B. M. Myxuna [u ap.]. — 3-e u3n., crep. —
Cankr-IlerepOypr : Jlanb, 2022. — 188 ¢. — ISBN 978-5-8114-9437-8. — TekcrT :
3JICKTPOHHBIN // JIaHb : aneKkTpoHHO-O0MOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/195419 (nata obpamenus: 15.12.2025). — Pexum gocrymna: s
aBTOPU3. MOJIb30BATENCH.

6. Munocues, B. b. Kypc MmaTematuku as TEXHUYECKUX BBICIINX Y4EOHBIX 3aBeICHUN
: yuebHOe ocobue / B. b. Munocues, B. I'. 3yokoB, B. A. JIsxoBckuii. — 2-e u31I., UCIIP. —
Cankr-IlerepOypr : Jlanp, 2021 — Yacts 1 : Ananutndeckas reomerpus. [Ipenenst u psbl.
OyHKIMH U TPOU3BOHbIC. JInHelHas 1 BekTopHas anrebpa — 2022. — 544 c. — ISBN 978-5-
8114-1558-8. — TekcT : anekTpoHHbIH // JIaHb : anekTpoHHO-0nbnnoreynas cucrema. — URL:
https://e.lanbook.com/book/211352 (nata obpamenus: 15.12.2025).

— Pesxxum mocTyna: Uit aBTOPH3. TOJIb30BaTeNeH.

7. Munocues, B. b. Kypc mareMaTHku JU1si TEXHUYECKHX BBICIINX YUEOHBIX 3aBECHUN
: yuebnoe nmocodue / B. b. Munoctes, B. A. JIsxoBckwii, A. . MapThIHEHKO. — 2-€ H3/1., HCIIP.
— Camnkr-IlerepOypr : Jlanp, 2021 — Yactp 2 : OyHKIIMHM HECKOJIbKUX MTEPEMEHHBIX.
Wuterpanpaoe ncuncienne. Teopus moms — 2021. — 432 c. — ISBN 978-5-8114-1559-5. —
Texct : anexTpoHHbIH // JIaHb : 31eKTpoHHO-OnbmoTeuHas cucrema. — URL:
https://e.lanbook.com/book/168571 (nata oopamenus: 15.12.2025). — Pexwum goctymna: st
aBTOPH3. MOJIb30BATENCH.

8. MuHocues, B. b. Kypc maremMaTHku Ji1si TEXHUYECKHUX BBICIINX YUEOHBIX 3aBEACHUMN
: yuebHoe nocodue / B. b. Munocnes, H. A. bepkos, B. I'. 3yokoB. — 2-e u3n., ucnp. — CaHKT-
[TerepOypr : Jlanp, 2021 — Yacts 3 : AuddepeHunanbable ypaBHEHHS. Y paBHEHHS
maremaTnueckoi ¢pusuku. Teopus ontummzanuun — 2022. — 528 c. —

ISBN 978-5-8114-1560-1. — TekcT : 351eKTpOHHBIH // JIaHb : 31eKTpOHHO-01OInOTeYHAs
cucrema. — URL: https://e.lanbook.com/book/211358 (nara obpamenus: 15.12.2025). —
Pexum noctyna: st aBTOpuU3. MOJIb30BaTENEH.

9. Mymkaps, E. A. Kypc MaTeMaTuku Ui TEXHIYECKUX BBICIINX y4eOHBIX 3aBEACHUH :
yuebHoe nocobue / E. A. Ilymkaps, H. A. bepkos, A. . MapTblHEeHKO. — 2-€ U3[., UCTIpP. —
Cankrt-Ilerepoypr : Jlamb, 2021 — Yacte 4 : Teopusi BeposSTHOCTEW W MaTeMaTHYecKas
cratuctuka — 2022. — 304 c¢. — ISBN 978-5-8114-1561-8. — TekcT : snexTpoHHbIi // JIans :
ANEKTPOHHO-OMOMMoTeunast cuctema. — URL: https://e.lanbook.com/book/211382 (mara
obpamenus: 15.12.2025). — Pexwum moctyna: Ui aBTOPU3. MOJIH30BATEICH.



8.6. Ilepeuenn pecypcos UH(POPMAIIMOHHO-TEJICKOMMYHUKAITMOHHOM ceTu
«MHTEpHEeT», NCIONB3YeMbIX B 00pa30BaTeIbHOM HpOLecCce:

- JInunsiit kabuner DUOC [Dnekrponusiit pecype]. — URL: my.pgups.ru — Pexxum
JOCTYTIA: JJIsl aBTOPH3. TIOJIb30BaTENeH;

— DnexTpoHHas nH()OpPMAMOHHO-00pa3oBaTelibHas cpena. [ DIEKTPOHHBINA pecypc].
— URL.: https://sdo.pgups.ru — Pesxum octyna: Juis aBTOPHU3. MOJIb30BATENCIH;

PazpaboTuuk pabodeii mporpaMMsl,
JIOLIEHT E.N.Cnupuionon

16.01.2026
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