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1. lleau u 3aaa494 JUCUMILJIUHBI

Pabouas nporpamma AuCHUIUIMHBL «Boicuas mamemamuxay (b1.0.11) (nanee —
JUCLUIUIMHA) COCTABJIEHA B COOTBETCTBUHM € TPEOOBAHUSMHU (heAepalbHOTO TOCYAAPCTBEHHOTO
00pa30BaTeNLHOTO CTaHJapTa BhICIIEro 00pa3oBaHus MO HampapieHUIo noarorosku 12.03.01
«IIpudopocrpoenne» (nanee — ®I'OC BO), yreepxkaennoro 19.09.2017 r., npukas
Muno6puayku Poccun Ne 945.

[enbo M3ydeHus! TUCLMILINHBI SIBJISETCSI OCBOCHHUE TEOPETUUYECKUX OCHOB M pa3BUTHE
NPAaKTUYECKUX HABBIKOB MPUMEHEHHS MAaTeMaTHYECKUX METOOB, IOBBIIICHUE KYJIbTYPHI
MBILIIEHHS], CIIOCOOHOCTH K 0000ILEHHI0, aHAJIU3Y, BOCIPUATUIO HH(OPMAIMH, TOCTAHOBKE LEIH
U BBIOODY ITyTe €€ TOCTUKECHUSI.

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

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

MPAKTUYECKH TPUEMIIEMOTO Pe3yibTaTa,

— ycBoeHHE 0a3MCHBIX MAaTEMAaTUYECKUX MOHITUH, METOA0B, MOJIeNIeH, IPUMEHAEMBIX
IIPU U3YYEHUH €CTECTBEHHOHAYYHBIX U CIIEIUAIbHBIX TUCIMILINH;

— NpHOOpEeTeHHe OmbITa MPOCTEHIIEr0 MATEMATUYECKOTO HCCIECIOBAHMUS TPUKIIATHBIX
BOIIPOCOB (II€PEBO/I peaIbHOM 3a/1a4ll HA MaTEMaTHUYECKUN A3bIK, BHIOOP METO/I0B €€
pelleHH s, B TOM YUCJIE€ U YUCIECHHBIX, OLIEHKA MOJTy4YE€HHBIX PE3YIbTATOB);

— 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/IbHOIl IpOorpaMMe HHAUKATOPaAMH
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 JTOCTUKEHUSI KOMIIETEHLIUH.

HHI[I/IKZITOPLI JOCTHIKCHUSA

. Pe3yabTaThl 00YyUeHNA O JUCHUIIIHHE (MOIVJIIO
KOMIIEeTEH LM y M men (mozy.mo)

OIIK-1. CnocobeHn npumenams ecmecmeeHHOHAYYHbLE U OOWEUHIHCEHEPHBIE 3HAHUS, MemOObl
MAMEMAMUYECK020 aHaIU3d U MOOEIUPOBAHUSL 8 UHICEHEPHOU 0esIMEIbHOCMU, C8A3AHHOI C
NPOEKMuUpoBaHUemM 1 KOHCIMPYUPOBAHUEM, MEXHOIOSUAMU NPOU3BOOCMEA NPUOOPOS U
KOMNIEKCO8 WUPOKO20 HA3HAYEHUs.

OIlK-1.1.1 3uaem Obyuarowuiics 3Haem:

ecmecmeeHHOHAYYHbLE U 00- MamemMamuyeckutl — annapam —JIUHeUHoOU  aneeopvl U
WeuHdHCeHepHble 3aKOHbI, amanumuyeckol eeomempuu, OupgepenyuarbHozo U
Memoobl MamemamuyecKo2o UHME2PAbHO20 UCYUCTIEHUS PYHKYUU OOHOU U HECKOILKUX
AHANU3A U MOOEUPOBAHUSL 8 NEePEMEHHbIX, HYUCLOBbIX U (DYHKYUOHATLbHBIX  PSO08,
UHDICEHEPHOTU OesimeNlbHOCMU, meopuu geposamuocmeu u Mamemamuyeckou
CBA3AHHOU C CMAamucmuKu, OCHO8 MAMEMAMU4ECKO20 MOOEIUPOBAHUSL.
nPOeKmupo8aHuem u

KOHCMPYUPOBAHUEM,

MEXHONIO02UAMU NPOU3BOOCMBA
npubopos u KOMNIEKCo8
WUPOKO20 HAZHAYECHUSL
OIIK-1.2.1 Ymeem Obyuarowuiics ymeem npumeHsamoy.

NPUMEHAMb 8 UHIHCEHEPHOT MamemMamuyecKull annapam JuHetHou anieeopbsl u
0esimenbHOCIU, C8A3AHHOLL C AHAIUMU4ecKol ceomempuu, OuppepenyuarbHozo u




NapukaTopbl 10CTHKEHUS
PesynbTaThl 00y4eHHs 110 AUCHHUILINHE (MOLYJIIO)

KOMIIeTeHInii
NpoOeKmuposanuem u UHMESPATbHO20 UCYUCTEeHUSl (DYHKYUU OOHOU U
KOHCMPYUPOBAHUEM, HECKOJIbKUX NEPEMEHHBIX, YUCTOBbIX U YHKYUOHATbHBIX
MEexXHON02UAMU PA008, meopuu 6epoOImMHOCMeN U Mamemamuieckou
npou3zeo0cmea npubopos u CIMAmMUCmMuKy, 0CHO8 MAMeMamuyecko2o
KOMNIEKCO8 UUPOKO20 MOOeTUPOBAHUSL.
Ha3HayeHus,

eCcmecmeerHHORayunble u
06M/;€MH3fC€H€prl€ 3HAHUA,
Memoobl Mamemamu4ecko20
aHanuza u Modeﬂupoeanuﬂ

3. MecTo JTUCHUILIMHBI B CTPYKTYPe OCHOBHOI podecCHOHATbHOM
0o0pa3oBaTeJbHON MPOrPaMMBbI

JlucuuIuimHa OTHOCUTCS K 00513aTeIbHOM YacTH.

4. O0beM QUCHUIJIMHBI U BUABI Y4e0HO# padoThI

. Bcero Moay.ab

Bup yueOHoii padoThl 4ACOB 1 5
KonTakTHas pabdora (110 Bugam y4eOHbIX
3aHITH) 128 64 64
B ToM uucne:
— nekuun (JI) 64 32 32
— npakrtuueckue 3anarus (I13) 64 32 32
— nabopaTtopHbie padoTsl (JIP)
CamocrositensHas pabora (CPC) (Bcero) 88 44 44
KonTpons 72 36 36
dopma KOHTPOJIs (IPOMEKYTOUHON aTTECTALINN) €] €]
OO01ast TPYA0EMKOCTB: vac / 3.€. 288/8 144/4 144/4

IIpumeuanue: «Dopma koumponsy — skzameH ().
S. CTpykTypa U coaep:kaHue THCHUTIIHHBI
5.1. Pazziensl IUCHUIIMHEL U COAEP/KaHUE PACCMAaTPUBAEMBIX BOIIPOCOB
Jlnist ouHOM opMbI 00yUeHUs

No HaumeHoBaHue HNuaukaropsl
u/n pasznena Coaep:xanue pasgesa AoCTHzAEHHA
AUCHMILINHBI KOMIIeTeHI il
Mooyne 1
1 Jluneitnas anredopa u | Jlekumsa 1. Matpuusl 1 JeiicTBUS Haj
aHAJIUTHYECKas Humu. OOpatHas wmarpuna. Panr
TEOMETpHS MaTpHIIbI, BBIUHCIICHHE paHra.

Onpenenuren BTOPOrO M TPETHETO
nopsankoB.  Omnpenenureny  BBICIIUX
nopsAkoB. CBONCTBA ONpeNEIUTENEN.
Pemenne CUCTEM JIMHENHBIX
anreOpandeckux ypaBHEHHUH: MeETObI
Kpamepa, T'aycca u  MaTpU4HBII.
Teopema Kponekepa-Kanennu.
Jlekuusi 2. BexTopel W JIMHEHHBIE
omepanuu Hax HUMHU. JleKapToBbI

OIllIK-1.1.1
OIllK-1.2.1




KOOpAMHATBl  BEKTOpoB. CkanspHoe,
BEKTOPHOE M CMEILIAHHOE POU3BEACHUS
BEKTOpOB. JIMHEHHas 3aBUCUMOCTh U
HE3aBUCHUMOCThH BEKTOPOB. PazmMepHOCTh
1 6a3uC JIMHEHHOTO MPOCTPAHCTBA.
Jlekuust 3. Ilpsimas Ha TIUIOCKOCTH.
YpaBHeHUsT TpAMOM. YToldl MEXAY
npsiMbiMu.  [Ipsimass ¥ MJIOCKOCTH B
TPEXMEPHOM IIPOCTPAHCTBE. Y paBHEHUS
NpSIMOM U TUIOCKOCTU. YTOJI MEXIY
NPSMBIMH, IUIOCKOCTSIMH, HPSIMOM U
IJIOCKOCTBIO. PaccTogHusg OT TOYKHU 10
npsAMOM M 10 IJIOCKOCTH. B3ammuoe
pAacIONIOKEHUE MPSIMBIX U TNIOCKOCTEM.
IpakTuyeckoe 3ansitue 1. JleiicTBus ¢
MaTpHUIaMHU. Brruucnenue
onpexaenuteneid. ObpaTHast MaTpuIa.
IIpakTnyeckoe 3ansTne 2. PemeHue
CHUCTEM JIMHEHHBIX anreOpanvecKux
ypaBHeHui:  Mmeron  Kpamepa wu
MaTPUYHBIA METOJ] PEIICHUS CUCTEM.
Panr marpunpl. Teopema Kponekepa-
Kanemm.  HccnepoBanue — cucrem
JTUHENHBIX aNreOpanyecKux ypaBHEHUH.
Pemenue cucrem merogom I"aycca.
IMpakTHuyeckoe 3ansaTue 3. BEKTOPHI.
[Ipsmags Ha mmIockoctu. Paznuunsle
YpaBHEHUS TUIOCKOCTH B IPOCTPAHCTBE.
VYron Mexy MmIOCKOCTIMU. Y paBHEHUS
NpsIMOM B MPOCTPAHCTBE. YTOJ MEXIY
NPSIMBIMH, TIPSIMOM U TIJIOCKOCTBIO.
PaccrosiHust oT TOUKM 10 MPSMOM U 110
IJIOCKOCTH. B3anMHOe pacnonoxeHue
MPSIMBIX U IJIOCKOCTEM.
CamocrosiTesibHast padoTa.
CoOcTBeHHbIE UKclia U COOCTBEHHBIE
BEKTOPbI MaTpHII.

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

MaremaTnueckun
ananu3, Yacts 1.

Jlekuus 4. MHOXeCTBa U ONiepaliun
Ha/T HUMH. YUCIIOBBIE MHOXKECTBA.
KBanrtopsl. ®ynkunu. CinoxHsle U
oOpatHble PYHKINH, TpaduKu
¢byHKUMA. DneMeHTapHble (PyHKIUH.
YwcaoBbie OCIEIOBATEIFHOCTH U X
npenensl. Henepoo uucino. [penens
(GbyHKIMH, CBONCTBA MPEEIIOB,
OCHOBHBIE TEOPEMBI O TIpezemax.
BeckoneuHo maieie 1 OECKOHEYHO
6onpie GyHkimu. CpaBHEHHE

OIllIK-1.1.1
OIllK-1.2.1




OCCKOHEYHO MaJIbIX (DYHKITHIA.
3ameyvarenbHbIe Peebl.

Jleknus 5. HenpepbIBHOCTh QYHKIIHI B
TOYKe U Ha oTpe3ke. CBoMCTBA
(GyHKIUH, HETIPEPHIBHBIX HA OTPE3KeE.
PazprbiBbl pyHKIMI 1 X
knaccudukanus. [IpousBognas
(yHKIINH, €€ CMBICIT B Pa3IIHYHBIX
3amavax. Juddepermupyemoctsb
(yHKIMU B TOUKE U Ha OTPE3KE.
[IpaBuna u popmyisl
muddepennupoBanusi. Tabmuima
npou3BoaHBIX. Juddepeniman u ero
F€OMETPUYECKHUM CMBICIL.
WNuBapunanTHOCTH (OPMBI
mudhepeHmmana.

Jleknusa 6. IIponzBoankIe "
middepeHransl  BHICIIAX  MTOPSIKOB.
Teopembr Pons, Jlarpanmxka, Komm.

IIpaBuiio Jlonurarns. PackpriTue
HEOIPEIETICHHOCTEM. dopmyia
Teiopa C OCTaTOYHBIM YJIEHOM B
dbopme Jlarpamxa. Paznoxxenue

JJMIeMEHTapHbIX (QyHKIMNA 10 (opmyre
Tewnopa.

Jlekuus 7. DKCTpeMyMbI (PYHKIIHIA.
HeoOxonuMmeble u JoCTaTOYHBIE YCIOBUS
akcTpemyma. Mccnenosanue
BO3pacTaHUsl, yObIBaHUS, BBITYKIOCTH U
BOTHYTOCTU (PYHKLUH. ACUMOTOTHI
dbynkumii. O0mas cxema HCClieIOBaHUs
(YHKIMHU ¥ TIOCTPOEHUS ee Tpaduka.
I[IpakTHyeckoe 3ansTue 4.
KomimiekcHbIe yncia u geficTBUSA Hal
HUMH. Anrebpanyeckas,
TPUTOHOMETPHUUECKasl U MoKa3aTesIbHas
(OopMBI KOMITJIEKCHOT'O YHCIIA.
®opmyna Ditnepa.

IIpakTuyeckoe 3ansitne 5. OyHKIUU.
CrnoxHble 1 oOpaTHbIE PYHKIINH,
rpaduku GyHKUIUN. DIeMEeHTapHbIe
¢byHkuu. Beruncnenue npenenon
MoCJe10BaTeNbHOCTEN U (PYHKIHIA.
[pakTnyeckoe 3ansiTue 6.
HenpepbIBHOCTh (PYHKIIMH B TOUYKE.
Pa3peiBel QyHKIINH 1 X
KJaccuukanus.

IpakTrnyeckoe 3ausitue 7. Tabnuia
IIPOU3BOJHBIX. Briuncienne
MIPOU3BOJIHBIX CIIOKHBIX (QYHKIUH.
IIpouzBosaHbIe HYHKIMMH, 3aJaHHBIX
MapaMeTPUUECKH U HESBHO.




Brruucnenue nporu3BOAHBIX BBICIIHX
opsiAKOB. PackpeiTue
HEOIPEICTICHHOCTE.

IIpakTHyeckoe 3ansitue 8.
HccnenoBanue GyHKIMA ¢ TOMOIIBIO
MEepBOM MPOU3BOJHON. MOHOTOHHOCTh
1 OKCTPEMYMBbI (PYHKITHH.
HccnenoBanue GyHKIHA ¢ TOMOIIBIO
BTOpPOM MPOU3BOAHOM, HAXOXKICHUE
WHTEPBAJIOB BBIMYKJIOCTU U BOTHYTOCTH
GbyHKIMA 1 TOYEK Tieperuoa.
Haxoxnaenne acumnTot rpaduka
¢bynkuuu. [Toctpoenue rpaduka
(YHKITUY C IOMOIIBIO TPOU3BOTHBIX.
CamocrosiTeibHas padoTa.
Criennanbable GyHKIMH. BekTopHas
(GYHKIUS CKATSIPHOTO apryMEHTa.
KacarenbHast kK KpuBOW U HOpMaJibHAS
TIJIOCKOCT.

MareMaTU4eCKUi
a"anu3, Yacts 2.

Jlexuusi 8. ®yHKIIH HECKOIBKUX
NIEPEMEHHBIX, OCHOBHBIE OIIpEIeIeHus,
rE€OMETPHUECKUI CMBICII, TTPEIEIIBI,
HenpepbIBHOCTH. uddepenunpoBanue
(GyHKINH HECKOJIBKUX EPEMEHHBIX,
YacTHbIE IPOU3BOHbIE,

g hepeHIHAIBI.
JudbdepennrpoBanne CI0KHON U
HesBHON QyHKuMii. YacTHble
MIPOU3BO/IHBIE U TGP epeHIalbI
BBICIITNX TIOPSIIKOB.

Jlexuust 9. DxcTpeMyMbl QyHKIHIA
HECKOJIbKUX MTEPEMEHHBIX.
Heo6xoanMele ycioBus 3KCTpeMyMa.
JlocTaTouHBIC YCIOBUS IKCTpEMyMa
(1t pyHKIMM JBYX NTEPEMEHHBIX).
Jlexuus 10. [TepBooOpa3nas u
HeolpeesieHHbIN nHTerpai. CBolcTBa
uHTerpasoB. [IpaBuia MHTErpUPOBAHHS
U Ta0JIMIa MHTETPaJloB.
WuTerpupoBanue 1Mo 4acTsM U METO/]
3aMeHbl IEPEMEHHOI.

Jlexkmusa 11. Pasnoxenne MHOrOwiIieHa
Ha MHOXUTeNU. Paznoxxenue
palnMoHaNBHBIX APOOEit Ha MpOCTEHTIINE
npoOu. MHTerpupoBanne
paloOHaIbHBIX IpO0eit.
WHTerpupoBanue HEKOTOPHIX
WppaIMOHATFHBIX U TPAHCIICHACHTHBIX
(GyHKIMH.

Jlexuus 12. OnpeneneHHbIi HHTETpa
u ero ceorictea. ®opmyna HeroToHa-
JleitOHUIA ¥ €€ MPUMEHEHHE NSt

OIllIK-1.1.1
OIllIK-1.2.1




BBIYHCIICHUS ONPENEICHHBIX
MHTErpajoB. 3aMeHa IEPEMEHHOM U
MHTErPUPOBAHUE TI0 YacTs B
OIpEe/ICIEHHOM UHTErpase.

Jlexuusa 13. HecoOcTBeHHBIE
MHTETPaJIbl C OECKOHEYHBIMH
IpesieaaMu U OT HEOTPaHUYEHHBIX
(GyHKIMH, MX CBOHCTBA, CXOAUMOCTb.
Jlekuus 14. Brerauciienue OBOHHBIX U
TPOMHBIX  MHTErpajioB  IOBTOPHBIM
unrerpuposanueM. Ilonstue o 3ameHe
IIEPEMEHHBIX B JBOMHBIX WU TPOMHBIX
HHTErpaax.

Jlekumsa 15. IlpunoskeHuss KpaTHBIX
UHTETPaJIoB.

Jlexuus 16. KpuBonuneiinsie
MHTETpaJbl 0 AJIMHE IYTH, UX
CBOMCTBA U BBIYMCIICHHE.
KpuBosnHelHHBIE HHTErPAIIBI 110
KOOpJAUHAaTaM, UX CBOMCTBA U
Bbruncienue. llpunoxenus
KPUBOJIMHEWHBIX UHTETPAJIOB.
IpakTuyeckoe 3ausitue 9. Beruncienne
YaCTHBIX TPOU3BOIHBIX.
HuddepeHumrpoBanue CI0KHON U
HesiBHOH ¢yHkuwmii. Mcrons3oBanue
muddepeHnmana B mpuOINKEHHBIX
BBIYHCIICHUSIX.

I[pakTuyeckoe 3ansatue 10.
DKCTpeMyMbl QYHKIIMH JIBYX
nepeMeHHbIX. Haxoxnenne
HanOOJIbIIET0 U HAUMEHBILIETO
3Ha4eHUs QYHKIHUU B 3aMKHYTOH
obnactu. [IpousBoaHas mo
HaIIPABJICHUIO U I'PAJUEHT CKAJISPHOIO
OIS

IIpakTnuyeckoe 3ansitue 11.
HenocpencrBeHHOE HHTETPUPOBAHUE.
Meton noaBeaeHus Mo 3HaK
muddepeHnmana u 3aMeHbl
nepeMeHHon. IaTerpuposanue mno
gacTsaMm. CBeieHre HHTETpaa K cede
MOI00HOMY.

IMpakTnyeckoe 3ansTue 12.
WuTerpupoBanue 1podHo-
palMOHATBHBIX (PYHKIIHMA.
HHTterpupoBanue NpoCTEUINX
WppalMOHATIBHBIX U
TPUTOHOMETPUUYECKUX (YHKIIUH.
Ipakruyeckoe 3ansiTue 13.
OnpeneneHHblil MHTErpal.




HecoOcTBeHHbIe HHTErpabl MO
HEOTPaHUYEHHOMY IPOMEXKYTKY.
HecoOcTBeHHbIe HHTETrpaNbI OT
HEOrpaHNUYEHHBIX ()YHKIIHHA.
IIpakTHyeckoe 3ansaTHe 14,
Brrunciienne ABOMHBIX U TPOMHBIX
nHrerpaios. [loBropHoe
HUHTErpUPOBAHUE.

IIpakTHyeckoe 3ansaTue 15. 3amena
[IEPEMEHHOM B JBOTHOM U TPOMHOM
nHTerpaiie. Mexanudeckue u
reOMETPUUYECKNE TPUIIOKEHUS
JIBOMHOTO ¥ TPOMHOTO MHTErpasa.
IIpakTuyeckoe 3ansiTue 16.
Brluucnenune KpuBOIMHENHBIX
uHTerpanos 1 u 2 pona.
CamocrosiTesibHas padora.
KacarenbHast minockocTb 1 HOpMab K
MMOBEPXHOCTH. Y CIIOBHBIA 3KCTPEMYM.
@yHKINU, HE UHTETPUPYEMBIE B
KBagparypax. HTerpaisi ¢
MIEPEMEHHBIMU IIPeIeTIaMu.
[Ipocreiimme criocoOb!
MPUOIMKEHHOTO BBIUUCIICHUS
OIpeIeIEHHOr0 UHTEerpaia (MeTo bl
MPSIMOYTOJIBHUKOB, TPaneLuii,
Cumricona). 'eomerpuyeckue u
MEXaHUUYECKNE IPUIIOKEHUS
OTpeIeNIEHHOT0 UHTErpaa.
IToBepxHOCTHBIE MHTErpaibl 1 1 2
pona. ®opmyna OcTporpaackoro-
l"aycca.

Mooyne 2

Huddepenunanbabie
YPaBHEHUH.

Jlexnusa 17. 3agayu, npuBoOIsIUE K
Qg depeHIaIbHbIM YpaBHEHHM.
JuddepennnanbHble ypaBHEHUS
nepBoro nopsiaka. 3agava Komm.
Teopema cymiecTBOBaHUS U
€IMHCTBEHHOCTH PEIICHUS 3a/1a4u
Komm.

Jlexknust 18. OCHOBHBIE KJIaCChI
YpaBHCHHA, HHTETPUPYEMBIX B
KBaJIpaTypax: ypaBHEHUS C
Pa3IeIISIOIIMMHACS TTEPEMEHHBIMU H
OJTHOPOJIHBIE, TUHEHHBIE JI.y. IEPBOTO
TOPSIJIKA U J1.Y. B ITOJTHBIX
muddepeHmanax.

Jlexuus 19. luddepenumanpabie
ypaBHEHUS BBICIIUX MOPSIAKOB. 3a1a4da
Komm. [Tonsitie o kpaeBbIX 3a7a4yax.

ypaBHeHI/IH, AOIMYCKAOMIUC IMOHUKCHHUEC

nopsiaka. JInnennole

OIllK-1.1.1
OIllIK-1.2.1




muddepeHnraibHbIe YPaBHCHHUS:
OJTHOPOJHBIE U HeoAHOpoaAHbIe. O01Iee
peuenue. dyHaamMeHTaabHas cUCTEMa
peueHui.

Jlexmusn 20. HopmanbsHas cucrema
Qg depeHranbHbIX ypaBHEHUH.
3agava Ko u Teopema
CYLIECTBOBAHMS U €JUHCTBEHHOCTH.
Cucrembl TUHEHHBIX

Qg depeHIMaIbHbIX YPaBHEHUH C
MTOCTOSTHHBIMH KO3 (OUIIUCHTAMH.
IIpakTnueckoe 3ansaTHe 17. Pemenue
1.y. C pa3eNoIIUMUCS TEPEeMEHHBIMU
U OJTHOPOJHBIX J1.Y. IEPBOTO MOPSAKA.
Pemienue nuHelHbIX 1.y. IEPBOrO
MopsiJika, ypaBHeHuid bepHyiu u 11.y. B
MOTHBIX AuddepeHIanax.
IpakTuyeckoe 3ansiTue 18.
JuddepennunanbHble ypaBHEHHS
BBICIIIUX MOPSAKOB. Y paBHEHMUS,
JIOTTYCKAIOLIUE IOHMKEHNUE MOPSAIKA.
Pemenne nuHEHHBIX OJHOPOIHBIX 1.V .
BTOPOT'O MOPSAKA C IOCTOSHHBIMU
kod(purmeHTamMu.

IpakTuyeckoe 3ansitue 19. Meron
Jlarpamska AJis peieHus JINHEHHBIX
HEOJIHOPOAHBIX [I.y. BTOPOTO MOpsIJIKa €
MOCTOSIHHBIMU KO3 (ppULIneHTaMu.
Pemenne nuHEMHBIX HEOJHOPOIHBIX
J.y. BTOPOTO MOPsI/IKa ¢ TOCTOSSHHBIMH
kod(ppurnmentamu. Pemenne TUHEHHBIX
HEOJHOPOAHBIX [I.y. BTOPOTO MOPsIIKaA €
MOCTOSIHHBIMU KO3 (pUlleHTaMu.
IIpakTnueckoe 3ansitue 20. Pemenue
CHUCTEM JIMHEWHBIX YPAaBHEHU METOA0M
UCKJIIOUEHUS.

CamocrosiTesibHasi padoTa.
YucneHHOe NHTETPUPOBAHUE
OOBIKHOBEHHBIX (D hepeHITnaTbHBIX
ypaBHEHUH. YHCIEHHBIE METOBI
pelIeHns CUCTEM OOBIKHOBEHHBIX
muddepeHIranbHbIX ypaBHEHUH.

YucnoBbeie 1
(hyHKIIMOHATEHBIE
PAIBL.

Jlekums 21. YucnoBbie psibl.
CXoMMOCTh ¥ CymMMa psija.
HeobxomuMoe ycroBue CXOAUMOCTH.
JlericTBUA CO CXOASUIMMUCS PSIAaAMU.
Psanp! ¢ TOJIOKUTENBEHBIMH YICHAMH,
MPU3HAKU CXOJUMOCTH.
3HaKONepeMEHHBIE PSJIbL, PSAIBI C
KOMINUIEKCHBIMHU WiIeHaMH. AOCOII0THAS
U yCIIOBHAs cxoauMocTb. [Ipu3Hak
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Jleii6nuna. CBoiicTBa abCOIOTHO
CXOZSIINXCS PSJIOB.

Jlexkuns 22. @yHKIMOHAIBHBIC PSIJIbIL.
Ob6nacte cxoaumoctu. PaBHOMepHast
cxoaumocTs. [Ipusnak Beliepirpacca.
CBolicTBa paBHOMEPHO CXOASIINXCS
PSAIOB: HEMPEPBIBHOCTh CYMMBI psJa,
Qg depeHIpoBaHue 1
WHTETrpUpoBaHue psoB. CTereHHbIE
panabl. Teopema Abens. Paguyc u kpyr
cxoaumocTu. Psapbl Teitsiopa u
Maknopena. Pa3znoxenue
3JIEMEHTAPHBIX (PYHKIHH B CTENICHHBIE
psnel. [Ipunoxenust psios.

Paner @ypee. ['apmonnyeckuii ananums.
IIpakTnueckoe 3ansaTue 21.
HccnenoBanue cX0QUMOCTH YUCIOBBIX
pAI0B. Pbl ¢ TONOKUTENBHBIMU
YJIEHaMU.

HccnepoBanue cxoquMocTu
3HAKOUYEPEYIOIIUXCS U
3HAKONEPEMEHHBIX PSIOB.
IIpakTnueckoe 3ansaTHe 22.
Haxoxnenue nuureppana cX0JuMOCTH
creneHHoro psaa. Psaasr Teinopa u
Maxknopena. Paznoxenue GpyHkuuu B
creneHHoN psan. [Ipumenenue psaoB k
PUOIMKEHHBIM BBIUMCIEHUSAM. Psibl
Dypee.

CamocTosiTenbHas paboTa.
[IpakTueckuii rapMOHUYECKUI
aHaJIu3.

Teopus
BEPOATHOCTEN U
MaTeMaTH4ecKas
CTaTUCTUKA

Jlekums 23. [IpoctpaHcTBO
3JIEMEHTapHBIX cOObITUI. Anredpa
coObITHH. BeposTHOCTD.
AKCHOMaTHYECKOE TIOCTPOEHUE TEOPUH
BEpPOSITHOCTEM.

DnemMeHTapHas TEOpHs BEPOSITHOCTEN.
Kitaccnueckoe n reomerpruueckoe
OIIpEIETICHUE BEPOATHOCTH.

Jlexuus 24. ®opmyna norHOU
BepositHocTH. Dopmyna baiieca.
Cxema bepnymm. Teopems! Ilyaccona
u Myaspa-Jlamnaca.

Jlexuust 25. JluckpeTHbIe ClIy4aliHbIC
BenM4HUHBI. DYHKIUSA paclpeneacHus U
ee cBolcTBa. MareMaTtnyeckoe
O’KHMJIAHHUE U JTUCIIEPCUS AUCKPETHOMN
Clly4alHOM Benn4MHbIL. HenpepsiBHbIE
ciy4ainHble BeM4nHbl. OyHKIUA
pacnpeneneHus, I0THOCTh
BEPOSITHOCTH MX B3aUMOCBSI3b U
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cBOlicTBa. MaTeMaTH4ecKoe OKUJaHue
U JUCIIEPCUS HENIPEPBIBHOM CIIy4alHOMN
BEJTUYHHBI.

Jlexuusi 26. 3aKoHBI pacripeeneHus
JIMCKPETHOM CITy4ailHON BEJIUYUHBI:
ounomuanbHbI, [Tyaccona. 3akoHbI
pacnpeziesieHus: HempepbIBHON
CIIy4ailiHOM BEJIMYUHBL: I0KA3aTEJIbHBIM,
paBHOMEPHBIH.

Jlexuus 27. HopmansHoe
pacnpeziesieHue 1 ero CBONCTBA.
IIpaBuio Tpéx curma.

Jlexkuus 28. 3akoH OOJIBIINX YKCEIL.
HepasencrBa YeObieBa. Teopembl
bepnynnu u Yebnimena. LlentpanbHas
npenenpHas Teopema JlsmyHoBa.
Teopema Myaspa-Jlamiaca.

Jlexuus 29. ['enepanbHas
COBOKYITHOCTh M BBIOOpKA.
Bapuanuonnsiii psaa. ['uctorpamma,
SMIHUpUYIEcKast GyHKIUS
pacnpenenenus, BBIOOpOUYHas CPeIHSS
U AUCTIEPCHSL.

Jleknus 30. CraTucTUYECKUE OLICHKH:
HECMEUICHHBIC, )P PEKTHBHBIE U
cocrosiTenbHble. [IorpenHocTsh OlEHKH.
JloBepuTebHast BEPOATHOCTD U
JIOBEPUTENbHBIN HHTEPBAJL.
Onpenenenre He0OX0UMOro 00beMa
BbIOOpKHU. ToueuHble OLIEHKH
MaTeMaTHYeCKOro OKUJIaHUs U
JTUCTIEPCUMU.

Jlexuus 31. [TonsiTne o KpuTepHsx
cornacus. [Iposepka runores o
paBeHCTBe nosiel u cpennux. [Ipoeepka
TUIOTE3 O 3HAYEHUU NIapaMeTpOB
HOPMaJIbHOTO paclpeiesieHusl.
IIpoBepka runoTessl 0 BUAE
pacnpezeneHusl.

Jlekums 32. [IpuHIMI MaKCUMAaTbLHOTO
MPaBA0No100Us U METO]] HAUMEHbBIIINX
KBaJ[paTOB.

IMpakTuyeckoe 3anatue 23. Anredpa
coObITH. OnpeiesieHne BEPOSITHOCTH.
Krnaccuueckoe onpenenenue
BEPOATHOCTH. T€OpEMBI CI0KEHUSI U
YMHO>KEHHS BEPOSITHOCTEM.
He3zaBucumsle coObITHS.
IpakTnyeckoe 3ansitue 24.

®opmyJia MOJTHON BEPOATHOCTH U
¢dopmyna baiieca.




IMpakTHyeckoe 3ansTue 25. Cxema
bepnynnmu. Cxema bepnynnu npu
00JIBIINX 3HAYCHUIX N.

IIpakTnyeckoe 3ansitue 26. J[uckpeTHpie
ClTy4JaiiHbIC BEJIMYMHBI (J1.C.B).
@yHKIUA paclpeeiICHUs.
CocraBiieHue 3aK0OHa pacnpeaeneHus
1.c.B. HucnoBble XapaKTEPUCTUKH [1.C.B.
[pakTnyeckoe 3ansitue 27.
HenpepoiBHas cnydaiiHas BEIMYMHA
(H.C.B). OYHKIHS TUIOTHOCTH
pacripenienieHus 1 ee CBs3b ¢ (PyHKIMeH
pacnpenenenus. YucioBbie
XapaKTEPUCTUKHU H.C.B.

IMpakTHyeckoe 3ansTHe 28. 3aKOHBI
pacrpenesneHus 1.C.B. ¥ H.C.B.:
ounoMuanbHbIi, [lyaccona,
PaBHOMEPHBII.

IpakTuyeckoe 3ansitue 29. Pemnenue
3a7a4 Ha HOPMaJIbHBIN 3aKOH
pacrpeaeseHus.

IIpakTueckoe 3anarue 30. [lepBuynas
o0paboTka BbIOOpKHU. [ToMroH 4acToT.
['pynmupoBanHast BEIOOpKA.
I'ucrorpamma. OMnupuyeckas
GyHKIUS pactpeeNeHs.

UucnoBbie XapaKTEPUCTUKH BBIOOPKHU.
IIpakTnyeckoe 3ansitne 31. Todyeunslie u
UHTEPBAJIBHBIE OLIEHKN
MaTE€MaTHYECKOT0 OXKUIAHUS U
JCIIEPCUU T€HEPaIbHOU
COBOKYITHOCTH.

ITpakTHueckoe 3anaTne 32. [IpoBepka
TUIIOTE3bI O BUJIE PACTIPEICICHUS.
Kpurepnii ITupcona.
CamocrosiTesibHasi padoTa.
CiyuaiiHblll BEKTODP U €r0 YHCIIOBBIE
XapakTepUCTUKU. KoppersunoHHbIN
MOMEHT U KOX(PPHUIHUEHT KOPPEIALUH.
Perpeccus. KoppenssunoHHbIN 1
perpeccuoHHbIN aHanu3. Merox
HaVMEHBIINX KBaJIPaTOB.
CratucTudeckuil aHanus
SMITUPUYECKOHN TIPOCTOM JINHEUHON
pEerpeccuu.




5.2. Pa3nensl IUCHUIUINHLI U BUABI 3aHATHAH

Ne HaumenoBaHue pasaesia I m JIP CPC Beero
n/n JUCHHUIIINHBI
1 | Jluneiinas anre6pa u 6 6 0 10 29
AQHAIUTUYECKAsI TEOMETPHSI.
2 MaremaTuueckuii ananus, Yacts 1. 8 10 0 16 34
3 | Maremarnueckuii ananu3, Yacts 2. 18 16 0 18 52
4 | InbdepeHunanbHbie ypaBHCHHUS. 8 8 0 16 32
5 | YucnoBsie 1 PyHKITMOHAIBHBIC 4 4 0 10 18
PSIBL
6 | Teopus BeposTHOCTEH U 20 20 0 18 58
MaTeMaTHYeCKast CTATUCTHKA.
Hroro 64 64 0 88 216
KonTpoJsb 72
Bcero (o6mas Tpya0eMKOCTb, yac.) 288

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

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

7. MeToauveckne yKazaHus s 00y4aOUIUXCS 10 OCBOEHHIO JUCIUIJIMHBI

[Tops a0k M3ydeHHs] TUCHMIUIMHBI CIETYOLIUN:

1.  OcBoenue pa3feiioB IUCHUIUIMHBI MPOU3BOAMUTCS B MOPSAKE, MPUBEICHHOM B
paznene 5 «CoaepkaHue W CTPYKTypa AUCHUILIMHBI». OOydaromuiics TOMKEH OCBOHWTH BCE
pa3ienbl TUCHUTUIUHBI, UCIIONB3Ysl METOJUYECKUE MaTepHallbl TUCIHMIUIMHBI, a TakkKe yuyeOHO-
MeToau4eckoe obecreueHne, mpuBeIeHHOE B pa3zene 8 pabodeil mporpaMMel.

2. Jusa ¢dopMuUpOBaHHS KOMIIETCHIMA OOYYAIONMIUICS JIOJDKEH IPEICTABUTH
BBITIOJTHEHHBIE 3aJIaHUs, HEOOXOUMbIE IS OLIEHKU 3HAHWM, YMEHHI, HaBBIKOB U (WJIH) OMBITA
NESATETLHOCTH, TPEAYCMOTPEHHBIE TEKYIIUM KOHTPOJEM YCIEBAaeMOCTH (CM. OIIEHOYHBIC
MaTepuaibl 0 TUCIUILINHE).

3. Ilo mrToram Tekymiero KOHTPOJS YCIIEBAEMOCTH IO TUCIUILIMHE, 00YJarOIIUics
JOJIKEH MPOUTH MTPOMEKYTOUHYIO aTTECTAIUIO (CM. OIICHOYHBIE MAaTEPUAIBI IO JUCIUILTUHE).

8. Onncanne MaTepuaIbHO-TEXHHYECKOI0 M Y4eOHO-METOAMYECKOro odecneyeHHus,
HEO00X0UMOro0 VISl peajin3anuu 00pa3oBaTeIbHON NPOrpaMMbl 10 JUCHHIINHE

8.1. TlomemieHHs MPEACTABISIOT COO0H yueOHbIE ayAUTOPUH ISl TPOBEICHUS YIeOHBIX
3aHATHUH, PeIyCMOTPEHHBIX IPOTrpaMMOii OakanaBpuara, YKOMIUIEKTOBAaHHbBIE
CHeUaI3UpOBaHHON y4eOHOW MeOelbl0 M OCHAIICHHbIE O0OpYIOBAaHUEM M TEXHUYECKUMH
CpeAcTBaMU OOYYeHHMs, CIYKAIllUMHU JJs TpeAcTaBieHus ydeOHoW uHpopManuu Oo0JbLIoN
ayJIUTOPUU: HACTEHHBIM SKPaHOM (CTAallMOHAPHBIM UJTU IEPEHOCHBIM), MApKEPHOI JOCKOH U (WIIn)
MEJIOBOM JIOCKOH, MYJIbTUMEIUHHBIM IPOEKTOPOM (CTALIMOHAPHBIM MJIH NIEPEHOCHBIM).

Bce nomenienus, ucnosb3yeMsble 1715 TPOBEACHUS YUEOHBIX 3aHATUI U CAMOCTOSITENTbHOM
paboThI, COOTBETCTBYIOT ACHCTBYIOIUM CAHUTAPHBIM M IIPOTUBOIIOKAPHBIM HOPMAaM U ITpaBHUIIaM.

Jis  mpoBeneHus J1abOpaTOpHBIX paboOT Hcmosb3yeTcss JlabopaTtopusi Kadeapbl
«Komnvlomepnwiil kiaccy OCHAIIEHHas KOMIBIOTEPHON TEXHUKOH ¢ oOecrieueHreM JocTyna B
ANIEKTPOHHYIO HHPOPMAIIMOHHO-00Pa30BaTEIBHYIO CPETYy YHHBEPCHUTETA.

[TomerieHust 1151 caMOCTOSITENbHON pabOThl 00YYaIOLIMXCSl OCHAIIEHBI KOMITBIOTEPHON
TEXHUKOW C BO3MOJKHOCTBIO MOAKIIOUEHUs K ceTu «MHTepHeT» u obecrneyeHueM J0CTyna B
AIIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA.



8.2. YHuBepcuteT obecneueH He0OX0AUMBIM KOMIUIEKTOM JIULICH3HOHHOTO U CBOOOTHO
PacIpoCTPaHSIEMOT0 MPOTPAMMHOTO OOECTICYCHHSI, B TOM YHUCIIE OTEUECTBEHHOTO MPOU3BOICTBA!
- [lepeueHp IMIIEH3MOHHBIX NIPOrPaMM IpEACTaBieH Ha BHyTpeHHeM noptane ®I'bOY BO
ITI'YTIC no agpecy http://eaisu.pgups.edu.mps/info/prog/

8.3. OOyuwaromumcsi obecriedeH J0cTyn (yOaJeHHBI JOCTYH) K COBPEMEHHBIM
npodecCHOHATBHBIM 0a3aM JTaHHBIX:

—  DnexkTpoHHO-OMONMOTEYHast cucTeMa wu3aaTenbeTBa «JlaHb». [DIEKTPOHHBIN
pecypc]. — URL: https://e.lanbook.com/ — Pesxxum moctyna: 1yist aBTOpPH3. MMOJIb30BATENICH;

—  DnekTtpoHHO-OMONHMOTEUHass cuctema ibooks.ru («Aibyke»). — URL: https:/
ibooks.ru / — Pexxum gocTyma: s aBTOpHU3. MOJIb30BaTENEH;

—  DnexrtponHas 6ubmuorexka FOPAMT. — URL: https://urait.ru/— Pesxum moctyma:
JUUISL aBTOPHU3. TIOJIb30BATEIIEH;

—  EnuHoe okHO J0ocTyma K 00pa30BaTeIbHBIM PeCcypcaM - KaTtajior 00pa3oBaTelIbHbIX
UHTEPHET-PECYpPCOB M IOJIHOTEKCTOBOW 3JICKTPOHHOH y4eOHO-METOIUYECKOi OMOIMOTEeKe IS
obrrero u mpodeccuonanbHoro oopasosanusi». — URL: http://window.edu.ru/ — Pesxum mocryma:
CBOOOHBII.

—  Cnosapu u surmmkimonequn. — URL: http://academic.ru/ — Pexum pocrymna:
CBOOOTHBIH.

- Hayunas snekrponnast 6ubnuoteka "KubepJlenunka" - 310 HayuHas JIeKTpOHHAs
O0ubnmoTeka, MOCTpOCHHAs Ha mapagurMe OTKpbIToi Hayku (Open Science), OCHOBHBIMHU
3aJjauaM¥ KOTOPOH SIBIISICTCSI MOIYJIIpH3AIis HAYKW M HAYYHOH NESTeIbHOCTH, O0IIeCTBEHHBIN
KOHTPOJIb KadyeCcTBa HAYYHBIX MyONMKALWH, pa3BUTHE MEKIUCHUIUIMHAPHBIX HCCIIEIOBAHHIA,
COBPEMEHHOT'O MHCTUTYTA HAYYHOH PEICH3UH U MOBBIIICHUE IIUTUPYEMOCTH POCCHICKON HAYKH.
— URL: http://cyberleninka.ru/ — Pexxum goctyrma: cBOOOIHBIH.

8.4. OOyuwarommmcs obecriedeH qocTyn (yOaleHHBIH TOCTYyN) K HMH(OPMAalUOHHBIM
CIIPABOYHBIM CHCTEMAM:

- Hammonaneneiit OtkpeiTeiii Yausepcurer "MHTYUT". becrutatHoe 06pa3zoBaHue.
[DnexTponnsiii pecypc]. — URL: https://intuit.ru/ — Pexxum moctyma: CBOOOIHBIN.

8.5. IlepeueHb meyaTHBIX M3AaHUHN, UCTIOIB3YEMBIX B 00pa30BATEIHHOM IPOIIECCE:
1. Ilucemennsiit J[. T. KoncnekT nekiuii no Teopuu BEpOSITHOCTEHN, MaTeMaTUYECKON
CTaTHCTHKE U cnydaiiHbM iporieccam [Tekct] / . T. [lucbmenHsbIi. - 9-¢ u3g. - Mocksa :
Atipuc-tipecc, 2020. - 287 c. : un. - (Beicmee oopazoBanue). — ISBN 978-5-8112-6085-0 : 584 p.
- TekcT : HemoCcpeACTBEHHBIN.
2. [Tucemennsiit JI. T. KoHcnekT nekiuii mo BeICIIEH MaTeMaTuKe: MOMHbIN Kypc/14-¢ u3.-
Mocksa: Atipuc-Ilpecc, 2022. — 608 c. : un. - (Beiciiee oopazoBanue). — ISBN 978-5-8112-
6472-8 - TekcT : HEeMOCPEACTBEHHBIN U aHaJIOrH roa0B u3ganus 2003-2019
3. Matemaruueckuii ananus: yaeOHnoe nocodue. - Cankt-Ilerepoypr : III'VIIC. - URL:
http://e.lanbook.com/books/element.php?pll_id=66398.
4. Paapl: yue6. mocobue / B. B. I'apbapyk, 3. C. I'ananosa, H. B. Jlanmuna, E. Y. CiupuioHoB.
- Cankrt-IlerepOypr : III'YIIC, 2021. - 52 c. — ISBN 978-5-7641-0604-5 : b. 1.
5. 'apGapyxk, B. B. Marematuueckas cratuctuka [Tekcr] : yueOHoe mocoOue i CTyIEHTOB
TEXHUYECKUX BY30B : PekoMeHoBano HayuHO-MeTOIMYECKUM COBETOM IO MaTeMaTHKe BY30B
Cesepo-3anama P® / B. B. I'ap6apyk, 1O. 1O. ITynsmmesa. - Canxt-Iletepoypr : III'VIIC, 2022.
- 55 c. : un. - bubnuorp.: c. 47. — ISBN 978-5-7641-0395-2 : 73 p. - Tekcr : HEnOCPeACTBEHHBIH.
6. Pemmenwne 3aqa4 no BeIcIIel MaTeMaTHKe. IHTEHCUBHBIN KypC JUTS CTYICHTOB TEXHHUECKUX
BY30B: YueOHoe mocobue / 'apbapyk B. B., Ponun B. U., llIBapu M. A. .— CII6.: U3n-Bo
«JIamby, 2022. — 444 c.- TekcT : HEMOCPEACTBEHHBIM.
7. NnTencuBHbIl Kypc MaTtemaTuku [ Tekcr] : yaebnoe nocodue . Y. 2 / E. A. brnarosemenckas
[1 np.] ; DI'BOY BO IIT'VIIC. - Canxkt-Ilerepoypr : ®I'6OY BO IIT'VIIC, 2019. - 201 c. : .,
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Tabm. - bubmmorp.: c. 201. — ISBN 978-5-7641-1117-9. — ISBN 978-5-7641-1383-8 : 272.13 p. -
TekcT : HenoCpeACTBEHHBIM.

8. Briciias matematuka. CTangapTHBIE 33141 C OCHOBAMU TEOPUH : y4eOHOE mocodue s
By30B / A. 0. Baosum, JI. B. Muxanesa, B. M. MyxuHna [u ap.]. — 3-e u3z., crep. — CaHKT-
[TerepOypr : Jlanp, 2022. — 188 c. — ISBN 978-5-8114-9437-8. — TekcT : 31eKTPOHHBIH //
Jlanb : anexTponHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/195419 (nara
obpamenus: 15.12.2025). — Pexwum goctyna: uis aBTOPU3. MOJIH30BATEICH.

9. Munocues, B. b. Kypc maremaTuku it TEXHUYECKUX BBICIIUX y4EOHBIX 3aBEICHUM :
yuebHoe ocooue / B. b. Munocues, B. I'. 3yokoB, B. A. JIsxoBckuii. — 2-€ U31., UCIIP. —
Canxkr-IlerepOypr : Jlanp, 2021 — Yacts 1 : Ananutuueckas reometpusi. [Ipenens u psibl.
OyHKIMY U Tpou3BoaHbIE. JIMHelHas u BekTopHas anredpa — 2022. — 544 ¢. — ISBN 978-5-
8114-1558-8. — Tekcr : anekTpoHHBIH // JIaHb : 3neKTpoHHO-O0MOIMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/211352 (nata obpamenus: 15.12.2025).

— PexxuM poctymna: i aBTOpu3. MOJIb30BaTENCH.

10. Munocues, B. b. Kypc maremaTiku 17151 TEXHUYECKHUX BBICIINX YUEOHBIX 3aBEICHUN :
yuebHoe nocobue / B. b. Munocues, B. A. JIaxosckuii, A. 1. MapTbiHEHKO. — 2-€ U3]., UCID.
— Camnkr-IletepOypr : JIanb, 2021 — Yactp 2 : OyHKIIUU HECKOJIBKHUX MTEPEMEHHBIX.
Hurerpanbaoe ucuucienue. Teopus nmomss — 2021, — 432 ¢. — ISBN 978-5-8114-1559-5. —
Tekcr : anexkTpoHHbIH // JlaHb : 37eKTpoHHO-O0nbIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/168571 (nata obpamenus: 15.12.2025). — Pexum gocrymna: s
ABTOPH3. MTOJIb30BATEIICH.

11. Munocues, B. b. Kypc MaremaTuku 11 TEXHUYECKUX BBICIINX y4EOHbIX 3aBEACHUH :
yuebHoe nocobue / B. b. Munocues, H. A. bepkos, B. I'. 3yokoB. — 2-e uzn., ucnp. — CaHKT-
[TerepOypr : Jlanp, 2021 — Yacts 3 : AuddepeHnnansapie ypaBHEHHS. Y paBHEHHS
mareMaTrueckoi pusuku. Teopus ontummzanun — 2022. — 528 c. —

ISBN 978-5-8114-1560-1. — TekcT : a5eKTpoHHBIH // JIaHb : 21IeKTpOHHO-OnOIMoTeYHAs
cucrema. — URL: https://e.lanbook.com/book/211358 (nata obpamenus: 15.12.2025). —
Pexwm nocTtyna: st aBTOpHU3. TIOIB30BATEINEH.

12. Ilymkaps, E. A. Kypc maremaTuku A1 TEXHUYECKHUX BBICIINX y4eOHBIX 3aBEJICHUH : yueOHOe
nocooue / E. A. Ilymkaps, H. A. bepkos, A. 1. MapteiHeHKO. — 2-€¢ W31., uctp. — CaHKT-
[TerepOypr : Jlanp, 2021 — Yactb 4 : Teopus BeposTHOCTEH M MaTeMaTHYeCKasi CTATUCTHKA —
2022. — 304 c. — ISBN 978-5-8114-1561-8. — TekcT : 21eKTpoHHBIH // JIaHb : JIEKTPOHHO-
6ubmuoreunas cucrema. — URL: https://e.lanbook.com/book/211382 (nara oOGparieHus:
15.12.2025). — Pexxum qocTyna: Jjisi aBTOPH3. TIOJIb30BaTeNeH.
13. I'ap6Gapyx, B. B. Pemnienne 3amau mo mareMaTuke. AaTUBHBIN KypC JIJIS CTYJCHTOB
TEXHUYECKUX BY30B [ DNEeKTpOHHBIN pecypc] : yueOHoe nocobue / B. B. 'apbapyk, B. W. Ponun,
U. M. ConoBbeBa. - 3-¢ u3., ucnp. - Cankr-Ilerepoypr : Jlans, 2021. - 688 c. - URL:
https://e.lanbook.com/book/174292https://e.lanbook.com/img/cover/book/174292.jpg. - ISBN
978-5-8114-7174-4 : b. 1.
8.6. ITepeueHn pecypcos WH(OPMAITMOHHO-TSIICKOMMYHHKAITUOHHON CeTH

«MHTEpHET», UCTIONB3YEMBIX B 00pa30BaTEeIbHOM IpOIIEeCcCe:

- JInuneiit kadbuner DUOC [DnexTpoHHbIi pecypc]. — URL: my.pgups.ru — Pexum
JOCTYTIA: JIJIsl aBTOPHU3. TIOJIb30BaTEIICH;

—  DnexTpoHHas HHPOPMALMOHHO-00pa3oBaTebHas cpea. [DIeKTPOHHBIH pecypc].
— URL: https://sdo.pgups.ru — Pexxum noctyma: ajis aBTOPH3. MOJIb30BaTEIICH;
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