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PabGouast mporpamma aucturmuimHbel «Bpicmas maremaruka». Hampasnenwe moarotoBku 09.03.03
[Tpuknagnas nHpOpMAaTHKa, HaNpaBIeHHOCTH (poduib): «Ananu3 nanubix» / JL.K. [aiitmapaanosa —
M.: UMIID um. A.C. I'puboenosa.

Pabouas mporpamMma AMCUMIUIMHBI COCTaBJIIEHA HAa OCHOBAaHMU (eAepabHOTO TOCYIapCTBEHHOTO
00pa30BaTeNpHOrO CTaHAApTa BHICIIEr0 oOpa3oBaHMs — OakajlaBpHaT MO HAIPABICHUIO MOJITOTOBKU
09.03.03 IMpuknagnas nHGOPMATHKA, YTBEPKICHHOTO TPUKa30M MUHUCTEPCTBA O0pa30BaHUS U HAYKU
Poccutickoit deneparuun ot «19» centsadps 2017 Ne 922 (¢ M3MEHEHUSAMH W JIOTIOJHCHHUSIMH) U
[IpodeccuonansupiM ctanaapToM «lIporpamMmucty», YTBepkAEHHBIM MIpHUKa3oM MUHUCTEPCTBA TPpyAa
u counanbHo 3amuTel Poccuiickoit denepanuu ot 20 nroins 2022 Ne 4241 (peructpalliOHHBIA HOMEP
4).

Pa3paborunku: JLK. IlalimapianoBa, K.I1.H., JIOUEHT

OTBETCTBEHHBIN PEIICH3EHT: E.B. Muxanéga, k. ¢.-M. H.
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Pabouass mporpamma IUCHUIUTMHBI PacCMOTpEHa W 0100OpeHa Ha 3acefaHuu Kadeaphl MPHUKIIAJTHON
nHpopMaTHKX U HHPOPMAIMOHHBIX TexXHOorui 16.12.2025r., mpoTtokom Ne 4
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Paznen 1. Ilesin 1 3a1a41 0CBOEGHHUS JUCHUTIIUHBI

Ilenvro ocBoeHus aMCUUIUIMHBL «BbIcmas Martematuka» sBiseTcss (OpPMHpPOBAHUE Y
00yJaronuxcsi MaTEMaTHYECKON KYJIbTYpPbl MBIIIJICHUS U HABBIKOB CAMOCTOATEIILHOTO UCIIOIh30BaHMS
MaTeMaTHKH B MPO(eCcCHOHANBHON A TeTbHOCTH.

3adauu, penaeMpie B X0/1€ OCBOSHUS MTPOTPAMMBbI TUCITUTLIHHBI:

- TOBBIIIEHHE OOIIEr0 YypPOBHS MATEeMATHYECKON KyIbTypbl M Pa3BUTHE JIOTUYECKOTO
MBIIIICHHUST,

- 00y4eHHe HCIIONIb30BAaHUI MATEMaTHYECKMX METOAOB IIPU OCBOEHUHM Y4eOHOro MaTepuaia
MOCJICYIOIIUX JUCIHUIUIMH U B MPAKTHYECKOM JIeATEIbHOCTH;

- BBIpabOTKA y CTYJICHTOB YMEHHsI CAMOCTOSITEILHO PACIIUPATH CBOM MaTeMaTUUECKUE 3SHAHUS
1 NpOBOJUTH MaTeMaTHYECKUN aHaInu3 IMPUKJIAAHBIX 3aaa4.

Pazpen 2. [liianupoBanue pe3yabTaToOB 00y4eHHs MO JMCUMUILIUHE, COOTHECEHHbIE €
IUIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHHUSI 00pPa30BaTeJbLHOMH MPOrpaMMbl

Kon
DopMyJIMPOBKA
KOMIIeT NuaukaTopsl 10CTHKEHUSI KOMIIETEeH MU
KOMIETEeHI[UH

EHIINH

OIIK-1 | CnocoOeH NpUMEHSTh HOIIK-1.1. 35aTh OCHOBBI MAaTeMAaTUKH, (PU3HUKH,
€CTECTBEHHOHAYYHBIC U BBIYHCITUTEILHON TEXHUKH U MPOTPAMMHPOBAHUS
oO0IIerHKEHePHbIE 3HaHUs, METOJIbI | HAa 6a30BOM ypOBHE.
MaTeMaTH4ECKOro aHaJIn3a 1 HOIIK-1.2. YMeTh NpuUMEHSTH
MOJICIIMPOBAHUS, TEOPETUYECKOTO M | €CTECTBEHHOHAYUYHBIE U OOLICHHKEHEPHbIE 3HAHUS,
AKCTIEPUMEHTAITLHOTO METO/BI MATEMAaTHYECKOTO aHATN3a
UCCIICIOBAHMUSI B MOJIETTUPOBAHUS, TEOPETUUECKOTO U
podecCHOHATIBHON ACATENFHOCTH | SKCIEPUMEHTAIBHOTO HCCIIEJOBAHUS B

npohecCuoHaNbHOM NeSTENbHOCTH.

Pa3nes 3. MecTo IMCHUILIMHBI B CTPYKTYpPe 00pa3oBaTe/IbHOI IPOrpaMMbl
JucuunnrHa «Beiciias MmaTreMaTHkay u3ydaercs B 1- 3 ceMecTpax Ha OYHOM M 3a04HOM opmax
oOyuenusi, otHocutrcs Kk brmoky b.1 «ductummasl (Momymnu)», «OOsi3aTenbHas —4YacTby,
o0pa3zoBaTeNnbHON MporpamMmbl Mo HampasieHuto nojarotoku 09.03.03 Ilpuxmnagnas uHGOpMaTHKa
(YpoBeHb OakanaBpuar), HalpPaBIEHHOCTh (MPO(UIIB): «AHAIU3 TaHHBIX».

Pa3nen 4. O0bem (TPyA0€eMKOCTB) AU CHUTITIHHBI
(00mas, mo BuaaM y4eOHOMH padoThl, BUAAM NPOMEKYTOYHOM ATTECTALMH).
Conep:xanue TMCUHMILIMHBI.

TpynoeMKoCcTh JMCHUIIIMHBI M BU/IbI Y4eOHOM HAIPY3KHU

Ha 04HOM (hopMe 00yUeHUsI

Camoct
ITpaktnu | Kypcosoe . KonTposns,
ostenpy | Tekymmit
3.€. Hroro Jlexuym | eckue MIPOEKTUP IIPOMEKYTOUHAS
Hasi KOHTPOJIb
3aHATHUSA OBaHUE aTTecTanus
pabota
1 cemectp
9
4 144 32 32 71 3auer ¢
OLICHKOM
2 cemecTp
5 | 180 | 32 | 48 | | 64 | | 36




DK3aMeH
3 cemectp
36
5 180 32 48 64
DK3aMeH
Nroro no nucuuruimue
14 504 96 128 ‘ 199 81
Ha 3204HOM (popMe 00yUeHHsI
Camoc
KypcoBoe . KonTtpoub,
[IpakTuecku toaren | Texkyuiui
3.€. Hroro Jlexuun IIPOECKTUPOB IIPOMEKYTOUH
€ 3aHATHS bHas | KOHTPOJIb
aHue as aTTecTanus
pabora
1 cemectp
9
4 144 4 8 123 3auer ¢
OLICHKOM
2 ceMecTp
5 180 4 8 132 36
DK3aMeH
3 cemecTp
5 180 4 8 132 3
DK3aMeH
Hroro no nucuurmue
14 | s04 | 12 | 24 | | 387 | 81
TemaTuyecKHuil NJIAH M CHUTIIUHBI
Ounas ¢opma o0yueHusn
Paznenst / Tembr Jlex | Ilpaktuue | Camoctost | Tekymuit Kontposs, | Bcero
1002078 CKHe TebHas KOHTPOJIb | MPOMEXKYTO | YacOB
3aHATHS pabora YyHas
aTTecTanus
1 cemectp
Tewma 1. DreMeHTHI THHEHHOM 12 12 23 47
anredpsl
Tewma 2. BFGMGHTLI 8 8 o5 a1
BEKTOPHOM anreOpsl
Tema 3. AHanmuTHYECKAS 12 12 23 47
T€OMETpUs
3a4er ¢ OLEHKOH 9
Hroro 3a 1 cemectp 32 32 71 144
2 ceMecTp
Tema 4. Teopus npenenos 11 16 21 48
Tema 5. luddepenumansroe
ucuucienue Gpyaxmum onHonr | 10 16 22 48
IIEPEMEHHOMN
Tema 6. Juddepenmmansuoe
UCUHuCIIeHUE (PyHKINH 11 16 21 48
HECKOJBKHIX MePEMEHHBIX
DK3aMeH 36 36




Hroro 3a 2 ceMecTp | 32 48 | 64 36 | 180
3 cemecTp
Tema 7. UHTErpanipHoE 12 18 21 51
VCUHCIICHUE
Tewma 8. udpepennmanbupie 12 18 29 52
ypaBHEHHS
Tema 9. DiieMeHTHI 001IEH 8 12 21 a1
areOphl
DK3aMeH 36 36
Hroro 3a 3 cemecTp 32 48 64 36 180
Wroro nmo aucuurmae 96 128 199 81 504
3aounas popma o0yueHnust
Paznensl / Tembr Jleknuu | Ilpaktnu | Camocros Texymmit Kontposb, | Bcero
€CKHe TEJIbHAs KOHTPOJITb MPOMEXYTOUY | YacoB
3aHATUA pabota Hast
aTTecTanus
1 cemectp
TeMaul. ?neMeHTBI 1 3 a1 45
JUHEHHON anreOpsl
Tewma 2. 9{[6M6HTH 2 3 a1 16
BEKTOPHOM aJireopsl
Tema 3. AHanuTHyeCKas 1 5 a1 44
TeOMETPHS
3a4eT ¢ OLEHKOMI 9 9
Uroro 3a 1 cemectp 4 8 123 9 144
2 ceMecTp
Tema 4. Teopus 1 5 44 47
peJIeoB
Tewma 5.
HuddepenunansHoe 1 3 44 48
ucUHcIeHHE PyHKINUN
OJIHOY IIEPEMEHHOMI
Tewma 6.
HuddepennnansHoe
UCUHUCIIeHUE (PYHKINH 2 3 44 49
HECKOJIBKUX
MEPEMEHHBIX
DK3aMeH 36 36
Uroro 3a 2 cemectp 4 8 132 36 180
3 cemecTp
Tewma 7. MHTErpasibHOE 2 3 44 49
UCUHCIICHHE
Tema 8.
Huddepenunanbabie 1 3 44 48
ypaBHEHUS
Tema V9 DJIEMEHTBI 1 5 44 47
o01eit anreopsl
DK3aMeH 36 36
HWroro 3a 3 cemectp 4 8 132 36 180
Wroro no aucuuminne 12 24 387 81 504




CTpyKTypa u coaep:kaHHe TUCHUIINHBI

n/n

HanmeHoBaHMe pa3e/ioB U TeM

Conep:xaHue TeMbl

Tema 1. DneMeHThI TUHENHON anreopbl

Onpenenurenu BTOPOrO M TPETHETO MOPSAKOB, HX
cBoiicTBa. OnpenenuTenu n-ro NOpsaKa U METOJbl UX
BbIUMCIECHUS. Marpuibsl W olepauuud HajJ HUMHU.
OO0parnHas matpunia. Perenre MaTpuIHBIX YpaBHEHUH U
JMHEWHBIX CUCTEM MAaTPUYHBIM CIIOCOOOM W METOJIOM
Kpamepa. Panr maTpuiibl 1 METOABI €r0 ONPEICIICHHUS.
Pemenne  cucteM  JuHEHHBIX — anreOpanyuecKux
ypaBHEHUH MmerogoM  [aycca. UccnenoBanue
IIPOU3BOJIBHBIX CHCTEM JIMHEMHBIX anreOpanuecKux
ypaBHeHuii. Teopema Kponexkepa —  Kamemm.
BeipakeHue  CKaJsIpHOTO  NPOM3BEACHMSI  4epe3
KOOPJIMHATBI IEPEMHOKAEMBIX BEKTOpPOB. JIMHElHHbIE
npocrpanctsa. Pazmeprocts. basuc. lloanpocrpancrsa
JIMHEMHOTO MpPOCTpaHCTBA. TeopeMbl O JIMHEHHOMN
3aBHCUMOCTH BEKTOpPOB M O 0a3uce JIMHEWHOTO
npoctpancTtBa. Teopema o0 0a3suCHOM  MHUHOpE.
HepasenctBo  Komm—bynskosBckoro. HepaseHcTBO
MunkoBckoro. CoOCTBEHHBIE 4YHClia U COOCTBEHHBIC

BEKTOPBI.

Tema 2. DeMeHThI BEKTOPHOM anre0pbl

CucreMbl KOOpPAMHAT Ha MpPsAMOM, IUIOCKOCTH M B
MpocTpaHcTBe. BEKTOPHI M TMHEWHBIE ONlepaliu Ha/l HUMH.
[Ipoekuust BekTOpa Ha OCh U €€ cBoiicTBa. Hanpasisromue
KOCHUHYChl U JjuHa BekTopa. CKalspHOE IPOU3BEJICHUE
BEKTOPOB M €ro cBoiicTBa. IIpuioxeHue CKaasipHOTO
Mpou3BeieHNs. BekTopHOe Npon3BeICHUE U €r0 CBOMCTBA.

Bripaxenue

BCKTOPHOI'O IMPOU3BCACHUA qcpe3

KOOpAWHATbl BCKTOPOB. CMmemranHoe MMPOU3BCACHUC TPCX
BCKTOPOB U CI'0 CBOICTBA.

Tema 3. AHamuTHUECKAsi TEOMETPHS

'YpaBHEHUS

JUHUM Ha MIockocTu. PaznmuuHble (OpMBI

YpaBHEHMS MPSAMON Ha MIIOCKOCTU. YTOJI MEXKAY MPSIMBIMH.

PaccrosHue

OT TOYKM A0 mnpsamou. Kpuseie BTOpOro

MOpsiIKa: OKPYXKHOCTh, 3JUIMIIC, TumepOoia, mapaboia.
YpaBHEHHUsI IJIOCKOCTH U NPSAMON B IPOCTPAHCTBE. YTOJ
MEXY INIOCKOCTSAMH, YTOJI MEXKIY IPSIMBIMU, YTOJI MEXKY
MPSIMOM U INTOCKOCTh. B3anMHOE pacnosioxkeHue npsiMon 1

TIJIOCKOCTH.

Tema 4. Teopus npenenoB

UucnoBas

OoCICA0BAaTCIbHOCTD u c€c npeacii.

CyuiecTBOBaHUE TMpefesia MOHOTOHHOW OTIpaHUYEHHOM|
MMOCIEI0BATENLHOCTH. beCKOHEYHO Mayible U 0ECKOHEYHO)
OombIinue nocnenoBarensHocTu. [Ipeaen GyHkuu B TOUKE.
OnuoctopoHHHE Tpeesbl. CBOMCTBA KOHEUHBIX MIPEIETIOB

(byHKIHIA.
CIIEICTBHS

Hekoropsle 3amedarenbHble MOpenesbl U
n3 HuX. CpaBHeHHE OECKOHEUYHO MAaJIbIX

¢yukuuid. HempepbslBHOCTh (YHKIMH B TOYKE M €€
cBoiicTBa. Touku pa3psiBa 1 ux kinaccuduxanus. CBOHCTBA
(yHKIMH HETPEphIBHBIX Ha OTPE3KE.

Tema 5. [lupdepeHunanbHoe ncuncieHue
(yHKIIMHM OJHON IEpeMEHHOM

[lpousBomHass  (YHKIUH, €€ TEOMETPUYECKUU U
MEXaHUYECKUI CMBICI. [TpousBogHbIe OCHOBHBIX

PIIEMEHTAPHBIX GyHKINH. OCHOBHBIE MIPaBUIIA
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muddepennmpoBanus  Gyaknuii. Jlorapudpmuueckoe u
HesiBHOE auddepenuupoBanne (ynkuuii. [IpousBoanbie
BBICIITUX TIOPsIAKOB. [(uddepennman GpyHKIMM B TOUKE U
ero cBoiictBa. [Ipumenenne  guddepeHnuana B
MpUOIMHKEHHBIX BblunciaeHusx. Juddepenimanb BoICIINX
nopsinkoB. Juddepenuupoanne GyHKIUH, 3alaHHBIX
mapametpuuecku. Teopema ®epma. Teopembr Poss,
Jlarpanxa, Komwm, nx npumenenue. [Ipasuia Jlonurans.
YcinoBus ~ MOHOTOHHOCTHM — (YHKUUH.  DKCTPEMYM,
HEOOXO0AMMOE U JOCTATOYHBIE YCIOBUS CYIIECTBOBAHHS
bKcTpeMyMa B Touke. Haubonbline M HaMMEHbINE
3HayeHUss (YHKIMUM Ha OTpe3Ke. BrpmykinocTs u
BOIHYTOCTh KPHUBOM, TOYKHM meperuda. ACHMIITOTHI
kpuBoi. OOmas cxema UCCIeIOBaHUS (QYHKIHH U
roctpoeHue rpaduka.

Tema 6. luddepenunanbHoe ncuncieHme
(yHKLIMH HECKOJIBKHX MEPEMEHHBIX

DyHKIMH HECKOJIBKUX [IEPEMEHHBIX. Ob6unacTth,
onpenenenus. lIlpenen u  HenpepbIBHOCTh  (DYHKIMH.
Uactubie npousBoanbie. [TomHbri nuddepeniman nepBoro
MopsIKa byHKIHN HECKOJIBKUX IIEPEMEHHBIX.
["eomerpuueckuii cmbicn auddepennnana. [Ipumenenne K
NpUONMKEHHBIM — BbluncieHussM.  [IpousBognas 1o
HampaBieHWI0O W rpaaueHT ¢Qyaknun. KacarenbHas
[JIOCKOCTh M HOpMaib K MNoBepxXHOCTH. [IpomsBonHas
clio)kHOW (QyHKIMH. MHBaprmaHTHOCTH (OPMBI 3amucy
noHoro auddepennuana. JuddepeHnupoBanue HeIBHBIX
¢ynkuuid. IlpousBogHble W auQQepeHIransl  BBICHINX
nopsiakoB. ®opmyna Teinmopa ans  QyHKOUMM  ABYX
[epEMEHHBIX. be3yCIIOBHBIN YKCTPEMYM M IPHU3HAKHU €TO
CYILECTBOBaHUS JUIsl (YHKLIMU HECKOJIBbKUX MEPEMEHHbIX.
MeTroa HauMEHBIIUX KBAaJApaTOB. YCIOBHBIA JKCTPEMYM,
Meron ~ MHoxwutened — Jlarpamxka. Haummensmiee u
HauOoJIbIIEe 3HAYEHUS byHKIMI HECKOJIbKMX
NepeMEHHbIX B 3aMKHYTOM 001acTH.

Tema 7. IHTErpasIbHOE NCUUCIIECHUE

[loHATHE ONpPENENEeHHOr0 HHTErpaja M €ro CBOMCTBA.
Meroasl  BBIYKMCIIEHHS  ONPEACIIEHHOIO  HHTErpaia.
[lepBooOpasnas. HeomnpeneneHHslii HWHTETpaT H  €r0
cBoiicTBa. Tabmuiia OCHOBHBIX (hOpMYJT MHTEIPUPOBAHMUS.
VHTerpupoBaHre 1O  4YacTsIM M IOJCTAaHOBKOM.
PaznoxkeHne NpaBUIbHOM palMOHaJIbHOW JApoOM Ha
npocreimue. VHTErpupoBaHue panMoHaNbHBIX APOOEH.
MHuTerpupoBanue MIPOCTEUILNX anreOpanveckux|
MPPALMOHAILHOCTEN. WNuTterpupoBanue
i pepeHInaIbHOro OuHOMA. WHTerpupoBanne
BBIPAKCHU, CoZIepKaIINX TPUTOHOMETPUYECKUE
¢yHkuuu. IHTErpupoBaHue HEKOTOPHIX HPPALMOHATBHBIX
b yHKIII c MTOMOIIIBIO TPUTOHOMETPUYECKUX
MOJCTAaHOBOK.  3ajayd, MPUBOJALIME K  IOHATHIO
omnpeneraeHHoro uHrerpana. [loHATHEe oOmpeneseHHoro
MHTErpaia U ero cpoiicrBa. OnpeneneHHbl MHTErpan ¢
repeMeHHbIM BepxHUM npenenom. dopmyna HeroToHa—
JleiiOnuma.  MeToabl  BBIYUCIEHHS  OIPENENIeHHOTO
uHTerpana. HecoGcTBeHHbIE MHTErpalibl ¢ OECKOHEYHBIMY|

npenenaMu M OT HeorpaHuyeHHbIX (yHkimid. ITpusnaku
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CXOJMMOCTH HECOOCTBEHHBIX WHTErpajioB. [IpuioxkeHus
ONpEACTICHHOT0 HMHTErpaja K BBIUMCICHHUIO IUIOMIAJEH
MI0CKUX GUTYpP, 00HEMOB TEJN, JUTMH IYT KPUBBIX.

Tema 8. luddepennmansueie ypaBHeHus | 3a1auu, IPUBOIALINE K MOHATHIO AU epeHnnanbHoro
ypaBHeHus. uddepeHnmansapie ypaBHEHNS HTEPBOTO
nopsiaka. 3anada Komm. Teopema cyiiecTBOBaHUS U
eIMHCTBEHHOCTH pemieHus 3agaun Komm. OcHOBHBIE
BUuAbl U QepeHInanbHbIX  YpaBHEHHH  IIEPBOTO

MOPsIIKA. YpaBHeHHst c paszeneHHbIMU U
pa3IeNSOMUMHUCS NEePEeMEHHBIMH, a TaKxKe
MIPUBOSIINECS K HHUM. OnHopoaHbIC

muddepeHraIbHbple YPaBHEHUS W MPUBOIAIIMECS K
HuM. Jluneitnsle auddepeHnnanbHble  ypaBHE-HUS
[IEPBOr0 MOPSAJAKAa M METOAbl MX pELIEHUs (METOMbI
bepuymmu wu Jlarpamxka). VYpaHeHnue bepHyn-nm.
Juddepennmanbaple ypaBHEHHS BBICIIMX MOPSIKOB.
3amaua Komm. JIuddepeHnumanbabie ypaB-HEHHS,
JIOIyCKaloIue IOHWXKEHUEe 1nopsanka. JIuHelHble
OJIHOPOAHBIE W HEOJHOpOIHbIe nuddepeH-1naIbHbIe
YpaBHEHHS BBICIIMX TOPSAKOB, CTPYKTypa OOIIero
pelieHus. JInnenHbIE OJTHOPOJIHBIE
muddepeHraIbHbple  YpaBHEHUS N-TO TOpPAIKa C
nocTosHHBIMU KO3 dunrentamu. CTpykTypa ob1ie-ro
peLIeHus. JInnelinble HEOJHOPOIHBIE
mubdepeHMaNbHbIe  ypaBHEHUST C  OCTOSHHBIMU
ko3P du-menTaMmu. MeTox BapHaluu TPOU3BOJIBHBIX
MOCTOSIHHBIX. MeTonbl 1MoA0Opa YacTHOTO pEIICHUS.
3amaua  Komm  gyisi  HOPMa@JbHOHM  CHUCTEMBI
muddepeHIanTbHBIX ypaBHEHUH. Teopema
CYILLIECTBOBaHUSI M €JUHCTBEHHOCTH PELICHUs 3a/adyu
Komm. Meton uckmoueHus. MeTon HMHTErpUpYyEMBIX
KoMOuHa-iud. HopMmanbHble CcHUCTEMBI JTUHEWHBIX
T depeHIMaIbHbIX  YpaBHEHUH C  MOCTOSHHBIMU
kodp¢u-uenTamu. PemieHne B ciiydae IPOCTBIX
KOPHEW XapaKTepUCTUYECKOTO YPaBHEHMUSI.

Tema 9. DneMeHThI 00111el anredpsl Onpenenenne  rpynmbsl.  [Ipumeprl.  Hexoropsie
cBoiicTa rpyn. [Ipu3znak noarpymnmnsl. ['o-momopdusm
u uszomoppusm rpymnn. Teopembl 0 HEWTpalbHOM
JJIEMEHTE U CUMMETPUYHOM  DJEMEHTE  IIpH
romomMoppHoM oToOpakenuu rpymnmsl G B rpynny Gl.
Teopema o romomopdHOM  oOpase  Trpyn-mbl.
N3omopdusm rpynmn. IloHsATHE KOjdbIA, NpPUMEPSI.
Hekortopele cBoiictBa kosiel. OrmnpeneneHue MoJs.
IIpumepsr moseli. Hexkoropsle cBoWcTBa  IOJEH.
ITonnone n xapakrepucTUKa 1Mojis. AKCHOMa-THYECKOe
onpeneIeHue OJIA JIEHCTBUTEIIbHBIX quCen.
Hekortopsle cBolicTBa OJSA ACUCTBUTEIBHBIX yucel R.
[Ipunnun Apxumena. Ilone KOMIUIEKCHBIX YHCEN.
TeopeMa 0 1oje KOMIUIEKCHBIX 4ucCell. JleWCTBUS HaL
KOMILUIEKCHBIMH YHCIIAMHU.

3aHATHSA CEMHHAPCKOI0 THIIA
(ITpakTnyeckue 3aHATHUS)
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OO01e pekoMeHJalMy 110 NOArOTOBKE K MPAKTUYECKUM 3aHATHIM. [Ipu moaroroske k padore
BO BpeMs INPOBEACHUS 3aHATHI CEMUHAPCKOTO THUIA CIEAyeT OOpaTHUTh BHHUMaHUE Ha CJEIyIOIIUe
MOMEHTBI: Ha MpOIEeCcC MPEeIBAPUTEIbHON MOATOTOBKHM, Ha pabOTy BO BpeMs 3aHATHs, 00pabOTKy
IIOJIYYEHHBIX pE3yJIbTaTOB, UCIPABIIEHUE TONYYEHHBbIX 3aMedaHuil. IIpenBapurenpHas mMoaAroTroBka K
yu4eOHOMY 3aHATHIO MPAKTUYECKOI'O THUIIA 3aKJIOYAeTCd B M3YYEHUH TEOPETHUYECKOro Marepuaia B
OTBEJIEHHOE ISl CAMOCTOATEIbHONU pabOThl BPEMsI, 03HAKOMJIEHUE C MHCTPYKTUBHBIMU MaTepUallaMu C
LIEJIBIO OCO3HAHMSI 3a]a4 3aHATHSL.

Pabota Bo Bpems npoBesieHUs 3aHATUS PAKTUYECKOTO TUIIA BKJIIOYAET HECKOJIbKO MOMEHTOB:
a) KOHCYJIbTHPOBAaHUE OOYyYaroIUXCs MPENOAaBaTEeNIIMU C LENIbI0 MPEJIOCTABIECHUS UCUEPIIbIBAIOILEH
uHpopMalnun, HeoOXOAUMOM AJII CaMOCTOSITEIbHOIO BBIMOJIHEHUS MPEII0KEHHBIX MPeroiaBaTesieM
3a1a4, 0) CaMOCTOSATENIFHOE BBINOJHEHHE 33/JaHUH COrJIaCHO 0003HAUYEHHOW Y4eOHOH Mporpammon
TEMaTHUKH.

Tema 1. DeMeHTHI TMHEHHOMN areOphI
Jluneitnble onepanuu HaJ MaTpullaMU. Y MHOKeHHE MaTpull. CamocTodTenbHas paboTa. Beruucnenue
OIlpe/ieJINTeNIel MaTpUl] C HCIOJIBb30BaHUEM CBOWCTB ompenenureneid. MuHop u ainredpandeckoe
nononHenne marpull. OOpatHas marpuna. Panr matpuinsl. CriocoObl pemieHuss CUCTEM JHMHEWHBIX
anreOpandeckux ypaBHeHMH (oOpaTHoOW MaTpuuei, no npasuiry Kpamepa, meton ['aycca). Pemenue
HeomnpeAeNeHHbIX cucteM. OJIHOpPOJHBIE CHCTEMbI, HETPUBUAIbHBIE pELIEHUs, (yHIaMeHTaJlbHas
CHUCTEMA PELLICHUM.

Tema 2. DrneMeHThI BEKTOPHOU anreOpsl
Omnepanuu HajJ BEKTOpaMH, 3aJlaHHBIMH B T€OMETPUYECKOW M KoopAuHATHOM Qopmax. [Ipusnaku
MapajuIeIbHOCTU U MEePIEHANKYIIPHOCTH BEKTOpOB. [Ipon3BeaeHrst BEKTOPOB (CKaIspPHOE, BEKTOPHOE,
CMEIIaHHOE).

Tema 3. AHanmuTHUECKAsi TEOMETPUS

Paccrosanue Mexny Toukamu. HaxoxxneHue KoopAMHAT OTpe3Ka NENEHHOIO B 3aJaHHOM OTHOIIECHHUHU.
Haxoxnenne ypaBHEHHMH TPSAMBIX IO pa3IMYHBIM criocobam e€ 3amaHusi (0 HOPMAJIBbHOMY U
HanpaBJSIOIIEMY BEKTOPY, IO IByM TOUYKaM, C YIIIOBBIM Koddduiientom). Pacctosnue Mexay AByms
NpsIMBIMA U TOYKOH M MpsMoil. BbIBoA ypaBHEHMI MJIOCKOCTH MO pa3HbIM croco0aM 3ajgaHus (1o
BEKTOPY HOpPMaJIU, IO TPEM TOYKaM U T.n.). HaxoxkaeHune ypaBHEHMI MPSIMBIX JIMHUKA B IPOCTPAHCTBE
10 pa3HbIM crioco0aM ux 3aaanus. Kanonndeckoe u o0l1iee ypaBHEHHUS IPSIMBIX U CBSI3b MEX]Yy 3TUMU
¢dopmamu. OnpezeneHue yrioB, PaCCTOSHUN MEXIY IUIOCKOCTSAMH, IUIOCKOCTSIMU U MPSIMBIMH U —
JIBYMS NPSIMBIMU JIMHUSIMU. 1locTpoeHne KpHUBBIX BTOPOTO NOPsJKA M ONPENEICHUs UX I1apaMeTpoB.
[Ipocreiilne npUBEACHUS K KAHOHUYECKOMY BHJY KPUBBIX BTOPOro mnopsnuka. IloctpoeHue KpuBbIX,
3aJlaHHBIX B TapaMeTpUUYECKOil popMe U B MOJISIPHON cUCTEME KOOPANUHAT.

Tewma 4. Teopust mpeenos
OO6nacte cymiecTBOBaHUS (DYHKIMM, 33JaHHOW aHAIUTUYECKU. OJIEMEH-TapHble (QYHKUUU U HX
rpaduxu. O6patHas QyHKUMS U GOpPMBI 3aJaHUS PYHKIIMU OJTHOM nepeMeHHOH. OCHOBHBIE CBOWCTBA
¢bynkuuit. [Ipumeps! HeanneMeHTapHbIX GYHKINN 1 QyHKIUSA Moayis. [lpenen 6eckoHeyHON YHCIOBOM
nocneaoBarenbHOCcTH. CriocoObl CTpeMIIEHHsI HETTPEPhIBHOW NIEPEMEHHOI K cBoeMy npeaeny. [Ipenenst
¢byHKIMH U criocoObl UX HaxoxJeHus. PackpeiTue HeonpeaenéHHocTel. HenpepplBHOCTD (DyHK-IIMHA.
UccnenoBanmne QpyHKIM Ha HEMPEPBHIBHOCTH U KJIACCU(UKALIUSA UX TOUYEK pa3phiBa.

Tema 5. Juddepennmanpbuoe ucuucienre GyHKIUN OJHOW EPEMEHHOM
CpaBHeHHEe OECKOHEYHO MalbIX BenuuuH. OmpelneneHue MOPSAKOB MalOCTH U DKBHUBAJICHTHBIC
OCCKOHEYHO MaJlble BETWYWHBI. BhIUMCIIeHHe MPOU3BOIHON MO OMPEIEICHUIO B C TTOMOIIBIO TTPaBUI
nuddepeHIIMPOBaHKs W TaONUIIBI TPOU3BOAHBIX. BhIYKMCIEHNE TMPOU3BOIHBIX CIOKHBIX, 0OpPaTHBIX,
HESBHBIX M 3aJaHHBIX mapamerpudecku GyHkmuin. Huddepenuman ¢ynknuu. Mcnonb3oBanue
muddepennrana B MpUOIMKEHHBIX BBHIYUCICHUSIX BbIUuCIeHHe MPOU3BOMHBIX M JAU(QEpeHIInanoB
BBICILIUX MOPSAAKOB. BeIunciieHne npeaenos ¢ moMonisko npasuia Jlonurans. Haxoxaenne nHTepBanoB
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MOHOTOHHOCTH | SKCTpeMyMoB (yHkiuii. Hanbonpiiee u HauMmeHsbInee 3HadeHus AU epeHmpyeMbIx
Ha orpe3ke (yHkumiA. HaxokIeHue HMHTEpBajOB BBIIYKJIOCTH M BOTHYTOCTH Tpaduka (yHKIHH.
YpaBHeHust acumnToT. [IpoBeneHue morHOro uccieoBanus QYHKIMH U IOCTpoeHue e€ rpaduka.

Tema 6. Juddepennmansuoe ucuucienrne GyHKIIMN HECKOIbKUX MEPEMEHHBIX
YacTHble TPOU3BOJHBIE OT (PYHKIMH JBYX apryMEHTOB IIEPBOTO HOPSIIKA.
[Tonueiit nuddepennman. KacarenbHas mi0ckocTh 1 HOpMalib K MOBEPXHOCTU. YacTHbIE IPOU3BOIHBIE
MIEPBOTO MOPSIIKA OT CIIOKHBIX M HESBHBIX (DYHKIUN TBYX MEPEMEHHBIX. DKCTpeMyM (DYHKIIHH TBYX
MEPEeMEHHBIX. YCIIOBHBIA 3KCTpeMyM. YacTHble MPOM3BOJIHBIE U MOJHBbIE AU(QepeHnanbl BICIINX
nopsankoB. ®opmyna Teitnopa. CkansipHoe 1osie: rpaJueHT U IPOU3BOJHAS 110 HAIPABICHUIO.

Tema 7. UHTETpaibHOE UCUUCIICHUE
Heonpenenennslii nHTerpan. 3amMeHa nepeMeHHONW B HEONPEEIIEHHOM MHTerpaie. VMHrerpupoBaHue
no yactaM. MHTerpupoBaHue panuoOHaNbHbIX (QYHKIMHA. VHTerpupoBaHue HpPpaLUOHAIBHBIX U
TPUTOHOMETpHUECKUX (PyHKIMI. Brruricnenne onpeaeneHHoro uHrerpaita. HecoOCTBeHHbIE HHTETPaIbI
IEpBOr0 W BTOPOro pozaa. I[IpuMeHeHHe OINpeneNeHHOro HHTerpaja K pELIeHUI0 HEKOTOPBIX
TEOMETPHUECKUX U (PU3NYECKUX 3a/1a4

Tema 8. luddhepennunanbubie ypaBHEHUS

JuddepeHunansaple ypaBHEHHsT EPBOTO U BTOPOTO IMOPSIKA C Pa3CISIOIMMHUCS TePEeMEHHBIMH,
OJTHOPOJHBIE U IPUBOAAIIHECS K HUM. JInHeitHbIe nuddepeHanbable ypaBHEHH IEPBOT0O MOPSIIKA U
ypaBuenust bepnymmu. uddepennmansapie ypaBHEHHS B MOTHBIX AU depeHnnanax.

[Tonmxenune nopsiaka B AudepeHnnanbHbIX ypaBHEHHSIX BTOPOTO MopsiaKa. JInHeiHbIe He0THOPOTHBIE
muddepeHManbHple  ypaBHEHHST BTOPOTO TMOPS/KA C TIOCTOSIHHBIMH Kod(duuueHtamu. Meton
XapaKTepUCTHYECKOTO YpaBHEHHs. MeToJl HeonpeneléHHBIX KOA(PQPHUIMEHTOB B JIMHEHHBIX H B
HEOJHOPOJHBIX  JU(PQPEpPeHINATbHBIX  YPAaBHEHUSX  BTOPOrO  MOpSJAKAa C  IOCTOSHHBIMHU
KO3 PHUIHEHTAMH.

Tema 9. DnemeHTHI 001IEH anTeOphI
I'pynmsr. [oarpymnel, konbua mosst. KomminekcHeie uncna. Onepanuy Hajl KOMIUIEKCHBIMH YHCITaMHU.

Pasnen 5. YueOHO-MeTOoaMUYecKOe 00ecnieueHHe CAMOCTOATEIbHOM PadoThl 00y4aKIIHXCS
Mo AUCHUIIHHE

Hapsiny ¢ ureHreM JeKuuii ¥ IpOBEICHUEM IPAKTUYECKUX 3aHATUA HEOThEMIIEMBIM 3JIEMEHTOM
y4eOHOro mpolecca ABIseTCs camocmoamenvhas paboma. Ilpu caMmocTosTeNnbHON paboTe 1OCTUTAETCs
KOHKpPETHOE YCBOCHHE YYeOHOro Marepuana, pa3BUBAIOTCS TEOPETHUYECKHUE CIIOCOOHOCTH, CTOJb
BOKHBIE [UJI1  YCIIENTHOM TMOJATOTOBKM W 3alUThl BBIMTYCKHOM paboThl OakanaBpa. Dopmbl
CaMOCTOSITENTLHOM pPabOoThI, 00ydyaeMbIX MOTYT OBITH pa3HooOpasHbiMH. CamocTosiTeNnbHas paboTa
BKJIIOUAET: M3YYEHHUE JIUTEpaTyphbl, BEO-PECYpCOB, OIEHKY, OOCYXIEHHE U peLeH3UpPOBaHUE
MyOJIMKYyeMbIX CTaTei; OTBETH Ha KOHTPOJIbHBIE BOIPOCHI, pEIICHHE 3a]ad; CaMOTECTHPOBAHHUE.
BrmosHeHMEe Beex BHUI0B CaMOCTOSITETbHOM pa6OTI>I YBA3BIBACTCA C UBYUCHUCM KOHKPCTHBIX TEM.

TunoBble 3aJaHusl UIsI CAMOCTOSITENILHOM, MpPECTaBlIeHbl B (POHJE OLIEHOYHBIX CPEICTB IO
JOUCIUILINHE.

5.1. UuauBuayabHble 3aJaHUs 1JI51 KyPCOBBIX padoT
KypcoBasi paboTa Mo3BOJISI€T BBIABUTH CTENCHb BIAJCHUS 0a30BBIMU 3HAHUSMH, YMEHHUSIMHU
HEOOXOIUMBIMH 171 OOYYEHHS, U ONIPEICTUTh YPOBEHD BIIaJICHUSI HOBBIM MaTeprajaoM. Pexomenaanuu
M0 MOATOTOBKE, O(OPMIICHHUIO U 3aIUTEe KYpCOBOW pabOTHI (KypCOBOTO MPOEKTA), MPEIyCMOTPEHHON
y4eOHBIM TIJIAHOM, M3JI0’KEHBI B METOIMUECKNX YKA3aHUSIX MO0 COOTBETCTBYIOIICH NUCIIUIUIMHE.

5.1.1. IlpumepHasi TeMaTHKAa KYPCOBbIX pa0doT (IIPOEKTOB)
Kypcosas paboma ne npedycmompena yuebnbim niaHoMm.
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5.2. MeTtoanyeckue yKa3aHusi M0 OPraHU3AMUMN CAMOCTOSITEIbHOM PadoThI CTY1€HTOB

- [loaroroBka K ayJUTOPHBIM 3aHATHSIM M KOHTPOJIBHBIM PabOTaM MPOBOIUTCS MOCPEICTBOM
M3YYEHHUs Kypca JeKUUH, TONOJHUTENIbHOM JIUTEpaTyphl, pelIeHUs TPEII0KEHHBIX 3a1a4.

- lloaroroBka K 3aueTy HW TECTUPOBAHHUIO OCYILECTBISAECTCS C HCIOJIb30BAHUEM
JIOTIOJIHUTEIBHON JIUTEPATYPHI.

- [ToaroroBka K 3K3aMeHy MPOBOAUTCS MOCPEACTBOM U3YUEHUS Kypca JIKIUH, YIIpaKHEHUH B
pEIIeHNU TUIOBBIX 3a/1a4, U3yYeHHUsI TOTIOJHUTEIbHON TUTepaTyphl.

Pa3zgen 6. OneHo4HbIe 1 MeTOAMYECKHE MATEPUAJIBI 110 00Pa30BaTEILHOM NporpaMmme
(poH1 OLIEHOUYHBIX CPEACTB) sl MPOBEEHUS TEKYIIEero KOHTPOJISl YCIIeBAeMOCTH U
NMPOMEKYTOYHOM aTTecTallun

B nmnpomecce ocBoeHuss ydeOHOW AMCHMILIMHBI [ OLCHUBAaHUS CHOPMHPOBAHHOCTH
TpeOyeMBIX KOMITETCHIIUH HCIIOB3YIOTCS OLIEHOYHBIE MaTepuaibl ((POHIBI OIICHOUYHBIX CPE/ICTB).
TunoBble TeCTOBBIC 3a/laHUs, TUIIOBbIE MPAKTUUECKHUE 3a/1aHus, TUIOBbIC 3aJaHus IJIs1 KOHTPOJIbHBIX
paboT U MaTepHuaibl Ui JUATHOCTHYECKOW pabOoThl MpencTaBlieHbl B (DOHJIE OLIEHOYHBIX CPEJCTB I10
muctumiuHe. [IpomMexxyTodyHast arTecTanus NpoBOAUTCS B popMe 3aueTa/ 3a4eTa ¢ OIIeHKOM/9K3aMeHa.

6.1. Tekyuuii 1 NPOMe:KYTOUYHBII KOHTPOJIb 3HAHUIA CTYI€HTOB
Konmpom; 0C60€HUA Komnemenuuﬁ

Kommerenmum,
CemMmect
. Bun xontposns KonTtponupyembie TeMbI (pa3iesnbl) | KOMIOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS

JJIeMEHTHI JIMHEHHO anredpsl,
KoHnTponbHas paboTa,

1 SaueT ¢ OLEHKOf PIIEMEHTBI BEKTOPHOU anreopsl, OIIK-1
QHAJTUTHYECKasi TEOMETpUs
Teopus npeneinoB

KoHTposibHas padoTa, DY 1P ’

2 o K3aMeH i hepeHIaTbHOE HCYUCIICHUE OIIK-1
(byHKLIUH OJHON U HECKOJIBKUX
HTerpanbHOE HCUUCIICHNUE,

3 KoHnTponbHas paboTa,
¢ depeHIanbHble YpaBHEHUS, OIlK-1

OK3aMCH

HIIEMEHTHI 00111 anreOpsl
Marepuaisl JUisi IPOBEACHUS TEKYIIETO KOHTPOJIS 3HAHUI U IIPOMEXYTOYHON aTTECTALlMA COCTABIISIOT
OTAEJIbHBIN TOKYMEHT - DOH]T OLIEHOYHBIX CPEACTB 0 AUCUUILIMHE «BbICIIasg MaTeMaTHUKa.

Pa3znen 7. YueOHO-MeTOoAMYeCKOEe M HH(POPMALMOHHOE 0O0ecnieYeHre JUCIHIIINHBI

OcHosnasn rumepamypa
1. Kanapeiikun A.W. Beicinas maremaruka: yueOHuk / Kanapeitkun A.JM1. — Mocksa, Bosnorga:
Nndpa-Umxenepus, 2024. — 224 c. — ISBN 978-5-9729-1828-7. — Tekct: a1neKTpoHHBIN //
[Mudposoit o0pa3oBaTeIbHbIH pecypc IPR SMART: [caliT]. — URL:
https://www.iprbookshop.ru/143599.html
2. Pactormumnna, O. M. Breicmias matematuka: nmpaktukyM / O. M. Pacromumnna; mox pempakuueit

A. U. Hwxnaukosa, T. H. Ilomosoii. — 2-e m3a. — MockBa: MOCKOBCKHH IeqarormyecKuii
rocynapcTBeHHbIN yHUBepcHuTeT, 2024, — 138 ¢. — ISBN 978-5-4263-0534-2. — TekcT: 37eKTPOHHBIH
/l udposoii o0Opa3oBaTebHbBIN pecypc IPR SMART: [caiiT]. — URL.:

https://www.iprbookshop.ru/145684.html

3. Ananus JI.A. COopHUK 3a/1a4 TI0 aHATUTHYECKON T€OMETPUU U JIHHEHHOU anredpe / Ananus
JLA., I'yceitn-3ane C.M., [IsiaENKOB M.A. — Mocksa: Jloroc, 2005. — 376 ¢. — ISBN 5-94010-375-
8. — Texcrt: anektponnsiii / IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/9121.html

4. Beicmras matematuka. Yacte II. Maremartuueckuii anHanm3: ydeOHOoe mocobue / B.U.
ByxtosipoBa [u 1p.]. — KemepoBo: KemepoBckast rocyaapcTBeHHass MeTUIMHCKas akagemus, 2007, —
92 ¢. — Texkcrt: anexrponnsiii / IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/6112.html
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https://www.iprbookshop.ru/143599.html
https://www.iprbookshop.ru/145684.html

5. KoueroBa FO.B. Anre6pa. KoneunomepHbie mpocTpaHcTBa. JIMHEWHBIE OMEpaToOphl: KypC
nexuuit / Kouerosa FO.B., lllupmiosa E.E. — Mocksa: [Ipomereit, 2013. — 80 ¢. — ISBN 978-5-7042-
2454-9, — Tekcr: AJICKTPOHHBIN /! IPR SMART: [caitT]. — URL.:
https://www.iprbookshop.ru/23973.html

6. DOnemeHThl o0OmEeH anreOpsl s OakaJaBpOB U CICHHAIMCTOB TEXHOJIOTHYSCKUX
HanpaBlieHui: ydeOHoe mocobue / O. M. [lertspesa, I'. H. Pomanosa, P. H. Xy3uaxmerosa, A. P.
Xy3uaxme-toBa. — Kazanb: KazaHckuil HallMOHaJIbHBIA MCCIIEAOBATEIbLCKUNA TEXHOJIOTMYECKHUI
yauBepcutet, 2016. — 100 ¢. — ISBN 978-5-7882-1920-0. — Tekcr: snekrponHsii // Ludpopoii
obpazoBatensHbiil pecypc IPR SMART: [caiit]. — URL.: https://www.iprbookshop.ru/62021.html

Hononnumenvnasn numepamypa
7. Pactomuuna, O. M. Beicmas matemaTtuka: npaktukym / O. M. PacronmumHa; o pemaxiuen

A. W. Hwxkuuxosa, T. H. IlomoBoii. — 2-e u3n. — MockBa: MOCKOBCKHI II€IarOrH4eCcKUAi
rocyaapcTBeHHbIN yHUBEpCcUTET, 2024. — 138 ¢. — ISBN 978-5-4263-0534-2. — TekcT: 31eKTpOHHBIN
/l [udposoii 00pa3oBaTeNbHBIHI pecypc IPR SMART: [caliT]. — URL:

https://www.iprbookshop.ru/145684.html

8. DOmnementsl oO0meil anreOpel uig 0OakalaBpOB U CIEHUAIUCTOB TEXHOJOTHYECKUX
HampaieHui: yueOHoe mocobue / O.M. [ertsapeBa [u ap.]. — Kazanb: Kazanckuili HallmOHaNbHBIH
HCCIICIOBATEILCKHUI TeXHOIOTHIeckuii yauepcuteT, 2016. — 100 ¢. — ISBN 978-5-7882-1920-0. —
Tekcr: anexkrponnsiii / IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/62021.html

9. BeperennukoB B.H. Bricmass matemarmka. Martemaruueckuid aHanu3 (YHKIUH OJXHOM
nepemennoit / BeperennukoB B.H. — Cankr-IletepOypr: Poccuiickuii rocyaapCTBEHHBIH
THIpOMeTeoposiorniecknuii yauBepcuret, 2013. — 254 ¢. — Texkcr: anexkrponnsiii / [IPR SMART:
[caiir]. — URL.: https://www.iprbookshop.ru/17901.html

10. Becenona, JI. B. Anredpa u Teopus uucen: yueoHoe mocodue / JI. B. Becenora, O. E.
TuxonoB. — Ka3zanb: Kazanckuii HallmoOHaNbHBIN UCCIIETIOBATENLCKUIA TEXHOJIOTUYECKUN YHUBEPCUTET,
2014. — 107 c. — ISBN 978-5-7882-1636-2. — Tekcrt: anekTponHbIi // [{udpoBoit 06pa3oBareabHbIN
pecypc IPR SMART: [caiit]. — URL.: https://www.iprbookshop.ru/61956.html

11. bepesuna, H. A. Jluneitnas anreopa: yueOHoe mocodue / H. A. bepesuna. — 2-¢ u3g. —
CaparoB: Hayunas kuura, 2019. — 125 c. — ISBN 978-5-9758-1741-9. — TekcT: 3MeKTpOHHBIH //
[Mudposoit o0pa3oBaTeIbHBbIH pecypc IPR SMART: [caliT]. — URL:
https://www.iprbookshop.ru/80988.html

12. Beictras matematuka. Tom 1. Jluneiinas anreOpa. BektopHas anreOpa. AHanuTHUecKas
reometpust: yueOnuk / A. I1. 'oconapuxos, E. A. Kapnosa, O. E. Kapnyxuna, C. E. MancypoBa; noa

penakueit A. II. TINocromapukoB. — Cankt-IlerepOypr: HarmoHanbHBIH MUHEPaIbHO-CHIPHEBOI
yauBepcuteT «lopHbrity, 2015. — 105 c¢. — ISBN 978-5-94211-710-8. — Tekct: 31neKTpOHHBIN //
[Mudposoit o0Opa3oBaTeIbHBbIH pecypc IPR SMART: [caliT]. — URL:

https://www.iprbookshop.ru/71687.html

7.1. Tpe6oBaHus K MaTepHAJIbHO-TEXHUYECKOMY H Y4eOHO-MeTOHYeCKOMY o0ecrevyeHHn 10
NnporpamMmsbl 0aKkajaBpuarta

7.1.1. YHUBepCUTET pacroiaraeT MaTepraJbHO-TEXHUUECKOM 023011, COOTBETCTBYIOIIEH AEHCTBYIOIUM
IIPOTUBOMNOXAPHBIM MpaBWIaM W HopMamM U oOecneuMBarolleld MNpOBEJEHHE BCEX BHUIOB
JUCHUIUIMHAPHON U MEXIUCUUIUIMHAPHON MOATOTOBKY, IIPAKTHYECKON U HAyYHO-HCCIIEA0BATENbCKOM
paboT 00yUaIOMIUXCs, TPETYCMOTPEHHBIX YUEOHBIM TJIAHOM.
[TomemieHuss mpencTaBisioT co00il yuyeOHble ayAWTOPUHM JJIsi TPOBEACHUS YUEOHBIX 3aHATHM,
MPEeyCMOTPEHHBIX MIporpaMMoil OakanaBpuara, OCHAllleHHble OOOpYJOBaHHMEM M TEXHUYECKUMU
cpeacTBaMu 00yueHUsl, COCTaB KOTOPBIX OIpeesisieTcs B pabounx mporpaMMax AMCUUIUIMH (MOJYIIei).

B VYHuBepcuteTe MMEIOTCS ClENUAIM3UPOBAHHBIE AYAUTOPUU JJISl MPOBEAEHUS 3aHATHH MO
MH(POPMALMOHHBIM TEXHOJIOTHSIM.

[Tomemenust uisi CaMOCTOSITENIBHOM paboThl OOydYarolUXCsl OCHAUIEHbl KOMITBIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBIO MOJKIIOUeHUs K cetu "HMHrepHer" u oOecrmeyeHueM JaocTyna K
AJIEKTPOHHOU MH(OPMAITMOHHO-00pa30BaTEIBLHON cpeic Y HUBEPCUTETA.
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https://www.iprbookshop.ru/80988.html

DJIeKTPOHHAsI HH(POPMAIIHOHHO-00pa30BaTeIbHAS Cpela Y HUBEPCUTETA BKIOYALT:
1. Opunmansusiii caiit Yausepcureta (https://www.iile.ru/)
2. DnexTpoHHas nH(pOopMaIMOHHO-00pazoBaTenbHas cpena «1C: Yuusepcurer» qorosop ot 10.09.2018
r. NeITPKT-18281 (6eccpouno)
3. Iporpammel s OBM. Cucrema aucraniponsoro ooyuenus «Mirapolisy - JIuen3nonHbli 10oroBop
Nel107/06/24-x ot 27.06.2024 (Cnenudukanus k Jlunensumonnomy poroBopy Nel07/06/24-x ot
27.06.2024, cpok neiictus ¢ 02.07.2025 mo 01.07.2026 r.) https://impe.Ims.mirapolis.ru/mira/
4. Tlporpamma uis O9BM. Bupryansaas komaara «Mirapolisy - JInnensuonnsiit qorosop Nel(07/06/24-
K oT 27.06.2024 (Crneundukanus k Jlunensunonnomy mporoBopy Nel07/06/24-x ot 27.06.2024, cpok
neiicteus ¢ 02.07.2025 mo 01.07.2026 r.) https://impe.Ims.mirapolis.ru/mira/
5. Cucrema TectupoBanus INDIGO nunensmonnoe cornamenne (orosop ot 07.11.2018 r. No/l-

54792, nononaurtensHoe cormamenue Ne J[-5479/6 o mpononramuu goroBopa go 01.06.2026r.)
http://212.48.35.211:85/

7.1.2. VYuuBepcuteT obecredeH HEOOXOAMMBIM KOMIUIEKTOM JIMICH3UOHHOTO M CBOOOIHO
PacIpoCTpaHsAEeMOro MPOrPaMMHOTO 00CCIICYCHHUS, B TOM YUCJIE OTEYECTBEHHOTO TPOU3BOJICTBA (COCTaB
ompezesieTcss B pabovMx MporpamMmax JUCHMIUIMH (MOIyJel) U MOJJICKUT OOHOBJICHHIO IPH
HEOOXOIUMOCTH).

ITepeyeHb JHIEH3HOHHOTO MPOrPAMMHOIO 00eceYeH s, B TOM YHCJIe 0Te4eCTBEHHOI0
MPOM3BOJICTBA:
1. Onepanuonnas cucrema «Atiant» - Atlant Academ ot 24.01.2024 r. (6eccpouro)
2. AutuBupycHoe mnporpammuoe obecreuenune Kaspersky Endpoint Security mis OusHeca —
Pacmmpennsriii Russian Edition qorosop-odepra Ne Tr000941765 ot 16.10.2025 1.

7.1.3. Oby4atoumMes obecriedeH AOCTyN (yIaJIeHHBINA JOCTYI) K COBPEMEHHBIM MPO(eCcCHOHATBHBIM
0a3zam JaHHBIX ¥ HHPOPMAIIMOHHBIM CIIPAaBOYHBIM CUCTEMAaM, COCTaB KOTOPBIX ONpeeNseTcs B pabounx
porpamMMax JTUCIHHILINH (MOJyJeil) 1 OOHOBIISIETCS P HEOOXOIUMOCTH, HO HE PEXe OJHOTO pa3 B
TOJI.

Ilepeyensb coBpeMeHHBIX NPO(eCcCHOHAIBHBIX 023 TAHHBIX H HH(POPMAIMOHHBIX CIPABOYHBIX
cucTem:

1. Undopmannonno-norckoBasi cuctema «Koucynprant Ilmoc» - JoroBop NeMU-BUII-79717-
56/2022 (6eccpouHo)
2. DnekTpoHHO-OuOMHMoTeuHas cuctema IPRsmart nunensuonusnii gorosop ot 01.09.2024 r.
Nel1652/24C (cpox nmeiictBus mo 31.08.2027 r.) https://www.iprbookshop.ru/
3. Hayunas snexktponnas 6udanorexa eLIBRARY nunensunonnsiii qorosop SCIENC INDEX Ne SIO -
3079/2026 ot 30.01.2026 r. (cpox aeiictBus 1o 29.01.2027r.) https://elibrary.ru

7.1.4. OOyuarommecss u3 4uncia wuHBAIMAOB ©u Juil ¢ OB3 olecreyeHbl 3JIEKTPOHHBIMH
o0pa3oBaTeNbHBIMH pecypcaMu B (popmax, alaliTHPOBAHHBIX K OTPAHUYECHUSAM UX 30POBbSI.

Paznen 8. MarepuajibHO-TeXHHYECKOE 00ecneyeHne 00pa30BaTeIbHOTO MpoIecca

VYyeOnast aynutopus s nposefeHust | OOopynoBaHue: CHelHaTu3upoBaHHas Mebenb (mebenb

3aHATHUH JEKIIMOHHOTO TUIIA, 3aHATUN | ayUTOpHAas (CTOJIBI, CTYJIbA, I0CKa ayIMTOPHAs HAaBECHas),

CEMHUHAPCKOTO THIIA, TPYIIIOBBIX CTOJI IIPETNo/iaBaTelis, CTyJl IpenojaBaTers.

WH/IMBUYAIbHBIX KOHCYJbTAIIUH, TexHuueckue cpesicTBa 00yUeHus: IePCOHATbHBIN

TEKYLIEro KOHTPOIS U KOMITBIOTEP; MYJIbTUMEIMHOE 000pyI0BaHUE (TIPOEKTOP,

IPOMEKYTOUHOM aTTeCTallH 9KpPaH).

[Tomenienue s caMOCTOATENBHOM CrneunanusupoBaHHas MeOenb (CTObI, CTYINbS),

paboThI NEePCOHATbHBIE KOMIIBIOTEPHI C BO3MOXKHOCTBIO
MOJKITIOUEHUS K ceTH «HTepHeT» 1 obecredeHnemM
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JIOCTyTa B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpey YHUBEpCUTETA
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