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Paznea 1. [lesiu v 3a1aum 0CBOEHMSI TMCHUTJINHBI

Ilenvio ocBOCHUWS IUCHMIUIMHBI «BpIcimas wMartemaTuka» sBiseTcss (OpMHUpPOBAaHUE Y
06yan0mec;1 MaTeMaTHYeCKOU KYJbTYPbI MBIIIJICHUA U HABBIKOB CaMOCTOATCIIBHOI'O UCIIOJIb30BAHUA
MaTeMaTHUKHU B PO ECCHOHAIBHON JACATEIHHOCTH.

3aodauu, peniaeMble B X0/1€ OCBOECHUS IPOIPaMMbl IUCLUIUIMHBIL:

- TIOBBIIICHHE OOIIETO YPOBHS MAaTEMaTUYECKOW KYJbTYpPhl M Pa3BUTHE JIOTHYECKOTO
MBIIJICHUS,

- 00yueHHe HCIOJb30BAaHUI0O MAaTEMAaTHYECKHX METOJIOB IPH OCBOCHUHU YYEOHOro Marepuaia
MOCTEAYIOIUX JUCUUIUIMH U B IPAKTUYECKOU JI€ITEIbHOCTH;

- BBIpAa0OTKA Y CTYACHTOB YMEHUS CAMOCTOSITENIbHO PACIIUPATh CBOM MAaTEMaTUUECKUE 3HAHUS
Y NMPOBOJIUTh MAaTEMAaTUUYECKUI aHAJIN3 MPUKIAAHBIX 3a7a4.

Pa3znea 2. [liianupoBaHune pe3yJbTATOB 00yUYeHHS 10 IUCHUIJIMHE, COOTHECEHHbIE ¢
IVIAHUPYEMBIMHU Pe3yJibTATAMHU 0CBOeHHS 00pa30BaTeIbHOM NPOrPaMMBbl

Kon
DopMyHpPOBKA
KOMIIeT NHankaTopbl 1OCTHKEHUS] KOMIIETEHIIHT
KOMIIeTEeHIIUH

CHIIUM

OIIK-1 | CnocobeH mpUMEHSITh MOIIK-1.1. 35aTh OCHOBBI MaTeMAaTUKH, (PU3HUKH,
€CTECTBEHHOHAYYHbIE U BBIYMCIIUTENIbHOM TEXHUKU U IPOrPAMMHUPOBAHUS
OOIIEMHYKeHEPHBIE 3HAHUS, METO/IBI | Ha 0230BOM YPOBHE.
MAaTeMaTUYECKOI0 aHAIN3a U HNOIIK-1.2. YMeTs NpUMEHSITh
MO/JIEJIMPOBAHUS, TEOPETUYECKOIO U | €CTECTBEHHOHAYUYHbIE U OOLIEMH)KEHEPHbIE 3HAHUS,
3KCIIEPUMEHTAIILHOTO METO/Ibl MATEMATUUYECKOTO aHAJIN3a U
UCCIIE/IOBaHMSI B MOJIETTMPOBAHUS, TEOPETUYECKOTO U
npodeCCUOHATLHOMN IEATENILHOCTU | SKCIIEPUMEHTAIbHOTO UCCIIEIOBAaHUS B

pohecCuOHATIBHON e TENbHOCTH.

Pa3nen 3. MecTo AUCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
JuctumuimHa «Beicimas MmaTemaTrkay u3ydaercs B 1- 3 ceMecTpax Ha OYHOM U 3a09HOM (hopMax
oOyuenusi, otHocutcs K brnoky b.1 «/lucuummuasl (Momynm)», «OOs3arenbHas YacThy,
oOpa3oBarenbHON MporpaMMbl 1o HampasiaeHuto noarotoBku 09.03.03 IlpuknagHas wHpOpMaTHKa
(YpoBeHb OakanaBpuar), HalPaBICHHOCTH (MPO(UIB): « AHAIHU3 TaHHBIX).

Pa3nen 4. O0beM (TPyA0EMKOCTb) IMCIUIIIHHBI
(o0masi, mo BUAAM y4eOHOii padoThl, BUIaM NMPOMEKYTOUHOI ATTECTANNH).
Coaep:xanue IMCUMILINHBI.

TpynoeMKoCTb JMCHUILIMHBI M BBl Y4e¢0HOH HArPy3KH

HA 04HOI1 (popMe 00yUeHHS

Camoct
IIpaktnu | Kypcosoe . Kontpous,
ostenb | Tekymui
3.€. Htoro Jlexuum | eckue IIPOEKTUP MPOMEKYTOUHAS
Has KOHTPOJIb
3aHSATHUS OBaHUe aTTecTanus
paborta
1 cemectp
9
4 144 32 32 71 3auer ¢
OLICHKOH
2 cemecTp
5 180 32 48 64 36




| | | | | | | Dksawen
3 cemectp
36
S) 180 32 48 64
DK3aMeH
HToro no aucuuIuinHe
14 | 504 | 9% | 128 | | 199 | | 81
HA 3204HOii (hopme 00yueHust
Camoc
KypcoBoe . KonTtpoiib,
[IpakTuecku toaren | Tekyuui
3.e. Utoro Jlexumn MIPOEKTUPOB MIPOMEXKYTOYH
€ 3aHATHUS bpHas | KOHTPOJb
aHue as arrecrauus
pabora
1 cemectp
9
4 144 4 8 123 3aueT ¢
OLICHKOH
2 cemecTp
5 180 4 8 132 3
DK3aMeH
3 cemecTp
5 180 4 8 132 36
DK3aMeH
HToro no AucuuIIInHe
14 | 504 | 12 24 | | 387 | 81
TemaTu4yeckuii NJIaH TMCUHUNIMHBI
Ounas ¢popma 00yueHusn
Paznenst / Tembr Jlex | Ilpaktnue | Camoctos | Tekymmit Kontpons, | Bcero
1007078 CKHe TeJbHasI KOHTPOJIb | MPOMEXYTO | 4YacoB
3aHATHS paboTta qHas
aTTecranus
1 cemectp
Tewma 1. DeMeHTHI TUHEHHOMN 12 12 23 47
ayreOpbl
Tewma 2. 9iIeMeHTH 8 8 o5 41
BEKTOPHOM aJireopsl
Tema 3. AHanuTHYECKas 12 12 23 47
TEOMETPHUSI
3aueT ¢ OLECHKOU 9 9
Hroro 3a 1 cemectp 32 32 71 144
2 ceMecTp
Tema 4. Teopus npenesnos 11 16 21 48
Tema 5. uddepennmansuoe
ucuucienue Gpynkmuu onno | 10 16 22 48
MIePEMEHHOMN
Tema 6. luddepenumansroe
ucuuciaeHue GpyHKuuu 11 16 21 48
HECKOJIbKUX MIEPEMEHHBIX
DK3aMeH 36 36




Hroro 3a 2 cemectp | 32 48 | 64 36 | 180
3 cemecTp
Tewma 7. MHTErpasibHOE 12 18 21 51
HCUHCIICHHE
Tema 8. luddepenuumansusie 12 18 99 50
ypaBHEHHUS
Tema 9. DnemeHTHI 001IEH 8 12 21 a1
anreopsl
DK3aMeH 36 36
Hroro 3a 3 cemectp 32 48 64 36 180
Hroro no mucuuiuimae 96 128 199 81 504
3aounas popma 00yueHus
Paznensr / Temsr Jlexuuu | IIpaktuu | Camocrtos Texymmn Kontpons, | Bceero
€CcKue TebHasI KOHTPOJIb MPOMEXKYTOUY | 4acoB
3aHATHUSA pabora Hast
aTTecranus
1 cemectp
TeMavl. ?J‘IeMeHTH 1 3 a1 45
JUHENHON ayireOpsl
Tewma 2. BiIGMeHTm 2 3 a1 16
BEKTOPHOM anreOpsl
Tema 3. AHanuTHYECKas 1 5 a1 44
TeOMETpPHUSI
3a4er ¢ OlEHKOU 9 9
Hroro 3a 1 cemectp 4 8 123 9 144
2 ceMecTp
Tema 4. Teopus 1 5 44 47
IPEJIeIIOB
Tema 5.
Huddepennmanbpaoe 1 3 44 48
ucuucieHne GpyHKuuu
OJIHOW ITIEPEMEHHOMN
Tema 6.
HuddepenunanbHoe
UcUHCIeHUE PyHKINU 2 3 44 49
HECKOJIBKUX
IepEMEHHBIX
DK3aMeH 36 36
Hroro 3a 2 cemectp 4 8 132 36 180
3 cemectp
Tewma 7. NUHTErpasibHOE 2 3 44 49
UCUHUCIICHUE
Tewma 8.
Huddepennunanbuble 1 3 44 48
yYpaBHEHHS
Tema ? DNEeMEeHThI 1 5 44 47
o0uieit anreGpbl
DK3aMeH 36 36
Hroro 3a 3 cemectp 4 8 132 36 180
Hroro nmo gucHUILINHE 12 24 387 81 504




CTpyKTypa M coep:KaHHe TN CHUNITHHBI

n/n

HaumeHoBaHMe pa3/iesioB U TeM

Conep:kanue TemMbl

Tema 1. DiieMEeHTBI TMHEHHOUN anreOpbl

Omnpenenurenn BTOPOrO M TPETHETO MOPSAKOB, HUX
cBoiicTBa. Onpenennurenn n-ro NopsaKa U METOAbl UX
BBIYMCIICHHUS. MaTpuipsl M oOnepauud HaJa HHUMHU.
Ob6parnas Matpuna. Pemenue MaTpuuHbIX ypaBHEHUN U
JUHEHHBIX CUCTEM MAaTPUYHBIM CIIOCOOOM U METOAO0M
Kpamepa. Panr marpuiipl 1 METOABI €r0 ONPEACIEHUS.
Pemenne  cucteM — JIMHEHHBIX — anreOpanydyecKux

ypaBHeHuld ~ MerogoM  [aycca. HccnenoBanue
MIPOU3BOJBHBIX CHCTEM JIMHEHHBIX anreOpanyecKux
ypaBHeHui. Teopema Kponekepa —  Kamemnm.

BelpaxkeHue  CKasIpHOTO  IMPOM3BEIEHUSA  4epe3
KOOPAMHATBI MEPEMHOKAEMBIX BEKTOPOB. JIMHENHBIE
npoctpanctBa. PazmepHocts. basuc. [loanpocrpancrsa
JIMHENHOIO IpOCTpaHcTBAa. Teopembl O JMHEHHON
3aBHCHUMOCTH BEKTOPOB M O 0a3uce JHMHEWHOTO
npoctpanctBa. Teopema o0  0asuCHOM  MHHOpE.
HepaBenctBo  Komu—byHnsakoBckoro. HepaBeHcTBO
MunkoBckoro. CoOCTBEHHBIC 4YHCIIa U COOCTBEHHBIC
BEKTOPBI.

Tema 2. D11eMeHThl BEKTOPHON anreopbl

CucreMbl KOOpPAMHAT Ha TMpPSAMOM, IUIOCKOCTU M B
[IpOCTpaHCcTBE. BEKTOPHI ¥ TMHEWHBIE ONlepaliuy HaJl HUMH.
[Ipoeknus BEKTOpa Ha OCh U ee cBoicTBa. Hanpasisromue
KOCHUHYCBI M JJIMHA BekTopa. CKaJsipHOE IPOU3BEIECHUE
BEKTOPOB M €ro cBoicTBa. [IpuiioxkeHune CKalasipHOTO
[IpOU3BENCHUA. BEKTOpHOE IPOU3BEACHHUE U €TI0 CBOWCTBA.
Boipaxenue BEKTOPHOI'O IIPOU3BEIEHUS yepes
KOOpAMHATBl BEKTOPOB. CMEIIaHHOE NPOU3BEIACHUE TPEX
BEKTOPOB U €r0 CBOMCTBA.

Tema 3. AHanmuTHYECKasi TEOMETPUS

YpaBHEHUs JTUMHMM Ha TIUIOCKOCTH. Pasznmuunble (opMmbl
YpaBHEHUSI IPSIMOM Ha IJIOCKOCTU. YTOJI MEXAY NPSMBIMHU.
PaccrossHne or ToukM 10 mnpsAMoil. Kpussle BTOpOro
MOpsAJIKA: OKPYKHOCTb, JJUIMIIC, TurepOosa, mnapadoa.
YpaBHEHMSI TUIOCKOCTH M MPSIMOW B MPOCTPAHCTBE. YTOII
MEX/1y TUIOCKOCTSIMH, YTOJI MEXAY IPSIMBIMHU, YTOJ MEXKIY
MIPSIMOM ¥ INIOCKOCTh. B3anMHO€E pacnosioskeHue npsmoii 1
MJI0CKOCTH.

Tema 4. Teopus npenenos

UucnoBasg  1moCleqOBaTENbHOCTH U €€ Ipefel.
Cy1miecTBOBaHUE TIpefiesia MOHOTOHHOW OTpaHUYEHHOM|
Mocye0BaTelbHOCTH. beckoHeuHo Maible 1 OeCKOHEUHO
Oosbine nocnenoBarensbHocTy. [Ipeaen GpyHkunu B TOUKe.
OnnocTopoHHME Npenensl. CBONCTBAa KOHEUHBIX MPEEIIOB
¢yukouii. Hekoropple 3amedaTenbHBIE TPENeabl |
cieactBuss M3 HuX. CpaBHeHHME OECKOHEUHO MallbIX|
¢ynkuuii. HenpepblBHOCTh (QYHKIIMM B TOYKE U €€
cBoiicTBa. Touku pa3psiBa 1 ux kinaccudukanus. CBoiicTBa
(hyHKIIUMI HEPEephIBHBIX Ha OTPE3KE.

Tema 5. uddepenimanbuoe ucuucienme
(YHKIHU OJTHOM IepeMeHHON

[Ipon3BogHass  (QyHKIIMHA, €€ TEeOMETPUUECKUH W
MeXaHW4YecKuil  cMmbici.  [Ipou3BOAgHBIE  OCHOBHBIX
PIIEMEHTaPHBIX GbyHKIM. OcHOBHBIE MpaBuIIa
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muddepentmpoBanus  pyHknuid. Jlorapupmuueckoe u
HessBHOEe nuddepeHiupoBanne GyHKui. [Ipon3BoaHbIe
BbICIINX MOpAIKOB. Judpdepenuunan GyHKIUN B TOUKE H
ero cBoiictBa. [Ipumenenne guddepeHuuana B
MpUOIMKEHHBIX BeIYHCIeHUAX. uddepernnanst BpICIINX
nopsakoB. JuddepennmpoBanue (yHKIHMH, 3adaHHBIX
napamerpudecku. Teopema @epma. Teopemsr Posurs,
Jlarpanxa, Komu, ux npumenenue. [IpaBuna Jlonmurans.
YCiioBHsI ~ MOHOTOHHOCTH  (PYHKUIMH.  DKCTPEMyM,
HEO00X0MMOE U JOCTATOYHBIE YCJIOBUS CYLIECTBOBaHMS
PKCTpeMyMa B Touke. Haubomnbiine W HauMEHbIIHNE
3HaueHUs (GYHKUMM Ha oTpe3ke. Beimmykinocts u
BOTHYTOCTb KPHUBOH, TOYKM Tmepernda. ACHMIITOTHI
kpuBoi. OOmas cxema wucciaenoBaHUsd GQYHKIMU H
mocTpoeHue rpaduka.

Tema 6. ludpepeHnmraibHOE HCUUCTICHIE
(YHKIIUN HECKOJBKUX MTEPEMEHHBIX

DyHKIMU HECKOJIBKUX IIEPEMEHHBIX. Ob6nactp
orpenenenus. llpenen W  HenpepbIBHOCTh  (DYHKIIHH.
YactHble npousBoauble. [Tonubiil auddepennnan neporo
mopsiiKa byHKIUN HECKOJIBKUX NIEpPEMEHHBIX.
["eomerpuueckuil cMmbicn auddepenunana. [Ipumenenue k
NpUONMKEHHBIM ~ BBIUMCIEHUsM.  [IpomsBogHas 1o
HamnpaBieHU0 M rpaaueHT (Qynkuuu. KacarenbHas
[UIOCKOCTh M HOpPMalib K MOBEPXHOCTH. lIpomsBojHas
CJIO)KHOW (QyHKUuM. MHBapHaHTHOCTh (OPMBI 3amucy
nosHOTro Tuddepennuana. JuddepeHnrpoBanne HesIBHBIX
¢dbynkuuit. IlpomsBoansie U auddepeHnnansl BhICIINX]
nopsinkoB. @opmyna Teinmopa mns  (yHKOEHM ABYX
MepeMEHHbIX. be3ycIoBHBIM IKCTpeMyM U NPU3HAKU €ro
CYIIECTBOBAHMSA JUISI (PYHKIMU HECKOJIBKUX MEPEMEHHBIX.
MeToa HauMEHbIIMX KBaJpaTOB. Y CIOBHBIM 3KCTPEMYM,
Meron  MHoxwutened  Jlarpanxka. Hammensmee 1y
HaunOobIIee 3HAa4YeHUs GbyHKIMH HECKOJIbKUX
MepEeMEHHBIX B 3aMKHYTOH 00J1acTH.

Tema 7. MHTErpallbHOE UCYUCIICHHE

[loHsATHE OMNpPENEIEHHOIO MHTErpajga MU €ro CBOWCTBA.
MeTroasl  BBIYMCIICHHS ~ ONPEACIIEHHOIO  MHTErpaja.
[lepBooOpa3zHas. HeomnpeneneHHbId UWHTErpal U €ro
cBoiicTBa. Tabinia OCHOBHBIX (OPMYJT MHTETPUPOBAHUSI.
WHTerpupoBaHue MO  4YacTIM U IOJCTaHOBKOM.
Pa3noxxeHne MpaBWIBHON palMOHAJIBbHON JApoOM  Ha
npocreiimme. MHTerpupoBaHne panMoHalbHBIX ApoOeil.
MHTerpupoBanue MIPOCTEUIINX anreOpanvecKkmx
MPPaliOHAIEHOCTEN. WHTerpupoBanne
¢ depeHInaIbHOTO OuHOMa. WNHuTterpupoBanue
BBIPAKEHUM, coJieprKalux TPUTOHOMETPUUECKUE
¢dbyHkuu. IHTerpupoBaHyie HEKOTOPHIX UPPALMOHATIBHBIX|
(byHKIMH C MIOMOIIBIO TPUTOHOMETPHUUECKHUX|
MOJCTAaHOBOK.  3ajayd, MPUBOJALINE K  IOHSITHIO
onpezaeneHHoro wuHrerpana. lloHarne onpeneneHHOro
WHTErpajla U ero cBoicTBa. OnpeneneHHbld MHTETpan ¢
MEpeMEHHBIM BepXHUM mnpeznenom. Popmyna HeroToHa—
JleiitOnuia. MeToapl  BBIYMCIICHHUS  OMPENETICHHOTO
uHTerpaia. HecoOcTBeHHBIE HHTETpalibl C OECKOHEUHBIMH

npenegaMu M OT HeorpaHuueHHbIX (yHkuui. ITpusHaku
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CXOJIMMOCTH HECOOCTBEHHBIX HHTErpajoB. [lpuioxenus
OIIPEIETICHHOTO MHTErpala K BBIYMCICHHUIO IUIONIAICH
MI0CKUX (PUTYp, 00HEMOB TeJ, JJIUH IyT KPUBBIX.

Tema 8. ludpepennmranbapie ypaBHeHUS | 3a1adu, IPUBOIAIINE K TOHITHIO TU(()epeHInaaIbHOTO
ypaBHeHus. [uddepeHnnanbabie ypaBHEHUS TIEPBOTO
nopsiaka. 3amada Komm. Teopema cyiiecTBoBaHUS U
€MHCTBEHHOCTH pemeHus 3anayun Komm. OcCHOBHbIE
BUIbI  auddepeHIMaIbHbIX  YPaBHEHUH  MEPBOTO

HOPSIIKA. YpaBHeHust C  pa3leiICHHbIMU u
pa3ACISIOIUMUCS [IEPEMEHHBIMU, a TaKke
MIPUBOISAIIMECS K HUM. OnHoponaHbie

JuddepeHanbHble YPaBHEHUsT U NPUBOJAIIMECS K
HuM. JluneitHele nuddepeHraTbHble  YpaBHE-HHS
NEpBOr0 MOpsAAKAa W METOJbl MX pelleHus (MeTOo.bl
bepuymn u Jlarpamxka). VYpaBHenue bepHyn-nu.
JuddepeHumanbable ypaBHEHHsI BBICIIMX IOPSIKOB.
3agaua Komm. [luddepennuanbapie ypaB-HEHUS,
JONIyCKaloIUe TOHWXKEHHE Inopsaka. JIuHeinHble
OJTHOPOJHBIE W HEOIHOPOJHBIE MU(epeH-IHaTbHbIC
YpaBHEHMsI BBICIIMX TIOPSJIKOB, CTPYKTypa o0OLIero
peLIeHus. JInnelinble OJHOPOJHBIE
JuddepeHMaIbHble  YpaBHEHUS N-TO MOpAIKa C
nocTossHHbIMEA Kod(ummentamu. CTpykTypa o01e-ro
peleHusl. JIuneiinbie HEOJJTHOPOJIHBIE
muddepeHaIbHbple  YpaBHEHUS C  MMOCTOSHHBIMH
ko3 du-iueHramMmu. MeToz BapHalUU HPOU3BOJIBHBIX
MOCTOSIHHBIX. MeTozbl 1Moa00pa 4YacTHOIO pEIIEHUS.
3amaya  Komm i1 HOPMa@JIbHOM  CHCTEMBI
QG depeHIaIbHBIX YPAaBHEHUM. Teopema
CYILLIECTBOBaHUS W €JUHCTBEHHOCTH PELICHMs 3alayu
Kommu. Meton uckimoueHus. Meroa MHTETpUPYEMBIX
KoMOuHa-uuid. HopmanbHble CHCTEMBl JIMHEHHBIX
mubdepeHIMaNbHbIX  YPaBHEHUH C  MOCTOSHHBIMU
kodpdu-iuenramu. Pemenne B cioyyae IpPOCTBIX
KOpHEH XapaKTepUCTHUECKOT0 YpaBHEHUSI.

Tema 9. DneMeHTHI 0011IeH anreOpsl Onpenenenne  rpynnsl.  IIpumeprel.  Hekxoropsie
cBoiictBa rpynn. [Ipusznak noarpymimsl. ['o-moMoppuzm
u um3oMoppusM rpymni. Teopembl 0 HeHTpasbHOM
JJIEMEHTE W CHMMETPUYHOM  DJJEMEHTE  IIpH
romoMop¢pHOM oToOpaxkeHuu rpymnmsl G B rpynmy GI.
Teopema o rTOMOMOppHOM  00Opaze  TpPYII-THL
N3omopdusm rpynn. IloHsrue Konblia, HpUMEpHI.
Hekotoprie cBoiictBa kosen. OrmnpeneneHue MoJs.
IIpumepsr mosieli. Hexkoropsle cBoiCcTBa  IOJEH.
[Tonmone u xapakTepucTUKa Mojisl. AKCHOMa-THYECKOe
OIpeneIeHue 10JIS JENCTBUTENBHBIX qucel.
Hekortopsle cBolicTBa MO ACUCTBUTENBHBIX yncen R.
[Tpuamun Apxumena. [lone KOMIUIEKCHBIX YHCEI.
Teopema 0 moJjie KOMIUIEKCHBIX 4ucen. JlelcTBUsS HaL
KOMIUIEKCHBIMU YHCIIAMHU.

3aHATHS CEMUHAPCKOIO THIIA
(ITpakTHYecKHe 3aHATHA)
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OO0ure pekoMeHJalMy 110 TOArOTOBKE K MPAKTUYECKUM 3aHATHIM. [Ipu moAroToBke k padore
BO BpeMs IIPOBEICHHS 3aHATHH CEMUHApPCKOTO THIIA CIeIyeT OOpaTWTh BHMMAaHHME Ha CIEIyIOIIne
MOMEHTBI: Ha TPOIIECC MPEIBAPUTEIBHON MOJATOTOBKH, Ha PabOTy BO BpeMs 3aHATHs, 00pabOTKy
MOJTYYEHHBIX Pe3y/IbTaToOB, MCIPABICHUE IOJyYCHHBIX 3amedyaHuil. [IpenBapuTenbHas MoaroToBkKa K
y4eOHOMY 3aHSATHIO MPAKTUYECKOTO THUIIA 3aKII0YACTCA B M3YYCHHH TEOPETHUYECKOr0 Marepuaia B
OTBEJICHHOE JJIsl CAMOCTOSTENILHOM paboThl BpeMsi, 03HAKOMJICHHE C HHCTPYKTHBHBIMU MaTepHallaMy C
LIEJIbI0 OCO3HAHMUS 3a/1a4 3aHSITHUS.

PabGota Bo BpeMs poBeCHNS 3aHATHS NPAKTHYECKOTO THIIA BKIIOYAET HECKOJIBKO MOMEHTOB:
a) KOHCYJbTHPOBAaHHE OOYYAIOIIMXCS MPENOJaBaTeNIMU C [ENbI0 MPEIOCTABICHNS NCUEPIIBIBAIOIICH
uHpopManny, HEOOXOAUMOM Il CaMOCTOSITEIBHOTO BBIMIOJIHEHUS MPEII0KEHHBIX IMPET01aBaTeNIeM
3amga4, 0) cCaMOCTOSITENBbHOE BBIMOJIHCHNWE 33JaHUil COTIacHO 00O3HAYEHHOW Y4eOHOW mporpamMMoin
TEMaTHUKH.

Tema 1. DneMeHTHI JIMHEHHON anreOpsl
Jlunelinple oniepaluy HaJ MaTpuliaMu. Y MHOXeHHe MaTpull. CamocrosTenbHas padoTa. Beruncienue
OTpeAeNuTeNIe MaTPUI] C HKCIOJIb30BAHUEM CBOWCTB ompenenuTesneidl. MuHOp u anredpandeckoe
nonojgHeHue Marpuill. O6paTHas marpuua. Panr matpurnpsl. CriocoObl pelieHHsi CUCTEM JMHEWHBIX
anrebpanveckux ypaBHeHHH (oOpaTHoW martpuuei, no npasuwiy Kpamepa, meron ['aycca). Pemenue
HeolpeaesieHHbIX cucteM. OAHOpPOJHBIE CHUCTEMBl, HETPUBHUAJbHBbIE pELICHUs, (yHIaMEHTalbHas
CUCTEMA PELICHUM.

Tema 2. D11eMeHThI BEKTOPHOM anreopsl
Omnepauuu Haja BEKTOpaMM, 3aJaHHBIMU B T€OMETPUUYECKOW U KoopAuHaTHOW ¢opmax. [IpusHaku
NapajuIeIbHOCTU U NEPIEHANKYIIIPHOCTH BEKTOPOB. [Ipon3BeaeHNsI BEKTOPOB (CKaIsIPHOE, BEKTOPHOE,
CMEIIaHHOE).

Tema 3. AHaIUTHYECKAsI TEOMETPUS

Paccrosinue mexay Toukamu. Haxosknenne KoopAuHAT OTpe3Ka ACIEHHOTO B 3aJaHHOM OTHOIICHHH.
HaxoxneHue ypaBHEHHMI NpSMbIX IO Pa3lWYHBIM criocobam e€ 3anaHus (10 HOPMajibHOMY U
HAIPABIIIOIIEMY BEKTOPY, IT0 JIBYM TOYKaM, C YIIIOBBIM KO3 duiimeHToM). PaccTosiHue Mex Iy IByMs
NpsIMBIMA U TOYKON M MpsMoil. BrIBOJ ypaBHEHHI MIOCKOCTH MO pa3HbIM croco0aMm 3agaHus (1o
BEKTOpPY HOpPMaJIH, TI0 TpEM TOUYKaM U T.1.). Haxoxxaenne ypaBHEHU IPSIMBIX JIMHUNA B MIPOCTPAHCTBE
0 pa3HbIM crioco0aM ux 3aaanus. Kanonndeckoe u o01ee ypaBHEHUS MPSIMBIX U CBA3b MEX]Y 3TUMHU
dbopmamu. OrmpesesieHUe YTIIOB, PACCTOSHUM MEXKAY IUIOCKOCTSMHU, IUIOCKOCTSIMUA M TPSIMBIMH U —
JIBYMs MPAMBIMU JIMHUSIMU. [locTpoeHue KpHUBBIX BTOPOTO MOpSAJIKA U ONpPENENeHUs] UX MapaMeTpoB.
[Ipocreitmue mpuBeaeHUs] K KAHOHUYECKOMY BHJY KPUBBIX BTOpOTO Topsnka. [locTpoeHne KpHBBIX,
3aJJaHHBIX B TApaMeTPUUYECKOil opMe U B MOJISIPHON CUCTEME KOOPAUHAT.

Tema 4. Teopus npenenos
OO6nacTh cyliecTBOBaHUS (YHKIMM, 33aJaHHOW AaHAJIUTUYECKH. OJEeMEH-TapHble (QYHKIUM U HX
rpaduku. O6paTHas GyHKUUA U (HOpMBI 3a1aHus PyHKIUHM OJIHON mepeMeHHOW. OCHOBHbBIE CBOWMCTBA
¢bynkuuii. [Ipumeps! HeaneMeHTapHbIX GyHKUUN U QyHKIUSA Moayis. [Ipenen 6eckoHeuHOM uncioBoi
nocienoBaTenbHOCTH. CriocoOBl CTpeMIIEHUS HETIPEPBIBHOM NEpeMEHHOM K cBoeMy npeaeny. [Ipenenst
¢byHKIUI ¥ ciocoObl MX HaxoxzaeHus. PackpbiTue HeomnpenenéHHocTeil. HenpepblBHOCTh QyHK-IIHIA.
HccnenoBanue (GyHKIMA Ha HEMPEPBHIBHOCTH M KJIacCU(UKALUSA UX TOUYEK pa3phIBa.

Tema 5. luddepennmanbnoe ucuncienue GyHKIUN OHON epeMeHHON
CpaBHeHHE OECKOHEYHO MaylbIX BenuuyuH. OrmpeneneHue MNOPSAKOB MaJOCTH U SKBUBAJEHTHBIE
0EeCKOHEYHO MaJlble BeMYMHBI. BbluncieHne npou3BOJHON MO OMPEAETICHUI0 U ¢ TIOMOIIBIO MPABUIT
muddepeHIMpoBaHUs U TaOIUIBI TPOU3BOAHBIX. BbIunciieHne MPOU3BOIAHBIX CIOKHBIX, OOpPaTHBIX,
HESBHBIX M 3aJaHHBIX mapamerpuuecku (ynkuuit. Juddepeniman ¢ynkuuu. Hcenonb3zoBanue
muddepeHnrana B NpuOIMKEHHBIX BBIYUCICHUSIX BpluncieHrne nmpous3BOAHBIX U AU(QEpeHnanoB
BBICILIMX NTOPSIIKOB. BeIuncienne npeaenos ¢ nomouisio npasuia Jlonurans. HaxoxneHne nHTepBanos

9



MOHOTOHHOCTH ¥ SKCTpeMyMOB ¢yHKIMA. Haubonpiiee n HauMeHbIee 3Ha4eHus U hepeHIpyeMbIxX
Ha oTrpe3ke (yHKkIuMA. HaxoxaeHue HMHTEpBajOB BBIIYKJIOCTH M BOTHYTOCTU Ipaduka (QyHKIMH.
Ypasaenust acuMntot. [IpoBesieHre MoTHOTO UccieaoBanus (PyHKIIUU U TIOCTpoeHHUE e€ rpaduka.

Tema 6. luddepenumanbnoe nucuncienue GyHKINN HECKOJIBKUX MTePEMEHHBIX
YacTHble IPOU3BOAHBIE OT (PYHKIMH JBYX apryMEHTOB I1€PBOI0O MOPSIKA.
[Momusrit tuddepennman. KacarenbHas IIIOCKOCTh M HOPMaJIb K TOBEPXHOCTH. YacTHBIE TPOU3BOIHBIC
IIEPBOTO MOPSAJIKA OT CIIOKHBIX M HESBHBIX (DYHKUMI JBYX NEPEMEHHbIX. DKCTpeMyM (PYHKIMH JBYX
IIEPEMEHHBIX. Y CIOBHBIA 3KCTpeMyM. HacTHble IpPOM3BOJHBIE U MOJHBIE TU((dEepeHIranbl BEICIINX
nopsaakoB. ®opmyna Teinopa. CxansipHoe 1osie: rpaJueHT U IPOU3BOJHAS 10 HAIIPABJIEHUIO.

Tema 7. HTErpaJIbHOE NUCYUCIIEHUE
Heonpenenennslii nHTErpal. 3aMeHa MepeMEHHON B HEONpeaeIieHHOM uHTerpaie. HMHTterpupoBanue
Mo dactsM. WHTerpupoBaHHe panuoHaNbHBIX (yHKIWNA. WHTEerpupoBaHWe HWPpalMOHAIBHBIX U
TpUrOHOMETpHUecKuX PpyHKuui. Beruncienue onpeaesneHHoro nuterpaia. HecodcTBeHHbIE HHTETPaIbI
nepBoro u BTOporo poza. IIpumeHeHue OIpeneneHHoro MHTErpaja K peHIeHHI0 HEKOTOPBIX
reoMeTpUYECKUX U (PU3NUecKux 3aaau

Tewma 8. Juddepennmanbubie ypaBHEHHUS

JuddepeHnnanpabie YPaBHEHHUS TIEPBOTO W BTOPOTO IMOPSJIKA C Pa3ICISIONIMMUCS TEPEMEHHBIMH,
OJTHOPOJIHBIC W IPUBOASAIIMECS K HUM. JInHEiHbIe quddepeHaabHble YpaBHEHUS IEPBOT0 OPSIIKA U
ypaBaenus bepuymu. JuddepeHnnanbabie ypaBHEHUS B TIOMHBIX auddepeHimanax.

[Tonmxenue nopsiaka B AuddepeHInanbHbIX ypaBHEHHSIX BTOPOTO MOpsiKa. JINHEeHbIe HEOTHOPOTHBIE
muddepeHIaTbHbIC YPABHCHHUS BTOPOTO TIOPSAAKA C IOCTOSHHBIMH Kod(duimeHTamu. Meroa
XapaKTEPUCTHUYECKOTO YpaBHEHUS. MeETOll HEONpenenéHHBIX KOI(P(HUIMEHTOB B JIMHEHHBIX M B
HEOJHOPOAHBIX  JU(PEepeHIIUATBHBIX  YPaBHCHHSIX  BTOPOrO  MOpSiAKA C  TOCTOSHHBIMU
kod(purmeHTamu.

Tema 9. DiiemMeHTHI 0011ICH anTreOphI
I'pynmet. [oarpymmel, konbia mois. KomriekcHsie gncna. Onepanuy Hal KOMIUDICKCHBIMA YHCIIAMHU.

Pa3nes 5. YueOHo-MeToqMYecKOe obecniedeHHe CAaMOCTOATEIbLHOM padoThl 00yUYaommuXcs
10 JMCIHUIIHHE

Hapsiny ¢ ureHneM fekumii U npoBeieHneM NMPAaKTUYECKUX 3aHATUN HEOTHEMIIEMBIM 3JIEMEHTOM
yueOHOro npoliecca ABisieTcst camocmosmenvhas paboma. Ilpu camocTosTensHON paboTe JOCTUTaeTCs
KOHKPETHOE YCBOEHHE Y4eOHOro MaTepuaya, pPa3BHBAIOTCS TEOPETHUECKUE CIIOCOOHOCTH, CTOJb
Ba)XKHbIE JUISl YCHEIIHOW TMOATOTOBKM M 3aIMTHl BBIIYCKHOM paboThl OakanmaBpa. Dopmbl
CaMOCTOSITENIbHOM paboThl, 00ydaeMbIX MOTYT OBITH pa3HooOpa3zHbiMH. CamocrosiTelbHas padbora
BKJIIOYAET: HU3yYeHHE JIUTepaTrypbl, BeO-pecypcoB, OLEHKY, OOCYXJEHHE U peleH3UpOBaHUe
myOJMKyeMBbIX CTaTeil; OTBEThl Ha KOHTPOJIBHBIE BOIIPOCHI; pEIICHHE 3a]ad; CaMOTECTHPOBAHMUE.
BrinonHenue Bcex BUJJOB CaMOCTOSATENIHOM pabOThI YBA3BIBAECTCS C U3YUEHUEM KOHKPETHBIX TEM.

Tunosble 3a7aHusl JUIsl CaMOCTOSITENIbHOM, MpeAcTaBieHbl B (DOHAE OLIEHOYHBIX CPEACTB IO
JUCLIUIUINHE.

5.1. UnauBuayaabHble 3aJaHUs JAJs1 KYPCOBBIX padoT
KprOBaﬂ pa60Ta IIO3BOJISIET BBIABUTH CTCIICHL BJIAJACHUS 0a30BBIMU 3HaHUAMHU, YMCHHUAMHA
HEO0OXOUMBIMHU 11 00YyUEHUsI, M ONPEEIUTh YPOBEHD BIIAJCHHSI HOBBIM MaTepuaioM. Pekomennanuu
10 TIOJITOTOBKE, O(POPMIICHHIO U 3aIIUTE KypCOBOM pabOTHI (KypCOBOTO MPOEKTA), MPEIYyCMOTPEHHOM
y4eOHBIM TUTAHOM, M3JI0KEHBI B MEeTOANYECKHUX YKa3aHUSAX [0 COOTBETCTBYIOIIEH NHUCIUTUIHHE.

5.1.1. IlpumepHasi TeMaTHKAa KypCOBBIX padoT (IIPOEKTOB)
Kypcosasa paboma ne npedycmompena yuebHbiM NIAHOM.
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5.2. MeToauyeckne yKa3aHusi 10 OPraHU3aliH CAMOCTOSATEIbHOI padoThI CTY1eHTOB

- [loaroroBka K ayTMTOPHBIM 3aHATHSM M KOHTPOJIBHBIM PabOTaM MPOBOIUTCS MOCPEICTBOM
U3Yy4YeHUs Kypca JICKIUH, JOIOIHUTEIBHON JTUTEPATYPBI, PEILICHUS IPEUIOKEHHBIX 3a4a4.

- IlogroroBka K 3a4eTy W TECTHPOBAHMIO OCYILECTBISETCS C  MCIOJIb30BAaHUEM
JOTIOJIHUTEIbHOM JINTEPATyPHI.

- [loaroroBka K 3K3aMeHy IIPOBOJUTCS MIOCPEICTBOM U3YUEHUS Kypca JIEKLM, YIIPaXXHECHUN B
pELICHUH TUIIOBBIX 33/1a4, U3Y4ECHUS JOIOJIHUTEIBHON JIUTEPATYPBI.

Paznen 6. OneHovYHbIE 1 METOAMYECKHE MATEPUAJIBI 110 00PAa30BaTEeIbLHOM MporpaMmme
(hoH OLIEHOYHBIX CPEACTB) AJIsl IPOBEACHUS TeKYLIero KOHTPOJIsl yCIeBaeMOCTH U
MPOMEKYTOYHOM aTTeCTALMHU

B mporecce ocBoeHuss y4eOHON IUCHMIUIMHBI MJiE OLEGHUBaHUS CPOPMHUPOBAHHOCTHU
TpeOyeMbIX KOMIIETEHIIUH UCTIOIb3YIOTCS OLIEHOUHbIE MaTepHalbl ((DOHIBI OLIEHOUYHBIX CPEICTB).
TUoBbIe TECTOBBIC 3aaHusA, TUIIOBBIC NPAKTUYCCKUC 3aJlaHUsl, TUIIOBBLIC 3adaHWA JJIsI KOHTPOJIbHBIX
paboT U MaTepuanbl A JUArHOCTHYECKON padoThl MpeJcTaBieHbl B (JOH/IE OLCHOYHBIX CPEACTB IO
mucuutuiiHe. [IpomexyTodHas arTecTanus IpoBOIUTCS B popMe 3aueTa/ 3a4eTa ¢ OL[eHKON/IK3aMeHa.

6.1. Tekyuuii ¥ MPOMeKYTOUHBI KOHTPOJIb 3HAHMIL CTY1€HTOB
Koumpons océoenun komnemenyuii

Kommerenmum,
CemMmect
. Buna korTpons KonTponupyemblie TeMbl (pa3fenbl) | KOMIOHEHTBI KOTOPbIX
KOHTPOJIUPYIOTCS

DJIEMEHTBI JIMHEWHOH anre0psl,
KoHTponbHas padora,

1 A4eT C OEHKOM AIIEMEHTHI BEKTOPHOU anreOpsl, OIlK-1
QHATUTHYECKAs TEOMETPUS
Teopus npenenos

KoHTtposbHas pabora, DY TP ’
2 K3aMe b depeHIanTbHOe HCUUCIICHUE OIIK-1
K3aMeH N .

(yHKIMH OJHON M HECKOJIBKUX
M HTEerpaibHOE NCYUCIICHHUE,

3 KonTtpombHas padora, K-1
Qg epeHaIbHbIe ypaBHEHUS, OIIK-

DK3aMCH

HIIEMEHTHI 00111el aJireOphl
Marepuaisl Uisi IPOBEACHUS TEKYIIET0 KOHTPOJIS 3HAHUN U IIPOMEXYTOYHON aTTECTALlMA COCTABIISIOT
OTILeJ'ILHBIﬁ HOKYMCHT - CDOHIL OLCHOYHBIX CPCACTB 11O JUCHUIIIINHC «BrIcmas maTemMaTHKay.

Paznen 7. YueoHo-MeTOoAMUYECKOE M HH(POPMALMOHHOE 0O0ecnieYeHUe TUCIHIIINHBI

Ocnognaa rumepamypa
1. Kanapeiikua A.W. Beicias matemaruka: yueOnuk / Kanapeiikun A.J1. — MockBa, Bonorna:
Wndpa-Umxenepus, 2024. — 224 c. — ISBN 978-5-9729-1828-7. — TekcT: »1IeKTpOHHBIN //
[Mudposoii o0pazoBaTeIbHbIN pecypc IPR SMART: [canT]. — URL:
https.//www.iprbookshop.ru/143599.html
2. Pactormuuna, O. M. Beicias matematuka: npaktukyM / O. M. Pacronmumnna; nox peaakuuei

A. U. Hwxnauxosa, T. H. Ilomosoii. — 2-e m3n. — MockBa: MOCKOBCKHH II€HarOTMYECKUI
rocynapcTBeHHbIi yHuBepcuret, 2024. — 138 ¢. — ISBN 978-5-4263-0534-2. — TekcT: 2MeKTPOHHBIH
/! [Hudposoit o0OpazoBaTenbHBIN pecypc IPR SMART: [caiT]. — URL:

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

3. Amanus JI.A. COopHUK 337124 110 aHATUTHIECKON reOMeTpUH U JIMHEHHOH anredpe / AmaHus
JLA., I'yceitn-3ane C.M., [IpinaukoB M.A. — Mocksa: Jloroc, 2005. — 376 c. — ISBN 5-94010-375-
8. — Tekcr: anexrponusiii / IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/9121.html

4. Beictmas maremaruka. Yacte II. Maremartuueckuii ananus: ydebHoe mocobue / B.W.
ByxrosipoBa [u np.]. — KemepoBo: KemepoBckas rocynapcTBerHas MeauimHckas akagemus, 2007. —
92 ¢. — Tekcrt: anekrponnsii / 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 10.B. Anrebpa. KoneunomepHsie nmpoctpaHcTBa. JInHEHbIE omepaTopbl: Kypc
nekmuii / Kouerora F0.B., lupmosa E.E. — Mockaa: ITpomereii, 2013. — 80 ¢. — ISBN 978-5-7042-
2454-9. — Tekcr: 3JIEKTPOHHBIN // IPR SMART: [caiiT]. — URL:
https://www.iprbookshop.ru/23973.html

6. DnemeHTsl oOmel anreOpel uig OakaJaBpOB M CIEIHAIUCTOB TEXHOJIOTMYECKHX
HarpaBieHui: ydeoHnoe mocooue / O. M. [ertsapeBa, I'. H. Pomanosa, P. H. Xy3uaxmeroBa, A. P.
Xysunaxme-toBa. — Ka3zanb: Ka3aHCKuII HaluMOHAJbHBIA MCCIENOBATEIbCKAN TEXHOJIOTUYECKUI
yuuBepcuret, 2016. — 100 c. — ISBN 978-5-7882-1920-0. — Tekct: anexrponnsii // Lludpooii
obpazoBatensHbIil pecypc IPR SMART: [caiit]. — URL.: https://www.iprbookshop.ru/62021.html

Jononnumenvnasa numepamypa
7. Pactronmuuna, O. M. Bricmias matemaruka: npaktukyM / O. M. Pacromuuna; noj pegaxkiuen

A. WU. Hwxnauxkosa, T. H. IlomoBoii. — 2-e wm3a. — MockBa: MOCKOBCKHH IeqarormyecKui
rocynapcTBeHHbIi yHuBepcuret, 2024, — 138 ¢. — ISBN 978-5-4263-0534-2. — TekcT: 3neKTPOHHBIH
/! Hudposoit o0OpazoBaTebHbBIN pecypc IPR SMART: [caiT]. — URL.:

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

8. DOnementsl oOmeil anreOpsl st OakalaBpOB M CIIEHUATIMCTOB TEXHOJIOTHYECKHX
HanpaBiieHui: yaeOHoe nmocooue / O.M. JlertspeBa [u ap.]. — Kazanb: Kazanckuii HalmoHaTBHBINA
HCCIIe0BaTENIbCKUN TeXHOJoTnueckuii yausepeuret, 2016. — 100 ¢. — ISBN 978-5-7882-1920-0. —
Texcr: anexrponnsiii / IPR SMART: [caitr]. — URL: https://www.iprbookshop.ru/62021.html

9. BeperennukoB B.H. Bricmias martemaruka. MaTtematuyeckuil aHanu3 (YHKIHA OJIHOM
nepemenHoii / BeperemnukoB B.H. — Cankr-IletepOypr: Poccuiickuii rocymapcTBeHHBIN
ruapomereoposiornueckuit yuusepcuret, 2013. — 254 ¢. — Tekct: anextponusii / IPR SMART:
[caiiT]. — URL.: https://www.iprbookshop.ru/17901.html

10. Becenora, JI. B. Anrebpa u Teopus uucen: yueoHoe nocodbue / JI. B. Becenmora, O. E.
TuxonoB. — Kaszanb: KazaHckuil HaMOHaJIbHbBIA UCCIAEA0BATEIbCKAN TEXHOIOTHUYECKU YHUBEPCUTET,
2014, — 107 c. — ISBN 978-5-7882-1636-2. — Texkcr: anextponnsiii // L{ludposoit oOpazoBaTenbHbIi
pecypc IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/61956.html

11. bepesuna, H. A. Jluneitnas anreopa: yueOHoe nmocobue / H. A. bepesuna. — 2-¢ u3g. —
Caparos: Hayunas xuura, 2019. — 125 c. — ISBN 978-5-9758-1741-9. — Tekcr: 351eKTpOHHBIH //
[Mudposoii o0pazoBaTeabHbIN pecypc IPR SMART: [caiT]. — URL:

https://www.iprbookshop.ru/80988.html
12. Beiciiasg matematuka. Tom 1. JluneiiHas anreGpa. BextopHas anreOpa. AHamuTHuyeckas
reometpus: yueOHuk / A. Il. l'ocnonapukos, E. A. Kapriosa, O. E. Kapnyxuna, C. E. MauncypoBsa; non

penakuueit A. II. T'oconmapukoB. — Cankr-IlerepOypr: HaunoHanmbHBI MHHEpaIbHO-CHIPHEBOM
yauBepcuteT «lopHbit», 2015. — 105 c. — ISBN 978-5-94211-710-8. — TekcT: 31MeKTpOHHBIN //
[Mudposoii o0pazoBaTeabHbIN pecypc IPR SMART: [canT]. — URL:

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

7.1. TpeGoBaHuUsl K MAaTePHATbHO-TEXHHYECKOMY M Y4eOHO-MeTOANYeCKOMY oOecredeHUuIo
NporpaMmbl 0aKajnaBpuara

7.1.1. YHUBEpCHUTET pacrojaraeT MaTepuaibHO-TEXHIYECKOW 023011, COOTBETCTBYIOIIEH IEHCTBYIOIINM
IPOTHBONOXKAPHBIM TpaBWJIaM © HOpPMaM U o0ecleuMBaolIe MpoBeleHHE BCEX BUIOB
JUCHUIUIMHAPHON U MEXIUCUUIUTMHAPHON MOJArOTOBKH, IPAKTUYECKON U HayYHO-HCCIIEA0BaTEIbCKOM
paboT o0yuaromuxcs, IpeayCMOTPEHHBIX YU€OHBIM IJIAHOM.
[Tomemienuss npeAcTaBusOT co00il ydeOHble ayIUTOPUHM Ui TPOBEACHHUS Y4EeOHBIX 3aHATHI,
NPEIYCMOTPEHHBIX TpOrpaMMoil OakalaBpHara, OCHAIIEHHbIE OOOPYJOBAaHHMEM M TEXHUYECKUMHU
CpeaCcTBaMH 00y4YeHHsI, COCTaB KOTOPBIX ONpeesnsieTcss B padounx MporpaMMax JUCHUIUIMH (MOAYyJIei).

B VHuBepcurere mMerorcs crenMaIn3upOBAaHHBIE ayJUTOPUH Il NPOBEACHUS 3aHATUH IO
MH(OPMALIMOHHBIM TEXHOJIOTHUSIM.

[ToMemmenust A7 CaMOCTOSATENBHOW pabOThl O0YYaroIUMXCs OCHAIIEHb KOMITBIOTEPHOM
TEXHUKOW C BO3MOXHOCTHIO TMOJKIOUeHHUss K cetu "HMHTepHeTr" W obecmedeHWeM J0oCTymna K
3JIEKTPOHHON MH(POPMAITMOHHO-00pa30BaTEIbHON cpezie Y HUBEpCUTETA.
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JeKTPOHHAs HHPOPMALMOHHO-00pPa30BaTe/IbHAS cpela YHUBEPCUTETA BKIKYAET:
1. Opunmansuelii caiit YuuBepcurera (https:/www.iile.ru/)
2. DnexTpoHHas nHPopMamoHHO-00pa3oBareabHas cpena «1C: Yauepcuter» noropop ot 10.09.2018
r. Ne]IPKT-18281 (6eccpouHno)
3. ITporpammel aast OBM. Crucrema nuctannnoHHOro ooydenus « Mirapolisy - JIMieH3noHHBII J0roBOp
Nel07/06/24-x ot 27.06.2024 (Cneumduxauus k Jlunenznonnomy pnoroopy Nel(07/06/24-x ot
27.06.2024, cpok aeiictus ¢ 02.07.2025 mo 01.07.2026 r.) https://impe.Ims.mirapolis.ru/mira/
4. Tlporpamma juis D9BM. Bupryansaas komaara «Mirapolis» - JTunensuonnsiit qorosop Nel(07/06/24-
K ot 27.06.2024 (Cneuuduxanus k Jlunensnonnomy morosopy 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 tectupoBanusi INDIGO nunensuonnoe cornamenue (doroBop ot 07.11.2018 r. NeJl-

54792, nononnutenpHoe cornamenue Ne J[-5479/6 o mpononramuu gorosopa mo 01.06.2026r.)
http://212.48.35.211:85/

7.1.2. VYHuuBepcuTeT o0ecredeH HEOOXOAWMBIM KOMIUIEKTOM JIMIEH3UOHHOTO M CBOOOIHO
pacrpocTpaHsAeMOro IporpaMMHOr0 00ecredeHus1, B TOM YU CIIe OT€4€CTBEHHOI O IPOU3BOJICTBA (COCTaB
omnpezensercss B pabouuMx MporpamMmax JAWCHUIUIMH (MOJyJiel) W TMOJIEKUT OOHOBJIECHUIO IpU
HEOOXOIUMOCTH).

IlepeyeHb JUIEH3HNOHHOTO TPOrPAMMHOIO 00ecIeYeH s, B TOM YHCJIe 0Te4eCTBEHHOT 0
NPOU3BO/ICTBA:
1. Oneparnrionnas cuctema «Atiaant» - Atlant Academ ot 24.01.2024 r. (6eccpouHo)
2. AutuBupycHoe mnporpammHoe obecrieuenne Kaspersky Endpoint Security mis Ousneca —
Pacmmpennsiii Russian Edition morosop-odepra Ne Tr000941765 ot 16.10.2025 r.

7.1.3. OOyuaromumcst o0ecniedeH A0CTyn (YJaJIeHHBIN TOCTYI) K COBPEMEHHBIM MPOeCCHOHATBHBIM
0a3am JaHHBIX ¥ THPOPMAITMOHHBIM CITPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX OIPEIesIeTCs B pabodmnx
nporpamMMmax JTUCIHMILIHH (MOJyJIei) 1 OOHOBIISIETCSl TIPU HEOOXOIUMOCTH, HO HE PEXE OJHOr0 pa3 B
TOJ.

Ilepeyenn coBpeMeHHBIX NMPOGeCCHOHATBHBIX 023 JAHHBIX 1 HHPOPMALNMOHHBIX CIIPABOYHBIX
cucTeMm:

1. UndopmanmonHo-tiorickoBast cuctema «Koncymerant ILmoc» - JloroBop NeMU-BUII-79717-
56/2022 (6eccpouHo)
2. DnekTpoHHO-OMONMMoTeuHass cuctema IPRsmart smmenswonusni goroBop ot 01.09.2024 .
Nel11652/24C (cpok neiictBust g0 31.08.2027 r.) https://www.iprbookshop.ru/
3. Hayunas snekrponnas oudimoteka eLIBRARY nunensuonnstit forosop SCIENC INDEX Ne SIO -
3079/2026 ot 30.01.2026 r. (cpok aeiictBus o 29.01.2027r.) https://elibrary.ru

7.1.4. OoOyuarommecs wu3 uuciaa HHBaIMIOB W vl ¢ OB3  obecrnedeHbl 3IIEKTPOHHBIMHU
o0Opa3oBaTeNbHBIMU pecypcaMu B (popmax, alaliTUPOBAHHBIX K OTPAaHUYEHUSM UX 3/10POBbSL.

Pasznen 8. MaTepl/IaJII)HO-TeXHH‘IeCKOC odecmeyeHmne 06pa3OBaTean0r0 mpoiecca

VYuebHas ayauTopus Uit npoBeneHus | O6opyaoBaHue: cHeNHMaIM3UpOBaHHAs Mebenb (Mebenb

3aHSTUN JEKIMOHHOTO THUIIA, 3aHATUN | ayAUTOpHAs (CTOJBI, CTYJbs, TOCKA Ay AUTOPHAsI HABECHAas ),

CEMUHAPCKOr0 TUIIA, TPYIIIOBBIX U CTOJI IIPENOAABATENIS, CTYJI IIPENOAABATEIIS.

VHJIMBHUIyalIbHBIX KOHCYJIbTAIUH, TexHuyeckue cpefcTBa 00yUeHUs: IePCOHANBHBIN

TEKYILEro KOHTPOJIS U KOMITBIOTEP; MYJIbTUMEIUITHOE 000pyA0BaHKE (TIPOEKTOD,

ITPOMEKYTOUYHON aTTECTAUU 9KpaH).

[Tomenienue a1 caMOCTOATENBHOU Criernanu3upoBaHHas MeOenb (CTOMbI, CTYIb),

paboThI IIEPCOHAIIBHBIE KOMITBIOTEPHI C BO3MOKHOCTBIO
NOJKII0OUEHUs K ceTu «MHTepHeT» U obecrieueHrneM
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JIOCTYTIA B 3JICKTPOHHYIO HH()OPMAIIMOHHO-
00pa30BaTeNIbHYIO cpelly Y HUBEpCUTETa
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JIUCT UBMEHEHUM

AxtyasusupoBaHnsl B 2025 roay (pemenue Yuenoro coseta 23.12.2025r., npotokon Ne3):

- [IlepeyeHb OCHOBHOM U JIOTIOJHUTEIBHON JIUTEPATYPHI;

- [lepeyenp HHGOPMALIMOHHBIX TEXHOJIOTHNA, HCIIOIB3YEMbIX IPU OCYIIECTBICHHH
00pa30BaTeNpHOro MpoIiecca Mo JUCIUIUINHE;

- KoMIIIEKT JIMLIEH3MOHHOTO TPOrPaMMHOI0 O0ECIIEUEHNS.
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