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1. IlepeyeHb T1UIAHMPYEeMBIX pe3yJbTATOB O0y4YeHHMsl 1O [AUCHHUILUINHE,
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTUKEHHUS KOMIIeTeHIUil

Komnerenuus Coaep:kanue KOMIeTeHIHH HNuagukatop Coaep:kanue MHAUKATOpPA
CnocobeH MIPUMECHSATH
€CTECTBCHHOHAYYHEIC u
0OIIenHXeHEPHBIE 3HAHUS, METOMBI [IpuMeHsieT MaTeMaTHYeCKUH — ammapar,
OIIK-1 MaTeMaTHYECKOTO aHaau3a u | OIIK-1.1 METOJbl MAaTeMaTHYeCKOro aHaliu3a H
MOJICIUPOBAHIS, TEOPETHUECKOTO H MOJICITUPOBAHMS ISl PEIICHHUS 32149
IKCIIEPUMEHTAILHOTO MCCIIEI0BaHUS
B IIpo(heCCHOHAIIBHOM JIeSTeIbHOCTH

2. MecTo IMCHUIVIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrPpaMMbl

JvcuunnuHbl (IpaKTUKM),
MpEAIIECTBYIONINE W3YUYCHUIO
JTUCUUIUINHBL, pe3yJIbTaThl
OCBOEHHUS KOTOPBIX HEOOXOIUMBI
s OCBOCHHUS JTAaHHOU
JUCHUTIIUHBI.

Jucuumiuael  (IPAaKTUKK), s | BbluuciuTesnbHble anropuT™sl, JIMCKpeTHas MaTeMaTyKa,

KOTOPBIX ~Pe3yJIbTaThl OCBOCHHS Wnrerpanst u  nuddepeHnuanbible  ypaBHEHMS,
KomnbrotepHast rpaduka, MaTemaTuueckas JIOTUKA U

JIafion JICTHTLITAHBT OyayT TEOpHsl ~ ANrOPUTMOB,  MaTemaTH4ecKuii  aHaIu3,
HE0OXO/IMBI, Kak BXOAHbIC Mogenuposanue, Teopus BEPOSATHOCTEN 51
3HaHWA, YMCHHA U BJIAACHUA U | MatemaTuyeckas craTucTHka, Du3nka

X U3YYUCHMU.

3. O0beM UCHMILIMHBI B 32a4eTHBIX EIMHHUIAX C YKa3aHHeM KoOJHYeCTBa
aKaJeMHYeCKHX YaCOB, BbIJICJCHHbIX HA KOHTAKTHYI0 padoTy o0y4arouerocs ¢
npenojaasareseM (Mo BUIaM y4eOHBIX 3aHATHI) M HA CAMOCTOATEIbHYI0 padoTy
o0y4yarierocst

OOmmit 00bEM IUCHUILUINHEI B 3.€. /4ac: 6 /216
dopma NpOMEKYTOUHOM aTTecTauuu: JK3aMEH

Bunapl 3ansTHii, NX TPYI10eMKOCTH (Yac.) O0BbeM KOHTAKTHOM
a00ThI
®opma p
JlaGopaTopHubie | IlpakTHueckue CamocrosiTeJibHAs o0yyarouierocsi ¢
Oﬁy‘leﬂlflﬂ Jlekuuu
padoThI 3aHATHSA padora npenoaaBaTeieM
(uac)
OYHas 48 0 48 120 109

4. CoaepkaHue IMCHUILVIMHBI, CTPYKTYPHUPOBAaHHOEe MO TeMaM (pa3gejam) ¢
YKa3aHHeM OTBeJAE€HHOr0 HA HUX KOJHYECTBA aKaJeMHYeCKMX YacOB M BHUI0B
Y4eOHBbIX 3aHATHH




dopma obyueHua: ouHan
Cemecmp: 1

JleknmuoHHble 3aHaATUA (484.)
1. JIuneitnas anredpa {c 3JieMeHTAMM JIEKTPOHHOTO O0y4YeHHUS U AUCTAHIIUOHHBIX
oOpasoBareqbHbIX TexHoJoruii} (124.)[2,3] Matpunubsl. Onepaunu HaJl MaTPULIAMMU.
Onpenenutenu kBajapaTHbIX Matpuil. OCHOBHBIE CBOMCTBa ompeaenuteneil. OOpaTHas
Matpuiia. Teopema O CyIIECTBOBaHUM M €IUHCTBEHHOCTH OOpaTHOM MaTpuilbl. Panr
MaTpHUIBl U €ro BBIYUCIEHHUE C TMOMOIIBI0 3JIEMEHTapHBIX MpeoOpazoBaHuil. OOmas
TEOPHUsSl CUCTEM JIMHEHHBIX alreOpanvecKux ypaBHEHHMU. Perienue cucrem JMHEHHBIX
ypaBHeHU# 1o npaBuity Kpamepa u MatpuuHbIM criocoboMm. Perienue cucrem MeToaoM
lNaycca kak mokazareiab CHOCOOHOCTH MPUMEHSATh MaTEMaTWYECKUH armapaTr Mnpu
pemiennn 3anad. [lonstue xomruiekcHoro uucia. dopmel 3amucu: anrebpandeckas,
TPUTOHOMETpHUUYECKasA, ToKa3aTeiabHad. [lonsatne MHorouneHa. KopHu MHoOrousiesa.
Teopema be3y. OcHoBHas TeopeMa anreOpsl. Pa3inoxkeHne Ha MHOXKUTEIH.
2. JluHeiiHble MNPOCTPAaHCTBA W HUX mnpeodOpa3zoBanus(64.)[3] Onpenenenue u
MIPUMEPBI JIMHEWHBIX MPOCTPAHCTB. JIMHEWHas 3aBUCMMOCTh. ba3uc u pa3MepHOCTH.
[IpeoOpa3zoBaHne KOOpAMHAT BEKTOpa MpH Iepexone K napyromy oOasucy. [Ipumep:
MPOCTPAHCTBO PEHIEHUN OJHOPOJHOM CHUCTEMBI JIM-HEWHBIX ypaBHEHUW. JIMHEHHbIE
npeoOpa3oBaHUsl KOHEYHOMEPHBIX MPOCTPaHCTB. JlelcTBUS C mpeoOpa3oBaHUSIMH.
[IpumMeHeHME MaTEeMAaTHYECKOTO anmapara MNpd HM3YYEHHH MATPUIBl JUHEUHOTO
npeoOpa3oBaHus B pa3HbIX 0Oaszucax. XapaKTepUCTHUECKHUE KOPHU U COOCTBEHHBIC
3HayeHuss. CoOCTBeHHBIE BEKTOpPHL. IIpuBeneHne Matpuilbl TpeoOpa3oBaHUS K
JMaroHajJbHOM opme.
3. Bekropnas aareopa(8u.)[2,3] Ilonstue BekTopa. JIMHEHOE MPOCTPAHCTBO
BEKTOpOB. JIuHeliHble omepanuu HajJ BekTopaMu. [Ipoekuuss BekTopa Ha OCh.
JlekapToBBl KOOpAMHATHI BEKTOpa. JIMHEWHBIE oOmnepanuuu HaJ BEKTOpaMH B
koopauHaTax. CrocoOHOCTh MPUMEHSTh MAaTEMaTUYECKUM ammapar g HaXOXIACHUS
JUIMHBI Y HaANpaBJSIONIMX KOCHHYCOB BekTOopa. CKalspHOE MpPOU3BEICHHE BEKTOPOB,
€ro CBOMCTBAa M NPUMEHEHHE. BEKTOPHOE M CMENIAHHOE NMPOU3BEJICHUS BEKTOPOB, UX
CBOWCTBA U MPUMEHEHHUE. ['eoMeTpruYeCKas TEPMUHOJIOTHSA JJIsl POCTPAHCTBA CTPOK.
4. Anaauruyeckas reomerpusi(12y4.)[3] KooparHarsslii MmeToa. YpaBHEHHUsI IMHUM Ha
miockocTu. [loHaTtre 00 ypaBHEHHMSX TOBEPXHOCTH U JIMHUU B MPOCTPAHCTBE.
[Tapamerprueckue ypaBHeHUs nuHud. [Inockocts. [Ipsmas B mpoctpancTBe. OCHOBHBIE
3a7]a4M Ha IUJIOCKOCTh M IpsiMyro B mpocTpaHcTBe. Ilpsmas Ha miockoctu. Kpusbie
BTOPOTO TMOpSJAKA: JJUIMIC, Tunepoosa, mnapabdona. CrnocoOHOCT, TMPUMEHSTH
€CTECTBEHHOHAYYHbIC 3HAHUS IPU BBIBOJAE YPAaBHEHUS KPUBOM IO XapaKTEpPHOMY
cBoiictBy. IIpeoOpa3oBaHue cHCTEMBbl KOOPJIWHAT Ha IUIOCKOCTH (MapasuieNbHbIN
nepeHoc, moBopoT). [loBepxHocTH 2-10 MOpsIKA.
5. KBagparuunbie ¢opmbi(104.)[1,3] OcHOBHbIE TOHATHS TEOPUU KBAAPATUUHBIX
dopm. TloBeneHwe MaTpuibl KBaApaTUYHOW (OpMBI TpU JTUHEHHOW 3aMeHe
nepeMeHHbIX. [[puBeeHre K KaHOHWYECKOMY BUAY. 3aKOH uHepuuu. [lonoxxkutenbHO
ompesieNeHHbIe KBaApaTudHbie GopMbl. [loHSITHE €BKINA0BA MPOCTPAHCTBA.



OpTtoronanbHbie TMpeoOpazoBanuss U Marpuilbl. CHMMETpUYECKHE MpeoOpa3oBaHUs.
[TpuBenenue kBaapaTudHOUW (POPMBI K TJIABHBIM OCsiM. [IprMeHeHne MaTeMaTHYECKOTO
ammapara Mmpy UCCJIeI0BaHUH OOIIET0 YpaBHEHUS 2 TIOpsAIKa OT 2 U 3 TIEpEMEHHBIX.

IIpakTuyeckue 3ansitus (484.)
1. Jluneiinas aaredopa {paGora B Maabix rpynmnax} (144.)[2,4] /[eiictBus c
Matputiam.  [IpumeHeHne  maTeMaTHYeCKOTO  ammapara TIpU  BBIYUCICHUU
onpenenureneid. Beruncnenne oOpatHol MaTpulbl. PerieHre MaTpU4HbIX YpaBHEHUMU.
Briuncnenne panra marpuiibl. PerieHue cUCTeM JIMHEMHBIX ypaBHEHHM MaTpUYHBIM
MetronoM U MmerogoM Kpamepa. Pemienue cucrem meroaom ['aycca. KomruiekcHbie
yyciia. MHOTOYJICHBI.
2. Jluneiinpie mpocTpaHcTBa M ux npeodpazoBanusi(104.)[3] Ilonstre nuHEHOTO
npoctpaHcTBa. JluHeiliHas 3aBuUcHMOCTh. [IpeoOpasoBaHue KOOpAMHAT BEKTOpA MPHU
nepexoie K JApyromy Oasucy. IlpumeHeHuMe MaremMaTuueckoro ammapara Ipu
NOCTPOEHUU (PYHIAMEHTAILHON CUCTEMbI PEIICHUN OJHOPOJHON CUCTEMBI YPaBHEHUH.
Jluneitnpie  mpeoOpazoBanus.  JleiicTBuss ¢ mpeoOpazoBaHusiMu.  Marpuna
npeobpa3oBaHus B pa3HbIX 0a3ucax. COOCTBEHHBIC BEKTOPHI U COOCTBEHHBIC 3HAUCHUS
JMHEHHOTO TpeoOpa3oBaHUsI.
3. Bekropnas anreopa(6u4.)[2] Pemenue npoctedinx 3agady BEKTOPHOU anreOphl.
CkanspHoe npowusBeneHue. BekrtopHoe mnpousBeneHue. CmemaHHOE MPOU3BEICHUE.
[IpumMensiss MaTeMaTHUYECKUN ammapaT BEKTOPHOM alireOphl, BBIYUCIATH IUIOMIATU U
00bEMbI TEOMETPUUYECKUX PUTYP.
4. Ananmutnuyeckas reomerpusi(10u.)[3] IIpumenenne maTemMaTHUECKOTO ammapara
IIPY PELICHUU MPOCTEUIINX 3a1a4 aHAJTUTUYECKOU reoMeTpuu. IIpsmas u miaockocTs B
npoctpancTBe. [Ipsmas Ha mmockoctu. Kpussie 2-ro nopsiaka. [IpuBenenrue KpuBbix 2-
ro MOpsAAKa K KAHOHUYECKOMY BHITY.
5. Kpaaparuunbie ¢opmbi(84.)[1,3] Ilonstue kBaaparuuHoir Qopmbl. JIuHelHBIC
3aMEHbl TMEepeMEHHBIX. [IprMeHeHHe MaTeMaTH4ecKOro ammapara MpU IPUBEICHUH
KBaIpaTUYHOM (DOPMBI K KaHOHUYECKOMY BUAY MeTonoM Jlarpamwxka. OpToroHajibHbIE
npeoOpa3oBanus U Marpuilbl. [IpuBeneHne KBaapaTHUHBIX (OPM K TIABHBIM OCSM.
HccnenoBanue o0uiero ypaBHeHus 2 Mopsika OT IByX [EPEMEHHBIX.

CamocrosTesibHast padora (1204.)
. [loaroroBka Kk npakTuyeckum 3anaruam(244.)[1,2,3.,4]
. IToaroroBka k 3x3ameny(364.)[2]
. IloaroroBka Kk JekuusiMm {C 3JeMEHTAMH JJCKTPOHHOI0 OOy4YeHHS] U
AMCTAHIMOHHBIX 00pa3oBaTeIbHbIX TeXHOJIOruii} (204.)[2,3,5]
. [loaroroBka k KOHTPOJbHBLIM padoTtam(154.)[2,3]
. BoinmosiHeHue pacdetHoro 3aganusi(254.)[1,3] BrinosHeHre pacdyeTHOTrO 3aJaHUs
KaK TOKa3aTeldb CHOCOOHOCTH MPUMEHSITh MaTEMaTUUECKUW armapar sl perieHus
3a7ad4.



5. IlepeyeHb Y4eOHO-METOAUYECKOI0 OO0eCHEYECHUS CAMOCTOSITEJbHON PadoOThI
00y4arIMXcs M0 JTUCUMUILJIMHE

Jnst xaxzaoro oOydaromierocsi ooecredyeH WHAMBUAYaJIbHBIM HEOorpaHU4eHHbIN
JOCTYIl K  JJIGKTPOHHO-OMONMOTEYHBIM  cucTteMaM: JlaHb, YHHBEPCHTETCKas
OubnuoTeka OH-JIaWH, dJeKTpoHHOW Oubnuoreke AnTI'TY W K dIEKTpOHHOU
uH(OPMaIIMOHHO-00pa30BaTENBHON Cpeie:

1. TonoBuuena 1.3. KBagparuunsie Gopmbl U IPUBEICHUE UX K KAHOHUYECKOMY
BUIy. Meronuueckne yKa3aHUS ¥ BapUaHThl WHIWBUIYAIbHBIX 3aJaHUMl IS
OakanaBpuara I [DnextpoHHslii pecypc]: Meroaumdeckue ykazaHUs.— DIEKTPOH.
JlaH.— bapnaymn: Antl'TY, 2020.— Pexum JIOCTyIIA:
http://elib.altstu.ru/eum/download/vim/Golovicheva KFiPIKKV mu.pdf

2. JlonenimukoBa B.B. Maremaruka: nuHelHassT W BEKTOpHas airedpa
[DnexTpoHHBIN pecypc]: YuebHoe mocodoue.— DnekTpoH. naHn.— bapnayn: Antl'TY,
2016.— Pexxum nocrymna: http://elib.altstu.ru/eum/download/vm/Lodej lva.pdf

6. Ilepeyenb y4eOHOM JTUTEPATYPbI
6.1. OcHoBHas nUTEpaTypa

3. Kupkunckuii A.C. JIu"eitnas anreOpa U aHamuTh4deckas reometpus. Mzmanue
2-¢ [DOnexTpoHHBIM pecypc]: YueOHoe mocoOue.— IekTpoH. AaH.— bapnayi:
Antl'TY, 2015— Pexum JIOCTYIIA:
http://elib.altstu.ru/eum/download/vm/Kirkinskii Algebra.pdf,

6.2. JlonionHuTeNnbHAS IUTEPATypa

4. MakapoBa M.A., JlogelmukoBa B.B. 3agauHuK-NpakTUKyM O JUHEHHOU
anrebpe — Yuebno-meronnueckoe nocooue. — bapuayn: Antl'TY, 2014. DnexTpoHHBII
pecypc Pexxum moctyma: http://new.elib.altstu.ru/eum/download/vm/linalglodmak.pdf

7. IlepeyeHb pecypcoB HMH(POPMALUOHHO-TEJEKOMMYHHUKAIIMOHHOM  CeTH
«HTepHeT», HEOOXOAUMBIX JIJISl 0CBOEHH S JUCHUILTUHBI

5. https://intuit.ru/studies/courses/3676/918/info Ananurrueckas reoMeTpus

8. ®oHA OULEHOYHBIX MAaTEPHAJIOB [UIS IMPOBEICHHUS TEKYyILIero KOHTPOJS
YCIIEBAE€MOCTH M MPOMEKYTOYHOM aTTeCTALNH

CopepkaHue  NMPOMEXKYTOUHOW  aTTeCTAllUM  PACKpbIBaeTCa B KOMILIEKTE
KOHTPOJUPYIOIIUX MaTepuajoB, MpeAHA3HAYEHHBIX I TPOBEPKH COOTBETCTBUS
YPOBHSI MOATOTOBKUA MO juctuiuinHe TpedoanusiM ®I'OC, koTopble XpaHSATCA Ha
kadenpe-pazpadorurike PI1J] B meuatHom Buae u B DUOC.

@onx oueHouHbix MartepuanoB (POM) mno [OUCHMIUIMHE TPEACTaBIEH B
MPUIOKEHUH A.



9. IlepeyeHb MH(POPMAIHOHHBIX TEXHOJIOTHiA, HCIOJIb3yeMbIX MPH OCYIIECTBJICHUHU
o0pa3oBaTeJIbHOI0  mpomecca MO0 JUCHMIUVIMHE, BKJIKYasg  INepevYeHb
NMPOrpaMMHOIO0 odecrnevyeHusi U MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTEM

Jlis yCHemHoro OCBOEHUS AMCLUIUIMHBI HCHOJB3YIOTCS PECYpPChl 3JIEKTPOHHON HH(POPMAIMOHHO-
o0Opa3oBaTeNnbHON Ccpeabl, 00pa3oBaTENbHbIE WHTEPHET-MOPTAJbl, I00albHas KOMIbIOTEpHAas CETh
HuTteprer. B mnponecce M3y4eHHMs IUCUUILUIMHBI INPOMCXOIUT HHTEPAKTUBHOE B3aHMOJCHCTBHE
o0yyaroIerocs ¢ mpenojaBaTesieM uyepe3 JMUHbIH KaOUHET CTyIeHTA.

Nenn Hcnoab3yemMoe nmporpaMmMHoe odecnedyenne
1 Acrobat Reader
1 LibreOffice
2 Chrome
2 Windows
3 Antuupyc Kaspersky
Nenn Hcnonb3yembie npoeccuoHaJbHbIe 0a3bl JaHHBIX U HHPOPMAILIHOHHBIE
CIIPAaBOYHBbIE CHCTEMBI
1 becrunatHast snexkTpoHHas Oubnuorexka oniaiiH "EnquHoe OkHO K 00pa3oBaTeNbHBIM
pecypcaMm" sl CTYIEHTOB M TIPETojaBaTesieii; KaTaJlor CCHUIOK Ha 00pa3oBaTeIbHBIC
unTepHeT-pecypesl (http://Window.edu.ru)
2 Hammonanwsnas snexkrponHast 6ubimoreka (HOB) — cBOOOmHBIN goCTyn yuTaTenei K
¢dongam poccuiickux Oubmmorek. COIep>KUT KOJUIEKIHMH OUMU(POBAHHBIX JTOKYMEHTOB
(KaK OTKPBITOTO JOCTYyNa, TaK U OTPaHUUYEHHBIX aBTOPCKHUM IPAaBOM), a TaKXke KaTajior
u3aHui, xpaasimuxcs B oubmmorexax Poccun. (http://m36.pd/)

10. Omnwucanme  MaTepHAILHO-TEXHHMYECKON  0a3bl, HeOOXOAMMOM  JJIA
OCYIIECTBJIEHUSI 00Pa30BaTEJbLHOI0 MpoLecca M0 JUCUMUILINHE

HaumeHoBaHMe cielIMAJIbHBIX MOMEILEHUH U MMOMeNIeH’il JJIsl CAaMOCTOATEIbHOM paﬁoTI)I

yqe6HHe AYJAUTOPUHN IJIA TIPOBCACHUA y‘le6HLIX 3aHATUH

TIOMCIICHUSA OJIA CaMOCTOSATEIbHOMN pa6OTI)I

MartepualibHO-TEXHHUECKOe OO0ecCredeHue W OpraHu3aius 00pa30BaTEeIbHOTO
npoiiecca Mo JUCUUIUIMHE [Ji1 UHBAJUIOB U JIUIl C OTPAaHUYEHHBIMU BO3MOMXKHOCTSIMU
3JI0POBbBSI OCYIIECTBISIETCS B cOOTBETCTBUU C «IlojokeHneM 00 00yd4eHUH WHBAIHUIOB
Y JIUI] C OTPAHUYECHHBIMH BO3MOYKHOCTSMHU 3/I0POBBS».




