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1. Kparkas xapakTepucTHKA JUCHUILIUHBI (MOIYJIs1)

Pabouas mporpamma auctumuinHbl (Monynsi) «JIuneitnas anrebpa u reometpust. Yacts 1»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICIIEro oOpa3oBaHusi — OakamaBpuar 1o crneuuanbHoctd 02.03.01 Marematuka u
KOMIIbIOTEPHBIE HAyKH, NMpoduiab MaTemMaTuka U MCKYCCTBEHHBIM HMHTEIUIEKT, YTBEPKICHHBIN
nprka3oM MHHHCTEpCTBa HayKu M BbIciiero oOpasoBanusi Poccuiickoit @enepanuu Ne 807 ot
23.08.2017 rona.

N3yuenne MUCHUILTUHBI (MOZYN) JAeT pa3BUTHE AaHATUTHUYECKOTO MBIIIICHHUS, HAaBBIKOB
paboThl ¢ MaTeMaTHYECKUMH MOJEISIMH M IOHUMAaHMs IMPOCTPAHCTBEHHBIX CTPYKTYp, UTO
SBISICTCS OCHOBOW ISl JajbHEUIIEro u3ydyeHUs: Oojiee CIOXKHBIX MaTEeMaTHYeCKUX U
KOMITbIOTEPHBIX AUCLUIUINH.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas aucrumnimHa (MOIyJib) BKJIFOYEHA y4eOHBIN MIIaH MO MpOorpaMMme MOJArOTOBKHU
OakanaBpuata mo HampasieHuto 02.03.01 MaremaTtuka ¥ KOMIIBIOTEPHBIE HayKu, Mpoduib
MaremaTrKa W WMCKYCCTBEHHBIM WHTEIUICKT M BXOJUT B 00s3aTeNbHYIO 4acTh bioka 1, kak
JTUCLHUILIIMHA TIO BRIOODY.

Jucnunnuza (Moaynb) uzydaercs Ha 1 kypce B 1 cemectpe.

Jucnuminza (Moaynb) «JIuHeliHas anredpa U reoMeTpHs» UMEET JIBa YPOBHS IOJATOTOBKU:
OCHOBHOI1 U MUJIOTHBIN MOTOK. O0yyaronyecs pacnpeaensoTcsa Ha COOTBETCTBYIOIIUE YPOBHU 110
WUTOTaM BXOJHOTO TECTUPOBAHUS 110 AUCIUIUIHHE (MOIYJIIO).

Heap u3ydyeHuss JUCHUIIMHBI (MOAYJfA): B (OPMUPOBAHUU TIyOOKOTO MOHUMAHUS
MIPEICIIOB, HEMIPEPHIBHOCTH, ITPOU3BOIHBIX U HHTETPAJIOB, a TAKXKE WX IPUMECHEHUS B Pa3IMYHBIX
00JacTsSIX HayKH U TEXHUKHU.

3agaum M3y4yeHUus TUCHUILIMHBI (MOLYJIs1):

— ocBoeHHue (yHIaMEHTAIbHBIX TOHATUN U T€OMETPUYECKUX MHTEPIpETaAluil TMHEHHON
anreoOpsl;

— TPUMEHEHHUE aJITOPUTMOB ¥ METOJIOB ISl PEIICHUST BRIYMCIUTEIBHBIX 3a/a4;

— HHTErpanus TEOpUH C J0Ka3aTeIbCTBAMHU U MPUKIIATHBIMU MOJEISMU.

B pesyabTare 0CBOCHUS TUCHMILIMHBI (MOAYJIs1) 00y4AaIOLIUICH 10JIKEH

3HamMb:

— OCHOBHbBIE KOHLIENIINH JUHEHHON anreOpbl, TaKue Kak MaTpuyuHas aareopa, BEKTOPHbIE
IIPOCTPAHCTBA, JIMHEWHAs 3aBUCUMOCTb, OIPENEIIUTENH, JUHEHHBIE OIEpPaToOpbl, CKaJSIPHbIC
IIPOU3BEIICHUS U IPYIUE KIIOUYEBBIC TIOHATHS;

— OCHOBHBIE aJITOPUTMBI PELIeHUs 3ajJau JIMHEIHON anreOphl, Takue kak meron ['aycca
JUISL CUCTEM JIMHEHHBIX ypaBHEHUH, METOJbl MOUCKAa OOpaTHOW MaTpHIlbl, AUAroHaIW3alus,
oproronanu3anus ['pama-llImuara n aHaornyHbIE;

— TEOMETPUYECKYI0 MHTEPIIPETALUI0O OCHOBHBIX KOHLENIUNA U YyTBEPKICHUN JINHEWHOU
anreopsl;

— MAaTPUYHYIO U BEKTOPHYIO ()OPMBI 3aIIMCH MaTeMaTH4YECKHX OOBEKTOB U OIEpalltii;

— TMPUJIOKEHUS JIMHEHHOU anreOpsl B paboTe ¢ MaTeMaTUYECKUMHU U CTaTUCTUYECKUMU
MOJICIISIMH, TAKUMH Kak 1ienu MapkoBa, meTo]1 TiiaBHeIX KoMmroHeHT (PCA) u npyrue;

ymembv:

— pemarb CHCTEMBI JIMHEHHBIX YpPaBHEHUH C HMCIOJIb30BAaHUEM MAaTPUYHBIX METOJOB
(meton "aycca, meton Kpamepa);

— BBINOJIHATH ONEpaluu C MaTpulamMu (CIOXKEHHE, YMHOXEHHE, MOMCK OO0paTHOM
MaTpHIlbl, TPAHCIIOHUPOBAHUE);

— BBIYUCJIATH ONPEICIIUTEIN MAaTPUILL U ONPEAEIIATh UX PAHT;

DNEeKTPOHHBIA JOKYMEHT



— Paborath ¢ BEKTOpPHBIMH MpPOCTPAHCTBaMH, BKJIIOYas oOmpeneneHue Oasuca u
pa3MEepHOCTH;

— HaxXxOAWTh COOCTBEHHBIC 3HAYCHHS U COOCTBEHHBIE BEKTOPbl MATpHI, a TaKXe
UCIIOJIb30BaTh MX JJIS IMaroHaIu3aluu;

— BBIUUCJIATh CKAJIAPHBIE MPOU3BEIEHHSI BEKTOPOB M HOPMbI BEKTOPOB B €BKJIMI0BOM
IIPOCTPAHCTBE;

— MPUMEHATh MeTol opToroHann3auuu I'pama-1lIMuara a1 nocTpoeHHst OPTOrOHAIbHBIX
0a3ucoB;

— OOBACHATH JIOTHMKY JIOKa3aTelIbCTB OCHOBHBIX TEOpEM Kypca, ONMpaschb Ha
IIPEIOCTABIEHHOE JJOKA3aTEeNIbCTBO;

— IMPUMEHATh TEOPEMBI Kypca AJis JOKa3aTeIbCTBA HECIIOKHBIX YTBEPKICHUIM;

enademp:

— HaBbIKaMM KOMIUIEKCHOTO IIPUMEHEHUs1 METOJOB JIMHEHHOHN anreOphbl A aHAINW3a U
pelIeHHs] MIPAKTUYECKUX 3a/Jad B 00JacTH MaTeMaTHYeCKOro MOJEIUPOBaHMSI U CTaTUCTUKU
(nanpumep, B nensx Mapkosa unu PCA);

— CIOCOOHOCTbIO MHTEIPUPOBATh 3HAHUS JTMHEHHOH anredpbl ¢ IpYruMH AUCHUILIMHAMM,
TaKUMU  Kak  MaTeMaTH4YecKuil  aHanu3 Wi OW3HEC-aHAIWTUKA, JUI  pelleHHs
MEXIUCIUTUTMHAPHBIX TPO0IeM;

— YMEHHUEM HHTEpPIPETUPOBATh PE3yJIbTaThl BHIYUCICHUN (Hampumep, TuaroHalIu3aluu
WINA OPTOrOHAJIM3AIMK) B KOHTEKCTE T€OMETPUUYECKUX U MPUKIIAJHBIX HHTEPIIpEeTaLUil.
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2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHMsI

Komnerennyu, ¢opmupyembie B pe3ysibTaTe OCBOSHHUS JUCHUILIUHBI (MOIYJS) IPH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xaHue KOMIeTeHITHH Nuauxkarop IlepeyeHb MJIAHUPYEMBIX
KOMIIETeHIN U pe3yJbTaTOB 00y4YeHHs 10
AUCHMIJIMHE (MOTYJIIO)
OIIK-1. Crioco0eH KOHCYJILTUPOBATh U OIIK-1.1. 3HaeT OCHOBHBIE KOHIICHIINH U
HCIIOJTB30BaTh TEOpUH B 00JIaCTH
(dbyHIaMeHTaTbHBIC 3HAHUS B MaTeMaTHYEeCKOTO aHAIN3a U
001acTH MaTeMaTHYECKOTO CMEXHBIX JUCIHIUINH, METOJIbI U
aHaN3a, KOMIUIEKCHOTO H MTOIXOJIBI, ICTIONIb3YEMBIC B
(yHKIIMOHAIEHOTO aHAJH3a Pa3sIUIHBIX 001aCTIX
anreOpbl, aHATUTUICCKOHN MaTEeMaTHKH
reoMeTpud, mupHepeHInaATbHON OIIK-1.2. YMeeT mpuMeHSITh
TEOMETPHH U TOTIOJIOTHH, MaTEeMaTHYECKUE METOBI IS
I QepeHInaTBHBIX yPaBHEHUH, pelnIeHus mpoQecCHOHATEHBIX
JIUCKPETHON MaTeMaTUKH U 3a7a4
MaTeMaTHYECKOH JIOTUKH, TEOPUH OIIK-1.3. MMeeT nmpakTH4ECKUI OIBIT
BEPOSITHOCTEN, MATEMaTUUECKOM pa3paboTKHU U pean3alus
CTaTHCTUKH U CITy4aliHBIX MaTEeMaTHYECKUX MOJICIICH B
MIPOIIECCOB, YACICHHBIX METOOB, npodecCHOHATBLHOM
TEOPETHIECKOI MEXaHHUKH B JIeSATEIIbHOCTH
npoheCcCUOHATBHON
JICSATEIIbHOCTH
OIIK-4. Crioco0€eH HaxOauTh, OIIK-4.1. 3HaeT 0a30BbIE OCHOBBI
aHAIM3UPOBATh, PEATN30BHIBATH COBPEMEHHOTO MaTEMAaTHYECKOTO
MPOrPaMMHO U UCIIOJIb30BaTh Ha anmapara, CBI3aHHOTO C
MPAKTHKE MaTeMaTHIECKUE MPOEKTHPOBAaHUEM, Pa3pa0OTKOMH,
AITOPUTMBI, B TOM YHUCIIE C peam3anyeii 1 OIeHKOW KadecTBa
MIPUMEHEHUEM COBPEMEHHBIX MPOrPaMMHBIX MPOIYKTOB U
BBIYHCITUTEIBHBIX CUCTEM MPOrPaMMHBIX KOMILJICKCOB B
Pa3IMYHBIX 00JIACTSIX
YeJIOBEYECKOH JIeATeIbHOCTH.
OI1K-4.2. YMeeT ucmosibp30BaTh 3TOT
MaTEeMaTUYECKHUHN ammapar B
npohecCuoHaTBHON
JIeSITeJIbHOCTH.
OIIK-4.3. NmeeT npakTH4ECKUN OTIBIT
MIPUMEHEHUS] COBPEMEHHOTO
MaTeMaTHYEeCKOTO arnmapara,
CBSI3aHHOT'O C ITPOSKTUPOBAHUEM,
pa3paboTKOM, peann3arueii u
OIICHKOW Ka4eCcTBa MPOTPaMMHBIX
MPOJYKTOB M MPOrPAMMHBIX
KOMILIEKCOB B Pa3JINYHbBIX
00mnacTsx 4enoBeYecKon
JIeSITEIIEHOCTH.
IK-1. Criocoben popmynrpoBath [K-1.1. 3HaeT METOBI M MTOAXOIBI K

3a7a9M ¢ MaTeMaTH4IeCKOM
TOYHOCTBIO, 00OCHOBELIBATH
YTBEPKAECHUSA CTPOIo U
aHaJII/I3I/Ip0BaTB HOJIyT-IeHHI)Ie
pe3yabTaThl B 00JIaCTH

(hOopMyJIUPOBAHUIO 3371a4, a TAKIKE
OCHOBHBIC MTPUHIIHITBI
MaATEMATHYCCKOI'O
JIOKa3aTeIbCTBA M aHaJIM3a
pe3yIIbTATOB.
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MaTEMaTHKH U KOMIIBIOTEPHBIX
HayK

[K-1.2.

YMeeT KOPpEeKTHO CTaBUTh U
(hopMyTupOBaTH MaTEMaTHYECKHE
3a/1ayu, MPUMEHSITh CTPOTHUE
METOBI JOKa3aTeIbCTBA U
aHAIM3UPOBATH MOTyUYCHHBIE
pEe3yIbTaTHL.

[K-1.3.

HmeeT ombIT paboTHI ¢ 3ajauaMu
B 00J1aCTH MAaTEeMAaTUKH U
KOMITBIOTEPHBIX HAYK, BKIIFOYAs
MPUMEHEHUE MaTEMaTHIECKUX
METOJOB JIJISl pEUICHUS
MIPAKTHYECKUX 33129
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n Ounas ghopma
HARMEHOBRENE KonrakTHas padoTa TKY .
pa3aena TMCUUIIIMHBI (Tekyumi
(Monys) Jletcunn |- Cemunaprr CamocrosiTes b KOHTPOJIb
(mpaktnyec | KonTpoan Hast pabora ycnenaemocrH)
KHe
3aHSATHA)
Ocnosnoii yposenwv 1 cemecmp
1 CucTteMbl TUHEHHBIX 2 2 15 JloMarHee 3a1aHue
YpaBHEHUI
2 MaTpudHbIi 4 4 15 JomaliHee 3a1aHue
hopmanzm KoHnTponbsHas
pabota
3 [lepecranoBku 4 4 15 JlomamHee 3amanue
KontponbsHas
paboTa
4 Onpenenurenu 4 4 15 JlomamHee 3aaHue
Konnoksuym
5 BexTopnbie 4 4 16 JlomamHee 3amaHue
IIPOCTPAHCTBA KonTponphas
pabota
6 Panru 4 4 16 JloMaliHee 3aaHne
KonnokBuym
7 Jluneitnbie 4 4 16 JomarirHee 3amanue
0TOOpaKeHUs Konrponbnas
pabora
8 Bbununelinele n 4 4 16 JloMaliHee 3aaHne
KBaJIpaTHYHBIC ()OPMBI Komnoksuym
Ixzamen 6
Hmozo no oucyuniune 30 30 6 124
(modynmo)
O6vem oucyuniunsvt (Mo0y/s) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooynsn) 5
(6 3au. eo.)
4. CopepxxaHue IMCUMILTHHBI (MO1YJIs1)
Nen/m | HammeHoBaHue pasaesia ConepxaHue TUCHUNIHHBI (MOYJIs) IO TeMaM

AUCIHUNJIMHBI (MOYJIs1)

Ocnognoii yposenv 1 cemecmp

1 CucremMbl TMHEWHBIX CucreMbl TMHEWHBIX YpaBHEHHUI. MaTpuia CUCTEMBI. DIeMEHTapHbIE
YpaBHEHUI MpeoOpazoBaHus, CTYIIEHYATHIN U yIyUIIEHHBIA CTYTIEHYATHIA BUJI, aJTOPUTM
I'aycca. ['naBHBIE U cBOOOAHBIE Heu3BecTHbIE. CyllIECTBOBAHNE HEHYJIEBOIO
pELIeHUs y MIMPOKON OJTHOPOTHON cUCTEMBI. CBSI3b MEXKTy MHOKECTBOM
pemenunit CJIY u OCJIIY.
2 Matpuunbiii popmanuim Matpuiisl 1 MaTpUYHBIE OTIEPAINH, U X CBOWCTBA. CBA3b C IMHEHHBIMU

ypaBHeHUsIMH. OOpaTuMOCTh MaTpuL. MaTpHILIbl SJIEMEHTaPHBIX
npeoOpa3oBaHuil. HeBEIpOKI€eHHOCTD MaTpHILL: 6 YIKBUBAJICHTHBIX
onpeneneHuii. Cienctaus 6 3KBUBAJICHTHRIX onpeneneanid. LU-paznoxenue.
MaccoBoe pemenne cucreM. [louck odpatHoit maTpuilsl ['ayccom. biaounsie
(bopMyIIbl YMHOXKEHHS MaTpHL. MeTo1 BOCCTaHOBJICHHS TIIaBHBIX
TIEPEeMEHHBIX Yepe3 MHOXKECTBO perieHni. [lonnHomMuansHOe HCUNCIIeHnE OT
Matpull. CyiecTBOBaHHE MHOTOWIEHA 3aHYIISIFOIIET0 MaTPHILY.
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MunumanbHbIi MHOrOWwIeH. HauBHas OLICHKA CTCIICHU MUHHUMAJIbHOT'O
MHOT'OYJICHA.

IlepectanoBku

[TepecTaHoBKM HAa MHOYKECTBE M3 n 2JIeMEeHTOB. CIocoObI 3a1aHus
nepecTaHoBoK. [Ipon3BeaeHue nepecTaHoBOK. ACCOLMATUBHOCTh
npousBeneHus. ToXIeCTBEHHAs TIEpeCTaHOBKA, 00paTHAs MePEeCTAHOBKA.
[MepeumeHnoBanue eMeHTOB. [TOHATHE IUKIIA ¥ €ro criocoObl 3aaHusl.
WuBepcun nepecTaHOBKY U ICKPEMEHT. 3HAK IMEPECTaHOBKE, TEOpEeMa O
COIJIACOBaHHOCTH 3HaKa ¢ Ipou3BeicHneM. Beluucienue 3Haka.

Onpenenurenu

SBHas GpopMyIia BBIYUCICHUS ONPEAEIUTENS KBaAPATHOW MATPHLIBL.
Onpeaenuren opsAakoB 2 u 3. OnpeaenuTens TpPaHCITTOHUPOBAHHON
MaTpuibl. OnpeaenuTeNb MaTPULIBI CO CTPOKOH (CTOIOOM) HyIIEH.
[loBenenue omnpenenuTes Mpu YMHOKESHHH CTPOKH (CTONIOIA) HA YUCIIO H
MIPH PA3I0KEHUN CTPOKH (CTONOIA) B CYMMY ABYX CTPOK (CTOJOIIOB).
OnpexpenuTenb MaTPUILBI C IByMsI OJUHAKOBBIMU CTPOKaMH (CTOJIOIIaMHU).
[ToBenenue onpeaennTes Npu MPUOABIEHUH K CTPOKE (CTONOIY) IpyToi,
YMHOKEHHOH Ha 4ucio. M3MeHeHne 3Haka OnpeAeInTelis Ipy epecTaHOBKE
JIBYX CTPOK (cTONMO10B). BepxHETpeyronpHble U HUKHETPEYTOJIBHEIE
MaTpHIlbl, ux onpenenutenn. Knaccudukanus momuimHenHbIX QyHKIHN OT
CTONOIIOB KBagpaTHOW MaTpUIbl. OTpeAeTuTeNs C YIIIOM HYJIeH.
Omnpeaenurens Npou3BeaeHUs MaTpULL. [JONOTHUTEIBHBIE MUHOPBI U
anreOpanveckre JIOTOTHEHUS K 3JIeMEHTaM KBaApaTHOW MaTpuibl. Jlemma 00
oTpeieNuTeNe MAaTPUIIB, COJepKalel POBHO OJIMH HEHYJICBOM JIEMEHT B
HEKOTOpOH cTpoke. PazmojkeHue onpenenuTens mo cTpoke (ctonoiry). Jlemma
o (anmpiBOM pasnoxkeHun onpenenutenss. O0OparHas MaTpulia, eé
€JMHCTBEHHOCTh. HeBBIpOXKIeHHBIC MaTpHUIIbl. OnpeeuTe)Ib 00paTHOM
Matpunsl. [Ipucoennaénnas marpuma. Kpurepuit oOpaTuMoCcTs KBaApaTHOM
MaTpHIbl, iBHas (popMyna it 00paTHO MaTpulbl. CIeICTBHS U3 KPUTEPUS
obOpatumocTH KBaapatHoii Matpuibl. Dopmynsl Kpamepa.
XapakTepucTHIeCKnii MHOTOWIIEH. Tpi OCHOBHBIX K03 HIeHTa Ist Xap
MHOTO4IeHOB. biiounble opMynbl U OnpeaenuTeb.

BexTopHble pocTpaHcTBa

BekropHble MpocTpaHcTBa, MOANPOCTPAHCTBA, TMHEWHBIE KOMOHHAIIHH,
JUHeHasa 3aBucuMocTb. [lopoxaaromas cucremMa, TuHeiHas obonouka. Tpu
9KBHBAJICHTHBIX OlpezeseHus 0aszuca. [loHaTHe pa3sMepHOCTH.
KoneuHoMepHbIe BEKTOpHBIE IpocTpaHCcTBa. basucel, Mmarpuia nepexona,
cMeHa koopauHart. [ToanpocTpaHcTBa BEKTOPHBIX MPOCTPAHCTB. MHOXKECTBO
pelIeHuid OTHOPOIHON CHCTEMBI JIMHEHHBIX YPAaBHEHUH ¢ N HEU3BECTHBIMU
SBJIETCS TOANPOCTpaHcTBOM B F/n. JIuHeiHast 000109Ka MO IMHOMXKECTBA
BEKTOPHOTO MpocTpaHcTBa. OyHpaMeHTanbHAs cucTeMa perreHuit. Cymma
JIBYX MOJIIIPOCTPAHCTB BEKTOPHOTO TpocTpaHcTBa. CBs3b pa3MEPHOCTEH ABYX
HOANPOCTPAHCTB C PA3MEPHOCTSMH MX CyMMBI H TiepeceueHus. AQpHuHHbIE
MPOCTPAHCTBA U MOANIPOCTpancTBa. Penep u koopauHatel B ahpuHHOM
pocTpaHCcTBe. B3anMHOe pacnosioxkeHne NOAIPOCTPAHCTB.

Panrn

PaHT KOHEYHOI CHCTEMBI BEKTOPOB, €T0 CBS3b C PA3MEPHOCTHIO JIMHEHHOM
000104kH cuctembl. CTPOUHBIN U CTOJNOIOBBIN paHT. X HEM3MEHHOCTh PU
npeoOpa30BaHUN CTPOK U CTOJIOIOB. ba3uCHEIIT MUHOP M COBITaJIEHNE €T0
pasMepa ¢ paaromM. Marpwuiist paara 0 u 1.

JluneiiHble 0TOOpasKkeHUS

JluHeliHas HE3aBUCHMOCTh MOANPOCTPAHCTB. BHEIIHNE U BHYTpEHHUE
npsMble CyMMBI (6 SKBHBaJIEHTHBIX onpeaeneHui). Ilpoekuunn, popmyna
«BABA» ansa npoekuuu. JInHeiiHoe oToOpakeHHe 1 N30MOPPH3M.
Onepanuu Ha TMHEHHBIX OTOOPAKEHUSIX, CTPYKTYPa BEKTOPHOTO
npoctpancTBa. Kpurepuii cymecTBoBaHus TMHEHHOTO OTOOPaKEHUS B
TepMUHax Oasuca, KpuTepuii 130MOP(PHOCTH BEKTOPHBIX MTPOCTPAHCTB.
Martpwuria THHEHHOTO OTOOPaXEHUS U €€ CBSI3b C OTepallisIMH Ha JTMHEHHBIX
oToOpaXeHHsIX. 3aMEHa MaTPHILIbI JMHEHHOTO OTOOpasKEHHS IPU CMEHE
6asucoB. O6pa3 u sapo. Kputepuii ”HHbEKTUBHOCTH U CIOPBEKTUBHOCTH B UX
tepmuHax. OLeHKa paHra Mpou3BeaeHus U CyMMbI MaTpuil. CBs3b
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Pa3MEpHOCTH AIpa U 00pa3a THHEWHOro oToOpaxenus. Knaccupukanus
JTUHEHHBIX 0TOOpakeHuH. [IpocTpancTBO V* 1 TBOHCTBEHHBIN Oa3wucC.

bununennsie n
KBaJIpaTHYHbIE (POPMBI

bunmaetinbie GOpMBI 1 MATPUIHBIA (hopMain3M. Panr OmnmmHeHOH HOpMEL.
JleBbie U IpaBbIe OPTOTOHATIBHBIC TOTIOTHEHUS, SIpa POPMBI,
HEBBIPOXKJICHHOCTh B TePMHUHAX siyiep. CBsI3b paHTa ¢ pa3MEpPHOCTAMHU SIICP.
Bun maTpuiiel OMmuHEHHON GOPMBI U pa3TIOKEHHE B MIPSIMYIO CYMMY
MPOCTPAHCTBA ¥ OPTOTOHAIHLHOTO CJIeBa (MU CIIpaBa).
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyqeHT B Te4eHHE BCEro Inepuoja OOydYeHHs MOJydaeT WHAWBUAYATbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXKHOCTh JOCTYIIA K pecypcaM U3 000l TOUYKH, IJIe €CTh MOJKIIOUEHUE K ceTu MHTepHeT,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MpOo(pecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnosnas numepamypa:

1. Tarapaukos, O.B. Jluneitnas anrebpa: ydeOHuk s By3oB/ O. B. TatapHukos,
A. C. Uyiiko, B.T.Illepmues; mox o6meit penakuuedr O. B. TarapaukoBa. — Mocksa :
WznatenbctBo FOpaiit, 2025. — 273 ¢. — (Bricmiee o6pazosanue). — ISBN 978-5-534-19275-9.
— Tekcr : onexrponnbri // OOpazoBarenbHas 1miatdpopma FOpaiit [calt]. —
URL.: https://urait.ru/bcode/556226.

2. lunun, W. A. Jluneitnas anreOpa. 3amauHuik : ydeOHOe mocobue miasi By30B /
U. A. lllumua. —  MockBa :  UzmarensctBo  HOpaiit, 2025.— 118 c.—  (Bricmiee
oOpazoBanue). — ISBN 978-5-534-14382-9. — Tekct : snekTpoHHbI // OOpa3oBaTenbHas
wiatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/567570.

3. JluneitHas anredpa v aHATMTHYECKAs TEOMETPHUS : YIeOHUK U TIPAKTUKYM 7151 BY30B / E.
I'. I[lnotnukoBa, A. II. MBanoB, B. B. JlorunoBa, A. B. Mopo3oBa ; noa peaakuued E. I
[TnoTHUKOBOH. — 2-¢ u31., mepepad. u non. — Mocksa : U3narensctBo FOpaidt, 2025. — 416 c.
— (Bsicmiee ob6paszoBanue). — ISBN 978-5-534-18887-5. — TekcT : 3IE€KTPOHHBINA //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/560611.

4. Jly6sruna, E. H. Jluneiinas anreOpa : yueObnuk nns By3oB / E. H. JlyGsaruna, E. M.
BeutomoB. — 2-e u3a. — Mocksa : M3marensctBo HOpaiit, 2025. — 150 ¢. — (Beicuiee
obpazoBanmue). — ISBN 978-5-534-10594-0. — Texkct : anmekTpoHHBIN // OOpa3zoBareibHAs
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/565745.

Hononnumenvnan r1umepamypa:

1. BypmucrpoBa, E.b. Jluneiinas anreOpa: y4eOHMK H TPAaKTHKyM Ui BY30B /
E. b. Bypmuctpona, C.TI'. JlobanoB. — Mocksa : UsnmarensctBo HOpaiit, 2025. — 421 c. —
(Beiciee  o6pazoBanme). — ISBN 978-5-534-15839-7. — Tekct : 9IeKTpOHHBIA //
OopazoBarenpHas miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/560017.

2. Cabwuros, U. X. JIuneiinas anreOpa U aHATUTHYECKAs TEOMETPUS : YIeOHOE TTOCOOHE JIsI
By30B / 1. X. CabutoB, A. A. MuxaneB. — 2-e u3J., ucmp. u aon. — MockBa : 3aareiabcTBo
[Opaiir, 2024. — 258 c¢. — (Bricmee oOpazoBanne). — ISBN 978-5-534-08941-7. — Tekcr :
NeKTpoHHBIH  //  OOpazoBarenbHas  matgopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/539950.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHMYECKOH 0a30i, COOTBETCTBYIOIEH
JIeMCTBYIOIMM MTPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBarolIeii MpoBeIeHUE BCeX
BUJIOB JIMCUUIUIMHAPDHOW W MEXIWCUUIUIMHAPHOW MOATOTOBKH, MNPAKTHUYECKOH M HAy4YHO-
UCCIIEIOBATEIbCKON PabOT 00yJaroUUXCsl, MPETYCMOTPEHHBIX YU€OHBIM IITAHOM.

[TomeneHus1, KOTOpBIE PEACTABIAIOT COO0H yueOHbIE ayIUTOPUH JIsl IPOBEACHUSI 3aHATUI
JEKIMOHHOTO THIA, 3aHATHUM CEMHHApCKOro (MpakTUYECKOro) THMA, TPYIIOBBIX U
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WHAUBUAYAIbHBIX KOHCYJIbTALMHA, TEKYIIIETO KOHTPOJISI U MMPOMEKYTOYHON aTTECTalllH, a TaKkKe
MOMEIIEHUS JUISI CAMOCTOSITETLHOW paOOTHI M TOMEIIEHUS JUIS XPaHSHHsS ¥ TPOPUITAKTHIECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenienrs yKOMITJIEKTOBaHbI CHEIIMATU3UPOBAHHON
MeOEIbI0 U TEXHUYECKHUMH CPEJCTBAMHU OOYUYCHUS, CIYXKAIIUMHU JJIsl MPEACTAaBICHUS YIeOHOM
nHpopMaIuy OOJIBIION ayAUTOPHH.

W3ydeHne qUCHUIUTAHBI (MOJTyJIsl) OOECTICUNBACTCS B yUCOHBIX aAYAUTOPHSIX, OCHAIIICHHBIX

— CTOJIAaMH U CTYJIbSIMU;

— KOMITbIOTEPHOU TEXHUKOM;

— MEXaHWYECKUMH KaJIbKYJISTOpaMHu;

— CIEUHaTU3UPOBAHHBIM 000PYIOBaHUEM, BKIIIOUAsl JEMOHCTPALlMOHHOE 000pYyI0BAaHUE.

[TomemeHust 1J1E CAMOCTOATEIBHOM paOOTHI 00YUYAIOIINXCS, B TOM YHCIIE TPUCIIOCOOTICHHBIE
JUISL MCTIONb30BaHM MHBAIMIAMH M JIMIAMU C OTPAHMYEHHBIMU BO3MOXHOCTSMHU 3]I0POBBS,
OCHAILEHbl KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
ofOecriedueHHEeM  JIOCTyNa B  JJIEKTPOHHYIO  HMH(OPMAalMOHHO-00pa30BaTEeNIbHYI0  Cpeay
YHuBepcurera.

OOyyarommMcst TPeNOCTaBIAETCS MAOCTYN (B TOM 4YHCIE YIAlICHHBIN) K pecypcam
WH(OPMAIMOHHO-TEIICKOMMYHHKAITMOHHON ceTn «HTEepHET», MIEKTPOHHBIM pecypcaMm (B TOM
YHclie JJIEKTPOHHBIM OUOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHANBHBIM 0Oa3am
JTAHHBIX ¥ HUHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM):

Ne HaunmMeHoBaHue nmoprasa CcbLika
(u3naHus, Kypca, 10KyMEHTA)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OonbIHOTEKA
2. Basa gausbsix mus | T-cnienuanucTos https://habr.com
3. | basa mannex ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbli calT MUHHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oopazoBanus Poccutickoit deneparuu

5. | ®enepanbubiii mopran «Poccuiickoe oopasoBanue" | https://www.edu.ru/

6. | Muadopmanmonnas cucrema "Exannoe okHo noctymna | http://window.edu.ru/
K 00pa3oBarenbHBIM pecypcam”

7. | Enunas xomnexiums nudpoBsix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAITMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuenr WH(OPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHHUH
00pa3zoBaTeNbHOIO MpoIiecca 1Mo AUCIUTUINHE (MOIYJI0), B TOM YHCJIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBpPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMalLMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIponsBoacTBO JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepanMoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapyGexsoe | muuensnonHoe
BpaysepsI:
Sunekc.Bpaysep OTEUECTBEHHOE | CBOOOJIHO pacpoCTpaHsiIeMOe
Google Chrome 3apyOexHoe CBOOOHO pacIpoCTpaHsieMOe
OducHble NPUITOKEHNS:
Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIMIEH3HOHHOE
TeXstudio 3apyOexHOe CBOOOHO pacIpoCTpaHseMOe
Adobe Acrobat Reader 3apyOexHoe CBOOOHO pacIpoCTpaHsieMoe
IporpamMmHoe o0ecnieueHne ISl IVIAHUPOBAHHUSI U YU€TA BPEMEHH:
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Toggle app | 3apyOexkHOE | CBOOOHO pacIpoCTpaHsIeMOe
CucreMbl ynpaBJjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGexHoe | nuuensmonHOE

Cucrtembl ynpapjeHHusi 0a3aMH JaHHBIX:

Microsoft Imagine (SQL Server) | 3apy6erxHoe | muueHsnoHHOE

Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapyGesxHoe | nuuensmonHoe
CnpaBoYHO-IIPABOBbIE CHCTEMbI:

KoncynpranTllnroc: cipaBoyHO-TIpaBOBast OTCUECTBEHHOE | JIMIICH3UOHHOE

cucTeMa

Cpe/cTBa AHTHBMPYCHO# 3aIUTHI:

Kaspersky Endpoint Security mst 6usaeca OTE€YECTBEHHOE | JIUIIEH3NOHHOE

Cranpaptaeiii Russian Edition

Cpensl pa3padoTKu:

Visual Studio Code 3apy0eIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apy0eKHOE CBOOOIHO PACIIPOCTPAHIEMOE
Anaconda 3apyOeKHOE CBOOOJTHO pacIpoCTpaHsIeMOoe
Robotic Operating System 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHSIEMOE
CopelliaSim 3apyOeIKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
ITakeThbl NPOrpaMMHBIX CPEACTB U OUOJIHOTEK:

AutoPsy 3apyOexKHOE CBOOOIHO PaCIpPOCTPaHsIEMOe
Interactive Disassembler (IDA) 3apy0exHoe cBOOOJTHO PACIPOCTPAHIEMOE
Cucrtembl ynpapjieHusi 0ndanorpaguyeckoii HHGpopManueii:

Zotero | 3apyOexHoe | CcBOOOIHO pacIpocTpaHsieMoe
CepBHuCHI U CJIYKObI:

Bind 3apyOe)KHOE CBOOOIHO PacCIpOCTPaHsIEMOe
Docker 3apyOeKHOE CBOOOIHO PaCIpPOCTpaHsIEMOe

7. MeTtoanyeckue 1 OlleHOYHbIE MATEPHAJIBI
MeToauyeckue yKazaHus sl 00y4AIOMIUXCS 0 OCBOEHUIO TUCIHUNIMHBI (MOIYJIS)

B nponecce usydenus qucuuiuiniel (Moaynst) «JIuneiinas anreGpa u reomerpus. Yacts 1»
B paMKax TEKYILEro KOHTPOJIS YCIIEBAEMOCTH B KaXK/IOM CEMECTPE HCIIOJIb3YIOTCS TaKUe BUIbI
y4eOHOI paboThl, KaK JEKIHs, CEMUHAPHI, KOJUIOKBUYMbI, KOHTPOJIbHbIE pabOThl U JOMAIIHHE
3aJaHMsl, a TAK)KE Pa3IUYHble BUIBl CAMOCTOSTEILHOW PabOThl OOydYaIOUIMXCS MO 3aJaHUIO
IpernojiaBaTesisi, HaNpaBJICHHbIE Ha pa3BUTHE HAaBBIKOB MPO(ECCHOHANBHOM  JEKCHKH,
3aKperyieHNe MPaKTUYECKUX MpodeccroHabHBIX KOMIETEHIIMH, TOOIPEHNUE NHUIIUATHB.

Jlekyuss — CHUCTEMaTH4YECKOEe, IIOCJIEIOBAaTEIbHOE, MOHOJIOTUYECKOE  HM3II0KECHHE
IpernojiaBaTesaeM yueOHOro MaTepuana, Kak IIpaBuiio, TEOPETUYECKOIO XapaKTepa.

B mpouecce nmeknui peKOMEHIYeTCs BECTH KOHCIIEKT JIEKLHMHW: KPaTKO M CXEMAaTUYHO
¢bukcupoBaTh OCHOBHBIE WJIEW, BBIBOJBI M OOOOIIEHMS JIEKIMH; BBIIEISITh BaXKHbIE MBICIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoO0X0IMMO OTMETUTH BONPOCHI MM MaTepUalbl, KOTOpHIE
BBI3BIBAIOT 3aTPY/IHEHHUS, U MONBITATHCS HAUTH OTBETHI B PEKOMEHJIOBAHHOW nuTeparype. Ecnu
pa3o0paThCsi B MaTepuane He YAaercs, CleAyeT cOpMYIMpPOBaThH BONPOC M 3aJaTh €ro
IpenoaaBaTesio Ha KOHCYJIbTAlUK WM BO BPEMsI CEMUHAPCKOTO (ITPAKTUYECKOI0) 3aHATHSI.

Cemunap — 310 (hopMa yueOHOH eATeNbHOCTH, TPOBOIUMAs B y4eOHOM 3aBEICHUU O]
PYKOBOJCTBOM IpENojaBaTesis, TA€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYXIEHUSX,
NPAaKTUYECKHX 3a/IaHUSAX U IPYTUX (popMax B3aMMOAEHCTBHSL.

Jlns ycrienrHoi moAroToBKU K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TEMOM
3aHATUS M OCHOBHBIMHM MaTepHajaMH, YTOObI MMETh BO3MOXHOCTh AKTHBHO YYaCTBOBATh B
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ob6cyxaeHuu. Takke MOJIe3HO MOATOTOBUTH BOIPOCHI M UIEH MJIsi OOCYKICHHSI, YTO TTIOMOXKET
rIy0Ke TIOHATH MaTepUal U MPOIEMOHCTPUPOBATH 3aHHTEPECOBAHHOCTb.

Konnoxeuym — yCTHBIE OTBETBI Ha BOIIPOCHI, CIIMCOK KOTOPBIX U3BECTEH CTYICHTY 3apaHee,

B mpouecce moAroToBKM K KOJJIOKBUYMY HEOOXOAMMO TMPOAHAIM3HPOBATH YueOHBIE
MaTepHalbl, 03HAKOMUBLIMCH C JIEKLUSAMM, YYEOHMKAMU U JONOJHUTEIbHBIMU MCTOYHHKAMH,
aKIICHTUPYS BHUMAaHHE Ha KIIOYEBBIX TeMax. PexoMeHayercs co31aTh CTPYKTYPUPOBAaHHBIE
KOHCIIEKTBI, BbIJIENIsAs OCHOBHBIE UJIEH, TEPMUHBI U (DOPMYJIBI.

Koumponvnas paboma — nuceMeHHasi paboTa ¢ HabopoMm 3a/1a4, KOTOPbIC HY)KHO PEIIUTh 3a
OrPaHUYCHHOE BPEMSL.

HCHB KOHTpOHbHOﬁ paGOTBI - [IOJIY4YHUTDb CIICHUAJIBHBIC 3HAHUA 10 OI[HOﬁ NI HECKOJIBKUM
TEeMaM TUCHUIUIMHBI (MOYJIs) U TIPOJEMOHCTPUPOBATh HABBIKHM UX MPAKTHYCCKOTO TPUMEHEHHUS.

Homawnee 3a0anue — HaOOp 3a7ad 10 TeMaM HEACIH.

[Ipu pabGore Hax JOMAIIHUMHM 33/JaHUSIMM  Ba)KHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSMHU M CPOKaMU BBINIOJHEHHS. PexoMeHayeTcs pa3OuBaTh 3aJaHusl Ha STAlbl, YTOOBI
u30exaTh HEperpy3ku U Jydllle yCBOUTh Marepuai. Mcrosib30BaTh pa3iuyHble MCTOYHUKHU
UH(OpPMAaILNK, BKIIIOYas YIeOHUKH U OHJIAWH-PECYPCHI, U 00see TIy00KOro MOHUMAHHUS TEMBI.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HAIpaBICHHAs Ha YIIIyOJEeHHOE
U3YYEHHUE OTJENbHBIX TEM U BOIIPOCOB yUEOHON AMCLUUITIUHBI (MOIYJIS).

B nporuecce camoctosTensHON paboThI CTYAECHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepuaiamMy pu MUHUMAJIBHOM y4YacTHH MpenojaBatess. 3a1auu CTyJeHTa BKIOYaoT padoTy
C KOHCIEKTaMH JIeKIui (06paboTka TeKcTa), MIOBTOPHOE U3yYeHHE YUeOHBIX MaTEpHUaIoOB IIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JOMOJHUTEIBHBIX TEM, BHIIIOJHEHNE YI€OHO-UCCIIETOBATEIBCKUX
3alaHUU U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo TMCHMIIJIMHE (MO}IyJIlO)

Kpurepun nosy4eHusi ypoBHA M OLCHHBAHUA C(POPMHUPOBAHHOCTH KOMIIETCHIMH 110
aucuuIuinHe (MoayJo) «/Iuneiinasi anredpa u reomerpus. Yacrs 1»

OrneHuBaHue YpOBHsS Y4eOHBIX JOCTHKEHHH, oOydaromuxcs Mo AUCHUIUIMHE (MOIYIIO),
OCYILIECTBIISICTCA B BUJIE TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M NMPOMEXYTOYHOM aTTeCTalud B
KaKJIOM CEMECTPE.

IIpome:xxyTouHnasi arrectauMsi MO AUCHUIUIMHE (MOAYJIIO) B KaXKIOM CEMECTpE
ocymiecTBisiercss B (opMe IK3ameHa, TIpU OSTOM NPOBOAMTCA OLEHKA KOMIETEHIIHH,
c(hOpMHUPOBAHHBIX O TUCITUILINHE.

Jns oueHMBaHMUS TEKYLIEr0 KOHTPOJISL YCIIEBAEMOCTH M IPOMEXYTOUYHOW AaTTECTALUU
UCTIONB3YETCS IeCATUOANIbHAS IIKalla OLIEHWBAHUS, KOTOpash COOTHOCUTCS C TPaJAWLIMOHHON
MATUOATIIFHON MIKAJION CIEAYIONUM 00pa3oM:

JecatudasnbHast  [lsaTnéanabHas OO0mas xapakTepHCTHKA pe3yJabTaTa 00y4eHus! 1o
OLICHKA OLICHKA AUCHHILVINHE (MOLYJII0)
10 OT1immyHO CTyIeHT TMOJHOCTHIO BIIAJCET 3HAHUSMHU, W3JI0KEHHBIMH B
9 OTIUYHO paboueii mporpamMme, 1 TIIyOOKO OCMBICISET AUCHUILINHY. OH

8 OTJIMYHO CaMOCTOATCIIBHO U JIOTHYCCKH ITOCJIICAOBATCIIBHO OTBCYACT HaA

BCE BOIIPOCHI, aKIICHTUPYs BHUMaHHE Ha HauboJiee BaXKHOM.
YMeeT aHanM3upoBaTh, CpPaBHUBATH, KIACCU(PHUIIMPOBATS,

000011aTh, KOHKPETH3UPOBAaTH W  CHCTEMAaTH3UPOBATH
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[ecatudannbuas IlaTudasabHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)

W3Y4YEeHHBIM MaTepuan, BBIAENSS KIIOYEBBIE MOMEHTHl U
yCTaHaBJINBasi INPUYMHHO-CICACTBEHHbIE CBA3U. UeTko
dbopMynupyeT  OTBETbl,  YBEpEHHO  HHTEPIPETUPYET
pe3yNbTaThl AHAIMW30B W JAPYTUX HCCIEJOBAaHHUM, a Takxke
pemaer ciokHbIE 3amadd. CTyIeHT XOpOLIO 3HAKOM C
METOAAMH UCCIIEAOBAHHS, HEOOXOAUMBIMH AJISl IPAKTUYECKOM
NEeSITEIIbHOCTH, U YMEET CBS3bIBATh TEOPETUUECKUE ACIIEKTHI
JUCHUIUTMHBI (MOIYJIsT) C IPAKTUYECKUMU 3ajauaMH.

7 XOpOHIO CTYI[eHT O6J'Ia):[aCT SHaHUAMHU MPEAMETa MOYTH B IMOJIHOM

6 Xopomio obbeMe paboUeit mporpaMMBI M CAMOCTOSATENHHO, TOTHICCKH
[TOCJICZ0BATEIFHO M BCECTOPOHHE OTBEUACT Ha BCE BOIPOCHI,
AKIICHTUPYS BHUMaHWE Ha HAauOOJIee 3HAYMMBIX MOMCHTAX.
OH yMeeT aHaJIM3UPOBATh, CPABHUBATD, KIACCUPUIIUPOBATD,
000011aTh, KOHKPETH3UPOBaTh M  CHUCTEMAaTH3HPOBATH
I/I3y‘IeHHBII71 Marcpuall, BbIACIAA €ro KIIOYCBLIC ACICKTHI U
yCTaHaBIIMBas MPUIHHHO-CIICICTBCHHBIC CBSI3H.
DopMyJIMpYyEeT CBOM OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yabTaThl AHATM30B W APYIMX HCCICOBAHUM, a TaKKe
pelIaeT CIOKHBIC CUTYAIMOHHBIC 331a4n. CTYJeHT XOPOIIo
3HAaKOM C MCTOJaMH HMCCIICAOBAHUI, HCO6XOI[I/IMI)IMI/I JUJIS
MPAKTUYECKON  JICATENIbHOCTH, W  YMEET  CBS3bIBAThH
TEOPETHYECKUE AaCIEeKThl TpeaMeTa ¢ MPaKTHYSCKUMHU

3agavYaMHu.
5 yz[OBJ'IeTBOpI/ITCHLHO CTy,Z[eHT 06nanaeT 0a30BBIMH 3HAHHUSIMH I10 JUCIUIIIIMHE, HO
4 yﬂOBHeTBOpI/ITeHLHO UCIBITBIBACT TPYAHOCTH IIPU CaAMOCTOATCIBHBIX OTBCTaX U

WCTONB3YeT HEeTOYHbIe opMynupoBKH. B Xome oTBeTOB OH
JOMYCKaeT OIIMOKH, Kacarolecs CyTH BonpocoB. CTyneHT
CIOCOOEH pelIaTh TOJIbKO CaMble IPOCTHIC 3a1a4y U BIIA/IECT
JIUILIB MUHUMAaJIbHBIM HAaOOpOM METO/IOB HCCIICAOBAHHSI.

He cnan CTyneHT He OBIajeN 00s3aTeIbHBIM MUHIMYMOM 3HAHHIA 110
He cnan MpEeIMETY U HE MOXKET OTBETUTh Ha BOIPOCHI, AAXE E€CIU
1 He cnan MPENOJABaTeNb  3a4acT  JIONOJHUTEIBHBIE  HABOISALIME

BOIIPOCHIL.

Jucnumimza (Monynb) «JIlunelinas anredbpa u reomerpus. Yacte 1» B KaXKJI0M ceMecTpe
OLIEHUBAETCS CIEAYIOIIUM 00pa3oM:

AKTHBHOCTH ‘ Bec ‘ Onucanne

Ocnoeoii yposens

Homamraue 3amanus | 10% | Habop 3a1au o Temam Hepenu

Aynuropnas pabora | 15% | AkTuBHas paboTa Ha CeMHUHApax, OTBETH HA BOMIPOCHI

KonTponbHble 20% | [TucemenHas paboTa ¢ HAOOPOM 3aj1a4, KOTOPbIE HY>KHO PEIINTH 3a

paboTEHI OTpaHUYEHHOE BpEeMs

Komnoksuym 20% | YcTHBIC OTBETHI HA BOIIPOCHI, CIMCOK KOTOPBIX N3BECTEH CTYJIEHTY 3apaHee
OK3aMeH 35% | [lucbmenHast pabota ¢ HabOpPOM 3a/1a4, KOTOPBIE HY>)KHO PELIUTH 32

OIrpaHUYCHHOC BpEMs
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®opmyJa pacyéTa HTOrOBOM OLIEHKH IO JUCHMILUIUHE (MOay./10) «/InHeiiHass anredpa
u reomerpusi. Yactp 1»:

OcHoBHOl ypoBeHb: «0,1xcpennee 3a pomamnue 3amanus + 0,15 Xcpennee 3a
aynmuTopHyro pabory + 0,2 X cpemHee 3a KOHTPOJIbHBIE paboThl + 0,2 X KOJUIOKBUYM +
0,35 x ’3x3amMeny.

Texyummii KOHTPOJIb ycIIeBAeMOCTH 00y4arOIIUXCS M0 JUCHUILIHHE (MOAYJII0)
IIpuMepHbIe TeMbl K KOJJIOKBUYMY

Tema «Cucrembl JINHEHHBIX YPaBHEHHIN»
— CoBMeCTHas M HECOBMECTHAsI CUCTEMA
— Omnpenenénnas U HeonpeaenEHHas cucTeMa
— OnHOpOAHAsA U HEOJHOPOJHAS CHCTEMA
— Marpuna
— I'maBHast u moOoyHas AUAroHaIu
— DneMeHTapHble peoOpa3oBaHusl CTPOK
— CryneHuarslii BUJ MaTPULIbI
— I'naBHbIE U CBOOOHBIE IEPEMEHHbBIE
— Kak no cryneHuatoMy BUIy IIOHATB, YTO CUCTEMA ONpEEsIeHa?
— CKOJBKO MOXET ObITh PELIEHUN Yy CUCTEMBbl JIMHEWHBIX YpaBHEHUM?
— Ilpsamon xox anropurma ['aycca
— OOparsbiit xon anropurMa ["aycca
Tema «Onepanun Hax MATPHLAMID)
— CymMma matpurg
— Hyneas matpuna
— IlpousBeneHue MaTpuLbl HA YUCIIO
— IIpousBenenue MarTpuil
— Ilpumep HEKOMMYTATHBHOCTH MAaTPUYHOI'O YMHOMXKECHHS
— KommyTtupyronyie matpuiist
— Jlenurenu Hys
— HunenoreHTHBIE MaTpUILBI
— TpaHcnioHHpOBaHME MaTPHIL
— CumMeTrpHuyHasi MaTpuLa
— Cnen mMaTpuilsl
— biyiouHoe yMHOXEHME MAaTpHUI
— YMHOXXEHHE Ha IMaroHalIbHYIO0 MaTPUILy
— TpancnioHupoBaHKE OT MPOU3BEACHUS MaTPULL
— Crnen ot mpou3BeACHUS MATPHI]
Tema «O0paTHble MaTpuLbl. MaTpUYHbIE YPAaBHEHUS»
— EnuHnunas matpuna
— OO0patHas MaTpuia
— Marpuisl snemenTapHbix npeodpaszosanuit I, 11, 111 Tunos n ux obpaTtHbIe
— IloagcraHoBKa MaTpHIlbl B MHOTOWIEH
— Marpuipsl, KOMMYTUPYIOIIME C THATOHAIBHOW MAaTPULIEH C pa3HbIMM YHCIAMHU Ha
JaroHajin
— Krnaccuduxamus cucteM JUHEHHBIX YpaBHEHUN
— Cas3p 00paleHns MaTPULl ¢ YMHOXKEHHEM M TPAHCTIOHUPOBAHUEM
— OKBHBaJIEHTHBIE YCIIOBUS OOPATUMOCTH MAaTPHIIbI

— IloncraHoBKa B MHOTOWIEH MaTPUIIbI c1ac
— AnroputMm moucka oOpaTHOW M MPOBEPKU OOPATUMOCTHU
— Aunroputm penienus ypapHenuit AX = B
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— CBs3b oOpallleHus: MaTpUIl C YMHO)KEHHEM M TPaHCIOHUPOBAHHEM
— Tonbko KBagpaTHBIE MATPHUIII OOPATUMBI
Tema «LU-pa3ioxenune»
— LU-paznoxenne
Tema «BeKTOpHBIE IPOCTPAHCTBAY
— BekTopHOE poCTpaHCTBO

— TIpumep BEKTOPHOTO TIpocTpancTBa oTanuHbli ot RN mim marpun
— IloanpocTpaHncTBO BEKTOPHOIO MPOCTPAHCTBA
— JluneitHas KOMOMHAIIMS BEKTOPOB
— JIuHeHO HEe3aBUCUMBIN Ha0Op BEKTOPOB
— KomHeapHbie BEKTOPBI
— KomMmnanapHsie BEKTOPBI
— JluneitHas 060109Ka CHCTEMBI BEKTOPOB
— llopoxnaroniast cuctema BEKTOPOB
— basuc
— Pa3MepHOCTh BEKTOPHOTO MPOCTPaHCTBA
— Koopaunatel BekTopa B 6a3uce
— Marpura nepexoaa Mexay 6a3ucamu
— Kpurepuil noanpocrpancTsa
— JlocTato4yHOe yciI0BHE TMHEWHON 3aBUCUMOCTH B N-MEPHOM IIPOCTPAHCTBE
— Tpu SKBUBaJIEHTHBIX YCJIOBUS [ Oa3uca B N-MEPHOM MPOCTPAHCTBE
— Kpurepuil noamnpocrpancTsa
— CoBnazenue pa3mepoB 0a3UCOB
— AnroputMm BblIeTeHHs 0a3uca U3 CUCTEMBI BEKTOPOB
— AnroputMm BbleTeHUs 0a3uca U3 CUCTEMbI BEKTOPOB
— ANTOpPUTM JOTOJHEHHUS JIMHEHHO HE3aBHUCHUMON CHCTEMBI 0 Oa3uca
Tema «Onpeaeaurean MATPUID
— Omnpenenutenu MaTpulbl 2 Ha 2 U 3 Ha 3
— 1 J-BIif MUHOpP MaTpPHUIIBI
— 1 J-oe anrebpanveckoe JOMOJHEHUE MaTPHUIIbI
— HeBbIpoxkaeHHas mMaTpuia
— Ilpucoenunénnas matpuna
— ®opmyia pasoKeHUs ONPENEIUTENs 110 CTPOKE
— H3MeHeHue omnpenenuTens Npu JIeMEHTapHbIX TpeoOpa3oBaHUIX
— Omnpexnenutenb TPAaHCIIOHUPOBAHHOW MaTPHIIbI
— OnpenenuTens TPOU3BEIEHUS MATPUL]
— Kpurepnii 00paTUMOCTH B TEPMUHAX ONPEICIIUTEINS
— OrnpeznenuTenb BEPXHETPEYTOIBHON U HUKHETPEYTOJIBHOM MaTpHI]
— CBs13b TMHEHHOW 3aBUCUMOCTH U OTIPEICTUTENS
— JIMHENHOCTH OIpENeaUTENs 10 CTPOKE
— Meron Kpamepa
— Omnpenenutens 0OpaTHON MaTPUIIBI
— SIBHBIE popMyIBI 00paTHOM MaTpUIlbl (Yepe3 anredpanyeckue TOMOTHEHHS)
— OmnpenenuTenb TPOU3BEIEHUS MATPUL]
— Kpurepnii o0paTuMOCTH B TEpMUHAX ONPEISIUTENS
— Meron Kpamepa
— Omnpexnenutenb 00paTHON MaTPUIIbI
— SIBHbBIE POPMYIIBI OOpATHON MaTPHUIIBI
— Omnpenenurens Bannepmonna
Tema «@yHaaMeHTAIbHAA CHCTEMAa pPelIeHH D)
— CTpouHBII paHr MaTpUIIbI
— ba3ucHblil MUHOD
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— @OyHIaMEHTaJIbHAsA CUCTEMA PEIICHUMN
— TpuBuanbHas OlleHKA Ha PAHT MaTPUIIBI
— Teopema o 6a3ucHOM MHUHOpE
— Hanuuue HeHyJeBOIrO pellieHHsl CUCTEMbI B TEpPMUHAX paHIa
— Pa3MepHOCTBh IPOCTpAaHCTBA PELLIEHUI OJTHOPOIHOM CUCTEMBI
— CBs3b penieHuil 0JTHOPOJHON U HEOJHOPOJAHON CHUCTEMBI
— Teopema Kponekepa-Kanemnu
— Pa3smepnocts ®CP
— Hannuue HEHyneBOIO peleHns CUCTEMbI B TEPMUHAX paHra
— Teopema Kponekepa-Kanemu
Tema «Cymma u nnepeceyeHue NoAMPOCTPAHCTBY
— llepecedyenne nmoaIIPOCTPAHCTB
— Ilpumep, xorna o0beIMHEHUE MOAIPOCTPAHCTB — HE MOANPOCTPAHCTBO
— CyMMa noaIpoCTPaHCTB
— IIpssmas cymma IByX OANPOCTPAHCTB
— Teopema o HenosiHOM Oa3uce
— CBs3b pa3MepHOCTH CYMMBI U NiepeceueHus noanpoctpancts (Popmyna ['paccmana)
— Aunroputm nnoucka ®CP
— AJNropuTM MOUCKA CKEJIETHOTO Pa3JIOKEHUS

IIpumepHBbIe BONPOCHI /ISl CEMHMHAPOB (OCHOBHOM YPOBEHb)
1 cemecTp

Cucrembl THHEHHBIX YPABHCHU I

1. Yro Takoe MaTpuIla CUCTEMBbI JMHEHHBIX YPaBHEHUH U KaK OHA CBsI3aHa C 3aIHChIO
YpaBHEHU B MaTpUYHOM BUjE?

2. OnummuTe MpoIece MIeMEHTAPHBIX TPeoOpa3oBaHuil 1 OOBSICHUTE, KAK OHHU MPUBOIAT K
CTYINIEHYaTOMY BUIY MaTPHULIBL.

3. Kak onpenenuts riaBHble M CBOOOHbIE HEM3BECTHBIE B CUCTEME T1OCIIE IPUBEACHUS K
CTyIlEHYaToOMy BUY?

4. llpuBenute mpuMep CUCTEMBI, TJI€ AITOPUTM ['aycca MOKa3bIBAEeT, YTO OHA UMEET
0ECKOHEUHO MHOTO PEUICHUH, U O0BSICHUTE ITOYEMY.

5. B uém paznuiia Mexay CTyleHYaThIM U yIyUYIIEHHBIM CTYIIEHYAaThIM BUIOM MaTPHUIIbI?
[TokaxuTe Ha mpumepe.

6. OOBsCHUTE CBSA3b MEXTy MHOYKECTBOM PEIIEHUI HEOTHOPOJHON CHCTEMBI JIMHEHHBIX
ypaBHenuii (CJIY) u coorBercTByoLIei onHopoHoi cuctemoii (OCIIY).

7. Moxer au mHrpoKasas OAHOPOAHAA CUCTEMA UMETh TOJILKO HYJICBOC pemeHHe? O6OCHy1\/'ITe
OTBECT C IIOMOIIBIO ITOHATHA paHra.

8. Pemmre cucremy ypaBHeHui MetonoM ["aycca u onpenenute e€ ooiiee pemeHue.
9. Kak anemeHTapHbBIe TPEOOpa30BaHUS BIHUSIIOT HA MHOKECTBO PEIICHUN CHCTEMBI?

10. [lokaxkuTe, 4TO €CIIM OJHOPOIHAS CHCTEMa MMeeT HeHYJIEBOE PELICHHE, TO OHA UMEeT
0ECKOHEUYHO MHOTO PELICHUH.

Martpuunsblii popmaansm

1. Tlepeuncnure OCHOBHBIE CBOMCTBA MAaTPUUHBIX ONepalyii (CloKeHHe, YMHOKEHHE) U
MIPUBEIUTE IPUMEPHI UX IPUMEHEHHS K CUCTEMaM JIMHEHHBIX YPaBHEHUM.
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10.

O N oo

10.

7.

Yt0 Takoe 00paTHMOCTD MAaTPHIIBI U KaK €€ IPOBEPHUTH C TIOMOIIBIO DIIEMEHTapHBIX
npeoOpa3oBaHuii?

ONUIINTE MECTh YIKBUBAJICHTHEIX OHpGI[eHeHI/IfI HEBBIPOXKACHHOCTH MATPHUIIbI U
00BACHUTE UX CIICACTBHUAI.

Kaxk naittu LU-pa3noxeHnre MaTpullbl U 3a4€M OHO UCHOJIb3YETCS MIPU PEUICHUHN CUCTEM?

[IpuBeuTe MpUMEp MacCCOBOTO PEIICHUS CHCTEM JINHEWHBIX YPaBHEHHUH C TOMOIIBIO
00paTHOM MaTpHUIIBI.

Kak ucnons3oBars Meron ["aycca st moucka oOpatHoit matpunbl? [lokaxure Ha
Marpuiie 2x2.

OO0bsicuute 6J104HbIE POPMYIIBI YMHOKEHHS MATPUI] U UX MPUMEHEHHUE B BHIYMCIICHUSX.

UYro Takoe MoJIMHOMHAILHOE UCYUCIIEHUE OT MaTPUIl U KaK OHO CBS3aHO C
CYILLECTBOBAaHMEM MHOI'OWIEHA, 3aHYJISIOLIET0 MaTpuLly?

Onumure MCTOJ BOCCTAHOBJICHUA TI'JIaBHBIX MMEPEMCHHBIX YEPE3 MHOKCCTBO peI_HCHI/Iﬁ
CHUCTCMBI.

Kak o1ieHuTh cTerieHb MUHMMAaJIbHOIO MHOTOUJIEHA MATPHIIBI U IOYEMY OHA HE MOXKET
OBITH OOJIBIIIE pa3Mepa MaTPHIIBI?

IlepecTranoBku

Yro Takoe MNEPpECTaHOBKA HAa MHOKCCTBEC U3 1N 9JICMCHTOB H KaK €€ MO>KHO 3aJ1aTh C
IIOMOIIBIO Ta6JII/IIII>I nIn HI/IKHa?

OO0ObsicHUTE, KaK BBIYMCIUTH IPOU3BECHHUE IBYX [IEPECTAHOBOK, U IPUBEAUTE IPUMEDP
aCCOLIMaTUBHOCTHU.

YTo TaKoe TOXKIECTBEHHAs epeCTaHOBKA M KaK HAWTH 0OpaTHYIO K TaHHOU
nepecTaHoBKe?

OnumrTe MOHITHE ITUKJIA B IIEPECTAHOBKE U CITOCOOBI €T0 3a7aHus (Halpumep, JUIs
nepectanoBku (1 3 2)).

Kaxk BEIYHCIUTE YHUCIIO I/IHBepCI/II\/’I B IICPECTAHOBKC U UTO TAKOC )IereMeHT?
Yto Takoe 3HaK MNEPECTaHOBKHU U KAK €TI0 OMPCACIINTD C IOMOIIbBIO HHBCpCHfI?
I[OKEDI(I/ITG TEOPEMY O COTTIACOBAHHOCTH 3HAKA MEPECCTAaHOBKU C ITPOU3BCACHUCM.

HpI/IBeI[I/ITC MMpUMEP MMCPECTAHOBKHU C YETHBIM U HEYETHBIM 3HAKOM U 06’B${CHI/ITG, KaK 9TO
BJIMACT HA OMMPECACTIUTEIID.

Kak nepenmeHOBaHNE JIEMEHTOB BIMSIET HA MPECTABICHNE IEPECTAHOBKU?
Pemure 3anauy: Haliaute 3Hak nepectaHoBKU A7 (1 4 2 3) u 00bACHUTE IIATH.

Omnpeneanrenu

Uto Takoe ompeaenuTeNnb KBaAPATHOW MAaTPUIIBI  KaK BRIYUCIUTD €0 JJIs MaTPHIl
nopsiaka 2 u 3?

Kak u3meHsieTcs onpenenuTens Ipy TPAaHCIIOHUPOBAHUH MATPHIIBI?

OOBsicHUTE IOBEJICHHUE OIIPECIIUTENS, €CIH MAaTpUIla UMEET CTPOKY WIIM CTONIOEeL U3
HYJIEH.

UTO MpOUCXOAUT C OMPENETUTEIEM, €CIIA CTPOKY (CTOJIOCI) YMHOKUTH Ha YUCIIO UITH
pa3I0KUTh B cymMmy?

[Touemy onpenenuTens paBeH HYIO, €CIH IBE CTPOKH (CTOJIONA) OJUHAKOBBI?

Kak Bnusier mpubaBieHne K CTpOKe IPYroi, YMHO)KEHHOHN Ha YUCIIO, Ha 3HAYCHHE
OTIpeIeTUTENS?

Onummre, Kak MepecTaHOBKA IBYX CTPOK MEHSET 3HAK OMPEIeIUTENs.
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8. Brprumcnute onpenenuTenh BEPXHETPEYTOIbHON MaTPUIIBl M OOBSICHUTE OOIIYIO
(opmyuy.

9. Yro Takoe anreOpanyeckue JOMOTHEHHUS U KaK UX MCIIOJIb30BaTh JUIS Pa3JIOKEHHUs
OTIPECITUTEINS 110 CTPOKE?

10. IIpusenute popmyny Kpamepa ajist pereHust CUCTEMBI M O0BSICHUTE €€ CBS3b C
OTIpE/ICIIUTEIIEM.

BekTopHble mpocTpaHcTBa

1. Yro Takoe BEKTOPHOE MPOCTPAHCTBO U moanpoctpancTBo? [IpuBennure npuMepsl.

2. OOBsACHUTE NOHATHA JUHEHHON KOMOHHALIMY, TUHEHHON 3aBUCUMOCTH U HE3aBUCHMOCTH
BEKTOPOB.

3. Yto Takoe mopoxkIarouas CucTeMa U JIMHEHHas 000104Ka IIOAMHOXKeCTBa?
4. TlepeuncnuTe TPU HKBUBAICHTHBIX ONpPEIEICHUs 0a31ca BEKTOPHOTO MIPOCTPAHCTBA.

5. Kak onpenenuts pa3MepHOCTh BEKTOPHOTO IMTPOCTPAHCTBA U YTO TAKOE KOHEUHOMEPHBIE
MpocTpaHcTBa?

6. Omnuiure npouecCc CMCHbI KOOpAUHAT IIPpH IIEPCXO0JAC OT OAHOTO basuca K Apyromy €
IMOMOIIBIO MAaTpHUIbI IIEPEXOJA.

7. TloueMy MHOECTBO PEIICHUN OJTHOPOJAHON CUCTEMBI SIBJIETCS OIIPOCTPAHCTBOM?

8. Uro Takoe cymma JIBYX MOANPOCTPAHCTB M KaK CBSA3aHBI KX Pa3MEPHOCTH C
nepeceuyeHuem?

9. OObsicHuTe NOHATHE aQPUHHOTO MPOCTPAHCTBA U PETIEPOB ISl 3aJaHUS KOOPIUHAT.

10. Ompenenute B3aMMHOE PACIIONIOKEHHE BYX MOAMPOCTPAHCTB (Hampumep,
NapauIeIbHOCTD UJIN IIEPECEUEHUE).

Panrn

1. Yro Takoe paHT KOHEYHOH CHCTEMBI BEKTOPOB U KaK OH CBSI3aH C Pa3MEPHOCTHIO
JIMHEIHON 000JT0UKI?

N

B uém pa3zHuIia Mex1y CTPOUHBIM U CTOJIOIIOBBIM PaHI'OM MaTpPHUILIbI?

w

OO0bsicHUTE, TOYEMY PAHT HE U3MEHSETCS MPU dJIEMEHTAPHBIX IPE0OPa30BaHUAX CTPOK U
CTOJIOLIOB.

Yro Takoe 6a3UCHBII MUHOP M KaK €ro pa3Mep CBA3aH C paHIOM MaTpHUIlbI?

[TpuBeaure npumep Matpuisl panra O u panra 1, 1 0ObsICHUTE X CBONCTBA.

Kak BBIUMCIIUTB paHT MaTpHIIbl C TOMOIIBIO IPUBEACHUS K CTYIIEHYaTOMY BUIY?
Mo2eT 11 paHT CUCTEMbI BEKTOPOB MPEBBIIATh YUCI0 BeKTOpoB? OOOCHYyiiTE.
CBspKHTE PaHT MaTpPULBI ¢ CYIIECTBOBAHUEM PEILICHNUN CUCTEMBI JINHENHBIX YpaBHEHUI.

© o N A

Yto MMPOUCXOOUT C PaHI'OM IIPpHU TPAHCIIOHUPOBAHUN ManI/II_[BI?

10. PemmTe 3amavy: HalaUTE paHT MaTPHUIHI U OOBSCHUTE, TIOYEMY OH PaBeH
OIpEIEIEHHOMY 3HAYCHHUIO.

JInHeliHbIe 0TOOpaKeHUs

1. Yro Takoe nuHeHHOE 0TOOpakeHNEe U U30OMOPPHU3M MEXTY BEKTOPHBIMU
IIPOCTPaHCTBaMU?

2. OObsicHUTE OllepalMy Ha JIMHEWHBIX 0TOOPaKEHHUSIX ¥ TOYEMY OHU 00pa3yIoT BEKTOPHOE
IPOCTPAHCTBO.

3. Kak moctpouTs MaTpuily THHEHHOTO OTOOpaKEHUSI OTHOCUTEIHHO Oa3mca?
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4. OnumuTe IpoIecc 3aMeHbl MATPHUIIBI OTOOPAKEHUS P CMEHE 0a3HCOB.

5. Yto Takoe 00pa3 u AapO JIUHEHHOTO OTOOPaKEHUs, U KaK OHU CBS3aHbI C
WHBEKTUBHOCTHIO U CIOPBEKTUBHOCTHIO?

6. Jlokaxure, 4TO pa3MEPHOCTh 00pa3a ILIFOC Pa3MEPHOCTH S/Ipa paBHA Pa3MEPHOCTH
00J1acTH onpeseNeHs.

7. Kax knaccupuupoBaTh JIMHEHHbIE 0TOOpaxeHHs (MHBEKTUBHBIE, CIOPHEKTUBHBIE,
OueKkTUBHBIC)?

8. Uro Takoe ABOWCTBEHHOE MPOCTPAHCTBO V* U TBOMCTBEHHBIN 0a3znc?
9. IIpuBenure mpumep npoekuu U 00bsicHuTe hopmyiny «bBABAY.
10. CBspKuTE paHT MPOU3BEICHHUS MATPHUI] C PAHTAMU COMHOXHTEJICH.

bunuHeiiHble U KBaApaTH4YHbIe GOPMBI

UYro Takoe 6minHelHas ¢popMa U Kak e€ MpeJCTaBUTh B MATPUYHOM Buze?
Kak ompenenuts panr OminHeRHOM GOpMBI U UTO OH O3HAYALT?
OOBbsicHUTE OHATHUS JIEBBIX U MPABBIX OPTOTOHATIBHBIX JTOMOIHEHUM, U si7ep GOPMBI.

M wnh e

Korna 6ununeiinas ¢popma Ha3bIBae€TCs HEBBIPOXKIEHHOM? CBSIKHUTE 3TO C
Pa3MEPHOCTSIMH SJIEP.

Kak pa3iioxxuTh MpoCcTpaHCTBO B MPSAMYIO CyMMY OTHOCHUTEIIBHO OUIHMHEHHON (HOpMBI?
[TpuBenuTe npuMep CUMMETPUYHON OUITMHEHHON (OPMBI U €€ MaTpPUIIBI.
Uro Takoe kBajpaTuyHas (opMa U Kak OHa CBs3aHA C OMIIMHEHHO?

Kax naiiTn kaHOHUYECKHI BU KBaApaTHIHON (HOpMBI?

© oo NGO

OOBscHHUTE, KaK OPTOrOHATU3AIMS IPHUMEHSETCS K OMIIMHEHHBIM (hopMaMm.

10. PemmuTe 3a1auy: kiaccupuuupyite OunuHeitHyo Gopmy 1o e€ MaTpulle U HalIuTe
paHr.

IIpumepHbIe 3a1aHNS 10 KOHTPOJILHOM padoTe

1. Peumm cuctemy AX = B, rae

2. Boimumm 6asuc pemennii (PCP) cooTBeTCTBYOMICH 0HOPOIHOM cucTeMbl AX = 0;
Haiimu penieHns: HEOTHOPOIHON CHCTEMbI JIMHEHHBIX ypaBHeHUH AX = D.
3anumu pemenus HeogHopoaHoit CJIY uepez @CP, uepes 6a3uc, rae

1 12 -1 =2 0

3. Jlana marpuna A € M3 3(R).
-2 4 -2

A=12 -1 -1
6 —3 —6
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1. Haiimu LU-pa3noxxenue mis A.

2. Haiinu pa3noxenue A B IpoU3BEICHUE 3JIEMEHTApHBIX MAaTPHLL.

3. Haiinu onpenenurens MaTpuilst A.
4. 3anumy MaTpHIly JHHEHHOro onepaTopa moBopora Ha 30 rpaaycos B R,
5. B npoctpanctBe R® 3a/1aHbI BeKTOPHI

iy = 6 |,vi= 3 ].,v
—1 1

[ %)
I
|

fi=] —3
1

._..
()
I
|

— ot bo

1. ITpoBeps, uto fi, f2, f3 hopmupyror 6asuc B R3.
2. Haiigu maTpuiy nepexoza ot cranaaptHoro 6asuca {e1, €2, €3} k 6azucy {f1, f2, fa} u
MaTpHILy Iepexo/ia B 00paTHOM HalpaBICHHH.
3. Haiiu xoopauHaThl BEKTOpOB V1 1 V2 B 6asuce {f1, T2, f3}.
6. IIpoBeps, sBusiercs au oroOpaxenue auHeiHbIM. ¢ R[X]<4 — R[X]<4, rue
o(f) =+ f(2) — fg + (fh)’
g=2+x+x,h=x+x2
7. Tlocuwmrait onpeaenurens Matpuibl A € Mn n(R):

r 1 ... 1

1 = ... 1
A= .

11 a

IIpumepHbIe ToMAIIHEE 3aaHUS

I[0Mamﬂee 3aJJaHHue

3A0AYAT

Boluncnuts onpeaennuTen MaTpuLbl:

cos(a) sin(a) 1 23

ST, S (e ! . -
sinfa) cos{a) 2 A=1]51 4
3 25

3A0AYA 2

[okazaTts, 4To onpefenvTens

det |22 Z b

rge zj, Z9, Z3 — KOMMNNEKCHbie, a a, b,c— BeleCTBeHHbIe YMCNa, ABNSEeTCA YACTO MHUMbIM YUCIOM.

3ANAYA 3

ﬂOKa3aTb pPaBeHCTBO
1 a k 1 a a°

det|1 b ca| =det|1 b b
1 C !l’) 1 C l:-

ana nobbix a.b.c €

3ALAYA 4
[ns maTtpuubi

1 0 4 5

BbINUCATb BCE NEPECTAHOBKU 0, ANA KOTOPLIX COOTBETCTBYIOLEE CNaraeMoe B ONpeaenuTene He PasHO Hymio.
[ins ka0 Takow NepecTaHOBKM HauauTe NPou3BefeHue COOTBETCTBYHOLUMX el 3MEMEHTOB M 3HaK nepecTa-
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| HOBKH.

3ANAYAS

OnA maTpuuep
rl1l111T+«x
1 11 x1
41— 11 xzx 11
TTl1 11211
1111 =x1
11111«
NOCYMTaTh ONPefENuTENb.
3ANAHAG
MprBEEnEHHeM K TDEYIONBEHOMY BULY BEIMUCIUTE ONDELenMTE L
1l n n
n 2 n
A=|n n 3 ... n]leM,(R).
nnn ..n

JIOMaIIIHee 3aJJaHue

[ 3anauat 1.56ann

flensieTca nu cnegytowiee 0TOBPaXeHNe GUNUHENHBIM:

3: M2(R) x Mp(R) =R
(X.Y) = det(X)tr(YX D 4 tr(XY)

3A[1AYA 2 1.5 6ann

MycTb 6unuHeittas dopma 3: R® x B® — R 3apaua no npasuny 3(r.y) = = By, rae

-4 -3 -4

Haigure matpuuy Gunuxeiton opmsi J B cnegyrousem 6a3suce:

1 1 =1
h= 1 TJ2= 2 =1 -2

[ 3apauas 1.5 6ann

MycTs B npocTpaxcTee B* zapan 6GununenHas dopma  u nuseitHoe otobpaxenue ¢ R° — R no npasu-
nam 3(z.y) = ='Byw o(r) = Az, rge

Hangure matpuuy 6unuxeiton dopmsl Y(r.y) = 3(po(x). ¢ l( y) ) 8 cTaHpapTHoMm Gasuce.

3A0AYA 4 1.5 6ann
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1

Bnpoctparictee V = B[z <2 3anana Gunumeiinan dopma 3: V x V — Rnonpaeuny 3(f.9) = [ f(t)g(t)dt.
1
Haiigure MaTpuy 310i Gopme B Gaance 1, r. 2.
3AO0AYAS 26ann
[ins pukcuposanteix matpuy A € Ma(R) paccmorpum Gunuseityio dopmy
A: M2(R) x M2(R) = R
(X.Y) = tr(AXY)

Haigure paHr 5.

3AMAYA 6 2 6ann

MycTb GunuxeitHan popma 7 2agaxa cnemyroupm obpasom

3: Rlr]<a x Rlz]ca + R

1
[f-s‘)*—*f{llfgmdf
0

Haigure panr 5.

JIOMaIIIHee 3aJJaHue

BA0AYA1 I 1.5 6ann

MycTh 3a0aHa MaTPHUG

5
P B
-1 1 -4 3 -6
2 -1 6 2 3

HaltauTe 6a3uc AnA NPOCTPEHCTEA
U={zck"| Ax =0}

1 ONPEAenMTE erc PasmMepHoCTL.

3A0AYA 2 I 1.5 6ann

B npocTpancTee R? 3anans sextopsl

1 2 -3 -1 2
h=|-s|. =] p=]6 ] u={3]wn=|2
1 1 -1 1 1

1. MposepbTe, uto f1, fa, f3 Aensetcs 6aaucom s R¥.
2. HaiauTe MaTpuLy Nepexcfa OT CTaHAAPTHOMD Basmea ¢, £2, £3 K 6aancy [, fa, f3 M maTpuuy nepexoaa
B O5paTHOM HarnpaBneHun.

3. HaipWTe KOOpAMHATH BEKTOPOB '] ¥ 12 B Basuce fi, fa, fi.

3ALAYA 3 | 16ann

PaccmoTpum B kauecTee sexToptoro npoctpasctea V = { f: K —+ E}. MNposepwrs, yto s3aganHbIin sextop
NEXMT B YKa3aHHOW NUHENHON OBONCUKE W HAHTH €r0 KOOPAWHATH B YKa3aHHOM Basuce.

1. sin(x + ) 8 6asnce {sin(r).cos(z)}.

2 1 1
2 s e e (s )

3ANAYAL 156ann

B npocTpakcTee R (7] 3anaHbl MHOrOWwIeHbE:

Nyets U = (f1. fa. f3. f1). Onpenenvre dim 7.

3ANAUAS 156ann

Iokasars, wto crctema marpmy Ey. Ey. Ey. Ey obpasyet 6azuc npoctpasictsa My(R). Noctpouts apyroit
6334C 3TOrD MPOCTPAHCTBA TaK, YTOBH! Hit OHA 13 EX0 MATPMLL HE 6biNa NUHEHHOM KOMBHHALIAEN KAKHX-TIUEO
peyx matpny E1, Ez, Ey. Ey.

a3 2) 2

3ANAYAG 16ann

Linn maTphLst

HalaMTe CKeNEeTHoE PAanoXeHHe.

3AQAYAT 26ann

n e U smyrpm W, e
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3aganus AJ151 NPOMEKYTOUYHOM aTTeCTAlUM MO JUCHUILIHHE (MoayJ10) 1 cemecTp

Haiau KocuHyC yrna Mexay BEKTOpamu:

) ()

OTBET 3anuLLM B BUAE OECATUYHON Apo6K, OKPYIMB A0 ABYX 3HAKOB NOCNE 3anATow.

Ne i/t 3aganmne OT1Ber Komnerennmus
1. Haingw paHr matpuupi: 1 [K-1
1 2
A= i
2. 2 IIK-1
w 2
Haitgm paHr cuctembl Bektopos B [R=:
v 1 v — 2 v — 1
) *=l1) P \o
3. ) ) » 4 OIIK-1
Haiaou cnen o6paTtHol matpuubl A~ K
2 3
A= .
4. Haion co6cTBeHHbIE 3HAYEHWA MaTpULb AQ, ecnm 19 OIIK-4
-1 —4
A=
B oTBet BbINUIIM 1B YUCIIA B OPSIAKE BO3PACTAHMSI UEPE3 TOUKY C
3anaToi u 6e3 mpooesos.
Haitgn cymmy snemenTos matpuusl X
5. 13 [IK-1
10 2 4
X= .
0 2 6 8
B OTBET BBINULLKM MCKOMYH CYyMMY.
6. 0,5/0.5 IK-1
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7 Bolumenn tr(A) + tr(B) + det(A), ecrm: 20 TIK-1
4 2 -7 1
A= , B={ !
-8 3 /) 4 -8
8. Brruncnu ckansipHoe npousBeieHre BEKTOPOB U U V, €CIIM U3BECTHO, 35 [K-1
gro |[u]| = 10, V]l = 7 u yron mexxay HUMU paBeH 60°.
9. P _ 1 OIIK-4
Oana matpuua A. Haingw eé onpepennrtens:
2 3
A= .
1 2
10. Haiinu pa3mepHOCTh TPOCTPaHCTBA PEIICHUS YPaBHEHHUS 2 [K-1
X1+ X +X3=0.
11. Hainau coBCcTBEHHbIE 3HAYEHUA W COBCTBEHHBIE BEKTOPa MaTpuubl A, ecru 0;2 OIIK-1
1 -1
()
B oTBET BLINULWLM COBCTBEHHLIE 3HAYEeHUA Yepes TO4YKY C aansnoﬁ, B NopAgKe Bo3pacTaHuA,
6e3 npo6enoB.
12. Pelun cucTemy fIMHEMHbIX YPaBHEHUIA 2;1 IIK-1

T1 + 19 = 3,

1 —x9=1.

B oTBeT BbINULLK peLLeHUe T1,T9 Yepe3 TOUKY C 3anAaTtoil 1 6e3 npo6enos.
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