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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

Pabouvas mporpamma nuctuminHbl (Moayis) «JIuneiinas anreOpa u reomerpus. Yacts 1.
[IponBunyTthiii  ypoBeHb. Yacte 1» cocraBieHa B COOTBETCTBUU C  (eaepalbHbIM
rOCyJapCTBEHHBIM 00pa30BaTENIbHBIM CTAHAAPTOM BBICHIETO0 OOpa3oBaHHs — OakajlaBpuaT IO
crenpanbHocTH 02.03.01 «MaTtemaTuka U KOMITbIOTEPHBIE HayKu», nmpoduiib «MaremaTuka u
KOMIIBIOTEPHBIE HAayKW», YTBEP)KJIEHHBIM IpuKa3oM MUHHCTEPCTBA HAyKM W BBICIIETrO
obpazoBanus Poccuiickoit deaepannu Ne 807 ot 23.08.2017 rona.

W3yuenne paucuuruimbael (Momynst) «Jluneidinas anre6pa u reomerpus. Yacte 1.
[TponBunyThIi ypoBeHb. HacTh 1» 1aeT pa3BUTHE aHATUTUYECKOTO MBIIIICHHUS, HABBIKOB PaOOTHI
C MaTeMaTHMYECKUMU MOJEISMU M I[OHUMAHUS IPOCTPAHCTBEHHBIX CTPYKTYp, YTO SIBISETCS
OCHOBOH Ui JalbHEHIero u3ydeHus Oojiee CIOKHBIX MaTeMaTHYEeCKHMX W KOMITBIOTEPHBIX
JUCLUIUINH.

MecTto tucuIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hacrosimas nucuumiuHa (MOynb) BKIOYEHA Y4eOHBIN IUIaH 10 MIpOrpamMMme MOJIrOTOBKH
OaxanaBpuata no HampasieHuto 02.03.01 «Marematuka ¥ KOMIIBIOTEpHBIE HAayKu», MPOdUIIL
«MaTemMaTuka M KOMITBIOTEpPHBIE HAyKW» W BXOJUT B 0O0s3aTenbHyl0 4acTh broka 1, kak
JUCLUIUIMHA 110 BBIOODY.

Hucnunnuna (Moayinb) uzydaercs Ha 1 kypce B 1 cemectpe.

Jucuunnnza (Monyib) «JIuHeiHas anreOpa u reoMeTpusi» UMEET JBa YPOBHS IMOATOTOBKU:
OCHOBHOM M NpOABUHYTHIM moTOK. OOydaromuecs pacHpelessioTcsi Ha COOTBETCTBYIOLIUE
YPOBHHU 10 UTOT'aM BXOJHOI'O TECTUPOBAHMS IO JUCLUILUINHE (MOIYJIIO).

Heab wu3yyeHHs] AMCHUIVIMHBI (MOAYJsl): B (OPMHUPOBAHUU TIIIyOOKOTO HMOHHUMAaHMS
IIPEEIIOB, HEIIPEPBIBHOCTH, IIPOU3BOAHBIX U MHTEIPAJIOB, a TAKKE UX IPUMEHEHUS B Pa3IMYHBIX
001aCTAX HAYKU U TEXHUKH.

3agauu n3yyeHus JMCHUIIHHBI (MOAYJIfA):

— o0cBoeHHEe (yH/IaMEHTAIbHBIX MOHATUH U TEOMETPUUECKUX MHTEpIpEeTaluil TMHEHHON
anreOpsl;

— IPUMEHEHHUE aITOPUTMOB U METOJOB Ul PELICHUSA BEIYMCIUTEIbHBIX 3a/a4;

— HHTErpanus TEOPUM C J0KA3aTEIbCTBAMHU U MIPUKIIATHBIMU MOJEISIMHU.

B pe3yabTare 0CBOCHUSI AUCHHMILIMHBI (MOAYJIs1) 00y4AIOUIUIAICS 10JI2KEH

3Hamy:

— OCHOBHBIE€ CTPYKTYpHl JUHEHHON anreOpbl: BEKTOpHbIE M aPUHHBIE MPOCTPAHCTBA,
HOJNPOCTPAHCTBA, JIMHEWHbIE OTOOpa)keHUs, OWInMHeHHble (GOpMBI M UX aKCHOMAaTHYECKUe
oTpeseNeHus;

— DSKBUBAJIEHTHbIE KPUTEPUHN HEBBIPOKIACHHOCTH MaTpUIlbl (00paTUMOCTb, MOJHBIN PaHT,
HEHYJIEBOI oNpeAenuTeNb, TPUBUAIBHOE SJIPO U Ip.);

— OCHOBHBIE TeopeMbl U (opMyJbl JHHEHHOW anredpsl: Teopemy ['ammiabToHa—Komm,
dopmynel Kpamepa, npaBuiio pasinoKeHus: ONpeaeuTess, CBA3b PAHTOB ¢ pa3MEPHOCTAMU sipa
u o0Opa3za;

— cnocoObl  mpejacTaBieHuss W aHanuza  MaTtpui:  LU-pasnoxkeHue, OiodHbIE
MPEJICTABICHUS], XapaKTEePUCTUUYECKHUI W MUHUMAJIbHBIH MHOTOWIEHBI, CIEKTp JMHEHHOro
oreparopa;

— 0a3oBble anredpandyeckue KOHCTPYKIMU: MEPEeCTaHOBKU (IIMKJIbI, 3HAK), OMIMHEHHBIE
bopmbl (1p0, OPTOrOHAIBHOE JOMOJIHEHUE, HEBBIPOXKIEHHOCTh), IBOMCTBEHHBIE POCTPAHCTBA
1 IBOWCTBEHHBIE 0A3HCHI.;

ymembp:
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— BIIPUBOJUTh CHUCTEMBl JIMHEWHBIX YpPaBHEHHI K CTYNEHYaTOMYy BHJIY, BBIIEIATH
IJIaBHBIE U CBOOOJHBIE TEpPEeMEHHBIEC, CTPOUTH O0Iee pelieHue, BKIoYas (QpyHIaMEHTaIbHYIO
CHUCTEMY PEILICHHUI;

— BBINOJHATh MAaTPUUYHbIE ONEpalMM, HAXOJUTh OOpaTHbIE MaTpULbI (B TOM YHCIE IO
SBHBIM (OpMyJiaM), BBIYHCIATH ONPEACTUTENN Pa3IMYHBIMU METOAAMHU (pa3joXKeHHEe I10
CTPOKE/CTOJIOIY, UCIIOJIb30BaHUE CIIELUANIBHBIX CTPYKTYP);

— aHAJIN3MPOBATh JIMHEHHbIE OTOOPa)KEHMsI: CTPOMTh MX MaTpHUIbl B pa3HbIX Oazucax,
BBIUUCIIATH SIIPO M 00pa3, OmpelensiTh paHr M COOTHOLICHHS MEXIY pPaHraMH CYMMBI U
IPOU3BEICHNUS;

— paloTaTh ¢ MOJIPOCTPAHCTBAMU: HAXOAUTh CYMMY U IIEpeceueHHe, IPOBEPSITh NPSMYIO
CyMMY; ONHCHIBAaTh a)(pMHHBIC MHOXKECTBA U MCCIIEIOBATh UX B3aUMHOE PACIIOJI0KCHNUE;

— TMPHUMEHATh anreOpanyecKre METOJbI JUIsl PEHICHUS TEOPETUYECKHX W MPUKIIAIHBIX
3ajjay: IPOBEPATh HEBBIPOXKAEHHOCTh, CTPOUThH JIMHEHHBIE NPOEKLUMH, KiIacCU(UIMPOBATH
0TOOpaKeHHMsI, UCCIIEI0BATh OMIIMHEHHBIE (DOPMBI.

enademp:

— HaBbIKAMM HCHOJBb30BaHUsA MeToaa [aycca um ero mMoaudukanuii (B TOM 4YuciIe C
YaCTUYHBIM BBIOOPOM BEIYyIIETO DJIEMEHTa) JJIs pEIICHHs W aHajlu3a CUCTEM JIMHEHHBIX
YpaBHEHU;

— HaBblKaMHM paboOTBl C KOOpAMHATAMM M CMEHOM 0a3ucoB Uil Iepexoja MEXIy
a0CTPaKTHBIMU JIMHEHHBIMH OOBEKTAMH U UX MAaTPUYHBIMU IPE/ICTaBICHUSIMH;

— HaBbIKAMM CTPYKTYpPHOTO aHAJIM3a JMHEHHBIX IPOCTPAHCTB: BBIACICHHUS siipa U 00pasa,
IIOCTPOEHUS OPTOTOHAJIBHBIX JOMOJIHEHUN, PA3IOKEHUs Ha NPSIMYI0 CYMMY Ul YIPOILEHUs
pelLeHus 3a1a4;

— HaBbIKaMH anreOpanyeckoro o00OIIEHus: Iepexoia OT KOHKPETHBIX MaTPHUI] U CUCTEM
K aOCTpakTHBIM JIMHEHHBIM oOmeparopaM, OWIMHEHHBIM (QopMaM W  JBOWCTBEHHBIM
IPOCTPaHCTBaM;

— HaBbIKAMU CTpPOroro OOOCHOBAaHMS YTBEPKACHUM B JMHEHHOH anredbpe Ha OCHOBE
aKCHOM U paHee JO0Ka3aHHBIX (PaKTOB (B TOM YHUCIIE€ 3KBUBAJIEHTHOCTH PA3JIMYHBIX OMPEIEIICHUI
0a3uca U KpUTEpUEB HEBBIPOXKICHHOCTH).
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2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHMsI

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

KomnereHnuus Conep:xaHue KOMIeTeHIIHH Nuauxkarop IlepeyeHb MJIAHNPYEMBIX
KOMIIETeHIN U pe3yJbTaTOB 00y4YeHHs M0
AucHHIINHE (MOIYJIIO)
OIIK-1. Crioco0OeH KOHCYJILTUPOBATh U OIIK-1.1. 3HaeT OCHOBHBIE KOHIICHIINU U
WCIIOTTB30BaTh TEOpUH B 00JIaCTH
(GyHIaMEHTATbHBIC 3HAHUS B MaTeMaTHYEeCKOTO aHAIN3a U
001acTH MaTeMaTHYECKOTO CMEXHBIX JUCIHIUINH, METOJIbI U
aHaN3a, KOMIUIEKCHOTO H MOIXOJIBI, ICTIONIb3YEMBIC B
(yHKIIMOHAIBHOTO aHAJH3a Pa3sIUIHBIX 001aCTIX
anreOpbl, aHATTUTUYECKOM MaTEeMaTHKH
reometpud, nuddepeHnraTbLHON OIlK-1.2. YMeeT npuMeHsTh
TEOMETPHH U TOTIOJIOTHH, MaTEeMaTHYECKUE METOBI IS
I QepeHInaNbHBIX YpaBHEHUH, petenus npodeccuoHaIbHBIX
JIUCKPETHON MaTeMaTUKH U 3a7a4
MaTeMaTUYECKON JIOTUKH, TEOPHU OIIK-1.3. HMeeT npakTHUECKHA OTIBIT
BEPOATHOCTEH, MATEMaTHIECKOM pa3paboTKu U peaTn3arus
CTaTHCTHKH H CITy4alHbIX MaTeMaTHYeCKUX MOoJiesel B
IIpOoUECCOB, YMCICHHBIX METO0B, HpO(i)CCCHOHaJ]I)HOﬁ
TEOPETHIECKOI MEXaHHUKH B JIeSATEIIbHOCTH
npoheCcCHOHATBHOMN
JIeSITENIbHOCTH
OIIK-4. Crioco0OeH HaxOauTh, OIIK-4.1. 3HaeT 0a30BbIE OCHOBBI
aHAJIM3UPOBATh, PEATU30BHIBATh COBPEMEHHOTO MaTeMaTH4YeCKOTo
MIPOrpaMMHO U UCTIONB30BaTh Ha afnmapara, CBI3aHHOTO C
MPAKTHKE MaTeMaTHIECKUE MPOEKTUPOBAaHUEM, Pa3pPa0OTKOMH,
AITOPUTMBI, B TOM YHUCIIE C peanm3anyeii ¥ OIeHKOW KayecTBa
MPUMEHEHUEM COBPEMEHHBIX MPOrPaMMHBIX MPOYKTOB U
BBIYHCITUTEIHHBIX CHCTEM MPOTPaMMHBIX KOMITJIEKCOB B
Pa3IMYHBIX 00JIACTSIX
YEJIOBEUECKOU JESITEIbHOCTH.
OI1K-4.2. YMeeT ucronbp30BaTh 3TOT
MaTeMaTHYEeCKUH arnmapar B
npohecCHOHaTBHON
JIeSITeIbHOCTH.
OIIK-4.3. NmeeT npakTH4eCKUN OTIBIT
MIPUMEHEHUS] COBPEMEHHOTO
MaTeMaTHYeCcKOoro amnmnapara,
CBA3aHHOTO C ITPOEKTHPOBAHUEM,
pa3paboTKOH, peanu3auneil u
OIICHKOW Ka4eCcTBa MPOTPaMMHBIX
MPOJYKTOB U MPOTrPAMMHBIX
KOMILJIEKCOB B Pa3IHYHBIX
001acTIX YeI0BEUECKON
JIeSITEIbHOCTH.
IK-1. Criocoben popmynrpoBath [K-1.1. O6magaet 6a30BBIMU 3HAHHSIMH,

€CTECTBEHHOHAYYHBIE 3a]a4H C
MaTeMaTHYeCKOH TOUHOCTBIO,
000CHOBBIBaTh YTBEPKACHUS
CTPOTO U aHAJIU3HPOBAThH
NOJy4YeHHBIE Pe3yIbTaThl B

MOJTyY€HHBIMH B 00J1aCTH
MaTeMaTHYECKHUX U (MJIH)
€CTECTBEHHBIX HayK,
MPOTPaMMHUPOBAHUS 1
MH(POPMALMOHHBIX TEXHOJIOTHH.
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o0nacTu MaTEeMaTUKA U
KOMIIBIOTEPHBIX HaYK

[K-1.2.

VYMeer HaXOOUTh,
(hopMyIHpOBaTh U PEIIaTh
CTaH/IapPTHEIC 3aJ1a4H B
COOCTBEHHOU Hay4HO-
HCCIIEA0BATEIBCKON
JIESITeTIbHOCTH B MATEMATUKE U
WHpOpPMAaTHKE.

[K-1.3.

HmeeT onbIT paboThI ¢
€CTECTBCHHOHAYYHBIMH 33]]auaMu
B 00JaCTH MaTeMaTUKH U
KOMITBIOTEPHBIX HayK, BKITFOYAs
MPUMEHEHUE MATEeMATHUECKIX
METOJIOB JIJIsSl PEIICHUS
MPAKTUYECKUX 3a]1a4, a TAKKE
y4acTue B 00ClIe0BaHUN
MIpeAMETHON 001aCTH U
COTJIaCOBaHUM TPEOOBAHMI C
OM3HEC-TI0JIb30BATEIISIMU
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
" HaumeHnoBanue Quias dopua TKY
AynutopHasi paboTa .
pa3aena IMCUHUIIINHBI (Tekyumi
(Monys) Jletcunn |- Cemunaprr CamocrosiTes b KOHTPOJIb
(mpaktnyec | KonTpoan Hast pabora ycnenaemocrH)
KHe
3aHSATHA)
1 KomiutekcHple unciia 2 4 6 YcTHBIR Ompoc
2 Matpuliisl 2 4 6 YcTHBIN onpoc
3 JIuHeHHbIC CHCTEMBI 2 4 6 Y cTHBIR 0mpoc
4 BekTopHbie 2 4 2 6 YcTHBIR 0mpoc
npoctpancTsa. Yacts 1 Kontponbshas
pabota
5 Jluneitapie 4 8 12 YcTHBIH ompoc
otobOpakenns. Yactp 1
6 Panru 2 4 6 YcTHBIH ompoc
7 BexTopnsie 2 4 6 YcrHbli onpoc
npocrpaHcTBa. Yactp 2
8 Jluneitapie 2 4 2 6 YcTHBIH ompoc
orobOpaxenust. YacTsb 2 KonTponphas
pabota
9 EBkimumoBsr 6 12 18 YcTHBIH ompoc
MPOCTPAHCTRA
10 | BekTopHsbie 2 4 2 6 YcTHbli onpoc
npoctpancTBa. Yacts 3 Komnoksuym
11 | Onpenenurenu 4 8 12 YCTHBIH ompoc
IK3amen 4
Hmozo 3a 1 cemecmp: 30 60 10 90
Obvem oucyunaunovt (Mooyns) 190
(6 ax. u.)
Obvem Ooucyunaunvt (MoOoyns) 5
(6 3au. eo.)
4. CopepxxaHue TUCHUILIMHBI (MOIYJIS)
Nen/m | HammeHoBaHue pazgesia ConepxxaHue TUCHUNIMHBI (MO1YJIs1) 0 TEMaM

AUCHUIJIMHBI (MOLYJIs1)

1 Kommuiekcuble uncna [Mone KoMIIIEKCHBIX Yncel. Anredpandeckas 1 TPUTOHOMETpHUeCcKast GOpMBbI
KOMILIEKCHOTO uKcia. KoMiuiekcHoe conpsbkenue u Moayiis. @opmyina
Myaspa. KopHH 13 KOMIUIEKCHBIX YHCET

2 Martpuibt OneMeHTapHble TpeoOpa3oBanus CTpoK. CTyNEHYATHIA U YITydlIeHHBIN
CTyIIEHYaThIi BUA MaTpuilpl. Meron I'aycca. Haxoxxaenne oOpaTHOi
MaTpHULB

3 JIuneliHble cUCTEMBI Martpuna 1 pacimpeHHas MaTpHIa JMHEHHOM cuctemMbl. OTHOPOIHBIE U
HEOJIHOPOJIHBIE ccTeMbl. DyHIaMeHTaJIbHA CHCTEMA PEIICHHIH

4 BexTopHsle pocTpancTBa. | BekropHsie mpocTpaHcTBa. JInHeliHas o6onouka. JInHeHas 3aBHCUMOCTh 1

Yacrts 1 HezaBucuMocTh. basuc u pasmeprocts. KoopanHaTel BekTopa B Oasuce.
5 Jluneiinbie otoOpaxkenns. | [logmpoctpaHcTBa, MX cymMMa u niepeceueHue. JInHelHHbIe 0TOOpasKeHHS.

Yacts 1

N3zomopdusmel. MaTtpuna TuHEHHOTO 0TOOpaskeHus. S1po 1 0Opas.
Cwmena 6a3uca. Mi3MeHeHne MaTpUILIbl THHEHHOTO OTOOPaXEHHSI TPH CMEHE
0aszucoB. Panr marpunsl. Knaccudukanusi TMHEHHBIX 0TOOpaXKeHUI
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Panrn

CgoiictBa panra. CTpo4HBIN 1 CTOJIOLOBEIN paHTH. CBs3b paHra ¢ METOIOM
l"aycca. Kputepuii COBMECTHOCTH JIMHEHHON CHCTEMBI

7 Bexropusie npoctpancta. | IIpousBenenus u GpakropnpocTpaHCTBa BEKTOPHBIX IPOCTPaHCTB. IIpsambie
Yacts 2 npousBeneHus. @akToOpIpoCTPaHCTBO MO MOANPOCTPaHCTBY. KaHoHn4eckas
HPOEKINs
8 Jlunetineie oToOpakerus. | bunmmaeinble hopMbl. Panr 6mmmHeHON hopmbl. JIeBbIe U IpaBbIe
Yacts 2 JBolicTBeHHOE TIpocTpaHCTBO. JInHeiHble GyHKurOHANbI. J{BOHCTBEHHOE
otobpaxenue. Snpo u 00pa3 ABOICTBEHHOTO 0TOOpaskeHHs. MaTpuna
JIBOWCTBEHHOTO OTOOPaKEHUS
9 EBknunoBel mpoctpancTBa | CkanspHOE Npou3BeACHUE U HOpMa. EBKIMIOBEI IPOCTPAHCTBA.
HepagenctBo Komun — BynsikoBckoro. OpTOHOPMHPOBAaHHBIE CUCTEMBI.
[Ipouecc oproronanuzanuu ['pama — [lImuara. OpToroHansHeIe MPOESKIIUU.
OproroHanbHble HOMOIHEHKS. TeopemMa 0 IPOEKUMHU Ha OANPOCTPAHCTBO.
3agauu MUHUMH3ALUH
10 Bekrophsle npoctpancTBa. | AdduHHBIEC TpocTpaHCTBa U adhUHHBIC MOANPOCTpaHCTBA. Pernepsl n
Yacts 3 koopauHATHL. [lapamtensHOCTh U TTepecedeHne ahPUHABIX TOIITPOCTPAHCTB.
B3anMHOe pacnosiokeHue MOAIPOCTPAHCTB
11 Onpenenurenu Bununeitnble n nonunrHeHbIe 0TOOpakeHus. 3HaKoTlepeMeHHbIE (POPMBI.

O0bémHas dopma. Onpenenureab MaTpuilbl. OMpenenuTeNb Kak
3HAKOTIEPEMEHHAs OMIIIMHEHAS (PYHKIUSA cTONO00B. OCHOBHEIE CBOHCTBA
OIIpeNIeJIUTEISL.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

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

Kaxaplii cTyZeHT B TedeHHE BCEro Iepuoja OOydeHHs MOJydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM 3 Jr000i TOUKH, TJIE€ eCTh NOJKIIOUeHHE K ceTH MHTepHeT,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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

Ocnosnas numepamypa:

1. 3a6onorckuii, B. C. JluneitHas anrebpa W aHaJIMTHYECKas TreoMeTpus (y4eOHBIN
KOMIUIEKC) : yueOHoe nocooue / B.C. 3abonoTckuii. — 2-¢ u3., crep. — Mocksa : UTHOPA-M,
2022. — 309 c. — (Bsicmee obpa3oBanue: bakanaBpuar). - ISBN 978-5-16-110519-1. - Tekcr :
anexkTpoHHbIA. - URL: https://znanium.com/catalog/product/1872461.

2. JlutaBpuH, A. B. Jluneiinas anreOpa : ydeOHoe mocobue / A. B. JluraBpun, T. B.
MouceenkoBa. - Kpacnosipck : Cubupckuit dhenepanbubiii ynusepcurer, 2022. - 244 c. - ISBN
978-5-7638-4604-1. - Tekcr : AJIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2092907.

3. lleuos, I'. C. YucneHusle MeTOAblI JUHEHHON anreOpsl : yuebHoe mocodue / I'. C.
[eBnos, O. I'. Kprokosa, b. 1. Mbei3aukoBa. — 3-¢ u3a1. — Mocksa : UTHOPA-M, 2026. — 528
c. - ISBN 978-5-16-016796-1. - Tekcr : AICKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2211865.

Jononnumensnan numepamypa:

1. BypmuctpoBa, E.B. JluneiiHas anreOpa: y4eOHHK W TPAaKTUKYM JUisi BY30B /
E. b. bBypmucrposa, C.TI'. JlobanoB. — Mocksa : M3marensctBo IOpaiit, 2025. — 421 c. —
(Beiciee  oOpazoBanme). — ISBN 978-5-534-15839-7. — Tekct : DSIEKTPOHHBIN //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/560017.

2. Cabwuros, U. X. JIuneiinas anreOpa U aHATUTHYECKASI TEOMETPUS : YIeOHOE TTOCOOHE JIsI
By30B / M. X. CaburoB, A. A. MuxaneB. — 2-e u3[., ucnp. u jon. — Mocksa : M3naTenscTBo
FOpaiir, 2024. — 258 c¢. — (Bricmee oOpazoBanne). — ISBN 978-5-534-08941-7. — Texkcr :
NeKTpoHHBIH  //  OOpazoBarenbHas  matgopma  FOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/539950.

6. MartepuajibHO-TeXHHYECKOe o0ecreyeHne

VYHuBepcUTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JEMCTBYIOIMM MTPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBaroNIeii MpoBeIeHUE BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXJIWCUUIUIMHAPHOW MOATOTOBKH, MNPAKTHUYECKOH M HAy4HO-
UCCIIEIOBATEIbCKON PaboT 00ydaromuXxcs, MPeayCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl TPOBEACHUS 3aHATHI
JEKIMOHHOTO THMA, 3aHATHUM CEMHHApCKOro (MpakTUYECKOro) THIA, T[PYIIOBBIX U
MHAUBUAYAJIbHBIX KOHCYJIbTAIMNA, TEKYIIIETO KOHTPOJISI U MPOMEKYTOUHOM aTTeCTalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOSATENBHOM paboThl U MOMEIIEHUS Il XpaHEHUS U MPO(UITAKTUIECKOTO
obcmykuBaHusl yaeOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHbI CIICIMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHsI, CIyXKAIlUMH JUIs MPEACTaBICHUS y4eOHOH
uH(popMalnu 60JbIION ayIUTOPUH.

N3yueHne qUCUUIUIMHBI (MOAYIsA) 0OecTIieYnBaeTCsl B y4eOHBIX ayIMTOPHSIX, OCHAIICHHBIX:
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— CTOJIaMH U CTYJIbSIMU;

— KOMIIbIOTEPHOW TEXHUKOM;

—  MEXaHWYECKUMHU KaJbKYyJIATOPaAMH;

— CIEeUUaTU3UPOBAHHBIM 000PYI0BAaHUEM, BKIIFOYAs IEMOHCTPAIMOHHOE 000PYI0BaHUE.

[TomemeHust 11k CAMOCTOATEIBLHOM paOOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUIS. MUCHOJIb30BaHUSI WHBAJIWJAMH W JIMIIAMU C OTPAHUYCHHBIMM BO3MOXKHOCTSIMHU 370pPOBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
obecrieueHHEeM  JOCTyNa B JJCKTPOHHYH  HHGOPMAIIMOHHO-0Opa30BaTEIbHYIO  Cpeay
YHuBepcurera.

OOyyarmumMcs MPeaoCTaBIsgeTCss JOCTyn (B TOM 4YHCIE YAAJICHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHeT», JIeKTPOHHBIM pecypcaMm (B TOM
YHUCJIE JJICKTPOHHBIM OMOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpPO(ecCHOHAIBLHBIM 0Oa3zam
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumeHnoBanue nmopraa Cceblika
(u3naHus, Kypca, 10KyMEHTA)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OoubmoTeKa
2. Basa gausbix mus | T-cienuanucTos https://habr.com
3. | ba3a mannbIx ScienceDirect https://www.sciencedirect.com
4. | OdunmaneHbli calT MUHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit @eneparuu

5. | ®enepanbhsiii moprai «Poccuiickoe oopazosanue” | https://www.edu.ru/

6. | Muadopmanmonnas cucrema "Exaunoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTelbHEIM pecypcam"

7. | EnunHas xomekims nudpoBsix obpasoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®denepanbHblii IEHTP HHPOPMALMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeueHr MH(DOPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHHUH
00pa3oBaTeNbHOIO MpoIiecca Mo AUCIUIUINHE (MOIYJII0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMalLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsiemMoe

OnepanuoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapyGesxuoe | nuuensnonHOE
bpaysepsbl:
Sunexc.bpaysep OTEYECTBEHHOE | CBOOOJIHO PACIPOCTPAHAEMOE
Google Chrome 3apyOexHoe CBOOOHO pacIpoCTpaHsieMOe
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIMIEH3HOHHOE
TeXstudio 3apyOexHoe CBOOOHO pacIpoCTpaHseMoe
Adobe Acrobat Reader 3apyOexHoe CBOOOHO pacIpoCTpaHsieMoe
IIporpammHoe o6ecniedeHne 115 IVIAHMPOBAHNUS M Y4eTa BpeMEeHH:
Toggle app | 3apyOexHOe | cBOOOJTHO pacIpOCTpaHsIeMOe
CucreMbl ynpaBJjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapy6exnoe | nurensnonHoe
Cucrtembl ynpapjeHus1 0a3aMHi JaHHBIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | muuensmonHoe
Cucrtembl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | sapyGexxnoe | nuuensmoHHOe

DNEeKTPOHHBIA JOKYMEHT



https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

CnpaBo4YHO-ITPABOBBIE CHCTEMBI:

KoncynbrantlLioc: cripaBouyHO-IpaBOBast OTEUECTBEHHOE | JIMIICH3HOHHOE

crcTeMa

CpencrBa aHTUBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security amnst 6usneca OTEUYECTBEHHOE | JIMIIEH3UOHHOE
Crampmaprasii Russian Edition

Cpenbl pa3padoTKkm:

Visual Studio Code 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIEeMOe
Anaconda 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Robotic Operating System 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
CopelliaSim 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
IlakeThl MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexxHOe CBOOOJIHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apy0eKHOE CBOOOIHO PACIIPOCTPAHIEMOE
Cucrtembl ynpaJjieHust ouoanorpaduyeckoii uHgopmanmeii:

Zotero | 3apyOe)KHOE | CBOOOIHO PaCIpPOCTPaHsIEMOe
CepBHCHI B CITYKOBI:

Bind 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Docker 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMoe

7. MeTtoanuyeckue U OlleHOYHbIE MATEPUAJIBI
MeToanyeckue yKazaHHus I 00y4AOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B mporecce n3ydenust qucuuiumael (Moyisi) «JIuneiiHas anre6pa u reometpusi. Yactp 1.
[TponBuHyTHI ypoBeHb. YacTh 1» B pamMkax TEKYIIEro KOHTPOJS YCIIEBAEMOCTH B Ka)JOM
CeMEeCTpe HMCIIOJIb3YIOTCS TaKue BHIBI YI€OHON paboThl, KaK JICKIHs, CEMHUHAPHI, KOJUIOKBUYMBI,
KOHTPOJIbHBIE paOOTHI U JOMAIIIHUE 33aHNUs, @ TAK)KE Pa3INYHbIE BU/IbI CAMOCTOSITEIHHON PaOOTHI
oOydarolmuxcsi MO 3aJaHuI0 TPENoJaBaTelis, HaIlpaBI€HHbIE Ha pa3BUTHE HABBIKOB
npodeCCHOHATBHON JIEKCHKH, 3aKpeIUieHHe MPaKTUYEeCKUX MPO(ecCHOHATbHBIX KOMIETEHIIHH,
MOOUIPEHNE UHULIUATHB.

Jlexyus — cuUCTEeMaTHYecKoe, IOCJIEI0BATEIbHOE, MOHOJOTHUYECKOE  M3JI0KEHUE
npernoiaBaTeseM yueOHOTo MaTepraa, Kak paBuiio, TEOPETHYECKOTO XapaKTepa.

B mponecce nekuuii peKOMEHIyeTCS BECTH KOHCHEKT JIEKIHUI: KpaTKO M CXEMaTHYHO
(UKCUPOBATH OCHOBHBIC WIEH, BHIBOJBI M OOOOIICHUS JIEKIIMW; BBIIENATH BaXXHBIE MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. HeoO0X0onMMO OTMETUTh BONPOCHI WM MaTepuabl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U TOMBITATECS HAWNTH OTBETHl B PEKOMEHJOBaHHOU nuTeparype. Ecnu
pa3oOpaThCsi B MaTepuane He YAaercsi, CleAyeT c(OpMYIMpPOBaTh BONPOC M 3aJaThb €ro
NPEMo/IaBaTeI0 Ha KOHCYJIBTAIIMH WM BO BPEMSI CEMHUHAPCKOTO (TIPAKTUYECKOTO) 3aHSTHSL.

Cemunap — 310 Qopma yueOHOI esATeTbHOCTH, IPOBOUMAs B Y4eOHOM 3aBEJACHHUH IO
PYKOBOJICTBOM TIPETOJiaBaTelisi, TJ€ CTYACHTHl AaKTUBHO YYacTBYIOT B OOCYXKICHHSX,
MPAKTUYECKHX 3aJaHMsIX U APYruxX (popmax B3aMMOACHCTBHS.

Jlnst ycrentHo# MOJArOTOBKH K CEMUHAPY PEKOMEHYETCS 3apaHee 03HAKOMHUTBCS C TEMOU
3aHATHSI U OCHOBHBIMH MaTepuaiaMH, YTOObI MMETh BO3MOXKHOCTH AaKTHBHO YYacTBOBaTh B
ob6cyxaeHnu. Takke MoJIe3HO MOATOTOBUTH BOIPOCHI M UEH NJIsi OOCYKICHUSI, YTO TIOMOXKET
r1y0Ke TOHATH MaTepHal U MPOIEMOHCTPUPOBATH 3aHHTEPECOBAHHOCTb.

KOJZ]IOKGM)/’M — YCTHBIC OTBC€THI Ha BOITPOCHI, CIMCOK KOTOPBIX M3BECTCH CTYJICHTY 3apaHec,
B nmponecce MOATOTOBKU K KOJUIOKBUYMY HCO6XOI[I/IMO MMpOaHAJIN3UPOBATH yLIC6HBIe
MaTc€pHralibl, O3HAKOMUBIINCH C JICKIUAMU, y‘—Ie6HI/IKaMI/I 1 OOIIOJIHUTCIIbHBIMHU HCTOYHUKAMMH,
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aKLIEHTUPYS BHHMMAaHHE Ha KJIIOYEBBIX Temax. PekoMmeHayercsi co3naTh CTPYKTYpHUPOBAHHBIE
KOHCIIEKTBI, BBIICTISIS OCHOBHBIC WU, TEPMUHBI U (JOPMYIIBL.

Koumponvhasa paboma — nucbMeHHas paboTa ¢ HA0OpOM 3aj]1a4, KOTOPbIE HY>)KHO PEIIUTh 32
OTrpaHMYEHHOE BpeEMSI.

[{enb KOHTPOJIBHOM PabOTHI - MOTYYUTh CHEIMATBbHBIC 3HAHUS 110 OJHON WM HECKOJIBKUM
TE€MaM JUCLUUIUIMHBI (MOAYJIS) U IPOJAEMOHCTPUPOBATh HABBIKM UX MPAKTUYECKOTO IPUMEHEHUS.

Yemuwiii onpoc — 310 popma npoBepKku 3HAHUHM, IPU KOTOPOH CTYJCHT OTBEYAET HAa BOIIPOCHI
IpernoiaBaTess B YCTHOH opme, TEMOHCTPUPYS CBOM 3HAHUS U IIOHUMAHUE TEMBI.

Jns ycnemHoM MOATOTOBKM K YCTHOMY OIIPOCY PEKOMEHAYETCS TIIATENIbHO H3YYUTh
MaTepHaibl 10 TeMe, BKJIIOYas JIEKUWU U y4eOHUKH; CO3[aTh CHHCOK KJIIOUEBBIX BOIPOCOB U
OTBETOB, a TAKXe MPAKTUKOBATHCS B UX IMPOTOBAPUBAHUU BCIYX, UTOOBI YIYUIIUTh YBEPECHHOCTh
U YETKOCTh M3NokeHus. [1oae3H0 Takke 00CyIuTh TEMBI C OJTHOKYPCHUKAMHU, YTOOBI MOIY4UTh
pa3Hble TOUKH 3PEHUS U YIIIyOUTh MOHUMaHHe MaTepHara.

Camocmosmenvrnas paboma — padoTa CTYJEHTOB, HANpaBJIEHHAs Ha YINIyOJIEHHOE
W3YYEHHUE OTJIEIbHBIX TEM U BOIIPOCOB YUYEOHON AUCIMILTUHBI (MOTYIs).

B miporiecce camocTosITenbHOM pabOThI CTYIEHTHI B3aUMOICHCTBYIOT C PEKOMEHI0BAaHHBIMHU
MaTepuaiaMy MPU MUHUMAIIBLHOM y4YacCTHH MpenojiaBatess. 3aauu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIEKTaMu JIKIui (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTepUAJIOB IIAHOB
U TE3UCOB OTBETOB, U3yU€HHUE JOMOJHUTEIbHBIX TEM, BHIMOIHEHHE y4eOHO-UCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

CucremMa OLleHMBAHUA Pe3y/JIbTATOB 00y4YeHHS 10 JUCHUILIMHE (MOAYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBAaHUA CPOPMUPOBAHHOCTH KOMIIETEHUHA 1O
mucuuniaune (Moayaw) ««JIuneiinas aareopa u reomerpusi. Yacrs 1. IlpoaBuHYTbI
ypoBeHb. Hacth 1»

OneHuBaHue YpoBHSA Y4e€OHBIX JOCTIKEHUH, OOyYaroMIMXCs MO TUCIUIUIMHE (MOIYIIO),
OCYIIECTBIISIETCS B BUJE TEKYIIEro KOHTPOJS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTAIlMU B
Ka)KJIOM CEMECTpE.

IIpome:xxyTouHnasi arrectauMsi MO JAUCHUIUIMHE (MOAYIIO) B KaXJIOM CEMECTpE
ocymiecTBisiercss B (opMme IK3amena, TpU OSTOM NPOBOAMUTCA OLIEHKA KOMIETEHIIHH,
c(hOpMHUPOBAHHBIX MO TUCIUILINHE.

I[J'IH OLCHUBAHUWA TCKYHICIO KOHTPOJISI YCIICBACMOCTU U HpOMCH(YTOqHOﬁ aTTeCTalun
HCIIOJIB3YCTCA I[GC}ITI/I68.J'IJ'II>H351 IIKajla OHCHHUBAHUSA, KOTOpAsA COOTHOCUTCA C Tpa,HI/IL[I/IOHHOI>'I
MATUOAUIBHOM IIKAIOH CJICAYIOIUM o6pa30M, €CJIM UHOC HC YKa3aHO B cnnna6yce JUCHUIIIIMHBI.

JecatudasnbHast  [lsaTnéanabHas OO0mas xapakTepHCTHKA pe3yJabTaTa 00y4eHus! 1o
OLICHKA OLICHKA AUCHHILVINHE (MOLYJII0)
10 OT1immyHO CTyIeHT TMOJHOCTHIO BIIAJCET 3HAHUSMHU, W3JI0KECHHBIMHU B
9 OTIUYHO paboueii mporpamMme, 1 TIIyOOKO OCMBICISET AUCHUILINHY. OH
8 OTIMYHO CaMOCTOSITEIbHO U JIOTHUYECKH II0CJIE0BATEIbHO OTBEYAET Ha

BCE BOIIPOCHI, aKIICHTUPYs BHUMaHHE Ha HauboJiee BaXKHOM.
YMeeT aHanM3upoBaTh, CPaBHHUBATH, KIACCH(HUIIMPOBATH,
000011aTh, KOHKPETH3UPOBATH W  CHCTEMAaTH3WPOBATH
W3YYCHHBI MaTepual, BBIJENSS KIIOYEBbIE MOMEHTHI U
yCTaHaBIMBas IMPUYMHHO-CICICTBEHHBIE CBs3W. YeTKo

hopmynupyet OTBETHI, YBEPEHHO WHTEPIPETUPYET
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JlecaTnOAILHAA
OIleHKA

IIaTnoannnLHas
OLICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHusl 1o
JUCHMIIMHE (MOXYJIIO)

pe3yabTaThl aHANU30B U JPYTUX HCCIEIOBaHUM, a TaKxke
pemaer cioxkHble 3amayd. CTyIEeHT XOpOII0 3HAKOM C
METOJIaMH UCCIICIOBAHMS, HEOOXOIUMBIMHU JIJIS IPAKTUYCCKOMN
JESATEIbHOCTH, U YMEET CBS3BIBATh TECOPETHUUYECKUE ACTICKTHI
TUCIIATIINHBI (MOAYIIS) C IPAKTUIECKUMH 3a7jauaMHu.

Xoporiio

Xoporo

Crynent obnajgaer 3HAHHSAMHU TPEAMETa MOYTH B MOTHOM
o0BeMe paboueii MPorpaMMbl U CAMOCTOSTEIBHO, JIOTHYCCKH
MOCJIeIOBATENILHO U BCECTOPOHHE OTBEYAET Ha BCE BOTPOCHI,
AKIICHTUPYS BHUMaHUE Ha HAaMOOJIee 3HAYMMBIX MOMCHTAX.
OH yMmeeT aHaJIM3UPOBaTh, CPABHUBATh, KIIACCU(DUIIUPOBATH,
000011aTh, KOHKPETH3UPOBATh M  CHCTEMAaTH3MPOBATH
M3YYCHHBI MaTepUall, BBIJCHSS €ro KIFOUYEBBIC ACIEKTHI U
yCTaHaBIIUBas MPUYIHHHO-CIICICTBEHHBIC CBSI3H.
@opMyJIMpyeT CBOU OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yJIbTaThl aHAJIW30B W JIPYTHX MCCIECAOBaHUN, a TaKkKe
pelaeT CIIOKHBIE CUTYaAIlMOHHbIC 3a7a4i. CTYJICHT XOPOIIO
3HaKOM C MCTOJaMH HMCCIICAOBAaHUI, HCO6XOILI/IMLIMI/I JJIsL
yMmeer
npeaMeTa ¢ MPaKTUYCCKUMU

HpaKTH‘{CCKOﬁ JCATCIBbHOCTH, n CBA3bIBAaTh

TCOPECTUYCCKUEC ACICKThI

3agadyaMu.

Y 10BIETBOPUTENBHO

Y 10BIETBOPUTENBHO

CryneHt obnaznaet 6a30BbIMH 3HAHUSMH 1O TUCLUIUIMHE, HO

HCIBITBIBAET TPYAHOCTH IPU CaMOCTOSTEIBHBIX OTBETAX M
WCTONB3YeT HEeTOUYHbIe (opMyIupoBKH. B Xome oTBeTOB OH
JOIYCKaeT OIINOKH, Kacarolecs CyTd BonpocoB. CTyneHT
CHOCOOCH penaTh TOIBKO CaMble MPOCTHIE 33]a4 1 BlaJieeT
JIUIITF MUHUMAaJIbHBIM HaO0pOM METOJIOB HCCIIEIOBAHUSI.

He cnaun

He cnaun

He cnaun

CTy,Z[eHT HC OBJIAZCII 00s13aTeNbHBIM MHUHUMYMOM 3HAHUH 10
npeaAMEeTy U HE MOXKCT OTBCTUTb Ha BOIIPOCHI, JAKE CCIIN

npenoagaBaTeiib 3a41acT JOIIOJIHUTCIIBHBIC HaBOJAIIHUEC

BOIIPOCHL.

Jucnuniuza (Moayns) «JIuneiitnas anredpa u reomerpusi. Yacts 1. [IpoiBUHYTHIN ypOBEHB.
YacTb 1» B KaXJI0M ceMecTpe OLIEHUBACTCS CIETYIOIUM 00pa3oM:

AKTHBHOCTb Bec Onucanue

YcTHBIE OMPOCHI 25% | dopma poBEpKH 3HAHUM, TIPU KOTOPOH CTYJICHT OTBEYACT HA BOIPOCHI
npernoiaBarels B yCTHO# (hopMe, TEeMOHCTPHUPYS CBOU 3HAHUS U
MOHMMaHHE TEMbI

KontponsHbie 20% | [IucbmeHHas pabota ¢ HAOOPOM 3ajiay, KOTOPhIC HY>KHO PEIIUTh 3a

paboThI OTpaHUYEHHOE BpeMs

KosutokBuym 25% | YcTHBIC OTBETHI Ha BOITPOCHI, CIUCOK KOTOPBIX 3BECTEH CTYJICHTY 3apaHee

DK3aMeH 30% | [TucbmenHast pabora ¢ HabOpPOM 3a/1a4, KOTOPBIE HY)KHO PELIUTH 32
OrpaHUYEHHOE BPEMsI

®opmy.a pacyéTa UTOTOBOI OIEHKH O JUCHUILIHHE (MOaya10) «JInHeliHas anredpa
u reomerpus. Yacrts 1. [IpoagBuHyTHIH YpoBeHb. HacTh 1»:

IIpoaBUHYTHI YPOBEHD!

«0,25% cpegHee 3a YCTHBIC OIPOCHI

+ 0,2 xcpeanee

3a KOHTPOJIbHBIE paboThI + 0,25 X KoyoKkBUYyM + 0,3 X 3K3aMEHY.
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Tekylnii KOHTPOJIb yCIEBAEMOCTH 00YYAIOLIUXCS MO0 HCHHUILIHHE (MOTYJII0)
IIpumepHBbIe BONPOCHI K KOJJIOKBUYMY

Tema «CucreMbl JIHHEHHBIX YPABHEHU I
— CoBMmecTHasi 1 HECOBMECTHAs CUCTEMa
— OmnpenenénHas u Heonpeaen€HHas CUCTEMA
— OJHOpO/AHAsA U HEOJHOPOHAS CHCTEMA
— Marpuna
— I'maBHast u moOouYHas IUATOHAIN
— DneMeHTapHble MpeoOpa3oBaHusl CTPOK
— CryneH4arblii BUJI MaTPULbI
— I'naBHbBIE U CBOOOHBIEC IEPEMEHHbBIE
— Kak no cryneHuatoMy BUJy HOHATb, YTO CUCTEMA ONpeesieHa?
— CKOJIBKO MOKET OBITh PEIICHUN Yy CUCTEMbI JIMHEHHBIX YpaBHCHUNA?
— IIpsimoit xon anropurMma ["aycca
— OOparssbiit xon anroputMma ["aycca
Tema «Onepauun Hax MaTpULAMI»
— CymmMma matpuig
— Hynesas marpuna
— IIpou3BeneHue MaTpuLbl HA YUCIIO
— IIpousBenenune mMarpuil
— IIpumMep HEKOMMYTATUBHOCTH MAaTPUYHOTIO YMHOKEHHS
— KomMmyTupyromne MaTpuiibl
— Jenurenu Hyns
— HunenoreHTHbIE MaTpUILBI
— TpaHncnioHupoBaHUE MaTpHUIL
— CuMmeTpuyHas MaTpuLa
— Cnen MaTpuisl
— bIiiouyHOE YMHOXEHHE MaTpUIL
— YMHOXXEHHE Ha IMaroHaJIbHYIO MAaTpPUILy
— TpancnioHupoBaHuEe OT MPOU3BEACHUS MaTPULL
— Cnen OT IPOU3BEIACHMS MATPULL
Tema «O0paTnbie MaTpunbl. MaTpuyuHbIe YpaBHEHUN»
— EnuHnunas matpuna
— OOparHas MaTpuIa
— Marpunsl snemMeHTapHbIx npeodpazoBanuii |, 11, 111 Tunos m ux obpaTHbIe
— IloacraHoBKa MaTpHIlbl B MHOTOWIEH
— Marpuisl, KOMMYTUPYIOIUE C IUArOHATBHONW MaTPUIIEH C Pa3HBIMU YUCIIAMHU Ha
JaroHajiu
— Krnaccudukanus cuctem JMHEHHbIX ypaBHEHUH
— CB#3b oOpallleHus: MaTpUIl C YMHO)KEHHEM M TPaHCIIOHUPOBAHHEM
— DKBUBAJICHTHBIE YCIIOBHSI 00paTUMOCTU MaTPHIIbI

— TlomcTaHOBKa B MHOTOYJICH MaTPHUITHI C_lAC
— Anroput™m noucka oOpaTHOH M MPOBEPKU 0OPaTUMOCTHU
— Anroputm peuieHus ypasHenuit AX = B
— CBs13p 00paleHus MaTPHUILL C YMHOKEHHUEM M TPAHCTIOHHPOBAHUEM
— TonbKo KBaJpaTHbIE MATPHUIIBI OOPATUMBI
Tema «LU-pa3noxenue»
— LU-paznoxenne
Tema «BekTopHbIe mpocTpaHcTBaY
— BekropHoe mpocTpaHCTBO
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— IIpuMep BEKTOPHOTO MpOCTpaHCTBA oTmHunbli ot RN mmm Matpu
— IloanpocTpaHCTBO BEKTOPHOTO IIPOCTPAaHCTBA
— JIuneiHas KOMOMHAIIMS BEKTOPOB
— JIuHeHO He3aBUCUMBIN HabOp BEKTOPOB
— KosnmneapHbie BEKTOPBI
— KoMinanapHsie BEKTOPBI
— JluneiiHast 000JI0YKa CUCTEMBI BEKTOPOB
— Ilopoxnaromias cucteMa BEKTOPOB
— basuc
— Pa3MepHOCTh BEKTOPHOI'O MPOCTPAHCTBA
— Koopaunatsl BekTopa B 6asuce
— Marpuna nepexoaa Mexay 0azucamu
— Kputepuit noanpoctpancTBa
— JlocTaToyHoe yciaoBrE TMHEHHON 3aBUCHMOCTH B N-MEPHOM IIPOCTPAHCTBE
— Tpu 5KBUBAJICHTHBIX YCJIOBMS AJs 6a3uca B N-MEPHOM IPOCTPAHCTBE
— Kpurepuil noanpocrpancTsa
— CoBnazeHue pa3MepoB 0a3HcoB
— AnroputMm BbleTeHUs 0a3uca U3 CUCTEMbI BEKTOPOB
— AJNroputMm BblJeNeHHs 6a3uca U3 CUCTEMbI BEKTOPOB
— AJNTrOpUTM JOTOJIHEHHUS JIMHEWHO HE3aBUCUMOM CHCTEMBI 10 Oa3uca
Tema «Onpenenaurenn MaTpum»
— Omnpenenutenu Matpuilbl 2 Ha 2 1 3 Ha 3
— | j-BIif MHHOP MaTpPHUI[BI
— 1 J-oe anredpanyecKoe JAONOJHEHUE MATPHIIBI
— HesbIpoxneHHas maTpuna
— IIpucoenuuénnas marpuna
— DopMyiia pa3ioKEHUs OIPENEIUTENS 110 CTPOKE
— V3meHeHue onpeaenuTens Ipyu JIEMEHTapHbIX TPeoOpa30BaHUIX
— OnpenenuTens TPAaHCIIOHUPOBAHHOW MAaTPHIIbI
— OmnpenenuTenb TPOU3BEIEHUS MATPUIL]
— Kputepuii o6patumMocTi B TEpMHHAX OINpENeIUTENs
— OmnpenenuTenb BEPXHETPEYTOJIBHOM U HUKHETPEYTOJIbHOU MaTPHI]
— CBs3b TMHEWHOHN 3aBUCUMOCTH U ONPEICIIUTEINS
— JIMHEMHOCTh OIpPENEIUTEINS 10 CTPOKE
— Mertoa Kpamepa
— Omnpenenutens 0OpaTHOM MaTpUIIbI
— SIBHBIE popMyIIBI 00paTHOM MaTpUIlbl (Yepe3 anreOpanyecKkue TOTOTHEHMS)
— OnpenenuTens TPOU3BEIECHUS MATPUL]
— Kpurepnii 00paTUMOCTH B TEPMUHAX OMPEICIUTEINS
— Metogn Kpamepa
— Omnpenenutesb 0OpaTHON MaTPUIIbI
— SIBHBIE POPMYIIBI OOpATHON MaTPHUIIBI
— Omnpenenurens Bannepmonaa
Tema «®@yngameHnTajbHasi CHCTEMA peLleHHi»
— CTpOYHBIN paHI MAaTPHUILIbI
— ba3ucHblil MUHOD
— DyHJaMeHTaJbHas CUCTEMa PELICHUN
— TpuBunanbHas OLEHKA HA PAaHT MaTPUILIbI
— Teopema o 6a3ucHOM MHUHOpPE
— Hanuune HeHyEBOTrO pelieHHsl CUCTEMBI B TEpPMUHAX paHra
— Pa3MepHOCTh MpoCcTpaHCcTBa peICHUN OTHOPOIHON CUCTEMBI
— CBs3b pelIeHn 0OTHOPOJHON U HEOJAHOPOIAHON CHUCTEMBI
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— Teopema Kponekepa-Kanennu
— Pa3smepnocts ®CP
— Hannune HeHyneBoro pemeHust CUCTeMbl B TEPMHHAX paHIa
— Teopema Kponekepa-Kanemm
Tema «Cymma u nnepeceyeHue NoAMPOCTPAHCTB
— llepeceuenne mOAIIPOCTPAHCTB
— IIpumep, xorga oObeMHEHHE NOAIPOCTPAHCTB — HE MOANPOCTPAHCTBO
— CyMMa noAnpocTpaHCTB
— Ilpsamas cymMMa ABYX HOANPOCTPAHCTB
— Teopema o HemoTHOM Oa3uce
— CB#3b pa3MEpPHOCTH CYMMBI U IlepecedeHus noanpocrpancts (Popmyia ['paccmana)
— Anroputm nnoucka @CP
— AJNTOpUTM MOUCKA CKEJIETHOTO Pa3IOKEHUS

IIpumepHBbIe TeMBbI JAJ151 YCTHOTO ONpoca

KoMmmiiekcHbIe 4ucaa

1. Yto Takoe KOMIUIEKCHOE YMCJIO U KaK OHO 3alMChIBACTCS B ainredpandeckoit popme?
OO0ObsicHUTE, YTO O3HAYAIOT ACUCTBUTENbHASI U MHUMAS YaCTH.

2. Kaxk mpencraBuTh KOMIUIEKCHOE YUCIIO B TpUTOHOMeTprYeckoii popme? Onummnre, Kak
HalTH MOJYJIb U apryMEHT YHuCIIa.

3. Uto Ha3BIBaETCS KOMIUICKCHO COMPsDKEHHBIM unciioM? Kak 0HO CBSI3aHO ¢ MCXOHBIM
YHCJIOM Ha KOMIUIEKCHOM IIOCKOCTH?

4. Kak reoMeTpu4ecKkd HHTEPIPETUPYETCS MOAYIb KOMIUIEKCHOro yncia? OObsicHUTE,
II04EeMY MOAYJIb IIPOU3BEIACHUS JBYX YUCEN PABEH IPOU3BEICHHUIO UX MOJYJICH.

5. B uém cocrout popmyna Myaspa? Kak oHa ucnonb3yercst yisl BO3BEACHHUS
KOMILJIEKCHOTO YKCJIa B HATypaIbHYIO CTENEHb?

6. Kaxk u3Brekaercs KOpPCHb N-H CTEIEHU U3 KOMILIEKCHOTO uncia? CKOJIBKO CYHICCTBYCT
3HAYCHUU M KaK OHH pacroJiararorcsa Ha IUIOCKOCTH?

7. TloyeMy KOpHHU U3 €UHUIIBI 00Pa3yloT PaBUIIbHBIA MHOTOYTOJIbHUK Ha KOMITJIEKCHOM
1ockocTu? OOBSICHUTE ¢ TEOMETPUUECKON TOUKHU 3PEHUS.

8. Kak u3MeHsI0TCs MOAYJb U apTYMEHT KOMITJIEKCHOTO YUCJIa MIPU YMHOKEHUHU JABYX
Yuces B TPUTOHOMETpUUYecKon popme?

9. Kak comnpsikeHue BIUSET HA apTyMEHT U MOJTIYJIb KOMIUIEKCHOTO uuciia? OOBICHUTE, KaK
compsikeHHe BeIET ceOsl MPH CI0KEHUN U YMHOKEHUH.

10. YTo nporcXoUT ¢ KOMITJIEKCHBIM YHCIIOM, JISKALIUM Ha €TUHUYHONU OKPYXHOCTH, IPU
B3SITHUM 00paTHOTO 3HaueHus1? Kak 3To cBA3aHO C onepanuen ConpsKeHus?

Marpuubi

1. Tlepeuncnure OCHOBHBIE CBOMCTBA MAaTPHUUHBIX ONepalyii (CloKeHHEe, YMHOKEHHE) U
MIPUBEIUTE IPUMEPHI UX IPUMEHEHHS K CUCTEMAaM JIMHENHBIX YPaBHEHUM.

2. Yro Takoe 00paTUMOCTh MAaTPHIIBI U KaK €€ MPOBEPHUTH C TIOMOIIBIO 3JIEMEHTaPHBIX
npeoOpa3oBaHuit?

3. Onumure mecTh SKBUBAJICHTHBIX OHpeHGHCHI/Iﬁ HEBBIPOXKJACHHOCTH MAaTPHUIIbI U
00BACHUTE UX CICICTBUA.

4. Kak naiitn LU-paznoxeHnrne MaTpHUIlbl ¥ 3a9€M OHO HCTIONB3YETCs TTPU PEIICHUH CUCTEM?

5. IlpuBeaute npumMep MacCOBOIO PELLIEHUSI CUCTEM JTMHEHHBIX YPABHEHUH C TIOMOIIIbIO
00paTHOW MaTpHIIbI.
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6. Kak ucnonb3oBath MeTon ["aycca mist moucka oOpaTHoi Matpuiibl? [TokaxuTe Ha
MmaTpuue 2x2.

7. OObsacHuUTE 6110uHBIC (POPMYIIBI YMHOKEHHUS MAaTPHUI] U X IPUMEHEHUE B BBIYUCICHHUSX.

8. Uto Takoe MOJIMHOMHUAILHOE UCUHNCIIEHUE OT MaTpul U KakK OHO CBA3aHO C
CYII€ECTBOBAHUEM MHOT'OYJICHA, 3aHYJISIOIICTO ManI/II_IY?

9. Omnuiure MCTO BOCCTAaHOBJICHUA I'NTaBHBIX MMIEPEMEHHBIX YEPE3 MHOKECTBO peH_IeHI/Iﬁ
CHUCTCMBEI.

10. Kak o1leHUTh CTETIeHb MUHUMAIBHOT'O MHOTOYJICHA MATPHIIBI ¥ IIOYEMY OHA HE MOKET
OBITH OOJIBIIIE pa3Mepa MaTPUILBI?

JInHeilHBIE cCHCTEMBI

1. Yro Ha3piBaeTCA MaTpULIEH CUCTEMBI JIMHEWHBIX YPAaBHEHUH U KaK OHA CBs3aHa C
ko3 purmeHTaMu Mpu HEM3BECTHBIX ?

2. UYewm pacmupeHHast MaTpUIla CHCTEMBbI OTJIMYaeTCsl OT 00bIuHOM MaTpulbl? Kak oHa
HCIIOJIb3YETCSI IPU PELIEHUU cucTeM?

3. Uro Takoe 0IHOPOIHAS CHCTeMa JIMHEHHBIX ypaBHeHH? Beeraa au oHa nmeer
peuiexHue?

4. Yro 03HaYaeT, YTO CUCTEMA YpaBHEHMH sABJseTCs HEOAHOPoAHOM? Kak cBs3aHBbI
pelIeHNs HEOJHOPOAHON CUCTEMbI U COOTBETCTBYIOLIEH OHOPOIHON?

5. Kak onpenensiercst pyHIaMeHTAIbHAS CUCTEMA PEIICHUIA OJTHOPOIHON CHCTEMBI?
CKOJBKO pelieHuil B He€ BXOIUT?

6. Tlouemy obliee pereHrue HEOAHOPOTHON CHCTEMBI CKIIAIBIBACTCS M3 YACTHOTO PEIICHHUS
¥ OOIIETO PENICHUS OJTHOPOIHON?

7. Kak paHr MaTpHIlbl CHCTEMBI BIUSET HA KOJIMYECTBO CBOOOIHBIX MIEPEMEHHBIX 1
pPa3MEepHOCTh MPOCTPAHCTBA PEUICHUI OJHOPOTHONU CUCTEMBI?

8. Mosker 11 OJHOPOIHAS CHCTeMa UMETh €IMHCTBEHHOE perienne? Ecnu 1a — mpu kakom
YCIIOBHH?

9. OOBsACHUTE, KaK IO PACHIMPEHHON MaTPHUIIE CUCTEMBI ONPEICITUTh, COBMECTHA JIH
CUCTEMA ypaBHEHUM.

10. Kak cTpoutcs of1iee pereHnue 0HOPOIHON CUCTEMBbI C UCIIOJIb30BaHHEM
¢dbyHIameHTalIbHON cucteMsbl pemieHuii? [IpuBennTe ciioBecHOE oNMcaHue mpoiecca.

Omnpeneanrenu

1. Yro Takoe ompeaenuTenb KBaAPATHOW MAaTPUIIBI U KaK BRIYUCIUTD €ro JJIs MaTpUIl
nopsiika 2 u 3?7

2. Kax usMmeHsieTcs onpeaeuTeb MPH TPAHCTIOHUPOBAHUN MATPHIIBI?

3. OOBsCHHUTE MMOBEICHUE OTPEICITUTEINS, €CITH MaTPHIIA IMEET CTPOKY HJITH CTOJIOCT] U3
HYJIEH.

4. YTO MPOUCXOTUT C OTMPEICIUTENEM, €CIIA CTPOKY (CTOJIOEI) YMHOXKHUTH HA YUCIIO WU
Pa3oXUTh B CyMMYy?

5. Tlouemy ompenenuTesb paBeH HYIIO, €CJIA IBE CTPOKH (CTOIOIA) OJUHAKOBHI?

6. Kak Bmusier mpubaBiieHHe K CTPOKE IPYToil, YMHO)KEHHOW Ha YMCII0, HA 3HAYCHUE
onpeaenuTens’?

7. OHI/II_HI/ITG, KaK IEPECTAaHOBKA IBYX CTPOK MCHACT 3HAK OIIPCACIIUTCIIA.

8. BBI‘{I/ICJ'II/IT (] OHpCILCJ'II/ITCJ'IL BerHeTpeyroanoﬁ ManI/II_IBI n 06I>SICHI/ITC O6IJ_IYIO
Gopmyy.
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9. Yro Takoe anredpanyecKue JAOMOIHEHNS M KaK UX HCIIOIb30BaTh IS Pa3IOKEHHS
ONPEAEIUTEINS 110 CTPOKE?

10. IpuBeaure dpopmyny Kpamepa aist perieHus: CHCTeMbl M 0OBSCHUTE €€ CBA3H C
OIIPEICTTUTEIIEM.

BeKTopHLIe NMPpOCTPaHCTBa

1. Yro Takoe BEKTOPHOE MPOCTPAHCTBO U noanpocTpanctBo? [IpuBenure npumepsl.

2. OObsSCHUTE MMOHITHUS TUHEHHON KOMOUHAIINY, TMHECHHON 3aBUCUMOCTH 1 HE3aBUCUMOCTHU
BEKTOPOB.

3. Uro Takoe mopokaaromias CUCTeMa M JIMHEeHas 000JI0YKa MOAMHOXKeCTBa?
4. Tlepeuncnure TpU SKBUBAICHTHBIX OINpECICHHs 0a3uca BEKTOPHOTO IPOCTPAHCTBA.

5. Kak ompenenuts pa3MepHOCTh BEKTOPHOTO IPOCTPAHCTBA U UTO TAKOE KOHEUHOMEPHBIE
npocTpaHcTBa’?

6. OnumuTe Mporecc CMEHbl KOOPIUHAT P MEPeXo/ie OT OJHOT0 0asnca K Ipyromy ¢
MOMOIIbIO MAaTPUIIBI IIEPEXO0/Ia.

7. Hoquy MHOXCCTBO peI_HCHI/Iﬁ O,Z[HOpOI[HOﬁ CHUCTCMBI ABJISICTCA HOHHpOCTpaHCTBOM?

8. Urto Takoe cymMMa JIBYX MOANPOCTPAHCTB U KaK CBA3aHBI UX Pa3MEPHOCTH C
nepeceyeHuem?

9. OObsacHuTe nouarue ahpGUHHOTO MPOCTPAHCTBA M PEIIEPOB IS 3aJaHUS KOOPIUHAT.

10. OmpenenuTe B3aUMHOE PACIIONIOKCHHIE IBYX TOIIPOCTPAHCTB (HapuMmep,
NapajuIeIbHOCTh WU TIEPECCUCHHUE).

Panrn

1. Yto Takoe paHT KOHEYHOW CHCTEMBI BEKTOPOB M KaK OH CBSI3aH C Pa3MEPHOCTHIO
JIMHEWMHON 000JIOUKH?

N

B uéMm pa3zHuIia MeXay CTPOYHBIM U CTOJIOIOBBIM PAaHTOM MaTpPHUIIbI?

OO0ObsicHUTE, TOYEMY PAHT HE U3MEHSETCS MPU dIIEMEHTAPHBIX MTPEOOPa30BAHUAX CTPOK U
CTOJIOI[OB.

Uro Takoe 0a3MCHBIN MUHOD U KaK €ro pa3Mep CBsI3aH C paHI'OM MaTpHULIbI?
[TpuBenute npumep Matpuisl panra O u pasra 1, 1 00bSICHUTE X CBOICTBA.
Kak BBIYMCINTB PaHT MaTpPUIbl C TOMOIIbIO IPUBEACHUS K CTYIEHYaTOMY BUY?
MoskeT 11 paHr CUCTEMBI BEKTOPOB IPEBBIIIATH YUCIIO BEKTOpoB? OOOCHYMTE.

CBspKMTE paHT MaTPULbI C CYIIECTBOBAHUEM PEILICHUN CUCTEMBI JIMHEWHBIX YPaBHEHUH.

© o N ks

UTO NpOUCXOAUT C PAHTOM MPHU TPAHCTIOHUPOBAHUN MATPHULIbI?

10. PemmTe 3amavy: HalaUTE paHT MAaTPHUIHI U OOBSCHUTE, TIOYEMY OH PaBEeH
OIPEIEIEHHOMY 3HAYCHHUIO.

JInHeiiHble 0TOOpaKeHUsI

1. Yro Takoe nuHeitHOE 0TOOpakeHNE U N30MOP(PU3M MEX]Ty BEKTOPHBIMU
IIPOCTPAHCTBAMMU?

2. OOBsCHUTE ONEpaluy Ha JIHHEHHBIX OTOOPAKEHUSAX M IT0YeMY OHU 00pa3ylOT BEKTOPHOE
MPOCTPAHCTBO.

3. Kak nmoctpouts Matpuily TMHEHHOTO0 OTOOpaKEHUSI OTHOCUTEIBHO Oa3uca?
4. Onumure NpoLecc 3aMeHbl MaTPHUIbl OTOOPAKEHUS ITPU CMEHE OA3HCOB.
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5. Yro Takoe o0pa3 u AaPO IMHEHHOTO OTOOPAKEHHUSI, U KaK OHU CBSI3aHBI C
HUHBEKTUBHOCTHIO N CIOp'beKTI/IBHOCTBIO?

6. Jlokaxure, 4TO pa3MEPHOCTh 00pa3a ILIFOC Pa3MEPHOCTH SIpa paBHA Pa3MEPHOCTH
00J1acTi onpeeNeHus.

7. Kaxk knaccuuuupoBaTh JIMHEHHbIE 0TOOpaxeHHs (MHBEKTUBHBIE, CIOPHEKTHUBHBIE,
OueKkTUBHBIC)?

8. Uro Takoe JBOWCTBEHHOE MPOCTPAHCTBO V* U IBOMCTBEHHBIN Oazuc?
9. IIpuBenure nmpumep npoekuu U 00bsicHuTe hopmyiny «BABAY.
10. CBspKuUTE paHT MPOU3BEICHHUS MATPHUI] C PAHTAMU COMHOXHTEIICH.

EBKJIMI0BBI NPOCTPAHCTBA

1. Yro Ha3bIBaeTCs CKAISAPHBIM IPOU3BEICHUEM B BEKTOPHOM IPOCTPAHCTBE U KaK OHO
CBSI3aHO C IOHSATUEM YIJIa MEXy BEKTOpaMu?

2. Kak onpenensiercss HopMa BeKTopa uepe3 cKasipHoe nmpousseaeHue? Kakos eé
T€OMETPUYECKUI CMBICI?

3. Yto Takoe eBKINI0BO npocTpaHcTBo? [IpuBenure npumep u 0ObICHUTE, YEM OHO
OTJIMYAETCS OT IPOU3BOJBLHOIO BEKTOPHOT'O POCTPAHCTBA.

4. B uém coctout HepaBeHCTBO Koin — ByHAKOBCKOro M Kakyro HHQOpPMAIIMIO O BEKTOpax
OHO faét?

5. Yto 03HAYaeT, 4TO cucTeMa BEKTOPOB SBISETCSI OPTOHOPMUPOBaHHOI? Kakue
npeumMyliecTsa Ja€t paboTa ¢ TaKUMH CUCTEMaMU?

6. OmnummuTte npornecc oproronanu3anuu ['pama — IlImuara. Kak ¢ ero momomisio
HOCTPOUTh OPTOTOHANIBHBINA 06a31C U3 IPOU3BOJILHOM JIMHEHHO HE3aBUCUMON CHCTEMBI?

7. Yro Takoe OpTOroHaNbHas MPOEKIMs BeKTopa Ha noanpoctpancTBo? Kak oHa cBsizaHa ¢
KpaT4yallIMM pacCTOSHUEM J0 3TOr0 NOANPOCTpaHCTBA?

8. Uro Ha3bIBaeTCs OPTOTOHAIBHBIM JIOTIOTHEHUEM o npocTpancTBa? Kak cBsizaHbl
pa3MEpHOCTH MOJAIPOCTPAHCTBA U €T0 OPTOTOHAIBHOIO AOMOJHEHUS?

9. CdopmynupyiiTe TeOpeMy O MPOEKIMH BEKTOpa Ha 3aMKHYTOE MOAMPOCTPaHCTBO. Kak
OHa MCTOJIb3YeTCs MPHU PEIICHUH 3a7a4 MPUOJIKEHNs?

10. Kak 3aaua HaX0XKI€HUS MUHUMAJIBHOTO PAaCCTOSIHUS OT TOYKH JI0 TTOITPOCTPAHCTBA
CBOJIUTCS K OPTOTOHAJIbHOM NMpoekuun? [IpuBeaure npumep Takou 3aaayuu.

IIpumepHbIe 3a1aHNS 1JIs1 KOHTPOJIbHON PadoThI

1. Peumn cuctemy AX = B, rae

2. Bemumm 6a3uc pemennii (PCP) cooTBeTcTBYIOMICH 01HOPOIHOM crucTeMbl AX = O;
Haiiqu pereHust HeoJHOPOTHOM CUCTEMBI IMHEWHBIX ypaBHEHHH AX = D.
3anumm peutenus HeogHopoanoit CJIY uepez @CP, uepes 6a3uc, rae
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3. Jlana marpuma A € M3 3(R).

2 4 -2
1 -1

A= 2
6 -3 —6

1. Haiinu LU-pa3noxxenue ms A.
2. Haiinu pa3noxeHue A B IpOU3BEIEHUE 3JIEMEHTAPHBIX MATpPHULL.
3. Haiinu onpenenutens Matpuibl A.

4.

3anuIy MaTpHIly THHEHHOTo omepaTopa moBopota Ha 30 rpaaycos B R,

5. B npoctpancTse R® 3a1anbI BEKTOpHI

|

w

s

[

Il

|
L )

M3 = 6

-3 =] 2
, V] = 3 |.,vo
-1 1 |

1. TIposeps, uro f1, f2, f3 bopmupyror 6asuc B R®.
2. Haiigu maTpuity nepexoja ot ctanaaptHoro 0aszuca {e1, €2, €3} k 6azucy {f1, f, fa} u
MaTpHIly [epexojia B 00paTHOM HalpaBICHHUH.
3. Haiinm xoopauHaTel BEKTOpOB V1 1 V2 B 6asuce {f1, f2, f3}.
6. IIpoBeps, ABIsicTCs 1M OTOOpakeHue TuHEHHBIM. ¢ R[X]<4 — R[X]<4, rue

o(f) =+ 1(2) - fg + (fh)’
g=2+x+x,h=x+x?

7. Tlocuwuraii onpenenutesnp Marpuibl A € My n(R):

r 1 1
x 1

A= )
el T

3aganus AJs1 NPOMEKYTOYHOM aTTeCTAIlUM MO AUcUUILIHHe (MoayJiio) 1 cemecTp

Ne n/nn 3aganne OT1Ber Komnerenuus
1. Hangu paHr matpuubl: 1 [K-1
1. 2
A= o 4l
2. 2 MK-1
Haigu paHr cuctemsl Bektopos B [R=:
V 1 V 2 AY 1
1= , Vo= , V3=
£k 2 S ¥ Lg
3. ) ) » 4 OIK-1
Hanau cnen o6patHon mMatpuusl A~ " K
. [2 3
()
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4. Hangu cobcTBEeHHbIE 3HaYEeHUs MaTpuULbl AQ, ecnu 19 OIlK-4
-1 4
A=
-1 —1
B oTBeT BBIMMIIM /IBa YKCIa B IOPSIIKE BO3PACTAHUS Y€PE3 TOUKY C
3amaToi u 6e3 mpooenos.
Hawmamn cymmy anemenTos matpuupl X :
5. 13 [K-1
1 0\. (24
X = :
0 2 6 8
B OTBET BbINULLM UCKOMYHO CYMMY.
6. Haigu KoCHHYC yTNa Mex/ay BeKTopamu: 0,5/0.5 IK-1
"= ’ V=
(L) V3
OTseT 3anKium B Buae ASCHRTUNHON APOoGK, OKPYrNKE A0 ABYX 3HAKOE NOCNE 3aNATON,
7. 20 [K-1
Boumcm tr(A) + tr(B) + det(A), ecrm:
4 2 -7 1
= ~ 2l B ==
8. Beruncnu ckansipHOE NPOU3BENEHUE BEKTOPOB U U V, ECIIH U3BECTHO, 35 [K-1
yto [|u]| = 10, lIvVll = 7 u yron Mexay HuMu paBeH 60e.
9. S 1 OIIK-4
[ana matpuua A. Hanagum eé onpegenurens:
2 3
(9
10. Hatinu pasmepHOCTb IPOCTPAHCTBA PEIIEHUS YPaBHEHUS: 2 [K-1

X1+ X2+ X3=0.

DNEeKTPOHHBIA JOKYMEHT




11. Hanau cofcTeeHKbME IHAUEHUA W COBCTEEHHLIE BEXTOPa MaTpru 1, ecnn 0;2 OIIK-1
1 -1
A= i
B oTeeT BLINMILKM COBCTBEHHNIE 3HAUSHNA YEPE3 TOUKY C 3aNSTON, B NOPAAKE BO3PaCTaHWA,
Ge3 npoGenos,
12. Pelun cucTemMy NUHENHBIX YpaBHEHW 2;1 IIK-1

1+ 39 =3,

.l‘1—1?Q=1.

B OTBET BbINULLK PeLLeHUe T, Yepes TouUKy C 3anaToin u 6e3 Nnpo6enos.

OJEeKTPOHHBIN JIOKYMEHT
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