[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

OV0: Makcumos Anexcelt bop T HMC TEPCTBO HAYKHW U BBICIHIEIO OBPA3OBAHUS

[LomKHOCTb: AMPEKTOp ienapTamMeHTa no 06pa3oBaTesibHgy CEHA =
[ata nognucanus: 23.10.2023 17:16:08 % HLCKON PEAEPALIHN

YHMKaNbHbII NPOrpaMMHbIi
8db180d1a3f02ac9e60521a5672742735c18b1d6 _ ~BbICLIETO 0bpa3oBaHuMsI

%epanbﬂoe ToCy1apCTBCHHOG aBTOHOMHOC 06pasoBaTeanoe YUPCIKACHUC

MOCKOBEKHHHOAN TEXHUUECKU YHUBEPCUTET»

-

>

5

“

%

YTBEPHJIAIO)

Hexan daxyanrera

A HHEOPSRUMGHABIX TEXHOIOIHIT
e LT Jdemmnon
30 SFaBrycra 2021 1

-

=
e

PABOYASA ITPOI'PAMMA JTUCHHUITJINHBI

«/IuHeiiHas anredpa u PyHKIIUM HECKOJIbKHUX MePeMeHHbIX)

Hanpasnenue noaroToBku

10.05.03 «MupopmannonHasi 6€301aCHOCTbL ABTOMATU3UPOBAHHBIX CHCTEM))

HaHpaBHCHHOCTB OATOTOBKH

«be30macHOCTb OTKPBITHIX HH(POPMALMOHHBIX CHCTEM)

KBanudukanus (cTeneHb) BHITYCKHUKA
Crnennanuct no 3amure HHpopmManuu

®opma o0yueHus
OuHnas

I'ox mpuema 2021

Mocksa 2021 r.



1. Ilesu ocBOEHHS TMCUMILTHHBI

K 0CHOBHBIM HeJISIM OCBOEHUS TUCHMILINHGI «/InHeiiHast anredpa U pyHKIHUHM HECKOJIbKHX
nepeMeHHBbIX» CJIe1yeT OTHECTH:

(dhopMHUpOBaHKE JTUYHOCTH CTYJEHTA, €T0 MHTEJUIEKTa M YMEHHUSI JIOTHUECKH ¥ aJITOPUTMHUUECKHU
MBICJIUTE;
Hay4yHOEe 0OOCHOBAaHME MOHSTHI JTMHEWHOUN anreOpbl, MepBble CBEICHUS O KOTOPBIX JAIOTCS B
CpeaHel 1IKOJIE;
3HAKOMCTBO C (PyHIaMEHTAJIbHBIMH METOJIaMU KCCIICIOBAHUS, aHAIU3a U MIPUMEHEHUS
MaTeMaTHYeCKUX MOJENIed Jig OLUEHKH COCTOSHUS M NPOrHO3a Pa3BUTUS  SIBIICHUU U
MIPOIIECCOB..

K ocHOBHBIM 3aa4yaM 0CBOEHUS NUCLHUILUIMHBI «/InHeliHas anredpa U QyHKIMH HECKOJIbKHX
NePpeMEHHBIX)» CIIEyeT OTHECTH:

B pesynaprate u3yueHus oOydaromuiics JOJIKEH:

3HATD!

METObI TUHEHHON anreOphl;

BHJIbI M CBOMCTBA MaTpPHI], CHCTEMbI JJMHEHHBIX alreOpanvdecKux ypaBHeHHH, N-MepHOe
JMHEHHOE MPOCTPAHCTBO, BEKTOPHI U JIMHEHHBIC ONepalluy HaJ HUMHU;

OCHOBBI TUHEHHOW anreOpbl, HEOOXOAUMBIC JUIS PELICHUS MPAKTUYSCKUX 3a/1a4;

yMeTb:

WCIIOJIb30BAaTh alapar JIMHEHHOMN aareOpsl;
OPUMEHATh ~ METOJbl MATEMATUYCCKOTO MOJICITUPOBAHHMS [JIs1  PEIICHHSI TPAKTHYCCKIX
3a/1a4;

BJIAJETh.

HaBbIKaMU PCUICHUA 3a1a4 JIMHEHOM anre6pLI;

HaBbIKaMU THNPUMCHCHHA COBPCMCHHOI'O MAaTEMATUUCCKOTO HHCTPYMCHTAPUA JIsd PCUHICHUA
MPAaKTUYCCKUX 3a1aa4;

MeTOHHKOﬁ IMOCTPOCHHA, aHaIM3a n IMPUMCHCHUA MATCMATHYCCKHUX MOI[GJ'ICIZ JIIA
OLCHKHU COCTOSAHUSA U MMPOrHO3a pa3BUTUSA SIBIICHUH U MponecCcoB.

2. Mecto nucuumiauabl B cTpyktype OOII cnennanurera

Juciunnuna «JInneiiHas anredpa 1 QyHKIUH HECKOJIbKHX NepeMeHHBIX»

OTHOCHTCS K YHCITY MPO(heCcCHOHANBHBIX YUEeOHBIX TUCIUIUINH 6a3oBoi yactu b.1.17 61oka b1.1
OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMBbl CIIELUAINTETA.

Jucnunnuna «JInHeiiHas ajaredpa U YHKIMH HECKOJBKUX NePeMEeHHBIX»
B3aUMOCBS3aHa JIOTUYECKH U COJEPKATEIBHO-METOAUYECKH CO CIEAYIOIUMU IUCLHUILNIMHAMUA W

npaktukamu OOIL: «MaTtemaTuueckuii aHaJInu3».

3. IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs MO JUCHUIIHHE (MOAYJII0),

COOTHEeCEHHbIE ¢ MIIAHUPYEMbIMHU pe3yJIbTaTaMHU 0CBOEHHS 00pa30BaTeIbHOI IPOrpaMMBbl.

B pesynbraTe OCcBOEHMsS AMCUUIUIMHBI (MOAYyJs) y oOydaromuxcs (OpMHUPYIOTCS CIIEAYIOLIHe
KOMIIETEHIIMH U JOJDKHBI OBITh JOCTUTHYTHI CIIEAYIOLIUE pe3yIbTaThl 00y4eHHUs KaK 3Tan (pOpMHUPOBAHUS

COOTBETCTBYIOIIUX KOMIIETEHLIHN:

KOMIICTCHIIMHA mporpamMmabl 06y‘{al0HII/II710ﬂ AUCHUILIHHE

B pe3yabTaTe ocBOCHUS
Kon o0pa3oBaTeIbHOIM Ilepeyens NJIaHUPYeEMBIX pPe3yJbTATOB 00y4eHHs M0

JOJIZKEeH 00J1a1aTh




3HATH:

- METO/IbI JINHEHHOH anreOpsl;

- BUZIBI U CBOMCTBA MaTpHL, CUCTEMbI TMHEHHBIX
AQHAIUTUYECKUX YpaBHEHUH, N-MepHOe JTMHEITHOEe
MIPOCTPAHCTBO, BEKTOPHI M JTMHEHHBIE OTIEPALIIH HaJl
HHUMU;

- OCHOBBI JINHEITHO# anreOpsl, HeOOXOAUMBIE IS
pELICHNUS TPAKTUYECKUX 3a1a4;

yMeThb:

- HCHOJIB30BAaTh aNmapaT JUHEHHOH anreOpsl;

Crioco0eH  HCIIOJIB30BaTh
MaTEMAaTHUYCCKHUC MCTO/bI,

OIIK-3 HEOO0XOAUMBIE TS peIICHHS
N - IPUMEHSATH ~ METOZBI MaTEMaTH4YEeCKOTO
3ama4 mpogheCCuOHATBHOM
MOJIETTUPOBAHMS ISl  PELICHUS TPAKTHUECKUX 3a]1ay;
JeSITEIIbHOCTH

BJIAJETh:

- HaBBIKAMH PEIICHMS 3a/1a4 JIMHEHHOH anreOpsl;

- HaBBIKAMH TIPIMEHEHUS] COBPEMEHHOTO
MaTeMaTH4eCcKOro HHCTPYMEHTApHS Ul pEIIeHUs
MIPAaKTHYECKHX 33712

- METOIMKON TIOCTPOCHUS, aHAJIW3a M NPUMECHEHHA
MaTeMaTH4eCKUX MOJENEH Ui OLEHKH COCTOSHHS U
MIPOTHO3a Pa3BUTHS SABJICHUI U IIPOIIECCOB.

4. CTpyKTYypa M coJep:KaHue TUCIHHILIMHBI

OO0mas TpyJJ0eMKOCTh JUCIUIUIMHBI COCTABISICT 4 3a4eTHBIX eAMHUIBI, T.¢. 144 akajgeMU4ecKux
yaca (M3 HUX JIEKIIUHU - 36 4acoB, MPAaKTUYECKUX 3aHATUH - 36 yaca, camocTosTenbHas padoTa - 72 vaca).
dopma KOHTPOJISI — K3aMEH B 3 ceMecTpe.

CtpykTypa 1 conepkaHue JUCIUILTHHBI «JInHeiiHas aaredpa u QyHKIUM HECKOJIbKHX MepeMeHHbIX
110 CpOKaM U BUJaM pa6OTBI OTpa’XC€HbI B ITPUITTOKCHUU.

Conep:xaHue pa3aesioB IUCHUTITHHBI

Tema 1. [lonsiTHE M IPeACTABIEHUS KOMILJIEKCHBIX YHCeJI.
Muumas equauIa. ['eomeTpuueckoe n300pakeHNe KOMIUIEKCHBIX yncel. Moaysib U apryMeHT
KOMIUIEKCHOTO yHcia. Anrebpandeckasi, TPHTrOHOMETpHUECKas U ToKa3aTelbHas (POpMBI 3aMTUCU
KOMIUJIEKCHBIX YHCEIL.

Tema 2. /leiicTBusI HAJl KOMILIEKCHBIMH YHCJIAMH.
CroxeHue, BBIYNTaHUE U YMHOKEHHE KOMIUIEKCHBIX yucen. @opmyna Myaspa. [lenenue
KOMIUIEKCHBIX uncen. M3Bieuenne KopHeil U3 KOMIUIEKCHBIX YHCEI.

Tema 2. MaTpuubl 1 onpeaeJuTen
[TonsiTne MaTpuipl €€ pazMepHOCTh. CII0KEHHE U TPOU3BEICHUE MATPULL, CBOMCTBA ITUX JIEUCTBUI C
MaTpuamu. J{ucTpuOyTHBHOCTh YMHOKEHHUS OTHOCUTENILHO CII0KEHUS MATPHILL. Y MHOKEHHE MaTpPUIIbI
Ha yucio. [loHATHS eqMHUYHON 1 00paTHOM MaTpUIlbl. DJIEMEHTAPHBIC IEHCTBHSI CO CTPOKAMHU MATPHIIBL.
JIvHeitHast 3aBHCUMOCTB CTPOK MaTpullbl. OCHOBHBIE CBOMCTBA JeTepMUHAaHTa. MUHOD U anredpandyeckoe
JIONIOJTHEHHE 3JIEMEHTA MaTpHLbl. PaznoxkeHne feTepMUHaHTa 0 3J€MEHTaM CTPOYKH MM CTOJIOLA.
Onpenenurens MaTpULbl ¢ JMHEHHO 3aBUCUMBIMU CTPOUYKAMHU.

Tema 3. Panr maTpuusl.

[TonsiTne 6azucHOro MUHOPA MaTpuIlbl. [IoHATHE paHTra MaTPUILHI JTI000H pa3MEPHOCTH U €ro
cBoiicTBa. CBsI3b MOHATHS paHIa MAaTPULIbI C TUHEMHON 3aBUCUMOCTBIO CTPOK. METO/1bI HAX 0K ACHUS
MHUHOpA € TIOMOIIBIO 3JIEMEHTapHBIX NPE0O0pa30BaHUN CTPOK MAaTPUILbI (METO/ CBEACHUS K
TpaneuenJalbHOMY BUY).



Tema 4. O0pameHue MaTpuL
MeTopl HaXOXKIEHUsT 00pAaTHON MATPHIIBL: C TOMOIIBIO AITeOpPandeCKUX TOTOJTHEHUH SJIEMEHTOB | C
MIOMOIIIBIO AJIEMEHTAPHBIX IPeoOpa3oBaHuil CTPOK MaTpUIlbl. MaTpUUHbIE ypaBHEHHS.

Tema 5. IlpeacraBiieHne cucTeM JUHeHHBIX aaredopanyecknx ypasHenuii (CJIAY) B maTpudHoOi
dopme.
Ocuosusie nousTust. 3anuck CJIAY B matpuunoit popme. [IoHATHE COBMECTHOCTH CUCTEMBI
JMHEHHBIX alredpanyecKux ypaBHEHUNH. MeTo/| pelieHusl CUCTEMbI JIMHEMHBIX alre0pandeckux
YPaBHEHHI C TIOMOIIbIO 0OPATHOI MaTpPHUIIBL.

Tema 6. Teopema KponexkepaKaneniu
Teopema Kponekepa-Kanemmn o 10CTaTOUHOM yCIIOBUM COBMECTHOCTU CUCTEMBI JINHEUHBIX
anredpandeckux ypaBHeHUH. [IpaBuio pemnieHrs mporu3BOIbLHON CUCTEMBI JIMHEWHBIX alNreOpandecKux
ypaBHEHHUH C JII0OOBIM KOJTMYECTBOM HeH3BeCTHHIX.Vcnonp30Banne 0a3MCHOTO MUHOPA MAaTPHUIIbI
KO3 PHUIMEHTOB PY EPEMEHHBIX JJIS1 BBIOOPA 3aBUCUMBIX U CBOOOTHBIX MTEPEMEHHBIX.

Tema 7. Metoas! pemienusi CJIAY
MeTo/bI pelieHus: CUCTEMbI JIMHEWHBIX anredpandyeckux ypaBHeHui: nmpasuiio Kpamepa, meton
lNaycca u mogudumupoanusiii Metos XKopaanal aycca. Onrcanre KaHOHMYECKOTO CII0c00a HaXOXKACHUS
YaCTHOTO PELICHUs HEOJHOPOAHOM CUCTEMbI IMHEWHBIX alNreOpandeckux ypaBHEHUI
Tema 8. DiieMeHTBI MATPHYHOI0 AHAJIN3A
[TonsTne BekTOpa. JINHEHBIE ONEpay Ha/l BEKTOPAMMU: CIIOKEHUE BEKTOPOB M YMHOXKEHUE BEKTOpa
Ha YUCJIO, CBOMCTBA 3TUX omnepauui. IIpoeknus BekTopa Ha och. Pa3nokeHne BEKTOpa 110 opraM
KOOpJIMHATHBIX ocel. Moaynb BekTopa. Hanpasistonme KocuHyChl. [[elicTBUS HaJ BEKTOpAMH,
3aIaHHBIMHU NTPOCKUUAMMU. JIMHENHas 3aBUCHMOCTD U HE3aBUCUMOCTb CUCTEM BEKTOPOB.

Tema 9. OcHOBHBIC Onepanuy HAJl BEKTOPaMH

CkansipHO€ NMPOU3BE/IEHUE BEKTOPOB U €ro CBOWCTBA. BhipaxkeHne CKalIpHOTO IPOU3BECHUS YEPE3
KOOPJMHATHL. YTOJI MEXIYy BEKTOpaMu. BEKTOpHOE NMpon3BeIEHHE BEKTOPOB U €ro cBoWcTBA. [loHATHE
OPHUEHTALIMM TPOKWKHU BEKTOPOB. BhIpakeHHe BEKTOPHOTO IIPOU3BEACHUS YepE3 KOOPAUHATHL. Y CIIOBUE
KOJUIMHEAPHOCTH BEKTOpPOB. HaxokaeHune miomaay napajienorpaMma 1 TpeyroiabHuka. CmeniaHHoe
MPOU3BEJCHNE BEKTOPOB U €r0 CBOKMCTBA. BbhIpaskeHHE CMEIIaHHOTO IPOU3BEACHUS YEPE3 KOOPIUHATHI.
Onpenenenre B3aMMHONW OPUEHTALIMM BEKTOPOB B TPOCTPAHCTBE. Y CTAHOBJIEHUE KOMILJIAHAPHOCTH
BekTOpoB. OmnpeneneHne 00bEMOB NapasuieNenune1a ¥ TPEYroJbHON MUPaMUIbL.

Tema 10. BekTOpHOE NPOCTPAHCTBO.

N-MEPHBIA BEKTOP U BEKTOPHOE NPOCTPAHCTBO. JIMHENHAS 3aBUCUMOCTh BEKTOPOB B JIMHEWHOM N-
MEpHOM BEKTOPHOM mpocTpaHcTBe. [loHsTre O0a3uca cucTeMbl BEKTOpOB. Pa3noxkeHnne BekTopa
mpocTpaHncTBa o 6asucy. [lepexon k HOBoMy 0a3ucy U CUCTEME KOOPJIUHAT, MaTPHIIA TePeXo/a.
HopmupoBanHoe BekTopHOE nipocTpancTBo. Hopma BekTopa.

Tema 11. EBKIMI0BO NPOCTPAHCTBO.

MeTtpuka BBOAUTCS C IOMOILBIO cKalisspHOTO IpousBeaeHusd. HepaBernctso Komm-byHsikoBckoro n
HEPaBEHCTBO TPEyrojbHUKa. TeopeMa o CyliecTBOBAaHUM OPTOHOPMHPOBAHHOTO Oa3uca BO BCSIKOM N-
MEpPHOM €BKJINJ0BOM IpocTpaHcTBe. IloHaTHe nuHeliHoro oneparopa. CBsi3b MeXy MaTpuliaMu
JMHEHHOI 0 ollepaTopa B pa3HbIX Oa3ucax.

Tema 12. CoO6cTBeHHBIE BEKTOPbI
[ToHsiTHE COOCTBEHHOTO 3HAUEHUS U COOCTBEHHOT'O BEKTOpA JIMHEHHOTO orneparopa. 3aBUCUMOCTb
MEX]Ty TMarOHAIBHBIM BUJIOM MaTPHIIBI IUHEHHOTO OTepaTopa B HEKOTOPOM 0asnce 1 COOCTBEHHBIMH
BEKTOpaMH 00pa3yIolMMH 3TOT Oa3uc.



Tema 13. JIuHelinas MoaeJIL 00MeHA.
[Tpumep MaTeMaTHUECKOW MOJEIH MPOoIecca, MPUBOAAIIMICS K MOHATHIO COOCTBEHHOIO BEKTOpa U
COOCTBEHHOTO 3HAUCHUSI MATPHUIIBI.

Tema 14. 'eomeTpuyeckasi HHTepnpeTanus PyHKIHMH HECKOJbKHX NepeMEeHHbIX
OYHKIUM JBYX M TpeX MepeMeHHbIX. JINHUM M MOBEPXHOCTU PABHOIO ypOBHS. MeTol CeyYeHUi.
PaccTostnue Mexy AByMsl IpOM3BOJBHBIMU TOYKaMu. [loBEpXHOCTH BTOpPOro mopsjka. DJIUIICOU],
napabonouna, runepoonona. Dmmuntuueckui muauHap. Konyc. 'mmepOonuueckuit mapabosionn.
I'mnepOoanyeckuil UINHAD.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

Mertonuka npenojaBaHus JMCUUIUIMHBI «JIuHeiiHas ajredpa U QyHKIMU HECKOJIbKHUX IMepeMeHHbIX)
Y peain3aiys KOMIIETEHTHOCTHOTO MOAX0/a B U3JI0KEHUH U BOCTIPUATUN MaTepurasa npeycMaTpUBaeT
HCIIOJIb30BaHUE CJIETYIOIINX aKTUBHBIX M MHTEPAKTUBHBIX ()OPM IIPOBECHUS IPYIIOBBIX,
WHIUBUAYATbHBIX, ayIUTOPHBIX 3aHATUN B COUYETAHUH C BHEAYAUTOPHOMN pabOTOM ¢ 1ENbI0
(dhopMupoBaHUS U Pa3BUTHUS NPOGECCHOHATBHBIX HABBIKOB 00YYaIOIINXCSI:

- MOJIrOTOBKA K BBHITIOJIHEHUIO MPAKTUYECKUX 3aHATHIA;

- IPOBEJICHNE UHTEPAKTUBHBIX JICKLIINOHHBIX 3aHATUH.
VY nenbHbI Bec 3aHIATHIA, TPOBOJAUMBIX B HHTEPAKTUBHBIX (JOpMax IO JUCHUIUIMHE, COCTaBIsAeT 25 %
ayJUTOPHBIX 3aHATUN. 3aHATHA JIEKIIMOHHOTO TUIA cOCTABIAIOT 50 % 0T 00beMa ay TUTOPHBIX 3aHATHH.

6. OueHo4HbIE CPeCTBA /I TEKYIIEr0o KOHTPOJIsSI yCIIeBAeMOCTH, POMEKYTOYHOM aTTeCTAI[UH 110
UTOraM OCBOEHMSI JUCHMILIMHBI M Y4eOHO-MeToAn4YecKoe odecneyeHne caMoCTOSITeIbHOH padoThl
CTYJAE€HTOB

B nporiecce 00y4eHust UCTIONB3YIOTCS CIEAYIONINE OIEHOYHbIE (POPMBI CAMOCTOSTEIEHON PabOThI
CTYJICHTOB, OIICHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOUHBIX aTTECTAIUN:

- IOMaITHUE 3aJ]aHUs U UX 3aIUTa;

- DK3aMeEH.

PybGexxnass mpoBepka 3HaHUM B paMKax OTHENbHBIX MOJyJed NpoBOAUTCA B (GopMe KOHTPOJIA
BBINIOJIHEHHSI MPAKTUYECKMX M JOMAIIHUX 3aJaHui. TemMaTuka AOMaIIHMX 3aJaHUHA, COOTBETCTBYET
OCHOBHOMY COJEPKaHUIO JICKIUOHHBIX M IPAKTUYECKUX 3aHATHHU. MTOroBBII KOHTpOJIb 3HAHUM IO
JTMCLUIUIMHE TIPOBOAUTCS B OpPME IK3aMeHa B MATOM yU4EOHOM CeMecTpe.

TeMaTuka NPaKTHYECKUX 3aAHATHIA

Tema 1. Anrebpandeckas, TPUrOHOMETPUYECKas U MOKa3aTelbHast (POPMBI 3aUCH KOMITIEKCHBIX YHCEIL.
CrnosxeHue, BBIMUTAHWE U YMHOXKEHHE KOMIUIEKCHBIX uncen. @opmyina Myaspa. /[eneHne KOMIUIEKCHBIX
yucen. V3BiaedeHne KOpHEW U3 KOMIUIEKCHBIX YUCEI.

Tema 2. JIuneiinble onepanyy HaJ MaTpuaMu. ¥ MHO>KEHHE MaTpUll. BrluncieHnue onpeaennTenei.
Pa3noxxeHue geTepMuUHaHTA [0 3JIEMEHTAM CTPOYKHU WM CTOJ0IAa. MeToabl HaX0K/IEHUSI MUHOpA C
MTOMOLIBIO JIEMEHTAPHBIX IPE0OPA30BAHUN CTPOK MATPUILIBI (METO/ CBEICHUS K TpareleuaaIbHOMY
BUY). MeTonbl Hax0X/IeHHsI 0OpaTHOM MaTPUIBL: C TIOMOUIBIO aIreOpandyecKux JOMOJHEHUH JIEMEHTOB
U C ITOMOIIIBIO AJIEMEHTAPHBIX IPe0Opa30BaHUI CTPOK MaTpUIlbl. MaTpUYHbIE ypaBHEHMS.

Tema 3. MeTo/ perieHus: CUCTEMBI JIMHEMHBIX allre0pandeckux YpaBHEHUI ¢ OMOILBIO 00paTHON
MaTpuisl. Meton Kpamepa perenus cucteMsl JIMHEHHBIX anreOpanyeckux ypaBHeHuil. Meton ["aycca
pelIeHHs CUCTEMbI IMHEWHBIX anredpandeckux ypaBHeHui. 4 MoauduuupoBanusiii meton XKopaana-



l"aycca pemieHnst CUCTEMBI JTMHEHHBIX alredpanuecKux ypaBHeHUN. PereHust HeoJHOPOIHOM CUCTEMBI
JTUHEHHBIX adreOpandyecKux ypaBHEHHH.

Tema 4. IIpoekius BeKTOpa Ha OCh. PaznojkeHne BEKTOpa 1Mo opTaM KOOPAUHATHBIX oceil. Momayib
BekTopa. Hampasunstomue kocunychl. JleficTBUs Hal BEKTOpaMH, 3aJaHHBIMU IIpoekuusaMu. CKalsipHOe U
BEKTOpPHOE MPOU3BEAEHUE BEKTOPOB. HaxoxaeHue mionaam napamuiesiorpaMMa U TpEyroJIbHUKA.
CwmenanHoe Mpou3BeIeHne BEKTOpoB. OnpeiesieHne B3aMMHOM OpPUEHTAllMH BEKTOPOB B IIPOCTPAHCTBE.
YcTaHoBiIeHHE KOMIUIAHAPHOCTH BEeKTOPOB. Onpenenenne 00bEMOB Mapasuienenunesia 1 TpeyroibHOM
MUPaMUIBI.

Tema S. JIuneliHas 3aBUCUMOCTb U HE3aBUCUMOCTb BEKTOPOB. Pa3nokeHue BeKTopa NpoCTPAHCTBA 10
6asucy. Ilepexox k HoBoMy Oa3ucy. EBKIMIOBO IPOCTPaHCTBO.

Tema 6. Jluneiinble onepaTopsl. MaTpuilbl TMHEHHOTO ollepaTopa B pa3iauuHbiX 0a3zucax. CoOCTBEHHBIE
BEKTOPHI M1 COOCTBEHHBIC 3HAUCHUSI IMHEUHOTO OTIepaTopa.

Tema 7. JIuneiinas moeias oOMeHa.

Tema 8. [TocTpoeHue TUHUN PaBHOTO YPOBHS IS 3aJaHHON (YHKIIUU JBYX IEPEMCHHBIX.

Tema 9. [locTpoeHne MOBEPXHOCTEN BTOPOT0 MOPSAKA.

6.1. @oH OLIEHOYHBIX CPEACTB J1JIsl MPOBEIEHUS MPOMEKYTOUHOM aTTeCTAUMU 00y4aIOIUXCH M0
AUCHUIJIMHE (MOAYJII0)

6.1.1. IlepedyeHp KOMIIETCHIIMA C YyKa3aHHEM JTarnoB WX (OPMUPOBAHHS B IIPOIECCE OCBOCHUS
00pa3oBaTeNbHOI MPOrpaMMBbl.
B pesynbrate ocBOeHUS AUCHUTUTHHBI (MOAYs) GOPMHUPYIOTCS CIEAYIONINE KOMIIETCHIINU:

Kon B pe3yabTaTe ocBoeHHs1 00pa30BaTeIbHOM MPOrpaMMbl 00y4aromuiics 10/12KeH
KOMIIeTeHI U o01agaTh

Croco0OeH HCIOJIb30BaTh MAaTEMAaTHUECKHE MCTObI, HGOGXOZ[I/IMLIG JJI peHICHUA

OIIK-3 9
3a71a4 IPOEeCCHOHABHOMN JIEATEIBHOCTH

B mporuecce ocBoeHHst 00pa3oBaTelbHONM NMpOrpaMMbl JaHHAas KOMIIETEHIUS, B TOM YHUCIE €€
OT/JeNbHbIE KOMIIOHEHTHI, (DOPMHUPYIOTCS TOATAITHO B XOJ€ OCBOCHHs OOYUAIOIMIMMHUCS JAUCUIUIUINH
(Momynel), MpakTHUK B COOTBETCTBUU C Y4YEOHBIM IUIAHOM U KaJEHJApHbIM TIpadukoM ydeOHOro
nporecca.

6.1.2. Onmcanue nmoka3areaei 1 KPUTEPHUEB OLICHUBAHUS KOMITETCHIINH, (OPMUPYEMBIX TIO UTOTaM
OCBOEHUS AUCHUILTUHBI (MOYJIs), OMUCAHHE IIKaJ OLlEHUBAHUS

[Toka3zareneM OIICHMBAaHHUS KOMIETCHLUUI Ha pPa3IUYHBIX 3Tamax MX (OPMHUPOBAHUS SIBISETCS
JOCTHKEHUE 00YUarOIMMUCS IUTAHUPYEMBIX PE3YJIbTATOB 00YUYCHUS MO JUCIUILTHHE (MOIYITIO)

OIIK-3 Cnoco6en HCNOJIb30BATHL MaTeMaTH4YecKHe MeTOABI, Heo0XoMMBbIe M PpelieHus 3aaay
npodecCHOHAILHO 1eATeJbHOCTH

Kpurepuu oneHuBaHus

Iloka3zarenn




3HATD.

METOIbI IMHESHHOM
anreOpsl;

BUJBI U CBOMCTBA
MaTpHI], CUCTEMBI
JIMHEHHBIX
anrebpanyecKux
YPaBHEHUH,
N-MmepHoe nuHeitHoe
MIPOCTPAHCTRO,
BEKTOPBI U JINHEHHbIE
orepaluu HaJl HUMU;
OCHOBBI JINHEHHOK
anreOpel,
HEO0OXOINMBIE
penreHus
MPaKTUIECKHX 3a/1aY;
YMeThb:
HCIIOJI30BaTh
anmnapar JMHEHHON
anreOpsl;

MIPUMEHSITh

METOIBI
MaTEeMaTHYECKOr 0O
MOJIETUPOBAHUS JJIs
penreHus
TIPaKTHYECKUX 33134,
BJIAJIETD.

HaBBIKAMU PEIICHUS
3a7a4 JIMHEHHON
anreOpsl;

HaBBIKAMU
MIPUMEHEHUS
COBPEMEHHOTO
MaTEeMaTHYECKOr O
WHCTpYMEHTapus Jis
penreHus
MPaKTUYECKUX 3a/]a4;
METOIHKOH
MOCTPOCHHUS, aHATIH3a
U TIPUMEHEHUS
MaTeMaTHYECKUX
MOJECH IS OLICHKHU
COCTOSIHUS ¥
MPOTHO3a Pa3BUTHSA
SIBIICHUH U
MPOLIECCOB.

UL

OO0yuaromuiics He
3HAET METOJIOB
TUHEWHOU anreOpHr;
BUJIOB U CBOICTB
MAaTpHI], CUCTEM
JIMHEUHBIX
anredpanyecKux
YPaBHEHUH,
N-MmepHOe nuHeitHoe
MIPOCTPAHCTBO,
BEKTOPHI U JINHCHHBIC
oreparuy HaJl HUMU;
OCHOBBI JINHEHHOU

anreoOpel,
HEOOXOqUMBIE IS
peLIeHus
NpaKTUYECKUX 3a1a4;
HE ymeeT

KCII0JIb30BATh anmnapar
JUHEHHOU anreOpsl;
MPUMEHITh  METOJbI
MaTeMaTHYECKOTO
MOJICTTUPOBAHUS JJIs
pelieHus
MPaKTUYECKUX 3a]1a4;
He BJIaJieeT.
HaBbIKaMU PELIEHUS
3aJa4 JIMHEHHO!
anreOpsl;

HaBBIKAMH
MIPUMEHEHHUS
COBPEMEHHOTO
MaTeMaTHYECKOTO
WHCTpYMEHTapus JJis
penieHus
MPaKTUYECKUX 3a]1a4;
METOIUKOMN
MOCTPOCHHUS, aHAIIH3A
U TpUMEHEHUs
MaTEeMaTHYSCKUX
MOJENEH Il OLIEHKU
COCTOSIHUS ¥ IPOTHO3a
pa3BUTHA SIBIICHUU U
MPOIIECCOB.

OO0yuaronuiics
JIEMOHCTPUPYET
HEIIOJIHOE COOTBETCTBHE
CJEeNYIOUINX 3HAaHUN 1
YMEHUIL:

METOJbI JIMHEHHON
anreOpsl;

BUJBI U CBOMCTBA
ManI/IH, CUCTCMBI
JIMHEMHBIX
AHATTUTUYECKHUX
YpaBHEHMUI,

N-mepHOe nuHeliHOe
MIPOCTPAHCTBO, BEKTOPHI
W JINHEWHBIE OTIepaiuu
HaJ HUMHY;

OCHOBBI JINHCHHOK
anreOpsl, HEOOXOAUMBIE
JUIS  peIIeHus
MIPaKTUYECKUX 3a]1a4;
YMETh:

WCIIOJIb30BaTh amnmapar
JIMHEHHOW anreOpsl;
MPUMEHSITh ~ METOJBI
MaTEeMaTHYECKOr 0O
MOJICITUPOBAHUS IS
peIIeHUs TPAKTHICCKIX
3a1auq;

BJIAJIETD.

HaBBIKAMU PEIICHUS
3a7a4 JIMHEHHON
anreOpsl;

HaBbIKAMH

MPUMCHCHUS
COBPEMEHHOTO
MaTEeMaTHYECKOr 0
WHCTPYMEHTAPHS IS
pEIICHUS TPAKTHICCKIX
3a1au4;

METOIUKOM
MTOCTPOCHHUS, aHATIH3a

U TIPUMCHEHUS
MaATCMATHUYCCKUX
MOJIEIEH JJIS OLIEHKU
COCTOSTHHUS ¥ TIPOTHO3a
pa3BUTHsL SBICHUH U
MPOLIECCOB..

OO0yJatontuiics
JEMOHCTPUPYET
COOTBETCTBHE
CIIYFOIIIX

3HAHUM U YMEHUMN:
METOJIBI IMHCHHON
anreOpsr;

BHUJIBI M CBOMCTBA
ManI/II_I, CUCTCMBI
JIMHEUHBIX
AHATUTHYECKHUX
YpaBHEHUI,
N-mMepHOe nuHelHoe
MIPOCTPAHCTBO,
BEKTOPHI U JINHEHHEIC
oTiepanyy HaJl HIMU;
OCHOBBI JINHCHHOMN
anreOpel,
HEOOXOIUMBIE IS
perieHus
NPaKTUYCCKUX 3a71a4;
YMETh!
HCIIOJIL30BaTh
amnmnapar JMHeHHON
areopsI;

TIPUMEHSTh

METOBI
MaTeMaTHYECKOTO
MOJICITUPOBAHUS TS
pemeHus
NPaKTUYECKUX 3a/1a4;
BJIAJIETD.

HaBbIKaMH pe]_HeHI/IH
3aJ1a4 JTUHEHHOMN
anreopsI;

HaBBLIKAMH
MIPUMCHECHHUS
COBPEMEHHOTO
MaTeMaTUYECKOIO
HHCTPYMEHTapHs
JUI peIIeHUs
MIPAKTHYECKUX 3a/1aY;
METOJIUKOMN
MOCTPOCHHUS, aHAITN3A
u HpI/IMeHeHI/IH
MaTeMaTHYECKUX
MOJIENIel NIl OLICHKH
COCTOSIHUS U
MIPOTHO32 Pa3BUTHUL
SIBJICHUI K
MPOLIECCOB.

OO0yyatromuiics
JIEMOHCTPUPYET
TOJIHOE
COOTBETCTBHE
CIIeTYFOTITIX
3HAHUM U YMEHMMN:
METOBI JINHEHHOU
anreOpsl;

BUJIbI U CBOMCTBA
MaTpHII, CUCTEMBI
JIMHEMHBIX
AHATMTHYCCKUX
YpaBHEHUI,
N-mepHOe nuHEeiHOe
TIPOCTPAHCTBO,
BEKTOPEI U
JIMHECHHEBIC
oriepanuy HaJ
HHUMHU;

OCHOBBI JINHEHHOM
anreOpsl,
HEOOXOAUMEIE ISt
peuieHus
MPaKTUYECKUX
3aj1a4;

YMeETB:
HCIIOJIH30BaTh
anmnapar JUHEHHON
anreOpsl;
TIPAMEHSTh
METO/IBI
MaTEeMaTHYECKOTO
MOJICTTUPOBAHUS JJIs
peuieHus
MPaKTUYECKUX
3aj1a4;

BJIAJIETD.
HaBbIKAMHU PELLICHUS
3a/1a4 JTMHEHHOH
anreOpsl;
HaBBIKAMU
TIPAMEHEHHS
COBPEMEHHOTO
MaTEeMaTHYECKOTO
WHCTPYMEHTApHs
JUISL pelIeHUs
MPaKTUYECKUX
3aj1a4;

METOIUKOM
MOCTPOCHHUS,
aHalmM3a W
TIPAMEHEHHS
MaTeMaTHYECKUX
MoOJCIeH IS
OLIEHKH COCTOSIHUS
Y TIPOTHO3a
pa3BUTHSL SBJICHUI
Y TIPOIIECCOB.

IIIxkanbl OleHUBAHUA pPeE3yJabTaTOB aTTECTAllMM U UX OIMUCAHHE:

(Dopma ammecmauuu.: IK3amMen.




[IpomexxyTouHasi arrectanusi oOydarommxcst B (opMe SK3aMeHa IMPOBOAUTCS MO pe3yibTaraM
BBIMIOJIHEHUSI BCEX BUAOB Y4eOHOH paboThl, NPEAyCMOTPEHHBIX Y4E€OHBIM IUIAHOM 110 JIaHHOM
JUCHMIUIMHE (MOJYJII0), TIPU 3TOM YYMTHIBAIOTCS PE3YJIbTAThl TEKYLIETO KOHTPOJII YCIEBAEMOCTH B
TedyeHue cemecTpa. OLeHKa CTENEHH JOCTHKEHHUS 00y4atolMMHCS UIAHUPYEMbIX PE3yIbTaTOB 00yUEHUs
[0 JTUCUUIUIMHE (MOJYJII0) MPOBOJUTCS MPENOJaBATEIEM, BEAYIIUM 3aHATUS N0 JUCLMILIMHE (MOAYIIIO)
METOJIOM JKCHEepTHOH oueHku. [lo uroram npoMexyTOYHOM aTrTecTaluu MO AMCUUIUIMHE (MOJYJIO)
BBICTABJIIETCS OLICHKA «OTINYHO», «XOPOILIO», «YIOBIETBOPUTEIHHO» WIN «HEYAOBIETBOPUTEILHO.

IlIxajia oneHNBaAHUA Onucanme

BrimonHeHB! Bce BUABI y4eOHOW pabOTHI, MPeIyCMOTPEHHBIE yUeOHBIM TIAHOM.
CTyneHT JAEeMOHCTpUpYET COOTBETCTBHE  3HaHMH, yMEHHUH, HAaBBIKOB,
MIPUBE/ICHHBIX B TaOIMIaX IoKa3arTeleil, ornepupyeTr NpruoOpeTeHHBIMH 3HAHUSIMH,
OT1inn4HO YMEHHSAMH, HABBIKAMH, NPUMEHSET MX B CUTYAIMSIX IMOBBIIIEHHON CI0XXKHOCTH.
[Ipu 3TOM MOryT OBITH JONYIIEHBI HE3HAYMTEIbHBIE OIIMOKH, HETOYHOCTH,
3aTPyIHEHUS TIPU AHAJUTUYECKUX OMNepalysx, MepeHoce 3HAaHWM M yMEeHHH Ha
HOBBIE, HECTAHJAPTHBIE CUTYaIlUH.

BrimonHeHsl Bce BUABI yueOHOUW pabOTHI, MPEAYCMOTPEHHBIC YUCOHBIM ILIAHOM.
X CTyZeHT 1eMOHCTPUPYET HEMOTHOE, IPaBUIbHOE COOTBETCTBUE 3HAHUN, YMEHUH,
opoI1Io .

P HABBIKOB MPUBEIACHHBIM B TAOJHIIAX IOKa3aTesiel, JUOO €CIU MPH 3TOM OBLIH

JIOITyTIIEeHBI 2-3 HECYIIECTBEHHBIE OMTHOKH.

BrimonHeHsl Bce BUABI yueOHOW paOOTHI, MPEAyCMOTPEHHBIC YUCOHBIM ILIAHOM.

CTyAeHT 1eMOHCTPUPYET COOTBETCTBUE 3HAHMIA, B KOTOPOM OCBEIlleHa OCHOBHAS,

Y 10BIIETBOPUTENBHO
HanOoJiee BakHAs 4acTh MaTepHala, HO IIPHU 3TOM JIONYIEHa OJHa 3HAUYUTEIbHAS

omrOKa MM HETOYHOCTD.

He BbimonHeH oauH wiu Oojiee BHUIOB y4eOHOI paboThI, MperyCMOTPEHHBIX
yueOHBIM TTaHOM. CTYZEHT AEMOHCTPHPYET HEMOJIHOE COOTBETCTBHE 3HAHUM,
YMEHUH, HaBBIKOB, INPUBEACHHBIX B TaONMIAX MOKaszaTeleH, NOMyCKaroTCs
3HAYNTEIIbHBIC OMINOKH, MPOSBIISETCS OTCYTCTBHE 3HAHWH, YMEHUH, HABBIKOB T10
psady moKasaTelel, CTYIEHT HCHBITHIBAET 3HAUUTENbHBIE 3aTPyJHEHHS IpHU
ONEPUPOBAHUY 3HAHUSAMHU U YMEHUSIMH IIPHU UX NEPEHOCE HA HOBBIE CUTYAIHH.

HeynosnerBopurensHo

DoHAbI OLIEHOYHBIX CPEJACTB NMPeACTABJIEHbI B IPUJIOKEHUH K padoveil mporpamMmme.

7. Y4yeOHO-MeTOAMYeCKOEe U HH(POPMALMOHHOE 00ecneuyeHue TUCIHILIMHBI
a) OCHOBHAasl JIUTepaTypa:

1. Bbyrpos f.C., Hukonbckuit C.M. DneMeHTbI InHeHO! anreOpbl 1 aHaIuTHYecKoil reometpun. M., Hayka,
1984 (dpoda, 2006).

2. byrpos f.C., Hukonbckuit C.M. Briciiast Matematuka: 3anaunuk. M., Hayka, 1982.

3. Boesonun B.B. Jluneitnas anre6pa. M., Hayxka, 1980 (JIaas, 2008)

4. Unwvun B.A., Tlo3usik D.I'. JIuneitnas anrebpa: YueObHnuk aist By3o8. M. @usmariur, 2007.

5. KpacuoB MLJL., KuceneB A.U., Makapenko I'.W. [llukun E.B., 3ansnun B.M. Bces Beicias maremaTuka:
Vuebnuk. T.1 — T.6. UznarensctBo YPCC, 2002.

6. Ky3nenor JI.A. COopHUK 3a/laHu# 110 BBICIIEH MaTeMaTuke (TUIOBBIE pacueThl) M., Bricmas mkomna, 1986
(JIanb, 2008).

7. CoopHEK 3ama4 mo MatemaTuke i BTy30B. [lox pen. Edumosa A.B., [Tocnenosa A.C. M., ®uzmatur,
4.1-4, 2001 — 2004.

8. bexnemumesa JI.A., Ilerpopuu @.}O., Uybapor N.A. COopHUK 33134 MO aHATUTUYECKOW T€OMETPUU U
nauHeHoi anredpe. / M., U3a-Bo «®@usmatrus», 2003.



0) 10MOJIHUTEJIbHAS JINTepaTypa:

9. Manyrun B.A. Jluneiinas anre6pa — Kypc Jekuuit. / Yuebnoe nocoodue. / M., M3n-Bo «kcmon, 2006.
10. Manyrua B.A. Jluneiinas anreb6pa — 3amaund u ympaxksaenus. / M., U3a-Bo «Okemon, 2006. 13.
Kpacunos M.JI., Kucenes A.U., Makapenko ['.U., [lukun E.B., 3ansmun B.U., Co6one C.K. Bricmias
Maremaruka, Toma 1 u 2, Yueonuk / M., U3a-Bo «Dauropuan YPCCy, 2000

1. Oducusie npunoxkenus, MicrosoftOffice 2013 (wnu umke) - MicrosoftOpenLicense
JInnensus Ne 61984042

2. Omepanmonnas cucrema Windows 7(mmu Hike) — MicrosoftOpenLicense.
3. Cucrema KOMITBIOTEPHOTO MOJICITMPOBAHUS MalInHbl THIOPHHTA (TPEHAKEP MAIIMHBI THIOPHHTA).

8. MaTepl/IaJIbHO-TeXHH‘leCKOQ odecrneyeHue JAUCHHUIIJINHBI.

Jyis mpBeieHus BCeX BUIOB 3aHSATHI HEOOXOUMO MIPE3CHTAIIMOHHOE 000PYI0BaHNE
(MyJIBTUMETUIHBINA TPOCKTOP, HOYTOYK, SKpaH) — | KOMILIEKT.

I[JISI MMPOBCACHUSA NPAKTUICCKUX 3aHATHI H606XOI[I/IMO HAJIMYKUC KOMIIBIOTCPHBIX KJIACCOB O60py,[[0BaHHBIX
COBpeMeHHOﬁ BBIYMCIINTSIIEHON TEXHUKOU M3 pacde€Ta OJHO pa6oqee MECTO Ha OAHOI'o0 06y11aeMoro.

9. MeToanueckue peKOMeHIAIUN VISl CAMOCTOSITE/IbHOI paGoThl CTY/IEHTOB
I/I3yquHe JOUCIHUITIIINHBI OCYHIGCTBJISICTCSI B CTpOFOM COOTBCTCTBUU C IICJIGBOI71 yCTaHOBKOﬁ B

TECHOW B3aMMOCBS3M y4eOHbIM IaHOM. OCHOBOM TEOPETHYECKON IMOATOTOBKH CTYJIEHTOB SBIISIOTCS
JIeKyuu.

B mpornecce camocTosATebHOM pabOThI CTYIEHTHI 3aKPEIUISIOT U YTIyOJIAt0T 3HAaHUS, [TOJTyUYEHHbIE
BO BpeMsl ayJIUTOPHBIX 3aHATHH, 10pabaThIBalOT KOHCIEKTHI JEKIHMHA, TOTOBATCS K JK3aMEHY, a Takxke
CaMOCTOSITENIFHO U3YYalOT OT/AEIbHbBIC TEMbl yU€OHOM MTPOrpamMMmBl.

[IpakTudyeckue 3aHATUS  TPOBOAATCA IO  Hamboiee BaXHBIM  TeMaM  JIUCHUIUIHHBL.
OcyuecTBisieTcss 3aKpeIlUIEeHHE 3HAHUM, IIOJYyYEHHBIX CTyA€HTaMH Ha JIEKIUSIX M B Ipolecce
camMocTOsTeNbHOM paboTel. Ocoboe BHUMaHHE oOpallaeTcs Ha pPa3BUTHE YMEHUM U HaBBIKOB
YCTaHOBJICHHS CBSA3U MOJIOKEHUH TEOpHH ¢ MPOGeCCHOHAIBHON AeATeIbHOCTBIO OYAyILEro ClenuaIucTa
o Ub. IIpaktuyeckue 3aHATUS NPOBOJAATCS IO TEOPETUUECKUM U MpoOseMHbIM Borpocam Ub.

BaxxHbIM 0OCTOSATENBCTBOM SIBJISIETCS NMPHUBJICUEHUE BHUMAHUS CTYJIEHTOB K TEME MPAaKTHYECKUX
3aHATUH, CTUMYJIUpPOBaHME MHTEpeca K Hell M OpraHU3als aKTUBHOTO OOCYKIEHHS, KaK CTPYKTYpbI
npoOJeMbl, TaK M COCTaBJSAIOIIMX €€ Hambosee akTyalbHbIX TeM. s mosblmieHus 3¢dekTuBHOCTH
MIPOBEICHUS 3aHATUS TpeOyeTcsl MpeaBapUTeNIbHAs IMOJrOTOBKA BCEX €ro YYacTHUKOB. B aToil cBs3u
peKoMeHayeTCs 3a01aroBpeMeHHO (He MEHee, 4eM 3a HEJIEII0) OMOBECTUTH CTYJICHTOB O TEME 3aHSATHSL.

[Ipu npoBeaeHNH MPAKTUYECKOTO MPENOAABATEND BBIIIOIHSAET, B OCHOBHOM, (DYHKIIMU BEIYILIETO -
CIIEUT 3a pPErJIaMEeHTOM BPEMEHH, IIOMOTaeT YTOYHUTH (OPMYIHPOBKH, 0000IIaeT MOTyYeHHBIE
pe3yNbTaThl, MOABOAUT HTOI 3aHATHIO B ILeaoM. lIpu BBICOKOM ypOBHE NOATOTOBKH CTyAECHUYECKOH
IpyNIbl OTHAENbHblE (YHKIMM BEIyLIEr0 MOXKHO IOPYYUTh OJHOMY M3 CTyAEHTOB. B ciydae
HE00XOAMMOCTH, MPETOo1aBaTellb OKa3bIBACT €My MOJJIEPKKY, a MPH MOJIBEJCHUN UTOTOB - J1aeT OLEHKY
paboTe BemyIero.

AKTHBHas paboTa CTy/IeHTa Ha MPAKTUUYECKOM 3aHATUHU YUUTHIBACTCS P ONPEICIICHUH UTOTOBOM
OLIEHKH €T0 3HaHWH 10 TUCLUIUIMHE Ha 3a4eTe.

CaMocTosTeIbHas pa60Ta Mo JUCHUIINIMHC IMPCAnojgaracT: BBIIOJHCHUC CTYACHTAMH OJOMAIIHUX
Sa,Z[aHI/Iﬁ. I[OMaH_IHI/IC 3alaHusl  SABJIIFOTCS, KaK IIPaBUIJIO, IMPOAOJIZKCHHUEM IMPAKTUYCCKUX 3aHATUN U
COI[GI\/JICTBYIOT OBJIAICHUIO TMPAKTUYCCKUMHU HAaBbIKaMMW II0 OCHOBHBIM pasjaciiaM JUCHUITINHBI.



CamocrosTenbHas padoTa CTYIACHTOB TMPEAINONAraeT HM3y4yeHHE TEOPETUYECKOrO0 U TMPAKTHYECKOTO
Marepuaja MO aKTyaJlbHbIM BOIPOCAM JUCIHUIUIMHBL. PekoMeHayeTcsi camMoCTOsITeNbHOE H3Y4YeHHE
yueOHOI 1 Hay4YHOI TUTEepaTyphl, UCIIOIb30BaHUE CIIPABOYHOM JTUTEPATYPHI U JIP.

[Ipu BbBITaYe 3amaHWii HA CAMOCTOSTEIBHYIO pPabOTy wHcmoib3yercs audQepeHInpoBaHHBIN
MOJXOA K CTylaeHTaM. llepen BBIMOJHEHHEM CTYACHTAMH CaMOCTOSTEIbHOM BHEAyTUTOPHOH paboThI
MpenojaBaTelib MPOBOIUT UHCTPYKTAX MO BBHIITOJIHEHUIO 33/1aHUS, KOTOPBIM BKIIOYAET: 1ENb 3AaHUsI, €TO
COJiepKaHWe, CPOKU BBIMIOJHEHUS, OPHUEHTHPOBOYHBI 00BEM pabOThI, OCHOBHBIE TpPeOOBaHUS K
pe3ynbTrataM paboThl, KpUTEpUU OLIEHKH. B mpoliecce MHCTpyKTa)ka NpenoAaBaTelb MpeayNnpexIaeT
CTYACHTOB O BO3MOXKHBIX THITMYHBIX OIIMOKAX, BCTPEUYAIOIINUXCS ITPH BBIMIOJIHEHUH 3a1aHust. THCTpyKTax
MIPOBOAMTCS MPEMNOJaBaTENIeM 3a CUET 00beMa BPEMEHH, OTBEICHHOTO Ha N3YYCHHE TUCIUIUINHBL.

Texymuii KOHTPOJIb OCYLIECTBIISIETCA Ha J1a0OpaTOPHBIX 3aHATUSAX, NPOMEKYTOUYHBIH KOHTPOJIb
OCYIIECTBIISIETCS HA 9K3aMEHE B MHUCbMEHHOM (YyCTHOMN) opMme.

CamocrosTenpHas pa60Ta OCYHICCTBIACTCA HHAUBHUAYAJIbHO.

KonTpounb camocTosTenbHOM paboThl OpraHusyeTcs B IByX (popmax:
®  CaMOKOHTPOJIb U CAMOOIIEHKA CTYJCHTA;
®  KOHTpPOJb CO CTOPOHBI MpernoiaBarenei (TeKyIui U MPOMEKyTOUHBIN).

Texymuii KOHTPOJIb OCYILECTBIIAETCS Ha NPAKTUUYECKUX 3aHATUAX, NPOMEXKYTOUYHBIM KOHTpPOJIb
OCYILIECTBIISICTCS] HA DK3aMEHE B MUCbMEHHOM (YCTHOI) (hopme.

KpurepusiMu oLieHKH pe3yIbTaTOB CaMOCTOSATEIILHOW PabOThI CTYICHTA SIBIISIOTCS:

®  YPOBEHb OCBOCHHS CTYJCHTOM Y4E€OHOTO MaTepHaa;

e yMEHHUS CTyAEHTa HCHOJb30BaTh TEOPETUUECKHE 3HAHMS MPHU BBIIOJHEHUH MPAKTHUYECKUX
3ajay;

e  chOpMHUPOBAHHOCTb KOMIIETEHIINH;

e odopmieHHE MaTepraia B COOTBETCTBUHU C TPEOOBAHUSMHU.

10. MeToauueckne peKOMeHIAINHU VIS NpenoaaBaTeis
IIporpamMma coctaBieHa B cooTBeTCTBUU ¢ DenepanbHbIM roCyJapCTBEHHBIM 00pa30BaTENIbHBIM

CTaHJIApTOM BBICHIETO OOpa3oOBaHHWs IO HANpPABICHUIO ITOATOTOBKH cnenuamuctoB  10.05.03
«AHpopmannonnas 6e30MacHOCTh ABTOMATH3HPOBAHHBIX CHCTEM.

[IporpamMmy coctaBui: K.T.H., 1o1ieHT Annbexos U. 1O.

IIporpamma yTBep:kaeHa Ha 3acenaHuu kKadeapsl “NUudopmanuonnas 0e30macHoOCTb”
«30» aBrycra 2021 r., mpotokon Ne 1

3aBenyronuit kadeapoit
«MHpopmarioHHast 6€30MacHOCTh

K.T.H., Tipodeccop H.B. ®enopos



[Ipunoxenue

MMHUCTEPCTBO HAVKMU U BBICIIIET'O OFPA30BAHM S
POCCHUMCKOU ®EJIEPALTUU
®EJIEPAJIBHOE T'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE YUPEX/IEHUE
BBICIIIEI'O OBPA3OBAHMS

«MOCKOBCKHUM HOJIHTEXHILI‘IECKHFI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

Hamnpasnenue noarotosku: 10.05.03 «MuapopmanronHas 6€30MacHOCTh aBTOMAaTU3UPOBAHHBIX CUCTEM)
OII (mpodmip): «be3onacHOCTb OTKPBITHIX HH)OPMAITMOHHBIX CUCTEM»
®opma 00yueHus: ouHas

BI/II[ HpO(i)eCCI/IOHaJIBHOf/'I ACATCIIBHOCTH: OKCIUTyaTaluOHHAA; MPOCKTHO-TCXHOJIOTNYCCKaA

Kadenpa: «MudopmanronHas 6€30macHOCTbY
®OH/I OIEHOYHBIX CPEJACTB

O AMCIUIIVIMHE

«JInneiinas anredopa u QyHKIUM HECKOJbKHX MePeMeHHbIX»
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MOKA3ATEJb YPOBHS COOPMUPOBAHHOCTH KOMIETEHIIUM

Ta6muna 1

HpOGKTHpOBaHl/Ie 0e30macHbIX PIH(])OpMa]Il/IOHH])lX CUCTEM

®I'OC BO 10.05.03 «MAupopmaniuoHHasi 6€301aCHOCTH ABTOMATH3MPOBAHHBIX CHCTEM»

B mponecce OCBOCHUA I[aHHOﬁ JUCHUIIIAHBI CTYACHT (bOpMI/IpyeT 1 JEMOHCTPUPYET CICAYIOIUC

npodgeccuoHaIbHbIe KOMIETEHIINU:

KOMIIETEHIIUH

WH-
JEKC

OOPMYJIUPOBKA

Hepeqem) KOMIIOHEHTOB

TexnoJiorus
¢opmupoBanus
KOMITeTeHITU I

®opma
OLIEHOYHOI'0
CpeCTB

Crenenu ypoBHei
OCBOEHHUSI KOMIIeTEHIH A




OIIK-3

Cnoco0eH HCIOJIb30BaTh
MaTeMaTHYECKHE METOMIBI,
HEOOXOAUMBbIE ISl PEIICHHUS

3a1a4 npodecCuoHaIbHOM

JIEATENBHOCTH

3HATH!
METO/IbI JINHEWHON anreOpsl;
BUJIBI U CBOMCTBA MaTPHIl, CUCTEMBI JIMHEHHBIX

anreOpanyeckux ypaBHeHHH, N-MepHOe JIMHEHHOe

MMPOCTPAHCTBO, BEKTOPBI U JIMHCHHEIC ornepannu
HaJl HUMH;

OCHOBBI JINHEHHOM anreOpbl, HEOOXOAUMBIC IS

pelIeHns MPaKTHUECKHX 3a/a4;
yYMeTb:
HCIOJIBH30BATH alapaT THHEHHOH anreOpsr;

MPUMEHATh  METOMbI MATEMAaTHIECKOTO
MOJICJIUPOBAHMS [T PELICHUS MPAKTUICCKUX
3a7ad4;

BJIAIETD.

HaBBIKAMH PEIICHHMS 3a/1a4 JITHEHHOI anreOpsl;
HaBBIKAMU IPUMEHEHUSI COBPEMEHHOIO
MaTEMAaTU4YECKOr0 NHCTPYMEHTApHUS IS

pelleHus MPaKTHYECKHX 3a/1a4;
METOJUKOH MOCTPOEHHMS, aHalIu3a U
MIPUMEHEHHS MaTEMAaTHUECKUX MOJAENEH st
OLIEHKH COCTOSIHUSI 1 TIPOTHO3a Pa3BUTHSA
SIBJIEHUH U TIPOLIECCOB.

JIEKITHH,
CaMOCTOSITeTIbHAST
pabora,
PaKTHYECKUE
3aHATHUA

A3, ’x3ameH

3HAHUE TEOPETUUYECKUX U
IIPAKTUYECKUX OCHOB JINHEHHOU
anreOpsl U QyHKIUH
HECKOJIbKUX MEPEMEHHBIX,
MIPUMEHEHHE MaTeMaTHYECKUX
METOJOB IIPU PEIICHUN
podeCCHOHATBHBIX 3a7ad.
IIpuMeHeHHEe Ha MPAKTHKE
METOJIOB JIMHEIHO anreOps
pelleHre NPaKTUYECKUX 3a/1a4.
Bnanenue HaBblkaMy JTMHEHHON
anreOpsl npu
pelIeHNH MIPaKTHIeCKUX U
npodeCcCHOHANBHBIX 33/1a4, a
TaKxke
-HaBBIKAMU peIleHUs 3aa4
JMHEHHON anreOpsl




OueHouyHbIE CpeCTBA AJIA TEKyLIel aTTecTalun
JlomamiHue 3agaHusl.
1. HamucaTth pasnokeHUE BEKTOpa X IO BEKTopam P, q, I.
x={2,47, p={012, q=4,01, r={12 4
2. OnpenenuTh KOJUIMHEAPHOCTh BEKTOPOB C1 U C2, IMOCTPOCHHBIC MO BEKTOpam a u h?

a={,-2,3, b={3,0,-1, c,=2a+4b, c,=3b-a

3. Haiitn xocmmyc yria mexcy sexropamu AB u AC
AL, -2, 3), B0, -1,2), C(3, -4, 5)

4. OmnpenenuTh KOMIUIAHAPHOCTh BEKTOpOB &, b u C?
a=1{2,3,1, b={1,0,-1, c=1{2, 2,2}

6. BeruucauTh 00bEM TETpadapa ¢ BEPIIMHAMYA B TOUKax A1, A2, A3, A4 ¥ €ro BHICOTY,
OIIYLICHHYIO U3 BEPIIUHBI 44 Ha rpaHb 414243

A 3, 6), A2 21, A1 0, 1), A(-4 6 -3)
7. Haiitu paccTostHUE OT TOYKH Mo 110 INIOCKOCTH, IIPOXOIAIer yepe3 Tpu Touku M1, M2, Ms.
M,(=3 4, -7), M,(, 5 -4) M,(-5 -2, 0) M,(-12, 7, -1)

8. Hamucarp ypaBHEHHE IUIOCKOCTH, TPOXOJIIEH dYepe3 TOUKy A TepHeHIUKYISIPHO

BEKTODPY B—C:

AL, 0, -21), B(2, -1,3), (0, -3, 2)

9. Haiitu yroa Mexay mioCKOCTIMU

x-3y+5=0, 2x-y+5z-16=0.

10. Haiiti KOOpAMHATHI TOUYKH A, paBHOYHaJeHHOH OT Touek B u C.
A4(0, 0, z), B(5,1,0), c(0, 2, 3)

[Tycts k — kKO3QPuIMEHT nmpeoOpa3oBaHus MOAOOMS C LIEHTPOM B Havajie KOopAuHaT. BepHo
JIM, 9TO TOYKA A TPUHAIISKUT 00pa3y IIOCKOCTH o

AL 2, -1), a:2x+3y+2-1=0, x=2.

12. Hammcath KaHOHUYECKHE ypaBHEHUS TIPSIMOIA.



2X+y+2-2=0, 2x-y-3z+6=0.
13. HaiiTu Touky nepecedeHus NpsSMON U MIIOCKOCTH.

x—2:y—3:z+1

X+2y+3z-14=0.

-1 -1 4’
14. Haiiti Touky M’ , ciMMeTpU4HYO TOYKe M OTHOCHTENIBHO TPsSMOH (1715 BapuaHTa 1)
Xx-1 y+15 7z
M (0, -3,-2), = — =,
( ) 1 -1 1

15. Onpenenuts COBMECTHOCTD CHCTEMBI JIMHENHBIX yPABHEHHIA.

(%, —4x, =1
intixn =4
1Fx +10x, =12
Sk +6x, =38
| 3x - 16x, =5

16. Pemuth cuctemMy ypaBHEHU MAaTPUYHBIM METO0M

Sx—y—z=10
x+2yv+3z=14
dx+5y+22=16

17. OnpenennuTs paHr MaTpUIbl
3 57
1 2 3
1 3 35
18. OnpenenuTs paHr MaTpUIbl
1 000 35
o 0o 00
2 0o o0 mn
19. Bbluncnutb onpepenvTens
324
1 2
3021
4 3

20. Hana maTpuia



3 2
A=

1 4
Haiiti A8,

21. Jlana matpuna

1 2
A=
3 4
HalTn 06paTHyI0 MaTpuiry A,

22. JlaHBI MaTPHIIBI

SIS

Haiitu det (AB) nByms criocobamu.

23. BIYHUCIUTB ONPEASIIUTENb MAaTPHILIBI

1 2 1
A=|0 -2 3
301

A={ 2) 3=E g

25. JlaHbl MaTpUILIbI
1

A=|4
3

BE=(2 4 1)
Haiitu AB u BA.

26. JlaHbl MaTpHIIBI

0
A=l2 4 1| 5=|3| C=| 2
1



Y YHUCIIO 0oL = 2.
Haiit ATB+aC.

27. JlaHbI MaTpHUILIBI

oo

1 2 3 1 3
A=|2 1 4 E=|5 7
3 02 3 1 2

Haiitu 2A + B.
28. Haiitu peuieHue cucteMsl ypaBHeHU meTogoM Kpamepa

Sx—y—z=10
x+2yv+3z=14
dx+35p+2z=18

29. Pemuth cucremy meroaom ['aycca.

Sx—y—z=10
x+2y+3z=14
dx+35p+22=16

30. YpocTuTh MaTpUIly U BEIYUCITUTH OMPEIETUTENh

4 3 2 6

-5 5 1 -z
M=

= 4 2 3

4 -2 -1 1

1 0 =x
2 x 1
0o -1 =z

32. BeIUuCIUTh OnpeaenuTens MaTpUIlbl 1o npasuiry Capproca:

a 1 —-a
a1
- 1 —a

33. JIuneitHOe mpeBparieHue B 6asuce
e d=[8-67 &=[(167-13 &=[0, -3, 7)



o0pa3yeT MaTpuILy

1 -1& 13
A=(-1 =22 20

1 =125 11

Haiitu ero marpuity B 6a3uce
eei=(l, -2 1 ef=3 -1 2}ei={2, L 2)

34. IlycTs B Gasuce “1’ “>* % npocrpancTsa V3 nMHeHOE NpeoOpa3oBaHue () 3a4a€TC MATPHUIICH

-21 1
A=|1 3 -4
o2l , BekTop & =Pt E — 1%
F=pd

Haiitu o6pa3

35. Jloka3aTk, 4TO KaXk/1asi U3 JBYX CUCTEM BEKTOPOB € 1 €’ SBJIIeTCs 0a3ucoM, HAUTH CBSI3b
KOOPJIMHAT OJIHOTO U TOTO K€ BEKTOPa B ATHX Oa3ucax.

e: =021, e §=[314)
g =2, 3, 3), g, =[5,2,1),
g, =37, 1) g =1, -6)

36. B npoctpancTse V3 3a1an 6asuc ¢ % %2- % Bekrops
¢
r

é.g = 251 + 3@2 2

r

g =—28+ &, + &

=g +4&; -

06pa30BHIBAIOT HOBBIIT Gasuc ¢’. Haiitn koopauHaThl BekTopa * %s B HOBOM Gasuce ¢’.

37. UccnenoBaTh cucTeMy M HalTH OOIIMIA pelleHre B 3aBUCUMOCTH OT A.

Sy =3y + g+ du, =3
dxy — dxg + 3xz + Txy =1
Bx; —0x, —x3— 5%, =0
Try— 3y + 7o+ 171y = A

38. Pemnte MmeTonoM XKopnana-I'aycca cuctemy ypaBHEHUI:

Sxtdxn, tx,+ix, =3
bx, +8x, +2x;, +5x, =7
9x +1ix, +3x, +10x, =13

39. Haiitu ¢pyH1aMEHTaNbHYIO CUCTEMY PELIEHUI CUCTEMbI YPABHEHMIA:

I+ - B+ A+ =10

Qo =2y =3y —Tr, 423, =10
0+ 1llry— 13+ 34xy— 51, =0
-y + 216, + 3, =10
N+ 3y =S+ 9y —xs=10



40. Pemuts ¢ nomomibto Teopembl Kponekepa-Kanennu cucreMy ypaBHEHUI:
N +Ty—drs—Ty+xs=1
I -ty g+ a4+ 3 =4

o+, -9 -8 +x, =10

41. C nmoMoIIpIo 3JeMEHTApPHBIX TPEOOpPa30BaHN HAWUTH PaHT MATPHUIIBI

701 1 3
104 25 g
A=1_3 | _3 _7
12 -1 0

42. HaiiTi panr MaTpuibl A METOZ0M OOBOJIHBIX MUHOPOB, €CITH

7 -4 3 1 0
I -2 1 -4 2
A=lg 1 o3 1
A 27 4 4 3

43. Pemuth MaTpuuHoe ypaBHeHHe AX=B rue
e 3 2 Ty Xy X B -1 7
4 3 Xy X 3 5
44. Pemuthb cucTeMy ypaBHEHUN
31’1 =Xy = 1
—dn+ g+ 15 =-1

2y -+ =4

METOZO0M O00paTHOM MaTPHIIBI.
45. Pemmthb cucTeMy ypaBHEHUI:

Ary+ g —Sxz+xg =11
X — 3, - fx, =4
drg—xg+duy =10
o+, —Txg +hxy =11

2 2
x
LI A
46. Haiitu npoekuuio Ha mIockocTh Oxz, z=(0 JIUHUIO NepeceueHust dJUTUIICOU 1A a4

U IIJIOCKOCTHU
z+4z-4=0

47. Haiitu npsiMble, KOTOpBIE IPOXOJAT uepe3 Touky A(6; 2; 8) u nexat Ha
oyt gl

——-_—_=1

MMOBEPXHOCTHU D 4 14

OueHo4YHbIE CPeCTBA IJISA POMEKYTOYHOH aTTeCTAluU



Ll

PO~ oA

23.
24.
25.
26.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

0.
. Onpenenutenu n-ro nopsaka. CBONCTBa OIpeneIuTeNeH.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

DK3aMeH
Cnucok BONPOCOB sl IK3aMeHAa 10 AUCHHUILJINHE

Muumas enununa. ['eomerpudeckoe n300pakeHne KOMIUIEKCHBIX YHCET.
Mopynb u apryMeHT KOMIIJIEKCHOTO YHUCIIA.

Anre0Opanueckas, TPUTOHOMETpUYECKasi M MOKa3aTeabHast (JOPMBI 3aMHUCH KOMIUIEKCHBIX
YHCel.

CnoxxeHue, BBIMUTAaHUE U YMHOKEHHE KOMIUIEKCHBIX YUCEII.

®opmyia Myaspa.

JleneHne KOMIUIEKCHBIX YHCE].

N3BnedeHne KOpHEH U3 KOMIUIEKCHBIX YUCEI.

Marpuiibl ¥ IMHEHBIE onepaluy HaJl HUMHU. CBOMCTBa Oorneparuii.
Martpuiisl 1 yMHOKEHHE MaTPHIL.

Onpenenureny BTOPOro U TPEThero nopsiaka. Mx coicraa.

Teopema Jlamutaca (0 3HaYEeHUH ONPEIEITUTENS).

Cuctema nuneitnbix anredpanueckux ypasHenuit (CJIAY). Ilpasuno Kpamepa.
OO6parHas MaTpHIla U €€ CBOWMCTBA.

Martpuunsle ypaBHEHUS.

Marpuunas 3anuck 1 MatpuuHoe pemenue CJIAY.

Meton 'aycca qst pemenus CJIAY.

Merton Kopnana-I'aycca ms pemenust CJIAY.

Panr matpunel. Ero colictsa.

UccnenoBanue CJIAY. Teopema Kponekepa-Kanemnu (0 COBMECTHOCTH CUCTEMBI).
Anroput™m pemenus npousBosbHoit CJIAY.

Cucrema nuHeHBIX ogHOpoAHBIX ypaBHeHU (CJIOVY). Teopema 0 HEHYIEBOM pEIICHUH
CJIOVY.

OynnamentanbHasa cuctema pemenuii CJIOY. Ee cBoiicTsa.

BexTopsl. JIunelinble onepanuu Haja BekTopamu. CBOWCTBA JIMHEWHBIX ONepaluil.
[Ipoeknus BekTopa Ha ocb. CBOMCTBA MTPOEKIIMIA.

Paznoxxenue BekTOopa MO OpTaM KOOPAMHATHBIX Oceid. MOIynb W HampaBiISIOLINE
KOCHHYCBI BEKTOPA.

Komnuneapnsie BekTopsl. X cBolictBa. KoopanHaTs! BeKTOpA.

CxkanspHoe npousBeieHre BeKTopoB. Ero cBolicTaa.

BekropHoe nmpousseieHne BEKTOpoB. Ero cBolicTBa.

CwmenianHOe Mpou3BeieHue BEKTOpoB. Ero cBoiicTBa.

[ToHsiTHE NTMHEWHOW 3aBUCUMOCTH U HE3aBUCUMOCTH BEKTOPOB.

JIuneliHas 3aBUCMMOCTh BEKTOPOB Ha IJIOCKOCTH.

JluneltHoe (BEKTOPHOE) MPOCTPAHCTBO. [IprMephl IMHEHHBIX TPOCTPAHCTB.
Pa3mepHoCTh 1 6a3uc TMHEHHOTO MPOCTPAHCTBA.

[Tepexon k HOBOMY 0a3ucy.

JIuneitnsie oneparopel. Teopema o MaTpulle TUHEUHOTO onepaTopa.

CBs13p MEX/ly MaTpULlaMH JIMHEIHHOTO OIlepaTopa B pa3HbIX Oa3ucax.

CobcTBEeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUEHUS JINHEHHOTO ONepaTopa

[Ipumep Ounera.

Onpenenurenu BTOPOro U TPETHETO Nopsika. Mx cBoicTaa.
Pa3mepHOCTh M1 0a31C IMHEHHOTO MPOCTPAHCTBA.

Haiitn panr matpune!.
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Paznen

CemecTp
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Buabi yueoHoii padoTsl,
BKJII0Yasi CAMOCTOSITEJILHYIO
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CTYE€HTOB
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1700

Jag | II/C | CPC KCP
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Tperuii cemectp

11

Ionatue u npeacTaBIeHUs] KOMIUIEKCHBIX
qucedn.

Muumas eaununa. ['eometpuieckoe
n300pakeHne KOMIUICKCHBIX yrcesl. Moaynb u
apryMeHT KOMIUIEKCHOTO YHCIIa.
Anrebpanyeckasi, TPUTOHOMETpUIecKas 1
MoKa3aTenbHas (POPMBI 3aIIFICH KOMILIEKCHBIX
YHUCeTI.

1.2

JeicTBrs Hall KOMIDICKCHBIMH YHCIaMU.
CrnoxeHne, BRIMUTAaHUE U YMHOXCHIHC
KOMILIEKCHBIX uncen. @opmyna Myaspa.
Jlenenue KOMIUIEKCHBIX unced. M3BiedeHne
KOpHEH M3 KOMIUIEKCHBIX YHCEII.

13

MartpHuIs! 1 OTpeieuTeNn

[TonsTe Matpuilpl e€ pasmepHocTh. CliokeHUe
1 TIPOM3BENICHUE MATPHII, CBOUCTBA ATHX
neiictBuil ¢ MaTpunamu. JJucTpuOyTHBHOCTH
YMHOKEHUSI OTHOCUTENILHO CJIOKEHUSI MaTpULL.
YMHO)KeHre MaTpulbl Ha yucio. [ToHsaTus
SAMHUYHON U OOPATHON MaTpPUIIBL.
DneMeHTapHbIe IEHCTBUS CO CTPOKAMHU
MaTpuisl. JInHelHas 3aBUCHMOCTh CTPOK




MaTpuisl. OCHOBHEIE CBOMCTBA IETEPMHUHAHTA.
MuHop 1 anredpandeckoe JOMOTHEHNE
aIIeMeHTa MaTpubl. Paznoxenne
JETEPMIHAHTA IO DJIEMEHTAM CTPOYKH WIIH
cronbma. OnpenenTuTens MaTPUITHI C THHEHHO
3aBHCUMBIMHU CTPOYKAMH.

1.4

Panr matpunsl.

[Tonstre 6A3UCHOrO MHUHOPA MATPHIIBL.
[TonsiTe panra MaTpHuIb JII000H pa3MepHOCTH
u ero ceoiicTBa. CBsI3b MOHATHA pPaHra
MaTpULbI C JUHENHON 3aBUCUMOCTBIO CTPOK.
MeToabl Hax0XK/I€HHSI MUHOPA € TTOMOLIBIO
3JIEMEHTAPHBIX MTPEe0OPa30BaHMUNA CTPOK
MaTpHIBI (METOJI CBEJICHUS K
Tpaneuen1anbHOMY BHUIY).

15

OO0parteHue MaTpUI

MeToabl HaX0KICHHUS 00PaTHOW MATPHIIBL: C
MTOMOIIBIO ANTe0PandecKuX TOTOTHECHUH
3JIEMEHTOB U C IOMOILLBIO AIIEMEHTAPHBIX
nmpeoOpa3oBaHuUil CTPOK MaTpPHUIEL. MaTpryHbIE
YpaBHEHUSI. .

1.6

[TpencraBneHne cucTeM JIMHEHHBIX
anreOpanyeckux ypaBHenuii (CJIAY) B
MaTpUYHOH hopme.

OcHoBHbie oHsiTHA. 3anuchk CJIAY B
MaTpuuHOi hopme. [TOHATHE COBMECTHOCTH
CHCTEMBbI JTMHEHHBIX anreOpanyecKux
ypaBHEHU. MeTO peleHus] CHCTEMBbI
JTUHEWHBIX anreOpandecKuX ypaBHEHHH C
MTOMOIIIBI0 00PaTHON MaTPHIIBL.

1.7

Teopema Kponexepa-Kanenmu

Teopema Kponekepa-Karesnu o joctaTouHoM
YCJI0BHMH COBMECTHOCTU CUCTEMbI JIMHEMHBIX
anreOpanyeckux ypaBHeHui. [IpaBuiio
pelIeHus MPOU3BOJIBLHON CUCTEMBI JINHEUHBIX




anredbpanyecKix ypaBHEHUH ¢ TIOOBIM
KOJIMYEeCTBOM HEM3BECTHBIX. Mcnons3oBanue
06a3uCHOT0 MUHOPA MaTPHUIIH KO(H(HUITNECHTOB
NP IEPEMEHHBIX IS BEIOOpa 3aBUCHMBIX U
CBOOOJHBIX IEPEMEHHBIX.

1.8

Mertons! pemienus CJIAY

Mertonp! penieHust CUCTEMbI TMHEHHBIX
anreOpanyecKuX YpaBHEHUH: MPABHUIIO
Kpamepa, meton I"aycca u
Moaudumposanusiit Mmeton JXKopmana-I'aycca.
Onmcanne KaHOHHYECKOTO CTIIoco0a
HAXO0XIACHHSI YACTHOTO PELLIEHUS
HEOJHOPOAHON CUCTEMBI JINHEHHBIX
anreOpanyecKux ypaBHCHUH.

1.9

DeMeHThl MAaTPUYHOTO aHaIHN3a

[Tonsitue BexTopa. JIuneitHble onepaiu HaJ
BEKTOpaMHU: CJIOKEHHE BEKTOPOB U YMHOXKEHUE
BEKTOpa Ha YMCJI0, CBOMCTBA 3TUX ONeparuil.
IIpoexuust BekTopa Ha ochb. Pa3noxenue
BEKTOpa 110 OpTaM KOOPAUHATHBIX OCEH.
Mopnyns BekTOpa. Hampasinsromuye KOCUHYCBI.
JleficTBuUSs Haa BEKTOpaMHU, 3aJaHHBIMU
npoekusMu. JInHeHas 3aBUCUMOCTb U
HE3aBUCHUMOCTh CHCTEM BEKTOPOB.

1.10

OCHOBHBIE OTIepaLlUH HaJl BEKTOPaMHU
CkansipHOE MTPOU3BEACHNE BEKTOPOB H €0
CBOlicTBa. BrlpaykeHue cKaisipHOTO
MIPOU3BEACHUS Yepe3 KOOPAUHATHL. YTOI
MeXy BeKTopamu. BekTopHOe mpon3BeieHre
BEKTOPOB U ero cBoictaa. [lonstue
OpUEHTALUH TPOIKU BEKTOPOB. BripaxeHnue

BCEKTOPHOI'O IMTPOU3BEACHUA YE€PE3 KOOPAUHATEI.

VYcioBre KOITMHEaPHOCTH BEKTOPOB.
Haxoxxnenue miomaau napauienorpaMmma u
TpeyrojapHuka. CMelaHHoe Ipou3BeIcHUuE

10




BEKTOPOB U €ro CBOiicTBa. BrlpakeHue
CMEIIaHHOTO NTPOM3BEACHNUS Yepe3
KoopauHaTel. OnpeneneHye B3auMHON
OPHEHTALNH BEKTOPOB B IIPOCTPAHCTBE.
YcTaHOBIEHNE KOMIUIAHAPHOCTH BEKTOPOB.
Omnpenenenne 00bEMOB NapauleNenuIe1a 1
TPEYTrOoJIbHOW MUPaMHUJBL.

111

BektopHoe npocTpaHCTBO.

N-MEpPHBIA BEKTOP U BEKTOPHOE IPOCTPAHCTRO.
JIuneiiHas 3aBUCUMOCTb BEKTOPOB B JIMHEITHOM
N-MEPHOM BEKTOPHOM IIpocTpaHcTBe. [lonsaTHE
6a3nca cuctemMbl BEKTOpOB. Pasnoxxenne
BEKTOpa MpocTpaHcTBa no 6asucy. [lepexon k
HOBOMY 0a3ucy M cucteMe KOOpAWHaT,
MaTpula nepexoaa. HopmupoBanHoe
BEKTOpHOE IpocTpancTBo. Hopma BekTopa.

11

1.12

EBKIIN0BO IPOCTPAHCTBO.

MeTpuka BBOJUTCS C IIOMOIIBIO CKAJISIPHOTO
npousBenenus. Hepasenctso Komn-
ByHSAKOBCKOTO 1 HEPaBEHCTBO TPEYTOJIBHUKA.
Teopema 0 CylecTBOBaHUN
OPTOHOPMHPOBAHHOTO Oa3nca BO BCIKOM n-
MEpHOM €BKJIMIOBOM IIpocTpaHcTBe. [lonsaTre
JIUHEHHoro oneparopa. CBs3b MEXITY
MaTpUIlaMH JIMHEITHOTO oepaTopa B Pa3HbIX
Oazucax.
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1.13

CoOCTBEHHBIE BEKTOPHI

[MousTHe COOCTBEHHOTO 3HAUCHUS U
COOCTBEHHOTO BEKTOpa JIMHEWHOIO OMeparopa.
3aBUCHMOCTh MEX/Iy THATOHABHBIM BUIOM
MAaTPHIIbI JINHEHHOTO OMEPAaTOpa B HEKOTOPOM
0asuce ¥ COOCTBEHHBIMH BEKTOPAMHU
00pa3yIoMMHU 3TOT Oa3ucC.
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1.14

Jlunetinast Mojienb OOMeHa.
[Ipumep MaremaTrueckoit MojIeu mpolecca,
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HpPIBOI[)IH.IPIﬁCﬂ K HOHSTHIO COOCTBEHHOT'O
BEKTOpa U COOCTBEHHOI'O 3HAUCHUS MaTpHUIbI.

1.15

I'eomeTprueckast HHTepIpeTanys QyHKIUN
HECKOJIBKUX TIEPEMEHHBIX

OyHKIMU IBYX U TPEX MepeMeHHbIX. JInHUM 1
MIOBEPXHOCTH PaBHOTO YPOBHA. MeTon
ceyeHu. PaccTosHue Mexny nByms
MPOM3BOJILHBIMU TOUKaMmHu. [loBepXHOCTH
BTOPOTO MOPSIKA. DILTUTICOUI, TapaboIou,
rUnepooIon 1. DIUTHIITHYECKUN IHITHHAP.
Konyc. ['umepOonmaeckuii mapaboiaonm.
I'mnepOomuecknii TUITHHIP.
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<D0pMa aTTCCTall

19-21

Bcero gacos o JHUCHUIIIINHC
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