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1. IEJIX OCBOEHUSA JNCITUILIJIMHBI

JucimmmHa «Aunredpay obecriednBaeT HPHOOpETCHHME 3HAHWN W YMEHHH, COACHCTBYeT (yHIaMeHTaau3alMi 0Opa3oBaHM,
(OpMHPOBaHNIO MHPOBO33PEHUS M Pa3BUTHIO JIOTHYECKOTO MBITIIICHHS.

LICJ'IL}O npernoaaBaHvsad AUCHUILUIMHBI SBJISACTCA obecneueHue (l)yHI[aMeHTaJ'[LHOfI IIOJATOTOBKH B Ba)KHOM 00JacTH COBpeMeHHOﬁ
MaTCMaTHUKH.

3agayaMM JUICHUIUIMHEL SIBJICTCS O3HAKOMIICHHE C OCHOBAaMHM KJIACCHYECKOW M COBPEMEHHOH anreOphl, O0Oy4eHHE OCHOBHBIM
ayreOpanvyeckuM MeTOaM PELICHUs 3a]ja4, BOSHUKAIOIMX B IPYTUX MaTeMaTUYECKUX AUCLUILIMHAX U B IIPAKTHKE, 03HAKOMIIEHUE C
HCTOpHEH Pa3BUTHS alreOphl M C BKJIAJIOM POCCHHCKHUX YYEHBIX B Pa3BHTHE COBPEMEHHOH anreOpandeckoil HayKH.

PeSyJ'ILTaTLI O6y‘I€HI/IH 0 JUCHHUIITIMHE HAalIpaBJICHBI HA JOCTHXKCHHUC NHANKATOPOB!:

OIIK-3.1. O6namaer 3HaHUSIMHA OCHOBHBIX MaTEMATHUYECKUX ITOHATHI U METOJIOB.

OIIK-3.2. Mmeer npakTHYECKHI ONBIT MCIOIB30BAHUS MAaTEMaTHYECKHX METONIOB ISl pelIeHHs 3adad NpodecCHOHaIbHOM
JeSITeNIbHOCTH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Huxn (pazngen) OIOIT: b1.0.01

2.1 TpeGoBaHus K NpeABAPHUTEILHON MOATOTOBKe 00y4al01erocs:

JucnumnnuzHa «Anrebpa» HUMeeT Pa3sHOCTOPOHHHE CBSI3M CO MHOTHMMH MAaTeMaTH4YEeCKHMMH M CHELUAIBHBIMM JMCLUIUTMHAMMU.
JlMcuuminHa OCHOBBIBAE€TCS Ha 3HAHUM YMCIOBBIX CUCTEM M (DYHKIMH, M3YYCHHBIX B CPEIHEH IIKOJE, a TaKKe B HECKOJIBKUX
IEPBBIX TeMax Kypca «MaTeMaTUIeCKU aHaIu3y.

MaTeMaTHYeCKUi aHaJIu3

I'eomerpus

2.2 I[l/lCl.ll/ll'lJ'll/lHLl N IPAKTHKH, JJIsI KOTOPBIX OCBOCHHE JAHHOU THCUMILTHHBI (MOZly.]'lfl) HE00X0UMO KaK npeamecTsyromiee:

IMony4eHHble B anrebpe 3HAHUS MO KOHEYHOMEPHBIM IIPOCTPAHCTBAM HaJ MPOM3BOJBHBIMU MOJSMH, CIYXKaT 0a30i A U3yYeHHs
JEHCTBUTENBHBIX M KOMIUIEKCHBIX MIPOCTPAHCTB B Kypce «MaTeMaTH4eCKUii aHann3y. 3HaHK U3 alreOpsl 0 TEOPHH MHOTOYJICHOB,
KOJICI] ¥ TPYII IIMPOKO HCIOJB3YIOTCS B Kypce «MaremaThdeckasi JOTHKa M TeopHus aaroputMoB». Kypc «Amrebpay sBisieTcs
0a30BBbIM 151 KpUNTOrpahuIecKuX AUCIUILTHH NPOQECCHOHATLHOTO IUKIIA.

MaremaTHueckas JIOTHKa U TCOpHUs aJIrOPUTMOB

Koneunsle mons

Teopusi HyHKLIHH KOMIUIEKCHOTO IIEPEMEHHOT0

Kpunrorpaduyeckue MeTop! 3auThl HHGOpMaIMU

Kpunrorpadudeckue IpOTOKOIBI

3. KOMIIETEHIIUY OBYYAIOIETOCSI, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLATIIMHEI
(MOJYJIST)

OIIK-3: Cnoco0eH ucnoab30BaTh MaTeMaTH4eCcKHe MeTOAbl, He00XO0AMMBbIe VISl pelieHus 3a1a4 npogeccUOHATbHOI
JesITeIbHOCTH;

3HaTh:

Huns noctmkenus uaankatopa OIMK-3.1: 3HaTh OCHOBHBIC TOHATHS U METO/IBI aareOpbl

YMmeThb:

Hns noctuxenns: uaaukatopa OIMK-3.2: YMeTh MCHonb30BaTh anreOpanvecKue METOJbl MU MOJCIH JIJIS PEIICHUS TPUKIATHBIX
3a[ay4; pelaTh THIOBBIE 3aJa4l MO ajreOpe; BBIMOIHATH ONEPaIiy ¢ alreOpandyeckuMHu 00bEKTaMHu.

Baagern:

s noctmkenns naankatopa OIMK-3.2: Bianets anreOpanyecKuMu METOIaMH PELICHUS TIPUKIIATHBIX 3a/1a4.

B pe3yabTare 0CBOCHUS TUCIHHUIIIMHBI 06yqammnﬁm JOJIKCH

3.1|3uaTn:

3.1.1|ocHOBHBIE anrebpanyeckue MOHATHS U anredpandecKre MEeTOIbl PEIIeHNS MPUKITaHBIX 3a1a4.

3.2|Ymerh:

3.2.1|{ucnonp30BaTh 3HaHKSA, NOIYYEHHBIE B KypCe, AJs PEIIeHHs IPUKIAAHbIX 3a/a4, B IPOrpaMMUpPOBAaHUU
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3.3|Baaners:
3.3.1|anrebpanueckuMy METOAaMH TIPH TOCTPOSHUH MOJIEIH TIPHKJIaTHOW 3a/1a4H.
4. OFBEM JUCHUIIIUHBI (MO YJIsST)
O6Lwas TpyAoeMKoCTb 8 3ET
YacoB no yue6HOMy IL1aHy: 288 Busel KOHTpOJISL B CEMECTpax:
B TOM YHCJIE:
aynuropHble 3aHatus: 180 9K3aMeHEI 1, 2
camocTosTenabHas pabdora: 36
9acoB Ha KOHTPOJb: 72
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI MO YJIS)
Kon HaumenoBanmue pa3jiesioB 1 TeM /BU 3aHATHS/ Cemectp | Yacos Jlutepatypa

| SAHATHSA /[ Kvne

Paznea 1. 1. Aure6panueckne cTpyKTypbI

1.1 bunapHsle anreOpanyueckue onepanuu. 1 2 JI1.1 JI1.3J12.1
AccoluaTuBHble, KOMMYTAaTUBHBIE OIEPallMM, HEUTpaJIbHbIE 3JIEMEHTHI. 2132
Omnpenenenre TPYIITbl, MPUMEPHI TPYII, CBOMCTBA IPYIIbI, CHMMETPUYCSCKas
rpynmna. /JIex/

1.2 Konbua u nosns. 1 2 JI1.1 J11.3J12.1
Ornpenernenre Kojblia, IpUMepsl Komer. OnperneseHue mossi, IpUMephI MOJIeH. 3132
Xapakrepucrtrka mons. Teopema 0 xapakrepuctuke. /JIex/

1.3 Bunapnas anredpauueckas oneparus. ['pynmnsl. Pemenune 3anau. /Ilp/ 1 2 JI1.1 JI1.3J12.1

31 32
1.4 Onepainuu ¢ KOMILIEKCHBIMU Ynciiamu. Pemmenue 3aaayq /TIp/ 1 6 JI1.1 J11.3J12.1
21092
1.5 Bunaphnas anreOpaunueckas onepanus. ['pynmel. Konbia u noins. /Cp/ 1 3 JI1.1 J11.3J12.1
21092
Pazgeu 2. 2. KomniiekcHble Yync/ia

2.1 Komruiekchsle uncna. 1 2 JI1.1 J11.3J12.1
IocTpoenue mmosnst KOMIUIEKCHBIX yrcenn. CBOMCTBA CONPSHKEHUE KOMITIEKCHBIX 21032
qHCell.

/JTex/

2.2 Tpuronomerpuyeckas (Gpopma KOMIUIEKCHOTO YHCIIA. 1 2 JIT.1 JI1.3J12.1
®opmyna MyaBpa. KopHr K3 KOMIIJIEKCHOTO 4Hcia, TEOpEMa O KOPHSIX W3 21932
enuHunpL. /Jlex/

23 Onepaluu ¢ KOMIUICKCHBIMU Ynciiamu. Pemenue 3anay /TIp/ 1 2 JI1.1 J11.3J12.1

D192
24 Konrtponbshas padora Nel. Pemenue 3aaau. /TIp/ 1 2 JI1.1 J11.3J12.1
2192
2.5 Kommnekcubie uncna. /Cp/ 1 3 JI1.1 J11.3J12.1
2192
Pazpgen 3. 3. Marpuubl, onpeaeanTe]d, CHCTEMbI

3.1 Marpuisl. 1 2 JI1.1 J11.3J12.1
IlonsiTus MaTpuiel, omepanyMyd Haj MaTpullaMd. TeopemMa O CBOWMCTBax 2132
CIO)KEHHS MATpHLl M YMHOXKEHHMS MAaTpUIbl Ha DJIEMEHT KOJbIa.

IMpousBenenue marpuil. Teopema o CBOWCTBAaX MPOU3BEACHUS MaTpHil. /JIex/

32 OOpaTHbIC MATPHIIBL. 1 2 JIT.1 JI1.3J12.1
IMonste oOpatumMocTH MaTpuil. IIpumepsl OOpaTHMBIX M HEOOPATHMBIX 21032
MAaTpHI] HaJ KoJibllaMu. TeopeMa 0 CBOMCTBaxX 0OpaTuMbIX MaTpwuil. /JIex/

3.3 IToxncranoBku. 1 2 JI1.1 JI1.3J12.1
IlonsiTne  TpaHcmoHWpoBaHWs ~— MaTpuIBl.  TeopemMa O  CBOMCTBax 2132
TPAaHCIIOHUPOBAaHUS MatTpull. [IOHATHS TOACTAHOBKHM M MEPECTaHOBKU.

YeTHOCTD MEepeCTaHOBOK U MOJICTAHOBOK. /JIek/
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34 Onpenenurenu. 1 2 JIT.1J11.3J12.1
JlBa ompeneneHHs OIpeReNWTeNss W HUX PaBHOCHIBHOCTh. Teopema 00 0192
OTpeNeNTUTeNe TPAHCIIOHUPOBAHHOW MaTpuibl. O paBHONPaBUM CTPOK H
cTonoOIOB B onpezaeutene. /Jlex/

35 CBoiicTBa onpeaenures. 1 2 JIT.1J11.3J12.1
Teopema 00 ompexenuTene modypacnasineiics wMarpuipl. Teopema 00 3122
OIIpEIENUTeINe TPEYTOIBHON MaTprbL. /JIex/

3.6 CBoiicTBa onpeaenures. 1 2 JIT.1J11.3J12.1
Teopema 0 KOCOCHMMETPUYHOCTH omnpeznenutens. TeopemMa o JIUHEHHOCTH 3122
onpenenurens. /Jlex/

3.7 CaoiicTBa onpeaenurens. 1 2 JIT.1 J11.3J12.1
Musopsl U anredpaupdeckue JomoiaHeHHs. TeopemMa o0  CBOMCTBax 2132
anreOpanveckux JONONHEHUH. PasnokeHue ompenenuTens MO CTPOYKe H
cronoOuy. IlonsaTue npucoearHeHHON MaTpuLbl. Teopema 0 MPUCOSTUHEHHOM
Marpuue. /JIex/

3.8 CoiicTBa onpeaenurens. 1 2 JIT.1 J11.3J12.1
Teopema 00 ompenenurene NpPOM3BENEHHUS JABYX MaTpui. Teopema 00 3122
obpatHo#t MaTpuie. /JIex/

39 OnpenenuTeny crenualbHOro BU/A. 1 2 JI1.1 J11.3J12.1
Onpenenurens BanaepMoHia u HUpKyIsSHT. Beruucnenne oOpaTHONW MaTpHIIbI 21032
C TMOMOIIIBIO AJIEMEHTAPHBIX MpeoOpa3oBaHuii cTpoK. /Jlex/

3.10 |HetictBus c MmaTpuriamu. Perienue 3anauy. /TIp/ 1 2 JI1.1 J11.3J12.1

21392

3.11 |Breiuucnenue onpeaenureneii. Pemenue 3anauy. /TIp/ 1 4 JI1.1 J11.3J12.1

21392
3.12 |O6parnas marpuua.Pemenue 3anauy. /TIp/ 1 2 JI1.1 J11.3J12.1

21092
3.13  |Anropurm ['aycca . Pemenue 3anau. /TIp/ 1 4 JI1.1 J11.3J12.1

21092
3.14  |KonrponbHas pabora Ne2. Pemienue 3anau. /Tlp/ 1 2 JI1.1 J11.3J12.1

21092
3.15 |Marpuugl. [Togcranosku. Onpenenurenu. /Cp/ 1 6 JI1.1 J11.3J12.1

D192

Pazpneu 4. 4. MHOro4J1eHbI

4.1 CHCTEeMbI JIMHEHHBIX YpaBHEHHH. 1 2 JI1.1 J11.3J12.1
IlonsiTue pemieHWss CUCTEMBbl JIMHEHHBIX ypaBHEHHM, COBMECTHbIE U 21932
HECOBMECTHBIE CHCTeMBI. Teopema 00 »sIeMeHTapHBIX HPeoOpPa3OBaHUSIX.

Anroputm ["aycca u ciencrBus u3 Hero. /Jlex/

4.2 MHorousneHsl 0T OJHOI'O HEU3BECTHOTO. 1 2 JI1.1 J11.3J12.1
Teopema Kpamepa. I[loctpoeHme Koiblla MHOTOYIEHOB OT OIHOTO 2132
Hens3BecTHOro. /JIex/

4.3 JlenmmMoCTh MHOT'OUYJICHOB. 1 2 JI1.1 JI1.3J12.1
Konbua 0e3 nenureneit Hyns. Teopema O JENCHHHM C OCTATKOM B KOJBIEC 21 92
MHOT'OYWJICHOB U B KOJIbLIE LIENbIX ynced. /JIex/

4.4 Anropurm EBknmna. 1 2 JIT.1 JI1.3J12.1
CBolicTBa JETMMOCTH MHOTOWIEHOB M IeNbIX unced. HambGonpmmid oOmumii 21032
JOETUTENb AT MHOTOWISHOB, €ro CBOWCTBA, airopuT™ EBkmuga s
MHOTO4JIeHOB. /JIek/

4.5 Csotictea HO/I. 1 2 JI1.1 J11.3J12.1
Teopema O JIMHEWHOM TIPEICTABJICHHH HAUOOJBIIErO OOIIET0 JEeTUTEIS. 21 92

B3anMHO npoCThIC MHOTOWICHBI U UX CBOWCTBA. /JIek/
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4.6 HenpueoaumocTs MHOTOWIEHOB. 1 2 JIT.1J11.3J12.1
OcHoBHast TeopeMa apH(METHKH MHOTOWIECHOB. IIOHATHE NPOM3BOIHON 0192
MHorowieHa. TeopemMa O KpaTHBIX MHOXHTEISIX MHOTOWIEHA U €ro
npou3BoaHOW. OTIeNeHne KPAaTHBIX MHOXHTENCH MHOrOWIEHa C TOMOIIBIO
anroputMma EBximna. /JIex/

4.7 KopHu MHOTO4JIEHOB. 1 2 JIT.1J11.3J12.1
Teopema be3sy. Cxema I'opnepa. Teopema o0 uuciie KOpHEH W CTeneHU 3122
MHorowieHa. /JIex/

4.8 Wurepnonsiponnsie hopmyist Jlarpamka u HeroToHa. 1 2 JIT.1J11.3J12.1
OyHKIIMOHATBHOE M anredpandyeckoe paBeHCTBO MHOrodwieHoB. Teopema 00 3122
OJIHO3HAYHOCTH 32JIaHUSI MHOTOYJICHAa CBOMMH 3HAaYeHUAMH. /JIek/

4.9 MHoOrouneHsl OT HECKOINBKNX HEU3BECTHBIX. 1 2 JIT.1 J11.3J12.1
IlocTpoenne konplla MHOTOYJICHOB OT HECKOJIBKUX HEU3BECTHBIX. /JIek/ 3122

4.10 |CuMMeTpUUECKHE MHOTOUWIEHSI. 1 2 JI1.1 JI1.3J12.1
CumMmeTprdeckrne MHOrowIeHs!l, hopmyisl Buera. /JIex/ 2132
4.11 |CuMMeTpHuYECKHEe MHOTOUJICHBI. 1 2 JIT.1 J11.3J12.1
OcHOBHasl TeOpeMa 0 CUMMETPHIECKUX MHOTOWIeHax. /JIek/ 3122
4.12  [TlocTpoeHue paciIupeHus Mojsl. 1 2 JI1.1 JI1.3J12.1
TeopeMa 0 CyIIeCTBOBAaHHH KOPHS HEMPUBOJAUMOr0 MHOTOWIECHAa B HEKOTOPOM 21392
pacumpeHuy 1ois ¥ cieacTBue us Hee. /JIex/
4.13  |OcHoBHast TeopeMa anreOpbl MHOTOUJICHOB. 1 2 JI1.1 J11.3J12.1
JlokazaTenbCTBO OCHOBHOM T€OPEMBI alireOpbl MHOrOwieHoB. /JIek/ 21032
4.14  |KopHH MHOTOYJIEHOB. 1 2 JI1.1 JI1.3J12.1
ParonanbHble KOPHU MHOT'OWIEHOB HaJl TIOJIEM pallMOHANIBHBIX uucel. /JIex/ 21092
4.15 [Anroput™ EBkiupna. Pemenue 3anau. /Ip/ 1 2 JI1.1 JI1.3J12.1
21092
4.16  |Kopuu mHorouneHoB. Pemenue 3anauy. /TIp/ 1 2 JI1.1 J11.3J12.1
D192
4.17 |HenpuoaumocTts MHOTrOwIeHOB. Pemenune 3aaayu. /TIp/ 1 2 JI1.1 J11.3J12.1
21092
4.18 |CummMmerpuueckrie MHOTOWIeHHI. Pemenne 3aaay /TIp/ 1 2 JI1.1 J11.3J12.1
21092
4.19 |KonrponbsHas pabora Ne3. Pemenue 3anau. /TIp/ 1 2 JI1.1 J11.3J12.1
D192
4.20 |MHuorounensl. /Cp/ 1 6 JI1.1 J11.3J12.1
D192
Pazpges 5. Dk3amen
5.1 /Ox3amen/ 1 36 JI1.1 J11.3J12.1
D192
Pazgen 6. S. Jluneiinble NpocTPaHCTBA U JIUHeIHbIE TPeodpa3oBaHus

6.1 Bexropabie mpocTpaHCTBa U MOAMPOCTPAHCTBRA. 2 2 JI1.2 JI1.3J12.1
Ompenenenue BEKTOPHOro mpoctpaHcTBa. [Ipocreiimme cBoiCTBa BEKTOPHBIX 21322
mnpoctpaHcTB.  OmnpenerneHHe  MOANPOCTPAHCTBA, OCHOBHBIE — CBOWCTBA
noanpoctpancTa. /Jex/

6.2 JluneiiHas 3aBUCUMOCTb U HE3aBUCHMOCTb. 2 2 JI1.2 J11.3J12.1
Ompenenenue TMHEHHOW 3aBUCUIMOCTH M IMHEMHON HE3aBUCUMOCTH BEKTOPOB, 2132
CBOWMCTBA JIMHEMHO 3aBHCHMBIX M HE3aBUCHUMBIX BEKTOpoB. Kpurepuit
JTUHEHHOH 3aBHUCHMOCTH. /JIek/

6.3 [lonHOE MHOXECTBO. 2 2 JI1.2 J11.3J12.1
Teopema 00 OYMCTKE JIMHEHHO TOJHOTO MHOXECTBA, OMNpeieiicHHe Oa3uca. 21322
Teopema o Be6ope Oasuca. /JIex/

6.4  |basmuc. 2 2 JI1.2 J11.3J12.1
Teopema o noronHenuu 10 6a3uca. Kpurepuit 6asuca. /Jlex/ 21032
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6.5 PasmepnocTb. 2 2 JI1.2 J11.3J12.1
OrmpenenieHre KOOpAMHAT BEKTOpa B Oa3mce, CBOMCTBAa KOOPAMHAT BEKTOpA. 0192
Pa3MepHOCTh TIpPOCTpaHCTBA, TeopeMa O Pa3MEpHOCTH, CIEICTBHS W3 HeEe.

/JTex/

6.6 Marpuna nepexona. 2 2 JI1.2 JI1.3J12.1
Marpuna nepexona, CBOcTBa MaTpullbl iepexona. Teopema 0 MOHOTOHHOCTH 3122
Pa3MepHOCTH MOAIIPOCTPaHCTB. /JIek/

6.7 Jluneitnas obonouka. 2 2 JI1.2 JI1.3J12.1
Teopema o0 mepecedeHHH MOANpocTpaHCcTB. JIMHeHHas obomodka, TeopemMa o 3192
JIMHEHHON obonouke. /JIex/

6.8 CyMMa moArpoCcTpaHCTB. 2 2 JI1.2 JI1.3J12.1
CyMMa MOANpOCTPaHCTB, TeOpeMa O CyMME IOANPOCTpaHCTB. Teopema o 3122
Pa3MEpHOCTH CYMMBI TIONIPOCTPAHCTB. /JIek/

6.9 [IpsiMast cymma noArnpoCcTpaHCTB. 2 2 JI1.2 J11.3J12.1
Teopema o0 mOpsAMoOil  cymme  moAmpocTpaHcTB.  JlomomHEHWE — K 3122
MOANPOCTPAHCTBY,  TeOpeMa O  CYIICCTBOBAHWUM  JIONONHEHHS K
MOANIpOCTpaHcTBY. /JIek/

6.10  |Panr maTpurps!. 2 2 JI1.2 JI1.3J12.1
Tpu TOHATHS paHra MATpHIBl, TEOpeMa O paHre | dIIEeMEHTapHBIX 3132
npeoOpa3zoBaHusx. /JIex/

6.11 |Teopema Kponekepa-Kanemnu. 2 2 JI1.2 J11.3J12.1
JoxkazarenscTBo Teopembl Kponekepa-Kanemmu. /Jlex/ 21032

6.12  |OnHOpOIHBIE CUCTEMBI JIMHEHHBIX YPaBHEHH. 2 2 JI1.2 J11.3J12.1
Teopema 00 onucaHuM CTPYKTYPHI PEIIEHUH CHCTEMBbI JIMHEHHBIX YPaBHEHUH. 21092
TeopeMa O pa3sMEpPHOCTH MPOCTPAHCTBA PEIICHUI CHUCTEMbI JTHMHEWHBIX
OJTHOPO/IHBIX ypaBHeHHUH. /JIex/

6.13  |JIuneiinslii onepatop. 2 2 JI1.2 J11.3J12.1
Omnpenenenve JIMHEHHOro omepaTropa, TeopeMa O CBOMCTBaxX JMHEHHBIX 21092
omneparopoB. Onepaiyy HaJ JIMHEHHBIMU OllepaTopaMu, TeopeMa O CBOMCTBaX
ornepanuii HaJ TMHEHHBIMU oniepaTopamMu. /JIex/

6.14  |CaoiicTBa TMHEHHOrO ollepaTopa. 2 2 JI1.2 J11.3J12.1
Teopema o0 3aganuu JIMHEHHOTO onepaTopa Ha 6aszuce U MaTpuueil. Teopema o D192
CBOMCTBaxX MaTpHI JMHEHHBIX onepaTopos. /JIek/

6.15 |DyHKIMOHANBI U TPEOOPa30BaAHUSL. 2 2 JI1.2 J11.3J12.1
Jluneitnbie ¢yHkunoHanbl. JInHeiHbIe TpeoOpa3oBaHus NpocTpaHcTBa. /Jlek/ 21932

6.16  |Matpuipl npeoOpa3oBaHHIA. 2 2 JI1.2 J11.3J12.1
Matpuipl JMHEHHBIX TpeoOpa3oBaHWii B pasHbiX Oasucax. OrmpenencHue 21032
OIpEeIUTENS] MATPUIIBI IMHEHHOTO npeodpa3oBanusl. /Jlex/

6.17 |lHBapmaHTHOCTB. 2 2 JI1.2 JI1.3J12.1
MHuBapuaHTHBIE TOANPOCTPAHCTBA, CBOMCTBA HHBAPUAHTHBIX MTOATPOCTPAHCTB. 2132
XapakTepuCcTUYeCKUi MHOTOYICH JIMHEWHOro MpeoOpa3oBaHMs, TeopeMa o
XapaKTePUCTUUECKOM MHOrouseHe. /JIex/

6.18 |CoOcTBEHHBIC BEKTOPHI. 2 2 JI1.2 J11.3J12.1
Teopema T'amunbrona-Konu. CoOCTBEHHBIE BEKTOpPBI W COOCTBEHHBIC 2132
3HAYCHHUS, TeopeMa O HAXOXKICHUM COOCTBEHHBIX 3HaueHHi. Teopema 00
OJTHOMEPHBIX HHBAPUAHTHBIX OANPOCTpaHCTBaX. /JIek/

6.19  [IIpoctpancTBa M moanpoctpaHcTBa. Pemenue 3amay. /TIp/ 2 2 JI1.2 J11.3J12.1

2192

6.20 |3aBHCHMOCTH U HE3aBUCHMOCTh CUCTEMBI BEKTOpOB. Perienue 3amay. /TIp/ 2 2 JI1.2 JI1.3J12.1

2192
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6.21 |ba3wuc u pasmepHocTh. Pemenue 3amay. /I1p/ 2 2 JI1.2 J11.3J12.1
3132
6.22  |JIuneitasie obomoukn. Pemenne 3amauq. /I1p/ 2 2 JI1.2 J11.3J12.1
3192
6.23  |KonrponsHas padora Ned. Pemenne 3amau. /I1p/ 2 2 JI1.2 J11.3J12.1
3192
6.24  |Panr marpunsl\. Pemenne 3amauq. /I1p/ 2 2 JI1.2 J11.3J12.1
3192
6.25 |OanoponHbie cucteMsbl. Perrenne 3anau. /Ilp/ 2 2 JI1.2 J11.3J12.1
3192
6.26  [SAnpo u obpa3 nuHeitHOrO Ooneparopa. Perenne 3anay. /I1p/ 2 4 JI1.2 JI1.3J12.1
3192
6.27  |Matpuups! mHeHHOTO Ipeodpa3zoBanus. Pemenue 3anayq. /TIp/ 2 2 JI1.2 JI1.3J12.1
3192
6.28 |CoOcTBeHHbIE 3HaUEHUS U BeKTOpHI. Pemenue 3anau. /I1p/ 2 2 JI1.2 JI1.3J12.1
3192
6.29  |[duaroHanuzyemocThb orneparopa. Pemenue 3anau. /IIp/ 2 2 JI1.2 J11.3J12.1
31 32
6.30 |KonrponbHas pabora NeS. Pemenue 3anau. /Tlp/ 2 2 JI1.2 JI11.3J12.1
31 32
6.31 |JIuHeiiHbIe IpOCTPaHCTBA U JIMHEWHBIE peoOpa3oBanus /Cp/ 2 8 JI1.2 JI11.3J12.1
3132
Pazgeu 7. 6. IlpocTpaHCcTBA €O CKAISIPHBIM NPOM3BeAeHHEM

7.1 IIpocTpancTBa CO CKaJIsIPHBIM NPOU3BEAECHUEM. 2 2 JI1.2 JI1.3J12.1
CBoiicTBa TPOCTPaHCTBAa CO CKaJSpHBIM Npou3BeneHueM. Teopema Komu- 21032
Bynsikosckoro-11IBapua. /Jlex/

7.2 OpTOroHaJILHOCTD. 2 2 JI1.2 J11.3J12.1
CaoiicTBa HOpMBI BekTOpa. OpTOrOHAIILHOCTh BEKTOPOB U MOINPOCTPAHCTB, 21032
TeopemMa 00  OpTOrOHANbHBIX  MHOXECTBAaX  BEKTOPOB,  IIPOLECC
oproronaiuzamuu [ 'pama-IlImuara. /JTex/

7.3 CBoiicTBa OPTOrOHAJILHOCTH . 2 2 JI1.2 J11.3J12.1
OproroHajibHOE JOMOJIHEHHE, TeopeMa 00 OPTOrOHaJIbHOM JOMOJIHCHHU. 21032
Teopema 0 CBA3M MEXIY OPTOHOPMHUPOBAHHBIMH 0a3ucaMu B IPOCTPAHCTBE CO
CKaJIIPHBIM ITpou3BeneHueM. /JIex/

7.4 ComnpsikeHHOe mpeodpa3oBaHHe. 2 2 JI1.2 JT11.3J12.1
Teopema o nuHEHHOM (YHKIMOHANIE Ha MPOCTPAHCTBE CO CKASIPHBIM 21932
npou3BeneHHeM. Teopema CyIIecTBOBaHHS CONPSDKEHHOTIO MPpeoOpa3oBaHHUs.

/JTex/
7.5 ComnpsikeHHoe mpeodpa3oBaHHe. 2 2 JI1.2 JI1.3J12.1
Teopema 0 CBOWCTBaX COMPSDKEHHBIX MpeoOpa3oBanuii. Teopema o marpuie 2132
CONPSDKEHHOT0 Tipeodpa3oBanus. /JIex/
7.6 Hopwmanbhblie npeoOpa3oBaHusI. 2 2 JI1.2 J11.3J12.1
Teopema 0 COOCTBEHHBIX BEKTOPAaX M COOCTBEHHBIX 3HAYCHHUSAX HOPMAIBHOTO 2132
npeoOpazoBanus. Kpurepmii  COXpaHEHHS  CKaJIPHOTO  MPOHM3BEACHHS
JIMHEWHBIM MpeoOpa3oBanueM. /Jlex/
7.7 OproronanbeHbie 6a3ucel. Petienue 3anau. /TIp/ 2 2 JI1.2 J11.3]12.1
2192

7.8 OproronaiibHOE TonoiHeHue. Perrenue 3anauy. /TIp/ 2 2 JI1.2 JT11.3]12.1
2192

7.9 Compspkennsle npeodpasoBanmsi. Pemenne 3amgay. /TIp/ 2 2 JI1.2 JT11.3]12.1
2192

7.10  |IIpoctpaHcTBa O CKasIpHBIM npou3BeaeHueM. /Cp/ 2 5 JI1.2 JT11.3]12.1
2192

Pazpeu 8. 7. KBaagpaTuunble (popMbl
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8.1 KBanpatuunbie (GOpMBL. 2 2 JI1.2 J11.3J12.1
JIBa TOHATHS KBaApaTHIHOH (hOpMBI (Kak (PYHKIMH U KaK MHOTOWIEHA), CBSI3b 0192
Mex 1y HUMH. TeopeMa o MaTpHIle KBagpaTHIHOI (HopMEl. /JIex/

8.2 KaHnonuveckuii BU] KBaApaTUIHOM ()OPMBL. 2 2 JI1.2 JI1.3J12.1
Teopema Jlarpamxa o IpHBEIEHHH KBAJAPATHIHOH (OPMBI K KAHOHUYECKOMY 2132

Buny. Teopema 0 NMpUBEICHUM KBAIPATHIHON (POPMBI K JIUATOHAILHOMY BHUILY
C MOMOLIBIO Tepexofa K OPTOHOPMHPOBAHHOMY 0asucy. 3aKOH HHEpLHH
KBaJpaTU4HbIX Gopm. /JIex/

8.3 Kpurepun . 2 2 JI1.2 JI1.3J12.1
JInneliHas xmaccuuKanus KBaaApaTHIHBIX (hopM. Kpurepuii monoxurensHon 2132
OIpeleNIeHHOCTH KBaApaTHuHbIX popM. Kputepuit Cunbectpa. /Jlex/
8.4  |Anroput™ Jlarpamxka. Pemenue 3anmau. /Tp/ 2 2 JI1.2 J11.3J12.1
3192

8.5 KontponbHast pabora Ne6. Pemenne 3anay. /TIp/ 2 2 JI1.2 J11.3J12.1
3192

8.6  |KBampatuunsie hopmsl. /Cp/ 2 5 JI1.2 J11.3J12.1
3192

Pazgeu 9. Jk3ameH

9.1 /Ox3amen/ 2 36 JI1.2 J11.3J12.1

31 32

6. POHJ] OIEHOYHBIX CPEJCTB

6.1. IlepeyeHb BH/IOB OLlEHOYHBIX CPeJICTB

KontponbHas pabora.
bunets! k sK3ameny.

6.2. TunoBbIe KOHTPOJbHBbIC 3aJaHMsl H HHbI€ MaTepUaJIbl 1JIsA TeKyHIeﬁ aTTeCTaluun

Bonpoch! 11 caMOKOHTpOIIS:

1. Anredpanueckue onepanuu. AccolaTUBHbIE, KOMMYTAaTHUBHbIE ONEPALH, HETPaIbHbIC JIEMEHTHI.

2. Onpenenenye rpynmsl, IpUMEpPhI TPYII, CBOWCTBA IPYIIILI, CUMMETpUYEcKas TpyIIla.

3. OnpeneneHue Koibla, TPUMEPHI KOJEl.

4. Onpezenenue nosi, MpUMepsI Mojnel. XapakTepucTrKa nojis. Teopema o XapaKTepUCTHKE.

5. TpuronomeTpuieckasi ¢opMa KOMIUIEKCHOTO 4ncia, popmyna Myaspa.

6. TIpoussenenue matpuil. Teopema 0 CBOWCTBAaX MPOU3BEACHUS MATPHIL.

7. Tloustue oOparumocTd MaTpui. [IpuMepbl 00paTMMBIX M HEOOpPAaTUMBIX MATpPHUI[ Haj KOJbIIaMH. Teopema O CBOMCTBax
00paTUMBIX MATPHIL.

8. JIBa ompeneneHus onpeneauTens U NX paBHOCUIBLHOCTb.

9. MuHoOph! 1 anredpanyeckue AONONHEHHs. Teopema 0 CBOWMCTBaX ainreOpandyeckux JONMOMHEHUH. Pa3nokeHue onpenenurens mno
CTPOYKE U CTONOILY.

10. Onpenenutens Banaepmonaa u MUPKyYJISHT.

11. Boruncnenre oOpaTHOM MaTPHUIIBI C TOMOIIBIO 3JIEMEHTAPHBIX MPpeoOpa3zoBanuii ctpok. OOOCHOBaHKUE METOIA.

12. Anroputm ["aycca u crencTBust u3 HEro.

13. Teopema 0 J1eJ1IeHMH C OCTaTKOM B KOJIbIIE MHOT'OUJIEHOB U B KOJIbLIE 1IEIBIX YHCEIL.

14. Kopuu mHorouneHoB. Teopema be3y. Cxema ["opnepa.

15. Onpenenenrie TMHEWHOTO ONEpaTOpa, TEOpPEMa O CBOMCTBAX JIMHEHHBIX ONEPAaTOPOB.

16. Omnepanun HaJ JIMHEHHBIMU ONlEpaTOpaMH, TEOpEMa O CBOMCTBAX OIMEpanuid Ha/l TMHEWHBIMH ONIepaTOPaMHU.

17. Teopema 0 3a1aHUM JTMHEHHOrO oneparopa Ha 0a3uce U MATPHLICH.

18. CoOcTBeHHBIC BEKTOPBI M COOCTBEHHBIC 3HAUCHUS, TEOpEeMa O HAXOXICHUHA COOCTBEHHBIX 3HAUCHHIA.

19. IlpocTpaHcTBa CO CKAIAPHBIM MPON3BEICHHEM, IPOCTEHUIIINE CBOMCTBA TAKUX MPOCTPAHCTB.

20. Teopema Komu-bynskosckoro-IlIBapra.

21. OpTOroHaNbEHOCTH BEKTOPOB U MOANPOCTPAHCTB, TeOpeMa 00 OPTOrOHANBEHBIX MHOXKECTBAX BEKTOPOB, POIECC OPTOTOHATN3ALIUH
I'pama-Ilmuara.

22. JIBa moHsATHs KBaapaTHUHON (GopMbI (Kak YHKIMH U KAK MHOT'OUJICHA), CBSA3b MEX/y HUMHU.

23. Teopema o IpUBEACHUN KBaIPaTHIHON (POPMBI K JMArOHAIEHOMY BHAY C IIOMOIIBIO Mepexoia K OpTOHOPMHPOBAHHOMY Oa3ucy.
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OCHOBHbIE TUIIBI 33]1a4:

CH0XUTb, yMHOXKUTb HA YUCII0, HIEPEMHOXKUTh MATPULIBL.

BrrauciuTh onpenenuTenn BTOpOro, TPETHEro NOPSIAKOB, N-I0 MOPSIKA CIENUAILHOIO BUIA.

Haiitu oOpaTHyo MaTpuity.

PemmTh cucreMy TMHEHHBIX ypaBHeHHIH o popmymnam Kpamepa, ¢ momomnisio odpaTHO#H, MerogoM ["aycca.
BbINONHUTE onepanuy HaJi KOMIUIEKCHBIMU YHMCIaMU (CIOXKEHUE, YMHOKEHUE, JACIICHUE).

Haiitu TpuroHoMerpuyeckyro GopMy KOMIDIEKCHOTO YHCIIA.

BosBectu B cTeneHb U N3BII€Yb KOPEHb U3 KOMIUIEKCHOTO YUCIIA.

IIpoBepuTh TMHENHYIO 3aBUCHMOCTD, HE3aBUCHMOCTb CHCTEMBI BEKTOPOB.

Bbinenuts 6a3y cucreMbl BEKTOPOB.

Haiitu panr matpuuel.

Haiitu ¢pyHaMeHTanbHy0 CUCTEMY PELIEHUH OHOPOAHON CUCTEMbI IMHEWHBIX YpaBHEHUH.

Haiitu MaTpuily nepexozia ot ofAHoOro 6asuca B Apyromy.

Haittu matpuny inHeiHOro oneparopa.

Haiit cobcTBEHHbIE BEKTOPBI U COOCTBEHHbIE 3HAUECHUSI IMHEHHOT O OIlepaTopa.

Berancnuth ckansgpHoe NPOM3BENEHHE BEKTOPOB B EBKJIMI0BOM U YHUTAPHOM BEKTOPHBIX IpocTpaHcTBax. HaliTn nivHy BekTopa.
IpuBecTu KBaApaTHYHYIO HOPMY K KAHOHUUECKOMY BUY.

6.3. TunoBbie KOHTPOJbHBIE BONPOCHI U 3aJaHUS /I IPOMEKYTOUHOIl aTTecTaluu

Bompochl k sx3ameny 1 cemectp

. AnreOpandeckue ornepanyu. AcCCollMaTUBHBIE, KOMMYTAaTHBHbBIE OIEPAIMH, HEHTPAJIbHBIE JIIEMEHTHI.

. Onpezenenue rpyniisl, IPUMEPHI TPYIII, CBOMCTBA TPYIIbI, CHMMETPUYECKas TPYIIa.

. Onpenenenue Koiblia, IPUMEPHI KOJIELL.

. Onpezenenue nosi, MpuMepsI nosen. XapakTepucTuka nojis. Teopema o XapaKTepUCTHKE.

. [locTpoenue nmosust KOMIUIEKCHBIX YHCEIL.

. CBoiicTBa conpsikeHHe KOMITICKCHBIX YUCET.

. Tpuronomerpudeckas popma KOMIUIEKCHOTO 4Hcia, popmyna Myaspa.

. KopHu 13 koMIIeKCHOT 0 yKcia, TeopeMa 0 KOPHAX U3 €ANHHIIBL.

. [onsiTust MaTpuLBl, onepauuy Hax MaTpulaMu. Teopema O CBOMCTBaxX CIOKEHHS MATPUI U YMHOKEHMS MATPULIbI HA DJIEMEHT
KOJIbLIA.

10. TIpoussenenue marpuil. Teopema o CBOWCTBAaX MPOU3BEACHUS MATPHIL.

11. Tlonstue oOpatumoct Martpuul. [Ipumepbl 0OpaTHUMBIX W HEOOpPATUMBIX MATpHIl HaJ KOJbIIaMH. TeopemMa O CBOMCTBax
00paTUMBIX MATPHIL.

12. Jloka3atk, 4TO 0OpaTUMbIE MATPHUIIBI HAJl KOJIBLIOM 00Pa3yrOT FPYIITY MO YMHOXEHHUIO.

13. TloHsiTHE TPAaHCTIOHMPOBAHKS MaTPUIIBL. TeopemMa O CBOMCTBaX TPAHCIIOHUPOBAHUS MATPHIL.

14. TloHATHS TOACTAHOBKM W TEPECTAHOBKH. YETHOCTh MEPECTaHOBOK W TIOJACTAHOBOK. JlOKa3aTh, YTO TPAHCHO3UIMS MEHSET
YETHOCTh [1€PECTaHOBKH.

15. JIBa onpeneneHus ONpeaeuTeNs U UX paBHOCUIBHOCTb.

16. Teopema 006 onpenenuTese TPAHCIIOHUPOBAHHOM MaTpuIlbl. O paBHONPABUU CTPOK U CTOJIOLIOB B OMpPEIEIIUTEIE.

17. Teopema 006 onpenenuTese noaypachaBIieicss MaTPHUIIBL.

18. Teopema 00 onpenenuTesne TpeyroibHOH MaTPHUILIBL.

19. Teopema 0 KOCOCUMMETPUYHOCTH OIPEIETUTENSL.

20. Teopema 0 TUHEHMHOCTH OMPEIETUTEIS.

21. MuHops! U anreOpanyeckue JOMoJdHeHus. Teopema 0 CBOMCTBax anreOpandeckux AOTMONHEHUN. Pa3noxkeHue onpenenuTens mno
CTPOYKE M CTONOILY.

22. IlonsTre MpuCOeqMHEHHON MaTpUIlbL. TeopeMa o mprcoeAMHEHHON MaTpHIIE.

23. Teopema 00 onpenenuTene MPOU3BEACHHUS IBYX MATPHIL.

24. Teopema 00 0OpaTHOW MaTpHIIE.

25. Onpenenurens BangepMonia 1 IUPKYIISHT.

26. Boluncienre o0paTHON MaTpPHUIIbl C TOMOIIBIO 3JIEMEHTAPHBIX MpeoOpa3zoBanuii ctpok. OGOCHOBaHKHE METOIA.

27. TloHATHE PEIICHUS CHUCTEMbl JIMHCHHBIX YpaBHEHHI, COBMECTHBIC M HECOBMECTHBIC CHCTEMbI. TeopeMa 00 3JIeMEHTapHBIX
peoOpa3oBaHUSX.

28. Aaroputm ["aycca u cinencTBus U3 HEro.

29. Teopema Kpamepa.

30. IlocTpoenne KOIbIIa MHOTOWIEHOB OT OTHOTO HEU3BECTHOTO.

31. Konbua 0e3 aenureneii Hyns. [Ipumepsr.

32. Teopema O JIeIEHUH C OCTaTKOM B KOJIbII€ MHOT'OUICHOB U B KOJIbLIE 1IEIBIX YHCEI.

33. CgoiicTBa 1€IMMOCTH MHOI'OWJICHOB M LIEIBIX YUCEI.

34. HanbGomnpumii 00K AeTUTENb ISl MHOTOWISHOB, €0 CBOMCTBA, alrOpUTM EBKITHIA 111 MHOTOWJICHOB.

35. Teopema o TMHEHHOM TpEICTAaBICHHN HAUOOIBIIETO OOIIETO AETUTENISL.

36. B3auMHO IpocThie MHOTOWIEHBI M X CBOWCTBA.

37. HempuBOAMMOCTS MHOTOWICHOB, OCHOBHAS T€OpeMa apU(PMETHKI MHOTOUICHOB.

38. IlonsaTHE NPOM3BOAHON MHOrowIeHa. TeopemMa 0 KpaTHbIX MHOXKUTEIISIX MHOTOWICHA U €0 Ipou3BoAHoU. OTneneHue

O 001N DKL —
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KPaTHBIX MHOXKHTEJIEH MHOTOUIEHA C IIOMOIIBI0 anroputMa EBkimna.

39. Kopnu mHorounenos. Teopema be3y. Cxema I'opHepa.

40. Teopema 0 yncIle KOPHEH U CTENIEHU MHOTOWIEHA.

41. OyHKIMOHAIBHOE M alNreOpaMdeckoe PaBEHCTBO MHOrOWJICHOB. TeopeMa 00 OJHO3HAYHOCTH 33JaHUS MHOTOWICHA CBOMMH
3HAYEHUSIMU.

42. NnTepnonsuonHsie popmysst Jlarpamka u HetoToHa.

43. PemieHue ypaBHEHUI TPEThEH U YETBEPTOI CTENEHU.

44. TlocTpoeHUE KOJIblla MHOTOWIEHOB OT HECKOJIIBKUX HEU3BECTHBIX.

45. CuMMeTpHYecKie MHOTOWICHBI, (hopMyisl Buera.

46. OcHOBHasl TEOpEMA O CUMMETPHUYECKUX MHOIOUJIEHAX.

47. Teopema 0 CyLIECTBOBAHMU KOPHS HENPHBOJUMOI0 MHOIOYJIEHA B HEKOTOPOM PACILIUPEHUN IIOJIS U CIIEICTBUE U3 HEe.
48. OcHOBHas TeopeMa anredpbl MHOIMOUJIEHOB.

49. PanoHanbHble KOPHH MHOTOWIEHOB HaJl IIOJIEM palliOHAIbHBIX YHCEIL.

Bompockl k 3K3aMeHy 2 CEMECTp

50. Onpenenenue BEKTOpHOro npocrpaHcTsa. IIpocTeiiniie cBoiicTBa BEKTOPHBIX IPOCTPAHCTB.

51. Onpenenenue NOAIPOCTPAHCTBA, OCHOBHBIE CBOMCTBA MONPOCTPAHCTBA.

52. OnpezeneHre TMHEHHON 3aBUCUMOCTU U JMHEHHON HE3aBUCUMOCTU BEKTOPOB, CBOMCTBA JIMHEHHO 3aBUCHUMBIX U HE3aBUCHMBIX
BEKTOPOB.

53. Kputepuii TMHEHHON 3aBUCHMOCTH.

54. Teopema 00 OYHMCTKE JTMHEHHO ITOTHOTO MHOXKECTBA, OIpeiesieHne 6a3uca.

55. Teopema o BbIOOpe Oa3uca.

56. Teopema o JOTIOTHEHUH 710 Oa3uca.

57. Kpurepuii 6a3uca.

58. Onpenenenue KOOpIUHAT BEKTOpa B Oa3uce, CBOHCTBAa KOOPAUHAT BEKTOPA.

59. Pa3aMepHOCTb IPOCTPAHCTBA, TEOPEMA O Pa3MEPHOCTH, CIEACTBUS U3 Hee.

60. MaTtpwuiia nepexojia, CBOHCTBa MaTPHIIbI IIEPEXO/Ia.

61. Teopema 0 MOHOTOHHOCTH Pa3MEPHOCTH MOIPOCTPAHCTB.

62. Teopema 0 nepece4eHuH MOJNPOCTPAHCTB.

63. JIuneitHas 000JI0YKa, TEOpEMa O JIMHEHHOI 000I0UKe.

64. CymMMa NoAIpoCTpaHCTB, TEOPEMa O CYMME MOAIPOCTPAHCTB.

65. Teopema 0 pa3MEpHOCTH CYMMBbI TIOATIPOCTPAHCTB.

66. IIpsimasi cyMMa OANPOCTPAHCTB, TEOPEMa O MPSIMON CyMMe MOAIPOCTPAHCTB.

67. JlomonHeHne K NOAIIPOCTPAHCTBY, TEOPEMa O CYLIECTBOBAHUH JOMOIHEHHS K MTOIIPOCTPAHCTBY.

68. IIpsiMasi cymMMa IIpOCTPAHCTB, TEOpeMa O MPSIMOM CyMME MPOCTPAHCTB.

69. Tpu NOHATHUS paHTa MaTPHLBL, 10KA3aTh, YTO CTPOYHBIH PAaHT MATPUILI HE U3MEHSETCS MPU JIEMEHTAPHBIX IPEoOPa30BaHUIX
CTPOK.

70. Jlokazatk, 4TO CTOJIOIOBBIM PAHT MATPHUIIBI HE H3MEHSETCS P JIEMEHTAPHBIX ITPEO0OpPa30BAHUAX CTOIOIIOB.
71. lokazath, 4TO CTPOYHBIN paHT MATPUIBI HE U3MEHSETCS MPU AJIEMEHTAPHBIX TPE0OPa30BaHUSIX CTOIOIIOB.

72. Jlokazath, 4TO CTOJIOIOBBIM PaHT MATPHUIIBI HE U3MEHSETCS MPU 3JIEMEHTAPHBIX MPEOOPa30BAHUSAX CTPOK.

73. Jlokazath, 4TO CTOJIOIOBBIM PAHT MATPHUIIBI PABEH CTPOYHOMY PaHTy MATPHIIBI.

74. lokazaThb, 4TO MPHU 3JIEMEHTAPHBIX [IPEOOPA30BAHUAX CTPOK MUHOPHBINA paHT MAaTPHLBI HE MEHSIETCS.

75. Teopema Kponekepa-Kanemnm.

76. Teopema 00 ONMCAHUU CTPYKTYPBI PEIICHUN CHCTEMbI TMHCHHBIX YPaBHEHUI.

77. Teopema o pa3MepHOCTH MPOCTPAHCTBA PEUICHUN CHCTEMBI IMHEHHBIX OMHOPOIHBIX yPAaBHEHHI.

78. OnpeneneHrie TMHEWHOTO OMEPAaTOpa, TEOPEMa O CBOMCTBAX JIMHEHHBIX OMEPaTOPOB.

79. Onepanuvy HaJ1 TMHEHHBIMU OIlEPaTOpPaMU, TEOPEMa O CBOMCTBAaX OIepariii HaJ TUHEUHBIMY OIepaTOpaMHu.
80. Teopema 0 3alaHHM JIMHEWHOTO OINepaTopa Ha Oa3uce U MaTpPHUIICH.

81. Teopema o cBOMCTBAaX MAaTPUI] INHEUHBIX OMEPATOPOB.

82. JIuneitnble () yHKIIMOHABI.

83. JIuneitHble MpeoOpa3oBaHKs MPOCTPAHCTBA .

84. MaTtpwuIibl TUHEHHBIX PE0OpPa30BaHUil B pa3HbIX Oa3ucax.

85. Onpenenenrie onpeAeIUTEIs MATPUILIBI JIMHEWHOTO MPeoOpa3oBaHus, J0Ka3aTh, YTO OMPEICIUTENb JHHEHHOr0 Mpeodpa3oBaHus
OIpesieneH KOPPEKTHO.

86. luBapuaHTHBIE TOAPOCTPAHCTBA, CBOMCTBA MHBAPUAHTHBIX TOJIPOCTPAHCTB.

87. XapakTepucTniecKuii MHOTOWICH JTMHEHHOT 0 MPeodpa3oBaHus, TeOpeMa O XapaKTePHUCTUUECKOM MHOTOUJICHE.
88. Teopema "'amunbrona-Komu.

89. CoOcTBEeHHBIE BEKTOPEI 1 COOCTBEHHBIE 3HAUCHHS, TEOpEMa 0 HAXOXKJICHHN COOCTBEHHBIX 3HAUCHHUH.

90. Teopema 06 OTHOMEPHBIX HHBAPHAHTHBIX MOATIPOCTPAHCTBAX.

91. loka3aTh, 9TO COOCTBEHHBIE BEKTOPBI, COOTBETCTBYIOIINE PA3IMIHBIM COOCTBEHHBIM 3HAYCHHSM JIMHEHHO HE3aBUCHMBI.
92. TIpocTpaHCTBa CO CKAIAPHBIM ITPOU3BEIEHUEM, ITPOCTEHUIIINE CBOMCTBA TAKUX ITPOCTPAHCTB.

93. Teopema Komu-bynskosckoro-11Isapia.

94. CpolicTBa HOPMBI BEKTOpA.

95. OpTOroHaIBHOCTH BEKTOPOB M MOANPOCTPAHCTB, TEOpeMa 00 OPTOrOHATIBLHBIX MHOJKECTBAX BEKTOPOB, MPOIIECC
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oproronanusauuu I'pama-IlImMuara.

96. OpToroHansHOE TOMONHEHHE, TeopeMa 00 OPTOTOHAIEHOM JIOTIOJTHEHHH.

97. Teopema 0 CBSI3M MEXITY OPTOHOPMHUPOBAHHBIMH 0a3MCaMH B IPOCTPAHCTBE CO CKATSIPHBIM MPOM3BECHUEM.

98. JIuHeliHbIe (HYHKIMOHAIIBI, TEOPEMa O JIMHEHHOM (DYHKIIMOHAJIE Ha IIPOCTPAHCTBE CO CKAJSIPHBIM IPOM3BEICHUEM.

99. ConpsixeHHoe rpeodpa3oBaHue, TeOpeMa CyIIECTBOBAHUS CONPSHKEHHOI0 MPeoOpa3oBaHusl.

100. Teopema o cBOHCTBaxX CONPSHKEHHBIX MPE0Opa30BaHHIA.

101. Teopema o MaTpuile CONPSHKEHHOTO NMPE00pa3OBaHHUSI.

102. HopmaiteHBIE IIpeoOpa30BaHusl, TEOpeMa 0 COOCTBEHHBIX BEKTOPaX U COOCTBEHHBIX 3HAUYCHHUSIX HOPMAIBEHOTO IIPe0OPa3OBaHMs.
103. Kpurepuii coxpaHeHHs CKaJISIpHOTO IPOU3BE/ICHUS TUHEHHBIM IPe0Opa30OBaHUEM.

104. /IBa noHATHS KBaApaTHIHOH (OpMBI (Kak (GYHKINH 1 KaK MHOI'OWICHA), CBSI3b MEXK/Y HUMH.

105. Teopema 0 MaTpHIle KBaAPATHIHOH (HOPMBIL.

106. Teopema Jlarpamixa o NIpUBEACHUH KBaAPATHYHON (POPMBI K KAHOHHIECCKOMY BHY.

107. Teopema o IIpUBEICHUHU KBaJPaTUIHOH (hOPMBI K AUArOHaJILHOMY BUJly C IOMOIIBIO IIEPEX0/ia K OPTOHOPMUPOBAHHOMY 0a3ucy.
108. 3akoH uHEpIMU KBaJpaTUYHBIX (HOPM.

109. JIuneiinas xnaccudukalys KBaApaTHIHbIX GOPM.

110. Kpurtepuii HOIOXKATEITBLHON ONPEIeICHHOCTH KBaJPATHYHBIX (POPM.

111. Kpurepnii CunbBectpa.

6.4. Kpurepun oneHuBaHus

DOH/] OIIEHOYHBIX CPEJCTB MPENCTABIIAET COO0I KOMITIEKC KOHTPOJIBHBIX PabOT M SK3aMEHAIIMOHHbIC OUIIETHI, KOTOPBIE MO3BOJISIOT
OLICHUTh PETYISAPHYI0 pPabOTy CTYACHTA, HANpPaBICHHYIO Ha (OPMUpPOBAHHE KOMIETCHIMA W JIOCTIKCHHE TIITaHHPYEMBIX
pe3yabTaToB O0yYEHUSI.

B xone u3ydeHusl NUCHMIUIMHBI «ANre0pay» CTYACHT JOJDKCH BBINIOJHUTH 6 KOHTPONBHBIX pabot: B 1 W 2-M cemectpe — 1o 3
KOHTpOJIbHBIE paboThl. B kakgom cemectpe cmares sk3aMeH. Kakaas W3 KOHTPOJIBHBIX paboT oleHuBaercs B 20 0asios.
Hapymenne cpokoB 0e3 yBa)KUTEIbHOM IPUUMHBL BEIET 3a COOO0H CHIDKEHHE 0aJlIOB 3a KOHTPOJIBbHYIO paboTy Ha 2 6ana 3a KaxIyto
HEJEITIO0 33JICPIKKH.

BuneTsl i 9k3aMeHa comepikaT 4 3amaHus (2 TMPaKTUYECKMX 3aJaud U 2 TEOPETHUECKUX BOIMpOca). 3a KakKIoe BBIMONHEHHOE
3aJaHue OwieTa CTYAEHT MOXET HONy4uTh OT 2 10 5 GamioB. Eciam 3amaHue BBHINONHEHO MPaBUJIBHO, TO OHO OLIEHUBAETCsS 5
Oannamu. Ecnu 3amaHue BBINONHEHO ¢ OMIMOKaMu, TO Oajbl CHIDKAIOTCS B 3aBUCHMOCTH OT KOJIMYECTBA JOMYIIEHHBIX OIINOOK.
Ecnu nomyiiena ogna omrbka, To 3aHUE OlleHHBaeTcs 4 0ajiaMu, JOMYIIEeHbI ABE OIIHOKH — 3 GayiaMu, IOMYIICHbI TPU OMIMOKH —
2 Gamnamu. Eciou 3amaHue BBIIOTHEHO YaCTUYHO, M BBINOJHEHHAs! YacTh 3aJaHHs HE CONEP)KUT OIIMOOK, TO OHO OLICHUBAETCs 2
6amtamu. Ecniu nonymieHo 6onee Tpex omuOOK B 3aaHUU WK CTYJICHT BBITIOJIHIII MEHEe TPEeTH 3aJaHus U3 OWIIeTa, TO 32 HEro OH
nosydaer 0 Gayos.

HaumenoBaHue o11eHOYHOTO cpeacTBa MakcuMaabHOE KOJI-BO 0ansioB
buner k sx3ameny 20
Kontponehas pabora 20

B Teyenne yueOHOro cemecTpa CTYAEHTHI 32 Kbl BHA pabOTHl MOMy4aroT Oamisl. MToroBas OlLeHKa CKJIAABIBACTCS U3 CyMMBI
0aJyIoB, MOTYYEHHBIX B CEMECTpE, U 3a OTBET Ha HK3aMeHe. 3aTeM MONTydeHHas cyMMa 0ajulOB MEPEeBOAUTCS B OLIEHKY, COIJIACHO
nosoxennto o BPC. TIpu 3ToM Jomyckaercsl moiMydeHHe CTYICHTOM aBTOMATHYECKOW OIEHKH TOJILKO MO pe3yjibTaTraM padoThl B
ceMecTpe.

CBojiHasi TaONUIIA PEHTHHTA YCIIEBAEMOCTH
No TTepeyeHb KOHTPOJILHBIX MEPONPHSTHI B ceMecTpe MakcuMallbHOE KOJI-BO OajioB

1 KoHTposnbHbIie paboTh 60

2 AkTuBHas paboTa Ha 3aHATUSAX B TCUCHUE cemecTpa 5

3 TocenaemMocTh (BCE 3aHATHS) 5

4 BrInonHeHne BceX JOMAIIHUX 3aJaHUI 10
Uroro 80

Kputepuu orneHnBanus sK3aMeHa:

Ne /1 HaGpaHHble Gaiibl Orenka

1 Memnee 50 HEYJOBIIETBOPUTEIHEHO
2 50 - 69 YIOBIIETBOPUTEIHEHO

3 70 -90 XOpOILIO

4 91 — 100 OTIIMYHO

7. YYEBHO-METO/JUYECKOE 1 UHO®OPMAIIMOHHOE OBECIIEYEHUE JTUCIIUIIJIMHBI (MO YJIs)

7.1. PexomeHayemas JiuTepaTypa
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7.1.1. OcHoBHas JluTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue W3narensctBo, rox| Pecypc
JI1.1 |Kocrpukun A. 1. Beenenmue B anre0py: yaeOHUK Mocksa : ObC
(https://biblioclub.ru/index.php?page=book &id=63140) MIIHMO, 2009
JI1.2 |Koctpukun A. 1. Beenenue B anrebpy: yueOHUK Mocksa : 3bC
(https://biblioclub.ru/index.php?page=book&id=63144) MIIHMO, 2009
JI1.3 |Koctpukun A. 1. COopHuk 3amau Do anredpe: 3ajauHuk: CcOOpHUK 3agady  u|{Mocksa : 3bC
yIIpaxXHEeHu MITHMO, 2009

(https://biblioclub.ru/index.php?page=book &id=63274)

7.1.2. JlonioJIHUTE/ILHAS JIUTEPATYPa

ABTOpBI, COCTABUTENN 3arnaBue WznarensctBO, ron| Pecypc

JI2.1 |Anees P. XK., Mutuna |AnreOpa: rpynmsl, Kojiblia, HOJs: yueOHOe mocodue UenabuHCK : 3bC
0. B. (http://library.csu.ru/rbooks2/view2?code=local/007736/aleevrz) WznarenbcTBO
UYensa6uHCKOro
roCyJIapCTBEHHOT O
YHHBEPCHTETA,
2017

7.2. Ilepeuens pecypcoB HHGOPMAIIMOHHO-TEJIeKOMMYHHKANIMOHHOI ceTn "MHTepHer"

31 |Yuusepcurerckas uHpopmanuontas cucrema POCCUS (YUC POCCHS) - temaTHueckast 21€KTpOHHast OuGaroTeka u 6aza
JAHHBIX JUIS UCCIICIOBAHUI U Y4eOHBIX KypcoB http://www.uisrussia.msu.ru

32 |JIekTOpUyM - TIPOCBETHTENHCKHH MPOEKT: MACCOBBIC OTKPBITHIC OHIAHH-KYPCHI, OTKPBITHIH BHACOAPXUB JICKIHH BY30B
Poccum https://www .lektorium.tv

7.3 Tlepevyens uHGOPMATMOHHBIX TEXHOJIOTUIA

7.3.1 IIporpammHoe oGecnieyeHue

LMS Moodle

MS Office365
Adobe Reader
Notepad++

7.3.2 TIpodeccronanbHble 6a3bl JAaHHBIX 1 HHPOPMAIIMOHHO-CIIPABOYHBIE CHCTEMBI

1. DnexTpoHHBIN KaTanor HaydHoi Oubanoreku Yenl'Y [DnekTpoHHblil pecype] : 06a3a mannbix / Yensb. roc. yH-T. — YensaOuHCK,
1992.

2. Koncynprant [lnoc [DnekTpoHHBIH pecypc] : ClpaBOYHO-NPABOBAas CUCTeMa : 0a3a JAaHHbIX / PernoH. neHTp npaBoBoil HHPOPM.
HNudopmrpaso.

3. eLIBRARY.RU [DnekTpoHHBIH pecypc| : HaydyHasl 3JIEKTpOHHAs OMONMOTEKa [HAyYHOH MEPUOIUKH Ha PYCCKOM S3bIKE |. —
Mockaa, [1999-]. - locTyn K moiHBIM TekcTam nocie perucrpanuu u3 cetd Yenl'Y. — URL: http://elibrary.ru/defaultx.asp.

4. Moodle [DnekTpoHHbIN pecypc]: cucTeMa AUCTAHIMOHHOrO oOyueHwus : [0a3a maHHbIX] / Uens0. roc. yH-T. — YUensiOuHck, [0.1.]. —
Hoctyn u3 cetn YUenl'Y wiM, mocie perucTpaldd M3 CETH YH-Ta, W3 JIF00OW TOYKH, MMerolied noctyn B mHTepHer. — URL:
http://moodle.uio.csu.ru/login/index.php.

5. Hayunas 6ubnuoreka YensiOMHCKOro rocyJapCTBEHHOIO YHHBEpPCHUTETa [DIEKTpOHHBIN pecypc] : [caiir] / Yensb. roc. yH-T. —
Uensounck, [2001-]. — Pesxum moctyna: http://www.lib.csu.ru/ , cBoOOAHBIH. — 3aril. ¢ 3KpaHa.

6. VHTepHeT yHUBEpCUTET HH(OPMAIMOHHBIX TEXHOJOTHH [DIEKTPOHHBIH pecypc]. — DNeKTpoH. JaH. — PexuM nocryma :
http://www.intuit.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE TUCIUIIVIMHBI MOAY JIS)

Jns peanu3anMu JUCHMIUIMHBI WCTIONB3YIOTCS y4eOHBIE AayIUTOPHM U TPOBENEHMS 3aHATHH JISKIMOHHOTO THIA, 3aHITUH
CEeMHMHAPCKOT0 THIA, FPYMIOBBIX M MHIUBUIYAJIbHBIX KOHCYIbTAIIUM, TEKYILIEr0 KOHTPOJIA M IIPOMEKYTOYHOM aTTeCTallly, a TaKkkKe
TIOMEIIECHHS ISl CAMOCTOSITEIbHON pabOTHI.

VYueOHble ayqUTOPUN YKOMILUIEKTOBAaHBI CIIEIHUAIU3UPOBAHHONW MEOENpl0 W TEXHHMYECKUMH CPEICTBaMH OOYYEHHsS: HMPOEKTOpPOM,
9KpPaHOM, MarHUTHO-MapKepHOW JIOCKOH, MapKepoM; C BO3MOXKHOCTBIO JEMOHCTpPALlMM SJICKTPOHHBIX NpPE3EHTAlUi NpHU YpOBHE
OCBEILEHUS, TOCTATOTHOM /IS PA0OTHI C KOHCIIEKTOM.

JU1st IpoBeieHNs 3aHATHIA JIEKIIMOHHOT O THIIA UMEETCs IEMOHCTPAIIMOHHOE 000pyAOBaHNE: TIPOCKTOP, SKPaH.

[Nomemenust Ui CaMOCTOATENBHOW PabOThI 00YYAIOMIMXCS OCHAIIEHBI KOMITBIOTEPHON TEXHHKOH C TONKIIOUSHHEM K CETH
«HTEpHET» N 00ECIIeYeHUEM JTOCTYIIA B 3JIEKTPOHHYIO HH(OpMaIMOHHO-00pa30BaTeNbHYIO Cpely YHIUBEPCUTETA.

9. METOAUYECKHUE YKA3AHUA NJI1 OBYYAIOIIUXCA 11O OCBOEHUIO JUCIUAIIJIMHBI (MOAYJIS)

HpI/I N3y4€HUU JTaHHOU JUCHUIUIUHBI UCTIOJIB3YIOTCA JIEKIUOHHBIC, ITPAKTUICCKUEC 3aHATHA U CAMOCTOATEIIbHASA pa60Ta CTyACHTA.
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Ha nexnmoHHBIX 3aHATHSX MPETIOaBaTeNlb H3IaracT OCHOBHOE COJepKaHUe TeM IporpaMMEl. [IpopaboTKy JIEKIIOHHOTo MaTepraa
CTYJEHTY JKellaTeIbHO NMPOBOJUTH KaK IOCIE KaXKIOTO 3aHATHA, TAK M MO 3aBEPIICHHIO TEMBI. JTO MO3BOJHT CBS3aTh BOCIHHO
MIOJTy9EHHBIE CBEICHUS U COCTABHTH IIENBHYIO KapTUHY.

Ha mnpakTH4eckwx 3aHATHAX pPENIAIOTCS MPUKIATHBIC 3aJayd, THIOBBIE 3aJayd II0 airedpe, BBIIOIHAIOTCS ONEpaldH C
anrebpanmdeckuMn o0beKTaMH. PekoMeHmyeTcs repen KaXIbIM NMPAKTUYECKUM 3aHSATHEM BBIIOJIHUTH JIOMAIHEe 3aJaHue, 4TO
MO3BOJIUTH JIy4IIe YCBOWTH MNPEABIAYIIMA MaTepHal, W W3YYHTh JICKIHMOHHBIM MaTepwayn Io mpexacrosimed teme. CrynaeHTy
JKENATEJIbHO MPOSBIATh aKTUBHOE YJacTHE Ha INMPAKTHYECKHX W JICKIMOHHBIX 3aHSATHAX, 33]aBaTh BOIPOCHL, ITOCKONBKY yMEHHE
00OCHOBBIBATH CBOIO TOUYKY 3PEHHs, HaXOXJCHHE KOMIPOMHCCHOTO PELICHHS B THYECKH BBIACP)KAHHON IHCKYCCHM HE TOJBKO
BA)KHO JUIS JTy4IIIEr0 YCBOGHHS MaTepHalia, HO ¥ IIEHUTCS B PEaIbHOM KU3HU.

B cimydae mpuMeHeHHS NpH OOYYCHUM IMCLUIUIMHBI JICKTPOHHOTO OOYYCHHS, MUCTAHIMOHHBIX 00pa30BATENBHBIX TEXHOJOTHI
obmieHne O0y4aIOIMXCs M IPEToAaBaTelisl OCYIIECTBISICTCS B PEXKUME PEabHOIO BpeMeHH (OHNIAiH-JICKINH (BeOMHAPHI), YaThI,
BU/I€0-KOH(EPEHIIMU U Jp.) WIN OTJIOKEHHOI'O BPEMEHM (CUCTEMa IUCTaHLMOHHOro obyueHuss Moodle, BugeoxocTuHr YouYube,
(OopyMBI, 2JIEKTPOHHAs II0YTA U Jp.).

BonpIryto 9acTe BpeMeHH 00YJaloIIHecs] CaMOCTOSTENEHO paboTaloT ¢ yueOHO-METOINISCKUMU MaTepraitaMu. CTyIeHTH HMEIOT
BO3MOXKHOCTh KOHCYJIBTHPOBATECS C TIPEHOfaBaTelieM IO BCEM BOIPOCAM, BO3HHKAIONIMM B XOJE CAaMOCTOSTENIBHOH pabOTHI
MOCPEACTBOM JIEKTPOHHOMH IOYTHI, MECCEH/DKEPOB, COIIMATIBHBIX CETEH | T.I1.

JocTym obygaromierocst K yaeOHBIM pecypcaM B PeKHUME OTIIOKEHHOI'0 BPEMEHH, CaMOCTOSATEIEHOH PaboThl OCYIIECTBILICTCS Yepes
cetb MIHTEpHET B yTOOHOM ISl HETO MECTE, BPEMEHH H TEMIIE.

Ilpn oOydeHHM JHI] C OrpaHMYCHHBIMH BO3SMOXKHOCTSIMH 3II0POBBS JICKTPOHHOE OOY4YCHHE, MUCTaHIMOHHBIE 0Opa3oBaTeIbHBIC
TEXHOJIOTHH MPEyCMAaTPHBAIOT BO3MOKHOCTh MPHEMa-Tiepeadsl HHOPMAIMH B TOCTYITHBIX I HUX (opmax.

Peanu3anust JUCHUIUIMHEI ¢ IPHMEHEHHEM DJICKTPOHHOTO 00yYEHHMS, TUCTAaHIMOHHBIX 00pa30BaTeNIbHBIX TeXHOJIOruH (nanee — D0,
JOT) ocymiectBisieTcss Ha OCHOBaHHU «IIOJIOKEHHs O peajM3aliil OCHOBHBIX M JOMOJHHUTEIBHBIX 00pa30BaTEeIBHBIX MPOrPAMM C
NPUMEHEHHEM JJICKTPOHHOTO OOYYCHHS M JIHCTAHIMOHHBIX OOpa30BaTENIBHBIX TEXHOJNOIHMH B (efepabHOM TOCyIapCTBEHHOM
OI0KETHOM 00pa30BaTENFHOM yIPEXKICHUH BBICIIET0 00pa3oBaHus «HensOMHCKHIl rocy1apCTBEHHBIN YHUBEPCHTET, «Ilon0KeHus
0 TOpsAKE 3aueTa OOYYAIOIIMMUCS 0 OCHOBHBIM NMPO()ECCHOHAIBHBIM 00pa30BaTEeBHBIM IPOrpaMMaM BBICHIEIO 0Opa3OBaHUS B
OI'BOY BO «Henl'V» pe3ynbraToB OCBOSHHS B OpPTraHHM3AlMAX, OCYIIECTBIISIOUIMX OOpPa30BATENBbHYIO JACATEIBbHOCTh, YU4EOHBIX
IIPEAMETOB, KYPCOB, AUCLUIUIMH (MOAYJIeH), MPAKTHK, JOMOITHUTENBHBIX 00pa30BaTeIbHBIX IPOrPaMm» MIOCPELCTBOM HIEKTPOHHOMN
nHpopManmoHHo-o0pasoBarenbHoi  cpensl PIBOY BO «Uenl'V». B uckirouuTenbHbIX ciydasx ((Gopc-Makop M T.IL.) TpH
peanuzanuy o0pa3oBaTenbHOM nesrensHocTy ¢ npuMeneHneM D0, IOT MoryT npuMeHATh KOMIIOHEHTHI, He BXOZSIINE B epeyeHb
AJIEKTPOHHON HHPOPMAIMOHHO-00pa30BaTEIbHON CPE/IbI.

10. CIIEIIMAJIBHBIE YCJIOBUS OCBOEHUA TUCHUIIJIMHBI OBYYAIOIIMMHUCSA C UHBAJIMJHOCTBIO U
OI'PAHMYEHHBIMHA BO3MOKHOCTSAMMH 310POBbSA

OcBoeHue JUCHUIUIMHBI MHBATUAAMH H JIMLAMU C OTPaHUYEHHBIMU BO3MOKHOCTSIMHU 340POBbSI OCYIIECTBIISIETCS C UCIOIB30BAHHEM
CHEHAIbHBIX TEXHUUECKHX CPEICTB U ToJI0 HHPOPMALMOHHBIX TEXHOMOTUH, TPEAOCTaBIsAeMBbIX PeCypCHBIM y4eOHO-METOANYECKIM
LEHTPOM 110 00y4IEHHIO HHBAIUIOB U JIMI] ¢ OrPAaHNYEHHBIMH BO3MOXKHOCTSIMU 310poBbst Yenl'V mo 3ampocy oOydarorerocs.

1. MoOuibHble cHeuuanbHble TEXHHUYECKUEe CpPEACTBAa IS JIMI C HAapyMICHWSMH 3PEHHS: IOPTATUBHBIA KOMIIBIOTED C
BBOIOM/BBIBOJIOM LipudToM bpaiins ¢ cunre3atropom peun «ElBraile-W14J G2»; HOyTOyKH C MpOrpaMMHONH 3KpaHHOTO JIOCTYIa
NVDA; 31eKTpOHHbIE YBEJIWYMTENIN IS YIOAJICHHOTO MPOCMOTPA; BUACOYBEIWYHUTENIM TMOPTATHBHEIC, TH(]IOMIEeep; nuppoBbie
JUKTO(QOHBI.

2. MobOunbHBIE CrienalIbHble TEXHMYECKUE CPEeCTBA IS JIMIL C HApYLICHUSMHU CIIyXa: CHUCTeMa CBOOOIHOTO 3BYKOBOTO IOJIS CO
BCTPOEHHOU coBMecTUMOCTBhIO ¢ FM-ycrpoiictBamu; pamnoxiaccel «CoHer-PCM» ¢ mepegaTymkom, 3aylTHBIM WHIYKTOPOM U
MHAYKIIMOHHOM NeTiel; cucteMa MH(OpMaIMOHHAs JUTsl cliabociblnamux nepeHocHas «McTok» A2 co BCTPOCHHBIM ILICEPOM —
3BYKOBBIM HH()OPMATOPOM; JOKYMEHT-KaMepa; MporpaMMHUPyEMbIe CITyXOBBIE allapaThl HHANBHIYaJIbHOTO ITOJIb30BaHHUSI.

3. AccHUCTHBHBIC WH(OPMALMOHHBIC TEXHOJOTHH: MPOrPAMMHOE OOECIeYeHHE SKPAHHOrO AOCTyna ¢ cuHTe3oM peun NVDA;
MIPOrpaMMBbI SKPAHHOTO YBEIWYEHHST; IIPOrPaMMBI PEYEBOTO CHHTE3a ISl KOMITBIOTEPOB M HOYTOYKOB; ITPOTrPaMMBI PEYEBOT0 CHHTE3A
JUTS MOOWJIBHBIX YCTPOMCTB; SKpaHHAsl KIIAaBUATYpa; SKpaHHas JyTa.

Ilpn HEOOXOAMMOCTH Il OOYYAIOUIMXCS C HApYIISHWSMH 3pEHHs Ha pabodyMx MecTax Al MPOBEACHHUS IMPAKTHYECKUX WIN
JTa00pATOPHBIX 3aHATHI YCTAHABIIMBACTCS CIICIHAILHOE MporpaMMHOe obecrieueHue (mporpamMma pedeBod Hauraimu NVDA,
peyeBble CHHTE3aTOPBI, SKPaHHbIE JIYIIBI ).

B yueOHble aynuropuu obecrieuyuBacTCs OCCHPENSITCTBEHHBIM JOCTYN I OOydYarolIMXCS WHBAIWAOB M OOYYaroIIUXCSA C
OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3I0pOBBsl. B Kakmoil ayauTopud, rae oOydaloTcs HHBAIWABI M JMLA C OTPaHHMYCHHBIMH
BO3MOYKHOCTSIMH 3/I0POBBSI, IPEIYyCMaTPUBAETCS COOTBETCTBYIOIIEE KOTMIECTBO MECT ISl 00yUAIOIIMXCsl ¢ YI€TOM HapyIIeHUH uX
3II0pOBBSI.

Jns ocBoeHUWs AMCUMIUTMHBI WHBAJIHMIAaM M JIMIAM C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI TPEHOCTABIISETCS TOCTYN K
MeYaTHBIM UCTOYHUKAM, UMEIOIIMMCS B HaydHOH Onbmmroreke Yenl'Y, ¢ TOMONIBIO CIIEHANBHBIX TEXHHIECKHX CPEACTB; AOCTYH K
9JIEKTPOHHBIM HCTOYHWKAM, IPEACTABICHHBIM B (JOpME IJIEKTPOHHOTO NOKyMeHTa B (hoHae HaydHOi Ombmmorexm Yenl'Y wim
ANIEKTPOHHO-ONOIMOTEYHBIX CHCTEMAX, C TMOMOIIBIO CIEIHATbHBIX TEXHUYECKHX M MPOTPAMMHBIX CPEACTB (pabouee MecTo Ui
HE3pSIero I0Ib30BaTeNlsl C NPOTPAMMHBIM OOECIICUeHHEM 3KPaHHOTO HoCTyma ¢ cuHTe3oM pedan NVDA, pabouee mecto ¢
KOMITBIOTEPHBIM POJUIEpOM U Ki1aBHaTypoit Clevy ¢ GONbIIMMI KHOITKAMHU | C Pa3Jelsromel KIIaBUITH HaKIIaJKow).
Y4eOHO-MeTOIMUEeCKAEe MaTepHANbl I O0YyJalONIMXCS U3 YHCIIa WHBAIWAOB U JIUI ¢ OrPaHMYEHHBIMUA BO3MOXKHOCTSIMH 3II0POBbBS
MIPEIOCTABIISIIOTCS B JOpMax, alalTHPOBAHHBIX K OTPAHUYEHUSM UX 3I0POBBS U BOCTIPUSATHS HH(POPMAIIHH:
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Pabovast mporpamma muciuIuiHGL "Anre6pa” o HampaBJIeHHIO TTOATOTOBKHY (crienuanbHocTh) "MH(popmarmonHas
0€30IacHOCTh aBTOMAaTU3MPOBAHHBIX chcTeM" HampaBieHHOCTH (podmmo) cnenmammsanys N 4 "bezonacHocTsh cTp. 16
ABTOMAaTH3UPOBAHHBIX CHCTEM KPUTHUYECKH BaKHBIX 00bekToB" PI'BOY BO «Henl 'V»

Jnst v ¢ HapyIIeHUSIMU 3pSHUST:

- B TICYaTHOW (pOpMe YBEITNIECHHBIM IIPUPTOM,

- B (hopmMe 3IIEKTPOHHOTO TOKYMEHTa,

- B popme aynuocaiina,

- B ieyatHol (opme mpudtom bpaiins.

JUi1st JTUL ¢ HAapyIICHUSIME CITyXa:

- B TIeYaTHOU popme,

- B (hopmMe 3IIEKTPOHHOT O JOKYMEHTA.

JUi1st TUI ¢ HapyIICHUSIME OIIOPHO-ABUTATEIILHOTO allliapara:

- B TIeYaTHOU popme,

- B (hopmMe 3IIEKTPOHHOTO TOKYMEHTa,

- B hopme ayauodaiina.

JlaHHBII epedeHb MOXKET OBITH KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA 00yJaronXcs.

JU1s WHBAJIMIOB W JIMI[ C OrPAaHMYCHHBIMH BO3MOXXKHOCTSIMH 37J0POBbS OCBOCHHE AWCIMIUIMHBI MOKET OBITH YacTHYHO WITH
TIOJTHOCTBIO OCYIIIECTBJICHO C MCITOJIb30BAHMEM JIMCTAHIIMOHHBIX 0Opa3oBaTenbHbIX TexHonoruii (Moodle, Adobe Connect Pro u nip.).
B 0CBOCHMH AMCHUMIUIMHBI WHBATUIAMH M JIMIAMH C OTPAaHHYCHHBIMH BOSMO)KHOCTSIMH 30POBbsSI HCIOJIB3YETCS WHIMBHUIYaJIbHAS
pabota. Ilox WMHAMBHAyaIbHOW pabOTOH IMoApasymeBacTcs JBe (HOPMBI B3aMMOJCHCTBHS C IPEIOJaBaTeeM: HWHIMBUIyaJIbHAS
y4eOHast paboTa (KOHCYJIBTAINN), T.€. JOIMOJHHUTEIFHOE pa3bsiCHeHHE YUeOHOro MaTepraia ¥ yriryOJIeHHOe H3ydeHHe MaTeprana ¢
TEeMH OOYYaIOIIMMHKCS, KOTOpble B 3TOM 3aMHTEPECOBAHBI, M HHIWBHAyaJbHAs BOCHMTATelbHas pabora. VIHIMBHIyaJbHBIC
KOHCYJbTallMM HANpPaBICHBl HAa HMHAUBHAYaM3al[MI0 OOYYCHHsS W YCTAaHOBJICHHMIO BOCIHMTATEIBHOIO KOHTaKTa MEXIY
IperofaBareieM U 00yJaronMMCcsi HHBATUIIOM HIIH 00yYaIOIUMCS C OTPAHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSL.

I1pu mpoBeIeHUH NPOIEAYPHI OLICHUBAHKS PE3YJIBTATOB O0YYCHUS WHBAIUIIOB U JIMI] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 370POBBSI
M0 JHCHUIUIMHE O0ECIICYMBACTCS BBIMOJHCHUE CICAYIOIINX JOMOJIHUTENBHBIX TPEOOBAHUN B 3aBUCHMOCTH OT WHJIMBHIYalbHBIX
0co0eHHOCTeH, 00yJaronuxcs:

a) MHCTPYKUUS 10 MOPSIKY TPOBCACHHS TPOLEAYPHI OLICHUBAHUS MPEJOCTaBIsCTCA B HOCTYIHOHN ¢opme (YCTHO, B MHCHMEHHOM
¢dopme, B nucbMeHHoH (opme mpupTom bpaiinis, ycTHO ¢ MCIIONBb30BaHUEM YCIYT CYpAOIEPEBOIUNKA);

0) nmocrynHas (opma mpeaocTaBlICHHS 3aJaHUN OIIGHOYHBIX CPEACTB (B meuyaTHOM (opme, B medatHOW (opMe yBEIHMYCHHBIM
mpudToM, B neyaTHod Qopme mpudrom Bpaiins, B gopMe 3JIEKTPOHHOTO JOKYMEHTa, 3aJaHUsl 3aYMTHIBAIOTCS ACCHCTCHTOM,
3aJJaHuUsl IPEIOCTABIISIOTCS C UCTIOIb30BaHUEM CYpPAONIEPEBOIA);

B) JoctynHas (opMma NpeOoCTaBICHUS OTBETOB Ha 3ajaHus (MMChbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMITbIOTEPE, MUCHMEHHO
mpudTom bpaiins, ¢ UCroIb30BaHUEM YCITYT ACCUCTEHTA, YCTHO).

[pu npoBeneHNU NPOLENYPhl OLICHUBAHUS PE3YJIbTaTOB 00YUESHHUsI MHBAJIUIOB U JINIL] C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI
IIPeAycMaTpUBAETCsl HCIOJIB30BAHUE TEXHUYECKUX CPEICTB, HEOOXOOUMBIX MM B CBSI3U C MX MHAWBUIYaJIbHBIMA OCOOEHHOCTSMH.
Ot cpeactBa MOryT ObITh mpenocraBieHbl YenlV MM MOTYT HCIOIb30BAaThCS COOCTBEHHBIE TeXHHYeCKue cpencrsa. Ilpu
HEOOXOIUMOCTH MHBAJIN/IAM U JIMIAM C OTPAaHUYEHHBIMH BO3MOKHOCTAMH 37I0POBbS IIPEIOCTABIISETCS AOMOTHUTENBHOE BpeMsl IS
MIOATOTOBKH OTBETa Ha 3aJaHusl, POLEAYpa OLCHUBAHUS PE3yNbTaTOB OOYYCHHUS O AUCLHUIUIMHE MOXKET IPOBOAUTHCS B HECKOJIBKO
9TaIoB.

[IpoBenenue mpouenypbl OLEHHBAHUS PE3YIbTATOB OOYYEHHS HMHBAJIMIOB M JIHIL C OIPAHUYCHHBIMH BO3MOXKHOCTSMH 3IOPOBBS
JOITYCKAETCS C MCIONb30BAHUEM JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTUH.
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DK3aMeH 110 ajredpe, crneruaabHocTh 10.05.03 — MHbopMmarnimonHasi 6e30macHOCTbD
ABTOMATU3UPOBAHHBIX CUCTEM
Buner 1.

Asrebpanyeckue oneparun. AccouaTUBHbBIE, KOMMYTATUBHbBIE OMEPAIH, HEHTPAIHHBIE 9JIEMEHTHI.
. /IBa ompeesieHNsT OMPENEINTEN U UX PABHOCHIBHOCTb.

Brraucimmrs OopeaejmTe b

1 0 1 -1
0 2 0 1
1 0 2 0
-1 1 0 1

. Beraucsimrh npousBejieHre BCceX KOMILIEKCHBIX KOPHEi n-oif crenenn u3 1.
CocraBureb B.B.Kopa6JeBa

3as.xkadenapoit KbullA A.H. Pyuaii

DK3aMeH TI0 ajredpe, crnenuaabHocTh 10.05.03 — HdopMmarnmonHas 6e300acHOCTD
aBTOMATU3NPOBAHHBIX CHUCTEM
Buaner 2.

. Ompejiesierne KOIbIa, IIPUMEPHI KOJIEII.
. Teopema 0 KOCOCHMMETDPUYHOCTHU OIPEIETUTES.

T—y+z=2

. Haiitu obmiue perrenust cucTeMbl JIMHEHHBIX ypPaBHEHMIA { g %= _9

. Beraucsimrh cymMmy BceX KOMILIEKCHBIX KOpHEH n-oit crenenu us 1.
CocraBuresb B.B.Kopabesa

3as.kadeapoit KbullA A.H. Pyuaii

Dk3aMeH 1o ajirebpe, cneruaabHocTh 10.05.03 — MudopmanuonHasi 6€3011acHOCTD
aBTOMATU3UPOBAHHBIX CUCTEM
Buner 3.

Orpeiesienne 1moJist, IpUMepHI ToJeil. XapaKTepuCcTuKa moJjisi. TeopemMa O XapaKTepUCTHKE.
WNurepnossinuonnsie popmyiibl Jlarpamka u Herorona.

Haiity maunboapmmit o61mmii geuTe b MHOTOUICHOB
fl)=a—22* +2% —22+22 - 1u
g(x) = 3 + 322 + 3z + 2 u ero JuHeiiHOE PasIOKeEHNE.

IIycTh KOMILIEKCHBIE YHCIA 21, 22, 23 COOTBETCTBYIOT BEPIINHAM IapaJuiesorpaMmma Ay, As, As. Haii-
TH YHCJI0, COOTBETCTBYIONIEE BEPIINHE, ITPOTUBOIOIOKHON Ag.

CocraBuresib B.B.Kopa6JeBa

3as.xkadeapoit KbullA A.H. Pyuaii



DK3aMeH 110 ajredpe, crneruaabHocTh 10.05.03 — MHbopMmarnimonHasi 6e30macHOCTbD
ABTOMATU3UPOBAHHBIX CUCTEM
Buner 4.

Tlonarne mponsBoaHoit MHOrOUIEHA. TeopeMa 0 KPATHBIX MHOKUTEISIX MHOTOUICHA W €r0 MPOU3-
BozxHoi. OTe/leHne KpaTHBIX MHOXKHUTEIEH MHOIOUJIEHA ¢ IIOMOIIBIO ajaropurMa EBKima.

Teopema 06 ompemennuTese TPEYTOJIHHON MATPHUIIBI.

Permurs marpuyanoe ypasaenue

1 -1 -2 -4 -2 2
2 1 -2 |-X=1 -3 1 5
1 -2 -3 -6 -4 2

Wcnonwayio ¢popmyny Myaspa, BoIpa3uTh cos 4x ©epe3 cos T u Sin x.
CocraBuresib B.B.Kopa6JeBa

3as.kadeapoit KbullA A H. Pyuait

DK3aMeH 110 ajiredpe, crnenuaabHocTh 10.05.03 — MHDOopMannmonHasi 6€301acHOCTD
aBTOMATU3NPOBAHHBIX CHUCTEM
Bumaer 5.

Tpuronomerpuyeckast popma KOMILJIEKCHOTO ducia, popmyna Myaspa.

Teopema 06 ompenenuTese TpaHCIOHHPOBAHHON MaTpuibl. O paBHOIPABUU CTPOK W CTOJIOIOB B
OIIpeJIeInTEIIE.

Haiit Hanboapmmii o61nii 1euTe/ b MHOTOYIEHOB
fl@)=a2°—22*+ 23 —2?+2r—1m
g(x) = 23 + 222 + 22 + 1 u ero JmHeiiHOE pasIOXKeHHe.

. Jokazars, 4T0 ecqu o — E€PBOOOPA3HBII KOPEHb CTENEHU N U3 1, TO & — TOXKE MMePBOOOPA3HBII
KOpeHb cTeneHu n u3 1.

CocraBureib B.B.Kopa6JeBa

3as.xkadenapoit KbullA A.H. Pyuaii

Dk3ameH 10 ajredpe, cruenuajabHocTh 10.05.03 — MadopMmanmnoHHasi 6€30I1aCHOCTD
aBTOMATU3NPOBAHHBIX CHUCTEM
Buaer 6.

Koumbna 6e3 gemureneit nymsa. IIpumepsr.
IIpousseierne marpuil. Teopema 0 CBONCTBAX IIPOM3BEICHIS MATPHIL.

Beraucimmrs onpeaemTe b

1 3 2 1
3 2 0 2
2 0 2 1f
1 2 11

. Hokazars, 9To ciel (CyMMa JIUATOHAJIBHBIX 3JIEMEHTOB) [IPOU3BEIEHUS JABYX KBAJIPATHBIX MATPHIL
He 3aBUCUT OT MOPSIKA COMHOYKUTEJIEH.

Cocrasure/ib B.B.Kopa6JieBa

3as.kadeapoit KbullA A.H. Pyuaii
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DK3aMeH 110 ajredpe, crneruaabHocTh 10.05.03 — MHbopMmarnimonHasi 6e30macHOCTbD
ABTOMATU3UPOBAHHBIX CUCTEM
Buner 7.

. CBoiicTBa CONMPSI?KEHNsT KOMILJIEKCHBIX THCEJT.
. Teopema o muHEHHOM TIpeICTaBICHAN HAMOOILITEr0 OOIIEr0 TEeTUTEIS.

. 3ammcaTb B anrebpamdeckoii GopMe 3JeMEeHThI MHOMKECTBA, v/ —i.

. Jokazarh, 9T0 0OpaTUMble MATPUIILI HAJ KOJBIIOM 00pa3yioT IPYIILY [0 YMHOXKEHUIO.
CocraBure/ib B.B.Kopa6JieBa
SBas.kadeapoit KbullA A.H. Pyuaii

DK3aMeH 10 ajredpe, crnenuaabHocTh 10.05.03 — MHdopMmarnmonHasi 6e30macHOCTD
aBTOMATU3NPOBAHHBIX CHUCTEM
Buner 8.

Ompenesierre Tpymnbl, TpuMepsl rpymi. CuMMeTprdecKasi TpyIiia.
ITocTpoenne moJisi KOMILJIEKCHBIX JHCEJL.

M306pa3uTh HA KOMILUIEKCHO [IJIOCKOCTU MHOXKECTBO TOYEK Z, YAOBJIETBODPSIONIUX YCJIOBUIO | z2—2 |=

Re(z) + 2.
JI71s1 KAKIX 9HCesI A\ UMeeT pellleHne MaTpudHoe ypasHeHne XY X 1Y 1 = \E?

CocraBuresib B.B.Kopa6JeBa

3as.xkadeapoit KbullA A.H. Pyuaii

Dk3ameH 1o ajgredpe, cuernuajabHocTh 10.05.03 — MadopmanmuonHasi 6€3011aCHOCTD
aBTOMATU3UPOBAHHBIX CHUCTEM
Buaner 9.

Teopema 06 obpaTHOI MaTpHILE.

TeopeMa O JeJIeHMH C OCTAaTKOM B KOJIbIIE€ MHOI'OYJICHOB M B KOJIbIIC IEJIbIX YHCEJI.

Pemmmuts MaTpuydHOe ypaBHEHHE:
2 -1 =2 1 -1 3
1 2 -2 ]1-X=|-3 1 5
2 1 =3 -2 0 6

4. Kax msmennThbca obpaTHas marpuna A~!, ecim B gamHOl Marpune A K i-oMy CTOJIOILY TPUOGABUTD
J-#, YMHOYKEHHBIH Ha THCJIO of

CocraBure)ib B.B.Kopabsiera

as.kadeapoit KbullA A H. Pyuaii



DK3aMeH 110 ajredpe, crneruaabHocTh 10.05.03 — MHbopMmarnimonHasi 6e30macHOCTbD
ABTOMATU3UPOBAHHBIX CUCTEM
Bunner 10.

IlousTrst TOACTAHOBKU M MEPECTAHOBKHU. eTHOCTH IIEPECTAHOBOK U IOACTAHOBOK. JloKazarh, 4TO
TPAHCIIO3UINA MEeHsSeT YeTHOCTb IePeCTaHOBKU.

IlonsiTre pucoeMHEHHON MATPHUILI. TeopeMa O MPHUCOEMHEHHON MATPHIIE.

Beraucimrs OonpeaemTesIb

1 3 2 -1
3 2 0 2
2 0 2 3
-1 2 3 1

Ucnonszyto dopmyny Myaspa, BeIpa3uTh sin 3x 4epe3 cos U Sin .
CocraBure/ib B.B.Kopa6JieBa

SBas.kadeapoit KbullA A.H. Pyuaii

DK3aMeH 110 ajredpe, crneruaabHocTh 10.05.03 — MHdbopMmarnimonHasi 6e30macHOCTbD
ABTOMATU3UPOBAHHBIX CUCTEM
Buier 11.

Teopema 0 4amcite KOpHE# U CTENIEHN MHOTOYJIEHA.
OcHoBHast TeOpeMa 0 CUMMETPUIECKAX MHOTOUICHAX.

M306pa3uTh Ha KOMIIEKCHOMN IIJIOCKOCTU MHOYKECTBO TOYEK 2, YAOBJIETBOPSIONIMX YCJIOBUIO | 2z — 1 |
+]z+1|=3.

Kaxk uamenurncest npoussesienne AB matpui] A u B, eciin IepecTaBuTh i-10 U j-10 CTPOKU MaTPHUIIHI

A?
CocraBuresnnb B.B.Kopab6esa

3as.kadenpoit KbullA A H. Pyuait

DK3ameH 110 ajiredbpe, crnenuaabHocTsh 10.05.03 — MHDopMannmonHasi 6€30MacHOCTD
ABTOMATU3NPOBAHHbBIX CUCTEM
Buier 12.

KopHu 13 KOMILIEKCHOTO YHC/Ia, TeOpeMa O KOPHSIX U3 €IUHUIIBL.
Kopuu muorounenos. Teopema Besy. Cxema ['oprepa.

Haiit manboapimmii o61mii 1euTe/ b MHOTOYICHOB
fl@)=a%—22" +23—22+22—1m
g(x) = 2* + 323 + 42% + 3z + 1 u ero smHeiiHOE PasIOKeHHe.

IIycts € nepBoOOpa3HbIl KOpeHb HedeTHOU crerenu n u3 1. Jlokazarsk, 910 —& — 1mMepBOOOPA3HBII
KOpeHb cTenenu 2n u3 1.

CocraBureib B.B.Kopa6JeBa

3as.kadeapoit KbullA A.H. Pyuaii



DK3aMeH 110 ajredpe, crneruaabHocTh 10.05.03 — MHbopMmarnimonHasi 6e30macHOCTbD
ABTOMATU3UPOBAHHBIX CUCTEM
Bunner 13.

Cummerpuaeckne mHOrowienol. Popmysier Buera.
Teopema Kpamepa.
Haiitu oOrrie perennsi cucTeMbl JIMHEHHBIX YPABHEHUI
r—y—z=1
y—z=—-2
Kax m3MenuThCa obpaTHag MaTpuna A~!, ecim B mammoit MmaTpune A X i-if cTpoke IpubaBUTh j-10,
YMHOXKEHHYIO Ha YHCJIO v

CocraBureib B.B.Kopa6JeBa

3as.kadenapoit KbullA A.H. Pyuaii

DK3aMeH TI0 ajredpe, crnenuagabHocTh 10.05.03 — HdopMmarnmonHas 6e300acHOCTD
aBTOMATU3NPOBAHHBIX CHUCTEM
Buser 14.

IlonaTusa MaTpuibl, oreparyui HaJl MaTPUIIAME. TeopemMa O CBOWCTBAX CJIOXKEHUS MATPUIL U yMHO-
JKEHUsI MaTPUIIbI HA JIEMEHT KOJIBIA.

CpoiicTBa JIEJIMMOCTA MHOI'OYJIEHOB M IIEJIbIX YHCEJI.
.o 3/
Bamucarsb B anrebpandeckoil hopMe JIeMEHTBI MHOKECTBA, /4.

JlokazaThb, 9T0 00paTUMble MATPUIIBI HAJI KOJIBIIOM 00pa3yIoT IPYIILY HO YMHOKEHUIO.
CocraBuresnb B.B.Kopabesa

3as.kadenpoit KbullA A H. Pyuait

DK3ameH 110 ajiredbpe, crnenuaabHocTh 10.05.03 — MHDOopMannmonHasi 6e301acHOCTD
aBTOMATU3NPOBAHHBIX CHUCTEM
Buier 15.

IlousiTme TpancoHrpoBaHUs MaTpuIlbl. Teopema 0 CBOCTBAX TPAHCIIOHUPOBAHUS MATPHII.
TeopeMa 0 TUHEHHOCTH OTTPEJIETATES.
Haiityn manboapmmit o61mii geuTe/ b MHOTOYICHOB

fl@)=a2°+42* + 723 + 72?2 + 42+ 1 m

g(xz) = z* — 2% — £ + 1 u ero JuHeNHHOE PAIIOKEHNE.

Ormerurn IIPOU3BOJIBHO Ha IIJIOCKOCTHU OJWH N3 KOpHef/'I BOCBMOM CTeNeHU U3 KOMILJIEKCHOT'O YHCJIa
Z U HapUCOBATb OCTaJIbHBIE KOPHH.

CocraBureib B.B.Kopa6JeBa

3as.xkadenapoit KbullA A.H. Pyuaii



DK3aMeH 110 ajredpe, crneruaabHocTh 10.05.03 — MHbopMmarnimonHasi 6e30macHOCTbD
ABTOMATU3UPOBAHHBIX CUCTEM
Bunner 16.

IlousiTue pemrenust cuCTeMbl JIMHEHHBIX YPABHEHUII, COBMECTHBIE U HECOBMECTHBIE CHCTEMBI. DJie-
MeHTapHbIe MTPeodpa30BAHUS CUCTEMbI JTUHEHHBIX ypaBHeHuil. Teopema 00 s1eMeHTapHBIX Tpeobpa-
30BaHUIX.

Ilonstne obparumoctn maTpuil. IIpuMepbl 0OpPATUMBIX M HEOOPATUMBIX MATPHI] HAJ KOJIHIIAMU.
Teopema 0 cBoiicTBax 06paTUMBIX MATPHII.

Pemurn MaTpUIHOE€ YpaBHEHUE:

-1 1 2 0 2 2
X1 -1 2 1 = 2 =20
2 -1 -1 -4 4 4

Haiitn manGosbimuit obrmuit qesuress muorodnena (z — 1)3(z + 1)%(z + 2) u ero mpoussoHoiL.
CocraBure)ib B.B.Kopa6JieBa

3as.kadeapoit KbullA A.H. Pyuaii

DK3aMeH 110 ajredpe, crneruaabHocTh 10.05.03 — MHDOopMarnimonHasi 6e30MacHOCTbD
ABTOMATU3UPOBAHHBIX CUCTEM
Buner 17.

BzanmuO mpocThle MHOTOWIEHBI U UX CBONCTBA.
Teopema 06 ompeeuTesie MOy PACIABIIEHCS MATPHUIIH.

Haiitu obrrie perennsi cuCTeMbI JIMHEHHBIX YPABHEHUI
3x1 — 229 + dxg + 4y = 2,
6581 - 4:62 + 41’3 + 31’4 == 3,
9x1 — 629 + 323 + 224 = 4.

Kaxk usmenurnest npoussesenne AB matpun A u B, eciin epecTaBuTh i-if U j-if CTOJIOIBI MATPHUITHI

B?
CocraBureib B.B.Kopa6JeBa

3as.xkadeapoit KbullA A.H. Pyuait

Dk3ameH 10 ajredpe, cnenuajabHocTh 10.05.03 — MadopMmanmuoHHasi 6€30I1aCHOCTD
aBTOMATU3UPOBAHHBIX CHUCTEM
Buser 18.

Munops! u anrebpandeckue JionosHeHus. Teopema o cBoiicTBax ajrebpanvecKux JionoaHenuit. Pas-
JIOXKEHHE OIIPEeJIeIUTe IS [I0 CTPOYKE U CTOJIOIY.

HerI/IBO,HI/IMOCTb MHorouaenos. OcHoBHas TeopeMa apI/ICbMeTI/IKI/I MHOT'O4JICHOB.

Broraunciurs olpeaejnTe b

11 2 4
1 2 0 2
2 0 2 3
4 2 3 1

Kak m3mennthes obparaas marpuna A~', ecom B gammoit marpune A i-10 CTPOKY YMHOMKHTDL Ha
YUCIIO (v, HE PABHOE HYJIIO?!

CocraBuresnnb B.B.Kopabesa

3as.kadeapoit KbullA A H. Pyuait



DK3aMeH 110 ajredpe, crneruaabHocTh 10.05.03 — MHbopMmarnimonHasi 6e30macHOCTbD

aBTOMATU3NPOBAHHBIX CHUCTEM
Buaer 19.

Boraucsenne o6paTHO MATPHIIBI C IOMOIIBIO 3JIEMEHTAPHBIX TpeobpazoBanuii crpok. ObocHOBaHMEe
METO/IA.

Teopema 06 ompemenuTese MPOU3BEACHUST ABYX MATPHII.

Perurs marpuyanoe ypasaenue:

1 -1 =2 -4 2 =2
2 -1 2 X=( -1 -1 3
2 -2 -3 -7 3 =3

Penmts ypasuenne x° + 243 = 0.

CocraBuresib B.B.Kopa6JeBa

3as.kadeapoit KbullA A H. Pyuait

DK3aMeH 110 ajiredpe, crenuaabHocTh 10.05.03 — MHDopMannonHasi 6€30MacHOCTD
ABTOMATU3NPOBAHHBIX CUCTEM
Buier 20.

Onpenenuresib BangepMoHIa U UPKYJISTHT.
Teopema 0 KOpHSIX U3 €IUHUIIEI.
Haittun nanbosbmmii o0Imuii gejnresib MHOTOYJIEHOB

flx)=2® - bzt + 723 — 222 + 42 — 8 m

g(z) = 2* — 2% — 2 + 1 u ero muHeltHOE Pa3IOXKEHMTE.

Ormerurn IIPOU3BOJIBHO Ha IIJIOCKOCTHU OJAWH U3 KOpHeﬁ MIECTON CTENEHN W3 KOMILJIEKCHOTO YUCJIa 2
1 HApHUCOBaTh OCTaJIbHbBIE KOPHH.

CocraBureib B.B.Kopa6JeBa

3as.kadeapoit KbullA A.A. CosioBbeB

DK3aMeH TI0 ajredpe, crnenuagabHocTh 10.05.03 — MHdDopMmarnmonHas 6e30macHOCTD

aBTOMATU3UPOBAHHBIX CHUCTEM
Buner 21.

Hawunbompimumit ob1uit e uTe/ b AjIsi MHOTOYIEHOB, €ro CBONCTBA, aJropuT™M EBKInma JjIs MHOTO-
YJICHOB.

Teopema o JIMHEHOCTHU OIIpPEEIUTES.
Banucarh B agrebpanydeckoil popMe 3JIeMeHThbl MHOKeCTBa /1 + 4.

Kak msmenurbest npoussejenne AB marpui A u B, eciu K i-if cTpoke MaTpuilbl A npubaBuTh j-i
CTPOKY, YMHOXKEHHYO Ha 9uCJI0 ¢

CocraBuresb B.B.Kopabesa

3as.kadeapoit KbullA A.A. Conosnen



DK3aMeH 110 ajredpe, crneruaabHocTh 10.05.03 — MHbopMmarnimonHasi 6e30macHOCTbD
ABTOMATU3UPOBAHHBIX CUCTEM
Buner 22

Teopema 06 obpaTHOIT MaTpwHIIE.
Teopema 06 o1HO3HAYIHOCTH 3ajaHUsT MHOTOYJIEHA, CBOUMU 3HAUCHUSIMU.

Haittir mamboapmmit o6mnii geimTe b MHOTOUIEHOB
f@)=a25+42* + 723 + 72?2 + 42+ 1 u
g(z) = 2* — 323 + 2% + 4 u ero JuHeitHOE pasIOKeHHUE.

Kax u3MeHHTHCH obpaTHas mMarpuna A~!, ecan B naHHO# MaTpuie A IepecTaBUTh i-10 U j-10 CTPO-
Ku?

CocraBuresb B.B.Kopabesa

3as.kadeapoit KbullA A.A. Conosnen



DK3aMeH 110 ajredpe, crneruaabHocTh 10.05.03 — MHbopMmarnimonHasi 6e30macHOCTbD
ABTOMATU3UPOBAHHBIX CUCTEM
Buner 1.

1. Kpurepnit 6a3uca.

2. TIpocTpancTBa €O CKAJSIPHBIM TPOU3BejeHHEeM. Teopema O TPOCTEHITUX CBOWCTBAX TAKUX IPO-
CTPAHCTB.

3. Jlokazarh, 94TO €Cjiu BEKTOPbI a1, G2, 43 JIMHEHHO 3aBUCUMBI M BEKTOD (3 HE BBIPAXKAETCsl JIMHEIHO
gepe3 BEKTOPBI (1 U g, TO G U G2 PA3IMIAIOTCS MEXKJTy COOOM JIMINb 9UCIOBBIM MHOYKUTEJIEM.

4. BoisgcHUTD, MOXKHO JII MATPUILY

0 -6 0
1 5 0
3 2 1
JIMHEHHOTO MPeobpa30BaHus IPUBECTH K JIMArOHAIHLHOMY BHJIY IIyTEM II€PEX0/a K HOBOMY Oa3ucy.
CocraBuresib B.B.Kopa6Jesa
3as.kadenpoit KbullA A H. Pyuait

DK3ameH 110 ajiredbpe, crenuaabHocTsh 10.05.03 — MHDopMannmonHasi 6€30MacHOCTD
ABTOMATU3NPOBAHHbIX CUCTEM
Buner 2.

1. Onpenesnenne JauHeiiHOrO omeparopa. Teopema O CBOMCTBAaX JIUHEHHBIX OIIEPATOPOB.

2. 3aKOH MHEPINHU KBAJIPATUIHBIX (DOPM.

3. JlokazaTb, 9TO €CJId BEKTOPHI A1, a3 . . . , Af JIAHEHHO HE3aBUCUMBI, & BEKTOPHI 41, A3 . . . , ), b JnHel-
HO 3aBUCUMBI, TO BEKTOD b JINHEIHO BBIPAYKAETCS 9€Pe3 A1, A3 - . . , (k.

4. JlokazaTh, 9TO KaxK/as U3 JBYX 3aJ@HHBIX CHCTEM BEKTOPOB SIBJISETCS 0A3MCOM, U HAWTH CBIA3b
MeXK/Iy KOOPJUHATAMU OJHOI'O U TOT'O YK€ BEKTOpa B ITUX Da3ucax:

S={@1,2,1),(2,3,3),(5,11,5)}, 8" = {(3,5,8), (5,14, 13), (6,23, 15) }.

CocraBureib B.B.Kopa6JeBa

3as.kadeapoit KbullA A.H. Pyuaii

Dk3ameH 1o ajredpe, cnenuajabHocTh 10.05.03 — MadopMmanmuoHHasi 6€3011aCHOCTD
aBTOMATU3UPOBAHHBIX CHUCTEM
Buaner 3.

1. JIuneitabie ipeobpa3oBanus MpocTpaHcTBa. MaTpuIlsl TMHEHHOTO Tpeobpa30BaHusI B PA3HBIX Oa3u-
cax.

2. Teopema 0 mMaTpuile KBaIpaTUIHON (POPMHBI.

3. [Iyctb A — MaTpuIa moJIOXKUTETBHO OTPEJIEJIEHHON BEIeCTBEHHON KBajipaTudHoil ¢hopmel. Jloka-
3aTh, 9TO CyIIeCTByeT obpaTmMas MaTpHIa S, Takas, 9ro A = StS.

4. JIornoHATD J10 OPTOrOHAJILHOIO 6a31ca YeThIPEXMEPHOI'o IIPOCTPAHCTBa cucTeMy BekTopos (1,1, 1,0),
(1,-2,1,0).

CocraBureiib B.B.Kopa6JieBa

3as.kadeapoit KbullA A.H. Pyuaii



DK3aMeH 110 ajredpe, crneruaabHocTh 10.05.03 — MHbopMmarnimonHasi 6e30macHOCTbD
ABTOMATU3UPOBAHHBIX CUCTEM
Buner 4.

1. Teopema o BuIOOpE Gazuca.

2. Ipa nonsTHsl KBAAPATUIHON (bOpMBI (Kak (QYHKIMU U KaK MHOIOYIEHA), CBA3b MEXKJY HUMH.

3. okazaTh, 9T0O KOMMYTUPYIOIIIIE JIMHEHHbIE IIPEOOPA30BAHNS KOMILIEKCHOI'O BEKTOPHOI'O IIPOCTPAH-
CTBa UMEIOT OOTIMiT COOCTBEHHBINT BEKTOP.

0 -6 0
4. Jluneitnoe mpeobpasoBanne mpocrpancTsa R? 3amano marpuieit 1 5 0 |. Haittu ero cob-
3 2 1
CTBEHHbIE 3HAYEHUS U BEKTOPDI.
CocraBuresib B.B.Kopa6Jesa
3as.kadenpoit KbullA A H. Pyuait

DK3ameH 110 ajiredpe, crnenuaabHocTsh 10.05.03 — MHpopMannmonHasi 6€30MacHOCTD
ABTOMATU3NPOBAHHBIX CHUCTEM
Buaer 5.

1. Oupenenenue nomnpocrpancTsa. Teopema 06 OCHOBHBLIX CBOMCTBAX IIOANPOCTPAHCTBA.

2. Kpurepuil moJ10:KuTeIbHOR OIpeIeIeHHOCTH KBaPATHIHBIX (POPM.

3. JoKa3aTh, 9TO €CIM CKAJIAPHBIA KBaApaT JIOOOr0 BEKTOPa €BKJIMIOBA IPOCTPAHCTBA PABEH CyMME
KBaJIpATOB KOOPJIUHAT 3TOI'0 BEKTOpa, TO 6a3|c, B KOTOPOM GepyTcs KOOPAMHATHI, OPTOHOPMUPOBAHHDII.

4. Boiienurs 6a3uc JuHeHoi 060109KY cucreMbl BeKTOpoB a1 = (4,3, —1,1, —1), a2 = (2,1,-3,2, —5),
as = (1,-3,0,1,-2), as = (1,5,2, 2, 6).

CocraBureiib B.B.Kopa6JieBa

3as.kadeapoit KbullA A.H. Pyuaii

DKk3aMeH 1o ajredpe, crenuanabHOcTh 10.05.03 — UndopMmarmonnas 6e301acHOCTb
aBTOMATU3UPOBAHHBIX CHCTEM
Buaer 6.

1. CobcrBenHbIE BEKTOPHI U COOCTBEHHBIE 3HAUeHUsI. Teopema 0 HAXOXKJIEHUN COOCTBEHHBIX 3HAYECHUI.
2. Teopema Jlarpan:xa.

3. Jokazarb, uro dyukmun tF, t!, ... " IuHEHHO HE3ABUCHMBI, €CJIH BeIeCTBEHHbIE duciaa k, 1, ...,
Pa3IUIHbI.

4. IlycTh B eBKJIMIOBOM HpocTpancTse R

L = Lin((1,-1,1,-1),(1,-2,1,-2),(3,3,3,3)). Haiitu opronopMupoBaHHbIii 6a3K1C MOIAIPOCTPAHCTBA
L.

CocraBureiib B.B.KopabJieBa

3as.kadeapoit KbullA A.H. Pyuaii



DK3aMeH 110 ajredpe, crneruaabHocTh 10.05.03 — MHbopMmarnimonHasi 6e30macHOCTbD
ABTOMATU3UPOBAHHBIX CUCTEM
Buner 7.

1. Teopema Kponekepa-Kanesu.
2. Teopema Korrmn — ByaskoBCKOTO..
3. lokazarh, 9TO BEKTOPHI U1, V2, . . . , Uy, 0OPA3YIOT OA3UC BEKTOPHOTO IIPOCTPAHCTBA, €CJIN BCE BEKTOPBI
Jepe3 HUX JIMHEHO BBIPAYKAIOTCs, U XOTs Obl OJUH BEKTOP BBIPAXKAETCS Y€pe3 HUX OJHOZHAYHO.
4. ITpusecTu ¢ moMoImpio aaropurMa Jlarpamka K JuaroHaIbHOMY BUJLY KBQJIPATUIHYO (hopMy 221 T3+
:c% + x2x3.
CocraBuresib B.B.Kopab.iesa

3as.kadenpoit KbullA A H. Pyuait

DK3ameH 110 ajiredpe, crnernuaabHocTh 10.05.03 — MHDopManmonHasi 6€30MacHOCTD
ABTOMATU3NPOBAHHbBIX CUCTEM
Buaer 8.

1. Teopema 06 ouncTKe JMHEHO MOJIHOrO MHOXKecTBa. Onpetesienue 6azuca.

2. Hopmasbable mpeobpasosanus. Teopema 0 COOCTBEHHBIX BEKTOPAX U COOCTBEHHBIX 3HATEHUSIX HOD-
MAJILHOTO MTPe0OPa3OBAHNU.

3. IlycTn smneitnoe mpeo6pa3oBaHue ( BEKTOPHOTO MPOCTPAHCTBA, V yIOBJIETBOPAET YCJIOBUIO: (02 = €.
Iycrs S = {v|p(v) = v} u T = {v|p(v) = —v}. Jokasars, uro S u T — MHBAPUAHTHBIE TOIIPOCTPAHCTBA
Ipeodbpa3oBaHus ¥.

4. HaiiTu pasMepHOCTh CyMMBI U PA3MEPHOCTH [iepecedenus moaupocTpancts Lin(vy, ve) u Lin(uy, us),
e v = (1,2,1,0), va = (—1,1,1,1), uy = (2, -1,0, 1), us = (1, —1,3,7).

CocraBuresib B.B.KopabJiesa

3as.kadenpoit KbullA A H. Pyuait

DK3aMeH 110 ajiredbpe, crnenuaabHocTh 10.05.03 — MHDopMannmonHasi 6e30MacHOCTD
ABTOMATU3NPOBAHHbBIX CUCTEM
Buaer 9.

1. uBapuanTHbIe moAIpocTpancTBa. Teopema 00 OHOMEPHBIX WHBAPUAHTHBIX MOITPOCTPAHCTBAX.
2. Teopema o cBoiicTBaxX HOPMbI BEKTOPA.
3. IlycTs BCe BEKTOPBI TPOCTPAHCTBA, SIBJIAIOTCS COOCTBEHHBIMY BEKTOpaMu Ipeodbpaszosanus . Jloka-
3aTh, UTO Y = AE JJI HEKOTOPOI'O YHCJIA A U3 OCHOBHOIO IIOJIS.
4. Haiitu 6a3uc cymMMbl ABYX moanpocTpascts Lin(vi,ve) n Lin(uy,us), toe vy = (1,2,1,0), vy =
(=1,1,1,1), uy = (2,-1,0,-1), uy = (1,—1,3,7).
CocraBureiib B.B.Kopa6JeBa

3as.xkadenapoit KbullA A.H. Pyuaii



DK3aMeH 110 ajredpe, crneruaabHocTh 10.05.03 — MHbopMmarnimonHasi 6e30macHOCTbD
ABTOMATU3UPOBAHHBIX CUCTEM
Bunner 10.

1. TokazaTb, 9TO CTOJIOIOBBII PAHT MATPHUIILI PABEH CTPOYHOMY PAHTY MATPHUIIHI.
2. CompsizkeHHOE TIpeobpa30BaHme, TeopeMa CYMECTBOBAHUS COMPSI)KEHHOTO TPeoOpa30BaHUsI.
3. Ilycrs nuneitnoe mpeobpa3oBaHue ( BEKTOPHOTO IPOCTPAHCTBa V yI0BJIeTBOpSeT yeaouio: ¢? = E.

IIycre S = {v|¢p(v) = v} u T = {v|p(v) = —v}. Jokazars, uro S u T HOLIPOCTPAHCTBA IPOCTPAHCTBA
VuV=SaT.
4. Monosuurs 10 6aszuca cucremy Bexropos (1,1,1,0), (0,1,1,1).
CocraBuresib B.B.KopabJiesa
3as.kadenpoit KbullA A H. Pyuait

DK3ameH 110 ajiredbpe, crnenuaabHocTh 10.05.03 — MHDOopManmonHasi 6€30MacHOCTD
ABTOMATU3NPOBAHHbBIX CUCTEM
Buer 11.

1. Jloka3aTb, 9TO CTOJIOIOBBII PAHI PABEH CTPOYHOMY PAHTY.
2. OpTOroHAJILHOCTh BEKTOPOB U IMOJNPOCTPAHCTB. TeopeMa 006 OPTOrOHAJBHBIX MHOXKECTBAX BEKTO-
POB, IIPOIIECC OPTOTOHAJIU3AIIIH.

3. Hanmmcars marpuity aundddepeHInpoBaHns B TPOCTPAHCTBE MHOTOUJIEHOB CTEIeHd < 1 OT OJIHOTO
2 n

Hen3BeCcTHOTO B Oasuce 1,t, DAL BorancnTh xapaKTepuCTUIecKnit MHOTOMIEH 9TOTO Ipeobpa3oBa-
HUS. w
4. Haiitu 6a3uc nomupocrpancrsa Lin(vy, ve, vs), ecm vy = (1,1,1,0), v2 = (1,1,0,1), v3 = (1,0, 1,1).
CocraBuresib B.B.Kopa6JeBa
3as.kadeapoit KbullA A.H. Pyuaii

DK3aMeH TI0 ajredpe, crnenuajabHocTh 10.05.03 — NMHdpopMmarnmonHas 6e30macHOCTD
aBTOMATU3NPOBAHHBIX CHUCTEM
Buier 12.

1. Onpenesenne JMHEHON 3aBHCUMOCTY U JIMHEHHON HE3aBUCHMOCTH BEKTODPOB, CBOWCTBA JIMHEIHO
3aBUCUMBIX U HE3aBUCUMbBIX BEKTODOB.

2. OproronajibHOe JlonoJHEHNE. Teopema 06 OPTOrOHAJIBHOM JOITOJTHEHHH.

3. lokazars, 9yTo DyHIAMEHTAJIBHASI CHCTEMa PEIIeHn CUCTEMBI JIMHEHHBIX OMHOPOIHBIX YPAaBHEHUI
ecTh 6a3uc OPTOTOHAJIBHOTO JOMOJTHEHNS K CUCTEME CTPOK MATPHUIBI KOI(MD(MUIIMEHTOB TPU HEN3BECTHBIX.

4. IIpusecTu ¢ momornpio aaropurma Jlarpamka K AuaronajgbHOMy BALY KBaApaTudnyio dopmy 413+
293% + x129.

CocraBureiib B.B.KopabJieBa

Sas.kadeapoit KbullA A.H. Pyuaii



DK3aMeH 110 ajredpe, crneruaabHocTh 10.05.03 — MHbopMmarnimonHasi 6e30macHOCTbD
ABTOMATU3UPOBAHHBIX CUCTEM
Bunner 13.

1. Jloka3aTh, 9TO CTOJONOBBIA PAHT MATPUIEI HE M3MEHSETCS MPH 3JIEMEHTAPHBIX MPeo0pa3s0BaHusIX
CTOJIOIIOB.

2. Teopema 0 MaTpHIlE CONPSIKEHHOTO TPEOOPA30OBAHNUS.

3. JlokazaTh, UTO eCJH COOCTBEHHBIH BEKTOD MPEOOPA3OBAHUA (2 IIPUHAJIEKHUT MOJIOYKITEIHLHOMY
CODCTBEHHOMY 3HAYEHUIO, TO (0 UMEET CODCTBEHHBIH BEKTOP.

4. BpLuesuTh Bce He3aBUCUMBbIE HOJICUCTEMbI CUCTEMbI BEKTOPOB a1 = (4, —5,2,6), as = (2,—2,1,3),
as = (Ga -3,3, 9), aq = (4a —-1,5, 6)

CocraBureiib B.B.KopabJieBa

3as.kadeapoit KbullA A.H. Pyuaii

Dk3aMeH 1o ajirebpe, crneruaiabHocTh 10.05.03 — MTudopmanuonHasi 6€3011aCcHOCTD
aBTOMATU3UPOBAHHBIX CUCTEM
Buner 14.

1. Kpurepwnit uHeitHON 3aBUCUMOCTH.

2. Teopema 0 MaTpHIlE CONPSIKEHHOTO TPEOOPA3OBAHUS.

3. B mpocTpanCcTBe MHOIOYJICHOB CTEIIeHH < 3 HaJl I0JIeM BeIleCTBeHHBIX umces B basuce 1,x,x2,
HaINCaTh MATPUIy KBaJAPATUIHOI (DOPMBI, €CJIM COOTBETCTBYIOIIAs el buynHeliHas popMa UMeeT BU/L

1
o(f(x),9(z)) = [zf(z)g(x)dx.
0
4. BekTops! a1, a2, a3, G4, a5 — JUHEHHO HE3ABUCUMBI. SIBJIsI€TCS JTU JIMHEHMHO 3aBUCUMOM CUCTEMa BEK-

TOpOB by = 3a; + 4as — baz — 2a4 +4as, by = 8ay + Tas — 2a3 + Sas — 10as, by = 2a1 — as + 8az — a4 + 2as5?
CocraBuresb B.B.Kopa6JeBa

3

3as.xkadeapoit KbullA A.H. Pyuaii

Dk3ameH 1o ajiredpe, cunernuajabHocTh 10.05.03 — MadopmanmmnoHHasi 6€3011acHOCTD
aBTOMATU3UPOBAHHBIX CHUCTEM
Buser 15.

1. PaszMepHOCTh IIPOCTPAHCTBA, TEOPEMaA O PA3MEPHOCTH, CJIEJICTBUSI U3 Hee.

2. Jluneitabie dynkimonaabl. TeopemMa O CTpoeHWN JUHEHHOrO (DYHKIMOHAJA HA ITPOCTPAHCTBE CO
CKAJIIPHBIM [IPOU3BEJICHUEM.

3. Ilycrs nuHeliHOE Mpeobpa30BaHue ( BEKTOPHOIO MPOCTPAHCTBA V' MEPECTAHOBOYHO CO BCEMU JIU-
HEHHBIMU [TPe0OPA30BAHUSAME STOrO MPOCTPAaHCTBA. Jl0Ka3aTh, YTO ¢ = A€ Il HEKOTOPOrO YHC/Ia A U3
OCHOBHOT'O TIOJIsI.

4. YKazaTb cucTeMy JIMHEHHBIX ypaBHEHMiI, KOTOpasi 3aJaeT OPTOrOHAJbHOE JOIMOJIHEHMe IIOJIIPO-
crpanctsa Lin((1,0,0,2,5),(0,1,0,3,4),(0,0,1,4,7)).

CocraBuresb B.B.Kopa6JeBa

3as.xkadeapoit KbullA A H. Pyuait



DK3aMeH 110 ajredpe, crneruaabHocTh 10.05.03 — MHbopMmarnimonHasi 6e30macHOCTbD
ABTOMATU3UPOBAHHBIX CUCTEM
Bunner 16.

1. JomosiHeHne K MOIIPOCTPAHCTBY, TEOPEMa O CyIECTBOBAHUM JOTOJHEHHUS K IIOIIPOCTPAHCTBY.
2. Teopema 0 CBA3M MK,y OPTOHOPMHUPOBAHHBIME GA3MCAME B MIPOCTPAHCTBE CO CKAJISPHBIM ITPOU3-
BEJICHHUEM.
3. Jlokazarb, 9TO 1po 1 06pa3 JUHEIHOTO ONepaTopa ( NHBAPUAHTHBIC MOIIPOCTPAHCTBA.
4. B eBkmIoBOM mpocrpadcTse jgano mnomupocrpancrso Lin((1,0,2,1),(2,2,—1,6),(8,4,—6,1)). C
TTOMOIIBIO MPOIECCa OPTOTOHAIU3AINNI TOCTPOUTEH OPTOTOHAJBHBIH 6A3UC 3TOrO MOAIIPOCTPAHCTEA.
CocraBuresib B.B.KopabJiesa

3as.kadenpoit KbullA A H. Pyuait



Kourpoapuast pabora Ne4.
Bapuarnm 1

Haiiti manboapmmit o61mumii 1euTe/ b MHOTOUIEHOB
fl@)=a—22* +2% 22 +22—1u
g(z) = 23 + 322 + 32 +2 u ero ymHeiiHOE pasIoKeHUe.

OHpeLLeJIHTb KpPaTHOCTb KOPHA T = 1 MHOrOWIEHA

f(@).
Pasnoxurs muorowrer f(z) mo cremensam x + 1.
Haiitu Bce BelecTBEHHBIE KOPDHI MHOrO4YIeHa ¢(x).

Haiitu Bce HenpuBOIMMBIE MHOI'OYJIEHBI CTEIIEHU 3
Ha/JI [I0JIEM U3 TPEX JIEMEHTOB.

Pemmmts 3agay 1 Haq mosteM U3 ABYX 9JI€MEHTOB.

Kourposapuast pabora Ne4.
Bapuarwm 2

Haiitn Haunboapmmii o61mmii geimTe/ b MHOTOYIEHOB
flx)=a2° -2z 4+ 2% —22+2x—1nu
g(x) = 23 +22% + 22+ 1 u ero JuHeliHoe pasIOKeHHe.

OHpeﬂeJH/ITb KpPaTHOCTb KOPpHA T = 1 mMHOroO4JIeHa

f().
Pazsioxkurh Muorowier f(z) mo cremessam x — 2.
Haiitu Bce BelecTBeHHBIE KOPDHI MHOrOUJIeHa §(x).

Haittu Bce HenmpuBOMMBbIE MHOIOYWJIEHBI CTEIEHU 2
HaJI 110JIeM U3 IIATU 3JIEMEHTOB.

Pemuts 3agaqy 1 Ha moseM U3 AByX 3JI€MEHTOB.

Kourpoapuass pabora Ne4.
Bapuarm 3

Haittn nanbosbmuii o0Inii gejnTesib MHOTOYJIEHOB
fl)=a%—22" +23 —22+22—1m

g(x) = 2* + 323 + 42 4+ 32 + 1 u ero Jmueiinoe pas-
JIOYKEHWE.

OHpe,ZLeJII/ITb KpPaTHOCTb KOPpHA T = 1 MHOrO4JIEeHa

f(@).
Paszsioxkurh Muorowiex f(z) mo cremensam x — 1.
HaiiTu BCce BelecTBeHHbIE KOPHU MHOTOYJIeHA §(T).

Haittu Bce HenmpuBOAMMBbIE MHOIOYWJIEHBI CTEIEHU 3
Ha/JI [I0JIEM U3 TPEX JIEMEHTOB.

Pemmmts 3amgaay 1 Hag momeM n3 IBYX 9JI€MEHTOB.

Kourpoabpuas pabora Ne4.
Bapuarm 4

Haitrn sanbossmmii obmumii gemTe/ib MHOPOWIEHOB

flz)=a5+42* +72° + 72?2 + 42+ 1 n

g(x) = 2t — 23 — 2 + 1 u ero JMHeitHOe pa3iIOXKeHNe.

OmpeiesuTh KPaTHOCTh KOPHS & = —1 MHOTOYJIeHa

f(@).
Pazsoxurs MHOrOWIeH f(x) 10 cremensiM © — 1.
Haiitu BCe BelecTBEHHBIE KOPHU MHOTOWIEHA §(X).

Haiitu Bce HEIIpuBOJAMMbIC MHOI'OYJICHbI CTEIIeHU 5
HaJ II0JIEM U3 JIBYX 9JIEMEHTOB.

Pemurn 3a/1a9y 1 HaJl II0JIEM U3 JIBYX 9JIEMEHTOB.

Kourpoabpuas pabora Ne4.
Bapuarnwm 5

Haiitn manboabimit o0mmii 1eIMTeIb MHOTOUICHOB

flz) =25 52 + 72 — 222 + 42 — 8 m

g(z) = 2t — 2% — 2 + 1 u ero JmHeiHOE pa3iIOXKeHNeE.

OrnpesiesuTh KPaTHOCTh KOPHSL & = —2 MHOTOYJIEHA

f(@).
Passoxure muorowren f(z) mo cremensim x — 1.
HaiiTu BCe BemecTBeHHbIE KODHU MHOrO4IeHa §(T).

Haiitu Bce HenpuBOAMMBbIE MHOIOYJIEHBI CTEIEHH 3
HA/JT TI0JIEM U3 TPEX JJIEMEHTOB.

Pemurn 3a/1a9y 1 Ha/Jl T10JIEM U3 JIBYX 3JIEMEHTOB.

Kourpoabpuas paGora Ne4.
Bapuarm 6

Haiitn Hanboabinmii o61mmii 1eJIuTe b MHOTOYJIEHOB
flz)=a5+42* + 722 + 722 + 42+ 1 m
g(x) = x* — 323 + 22 + 4 u ero smueiinoe pazoxenue.

OnpeseuTh KPaTHOCTh KOPHSA & = —1 MHOTOYJIeHa

f(@).
Pazsioxkurs MHOrowien f(x) mo cremensm x — 1.
HaiiTu BCe BemecTBeHHBIE KODHU MHOrO4IeHa §(X).

Haiitu Bce HEIIPUBOJANUMbBIE MHOT'OYJIEHBI CTCEIICHHN 5
HaJI I10JIeEM U3 JABYX 3JIEMEHTOB.

Pemuts 3agaay 1 Ha1 MosteM U3 ABYX 3JE€MEHTOB.



Kourpoapuast pabora Ne4.
Bapuarm 7

Hajitn nanbonbmmii o6muii e/ mmrelib MHONOYJIEHOB
fl@)=a+22* +23 +22+22+1n

g(x) = 2* — 523 + 922 — 82 + 4 u ero JmHeitHOE pas-
JIO’KEHUE.

Onpenesuts KpaTHOCTH KOPHS & = —1 MHOrowieHa
f(z).
Paznoxkure MHOrOWIEH f(x) 1O cremensiM © — 1.

Haiitu BCce BelecTBeHHBIE KOPDHI MHOTOUIeHA §(x).

Haiitu Bce HEIIPUBOJANMbBIEC MHOI'OYJICHBI CTCIICHHN 3
HaJl TI0JIEM U3 TPEX 3JIEMEHTOB.

Pemurn 3a1a9y 1 Ha/Jl ITOJIEM U3 JABYX 9JIEMEHTOB.

Kourpoapuast pabora Neq.
Bapuanm 8

Hajitn nanbosnbimmii o061yl e/ mmreib MHOIOYJI€HOB
fl@)y=a+22* +23 +22+22+1m

g(z) = 2* — 323 + 422 — 32 + 1 u ero suHeitHOE pas3-
JIOZKEHHE.

Omupefie/nTh KPATHOCTH KOPHA & = —1 MHOTOYJIECHA
f(z).
Paznoxkurh MHOrOWIEH f(x) IO cremeHsiM T + 2.

Haiitu BCce BelecTBeHHBIE KOPHI MHOTOUIeHA ¢(x).

Haiitu Bce HEIIPUBOJAUMbBIEC MHOI'OYJIEHBI CTCIICHHN 5
HaJl II0JIEM U3 JIBYX 9JIEMEHTOB.

Pemurn 3a/1a9y 1 Ha/I IIOoJIEM U3 JIBYX 3JIEMEHTOB.

Kourposapuast pabora Neq.
Bapuarm 9

Haijitn nanbonbimmii o0muii e/ mmrelib MHONO4YJI€HOB
f@)y=a+22* +23 +22+22+1nu
g(z) = 2 + 323 + 22 +4 u ero smHeitHOe paznoKeHNeE.

OmnpenennTs KpaTHOCTH KOPHSI & = —1 MHOTOYJIEHA
f(z).
Paznoxkure MHOrOWIEH f(x) 1O cremeHsiM T — 2.

HaiiTu Bce BerecTBeHHbIE KODHU MHOTOUJIEHA ¢(T).

Haiitu Bce HEIIPUBOJUMbBIC MHOI'OYJICHBbI CTCIICHH 3
HaJl II0JIEM U3 TPEX 3JIEMEHTOB.

Pemuts 3agatty 1 HaT MojieM U3 JBYX IJI€MEHTOB.

Kourpoabpuas pabora Ne4.
Bapuarwm 10

Haittn sanbossmmii obmumii geinTe/ib MHOTOWIEHOB
flz) =242 + 72 — 722 + 42— 1n
g(x) = 2%+ 323 4+ 22 4+ 4 u ero JuHeltHOE Pa3IOKEHNE.

OmpesesuTh KpPaTHOCTh KOpHS & = 1 MHOTrOYJIeHa

f(@).
Pazsoxurs MHOrOWIEH f(x) 10 cremeHsM © — 2.
Haiitu BCe BelecTBEHHBIE KOPDHU MHOTOWIEHA g(X).

Haiitu BCe HEIIpUuBOJAMMbIC MHOI'OYJICHbI CTEIIeHU 5
HaJ II0JIEM U3 JIBYX 9JIEMEHTOB.

Pemurn 3a/1a9y 1 HaJI II0JIEM U3 JIBYX 9JIEMEHTOB.

Kourpoabpuas pabora Ne4.
Bapuanwm 11

Haiitn mamboapimit o6mmii 1eIMTeIb MHOTOYICHOB
fl)y=a°—22* +2% —22+22 - 1u
g(z) = 23+ 322 + 32 +2 u ero mHeiiHOE pasIOXKeHUE.

OrnpesiesuTh KPaTHOCTh KOpHsS & = 1 MHOrOYJIeHa

f(@).
Pasnoxure muorowrer f(z) mo cremensm x + 1.
HaiiTu BCe BemecTBeHHbIE KOPHU MHOrO4IeHa §(X).

Haiitu Bce HenpuBOAMMBbIE MHOIOYJIEHBI CTEIEHH 3
Ha/JT TI0JIEM U3 TPEX JIEMEHTOB.

Pemurn 3a/1a9y 1 Ha/JI I10JIEM U3 JIBYX 9JIEMEHTOB.

Kourpoabpuas paGora Ne4.
Bapuarwm 12

Haiitn nanboabinmii o61mii 1eJIMTe b MHOTOYJIEHOB
flxy=a® 22 +2% -2 +22—-1m
g(x) = 23 +22% + 22+ 1 u ero smHeiiHoe pasIoKeHue.

OnpeseuTh KPaTHOCTh KOpHS & = 1 MHOTrOYJIeHa

f(@).
Paszsioxkurh MHOrOwiIen f(x) mo cremensam x — 2.
HaiiTu BCe BemecTBeHHBIE KODHU MHOrO4jIeHa ¢(X).

Haititu Bce HEIIPUBOJINUMbBIE MHOT'OYJIEHBI CTCEIICHHN 5
HaJ I10JIeM U3 JABYX 3JIEMEHTOB.

Pemuts 3agatay 1 Ha1 MosteM U3 ABYX 3JEMEHTOB.



Kourpoapuast pabora Ne4.
Bapuanwm 13

Haittun nanbosbmuii o0Imunii gejnTesib MHOTOYJIEHOB
f@)y=a2% 22"+ 23 —2?+2r—1m

g(x) = 2* + 32 + 422 4 32 + 1 u ero JmueitHoe pas-
JIOYKEHWE.

OnpenenuTh KPaTHOCTb KOPHS © = 1 MHOTOYJIEHA

f(@).
Paszsioxkure Muorowien f(z) mo cremensam x — 1.
Haiitu Bce BelecTBEHHBIE KOPDHI MHOTO4Y/IeHA ¢(x).

Haittu Bce HenmpmBOgmMBbIE MHOIOWIEHBI CTEIEHU 3
HaJ1 110JIeM U3 TPeX 3JEeMeHTOB.

Pemuts 3agaty 1 Ha mosteM U3 JABYX 9J€MEHTOB.

Kourposabpuast padora Ne4.
Bapuanm 1/

Haiitn maunboapmmit o0mumii geiuTe/ b MHOTOUIEHOB

f@)=a25+42* + 723 + 72?2 + 42+ 1 m

g(z) = z* — 2% — £ + 1 u ero JuHeHOE PA3IIOKEHNE.

OnpenennTh KPATHOCTh KOPHST & = —1 MHOrowwieHa

f(@).
Pazsioxkure Muorowiex f(z) mo cremensm x — 1.
HaiiTu Bce BemecTBeHHbIE KODHU MHOTOUYJIeHA §(T).

Haiitu Bce HEIIPUBOJIUMbIE MHOT'OYJIEHbI CTEIICHN 5
HaJI I10JIeM U3 JIBYX 3JIEMEHTOB.

Pemuts 3agaty 1 HaT mosteM U3 JByX IJI€MEHTOB.

Kourposabpuast pabora Ne4.
Bapuanwm 15

Haiityn Hanboapmmii o61mmii geuTe/ b MHOTOYIEHOB

flz) =25 —52* +72% — 222 + 42 — 8 u

g(z) = z* — 2% — £ + 1 u ero JuHeHHOE PA3IIOKEHNE.

OnpenennTh KPATHOCTh KOPHSI & = —2 MHOIOYJIEHA

f().
Pazsioxkure Muorowien f(z) mo cremensam x — 1.
HaiiTu Bce BeriecTBeHHbIE KODHU MHOTO4JIeHA §(T).

Haiitu Bce HenmpmBOgmMble MHOIOWIEHBI CTEIEHU 3
HaJ1 110JIeM U3 TPeX 3JEeMeHTOB.

Pemmts 3agay 1 Haq mosteM U3 IBYX 3JI€MEHTOB.

Kourpoabpuas pabora Ne4.
Bapuarwm 16

Haiitn Hanboabimit o0Immii 1eJIuTeIb MHOTOUICHOB
flx)=2° +42* + 723 + 72?2 + 4+ 1w
g(x) = x* — 323 + 22 + 4 u ero smueiinoe pazoxenue.

OrpeiesuTh KPaTHOCTH KOPHS & = —1 MHOrodYjieHa

f(@).
Pazsoxurs MHOrOWIEH f(x) 110 crenensiM © — 1.
HaiitTu Bce BelecTBeHHbBIE KOPHE MHOrOUYIEHa ¢(x).

Haittu Bce nHenmpuBommMble MHOTOWIEHBI CTEIEHH D
Ha/1 110JIeM U3 JIBYX 3JIEMEHTOB.

Pemurs 3agaay 1 Hag mosmeM n3 AByX 3JE€MEHTOB.

Kourposnbnas pabora Ne4.
Bapuarnm 17

Haiitn nanbonpimmii obmumii nesimresib MHONOYJICHOB
fl)y=a+22* + 23+ 22+ 22+ 1u

g(z) = 2* — 523 + 922 — 8x + 4 u ero smHeitHOE pa3-
JIOJKEHHE.

OnpesiesuTh KpaTHOCTh KOPHS & = —1 MHOTOYJIeHA

f().
Pazsioxkurs MHOrowien f(x) mo cremensm x — 1.
Haiitu Bce BelecTBEHHBIE KODHU MHOrOUWIEHa g(x).

Haiitu Bce HEIIpUBOAMMbIEC MHOI'OYJICHbI CTEIIeHU 3
HaJ II0JIEM U3 TPEX IJIEMEHTOB.

Pemurn 3a/1a9y 1 Ha/JI T10JIEM U3 JIBYX 3JIEMEHTOB.

Kourpoabpuas pabora Ne4.
Bapuarwm 18

Haiitun sHanbosbmuii obIumii gejinTe/ib MHOTOYJIEHOB
flx)=a5+22* + 23+ 22+ 20+ 1

g(x) = 2t — 323 4 422 — 32 + 1 u ero suueiinoe pas-
JIOYKEHHeE.

OrpeiesuTh KPaTHOCTH KOPHS & = —1 MHOrodYjeHa

f(@).
Pazsoxurs MHOrOWIEH f(x) 10 creneHsM T + 2.
Haiitu Bce BelecTBeHHBIE KOPHE MHOIOUYIEHa g(x).

Haititu Bce HEIIPUBOJANMbBIE MHOT'OYJIEHBI CTCIICHHN 5
HaJ I1oJIeEM U3 JABYX 3JIEMEHTOB.

Pemmurs 3amaqy 1 Haj mosieM u3 ABYX JIEMEHTOB.



Kourpoapuast pabora Ne4.
Bapuarwm 19

Haiitn maunboapmmit o61mmii geiuTe b MHOTOUICHOB
fl@)=a+22* + 23 +22+22+1nm
g(x) = 2*+ 323 + 22 4+ 4 u ero sumeiinoe pazoxKenue.

OHpeﬂeJII/ITb KpPaTHOCTb KOPHA T = —1 MHOrO4YJIeHa

f(@).
Pazsioxkure Muorowien f(z) mo cremensam x — 2.
Haiitu BCce BelecTBeHHBIE KOPDHI MHOrOUIeHA §(x).

Haiitn Bce HenmpuBOIWMBbIE MHOTOWIEHBI CTENEHU 3
HaJ[ TI0JIEM U3 TPEX JIEMEHTOB.

Pemuts 3agaty 1 Ha1 MosieM U3 JIBYX 3JI€MEHTOB.

Kourposabpuast padora Ne4.
Bapuarnm 20

Haittir manboapmmit o61mmii e imTe b MHOTOUIEHOB
f@)=a25 42 + 723 — 72?2 + 42— 1n
g(z) = 2* + 323 + 2% + 4 u ero JuHeitHOE pasNOKEHNE.

OrnpeneuTh KpaTHOCTb KOPHs © = 1 MHOTOYJIEHA

f(@).
Paszsioxkurh MuOrowien f(z) mo cremensm x — 2.
Haiitu Bce BelecTBeHHBIE KOPDHI MHOTrOUJIeHA §(x).

Haiitu Bce HenmpmBOgmMBble MHOIOWIEHBI CTEIEHU 5
Ha/1 110JIeM U3 JIBYX 3JIEMEHTOB.

Pemurn 3a/1a9y 1 Ha/Jl I1IOoJIEM U3 JABYX 9JIEMEHTOB.

Kourpoapuass pabora Ne4.
Bapuarnm 21

Haittn nanbosbmmii o0Imunii gejnresib MHOTOYJIEHOB
f@)y=a2° 22"+ 23 —2?+2r—1m
g(z) = 2%+ 322 4+ 32+ 2 u ero unHeitnoe pasoKeHue.

OrmpesesinTh KPATHOCTh KOpHS T = 1 MHOrowIeHa

f(@).
Paznoxkure MHOrOWIeH f(x) 1o cremensiM z + 1.
HaiiTu Bce BeriecTBeHHbIE KODHU MHOTOUJIeHA §(T).

Haiitu Bce HEIIPpUBOJMMbIEC MHOI'OYJICHbI CTEIIeHU 3
Ha/J II0JIEM U3 TPEX IJIEMEHTOB.

Pemmts 3amaty 1 Hag momeM n3 ABYX 9JI€MEHTOB.

Kourpoabpuas pabora Ne4.
Bapuarwm 22

Haittn sanbossmmii obmumii genTe/ib MHOPOWIEHOB
flo)y=a°—22* +2% 22 +22x —1m
g(z) = 2®+ 222422+ 1 u ero JuHeitHOE Pa3IOKEHNE.

OmpeiesuTh KPaTHOCTh KOpHS & = 1 MHOTrOYJIeHa

f(@).
Pazsoxurs MHOrOWIEH f(x) 10 cremeHsM © — 2.
Haiitu BCe BelecTBEHHBIE KODHU MHOTOWIEHA g(X).

Haiitu BCe HEIIpuBOJAMMbIC MHOI'OYJICHbI CTEIIeHU 5
HaJ II0JIEM U3 JIBYX 9JIEMEHTOB.

Pemurn 3a/1a9y 1 HaJI I10JIEM U3 JIBYX 9JIEMEHTOB.

Kourposbuas pabora Ne4.
Bapuanm 23

Haiitn nanbosnbimmii ob1uii nejimreib MHOINOYJIEHOB
fl)y=a°—-22" +2% -2 +2x —1u

g(z) = 2* + 32% + 422 + 32 + 1 u ero sumeitnoe pas-
JIOXKEHUE.

OrmpeeuTh KpaTHOCTb KOPHS T = 1 MHOrodYjeHa

f(@).
Pazsoxurs MuOrowieHn f(x) no cremensm x — 1.
Haiitu Bce BeliecTBEHHBIE KOPDHIA MHOTOUWIEHa §(X).

Haititu Bce HEIIPUBOAMUMbBIE MHOT'OYJIEHBI CTCIICHHN 3
HaJ II0JIEM U3 TPEX 3JIEMEHTOB.

Pemuts 3agaay 1 HaL momeM u3 ABYX 3JE€MEHTOB.

KonrpoasHas paGora Ne4.
Bapuarnm 24

Haiitn nanbosnbimmii obmuii qejimreib MHONOYJIEHOB

flx)y=2°+42* + 723 + 722 + 42+ 1m

g(x) =2*— 2% — 2 + 1 u ero JmHeitHOE pasJiozKeHue.

OrnpeiesuTh KPaTHOCTH KOPHS & = —1 MHOrodYjeHa

f(@).
Pazsoxurh MHOrOWIEH f(x) 10 cremensiM © — 1.
Haiitu Bce BelecTBEHHBIE KODHA MHOTOUWIEHa §(X).

Haiitu Bce HEIIPUBOAUMbBIEC MHOI'OYJIECHBI CTCIICHHN 5
HaJ II0JIEM U3 ABYX 3JIEMEHTOB.
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Kourposapuast pabora 2
Bapuarm 1
. JIunelino 3aBUCHMBI JI BEKTOPBI

(1,-1,1,-1), (1,-2,1,-2), (3,3,3,3)7

. Haiitn 6a3ucel cyMMBbI 1 TIepecevIeHus TOAIIPOCTPAHCTB
Lin((l, 2,3,4),(-2,-1,0,1), (1, 2,4, 8)) u
Lin((l, 1,1,1),(1,-2,4, —8)).

. s cucrembr
T+ 2x9 + 13+ 224 =0
3I1+$2+3I3+I4 =0
7.%1 +4£82 —+ 7%3 —+ 41’4 = 0
HAWTH PAHT OCHOBHOW MATPHUIBI W (PYHIAMEHTAJBHYIO CH-
CTEMY PeIIeHU.

. Bamano otobpaskenne p u3 R? B R? dbopmyinoit
o(z1, z2,23) = (21 + 222 + 323,371 + 222 + T3).

(a) IIpoBepuTh, 9TO @ — JMHEHHBIH ONEPATOD.

(b) 3ammcath ero MaTpHIly B CTaHIapTHHIX Gasucax R3 u
R2.

(¢) Haiitu 6a3ucel ero siapa u obpasa.

. ﬂHHeﬁHOG Hpeo6pa30BaHI/Ie IIPOCTPAaHCTBa R3 3aaHO MaT-
pueit 3 -2 0
1 0 0

1 2 3
Haiitu ero cobcTBeHHDbIE 3HAYEHUSI' M COOCTBEHHBIE BEKTOPHI.

. Ilyctp P — mosie u3 aByx 3vsemenToB. CKOIBKO 0a3MCOB B
npocrpancree P37

Kourposabuast pabora 2
Bapuarm 3

. Jlunelno 3aBUCHMBI JII BEKTOPBI

(-1,1,-1,1), (1,2,1,2), (5,5,5,5)7?

. Haittu 6a3uchl cyMMBbI U TIepecedeHus OIIPOCTPAHCTB

Lin((1,4,7,10),(-2,0,2,4),(1,2,4,8)) =u
Lin((1,1,1,1),(1,-3,9,-27)).

. st cucrembl

1+ 32+ 23+ 324 =0
3I1+1‘2+3I3+I4 =0
Tx1+ 520+ Tx3+ 524 =0
HafTH paHT OCHOBHON MATPHUIBI W (DyHIAMEHTAILHYIO CH-
CTEMY PEelIeHUil.

. Bamano orobpaskenne ¢ u3 R? B R? dbopmymoit

o(z1, z2,23) = (321 + 229 + x3, 321 + 222 + 323).

(a) IIpoBepuTh, UTO ¢ — JUHEHHBIH OIEPATOD.

(b) Bammcarh ero MaTpHIly B CTaHIAPTHBIX Gasucax R3 u
R2.

(¢) Haiiti 6a3ucel ero siapa u obpasa.

. JIuneitnoe Hpe06pa30BaHHe IIPOCTPpaHCTBa R3 3a/JaHO MaT-

purieit 4 1 0
-3 0 0

2 2 2
Haiitu ero cobcTBeHHDBIE 3HAYEHNUST I COOCTBEHHBIE BEKTOPHI.

. IIycte P — moJte u3 aByx 3jeMenToB. CKOJIBKO 6a3uCOB B

mnpocrpamcree P37

Kourpoapuast pabora 2
Bapuarm 2
. JIuHeliHO 3aBUCHMBI JI BEKTOPBI
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Lin((1,3,9,27),(-2,-1,0,1),(1,3,5,7)) u
Lin((?, 2,2,2),(1,2,4, 8))

. g cucreMbr
201 + 229 + 23+ 24 =0
3I1+3I2+3I3+SE4 =0
8.’£1 + 8£E2 + 71’3 + 31’4 =0
HAWTH paHr OCHOBHOI MATpHUILI U (DYHIAMEHTAJIbHYIO CH-
CTEMY PeIIeHUi.
. Bagano orobpaskenne ¢ u3 R? B R? dbopmyioit
o(z1, T2, 23) = (221 + 322 + 423, T1 + T2 + T3).
(a) IIpoBepuTh, 9TO ¢ — JMHEHHBIH OnEPATOD.
(b) Bammcarh ero MaTpHIly B CTaHIapTHHIX Gasucax R3 u
R2.
(¢) Haiitu 6asucel ero siapa u obpasa.

. Jluneitnoe mpeobpasoBanue mpocTpancTsa R® 3ajano mMat-

pureit 0 -6 0
1 5 0
3 2 1

Haiitu ero cobcrBeHHbIE 3HAYEHNA M COOCTBEHHBIE BEKTODHI.

. Iycts P — moJjte u3 aByx v7emMeHToB. CKOJIBKO 6a3MCOB B
npocrpancree P37
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Bapuarm 4

. JIuHeHO 3aBUCHMBI JII BEKTOPHI

(-1,4,-1,4), (1,-2,1,-2), (-3,3,-3,3)?

. Haitti 6a3uchl cyMMBbI U TIepecedeHusl TOIIMPOCTPAHCTB

Lin((1,-3,9,-27),(-3,-1,1,3),(1,3,6,10)) u
Lin((2,2,2,2),(1,-2,4,-8)).

. g cucreMbr

T+ 229 +3x3 +4x4 =0

5I1+3SE2 + X3 — 24 =0

1121 + 822 + bxs + 224 =0
HafTH paHT OCHOBHON MATPHUILI U (DYHIAMEHTAILHYIO CHU-
CTEMY pelIeHUil.

. Bagano orobpaskenne ¢ u3 R? B R? dbopymoit

p(x1, 22, 23) = (4z1 + 322 + 223,421 + 322 + 3).

(a) IIpoBepuTh, 9TO ¢ — JIMHEHHBIH OIEPATOD.

(b) Bammcarh ero MaTpHIly B CTaHIapTHBIX Gasucax R3 u
R2.

(¢) Haiiti 6a3ucel ero siagpa u obpasa.

. JIuneitnoe mpeobpaszoBanne mpocrpancTBa R? 3amamo mMat-

purieit 3 2 1
0 5 1
0 -6 0

Haittu ero cobcrBenHble 3HAYEHNS M COOCTBEHHBIE BEKTODHI.

. IIycts P — moJte u3 Byx 3jeMenToB. CKOJIBKO 6a31COB B

mnpocrpamcree P37
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. Jluneitnoe mpeobpasoBanne mpocrpancTBa R? 3amano mMat-

purieit 3 2 1
0 5 1
0 —6 0

Haittu ero cobcrBenHble 3HAYEHNS M COOCTBEHHBIE BEKTODHI.

. IIycts P — moJte u3 Byx 3jeMenToB. CKOJIBKO 6a3uCOB B

npocrpamcree P37



Kourposapuast pabora 2
Bapuarm 17
. JIunelino 3aBUCHMBI JI BEKTOPBI

(1,-1,1,-1), (1,-2,1,-2), (3,3,3,3)7

. Haiitn 6a3ucel cyMMBI 1 TIepecevIeHus MOAIIPOCTPAHCTB
Lin((l, 2,3,4),(-2,-1,0,1), (1, 2,4, 8)) u
Lin((l, 1,1,1),(1,-2,4, —8)).

. Mg cucrembr
T+ 2x9 + 23+ 224 =0
3I1+$2+3I3+I4 =0
7.%1 +4£82 —+ 7%3 —+ 41’4 = 0
HAWTH PAHT OCHOBHOW MATPHUIBI W (PYHIAMEHTAJBHYIO CH-
CTEMY PeIIeHU.

. Bamano otobpaskenne p u3 R? B R? dbopmyinoit
o(z1, x2,23) = (21 + 222 + 323,371 + 222 + T3).

(a) IIpoBepuTh, 9TO @ — JMHEHHBIH ONEPATOD.

(b) 3ammcarh ero MaTpHIly B CTaHIapTHHIX 6asucax R3 u
R2.

(¢) Haiitu 6a3ucer ero siapa u obpasa.

. ﬂHHeﬁHOG Hpeo6pa30BaHI/Ie IIPOCTPAHCTBa RS 3aaHO MaT-
pueit 3 -2 0
1 0 0

1 2 3
Haiitu ero cobcTBeHHDbIE 3HAYEHUSI ' COOCTBEHHBIE BEKTOPHI.

. Ilyctp P — mosie u3 aByx 3vsemenToB. CKOIBKO 0a3MCOB B
npocrpancree P37

Kourposabuast pabora 2
Bapuarwm 19

. JluneiHo 3aBUCHMBI JII BEKTOPBI

(-1,1,-1,1), (1,2,1,2), (5,5,5,5)7?

. Haittu 6a3uchl cyMMBbI U TIepecedeHusl TOIIPOCTPAHCTB

Lin((1,4,7,10),(-2,0,2,4),(1,2,4,8)) =u
Lin((1,1,1,1),(1,-3,9,-27)).

. st cucrembl

1+ 32+ 23+ 324 =0
3I1+1‘2+3I3+I4 =0
Tx1+ 520+ Tx3+ 524 =0
HafTH paHT OCHOBHON MATPHUIBI W (DyHIAMEHTAILHYIO CHU-
CTEMY pelIeHUil.

. Bamano orobpakenne ¢ u3 R? B R? dbopmymoit

o(z1, z2,23) = (321 + 229 + x3, 321 + 222 + 323).

(a) IIpoBepuTh, UTO ¢ — JUHEHHBIH OIEPATOD.

(b) Bammcarh ero MaTpHIly B CTaHIapTHBIX Gasucax R3 u
R2.

(¢) Haiiti 6a3ucel ero siapa u obpasa.

. JIuneitnoe Hpe06pa30BaHHe IIPOCTPpaHCTBa R3 3a/laHO MaT-

purieit 4 1 0
-3 0 0

2 2 2
Haiitu ero cobcTBeHHDBIE 3HAYEHUST M COOCTBEHHBIE BEKTOPHI.

. IIycte P — mojte u3 aByx 3jemMenToB. CKOJIBKO 6a31COB B

mpocrpamcree P37

Kourpoapuast pabora 2
Bapuarm 18
. JIuHeliHO 3aBUCHMBI JI BEKTOPBI

(1,1,1,1), (1,-2,1,-2), (-3,3,-3,3)?

. Haiitu 6a3mchl cyMMBbI U TIepecedeHnsl TOIITPOCTPAHCTB
Lin((1,3,9,27),(-2,-1,0,1),(1,3,5,7)) u
Lin((?, 2,2,2),(1,2,4, 8))

. g cucreMbr
201y + 229 + 23+ 24 =0
3I1+3I2+3l’3+$4 =0
8.’£1 + 8£E2 + 71’3 + 31’4 =0
HAWTH paHr OCHOBHON MATpHUILI U (DYHIAMEHTAJIbHYIO CH-
CTEMY PeIIeHUi.
. Bagano otobpaskenne ¢ u3 R? B R? dbopmyioit
o(z1, T2, 23) = (221 + 322 + 423, T1 + T2 + T3).
(a) IIpoBepuTh, 9TO @ — JMHEHHBIH OnEPATOD.
(b) 3ammcath ero MaTpHIly B CTaHIapTHHIX Gasucax R3 u
R2.
(¢) Haiitu 6asucel ero sigpa u obpasa.

. Jluneitnoe 1peobpaszoBanue mpocTpancTsa R? 3ajano mMat-

pureit 0 -6 0
1 5 0
3 2 1

Haiitu ero cobcrBeHHbIE 3HAYEHNA M COOCTBEHHBIE BEKTOPDHI.

. Iycts P — mojte u3 aByx v7emMeHToB. CKOJBKO 6a3MCOB B
npocrpancree P37

Kourposabuast pabora 2
Bapuarm 20

. JIuHeWHO 3aBUCHMBI JII BEKTOPBI

(-1,4,-1,4), (1,-2,1,-2), (-3,3,-3,3)?

. Haitti 6a3uchl cyMMBbI U TIepecedeHusl TOIIMPOCTPAHCTB

Lin((1,-3,9,-27),(-3,-1,1,3),(1,3,6,10)) u
Lin((2,2,2,2),(1,-2,4,-8)).

. g cucreMbr

T+ 229 +3x3 +4x4 =0

5I1+3SE2 + X3 — 24 =0

1121 + 822 + baxs + 224 =0
HafTH paHT OCHOBHOI MATPHUIBGI U (DYHIAMEHTAILHYIO CHU-
CTEMY PelIeHUil.

. Bagano orobpaskenne ¢ u3 R? B R? dbopumymoit

p(x1, 22, 23) = (o1 + 322 + 223,421 + 322 + 3).

(a) IIpoeepuTh, UTO ¢ — JMHEHHBIH OIEPATOD.

(b) Bammcarh ero MaTpHIly B CTaHIapTHBIX Gasucax R3 u
R2.

(¢) Haiiti 6a3ucel ero siagpa u obpasa.

. Jluneitnoe mpeobpasoBanne mpocrpancTBa R? 3amano mMat-

purieit 3 2 1
0 5 1
0 —6 0

Haittu ero cobcrBenHble 3HAYEHNS M COOCTBEHHBIE BEKTODHI.

. IIycts P — moJte u3 Byx 3jeMenToB. CKOJIBKO 6a3uCOB B

npocrpamcree P37



Kourposapuast pabora 2
Bapuarwm 21
. JIunelino 3aBUCHMBI JI BEKTOPBI

(1,-1,1,-1), (1,-2,1,-2), (3,3,3,3)7

. Haiitn 6a3ucel cyMMBI 1 TIepecevIeHus MOAIIPOCTPAHCTB
Lin((l, 2,3,4),(-2,-1,0,1), (1, 2,4, 8)) u
Lin((l, 1,1,1),(1,-2,4, —8)).

. Mg cucrembr
T+ 2x9 + 23+ 224 =0
3I1+$2+3I3+I4 =0
7.%1 +4£82 —+ 7%3 —+ 41’4 = 0
HAWTH PAHT OCHOBHOW MATPHUIBI W (PYHIAMEHTAJBHYIO CH-
CTEMY PeIIeHU.

. Bamano otobpaskenne p u3 R? B R? dbopmyinoit
o(z1, x2,23) = (21 + 222 + 323,371 + 222 + T3).

(a) IIpoBepuTh, 9TO @ — JMHEHHBIH ONEPATOD.

(b) 3ammcarh ero MaTpHIly B CTaHIapTHHIX 6asucax R3 u
R2.

(¢) Haiitu 6a3ucer ero siapa u obpasa.

. ﬂHHeﬁHOG Hpeo6pa30BaHI/Ie IIPOCTPAHCTBa RS 3aaHO MaT-
pueit 3 -2 0
1 0 0

1 2 3
Haiitu ero cobcTBeHHDbIE 3HAYEHUSI ' COOCTBEHHBIE BEKTOPHI.

. Ilyctp P — mosie u3 aByx 3vsemenToB. CKOIBKO 0a3MCOB B
npocrpancree P37

Kourposabuast pabora 2
Bapuarnm 23

. JluneiHo 3aBUCHMBI JII BEKTOPBI

(-1,1,-1,1), (1,2,1,2), (5,5,5,5)7?

. Haittu 6a3uchl cyMMBbI U TIepecedeHusl TOIIPOCTPAHCTB

Lin((1,4,7,10),(-2,0,2,4),(1,2,4,8)) =u
Lin((1,1,1,1),(1,-3,9,-27)).

. st cucrembl

1+ 32+ 23+ 324 =0
3I1+1‘2+3I3+I4 =0
Tx1+ 520+ Tx3+ 524 =0
HafTH paHT OCHOBHON MATPHUIBI W (DyHIAMEHTAILHYIO CHU-
CTEMY pelIeHUil.

. Bamano orobpakenne ¢ u3 R? B R? dbopmymoit

o(z1, z2,23) = (321 + 229 + x3, 321 + 222 + 323).

(a) IIpoBepuTh, UTO ¢ — JUHEHHBIH OIEPATOD.

(b) Bammcarh ero MaTpHIly B CTaHIapTHBIX Gasucax R3 u
R2.

(¢) Haiiti 6a3ucel ero siapa u obpasa.

. JIuneitnoe Hpe06pa30BaHHe IIPOCTPpaHCTBa R3 3a/laHO MaT-

purieit 4 1 0
-3 0 0

2 2 2
Haiitu ero cobcTBeHHDBIE 3HAYEHUST M COOCTBEHHBIE BEKTOPHI.

. IIycte P — mojte u3 aByx 3jemMenToB. CKOJIBKO 6a31COB B

mpocrpamcree P37

Kourpoapuast pabora 2
Bapuarm 22
. JIuHeliHO 3aBUCHMBI JI BEKTOPBI

(1,1,1,1), (1,-2,1,-2), (-3,3,-3,3)?

. Haiitu 6a3mchl cyMMBbI U TIepecedeHnsl TOIITPOCTPAHCTB
Lin((1,3,9,27),(-2,-1,0,1),(1,3,5,7)) u
Lin((?, 2,2,2),(1,2,4, 8))

. g cucreMbr
201y + 229 + 23+ 24 =0
3I1+3I2+3l’3+$4 =0
8.’£1 + 8£E2 + 71’3 + 31’4 =0
HAWTH paHr OCHOBHON MATpHUILI U (DYHIAMEHTAJIbHYIO CH-
CTEMY PeIIeHUi.
. Bagano otobpaskenne ¢ u3 R? B R? dbopmyioit
o(z1, T2, 23) = (221 + 322 + 423, T1 + T2 + T3).
(a) IIpoBepuTh, 9TO @ — JMHEHHBIH OnEPATOD.
(b) 3ammcath ero MaTpHIly B CTaHIapTHHIX Gasucax R3 u
R2.
(¢) Haiitu 6asucel ero sigpa u obpasa.

. Jluneitnoe 1peobpaszoBanue mpocTpancTsa R? 3ajano mMat-

pureit 0 -6 0
1 5 0
3 2 1

Haiitu ero cobcrBeHHbIE 3HAYEHNA M COOCTBEHHBIE BEKTOPDHI.

. Iycts P — mojte u3 aByx v7emMeHToB. CKOJBKO 6a3MCOB B
npocrpancree P37

Kourposabuast pabora 2
Bapuarm 2

. JIuHeWHO 3aBUCHMBI JII BEKTOPBI

(-1,4,-1,4), (1,-2,1,-2), (-3,3,-3,3)?

. Haitti 6a3uchl cyMMBbI U TIepecedeHusl TOIIMPOCTPAHCTB

Lin((1,-3,9,-27),(-3,-1,1,3),(1,3,6,10)) u
Lin((2,2,2,2),(1,-2,4,-8)).

. g cucreMbr

T+ 229 +3x3 +4x4 =0

5I1+3SE2 + X3 — 24 =0

1121 + 822 + baxs + 224 =0
HafTH paHT OCHOBHOI MATPHUIBGI U (DYHIAMEHTAILHYIO CHU-
CTEMY PelIeHUil.

. Bagano orobpaskenne ¢ u3 R? B R? dbopumymoit

p(x1, 22, 23) = (o1 + 322 + 223,421 + 322 + 3).

(a) IIpoeepuTh, UTO ¢ — JMHEHHBIH OIEPATOD.

(b) Bammcarh ero MaTpHIly B CTaHIapTHBIX Gasucax R3 u
R2.

(¢) Haiiti 6a3ucel ero siagpa u obpasa.

. Jluneitnoe mpeobpasoBanne mpocrpancTBa R? 3amano mMat-

purieit 3 2 1
0 5 1
0 —6 0

Haittu ero cobcrBenHble 3HAYEHNS M COOCTBEHHBIE BEKTODHI.

. IIycts P — moJte u3 Byx 3jeMenToB. CKOJIBKO 6a3uCOB B

npocrpamcree P37



Kourposapuast pabora 2
Bapuarm 25
. JIunelino 3aBUCHMBI JI BEKTOPBI

(1,-1,1,-1), (1,-2,1,-2), (3,3,3,3)7

. Haiitn 6a3ucel cyMMBI 1 TIepecevIeHus MOAIIPOCTPAHCTB
Lin((l, 2,3,4),(-2,-1,0,1), (1, 2,4, 8)) u
Lin((l, 1,1,1),(1,-2,4, —8)).

. Mg cucrembr
T+ 2x9 + 23+ 224 =0
3I1+$2+3I3+I4 =0
7.%1 +4£82 —+ 7%3 —+ 41’4 = 0
HAWTH PAHT OCHOBHOW MATPHUIBI W (PYHIAMEHTAJBHYIO CH-
CTEMY PeIIeHU.

. Bamano otobpaskenne p u3 R? B R? dbopmyinoit
o(z1, x2,23) = (21 + 222 + 323,371 + 222 + T3).

(a) IIpoBepuTh, 9TO @ — JMHEHHBIH ONEPATOD.

(b) 3ammcarh ero MaTpHIly B CTaHIapTHHIX 6asucax R3 u
R2.

(¢) Haiitu 6a3ucer ero siapa u obpasa.

. ﬂHHeﬁHOG Hpeo6pa30BaHI/Ie IIPOCTPAHCTBa RS 3aaHO MaT-
pueit 3 -2 0
1 0 0

1 2 3
Haiitu ero cobcTBeHHDbIE 3HAYEHUSI ' COOCTBEHHBIE BEKTOPHI.

. Ilyctp P — mosie u3 aByx 3vsemenToB. CKOIBKO 0a3MCOB B
npocrpancree P37

Kourposabuast pabora 2
Bapuarm 27

. JluneiHo 3aBUCHMBI JII BEKTOPBI

(-1,1,-1,1), (1,2,1,2), (5,5,5,5)7?

. Haittu 6a3uchl cyMMBbI U TIepecedeHusl TOIIPOCTPAHCTB

Lin((1,4,7,10),(-2,0,2,4),(1,2,4,8)) =u
Lin((1,1,1,1),(1,-3,9,-27)).

. st cucrembl

1+ 32+ 23+ 324 =0
3I1+1‘2+3I3+I4 =0
Tx1+ 520+ Tx3+ 524 =0
HafTH paHT OCHOBHON MATPHUIBI W (DyHIAMEHTAILHYIO CHU-
CTEMY pelIeHUil.

. Bamano orobpakenne ¢ u3 R? B R? dbopmymoit

o(z1, z2,23) = (321 + 229 + x3, 321 + 222 + 323).

(a) IIpoBepuTh, UTO ¢ — JUHEHHBIH OIEPATOD.

(b) Bammcarh ero MaTpHIly B CTaHIapTHBIX Gasucax R3 u
R2.

(¢) Haiiti 6a3ucel ero siapa u obpasa.

. JIuneitnoe Hpe06pa30BaHHe IIPOCTPpaHCTBa R3 3a/laHO MaT-

purieit 4 1 0
-3 0 0

2 2 2
Haiitu ero cobcTBeHHDBIE 3HAYEHUST M COOCTBEHHBIE BEKTOPHI.

. IIycte P — mojte u3 aByx 3jemMenToB. CKOJIBKO 6a31COB B

mpocrpamcree P37

Kourpoapuast pabora 2
Bapuarm 26
. JIuHeliHO 3aBUCHMBI JI BEKTOPBI

(1,1,1,1), (1,-2,1,-2), (-3,3,-3,3)?

. Haiitu 6a3mchl cyMMBbI U TIepecedeHnsl TOIITPOCTPAHCTB
Lin((1,3,9,27),(-2,-1,0,1),(1,3,5,7)) u
Lin((?, 2,2,2),(1,2,4, 8))

. g cucreMbr
201y + 229 + 23+ 24 =0
3I1+3I2+3l’3+$4 =0
8.’£1 + 8£E2 + 71’3 + 31’4 =0
HAWTH paHr OCHOBHON MATpHUILI U (DYHIAMEHTAJIbHYIO CH-
CTEMY PeIIeHUi.
. Bagano otobpaskenne ¢ u3 R? B R? dbopmyioit
o(z1, T2, 23) = (221 + 322 + 423, T1 + T2 + T3).
(a) IIpoBepuTh, 9TO @ — JMHEHHBIH OnEPATOD.
(b) 3ammcath ero MaTpHIly B CTaHIapTHHIX Gasucax R3 u
R2.
(¢) Haiitu 6asucel ero sigpa u obpasa.

. Jluneitnoe 1peobpaszoBanue mpocTpancTsa R? 3ajano mMat-

pureit 0 -6 0
1 5 0
3 2 1

Haiitu ero cobcrBeHHbIE 3HAYEHNA M COOCTBEHHBIE BEKTOPDHI.

. Iycts P — mojte u3 aByx v7emMeHToB. CKOJBKO 6a3MCOB B
npocrpancree P37

Kourposabuast pabora 2
Bapuarm 28

. JIuHeWHO 3aBUCHMBI JII BEKTOPBI

(-1,4,-1,4), (1,-2,1,-2), (-3,3,-3,3)?

. Haitti 6a3uchl cyMMBbI U TIepecedeHusl TOIIMPOCTPAHCTB

Lin((1,-3,9,-27),(-3,-1,1,3),(1,3,6,10)) u
Lin((2,2,2,2),(1,-2,4,-8)).

. g cucreMbr

T+ 229 +3x3 +4x4 =0

5I1+3SE2 + X3 — 24 =0

1121 + 822 + baxs + 224 =0
HafTH paHT OCHOBHOI MATPHUIBGI U (DYHIAMEHTAILHYIO CHU-
CTEMY PelIeHUil.

. Bagano orobpaskenne ¢ u3 R? B R? dbopumymoit

p(x1, 22, 23) = (o1 + 322 + 223,421 + 322 + 3).

(a) IIpoeepuTh, UTO ¢ — JMHEHHBIH OIEPATOD.

(b) Bammcarh ero MaTpHIly B CTaHIapTHBIX Gasucax R3 u
R2.

(¢) Haiiti 6a3ucel ero siagpa u obpasa.

. Jluneitnoe mpeobpasoBanne mpocrpancTBa R? 3amano mMat-

purieit 3 2 1
0 5 1
0 —6 0

Haittu ero cobcrBenHble 3HAYEHNS M COOCTBEHHBIE BEKTODHI.

. IIycts P — moJte u3 Byx 3jeMenToB. CKOJIBKO 6a3uCOB B

npocrpamcree P37



Kourposapuast pabora 2
Bapuarm 29
. JIunelino 3aBUCHMBI JI BEKTOPBI

(1,-1,1,-1), (1,-2,1,-2), (3,3,3,3)7

. Haiitn 6a3ucel cyMMBI 1 TIepecevIeHus MOAIIPOCTPAHCTB
Lin((l, 2,3,4),(-2,-1,0,1), (1, 2,4, 8)) u
Lin((l, 1,1,1),(1,-2,4, —8)).

. Mg cucrembr
T+ 2x9 + 23+ 224 =0
3I1+$2+3I3+I4 =0
7.%1 +4£82 —+ 7%3 —+ 41’4 = 0
HAWTH PAHT OCHOBHOW MATPHUIBI W (PYHIAMEHTAJBHYIO CH-
CTEMY PeIIeHU.

. Bamano otobpaskenne p u3 R? B R? dbopmyinoit
o(z1, x2,23) = (21 + 222 + 323,371 + 222 + T3).

(a) IIpoBepuTh, 9TO @ — JMHEHHBIH ONEPATOD.

(b) 3ammcarh ero MaTpHIly B CTaHIapTHHIX 6asucax R3 u
R2.

(¢) Haiitu 6a3ucer ero siapa u obpasa.

. ﬂHHeﬁHOG Hpeo6pa30BaHI/Ie IIPOCTPAHCTBa RS 3aaHO MaT-
pueit 3 -2 0
1 0 0

1 2 3
Haiitu ero cobcTBeHHDbIE 3HAYEHUSI ' COOCTBEHHBIE BEKTOPHI.

. Ilyctp P — mosie u3 aByx 3vsemenToB. CKOIBKO 0a3MCOB B
npocrpancree P37

Kourposabuast pabora 2
Bapuarnm 31

. JluneiHo 3aBUCHMBI JII BEKTOPBI

(-1,1,-1,1), (1,2,1,2), (5,5,5,5)7?

. Haittu 6a3uchl cyMMBbI U TIepecedeHusl TOIIPOCTPAHCTB

Lin((1,4,7,10),(-2,0,2,4),(1,2,4,8)) =u
Lin((1,1,1,1),(1,-3,9,-27)).

. st cucrembl

1+ 32+ 23+ 324 =0
3I1+1‘2+3I3+I4 =0
Tx1+ 520+ Tx3+ 524 =0
HafTH paHT OCHOBHON MATPHUIBI W (DyHIAMEHTAILHYIO CHU-
CTEMY pelIeHUil.

. Bamano orobpakenne ¢ u3 R? B R? dbopmymoit

o(z1, z2,23) = (321 + 229 + x3, 321 + 222 + 323).

(a) IIpoBepuTh, UTO ¢ — JUHEHHBIH OIEPATOD.

(b) Bammcarh ero MaTpHIly B CTaHIapTHBIX Gasucax R3 u
R2.

(¢) Haiiti 6a3ucel ero siapa u obpasa.

. JIuneitnoe Hpe06pa30BaHHe IIPOCTPpaHCTBa R3 3a/laHO MaT-

purieit 4 1 0
-3 0 0

2 2 2
Haiitu ero cobcTBeHHDBIE 3HAYEHUST M COOCTBEHHBIE BEKTOPHI.

. IIycte P — mojte u3 aByx 3jemMenToB. CKOJIBKO 6a31COB B

mpocrpamcree P37

Kourpoapuast pabora 2
Bapuarm 30
. JIuHeliHO 3aBUCHMBI JI BEKTOPBI

(1,1,1,1), (1,-2,1,-2), (-3,3,-3,3)?

. Haiitu 6a3mchl cyMMBbI U TIepecedeHnsl TOIITPOCTPAHCTB
Lin((1,3,9,27),(-2,-1,0,1),(1,3,5,7)) u
Lin((?, 2,2,2),(1,2,4, 8))

. g cucreMbr
201y + 229 + 23+ 24 =0
3I1+3I2+3l’3+$4 =0
8.’£1 + 8£E2 + 71’3 + 31’4 =0
HAWTH paHr OCHOBHON MATpHUILI U (DYHIAMEHTAJIbHYIO CH-
CTEMY PeIIeHUi.
. Bagano otobpaskenne ¢ u3 R? B R? dbopmyioit
o(z1, T2, 23) = (221 + 322 + 423, T1 + T2 + T3).
(a) IIpoBepuTh, 9TO @ — JMHEHHBIH OnEPATOD.
(b) 3ammcath ero MaTpHIly B CTaHIapTHHIX Gasucax R3 u
R2.
(¢) Haiitu 6asucel ero sigpa u obpasa.

. Jluneitnoe 1peobpaszoBanue mpocTpancTsa R? 3ajano mMat-

pureit 0 -6 0
1 5 0
3 2 1

Haiitu ero cobcrBeHHbIE 3HAYEHNA M COOCTBEHHBIE BEKTOPDHI.

. Iycts P — mojte u3 aByx v7emMeHToB. CKOJBKO 6a3MCOB B
npocrpancree P37

Kourposabuast pabora 2
Bapuarm 32

. JIuHeWHO 3aBUCHMBI JII BEKTOPBI

(-1,4,-1,4), (1,-2,1,-2), (-3,3,-3,3)?

. Haitti 6a3uchl cyMMBbI U TIepecedeHusl TOIIMPOCTPAHCTB

Lin((1,-3,9,-27),(-3,-1,1,3),(1,3,6,10)) u
Lin((2,2,2,2),(1,-2,4,-8)).

. g cucreMbr

T+ 229 +3x3 +4x4 =0

5I1+3SE2 + X3 — 24 =0

1121 + 822 + baxs + 224 =0
HafTH paHT OCHOBHOI MATPHUIBGI U (DYHIAMEHTAILHYIO CHU-
CTEMY PelIeHUil.

. Bagano orobpaskenne ¢ u3 R? B R? dbopumymoit

p(x1, 22, 23) = (o1 + 322 + 223,421 + 322 + 3).

(a) IIpoeepuTh, UTO ¢ — JMHEHHBIH OIEPATOD.

(b) Bammcarh ero MaTpHIly B CTaHIapTHBIX Gasucax R3 u
R2.

(¢) Haiiti 6a3ucel ero siagpa u obpasa.

. Jluneitnoe mpeobpasoBanne mpocrpancTBa R? 3amano mMat-

purieit 3 2 1
0 5 1
0 —6 0

Haittu ero cobcrBenHble 3HAYEHNS M COOCTBEHHBIE BEKTODHI.

. IIycts P — moJte u3 Byx 3jeMenToB. CKOJIBKO 6a3uCOB B

npocrpamcree P37



Kourposapuast pabora 2
Bapuarm 33
. JIunelino 3aBUCHMBI JI BEKTOPBI

(1,-1,1,-1), (1,-2,1,-2), (3,3,3,3)7

. Haiitn 6a3ucel cyMMBI 1 TIepecevIeHus MOAIIPOCTPAHCTB
Lin((l, 2,3,4),(-2,-1,0,1), (1, 2,4, 8)) u
Lin((l, 1,1,1),(1,-2,4, —8)).

. Mg cucrembr
T+ 2x9 + 23+ 224 =0
3I1+$2+3I3+I4 =0
7.%1 +4£82 —+ 7%3 —+ 41’4 = 0
HAWTH PAHT OCHOBHOW MATPHUIBI W (PYHIAMEHTAJBHYIO CH-
CTEMY PeIIeHU.

. Bamano otobpaskenne p u3 R? B R? dbopmyinoit
o(z1, x2,23) = (21 + 222 + 323,371 + 222 + T3).

(a) IIpoBepuTh, 9TO @ — JMHEHHBIH ONEPATOD.

(b) 3ammcarh ero MaTpHIly B CTaHIapTHHIX 6asucax R3 u
R2.

(¢) Haiitu 6a3ucer ero siapa u obpasa.

. ﬂHHeﬁHOG Hpeo6pa30BaHI/Ie IIPOCTPAHCTBa RS 3aaHO MaT-
pueit 3 -2 0
1 0 0

1 2 3
Haiitu ero cobcTBeHHDbIE 3HAYEHUSI ' COOCTBEHHBIE BEKTOPHI.

. Ilyctp P — mosie u3 aByx 3vsemenToB. CKOIBKO 0a3MCOB B
npocrpancree P37

Kourposabuast pabora 2
Bapuarnm 35

. JluneiHo 3aBUCHMBI JII BEKTOPBI

(-1,1,-1,1), (1,2,1,2), (5,5,5,5)7?

. Haittu 6a3uchl cyMMBbI U TIepecedeHusl TOIIPOCTPAHCTB

Lin((1,4,7,10),(-2,0,2,4),(1,2,4,8)) =u
Lin((1,1,1,1),(1,-3,9,-27)).

. st cucrembl

1+ 32+ 23+ 324 =0
3I1+1‘2+3I3+I4 =0
Tx1+ 520+ Tx3+ 524 =0
HafTH paHT OCHOBHON MATPHUIBI W (DyHIAMEHTAILHYIO CHU-
CTEMY pelIeHUil.

. Bamano orobpakenne ¢ u3 R? B R? dbopmymoit

o(z1, z2,23) = (321 + 229 + x3, 321 + 222 + 323).

(a) IIpoBepuTh, UTO ¢ — JUHEHHBIH OIEPATOD.

(b) Bammcarh ero MaTpHIly B CTaHIapTHBIX Gasucax R3 u
R2.

(¢) Haiiti 6a3ucel ero siapa u obpasa.

. JIuneitnoe Hpe06pa30BaHHe IIPOCTPpaHCTBa R3 3a/laHO MaT-

purieit 4 1 0
-3 0 0

2 2 2
Haiitu ero cobcTBeHHDBIE 3HAYEHUST M COOCTBEHHBIE BEKTOPHI.

. IIycte P — mojte u3 aByx 3jemMenToB. CKOJIBKO 6a31COB B

mpocrpamcree P37

Kourpoapuast pabora 2
Bapuarm 34
. JIuHeliHO 3aBUCHMBI JI BEKTOPBI

(1,1,1,1), (1,-2,1,-2), (-3,3,-3,3)?

. Haiitu 6a3mchl cyMMBbI U TIepecedeHnsl TOIITPOCTPAHCTB
Lin((1,3,9,27),(-2,-1,0,1),(1,3,5,7)) u
Lin((?, 2,2,2),(1,2,4, 8))

. g cucreMbr
201y + 229 + 23+ 24 =0
3I1+3I2+3l’3+$4 =0
8.’£1 + 8£E2 + 71’3 + 31’4 =0
HAWTH paHr OCHOBHON MATpHUILI U (DYHIAMEHTAJIbHYIO CH-
CTEMY PeIIeHUi.
. Bagano otobpaskenne ¢ u3 R? B R? dbopmyioit
o(z1, T2, 23) = (221 + 322 + 423, T1 + T2 + T3).
(a) IIpoBepuTh, 9TO @ — JMHEHHBIH OnEPATOD.
(b) 3ammcath ero MaTpHIly B CTaHIapTHHIX Gasucax R3 u
R2.
(¢) Haiitu 6asucel ero sigpa u obpasa.

. Jluneitnoe 1peobpaszoBanue mpocTpancTsa R? 3ajano mMat-

pureit 0 -6 0
1 5 0
3 2 1

Haiitu ero cobcrBeHHbIE 3HAYEHNA M COOCTBEHHBIE BEKTOPDHI.

. Iycts P — mojte u3 aByx v7emMeHToB. CKOJBKO 6a3MCOB B
npocrpancree P37

Kourposabuast pabora 2
Bapuarm 36

. JIuHeWHO 3aBUCHMBI JII BEKTOPBI

(-1,4,-1,4), (1,-2,1,-2), (-3,3,-3,3)?

. Haitti 6a3uchl cyMMBbI U TIepecedeHusl TOIIMPOCTPAHCTB

Lin((1,-3,9,-27),(-3,-1,1,3),(1,3,6,10)) u
Lin((2,2,2,2),(1,-2,4,-8)).

. g cucreMbr

T+ 229 +3x3 +4x4 =0

5I1+3SE2 + X3 — 24 =0

1121 + 822 + baxs + 224 =0
HafTH paHT OCHOBHOI MATPHUIBGI U (DYHIAMEHTAILHYIO CHU-
CTEMY PelIeHUil.

. Bagano orobpaskenne ¢ u3 R? B R? dbopumymoit

p(x1, 22, 23) = (o1 + 322 + 223,421 + 322 + 3).

(a) IIpoeepuTh, UTO ¢ — JMHEHHBIH OIEPATOD.

(b) Bammcarh ero MaTpHIly B CTaHIapTHBIX Gasucax R3 u
R2.

(¢) Haiiti 6a3ucel ero siagpa u obpasa.

. Jluneitnoe mpeobpasoBanne mpocrpancTBa R? 3amano mMat-

purieit 3 2 1
0 5 1
0 —6 0

Haittu ero cobcrBenHble 3HAYEHNS M COOCTBEHHBIE BEKTODHI.

. IIycts P — moJte u3 Byx 3jeMenToB. CKOJIBKO 6a3uCOB B

npocrpamcree P37



Kourposapuast pabora 2
Bapuarm 37
. JIunelino 3aBUCHMBI JI BEKTOPBI

(1,-1,1,-1), (1,-2,1,-2), (3,3,3,3)7

. Haiitn 6a3ucel cyMMBI 1 TIepecevIeHus MOAIIPOCTPAHCTB
Lin((l, 2,3,4),(-2,-1,0,1), (1, 2,4, 8)) u
Lin((l, 1,1,1),(1,-2,4, —8)).

. Mg cucrembr
T+ 2x9 + 23+ 224 =0
3I1+$2+3I3+I4 =0
7.%1 +4£82 —+ 7%3 —+ 41’4 = 0
HAWTH PAHT OCHOBHOW MATPHUIBI W (PYHIAMEHTAJBHYIO CH-
CTEMY PeIIeHU.

. Bamano otobpaskenne p u3 R? B R? dbopmyinoit
o(z1, x2,23) = (21 + 222 + 323,371 + 222 + T3).

(a) IIpoBepuTh, 9TO @ — JMHEHHBIH ONEPATOD.

(b) 3ammcarh ero MaTpHIly B CTaHIapTHHIX 6asucax R3 u
R2.

(¢) Haiitu 6a3ucer ero siapa u obpasa.

. ﬂHHeﬁHOG Hpeo6pa30BaHI/Ie IIPOCTPAHCTBa RS 3aaHO MaT-
pueit 3 -2 0
1 0 0

1 2 3
Haiitu ero cobcTBeHHDbIE 3HAYEHUSI ' COOCTBEHHBIE BEKTOPHI.

. Ilyctp P — mosie u3 aByx 3vsemenToB. CKOIBKO 0a3MCOB B
npocrpancree P37

Kourposabuast pabora 2
Bapuarnm 39

. JluneiHo 3aBUCHMBI JII BEKTOPBI

(-1,1,-1,1), (1,2,1,2), (5,5,5,5)7?

. Haittu 6a3uchl cyMMBbI U TIepecedeHusl TOIIPOCTPAHCTB

Lin((1,4,7,10),(-2,0,2,4),(1,2,4,8)) =u
Lin((1,1,1,1),(1,-3,9,-27)).

. st cucrembl

1+ 32+ 23+ 324 =0
3I1+1‘2+3I3+I4 =0
Tx1+ 520+ Tx3+ 524 =0
HafTH paHT OCHOBHON MATPHUIBI W (DyHIAMEHTAILHYIO CHU-
CTEMY pelIeHUil.

. Bamano orobpakenne ¢ u3 R? B R? dbopmymoit

o(z1, z2,23) = (321 + 229 + x3, 321 + 222 + 323).

(a) IIpoBepuTh, UTO ¢ — JUHEHHBIH OIEPATOD.

(b) Bammcarh ero MaTpHIly B CTaHIapTHBIX Gasucax R3 u
R2.

(¢) Haiiti 6a3ucel ero siapa u obpasa.

. JIuneitnoe Hpe06pa30BaHHe IIPOCTPpaHCTBa R3 3a/laHO MaT-

purieit 4 1 0
-3 0 0

2 2 2
Haiitu ero cobcTBeHHDBIE 3HAYEHUST M COOCTBEHHBIE BEKTOPHI.

. IIycte P — mojte u3 aByx 3jemMenToB. CKOJIBKO 6a31COB B

mpocrpamcree P37

Kourpoapuast pabora 2
Bapuarm 38
. JIuHeliHO 3aBUCHMBI JI BEKTOPBI

(1,1,1,1), (1,-2,1,-2), (-3,3,-3,3)?

. Haiitu 6a3mchl cyMMBbI U TIepecedeHnsl TOIITPOCTPAHCTB
Lin((1,3,9,27),(-2,-1,0,1),(1,3,5,7)) u
Lin((?, 2,2,2),(1,2,4, 8))

. g cucreMbr
201y + 229 + 23+ 24 =0
3I1+3I2+3l’3+$4 =0
8.’£1 + 8£E2 + 71’3 + 31’4 =0
HAWTH paHr OCHOBHON MATpHUILI U (DYHIAMEHTAJIbHYIO CH-
CTEMY PeIIeHUi.
. Bagano otobpaskenne ¢ u3 R? B R? dbopmyioit
o(z1, T2, 23) = (221 + 322 + 423, T1 + T2 + T3).
(a) IIpoBepuTh, 9TO @ — JMHEHHBIH OnEPATOD.
(b) 3ammcath ero MaTpHIly B CTaHIapTHHIX Gasucax R3 u
R2.
(¢) Haiitu 6asucel ero sigpa u obpasa.

. Jluneitnoe 1peobpaszoBanue mpocTpancTsa R? 3ajano mMat-

pureit 0 -6 0
1 5 0
3 2 1

Haiitu ero cobcrBeHHbIE 3HAYEHNA M COOCTBEHHBIE BEKTOPDHI.

. Iycts P — mojte u3 aByx v7emMeHToB. CKOJBKO 6a3MCOB B
npocrpancree P37

Kourposabuast pabora 2
Bapuarm 40

. JIuHeWHO 3aBUCHMBI JII BEKTOPBI

(-1,4,-1,4), (1,-2,1,-2), (-3,3,-3,3)?

. Haitti 6a3uchl cyMMBbI U TIepecedeHusl TOIIMPOCTPAHCTB

Lin((1,-3,9,-27),(-3,-1,1,3),(1,3,6,10)) u
Lin((2,2,2,2),(1,-2,4,-8)).

. g cucreMbr

T+ 229 +3x3 +4x4 =0

5I1+3SE2 + X3 — 24 =0

1121 + 822 + baxs + 224 =0
HafTH paHT OCHOBHOI MATPHUIBGI U (DYHIAMEHTAILHYIO CHU-
CTEMY PelIeHUil.

. Bagano orobpaskenne ¢ u3 R? B R? dbopumymoit

p(x1, 22, 23) = (o1 + 322 + 223,421 + 322 + 3).

(a) IIpoeepuTh, UTO ¢ — JMHEHHBIH OIEPATOD.

(b) Bammcarh ero MaTpHIly B CTaHIapTHBIX Gasucax R3 u
R2.

(¢) Haiiti 6a3ucel ero siagpa u obpasa.

. Jluneitnoe mpeobpasoBanne mpocrpancTBa R? 3amano mMat-

purieit 3 2 1
0 5 1
0 —6 0

Haittu ero cobcrBenHble 3HAYEHNS M COOCTBEHHBIE BEKTODHI.

. IIycts P — moJte u3 Byx 3jeMenToB. CKOJIBKO 6a3uCOB B

npocrpamcree P37



Kourposapuast pabora 2
Bapuarnm 41
. JIunelino 3aBUCHMBI JI BEKTOPBI

(1,-1,1,-1), (1,-2,1,-2), (3,3,3,3)7

. Haiitn 6a3ucel cyMMBI 1 TIepecevIeHus MOAIIPOCTPAHCTB
Lin((l, 2,3,4),(-2,-1,0,1), (1, 2,4, 8)) u
Lin((l, 1,1,1),(1,-2,4, —8)).

. Mg cucrembr
T+ 2x9 + 23+ 224 =0
3I1+$2+3I3+I4 =0
7.%1 +4£82 —+ 7%3 —+ 41’4 = 0
HAWTH PAHT OCHOBHOW MATPHUIBI W (PYHIAMEHTAJBHYIO CH-
CTEMY PeIIeHU.

. Bamano otobpaskenne p u3 R? B R? dbopmyinoit
o(z1, x2,23) = (21 + 222 + 323,371 + 222 + T3).

(a) IIpoBepuTh, 9TO @ — JMHEHHBIH ONEPATOD.

(b) 3ammcarh ero MaTpHIly B CTaHIapTHHIX 6asucax R3 u
R2.

(¢) Haiitu 6a3ucer ero siapa u obpasa.

. ﬂHHeﬁHOG Hpeo6pa30BaHI/Ie IIPOCTPAHCTBa RS 3aaHO MaT-
pueit 3 -2 0
1 0 0

1 2 3
Haiitu ero cobcTBeHHDbIE 3HAYEHUSI ' COOCTBEHHBIE BEKTOPHI.

. Ilyctp P — mosie u3 aByx 3vsemenToB. CKOIBKO 0a3MCOB B
npocrpancree P37

Kourposabuast pabora 2
Bapuarm 43

. JluneiHo 3aBUCHMBI JII BEKTOPBI

(-1,1,-1,1), (1,2,1,2), (5,5,5,5)7?

. Haittu 6a3uchl cyMMBbI U TIepecedeHusl TOIIPOCTPAHCTB

Lin((1,4,7,10),(-2,0,2,4),(1,2,4,8)) =u
Lin((1,1,1,1),(1,-3,9,-27)).

. st cucrembl

1+ 32+ 23+ 324 =0
3I1+1‘2+3I3+I4 =0
Tx1+ 520+ Tx3+ 524 =0
HafTH paHT OCHOBHON MATPHUIBI W (DyHIAMEHTAILHYIO CHU-
CTEMY pelIeHUil.

. Bamano orobpakenne ¢ u3 R? B R? dbopmymoit

o(z1, z2,23) = (321 + 229 + x3, 321 + 222 + 323).

(a) IIpoBepuTh, UTO ¢ — JUHEHHBIH OIEPATOD.

(b) Bammcarh ero MaTpHIly B CTaHIapTHBIX Gasucax R3 u
R2.

(¢) Haiiti 6a3ucel ero siapa u obpasa.

. JIuneitnoe Hpe06pa30BaHHe IIPOCTPpaHCTBa R3 3a/laHO MaT-

purieit 4 1 0
-3 0 0

2 2 2
Haiitu ero cobcTBeHHDBIE 3HAYEHUST M COOCTBEHHBIE BEKTOPHI.

. IIycte P — mojte u3 aByx 3jemMenToB. CKOJIBKO 6a31COB B

mpocrpamcree P37

Kourpoapuast pabora 2
Bapuarm 42
. JIuHeliHO 3aBUCHMBI JI BEKTOPBI

(1,1,1,1), (1,-2,1,-2), (-3,3,-3,3)?

. Haiitu 6a3mchl cyMMBbI U TIepecedeHnsl TOIITPOCTPAHCTB
Lin((1,3,9,27),(-2,-1,0,1),(1,3,5,7)) u
Lin((?, 2,2,2),(1,2,4, 8))

. g cucreMbr
201y + 229 + 23+ 24 =0
3I1+3I2+3l’3+$4 =0
8.’£1 + 8£E2 + 71’3 + 31’4 =0
HAWTH paHr OCHOBHON MATpHUILI U (DYHIAMEHTAJIbHYIO CH-
CTEMY PeIIeHUi.
. Bagano otobpaskenne ¢ u3 R? B R? dbopmyioit
o(z1, T2, 23) = (221 + 322 + 423, T1 + T2 + T3).
(a) IIpoBepuTh, 9TO @ — JMHEHHBIH OnEPATOD.
(b) 3ammcath ero MaTpHIly B CTaHIapTHHIX Gasucax R3 u
R2.
(¢) Haiitu 6asucel ero sigpa u obpasa.

. Jluneitnoe 1peobpaszoBanue mpocTpancTsa R? 3ajano mMat-

pureit 0 -6 0
1 5 0
3 2 1

Haiitu ero cobcrBeHHbIE 3HAYEHNA M COOCTBEHHBIE BEKTOPDHI.

. Iycts P — mojte u3 aByx v7emMeHToB. CKOJBKO 6a3MCOB B
npocrpancree P37

Kourposabuast pabora 2
Bapuarm 44

. JIuHeWHO 3aBUCHMBI JII BEKTOPBI

(-1,4,-1,4), (1,-2,1,-2), (-3,3,-3,3)?

. Haitti 6a3uchl cyMMBbI U TIepecedeHusl TOIIMPOCTPAHCTB

Lin((1,-3,9,-27),(-3,-1,1,3),(1,3,6,10)) u
Lin((2,2,2,2),(1,-2,4,-8)).

. g cucreMbr

T+ 229 +3x3 +4x4 =0

5I1+3SE2 + X3 — 24 =0

1121 + 822 + baxs + 224 =0
HafTH paHT OCHOBHOI MATPHUIBGI U (DYHIAMEHTAILHYIO CHU-
CTEMY PelIeHUil.

. Bagano orobpaskenne ¢ u3 R? B R? dbopumymoit

p(x1, 22, 23) = (o1 + 322 + 223,421 + 322 + 3).

(a) IIpoeepuTh, UTO ¢ — JMHEHHBIH OIEPATOD.

(b) Bammcarh ero MaTpHIly B CTaHIapTHBIX Gasucax R3 u
R2.

(¢) Haiiti 6a3ucel ero siagpa u obpasa.

. Jluneitnoe mpeobpasoBanne mpocrpancTBa R? 3amano mMat-

purieit 3 2 1
0 5 1
0 —6 0

Haittu ero cobcrBenHble 3HAYEHNS M COOCTBEHHBIE BEKTODHI.

. IIycts P — moJte u3 Byx 3jeMenToB. CKOJIBKO 6a3uCOB B

npocrpamcree P37



Kourposapuast pabora 2
Bapuarm 45
. JIunelino 3aBUCHMBI JI BEKTOPBI

(1,-1,1,-1), (1,-2,1,-2), (3,3,3,3)7

. Haiitn 6a3ucel cyMMBI 1 TIepecevIeHus MOAIIPOCTPAHCTB
Lin((l, 2,3,4),(-2,-1,0,1), (1, 2,4, 8)) u
Lin((l, 1,1,1),(1,-2,4, —8)).

. Mg cucrembr
T+ 2x9 + 23+ 224 =0
3I1+$2+3I3+I4 =0
7.%1 +4£82 —+ 7%3 —+ 41’4 = 0
HAWTH PAHT OCHOBHOW MATPHUIBI W (PYHIAMEHTAJBHYIO CH-
CTEMY PeIIeHU.

. Bamano otobpaskenne p u3 R? B R? dbopmyinoit
o(z1, x2,23) = (21 + 222 + 323,371 + 222 + T3).

(a) IIpoBepuTh, 9TO @ — JMHEHHBIH ONEPATOD.

(b) 3ammcarh ero MaTpHIly B CTaHIapTHHIX 6asucax R3 u
R2.

(¢) Haiitu 6a3ucer ero siapa u obpasa.

. ﬂHHeﬁHOG Hpeo6pa30BaHI/Ie IIPOCTPAHCTBa RS 3aaHO MaT-
pueit 3 -2 0
1 0 0

1 2 3
Haiitu ero cobcTBeHHDbIE 3HAYEHUSI ' COOCTBEHHBIE BEKTOPHI.

. Ilyctp P — mosie u3 aByx 3vsemenToB. CKOIBKO 0a3MCOB B
npocrpancree P37

Kourposabuast pabora 2
Bapuarm 47

. JluneiHo 3aBUCHMBI JII BEKTOPBI

(-1,1,-1,1), (1,2,1,2), (5,5,5,5)7?

. Haittu 6a3uchl cyMMBbI U TIepecedeHusl TOIIPOCTPAHCTB

Lin((1,4,7,10),(-2,0,2,4),(1,2,4,8)) =u
Lin((1,1,1,1),(1,-3,9,-27)).

. st cucrembl

1+ 32+ 23+ 324 =0
3I1+1‘2+3I3+I4 =0
Tx1+ 520+ Tx3+ 524 =0
HafTH paHT OCHOBHON MATPHUIBI W (DyHIAMEHTAILHYIO CHU-
CTEMY pelIeHUil.

. Bamano orobpakenne ¢ u3 R? B R? dbopmymoit

o(z1, z2,23) = (321 + 229 + x3, 321 + 222 + 323).

(a) IIpoBepuTh, UTO ¢ — JUHEHHBIH OIEPATOD.

(b) Bammcarh ero MaTpHIly B CTaHIapTHBIX Gasucax R3 u
R2.

(¢) Haiiti 6a3ucel ero siapa u obpasa.

. JIuneitnoe Hpe06pa30BaHHe IIPOCTPpaHCTBa R3 3a/laHO MaT-

purieit 4 1 0
-3 0 0

2 2 2
Haiitu ero cobcTBeHHDBIE 3HAYEHUST M COOCTBEHHBIE BEKTOPHI.

. IIycte P — mojte u3 aByx 3jemMenToB. CKOJIBKO 6a31COB B

mpocrpamcree P37

Kourpoapuast pabora 2
Bapuarm 46
. JIuHeliHO 3aBUCHMBI JI BEKTOPBI

(1,1,1,1), (1,-2,1,-2), (-3,3,-3,3)?

. Haiitu 6a3mchl cyMMBbI U TIepecedeHnsl TOIITPOCTPAHCTB
Lin((1,3,9,27),(-2,-1,0,1),(1,3,5,7)) u
Lin((?, 2,2,2),(1,2,4, 8))

. g cucreMbr
201y + 229 + 23+ 24 =0
3I1+3I2+3l’3+$4 =0
8.’£1 + 8£E2 + 71’3 + 31’4 =0
HAWTH paHr OCHOBHON MATpHUILI U (DYHIAMEHTAJIbHYIO CH-
CTEMY PeIIeHUi.
. Bagano otobpaskenne ¢ u3 R? B R? dbopmyioit
o(z1, T2, 23) = (221 + 322 + 423, T1 + T2 + T3).
(a) IIpoBepuTh, 9TO @ — JMHEHHBIH OnEPATOD.
(b) 3ammcath ero MaTpHIly B CTaHIapTHHIX Gasucax R3 u
R2.
(¢) Haiitu 6asucel ero sigpa u obpasa.

. Jluneitnoe 1peobpaszoBanue mpocTpancTsa R? 3ajano mMat-

pureit 0 -6 0
1 5 0
3 2 1

Haiitu ero cobcrBeHHbIE 3HAYEHNA M COOCTBEHHBIE BEKTOPDHI.

. Iycts P — mojte u3 aByx v7emMeHToB. CKOJBKO 6a3MCOB B
npocrpancree P37

Kourposabuast pabora 2
Bapuarm 48

. JIuHeWHO 3aBUCHMBI JII BEKTOPBI

(-1,4,-1,4), (1,-2,1,-2), (-3,3,-3,3)?

. Haitti 6a3uchl cyMMBbI U TIepecedeHusl TOIIMPOCTPAHCTB

Lin((1,-3,9,-27),(-3,-1,1,3),(1,3,6,10)) u
Lin((2,2,2,2),(1,-2,4,-8)).

. g cucreMbr

T+ 229 +3x3 +4x4 =0

5I1+3SE2 + X3 — 24 =0

1121 + 822 + baxs + 224 =0
HafTH paHT OCHOBHOI MATPHUIBGI U (DYHIAMEHTAILHYIO CHU-
CTEMY PelIeHUil.

. Bagano orobpaskenne ¢ u3 R? B R? dbopumymoit

p(x1, 22, 23) = (o1 + 322 + 223,421 + 322 + 3).

(a) IIpoeepuTh, UTO ¢ — JMHEHHBIH OIEPATOD.

(b) Bammcarh ero MaTpHIly B CTaHIapTHBIX Gasucax R3 u
R2.

(¢) Haiiti 6a3ucel ero siagpa u obpasa.

. Jluneitnoe mpeobpasoBanne mpocrpancTBa R? 3amano mMat-

purieit 3 2 1
0 5 1
0 —6 0

Haittu ero cobcrBenHble 3HAYEHNS M COOCTBEHHBIE BEKTODHI.

. IIycts P — moJte u3 Byx 3jeMenToB. CKOJIBKO 6a3uCOB B

npocrpamcree P37



Kourposapuast pabora 2
Bapuarm 49
. JIunelino 3aBUCHMBI JI BEKTOPBI

(1,-1,1,-1), (1,-2,1,-2), (3,3,3,3)7

. Haiitn 6a3ucel cyMMBI 1 TIepecevIeHus MOAIIPOCTPAHCTB
Lin((l, 2,3,4),(-2,-1,0,1), (1, 2,4, 8)) u
Lin((l, 1,1,1),(1,-2,4, —8)).

. Mg cucrembr
T+ 2x9 + 23+ 224 =0
3I1+$2+3I3+I4 =0
7.%1 +4£82 —+ 7%3 —+ 41’4 = 0
HAWTH PAHT OCHOBHOW MATPHUIBI W (PYHIAMEHTAJBHYIO CH-
CTEMY PeIIeHU.

. Bamano otobpaskenne p u3 R? B R? dbopmyinoit
o(z1, x2,23) = (21 + 222 + 323,371 + 222 + T3).

(a) IIpoBepuTh, 9TO @ — JMHEHHBIH ONEPATOD.

(b) 3ammcarh ero MaTpHIly B CTaHIapTHHIX 6asucax R3 u
R2.

(¢) Haiitu 6a3ucer ero siapa u obpasa.

. ﬂHHeﬁHOG Hpeo6pa30BaHI/Ie IIPOCTPAHCTBa RS 3aaHO MaT-
pueit 3 -2 0
1 0 0

1 2 3
Haiitu ero cobcTBeHHDbIE 3HAYEHUSI ' COOCTBEHHBIE BEKTOPHI.

. Ilyctp P — mosie u3 aByx 3vsemenToB. CKOIBKO 0a3MCOB B
npocrpancree P37

Kourposabuast pabora 2
Bapuarnm 51

. JluneiHo 3aBUCHMBI JII BEKTOPBI

(-1,1,-1,1), (1,2,1,2), (5,5,5,5)7?

. Haittu 6a3uchl cyMMBbI U TIepecedeHusl TOIIPOCTPAHCTB

Lin((1,4,7,10),(-2,0,2,4),(1,2,4,8)) =u
Lin((1,1,1,1),(1,-3,9,-27)).

. st cucrembl

1+ 32+ 23+ 324 =0
3I1+1‘2+3I3+I4 =0
Tx1+ 520+ Tx3+ 524 =0
HafTH paHT OCHOBHON MATPHUIBI W (DyHIAMEHTAILHYIO CHU-
CTEMY pelIeHUil.

. Bamano orobpakenne ¢ u3 R? B R? dbopmymoit

o(z1, z2,23) = (321 + 229 + x3, 321 + 222 + 323).

(a) IIpoBepuTh, UTO ¢ — JUHEHHBIH OIEPATOD.

(b) Bammcarh ero MaTpHIly B CTaHIapTHBIX Gasucax R3 u
R2.

(¢) Haiiti 6a3ucel ero siapa u obpasa.

. JIuneitnoe Hpe06pa30BaHHe IIPOCTPpaHCTBa R3 3a/laHO MaT-

purieit 4 1 0
-3 0 0

2 2 2
Haiitu ero cobcTBeHHDBIE 3HAYEHUST M COOCTBEHHBIE BEKTOPHI.

. IIycte P — mojte u3 aByx 3jemMenToB. CKOJIBKO 6a31COB B

mpocrpamcree P37

Kourpoapuast pabora 2
Bapuarm 50
. JIuHeliHO 3aBUCHMBI JI BEKTOPBI

(1,1,1,1), (1,-2,1,-2), (-3,3,-3,3)?

. Haiitu 6a3mchl cyMMBbI U TIepecedeHnsl TOIITPOCTPAHCTB
Lin((1,3,9,27),(-2,-1,0,1),(1,3,5,7)) u
Lin((?, 2,2,2),(1,2,4, 8))

. g cucreMbr
201y + 229 + 23+ 24 =0
3I1+3I2+3l’3+$4 =0
8.’£1 + 8£E2 + 71’3 + 31’4 =0
HAWTH paHr OCHOBHON MATpHUILI U (DYHIAMEHTAJIbHYIO CH-
CTEMY PeIIeHUi.
. Bagano otobpaskenne ¢ u3 R? B R? dbopmyioit
o(z1, T2, 23) = (221 + 322 + 423, T1 + T2 + T3).
(a) IIpoBepuTh, 9TO @ — JMHEHHBIH OnEPATOD.
(b) 3ammcath ero MaTpHIly B CTaHIapTHHIX Gasucax R3 u
R2.
(¢) Haiitu 6asucel ero sigpa u obpasa.

. Jluneitnoe 1peobpaszoBanue mpocTpancTsa R? 3ajano mMat-

pureit 0 -6 0
1 5 0
3 2 1

Haiitu ero cobcrBeHHbIE 3HAYEHNA M COOCTBEHHBIE BEKTOPDHI.

. Iycts P — mojte u3 aByx v7emMeHToB. CKOJBKO 6a3MCOB B
npocrpancree P37

Kourposabuast pabora 2
Bapuarm 52

. JIuHeWHO 3aBUCHMBI JII BEKTOPBI

(-1,4,-1,4), (1,-2,1,-2), (-3,3,-3,3)?

. Haitti 6a3uchl cyMMBbI U TIepecedeHusl TOIIMPOCTPAHCTB

Lin((1,-3,9,-27),(-3,-1,1,3),(1,3,6,10)) u
Lin((2,2,2,2),(1,-2,4,-8)).

. g cucreMbr

T+ 229 +3x3 +4x4 =0

5I1+3SE2 + X3 — 24 =0

1121 + 822 + baxs + 224 =0
HafTH paHT OCHOBHOI MATPHUIBGI U (DYHIAMEHTAILHYIO CHU-
CTEMY PelIeHUil.

. Bagano orobpaskenne ¢ u3 R? B R? dbopumymoit

p(x1, 22, 23) = (o1 + 322 + 223,421 + 322 + 3).

(a) IIpoeepuTh, UTO ¢ — JMHEHHBIH OIEPATOD.

(b) Bammcarh ero MaTpHIly B CTaHIapTHBIX Gasucax R3 u
R2.

(¢) Haiiti 6a3ucel ero siagpa u obpasa.

. Jluneitnoe mpeobpasoBanne mpocrpancTBa R? 3amano mMat-

purieit 3 2 1
0 5 1
0 —6 0

Haittu ero cobcrBenHble 3HAYEHNS M COOCTBEHHBIE BEKTODHI.

. IIycts P — moJte u3 Byx 3jeMenToB. CKOJIBKO 6a3uCOB B

npocrpamcree P37



Kourposapuast pabora 2
Bapuarm 53
. JIunelino 3aBUCHMBI JI BEKTOPBI

(1,-1,1,-1), (1,-2,1,-2), (3,3,3,3)7

. Haiitn 6a3ucel cyMMBI 1 TIepecevIeHus MOAIIPOCTPAHCTB
Lin((l, 2,3,4),(-2,-1,0,1), (1, 2,4, 8)) u
Lin((l, 1,1,1),(1,-2,4, —8)).

. Mg cucrembr
T+ 2x9 + 23+ 224 =0
3I1+$2+3I3+I4 =0
7.%1 +4£82 —+ 7%3 —+ 41’4 = 0
HAWTH PAHT OCHOBHOW MATPHUIBI W (PYHIAMEHTAJBHYIO CH-
CTEMY PeIIeHU.

. Bamano otobpaskenne p u3 R? B R? dbopmyinoit
o(z1, x2,23) = (21 + 222 + 323,371 + 222 + T3).

(a) IIpoBepuTh, 9TO @ — JMHEHHBIH ONEPATOD.

(b) 3ammcarh ero MaTpHIly B CTaHIapTHHIX 6asucax R3 u
R2.

(¢) Haiitu 6a3ucer ero siapa u obpasa.

. ﬂHHeﬁHOG Hpeo6pa30BaHI/Ie IIPOCTPAHCTBa RS 3aaHO MaT-
pueit 3 -2 0
1 0 0

1 2 3
Haiitu ero cobcTBeHHDbIE 3HAYEHUSI ' COOCTBEHHBIE BEKTOPHI.

. Ilyctp P — mosie u3 aByx 3vsemenToB. CKOIBKO 0a3MCOB B
npocrpancree P37

Kourposabuast pabora 2
Bapuarnm 55

. JluneiHo 3aBUCHMBI JII BEKTOPBI

(-1,1,-1,1), (1,2,1,2), (5,5,5,5)7?

. Haittu 6a3uchl cyMMBbI U TIepecedeHusl TOIIPOCTPAHCTB

Lin((1,4,7,10),(-2,0,2,4),(1,2,4,8)) =u
Lin((1,1,1,1),(1,-3,9,-27)).

. st cucrembl

1+ 32+ 23+ 324 =0
3I1+1‘2+3I3+I4 =0
Tx1+ 520+ Tx3+ 524 =0
HafTH paHT OCHOBHON MATPHUIBI W (DyHIAMEHTAILHYIO CHU-
CTEMY pelIeHUil.

. Bamano orobpakenne ¢ u3 R? B R? dbopmymoit

o(z1, z2,23) = (321 + 229 + x3, 321 + 222 + 323).

(a) IIpoBepuTh, UTO ¢ — JUHEHHBIH OIEPATOD.

(b) Bammcarh ero MaTpHIly B CTaHIapTHBIX Gasucax R3 u
R2.

(¢) Haiiti 6a3ucel ero siapa u obpasa.

. JIuneitnoe Hpe06pa30BaHHe IIPOCTPpaHCTBa R3 3a/laHO MaT-

purieit 4 1 0
-3 0 0

2 2 2
Haiitu ero cobcTBeHHDBIE 3HAYEHUST M COOCTBEHHBIE BEKTOPHI.

. IIycte P — mojte u3 aByx 3jemMenToB. CKOJIBKO 6a31COB B

mpocrpamcree P37

Kourpoapuast pabora 2
Bapuarm 54
. JIuHeliHO 3aBUCHMBI JI BEKTOPBI

(1,1,1,1), (1,-2,1,-2), (-3,3,-3,3)?

. Haiitu 6a3mchl cyMMBbI U TIepecedeHnsl TOIITPOCTPAHCTB
Lin((1,3,9,27),(-2,-1,0,1),(1,3,5,7)) u
Lin((?, 2,2,2),(1,2,4, 8))

. g cucreMbr
201y + 229 + 23+ 24 =0
3I1+3I2+3l’3+$4 =0
8.’£1 + 8£E2 + 71’3 + 31’4 =0
HAWTH paHr OCHOBHON MATpHUILI U (DYHIAMEHTAJIbHYIO CH-
CTEMY PeIIeHUi.
. Bagano otobpaskenne ¢ u3 R? B R? dbopmyioit
o(z1, T2, 23) = (221 + 322 + 423, T1 + T2 + T3).
(a) IIpoBepuTh, 9TO @ — JMHEHHBIH OnEPATOD.
(b) 3ammcath ero MaTpHIly B CTaHIapTHHIX Gasucax R3 u
R2.
(¢) Haiitu 6asucel ero sigpa u obpasa.

. Jluneitnoe 1peobpaszoBanue mpocTpancTsa R? 3ajano mMat-

pureit 0 -6 0
1 5 0
3 2 1

Haiitu ero cobcrBeHHbIE 3HAYEHNA M COOCTBEHHBIE BEKTOPDHI.

. Iycts P — mojte u3 aByx v7emMeHToB. CKOJBKO 6a3MCOB B
npocrpancree P37

Kourposabuast pabora 2
Bapuarm 56

. JIuHeWHO 3aBUCHMBI JII BEKTOPBI

(-1,4,-1,4), (1,-2,1,-2), (-3,3,-3,3)?

. Haitti 6a3uchl cyMMBbI U TIepecedeHusl TOIIMPOCTPAHCTB

Lin((1,-3,9,-27),(-3,-1,1,3),(1,3,6,10)) u
Lin((2,2,2,2),(1,-2,4,-8)).

. g cucreMbr

T+ 229 +3x3 +4x4 =0

5I1+3SE2 + X3 — 24 =0

1121 + 822 + baxs + 224 =0
HafTH paHT OCHOBHOI MATPHUIBGI U (DYHIAMEHTAILHYIO CHU-
CTEMY PelIeHUil.

. Bagano orobpaskenne ¢ u3 R? B R? dbopumymoit

p(x1, 22, 23) = (o1 + 322 + 223,421 + 322 + 3).

(a) IIpoeepuTh, UTO ¢ — JMHEHHBIH OIEPATOD.

(b) Bammcarh ero MaTpHIly B CTaHIapTHBIX Gasucax R3 u
R2.

(¢) Haiiti 6a3ucel ero siagpa u obpasa.

. Jluneitnoe mpeobpasoBanne mpocrpancTBa R? 3amano mMat-

purieit 3 2 1
0 5 1
0 —6 0

Haittu ero cobcrBenHble 3HAYEHNS M COOCTBEHHBIE BEKTODHI.

. IIycts P — moJte u3 Byx 3jeMenToB. CKOJIBKO 6a3uCOB B

npocrpamcree P37



Kourposapuast pabora 2
Bapuarm 57
. JIunelino 3aBUCHMBI JI BEKTOPBI

(1,-1,1,-1), (1,-2,1,-2), (3,3,3,3)7

. Haiitn 6a3ucel cyMMBI 1 TIepecevIeHus MOAIIPOCTPAHCTB
Lin((l, 2,3,4),(-2,-1,0,1), (1, 2,4, 8)) u
Lin((l, 1,1,1),(1,-2,4, —8)).

. Mg cucrembr
T+ 2x9 + 23+ 224 =0
3I1+$2+3I3+I4 =0
7.%1 +4£82 —+ 7%3 —+ 41’4 = 0
HAWTH PAHT OCHOBHOW MATPHUIBI W (PYHIAMEHTAJBHYIO CH-
CTEMY PeIIeHU.

. Bamano otobpaskenne p u3 R? B R? dbopmyinoit
o(z1, x2,23) = (21 + 222 + 323,371 + 222 + T3).

(a) IIpoBepuTh, 9TO @ — JMHEHHBIH ONEPATOD.

(b) 3ammcarh ero MaTpHIly B CTaHIapTHHIX 6asucax R3 u
R2.

(¢) Haiitu 6a3ucer ero siapa u obpasa.

. ﬂHHeﬁHOG Hpeo6pa30BaHI/Ie IIPOCTPAHCTBa RS 3aaHO MaT-
pueit 3 -2 0
1 0 0

1 2 3
Haiitu ero cobcTBeHHDbIE 3HAYEHUSI ' COOCTBEHHBIE BEKTOPHI.

. Ilyctp P — mosie u3 aByx 3vsemenToB. CKOIBKO 0a3MCOB B
npocrpancree P37

Kourposabuast pabora 2
Bapuarm 59

. JluneiHo 3aBUCHMBI JII BEKTOPBI

(-1,1,-1,1), (1,2,1,2), (5,5,5,5)7?

. Haittu 6a3uchl cyMMBbI U TIepecedeHusl TOIIPOCTPAHCTB

Lin((1,4,7,10),(-2,0,2,4),(1,2,4,8)) =u
Lin((1,1,1,1),(1,-3,9,-27)).

. st cucrembl

1+ 32+ 23+ 324 =0
3I1+1‘2+3I3+I4 =0
Tx1+ 520+ Tx3+ 524 =0
HafTH paHT OCHOBHON MATPHUIBI W (DyHIAMEHTAILHYIO CHU-
CTEMY pelIeHUil.

. Bamano orobpakenne ¢ u3 R? B R? dbopmymoit

o(z1, z2,23) = (321 + 229 + x3, 321 + 222 + 323).

(a) IIpoBepuTh, UTO ¢ — JUHEHHBIH OIEPATOD.

(b) Bammcarh ero MaTpHIly B CTaHIapTHBIX Gasucax R3 u
R2.

(¢) Haiiti 6a3ucel ero siapa u obpasa.

. JIuneitnoe Hpe06pa30BaHHe IIPOCTPpaHCTBa R3 3a/laHO MaT-

purieit 4 1 0
-3 0 0

2 2 2
Haiitu ero cobcTBeHHDBIE 3HAYEHUST M COOCTBEHHBIE BEKTOPHI.

. IIycte P — mojte u3 aByx 3jemMenToB. CKOJIBKO 6a31COB B

mpocrpamcree P37

Kourpoapuast pabora 2
Bapuarm 58
. JIuHeliHO 3aBUCHMBI JI BEKTOPBI

(1,1,1,1), (1,-2,1,-2), (-3,3,-3,3)?

. Haiitu 6a3mchl cyMMBbI U TIepecedeHnsl TOIITPOCTPAHCTB
Lin((1,3,9,27),(-2,-1,0,1),(1,3,5,7)) u
Lin((?, 2,2,2),(1,2,4, 8))

. g cucreMbr
201y + 229 + 23+ 24 =0
3I1+3I2+3l’3+$4 =0
8.’£1 + 8£E2 + 71’3 + 31’4 =0
HAWTH paHr OCHOBHON MATpHUILI U (DYHIAMEHTAJIbHYIO CH-
CTEMY PeIIeHUi.
. Bagano otobpaskenne ¢ u3 R? B R? dbopmyioit
o(z1, T2, 23) = (221 + 322 + 423, T1 + T2 + T3).
(a) IIpoBepuTh, 9TO @ — JMHEHHBIH OnEPATOD.
(b) 3ammcath ero MaTpHIly B CTaHIapTHHIX Gasucax R3 u
R2.
(¢) Haiitu 6asucel ero sigpa u obpasa.

. Jluneitnoe 1peobpaszoBanue mpocTpancTsa R? 3ajano mMat-

pureit 0 -6 0
1 5 0
3 2 1

Haiitu ero cobcrBeHHbIE 3HAYEHNA M COOCTBEHHBIE BEKTOPDHI.

. Iycts P — mojte u3 aByx v7emMeHToB. CKOJBKO 6a3MCOB B
npocrpancree P37

Kourposabuast pabora 2
Bapuarm 60

. JIuHeWHO 3aBUCHMBI JII BEKTOPBI

(-1,4,-1,4), (1,-2,1,-2), (-3,3,-3,3)?

. Haitti 6a3uchl cyMMBbI U TIepecedeHusl TOIIMPOCTPAHCTB

Lin((1,-3,9,-27),(-3,-1,1,3),(1,3,6,10)) u
Lin((2,2,2,2),(1,-2,4,-8)).

. g cucreMbr

T+ 229 +3x3 +4x4 =0

5I1+3SE2 + X3 — 24 =0

1121 + 822 + baxs + 224 =0
HafTH paHT OCHOBHOI MATPHUIBGI U (DYHIAMEHTAILHYIO CHU-
CTEMY PelIeHUil.

. Bagano orobpaskenne ¢ u3 R? B R? dbopumymoit

p(x1, 22, 23) = (o1 + 322 + 223,421 + 322 + 3).

(a) IIpoeepuTh, UTO ¢ — JMHEHHBIH OIEPATOD.

(b) Bammcarh ero MaTpHIly B CTaHIapTHBIX Gasucax R3 u
R2.

(¢) Haiiti 6a3ucel ero siagpa u obpasa.

. Jluneitnoe mpeobpasoBanne mpocrpancTBa R? 3amano mMat-

purieit 3 2 1
0 5 1
0 —6 0

Haittu ero cobcrBenHble 3HAYEHNS M COOCTBEHHBIE BEKTODHI.

. IIycts P — moJte u3 Byx 3jeMenToB. CKOJIBKO 6a3uCOB B

npocrpamcree P37



Kourposapuast pabora 2
Bapuarm 61
. JIunelino 3aBUCHMBI JI BEKTOPBI

(1,-1,1,-1), (1,-2,1,-2), (3,3,3,3)7

. Haiitn 6a3ucel cyMMBI 1 TIepecevIeHus MOAIIPOCTPAHCTB
Lin((l, 2,3,4),(-2,-1,0,1), (1, 2,4, 8)) u
Lin((l, 1,1,1),(1,-2,4, —8)).

. Mg cucrembr
T+ 2x9 + 23+ 224 =0
3I1+$2+3I3+I4 =0
7.%1 +4£82 —+ 7%3 —+ 41’4 = 0
HAWTH PAHT OCHOBHOW MATPHUIBI W (PYHIAMEHTAJBHYIO CH-
CTEMY PeIIeHU.

. Bamano otobpaskenne p u3 R? B R? dbopmyinoit
o(z1, x2,23) = (21 + 222 + 323,371 + 222 + T3).

(a) IIpoBepuTh, 9TO @ — JMHEHHBIH ONEPATOD.

(b) 3ammcarh ero MaTpHIly B CTaHIapTHHIX 6asucax R3 u
R2.

(¢) Haiitu 6a3ucer ero siapa u obpasa.

. ﬂHHeﬁHOG Hpeo6pa30BaHI/Ie IIPOCTPAHCTBa RS 3aaHO MaT-
pueit 3 -2 0
1 0 0

1 2 3
Haiitu ero cobcTBeHHDbIE 3HAYEHUSI ' COOCTBEHHBIE BEKTOPHI.

. Ilyctp P — mosie u3 aByx 3vsemenToB. CKOIBKO 0a3MCOB B
npocrpancree P37

Kourposabuast pabora 2
Bapuarnm 63

. JluneiHo 3aBUCHMBI JII BEKTOPBI

(-1,1,-1,1), (1,2,1,2), (5,5,5,5)7?

. Haittu 6a3uchl cyMMBbI U TIepecedeHusl TOIIPOCTPAHCTB

Lin((1,4,7,10),(-2,0,2,4),(1,2,4,8)) =u
Lin((1,1,1,1),(1,-3,9,-27)).

. st cucrembl

1+ 32+ 23+ 324 =0
3I1+1‘2+3I3+I4 =0
Tx1+ 520+ Tx3+ 524 =0
HafTH paHT OCHOBHON MATPHUIBI W (DyHIAMEHTAILHYIO CHU-
CTEMY pelIeHUil.

. Bamano orobpakenne ¢ u3 R? B R? dbopmymoit

o(z1, z2,23) = (321 + 229 + x3, 321 + 222 + 323).

(a) IIpoBepuTh, UTO ¢ — JUHEHHBIH OIEPATOD.

(b) Bammcarh ero MaTpHIly B CTaHIapTHBIX Gasucax R3 u
R2.

(¢) Haiiti 6a3ucel ero siapa u obpasa.

. JIuneitnoe Hpe06pa30BaHHe IIPOCTPpaHCTBa R3 3a/laHO MaT-

purieit 4 1 0
-3 0 0

2 2 2
Haiitu ero cobcTBeHHDBIE 3HAYEHUST M COOCTBEHHBIE BEKTOPHI.

. IIycte P — mojte u3 aByx 3jemMenToB. CKOJIBKO 6a31COB B

mpocrpamcree P37

Kourpoapuast pabora 2
Bapuarm 62
. JIuHeliHO 3aBUCHMBI JI BEKTOPBI

(1,1,1,1), (1,-2,1,-2), (-3,3,-3,3)?

. Haiitu 6a3mchl cyMMBbI U TIepecedeHnsl TOIITPOCTPAHCTB
Lin((1,3,9,27),(-2,-1,0,1),(1,3,5,7)) u
Lin((?, 2,2,2),(1,2,4, 8))

. g cucreMbr
201y + 229 + 23+ 24 =0
3I1+3I2+3l’3+$4 =0
8.’£1 + 8£E2 + 71’3 + 31’4 =0
HAWTH paHr OCHOBHON MATpHUILI U (DYHIAMEHTAJIbHYIO CH-
CTEMY PeIIeHUi.
. Bagano otobpaskenne ¢ u3 R? B R? dbopmyioit
o(z1, T2, 23) = (221 + 322 + 423, T1 + T2 + T3).
(a) IIpoBepuTh, 9TO @ — JMHEHHBIH OnEPATOD.
(b) 3ammcath ero MaTpHIly B CTaHIapTHHIX Gasucax R3 u
R2.
(¢) Haiitu 6asucel ero sigpa u obpasa.

. Jluneitnoe 1peobpaszoBanue mpocTpancTsa R? 3ajano mMat-

pureit 0 -6 0
1 5 0
3 2 1

Haiitu ero cobcrBeHHbIE 3HAYEHNA M COOCTBEHHBIE BEKTOPDHI.

. Iycts P — mojte u3 aByx v7emMeHToB. CKOJBKO 6a3MCOB B
npocrpancree P37

Kourposabuast pabora 2
Bapuarm 64

. JIuHeWHO 3aBUCHMBI JII BEKTOPBI

(-1,4,-1,4), (1,-2,1,-2), (-3,3,-3,3)?

. Haitti 6a3uchl cyMMBbI U TIepecedeHusl TOIIMPOCTPAHCTB

Lin((1,-3,9,-27),(-3,-1,1,3),(1,3,6,10)) u
Lin((2,2,2,2),(1,-2,4,-8)).

. g cucreMbr

T+ 229 +3x3 +4x4 =0

5I1+3SE2 + X3 — 24 =0

1121 + 822 + baxs + 224 =0
HafTH paHT OCHOBHOI MATPHUIBGI U (DYHIAMEHTAILHYIO CHU-
CTEMY PelIeHUil.

. Bagano orobpaskenne ¢ u3 R? B R? dbopumymoit

p(x1, 22, 23) = (o1 + 322 + 223,421 + 322 + 3).

(a) IIpoeepuTh, UTO ¢ — JMHEHHBIH OIEPATOD.

(b) Bammcarh ero MaTpHIly B CTaHIapTHBIX Gasucax R3 u
R2.

(¢) Haiiti 6a3ucel ero siagpa u obpasa.

. Jluneitnoe mpeobpasoBanne mpocrpancTBa R? 3amano mMat-

purieit 3 2 1
0 5 1
0 —6 0

Haittu ero cobcrBenHble 3HAYEHNS M COOCTBEHHBIE BEKTODHI.

. IIycts P — moJte u3 Byx 3jeMenToB. CKOJIBKO 6a3uCOB B

npocrpamcree P37



Kourposapuast pabora 2
Bapuarm 65
. JIunelino 3aBUCHMBI JI BEKTOPBI

(1,-1,1,-1), (1,-2,1,-2), (3,3,3,3)7

. Haiitn 6a3ucel cyMMBI 1 TIepecevIeHus MOAIIPOCTPAHCTB
Lin((l, 2,3,4),(-2,-1,0,1), (1, 2,4, 8)) u
Lin((l, 1,1,1),(1,-2,4, —8)).

. Mg cucrembr
T+ 2x9 + 23+ 224 =0
3I1+$2+3I3+I4 =0
7.%1 +4£82 —+ 7%3 —+ 41’4 = 0
HAWTH PAHT OCHOBHOW MATPHUIBI W (PYHIAMEHTAJBHYIO CH-
CTEMY PeIIeHU.

. Bamano otobpaskenne p u3 R? B R? dbopmyinoit
o(z1, x2,23) = (21 + 222 + 323,371 + 222 + T3).

(a) IIpoBepuTh, 9TO @ — JMHEHHBIH ONEPATOD.

(b) 3ammcarh ero MaTpHIly B CTaHIapTHHIX 6asucax R3 u
R2.

(¢) Haiitu 6a3ucer ero siapa u obpasa.

. ﬂHHeﬁHOG Hpeo6pa30BaHI/Ie IIPOCTPAHCTBa RS 3aaHO MaT-
pueit 3 -2 0
1 0 0

1 2 3
Haiitu ero cobcTBeHHDbIE 3HAYEHUSI ' COOCTBEHHBIE BEKTOPHI.

. Ilyctp P — mosie u3 aByx 3vsemenToB. CKOIBKO 0a3MCOB B
npocrpancree P37

Kourposabuast pabora 2
Bapuarm 67

. JluneiHo 3aBUCHMBI JII BEKTOPBI

(-1,1,-1,1), (1,2,1,2), (5,5,5,5)7?

. Haittu 6a3uchl cyMMBbI U TIepecedeHusl TOIIPOCTPAHCTB

Lin((1,4,7,10),(-2,0,2,4),(1,2,4,8)) =u
Lin((1,1,1,1),(1,-3,9,-27)).

. st cucrembl

1+ 32+ 23+ 324 =0
3I1+1‘2+3I3+I4 =0
Tx1+ 520+ Tx3+ 524 =0
HafTH paHT OCHOBHON MATPHUIBI W (DyHIAMEHTAILHYIO CHU-
CTEMY pelIeHUil.

. Bamano orobpakenne ¢ u3 R? B R? dbopmymoit

o(z1, z2,23) = (321 + 229 + x3, 321 + 222 + 323).

(a) IIpoBepuTh, UTO ¢ — JUHEHHBIH OIEPATOD.

(b) Bammcarh ero MaTpHIly B CTaHIapTHBIX Gasucax R3 u
R2.

(¢) Haiiti 6a3ucel ero siapa u obpasa.

. JIuneitnoe Hpe06pa30BaHHe IIPOCTPpaHCTBa R3 3a/laHO MaT-

purieit 4 1 0
-3 0 0

2 2 2
Haiitu ero cobcTBeHHDBIE 3HAYEHUST M COOCTBEHHBIE BEKTOPHI.

. IIycte P — mojte u3 aByx 3jemMenToB. CKOJIBKO 6a31COB B

mpocrpamcree P37

Kourpoapuast pabora 2
Bapuarm 66
. JIuHeliHO 3aBUCHMBI JI BEKTOPBI

(1,1,1,1), (1,-2,1,-2), (-3,3,-3,3)?

. Haiitu 6a3mchl cyMMBbI U TIepecedeHnsl TOIITPOCTPAHCTB
Lin((1,3,9,27),(-2,-1,0,1),(1,3,5,7)) u
Lin((?, 2,2,2),(1,2,4, 8))

. g cucreMbr
201y + 229 + 23+ 24 =0
3I1+3I2+3l’3+$4 =0
8.’£1 + 8£E2 + 71’3 + 31’4 =0
HAWTH paHr OCHOBHON MATpHUILI U (DYHIAMEHTAJIbHYIO CH-
CTEMY PeIIeHUi.
. Bagano otobpaskenne ¢ u3 R? B R? dbopmyioit
o(z1, T2, 23) = (221 + 322 + 423, T1 + T2 + T3).
(a) IIpoBepuTh, 9TO @ — JMHEHHBIH OnEPATOD.
(b) 3ammcath ero MaTpHIly B CTaHIapTHHIX Gasucax R3 u
R2.
(¢) Haiitu 6asucel ero sigpa u obpasa.

. Jluneitnoe 1peobpaszoBanue mpocTpancTsa R? 3ajano mMat-

pureit 0 -6 0
1 5 0
3 2 1

Haiitu ero cobcrBeHHbIE 3HAYEHNA M COOCTBEHHBIE BEKTOPDHI.

. Iycts P — mojte u3 aByx v7emMeHToB. CKOJBKO 6a3MCOB B
npocrpancree P37

Kourposabuast pabora 2
Bapuarm 68

. JIuHeWHO 3aBUCHMBI JII BEKTOPBI

(-1,4,-1,4), (1,-2,1,-2), (-3,3,-3,3)?

. Haitti 6a3uchl cyMMBbI U TIepecedeHusl TOIIMPOCTPAHCTB

Lin((1,-3,9,-27),(-3,-1,1,3),(1,3,6,10)) u
Lin((2,2,2,2),(1,-2,4,-8)).

. g cucreMbr

T+ 229 +3x3 +4x4 =0

5I1+3SE2 + X3 — 24 =0

1121 + 822 + baxs + 224 =0
HafTH paHT OCHOBHOI MATPHUIBGI U (DYHIAMEHTAILHYIO CHU-
CTEMY PelIeHUil.

. Bagano orobpaskenne ¢ u3 R? B R? dbopumymoit

p(x1, 22, 23) = (o1 + 322 + 223,421 + 322 + 3).

(a) IIpoeepuTh, UTO ¢ — JMHEHHBIH OIEPATOD.

(b) Bammcarh ero MaTpHIly B CTaHIapTHBIX Gasucax R3 u
R2.

(¢) Haiiti 6a3ucel ero siagpa u obpasa.

. Jluneitnoe mpeobpasoBanne mpocrpancTBa R? 3amano mMat-

purieit 3 2 1
0 5 1
0 —6 0

Haittu ero cobcrBenHble 3HAYEHNS M COOCTBEHHBIE BEKTODHI.

. IIycts P — moJte u3 Byx 3jeMenToB. CKOJIBKO 6a3uCOB B

npocrpamcree P37



Kourposapuast pabora 2
Bapuarm 69
. JIunelino 3aBUCHMBI JI BEKTOPBI

(1,-1,1,-1), (1,-2,1,-2), (3,3,3,3)7

. Haiitn 6a3ucel cyMMBI 1 TIepecevIeHus MOAIIPOCTPAHCTB
Lin((l, 2,3,4),(-2,-1,0,1), (1, 2,4, 8)) u
Lin((l, 1,1,1),(1,-2,4, —8)).

. Mg cucrembr
T+ 2x9 + 23+ 224 =0
3I1+$2+3I3+I4 =0
7.%1 +4£82 —+ 7%3 —+ 41’4 = 0
HAWTH PAHT OCHOBHOW MATPHUIBI W (PYHIAMEHTAJBHYIO CH-
CTEMY PeIIeHU.

. Bamano otobpaskenne p u3 R? B R? dbopmyinoit
o(z1, x2,23) = (21 + 222 + 323,371 + 222 + T3).

(a) IIpoBepuTh, 9TO @ — JMHEHHBIH ONEPATOD.

(b) 3ammcarh ero MaTpHIly B CTaHIapTHHIX 6asucax R3 u
R2.

(¢) Haiitu 6a3ucer ero siapa u obpasa.

. ﬂHHeﬁHOG Hpeo6pa30BaHI/Ie IIPOCTPAHCTBa RS 3aaHO MaT-
pueit 3 -2 0
1 0 0

1 2 3
Haiitu ero cobcTBeHHDbIE 3HAYEHUSI ' COOCTBEHHBIE BEKTOPHI.

. Ilyctp P — mosie u3 aByx 3vsemenToB. CKOIBKO 0a3MCOB B
npocrpancree P37

Kourposabuast pabora 2
Bapuarnm 71

. JluneiHo 3aBUCHMBI JII BEKTOPBI

(-1,1,-1,1), (1,2,1,2), (5,5,5,5)7?

. Haittu 6a3uchl cyMMBbI U TIepecedeHusl TOIIPOCTPAHCTB

Lin((1,4,7,10),(-2,0,2,4),(1,2,4,8)) =u
Lin((1,1,1,1),(1,-3,9,-27)).

. st cucrembl

1+ 32+ 23+ 324 =0
3I1+1‘2+3I3+I4 =0
Tx1+ 520+ Tx3+ 524 =0
HafTH paHT OCHOBHON MATPHUIBI W (DyHIAMEHTAILHYIO CHU-
CTEMY pelIeHUil.

. Bamano orobpakenne ¢ u3 R? B R? dbopmymoit

o(z1, z2,23) = (321 + 229 + x3, 321 + 222 + 323).

(a) IIpoBepuTh, UTO ¢ — JUHEHHBIH OIEPATOD.

(b) Bammcarh ero MaTpHIly B CTaHIapTHBIX Gasucax R3 u
R2.

(¢) Haiiti 6a3ucel ero siapa u obpasa.

. JIuneitnoe Hpe06pa30BaHHe IIPOCTPpaHCTBa R3 3a/laHO MaT-

purieit 4 1 0
-3 0 0

2 2 2
Haiitu ero cobcTBeHHDBIE 3HAYEHUST M COOCTBEHHBIE BEKTOPHI.

. IIycte P — mojte u3 aByx 3jemMenToB. CKOJIBKO 6a31COB B

mpocrpamcree P37

Kourpoapuast pabora 2
Bapuarm 70
. JIuHeliHO 3aBUCHMBI JI BEKTOPBI

(1,1,1,1), (1,-2,1,-2), (-3,3,-3,3)?

. Haiitu 6a3mchl cyMMBbI U TIepecedeHnsl TOIITPOCTPAHCTB
Lin((1,3,9,27),(-2,-1,0,1),(1,3,5,7)) u
Lin((?, 2,2,2),(1,2,4, 8))

. g cucreMbr
201y + 229 + 23+ 24 =0
3I1+3I2+3l’3+$4 =0
8.’£1 + 8£E2 + 71’3 + 31’4 =0
HAWTH paHr OCHOBHON MATpHUILI U (DYHIAMEHTAJIbHYIO CH-
CTEMY PeIIeHUi.
. Bagano otobpaskenne ¢ u3 R? B R? dbopmyioit
o(z1, T2, 23) = (221 + 322 + 423, T1 + T2 + T3).
(a) IIpoBepuTh, 9TO @ — JMHEHHBIH OnEPATOD.
(b) 3ammcath ero MaTpHIly B CTaHIapTHHIX Gasucax R3 u
R2.
(¢) Haiitu 6asucel ero sigpa u obpasa.

. Jluneitnoe 1peobpaszoBanue mpocTpancTsa R? 3ajano mMat-

pureit 0 -6 0
1 5 0
3 2 1

Haiitu ero cobcrBeHHbIE 3HAYEHNA M COOCTBEHHBIE BEKTOPDHI.

. Iycts P — mojte u3 aByx v7emMeHToB. CKOJBKO 6a3MCOB B
npocrpancree P37

Kourposabuast pabora 2
Bapuarm 72

. JIuHeWHO 3aBUCHMBI JII BEKTOPBI

(-1,4,-1,4), (1,-2,1,-2), (-3,3,-3,3)?

. Haitti 6a3uchl cyMMBbI U TIepecedeHusl TOIIMPOCTPAHCTB

Lin((1,-3,9,-27),(-3,-1,1,3),(1,3,6,10)) u
Lin((2,2,2,2),(1,-2,4,-8)).

. g cucreMbr

T+ 229 +3x3 +4x4 =0

5I1+3SE2 + X3 — 24 =0

1121 + 822 + baxs + 224 =0
HafTH paHT OCHOBHOI MATPHUIBGI U (DYHIAMEHTAILHYIO CHU-
CTEMY PelIeHUil.

. Bagano orobpaskenne ¢ u3 R? B R? dbopumymoit

p(x1, 22, 23) = (o1 + 322 + 223,421 + 322 + 3).

(a) IIpoeepuTh, UTO ¢ — JMHEHHBIH OIEPATOD.

(b) Bammcarh ero MaTpHIly B CTaHIapTHBIX Gasucax R3 u
R2.

(¢) Haiiti 6a3ucel ero siagpa u obpasa.

. Jluneitnoe mpeobpasoBanne mpocrpancTBa R? 3amano mMat-

purieit 3 2 1
0 5 1
0 —6 0

Haittu ero cobcrBenHble 3HAYEHNS M COOCTBEHHBIE BEKTODHI.

. IIycts P — moJte u3 Byx 3jeMenToB. CKOJIBKO 6a3uCOB B

npocrpamcree P37



Kourposapuast pabora 2
Bapuarm 73
. JIunelino 3aBUCHMBI JI BEKTOPBI

(1,-1,1,-1), (1,-2,1,-2), (3,3,3,3)7

. Haiitn 6a3ucel cyMMBI 1 TIepecevIeHus MOAIIPOCTPAHCTB
Lin((l, 2,3,4),(-2,-1,0,1), (1, 2,4, 8)) u
Lin((l, 1,1,1),(1,-2,4, —8)).

. Mg cucrembr
T+ 2x9 + 23+ 224 =0
3I1+$2+3I3+I4 =0
7.%1 +4£82 —+ 7%3 —+ 41’4 = 0
HAWTH PAHT OCHOBHOW MATPHUIBI W (PYHIAMEHTAJBHYIO CH-
CTEMY PeIIeHU.

. Bamano otobpaskenne p u3 R? B R? dbopmyinoit
o(z1, x2,23) = (21 + 222 + 323,371 + 222 + T3).

(a) IIpoBepuTh, 9TO @ — JMHEHHBIH ONEPATOD.

(b) 3ammcarh ero MaTpHIly B CTaHIapTHHIX 6asucax R3 u
R2.

(¢) Haiitu 6a3ucer ero siapa u obpasa.

. ﬂHHeﬁHOG Hpeo6pa30BaHI/Ie IIPOCTPAHCTBa RS 3aaHO MaT-
pueit 3 -2 0
1 0 0

1 2 3
Haiitu ero cobcTBeHHDbIE 3HAYEHUSI ' COOCTBEHHBIE BEKTOPHI.

. Ilyctp P — mosie u3 aByx 3vsemenToB. CKOIBKO 0a3MCOB B
npocrpancree P37

Kourposabuast pabora 2
Bapuarnwm 75

. JluneiHo 3aBUCHMBI JII BEKTOPBI

(-1,1,-1,1), (1,2,1,2), (5,5,5,5)7?

. Haittu 6a3uchl cyMMBbI U TIepecedeHusl TOIIPOCTPAHCTB

Lin((1,4,7,10),(-2,0,2,4),(1,2,4,8)) =u
Lin((1,1,1,1),(1,-3,9,-27)).

. st cucrembl

1+ 32+ 23+ 324 =0
3I1+1‘2+3I3+I4 =0
Tx1+ 520+ Tx3+ 524 =0
HafTH paHT OCHOBHON MATPHUIBI W (DyHIAMEHTAILHYIO CHU-
CTEMY pelIeHUil.

. Bamano orobpakenne ¢ u3 R? B R? dbopmymoit

o(z1, z2,23) = (321 + 229 + x3, 321 + 222 + 323).

(a) IIpoBepuTh, UTO ¢ — JUHEHHBIH OIEPATOD.

(b) Bammcarh ero MaTpHIly B CTaHIapTHBIX Gasucax R3 u
R2.

(¢) Haiiti 6a3ucel ero siapa u obpasa.

. JIuneitnoe Hpe06pa30BaHHe IIPOCTPpaHCTBa R3 3a/laHO MaT-

purieit 4 1 0
-3 0 0

2 2 2
Haiitu ero cobcTBeHHDBIE 3HAYEHUST M COOCTBEHHBIE BEKTOPHI.

. IIycte P — mojte u3 aByx 3jemMenToB. CKOJIBKO 6a31COB B

mpocrpamcree P37

Kourpoapuast pabora 2
Bapuarm 74
. JIuHeliHO 3aBUCHMBI JI BEKTOPBI

(1,1,1,1), (1,-2,1,-2), (-3,3,-3,3)?

. Haiitu 6a3mchl cyMMBbI U TIepecedeHnsl TOIITPOCTPAHCTB
Lin((1,3,9,27),(-2,-1,0,1),(1,3,5,7)) u
Lin((?, 2,2,2),(1,2,4, 8))

. g cucreMbr
201y + 229 + 23+ 24 =0
3I1+3I2+3l’3+$4 =0
8.’£1 + 8£E2 + 71’3 + 31’4 =0
HAWTH paHr OCHOBHON MATpHUILI U (DYHIAMEHTAJIbHYIO CH-
CTEMY PeIIeHUi.
. Bagano otobpaskenne ¢ u3 R? B R? dbopmyioit
o(z1, T2, 23) = (221 + 322 + 423, T1 + T2 + T3).
(a) IIpoBepuTh, 9TO @ — JMHEHHBIH OnEPATOD.
(b) 3ammcath ero MaTpHIly B CTaHIapTHHIX Gasucax R3 u
R2.
(¢) Haiitu 6asucel ero sigpa u obpasa.

. Jluneitnoe 1peobpaszoBanue mpocTpancTsa R? 3ajano mMat-

pureit 0 -6 0
1 5 0
3 2 1

Haiitu ero cobcrBeHHbIE 3HAYEHNA M COOCTBEHHBIE BEKTOPDHI.

. Iycts P — mojte u3 aByx v7emMeHToB. CKOJBKO 6a3MCOB B
npocrpancree P37

Kourposabuast pabora 2
Bapuarm 76

. JIuHeWHO 3aBUCHMBI JII BEKTOPBI

(-1,4,-1,4), (1,-2,1,-2), (-3,3,-3,3)?

. Haitti 6a3uchl cyMMBbI U TIepecedeHusl TOIIMPOCTPAHCTB

Lin((1,-3,9,-27),(-3,-1,1,3),(1,3,6,10)) u
Lin((2,2,2,2),(1,-2,4,-8)).

. g cucreMbr

T+ 229 +3x3 +4x4 =0

5I1+3SE2 + X3 — 24 =0

1121 + 822 + baxs + 224 =0
HafTH paHT OCHOBHOI MATPHUIBGI U (DYHIAMEHTAILHYIO CHU-
CTEMY PelIeHUil.

. Bagano orobpaskenne ¢ u3 R? B R? dbopumymoit

p(x1, 22, 23) = (o1 + 322 + 223,421 + 322 + 3).

(a) IIpoeepuTh, UTO ¢ — JMHEHHBIH OIEPATOD.

(b) Bammcarh ero MaTpHIly B CTaHIapTHBIX Gasucax R3 u
R2.

(¢) Haiiti 6a3ucel ero siagpa u obpasa.

. Jluneitnoe mpeobpasoBanne mpocrpancTBa R? 3amano mMat-

purieit 3 2 1
0 5 1
0 —6 0

Haittu ero cobcrBenHble 3HAYEHNS M COOCTBEHHBIE BEKTODHI.

. IIycts P — moJte u3 Byx 3jeMenToB. CKOJIBKO 6a3uCOB B

npocrpamcree P37



Kourposapuast pabora 2
Bapuarm 77
. JIunelino 3aBUCHMBI JI BEKTOPBI

(1,-1,1,-1), (1,-2,1,-2), (3,3,3,3)7

. Haiitn 6a3ucel cyMMBI 1 TIepecevIeHus MOAIIPOCTPAHCTB
Lin((l, 2,3,4),(-2,-1,0,1), (1, 2,4, 8)) u
Lin((l, 1,1,1),(1,-2,4, —8)).

. Mg cucrembr
T+ 2x9 + 23+ 224 =0
3I1+$2+3I3+I4 =0
7.%1 +4£82 —+ 7%3 —+ 41’4 = 0
HAWTH PAHT OCHOBHOW MATPHUIBI W (PYHIAMEHTAJBHYIO CH-
CTEMY PeIIeHU.

. Bamano otobpaskenne p u3 R? B R? dbopmyinoit
o(z1, x2,23) = (21 + 222 + 323,371 + 222 + T3).

(a) IIpoBepuTh, 9TO @ — JMHEHHBIH ONEPATOD.

(b) 3ammcarh ero MaTpHIly B CTaHIapTHHIX 6asucax R3 u
R2.

(¢) Haiitu 6a3ucer ero siapa u obpasa.

. ﬂHHeﬁHOG Hpeo6pa30BaHI/Ie IIPOCTPAHCTBa RS 3aaHO MaT-
pueit 3 -2 0
1 0 0

1 2 3
Haiitu ero cobcTBeHHDbIE 3HAYEHUSI ' COOCTBEHHBIE BEKTOPHI.

. Ilyctp P — mosie u3 aByx 3vsemenToB. CKOIBKO 0a3MCOB B
npocrpancree P37

Kourposabuast pabora 2
Bapuarm 79

. JluneiHo 3aBUCHMBI JII BEKTOPBI

(-1,1,-1,1), (1,2,1,2), (5,5,5,5)7?

. Haittu 6a3uchl cyMMBbI U TIepecedeHusl TOIIPOCTPAHCTB

Lin((1,4,7,10),(-2,0,2,4),(1,2,4,8)) =u
Lin((1,1,1,1),(1,-3,9,-27)).

. st cucrembl

1+ 32+ 23+ 324 =0
3I1+1‘2+3I3+I4 =0
Tx1+ 520+ Tx3+ 524 =0
HafTH paHT OCHOBHON MATPHUIBI W (DyHIAMEHTAILHYIO CHU-
CTEMY pelIeHUil.

. Bamano orobpakenne ¢ u3 R? B R? dbopmymoit

o(z1, z2,23) = (321 + 229 + x3, 321 + 222 + 323).

(a) IIpoBepuTh, UTO ¢ — JUHEHHBIH OIEPATOD.

(b) Bammcarh ero MaTpHIly B CTaHIapTHBIX Gasucax R3 u
R2.

(¢) Haiiti 6a3ucel ero siapa u obpasa.

. JIuneitnoe Hpe06pa30BaHHe IIPOCTPpaHCTBa R3 3a/laHO MaT-

purieit 4 1 0
-3 0 0

2 2 2
Haiitu ero cobcTBeHHDBIE 3HAYEHUST M COOCTBEHHBIE BEKTOPHI.

. IIycte P — mojte u3 aByx 3jemMenToB. CKOJIBKO 6a31COB B

mpocrpamcree P37

Kourpoapuast pabora 2
Bapuarm 78
. JIuHeliHO 3aBUCHMBI JI BEKTOPBI

(1,1,1,1), (1,-2,1,-2), (-3,3,-3,3)?

. Haiitu 6a3mchl cyMMBbI U TIepecedeHnsl TOIITPOCTPAHCTB
Lin((1,3,9,27),(-2,-1,0,1),(1,3,5,7)) u
Lin((?, 2,2,2),(1,2,4, 8))

. g cucreMbr
201y + 229 + 23+ 24 =0
3I1+3I2+3l’3+$4 =0
8.’£1 + 8£E2 + 71’3 + 31’4 =0
HAWTH paHr OCHOBHON MATpHUILI U (DYHIAMEHTAJIbHYIO CH-
CTEMY PeIIeHUi.
. Bagano otobpaskenne ¢ u3 R? B R? dbopmyioit
o(z1, T2, 23) = (221 + 322 + 423, T1 + T2 + T3).
(a) IIpoBepuTh, 9TO @ — JMHEHHBIH OnEPATOD.
(b) 3ammcath ero MaTpHIly B CTaHIapTHHIX Gasucax R3 u
R2.
(¢) Haiitu 6asucel ero sigpa u obpasa.

. Jluneitnoe 1peobpaszoBanue mpocTpancTsa R? 3ajano mMat-

pureit 0 -6 0
1 5 0
3 2 1

Haiitu ero cobcrBeHHbIE 3HAYEHNA M COOCTBEHHBIE BEKTOPDHI.

. Iycts P — mojte u3 aByx v7emMeHToB. CKOJBKO 6a3MCOB B
npocrpancree P37

Kourposabuast pabora 2
Bapuarm 80

. JIuHeWHO 3aBUCHMBI JII BEKTOPBI

(-1,4,-1,4), (1,-2,1,-2), (-3,3,-3,3)?

. Haitti 6a3uchl cyMMBbI U TIepecedeHusl TOIIMPOCTPAHCTB

Lin((1,-3,9,-27),(-3,-1,1,3),(1,3,6,10)) u
Lin((2,2,2,2),(1,-2,4,-8)).

. g cucreMbr

T+ 229 +3x3 +4x4 =0

5I1+3SE2 + X3 — 24 =0

1121 + 822 + baxs + 224 =0
HafTH paHT OCHOBHOI MATPHUIBGI U (DYHIAMEHTAILHYIO CHU-
CTEMY PelIeHUil.

. Bagano orobpaskenne ¢ u3 R? B R? dbopumymoit

p(x1, 22, 23) = (o1 + 322 + 223,421 + 322 + 3).

(a) IIpoeepuTh, UTO ¢ — JMHEHHBIH OIEPATOD.

(b) Bammcarh ero MaTpHIly B CTaHIapTHBIX Gasucax R3 u
R2.

(¢) Haiiti 6a3ucel ero siagpa u obpasa.

. Jluneitnoe mpeobpasoBanne mpocrpancTBa R? 3amano mMat-

purieit 3 2 1
0 5 1
0 —6 0

Haittu ero cobcrBenHble 3HAYEHNS M COOCTBEHHBIE BEKTODHI.

. IIycts P — moJte u3 Byx 3jeMenToB. CKOJIBKO 6a3uCOB B

npocrpamcree P37



TunosBble 3aga4u 18l OATOTOBKY K 3K3aMeHY IO Kypcy “Aurebpa’” mjs crygenTos rpynmst PP-105 (1
cemectp 20182019 yu.rona)

Cocrasuresnb: Kopabaesa B.B.

1. Asrebpanyeckasi ornepaius U ee CBOHCTBa
Ha muoxkectBe N 3amana anrebpandeckas ormepanus * CAEAYIOMUM obpa3oM: « *x y = xy + 2. [IpoBepuTh KOPpPEKTHOCTH
3a/aHus AJIrebparmdecKol OIepalui U BBIIOJHEHHE OCHOBHBIX CBOWCTB (aCCOIMATUBHOCTD, KOMMYTATUBHOCTD, HAJIAIME
HEHTPaIbHOrO, 0GPATHOIO JIEMEHTOB).

2. KoMImjiekcHbIe Yucja

u : Ny 34
(a) Haiiru snadenue prpazkenns (2 4 4)(1 —14) + =,
1—i
—V3+i

(b) Bamumcarb B TpUroHomMerpuveckoii hbopme Iucsio

120
2-2i

¢) Boraucaurs | == .

(c) - (\/571)

(d) Bammcars B anrebGpamteckoit bopme 31eMeHTHI MHOKeCTBa v/ —16.

-1 0 .
,C< 9 1>HaI/ITI/I

3. Marpuribt

2 -1 0 0
,Z[JIHManHuA<_1 9 g 1),B

= =N O

(a) B-A4;
(b) A-B+2C;

(c) smauenme muorouwnena f(z) = a3

— 3z + 2 or marpuiel C.

4. Onpenenurenn

1 01 -1
(a) BerumcanTs OnperesuTeNb 0 201
1 0 2 0
-1 1 0 1
1 -1 -2
(b) Hattru AL, rtne A= 2 1 =2
1 -2 -3
1 -1 -2 -4 -2 2
(¢) Pemmmrs marpuvHoe ypaBHerne [ 2 1 -2 |«X=| -3 1 5
1 -2 -3 -6 —4 2
5. CucreMbl JIMHEHHBIX ypaBHEHUM
r—y+2z =2,
(a) Pemurs cucremy ypasaenuii Mmerogom Kpamepa: ¢ 2z + 3y — 2z = 3,

2z —y+ 3z =4.

21‘1 + 71’2 + 31’3 + x4 = 6,
(b) HaitTu obriee pelenue CUCTEMbl JINHEHHBIX yPABHEHUIT 3x1 + 5x2 + 2x3 + 224 = 4,
921 +4xo + x3 + Txy = 2.

6. MHOrO4J1eHbI
Haii 6 it 0OIIMiA =% 4t + 723 — T +4r—1 = 2% + 323 244
(a) Haiiru HanGonpmmit obmmit gemress MHOrOUIeHOB f (1) = & xt 4 Tx x4+ 4x ug(z)=a*+32° +2°+
U €ero jJuHeiiHoe pas3jiozKeHue.
OmpesiesnTh KPaTHOCTD KOPHS © = 1 MHOrOuwIeHa f(x).
Pazsoxurh MHOrOWIEH f(x) 1O cremeHsM T — 2.
Haiitu cymmy uncest, oGpaTHBIX KOMILIEKCHBIM KOPHSIM MHOTOWIeHa f(x).

BripasuTh 4yepe3 sj1eMeHTapHble CUMMETPUYECKE MHOIOUJIEHBI MHOTI'OUJIEH x%mg + m%x% + x%xi + x%mg + m%xi + x%xi



Tunosbie 3a7a49u K 9K3aMeHy MO Kypcy «AJjrebpas muis crygeHToB @PD-105 (2
cemectp 2018/2019).

1. densiorcst jin JMHEHO HE3ABUCUMBIMU CJIejlytoliue BeKTopbl a; = (4,—5,2,6), ay =
(2,—-2,1,3), a3 = (6,—3,3,9), ay = (4,—1,5,6)7

2. Ob6pasyoT iU MOAIPOCTPAHCTBO BEKTOPHI MPOCcTpaHcTBa R"™, KOOPAUHATHI KOTOPHIX Y0~
BJIETBOPSIIOT YPABHEHUIO X1 + Lo+ . ..+ X, = @, IJIe BEIEeCTBEHHOE YNCJIO ¢ (PUKCHPOBAHO.

3. Jlokasarp, uro Kaxkjas u3 cucreM BektopoB E = {(2,1,2),(3,—-1,4),(2,4,1)} u F =
{(-1,0,1),(2,1,0), (1,2, —1)} sBasierca 6a3zucom, HaiiTu mMaTpuily nepexoia or £ k F u
KOOpIMHATHI BeKTopa = = (8, —4,4) B 6asucax £ u F.

4. HaiiTn pa3MepHOCTh U KaKOi-HUOY/Ib Oa3uc JTUHEHHOH 000JI0UKH CUCTEMbI BEKTOPOB (] =
(1,-1,-2,1),a2 = (2,,2—1,-1),a3 = (1,—1,-1,1), a4 = (1,-5,1,1),a5 = (—1,—-2,1,1

).
5. HaiiTu 6a3ucel cyMMBbI U TlepecedeHust TruHeRHbx obonodek Lin((1,3,—2,1),(3,1,0,1), (9,4, —1,4))
w Lin((=1,-2,1,1), (=1, -9,6,1), (1,5, —4,1)).

6. Haiitu obiiee perenne u pyHIaMEHTATBHYIO CUCTEMY PEIICHUI CHCTEMbI

I1—$3+4I4+2$5:O
T1— Xo — 3x3+ dxg+ 315 =0
[L‘1—|—21’3—l‘4—1’5:0

To+ 203 — 24— x5 =0

7. Orobpaxkenne ¢: R?* — R* zanano npasunom (1, T2, z3) — (—x1 + 19 — 313,01 — 29 +
3xg, —x9+ 2w, X1 +x3). fABaAsgeTcs gu @ auHEHHBIM olepaTopoM? B citydae mookuTesb-
HOTO OTBeTa HailTh ero MaTpuIly B Gazucax npocrpanctsa R3: e; = (1,0,0), ex = (0, 1,0),
e3 = (0,0,1) u R%: f; = (1,0,0,0), fo = (1,1,0,0), f3 = (1,1,1,0), fs = (1,1,1,1); naiiru

basuc sgapa u 6a3uc obpasa 0TOOpaAKEHU ©.

0o -2 3 2
. N 1 1 -1 -1

8. Jlumneitnoe npeobpaszoBanue @ 3aJaHO MATPUIIE 0 o =2 o | ®Hexoropou ba-
1 -1 0 1

3uce. Haiim:
(a) cobcTBeHHBIE BEKTOPBI M COOCTBEHHBIE 3HAUEHNUS TIPEOOPA3OBAHUST ),

(b) KopaHoBy HOpMaJIBHYO (bopMy mpeobpa3oBaHus ¢ (KOPJAHOB H6A3MC MOXKHO HE UC-
KaTh).

9. C noMOmIBIO MPOIECCa OPTOrOHATUBAINHI TIOCTPOUTH OPTONOHAIBHBIH a3uc JTUHEHHONH 060-
nouku BekTopos (1,22, —1), (1,1,-5,3), (3,2,8, 7).

10. Haiitu 6a3uc opTOroHaIbHOTO JOMOJIHEHUsT JTnHeHOH 06ost0uku BekTopos (1,1,1,1),(1,2,2,—1),
(1,0,0,3).
11. IlycTb €1, €3 —OPTOHOPMUPOBAHHBIN 6A3UC EBK/IMI0BA IPOCTPAHCTBA U IPeobpa3soBaHue
1 )
© uMmeer B Gasuce €y, €1 — €y MATPUILY ( 1 —6 ) HaiiTn MaTpuily CONpsizKEeHHOrO IIpe-

obpa3oBaHus * B 3TOM bOa3uce.



12.

13.

14.

15.

16.

Haiitu cobcTBEeHHBINT OPTOHOPMUPOBAHHBIN 0a3MC U MATPHUILy B 9TOM Oa3uce JIMTHEHHOTO
5
1peobpa3oBanus, 3aJJAaHHOT0 B HEKOTOPOM OPTOHOPMUPOBAaHHOM Oaszuce matpurneit | —1
-1

Ha Bexktoprom npocrpancrse C maj nosem R 3azano orobpaxkenune f(u,v) = Re(uv).
[Ipoeputh, Oymer Ju jganHoe orobparkenue OusuHeitHoit dhopmoit. B ciyuae mosoxu-
TEJILHOIO OTBETa HANTH MaTpPUIly JaHHOH OuimHeitnoit dpopmbl B 6asuce {1,i}.

1 -1 1
[Iycrs 6mmuneiinas dhopma ¢ 3amana B 6asuce {ej, ey, e3} marpureir | —1 —1 3
1 3 5

Haiiu:

(a) snauenne 6Gunnneitnoit popmbl P Ha BekTopax x = (1,0,3), y = (—1,2, —4), 3a1aHHBIX
CBOMMIE KOODJIMHATAME B 6asuce {eq, es, e3};

(b) marpury 6unmHeitroi dhopmbr P B 6azuce {€; — e, €1 + e3,€1 + €2 + e3}.

Metosiom Jlarpamka npusecTd KBaapaTudnyio dbopmy 373 + 313 + 4w1x9 + 42173 — 27973
K KaHOHI/IquKOMy Bl/Iﬂy

[Ipu Kakux 3HaYCHUSX Tapamerpa A KBajapaTudnas dbopma Sri + x3 + \v3 + 419 —
221203 — 22923 ABJIFAETCA MOJOXKUTETBHO OIPEIe/IEHHOMN.

-1
9
-1

-1
-1
5
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