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Pabouas nporpamMma quctumuinHel "Anredpa” Mo HanpasJIeHUIO MOATOTOBKYU (cneunansHoct) 10.05.03
"NupopmanronHas 6e30IacHOCTh aBTOMAaTH3UPOBAHHBIX CHCTEM" HaIpaBiIeHHOCTH (Ipoduimo) crermanmsanys N 4 cTp. 2
"be30macHOCTh aBTOMAaTH3UPOBAHHBIX CHCTEM KPUTHUECKH BaXXHBIX 00bekTOB" ®TBOY BO «Uenl'V»
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MHMNHOBPHAYKU POCCUN
\)} denepanbHOE rocyJapcTBEHHOE OI0JDKETHOE 00pa3oBaTeIbHOe
@ YUpEKICHHUE BBICIIET0 00pa3oBaHUs

«Uensabunckuii rocynapcrseHnslil yausepcurer» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma nucuuminasl "Anredpa” mo HanpasiIeHMIO TOATOTOBKHU (cnennansHocT) 10.05.03
"NupopmanronHas 6e30I1acHOCTh AaBTOMAaTH3UPOBAHHBIX CHCTEM" HaIpaBiIeHHOCTH (Ipoduimo) crermanm3anys N 4 cTp. 3
"be30macHOCTh aBTOMAaTH3UPOBAHHBIX CHCTEM KPUTHUECKH BaXXHBIX 00bekTOB" ®TBOY BO «Uenl'V»

1. HEJIX OCBOEHUA NTUCHUIIIMHBI

Jucnumnuna «Anrebpa» obecneunBaeT NpUOOpeTeHHE 3HAHUM M yMeHul, colelcTByeT GyHIaMeHTanu3aluud oOpa3oBaHUs,
(opMHPOBAaHNIO MHPOBO33PEHHS M PA3BUTHIO JIOTHYECKOTO MBIIIICHHS.

Lenpro mpenopaBaHusl OUCHUIUIMHBL ABJIsIeTCS oOecnedeHue (yHAAMEHTaIbHOW IOATOTOBKM B BaXXHOM OOJIaCTH COBPEMEHHON
MaTEeMaTHKH.

Ba)laanI/I JUCIUIIIMHBL SBJISETCS O3HAKOMJICHHE C OCHOBaMH KJIACCHYECKOW U COBpeMeHHOfI anrerLI, O6y‘IeHI/Ie OCHOBHBIM
anre6pa1/1quK1/1M METOJaM PEIICHUA 3a1a4, BOSHUKAIINX B APYTUX MATEMATUYCCKUX OUCHUIUIMHAX U B IIPAKTHUKE, O3HAKOMJICHUE C
HCTOpHeﬁ pa3BUTHUA anre6pbl u C BKJIaaoM pOCCI/IﬁCKHX Y4YCHBIX B pa3BUTUC COBpeMeHHOfI aJ'Il"e6paH‘IeCKOI>1 HayKH.

Pe3yanaT1>1 O6y‘-IeHI/I}I 10 JUCHOUIIIMHE HAalIPaBJICHBI HA JOCTHXKCHUC NHIANKATOPOB!:

OIIK-3.1. O6namaer 3HAHUSMU OCHOBHBIX MaTEMaTHUYECKUX TIOHSITHH M METO/IOB.

OIIK-3.2. Hmeer HpaKTI/I‘ICCKI/Iﬁ ONIBIT HCHOJIb30BAHUA MATEMATUYCCKHUX METOAOB /Ui PCHICHUA 3ada4d l'[pO(beCCPIOHaJ'ILHOfI
JCATCIIBHOCTH.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII

Huka (pazgen) OIIOIT: b1.0.01

2.1 TpeOoBaHus K MpeIBAPUTEIbHOI MOJATOTOBKE 00y4aloNIerocs:

Juciuiuinaa «Anre6pa» HMeEeT Pa3sHOCTOPOHHHE CBSI3M CO MHOTMMHM MaT€MAaTHUECKMMH M CHELHalTbHBIMHM JUCLHMIUIMHAMHE.
JlucuumuinHa OCHOBBIBAETCS HA 3HAHUM YHCIIOBBIX CUCTEM M (DYHKIMA, U3yYEHHBIX B CPEIHEN LIKOJIE, a TAKXKE B HECKOJIBKUX IEPBBIX
Temax Kypca «MaremaTuueckuii aHamu3». [1py u3ydeHnn JTMHEHHBIX IPOCTPAHCTB B anreOpe MNPOKO HCIONIB3YIOTCS 3HAHUS, YMEHHS
U HarJIAHbIE NPEACTaBICHUs, OJY4YEeHHbIE CIYIIATSNIAMU [P U3YYSHHUHU MPSMOM U IUIOCKOCTH B aHAJMTUYECKOH F€OMETPHH.

MartemMaTuyecKuil aHaIu3

I'eomerpus

2.2 IucuMmiIMHbl M MPAKTHKH, 1)1 KOTOPBIX OCBOEHHE JAHHOMN JHCUMILIMHBI (MOAYJIsS) HEOOX0AMMO KaK NMpeliecTBYoee:

ITonyuennsie B anredpe 3HaHUS IO KOHEYHOMEPHBIM MPOCTPAHCTBAM HaJ MPOM3BOJIBHBIMU IHOJSMH, CIIyXaT 0a30i IS M3ydeHHsS
JIeHCTBUTENBHBIX U KOMIUIEKCHBIX IPOCTPAHCTB B Kypce «MareMaTHyeckuid aHaln3y». 3HaHUS U3 ajureOpsl 10 TEOPUH MHOTOYJICHOB,
KOJIel ¥ TPYII LIMPOKO HCHONB3YIOTCS B Kypce «MareMaTHdeckasl JOTUKa U TeopHs anroputMmoBy. Kypc «Anrebpa» sBusercs
6a30BbIM JJIS1 KpUNTOrpapUIECKUX TUCUUIUINH NMPO(HECCHOHATBHOTO LUKIIA.

Maremaruueckas JIOruka u TEOpHs aJITOPUTMOB

Teopust GyHKIMHN KOMILIEKCHOTO IIEPEMEHHOTO

Mertogp! U cpefcTBa KpUITOrpadhuuecKoi 3aIuTsl HHGOPMALUK

3. KOMIETEHIUY OBYYAIOIIEIOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHU S 1Y CLIAIJIMHbBI
(MOJLYJIsT)

OIIK-3: CnocodeH HCII0/1b30BATh MaTeMATHYECKHE MeTO/Ibl, He00XOMMbIe JIsl pellieHus 32124 NpodeccHOHAIbLHOH
AesiTeJIbHOCTH;

3HaTh:

Jns nocrrxenus unaukaropa OIIK-3.1: 3HaTh OCHOBHBIE TOHATHS U METO/IbI AIreOpbl

YMeTh:

Jns noctmxenus uaaukaropa OIK-3.2: YMeTs ucnonp30BaTh alre0Opandeckue METO bl K MOJICIH IS PEUICHHUS PUKIIAIHBIX 3a/1a4;
pelaTh TUIIOBBIE 33/1a4H1 10 ajredpe; BBIIOIHATE ONepaluu ¢ anreOpandeckuMu 0ObeKTaMu.

Baagern:

Jns noctrxenus uaaukaropa OINK-3.2: Bnanets anreOpandeckuMu METOAaMHU PEIICHHS MPUKIIaTHBIX 3a71a4.

B pe3yjabTaTe 0OCBOCHUS JUCHHUIIVIMHBI 06y‘lal0].l.[l/ll71(!ﬂ AOJIZKEH

3.1{3naTn:

3.1.1|ocHOBHEIE anredpandecKkre MOHATHS U anreOpandecKre MEeTOAbI PELICHHs IPUKIIAJHbIX 3a1ad.

3.2|Ymerh:

3.2.1|ucnosp30BaTh 3HaHUSA, OJIYYEHHBIE B KypCe, Ul PELICHUs PUKIAAHBIX 3a/1a4, B IPOrpaMMHPOBaHUU

3.3|Baanern:

3.3.1 aﬂre6paI/I‘{€CKI/IMI/I METOJAaMHU IIpU MOCTPOCHUU MOJACIIN HpI/IKJ’IﬂZ[HOfI 3a1a4u.

© ®I'BOY BO «Henl'V»
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MUMHOBPHAVYKHN POCCUN

DenepanbHOE rocyJapcTBEHHOE OI0/KETHOE 00pa3oBaTeIbHOE
YUPEXACHUE BBICIICTO 00pa30BaHUs

«Yenabunckuii rocynapctBeHHsli yausepeurer» (PI'bOY BO

«UHenl'Y»)

Pabouas nporpamMma quciuminHel " Anredpa” Mo HanpasJIeHUIO MOATOTOBKYU (cneuuansHoct) 10.05.03

"NupopmanronHas 6e30IacHOCTh aBTOMAaTH3UPOBAHHBIX CHCTEM" HaIpaBiIeHHOCTH (Ipodmimo) crermanmsanys N 4 cTp. 4
"be30macHOCTh aBTOMAaTH3UPOBAHHBIX CHCTEM KPUTHUECKH BaXXHBIX 00bekToB" ®TBOY BO «Uenl'V»
4. OFBEM JUCIMIIVIMHBI (MOAYJISA)
O6wasn TpygoeMKoCcTb 73ET
Yacos 1o yueOHOMY I1any: 252 Bunpr kouTpOINS B cemecTpax:
B TOM 4UCIIE:
aynuTopHbIe 3aHATH: 168 9K3aMeHsl 1, 2
caMmocTosTenbHas pabora: 32,4
4acoB Ha KOHTPOJb: 45
KOHTaKTHas pabota: 174,6
UKP: 6,6
5. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOAY JIS)
Kox HaumeHoBaHMe pa3ie/ioB U TeM /BH/L 3aHATUSI/ Cemectp | Hacos Jlntepatypa
| 3aHATHSA [Kvpc
Pa3nen 1. Anredpanyeckne CTpyKTypbI

1.1 BunapHsele anrebpanueckue onepanuu. 1 2 JI1.1J11.2 J11.3J12.1
AcconaTuBHbIE, KOMMYTAaTHBHBIE OMNEPaLW{, HEUTpPaIbHBIE DSJEMEHTHI. J12.2J12.3
Omnpenenenue Ipynsl, IpUMEPHL TPYII, CBOMCTBA IPYIIBI, CUMMETPUYECKAs] 0192
rpymma. /Jlex/

1.2 Konbua u nosms. 1 2 JIT.1J11.2 J11.3712.1
Onpeaenenue Koiblia, mpuMepsl kojiel. OnpeneneHue noss, npuMepsl MoJei. J2.2J12.3
XapakrepucTuka nois. Teopema o xapakrepuctuke. /Jlex/ 21032

1.3 bunapnas anrebpandeckas onepanus. ['pynnel. Pemenue 3anau. /Ip/ 1 2 JI1.1J11.2 J11.3J12.1

JI2.2J12.3
0192
1.4 JelicTBus B rpynmnax, Koyblax, nojsx. Pemenue 3agayq. /Ilp/ 1 4 JI1.1J11.2 J11.3J12.1
JI2.2J12.3
0192
Pazgen 2. KomniekcHble yncia

2.1 Komnnekcuble yncna. 1 2 JIT.1J11.2 J11.3712.1
ITocTpoeHue nosst KOMILIEKCHBIX yncell. CBOMCTBA CONPSKEHUE KOMILIEKCHBIX J2.2J12.3
gucen. /JIex/ D192

2.2 TpuroHomerpuueckas popMa KOMIUIEKCHOTO YUCIIA. 1 2 JI1.1J11.2 J11.3J12.1
®dopmyna Myaspa. Kopar n3 KOMIUIEKCHOTO YHCNa, TEOpeMa O KOPHSAX M3 J12.2J12.3
euHUNbL. /JIek/ 21092

2.3 Onepanuu ¢ KOMIUICKCHBIMU Ynciamu. Pemenue 3amxay /TIp/ 1 2 JIT.1J11.2 J11.3712.1

J12.2J12.3
21032
2.4 Kontponbnas padora Nel. Pemenue 3anau. /IIp/ 1 2 JIT.1J11.2 J11.3J12.1
JI2.2J12.3
0192
2.5 Komnnekcusle yncna. /Cp/ 1 11,7 | JI1.1J11.2 J11.3J12.1
JI2.2J12.3
0192

© ®I'bOY BO «Yenal 'Yy




MUWHOBPHAYKHN POCCHUI

\‘) ®DenepanbHOE rocyJapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE
YUPEXACHUE BBICIICTO 00pa30BaHUs

«Yenabunckuii rocynapcrseHubiil yausepcuret» (PI'bOY BO «Henl'V»)

Pabouas nporpamma nucuuiuinHs! "Anredpa’ nmo HampaBieHHIO TOATr0ToBKH (criermansHocTH) 10.05.03

"NupopmanronHas 6e30IacHOCTh aBTOMAaTH3UPOBAHHBIX CHCTEM" HaIpaBIeHHOCTH (TIpoduimo) crermanmi3anys N 4 cTp. 5

"be30macHOCTh aBTOMAaTH3UPOBAHHBIX CHCTEM KPUTHUECKH BaXXHBIX 00bekTOB" ®TBOY BO «Uenl'V»

Pa3nen 3. MaTtpuusl, onpeaejnTeu, CHCTEMbI

3.1 Marpupl. JI1.1J11.2 J11.3J12.1
IlonATuss MaTpuubl, onepalMyd HajJ MaTpuoamMd. TeopeMa O CBOWCTBax J12.2J12.3
CJIOKEHHS MaTPHUILl M YMHOXKEHHSI MaTPHIIBI HA 3JIEMEeHT Konbla. [Ipon3Benenne 2132
matpul. Teopema o cBoiicTBax NpousBeeHus MaTpuil. /JIex/

3.2 OO0patTHbIe MaTPHIIBIL. JIT.1JI1.2 JI1.3J12.1
Ilonstue oOpatumocTu Marpull. lIpuMepsl 00paTUMBIX U HEOOPATHMBIX J12.2J12.3
MaTpHIl HaJl KoJibllaMu. TeopeMa o CBOWCTBax 0OpaTuMbIX MaTpwuil. /JIek/ 21 92

33 IToncranoBkH. JI1.1J11.2 J11.3J12.1
Ilondatue  TpaHcnoHupoBaHuMs ~— MaTpuibl.  TeopemMa 0  CBOMCTBax J12.2J12.3
TPaHCTIIOHUPOBaHUST MaTpull. I[lOHATHS TIOACTAHOBKM W IE€PECTaHOBKH. 21032
YeTHOCTh NEPECTAHOBOK U IOJICTAHOBOK.

/J1ex/

3.4 Onpenenureny. JI1.1J11.2 J11.3J12.1
JlBa ompezaeseHUs OIpENETUTENs] M WX PaBHOCHIBHOCTb. Teopema 00 JI2.2J12.3
ompeaenuTene TPAHCIOHUPOBAHHOH MaTpuubl. O paBHONPAaBUM CTPOK U 01032
CTOJIOIOB B ONpeeuTeNe.

/Jlex/

3.5 CoiicTBa onpeaenuTes. JI1.1J11.2 J11.3J12.1
Teopema 00 omnpenenurene TMOMypaclaBlielics MaTpuibl. Teopema 00 JI2.2J12.3
OIIpeAeNuTeNe TPEYroabHol MaTpuLbl. /JIex/ 0192

3.6 CBo¥icTBa OIIpeIennTeNsl. JIT.1JI1.2 JI1.3J12.1
TeopemMa 0 KOCOCMMMETPHUYHOCTH OIpenenurens. Teopema o JIMHEHHOCTH JI2.2J12.3
onpenenutens. /Jlex/ 21 92

3.7 CoiicTBa onpeaenuTes. JI1.1J11.2 J11.3J12.1
Musopbl W anreOpaMyuecKkue JIOMOJNHEHHA. TeopeMa O  CBOMCTBax JI2.2J12.3
anreOpanvecKkux JOMOJHEHUH. Pa3nokeHHe ONpeAenuTeNs MO0 CTPOYKEe M 21032
cronOuy. IloHaTre npucoeqUHEeHHON MaTpullbl. TeopemMa 0 NPUCOEAUHEHHOR
Matpuie.

/Jlex/

3.8 CBo¥icTBa OIIpeIenuTems. JIT.1JI1.2 JI1.3J12.1
Teopema 00 onpenenuTene npousBeeHus 1ByX MaTpull. Teopema 06 oOpaTHOI JI2.2J12.3
MaTpHIIe. 2132
/Jlex/

3.9 Onpenenureny CeNUaIbHOTO BUA. JIT.1JI1.2 JI1.3J12.1
Onpenenurens BannepMoHia U HUPKYISHT. BeraucieHue o0paTHONH MaTpHUIIbI JI2.2J12.3
C IOMOUIBIO 3JIEMEHTAPHBIX [IPe0Opa3oBaHuil CTPOK. 01032
/J1ex/

3.10 |HeiictBus ¢ Mmatpuuamu. Pemenue 3anay. /IIp/ JI1.1J11.2 J11.3J12.1

J12.2712.3
0192
3.11 |Bpruucnenue onpezaenureneii. Pemenue 3anau. /Ilp/ JI1.1J11.2 J11.3J12.1
J12.2J12.3
2192
3.12  |O06parnas matpua.Perienue 3anau. /TIp/ JI1.1J11.2 J11.3J12.1
J12.2J12.3
21932
3.13  |Anropurm ["aycca Pemenue 3anau. /Ilp/ JI1.1J11.2 J11.3J12.1
J12.2712.3
0192
3.14  |KonrponbHas pabora Ne2. Pemenune 3anau. /I1p/ JI1.1J11.2 J11.3J12.1
J12.2712.3
0192
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MUWHOBPHAYKHN POCCHUI

\‘) ®denepanbHOE rocyJapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE
YUPEXACHUE BBICIICTO 00pa30BaHUs
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"NupopmanronHas 6e30IacHOCTh aBTOMAaTH3UPOBAHHBIX CHCTEM" HaIpaBiIeHHOCTH (Ipodmimo) crermanmsanys N 4 cTp. 6

"be30macHOCTh aBTOMAaTH3UPOBAHHBIX CHCTEM KPUTHUECKH BaXXHBIX 00bekToB" ®TBOY BO «Uenl'V»

Pa3nen 4. MHoro4jieHbl

4.1 CucteMbl TMHEWHBIX ypaBHEHUH. JIT.1J11.2 JI1.3J12.1
IlonsATHE pemeHns CUCTEMBI TMHEHHBIX ypaBHEHUI, COBMECTHBIE U J12.2J12.3
HECOBMECTHBIC CHCTEMBI. TeopeMa 00 3JIeMEHTapHBIX TPeoOpa30BaHHSIX. 2132
Anroputm ['aycca u ciiepctBus us Hero./Jlex/

4.2 MHoOrouneHsl OT OJHOTO HEU3BECTHOTO. JI1.1J11.2 J11.3J12.1
Teopema Kpamepa. [locTrpoenne xopiia MHOTOWIEHOB OT OJJHOTO JI2.2J12.3
HEU3BECTHOIO. 01032
/Jlex/

4.3 JlenMMOCTh MHOTOWICHOB. JI1.1 J11.2 J11.3J12.1
Komnbua 6e3 nenureneit Hyns. TeopeMa 0 IelIeHHH € OCTATKOM B KOJIbIIE JI2.2J12.3
MHOTOYJIEHOB U B KOJIBLE IIEJIBIX YHACEI. 21092
/Jlex/

4.4 Anroputm EBkimpa. JIT.1JI1.2 JI1.3J12.1
CBoMCTBa JEIUMOCTH MHOT'OYJIEHOB U IEIbIX yncelsl. Hanbonpimii o0mmii JI2.2 J12.3
JIeNUTENH ISl MHOTOWIEHOB, €r0 CBOMCTBA, anropuT™ EBkinaa ms 21932
MHOTOYJICHOB.

/Jlex/

4.5 Csoiictea HO/I. JI1.1 J11.2 J11.3J12.1
Teopema 0 JIMHEWHOM TIPEICTABICHUH HANOOJBIIETO OOIEro EIUTENs. JI2.2J12.3
B3anMHO nIpocThIe MHOTOYIEHBI U HX CBOKMCTBA. 01032
/Jlex/

4.6 HempuBoaumocTs MHOTOYJICHOB. JIT.1JI1.2 JI1.3J12.1
OcHoBHas TeopeMa apu(pMeTUKU MHOrowieHoB. IloHsTHe TPOU3BOJHOM J12.2J12.3
MHOTOWIeHA. TeopemMa 0 KPpaTHbIX MHOXKHUTEISIX MHOTOWIEHA U €T0 21032
pou3BOHOM. OT/eNeHNe KPaTHBIX MHOYKUTEJIEH MHOTOYJIEHA C TIOMOILBIO
anroputMma EBximna.

/Jlex/

4.7 Kopan MHOTOUNIEHOB. JIT.1JI1.2 JI1.3J12.1
Teopema besy. Cxema ['opuepa. Teopema o unciie KOpHEH 1 CTeIeH! JI2.2J12.3
MHOTOYJICHA. 01092
/Jlex/

4.8 Wurepnonsuuonnsle popmyist Jlarpanxka u HeroTona. JI1.1J11.2 J11.3J12.1
OyHKIIMOHAIBHOE 1 alre0panveckoe paBeHCTBO MHOTOWIEHOB. Teopema 00 JI2.2J12.3
0JIHO3HAYHOCTH 3aJaHus MHOTOYJIEHA CBOMMU 3HAYeHUSIMU. /JIex/ D152

4.9 MHorouseHsl OT HECKOJIBKMX HEU3BECTHBIX. JI1.1J11.2 J11.3J12.1
ITocTpoeHue Koiblla MHOIOYJIEHOB OT HECKOJIBKUX HEU3BECTHBIX. /JIeK/ J12.2J12.3

2192

4.10 |CumMeTpuvecKue MHOTOUJICHBI. JI1.1J11.2 J11.3J12.1
CuMMeTpHUEeCKHe MHOTOYJICHBI, (hopMyibl Buera. JI2.2J12.3
OCHOBHAsl TEOPEMa 0 CUMMETPUUECKUX MHOrowIeHax. /JIex/ 01 92

4.11 |IToctpoeHue pacHmIMpeHus mosl. JI1.1J11.2 J11.3J12.1
Teopema o cymniecTBOBaHWHM KOPHS HEMMPHUBOAUMOTO MHOTOWIEHA B HEKOTOPOM JI2.2J12.3
paclIupeHuy NoJIsl U cineAcTBue u3 Hee. /JIex/ 0192

4.12  |OcHoBHas Teopema anreOpbl MHOTOUJICHOB. JIT.1JI1.2 JI1.3J12.1
JlokazaTenbCTBO OCHOBHOM TEOpEMBI aJireOpbl MHOTO4JICHOB. /JIex/ JI2.2J12.3

2192
4.13  |KopHHU MHOTOYJICHOB. JIT.1JI1.2 JI1.3J12.1
PanuoHabHble KOPHU MHOTOWIEHOB HaJl IIOJIEM PAlMOHANbHBIX uuce. /JIex/ J12.2J12.3
21932
4.14  |Anropurm EBxuinna. Pemenue 3anau. /I1p/ JI1.1J11.2 J11.3J12.1
J12.2712.3
0192
4.15 |Kopuu mHOrouw1eHoB. Pemenue 3anau. /I1p/ JI1.1J11.2 J11.3J12.1
J12.2712.3
0192
4.16 |HenpuBomumocTb MHOTOWICHOB. Pemienue 3anau. /TIp/ JI1.1J11.2 J11.3J12.1
JI2.2J12.3
21932
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4.17 |Cummerpuueckue MHorouneHsl. Pemenue 3anau /IIp/ 1 2 JI1.1J11.2 J11.3J12.1
JI2.2J12.3
0192
4.18 |Konrponbnas padota Ne3. Pemenue 3anau. /I1p/ 1 2 JI1.1J11.2 J11.3J12.1
JI2.2J12.3
0192
Pa3znea S. Dx3amen
5.1 /Ox3amen/ 1 9 JI1.1J11.2 J11.3J12.1
JI2.2J12.3
0192

5.2 WNunBuayanbHO-KOHTAKTHAS pa0boTa: WHIMBUAYaJIbHBIC KOHCYJIBTAIINH, 1 3,3 | JI1.1J11.2 JI1.3J12.2
TeKymuil KoHTposb. /MKP/

Paznes 6. JIuHelinble NpOCTPaHCTBA U JIMHElHbIe IPe00pPa30BaHUs

6.1 BekropHble IPOCTpaHCTBA M NOANPOCTPAHCTBA. 2 2 JI1.1J11.2 J11.3J12.1
Ormpenenenne BEKTOPHOTO pocTpaHcTBa. [IpocTeiimue cBolicTBa BEKTOPHBIX JI2.2J12.3
npoctpancTs. OnpeseneHye NoAIPOCTPAHCTBA, OCHOBHBIE CBOMCTBA 01032
MOJIIPOCTPAHCTBA.

/Jlex/

6.2 JIuneitHast 3aBUCUMOCTD U HE3aBUCHUMOCTb. 2 2 JI1.1J11.2 J11.3J12.1
OnpeneneHne JTUHEHHON 3aBUCUMOCTH U JINHEHHOW HE3aBUCUMOCTH BEKTOPOB, JI2.2 J12.3
CBOMCTBa JIMHEWHO 3aBUCUMBIX M HE3aBHUCUMBIX BeKTOpOB. Kpurepuii 2132
JIMHEHHON 3aBUCUMOCTH.

/Jlex/

6.3 [TomHOE MHOKECTBO. 2 2 JI1.1J11.2 J11.3J12.1
Teopema 06 0OUMCTKE JIMHEHHO [TOJTHOIO MHOKECTBA, ONpeeIeHue oa3uca. JI2.2 J12.3
Teopema o BeIOOpE Oa3uca. 2192
/Jlex/

6.4 bazuc. 2 2 JI1.1J11.2 J11.3J12.1
Teopema o nononnenuu 1o 6asuca. Kpurepuii 6asuca. JI2.2J12.3
/Jlex/ 21 92

6.5 PasmepHoOCTS. 2 2 JI1.1J11.2 J11.3J12.1
OmnpezeneHne KOOpJMHAT BeKTOpa B 0a3uce, CBOHCTBA KOOPAWHAT BEKTOPA. JI2.2J12.3
Pa3mepHOCTE IpOCTpaHCTBA, TEOPEMA O PA3MEPHOCTH, CICACTBHS U3 HEE. 2132
/Jlex/

6.6 Marpuna nepexoza. 2 2 JIT.1JI1.2 JI1.3J12.1
Marpuua nepexosa, CBOMCTBA MaTpHLEBI epexoaa. TeopeMa 0 MOHOTOHHOCTH J12.2J12.3
pa3MepHOCTH OAIPOCTPAHCTB. 21032
/Jlex/

6.7 JIuneiinast obonouka. 2 2 JI1.1J11.2 J11.3J12.1
TeopeMa 0 mepecedeHUH MOMNPOCTPAHCTB. JIMHEitHas 000J04YKa, Teopema O JI2.2J12.3
JIMHEHHOH 000JI0UKe. 21092
/Jlex/

6.8 CyMMa HONPOCTPaHCTB. 2 1 JI1.1J11.2 J11.3J12.1
CyMMa TOAIPOCTPAHCTB, TEOpEMa O CyMME IOANPOCTPAHCTB. Teopema o JI2.2J12.3
Pa3MEPHOCTH CyMMBI IIOANIPOCTPAHCTB. 01032
/Jlex/

6.9 [Ipsimast cymma moampoCcTpaHCTB. 2 1 JIT.1JI1.2 JI1.3J12.1
Teopema o npsAMoil cymMMe NOANIPOCTPAHCTB. J{0MOIHEHNE K NOAIPOCTPAHCTBY, J12.2J12.3
TeopeMa O CYNIECTBOBAHUH JIOTIOJHEHUS K MOANPOCTPAHCTRY. /JIek/ 21 92

6.10  |Panr marpuus. 2 2 JI1.1J11.2 J11.3J12.1
Tpu moHATHS paHra MaTpuibl, TEOpeMa O paHre W d3JIEMEHTAPHBIX JI2.2J12.3
nipeoOpazoBanusx. /JIex/ 21 92

6.11 [Teopema Kponexepa-Kanemmm. 2 2 JIT.1JI1.2 JI1.3J12.1
Joxka3zarenscTBo TeopeMbl Kponekepa-Kanemnu. /Jlex/ J12.2J12.3

21 92
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6.12  |OngHOpOIHBIE CUCTEMBI JIMHEHHBIX YPABHEHHM. 2 2 JI1.1J11.2 J11.3J12.1
Teopema 00 ONMUCAHUM CTPYKTYPHI PEUICHUI CUCTEMBbI JIMHEHHBIX YpaBHCHHUI. JI2.2J12.3
Teopema O pa3MEpHOCTH MNPOCTPAHCTBA PELICHUNH CHCTEMBl JIMHEHHBIX 2132
OJIHOPOJHBIX YpaBHEHHUI. /JIek/

6.13  |JIuneiiHslil omepaTop. 2 2 JI1.1J11.2 J11.3J12.1
Onpenenenue JUHEHHOro omepaTropa, TeopeMa O CBOICTBaX JIMHEHHBIX J12.2J12.3
onepatopoB. Onepanuu HaJ JTHHEWHBIMH OIIEpaTOpPaMu, TEOPEMa O CBOKWCTBAX 2132
ornepaluil HaJl THHEHHBIMU OMEPaTOPaMH.

CBoiicTBa IMHEHHOTO OTepaTopa.
Teopema o 3agaHuu ITMHEHHOro oneparopa Ha 6asuce u Marpuueir. Teopema o
CBOWMCTBAaX MATPHI JITHEHHBIX oniepaTtopos. /JIek/

6.14  |®yHKIMOHAIBI U IPe0Opa30BaHusL. 2 2 JI1.1J11.2 J11.3J12.1

JIuneiinbie GyHkoHanbl. JInHElHbIE TpeoOpa3oBaHus MpocTpaHcTra. /JIek/ J12.2 J12.3
0192

6.15  |Marpuusl npeoOpa3oBaHU. 2 2 JI1.1J11.2 J11.3J12.1
Martpuupl JIMHEHHBIX TpeoOpa3oBaHUi B pasHbIX Oaszucax. OmnpeneneHue JI2.2J12.3
olpeeIuTeNsl MATPULBI JMHEHHOrO npeoOpa3oBaHus. /JIex/ 0192

6.16 |uBapmaHTHOCTD. 2 2 JIT.1 JI1.2 JI1.3J12.1
WHBapuaHTHBIC MOANPOCTPAHCTBA, CBONCTBA MHBAPHAHTHBIX MONPOCTPAHCTB. J12.2J12.3
XapakTepUCTHYECKUH MHOTOWICH JIMHEHHOro MpeoOpa3oBaHus, Teopema o 21032
XapaKTepUCTUYECKOM MHoOrouseHe. /JIex/

6.17 |CobOcTBEeHHBIE BEKTOPHI. 2 2 JI1.1J11.2 J11.3J12.1
Teopema I'amunbToHa-Kamu. CoOCcTBEHHBIC BEKTOPBI M COOCTBEHHBIC 3HAUCHUS, JI2.2J12.3
TeopeMa O HAaXO0XJEHUM COOCTBEHHBbIX 3HaueHMH. Teopema 00 OJHOMEpPHBIX 01032
WHBApUAHTHBIX MONpocTpaHcTBax./ JIek/

6.18 |IIpoctpancra u noanpocrpancTsa. Pemenue 3anau. /I1p/ 2 2 JI1.1J11.2 J11.3J12.1

J12.2712.3
0192
6.19  |3aBUCHMOCTb U HE3aBUCHUMOCTb CUCTEMBI BEKTOPOB. Pemenue 3anay. /I1p/ 2 2 JI1.1J11.2 J11.3J12.1
J12.2712.3
0192
6.20 |basuc u pasmepHocTb. Pemenne 3anau. /Tlp/ 2 2 JI1.1J11.2 J11.3J12.1
J12.2J12.3
21 92
6.21  |Jluneiinbie oOonouku. Pemenue 3anay. /IIp/ 2 2 JI1.1J11.2 J11.3J12.1
J12.2J12.3
2192
6.22  |Konrponbnas padota Ne4. Pemenue 3anau. /I1p/ 2 2 JI1.1J11.2 J11.3J12.1
J12.2712.3
0192
6.23  |Panr marpunsl\. Pemmenue 3amay. /TIp/ 2 2 JI1.1J11.2 J11.3J12.1
J12.2J12.3
2192
6.24  |OpHoponHbie cucteMsl. Pemenue 3aaau. /TIp/ 2 2 JI1.1J11.2 J11.3J12.1
J12.2J12.3
21932
6.25  |Snpo u oOpa3 nuHeiHOTrO oneparopa. Pemenue 3anay. /IIp/ 2 2 JI1.1J11.2 J11.3J12.1
J12.2712.3
0192
6.26  |Marpuupsl auHeiiHOTO peodpa3oBanus. Pemenue 3anay. /TIp/ 2 2 JI1.1J11.2 J11.3J12.1
J12.2712.3
0192
6.27 |CoOcTBeHHBIC 3HAUYCHUS U BeKTOPBI. Perienue 3amay. /TIp/ 2 2 JI1.1J11.2 J11.3J12.1
J12.2J12.3
21932
6.28 | dumaroHamm3yemocTh onieparopa. Pemenue 3anau. /IIp/ 2 2 JI1.1J11.2 J11.3J12.1
J12.2J12.3
21932
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6.29  |KonrponbHas pabora No5. Pemenne 3anau. /I1p/ 2 2 JI1.1J11.2 J11.3J12.1
J12.2712.3
0192
6.30  |JIuHeitHbIe MPOCTPAHCTBA U JIMHEWHBI NpeobpazoBanus /Cp/ 2 6,9 | JI1.1 J11.2 JI1.3J12.1
J12.2J12.3
21932
Paznen 7. 6. IlpocTpaHcTBa €O CKANSPHBIM MPOU3BeEAeHUEM

7.1 IIpocTpancTBa CO CKANSIPHBIM MPOU3BEIACHUEM. 2 2 JIT.1 JI1.2 JI1.3J12.1
CBolicTBa IPOCTPAHCTBA CO CKaJLSIpHBIM IpousBeneHHeM. Teopema Komm- J12.2J12.3
bynsikosckoro-IIIBapua. /JIex/ 21 92

7.2 OpTOroHaILHOCTb. 2 2 JI1.1J11.2 J11.3J12.1
CaoticTBa HOpMBI BekTOpa. OpTOTOHAIBHOCTH BEKTOPOB M HOIMPOCTPAHCTB, JI2.2J12.3
TeopeMa 00  OpPTOTOHAIBHBIX ~ MHOXKECTBAX  BEKTOPOB,  MpoLecc 01032
oproronanu3anun ['pama-lImuzara.

/J1ex/

7.3 CBoiicTBa OPTOrOHAIBHOCTH. 2 2 JI1.1J11.2 J11.3J12.1
OproroHanbHOE JOIMOJHEHUE, TeopeMa 00 OPTOTOHAJIBHOM JIOTIOJHCHHUH. JI2.2J12.3
Teopema 0 cBA3U MeXTy OPTOHOPMUPOBAHHBIMU 0a3lcaMU B IIPOCTPAHCTBE CO 01032
CKaJISIPHBIM IIPOU3BEICHUEM.

/Jlex/

7.4 ComnpspkeHHOe npeoOpa3oBaHue. 2 2 JI1.1J11.2 J11.3J12.1
Teopema o nuHEHHOM (YHKIMOHAJE HA MPOCTPAHCTBE CO CKAJISPHBIM JI2.2J12.3
npousBeeHreM. Teopema CyIiecTBOBaHUS CONPSKEHHOTO MPeoOpa3oBaHMsL. 21092
/J1ex/

7.5 ComnpspkeHHOe peoOpa3oBaHue. 2 2 JI1.1J11.2 J11.3J12.1
Teopema o cBoiicTBaX CONpsKEHHBIX NpeoOpazoBanuii. Teopema o MaTpuiie JI2.2J12.3
COIPSDKEHHOTO PeoOpa3oBaHusl. 21092
/J1ex/

7.6 HopmaineHblie npeoOpa3oBaHusl. 2 2 JIT.1J11.2 JI1.3J12.1
TeopeMa 0 COOCTBEHHBIX BEKTOPAX U COOCTBEHHBIX 3HAYEHHUSX HOPMAIbHOIO J12.2J12.3
npeoOpazoBanus. KpuTepuil  coxpaHeHHs  CKaJISIPHOTO  MPOHU3BEICHHS 21032
JMHEHHBIM IIPE0OpPa30BaHUEM.

/J1ex/
7.7 Optoronanbhble 0a3zucel. Pemenue 3anau.  /Ilp/ 2 2 JI1.1J11.2 J11.3J12.1
J12.2712.3
0192
7.8 OptoronansHoe fgononHenue. Pemenue 3agay. /I1p/ 2 2 JI1.1J11.2 J11.3J12.1
J12.2712.3
0192
7.9 ComnpspkeHHble mpeoOpa3oBanus. Pemenne 3amau. /Tlp/ 2 2 JI.1J11.2 J11.3J12.1
J12.2J12.3
21932
7.10  |IIpoctpaHcTBa cO CKalIpHBIM Mpou3BeaeHueM. /Cp/ 2 6,9 | JI1.1 J11.2 JI1.3J12.2
JI2.3
Pa3znen 8. 7. KBagpaTtuunbie ¢popMbl
8.1 KBanpatuunsie popMBl. 2 2 JIT.1 JI1.2 JI1.3J12.1

JIBa noHsTHS KBagpaTHUHON (HopMbI (KaK (YHKIMU U KaK MHOTOYJICHA), CBSI3b
MeXy HUMHU. TeopeMa 0 MaTpHile KBaJpaTUYHOUH (OPMBI.
/Jlex/

J12.2J12.3
01092
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8.2 Kanonuyeckuii BUJ KBagpaTU4HON (GOPMBI. 2 2 JI1.1J11.2 J11.3J12.1
Teopema Jlarparka 0 MPHUBEICHUU KBAJAPATUYHON (POPMBI K KAHOHHUECKOMY JI2.2J12.3
Buny. Teopema o mpuBeAeHUU KBaApaTUUHON (HOPMBI K TMarOHAIbHOMY BUIY C 01032
MOMOIIBI0 TIepexoja K OPTOHOPMHPOBAaHHOMY Oasucy. 3aKOH WHEpPIHH
KBaJIpaTUUHBIX (GopM.

/Jlex/

8.3 Kputepun. 2 2 JI1.1J11.2 J11.3J)12.1
JIuneiinas knaccudukauus kBagpaTuuHslx ¢opM. Kpurepuil nonoxxurenpHoi J12.2J12.3
OTNpEeNIeNIEHHOCTH KBaapaTuyHbIX popm. Kpurepuii CunbBectpa. 21032
/Jlex/

8.4 Anropurwm Jlarpanxa. Pemenune 3anau. /TIp/ 2 2 JI.1J11.2 J11.3J12.1

JI2.2J12.3
01 92
8.5 Kontponbnas padota Ne6. Perrenue 3amay. /TIp/ 2 2 JI.1J11.2 J11.3J12.1
J12.2J12.3
01 92
8.6 Ksagparuunsie dopmsl. /Cp/ 2 6,9 |[JI1.1J11.2 JI1.3J12.2
J12.3
Paszpen 9. Dx3amen
9.1 /Ox3amen/ 2 36 [ JI1.1J11.2 JI1.3J12.1
J12.2J12.3
01 92

9.2 WHnuBuayanbHO-KOHTaKTHas paboTa: HHIAMBUIYalbHbIE KOHCYJIbTALlUHM, 2 3,3 [JIL.1JI1.2 JI1.3J12.2

TeKynmii KoHTpoJb. /MKP/

6. ®°OHJI OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BH/I0B OLIEHOYHBIX CPeICTB

KonrponbHas paboTta.
Iepedens BOpoCoOB K SK3aMEHY.

6.2. TunoBbie KOHTPOJIbHBIC 3aJaHUA M HHbI€ MAaTEPUAJIBI 1JI Te](yllleﬁ aTrecranmuu

Bomnpocs! 151 caMOKOHTPOJISL

. Anrebpanueckue onepanyun. AcConnaTuBHbIE, KOMMYTAaTHBHBIE ONEPAINH, HEUTPATbHBIE SJIEMEHTHI.

. OnpeneneHue Tpymniisl, IpUMepPbI IPYIII, CBOMCTBA IPYIIIbI, CHMMETPUYECKasl IPyIIIIa.

. Onpenenenue Konblia, IpUMEpPbI KOJIeL.

. Onpenenenue nois, npuMepsl noneil. Xapakrepucruka nois. Teopema 0 XapaKTEpPUCTUKE.

. Tpuronomerpuyeckas popma KOMILICKCHOTO 4yKcia, popmyia Myaspa.

. [IpousBenenune matpui. Teopema o CBOWCTBaX MPOU3BEACHUS MATPHII.

. Ilonsitue obparumoctu MaTpuLl. [Ipumepsl 0OpaTUMBIX U HEOOPATUMBIX MaTpHL] HaJ KoiabLiaMu. Teopema o cBoicTBax 00paTUMBIX
MaTpHlil.

8. JlBa ompezeneHus ONpeNeaIuTes U UX PaBHOCUIBHOCTb.

9. MuHoOpH! 1 anreOpandeckue NOMOJHEHUs. Teopema 0 CBOMCTBAaX alreOpanvyecKux IOMOJHEHUH. PasnoxkeHue onpenenuTens 1o
CTPOYKE U CTOJIOLY.

10. Onpenenurens BannepMonaa u MUPKYISHT.

11. Beruucnenue oOpaTHOM MaTpPULIbI ¢ IOMOLIBIO 3JIEMEHTAPHbIX NIpeoOpa3oBaHuil cTpok. O60CHOBaHUE METOA.

12. Anroputm I'aycca u ciencTBust U3 Hero.

13. Teopema 0 JEIEHUU C OCTATKOM B KOJIbIIE MHOTOYJIEHOB U B KOJbLE LEJIbIX YUCEIL.

14. Kopuu mHorouwrenoB. Teopema be3y. Cxema ["opuepa.

15. Onpenenexue JIMHEHHOrO OLEpaTopa, TEOPEMa O CBOMCTBAX JIMHEIHBIX ONEpaTOpOB.

16. Oneparun HaJ IVMHEHHBIMU OTIEpaTOpaMHy, TeOpeMa O CBOMCTBAX OTEpaIfii HaJl TMHEHHBIMU OIepaTOpaMH.

17. TeopeMa o 3aaHuU JIUHEIHOrO onepaTropa Ha 6a3zuce U MaTpulei.

18. CoOcTBeHHBIE BEKTOPBI M COOCTBEHHbBIE 3HAYCHHUS, TEOPEMA O HAXOXKACHUH COOCTBEHHBIX 3HAYCHHIA.

19. IlpocTpaHCTBa CO CKALIPHBIM IPOU3BEACHUEM, IPOCTEMIINE CBOIICTBA TAKUX IPOCTPAHCTB.

20. Teopema Kommu-bynsikosckoro-11IBapma.

21. OpTOroHanbHOCTb BEKTOPOB U MOJANPOCTPAHCTB, TEOPEMA 00 OPTOrOHAIBHBIX MHOXKECTBAX BEKTOPOB, IPOLIECC OPTOrOHAIN3ALUN
I'pama-lImuara.

22. Jlpa NOHATHA KBaJpaTHYHOH (GOpMBI (KaK QYHKLIUY U KaK MHOTOUIEHA), CBA3b MEXy HUMU.

23. Teopema 0 IPHUBEICHUH KBaAPATUUHOH (GOPMBI K IMaroHaJIbHOMY By C IOMOIIBIO ITEpexo/1a K OPTOHOPMHUPOBAHHOMY Oa3HCy.
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OCHOBHBIE THUIIBI 33714

Cl0XUTb, YMHOKUTb Ha YUCJIO, NEPEMHOKUTh MAaTPHUIIBL.

BbIuncnuTh onpeAenuTend BTOPOro, TpETbero NopsAKOB, N-Io HOPs/Ka CIELHUAIbHOIO BUAA.

Haiitu oOpaTHyto MaTpuiry.

Pemuth cucreMy nuHEHHbIX ypaBHEeHuUil o popmynam Kpamepa, ¢ momouipio o6paTtHol, MerogoM I'aycca.
BhINOAHUTE Onepaluy HaJ KOMIUIEKCHBIMU YUCIaMU (CI0XKEHHUE, YMHOXKEHUE, JEJICHUE).

Haiitu Tpuronomerpudeckyto GopMmy KOMILIEKCHOTO YHCTIA.

Bos3BecTH B cTeNeHb U U3BJI€4b KOPEHb U3 KOMIIJIEKCHOIO YHCIIA.

[IpoBepuTh MMHEHHYIO 3aBUCUMOCTb, HE3aBUCUMOCTb CUCTEMbI BEKTOPOB.

Beinenuts 6a3y cucTeMbl BEKTOPOB.

Haiiti panr maTpuus.

Haiitu ¢pyHAaMEHTaIbHYIO CUCTEMY PELIEHUN OJHOPOJHOM CUCTEMBI IMHEHHBIX ypaBHEHUI.

Haiitu Matpuily nepexosia OT OHOTO 0a3uca B Ipyromy.

Haiitn MaTpuiy nuHeiiHOrO oneparopa.

Haiitu coGcTBEeHHBIE BEKTOPBI M COOCTBEHHBIC 3HAYCHHUS JIMHEHHOTO OTeparopa.

BbluncnuTh cKamsipHOE NPOU3BEACHUE BEKTOPOB B €BKIUJIOBOM U YHUTAPHOM BEKTOPHBIX IpocTpaHcTBax. HailTu niuHy BekTopa.
[TpuBecTu kBagpaTHYHYIO HOPMY K KAHOHHYECKOMY BHIY.

6.3. TunoBble KOHTPOJIbHBbIE€ BONIPOCHI U 3aJaHUA JJIsA l'lpOMe)RyTO'—lHOﬁ aTrecTalnuun

Bormpocsr k sk3ameny 1 cemectp

. AnreGpanydeckue onepaunu. AcCouMaTuBHbIE, KOMMYTaTUBHBIE OIlepaliy, HEUTPaIbHbIE 3JIEMEHTHI.

. OnpeneneHue TPyNIIsl, IPUMEPHI TPYIII, CBOMCTBA IPYIIIBI, CHMMETPHUECKas IPyIIa.

. Onpenenenue KobLa, IPUMEPHI KOJIEL.

. Omnpenenenyre nosi, MpUMepHI mosel. XapakTepucTrka mois. Teopema o XapaKTepUCTHKeE.

[TocTpoenue mosist KOMIUIEKCHBIX YHCE.

. CBolicTBa conpsiKeHNEe KOMIUIEKCHBIX YHCEll.

. Tpuronomerpuyeckas popmMa KOMILIEKCHOTO 4yKcia, popmyia Myaspa.

. KopHn u3 xoMmiekcHOro ymcia, TeopeMa 0 KOpHAX U3 €IHHHIIBL.

. IloHsTHs MaTpuIbl, ONepalyuu Haja MaTpulaMu. Teopema O CBOMCTBaX CJIO0KEHHUS MAaTPHULl U YMHOXXEHHS MaTpPHUIbl Ha DJIEMEHT
KOJIBLIA.

10. ITpousBenenne matpuil. Teopema o cBOcTBaX NPOU3BEACHUS MATPHIL.

11. ITousTre obparuMoctu Matpuil. [IpuMepbl 0OpaTUMBIX U HEOOPATHUMBIX MATPHIL HaJ[ KOJIblIaMH. TeopeMa 0 CBOMCTBAaX 00paTUMbIX
MaTpHIlL.

12. Jloka3atk, 4TO 0OpaTHUMBbIC MATPHUIIBI HAJ] KOJIBLIOM 00Pa3yIOT TPYIITY [0 YMHOKEHHIO.

13. TTonsiTue TpaHCIIOHUPOBAHUS MaTpUIlbl. TeopeMa 0 CBOMCTBAX TPaHCIIOHUPOBAHMS MaTPHIL.

14. IloHATHS NOACTAaHOBKHU U MEPECTaHOBKU. YETHOCTD MEPECTaHOBOK U MOJICTAaHOBOK. Jl0Ka3aTh, YTO TPAHCIIO3UIIMS MEHSIET YETHOCTD
MIEPECTaHOBKH.

15. JIBa onpeneneHus onpeneuTeNs U UX PaBHOCUIBHOCTb.

16. Teopema 006 onpeaenuTesie TPAHCIOHUPOBAHHON MaTpuIlbl. O paBHOIPaBHH CTPOK U CTOJIOLIOB B OMPEIEIUTEIIE.

17. Teopema 06 onpenenuTene nojaypacnaBileiicss MaTpHUIIbL.

18. Teopema 00 onpenenuTene TPEyroabHOH MaTPHUIIBL.

19. Teopema 0 KOCOCUMMETPUYHOCTY ONPEICTUTEN.

20. Teopema 0 TUHEHHOCTH OMPEACITATEISL.

21. MuHops! 1 anrebpanyeckue AONOJIHEHHUs. TeopemMa 0 CBOWCTBax ajaredpandeckux JIOMoJHEeHUH. PaznoxeHue onpenenuTens 1mno
CTPOYKE U CTOJIOIY.

22. ITonsiTue npucoeMHEHHON MaTpullbl. TeopeMa o NpUCOeANHEHHOW MaTpHLIE.

23. Teopema 00 onpeaenuTeie MPOU3BEACHUS IBYX MaTPHIL.

24. Teopema 06 0OpaTHOI MaTpHLe.

25. Onpenenurens BangepMonaa u MUPKYIISHT.

26. Beluncnenue oOpaTHOM MaTpULIbl ¢ IOMOLIBIO 3JIEMEHTAPHbIX NIpeoOpa3zoBaHuil cTpok. OOGOCHOBaHUE METOA.

27. TloHsiTue pelieHus CUCTEMbl JIMHEWHBIX YpaBHEHHH, COBMECTHBIE M HECOBMECTHBIC CHCTEMBI. TeopeMa 00 3JIeMEHTapHBIX
peoOpa3oBaHUsX.

28. Anroputm ['aycca u ciencTBus U3 HEro.

29. Teopema Kpamepa.

30. ITocTpoenne KOIbIIa MHOTOUJICHOB OT OJHOTO HEM3BECTHOTO.

31. Konbua 6e3 nenuteneit Hyis. IIpumMepst.

32. TeopeMa O JIelI€HHH C OCTATKOM B KOJIbIIE MHOI'OWJICHOB U B KOJIbIIE LIEJIBIX YHCEIN.

33. CBoiicTBa A€IMMOCTH MHOTOYWIECHOB U LIEJIBIX YUCEIL.

34. HanOomnbIuuit 001K 1EMUTENb 115l MHOTOYICHOB, €r0 CBOMCTBA, aNropuT™ EBKIIMAA A1 MHOTOUJICHOB.

35. Teopema o JIMHEHHOM NPENCTABICHUN HAUOOIBUIETO OOIIEro JeIUTEIs.

36. B3anMHO mpocThie MHOTOYJICHBI ¥ X CBOWCTBA.

37. HenpuBoJuMOCTh MHOTOYJICHOB, OCHOBHAs TeopeMa apu(METHKNA MHOTOUICHOB.
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38. IloHATHEe NPOU3BOAHON MHOrowlieHa. Teopema O KpaTHbIX MHOXMTEISIX MHOTOWIEHA U €ro Npou3BoAHOU. OTaeneHue KpaTHbIX
MHOXHTENEH MHOTOWIeHa ¢ IOMOLIbI0 anropurma EBkina.

39. Kopuu mMHorounenoB. Teopema be3y. Cxema I'opaepa.

40. Teopema 0 uncie KOpHEH U CTEIIEHN MHOTOWIEHA.

4]. OyHKIMOHANBHOE U alreOpanvyeckoe PaBEeHCTBO MHOTOWIEHOB. TeopeMa 00 OJHO3HAUHOCTU 3afaHUs MHOIOYIEHa CBOMMU
3HAYEHUSIMHU.

42. Nnrepnonsiunonnbie popmyiisl Jlarparka u HeroToHa.

43. PemieHue ypaBHEHUil TpeTbell U YETBEPTOM CTENECHU.

44. TTocTpoeHue KoJblla MHOIOUJIEHOB OT HECKOJIbKUX HEN3BECTHBIX.

45. CumMeTpHyecKUe MHOTO4IeHbl, popMyiisl Buera.

46. OcHOBHas TeOpeMa O CHMMETPHUIECKUX MHOTOWIECHAX.

47. TeopeMa O CyLIECTBOBAHUM KOPHS HEIIPUBOAUMOI0 MHOTOUJIEHA B HEKOTOPOM PaCLIMPEHUH MOJIS U CIEJCTBUE U3 HEe.

48. OcHOBHas TeopeMa aJre0pbl MHOTOYJICHOB.

49. PanmoHaybHblE KOPHU MHOTOYJICHOB HaJI MIOJIEM PAallMOHAIBHBIX YHCEIL.

Bormpocsr k sk3ameny 2 cemectp

50. Onpeznenenue BEKTOPHOTO pocTpaHcTBa. [Ipocreiie CBOWCTBA BEKTOPHBIX IIPOCTPAHCTB.

51. Onpenenenue noANpOCTPaHCTBA, OCHOBHBIE CBOHCTBA MOAIPOCTPAHCTBA.

52. OnpezneneHue TUHEHHON 3aBUCUMOCTH M JIMHEHHONW HE3aBHCHMOCTH BEKTOPOB, CBOMCTBA JIMHEHHO 3aBHCHMBIX U HE3aBUCHUMBIX
BEKTOPOB.

53. Kpurepuii TMHEHHOI 3aBUCUMOCTH.

54. Teopema 00 04UUCTKE JTMHEHHO IIOJIHOIO MHOXKECTBA, OIpeieieHue Oa3uca.

55. Teopema o BbIOOpE Oa3uca.

56. Teopema o 10MOJIHEHUH J10 Oa3uca.

57. Kpurepuii 6a3uca.

58. Onpeznenenue KOOpAUHAT BeKTOpa B Oas3uce, CBOMCTBA KOOPAUHAT BEKTOPA.

59. Pa3aMepHOCTH MPOCTPAHCTBA, TEOPEMA O PA3MEPHOCTH, CIECICTBUS U3 HEE.

60. Marpuua nepexo/a, CBOHCTBa MaTPHUIIbI IEPEX0a.

61. Teopema 0 MOHOTOHHOCTH Pa3MEPHOCTH MOANPOCTPAHCTB.

62. Teopema 0 nepeceueHu NOANPOCTPAHCTB.

63. Jluneitnas 000J104Ka, TEOpeMa O JIMHEHHON 000JI0UKe.

64. CymMa HOANPOCTPaHCTB, TEOpEMa 0 CyMME MOAIPOCTPAHCTB.

65. Teopema o0 pa3MepHOCTH CYMMBI TIOJIPOCTPAHCTB.

66. [IpsiMast cymMMa OANPOCTPAHCTB, TEOpEMa O MPSIMOI CyMMe MOIIPOCTPAHCTB.

67. JlomonHeHNe K MOANPOCTPAHCTBY, TEOpPEMa O CYIIECTBOBAHHUH JIONIOIHEHHUS K MTOIPOCTPAHCTBRY.

68. [IpsiMasi cyMMa pOCTPaHCTB, TEOpEMa O MPSIMOI CyMMe NPOCTPAHCTB.

69. Tpu MOHATUS paHTa MAaTPHIBI, JOKA3aTh, YTO CTPOUHBIM PAHT MATPHUIBI HE M3MEHSETCS IPU 3JIEMEHTapHbIX NPeoOpa3oBaHMUAX
CTPOK.

70. JlokazaTh, 4YTO CTOJOILOBBIH PAHT MAaTPHUIIBI HE U3MEHSETCS MPU 3JIEMEHTAPHBIX IPE0OPa30BAHUAX CTOJIOIOB.
71. JlokazaTh, 4YTO CTPOUHBIN paHI MATPULBI HE U3MEHSETCS MPH AIEMEHTAPHBIX IPe0OpPa30BaHUIX CTOJIOLOB.
72. JlokazaTh, 4YTO CTOJOIOBBIH PAHT MAaTPHUIIBI HE U3MEHSETCS MPU 3JIEMEHTAPHBIX PEe0OPa30BaHUAX CTPOK.

73. JlokazaTh, 4YTO CTOJOLOBBIM PaHT MaTPUIIbI PABEH CTPOYHOMY paHTy MaTpHIIbL.

74. [lokazaTh, 4TO IIPH DIIEMEHTAPHBIX NPE0OPa30BaHUAX CTPOK MUHOPHBIH PaHT MaTPHUIIBI HE MEHSCTCS.

75. Teopema Kponekepa-Kanemu.

76. TeopeMa 00 OMHUCAHUU CTPYKTYPBI PEIICHHI CHCTEMbI JINHEHHBIX YPaBHCHUU.

77. Teopema 0 pa3MEpHOCTH IIPOCTPAHCTBA PEIICHUH CUCTEMbI IMHEHHBIX OJTHOPOAHBIX YpaBHEHHH.

78. Onpezenenue TMHEHHOTO ONepaTopa, TeopeMa 0 CBOWCTBAX JIMHEHHBIX OIIEPaTOPOB.

79. Oneparuu HajJ TUHEHHBIMH OIIEPATOPAMHU, TEOPEMa O CBOMCTBAX ONepanuid HaJ JTMHEHHBIMH ONEPaTOPaMHU.
80. Teopema o 3a1aHUHM JIMHEHHOTO Oreparopa Ha 0a3uce U MaTpULEH.

81. Teopema o cBoiicTBaxX MaTpUI] INHEHHBIX ONIEPATOPOB.

82. JIuneiinple GpyHKIMOHATBIL.

83. JIuneitnpie mpeoOpa3oBaHMs IPOCTPAHCTBA.

84. MaTpuLb! JIMHEHHBIX IpeoOpa3oBaHuil B pa3HbIX Oa3ucax.

85. Onpenenenue onpeaeuTeNss MaTPUIbl JIMHEHHOTO MPeoOpa3oBaHus, A0Ka3aTh, YTO OMPEICIUTENb JHHEHHOTO MpeoOpa3oBaHus
oIpe/ieIeH KOPPEKTHO.

86. llnBapraHTHBIE TOAIPOCTPAHCTBA, CBOMCTBA MHBAPHUAHTHBIX MOAMPOCTPAHCTB.

87. XapakTepucTHYeCKU MHOTOWIEH JIMHEWHOT0 IIpeo0pa3oBaHus, TEOpEMa O XapaKTEPUCTHUECKOM MHOTOUJICHE.
88. Teopema "'amunbrona-Komu.

89. CobcTBEHHBIE BEKTOPHI 1 COOCTBEHHBIE 3HAYECHHUS], TEOPEMA O HAXOXKJAECHNUH COOCTBEHHBIX 3HAUECHHIA.

90. Teopema 00 OJTHOMEPHBIX HHBAPHAHTHBIX MOIPOCTPAHCTBAX.
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91. loxa3aTb, 4TO COOCTBEHHbIE BEKTOPbI, COOTBETCTBYIOLINE PA3INUHbIM COOCTBEHHBIM 3HAUCHUSIM JIMHEHHO HE3aBUCUMBL.

92. IlpocTpaHCTBa CO CKAJISIPHBIM IPOU3BEICHUEM, IPOCTEHUIITNE CBOUCTBA TAKMUX MPOCTPAHCTB.

93. Teopema Komn-bynskosckoro-11IBapia.

94. CoiicTBa HOPMBI BEKTOpA.

95. OpTOroHaJILHOCTh BEKTOPOB U IOAIPOCTPAHCTB, TEOpPEMa 00 OPTOrOHAIBHBIX MHOXKECTBAX BEKTOPOB, IIPOLIECC OPTOrOHAIN3ALUN
I'pama-lImunra.

96. OpTOroHaNBHOE JOTOJHEHHE, TeOpeMa 00 OPTOTOHAIEHOM JIOTIOIHEHHH.

97. Teopema 0 CBSI3U MeXy OPTOHOPMHUPOBAHHBIMU 0a3lCaMU B IPOCTPAHCTBE CO CKAILSIPHBIM IIPOU3BEICHUEM.

98. JIuneitHpie (hyHKIIMOHANBI, TEOPEMa O JITHEWHOM (YHKIIMOHAJIEC Ha TIPOCTPAHCTBE CO CKAISPHBIM MPOU3BEICHHEM.

99. ConpsixkeHHOE IIpeoOpa3oBaHue, TEOPeMa CYIIECTBOBAHUS COIPSLKEHHOIO IPeoOpa3oBaHuUsL.

100. Teopema 0 cBOWCTBaX CONPSIKEHHBIX ITPEOOPa30BaAHH.

101. Teopema o MaTpule CONPSHKEHHOTO IPE0OpPa30BaHuUsl.

102. HopmanbHbie ipeoOpa3oBaHusi, TeOpeMa 0 COOCTBEHHBIX BEKTOPAaX U COOCTBEHHBIX 3HAUCHHUSX HOPMAIILHOTO MPeoOpa30oBaHusl.
103. Kpurepuii coxpaHeHHsI CKaJSIPHOTO NPOU3BEIEHHUS IMHEHHBIM IPpe00pa30BaHUEM.

104. JIBa oHsTHS KBaAPaTUIHOH (HopMbI (KaK QYHKIMH M KaK MHOTOYJICHA), CBS3b MEKAY HUMH.

105. Teopema o MaTpuLe KBaApaTU4HON GOPMBIL.

106. Teopema Jlarpanka o pUBEICHUN KBAJAPATUYHOM (OPMBI K KAHOHMYECKOMY BUJTY.

107. Teopema o npHUBeIeHUU KBaAPaTUUHON (POPMBI K AUArOHAIBHOMY BUJly C IOMOLIBIO I€PEX0/ia K OPTOHOPMUPOBAHHOMY Oa3uCy.
108. 3akoH WHEPIMU KBaAPATUIHBIX POPM.

109. Jluneiinas knaccudukanys KBaApaTHUHbIX GopM.

110. Kpurepwuii monox)HUTeNbHOM ONMPEIeICHHOCTH KBAIPATUHYHBIX QOPM.

111. Kpurepunii CunbsecTpa.

6.4. Kputepuu oneHuBaHus

®DoHJ OLIEHOYHBIX CPEACTB MPEACTaBIAET CO00I KOMIUIEKC KOHTPOIBHBIX PA0OT M 9K3aMEHAlMOHHbIE OMIIETHI, KOTOPBIE IIO3BOJISIOT
OLICHHUTH PETYISAPHYIO paboTy CTYJCHTA, HAIIPABICHHYIO HAa (POPMHUPOBaHNE KOMIIETSHIIUI U JOCTHKEHHE IUTaHUPYEMBIX PE3YJIbTaTOB
00yueHHS.

B xone u3y4yeHus AMCHUIUIMHBI «AreOpa» CTYIEHT IOJDKEH BBINOJHHUTH 6 KOHTPOJBHBIX paboT: B 1 u 2-M cemectpe — mo 3
KOHTPOJIbHBIC paboThI. B kaknom cemecTpe caaéres sk3ameH. Kakaas U3 KOHTPOJIBHBIX paboT onieHuBaercs B 20 6amios. Hapyiienue
CpPOKOB 0€3 yBa)XMTEJIbHOW MPUYMHBI BEJIET 32 COOOH CHIKEHME OaJIJIOB 32 KOHTPOJIbHYIO paboTy Ha 2 Gayuia 3a KaXIyl0 HEAEIro
3a7EPIKKH.

Burnets! ay1st 9k3aMeHa conepikaT 4 3amanus (2 MPakTHUECKUX 3a0a4H U 2 TEOPETUUESCKUX BOMPOCA). 32 KXKI0€ BBIITOJTHEHHOE 33/1aHHE
OuiieTa CTyIEHT MOXET MOJIy4UTh OT 2 10 5 GayuioB. Ecnu 3a7iaHue BBINOJIIHEHO MPaBUIIBHO, TO OHO OlleHWBaeTcs 5 Oamnamu. Ecnmu
3ajlaHKe BBIMOJIHEHO C OIIMOKaMU, TO OaUTbl CHIKAIOTCS B 3aBHCUMOCTH OT KOJIMUECTBA AOMYIICHHbBIX oIHO0K. Ecu fomyrieHa oaHa
omunOKa, TO 3JaHUe OlLEHUBAeTCs 4 OajylaMu, JOMYIICHBI JBe OMIMOKH — 3 Oayuiamu, JOMYIIeHbI TpH OnOkKu — 2 Oamtamu. Eciu
3aJlaHie BBITIOJIHEHO YACTHYHO, W BBITIOJIHCHHAs YacTh 3aJaHUsl HE CONEPXKUT OIIMOOK, TO OHO oueHuBaercs 2 Oamwtamu. Ecnn
JIOMyIIEHO OoJiee TpexX OMMOOK B 33JaHIH WM CTY/ACHT BHINOJIHII MEHEE TPETH 3aaHusl U3 OniieTa, TO 3a Hero oH nosrydaeT 0 6ayuios.

HaunmeHoBaHUe OLIEHOYHOTO cpecTBa MakcHMabHOE KOJI-BO 6aJLI0B
buner k 3k3aMeHy 20
Koutpomnbhas pabora 20

B Teuenue yueOHOro ceMecTpa CTYICHTHI 3a KaKblil BUJ paOOoThI 1oJy4aroT O0aisl. FIToroBas oleHKa CKJaIblBaeTcs U3 CyMMbI
0aJyIoB, MOTYYSHHBIX B CEMECTPE, U 32 OTBET Ha dK3aMeHe. 3aTeM IOJy4eHHasi cyMMa 0aJlIoB IIEPEBOJUTCS B OLICHKY, COTJIACHO
nosioxenuto o bPC. Ilpu 3ToM omyckaercsi nojry4yeHrue CTyIeHTOM aBTOMaTHYECKON OLEHKH TOJIBKO 0 pe3yabTaraM paboThl B
ceMecTpe.

CBojiHast TaONIUIA PEUTHHTA YCTIEBAEMOCTH
Ne TlepedeHb KOHTPOJIBHBIX MEPONPUATHI B ceMecTpe MakcuManbHOe K0J1-Bo OasioB

1 KoHTpomnbHbIe paboThI 60
2 AkTuBHas paboTa Ha 3aHATUSAX B TEUCHHE ceMecTpa 5

3 TocemaemMocTb (Bce 3aHATHS) 5
4 BrinoJiHEHHE BCEX JIOMAIIHUX 3aJaHHI 10
Hroro 80

Kputepuu onieHuBaHus 9K3aMeHa:

Ne i/t HaGpaHnnble 6auibt Ornenka

1 Menee 60 HEYJIOBJIETBOPUTEIHHO
2 61 —-74 YIOBJIETBOPUTEILHO

3 75 -90 XOpOIIO

4 91 -100 OTJINYHO
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7. YHEBHO-METOJMYECKOE 1 UTH®OPMAIIMOHHOE OBECHEYEHHUE JTUCHUIIJIMHBI (MOAY JI)

7.1. PexoMeHayeMasi JiuTepaTypa

7.1.1. OcHoBHas JiUTepaTypa

ABTOpBI, COCTaBUTEIIH 3arnaBue W3narenscTBo, Tox | Pecypc
JI1.1 |Koctpukun A. U. BBenenue B anredpy: yueOHHK Mockaa : 9BC
(https://biblioclub.ru/index.php?page=book&id=63140) MITHMO, 2009
JI1.2 |Koctpuxun A. 1. Beenenue B anre6py: yueOHUK Mockaa : OBC
(https://biblioclub.ru/index.php?page=book&id=63144) MIIHMO, 2009
JI1.3 |Koctpuxun A. 1. COopHUK 3afad 1o anredpe: 3ajauHuK: CcOOpHUK 3amad u/uinu|Mocksa : OBC
YOpaKHEHUH MIHMO, 2009
(https://biblioclub.ru/index.php?page=book&id=63274)
7.1.2. JlonojHuTeIbHAS JUTEpPATypa
ABTOPBI, COCTaBUTEIHN 3arnaBue WznarensctBO, Ton| Pecypc
JI2.1 |Anees P. XK., Anrebpa: rpynnsl, Kojbla, IoJist: yueOHoe nocobue YensaOUHCK : OBC
Murtuna O. B. (https://library.csu.ru/rbooks2/view2?code=local/007736/aleevrz) WznarenbcTBo
YenssOUHCKOTO
TOCYJapCTBEHHOT O
YHUBEPCHTETA,
2017
JI2.2 |3omorapesa H. 1., AnreOpa: yrayOJieHHBI Kypc C pEHICHHSMH ©  yKazaHusMu:|Mocksa : 9BC
ITomnos 0. A., yueOHO-MeTouueCKOe Hocodue Jlab6opaTopust
Cazonos B. B., (https://biblioclub.ru/index.php?page=book&id=602073) 3HaHwuii, 2021
Cemenpsena H. J1.,
®denoroB M. B.,
®Denotos M. B.
JI2.3 |Anees P. XK, Jluneiinas anreOpa u reoMeTpus: yueOHoe nocobue YensaOUHCK : OBC
Kopabnés @. T, (https://library.csu.ru/rbooks2/view2? code=local/007885/007885)  |M3nmaTenbcTBo
Kopabnesa B. B. YensabuHCKOro
TOCYAAPCTBEHHOT O
YHHUBEPCHTETA,
2022

7.2. llepeueHnb pecypcoB HH(POPMAMOHHO-TEJTEKOMMYHHUKAMOHHOM ceTn ""UHTepHeT"

Ol

Yuusepcurerckas uHdpopmarnmonnas cucrema POCCHUS (YUC POCCHS) - TemaTrueckas 3JeKTpoHHast OMOIMoTeKa 1 0asa
JTAaHHBIX JUIS UCCIIeIOBAaHUH U y4eOHbIX KypcoB http://www.uisrussia.msu.ru

22

JIekTopryM - IPOCBETUTENBCKUI IPOEKT: MACCOBBIC OTKPBITHIC OHIIAIH-KYPChI, OTKPBITHIA BUICOAPXUB JEKIUi By30B Poccun
https://www.lektorium.tv

7.3 Illepeyenb MHGPOPMAIMOHHBIX TEXHOJIOT U

7.3.1 IlporpaMmmHoe obecnieyeHue

LMS Moodle

Adobe Reader

Notepad++

LibreOffice
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7.3.2 llpodeccnonanbubie Ha3bl JAHHBIX 1 HHYOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. DnexkTpoHHblil KaTaor HayuHoil oubnuorexu Yenl'V [DnexrpoHHsbli pecypce] : 6a3a qanubix / Yens6. roc. yH-T. — YenmstOunck, 1992.

2. Koncynerant [lntoc [DnekTpoHHBIH pecypc]: CrpaBOYHO-paBOBas chcTema: 0a3a JaHHbIX / PernoH. 1eHTp mpaBoBod HHQOPM.
Hudopmmnpaso.

3. eLIBRARY.RU [D5ekTpoHHBIH pecypc]: HayuHast 3JICKTPOHHAs OMOIMOTeKa [ HayIHOH MepHOANKN Ha PYCCKOM si3bike |. — MocCKBa,
[1999-]. - loctyn k nonHbIM TekcTaM nociie peructpanuu u3 cetn Yenl'Y. — URL: http://elibrary.ru/defaultx.asp.

4. Moodle [DnexkTpoHHBIH pecypc]: cucTeMa JUCTaHIMOHHOrO o0ydeHus: [6a3a ganHbix] / Yensn0. roc. yH-T. — YensOuHek, [6.1.]. —
Hoctyn u3 cern Yenl'Y wmnm, mociie perucTpaldi M3 CETH YH-Ta, U3 JIt00O# TOYKH, UMewmed aoctyn B uHTepHeT. — URL:
http://moodle.uio.csu.ru/login/index.php.

5. Hayunas Oubnmorteka YenassOMHCKOTO rocylapCTBEHHOTO YHHMBEpcuTeTa [DIeKTpOHHBIM pecypc]: [calT] / Yensd. roc. yH-T. —
UYensibunck, [2001-]. — Pesxxum nocryna: http://www.lib.csu.ru/, cBo6oHbIi. — 3ari. ¢ skpaHa.

6. MutepHeT yHHMBepcHTET WH()OPMAIMOHHBIX TEXHOJOTHH [DIEKTpOHHBIN pecypc]. — DIeKkTpoH, naH. — Pexum moctyma
http://www.intuit.ru/

8. MATEPUAJIbHO-TEXHUYECKOE OGECIHIEYEHHME JJUCITUITJIMHBI (MOAY JIST)

Jns peanmzanyu IUCHUIIIMHBL MCHONB3YIOTCS ydeOHBIE ayAWTOPHUH Ul NPOBEACHUS 3aHATUI JIEKIMOHHOTO THIIA, 3aHATHH
CEMHMHApPCKOTO THUIA, IPYIIIOBBIX M WHAWBUAYAIBHBIX KOHCYJIbTALUI, TEKYIIEr0 KOHTPOJIS U MPOMEXYTOUHOW aTTECTAllNH, a TaKKe
MIOMEICHHS AJISI CAMOCTOSATEIbHON paboTHI.

Y4eOHble ayIUTOPUU YKOMIUIEKTOBAHBI CIELUATU3UPOBAHHON MeOEnbl0 M TEXHHYECKUMH CPEICTBAMHU OOYYEHUs: IPOEKTOPOM,
9KPAaHOM, MarHUTHO-MapKepHOW [IOCKOH, MapKepoM; ¢ BO3MOYKHOCTBIO JEMOHCTPALMH AJIEKTPOHHBIX IpPE3EHTalUil NpPU YpPOBHE
OCBELICHUS, TOCTATOYHOM JJIs1 pabOThI ¢ KOHCIIEKTOM.

Jlns mpoBeeHust 3aHATHH JIEKIIMOHHOTO TUIIa MMEETCs IEMOHCTPALIOHHOE 000pyIOBaHUE: IPOSKTOP, IKPaH.

[TomerneHust UIsi CaMOCTOATENLHONW Pa0OThI OOYYArOIIMXCS OCHAIIEHBI KOMIIBIOTEPHOW TEXHHKOW C TOJIKIOYCHHUEM K CETH
«HTEepHeT M 0becreueHreM JI0CTyIa B 3JIEKTPOHHYI0 HH(POPMAIIOHHO-00pa30BaTeNbHYIO CPEay YHUBEPCUTETA.

9. METOAUYECKHUE YKA3ZAHUSA JJIAA OBYYAIOIIUXCSA IO OCBOEHUIO JTUCHUIIIMHBI (MOLY JIA)

Ipu n3ydeHny JaHHON AUCIHUILTHHBI HCIOIB3YIOTCS JTEKIMOHHbIE, TPAKTUUECKUE 3aHATHS U CaMOCTOsTeIbHas paboTa cTyaeHTa. Ha
JIEKLIUOHHBIX 3aHATUSAX INPENojaBaTelb U3JaracT OCHOBHOE COJepXKaHHMEe TeM IporpaMmbl. IIpopaboTKy JEKLMOHHOIO MaTepHana
CTYZIEHTY K€JaTeJbHO NPOBOAUTH KaK IIOCIE Ka)KIOIO 3aHATHS, TaK M IO 3aBEPLICHUIO TEMbL. DTO IO3BOJIUT CBSA3aTh BOEAMHO
MOJTYyYEHHBIE CBEICHUS U COCTAaBUTh LIEJIbHYIO KapTUHY.

Ha mnpakTHYecKHX 3aHATHAX pPEMAoTCd NPHKIANHBIE 3aJadd, THIOBBIE 3aJadl IO anreOpe, BBIMOIHSAIOTCS ONEpPaliH C
anrebpandyeckuMu oObeKTaMu. PekoMmeHnyeTcs mHepel] KaxJbIM INPAKTUUECKUM 3aHATHEM BBINOJIHUTH JOMAlIHEE 3aJaHue, YTO
IIO3BOJIMTS JIy4Ille YCBOUTH MPEABLTYIIMI MaTepHa, U U3y4nTh JIEKIIMOHHBIM MaTepual 1o npezacrosieil reme. CTyeHTy KeJlaTeNnbHO
IOpPOSIBIATh AKTUBHOE Y4acTUE HA MPAKTUYECKUX U JICKIMOHHBIX 3aHATUSX, 3a[aBaTh BOIPOCHI, IOCKOJIBKY YMEHHE OOOCHOBBIBATH
CBOIO TOYKY 3PEHUS, HAXOKJIEHUE KOMIIPOMUCCHOTO PEIEHUS B 3THYECKHU BbIIEPKAHHOM JMCKYCCHU HE TOJIBKO BAaXKHO VISl JIy4ILIEro
YCBOEHUSI MaTepuaa, HO U LIEHUTCS B pEalbHOM XKU3HU.

B cmydae mpumeHeHHA Tpu OOYyYEHUM IHMCUUIIIMHBI 3JIEKTPOHHOTO OOydeHHs, MUCTAHIMOHHBIX OOpa30BATENBHBIX TEXHOIOTHI
oO1eHne 00yJaroIuXcsl U MPEnojaBaTels OCYLIECTBISIETCS B PEXUME PEaJbHOrO BpeMeHH (OHJIANMH-TeKUUU (BeOUHApPBI), YaThl,
BUJI€0-KOH(EPEHIINY U JIP.) WU OTI0KEHHOTO BpEMEHH (CUcTeMa JUCTaHIMOHHOro 00yueHust Moodle, Gpopymsl, 31eKTpoHHAs o4Ta
u 1ip.).

Bonblylo 4acTh BpeMeHU 00YYalOIIUECS CaMOCTOSATENBHO paboTaloT ¢ ydeOHO-MEeTOAMYeCKUMU MaTepuanamu. CTyIeHThl UMEIOT
BO3MOXKHOCTh KOHCYJIBTHPOBAThCSI C IIPErojaBaTelieM II0 BCEM BOMPOCAM, BO3HHKAIOIIMM B XOJE CaMOCTOSTENBHOH pPabOTHI
HOCPEACTBOM 3JIEKTPOHHOM MOUTHI, MECCEHIXKEPOB, COLUAIbHBIX CETEH U T.II.

Joctyn obydaromerocst K y4eOHBIM pecypcaM B PeXKHUMe OTIOKEHHOTO BPEMEHH, CAMOCTOATEIbHOH paboThI OCYIIECTBIISETCS depes
ceTb MIHTepHeT B yIOOHOM /I HETO MECTE, BpEMEHU U TEMIIE.

IIpr oOy4eHMHn IHIl C OTPAaHMYECHHBIMH BO3MOXKHOCTSMH 3J0POBBSI 3IEKTPOHHOE OOydeHHe, AUCTAHIMOHHBIE 00pa3oBaTeNbHBIE
TEXHOJIOTHH TIPeJyCMaTPUBAIOT BO3ZMOXKHOCTb IIpUeMa-Iiepejaul HH(GOPMAaIK B JOCTYIHBIX A1 HUX (opMax.

Peanusanus TUCHMIIMHBI C IPIMEHEHHEM 3IeKTPOHHOTO 00yUYeHHs, AUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TeXHONOTHH (nanee — J0,
JOT) ocymecTBisiercss Ha ocHOBaHUM «lloOXKEHNUs 0 peanu3aly OCHOBHBIX U JONOJIHUTEIbHBIX 00Pa30BaTENIbHBIX MPOrPaMM C
IPIMEHEHHEM 3JeKTPOHHOTO 00y4eHHs ¥ IUCTAHIMOHHBIX O00pa30BaTENbHBIX TEXHOJOTHH B (eleparbHOM ToCyIapCTBEHHOM
6r0/PKETHOM 00pa30BaTEIbHOM YUPEXKICHUH BhICLIEr0 00pa3oBaHus «HemsiOuHCKuUi rocynapcTBeHHbIH yHUBepcUTeTY, «Ilonoxenus
0 TMOpsiIKe 3a4era OOydyaroIIMMHCS MO0 OCHOBHBIM MpOo(deccHOHATBHBIM 00pa30BaTEeIbHBIM MIPOrpaMMaM BBICIIET0 00pa3oBaHUs B
OI'BOY BO «Uenl'¥» pe3ynbTaToB OCBOEHUS B OPraHM3aLUsIX, OCYIIECTBIAIOIIUX OOpa30BATENbHYIO AEATENBHOCTb, YUeOHBIX
IpeIMeTOB, KypcOB, JUCIUILINH (MOIyIel), MPaKTHK, JOMONHUTENBHBIX 00pa30BaTENbHBIX IIPOTPAMM» MOCPEICTBOM DIEKTPOHHOMH
uHpopmanonHo-oopaszoBarenpHoil cpeapl GI'BOY BO «Uenl'V». B uckmouutenpHbIX ciydasx (popc-mMaxkop U T.IL.) IpU
peanu3zainuu o0pa3oBaTenbHOM AesrenbHocTH ¢ mpuMeHenueMm D0, JIOT MoryT npuMeHsATh KOMIIOHEHTBI, HE BXOJISIIUE B IIEPEYCHb
3JIEKTPOHHON MH(OPMAIIMOHHO-00Pa30BaTEILHOM CPeIbL.

© OI'bOY BO «Henl'V»
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10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHMUS JTUCITUIIJIMHBI OB YYAIOIMUMUCSA C MHBAJIMJIHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXKHOCTSAMMU 3/10POBbS

OcBOeHHE TUCHMIUTHHBI HHBATMIAMH W JHLAMH C OTPAaHHYCHHBIME BO3MOXKHOCTSIMH 3I0POBbSI OCYIIECTBILIETCS C UCIIOIB30BAHUEM
CHEUHUATIbHBIX TEXHUYECKUX CPEICTB M HH(MOPMAIMOHHBIX TEXHOJOTHH, MPEAOCTaBISIeMBIX PeCypCHBIM yueOHO-METOANYECKHM
LCHTPOM M0 OOYYCHHIO WHBAJIWAOB M JIMI C OrPAaHWYCHHBIMH BO3MOXHOCTsAMH 340poBbsi YenlY mo 3ampocy oOydaromierocs
(MOOHJIbHBIC CICIMANbHBIC TEXHHYECKUE CPEICTBA Ul JIMI[ C HApPYHICHUSMH 3pEHHS M C HApYIICHHEM CJIyXa, aCCHCTHBHbBIC
HH(MOPMALHOHHBIC TEXHOJIOTHH).

IIpu HEeoOXOMUMOCTH Ul OOYYAaIOIIUXCS C HApYHNICHHSMH 3peHHs Ha paboyMx MecTax Uil MPOBEACHHS MPAaKTHYSCKUX WU
1abopaTOPHBIX 3aHATHIl YCTAHABIMBACTCS CIICHMATIbHOE MPOrpaMMHOE obecredeHue (mporpamMma pEeveBOil HABHUTALWH, PEYCBBIC
CHHTE3aTOPbI, IKPAHHBIC JYTIbI).

B y4eOHble ayauTopun 00eCreurBacTCs OCCIPEISITCTBCHHBIN AOCTYI UIsl O0YYaIONIMXCsl C MHBAIHUIHOCTBIO U C OTPAaHUYCHHBIMHU
BO3MOKHOCTSIMH 3I0POBbsl. B KaXk10it ayquropuu, rae 00yJaroTcsi HHBATUIBI U JIUIA ¢ OTPAHHYCHHBIMHA BO3MOKHOCTSIMH 3/I0POBbS,
[PeIyCMaTPUBACTCS COOTBETCTBYIOLICE KOJIMYECTBO MECT [UIsl OOYUAOIINXCS C YISTOM HAPYIICHUN UX 310POBbSI.

J1J1st OCBOCHHMS AMCIIMIUTMHBI HHBATMIAM Y JIU[AM C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbSI IPEIOCTABIISIETCS TOCTYII K IIEYaTHBIM
HCTOYHHKAM, UMEIOIIMCS B Hay4HOW OnOmmorexe Uenl'V, ¢ MOMOLIBIO CIELMATBHBIX TEXHHYECKUX CPEICTB; JAOCTYI C IIOMOLIBIO
CHEUHATbHBIX TEXHHYECKUX M MPOTPAMMHBIX CPEICTB K 3JCKTPOHHBIM HCTOYHUKAM, MPEACTABICHHBIM B (OpPME DIEKTPOHHOTO
nokyMeHTa B poHe HayuyHoH Oubnmorexu Yenl'Y wim 3JeKTpOHHO-OMOIMOTEUHBIX CUCTEMAX.

V4eOHO-METOMICCKHE MATEPUAIbl A 00YYArOIINXCSI U3 YHCIAa HHBAIMAOB U JIML C OTPAHHYCHHBIMH BO3MO)KHOCTSIMU 3I0POBBS
MPEIOCTABISIIOTCS B JOpMax, aIalTUPOBAHHBIX K OTPAHUYEHHSM HX 370POBbsl © 0OCOOCHHOCTSIM BOCHIPHUSITHS HHPOPMALIUH.

J11st MHBANMKIOB U JIML[ C OTPAHUYCHHBIME BO3MOXKHOCTSIMH 3[JOPOBbSI OCBOCHHE TUCLIMILUTHHBI MOXKET OBITh YACTUYHO WIIH IOJTHOCTHIO
OCYLIECTBIICHO C UCIOJIb30BAHUEM JHCTAHIIMOHHBIX 00Pa30BaTEIBbHBIX TEXHONIOTHA.

Ilp mpOBeOCHHM MPOMEXYTOYHOH ATTECTALMH [0 AWUCHUIUIMHE OOYyYaromMMCsS C WHBAIHJHOCTBIO M C OTPAaHHYCHHBIMHU
BO3MOXKHOCTSIMH 3JI0POBbsI O0ECIIEUHMBACTCSl 10 WX 3asABICHHIO MPEJOCTABICHHUE B JOCTYMHOW (opMe B 3aBHCHMOCTH OT HUX
WHIWBHIYaJIbHBIX OCOOCHHOCTEH HHCTPYKLMH O IOPSIKE HPOBEACHHS MPOMEKYTOYHOW AaTTECTAllMM, OLICHOYHBIX CPEACTB U
BO3MOXKHOCTH OTBETOB Ha 3aJaHMs (MMCbMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIIBIOTEpE, MHCBMEHHO IpudToM bBpaiiis, c
HCIIOJIB30BAHMEM YCITyT aCCHCTEHTA, YCTHO).

[Ipu npoBeAeHUU MPOLEAYPHI OLICHUBAHUS PE3YJIBTATOB O0YYCHHUS MHBAIUIOB H JIHIl C OTPAHHYCHHBIMH BO3MOYKHOCTSIMHU 37I0POBbBS
[peIyCMaTpUBACTCs HCIOIB30BaHuE penocTaBaeHHbIX Yenl 'V win cOOCTBEHHBIX TEXHUYECKUX CPEICTB, HEOOXOIMMBIX UM B CBSI3U C
UX UHIUBHUAYaJbHBIMH OCOOCHHOCTSIMH. IIpH HEOOXOIMMOCTH MHBAIHIaM U JIMIAM C OTPAHMYCHHBIMH BO3MOXKHOCTSIMH 3I0POBbS
NPEIOCTABISICTCS AOTIOJIHUTEIBHOE BPEMsI [UTsl IOArOTOBKH OTBETA Ha 33JaHUs, NPOLEIypa OLCHUBAHMS PE3yJIbTATOB O0YUCHUS 110
JUCIUIUTHHE MOYKET IMPOBOAUTHCS B HECKOJIBKO JTAIOB.

© OI'bOY BO «Henl'V»




TunoBble 3a1a4u JAJ15 MOATOTOBKH K YK3aMeHY 10 AUCIHUILIHHE «AJredopa» (1 cemecTp)

Cocrasuresnb: Kopabaesa B.B.

1. Asrebpandeckasi ornepaiusi 1 ee CBOHCTBa
Ha muoxkectBe N 3amana anrebpandeckas orepanus * CAELYIOMUM obpa3oMm: & *x y = xy + 2. [IpoBepurh KOPppEeKTHOCTH
3a7aHus AIrebparmdecKoll Olepalii U BbIIOJHEHHE OCHOBHBIX CBOMCTB (aCCOIMATUBHOCTD, KOMMYTATUBHOCTD, HAJIAIHE
HEHTPaIbHOIO, 0GPATHOIO JIEMEHTOB).

2. KoMmjiekcHbIe Yucja

. . . 3+
(a) Haiiru snadenme Bprpaxkenus (2 4 4)(1 —14) + =.
1—

i
—V3+i’

(b) Bamumcarb B TpUroHOoMeTpuUecKoii hbopme IuciIo

N 120
2—21
V3—i )

(d) Bammcars B anreGpamteckoit opme 371eMeHTH MHOXKeCTBa v/ —16.

-1 0 .
,C< 9 1>HaI/ITI/I

(¢) Boraucaurs (

3. Marpuribt

2 -1 0 0
,Z[JIHM&TpHuA(_l 9 g 1),B

= =N O

(a) B-A4;
(b) A-B+2C;

(c) smauenme muorowiena f(z) = a3

— 3z + 2 or marpuiel C.

4. Onpenenurenan

1 0 1 -1
(a) BeramcanTs onpeienTeNb 0 201
1 0 2 0
-1 1 0 1
1 -1 -2
(b) Hatttru A=, rtne A= 2 1 =2
1 -2 -3
1 -1 -2 -4 -2 2
(¢) Pemmmrs marpuvnoe ypaBHenne [ 2 1 -2 |«X=| -3 1 5
1 -2 -3 -6 —4 2
5. CucreMbl JINHEHHBIX ypaBHEHUM
r—y+2z =2,
(a) Pemurs cucremy ypasaenuii merogom Kpamepa: ¢ 2z + 3y — 2z = 3,

2z —y+ 3z =4.

21‘1 + 71’2 + 31’3 + x4 = 6,
(b) HaitTu obriee pelenue cucTeMbl JIUHEHHBIX ypaBHEHU 3x1 + 5x2 + 2x3 + 224 = 4,
91 +4xo + x3 + Txy = 2.

6. MHOrO4J1eHbI
(a) Haiitu Hanbospmmii obmmii = — 42t + 723 — T2? + 4 -1 =t 4+ 323 + 22+ 4
il gesuresb MEOrOwIieHos f(xr) = x x4 Tx x? +4x ug(x)=a*+32°+2° +
U ero jJuHeiinoe pasjiozKeHue.
OmpesiesnTh KPaTHOCTD KOPHS © = 1 MHOrouwteHa f(x).
Pazsoxurh MHOrOWICH f(x) 1O cremeHsM T — 2.
Haiitu cymmy uncest, oGpaTHBIX KOMILIEKCHBIM KOPHSIM MHOrowieHa f(x).

BeipasuTs depe3 sj1eMeHTapHbIE CHUMMETPUYECKNE MHOI'OUJIEHBI MHOTOUJIEH x%mg + m%x% + x%xi + x%mg + m%xi + x%xi



10.

11.

Tunosble 3a1a4u AJ151 MOATOTOBKH K IK3aMeHY 0 JUCHHUILINHE <AJredopa» (2 cemecTp)

. dBagiorcst in JIMHEHO HE3ABUCUMBIMU CJlejlyioliue BeKTopbl a; = (4,—5,2,6), ay =

(2,-2,1,3), a3 = (6,-3,3,9), as = (4, —1,5,6)?

O6pa3yoT i1 TMOAIPOCTPAHCTBO BEKTOPHI MPOCTpaHCcTBa R"™, KOOPAUHATHI KOTOPHIX YI0-
BJIETBOPSIIOT YPABHEHUIO X1 + Lo+ . ..+ X, = @, IJIe BEIEeCTBEHHOE YNCJIO ¢ (PUKCHPOBAHO.

Hokazarp, uro Kaxmas u3 cucreM Bekropos 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
KOOp/MHATHI BeKTopa = = (8, —4,4) B 6asucax £ u F.

Haiitu pa3zmepHOCTb 1 KaKOW-HUOY/Ib Oa3UC JIMHEITHOW 000JIOUKNA 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

).
Haiitu 6a3uchl cyMMBI 1 Tiepecedenst JuHedHbIx obomouek 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)).

Haiitu obiee perenne u pyHIaMEHTAIBHYIO CUCTEMY PEIIeHUI CUCTEMbI

I1—$3+4$4+21L’5:O
T1 — Xo — 3x3+ dxg+ 315 =0
[L‘1—|—21‘3—l‘4—$5:0

To+ 203 — x4 — x5 =0

Orobpazkenue ¢: R? — R? sagano nupasuiom (11, 29, 23) = (—x1 + 29 — 373,71 — To +
3xg, —x9+ 2x3, X1 +x3). ABIAseTcs nu @ auHEHHBIM oepaTopoM? B citydae mooKuTesb-
HOTO OTBETa HailTh ero MaTpuIly B 6asucax 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 sapa u 6a3uc obpasa 0TOOPaAKEHU ©.

0o -2 3 2

. N 1 1 -1 -1
JIuneitnoe mpeoOpaszoBaHue @ 3aJ1aHO MaTpPUIIEit 0 0 9 o |B®HexoTopom 6a-

1 -1 0 1

suce. Haitru:
(a) cobcTBeHHDBIE BEKTOPBI I COOCTBEHHBIE 3HAUEHMUST TIPEOOPA3OBAHUST ),
(b) KopraHoBy HOpMaJIBHYIO (bopMy mpeobpa3oBaHus ¢ (KOPAAHOB H6A3MC MOXKHO HE UC-

KaTh).

C HOMOIIBIO MIPOIECCa OPTOrOHATUBAINHI TIOCTPOUTH OPTOTOHAIBHBIN 6a31C JTMHEHHON 060-
nouku BekTopos (1,22, —1), (1,1,-5,3), (3,2,8, 7).

Haiitu 6a31c opToroHabHOTO JIOMOTHEH s JInHEeTHO 06010uKkn BekTopos (1,1,1,1), (1,2,2, —1),

(1,0,0,3).

[IycTh €1, e —OpTOHOPMUPOBAHHBIN 6a31C €BKJIMIOBA ITPOCTPAHCTBA U IIPEOOpPa30BaHme

© uMeeT B Oazmce ey, €; — ey MATPUILY ( ) Haiitu MaTpuily conpsizKkeHHoro mpe-

1 —6
obpa3oBaHus (* B 3TOM Oa3uce.



12.

13.

14.

15.

16.

Haiitu cobcTBEeHHbBI OPTOHOPMUPOBAHHBIN 0a3UC U MaTPUILY B 9TOM Oa3uce JIMHEHHOTO
5
1peobpas3oBanus, 3aJJaHHOI'0 B HEKOTOPOM OPTOHOPMUPOBAHHOM Oaszuce marpurieit | —1
-1

Ha Bexropaom npocrpancrse C umaj nosem R 3azano orobpaxkenune f(u,v) = Re(uv).
[Iposeputh, Oyjuer ju jganHoe orobparkenue OuuHeitHoit dhopmoit. B ciayuae mosoxu-
TEJILHOIO OTBETA HANTH MATpPUILy JaHHOH OusmHeitnoit dopmbl B 6asuce {1,i}.

1 -1 1
[Iycrs Gmmuneiinas dhopma ¢ 3amana B 6asuce {ey, ey, e3} marpumeit | —1 —1 3
1 3 5

HaitTu:

(a) snauenne Gunnneitnoit hopmbl P Ha BekTopax x = (1,0,3), y = (—1,2, —4), 3a1aHHBIX
CBOMMHE KOOpJIMHATAMU B 6asuce {eq, es, €3};

(b) marpurty 6unmneitnoi dhopmbl ¢ B 6azuce {€; — eg, e + e3,€1 + €2 + e3}.

Metosiom Jlarpam:ka npusecTu KBaapaTudnyio dbopmy 373 + 313 + 4w1x9 + 42173 — 27973
K KaHOHI/IquKOMy Bﬂﬂy

[Ipu Kakux 3HaYCHUX Tapamerpa A KBajapaTudnas dbopma Sri + x3 + A3 + 419 —
221203 — 22923 ABJIAETCA MOJOXKUTETBHO OIPEIe/ICHHOMN.

-1
3
-1

-1
-1
5



BapuaHT KOHTPOJIbHOI padoThI O AMCHUTILIHHE «AJredpa» (1 cemecTp)

Kourpoapuast pabora Ne4.
Bapuarnm 1

Haiiti maunboapmmit o6mumii geIuTe/ b MHOTOU/IEHOB
fl@)=a—22* +2% 22 +22 - 1u
g(z) = 23 + 322 + 32 +2 u ero mmHeiiHOE pasioKeHue.

OnpeseuTh KpaTHOCTb KOPHsT © = 1 MHOTOYJIEHA

f(@).
Pasnoxurs muorowren f(z) mo cremensam x + 1.
Haiitu Bce BelecTBEHHBIE KOPDHI MHOrO4Y/IeHa ¢(x).

Haiitu Bce HenpuBOAMMBIE MHOI'OYJIEHBI CTEIIEHU 3
Ha/JI [10JIEM U3 TPEX JJIEMEHTOB.

Permurs 3amagy 1 mam mosiem u3 ABYX 9J€MEHTOB.

Kourpoapuast pabora Neq.
Bapuarm 2

Haiitn Haunboapmmit o61mmii geiuTe/ b MHOTOYIEHOB
flx)=2° -2z 4+ 23 —22+2r—1m
g(x) = 23 +22% + 22+ 1 u ero Jumelinoe pazIoKenue.

OHpeﬂeJII/ITb KPaTHOCTb KOPpHA T = 1 mMHOroO4YJIeHa

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

Haittu Bce HenmpuBOgMMBbIE MHOIOYWJIEHBI CTEIIEHU 2
HaJI [10JIeM U3 IIATU 3JIEMEHTOB.

Pemmure 3amagy 1 Haj mosieM U3 ABYX 3JIEMEHTOB.

Kourpoapuas pabora Ne4.
Bapuarm 3

Haittun sHanbosbnii o0Iuit JeuTe/ b MHONOYJIEHOB
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 MHOrO4YJIEHa

f(@).
Pazsioxkure Muorowier f(z) mo cremensm x — 1.
HaiiTu BCe BerecTBeHHbIE KOPHU MHOTOUYIeHA g(T).

Haittu Bce HenmpuBOMMBbIE MHOIOYJIEHBI CTEIIEHU 3
Ha/JI TI0JIEM U3 TPEX JJIEMEHTOB.

Pemmts 3amaay 1 Hag moseM U3 IBYX 9JI€MEHTOB.

Kourpoabpuas pabora Ne4.
Bapuarwm 4

Haiitn mamboabmmit ob1mmii e ImTe b MHOTOUIEHOB

flz)=a25+42* +72° + 722 + 42+ 1 n

g(x) = 2t — 2% — 2 + 1 u ero JMHeiHOE pa3iIOXKeHNeE.

OnpeneuTh KPaTHOCTh KOPHS & = —1 MHOTOYJIeHA

f(@).
Pazsoxure MHOrOWIeH f(x) 10 cremensiM ¢ — 1.
Haiitu BCe BelecTBEHHBIE KODHU MHOTOWIEHA §(X).

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

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

Kourpoapuas pabora Ne4.
Bapuarnwm 5

Haiitn manboapimit o61mmii e InTe/ b MHOTOUIEHOB

flz) =25 52 +72° — 222 + 42 — 8 m

g(z) = 2t — 2% — 2 + 1 u ero JMHeiHOE pa3IIOXKeHNeE.

OnpesiesuTh KPaTHOCTh KOPHS & = —2 MHOTOYJIEHA

f(@).
Pasnoxure muorowren f(z) mo cremensm x — 1.
HaiiTu BCe BemecTBeHHbIE KOPHU MHOrO4jIeHA §(X).

Haiitu Bce HenmpuBOAMMBbIE MHOIOYJIEHBI CTEIEHU 3
HA/JT TI0JIEM U3 TPEX JIEMEHTOB.

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

Kourpoabpuas paGora Ne4.
Bapuarm 6

Haijitn nanboapimii o6Immii 1eJIuTe/ b MHOTOYICHOB
flz)=a5+42* + 722 + 722 + 42+ 1 u
g(x) = x* — 323 + 22 + 4 u ero smueiinoe pazoxenue.

OnpeseuTh KPaTHOCTh KOPHA & = —1 MHOTOYJIeHa

f(@).
Pazsioxkurs MuHOrowien f(x) no cremensm x — 1.
HaiiTu BCe BemecTBeHHBIE KOPHU MHOrO4jIeHA ¢(X).

Haititu Bce HenmpuBoOmmMble MHOIOWIEHBI CTEIEHU D
Ha/I 110JIeM U3 JIBYX 3JIEMEHTOB.

Pemuts 3agay 1 Ha1 mosteM U3 JABYX 3JE€MEHTOB.



Kourpoapuast pabora Ne4.
Bapuarm 7

Hajitn nanbosnbmmii o6muii ae/mreib> MHONO4Y/I€HOB
f@)y=a+22* +23 +22+22+1m

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

Onpesesuts KpATHOCTH KOPH & = —1 MHOrowieHa
f(z).
Paznoxkurs MHOrOWIEH f(x) 1O cremensiM © — 1.

Haiitu BCce BelecTBeHHBIE KOPDHI MHOTOUIeHA §(x).

Haiitu Bce HEIIPUBOANMDBIEC MHOI'OYJIEHBbI CTCIICHH 3
HaJl TI0JIEM U3 TPEX 3JIEMEHTOB.

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

Kourpoapuast pabora Neq.
Bapuarm 8

Haijitn nanbosnbimmit o0muii ae/mreib> MHONOY/I€HOB
f@)y=a+22* +23 +22+22+1nm

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

Omnpefe/nTh KPATHOCTD KOPHA & = —1 MHOTOYJIEHA
f(z).
Paznoxkurh MHOrOWIEH f(x) IO cremeHsiM T + 2.

Haiitu Bce BelecTBeHHBIE KOPDHI MHOTOUIeHA §(x).

Haiitu Bce HEIIPUBOAWMbBIEC MHOI'OYJIEHbI CTCIICHH 5
HaJl II0JIEM U3 JIBYX 9JIEMEHTOB.

Pemurn 3a/1a9y 1 Ha/J IIoJIEM U3 JIBYX 9JIEMEHTOB.

Kourpoapuast pabora Ne4.
Bapuarm 9

Haiitn nanbosnbimmii o6muii aesmreib MHONOY/I€HOB
fl@)=a+22* +23 +22+22+1nu
g(z) = 2 + 323 + 22 + 4 u ero smneitnoe pazozkeHue.

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

HaiiTu BCce BerecTBeHHbIE KOPDHU MHOTOUJIeHA ¢(T).

Haiitu Bce HEIIPUBOJNMbBIC MHOI'OYJIEHbI CTCIICHH 3
HaJl II0JIEM U3 TPEX 3JIEMEHTOB.

Pemuts 3agaty 1 Ha1 mosieM U3 JBYX IJI€MEHTOB.

Kourpoabpnas pabora Ne4.
Bapuanwm 10

Haiitn mamboabmmit o61mmii e imTe/ b MHOTOUIEHOB
flz) =242 + 72 — 72?2 + 42— 1n
g(x) = 2%+ 323 4+ 22 4+ 4 u ero JuHeltHOE pa3IOKEHNE.

OmpeneanTb KPaTHOCTh KOpHS & = 1 MHOTOYJIeHa

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

Haiitu BCe HEIIpUBOJAMMbIC MHOI'OYJICHbI CTCII€eHU 5
HaJ II0JIEM U3 JIBYX 9JIEMEHTOB.

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

Kourpoapuas pabora Ne4.
Bapuanwm 11

Haiitn manboapimit o6mmii e InTe/ b MHOTOUIEHOB
flo)y=a—22* +2% —22+22 - 1u
g(z) = 23+ 322 + 32 +2 u ero smEeiiHOE pasIoKeHUE.

OnpesesuTh KPaTHOCTh KOpHS & = 1 MHOro4JIeHa

f(@).
Pasnoxure muorowren f(z) mo cremensm x + 1.
HaiiTu BCe BemecTBeHHBIE KOPHU MHOrOYjIeHA §(X).

Haiitu Bce HenpuBOIMMBbIE MHOIOYJIEHBI CTEIEHU 3
HA/JT TI0JIEM U3 TPEX JIEMEHTOB.

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

Kourpoabpuas paGora Ne4.
Bapuarm 12

Haijitn nanboapimii o61mmii 1eIuTe/ b MHOTOYIEHOB
flxy=a% 22+ 2% -2 +22—-1m
g(x) = 23 +22% + 22+ 1 u ero smHeliHoe pazIOKeHHe.

OnpeseuTh KPaATHOCTh KOpHS & = 1 MHOTrOYJIeHa

f(@).
Pazsioxkurs MHOrowien f(x) mo cremensam x — 2.
HaiiTu BCe BemecTBeHHBIE KOPHU MHOrO4jIeHA §(X).

Haititu BCce HenmpuBOmMMbIE MHOIOWIEHBI CTEIEHU D
Ha/1 110JIeM U3 JIBYX 3JIEMEHTOB.

Pemuts 3agay 1 Ha1 MosteM U3 JIBYX 3JE€MEHTOB.



Kourpoapuast pabora Ne4.
Bapuanwm 13

Haitrun Hanbosbnii o0Iuit JeuTes b MHONOUJIEHOB
f@)y=a2° 22"+ 23 —2?+2r—1m

g(z) = 2* + 323 + 422 4 37 + 1 u ero smueitHoe pas-
JIOYKEHIE.

OnpenenuTh KPaTHOCTb KOPHST © = 1 MHOTOYJIEHA

f(@).
Pazsioxkure mMuorowrien f(z) mo cremensam x — 1.
Haiitu Bce BelrecTBEHHBIE KOPHI MHOTO4Y/IeHA ¢(x).

Haiitu Bce HEIIPUBOANMbBIEC MHOI'OYJIEHBbI CTCIICHH 3
HaJI TI0JIEM U3 TPEX 3JIEMEHTOB.

Pemmts 3agay 1 Haq mosteM U3 JIByX 9JI€MEHTOB.

Kourposabpuast padora Ne4.
Bapuanm 1

Haiitn maunboapmmit o61mumii geIuTe/ b MHOTOYIEHOB

f@)=a25+42* + 723 + T2? + 42+ 1 m

g(z) = z* — 2% — £+ 1 u ero JmHeHOE Pa3IIOKEHNE.

OnpenennTh KPATHOCTh KOpHSI & = —1 MHOrowwieHa

f(@).
Pazsioxkure Muorowier f(z) mo cremensm x — 1.
HaiiTu BCe BerecTBeHHbIE KOPDHU MHOTOUYJIeHA ¢(T).

Haiitn Bce HenmpmBogumMble MHOIOYIEHBI CTEIIEHU 5
HaJI 110JIeM U3 JBYX 3JI€MEHTOB.

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

Kourposabuast pabora Ne4.
Bapuanwm 15

Haiity Hanboapmmit o61mii geiuTe/ b MHOTOYIEHOB

f(x)=a2° b2t +72® — 222 + 42 — 8 u

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

OnpenenTh KPATHOCTh KOPHSI & = —2 MHOIOYJIEHA

f(@).
Paszsioxkure muorowien f(z) mo cremensam x — 1.
HaiiTu Bce BerecTBeHHbIE KOPDHU MHOTO4JIeHa g(T).

Haiitu Bce HEIIPUBOJANMbBIEC MHOI'OYJIEHbI CTCEIICHH 3
HaJI TI0JIEM U3 TPEX 3JIEMEHTOB.

Pemmts 3agay 1 Haq mosteM U3 JByX 9JI€MEHTOB.

Kourpoabpnas pabora Ne4.
Bapuanwm 16

Haitrn nanbosbmumii obmuii geaureib MHONOYJIEHOB
fx)=2° +42* + 722 + 72?2 + 4 + 1w
g(x) = z* — 323 + 22 + 4 u ero smueiinoe pazoxKenue.

OrpeiesuTh KPaTHOCTh KOPHS & = —1 MHOrodYjeHa

f(@).
Pazsoxunrs MHOrOWIeH f(x) 110 crenensiM © — 1.
HaiitTu Bce BelecTBeHHbBIE KOPHE MHOIOUYIEHA ¢().

Haittu Bce HEIIPUBOJIUMbBIE MHOT'OYJIEHBI CTCEIICHN 5
HaJ I10JIeEM U3 JABYX 3JIEMEHTOB.

Pemuts 3agaqy 1 Hag mosmeM n3 AByX 3J€MEHTOB.

Kourposnbuas pabora Ne4.
Bapuarnm 17

Haiitn nanbonbimmit obmuii nesmmrelib MHOIOYJI€HOB
fy=a+22* + 23 +22+22x+1m

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

OmpeneanTb KPaTHOCTh KOPHSA & = —1 MHOTOYJIeHa

f().
Pazsioxkurs MuHOrowien f(x) mo cremensm x — 1.
Haiitu BCce BelecTBEHHBIE KODHU MHOTOUWIEHa g(X).

Haiitu Bce HEIIpUBOAMMbIC MHOI'OYJICHbI CTCII€CHU 3
HaJ II0JIEM U3 TPEX IJIEMEHTOB.

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

Kourpoapuas pabora Neq.
Bapuarwm 18

Haiitun sHanbosrbmuii obImii gejimTesib MHOTOYJIEHOB
flx)=a5+22* + 23+ 22+ 20+ 1w

g(x) = 2* — 323 4 422 — 3 + 1 u ero suueiinoe pas-
JIOYKEHHeE.

OrmpeiesuTh KPaTHOCTH KOPHS & = —1 MHOrodYjeHa

f(@).
Pazsoxurh MHOrOWIEH f(x) 10 creneHsiM T + 2.
HaiitTu Bce BelmecTBeHHbIE KOPHE MHOIOUYJIEHA g().

Haittu Bce HempuBOmmMBbIE MHOIOWIEHBI CTEIEHU 5
Ha/1 110JIeM U3 JIBYX 3JIEMEHTOB.

Pemmmurs 3aagy 1 Haj mosieM u3 ABYX 3JIEMEHTOB.



Kourpoapuast pabora Ne4.
Bapuanwm 19

Haiitn maunboapmmit o61mumii geIuTe/ b MHOTOYIEHOB
fl@)=a+22* + 23 +22+22+1nm
g(x) = 2* + 323 + 22 4+ 4 u ero smuneiinoe pazoxKenue.

OHpeﬂeJII/ITb KpPaTHOCTb KOPHA T — —1 MHOrO4YJIeHa

f().
Pazsioxkure Muorowien f(z) mo cremenam x — 2.
Haiitu BCce BelecTBeHHBIE KOPDHI MHOTOUIeHA §().

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

Pemuts 3a7aty 1 Ha1 mosieM U3 JBYX IJI€MEHTOB.

Kourposabpuast pabora Ne4.
Bapuanm 20

Haittn manboapmmit o6mumii geTuTe/ b MHOTOU/IEHOB
f@)=a5 42 + 72 — 722 + 42— 1 n
g(z) = 2* + 323 + 22 + 4 u ero JmHeitHOE pasIOKeHNeE.

OrnpenesiuTh KpaTHOCTb KOPHsT © = 1 MHOTOYJIEHA

f(@).
Pazsioxkurh MuOrowier f(z) mo cremessm x — 2.
Haiitu Bce BelecTBeHHBIE KOPDHI MHOrOUJIeHA §(x).

Haiitu Bce HEIIPUBOJANMbBIEC MHOI'OYJIEHbI CTCEIICHH 5
HaJI I10JIeEM U3 JIBYX 9JIEMEHTOB.

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

Kourpoapuas paGora Ne4.
Bapuarnm 21

Haittn sHanbosbnii o0IIuii JeuTe/ib MHONOUJIEHOB
f@)y=a2° 22"+ 23 —2?+2r—1m
g(z) = 2%+ 322+ 32+ 2 u ero sunHeiinoe pasyoKeHue.

OrnpenesnTh KPpaTHOCTh KOpHs T = 1 MHOrO4IeHa

f(@).
Paznoxkure MHOrOWIeH f(x) 1o cremensiM z + 1.
HaiiTu Bce BeriecTBeHHbIE KOPDHU MHOTO4JIeHa g(T).

Haiitu Bce HEIIPpUBOJMMbIEC MHOT'OYJICHbI CTCEIIeHU 3
Ha/J II0JIEM U3 TPEX 3JIEMEHTOB.

Permurs 3amagy 1 vam mosem u3 ABYX SJI€MEHTOB.

Kourpoabpnas pabora Ne4.
Bapuarnwm 22

Haiitn mamboabmmit o61mmii e imTe/ b MHOTOUIEHOB
flo)y=a°—22* +2% 22 +22x —1m
g(z) = 2®+ 222422+ 1 u ero JuHeltHOE Pa3IOKEHNE.

OmpeneanTb KPaTHOCTh KOpHS & = 1 MHOTrOYJIeHa

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

Haiitu BCe HEIIPpUBOJAMMbIC MHOI'OYJICHbI CTCII€eHU 5
HaJ II0JIEM U3 JIBYX 9JIEMEHTOB.

Pemurn 3a/1a9y 1 HaJl I10JIEM U3 JBYX 9JIEMEHTOB.

Kourposbuas pabora Ne4.
Bapuanm 23

Haiitn nanbosnbimmii ob1muii qe/mmrelib MHONOYJIEHOB
fly=a°—-22" +2% -2 +2x —1u

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

OrmpeeuTh KpaTHOCTh KOPHST & = 1 MHOrodYjeHa

f(@).
Pazsoxurs MHOrOWIEH f(2) 10 cremensM © — 1.
Haiitu Bce BellleCTBEHHBIE KOPHA MHOTOWIEHa §(X).

Haittu Bce HenmpuBOmmMBbIE MHOIOWIEHBI CTEIEHU 3
Ha/1 110JIeM U3 TPeX 3JIEeMEHTOB.

Pemuts 3agaay 1 Ha mosreM U3 ABYX 3JE€MEHTOB.

KonTpoasHas paGora Ne4.
Bapuarnm 2

Haiitn nanbosnbimmii ob1muii nqejmmrelib MHONOYJIEHOB

flx)=2°+42* + 723 + 722 + 42+ 1m

g(z) = 2* — 2% — 2 + 1 u ero ymmeitnoe pazIOXKeHME.

OrmpeiesuTh KpaTHOCTh KOPHS & = —1 MHOrodYjieHa

f(@).
Pazsnoxurh MHOrOWIEH f(x) 10 cremensiM © — 1.
Haiitu Bce BelecTBEHHBIE KODHU MHOTOWIEHa g(X).

Haiitu Bce HEIIPUBOAUMbBIEC MHOI'OYJIECHBI CTCIICHH 5
HaJ II0JIeEM U3 IBYX 3JIEMEHTOB.

Pemmurs 3agaay 1 Ha momeM n3 ABYX 9J€MEHTOB.




Sadi S

e

—_

DK3aMeH 110 ajredpe, crneruaabHocTh 10.05.03 — MHDopMmarnimonHasi 6e301acHOCTbD
ABTOMATU3UPOBAHHBIX CUCTEM
Buner 1.

Asrebpanyeckue oneparuu. ACCONUATHBHBIE, KOMMYTATUBHBIE OIEPAIUH, HEHTPAIHHBIE 3JIEMEHTHI.
. /IBa ompeesieHus OIPeNenTe/ s U UX PABHOCHJIBHOCTD.

Brraucimmirs OonpeaejInTe b

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

. Beraucsinrh npousBejieHne BCeX KOMILIEKCHBIX KOPHeR n-oif crenenn u3 1.
CocraBuresb B.B.Kopa6JieBa

3as.xkadenapoit KbullA A.H. Pyuaii

DK3aMeH TI0 ajredpe, crnenuaabHocTh 10.05.03 — MHdopMmarnmonHas 6e300acHOCTD
aBTOMATU3UPOBAHHBIX CHUCTEM
Buaner 2.

. Ompejiesierne KObIia, IIPUMEPHI KOJIEIL,
. TeopeMa 0 KOCOCHMMETPUYHOCTHU OIPEIETUTEIS.

T—y+z=2

. Haiitu obmue perteHusi CUCTEMBI JIMHERHBIX yPABHEHIH { v %= _9

. Beraucsimth cymmy Bcex KOMILIEKCHBIX KOpHEH n-oif crernenu us 1.
CocraBuresb B.B.Kopabesa

3as.kadeapoit KbullA A.H. Pyuaii

Dk3amMeH 10 ajireépe, cneruaiabHocTh 10.05.03 — MTudopmanuonHasi 6€3011aCHOCTD
aBTOMATU3UPOBAHHBIX CUCTEM
Buner 3.

Orpeiesienne 1oJist, IpUMepskl oJeil. XapaKTepucTuKa 1oJisi. Teopema 0 XapaKTepUCTHUKE.
WNarepnossinmonssie popmyiibl Jlarpamka u HeroroHa.

Haiitn maunboapmmit o61mmii geiuTe/ b MHOTOYIEHOB
fl)=a—22* +2% —22+22—1u
g(x) = 23 + 322 + 3z + 2 u ero JuHeliHOE pasIOKEHNE.

IIycTb KOMILIEKCHBIE YNCIA 21, 22, 23 COOTBETCTBYIOT BEPIINHAM IIapaJuiesorpaMMa Ay, Ao, As. Haii-
TH YHCJI0, COOTBETCTBYIONIEE BEPIINHE, TPOTUBOIOIOKHON Ag.

CocraBuresib B.B.Kopabiesa

3as.kadeapoit KbullA A.H. Pyuaii



DK3aMeH 110 ajredpe, crneruaabHocTh 10.05.03 — MHDopMmarnimonHasi 6e301acHOCTbD
ABTOMATU3UPOBAHHBIX CUCTEM
Buner 4.

TlonaTne mpomsBoaHOit MHOTOUIEHA. TeopeMa O KPATHBIX MHOKUATEJISIX MHOTOUICHA W €r0 MPOU3-
BoxHoi. OTe/ieHne KpaTHBIX MHOXKHUTEIEH MHOIOUJIEHA ¢ IIOMOIIBIO aJropuTMa EBKImIa.

Teopema 06 ompemennTese 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 1epe3 cosT u Sin x.
CocraBuresib B.B.Kopabesa

3as.xkadeapoit KbullA A H. Pyuait

DK3aMeH 110 ajiredpe, crenuajabHocTh 10.05.03 — MHDOopManmonHas 6€e301acHOCTD
aBTOMATU3NPOBAHHBIX CHUCTEM
Bumaer 5.

Tpuronomerpuyeckasi popma KOMILJIEKCHOrO ducia, ¢popmyna Myaspa.

Teopema 06 ompenenuTese TpaHCIOHUPOBaHHON MaTpuilbl. O pPaBHOIPABUU CTPOK W CTOJIOIOB B
OIIpeJIe/InTe Ie.

Haiity nanboapmmit o61mmii geiuTe/b MHOTOYIEHOB
fl)=a%—22" +23—2?+22—1m
g(z) = 23 + 222 4+ 27 + 1 u ero /mHeiiHOE pazIOKeHHe.

. Jokazars, 9T0 ecqu o — I1€PBOOOPA3HBII KOPEHb CTEIEHU N U3 1, TO & — TOXKE MMePBOOOPA3HBII
KOpeHb cTenenu n u3 1.

CocraBuresib B.B.Kopa6JeBa

3as.xkadenapoit KbullA A.H. Pyuaii

Dk3ameH 1o ajredpe, crnenuajabHocTh 10.05.03 — MadopmanmuoHHast 6€3011aCHOCTD
aBTOMATU3NPOBAHHBIX CHUCTEM
Buaer 6.

Koubna 6e3 gemureneit nymsd. [lpumepsr.
IIpousBeienne marpuil. Teopema 0 CBONCTBAX IIPOM3BEIEHIST MATPHIL.

Beraucimrs onpeaejnTe b

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

. Hokazarb, 9o ciel (CyMMa JIUATOHAJIBHBIX 3JIEMEHTOB) NPOU3BEICHUS JIBYX KBaJIPATHBIX MATPHI]
He 3aBUCUT OT MOPSIKA COMHOYKUTEJIEH.

CocraBure/ib B.B.Kopa6JieBa

3as.kadeapoit KbullA A.H. Pyuaii



[\

=

DK3aMeH 110 ajredpe, crneruaabHocTh 10.05.03 — MHDopMmarnimonHasi 6e301acHOCTbD
ABTOMATU3UPOBAHHBIX CUCTEM
Buner 7.

. CBoiicTBa CONPSI?KEHNsT KOMILJIEKCHBIX THCET.
. Teopema o uHEHHOM TIpeICTaABICHIN HAMOOILITETO ODIIErO TETUTEI.

. 3ammcaTb B anrebpamdeckoil popMe 3JeMEHTHI MHOMKECTBA, v/ —i.

. okazarh, 9T0 0OpaTUMble MATPUIILI HAJ] KOJIBIIOM 00pa3yioT IPYIILY [0 yMHOXKEHUIO.
CocraBure/ib B.B.Kopa6JieBa
3Bas.kadeapoit KbullA A.H. Pyuaii

DK3aMeH 110 ajredpe, crnenuaabHocTh 10.05.03 — MHdbopmarnimonHasi 6e300acHOCTD
aBTOMATU3NPOBAHHBIX CHUCTEM
Buner 8.

Ornpenerienre rpymnel, TpuMepsl rpymin. CuMMeTpudecKast TpYyIIa.
ITocTpoenne moJisi KOMILJIEKCHBIX IHCEJI.

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

Re(z) + 2.
JI71s1 KAKIX 9I1CesI A\ UMeeT pellleHne MaTpudHoe ypasHerne XY X 1Y~ = \E?

CocraBuresib B.B.Kopab6iesa

3as.kadeapoit KbullA A.H. Pyuaii

Dk3ameH 1o ajredpe, cnenuajabHocTh 10.05.03 — MadopmanuonHast 6€3011aCHOCTD
aBTOMATU3UPOBAHHBIX CHUCTEM
Buner 9.

Teopema 06 obpaTHOit MaTpwHIIE.

TeopeMa O JeJIeHMH C OCTAaTKOM B KOJIbIIE€ MHOI'OYJICHOB M B KOJIbBIIEC IEJIbIX YHCEeJI.

Pemmuts 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~L, ecim B gamnoit Marpune A K i-OMy CTOJIOILY TPUOGABUTD
J-#, YMHOYKEHHBIH HA THCJIO of

CocraBure)ib B.B.Kopabsesa

as.kadeapoit KbullA A H. Pyuaii



DK3aMeH 110 ajredpe, crneruaabHocTh 10.05.03 — MHDopMmarnimonHasi 6e301acHOCTbD
ABTOMATU3UPOBAHHBIX CUCTEM
Bunner 10.

IlousTrst OACTAHOBKU M IEPECTAHOBKHU. UETHOCTH IEPECTAHOBOK M IMOACTAHOBOK. Jlokazarb, 9TO
TPAHCIIO3UIUA MeHsAeT YeTHOCTb IIePeCTaHOBKU.

IlonsTre mpucoeuHeHHON MATPHUILI. TeopeMa O IPUCOETMHEHHON MATPHIIE.

Beraucimrs onpeaejInTe b

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

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

3as.kadeapoit KbullA A.H. Pyuaii

DK3aMeH 110 ajredpe, crneruaabHocTh 10.05.03 — MHDopMmarimonHasi 6e30MacHOCTD
aBTOMATU3UPOBAHHBIX CUCTEM
Buier 11.

Teopema 0 4amcite KOpHEHl U CTEIIEHN MHOTOYIEHA.
OcHoBHast TeOpeMa O CUMMETPUIECKAX MHOTOUICHAX.

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

Kaxk usmenurnest npoussejsienne AB martpui] A u B, eciiu epecTaBuTh i-10 U j-10 CTPOKU MaTPHUIIBI

A?
CocraBuresnb B.B.Kopabesa

3as.kadenapoit KbullA A H. Pyuait

DK3ameH 110 ajiredbpe, crnenuaiabHocTsh 10.05.03 — MHpopManmonHas 6€30MacHOCTD
ABTOMATU3NPOBAHHbBIX CUCTEM
Buier 12.

KopHau u3 KOMILIEKCHOTO YHC/Ia, TEOPEMa O KOPHIX U3 €JIMHUIIDI.
Kopuu muorounenos. Teopema Besy. Cxema ['oprepa.

Haiitn Hanboapmmit o61mmii geuTe/ib MHOTOYIEHOB
fl@)=a%—22" +23—22+22—1m
g(x) = 2* + 323 + 422 + 3z + 1 u ero smMHeiiHOE pasIOXKeHHe.

IIycts € mepBoOOpa3HbIl KOpeHb HedeTHOI crernenu n u3 1. Jlokazarsh, 910 —& — mepBOOOPA3HBII
KOpeHb cTenenu 2n u3 1.

CocraBureib B.B.Kopa6JeBa

3as.kadeapoit KbullA A.H. Pyuaii



DK3aMeH 110 ajredpe, crneruaabHocTh 10.05.03 — MHDopMmarnimonHasi 6e301acHOCTbD
ABTOMATU3UPOBAHHBIX CUCTEM
Bunner 13.

Cummerpuaeckne mHOrowiensl. Popmyser Buera.
Teopema Kpamepa.
Haittu obrrie perennst cucTeMbl IMHEHHBIX YPaBHEHUI
r—y—z=1
y—z=—-2
Kax m3MenuThCa obpaTHag MaTpuna A~!, ecam B mammoit MaTpune A X i-if CTpoKe IpubaBUTH j-10,
YMHOXKEHHYIO Ha YHCJIO v

CocraBuresib B.B.Kopa6JeBa

3as.xkadenapoit KbullA A.H. Pyuaii

DK3aMeH TI0 ajredpe, crnenuaabHocTh 10.05.03 — MHdopMmarnmonHas 6e30MacHOCTD
aBTOMATU3NPOBAHHBIX CHUCTEM
Buser 14.

IlonaTusa MaTpunbl, orneparui HaJl MaTpUIAMHU. TeopemMa O CBOWCTBAX CJIOXKEHHUS MATPUIL U YMHO-
JKEHUsI MATPUIIbI HA JIEMEHT KOJIbIA.

CaoiicTBa JIEJIMMOCTA MHOIOYJIEHOB M IIEJIbIX YHCEL.
o 3/
Bammcarb B airebpandeckoi (hopMe JIEMEHTBI MHOKECTBA, /4.

JlokazaThb, 9T0 00paTUMble MATPUIIBI HAJI KOJILIOM 00pa3yIoT IPYIILY 1O YMHOKEHUIO.
CocraBuresb B.B.Kopabesa

3as.kadenpoit KbullA A H. Pyuait

DK3ameH 110 ajiredbpe, crenuaabHocTh 10.05.03 — MHDopMannonHass 6e301acHOCTD
aBTOMATU3NPOBAHHBIX CHUCTEM
Buier 15.

TlonsiTme TpancroHUpoBaHUsT MaTpUIlbl. TeopeMma 0 CBOMCTBaX TPAHCIIOHUPOBAHUS MATPHII.
TeopeMa 0 JTUHEHHOCTH OTIPEJICTUTEIS.
Haiity manboapmmit o61mmii geiuTe/b MHOTOYIEHOB

fl@)=a2°+42* + 723 + 72?2 + 42+ 1 u

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

Ormerurn IIPOU3BOJIBHO Ha IIJIOCKOCTHW OJWH N3 KOpHefI BOCBMOM CTEINeHU U3 KOMILJIEKCHOTO YHUCJIa
Z W HapUCOBATH OCTaJIbHBIE KOPHH.

CocraBureib B.B.Kopa6JeBa

3as.xkadenapoit KbullA A.H. Pyuaii



DK3aMeH 110 ajredpe, crneruaabHocTh 10.05.03 — MHDopMmarnimonHasi 6e301acHOCTbD
ABTOMATU3UPOBAHHBIX CUCTEM
Bunner 16.

IlousiTue pemreHusi cUCTEMBI JIMHEHHBIX YPABHEHUI, COBMECTHBIE M HECOBMECTHBIE CHCTEMBI. DJjie-
MeHTapHBIe TPeodpa30BAHUS CUCTEMbI JTUHEHHBIX ypaBHeHuit. Teopema 00 3/1eMeHTapHBIX TTpeobpa-
30BaHUIX.

Ilonstne obparumoctn maTpuil. IIpuMepbl 0OPATUMBIX M HEOOPATUMBIX MATPHI] HAJ KOJIBIIAMU.
Teopema o 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 obmuit gesuress muorowiena (z — 1)3(z + 1)%(z + 2) u ero mpoussoHOiL.
CocraBure)ib B.B.KopabJiesa

3as.kadeapoit KbullA A.H. Pyuaii

DK3aMeH 110 ajredpe, crneruaabHocTh 10.05.03 — MHDOopMarinonHasi 6e30MacHOCTD
aBTOMATU3UPOBAHHBIX CUCTEM
Buner 17.

BzaumMuO mpocThle MHOTOWIEHBI U UX CBOWCTBA.
Teopema 006 ompeiesuTese MOy PACIABIIEHCS MATPUIIHL.

Haittu obrrie perennst cucTeMbl IMHEHHBIX YPaBHEHUI
3x1 — 229 4+ dxg + 4y = 2,
6581 - 4:62 + 41’3 + 31‘4 == 3,
921 — 629 + 323 + 224 = 4.

Kaxk usmenurncest npoussesenune AB matpun A u B, ecjin epecTaBUTD i-if U j-if CTOJIOIBI MATPHUITHI

B?
CocraBuresib B.B.Kopa6JeBa

3as.xkadeapoit KbullA A.H. Pyuaii

Dk3ameH 1o ajredpe, cnenuajabHocTh 10.05.03 — MadopmanmuoHHast 6€301aCHOCTD
aBTOMATU3UPOBAHHBIX CHUCTEM
Buer 18.

Munops! u anrebpaundeckue jronoJiHeHns. Teopema o cBoiicTBax asredpandecKux JlonosiHeHnii. Paz-
JIOXKEHHE OIIPeJIeIUTe I 10 CTPOYKe U CTOJIOLLY.

HerI/IBO,HI/IIVIOCTI) MHorouaenos. OcHoBHas TeopeMa apI/I(l)l\/IeTI/IKI/I MHOT'O41JICHOB.

Broraunciurs olpeaejuTe]Ib

1 1 4

W NN O N

1 2 2
2 0 3|
4 2 1

Kak m3mennthesa obparnas marpuna A1, ecom B gampoit Marpume A i-10 CTPOKY YMHOMKHUTDL Ha
YUCIIO (v, HE PABHOE HYJIIO?
CocraBuresnnb B.B.Kopabesa

3as.kadeapoit KbullA A H. Pyuaii



DK3aMeH 110 ajredpe, crneruaabHocTh 10.05.03 — MHDopMmarnimonHasi 6e301acHOCTbD

aBTOMATU3NPOBAHHBIX CHUCTEM
Buaer 19.

Boeraucienne o6paTHON MATPUIIBI C TIOMOIIIBIO 3JIEMEHTAPHBIX TpeobpazoBanuil crpok. ObocHOBaHIE
METO/IA.

Teopema 06 ompemenuTese MPOU3BEACHUST IBYX MATPHII.

Pemurs marpuyanoe ypasHenue:

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.Kopabesa

3as.kadeapoit KbullA A H. Pyuait

DK3aMeH 110 ajiredope, crenuaabHocTsh 10.05.03 — MHbopMannonHas 6€e301acHOCTD
ABTOMATU3NPOBAHHBIX CHUCTEM
Buier 20.

Onpenenuresib BangepMoHIa U MUPKYJISTHT.
Teopema 0 KOpHSX U3 €IUHUIGI.
Haittun nanbosbuii o0IIMit JeuTe/ b MHOIOYJIEHOB

flx)=2° -5zt + 723 — 222 + 42 — 8 m

g(z) = 2* — 2 — 2 + 1 u ero muHeltHOE pa3IOXKEHME.

Ormerurn IIPOU3BOJIBHO Ha IIJIOCKOCTHU OOWH U3 KOpHefI MIECTON CTENEHW U3 KOMILJIEKCHOTO YHUCJIa 2
1 HApHUCOBaTh OCTaJIbHbBIE KOPHU.

CocraBureib B.B.Kopa6JeBa

3as.kadeapoit KbullA A.A. CosioBbeB

DK3aMeH TI0 ajredpe, crnenuajabHocTh 10.05.03 — NMHdopmarnmonHas 6e300acHOCTD

aBTOMATU3UPOBAHHBIX CHUCTEM
Buner 21.

Hawunbompmumit obmuit e uTe/ b AjIsi MHOTOY/IEHOB, €ro CBONCTBA, aJaropuTM EBKInma s MHOTO-
YJICHOB.

Teopema o JTMHEHHOCTHU OIIpEEIUTES.
Banucarh B ajgrebpandeckoil opMe 37eMeHThbl MHOKeCTBa /1 + 4.

Kak u3smenurbest npoussejenne AB marpui A u B, eciu K i-if cTpoke MaTpuilbl A npubaBuTh j-ii
CTPOKY, YMHOXKEHHYO Ha 9uCJIO v

CocraBuresnb B.B.Kopabesa

3as.kadeapoit KbullA A.A. Conosnen



DK3aMeH 110 ajredpe, crneruaabHocTh 10.05.03 — MHDopMmarnimonHasi 6e301acHOCTbD
ABTOMATU3UPOBAHHBIX CUCTEM
Buner 22

Teopema 06 obpaTHOIT MaTpwHIIE.
Teopema 06 oHO3HAYIHOCTH 3ajaHUsT MHOTOYJIEHA, CBOUMH 3HATECHUSIMU.

Haittnr manboapmmit o6mumii geTuTe/ b MHOTOU/IEHOB
f@)=a25+42* + 723 + 72?2 + 42+ 1 n
g(z) = 2* — 323 + 2% + 4 u ero sumeitHOe pazOKeHUe.

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

CocraBuresnb B.B.Kopabesa

3as.kadeapoit KbullA A.A. Conosnen



DK3aMeH 110 ajredpe, crneruaabHocTh 10.05.03 — MHDopMmarnimonHasi 6e301acHOCTbD
ABTOMATU3UPOBAHHBIX CUCTEM
Buner 1.

1. Kpurepnit 6a3uca.

2. TlpocTpancTBa €O CKaJSIpHBIM Tpou3BejeHneM. Teopema O TpOCTEHINUX CBOWCTBAX TAKUX IPO-
CTPAHCTB.

3. Jlokazarh, 94TO €Cjiu BEKTOPbI (1, G2, 43 JIMHEHHO 3aBUCUMBI M BEKTOD (3 HE BBIPAXKAETCsl JIMHEIHO
qepe3 BEKTOPBI (] U Ao, TO G U G2 PA3JIMIAIOTCS MEXKTy COOOM JIUINb 9UCIOBBIM MHOXKUTEJIEM.

4. BoisgcHUTB, MOXKHO JII MATPUILY

0 -6 0
1 5 0
3 2 1
JIMHEHHOTO MPeobpa30BaHUsl MIPUBECTU K JMArOHAIBLHOMY BHJY IIyTEM IIePeX0Jia K HOBOMY Oa3ucy.
CocraBuresib B.B.KopabJesa
3as.kadenpoit KbullA A H. Pyuait

DK3ameH 110 ajiredope, crenuaabHocTsh 10.05.03 — MHpopManmonHas 6e301acHOCTD
ABTOMATU3NPOBAHHbBIX CUCTEM
Buaner 2.

1. Oupesenenne ymHeHOTO oneparopa. TeopeMa 0 CBOHCTBAaX JIMHEHHBIX OIIEPATOPOB.

2. 3aKOH WHEPINU KBAIPATUIHBIX (DOPM.

3. IlokazaTb, 9TO €CJId BEKTOPHI A1, a3 . . . , Af JIAHEHHO HE3aBUCUMBI, & BEKTOPHI 41, A3 . . . , ), b JnHel-
HO 3aBUCUMBI, TO BEKTOD b JINHEIHO BBIPAYKAETCS 9e€pe3 a1, a3 - . . , k.

4. JokazaTh, 9TO KaxK/as U3 JBYX 3aJ@HHBIX CHCTEM BEKTOPOB SIBJISETCS 0A3MCOM, U HAWTHU CBIA3b
MeXK/1y KOOPJUHATAMU OJHOI'O U TOT'O YK€ BEKTOpa B TUX Oa3ucax:

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

CocraBuresb B.B.Kopa6JeBa

3as.xkadeapoit KbullA A.H. Pyuaii

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

1. JIuneitabie ipeobpa3oBanust MPOCTpaHCTBA. MaTpHIThl TMHEHHOTO Tpeobpa30BaHus B PA3HbIX 0A3M-
cax.

2. Teopema 0 mMaTpuile KBaIpaTHIHON (POPMHBI.

3. [Iyctb A — MaTpuIa moJIOXKUTETHHO OIPE/IEJIEHHON BEIeCTBEHHOM KBaapaTudHoii (popmbl. Jloka-
3aTh, 9TO CyIeCTByeT obpaTuMas MaTpHIa S, Takas, 9ro A = StS.

4. JIorosHATD J10 OPTOrOHAJILHOIO H6a31ca YeThIPEXMEPHOI'o IIPOCTPAHCTBa cucTeMy BekTopos (1,1, 1,0),
(1,-2,1,0).

CocraBureib B.B.Kopa6JieBa

3as.kadeapoit KbullA A.H. Pyuaii



DK3aMeH 110 ajredpe, crneruaabHocTh 10.05.03 — MHDopMmarnimonHasi 6e301acHOCTbD
ABTOMATU3UPOBAHHBIX CUCTEM
Buner 4.

1. Teopema o BuIOOpE Gazuca.

2. Ipa noHsTHs KBAAPATUIHON (HOpMBI (KakK (QYHKIMU U KaK MHOIOYIEHA), CBA3b MEXKIY HUMH.

3. lokazaTh, 9TO KOMMYTHUPYIOIIIIE JITHEHHbIE TPEOOPA30BaAHNs KOMIIEKCHOIO BEKTOPHOI'O IIPOCTPAH-
CTBa UMEIOT OOTIMiI COOCTBEHHBIN 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.Kopa6JeBa
3as.kadenpoit KbullA A H. Pyuait

DK3aMeH 110 ajiredbpe, crenuaiabHocTh 10.05.03 — MHpopManmonHasi 6e301acHOCTD
ABTOMATU3NPOBAHHbBIX CUCTEM
Buaer 5.

1. Oupenenenue noampocTpancTsa. Teopema 06 OCHOBHBIX CBOMCTBaX IIOANIPOCTPAHCTBA.

2. Kpurepuil moIo:KuTeILHON OIpeeIeHHOCTH KBaIPATHIHLIX (DOPM.

3. JoKa3aTh, 9TO €CIM CKAJIAPHBIA KBaApaT JIIO00r0 BEKTOPa €BKIIMI0BA IIPOCTPAHCTBA PABEH CyMMeE
KBaJIpATOB KOOPJUHAT 3TOI'0 BEKTOpa, TO 6a3uc, B KOTOPOM GepyTcs KOOPAMHATHI, OPTOHOPMUPOBAHHDII.

4. Boiienurs 6a3uc JuHeiHO# 060104KY cucTeMbl 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 CUCTEM
Buer 6.

1. CobcrBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYeHUsI. Teopema 0 HAXOXK/IEHUH COOCTBEHHBIX 3HAYEHUN.
2. Teopema Jlarpan:xa.

3. Hokazarb, uro dyukimun tF, t!, ... " IuHEHHO HE3ABUCHMBI, €CJIH BEIeCTBEHHbIE Yucaa k, 1, ... 7
Pa3IAIHbI.

4. IlycTs B eBKIMIOBOM HpocTpancTse R

L = Lin((1,-1,1,-1),(1,-2,1,-2),(3,3,3,3)). Haiitu oproHOpMUpOBaHHBI/ 6GA3NUC MOJIPOCTPAHCTBA
L.

CocraBureiib B.B.Kopab6sieBa

3as.kadeapoit KbullA A.H. Pyuaii



DK3aMeH 110 ajredpe, crneruaabHocTh 10.05.03 — MHDopMmarnimonHasi 6e301acHOCTbD
ABTOMATU3UPOBAHHBIX CUCTEM
Buner 7.

1. Teopema Kponekepa-Kanesu.
2. Teopema Kormmm — ByasKOBCKOTO..
3. lokazarh, YTO BEKTOPHI U1, V2, . . . , Uy, 0OPA3YIOT OA3UC BEKTOPHOTO IIPOCTPAHCTBA, €CJIN BCE BEKTOPBI
Jepe3 HUX JIMHEHO BBIPAXKAKTCS, U XOTs Obl OJIUH BEKTOP BHIPAXKAETCS Yepe3 HUX OJHO3HAYHO.
4. ITpuBecTu ¢ mOMOINBIO ajaropurMa Jlarpamka K IUaroHaIbHOMY BHLY KBJIPATUIHYIO (hopMmy 221 T3+
:c% + xox3.
CocraBuresib B.B.KopabJiesa

3as.kadenpoit KbullA A H. Pyuait

DK3ameH 110 ajiredbpe, crenuaiabHocTh 10.05.03 — MHbopMannmonHas 6e301acHOCTD
ABTOMATU3NPOBAaHHbBIX CUCTEM
Buaer 8.

1. Teopema 06 ouncTKe JmHeHO MOJIHOrO MHOXKecTBa. Onpeiesienne 6azuca.

2. Hopmasbnble npeoGpasobanust. TeopeMa 0 COOCTBEHHBIX BEKTOPaX U COOCTBEHHBIX 3HAYEHUSIX HOP-
MAaJILHOTO IIPEO0Pa3OBAHUS.

3. IlycTn smneiinoe mpeo6pa3oBanie ( BEKTOPHOTO MPOCTPAHCTBA V YIOBJIETBOPAET YCJIOBUIO: (02 = €.
Iycrs S = {v|p(v) = v} u T = {v|p(v) = —v}. Jokasars, uro S u T — MHBAPUAHTHBIE MOIIIPOCTPAHCTBA
Ipeobpa3oBaHus ©.

4. HaiiTu pasMepHOCTH CyMMBI U PA3MEPHOCTH liepecedenus moupocTpancts 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.Kopa6Jiesa

3as.kadenapoit KbullA A H. Pyuait

DK3ameH 110 ajiredbpe, crenuaabHocTh 10.05.03 — MHbopManmonHasi 6e301acHOCTD
ABTOMATU3NPOBAHHbIX CUCTEM
Buger 9.

1. uBapuanTHbBIE TIOIIPOCTPAHCTBA. Teopema 00 OJHOMEPHBIX WHBAPUAHTHBIX MOITPOCTPAHCTBAX.
2. Teopema o cBoiicTBaxX HOPMbI BEKTOPA.
3. IlycTpb BCe BEKTOPBI TPOCTPAHCTBA SIBJIAIOTCHA COOCTBEHHBIMY BEKTOpaMu peodbpaszoBanus . Jloka-
3aTh, UTO = AE JJI HEKOTOPOT'O YHCJIA A U3 OCHOBHOIO IIOJIS.
4. Haiitu 6a3uc cymmbl aByX noanpocrpascts Lin(vi,ve) n Lin(uy,us), toe v = (1,2,1,0), vy =
(=1,1,1,1), uy = (2,-1,0,-1), uy = (1,—1,3,7).
CocraBureiib B.B.Kopa6JieBa

3as.xkadenapoit KbullA A.H. Pyuaii



DK3aMeH 110 ajredpe, crneruaabHocTh 10.05.03 — MHDopMmarnimonHasi 6e301acHOCTbD
ABTOMATU3UPOBAHHBIX CUCTEM
Bunner 10.

1. TokazaTb, 9TO CTOJIOIOBBII PAHT MATPHUIILI PABEH CTPOYHOMY DAHTY MATPHUIIHI.
2. CompsizkeHHOE TIpeobpa30BaHme, TeopeMa CyIMEeCTBOBAHUST COMPSI>KEHHOTO TPeobpa30BaHUsI.
3. Ilycrs uHeitHoe Mpeobpa3oBaHue ( BEKTOPHOTO IPOCTPAHCTBa V yI0BJIETBOPSET yCaouio: p? = .

IIycrs S = {v|¢p(v) = v} u T = {v|p(v) = —v}. Joxasars, uro S u T HONIPOCTPAHCTBA HPOCTPAHCTBA
VuV=5SaT.
4. Monosuursb 10 6aszuca cucremy sBexropos (1,1,1,0), (0,1,1,1).
CocraBuresib B.B.KopabJiesa
3as.kadenpoit KbullA A H. Pyuait

DK3aMeH 110 ajiredbpe, crenuaabHocTh 10.05.03 — MHDopManmonHass 6e301acHOCTD
ABTOMATU3NPOBAaHHbBIX CUCTEM
Buer 11.

1. JlokazaTb, 9TO CTOJIOIOBBII PAHI PABEH CTPOYHOMY PAHTY.
2. OpTOroHAJILHOCTh BEKTOPOB U IONPOCTPAHCTB. TeopeMa 00 OPTOrOHAJIBHBIX MHOXKECTBAX BEKTO-
POB, IIPOIIECC OPTOTOHAJIN3AITAN.

3. Hanmmcars marpuity andddepeHInpoBaHns B TPOCTPAHCTBE MHOIOYJIEHOB CTEIIeHH < 1. OT OJIHOTO
2 n

Hen3BeCTHOTO B Oazuce 1,1, DAL BorancnTh xapakTepuCeTUIecKnii MHOTOWIEH 9TOT0 ITpeodpa3oBa-
HUS. w
4. Haiitu 6a3uc nomupocrpancTsa Lin(vy, ve, vs), ecm vy = (1,1,1,0), v2 = (1,1,0,1), v3 = (1,0, 1,1).
CocraBureiib B.B.Kopa6JieBa
3as.kadeapoit KbullA A.H. Pyuaii

DK3aMeH TI0 ajredpe, crnenuajabHocTh 10.05.03 — MHdopmarnimonHasi 6e300acHOCTD
aBTOMATU3NPOBAHHBIX CHUCTEM
Buier 12.

1. Oupejesienne JMHEHHON 3aBUCHMOCTH U JIMHEHHON HE3aBUCHMOCTH BEKTOPOB, CBOWCTBA JIMHEITHO
3aBUCUMBIX U HE3aBUCUMbBIX BEKTODOB.

2. OproronajibHOe JI0T0HEHHE. TeopeMa 06 OPTOrOHAJIBHOM JIOIIOJTHEHUN.

3. lokazars, yTo DyHIAMEHTAIbHAST CHCTEMa PEIIeHNl CUCTEMbI JIMHEIHBIX OJHOPOIHBIX YPaBHEHUI
€cTh 6a3UC OPTOTOHAJIBHOIO JOMOJIHEHNS K CUCTEME CTPOK MaTPHUIIbl KOI(MDMUIIMEHTOB PN HEN3BECTHBIX.

4. IIpuBecTu ¢ momorInpio aaropurma Jlarpamka K quaronaabHOMy BHLY KBaApaTudnyio dopmy 413+
233% + x129.

CocraBureiib B.B.KopabJieBa

3as.kadeapoit KbullA A H. Pyuaii



DK3aMeH 110 ajredpe, crneruaabHocTh 10.05.03 — MHDopMmarnimonHasi 6e301acHOCTbD

aBTOMATU3NPOBAHHBIX CHUCTEM
Buaer 13.

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

2. Teopema 0 MaTpuile CONPSKEHHOTO TPEOOPA3OBAHNUS.

3. Jloka3aTh, UTO eCJH COOCTBEHHBI BEKTOD IIPEOODPA3OBAHUS (2 IPHHAJIEXKHUT IIOJIOKUTEILHOMY
CODCTBEHHOMY 3HAYEHUIO, TO (0 UMEET CODCTBEHHBIH BEKTOP.

4. BoLiesuTh Bce He3aBUCUMBbIE MOJICUCTEMbI 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, crnenuaabHocTh 10.05.03 — MudopmanuonHasi 6€3011aCHOCTD
aBTOMATU3UPOBAHHBIX CUCTEM
Buner 14.

1. Kpurepwnit uHeitHON 3aBUCHMOCTH.

2. Teopema 0 MaTpuIlEe CONPSIKEHHOTO ITPEOOPA3OBAHISI.

3. B mpocTpanCcTBe MHOIOYJICHOB CTEIIeHH < 3 HaJl I0JIeM BeIleCTBeHHBIX umces B 6asuce 1,x,x2, x
HaIKCaTh MATPUIY KBaJAPATUIHON (DOPMBI, €CJIi COOTBETCTBYIOIIAs el bunnnelinas dopMa MMeeT BUJ

1
o(f(x),9(z)) = [zf(z)g(x)dx.
0
4. BekTopsb! a1, a2, a3, a4, 45 — JTAHEHHO HE3ABUCUMBI. SIBJIsI€TCS JIM IMHEWHO 3aBUCUMOM CUCTEMA BEK-

TOpOB by = 3a;1 + 4as — baz — 2a4 + 4as, by = 8ay + Tas — 2a3 + Sas — 10as, by = 2a1 — as + 8az — a4 + 2a5?
CocraBuresb B.B.Kopa6JeBa

3

3as.xkadeapoit KbullA A.H. Pyuaii

Dk3ameH 1o ajredpe, cnenuajabHocTh 10.05.03 — MadopmanmuonHast 6€3011acHOCTD
aBTOMATU3UPOBAHHBIX CHUCTEM
Buser 15.

1. PaszmepHOCTh IIPOCTPAHCTBA, TEOPEMA O PA3MEPHOCTH, CJIEJICTBUSI U3 Hee.

2. Jluneitabie dynkimonaabl. TeopeMa O CTpoeHUU JIMHEHHOrO (DYyHKIIMOHAJA Ha, MIPOCTPAHCTBE CO
CKAJIIPHBIM [IPOU3BEJICHUEM.

3. IlycTs nuHeliHOE Mpeodbpa30BaHUe ( BEKTOPHOIO MPOCTPAHCTBA V' MEPECTAHOBOYHO CO BCEMU JIU-
HEHHBIMU [TPE0OPA30BAHUAME STOIO IPOCTPAHCTBA. J[0Ka3aTh, YTO ¢ = A€ Ul HEKOTOPOrO YHC/Ia A U3
OCHOBHOT'O TIOJISI.

4. YKazaTb cucCTeMy JIMHEHHBIX ypaBHEHMil, KOTOpas 3aJaeT OPTOIOHAJILHOE JOIOJIHEHUE IIOJIIPO-
crpancrsa 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 ajiredpe, crneruaabHocTh 10.05.03 — MHDopMmarnimonHasi 6e300acHOCTbD
ABTOMATU3UPOBAHHBIX CUCTEM
Bunner 16.

1. JomosHeHne K MOIIPOCTPAHCTBY, TEOPEMa O CyIECTBOBAHUE JOMOJHEHUS K TOJIIPOCTPAHCTBY.
2. Teopema 0 CBA3M MK,y OPTOHOPMHUPOBAHHBIME HA3MCAME B MIPOCTPAHCTBE CO CKAJAPHBIM IIPOU3-
BEJICHHUEM.
3. Jlokazarb, 94TO po 1 o6pa3 JUHEIHOTo onepaTopa (¢ NHBAPUAHTHBIC MOIIPOCTPAHCTBA.
4. B eBkmIoBOM npocrpaHcTse jano nogupocrpancrso Lin((1,0,2,1),(2,2,—1,6),(8,4,—6,1)). C
TTOMOIIBIO MPOIECCa OPTOTOHAIU3AINN TOCTPOUTH OPTOTOHAJIBHBIA GA3UC STOrO MOAIIPOCTPAHCTBA.
CocraBuresib B.B.Kopa6Jiesa

3as.kadenpoit KbullA A H. Pyuait
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