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HOACHUTEJBHASA 3AIIUCKA

Pabouast nporpaMma TUCHUIUTMHBI «AJIreOpay COCTaBlIeHa B COOTBETCTBHE C
TpeboBaHMSIMU (DeIepaTbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa
BbIciiero oopazoBanus (nanee ®I'OC BO) no HampaBieHHIO MOJATOTOBKH KaJpoOB
Beictiel kBamudukanuu 44.03.01 Ilegarornueckoe oOpazoBaHue, YTBEPKIESHHOTO
npukazoM MuHucTepcTBa oOpa3oBaHus U Hayku Poccuiickoit ¢eaepanun u
npodeccuonansHoro crangapra «llegaror mnpodeccuoHanbHOrO OO0yYeHUS U
JOTIOTHUTEHHOTO MPO(HECCHOHATBFHOTO 00Pa30BaHUS, YTBEPKIECHHOTO TIPUKA30M
MunucrepcTBa Tpyaa u counanbHoi 3auThl PO ot 8 centsaops 2015r. Ne608H.

Pabouast mporpamma JUCHUTIIMHBI «AJreOpa» BKIIOYACT MOSICHUTEIBHYIO
3aMuUCKY, OpraHU3allMOHHO-METONYECKUE MaTepHabl, KOMITOHEHTBI
MOHUTOPHUHTA YYEOHBIX JOCTUKEHUN 00yHarONIUXCsl U Y4eOHbIE PECYPCHI.

b1.B.O/1.14. «Anre0Opa» - AMCUMUIUIMHA BapUaTUBHOUN YacTH. Tpya0eMKOCTh
JTUCHUAIINHBI cocTaBisieT 13 3.e. uinn 468 yacos, u3 Hux 192 yacoB oTBOAUTCS Ha
ayIuTOpHYI0 paboTy, 276 dYacoB caMOCTOSTEeNbHOW paboTel. HM3yudeHue
JTUCITUTIIMHE COTJIACHO TIJIaHy MPOXOJUT B TEUCHUE 4-X CEMECTPOB - B 1-eM, 2-oMm,
3-M u 4-M cemecTpax. B mepBoM u BTOPOM ceMecTpax CTYACHTHI U3y4aroT pa3ziel
«JIuneitHoit anreOpw», B 3-eM «Teoputo uucen» u 4-M «Teoprro MHOTOUJICHOBY.

Ilenv oceoenusa oucyunaunvl: GopMupoBaHUE OOIIETO MPEACTABICHUS O
3a/layax M LeJsX MpeaMera, MEeCTe M JIOCTOBEPHOCTH MPUMEHSEMBIX B IIKOJIBHOM
Kypce aJropuTMoB, popMHupoBaHUe TPOPECCUOHATIBHBIX KOMIIETCHITUN CTYAEHTOB.

Mecmo oucuyunaunsl 6 peanuzayuu 0CHOBHBIX 3a0ay 0OuLell NPeOMemHol
noozomoeku. Kypc Anredpesl B o0mieil MaTreMaTHYECKOW TOJATOTOBKE 3aHUMAECT
BAXHO MECTO, TaK Kak HWMEHHO B O3TOM Kypce HACT BBIPaOOTKAa OCHOBHBIX
QITOPUTMOB JIEHCTBUI ¢ BaXKHBIMA MAaTEMAaTUYECKHUMH CTPYKTypaMHu TaKWMH, KaK
YUCJIOBbIE MHOXKE€CTBAa, MHOTOMEPHBIE IPOCTPAHCTBA, MHOTOYJIEHBI, CHUCTEMBbI
JUHEHHBIX YPaBHEHUH, a TAK)KE TAKUMH (PyHIaMCHTAIBHBIMU TTOHATHUSAMH aaTreOphl
KaKk OmHapHas anreOpawdeckasi omeparvs, rpymnma, Koibio, noie. dopmupyercs

HAaBBIK CTPOIoro MareMaTH4CCKOI'O J0Ka3aTcJILCTBA. MaTepI/IaJ'I 9TOro Kypca B



3HAYUTEILHOU MEPC HUCIIOJIB3YECTCsA B IIKOJIbHOM KYPCC MATEMATHKH, a TAKXKC B

HaY4YHBIX HCCJICAOBAHUA B 0001 00JTaCTH MaTEMaTHKH U €€ IIPUITOKCHUAX.

Mecmo Oucyunaunvt 6 obecneyeHuu o00pPaA306aAMETLHLIX UHMEPECOE
AuyHOCMU cmyodenma, odyuarwuiecoca no oucyunaune. JucuurmnHa Anredpa
dbopMHpyeT y CTYIEHTOB YyMEHHE TMPaBUIBLHO PACCYXIaTh, BBICTPAWBAThH
JIOTUYECKUE IIEMOYKH COJIEPKATEIbHBIX BBIBOJOB, PACIIUPAET MPEJCTABICHUS O
MOHSATUSIX IIKOJBHOTO Kypca aireOpsl.

Mecmo Oucuuniunsl 6 y0061emeEOPEeHUU MmpedoBaAHUNl 3aKA34YUKOE K
6bINYCKHUKAM YHUgepcumema no OanHou Oucyunaune. Kypc anreOpsl B
IIKOJIBHOW MpOrpaMMe 3aHUMAaeT 3HauuTeapbHoe Mecto. [Ipu oOyuenun B BY3ax
OBIBIIIME IIKOJBHUKHU TaK € MPOJODKAIOT U3yUeHHE aireOpbl B HE3aBUCHUMOCTHU
OT BBIOpAaHHONW HMMHU CHEUUAIBHOCTH. B CBSI3M ¢ ATUM, WIKOJIBHBIA YUYUTEIb
MaTeMaTUKU JOJDKEH B COBEPIICHCTBE BIIaJIETh OCHOBHBIMU aireOpanyecKuMu
MOHATUSIMU, TPUYEM HE HA HHTYUTUBHOM YPOBHE, a YETKO IMPEJICTABIAThH
MEXaHU3MbI ICUCTBUSI T€X WJIM MHBIX MOHATUN U anroputmoB. [losToMy yuurtensb
MMETh 3HAHUS MO [JAaHHOW JUCUMIUIMHE, NPEBBIIAIONINE 3HAHUS IMIKOJBHOU
nporpaMMbl, YTOObI HW3JIaraTh IIKOJIBHBIM MaTepuand Ha JOCTaTOYHO BBICOKOM
HAay4YHO-METOIMYECKOM YPOBHE.

3nanue Kakux y4eOHbIX OUCUUNIUH OO0JIHCHO NPeOulecmeosams
u3yueHuro OanHnou oucyunaunsl.  Tax KaK ITOCTPOEHUE HEKOTOPBIX
areOpandecKkux CTPYKTYp BEAETCS MO aHaJIOTMM C HealreOpandeckumu, Oosee
TOTO, OHM SIBIISIFOTCS OOOOIIEHUSIMU ITUX CTPYKTYp, TO JJIsi JYYIIEr0 YCBOCHHS
YCTpOMCTBAa W PabOThl TaKUX anredpandyeckux OOBEKTOB HEOOXOAMMO 3HAHHE
IIKOJIBHBIX OCHOB TE€OMETpPUH, TEOPUM YHCENl MaTreMaThudecKkoro aHanusza. U3
Tr€OMETPUN HY>KHBI BEKTOPBI, MPEeoOpa3oBaHUsl KOOPAUHATHBIX CUCTEM; U3 TEOPHUU
YuceNl — 3HaHUE CBOMCTB YHUCJIOBBIX MHOXKECTB, M3y4aeMbIX B IIKOJBHOM Kypce
aNreOphl; U3 MATEMAaTUYECKOTO aHAINM3a — MOHATHE (YHKITUH, IPOU3BOTHOM.

Jlna usyuenus Kakux Oucyuniun Oyoem UCHOIb306AMbCA MAMeEPUal

OaHHOU Oucyunaunbl. Matepuan IUCHUIUIMHBI AJNreOpa HOCUT 3aBEpIIAONIi



xapaktep. BMecte ¢ Tem, B HeM jgaeTcs HeoOXoauMoe OO0OOCHOBAaHME MHOTUM
byHIaMEHTAIPHBIM 3HAHUAM W3 JPYrux JIucuMiuinH. Hampumep, B Kypce
AnreOpsl JaeTcsi HeoOXoAuMas MOJTOTOBKA JJIsl PEIICHUST CHUCTEM JIMHEHHBIX
ypaBHEHHH, pabOThl C MaTpullaMH, OIpeASTUTEIIMHA, apuPpMeTHIYeCKUMU
BEKTOPaMHM, MHOTOYIECHAMH, KOTOPBIE HCIIOJB3YIOTCA NPU H3YYEHUH JPYTHUX
MaTEeMaTHUYCCKHUX JUCIIUIIIIMH.

Texnonozusn npouecca odyuenus oucuuniaune. llpu 0OydYeHUH HTaHHOM
JIUCIUATIIIMHE IJIAHUPYETCS MIPUMEHCHUE TEXHOJIOTUI: COBPEMEHHOE
TPAAUIIMOHHOE oOyueHue (JIEKIIMOHHO-CeMHHapCKasi-3aueTHas CHCTEMa,;
MeJlaroTuKa COTPYJAHUYECTBA; MpoOiIeMHOe OOydYeHHE; KOJUICKTHBHBIH CIOCO0
00y4eHUs; TEXHOJOTUH MOIYJIBLHOTO O0YUYEHUS; TEXHOJIOTHS MaCTEPCKHUX.

[Ipy wm3ydeHnn aucHUIUITUHBI AjreOpa OCHOBHBIMU (opMaMH OOydeHHS
ABJSIFOTCS JICKUUM W TPAKTUYECKHE 3aHATHA. Ha Jeknuax cucTteMaTuyecKu
W3JIaraeTcsi MaTepuall, NPEeayCMOTPEHHbIM mnporpammMor. Ha mpaktudecknx
3aHATUSIX 3TOT MATEpUA 3aKpEIUISICTCS B MPOLECCE OIpOca, PEIICHUs 3ajad,
MIPUBEIACHUS MIPUMEPOB, JIoKa3aTeIbCTBa YTBEPKIACHU, MPOBEICHUSA
CPaBHUTEIIPHOTO aHaJIM3a CO IIKOJBbHBIM KypcoM anredpel. IIpemycmorpena
JIOMAITHUE WHIWBUAYaJIbHbIC 3aJlaHus, ayJUTOPHbIE KOHTPOJIbHBIE PabOThI U
cepusi HEOOJBIIUX CaMOCTOSITENIbHBIX PA0OT HAa 3HAHME OCHOBHBIX TMOHSTUN
TUCUUATUIMHBL. MTOroBOM NPOBEPKOW 3HAHWK SIBIISIFOTCS 3a4€Thl M DK3AMEHBI.
OLleHOYHBIE CPENICTBA PE3YIbTATOB OCBOCHUS AUCLMIUIMHBI, KPUTEPUH OLECHKU
BBINIOJIHCHUA 3aJlaHuW TIpelcTaBieHbl B paszaeine «DOHAbI OLIEHOYHBIX CPEJICTB

JUTS IPOBEACHUS IPOMEKYTOUYHON aTTECTALIUN.

ITnanupyemoie pezynvmamot 00yuenusa. B 1poliecce U3ydeHUs JAHHOTO
Kypca AnreOpbl UAET BhIPAOOTKA OCHOBHBIX QJITOPUTMOB JEHCTBUN C BaKHBIMHU
MaTEMaTUYECKUMH  CTPYKTypaMu  TaKUMH, KaK 4YHUCJIOBbIE  MHOKECTBA,
MHOTOMEpHBIE MPOCTPAHCTBA, MHOIOYJIEHBI, CHCTEMBI JIMHEWHBIX YPAaBHEHHM, a
TaKK€ TaKUMU (PyHIaMEHTaIbHBIMU TOHATUSIMU anreOpsl Kak OuWHapHas

anreOpanyeckasl omepainus, Tpynma, Koibio, mone.  Dopmupyercss HaBBIK



CTPOTOT0 MaTEMAaTUYECKOTO J0Ka3aTelabCcTBAa. Marepuag 3TOro Kypca B
3HAYUTENIbHON Mepe UCIOJB3YyEeTCs] B IIKOJBHOM Kypce MaTeMaTHKH, a TaKKe B
HAYYHBIX HCCIIEAOBAaHUA B JIOOOW 0O0NacTH MaTeMaTHMKH U €€ MPUIIOKCHHSIX.
Kpowme Toro, uaet popmMupoBaHue TaKuX KoMnemeHyuil, Kax:

OK-3 crnocoOHOCThIO HCIONB30BAaTh ECTECTBEHHOHAYUHBIE M MAaTEMaTHYECKHUE
3HAHUS JJI1 OPUEHTUPOBAHUS B COBPEMEHHOM MH()OPMAIIMOHHOM MIPOCTPAHCTBE
OK-5 cnocoOHOCTBIO paboTaTh B KOMaHJE, TOJEPAHTHO BOCHPUHHUMATh
collMajbHbIC, KyJIbTYpHBIC U TMYHOCTHBIE Pa3INyIns

OIIK-2 cnocoOHOCThIO OCYHIECTBIIATH OOY4Y€HHE, BOCIUTAHUE U PA3BUTUE C
Y4E€TOM COLHMAJIbHBIX, BO3PACTHBIX, NCUXO(U3MYECKUX U HUHAUBHUIYaAIbHbIX
O0COOEHHOCTE, B TOM 4HclIe OCOObIX 00pa3oBaTENbHBIX MNOTPEOHOCTEM
oOyJaroImmxcsl

IIK-6 TOTOBHOCTBIO K B3aUMOJCUCTBUIO C YYaCTHHKaMH 0Opa30BaTEIIHHOTO
mporecca

IIK-7/ cnocoOHOCTbIO ~ OPraHM30BBIBaTH  COTPYJHUYECTBO  OOYyYaOLIUXCS,
NOJICPKUBATh ~ AKTUBHOCTh M HMHHUIMATUBHOCTh,  CaMOCTOATEIHHOCTH

oOyyJarommxcs, pa3BUBaTh UX TBOPUECCKHE CIIOCOOHOCTH.



3aJa4u 0CBOCHHUSA

IInanupyemsble pe3yJbTaThl 00y4eHHS O

Kon

AUCHUILIMHBI AUCHUILINHE (IeCKPUNITOPHI) pe3yJibTa
Ta
o0y4eHust
(koMmeTe
HIIHS)
Pacmiupenue u 3HaTh: OCHOBHBIC OHITHS TEOPUU JEITUMOCTU YUCET U OK-3
yrayOsieHue MHOTOYJICHOB, TEOPUU CPAaBHEHUH, allreOpbl MaTpHIL, I1K-6
MOHSITHIA Pa3/elIOB | OMPEIeIUTENb, INHEHHAS 3aBUCUMOCTb, Oa3uC, paHT
anreOpsl: CUCTEMBI BEKTOPOB, JINHEHHbIE ONIEPaTOPHI,
JAuHeWHas anredpa, | OpTOroHaJIbHBIE U OPTOHOPMUPOBAHHBIE
Teopus YHCel, peoOpa3oBaHus, OCHOBBI aIre0panyecKux CTpyKTyp,
TEeOpUst MOHSTHUS TPYIIIBI, KOJIbLIA, 1ToJist. [loHumaTs Mecto
MHOTOYJICHOB, M3y4aeMoro Marepuasia B 00uiei CTpyKType AUCUUIUIUHBL.
anreOpanyeckue YMeTh: NpOBOIUTH TEOPETUKO-UYUCIIOBBIE UCCIIEIOBAHUS;
CTPYKTYpbI pemiath 3a7a4u TEOPUH CPAaBHEHHH U ee
MHOTOYHMCJICHHBIX apU(PMETHICCKHIX MPUIOKECHUH;
HAXOJIUTh MPUOIMKEHUE ACHCTBUTENBHBIX YUCET
paIoOHAIBHBIMU; BBITIOJIHATH TEOPETUKO-
MHO>KECTBEHHBIE OTepalluy HaJl KOHEYHBIMU U
OECKOHEYHBIMU MHOKECTBAMU; aHAJIU3UPOBATh
CTPYKTYpY OIpeneTIeHHI MOHATHI; aHaTU3UPOBATh
MIPOCTEUIIINE PACCYKICHHUS, HAXOIUTh OIINOKHU B
paccyXICHUSX; WLTIOCTPUPOBATH TEOPETUKO-
anreOpanvecKuii MoAXo ] K MOHATHSIM U OTepalusIM HaJl
AIIEMEHTAaMU M3y4aeMBbIX CTPYKTYp IpUMEpamMH U3
y4eOHUKOB.
dopMHUpOBaHUE 3HaTh: beCKOHEYHOCTh MHOKECTBA MPOCTHIX YHUCEIT B OK-3
CIIOCOOHOCTH HaTYpaJIbHOM PsJly U HEKOTOPBIX apu(PMETHUECKUX OK-5
CTYJEHTOB nporpeccusix. OCHOBHOE CBOMCTBO IIPOCTOTO YUCIIA. OIIK-2
MIPUMEHSATH Teopema o genuTeNax HyJs B KOJIbLIE KJIACCOB BHIYETOB. [1K-6
MOJIyYEHHbBIE [Tone BpIYETOB IO MPOCTOMY MOAYJIIO. Teopembl 0 [K-7

3HAHUS K PEHICHUIO
3a1a4 Ha
JI0Ka3aTeJIbCTBO,
JIOTHYECKHU
BBICTPANBaTh
MaTepuan

BbIUETAX JIMHEHHBIX popM. MyIbTUIIIIUKATUBHOCTH U
saBHbIe (popmyiel pyHkIMN Ditnepa. Teopemsl Ditnepa
u ®epma. Teopema o uncie pemieHuid cpaBHeHus 1-oi
creneHu. TeopeMa 0 paBHOCUIIBHOCTH CPaBHEHUS U
CHCTEMBI CpaBHEHUN. Teopema 0 4uciie pemeHuin
CpaBHEHUs 110 IPOCTOMY MOIYJII0. UHCIIO KIIacCOB
KBaJpaTUYHBIX BHIYETOB M YMCIIO KJIACCOB
KBaJpPaTUYHBIX HEBBIYETOB II0 IIPOCTOMY MOJIYIIIO.
BriBoa nmpusHakoB genumocTH. CBOMCTBA OAXOIAIINX
npobeit. CyiecTBOBaHUE U €JUHCTBEHHOCTh 3HAUYCHUS
nenHou Apo6u. Bo3MOXXKHOCTh M €TUHCTBEHHOCTh
TaKoro npezcrasiaeHus. Teopema Jlarpanxka o
KBaJIpaTUYHOU UPPALIMOHATILHOCTH. Teopema 0 3HaueHUHn
nepuoandeckoi renHoi apobu. Teopema upuxie o
NpUOIHKEHUH TeHCTBUTENBHBIX YHCEN PalllOHAIbHBIMU
JIpoOsSIMHU C 33/IaHHBIM OTPAHUYEHUEM Ha 3HAMEHAaTellb
npobu. Teopema o HaumydIeM NpuOImKeHuu. Teopema
JInyBus.

Ymern: OnpeaensTe TMHEMHO 3aBUCUMYIO U JIMHEHHO
HE3aBHCHMYIO CUCTEMbI BEKTOPOB, 0a3KC U paHT CUCTEMBbI




BEKTOPOB. YMETh HAXO/IUTh MATPHULIbI IIEPEX0a OT
OJIHOTO 0asuca K ApyroMmy, KOOpJIUHAT BEKTOPa,
CKAJIIPHOTO MTPOU3BEICHNUS, OPTOTOHAJIBHBIX BEKTOPOB,
OPTOTrOHAJILHOW CHUCTEMBI BEKTOPOB, HOPMbI BEKTOPA,
OPTOHOPMHPOBAHHOTO 0a3Kca CUCTEMBI, €BKJIU]I0BA
MPOCTPAHCTBA. Y MEHHE HaXOAUTh, 00pa3, sapo
JUHEWHOTO OIepaTopa, MaTpuIly JUHEHHOTO orepaTopa,
COOCTBEHHBIC 3HAYCHHS U COOCTBEHHBIC BEKTOPBI
JIMHEMHOTO oreparopa.

YMeHue 10Ka3bIBaTh, UTO 33IaHHOE OMPEICIICHHBIM
o0pa3om npeoOpa3zoBaHKe TMHEHHOTO MTPOCTPAHCTBA
sIBJIsIeTCSl JIMHEHHBIM. [IpoBepsTh aKCMOMBI TPYIIIIHI,
MPUMEHSATDH NMPU3HAK TOATPYIIIBI, CTPOUTH TPUMEPDI
rpymi, Tabmuiy Kamu i1 KOHeuHO# Tpymibl,
YAOBJIETBOPSIOINIYIO TAHHBIM CBOMCTBAM, CPOUTH TPYIIITY
0 33/IaHHBIM 00Pa3yIOIIUM 3JIEMEHTaM U
OTIPEICIISIONINM OTHOIICHUSIM, (DaKTOPTPYIITY, TPYIITY
n30MOp(QHYIO WM roMOMOpQHYIO ganHOoW. [IpoBepka
MPaBHJIBHOCTH BBITTOJHEHUS apu(PMETHUIESCKUX
onepanuii. HaxoxaeHue ocTtaTKoB OT AECNEHUS CTENEHEN
yucia. BeipakeHune 3HaueHUs IeNHON ApoOu yepes
€€ MoJHble YyacTHbIE. [IpencraBienne AeiCTBUTEIbHBIX
YHUCeN HEeMHBIMU Ipo0siMu. [IpruMeHeHHE TeOpEMBI
Jlupuxiie K MpeacTaBICHHIO IIPOCTOro yrcia P=1mag
B BUJIE€ CYMMBI JIBYX KBajipaTtoB. KoHCTpyKIIMs
TPAHCUEHACHTHBIX YHCEJ Ha OCHOBE TEOPEMBI
JlnyBUILIIA ¢ MOMOIIBIO LEMHBIX ApoOeil.
JlokazaTenbCTBO CBOMCTB JICIMMOCTH MHOTOYJICHOB.
OtaeneHne KpaTHbIX MHOKUTEIEH MHOTOUJIEHOB
OrnpenensTh HENPUBOAUMOCTH MHOTOWICHA HAJl JAHHBIM
M0JIEM, IPUMEHEHHE PA3IMYHBIX METO0B HAXO0KICHHS
KOpHEH MHOTOWICHOB HAJl JaHHBIMH TIOJISIMHU.
OrnpenensTs rpaHULIbl HAX0XKICHHUS KOPHEH, OTACISITh
KOPHU JPYT OT Apyra. YIOpsg04uBaTh MHOTOUJICHBI B
JIEKCUKOTpaUIECKOM MOPSIJIKE, OMPEENATh CTEICHH
MHOTO4ICHA 110 OTHOIIEHUIO K IEPEMEHHBIM U CTETICHb
caMoro MHorowieHa. OnpeaensiTh CAMMETPUYECKUE
MHOTO4WICHBI, TPEICTABIISITH CAMMETPUIECKUN
MHOTOYJICH, KaK MHOT'OYJICH OT OCHOBHEIX
CHUMMETPUYECKUX MHOTOWICHOB. ¥ MEHHE BBITTOJTHATH
CJI0’)KE€HUE BEKTOPOB U YMHOKEHHE HA YUCIIO, HAXOIUTh
JTUHEHWHYI0 KOMOWHAIIMIO BEKTOPOB, MPOBEPSTH CUCTEMY
BEKTOPOB Ha JIMHEHHYIO 3aBUCUMOCTb, HAXOJAUTh €€ PaHT
1 0a3UCHl CUCTEMBI, BBIpAXKaTh BEKTOPBI CUCTEMBI Yepe3
ee Oasmc.

YMeHne mpoBOAUTH CTPOTO MAaTEMATHUYECKHE
JI0Ka3aTeJIbCTBA CBOMCTB JIMHEMHOM 3aBUCUMOCTH,
CyIIeCTBOBaHUS 0a3nca CUCTEMBI M OJTHO3HAYHOCTH
ompesieNieHus: paHra cucteMbl. OnpenensiTh, OyIeT u
JTAaHHOE MHOKECTBO aJreOpandecKux BEKTOPOB
BEKTOPHBIM IPOCTpaHCTBOM. HaxoauTh pa3MepHOCTb U
0a31c BEKTOPHOTO MTPOCTPAHCTBA, KOOPJAMHATHI BEKTOPOB




B JIaHHOM 0a3uce, MaTpHIly Iepexo/ia OT OJHOTo Oa3uca K
JIpyromy, HOpMy BEKTOpa, yroJl MEKy BEKTOpamH,
CKAJIIPHOE MPOU3BEACHUE BEKTOPOB, IIPUBOJUTH
IIPUMEPBI Pa3IUYHbIX BEKTOPHBIX IPOU3BEICHUN,
IIPUMEHATH METOJ OPTOTOHAIIM3aLlUHA BEKTOPOB,
HAXOJUTh OPTOHOPMHUPOBAHHBIN 0a3UC CUCTEMBI
BEKTOPOB. IIpoBepATH aKCHOMBI KOJIBLIA, IPUMEHSTH
MIPU3HAK MOJIKOJIbLIA, HAXOUTh UJ€all, CTPOUTH IIPUMEPHI
KOJIEL, YIOBJICTBOPSAIOLIME 3aJaHHBIM CBOMCTBAM,
(bakTOPKOIBI0, KOIBIIO H30MOPGHOE UITU TOMOMOpP(HOE
JaHHoMy. [IpoBepsATh aKCHOMBI 110JIsA, IPUMEHSATH
MIPU3HAK MO0, CTPOUTh IPUMEPHI TOJIEH,
YAOBJICTBOPSIOIIKE 3aJaHHBIM CBOKWCTBAM, IIOJIE,
n3oMop(hHOE UM TOMOMOP(PHOE JAHHOMY, TIOCTPOCHUE
paclIMpeHni OJIEH.

Baaners: aHanu3 CTPyKTYphl ONPEACIICHUN TOHATHH;
IIPOBEACHUE MPOCTENIINX PACCYKIACHUN ITPU
JI0OKa3aTeJIbCTBE CBOMCTB M OCHOBHBIX YTBEPKICHUN;
CaMOCTOSITEJIBHOIO IOUCKA JIONOJIHUTEIBHOIO
TEOPETHUYECKOr0 MaTepHUala U HECTaHAAPTHBIX 3a1a4 110
M3y4aeMbIM TeMaM. BbeInoiHEHNE IEHCTBUI HAJl
MHOT'OYJICHAMH, J10KAa3aTEIbCTBO PA3JIMYHBIX CBOWCTB
Onepanuii Hal MHOrOYWIeHaMH U CBOMCTB JA€IMMOCTH
MHorowieHa, Haxoxjaennn HOJl u HOK muorowieHos,
MIPOBE/ICHUE LIETIOYEK AITOPUTMUYECKUX JCHCTBUI B
OIPEIEICHUN HETPUBOANMMOCTH U KOPHEH MHOTOWICHOB.
JI0Ka3aTeJIbCTBO HEMPUBOJUMOCTH MHOTOUYIEHOB Ha/Jl
JTAHHBIM T10JIEM, OTIPEJIEICHUS I'PAHNL] KOPHEN
MHOT'OYJIEHOB, OTACJICHUs] MHOTOWJIEHOB APYT OT Apyra.
IIpoBepka akcHOM BEKTOPHOI'O IPOCTPAHCTBA,
HaXO0’KJIeHHE Pa3MEpPHOCTH U 0a3nca BEKTOPHOTO
IIPOCTPAHCTBA, KOOPAMHAT BEKTOPA B JaHHOM Oasuce,
BBIYMCIICHUE CTAHIaPTHOI'O CKAJSPHOIO MPOU3BEACHMUS,
IIPUMEHEHNE METOAa OPTOTOHAIM3ALMH IS ITOTyYEHUS
OpPTOTOHAJIBHOTO 0a3uca, BEIYMCICHUS HOPMBI BEKTOpa U
yriia Mexay Bekropamu. [IocTpoeHHs KOHEUHBIX TPYII C
3a/IaHHBIMU CBOMCTBAMM, HAXO0XK/IEHUE MOATPYIII,
OIpeeseHue NopsIKa IPYIIIbI, TOATPYIII, 3JIEMEHTOB
TPy, 10Ka3aTeNbCTBO H30MOP(HU3MA HIIH
romomop¢usma rpyni. [ToctpoeHus npuMepoB Kosjel ¢
3a/IaHHBIMU CBOMCTBAMH, HAXOKICHHE MOIKOJIEL,
U7ealoB, J0Ka3aTelbCTBO U30MOphU3Ma WIH
romomopdu3ma koser. [loctpoeHust npumMepoB noJei ¢
3a/IaHHBIMU CBOMCTBAMM, HAXO0XKICHHE MMOJIIOJIEH,
JI0Ka3aTeabCTBO M30MOp(hU3Ma HIIM TOMOMOp(HU3Ma
M0JIEN, TOCTPOCHUE PACITUPEHUIN MOJIEH.

[Tpuobperenue
CTYJIEHTaMH OIIbITa
IIPUMEHEHHUS
MOJTy4YEHHBIX
TEOPETUYECKUX
3HAHUM M YMEHHU

3naTh: KaHoHMYECKOE pa3IoKEHUE HATYPAIBLHOTO
yucia. CpaBHEHUE U CUCTEMA CPAaBHEHNUN C HEN3BECTHOMN
BEIMYMHOM. . CpaBHEHHS 11O IPOCTOMY MOJYJIIO.
JIByuneHHbIE CPaBHEHUS IO TPOCTOMY MOJYJIIO.
KBanpaTtndHblie BbIYETHI U HEBBIUETHI. Kpurepuit
KBaAPATHUYHOI'O0 BEIYECTA U HCBBIYCTA 110 ITPOCTOMY

OK-3
OK-5
OIIK-2
[1K-6
[1K-7




TEOPETHYECKOTO
Xapakrepa K
pELICHUIO
MPaKTUYCCKUX
3aj1a4 Kypca.

Moayio. Ilpuioxxenus teopemst JInyBusis k
JI0Ka3aTeIbCTBY HPPALMOHATBHOCTH. 3HAHUE METO/IOB
peLIeHUs] CUCTEM JINHEWHBIX YPABHEHUN U METOJ
IIPOBEPKH JIMHEHHON 3aBUCUMOCTH CHUCTEMBI BEKTOPOB.
3HaTh OCHOBHBIE (POPMYJIBI U AITOPUTMBI JEIUMOCTH
MHOTOYWJIECHOB, HAX0KIC€HNUsI KOPHEH MHOTOYJICHOB,
OTJZICJICHUS KPATHBIX MHOYKUTEJIEH.

YMmers: [IpuMeHsTh OnMcaHHbIE ATITOPUTMBI U (POPMYJIBI
K PELICHUIO CUCTEM JIMHEHHBIX YPaBHEHUN, 3a/1a4,
CBSI3aHHBIX C MAaTPUYHON anreOpoi, BIYUCIIATh
oTIpesieuTeNy HanboJee palroHaTbHBIM CIIOCOO0M,
pelaTs CpaBHEHHUs -0l CTENEHU U JBYUYJICHHbBIE
CpaBHEHMsI OOJIBIINX CTENEHEN, pelaTh 3aauu U3
TEOPUU MHOTOYJICHOB, CBSA3aHHbIE C HAXOXKICHUEM
KOpHEH HaJ| pa3JINYHbIMHU YHACIOBBIMU NOJSIMU. Pemenne
CUCTEMBI CPAaBHEHUI C HEU3BECTHOW BEJTMYMHOM,
CpaBHEHMH 1-0OH CTENeHU, CpaBHEHUH 10 IPOCTOMY
MOJYJIFO, CPABHEHHI 110 CTENIEHU IIPOCTOrO YUCIIa.
Penykuus cpaBHEHUs 10 COCTaBHOMY MOZYJIIO K
CPaBHEHHIO 110 CTEIIEHH ITPOCTOr0 YUCIIA U K CPABHEHUIO
110 NpocToMy Moy 0. [IpuMeHeHne nHAEKCOB K
pElIeHUIO cpaBHEeHM 1-0# cTenenu. Pemenue
JBYYWICHHBIX CPaBHEHHI 110 IPOCTOMY MOJYJIIO.
IIpumenenune cxemel ['opHEpa K pa3InyHOro BUAA
3agadam, Haxoxnenue HOJI ¢ momoiipto anropurma
EBknmna u ero nuHeiHoi popmer, Haxoxxnenne HOK
MHOT'OYJICHOB.

Baaners: Metogamu pelieHus anredpandeckux 3a/1ad;
HaBpikaMu B penieHun CpaBHEHUN U CUCTEM CPAaBHEHUU
1-o0i cTeneHu Mo MPOCTOMY MOTYJIIO, TIO CTEIEHH
MPOCTOr0 YUCJa, 10 COCTABHOMY MoAy 0. HaBbikamu B
MPEeICTAaBICHUH JICHCTBUTEIBHBIX YHCEI I[ETHBIMU
IpoOsiMu, BUAE OECKOHEUHBIX NECATUYHBIX TPOOEi.
[IpuMeHATh pa3IuyHbIe METOIBI HAXOXKICHUSI KOPHEH,
[IpuBeneHrne MHOTOUJIEHA OT HECKOJIBKUX MTEPEMEHHBIX K
JIEKCUKOTpadUUecKH yopsgoueHHON (hopMe 3aIucH.
BripaboTka HaBbIKa 3a/1aHUs TMHEHHOTO orepaTopa
Pa3IMYHBIMH CIIOCO0aMHU, 10Ka3aTeIbCTBA TMHEHHOCTH
JTAHHOTO OTEpATOpa, HAXOXKIECHHS MaTPULIbl TMHEHHOTO
omieparopa, siipa, COOCTBEHHBIX 3HAUYCHUN U
coOCTBEHHBIX BEKTOpPOB. [IpencraBienrne MHOTOUIEHA OT
HECKOJIbKUX MEPEMEHHBIX BHI€ MHOTOWJIEHA OT
OCHOBHBIX CUMMETPUYECKUX MHOTOWIEHOB. HaBbik B
HAXOXJICHUU JTUHEHHON KOMOMHAITUN BEKTOPOB,
MIPOBEPKU JTMHEHHOM 3aBUCHUMOCTHU CUCTEMBI,
HaxOXJIeHWU 0a3uca CUCTEMBI U PaHTa, B IPUMEHECHUH
Mmetona ['aycca pemenus CJIY k onpenenenuto
JIMHEMHOM 3aBUCUMOCTH CUCTEMBI BEKTOPOB.




3.1.1. TexHosornyeckasi KapTa 00y4eHus JMCUUIJINHE

J1s ob6y4yaromuxcsi 00pa3oBaTeIbHOM NPOrpaMMBbI

Auareopa

(HaMMEHOBaHUE)

ITo Hanpasiaenuio 44.03.01 nexarornyeckoe o0pa3oBaHue, HaNpaBJeHHOCTH (Mpoduiib) 06pa3oBaTesibHON MporpaMMbl MaTeMaTHKa

(HampaBJIeHNE H YPOBEHb HOATOTOBKH, MIU(p, MpodHIIb)

110 04HOi1 (hopMe 00yUeHHS

(o6mmas TpygoeMkocTh 13 3.e.)
HammeHoBaHMe pa3enioB U TeM Bcero AYIUTOPHBIX YaCOB Breayu- DopMBI 1 METOIBI KOHTPOJIS
4acoB | BCEro | JEKIUH | MpaKkTHYSCKHE TOPHBIX
(3.e.) 3aHATHUIL 4acoB
Monayas 1. «MaTpuubl, onipeIeTUTeTH U CHCTEMbI JIHHEHHBIX 144 (4) 54 18 36 90
ajredpanyecKux ypaBHeHul. ApupmeTnyeckue BeKTOPHbIe
npocTpancTBa. KommiekcHple ynciay
Pazoen 1.1. 1. MHOXecTBa. 9 3 1 2 6 Jlomanraue padoTHI,
Mmuoocecmea. 2. Marpuiel, IefiCTBHS HaJT MATPUIIAMH. 16 6 2 4 10 CaMOCTOATENFHBIE pabOTHI, pedepaTsl,
Mampuus u | 3. Onpenenurenu 2-T0 U 3—TO MOPSAKOB. 13 3 1 2 10 JOKIIaJIbI,
onpedenumens. 4. Onpenenureny N-To HOPSAAKA. 19 9 3 6 10 Kontponpnas padora Ne 1.1,
5. HaxoxneHue oOpaTHOM MaTpHUIIBI 14 6 2 4 8 NupusuayansHoe nomaiisee 3ajanue 1.1
KommokBuym 1.
Pa3zoen 1.2. | 6. CucreMbl TUHEHHBIX YPaBHEHHI: OCHOBHBIE 13 3 1 2 10 Jlomaraue paboThi,
Cucmembni TIOHSITHSI, PELIEHHE CHUCTEM JINHEWHBIX YPaBHEHUI CaMOoCTOSTENbHbIE PaOOTHI, pedeparsl,
JIUHEHbIX o ¢popmynam Kpamepa. JIOKJIaJIbI,
ypaenenuil. 7. MaTpHuHbIii METO]] PELICHUS] CUCTEM JIMHEeHHbIX | 12 6 2 4 6 Kontponsnas padora Ne 1.1,
YpaBHEHHUH. NuauBuayanpHOe nomarraee 3ananue 1.1
8. Metox 'aycca pelneHus CHCTEM JIMHENHBIX 16 6 2 4 10 Konnoxsuyml.
YpaBHEHMI.
Pazoen 1.3. 9. Tlomstue  apudmernueckoro N-mepuoro | 15 3 1 2 10 Jlomaraue paboThl,
Apugpmemuueckue | BEKTOPHOrO MPOCTPAHCTBA. CaMOCTOSATENFHBIE paOOTHI, pedepaTsl,
6eKmopHble 10. JluneiiHasi 3aBHCHUMOCTH CHCTEMBI BEKTOpoOB. | 19 9 3 6 10 JIOKJIaJbI,
npocmpancmea bazuc. Konrpomnbnas padora Nel.1,
WnauBuayanbHOe AoMaliHee 3aianue 1.2
Komnoksuywm 1.




Monyan Ne2 «/Tuneitnas anzeopa» 126 (3),5 36 18 18 90
3.€.
Pa3zoen 2.1. | 1. Anrebpanueckasi popMa KOMILICKCHOTO YHCIA. 16 4 2 2 12 JloManraue paboTEI,
Komnnekcuoie 2. TpuroHoMeTpudeckas (popMa KOMILIEKCHOIO 18 4 2 2 14 CaMOCTOSTENbHBIE PAbOTHL, pedeparsl,
yucna YHUCIa. JIOKJIaJibl, KOHTposbHast padoTta Ne 1.3
3. KopHu 13 KOMIUIEKCHOTO YnCIa. 22 8 4 4 16
Pazoen 2.2. 18 4 4 10 Jlomanaue paGoThl,
Juneiinsle 4. BexTopHbIE IPOCTPAHCTBA HAJl TIOJIEM CaMOCTOSATENbHBIE PAOOTHI, pedeparsl,
npocmpancmea JIOKJIa]Ibl,
Kontponsnas padora Ne2.1
JloMamiHsIs1 KOHTpObHAs paboTa Ne 2.1
5. CxamsipHOE Tpou3BeficHNEe BeKTOpoB. EBkmumoso | 14 2 2 10 Komnoxsuym Ne2
BEKTOPHOE IPOCTPAHCTBO.
Paszoen 2.3. 16 2 2 12 Jomanrane paboThI,
Juneiinvte 6. JIuHeliHbIe ONIEePaTOpPHI. CaMOCTOSTENbHbIE PaOOTHI, pedeparsl,
onepamopul. JIOKJIa]Ibl,
KontponsHas pabora Ne 2.2
JloMarmiHsAs KOHTposIbHas paboTa Ne 2.2
Komnoxsuym Ne2
7. CobcTBeHHbBIE 3HAUeHHs U cOOCTBEHHbIE BeKTOophl | 20 2 2 16
JIMHEHHOTO omeparopa.
Mooyns 3. Teopus uucen 180 (3 54 18 36 54
B.e.)
Pazoen 3.1. | 1. Teopema o menenun ¢ ocratkoM. OtHorrenue | 10 6 2 4 4 Jlomaraue paboThi,
Henumocmyp nenumoctd. HOJI m HOK. B3aumHo mpocTeie CaMOCTOSATENFHBIE paOOTHI, pedepaTHl,
yensix yucen. | gucia. JIOKJIa]Ibl,
Cpasnenus. 2. Tlpocteie u cocraBHble uyucna. OcHoBHas | 10 6 2 4 4 KontponpHas padora Ne3.1
TeopeMa apupMeTHku. Yncio u cymma Jienureneit
HaTypaJbHOT'O YHCIia
3. beckoHe4HOCTH MHOXecTBa MpocThix uucen. | 10 6 2 4 4
[Mpu3Hak mpocToTsl 4ymciia, peuiero IpaTocdeHa.
HepaBencto YeObimena.
4. CpaBHeHus, ux cBoicrBa. Koo kmaccoB | 12 6 2 4 6
BBIYETOB.
5. Oyukius Ditnepa. Teopemsr Ditnepa u depma. | 10 6 2 4 4
[ToJsie K1accOB BBIUETOB [0 IPOCTOMY MOAYIIIO.
Pasoen 3.2. | 6. CpaBHEHHS M CUCTEMBI CPABHEHHIA C 10 6 2 4 4 Jlomarnraue padoThI,
Cpagnenus ¢ | Hem3BecTHOH BennunHON. PaBHOCHIIBHBIE CaMOCTOSATENbHBIE PAOOTEL, pedepatsl,




Heu3eecmuoil cpaBHeHus. CpaBHEeHHs | cTeneHu. JIOKTIaJIbl,
6eNUYUNOIL. 7. CpaBHeHHS 110 IPOCTOMY MOy 0. CpaBHEHHS 10 6 2 4 Konrponbras pabdota. 3.1
Apupmemuueckue | o creneHu nmpocToro uncia. CpaBHEHUS 110
npunoscenus COCTaBHOMY MOAYJIIO.
meopuu 8. [TokazaTenu KJIacCOB U YHUCEI M0 JaHHOMY 10 6 2 4
cpasHeHuil. Moxymo. [leppooOpa3ubie kopHU. VIHIEKCHI yrcen

U KJIACCOB M0 JIAHHOMY MOJTYJIIO.

9. JIByuneHHble CpaBHEHUS 110 pocToMy Moaymo. | 10 6 2 4

KBanparuunble BbIYETHI U HEBBIYETH. CHMBOI

Jlexanapa.

10. Apudmernueckue mnpuiaoxenuss Tteopuu | 10 6 2 4

CpaBHEHMIA.
Pazoen 3.3. | 11. lemnas qpoOb, MOAXOAIINE TPOOH. 10 6 2 4 Jomanrane paboThI,
Ilennvie  opobu. | IlpencraBieHue AEHCTBUTEIBHBIX YHCEI IIETHBIMU CaMOCTOSATENbHBIE PAOOTHI, pedeparsl,
npeocmasnenue Ipo0sMu. JIOKJIa]Ibl,
deiicmeumenbHvlx Kontponpnas padora Ne3.2
yucen  uyennvimu | 12. KBagpatudaHele HppariiOHATBEHOCTH. 7 3 1 2
opoodamu. [pubnmxeHne NeHCTBUTENFHBIX YHCENT CITHBIMH
IIpubnusicenue apo6simu. Teopema npuxie, e€ npuMeHEHHE.
oelicmeumenbHbIxX
uucen 13. Teopema JInyBusist 1 €€ NpUMEHEHHUE K 7 3 1 2
nodxoomuu.uu TMOCTPOCHMIO TPAHCHCHACHTHBIX YHUCEII U K
opooamu. JI0Ka3aTeIbCTBY HPPAlMOHAIBHOCTH.
Ancebopauueckue u
mpancyenoenmmol
e yucna.

Monyas Ned «Teopus mnozounenoe» 90 (2,)5 48 18 30 42
3.e.
Pazoen 4.1. 1. MHOTOWIEHB! HaJ 00JIaCTHIO IIETOCTHOCTH. JoManraue padoTHI,
Muozounenst nao 15 7 CaMOCTOSTENbHbIE PaOOTHI, pedeparsl,
oonacmoio JTOKJIATbI,
2. MHorowieHsl Haj IOJIEM.

yenocmuocmu  u Kontponsnas padora Ned. 1
Hao nonem 15 7 Komnoxksuym Ne3




Pazoen 4.2. 3. MHorowieHs! HaJ YUCIOBLIMH ITOJISIMU. Jlomanraune padboThl,
Muozounenst Hao CaMOCTOATENFHBIE pabOTHI, pedepaTsl,
YUC108bIMU JIOKJIAJIbI,
noaamu. 15 Kontponbnas padora Ne2.2
Haxoocoenue Komnoxsuym Ne3
KopHeil
MHO20UTIeHa.
4. HaxoxxneHne KopHeH MHOTOYJICHA. is
Pazoen  4.3. 5. MHOTrO4JIeHbI OT HECKOJIBKUX IEPEMEHHBIX. Jomanrane padoThI,
Mmuozounenvt om CaMOCTOATEIFHBIE pabOTHI, pedepaTsl,
HecKoIbKuUx s JTOKITAJIFI,
nepemeHHbIX Kontponbnas pabora Ne2.2
KomnokBuym Ne3
6. CUMMeTpUYeCKHe MHOTOUJICHBL. 15




3.1.2. CoaepkaHue OCHOBHBIX Pa3/1eJiOB U TeM AUCIUTIIHHBI

Mooyns 1. «Mampuuywl, onpedenumenu u cucmemvl JTUHEHHBIX AN2e0paAUYEecKUX
ypasnenui. Apugpmemuueckue 6eKmopHvie nPOCMPAHCMEa.»

Pazoen 1.1. onipenenieHne MaTpULbl, BUIbl MAaTpPUL, NEHCTBUSA HaJ MaTpULAMH,
oOpatuMass MaTpuila, oOpaTHas MaTpulla, pEIICHHE MaTPUYHBIX YpaBHEHUH,
OIIPEETUTENIb MAaTPUILIbI, CIOCOOBI BBIYMCIICHUS ONPEAEIUTEIEH MaIbIX OPSIKOB,
YHUBEPCAIbHbIE CIIOCOOBI BBIUUCIECHUS ONPEAECIUTENS, MUHOP U alredpandecKkoe
JIOTIOJIHEHUE 3J1eMeHTa MaTpuibl. CUCTEMBI IMHENHBIX YPABHEHUM: OIIPENEIICHNE
pEIICHUs] CHUCTEMBbl JIMHEWHBIX YpaBHEHUHM, KiacCU(UKAusi MO KOJIMYECTBY
pelIeHnid, TpU METoAa PElIEHUs CUCTEM JIMHEHMHBIX ypaBHEHHU — meton ['aycca,
meron Kpamepa n MaTpu4HbIii METOA.

Pa3zoen 1. 2 Tlonsatue apupMeTUYECKOro N-MEPHOT0 BEKTOPA U APUPMETHUECKOTO
N-MEPHOTO  BEKTOPHOIO  MPOCTPAHCTBA,  JIMHEHHBIE  ONEpAallMA  Haj
apu(MEeTHYECKUMHU BEKTOpaMH, JIMHEHHass KOMOHMHALMS BEKTOPOB, JIMHEWHO
3aBUCUMAas M JMHEHHO HE3aBUCUMAas CUCTEMBbI BEKTOPOB, 0a3MC U pPaHT CHUCTEMBI
BeKTOpoB. lloHATHe nMHENHHOro omneparopa, COOCTBEHHbIE 3HAYEHHUS U
COOCTBEHHbIE BEKTOPHI JMHEHHOr0 ONeparopa, MPUBEIEHUE MATPULIbI JIUHEHHOTO
orneparopa K JAMAroOHaJIbHOMY BHJly, NPUBEICHHE KBaJApaTUUYHOH (OPMBI K

KaHOHUYECKOMY BHU]TY.

Mooynb 2 «Komnnekcuwie uucaa. Jluneitnaa anzeopa)

Pazoen  2.1. IlloHstue  KOMIUIEKCHOTO  4ucla,  aiareOpanueckas U
TPpUTOHOMETpHUYECKass  (PopMbl  KOMIUIGKCHOTO  4YHCJa,  JICUCTBUA  HaJ
KOMITJIEKCHBIMUA YHCJIAMU B alreOpanveckol W TPUTOHOMETPHUUECKO (dopmax.
HaxoxneHue KopHen U3 KOMIJIEKCHOTO YHCIIA.

Pazoen 2.2. BexTopHOe NPOCTpaHCTBO Haja mosieMm. OmnpenerieHue MpUMEPHI,
OoCHOBHBIE cBoWcTBa. lloampocTtpancTBo. IlepeceyeHne ABYX MOINMPOCTPAHCTB.
Koopaunatel BekTOpa, uX cBoicTBAa. OmpenesicHWE W OCHOBHBIE CBOWCTBA
n30MOp(pHU3Ma BEKTOPHBIX MPOCTpaHCTB. Heobxoaumoe u 1OCTaTOYHOE YCIOBUE

I/ISOMOp(i)I/ISMa BCKTOPHEBIX IIPOCTPAHCTB HaJ OJHHM H TEM XKC IIOJIEM. ManI/IHa



nepexojia oT oAHOro 6asuca K Apyromy. CBsizb MeXay KOOpAMHATAMU BEKTOpa B
pasHbIx 0asucax. CkajsipHOe NMpou3BeAeHHE BEKTOpOB. OmpereneHue, npumepsl,
OCHOBHBIE CBOWCTBa. HEBBIpOXKIEHHOE CKaNsIpHOE YMHOXeHHE. OpTOroHalbHbIE
BEKTOpbl. JIMHEHHas HE3aBUCUMOCTb OPTOTOHAJIBHOM CHCTEMBI  BEKTOPOB.
EBKIIMIOBO  BEKTOpHOE NpocTpaHCTBO. OproroHanbHbld  0asuc. IIponecc
oproronanu3auuu. Hopma Bekropa. OpTOHOpMHpPOBaHHBIN BekTOp. CKalsApHOE
IPOU3BEICHUE BEKTOPOB B  OPTOHOPMHUPOBaHHOM  Oasuce. M3omMopdusm
€BKJIUJIOBBIX BEKTOPHBIX MPOCTPAHCTB.

Pa3zoen 2.3. JluneiiHble oneparopsl, ONpeaeneHrue, npuMepsl. TeopeMa o 3ajaHuu
JUHEMHOro orepaTtopa oToOpakeHueM Oaszuca. MaTpula JMHEHHOTO Oneparopa.
CBs13b MEXIy KOOpAMHATAMHU BEKTOpa M €ro oOpas3a mpu JUHEHHOM OIepaTope.
CBsi3p MeX1y MaTpuLlaMd JMHEMHOro onepatopa B pasHbIX Oasucax. JledcTBus
HaJ JUHEHHBIMU OllepaTopaMu M uX marpuuamu. OOpas, paHr, sSApo U aedeKT
nuHelHoro omnepatopa. CoOOCTBEHHbIE BEKTOPHI U COOCTBEHHBIE 3HAYCHUS
JUHEHHOIO  omeparopa, IpUMEpbl, OCHOBHBIE  cBolicTBa. HaxoxaeHue
COOCTBEHHBIX 3HAUYEHMI JIMHEHMHOro ormeparopa. HaxoxaeHue coOCTBEHHBIX
BEKTOPOB, MPUHAAJISKAIMX JAaHHOMY COOCTBEHHOMY 3HaueHUI0. JluHelHas
HE3aBUCUMOCTb  COOCTBEHHBIX  BEKTOPOB, MPHUHAMISKAIIUX  PA3THYHBIM
COOCTBEHHBIM 3HA4YeHUs M. MaTpuia JIMHEHHOro omnepaTopa B 0Oa3uce U3

COOCTBEHHBIX BEKTOPOB.

Mooyns 3 «Teopus uucen»

Pazoen 3.1. Teopema o neneHun ¢ octaTkoM. OTHOIIICHUE JEIUMOCTH B KOJIbIIE
uenbix yucen. HOJ u HOK nensix uncen, ux cBoicrBa. Anroput™ EBkiuaa u ero
npuiioxkeHusi. CBOMCTBAa B3aMMHO MPOCThIX 4ucel. [IpocThie U cocTaBHBIC YMCIIA.
beckoHeUYHOCTh MHOXKECTBA MPOCTHIX YUCET B HATYPAJIbHOM DSy M HEKOTOPBIX
apupmMeTriecKux nporpeccusix. OCHOBHOE CBOMCTBO mpoctoro yucia. OcHOBHas
Teopema apubmMeruku. KaHOHMYECKOE pa3ioKEHUE HATYpPAIbHOTO YHCIIA.
HepaBenctsa UebnimieBa aJist Ji(X) - ynuciia MPOCTBIX YUCEN, HE TPEBOCXOISIINX X

Pazoen 3.2. llenas u npoOHas vactu uyucina. Cymma JAenuTeNed W 4YUCIIO



Jenurenel HatypainbHoro yucia. dyHkiusa Ditnepa. OTHOIIEHUE CPAaBHUMOCTH B
KOJIBIIE LIEJIBIX YMCE U €ro cBoicTBa. Kiacchl 1eabIX yuces no JAaHHOMY MOJTYJIIO
1 nx cBorcrBa. Konbo kimaccoB BeIYETOB. Teopema 0 JenuTensX HyJs B KOJIbLE
KJIAaCCOB BbIYETOB. IloJjie BBIYETOB MO MPOCTOMY MOAYJIO. MyJIbTUILIMKATUBHAS
rpymnna KjJacCoB BBIUETOB, B3aMMHO MPOCTHIX ¢ MoayseM. [loHas v npuBeeHHas
CUCTEMBI BBIUETOB IO JAHHOMY MOJIYJII0O U UX CBOMCTBa. Teopembl O BbIYETaX
JUHEHHBIX (opM. MyIbTUIIIIMKATUBHOCTh U SIBHBIE (hOPMYJIBI PyHKIIUK Ditepa.
Teopemnl Diinepa u ®epma. CpaBHEHUE M CHUCTEMa CPAaBHEHUN C HEU3BECTHOM
BEJIMUYUHOM. PellleHne CHUCTeMBbl CpaBHEHMHM C HEU3BECTHOW  BEJIMYHUHOM.
CpaBHenus 1-oii crenenn. Teopema o ynciie pelieHUd CpaBHEHUs 1-OW CTENEHHU.
Kpurepnii pa3pemmmmMocTé CUCTEMBI CpaBHEHUM 1-0M1 creneHu. PaBHOCUIIBbHBIE
cucteMmbl. Teopema O pPaBHOCUIBHOCTH CPaBHEHUS U CHUCTEMBl CpPAaBHEHHH.
CpaBHeHUA O TPOCTOMY MOAYJIO. TeopeMa O MOHUKEHUU CTEIIEHH CPaBHEHUS
[0 OPOCTOMY MOIyIr0. Teopema O 4HCII€ PEHICHUH CPAaBHEHHUS MO IPOCTOMY
Monyiito. CpaBHEHUsI MO CTENEHU OPOCTOro 4ucia. Peaykuus cpaBHEHUS IO
COCTaBHOMY MOJYJIIO K CPABHEHHIO MO CTEIEHU MPOCTOrO YMCIA U K CPABHEHHIO
no npocromy moaymoo. Ilokazarenn yucesnl M KIAcCOB MO JAHHOMY MOIYJIIO.
CpoiicTBa mokazaresniel. Yucimo  KJIaccoB € 3aJaHHBIM  MOKAa3aTelIeM.
[TepBooOpazubie kopHu. OCHOBHOE CBOWMCTBO MEpPBOOOpa3HOTO KopHA. TeopeMa o
CYIIIECTBOBAHUM TEPBOOOPA3HOTO KOPHS MO MPOCTOMY MOAYII0. Moynu, 1o
KOTOPBIM CYIIIECTBYIOT IMEpBOOOpa3Hble KOpHU. MHAEKCHI YHMCeNn W KJIACCOB IO
JaHHoMy Mopyinto. CBoiicTBa uHAEKCOB. [IprMeHEHHE HMHAEKCOB K PEIICHUIO
cpaBHeHMI 1-oi cteneHu. JIBy4yJeHHBIE CpaBHEHUS IO IPOCTOMY MOIYJIIO.
KBanpaTuuHbie BBIYETHI U HEBBIUETHI. YHCIIO KJIAaCCOB KBaJApaTUUYHBIX BBIUETOB
U YUCIIO KJIACCOB KBAJAPATUUYHBIX HEBBIYETOB IO MPOCTOMY MOIyit0. Kpurepuii
KBaJpaTUYHOTO BhIYETA U HEBBIUETA IO MpocToMy moayiro. CumBon Jlexanapa.
CpoiictBa cuMmBosia Jlexxanapa. Kaapatuunbelii 3akoH B3auMHOCTH  (0e3
JoKazaTenbcTBa). IIpoBepka MpPaBUIBHOCTH BBIMOJHEHUS apH(GMETHYSCKUX
onepauui. HaxoxaeHue oOCTaTKOB OT JEJEeHUs CTelneHed uucia. Pemenue

HEOIpPEJICICHHBIX ypaBHEHUW 1-0i1 cTeneHu. BbIBOJ NpPU3HAKOB MIEIUMOCTH.



Teopema o nivHe nepuoja ASCATUYHON JPOOH.

Pazoen 3.3. llenHas npoOb, HEMOJHBIC YACTHBIC IIEMHON APOOM, IMOIXOJISIINE
IpoOu, 3HAaYEHWE IEMHON ApoOW, MOJHBIE YacTHBIE IEeMHON apodu. CBoicTBa
noaxoasmux ApoOei. CyliecTBOBaHUE W €IMHCTBEHHOCTb 3HAYEHUS I[EMHOMN
npobu. BeipakxeHue 3HadeHHS IMEMHOW NpoOW Yepe3 ee MOJHBIE YacTHHIC.
[IpencraBiienrie NEUCTBUTENIBHBIX YHCEN LENHBIMU ApoOsiMu. Bo3MOXHOCTH U
€JMHCTBEHHOCTh TaKOro IpejacTaBiieHus. KBagpaThuHble — HppanioOHaIbHOCTH.
Teopema Jlarpamxa O KBAaJpaTUYHOM HppalHOHAIBHOCTH. Teopema o
3HAYCHUH TePUOINYECKOM 1ienHoi apobu. IlpubiamxeHue JIENCTBUTEIBHBIX
qucea  MOAXOMAIMMH — ApoOsmu. Teopema Jlupuxie o OpUOIMIKEHUU
JEHCTBUTEIBHBIX YUCET PAllMOHATBHBIMHU JIPOOSMH C 3aJaHHBIM OTPAHHYCHHUEM

Ha 3HaMCHAaTCJIb I[pO6I/I. HpHMGHeHI/IG TCOPCMBI HI/IpI/IXHG K IIpCACTaBJICHUIO

npocroro uncna P=KIM@ g puge cymmbl xByx kBagparos. Teopema o
HauiyqiieM npubnmxenun. OrnpenencHue anredpanvecKoro qucIia,
MHUHUMAaJIbHOTO MHOTO4JIEHA anredpanvecKoro 4yucia, CTEINeHU
anredpanveckoro 4Mcliia, TpaHClIeHAeHTHoro uwucna. Teopema JlmyBuiis.
KoHCTpyKIMsSI TpaHCIEHAEHTHBIX 4YHUCEI Ha OCHOBE Teopembl JInyBumnsa c
MOMOIIBIO  I[EMHBIX  JpOOEH. [Ipunoxenuss Teopemsl JlnyBWiig K

A0Ka3aTCJIbCTBY MPPALlMOHAJIBHOCTH.

Mooynw 4 «Teopus mnozounenos»

Pazoen 4.1. TloctpoeHue KoJiblla MHOTOYJIECHOB HaJl O0JAcCThIO I[€JIOCTHOCTH.
[enenne mHorowiena Ha aBywieH Xx-c. Cxema ['opnepa. Teopema besy. Kopuu
MHOTO4JIEHA, PU3HAK KOpHsS. OCHOBHBIE 33/1a4M, PEIIAEMBbIE C TTOMOIIBIO CXEMBI
I'opaepa. UYucno pa3nuuHblX KOpHEHM MHOrowieHa. OyHKUHOHAIBHOE W
anreOpanyeckoe pPaBEeHCTBO MHoOTouieHOB. Jlenenue ¢ octatkoM. OCHOBHBIE
CBOMCTBa AenuMocTH MHOroujaeHoB. HOJ[ 1ByX MHOrO4JIEHOB, €r0 OJTHO3HAYHOCTh
C TOYHOCTBIO 10 MOCTOSHHOro MHOXuTeasd. Haxoxaenne HOJl ¢ momoriibro
anroput™ma EBknuna. JIuneitnas popma HOJI. HenpuBoaumMble Hall JaHHBIM MOJIEM

MHoroujieHel. OCHOBHBIE CBOMCTBA HCIIPUBOAHMMBIX MHOI'OYJICHOB. Paznoxxenue



MHOrO4YJI€Ha Ha HENPHUBOJUMBbIE MHOXUTeNU (Teopema o (axropuzanuun). HOK
nByx MHorowieHoB. Haxoxaenne HOJ[ m HOK ¢ momomipio paszinokeHus Ha
HenpuBoaumble MHOxkuTend. Cesa3p mexay HOJ u HOK. Kparnocts
HernpuBoaumoro MHoxutesss. HOJl MHOrouieHa U €ro npou3BOJHOM. AJITOpUTM
OTJICJICHHS KPATHBIX MHOKUTENEH.

Pazoen 4.2. MHOTOWICHBI HaJ TOJIEM KOMIUIEKCHBIX YHCel. AJreOpandeckas
3aMKHYTOCTh  IIOJII KOMIUIEKCHBIX 4Mcesl. HempuBoauMble MHOIOYIEHBI Hal
N0JIeM KOMIUIEKCHBIX uncen. Teopema o dakropuzammu B Konbiie C[X]. Dopmybr
Buera. MHorounensl Haj NOJEeM JEHCTBUTEIBHBIX uyucel. CoNnpsyKEeHHOCTh
MHUMBIX KOpPHEH MHOrodjieHa C JEHCTBUTENIbHBIMH KO3 UIMEeHTaMu.
MHoOrousneHsl, HENPUBOAUMBIE HAJ TOJIEM JIEHCTBUTENBHBIX 4ucel. Teopema o
dakropuzanuu B Kosblle R[X]. HempuBoauMbpie MHOTOWICHBI HAJ IOJIEM
pannoHanbHbIX yncel. JlemMsl ['aycca 0 mpuMUTHUBHBIX MHOTOUYIEHAX. Kpurepui
OuHmTeHa.  HaxokaeHwe — palMOHaJIbHBIX ~ KOPHEM ~ MHOTOWIEHOB  C
palMoHaIbHBIMU KO3 uuueHTaMu. ['paHUIBl  KOpHEM  MHOTOWIEHOB C
NeNUCTBUTENbHBIMU K03 duuuentamu, metos typma. Pemenue ypaBuenuii 3-eit
1 4-011 CTeneHe.

Pazoen 4.3. Koapo  MHOTOUYJIEHOB OT  HECKOJBKHX  TEPEMEHHBIX.
Jlexcukorpaguyeckoe ymHopsAOYECHHUE YJICHOB MHOIOWIEHA, JIEeMMa O BBICILIEM
YJICHE MPOMU3BENECHHUSI MHOTOWICHOB. CMMMeTpudecKkne MHOrouieHsl. OCHOBHBIE
CBOMCTBA AJIEMEHTAPHBIX CUMMETPHUYECKUX MHOrOWIeHOB. OCHOBHAsl Teopema o
CUMMETPUUYECKUX MHOrouseHax. [IpuMeHeHHss CUMMETPUYECKUX MHOTOYJICHOB.

CI/IMMeTpI/I‘-IeCKI/Ie MHOTOYJICHBI B IIIKOJIbHOM MaTeMaTHKE.

B PE3VYIBTATC 06V‘—I€HI/I$I CTYJACHTHI NOJI)KHBI.

3Hamb: TIOHSITUE MHOKECTBA, MATPUILIbI, BUJIbI MATPHI, MpaBuia JCUCTBUN Hal
MAaTpULIAMH, TIOHATHE OIPEACIUTEINS, TPABUIA BBIYUCICHUS ONPEACIIATENS
pa3IMYHOTO TOpsAKa, 3 crmocoda pelieHHs] CUCTeM JIMHEHHBIX YpaBHEHHMH,
MOHSATHE TEOMETPUYECKOr0 BEKTOpa, IMpPAaBWIA BBINOJHEHUS JIMHEHWHBIX U

HEJIMHEWHBIX OTNEpalluii HaJl BEKTOpaMH, Pa3IndHble (OPMBI 3aITUCH ypaBHEHUI



OpsMOM M IIJIOCKOCTH, MOHSATHE apU(PMETHUECKOro BEKTOpA, OINpPEICIICHUE U
CBOMCTBA JIMHEHHO 3aBUCUMOM CHCTEMBI BEKTOPOB, ITPABUJIA HAXOXKICHNS Oa3uca
CHCTEMBbl BEKTOPOB, OIpENEICHUE JMHEHHOrO OIepaTopa, CIOCOObI 3amaHus
JMHEHHOTO OIepaTopa, IOHATHE COOCTBEHHBIX 3HAYEHUH M COOCTBEHHBIX
BEKTOPOB JIMHEHHOTO OIepaTopa, KBaJApaTUuIHON (OpMbl, KAHOHUYECKOTO BUAA
KBaJpaTHYHOU (DOPMBI, MOHATHE KOMIUIEKCHOTO 4YHCIa, aireOpandeckyio u
TPUTOHOMETPUYECKYIO0 (DOPMBI KOMIUIEKCHOTO YHCIIA, MpPaBWJIA BBINOJIHEHUS
JCUCTBUIl HaJ KOMIUIGKCHBIMM 4YHCIaMH B pa3IUM4yHbIX (opMax 3arucH.
apupmMeTnueckue (QyHKIUM;ACTIEKThl NMPUOJIMKEHUS JEHCTBUTENIBHBIX YHCEN
paLMOHAJIBHBIMY; IIOHATHUE CPABHEHUS; Pa3/INYHbIE BUbl CPABHEHUM; CBOWCTBA
CpPaBHEHHWH; TMPUHIMIBI PpEHICHUS CpPaBHEHUH; TMOHATHE UENHOW Jpo0wu;
OCHOBHBIE TIOHATUS TEOPUM MHOXKECTB, CHUMBOJIMKY, BHJbl OTOOpa)KEHUl;
OCHOBHBIE CITOCOOBI OIPEAEIICHNS IOHATHS, BUIbI ONPEICIeHUI, TpeOOBaHUS K
ONPEAECICHUIO; OCHOBHBIE TMOHSITHUA W CBOMCTBA JIMHEWHOW 3aBUCUMOCTH,
pa3MepHOCTh MPOCTPAHCTBA, OINpPEACICHUE KOOpAUHAT apu(pPpMEeTUYECKOTo
BEKTOpA; IOHATHE BEKTOPHOTO IPOCTPAHCTBA, AKCHUOMBI BEKTOPHOTO
IIPOCTPAHCTBA;  CKAIAPHOE  YMHOXKEHHE, OPTOrOHAJIBHBIE  BEKTOPHBIE,
OPTOTOHAJIBHBIE CUCTEMBI BEKTOPOB, OPTOHOPMHUPOBAHHBIE CUCTEMBI BEKTOPOB;
MOHATHUS JIMHEWHOTO ONepaTtopa, MaTpHUIbl JUHEHHOro omeparopa, CrocoObl
3aJjaHUsl JIMHEHHOrO OIeparopa, COOCTBEHHOTO 3HAYEHUS M COOCTBEHHOIO
BEKTOpa JMHEHHOro orneparopa; (opMallbHO-AIreOpanyeckoe OIpeneeHue
MHOI'OYJICHA; IIOHATHE HENPUBOAMMOIO HAJ JaHHBIM IIOJIEM MHOTOYICHA,
OCHOBHBIE TIOHATHSA TEOPUM JEJIMMOCTH MHOIOWIECHOB; cxema ['opHepa
JefeHus MHorowieHa Ha aBywieH; noustue HOJ] MHorouneHoB u cmnocoObl
ero HaxoxjeHus; jauHedHas ¢opma HOJl mHOrounenoB; Teopema Buera;
TeopeMa O JIeJICHUM MHOTO4YJieHa Ha MHOTOYIEH C OCTAaTKoM; (OpMYJibl
Kapnano HaxoxaeHusi KOpHEH MHorouwileHa 3-eil creneHu; meron deppapu
HaXOXXJICHUS KOpHEW ypaBHEHHM 4-OM CTENEeHH; MpaBUjia HAXOXKICHHS
pAalMOHAIBHBIX ~ KOPHEHM  IEJOYMCIECHHOTO  YpPaBHEHMS;  BOIPOC O

HCIICPCBOAUMOCTH MHOI'OWJICHOB HaJA pPa3/IMYHBIMHA YHCJIOBBIMH IIOJISIMU,



MOHSATUM TPYTIIBI, KOJIbIIA, TOJIA.
ymemu:
BBHITIOJIHATH JICUCTBUS HAJ MaTpPUIlAMH, JOKA3bIBaTh CBOMCTBA ONEpaIMii Ha
MaTpUIlaMH, peIIaTh MATPUYHBIC YPaBHEHUS, BBIYUCIIATH OMPEICTUTEINb
J00BIM W3 CHOCOOOB, ONpEAeNITh HaumboJiee pallMOHAIBHBIA  CIIOCO0
BBIYHCIICHUS OTPEACIIUTENS, UCCICNOBATh CUCTEMY JIMHCWHBIX YPAaBHCHHHA Ha
HaJIM4ue U KOJUYECTBO PEIICHMM, peliaTh € Tpems Croco0aMu — METOJ0M
Kpamepa, meromom ['aycca m MaTpUyHBIM METOJOM, HCCIEAOBATH CHUCTEMY
BEKTOPOB Ha JIMHEMHYIO 3aBUCHUMOCTh, JOKa3blBaTh CBOWCTBA JIMHEWHOU
3aBUCHUMOCTH, HaxXOJHWTh Oa3WC CHCTEMBl BEKTOPOB, HAXOIUTh MaTpPHILY,
COOCTBCHHBIC 3HAYCHHS W COOCTBCHHBIC BEKTOPHI JIMHEHHOTO OIEpaTopa,
MPUBOJIUTL MATpHUIly JIMHEHMHOTO oOleparopa K JHAaroHaJIbHOMY BHJY,
MIPOBOJINTh TEOPETHUKO-YHMCIIOBBIC HCCICAOBAHUS,  peIlaTh 3aJadyd TEOpHUHU
CpPaBHCHHHA M €€ MHOTOYHCJICHHBIX apuPMETHUECKUX TMPHIOKECHNUN; HaAXOIUTh
NpUOIMKEHUE JCHCTBUTEIBHBIX YHCEN  PAIMOHAILHBIMU, BBIIIOJIHATH
TEOPETUKO-MHOXXECTBEHHBIC OINEpallMd HAJl KOHEYHBIMH W OECKOHCYHBIMH
MHOXECTBAMH;  aHAJIM3UPOBATh  CTPYKTYpPY  OMPEICICHWH  IOHSATH;
aHAJU3UPOBATh  TPOCTEHMINHME  PACCYXKISHUS, HAXOAUTh  OMMHOKH B
pacCy’XICHUSX; WIUTFOCTPUPOBATH TEOPETHKO-MHOKECTBEHHBIN MTOAXO0 K YUCITY
W OIeparusM HaJ YUCIIaMu MPUMEpPaMU U3 YYeOHHKOB;, HaXOJWUTh JTUHEHHYIO
KOMOHWHAITNI0 apu(PMETHYECKUX BEKTOPOB, YCTAHABIMBATh WX JIMHEHHYIO
3aBUCUMOCTH WJIM HE3aBUCHUMOCTh, HAXOIUTh 0a3UC CUCTEMBI apu(PMETHICCKUX
BEKTOPOB M €€ Pa3MEPHOCTh, HAXOJUTh KOOPJUHATHI BEKTOPOB B Pa3IMUYHBIX
0a3ucax; MPUMEHATh  MPOIECC  OPTOTOHANM3ANMH IS TOJy4YeHUS

OpPTOTOHATBHOM CHCTEMBI BEKTOPOB; HAXOJUThH OPTOHOPMHUPOBAHHBIN 0a3HC;

MIPOBOJIUTh MPOBEPKY JIMHEMHOCTH MNPOCTPAHCTBA M ONEPATOpPA; HAXOIUTH
MaTpHIly JUHEHHOTO OMepaTropa B Pa3IMYHBIX 0aszucax; HAXOJUTh MATPHUILY
oreparopa B OPTOHOPMHUPOBAHHOM 0a3uce, COCTaBICHHOM M3 COOCTBEHHBIX

BCKTOPOB CUCTEMBEI;

61a0emv HABLIKAMU:



pElIeHUs] MaTPUYHBIX YPAaBHEHUW, BBIYMCIICHHS OIPEHCIUTENEH, PEIICHUS
CUCTEM JIMHEHHBIX ypaBHEHUN Tpemsi CIOCOOAMH, BBIMOJIHEHUS JTUHEHHBIX U
HEJIMHENHBIX OIlepaluui HaJ I€OMETPUYECKHUMH BEKTOPaMH, NPUMEHEHHUS HX
PELIECHUIO T€OMETPUYECKUX 3a/1a4, BBIIIOJHEHUS AEHUCTBUM HAJl KOMILJIEKCHBIMU
YyucllaMd B pa3HOM (opme 3ammcH, BIaAeTh HaBBIKAMU JI0Ka3aTelbCTBA
anreOpanyecKuxX YTBEP)KICHUM, pELICHUs alreOpandecKux 3ajay; aHalin3a
CTPYKTYpbl ONpPEACICHUN TMOHATHUN; MPOBEACHUS NPOCTEUIINX PaCCYyXICHUN
IIPU J1I0KA3aTEIbCTBE CBOMCTB M OCHOBHBIX YTBEP)KICHUMN; CAMOCTOSATEIBLHOIO
IIOMCKA JOTOJHUTEIBHOTO TEOPETUYECKOTO MaTEpHUAIa U HECTAaHAAPTHBIX 3a1a4

10 N3y4aCMBbIM TCMaM.

3.1.3. MeToanuyeckue peKOMEHIAMH 110 OCBOEHUIO THCIIUIITHHBI

[IporpammMa  fmaHHOrO  Kypca  IpeaycCMaTpuBaeT  JIGKIMOHHBIE U
IPAKTUYECKUE 3aHATHs, JJaOopaTOpHbIE PabOThI, CAMOCTOSITENIbHbBIE TIPOBEPOUHbBIE
paboThl Ha 3aHATHUSAX, KOHTPOJbHBIE paOOThI, TOMAITHUE KOHTPOJIbHBIE PaOOTHI,
KOJUJIOKBUYMBI. PaboTa cTy/ieHTa 0 OCBOCHMIO JaHHOM AUCLUILIMHBI OIICHUBAETCS
COTJIACHO TEXHOJIOTMYECKOM KApTE€ PEUTHUHra, B KOTOPOW YUMTBIBAETCA KAaK
TeKylass paboTa CTyJE€HTa — TIOCEIICHHE 3aHATHI, paboTa Ha 3aHATHIX,
CBOEBPEMEHHOCTh M IMPAaBWIBHOCTh BBHINOJHEHHUs Bcex pabor. Kpome Toro,
MPEAYCMOTPEH PNl JOMOJHUTENBHBIX 3aJaHUM, MO3BOJISIIOIIMX IOBBICUTH CBOMU
peiituar B mpenenax 10% or oOmrero koiuyecTBa 0amioB - B KaXXIOM MOJYyJIE
IpEeIyCMOTPEHO HamucaHue pedeparoB, BHIIOJHEHHE JOKJIAJOB IO TeMaM

pedepaToB U MO TeMe 3aHSITHIA.



3.2. JJeMeHThl MOHUTOPUHIA YUeOHBIX JOCTHKEHU
3.2.1. TexHoI0rM4YeCcKasi KAPTA PEUTHHIAa TUCHUILIIMHBI

KonuuecTBo 3a4eTHBIX
eL[I/IHI/IH/erI[I/ITOB

HaumeHnoBaHue
JCIUTUTAHBI/Kypca

YpoBeHb/cTyIeHb 00pa3oBaHus
(bakanmaBpuat, MarucTparypa)

Cratyc IMCUUIUIHHBI B
paboueM yueOHOM
miane (A, B, C)
OaxanaBp 12

CMerxHbIe UCIUIUIMHBL 110 y4eOHOMY IIaHy

Anredpa

[IpenmecTByomue:

[Mocnemyromue: MaTeMaTHYSCKUI aHAN3, TEOMETPHUs, TEOpHs (YHKIMHA KOMIUIEKCHOTO IMEPEMEHHOTO, TCOPHUs
BEpPOSATHOCTEH

BXOJTHOM MOJ1Y J1b
(mpoBepKa «0CTaTOYHBIX» 3HAHUH IO paHee W3YUYEHHBIM CMEKHBIM JTUCIUIIIMHAM)
dopma paboTs* KosmyectBo 6amioB 5 %
min max
TectupoBanue 12 20
12 20

BA30BBIV MOJIYJIb Ne | «Mampuusl, onpedenumenu u cucmemol TUHEHUHBIX A12€0pauiecKux

ypasneHuil. Apugpmemuueckue 6eKmopHvle NPOCMPAHCMEA. )
Paznea 1.1 Komnuectso 6amos 19 %
min max
TTocemenne 3auaTHii 6 10
Pabora Ha 3aHATHU 10
JomamHsis pabota 10
CamocrosTenpHas paboTa 10
KontponpHas padora Nel.l 10
WupuBuayansHOe nomammHee 3aganne Nel.l 6 10
Paszgen 1.2. Komnuectso 6amnos 15 %

min max
TToceuieHue 3aHATHI 18 30

Tekymas paboTa

IIpomexxyTOUHBIN
KOHTPOJITh

Texymras pabora

PaGoTa Ha 3aHATHH 18 30

Jomamnss paboTa 18 30

CamocrosTenbHas padboTa 10
KonrponbHas padora Nel.2 10

ITpomexyTOuHBII
KOHTPOJIb

WunuBuayansHoe nomainsee 3ananue Nel.2 10

Hroro

BA30BBIA MOJYJIb Ne 2 KomiiekcHble uncia. Jlunelinas anredpa

®dopma paboTer* Komnuectro 6amios 25 %
min max
Pazpen 2.1
Tekymast paboTa INocemenue 3aHaTuil 6 10
Pabora Ha 3aHATHH 6 10
Jomamissist pabora 6 10
CamocrostensHas pabora 6 10
IIpomexyTOUHBIH KonrponbHas padora Ne2.1 6 10
KOHTPOJIb WupuBuayaneHOe nomaimnHee 3aganne No2.1 6 10
Paszgen 2.2.
Tekymast paboTa INocemenue 3aHaTuil 6 10
Paborta Ha 3aHsTHH 6 10
Jomamissist pabora 6 10
CamocrosrenbpHas pabora 6 10




IIpomexyToUHBIH Konrposnbhast padora Ne2.2 6 10

KOHTPOJIb WNuauBuayanbHoe gomaliHee 3aganue No2.2 6 10
Paznen 2.3.

Tekyast paboTa IocenieHue 3aHsITUI 8 14
Pabota Ha 3aHsITHH 8 14
Jomanissist pabora 5 8
CamocrosTenbHas pabota 8 14

ITpomexxyTOUHBIH KonrponbHas padora Ne2.3 6 10

KOHTPOJITb KonrponbHas padora Ne2.3 6 10
WNupuBuayansHOe nomainHee 3aganue No2.3 6 10

HTtoro 120 200

I BA30BBII MOJIYJIb Ne 3 Teopwst dncern I

®dopma paboTer*

Kommnuectso 6ammos 50 %

min

Tekymas paboTa

ITocemenune 3anaTuit

12

20

Pabora Ha 3aHITHU

12

20

JomamHsis pabota

12

20

CaMocTosTelIbHas pa60Ta

12

20

IIpomexxyTOUHBIN
KOHTPOJITb

KoHTponpHast padora Ne3.1

6

10

KontponsHas padora Ne3.2

6

60

®dopma paboTer*

Komnuectso 6amos 25 %

min

ITocemenne 3anaTuit

18

30

Pabora Ha 3aHsSTHU

12

20

Jomamnsis paboTa

6

10

CaMocTosTelbHas pa60Ta

12

20

IIpomexxyTOUHBIN
KOHTPOITh

KontponpHas padora Ned.1

6

10

KontponsHas padora Ne4.2

6

10

Hroro

HroroBsiii MOIYJIb

60

Conepxanue

®dopma paboTer*

Kommuectso 6amios 20 %

min

max

Komnoksuym 1

24

40

Komnoksuym 2

24

40

Komnnoxsuywm 3

12

20

Hroro

60

100

JIONIOJIHUTEJIbHBIA MOJTYJIb

BazoBerii MoyIB/
Tema

®dopma paboTsr*

KonuuectBo 6amios

min

max

BM Nel

Hanncanue pedepara

0

10

Hoxnan

10

BM Ne 2

Hanncanue pedepara

10

Hoxnan

10

Hroro

OO0mee KoTMYECTBO 0AJIOB MO AMCUMILINHE
(Mo uToram M3y4eHus Bcex MoayJiei, 0e3 yuera
JAOTMOJHUTEJIbHOT0 MOYJIsI)

CooTBeTCTBHE PEHTHHIOBBIX 0A/1JI0B aKa/IeMHUY€ECKOI OlleHKe

0
0
0
0

60




Oobuiee Konruuecmeo HAOPAHHBIX OANN08 Axademuueckas oueHka
450-350 3 (YIOBJIIETBOPHUTEIHHO)
351-620 4 (xoporio)

621-750 5 (oTIU4HO)

W)
®UO npemnoaBareis: j/éf’;% Kanauesa C.1.
y i

YTBepxkaeHo Ha 3acenannu kadenpel « 17 » 5 2017 r. Ilporokon Ne 9

/ i
| /
3aB. kadeapoii !ﬁ /}' Maiiep B.P.

N
W



3.2. @oHO oyeHoUHbIX cPedCcmE (KOHMPOIbHO-UMEPUMENbHbLE MAMEPUATIbL)

MUHUCTEPCTBO ITPOCBEIEHNS POCCUNCKOU ®EJEPALINN
DedepanbHoe 2ocyoapcmeenHoe O100AHCemHoe 00pa308ameibHoe YupertcoeHue
BBICIIIETO 00pa30BaHUs
Kpacnospckuti cocyoapcmeennwiii nedazocuyeckuil yHusepcumem
um. B.Il. Acmaghvesa

HNucTuTyT MaTeMaTuku, Gusuku, HHPOPMATHKU
Kadenpa-pazpabotuuk: anreOpbl, TEOMETPUN U METOUKHU UX TIPETIOTaBaAHUS

YTBEPXXJIEHO OJOBPEHO
Ha 3acelaHuu Kadeapsl Ha 3aCelaHuy HaAyYHO-METOAUYECKOTO COBETA

[Tpotokon Ne 9 CHeNUaIbHOCTH (HAMIPaBJICHUS TOJITOTOBKH)
oT «3» mas 2018 | [Iporokon Ne 8
3aB. kad. AI'uMIT ™), Or 23 mas 2018

- M Maiiep B.P. Ilpencenarens HMC C.B. boptHOBCKUi

®OH/I OHEHOYHBIX CPEJICTB
Jist mpoBeIeHUS TEKYIIIETO KOHTPOJIS M TIPOMEKYTOYHOM aTTeCTAINH
OOyyaromuxcs 1no JUCHUIUIUHE

AJITEGPA
Hampasnenue noarorosku: 44.03.01 [lenaroruyeckoe oOpazoBaHue
Hampasnennocts (poduiib) 06pa3oBaTeIbHON TporpaMmMbl Maremaruka

KBamudukanus (crenens): 6akanaBp
dopma oOydeHUs: OUHAas

MCTOAWKU HUX NPCIIOJaBaAHUS

n /)
) 1)
CocraBureinsb: % //.)_ | KanaueBa C.J., mouent xadeapbr anreGpbl, r€OMETPHH |
st
/



IKCIIEPTHOE 3AKIIOYEHUE HA ®OH OHEHOYHbLIX CPEACTB

[IpeacraBnenHsii  (OHJ  OLIGHOYHBIX  CPEACTB 1 TEKylled
IPOMEKYTOUHOM aTTecTalu cooTBeTcTByeT TpeboBanusm PIOC BO wu
npodeccuonanbHbiM cranaaptam llegaror (mpodeccroHanbHas AESTENBHOCTH B
cdepe TOMKOIFHOT0, HauadbHOTO OOIIET0, OCHOBHOTO OOIIET0, CPEAHETr0 00IIero
oOpa3oBaHusi) (BOCIMTATENb, YYUTENb), YTBEP)KICHHBIM IpUKa3oM MuUHTpy1a
Poccum ot 18.10.2013 N 544H.

[Ipennaraembie (GopmMbl W CpeacTBa aTTECTAllMU aJIEKBATHBI LETSAM U
3alayaM  pealu3aliy  OCHOBHOM  mpodecCHOHANbHOW  00pa3oBaTebHOMN
nporpaMmbl 0 HampaBlieHHio  moarotoBku  44.04.01  Ilegaroruueckoe
oOpazoBaHue, HalpaBlIeHHOCTh (Mpoduiib) 00pa30BaTENbHONW  MPOTPaMMBbI
MaTeMaTrKa, KBaauukaius (CTerneHs): 6akanaBp, popma oOydeHHs: OUHas.

OueHoYHbIE CpPEACTBA U KPUTEPUU OIICHUBAHUSA MPECTABICHBI B IOJIHOM
o0beme. DOpMBI OLIEHOYHBIX CPEJCTB, BKJIIOUEHHBIX B IMPEACTaBICHHBIA (OH],
OTBEYAIOT OCHOBHBIM mpuHIMNAM QopmupoBanuss POC, yCTaHOBJIEHHBIX B
[Tonoxxenun o QopmupoBaHur (oHAA OLEHOUYHBIX CPEACTB MJs TEKYILEro
KOHTPOJISl YCIIEBA€MOCTH, IPOMEKYTOUHOM U MTOrOBOM (TOCYJIapCTBEHHOM
UTOTOBOM) arTecTauu OO0yyarluxcs 10 00pa3oBaTeIbHBIM IPOrpaMMaM
BBICIIEr0 00pa30BaHus — IIporpaMmMaM OakajaBpuara, IporpaMmam CHelualnuTeTa,
nporpaMMmaM MarucTparypbl, IporpaMMaM MOATOTOBKM HAay4YHO-TIEAArOrHYECKUX
KaJIpOB B acnupaHType — B (enepanbHOM TOCYAApPCTBEHHOM OIOIKETHOM
o0pa3oBaTebHOM  YUpEeXJACHHUU Bbicliero oOpaszoBanusi  «KpacHosipckuii
roCyJapCTBeHHbIA menarornyeckuii  yHuBepcutrer wum. B.IL.  ActadbeBay,
yTBEPKJIEHHOTO TIprKa3oM pektopa Ne 297 (m) ot 28.04.2018.

Pa3paGoTanHblii W NpeAcTaBICHHBIM I AKCNIEPTU3bl (OHJA OLIEHOYHBIX
CPEICTB PEKOMEHAYETCS K HCIOIb30BAaHUIO B MpOLECCe IOATOTOBKH IO
YKa3aHHOM MPOrpaMMe.

DkcnepT-padboToaaTeb,
nupexktop MAOY rumuasust Nel4
«DKOHOMHKH, YIIPABJICHHUS U TTPABa» lynsax H.B.

27.04.2018



1. Ha3nauyeHnue ()oHIa OLIEHOUYHBIX CPEACTB
1.1. Heanwo cozmaamss DOC muctmrummHbl  «AnTeOpa»  SBISIETCS

YCTAaHOBJICHHME  COOTBETCTBUSL ~ Y4YEOHBIX  JIOCTHKEHUN  3aIllJIaHUPOBAHHBIM
pesynpTaTaM  OOydYeHHs] ©  TpeOOBaHUSM OCHOBHOW  MpodhecCHOHATHHOU
o0pa3oBaTenbHOI MpOorpaMMbl, pabodeil MporpaMMbl TUCIUTUIUHBI.

1.2. ®OC no aucruiuinHe «Anredpay pelraeT 3aa4u:

— KOHTPOJIb U YINPABICHUE MPOIECCOM MPUOOPETEHUS CTYJACHTAMU
HEOOXOJMMBIX 3HAHUW, YMEHHMM, HABBIKOB M YypPOBHA C(HOPMUPOBAHHOCTU
komneTeHuu, omnpenaeneHubix OI'OC BO 1o gaHHOMY  HalpaBlICHUIO
MTOATOTOBKU;

— o0OecrieueHUe COOTBETCTBUS  pE3yJbTAaTOB  OOy4YeHHsS  3ajayam
Oynymieli  mpodecCUOHANBHOW  JIEATEIbHOCTH  4Ye€pe3  COBEPIICHCTBOBAHUE
TPaJAMIIMOHHBIX W  BHEAPEHHE WMHHOBAIIMOHHBIX METOJIOB  OOy4YeHUS B
oOpaszoBaTeIbHBIN MpoIIeCC.

1.3. ®OC pa3paboTaH Ha OCHOBaHUH HOPMATHBHBIX JOKYMEHTOB:

- (eepalIbHOTO TOCYAAPCTBEHHOT0 00Pa30BATENHLHOTO CTAHIAPTa BBICILIETO
oOpazoBanuss 1o HamnpasiaeHuto noarotoBku 44.03.01 Ilemaroruueckoe
oOpa3zoBaHue

- o0Opa3oBaTenbHOI MPOrpaMMBbl BBICIIETO 00pa30BaHUs MO0 HAIMIPABJICHUIO
noarotoBku 44.03.01 [Menarornueckoe oOpasoBaHue

- Tlonoxenuss o dopmupoBanuu (oHAA OIEHOYHBIX CPEICTB A
TEKYIIEr0 KOHTPOJI YCIEBAEMOCTH, MPOMEXKYTOUYHOW M HUTOTOBOM aTTeCTallUuu
oOyyarommxcsi Mo 0o0pa3oBaTebHBIM TIPOrpaMMaM BBICHIETO 00pa3oBaHUs —
nporpammaMm 0OakanaBpuaTta B (eAepaTbHOM TOCYAAPCTBEHHOM OOJKETHOM
o0pa3oBaTeILHOM  YUPEXKICHUU  Bbicliero  oOpasoBanHus  «KpacHosipckuit
roCyJapCTBeHHBINA Tenarorudeckuii yauBepcuteT um. B.II. AcradbeBay u ero

bunuanax.



2. IlepeyeHb KOMIETEHUHMH ¢ YKa3aHHeM 3TanoB uX GopMUPOBaHMS B

npouecce N3y4cHusd JUCIUIIINHBI

OK-3 crnocoOHOCThIO HCIOJB30BAaTh ECTECTBEHHOHAYYHBIE M MaTeMaTUYECKUe

SHAHUA OJIA OPUCHTUPOBAHNA B COBPpCMCHHOM I/IH(i)OpMaHI/IOHHOM IMPOCTPAHCTBC

OK-5

CIOCOOHOCTBIO  paboTaTh B

KOMaHJie,

COIMAJIbHBIC, KYJIbTYPHBIC U JIMYHOCTHBIC Pa3JINIus

TOJICPAHTHO  BOCIIPMHHMATb

OIIK-2 crnocoOHOCTBIO OCYHIECTBISITh OOyuY€HHE, BOCIHUTAHUE U PA3BUTHE C

y4€TOM COIHAJIBHBIX,

OCOOCGHHOCTEH, B

oOyJaroImmxcs

BO3PACTHBIX,

TOM  YHCIIC

0COOBIX

HCI/IXOCIJI/ISI/I'-IGCKI/IX N HWHIWNBUAYAJIBbHBIX

oOpa3oBaTeNIbHBIX MOTpPEOHOCTEN

IIK-6 TOTOBHOCTBIO K B3aUMOJCHUCTBUIO C YYaCTHHKaMH OOpa30BaTEIHHOTO

nporecca
IIK-7 cnocoOHOCTBIO  OpPraHU30BLIBATH  COTPYJHHUYECTBO  OOYyYaOIIMXCH,
NOAJCP>)KUBAaTh  AKTUBHOCTh M HWHUIHUATUBHOCTb,  CaMOCTOSITEJILHOCTD

06yqa}omnxc;1, Pa3BUBATb UX TBOPUYCCKHUC CITOCOOHOCTH.

2.2. Itanbl (GOPMHUPOBAHNS U OLEHUBAHUS KOMIIETEHIUI

Komme OTarm JIMCLIUILIMHEI, Tun Onenounoe cpeacto/ KUMubi
TeHIM | popMUpOBaHU NPaKTHUKH, KOHTPOJIS
o s yUYacTBYIOLIHE B Howmep ®dopma
KOMIIETEHIIH dbopmupoBaHUU
KOMIIETEHIH
OK-3 |opueHTHpOBOY [MHPOpPMATHKA PU3UKA |TEKYIIUH 7-19 KOHTpOJIbHAs paboTa,
HBIN KOHTPOJIIb UH/IMBUIYaIbHOE
JIOMAIlIHee 3a/1aHue,
KOTHUTHUBHBIN |anreOpa, pusnka TEKYIIHNH 1-6 TECT, KOJUIOKBUYM
KOHTPOJITh
MIPAKCHOJIOTHY |asre0pa, ¢u3uka, npomexyrtoy |1-6 TECT, KOJUIOKBUYM
€CKHU nH(pOpMalOHHAas Has
KyJIbTypa arTecTanus
pednexkcuBHO- |anredpa, ¢dusmka, | mpomexyrod |1-6 TECT, KOJUIOKBUYM
OLIEHOYHBIH  |MH(OpMAIIMOHHAS Hast
KYJIbTypa aTTecTanus
OK-5 |opuentupoBou |[lenaroruka  BbICIIEH | TeKyIInit 7-19 KOHTpOJIbHas padoTa,
HBIN IIKOJIBI, IICKHXOJIOTUSL  |KOHTPOJIb WHWBHyaTbHOE
JIOMaIllHee 3ajlaHue,
nabopatopHas
pabota
KOTHUTHUBHBIN |anrebpa,  menaroruka|TeKylini 7-19 KOHTpOJIbHAas padora,
BBICIIEH IIKOJIbI, | KOHTPOJIb WH/IMBUAYAJIbHOE




IICUXOJIOTHUA

JIOMaIIIHee 3aJaHue,

npakcuosiorny |[lenaroruka  Bbicieii [mpomexyTou |1-6 TECT, KOJUIOKBUYM
€CKH HIKOJIBI, ICUXOJIOTUSA  [Has
arTecTauus
peduexcuBHo- |[lemaroruka  BbICHIEH [poMexyTou |1-6 TECT, KOJUIOKBUYM
OLIEHOYHBIA  |ILIKOJIBI, ICUXOJIOTUS  |Has
aTTecTauus
OIIK- |opuentupoBou |[legarormka  BBICHICH | TEKYIIHMA 7-19 KOHTpPOJIbHAsI paboTa,
2 HBIN MIKOJIBI,  TICUXOJIOTHUS, [KOHTPOJIb UH/IMBUAYAJIbHOE
MaTeMaTHKa, pu3uka JIOMAIlIHee 3a/1aHue,
KOTHUTUBHBIA |[lemaroruka  BBICIIEH | TEKYILIMI 7-19 KOHTpOJIbHAsI paboTa,
HIKOJIBI,  IICHUXOJIOTHUS, | KOHTPOJIb UH/IUBUYaJIEHOE
MaTeMaTHKa, Pu3nKa JIOMAIIIHEE 33/1aHUE,
npakcuosiorny |[lemaroruka  Beicmiei [mpomexyTtod |1-6 TecT, KOJIIOKBUYM
€CKH HIKOJIbl,  IICHXOJIOTHUS, [Has
MaTeMaTHKa, QU3MKa  |aTTecTaius
peduexcuBHo- |Ilemaroruka  BbIciIEH [TpoMexyTou |1-6 Tecrt, KOJUIOKBUYM
OLICHOYHBIA  |IIKOJBI,  IICHUXOJIOTHS, Has
MaTeMaTHKa, Pu3MKa  |aTTecTanus
[1K-6 |opuentupoBou |[lemarornka  BbICHICH | TeKyIIUi 7-19 KOHTpOJIbHas paboTa,
HBIN IIKOJIBI,  IICHUXOJIOTHUS, | KOHTPOJIb UH/IUBUYaJIbHOE
MaTeMaTHKa, (pru3uka JIOMAIlIHEE 3aJlaHue,
nabopaTopHas
paborta
KOorHUTUBHBIN |[lemarormka  BhICIICH | TEKYyIIUH 7-19 KOHTpPOJIbHAsI paboTa,
MIKOJIBI,  TICUXOJIOTHS, [KOHTPOJIb WH/IMBUIYAIEHOE
MaTeMaTHKa, pu3uKa JIOMAIIIHee 3a/1aHue
npakcuoniorny |[lemarornka  BeIcmiei [mpomexyTod |1-6 TecT, KOJIIIOKBUYM
€CKH MIKOJIBbI,  TICUXOJIOTHUS, [Has
MaTeMaTHKa, Pu3MKa  |aTTecTanus
peduexcuBHo- |[lemaroruka  BbIcHIEH [TpoMexyTou |1-6 Tecrt, KOJUIOKBUYM
OLICHOYHBIA  |IKOJBI,  TICHXOJIOTHS, Has
MaTeMaTHKa, Pu3MKa  |aTTecTailus
I1IK-7 |opuentupoBou |[legaroruka  BbICHICH |TeKYyIIUI 7-19 KOHTpOJIbHas paboTa,
HBIN MIKOJIBI,  TICHUXOJIOTHUS, [KOHTPOJIb UH/IUBUYaIbHOE
MaTeMaTHKa, Pru3nKa JIOMalITHee 3a/1aHue
KorHuTHBHBIN |[lenarornka  BbICIIEH |TEKYIINN 7-19 KOHTpOJIbHas padoTa,
IIKOJIBI,  TICUXOJIOTHS, [KOHTPOJIb WH/IMBUIYAIEHOE
MaTeMaTHKa, Pu3mKa JIOMAIIIHee 3a/1aHue
npakcuosiorny |[lenaroruka  Bbicmiei [mpomexyTtod |1-6 Tect, KOJUIOKBUYM
€CKHH IIKOJIBI,  TICUXOJIOTHS, |[Has
MaTeMaTHKa, pu3MKa  |aTTecTanus
peduexcuBHO- |[lemarormka  BwICHIEH [ IpoMexyTod |1-6 TecT. KOJIITOKBUYM
OLIGHOYHBI  |IIKOJBI,  IICHUXOJIOTHS, Has
MaTeMaTHKa, pu3mKa  |aTrrecTanus




3. @oH/1 OLIEHOYHBIX CPEACTB /JIsl MIPOMEKYTOYHOM aTTecTAIUN

3.1. cDOH,Z[I)I OICHOYHLBIX CPCACTB BKIIFOYAIOT: TCCT, BOIIPOCHI K 3a4CTY.

3.2. O1ieHOYHbIE CpEe/ICTBA

3.2.1. Ouenounsle cpenctaa 1- 5

Kpurepuu onieHHBaHuUs 1O OLEHOYHBIM cpeAcTBaM 1 - 5

Bricokuii ypoBeHb

[IpoaBUHYTHIN YPOBEHD

ba3oBblii ypoBeHb

dopmupye c(OpMHPOBAHHOCTH c(OpMHPOBAHHOCTH c(OpMHUPOBAHHOCTH
MEIE KOMIIETEHITHI KOMIIETEHITUHI KOMIIETEHIINH
KOMIICTEHII (87 - 100 GaoB) (73 - 86 Gam1oB) (60 - 72 GammoB)*
un OTIIUYHO/3aYTEHO XOpOIII0/3a4TEHO Y/10BJIETBOPUTENBLHO/3aUT
€HO
Crygnenr cBo0oHO | CTyneHT BnazneeT | CtyneHr BIIaJICET
BJIaJIEET TEOPETUYECKUM | OCHOBHBIMU  3HAHMSIMH, | MUHUMAJIbHO
MaTEepUaIoM, YMEHUSMH M HaBBbIKAMH, | HEOOXOUMBIM HabOpOM
OpPUEHTHPOBAH Ha TIOMCK | croco0aMu 3HaHH, YMEHHI 51
HECTAHJAPTHBIX  HOBBIX | IEATEBHOCTH B c(epe | HaBBIKOB, croco0oB
pelmieHuid B cdepe | KOMIIETEHIIMKA U OIBITOM | JESATEIBLHOCTH B cdepe
KOMIIETCHIIMM Ha OCHOBE | €r0 IPUMEHEHUs, 3HAET | KOMIIETEHIUH, 3HaeT
0a30BBIX 3HAHUH, | METOJIbI,  CIIOCOOBI ¥ | OCHOBHBIE METO/IbI,
YMEHUH, HAaBBIKOB, 3HAET | IPUEMBI JIEATEIBHOCTH B | CIOCOOBI W NPUEMBI
METOABI, CcrmocoObl | | chepe KOMIIETEHINH, | JeITeTbHOCTH B cdepe
IIPUEMBI  JIEATENBHOCTH, | YMEET HaXOAWUThb | KOMIIETEHLINH, yMeeT
HE00XO0JUMbIE i | 93pPeKTUBHBIE pEIIEeHUsl | HAXOUTh peuieHue
pelieHus 3a1a4 B cepe | OCHOBHBIX 3a/1au B c(epe | OCHOBHBIX 3ajjau B cdepe
KOMITETECHIINH, yMeeT | KOMIETEeHIUHN B | KOMIIETCHIIUH pH
OK-3 HaXOIUTb Oonee | yciI0BUAX HaJINYUU 3aJJaHHBIX
OK-5 3¢ ¢deKkTuBHBIE CIOCOOBI | HECTaHJAPTHOM THIIOBBIX YCIIOBH,
OIIK-2 pelIeHNs] TPAAULMOHHBIX | CUTYallud, WMEET OIbIT | UMEET OIBIT PELICHUS
I1K-6 3azad4, MOHUMAET | HaXOXKACHUSI OCHOBHBIX 3ama4 B
T1TK-7 BaXHOCTh noucka | 3pPeKTUBHBIX pelleHul | chepe KoMmeTeHIi mpu
pelieHus OCHOBHBIX 337au B cepe | HAIUIUU 3aJJaHHBIX
VMHHOBAIIMOHHBIX 33734 U | KOMIIETEHIUU B | TUIIOBBIX YCIIOBUH,
HOBBIX 3¢ ()EeKTUBHBIX | YCIOBHSIX IIOHUMAET
pELICHNI TPAJULMOHHBIX | HECTAaHIAPTHON HEOOXOIMMOCTh  TTOMCKA
3a1a4u B cdepe | curyanuu, MMOHUMAET | pelIeHUs OCHOBHBIX
KOMIIETEHIIUN JUId | BOKHOCTh ~ OMNBITA B | 3a/1a4 B chepe
yCHENmHOCTH ~ OyAyIed | HaXOXKJICHUH KOMIIETECHIIMN ISl CBOEH
npodeccun U | 9pPeKTUBHBIX pemeHui | Oyaymiei
KapbepHOT 0 pocTa, | OCHOBHBIX 33/1a4 B cdepe | mpodeccruoHanbHON
CTPEMUTCS K | KOMIIETEHIIUH. JESATENBHOCTH.
NPUOOPETEHUIO  OTbITa
peuieHus 3a1ad B cdepe
KOMIIETEHITNH.

*Menee 60 6aioB — KOMIETEHITUS HE CHOPMHUPOBaHA




4. ®oH/1 OLIEHOYHBIX CPEICTB VI TEKYNIero KOHTPOJIS yCIeBaeMOCTH

4.1.

CDOH,ZII)I OLCHOYHBIX CpCIACTB. ConepmaT BAaPpHUAHTLI AYAUTOPHBIX

KOHTPOJIbHBIX pa60T, HHIWUBUAYAJIbHBIX JOMAITHHUX 321I[3HPII>1, J'Ia60paTOpHBIX

pabor.

4.2.1. Kpurepuu olieHUBaHUSI CM. B TEXHOJOTUYECKOM KapTe peUTUHra B paboueit

nporpaMme qUCHUIIIINHBI

Ornenounsie cpenctpa 4.1- 4-16

Kputepuu onenuBanus KonnuecTtBo
0aymioB (BKIIAA
B PEHTHHT)
BrinmonHensl Bce 3a7aHusl KOHTPOJIBHOM paOOThI, O0YUYAIOIIMICS ONMUpaCs Ha 6
TEOPETUUECKHE 3HAHMS U YMEHHUsI pEllaTh UCCIICOBATEILCKHUE 3a/1a4H.
Jloruuecku BEpHO BBHICTPAUBAET PELICHUE 3a1a4. 1
ApryMeHTHpYET pe3yJIbTaT, MIPOBEPSICT BEPHOCTh HAMICHHOTO PEHICHUs 3a/1a4y 2
KOHTPOJIbHON pabOThI
BriOupaer Hanbosiee pallMOHaIbHbBIN X0/ PEeIICHUs 1
MaxkcuMabHbIN OaJit 10

5. Y4yeOHo-MmeTOoaMuYeckoe W HMHPOPMANUMOHHOE oOecneveHne (OHIOB

OLICHOYHbLIX CPEACTB

1. «Anrebpa», Acraxosa E.T., Jlateiainesa JI.I'., Tumodeenko I'.B.
2. «Anrebpa mHOTOWIEHOBY, JIaThiHIIEeBa JL.T.
3. «Jlexumnu no Teopum rpynm», Jlapun C.B.

4. «'pynmsl, Konbua, noJis», Jlapun C.B.

6. OueHo4HbIe cpeacTBAa (KOHTPOJIbHO-U3MEPHUTEIbHbIE MATEPHUAJIbI)

OuenouHoe cpeacrso 1.

Bonpocs! k 3x3ameny 1. (Mmoayan 1)

1.

CucreMbl JIMHEHWHBIX ypaBHEHUN: ONpeJeleHre, pelleHue, KilacCuPUKaus 1o
KOJIMYECTBY PELICHUH, PAaBHOCUJIBHBIE CUCTEMBI JIMHEMHBIX YPAaBHEHMM, DJIEMEHTapHbIE
npeoOpa3zoBanmsi. CTymeH4arass CUCTeMa JIMHEHWHBIX ypaBHEHUU. Pemenue wu
UCCJIENOBAHUE CHUCTEMBl JIMHEHMHBIX YypaBHeHHUM Mmerogom I'aycca. Marpuna,
pacIIMpeHHass MaTpulla CUCTEMBbl JIMHEWHBIX ypaBHEHUM. PernieHue HeonpenereHHON
CUCTEMBI JINHEWHBIX YpaBHeHUM. [Ipumepsl.




o1

Apudmerndeckoe n-MepHOE BEKTOPHOE IMPOCTPAHCTBO, CBOMCTBAa oOmeparuid C
JI0OKa3aTeJIbCTBOM, IPUMEPHI C JOKA3ATEIbCTBOM.

Jluneiinas komOWHaIMsl BEeKTOpOB. JIMHEHHO 3aBHCHMas W JIMHEHHO HE3aBUCHMas
CHCTEMBI BEKTOPOB, OCHOBHBIE CBOMCTBA JIMHEWHOW 3aBUCHUMOCTH C JI0KA3aTEJIbCTBOM,
MIpUMEPbI Ha ONpEEICHUE JIMHEHON 3aBUCUMOCTH CUCTEM BEKTOPOB.

OcHOBHast TeopeMa O JMHEHHOW 3aBUCMMOCTH U CIEICTBHUS W3 Hee. basuc u panr
CHUCTEMBI BEKTOPOB. Teopema o CyliecTBOBaHUHU 0a3nca B CUCTEME BEKTOPOB.

Marpuna, AeicTBUS HaJ MaTpULIAMH, CBOMCTBA OIEPALIA.

O6parHas Marpuiia. MaTpudyHble yYpaBHEHHs. MaTpHUYHBIH CIIOCOO pPEIIEHUS CHUCTEMBI
JIMHEUHBIX YPaBHEHUMN, IIPUMED.

Onpenenurens Marpuilbl. Omnpenenutenu 2-ro U 3-ro nopsiakoB. PemieHue cucteMbl
JIMHENHBIX ypaBHeHU MeTooM Kpamepa, npumep.

Omnpenenurenb n-ro MOpsAJIKa, CBOHMCTBA OMNpENENUTENIEM C  J0KAa3aTelbCTBOM,
BBIYHCIICHHUE TPUBEICHUEM K TPEYTOJIbHOMY BUJTY.

[TonssTue MuHOpa W anreOpandyecKkoro JIONMOJHEHHS d3JeMEHTa. BerumcieHue
OTPENIETUTENICH C TOMOIIBIO ANreOpandyecKuxX JOMOJHEHHN 3JIEMEHTOB CTPOKH WIIU
cTonona.

OueHo4yHoe cpeacTBo 2.
Bonpocsl k 3x3ameny 1. (MoayJib2, 2 cemecTp).

1.

2.

10.

Jloka3aTh, 4TO BEKTOpHOE IpocTpaHcTBO V Hax nosneM P oOpasyer abeneBy aiIuTUBHYIO
rpyImmy.

Jlokasarp, 4TO mepecedyeHne JByX MOJIPOCTPAHCTB JAHHOTO BEKTOPHOTO MPOCTPAHCTBA
HaJ rosieM P Taxoke SBIseTCS MOIIpPOCTPAHCTBOM HAJl TEM JKE MOJIEM.

[Tpu KaKHUX 3HAYEHUAX napamerpa A cucreMa BEKTOPOB

(1,2,-11), (5122), (4,-1,1,0), (3, 1,4,—1) sBnsieTcst 0a3MCOB IPOCTPAHCTBA R*.

Haiitn marpumy mepexoma ot 6Oasuca e, =(121), e, =(2,33), e;=(371) x Oasucy
e, =(3L4), ¢',=(521), €', = (11,-6) npoctpanctsa R*u obpatHo.

Haiitin xoopmuHaThl BekTopa a=(6,0,5) mpoctpanctea R® B 6asuce (1,-1,0), (1,2,3),
5%)2132%5, YTO JIMHEHHOE IPOCTPAHCTBO MHOTIOYWICHOB CTEIIEHM HE BBIIIE BTOPOH C
JCUCTBUTEILHBIME  KO3(D(DHUIIMEHTaMH HM30MOPHHO  apHUPMETHUYSCKOMY BEKTOPHOMY

npoctpancTBy R°.

UsBectHo, uT0 8, =(0,01), a, =(0,1,1), a, =(1L,11);

b, =(-113), b, =(—4,1,0), b, =(0,0,0) .

BekTops! mHEHHOTO mpocTpaHcTBa L, 3amaHHbIE CBOMMH KOOpAWHATAMH B HEKOTOPOM
Oa3uce €,,€,,6,. B Tom e Oa3uce HailiuTe MaTpHIly JIMHEWHOTO OTOOpakeHUs ¢,
IIEpPEBOJISIIIETO BEKTOPHI 8,,a,,8,; COOTBETCTBEHHO B BeKTOpHI b;,b,,b,. Haiigure simpo
u ne(exT. U3BecTHO, 4TO
a, =(0,02), a, =(011), a, =(111); b, =(-113), b, =(—4,1,0), b, =(0,0,0) .

BekTops! mHEHHOTO MpocTpaHcTBa L, 3amaHHbIe CBOMMH KOOpAWHATAMU B HEKOTOPOM
Oa3uce €,,€,,6,. B Tom e Oa3uce HailiuTe MaTpHIly JIMHEHHOTO OTOOpa)KEHUS @,
HIEPEBO/ISIIIETO BEKTOPHI 8,,a,,8,; COOTBETCTBEHHO B BeKTOpHI b;,b,,b,. Haiiaure simpo

u 1eexT.
['eomeTpuyeckne BEKTOPbl Ha IUIOCKOCTH, JEWCTBUA Haja HuMHU. KoopauHatsl
F€OMETPUUYECKUX BEKTOPOB. BEKTOpHOE MPOCTPAaHCTBO HAJA IMIOJEM: OIPEIAECIEHUE



11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.
22.

23.

24,

25.

26.

217.
28.

29.

30.

31.

IIpUMEpPBI, JACUCTBUSA HAJ DSJIEMEHTaMH JTOr0 MNPOCTpaHCTBa. [IpuMepbl BEKTOPHBIX
MPOCTPAHCTB C 00OCHOBAHUEM.

OCHOBHBIE CBOMCTBa BEKTOPHOI'O IPOCTPAHCTBA. TeopeMa: BEKTOPHOE MPOCTPAHCTBO —
aJIMTUBHAs abeieBa rpymma.

Jluneitnass xoMmOuHanusi BeKTOpoB. JIMHeHHO 3aBuUcuMMasi U JIMHEHHO HE3aBUCHUMAs
nuHelHbple KoMOMHanmu. basuc mpoctpancTBa BekTopoB. [loampoctpancTBo. [IpusHak
noanpocTtpaHcTsa. llepeceuenne 1ByX moaMPOCTPAHCTB.

[ToanmpocTpaHCTBO, MOPOKIEHHOE JaHHBIMUA BeKTOpaMu. KoHeuHOMEpHOE MPOCTPAHCTBO.
Cymma nognpoctpancTB. KoopnHaTel BEKTOpa, X CBOMCTBA.

OnpeneneHrue W OCHOBHBIE CBOWCTBA HM30MOPPHU3Ma BEKTOPHBIX TMPOCTPAHCTB.
HeoOxomumoe u gocraToyHoe yciaoBHEe H30MOp(GHU3Ma BEKTOPHBIX MPOCTPAHCTB HAa
OJIHMM U TE€M K€ TOJIEM.

Martpuna nepexojga oT oxHoro 0asuca kK apyromy. OOGpaTMMOCTh MaTpHIlbl MEPEXo/a.
CBs13b M@Ky KOOPJMHATAMH BEKTOpA B pa3HBIX 0azucax.

CkanspHoe npousBereHHe BeKTOpoB. OrmpezaeneHue, npumepbl. OCHOBHBIE CBOMCTBA.
HeBrpiposkieHHOE CKAIIpHOE YMHOMKEHHE.

OptoroHanbHble BeKTOpbl. JIuHElHas HE3aBUCUMOCTh OPTOTOHAIBHOM CHCTEMBI
BEKTOpOB. lIponecc oproroHamusanuu CUCTEMBI BEKTOPOB.

TeopeMa O HEBBIPOKJIEHHOM CKAJISIPHOM YMHOXXEHHH. EBKIMIOBO BEKTOPHOE
npoctpancTBo. OpTOroHaIbHBIN Oa3uc.

Hopma Bektopa. CBoiicTBa HOpMBI

OpTtoHOpMUpOBaHHbIN BeKkTOp. OpTOHOPpMUPOBaHHBIN 0a3uc. CKalasipHOE MPOU3BEICHUE
BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3uce.

H3omMop(hr3M eBKIHIOBBIX BEKTOPHBIX TPOCTPAHCTB.

JluneitHple omepaTophl: ompenenenue, mnpuMmepbl. CHocoObl 3alaHus JUHEHHOTO
onepaTopa. TeopeMa o 3a/laHuu JIMHEHHOTO OIlepaTopa 0ToOpakeHueM Oazuca.

Marpuna JMHEMHOro ornepaTopa. 3aBUCUMOCTb MAaTpPHIbl JMHEHHOIO omeparopa OT
BbIOOpa Oa3zuca. CBsA3b MEXAYy KOOpJIMHAaTaMH BEKTOpa U €ro odpasza HpH JMHEHHOM
oreparope.

CBs13p MeXxay MaTpullaMu JIMHEHHOTO olleparopa B pa3HbIX Oa3ucax. JleWcTBus Haj
JUHENWHBIMU ONEPaTOPAMH U UX MaTPHUIIAMHU.

MHOXECTBO BCEX JIMHEHHBIX OIMEPaTOPOB OTHOCUTEIHHO CIOKEHUS U YMHOXKEHHUS Ha
AIIEMEHTHI ToNisi 00pa3yeT BEKTOPHOE MPOCTPAHCTBO. MHOMXKECTBO BCEX JMHEHHBIX
OIIepaTOPOB OTHOCUTEIBHO CIOKEHHSI U YMHOXKEHHS 00pa3yeT KOJIbLIO.

[TonsiTe nuHelHOW anreOpsl HaX MojeM. MHOXECTBO BCEX JHHEHHBIX OMEpaTOpOB
BEKTOPHOI'O IPOCTPAHCTBA HAJl 3a/IaHHBIM I10JIEM SIBISIETCS allreOpoi HaJ 3TUM IOJIEM.
O06pas3, pasr, sapo u JedeKT JIMHEHHOTO OnepaTopa.

CoOcTBeHHbIE BEKTOPbl M COOCTBEHHBIE 3HAUEHMs JIMHEHHOTO OIepaTropa, MpUMEpHI,
OCHOBHBIE CBOMCTBA.

Xapaktepuctuueckoe ypaBHeHHE. HaxoxneHne COOCTBEHHBIX 3HAYCHUH JMHEWHOTO
omepaTtopa. TeopeMa 0 MaTpHIIax JIUHEHHOTO ONepaTopa B pa3HbIX Oa3ucax.
Haxoxmenne COOCTBEHHBIX BEKTOPOB, MPUHAICKANUX JaHHOMY COOCTBEHHOMY
3HaueHuto. JIuHeiHass HE3aBUCUMOCTh COOCTBEHHBIX BEKTOPOB, TMPUHAICKAIINUX
pPa3IUYHBIM COOCTBEHHBIM 3HAUYCHUSIM. JIMHEWHBIE OTepaTOPHI C IPOCTHIM CIIEKTPOM.
Martpuiia TMHEHHOTO orepaTropa B 6a3uce U3 COOCTBEHHBIX BEKTOPOB.

OuenovHoe cpeacTso 3.
Bomnpocs! k 3x3ameny (Moayab «Teopust yucesn», 3 cemecTp)

1.
2.
3.

Jenenue ¢ octatkoM B Konblle Z. OTHOMEeHHE nemuMocTH. CBOMCTBA.

HO/I u HOK uenbix uncen. CoiictBa. Anroputm EBkinnia. BzaumHo npoctele uncha.
[Ipocthie u cocTaBHbIe uncia. CBoMCTBa MPOCTHIX uncen. OCHOBHAs TeopeMa
apu(pMETHKH.
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13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

0.
. CpaBHenuii 1-0i1 creneHu.

12.

beckoHeduHOCTH MHOKECTBA TTPOCTHIX uKcen. Kputepwuii mpoctoTsl. Pemero Dparocdena.
CpaBHeHUS U UX CBOMCTBA.

Kosnb110 1 mosne k1accoB BBIYETOB.

[TonHast u mpuBeEHHAS CUCTEMbI BHIYETOB.

Oynkus Dinepa. BeiBoj siBHOM GopMyItbl miist GyHKIIMK Disepa.

Teopems! Ditnepa u Oepma.

CpaBHEHUS U CUCTEMBI CPABHEHU C HEU3BECTHOM BEJIMYUHOM.

CpaBHeHus 1o npoctoMy Moy 0. CpaBHEHHS 10 CTENEHH mpoctoro uncia. (Pexykuuns
CpaBHEHHS IO

COCTaBHOMY MOJIYJIIO U CPAaBHEHHSI 10 CTEIICHH IPOCTOTO YKCIa K CPAaBHEHHUIO TI0
IPOCTOMY MOJIYJIIO.)

[Toka3zareny 4ucen 1 KJIaCCOB BBIYETOB IO TAHHOMY MOJYJII0. YHCII0 KIaccoB ¢
3aJJaHHBIM

HIOKa3aTeseM.

Teopema o cymecTBOBaHHU IEPBOOOPA3HOTO KOPHS IO IPOCTOMY MOJTYJTIO.

WHpekchl yrcen U KIacCoB MOAAHHOMY MOMAYIIIO.

JIBy4JIeHHBIE CPaBHEHHS IO TIPOCTOMY MOAY0. KBapaTHyHbIC BEIYETHI U HEBBIYETHI.
Cumbon Jlexxanapa, ero cBoicTBa.

BeiBo1 TPU3HAKOB JETMMOCTH.

Omnpenenenye QIHMHBI IEPHOJ1a OECKOHSYHOUW JECATHIHON APOOH.

[IpencraBienue AEHCTBUTEIBHBIX YHCEI B BU/IE IIEIHBIX IPOOCH.

CaoiicTBa moaXoaAIuX ApoOeH MEemHol 1pooH.

[Noaxoasme 1podu Kak HAMTy4dIIne MPUOIIKEHHUS K JCHCTBUTEIILHOMY YHCITY.
Teopema Jlarpamka o pa3noKeHUH KBapaTHIHONW UPPAIMOHATIBHOCTH B IEMHYIO APOOb.
Teopema o BenmmunHe OECKOHEUHOH IMEPHOANIECKOM LEMHOM 1po0u.

OuenouHoe cpeacTno 4.
Hrorossiii Tect (Moayab «Teopusi MHOT04YJIEHOBY, 4 ceMecTp).

1.

Ocratok ot nenenns 11x° +3x* +8x% +2x? —1 Ha X —i paBen
1)3; 2)3i; 3) 0; 4)-1+3i
Muorounen x* —2x® +ax+2 menurcsa Ha X +1, ecmu @ paBHO
1)3; 2)-5 3)1;, 4)5
Ecmu umenma | u 1-i sBasiorcs kopHsmm MHorounea X' —2x%+3x* —2x+2, To
OCTaJIbHBIMU €T0 KOPHSIMH SIBIIIOTCS YHCIIA
Diul-i; 2)—iul+i; 3) -iul+i; 4) 1u-2
x*—2x%* +2x -1
x* +2x* —2x+3
])_ﬁii; 2)xi-—x+1; g 1 _ 2x—1
X+3 X*+x+1 X+3 X +Xx+1
HOJI muorounernos f(X) = (x—-1)%(x+2)" u g(x) = x> —3x+2 pasen
) F00; 2) (X-D*(x+2); 3 (x-D(x+2)7; 4) (Xx-D(x+2)

Ecmu ypasrenne 3x° +mx? +nx—10=0 umeer kopuu 1 u -1, To ero TpeTnii KOpeHb

Anrebpanueckas 1poob

paBHA HECOKPATUMON ApoOu

paBeH
10 10

1) —; 2)-—; 3)10; 4) 3.

)3 )3 ) )

Bepnul 1w ymeepowcoenus 7-117 Ilpeononazaemvie omeemul: «0a» Ul «Hemy.
Yucno 2 ABjIsieTcss KOpHEM MHorowieHa 3X° —4x’ +7x +5.



8. Mmuorounen 7x'® +6x® +8x* + 4 He uMeeT NeHCTBUTENLHEIX KOPHEH.

9. KonumuecTsBo pasauMuHBIX KOpHeil MHorounena 5x° —11x%+14X—3 He MOXeT OBITH
0O0JIbIIIE YETHIPEX.

10. Muorounes X' + 6 umeer 12 KOMIITIEKCHBIX KOPHEIA.

11. Muorounen X° —5xX +4 uMeeT KpaTHbIH KOpEeHb.

12. HOJ muorounena f(x) = (x+5)" (x* +3)*(x* —25) u ee npousBoHOI1 paBeH
1) (x+5)°(x* +3)°%; 2)(x+5)"(x*-25); 3)(x+5)"(x*+3)°; 4)(x+5)’

13. Haittu Bce kopau mHorounena 3x* —x® —9x? +9x—2.

14. HenmprBOIMMBIM HAJ TIOJIEM JEHCTBUTEILHBIX YHCET SIBISICTCS MHOTOWICH

1) x}+1 2) x*+1 3) x*=5x*+6; 4) x*(x*+3).
15. Muorounen X" —6x® +3x* —15 HenpuBOIMM

1) Hag monsimu Q, R, C; 2) tonbko Hax Q;
3) Tonsko Han R u C; 4) tonbko Hag R.

16. Cpenu creqyromux MHOTOWIEHOB OT JIBYX MEPEMEHHBIX CUMMETPUYECKUM SIBIISETCS
MHOT'OYJIEH

1) x+2y; 2)2x+2y; 3 xy’+1 4) x’y+1.

X+y=8

17.Ecrm  (a,b) - pemenwe cucTteMbl ypaBHEHHM , TO 3Ha4YeHHE

x> +y> =34
CHUMMETPUYECKOro MHOTOWIeHa o, (a,b) paBHo
1) -15; 2)15; 3)-8; 4) 12.
18. Cymma umcen, oOpaTHBIX KOPHAM MHOrouseHa X° +3x° —8x—2, paBHa
1) 0; 2) 4, 3) -4; 4) 3.

OueHo4HOE CPEACTBO 5.

Bonpocs! k kKoLI1I0KBHYMY 1
1. Onpenenenue

MaTpHIbl, JIEHCTBHS HAJl MATPULIAMHU — IIPABUIIA BBIITOJIHEHUS, IIPUMEPHI U CBOMCTBA.

2. Onpenenurenu 2-ro
U 3-r0 MNOPSAKOB - IpaBWJIa BBIYKUCICHMS, NpUMEpbl. PelleHne cucremMbl JUHEHHBIX
ypaBHeHui MetooM Kpamepa.

3. Onpenenurens
MaTpulbl - OIpPEICIICHHUE. CpoiicTBa onpenenurencii. Beruncnenue onpenenuTens
IIPUBEJICHUEM K TPEYTOJIBbHOMY By C IOMOIIBIO CBOWCTB ONPEACITATEIIS.

4, MuHOp  31emeHTa
MaTpullbl, anredpamdeckoe gomnosHeHHe. Crnoco0 BBIYHCIEHUS OMpenenuTeneil N-ro
MOpsAJKA C TIOMOIIBIO aNreOpanyecKux JTOMOTHEHU.

5. OOparHas MaTpuLa — OIpeJesieHHe, CIOcO0 BBIYMUCICHUS, IPUMEP BBIYMCICHUS.
Marpuunblie ypaBHeHHs. MaTpUyHBIH CIIOCO0 PEeIIeHHs] CUCTEMbI TMHEHHBIX YpaBHEHHH.

6. CucreMsl JIMHENHBIX
YpaBHEHMI: ONpeAeNeHne, pelleHne, KilacCu(UKaus MO0 KOJWYECTBY peIlleHH,
aJIeMEeHTapHbIe TipeoOpa3oBanus. CTyneHdyaTas cucTeMa JUHEHHBIX ypaBHeHUH. Pemenne u
HCCIIEIOBAHUE CUCTEMBI JINHEMHBIX YpaBHEHUU MeTo1oM ["aycca.

7. ApudmeTnieckuii
N-MEpPHBIM BEKTOp — OIpPEACIICHHE, OTepally, CBOWCTBA. ApudMeTnueckoe N-MepHOe



BEKTOPHOE MPOCTPAHCTBO, MOANPOCTPAaHCTBO. JIMHEHAs KOMOWHAIMSA BEKTOPOB. [Ipumepsl
BBIUKCJICHNS TUHEHHON KOMOMHAIIHH.
JImHeitHo 3aBHCHUMAas
Y JJMHEWHO HE3aBUCHUMAsi CUCTEMbI BEKTOPOB, OCHOBHBIE CBOMCTBA JIMHEMHON 3aBUCUMOCTH.
OcHoBHast Teopema
0 JTUHEHHOU 3aBHCHUMOCTH U CJICJACTBHS U3 HEE.

10. bazuc u PpaHr CUCTEMBI BEKTOPOB. HaXO)K,Z[CHI/Ie paHra u 0asuca CUCTEMBI BCKTOPOB.

OueHovHoe cpeacTno 6.
Bonpocekl K KOJJIOKBUYMY 2.

[ToHsTHE MHUMOH €IMHULBI U HEOOXOAUMOCTh ee BBeneHUs. CTeneHn MHUMOM €IMHUIIBL
KommnekcHble uncna B anredpandeckoil gpopme. JleHcTBUs HaJ KOMIUIEKCHBIMU YMCIIaMU B
anrebpandeckoi popme, CBOMCTBA ONepaIinid.

['eomerpuueckass UMHTepHpeTalds KOMIUIEKCHBIX YHCEN, MOJYyJb M  apryMeHT
KOMIUIEKCHOTO yHcia. Tpuronomerpudeckas (opma komriuiekcHoro uwmcna. I[lepexon u3
anreOpanyeckoil  (opMbl B TPUTOHOMETPUYECKYIO W M3 TPUTOHOMETPUYECKOH B
anreOpanvecKyro.

ConpsikeHHble KOMIUIEKCHbIE uuciia. CBONCTBA CONPSYKEHHBIX KOMIUIEKCHBIX YHCEN.
Pemenne kBanpaTHBIX ypaBHEHHH BO MHOXECTBE KOMIUIEKCHBIX YHCEN. YMHOXXEHHE U
JiefieHhe  KOMIUIEKCHBIX  4HCel B TpUrOHOMeTpuueckol  ¢opme  (dhopmynsl ¢
nokazarenabcTBoM). Dopmyna Myaspa, mpuMepsl.

Kopuu n3 xommuiekcHoro uucia. Teopema o CyIIeCTBOBAHUU M KOJIWYECTBE KOPHEH U3
KOMILIEKCHOTO Yncia. M300paxeHne KOMITIEKCHBIX KOpHEH Ha OKPYKHOCTH.

Kopuu u3 enununpsl. Teopema 0 CylIECTBOBAaHUM M KOJIMYECTBE KOPHEH M3 €IUHHIIBIL.
N300paxeHne KopHEH U3 €QUHMIIBI Ha €IMHUYHOM OKpyXHocTu. Teopema o cymMMme Bcex
KOpHeH U3 eqHHUILBI (0€3 J0Ka3aTenbCTBa).

OueHo4vHoe cpeacTBo 7.
KonTpoubnas pa6ora Nel.1

BapuanT 1 K.P.-1
1) Pewmuth cHUCTEMY TpeMs CIIOCOOAMH: METOJOM
I'aycca, merogom Kpamepa, MaTpHYHBIM METOJIOM:

2% + X, +3%, =7 X +X +%X =0
) 12, +3%, + X, =1 6)
3% +2X,+ %X, =6

2% —3X, +4x%, =0
4x, —11x, +10x, =0
2) [nst MaTpuLbl A BHIYUCIATD ONPEICTUTENb ABYMS

6 2 -10 4

-5 -7 -4 1

A=
2 4 -2 -6
3 0 -5 4

croco0amu.

Bapunant 2 K.P.-1
1) PemnThb cucteMy Tpems CiocOO0aMU: METOIO0M
Iaycca, Mmetogom Kpamepa, MaTpHYHBIM METOAOM:

2%, — X, +3X; = —4 X, + X, +X;, =0
Q) Ix +3%,-x, =11 0 l4x —3x, +4x,=0
X, —2X, + 2%, = =7 10x, —11x, +4x, =0

2) st MaTpHIBI A BBIYHCIUTD OTPEIETUTEND IBYMSI

31 23

croco0amm. 4 -1 2 2
A=

1 -111

4 -1 2 5




Bapnant 3 K.P.-1
1) Pemnth cuCTEMY TpeMs CIOCOOaMH: METOJOM
T'aycca, MeTogoM Kpamepa, MaTpHYHBIM METOOM:
X +4%, =X =6 X +3X, + 2%, =0
a) 5, +4x, =-20 6) 2% — X, +3%; =0
3%, — 2X, + 5%, =22

2) Jnst MaTpuibl A BRIYHUCITATH ONPEICTUTENb ABYMS

3% —5X, +4x, =0

Bapnant 4 K.P.-1
1) PenThb cucteMy TpeMs COCOOaMU: METOAOM
Taycca, metogom Kpamepa, MaTpHIHBIM METOIOM:

3%, — 2X, +4x, =21 3% + X, + 2%, =0
Q) I3x +4x, 2%, =9 0 =X +2%, +3%,=0
2X, — 2X, — 2%, =10

2) Inst MaTPHIBI A BBIYHCIUTE ONPEICTUTENb IBYMSI

—5% +3X, +4%x;=0

1 8 2 -3 > 37 -1
crocobami. A |32 04 crocobamu. A3 2 0 2
5 -3 7 1 21 4 -6
3 2 7 2 3 -2 9 4
Bapmant 5 K.P.-1 Bapuanr 6 K.P.-1

1) Pemnth cHCTEMY TpeMsi CIOCOOaMH: METO0M
T'aycca, metonom Kpamepa, MaTpuuHBIM METOIOM:
2X — X, +2X%, =0

4% +X,+4%X, =6 0)
X +X,+2X, =4

2%, +5X, + 3%, =0
4x, +6X%, +2%x,=0
X — X, — 2%, =0

a)

2) Jnst MaTpuibl A BBIYHCIUATD ONPEICTUTEND ABYMSI
0 41 1

1) PemuTh cHCTEMY TpeMs CIIOCOOAMH: METOIOM
I'aycca, merogoM Kpamepa, MaTpu4HbIM METOAOM:
2% — X, =3%; = -9 3X, —3X, + 2%, =2
) 1% +5X,+ %, =20 ©) lax —5x, +2x, =1
3%, +4X, +2%, =15 X, — 2X, =5

2) nst MaTPHIBI A BBIYMCIUTE ONPEICTUTEND IBYMSI

crocobamu 2-120
. Al 4 2 1 3 criocodamu. |3 41 2
0 12 -2 T2 210 1
1 3 4 -3 1 2 3 —2
Bapuant 7 K.P.-1 Bapnant 8 K.P.-1

1) PetunTpb crcteMy TpeMsl CIOCOOaMH: METOJI0M

T'aycca, merogom Kpamepa, MaTpudHBIM METOOM:
2%, —X, —3X, =0 2%, + X, +3X; =0

) 13X, +4X, +2X; =1 0) lox —2x, +4x, =0
X, +5X, + X3 =-3 X, +3X, +4x, =0

2) Jlnst MaTpuilbl A BBIYHUCIUTH ONPEACIUTEND ABYMS

1) PemnThb cucteMy Tpems cioco0amMu: MeETOIOM
I'aycca, metogom Kpamepa, MaTpudHBIM METOZOM:

3%, + X, + Xy =—4 4%, — X, =-6
a) - 3x, +5X, +6X, =36 0) {3x +2x, +5, =—14
X, —4X, —2X; =-19 X, —3X, +4x%, =19

2) st MaTpPHIBI A BBIYHCIUTD OTPEIETUTEND ABYMSI

3 5 3 2 27 2 1
criocodamu. crocobamu. 11 -1 0
2 4 1 0 -
A= A=
1 -2 2 1 34 0 2
5 1 -2 4 05 -1 -3
Bapuant 9 K.p.-1 BapuanT 10 K.P.-1

1) Pemmth cucTeMy TpeMs CIOCOOaMH: METOIOM
l'aycca, merosiom Kpamepa, MaTpUIHBIM METOIOM:

2X + X, +3%, =7
) $2% +3X, + X, =1 6)
3% +2X, + X, =6
X +X+%X=0
2% —3X, +4x, =0
4x, —11x, +10x, =0

2) Jnist MaTpuis A BBIYHCIATD ONPEICIUTEND ABYMS

1) PenTh cucteMy TpeMs CIIOCOOAMU: METOIOM
I'aycca, metotom Kpamepa, MaTpHUHBIM METO/IOM:

2X, — X, + 3%, = —4 X, +X, +X;=0
0) <4x, —3X, + 4%, =0
10x, —11x, +4x, =0

2) Anst MaTpHLBI A BBIYHCIUTE ONPECTUTENb IBYMSI

a) Ix +3x, - X, =11
X, — 2%, + 2%, =—7

5 1 -10 3
CIIOCOOaAMMU. 3 2 11
12 -1 03

4 0 1 2

(1 1 -2 0)
36 -2 5
A=

10 6 4
23 5 -1




Bapuanr 11 K.P.-1
1) Pemnth cHCTEMY TpeMst CIOCOOAMH: METOOM
laycca, metogom Kpamepa, MaTpHYIHBIM METOAOM:

X, +4X, =X, =6
a) 5X, +4x, = —20 0)
3%, —2X, + 5%, =22

2) litst MaTpHIBl A BBIYHCIUTD ONPEICIUTENb ABYMS

X, + 3%, + 2%, =0
2X, =X, +3%, =0
3% —5X, +4X%, =0

BapunanT 12 K.P.-1
1) PenThb cucteMy TpeMs CrocoO0aMu: METOAOM
laycca, metogom Kpamepa, MaTpHYHBIM METOAOM:

3%, —2X, +4x, =21 3X + X, + 2%, =0
a) 3%, +4X, — 2%, =9
2%, — 2X, — 2%, =10

2) st MaTPHITBI A BBIYHCITHTE OTIPEIETUTENE IBYMSI

0) S —x, +2%, +3x,=0
—5X, +3X, +4%, =0

31 2 3 1 8 2 -3
crocobamu.
c . 3 -2 0 4
mocobaMu N 4 -1 2 2 A
1 2111 5 -3 7 -1
4 125 8 271 2
Bapuanr 13 K.p.-1 | Bapuanr 14 K.P.-1

1) Pemnth cHCTEMY TpeMsi CIOCOOaMH: METOJIOM

I'aycca, metonom Kpamepa, MaTpUuHBIM METOJIOM:
2X, — X, + 2%, =0 2X, +5X, + 3%, =0

a) J4% + X, +4%X, =6 0) <4x +6X, +2X, =0
X+ X, +2X%, =4 X — X, —2%, =0

2) [lnst MaTpunbl A BBIYUCITATH ONPEICTUTENb ABYMS

1) PeuThb cucteMy TpeMs ClOCOOaMU: METOAOM
laycca, metogom Kpamepa, MaTpHYHBIM METOAOM:

2X, — X, — 3%, =9 3X, —3X, +2%X; =2
Q) Ix +5%,+X% =20 0) J4x —5x, +2x, =1
3%, +4x, +2x%, =15 X, — 2%, =5

2) nst MaTPHIBI A BBIYMCIUTD ONPEICTIUTEND ABYMSI

5 3 7 1 0 41 1
- - crocobamu.
-4 21 3
criocobamu. 3 2 0 2 A
A= 012 -2
2 1 4 -6
1 3 4 -3
3 -2 9 4
Bapuant 16 K.P.-1
1) PemnThb cucteMy Tpems criocobamMu: MeETOIOM
Bapuant 15 K.P.-1 | ['aycca, meTonom Kpamepa, MaTpU4HBIM METOAOM:

1) Pemuth CHCTEMY TpeMsi CTOCOOaMH: METOIOM
Taycca, metogom Kpamepa, MAaTpUYHBIM METOIOM:

2%, — X, —3%, =0 2%, + X, +3X; =0
a) 13X, +4x, +2X; =1 0) 16X, —2x, +4x, =0
X, +5X, + X3 =-3 X, +3X, +4%, =0

2) Jlnst MaTpuilbl A BBIYHUCIUTH ONPEACIUTEND ABYMS

2 -1 2 0

COCO0aMu. 3 4 1 2
A=l 10 1

1 2 3 -2

3% + X, + Xy =4
a) {—3X, +5X%, + 6%, =36 ©)
2%, =-19
4x, — X, =—06
3X, +2X, +5; =-14
X, —3X, +4%x, =-19

X —4x, —

2) st MaTpPHIBI A BBIYHCIUTE OTPEIETUTEND IBYMsI

3 5 3 2

croco0amu. > 4 1 0
A=l 2 2 1

5 1 -2 4

OuenouHoe cpeacrso 8.
Konrpoubnas padora Nel.2




BapmanT 1 Konumponvnas paboma - 1.2
1. 1) Haiitu 6a3uc cuCTEMbl BEKTOPOB U OCTAJIbHBIC
BEKTOPBI BBIPa3UTh YePEe3 HETO.
2) Haiitu npyroii 6a3uc CUCTEMBI U OCTaIbHBIE
BEKTOPBI BBIPA3UTh Yepe3 HEro.

& =(13252), & =(22352), &, =(31122),
B =(-1-110-1), & =(@1121)

2. Ompenennts, OyIeT M JaHHAS CHCTEMa BEKTOPOB
JIMHEIHO 3aBUCUMOIA.

& =1012), & =(-2132), & =(3-10.2),
£ =(-41-3-6), & =(4-312)

Bapuant 2 Koumponsnasn pavoma - 1.2
1. 1) HaiiTu 6a3uc cucteMbl BEKTOPOB U OCTaIbHBIE
BEKTOPBI BBIPA3UTh YEPE3 HETO.
2) Haiitu npyroii 6a3uc cUCTEMbI U OCTAJIbHBIE
BEKTOPBI BBIPA3UTh Yepe3 HEro

& =(1359), & =@1247), & =@135),
£ =(22610), & =(471526)

2. OmpenenuTh, OYAET JIU TaHHAsI CUCTEMa BEKTOPOB
JIMHEWHO 3aBUCHUMOM.

& =(43-1), & =(21-39), & =(@LL-),
% = (6;51-1).

Bapuant 3 Koumponwsuan paboma - 1.2
1 1) Haiitu 6Ga3uc cuCTeMbI BEKTOPOB U OCTaJIbHBIC
BEKTOPHI BBIPA3UTh Yepe3 HEro.
2) Haiftu npyroit 6a3uc cucTeMsl H OCTalIbHbIE
BEKTOPBI BEIPA3UTh YEPE3 HETO.

& =(1,012), & =(-2132), & =(3-10,2),
B =(-41-3-6), & =(4-312)

2. Ompenenuts, OyIeT M JaHHAS CHCTEMa BEKTOPOB
JIMHEHHO 3aBUCHMOM.

& =(1,3252), &, =(22352), & =(31122),
B =(-1-110-1), & =@1121)

Bapnanr 4 Konmponsnan paboma - 1.2
1. 1) HaiiT 6a3uc cucteMbl BEKTOPOB U OCTaJIbHbIE
BEKTOPHI BBIPA3UTh Yepe3 HEro.
2) Haiitu 1pyroii 6a3uc cUCTEMBI U OCTaIbHBIE
BEKTOPBI BEIPA3HUTh YEPE3 HETO.

5)1 =(4;3-11), 52 =(2,1,-3;3), 53 = (L1.1-1),
£ = (6:51-1).

2. OmpenenuTh, OyAET TN TaHHAs CHCTEMa BEKTOPOB
JIMHEWHO 3aBUCHUMOM.

& =(1359), & =(1247), & =(1135),
£ =(22610), & =(4,71526)

Bapuanr 5 Koumponwvuas paboma - 1.2

1. 1) Haiit 6a3uc cucteMsl BEKTOPOB U OCTaJIbHBIE
BEKTOPHI BBIPA3UTh Yepe3 HETo.

2) Haiitu mpyroit 6a3uc cHCTEMBI U OCTaIbHBIE BEKTOPEI

BBIPA3HUTh Yepe3 HETO

5)1 = (3121_4,3), gz = (2,1,—3,—1), 53 = (]_,3,0,_1),
&, = (L0-2-5), & =(0;32:4).

2. OnpenenuTpb, OyJeT JIM JaHHAsI CUCTEMa BEKTOPOB
JIMHEHO 3aBUCUMOM.

& =(1012), & =(-2132), & =(3-102),
B =(-41-3-6), & =(4-312)

Bapuanr 6 Koumponvuas paboma - 1.2
1. 1) Haiitu 6a3uc cucteMsl BEKTOPOB U OCTaJIbHBIE
BEKTOPHI BBIPA3UTh Yepe3 HEro.
2) Haittu npyroit 6a3uc CHCTEMBI H OCTANbHBIC
BEKTOPBI BEIPa3UTh Yepe3 HEeTo.

& =(13252), & =(22352), & =(31122),
£ =(-1-110-1), & =@1123)

2. Onpenenutb, OyJeT JIM JaHHAsI CUCTEMA BEKTOPOB
JIMHEMHO 3aBUCUMOM.

& =(1,012), &,=(-2132), & =(3-10.2),
8 =(-41-3-6), & =(4-312)




Bapuant 7 Konmponsnasn pavoma - 1.2
1. 1) Haiiti 6a3uc cucteMbl BEKTOPOB M OCTaJIbHBIC
BEKTOPBI BBIPA3UTh YEPE3 HETO.
2) Haiitu npyroii 6a3uc CUCTEMBI U OCTaIbHbIE
BEKTOPBI BBIPA3UTh YEPE3 HETO.

& =(1,359), & =(@1247), & =@135),
8 =(22610), & =(4,715,26)

2. Ompenennts, OyIeT M JaHHAS CHCTEMa BEKTOPOB
JIMHEWHO 3aBUCHMOM.

8 =(43-1), & =(21-33), & =(@LL-D),
£ = (6;51-1).

Bapuant 8 Koumponsnasn pavoma - 1.2
1. 1) HaiiTu 6a3uc cucteMbl BEKTOPOB M OCTAJIbHBIE
BEKTOPBI BBIPA3UTh YEPE3 HETO.
2) Haiitu npyroii 6a3uc cucTeMBbI M OCTaIbHBIC
BEKTOPBI BBIPA3UTh YEPE3 HETO.

& =1012), &, =(-2132), & =(3-10.2),
£ =(-41-3-6), & =(4-312)

2. OmpenenuTh, OyAeT U TaHHAs CHCTEMa BEKTOPOB
JIMHEIHO 3aBUCUMOM.

& =(13252), &,=(22352), &, =(31122),
£ =(-1-110-1), & =@1121)

BapuanT 9 Koumponwvnasn paboma - 1.2
1. 1) Haiitu 6a3uc cucteMbl BEKTOPOB U OCTaJIbHbIC
BEKTOPHI BBIPA3UTh Yepe3 HEro.
2) Haiftu npyroit 6a3uc cucTeMbl U OCTaJIbHBIC
BEKTOPBI BBIPA3UTh YEPE3 HETO.

5 =@3-11), & =(21-33), & =@11-0)
£ = (6:51-1).

3. Ompenenuts, OyIeT MM JaHHAS CHCTEMa BEKTOPOB
JIMHEHHO 3aBUCHMOM.

& =(1359), & =(1247), & =(1135),
£ =(2,2610), & =(471526)

BapuanT 10 Konmponsnas paooma - 1.2
11) Haiitu Ga3uc cucTeMbl BEKTOPOB U OCTAJIbHBIC
BEKTOPHI BBIPA3UTh Yepe3 Hero.
2) Haiitu 1pyroii 6a3uc cUCTEMBI U OCTaIbHBIE
BEKTOPBI BEIPA3UTh YePe3 HETO.

51 =(3,2,-4,3), 52 =(2;1,-3;,-1), 5’3 = (13,0;-1
g4 = (£0;-2;-5), gs =(0;3;2;4).

2. OmpenenuTh, OyAET U TaHHAsI CHCTEMa BEKTOPOB
JIMHEWHO 3aBUCHMOM.

& =1012), &, =(-2132), &, =(3-102),
£ =(-41-3-6), & =(4-312)

Bapuant 11 Koumponwvnas paboma - 1.2
1. 1) Haiit 6a3uc cucteMsl BEKTOPOB U OCTaJIbHBIE
BEKTOPHI BBIPA3UTh Yepe3 HETo.
2) Haittu npyroit 6a3uc CHCTEMBI H OCTAIBHBIC
BEKTOPBI BEIPA3HUTH Yepe3 HETO.

& =(13252), & =(22352), & =(3112,
g =(-1-110-1), & =@112))

2. Ompenenuts, OyIET M JaHHAS CHCTEMa BEKTOPOB
JIMHEWHO 3aBUCHMOM.

& =(1012), & =(-2132), & =(3-10,2),
B =(-41-3-6), & =(4-312)

BapuanTt 12 Koumponvuas paboma - 1.2
1. 1) Haiitu 6a3uc cucteMsl BEKTOPOB U OCTaJIbLHBIE
BEKTOPHI BBIPA3UTh Yepe3 HEro.
2) Haiftu npyroit 6a3uc CUCTEMBI U OCTAbHBIE
BEKTOPBI BBIPA3UTH Yepe3 HETo.

DA, =(1359), & =1247), & =(1135),
£ =(22610), & =(4,71526)

2. OmpenenuTh, OyAET JIU TaHHAs CHCTEMa BEKTOPOB
JIMHEWHO 3aBUCHMOM.

& =(43-11), & =(21-33), & =@11-1
8 =(651-1).




BapnanT 13 Konmponvnas paboma - 1.2
1. 1) Haiiti 6a3uc cucteMbl BEKTOPOB M OCTaJIbHBIC
BEKTOPHI BEIPA3UTh YePE3 HETO.
2) Haiitu npyroii 6a3uc CUCTEMBI U OCTaIbHBIE
BEKTOPHI BEIPA3UTh YePE3 HETO.

& =(13252), & =(22352), & =(3112,
g =(-1-110-1), & =@112))

2. Ompenennts, OyIET M JaHHAS CHCTEMa BEKTOPOB
JIMHEWHO 3aBUCHMOM.

& =(1012), & =(-2132), &, =(3-102),
B =(-41-3-6), & =(4-312)

Bapuant 14 Koumponsnasn pavoma - 1.2
1. 1) HaiiTu 6a3uc cucteMbl BEKTOPOB U OCTaIbHBIE
BEKTOPBI BBIPA3UTh YEPE3 HETO.
2) Haiitu npyroii 6a3uc cUCTEMbI U OCTAJIbHBIE
BEKTOPBI BBIPa3UTh Yepe3 HEro

)& =(1,359), & =1247), & =(@1135),
8 =(2,2610), & =(4,7.1526)

2. OmpenenuTh, OyAeT TN TaHHAs CHCTEMa BEKTOPOB
JIMHEHHO 3aBUCUMOM.

& =(43-10), & -(21-33), & =(@LL-1
£ = (6:51-1).

Bapmuant 15 Koumponwsuan paboma - 1.2
1 1) Haiitu 6Ga3uc cuCTeMbI BEKTOPOB U OCTaJIbHBIC
BEKTOPHI BBIPA3UTh Yepe3 HETo.
2) Haiftu npyroit 6a3uc cucTeMsl H OCTalbHbIE
BEKTOPBI BEIPA3HUTh YEPE3 HETO.

& =(1012), & =(-2132), &, =(3-102),
B =(-41-3-6), & =(4-312)

2. Ompenenuts, OyIeT M JaHHAS CHCTEMa BEKTOPOB
JIMHEHHO 3aBUCHMOM.

& =(13252), & =(22352), & =(3112
g =(-1-110-1), & =@112))

Bapuant 16 Konmponsnas paooma - 1.2
1. 1) HaiiT 6a3uc cucteMbl BEKTOPOB U OCTAJIbHBIC
BEKTOPHI BBIPA3UTh Yepe3 Hero.
2) Haiitu 1pyroii 6a3uc cUCTEMBI U OCTaIbHBIE
BEKTOPBI BEIPA3UTh YePEe3 HETO.

& =(43-11), & =(21-33), & =@11-1
£ =(651-1).

2. OmpenenuTh, OyAET TN TaHHAs CHCTEMa BEKTOPOB
JIMHEWHO 3aBHCHMOM.

D), = (1,359), & =(124,7), & =(@1135),
£ =(22610), & =(4,71526)

Bapuant 17 Koumponwsnasn paboma - 1.2

1. 1) Haiit 6a3uc cucteMsl BEKTOPOB U OCTaJIbHBIE
BEKTOPHI BBIPA3UTh Yepe3 HETo.

2) Haiitu mpyroit 6a3uc cHCTEMBI U OCTaIbHBIE BEKTOPEI

BBIPA3HUTh Yepe3 HETO

8 =(32-43), &, =(21-3-1), & =130
8 =10-2-5), & =(0:324).

2. Ompenenuts, OyIET M JaHHAS CHCTEMa BEKTOPOB
JIMHEWHO 3aBUCHMOM.

& =(1012), & =(-2132), & =(3-10,2),
B =(-41-3-6), & =(4-312)

BapuanT 18 Koumponvuas paboma - 1.2
1. 1) Haiitu 6a3uc cucteMsl BEKTOPOB U OCTaJIbHBIE
BEKTOPHI BBIPA3UTh Yepe3 HEro.
2) Haittu npyroit 6a3uc CHCTEMBI H OCTANbHBIC
BEKTOPBI BEIPa3UTh Yepe3 HETO.

DA =(13252), &,=(22352), & =(3112
£ =(-1-110-1), & =@112))

2. OmpenenuTh, OyAET JIU TaHHAs CHCTEMa BEKTOPOB
JIMHEWHO 3aBHCHMOM.

& =(1,012), & =(-2132), & =(3-10,2)
B =(-41-3-6), & =(4-312)

2),



BapunanT 19 Konmponsnasn pavoma - 1.2
1. 1) Haiiti 6a3uc cucteMbl BEKTOPOB M OCTaJIbHBIC
BEKTOPHI BBIPA3UTh YePE3 HETO.
2) Haiitu npyroii 6a3uc cUCTEMBI M OCTaJIbHBIE
BEKTOPHI BEIPA3UTh YePE3 HETO.

& =(13252), & =(22352), & =(3112,
g =(-1-110-1), & =@112))

2. Ompenennts, OyIET M JaHHAS CHCTEMa BEKTOPOB
JIMHEWHO 3aBUCHMOM.

& =(1012), & =(-2132), &, =(3-102),
B =(-41-3-6), & =(4-312)

BapuanT 20 Koumponsnasn pavoma - 1.2
1. 1) HaiiT 6a3uc cucteMbl BEKTOPOB U OCTAJIbHBIC
BEKTOPBI BBIPA3UTh YEPE3 HETO.
2) Haiitu npyroii 6a3uc cUCTEMbI U OCTAJIbHBIE
BEKTOPBI BBIPA3UTh YEPE3 HETO

)& =(1,359), & =@1247), & =(@1135),
8 =(2,2610), & =(4,7.1526)

2. OmpenenuTh, OyAeT TN TaHHAs CHCTEMa BEKTOPOB
JIMHEHHO 3aBUCUMOM.

& =(43-10), & -(21-33), & =(@LL-1
£ = (6:51-1).

Bapuant 21 Koumponsnasn paboma - 1.2
1 1) Haiitu 6Ga3uc cuCTeMbI BEKTOPOB U OCTaJIbHBIC
BEKTOPHI BBIPA3UTh Yepe3 HEro.
2) Haiftu npyroit 6a3uc cucTeMbl U OCTaJIbHBIC
BEKTOPBI BEIPA3UTh YEPE3 HETO.

& =(1012), & =(-2132), &, =(3-102),
B =(-41-3-6), & =(4-312)

2. Ompenenuts, OyIET M JaHHAS CHCTEMa BEKTOPOB
JIMHEHHO 3aBHCHMOM.

& =(13252), & =(22352), & =(3112
g =(-1-110-1), & =@112))

Bapuanr 22 Konmponsnas paooma - 1.2
1. 1) HaiiT 6a3uc cucteMbl BEKTOPOB U OCTaIbHBIE
BEKTOPHI BBIPA3UTh Yepe3 Hero.
2) Haiitu 1pyroii 6a3uc cUCTEMBI U OCTaIbHBIE
BEKTOPBI BEIPA3UTh Yepe3 HETO.

& =(43-11), & =(21-33), & =@1L-1
£ =(651-1).

2. OmpenenuTh, OyAET TN TaHHAs CHCTEMa BEKTOPOB
JIMHEWHO 3aBHCHMOM.

D), = (1,359), & =(124,7), & =(@1135),
£ =(22610), & =(4,71526)

Bapuanr 23 Koumponsnas paboma - 1.2

1. 1) Haiit 6a3uc cucteMsl BEKTOPOB U OCTaJIbHBIE
BEKTOPHI BBIPA3UTh Yepe3 HETo.

2) Haiitu npyroit 6a3uc CHCTEMBI H OCTANBEHBIC BEKTOPHI

BBIPA3HUTh Yepe3 HETO

8 =(32-43), &, =(21-3-1), & =130
8 =10-2-5), & =(0:324).

2. Ompenenuts, OyIET M JaHHAS CHCTEMa BEKTOPOB
JIMHEWHO 3aBUCHMOM.

& =(1012), & =(-2132), & =(3-10,2),
B =(-41-3-6), & =(4-312)

Bapuant 24 Koumponvuas paboma - 1.2
1. 1) Haiitu 6a3uc cucteMbl BEKTOPOB U OCTaIbHBIE
BEKTOPHI BBIPA3UTh Yepe3 HEro.
2) Haittu npyroit 6a3uc CHCTEMBI H OCTANbHBIC
BEKTOPBI BEIPA3UTh Yepe3 HeTO.

DA =(13252), &,=(22352), & =(3112
£ =(-1-110-1), & =@112))

2. OmpenenuTh, OyAET JIU TaHHAs CHCTEMa BEKTOPOB
JIMHEWHO 3aBHCHMOM.

& =(1,012), & =(-2132), & =(3-10,2)
B =(-41-3-6), & =(4-312)

2),



Bapmant 25 Koumponsnasn paboma - 1.2
1. 1) Haiiti 6a3uc cucteMbl BEKTOPOB M OCTaJIbHBIC
BEKTOPBI BBIPA3UTh YEPE3 HETO.
2) Haiitu npyroii 6a3uc CUCTEMBI U OCTaIbHBIE
BEKTOPBI BBIPA3UTh YEPE3 HETO.

& =(13252), & =(22352), & =(3112,
g =(-1-110-1), & =@112))

2. Ompenennts, OyIET M JaHHAS CHCTEMa BEKTOPOB
JIMHEWHO 3aBUCHMOM.

& =(1012), & =(-2132), &, =(3-102),
B =(-41-3-6), & =(4-312)

Bapuant 26 Koumponsnasn pavoma - 1.2
1. 1) HaiiTu 6a3uc cucteMbl BEKTOPOB U OCTaIbHBIE
BEKTOPBI BBIPA3UTh YEPE3 HETO.
2) Haiitu npyroii 6a3uc cUCTEMbI U OCTAJIbHBIE
BEKTOPBI BBIPA3UTh YEPE3 HETO

)& =(1,359), & =1247), & =(@1135),
8 =(2,2610), & =(4,7.1526)

2. OmpenenuTh, OyAeT TN TaHHAs CHCTEMa BEKTOPOB
JIMHEHHO 3aBUCUMOM.

& =(43-10), & -(21-33), & =(@LL-1
£ = (6:51-1).

Bapuant 27 Koumponwsuan paboma - 1.2
1 1) Haiitu 6Ga3uc cuCTeMbI BEKTOPOB U OCTaJIbHBIC
BEKTOPHI BBIPA3UTh Yepe3 Hero.
2) Haiftu npyroit 6a3uc cucTeMsl U OCTalbHbIE
BEKTOPBI BEIPA3UTh YEPE3 HETO.

& =(1012), & =(-2132), &, =(3-102),
B =(-41-3-6), & =(4-312)

2. Ompenenuts, OyIeT M JaHHAS CHCTEMa BEKTOPOB
JIMHEHHO 3aBUCHMOM.

& =(13252), & =(22352), & =(3112
g =(-1-110-1), & =@112))

BapuanT 28 Konmponsnas paooma - 1.2
1. 1) HaiiT 6a3uc cucteMbl BEKTOPOB M OCTAJIbHBIE
BEKTOPHI BBIPA3UTh Yepe3 Hero.
2) Haiitu 1pyroii 6a3uc cUCTEMBI U OCTaIbHBIE
BEKTOPBI BEIPA3UTh YePEe3 HETO.

& =(43-11), & =(21-33), & =@11-1
£ =(651-1).

2. OmpenenuTh, OyAET TN TaHHAs CHCTEMa BEKTOPOB
JIMHEWHO 3aBHCHMOM.

D), = (1,359), & =(124,7), & =(@1135),
£ =(22610), & =(4,71526)

Bapuant 29 Koumponwvnas paboma - 1.2

1. 1) Haiit 6a3uc cucteMsl BEKTOPOB U OCTaJIbHBIE
BEKTOPHI BBIPA3UTh Yepe3 HETo.

2) Haiitu mpyroit 6a3uc cHCTEMBI U OCTaIbHBIE BEKTOPEI

BBIPA3HUTh Yepe3 HETO

8 =(32-43), &, =(21-3-1), & =130
8 =10-2-5), & =(0:324).

2. Ompenenuts, OyIeT M JaHHAS CHCTEMa BEKTOPOB
JIMHEWHO 3aBUCHMOM.

& =(1012), & =(-2132), & =(3-10,2),
B =(-41-3-6), & =(4-312)

Bapuant 30 Koumponvuas paboma - 1.2
1. 1) Haiitu 6a3uc cucteMsl BEKTOPOB U OCTaJIbHBIE
BEKTOPHI BBIPA3UTh Yepe3 HEro.
2) Haittu npyroit 6a3uc CHCTEMBI H OCTANbHBIC
BEKTOPBI BEIPA3UTh Yepe3 HeTo.

DA =(13252), &,=(22352), & =(3112
£ =(-1-110-1), & =@112))

2. OmpenenuTh, OyAET JIU TaHHAs CHCTEMa BEKTOPOB
JIMHEWHO 3aBHCHMOM.

& =(1,012), & =(-2132), & =(3-10,2)
B =(-41-3-6), & =(4-312)

2),



BapnanT 31 Konmponsnasn pavoma - 1.2
1. 1) Haiiti 6a3uc cucteMbl BEKTOPOB M OCTaJIbHBIC
BEKTOPHI BBIPA3UTh Yepe3 HETO.
2) Haiitu npyroii 6a3uc cUCTEMBbI M OCTaJIbHBIE
BEKTOPHI BEIPA3UTh YePE3 HETO.

& =(13252), & =(22352), & =(3112,
g =(-1-110-1), & =@112))

2. Ompenennts, OyIET M JaHHAS CHCTEMa BEKTOPOB
JIMHEWHO 3aBUCHMOM.

& =(1012), & =(-2132), &, =(3-102),
B =(-41-3-6), & =(4-312)

Bapuant 32 Koumponsnasn pavoma - 1.2
1. 1) HaiiT 6a3uc cucteMbl BEKTOPOB M OCTAJIbHBIE
BEKTOPBI BBIPA3UTh YEPE3 HETO.
2) Haiitu npyroii 6a3uc cUCTEMbI U OCTAJIbHBIE
BEKTOPBI BBIPA3UTh YEPE3 HETO

)& =(1,359), & =@1247), & =(@1135),
8 =(2,2610), & =(4,7.1526)

2. OmpenenuTh, OyAeT TN TaHHAs CHCTEMa BEKTOPOB
JIMHEHHO 3aBUCUMOM.

& =(43-10), & -(21-33), & =(@LL-1
£ = (6:51-1).

apuanr 33 Koumponsnasn paboma - 1.2
1 1) Haiitu 6Ga3uc cuCTeMbI BEKTOPOB U OCTaJIbHBIC
BEKTOPHI BBIPA3UTh Yepe3 HEro.
2) Haiftu npyroit 6a3uc cucTeMbl U OCTaJIbHBIC
BEKTOPHI BEIPA3UTh Yepe3 HEro.

& =1012), & =(-2132), & =(3-10,2),
B =(-41-3-6), & =(4-312)

2. Ompenenuts, OyIET M JaHHAS CHCTEMa BEKTOPOB
JIMHEWHO 3aBUCHMOM.

& =(13252), & =(22352), & =(3112
g =(-1-110-1), & =@112))

Bapuant 34 Konmponsnas paooma - 1.2
1. 1) HaiiT 6a3uc cucteMbl BEKTOPOB U OCTaIbHBIE
BEKTOPHI BBIPA3UTh Yepe3 Hero.
2) Haiitu 1pyroii 6a3uc cUCTEMBI U OCTaIbHBIE
BEKTOPBI BEIPA3UTh YePE3 HETO.

& =(43-11), & =(21-33), & =@1L-1
£ =(651-1).

2. Onpenenuts, Oy/ET 1M JaHHAs CUCTEMA BEKTOPOB
PYIMHEHHO 3aBHCUMOX.

¥ -@1359), & =01247), & =01135),
£ =(22610), & =(4,71526)

Bapuanr 35 Koumponsnas paboma - 1.2

1. 1) Haiit 6a3uc cucteMsl BEKTOPOB U OCTaJIbHBIE
BEKTOPHI BBIPA3UTh Yepe3 Hero.

2) Haiitu mpyroit 6a3uc CUCTEMBI H OCTAILHBIE BEKTOPHI

BBIPA3HUTh Yepe3 HETO

8 =(32-43), &, =(21-3-1), & =130
8 =10-2-5), & =(0:324).

2. Ompenenuts, OyIET M JaHHAS CHCTEMa BEKTOPOB
JIMHEWHO 3aBUCHMOM.

& =(1012), & =(-2132), & =(3-10,2),
B =(-41-3-6), & =(4-312)

Bapuanr 36 Konmponvuas paboma - 1.2
1. 1) Haiitu 6a3uc cucteMsl BEKTOPOB U OCTaIbHBIE
BEKTOPHI BBIPA3UTh Yepe3 HEro.
2) Haittu npyroit 6a3uc CHCTEMBI H OCTANbHBIC
BEKTOPBI BEIPA3UTh Yepe3 HeTO.

DA =(13252), &,=(22352), & =(3112
£ =(-1-110-1), & =@112))

2. OmpenenuTh, OyAET JIU TaHHAs CHCTEMa BEKTOPOB
JIMHEWHO 3aBHCHMOM.

& =(1,012), & =(-2132), & =(3-10,2)
B =(-41-3-6), & =(4-312)

OueHouHoe cpeacTno 9.
NuauBuayanbHoe noMamiHee 3aganue Nel.l

2),



Bapuant 1 JIKPNel
1. JInst TaHHBIX MaTPHILl BEIYUCIUTH ONPEAEIUTENb
IByMsi criocobamu. Haliti oOpaTHyI0 MaTpuily AByMs
CHoco0aMM U pe3yNbTaT IPOBEPUTH YMHOKEHHEM.

11 -2 0 2 0 -1 3
36 -2 5 6 3 -9 0
10 6 4 o2 -1 3
23 5 -1 42 0 6

2. Pemuts CJIY tpemst ciocobamu (MeTomom ["aycca,
MaTpUYHBIM METOJIOM 1 MeToioM Kpamepa), eciu 310
BO3MOKHO.

Bapuanr 2 HKPNel
1. JInst TaHHBIX MaTPHILl BEIYUCIUTH ONPEAEIUTENb
JByMsi criocobamu. HaliTi 06paTHyr0 MaTpuIly AByMs
CHOCO0aMM U pe3yJbTaT NPOBEPUTh YMHOKECHUEM.

27 2 1 4 -5 -1 -5
11 -1 0 3 2 8 -2
134 0 2 |5 3 1 3
05 -1 -3 2 4 -6 8

2. Pemuts CJIY Tpems cnocobamu (Metomom ["aycca,
MaTPUYHBIM METOIOM U MeToi0M Kpamepa), eciu 3To
BO3MOJKHO.

2X + X, +3X%y =7, 2% — X, + 2%, =3, X, +2X, +3%;, =7, X+ X, +2X; = —4;
a) 12X, +3%, + X, =1 D) 1X + X, + 2%, = —4; a) 3% +2X, + X, =1 D) 12X — X, + 2%, =3;
3%, +2X, + X; = 6. 4X, + X, + 4%, = 3. 2%, +3X, + X; = 6. 4x, + X, + 4%, = -3.
3% — X, + Xy =12; 2%, — X, +3Xy = —4; X — X, +3%X; =12; 2X, — X, + 3%, = —4;
C) X +2X% +3%,=6; d)<x +3%,—X; =1L C) 13X +2X, + X3 =6; d) % —2X, + 2%, =7,
SX, + X, +2X; =3. X, —2X, + 2%, = 7. 2X + X, +5%; =3. X +3X, —X; =11
Bapuant 3 JKPNel Bapuanr 4 JIKPNel

1. JI naHHBIX MATPHIL BBIYHUCIUTD ONPEACINTEIb
IByMsi criocobamu. Haliti 00paTHY0 MaTpHIly AByMs
CIOCO0aMM U PE3yNbTaT IPOBEPUTh YMHOKCHHUEM.

3 5 3 2 32 0 -5
12 4 1 0 143 -5 0
1 -2 2 1f 10 -2 3
5 1 -2 4 01 -3 4

2. Permuts CJIY Tpems cnocobamu (Mmetomom ["aycca,
MaTpUYHBIM METOZIOM 1 MeTonoM Kpawmepa), ecin 3To
BO3MOJKHO.

3%, —2X, + 4%, =12, 8%, +3X, —6X, = —4;
a) 43X +4X, —2%, =6; D)X +X, — X =2
2X, — X, — X3 = 9. 4X, + X, — 3%, = 5.
4% + X, —3%, = 9; 2%, +3X, + 4%, = 33,
C) X + X, — X3 =2, d) < 7% —5X, = 24,
8x, +3X, —6X, =12. 4%, +11x, = 39.

1. JIns ;aHHBIX MaTPHIl BBIYACIUTH ONPEICIUTENh
IByMs criocobamu. HaliTi 00paTHY!0 MaTpHIly AByMS
CIOCO0aMM U Pe3yNbTaT POBEPUTH YMHOKEHHUEM.

2 -1 2 0 3 2 0 -2
|3 4 1 2 |1 -12 3
2 -10 1 |4 5 1 0
1 2 3 -2 -1 2 3 -3

2. Permuts CJIY Tpems cnocobamu (Mmetomom ["ayccea,
MaTpHYHBIM METOJZIOM 1 MeTonoM Kpamepa), ecin 3To
BO3MOJXKHO.

—2X% +3X, + 4%, =12,
4x, +3X, — 2%, =6;

8%, +3X, —6x, =—4;
b) < 4x, + X, — 3%, =-5;
X+ X, — X3 =2.

a)
=X +2X, = X3 =-9.

X, + X, — X3 =—2; 2%, +4X, + 3%, = 33;
C)14X +X, —3%=9; d){7X —5X%; = 24;
8x, + 3%, —6x; =12. 4x, +11x, =39.




Bapunant 5 HKPNel
1. JInst TaHHBIX MaTPHILl BEIYUCIUTH ONPEAEIUTENb
IByMsi criocobamu. Haliti oOpaTHyI0 MaTpuily AByMs
CHoco0aMM U pe3yNbTaT IPOBEPUTH YMHOKEHHEM.

0 41 1 0 -2 1 7
4 21 3 4 -8 2 -3
“lo 12 -2 "7|10 1 -5 4
1 3 4 -3 8 3 2 -1

2. Pemnte CJIY Tpems ciocobamu (Mmetomom ["aycca,
MaTpUYHBIM METOAOM U MeToaoM Kpamepa), eciu ato
BO3MOKHO.

2% +3X, + 4%, =12;
a) 7% —5X, + X, =-33; b)
4%
3%, — 2X, +4X, =21,
C) 13X, +4X, — 2%, =9;
2%, — X, — X3 =10.

X, +4X, — X; =6;
5X, +4x, =-20;
+ Xy =—T.
3%, —2X, —5X%; =5;
2%, + 3%, — 4%, =12;
X, — 2X, + 3%, =—1.

d)

3X, — 2X, + 5%, =—-22.

Bapnant 6 HKPNel
1. JInst TaHHBIX MaTPHILl BEIYUCIUTH ONPEAEIUTENb
JByMsi criocobamu. HaliTi 06paTHyr0 MaTpuIly AByMs
CHoCco0aMM U pe3yJbTaT IPOBEPUTH YMHOKEHHEM.

5 -3 7 -1 4 -1 1 5
3 2 0 2 0 2 -2 3
12 1 4 -6 |3 4 1 2
3 -2 9 4 4 1 1 -2

2. Pemuts CJIY Tpems crocobamu (Metomom ["aycca,
MaTPUYHBIM METOIOM U MeToi0oM Kpamepa), eciiu 3To
BO3MOJKHO.

4X, +3X, + 2%, =12,
a) X, —5X%, + 7%, =-33; D)
X +4x, =—1.

3X, — 2X, +5%X; =—22;
X, +4X, — X; =6;

5X, + 4x, =-20.
—3X% —2X, —5%; =5;
— 2%, +3X, —4x%, =12,
=X, —2X, + 3%, =-1.

3% +4X, — 2%, =9;
C)13% —2X, + 4%, =21, d)
2%, — X, — X3 =10.

Bapuanr 7 JKPNel
1. [Ing naHHBIX MAaTPUL] BHIYUCIUTh
OTIpeNeNuTeINb AByMs criocobamu. Haiitu oOpaTHyto
MAaTpHILy ABYMs CIoco0aMu U pe3yIbTaT MPOBEPHUTH

YMHOKCHUCM.
1 8 2 -3 2 -3 41
|3 -2 0 4 |4 -2 32
5 -3 7 -1 3 0 21
3 2 7 2 3 -1 43

2. Permuts CJIY Tpems cnocobamu (Mmetomom ["aycca,
MaTpUYHBIM METOZIOM 1 MeTonoM Kpawmepa), ecin 3To
BO3MOJKHO.

4X, + X, + 4%, =19;

a) 42X, — X, + 2%, =11,

2%, — X, + 2%, =0;
b) < 4x, + X, +4X; =6;
X + X, +2X;, =8. X + X, + 2%, =4.
2X, — X, + 2%, =8;
C) X + X, +2X, =11,
4%, + X, + 4%, = 22.

2X, — X, = 3%, =-9;
d) % +5x%, + X, = 20;
3%, +4X, + 2X, =15.

Bapuanr 8 JIKPNel
1. [Ins naHHBIX MATPUL] BBIYUCIUTh
OTIpeNeNuTeNb ABYMs crtiocobamu. Haliti oOpatHyro
MAaTpHILy ABYM CII0OcO0aMU B pe3yIbTaT MPOBEPHUTH

YMHOCHHEM.
31 2 3 31 2 0

|4 -12 4 |5 0 -61

1 -11 1f -2 2 1 3

4 -1 2 5 -13 2 1

2. Permuts CJIY tpems cnocobamu (Mmetomom ["ayccea,
MaTpUYHBIM METOJZIOM 1 MeTonoM Kpamepa), ecin 3To
BO3MOJKHO.

X, +4X, + 4%, =19; 2%, — X, + 2%, =0;
a)q— X + 2%, + 2%, =1L Db){x + X, + 2%, =4;
X + X, +2X;, =8. 4%, + X, +4X, =6.
2X, — X, + 2%, =8;
C) 42X + X, + X, =11;
4%, + X, + 4%, = 22.

X, +5X%, + X; = 20,
d) 3x, +4x, + 2%, =15;
2%, — X, —3%; =-9.




Bapunant 9 HKPNel
1. J{nst TaHHBIX MaTPHILl BEIYUCIUTH ONPEAEIUTENb
IByMsi criocobamu. Haliti oOpaTHyI0 MaTpuily AByMs
CHoco0aMM U pe3yNbTaT IPOBEPUTH YMHOKEHHEM.

1 -1 0 3 5 0 4 2

3 2 1 -1 1 -1 21
A= , B=

1 2 -1 3 4 1 20

4 0 1 2 1 1 11

2. Pemuts CJIY Tpems ciocobamu (MeTomoM I"aycca,
MaTpUYHBIM METOA0M U MeTonoM Kpamepa), eciu 3To
BO3MOYKHO.

BapuanT 10 JKPNel
1. JIns JaHHBIX MaTPHILl BBIYACIUTD OIPEACIUTEIb
JByMsi criocobamu. HaliTi 06paTHyr0 MaTpuIly AByMs
CHoCco0aMM U pe3yJbTaT IPOBEPUTH YMHOKEHHEM.

6 2 -10 4 -1 -2 4 1

-5 -7 -4 1 2 3 0 6
A= , B=

2 4 -2 -6 2 -2 1 4

3 0 -5 4 3 1 -2 -1

2. Pemuts CJIY Tpems cnocobamu (Mmetomom ["ayccea,
MaTpUYHBIM METOJIOM U MeToaoM Kpamepa), eciiu 310

2X, — X, —3%; = 0; —3X, +5X, + 6X; = —BBO3MOXKHO.

a) 3%, + 4%, + 2%, =1 b) 43x + X, + X, = —4; X+ 5% + X =3, B HX+% =4
X, +5%, + X, = -3 X, — 4%, — 2X, = 9. a)<12% —X, —3%, =0; b){—3x +5x%, +6x, =8;
3%+ %, + X, = 4 3%, — %, + %, = —11 3%, +4X, + 2%, =1. X, —4X, — 2%, = 9.

C) < —3X, +5X, + 6X, =36; d) 15X +X, +2X, =§; X+ X +3% =4 X =% +3% =1L
X, — 4x, — 2x, = ~19. X, +2X, + 4%, = 169) 16% +5%, —3%; =36, d) 12X + X, +5%; =8,

=2 —A¥ =109 X+ 2—+X%=16.
Bapuanr 11 JKPNe] Bapuanr 12 JKPNe]

1. JI naHHBIX MATPHIL BBIYHUCIUTD ONPEACINTEIb
IByMsi ciocobamu. Haliti oOpaTHyI0 MaTpuily AByMs
CIoCco0aMM U pe3yNbTaT IPOBEPUTH YMHOKEHHEM.

1 2 3 4 -11 -2 3

-2 1 -4 3 1 2 2 3
A: y B:

3 -4 -1 2 -2 3 1 0

4 3 -2 -1 2 3 -2 0

2. Permuts CJIY Tpems cnocobamu (Metomom ["aycca,
MaTpUYHBIM METOZIOM 1 MeTonoM Kpawmepa), ecin 3To
BO3MOJKHO.

3% =X, + X3 =9; 2%, + 3%, + X, = 4;
a) 45X + X, +2X; =11, b)<2x + X, +3%; =0;
X +2X, + 4%, =19. 3X, +2X, + X, =1.

2%, +3X, + X, =12; X, — 2X, + 3%, =14;

C) 12X + X, +3%, =16; d) 12X, +3x, —4x, =16
3% +2X, + X, = 8. 3%, —2X, —5%X; = 8.

1. JIns JaHHBIX MATPHIl BBIYACIUTD OIIPEACIUTEIb
IByMs criocobamu. Haliti 06paTHy0 MaTpHIly AByMs
CHoCco0aMM U Pe3yNbTaT MPOBEPUTH YMHOKCHUEM.

-1 2 0 4 4 1 2 0

2 -3 11 -1 2 1 -1
A: y B:

3 -1 2 4 3 -1 2 1

2 0 1 3 5 0 4 2

2. Permuts CJIY Tpems cnocobamu (Mmetomom ["ayccea,
MaTpHYHBIM METOJZIOM 1 MeTonoM Kpamepa), ecin 3To
BO3MOJXKHO.

X, — X, +2%X;=9; 3%, +2X, + X, =4,
a) 2% + X, + 2%, =11 b) {X +2X, +3%X; =0;
4%, + 2X, + 3%, =19. 2%, +3X, + X =1.
3% +2X, + X; =8; X, — 2X, +3X; =14,
C) 42X +3X, + X;=12; d)<3%x —2X, —5%; =-8;
2X%, + X, + 3%, =16. 2X, +3X, —4x, =-16.




BapuanT 13 JIKPNel
1. JInst JaHHBIX MaTPHILl BBIYUCIUTD OIIPEICIUTENh
IByMsi criocobamu. Haliti o0paTHyr0 MaTpuIily AByMs
CHoco0aMM U pe3yNbTaT IPOBEPUTH YMHOKEHHEM.

4 3 -2 -1 3 -5 1 2
A -2 1 -4 3 101 -9 -2
0 4 1 -2f 3 1 -3 0
5 0 1 -1 1 2 -1 2

2. Pemute CJIY Tpems ciocobamu (Mmetonom ["aycca,
MaTpUYHBIM METOA0M U MeTonoM Kpamepa), eciu 3To
BO3MOKHO.

3x, +4x, — 2%, =11,
a) 12X, — X, — X, =4,
3%, — 2X, + 4%, =11

X, +5X, — 6%, =-15;
D) <3x, + X, +4x, =13;
2X, —3X, + X3 =9.
3X, — X, + Xy =12, 2%, — X, + 3%y =—4;
C) 4% +2X, +3%,=6; d){X +3X, — X, =11;
SX + X, + 2%, =3. X, — 2X, + 2%, =—1.

Bapmnanr 14 JKPNel
1. Js JaHHBIX MaTPUILL BBIYUCIUTH ONIPEAEIUTENh
JByMsi criocobamu. HaliTi 06paTHyr0 MaTpuIly AByMs
CHoCco0aMM U pe3yJbTaT IPOBEPUTH YMHOKEHHEM.

2 -2 0 3 6 0 -11
A 3 2 1 -1 |2 -2 0 1
1 1 -2 1] 1 1 -3 3
3 4 -4 0 4 1 -1 2

2. Pemuts CJIY Tpems cnocobamu (Metomom ["ayccea,
MaTpUYHBIM METOJIOM U MeToaoM Kpamepa), eciiu 310
BO3MOJXXHO.
3%, +4x, — 2%, =11, 5X, + X, — 6X;, =-15;
a) 13%, — 2X, + 4%, =11, b) <X, +3X, + 4%, =13;
2X, — X, — X, =4. —3X, +2X, + X, =9.
X — X, + 3%, =12, X, +3X, — X, =11
C) 13X, +2X, + X, =6; d) 42X — X, + 3%, =—4;
2% + X, +5X%;, =3. X, — 2X, + 2%, =—T1.

BapuanT 15 JKPNel
1. JI naHHBIX MATPHIL BBIYHUCIUTD ONPEACINTEIb
IByMsi ciocobamu. Haliti oOpaTHyI0 MaTpuily AByMs
CIoCco0aMM U pe3yNbTaT IPOBEPUTH YMHOKEHHEM.

-1 -2 3 4 -4 1 2 0
A:201—1 |2 -1 2 3
3 -31 o -3 0 1 1
4 2 1 -2 2 1 -2 3

2. Permuts CJIY Tpems cnocobamu (Mmetomom ["aycca,
MaTpHYHBIM METOZIOM 1 MeTonoM Kpawmepa), ecin 3to
BO3MOJKHO.

4x, — X, =—6;
a) 13X, +2X, +5%, =-14; b)<x
2%, —3X, + X, =9.

SX, +2X, —4X; =-1
+3X; =—6
X, —3X, + 4%, =-19.
X +4X, — X; =-9;
C) 14X, — X, +5%X; =-2;
3X, — 7X; =—6.

X, +4x, — X3 =13,
d) 3% + 2%, + 3%, =3;
2%, — 3X, + X, =—10.

Bapmuanr 16 HKPNel
1. JIns JaHHBIX MATPHIl BBIYACIUTD OIIPEACIUTEIb
IByMs criocobamu. Haliti 06paTHy0 MaTpHIly AByMs
CHOCcO0aMH U Pe3yNbTaT MPOBEPUTH YMHOKCHHUEM.

-1 2 3 4 01 2 -4
Ao -2 0 -3 2 3 -1 2 2
3 1 1 17 1 0 1 -3
4 -1 0 -2 3 1 -2 1

2. Permuts CJIY tpems cnocobamu (Mmertomom ["ayccea,
MaTpUYHBIM METOJZIOM 1 MeTonoM Kpamepa), ecin 3To
BO3MOJXKHO.

6, [3X, +2X, +5X;, =14, —4X, + 2X, +5X; =
a)14x —X, =—6; b) 13x, + X; =—6;
X, — 3X, + 4%, =-19. X, —3X, +2%X; =9.
3X, — TX; =—6; 4%, + 7TX, — X3 =13;

d)42x + 3%, +3%, =3;
—3X, +2X, + X; =—-10

C) 31X +4X, — X, =-9;
4%, — X, + 5%, =—2.

16;



Bapuant 17 JIKPNel
1. JIns JaHHBIX MaTPHILl BBIYUCIUTD ONPEACIUTENb
IByMs criocobamu. Haiiti 06paTHyr0 MaTpHIly AByMs
CHoco0aMM U pe3yJbTaT IPOBEPUTH YMHOKEHHEM.

2 2 -4 0 2 6 0 4
6 12 -4 10 0 3 2 2
10 6 4] " |-1-9 -10
2 3 5 -1 3 0 3 6

2. Pemute CJIY Tpems ciocobamu (Mmetonom ["aycca,
MaTpUYHBIM METOA0M U MeTonoM Kpamepa), eciu 3To
BO3MOKHO.

X + X, = 2% =0; 2%, — Xy =3;
a) 13x%, + 6%, — 2%, =5; b)<6x +3x, —9%; =0;
X + 6%, = 4. 4x, + 2X, =_3.
AX =X + % =3, X, — 2X, + 2%, =—T;
C) 12X, + 2%, + 3%, =L d){2% — X, + 3%, =—4;
X, + X, +2X; =5. X, +3X, —X; =11.

BapmnanTt 18 JKPNel
1. Jns naHHBIX MaTPUILL BBIYUCIUTH ONIPEACIUTEINh
JByMsi criocobamu. HaliTi 06paTHyr0 MaTpuIly AByMs
CHoCco0aMM U pe3yJbTaT IPOBEPUTH YMHOKEHHEM.

1 3 1 2 10 -1 3

1 6 0 3 33 -90
A= y B:

-2 -2 6 5 0 2 -13

0 5 4 -1 2 2 0 6

2. Pemuts CJIY Tpems cnocobamu (Metomom ["ayccea,
MaTpHYHBIM METOJZIOM U MeTonoM Kpamepa), ecin aTo
BO3MOKHO.

X, + X, + 3%, =2, 3% — X, + 2%, =2,

)X +3X, +X,=2;  Db)q—4X +X, + 2% =1
6X, +2X, + X; =3. — 3% + X, + 4%, =4.
- X +3X%, +12%; =1, —4X, — X, + 3%, =2;
d)<11x, +3X, — X, =1;

—TX, —2X, + 2%, =1.

C) 42X + X, +6X; =3;
X, +5X, +3X;, =2.

BapuanT 19 JKPNel
1. JI naHHBIX MATPHIL BBIYHUCIUTD ONPEACINTEIb
IByMsi ciocobamu. Haliti oOpaTHyI0 MaTpuily AByMs
CIoCco0aMM U pe3yNbTaT IPOBEPUTH YMHOKEHHEM.

32 1 5 3 4 1 0
|54 -2 1 12 3 0 1
31 2 -2/ |0 -5 -2 -3
20 1 4 -5 0 3 4

2. Permuts CJIY Tpems cnocobamu (Mmetomom ["aycca,
MaTpUYHBIM METOZIoM 1 MeTonoM Kpamepa), eciu 310
BO3MOJKHO.

4x, —2X, + 4%, =6;
a) 16X, +4x, — 2%, =3,
=3X =X, = X =2

8x, —4X, —6X,=3;
b) <X, +2X, —%; =1,
4%, —5X, — 3%, =1.
2%, + 3%, + 4%, =11,
d)<4x +11x, =13,
7%, —5X, =8.

X, +4X, —3%, =9;
C) X + X, — Xy =—2;
3%, +8x, —6x, =12.

Bapmuanr 20 HKPNel
1. JIns JaHHBIX MATPHIl BBIYACIUTD OIIPEACIUTEIb
IByMs criocobamu. Haliti 06paTHy0 MaTpHIly AByMs
CIOCO0aMM U Pe3yNbTaT POBEPUTH YMHOKEHHUEM.

2 3 2 1 3 1 4 -1
-1 4 -1 2 |2 -15 2
2 1.0 3] 0 2 1 3
0 2 1 -2 -2 3 0 -3

2. Permuts CJIY tpems cnocobamu (Metomom ["aycca,
MaTpHYHBIM METOJZIOM 1 MeTonoM Kpamepa), ecin 3To
BO3MOJXKHO.

—2X% +3X, + 4%, =12,

a) 14x, + 3x, — 2X, =6;

8%, +3X, —6x, =—4;
b) < 4x, + X, — 3%, =-5;

=X +2X, = X3 =-9. X+ X, = Xy =2.

X, + X, — X3 =—2; 2%, +4X, + 3%, = 33;
C)14X +X, —3%=9; d){7X —5X%; = 24;
8x, + 3%, —6x; =12. 4x, +11x, =39.




BapuanT 21 JIKPNel
1. JIns JaHHBIX MaTPHILl BBIYUCIUTD ONPEACIUTENb
IByMsi criocobamu. Haliti oOpaTHyI0 MaTpuily AByMs
CIOCO0aMM U pe3yJNbTaT NPOBEPUTH YMHOKECHUEM.

0 -4 0 1 0 4 10 -8
4 2 1 3 2 -8 1 3
11 2 4 |1 2 -5 2
1 3 -2 -3 7 -3 4 -1

2. Pemuts CJIY Tpems ciocobamu (MeTomoM I"aycca,
MaTpUYHBIM METOA0M U MeTonoM Kpamepa), eciu 3To
BO3MOKHO.

X, —5X, + 7%, =-33;
a) 4x, +3X, + 2%, =12; b)
+4x, =—1.

X, +4X, — X; =6,
5X, +4x, =-20;
Xl
3X, — 2X, + 4%, =21,

C) 13X +4X, — 2%, =9;
2%, — X, — X3 =10.

3%, —2X, —5%; =5;
d)<2x +3x, —4x, =12,
X, — 2%, + 3%, =—1.

3X, — 2X, 4+ 5X; =—-22.

Bapmuant 22 JKPNel
1. Jns JaHHBIX MaTPHILl BBIYUCIUTD OIIPEACTHUTENh
JByMsi criocodamu. HaliTi 06paTHyro MaTpHily AByMsI
CHoCco0aMM U pe3yJbTaT IPOBEPUTH YMHOKEHHEM.

5 3 2 3 4 0 3 4

-3 2 1 =2 -1 2 4 1
A: y B:

7 0 4 9 1 -2 1 1

-1 2 -6 4 5 3 2 -2

2. Pemuts CJIY Tpems cnocobamu (Metomom ["aycca,
MaTPUYHBIM METOIOM U MeToi0M Kpamepa), eciu 3To
BO3MOJKHO.

2%, +3X, +4x, =12,
X, —5X, + X3 = =33;
4x, + X, =—T.

4% +3X, —2%X; = 9;
C) 1— 2%, +3X, +4X; =21, d)<—4x +3X, —2X%, =
— X +2X, = X; =10.

3%, — 2X, +5%; =11
b) < X, +4X, — X, = —=3;
5X, +4x, =10.

—5X% —2X, =3X; =

a)

3% — 2%, = X, =—1

Bapuant 23 JIKPNel
1. JInst 1aHHBIX MaTpPUL BBIYUCIATD ONPEICTHTEIb
IByMs criocobamu. HaliTi 0OpaTHY0 MaTpHIy IBYMS
CII0CO0AaMH ¥ PE3yJIbTAT IPOBEPUTH YMHOKECHHEM.

1 3 5 3 2 4 3 3

8§ -2 -3 2 -3 -2 0 -1
A: y B:

2 0 7 7 4 3 2 4

-3 4 -1 2 1 2 1 3

2. Permuts CJIY Tpems cnocobamu (Mmetomom ["aycca,
MaTpUYHBIM MeTOZIoM 1 MeTonoM Kpamepa), eciu 310
BO3MOJKHO.

4X, + X, + 4%, =19; 2%, — X, + 2%, =0;
a) 42X, — X, + 2%, =11, b)<{4x%, + X, +4X; =6;
X + X, +2X;, =8. X + X, + 2%, =4.
2X, — X, + 2%, =8; 2%, — X, —3X; =-9;
C)3X + X, + 2%, =11 d){X +5X, + X, =20;
4%, + X, + 4%, = 22. 3%, +4X, + 2X, =15.

Bapuanr 24 HKPNel
1. JIns JaHHBIX MATPHIl BBIYACIUTD OIIPEACIUTEIb
IByMs criocobamu. Haliti 06paTHy0 MaTpHIly AByMs
CIOCO0aMM U Pe3yNbTaT POBEPUTH YMHOKEHHUEM.

3 4 1 4 3 5 -2 -1
1 -1 -1 -1 |1 0 2 3
2 2 1 2 2 -6 1 2
3 4 1 5 0 1 3 1

2. Permuts CJIY tpems cnocobamu (Metomom ["aycca,
MaTpUYHBIM METOJZIOM 1 MeTozioM Kpamepa), ecin 3To
BO3MOJXKHO.

X +4X, + 4%, =19; 2%, — X, + 2%, =0;
a){— X + 2%, + 2%, =11 Db){x + X, + 2%, =4;
X + X, +2X;, =8. 4%, + X, +4X, =6.
2X, — X, + 2%, =8; X, +5X%, + X; = 20,
C)42% + X, + X, =11, d) 3% +4X, +2X, =15;
AX, + X, + 4%, =22. 2% — X, —3%X; =-9.

Ouenounoe cpeacrso 10.
HNuauBuayanbHoe noMamiHee 3aganne Nel.2



Bapunant 1 Hun.x.p. -1-2
Haiitu 6331/[0 CHUCTEMbI BEKTOPOB 1 BbIPA3UTH
OCTaBLIMECA BEKTOPLI UCPE3 HETO. Haiitu L[pyFOﬁ 6331/10
CHUCTEMBI U BbIPA3UTh OCTABIIUECS BEKTOPLI UCPE3
HOBBII 0a3uc.
1) a1=(1;-1;2;0), a2=(2;0;1;-1), a3=(0;-1;2;3), as=(1;3;-
3:3), a5=(2;2;2;2)
2) a1=(1;1;1;1), a2=(1;0;1;0), as=(-1;-1;-1;-1),
as=(0;1;0;1), as=(-1;0;-1,0)
3) a1=(4;0;0;0), a2=(1;4;0;0), as=(1;1;4;4;), a4=(0;0;0;4),
as=(0;0;4;1)
4) a1=(3;2;1), a,=(1;2;3), a3=(2;3;1), as=(2;1;3),
as=(0;0;1)

Bapuant 2 Hun.k.p. -1-2
Haiitu 6a3uc cucTeMbl BEKTOPOB U BHIPA3UTh
ocTaBIIMECs BEKTOPHI Yepe3 Hero. Haiitu npyroii 6asuc
CHCTEMBI U BEIPa3UTh OCTABIINECS BEKTOPHI Uepe3
HOBBIN 0asuc.
1) a1=(1;-1;2;0), a2=(1;0;1;0), as=(1;1;1;1), as=(2;0;1;-
1), as=(1;0;-1;0)
2) a1=(3;3;3;3), a2=(3;1;3;1), a5=(1,;3;1:3), a4=(0;0;0;3),
a5=(3;0,0;0)
3) a1=(4;6:8;2), a2=(0;2;0;2), as=(-2;0;-2;-0),
as=(2;0;2;0), as=(2;4,6,8)
4) a1=(3;0;1), a2=(2;0;1), a3=(4;0;1), as=(5;0;1),
as=(6;0;1)

Bapuant 3 HUup.k.p. -1-2
Haittu 6a3uc crcTeMbl BEKTOPOB U BBIPA3HUTh
OCTaBIIMECs BEKTOPHI Yyepe3 Hero. Haiitu napyroii 6a3uc
CHCTEMbI U BBIPA3UTh OCTABIINECS BEKTOPHI Yepe3
HOBEIH Oa3uc.
1) a1=(1;0;1;0), a2=(0;1;0;1), as=(1;1;0;0), as=(0;0;-1;-
1), a5=(1;1;1;1)
2) a1=(3;3;3;3), 22=(3;4:5;6), as =(4;5;6;7), a4=(5;6:7;8),
as=(6;7;8,9)
3) a1=(-2;-1;0;1), a2=(1;2;0:0), as=(0;1;2;2),
ai=(2;2;2;1), as=(-2;-1;-2;-1)
4) a1=(0;0;1), a,=(9;8;7), az=(-9;-8;-4), as=(0;0;3),
as=(6;0;1)

Bapuanr 4 Hun.k.p. -1-2
Haiitu 6a3uc cucteMbl BEKTOPOB U BBIPA3UTh
OCTaBIIMECs BEKTOPHI Yepe3 Hero. Haiitu apyroii 6azuc
CHCTEMBI U BEIPa3UTh OCTABIINECS BEKTOPHI Uepe3
HOBGII1 Oa3uc.
1) a1=(-1;0;-1;0), a;=(0;1;0;1), a3=(-1;-1;-1;-1),
4=(1;0;1;0), a5=(1;1;1;1)
2) a1=(0;0;1), a2=(3;1;2), a3=(2;3;1), a4=(2;1;3),
as=(3;2;1)
3) a1=(2;1:2;3), a:=(2;1;-1;-1), as=(3;2;1,0),
4=(0;2;1;0), as=(2;1;1,0)
4) a1=(3;2;1;0), a:(4;3;2;1), a3=(5;4;3;2), 24=(6:5;4;3),
a5=(7,6;54)

Bapuant 5 Hup.k.p. -1-2
Haiitu 6a3uc cucTeMbl BEKTOPOB U BBIPA3UTh
OCTAaBIIMECS] BEKTOPHI yepe3 Hero. Haiitu apyroii 6a3uc
CHCTEMbI U BBIPA3UTh OCTABIINECS BEKTOPHI Yepe3
HOBBII 0a3uc.
1) a1=(-1;-1;0;0), a,=(-1;0;-2;0), as=(3;-2;0;1), as=(2;-
3;151), a5=(0;0;0;-3)
2) a1=(4;-5;-4;2), a2=(-4;3;0;-3), a3=(0;3;-4;1),
as=(0;0;0;1), as=(4;-4,4;-4)
3) a1=(3;6;9;0), a2=(-3;-6;0;9), a3=(0;3;0;-9), as=(9;3;-
3;-3), as=(0;-3;6;0)
4) a1=(1;-1;2), a2=(2;1;0), a3=(1;3;2), as=(3;2;0), as=(-
1;-1;0)

Bapuanr 6 Hup.k.p. -1-2
Haiiti Gasuc cucTeMBI BEKTOPOB U BBIPA3UTh
OCTaBIIIKECS BEKTOPHI Yepe3 Hero. Haiitu apyroit Gasuc
CHCTEMBI ¥ BBIPA3UTh OCTABIIMECS BEKTOPHI Yepe3
HOBBIH Oa3uc.
1) a1=(1,0;-3;-3), a,=(2;-1,0;-4), a3=(-2,0,0;-1),
a=(4;4;4;4), as=(-2;-2;-2;0)
2) a1=(0;1;0;1), a2=(0;0;0,0), az=(1;1;1;1), as=(-1;-1;-1;-
1), a5=(0;0;0;2)
3) a1=(4;3;2;2), 22=(3;2;1;0), as=(2;1;0;3), as=(1;4;4;3),
as=(-5;-5;-5;-5)
4) a1=(6;0,0), a2=(0;6;0), a3=(0;0;6), a4=(6;6,0),
as=(6;0;6)

Bapuant 7 Hup.k.p. -1-2
Haiitu 6a3uc cucTeMbl BEKTOPOB U BHIPA3UTh
OCTaBLINECS BEKTOPHI Yepe3 Hero. Haiitu npyroii 6asmc
CHUCTEMBI U BBIPA3UTh OCTABIIUECCA BEKTOPHI YEPE3
HOBBIN Oa3uC.
1) a1=(4;5:4;5), 22=(0;5;0;5), a3=(4;0;4;0), 24=(9;9;9,9),
a5=(0;9;0;9)
2) a1=(-1;-1;-1;-1), 22=(1;1;1;-1), as=(1;1;-1;1), as=(-
1;1;1;1), as=(1;-1;1;1)
3) a1=(2;1;2;2), a,=(0;0;2;1), a3=(0;2;0;1), as=(1;1;2;2),
as=(1;1,0;0)
4) a1=(5;4;4), a2=(3;0;0), a3=(0;3;0), as=(4;1;2),
as=(1;2;4)

BapuanT 8 Hup.k.p. -1-2
Haiiti 6Gasuc cucTeMBI BEKTOPOB U BBIPA3UTH
OCTaBILIKECS BEKTOPHI Yepe3 Hero. Haiitu apyroii Gasuc
CHUCTEMBI U BBIpa?;HTB OCTaBLIUECA BeKTOpBI qepCS
HOBBIH 0a3uc.
1) a1=(1;-1;0;2), a2=(4;0;3;2), as=(1;-1;1;-1),
as=(0;3;0;1), as=(-1;2;4,0)
2) a1=(3;6;5;4), a2=(1;1;1;1), as=(4;0;4;0), a4=(0;3;0;3),
a5=(5,5;5;0)
3) a1=(-2;-1;-2;1), a2=(1;2;0,0), a3=(0;0;9;9),
as=(8;8;8;8), as=(8;9;8;9)
4) a1=(0;9;0), a,=(9;0;8), a3=(8;9;9), a4=(0;8;9),
as=(0;8;0)




Bapunant 9 Hup.k.p. -1-2
Haiitu 6a314c CHUCTEMbI BEKTOPOB 1 BbIPA3UTH
OCTaBLIMECA BEKTOPLI UCPE3 HETO. Haiitu L[pyl"OfI 6a31/1c
CHUCTEMBI U BbIPA3UTh OCTABIIUECS BEKTOPLI UCPE3
HOBBII 0a3uc.
1) a1=(1;0;1;-3), a2=(1;0;0:0), as=(4,4,3;-6),
as=(0;3;0;1), as=(-1;1;4;2)
2) a1=(8:8;7;6), a2=(-8;7;-9;1), a3=(0;7,0;8),
as=(0;0;0,7), a5=(9;9,8:8)
3) a1=(0;0;1;-1), a2=(3;-1;0;3), a3=(2;0;0;-1), as=(1;-
1;0;0), a5=(2;3;2;3)
4) a1=(4;3;2), a,=(2;3;4), a3=(3;2;4), as=(1;2;3),
as=(0;0;1)

Bapunant 10 HNun.k.p. -1-2
Haiitu 6a3uc cucrembl BEKTOPOB U BHIPa3UTh
ocTaBIIMECs BEKTOPHI Yepe3 Hero. Haiitu npyroii 6asuc
CHCTEMBI U BEIPa3UTh OCTABIINECS BEKTOPHI Uepe3
HOBBIN 0asuc.
1) a1=(3;2;0;1), a2=(-1;-1;-2:4), a3=(0;4,0;0),
as=(2;0;0;1), as=(1,0;0;0)
2) a1=(3;3;3;3), a2=(4;4;4;6), 23=(6,6,6:2), as=(7,7;7;1),
as=(0;0;0;9)
3) a1=(1;1;1;-1), a2=(1;1;-1;0), as=(-1;-1;1;1),
as=(0;0;1;1), as=(2;2;0;0)
4) a1=(0;1;-1), ax=(3;2;1), a3=(2;0;1), as=(-2;-2;-2),
as=(1;0;1)

Bapmnant 11 HUua.k.p. —1-2
Haittu 6a3uc cucTeMbl BEKTOPOB U BBIPA3HUTh
OcTaBIIMECs BEKTOPHI yepe3 Hero. Haiitu npyroii 6azuc
CHCTEMbI U BBIPA3UTh OCTABIINECS BEKTOPHI Yepe3
HOBEIH Oa3uc.
1) a1=(2;2:2;2), a2=(2;0;1;-1), a3=(0;-1;2;3), as=(1;3;-
3;3), as=(1;-1;2;0)
2) a1=(4;0,0;0), a,=(1;4,0;0), az=(1;1;4;4;), as=(0;0;0;4),
as=(0;0;4;1)
3) a1=(1;1;1;1), az=(1;0;1;0), ag=(-1;-1;-1;-1),
as=(0;1;0;1), as=(-1;0;-1;0)
4) a1=(3;2;1), a2=(1;2;3), as=(2;3;1), a4=(2;1;3),
as=(0;0;1)

Bapnant 12 HUup.k.p. -1-2
Haiitu 6a3uc cucteMsl BEKTOPOB U BBIPA3UTh
OCTaBIIIMeCs BEKTOPHI uepe3 Hero. Haiitu npyroit 6asuc
CHCTEMBI U BEIPa3UTh OCTABIINECS BEKTOPHI Uepe3
HOBGII1 Oa3uc.
1) a1=(1;-1;2;0), a2=(2;0;1;-1), az=(1;1;-1;1),
a4=(1;0;1;0), as=(1,0;-1,0)
2) a1=(3;0;0;3), a=(3;1;3;1), a3=(1;3;1;3), a4=(0;1;0;3),
as=(3;0;1,0)
3) a1=(4;6;8;2), a2=(0;2;0;2), a3=(-2;0;-2;-0),
as=(2;0;2;0), as=(2;4,6,8)
4) a1=(3;0;1), a2=(2;0;1), a3=(4;0;1), a4=(5;0;1),
as=(6;0;1)

Bapuant 13 Hup.k.p. —1-2
Haiitit Oasnc cucteMsel BEKTOPOB U BbIPA3UTH
OCTaBIIIHECs BEKTOPHI uepe3 Hero. Haiftu apyroit 6aszuc
CHUCTEMBI U BbIPA3UTh OCTABLINECCS BEKTOPLI UCPE3
HOBBII 0a3uc.
1) a1=(2;0;1;0), a2=(0;1;0;1), a3=(1;1;0;0), as=(0;0;-1;-
1), as=(1;1;-1;-1)
2) a1=(3;3;0;3), a2=(5;6,7;8), as =(4;5;6;7), as=(3;4,5;6),
as=(6;7;8;9)
3) a1=(-2;1;0;1), a2=(1;2;0;0), a3=(0;1;2;2), a4=(2;2;2;1),
as=(-2;-1;-2;0)
4) 1=(0;0;1), a2=(9;8:7), a3=(-9;-8;-4), a4=(0;0;3),
as=(6;0;1)

Bapuant 14 Aup.k.p. —-1-2
Haiiti 6asuc cucteMsl BEKTOPOB U BbIPA3UTH
OCTaBIIKeCs BEKTOPHI uyepe3 Hero. Haittu apyroit 6azuc
CHUCTEMBI U BbIPA3UTh OCTABIIUECSA BEKTOPLI UCPE3
HOBEII 0a3uc.
1) a1=(-1;0;-1;0), a2=(0;1;0;1), as=(-1;-1;-1;-1),
as=(1;0;1;0), as=(1;1,1;1)
2) a1=(3;2;1;0), a2=(4;3;2;1), a5=(5;4,3;2), a4=(6;5;4;3),
as=(7,6;5;4)
3) a1=(2;1;2;3), a,=(2;1;-1;-1), a5=(3;2;1,0),
as=(0;2;1;0), a5=(2;1;1,0)
4) a1=(0;0;1), a2=(3;1;2), a3=(2;3;1), a4=(2;1;3),
as=(3;2;1)

Bapmuant 15 Hnup.k.p. —1-2
HaiiTi 6a3uc cucteMbl BEKTOPOB U BBIPA3UTh
OCTaBILMECs BEKTOPHI Yepe3 Hero. Haiitu apyroii 6asuc
CHUCTEMBI U BBIPA3UTH OCTABIIUECCA BEKTOPHI UYEPE3
HOBEIH Oa3uc.
1) a1=(-1;1;0;3), a,=(-1;0;-2;0), as=(3;-2;0;1), as=(2;-
3;151), a5=(0;0;0;-3)
2) a1=(4;-5;-4:2), a,=(-4;3,0;-3), 43=(0;0;-4;1),
a4=(0;0;0;1), as=(4;-4,4;-4)
3) a1=(3;6;0;0), a2=(-3;-6;0;9), a3=(0;3;0;-9), a4=(9;3;-
3;-3), a5=(0;-3;6;0)
4) a1=(1;-1;2), a2=(2;1;0), az=(1;3;-2), as=(3;2;0), as=(-
1;-1;0)

Bapuant 16 Aup.k.p. —-1-2
HaﬁTI/I 6331/10 CUCTEMBI BeKTOpOB nu BLIpa3I/ITB
ocCTaBIIUECA BeKTOpLI qepe3 HETro. HaﬁTI/I ,prl"Oﬁ 6a3nc
CUCTEMBI U BI)Ipa3I/ITB OCTaBIINCCA BeKTOpBI qep63
HOBBIH Oa3uc.
1) a1=(1,0;-3;-3), 22=(2;-1,0;-4), a3=(-2;0;0;-1),
as=(4;4;4;4), a5=(-2;-2;-2;0)
2) a1=(0;1;0;1), a2=(0;0;2;0), az=(1;1;1;1), as=(-1;-1;-1;-
1), as=(2;0;0;2)
3) a1=(4;3;2;2), a,=(3;2;1;0), a3=(2;1;0;3), as=(1;4;4;3),
as=(-5;-5;-5;-5)
4) a1=(6;0;0), a2=(0;6;0), a3=(0,0;6), a4=(6,6,0),
as=(6;0;6)




BapnanTt 17 HUua.x.p. -1-2
Haiitu 6a3nc CHUCTEMbI BEKTOPOB 1 BbIPA3UTH
OCTaBLIMECA BEKTOPLI UCPE3 HETO. Haiitu Z[pyFOﬁ 6a31/IC
CHUCTEMBI U BbIPA3UTh OCTABIIUECS BEKTOPLI UCPE3
HOBBII 0a3uc.
1) a1=(4;5;4;5), a,=(0;-5;0;-5), as=(4,0;4,0),
as=(9;0;9;0), as=(0;9;0;9)
2) a1=(-1;-1;0;-1), a2=(1;1;1;-1), a3=(1;1;-1;1), as=(-1;-
1;1;1), as=(1;-1;1;1)
3) a1=(2;1;0;2), a2=(0;0;2;1), a3=(0;2;0;1), as=(1;1;2;2),
as=(1;1;0;0)
4) a1=(5;4;4), a,=(3;0;0), a3=(0;3;0), as=(0;1;2),
as=(1;2;4)

BapnanT 18 HNun.k.p. -1-2
Haiitu 6a3uc cucTeMbl BEKTOPOB U BBIPA3UTh
ocTaBIIMECs BEKTOPHI Yepe3 Hero. Haiitu npyroii 6asuc
CHCTEMBI U BEIPa3UTh OCTABIINECS BEKTOPHI Yepe3
HOBBIH 0Oa3uc.
1) a1=(1;-1;0;2), a;=(4:0:3;2), as=(1;-1;1;-1),
a4=(0;3;0;1), as=(-1;2;4,0)
2) a1=(-3;6;5;0), a=(1;1;1;1), a3=(4;0;4,0), a4=(0;-3;0;-
3), as=(5;5;5;0)
3) a1=(-2;-1;-2;1), a2=(1;2;0;0), a3=(0;0;9;9),
as~(8;8;8;8), as=(8,9;8,9)
4) a1=(0;9;0), a,=(-9;0;-8), a3=(8;9;9), as=(0;8;9),
as=(0;8;0)

Bapnant 19 Nup.k.p. -1-2
Haiiti 6a3uc cucteMbl BEKTOPOB M BBIPA3UTh
OcTaBIIMECs BEKTOPHI yepe3 Hero. Haiitu npyroii 6azuc
CHCTEMBI U BBIPa3UTh OCTaBIIHECS BEKTOPHI Yepe3
HOBEIH Oa3uc.
1) a1=(1;0;1;-3), a2=(1;0;0;0), as=(4;4,3;-6),
a4=(0;3;0;1), as=(-1;1,4;2)
2) a1=(8;0;7:6), a,=(-8;7;-9;1), a3=(0;7,0;8), a4=(0;0;0;-
7), 25=(-9,-9:8:8)
3) a1=(0;0;1;-1), a2=(3;1;0;3), as=(2;0;0;-1), as=(1;-
1;0;0), a5=(2;3;2;3)
4) a1=(4:3;2), a2=(-2;-3;4), as=(3;2;4), a4=(1;2;3),
as=(0;0;1)

BapunanT 20 Hun.k.p. -1-2
Haiitu 6a3uc cucteMbl BEKTOPOB U BBIPA3UTh
OCTaBIIIMeCs BEKTOPHI uepe3 Hero. Haiitu npyroit 6asuc
CHCTEMBI U BEIPa3UTh OCTABIINECS BEKTOPHI Uepe3
HOBGII1 Oa3uc.
1) a1=(3;2:0;1), a2=(-1;-1;-2:4), a3=(0;4,0,0),
a4=(2;0;0;1), as=(1,0;0;0)
2) a1=(2;2;2;2), a;=(4;4;4:6), a3=(6:6;6;2), a4=(7;7;7;1),
a5=(0;0,0;9)
3) a1=(1;1;15-1), a,=(1;1;-1;0), as=(-1;-1;1;1),
as=(0;0;1;1), as=(2;2;0;0)
4) a1=(0;1;-1), a2=(0;2;1), a5=(2;0;1), as=(-2;-2;-2),
as=(1;0;1)

Bapmuant 21 Hup.k.p. —1-2
Haiitn 6a31/1c CHUCTEMbI BEKTOPOB 1 BbIPA3UTH
OCTaBIIIHECs BEKTOPHI Uepe3 Hero. Haiftu napyroit 6azuc
CHUCTEMBI U BbIPA3UTh OCTABLINECCS BEKTOPLI UCPE3
HOBBIH Oa3uc.
1) a1=(2;0;-2;2), a2=(2;0;1;-1), a3=(0;-1;2;3), as=(1;3;-
3;3), as=(0;-1;2;0)
2) a1=(4;0;0;0), a2=(1;4;0;0), as=(1;1;-4;-4;),
as=(0;0;0;4), a5=(0;0;4;1)
3) ai=(1;1;1;1), a2=(1;0;1;0), as=(-1;1;1;-1),
as=(0;1;0;1), as=(-1;0;-1,0)
4) a1=(3;2;-1), a2=(1;2;3), a5=(2;3;1), a4=(0;1;3),
as=(0;0;1)

Bapuant 22 Hup.k.p. -1-2
Haiiti 6asuc cucteMsl BEKTOPOB U BbIPA3UTh
OCTaBIIHECs BEKTOPHI uyepe3 Hero. Haiitu npyroit 6a3uc
CHUCTEMBI U BbIPA3UTh OCTABIIUECSA BEKTOPLI UCPE3
HOBEII 0a3uc.
1) a1=(1;-1;0;0), a2=(2;0;1;1), as=(1;1;-1;1),
as=(1;0;1;0), a5=(1,0;-1,0)
2) a1=(3;0;3;3), a2=(3;1;3;1), as=(1,;3;1;3), a4=(0;1;0;3),
a5=(3;0;1,0)
3) a1=(4;6;8;2), a2=(0;2;0;2), a3=(-2;0;-1;-0),
as=(2;0;2;0), as=(2;4,6,8)
4) a1=(3;0;-1), a2=(2;0;-1), a3=(4;0;1), as=(5,;0;1),
as=(6;0;1)

Bapuant 23 Hup.k.p. —1-2
Haiiti 6asuc cucteMsl BEKTOPOB U BBIPA3UTh
OCTaBIIKECS BEKTOPHI Yepe3 Hero. Haiitu apyroit 6asuc
CHUCTEMBI U BBIPA3UTH OCTABIIUECA BEKTOPHBI UYEPE3
HOBBIN Oa3uC.
1) a1=(-2;0;1;0), a2=(0;1;0;1), a3=(1;1;0;0), as=(0;0;-1;-
1), as=(1;1;-1;-1)
2) a1=(3;-3;0;3), a2=(5;6,7;8), as =(4;5;6;7), a4=(3;4,5;6),
as=(6;7;8;9)
3) a1=(2;1;0;1), a,=(1;2;0;0), a3=(0;1;2;2), as=(2;-2;2;1),
as=(-2;-1;-2;0)
4) a1=(0;0;1), a2=(9;0;7), as=(-9;-2;-4), as=(0;0;3),
a5=(6;0;1)

BapuanT 24 Aup.k.p. —-1-2
HaﬁTI/I 6331/10 CUCTEMBI BeKTOpOB nu BI)Ipa3I/ITL
ocTaBIIMECs BEKTOPHI Yepe3 Hero. Haiitu npyroii 6asuc
CUCTEMBI U BI)Ipa3I/ITB OCTaBUIHNCCA BeKTOpBI qepeS
HOBBIH Oa3uc.
1) a1=(1;0;1;0), a2=(0;1;0;1), ag=(-1;-1;-1;-1),
as=(1;0;1;0), as=(1;1,1;1)
2) a1=(-3;2;1;0), a2=(4;-3;2;1), as=(5;4;3;2),
a1=(6;5;4;3), a5=(7,6;5;4)
3) a1=(2;1;2;0), a2=(2;1;-1;-1), a3=(3;2;-1;0),
a4=(0;2;1;0), as=(2;1;1,0)
4) a1=(0;0;1), a,=(-3;1;2), a3=(2;3;1), as=(2;1;3),
as=(3;2;1)




Bapnant 25 HAup.k.p. -1-2
Haittu 6a3uc cucTeMbl BEKTOPOB U BBIPA3HUTh
OCTaBIIIMECS BEKTOPHI uepe3 Hero. Haiitu apyroii 6asuc
CUCTEMBI U BBIPA3HUTh OCTABIIUECS BEKTOPHI Yepe3
HOBBII 0a3uc.
1) al=(1;-1;2;0), a2=(2;0;1;-1), a3=(0;-1;2;3), a4=(1;3;-
3;3), a5=(2;2;2;2)
2) al=(1;1;1;1), a2=(1;0;1;0), a3=(-1;-1;-1;-1),
a4=(0;1;0;1), a5=(-1;0;-1;0)
3) al=(4;0;0,0), a2=(1;4,0;0), a3=(1;1;4:4;),
a4=(0;0;0;4), a5=(0;0;4;1)
4) al=(3;2;1), a2=(1;2;3), a3=(2;3;1), a4=(2;1;3),
a5=(0;0;1)

Bapnant 26 HNun.k.p. -1-2
Haiitu 6a3uc cucTeMbl BEKTOPOB U BBIPA3HUTh
OCTaBIIIKMECs BEKTOPHI uepe3 Hero. Haittu apyroii 6a3uc
CHCTEMBI U BBIPA3HUTh OCTABIIUECS BEKTOPHI Yepe3
HOBEII 0a3uc.
1) al=(1;-1;2;0), a2=(1;0;1;0), a3=(1;1;1;1), ad4=(2;0;1;-
1), a5=(1;0;-1;0)
2) al=(3;3;3;3), a2=(3;1;3;1), a3=(1;3;1;3),
a4=(0;0;0;3),
a5=(3;0;0;0)
3) al=(4;6;8;2), a2=(0;2;0;2), a3=(-2;0;-2;-0),
a4=(2;0;2;0), a5=(2;4,6;8)
4) al=(3;0;1), a2=(2;0;1), a3=(4;0;1), a4=(5;0;1),
a5=(6;0;1)

Bapunant 27 Nup.k.p. -1-2
Haittu 6a3uc cucTeMbl BEKTOPOB U BBIPA3HUTh
OCTaBIIMECS BEKTOPHI Yepe3 Hero. Haiitu apyroii 6azuc
CHCTEMBI U BBIPA3UTh OCTABIINECS BEKTOPHI Yepe3
HOBBIH 0a3uc.
1) al=(1;0;1;0), a2=(0;1,0;1), a3=(1,1;0;0), a4=(0;0;-1;-
1), a5=(1;1;1;1)
2) al=(3;3;3;3), a2=(3;4:5;6), a3 =(4;5;6;7),
a4=(5;6;7;8),
a5=(6;7;8;9)
3) al=(-2;-1;0;1), a2=(1;2;0;0), a3=(0;1;2;2),
a4=(2;2;2;1), a5=(-2;-1;-2;-1)
4) al=(0;0;1), a2=(9;8;7), a3=(-9;-8;-4), a4=(0,0;3),
a5=(6;0;1)

BapuanT 28 Hun.k.p. -1-2
Haiitu 6a3uc cucteMbl BEKTOPOB U BBIPA3UTh
OCTaBIIIKECs BEKTOPHI uepe3 Hero. Haiitu npyroit 6a3uc
CHCTEMBI ¥ BEIPA3HUTh OCTABIIHECS BEKTOPHI Yepe3
HOBBIH Oa3uc.
1) al=(-1;0;-1;0), a2=(0;1;0;1), a3=(-1;-1;-1;-1),
a4=(1;0;1;0), a5=(1;1;1;1)
2) al=(0;0;1), a2=(3;1;2), a3=(2;3;1), a4=(2;1;3),
a5=(3;2;1)
3) al=(2;1;2;3), a2=(2;1;-1;-1), a3=(3;2;1;0),
a4=(0;2;1;0), a5=(2;1;1;0)
4) al=(3;2;1;0), a2=(4;3;2;1), a3=(5;4;3;2),
a4=(6;5:4;3), a5=(7;6;5;4)

Bapuant 29 Hup.k.p. —1-2
Haiitu 6a3uc cucTeMbl BEKTOPOB U BBIPA3UTh
OCTAaBIIMECS BEKTOPHI yepe3 Hero. Haiitu apyroii 6asuc
CHCTEMbI U BBIPA3UTh OCTABIINECS BEKTOPHI Yepe3
HOBBII 0a3uc.
1) al=(-1;-1;0;0), a2=(-1;0;-2;0), a3=(3;-2;0;1), ad4=(2;-
3;1;1), a5=(0;0,0;-3)
2) al=(4;-5;-4;2), a2=(-4;3;0;-3), a3=(0;3;-4;1),
a4=(0;0;0;1), a5=(4;-4;4;-4)
3) al=(3;6;9;0), a2=(-3;-6;0;9), a3=(0;3;0;-9), a4=(9;3;-
3;-3), a5=(0;-3;6;0)
4) al=(1;-1;2), a2=(2;1;0), a3=(1;3;2), a4=(3;2;0), a5=(-
1;-1;0)

BapuanT 30 Aup.k.p. —-1-2
Haiitu 6a3uc cucTeMbl BEKTOPOB U BBIPA3UTh
OCTaBIIIKMECS BEKTOPHI Yepe3 Hero. Haiitu mpyroii 6asuc
CHCTEMbI U BBIPA3UTh OCTABIIUECS BEKTOPHI Uuepe3
HOBBI 0a3ucC.
1) al=(1;0;-3;-3), a2=(2;-1;0;-4), a3=(-2;0;0;-1),
ad=(4;4;4;4), a5=(-2;-2;-2;0)
2) al=(0;1;0;1), a2=(0;0;0;0), a3=(1;1;1;1), ad4=(-1;-1;-
1;-1), a5=(0;0;0;2)
3) al=(4;3;2;2), a2=(3,2;1;0), a3=(2;1;0;3),
ad4=(1;4;4;3),
a5=(-5;-5;-5;-5)
4) a1=(6;0;0), a2=(0;6;0), a3=(0;0;6), a4=(6;6;0),
a5=(6;0;6)

Bapnant 31 HUua.x.p. -1-2
Hatitu 6a3mc cucteMsl BEKTOPOB U BHIPA3UTh
OCTaBIIIHMECS BEKTOPHI uepe3 Hero. Haiftu apyroii 6azuc
CHCTEMBI U BBIPA3HUTh OCTABIINECS BEKTOPHI Yepe3
HOBBIN Oa3uC.
1) al=(4;5;4;5), a2=(0;5;0;5), a3=(4,0;4,0),
a4=(9;9;9;9), a5=(0;9,0,9)
2) al=(-1;-1;-1;-1), a2=(1;1;1;-1), a3=(1;1;-1;1), ad=(-
1;1;1;1), a5=(1;-1;1;1)
3) al=(2;1;2;2), a2=(0;0;2;1), a3=(0;2;0;1),
ad=(1;1;2;2), a5=(1;1,0;0)
4) al=(5;4;4), a2=(3;0;0), a3=(0;3;0), a4=(4;1;2),
a5=(1;2;4)

Bapunant 32 Hup.x.p. -1-2
Haiitu 6a3uc ciucteMbl BEKTOPOB U BEIPA3UTh
OCTaBIIIMECs BEKTOPHI uepe3 Hero. Haiitu npyroii 6a3uc
CHCTEMBI U BBIPA3HUTh OCTABIIHECS BEKTOPHI 4epe3
HOBBIIA Oa3uc.
1) al=(1;-1;0;2), a2=(4,0;3;2), a3=(1;-1;1;-1),
a4=(0;3;0;1), a5=(-1;2;4;0)
2) al=(3;6;5;4), a2=(1;1;1;1), a3=(4;0;4;0),
a4=(0;3;0;3), a5=(5;5;5;0)
3) al=(-2;-1;-2;1), a2=(1;2;0;0), a3=(0;0;9;9),
a4=(8;8;8;8), a5=(8;9;8;9)
4) al1=(0;9;0), a2=(9;0;8), a3=(8;9;9), a4=(0;8;9),
a5=(0;8;0)




Bapnant 33 Hun.k.p. -1-2
Haittu 6a3uc cucTeMbl BEKTOPOB U BHIPA3HUTh
OCTaBIIIMECS BEKTOPHI uepe3 Hero. Haittu apyroii 6asuc
CUCTEMBI U BBIPA3HUTh OCTABIIUECS BEKTOPHI Yepe3
HOBBII 0a3uc.
1) al=(1;0;1;-3), a2=(1;0;0,0), a3=(4;4;3;-6),
a4=(0;3;0;1), a5=(-1;1;4;2)
2) al=(8;8;7;6), a2=(-8;7;-9;1), a3=(0;7,0;8),
a4=(0;0;0,7), a5=(9;9;8;8)
3) al=(0;0;1;-1), a2=(3;-1;0;3), a3=(2;0;0;-1), ad=(1;-
1;0;0), a5=(2;3;2;3)
4) al=(4;3;2), a2=(2;3;4), a3=(3;2;4), a4=(1;2;3),
a5=(0;0;1)

Bapunant 34 HNun.k.p. -1-2
Haiitu 6a3uc cucTeMbl BEKTOPOB U BBIPA3UTh
ocCTaBIIMECs BEKTOPHI Yepe3 Hero. Haiitu npyroii 6asuc
CHCTEMBI U BBIPA3HUTh OCTABIIUECS BEKTOPHI Yepe3
HOBBIH Oa3uc.
1) al=(3;2;0;1), a2=(-1;-1;-2;4), a3=(0;4;0;0),
a4=(2;0;0;1), a5=(1,0;0;0)
2) al=(3;3;3;3), a2=(4;4:4,6), a3=(6,6;6;2),
ad4=(7;7;7;1), a5=(0,0;0;9)
3) al=(1;1;1;-1), a2=(1;1;-1;0), a3=(-1;-1;1;1),
a4=(0;0;1;1), a5=(2;2,0;0)
4) al=(0;1;-1), a2=(3;2;1), a3=(2;0;1), ad=(-2;-2;-2),
a5=(1;0;1)

Bapnant 35 Nup.k.p. -1-2
Haittu 6a3uc cucTeMbl BEKTOPOB U BBIPA3HUTh
OCTaBIIIMECs BEKTOPHI uepe3 Hero. Halitu apyroii 6a3uc
CHCTEMBI U BBIPa3HUTh OCTABIIHECS BEKTOPHI Yepe3
HOBBII 0a3uc.
1) al=(2;2;2;2), a2=(2;0;1;-1), a3=(0;-1;2;3), a4=(1;3;-
3;3), a5=(1;-1;2;0)
2) al=(4;0;0,0), a2=(1;4,0,0), a3=(1;1;4;4;),
a4=(0;0;0;4), a5=(0;0;4;1)
3) al=(1;1;1;1), a2=(1;0;1;0), a3=(-1;-1;-1;-1),
a4=(0;1;0;1), a5=(-1;0;-1;0)
4) al=(3;2;1), a2=(1;2;3), a3=(2;3;1), a4=(2;1;3),
a5=(0;0;1)

Bapnant 36 HUup.k.p. -1-2
Haiitu 6a3uc cucteMbl BEKTOPOB U BBIPA3UTh
OCTaBIIMECs BEKTOPHI Yepe3 Hero. Haiitu apyroii 6azuc
CHCTEMBI U BEIPA3HUTh OCTABIIHECS BEKTOPHI 4epe3
HOBBII 0a3uc.
1) al=(1;-1;2;0), a2=(2;0;1;-1), a3=(1;1;-1;1),
a4=(1;0;1;0), a5=(1;0;-1;0)
2) al=(3;0;0;3), a2=(3;1;3;1), a3=(1;3;1;3),
a4=(0;1;0;3),
a5=(3;0;1;0)
3) al=(4;6;8;2), a2=(0;2;0;2), a3=(-2;0;-2;-0),
a4=(2;0;2;0), a5=(2;4,6;8)
4) al=(3;0;1), a2=(2;0;1), a3=(4;0;1), a4=(5;0;1),
a5=(6;0;1)

Bapuant 37 Hup.k.p. —1-2
Haiitu 6a3uc cucTeMbl BEKTOPOB U BBIPA3UTh
OCTAaBIIMECS BEKTOPHI yepe3 Hero. Haiitu apyroii 6asuc
CHCTEMBI U BBIPA3UTh OCTABIINECS BEKTOPHI Yepe3
HOBBII 0a3uc.
1) al=(2;0;1;0), a2=(0;1;0;1), a3=(1;1;0;0), a4=(0;0;-1;-
1), a5=(1;1;-1;-1)
2) al=(3;3;0;3), a2=(5;6;7;8), a3 =(4;5;6;7),
a4=(3;4:5;6),
a5=(6;7;8;9)
3) al=(-2;1;0;1), a2=(1;2;0;0), a3=(0;1;2;2),
ad4=(2;2;2;1), a5=(-2;-1;-2;0)
4) al=(0;0;1), a2=(9;8;7), a3=(-9;-8;-4), a4=(0,0;3),
a5=(6;0;1)

BapuanT 38 Aup.k.p. —-1-2
Haiitu 6a3uc cucTeMBl BEKTOPOB U BBIPA3HUTh
OCTaBIIIHECs BEKTOPHI uyepe3 Hero. Haiitu npyroit 6a3uc
CHCTEMBI U BEIPA3HUTh OCTABIIHECS BEKTOPHI Yepe3
HOBBIH Oa3uc.
1) al=(-1;0;-1;0), a2=(0;1;0;1), a3=(-1;-1;-1;-1),
a4=(1;0;1;0), a5=(1;1;1;1)
2) al=(3;2;1;0), a2=(4;3;2;1), a3=(5;4;3;2),
a4=(6;5:4;3), a5=(7;6;5;4)
3) al=(2;1;2;3), a2=(2;1;-1;-1), a3=(3;2;1;0),
a4=(0;2;1;0), a5=(2;1;1;0)
4) al=(0;0;1), a2=(3;1;2), a3=(2;3;1), a4=(2;1;3),
a5=(3;2;1)

Bapnant 39 HUua.k.p. -1-2
Hatitu 6a3mc cucteMsl BEKTOPOB U BHIPA3UTh
OCTaBIIIHMECS BEKTOPHI uepe3 Hero. Haiftu apyroii 6azuc
CHCTEMBI U BBIPA3HUTh OCTABIINECS BEKTOPHI Yepe3
HOBBII 0a3uc.
1) al=(-1;1;0;3), a2=(-1;0;-2;0), a3=(3;-2;0;1), a4=(2;-
3;1;1), a5=(0;0,0;-3)
2) al=(4;-5;-4;2), a2=(-4;3;0;-3), a3=(0,0;-4;1),
a4=(0;0,0;1), a5=(4;-4;4;-4)
3) al=(3;6;0;0), a2=(-3;-6;0;9), a3=(0;3;0;-9), a4=(9;3;-
3;-3), a5=(0;-3;6;0)
4) al=(1;-1;2), a2=(2;1;0), a3=(1;3;-2), a4=(3;2;0),
a5=(-1;-1;0)

Bapunant 40 HNup.k.p. -1-2
Haiitu 6a3uc ciucteMbl BEKTOPOB U BEIPA3UTh
OCTaBIIIMECs BEKTOPHI uepe3 Hero. Haiitu npyroii 6a3uc
CHCTEMBI U BBIPA3HUTh OCTABIIHECS BEKTOPHI 4epe3
HOBBIIA Oa3uc.
1) al=(1;0;-3;-3), a2=(2;-1;0;-4), a3=(-2;0;0;-1),
ad=(4;4;4;4), a5=(-2;-2;-2;0)
2) al=(0;1;0;1), a2=(0;0;2;0), a3=(1;1;1;1), ad=(-1;-1;-
1;-1), a5=(2;0;0;2)
3) al=(4;3;2;2), a2=(3;2;1;0), a3=(2;1;0;3),
ad4=(1;4:4:3),
a5=(-5;-5;-5;-5)
4) al=(6;0;0), a2=(0;6;0), a3=(0;0;6), a4=(6;6;0),
a5=(6;0;6)




Ouenounoe cpeacrso 11
KonTpoubnas pabora Ne2.1

1 kype, Konmponwvnasa paooma Ne3

Bapuanr 1

1\ 6
1. Beruuciure 1- 5i)2 (m) i ﬂ _

2. Halinute K.4. Z, yZOBJIETBOPSAIOLIEE YPAaBHEHUIO
(2-2)(4-3i)—iz(3+2i) =1+6i

3. Haiigute Bce K.4., yAOBIETBOPSIOLIUE YCIOBUIO
|z|-3z=-4+12i.

4. Beruucnute, NOJIb3ySICh TPUTOHOMETPHUECKON
(hopMOit KOMIUIEKCHOTO YHCIIa

(-1-i/3)®
(=2 + 2i)°
5. Berumciute 1 u300pa3suTe KOPHU HA YSPTEKE

3-i3

1 kype, Konmponvnaa paooma Ne3

Bapuant 2

1. Berunciure w
2—1i

2. Haiinute k.4. Z, yAOBIETBOPSAIOIIEE YPABHEHUIO
(+2)(4—3i) + 2(3— 2i) =1+ 6i

3. Haiigute Bce K.4., yAOBIETBOPSIOLINE YCIOBUIO
| z| -5z =-10+20i.

4. Beruucnure, mojib3ysch TPUTOHOMETPUIECKON
(hopMOii KOMITJICKCHOTO YHCiia

(-1-i/3)™
(-2+2i)°
5. Beruucnute u n300pa3ute KOPHU Ha YepTEXKE
1+i/3
1-i

+ (16 -3i) -

4

1-1
1 kype, Konmponvnas pavoma Ne3
Bapuanr 3
2+i 5T AN2 A oy
1. Beruncnute —+(3-2i)*-(3-i)-
(1-i)°

2. HaliguTe K.4. Z, y10BIETBOPSIOLIEE YPABHEHUIO
(7 +30)i + 2(3— 2i)(3—2i) = 2 +5i

3. HaiiguTte Bce K.4., yAOBIETBOPSIOUIUE YCIOBHIO
|z| -2z =-3-6i.

4. BpluuciauTe noib3ysicb TPUTOHOMETPUUECKON
(hopMOit KOMIUIEKCHOTO YHCIIa

(/3 +i)2
(~1+i)™

5.Beruncnure 1 n300pa3uTe KOPHU Ha YepTexKe

5/1—h/§
1+i

OueHouHoe cpeacTBo 12
KonTtpoubnasi padora Ne2.2

3aganue. [Ipusecmu mampuyy K OUA2OHANLHOMY GUOY C NOMOUBIO TUHEUHO20

onepamopa. Ykazamoe 6a3zuc, 8 KOmopom 0aHHAs MAMpuya umeem OUa2oHAIbHbILU

8UO0.




2 3 0 1 3 0
L o1 1 ) 0 1 -3
0 2 0 0 -2 2
58 0 2 5 0
S " 0 -1 3
0 4 2 0 1 1
(250) (2—4{])
0 -1 2 0 -1 1
> o 4 1 > 0 8 1
4 7 0 6 -1 0
;o -1 1 g 0 -1 -3
0 -8 1 0 -1 1
(53{]) (3—40)
0 1 -2 0 1 —4
. 10.
’ 0 -6 2 "o 3 2

OuenouHoe cpeactso 13
NuauBuayanbHoe noMamiHee 3aganmne Ne2.1

3ananue 1. Havumu mampuyy auneiinoco onepamopa @, npu Komopom oasuc ()

nepexooum 6 baszuc (b).

(@, = (1,0,1) (b, = (1,1,1)
1. (@):ya;=(0,1I) (b):4b, = (1,2,3)
@z = (1,1,0) bs = (3,1,1)
(@, = (3,1,1) (b, = (1,1,1)
2. (a):15a, =(1,3,1) (b):4b, = (1,1,0)
@ = (0,01) (b = (1,0,0)
(@, = (1,3,5) (b, = (0,1,3)
3. (@):4a, =(2,22) (b):4b, = (1,3,0)
a; = (1,01) b; = (3,0,1)
(@, = (—1,1,1) b, = (7,0,7)
4. (@):{a@,=(1,-1L1) (b):{ b, =(1,1,0)
[ @ =(1,1,0) b, = (0,-1,7)




a, = (3,1,2) (b, = (3,2,1)
5. (a):ya,=(2,0,3) (b):4b, = (1,2,3)
a; = (0,1,3) bs = (2,1,2)
I"al = (4J2J{]] rIEI = {:11'110)
6. (@):{a,=(0,12) (b):4b, = (1,1,3)
[z = (3,0,3) b, = (5,1,1)
(d@, = (2,34) (b, = (3,1,0)
7. (@):{a, = (4,0,5) (b): 4 b, = (4,0,2)
(23 = (0,5,6) (b5 = (0,2,4)
(@, = (3,6,9) (b, = (0,3,2)
8. (a):ya,=(9,01) (b):4b, = (3,0,2)
;= (0,1,3) b, = (1,1,3)
I"al = (21]-!1] rIEI = (1,1,3)
9. (@):94,=(1,0,1) (b):4b, = (7,0,1)
@z = (1,1,0) (bs = (1,7,0)
(@, = (1,7,7) (b, = (5,1,5)
10. (a):4a=717)  (b):4b, = (5,0,1)
.as = (0,0,7) bs = (0,0,5)
(@, = (3,1,3) (b, = (1,0,0)
11. (a):4a@=(0,50)  (b):4b, = (0,0,5)
(@2 =(0,0,1) (b = (1,1,0)
I"al = (Syﬁr?) I"El - {:31015J
12. (a):1@,= (7,07 (b):{b, = (5,0,6)
(5 = (0,1,0) \b; = (0,6,0)
(@, = (4,1,0) (b, =(7,1,3)
13. (a):4a; =(0,15) (b):4b, = (0,3,1)
az = (5,0,6) (b5 = (8,0,8)
(@, = (6,2,5) (b, =(8,—1,0)
14. (a):{a,=1(3,0,8) (b):4 b, =(0,1,1)
(s = (8,2,3) by = (—1,3,-1)

a, = (8,9,0) b, =(3,8-1)
15.(a):y@2 = (0,1, —1)  (B):4b, = (-2,1,6)
a

2 = (6,09) by = (4,0,0)



a, = (1,0,3) b, =(2,03)
16. (@): 4@, = (3,1,4) (b): b, = (3,4,0)
a3 = (4,2,0) b, = (0,8,1)
(@, = (1,5,6) (b, = (3,3,1)
17. (a): § @, = (6,1,0) (b): b, = (0,3,1)
a3 = (0,1,7) s = (3,0,2)
(a@, = (7,7,1) (b, = (1,1,1)
18. (a): @, = (0,8,8) (b):4b, = (1,2,3)
(a3 = (2,1,0) b = (3,1,1)
(@, = (1,0,1) b, = (1,0,0)
19. (a): 4@, = (0,1,1) (b): 4b, = (0,0,5)
a3 = (1,1,0) b, = (1,1,0)
(@, =(8,9,0) b, = (1,1,1)
20. (@): 4@, =(0,1,—-1)  (b):4{h, = (1,2,3)
L ;= (6,09) b; = (3,1,1)
(b, = (3,3,1) b, = (1,0,0)
21. (a): { b, = (0,3,1) (b): b, = (0,0,5)
b, = (3,0,2) b; = (1,1,0)
(@, = (1,0,1) (b = (1,1,1)
22. (a):ya, = (0,1,1) (b):9b, = (1,1,0)
a3 = (1,1,0) b = (1,0,0)
(@, = (1,3,5) ( by =(7,07)
23.(a): 1G> =(222)  (b):{ b, =(1,1,0)
@3 = (1,0,1) \b; = (0,—1,7)
(@, = (3,69) (b, =(3,2,1)
24. (a): ya@, = (9,0,1) (b):9b, = (1,2,3)
a3 =(0,1,3) \b; = (2,1,2)
(@, = (1,0,1) (b, = (1,1,1)
25. (a):{@, = (0,1,1) (b):4b, = (1,2,3)
(a3 = (1,1,0) b = (3,1,1)
(@, = (1,0,1) by = (1,1,1)
26. (t’l]: a4, = [:0,1,1] (bj I Ez = (11213)
[@; = (1,1,0) b, = (3,1,1)



27. (a):

28. (a):

29. (a):

30. (a):

31. (a):

32. (a):

33. (a):

34. (a):

35. (a):

36. (a):

37. (a):

i

]|
b3

|

Lt
-
=

L
—t

i

]|
3
N
‘D
=

[y
L

(@, = (7,7,1)
a? = (01818)
(@ = (2,1,0)

i

(@, = (1,5,6)
a? = (6111{])
(@ =(0,1,7)

i

b, = (3,1,0)
(b): {Ez = (4,0,2)
b, = (0,2,4)
b, = (1,0,0)
(b): {Ez = (0,0,5)
b, = (1,1,0)
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L
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(b):4 b, =(—2,1,6)

(b):{ b, =(0,1,1)

():{b, = (0,3,1)
a‘Eg = (8,0,8)
b, = (3,0,5)
(b):4b, = (5,0,6)
\‘Eg = (0,6,0)
E_Jl = (1,0,0)
(b):4b, = (0,0,5)
Eg = (1,1,0)



a, = (1,0,3) b, =(1,1,3)
38. (a): 4@, = (3,1,4) (b):4b, = (7,0,1)
a3 = (4,2,0) b, = (1,7,0)
(@, =(8,9,0) b, = (0,3,2)
39. {:ﬂ]: \ az = (0111_1] (bj EQ = {:BJ{]JZJ
L ;= (6,09) b, = (1,1,3)
(@, = (6,2,5) b, = (3,1,0)
40. (a):{ @, = (3,0,8) (b):4b, = (4,0,2)
a3 = (8,2,3) b, = (0,2,4)

3amanue 2. [lpusecmu mampuyy K OUA2OHAILHOM) 8UOY C NOMOWDBIO TUHEUHO20

onepamopa. Ykazame 6a3zuc, 8 KOmopom 0aHHAs MAMPUYA umeem OUA2OHAIbHbILL

8uUO0.
2 3 0 1 3 0
1. 0 1 1 2 0 1 -3
0 2 0 0o -2 2
5 8 0 2 5 0
3 0 1 3 4 0 -1 3
0 4 2 0 1 1
(2 5 {]) (2 —4 'D)
0 -1 2 0 -1 1
5. 6.
0o 4 1 0 8 1
4 7 0 6 —1 0
7 0 -1 -1 8. 0 -1 -3
0 -8 1 0 -1 1
(5 3 0 ) (3 —4 0 )
0 1 -2 0o 1 -4
. 10.
d 0 -6 2 0 0 -3 2



|

1

-2 0
1
12 2

-1
0
0

+

|

0 0
1 3
-2 3

(1
17. 5
0

8
1
2

-1

3
1
4

|

1 0
-1 3

-5 0
-3
6

3

o
.

|

1 0
-1 3

-4 0
-2

3
6

.

0
0
-2 6

3
1

3
5
8



3 30 3 80
33, |8 1 0 4 |3 10
2 6 1 2 5 1
3 40 3 4 0
35 |6 1 0 6 |6 1 0
2 5 1 3 -2 6
3 -6 0 3 2 0
37 (=4 1 0 8. |12 1 0
2 2 2 1 -1 2
3 -8 0 3 -3 0
9. |73 L0 4. (8 1 1
-1 3 3 4 2 2

3amanue 3. /lpusecmu keaopamuunyo popmy K OUa2OHAILHOMY 8UOY.
1 f(x,y,2) =x? +y?—2xy+ 6yz
2. f(x,y,2) =x* +y?+ 2z% + 2yz
3. flx,y,2) =x* +z" +4xy + 2xz
4. f(x,y,2z) = x* +3y* —z? — 2xy + 6xz
5. f(x,y,2) = 2x* —y* +zZ + 4xy — 2yz
6. f(x,y,2) =x? +y?+ 8xy— 2yz
7.f(x,y,2) = x* — 2z — 2xz + 6yz
8. f(x,y,2) =x* +3y* +z? — 2xy — 6xz
9. f(x,v,z) =x* +y*+2z% — 2xy — 4xz
10. f(x,y,z) =y*+z? +6xy+ 6yz
11. f(x,y,z) =x*+y?+z? — 2xy+ 6yz
12. f(x,y,2z) = 2x*+ 3z* — 2xz + 6yz
13. f(x,y,z) = 4x* + 2> — 2xy + 2xz
14. f(x,y,z) =x> —y?+z? 4+ 2xy + 4yz
15. f(x,y,z) =2y*+ z* — 2xz + 6yz
16. f(x,v,z) =3x*+y?+ 2xy+ 2yz
17. f(x,y,2) = x* — 2xy + 16xz



18.
19.
20.
21.
22,
23.
24,
25,
26.
217,
28.
29.
30.
31.
32,
33.
34.
35.
36.
37.
38.
39.
40.

flx,y,2) = x? +J’2 +z2 4 byz
fl,y,z) =x*+2y*+z° + 4xy
f(x,v,z) =x* —5z> — 2xz

fx,y,2) =y +2z* —8yz

flx,y,2z) =x>+3y*+z% —10xz + 2yz
flx,y,2z) = xZ -|-}f2 +z2 — 2xy
flx,y,2z) =x*—2y*+z% — 2xy+ 6yz
flx,y,2z) =3x2+y*+z2 4+ 2xy+ 2yz
flx,y,2) =v*+3z> —4xy + 6yz
flx,y,2) =x* —2xy+ 6yz
flx,y,z)=x*+y?+ 14yz

flx,y,2) =x* + 5y? — 24xy + 2yz
f(x,y,2) =2y?+ z? + 6xy — 8yz
flx,y,z)=x*+y*+4z? — 2xz+ 6yz
flx,v,z) =x% + 52>+ 2xy + 14yz
flx,y,2) =x% —2xy+ 4xz — 6yz
flx,y,z) =—Tx*+z% +2xy+ 4yz
flx,v,2) =—x*+y*+2z>+2xy + 2xz
f(x,y,2) = —y?+2z> —2xy—18xz
f,y,z) = —3x* +y*+ 2% + 6xz
flx,v,2) =x>+5y*+z* — 2xy+ 6yz
flx,y,2) =2x*+y* -3z + 6xy + 6yzZ

flx,y,z)=x*—y*+ 2>+ 12xz + 6yz

OuenouHoe cpeacrTso 15
NuauBuayajabHOe 1oMalIHee 3aqanue Ne2.2



3 kypc
BapuanTt 1
1. Haiitu opToroHanbHbIi 0a3uc TUHEHHOM
000JI0YKH BEKTOPOB.

a1=(1,0,0), a2=(-1,1,0), a3=(0,1,1)

2. Bexrop x B 6asuce {a,,a,, a, }umeer

KonTtposbnas padora

koopauHatel (1,2,3). Haitnure matpuiry
nepexoja ot 6asuca {a,,a,,a, }x 6asucy

{b,,b,,b,} n xoopauHaTh BekTOpa X B Oasuce

3 Kypc
BapuanT 2
1. HaiiTu opToroHaiabHbIi 0a3uC JMHEHHON
000JI0YKH BEKTOPOB.

a1=(1,3,0), a2=(5,5,1), as=(7,1,-9)

2. BexkTop x B 6asuce {a,,a,,a, yumeer

KonTposbnast padora

koopaunartsl (1,2,3). Haiigure matpuiry
nepexoja ot 6asuca {a,,a,,a, }x 6asucy

{b,,b,,b,} n xooprunaTs BekTOpa X B Oasuce

a, =(1,1,0) b, =(10)
{b,,b,,b.}, ecm <a, =(0,11), b, =(110)
a; =(101) b, =(0,11)
3kypc Kounrpoabnas padora
Bapuant 3

1. HaiiTu opToroHaiabHbli 0a3uc JTUHEHHON
000JI0YKH BEKTOPOB.

a1=(2,2,2), a2=(1,-1,6), a3=(3,1,2)

2. Bexrop x B 6azuce {a,,a,, a, yumeer
koopauHartsl (1,2,3). Haitnure maTtpuity
nepexoja ot 6asuca {a,,a,,a, }x 6azucy

{b,,b,,b,} n xoopauHaTH BekTOpa X B Oa3uce

a, = (1,0,0) b, =(1,01)
{b,,b,,b.}, ecm <@, =(011), <b, =(110)
a; =(111) b, =(0,11)
3kypc KonTposbHas padora
Bapuanr 4

1. HaiiTu opToroHaibHbIi 0a3uC JTUHEHHON
000JI0YKH BEKTOPOB.

a1=(3,-1,-1), a2=(2,0,-5), a3=(1,3,0)

2. Bekrop x B 6azuce {a,,a,, a, }umeer
koopauHatsl (1,2,3). Haitnure matpuity
nepexoja ot 6asuca {a,,a,,a, }x 6asucy

{b,,b,,b,} n xoopruHaTHI BekTOpa X B Oasuce

a, =(1,1,0) b, = (1,0,0)
{b,,b,,b.}, ecm <a, =(0,11), b, =(0,1,0)
a; =(101) b, =(0,0,1)
3kypc Kourpoabnas padora
Bapuanr S

1. HaliTi opToroHaibHbIi 0a3uc TUHEHHON
000JI0YKH BEKTOPOB.

a1=(1,0,0), a>=(-1,1,0), a3=(0,1,1)

2. Bexrop x B 6azuce {a,,a,, a, yumeer
koopauHartsl (1,2,3). Haitnure matpuiry
nepexona ot 6asuca {a,, a,,a, }x 6azucy

{b,,b,,b,} n xoopauHaTHI BekTOpa X B Oa3uce

a, =(10) (b =(L0))
{b,,b,,b,}, ecmnt {a, =(011), 1b, = (110)
a, =101 |b, =(011)

a, =(0,1,0) b, =(101)
{b,,b,,b.}, ecm <a, =(0,11), b, =(110)
a; =(1,0,0) b, =(0,11)
3kypc KonTpoasnas paGora
Bapuanr 6

1. HaliTi opToroHaibHbIi 0a3ucC TUHEHHON
000JI0YKH BEKTOPOB.

a1=(1,3,0), a2=(5,5,1), as=(7,1,-9)

2. Bekrop x B 6asuce {a,,a,,a, }umeer
koopauHatsl (1,2,3). Haitnure matpuity
nepexona ot 6asuca {a,, a,,a, }k 6azucy

{b,,b,,b,} n xoopruHaTHI BekTOpa X B Oa3uce

a, =(100) (b =101
{b,,b,.b,}, ecnm {a, = (041), {b, = (11,0)
a, =1l b, =(01))




3 kypc
Bapuant 7
1. Haiitu opToroHanbHbIi 0a3uc TUHEHHOIM
000JI0YKH BEKTOPOB.

a1=(2,2,2), a2=(1,-1,6), a3=(3,1,2)

2. Bexrop x B 6asuce {a,,a,, a, }umeer

KonTposbnas padora

koopauHatel (1,2,3). Haitnure matpuiry
nepexoja ot Oasuca {a,,a,,a, }x 6asucy

{b,,b,,b,} n xooprunaTs BekTOpa X B Oasuce

3 Kypc
BapuanTt 8
1. HaiiTu opToroHaibHbIi 0a3uC JTMHEHHON
000JI0YKH BEKTOPOB.

a1=(3,-1,-1), a2=(2,0,-5), a3=(1,3,0)

2. Bexrop x B 6asuce {a,,a,,a, }umeer

KonTposbnast padora

koopaunartsl (1,2,3). Haiigure matpuiry
nepexoja ot 6asuca {a,,a,,a, }x 6asucy

{b,,b,,b,} n xooprunaTs BekTOpa X B Oasuce

a, =(1,1,0) b, = (1,0,0)
{b,,b,,b.}, ecm <a, =(0,11), b, =(0,1,0)
a; =(101) b, =(0,0,1)
3kypc Kounrpoabnas padora
Bapuant 9

1. HaiiTu opToroHaiabHbli 0a3uc JTUHEHHON
000JI0YKH BEKTOPOB.

a1=(1,0,0), a2=(-1,1,0), a3=(0,1,1)

2. Bexrop x B 6azuce {a,,a,, a, yumeer
koopauHartsl (1,2,3). Haitnure matpuity
nepexoza ot 6asuca {a,,a,,a, }x 6asucy

{b,,b,,b,} n xoopauHaTH BekTOpa X B Oa3uce

a, =(0,1,0) b, =(1,01)
{b,,b,,b.}, ecim <a, =(0,11), b, =(110)
a, =(1,0,0) b, =(0,11)
3kypc KonTpossnas paGora
Bapuant 10

1. HaliTu opToroHaibHbIi 0a3uC JTUHEHHON
000JI0YKH BEKTOPOB.

a1=(1,3,0), a2=(5,5,1), as=(7,1,-9)

2. Bekrop x B 6azuce {a,,a,,a, }umeer
koopauHatsl (1,2,3). Haitnure matpuity
nepexoja ot 6asuca {a,,a,,a, }x 6asucy

{b,,b,,b,} n xoopruHaTHI BekTOpa X B Oasuce

a, =(1,1,0) b, =(101)
{b,,b,,b.}, ecm <a, =(0,11), b, =(110)
a; =(101) b, =(0,11)
3kypc Kourpoabnas padora
Bapmuanr 11

1. HaliTi opToroHaibHbIi 0a3uc TUHEHHON
000JI0YKH BEKTOPOB.

a1=(2,2,2), a2=(1,-1,6), a3=(3,1,2)

2. Bexrop x B 6azuce {a,,a,, a, yumeer
koopauHartsl (1,2,3). Haitnure matpuity
nepexona ot 6asuca {a,, a,,a, }x 6azucy

{b,,b,,b,} n xoopauHaTHI BekTOpa X B Oa3uce

a, =(110) (b, =(10,0)
{b,,b,.b,}, ecnm {a, = (011), b, =(0,1,0)
a, =101 |b,=(00y)

a, =(1,0,0) b, =(1,01)
{b,,b,,b.}, ecm <a, =(011), <b, =(110)
a; =111 b, =(0,11)
3kypc KonTpoasnas padora
Bapmuanr 12

1. HaliTi opToroHaiabHbIN 0a3uC TUHEHHON
000JI0YKH BEKTOPOB.

a1=(3,-1,-1), a2=(2,0,-5), a3=(1,3,0)

2. Bekrop x B 6azuce {a,,a,, a, }umeer
koopauHatsl (1,2,3). Haitnure matpuity
nepexona ot 6asuca {a,, a,,a, }k 6azucy

{b,,b,,b,} n xoopruHaTHI BekTOpa X B Oa3uce

a, =(010) (b =(101)
{b,,b,.b,}, ecnm {a, = (011), {b, = (110)
a, =(100) |b, =(01))




3kypc Konrpoasnas padora
BapuanTt 13

1. Haiitu opToroHanbHbIi 0a3uc TUHEHHOM
000JI0YKH BEKTOPOB.

a1=(1,0,0), a2=(-1,1,0), a3=(0,1,1)

2. Bexrop x B 6asuce {a,,a,, a, }umeer
koopauHatel (1,2,3). Haitnure matpuiry
nepexoja ot Oasuca {a,,a,,a, }x 6asucy

{b,,b,,b,} n xoopauHaTh BekTOpa X B Oasuce

3kypc KonTpouasHas padora
Bapuanr 14

1. HaiiTu opToroHaibHbIi 0a3uC JTMHEHHON
000JI04YKH BEKTOPOB.

a1=(1,3,0), a2=(5,5,1), as=(7,1,-9)

2. BexkTop x B 6asuce {a,,a,,a, yumeer
koopaunartsl (1,2,3). Haiigure matpuiry
nepexoja ot 6asuca {a,,a,,a, }x 6asucy

{b,,b,,b,} n xooprunaTs BekTOpa X B Oasuce

a, =(1,1,0) b, =(10)
{b,,b,,b.}, ecm <a, =(0,11), b, =(110)
a; =(101) b, =(0,11)
3kypc Kounrpoabnas padora
Bapuanrt 15

1. Haiitu oproroHajibHbIi 0azuc TMHEHHON
000JI0YKH BEKTOPOB.

a1=(2,2,2), a2=(1,-1,6), a3=(3,1,2)

2. Bexrop x B 6azuce {a,,a,, a, yumeer
koopauHartsl (1,2,3). Haitnure matpuity
nepexoja ot 6asuca {a,,a,,a, }x 6azucy

{b,,b,,b,} n xoopauHaTHI BekTOpa X B Oa3uce

a, = (1,0,0) b, =(1,01)
{b,,b,,b.}, ecm <@, =(011), <b, =(110)
a; =(111) b, =(0,11)
3kypc KonTpossnas paGora
BapuanTt 16

1. HaiiTu opToroHaibHbIi 0a3uC JTUHEHHON
000JI0YKH BEKTOPOB.

a1=(3,-1,-1), a2=(2,0,-5), a3=(1,3,0)

2. Bekrop x B 6azuce {a,,a,, a, }umeer
koopauHatsl (1,2,3). Haitnure matpuity
nepexoja ot 6asuca {a,,a,,a, }x 6asucy

{b,,b,,b,} n xoopruHaTHI BekTOpa X B Oasuce

a, =(1,1,0) b, = (1,0,0)
{b,,b,,b.}, ecm <a, =(0,11), b, =(0,1,0)
a; =(101) b, =(0,0,1)
3kypc Kourpoabnas padora
Bapuant 17

1. HaliTi opToroHaibHbIi 0a3uc TUHEHHON
000JI0YKH BEKTOPOB.

a1=(1,0,0), a>=(-1,1,0), a3=(0,1,1)

2. Bexrop x B 6azuce {a,,a,, a, yumeer
koopauHartsl (1,2,3). Haitnure matpuiry
nepexona ot 6asuca {a,, a,,a, }x 6azucy

{b,,b,,b,} n xoopauHaTHI BekTOpa X B Oa3uce

a, =(10) (b =(L0))
{b,,b,,b,}, ecmnt {a, =(011), 1b, = (110)
a, =101 |b, =(011)

a, =(0,1,0) b, =(101)
{b,,b,,b.}, ecm <a, =(0,11), b, =(110)
a; =(1,0,0) b, =(0,11)
3kypc KonTpoasnas paGora
Bapuanr 18

1. HaliTi opToroHaibHbIN 0a3uC TUHEHHON
000JI0YKH BEKTOPOB.

a1=(1,3,0), a2=(5,5,1), as=(7,1,-9)

2. Bekrop x B 6asuce {a,,a,,a, }umeer
koopauHatsl (1,2,3). Haitnure matpuity
nepexona ot 6asuca {a,, a,,a, }k 6azucy

{b,,b,,b,} n xoopruHaTHI BekTOpa X B Oa3uce

a, =(100) (b =101
{b,,b,.b,}, ecnm {a, = (041), {b, = (11,0)
a, =1l b, =(01))




3kypc Konrpoasnas padora
Bapuant 19

1. Haiitu opToroHanbHbIi 0a3uc TUHEHHOM
000JI0YKH BEKTOPOB.

a1=(2,2,2), a2=(1,-1,6), a3=(3,1,2)

2. Bexrop x B 6asuce {a,,a,, a, }umeer
koopauHatsl (1,2,3). Haiigure matpuiry
nepexoja ot Oasuca {a,,a,,a, }x 6asucy

{b,,b,,b,} n xoopauHaTh BekTOpa X B Oasuce

3kypc KonTpoisHas padora
Bapuanr 20

1. Haiitu oproroHaibHbIi 0azuc TMHEHHON
000JI04YKH BEKTOPOB.

a1=(3,-1,-1), a2=(2,0,-5), a3=(1,3,0)

2. Bexrop x B 6asuce {a,,a,, a, }umeer
koopaunartsl (1,2,3). Haiigure matpuiry
nepexoja ot 6asuca {a,,a,,a, }x 6asucy

{b,,b,,b,} n xoopruHaTHI BekTOpa X B Oasuce

a, =(1,1,0) b, = (1,0,0)
{b,,b,,b.}, ecm <a, =(0,11), b, =(0,1,0)
a; =(101) b, =(0,0,1)
3kypc Kounrpoabnas padora
BapuanT 21

1. HaiiTu opToroHaiabHbli 0a3uc JTUHEHHON
000JI0YKH BEKTOPOB.

a1=(1,0,0), a>=(-1,1,0), a3=(0,1,1)

2. Bexrop x B 6azuce {a,,a,, a, }umeer
koopauHartsl (1,2,3). Haitnure matpuity
nepexoja ot 6asuca {a,,a,,a, }x 6azucy

{b,,b,,b,} n xoopauHaTH BekTOpa X B Oa3uce

a, =(0,1,0) b, =(1,01)
{b,,b,,b.}, ecim <a, =(0,11), b, =(110)
a, =(1,0,0) b, =(0,11)
3kypc KonTpossnas paGora
Bapuanr 22

1. HaiiTu opToroHaibHbIi 0a3uC JTUHEHHON
000JI0YKH BEKTOPOB.

a1=(1,3,0), a2=(5,5,1), a3=(7,1,-9)

2. Bekrop x B 6azuce {a,,a,,a, }umeer
koopauHartsl (1,2,3). Haitnure matpuity
nepexoja ot 6asuca {a,,a,,a, }x 6asucy

{b,,b,,b,} n xoopruHaTHI BekTOpa X B Oasuce

a, =(1,1,0) b, =(101)
{b,,b,,b.}, ecm <a, =(0,11), b, =(110)
a; =(101) b, =(0,11)
3kypc Kourpoabnas padora
Bapuanr 23

1. Haiitu oproroHayibHbIi 0azuc TMHEHHON
000JI0YKH BEKTOPOB.

a1=(2,2,2), a2=(1,-1,6), a3=(3,1,2)

2. Bexrop x B 6azuce {a,,a,, a, yumeer
koopauHartsl (1,2,3). Haitnure matpuiry
nepexona ot 6asuca {a,, a,,a, }x 6azucy

{b,,b,,b,} n xoopauHaTHI BekTOpa X B Oa3uce

a, =(110) (b, =(10,0)
{b,,b,.b,}, ecnm {a, = (011), b, =(0,1,0)
a, =101 |b,=(00y)

a, =(1,0,0) b, =(1,01)
{b,,b,,b.}, ecm <a, =(011), <b, =(110)

a; =111 b, =(0,11)
3kypc KonTpoasnas paGora
Bapmuanr 24

1. HaliTi opToroHaibHbIi 0a3ucC TUHEHHON
000JI0YKH BEKTOPOB.

a1=(3,-1,-1), a2=(2,0,-5), a3=(1,3,0)

2. Bexrop x B 6asuce {a,,a,, a, }umeer
koopauHatsl (1,2,3). Haitnure matpuity
nepexona ot 6asuca {a,, a,,a, }k 6azucy

{b,,b,,b,} n xoopruHaTHI BekTOpa X B Oa3uce

a, =(010) (b =(101)
{b,,b,.b,}, ecnm {a, = (011), {b, = (110)
a, =(100) |b, =(01))




3kypc Konrpoabsnas padora
Bapuanrt 25

1. Haiitu opToroHanbHbIi 0a3uc TUHEHHOM
000JI0YKH BEKTOPOB.

a1=(1,0,0), a2=(-1,1,0), a3=(0,1,1)

2. Bexrop x B 6asuce {a,,a,, a, }umeer
koopauHatel (1,2,3). Haitnure matpuiry
nepexoja ot Oasuca {a,,a,,a, }x 6asucy

{b,,b,,b,} n xoopauHaTh BekTOpa X B Oasuce

3kypc KonTpouasHas padora
BapuanT 26

1. HaliTu opTOroHaabHbIi 0a3UC JIMHEHHON
000JI0YKH BEKTOPOB.

a1=(1,3,0), a2=(5,5,1), as=(7,1,-9)

2. BexkTop x B 6asuce {a,,a,,a, yumeer

koopaunartsl (1,2,3). Haiigure matpuiry
nepexoja ot 6asuca {a,,a,,a, }x 6asucy

{b,,b,,b,} n xooprunaTs BekTOpa X B Oasuce

a, =(1,1,0) b, =(10)
{b,,b,,b.}, ecm <a, =(0,11), b, =(110)
a; =(101) b, =(0,11)
3kypc Kounrpoabnas padora
Bapuant 27

1. HaiiTu opToroHaiabHbli 0a3uc JTUHEHHON
000JI0YKH BEKTOPOB.

a1=(2,2,2), a2=(1,-1,6), a3=(3,1,2)

2. Bexrop x B 6azuce {a,,a,, a, yumeer
koopauHartsl (1,2,3). Haitnure matpuity
nepexoja ot 6asuca {a,,a,,a, }x 6azucy

{b,,b,,b,} n xoopauHaTH BekTOpa X B Oa3uce

a, = (1,0,0) b, =(1,01)
{b,,b,,b.}, ecm <@, =(011), <b, =(110)
a; =(111) b, =(0,11)
3kypc KonTposbnas padora
BapuanT 28

1. HaliTu opToroHaiabHbIi 0a3ucC JTUHEHHON
000JI0YKH BEKTOPOB.

a1=(3,-1,-1), a2=(2,0,-5), a3=(1,3,0)

2. Bekrop x B 6azuce {a,,a,, a, }umeer
koopauHatsl (1,2,3). Haitnure matpuity
nepexoja ot 6asuca {a,,a,,a, }x 6asucy

{b,,b,,b,} n xoopruHaTHI BekTOpa X B Oasuce

a, =(1,1,0) b, = (1,0,0) a, =(010) (b, =(101)
{b,,b,,b.}, ecm <a, =(0,11), b, =(010) | {b,,b,,b},ecmu ya, =(011), 1b,=(110)
a; =(101) b, =(0,0,1) a; =(10,0) [b,=(01))
OuenouHoe cpeacTBo 16
KonTpoubnas pa6ora Ne3.1
Bapmuanr 1.

1. Kakwue u3 cienyromux CpaBHEHUN BEPHBI?

2% =1(mod4), 7%° =3(mod 27); 12m+1=(m+1)*(modm)

2. 3anuuuTe B BUAE CPAaBHEHUH YCIOBHUSA:

1) umcna 219 u 128 naroT OAWHAKOBBIC OCTATKH MU JeTICHHN Ha 7;
2) 0,1,3 — nocnennue Tpu UGPHI YKCTA K.
3. C xakMM{ HaMMEHBUIMMHU MO a0CONIOTHOM BETMYMHE YUCIAMH CPaBHUMBI 110 MOJIYJIO 5

qucia:

1) 1717 +1925 + 7421 + 2537; 2) 6495492

4. B konblie Zg KJIaCCOB BBIYETOB 110 MOAYIIIO § HAlTH:

7+7+7, 4-6-2.

5. HaiiTu npuBeA€HHYIO CUCTEMY BBIUETOB 110 MO0 12.

6. Beruncnuth (D(l 1 0).

7. CKOJIBKO pEIIeHU UMEET CpaBHEHHE?

2x =7(mod10);
8. PemmTh cpaBHenne: 12X = 15(mod 7).

12x = 27(mod15).

Bapuanr 2.




1. Kakue u3 cieayronmx CpaBHEHU BEpHBI?
546=0(mod13), 121347=92817(mod10), (2n+1)2m +1)=2k(mod6).

2. 3anummuTe B BUAE CPAaBHEHUH yCIOBUS:
3) wumcno — 352 npu aenenun Ha 31 gaét ocraTok, paBHbIi 20,
4) Ywmciao n — 9€THO.
3. C KakuMU HaUMEHBIIMMH 10 a0CONMIOTHOW BETUYHMHE YUCIIAMU CPABHUMBI MO MOIYIIO 5

ancna: 1) 1717-1925-7423-6428, 2) 122412247

4. B komnb1ie Zs KJIACCOB BBIYETOB 110 MOAYJIIO 8 HAWTH: 5+5+4; 4.5. 2.
5. HaiiTu npuBe€HHYIO CUCTEMY BBIUETOB 110 MOAYJIO 16.

6. Berunciaurs §0(80).

7. CKOJIBKO pelleHnid uMeeT cpaBHeHuE?

3x = 7(mod5); 5x =15(mod 20).
8. Penrnts cpasrenne: 20X = 17(mod 7).

Bapuanr 3.
1. Kakue u3 crneayronmx cpaBHeHU BEpHBI?

5'%12 =1999(mod5);, 121=13145mod2), 3m=—1(modm).
2. 3anumuTe B BUAE CPAaBHEHUH yCIOBUS:
1) uncno 45 — 13 nenurcs Ha 8§;
2) 7 — nocnenuss uudpa uncna 3162,

3. C KakuM{ HaMMEHBUIMMHM 10 aOCOIIOTHOW BEJIWYMHE YMCIAMHM CPAaBHUMBI 110 MOAyJO 4
apcna: 1) 1717 1925 + 7421 + 2537; 2) 6495497

4. B xonpiie Zs KJIACCOB BBIYETOB 110 MOAYJIIO 8 HANTH: 3+3+3; 52.
5. HaiiTu npuBeA€HHYIO CUCTEMY BBIUETOB 110 MOYJIIO 18.

6. Beruncnutsb §0(36).

7. CKOJNBKO pelleHni nMeeT cpaBHEeHHE?

3x=12(mod18);,  2x=27(mod5).
8. Pemmnts cpaBHeHme: 25X = 37(mod 7).

Bapuanr 4.
1. Kakue U3 cieayromux cpaBHEHUM BEpHBI?

4% = 25(mod10), 30-17=81-1999mod6), (m—1)* =1(modm).
2. 3anuuuTe B BUAE CPAaBHEHUH YCIOBHUSA:
1) 20 — ocratok ot aenenus 330 Ha 31;
2) Yucno n umeet Bug 10m + 3.
3. C KakMM{ HAaUMEHBUIMMHU MO a0COMIOTHOM BETMUYMHE YMCIIAMHU CPaBHUMBI 10 MOJYJIO 6

ancna: 1) 1717-1925-7423-6428; 2) 122412249

4. B konbiie Zs KJIACCOB BBHIYETOB 110 MOAYJIIO 8 HAWTH: 5+5+ 5; 72.
5. HaitiTu npuBeA€HHYIO CUCTEMY BBIUETOB 110 MOy 0 20.

6. Beruucinuts §0(75).

7. CKOJIBKO pEIIeHU UMEET CpaBHEHHE?

2x =6(mod10);  3x=7(mod33)
8. PemnTh cpaBHEHUE: 2X+5= O(mod 3).



Ouenounoe cpeacrso 17

KonTpoabHasi padora Ne3.2

Bapuanr 1.

1751
1. C kakuM HauMEHBITNM HEOTpULIATCIIBHBIM YU CJIOM CPAaBHUMO YHCJIO 21

o moynto 277

2.13% El(mOdlo). Haiiti ocTaTok OT JeneHust 13X+1 +11 ua 10.

3. HaiiTu noaHy1o 1 NPUBEAEHHYIO CUCTEMbI BBIYETOB MO MOy IO 12.

o 2
4. Haiitu aBe nocnennue nudpsl 4nucia 11180 .

o 102
5. HaliTh ocTaTOK OT AEJIEHUS 17467 + 648 na7.
6. Pemuth cpaBHEHHMSI, CHCTEMY U ypaBHCHHE:

a) 245x'7 +326x'% +1262x"" +14 = 0(mod3);
6) 143x = 425(mod14), B) 6x = 9(mod15);
r) 12x =15(mod 8), m X =174(mod17);
¢) X° + 2x +3=0(mod125)
4x =3(mod7)
x) ; 3) 44X + 20y =172, tne
5x = 4(mod 6)

X,y € N.

7. Haiitu nmoka3zatens uncna 27 no moayo 11.
8. Haiitu Bce mepBooOpa3HbIe KOPHU MO MOJYJIIO 7.

9. 749(%...0]{...16xy M/5. Haiitu uucno  XY.
10 40

10. SBnsercs nu uncno 219 kBagpaTUYHBIM BBIUETOM 10 MOYJI0 3837

Bapmuanr 2.
1. C kaKkuM HauMEHBIINM HEOTPpUIATCIIBHBIM YU CJIOM CPAaBHUMO YHCJIO

124 .35% —13% -37% 1o monymo 6?2
2.17" = 1(mod11). Haiitu octaTok ot neneHus 17X+1 +3 nall.
3. HaiiTu noHy!0 M IPUBEIEHHYIO CUCTEMBI BBIYETOB IO MOAYJIO 15.

o 62
4. Haiftu aBe mocnenHue nudpsl 4nucia 213",

5. Haiitu ocTaTok OT eneHus :|.999402 +610 na12.
6. Peminth cpaBHEHMS, CHCTEMY U ypaBHEHHE:!

a) 370x% + 725x* +532x>* — 253x* + 56 = 0(mod 5);

6) 156x = 69(mod15); B) 4x =5(mod8);

r) 15x = 8(mod17), n X" =192(mod19);
x = -3(mod16)

¢) 5x° +3x+1=0(mod 25); x) {x =3(mod10) ;
x =9(mod14)

3) 45x+50y =335, rze X, y € N.

7. Haiitn noka3zarensb uynciia 30 mo moaysro 23.



8. HaiiTu Bce mepBooOpa3Hbie KOPHU IO MOJYJIIO 5.

9. 549(%...0]{...16xy MT72. Haiitu uucno XY.
10 30

13
10. Haiitu cumBoun Jlexxanapa (7 .

OuenouHoe cpeacrso 18
Kontpoabnas padora Ne4d.1

K.p.-2.1 Bapuant 1

1. C nomomsto cxemsl ['opHEpa paznoxuTh
muorouieH f(X) mo crenensm (X-Xo)
f(X)=x> +6x3-10x2-5x+5,  Xo=2

2. Haiitu 3nayenus maorowiena f(X) u ero
npousBogHbIx f(X)=x*-25,  Xo=-2

3. Haittu HOJI MHOTOWICHOB U €T0
TuHeHyo Gopmy
f(x)=x*+2x>—x*—4x-2
g(x) =x* +x* —x*>—2x-2

4. OT,I[CJ'II/ITB KpaTHbIC MHOXXUTCIU
MHOIro4jJcHa

x® —6x° —4x® +9x® +12x+ 4

K.p.-2.1 Bapuant 2

C momonipio cxeMbl ['opHEepa pa3ioKuTh
muoroueH f(X) mo crenensm (X-Xo)
f(X)=6x° +3x*-x2+x-4,  Xo=-1

Haiitu 3nauenus maorouiena f(X) u ero
npomsBomueix f(X)=x",  Xo=3

Haittu HO/l MHOTO4JIEHOB U €ro
JTMHEHHY0 hopmy

f(x) =4x* —2x® -16x° +5x+9

g(x) =2x> —x* —5x+4

OTIIGHI/ITI) KpaTHBIe MHOTI'O4YJICHAa
x® —10x° —20x? —15x — 4

K.p.-2.1 Bapuanr3
1. C nomomrsto cxemsl 'opHEpa pa3noKuTh
mHorouwteH f(X) mo creneHsM (X-Xo)
f(x)=x® +6x3-10x2-5x+5,  X¢=2
2. Haiiti 3Hauenust mHOrouwiteHa f(X) u ero
npomsBoaHbX f(X)=x*-25,  Xo=-2
3. Haiitu HOJ/] MHOTOYJICHOB | €T0
JTUHEeHYy0 popmy
f(X)=x*"+2x> —x* —4x-2
g(x) =x* +x*=x?-2x-2
4.  OtnenuTh KpaTHBIE MHOKUTETH

MHOI'O4JICHAa
x® —6x° —4x3 +9x% +12x+4

K.p.-2.1 Bapuanr 4

C momorpko cxeMbl ['opHepa pa3ioKuTh
mHorouwreH f(X) mo crenensM (X-Xo)
f(x)=6x° +3x*-x2+x-4,  Xo=-1
Haittu 3nauenus maorouiena f(X) u ero
npomsBogubx  f(X)=x", X0=3
Haiitu HOJ/] MHOTOYWIEHOB 1 €ro
JTUHENHHY0 hopmy

f(x) =4x* —2x® —16x* +5x+9

g(x) =2x° —x* -5x+4

OTaenuTh KpaTHbIC MHOTOUYJICHA

x° —10x* —20x* —15x — 4

K.p.-2.1 Bapmnanr$5

1. C nomombto cxembl ['opHEpa paznokuTh
mHorowieH f(X) mo creneHsm (X-Xo)
f(x)=x® +6x3-10x%-5x+5,  Xo=2

2. Haiitu 3nauenus muorowiena f(X) u ero
MIPOU3BOTHBIX f(x)=x*-25, Xo=-2

3. Haittm HOJI MHOTOWICHOB U €r0
JUHENHYI0 hopMy

f(X)=x"+2x> —x* —4x-2

g(x) =x* +x* = x> —2x-2
4. OtnenuTh KpaTHbIE MHOXKUTEIU

K.p.-2.1 Bapuanr 6

C nomomisro cxemsl ['opHEpa pas3nokuTh
mHorowieH f(X) mo crenensm (X-Xo)
f(X)=6x° +3x*-x2+x-4,  Xo=-1
Haiitu 3nauenus maorouwiena f(X) u ero
npomsBomueix f(X)=x",  Xo=3
Haittu HOJI MHOTO4IEHOB U €ro
JTuHEHYy0 Gopmy

f(x) =4x* —2x® —16x° +5x+9

g(x) =2x® —x* —5x+4
OTI[eJ'H/ITB KpaTHBIC MHOT'OYJICHA




MHOTOYJIEHA x° —10x* —20x* —15x — 4
x® —6x° —4x> +9x* +12x+4
K.p.-2.1 Bapuanr7 K.p.-2.1 Bapunanr 8

1. C nomorsto cxembl ['opHEpa pa3noKUTh
mHorowieH f(X) mo crenesm (X-Xo)
f(x)=x® +6x3-10x2-5x+5,  X¢=2

2. Haittu 3nauenus maorowiena f(X) u ero
npomBoguex f(X)=x*-25,  Xo=-2

3. Haiitu HOJI MHOTO4YJIEHOB | €T0
JUHEHHYI0 hopMy

f(X)=x*+2x° —x* —4x-2

g(xX) =x" +x*—=x*-2x-2
4.  OtnenuTh KpaTHbIE MHOXKUTEIN

1. C nmomorrpio cxeMbl ['opHEpa pa3iokKHUTh
mHorowieH f(X) mo creneHsm (X-Xo)
f(x)=6x°> +3x*-x?+x-4,  Xo=-1

2. Haiitu 3Hauenus maorowieHa f(X) u ero
npomBomueix f(X)=x',  Xo=3

3. Haittu HOJl MHOTO4ICHOB U €T0
TuHEenHyo Gopmy

f(x) =4x* —2x® —16x* +5x+9
g(x) =2x> —x* -5x+4
4.  OTnenuTh KpaTHbIE MHOTOYICHA

MHOTo"JI€Ha x> —10x> —20x? —15x — 4
X% —6x° —4x® +9x® +12x+ 4
K.p.—2.1 Bapuaunr9 K.p.—-2.1 Bapmuanur 10

1. C nomombto cxemsl ['opHEpa pasznoxuTh
muorouieH f(X) mo crenersm (X-Xo)
f(x)=x> +6x3-10x2-5x+5,  Xo=2

2. Haiitu 3nauenus maorowiena f(X) u ero
npousBogubIx f(X)=x*-25,  Xo=-2

3. Haittu HOJI MHOTOWICHOB U €T0
IuHeHHyo Gopmy

f(X)=x"+2x> —x* —4x-2
g(x)=x* +x® —x* -2x-2

4. OtaenuTh KpaTHBIC MHOKUTEIN
MHOTOYICHA
x® —6x° —4x® +9x® +12x + 4

1. C nomompto cxemsl ['opHEpa pas3noxuTh
muoroueH f(X) mo crenensam (X-Xo)
f(X)=6x° +3x*-x2+x-4,  Xo=-1

2. Haiitu 3nauenus muorownena f(X) u ero
npomsBomueix f(X)=x",  Xo=3

3. Haiitu HOJ/] MHOTOYWICHOB 1 €ro
JTUHEHHY0 hopmy

f(x) = 4x* —2x® —16x* +5x+9
g(x) =2x° —x* -5x+4

4.  OtnenuTh KpaTHbIE MHOTOYJICHA
x° —10x% — 20x? —15x — 4

OuenouHnoe cpeacrso 19
Konrpoabhasi pa6ora Ne4.2

Bapmuanr 1 K.p. 2.2
1. Haiitn  rpaHumbel  JEHCTBHUTEIBHBIX
KOpHEH MHOTOWIECHA

5x* —10x® —8x? +21x+7
2. OtpenuTe  NEHCTBUTENBHBIE  KOPHU
MHOIO4JIeHa
x* +3x* +3

3. Haiitn palMOHAJIbHBIE KOpHH
MHOIO4JICHa

a) x* —x?+x—-10 0) 6x" +17x® +11x* +17x+5

Bapmuanr 2 K.p. 2.2

1. Haiitu  rpaHunbl  JEHCTBUTEIBHBIX
KOpPHEN MHOIOYJICHA

x* +4x° —8x? -10x-14
2. Otnenuth  AEUCTBUTENbHBIE  KOPHHU
MHOIrO4JIeHa x° +5x* +10x? —5x —3
3. Haiitu paLKrOHAJIbHBIE KOpHH
MHOTOYJICHA

a) x* —x? +x—10 0) 6x* +17x* +11x* +17x+5

Bapuanr 3 K.p. 2.2
1. Haiitu rpaHunsl AeMCTBUTENBHBIX KOpPHEH
MHOTOWICHA
3x® —10x* —10x + 20
2. OTtnenuts NeHCTBUTENBHBIE KOPHU MHOTOYJIEHA
x* +x% —11x* —5x + 30
3. Haiitu pannoHanbsHble KOPHU MHOTOUYJIEHA

a) x* —x?> +x—-10 0) 6x* +17x® +11x* +17x+5

Bapuanr 4 K.p. 2.2
1. Haiitu  rpaHuubl  JEHCTBUTEIBHBIX
KOpHEH MHOTOWIECHA
x* —8x% +12x% —6x +2
2. OtnenuTh  EWCTBUTENIbHBIE  KOPHH
MHOIO4JIeHa
x* —x?+x-10
3. Haiitu paLKOHAJIbHBIE KOpHH




MHOT'O4JICHA
a) x* —x? +x—10 0) 6x* +17x® +11x* +17x+5

Bapuanr S K.p. 2.2
1. HaiitTu  rpanunbl  JeHCTBUTEIBHBIX
KOpHEH MHOTO4WICHA
5x* —10x> —8x? +21x+7
2. OtnenuTh  JEHCTBUTENBHBIE  KOPHU
MHOTOYJIEHa
x* +3x?+3

3. Haiitu palnoHaIbHbBIC KOpHU
MHOTOYJICHA

a) x* —x? +x—-10 0) 6x* +17x® +11x* +17x+5

Bapuanr 6 K.p. 2.2

1. Haiitu  rpanunbl  AeHCTBUTEIBHBIX
KOpHEH MHOTOWICHA

x* +4x® —8x? —10x-14
2. Otnenuth  JEUCTBUTEIbHBIE  KOPHHU
MHOTOYJIEHA x° + 5x* +10x% —5x —3
3. Haiitu palMoHAIbHEIE KOpHU
MHOTOYJICHA

a) x* —x?+x—-10 0) 6x* +17x> +11x* +17x+5

Bapuanr 7 K.p. 2.2
1. Haiitu rpaHuubl JAEHCTBUTENBHBIX KOpPHEH
MHOT'OWJICHA
3x® —10x* —10x + 20
2. OTnenuts NeiiCTBUTENBHBIE KOPHA MHOTOYJIEHA
x* +x% —11x* —5x + 30
3. Haiitu pannoHansHble KOPHU MHOTOYJIEHA

a) x* —x?> +x—-10 0) 6x* +17x® +11x* +17x+5

Bapuanr 8 K.p. 2.2
1. Haitftu  rpanunpsl  AeHCTBUTEIBHBIX
KOpHEH MHOTOWICHA
x* —8x® +12x* —6X + 2
2. OTnenuTh  ACUCTBUTENbHBIE  KOPHU
MHOT'OYJICHA
x* —x*+x-10

3. Haiitu paLKroHAIbHbBIE KOpHH
MHOIO4JIeHa

a) x* —x2+x—-10 0) 6x* +17x> +11x* +17x+5

Bapuanrt 9 K.p. 2.2 Bapuant 10 K.p. 2.2
1. Haiitu  rpanunsr  geiictButenbHbIX | 1. Haiitu  rpaHuubl  JEHCTBUTEIBHBIX
KOpHEH MHOTOWIEHA KopHed Haltu rpaHunbl AEMCTBUTENBHBIX
5x* —10x°® —8x? +21x+7 KOpHEH MHOTOWICHA
2. OtnenuTh  JEHCTBUTENBHBIE  KOPHU x* +4x® -8x* -10x-14
MHOT'O4JIEHa 2. Otnenuth  NEHUCTBUTENBHBIE  KOPHU
x*+3x* +3 MHOTrO4IeHa x° +5x* +10x? —5x -3
3. Haiitu paLMOHAJIbHBIE KOpHH | 3. Haiitn palMOHAJIbHBIE KOpHU
MHOTOYJIEHA MHOT'O4JIEHA
a) x* —x*+x-10 a) x* —x? +x-10
0) 6x* +17x® +11x* +17x+5 0) 6x* +17x> +11x* +17x+5
Bapuanr 11 K.p. 2.2 Bapuant 12 K.p. 2.2
1. Haiitn rpaHunsl AecTBUTENbHBIX KOpHeH | 1, Haiitu TPaHUIIBI JIEUCTBUTEIBHBIX
MHOTBRICHA KOpHEH MHOTOYJIeHa
3x® —10x° —10x + 20 X4 —8x3 +12x2 — BxX + 2
2.4 , OT}ICJ’[ZI/ITI) JIEHCTBUTENIbHBIE KOPHU MHOTOYJIEHA 2 OTHCIHTD JICHCTBUTE/IBHBIE KOpHH
X" + X —=11x° —5x+30
3. Haiitu panmonanbHble KOPHM MHOTOYJIEHA MHOTOHIICHA

a) x* —x? +x—-10 0) 6x* +17x> +11x* +17x+5

x* —x2+x-10




3. Haiitu
MHOTOYJICHA
a) x* —x? +x—10 0) 6x* +17x* +11x* +17x+5

paloOHAJIbHbIE KOpHHU

Bapuant 13 K.p. 2.2 Bapuanr 14 K.p. 2.2
1. Haiitu  rpanunsr  geiictButenbHbixX | 1. HaiitTu  rpaHuubl  JEHCTBUTEIBHBIX
KOpHEW MHOTo4JIeHa KOpHEW MHOTro4jieHa
5x* —10x° —8x? +21x+7 x* +4x® -8x* -10x-14
2. Otnenuth  JEHCTBUTENLHBIE  KOpHH | 2. OtnenuTh  JEUCTBUTENbHBIE  KOPHHU
MHOTO4JIEHA MHOTOWIEHA x° +5x* +10x* —5x -3
x* +3x* +3 3. Haiitu panroHaIbHbIE KOpHHU
3. Haittu palOHAILHBIE KOPHHU | MHOTOYJICHA
MHOTOYJICHA a) x* —x*>+x-10
a) x* —x% +x-10 0) 6x* +17x* +11x* +17x+5
0) 6x* +17x® +11x* +17x+5
Bapmuanr 15 K.p. 2.2 Bapuant 16 K.p. 2.2
1. Haiitu rpaHuupsl AeiCTBUTENBHBIX KOpHEH | 1, Havitu TPaHUIIbI EUCTBUTEIbHBIX
MroThRIEHa, KOPHEH MHOTOWICHA
3x° —10x° —10x +u20 X4 —8x3 +12x% —Bx + 2
2.4 . OT}IeJ’IZI/ITL JACUCTBUTCIIbHBIC KOPHHU MHOT'OYJICHA 2 OTIIGHI/ITI) ﬂeﬁCTBHTeHBHBIe KOpHI/I
X" +x” -11x" -5x+30
3. Haiiti panioHaabHbBIE KOPHU MHOTOYJIEHA MH;)FOEJIeHa
a) x* —x% +x—10 06) 6x* +17x* +11x? +17x+5 | X —X +x-10
3. Haiitu paloHaibHbIe KOPHHU
MHOTO4JIeHa

a) x* —x?+x—-10 0) 6x* +17x> +11x* +17x+5

Bapuant 17 K.p. 2.2
1. HaiitTu  rpaHuubl  AEHCTBUTEIBHBIX
KOpHEH MHOTOWIEHA

5x* —10x°® —8x”* + 21X +7
2. OtpenuTe  JCHCTBUTENBHBIE  KOPHU
MHOI'O4JICHa

x* +3x° +3

3. Haiitu paLHOHAIbHBIE KOpHH
MHOIO4JIeHa

a) x* —x? +x—-10 0) 6x* +17x® +11x* +17x+5

Bapuant 18 K.p. 2.2

1. Haiitu  rpaHuubl  JEHCTBUTEIBHBIX
KOpHEH MHOTOWICHA

x* +4x® —8x? —10x-14
2. Otnenuth  JEHUCTBUTENBHBIE  KOPHHU
MHOTOYJIEHA x° + 5x* +10x% —5x —3
3. Haiitu paroHaibHbIE KOpHHU
MHOTOYJICHA

a) x* —x? +x—10 0) 6x* +17x* +11x> +17x+5

Bapuanr 19 K.p. 2.2
1. Haiitu rpaHunpl AeMCTBUTENbHBIX KOpPHEH
MHOTOWICHA
3x® —10x* —10x + 20
2. OTtnenuts NeHCTBUTENBHBIE KOPHU MHOTOYJIEHA
x* +x% —11x* —5x + 30
3. Haiitu panmoHanbsHble KOPHU MHOTOYJIEHA

a) x* —x? +x—-10 6) 6x* +17x% +11x* +17x+5

Bapmuanr 20 K.p. 2.2
1. Haiitu  rpaHuubl  JEHCTBUTEIBHBIX
KOpHEH MHOTOWICHA
x* —8x% +12x% —6x +2
2. Otnenuth  EWCTBUTENIbHBIE  KOPHH
MHOIO4JIeHa
x* —x?+x-10
3. Haiitu palKOHAJIbHBIE KOpHH




MHOT'O4JICHA
a) x* —x?+x—-10 0) 6x* +17x> +11x* +17x+5

Bapuanr 21 K.p. 2.2
1. HaiitTu  rpanunbsl  A€HCTBUTEIBHBIX
KOpHEH MHOTO4WICHA

5x* —10x> —8x? +21x+7
2. OtnenuTh  JEHCTBUTENBHBIE  KOPHU
MHOTOYJIEHa

x* +3x?+3

3. Haiitu palnoHaIbHbBIC KOpHU
MHOTOYJICHA

a) x* —x? +x-10 0) 6x* +17x> +11x* +17x+5

Bapuanr 22 K.p. 2.2

1. Haiitu  rpanunbl  AeHCTBUTEIBHBIX
KOpHEH MHOTOWICHA

x* +4x° -8x* -10x—-14
2. Otnenuth  JEUCTBUTEIbHBIE  KOPHHU
MHOIO4JIEHA X° +5x* +10x* —5x -3
3. Haiitu palMoOHAIBHBIE KOPHHU
MHOTOYJICHa

a) x* —x2+x-10 6) 6x* +17x% +11x* +17x+5

Bapuant 23 K.p. 2.2
1. Haiitu rpaHuubl JAEHCTBUTENBHBIX KOpPHEH
MHOT'OWICHA
3x® —10x* —10x + 20
2. OTtnenuts JeiicTBUTENIbHBIE KOPHU MHOTOYJICHA
x* +x% —11x* —5x + 30
3. Haiitu panmoHanbsHble KOPHU MHOTOYJIEHA

a) x* —x? +x-10 0) 6x* +17x> +11x* +17x+5

Bapuant 24 K.p. 2.2
1. Haitftu  rpanunpsl  AeHCTBUTEIBHBIX
KOpHEH MHOTOWICHA

x* —8x® +12x* —6x + 2
2. OTnenuTh  ACUCTBUTENbHBIE  KOPHU
MHOT'OYJICHA

x* —x*+x-10

3. Haiitu palnKroHAIbHbBIE KOpHH
MHOIO4JIeHa

a) x* —x?+x—-10 0) 6x* +17x> +11x* +17x+5

Bapuant 25 K.p. 2.2
1. HaiitTu  rpaHuubl  AEHCTBUTEIBHBIX
KOpHEH MHOTO4WIEHA

5x* —10x°® —8x”* +21x+7
2. Otpenuth  JA€MCTBUTENbHBIE  KOPHHU
MHOI'O4JICHa

x* +3x° +3

3. Haiitu paLHOHAIbHBIE KOpHH
MHOIO4JIeHa

a) x* —x?+x—-10 6) 6x* +17x% +11x* +17x+5

Bapuanr 26 K.p. 2.2

1. Haiitu  rpaHuubl  JEHCTBUTEIBHBIX
KOpHEH MHOTOWICHA

x* +4x® —8x? —10x-14
2. Otnenuth  JEHUCTBUTENBHBIE  KOPHHU
MHOTOYJIEHA x° + 5x* +10x% —5x —3
3. Haiitu paloHaibHbIe KOpHHU
MHOTOYJICHA

a) x* —x? +x—-10 0) 6x* +17x> +11x* +17x+5

Bapuanr 27 K.p. 2.2
1. Haiitu rpaHunsl AeMCTBUTENBHBIX KOpPHEH
MHOTOWICHA
3x® —10x* —10x + 20
2. OTtnenuts NeHCTBUTENBHBIE KOPHU MHOTOYJIEHA
x* +x% —11x* —5x + 30
3. Haiitu panmoHanbsHble KOPHU MHOTOYJIEHA

a) x* —x?> +x—-10 0) 6x* +17x> +11x* +17x+5

Bapuant 28 K.p. 2.2
1. HaiitTu  rpaHuubl  JEHCTBUTEIBHBIX
KOpHEH MHOTOWIECHA
x* —8x% +12x% —6x +2
2. Otnenuth  EUCTBUTENIBHBIE  KOPHH
MHOIO4JIeHa
x* —x?+x-10
3. Haiitu palKOHAJIbHBIE KOpHH




MHOT'O4JICHA
a) x* —x?2+x-10 0) 6x* +17x% +11x* +17x+5

Bapuant 29 K.p. 2.2
1. HaiitTu  rpaHunbl  AeHCTBUTEIBHBIX
KOpHEH MHOTO4WICHA

5x* —10x> —8x? +21x+7
2. OtnenuTh  JEHCTBUTENBHBIE  KOPHU
MHOTOYJIEHa

x* +3x?+3

3. Haiitu palnoHaIbHbBIC KOpHU
MHOTOYJICHA

a) x* —x? +x-10 0) 6x* +17x> +11x* +17x+5

Bapuant 30 K.p. 2.2
1. Haiitu  rpanunbl  AeHCTBUTEIBHBIX
KOpHEH MHOTOWICHA

x* +4x® —8x? —10x-14
2. Otnenuth  JEUCTBUTEIbHBIE  KOPHHU
MHOTOYJIEHA x° + 5x* +10x% —5x —3
3. Haiitu palMoHAIbHEIE KOpHU
MHOTOYJICHA

a) x* —x?+x—-10 0) 6x* +17x> +11x* +17x+5




3.3. YueOHble pecypchl

3.3.1. Kapra anTepaTypHOro ooecneyeHusi JUCIUTLIUHBI

(BKJIIOYAS YJIEKTPOHHBIE PECYPChI)
AJITEBPA

(HaMMEHOBAHUE JUCIUILINHEI)

15 o6yuaromuxcs: o0pa3oBaTeabHoi nporpamMmel 0akanaspuata 44.03.01 Ilenarornyeckoe o0pa3soBaHue

(yka3aTb ypOBeHb, IH(P 1 HAHMEHOBAaHHE HAIIPABJICHUS IIOITOTOBKH, )

npoduin (HanpapJaeHHOCTh 00Pa30BaTelbHON NPOrPaAMMBbl) MaTeMATHKA, 04Has opma o6yyeHus

(yxa3zarp npo¢uiis/ HaMMEeHOBaHKE IPOrpaMMbl U GopMy 0OydeHwMs)

HaumeHoBaHue MecTo xpaHenust/ Koua-Bo
3JIeKTPOHHBIH a/ipec  |IK3eMILISIPOB/
TOYeK
AocTyna
Ocnognaa numepamypa
Moayas Nel , MoayJib Ne2
AcraxoBa, Enena Tumogeesna. AnreOpa 1: yuebnoe nocodue [Tekct] : yuebHoe nocobue / E. T. Hayunas 6ubnamoreka 130
Actaxosa, I'. B. Tumogeenko, JI. I'. Jlatsianena. - Kpacnosipck : KI'TIY um. B. I1. Actadsesa, 2007. - KTITY um. B. IL
276 c. Acradnena
Jlapun, Cepreit Bacunbsesuu. Jluneiinas anredpa [Tekct] : yue0. mocobue. Y. 1/ C.B. JlapuH. - 2-e uzn., | Hayunas Oubnuoreka 20
nor. u nepepad. - Kpacnosipck : PUO KT'TIY, 2002. - 127 c. KTITY um. B. I1.
ActadneBa
KanaueBa C.11. COOpHUK WHAMBHUAYAIbHBIX 3aJaHHI M0 MaTeMaTHKE Ui CTyJIEeHTOB 1 Kypca OBC «KT'TIY nMm. B. I1.  |MunuBuayansH
Ne1arormyeckoro Bysa: yueoHoe nocobue; Kpacuosip. roc. nea. yu-t uM. B.I1. Acragbesa. — ActadneBa» BIN
Kpacnosipck, 2016. — 70 ¢. —Pexxum noctyma: http://elib.kspu.ru/document/22701 HEOTpaHUYEHH
BIM JOCTYI
Moayab Ne3
Tumodeenko, ['anuna Brnagumuposha. Jlekiuu no teopun yncen [Tekcer] : yuebHoe nocodue / I'. B. Hayunas 6uGnuotexa 85
Tumodeenko, E. T. Acraxosa, JI. I'. JlareianeBa. - Kpacnosipck : KI'TIY um. B. I1. Acradsesa, 2010. - KI'TIY nm. B. I1.
105 ¢ ActadneBa
Tumodeenko, ['amnaa Bnangumuposuaa. CoopHUK 3a1a4 o Teopuu uncen [ Tekcr] : yueOHOe mocodwue / Hayunas GuGnuoTexa 08

I'.B. Tumodeenko, E.T. Acraxosa, JI.I'. Jlateianena. - Kpacuosipck : PUO KI'TTY, 2004. - 176 c.




KI'TIY um. B. I1.

Acrtadnena
byxmta0, Anexcanap Anonbshoud. Teopus uncen [Tekcr] : yuebHoe nocobue / A. A. byxmra0. - 3-e Hayunas 6?;6J11/10Te1<a 100
u3., crep. - CII6. ; M. : Jlann, 2008. - 384 c. : ni. - (Knaccuueckas yueOHas 1uTepaTypa o MaTeMaTHKE) KITIY uv. B T1
(Yuebnuku i By30B. CrienuanbHast JUTEPaTypa).

ActadneBa
Bunorpanos, . M. OcHoBsl Teopuu uncen [ Teker] : yaeOHUK 1 Toc. yHUBepcuTeToB / M. M. HayuHas 6u6nioreka 42
Bunorpanos. - 7-e u3a., uctp. - M. : Hayka, 1965. - 172 c. KTITY um. B. T1

Acradnena

Moayab Ned

Jlateinuesa, Jlronmuna ['puropreBna. Anredpa mHorouwieHoB [Tekcr] : yuebHoe nocodue / JL.T. Hayunas 6ubnmoreka 111
Jlateianiesa. - Kpacuosipek : KI'TTY um. B. I1. Acradrera, 2006. - 108 c. KTTIY um. B. I1.

Acradnena
Jlapun, Cepreit BacunbeBuu. MHorounens! [Teker] : yueOnoe nocobue ans nea. By3os / C.B. JlapuH. - Hayunas 6ubnmoreka 132
2-e u31., epepad. u goi. - Kpacuosipek : KI'TTY um. B. I1. Acradsea, 2008. - 128 c. KTITY um. B. IL.

Acradnena
Bunb6epr, 3. b. Anre6pa mHorounienoB [TekcT] : yueOHOE mocobdue /st CTyneHToB-3a0uHuKOB [11-1V Hayunas 6ubnuoteka 182
KypcoB (pU3MKO-MaTeMaTHUECKUX (haKyJIbTETOB Mearornyeckux MHCTuTyToB / 3. b. Bunbepr. - M. : KTITY um. B. IL
I[MPOCBEIIEHME, 1980. - 175 c. ActadneBa
ToeipreimanukoB, E.E. OcHoBbl anredpsl : yueOHuk / E.E. TripThiHuKoB. - Mocksa : ®uzmatiut, 2017. -| ObC «YHuBepcuterckass (MHauBHUIyanbH
464 c. - bubmmorp.: c. 449-450. - ISBN 978-5-9221-1728-9 ; To e [DnexTponHsIii pecypc]. - URL: OuOIHMOTEKa OHIIAHY» 13171
http://biblioclub.ru/index.php?page=book&id=485535 HEOTpaHUUYCHH

bIM JOCTYN
Jonoanumenvnaa numepamypa

®dannees, [. K. Coopuuk 3amau no Beiciieit anreope [Tekcrt] : yaueOHoe mocodue st pus.-Mart. ¢axk. Hayunas 6ubnuotexa 71
yHHUBepcuTeToB U nel. nHcTuTyToB / [, K. @annees, M. C Comunckuil. - 11-e uzn., nepepad. u gor. - M. KTITY um. B. IL.
: Hayka, 1977. - 288 c. ActadneBa
Kypom, Anekcannp ['ennagueBuy. Jlekuuu no obmeit anredpe [Teker] : yueObnuk / A.I'. Kypom. - CII6. | Hayunas Oubnuoreka 5
: Jlanb, 2005. - 560 c. - (YueOnuku a1 By3oB. CrienpanbHas JUTEPATypa). KTTTY um. B. I1.

ActadneBa
Hanmora, T.B. Teopus uncern: 3ajauu ¢ mpuMepaMu pemeHui : yaeonoe mocobue / T.B. lanwiona ; OBC «Vuusepcurerckas  |MHauBuayanbHbId
MunucrepcTBo 00pa3oBanus 1 Hayku Poccuiickoit @enepanuu, CeBepHblit (ApPKTHUECKUIN) GubmuoTexa oHnai» Heorl;a(ipi‘;“”ﬁ

benepanbabii yHUBEepcuTeT MMeHH M.B. JlIomoHocoBa. - Apxanrensck : CADY, 2015. - 104 c. -
bubmmorp. B kH. - ISBN 978-5-261-01004-3 ; To xe [OnexkrpoHHslii pecypc]. - URL:




http://biblioclub.ru/index.php?page=book&id=436368

HH¢0thll4u0HHble cCnpaeouHsle cCucCmemnsl u npoc[)eccuonaﬂbuble 0a3zvl OaHHbBIX

MesxBy30BCKast 21eKTpoHHas oubimoreka (MOB) https://icdlib.nspu.ru  |Magusuayansx
BIN
HEOTrpaHUYCHH
bIM JOCTYN
East View: yHuBepcaibHble 0a3bl JaHHBIX [DIEKTPOHHBIH pecypc] : mepuoanka Poccun, YkpauHs! u https://dlib.eastview.com/ |UuauBugyansH
ctpan CHI" . — Dnekrpon.gan. — OO0 MBHUC. — 2011 Bl
HEOTpaHUYCHH
bIM JOCTYN
Elibrary.ru [DnekTpoHHbIi pecypc] : aJeKTpoHHast OMOInoTeuHast CUcTeMa : 0a3a TaHHBIX COMEPKHUT https://elibrary.ru WHauBuIyanbH
CBEJCHHUS 00 OTEUECTBEHHBIX KHUTAX U MEPUOJMUYECKAX U3JAHUAX 110 HayKe, TEXHOJOTHH, MEIUIINHE 1 BIi
obpazoBanwtio / Poc. mapopM. mopran. — Mockga, 2000. HEOIpaHUYEHH
bIM JOCTYN
[apanT [DeKTpOHHBIN pecypc]: HHPOPMAIIMOHHO-TTPABOBOE OOECIIeYeHHE: CIIPABOYHAS TIPAaBOBas http://www.garant.ru Jloctym u3
cucrema. — Mockaa, 1992 JIOKAJILHOM
CEeTH By3a
Hayunas bu6muoreka KI'TIY um. B.I1. ActadbeBa http://library.kspu.ru CB0OOIHBII
JTOCTYII

CornacoBaHo:

’

['naBHBIN OMOIHMOTEKAPD | ~*+1__doproBa A.A.
(OJKHOCTD CTPYKTYPHOTO MOApa3AeneHus)  (IOAMUCH) (damunus 1.0)




3.3.2. Kapra maTepuajJbHO-TeXHUYECKOH 0a3bl JUCUUIJINHBI

AJI'EBPA

(HaMMEHOBAHUE JIUCIUILINHEI)

J 151 obyuarommxcsi o6pazoBaTebHOi mporpaMmbl 6akajgaspuarta 44.03.01 Ilenarornyeckoe oopasoBanue

(yxa3aTh ypoBEHb, (P 1 HANMCHOBAHUE HAIIPABIICHUS OTOTOBKH,)

npoduin MaTeMaTukKa, ouHas ¢gopma odyyeHus

(yxa3satp npo¢uiib/ HaMMEHOBaHHE IPOrpaMMBbI U GopMy 0OyUeHwMs)

Ayauropus

O6GopynoBanue

AJs MPOBeIeHNs 3aHATHI JeKIHOHHOI0 THIIA, 3aHATHIl CeMHHAPCKOI0 THNA, KYPCOBOT0 MPOeKTUPOBAHHSA
(BBINOJTHEHHSI KYPCOBBIX padoT), IPYNNOBBIX U HHAHUBHIYAJIbHBIX KOHCYJIbTAIINM, TEKYIIEro KOHTPOJIs

ycIneBaeMOCTH U MPOMEKYTOUHOI aTTecTalnu

r. Kpachosipck, IIpoexTop-11mT., yaeOHas m0ocKa-21IT., KOMITBIOTEp - 11T
yi. IlepecoHa, 7, Linux Mint — (CBo6oanas nuiensus GPL)
ayn. 1-10
r. KpacHospck, MapxkepHas 1ocka- 1 IT., KOMIOBIOTEp-71IT., TOCKa yuyeOHas- 1 mT.
yi. [lepeHcona, 7, Linux Mint — (Co6oanas nunensus GPL)
aya. 1-11a
Komrbrotep ¢ BBIXOZIOM B HHTEPHET — 91IT., MPOEKTOp — 11UT., HATIISIAHBIE TOCOOHS
r. KpacHosipck, (cTenmpl), MapKepHas 10cka — 1 IIT. ¢ yCTpOHCTBOM ISt MHTEPAKTHBHOMN JIOCKH,
yi. Ilepencona, 7, JIOCKa MapkepHas — 1t
ayn. 2-06 Anpt O6pazosanue 8 (mumen3us Ne AAO.0006.00, norosop Ne JIC 14-2017 ot
27.12.2017
r. KpacHosipck, VYueOHas qocka-11mrT., mpoekTop-11T., KOMIObIOTEp- 1 IT., MapKepHas AocKa- 1 mrT.,
yi. Ilepencona, 7, JIEMOHCTPAIIMOHHBIN CTOJI- | T
ayxa. 2-11 Linux Mint — (Co6oanas munen3us GPL)
r. KpacHospck, MapkepHast Jocka-21IT., MHTEPAKTUBHAsA JOCKa- 1 IT., mpoeKkTop-1miT.,
yi. Ilepencona, 7, HOYTOYK-101IT., TEeNeBu30p- lmit., KomneroTep- 2mt., MOY-1mrT.
ayn. 2-19 Linux Mint — (CsoGoanas suniensus GPL)
r. Kpacnosipck, Komrmbrotep- 111T., MHTEpaKTUBHAS JI0CKA - | LIT., CHCTEMa BUJICOKOH(DEPEHIICBSI3H
yi. IlepeHcona, 7, Policom — 1 mrr. (6e3 ceTn), yueGHas gocka- 1T
aym. 3-02 Linux Mint — (Co6oanas smunen3ust GPL)
r. Kpacnosipck, YyeOHas qocka-1mrt., 3kpas- 1 mT., IpoekTop- 1 mrT., KoMIbloTep- 11T,
yi. IlepeHcona, 7, Linux Mint — (Co6oanas munensus GPL)
ayn. 3-11
r. Kpacnosipck, Kommerotep ¢ BeIX0A0M B HHTepHeT-10mT, ydeOHas mocka-1 mrT.
yi. [lepencona, 7, Linux Mint — (CBo6oanas murensus GPL)
ayn. 3-12
r. KpacHosipck, Komnrerorep-15wT., npunrep-1mrT., MapkepHas qocka- 1 IT., npoekTop-11T.,
yi. [lepencona, 7, HMHTEPaKTUBHAsI JOCKa-1mT.
ayn. 3-13, 3-14 Linux Mint — (CBob6oanas nunensus GPL)
[Tpoektop-11T., KOMNbIOTEP-1211IT., MapKkepHas Aocka- 1 mT.,
HHTCPAKTUBHAA I[OCKa'lLHT.
Microsoft® Windows® 8.1 Professional (OEM nurien3ust, KOHTpakT
Ne 20A/2015 ot 05.10.2015);
Kaspersky Endpoint Security — JIui cepruduxar NelB08-190415-
050007-883-951;
T. KpaCHOﬂpCK, 7'Z|p = (CBO60HH3H JIMIICH3UA GPL),
yi. Tlepencona, 7, Adobe Acrobat Reader — (CBoGoaHast TUIICH3MA);
ayn. 3-15 Google Chrome — (CBoboaHas utieH3us);

Mozilla Firefox — (CoGoaHas nuiieH3us);

LibreOffice — (CBo6onnas nmunensus GPL);

XnView — (CBoOoHAS JTUIICH3HUS);

Java — (CBobOomHas TuIieH3Hs ),

VLC — (CBoOonHast TUIICH3UA);

Kupas maremaruka 5.0 (Kourpakt HKC-/15-294/15 ot 21.09.2015,




munen3ust Ne 201515111);
GeoGebra (CsoGomHO pacnpocTpaHseMas B HEKOMMEPUECKUX (YUEOHBIX ) LETSIX
JIUTICH3U)

r. KpacHosipcek,
yiu. Ilepencona, 7,
ayn. 4-01

Yuebnas qocka-1mr., Ondanorexa

r. Kpachosipck,
yiu. Ilepencona, 7,
ayn. 4-02

Komrmbtorep -11ut., npoekTop-11T., HHTEpaKTUBHASA JOCKa- 1 1IT.,
MapKepHas Jocka- 1t., yaebHast qocka-lm. Linux Mint —
(CBoboanas munensust GPL)

r. Kpachosipck,
ya. Ilepencona, 7,
ayn. 4-11

VYuyebHas qocka-1mr.

JJIsl CAMOCTOSITE/ILHOMH padoThl

r. KpacHosipck,
yiu. Ilepencona, 7,
ayn.1-01
OtpacneBas OMOIMOTEKA

Konup-1mt

r. KpacHospck,
ya. Ilepencona, 7,
ayn. 1-02
YuTanbHbIN 3ai1

Komnerorep-10mwT., npunrep-1mr
Anwr O6pazoBanue 8 (yumensust Ne AAO.0006.00, gorosop Ne JIC 14-
2017 ot 27.12.2017




JIucT BHEeCceHUud U3MEeHeHU

JlomonHeHus U U3MeHeHus B paboueit mporpamme nuciuiuiiabl Ha 2018/2019
y4eOHBIN TO;

B pabouyto mporpamMmy IUCIUTIIMHBI BHOCSTCS CIICTYIOITNE H3MCHCHUS
1. Ha tutyneHoMm nuctre PIIJI m ®OC u3MeHEHO Ha3BaHHUE BEJOMCTBEHHOMU

MPUHAJICKHOCTH «MHHUCTEPCTBO HAayKM M BbIcIIero oOpazoBaHuss Pd» Ha
OCHOBAHUHU MpHKa3a «O BHECEHUMU u3MeHeHuil B cBeneHus o KITIY um. B.IL
AcradbeBa» or 15.07.2018 Ne 457 (m).

2. Ha tutynsnom sucte PIIJ u @®OC u3meneHno HazBaHue kadeapsl pazpaboTynka
«Kadempa marematuku M METOAMKMA OOYYECHHS MATEMaTHKE» Ha OCHOBAHHHU
pemienust Yuenoro coeta KITIY um. B.II. AcradgreBa «O peopranuzanuu
CTPYKTYPHBIX TIojipa3aeneHuit yausepcurera» ot 01.06.2018

Pabouas mporpamMma nepecMoTpeHa 1 0J100peHa Ha 3acelaHnu Kadeapbl
MaTEeMaTHKU ¥ METOJUKH O0YYEHHS] MAaTEeMaTHKE
npotokoa Ne 1 ot « 05 » centsaops 2018 r.

3aBenyronuii kadeapoit o/ YZZM{) JI.B. llIkepuna

OnoOpeHo Hay4HO-METOJUUYECKUM COBETOM
NM®U KT'TIY um. B.I1. AcradbeBa
«12» centsi6ps 2018 r. IIpoTokon Ne 1

[Ipencenarens \g‘ C.B. bo

MATEMATUKY,

SUINKUA U
UHOOPMATUKA




JIucT BHEeceHUus U3MEeHeHu

JlonoytHeHUSI ¥ K3MEHEHHS B paboueii nmporpamme auctuuruiabl Ha 2019/2020
y4eOHBIN TO;

B pabouyto mporpamMmy TUCIUTIINHBI BHECEHBI CIICAYIOINE N3MEHEHUS:
Criicok nuTepaTypbl OOHOBJIEH Y4YEOHBIMU M YYEOHO-METOINYECKUMU

W3JIaHUSMH, DJICKTPOHHBIMH OO0pa3oBaTeiIbHBIMU pecypcamu. OOHOBICH
NepeueHb  COBPEMEHHBIX  MPOPECCHOHANBHBIX  0a3  JaHHBIX W
MH(OPMAIIMOHHBIX CITPABOYHBIX CUCTEM.

Pabouas mporpamMmma nepecMoTpeHa U 0J100peHa Ha 3acefaHuu Kadeapsl
MaTEeMaTHKU ¥ METOJUKH OOYUYCHHS] MAaTEeMaTHKE
poTokoJ Ne 7 ot « 08 » mas 2019 1.

3aBenyronuii kadeapoii o/ 7/44@ JI.B. llIkepuHa

Ono0peHo HayYHO-METOANYECKUM COBETOM
NM®U KTTIY um. B.II. AcradreBa
«16» mas 2019 r. IIpoTokosa Ne 8

IIpencenarens g C.B. bo

MATEMATUKY,

SUINKA U
UHOOPMATUKA







JIueT BHeceHUsI U3MEeHEeHUu |

JlomoTHEHUST ¥ U3MEHEHHUS B pab0vy0 POrpaMMy JUCITUTUTHHBI
«Anredpa»
Ha 2020/2021 y4eOHsIit To1

B nporpammMy BHOCSITCSI CIEAYIONTUE U3MEHEHUS:

1. OOGHOBIIEHBI TUTYJbHBIE JIUCTHI pabouel mporpaMmbl, GOHAA OIEHOYHBIX
CpPEICTB B CBSI3M C M3MEHEHHWEM BEJAOMCTBEHHOM NPUHAMJICHKHOCTH —
MununcrepcTBy npocsemieHus Poccuiickon denepanuu.

2. Obnonena u comtacoBana ¢ Hayunoir OubGmuotexoir KITIY um. B.IL
AcradppreBa «Kapra nuteparypHoro obOecrnedeHusi (BKIIOYash O3JIEKTPOHHbBIC
pecypchl)»,  coaepramiasi OCHOBHYIO U JIONOJHUTEIBHYIO  JIUTEPATypYy,
COBpPEMEHHbIE TpodeccUOHANIbHBIE 0a3bl JaHHBIX U HHGOPMAIMOHHBIE
CIIPaBOYHbBIEC CUCTEMBI.

3. OOHoBneHa «Kapra wmarepualbHO-TEXHUUYECKOW 0a3bl JUCHUILIUHBDY,
BKJIIOYAIOIAs ayIUTOPUU JJIsl IPOBEJCHUS 3aHATUM JIEKIIMOHHOTO THIA, 3aHATUN
CEMHUHApPCKOTO THUIIA, KYPCOBOTO MPOEKTUPOBAHUS (BBIMIOJIHEHUSI KYPCOBBIX PadoT),
TPYNIOBBIX W WUHAUBUAYAIbHBIX  KOHCYJbTAlMM,  TEKYIIET0O  KOHTPOJIs
YCIIEBAEMOCTHU U MIPOMEKYTOUHOM aTTECTAILMK, IOMEIIEHHUS JJIsI CAaMOCTOATEIIbHOM
pabotel oOyuatomuxcst B KI'TIY um. B.I1. AcradneBa) u KOMIUIEKC JIUIIEH3MOHHOTO
U CBOOOJHO PachpoOCTPaHsIEeMOro MPOrpaMMHOTO 00ECIICUECHHUS.

[Iporpamma nepecmorpeHa u oo0OpeHa Ha 3acefaHuu Kadeapbl
13 mas 2020r., npotokon Ne 8

BHecenHble U3MEHEHUs yTBEPKIALO0:
3aBeayromuii kKapeapoit

[Mkepuna JIrommuna BacuibeBHa et EEEX

Onob6peno HMC NUM®U
20 mas 2020 r., npoTokosa Ne§

IIpencenarens

boptHoBckuii Cepreit



JIuct BHeceHUs1 H3MEeHEeHU
JlononHeHnus U u3MeHeHus B paboueil nmporpamme aucuuiinabl Ha 2020/21
y4eOHBIN TOJ.
B mporpaMmy BHOCATCS C€IyIOIINE U3MEHEHHUS:

1. OOHOBJEHBI TUTYJBHBIC JIUCTHI paboyeil mporpaMMbl U (JOHAA OLIEHOYHBIX
CPEACTB.

2. OOHoBneHa u cornacoBaHa ¢ Hayunoit OuGmmorekonr KITIY wm. B.IL.
AcragppeBa «Kapra nureparypHoro oodecrieueHus (BKIOYasi 3JIEKTPOHHBIE
pecypchl)», conaep)Kalllasi OCHOBHYKO M JIONOJHUTENBbHYIO JIUTEpaTypy,
COBpEMEHHbIE 0a3bl JaHHBIX U NH()OPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI.

[Iporpamma oobpeHa Ha 3aceanuu Kadeapb-pazpaboTurKa
« 12 » mas_ 2021 r., nporokoa Ne 8

BHeceHHBIC N3MEHEHUS YTBEPIKIAI0:
3aBenyromuii kadenpoit

J.ILH., Ipodeccop o/ 7’5{.{*-"/_ D JI.B. llIkepuHa

Onoopeno HMCC UM®U KI'TIY um. B.I1. Actadrena
npotokosn Ne 7 . 21 mas 2021 r.

[Ipencenarens \'g‘ C.B. bopTHOBCKUMI



