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HOACHUTEJBHASA 3AIINCKA

PaGouas nporpamma gucuMIuiMHBL — «MaTeMmaTthka»  COCTaBjlieHa B
COOTBETCTBHE C TpeOOBaHUSIMU benepanbHOTO rocyJapCTBEHHOTO
o0pa3oBaTenpHOTO CTaHAapTa Beicmiero obpaszoBanms (mamee PI'OC BO) mo
HANpaBJICHUIO  TMOATOTOBKM  KaapoB  Bbicmied  kBanudukanuu  44.03.05
[lenarorudyeckoe o00pa3oBaHUE, YTBEPXKICHHOTO TMpHKa3oM MuHucTepcTBa
oOpa3oBanus u Hayku Poccuiickoii deneparuu u mpohecCHOHATBHOTO CTaHIapTa
«ITengaror poeccuoHaIbHOTO oOy4eHus u JIOTIOJIHUTEIIBHOTO
poecCHOHALHOTO 00pa30oBaHus», YTBEPKIACHHOrO MpHKa3oM MUHHCTEPCTBA
TpyJla U couraibHOM 3auThl PO ot 8 centsa0ps 2015r. Ne608H.

Pabouast mporpamMma JUCHUIUIMHBI «AJNreOpa» BKIIOYACT MOSICHUTEIbHYIO
3aMUCKY, OpraHU3allMOHHO-METOIUYECKUE MaTepualbl, KOMITOHEHTBI
MOHUTOPHUHTA YU4E€OHBIX TOCTHKEHUI 00yJaromuxcs U y4eOHbIE peCYPCHI.

b1.B.05. «Marematuka» - OUCIUIUIMHA BapuaTHBHOW yacTtu. M3ydeHue
JTUCITUTIIMHBI COTJIACHO TUTAHY TTPOXOAMT B TEUCHHUE 2-X CEMECTPOB - B 1-eM 1 2-oM
ceMmectpax. TpymoeMkocTs aucuuruimHbl coctaBiseT 10 3.e. unu 360 gacos, u3
HuX 5 3.e. mmm 180 ywacoB oTBOAMTCS Ha TIEepBBIA ceMecTp — 70 Ha ayTUTOPHYIO
paboTy, 74 4acoB caMOCTOSITEILHOW pabOThl U 36 YacOB HAa KOHTPOJIb YCBOCHHS
3HAHUM.

Ilenv oceoenusn oucyunnunvt: GopMupoBaHUE OOIIETO MPEICTABICHUS O
3a/1a4ax M UEesIX MpeAMeTa, MECT€ U JIOCTOBEPHOCTH MPUMEHSEMBIX B HIKOJIbHOM
KypcCe aJIrOpUTMOB, (hOPMHUPOBAHUE MTPOPECCUOHATBHBIX KOMIIETSHITUIN CTYIEHTOB.

Mecmo oucyuniaunul 6 peanruzayuu 0CHOGHBIX 340ay 00uiell RPEOMEemHOU
noozomosku. Kypc «Marematuka» B O0OIIEH MaTeMaTHYECKOW MOATOTOBKE
3aHUMAaEeT BaXKHO MECTO, TaK KaK UMEHHO B 9TOM KypC€ MJIET BhIPaOOTKa OCHOBHBIX
aJITOPUTMOB JICUCTBUN C BaXXHBIMH MAaTEMAaTHYECKUMH CTPYKTYpaMH TaKHUMHU, KaK
YUCJIOBBIE MHOKECTBA, MATPHUIIbI, ONPEICTUTEIN, CUCTEMbI JTMHEHHBIX YPaBHECHU,
anredpanyeckuii ¥ reOMETPUUYECKU BEKTOpP, NEHCTBUS HaJ anreOpandyeckuMu U

IrCOMETPUYCCKUMH BEKTOpPaMH, JTUHEHHAS 3aBUCHMOCTD, 0a3UC CHCTEMBbI BEKTOPOB,



HEJMHEHHbIE Orepaluy HajJ reOMETPUYECKUMHU BEKTOpAMU U UX MPUMEHEHUs K
pEIIEHUI0 TEeOMETPUYECKHX 3a7ad, MpsMas B IUJIOCKOCTH U MPOCTPAHCTBE,
MJIOCKOCTh B MPOCTPAHCTBE, KOMILUIEKCHBIE ynciia. DopMupyeTcs HaBbIK CTPOTOTrO
MaTEeMaTUYECKOro JoKa3aTenbCcTBa. MaTepuall 3Toro Kypca B 3HaUYUTEILHOU Mepe
UCIIOJIB3YETCS B IKOJBHOM KypCce MaTEMAaTUKH, a TAKXKE B HAYYHBIX MCCIICIOBAHUS
B JTI000 001aCTH MAaTEeMATHKH U €€ TIPUIOKCHHSIX.

Mecmo Oucyuniunvl 6 o0becneueHuu o00OpaA306aAMENbLHBIX UHMEPECOE
JAUYHOCIMU  CcmyOeHma, oo0yuarouwecoci no oOucyunaune. JlucuuniavHa
Martematuka GopMuUpyeT Yy CTYJACHTOB yMEHHE TMPAaBWIBHO PaCCyKIaTh,
BBICTpAauMBaTh JIOTUYECKUE ILEMOYKHA COAEPKATEIbHBIX BBIBOJOB, PACIIAPSET
MPEACTABIICHUSI O MOHATHUAX IIKOJIBHOTO Kypca MaTeMaTUKH.

Mecmo Oucuyuniunsl 6 y008/1€MEOPEHUU MPEOOBAHUIl 3AKA3YUKOE K
6bINYCKHUKAM  YHUeepcumema no  O0aHHou  Oucyuniaune. Matepuan
«MaTreMaTuKn» 4Kcell B IIKOJbHOM KypCe€ MaTeéMaTHUKH 3aHUMAeT 3HAYUTEIbHOE
mecto. [lpu oOyuenun B BVY3ax ObIBIIME HIKOJIBHUKH TaK K€ MPOAOIKAIOT
M3YyUYCHHE anreOpbl U TEOPUU YHCEIl B €€ COCTaBe B HE3aBUCUMOCTH OT BhIOpaHHOM
MMH CIIEHHAIBHOCTH. B CBSI3U C 3TUM, IIKOJIbHBIM YUYUTENIb MAaTEMaTUKH JOJIKEH B
COBEPIIIECHCTBE BJIaJIETh OCHOBHBIMU aJIr€OpandeCcKUMU MOHITUSIMU, IPUYEM HE Ha
WHTYUTHBHOM YPOBHE, a YETKO MPEJICTABIISITE MEXaHU3MBbI JEHCTBUS TEX WJIM UHBIX
MOHATUA W  aJTOPUTMOB. [ToaTOMy yuuTenp HMETh 3HAaHUS 110 JAHHOU
JUCLUUIUIMHE, TPEBBINIAIONINE 3HAHUS IIKOJBHOW MPOrpamMMbl, 4TOOBI H3Jararh
IIKOJIbHBIA MaTeprall Ha JOCTATOYHO BHICOKOM HAYYHO-METOJUYECKOM YPOBHE.

3nanue Kakux Y4eOHbIX OUCUUNIUH  OO0JIHCHO NPEeOUlecmeosams
u3yueHuro OaHHou oucyunaunsl.  Tax KaK MOCTPOEHUE HEKOTOPBIX
areOpandecKkux CTPYKTYp BEACTCS MO aHAJIOTHH C HealreOpandeckumu, Oosee
TOTO, OHU SIBJISIFOTCSI OOOOIIEHUSMH ITUX CTPYKTYp, TO IJIsl JIYYIIErO YCBOCHUS
YCTpOMCTBAa W PabOThl TaKUX airedpandyeckux OOBEKTOB HEOOXOAMMO 3HAHHE
IIKOJIBHBIX OCHOB TE€OMETpPUHU, TEOPUM YHCENl MaTeMaTh4ecKkoro aHammza. U3

reOMETPUM HY>KHBI BEKTOPbI, TPEOOpa30BaHus KOOPAMHATHBIX CHCTEM; U3 TEOPUHU



YUCEN — 3HAHUE CBOWCTB YHUCJIOBBIX MHOYKECTB, M3y4Ya€MbIX B IIKOJBbHOM Kypce
ayreOphl; U3 MATEMAaTUYECKOTO aHAINU3a — MOHATHE QYHKIUH, IPOU3BOIHOM.

/na usyuenua Kakux OUCUUNIUH 0yOem UCNOIb306AMbCA MAMEPUA
OanHOU Jucyunaunpl. Marepuall IUCUUILIMHBL «MaremaTukay 4Yucen [aeT
HE0OX0MMMOe OOOCHOBAaHME MHOTMM (PYHIAMEHTAIBHBIM 3HAHHUSIM W3 JPYTHX
nucuumuind. Hanpumep, B kypce «MaTeMatrka» AaloTcsi HEOOXOAUMBIE 3HAHUS O
CTPOEGHUU UHCIOBBIX MHOXECTB, H3ydaercss anrebpa MaTpull, CIOCOObI
BBIYUCJICHUS ONpPEACIUTENCH, PEIICHUs] CUCTEM JIMHEHHBIX ypaBHEHUH, OCHOBBI
BEKTOPHOM anreOpbl, KOMIUIEKCHBIE YHUCJA, HA KOTOpHIC OIMUPACTCS MaTepHall
TaKUX JUCHIMIUIMH, KaKk aiurebpa, TreoMeTpusi, MaTEeMaTUYECKUNA aHalu3,
JJIeMEHTapHas MaTeMaTHKa, (PU3HKa.

Texnonozua npouyecca odyuenus oucyunaune. llpu 00ydeHUU aHHOU
JTUCHUTIINHE TJIAHUPYETCSA pUMEHEHUE TEXHOJIOTHIA: COBPEMEHHOE
TpaJAMLIMOHHOE  O0ydeHue  (JIEKIIMOHHO-CEMHUHAPCKas-3a4€THAsI  CUCTEMA;
neJjaroruka COTPYAHMYECTBA; MPOOJEeMHOE OOy4YeHHUE; KOJUICKTHBHBIM CIOCOO
00y4eHUs; TEXHOJOTHUH MOJYJIBLHOTO O0YyUYEeHUS; TEXHOJIOTUSI MACTEPCKHUX.

[Ipu wusydenum pauciuIUIMHBL «MaTeMaTuka» OCHOBHBIMH (OpMaMH
oOyueHUsT SBISIOTCA JIEKIMM W TpakTU4Yeckue 3aHsaTus. Ha  nmeknusax
CUCTEMAaTHYECKH HW3J1araeTcsi MaTrepuall, MNpeAyCMOTPEHHbIM mporpammon. Ha
MPAKTUYECKUX 3aHATHUSIX H3TOT MaTepual 3aKpervisieTcs B MPOLECCe OIpoca,
pelieHus 3ajad, TMPUBEACHUS MPUMEPOB, JOKa3aTeIbCTBA  YTBEPKICHU,
MPOBEICHUS] CPAaBHUTEIBHOTO aHaJU3a CO IIKOJBHBIM KypcoM anreOpel u
Ir€OMETPUHU. IIpenycmoTpena ay IUTOPHBIE KOHTPOJIbHBIE paboTHI,
WHIMBUAYAJIbHBIC JOMAIIHUE 3aJaHusl U cepusi HEOOJBIIUX CAMOCTOSITEIBHBIX
paboT Ha 3HAHWE OCHOBHBIX MOHATUHN TUCIUTUIMHBL. MITOrOBOM IPOBEpKO 3HAHUM
aBygeTcsl dk3aMeH. OUEHOUYHbIE CpPEJCTBA PE3yJIbTaTOB OCBOCHMS JTUCHUILIMHBI,
KPUTEPUM OIICHKH BBITIOJIHEHUS 3aJIaHUM MpEACTaBiIeHb B pazjaene  «DoHbl

OICHOYHBLIX CPCACTB AJIA IIPOBCACHUA HpOMe)ICYTOqHOﬁ arrecranumny.



Ilhanupyemovie pesynvmamot 00yuenusa. B mpoliecce HU3ydeHUs] JTAHHOTO
Kypca MaTtemaTuka uaeT BbIpab0TKa OCHOBHBIX aJITOPUTMOB JIEHCTBUNA C BaKHBIMU
MaTeMaTHYECKUMU  CTPYKTypaMH TakKMMH, KaK YHCJIOBBIE  MHOXECTBA,
MHOTOMEpHBIE TPOCTPAHCTBA, MATPHUIIbI, OINPEACIUTENN, CHUCTEMbl JMHEHHBIX
ypaBHEHUMN, TE€OMETPUYECKHE BEKTOPHI, JMHUM Ha TUIOCKOCTH U B MPOCTPAHCTBE.
dopmupyeTcsi HaBBIK CTPOTOTO MaTEMaTHMUYECKOTO JoKa3aTelbcTBa. Matepuan
ATOTO Kypca B 3HAYUTEJILHON MEpe MCHOJb3YETCs B IIKOJILHOM KypCce MaTeMaTHKH,
a TaKke B Hay4HbIX HCCIEAOBaHUS B JIOO0H 00IacCTH MaTeMaTHMKd U ee
npunoxxkeHusx. Kpome toro, uzner GpopMupoBaHue Takux KomMnemeHyui, Kax:

OK-4 criocoOHOCTBIO K KOMMYHHKAIIMK B YCTHOW U MUCbMEHHOU (popmax Ha
PYCCKOM U HHOCTPAHHOM SI3bIKaX IS PEIICHUS 33]1a4 MEKITMYHOCTHOTO H
MEXKYJIbTYPHOTO B3aUMOJIEHCTBUS

OK-5 cnocobHOCThIO paboTaTh B KOMAaHJ€, TOJEPAHTHO BOCHPHUHUMATh
colLlMajbHbIC, KyJbTypHBIC U TMYHOCTHBIE Pa3IIUs

OIIK-1 roTOBHOCTBIO CO3HaBaTh COLHUAIBHYIO 3HAUMMOCTb CBOEHW Oymyuieit
npodeccur, o0JagaTh MOTHUBAIMEW K OCYIIECTBICHUIO MPOodheCcCUOHATIbLHON
JeSITEIIbHOCTH

OIIK-5 BiasgeHreM OCHOBaMHU MPO(PECCUOHAIIBHON ITUKU U PEUEBON KYJIbTYpPbI
ITK-2 cnocoOHOCTHIO UCTIOIB30BATH COBPEMEHHBIE METO/IBI M TEXHOJIOTUN

06y‘IeHI/I$I H JTUarHOCTHUKH

3agauu ocBoeHMs IInanupyemble pe3yjbTaThl 00y4eHHS 110 Kon
AUACHHUILIMHBI AUCHUILINHE (IeCKPHIITOPHI) pe3yiabTa
Ta
o0yueHust
(kommere
HIIKSA)
Pacmmpenue n 3HATh: OCHOBHBIE OHITHS aITreOpbl MaTpULl, TEOPUU OK-4
yriayoneHue orpenenuTeneil, TMHEHHOW U BEeKTOPHOI ainreOphl. OIIK-1
MTOHATUHI [ToHrMaTh MECTO U3yyaeMoro Marepuaia B oomien [1K-2
MaTEMaTUKH CTPYKTYp€ AUCLMILINHBI.
YMerh: IPOBONUTH TEOPETUKO-YUCIIOBBIE HCCIIEAOBAHMS;
AQHAJIM3UPOBATH CTPYKTYPY ONPEACIICHUN ITIOHATUH;
AQHAJIM3UPOBATh ITPOCTEUIINE PACCYKIAECHUS, HAXOIUTh
OLIMOKH B PACCYKACHUSAX; WILTIOCTPUPOBATH TEOPETUKO-
anredpandeckuil MNoaXo/ K MOHATHSIM M ONepalusM Haj




AIIEMEHTAMU M3y4aeMBbIX CTPYKTYp IpUMEpaMH U3
Y4COHHKOB.

dopmupoBaHHe 3HaTh: 3HaTh OCHOBHBIC aJITOPUTMBI: ICUCTBUHN Hal OK-4
CIOCOOHOCTH MaTpPULIAMU, BBIYUCIICHUS ONPEICIINTENEH, PEIIECHUS OK-5
CTYyJEHTOB CHUCTEM JIMHENHBIX YPABHEHUH, IIPOBEPKU CUCTEMBI OIlK-1
IIPUMEHSTD BEKTOOB HA JIMHEHHYIO 3aBUCUMOCTbD, BBIITOJIHEHUS OIIK-5
[IOJIy4YECHHBIC HEJIMHEHHBIX OIepaluil HaJl FEOMETPUYECKUMU [1K-2
3HAHUSA K PEILICHUIO | BEKTOpaMHU, IEHCTBUI HaJl KOMIUIEKCHBIMU YHMCIIAMHU.
3a/1a4 Ha Ymern:
JI0Ka3aTeNbCTBO, [TpoBepka npaBUIIBHOCTHU BBINOJIHEHUS alIredpanyeckux
JIOTUYECKH onepauuii. Jloka3pIBaTh BCE CBOMCTBA ONEpaLUN U
BBICTPauBaTh OCHOBHbIE YTBEPKJIEHUsI TE€OpUU, 00OCHOBBIBATH LIaru
MaTepHa [10CJIEI0BATENBHOCTD IAr0B IPUMEHSAEMbIX
aJIrOpPUTMOB, BBIOUpaTh HauboJiee pallMOHaIbHBIN
croco0 BBIYMCIIEHUS, YMETh COUETATh Pa3HblE METO/IbI
BBIYMCIICHHUS.
Baanerb: aHanu3 CTPYKTYphl ONPEACIICHUN TIOHATHH;
IIPOBEJEHUE NPOCTEUIINX PACCYKIECHUN IIPU
JI0Ka3aTeJIbCTBE CBOMCTB M OCHOBHBIX YTBEPKICHUH;
CaMOCTOSITEJIBHOTO TIOUCKA JOTIOJIHUTEIBHOIO
TEOPETUYECKOr0 MaTepuasa U HECTaHAAPTHBIX 3aa4 1o
M3Y4aE€MbIM TEMaM.
[Tpuobperenue 3uarb: CriocoObl pemeHust MaTPUYHBIX YpaBHEHHUH, OK-4
CTYACHTaMH OIbITa | CUCTEM JMHEWHBIX ypaBHEHH, HAXOXKAEHUS 0a31COB OK-5
IIPUMEHEHUS CUCTEM, KOOpJMHAT BEKTOPOB B pa3IM4HbIX Oa3ucax, OIIK-1
IIOJIyYEHHBIX BBIUUCIICHUS IJI0Ia1eil U 00BEMOB pa3IMUHBIX QUTYp U OIIK-5
TEOPETUYECKUX T€J1, YIVIOB, JUIMH OTPE3KOB METOJJaMU BEKTOPHOM [1K-2
3HaHUHN U yMeHU#l | anreOpsl.
TEOPETUYECKOTO Ymern: [IpuMeHsATh anropuT™Mel U GOPMYIIBI K PELICHUIO
Xapakrepa K CUCTEM JIMHENHBIX YPaBHEHMM, 3a/1a4, CBA3aHHBIX C
pEeLIEeHNUO MaTpUYHOU anredpoi, BEKTOPHOM anreGpoi.
[PaKTHHCCKUX Baajers: MeTogamu perienus aireOpauyeckux 3a/1ad;

3aj1a4 Kypca.

HaBbikamM# B pellIeHUH CUCTEM JIMHEHHBIX YpaBHEHUH,
BBIYMCIIEHUH PA3IMYHBIX BEJIUYHH I€OMETPHUYECKUX
00BEKTOB CPEJICTBAMH BEKTOPHOU anredpsl.




3.1.1. TexHosornyeckasi KapTa 00y4eHus TUCUMUIJINHE

Js o0yuyaromuxcsi 00pa3oBaTeIbHOI NIPOrpaMMbl

Martematuka (1 cemectp)

(HaMEHOBaHHE)

OaxajsaBpoB Hanpasenusi oopasoanus 44.03.05 I[enarornyeckoe oopasoBanme, HaNpaBJeHHOCTH (MPouJIbL) 00pa3oBaTeILHOI MporpaMmMbl MaTteMaTHKa |
HH(pOpMaTHKA

(HanpaBlieHHe ¥ YPOBEHb HOATOTOBKH, IH(P, MPOPHUIIb)

10 04HOi1 (popme 00yueHust

(oO1ras Tpy10€MKOCTb 5 3.€.)

HammeHoBaHMe pa3enioB U TeM Bcero AVyIUTOPHBIX YacoB Breayu- DopMBI I METOIBI KOHTPOJIS
4acoB | BCEro | JieKIui | 1abopaTopHbIe TOPHBIX IK3aMeH
(3.e.) 3aHIATHS 4acoB
180 70 24 46 74 36
(53.e.)
Monayab 1. «MaTpuubl, OnpeIeTuTe] M U CHCTeMbI JIMHEITHBIX 46 24 8 14 24
ajiredpanvyecKux ypaBHeHUi»
Pazoen 1.1. 1. MHOXecTBa. 6 3 1 2 3 Jomarane paboTsl,
Mnuoocecmea. 2. Matpuupl, JeWCTBUS HaJ MAaTPUIIAMH. 6 3 1 2 3 CaMOCTOSTENBHBIE pabOTHI, pedepaTsl,
Mampuust u | 3. Onpenenureny 2-T0 U 3—TO MOPSIKOB. 5 2 1 1 3 JOKIIazibl,
onpedeﬂumeﬂb. 4. OHpe,IleJ'II/ITGJ'II/I N—To MmopsaKa. 6 3 1 2 3 KOHTpOJ'IBHaH pa60Ta Nel,
5. HaxoxneHnue oOpaTHOM MaTpHUIIBI 5 2 1 1 3 NupuBrnyansHoe noMaliHee 3axaHue 1
KomnokBuyM. Dk3ameH
Pa3zoen 1.2. | 6. CucreMbl TUHEHHBIX YPaBHEHU: OCHOBHBIE 6 3 1 2 3 Jomarraue paboThl,
Cucmembni TIOHSITHSI, PELIEHHE CHUCTEM JINHEWHBIX YPaBHEHUI caMocCTosTeNbHbIE paboThI, pedeparsl,
JIUHEUHbIX o ¢opmynam Kpamepa. JTOKJTa]IbI,
ypaeHeHuil. 7. MaTpu4HbI# METO| PSIICHHSI CUCTEM JINHCHHBIX | 6 3 1 2 3 KonTtponbHast padota Nel,
YpaBHEHHIA. WnnuBuayansHoe qoMaiHee 3a1anue 1
8. Merop I'aycca pemienus cucteM JIMHEHHBIX 6 3 1 2 3 Komnoksuym. Dx3amen
YpaBHEHHUH.
Mopayasb 2. «BekTopHas anre0pa u aHAJIMTHYECKAS TeOMETPUSI» 52 30 10 18 24
Pazpen 1.1. 9. OCHOBHBIE MMOHSITHS. 10 6 2 4 4 JomariHue paboThI,
DJIeMeHTbI 10. BerunciurenbHbIC 330a4U BeKTOpHOU anreOpel. | 10 6 2 4 4 CaMOCTOSTENbHBIE pabOTHI, pedepaTel,
BEKTOPHOI 11. CkamspHOe, BEKTOpHOE M  cMemanHoe | 12 6 2 4 6 JOKIIazbl,
anredpsl. NpOU3BEACHUSA BEKTOPOB M UX IPUMCHCHMSI. WupuBunyansHoe noManitee 3aganue 1,
OK3aMeH




Pazoen 1.2. | 12. AranuTndeckas TeOMETPHs Ha TNIOCKOCTH. 10 6 4 6 Jomarane paboTsl,
Ananumuyeckas CaMOCTOSATENBHBIE pabOTHI, pedepaTsl,
2eomempusi. JIOKJIaJIpl,
13. AnanmuTHdeckasi TeEOMETPHS B IPOCTPAHCTBE. 10 6 4 VHAMBHAYaTbHOE JOMALIHEe 3a1aHHE 3
OKk3aMeH
Moayas 1. «/Iuneiinas aareopa. KommiekcHble 4ucia.» 46 24 14 26
Pazoen 1.1. 14. [Tonstue JIMHEHHOTO mpocTpanctea. | 10 5 4 5 Jomariaue paboThI,
Juneiinole ApudmMeTrueckoe BEKTOPHOE MPOCTPAHCTBO. CaMOCTOSATEIbHBIC paOOTHI, pedepaTl,
npocmpancmea u | 15. JluHeiiHas 3aBUCHMMOCTb CHCTEMBI BEKTOPOB. | 12 6 4 6 JTOKJTa IbI,
omooépasicenus. Baszuc. KonrponbHast padora Nel,
WuauBuayanpHOE JOMAIIHEE 3a1aHIE 2
KonnokBuym. Dx3ameH
Paszoen 1.2. | 16. Anre6pandeckast popmMa KOMIUIEKCHOTO Yncia. | 8 3 2 5 Jomarnraue paboTel,
Komnnexcnuvie 17. TpuroHoMeTpuIeckas popmMa KOMILICKCHOTO 10 5 4 5 CaMOCTOATENbHBIE PA0OTHL, pedepartsl,
uucna qHUCJIa. JOKJIaabl,
18. KopHH M3 KOMIUIEKCHOTO YHCIIA. 8 3 2 5 Komrpombras pabora Ne3,
Ok3aMeH




3.1.2. Coaep:xaHue 0CHOBHBIX Pa3/1ejOB U TeM JUCHMILIUHbI

«Mamemamuxa»

Mooynsl. Anrebpa MaTpuIl: ONpeaeICHUe MaTPHUIIbI, BUIABI MATPUII, TEHCTBUS HAJT
MaTpullamMu, oOpaTumasi MaTpuila, oOpaTHas MaTpuila, PEHICHHEe MaTPUYHBIX
YPAaBHEHUM, OMNpPEAEIUTENb MATPULbI, CIOCOOBI BBIUMCICHUS ONPEACTUTENCH
MaJibIX MOPSIAKOB, YHUBEPCAIBHBIE CIIOCOOBI BBIYMCICHHS ONPEAETUTENS, MUHOP U
anredpanyeckoe JIONMOJIHEHHWE dJeMeHTa Marpulbl. CucTeMbl  JTMHEHHBIX
YPAaBHEHUH:  OINpENCICHUE  pEUIeHUS CUCTEMbl  JIMHEHHBIX  YpPaBHEHHI,
KJacCU(pUKalUs IO KOJMWYECTBY pEUICHUH, TpU MeTOoAa pEIIECHUs CHUCTEM
JMHENHBIX ypaBHEHUI — MeToA ['aycca, metoq Kpamepa u MaTpuyHblii METOA,.
Mooynp 2. lloHATHE TEOMETPUYECKOTO BEKTOPA, JIMHEWHBIE W HEJIWHEWHBIC
Olepallid HaJ BEKTOpaMHU: CIIOKEHUE BEKTOPOB, YMHOXXEHHME Ha YHCIIO,
CKAIPHOE, BEKTOPHOE M CMEIIAHHOE IPOU3BEIACHUE BEKTOPOB, IMPUMEHEHUE
HEJIMHENHBIX ONEpALMI K HAX0KICHUIO AJIEMEHTOB T€OMETPUUECKUX (DUTYD U TElL.
Cucrembl KOOpPAMHAT. YpaBHEHHE IIPSAMOM B IUIOCKOCTH W NPOCTPAHCTBE,
YPaBHEHHE TUIOCKOCTH B ITPOCTPAHCTBE, 3a1a4X HA MPAMYIO U IIOCKOCTb.

Mooyne 3. Ilonstue apudMeTuueckoro N-MEepHOTO BEKTOpa U apupMeTUIecKoro N-
MEpPHOr0 BEKTOPHOTO MPOCTPAHCTBA, JIMHEWHBIE ONIEpALIMK HaJl apUPMETHUECKUMU
BEKTOpaMH, JIMHEWHAas KOMOWHAlMs BEKTOPOB, JTUHEHHO 3aBUCUMMAas U JIMHEHHO
HE3aBHCHUMas CHUCTEMbl BEKTOpPOB, 0a3uC W paHr cucteMbl BeKTOpoB. [loHsiTHE
KOMILJIEKCHOTO ~ 4YHClla, ajreOpanyeckass W  TpUTOHOMETpuYeckas  (HOpMbl
KOMIUIEKCHOT'O YMCIla, JEHCTBUS HAJl KOMIUIEKCHBIMU YMCJIAMH B alredpandeckon

U TpUroHometpuyeckoi popmax. Haxoxxnenue KopHel 13 KOMIJIEKCHOTO YHUCIIA.

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

3Hamb: TIOHSITUE MHOXECTBA, MATPHUIIbI, BUJBI MATPUIl, NpaBUjia JCUCTBUN Hal
MAaTpULIaMH, TIOHSTUE OMPEACIMUTENS, TNpaBWia BBIYUCICHUS ONPEACTUTENS
pa3IMYHOTO MOPSAIKA, 3 croco0a pelieHus] CUCTEM JIMHEHHBIX ypaBHEHUH, MMOHITHE
F€OMETPUUECKOTO BEKTOpPA, MPAaBWIA BBINOJHEHHUS JMHEHHBIX W HEJIMHEHHBIX

orepaluii HaJl BEKTOpaMH, pasziuyHble (OPMBbI 3aMKMCH YPAaBHEHUU MPSIMON U



IUIOCKOCTH, IOHATHE apU(PMETUUECKOTO BEKTOPA, ONPEACICHUE U CBOMCTBA JIMHEHHO
3aBUCUMOM CHUCTEMbI BEKTOPOB, IpaBUiIa HAXOXKAECHUS Oa3zuca CUCTEMbI BEKTOPOB,
MOHSATHE KOMIUIEKCHOTO YHMCIa, anreOpanyeckyto U TPUTOHOMETPUUYECKYIO (HOPMBI
KOMIUIEKCHOTO 4YMCJa, IpaBUja BBINOJHEHHUS JIEHCTBUM HaJ KOMIUIEKCHBIMU
YHCIaMU B Pa3IMUHBIX (POpMax 3arucH.

yMemp: BBINONHATH ACUCTBUS HaJ MaTpUIIAaMH, JTIOKa3bIBaTh CBOWCTBA OIEpalnui
HaJ MaTpHUIlaMM, pEIlaTh MaTpPUYHbIE YpPAaBHEHUS, BBIUUCIATH OIPEICIUTEND
JI00BIM U3 CHIOCOOO0B, OMpEAEATh, Hanboiee pallMOHATBHBIN CITOCO0 BBIYUCIICHUS
ONPENEINUTENSA, HCCIENOBaTh CHCTEMY JIMHEMHBIX YPAaBHEHUM HA HAJIUYHE U
KOJIMYECTBO pEIICHUHM, pemarb ee TpeMs cnocodbamu — merogoM Kpamepa,
meTogoM ['aycca M MAaTpUYHBIM METOIOM, HCCIIEOBATh CHUCTEMY BEKTOPOB Ha
JUHEWHYI0 3aBHCHUMOCTb, JOKa3blBaTh CBOMCTBA JIMHEHHOW 3aBUCHUMOCTH,
HaxXoAWTh 0a3uC CUCTEMBbl BEKTOPOB, BBIUUCIATh CKAJISIPHOE, BEKTOPHOE,
CMEIIaHHOE TIPOU3BEJCHUE TEOMETPUUECKUX BEKTOPOB, TMPUMEHATh OTH
IPOU3BENIECHUS I PELICHUs T€OMETPUYECKUX 3aJ]ay, BBINOIHITH JACUCTBUS Hal
KOMIUIEKCHBIMH YHUCJIaMHA B aIreOpanveckodl M TPUTOHOMETPUYECKOW Qopmax,
YMETh MPOBOJIUTH IIETIOYKH alreOpandecKux pacCykKIeHUH, HaXOIuTh Hanboee

paLMOHAIBHbIC ITYTH PEIICHU 3a/1a4

61a0emp  HaAGbIKAMU:  PCUICHUS  MATPUYHBIX  yYPAaBHEHWW, BBIUYUCICHUSA
OTIpEJICIUTENICH, PEIICHUs CHCTeM JIMHEWHBIX YpaBHEHUU TpeMsi Ccroco0amu,
BBINIOJIHEHUS JIMHEWHBIX W HEJIWHEWHBIX ONEpalvil HaJl TeOMETPUYECKUMHU
BEKTOPaMH, NPUMEHEHUsS WX PELICHUI0 T€OMETPUYECKUX 3a]a4, BBIIOJHCHUS
JNEeUCTBUN HaAJ KOMIUIGKCHBIMHM 4YHCJIaMU B pa3HOW ¢dopme 3amucu, BIaJeTh

HaBBbIKAMHU JI0KA3aTeNbCTBA alreOpanuyeckux YTBEPKICHUI.

3.1.3. MeToauveckue peKOMEHJAANMH 110 OCBOCHHUIO TUCHMUILIMHBI

[IporpammMa  maHHOrO  Kypca  INpEeAyCMaTpuBaeT  JICKUUOHHBIE U
MPaKTUYECKUE 3aHATHUSA, TaOOpaTOpHbIE PabOThI, CAMOCTOSTEIbHBIE MPOBEPOUHBIE
paboThl Ha 3aHATHUSAX, KOHTPOJbHBIE PabOThI, AOMAIHUE KOHTPOJIbHBIE Pa0OTHI,

KOJIUIOKBUYM, 3K3aMCH. Pa6ota CTyACHTa II0 OCBOCHHIO ,HaHHOﬁ JUCITHUITIIMHBI



OLICHMBAETCS COTJIaCHO TEXHOJOTUYECKOM KapTe peWTuHra, B  KOTOPOM
YUUTBIBACTCS KaK TEKyllas padoTa CTyAeHTa — IMOCELIEHUE 3aHATHI, paboTa Ha
3aHITHSIX, CBOCBPEMEHHOCTh M TIPABWJIBHOCTH BBITIOJHEHUS BceX paboT. Kpome
TOTO, MPETyCMOTPEH PsiA NOTOJHUTEIBHBIX 33aJaHUN, MO3BOJSIONIUX MOBBICUTH
cBoil peutuHTr B mipeaenax 10% ot oOmiero koaudecTBa 0auioB - B KaXIOM
MOJIyJie IPEAYCMOTPEHO Hamucanue pedepaToB, BHIMOIHEHUE TOKIAI0B [0 TeMaM
pedepaToB u 1o Teme 3aHATUNA. K 5K3aMeHy JOIyCKalOTCsl CTYJIEHThI, HaOpaBIIle
3a TEKyIlylo paboTy M0 AWCHHWIUIMHE B ceMmecTpe He MeHee 60% Oamios,
MPEIYCMOTPEHHBIX TEXHOJOTHYECKON KapTol aucuuIuivHbl. [lonoxuTenbHas
OIICHKAa 3a CEMECTp MO JaHHOW JMUCIMIUIMHE (3a4€T) CTaBUTCS TaKXE TOJIBKO B
ciydae Habopa He MeHee 60 % o0miero KoauyecTBa 0aaIoB MO JUCHUIUIMHE 32
cemectp. B ciydyae nuddepeHninpoBaHHOr0 3a4era: eciu cTyneHT Habpai oT 60%
1m0 72% 3a ceMecTp OT MaKCUMaJIbHOTO KOJUYEeCTBa OalljioB, TO B BEIOMOCTH

BBICTaBJISIETCSA OlleHKa — 3, eciii OT 72% 10 87% - 4, eciiu ot 87% mo 100% -5.

3.2. DjieMeHThl MOHUTOPHHIA YUYeOHBIX JOCTHKEHU I

3.2.1. TexHo10ru4ecKas KapTa peMTHHIA IMCHUIIIMHBI

TEXHOJIOTUYECKASI KAPTA PEUTUHTA JUCLHUIIAHBI
(Mpo(puI MATEMATHKA U HHPOPMATHKA)

HanmenoBanue YpoBeHb/cTyneHb Craryc KomnuecTtBo
JTUCLHUIUIMHBI/KYypca o0pa3oBaHus JMCLUIUIMHBI B 3aYEeTHBIX
(GakamaBpuar, MarucTpatypa) | pabodem yueOHOM €IUHUI/KPEIUTOB
mwiane (A, B, C)

Maremaruka-1 OaxayiaBpuat
CEMeCTp

CMexHbIC JUCITUIIIINHBI 11O y‘{e6HOMy IJIaHy

IIpenmecTByronme:

[Tocnenyromue: anredpa, anreOpandeckue CTPyKTYpbl, MAaTeMaTUYECKUN aHAIN3, TEOMETPUS], TEOPUS
(GYHKIMH KOMIIJIEKCHOTO IEPEMEHHOTO

BXO/IHOU MOJIYJIb
(TIpoBepKa «OCTaTOUHBIX» 3HAHUH MO paHee U3YYCHHBIM CMEXHBIM JUCITUILINHAM)
dopma paboTer* KommuecTtBo 6amios 0 %
min max

CamocrosTenbHas pabora 0 0

0 0




BA30BBIN MOJIYJIb Ne | «MaTpHIbl, ONpeIeTHTeH H CHCTeMbI JTIHHEHHbIX A/Ire6pandecKux
YPaBHEHUII»
dopma paboTer* KomanuectBo 6amios 19 %
min max
Tekymas pabora [Tocerenne 3ausTuii 8 12
Pabota Ha 3anaTUn 10
Jlomammnsist pabora 10
CamocrosiTenpHas padoTta 8
ITpomexyTouHbII KontponbHas padora Nel 10
KOHTPOJIb NunuBuayansHoe qomaniHee 3aganue Nel 10
Htoro 60

FA30BBIN MOJIVJIb Ne 2 «BekTopHas a/ire6pa H aHAJTHTHUECKAS T€OMETPHSI»
dopma paboThr* KomanuectBo 6amnos 15 %
min max
Tekymias pabota [Tocenienne 3aHATHIA 10
PaboTa Ha 3aHsTUH

Jlomanmasist pabora

CamocrositenbHas pabora
[TpomexyTouHbII KonTponbHast padorta Ne2

KOHTPOJIb WuauBuayanbHOe goMaliHee 3aganue No2

Hroro

BA30BBINA MOJIYJIb Ne 3 «JIuneiinas anreopa. KoMmiexcHbie 4ncia.»

®opma paboTh* KoanuectBo Oamios 16 %
min max
Tekymas padota [Toceuienue 3aHsATHI 6 10
PaboTa Ha 3aHSATHH

Jomannsis padora

CamocrosiTenbHas pabora
[TpomexyTouHbII KonTponbHas padota Ne3

KOHTPOJIb WuuBuayanpHOE JoMalnHee 3aaanue Ne3
Hroro

Hrtorossiii MOyJIb
Copepxanue ®opma paboTsr* KoanuectBo 6amos 50 %
min max
KOJUIOKBUYM 24 40
JK3aMeH 60 100

84 140

JIOIIOJTHUTEJIBHBINA MOJIYJIb

bazoBelii Mogyb/ dopma paboTer* KonngectBo 6ajiioB
Tema min max
bazoBb1it Mmogye Nel Hanwucanue pedepata 0 5
Jloxmnan 0 5
JlomomauTenpHOE 3aJJaHue Ha 5 5




KOHCYJIbTaIIU!
CamocrosiTenbHBIN  pa3dop  3amaHUit 5 5
MOBBIIIEHHOW TPYJIHOCTH

bazoBsiit Mmogyne Ne 2 | Hanucanue pedepara 0 5
Jlokmaz 0 5
JlonmonHUTEIRHOE 3aJlaHue Ha 5 5
KOHCYJIbTAITU!
CamocrosiTenbHBIN  pa3dop  3adaHUi 5 5
MOBBIIICHHOW TPYAHOCTH

bazoBebrit Moyns Ne3 Hanucanue pedepara 0 &)
Jloxman 0 5
JlonotHUTEIEHOE 3a71aHue Ha 5 5
KOHCYJIbTaIlUU
CaMocTosTenbHBIA ~ pa3dop  3aaHwmid 5} 5}
MOBBIIIICHHOW TPYTHOCTH

Hroro 0 30

OO611ee KOJIMYECTBO OAIIIOB IO TUCHIUILIAHE

(o uroram M3y4eHHs BCEX MOJyJIei, Oe3 ydera
JOTIOJTHUTEIILHOTO MOJTYJIs)

CooTBeTCTBHE PETHHTOBBIX 0a/1JI0B aKa/IeMUY€ECKOIl OlleHKe

Oobugee Konruuecmeo HAOPAHHBIX OANN08 AKademuueckasn oueHka
180-130 3 (YIOBJIETBOPHUTEIHHO)
131-260 4 (xoporiio)

261-300 5 (OTIMYHO)

®UO npenonasarens:

;S 7
YTBepxkaeHo Ha 3aceqannu Kapeapel « 17 » 5 2017 r. Ilpotokoa Ne 9

3aB. xadeapoi

#

}J-{ fa /

1)

{41/ L
/[ Ji¥}~ Kanauesa C.M.

| / Maiiep B.P.
V




MHUHUCTEPCTBO HAYVKHU U BRICLIIET'O OBPA30OBAHUA P®
DedepanvHoe 2ocyoapcmeerHoe D100HcemHoe 00pa308amelbHoe yupedcoeHue
BBICHICTO 06p330BaHI/IH
Kpacnospckuti cocyoapcmeennwiii nedazocuyeckuil yHusepcumem
um. B.Il. Acmaghvesa

HNucTuTyT MaTeMaTuku, GU3uku, HHPOPMATHKU

Kadenpa-pazpaboruuk: anredpbl, reOMETPUHA U METOANKHU UX MPETOAaBaHUS

YTBEPXJEHO OAOBPEHO
Ha 3ace/laHuu Kadeapbl Ha 3aceJJaHu1 HAy4YHO-METOIMYECKOro COBETa
[Ipotokon Ne 9 CHEeUaIbHOCTH (HAMIPaBJICHUS TOJITOTOBKH)

IIporoxkon Ne 8
! Ot 23 mas 2018
‘Maiiep B.P. TIlIpencenatens HMC < C.B. bopTHOBCKMI1

oT «3» mas 201 ,/
3aB. ka. AT'uMIT

/
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®OHJ OHEHOYHBIX CPEIACTB
JJ1st mpoBeIeHUS TEKYIIIETO KOHTPOJIS M TIPOMEXYTOYHOM aTTeCTaIluN
OOyyaronuxcs Mo JUCIUILINHE

MATEMATHUKA

Hamnpasienue noarorosku: 44.03.05 INenarornueckoe oopasoBanue (¢ AByMs
npoUIISIMN)

Hampasnennocts (rpoduib) 00pa3oBaTeIbHON MTporpaMMbl MaremaTrka u
uH(popMaTHKa

KBanuduxanus (cTeneHn): bakaiaBp

®dopma o0ydeHus: OUHas

4
CocTtaBuTens: % f':rv / Kanauesa C.U., noueHt Kadenps! anreOpsl, TEOMETPHUH U METOMKH UX
7
£

MpenoiaBaHus



IKCIIEPTHOE 3AK/JIIOYEHUE HA ®OHJIl OHEHOYHbLIX CPEJCTB

[IpeacraBnenHsii  (HOHJ  OLIGHOYHBIX  CPEACTB 1l TEKylled
IPOMEXYTOUHOM arTecTanu cooTBeTcTBYyeT TpedoBanusim @PIOC BO wu
npodeccruonanbubiM ctannaptam llegaror (mpodeccroHanbHas AESTENBHOCTH B
cdepe TOMKOIFHOT0, HauaIbHOTO OOIIETr0, OCHOBHOTO OOIIETO, CPEAHETO OOIIETO
oOpa3oBaHusi) (BOCIMTATENb, YYUTENb), YTBEP)KIECHHBIM IpUKa3oM MuUHTpyIa
Poccum ot 18.10.2013 N 544H.

[Ipennaraembie (GopmMbl U CpeiacTBa aTTeCTAllMM aJEKBAaTHBI LEISAM U
3ajayaM  peaju3aliy  OCHOBHOW  mpod)ecCHOHANBHOW  00pa3oBaTEIbHOU
nmporpaMMmbl 0 HampaBiieHuio  moarotoBku — 44.04.05  Ilemarormueckoe
obpazoBanue (¢ JIByMs NMPOMHUIAMHU IOATOTOBKH), HAIPABICHHOCTH (MPOQHIIB)
oOpa3oBaTenbHOM MpOrpaMMbl MaTeMaThka M HH(pOpMaThKa, KBadu(UKAIUSI
(crenenn): OakanaBp, (hpopma 00ydeHHUS: OUHAS.

OueHouHbIE CpPEACTBA U KPUTEPUU OLEHUBAHMS IPEICTABICHBI B IOJHOM
o0beMe. DOpMBI OILIEHOYHBIX CPEACTB, BKIKOYEHHBIX B NPEICTaBICHHBIN (POH],
OTBEYAIOT OCHOBHBIM npuHLUNAM ¢opmupoBanuss DPOC, yCTaHOBIEHHBIX B
[Tonoxenuun o QopmupoBanuu (oHAA OLEHOYHBIX CPEICTB MJs TEKYILIEro
KOHTPOJISI YCIIEBAEMOCTH, MPOMEXYTOUYHOW M UTOroBOH (rocyAapCTBEHHOU
UTOTOBOM) aTTecTalMi OOydYarolmMxcs MO 00pa30BaTebHBIM IpOrpaMMaM
BBICIIIETO 00Opa30BaHus — MporpaMmaM OakajgaBpuaTa, IporpaMMam CHEeIHaIUTETa,
porpaMmaM MarucTparypsbl, MporpaMMaM IMOJArOTOBKH HAyYHO-TEIarornyecKux
KaJpOB B AacHUpaHType — B (elepalbHOM TOCYyAapCTBEHHOM OOJKETHOM
o0pa30oBaTeNbHOM  YUpeXJAEHHH  BbIcliero oOpa3zoBanus  «KpacHosipckuii
roCyJapCTBeHHBI memarorudeckuii  yHuBepcuter wuM. B.Il.  ActadbeBay,
YTBEPKJIEHHOT O IpuKa3oM pekropa Ne 297 (m) ot 28.04.2018.

PazpaboTanublii U mpeacTaBIEHHBIN ISl AKCIEPTU3bl (OHI OIEHOYHBIX
CPEIICTB PEKOMEHAYEeTCS K HCIOJb30BaHUIO B MPOIECCe MOATOTOBKH IO
YKa3aHHOM IporpaMmme.

DKcrepT-padoToaaTeb,
nupekrop MAOY rumuazus Nel4

«KOHOMUKH, YIIPABIICHUS U TIPABa» [ymax H.B.

27.04.2018



1. Ha3nauyenue ¢oHIa OLIEHOYHBIX CPEACTB
1.1. Heabrw co3ganmss DPOC gucuumimael «MaTeMaTUKa» SIBISICTCS

YCTAaHOBJICHHME  COOTBETCTBUSI  y4€OHBIX  JOCTHIXKEHUM  3allJIaHUPOBAHHBIM
pesynpTaTaM  OOydYeHHs] ¥  TpeOOBaHUSM OCHOBHOW  MpodheCcCHOHATHHON
oOpa3oBaTenbHOI MporpaMmbl, pabodei mporpaMMbl AUCIUILIAHBI.

1.2. ®OC no aucuumuinHe «MaTteMaThKa» peliaeT 3a1aumn:

— KOHTPOJIb M YIIPaBJICHUE TMPOIECCOM MPUOOPETEHUS CTYyICHTAMHU

HEOOXOUMBIX 3HAHUN, YMEHUH, HaBBIKOB U YPOBHSA CHOPMUPOBAHHOCTH

komneTeHuu, ompenaeneHHbix O®I'OC BO no paHHOMY HampaBICHUIO

MMOATOTOBKH;

— o0OecrieueHUE COOTBETCTBUSI  PE3YJIbTAaTOB OOydYeHHs]  3ajadyam

Oynymielr Tpo(ecCHOHATBHON NMEeATeTFHOCTH Yepe3 COBEPIICHCTBOBAHHE

TPaJAUIIMOHHBIX ¥ BHEJIPEHUE WHHOBAIMOHHBIX METOAOB OOyYEHHS B

o0Opa3oBaTeNbHBIN MPOIIECC.

1.3. ®OC pa3zpaboTaH Ha OCHOBAaHMM HOPMATUBHBIX JOKYMEHTOB:

- (erepalIbHOTO TOCYNAPCTBEHHOTO 00Pa30BaTEILHOTO CTAHAPTa BHICIIETO
oOpazoBanuss 1o HampasiaeHuto noarotopkn 44.03.05 Ilemarornueckoe
oOpa3zoBaHue

- o0Opa3oBarenpHOI MPOrpaMMBbl BBICIIIETO 00pa30BaHus 10 HAIMIPABJICHUIO
noarotoBku 44.03.05 [Tenarornueckoe oOpazoBaHue

- Tlonoxenuss o ¢dopmupoBanuu ¢GOHAA OLEHOYHBIX CPEACTB JUIS
TEKYIIEro KOHTPOJS YCIEBAGMOCTH, MPOMEKYTOYHOW M WTOTOBOM aTTeCTallud
oOydJaroruxcss 1Mo 00pa3oBaTENbHBIM TIPOrpaMMaM BBICIIETO OOpa30BaHUS —
nporpammam 0OakanaBpuata B (eAepaTbHOM TOCYAapCTBEHHOM OFOKETHOM
oOpa3oBaTeIbHOM  YUPESKICHHHM  BbICIIETO  oOpaszoBanums  «KpacHospckwmid
rocyJapCTBeHHBINA menarorudeckuii yauepcuteT uM. B.I1. AcradweBa» u ero

bunuanax.



2. IlepeyeHb KOMIETEHUHH ¢ YKa3aHHeM 3TanoB ux GopMHUPOBaHMS B
npouecce u3y4eHus AMCUMUIINHBI
OK-4 criocoOHOCTHIO K KOMMYHHUKAIIUU B YCTHOM M MUCbMEHHOM (popmax Ha
PYCCKOM M MHOCTPAHHOM SI3bIKax JUIS PEIICHMs 3a7a4 MEKIMYHOCTHOTO U
MEXKYJIbTYPHOTO B3aUMOJICUCTBUS
OK-5 cmocoOGHOCTRIO paboTaTh B KOMaoje, TOJEPAHTHO BOCHPUHUMATH
COLIMAJIBHBIE, KYJIBTYPHBIE U IMYHOCTHBIE Pa3JIAYUs
OIIK-1 roTOBHOCTBIO CO3HaBaTh COIMATBHYIO 3HAYMMOCTH CBOCH Oymyrei
npodeccuu, o6iagaTh MOTHBALMEl K OCYIIECTBICHUIO MPO(eCcCHOHATBLHON
NEATEIbHOCTH
OIIK-5 BnaseHreM OCHOBaMHU MPO(PECCUOHATIBHON ATUKU U PEUYE€BOU KYJIbTYpPbI
ITK-2 cnocoOHOCTHIO UCTIOIB30BAaTh COBPEMEHHBIE METO/IBI U TEXHOJIOTUU
OOy4eHHMs U TUarHOCTHKHU

2.2. Itanbl (GOPMHUPOBAHNUS U OLeHUBAHUS KOMIIETEHIIUI

Komne Ortan Jucuumunel, | Tun KoHTpoOs OneHouHoe cpeacTBo/
TeHUH | (HopMHUpPOBaHUS [IPaKTUKH, KNMBsI
s KOMIIETEHIINH yUYacTBYIOLIHE B Howmep ®opma
(dhopmMupoBaHUH
KOMIIETEHIH
OK-4 |opueHTHPOBOUHBIN |HH(pOpMATHKA TEKYIIHNH 4.1-4-6 KOHTPOJIbHAS
¢u3nka, MaTeMaTHKa |KOHTPOJIb pabora,
UH/IMBUYallbH
0  JoMalIHee
3aJlaHKe
KOTHUTHBHBIN ¢u3nka, MaTeMaTHKa | TEKY LU 4.1-4-6 KOHTPOJIbHAS
KOHTPOJIb pabora,
WH/IMBUIYaTbH
0  JIOMalIHee
3aJaHKe
NPaKCHUOJIOTHYECKH |anreOpa,  (usuka,| mpomexyrouHas |1, 2 JK3aMEH,
i WHPOPMAIIMOHHAS  |aTTeCTalus KOJJIOKBHYM
KyJIbTYpa,
MaTeMaTHKa
pedaexcuBHO- anredpa, ¢usmka, mpomexyrodnas |1, 2 JK3aMeH,
OLIEHOYHBIN uHPOpPMALIMOHHAs  |aTTecTalus KOJIJIOKBHYM
KyJIbTypa,
MaTeMaTHKa
OK-5 |opuentupoBounslii ([lenaroruka BoICIIeH | TEKYIIMMA 4.1-4-6 KOHTpPOJIbHAS
IIKOJIBI, ICUXOJIOTUS | KOHTPOJIb paborta,
WHIWBHYaTbH
0  JIOMalIHee




3a7aHue

KOTHUTHUBHBIN [Temaroruka BbICIICH | TEKYIIIUNA 4.1-4-6 KOHTPOJIbHAS
IIKOJIBI, KOHTPOJIb paborta,
MICUXOJIOTHS, UHAUBHUIYaJIbH
anrebpa, 0  JOMarrHee
MaTeMaTHKa 3a/laHue
npakcuonoruuecku |[lemaroruka Beiciieit | mpomexyrouHas |1, 2 IK3aMeEH,
i IIKOJIbI, ICUXOJIOTHS |aTTeCTaIus KOJUIOKBUYM
pedrexcuBHO- [lenaroruka BwIcIIeH | mpoMexyTouHast |1, 2 9K3aMeEH,
OLICHOYHBIN IIKOJIbI, ICUXOJIOTHS |aTTeCTals KOJUTOKBUYM
OIIK- |opuenTupoBouHbIii |[legaroruka BeICIICH | TEKYIIUMA 4.1-4-6 KOHTPOJIbHAS
1 IITKOJTBI, KOHTPOJIb pabora,
MICUXOJIOTHS, UHAUBHUIYaJIbH
MaTeMaTHKa, 0  JIOMamrHee
dusnka, MaTeMaTHKa 3a/laHue
KOTHUTHBHBIN [Tenaroruka BbICIICH | TEKYIIIUMA 4.1-4-6 KOHTPOJIbHAS
IIKOJIBI, KOHTPOJIb paborta,
TICHIXOJIOTHS, WHIMBUTYyaJIbH
MaTemaruka, pusuka 0  JOMariHee
3aJlaHKe
npakcuonoruuecku |[lemaroruka Beiciieit | mpomexyrouHas |1, 2 9K3aMeH,
i IIKOJIBI, aTTecranus KOJUTOKBUYM
MICHIXOJIOTHS,
MaTeMaTHKa,
¢u3uka, MaTeMaTHKa
pedrexcuBHO- [Tenaroruka Beiciel | mpomexyTouHas |1, 2 9K3aMEH,
OILIEHOYHBIN IIKOJIBI, aTTecTanus KOJIJIOKBHYM
MICHXOJIOTHS,
MareMaruka, pu3uka
OIIK- |opuentupoBouHsblii ([lenarorvka BoICIIEH | TEKYIIUMA 4.1-4-6 KOHTPOJIbHAS
5 LIKOJIBI, KOHTPOJIb pabora,
TICHIXOJIOTHS, WH/IMBUTyJTbH
MaTeMmaruka, pusuka 0  JIOMalIHee
3aJIaHKe
KOTHUTHUBHBIN [lenaroruka BbICILIEH |TEKYIIUN 4.1-4-6 KOHTpPOJIbHAA
IIKOJIBI, KOHTPOJIb pabora,
MICHXOJIOTHS, WHAUBHUIYaJIbH
MaTeMaTruka, pu3nKa 0  JOMallHee
3aJlaHKe
npakcuonorudecky |[lemaroruka Beicuiei | mpomexyrouHast |1, 2 9K3aMeH,
i IIKOJIBI, aTTecranus KOJUTOKBUYM
TICHIXOJIOTHS,
MaTeMmaTuka, pusuka
pedieKCUBHO- [lenaroruka BeICIIeH | mpoMexyTouHast |1, 2 JK3aMEH,
OLIEHOYHBIN IIKOJIBI, aTTecranus KOJUTOKBUYM
TICHIXOJIOTHS,
MaTeMaTuka, Gu3nKa
[1K-2 |opuentupoBounslii |[legaroruka BeICIIEH | TEKYIITHIA 4.1-4-6 KOHTPOJIbHAS




LIKOJIBI, KOHTpOJIb paborta,
HICUXOJIOTHS, WHIUBUYaJIbH
MaTeMaTHKa, hru3nka 0  JOMalIHee
3aJaHKe
KOTHUTUBHBIN Ilenaroruka BbICIIEH | TEKYIIHUN 4.1-4-6 KOHTPOJIbHAs
IIKOJIBI, KOHTPOJIb paborta,
MICHIXOJIOTHS, WH/IMBUYaJIbH
MaTeMaTHKa, pu3muka 0  JIOMallHee
3aJaHKe
npakcuosorndecku |[leparoruka Beiciiel | mpomexyrouHas |1, 2 9K3aMEH,
i IIKOJIBI, aTTecTauus KOJUJIOKBUYM
IICUXOJIOTHS,
MaTeMaruka, pusuka
pedexcuBHO- [Tenaroruka Bbiciel [ mpomexyTouHas |1, 2 9K3aMEH,
OLICHOYHBIN IIKOJIBI, aTTecTanus KOJIJIOKBHYM
HICUXOJIOTHS,
MaTeMaTHKa, pusuka

3. ®oH/ OLIEHOYHBIX CpeacTB AJIdA HpOMe)KyTO‘IHOﬁ arrecranuu

3.1. ®OHIBI OIIEHOYHBIX CPEICTB BKIIFOYACT BOMPOCHI K 3a4CTY.

3.2. O1ieHOYHBIE Cpe/ICTBA
3.2.1. Ouenounoe cpenctso 1

Kpurtepuu onieHMBaHUS 1O OIIEHOYHOMY CpelcTBY 1

Bricokuit ypoBeHb IIpoBUHYTHIN ypPOBEHb ba30BbIi1 ypoBEeHB
dopmupye c(OpMHPOBAHHOCTH c(OPMHPOBAHHOCTH c(OpMHUPOBAHHOCTH
MBIE KOMIIETEHITN U KOMIIETEHIINH KOMIIETEHIINH
KOMIICTEHI] (87 - 100 6amoB) (73 - 86 GamoB) (60 - 72 6ammoB)*
uu OTJIMYHO/3aYTEHO XOpOI10/3a4TEHO YAOBJIETBOPUTEIIBHO/3aUT
€HO




OK-4
OK-5
OIIK-1
OIIK-5
[1K-2

Crynenr CcBOOOIHO
BIIQZICET TEOPETUUYECKUM
MaTepUaIoM,

OPUEHTHPOBAaH Ha TOHWCK
HECTAH/IAPTHBIX  HOBBIX
pelIeHHI B chepe
KOMIIETEHIIMH Ha OCHOBE
0a30BBIX 3HAHUH,
YMEHUM, HaBBIKOB, 3HAET
METOJbI, CIOCOOBI U
NPUEMBl  JIeATEIHHOCTH,
HEe00XOAUMBIE TUTS
pemieHus 3amad B chepe
KOMIICTCHITUH, yMeeT
HaXOJUTh 6onee
3 pexTUBHBIE CITOCOOBI
pEIICHHS TPaTUITMOHHBIX

3ajad, MOHUMAET
Ba)KHOCTb TIOMCKa
pereHus
WHHOBALIMOHHBIX 337124 U
HOBBIX 3P PEKTUBHBIX
peUIeHUI TpaJAuIHOHHbBIX
3a1a4 B chepe
KOMITCTEHIHH TSt
YCHEWHOCTH  Oyaymein
npodeccuun u
KapbepHOTO pocra,
CTpEMHTCS K
NPUOOPETEHUIO  OMbITa
peuieHus 3a1ad B cdepe
KOMITETEHIIHH.

Crynent BJIAJIEET
OCHOBHBIMHM  3HaHUSIMH,
YMEHHUSIMH M HaBBIKaMH,
crocobamu

NEeSTeTbHOCTH B cdepe
KOMIIETEHIIMH U OMBITOM
ero MPUMEHCHHUS, 3HACT

METOJIbl,  CIIOCOOBI U
MIPUEMBI JIEATETLHOCTH B
cdepe KOMIIETEHIIH,
yMeeT HAXOJIUTh

3¢ peKTUBHBIC pEHICHUS
OCHOBHBIX 33734 B cdepe
KOMIETEHIUI B
YCIIOBUSAX
HECTaHAapPTHOU
CUTyallud, WMEET OIIBIT
HAXO0XKJICHUS

3 (PEKTUBHBIX pelICHUH
OCHOBHBIX 33734 B cdepe

KOMIIETCHIIUH B
YCIIOBUSIX
HECTaHIapPTHOU
CUTYyallHH, MMOHUMAaeT
Ba)KHOCTh OIbITa B
HaXOXXJICHUH

3 (PEKTUBHBIX pelIeHUN
OCHOBHBIX 3aJ71a4 B cepe
KOMIIETECHIIU .

Crynent
MUHUMAaJIbHO
HEOOXOIMMBIM HaboOpoM
3HAHUM, yMEHUH U
HAaBBIKOB, CII0C000B
NesTeNIbHOCTH B cepe
KOMIICTCHITHH, 3HAET
OCHOBHBIE METO/IbI,
CHoco0bl M MPHEMBI
NesTeNIbHOCTH B cepe
KOMIIETEHILINM, yMEET
HAXOAUTh pelieHue
OCHOBHBIX 33/1a4 B cdepe
KOMIIETEHIINH npu
HATHYUU 3aJIaHHBIX
TUTIOBBIX YCIIOBUH,
UMEET OIBIT PEHICHHS
OCHOBHBIX 3amady B
chepe KOMIETSHIINH TpH
HATHYUU 3aJIaHHBIX
TUTIOBBIX YCIIOBUH,
MIOHUMAET
HEOOXOJUMOCTh TOMCKA
penIeHus OCHOBHBIX
3a/1a4 B chepe
KOMIIETEHIIMI JJIsI CBOEH
Oynyieit
npodecCHOHATbEHON
NEeSTeNbHOCTH.

BJIajeeT

*Menee 60 6a/m10B — KOMIETEHIIUS HE chOpMUPOBaHA

4. @oH/ OLIECHOYHBIX CPEACTB JJIsl TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH

4.1.

dDoHIbBI

OLICHOYHBIX

CpPEICTB.

Conepxat

BAPUAHTHI

ay IUTOPHBIX

KOHTPOJIbHBIX Pa00T, WHIWBHIYAIbHBIX JOMAIIHUX 3aJlaHul, J1ab0paTOPHBIX

pabor.

4.2.1. Kputepuu olleHUBaHUSI CM. B TEXHOJIOIMYECKOM KapTe pedTUHra B pabouei

nporpaMme JUCHUIIIMHBL

Ouenounsie cpeactna 4.1 u 4.2

Kpurepun onennBanus

KommgectBo
OaIIoB (BKJIAL
B PEUTHHT)




BrInosHeHbl Bce 3a/1aHusl KOHTPOJIBbHOM paboThl, 00ydaromMiics Omupancs Ha
TEOPETUYECKHUE 3HAHMSI U YMEHHUsI PEIATh UCCIE0BATEIbCKHE 3a1a4H.

Jloruuecku BEpHO BHICTPAMBAET PEILICHUE 3a]1a4.

ApryMeHTHpYeT pe3yibTaT, IPOBepseT BEPHOCTh HAWAEHHOTO pPEIIeHUs 3a/1ad
KOHTPOJIBHOH paboThI

RN (P O

Bri6upaeT Hanbosiee palliOHAIBHBIN X0/ peLICHUS

MaxkcuManbHbIA 0ajLt 10

5. Y4yeOHo-MeTOoauuYeckoe W HMHpoOpManUOHHOEe oOecneueHue (OHI0B
OILIEHOYHBIX CPEe/ICTB
1. «Anrebpa», ActaxoBa E.T., Tumodeenxo I'.B., Jlareianiea JI.T'.
2. «JIuneitnas anredpa, yacts 1», Jlapun C.B.
3. «JIuneiinas anredpa, yacts 2», Jlapun C.B.
4

. JIekuuu o reomeTpun: yuebnoe nocodue. U.1, Anumenko C. A.

6. OueHo4HbIe cpeacTBa (KOHTPOJLHO-U3MEPHUTEIbHbIE MATEPHUAJIBI)

Ouenounoe cpeacrso 1.
Bonpocekl K KOJIJIOKBUYMY

1. Onpenenenue
MaTpHllbl, 1eHCTBUS Ha/l MAaTPUIIAMHU — [IPABUJIA BBIIIOJIHEHUS, IPUMEPHI U CBOMCTBA.
2. Onpenenurenu 2-ro

U 3-ro MOPSIKOB - MpaBWJIa BBIYMUCICHHS, NMpUMeEpbl. PelieHue cucteMbl JUHEHHBIX
ypaBHeHui MeroaoM Kpamepa.

3. Omnpenenurensb
MaTpulbl - OIpEICIICHHUE. CpoiicTBa onpenenureneil. Bpruncnenue omnpenenuTens
IIPUBEICHNEM K TPEYTOJIbHOMY BHJY C IIOMOILBIO CBOMCTB OIIPENEIUTEIS.

4. MuHop  2r1eMeHTa
MaTpullbl, anreOpandyeckoe jgomnojsHeHHe. Crocod BBIYUCIEHHS OIpelenuTeNnel N-ro
HOpsi/IKa ¢ TOMOIIBIO aNre0pandeckux JTOMOIHEHUH.

5. OOGpatHasi MaTpuIla — OIPEICICHHE, CIOCO0 BBIUUCICHUS, TPUMEP BBIYUCICHUS.
MatpuuHsle ypaBHEeHUSI. MaTpUUHBII c1OCO0 pelIeHUs] CUCTEMBbI JIMHEHHBIX YpaBHEHUIA.

6. CucTeMbl JTMHEHHBIX
ypaBHEHUM: OMpeaeieHue, perieHne, KiIacCuPUKaus IO KOJWYECTBY peIIeHUH,
alieMeHTapHble peoOpa3oBanusi. CTyneHyaras cucTeMa JIMHEHHBIX ypaBHeHUU. Perenue u
MCCJIEJOBAaHNE CUCTEMBI JIMHEWHBIX ypaBHEeHU MeTo oM ["aycca.

7. Apudmernueckuit
N-MEpHBI BEKTOp — ONpeAeseHHe, Omepaluu, cBoilcTBa. Apudmernyeckoe N-MepHOe
BEKTOPHOE MPOCTPAHCTBO, MOAMPOCTpaHCTBO. JIMHETHAs KOMOWHaIUS BEKTOpOB. [IpumMepsr
BBIUKCIIEHNS JINHENHON KOMOMHAIIAH.

8. JluneiHo
3aBUCHMAasl U JIMHEHHO HE3aBUCHUMasi CUCTEMbI BEKTOPOB, OCHOBHBIE CBOWMCTBA JIMHEWHOU
3aBUCUMOCTH.




10.

OcHOBHasg Teopema

O JUHEWNHOU 3aBUCUMOCTH U CJIEICTBUS U3 HEE.

basuc u panr cucremsl BekTopoB. Haxoxaenue panra u 6azuca CUCTEMBbI BEKTOPOB.

OueHo4Hoe CpeacTBo 2.
Bomnpocsl k 3k3aMeny

1.

oo

10.

11.

12.

13.

14.

Cuctembl JIMHEHHBIX ypaBHEHMH: OINpEAEICHUE, pelIeHue, Kiaccupukamus 1o
KOJIMYECTBY PEIICHUI, PAaBHOCUJIBHBIE CUCTEMbI JIMHEHHBIX YPAaBHEHUH, 3J€MEHTapHbIE
npeoOpa3zoBanus. CrTyneHyaras cuUCTeMa JIMHEHHBIX ypaBHeHuiM. Pemienue wu
HCCIICIOBAHME CHCTEMbl JIMHEHHBIX ypaBHeHUM wmeroaom [aycca. Marpuna,
pacliMpeHHas MaTpUlla CHUCTEMbl JIMHEMHBIX YpaBHEHMU. PemieHune HeompeneneHHOU
CUCTEMBI JINHEWHBIX ypaBHeHU. [IpumMepsl.

ApudmeTnueckoe n-MEpHOE BEKTOPHOE IIPOCTPAHCTBO, CBOMCTBA ONEpaluid C
JI0Ka3aTeJIbCTBOM, IPUMEPHI C JJOKA3ATEIbCTBOM.

Jluneitnass koMOuHanUs BEKTOPOB. JIMHENHHO 3aBUCHMMasT M JIMHEHHO He3aBUCUMas
CHUCTEMbI BEKTOpPOB, OCHOBHBIE CBOMCTBA JIMHEHHON 3aBUCHUMOCTH C JIOKa3aTeJIbCTBOM,
IIPUMEPBI Ha ONPEIEICHUE JIMHEMHOW 3aBUCUMOCTH CUCTEM BEKTOPOB.

OcHOBHasl TeopeMa O JIMHEHHON 3aBUCMMOCTH U CIEICTBHS W3 Hee. bazuc m panr
CHCTEMBI BEKTOpPOB. Teopema o CyliecTBOBaHHH 0a3Kca B CHCTEME BEKTOPOB.

Martpuna, 1eiicTBUs HaJ MaTpULIAMH, CBOMCTBA OlEepalUid.

OOpartHas MaTpuna. MaTpuuHble ypaBHEHHs. MaTpU4HbIN CHOCOO pEIIEHUS] CHCTEMBbI
JMHEUHBIX YPaBHEHUN, IPUMED.

Onpenenurens matpuiibl. OmnpenenuTtenu 2-ro0 U 3-TO MOPSAIKOB. PereHue cuctembl
JUHENHBIX ypaBHeHUH MeTogoM Kpamepa, mpumep.

Onpenenurens n-ro MNOpsAJAKa, CBOMCTBA ONpENENUTENEH C  JO0Ka3aTelIbCTBOM,
BBIUNCJICHUE TPUBEACHUEM K TPEYTOJIbHOMY BUJLY.

[TonsiTue MuHOpa U anredpanvyeckoro JIONOJHEHHWS JJIeMEHTa. Bpruncienue
onpenenuTeNneil ¢ MOMOIIbIO anreOpanvyeckux JOMOJIHEHHH 3JIeMEHTOB CTPOKH WIIH
cronbna.

[TonsTne MHUMON e€QUMHMIBI M HEoO0XOAMMOCTh ee BBeaeHus. CTeneHu MHHUMOM
enquHunbl.  KommuiekcHele duucna B - anreOpamueckoir  ¢gopme. [leiictBus Han
KOMILJIEKCHBIMH YHCJIaMH B airedpanueckoi (hopme, CBOMCTBa onepanuil.
['eomeTprueckass MHTEpHpeTalns KOMIUIEKCHBIX YHCEN, MOAYJIb M  apryMeHT
KOMIIJIEKCHOTO 4Hcia. TpuroHomerpudeckas gopma komriekcHoro yucna. Ilepexoxn u3
anredpandyeckoi (GOpMbl B TPUTOHOMETPUYECKYI0 U M3 TPUTOHOMETPUYECKOH B
areOpanvecKyro.

ConpsikeHHble KOMIUIEKCHbIE 4Hciia. CBOMCTBA CONPSKEHHBIX KOMIUIEKCHBIX YHCEI.
Pemenune kBanpaTHBIX ypaBHEHUN BO MHOKECTBE KOMILJIEKCHBIX YHCEN. Y MHOXKEHHUE U
JIEIeHNe KOMIUIEKCHBIX 4YHMCel B TpUroHoMeTpuueckoil ¢opme (dhopmynsl ¢
nokazarenbcTBoM). @opmyna Myaspa, IpuMepBl.

Kopuu u3 xommiekcHoro uncia. Teopema O CylIeCTBOBAaHMM M KOJIMYECTBE KOpPHEW W3
KOMILIEKCHOTO yncia. M300pakeHre KOMIUIEKCHBIX KOPHEH Ha OKPYKHOCTH.

Kopuu u3 eaununbl. TeopeMa O CylmeCTBOBAHMM M KOJMYECTBE KOPHEH W3 €IUHHIIBI.
N300pakeHre KOpHEH U3 eIMHUIIBI HAa €AMHUYHOM OKpykHOCTH. Teopema o cymme Bcex
KOpHEH U3 eauHuIbl (0€3 T0Ka3aTeIbCTBRA).

Ananumuueckasn ceomempusn
FCOMeTpI/I‘-IGCKI/IC BCKTOPBI U ﬂeﬁCTBHH Hag HUMMU.



YpaBHEHHE NPSAMOI HA TIIOCKOCTH
YpaBHeHHE NPSIMOil Yepe3 1BE TOUKH.

CoNoORWN

10. HopmanbHOE ypaBHEHHUE TPSIMOA.
11. HopmanbeHO€ ypaBHEHHE MJIOCKOCTH.

CxkansipHO€ MPOU3BEAECHUE BEKTOPOB, ONPEICICHHUE, CBOMCTBA.
BekropHoe npousBeeHe BEKTOPOB, ONPEIEICHHS, CBOMCTBA.
BriBoa hopMysibl BEKTOPHOTO MTPOU3BEICHUS YePE3 KOOPAUHATHI.
CMmeniaHHO€ IPOU3BENIEHUE, OIIPEEIIEHNE, CBOWCTBA.
['eomeTpuyeckuii CMbICI CMEIIAHHOTO MPOU3BE/ICHUS BEKTOPOB

VYpaBHeHME PSAMON ¢ HOPMAIIBHBIM BEKTOpoM N.

12. YpaBHeHUE TIOCKOCTH ¢ HOPMAJIBHBIM BEKTOPOM.

13. O61ee ypaBHEHHUE MIIOCKOCTH.

14. PaccrostHue OT TOYKH JI0 MPSIMOM B R,

OuenouvHoe cpeacrso 4.1
KonrpouabHas padora Nel.1l

BapunanT 1 K.P.-1
1) Pemuth cHCTEMY TpeMsl CIIOCOOAMH: METOJOM
Taycca, metogom Kpamepa, MaTpHIHBIM METOIOM:

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

Bapunant 2 K.P.-1
1) PenTh cucteMy TpeMs CrocobaMu: METOIOM
I'aycca, metoiom Kpamepa, MaTpHUHBIM METOIOM:

2X, — X, + 3%, =4 X, + X, +%X,=0
Q) I +3%, - % =11 0 lax —3x, +4x,=0
X, —2X, + 2%, = =7 10x, —11x, + 4x, =0

2) [l MaTpuIbl A BEIYHUCIUTH OIPEACIUTEND ABYMsI

3 1 23
2%, —3X, +4X%, =0 crocobam. e 124
4% —11x, +10x, =0 1111
2) /I MaTpuIbl A BEIYHCIUTH ONPEEIUTENb ABYMS 4 -1 25
[ e 2 10 A
Bapuanr 3 Az -5 -7 -4 1 K.P.-1 Bapuanr 4 K.P.-1

1) Pemnts cucTeMy TheMs 210dd0AME: METOI0M
I'aycca, merogom Xpadepad matpuaHbIM METOIOM:
X +4X, —X; =6

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

2) Jnst MaTpuisl A BBIYHCIHATH ONPENSIUTENb ABYMS

3% —5X, +4x%, =0

1 8 2 -3
criocodamu. N 3 220 4
15 -3 7 -1

3 2 7 2

1) PemnThb cucteMy Tpems ClOCOOAMU: METOIOM
I'aycca, metoiom Kpamepa, MaTpiHuHBIM METOJIOM:

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

2) Jlyis1 MaTpuIbl A BBIYHUCIUTH OIPEASIUTENb IBYMSI

—5% +3x, +4%x, =0

5 -3 7 -1

croco0amu. 3 2 0 2
A=l 1 4 6

3 -2 9 4




Bapuant 5 K.P.-1
1) Pemuth CHCTEMY TpEMsI CITIOCOOaMH: METOIIOM
T'aycca, metogom Kpamepa, MaTpuuHBIM METOIOM:
2X — X, +2X%, =0
0)
4% + X, +4%, =6

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

Bapuanr 6 K.P.-1
1) PewnThb cucteMy TpeMs CIIOCOOaMU: METOIOM
laycca, metogom Kpamepa, MaTpHIHBIM METOZIOM:

2% — X, —3%, = -9 3%, —3X, + 2%, =2
) 3% +5%, + X, =20  0) J4x —5x, +2x, =1

X+ X, + 2% =4 X — X, — 2%, =0 3%, +4x, +2%, =15 X, — 2X, =5

2) JInst MaTpuubl A BHIYACIHTD ONPENEITHTEND IBYMS 2) Jlyist MaTpUIbl A BBIYHCIHTE ONPEAETUTEND ABYMsI
0 41 1 2 -1 2 0

criocobamu.
-4 21 3 crocobam.

Ao 13 41 2

012 -2 2 .10 1
1 3 4 -3 1 2 3 -2

Bapuanr 7 K.P.-1 Bapuanr 8 K.P-1

1) Pemnth cHCTEMY TpeMsl CTOCOOaMH: METOJIOM
laycca, metogom Kpamepa, MATpHYHBIM METOJIOM:

2X; — X, =3X; =0 2%, + X, +3%, =0
a) 13X, +4X, +2X; =1 ©) J6x, —2x, +4x, =0
X, +5X, + X3 =-3 X, +3X, +4x%, =0

2) Jnst MaTpuisl A BBIYHUCITUTD ONPEICTUTEND ABYMSI

1) PeuThb cucteMy TpeMs Crioco6aMu: METOIOM
Taycca, metogom Kpamepa, MaTpHIHBIM METOIOM:

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

2) st MaTPHIBI A BBIYHCIUTE OTNPEICTUTEND IBYMSI

X, —3X, +4x, =-19

3 5 3 2 27 2 1
crmocobamu. crocobamu.
2 4 1 0 11-10
A= A=
1 -2 2 1 34 0 2
5 1 -2 4 05 -1 -3
B K.P.-1
apuauT 9 BapuanTt 10 K.P.-1

1) Pemmmth cucTeMy TpeMs CIOCOOaMH: METOJOM
I'aycca, meronom Kpamepa, MaTpUIHBIM METOJIOM:

2X + X, +3X%; =7
a) 42% +3X%, + %3 =1 0)
3% +2X, + X, =6

X +X +% =0

1) PemnThb cucteMy Tpems criocobamMu: MeTOIOM
I'aycca, metogom Kpamepa, MaTpudHBIM METOIOM:

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

2) Jlyist MaTpuIbl A BBIYHUCIUTH OIPEACIUTENb ABYMSI

) Ix +3x, —x, =11
X, — 2%, + 2%, =7

2% =3%, +4%, =0 Croco6aMH. L1103
3 2 1 -1
4x, —11x, +10x, =0 =y 2 _1 3
2) Jlnst MaTpuilbl A BBIYHUCIUTD ONPEACIUTENb ABYMSI 4 0 1 2
(11 -2 00
BapnaHT llA_ 36 -2 5 K.P.-1 BapnaHT 12 K.P.-1

1) Pemmts cucteshy @pefist cigcobamm: MeToOM
l"aycca, metonoNi2Kamepa, MITPHIHBIM METOJIOM:

X +4X, — X =6 X +3X%, +2% =0
a) ¢ 56X, +4x, =-20 6) 12x, —x, +3x%, =0
3%, — 2X, + 5%, = =22 3%, —5X, +4%, =0

2) Jnist MaTpuisl A BBIYHCIHATD ONPEICTUTENb ABYMS

31 23

crioco0amm. 4 -1 2 2
A=

1 -111

4 -1 25

1) PemnThb cucteMy Tpems CliOCOOaMH: METOIOM
I'aycca, metogom Kpamepa, MaTpaHBIM METOIOM:

3%, —2X, + 4%, =21 33X + X%, +2%X,=0
a) 43x, +4X, — 2%, =9
2%, — 2X, — 2%, =10

2) Anst MaTpHILBI A BBIYHCIUTE ONPEICTUTENb IBYMSI

0) J—x, +2%, +3x,=0
— 5% +3X, +4x%,=0

1 8 2 -3

criocodamu. 3 20 4
Als 37 1

3 2 7 2




Bapnant 13 K.P.-1
1) Pemnth cuCTEMY TpeMs CIOCOOaMH: METOOM
Taycca, metogoM Kpamepa, MATpHIHBIM METOIOM:

2X, — X, + 2%, =0 2X, +5X, + 3%, =0

Bapuant 14 K.P.-1
1) PenThb cucteMy TpeMs CrocoO0aMu: METOAOM
Iaycca, MmetonoM Kpamepa, MaTpHIHBIM METOAOM:

2% — X, —3%;, =-9 3%, —3X, +2%X; =2

a) JAX + X, +4%, =6 0) 14x +6X, + 2%, =0 X +5% +% =20 A% = 5%, + 2%, =1
3%, +4X, +2x%, =15 —2X =5
X + X, +2%X; =4 X —X, —2%; =0 X 2 3 X 2
2) Inst MaTPHIBI A BBIYHCIUTD ONPEICTUTENb IBYMSI
2) Jnst MaTpuLbl A BBIYHUCITATH ONPEICTUTENb ABYMSI 0 41 1
5 -3 7 -1 croco6am.
Ccroco6amu. 3 2 0 2 Al 74213
A= 0 12 -2
2 1 4 -6
1 3 4 -3
3 -2 9 4
Bapuant 16 K.P.-1
1) PemTh cHCTEMY TpEMs CIIOCOOAMHU: METOIOM
Bapuant 15 K.p.-1 | [aycca, meromom Kpamepa, MATpHIHBIM METOOM:

1) Pemmmthb cucTeMy Tpems CIocO0aMH: METOIOM
I'aycca, meronom Kpamepa, MaTpUIHBIM METOIOM:

2%, — X, —=3%X, =0 2%, + X, +3%,; =0
) 13x, +4X, +2x, =1  0) 16x, —2x, +4x, =0
X; + 59X, + X, =-3 X +3X, +4%, =0

2) [lnst MaTpunbl A BBIYUCITATH ONPEICIUTENb ABYMS

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

2 -12 0 X, —3X, +4x; =-19
crocodamu. 3 4 1 2
A= 2) nst MaTpHULBl A BEIYHCIUTD ONPEICIUTENb IBYMS
2 -10 1 3 5 3 2
1 2 3 -2 croco0amH. N > 4 1 0
|1 -2 2 1
5 1 -2 4
OuenovHoe cpeacrso 4.2
KourpouabHas padora Nel.2
Bapuant 1 Konumponwvnas paboma - 1.2 Bapuanr 2 Konmponvnas paboma -
1. 1) Haiitm 0a3mc cHUCTEMBI BEKTOPOB W OCTaJbHBIC 12

BEKTOPBI BEIPA3HUTh YEPE3 HETO.
2) Haiftu npyroit 6a3uc CHCTEMBI H OCTAIBHBIC
BEKTOPHI BEIPA3UTh Yepe3 HEro.

& =(1,3252), & =(22352), &, =(31122),
B =(-1-110-1), & =112

2. Ompenenuts, OyAeT JIM JaHHAs CHCTEMa BEKTOPOB
JIMHEMHO 3aBUCUMON.

& =1012), & =(-2132), &, =(3-10.2),
8, =(-41-3-6), & =(4-312)

1. 1) Haiitu 6a3uc cucTeMBl BEKTOPOB M OCTAJIbHBIC
BEKTOPBI BBIPA3UTH Y€pe3 HETO.
2) Haiitu npyroit 0a3uc CHUCTEMBI M OCTaJbHBIC
BEKTOPBI BBIPa3HUTh Yepe3 Hero

& =(1359), & =01247), & =(@1135),
£ =(2,2610), & =(4,71526)

2. Omnpenenuth, OyJIeT JU JaHHAs CHCTEMa BEKTOPOB
JIMHEMHO 3aBUCUMON.

8 =(43-11), & =(21-33), & =(L1L-1),
8, = (6;51-1).




Bapnant 3 Konmponsnasn pavoma - 1.2
1 1) Haiitn 06a3uc cucTteMbl BEKTOPOB M OCTaJIbHBIE
BEKTOPBI BBIPA3HUTh Yepe3 HEro.
2) Haiitu npyroii 6a3uc CUCTEMBI U OCTaIbHBIE
BEKTOPBI BBIPa3HUTh Yepe3 HEro.

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

2. Omnpenenuth, OyIeT M MaHHAs CHUCTEMa BEKTOPOB
JMHEHHO 3aBUCUMOM.

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

Bapuanr 4 Konmponvnas paboma -
1.2
1. 1) Haiitn 6a3uc cucteMbl BEKTOPOB M OCTalbHBIC
BEKTOPBI BBIPA3UTh YEPE3 HETO.
2) Haiitu npyroii 6a3uc cUCTEMBbI M OCTaJIbHBIE

BEKTOPBI BEIPA3UTh YEPE3 HETO.

& =(43-11), &, =(21-33), & =@1L-D),
&, = (6;51-1).

2. Ormpenenuth, OyaeT M JaHHAS CHCTEMa BEKTOPOB
JIMHEHHO 3aBHCHMOM.

& =1359), &, =01247), & =(1135),
£ =(22610), & =(4,71526)

Bapmuanr 5 Konmponsnas paboma - 1.2

1. 1) Haiitu 0a3uc cucrtemMbl BEKTOPOB U OCTaJIbHbBIE
BEKTOPHI BBIPA3UTh Yepe3 HEro.

2) Haiitu npyroit 6a3uc cUCTEMBI U OCTAIbHBIE BEKTOPBI

BBIPA3HUTh YE€PE3 HETO

8 =(32-43), & =(2L-3-1), & =(30-D),
£4 = (L0;-2;-5), gs =(0;3;2;4).

2. Omnpenenuth, OyIeT U NaHHAs CHUCTEMa BEKTOPOB
JIMHEWHO 3aBHUCHMOM.

& =(1012), & =(-2132), & =(3-10,2),
8 =(-41-3-6), & =(4-312)

Bapuanr 6 Konmponsnas paboma -

1.2

1. 1) Haiitn 6a3uc cucteMbl BEKTOPOB U OCTAJbHBIE
BEKTOPHI BBIPA3UTh Yepe3 HEro.
2) Haittu npyroit 6a3uc CHCTEMBI B OCTAIbHBIC
BEKTOPBI BBIPA3HUTh YePE3 HETO.

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

2. Omnpenenuth, OyJaeT U JaHHAs CUCTEMa BEKTOPOB
JIMHEIHO 3aBUCUMOM.

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

Bapuanr 7 Koumponwvnas paboma - 1.2
1. 1) Haiitu 6a3uc cHUCTEMBI BEKTOPOB U OCTaJIbHBIE
BEKTOPHI BBIPA3UTh Yepe3 HEro.
2) Haiitu npyroit 6a3uc CUCTEMBI U OCTabHBIE
BEKTOPBI BBIPA3UTH YepEe3 HETO.

& =(1359), & =(1247), & =(135),
£ =(22610), & =(4,715,26)

2. Omnpenemuth, OyIeT U NaHHAS CHUCTEMa BEKTOPOB
JIMHEWHO 3aBUCHMOM.

& = (43-11), & =(21-33), & =@11-1),
8§ = (6:51-1).

Bapuanr 8 Konmponwvnasa paboma -

1.2

1. 1) Haiitu 6a3uc cuctemMbl BEKTOPOB M OCTaJIbHBIE
BEKTOPBI BBIPA3HUTh Yepe3 HETO.
2) Haittu npyroit 6a3uc CHCTEMBI B OCTAIbHBIC
BEKTOPBI BEIPA3HUTh Yepe3 HETO.

& =(1012), &, =(-2132), & =(3-102),
8, = (-41-3-6), & =(4-312)
2. Omnpenenuthb, OyJIeT JHU JaHHAs CUCTEMa BEKTOPOB

JIMHEWHO 3aBUCHMOM.

& =(13252), &,=(22352), &, =(31122),
£ =(-1-110-1), & =@112))




BapuanT 9 Konmponsnasn pavoma - 1.2
1. 1) Haiitu 0a3uc cucrteMbl BEKTOPOB M OCTaJIbHBIC
BEKTOPBI BBIPA3HUTh Yepe3 HEro.
2) Haiitu npyroii 6a3uc CUCTEMBI U OCTaIbHBIE
BEKTOPBI BBIPA3HUTh YePE3 HETO.

51 =(4;3-11), 52 =(2,1,-3;3), 5’3 =(111-1),
8 = (6;51-1).

3. OHpeL[eJ'II/ITL, 6y,ueT JIU JaHHasi CUCTEMa BeKTOpOB
JIMHEWHO 3aBUCHUMOM.

& =(1,359), & =(1247), & =(1135),
£ =(22610), & =(471526)

Konmponvnaa paboma -
1.2
11) Haiitn 0a3uc cucTeMbl BEKTOPOB M OCTaJbHBIC
BEKTOPBI BBIPA3UTh YEPE3 HETO.
2) Haiitu npyroii 6a3uc cUCTEMBI M OCTaIbHBIC
BEKTOPHI BEIPA3UTh YEPE3 HETO.

& =(32-43, & =(21-3-1), & =301
8, = (10-2-5), & =(03:2:4),

Bapunant 10

2. Ormpenenuth, OyaeT M JaHHAS CHCTEMa BEKTOPOB
JIMHEHHO 3aBUCHMOM.

& =10L2), & =(-2132), & =(3-10,2),
£ =(-41-3-6), & =(4-312)

Konmponsnasa paboma -
1.2
1. 1) Haiitu 0a3uc cucrteMbl BEKTOPOB U OCTaJbHBIE
BEKTOPHI BBIPA3UTh Yepe3 Hero.
2) Haiftu npyroii 6a3uc CHCTEMBI B OCTaIbHBIC
BEKTOPBI BBIPA3UTh YEPE3 HETO.

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

Bapuanr 11

2. Omnpenenuth, OyIeT T NaHHAs CHUCTEMa BEKTOPOB
JIMHEWHO 3aBHUCHMOM.

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

Konmponvnasa paboma -
1.2
1. 1) Haiitn 6a3uc cucteMbl BEKTOPOB M OCTalbHBIC
BEKTOPHI BBIPa3UTh Yepe3 HEro.
2) Haiftu npyroit 6a3uc cUCTEMBI U OCTabHBIE
BEKTOPBI BBIPA3UTH Y€pE3 HETO.

DM, =(1359), & =@1247), & =(135),
£ =(22610), & =(4,71526)

2. Ormpenenuth, OyaeT M JaHHAS CHCTEMa BEKTOPOB
JIMHEWHO 3aBHCHMOM.

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

Bapuanr 12

Konmponsnas paboma -
1.2
1. 1) Haiitu 6a3umc cHUCTEMBI BEKTOPOB U OCTaJIbHBIE
BEKTOPBI BEIPA3HUTH YePE3 HETO.
2) Haiftu npyroii 6a3uc CHCTEMBI B OCTaIbHBIC
BEKTOPBI BBEIPA3UTh Yepe3 HETO.

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

Bapnant 13

2. Omnpenemuth, OyIeT U NaHHAs CUCTEMa BEKTOPOB
JIMHEWHO 3aBUCHMOM.

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

Bapuanr 14 Konmponsnas paboma -
1.2
1. 1) Haiitu 6a3uc cuctemMbl BEKTOPOB M OCTaJIbHBIC
BEKTOPBI BBIPA3UTH Y€pe3 HETO.
2) Hafitm npyroil 0a3uc CHUCTEMBI W OCTaJbHEIC

BCKTOPBI BbIPA3UTh Y€PE3 HETO

DA =(1359), &,=(1247), & =@1135),
B =(22610), & =(4,715,26)

2. Ormpenenuth, OyaeT U JaHHAS CHCTEMa BEKTOPOB
JIMHEWHO 3aBUCHMOM.

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




Bapuanr 15 Konumponwvnan paboma -
1.2
1 1) Haiitm 06a3uc cucrteMbl BEKTOPOB M OCTaJbHbBIE
BEKTOPHI BBIPA3UTh YePE3 HETO.
2) Haiitu npyroii 6a3uc cUCTEMBI U OCTaJIbHBIE

BEKTOPBI BBEIPA3HUTh YEPE3 HETO.

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

2. Omnpenenuth, OyIeT M NaHHAs CHUCTEMa BEKTOPOB
JIMHEHHO 3aBUCUMOM.

& =(13252), & =(22352), &, =(3112
B —(-1-110,-1), & =112

Bapuanr 16 Konmponvnas paboma -
1.2
1. 1) Haiitn 6a3uc cucteMbl BEKTOPOB M OCTalbHBIC
BEKTOPBI BBIPA3UTh YEPE3 HETO.
2) Haiitu npyroii 6a3uc cucTeMbl M OCTaJIbHBIE

BEKTOPBI BEIPA3UTh YEPE3 HETO.
& =(43-11), & =(21-33), & =@LL-1
£ =(651-1).

2. Ormpenenuth, OyaeT M JaHHAS CHCTEMa BEKTOPOB
JIMHEHHO 3aBHCHMOM.

DY, = (1,359), & =(124,7), & =(@1135),
£ = (2,2610), & =(4,715.26)

Bapuanr 17 Konmponsuasa paboma -

1.2

1. 1) Haiitu 0a3uc cucreMbl BEKTOPOB U OCTajJbHBIC
BEKTOPHI BBIPA3UTh Yepe3 HETo.

2) Haiitu npyroii 6a3uc CHCTEMBI U OCTaJIbHBIE BEKTOPHI

BbIPA3UTh 4YC€PE3 HCTO

8 =(32-43), &, =(1-3-1), & =30~
8 = @0-2-5), & =(0:324).

2. Omnpenenuth, OyIeT U NaHHAs CHUCTEMa BEKTOPOB
JIMHEHHO 3aBUCHMOM.

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

Bapuanr 18 Konmponsnas paboma -
1.2
1. 1) Haiitn 6a3uc cucteMbl BEKTOPOB U OCTAJbHBIE
BEKTOPHI BBIPA3UTh Yepe3 Hero.
2) Haittu npyroii 6a3uc cHCTEeMBI B OCTAIbHBIC

BCKTOPBI BbIPA3UTDh YCPE3 HETO.

DA =(13252), &,=(22352), & =(31172
B =(-1-110-1), & =@1121)

2. Ormpenenuth, OyaeT U JaHHAS CHCTEMa BEKTOPOB
JIMHEHHO 3aBHCHMOM.

& =(1,012), & =(-2132), & =(3-102
B —(-41-3-6), & =(4,-312)

Bapuant 19 Konmponsnas paboma -
1.2
1. 1) Haiitu 6a3umc cHUCTEMBI BEKTOPOB U OCTaJIbHBIE
BEKTOPBI BEIPA3HUTh YePEe3 HETO.
2) Haiftu npyroii 6a3uc CHCTEMBI B OCTAIBHBIC

BCKTOPBI BbIPA3UTDH Y€PE3 HETO.

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

2. Omnpenemuth, OyIeT U NaHHAs CHUCTEMa BEKTOPOB
JIMHEWHO 3aBUCHMOM.

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

Bapuanr 20 Konmponsnas paboma -
1.2
1. 1) Haiitu 6a3uc cuctemMsl BEKTOPOB M OCTaJIbHBIE
BEKTOPBI BBIPA3UTH YEPE3 HETO.
2) Ha#itm npyroit ©asmc CHUCTEMBI W OCTaJbHBIC

BeKTOpr BLIpaBI/ITL qepe3 HETro
DA =(1359), &,=(1247), & =@1135),
B =(22610), & =(4,715,26)

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

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

2),



Bapuanr 21 Konumponwvnan paboma -
1.2
1 1) Haiitm 06a3uc cucrteMbl BEKTOPOB M OCTaJbHbBIE
BEKTOPHI BEIPA3UTh YePE3 HETO.
2) Haiitu npyroii 6a3uc cUCTEMBI M OCTaIbHBIE

BEKTOPBI BBIPA3HUTh YEPE3 HETO.

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

2. Omnpenenuth, OyIeT M NaHHAs CHUCTEMa BEKTOPOB
JIMHEHHO 3aBUCUMOM.

& =(13252), & =(22352), &, =(3112
B —(-1-110,-1), & =112

Bapuanr 22 Konmponvnas paboma -
1.2
1. 1) Haiitn 6a3uc cucteMbl BEKTOPOB U OCTaJbHBIC
BEKTOPBI BBIPA3UTh YEPE3 HETO.
2) Haiitu npyroii 6a3uc cUCTEMBI M OCTaIbHBIC

BEKTOPBI BEIPA3UTh YEPE3 HETO.

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

2. Ormpenenuth, OyaeT M JaHHAS CHCTEMa BEKTOPOB
JIMHEHHO 3aBUCHMOM.

DY, = (1,359), & =(124,7), & =(@1135),
£ = (2,2610), & =(4,715.26)

Bapuant 23 Konmponsuasa paboma -

1.2

1. 1) Haiitu 0a3uc cucrteMbl BEKTOPOB U OCTaJbHBIE
BEKTOPHI BBIPA3UTh Yepe3 Hero.

2) Haiitu npyroit 6a3uc CHCTEMBI U OCTaIBHBIC BEKTOPHI

BbIPA3UTh 4YC€PE3 HCTO

8 =(32-43), &, =(1-3-1), & =30~
8 = @0-2-5), & =(0:324).

2. Omnpenenuth, OyIeT U NaHHAs CHUCTEMa BEKTOPOB
JIMHEWHO 3aBHUCHMOM.

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

Bapuanr 24 Konmponsnas paboma -
1.2
1. 1) Haiitu 6a3uc cucteMbl BEKTOPOB U OCTaJbHBIC
BEKTOPHI BBIPA3UTh Yepe3 HEro.
2) Haittu npyroit 6a3uc CHCTEMBI B OCTAIbHBIC

BCKTOPBI BbIPA3UTh YEPE3 HETO.

DA =(13252), &,=(22352), & =(31172
B =(-1-110-1), & =@1121)

2. Ormpenenuth, OyaeT U JaHHAS CHCTEMa BEKTOPOB
JIMHEWHO 3aBUCHMOM.

& =(1,012), & =(-2132), & =(3-102
B —(-41-3-6), & =(4,-312)

Bapuanr 25 Konmponsnas paboma -
1.2
1. 1) Haiitu 6a3uc cuUCTeMBbI BEKTOPOB M OCTaJIbHBIE
BEKTOPBI BEIPA3HUTh YePE3 HETO.
2) Haiftu npyroii 6a3uc CHCTEMBI B OCTAIbHBIC

BCKTOPBI BbIPA3UTH Y€PE3 HETO.

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

2. Omnpenemuth, OyIeT U NaHHAs CHUCTEMa BEKTOPOB
JIMHEWHO 3aBUCHMOM.

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

BapuanT 26 Konmponsnas paboma -
1.2
1. 1) Haiitu Gasuc CHCTEMBI BEKTOPOB M OCTalIbHBIC
BEKTOPBI BBIPA3UTH Y€pe3 HETO.
2) Hafitm npyroil 0a3uc CHUCTEMBI W OCTaJbHEIC

BCKTOPBI BBIPA3UTh Y€PE3 HET'O

DA =(1359), &,=(1247), & =@1135),
B =(22610), & =(4,715,26)

2. Ormpenenuth, OyIeT M JaHHAS CUCTEMa BEKTOPOB
JIMHEWHO 3aBHCHMOM.

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

2),



Bapuanr 27 Konumponwvnan paboma -
1.2
1 1) Haiitu 0a3uc CHCTEMBI BEKTOPOB H OCTaJbHBIC
BEKTOPHI BBIPA3UTh YePE3 HETO.
2) Haiitu npyroii 6a3uc CUCTEMBI U OCTaIbHBIE

BEKTOPBI BBIPA3HUTh YEPE3 HETO.

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

2. Omnpenenuth, OyIeT U NaHHAS CHCTEMa BEKTOPOB
JIMHEHHO 3aBUCHMOM.

& =(13252), & =(22352), &, =(3112
B —(-1-110,-1), & =112

Bapuanr 28 Konmponvnas paboma -
1.2
1. 1) Haiitu 6Gasuc CHCTEMBI BEKTOPOB M OCTalIbHBIC
BEKTOPHI BBIPA3UTh Yepe3 HETo.
2) Haiitu npyroii 6a3uc cUCTEMBI M OCTaIbHBIC

BEKTOPBI BEIPA3UTh YEPE3 HETO.

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

2. Ormpenenuth, OyaeT U AaHHAS CHCTEMa BEKTOPOB
JIMHEHHO 3aBHCHMOM.

DY, = (1,359), & =(124,7), & =(@1135),
£ = (2,2610), & =(4,715.26)

Bapuanr 29 Konmponsuasa paboma -

1.2

1. 1) Haiitu 0a3uc cucrteMbl BEKTOPOB U OCTaJbHBIE
BEKTOPHI BBIPA3UTh Yepe3 Hero.

2) Haiitu qpyroii 6a3uc CHCTEMBI H OCTaJIbHBIC BEKTOPHI

BbIPA3UTh 4YC€PE3 HCTO

8 =(32-43), &, =(1-3-1), & =30~
8 = @0-2-5), & =(0:324).

2. Omnpenenuth, OyIeT U NaHHAS CHCTEMa BEKTOPOB
JIMHEWHO 3aBUCHMOM.

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

Bapuant 30 Konmponsnas paboma -
1.2
1. 1) Haiitn 6a3uc cucteMbl BEKTOPOB M OCTalbHBIC
BEKTOPHI BBIPA3UTh Yepe3 HEro.
2) Haittu npyroii 6a3uc cHCTEeMBI B OCTAIbHBIC

BCKTOPBI BbIPA3UTh YEPE3 HET'O.

DA =(13252), &,=(22352), & =(31172
B =(-1-110-1), & =@1121)

2. Ormpenenuth, OyaeT M JaHHAS CHCTEMa BEKTOPOB
JIMHEWHO 3aBUCHMOM.

& =(1,012), & =(-2132), & =(3-102
B —(-41-3-6), & =(4,-312)

Bapuanr 31 Konmponsnas paboma -
1.2
1. 1) Haiitu 6a3umc cHUCTEMBI BEKTOPOB U OCTaJIbHBIE
BEKTOPBI BEIPA3HUTh Yepe3 HETO.
2) Haiftu npyroii 6a3uc CHCTEMBI M OCTaIbHBIC

BCKTOPBI BbIPA3UTH YEPE3 HET'O.

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

2. OmnpenemuTh, OyIeT TH NaHHAS CHCTEMa BEKTOPOB
JIMHEWHO 3aBUCHMOM.

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

Bapuanr 32 Konmponsnas paboma -
1.2
1. 1) Haiitu 6a3uc cuctemMbl BEKTOPOB M OCTaJIbHBIE
BEKTOPBI BBIPA3UTh YepE3 HETO.
2) Ha#itm npyroit ©a3uc CHUCTEMBI W OCTaJbHBIC

BCKTOPBI BbIPA3UTh Y€PE3 HETO

DA =(1359), &,=(1247), & =@1135),
B =(22610), & =(4,715,26)

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

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

2),



Bapuant 33 Konmponwvnas paboma -
1.2
1 1) Haiitm 6a3uc cucreMbl BEKTOPOB M OCTaJIbHBIC
BEKTOPHI BBIPA3UTh YePE3 HETO.
2) Haiitu npyroii 6a3uc CUCTEMBI U OCTaIbHBIE

BEKTOPBI BBIPA3HUTh YEPE3 HETO.

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

2. Omnpenenuth, OyIeT U NaHHAS CHCTEMa BEKTOPOB
JIMHEHHO 3aBUCHMOM.

& =(13252), & =(22352), &, =(3112
B —(-1-110,-1), & =112

Bapuanr 34 Konmponvnas paboma -
1.2
1. 1) Haiitn 6a3uc cucteMbl BEKTOPOB M OCTalbHBIC
BEKTOPBI BBIPA3UTh YEPE3 HETO.
2) Haiitu npyroii 6a3uc cucTeMbl M OCTaJIbHBIC

BEKTOPBI BEIPA3UTh YEPE3 HETO.

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

2. Ormpenenuth, OyaeT M JaHHAS CHCTEMa BEKTOPOB
JIMHEHHO 3aBHCHMOM.

DY, = (1,359), & =(124,7), & =(@1135),
£ = (2,2610), & =(4,715.26)

Bapuanr 35 Konmponsuasa paboma -

1.2

1. 1) Haiitu 0a3uc cucrteMbl BEKTOPOB U OCTaJbHBIE
BEKTOPHI BBIPA3UTh Yepe3 HEro.

2) Haiitu qpyroii 6a3uc CHCTEMBI U OCTaJIbHBIE BEKTOPHI

BbIPA3UTh 4YC€PE3 HCTO

8 =(32-43), &, =(1-3-1), & =30~
8 = @0-2-5), & =(0:324).

2. Omnpenenuth, OyIeT U NaHHAs CHUCTEMa BEKTOPOB
JIMHEWHO 3aBHUCHMOM.

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

Bapuanr 36 Konmponvnas paboma -
1.2
1. 1) Haiitn 6a3uc cucteMbl BEKTOPOB M OCTalbHBIC
BEKTOPHI BBIPA3UTh Yepe3 HEro.
2) Haittu npyroit 6a3uc cUCTeMBI M OCTaIbHBIC

BCKTOPBI BbIPA3UTh YEPE3 HET'O.

DA =(13252), &,=(22352), & =(31172
B =(-1-110-1), & =@1121)

2. Ormpenenuth, OyaeT M JaHHAS CHCTEMa BEKTOPOB
JIMHEWHO 3aBUCHMOM.

& =(1,012), & =(-2132), & =(3-102

B —(-41-3-6), & =(4,-312)

OuenouHoe cpeacrso 4.5
KonrpoabHas padora Nel.3

2),

1 kypce, Konmponvnas pavoma Ne3

Bapuanr 1
(2-2i)°

+3i
2. HaliguTe K.4. Z, y10BIETBOPSIOLIEE YPABHEHUIO
(2 - 2)(4—3i) —iz(3+2i) =1+ 6i
3. HaiinuTe Bce K.4., yIOBIETBOPSIOIIUE YCIOBUIO
|z| -3z=-4+12i.
4. Beraucnute, NOJIB3ysICh TPUTOHOMETPHUIECKOH
(hopMOit KOMIUIEKCHOTO YHCIIa

(-1-i/3)®

(-2 +2i)°
5. Brrancnure n I/I306paBI/IT€ KOPpHHU Ha YEPTCIKE
|3-iV3

1-1

1. Boraucnure (1-5i)%(6 + 4i) +

1 kype, Konmponwvnas paooma Ne3

Bapuant 2

(3-2i)(2+2i)"
2—i

2. HaiiguTe K.4. Z, yAOBIETBOPSIOIIEE YPABHEHHIO

Q+2)(4-3i)+2z(3—-2i)=1+6i

3. Hafigure Bce K.4., yIOBIETBOPSIONINE YCIOBHIO

| z| -5z =-10+20i.

4. BerauciuTre, Noab3ysach TPUTOHOMETPHYECKON

(hopMoOi KOMIDIEKCHOTO YHCIIa

(-1-iv3)*
(-2+2i)°
5. Beruncnure u u300pasuTe KOPHU HA YepTEKe

1+i\/§

1-i

1. Berunciure

+ (16— 3i) -

4




1 kypc, Konmponvnas paooma No3

Bapnant 3

1. Beruuciure 2;_i8+ (3-2i)*-(3-1i)-
d-1)

2. HaiiguTe K.4. Z, yIOBJIETBOPSIOLIEE YPABHEHUIO
(7+3)i+z(3-2i)(3-2i)=2+5i

3. Haiigute Bce K.4., yAOBIETBOPSIOLINE YCIOBUIO
|z|-2z2=-3-6i.

4. BpIYuCIUTE MOJB3YSICh TPUTOHOMETPHUIECKOH
(hopMOil KOMIUIEKCHOTO YncIia

(_\/§+ i)12
(~L+i)™

5.BerancnuTe u 1300pa3uTe KOPHHU Ha YepTeKe

1-iV3
1+i

OuenouHoe cpeacrso 4.4

NuauBuayaiabHoe nomamHee 3aganue Nel.l

Bapuant 1 JIKPNel
1. JI maHHBIX MaTPHI BBIYHACIUTD OIIPEICIUTENh
IByMsi criocobamu. Haliti o6paTHyr0 MaTpHIly AByMs
CIOCO0aMM U PE3yNbTaT IPOBEPUTH YMHOKCHHUEM.

11 -2 0 2 0 -1 3
36 -2 5 6 3 -9 0
10 6 4 |02 -1 3
23 5 -1 42 0 6

2. Permuts CJIY Tpems cnocobamu (Mmetomom ["aycca,
MaTpUYHBIM METOZIOM 1 MeToZioM Kpamepa), eciu 310
BO3MOKHO.

2% + X, +3%;, =7,
a) 2% +3X%, +X; =1 b) 1% +X, + 2%, = —4;
3%, +2X, + X; = 6. 4X, + X, + 4%, = -3.

2% — X, + 2%, =3,

3% — X, + Xy =12;
C) X +2X% +3%,=6; d)<x +3%,—X; =1L

2X, — X, + 3%, = —4;

SX, + X, +2X; =3. X, —2X, + 2%, = 7.

Bapuanr 2 JIKPNel
1. JIns JaHHBIX MATPHIl BBIYACIUTD OIIPEACITUTEIb
IByMs criocobamu. HaliTi 00paTHyr0 MaTpHIly AByMs
CIOCO0aMH U Pe3yNbTaT MPOBEPUTh YMHOKCHHUEM.

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. Permuts CJIY tpems cnocobamu (Mmeromom ["aycca,
MaTpUYHBIM METOJIOM M MeTozioM Kpamepa), eciu 310
BO3MOKHO.

X, +2X, + 3%, =7,
a)43% +2%, + X, =1 D) <2%X —X, +2%; =3,
2%, +3X, + X; = 6. 4x, + X, + 4%, = -3.

X + X, + 2%, = 4,

X — X, +3%X; =12;
C) 13X +2X, +X; =6; d) % —2X, + 2%, =7,
2X + X, +5%; =3.

2X, — X, + 3%, = —4;

X +3X, —X; =11




Bapnant 3 HKPNel
1. JInst TaHHBIX MaTPHILl BEIYUCIUTD ONPEAETUTENb
IByMsi criocobamu. Haliti oOpaTHyI0 MaTpuily AByMs
CHoco0aMM U pe3yNbTaT IPOBEPUTH YMHOKEHHEM.

3 5 3 2 3 2 0 -5

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

1 -2 2 1 10 -2 3

5 1 -2 4 01 -3 4

2. Pemuts CJIY tpems cnocobamu (Metomom ["aycca,
MaTpUYHBIM METOJIOM U MeToa0M Kpamepa), eciiu 310
BO3MOKHO.

3%, — 2X, + 4%, =12,
a) 13x, +4x, —2%X; =6; b)

8X, +3X, —6X; = —4;
X+ X, = X3 =2;

Bapuanr 4 HKPNel
1. JInst TaHHBIX MaTPHILl BEIYUCIUTH ONPEAEIUTENb
JByMsi criocobamu. HaliTi 06paTHyr0 MaTpuIly AByMs
CHOCO0aMM U pe3yJbTaT IPOBEPUTh YMHOXKEHUEM.

2 212 0 3 2 0 -2
3 4 1 2 1 -12 3
2 210 1] |4 5 1 0
1 2 3 -2 1 2 3 -3

2. Pemuts CJIY Tpems criocobamu (Metomom ["aycca,
MaTpUYHBIM METOJIOM U MeTo0oM Kpamepa), eciiu 310
BO3MOYHO.

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

8x, +3X, — 6x, =4,

a) b)<4x, + X, — 3%, =-5;

2%, — X, — X3 = 9. 4%, + X, —3%; = —b. =X +2X, — X3 =-9. X+ X, — X = 2.
4% + X, —3%, = 9; 2%, +3X, +4%; = 33, X, + X, = X3 ==2; 2X, +4X, + 3%, = 33;
C) X + X, — X3 =2, d) < 7% —5X, =24;] C)<4x +X,-3%x,=9; d){7x —5X, = 24;
8x, 43X, —6X, =12. 4x, +11x, = 39. 8x, + 3%, —6x; =12. 4x, +11x, =39.
Bapuanr 5 JKPNel Bapuanr 6 JIKPNel

1. JI naHHBIX MATPHIL BBIYHUCIUTD ONPEACINTEIb
IByMs criocobamu. Haliti oOpaTHyI0 MaTpuily AByMs
CIOCO0aMM U Pe3yNbTaT IPOBEPUTH YMHOKCHHUEM.

0 41 1 0o -2 1 7
-4 21 3 |4 -8 2 -3
0 12 -2f 10 1 -5 4
1 3 4 -3 -8 3 2 -1

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

2%, +3X, + 4%, =12,

a){ 7% —5x, + X, =-33; b)
4x,
3%, — 2X, +4X, =21,

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

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

d)

3%, — 2X, + 5%, =—22.

1. JIns JaHHBIX MATPHIl BBIYACIUTD OIIPEACIUTEIb
IByMs criocobamu. HaliTi 00paTHYr0 MaTpHIly AByMS
CHoCco0aMM U pe3yNbTaT IPOBEPUTh YMHOKCHHUEM.

5 -3 7 -1 4 -1 1 5
3 2 0 2 o2 -2 3
2 1 4 -6 3 4 1 2
3 -29 4 4 1 1 -2

2. Permuts CJIY Tpems cnocobamu (Mmetomom ["ayccea,
MaTpHYHBIM METOJZIOM 1 MeTozoM Kpamepa), eciu 310
BO3MOJXKHO.

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

3X, — 2X, + 5%, =22,
X, +4X, — X; =6;

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

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

d)




Bapunant 7 HKPNel
1. JInst TaHHBIX MaTPHILl BEIYUCIUTD
orpezieIuTeNs IByMs criocobamu. Haiiti oOpaTHyro
MaTpHILy AByMs CIIoco0aMH M pe3yJbTar IPOBEPUTH

YMHOXKCHUEM.
1 8 2 -3 2 -3 4 1
3 -20 4 4 -2 3 2
A= , B=
5 -3 7 -1 30 21
3 2 7 2 3 -1 4 3

2. Pemnte CJIY Tpems cmocobamu (Metogom ["aycca,
MaTpUYHBIM METOJIOM U MeTo0M Kpamepa), eciiu 310
BO3MOJXHO.
4%, + X, + 4%, =19;
a) 42X — X, + 2%, =11 b) 14X + X, + 4X, =6;
X + X, + 2%, = 4.

2X, — X, + 2%, =0;

X, + X, +2X%; =8.
2X, — X, +2X; =8; 2% — X, —3X; =—9;
d) <X, +5X%, + X; = 20;

3%, +4X, + 2%, =15.

C) X, + X, + 2%, =11;
4%, + X, +4X, =22.

Bapnant 8 HKPNel
1. JIns aHHBIX MaTPHILl BEIYUCIUTH
OTIpeJieIuTelNs IBYMs criocobamu. Haliti o6paTHyrO
MaTpHILy AByMs CIIOcOOaMH U pe3yJbTaT POBEPUTH

YMHOXKCHUEM.
31 23 31 2 0
4 -1 2 4 5 0 -6 1
A = y B =
1 -111 -2 2 1 3
4 -1 2 5 -1 3 2 1

2. Pertuts CJIY tpems cnocobamu (Metomom ["aycca,
MaTpUYHBIM METOJIOM U MeTo0M Kpamepa), eciiu 310
BO3MOJKHO.

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

Bapuanrt 9 JKPNel
1. JI maHHBIX MATPHIl BBIYACIUTD ONPEICIUTENh
IByMsi criocobamu. Haliti 00paTHy0 MaTpuily AByMs
CI0CO0aMM U PE3yNbTaT IPOBEPUTH YMHOKEHHUEM.

1 -1 0 3 5 0 4 2
/32 1 -1 |1 -121
1 2 -1 3] 41 20
4.0 1 2 11 11

2. Permuts CJIY Tpems cnocobamu (Mmetomom ["aycca,
MaTpUYHBIM METOJIOM U MeTogoM Kpamepa), eciu 310
BO3MOJKHO.

2%, — X, —3%; = 0; —3X, +5X, +6X; = —

a) 3%, +4X, +2%; =1 D) 43X, + X, + X, =—4;

X, +5X, + X3 = —3. X, —4X, — 2%, = -9.
3% + X, + X =4 33X, — X, + X3 =1

c)

X, —4X, — 2%, = —19. X, 42X, + 4%, =1

8BO3MOKHO.

—3X, +5X, +6X; =36; d)<5% +X,+2X%, =8

Bapmuanr 10 HKPNel
1. JIns faHHBIX MATPHIl BBIYUCINTH ONPEICIUTENh
IByMs criocobamu. Haliti 06paTHY0 MaTpHIly AByMs
CIOCO0aMM U Pe3yNbTaT POBEPUTH YMHOKEHHUEM.

6 2 -10 4 -1 -2 4 1
A -5 -7 -4 1 _ 2 3 0 6
2 4 -2 -6/ 2 -2 1 4
3 0 -5 4 3 1 -2 -1

2. Permuts CJIY tpems cnocobamu (Mmetomom ["ayccea,

MaTpHYHBIM METOJIOM 1 MeToZioM Kpamepa), eciu 310
3% + X, + X =4,

b) < —3X, +5X, + 6X; =
X, —4X, — 2%, = 9.

X, + 9%, + X3 = -3,

a) 12X — X, —=3%, =0;
1 3% +4X, +2X%, =1.
' X + X, +3%; = 4, X, — X, + 3%, = -]

69) 6X, +5x, —3X, = 36;

d) <2x + X, +5%x, = §;

(8]

2% Ay +x. —_10Q
A o3 13-

A L 2% 1Ly —
(AT HEX g+ 3




BapuanT 11 JIKPNel
1. JIns JaHHBIX MaTPHILl BBIYUCIUTH ONPEAEIUTENh
JIByMsi criocobamu. Haliti 00paTHY0 MaTpuily AByMs
CHoco0aMM 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 -23 1 0

4 3 -2 -1 2 3 -20

2. Pemuts CJIY Tpems cnocobamu (Mmetonom ["aycca,
MaTpUYHBIM METOJIOM U MeToa0M Kpamepa), eciiu 310
BO3MOKHO.

3X =X, + %X, =09;
a) 9% + X, + 2%, =11;
X, + 2X, +4X, =19.

2%, +3X, + X; = 4;

b) <2X, + X, +3X;, = 0;

3% +2X, + X, =1.
2%, +3X, + X3 =12,

C) 12X, + X, + 3%, =16; d)
3%, + 2%, + X, = 8.

X, — 2X, + 3%, =14,
2%, +3X, —4X, = -16
3%, — 2X, —5%; = —8.

Bapmnant 12 JKPNel
1. Jns JaHHBIX MaTPHILl BBIYUCIUTH ONPEICTUTENh
JByMsi criocobamu. HaliTi 06paTHyr0 MaTpuIly AByMs
CHoCco0aMM U pe3yJbTaT IPOBEPUTH YMHOKEHHEM.

-1 2 0 4 4 1 2 0

2 -3 11 -1 2 1 -1
A= , B=

3 -1 2 4 3 -12 1

2 0 1 3 5 0 4 2

2. Pemuts CJIY Tpems criocobamu (Metomom ["aycca,
MaTpUYHBIM METOJI0OM U MeToaoM Kpamepa), eciiu 310
BO3MOXHO.

X, — X, + 2%, =9;
a) 2% + X, + 2%, =11,
4%, + 2X, + 3%, =19.

3X, +2X, + X, =4,
b) < X, + 2%, + 3%, =0;
2%, +3X%, + X, =1.
3%, +2X, + X; =8; X, — 2X, +3X; =14,
C)12X% +3X%, + X3 =12; d){3x% —2X, —5x%, =-8;
2X, + X, +3%; =16. 2X, + 3%, — 4%, =-16.

BapuanT 13 JKPNel
1. JI maHHBIX MATPHIl BBIYACIUTD ONPEICIUTENh
IByMsi ciocobamu. Haliti oOpaTHyI0 MaTpuily AByMs
CIOCO0aMM U PE3yNbTaT IPOBEPUTH YMHOKECHHUEM.

4 3 -2 -1 3 -5 1 2

-2 1 -4 3 0 1 -9 -2
A= , B=

0 4 1 -2 31 -3 0

5 0 1 -1 1 2 -1 2

2. Pemuts CJTY Tpemst ciocobamu (Metoaom [aycca,
MaTpUYHBIM METOJIOM U MeToioM Kpamepa), eciiu 310
BO3MOXKHO.

3%, +4X, — 2%, =11,
a) 2% — X, — X3 =4;
3%, —2X, + 4%, =11.
3% — X, + X3 =12;
C) 4% +2X, +3%,=6; d) X +3X, — X, =11;
SX, + X, + 2%, =3. X, — 2X, + 2%, =—T.

X, + 5%, — 6%, =-15;
b) 13X, + X, +4x, =13;
2X; — 3X, + X3, =9.

2X; — X, + 3%y =4,

Bapuanr 14 HKPNel
1. JIns faHHBIX MATPHIl BBIYACIUTD ONPEICIUTENh
IByMs criocobamu. HaliTi 00paTHYr0 MaTpHIly ABYMSI
CIOCO0aMH U Pe3yNbTaT MPOBEPUTh YMHOKCHHUEM.

2 -2 0 3 6 0 -11

3 2 1 -1 2 -2 0 1
A: y B:

1 1 -2 1 1 1 -3 3

3 4 -4 0 4 1 -1 2

2. Pemmuts CJTY Tpemst ciocobamu (metoaoM ['aycca,
MaTpUYHBIM METOJIOM U MeTo10M Kpamepa), eciiu 310
BO3MOXHO.

3%, +4x, — 2%, =11, 5X, + X, — 6X;, =-15;
a) 13X, — 2X, +4x, =11, b)<x +3X, +4x, =13,

2% — X, — X3 =4. —3X, +2X, + X, =9.
X, — X, + 3%, =12; X, +3X, — X =11
C) 13X, + 2%, + X, =6; d) 12X — X, + 3%, =—4;

2X, + X, +5X; =3. X, — 2X, + 2%y =—T.




Bapnant 15 JIKPNel
1. JIns JaHHBIX MaTPHIL BBIYUCIUTD ONPEAEIUTENh
IByMsi criocobamu. Haliti 06paTHyr0 MaTpHIly AByMs
CIoCco0aMM U Pe3yNbTaT POBEPUTH YMHOKECHHUEM.

-1 -2 3 4 -4 1 2 0
A |2 01 -1 o2 -1 203
3 -31 0 -3 0 1 1
4 2 1 -2 2 1 -2 3

2. Permuts CJIY Tpems cnocobamu (Mmetomom ["aycca,
MaTpUYHBIM METOIOM U MeTogoM Kpamepa), eciu 310
BO3MOXKHO.

Bapmuanr 16 JKPNel
1. Jlns naHHBIX MaTpHL] BEIYUCIUTE ONPEACIUTENb
JByMsi criocobamu. HaliTi 00paTHYr0 MaTpHIly AByMsI
CHoCco0aMM U pe3yJbTaT IPOBEPUTH YMHOKEHHEM.

-1 2 3 4 01 2 -4
A -2 0 -3 2 3 -1 2 2
3 1 1 1] 1 0 1 -3
4 -1 0 -2 31 -2 1

2. Pemmuts CJIY tpems cnocobamu (Metomom ["aycca,
MaTpUYHBIM METOJIOM U MeTonoM Kpamepa), eciu 310
BO3MOYKHO.

4%, — X, =-6; SX, +2X, —4X; =-16; [3X, +2X, +5%X; =-14; —4X, + 2X, +5X; =~
a)<3x, +2X, +5x; =-14; b){x +3X; =—6] a) 4% —X, =—6; b) 3%, + X, =—6;
X, —3X, + 4%, =-19. 2X, —3X, + X, =9. X —3X, + 4%, =-19. X, —3X, + 2%, =9.
X, +4X, — X, =-9; X +4X, — X, =13; 3X, — X, =—6; 4, +TX, — X3 =13;
C) 94X —X, +5X; =—2; d)I3% +2X, +3%,=3; | C)X +4X, =% =-9; d)<2x +3X,+3%x;=3;
3X, — 7X; =—6. 2%, — 3X, + X, =—10. 4%, — X, + 5%, =—-2. — 3% +2X, + X, =-10
Bapuanr 17 JIKPNel Bapuanr 18 JKPNel

1. /Iy aHHBIX MaTPHI] BBIYUCIUTH ONPEACIUTEIb
IByMsi ciocobamu. Haliti oOpaTHyI0 MaTpuily AByMs
CIoCco0aMM U pe3yNbTaT 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. Pemuts CJTY Tpemst ciocobamu (MeToaom [aycca,
MaTpPUYHBIM METOJIOM 1 MeTo10M Kpamepa), eciiu 310
BO3MOXKHO.

X+ X, = 2% =0, 2X, — X, =3,
a) 13%, +6x, — 2%, =5; b) 16X, +3X, — 9%, =0;
X, +6x, =4. 4X, + 2X, =_3.
A% =X, + X% =3, X, — 2X, + 2%, =—T;
C) 12X, +2%, + 3%, =1 d){2% — X, + 3%, =—4;
X, + X, +2X%; =5. X, +3X, — X; =11.

1. JIns faHHBIX MATPHIl BBIYACIUTD ONPEICIUTENh
IByMs criocodamu. Haliti 06paTHY0 MaTpHIly AByMs
CIOCO0aMH U Pe3yNbTaT MPOBEPUTh YMHOKCHHUEM.

1 3 1 2 10 -1 3
A 1 6 0 3 133 -90
-2 -2 6 5 0 2 -1 3
0 5 4 -1 2 2 0 6

2. Pemuts CJTY Tpems ciocobamu (MeTonoM [aycca,
MaTpUYHBIM METOJIOM U MeTo10M Kpamepa), eciiu 310
BO3MOXKHO.

X, + X, + 3%, =2; X — X, + 2%, =2;

)X +3%, +X,=2;  b)<—4X + X, +2X, =1

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

— 71X, — 2%, + 2%, =1.

c)

2X, + X, +6X;=3;
X, + 5%, +3X%; =2.




BapuanTt 19 JIKPNel
1. JInst JaHHBIX MaTPHIl BBIYHUCIUTH ONPEAEIUTENh
JIByMsi criocobamu. Haliti 00paTHYI0 MaTpHuIly AByMst
CIoCco0aMM U pe3yJNbTaT NPOBEPUTH YMHOKECHUEM.

3 2 1 5 3 4 1 O

54 -2 1 2 3 0 1
A= , B=

31 2 -2 0 -5 -2 -3

2 0 1 4 -5 0 3 4

2. Pemuts CJIY Tpems ciocobamu (MeTomoM I"aycca,
MaTpUYHBIM METOA0M U MeTonoM Kpamepa), eciu 310
BO3MOKHO.

4x, — 2X, + 4%, =6; 8x, —4x, — 6%, =3;
6% +4X, —2%,=3; D)X +2X, — X, =1,
4%, —5X, — 3%, =1.

a)
—3X =X, — Xy = 2.

BapmnanTt 20 JKPNel
1. Jns JaHHBIX MaTPHIL BBIYUCIUTD OTIPEICTUTENh
JIByMsi criocobamu. HaliTi 0OpaTHyr0 MaTpuily AByMs
CHOCO0aMH U pe3yJbTaT MPOBEPUTh YMHOKECHUEM.

2 3 2 1 3 1 4 -1
14 -1 2 2 -15 2
Al 10 3 BTl 201 3
0 2 1 -2 2 3 0 -3

2. Pertuts CJIY tpems cnocobamu (Metomom ["aycca,
MaTpUYHBIM METOJI0OM U MeTo0oM Kpamepa), eciiu 310
BO3MOJKHO.

— 2%, +3X, +4X, =12,
4x, + 3X, — 2%, =6;
— X, + 2X, — X3 =-9.

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

a)

X, +4X, —=3%, =9; 2%, + 3%, + 4%, =11, X, + X, = X3 ==2; 2X, +4X, + 3%, = 33;
C) X + X, — X =—2; d)<4x +11X, =13; | C) 34X +X, =3%=9; d){7x —5X, = 24;
3%, +8x, —6x, =12. X, —5X, =8. 8x, + 3%, —6x; =12. 4x, +11x, =39.
Bapnanr 21 JKPNel Bapuanr 22 LKPNel

1. JI maHHBIX MATPHIl BBIYACIUTD ONIPEICIUTENh
IByMsi criocobamu. Haliti 00paTHyr0 MaTpHIly AByMs
CIoCco0aMM U pe3yNbTaT IPOBEPUTH YMHOKEHHEM.

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. Permuts CJIY tpems cnocobamu (Metomom ["aycca,
MaTpUYHBIM METOJZIOM 1 MeTonoM Kpamepa), eciu 310
BO3MOJKHO.

X, — 95X, + 7%, =—-33;
a)  4x, +3x, + 2x, =12; b)
+4x, =—1.

X, +4X, — X; =6;
S5X, +4x, =—-20;
Xl
3%, — 2X, +4X, =21;

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

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

3%, — 2X, +5%X; =—22.

1. JIns JaHHBIX MATPHIl BBIYACIUTD OIIPEACIUTEIb
IByMs criocobamu. Haliti 06paTHy0 MaTpHIly AByMs
CHOCcO0aMH U Pe3yNbTaT MIPOBEPUTh YMHOKCHHUEM.

5 3 2 3 4 0 3 4
-3 2 1 -2| _ -1 2 4 1
70 4 9f 1 -2 1 1
-12 -6 4 5 3 2 -2

2. Pemuts CJIY Tpems cnocobamu (Metomom ["aycca,
MaTpUYHBIM METOJZIOM 1 MeTozoM Kpamepa), eciu 310
BO3MOJXKHO.

2%, +3X, + 4%, =12; 3x, — 2X, +5%; =11,
7% —5X%, + %X, =—-33; b)) % +4X, —X; =-3;
4x 5x, +4x;, =10.
4X, +3X, —2X; = 9; —5X, —2X, —3X%; =
C) 1— 2%, +3X, +4X; =21, d) <—4x +3X, —2X, =
— X +2X, — X, =10.

a)
+ X3 =—1.

33X — 2%, — X, = -1




BapuanT 23 JIKPNel
1. JIns JaHHBIX MaTPHIL BBIYUCIUTD ONPEAEIUTENh
IByMsi criocobamu. Haliti 00paTHyI0 MaTpuily AByMs
CIOCO0aMM U Pe3yNbTaT NPOBEPUTh YMHOKCHHUEM.

1 3 5 3 2 4 3 3

8 -2 -3 2 -3 -2 0 -1
A: , B:

2 0 7 7 4 3 2 4

-3 4 -1 2 1 2 1 3

2. Peruts CJIY Tpems cnocobamu (Mmetomom ["aycca,

MaTpUYHBIM METOJIOM U MeTooM Kpamepa), eciiu 310
BO3MOXHO.

4%, + X, + 4%, =19; 2X, — X, +2%X; =0;

a) 42X — X, + 2%, =11 b) 14X + X, + 4X, =6;

X + X, + 2%, =8. X + X, + 2%, =4.

2X, — X, + 2%; =8;

C) X, + X, + 2%, =11;

4X, + X, + 4Xy, =22.

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

Bapmnanrt 24 JKPNel
1. Jns JaHHBIX MaTPHILl BBIYUCIUTD ONPEICIUTENh
JByMsi criocobamu. HaliTi 00paTHyr0 MaTpuIly AByMsI
CHOCO0aMM U pe3yJbTaT NPOBEPUTH YMHOKECHUEM.

3 4 1 4 3 5 -2 -1
1 -1 -1 -1 10 2 3
12 2 1 2 "2 -6 1 2
3 4 1 5 01 3 1

2. Pemuts CJIY Tpems cnocobamu (Metomom ["aycca,
MaTPUYHBIM METOJIOM U MeTo0M Kpamepa), eciu 31o
BO3MOJXXHO.

X, + 4X, + 4%, =19; 2% — X, + 2%, =0;
a) =X + 2%, + 2%, =11, D)X + X, +2X; =4;
X + X, + 2%, =8. 4X, + X, + 4X, =6.
2%, — X, + 2%, =§;
C) 42X + X, + X, =11;

4%, + X, + 4%, = 22.

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

OuenouHoe cpeacrso 4.5

NuauBuayaabHoe nomMamiHee 3aganue Nel.2

Bapuant 1 Nup.k.p. -1-2
Haiiti 6a3uc cucreMbl BEKTOPOB M BBIPa3UTh
OcCTaBIIIMECs BEKTOPHI Yyepe3 Hero. Haiitu apyroii 6azuc
CHCTEMBI U BBIPa3UTh OCTABIINECS BEKTOPHI Yepe3
HOBEI Oa3uc.
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), az=(1;0;1;0), as=(-1;-1;-1;-1),
a,=(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), a2=(1;2;3), as=(2;3;1), a4=(2;1;3),
as=(0;0;1)

Bapuant 2 HUup.k.p. -1-2
Haiitu 6a3uc cucteMbl BEKTOPOB U BBIPA3UTh
OCTaBIIIMeCs BEKTOPHI uepe3 Hero. Haiftu apyroit 6asuc
CHCTEMBI U BBIPa3UTh OCTABILINECS BEKTOPHI Yepe3
HOBBI Oa3uc.
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), a3=(1;3;1;3), a4=(0;0;0;3),
as=(3;0,0,0)
3) a1=(4;6:8:2), a2=(0;2;0;2), az=(-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)

Bapmuanr 3 HUup.k.p. -1-2
Haiftu 6a3uc cuctemMsl BEKTOPOB U BBIPA3UTh
OCTaBILHECs BEKTOPHI Yepes Hero. Haiitu apyroi 6asuc
CHCTEMBI U BBIPa3UTh OCTABIINECS BEKTOPHI Yepes3
HOBEIH Oa3uc.
1) a1=(1;0;1;0), a,=(0;1;0;1), a3=(1;1;0;0), as=(0;0;-1;-
1), a5=(1;1;1;1)
2) a1=(3;3;3;3), a2=(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),
as=(2;2;2;1), a5=(-2;-1;-2;-1)
4) a1=(0;0;1), a2=(9;8;7), a3z=(-9;-8;-4), as=(0;0;3),
as=(6;0;1)

Bapuant 4 HUup.k.p. -1-2
Haiitu 6a3uc cucteMbl BEKTOPOB U BBIPA3UTh
OCTaBILECs BEKTOPHI Yepe3 Hero. Haiiti npyroii 6asuc
CHCTEMBI Y BEIPa3UTh OCTABIINECS BEKTOPHI Yepes3
HOBBIH Oa3suc.
1) a1=(-1;0;-1;0), ap=(0;1;0;1), az=(-1;-1;-1;-1),
as=(1;0;1;0), as=(1;1;1;1)
2) a1=(0;0;1), a,=(3;1;2), a3=(2;3;1), as=(2;1;3),
as=(3;2;1)
3) a1=(2;1;2;3), a2=(2;1;-1;-1), a3=(3;2;1,0),
as=(0;2;1;0), a5=(2;1;1,0)
4) a1=(3;2;1;0), a2=(4;3;2;1), a3=(5;4,3;2), a4=(6;5;4,3),
as=(7,6;5;4)




Bapmuant 5 HAun.k.p. -1-2
Haiitn 6a3nc CHUCTEMbI BEKTOPOB 1 BbIPA3UTDH
OCTaBLIMECA BEKTOPLI UCPE3 HETO. Havitn upyroﬁ 6a31/1c
CHUCTEMBI U BbIPA3UTh OCTABIIUECS BEKTOPLI UCPE3
HOBEI1 0a3uc.
1) a1=(-1;-1;0;0), a2=(-1;0;-2;0), a3=(3;-2;0;1), as=(2;-
3;1;1), a5=(0;0;0;-3)
2) a1=(4;-5;-4;2), a=(-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), 23=(0;3;0;-9), as=(9;3;-
3;-3), a5=(0;-3;6;0)
4) a1=(1;-1;2), a2=(2;1;0), a3=(1;3;2), a4=(3;2;0), as=(-
1;-1;0)

Bapmuanrt 6 Hun.k.p. -1-2
Haiitu 6a3uc cucrembl BEKTOPOB U BBIPa3UTh
ocCTaBIIKeCs BEKTOPHI uepes Hero. Haiitu npyroit 6asuc
CHCTEMBI U BEIPa3UTh OCTABIINECS BEKTOPHI Uepe3
HOBBIH 0Oa3uc.
1) a1=(1,0;-3;-3), a2=(2;-1,0;-4), a3=(-2;0;0;-1),
as=(4;4,4,4), as=(-2;-2;-2,0)
2) a1=(0;1;0;1), 22=(0;0;0;0), as=(1;1;1;1), as=(-1;-1;-1;-
1), a5=(0;0;0;2)
3) a1=(4:3;2;2), a2=(3;2;1;0), a5=(2;1;0;3), as=(1;4;4,3),
as=(-5;-5;-5;-5)
4) a1=(6;0,0), a,=(0;6;0), a3=(0;0;6), as=(6;6;0),
as=(6;0;6)

Bapmuanr 7 HAup.k.p. -1-2
Haiiti 6a3uc cucteMbl BEKTOPOB M BBIPA3UTh
OCTaBIIIMECs BEKTOPHI uepe3 Hero. Haiftu apyroii 6a3uc
CHCTEMBI U BBIPa3UTh OCTaBIIHECS BEKTOPHI Yepe3
HOBEIH Oa3uc.
1) a1=(4;5:4;5), 22=(0;5;0;5), a3=(4;0;4;0), a4=(9;9;9;9),
a5=(0;9;0.9)
2) a1=(-1;-1;-1;-1), a.=(1;1;1;-1), a3=(1;1;-1;1), aq=(-
1;1;1;1), as=(1;-1;1;1)
3) a1=(2;1;2;2), a2=(0;0;2;1), a5=(0;2;0;1), a4=(1;1;2;2),
as=(1;1,0;0)
4) a1=(5;4;4), 22=(3;0;0), a5=(0;3;0), a4=(4;1;2),
as=(1;2;4)

Bapmuanr 8 Hun.k.p. -1-2
Haiitu 6a3uc cucteMsl BEKTOPOB U BBIPa3UTh
OCTaBIIMECs BEKTOPHI Yyepe3 Hero. Halitu apyroii 6azuc
CHCTEMBI ¥ BEIPa3UTh OCTABIINECS BEKTOPHI Yepe3
HOBGII1 Oa3uc.
1) a1=(1;-1;0;2), a2=(4;0;3;2), a3s=(1;-1,1;-1),
as=(0;3;0;1), as=(-1;2;4,0)
2) a1=(3;6;5:4), az=(1;1;1;1), a5=(4;0;4;0), 24=(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), a2=(9;0;8), a3=(8;9;9), a4=(0;8;9),
as=(0,8;0)

BapuanT 9 HAup.k.p. —-1-2
Haiitit Oasnc cucteMsel BCEKTOPOB U BbIPA3UTH
OCTaBIIIHECs BEKTOPHI uepe3 Hero. Haiftu apyroit 6aszuc
CHUCTEMBI U BbIPA3UTh OCTABHIUECCS 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), a2=(2;3;4), as=(3;2;4), a4=(1;2;3),
as=(0;0;1)

Bapuant 10 HAup.k.p. —-1-2
Haiiti Gasuc cucTeMBI BEKTOPOB M BBIPA3UTh
OCTaBIIIKECS BEKTOPHI Yepe3 Hero. Haitti apyroit Gasuc
CHCTEMBI M BBIPA3UTh OCTaBIIMECS BEKTOPHI Uepe3
HOBBIH Oa3uc.
1) a1=(3;2;0;1), a,=(-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), a5=(6;6,6:2), as=(7;7;7;1),
as=(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=(3;2;1), a3=(2;0;1), as=(-2;-2;-2),
as=(1;0;1)

Bapmnant 11 Hup.k.p. —1-2
HaiiTi 6asuc cucteMsl BEKTOPOB M BBIPAa3UTh
OCTaBIIKECS BEKTOPHI Yepe3 Hero. Haiitu npyroii Gaszuc
CUCTEMBI U BBIpa3I/ITB OCTaBIIHUECCA BeKTOpBl qepe3
HOBBII 0a3uc.
1) a1=(2;2;2;2), a2=(2,0;1;-1), as=(0;-1;2;3), as=(1,3;-
3;3), as=(1;-1;2;0)
2) 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)
3) a1=(1;1;1;1), ap=(1;0;1;0), as=(-1;-1;-1;-1),
a2=(0;1;0;1), as=(-1;0;-1;0)
4) a1=(3;2;1), a,=(1;2;3), a3=(2;3;1), as=(2;1;3),
as=(0;0;1)

Bapunant 12 HUup.k.p. -1-2
Haiiti 6Gasuc cucTeMBI BEKTOPOB U BBIPA3UTH
OCTaBIIIHECS BEKTOPHI Yepe3 Hero. Haiitu apyroii 6a3uc
CHUCTEMBI 1 BBIPA3UTH OCTABHIUECA BEKTOPHI UYEPE3
HOBBIIA Oa3uc.
1) a1=(1;-1;2;0), a2=(2;0;1;-1), as=(1;1;-1;1),
as=(1;0;1;0), as=(1,0;-1;0)
2) a1=(3;00;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), a,=(0,2;0;2), az=(-2;0;-2;-0),
as=(2;0;2;0), as=(2;4,6;8)
4) a1=(3;0;1), a,=(2;0;1), a3=(4;0;1), as=(5;0;1),
as=(6;0;1)




Bapnant 13 HUua.x.p. -1-2
Haiitn 6331/[0 CHUCTEMbI BEKTOPOB 1 BbIPA3UTH
OCTaBLIMECA BEKTOPLI UCPE3 HETO. Havitn apyroﬁ 6a31/1c
CHUCTEMBI U BbIPA3UTh OCTABIIUECS BEKTOPLI UCPE3
HOBEI1 0a3uc.
1) a1=(2;0;1;0), a2=(0;1;0;1), a5=(1;1;0;0), a4=(0;0;-1;-
1), a5=(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;051), a2=(1;2;0;0), a5=(0;1;2;2), as=(2;2;2;1),
as=(-2;-1;-2;0)
4) a1=(0;0;1), a,=(9;8;7), as=(-9;-8;-4), as=(0;0;3),
as=(6;0;1)

Bapnant 14 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=(-1;0;-1;0), a2=(0;1;0;1), as=(-1;-1;-1;-1),
a:=(1;0;1:0), as=(1;1;1;1)
2) a1=(3;2;1:0), a;=(4;3;2;1), a3=(5;4;3;2), 24=(65;4;3),
as=(7,6;5;4)
3) a1=(2;1;2;3), a2=(2;1;-1;-1), as=(3;2;1;0),
4=(0;2;1:0), as=(2;1;1,0)
4) a1=(0;0;1), a2=(3;1;2), a3=(2;3;1), as=(2;1;3),
as=(3;2;1)

Bapnant 15 Nup.k.p. -1-2
Haiiti 6a3uc cucteMbl BEKTOPOB M BBIPA3UTh
OCTaBIIIHECs BEKTOPHI uepe3 Hero. Haiitu apyroii 6a3uc
CHCTEMBI U BBIPa3HUTh OCTABIIHECS BEKTOPHI Yepe3
HOBEIH Oa3uc.
1) a1=(-1;1;0;3), a2=(-1;0;-2;0), a3=(3;-2;0;1), a4=(2;-
3;151), as=(0;0;0;-3)
2) a1=(4;-5;-4;2), a,=(-4;3;0;-3), a3=(0;0;-4;1),
as=(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), as=(9;3;-
3;-3), as=(0;-3;6;0)
4) a1=(1;-1;2), a2=(2;1;0), a3=(1;3;-2), a4=(3;2;0), as=(-
1;-1;0)

Bapnant 16 HUun.k.p. -1-2
Haiitu 6a3uc cucteMsl BEKTOPOB U BBIPA3UTh
ocCTaBIIMECs BEKTOPHI Yepe3 Hero. Haiitu npyroii 6azuc
CHCTEMBI U BEIPa3UTh OCTABIINECS BEKTOPHI Uepe3
HOBGII1 Oa3uc.
1) a1=(1,0;-3;-3), a,=(2;-1,0;-4), a3=(-2.0,0;-1),
a:=(4;4,4:4), a5=(-2;-2;-2,0)
2) a1=(0;1;0;1), a2=(0;0;2;0), a3=(1;1;1;1), as=(-1;-1;-1;-
1), a5=(2;0;0;2)
3) a1=(4;3;2;2), a2=(3;2;1;0), a5=(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 17 Hup.k.p. —1-2
Haiitit Oasnc cucteMsel BCEKTOPOB U BbIPA3UTH
OCTaBIIIHECs BEKTOPHI Uepe3 Hero. Haiftu apyroit 6azuc
CHUCTEMBI U BbIPA3UTh OCTABIINECCS BEKTOPLI UEPE3
HOBBII 0a3uc.
1) a1=(4;5:4;5), a2=(0;-5;0;-5), a3=(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), as=(1;1;-1,1), as=(-1;-
1;1;1), as=(1;-1;,1;1)
3) a1=(2;1;0;2), 22=(0;0;2;1), as=(0;2;0;1), as=(1;1;2;2),
as=(1;1;0;0)
4) a1=(5;4;4), 22=(3;0;0), as=(0;3;0), a4=(0;1;2),
as=(1;2;4)

BapuanT 18 Aup.k.p. —-1-2
Haiiti 6asnc cucrteMsl BEKTOPOB U BbIPA3UTh
OCTaBIIKeCs BEKTOPHI uyepe3 Hero. Haiitu npyroit 6aszuc
CHUCTEMBI U BbIPA3UTh OCTABIIUECCS BEKTOPLI UCPE3
HOBBIH Oa3uc.
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;0), a=(1;1;1;1), as=(4;0;4,0), as=(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), a2=(-9;0;-8), a3=(8;9;9), as=(0;8;9),
as=(0;8;0)

Bapuant 19 Hnup.k.p. —1-2
Haiitu 6a3uc cHCTeMBbI BEKTOPOB U BBIPA3UTh
OCTaBIIMECS] BEKTOPHI yepe3 Hero. Haiitu apyroit 6asuc
CUCTCMBI U BBIpaSI/ITB OCTaBIIUCCA BeKTOpBI qepeB
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;0,7;6), a2=(-8;7;-9;1), a3=(0;7;0;8), as=(0;0;0;-
7), as=(-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), as=(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)

BapuanT 20 Aup.k.p. —-1-2
Haiitu 6a3uc cucreMbl BEKTOPOB U BbIPA3uUTh
ocTaBIIMECs BEKTOPHI yepe3 Hero. Haiitu npyroii 6azuc
CHUCTEMBI 1 BBIPA3UTH OCTABIIMECA BEKTOPHI YEPE3
HOBBIIA Oa3uc.
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=(2;2;2;2), a=(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), a;=(0;2;1), a3=(2;0;1), as=(-2;-2;-2),
as=(1;0;1)




BapuanT 21 Hun.k.p. -1-2
Haiitu 6Ga3uc cHCTEMBI BEKTOPOB M BEIPA3HThH
OCTaBILKECS BEKTOPHI yepe3 Hero. Haiitu apyroii 6asuc
CHCTEMBI U BBIPa3UTh OCTABIIMECS BEKTOPHI Yepes3
HOBEI1 0a3uc.
1) a1=(2;0;-2;2), 22=(2;0;1;-1), a3=(0;-1;2;3), as=(1;3;-
3:3), a5=(0;-1;2;0)
2) a1=(4;0;0;0), a2=(1;4;0:0), as=(1;1;-4;-4;),
as=(0;00:4), as=(0;0;4;1)
3) ai=(1;1;1;1), a,=(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), a3=(2;3;1), as=(0;1,3),
as=(0;0;1)

Bapuant 22 Hun.k.p. -1-2
Haiitu 6a3uc cucrembl BEKTOPOB U BHIPa3UTh
ocTaBIIMECs BEKTOPHI Yepe3 Hero. Haiitu npyroii 6asuc
CHCTEMBI U BBIPa3UTh OCTABIINECS BEKTOPHI Yepe3
HOBBIH 0Oa3uc.
1) a1=(1;-1;00), a=(2;0;1;1), as=(1;1;-1;1),
a4=(1;0;1;0), as=(1;0;-1,0)
2) a1=(3;0;3;3), a2=(3;1;3;1), a5=(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), as=(-2;0;-1;-0),
s=(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 Nun.k.p. -1-2
Haiiti 6a3uc cucteMbl BEKTOPOB M BBIPA3UTh
OcTaBIIMECs BEKTOPHI yepe3 Hero. Haiitu npyroii 6azuc
CHCTEMBI U BEIPa3UTh OCTABIINECS BEKTOPHI Yepe3
HOBEIH Oa3uc.
1) a1=(-2;0;1;0), a2=(0;1;0;1), a3=(1,1;0;0), a4=(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), as=(2;-2;2;1),
as=(-2;-1;-2;0)
4) a1=(0;0;1), a2=(9;0;7), az=(-9;-2;-4), as=(0;0;3),
as=(6;0;1)

Bapuant 24 HUnn.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=(1;0;1;0), a,=(0;1;0;1), a3=(-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), a3=(5,4,3,2),
a4=(6;5;4;3), as=(7,6,5;4)
3) a1=(2:1;2:0), a2=(2;1;-1;-1), a3=(3;2;-1,0),
as=(0;2;1;0), a5=(2;1;1,0)
4) a1=(0;0;1), a2=(-3;1;2), as=(2;3;1), a4=(2;1;3),
as=(3;2;1)

Bapuant 25 HAup.k.p. —-1-2
Haiitu 6a3uc cucTeMbl BEKTOPOB U BBIPA3UTh
OCTAaBIIMECS BEKTOPHI yepe3 Hero. Haiitu apyroii 6azuc
CHCTEMbI U BBIPA3UTh OCTABIINECS BEKTOPHI Yepe3
HOBBIN 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)

BapuanT 26 HAup.k.p. —-1-2
Haiitu 6a3uc cucTeMbl BEKTOPOB U BBIPA3UTh
OCTaBIIIKMECS] BEKTOPHI Yepe3 Hero. Halitu apyroii 6a3uc
CHCTEMbI U BBIPA3UTh OCTABIIUECS BEKTOPHI Uuepe3
HOBEII 0a3uc.
1) al=(1;-1;2;0), a2=(1;0;1;0), a3=(1;1;1;1), a4=(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)

Bapuant 27 Hnap.k.p. —1-2
Haiitu 6a3uc cucTeMbl BEKTOPOB U BBIPA3UTh
OCTaBIIIHECs BEKTOPHI uepe3 Hero. Haiftu apyroit 6asnc
CHCTEMBI U BBIPA3HUTh OCTABIIHECS BEKTOPHI Yepe3
HOBBIH Oa3muc.

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),
ad=(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 HAup.k.p. -1-2
Haiitu 6a3uc cucTeMbl BEKTOPOB U BBIPA3HUTh
OCTaBIIIKECs BEKTOPHI uepe3 Hero. Haitu napyroit 6asuc
CHCTEMBI ¥ BBIPA3HUTh OCTABIIHECS BEKTOPHI Yepe3
HOBBIIA 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 Hun.k.p. -1-2
Haittu 6a3uc cucTeMbl BEKTOPOB U BHIPA3HUTh
OCTaBIIIMECS BEKTOPHI uepe3 Hero. Haiitu apyroii 6asuc
CUCTEMBI U BBIPA3HUTh OCTABIIUECS BEKTOPHI Yepe3
HOBBII 0a3uc.
1) al=(-1;-1;0;0), 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;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 HNun.k.p. -1-2
Haiitu 6a3uc cucTeMbl BEKTOPOB U BBIPA3HUTh
OcCTaBIIMECs BEKTOPHI Yyepe3 Hero. Haiitu npyroii 6asuc
CHCTEMBI U BBIPA3HUTh OCTABIIUECS BEKTOPHI Yepe3
HOBBIH 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;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),
ad=(1;4;4;3),
a5=(-5;-5;-5;-5)
4) al=(6;0;0), a2=(0,6;0), a3=(0;0;6), ad=(6,6,0),
a5=(6;0;6)

BapuanT 31 Nup.k.p. -1-2
Haittu 6a3uc cucTeMbl BEKTOPOB U BBIPA3HUTh
OCTaBIIIMECs BEKTOPHI uepe3 Hero. Haiftu apyroit 6a3uc
CHCTEMBI U BBIPa3HUTh OCTABIIHECS BEKTOPHI Yepe3
HOBBII 0a3uc.
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)

Bapuant 32 HNun.k.p. -1-2
Haiitu 6a3uc cucteMbl BEKTOPOB U BBIPA3UTh
OCTaBIIIMeCs BEKTOPHI uepe3 Hero. Haiitu npyroit 6asuc
CHCTEMBI U BEIPA3HUTh OCTABIIHECS BEKTOPHI 4epe3
HOBBII 0a3uc.
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) a1=(0;9;0), a2=(9;0;8), a3=(8;9;9), a4=(0;8;9),
a5=(0;8;0)

Bapuant 33 Hup.k.p. —1-2
Haiiti 6aswc cucTeMBI BEKTOPOB U BBIPA3UTh
OCTaBIIKECS BEKTOPHI Yepe3 Hero. Haiitu apyroit 6asuc
CHCTEMBI U BBIPa3UTh OCTABIIMECS BEKTOPHI Yepe3
HOBBIN 0a3uc.
1) al=(1,;0;1;-3), a2=(1;0,0;0), a3=(4;4,3;-6),
ad=(0;3;0;1), ab=(-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)

Bapuant 34 HAup.k.p. —-1-2
Haiitu 6a3uc cucTeMbl BEKTOPOB U BBIPA3UTh
OCTaBIIIKMECS BEKTOPHI Yepe3 Hero. Haiitu mpyroii 6asuc
CHCTEMbI U BBIPA3UTh OCTABIIUECS BEKTOPHI Uuepe3
HOBBIH Oa3uc.
1) a1=(3;2;0;1), a2=(-1;-1;-2;4), a3=(0;4,0;0),
ad4=(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),
ad=(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)

Bapuant 35 Hup.k.p. —1-2
Haiitu 6a3uc cucTeMbl BEKTOPOB U BBIPA3UTh
OCTAaBIIMECS BEKTOPHI yepe3 Hero. Haiitu apyroii 6a3uc
CHCTEMBI U BBIPA3UTh OCTABIINECS BEKTOPHI UEPE3
HOBBII 0a3uc.
1) al=(2;2;2;2), a2=(2;0;1;-1), a3=(0;-1;2;3), ad=(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)

Bapuant 36 Hup.k.p. -1-2
Haiitu 6a3uc cucTeMbl BEKTOPOB U BBIPA3UTh
OCTaBIIKECs BEKTOPHI yepe3 Hero. Haiitu apyroit 6azuc
CHUCTEMBI 1 BBIPA3UTH OCTABHIUECA BEKTOPHI UEPE3
HOBBIIA Oa3uc.
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)




Bapnant 37 Hun.k.p. -1-2
Haiiti 6a3uc cucTeMbl BEKTOPOB U BBIPA3UTh
OCTaBIIMECS BEKTOPHI yepe3 Hero. Haiitu apyroii 6a3uc
CHCTEMBI U BBIPA3UTh OCTABIINECS BEKTOPHI Yepe3
HOBEI#1 Oa3uc.
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),
ad=(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)

Bapnant 38 Nun.k.p. -1-2
Haiitu 6a3uc cUCTEeMbI BEKTOPOB U BHIPA3UTh
ocTaBIIKecs BEKTOPHI uepes Hero. Haiftu npyroit 6aszuc
CHCTEMBI U BBIPA3UTh OCTABIIUECS BEKTOPHI Yepes3
HOBBIN 0asuc.
1) al=(-1;0;-1;0), a2=(0;1;0;1), a3=(-1;-1;-1;-1),
ad=(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),
ad=(6;5;4;3), ab=(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),
ab=(3;2;1)

BapunanTt 39 Nup.k.p. -1-2
Haiiti 6a3uc cucTeMbl BEKTOPOB U BBIPA3UTh
OCTaBIIMECS] BEKTOPHI Yepe3 Hero. Haiitu apyroit 6a3uc
CHCTEMbI U BBIPA3UTh OCTABIINECS BEKTOPHI Yepe3
HOBEIH Oa3uc.
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),
ab=(-1;-1;0)

Bapuant 40 Hup.k.p. -1-2
Haiitu 6a3uc cucteMsl BEKTOPOB U BBIPa3UTh
OCTaBILECs BEKTOPHI Yepe3 Hero. Haiitu apyroit 6azuc
CHCTEMBI U BBIPAa3UTh OCTaBIIMECS BEKTOPHI Yepe3
HOBGII1 Oa3uc.
1) al=(1;0;-3;-3), a2=(2;-1;0;-4), a3=(-2;0;0;-1),
ad=(4;4;4;4), ab=(-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),
ad=(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 4.6
NuauBuayajabHoe fomamnee 3aganue Nel.3



Jomawnnaa konmponvnasa pavoma Ne3
Bapuanm Nel
1. IIpoBepuTb, ABISIOTCS X BEKTOPHI €4 = 2d — 9b u
c, =9a+ 2b KOJUIMHEAPHBIMH, I'1€
a(2;—2;3), b(3;-2;2).
2. Jlanbt koopauHathl BepiinH nupamuabl ABCD. Haiitu:
a) mnwmHy pebpa AB;
b) yron mexny pebpamu AB u AD;
c) yron mexay peopom AD u rpanpto ABC;
d) mmomazne rpanu ABC,
€) o0beM MUpaMUIB;
f) ypaBuenue npsimoii AD;
g) ypaBHEHHE BBICOTHI, OIYIICHHOM M3 BEPIIHHBI
D na spans ABC,
1) A(3;5:4),B(5;8;3),0(1;9;9),D(6; 4; 8).
2) A(—1;0;—1),B(5;3;3),C(1;9; 2),D(6; 4 8).
3. JlaHbl KOOpIMHATHI BepUIMH TpeyrojpHuka ABC.
Heob6xoaumo:
a) CocTaBUTh KAHOHUYECKHE YPABHEHHUSI CTOPOH
TPEyTOoJIbHUKA;
D) BbIuMCINTE BETMYUHEI BCEX YITIOB TPEYTOJIbHUKA;
c) CocraBHTh IapaMeTPUUECKUE YPABHEHHS
OUCCEKTPHUC BCEX €T0 YIJIOB;
d) CocraBHTh KAHOHHYECKHE YPAaBHEHHS BCEX MEIUAH
1 BBICOT TPEYTOJIHHKA.
1) A(1;6),B(0; —1),C(3;—4)
2) A(3;5),B(—12;-3),C(0; —2)
4. HanmcaTh ypaBHEHHE TUIOCKOCTH, TIPOXOIAIIEH uepes
TOYKY A NMEpHEeHANKYJSIPHO BEKTOPY BC.
A(—2;0;-5),B(2;7;-3),C(1; 10; —1)
5. Hanmcath kaHOHWYECKHE ypaBHEHHMS TIPSIMO.
Zx+y+z—-2=0, 2x—y—3z+6=0
6. Haiitu paccrostaue ot Touku My 10 MIOCKOCTH,
npoxosmieit yepe3 Tpu Touru My, Mo, My
M,(—34,—7),M;(1,5,—4), M3 (—5,—2,0), My(—12,7,—1)
7. Haiitn Touky nepecedeHus NpsIMOii U IIIOCKOCTH
x—2 y—3 =z+1
-1 -1 4

, Xx+2y+3z2—-14=0

Jomawnsa konmpoavnasn paboma Ne3
Bapuanm Ne2
1. IlpoBepuTh, SBISIOTCS JIX BEKTOPHI €4 = 7@ + 4b u
Co=7a— 3b KOJUIMHEAPHBIMH, T'ZIE
a(s; —4;0), b(0;—1;4).
2. Jlanbl koopauHaThl BepiunH nmupamuasl ABCD. Haiitu:
a) mmny pebpa AB;
b) yron mexny pebpamu AB u AD;
C) yroia mexay peopom AD u rpanbio ABC;
d) rromans rpanu ABC;
€) o0beM mUpaMuUIBL;
f) ypaBuenue npsimoit AD,
0) ypaBHEHHE BBICOTHI, ONMYIICHHOM U3 BEPIIHHBI
D na spans ABC,
1) A(3;5—4),B(5;8;3),€(1;9;8),D(6; 4; —4).
2) A(—1;0;1),B(5;3;3),€(1;7;2), D(1; 5 6).
3. JlaHbl KOOpIUHATHI BepUIMH TpeyrojpHuka ABC.
Heo0xoxumo:
a) CocraBUTh KAHOHHYECKUE YPABHEHHUSI CTOPOH
TPEYTOJIBHHKA;
b) BbrunciuTh BENUYUHBI BCEX YITIOB TPEYTOJIbHHKA;
¢) CocraBuTh NapaMeTpUUECKUE yPaBHEHHS OUCCEKTPHUC
BCEX €0 YIJIOB;
d) CocraBuTh KAHOHHYECKUE YPABHEHHS BCEX MEAHAH U
BBICOT TPEYTOJIbHUKA.
1) A(1;6),B(0;-5),C(3;4)
2) A(3;5),B(9;,-3).C(7;-2)
4. HanimcaTthb ypaBHEHHE IUIOCKOCTH, TPOXOAAIIECH Yepe3
TOYKY A MEPHEeHANKYISPHO BEKTOPY BC.
A(2;0;,-5),B(2;0;3),C(4 6, —1)
5. HammcaTh kaHOHMYECKHE ypaBHEHHS HPSIMOIA.
x—3y+2z+2=0,x+3y+z+14=0
6. Haiitu paccrostuue ot Touku My 10 MIOCKOCTH,
npoxozsiieit yepe3 Tpu Touxu My, Mz, M4
M(—12,-3),M,(4,—1,0),M;(2,1,—2),My(—1,—6,—5)
7. Haiitn Touky nepecedeHus IpsIMOM U INIOCKOCTH
x+1 y—3 =z+1
3 -4 5

, x+2y—5bz+20=0

Jomawnaa konmponsvnasa paboma Ne3
Bapuanm Ne3
1. IIpoBepuTh, SABISIOTCS JTH BEKTOPHI €4 = 6@ — 5b u
£, = 4@+ 2b KoNIMHEAPHBIMH, T/IE
a(2;—47), b(1;,—6;6).
2. Jlanbl koopauHathl BepiinH nupamuasl ABCD. Haiitu:
a) mmny pebpa AB;
b) yron mexny pebpamu AB u AD;
C) yroa mexay peopom AD u rpanbio ABC;
d) mromans rpanu ABC,
€) o0beM mUpaMums;
f) ypaBuenue npsimoit AD;
0) ypaBHEHHE BBICOTHI, OMYIICHHOM U3 BEPIINHBI
D na spans ABC,
1) A(3;5:4),B(5;8;3),€(1;7;9),D(6; 5; 5).
2) A(—1;—-2;1),B(5—3;3),C(1;2;2),D(6; 4 5).
3. JlaHbl KOOpIMHATHI BepUIMH TpeyroiabHnka ABC.
Heobxoaumo:
a) CocraBUTh KAHOHUYECKUE YPABHEHHS CTOPOH
TPEYyTOJIbHUKA;
b) BbrunciUTE BETHYUHBI BCEX YIIIOB TPEYTOJIbHUKA;
c) CocTaBHUTh NapaMEeTPUICCKHE yPaBHEHHUS
OHCCEeKTpHC BCeX eTo YIIIOB;
d) CocraBuTh KAHOHHYECKHE YPABHEHHS BCEX MEIUAH
BBICOT TPEYTOJIbHUKA.
1) A(4;—6),B(10;—1),C(3; 4)
2) A(—3;5),B(2; —-3),C(0;2)
4. HanncaTh ypaBHEHHE IJIOCKOCTH, MPOXOSIIEH depes
TOYKY A NEepHEeHANKYJSIPHO BEKTOPY BC.
A(—2;0;5),B(2;-7;4),€(1;9; —1)
5. HammcaTh KaHOHMYECKHE YPaBHEHHS PSMOI.
x—2y+z—4=0 2x+2y—z—-8=10
6. Haiitu paccrostuue ot Touku My 10 MIOCKOCTH,
npoxozsiieit yepe3 Tpu Touxu My, My, M4
M,;(—3,—1,1), My(—9,1,—2),M4(3,—5,4), My(—7.0,—1)
7. Haiitn Touky nepecedeHus IpsIMOI U INIOCKOCTH
x—1 y+5 z-1
-1 4 2

, x—3y+7z—24=10




Jomawnnaa konmponvnasa pavoma Ne3
Bapuanm Ned
1. TIpoBepuTh, SABISIOTCS JIM BEKTOPBI £ = 5a@ + 6b u
C,=2a— b KOJUIMHEAPHBIMH, T'ZIE
a(2;—1;2), b(3;—-1;2).
2. Jlanbt koopauHathl BepiinH nupamuabl ABCD. Haiitu:
a) mHy pebpa AB;
b) yron mexny pebpamu AB u AD;
€) yroia mexay peopom AD u rpanpio ABC;
d) mromans rpanu ABC,
€) o0beM MUpaMHUIIBL;
f) ypaBuenue npsimoit AD;
g) ypaBHEHHE BBICOTHI, ONYIICHHOM U3 BEPIIHHBI
D na epans ABC,
1) A(3;5;4),B(5;8;3),C(1;9 0),D(3;3;6).
2) A(3:;8;1),B(5;9;3),C(1;3; 2), D(6; —4;8).
3. JlaHbl KOOpIMHATHI BepLIHH TpeyroiabHnka ABC.
Heob6xoaumo:
a) CocraBUTh KAHOHWYECKHE YPABHEHHUSI CTOPOH
TPEyTOoJIbHUKA;
D) BbIuMCINTE BETMYUHEI BCEX YIIIOB TPEYTOJIbHUKA;
c) CocraBHTh IapaMeTPUUECKUE YPABHEHHS
OUCCEKTPHUC BCEX €r0 YIIIOB;
d) CocraBHTh KAHOHMYECKUE YPABHEHHS BCEX MEAUAH
1 BBICOT TPEYTOJIbHHKA.
1) A(1;—3),B(4;5),C(3;—4)
2) A(3;5),B(9;-8),C(2-2)
4. HanmcaTh ypaBHEHHE TUIOCKOCTH, IPOXOIAIIECH depe3
TOYKY A NEepHEeHANKYJISIPHO BEKTOPY BC.
A(—2;8;5),B(2;—1;3),C(—4;4; 1)
5. Hanmcatb kaHOHMYECKHE ypaBHEHHS IPSIMOI.
X+y+z—2=0x—y—224+2=0
6. Haiitu paccrostaue ot Touku My 10 MIOCKOCTH,
npoxo et yepes Tpu Touku My, Mo, My
Ml (1! _1! 1)! MZ (_2:013): MB (2! _1! _1):MU (_2!4)2)
7. Haiitn Touky nepecedeHus NpsIMOH 1 IIJIOCKOCTH
x—1 y =z+3

1 0 2

, 2x—vy+4z=10

Jomawnsa konmpoavnasn paboma Ne3
Bapuanm Ne5
1. IlpoBepuTh, SBISAIOTCS JIX BEKTOPHI €4 = 4@ — 7h u
Co=3a+ b KOJUIMHEAPHBIMH, T'ZIE
a(2; —4;4), b(1;,-3;2).
2. Jlanbl koopAuHaThl BepiinH nupamuapl ABCD. Haiitu:
a) muHy pebpa AB,;
b) yrox mexny peopamu ABE u AD;
€) yrox mexay peopom AD u rpanpto ABC;
d) momrane rpanu ABC,
e) o0beM MUpaMUIBL;
f) ypaBuenue npsimoii AD;

g) ypaBHEHHE BBICOTHI, OMYIICHHOM U3 BEPIIHHBI
D na epans ABC,
1) A(—3;5;6),B(5—7;3),C(1;9 4),D(6 4 —3).
2) A(—1;0;—1),B(5;3;3),C(1;9; 2),D(6; 1; 8).

3. JlaHbl KOOpIMHATHI BepUIMH TpeyrojpHuka ABC.
Heo6xoaumo:

a) CocraBuTh KAHOHHYECKUE YPABHEHHS CTOPOH

TPEYTOJIbHUKA;
b) BprunciuTh BENUYUHBI BCEX YITIOB TPEYTOJIbHHKA;
c) CocraBHUTh NapaMETPUUCCKHE yPaBHEHHUS
OHCCEeKTPHC BCeX eTo YIIIOB;
d) CocraBuTh KAHOHHYECKHE YPABHEHHS BCEX MEIHAH U
BBICOT TPEYTOJIbHUKA.
1) A(1;6),B(3;—1),C(—3;-9)
2) A(3;5),B(5-7),C(—10;-2)

4. HanimcaTthb ypaBHEHHE IUIOCKOCTH, TPOXOAAIIECH Yepe3
TOYKY A MEPHEeHANKYISPHO BEKTOPY BC.
A(2;2;5),B(2;,—9;3),0(1; 1;1)
5. HammcaTh kKaHOHMYECKHE YPAaBHEHUSI IPSMOH.

2x+3y+z+6=0,x—-3y—-2z24+3=10
6. Haiitu paccrostuue ot Touku Mg 10 mIockocTy,
npoxozsiiei gyepe3 Tpu touxu My, My, M4
M, (1,2,0), M,(1,—1,2),M5(0,1, 1), Mo(2 — 1,4)
7. Haiitn Touky nepecedeHus IpsIMOM U INIOCKOCTH
x—bh y—3 z-2

1 -1 0

, 3x+y—-5bz—12=0

Jomawnaa konmponsvnasa paboma Ne3
Bapuanm Ne6
1. IIpoBepuTh, SABISAIOTCS X BEKTOPHI €4 = 3@ + 8b u
€, =6 — 5b KOJUTMHEAPHBIMH, TIC
a(2; —6;8), b(1;—4;6).
2. Jlanbl koopauHathl BepiunH nupamuasl ABCD. Haiitu:
a) mmHy pebpa AB;
b) yron mexny pebpamu AB u AD;
C) yroa mexay peopom AD u rpanbio ABC;
d) mromans rpanu ABC,
€) o0beM mUpaMums;
f) ypaBuenue npsimoit AD;
0) ypaBHEHHE BBICOTHI, OMYIIICHHOMN U3 BEPIIHHEI
D na spans ABC,
1) A(3;2;—4),B(56;3),C(1; 0;9),D(6; 7; —7).
2) A(—1;0;—-1),B(5—3;3),C(1;7;2),D(6; 4, —5).
3. JlaHbl KOOpIMHATHI BepUIMH TpeyrojpHuka ABC.
Heob6xonumo:
a) CocraBuTh KAHOHUYECKHE YPABHEHHUsI CTOPOH
TPEyTOJIbHUKA;
D) BbruncIUTE BETMYUHEI BCEX YITIOB TPEYTOJIbHUKA;
¢) CocraBuTh NapaMeTPUUECKUE yPABHEHHS
OHCCEeKTpHC BCeX eTo YIIIOB;
d) CocraBuTh KAHOHHYECKHE YPABHEHHS BCEX MEIUAH
BBICOT TPEYTOJIbHUKA.
1) A(—1;6),B(7;—1),C(3;4)
2) A(3;5),B(5;,—3),C(—9;8)
4. HanmcaTp ypaBHEHHE TUIOCKOCTH, IPOXOIAIIECH depe3
TOYKY A MEpHEeHANKYJSIPHO BEKTOPY BC.
A(3;3;,-1),B(23;3),C(—4 1;6)
5. HammcaTh kaHOHMYECKHE ypaBHEHHS NPSMOIA.
3x+y—z—-6=0,3x—y+2z=0
6. Haiitu paccrostuue ot Touku My 10 MIOCKOCTH,
npoxozsiieit yepe3 Tpu Touxu My, My, M4
M,(1,0,2),M,(1,2,—1),M;(2,—2,—1), My(—5,-9,1)
7. Haiitn Touky nepecedyeHus NpsiMOIi U MIIOCKOCTH
x+1 y+2 z-3
-3 2 =2

, x+3y—5bz+9=0




Jomawnaa konmponvnasa paboma Ne3
Bapuanm Ne7
1. IIpoBepuTb, ABISIOTCS X BEKTOPHI €4 = 2d — 3b u
£, = 4@+ 2b KoNIMHEAPHBIMH, I/ie
a(1;—3;0), b(2;2;-3).
2. Jlanbt koopauHathl BepiinH nupamuabl ABCD. Haiitu:
a) mnwmHy pebpa AB;
b) yron mexny pebpamu AB u AD;
€) yron mexay peopom AD u rpansto ABC;
d) mmomazne rpanu ABC,
€) o0beM MUpaMUIB;
f) ypaBuenue npsimoii AD;
g) ypaBHEHHE BBICOTHI, OIYIICHHOM M3 BEPIIHHBI
D na spans ABC,
1) A(3;5;4),B(5:8;3),€(1;3; 2), D(6; 6; 6).
2) A(0;3;8),B(5;3;1),C(1;9; 2), D(6; 4; —4).
3. JlaHbl KOOpIMHATHI BepUIHH TpeyroiapHuka ABC.
Heob6xoaumo:
a) CocraBUTh KAHOHUYECKHE YPABHEHHUS CTOPOH
TPEyTOoJIbHUKA;
D) BbIuMCINTE BETMYUHEI BCEX YIIIOB TPEYTOJIbHUKA;
c) CocraBHTh IapaMeTPUUECKUE YPABHEHHS
OUCCEKTPHUC BCEX €r0 YIIIOB;
d) CocraBHTh KAHOHUYECKUE YPABHEHHS BCEX MEAUAH
1 BBICOT TPEYTOJIHHKA.
1) A(1;-6),B(8;1),C(3;4)
2) A(—3;5),B(—1;,-3),€(9;-2)
4. HanmcaTh ypaBHEHHE TUIOCKOCTH, TIPOXOIAIIEH uepes
TOYKY A NEepHEeHANKYJISIPHO BEKTOPY BC.
A(—2;0;-5),B(2;7;3),€(1;5 —1)
5. Hanmcath kaHOHWYECKHE ypaBHEHHMS TIPSIMO.
x+5y+2:4+11=0, x—y—z+1=0
6. Haiitu paccrosiaue ot Touku My 10 mIOCKOCTH,
npoxosmieit yepe3 Tpu Touku My, Mo, My
Ml (1:2: _3): MZ (1:0: 1): MB (_2: - 1:6)! MU (Sr _2: _g)
7. Haiitn Touky nepecedeHus NpsIMOii U IIIOCKOCTH
x—1 y—2 =z+1
-2 1 -1

, Xx—2y+bz+17=0

Jomawnsa konmpoavnasn paboma Ne3
Bapuanm Ne8
1. IlpoBepuTh, SBISIOTCS JIX BEKTOPHI €4 = 3@ — 2b u
Co=4a— 3b KOJUIMHEAPHBIMH, I'AE
al4;2;—3), b(2;1;1).
2. Jlanbl koopAuHaThl BepiunH nmupamuasl ABCD. Haiitu:
a) mmHy pebpa AB;
b) yrox mexny peopamu ABE u AD;
€) yrox mexay peopom AD u rpanpio ABC;
d) momrane rpanu ABC,
e) o0beM MUpaMUIBL;
f) ypaBuenue npsimoii AD;
g) ypaBHEHHE BBICOTHI, OMYIICHHO U3 BEPIIHHBI
D na epans ABC,
1) A(6;8;6),B(3;3;3),€(1;9; 0),D(—5;4; 5).
2) A(3;3;5),B(5;3;3),0(1;9; 2),D(6; 4; 8).
3. JlaHbl KOOpIWHATHI BepUIMH TpeyrojpHuka ABC.
Heo0xoxumo:
a) CocraBuTh KAHOHHYECKUE YPABHEHHS CTOPOH
TPEYTOJIbHUKA;
b) BpruuciUTE BENUYUHBI BCEX YIJIOB TPEYTOJIbHUKA;
¢) CocraBuTh NapaMeTPUUECKUE YPABHEHHS
OHCCEKTPHC BCEX €To YIIIOB;
d) CocraBuTh KAHOHHYECKUE YPABHEHHS BCEX MEAHAH U
BBICOT TPEYTOJIbHUKA.
1) A(1;-5),B(17;—1),C(9; 4)
2) A(3;5),B(4—3),C(—6;2)
4. HanimcaTthb ypaBHEHHE IUIOCKOCTH, TPOXOAAIIECH Yepe3
TOYKY A MEPHEeHANKYISPHO BEKTOPY BC.
A(—2;0;-5),B(2;4;-3),C(1; 10; —1)
5. HammcaTh kaHOHMYECKHE ypaBHEHHS NPSMOH.
3x—4y—-2z241=0, 2x -4y +3z+4=10
6. Haiitu paccrostuue ot Touku Mg 10 IOCKOCTH,
npoxozsiiei gyepe3 Tpu touxu My, My, M4
M,(3,10,—1),M,(—2,3,—5), M3(—6,0,—3), My (—6,7,—10)
7. Haiitn Touky nepecedeHus IpsIMOM U INIOCKOCTH
x—1 y—2 z-—-4
2 0 1

, x—2y+4z—-19=0

Jomawnaa konmponsvnasa paboma Ne3
Bapuanm Ne9
1. IIpoBepuTh, SABISIOTCS JTH BEKTOPHI €4 = 8@ — b u
E,=a+ 2b KOJUIMHEAPHBIMU, 1€
a(3;3; —6), b(—2;0;3).
2. Jlanbl koopauHathl BepiunH nupamuasl ABCD. Haiitu:
a) mmHy pebpa AB;
b) yrox mexny peopamu AB u AD;
€) yrox mexay peopom AD u rpanpio ABC;
d) momrane rpanu ABC;
e) o0beM mUpaMUIBL;
f) ypaBuenue npsimoii AD;
g) ypaBHEHHE BBICOTHI, OMYIICHHOM M3 BEPIIHHBI
D na epans ABC,
1) A(2;8;5),B(5;8;3),€(1;9;1),D(9;9;9).
2) A(41;1),B(5;1;3),€(1;9; 2),D(6; —4; 8).
3. JlaHbl KOOpIMHATHI BepUIMH TpeyrojpHuka ABC.
Heob6xoxumo:
a) CocraBuTh KAHOHUYECKHE YPABHEHHS CTOPOH
TPEYyTOoJIbHUKA;
b) BbrunciIUTE BEMUYUHBI BCEX YIJIOB TPEYTOJIbHUKA;
¢) CocraBuTh NapaMeTPUUECKUE yPABHEHHS
OHCCEKTPHC BCeX €ro yTIIOB;
d) CocraBuTh KAHOHHYECKHE YPABHEHUS BCEX MEIHaH U
BBICOT TPEYTOJIbHUKA.
1) A(1;6),B(6;,—6),C(3;4)
2) A(—3;5),B(2; —3),c(10; —-2)
4. HamucaTh ypaBHEHHE INIOCKOCTH, POXOSIIIEH Yepes
TOYKY A MEpPHEeHANKYISPHO BEKTOPY BC.
A(—2;4;5),B(2;-9;3),€(1;10;5)
5. HammcaTh kaHOHMYECKHE ypaBHEHHS NPSMOIA.
bx+yv—3z4+4=0,x—y+22+2=0
6. Haiitu paccrostuue ot Touku My 10 MIOCKOCTH,
npoxozsiieit yepe3 Tpu Touku My, Mz, M4
M, (—1,2,4),My(~1,—2,—4),M;(3,0,—1), My(—23,5)
7. Haiitu Touky nepecedeHus IpsIMOii U IIIIOCKOCTH
x+2 y—1 z+4
-1 1 -1

, 2x—y+32+23=0




Jomawnnaa konmponvnasa pavoma Ne3
Bapuanm Nel0
1. IIpoBepuTb, ABISIOTCS X BEKTOPHI €4 = 7@ — 4b u
C,=2a— 3b KOJUIMHEAPHBIMH, I'1€
a(0;—3;5), b(2;—1;3).
2. Jlanbt koopauHathl BepiinH nupamuabl ABCD. Haiitu:
a) mnwmHy pebpa AB;
b) yron mexny pebpamu AB u AD;
€) yron mexay peopom AD u rpanpto ABC;
d) mmomazne rpanu ABC,
€) o0beM MUpaMUIBL;
f) ypaBuenue npsimoii AD;
g) ypaBHEHHE BBICOTHI, OIYIICHHOM U3 BEPIIHHBI
D na spans ABC,
1) A(3;2;4),B(5—7;3),€(1;9;9),D(6; 4 —2).
2) A(—1;0;—1),B(5;3;3),C(1;9; 2),D(6; 4 8).
3. JlaHbl KOOpIMHATHI BepUIMH TpeyrojpHuka ABC.
Heob6xoaumo:
a) CocTaBUTh KAHOHUYECKHE YPABHEHHUS CTOPOH
TPEyTOoJIbHUKA;
D) BbIuMCINTE BETMYUHEI BCEX YITIOB TPEYTOJIbHUKA;
c) CocraBHTh apaMETPUUECKUE YPABHEHHS
OUCCEKTPHUC BCEX €T0 YIJIOB;
d) CocraBHTh KAHOHUYECKUE YPAaBHEHHS BCEX MEAUAH
1 BBICOT TPEYTOJIHHKA.
1) A(5:6),B(—6;—1),C(3;—4)
2) A(3;—7),B(9;—3),C(0;-2)
4. HanmcaTh ypaBHEHHE TUIOCKOCTH, TIPOXOIAIIEH uepes
TOYKY A NEPHEeHANKYJISIPHO BEKTOPY BC.
A(4;,4;5),B(2;-5;3),C(1; 8;—1)
5. Hanmcath kaHOHWYECKHE ypaBHEHHMS TIPSIMO.
x—y—z—2=0,x—2y+z+4=20
6. Haiitu paccrostaue ot Touku My 10 MIOCKOCTH,
npoxosmieit yepe3 Tpu Touru My, Mo, My
M,(0,—3,1),M,2,M;(2,—1,5), My(—3,4,—5)
7. Haiitn Touky nepecedeHus IpsIMOil U IIIOCKOCTH
x+2 y—2 =z+3

1 0 o0

, 2x—3y—bz—-7=0

Jomawnsa konmpoavnasn paboma Ne3
Bapuanm Nell
1. TIpoBepuTs, SIBISFOTCS I BEKTOPHI £ = —5a + 2b u
Co=06a— 3b KOJUIMHEAPHBIMH, T'ZIE
a(2; —5;4), b(7;—2;0).
2. Jlanbl koopAuHaThl BepiunH nmupamuasl ABCD. Haiitu:
a) mmHy pebpa AB;
b) yron mexny pebpamu AB u AD;
¢) yroia mexay peopom AD u rpanbio ABC;
d) rromans rpanu ABC,
€) o0beM mUpaMuUIBL;
f) ypaBuenue npsimoit AD;
0) ypaBHEHHE BBICOTHI, ONMYIICHHOM U3 BEPIIHHBI
D na epans ABC,
1) A(3;54),B(5—4;3),€(1; —9;9),D(6 4 3).
2) A(—1;—1;—1),B(5;3;6),C(3;9;2),D(1; 4; 8).
3. JlaHbl KOOpIMHATHI BepUIMH TpeyrojpHuka ABC.
Heo0xoxumo:
a) CocraBuTh KAHOHHYECKUE YPABHEHHS CTOPOH
TPEYTOJbHUKA;
b) BprunciuTh BENUYUHBI BCEX YITIOB TPEYTOJIbHHKA;
¢) CocraBuTh NapaMeTPUUECKUE YPABHEHHS
OHCCEeKTPHC BCeX eTo YIIIOB;
d) CocraBuTh KAHOHHYECKUE YPABHEHHS BCEX MEAUAH U
BBICOT TPEYTOJIbHUKA.
1) A(1;—6),B(8;—1),C(3;—4)
2) A(—3;5),B(7;—3),C(—6;5)
4. HanimcaTth ypaBHEHHE IUIOCKOCTH, IPOXOAAIICH depes
TOYKY A MEepHEeHANKYJSIPHO BEKTOPY BC.
A(2;4,-6),B(2;,—6;,-3),C(1; 1,9)
5. HammcaTh kaHOHMYECKHE ypaBHEHHS HPSIMOIA.
dx+y—-3z+2=0,2x—-y,,—8=0
6. Haiitu paccrostuue ot Touku Mg 10 IOCKOCTH,
npoxozsiieit yepe3 Tpu Touxu My, Mz, M4
M,(1,3,0), M;(—4,—1,2), M5(3,0,1),M,(4,3,0)
7. Haiitn Touky nepecedeHus IpsIMOM U INIOCKOCTH
x—1 y—1 =z+4+2
2 -1 3

, dx+2y—z—-11=0

Jomawnaa konmponsvnasa paboma Ne3
Bapuanm Nel2
1. IIpoBepuTb, SABIAIOTCS JI BEKTOPHI £ = @ + 2b u
£, = 4@ — 2b KONIMHEAPHBIMH, T/
a(—41;-7), b(1;2;3).
2. Jlanbl koopauHathl BepiunH nupamuasl ABCD. Haiitu:
a) mmHy pebpa AB;
b) yron mexny pebpamu ABE u AD;
€) yroa mexay peopom AD u rpanbio ABC;
d) mromans rpanu ABC;,
e) o0beM mUpaMums;
f) ypaBuenue npsimoit AD;
0) ypaBHEHHE BBICOTHI, ONMYIICHHOM U3 BEPIINHBI
D na epans ABC,
1) A(0;7;4),B(—5;1;3),C(1;99),D(6;6;6).
2) A(1;0;1),B(5;3;3),C(1;—6;2),D(6; 4 —5).
3. JlaHbl KOOpIMHATHI BepUIMH TpeyroiapHuka ABC.
Heob6xonumo:
a) CocraBUTh KAHOHUYECKHE YPABHEHHUS CTOPOH
TPEyTOJIbHUKA;
b) BbrunciIUTE BEMUYUHBI BCEX YIJIOB TPEYTOJIbHUKA;
c) CocTaBHUTh NapaMeTPUICCKHE yPaBHEHHS
OHCCEeKTpHC BCeX eTo YIIIOB;
d) CocraBuTh KAHOHHYECKHE YPABHEHHS BCEX MEAUAH
BBICOT TPEYTOJIbHUKA.
1) A(1;6),B(8;—1),C(—3;—4)
2) A(2;7),B(—8;-3),C(0;5)
4. HanncaTh ypaBHEHHE IJIOCKOCTH, MPOXOSIIEH depes
TOYKY A MEpPHEeHANKYISPHO BEKTOPY BC.
A(—2;0;-5),B(2;7;3),€(5;4; —1)
5. HammcaTh kaHOHMYECKHE ypaBHEHHS NPSMOIA.
3x+3y—2z—-1=0, 2x—3y+z+6=20
6. Haiitu paccrostuue ot Touku My 10 MIOCKOCTH,
npoxozsiieit yepe3 Tpu Touxu My, My, M4
M,(—2,—1,1),M,(0,3,2), M5(3,1,—4), M (—21,20,—16)
7. Haiitn Touky nepecedeHus IpsIMOM U INIOCKOCTH
xr—1 y+1 =z-1
1 0 -1

, 3x—2y—4z-8=0




Jomawnnaa konmponvnasa pavoma Ne3
Bapuanm Nel3
1. IIpoBepuTb, SABIAIOTCS JTH BEKTOPHI £ = —@ + 2b u
£, = 4@+ 9b KoJNIMHEAPHBIMH, I/ie
@(4;6;6), b(2;2;—4).
2. Jlanbt koopauHathl BepiinH nupamuapl ABCD. Haiitu:
a) mnwmHy pebpa AB;
b) yron mexny pebpamu AB u AD;
C) yron mexay peobpom AD u rpanbio ABC;
d) mromans rpanu ABC;,
e) o0beM mUpaMuIB;
f) ypaBuenue npsimoit AD;
g) ypaBHEHHE BBICOTHI, OIYIICHHON U3 BEPIINHBI
D na spans ABC,
1) A(—1;4;4),B(5;8;3),€(1; 1;-9),D(—6;4; 8).
2) A(9:9:;9),B(5;3;3),C(1;9; 2), D(6; 4; 2).
3. JlaHbl KOOpIMHATHI BepUIMH TpeyrojpHuka ABC.
Heob6xoaumo:
a) CocTaBUTh KAHOHUYECKHE YPABHEHHUS CTOPOH
TPEyTOoJIbHUKA;
D) BbIuMCINTE BETMYUHEI BCEX YIIIOB TPEYTOJIbHUKA;
c) CocraBHTh apaMETPUUECKUE YPABHEHHS
OUCCEeKTpHUC BCEX €r0 YIJIOB,
d) CocraBHTh KAHOHHYECKUE YPABHEHHS BCEX MEIUAH
1 BBICOT TPEYTOJIHHKA.
1) A(1;6),B(0;—1),C(—3;—4)
2) A(3;5),B(3;-3),C(0;9)
4. HanmcaTh ypaBHEHHE TUIOCKOCTH, TIPOXOIAIIEH uepes
TOYKY A NEepHEeHANKYJISIPHO BEKTOPY BC.
A(—2;0;5),B(0; —7;-3),C(7; —1;—1)
5. Hanmcatp kaHOHMYECKHE ypaBHEHHS IPSIMOI.
6x—7y—4z—-2=0, x+7y—z—-5=10
6. Haiitu paccrostaue ot Touku My 10 MIOCKOCTH,
npoxosmieit yepe3 Tpu Touru My, Mo, My
M,(—3,—5,6), M;(2,1,—4), M3(0,—3,—1), M,(3,6,8)
7. Haiitn Touky nepecedeHus IpsIMOI U IIIIOCKOCTH
x+2 y—1 =z+3

-1 1 2

, x+2y—z—-2=10

Jomawnsa konmpoavnasn paboma Ne3
Bapuanm Nel4
1. IlpoBepuTh, SBISAIOTCS JIX BEKTOPHI £ = 4@ — 2b u
Co=06a— 2b KOJUIMHEAPHBIMH, T'ZIE
a(s; —5;5), b(3;—2;3).
2. Jlanbl koopauHaThl BepiivH nupamuabl ABCD. Haiitu:
a) mmHy pebpa AB;
b) yrox mexny peopamu ABE u AD;
€) yrox mexay peopom AD u rpanpto ABC;
d) momrane rpanu ABC,
e) o0beM MUpaMUIBL;
f) ypaBuenue npsimoii AD;
g) ypaBHEHHE BBICOTBI, OMYIICHHOM M3 BEPIIHHBI
D na epans ABC,
1) A(3;8;4),B(5;8;3),0(1;9;9),D(6; 4; —3).
2) A(7;7;1),B(5;,—3;3),C(1; 1;2),D(3; 3; 8).
3. JlaHbl KOOpIMHATHI BepUIMH TpeyrojpHuka ABC.
Heo0xoxumo:
a) CocraBuTh KAHOHUYECKHE YPABHEHHS CTOPOH
TPEYTOJIbHUKA;
b) BpruuciIUTE BEMUYUHBI BCEX YIJIOB TPEYTrOJIbHUKA;
¢) CocraBuTh NapaMeTPUUECKUE YPABHEHHS
OHCCEeKTPHC BCeX eTo YIIIOB;
d) CocraBuTh KAHOHHYECKUE YPABHEHHS BCEX MEAHAH U
BBICOT TPEYTOJIbHUKA.
1) A(1;0),B(0;—1),C(—3;—4)
2) A(—3;5),B(7;—-3),C(0;-2)
4. Hanincath ypaBHEHHUE TUIOCKOCTH, TIPOXOIAIICH depes
TOYKY A MEpHEeHANKYJSIPHO BEKTOPY BC.
A(—2;5;5),B(2;-7;3),c(1;1; —-1)
5. HammcaTh kaHOHMYECKHE ypaBHEHHS HPSIMOIA.
Sx—y—-3z2—-1=0,x+y+z+10=0
6. Haiitu paccrostuue ot Touku Mg 10 IOCKOCTH,
npoxozsiiei gyepe3 Tpu touxu My, My, M4
Ml (2! _4': _3): MZ (5: _6:0): M3 (_ 1:3: _3)! MU (2, - 10!8)
7. Haiitu Touky nepecedeHus IpsIMOM U INIOCKOCTH
x+3 y—2 =z+4+2

1 -5 3

, bx—y+4z+3=0

Jomawnaa konmponsvHnasa paboma Ne3
Bapuanm Nel5
1. IIpoBepuTh, SABISIOTCS JTH BEKTOPHI €4 = 3@ — b u
£, = 4@+ b xommumeapueivu, rie a(4;5;1), b(1;2;—2).
2. lanbl koopauHATHI BepuinH nmupamuast ABCD. Haiitu:
a) mnuHy pebpa AB;
b) yroa mexny pebpamu AB u AD;
€) yron mexay pebpom AD u rpanpto ABC;
d) rromtans rpanu ABC;
e) o0beM mupaMunsl;
f) ypaBuenue npsmoit AD;
0) ypaBHEHHE BHICOTHI, OIYILICHHOMN U3 BEPIINHEI
D wHa zpans ABC.
1) A(3;—1;4),B(5;7;3),C(1; 2; 1), D(—5; 4; —3).
2) A(=1;0;-1),B(5;3;3),€(1;9;2),D(6; 4; 8).
3. JlaHBI KOOPAWHATH BepInuH TpeyronbHuka ABC.
Heobxoaumo:
a) CocraBuTh KAHOHUYECKHE YPABHEHHS CTOPOH
TPEyroJbHHKa;
b) BbrumciuTh BeTUYHHBI BCEX YTIIOB TPEYTOIBHHUKA;
¢) CocraBuUTh MapaMETPUUCCKUE YPABHEHHS
OHCCEKTPHC BCEX €ro yTIOB,;
d) CocraBuTh KAHOHHYECKUE YPABHEHHS BCEX MEAUAH U
BBICOT TPEYTOJIbHUKA.
1) A(—1;8),B(0; —1),C(3;7)
2) A(3;5),B(—12;-3),C(0; —-2)
4. HarmncaTh ypaBHEHHE IJIOCKOCTH, TIPOXOSIIEH depes
TOYKY A NMEPHEHANKYISIPHO BEKTOPY BC.
A(—2;0;-5),B(2;7;3),€(1;9; —1)
5. HanmcaTs KaHOHWYECKHE ypaBHEHUS TPSIMOM.
6x—5y—4z+8=0, 6x+5y+3z+4=0
6. Haiitu paccrosiaue ot Touku Mg 10 MIIOCKOCTH,
npoxonsuieit yepes Tpu Touku My, My, M4
M,(1,—-1,2),M,(2,1,2),M;(1,1,4),M,(—3,2,7)
7. Haiiti TOUKy mepecedeHns IpsMON U IIIOCKOCTH
x—2 y—-2 z-—-4
2 -1 3

, x+3y+5bz—42=20




Jomawnnaa konmponvnasa pavoma Ne3
Bapuanum Nel6
1. IIpoBepuTb, ABISIOTCS X BEKTOPHI €4 = 24 + 8b u
C,=2a+ 2b KOJUIMHEAPHBIMH, I'I€
a(2;2:3), b(—2;-2;3).
2. Jlanbt koopauHathl BepiunH nupamusl ABCD. Haiitu:
a) muHy pebpa AB;
b) yron mexny peopamu AB u AD;
€) yroa Mexay peopom AD u rpanbio ABC;,
d) mmomans rpanu ABC;,
€) o0beM mupaMuIbl;
f) ypaBuenue npsimoii AD;
g) ypaBHEHHE BBICOTHI, OITYIIIEHHOH N3 BEPILUHEI
D na cpans ABC,
1) A(3;—1;4),B(5;3;3),C(—1;7;9), D(—6;4; 5).
2) A(1;2;2),B(5;3;6),C(1;—7;2),D(6; 4 4).
3. JlaHbl KOOpIMHATHI BepUIMH TpeyrojbHuka ABC.
Heob6xoaumo:
a) CocraBUTh KAHOHUYECKHE YPABHEHUS CTOPOH
TPEyTOoJIbHUKA;
D) BblUMCINTD BETMYHMHBI BCEX YITIOB TPEYTOJIbHUKA;
¢) CocTaBuTh MapaMeTpHUYECKNE YPaBHEHHS
OUCCEKTPHUC BCEX €r0 YIIIOB;
d) CocraBUTh KAHOHUYECKUE YPABHEHUS BCEX MEIMAH U
BBICOT TPEYTOJIbHUKA.
1) A(=1;6),B(0; —1),C(4;—4)
2) A(3;-5),B(—2;-3),0(9;-2)
4. HanmcaTh ypaBHEHHE TUIOCKOCTH, TIPOXOISAIIEH uepes
TOYKY A NEepHEeHANKYISIPHO BEKTOPY BC.
A(1;1;-5),B(2;0;-3),C(1;7; —1)
5. Hanmcath kaHOHMYECKHE ypaBHEHHS HPSIMOIA.
x+5y—z—-5=0 2x—5v+2z+5=0
6. Haiitu paccrostaue ot Touku My 10 MIOCKOCTH,
npoxosmieit yepe3 Tpu Touru My, Mo, My
M,(1,3,6),M,(2,2,1),M;(—1,0,1), My(5,—4,5)
7. Haiitn Touky nepecedeHus NpsIMOi 1 MIIOCKOCTH
x+3 y—1 =z-1
-1 3 5

2x+3y4+7z-52=0

Jomawnsa konmpoavnasn paboma Ne3
Bapuanm Nel7
1. IlpoBepuTh, SBISIOTCS JIX BEKTOPHI €4 = 7@ + 2b u
Co=4a— 6b KOJUIMHEAPHBIMH, T'ZIE
al(—3;0;6), b(2;1;3).
2. Jlanbl koopauHaThl BepiinH nupamuasl ABCD. Haiitu:
a) uHy pebpa AB;
b) yrom mexny peopamu AB u AD;
€) yron Mexay peopom AD u rpansio ABC;
d) mmomans rpann ABC,
€) o0beM nupamMuIHL;
f) ypaBuenue npsimoit AD;
0) ypaBHEHHE BBICOTbI, ONYIIEHHON U3 BEPIINHBI
D na cpans ABC,
1) A(3;—-5;4),B(5;5;3),€(—2;9; 8),D(5; 4; 3).
2) A(—1;2;—1),B(5;5;5),€(1;9;9),D(1;1; 9).
3. JlaHbl KOOpIMHATHI BepUIMH TpeyrojpHuka ABC.
Heo0xoxumo:
a) CocraBUTh KAHOHWYECKHE YPAaBHEHUS CTOPOH
TPEYyTOoJIbHUKA;
b) BbIUMCINTE BEIMYHHEI BCEX YITIOB TPEYTOJIbHUKA;
¢) CocTaBuTh NapaMeTpHUECKHEe YpPaBHEHUsI OMCCEKTPHC
BCEX €0 YIJIOB;
d) CocTaBUTh KAHOHHYECKHE YPABHEHUS BCEX MEIMAH U
BBICOT TPEYTOJIbHUKA.
1) A(1;6),B(0; —1),C(3; —4)
2) A(3;2),B(6;—-3),C(0; -2)
4. Hanincath ypaBHEHHUE TUTIOCKOCTH, TIPOXOIAIICH Yepes
TOYKY A MEPHEeHANKYISPHO BEKTOPY BC.
A(—2;0;-5),B(1;7;-3),C(—3; 4 —-1)
5. HammcaTh kaHOHMYECKHE ypaBHEHHS HPSIMOIA.
2Zx—3y+z+6=0,x—3y—2z2+3=10
6. Haiitu paccrostuue ot Touku Mg 10 IOCKOCTH,
npoxozsiiei yepe3 Tpu Touru My, My, M4
M,(—4,2,6),M,(2,—3,0), M3(—10,5,8), My(—12,1,8)
7. Haiitn Touky nepecedeHus IpsIMOM U INIOCKOCTH
x—3 yv—4 z-—-4
-1 5 2

, Tx 43y 47z —47 =0

Jomawnaa konmponsvnasa paboma Ne3
Bapuanm Nel8
1. IIpoBepuTh, SABIAIOTCS JIH BEKTOPHI £ = —@ + b u
£, = 3@+ 9b KONIMHEAPHBIMH, T/IE
a(4;—7:2), b(5;2;0).
2. Jlanbl koopauHathl BepiunH nupamuasl ABCD. Haiitu:
a) nnuHy pebpa AB,
b) yrom mexny pebpamu AB u AD;
€) yrox mexnay peopom AD u rpansio ABC,
d) mmomans rpanu ABC,
€) o0beM NupaMuIBL;
f) ypaBuenue npsimoit AD;

0) ypaBHEHHUE BBICOTHI, OITYIIEHHON U3 BEPIITMHBI
D na cpans ABC,

1) A(3;5;4),B(6;5;3),C(—1;,9;0),D(6; —4 —4).
2) A(—1;0;—1),B(5;3;3),C(1;9; 2), D(6; 4; 3).
3. JlaHbl KOOpIMHATHI BepLIHH TpeyrojpHuka ABC.
Heob6xonumo:
a) CocTaBUTh KAHOHWYECKHE YPABHEHHUS CTOPOH
TPEyTOJIbHUKA;
D) BbIYMCINTE BEJIMYHHBI BCEX YIIIOB TPEYTOJIbHHKA;
¢) CocTaBuTh NapaMeTpHUECKHE YpPaBHEHUsI OMCCEKTPHC
BCEX €0 YTJIOB;
d) CocTaBuTh KAHOHHYECKUE YPABHEHUS BCEX MEIMaH U
BBICOT TPEYTOJIbHUKA.
1) A(1;6),B(0;—8),C(3;4)
2) A(3;0),B(—14;-3),c(0; -2)
4. HanncaTh ypaBHEHHE IJIOCKOCTH, MPOXOSIIEH depes
TOYKY A MEpPHEeHANKYISPHO BEKTOPY BC.
A(2;0;-5),B(2;4;-3),C(1;10;-1)
5. HamcaTh KaHOHMYECKHE YPAaBHEHUSI IPSMOH.
bx+y+2z44=0,x—y—-32+2=0
6. Haiitu paccrostuue ot Touku My 10 MIOCKOCTH,
npoxozsiieit yepe3 Tpu Touku My, My, M4
My(7,24), M,(7,—1,~2),M3(=5,—2 — 1), My(~10,18)
7. Haiitn Touky nepecedeHus IPpsIMOM U IIIOCKOCTH
x—3 y+1 =z+3
2 3 2

3x+4y+7z—16=0




Jomawnnaa konmponsnas paboma Ne3
Bapuanm Nel9
1. IIpoBepuTb, ABISIOTCS X BEKTOPHI €4 = 7@ — 2b u
C, = —4a+ b KOJUIMHEAPHBIMH, T'7IE
a(4;7;—4), b(2;5;3).
2. Jlanbt koopauHathl BepiunH nupamuasl ABCD. Haiitu:
a) muHy pebpa AB;
b) yrom mexny peopamu AE u AD;
C) yroa Mexay peopom AD u rpanbio ABC;,
d) mmomans rpanu ABC,
€) o0beM mupaMuIbl;
f) ypaBuenue npsimoii AD;

g) ypaBHEHHE BBICOTHI, OMYIIEHHOW U3 BEPIITMHBI
D na cpans ABC,

1) A(0;5;4),B(5;2;3),€(1;9;9), D(6; —3; 3).
2)
A(—1;0;1),B(5—3;3),C(1; —4;2), D(5; —1; 5).
3. JlaHbl KOOpIMHATHI BepLIMH TpeyrojbHuka ABC.
Heob6xoaumo:
a) CocTaBUTh KaHOHWYECKHE yPaBHEHHS CTOPOH
TPEyTOoJIbHUKA;
D) BblUMCINTD BEIMYMHBI BCEX YIIIOB TPEYTOJIbHUKA;
¢) CocraBuTh MapaMeTpUiIEecKue ypaBHEHUS
OUCCEKTPHUC BCEX €ro YIIIOB;
d) CocraBuTh KAHOHUYECKUE YPABHEHHS BCEX MEANAH H
BBICOT TPEYTOJbHUKA.
1) A(—1;6),B(0;1),C(3;—4)
2) A(3;5),B(—12;7),C(3;2)
4. HanmcaTh ypaBHEHHE TUIOCKOCTH, IPOXOIAIIECH depe3
TOYKY A NEepPHEeHANKYISPHO BEKTOPY BC.
A(2;4;5),B(2;-2;-3),€(-1;9%-1)
5. Hanmcath kaHOHWYECKHE ypaBHEHHMS IPSIMOA.
dx+y+z+2=0 2x—y—-3z—8=0
6. Haiitu paccrostaue ot Touku My 10 MIOCKOCTH,
npoxosmeit yepe3 Tpu Touku My, Mo, My
M,(2,1,4),M,(3,5,—2),M;(—7,-3,2),M,(—3,1,8)
7. Haiitn Touky nepece4eHus NpsiMOii U IMIIOCKOCTH
x—5 y—2 z+4
-2 0 -1

, 2x—by+4z+24=0

Jomawnsaa konmponvnasa paboma Ne3
Bapuanm Ne20
1. IlpoBepuTh, SBISAIOTCS JIX BEKTOPHI €4 = @ + 2b u
Co=4a— 3b KOJUIMHEAPHBIMH, T'ZIE
a(9; —4;6), b(5;—2;3).
2. Jlanbl koopAuHaThl BepiunH nmupamuasl ABCD. Haiitu:
a) uHy pebpa AB;
b) yrom mexny pebpamu AB u AD;
€) yrou Mexay peopom AD u rpansio ABC;
d) mmomans rpann ABC,
€) o0beM nupamMuIHL;
f) ypaBuenue npsimoit AD;

0) ypaBHEHHUE BBICOTHI, OITYIIEHHON U3 BEPIITUHBI
D na cpans ABC,

1) A(3;5;4),B(2;6;3),C(1;1; 1), D(6; —4; 2).
2) A(—1;0;—1),B(5;3;3),C(9;7; 2), D(6; 4; 8).
3. JlaHbl KOOpIMHATHI BepUIMH TpeyrojpHuka ABC.
Heo6xoaumo:
a) CocraBUTh KAHOHWYECKHE YPAaBHEHUS CTOPOH
TPEYTOJIbHUKA;
b) BbIUMCINTE BEJIMYUHEI BCEX YITIOB TPEYTOJIbHHKA;
¢) CocTaBuTh HapaMeTpHUECKHE YPAaBHEHHUS OMCCEKTPHC
BCEX €r0 YIJIOB;
d) CocTaBuTh KAHOHHYECKHE YPABHEHUS BCEX MEAUAH U
BBICOT TPEYTOJIbHUKA.
1) A(1;6),B(0; —1),C(3; —4)
2) A(3;7),B(—1;3),C(5;-2)
4. HanimcaTthb ypaBHEHHE IUIOCKOCTH, TPOXOAAIIECH Yepe3
TOYKY A MEPHEeHANKYISPHO BEKTOPY BC.
A(=2;1;5),B(5;5;3), €(1; 1;,-3)
5. HammcaTh kaHOHMYECKHE YpaBHEHHS PSMOK.
2Zx+y—32-2=0,2x—y+z+6=0
6. Haiitu paccrostuue ot Touku Mg 10 IOCKOCTH,
npoxozsiiei yepe3 Tpu Touxu My, Mz, M4
M,(—1,-5,2), M;(—6,0,—3),M;(3,6,—3), My(—10,—8,—7
7. Haiitn Touky nepecedeHus IpsIMOIi U IMIIOCKOCTH
x—1 y—8 =z45
8 -5 12

, x—2y—3z—-18=10

Jomawnaa konmponsvnasa paboma Ne3
Bapuanm Ne2]
1. IIpoBepuTh, ABIAIOTCS JTH BEKTOPHI €4 = 2@ — 2b u
c,=—a+ 3b KOJUIMHEAPHBIMU, 1€
a(4;5;6), b(2;—1;1).
2. Jlanbl koopauHaThl BepiiuH nupamuapl ABCD. Haiitu:
a) uHy pebpa AB;
b) yrom mexny pebpamu AB u AD;
C) yron Mexay peopom AD u rpansio ABC,
d) mmomans rpanu ABC,
€) o0beM NupaMuIBL;
f) ypaBuenue npsimoit AD;
0) ypaBHEHHE BBICOTBI, OIYIIEHHON U3 BEPLIMHBI
D na cpans ABC,
1) A(3;5;4),B(5;8;3),C(1;7;9),D(6; —4; 2).
2) A(—1;0;1),B(5—3;3),C(-1;7;2),D(6; 0;8).
3. JlaHbl KOOpIMHATHI BepLIuH Tpeyroiabunka ABC.
Heob6xonumo:
a) CocraBUTh KAHOHWYECKHE YPAaBHEHUS CTOPOH
TPEyTOJIbHUKA;
D) BblUMCINTD BETMYMHEI BCEX YITIOB TPEYTOJIbHUKA;
¢) CocTaBuTh NapaMeTpHUECKHE YpPaBHEHUsI OMCCEKTPHC
BCEX €0 YTJIOB;
d) CocTaBuTh KAHOHHYECKUE YPABHEHHS BCEX MEAUAH
BBICOT TPEYTOJIbHUKA.
1) A(1;6),B(0; —1),C(3;—4)
2) A(5;5),B(—12;-3),C(5;—2)
4. HanncaTh ypaBHEHHE IJIOCKOCTH, IPOXOSIIEH depes
TOYKY A MEpPHEeHANKYISPHO BEKTOPY BC.
A(—2;3;-5),B(2;2;-3),C(2, 1, -1)
5. HammcaTh kaHOHMYECKHE YPAaBHEHUS NPSMOHA.
x+y—22—-2=0,x—y+z+2=0
6. Haiitu paccrostuue ot Touku My 10 MIOCKOCTH,
npoxozsiieit yepe3 Tpu Touru My, My, M4
M,(0,—1,—1),M,(—2,3,5),M(1,—5,—9), My(—4,—13,6)
7. Haiitn Touky nepecedeHus IpsIMOM U INIOCKOCTH
x—3 y—1 z+5
1 -1 0

, x+7y+32+11=0




Jomawnnaa konmponvnasa pavoma Ne3
Bapuanm Ne22
1. IIpoBepuTh, ABISIOTCS X BEKTOPHI €4 = 7 + 5b u
c, = 8a— b KOJUIMHEAPHBIMH, I'1€
a(7;—2;6), b(2;—4;3).
2. Jlanbt koopauHathl BepiinH nupamuabl ABCD. Haiitu:
a) muHy pebpa AB;
b) yrom mexny peopamu AE u AD;
C) yroa Mexay peopom AD u rpanbio ABC;,
d) mmomans rpanu ABC,
€) o0beM nupamMuIBL;
f) ypaBuenue npsimoii AD;

J) ypaBHEHHUE BBICOTHI, OMYIIEHHONW U3 BEPIIHMHBI
D na cpans ABC,

1) A(3;5;4),B(5;0;3),€(1;5; 5),D(6;4; 3).
2) A(—2;2;2),B(5;3;3),C(1; 3;2),D(6; 4, 9).
3. JlaHbl KOOpIMHATHI BepUIMH TpeyrojpHuka ABC.
Heob6xoaumo:
a) CocraBUTh KAHOHWYECKHE YPAaBHEHUS CTOPOH
TPEyTOoJIbHUKA;
D) BbIUMCINTD BEMYMHBI BCEX YIIIOB TPEYTOJIbHUKA;
c) CocTaBUTh MapaMeTPUYCCKHE yPaBHEHUS
OUCCEKTPHUC BCEX €r0 YIIIOB;
d) CocraBuTh KAHOHUYECKUE YPaBHEHHS BCEX MEIUAH U
BBICOT TPEYTOJIbHUKA.
1) A(1;4),B(0;—7),C(3; —4)
2) A(9;5),B(5;—3),C(0;6)
4. HanmcaTh ypaBHEHHE TUIOCKOCTH, IPOXOAAIIECH Yepe3
TOYKY A NEepHEeHANKYJISIPHO BEKTOPY BC.
A(2;7;-5),B(2;—6;3),C(1;0; —1)
5. Hanmcats kaHOHMYECKHE ypaBHEHHS IPSIMOI.
x+5y—z4+11=0,x—y+2z—-1=0
6. Haiitu paccrostaue ot Touku My 10 MIOCKOCTH,
npoxosmieit yepe3 Tpu Touru My, Mo, My
M,(5,2,0),M,(2,50),M;(1,2,4),My(—3,—6,—8)
7. Haiitn Touky nepecedeHust NpsIMOH U IIJIOCKOCTH
x—5 y+3 z-1
-1 5 2

3x+7y—-5z—-11=0

Jomawnsa konmpoavnasn paboma Ne3
Bapuanm Ne23
1. IlpoBepuTh, SBISIOTCS JIX BEKTOPHI £ = 6@ — 2b u
Co=a+ 8b KOJUIMHEAPHBIMH, I'I€
a(4;—3;3), b(2;—4;6).
2. Jlanbl koopauHaThl BepiivH nupamuasl ABCD. Haiitu:
a) muHy pebpa AB;
b) yrom mexny pebpamu AB u AD;
€) yron Mexay peopom AD u rpansio ABC;
d) mmomans rpann ABC,
€) o0beM nupamMuIHL;
f) ypaBuenue npsimoit AD;

0) ypaBHEHHUE BBICOTHI, OITYIIEHHON U3 BEPIIUHBI
D na cpans ABC,

1) A(3;5;4),B(5;6;3),C(4;4;9),D(6;4;6).
2) A(=5;1;1),B(5;9;3), €(1; 1;2), D(6; 4; —3).
3. JlaHbl KOOpIMHATHI BepUIMH TpeyrojpHuka ABC.
Heo6xoaumo:
a) CocraBUTh KAHOHWYECKHE YPAaBHEHUS CTOPOH
TPEYTOJIbHUKA;
b) BbIUMCINTD BETMYUHEI BCEX YIIIOB TPEYTOJIbHHUKA;
¢) CocTaBuTh NapaMeTprUUECKHe YpPaBHEHUs OHCCEKTPHC
BCEX €r0 YIJIOB;

d) CocTaBUTh KAHOHUYECKUE YPABHEHUS BCEX MEAUAH U
BBICOT TPEYTOJIbHUKA.
1) A(1;—6),B(0;1),C(3; —4)
2) A(3;5),B(—5—3),C(8—2)
4. Hanimcath ypaBHEHHUE TUIOCKOCTH, TIPOXOIAIICH Yepes
TOYKY A HEpHIEHIUKYISPHO BEKTOPY BC.
A(—2;-3;8),B(2;7;,-3),C(1; 2, -2)
5. HamrcaTh KaHOHMYECKHE YPaBHEHUS PSMOH.
x—y+z—-2=0x—-2y—z+4=0
6. Haiitu paccrostaue ot Touku Mg 10 MmIockocTy,
npoxozsiiei yepe3 Tpu Touxu My, Mz, M4
M,(2,—1,—-2),M;(1,2,1),M(5,0,—6), My(—14,—3,6)
7. Haiitn Touky nepecedeHus IpsIMOH U INIOCKOCTH

x—1 y—2 z-6 4 62— 5—0
= = J — _ =
—7 1 —p o Wry—oz

Jomawnaa konmponsvnasa paboma Ne3
Bapuanm Ne24
1. IIpoBepuTh, SABIAIOTCS X BEKTOPHI €4 = 9@ — 2b u
c,=3a+ 2b KOJUIMHEApHBIMHU, 1€
a(1;—5;5), b(4;2;3).
2. Jlanbl koopauHathl BepiunH nupamuasl ABCD. Haiitu:
a) uHy pebpa AB;
b) yrom mexny pebpamu AB u AD;
C) yron Mexay peopom AD u rpansio ABC,
d) mmomans rpanu ABC,
€) o0beM NupaMuIBL;
f) ypaBuenue npsimoit AD;
0) ypaBHEHHE BBICOTBI, OIYLICHHOMN U3 BEPIINHBI
D na cpans ABC,
1) A(3;5;4),B(5;8;3),€(1;9;9),D(6;4; 8).
2) A(—1;0;—-1),B(3;3;3),C(1;—3;2),D(6; 4 0).
3. JlaHbl KOOpIMHATHI BepUInH TpeyrojpHuka ABC.
Heob6xonumo:
a) CocraBUTh KAaHOHUYECKHE YPABHEHUS CTOPOH
TPEyTOJIbHUKA;
D) BbIYMCINTE BEJIMYHHBI BCEX YIIIOB TPEYTOJIbHHKA;
¢) CocTaBuTh NapaMeTpHUECKHE YpPaBHEHUsI OMCCEKTPHC
BCEX €0 YTJIOB;
d) CocTaBuTh KAHOHUYECKHE YPABHEHUS BCEX MEIUAH U
BBICOT TPEYTOJIbHUKA.
1) A(—1;2),B(0;5),C(3;—4)
2) A(3;5),B(—4;:3),C(—4;,-2)
4. HanncaTh ypaBHEHHE IJIOCKOCTH, IPOXOSIIEH depes
TOYKY A MEpPHEeHANKYISPHO BEKTOPY BC.
A(—2;1;5),B(2;3;-3),C(1;4; —1)
5. HammcaTh KaHOHMYECKHE YPAaBHEHUS PSMOH.
6x —7y—z—2=0,x4+7y—4z—-5=10
6. Haiitu paccrostuue ot Touku My 10 MIOCKOCTH,
npoxozsiieit yepe3 Tpu Touxu My, My, M4
Ml (_2:0: _4')! MZ (_ 1!7! 1)! M3 (45 _8: _4): MU (_6:5:5)
7. Haiitn Touky nepecedeHus IpsIMOI U IIIOCKOCTH
x—3 y+2 =z-8
1 -1 0

, Bx+9y+4z -25=10




Jomawnnaa konmponvnasa pavoma Ne3
Bapuanm Ne25
1. TIpoBepuTh, SBISIOTCS JIM BEKTOPBI £ = 5@ — 2b u
c, = 8a— 2b KOJUIMHEAPHBIMH, I'1€
a(6; —5;—6), b(2:2;1).
2. Jlanbt koopauHaTh! BepiunH nupamuasl ABCD. Haiitu:
a) mmHy pebpa AB;
b) yrom mexny peopamu AE u AD;
C) yroa Mexay peopom AD u rpanbio ABC;,
d) mmomans rpanu ABC,
€) o0beM mupaMuIbl;
f) ypaBuenue npsimoii AD;
g) ypaBHEHHE BBICOTHI, OITYLIICHHOI U3 BEPIINHBI
D na cpans ABC,
1) A(3;—-5;4),B(5;8;3),C(3;9;9),D(7;4; —5).
2) A(—1;0;—1),B(5;3;3),C(1;9; 2),D(6; 4; 8).
3. JlaHbl KOOpIMHATHI BepUIMH TpeyrojpHuka ABC.
Heob6xoaumo:
a) CocraBUTh KAHOHWYECKHE YPAaBHEHUS CTOPOH
TPEyTOoJIbHUKA;
D) BblMCINTD BENMYMHBI BCEX YITIOB TPEYTOJIbHUKA;
¢) CocTaBuTh MapaMeTpHUYECKNe YPaBHEHUS
OUCCEKTPHUC BCEX €r0 YIIIOB;
d) CocraBuTh KAHOHMYECKUE YPABHEHHS BCEX MEANAH H
BBICOT TPEYTOJIbHUKA.
1) A(1;6),B(0;—1),C(3; —4)
2) A(3;5),B(3;-3).C(4;,—-2)
4. HanmcaTh ypaBHEHHE TUIOCKOCTH, IPOXOIAIIEH depe3
TOYKY A NEepHEeHANKYJSIPHO BEKTOPY BC.
A(—1;1;-5),B(2;1;-3),C(—1;10; 2)
5. Hanmcath kaHOHWYECKHE ypaBHEHHMS TIPSIMO.
x+5y+2z—-5=0,2x—-5y—z4+5=0
6. Haiitu paccrostaue ot Touku My 10 MIOCKOCTH,
npoxosmieit yepes Tpu Touku My, Mo, My
M,(14,4,5),M,(—5,—3,2),M;(—2,—6,—3), My (—1,—-8,7)
7. Haiitn Touky nepecedeHus NpsIMOi U MIIOCKOCTH
x+1 y =z+1

-2 0 3

, X+4y+13z—-23 =10

Jomawnsa konmpoavnasn paboma Ne3
Bapuanm Ne26
1. TIpoBepuTS, SIBISIFOTCS I BEKTOPBI €4 = 5@ + 3b u
C,=5ha— 2b KOJUTMHEapHBIMU, T/Ie
a(4;5;0), b(4;—8;3).
2. Jlanbl koopAuHaThl BepiunH nmupamuasl ABCD. Haiitu:
a) uHy pebpa AB;
b) yrom mexny peopamu AB u AD;
€) yron mexnay peopom AD u rpansio ABC;
d) mmomans rpann ABC,
€) o0beM nupamMuIHL;
f) ypaBuenue npsimoit AD;

0) ypaBHEHHUE BBICOTHI, OITYIIEHHON U3 BEPIIMHBI
D na cpans ABC,

1) A(3;5;4),B(5;—2;3),€(1; 7;9),D(6; —2; 1).
2) A(—1;3;1),B(5;3;3),C(1;9;2),D(—44; 7).
3. JlaHbl KOOpIMHATHI BepLIHH TpeyrojbHuka ABC.
Heo6xoaumo:
a) CocraBUTh KAHOHWYECKHE YPAaBHEHUS CTOPOH
TPEYrOJbHHKA;
b) BbIUMCINTE BEJIMYUHEI BCEX YITIOB TPEYTOJIbHHKA;

¢) CocTaBuTh napaMeTpHUYeCcKre YpaBHEHUsI ONCCEKTPHC
BCEX €0 YIJIOB;
d) CocTaBuTh KAHOHUYECKUE YPABHEHHS BCEX MEIMAH U
BBICOT TPEYTOJIbHUKA.
1) A(3;6),B(—6;—1),C(3; —4)
2) A(3;—4),B(6; —3),C(0; —2)
4. HanimcaTthb ypaBHEHHE IUIOCKOCTH, TPOXOAAIIECH Yepe3
TOYKY A MEPHEeHANKYISPHO BEKTOPY BC.
A(=2;0;-5),B(2;7;-3),€(1; 1, -1)
5. HammcaTh kaHOHMYECKHE ypaBHEHHS NPSIMOH.
x—3y+z+2=0, x+3v+2z+14=10
6. Haiitu paccrostuue ot Touku Mg 10 IOCKOCTH,
npoxozsiiei yepe3 Tpu Touxu My, Mz, M4
M,(1,2,0), M;(3,0,—3), M3(5,2,—6), My(—13,—8,16)
7. Haiitn Touky nepecedeHus IpsIMOii U IIIOCKOCTH
x—2 y—3 =z+45
6 1 3

, 3x—2y+5z—-3=0

Jomawnaa konmponsvnasa paboma Ne3
Bapuanm Ne27
1. IIpoBepuTh, SABISIOTCS JTH BEKTOPHI €4 = 3d + 5b u
Cy=—7a+ b KOJIJIMHEAPHBIMH, I
a(—2;5:1), b(2;2;4).
2. Jlanbl koopauHathl BepiinH nupamuasl ABCD. Haiitu:
a) uHy pebpa AB;
b) yrom mexny pebpamu AB u AD;
C) yron Mexay peopom AD u rpansio ABC,
d) mmomans rpanu ABC,
€) o0beM MHpaMUIbL;
f) ypaBuenue npsimoit AD;
0) ypaBHEHHE BBICOTBI, ONYIEHHON U3 BEPIINHBI
D na cpans ABC,
1) A(3;5;4),B(5;—3;3),C(1; 0;9), D(6; 4; —2).
2) A(—1;4;1),B(5;3;3), C(1; 9; 2), D(6; 2; —3).
3. JlaHbl KOOpIMHATHI BepUIMH TpeyrojpHuka ABC.
Heob6xonumo:
a) CocTaBUTh KAHOHWYECKHE YPABHEHHUS CTOPOH
TPEYyTOJbHUKA;
D) BbIYMCINTE BEJIMYHHBI BCEX YIIIOB TPEYTOJIbHHKA;
¢) CocTaBuTh NapaMeTpHUECKHE YpPaBHEHUsI OMCCEKTPHC
BCEX €0 YTJIOB;
d) CocTaBUTh KAHOHHYECKHE YPABHEHUS BCEX MEIHAH U
BBICOT TPEYTOJIbHUKA.
1) A(1;6),B(9;—1),C(3;—4)
2) A(3;-5),B(—1;-3),C(10;-2)
4. HamcaTp ypaBHEHHE TUIOCKOCTH, IPOXOIAIIECH depes
TOYKY A MEpPHEeHANKYISPHO BEKTOPY BC.
A(—3;8;-5),B(2;7;-3),C(2; 3, —1)
5. HammcaTh kaHOHMYECKHE YPaBHEHUS PSMOH.
2x+3y—224+46=0,x—-3y+z+3=10
6. Haiitu paccrostuue ot Touku My 10 MIOCKOCTH,
npoxosiieit yepe3 Tpu Touku My, My, M4
M,(2,—1,2),M5(1,2, —1),M4(3,2,1), My(—53,7)
7. Haiitn Touky nepecedeHus NpsiMOii U IIIOCKOCTH
x—2 y—1 =z+3
4 -3 -2

, 3x—y+4z=0




Jomawnnaa konmponvnasa pavoma Ne3
Bapuanm Ne28
1. IIpoBepuTb, ABISIOTCS X BEKTOPHI €4 = 7@ — 3b u
Co =0 — 4b KOJUIMHEAPHBIMH, T'ZIE
a(3;—4:2), b(2:3;3).
2. Jlanbt koopauHathl BepiivH nupamuasl ABCD. Haiitu:
a) muHy pebpa AB;
b) yrom mexny peopamu AE u AD;
C) yroa Mexay peopom AD u rpanbio ABC;,
d) mmomans rpanu ABC,
€) o0beM mupaMuIbl;
f) ypaBuenue npsimoit AD;
g) ypaBHEHHE BBICOTHI, OITYIIEHHO U3 BEpPIINHBI
D na cpans ABC,
1) A(3;5;4),B(5;8;3),€(1;9;9),D(6;4; 8).
2) A(—1;0;—1),B(5;3;3),C(1;9; 2),D(6; 4; 8).
3. JlaHbl KOOpIMHATHI BepUIMH TpeyrojpHuka ABC.
Heob6xoaumo:
a) CocraBUTh KAHOHWYECKHE YPAaBHEHUS CTOPOH
TPEyTOoJIbHUKA;
D) BbIYMCINTD BETMYMHEI BCEX YIIIOB TPEYTOJIbHUKA;
¢) CocTaBuTh MapaMeTpUIECKUE yPaBHEHUS
OUCCEKTPHUC BCEX €r0 YIIIOB;
d) CocraBuTh KAHOHUYECKUE YPABHEHUS BCEX MEIMAH U
BBICOT TPEYTOJIbHUKA.
1) A(1;-2),B(4; —1),C(3;—4)
2) A(3;2),B(8;,-3),C(—3;—2)
4. HanmcaTh ypaBHEHHE TUIOCKOCTH, TIPOXOIAIIEH uepes
TOYKY A NMEpPHEeHANKYJSPHO BEKTOPY BC.
A(2;4;-5),B(2;-7;-3),C(5 —-5—1)
5. Hanmcath kaHOHMYECKHE ypaBHEHHS IPSIMOIA.
3x+4y+3z2+1=0, 2x—4y—-2z+4=10
6. Haiitu paccrostaue ot Touku My 10 MIOCKOCTH,
npoxosmieit yepe3 Tpu Touru My, Mo, My
M,(1,1,2),M,(—1,1,3),M5(2,—2,4), M,(2,3,8)
7. Haiitn Touky nepecedeHus NpsiMOi U MIIOCKOCTH
x—1 y+2 =z-3
2 -5 -2

, x+2y—bz+16=0

Jomawnsaa konmponvnasa paboma Ne3
Bapuanm Ne29
1. IlpoBepuTh, SBISAIOTCS JIX BEKTOPHI £ = 6@ + 2b u
Co=3a— 2b KOJUIMHEAPHBIMH, T'ZIE
a(—4;5;6), b(2;2;-3).
2. Jlanbl koopAuHaThl BepiunH nmupamuasl ABCD. Haiitu:
a) uHy pebpa AB;
b) yrom mexny pebpamu AB u AD;
€) yron Mexay peopom AD u rpansio ABC;
d) mmomans rpann ABC,
€) o0beM nupamMuIHL;
f) ypaBuenue npsimoit AD;
0) ypaBHEHHE BBICOTBI, OIYIIEHHON U3 BEPIINHBI
D na cpans ABC,
1) A(3;5;4),B(5;8;3),C(1;9;9),D(6;4;8).
2) A(—1;0;—1),B(5;3;3),C(1;9; 2),D(6; 4; 8).
3. JlaHbl KOOpIMHATHI BepUIMH TpeyroibHuka ABC.
Heo6xoaumo:
a) CocraBUTh KAHOHWYECKHE YPAaBHEHUS CTOPOH
TPEYTOIBHHKA;
b) BbIUMCINTE BEJIMYUHEI BCEX YITIOB TPEYTOJIbHHKA;
¢) CocTaBuTh NapaMeTprUuECcKHe YpaBHEHUs OMCCEKTPHC
BCEX €r0 YIJIOB;
d) CocTaBUTh KAHOHHYECKHE YPABHEHUS BCEX MEIHaH U
BBICOT TPEYTOJIbHUKA.
1) A(—1;6),B(—3;—1),C(3;—4)
2) A(3;3),B(—4;-3),C(0;—2)
4. HanimcaTthb ypaBHEHHE IUIOCKOCTH, TPOXOAAIIECH Yepe3
TOYKY A MEPHEeHANKYISPHO BEKTOPY BC.
A(—6;6;—5),B(2;7;2),C(1;10; —-1)
5. HammcaTh kaHOHMYECKHE ypaBHEHHS HPSIMOIA.
3x+3y+z—-1=0,2x—-3y—2z4+6=10
6. Haiitu paccrostuue ot Touku My 10 MIOCKOCTH,
npoxozsiiei yepe3 Tpu touxu My, My, M4
M;(2,3,1),M5(4,1,—2),M;(6,3,7),My(—5,—4,8)
7. Haiitn Touky nepecedeHus IpsIMOM U INIOCKOCTH
x—1 y—3 =z+2
1 0 -2

, 3x—7y—2z24+7=0

Jomawnaa konmponsvnasa paboma Ne3
Bapuanm Ne30
1. IIpoBepuTh, SABIAIOTCS T BEKTOPHL € = —2@ + 2b u
£, =5a+ 2b KoNIMHEApHBIMH, T]IE
a(e; —7;2), b(2;-9;3).
2. Jlanbl koopauHatel BepiinH nupamuasl ABCD. Haiitu:
a) nnuHy pebpa AB,
b) yrom mexny pebpamu AB u AD;
C) yron Mexnay peopom AD u rpansio ABC,
d) mmomans rpanu ABC,
€) o0beM NupaMuIBL;
f) ypaBuenue npsimoit AD;

0) ypaBHEHHUE BBICOTHI, OITYIIEHHON U3 BEPIITMHBI
D na cpans ABC,

1)
A(3;1;,—4),B(54;,—3),C(1; 4 —9),D(6; 5; —8).
2) A(—1;0;-1),B(5;3;3),C(1;9; 2), D(6; 4; 8).
3. JlaHbl KOOpIMHATHI BepUInH TpeyrojpHuka ABC.
Heob6xonumo:
a) CocTaBUTh KAHOHWYECKHE yPaBHEHHS CTOPOH
TPEyTOJIbHUKA;
D) BbIUMCINTD BETMYMHEI BCEX YIIIOB TPEYTOJIbHUKA;
¢) CocTaBuTh NapaMeTpHUECKHe YpPaBHEHUsI ONCCEKTPHC
BCEX €0 YTIJIOB;
d) CocTaBUTh KAHOHHYECKHE YPABHEHUS BCEX MEIHaH U
BBICOT TPEYTOJIbHUKA.
1) A(2;6),B(0;—1),C(3;-5)
2) A(3;2),B(—4;-3),€(0;-2)
4. HanncaTh ypaBHEHHE IIOCKOCTH, POXOSIIEH depes
TOYKY A NMEepPHEeHANKYISPHO BEKTOPY BC,
A(—2;3;5),B(2;7;6), C(4 4 —1)
5. HammcaTh kKaHOHMYECKHE YPAaBHEHUS IPSMOH.
6x —5y+3z4+8=0, 6x+5yv—4z+4=0
6. Haiitu paccrostuue ot Touku My 10 MIOCKOCTH,
npoxozsiieit yepe3 Tpu Touxu My, My, M4
M,(1,1,—1),M,(2,3,1),M;(3,2,1),M,(—3,—7,6)
7. Haiitn Touky nepecedeHus NpsIMOI U MIIIOCKOCTH
x+3 y—2 z+45
0 -3 11

, bx+7y+9z—-32=0




Jomawnnaa konmponvnasa pavoma Ne3
Bapuanm Ne31
1. IIpoBepuTb, ABIIOTCS X BEKTOPHI €4 = 3@ + 2b u
c, = 8a— b KOJUIMHEAPHBIMH, T'ZIE
a(4;2;—1), b(0;2;-3).
2. Jlanbt koopauHathl BepiinH nupamuabl ABCD. Haiitu:
a) muHy pebpa AB;
b) yrox mexny peopamu ABE u AD;
C) yroa Mexay peopom AD u rpanbio ABC;,
d) mmomans rpanu ABC,
€) o0beM mupaMuIbl;
f) ypaBuenue npsimoii AD;
g) ypaBHEHHE BBICOTHI, OITYIIEHHOH N3 BEPIIUHEI
D na cpans ABC,
1) A(3;1;4),B(5;8;—-3),C(1; 0;0), D(6; 5; —8).
2) A(1;1;1),B(=5;0;3), C(1; 7; 2), D(6; —4; —1).
3. JlaHbl KOOpIMHATHI BepUIMH TpeyrojpHuka ABC.
Heob6xoaumo:
a) CocraBUTh KAHOHWYECKHE YPAaBHEHUS CTOPOH
TPEyTOoJIbHUKA;
D) BbIYMCINTD BETMYMHEI BCEX YTIIOB TPEYTOJIbHUKA;
c) CocTaBUTh MapaMeTPUYCCKHE yPaBHEHUS
OUCCEKTPHUC BCEX €T0 YIJIOB;
d) CocraBuTh KAHOHMYECKUE YPABHEHHS BCEX MEANAH H
BBICOT TPEYTOJIbHUKA.
1) A(1;6),B(3;—1),C(5—4)
2) A(3;5),B(7;-3),C(0;2)
4. HanmcaTh ypaBHEHHE TUIOCKOCTH, TIPOXOIAIIEH uepes
TOYKY A NEepHeHANKYISIPHO BEKTOPY BC.
A(—2;0;5),B(2;9;—3),C(1;10;—-1)
5. Hanmcath kaHOHMYECKHE ypaBHEHHS IPSIMOIA.
2x—3—-2z246=0, x—3y+z+3=0
6. Haiitu paccrostaue ot Touku My 10 MIOCKOCTH,
npoxosmieit yepe3 Tpu Touru My, Mo, My
M,(1,5—7),M,(—3,6,3), M5(—2,7,3),My(1,—1,2)
7. Haiitn Touky nepecedeHus IpsIMOil U IIIOCKOCTH
x—7 y—3 =z+1
3 1 -2

, 2x+y+7z—-3=0

Jomawnsa konmpoavnasn paboma Ne3
Bapuanm Ne32

1. TIpoBepuTh, SIBISIFOTCS JI BEKTOPBI €4 = @ + 6b 1

£, = —4a + b xomnmueapusiMu, Tae a(4;5;2), b(2;8; 3).

2. laubl koopAnHATHI BepuinH mupamuast ABCD. Haiitu:
a) uHy pebpa AB;
b) yrom mexay pebpamu AB u AD;
€) yrox mexay peopom AD u rpansio ABC;,
d) mmomans rpanu ABC,
€) o0beM NupamMHIbL;
f) ypaBuenue npsmoit AD;
0) ypaBHEHHE BBICOTHI, OITyIIICHHOMN U3 BEPIINHbI
D wHa zpaws ABC.
1) A(3;0;—4),B(5;6;3),C(1; 6;9),D(6;2; —3).
2) A(=1;0;1),B(5;—3;3),€(1;9; 2), D(6; 2; 8).
3. JlaHBI KOOpPAWHATH BepiIuH TpeyronsHuka ABC.
Heobxoaumo:
a) CocraBUTh KAHOHWYECKHE YPABHEHUS CTOPOH
TPEYTOJIbHHKA;
D) BbIuuCINT BEIUYHHBI BCEX YITIOB TPEYTOIbHHKA;
¢) CocTaBUTh MapaMeTpUIECKHE YpaBHEHHUS OMCCEKTPHC
BCEX €ro YIJIOB;
d) CocTaBUTh KAHOHUYECKHE YPABHEHUS BCEX MEAUAH U
BBICOT TPEYTOJIbHUKA.
1) A(1;6),B(8;1),C(3;—4)
2) A(—3;5),B(2;3),C(0;—2)
4. Hanmcath ypaBHEHHE INIOCKOCTH, TIPOXOIAIIEH depes
TOYKY A NMEPHEHANKYISPHO BEKTOPY BC.
A(=2;0;-5),B(2;7;3),C(1;5 —1)
5. HanmcaTs KaHOHWYECKHE ypaBHEHUS TPSIMOH.
x—5y—2z247=0,7x+y+z+1=0
6. Haiitu paccrosiHue ot Touku My 10 MIIOCKOCTH,
npoxosueit yepes Tpu Touku My, My, M4
M,(2,4,1), My(2,—6,1), M5 (2,1, —3), Mo(—2,8,2)
7. Haiiti TOUKy mepecedeHns IpsMON U MII0CKOCTH
x—5 y—3 z-2
2 -1 1

, x+2y+3z2—-2=0

Jomawnaa konmponsvnasa paboma Ne3
Bapuanm Ne33
1. IIpoBepuTh, SABISIOTCS JTH BEKTOPHI €4 = 2a + 9b u
c, =4a— 6b KOJUIMHEAPHBIMH, I'1€
a(6;0;6), b(—2;—2;3).
2. Jlanbl koopauHatThl BepinH nupamuasl ABCD. Haiitu:
a) uHy pebpa AB;
b) yrom mexny pebpamu AB u AD;
C) yron Mexay peopom AD u rpansio ABC,
d) mmomans rpanu ABC,
€) o0beM NupaMuIBL;
f) ypaBuenue npsmoit AD;
0) ypaBHEHHE BBICOTBI, ONYIEHHON U3 BEPIINHBI
D na cpans ABC,
1) A(3;—4;2),B(5;5;3), C(1; —9;1), D(6; —4; 8).
2) A(2;2;1),B(5;3;3),€(1;7; —2),D(1; —4; 3).
3. JlaHbl KOOpIMHATHI BepUIMH TpeyrojpHuka ABC.
Heob6xonumo:
a) CocraBUTh KAaHOHUYECKHE YPAaBHEHHUS CTOPOH
TPEyTOJIbHUKA;
D) BbIUMCINTE BETMYUHEI BCEX YITIOB TPEYTOJIbHUKA;
¢) CocTaBuTh NapaMeTpHUECKHE YpPaBHEHUsI OMCCEKTPHC
BCEX €0 YTJIOB;
d) CocTaBUTh KAHOHHYECKHE YPABHEHUS BCEX MEIHAH U
BBICOT TPEYTOJIbHUKA.
1) A(1;—4),B(0; —1),€(3;7)
2) A(—3;5),B(2;—3),C(2;2)
4. HammcaTh ypaBHEHHE IJIOCKOCTH, IPOXOSIIEH depes3
TOYKY A MEepHEeHANKYJSIPHO BEKTOPY BC.
A(2;3;-5),B(2;7;-3),C(1;4; 1)
5. HammcaTh kKaHOHMYECKHE YPAaBHEHUS IPSMOH.
x+5by—2z4+1=0,2x—y+z—-5=0
6. Haiitu paccrostuue ot Touku My 10 MIOCKOCTH,
npoxozsmieit yepe3 Tpu Touxu My, My, M4
M, (1,—5,3),M,(3,—5,—1), M3(2,0,— 1), M (—2,1,0)
7. Haiitn Touky nepecedeHus IpsIMOI U INIOCKOCTH
x+1 y+2 =z

. — =5 Xty—z+2=0




Jomawnnaa konmponvnasa pavoma Ne3
Bapuanm Ne34
1. IIpoBepuTh, ABISAIOTCS X BEKTOPHI €1 = 6@ — 9b u
c, =8a+ 2b KOJUIMHEAPHBIMH, I'1€
a(4;4;6), b(2;:=7;3).
2. Jlanbt koopauHathl BepiinH nupamuabl ABCD. Haiitu:
a) mmHy pebpa AB;
b) yrom mexny peopamu AE u AD;
C) yroa Mexay peopom AD u rpanbio ABC;,
d) mmomans rpanu ABC,
€) o0beM mupaMuIbl;
f) ypaBuenue npsimoii AD;

g) ypaBHEHHE BBICOTHI, OMYIIEHHONW U3 BEPIIMHBI
D na cpans ABC,

1) A(3;3;—4),B(5,—8;3),C(1;9; 0), D(6; 4; —8).

2) A(—1;0;3),B(5;—3;1),C(1;4; 2),D(6; 4; 0).

3. JlaHbl KOOpIMHATHI BepUIMH TpeyrojpHuka ABC.
Heob6xoaumo:

a) CocraBUTh KAHOHWYECKHE YPAaBHEHUS CTOPOH

TPEyTOoJIbHUKA;

D) BBIYMCINTD BETMYMHEI BCEX YIIIOB TPEYTOJIbHUKA;

¢) CocTaBuTh MapaMeTpHUYECKNe YPaBHEHUS

OUCCEKTPHUC BCEX €r0 YIIIOB;

d) CocTaBUTh KAaHOHHYECKHE YpaBHEHUS BCEX ME/IMaH U

BBICOT TPEYTOJIbHUKA.
1) A(1;—6),B(6; —1),C(3;4)
2) A(—3;5),B(9; —3),C(4;—4)
4. HanmcaTh ypaBHEHHE TUIOCKOCTH, TIPOXOIAIIEH uepes
TOYKY A NEepHEeHANKYJISIPHO BEKTOPY BC.
A(—2;10;-5),B(2;8;-3),C(1;1;—-1)
5. HanmcaTh kaHOHMYECKHE ypaBHEHHS IPSIMOIA.
S5x—2y4+z+11=0, 12x+4y+22z4+1=10
6. Haiitu paccrostaue ot Touku My 10 MIOCKOCTH,
npoxosmieit yepe3 Tpu Touru My, Mo, My
M,(—3,—3,5),M,(3,1,—1), M5 (—1,1,7), M,(0,—2,7)
7. Haiitn Touky nepecedeHus NpsiMOii U MIIOCKOCTH
x—1 y—1 =z+2
-1 -1 2’

2x—y+4z—-9=10

Jomawnsa konmpoavnasn paboma Ne3
Bapuanm Ne35
1. TIpoBepuTS, SIBISIFOTCS JIX BEKTOPBI €4 = 5@ + 8h u
£, =7a— 6b xomtuHeapueiMu, e d(4; 1;6), b(2;9;3).
2. laubl koopAnHATHI BepuinH mupamuast ABCD. Haiitu:
a) uHy pebpa AB;
b) yrom mexay pebpamu AB u AD;
€) yron mexay pedbpom AD u rpansio ABC;
d) mmomans rpanu ABC,
€) o0beM NupamMHIbL;
f) ypaBuenue npsmoit AD;
0) ypaBHEHHE BBICOTHI, OITyIICHHON U3 BEPIINHBI
D wHa zpaws ABC.
1) A(3;-5;4),B(5;3;3),C(1; 1;1),D(6;4; 8).
2) A(—1;0;1),B(5 —1;—-3),C(1; 0;2), D(6; 4; 2).
3. JlaHBI KOOPAWHATH BepIInH TpeyronsHuka ABC.
Heobxoaumo:
a) CocraBUTh KAHOHWYECKHE YPAaBHEHUS CTOPOH
TPEyTroJbHHUKA;
D) BbIuuCINT BEIUYHHBI BCEX YITIOB TPEYTOIbHHKA;
¢) CocTaBuTh NapaMeTpU4ecKre YpaBHEHUS] OMCCEKTPHC
BCEX €ro YIJIOB;
d) CocTaBuTh KAHOHHYECKUE YPABHEHHS BCEX MEIMAH U
BBICOT TPEYTOJIbHUKA.
1) A(1;5),B(5—1),€(3;4)
2) A(3;1),B(—12;0),C(2;—-2)
4. Hanmcath ypaBHEHHE INIOCKOCTH, TIPOXOIAIIEH depes
TOYKY A NMEPHEHANKYISPHO BEKTOPY BC.
A(—=2;0;-5),B(2;7;-3),C(1; 0; 1)
5. HanmcaTs KaHOHWYECKHE ypaBHEHUS TPSIMOM.
2x+5y+3z+4=0, 3x—y—2z2—4=0
6. Haiitu paccrosiHue ot Touku My 10 MIIOCKOCTH,
npoxonsiieit yepes Tpu Touku My, My, M4
M,(1,55),M,(3,0,—2),M;(2,—1,-3),My(—1,—-1,2)
7. Haiiti TOUKy mepecedeHns IpsMON 1 INIOCKOCTH
x—5 y—3 =z-2
-2 1 3

, x+y—z=0

Jomawnaa konmponsvnasa paboma Ne3
Bapuanm Ne36
1. IIpoBepuTh, ABIAIOTCS JTH BEKTOPHI €1 = 6@ — 7b u
£, = 3@+ 2b KoNIMHEApHBIMH, T]IE
a(4;6;6), b(—3;2;3).
2. Jlanbl koopauHathl BepiunH nupamuasl ABCD. Haiitu:
a) nnuHy pebpa AB,
b) yrom mexny pebpamu AB u AD;
€) yron Mexay peopom AD u rpansio ABC,
d) mmomans rpanu ABC,
€) o0beM MHpaMUIbL;
f) ypaBuenue npsimoit AD;

0) ypaBHEHHUE BBICOTHI, OITYIIEHHON U3 BEPIITMHBI
D na cpans ABC,

1) A(3;—1;4),B(5;8;3),C(1;9;9),D(6; 4; 8).
2) A(—1;0;—1),B(5;3;3),C(1;2; 2),D(0; 4; 8).
3. JlaHbl KOOpIMHATHI BepUIMH TpeyrojpHuka ABC.
Heobxoaumo:
a) CocraBUTh KAHOHWYECKHE YPAaBHEHUS CTOPOH
TPEyTOoJIbHUKA;
D) BbIUMCINTE BEIMYUHEI BCEX YIIIOB TPEYTOJIbHUKA;
¢) CocTaBuTh NapaMeTpHUECKHE YpPaBHEHUsI OMCCEKTPHC
BCEX €0 YTJIOB;
d) CocTaBUTh KAHOHWYECKHE YPABHEHUS BCEX MEAUAH U
BBICOT TPEYTOJIbHUKA.
1) A(1;1),B(10;—1),C(2; —4)
2) A(3;5),B(—12;4),c(0;6)
4. HamcaTh ypaBHEHHE TUIOCKOCTH, IPOXOIAIIECH depes
TOYKY A MEPHEeHANKYISIPHO BEKTOPY BC.
A(—2;3;-5),B(2;,—7;-3),C(1;10; —1)
5. HammcaTh kaHOHMYECKHE YPaBHEHUS MPSMOH.
—4x—y+z—8=0, x—2y+3z4+5=0
6. Haiitu paccrostuue ot Touku My 10 MIOCKOCTH,
npoxozsiieit yepe3 Tpu Touxu My, My, M4
M,(—1,-5,0), M;(1,2,—3), M5(1,—1,3),M4(5,6,6)
7. Haiitn Touky nepecedeHus NpsiMOii U IIIOCKOCTH
x—1 y—3 =z-12
-2 1 0

, x+y—-5z—-2=0




3.3. YueOHbIe pecypchbl

3.3.1. Kapra jqutepaTypHoOro oboecrnedeHusi AMCUUILIHMHBI
(BKJIIOYAS JIEKTPOHHBbIE PECYPCHI)
MaremaTuka

(HaMMEHOBAHUE JUCIUILINHEI)
15 ob6yuaromuxcs o0pa3oBaTebHol nporpamMmel 0akanaspuata 44.03.05 Ileqarornyeckoe od0pasoBaHue

(yka3aTb ypOBeHb, IH(P U HAHMEHOBAaHHE HAIIPABIICHUS OATOTOBKH,)

npoduin MaTeMaTuka U MHGopMaTuka, ouHas ¢gopma o0ydeHus

(yxazaTb npoduis/ HaMMEeHOBaHHE POrpaMMBI U GopMy 00ydeHus)

15 ob6yuaromuxcs: o0pa3oBaTeabHoi nporpamMmel 0akanaspuata 44.03.01 Ilenarornyeckoe o0pasoBaHue

(yKazaTb ypOBEHb, IIU(P U HAUMEHOBAHUE HAIIPABJICHUS [10JJrOTOBKH,)

npoduib (HANPABJEHHOCTh 00pPa30oBaTe/IbHOI NporpamMmel) puszuka, ouHas gpopma odyuenus
(yxazaTb npo¢uis/ HaMMEeHOBaHHE POrpaMMBI U GopMy 00ydeHYS)

HaumenoBanmue Mecto xpanenus/ Koa-Bo
3J1eKTPOHHBIN agpec  |IK3eMILIAPOB/
TOYeK
AOCTyMNAa
Ocnognasa n1umepamypa
ActaxoBa, Enena TumogeeBna. Anre6pa 1: yuebHoe nocobue [Tekcr] : yuebHoe nocobue / E. T. Hayunas 6ubnuotexa 130
AcraxoBa, I'. B. Tumodeenko, JI. I'. Jlareianena. - Kpacunosipck : KI'TTY um. B. I1. Acradnera, 2007. - KI'TIY um. B. I1.
276 c. AcrajdneBa
KanaueBa C.1. COOpHUK WHAMBUAYAIbHBIX 3aJaHUi MO MaTeMaTHKe i CTyJeHTOB | Kypca OBC «KT'TIY um. B. I1. |UuauBunyanbu
MeIaroruIeckoro By3a: yuebnoe nmocooue; Kpacnosp. roc. nexa. yu-t um. B.I1. ActadbeBa. — AcrtadneBan 13174
Kpacnosipck, 2016. — 70 ¢. —Pexxum noctyma: http://elib.kspu.ru/document/22701 HEOTPaHWYCHH
BIl 1OCTYyT
Jlapun, Cepreit BacunbeBuu. JIuneitnas anredpa [Tekct] : yue6. mocodue. U. 1/ C.B. Jlapun. - 2-e u3n.,| Hayunas Oubnuoreka 20




nom. u nepepad. - Kpacnospek : PUO KI'T1Y, 2002. - 127 c. KTITY um. B. IL.
ActadneBa
Jlapun C. B.. Jluneitnas anre6pa. Yacts 2 [Teker] : yue6. mocobue / Jlapun C.B. - KpacHosipck : PUO Hayunas 6ubnuoTeka 131
KITIY, 1999. - 104 c. KTTIY um. B. I1.
Acrtadnena
[TpakTukym mo pemenuro 3aaau (mianumerpusi) [Teker] : yue6noe mocobue / U. C. I'myxosa [u ap.]. -| Hayunas 6ubnuoreka 130
Kpacnosipck : KI'TTY um. B. I1. Acradnea, 2007. - 164 c. - KI'TIY um. B. IL.
ActadneBa
[ToBTOpsiem reomerputo [Tekcr]| : yuebnoe mocobue / coct.: O. M. Hapuyk, T. M. Cenuesen, E. A.| Hayunas 6ubnuotexa 133
CemuHa. - Kpacnosipck : KI'TIY um. B. I1. Acradsena, 2010. - 80 c. KTTIY um. B. I1.
Acradnena
Jlonoanumensnasa numepamypa
dannees, . K. Coopuuk 3amau mo Beicmeit anredpe [Tekcr] : yueOHoe mocobue mis ¢us.-mat. pak.| Hayunas 6mbnmoreka 71
yauBepcuteToB u nenx. uHetuTyToB / J1. K. dannees, M. C Comunckuid. - 11-e uzn., nepepad. u por. - M. KI'TIY unm. B. I1.
: Hayka, 1977. - 288 c. ActadneBa
[Ipockypskos, Mrops Bragumuposud. COopHUK 3a/1a4 10 JTUHEWHOI anredpe [TekcT] : yueGHOe Hayunas 6ubnmoreka 20
nocobue / U. B. Ilpockypsikos. - 12-e u3n., crep. - CII6. ; M. : Jlans, 2008. - 480 c. - (YueOHUKH TS
KI'TIY um. B. I1.
By30B. CrniennanbHas autepatypa) (Kinaccuueckast yueOHas tureparypa rno MareMaTuke).
AcradneBa
Heuaes, B. A. 3agauHuk-nipakTUKYM 10 anreOpe (TPYMIibl, KOJbIA, MO, BEKTOPHBIE M €BKJIHI0BBI Hayunas 6ubnmoreka 58
MPOCTPAHCTBA, TUHEHHbIE 0ToOpaxkeHus) [ Tekcr] : yueOHOEe mocoOue Jist CTyA€HTOB-3a0UHUKOB 1 KLY mv. B 11
Kypca ¢u3.-maT. dak. nex. ua-tos / B. A. Heuaes. - M. : [IPOCBEIIEHME, 1983. - 120 c. T
AcradneBa
Hnghopmayuonnsie cnpasounsie cucmemul u npogheccuonaivhbvle 6azvl OAHHHIX
MesxBy30BcKas dNeKTpoHHas 6ubnuoreka (MOB) https://icdlib.nspu.ru  |MuaauBuayansu
BIN
HEOTpaHUYEHH

Bl 1OCTYI




East View: yHuBepcanbHble 6a3bl JAHHBIX [ DJICKTPOHHBIN pecypc] : mepuoanka Poccuu, YkpauHs! u https://dlib.eastview.com/ |MuauBuayanbu
ctpan CHI' . — Dnexrpon.nan. — OO0 UBUC. — 2011 Bl
HEOTpaHHYCHH
bIN TOCTYN
Elibrary.ru [DnekTpoHHbIi pecypc] : aeKTpoHHas OMOIHOTEeYHas cucTeMa : 0a3a JaHHbBIX COACPIKUT https://elibrary.ru WupuBuyansH
CBElIeHUS 00 OTEYECTBEHHBIX KHUTAX U MEPHOANYCCKUX M3/IaHUSX M0 HAYKe, TEXHOJIOTHU, METUIIMHE 1 I
obpazoBanwuio / Poc. mapopM. mopTan. — Mocksa, 2000. HEOTpaHUYEHH
bIN TOCTYN
[apanT [DMeKTPOHHEIH pecypc]: HHpOpPMAMOHHO-TIPAaBOBOE 00ECIIEUCHHE: CITPAaBOYHAS TIPaBOBast http://lwww.garant.ru Hocrym u3
cucrema. — Mocksa, 1992 JIOKQJILHOM
CEeTH By3a
Hayunast bubmuoreka KI'TIY um. B.I1. Acradnesa http://library.kspu.ru CB0OOIHBII
IOCTYI

CornacoBaHo:

['naBHbBIN OMOIMOTEKAPD | /< | doproa A.A.
(1OJKHOCTD CTPYKTYPHOT'O TIoJipa3aeneHusi)  (MOANUCH) (Pamumus 1.0)




3.3.2. Kapra maTepuaJbHO-TeXHUYECKON 0a3bl JUCHUILTUHBI

MATEMATHUKA

(HaMMEHOBaHHUE JMCIUILTHHBI)

J1s ob6y4aromuxcs o0pa3oBaTeabHol nporpamMmel 6akanaspuata 44.03.05 Ilenarornyeckoe o6pasoBaHue

(yxasatb ypoBeHb, U} 1 HANMCHOBAHUE HAIIPABIICHUS MOTOTOBKH, )

HEOQI/IJIPI MaTEeMaTHUKA U HH@ODMZITI/IKEI, oYyHas Q)opma 00yYeHHsT

(yka3aTb podus/ HaMMEHOBaHHE IIPOrpaMMBI U GopMy oOydeHus)

Ayautopus

| OobopynoBaHue

JJISl MPOBEAeHN s 3aHATHH JTeKIIMOHHOT0 THIIA, 3aHATHII CEMHHAPCKOr0 THIA, KYPCOBOT0 MPOEeKTHPOBAHUS
(BBINOJTHEHHSI KYPCOBBIX padoT), TPYNNOBBIX U HHAHUBHAYATbHBIX KOHCYJIbTAMM, TEKYIIEr0 KOHTPOJIS

ycleBaeMOCTH U MPOMEKYTOUHOM aTTecTAIMHI

r. Kpacnosipck, [Ipoekrop-1mr., yaebHas mocKa-21mT., KOMIBIOTED -1mT
yn. [lepencona, 7, Linux Mint — (Co6oanast muiiensus GPL)
ayn. 1-10
r. KpacHospck, MapxkepHas 1ocka- 1 1IT., KOMITBIOTEp-71IT., T0CKa yueOHas- 1 mT.
ya. Ilepercona, 7, Linux Mint — (Co6oauas munensust GPL)
ayna. 1-11a
KomnproTep ¢ BEIXOJJOM B HHTEPHET — 91IT., MPOEKTOp — 1IIT., HATTISAHBIE TOCOOUS
r. Kpacnospck, (cTenmbr), MapKepHas Tocka — 11IT. ¢ yCTPOHCTBOM I MHTEPAKTHBHOM JOCKH, TOCKA

YL

Ilepencona, 7,

MapkepHast — 1T

ayn. 2-06 Axpt Obpaszopanue § (umer3us Ne AAO.0006.00, norosop Ne 1C 14-2017 ot
27.12.2017
r. KpacHospck, VYuebHas gocka- 1mrT., mpoekTop- 1 mT., KoMIbroTep- 1 IT., MapKepHas JocKa- 1 ImiT.,

YL

[Iepencona, 7,

JIEMOHCTPAIIMOHHBIN CTOJ- 1 T

ayn. 2-11 Linux Mint — (Ceo6oanas muensust GPL)
r. Kpacuosipck, MapkepHas Jocka-211T., HHTepaKTUBHAs JOCKa- L mIT., mpoekTop-11T.,
ya. Ilepencona, 7, HOYTOYK-10mmT., TeneBu3op- 1mr., komneiorep- 2mTt., MOY-1mr.
ayn. 2-19 Linux Mint — (Co6oanas nurensust GPL)
r. Kpacnospck, Kommnbrotep- 1mIT., MHTEpaKTUBHAS JOCKA - 1 IIT., CHCTEMa BUICOKOH(EPEHIICBA3H
ya. Ilepencona, 7, Policom — 1 . (6e3 cetn), yuebHas qocka- 1t
ayn. 3-02 Linux Mint — (Ceo6oanas mumensust GPL)
r. Kpacnospck, VYuebHast nocka-1mr., 5KpaH-11mT., mpoekTop- 11uT., KoMIbloTep- 11T,
yi. Ilepencona, 7, Linux Mint — (CeoGoauas mumensust GPL)
ayn. 3-11
r. Kpacnospck, KommnbroTep ¢ BBIX070M B HHTepHET-10mT, y4eOHas gocka-1 mrT.
yi. Ilepencona, 7, Linux Mint — (Coboauast nuuensus GPL)
ayn. 3-12
r. KpacHospck, Komnetorep-15wrt., npunrep-1wT., MapkepHas qocka-1mr., npoextop-1mrT.,
ya. [lepencona, 7, HMHTEpaKTUBHAs J1OCKa-11T.
ayn. 3-13, 3-14 Linux Mint — (Cob6oanas nunensust GPL)
[Ipoektop-1uit., KOMnbtoTEp-121MIT., MapKepHas gocka-11T.,
HUHTCpPAKTUBHAA NOCKa- 1T,
Microsoft® Windows® 8.1 Professional (OEM nwuren3ust, KoHTpakT Ne
20A/2015 ot 05.10.2015);
Kaspersky Endpoint Security — JTui ceprudukar Nel1B08-190415-
050007-883-951,
T. KpaCHOHpCK, 7'Zip = (CBO60}1Haf{ JIMOCH3UA GPL),
yn. Tepencona, 7, Adobe Acrobat Reader — (CBoOoaHast TUIICH3MA);
ayn. 3-15 Google Chrome — (CBo6oaHas JuIieH3us ),

Mozilla Firefox — (CBoGoaHas TuIieH3HS);

LibreOffice — (CBobomnas murensust GPL);

XnView — (CBoOoaHas THIICH3HS);

Java — (CBobOoaHas nuieH3us ),

VLC — (CBoOomHast TUIICH3US );

Kupas maremaruka 5.0 (Koutpakt HKC-/15-294/15 ot 21.09.2015,




nuuensus Ne 201515111);
GeoGebra (CeoGoaHO pacnpocTpaHseMas B HEKOMMEPYECKUX (yUeOHBIX ) LIEIsAX
JIUTICH3MS)

r. KpacHosipck,
ya. Ilepencona, 7,
ayn. 4-01

VYuebnast qocka-1mr., Ondamnoreka

r. Kpacnospck,
ya. Ilepencona, 7,
ayn. 4-02

Kommbrorep -1mrt., npoexrop-11uT., HHTEpaKTUBHASL JOCKa-1IT.,
MapKepHas gocka- 1t., yae6Has qocka-lmt. Linux Mint — (CBo6oxuas
muuen3ust GPL)

r. Kpacnosipck,
ya. IlepencoHna, 7,
ayn. 4-11

VuebOHast qocka-1mr.

JUJIS1 CAMOCTOSITEIBHOI padoThI

r. Kpacnosipck,
ya. Ilepencona, 7,
ayn.1-01
OtpacneBas OMOIHOTEKA

Konup-1mr

r. KpacHospck,
ya. IlepencoHna, 7,
ayn. 1-02
YurtanbHbIHN 3211

Komnetorep-10wr., npuntep-1mr
Anwsr O6pazoBanue § (yiunen3us Ne AAO.0006.00, norosop Ne JIC 14-
2017 ot 27.12.2017




JIucT BHeceHUs1 M3MEeHEeHU
JlomonHeHus: U U3MeHeHus B paboueit nmporpamme nucuuruinabl Ha 2018/2019
y4eOHBIN TO;

B pabouyto mporpaMMy AUCHUIUIMHBI BHOCATCS CIAEAYIOUINE U3MEHEHUS:
1. Ha tutynsHoM gnucte PIIJI m ®OC usmeHeHO Ha3BaHHE BEIOMCTBEHHOM

MPUHAJICKHOCTH «MHUHUCTEPCTBO HAyKM M BbICIIero oOpazoBaHuss Pd» Ha
OCHOBAHUHU TpHKa3a «O0 BHECeHUMU u3MeHeHuil B cBeneHuss o KITIY wum. B.IL
ActadneBa» ot 15.07.2018 Ne 457 ().

2. Ha turynsHom nucte PITJ] u ®OC u3meneno HazBanue kadeapsl pa3padoTanka
«Kadenpa maremMaTuku M METOAMKHA OOYYEHHS MaTeMaTHKE» Ha OCHOBaHUU
pemenusi Yuenoro coBera KITIY um. B.II. ActadseBa «O peopranuzaiuu
CTPYKTYPHBIX TOJpa3aeneHuid yausepcureta» ot 01.06.2018

Pabouas nporpamma nepecmMoTpeHa u 0100peHa Ha 3aceJaHuu Kaeapsl
MaTEeMaTHKU U METOJIUKH 00YUYEHHS] MaTEMaTUKE
npoTtokod Ne 1 ot « 05 » centsiops 2018 r.

3aBenyronuii kadeapoii o/ 7[[4{/)4 JI.B. llIkepuHa

Ono6peHo HayYHO-METOANYECKUM COBETOM
NM®U KTTIY um. B.II. Actadbena
«12» centsiops 2018 r. IIpoToxon Ne 1

[Ipencenarens g C.B. bopa

MATEMATUKM,

OUBNKKA U
UHOOPMATUKA




JIucT BHEeceHUus U3MEeHeHn

JlonosTHeHHST U I3MEHEHUS B pabouel mporpamme auciuiuimabl Ha 2019/2020
y4eOHBIN TO;

B pabouyto mporpamMmy ITUCIUATIAHEI BHECEHBI CIEAYIOIINE H3MEHCHUS:
Cricok nuTepaTypbl OOHOBIIEH Y4YEOHBIMA U YUEOHO-METOINYECKUMU

HU3OJaHUAMU, SJICKTPOHHBIMH O6p330BaT€JIBHI>IMI/I peCypCaMu. OOHOBICH
IICPCUCHDb COBPCMCHHBIX l'IpO(i)eCCHOHaJILHLIX 0a3 JaHHBIX )41
I/IH(bOpMaHI/IOHHLIX CIIPAaBOYHBIX CUCTCM.

Pabouas mporpamma nepecMoTpeHa U 0100peHa Ha 3aceiaHuu Kadeaphl
MaTEeMaTHKU ¥ METOJUKH OOYUYCHHS] MAaTEeMaTHKE
poTokoJ Ne 7 ot « 08 » mas 2019 r.

3aBenyromuii kadenpoit Q// 7//4@ JI.B. Ulkepuna

Ono0OpeHo HayYHO-METOAMYECKUM COBETOM
NM®U KT'TTY um. B.I1. Acradnena
«16» mas 2019 r. IIpoTokosa Ne 8

IIpencenarens \.ﬁ‘ C.B. bo

MATEMATUKY,

OUINKKA U
UHOOPMATUKA




JIucT BHeceHUs1 U3MeHEeHU i (IPOEKT)

JlononHeHus U U3MEHEHus B paboueit mporpamme nucuuiuiabl Ha 2020/2021
y4eOHBIN TO;

B pabouyto mporpamMmy ITUCIUATITMHBI BHOCSTCS CIICTYIOITNE H3MEHCHUS

1. Coucok nutepatypbl OOHOBJEH YYEOHBIMU U Yy4e€OHO-METOJAMYECKUMHU
U3JIAaHUSIMHU, JIEKTPOHHBIMU 00pa3oBaTebHBIMU pecypcamMu. OOHOBIIEH MepeueHb
COBPEMEHHBIX MPOGECCHOHAIBHBIX 0a3 JaHHBIX W MHHOPMAIMOHHBIX CIPABOYHBIX
CHCTEM.

2. OOHOBJIEH MIEPEUCHB JIUIIEH3MOHHOTO TPOTPAMMHOT0 00ECIICUCHHS.

Pabouas mporpamMma nepecMoTpeHa 1 0J100peHa Ha 3aceTaHuu Kadeapsbl
MaTeMaTUKH ¥ METOJMKUA O0yUCHHS MaTeMaTHKE
npoTokod Ne  oT « » Mas 2020 r.

3aBenyromuii kadenpoit JL.B. llIkepuna

Ono0OpeHo HayYHO-METOANYECKUM COBETOM
NM®U KTTTY um. B.I1. AcradneBa
« » was 2020r. IIporokon Ne

IIpencenarens C.B. bopTHOBCKUI



