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MNOACHUTEJBbHASA 3AIINCKA

Pabouass mporpamma gucuuruiMHbl «MareMaTHKa»  COCTaBJ€HAa B
COOTBETCTBHE C TpeOOBaHUSIMU benepanbHOTO roCcyJJapCTBEHHOTO
o0Opa3oBaTenpHOTO CTaHAapTa Beicmiero obOpaszoBanms (mamee PI'OC BO) mo
HAIpaBJICHUIO  TMOATOTOBKM  KaapoB  Bbicmied  kBamudukanuu  44.03.01
[lenarorudyeckoe o00pa3oBaHUE, YTBEPXKICHHOTO TMpHKa3oM MuHucTepcTBa
oOpa3oBanus u Hayku Poccuiickoii peneparuu u mpodheccCHoHaTLHOTO CTaHaapTa
«Ilenaror po¢heCCUOHATIBHOTO oOyueHus u JOTIOTHUTEIHHOTO
poecCHOHALHOTO 00pa30oBaHus», YTBEPKIACHHOrO MpHKa3oM MUHHCTEPCTBA
Tpyaa u couraibHOM 3auThl PO oT 8 centsiopst 2015r. Ne608H.

PabGouast mporpamMma AMCIUIUIMHBI «AJreOpa U TEOMETPHS» BKIIOYACT
MNOSICHUTETIbHYIO ~ 3allUCKy,  OPraHMU3aIllMOHHO-METOJAWYECKHE  MaTepHalbl,
KOMITOHEHTHl MOHHUTOPHWHTA YYE€OHBIX TOCTIDKCHHH OOYYalOIMUXCS W ydeOHBIC
pecypcehl.

«AnreOpa U TeoOMeTpus» - MUCIUIUIMHA BapHAaTUBHON dYacTu. M3yudenue
JTUCITUTUIMHBI COTJIACHO TUTAHY MTPOXOJUT B TEUCHUE 2-X CEMECTPOB - B 1-eM u 2-oM
cemecTpax. TpymoeMKOCTh TUCIMIUIMHBI COCTaBsAeT 8 3.¢. wim 288 4acoB, U3 HUX
3 3.e. unu 108 "yacoB OTBOIMTCS Ha MEPBBIA ceMecTp — 42 yaca Ha ayJAUTOPHYIO
paboty, 66 yacoB caMOCTOSATEIHLHOM padOTHI. 5 3.€. OTBOJIUTCS HA BTOPOM CEMECTP,
180 yacoB, n3 KOTOPBIX 48 4aCOB ayIMTOPHBIX, 96 Ha CAMOCTOSTENBHYIO PadbOTy U
36 yacoB Ha KOHTPOJIb YCBOEHUS 3HAHUM.

Ilenv oceoenus Ooucyunaunpi: HopMHUpOBaHHME OOILETO MPEACTABICHUS O
3aa4ax M [eJsAX MpPeAMeTa, MeCTe U JOCTOBEPHOCTH MPUMEHSIEMBIX B IIKOJIHLHOM
Kypce aJiIrOpuTMOB, (hOPMHUPOBAHUE MPOPECCUOHATBHBIX KOMIIETSHITUIN CTYIEHTOB.

Mecmo oucyuniaunul 6 peanuzayuu 0CHOGHBHIX 3a40ay 00uiell nPeOMemHol
noozomoeku. Kypc «Anrebpa u reoMeTpus» B O0OIIEH MaTeMaTHYeCKOU
MOJATOTOBKE 3aHMMaeT Ba)XHO MECTO, TaK KaK HMEHHO B JITOM Kypce HJIEeT
BBIPAa0OTKA OCHOBHBIX aJTOPUTMOB JEHCTBHA C BaXXHBIMH MaTeMaTHYCCKUMU

CTPYKTypaMH TaKHWMHU, KaK YHCIIOBBIC MHOKCCTBA4, MATpHUIlbl, OIIPCIACIUTCIIN,



CUCTEeMbl JIMHEWHBIX YpaBHEHUMU, anreOpanueckuid W TeOMETPUUYECKHH BEKTOp,
JNEUCTBUS HaJ anreOpanyecKUMM W TE€OMETPUYECKUMHU BEKTOpaMu, JWHEHHas
3aBHCHUMOCTh, ©0a3UC CHCTEMBbl BEKTOpPOB, HEJIMHEHHBIE OMNEpalud Haj
r€OMETPUYECKUMHU BEKTOPAMH M WX NPUMEHEHHS] K PEIICHUID T'€OMETPUYECKHUX
3aja4y, OpsiMas B IUIOCKOCTM W IPOCTPAHCTBE, IUIOCKOCTh B IIPOCTPAHCTBE,
KOMIUICKCHBIE —YHCJIA. @dopMupyeTcsl HaBBIK CTPOrOr0 MaTeMaTUYECKOIro
JI0Ka3aTeabCcTBa. MaTtepuan 3Toro Kypca B 3HAUMTEIBHOM MEpE HCIOJIb3YETCS B
IIKOJBHOM Kypce€ MaTE€MaTHKH, a TakKe B HAyYHBIX HUCCIEIOBaHUS B JOOOMU
00JIaCTH MaTEeMaTUKU U €€ TIPHIOKECHUSX.

Mecmo Oucuyunaunvl 6 o0becneueHuu o00pPaA306amenbHbLIX UHMEPECOE
JuYHOCMU cmyodenma, odyuarouiecoca no oucyunaune. JlucuuruinHa «Anredpa
u reomeTpus» GOpPMHUpPYET Y CTYACHTOB YyMEHHUE TMPaBUIBLHO PaCCyKIaTh,
BBICTpAauMBaTh JIOTUYECKUE IIEMIOYKU COJEPKATEIbHBIX BBIBOJIOB, PAaCIIUPSCT
MPEACTABICHUSI O MOHATHUAX IIKOJIBHOTO Kypca MaTeMaTUKH.

Mecmo Oucuuniunsvl 6 Y0061emMEOPEeHUU MPedoCAHUIl 3aKA3YUKOE K
6bINYCKHUKAM YHUBepcumema no 0annou oucyunaune. Matepuan «Anredpa u
r€OMETPUS» YHCEN B IIKOJbHOM Kypce MaTEeMaTHKW 3aHUMAET 3HAYUTENIbHOE
Mecto. Ilpu o00yuenun B BVY3ax ObIBIIME IIKOJBHUKH TaK XK€ MPOAODKAIOT
U3y4yeHUe anreOpbl U TEOPUHU YUCET B €€ COCTABE B HE3aBUCHUMOCTHU OT BHIOpAHHOM
MMH CIIEHHAIBHOCTH. B CBSI3U C 3TUM, IIKOJIbHBIM YUYUTENIh MATEMAaTUKH JOJIKEH B
COBEPIIICHCTBE BJIaJI€Th OCHOBHBIMU aJIr€OpandeCcKUMU MOHITUSMH, TPUYEM HE Ha
WHTYUTHBHOM YPOBHE, a YETKO MPEJICTABISATH MEXaHU3MBbI AEHCTBUS TEX WIM UHBIX
MOHATUA W aJITOPUTMOB. [ToaTOMy yuuTENnh HMETHh 3HAHHUS 10 JAHHOU
JTVCHUIUIMHE, TPEBBIMIAIONINE 3HAHUS IIKOJBbHOW MpOorpamMMbl, YTOOBI H3Jararth
IIKOJIbHBIA MaTepuall Ha JOCTATOYHO BBICOKOM HAyYHO-METOJUYECKOM YPOBHE.

3Hanue Kakux Y4eOHbIX OUCUUNIUH OO0JIHCHO NPeoulecmeosamsn
u3yueHuro OanHnou oucyunaunsl.  Tax KaK MOCTPOEHHUE HEKOTOPBIX
areOpandecKux CTPYKTYp BEACTCS MO aHAIOTHH C HealreOpanmdeckumu, Oosiee
TOTO, OHU SIBJISIFOTCSI OOOOIIEHUSIMH ITUX CTPYKTYp, TO JJIsl JIYYIIETrO YCBOCHHUS

yCTpOCTBA M pPabOThl TaKMX anreOpandecknx OOBEKTOB HEOOXOAMMO 3HAHHE



IIKOJIBHBIX OCHOB T€OMETPUHM, TEOPUM YHCEJ MaTeMaTh4ecKoro aHammsa. U3
reOMETPUM HYXKHBI BEKTOPBI, TPEOOpa30BaHUs KOOPAMHATHBIX CUCTEM; U3 TEOPUHU
YHUCell — 3HAHUE CBOMCTB YHUCIIOBBIX MHOYKECTB, M3Y4YaeMbIX B IIKOJBHOM Kypce
ayreOphl; U3 MATEMAaTUYECKOTO aHAIN3a — MOHATHE QYHKIIUH, IPOU3BOIHOM.

/na usyuenua Kakux OUCUUNIUH 0yOem UCNOIb306AMbCA MAMEPUA
OaHHOU Oucyunaunbl. Marepuan AUCIUIUIMHBI «Anredpa U TeOMETPHs YHCel
JaeT HeoOXxoAruMOoe 000CHOBaHNE MHOTUM (yHIAMEHTAIbHBIM 3HAHUSIM U3 JPYTUX
muctuminH. Hanmpumep, B kypce «AnreOpa u reoMeTpus» aloTcsa He0OXOIUMBbIE
3HAaHUS O CTPOEHHUH UYHCJIOBBIX MHOYKECTB, M3y4aeTcsl ajaredpa maTpul, CIocOObI
BBIYMCIICHHSI ONPEIEIUTENEH, PEIICHHUs] CUCTEM JMHEHHBIX YPAaBHEHWI, OCHOBBI
BEKTOPHOI anreOpbl, KOMIUIEKCHBIE YHCIIa, HA KOTOpBIE OIMUPAETCS MaTepHal
TaKUX JUCUUIUIMH, KaK anreOpa, reoOMeTpHsi, MaTeMaTUUYECKUI aHanu3, (pusmka.

Texnonozusn npoyecca odydenus oOucuyunauune. llpu 0O0ydeHUM ITaHHOU
JUCUUIUIMHE  IUIAaHUPYETCd  NPUMEHEHHE  TEXHOJOTHIA: COBPEMEHHOE
TpaJluLMOHHOE  oOydeHue  (JIEKIUOHHO-CEMMHAPCKas-3a4€THAasT  CHCTEMA;
neJaroruka COTPyAHHMYECTBA; MPOOJEMHOE OO0y4YeHHE; KOJUIEKTHBHBIM CIOCOO
00yueHusl; TEXHOJIOTHU MOIYJIBHOTO O0yUEHUsT; TEXHOJIOT Ul MACTEPCKUX.

[Ipn wW3ydyeHMH JAUCUMIUIMHBI «Anredpa U TE€OMETPUs» OCHOBHBIMU
dbopmamu 00yueHHUs SIBJIAIOTCS JIGKIMM M TMpakTU4YecKue 3aHsATusa. Ha nekmusix
CUCTEMAaTHYECKH H3J1aracrcs Marepuall, NpeayCMOTPEHHbIM mporpamMmon. Ha
MPAKTUYECKUX 3aHATHSAX H3TOT MaTepual 3akKkpervisieTcss B MpOoLEecce Oompoca,
pelieHus  3adad, MPHUBEACHHUS IPUMEPOB, JOKa3aTEIbCTBA  YTBEPXKICHMUIA,
IOPOBEJCHUS CPaBHUTEIBHOTO aHalIM3a CO IIKOJBHBIM KypCcoOM aireopbl Hu
r€OMETPHHU. [IpenycmoTpena ayJIMTOpHbIE KOHTPOJIbHBIE paboTHI,
WHAMBHUIyaJIbHbIE JOMAaIHUE 3aJaHusl U cepus HEOONBIINX CaAMOCTOSTEIbHBIX
paboT Ha 3HAHKE OCHOBHBIX MOHATUN TUCUUILIUHBL. ITOroBO# mpoBepkoil 3HaHU
aBygeTcsl dk3aMeH. OUEHOUYHbIE CpPEJCTBA PE3yJIbTaTOB OCBOCHMS JTUCHUILIMHBI,
KPUTEPUM OLEHKH BBIIIOJIHEHMS 3aJaHUil MpeACTaBiIeHbl B paszaeie  «DoHbI

OLCHOYHBIX CPCACTB IJIs IIPOBCACHUSA HpOMC)KYTOIIHOI\/'I aTTeCTallum).



Ilhanupyemoie pezynvmamor 00yuenusa. B mipoiiecce U3ydeHUS TAHHOTO
Kypca «Anredpa u reoMeTpus» UAET BhIpaO0OTKa OCHOBHBIX aJITOPUTMOB JEHCTBUN
C BaXHBIMH MATEMATHYECKUMH CTPYKTYpPAMH TAKUMH, KaK YUCIOBbIE MHOXKECTBA,
MHOTOMEpHBIE TPOCTPAHCTBA, MATPHUIIbI, OINPEACIUTENN, CHUCTEMbl JMHEHHBIX
YpaBHEHUH, FT€OMETPUUYECKHE BEKTOPHI, JMHUU HA ITUIOCKOCTH M B IMPOCTPAHCTBE.
@dopMupyeTcsi HaBBIK CTPOrOro MaTeMaTHYECKOro JoKa3aTellbcTBa. Matepual
ATOTO Kypca B 3HAUUTEIbHON MEpe UCMOIb3yEeTCs B IIKOJIBHOM Kypce MaTeMaTHKH,
a TaKXke B HAYYHBIX HCCIEIOBaHUS B J0OOW 00JlacTM MaTeMaTUKH U €€
npuioxeHusx. Kpome toro, uaer popMupoBaHue TaKuX KomMnemeHyuil, Kax:

OK-4 criocoOHOCTBIO K KOMMYHHMKAIIMK B YCTHOM U MUCbMEHHOU (popmax Ha
PYCCKOM M HHOCTPAHHOM SI3bIKaX JJIsl PEIICHHs 3a7a4 MEKIMYHOCTHOTO U
MEXKYJIbTYPHOTO B3aMOJICHCTBUS

OK-5 cnocobGHOCThIO paboTaTh B KOMAaHJAE, TOJEPAHTHO BOCIHPUHUMATh
COLIMAJIbHBIE, KYJIBTYPHBIE U TUYHOCTHBIE pa3Inyus

OK-6 criocoOHOCTBIO K CAaMOOPTaHU3aIUU U CAaMOOOPa30BaHUIO

OIIK-1 roTOBHOCTBIO CO3HAaBaTh COIMAJIBLHYIO 3HAYMMOCTh CBOEH Oymymiei
npodeccun, o00yanaTh MOTHUBAIMEH K OCYIIECTBICHUIO MPOGECCHOHATHHON
NesATEeIbHOCTH

OIIK-2 ciocoOHOCTBIO OCYIIECTBIATH O0YUYCHHE, BOCIIUTAHUE U PA3BUTHE C
Y4ETOM COITMAIbHBIX, BO3PACTHBIX, ICUXO(MU3UIECKUX Y UHIUBUIYATBHBIX
0COOEHHOCTEM, B TOM 4HCIIe 0COOBIX 00pa30BaTeNbHBIX MOTPEOHOCTEN
oOyJaroImmxcs

OIIK-5 BiasgenreM oCHOBaMHU MPO(PECCUOHAIBHON ITUKU U PEUEBON KYIbTYPbI
ITK-4 criocoOHOCTBIO UCTIOIB30BATh BO3MOKHOCTH 00pa30BaTeIbHOM Cpebl s
JOCTIKECHUSI IMIHOCTHBIX, METAMPEMETHBIX U TIPEIMETHBIX PE3yIbTaTOB
oOyueHus 1 o0ecrieueHns KauecTBa yueOHO-BOCIIUTATEIHLHOTO TIpoIiecca
CpelICTBaMH MPENOAaBAEMOT0 yueOHOTo IpeIMeTa

ITK-6 TOTOBHOCTBIO K B3aMMOJICHCTBHUIO C Y4aCTHUKaMH 00pa30BaTEIbHOTO

nporecca

\ 3agauu ocBoeHHs IInanupyemsble pe3yJbTaThl 00y4eHHS 110 ’ Kon \




AUCHUILINHBI AUCHUILINHE (IeCKPUIITOPHI) pe3yJibTa
Ta
o0yueHust
(komIere
HIIHA)
Pacmmmpenue u 3HaTh: OCHOBHBIEC TIOHITHS AIreOpbl MATPHIL, TEOPUHU OK-4,
yriayOeHue OTIpe/ICIIUTENCH, TMHEWHON 1 BEKTOPHOU anreOphl. OK-6
MOHATHI [Tornmarp MecTO U3y4yaeMoOro MaTepraia B OOIIeH OIIK-1
MaTeMaTUKU CTPYKTYp€ AUCLUIIINHBL. I1K-4
YMeThb: IPOBOAUTH TEOPETUKO-YUCIOBBIE UCCIIENOBAHMS; I1K-6
AQHAJIM3UPOBATh CTPYKTYPY OLPEACIICHUN ITIOHATUH;
AQHAIM3UPOBATh NPOCTEUIINE PACCYKACHUS, HAXOJUTh
OLIMOKH B PACCYKACHUSAX; WILTIOCTPUPOBATH TEOPETUKO-
areOpanyecKui MoAXo/ K MOHATUAM U OlepalnusM HaJl
AJIEMEHTaMH U3yYaeMbIX CTPYKTYp IpUMEpamMH U3
Y4COHHKOB.
dopmupoBaHne 3HaThb: 3HAaTh OCHOBHBIC aJITOPUTMBI: JICUCTBUHN HaJI OK-4
CIOCOOHOCTH MaTpULIaMHU, BBIYUCIICHUS ONPEICIINTENEH, PEIIECHUS OK-5
CTYyJEHTOB CHUCTEM JIMHENHBIX YPABHEHUH, IPOBEPKHU CUCTEMBI OK-6
IIPUMEHSTD BEKTOOB Ha JIMHEHHYIO 3aBUCUMOCTbD, BBIITOJIHEHUS OIIK-1
[IOJIy4YECHHBIC HEJIMHEHHBIX ONEPaLMil Ha/l FEOMETPUYECKUMU OIIK-5
3HAHUSA K PEILICHUIO | BEKTOpaMHU, IEHCTBUI HaJl KOMIUIEKCHBIMU YHCIIAMHU. I1K-4
3a/1a4 Ha Ymern: [1K-6
JI0Ka3aTeNbCTBO, [TpoBepka npaBUIBHOCTHU BBINOJIHEHHS alredpanyeckux
JIOTUYECKH onepanuid. JlokazplBaTh BCE CBOMCTBA ONEpaluid U
BBICTPauBaTh OCHOBHbBIE YTBEP)KJI€HUS T€OpUH, 000CHOBBIBATD ILIATH
Marepual [IOCJIEI0BATENBbHOCTD 11ar0B IPUMEHAEMbIX
aIrOpUTMOB, BBIOUpaTh HanboJiee pallMOHATbHBIN
croco0 BBIYUCIIEHUS, YMETh COYETaTh Pa3HbIE METO/IbI
BBIYMCIICHHUS.
Baanerb: aHanu3 CTPYKTYphI ONPEACIICHUN TOHATHH;
IIPOBEJEHHUE NPOCTEUIINX PACCYKIECHUHN TIpU
JI0OKa3aTeJIbCTBE CBOMCTB M OCHOBHBIX YTBEPKICHUN;
CaMOCTOSITENIBHOTO TIOUCKA JOTIOJIHUTEIBHOIO
TEOPETUYECKOr0 MaTepraja U HeCTaHAapTHBIX 3aj1a4 o
M3Y4aE€MbIM TEMaM.
[Tpuobperenue 3naTbh: CrocoObl peneHusl MaTPUYHbBIX YPAaBHEHUH, OK-4
CTYZCHTaMH ONbITa | CUCTEM JIMHEWHBIX ypaBHEHHH, HAX0XXACHUs 6a31COB OK-5
PUMEHEHUS CUCTEM, KOOpJIMHAT BEKTOPOB B pa3IM4HbIX Oa3ucax, OK-6
MOJTyYEHHBIX BBIYUCIICHUS IJIOMIaIeil 1 00BEMOB Pa3IMUHBIX QUTYpP U OIIK-1
TEOPETUUECKHAX T€JI, YTJIOB, JIMH OTPE3KOB METOJaMHU BEKTOPHOMU OIIK-2
3HaHUU U yMEHU#l | anreOpsl. OIIK-5
TEOPETUYECKOTO Ymern: [IpuMeHsATh anropuT™Mel U GOPMYIIBI K PEHICHHUIO [1K-4
Xapakrepa K CUCTEM JIMHENHBIX YPaBHEHMI, 3a/1a4, CBA3aHHBIX C I1K-6
PELICHUIO MaTpUYHOM anre6poi, BEKTOPHOM anreGpoit.
IPaKTHHCCKUX Baajers: MeTtonamu penieHus anreOpandeckux 3a1au;

3aj1a4 Kypca.

HaBbikaM# B pellIeHUH CUCTEM JIMHEHHBIX YpaBHEHHH,
BBIYMCIIEHUH PA3IUMYHBIX BEJIMYUH F€OMETPUUECKUX
00BEKTOB CPEACTBAMH BEKTOPHOMN ajredphl.




3.1.1. TexHosornyeckasi KapTa 00y4eHus JMCUMIJINHE

Js o0yuyaromuxcsi 00pa3oBaTe1bHOI POrpaMMbI

Aure6pa u reomeTpus

(HaMEHOBaHHE)

Hanpagsienne noarorosku 44.03.01 negarornyeckoe o0pazoBaHue, HapaBJIeHHOCTDb (MpoduiIsL) 06pa3oBaTesibHOI nporpaMmmbl PU3HKa

(HampaBJIeHHE H YPOBEHb HOATOTOBKH, MIHU(p, MpodHiIb)

110 04HOI1 (hopMe 00yUeHH S

(oOmm1ast Tpy10€MKOCTH 8 3.€.)

HaumeHnoBaHnue pa3fenos U TeM Bcero AyIUTOPHBIX 4acoB Bueaynu- DOpMBI U METOIbI KOHTPOJISL
4acoB | Bcero | JIEKIMH | JabopaTopHbIE TOPHBIX IK3aMeH
(3.e.) 3aHATHS 4acoB
216 98 44 54 154 36
(63.e.)
Monayab 1. «MaTpuubl, onpeaeTuTe] Il H CHCTeMbI JIHHEIHbIX 34 16 6 10 18
ajaredpanvyecKux ypaBHeHUiD)
Pazoen 1.1. 1. MHoxecTBa. 3,5 1,5 0,5 1 2 Jomarane pa®oTsl,
Mmuoocecmea. 2. Marpuiipl, TeHCTBUS Ha MATPHUIIAMH. 3,5 15 0,5 1 2 CaMOCTOSATENBHBIE pabOTHI, pedepaTsl,
Mampuyo u | 3. Onpenenureny 2-T0 U 3—TO MOPSAKOB. 45 15 0,5 1 3 JOKJIaIbl,
onpedenumes. 4. Onpenenutenu N-ro HOPAIKA. 5 2 1 1 3 Kontponsnas padora Nel,
5. HaxoxneHue oOpaTHOM MaTpHUIIBI 4 2 1 1 2 NupuBrnyanbHoe noMallHee 3a/jaHue 1
KomnokBuyM. Dk3ameH
Pa3zoen 1.2. | 6. CucreMbl TUHEHHBIX YPaBHEHUI: OCHOBHBIE 35 1,5 0,5 1 2 Jomarraue paboThl,
Cucmembi TIOHSITHSI, PELIIEHUE CHUCTEM JINHEWHBIX YPaBHEHHIH caMocCTosTeNbHbIE paboThI, pedeparsl,
JIUHEUHbIX o ¢opmynam Kpamepa. JTOKJTa]IbI,
ypasHeHuil. 7. MaTpu4HbIi METOJ] pEIICHHs] CHCTEM JIMHEHHBIX | 5 3 1 2 2 KonTtponbHast padota Nel,
ypaBHEHUH. NuauBuayanpHOE AOMaIHee 3aaanue |
8. Merop 'aycca pemieHus CHCTEM JIMHEHHBIX 5 3 1 2 2 KomnokBuym. Ox3amen
YpaBHEHHI.
Monayas 2. «JIuHeiinas anreopa.» 46 24 10 16 20
Pazoen 2.1. 9. Ionsatue JIUHEHHOTO npocTpaHcTBa. | 5 3 1 2 2 Jomaniane paboTsl,
Juneiinsle Apu¢meTnueckoe BEKTOPHOE NPOCTPAHCTBO. caMoCTOsATeNbHBIE pabOoThI, pedeparsl,
npocmpancmea 10. JluneiiHasi 3aBHCHUMOCTH CHCTEMBI BEKTOpOB. | 9 5 2 3 4 JIOKJTaIbI,
Baszuc. Konrponbhas padora Nel,
11. OproroHanbHble BeKTOpbl. OpTOroHanbHbBIE W | 7 4 2 2 3 HupusunyansHoe jomManitee 3a1aHue 2
OpPTOHOPMHPOBAHHBIE CHCTEMBI BEKTOPOB KomnoxBuym. Dx3amen




Pazoen 2.2. | 12. OcHOBHBIC MTOHATHS. MaTpHIla THHESHHOTO 6 3 1 2 3
Juneiinole oneparopa.
onepamopbul 13. CoOcTBeHHbIEC 3HAYCHHUS U COOCTBEHHBIE 10 6 2 4 4
BEKTOPBI JIMHEHHOTo oneparopa. IIpuBenenue
MAaTPUIIBI K IUATOHAJIbHOMY BHIY.
14. TlpuBenenue KBaApaTUIHON GOpMBI K 9 5 2 3 4
KaHOHMYECKOMY BHIY.
Moayasb 3. «KoMniekcHble YHCIa» 28 8 4 4 20
15. Anrebpandeckas hopMa KOMIUIEKCHOTO yncia. | 8 2 1 1 6 Jomariaue paboThI,
16. TpuroHomerpuueckas (popmMa KOMILIEKCHOTO 9 3 1 2 6 caMoCTOsATeNbHBIE paboThI, pedeparsl,
4yycClIa. JOKJIaJpl, KOHTpOJbHAs paboTta Ne3
17. KopHH M3 KOMIUIEKCHOTO YHKCIA. 11 3 2 1 8 OK3ameH
Monyab 4. «BekTopHasi aireépa u aHaAJINTHYECKAsi TeOMETPHS» 108 48 24 24 96
Pazoen 1.1. 18. OcHOBHBIC IOHATHS. 28 8 4 4 20 Jomarane paboTsl,
Inemenmol 19. BeruucimTenbHbIe 337291 BEKTOpHOH anreopsl. | 30 10 5 5 20 CaMOCTOSTENBHBIE pabOTHI, pedepaTsl,
6eKmMOpHOU 20. CkamapHoe, BekTopHOe ©  cMemanHoe | 30 10 5 5 20 JOKIIazbI,
anzeopui. MPOU3BEIECHUS BEKTOPOB U UX IIPUMEHEHHUS. WnnuBnayansHOEe qOMalIHEe 3a1aHue 1,
OKk3aMeH
Pazoen 1.2. | 21. Ananutudeckas TeOMETPHUs Ha IIOCKOCTH. 28 10 5 5 18 Jlomariaue paboThI,
Ananumuyeckas caMoCTOsATeNbHbIE pabOThI, pedeparsl,
2eomempus. JIOKJIaJIbl,
22. AHanuTHYECKasi TEOMETPHS B POCTPAHCTBE. 28 10 5 5 18

WuauBuayansHOE JOMaIHee 3a1aHue 3
Ok3aMeH







3.1.2. Coaep:xanne 0CHOBHBIX Pa3/1eJIOB M TeM TUCUUILIMHBI «A12e0pa u
ceomempuny

Mooyawpl. Anrebpa MaTpull: ONpeeIeHHe MaTPHIIbI, BUIBI MATPHIL, TSHCTBUS HAJ
MaTpullaMd, oOpaThMas MaTpulia, oOpaTHas MaTpUla, PELICHUE MAaTPUYHBIX
YpaBHEHUH, OMpPENEIUTENh MATPHUIIBl, CIIOCOOBI BBIUMCICHHS OMpEICIUTENCH
MaJIbIX TOPSAKOB, YHUBEPCAIbHBIE CIIOCOOBI BRIUMCICHHSI ONPEICTUTENs, MUHOP U
anreOpandyeckoe JIOTOJIHEHUWE 3JieMeHTa MaTpuilbl. CHUCTEMBl JIMHEWHBIX
YPAaBHEHUH:  OINpENCICHUE  PEHIeHUS CHUCTEMbl  JMHEHHBIX  YpPaBHEHHIA,
KJIacCU(pUKalUs IO KOJMYECTBY pEUICHUH, TpU MeTOoAa pEIIEHUs CHCTEM
JMHENHBIX ypaBHEHUH — MeToA ['aycca, meroq Kpamepa u MaTpudHblii METOA.
Mooyns 2 Ilonsatue apupMeTHYECKOro N-MEPHOro BEKTOpa U apu(pMETUIECKOro N-
MEPHOT'0 BEKTOPHOI'O NMPOCTPAHCTBA, JIMHEHHbIEC ONepalluy HaJ apu(METHIECKUMU
BEKTOpaMH, JIMHEWHAas KOMOWHAalWsg BEKTOPOB, JIMHEWHO 3aBUCHMAas U JIMHEIHO
HE3aBUCUMAasi CHCTEMbI BEKTOPOB, 0a3WC M paHr CHUCTEMbl BEKTOpOB. I[loHsATHe
JUHEMHOrO Omneparopa, COOCTBEHHbIE 3HAYEHUS U COOCTBEHHBIE BEKTOPBI
JUHEWHOTO ONEpaTopa, IPUBEACHUE MATPULBI JIMHEMHOTO oOIeparopa K
JMaroHaJIbHOMY BHJly, NPUBEICHHE KBagpaTUYHOU (POpPMBI K KaHOHMUYECKOMY
BUTTY.

Mooyns 3. lloHsaTne  KOMIUIEKCHOTO  4YHCNia,  anreOpandeckas |
TPUrOHOMETpUUYecKass  (QOpMbl  KOMIUIEKCHOTO  4YHclia, JACUCTBHS — Hax
KOMILJIEKCHBIMU YHCJIaMU B aireOpanvyeckol M TPUTOHOMETpUUYEcKoil (opmax.
HaxoxneHnue KopHen U3 KOMIUIEKCHOTO YUCIIa.

Mooynv 4. IloHATHE TE€OMETPUYECKOrO BEKTOpa, JIMHEHHBIE W HEIMHEHHBIE
omepaluy HaJ BEKTOPaMHU: CJOKEHUE BEKTOPOB, YMHOXKXEHHUE Ha YHCIIO,
CKAJIIIPHOE, BEKTOPHOE M CMELIAHHOE IIPOM3BEICHHUE BEKTOPOB, IPUMEHEHHUE
HEJIMHEHHBIX ONEpALMi K HAX0XKICHUIO AJIEMEHTOB T€OMETPUUECKUX QUTYP U Tell.
CucreMbl KOOpAMHAT. YpaBHEHHE NIPSAMOM B IUIOCKOCTM W IIPOCTPAHCTBE,

YPaBHCHUC IINIOCKOCTH B IIPOCTPAHCTBE, 3a1a41 HA IPAMYIO U IIJIOCKOCTh.

B pesyiaprare 00yueHUs CTYIEHTHI JTOJHKHBI .




3Hamp: TIOHSATUE MHOYKECTBA, MAaTpPHIIbI, BUIbl MATpHI], MpaBUja NCHCTBUU HaJ
MaTpullaMH, TIOHATHE OIPEACIUTENS], TMPABUJIA BBIYHCICHUS OIPEAEITUTENS
Pa3IUYHOIO MOpsJIKa, 3 crocoda PEelIeHHs] CUCTEM JTMHEHHBIX YPAaBHEHUM, TTOHITHE
r€OMETPUYECKOTr0 BEKTOpPA, IIpaBWiIa BBINOJIHEHHUS JIMHEWHBIX W HEJIMHEHHBIX
orepalyii HaJl BEKTOpaMH, pa3IM4yHble (POPMBI 3alKMCH YpaBHEHHH NOpSIMON U
TUIOCKOCTH, TIOHATUE apU(PMETHIECKOTO BEKTOPa, ONPECTICHUE U CBOMCTBA JIMHEWHO
3aBUCHMOI CHCTEMBbI BEKTOPOB, MpaBWJia HaXOXKJEHUS 0a3nuca CHUCTEMbI BEKTOPOB,
OIpENENICHNE JIMHEWMHOI0 OIeparopa, CHocoObl 3afaHMs JIMHEHMHOIO oIeparopa,
HOHSATHE COOCTBEHHBIX 3HAUEHUHM U COOCTBEHHBIX BEKTOPOB JIMHEWHOTO OIEpaTopa,
KBaJ[paTU4HOM (HOPMBI, KAHOHMYECKOTO BHUJA KBAJAPAaTUYHOW (HOPMBI, TOHITHE
KOMIUIEKCHOTO ~ YHCJIa, aireOpaudyeckylt0 M  TPUTOHOMETPHUYECKYI0  (POpMBI
KOMILJIEKCHOTO 4HWCJia, IpaBWja BBIIIOJHEHUS JACUCTBUII HaJl KOMIUIEKCHBIMH
YHUCJIaMU B Pa3JIMYHbIX (hOpMax 3arucu.

ymemp: BBIOJHATH NEWCTBUS HAJ MaTPUIlAMHU, JOKa3bIBaTh CBOMCTBA OIEpalHil
HaJl MaTpUllaMH, penlaTh MAaTPUYHbIC YPABHEHUS, BBIUUCISATH OINPENEIUTEIND
J0OBIM U3 CIIOCOOO0B, OMPEACISITh HanboJiee pallMOHANIBHBIN CIOCOO BHIYUCIICHUS
ONPENEIIUTENSA, HCCIENOBaTh CHUCTEMY JIMHEHMHBIX YpPaBHEHHWW Ha HaJU4Yue U
KOJIMYECTBO pEIICHUH, pemarb ee TpeMs cnocobamu — wmetogoMm Kpamepa,
MeronoMm ['aycca m MaTpuyHBIM METOAOM, MCCIENOBATh CUCTEMY BEKTOPOB Ha
JMHEWHYI0 3aBUCUMOCTb, JIOKa3bIBaTh CBOMCTBA JIMHEMHOW 3aBHUCHUMOCTH,
HaXOJUTh 0a3UC CHCTEMbl BEKTOPOB, HAXOJIUTh MAaTPUILy, COOCTBEHHbIE 3HAYEHUS
U COOCTBEHHbBIE BEKTOPBI JMHEHHOTO OIepaTopa, NPUBOJUTH MATPUILY JTUHEHHOTO
oreparopa K JIUMarOHAJIbHOMY BHJY, BBIUHCIATh CKAJSIPHOE, BEKTOPHOE,
CMEIIaHHOE MPOU3BEIACHUE TEOMETPUUECKHMX BEKTOPOB, MPUMEHATh OTH
IPOU3BEIACHUS JUISl PELICHHS] TEOMETPUYECKHUX 3a]a4, BBINOJHATH JEUCTBUS HAJ
KOMIUIEKCHBIMU YHCJIaMHd B aJIreOpandeckol M TPUTOHOMETPUUECKOW Qopmax,
yMETh MPOBOJUTH LEMOUYKH aNredpandyecKux pacCykKJIeHUW, HAXOJIUTh Hauboliee

PAalMOHAJIBHBIC ITYTH PCUHICHUA 3a/1a4.

é1ademsv  HaGblKamu:  PEUICHUS  MATPUYHBIX  YpPAaBHEHWH, BBIUMUCIEHUS

OTIpeJICIUTENICH, PEIICHUs CHUCTeM JIMHEWHBIX YpaBHEHUW TpeMmsi Crocodamu,



BBITIOJIHEHNS JIMHEMHBIX W HEJIMHEMHBIX OINEpaluid HaJa TIeOMETPUYECKUMU
BEKTOpaMH, NPUMEHEHUS HX PEIICHUI0 TE€OMETPUYECKHX 3a/1ad, BBIITOJIHEHUS
JEUCTBUN HAJ KOMIUICKCHBIMH YHCIIaMd B pa3HOW (opMme 3amucH, BIIaJETh

HaBBIKaMH J0Ka3aTCJILCTBA aJIFC6paI/III€CKI/IX YTBep)K,HCHHﬁ.

3.1.3. MeToauveckue peKOMEHAALMH 110 OCBOCHHUIO TUCHMILIMHBI

[Iporpamma  nmaHHOrO  Kypca  IpeaycMaTpuBaeT  JIGKIIMOHHbIE U
MPAKTUYECKUE 3aHATHA, JTAOOpAaTOPHBIE PAabOThI, CAMOCTOSATEIBHBIC TIPOBEPOTHBIC
paboThl Ha 3aHATHUSAX, KOHTPOJbHBIE PAOOTHI, TOMAITHUE KOHTPOJIbHBIE PaOOTHI,
KOJUIOKBUYM, 9K3aMeH. PaboTa cTyjeHTa MO OCBOCHHMIO JAHHOW JAUCIUILIMHBI
OLICHUBAETCS COTJIACHO TEXHOJOTMYECKOW KapTe pPEUTHHra, B KOTOPOM
YUUTBIBACTCS KaK TEKyIllasg padoTa CTyACHTa — IOCEUICHUE 3aHATH, paboTa Ha
3aHIATHSIX, CBOCBPEMEHHOCTh W TMPABHIBHOCTH BBIMOJTHEHHUS BceX paboT. Kpome
TOTO, TPEITyCMOTPEH P MOTOJHUTEIBHBIX 3aJaHUN, MO3BOJIIONINX TTOBBICHUTH
cBoil peituHr B mpeaenax 10% ot oOmiero konuyecTtBa OaioB - B KakJIOM
MOyJIe TIPEAYCMOTPEHO HamKcaHue pedepaToB, BEINOJHEHNE TOKIAI0B MO TEMaM
pedepaToB u 1o Teme 3aHATUN. K sK3aMeHy OMyCKaroTcs CTyASHThI, HaOpaBiue
3a TEKylly0 paboTy MO AUCHUIUIMHE B cemecTpe He MeHee 60% Oaiuios,
MIPETYCMOTPEHHBIX TEXHOJOTUYECKOW KapToW JuCHUIUIMHBL [lojoxkurenpHas
OIICHKAa 3a CEMECTp MO JaHHOW JMCIMIUIMHE (3a4€T) CTaBUTCS TaKXKE TOJBKO B
ciydae Habopa He meHee 60 % o0miero kojguyecTBa 0aaoB MO JUCHUIUIMHE 32
cemectp. B ciiyuae muddepeHnmpoBaHHOTO 3aueTa: eciau cTyaeHT Haopai oT 60%
no0 72% 3a ceMecTp OT MAaKCHUMaJIBHOTO KOJWYecTBa OaljioB, TO B BEIOMOCTH

BBICTABIISIETCS OIlEHKa — 3, eci oT 72% 1o 87% - 4, eciiu ot 87% mo 100% -5.



3.2. DjieMeHTHl MOHUTOPHUHIA Y4eOHBIX TOCTHKEHU I

3.2.1. TexHo10rM4YecKasi KApTa peUTHHIa JUCUUIJINHbBI

TEXHOJIOTMYECKASI KAPTA PEATUHIA AUCLUNINHBI
(mpo¢uIu MaTeMaTHKA U MHGOPMATHKA)

HaumenoBanue YpoBeHB/CTyIEHB Cratyc KonuuectBo
JTUCITUTUIMHBI/Kypca o0Opa3oBaHUs TUCITUTUIAHBI B 3aUETHBIX
(bakamaBpuar, Maructparypa) | pabodem yueOHOM €IMHUI/KPEIUTOB
mwiane (A, B, C)

Marematuka-1 OakanaBpuar
ceMecTp

CMexHbIe JUCHUIUIMHBL IO y4eOHOMY IUIaHy

IIpenmecTByrommue:

[Tocnenyromue: anredpa, aaredpanueckue CTPYKTYpbl, MAaTeMaTHUECKUI aHAIU3, FEOMETPHs, TEOpUs
(GYHKIMI KOMIUIEKCHOTO IEPEMEHHOTO

BA30BBINM MOJIVJIb Ne | «MaTpHIbl, ONpeaeHTeH H CHCTeMbI JIMHEHHbBIX aJIre6pandecKnx
YPaBHEHUII»
dopma paboThr* KomanuectBo 6amnos 19 %
min max
Tekymas pabora [Toceenue 3ausaTuii 12
Pabora Ha 3aHsATUN 10
JlomanHsist pabora 10
CamocrosiTenbHas pabora 8
IIpomexyTOUHBIN KonTponbHast padota Nel 10
KOHTPOJIb WuauBuayanbHOe gomaiiHee 3aganue Nel 10
Hroro 60

BA30BBIN MOJIYJIb Ne 2 «JIuneiinas ajnredpa»
dopma paboThr* KonuyectBo 6amioB 15 %

min max
Tekymias pabota [Tocemnienue 3aHaTHI 10
Pabota Ha 3aHsATHH 8
JlomamHsist paboTa 6
CamocrosTenpHas padora 6
ITpomMexyTouHbII KonTtposnbHast pabota Ne2 10
KOHTPOJIb NuauBunyansHOE qoManiHee 3aganue No2 10

NunuBuayanpHOE JoMarrHee 3aganue No3 10
Htoro 60

BA30BBII1 MOJVYJIb Ne 3 «KomijieKCHbIE YnCJIa.)

dopma paboTer* Konuyecto 6amioB 16 %
min max
Texkymias pabora [Tocewenue 3aHATHI 6 10




PaGora Ha 3aHsTHHA

4 6

Jlomamasist pabota 4 8
4 6
6

CamocrosrenbHas pabora
| ITpomMexyTouHbII KonTponbnas padorta Ne3
KOHTPOJIb
Hroro

BA30BBIM MOJYJIb Ne 4 «BeKTopHasi a1re6pa 1 AHAJTHTHYECKAS TeOMETPHS»
dopma paboTer* KomanuectBo 6amos 19 %
min max
Tekymas pabora [Mocemenue 3ausaTuin 8 12
Pabora Ha 3aHsATUN 10
Jomanrasis pabora 10
CamocrositenpHas padora 8
IIpomexyTOUHBIN KonTponbHas padora Ned 10
KOHTPOJIb HuauBuayanbHOe gomalnHee 3aganue Nod 10
HToro 60

dopma paboThr* KonunyectBo 6amios 50 %
min max
KOJUIOKBUYM 24 40
9K3aMeH 84 140

180

JIOTIOJIHUTEJIbHBIA MOJIYJIb

bazoBelii Mogyb/ ®dopma paboTsr* KonngectBo 6ajiioB
Tema min max

bazoBerit Mmorys Nel Hanucanue pedepara 0 5
Hoxmang 0 5
JlonomHuTEIHHOE 3a/1aHne Ha 5 5
KOHCYJIbTALlUU
CamocrosiTenbHBIN  pa3dbop  3adaHuil 5 5
MOBBIIIEHHON TPYIHOCTH

bazoBerit Moy Ne 2 | Hanmcanme pedepara 0 5
Hoxnan 0 5
JlomomHUTEIEHOE 3aJJaHue Ha 5 5
KOHCYJIbTAIIUU
CamocrodaTenbHbI  pa3dop  3agaHuit 5 5
MTOBBIIIICHHOW TPYIHOCTH

bazoBblit Mogyb Ne3 Hanwucanue pedepata 0 5
Jloknan 0 5
JlomomHUTEIEHOE 3aJJaHue Ha 5 5
KOHCYJIbTAIIUU
CamocrosaTenbHbI  pa3dop  3agaHuit 5 5
MOBBIIIIEHHOW TPYIHOCTH




Hroro 0 30

O0111ee KOIUYECTBO OAIIIOB IO JUCLATUINHE
(1o uTOraM M3ydYeHUs BCEX MOJIyJIel, Oe3 yJyera

JIOTIOJTHUTEILHOTO MOJTYJIs)

CooTBeTCTBHE peﬁTHHFOBLIX 0aJL10B aKajJgeMHu4ecKoil olleHKe

Oobuiee Konruuecmeo HAOPAHHBIX OANN08 Axademuueckasn oueHka
240-290 3 (YIOBJIETBOPHUTEIHHO)
291-350 4 (xoporio)
351-400 5 (OTJIMYHO)

v/, f'f'
®UO npermnoraBareis: “//}{¥})~ Kanauesa C.U.

4
VYTBepxkaeHo Ha 3acenanuu kKagenpsl « 17 » 5 2017 r. Ilpotokoa Ne 9

il

3aB. xadeapoii bf { Maiiep B.P.




MUHUCTEPCTBO HAYKHU U BBICLIIEI'O OBPA30OBAHUA P®
DedepanbHoe 2ocyoapcmeenHoe O100AHcemHoe 00pa308ameibHoe YupercoeHue
BBICIIIETO 00pa30BaHUs
Kpacnospckuti cocyoapcmeennwiii nedazocuyeckuil yHusepcumem
um. B.Il. Acmaghvesa

HNucTuTyT MaTeMaTuku, GU3uku, HHPOPMATHKU

Kadenpa-pazpaborumk: anreOpbl, reOMETPUN U METOJAMKHU UX MPEMOTaBaAHUS

YTBEPXJIEHO OAOBPEHO
Ha 3ace/laHnuu Kadeapbl Ha 3aCeJaHUM HayYHO-METOJINYECKOTO COBETA
[Tpotokon Ne 9 CHEeUaIbHOCTH (HAMIPaBJICHUS TOJITOTOBKH)

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

oT «3» mag 201
3aB. kap. AT'uMIT

/

W/

®OH/I OHEHOYHBIX CPEJICTB
Jyst mpoBeieHUsT TEKYIIETO KOHTPOJIS U TPOMEKYyTOUYHOM aTTeCTAINH
OO0y4aromuxcs 1Mo AUCHUILIHE

AJI'EBPA U TEOMETPUSA

Hampasnenue noarorosku: 44.03.01 [lenaroruyeckoe oOpazoBaHue

Hampasnennocts (mpoduiib) 06pa3oBaTeibHON porpammbl Dusmnka
KBamudukanus (crenens): 6akanaBp
dopma oOydeHUs: OUHAas

npenoagaBaHrud

s
CocraBuTens: % /{ /[ Kanauesa C.U., noueHt kadeapsl anredpbl, FreOMETPUH U METOJAUKHU UX
7
7
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IKCIIEPTHOE 3AKIIOYEHUE HA ®OH OHEHOYHbLIX CPEACTB

[IpeacraBineHHsld  (QOHJ  OLIEHOYHBIX  CPEACTB  JJIA  TEKylled U
IPOMEKYTOUHOM aTTecTalu cooTBeTcTByeT TpeboBanusm PIOC BO wu
npodeccuonanbHbiM ctanaaptam llegaror (mpodeccuonanbHas IesSTENBLHOCTh B
cdepe TOMKOIFHOT0, HauadbHOTO OOIIET0, OCHOBHOTO OOIIET0, CPEAHETr0 00IIero
oOpa3oBaHusi) (BOCIHTATENb, YYUTENb), YTBEPKICHHBIM IpHKa3oM MuHTpyna
Poccum ot 18.10.2013 N 544H.

[Ipennaraembie (GopMbl W CpeacTBAa aTTECTAllMM aJ€KBAaTHBI LENsAM U
3alayaM  peaju3aiiy  OCHOBHOM  mpod)ecCHOHANbHOW  00pa3oBaTebHOMN
nporpamMmbl o HampaBiieHuio  moarotoBku  44.04.01  Ilemaroruueckoe
oOpaszoBaHue, HaNPaBIECHHOCTh (Mpoduiib) 00pa3zoBaTEILHON MpOrpaMMbl PU3HKA,
KBaM(puKaus (CTerneHp): 6akanaBp, GopMa 00OyUeHUs: OUHasl.

OueHoYHbIE CPEACTBA U KPUTEPUU OIICHUBAHUSA MPECTABICHBI B IOJIHOM
o0beme. DOpMBI OLIEHOYHBIX CPEJCTB, BKJIIOUEHHBIX B IMPEACTABICHHBIA (OHL,
OTBEYAIOT OCHOBHBIM mpuHIMNAM QopmupoBanuss POC, yCTaHOBJIEHHBIX B
[Tonoxxenun o QopmMupoBaHUM (QOHJA OLEHOYHBIX CPEACTB MJIs TEKYIIEro
KOHTPOJISl YCIIEBA€MOCTH, MPOMEKYTOUYHOM U MTOrOBOM (TOCYIapCTBEHHOM
UTOTOBOM) arTecTauu OO0yyarolmuxcs M0 00pa3oBaTeIbHbIM IPOrpaMMaM
BBICIIEr0 00pa30BaHus — IIporpaMmMaM OakajaBpuara, IporpaMmam CHelualnuTeTa,
IporpaMmaM MarucTparypsl, IIporpaMMaM MOJArOTOBKH HAay4YHO-NIEIArOrMYecKux
KaJIpOB B acnupaHType — B (enepanbHOM TOCYAApPCTBEHHOM OIOIKETHOM
o0pa3oBaTeNbHOM  YYpPEXJACHUU BbicHiero oOpasoBanus  «KpacHospckuit
roCyJapCTBeHHbIA menarornyeckuii  yHuBepcutrer wum. B.IL.  ActadbeBay,
YTBEPKJIEHHOTO TIprKa3oM pekropa Ne 297 (m) ot 28.04.2018.

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

DkcnepT-padboToaaTeb,
nupexktop MAOY rumuasust Nel4

«OKOHOMHKH, YIIPABJICHHUS U TIPABaA» lynsax H.B.

27.04.2018



1. Ha3nauyenue ¢oHIa OLIEHOYHBIX CPEACTB
1.1. Heabrw co3ganmsas DOOC pucummanebl «MaTeMaTHUKa» SIBISCTCS

YCTAaHOBJICHHME  COOTBETCTBUSI ~ yYEOHBIX  JIOCTHKEHUN  3allJIJaHUPOBAHHBIM
pesynpTaTaM  OOydYeHHs] ©  TpPeOOBaHUSM OCHOBHOW  MpodheCCHOHATBHON
o0Opa3oBaTeabHO MPOrpaMMbl, pabodei MporpaMMbl TUCIUTLTAHBI.

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

— KOHTPOJb U YNPABJICHUE MPOLECCOM MNPUOOPETEHUSI CTYyACHTAMU

HEOOXOUMBIX 3HAHUN, YMEHUH, HaBBIKOB U YPOBHS CHOPMUPOBAHHOCTH

komneTeHuu, ompeneneHHbix GI'OC BO no paHHOMYy HampaBICHUIO

MMOATOTOBKH;

— o0OecrieueHWe COOTBETCTBUSI  pE3yJbTaTOB OOyYEeHHS  3ajadam

Oynymieit mpodeccuoHanbHON AESTEILHOCTH 4YE€pe3 COBEPIICHCTBOBAHUE

TPaJAUIIMOHHBIX ¥ BHEJIPEHUE WHHOBAIMOHHBIX METOAOB OOyYEHHS B

00pa3oBaTeILHBIN MTPOIIECC.

1.3. ®OC pa3zpaboTaH Ha OCHOBAHHUH HOPMATUBHBIX JOKYMEHTOB:

- (eepalIbHOTO TOCYIAPCTBEHHOTO0 00Pa30BaTEIBLHOTO CTaHIapTa BBICIIIETO
oOpazoBanmst 1o HampaiaeHuto ToarotoBku 44.03.01 Ilemarormueckoe
oOpa3zoBaHue

- o0Opa3oBarenpHOI MPOrpaMMBbl BBICIIIET0 00pa30BaHus MO0 HAIMIPABJICHUIO
noarotoBku 44.03.01 [Tenarornyeckoe oOpazoBaHue

- Tlonoxenuss o ¢dopmupoBanuu (OHAA OICHOYHBIX CPEIACTB IS
TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH, MPOMEKYTOUHOM W HMTOTOBOM aTTECTallUU
oOyyarommxcsi Mo oOpa3oBaTebHBIM IIpOrpaMMaM BBICHIETO0 OOpa3oBaHUs —
nporpammam 0OakanaBpuata B (eAepaTbHOM TOCYAAPCTBEHHOM OOJIKETHOM
o0pa3oBaTeILHOM  YUPEXKJICHHM  BbIcliero oOpaszoBanus  «KpacHosipckuii
roCyJapCTBeHHBIA menarorndeckuii yauBepcuteT uMm. B.II. AcradneBa» u ero

bunuanax.



2. IlepeyeHb KOMIETEHUMH ¢ YKa3aHUeM 3TanoB uxX GopMHPOBaHHS B
npoiuecce N3y4eHus IMCUUILINHBI
OK-4 criocoOHOCTBIO K KOMMYHHUKAIIUU B YCTHOM M MMCbMEHHOM (popmax Ha
PYCCKOM M MIHOCTPAHHOM SI3bIKax /I PEIICHHS 3a]]a4 MEKITMYHOCTHOTO U
MEXKKYJIBTYPHOTO B3aUMOICHCTBUS
OK-5 cnocobGHOCThIO paboTaTh B KOMAaHJE, TOJEPAHTHO BOCHPHUHHMATH
COLIMAJIbHBIE, KYJIbTYPHBIC U TMYHOCTHBIEC PA3IUYMS
OK-6 crtocoOHOCTBIO K CAaMOOPTaHU3AIUN U CAaMOOOPa30BaAHUIO
OIIK-1 roTOBHOCTBIO CO3HAaBaTh COLMUAIbHYIO 3HAYMMOCTh CBOEH Oymymiei
npodeccuu, o0iagaTh MOTUBALMENd K OCYIIECTBICHUIO MPO(EeCcCHOHATBLHON
JESITEIBHOCTH
OIIK-2 ciocoGHOCTBIO OCYIIECTBIATH OOYUEHHE, BOCIIUTAHUE U PA3BUTHE C
Y4ETOM COIMAIbHBIX, BO3PACTHBIX, ICUXO(PU3NISCKUX U WHANBUIYATbHBIX
0COOEHHOCTEM, B TOM YHCIIe 0COOBIX 00pa30BaTENbHBIX MOTPEOHOCTEN
0OyJaromuxcs
OIIK-5 BnasgeHreM OCHOBaMH MPOPECCUOHAIBHON ATUKU U PEUYEBOU KYJIbTYPbI
ITK-4 ciocoOHOCTHIO HCTOIB30BaTh BO3MOXHOCTH 00pa30BaTeIbHOM Cpeibl s
JOCTHKEHHS TMYHOCTHBIX, METAITPEIMETHBIX U MPEAMETHBIX PE3yJIbTaTOB
oOyueHus 1 o0ecreueHns KauecTBa yueOHO-BOCIIUTATEIHHOTO TIpoliecca
CpeICTBaMH MPENO0/IaBae€MOro y4eOHOro nmpeamera
ITK-6 roTOBHOCTBIO K B3aMMO/ICHCTBHIO C YYaCTHUKAMH 00pa30BaTEIIHHOTO

nporiecca

2.2. dranbl (GOPMUPOBAHNS U OLIEHUBAHUS KOMIIeTEeHIIHIA

Komme Oran Jucuunimnuel, Tun koHTpOJIA OrneHOYHOE CPENCTBO/
TEHI | OpMHUPOBaHUS NIPAaKTUKH, KNMBsI
b KOMIIETEHIINH Y4acTBYIOLIHUE B Howmep ®dopma
dbopMupoBaHUU
KOMIIETEHIINH
OK-4 |opueHtupoBouH |[MH(pOpMaTUKa (PHU3MKA,|TEeKyIIUN 4.1-4.8 KOHTPOJIbHAS
OK-5 |piit MaTeMaTHKa KOHTPOJIb pabora,
OK-6 WHIMBUTyJTbH
0 JOMalIHee




3a7aHue

KOTHUTUBHBIA  |pU3MKa, MAaTEeMaTHKAa  |TEeKYIIUH 4.1-4.8 KOHTPOJIbHAS
KOHTPOJIIb paborta,
WHAUBHUIYaJIbH
0  JIOMalIHee
3a/laHue
Mpakcuojoruye |anredpa, ¢dbusuka,|mpomexxyrounas |1, 2,3 9K3aMeH,
CKUH uH(pOpPMAaLMOHHAS aTTecTauus KOJIJIOKBHYM
KyJbTypa, MaTeMaTHKa
pednekcuBHO- |anredpa, ¢dusmka, | mpomexyrounas |1, 2,3 IK3aMEH,
OLICHOYHBII uH(pOpMalMOHHAs aTTecTanus KOJUTOKBUYM
KYJIbTypa, MaTeMaTHKa

OIIK- |opuenTupoBouH |[lemarornka  BhICIICH | TEKYIIUN 4.1-4.8 KOHTPOJIbHAS

1 BIN MIKOJIBI,  TICUXOJIOTHS, [KOHTPOJIb pabora,

OIIK- MaTemaTtuka, (usuka, WHAUBHUIYaJIbH

2 MaTeMaTHKa 0  JOMaliIHee
3a/laHue

KoruuTuBHblM  |[lemarornka  BeICIIEH |TEKYyILUA 4.1-4.8 KOHTPOJIbHAS
IIKOJIbI,  TICUXOJIOTHS, |KOHTPOJIb paborta,
MaTeMaTHKa, (pru3uka WH/IMBUYaIbH
0  JOMariHee
3aJlaHKe
npakcuonorude |[lemarornka  BwIcIei [mpomexxyTouHasd |1, 2, 3 JK3aMeEH,
CKUH MIKOJIBI,  TICUXOJIOTHS, |aTTECTAIUS KOJIJIOKBHYM
MaTemaruka, (usuka,
MaTeMaTHKa
pednexcuBHo- |[lemaroruka  BeIcuiel |mpomexyTouHas (1, 2, 3 9K3aMeEH,
OLIEHOYHBIH IIKOJIBI,  TICUXOJIOTHS, |aTTeCTAUs KOJIJIOKBHYM
MaTeMaTHKa, pu3nKa
OIIK- |opuentupoBouH |[lemarorunka  BbICIIEH |TEKyIINUN 4.1-4.8 KOHTPOJIbHAS
5 I} MIKOJIBI,  TICHUXOJIOTHS, [KOHTPOJIb pabora,
MaTeMaTHKa, (pru3nKa WH/IMBUYaTbH
0  JIOMalIHee
3aJIaHKe
KorHuTuBHbIM  |[lemarornka  BeICIIEH | TEKYyIIUA 4.1-4.8 KOHTPOJIbHAS
IIKOJIBI,  TICUXOJIOTHS, [KOHTPOJIb paborta,
MaTeMaTHKa, pu3mka WHAUBHUIYaJIbH
0  JIOMamrHee
3aJlaHKe
npakcuosiornue (Ilemarormka  BeIcuIel |mpomexxyTouHas |1, 2,3 9K3aMeEH,
CKUH IIKOJIBI,  TICUXOJIOTHS, |aTTeCTAIUs KOJJIOKBHYM
MaTeMaTHKa, Pu3HKa
peduexcuBHo- |[lemarormka  BeIcmIei |mpomexyTodHas (1, 2, 3 JK3aMeH,
OLIEHOYHBIH MIKOJIBI,  TICUXOJIOTHS, |aTTeCTalus KOJIJIOKBHYM
MaTeMaTukKa, Gu3nKa

[1K-4 |opuentupoBouH ([lemaroruka  BBICIIEH | TEKYIIMHA 4.1-4.8 KOHTPOJIbHAS

[TIK-6 |br1it IIKOJBI,  TICHXOJIOTHS, | KOHTPOJIb pabora,

[1K-7 MaTeMaTHKa, pru3uka WHIUBHUIYaJIbH
0  JIOMamrHee
3aJjaHKe

KorHuTuBHbIN  |[lemarornka  BeICIIEH |TEKYyIIUA 4.1-4.8 KOHTpPOJIbHAS




IIKOJIBI,  TICUXOJIOTHS, |KOHTPOJIb pabora,
MaTeMaTHKa, (pru3uKa WH/IMBUYaTbH
0  JOMarrHee
3aJlaHKe
npakcuonornde |[lemarornka  BwIcHICH [mpomexxyTouHas |1, 2, 3 9K3aMeH,
CKUH IIKOJIBI,  TICUXOJIOTHS, |aTTECTAIUS KOJIJIOKBHYM
MaTeMaruka, pusuka
pednexkcuBHo- |Ilemarormka  BbICHICH |mpomexyTouHas |1, 2, 3 9K3aMeH,
OIICHOYHBIT IIKOJIBI,  TICUXOJIOTHS, |aTTeCTaIUs KOJUTOKBUYM
MaTeMaTHKa, Pru3uKa

3. ®oH/ OLIEHOYHBIX CpeacTB NJidd HpOMe)l(yTOqHOﬁ arTrecranmmu

3.1. (DOHI[BI OIOCHOYHLIX CPCACTB BKIIOYACT BOIIPOCKHI K 3a4CTY.

3.2. O1ieHOYHBIE CpEeJICTBA

3.2.1. Ouenounoe cpenctao 1

Kpurepuu olieHHBaHUs MO OLIEHOYHOMY CpencTBY 1

dopmupye
MBIC
KOMIIETEHII
nn

Bricokuit ypoBeHb

IIpoBUHYTHIN ypPOBEHb

ba30BbIi1 ypoBEeHB

c(OpMHPOBAHHOCTH c(OPMHPOBAHHOCTH c(OpMHUPOBAHHOCTH
KOMIIETEHITN I KOMIIETEHITNH KOMIIETEHIIN I
(87 - 100 6amoB) (73 - 86 GamoB) (60 - 72 6ammoB)*
OTIIMYHO/3aYTEHO XOpOI110/3a4TEHO YAOBJIETBOPUTEIILHO/3aUT

CHO




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

CryneHt cBOOOIHO
BIIQZICET TEOPETUUYECKUM
MaTepUaIoM,

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

3ajad, MOHUMAET
Ba)KHOCTb IIOUCKa
pereHus
MHHOBAIL[MOHHBIX 33Ja4 U
HOBBIX 3P PEKTUBHBIX
peLIeHU TPaAULMOHHBIX
3a/1a4 B chepe
KOMIIETEHIHH Ui
YCHEWHOCTH  Oyaymein
npodeccuun u
KapbepHOTO pocra,
CTpEMHTCS K
IPUOOPETEHUIO  OMbITa
peuieHus 3a1ad B cdepe
KOMITETEHIIHH.

Crynent BJIAJICET
OCHOBHBIMHM  3HaHUSIMH,
YMEHHUSIMH M HaBBIKaMH,
crocobamu

NEeSTeTbHOCTH B cdepe
KOMIIETEHIIMH U OMBITOM
ero MPUMEHCHHUS, 3HAeT

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 peIICHUI
OCHOBHBIX 33734 B cdepe

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

3 (PEKTUBHBIX peIICHUI
OCHOBHBIX 3aJ71a4 B cepe
KOMIIETECHIIU .

Crynent
MUHUMAJIBHO
HEOOX0IMMBIM HabopoM
3HAHUM, yMEHUH U
HAaBBIKOB, CII0CO00B
NesTeNIbHOCTH B cepe
KOMIICTCHITHH, 3HaeT
OCHOBHBIE METO/IbI,
CrocoObl 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 TTpH
HATHYUU 3aJIaHHBIX
TUTIOBBIX YCIIOBUH,
MIOHUMAET
HEOOXOJUMOCTh TOMCKa
penIeHus OCHOBHBIX
3a/1a4 B chepe
KOMIIETEHIIMI JJIsI CBOEH
Oynyieit
npodecCHOHATEHON
NESTeNbHOCTH.

BJIajeeT

*Menee 60 6a/m10B — KOMIETEHIIUS HE ChOPMUPOBaHA

4. @oH/ OLIEHOYHBIX CPEACTB ISl TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH

4.1.

dDoHIbBI

OLICHOYHBIX

CpPEICTB.

Copepxart

BAPUAHTHI

ayAUTOPHBIX

KOHTPOJIbHBIX PabOT, WMHIMWBHIYAJbHBIX JOMAIHUX 3aJaHHi, Ja00paTOPHBIX

pabor.

4.2.1. Kputepuu oIleHUBaHUSI CM. B TEXHOJIOIMYECKON KapTe pelTuHra B paboueit

nporpaMme JUCHUIIIMHBL

Ouenounsie cpeacta 4.1 u 4.2

Kpurepun onennBanus

KommgectBo
0ayToB (BKJIA]
B PEUTHHT)




BrimosHeHs!l Bce 3a1aHusl KOHTPOJIBHOM paboThl, 00yJaromuiicss onupaics Ha
TEOPETUYECKHUE 3HAHNSI U YMEHHsI PEIIATh UCCIIE0BATEIbCKHAE 3aJaUH.

Jloruuecku BEpHO BHICTPAMBAET PEILICHUE 3a]1a4.

ApryMeHTHpYeT pe3yibTaT, IPOBEPsIeT BEPHOCTh HAWJCHHOTO PEIICHHsS 3a1ad
KOHTPOJIBHOH paboThI

RN (P O

Bri6upaeT Hanbosiee palliOHAJIbHBIN X011 PellIeHUs

MaxkcuManbHbIA 0ajLt 10

5. Y4yeOHo-MeTOoauuYeckoe W HMHpoOpMANUOHHOEe obOecneyeHue (POHI0B
OILIEHOYHBIX CPEe/ICTB
1. «Anrebpa», ActaxoBa E.T., Tumodeenko I'.B., Jlateianiena JI.I'.
2. «JIuneitnas anredpa, yacts 1», Jlapun C.B.
3. «JIuneiinas anredpa, yacts 2», Jlapun C.B.

4. Jlexumu 1o reoMetpun: yueoHoe nocodue. Y.1, Anumenko C. A.

6. OueHo4HbIe cpeacTBa (KOHTPOJIbHO-U3MEPUTEIbHbIC MATEPHUAJIbI)

Ouenounoe cpeacrso 1.
Bonpocekl K KOJIJIOKBUYMY

1. Onpenenexnue
MaTpHllbl, IeHCTBUS Ha/l MAaTPUIIAMHU — [IPABUJIA BBITIOJIHEHUS, IPUMEPHI U CBOMCTBA.
2. Onpenenurenu 2-ro

U 3-TO TOpPSIAKOB - TIpaBWJIa BBIYHMCICHUS, MpPUMEphl. PelieHue cucTeMbl JTUHEHHBIX
ypaBHeHui MeroaoM Kpamepa.

3. Omnpenenurensb
MAaTpUIlbl - ONpPEICIICHUE. CaoiictBa ompeaenureneii. BpraucieHue omnpeneauTes
MPUBEJEHUEM K TPEYTOJIbHOMY BHy C IOMOIIBIO CBOMCTB OMPEAEIIUTEIIS.

4. MuHop  21€MeHTa
MaTpullbl, anredpamdeckoe ponoimHeHHe. Crmoco0 BBYMCICHUS OMNpeaenuTesae N-ro
MOPsIKA C TIOMOIIBIO aNreOpanyecKux JTOTMOTHEHUI.

5. OOpatHasi MaTpulla — OIpPEICICHHE, CIOCO0 BBIYUCICHUS, TPUMEP BBIYUCICHHUS.
MatpuuHsle ypaBHEeHUSI. MaTpUUHBII c1OCO0 pelIeHUs] CHCTEMbI TUHEHHBIX YPAaBHEHUH.

6. CucreMbl TMHENHBIX
yYpaBHEHUMW: OMpeaeieHue, pelieHne, Kiaccupukanus 1O KOJUYECTBY PEIICHHMH,
sIIeMEHTapHbIe npeoOpa3oBanus. CTynmeHuaTas cucTeMa JIMHEHHBIX ypaBHEHUH. Perenne u
MCCJIeI0BAHNE CUCTEMbI JTUHEHHBIX ypaBHEHUN MeTo10M ["aycca.

7. Apudmernueckuit
N-MEpHBI BEKTOp — OMNpeleleHrne, OIepaluu, CBOoWcTBAa. Apudmernyeckoe N-mMepHOE
BEKTOPHOE MPOCTPAHCTBO, MOAMPOCTPAaHCTBO. JIMHEHAs KOMOUHAIM BEKTOPOB. [Ipumepsr
BBIYMCJICHHS JIMHEHHOW KOMOWHAIIHH.

8. Jluneitno 3aBucHMas
Y JJMHEWHO HE3aBUCHUMAasi CUCTEMbI BEKTOPOB, OCHOBHBIE CBOMCTBA JIMHEMHOMN 3aBUCHMOCTH.




10.

OcHOBHass TeopeMa

O JUHEWNHOM 3aBUCUMOCTH U CJIEJICTBUA U3 HEE.

basuc u panr cucremsl BekTopoB. Haxoxxaenue panra u 6a3uca CUCTEMbI BEKTOPOB.

OueHouyHoe cpeacTBo 2.
Bonpocsl k 3x3ameny (MoayJu 1-3)

1.

oo

10.

11.

12.

13.

14.

Cucrembl JIMHEHHBIX ypaBHEHMI: OINpEAEICHUE, pelleHne, Kiaccuukanus 1o
KOJIMYECTBY PELICHUM, PAaBHOCHUJIBHBIE CHUCTEMbI JIMHEHHBIX YPABHCHHMH, 3JIEMEHTAPHBIC
npeoOpa3zoBanus. (CTyneHuarass cUCTeMa JIMHEHHBIX ypaBHeHUU. Peimienue u
HCCIICIOBAHME CHCTEMbl JIMHEHHBIX ypaBHeHMH wmerogom laycca. Marpuna,
pacliMpeHHass MaTpUlla CHUCTEMBl JIMHEWHBIX YpaBHEHHW. PelneHue HeonpeneneHHOU
CHCTEMBI JINHENHBIX YpaBHeHUM. [Ipumepsl.

ApudmeTnueckoe n-MEpHOE BEKTOPHOE IIPOCTPAHCTBO, CBOMCTBA OINEpalui ¢
JI0Ka3aTeNIbCTBOM, IIPUMEPBI C I0KA3aTEIbCTBOM.

Jluneitnass koMmOuHanusi BeKTOpOB. JIMHENHHO 3aBuUcuMMas U JIMHEHHO HE3aBUCHMas
CUCTEMBI BEKTOPOB, OCHOBHBIE CBOMCTBA JIMHEHHOW 3aBUCUMOCTU C JOKa3aTEIIbCTBOM,
IIPUMEPBI HA ONPEIEICHUE JIMHEMHON 3aBUCUMOCTH CUCTEM BEKTOPOB.

OcHoBHasi Teopema O JIMHEMHON 3aBUCHUMOCTH W CIEACTBHsS U3 Hee. basuc m panr
cucTembl BeKTOpoB. Teopema o cyliecTBoBaHUU Oa3uca B CUCTEME BEKTOPOB.

Martpuua, nelicTBus HaJ MaTpUILIAMM, CBOMCTBA ONEPALIU.

OOpartHas Matpuua. MaTpuuHble ypaBHEHHs. MaTpUUHbIN CHOCOO pEIIEHHS] CHCTEMBbI
JMHEUHBIX YPaBHEHUU, IPUMED.

Onpenenurens Marpunbl. Onpeaenutenu 2-ro U 3-ro NopsakoB. Pemienue cucteMbl
JUHENHBIX ypaBHeHUH MeTogoM Kpamepa, mpumep.

Onpenenurens n-ro MNOpsAJAKa, CBOMCTBA ONpENENUTENEH C  JOKa3aTelbCTBOM,
BBIUNCJICHUE TPUBEACHUEM K TPEYTOJIbHOMY BUAY.

[TonsiTue MuHOpa W anreOpandyeckoro JOMOJIHEHUS JJeMEHTa. BbluncneHue
ofpenenuTeNneil C MOMOIIbIO anredpandyeckux JOMOJHEHUH 3JIEMEHTOB CTPOKHM WM
cronbna.

[TonsTHe MHUMOM €QUHUIBI M HEOO0XOAMMOCTh ee BBeAeHus. CTeneHHu MHHMOM
equaunbl.  KomruiekcHele duucna B - anreOpanueckoit  ¢opme. [leiictBus Han
KOMILJIEKCHBIMH YHCJIaMH B airedpanueckoi (hopme, CBOMCTBa onepanuil.
['eomeTprueckass HMHTEpHpeTalns KOMIUIEKCHBIX YHCEN, MOAYJb M  apryMEHT
KOMILIEKCHOTO 4Mcia. TpuroHoMmerpudeckas popma xomriiekcHoro uucna. Ilepexon u3
anredpandyeckoi (OpMbl B TPUTOHOMETPUYECKYIDO MU U3 TPUTOHOMETPUYECKOH B
areOpanvecKyro.

ConpsikeHHble KOMIUIEKCHbIE yuciia. CBOMCTBa CONPSKEHHBIX KOMIUIEKCHBIX YHCEI.
Pemenune kBanpaTHBIX ypaBHEHUN BO MHOYKECTBE KOMILJIEKCHBIX YHCEN. Y MHOXKEHHUE U
JIeIeHNe KOMIUIEKCHBIX 4YHMCel B TpUroHoMeTpuueckoil ¢opme (dhopmynsl ¢
nokazarenbcTBoM). @opmyna Myaspa, IpuMepBl.

Kopuu u3 kommekcHoro uncia. Teopema O CylIecTBOBaHUU U KOJUYECTBE KOpHEH U3
KOMILJIEKCHOTO yncia. M300paxeHne KOMIUIEKCHBIX KOpHEH Ha OKPYKHOCTH.

Kopuun u3 enununbl. Teopema O CymeCTBOBAaHUM M KOJMYECTBE KOPHEW W3 €IUHMIIBI.
N300pakeHre KOpHEH U3 eIMHUIIBI HAa €AMHUYHOM OKpy>KHOCTH. Teopema o cymme Bcex
KOpHEH U3 equHUIIbI (0€3 10Ka3aTenbCTBA).



OueHo4Hoe cpeacTBo 3.
Bonpochl k 3k3amMeHy (MoayJib 4)

YpaBHeHuHe NpSIMOiIl Ha TJIOCKOCTH
VYpaBHeHUE NMPSIMOH Yepe3 ABE TOUKH.

CoNoO~WNE

10 HopmanbsHOe ypaBHEHHE TPSMOI.
11. HopmanbHOE ypaBHEHHUE TUIOCKOCTH.

I'eomeTprueckue BEKTOPHI U IEHCTBUS HaJl HUMHU.

CkansipHOE IPOU3BENECHUE BEKTOPOB, ONPEIEICHUE, CBOMCTBA.
BexTopHOe npon3BeeHIe BEKTOPOB, ONPEAEICHUS, CBONCTBA.
BriBoz (hopMyIibl BEKTOPHOTO MPOU3BEACHHS YePe3 KOOPAUHATHI.
CMemanHOe IPOU3BEIEHHUE, ONIPEICIICHUE, CBONCTBA.
I'eomeTpryeckuil CMBICI CMELIAHHOTO IPOU3BENCHNS BEKTOPOB

VYpaBHeHue MPsAMOii ¢ HOpMaNbHBIM BeKTOpoM N.

12. YpaBHEHUE TUIOCKOCTH ¢ HOPMAIBHBIM BEKTOPOM.

13. Oburee ypaBHEHHE MIIOCKOCTH.
14. PaccrostHuE OT TOYKH JIO MPSMOU B R2,

OuenouvHoe cpeacrso 4.1
KounrpouabHas padora Nel.l

Bapuant 1 K.P.-1
1) Pewuth cHCTEMY TpeMsl CIIOCOOAMH: METOIOM
Taycca, metogom Kpamepa, MAaTpUYHBIM METOIOM:

2% + X, +3%, =7 X +X+%X =0

Bapunant 2 K.P.-1
1) PenThb cucteMy TpeMs CIOcOOaMU: METOIOM
I'aycca, metoiom Kpamepa, MaTpHuHBIM METO/IOM:

2% — X, +3X; = -4 X+ X, +X; =0

) 12, +3%, + X, =1 6) 12% - 3%, +4%, =0 | ¥ Ix+3%-x =11 0 Jax —3x,+4x,=0
3% +2X%, + X, =6 4x, —11x, +10x, =0 X, — 2%, + 2%, = =7 10x, —11x, +4x, =0
2) Jlnst MaTpuilbl A BBIYHUCIUTH ONPEACIUTEND ABYMS 2) Jinst MaTpHIBl A BEIYMCIUTh ONPEAEINTEND ABYMSI
6 2 -10 4 31 23
crioco0am. 5 7 _4 1 CIoco0amm. 4 -1 2 4
A= A=
2 4 -2 -6 1 -111
3 0 -5 4 4 -1 2 5
Bapuanr 3 K.P.-1 Bapuanr 4 K.P.-1

1) Pemuth CHCTEMY TpEMsI CTIOCOOaMH: METOIOM

I'aycca, metoiom Kpamepa, MaTpiyHBIM METOIOM:
X +4X, —X; =6

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

2) Jnist MaTpuis A BBIYHCIATD ONPEICIUTEND ABYMS

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

1 8 2 -3

criocodamm. 3 .20 4
Als 3 7 1

3 2 7 2

1) PemnThb cucteMy Tpems COCOOAMU: METOIOM
I'aycca, metogom Kpamepa, MaTpHIHBIM METOIOM:

3%, — 2%, +4x, =21 3%, + X, + 2%, =0
Q) 13y 44X, — 2% =9 0 {—X +2%, +3%, =0
2%, — 2%, — 2%, =10 —5% +3X, +4%x;=0

2) Anst MaTpHLBI A BBIYHCIUTE ONPEICTUTENb IBYMSI

5 -3 7 -1

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

3 -2 9 4




Bapnant S K.P.-1
1) Pemnth cHCTEMY TpeMsl CTOCOOaMH: METOJIOM
laycca, metogom Kpamepa, MATPHYHBIM METOIOM:

2X — X, +2X%, =0

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

X +X,+2X, =4

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

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

X, — X, — 2%, =0

2) [nst MaTpuLbl A BRIYHUCITATH ONPEICTUTENb ABYMSI

Bapnant 6 K.P.-1
1) PenThb cucteMy TpeMs COCOOaMU: METOAOM
I'aycca, merogoM Kpamepa, MaTpu4HbIM METOAOM:

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

2) Inst MaTPHIBI A BBIYMCIUTD ONPEICTIUTEND ABYMSI

0 41 1 2 -1 2 0
crocodamu.
-4 21 criocodamu.
A 3 3 4 1 2
0 12-2 2 .10 1
1 3 4 -3 1 2 3 _2
Bapuant 7 K.P.-1 Bapnant 8 K.P.-1

1) Pemuth CHCTEMY TPEMsI CITIOCOOaMH: METOIIOM
T'aycca, metogom Kpamepa, MaTpudHBIM METOOM:

2%, — X, =3%,; =0 2X, + X, +3X; =0

0 -
) 16X, —2X, +4x, =0

X, +3X, +4x, =0

a) 13X, +4X, +2X, =1
X, +5X, + X3 =-3

2) [1nst MaTpunbl A BBIYUCITATH ONPEICIUTENb ABYMS

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

3%, + X, + Xy =—4 4%, — X, =-6
a) 1-3x +5X, +6X, =36 0) i3x +2x, +5, =—14
X, —4X, —2X; =-19 X, —3X, +4x%, =19

2) nst MaTPHIBI A BBIYMCIUTE ONPEICTUTENb IBYMsI

3 5 3 2 27 2 1
crocodamu. crnocobamu.
2 4 1 0 11 -1 0
A= A=
1 -2 2 1 34 0 2
5 1 -2 4 05 -1 -3
Bapuaut 9 K.P.-1 Bapuanr 10 K.P.-1

1) Pemmth cucTeMy TpeMs Cioco0aMH: METOOM
I'aycca, meronom Kpamepa, MaTpHIHBIM METOIOM:

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

X +X+%X=0

1) PenTh cucteMy TpeMs CIOCOOaMU: METOIOM
I'aycca, metoiom Kpamepa, MaTpHuHBIM METOJIOM:

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

2) Jlyist MaTpuIbl A BBIYHUCIUTH OIPEASIUTEND ABYMSI

) X +3x%, — X, =11
X, — 2%, + 2%, =—7

2% =3%, + 4%, =0 croco6amu. 1o
3 2 1 -1
4x, —11x, +10x, =0 =1 2 -1 3
2) Jlnst MaTpUIBL A BEIYUCIMTE ONPEIETUTEND IBYMS 4 0 1 2
(1 1 -2 QO
Bapuanr 11, |3 6 -2 5 K.P.-1 | Bapuanr 12 K.P.-1

1) Peruuth cuctesry @pefist cHQco6aMu: MeTOHOM
laycca, metogomXKmmepa, MJTPHYHBIM METOJIOM:

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

X +3X, +2X%; =0
6) J2x, — X, +3%, =0
3% —5X, +4x%, =0

2) Jnist MaTpuis A BBIYHCIHTD ONPEICIUTEND ABYMS

31 23

crioco0amm. 4 -1 2 2
A=

1 -111

4 -1 2 5

1) PemnThb cucteMy Tpems CoCOOAMU: METOIO0M
I'aycca, metogom Kpamepa, MaTpHdHBIM METOIOM:

3%, —2X, + 4%, =21 33X + X%, +2%,=0
) 43x, +4X, = 2%, =9 0) J_x +2x, +3x,=0
2%, — 2X, — 2%, =10 —=5X, +3X, +4X, =0

2) st MaTpHIB! A BBIYHCIUTD OTPEIEITUTEND IBYMSI

1 8 2 -3

criocodamu. 3 .20 4
Als 3 7 1

3 2 7 2




Bapuant 13 K.P.-1
1) Pemnth cHCTEMY TpeMsi CIOCOOaMH: METOJ0OM
laycca, metogom Kpamepa, MAaTpHIHBIM METOIOM:

2X, — X, + 2%, =0 2X, +5X, + 3%, =0

Bapnant 14 K.P.-1
1) PenThb cucteMy TpeMs CrocoO0aMu: METOAOM
Taycca, metogom Kpamepa, MaTpHIHBIM METOIOM:

2% — X, —3%; =—9 3% —3X, +2%X; =2

) JAX + X, +4%, =6 0) J4x +6X, +2%, =0 X +5% + % =20 A% 5%, + 2% =1
3%, +4x, +2x%, =15 X, — 2X =5
X, + X, + 2%, =4 X, — X, —2X%; =0 NHAG T toTe
2) Inst MaTPHIBI A BBIYHCIUTD ONPEICTUTENb IBYMSI
2) itst MaTpHIBl A BBIYHCIUTD ONPEICIUTENb ABYMS 0 41 1
5 37 -1 crnoco6amu.
croco6amu. 3 2 0 2 aAl|74 21 3
A= 0 1 2 -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) Pemmth cucTeMy Tpems CIoco0aMH: METOJOM
I'aycca, meronom Kpamepa, MaTpHIHBIM METOIOM:

2%, — X, = 3%, =0 2X, + X, +3X, =0
a) 13X, +4x, +2x, =1 6X, —2X, +4X, =0
X; +5X, + X; =3

6)
X, +3X, +4%, =0

2) JInst Matpuilbl A BBIYHUCIUTH ONPEACIUTEND ABYMsI

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

2 -12 0 X, —3X, +4x; =-19
criocobamu. 3 4 1 2
A= 2) nst MaTpHLBl A BEIYHCIUTE ONPEICTUTENb IBYMS
2 -1 0 1 3 5 3 2
1 2 3 -2 criocobamL. N > 4 1 0
11 -2 2 1
5 1 -2 4
OueHo4vHoe cpeacTno 4.2
KourpouabHas padora Nel.2
Bapuant 1 Konumponwvnas paboma - 1.2 Bapuanr 2 Konmponvnas paboma -
1. 1) Haittu 06a3mc cHUCTEMBI BEKTOPOB U OCTAJIbHBIE 12

BEKTOPBI BEIPA3HUTh YEPE3 HETO.
2) Haiftu npyroii 6a3uc CHCTEMBI B OCTAIbHBIC
BEKTOPHI BBIPA3UTh Yepe3 HETo.

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

2. Ompenenuts, OyAeT JIM JaHHAs CHCTEMa BEKTOPOB
JMHENHO 3aBUCUMOM.

& =1012), & =(-2132), &, =(3-102),
8, =(-41-3-6), & =(4-312)

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

& =(1359), &, =01247), & =@1135),
£ =(22610), & =(4,715,26)

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

& =(43-11), & =(21-33), & =@LL-1),
§4 = (6;51;-1).




Bapnant 3 Konmponsnasn pavoma - 1.2
1 1) Haiitu 06a3uc cucteMbl BEKTOPOB M OCTalbHBIE
BEKTOPBI BBIPa3HUTh Yepe3 Hero.
2) Haiitu npyroii 6a3uc CUCTEMBI U OCTaIbHBIE
BEKTOPBI BBIPa3UTh YePEe3 HETO.

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

2. Omnpenenuth, OyIeT M MaHHAs CHUCTEMa BEKTOPOB
JMHENHO 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 cucTeMbl U OCTaJIbHbIE

BEKTOPBI BBIPA3UTH YEPE3 HETO.
8 =(43-11), & =(21-33), & =(11-),
£ = (6:51-1).

2. Ompenenuth, OyIeT X JaHHAs CHCTEMa BEKTOPOB
JIMHEWHO 3aBUCHUMOM.

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

Bapmuanr 5 Konmponsnas paboma - 1.2

1. 1) Haiitu 0a3uc cucrteMbl BEKTOPOB M OCTaJbHBIC
BEKTOPHI BBIPA3UTh Yepe3 HEro.

2) Haiitu npyroit 6a3uc cUCTEMBI U OCTalbHbIE BEKTOPHI

BBIPA3HUTH YEPE3 HETO

5)1 = (3121_4,3), 5‘2 = (2,1,—3,—1), 53 = (]_,3,0,_1),
£4 = (L,0;-2,-5), 85 =(0;3;2;4).

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

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

Bapuanr 6 Konmponsnas paboma -

1.2

1. 1) Haiitn 6a3uc cucteMbl BEKTOPOB M OCTalbHBIC
BEKTOPHI BBIPA3UTh Yepe3 HEro.
2) Haiitu npyroii 6a3uc CUCTEMBbI U OCTAIbHbBIC
BEKTOPBI BEIPA3UTh YePE3 HETO.

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

2. Omnpenenuth, OyneT JU JaHHAs CUCTEMa BEKTOPOB
JIMHEIHO 3aBUCUMOM.

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

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

& =(1359), & =(247), & =(135),
£ =(22610), & =(4,715,26)

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

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

Bapuanr 8 Konmponwvnasa paboma -

1.2

1. 1) Haiitu 6a3uc cuctemMbl BEKTOPOB M OCTaJIbHBIE
BEKTOPBI BBIPA3UTh YePe3 HETO.
2) Haittu npyroit 6a3uc CHCTEMBI B OCTAIbHBIC
BEKTOPBI BEIPA3HUTh YepPe3 HETO.

& =012, & =(-2132), & =(3-102),
8 =(-41-3-6), & =(4-312)
2. Omnpenenuth, OyJaeT JM 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 OCTaJbHBIC
BEKTOPBI BBIPa3UTh YePEe3 HETO.
2) Haiitu npyroii 6a3uc cUCTEMBbI M OCTaJIbHBIE
BEKTOPBI BBIPA3HUTh Yepe3 HETO.

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

3. Omnpenenuth, OyIeT M NaHHAs CHUCTEMa BEKTOPOB
JIMHENHO 3aBUCUMOM.

& =(1359), &,=(247), & =(@1135),
£ =(22610), & =(471526)

Bapuanr 10 Konmponvnas paboma -
1.2
11) Haiitn 0a3uc cucTeMbl BEKTOPOB M OCTaJbHBIC
BEKTOPBI BBIPA3UTh YEPE3 HETO.
2) Haiitu mpyroit 6a3uc CHCTEMBI U OCTaIbHBIC

BEKTOPBI BBIPA3UTh YEPE3 HETO.
& =(32-43), &, =(21-3-1), & =301
B = @0-2-5), & =(0324).

2. Ompenenuth, OyJIeT U JaHHAS CHCTEMa BEKTOPOB
JIMHEWHO 3aBUCHUMOM.

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

Bapuanr 11 Konmponsuasa paboma -
1.2
1. 1) Haiitm 0a3uc cucrtemMbl BEKTOPOB U OCTaJIbHbBIE
BEKTOPHI BBIPA3UTh Yepe3 Hero.
2) Haiftu npyroii 6a3uc CHCTEMBI B OCTaIbHBIC

BCKTOPBI BbIPA3UTDh Y€PE3 HETO.

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

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

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

Bapuanr 12 Konmponsnas paboma -
1.2
1. 1) Haiitn 6a3uc cucteMbl BEKTOPOB M OCTalbHBIC
BEKTOPHI BBIPA3UTh Yepe3 Hero.
2) Haiftu npyroit 6a3uc cUCTEMBI U OCTabHBIE

BCKTOPBI BBIPA3UTh 4Y€PE3 HETO.

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

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

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

Bapuant 13 Konmponsnas paboma -
1.2
1. 1) Haiitu 6a3umc cHUCTEMBI BEKTOPOB U OCTaJIbHBIE
BEKTOPBI BEIPA3HUTh YePEe3 HETO.
2) Haiftu npyroii 6a3uc CHCTEMBI B OCTAIbHBIC

BCKTOPBI BbIPA3UTH Y€PE3 HETO.

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

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

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

Bapuanr 14 Konmponsnas paboma -
1.2
1. 1) Haiitu 6a3uc cuctemMbl BEKTOPOB M OCTaJIbHBIE
BEKTOPBI BBIPA3UTH YEpE3 HETO.
2) Hafitm npyroil 0a3uc CHUCTEMBI W OCTaJbHEIC

BCKTOPBI BbIPA3UTh Y€PE3 HETO
)& =(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).




Bapuanr 15 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 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 cucTeMsbl H OCTaJIbHBIE

BEKTOPBI BEIPA3UTh YEPE3 HETO.

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

2. Ormpenenuth, OyIeT I JaHHAS CHCTEMa BEKTOPOB
JIMHEHHO 3aBHCHMOM.

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

Bapuanr 17 Konmponsuasa paboma -

1.2

1. 1) Haiitu 0a3uc cucteMbl BEKTOPOB U OCTaJIbHbBIE
BEKTOPHI BBIPA3UTh Yepe3 Hero.

2) Haiitu npyroii 6a3uc CHCTEMBI H OCTaJIbHBIE BEKTOPHI

BBIpaSI/ITB qepe3 HETro
51 =(3;2;-4;3), 5’2 =(2,1-3-1), 5)3 = (1,3;0;—
B =@0-2-5), & =(0;3.2:4).

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

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

Bapuanr 18 Konmponsnas paboma -
1.2
1. 1) Haiitn 6a3uc cucteMbl BEKTOPOB M OCTaJbHBIC
BEKTOPHI BBIPA3UTh Yepe3 HEro.
2) Haittu npyroii 6a3uc cHCTEeMBI B OCTAIbHBIC

BCKTOPBI BbIPA3UTh YCPE3 HETO.

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

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

& =(1,012), & =(-2132), & =(3-10,2)
R —(-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 YEPE3 HET'O.

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

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

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

Bapuanr 20 Konmponsnas paboma -
1.2
1. 1) Haiitu 6a3uc cuctemMbl BEKTOPOB M OCTaJIbHBIE
BEKTOPBI BBIPA3HUTh YEpE3 HETO.
2) Hafitm npyroil 0a3uc CHUCTEMBI W OCTaJbHEIC

BCKTOPBI BbIPA3UTh Y€PE3 HETO
)& =(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 6a3uc cucreMbl BEKTOPOB M OCTaJIbHBIC
BEKTOPHI BBIPA3UTh YePE3 HETO.
2) Haiitu npyroii 6a3uc cucTeMbl M OCTaJIbHBIE

BEKTOPBI BBIPA3UTh 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 U AaHHAS CHCTEMa BEKTOPOB
JIMHEHHO 3aBHCHMOM.

D), = (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 qpyroii 6a3uc CHCTEMBI U OCTAIBHBIC BEKTOPHI

BBIpaSI/ITB qepe3 HETro
51 =(3;2;-4;3), 5’2 =(2,1-3-1), 5)3 = (1,3;0;—
B =@0-2-5), & =(0;3.2:4).

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

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

Bapuanr 24 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 YCPE3 HETO.

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

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

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

Bapuanr 25 Konmponsnas paboma -
1.2
1. 1) Haiitu 6a3umc cHUCTEMBI BEKTOPOB U OCTaJIbHBIE
BEKTOPBI BEIPA3HUTh YePEe3 HETO.
2) Haittu npyroit 6a3uc CHCTEMBI B OCTaIbHBIC

BCKTOPBI BbIPA3UTH YEPE3 HETO.

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

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

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

Bapuanr 26 Konmponsnas paboma -
1.2
1. 1) Haiitu 6a3uc cuctemMsl BEKTOPOB M OCTaJbHBIE
BEKTOPBI BBIPA3HUTh YepEe3 HETO.
2) Hafitm npyroil 0a3uc CHUCTEMBI W OCTaJbHEIC

BCKTOPBI BbIPA3UTh Y€PE3 HETO
)& =(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),



Bapunant 27 Konumponwvnan 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 M NaHHAs CHCTEMa BEKTOPOB
JIMHEHHO 3aBUCUMOM.

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

Bapuanr 28 Konmponvnas paboma -
1.2
1. 1) Haiitn 6a3uc cucteMbl BEKTOPOB M OCTalbHBIC
BEKTOPBI BBIPA3UTh YEPE3 HETO.
2) Haiitu npyroii 6a3uc cUCTEMBI M OCTaIbHBIC

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

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

D), = (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 HETo.

2) Haittu npyroii 6a3uc cucTeMbl U OCTaJIbHBIC BEKTOPHI

BbIPA3UTh 4YC€PE3 HCTO

8 =(32-43), &, =(21-3-1), & =130
8 =@0-2-5), & =(0:32:4).

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

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

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

BCKTOPBI BbIPA3UTh YCPE3 HETO.

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

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

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

BapuanT 31 Konmponsnas paboma -
1.2
1. 1) Haiitu 6a3umc cHUCTEMBI BEKTOPOB U OCTaJIbHBIE
BEKTOPBI BEIPA3HUTh YePEe3 HETO.
2) Haiftu npyroii 6a3uc CHCTEMBI M OCTaIbHBIC

BCKTOPBI BbIPA3UTH Y€PE3 HETO.

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

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

& =(1012), & =(-2132), &, =(3-102),

Bapuanr 32 Konmponsnas paboma -
1.2
1. 1) Haiitu 6a3uc cuctemMbl BEKTOPOB M OCTaJIbHBIE
BEKTOPBI BBIPA3UTH Y€pe3 HETO.
2) Hafitm npyroil 0a3uc CHUCTEMBI W OCTaJbHEIC

BCKTOPBI BBIPA3UTh Y€PE3 HET'O

)& =(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).

R —(-41-3-6), & =(4,-312)

2),



Konmponvnaa paboma -
1.2
1 1) Haiitu 0a3uc CHCTEMBI BEKTOPOB H OCTaJbHBIC
BEKTOPHI BEIPA3UTh Yepe3 HETO.
2) Haiitu npyroii 6a3uc CUCTEMBI U OCTaIbHBIE
BEKTOPBI BBIPA3HUTh YEPE3 HETO.

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

Bapnant 33

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

& =(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 cUCTEMBI M OCTaIbHBIC

BEKTOPBI BEIPA3UTh YEPE3 HETO.

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

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

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

Konmponsnasa paboma -
1.2
1. 1) Haiitu 0a3uc cucrteMbl BEKTOPOB U OCTaJbHBIE
BEKTOPHI BBIPA3UTh Yepe3 Hero.
2) Haiitu qpyroii 6a3uc CHCTEMBI H OCTaJIbHBIC BEKTOPHI
BBIPA3HUTH YE€PE3 HETO

8 =(32-43), &, =(21-3-1), & =130
8 =@0-2-5), & =(0:32:4).

Bapunant 35

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

& =(1012), & =(-2132), & =(3-10,2),

Konmponvnasa paboma -
1.2
1. 1) Haiitn 6a3uc cucteMbl BEKTOPOB M OCTalbHBIC
BEKTOPHI BBIPA3UTh Yepe3 HEro.
2) Haittu npyroit 6a3uc CHCTEMBI B OCTaJIbHEIC
BEKTOPBI BEIPA3UTh YePE3 HETO.

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

Bapunant 36

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

& =(1,012), & =(-2132), & =(3-10,2)

R —(-41-3-6), & =(4,-312)

R —(-41-3-6), & =(4,-312)

2),



OuenouHoe cpeacrso 4.3
Konrpoabnas padora Nel.3

1 kype, Konmponwvnaa pavoma Ne3

Bapuanr 1
(2-2i)°

+3i
2. Halinute K.4. Z, yZOBJIETBOPSIOLIEE YPAaBHEHUIO
(2-2)(4-3i)—iz(3+2i) =1+6i
3. HaiiguTe Bce K.4., yAOBIETBOPSIOLINE YCIOBUIO
|z|-3z=-4+12i.
4. BeryucnuTe, moJib3ysch TPUTOHOMETPUYECKOM
(hopMOit KOMILIEKCHOTO YHCIIa

(-1-i/3)®
(=2 + 2i)°
5. Beruucnute U n300pa3uTe KOPHHU HA YSPTEIKE

.|3-13

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

1 kype, Konmponvnasa paooma Ne3

Bapuant 2

(3-2i)(2+2i)*
2—i

2. Haiinute K.4. Z, yIOBIETBOPSAIOLIEE YPAaBHEHUIO

@+2z)(4-3i)+2z(3—-2i) =1+6i

3. Haiigute Bce K.4., yAOBIETBOPSIOLINE YCIOBUIO

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

4. Berauciure, MoJib3ysch TPUTOHOMETPUYECKOM

(hopMOii KOMILIEKCHOTO YUCIIa

(-1—i/3)™
(-2+2i)°
5. Beruncnute u n300pa3ute KOpHHU Ha YEPTEKE
1+i/3
1-i

1. Beruncnure

+(16-3i) .

4

1-1
1 kype, Konmponvnas pavoma Ne3
Bapuanr 3
1. Bormomare _2+ ! +(3-2i)?-(3-1)
. ) .

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

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

4. BBIYUCITUTE MOJB3YSICh TPUTOHOMETPHUICCKOM
(hopMoif KOMITJIEKCHOTO YHcIia

(/3 +i)
(~1+i)™

5.BerancnuTe n n300pa3uTe KOPHU HA YEPTEKE

1-iv3
1+i

OuenouHoe cpeacrso 4.4
Kourpouabnas padora Nel.3

3aganue. [Ipusecmu mampuyy K OUA2OHANILHOMY 6UOY C HOMOWBIO IUHEUHO20

onepamopa. Ykazame 6a3uc, 8 KOmopom 0aHHAs MAMpUya umeem OUaA2OHAIbHbIL

8UO0.

2 3 0
1. 0 1 1
0 2 0

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




|
|

0
-3
1

0
1

5
-1 3
1

2
0
0

1

—4 0
-1 1
8

-
-

|

0
-1 2
4

—1

1

1

.
.

—1
-1
—1

6
0
0

7
-1
—8

4
0
0

—4



OuenouHoe cpeacrso 4.5

NupuBuayaabHoe qomamHee 3aaanue Nel.1

Bapuant 1 JIKPNel
1. JInst naHHBIX MaTpPUL BEIYUCIUTD OIPENCIHTEb
JIByMs criocobamu. Haliti oOpaTHyI0 MaTpuily AByMs
Croco0amMu U pe3yNbTaT IPOBEPUTH YMHOKEHHEM.

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

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

2X + X, +3%, =7, 2X, — X, +2%X; = 3;
a) 92X +3X, + X, =1 D) 1% + X, + 2% =4,
3%, +2X, + X; = 6. 4X, + X, + 4%, = -3.
33X — X, + X, =12;
C) % +2X% +3%,=6; d)<x +3x,—X; =1L

2%, — X, +3Xy = —4;

S5X, + X, +2X; =3. X, —2X, + 2%, = —T1.

Bapuant 2 JIKPNel
1. [l maHHBIX MaTpPUL BBIYUCIATD ONPEICTHTEIb
JByMsi criocobamu. Haliti 06paTHyr0 MaTpuIly AByMs
CHOCO0aMM U pe3yJIbTaT POBEPUTH YMHOKECHUEM.

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

2. Pemuts CJIY Tpemst ciocobamu (metoaoM ["aycca,
MaTPUYHBIM METOIOM 1 MeToioM Kpamepa), eciu 310
BO3MOJXKHO.

X, +2X, +3%, =7,
a) 3% +2X, + X, =1 D) 12X — X, + 2%, =3;
2%, +3X, + X; = 6. 4x, + X, + 4%, = -3.

X + X, + 2%, = 4,

X, — Xy + 3%, =12 2%, — X, +3X; = 4,
C) 13X +2X, + X3 =6; d) X —2X, + 2%, =7,

X +3X, —X; =11

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

Bapuant 3 JKPNel
1. JInst TaHHBIX MaTPHIl BEIYUCIUTH ONPEIEIUTENb
JIByMsi ciocobamu. Haliti 0o0paTHYI0 MaTpuiy AByMs
CIOCcO0aMH U pe3yNbTaT IPOBEPUTHh YMHOKEHHEM.

3 5 3 2 32 0 -5
2 4 1 0 43 -5 0
11 -2 2 1] "~ 10 -2 3
5 1 -2 4 01 -3 4

2. Pemuts CJTY Tpems criocobamu (Metoaom [aycca,
MaTpUYIHBIM METOJIOM U MeTozoM Kpamepa), eciu 310
BO3MOJKHO.

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

8X, + 3X, —6X; = —4;

4%, + X, —3%; = —5.
2%, +3X, + 4%, = 33,
= 24;
+11x, = 39.

Bapnant 4 JIKPNel
1. JIns TaHHBIX MaTPHILl BEIYUCIUTH OTPEAEIUTENb
JByMsi criocobamu. HaliTi 00paTHyr0 MaTpuily AByMsI
CHOCO0aMH U pe3yNbTaT POBEPUTH YMHOKEHHUEM.

2 12 0 3 2 0 -2
3 4 1 2 1 -12 3
2210 1] |4 5 1 0
1 2 3 -2 1 2 3 -3

2. Pemmuts CJTY Tpemst ciocobamu (Metoaom [aycca,
MaTpHUIHbBIM MCTOJIOM U MECTOJAOM KpaMepa), €CJIK 3TO
BO3MOXHO.

— 2%, +3X, +4X%, =12,
a) 14x, +3x, — 2X, =6; b) < 4x, + X, — 3%, =-5;
=X +2X, = X3 =-9. X+ X, = X =2.
X, + X, — X3 ==2; 2%, +4X, + 3%, = 33;
d)<7x —5x, =24;

4x, +11x, =39.

C) 14X + X, —3%, =9,
8x, + 3%, —6x; =12.

8x, + 3%, — 6x, =4,




Bapunant 5 HKPNel
1. JInst TaHHBIX MaTPHILl BEIYUCIUTH ONPEAETUTENb
IByMsi criocobamu. Haliti 00paTHY0 MaTpuily AByMs
CHoco0aMM U pe3yNbTaT IPOBEPUTH YMHOKEHHEM.

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

2. Pemnte CJIY Tpems ciocobamu (Mmetomom ["aycca,
MaTpUYHBIM METOA0M U MeTonoM Kpamepa), eciu 310
BO3MOKHO.

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

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

d)

3X, — 2X, + 5%, =—-22.

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

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

2. Pemuts CJIY Tpems cnocobamu (Metomom ["aycca,
MaTpUYHBIM METOJI0OM U MeToaoM Kpamepa), eciiu 310
BO3MOJKHO.

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

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

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

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

Bapuanr 7 JKPNel
1. [Ing naHHBIX MAaTPUL] BHIYUCIUTh
OTIpeNeNuTeINb AByMs criocobamu. Haiitu oOpaTHyto
MaTpHILy ABYMs CITIocO0aMU U Pe3yiIbTaT MPOBEPUTh

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

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

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

a) 42X, — X, + 2%, =11,

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

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

Bapuanr 8 JIKPNel
1. [Ins naHHBIX MATPUL] BBIYUCIUTh
OTIpeNeNuTeNb ABYMs criocobamu. Haiiti oOpatHyto
MAaTpHILy ABYMs cItoco0aMu U pe3yIbTaT MPOBEPHUTH

YMHOCHHEM.
31 2 3 31 2 0

|4 -12 4 |5 0 -61

1 -11 1f -2 2 1 3

4 -1 2 5 -13 2 1

2. Permuts CJIY tpems cnocobamu (Mmetomom ["ayccea,
MaTpHYHBIM METOJZIOM 1 MeTozoM Kpamepa), eciu 310
BO3MOJKHO.

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

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




Bapunant 9 HKPNel
1. JInst TaHHBIX MaTPHILl BEIYUCIUTH ONpPEAETUTENb
IByMsi criocobamu. Haliti 06paTHyr0 MaTpuIily AByMs
CHoco0aMM U pe3yNbTaT IPOBEPUTH YMHOKEHHEM.

1 -1 0 3 5 0 4 2

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

1 2 -1 3 4 1 20

4 0 1 2 1 1 11

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

2X, — X, —3%; = 0; —3X, +5X, +6X; = —
a) 3% +4X, +2%; =1 D) 13X + X, + X, = —4;

X, +5X, + X, = —3. X, —4X, —2X%; = 9.

X + X, + X3 = —4; 3% — X, + X3 =1

C) 1—3% +5X, +6x, =36; d) 15X + X, +2%X; =§;

X, —4X, — 2%, = —19. X, +2X, + 4%, =1

Bapmnant 10 JKPNel
1. Jlns naHHBIX MaTPHL] BEIYUCIUTE ONPECINUTENb
JByMsi criocobamu. HaliTi 06paTHyr0 MaTpuIly AByMs
CHoCco0aMM U pe3yJbTaT IPOBEPUTH YMHOKEHHEM.

6 2 -10 4 -1 -2 4 1

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

2 4 -2 -6 2 -2 1 4

3 0 -5 4 3 1 -2 -1

2. Pemuts CJIY Tpems cnocobamu (Mmetomom ["ayccea,
MaTpPUYHBIM METOJIOM U MeTooM Kpamepa), eciu 31o
BBO3MOXKHO.

X + 9%, + X3 = =3 33X + X, + X, = 4,
a) 12X, — X, —=3%, =0; b)) {—3x% +5X%, +6x; =
" 3%, +4X, + 2%, =1. X, —4X, — 2%, = 9.

X + X, +3%; = —4; X, — X, +3X; = —]

6C) 16% +5%, —3x; = 36; d) $2% + X, + 5%, = §

2% — Ay Yy =—10, A+ 2y Xy =1

BapuanT 11 JKPNel
1. JI maHHBIX MATPHIl BBIYACIUTD ONPEICIUTENh
IByMsi ciocobamu. Haliti oOpaTHyI0 MaTpuily AByMs
CIoCco0aMM U pe3yNbTaT IPOBEPUTH YMHOKEHHEM.

1 2 3 4 -11 -2 3

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

3 -4 -1 2 -2 3 1 0

4 3 -2 -1 2 3 -2 0

2. Peruts CJIY Tpems cocobamu (metomom ["aycca,
MaTPUYHBIM METOIOM H MeToaoM Kpamepa), eciu 3To
BO3MOJKHO.

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

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

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

2% YK
Bapuant 12 LKPNel
1. JInst JaHHBIX MaTPHL BEIYUCIUTD ONPEACTUTEND

IByMs criocobamu. Haliti 06paTHy0 MaTpHIly AByMs
CIOCO0aMM U Pe3yNbTaT POBEPUTH YMHOKEHHUEM.

A A 3

-1 2 0 4 4 1 2 0

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

3 -1 2 4 3 -1 2 1

2 0 1 3 5 0 4 2

2. Pemmute CJTY Tpems ciocobamu (MetonoMm [aycca,
MaTpUYHBIM METOJIOM U MeTofoM Kpamepa), eciu 310
BO3MOYKHO.

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




BapuanT 13 JIKPNel
1. JIns JaHHBIX MaTPHIL BBIYUCIUTD ONPEAEIUTENh
IByMsi criocobamu. Haliti oOpaTHyI0 MaTpuily AByMs
CHoco0aMK U pe3yJbTaT POBEPUTH YMHOKEHHEM.

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

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

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

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

Bapmnanr 14 JKPNel
1. Js JaHHBIX MaTPHILl BBIYUCIUTD ONPECIUTENh
JByMsi criocobamu. HaliTi 00paTHYr0 MaTpHIly AByMs
CHoCco0aMM U pe3yJbTaT IPOBEPUTH YMHOKEHHEM.

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

2. Pemuts CJIY Tpems cnocobamu (Metomom ["ayccea,
MaTPUYHBIM METOJIOM U MeTooM Kpamepa), eciu 310
BO3MOKHO.

3%, +4x, — 2%, =11, 5X, + X, — 6X;, =-15;
a) 13%, — 2X, + 4%, =11, b) <X, +3X, + 4%, =13;
2X, — X, — X, =4. —3X, +2X, + X, =9.
X, — X, + 3%, =12; X, +3X, — X, =11
C) 13X, +2X, + X, =6; d) 42X — X, + 3%, =—4;
2% + X, +5X%;, =3. X, — 2X, + 2%, =—T1.

BapuanT 15 JKPNel
1. JI maHHBIX MATPHIl BBIYACIUTD ONPEICIUTENh
IByMsi ciocobamu. Haliti oOpaTHyI0 MaTpuily AByMs
CIoCco0aMM U pe3yNbTaT IPOBEPUTH YMHOKEHHEM.

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

2. Pemmuts CJIY Tpems cnocobamu (Mmetomom ["aycca,
MaTpUYHBIM METOZIOM U MeTonoM Kpamepa), ecii 310
BO3MOJKHO.

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

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

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

Bapmuanr 16 HKPNel
1. JIns faHHBIX MATPHIl BBIYACIUTD ONPEICIUTENh
IByMs criocobamu. Haliti 06paTHy0 MaTpHIly AByMs
CIOCO0aMM U Pe3yNbTaT POBEPUTH YMHOKEHHUEM.

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

2. Permuts CJIY Tpems cnocobamu (Metomom ["aycca,
MaTpUYHBIM METOJIOM M MeTozioM Kpamepa), eciu 310
BO3MOJXKHO.

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

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

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

16;



Bapuant 17 JIKPNel
1. JIns JaHHBIX MaTPHIL BBIYUCIUTD ONPEAEIUTENh
IByMsi criocobamu. Haliti oOpaTHyI0 MaTpuily AByMs
CIOCcO0aMM U Pe3yJNbTaT NPOBEPUTh YMHOKECHHUEM.

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

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

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

Bapmnanr 18 JKPNel
1. Jns JaHHBIX MaTPHILl BBIYUCIUTD ONPEICIUTENh
JByMsi criocobamu. HaliTi 06paTHyr0 MaTpHIily ABYMs
CHOCO0aMM U pe3yJbTaT NPOBEPUTH YMHOKECHUEM.

1 3 1 2 10 -1 3

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

-2 -2 6 5 0 2 -13

0 5 4 -1 2 2 0 6

2. Pemuts CJIY Tpems cnocobamu (Metomom ["ayccea,
MaTpUYHBIM METOOM U MeTonoM Kpamepa), ecnu 3to
BO3MOKHO.

X, + X, + 3%, =2, 3% — X, + 2%, =2,

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

—TX, —2X, + 2%, =1.

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

BapuanT 19 JKPNel
1. JI maHHBIX MaTPHIl BBIYUCIUTD ONIPEACIUTENh
IByMsi ciocobamu. Haliti oOpaTHyI0 MaTpuily AByMs
CIoCco0aMM U pe3yNbTaT IPOBEPUTH YMHOKEHHEM.

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

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

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

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

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

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

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

2. Permuts CJIY Tpems cnocobamu (Mmetomom ["ayccea,
MaTpUYHBIM METOJIOM 1 MeTozioM Kpamepa), eciu 310
BO3MOJXKHO.

—2X% +3X, + 4%, =12,

a) 14x, + 3x, — 2X, =6;

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

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

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




BapuanT 21 JIKPNel
1. JIns JaHHBIX MaTPHILl BBIYUCIUTD ONPEACIUTENb
IByMsi criocobamu. Haliti oOpaTHyI0 MaTpuily AByMs
CIoco0aMM U pe3yJbTaT POBEPUTH 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. Pemuts CJIY tpemst ciocobamu (meTonoMm ["aycca,
MaTpUYHBIM METOJIOM U MeTooM Kpamepa), eciiu 310
BO3MOKHO.

X, —5X, + 7%, =-33;
a)s4x, +3x, +2x, =12; b)
+4x, =—1.

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

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

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

3X, — 2X, 4+ 5X; =—-22.

Bapmuant 22 JKPNel
1. JIns JaHHBIX MaTPHILl BBIYACIUTD OIPEACIUTEIb
JByMsi criocobamu. HaliTi 06paTHyr0 MaTpuIly AByMs
CHOCO0aMU U pe3yJsbTaT IPOBEPUTH YMHOKECHHUEM.

5 3 2 3 4 0 3 4

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

7 0 4 9 1 -2 1 1

-1 2 -6 4 5 3 2 -2

2. Pemuts CJIY Tpems cnocobamu (Metomom ["aycca,
MaTPUYHBIM METOJIOM U MeTo0M Kpamepa), eciu 31o
BO3MOJKHO.

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

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

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

—5X% —2X, =3X; =

a)

3% — 2%, = X, =—1

BapuanT 23 JKPNel
1. JI maHHBIX MATPHI BBIYACIUTD ONPEACIUTENh
IByMsi criocobamu. Haliti 06paTHyr0 MaTpHIly AByMs
CIoCco0aMM U pe3yNbTaT IPOBEPUTH YMHOKEHHEM.

1 3 5 3 2 4 3 3

8§ -2 -3 2 -3 -2 0 -1
A: y B:

2 0 7 7 4 3 2 4

-3 4 -1 2 1 2 1 3

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

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

Bapuant 24 JIKPNel
1. JIys JaHHBIX MaTpPUL BBIYUCIUTD ONPENCITUTENb
IByMs criocobamu. HaliTn 0OpaTHYI0 MaTpHIy OBYMs
CII0co0aMy M Pe3yJIbTaT IPOBEPUTH YMHOKECHHEM.

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

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

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




OuenouHoe cpeacrso 4.6

NuauBuayajabHoe foManiHee 3aaanue Nel.2

Bapuant 1 Hup.k.p. —1-2
Haiitn 633I/IC CHUCTEMbI BEKTOPOB 1 BbIPA3UTH
OCTaBLIMECA BEKTOPLI UCPE3 HETO. Havitn L[pyl"OfI 6a31/1c
CHUCTEMBbI U BbIPA3UTh OCTAaBIIUECSA BEKTOPLI Y€PE3
HOBBII 0a3uc.
1) a1=(1;-1;2;0), a2=(2;0;1;-1), a3=(0;-1;2;3), as=(1;3;-
3;3), as=(2;2;2;2)
2) ai=(1;1;1;1), a2=(1;0;1;0), as=(-1;-1;-1;-1),
as=(0;1;0;1), as=(-1;0;-1,0)
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), 22=(1,2;3), a3=(2;3;1), a4=(2;1;3),
as=(0,0;1)

BapuanT 2 Hup.k.p. -1-2
Haiitn 63.31/10 CHUCTCMbI BEKTOPOB 1 BbIPA3UTDH
OCTaBLIMECA BEKTOPBI UCPE3 HETO. Haititu Z[pyl"Oﬁ 63.3I/IC
CHUCTEMbI U BbIPA3UTh OCTABLIUECA BEKTOPHLI UCPE3
HOBEII 0a3uc.
1) a1=(1;-1;2;0), a,=(1;0;1;0), a3=(1;1;1;1), as=(2;0;1;-
1), as=(1;0;-1;0)
2) a1=(3;3;3;3), a2=(3;1;3;1), a5=(1,;3;1;3), a4=(0;0;0;3),
as=(3;0;0;0)
3) a1=(4;6:8;2), a2=(0;2;0;2), as=(-2;0;-2;-0),
as=(2;0;2;0), as=(2;4,6,8)
4) a1=(3;0;1), a2=(2;0;1), as=(4;0;1), a4=(5;0;1),
as=(6;0;1)

BapuanT 3 HUup.k.p. -1-2
Haittu 6a3uc cucTeMbl BEKTOPOB U BBIPA3HUTh
OCTaBIIIMECS BEKTOPHI uepe3 Hero. Haittu apyroit 6azuc
CHCTEMBI U BBIPA3HUTh OCTABIINECS BEKTOPHI Yepe3
HOBEI Oa3uc.
1) a1=(1;0;1;0), a2=(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), 22=(3;4:5;6), as =(4;5;6;7), a4=(5;6:7;8),
as=(6,7,8.9)
3) a1=(-2;-1;0;1), a2=(1;2;0;0), a3s=(0;1;2;2),
a/=(2;2;2;1), as=(-2;-1;-2;-1)
4) a1=(0;0;1), a,=(9;8;7), az=(-9;-8;-4), as=(0;0;3),
as=(6;0;1)

Bapmnanr 4 Hun.k.p. -1-2
Haiitu 6a3uc cucteMbl BEKTOPOB U BBIPA3UTh
OCTaBIIIMeCs BEKTOPHI uepe3 Hero. Haiitu npyroit 6azuc
CHCTEMBI ¥ BBIPa3UTh OCTABIINECS BEKTOPHI Uepe3
HOBGII1 Oa3uc.
1) a1=(-1,0;-1;0), a,=(0;1;0;1), az=(-1;-1;-1;-1),
as=(1;0;1;0), as=(1;1,1;1)
2) a1=(0;0;1), a2=(3;1;2), a3=(2;3;1), a4=(2;1;3),
as=(3;2;1)
3) a1=(2;1;2:3), a2=(2;1;-1;-1), a5=(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), as=(6;5;4,3),
as=(7,6;5;4)

BapuanTt 5 HUup.k.p. -1-2
Haiiti 6a3uc cuCTEMBI BEKTOPOB M BBIPA3HUThH
OCTAaBIIMECS BEKTOPHI yepe3 Hero. Haiitu apyroii 6azuc
CHCTEMBI U BBIPA3UTh OCTABIINECS BEKTOPHI Yepe3
HOBBIN 0a3uc.
1) a1=(-1;-1;0;0), a,=(-1;0;-2;0), as=(3;-2;0;1), as=(2;-
3;1;1), as=(0;0;0;-3)
2) a1=(4;-5;-4;2), a2=(-4;3;0;-3), a3=(0;3;-4;1),
as=(0;0;0;1), as=(4;-4,4;-4)
3) a1=(3;6;9;0), a2=(-3;-6;0;9), a3=(0;3;0;-9), as=(9;3;-
3;-3), a5=(0;-3;6;0)
4) a1=(1;-1;2), a2=(2;1,0), as=(1,3;2), a4=(3;2;0), as=(-
1;-1;0)

Bapmuanr 6 HUup.k.p. -1-2
Haiitu 6a3uc cucteMbl BEKTOPOB U BBIPA3UTh
OCTaBILECs BEKTOPHI Yepe3 Hero. Haiiti npyroii 6asuc
CHCTEMBI U BBIPa3UTh OCTaBLIMECS BEKTOPHI Yepe3
HOBGBIH 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), 22=(0;0;0;0), as=(1;1;1;1), as=(-1;-1;-1;-
1), 25=(0:0;0;2)
3) a1=(4;3;2;2), a2=(3;2;1;0), a3=(2;1;0;3), as=(1;4;4;3),
as=(-5;-5;-5;-5)
4) a1=(6;0;0), a2=(0;6;0), as=(0;0;6), a4=(6;6,0),
a5=(6,0;6)

BapuanT 7 Hup.k.p. -1-2
Haiitn 6a31z1c CHUCTEMbI BEKTOPOB 1 BbIPA3UTH
OCTaBLIMECS BEKTOPLI U€PE3 HETO. Hatitn [prroizi 6331/10
CHUCTEMBI U BbIPA3UTh OCTABIIUECS BEKTOPLI U€PE3
HOBBIN 0a3uc.
1) a1=(4;5;4;5), a2=(0;5;0;5), a3=(4;0;4;0), 24=(9;9;9;9),
a5=(0;9;0;9)
2) a1=(-1;-1;-1;-1), a,=(1;1;1;-1), a3=(1;1;-1;1), as=(-
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), as=(1;1;2;2),
as=(1;1;0;0)
4) a1=(5;4;4), a,=(3;0;0), a3=(0;3;0), as=(4;1;2),
as=(1;2;4)

BapuanT 8 Hup.k.p. —1-2
Haiiti 6asuc cucTeMBI BEKTOPOB U BBIPA3UTH
OCTaBLINECS BEKTOPHI Yepe3 Hero. Haiitu npyroii 6asuc
CHCTEMBI M BBIPA3UTh OCTABIIMECS BEKTOPHI Uepe3
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;4), ax=(1;1;1;1), a3=(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), a4=(0;8;9),
as=(0;8;0)




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

Bapuant 10 Nun.k.p. -1-2
Haiitu 6a3uc cucrembl BEKTOPOB U BHIPa3UTh
ocTaBIIMECs BEKTOPHI Yepe3 Hero. Haiitu npyroii 6asuc
CHCTEMBI U BEIPa3UTh OCTABIINECS BEKTOPHI Uepe3
HOBBIN 0asuc.
1) a1=(3;2;0;1), a2=(-1;-1;-2:4), a3=(0;4,0;0),
as=(2;0;0;1), as=(1,0;0;0)
2) 11=(3;3;3;3), a2=(4,4,4,6), 23=(6.6,6,2), a4=(77;7:1),
as=(0;0;0;9)
3) a1=(1;1;1;-1), a2=(1;1;-1;0), as=(-1;-1;1;1),
as=(0;0;1;1), as=(2;2;0;0)
4) a1=(0;1;-1), ax=(3;2;1), a3=(2;0;1), as=(-2;-2;-2),
as=(1;0;1)

Bapmnant 11 Nup.k.p. —1-2
Haiiti 6a3uc cucteMbl BEKTOPOB M BBIPA3HTh
OcTaBIIMECs BEKTOPHI yepe3 Hero. Haiitu npyroii 6azuc
CHCTEMBI U BEIPa3UTh OCTABIINECS BEKTOPHI Yepe3
HOBEIH Oa3uc.
1) a1=(2;2;2;2), a2=(2;0;1;-1), a3=(0;-1;2;3), a4=(1;3;-
3;3), as=(1;-1;2;0)
2) a1=(4;0;0;0), a2=(1;4,0;0), a3=(1;1,4;4;), a4=(0;0;0;4),
as=(0;0;4;1)
3) a=(1;1;151), a;=(1;0;1;0), as=(-1;-1;-1;-1),
a4=(0;1;0;1), as=(-1,0;-1,0)
4) a1=(3;2;1), a2=(1;2;3), a3=(2;3;1), a4=(2;1;3),
as=(0;0;1)

Bapnant 12 HUup.k.p. -1-2
Haiitu 6a3uc cucteMsl BEKTOPOB U BBIPa3UTh
OCTaBIIIKeCs BEKTOPHI uepes Hero. Haiitu npyroit 6asuc
CHCTEMBI U BEIPa3UTh OCTABIINECS BEKTOPHI Uepe3
HOBGII1 Oa3uc.
1) a1=(1;-1;2;0), a2=(2;0;1;-1), az=(1;1;-1;1),
a4=(1;0;1;0), as=(1,0;-1,0)
2) a1=(3;0,0;3), a2=(3;1;3;1), a3=(1;3;1;3), a4=(0;1;0;3),
as=(3;0;1,0)
3) a1=(4;6;8;2), a,=(0;2;0;2), a3=(-2,0;-2;-0),
as=(2;0;2;0), as=(2;4,6,8)
4) a1=(3;0;1), a2=(2;0;1), a3=(4;0;1), a4=(5;0;1),
as=(6;0;1)

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

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

Bapmuant 15 Hnup.k.p. —1-2
Haiitu 6a3uc cucTeMbl BEKTOPOB U BHIPA3UTh
OCTaBLINECS BEKTOPHI Yepe3 Hero. Haiitu npyroi 6asuc
CHUCTEMBI U BBIPA3UTh OCTABIIUECCA BEKTOPHI YEPE3
HOBEIH Oa3uc.
1) a1=(-1;1;0;3), a2=(-1;0;-2;0), a3=(3;-2;0;1), as=(2;-
3;151), a5=(0;0;0;-3)
2) a1=(4;-5;-4;2), a2=(-4;3;0;-3), a3=(0;0;-4;1),
as=(0;0;0;1), as=(4;-4,4;-4)
3) a1=(3;6;0,0), a,=(-3;-6;0;9), a3=(0;3;0;-9), as=(9;3;-
3;-3), a5=(0;-3;6;0)
4) a1=(1;-1;2), a2=(2;1;0), az=(1;3;-2), as=(3;2;0), as=(-
1;-1;0)

Bapuant 16 Aup.k.p. —-1-2
Haiiti 6Gasuc cucTeMBI BEKTOPOB U BBIPA3UTH
OCTaBILIKECS BEKTOPHI Yepe3 Hero. Haiitu apyroii Gasuc
CUCTEMBI U BBIpa?;I/ITb OCTaBIINCCA BeKTOpBl qepe3
HOBBIH 0a3mc.
1) a1=(1,0;-3;-3), 22=(2;-1,0;-4), a3=(-2;0;0;-1),
ar=(4;4;4:4), as=(-2;-2;-2,0)
2) a1=(0;1;0;1), a2=(0;0;2;0), az=(1;1;1;1), as=(-1;-1;-1;-
1), a5=(2;00;2)
3) a1=(4;3;2;2), a,=(3;2;1;0), a3=(2;1;0;3), as=(1;4;4;3),
as=(-5;-5;-5;-5)
4) a1=(6;0,0), a,=(0;6;0), a3=(0;0;6), as=(6;6;0),
as=(6;0;6)




BapnanTt 17 HUua.x.p. -1-2
Haiitn 6331/[0 CHUCTEMbI BEKTOPOB 1 BbIPA3UTH
OCTaBLIMECA BEKTOPBLI U€PE3 HETO. Haiitn I[pyl"Oﬁ 633I/IC
CHUCTEMBI U BbIPA3UTh OCTABIIUECS BEKTOPLI UCPE3
HOBEI1 0a3uc.
1) a1=(4;5;4;5), 22=(0;-5;0;-5), a3=(4,0;4;0),
4=(90:9:0), a5=(0;9;0;9)
2) a1=(-1;-1;0;-1), a2=(1;1;1;-1), a3=(1;1;-1;1), as=(-1;-
L;1;1), as=(1;-1;1;1)
3) a1=(2:1;0;2), a2=(0;0;2;1), a5=(0;2;0;1), as=(1;1;2;2),
as=(1;1;0;0)
4) a1=(5;4,;4), a,=(3;0;0), a3=(0;3;0), as=(0;1;2),
as=(1;2;4)

BapnanT 18 HNun.k.p. -1-2
Haiitu 6a3uc cucrembl BEKTOPOB U BHIPa3UTh
ocTaBIIMECs BEKTOPHI Yepe3 Hero. Haiitu npyroii 6azuc
CHCTEMBI U BEIPa3UTh OCTABIINECS BEKTOPHI Uepe3
HOBBIH 0Oa3uc.
1) a1=(1;-1,0;2), a,=(4;0;3;2), as=(1;-1;1;-1),
a4=(0;3;0;1), as=(-1;2;4,0)
2) a1=(-3;6;5;0), a=(1;1;1;1), a3=(4;0;4,0), a4=(0;-3;0;-
3), as=(5;5;5;0)
3) a1=(-2;-1;-2;1), a2=(1;2;0;0), a3=(0;0;9;9),
as~(8;8;8;8), as=(8,9;8,9)
4) a1=(0;9;0), a,=(-9;0;-8), a3=(8;9;9), a4=(0;8;9),
as=(0;8;0)

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

BapunanT 20 HNun.k.p. -1-2
Haiitu 6a3uc cucteMbl BEKTOPOB U BBIPA3UTh
OCTaBIIIMeCs BEKTOPHI uepe3 Hero. Haiitu npyroit 6asuc
CHCTEMBI U BEIPa3UTh OCTABIINECS BEKTOPHI Yepe3
HOBGII1 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), a3=(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=(0;2;1), a5=(2;0;1), as=(-2;-2;-2),
as=(1;0;1)

Bapuant 21 Hup.k.p. —1-2
Hatitn 62131/[0 CHUCTEMbI BEKTOPOB M BbIPA3UTH
OCTaBIIIHECs BEKTOPHI Uepe3 Hero. Haiftu napyroit 6azuc
CHUCTEMBI U BbIPA3UTh OCTABIINECCS BEKTOPLI Y€PE3
HOBBIH Oa3uc.
1) a1=(2;0;-2;2), a2=(2;0;1;-1), a3=(0;-1;2;3), as=(1;3;-
3;3), as=(0;-1;2;0)
2) a1=(4,0;0;0), a2=(1;4;0:0), as=(1;1;-4;-4;),
as=(0;0;0;4), a5=(0;0;4;1)
3) ai=(1;1;1;1), a2=(1;0;1;0), as=(-1;1;1;-1),
as=(0;1;0;1), as=(-1;0;-1,0)
4) a1=(3;2;-1), a2=(1;2;3), a5=(2;3;1), a4=(0;1;3),
as=(0;0;1)

Bapuant 22 Hup.k.p. -1-2
Haiiti 6asuc cucteMsl BEKTOPOB U BbIPA3UTH
OCTaBIIHECs BEKTOPHI uyepe3 Hero. Haiitu npyroit 6a3uc
CHUCTEMBI U BbIPA3UTh OCTABIIUECSA BEKTOPLI UCPE3
HOBBIH Oa3uc.
1) a1=(1;-1;0;0), a2=(2;0;1;1), as=(1;1;-1;1),
as=(1;0;1;0), a5=(1,0;-1;0)
2) a1=(3;0;3;3), a2=(3;1;3;1), as=(1,;3;1;3), a4=(0;1;0;3),
a5=(3;0;1,0)
3) a1=(4;6;8;2), a2=(0;2;0;2), a3=(-2;0;-1;-0),
as=(2;0;2;0), as=(2;4,6,8)
4) a1=(3;0;-1), a2=(2;0;-1), a3=(4;0;1), as=(5,;0;1),
as=(6;0;1)

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

Bapuant 24 HAup.k.p. —-1-2
Haiitu 6a3uc cucTeMbl BEKTOPOB U BHIPA3UTh
OCTaBLINECS] BEKTOPHI Yepe3 Hero. Haiitu npyroii 6asuc
CHUCTEMBI 1 BBIPA3UTH OCTABHIUECA BEKTOPHI UEPE3
HOBBIH Oa3uc.
1) a1=(1;0;1;0), a=(0;1;0;1), az=(-1;-1;-1;-1),
as=(1;0;1;0), as=(1;1,1;1)
2) a1=(-3;2;1;0), a2=(4;-3;2;1), as=(5;4;3;2),
as=(6;5;4;3), as=(7,6,5;4)
3) a1=(2;1;2;0), a,=(2;1;-1;-1), as=(3;2;-1;0),
as=(0;2;1;0), as=(2;1;1;0)
4) a1=(0;0;1), a,=(-3;1;2), a3=(2;3;1), as=(2;1;3),
as=(3;2;1)




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

BapuanT 26 HNun.k.p. -1-2
Haiitu 6a3uc cucTeMbl BEKTOPOB U BBIPA3HUTh
ocTaBIIMECs BEKTOPHI Yepe3 Hero. Haiitu npyroii 6asuc
CHCTEMBI U BBIPA3HUTh OCTABIIUECS BEKTOPHI Yepe3
HOBBIH Oa3uc.
1) al=(1;-1;2;0), a2=(1;0;1;0), a3=(1;1;1;1), ad4=(2;0;1;-
1), a5=(1;0;-1;0)
2) al=(3;3;3;3), a2=(3;1;3;1), a3=(1;3;1;3),
a4=(0;0;0;3),
a5=(3;0;0;0)
3) al=(4;6;8;2), a2=(0;2;0;2), a3=(-2;0;-2;-0),
a4=(2;0;2;0), a5=(2;4,6;8)
4) al=(3;0;1), a2=(2;0;1), a3=(4;0;1), a4=(5;0;1),
a5=(6;0;1)

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

BapuanT 28 Hup.k.p. -1-2
Haiitu 6a3uc cucteMbl BEKTOPOB U BBIPA3UTh
OCTaBIIIKECs BEKTOPHI uepe3 Hero. Haiitu npyroit 6a3uc
CHCTEMBI ¥ BEIPA3HUTh OCTABIIHECS BEKTOPHI 4epe3
HOBBIH Oa3uc.
1) al=(-1;0;-1;0), a2=(0;1;0;1), a3=(-1;-1;-1;-1),
a4=(1;0;1;0), a5=(1;1;1;1)
2) al=(0;0;1), a2=(3;1;2), a3=(2;3;1), a4=(2;1;3),
a5=(3;2;1)
3) al=(2;1;2;3), a2=(2;1;-1;-1), a3=(3;2;1;0),
a4=(0;2;1;0), a5=(2;1;1;0)
4) a1=(3;2;1;0), a2=(4;3;2;1), a3=(5;4;3;2),
a4=(6;5:4;3), a5=(7;6;5;4)

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

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

BapuanT 31 Hnap.k.p. —1-2
Hatitu 6a3uc cucteMsl BEKTOPOB U BRIPA3UTh
OCTaBIIIHMECS BEKTOPHI uepe3 Hero. Haiftu apyroii 6azuc
CHCTEMBI U BBIPA3HUTh OCTABIINECS BEKTOPHI Yepe3
HOBBIN Oa3uC.
1) al=(4;5;4;5), a2=(0;5;0,5), a3=(4;0;4;0),
a4=(9;9;9;9), a5=(0;9;0,9)
2) al=(-1;-1;-1;-1), a2=(1;1;1;-1), a3=(1;1;-1;1), ad=(-
1;1;1;1), a5=(1;-1;1;1)
3) al=(2;1;2;2), a2=(0;0;2;1), a3=(0;2;0;1),
ad=(1;1;2;2), a5=(1;1,0;0)
4) al=(5;4;4), a2=(3;0;0), a3=(0;3;0), a4=(4;1;2),
a5=(1;2;4)

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




BapuanT 33 Hun.k.p. -1-2
Haiitu Ga3uc cucTEMBI BEKTOPOB M BHIPA3UTH
OCTAaBILIMECS BEKTOPHI Yepe3 Hero. Haiitu apyroi 6asuc
CHCTEMBI U BBIPA3UTh OCTABLIMECS BEKTOPHI YEPE3
HOBEI#1 Oa3uc.
1) al=(1;0;1;-3), a2=(1;0;0,0), a3=(4;4;3;-6),
a4=(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)

Bapunant 34 HNun.k.p. -1-2
HaiiTi 6a3uc cucTEMBI BEKTOPOB U BBIPA3UTh
OCTaBILKECS BEKTOPHI Yepe3 Hero. Haiiti apyroi Gasuc
CHCTEMBI U BBIPA3UTh OCTABLIMECS BEKTOPHI UEPE3
HOBBIH 0Oa3uc.
1) a1=(3;2;0;1), a2=(-1;-1;-2;4), a3=(0;4;0;0),
a4=(2;0;0;1), a5=(1;0;0;0)
2) al=(3;3;3;3), a2=(4;4;4,6), a3=(6;6;6;2),
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)

Bapnant 35 Nup.k.p. -1-2
Haiiti 6a3uc cucteMbl BEKTOPOB M BBIPA3UTh
OCTaBIIIHECS BEKTOPHI uepe3 Hero. Haiftu apyroii 6a3uc
CHCTEMBI U BRIPa3HUTh OCTABIIHECS BEKTOPHI Yepe3
HOBEIH Oa3uc.
1) al=(2;2;2;2), a2=(2;0;1;-1), a3=(0;-1;2;3), a4=(1,;3;-
3;3), ab=(1;-1;2;0)
2) al=(4;0,0;0), a2=(1;4,0,0), a3=(1;1;4:;4;),
a4=(0;0;0;4), a5=(0;0;4;1)
3) al=(1;1;1;1), a2=(1,0;1;0), a3=(-1;-1;-1;-1),
a4=(0;1;0;1), a5=(-1;0;-1;0)
4) al=(3;2;1), a2=(1;2;3), a3=(2;3;1), a4=(2;1,;3),
a5=(0;0;1)

Bapnant 36 HUup.k.p. -1-2
Haiitu 6a3uc cucteMbl BEKTOPOB U BBIPA3UTh
OCTaBIIIMeCs BEKTOPHI uepe3 Hero. Haiitu npyroit 6asuc
CHCTEMBI U BEIPA3HUTh OCTABIIHECS BEKTOPHI Yepe3
HOBGII1 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)

Bapuant 37 Hup.k.p. —1-2
Haiitu 6a3uc cucTeMbl BEKTOPOB U BBIPA3UTh
OCTAaBIIMECS BEKTOPHI yepe3 Hero. Haiitu apyroii 6asuc
CHCTEMBI U BBIPA3UTh OCTABIINECS BEKTOPHI Yepe3
HOBBIN 0a3uc.
1) a1=(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),
a4=(2;2;2;1), ab=(-2;-1;-2;0)
4) al=(0;0;1), a2=(9;8;7), a3=(-9;-8;-4), a4=(0;0;3),
a5=(6;0;1)

BapuanT 38 HAup.k.p. —-1-2
Haiitu 6a3uc cucTeMbl BEKTOPOB U BBIPA3UTh
OCTaBIIIMECS BEKTOPHI Yepe3 Hero. Haiitu mpyroii 6asuc
CHCTEMbI U BBIPA3UTh OCTABIIHECS BEKTOPHI Yepe3
HOBBIH Oa3uc.
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),
a4=(6;5;4;3), a5=(7,6;5;4)
3) al=(2;1;2;3), a2=(2;1;-1;-1), a3=(3;2;1,;0),
a4=(0;2;1;0), a5=(2;1;1,0)
4) al=(0;0;1), a2=(3;1;2), a3=(2;3;1), a4=(2;1;3),
a5=(3;2;1)

Bapnant 39 Hun.k.p. -1-2
Hatitu 6a3mc cucteMsl BEKTOPOB U BHIPA3UTh
OCTaBIIIHMECS BEKTOPHI uepe3 Hero. Haiftu apyroii 6azuc
CHCTEMBI U BBIPA3HUTh OCTABIIHECS BEKTOPHI Yepe3
HOBEIH Oa3uc.
1) al=(-1;1;0;3), a2=(-1;0;-2;0), a3=(3;-2;0;1), ad4=(2;-
3;1;1), a5=(0;0;0;-3)
2) al=(4;-5;-4;2), a2=(-4,3;0;-3), a3=(0;0;-4;1),
a4=(0;0;0;1), ab=(4;-4;4;-4)
3) al1=(3;6;0;0), a2=(-3;-6;0;9), a3=(0;3;0;-9), a4=(9;3;-
3;-3), a5=(0;-3;6;0)
4) al=(1;-1;2), a2=(2;1;0), a3=(1;3;-2), a4=(3;2;0),
a5=(-1;-1;0)

Bapnant 40 HNup.k.p. -1-2
Haiitu 6a3uc ciucteMbl BEKTOPOB U BEIPA3UTh
OCTaBIIIMECs BEKTOPHI uepe3 Hero. Haiitu npyroii 6a3uc
CHCTEMbI U BBIPa3UTh OCTABIINECS BEKTOPBI Yepe3
HOBBIH Oa3uc.
1) a1=(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),
ab=(-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 4.7
NuauBuayaabHoe nomamHee 3aganue Nel.3

Bapanme 1. Havimu mampuyy auneiino2o onepamopa @, npu Komopom dasuc (a)

nepexooum 6 oasuc (b).

a, = (1,0,1) by = (1,1,1)
1. (a):4a, =(0,1,1) (b): {b, = (1,2,3)
as = (1,1,0) by = (3,1,1)
a, = (3,1,1) by = (1,1,1)
2. (a):ya, = (1,3,1) (b): b, = (1,1,0)
as = (0,0,1) by = (1,0,0)
a; = (1,3,5) b, = (0,1,3)
3. (a):{a, = (2,2,2) (b): b, = (1,3,0)
az = (1,0,1) b; = (3,0,1)
a, = (—1,1,1) by = (7,0,7)
4. (a):{@ = (1,-1,1) (b):{ by, = (1,1,0)
as = (1,1,0) b; = (0,—1,7)
a, = (3,1,2) by = (3,2,1)
5. (a): {a@, = (2,0,3) (b): {b, = (1,2,3)
as = (0,1,3) by = (2,1,2)
a; = (4,2,0) by = (1,1,0)
6. (a):{a, = (0,1,2) (b):{b, = (1,1,3)
az = (3,0,3) by = (5,1,1)
a, = (2,3,4) b, = (3,1,0)
7. (a): 1 a, = (4,0,5) (b): {b, = (4,0,2)
az = (0,5,6) by = (0,2,4)
a, = (3,6,9) b, = (0,3,2)
8. (a):{a@ = (9,0,1) (b): {b, = (3,0,2)
as = (0,1,3) by = (1,1,3)
a, = (2,1,1) b, = (1,1,3)
9. (a):{a@ = (1,0,1) (b): {b, = (7,0,1)
a = (1,1,0) by, = (1,7,0)




a, = (1,7,7) b, = (51,5)
10. (a):{a@ = (7,1,7)  (b):1b, = (5,0,1)
as = (0,0,7) by = (0,0,5)
a, = (3,1,3) by = (1,0,0)
11. (a): 3 ag = (0;5:0} (b) ) E_3';2 - (0!0!5)
as = (0,0,1) by = (1,1,0)
a, = (5,6,7) b, = (3,0,5)
12. (a):<{a, = (7,0,7) (b): {b, = (5,0,6)
az = (0,1,0) by = (0,6,0)
a; = (4,1,0) b, = (7,1,3)
13. (a):{a, = (0,1,5) (b): {b, = (0,3,1)
az = (5,0,6) b; = (8,0,8)
a,; = (6,2,5) b; = (8,—1,0)
14. (a):{a, = (3,0,8) (b):{ b, =(0,1,1)
as = (8,2,3) by = (—1,3,—1)
a, = (8,9,0) b, = (3,8,—1)
15. (@): {a@, = (0,1,—1)  (b): {b, = (—2,1,6)
as = (6,0,9) bs = (4,0,0)
a = (1,0,3) by = (2,0,3)
16. (a): {@, = (3,1,4) (b): {b, = (3,4,0)
az = (4,2,0) by = (0,8,1)
a, = (1,5,6) by = (33,1)
17. (a): < @, = (6,1,0) (b): {b, = (0,3,1)
a = (0,1,7) by = (3,0,2)
a, = (7,7,1) b, = (1,1,1)
18. (a): {@, = (0,8,8) (b): b, = (1,2,3)
a = (2,1,0) by = (3,1,1)
a; = (1,0,1) b, = (1,0,0)
19. (a): {@, = (0,1,1) (b): {b, = (0,0,5)
as = (1,1,0) by = (1,1,0)
a, = (8,9,0) by = (1,1,1)
20. (a): {@, = (0,1,—1) (b): b, = (1,2,3)
az = (6,0,9) by = (3,1,1)




21. (a):

22. (a):

23. (a):

24. (a):

25. (a):

26. (a):

27. (a):

28. (a):

29. (a):

30. (a):

31. (a):

b; = (3,3,1)
b, = (0,3,1)
b; = (3,0,2)
a, = (1,0,1)
a, = (0,1,1)
as = (1,1,0)
_1 = (11315}
a, = (2,2,2)
as = (1,0,1)
a, = (3,6,9)
a, = (9,0,1)
as = (0,1,3)
a, = (1,0,1)
a, = (0,1,1)
as = (1,1,0)
a, = (1,0,1)
a, = (0,1,1)
as = (1,1,0)
a, = (4,2,0)
a, = (0,1,2)
as = (3,0,3)
a, = (5,6,7)
a, = (7,0,7)
as = (0,1,0)
a, = (3,1,3)
a, = (0,5,0)
as = (0,0,1)
a, = (1,7,7)
a, = (7,1,7)
as = (0,0,7)
a, = (2,1,1)
a, = (1,0,1)
as = (1,1,0)

b, = (1,0,0)
(b): {52 = (0,0,5)

b; = (1,1,0)
b, = (1,1,1)
(b): b, = (1,1,0)
by = (1,0,0)
b, = (7,0,7)
(b):{ b, =(1,1,0)
by = (0,—1,7)
b, = (3,2,1)
(b):{b, = (1,2,3)
b; = (2,1,2)
b, = (1,1,1)
(b): b, =(1,2,3)
b; = (3,1,1)
b, = (1,1,1)
(b):<b, = (1,2,3)
by = (3,1,1)
b, = (3,1,0)
(b): {b, = (4,0,2)
b; = (0,2,4)

b, = (1,0,0)

b, = (0,0,5)
b; = (1,1,0)

(b):

———

b, = (1,1,1)
b, = (1,2,3)
by = (3,1,1)

b, = (3,3,1)

b, = (0,3,1)
by = (3,0,2)
b, = (2,0,3)
b, = (3,4,0)
b; = (0,8,1)

(b):

——

(b):

——

(b):

———



a,; = (3,6,9) b; = (3,8,—1)
32. (a): 1 a, = (9,0,1) (b):{ by, = (—2,1,6)
as = (0,1,3) bs = (4,0,0)
a; = (2,3,4) b, = (8,—1,0)
33.(a):{a, = (4,0,5) (b):< b, =(0,1,1)
az = (0,5,6) b; = (-1,3,-1)
a; = (4,2,0) b, =(7,1,3)
34. (a):{a, = (0,1,2) (b):<{b, = (0,3,1)
as = (3,0,3) b; = (8,0,8)
a, = (1,0,1) b; = (3,0,5)
35. (a): 1 a, = (0,1,1) (b): < b, = (5,0,6)
as = (1,1,0) by = (0,6,0)
a, = (7,7,1) b, = (1,0,0)
36. (a): { @, = (0,8,8) (b): {b, = (0,0,5)
as = (2,1,0) by = (1,1,0)
a; = (1,5,6) b, = (5,1,5)
37. (a):{a, = (6,1,0) (b): {Ez = (5,0,1)
az = (0,1,7) b, = (0,0,5)
a = (1,0,3) by = (1,1,3)
38. (a):{a, = (3,1,4) (b): {b, = (7,0,1)
az = (4,2,0) by = (1,7,0)
a, = (8,9,0) b, = (0,3,2)
39. (a):{a@, = (0,1,-1) (b):{b, = (3,0,2)
az = (6,0,9) by = (1,1,3)
a; = (6,2,5) b = (3,1,0)
40. (a): {a, = (3,0,8) (b): { b, = (4,0,2)
as = (8,2,3) by = (0,2,4)
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1. f(x,y,2) =x2+y? — 2xy + 6yz



2. f(x,y,2) =x2+y2 +22% + 2yz

3. f(x,y,z)= x? + 72 + 4xy + 2xz

4. f(x,y,2z) = x>+ 3y%? — z% — 2xy + 6xz

5. f(x,y,2z) = 2x%> —y2 + 22 + 4xy — 2yz

6. f(x,v,2) =x2+y%2+8xy—2yz

7.f(x,y,2z) = x%—22%2 —2xz + 6yz

8. f(x,y,z) =x%+3y? + 22— 2xy — 6xz

9. f(x,y,z) = x2+ y? + 222 — 2xy — 4xz

10.
11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25,
26.
27,
28.
29.
30.

flx,y,2z) = y? + 2% + 6xy + 6yz
fx,y,2z) =x?>+y? +z2 — 2xy + 6yz
f(x,y,2) = 2x%2 + 322 — 2xz + 6yz
flx,y,2z) = 4x% + z2 — 2xy + 2xz
flx,y,2z) =x%—y? +z2 4+ 2xy + 4yz
f(x,y,2) =2y% +z? — 2xz + 6yz
f(x,y,2) =3x2+y2 + 2xy + 2yz
flx,y,2z) = x? — 2xy + 16xz

fly z) = x? +y2 + z2 + 6yz
f(x,y,2) = x?+2y% + z2 + 4xy
f(x,y,2z) = x? — 522 — 2xz

f(x,y,2z) = y? +z% —8yz

f(x,y,2) = x?+3y% + z2 — 10xz + 2yz
f(x,y,2) = x*>+y?+z? - 2xy
flx,y,2z) =x%—2y% + 22 — 2xy + 6yz
f(x,y,2) =3x2+y2 + z2 + 2xy + 2yz
f(x,y,z) = y? +3z% —4xy + 6yz
flx,y,2z) = x% — 2xy + 6yz

flx,y,z) =x%+ y? + 14yz

f(x,y,2) = x?+ 5y% — 24xy + 2yz
f(x,y,z) = 2y%2 +z? + 6xy — 8yz



31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

f(x,v,2) = x?>+ y%2 + 422 — 2xz + 6yz
flx,y,2z) = x?+ 522 + 2xy + 14yz
flx,y,2z) = x? — 2xy + 4xz — 6yz
f(x,y,2) = —7x% +z% + 2xy + 4yz
fx,v,2) = —x?+y%+ 22 + 2xy + 2xz
flx,y,2) = —y? + z2 — 2xy — 18xz
f(x,y,2) = —3x2 +y? + z? + 6xz
f(x,y,2) = x>+ 5y2 + z2 — 2xy + 6yz
flx,y,2z) = 2x% + y2 — 322 + 6xy + 6yz

flx,y,2z) =x?—y? +z2 +12xz + 6yz



Ouenounoe cpeacrso 4.8
NupuBuayaabHoe JomamiHee 3axanue Nel.4



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;
€) yron mexay peopom AD u rpansto ABC;
d) mmomans 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 YPABHEHHUS CTOPOH
TPEyTOoJIbHUKA;
D) BbIuMCINTE BEIMYUHBI BCEX YIITIOB TPEYTOJIbHUKA;
c) CocraBHTh IapaMeTPUUECKUE YPABHEHHS
OUCCEKTPHUC BCEX €r0 YIIIOB;
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, IPOXOIAIICH Yepe3
TOYKY A NEepHEeHANKYJSIPHO 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 NpsIMOI 1 IIJIOCKOCTH
x—2 y—3 =z+1
-1 -1 4

, Xx+2y+3z2—-14=0

Jomawnnaa konmponvnasa 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 KOOpIMHATHI BepUIMH TpeyrojbHuka ABC.
Heo0xoxumo:
a) CocraBuTh KAHOHHYECKUE YPABHEHHS CTOPOH
TPEYTOJIBHHKA;
b) BbrunciuTh BENUYUHBI BCEX YITIOB TPEYTOJIbHHKA;
¢) CocraBuTh NapaMeTpUUECKUE yPaBHEHHS OUCCEKTPHUC
BCEX €r0 YIJIOB;
d) CocraBuTh KAHOHHYECKUE YPABHEHHS BCEX MEIHAH 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 Mg 10 IOCKOCTH,
npoxosimieit yepe3 Tpu Touxu My, My, 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 koopauHatThl 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, OIMYIICHHON 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 TpeyrojpHuka ABC.
Heobxoaumo:
a) CocraBUTh KAHOHUYECKUE YPABHEHHS CTOPOH
TPEYyTOJIbHUKA;
b) BbrunciIUTE BEMUYUHBI BCEX YIJIOB TPEYTOJIbHUKA;
c) CocTaBHUTh NapaMeTPUISCKUE yPaBHEHUS
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 MEpPHEeHANKYISPHO BEKTOPY BC.
A(—2;0;5),B(2;-7;4),€(1;9; —1)
5. HamrcaTh KaHOHMYECKHE ypaBHEHUS IIPSMOH.
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, SBISIOTCS 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 BepUIMH TpeyrojpHuka ABC.
Heob6xoaumo:
a) CocraBUTh KAHOHUYECKHE YPABHEHHUSI CTOPOH
TPEyTOoJIbHUKA;
D) BbIuMCINTE BETMYUHEI BCEX YIIIOB TPEYTOJIbHUKA;
c) CocraBHTh IapaMeTPUUECKUE YPABHEHHS
OUCCEKTPHUC BCEX €r0 YIIIOB;
d) CocraBHTh KAHOHHYECKUE YPABHEHHS BCEX MEAUAH
1 BBICOT TPEYTOJIHHKA.
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. Hanmcath kaHOHWYECKHE ypaBHEHHMS TIPSIMO.
X+y+z—2=0x—y—224+2=0
6. Haiitu paccrostaue ot Touku My 10 MIOCKOCTH,
npoxosmieit yepe3 Tpu Touru My, Mo, My
Ml (1! _1! 1)! MZ (_2:013): MB (2! _1! _1):MU (_2!4)2)
7. Haiitn Touky nepecedeHus NpsiMO U MIIOCKOCTH
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 BepiunH nmupamuasl 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 BBICOTBI, OMYIICHHOM M3 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;
¢) CocraBuTh NapaMeTPUUECKUE YPABHEHHS
OHCCEeKTPHC BCeX eTo YIIIOB;
d) CocraBuTh KAHOHHYECKHE YPABHEHUS 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 kaHOHMYECKHE ypaBHEHHS HPSIMOIA.

2x+3y+z+6=0,x—-3y—-2z24+3=10
6. Haiitu paccrostuue ot Touku Mg 10 mIocKocTH,
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, SABISIOTCS JTH BEKTOPHI €4 = 3d + 8b u
€, =6 — 5b KOJUTMHEAPHBIMH, TIE
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, OMYIICHHOM U3 BEPIINHBI
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 YPABHEHHS CTOPOH
TPEyTOJIbHUKA;
b) BbruncIUTE BEMWYUHEI BCEX YITIOB TPEYTOJIbHUKA;
¢) CocraBuTh NapaMeTPUUECKUE yPABHEHHS
OHCCEeKTpHC BCeX eTo YIIIOB;
d) CocraBuTh KAHOHHYECKHE YPABHEHHS BCEX MEIUAH U
BBICOT TPEYTOJIbHUKA.
1) A(—1;6),B(7;—1),C(3;4)
2) A(3;5),B(5;,—3),C(—9;8)
4. HanncaTh ypaBHEHHE IJIOCKOCTH, MPOXOSIIEH depes
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 nepecedeHus IpsIMOM U INIOCKOCTH
x+1 y+2 z-3
-3 2 =2

, x+3y—5bz+9=0




Jomawnnaa konmponvnasa pavoma 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 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),€(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 Tpeyroiabunka ABC.
Heob6xoaumo:
a) CocTaBUTh KAHOHUYECKHE YPABHEHHUS CTOPOH
TPEyTOoJIbHUKA;
D) BbIuMCINTE BETMYUHEI BCEX YIIIOB TPEYTOJIbHUKA;
c) CocraBHTh apaMETPUUECKUE YPABHEHHS
OUCCEKTPHUC BCEX €r0 YIIIOB;
d) CocraBHTh KAHOHHYECKHE YPAaBHEHHS BCEX MEIUAH
U 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 paccrostaue ot Touku My 10 MIOCKOCTH,
npoxo et yepes Tpu Touku My, Mo, M4
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, T'ZIE
al4;2;—3), b(2;1;1).
2. Jlanbl koopAuHaThl BepiunH nupamuasl 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 BBICOTHI, OMYIICHHOM 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 KOOpIMHATHI BepUIMH TpeyrojpHuka ABC.
Heo0xoxumo:
a) CocraBuTh KAHOHHYECKUE YPABHEHHS CTOPOH
TPEYTOJIbHUKA;
b) BprunciuTh BENUYUHBI BCEX YITIOB TPEYTOJIbHHKA;
c) CocraBHUTh NapaMeTPUISCKUE YPaBHEHUS
OHCCEKTPHC BCeX ero yTIIoB;
d) CocraBuTh KAHOHHYECKUE YPABHEHHS BCEX MEAUAH 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 MEepPHEeHANKYJSIPHO BEKTOPY BC.
A(—2;0;-5),B(2;4;-3),C(1; 10; —1)
5. HammcaTh kaHOHMYECKHE ypaBHEHUS MPSMOH.
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) momtane 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.
Heobxoaumo:
a) CocraBuTh KAHOHUYECKUE YPABHEHHsI CTOPOH
TPEyTOJIbHUKA;
D) BpIuncIUTE BEMUYUHBI BCEX YIJIOB TPEYTOJIbHUKA;
¢) CocraBuTh NapaMeTPUUECKUE yPABHEHHS
OHCCEeKTpHC BCeX eTo YIIIOB;
d) CocraBuTh KAHOHHYECKHE YPABHEHHS BCEX MEIUAH
BBICOT TPEYTOJIbHUKA.
1) A(1;6),B(6;,—6),C(3;4)
2) A(—3;5),B(2; —3),c(10; —-2)
4. HamcaTp ypaBHEHHE TUIOCKOCTH, IPOXOIAIIECH depes
TOYKY A NEepHeHANKYJSIPHO 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 Touxu My, My, M4
M, (—1,2,4),My(~1,—2,—4),M;(3,0,—1), My(—23,5)
7. Haiitn Touky nepecedeHus NpsIMOIi U MIIOCKOCTH
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;
0) ypaBHEHHE BBICOTHI, OIYIICHHOM M3 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 BepLIuH TpeyroiabHnka ABC.
Heob6xoaumo:
a) CocTaBUTh 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 TPEYTOJIbHHKA.
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 NEepHEeHANKYJISIPHO 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 Touxku 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 BepiinH nupamuasl 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
TPEYTOJIbHUKA;
b) BprunciUTh BEMUYUHBI BCEX YITIOB TPEYTOJIbHUKA;
¢) CocraBuTh NapaMeTPUUSCKUE yPABHEHHS
OHCCEeKTPHC BCeX eTo YIIIOB;
d) CocraBuTh KAHOHHYECKUE YPABHEHHS BCEX MEIHAH U
BBICOT TPEYTOJIbHUKA.
1) A(1;—6),B(8;—1),C(3;—4)
2) A(—3;5),B(7;—3),C(—6;5)
4. HanimcaTthb ypaBHEHHE IUIOCKOCTH, TPOXOAAIIECH Yepe3
TOYKY A MEPHEeHANKYISPHO BEKTOPY BC.
A(2;4,-6),B(2;,—6;,-3),C(1; 1,9)
5. HammcaTh kaHOHMYECKHE ypaBHEHHS NPSMOIA.
dx+y—-3z+2=0,2x—-y,,—8=0
6. Haiitu paccrostuue ot Touku Mg 10 IOCKOCTH,
npoxozsiiei gyepe3 Tpu touxu My, My, 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 pavoma 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 TpeyrojpHuka ABC.
Heobxoaumo:
a) CocraBuTh KAHOHUYECKHE YPABHEHHUS CTOPOH
TPEyTOJIbHUKA;
b) BbrunciIUTE BEMUYUHBI BCEX YIJIOB TPEYTOJIbHUKA;
¢) CocraBuTh NapaMeTPUUECKUE yPABHEHHS
OHCCEeKTpHC BCeX eTo YIIIOB;
d) CocraBuTh KAHOHHYECKHE YPABHEHHS BCEX MEIUAH
BBICOT TPEYTOJIbHUKA.
1) A(1;6),B(8;—1),C(—3;—4)
2) A(2;7),B(—8;-3),C(0;5)
4. HanmcaTp ypaBHEHHE TUIOCKOCTH, TIPOXOIAIIEH uepes
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 IpsIMOil U IIIOCKOCTH
xr—1 y+1 =z-1
1 0 -1

, 3x—2y—4z-8=0




Jomawnnaa konmponwvnasa 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 nupamuabl 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 IapaMeTPUUECKUE YPABHEHHS
OUCCEKTPHUC BCEX €T0 YIJIOB;
d) CocraBHTh KAHOHMYECKUE YPABHEHHS BCEX MEAUAH
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. Hanmcath kaHOHWYECKHE ypaBHEHHMS TIPSIMO.
6x—7y—4z—-2=0, x+7y—z—-5=10
6. Haiitu paccrosiaue ot Touku My 10 mIOCKoOCTH,
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 nepece4eHus IpsIMOii U IIIOCKOCTH
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 = 4@ — 2b u
Co=06a— 2b KOJUIMHEAPHBIMH, T'/IE
a(s; —5;5), b(3;—2;3).
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 rpann 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.
Heo6xoaumo:
a) CocraBuTh KAHOHHYECKUE YPABHEHHS CTOPOH
TPEYyTOoJIbHUKA;
b) BbruucIUTE BEMUYUHBI BCEX YIITIOB TPEYTOJIbHHUKA;
¢) 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. HanimcaTthb ypaBHEHHE IUIOCKOCTH, TPOXOAAIIECH Yepe3
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. Haiitn Touky nepecedeHus IpsIMOM U INIOCKOCTH
x+3 y—2 =z+4+2

1 -5 3

, bx—y+4z+3=0

Jomawnaa konmponsvnaa pavoma Ne3
Bapuanm Nel5
1. IIpoBepuTh, SABISIOTCS JTH BEKTOPHI €4 = 3@ — b u
£, = 4a@+ b xommumeapueivu, rie a(4;5;1), b(1;2;—2).
2. lanbl koopauHATHI BepuinH nmupamuast ABCD. Haiitu:
a) mnuny pedpa 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 BEICOTHI, OIYILCHHOI U3 BEPIIMHEI
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. laHBI KOOpAWHATHI BepInuH Tpeyronbauka ABC.
Heobxoaumo:
a) CocraBuTh KAHOHUYECKHE YPABHEHHS CTOPOH
TPEyroJbHHKa;
b) BbrumciuTh BEMUYHHBI BCEX YIIIOB TPEYTOIbHHUKA;
¢) CocraBuUTh MapaMETPUUCCKUE YPABHEHHS
OHCCEKTPHC BCEX €ro yTIOB,;
d) CocraBuTh KAHOHHYECKHE YPABHEHHS BCEX MEIUAH U
BBICOT TPEYTOJIbHHUKA.
1) A(—1;8),B(0; —1),C(3;7)
2) A(3;5),B(—12;-3),C(0; —-2)
4. HarmncaTh ypaBHEHHE IIJIOCKOCTH, IPOXOIAIIEH 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 paccrosinue 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, ABIIOTCS JTH BEKTOPHI €4 = 24 + 8b u
C,=2a+ 2b KOJUIMHEAPHBIMH, I'1€
a(2;2:3), b(—2;-2;3).
2. Jlanbt koopauHathl BepiivH nupamusl ABCD. Haiitu:
a) muHy pebpa AB;
b) yron mexny peopamu AB u AD;
€) yroa Mexay peopom AD u rpanbio ABC;,
d) mnomans rpanu ABC;
€) o0beM mupaMuIbl;
f) ypaBuenwue 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 TpeyrojpHuka ABC.
Heob6xoaumo:
a) CocraBUTh KAHOHWYECKHE YPAaBHEHUS CTOPOH
TPEyTOoJIbHUKA;
D) BblUMCINTD BENMYMHEI BCEX YITIOB TPEYTOJIbHUKA;
¢) CocTaBuTh MapaMeTpHUYECKNE YPaBHEHHS
OUCCEKTPHUC BCEX €r0 YIIIOB;
d) CocraBuTh KAHOHMYECKUE YPABHEHHS BCEX MEANAH H
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, IPOXOIAIICH depe3
TOYKY A NEepPHEeHANKYJSPHO BEKTOPY BC.
A(1;1;-5),B(2;0;-3),C(1;7; —1)
5. Hanmcath kaHOHWYECKHE ypaBHEHHMS TIPSIMO.
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 IpsIMOi U MIIOCKOCTH
x+3 y—1 =z-1
-1 3 5

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

Jomawnsa konmponvnasa 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 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, ONYIICHHON 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
TPEYTOJIbHUKA;
b) BbIUMCINTE BETMYUHEI BCEX YIIIOB TPEYTOJIBHHUKA;
¢) CocTaBuTh napaMeTpHUYeCcKre YpaBHEHUsI ONCCEKTPHC
BCEX €T0 YIJIOB;
d) CocTaBUTh KAHOHWYECKHE YPABHEHUS BCEX MEIHaH U
BBICOT TPEYTOJIbHUKA.
1) A(1;6),B(0; —1),C(3; —4)
2) A(3;2),B(6;—-3),C(0; -2)
4. Hanimcath ypaBHEHHUE TUIOCKOCTH, TIPOXOIAIICH Yepes
TOYKY A MEPHEeHANKYISPHO BEKTOPY BC.
A(—2;0;-5),B(1;7;-3),C(—3; 4 —-1)
5. HammcaTh kaHOHMYECKHE ypaBHEHHS MIPSIMOH.
2Zx—3y+z+6=0,x—3y—2z2+3=10
6. Haiitu paccrostuue ot Touku Mg 10 IOCKOCTH,
npoxozsiiei yepe3 Tpu Touxu My, Mz, 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 JTH 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;
€) yron Mexay peopom AD u rpansio ABC,
d) mromans 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 BepUIMH TpeyrojpHuka ABC.
Heob6xoaumo:
a) CocraBUTh KAHOHWYECKHE YPAaBHEHUS CTOPOH
TPEyTOJIbHUKA;
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(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 YPAaBHEHUS MPSMOH.
bx+y+2z44=0,x—y—-32+2=0
6. Haiitu paccrostuue ot Touku My 10 MIOCKOCTH,
npoxozsmieit yepe3 Tpu Touxu My, My, M4
M,(7,2.4), My(7,—1,—2), M3(—5,—2 — 1), Mo(—10,18)
7. Haiitn Touky nepecedeHus IpsIMOM U INIOCKOCTH
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'ZIE
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, OMYIIEHHOMN U3 BEPIIUHEI
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) BBIYMCINTD BETMYMHEI BCEX YITIOB 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 depes
TOYKY A NEpHEeHANKYJSIPHO 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,
npoxosmieit yepe3 Tpu Touru My, Mo, My
M,(2,1,4),M,(3,5,—2),M;(—7,-3,2),M,(—3,1,8)
7. Haiitn Touky nepecedeHus NpsIMOii U IIIOCKOCTH
x—5 y—2 z+4
-2 0 -1

, 2x—by+4z+24=0

Jomawnnaa konmponvnasn paboma Ne3
Bapuanm Ne20
1. IlpoBepuTh, SBISIOTCS 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;
€) yron Mexay 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(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 napaMeTpHUYeCcKre YpaBHEHUsI ONCCEKTPHC
BCEX €r0 YIJIOB;
d) CocTaBuTh KAHOHHYECKUE 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 HPSIMOIA.
2Zx+y—32-2=0,2x—y+z+6=0
6. Haiitu paccrostuue ot Touku Mg 10 mIockocTy,
npoxozsiiei gyepe3 Tpu touxu My, My, M4
M,(—1,-5,2), M;(—6,0,—3),M;(3,6,—3), My(—10,—8,—7
7. Haiitn Touky nepecedeHus IpsIMOM U INIOCKOCTH
x—1 y—8 =z45
8 -5 12

, x—2y—3z—-18=10

Jomawnaa konmponsvnasa paboma Ne3
Bapuanm Ne2]
1. IIpoBepuTh, SABISIOTCS JTH BEKTOPHI €4 = 2@ — 2b u
c,=—a+ 3b KOJUIMHEAPHBIMU, T1E
a(4;5;6), b(2;—1;1).
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 BBICOTHI, OIYIIEHHON U3 BEPIINHBI
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 BepUIMH TpeyrojpHuka ABC.
Heob6xonumo:
a) CocraBUTh KAHOHWYECKHE YPABHEHUS CTOPOH
TPEyTOJIbHUKA;
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(0; —1),C(3;—4)
2) A(5;5),B(—12;-3),C(5;—2)
4. HanncaTh ypaBHEHHE IJIOCKOCTH, POXOISIIEH depes
TOYKY A MEpPHEeHANKYISPHO BEKTOPY BC.
A(—2;3;-5),B(2;2;-3),C(2, 1, -1)
5. HammcaTh kaHOHMYECKHE ypaBHEHHS NPSMOIA.
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. IIpoBepuTb, 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) mmuHy 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, OMYIIEHHON U3 BEPIIMHBI
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) BBIYMCINTD BETMYMHEI BCEX YTIIOB TPEYTOJIbHUKA;
¢) CocTaBuTh MapaMeTpHUIECKNe YpPaBHEHHS
OUCCEKTPHUC BCEX €r0 YIIIOB;
d) CocraBuTh KAHOHUYECKUE YPABHEHUS BCEX MEIMaH 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, TIPOXOIAIIEH uepes
TOYKY A NEepHEeHANKYISIPHO BEKTOPY BC.
A(2;7;-5),B(2;—6;3),C(1;0; —1)
5. Hanmcath kaHOHWYECKHE ypaBHEHHMS TIPSIMO.
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 nepecedeHus IpsIMOii U IMIIOCKOCTH
x—5 y+3 z-1
-1 5 2

3x+7y—-5z—-11=0

Jomawnsa konmpoavnasa 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 BepiunH nmupamuasl ABCD. Haiitu:
a) muHy pebpa AB;
b) yrom mexny pebpamu AB u AD;
€) yrox Mexnay peopom AD u rpansio ABC;
d) mmomans rpann ABC,
€) o0beM nupamMuIHL;
f) ypaBuenue npsimoit AD;

0) ypaBHEHHUE BBICOTHI, OIYIIEHHON U3 BEPUIMHBI
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 BepLIMH TpeyrojpHuka ABC.
Heo6xoaumo:
a) CocraBUTh KAHOHWYECKHE YPAaBHEHUS CTOPOH
TPEYTOJIbHUKA;
b) BbIUMCINTE BETMYUHEI BCEX YIIIOB TPEYTOJIBHHUKA;
¢) CocTaBuTh napaMeTpHUYeCcKre YpaBHEHUsI ONCCEKTPHC
BCEX €r0 YIJIOB;

d) CocTaBuTh KAHOHUYECKUE YPABHEHHS BCEX MEIMaH 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. HammcaTh kaHOHMYECKHE ypaBHEHHS HPSIMOIA.
x—y+z—-2=0x—-2y—z+4=0
6. Haiitu paccrostuue ot Touku Mg 10 MIOCKOCTH,
npoxozsiiei gyepe3 Tpu touxu My, My, 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, SABISIOTCS JTH BEKTOPHI €4 = 9@ — 2b u
£, = 3@+ 2b KoNIMHEApHBIMH, T]IE
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 MUpaMuUjIbL;
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 BepUIMH TpeyrojpHuka ABC.
Heobxoaumo:
a) CocraBUTh KAHOHWYECKHE YPAaBHEHUS CTOPOH
TPEyTOJIbHUKA;
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;2),B(0;5),C(3;—4)
2) A(3;5),B(—4;:3),C(—4;,-2)
4. HanmcaTp ypaBHEHHE IUIOCKOCTH, IPOXOISIIEH uepes
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. Haiitu Touky nepecedyeHus NpsIMOIi 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 koopauHathl BepiivH 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 mupaMuIbl;
f) ypaBuenue npsimoii AD;
g) ypaBHEHHE BBICOTHI, OITYLIICHHOI U3 BEpPIINHBI
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) BbIUMCINTD BEMYMHBI BCEX YIIIOB TPEYTOJIbHUKA;
¢) CocTaBUTh MapaMeTpHUIECKNE ypPaBHEHUS
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, IPOXOIAIIECH depes
TOYKY A NEepHEeHANKYJISIPHO BEKTOPY BC.
A(—1;1;-5),B(2;1;-3),C(—1;10; 2)
5. Hanmcats kaHOHMYECKHE ypaBHEHHS IIPSIMOI.
x+5y+2z—-5=0,2x—-5y—z4+5=0
6. Haiitu paccrostaue ot Touku My 10 MIOCKOCTH,
npoxosmieit yepe3 Tpu Touru My, Mo, My
M,(14,4,5),M,(—5,—3,2),M;(—2,—6,—3), My (—1,—-8,7)
7. Haiitn Touky nepecedeHus NpsIMOii U IIIOCKOCTH
x+1 y =z+1

-2 0 3

, X+4y+13z—-23 =10

Jomawnsa konmpoavnasn paboma Ne3
Bapuanm Ne26
1. TIpoBepuTS, SIBISIFOTCS JIM 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 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 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 BepUIMH TpeyroibHuka ABC.
Heo6xoaumo:
a) CocraBUTh KAHOHWYECKHE YPAaBHEHUS CTOPOH
TPEYrOJbHHKA;
b) BbIUMCINTE BEJIMYUHEI BCEX YITIOB TPEYTOJIbHHKA;

¢) CocTaBuTh napaMeTpHUYeCcKre YpaBHEHUsI ONCCEKTPHC
BCEX €r0 YIJIOB;
d) CocTaBuTh KAHOHUYECKUE YPABHEHUSI 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 HPSIMOIA.
x—3y+z+2=0, x+3v+2z+14=10
6. Haiitu paccrostuue ot Touku Mg 10 MIOCKOCTH,
npoxozsiiei gyepe3 Tpu touxu My, My, M4
M,(1,2,0), M;(3,0,—3), M3(5,2,—6), My(—13,—8,16)
7. Haiitn Touky nepecedeHus IpsIMOM U INIOCKOCTH
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, TIE
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 NupaMuIBL;
f) ypaBuenue npsimoit AD;
0) ypaBHEHHE BBICOTBI, OIYIEHHON 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.
Heobxoaumo:
a) CocraBUTh KAaHOHUYECKHE YPABHEHUS CTOPOH
TPEyTOJIbHUKA;
D) BblUMCINTD BETMYMHEI BCEX YIIIOB TPEYTOJIbHUKA;
¢) 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. HanmcaTp ypaBHEHHE TUIOCKOCTH, IPOXOIAIIEH depe3
TOYKY A MEpPHEeHANKYISPHO BEKTOPY BC.
A(—3;8;-5),B(2;7;-3),C(2; 3, —1)
5. HammcaTh kaHOHMYECKHE ypaBHEHHS NPSMOIA.
2x+3y—224+46=0,x—-3y+z+3=10
6. Haiitu paccrostuue ot Touku My 10 MIOCKOCTH,
npoxozsiieit yepe3 Tpu Touxu My, My, M4
M,(2,—1,2),M5(1,2, —1),M4(3,2,1), My(—53,7)
7. Haiitu Touky nepecedeHus NpsIMOii U IIIIOCKOCTH
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 BepiinH nupamuabl ABCD. Haiitu:
a) muHy pebpa AB;
b) yrox 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, OITYIIIEHHO!H 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(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 MapaMeTpUIECKNE YPaBHEHUS
OUCCEKTPHUC BCEX €T0 YIJIOB;
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 NEepHEeHANKYJISIPHO BEKTOPY BC.
A(2;4;-5),B(2;-7;-3),C(5 —-5—1)
5. Hanmcatp kaHOHMYECKHE ypaBHEHHS HPSIMOIA.
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 IpsIMOil U IIIOCKOCTH
x—1 y+2 =z-3
2 -5 -2

, x+2y—bz+16=0

Jomawnsa konmpoavnasn paboma Ne3
Bapuanm Ne29
1. IlpoBepuTh, SBISIOTCS 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, ONYIICHHON 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 TpeyrojbHuka ABC.
Heob6xonumo:
a) CocraBUTh KAHOHWYECKHE YPAaBHEHUS CTOPOH
TPEYTOJIbHUKA;
b) BbIUMCINTE BETMYUHEI BCEX YIIIOB TPEYTOJIBHHUKA;
¢) CocTaBuTh napaMeTpHUYeCcKre YpaBHEHUsI ONCCEKTPHC
BCEX €r0 YIJIOB;
d) CocTaBuTh KAHOHHYECKUE YPABHEHHS BCEX MEAUAH
BBICOT TPEYTOJIbHUKA.
1) A(—1;6),B(—3;—1),C(3;—4)
2) A(3;3),B(—4;-3),C(0;—2)
4. Hanimcath ypaBHEHHUE TUIOCKOCTH, TIPOXOIAIICH Yepes
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 Mg 10 IOCKOCTH,
npoxozsiieit yepe3 Tpu Touxu My, Mz, 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 koopauHatThl BepiinH nupamuasl ABCD. Haiitu:
a) nnuHy pebpa AB,
b) yrom mexny pebpamu AB u AD;
C) yron Mexay peopom AD u rpansio ABC,
d) mmomans rpanu ABC,
€) o0beM MupamMuIsl;
f) ypaBuenue npsmoit 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 YPaBHEHHSI CTOPOH
TPEyTOJIbHUKA;
D) BbIUMCINTE BETMYUHEI BCEX YIIIOB TPEYTOIbHUKA;
¢) 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. HanmcaTp ypaBHEHHE TUIOCKOCTH, IPOXOIAIIECH depe3
TOYKY A NEepHEeHANKYISIPHO 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 NpsIMOIi U IIIOCKOCTH
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) yrom 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, OITYLIIEHHOH U3 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 YIIIOB TPEYTOJIbHUKA;
¢) CocraBuTh MapaMeTpUIECKUe ypaBHEHUS
OHCCeKTpHUC BCEX €ro 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, IPOXOIAIIEH epes
TOYKY A NEepHEeHANKYJISIPHO 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 JIK 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 pedpom 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 BepiuH TpeyronsHiuka ABC.
Heobxoaumo:
a) CocraBUTh KAHOHWYECKHE YPAaBHEHUS CTOPOH
TPEYTOJIbHHKA;
D) BbIuuCINT BEIUYHHBI BCEX YITIOB TPEYTOIbHHKA;
¢) CocTaBUTh MapaMeTpUIECKHE YpaBHEHHUS OMCCEKTPHC
BCEX €ro YIJIOB;
d) CocTaBUTh KAHOHHYECKHE YPABHEHUS BCEX MEIHaH 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 TPSIMOM.
x—5y—2z247=0,7x+y+z+1=0
6. Haiitu paccrositue ot Touku My 10 IIIOCKOCTH,
npoxonsuieit yepes Tpu Touku My, My, M4
M,(2,4,1), My(2,—6,1), M5 (2,1, —3), My(—2,8,2)
7. Haiiti TOUKy mepecedeHns IpsMON 1 INIOCKOCTH
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
£, = 4@ — 6b KOJIMHEAPHBIMH, T/
a(6;0;6), b(—2;—2;3).
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) ypasuenue npsimoit AD;
0) ypaBHEHHE BBICOTBI, OIYIEHHON 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 KAHOHWYECKHE YPAaBHEHUS CTOPOH
TPEyTOJIbHUKA;
D) BbIUMCINTE BETMYMHEI BCEX YIIIOB 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. HanmcaTh ypaBHEHHE IJIOCKOCTH, MPOXOSIIEH depe3
TOYKY A NMEPHEeHANKYJSIPHO BEKTOPY BC.
A(2;3;-5),B(2;7;-3),C(1;4; 1)
5. HammcaTh kaHOHMYECKHE ypaBHEHHS NPSMOIA.
x+5by—2z4+1=0,2x—y+z—-5=0
6. Haiitu paccrostuue ot Touku My 10 MIOCKOCTH,
npoxozsiieit yepe3 Tpu Touxu My, My, M4
M, (1,—5,3),M,(3,—5,—1), M3(2,0,— 1), My (—2,1,0)
7. Haiitn Touky nepecedeHus IpsIMOi 1 IIIOCKOCTH
x+1 y+2 =z

. — =5 Xty—z+2=0




Jomawnaa konmponwvnaa pavoma Ne3
Bapuanm Ne34
1. IIpoBepuTb, ABISIOTCS JTH BEKTOPHI €4 = 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) 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, OMYIEHHON 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;

¢) CocraBuTh MapaMeTpUIECKUe ypaBHEHUS

OUCCEKTPHUC BCEX €T0 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 TIPSIMOIA.
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 NpsIMOi 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;
€) yrox mexay pedpom AD u rpansio ABC;,
d) mmomans rpanu ABC,
€) o0beM NupamMHIbL;
f) ypaBuenue npsmoit AD;
0) ypaBHEHHE BBICOTHI, OITyIICHHOMN 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 KOOpPAWHATH BepiIuH TpeyronsHuka ABC.
Heobxoaumo:
a) CocraBUTh KAHOHWYECKHE YPAaBHEHUS CTOPOH
TPEYTOJIbHHKA;
b) BbruuciuTh BEIUYHHBI BCEX YTIIOB TPEYTOIBHIKA;
¢) CocTaBUTh MapaMeTpUIECKHE YpaBHEHHUS OMCCEKTPHC
BCEX €ro YIJIOB;
d) CocTaBUTh KAHOHHYECKHE YPABHEHUS 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. Hanncatb ypaBHEHHE INIOCKOCTH, IPOXOISIIEH 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 ToYku My 10 MIIOCKOCTH,
npoxonsuieit 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, SABISIOTCS JTH BEKTOPHI €4 = 6@ — 7b u
£, = 3@+ 2b KoNIMHEApHBIMH, T]IE
a(4;6;6), b(—3;2;3).
2. Jlanbl koopauHatThl BepiunH nupamuasl ABCD. Haiitu:
a) nnuHy 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 BBICOTHI, OMYIIEHHON U3 BEPUIMHBI
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.
Heob6xonumo:
a) CocraBUTh KAHOHWYECKHE YPAaBHEHUS CTOPOH
TPEyTOJIbHUKA;
D) BbIUMCINTE BETMYUHEI BCEX YIIIOB TPEYTOIbHUKA;
¢) CocraBuTh NapaMeTpHUUECKHE YPAaBHEHUsI OMCCEKTPHC
BCEX €0 YTJIOB;
d) CocTaBUTh KAHOHHYECKHE YPABHEHUS BCEX MEIHAH U
BBICOT TPEYTOJIbHUKA.
1) A(1;1),B(10;—1),C(2; —4)
2) A(3;5),B(—12;4),c(0;6)
4. HanncaTh ypaBHEHHE IJIOCKOCTH, MPOXOSIIEH depes
TOYKY A MEPHEeHANKYJSIPHO BEKTOPY BC.
A(—2;3;-5),B(2;,—7;-3),C(1;10; —1)
5. HammcaTh kaHOHMYECKHE YPaBHEHUS PSMOH.
—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 IpsIMOM U INIOCKOCTH
x—1 y—3 =z-12
-2 1 0

, x+y—-5z—-2=0




3.3. YueOHbIe pecypchbl

3.3.1. Kapra surepaTypHoro ooecrnie4eHusi AMCUUIINHBI
(BKJIIOYasi 3JIEKTPOHHbIE PeCypChl)
Aure0dpa u reomeTpus

(HaMMEHOBAHUE JUCIUILINHEI)
15 obyuaromuxcs o0pa3oBaTeabHol nporpaMmbl 0akanaspuata 44.03.01 Ilenarornyeckoe o0pasoBanue

(yxa3aTb ypoBeHb, M} U HANMEHOBAHUE HAIIPABJICHHUS MOATOTOBKH,)
HANPABJEHHOCTh (Ipo¢uiib) 06pa3oBaTeibHOM NporpaMvMbl Pusuka, ouHas Gpopma o0ydyeHust
(yxazaTb npoduis/ HaMMEeHOBaHHE IPOrpaMMBI U GopMy oOydeHusT)

15 ob6yuaromuxcs: o0pa3oBaTeabHoi nporpamMmel 0akanaspuata 44.03.01 Ilenarornyeckoe o0pasoBanue

(yKa3aTb ypOBEHb, IIU(P U HAUMEHOBAHUE HAIIPABJICHUS [10JJrOTOBKH,)

npoduiib (HANPABJEHHOCTh 00pPa30BaTe/bHOI porpaMmmMsbl) pusuka, ouHas gpopma odyuenus
(yxazaTb npo¢uis/ HaMMEeHOBaHHE IPOTrpaMMBbI U GopMy 0OydeHYS)

HanmenoBanue Mecto xpanenus/ Koa-Bo
3JIeKTPOHHBIH a/ipec  |IK3eMILIAPOB/
TOYeK
AOCTyMNAa
Ocnosnas numepamypa
AcraxoBa, Enena Tumogeesna. Anre0pa 1: yuebHoe nocobue [Tekct] : yuebHoe nmocobue / E. T. Hayunas 6ubnamoreka 130
AcraxoBa, I'. B. Tumodeenko, JI. I'. Jlateianesa. - Kpacnosipck : KI'TTY um. B. I1. Acradnera, 2007. - KI'TIY um. B. I1.
276 c. ActadneBa
KanaueBa C.11. COOpHUK HMHIMBUAYAJIbHBIX 3aJaHUM 0 MaTeMaTHKe Ui CTyAEHTOB | Kypca OBC «KI'TIY um. B. II. |MuauBuayansH
MeIaroruIeckoro By3a: yuebHoe nmocoodue; Kpacnosp. roc. nex. yu-t um. B.I1. ActadbeBa. — AcrtadneBar 13174
Kpacnosipck, 2016. — 70 ¢. —Pexxum noctymna: http://elib.kspu.ru/document/22701 HEOTPaHWYEHH
BI1 1OCTYII
Jlapun, Cepreii BacunbeBuu. JIuneitnas anredpa [Tekct] : yue6. mocodue. U. 1/ C.B. Jlapun. - 2-e u3a.,| 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. - Kpacnosipck : 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 Gubnuotexa 133
CemuHa. - Kpacnosipck : KI'TIY um. B. I1. Acradsena, 2010. - 80 c. KTTIY um. B. I1.
Acradnena
Hononnumensnan numepamypa
®annees, . K. Coopuuk 3amau mo Beicmeit anredpe [Tekcr] : yueOHoe mocobue mis ¢us.-mat. pak.| Hayunas 6mbnmorexa 71
yauBepcuteToB u nea. uHetutyToB / J1. K. ®annees, M. C Comunckuid. - 11-e uzn., nepepad. u gor. - 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
noco6ue / U. B. Ilpockypskos. - 12-e u3n., crep. - CII6. ; M. : Jlans, 2008. - 480 c. - (YueOHUKH IS
KI'TIY um. B. I1.
By30B. CrniernanbHas autepatypa) (Knaccuueckas yueOHas ureparypa rmo MareMaTHke).
AcradneBa
Heuaes, B. A. 3agauHuk-nipakTUKYM 10 anreOpe (TPYMIibl, KOJbIA, MO, BEKTOPHBIE M €BKJIHI0BBI Hayunas 6ubnmoreka 58
MPOCTPAHCTBA, TUHEHHbIE 0ToOpaxkeHus) [Teker] : yueOHOE mocoOue st 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 oubnuoreka (MObB) https://icdlib.nspu.ru  |MuaauBuayansu
BIN
HEOTpaHUYEHH

Bl 1OCTYI




East View: yHuBepcanbHble 6a3bl JAHHBIX [ DJICKTPOHHBIN pecypc] : mepuoanka Poccuu, YkpauHs! u https://dlib.eastview.com/ |NMuauBuayanbu
ctpan CHI' . — Dnexrpon.nan. — OO0 UBUC. — 2011 Bl
HEOrpaHHYCHH
bIN TOCTYN
Elibrary.ru [OnexkTpoHHBIi pecypc] : aneKTpoHHas 0nbianoTeyHast cucteMa : 0a3za JaHHBIX COIEPKUT https://elibrary.ru WNupuBuyansH
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. AcradneBa http://library.kspu.ru CB0OOIHBII
IOCTYI

CornacoBaHo:

y

['naBHBI OMOIHOTEKAPD | _/ <% | doproBa A.A.
(1OJKHOCTD CTPYKTYPHOT'O TIoJipa3aeneHusi)  (MOANUCH) (Pamumus 1.0)




3.3.2. Kapra MaTepuaJbHO-TeXHUYECKOM 0a3bl JUCHUILTUHBI

MATEMATHUKA

Jns1 ody4arommxcsi 00pa3oBaTesibHOI porpaMmbl 6akanaspuarta 44.03.01 Ilenaroruueckoe oopasoBanue

(HauMEHOBaHHUE JUCIMILTHBI)

(yxa3aTb ypoBeHb, U(pP 1 HANMCHOBAaHUE HAIIPABIICHUS IIOJrOTOBKH, )

HEOQI/IJIL ggnsmca, oyHasi QODMa 00y4YeHHUNA

(yka3aTb poduIb/ HANMEHOBaHHE IPOrpaMMBL U GopMy 0OydeHus)

Ayautopusi

O6GopynoBanue

JJISl MPOBEAeHN s 3aHATHI JeKIIMOHHOT0 THIIA, 3aHATHII CEMUHAPCKOI0 THUIA, KYPCOBOI0
NMPOeKTHPOBAHMSA (BbINOJHEHHA KYPCOBBIX PadoT), IPYNNOBBIX M HHIHMBHIYAJbHBIX
KOHCYJIbTALMI{, TEKYLIEr0 KOHTPOJIsl YCIIeBAEMOCTH U MPOMEKYTOYHOM aTTecTallu

YL

Ilepencona, 7,

r. Kpacnosipck, [IpoexTop-11mT., yaeOHas 10ocKa-21mIT., KOMIIBIOTED - 11T
yn. [lepencona, 7, Linux Mint — (CBo6oanas nuiensus GPL)
ayn. 1-10
r. Kpacnospck, MapxkepHas 1ocka- 1 IT., KOMIOBIOTEp-7IIT., TOCKa yuyeOHas- 1 mT.
ya. Ilepencona, 7, Linux Mint — (Co6oanas nunensus GPL)
ayza. 1-11a
KommproTep ¢ BBIXOZOM B HHTEpHET — 91IT., MpoeKTop — 1mT.,
r. KpacHospck, HaTJISIIHBIC TIOCOOMS (CTEHIBI), MapKepHast Jocka — 11mIT. ¢

YCTPOMCTBOM JUISl HHTEPAKTUBHOM JOCKH, T0CKa MapKepHas — T

YL

Ilepencona, 7,
ayn. 2-11

ayn. 2-06 Anpt O6paszosanne 8 (mumeH3ns Ne AAO.0006.00, norosop Ne JIC
14-2017 o1 27.12.2017
r. KpacHosipck, VYuebHas nocka-1mr., mpoekrop-11mT., KoMmnbroTep- 11T, ,

MapKepHast ocka- | 1IT., AeMOHCTPallMOHHBIN cTON- 11T
Linux Mint — (Co6oanas munensus GPL)

. Kpacnosipck,

MapxkepHas J0cKa-211T., MHTepaKTUBHAs J0CKa- [ mIT.,
poekTop- 1., HoyTOyK-10mT., TeneBu3op- lmr.,

ya. [lepencona, 7,
ayn. 2-19 KoMIbroTep- 2mt., MOVY-1mr.
Linux Mint — (CBo6oanas nunensus GPL)
Kommnbrorep- 1mrt., HHTEpakTUBHAs JOCKA - | IT., cUCTEMa
r. KpacHosipck, .
BusieokoHpepenticssazu Policom — 1 wir. (0e3 cetu), yueOHast jocka-
yin. Ilepencona, 7, Lot
ayn. 3-02 Linux Mint — (CBob6oanas nunensus GPL)
r. KpacHospck, YuebHas qocka- 1mrt., Skpas- 1 mT., IpoeKTop- 1 mIT., KOMIBIOTEP-
ya. [lepencona, 7, L.
ayn. 3-11 Linux Mint — (Co6oanas smunen3ust GPL)
r. KpacHospck, Kommerotep ¢ BBIX0A0M B HHTepHeT-10mT, ydeOHas mocka-1 mrT.
ya. Ilepercona, 7, Linux Mint — (Co6oanas munensus GPL)
ayn. 3-12
r. KpacHospck, Kommerorep-15mrt., mpunTep- 1 mT., MapkepHas focka-1mrT.,
ya. IlepencoHna, 7, MPOEKTOP- 1 IIT., MHTEPAKTUBHAS HOCKa- | T,
ayx. 3-13, 3-14 Linux Mint — (Co6oanas smunen3ust GPL)
ITpoekrop-1T., KOMIbIOTEP-121IT., MapKEpHas AOCKa-
lmT., HTEpaKTUBHAS TOCKA- 1 1MIT.
Microsoft® Windows® 8.1 Professional (OEM
nurensus, KoHTpakt Ne 20A/2015 ot 05.10.2015);
Kaspersky Endpoint Security — JIum ceptudukar
T. KpaCHOHpCK, NglB08'190415'050007'883'951,
yi. Tlepencona, 7, 7-Zip - (CBoGoxnas munensus GPL);
ayn. 3-15 Adobe Acrobat Reader — (CBoGonHast ueH3ms);

Google Chrome — (CBoboaHas uiieH3us);
Mozilla Firefox — (CoGoaHast auieH3us);
LibreOffice — (CoOoanas nunensus GPL);
XnView — (CBoOOmHAasI JTUIICH3US);

Java — (CBoOoHAs THIICH3HS),




VLC — (CBoOonHast TUILICH3UA);
XKusas maremaruka 5.0 (Kontpakt HKC-J1b-294/15 ot
21.09.2015, nuuensus Ne 201515111);

GeoGebra (CBo6oaHO pacmpocTpaHsieMas B HEKOMMEPIECKHUX
(y4eOHBIX) TENSX JINIICH3HS)

r. Kpacnospck,
ya. I[lepencona, 7,
ayn. 4-01

Yuebnast qocka-1mr., Ondanorexa

r. Kpacnospck,
ya. I[lepencona, 7,
ayn. 4-02

Komnbrorep -11t., npoekTop-111T., UHTEpaKTUBHAS
Jocka-1mT., MapkepHas 1ocka- 11T, yaedHas qocka-
lurt. Linux Mint — (Coboanast uensus GPL)

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

VYuyebHas qocka-1mr.

JJIs1 CAMOCTOSITE/ILHOMH padoThl

r. KpacHospck,
ya. [lepencona, 7,
ayn.1-01
OtpacneBas OHOIHOTEKA

Komup-1mt

r. Kpacnospck,
ya. IlepencoHna, 7,
ayn. 1-02
YurtanbHbIH 321

Komnerorep-10mwr., npunrep-1mt

Anst O6pazosanue § (nmuuen3us Ne AAO.0006.00,
norosop Ne JIC 14-2017 ot 27.12.2017




JIucr BHeceHUs] M3MEHEHNH
JlomonHeHus: U U3MEHEHUs B paboueil mporpamme nucuuiuinabl Ha 2018/2019 yueOnbiit
TOJI;

B pabouyto mporpamMmy TUCIUTIIMHBI BHOCATCS CICAYIOITNE H3MECHCHUS

1. Croucoxk mnuTeparypsl OOHOBIIEH YyYEeOHBIMH ¥ Y4EOHO-METOAMYCCKUMU
W3IaHUSIMH, JJICKTPOHHBIMU OO0pa3oBaTebHBIMU pecypcaMu. OOHOBJIEH TEpPEUYCHb
COBPEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX W HH()POPMAIMOHHBIX CIPABOYHBIX
CUCTEM.

2. OGHOBJIECH MepeyeHb JUIIEH3NOHHOTO MPOrPaMMHOTO 00ECIICUEHHUSI.

3. B ¢bonHA OLIeHOYHBIX CPE/ICTB BHECEHBI M3MEHEHHUS B COOTBETCTBHUH C IIPUKA30M
«O0 ytBepxkaenun [lonoxxenust o PoHIE OIEHOYHBIX CPEACTB ISl TEKYLIErO KOHTPOJIS
YCIIEBAEMOCTH, MPOMEXKYTOUHOM M  MTOrOBOM  (TOCYyIapCTBEHHOW  MTOTOBOA)
atrrectaiu» oT 28.04.2018 Ne297(m)

Pabouas nmporpaMmma nepecMoTpeHa U 0100peHa Ha 3acelaHuy Kapeapbl MaTEMaTUKH U
METOJMKHU OOy4YEHHUS MaTEMaTHUKe

npotokod Ne 9 ot «3» mas 2018 .

3aBenyronuii Kapeapoi I / B.P. Maiiep

Omo0OpeHo HAYYHO-METOIMYECKUM COBETOM
NM®U KI'TTY um. B.I1. AcradbeBa
«08» nrons 2018 r. IIpoToxos Ne 9

IIpexncenarens g C.B. Bop1ioBCrumiyaxv,

OUIUKA U
UHOOPMATUKU




JIuct BHeceHUs1 H3MEeHEeHU
JlononHeHus: U U3MEHeHUs B paboueii mporpamme 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 MpHKa3a «O0 BHeCeHUU Hu3MeHeHuil B cBeneHus o KITIY um. B.IL
ActadneBa» ot 15.07.2018 Ne 457 ().

2. Ha turynsHom nucte PITJ] u ®OC u3meneno HazBanue kadeapsl pa3padoTanka
«Kadempa maremaTuku M METOAMKA OOYYEHHS MaTeMaTHKE» Ha OCHOBAaHUU
pemenusi Yuenoro coera KITIY um. B.II. ActadseBa «O peopranuzaiuu
CTPYKTYPHBIX ITOJpa3aeneHuid yuusepcureta» ot 01.06.2018

Pabouas nporpamma nepecmMoTpeHa u 0100peHa Ha 3aceJaHuu Kaeapsl
MaTEeMaTUKU U METOJIUKHU 00YUYEHHsI MaTEMaTHKE
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




