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1 PE3YJIbTATBI OCBOEHUSA JUCIUIIJINHbI

Tabmuna 1 — Ilnanupyemble pe3ynbTaThl OOydY€HHUS [0 JUCIHMIUIMHE, COOTHECEHHBIE C

YCTAaHOBJICHHBIMH WHAHWKATOpAMU JOCTUKCHUA KOMHCTGHL{I/II;’I

PesynbTaTel 00yueHus (BiaacHus
Konu WHIUKATOPBI y Y1 ( ’
YMEHHUS U 3HAHUS ), COOTHECECHHBIE C
HaMMCHOBaHHUE JIOCTHOKEHHS JucuumnimHa
KOMITETCHIMSIMU/UHIUKATOpaMHU
KOMITETCHIIUHI KOMIICTECHITUH
JIOCTHKECHUS KOMITETSHITUN
OIIK-1 CnocobeH
pemiarb 3a7a91 OIIK-1.4 3namy: OCHOBHBIC TTOHSTHS
podeCCHOHATLHOI P ' MaTeMaTU4yecKoro  ammapara i
eIIeHUE
ESITeIBHOCTH Ha OmpeNeeHUsT MW  pEIIeHUs  3ajad
OCHOBE HHKCHCPHBIX npohecCuoHaNbHON NesSTENIbHOCTH.
3aJ1a4 C IOMOIIILIO MaTeMaTuka Yuems. pemaTh 3a1aHus
HCIOIb30BaHUS .
MaTeMaTHu4YEeCKOro (pagﬂeﬂ HpO(I)eCCI/IOHaHBHOI/I JACATCIIBHOCTH,
TEOPETUICCKUX H anmapara «Aunrepa n UCTIOJIB3YSl MPU  HEOOXOIUMOCTH,
NPaKTHYCCKUX OCHOB o MaTeMaTU4YeCKHUH ammapar.
BEKTOPHOM TeOMETPHUSD)) p
€CTECTBCHHBIX i 5 Brademv: HaBbIKaMH TPUMEHEHUS
anreOpel
TEXHUYECKUX HayK, a P, . METOJIOB MaTEMaTHYECKOro ammapara
AHAJTUTHYECKON . .
TaKXke B CBOEH npodeCcCuOHAIBHON
T€OMETpUU
MaTeMaTHYeCKOTO JIeSITeIbHOCTH.
ammapara

2 NEPEYEHb OHEHOYHBIX CPEACTB AJISI TOOTAIIHOT'O ®OPMUPOBAHMUSA
PE3YJIBTATOB OCBOEHHMSA JIUCHUILIMHBI (TEKYIUIMA  KOHTPOJIb) W
MPOMEXYTOYHOM ATTECTAIIUA

2.1 Jlns oLleHKH pe3ysbTaTOB OCBOEHMSI TUCHUIUIMHBI HCTIONb3YIOTCS:

- OLICHOYHBIE CPEJICTBA TEKYILETO KOHTPOJI YCIIEBAEMOCTH;

- OLICHOYHBIE CPEJCTBA JJIs IPOMEKYTOUYHOM aTTECTALUHU 10 TUCLHUIUIMHE.

2.2 K 011eHOYHBIM CpEeCTBaM TEKYIIEr0 KOHTPOJISL yCIIEBAEMOCTH OTHOCATCS:

- TECTOBBIE 3aJ[aHMS;

- 3aJIaHMsI IO TeMaM MPAKTUYECKUX 3aHATHH.

2.3 K 0o1IeHOYHBIM CpeACTBaM JUIsl MPOMEKYTOYHON aTTECTAllMU N0 JUCLMIUIMHE, IPOBOJUMON B
dbopme sK3aMeHa, OTHOCSTCS:

—  3aJlaHus 110 KOHTPOJILHBIM paboTam;

- 9K3aMCHAIITUOHHBIC BOIIPOCHI U 3aaHUA 110 JUCIHUIIIINHEC.

3 OHEHOYHBIE CPEJICTBA TEKYHWEI'O KOHTPOJISA YCIIEBAEMOCTH
3.1 TecToBbIC 3a1aHMsI IPEAHA3HAYEHBI JUISI OLICHKH B paMKaX TEKYILEro KOHTPOJIs YCIIeBaeMOCTH

3H8.HPII>1, HpI/IOGpeTeHHBIX CTYACHTAMH Ha JICKIHMOHHBIX W MNPAKTUYCCKHUX 3aHATHAX U IJId U3MCPCHUSA
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COOTBETCTBYIOIIMX UHJUKATOPOB JTOCTUKEHUS KOMIIETCHIINH.

ConepxxaHue Tecta  ONpeNeNsieTcss B COOTBETCTBUM C  COJIEpPNKAHUEM  JIUCLUILIMHBI
IPONOPLHUOHATIBHO YIeOHOMY BPEMEHH, OTBEJICHHOMY Ha H3yYSHHE Pa3/IesiOB, IEPEUNCIICHHBIX B paboueit
IporpaMMe MOJyJIs.

Bpewms BeimoHenus Tecta 50 MuH.

TunoBbie BapuaHTHl TECTOBBIX 3aJlaHuii puBeieHbl B [Iprnoxenun Nel.

3.2 Illkana oIeHMBAaHUS TECTOBBIX 33/JaHUI OCHOBaHA HAa YETHIPEXOATBHOW CHCTEME, KOTOpas
peanu3oBaHa B IPOrPaMMHOM O0ECTICUCHHH.

OueHka «OTJIMYHO» BBICTABIISIETCS IPU NIPABUIILHOM BBINIOJIHEHUH HEe MeHee 90% 3a1aHuid.

OneHKa «XOpoII0» BBICTABIISIETCS IPH IPABUIIBHOM BBINIOJIHEHUH HE MeHee 80% 3a1anuid.

OreHKa «yAOBJIETBOPUTEIHHO» BBICTABISCTCA IMPU MPABUILHOM BBINIOJIHEHHMH HE MeHee 60%
3a/1aHUM.

OueHka «HEyAOBJIETBOPUTEIBHO» BBICTABISAETCA IPU NPABUIBHOM BbINOIHEHUU MeHee 60%
3aJIaHUH.

Pe3ynbrarhl n3MepeHHit UHAMKATOPA CYUTAIOTCS MOJI0KUTEIbHBIMU P MPABUILHOM BBIITOTHEHUH
He MeHee 60% 3anaHuil.

3.3 Kpurepuu u mikana OEHUBAHUS PE3YJITATOB BHITIOJHEHUS 33JJaHUI 110 TeMaM TPaKTHIECKUX
3aHATHM.

[Ikana olleHWBaHUs PE3yabTATOB BHITIOJHEHUS 33/1aHUI OCHOBaHA Ha YEThIpEX0aTbHOMN CHCTEME.

OneHka «OTJIMYHO» BBICTABISIETCS B Cilydae, €CJIM 3aJaHUsl BBIIOJHEHBI IO TPaBUIbHBIM
dbopmysam u aroputMam u 0e3 OrooK.

OreHKa «XOPOIIO» BBICTABIIACTCS B CITy4ae, €ClIv 3a1aHUS BBITMIOJTHEHBI 10 IPaBUIBLHBIM (OpMyliaM
U QJITOPUTMAaM, HO C HEKOTOPBIMU OIIMOKaMHU.

OneHka «yJIOBJIETBOPUTEIBHO» BBICTABISIETCS B Cllydyae, €CIM 3aJaHUS BBIIIOJHEHBl IIO
MpaBUIBLHBIM (GOPMYJIaM U aJITOPUTMaM, HO CO MHOYKECTBOM OIIIHOOK.

OueHka «HEYIOBJIETBOPUTEIBHO» BBICTABISIETCS B Clydae, €CIM 3a/laHusl BBIMOJHEHBI C
UCTIOJIb30BaHUEM HETPABUIIBHBIX allTOPUTMOB U GOPMYIL.

Pe3ynbrarhl n3MepeHnit MHAUKATOPA CUUTAIOTCS MOJOKUTEILHBIMU TPU TIOJIOKUTEIBHON OIEHKE
3a BBIMIOJIHEHUE 3aJaHMUSL.

Tumnosbie BapHUaHTBI 3aJaHuM I8 MPAKTUYCCKUX 3aHATUH MPUBCACHBI B HpI/IJIO)KCHI/II/I No2.
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4 OIEHOYHBIE CPEJICTBA JJI1 HNPOMEXYTOYHOM ATTECTAIIMA IIO
JAUCHHUITVIMHE

4.1 Kpurepuu u mikana ONEeHUBAHUS KOHTPOJIBHOM paboThI.

[Ikana oeHUBaHMS PE3yIbTATOB BBHIIIOJHEHHUS 331aHN OCHOBAaHA HA YETHIPEXOaTbHON CHCTEME.

OneHka «OTJIMYHO» BBICTABISIETCA B CIy4yac, €CIM 3aJaHus BBIIOJIHEHBI 110 IPAaBUIbHBIM
dbopmysam U aropuTMam u 6e3 OIrOOK.

O1eHKa «XO0POIII0Y BBHICTABISETCS B CIIy4ae, €CJIM 3a/IaHUsI BBIIOJIHEHBI [0 PAaBMIIBHBIM (OpMYyJIaM
U aJITOpPUTMAaM, HO C HEKOTOPBIMH OIIMOKaAMH.

OneHka «yoOBJIIETBOPUTEIBHO» BBICTABISIETCA B Cllydae, €CIM 3aJaHus BBIIIOJHEHBI 110
paBUIbHBIM (pOpMyJIaM U aIropuT™MaM, HO CO MHO>KECTBOM OLIMOOK.

OneHka «HEYIOBIETBOPUTENILHO» BBICTABISETCA B CIy4yae, €CIAM 3aJaHUsl BBIIOJHEHBl C
UCTIOJIb30BaHUEM HENPABUIIBHBIX aJITOPUTMOB U (POPMYIL.

Pe3ynbrarsl n3MepeHui HHAMKATOPA CUUTAOTCS MOJIOKHUTEIBHBIMU IIPU MOJIO0KUTEIBHON OLICHKE
3a BBINOJIHEHHE 3a/jaHusl. TeMaTHKa KOHTPOJIbHBIX paboT npenactasiaeHa B [Tpunoxennun Ne 3.

4.2 TIpoMexxyTOYHAs aTTECTAIHs 110 TUCIUIUIMHE TIPOBOAUTCS B OPME HK3aMeHa.

K 3K3aMeHy A0IyCKarTCs CTYyIEHTHI, IIOJIOKUTEIBHO aTTECTOBAHHBIE 110 PE3YJIBTATAM TEKYILErO
KOHTPOJIA.

Tumnossle Borpocs! U 00pa3liibl 3aJaHUi K SK3aMeHy npuBeaeHsl B [Tpunoxennun Ne 4.

IIpencraBneHHble 5K3aMEHAIMOHHBIE BOIIPOCHI JUIsl IPOBEIEHUS HK3aMeHa KOMIIOHYIOTCS B OUJIETHI
I10 J1Ba BOIIPOCA, OTHOCSIIMECS K PAa3JINYHBIM TEMaM U MHJIUKATOpPaM JIBYX Pa3ZeiioB IUCLHUILINHBI U TPEX
IpakTHYeCKUX 3afaHuid. Ha ycMoTpeHne sx3aMeHaTopa 3K3aMeH MOXKET ObITh IPOBEAECH B MUCbMEHHOM,
yCTHOW WM KOMOWHMpoBaHHOM ¢(opme. IIpy Hanuumu COMHEHWI B OTHOIIEHMM 3HAHUM W yMEHUH
CTYACHTa HK3aMEHATOp MOXeT (MMeeT NpaBO) 3a/JaTh [JOIMOJHHUTEIbHBIE BONPOCHI, a TaKXKe JaTh
JIOTIOJIHUTEIILHOE 3aJaHue.

4.3 Kpurepuu u mKasa OeHHBAHUS TIPOMEXYTOYHON aTTeCTalnH.

[IIkaja WUTOrOBOM arTecTalMy [0 NUCLMIUIMHE, TO €CTh OLICHWBAHUS PE3yJIbTAaTOB OCBOCHUS
JUCLUIUIMHBI HA 9K3aMEHE, OCHOBaHa Ha YeThIpeX0aJuIbHOM cucTemMe.

OneHKa «OTJIMYHOY» BBICTABISIETCS B CIydae, €CJIM CTYAEHT MCYEPIBIBAOLIE, MTOCIEI0BATEIBHO,
YETKO U JIOTUYECKU CTPOMHO M3JIarajl OTBEThl Ha BOMPOCH! OujeTa, 000CHOBBIBAS MX B YMCIIE MPOYEro U
3HaHUSMH U3 0011e00pa30BaTeIbHBIX M OOIEMH)KEHEPHBIX IUCLUUIUIMH, YMEET JAelaTbh 00O0O0IeHHs U
BBIBOJIbI, BJIAJIEET OCHOBHBIMU TEPMUHAMU U IOHATUSAMHU, YMEET TECHO YBSA3BIBATH TEOPUIO C IPAKTUKOM,
CcBOOOJHO CHpaBIIsi€TCS C 3a7jauaMu, BOIIPOCAMHU U APYTMMHU BUJIAMU IPUMEHEHUS 3HaHUH, UCII0Ib30Ball B
OTBETE MaTepUai JONOIHUTEIBLHON JTUTEPATypPBl, 1aJl IPABUIbHBIE OTBETHI HA JOIOJIHUTENBHBIE BOIIPOCHI.

OI.[GHKa «XOpPOIIO» BBICTABIIACTCA B CJIydac, €CJIU CTYACHT 'PaMOTHO U 110 CYHICCTBY U3Jiarajl OTBCT
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Ha BONpPOCHl OWJIETBI, HE JONYCKas CYIIECTBEHHbIX HETOYHOCTEH, HO IMPH 3TOM €ro OTBEThl ObLIU
HEI0CTaTOYHO OOOCHOBAHBI, BJIAJEET OCHOBHBIMH TE€PMHUHAMHM U MOHATHSIMHU, NPABWIBHO IPUMEHSET
TEOPETUYECKHUE IIOJIOKEHMs IIPU PELICHUN 3aJay, HUCIOJIb3YeT B OTBETE MaTepuan TOJIbKO OCHOBHOU
JIUTEPATYpPBhl; BIIAJEET OCHOBHBIMM YMEHMAMU; IIPU OTBETE Ha JOIOJHMTEIBHBIE BOIIPOCH JOIYCKall
HETOYHOCTU Y HE3HAYUTENIbHbIE OIIMOKH.

OneHka «yJOBJIETBOPUTEIBHO» BBICTABIIAETCS B Cllydae, €CIIM CTYACHT IPU OTBETE Ha BOIPOCHI
IPOJEMOHCTPUPOBAJI 3HAHUSA TOJIBKO OCHOBHOI'O MAarepualia, HO JOIYyCKal HETOYHOCTH, HMCIIOJIb30BAall
HEJI0CTaTOYHO MPABUIIBHBIE (POPMYIUPOBKH, UCIIBITHIBACT 3aTPYAHEHUS IIPU PELICHUH 33]]a4; UCII0IH30BAJ
IIPY OTBETE TOJIBKO JICKIIMOHHBIN MaTepHuall; Ipy OTBETE Ha JOMOJIHUTEIbHBIE BOIIPOCH! JOITyCKall OIINOKY.

OmneHka «HEYJOBJIETBOPUTEIBHO» BBICTABISIETCA B Cllydae, €CIM CTYACHT HE CMOI OOBSICHUTH
CMBICJI HAIIMCAHHOTO MM IIPM IOATOTOBKE K OTBETY TEKCTa; HE OPHUEHTUPYETCS B TEPMHUHOJIOTUHU
JUCLUIIJIMHBI; HE MOYKET OTBETUTH Ha JIOIIOJIHUTEIIBHBIE BOIIPOCHI.

KomnereHniuu B TOi 4acT, B KOTOPOW OHM JOJDKHBI OBITH C(HOPMHUPOBAHBI B PAMKAX H3yYCHMS
JUCLHUIUIMHBL, MOTYT CUMTaTbCsl COPMHPOBAHHBIMU B Cilydae, €CIM CTYACHT MOJYy4WI Ha SK3aMeHe

HOJIOKUTEIBHYIO OLEHKY.
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5 CBEAEHHUS O ®OHJIE OHEHOYHBIX CPEJICTB U EI'O COI''TACOBAHUU

@®oHI OLEHOYHBIX CPEACTB IS aTTeCTAllM [0 AUCHHUIUIMHE «AJredpa W TeoMEeTpHs»
npe/CcTaBiIsieT co0OW KOMIIOHEHT OCHOBHOW NpPOQeCcCHOHAIbHOW 00pa30BaTeIbHON IMPOrpaMMbl
OakanaBpuata 1o HanpasieHuto noarotosku 08.03.01 CrpourenberBo (mpoduis TermorazocHadxeHHE

Y BEHTHUJISALINSA).

®DoHJT OIIEHOYHBIX CPEJICTB PACCMOTPEH U 0JI00OPEH Ha 3aceAaHuy Kadeapsl MPUKIIaTHON

MaTeMaTHKHU 1 nHPopMannoHHbIX TexHoioruid 04.03.2022r. (mpotokoin Ne 6).

W.o.3aBenytomiero kadeapoit 7 A.W. Pynenko

®DoH OLIECHOYHBIX CpeaACTB paCCMOTPECH U O,Z[O6peH Ha 3aCCI1aHuHn Ka(bez[pm CTPOUTCIILCTBA

(mpotokon Ne 5 ot 19.04.2022 r.)

3aBemyromuit kadenpoit é—@%ﬂb‘ﬂ/ B.A. [lumenos
WV




®OHJI OHEHOYHBIX CPEACTB JUIA ATTECTAIMU 110 AUCHUIUIMHE «AJI'EBPA W T'EOMETPUS»

(IIPWJIOXKEHUE K  PABOYEW IIPOIPAMME

MOAVYJIA)

OCHOBHON  ITPO®ECCUOHAJIBHON

OBPA30OBATEJIbHOM ITPOI'PAMMBI BBICIIIEI'O OBPA30BAHUS (BAKAJIABPUAT) Bepcus 1 7

[Tpunoxenue Nel

TUITOBBIE BAPUAHTHI TECTOBBIX 3AJIAHUAM

Bapmuanr 1

Bomnpoc Nel. OgHopoanas cucrema JIMHEUHBIX YPaBHEHUM

2X+3y—-4z=0
—X+5y+2=0 wumeer pemeHuii:
3x+11ly-7z=0

1. ogno

2. HU OIHOTO
3. OECKOHEYHOE MHOKECTBO
4. nBa

1 2
Bomnpoc Ne2. Jlanbl MaTpHIbI A=[ 3 4j u

Matpuia C =B' — A pasHa:

L3 79)
o[5 4
(%3]
{55

Bomnpoc Ne3. Onpenenurens

1 2 1
4 1 4
2 4 2

1.0
2.2
3.4
4.16

1 -3 -2

Bompoc Ne4. [Ins onpenenurens (-2 4

1.5
2.-12
3.12
4.3

paBeH:

4 0
B-= .
(2 -1

1| anreOpandeckoe nononHeHue A;, paBHO:
3 3 5
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Bomnpoc No5. JlaHbl BEKTOpHI:
d={3,-1,1}, b={2, 1, 0},
¢=1{1,-2 3}, d=1{-2, 4,-6},
f=10, 2 4}, £={0,-1, 2}.
KomHaeapHbIMU SBISIOTCS:

1.

n

-

,fI/IE

Q. . QU o

O Sy Y

2.cu
3.fu
4.cn
Bompoc Ne6. Jlanst koopaunatel Touek A(—1, 4, 1), B(3, 4,—-2) u C(5, 2,—1). Kocunyc yrna ABC
paBeH:

1

1, -1
3
2. 1
3
3 -
3
4. -1

Bonpoc Ne7. ITnomans TpeyroiabHUKa, IOCTPOEHHOTO Ha BekTopax d = {2, 3, 4} n b= {6, 2, 2},
paBHa:

1. =27+ 20j — 14k

2. 10V/6
3. 5V6
4. 4

Bompoc Ne8. YpaBuenue npsimoit, npoxosiieii uepe3 ase Touku M1(0,0,1) u M2(-1,0,0) 3anuceiBaetcs
bopmynoi:

-1 0 -1
X y z—-1
2_—:—:—
1 0 -1
X y z-1
3. Z=X=22
-1 0 1
+1 z+1
4, o=
0 1

Bonpoc Ne9. Yepes touxy M (xg, Vo, Zo) TEPHEHIUKYIIPHO BEKTOPY N (A, B,C) npoXOIMT IIIOCKOCTh:
1. 242420 =9
A B C
2. Alx—x¢) +B(y—yo) +C(z—125) =0
3. Ax0+By0+CZ0+D = 0
4. L4212

Xo Yo Zo

Bompoc Nel0. Yepes touky A(3,—1, 5) mapamiensno miockoctd 9x — 2y +z — 5 = 0 mpoxoaut
IIOCKOCTD:
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3x—y+z—-15=0
3x+2y+z—-12=0
3x—y+z—-34=0
9x—-2y+z—34=0

Hwbde

Bonpoc Nell. YpaBuenue siuinrca ¢ HeHTPOM B Havasie KOOpAWHAT, MoyocsiMu a =5 u b= 3 umeer
BU:

2 2
L=+ =1
25 9
" 25 9
2 2
3.x_ y_:]_
5 3

4. x*+y%2=15

2 2

Bompoc Nel2. V runep6osnb ;C—S - % = —1 acumnror:
1. onHa

2. IBe

3. Her

4. Tpu

Bompoc Nel3. Kpupas Broporo nopsinka 7x? — 28x + y = 26 onpezenser:
1. snmuric

2. rariepooIy

3. mapaboiy

4. OKpY>XHOCTb

Bompoc Nel4. TIpoussenenne KOOpAMHAT LEHTPa OKPYKHOCTH X2 + y2 — 2x — 4y + 1 = 0 pasHO:
1.2

2. 2

3.8

4. 2,25

Bonpoc Nel5. Mosysb cMeIaHHOTO IPOM3BEACHUS BEKTOPOB |Ei bx¢é | paBeH:
1. 00beMy HpaMUJIbI, TOCTPOCHHOM Ha 3TUX BEKTOpaXx

2. 00beMy Mapayiesnenunea, HOCTPOSHHOTO Ha 3THX BEKTOpax

3. TIoMIaIu TPEYTOJIbHUKA

4. TIoIaa MHOTOYTOJIbHUKA

Bompoc Nel6. B mepeceuennu aByX ImiockocTeid oOpa3yercs:
1. Touka

2. mpsimast

3. my4

4. Tpu 0OIHUX TOYKH
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Bonpoc Nel7. KoopavHaThl HAPABIIAIOIIETO BEKTOPA P IPAMOM, IPOXOISLIEN Yepe3 ABE TOUKH
M1(1,2,3) u M2(-1,0,1), paBHbI:

1. {1,2,3}

2.{2,2,2}

3.{2,2,4}

4.{2,-2,-2}

Bompoc Nel8. BekropHoe npoussenenne [ X J Ga3UCHBIX BEKTOPOB L U ] PaBHO:
1.k
2. —k

~w
~] '~y

Bapuant 2
x—2y—z=5
Bompoc Nel Ilpu pemienuun cucteMbl ypaBHEHHM { —2x+y=-6
3x +4y —2z=13
metooM Kpamepa 3HaueHHe NEpEMEHHON X:
1.0
2. -2
3.3
4. "He ornpeaeseHo

85} uB=(7 -3).

Bomnpoc Ne2 Jlansl Matpuiel A = [

Marpuna C =2A" + B pasna:
-3
1.
)
-10 7
2.
( 16 —3}

3. He CylIecTBYeT
4. (-3 13)

3 2

Bonpoc Ne3 Onpenenurens maTpuibl A = ( 1 O> paBeH:
-2 1

1.0

2.2
3.1
4. Henb3s BEIYUCIUTD

1 -3 -2
Bomnpoc Ne4 [Ins onpenenurens |-2 4 1| anreOpanueckoe AONOJIHEHUE A,, PABHO:
3 3 5
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1.-9
2.9
3.-18
4.13

Bonpoc Ne5 Jlnst Bekropa @ = {1, 2,3} coHanpaBieHHBIM BEKTOPOM OYJIET:
1.b={-1,-2, 3}

2.0 ={-1,-2,-3}

3.d=1{2, 4, 6}

4.¢8={-1,-2,-3}u d ={2, 4, 6}

Bonpoc Ne6 Yron Mex 1ty BEKTOpaMU OCTPbIH, €CIIM UX CKAISIPHOE NPOU3BENAEHHUE d * b..
1. Goubmie HyIS

2. MCHBIIIC HYJIS

3. paBHO HYIIO

4. HeIoCTaTOYHO JaHHBIX

Bornpoc Ne7 BekTopHoe npoussesenue d X b Bexktopos d = 31— 2] + 5k u b = 21— J + 3k pasHo:
1. 61+ 2] + 15k

2. —T—j+k
3. (1, -1,-1)
4. (-1, 1, 1D

Bonpoc Ne8 KoopiMHATEI HANPABJIAIONIETO BEKTOPA P MPSAMOiA, MPOXOSIIEN Yepe3 ABE TOUKH
M1(1,2,3) u M2(-1,0,1), paBHbr:

1. {1,2,3}

2. {2,2,2}

3. {2,2,4}

4. {2,-2,-2}

Bompoc Ne9 IIpsamas x_lx = =2 nZO u miockoctb Ax + By + Cz + D = 0 nepneHIuKyJIspHbI IPU

YCIIOBHHU:
1.Al+Bm+Cn=0

2. 2=2=

A B c

l+Bn+Cn

4 ——==
VA2+B2+(C?

Bompoc Nel0 Yron mexnay ninockoctsiMu x +2y —2z+1=0 u x +y —4 =0 pasen:
1. 30°
2. 90°
3. 45
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o

4. 75

x2 yZ
Bompoc Nell ®oxycsl anurnca =t5= 1 pacnosnoskeHsl Ha:

1. ocu OX

2. ocu Oy

3. ocsax Ox u Oy

4. mpsiMoit, mapaensHoi ocu OX

2 2

Bompoc Nel12 ¥V runep60o:ist ;—5 - % = —1 BepIilIuH:
1. onHa

2. IBe

3. geThIpe

4. Tpu

Bompoc Nel3 TlapaGosa — 3T0 reoOMeTpUYECKOe MECTO TOYEK,:
1. paBHOYaNIEHHBIX OT (POKYCOB

2. paBHOY/IQJICHHBIX OT JIAHHOW TOYKH, HA3bIBAEMOM [IEHTPOM
3. paBHOYIAJICHHBIX OT (POKYCa U JUPECKTPUCHI

4. CyMMBI PacCTOSIHUM, OT KOTOPBIX /10 (DOKYCOB paBHBI

Bompoc Nel4 JTupextpucy He uMeer:

1. smounc

2. rumnepboira

3. mapaboma

4. OKpY>KHOCTh

Bonpoc Nel5 Cmemannoe npousBeaeHre BEKTOPOB d - bx¢ -oro:
1. ancno

2. BEKTOD

3. BEKTOD, NMEePIEHIUKYISIPHBII BCEM TPEM BEKTOpam

4. mnomaab TpeyroabHUKa

Bompoc Nel6 13 marpun:
7 -3 3 7 -3 000
A:24,B=45 6,C:54—2
7 1 5

MOJKHO TIEPEMHOKHUTH:
1.AuB AucC
2AuB,BucC
3A4u C,BucC
4.BuAd, BuC
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Bomnpoc Nel7 Jlnst cucteMbl JIMHEHHBIX YpPaBHEHUI
Jy—-x=2
X+5y=4
IJ1aBHBIN ONpENEUTeNb A paBeH:
1.16
2.14
3.8
4.-12

Bompoc Nel8 Yepes Touky A(1,—5, 2) mapamrensho miockoctd 3x — 10y +z — 2 = 0 mpoxoaur
IIOCKOCTB:

1. x—5y+2z—-28=0

2. 3x+2y+z+5=0

3.x—5y+z—-55=0

4. 3x —10y+z—-55=0

Bapuanr 3
2x+2y—z=3
Bonpoc Nel Tlpu penrenuu cuctemsl ypaBHeHuit § 2x +y +z = 4
x+2y—2z=1
metooM Kpamepa 3HaueHne nepeMeHHOH Y:
1.1
2.2
3.3

4. He ompeaeneHo

Bompoc Ne2 13 matpui:

A:@ _fj, B=(8 2), cz(_?lj

MO>KHO TMEPEMHOKUTH:
1. Au B AucC
2.A4u B B"u C
3.3.4uC,Buc

4, AnC,C unu4d

1 2 3
Bomnpoc Ne3 Onpenenurens (—3 —2 —1| paBeH:
0 0 0
1.0
2.6
3.12
4., Heb3s BEIYNUCINATE
3 2 =2

Bompoc Ne4 [Inist onpenesnurenss -2 5 2| anreOpanueckoe qonojHeHue A,; paBHO:
3 -3 7
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15
-15
.—30
30

LSS

Bonpoc Ne5 JIns Bekropa d = {6, 3, z} uzBectHo, uto |d| = 7. 3HaueHue Z paBHO:
1.2

2. 2

3. +2

4

~ |+

Bomnpoc Ne6 Bextopst d@ = mi— 3]+ mk u b = 47 + 5] — 7Kk B3auMHO [EepIEHAMKYIPHBI [IPA
3HaYeHHH M :

1.5

2.5

3.-30

4.1

Bomnpoc Ne7 [Tiowwa/p napaiuieorpamMma, IoCTpOeHHOro Ha BekTopax d = 20+ + 2k n b = 37+
2] + 2k, pasHa:

1. 2142 +k

2.3

Bonpoc Ne8 KanoHnueckoe ypaBHeHHE NPSIMOii 110 HanpasisiomemMy Bektopy p = {1,2, —2} u Touke

M(3,-3,-4) 3anuceiBaercst GopMyIIoii:
x1_y-2_ z+2

3 -3 -4

2 x=3 _ y+3 _ z+4
1T 2 T =2

3 x—-3 _y+3 _ z+4
| 2 2
x+3 y-3 zZ+4
44— == -
-1 -2 -2

Bonpoc Ne9 3anansl ypaBHEHHS IIIOCKOCTEN!
1 4x-6y+3z4+5=0
2x—3y+z—-5=0

6x+8y—4z—-6=0

3x—6y+3z—6=0
3x+4y—2z2+3=0

[TapanienbHbIMU SIBJISIOTCS:
1.1u2

2.2u4

3.3u4

g b~ 0PN
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4.3u5

Bomnpoc Nel0 Conepxut Touxy M (Xo, Yo, Zo) M MMeeT HOpMabHbIA Bektop N (4, B,C) IIOCKOCTS:

X=X Y=V Z—2Z

X2 =X1 Y2—V1 22771
A B C

2. Alx —x90) +B(y—yo) +C(z—25) =0

1. =0

x+x, y+y, z+2z
3. |xx+x1 Yoty z;+z[{=0
A B C
4. 2424+2=0
A B C
x2 y2
Bomnpoc Nell Ocwu smnunca =t5= 1 paBHbL
1.25u9
2.5u3
3.10u6
4.34ul

2 2

X
Bompoc Nel2 ®oxycsl runep60:ibt 5 31/—6 = 1 pacnoJiokKEeHBI:

1. Ha ocu OX

2. Ha ocu Oy
3.Haocax OxX u Qy
4. B Havayie KOOPIUHAT

Bonpoc Nel3 [Tapabomy onpenenser KpuBas BTOPOro Mopsijika:

x>y
1.;+b—2=
a? b2
2 x_z_ﬁ_l
3. y=2px
4. y? = 2px

Bonpoc Nel4 Vpasuenue x2 + (y — 1)? = 25 Ha IIIOCKOCTH 3a/1a€T:
1. mapaGomy

2. runep6oiy

3. ammurc

4. OKpYXHOCTh

— N

Bonpoc Nel5 Eciu d@ - b X ¢ > 0, To BeKTOpHI d , b u

1. oOpasyroT 1eBYIO TPOUKY
2. 00pa3yroT MPaByIO TPOUKY
3. MOTMapHO KOJIITUHEAPHBIC
4. nexaT B OJIHOM MJIOCKOCTH
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Bonpoc Nel6 UssectHo, uto |d| = 2, |B| = 1luyronMexiy d ub pasen g 3HaveHue |B X d| pasmo:
1.2
2. 1
3.0
4. 2

Bonpoc Nel7 Jlns Bekropa d = {6, 3, z} uzBectHo, 4ro |d| = 7. 3HayeHune zZ paBHO:
2

W
~ |+
(S}

1 2
Bompoc Nel8 Jlana marpuna A = ( 3 4)

Pe3ynbrar BEIYMCIIEHUS BBIPAKEHUS |A| + ‘AT‘ paBeH:

1.10
2.20
3.4
4.-8
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[Tpunoxenne No2

TEMBI JJ11 IPAKTUUECKHX 3AHATHM 11O JUCHUILINHE

Tema 1. Matpuus! u nefictBust Haa HuMU. Onpenenureny. VX cBoiicTBa U BIYUCIICHUE.

Tema 2. OOpartHast marpuma. DIeMeHTapHbIe MpeoOpa3oBaHuss MaTpuibl. CHCTEMbI JIMHEHHBIX
ypaBHEHU U

Tema 3. Bektopbl. OcHOBHbIE onpezaeneHus. JIunelinsie onepauuu. [Ipoekius BeKTopa Ha OCh.
JluHeliHas 3aBUCUMOCTb BEKTOpOB. PaznoxeHnue BekTopa 1o 0aszucy. JlekapToBa npsMOyrojibHas cucrema
KOOpAMHAT Ha IUIOCKOCTH U B IpocTpaHcTBe. KoopauHaTel BeKTOpa M TOYKU. JIMHEHHBIE onepanuy HaJ
BEKTOpaMH B KOOPAMHATHOH (opme

Tema 4. CxansipHoe npousBeneHre BekTopoB. CpoiicTsa. [Ipunoxenus

Tema 5. BexkTopHoe 1 cMenIanHoOe npou3BeaeHus BekTopoB. CoiicTBa. [Ipuiioxxenus.

Tema 6. YpaBHeHUE IMHUY Ha IJIOCKOCTHU. Pa3nuuHble criocoObl 3ajaHus IPSIMOH.

Tewma 7. KpuBble BTOPOro nopsijika, X XapakKTepUCTUKU U CBOMCTBA.

Tema 8. Pasznuunblie BUbl ypaBHEHUH IJIOCKOCTH U IIPSIMON B ITPOCTPAHCTBE.

THUITIOBBIE 3ATAHUSA IS MIPAKTUYECKHUX 3AHATHIA

Tema 1.
2 10 21
1 2 4 -2 7 0 4 -3 0 B _|_
A+B= + —2.4=-2 A-B (_3 | J 2 3
o1 -2 1 -3 5 -1 5 3 3 1
BerancinnTes onpeaenuTens:
2 -7 31 =2
3 _—5 5 -3 2
4 -2 -3

Tema 2.

Pemuts cucremy ypaBHenuii mo popmyinam Kpamepa, meronom I'aycca, MaTpUuHBIM METOJI0M

x+2y=10
3x+2y+z=23
y+2z=13
Tema 3.

BekTop 7, AJIMHA KOTOPOro paBHa 6, 00pasyer ¢ ocbl0 0OX yroa 60°, ¢ ocbi0 0Y —
0 0
yrox 1357, ¢ ockro 0z — yrom 90°. HaliTi MpoeKIInH BEKTOpa z Ha JAHHBIC OCH.

Tema 4.

Haiitu yrosi Mexay IByMsI BEKTOpaMH a =i—j+4k u b=i+2j-2k .

Beruncnure Moayib BEKTOpa a=1{6,3,-2}.

Tema 5.
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BBILII/ICJII/ITB IJIomaab TpGYI‘OJIbHI/IKa C BepHII/IHaMI/I B TOUKax
A(2;3;-1), B(5,6:3),C(7;1;0).

TToka3atk, YTO BEKTOPLI a@=7i-3j+2k , b =3i-7j+8k W
¢=i-j+k KOMILIaHADHbI.

Haiitu 00beM nmupamMuibl, MOCTPOSHHON Ha BEKTOpaX

a=(2;3;1),b(1;-2;3),c = (-1;1;2)
Tema 6.

CocTaBUTh YpaBHEHHUE MPAMOM, poxosieii uepes Touku A(2;—3) u B(5;1).
CocraBuTh ypaBHEHHUE MPSIMOMA, IPOXOASIICH yepe3 Touky M(-2;5) mapamiensHo npsmoi 7x-3y+1 = 0.
Haiitu paccrosaue ot touku M(-3;4) no npsmoii 6x-8y+1 = 0.

Tema 7.

Jdan omaunce  9x +5y°=45.  Haittu:  1)ero  monyocu;  2)HOKychI;
3)aKcHEeHTpUCUTET; 4)ypaBHEHHUS JUPEKTPHC.

DKCIECHTPUCHUTET FMIEPOOIIBI £=2, IEHTP €€ JSKUT B Hayaje KOOpauHar, oauH u3 ¢pokycos F( 12;0).
Bbrauciute pacctosiHue oT TOUKu M1 rumnepOoIibl ¢ abCIccoit, paBHOM 13, 10 TUPEKTPHCHI,
COOTBETCTBYIOIIEH 3aJaHHOMY (POKYCY.

Tema 8.

CocraBuTh YpaBHEHHE IJIOCKOCTH, TIpoxosiieii uepes Touku M1 (1; 2; 0), M2 (1,—1; 2), M3 (0; 1;-1).
CocTaBuTh YpaBHEHUE IJIOCKOCTH, POXOIAIIEH uepe3 Touky P(2;1;-3) mapamieabHo MIOCKOCTH
2x-y+3z+l = 0.

x—2

Hakitn Touky nepecedcHHUS NPIMOH - B

w =

-1
:ZT M WIockocTH x+2y—z+3=0,
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[punoxenne Ne3
TEMATHUKA KOHTPOJIbBHBIX PABOT IO JUCHHUIIJIMHE

1. CucreMmbl TMHEHHBIX YPABHEHUM.
2. Bextopnas anre0pa.
3. AHanuTHyecKasi FeOMeTpus
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© 0o N o g bk~ w D P

[
= O

12.
13.
14.

15.
16.
17.
18.
19.

20.
21.
22.

23.
24.
25.
26.
27.

[Ipunoxenne Ned

BOITPOCHKI JIUISI TIPOMEKYTOYHOI ATTECTAIIMA (OK3AMEH) 11O
TACIHATIIAHE

Onpenenureny 2-ro ¥ 3-To NOPSAKA U UX CBOWCTBA.

[TonsTHE OnpeaenuTens n-ro NopsAAKa: pasjioxeHue 1o crpoke (cronduy). [lpusectu npumep.
Matpuia. O6mue onpeneacHusl.

JInneliHble onepanyy HaJ MaTPULIAMU; UX CBOMCTBA.

IIpousBeneHne MaTpull, €ro CBOMCTBA.

OOparHas MaTpHLa U €€ OThICKaHHUE.

CucreMa JIMHEHHBIX ypaBHEHUH. 3allUCh U PEIICHNUE B MATPUYHOM BH/JE.

Cuctema nuHeWHBIX ypaBHeHuil. @opmyisl Kpamepa.

Cucrema nuHelHbIX ypaBHeHul. Meron ["aycca.

. I[IpeobpazoBanue KOOPAMHAT U ypaBHEHHI PU TOBOPOTE OCEH KOOPAMHAT.

. Ilonstue IrCOMCTPHUUCCKOI'0O BCKTOpA. O6H_II/I€ OmpeACIICHUA: MOAYJIb BEKTOPA, e,I[I/IHH‘IHBII;’I,

HYJIEBOW BEKTOPBI, PABEHCTBO, KOJJIMHEAPHOCTh, KOMILUIAHAPHOCTb.

Jlunelinbie onepanuu Haj BekTopamu. Clio)keHHe BEKTOPOB, €r0 CBOMCTBA.

VYpaBuenue 1-oii crenenu Ha miockoctu. O01iee ypaBHeHUE NPSMOMN, YaCTHBIE CITydau.
JIuneiiHble onepanyuy HajJ BEKTOpaMHu. Y MHO>KEHHE BEKTOPA HA YHUCIIO, ET0 CBOMCTBA, YCIOBHUE
KOJUIMHEAPHOCTH BEKTOPOB.

VYrois Mexay NpsAMBIMHU Ha IUIOCKOCTH. Y CJIOBUE NApAJUIEIIBHOCTH U MEPIEHANKYIISIPHOCTH.
YpaBHeHUE MPSIMOH C YIIOBBIM KO3 PHUIIMEHTOM; ypaBHEHUE NPSAMON Yepe3 OAHY U JBE TOUKH.
ITpoekuus BekTopa Ha ocb. CBOMCTBA MPOEKIMM.

JluneitHoe ypaBHeHHe B mpocTpaHcTBe. O0IIee ypaBHEHNE TUIOCKOCTH; YaCTHbBIE CITy4Yau.

basuc nnockoctu. PaznoxeHue npousBosibHOT0 BekTopa no 6asucy. KoopanHarsl BekTopa B
TaHHOM Oaswuce.

Yroa Mexay IIOCKOCTAMU. Y CJIOBHE NAapajlIeEIbBHOCTH U NEPIEHIUKYIISPHOCTH.

KaHoHn4eckue 1 napaMeTpuuecKie ypaBHEHUs IPSIMON B IIPOCTPAHCTBE.

Cucrema ByX JTUHEHHBIX YpaBHEHH B mpocTpaHcTBe. O0IKe ypaBHEHUS IPSIMOM, PUBEJEHUE K
KaHoHn4ueckomy Bumy. ([Ipumep).

Omnpenenenue yria Mexay IpsIMbIMU Ha IJIOCKOCTH.

BrIpaskeHne Moyl BEKTOpaA U €r0 HalpaBJIEHUs Yyepe3 KoopAuHaThl. Hampasisdomuye KOCUHYCHI.
VYros Mexay NpsIMOM U TUIOCKOCTBIO. Y CIIOBHE MAPAJUIETIBHOCTH U MEPIICHINKYIIPHOCTH.
Jlenenue oTpeska B JaHHOM OTHOLICHHH. KOOpAMHATHI CeperHbI OTPE3KA.

Ilepecedyenne npsAMON ¢ IMJIOCKOCTBIO. Y CJI0BUE IPUHAIICKHOCTH MIPSMOM TUIOCKOCTH.
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28. CxanspHoe Npou3BeeHIE IBYX BEKTOPOB, €r0 CBOICTBA.

29. YpaBHeHue 2-01 cTeneHu Ha TI0CKOCTH. OKPYKHOCTD.

30. CxansipHOE IPOU3BENICHHE ABYX BEKTOPOB. BrIpaxkeHne uepe3 KOOPAMHATH COMHOKHUTEINEH.

31. Dnurnc. Omnpenenenue, BEIBOA KAHOHHYECKOTO YPaBHEHHUS.

32. Onpenenenue yriia Mexay BEKTOpaMu. Y CIIOBHE MApAIICIIbHOCTH U MEPIEHIUKYISIPHOCTH
BEKTOPOB.

33. Dmurnic. MccnenoBanne KAaHOHMYECKOTO YPAaBHEHHS U TIOCTPOCHUE KPUBOM. DKCLIIEHTPUCHUTET.

34. BekTopHOE MTpOU3BECHNE IBYX BEeKTOpoB. OnpezienieHre U BBIBO ()OPMYJIbl BBIPDAKEHHS Yepes
KOOPJIMHATBI COMHOKHUTENEH.

35. 'unepbouna. Onpenenenre, BBIBOJ KAHOHUYECKOTO YPABHEHHUS.

36. BexTopHOE Mpou3BeICHUE IBYX BEKTOPOB. BhIpaxkeHue yepe3 KOOPAHMHATH COMHOKHUTEIICH.

37. T'umepbona. MccnenoBanne KAaHOHMYECKOTO YPAaBHEHHS U TIOCTPOCHUE KPUBOH. ACHMITTOTEHI
rUNepOOIbl. DKCIIEHTPUCHUTET.

38. BekTopHO-CKaIIpHOE MTPOU3BEACHHUE TPEX BEKTOPOB, €T0 FTEOMETPHUUECKHUI CMBICT.

39. [Tapabona. OnpeneneHne, BHIBOJ KAHOHUYECKOTO YPABHEHUS, IIOCTPOCHUE KPUBOM.

40. BekTOpHO-CKaJIsIpHOE MTPOU3BEACHNE TPEX BEKTOPOB; BEIPAKEHUE Yepe3 KOOPAUHATHI
COMHOYHUTEJICH. Y CIIOBUE KOMIUIAHAPHOCTH TPEX BEKTOPOB.

41. TIpeobpazoBaHue KOOPIMHAT U YPaBHEHUI MPH MapajieIbHOM MIEPEHOCe OCcel KOOpIUHAT.

THUITOBBIE DK3AMEHAIIMOHHBIE 3AJAHUA 11O JUCHUITIJIMHE

a=(2 , b=@1-3

I[OK&)KI/ITG, YTO BEKTOPLI MOKHO IIPpUHATH B KAYECTBE BEKTOPOB 0asuca Ha IJIOCKOCTH.

¢ =(25)

Haiigurte KOOpAUHATBI BCEKTOPA OTHOCUTEIBHO 3TOro 0Oa3uca. 3amuIinmTe COOTBCTCTBYIOIIICC

npeoOpa3oBaHuE KOOP/MHAT.

a=(12-1) b=@1-32) ct=@1L2)

2. I[OK&)KI/ITG, YTO BCKTOPHBI MOKHO IIPUHATH B KAYECTBC BCKTOPOB Oasmca

d =(2,5-3)

B IPOCTPAHCTBE. Haiigute KOOpAUHATBI BCKTOpPA OTHOCHUTEIILHO 3TOr0 Oa3mca. 3alMIIUuTe

COOTBETCTBYIOLIEE TPE0Opa30BaHNE KOOPIUHAT.

3. JlaHbI TpH TOUKH A2-2.4) , B(10-12,4) : C26-2) HaiinuTe niinHy MpoBeAEHHOM U3 BepIInHbl B BRICOTHI
Tpeyroabauka ABC .

a=4i-3j-8k b=2i+2j+k

4. Haiinute mpoeKInio BEKTOpa Ha OCh, OIIPEIIEITIEMYIO BEKTOPOM

5. Mycte 2= 2p—39 ,a= 3p+5q Haiinure @b) , [a.b]] , €CITH [p|=2 , jal = 22 U yroJl MEXKIY BEKTOPAMH
P u 9 papen .

a=(24) b=(23-5 ¢=(813-7)

6. [lokaxxute, 4TO BEKTOPHI KOMILTaHAPHBI (JIKAT B OJHOU TIJIOCKOCTH).



®OHJl OLEHOYHBIX CPEACTB JJI1 ATTECTALIMU IO JUCHMINIMHE «AJITEBPA W I'EOMETPUSI»
(IIPWJIOXKEHUE K  PABOYEM IPOIPAMME  MOAYJEI) OCHOBHOU  IIPO®ECCHOHAJIBHOU
OBPA30BATEJIbHOU ITPOTPAMMEBI BBICIHEI'O OFPA3OBAHUS (FAKAJTABPUAT) Bepcens 1 22

7.HaliguTte KOCHHYC yria MKy BEKTOpaMU a=(@330) b=@E1-9
8.Haiigure miomaap napauienorpaMmma, TOCTPOSHHOTO Ha BEKTOPax a=21-3j+5K ; b=7i+2)-3K

i i Mo (4.3) N(25)
9. 3anumuTe ypaBHEHHE MPSIMOM MPOXOAIIEH Yepe3 TOUKy NEPIEHAUKYISIPHO BEKTOPY .
10. 3anumure ypaBHEHUE MIOCKOCTH, IPOXOAIIEH Yepe3 TOUKH M, (1.21), M;(35.2), M3(1.01)

11. 3anummure ypaBHEHUE MPSIMOH, MNPOXOIAIIEH dYepe3 TOUYKY Mo(-153) napajuleibHO TPSAMOU
X—2 y-5 z+3
4 6 1

12. 3anumuTe ypaBHEHUE IIIOCKOCTH, MIPOXOAIIEH uepe3 TOUKy Mo (-1-43) HEepHEHIUKYIIAPHO IPIMOi

x-1 y-4 743
3 6 1

2 2 _
13. IloctpoiiTe KpuUBYIO 9X® +24xy +16y° —40x+30y=0 § poxonmoit cucreme KOOpJUHAT, MPUBEISL

MMpCaABApUTCIIbHO eé YPaBHCHUE K I''IaBHBIM OCSIM.
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