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®OHJ] OLIEHOYHBIX CPEJCTB JUIS ATTECTAIIMM IO JAUCLIATUIMHE

«MATEMATHKA» (PA3JEJI

«AJITEBPA U FEOM?TPHH))) (IIPWJIOXKEHUE K PABOYENL IIPOTPAMME MOJVYJISI) OCHOBHOM
TTPO®ECCUOHAJIBHOU OBPA3OBATEJIBHOU ITPOTPAMMEI BBICHIETO OBPA3OBAHUNS (BAKAJIABPUAT)

Bepcus 1

1 PE3YJIbTATBI OCBOEHUSA JUCIUIIJINHbI

Tabmuna 1 — [lnanupyemble pe3yiabTaThl OOy4YeHHS MO AUCLMILIMHE, COOTHECEHHBIE C

YCTAaHOBJICHHBIMH WHAHWKATOpAMU JOCTUKCHUA KOMHCTCHHI/Iﬁ

PesynbTarel 00ydeHus
Kon n WNupukaropsr (BrajieHus, yMCHHUS U 3HAHUA),
HaMMCHOBAHHE JOCTHKECHUS JucruruimHa COOTHECEHHBIE C
KOMIICTCHIHH KOMIICTCHIIHH KOMITCTECHIMSIMUA/MHAUKATOPAMH
JIOCTHIKEHUST KOMITETCHIIUT
3namb:  OCHOBHBIE  TIOHSTHS
OIIK-1  Cmocoben
MaTeMaTHYECKOTO armapara s
peratb JaaaT OTIpENICJICHUs] W PEIIeHHs 3a7ad
npodeccuonansHor | OIIK-1.4 P pe
po(hecCUOHATTLHOM
nesTelbHOCTH  Ha | Pemenue
NeSITeIIbHOCTH.
OCHOBE WHKCHEPHBIX
Ymems: pemarb 3a7aHus
WCTIOJIb30BAHUS 3aj1a4 C MOMOIIIBIO .
Marematrka npoQeCcCuOHATBHOM
TEOPETUYCCKUX M | MATEeMaTHIECKOTO
(paznmen «Anrebpa U | I€ATEIBHOCTH, WCIONB3YS MpHU
MPAKTUYECKIX amrmapara
. TEOMETPHUSI) HEO0OXOAMMOCTH,
OCHOB BEKTOPHOU >
MaTeMaTHYECKUH anmapar.
€CTECTBEHHBIX U | anreOpsl,
. Braodemy: HaBbIKaMU
TEXHUYECKHX HAyK, | aHATUTHICCKON
IPUMCHCHUS METO/IOB
a TaKXKe | TeOMETPUU
MaTeMaTUYeCKOTro ammapara B
MaTeMaTHIECKOTO . .
cBOEH npodeccuoHanbHOM
arrmapara
JIESITEIbHOCTH.

2 IEPEYEHb OIHIEHOYHBIX CPEJACTB AJISI IOTAITHOT'O ®OPMUPOBAHUSA

PE3YJIbTATOB

OCBOEHUSA JUCIMITIJIMHBI
MMPOMEXYTOYHOM ATTECTAIINA

(TEKYIIUIA KOHTPO.Ib)

n

2.1 I[J'IH OLCHKHU PE3YJIbTATOB OCBOCHHU A NUCHUIUINHBI UCITOJIB3YHOTCA:

- OCHOYHBIC CPEACTBA TCKYIIETrO KOHTPOJA YCIICBACMOCTH,

- OLICHOYHBIE CPEJICTBA JJISI IPOMEKYTOUYHOM aTTECTAIIUU MO JUCHUTUINHE.

2.2 K OIIeHOYHBIM CPEACTBAM TEKYIIErO0 KOHTPOJI YCIIEBAEMOCTH OTHOCSTCS:

- TCCTOBBIC 3alaHU,

- 3alaHus 10 TEMaM IMPAKTUYCCKUX 3aHATHH,

- 3aaHu 110 KOHTPOJIbHBIM pa60TaM.

2.3 K OIIEHOYHBIM CpeIcTBaM JJIsl MPOMEKYTOYHOM aTTecTalMy N0 JUCHHUIUIMHE, POBOIUMOM

B (I)OpMC OK3aM€Ha, OTHOCATCA .

- 9K3aMCHAIITUOHHBIC BOIIPOCHI U 3alaHUA 110 JUCHUTIIIINHEC.

3 ONEHOYHBIE CPEACTBA TEKYHIEI'O KOHTPOJISA YCIIEBAEMOCTH

3.1 TecroBbie 3amaHus TpeAHA3HAYEHBI IS OIEHKM B paMKax TEKYIIEro KOHTPOJIS
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yCIIeBaeMOCTH 3HAHUI, TPUOOPETEHHBIX CTY/IEHTAMH Ha JICKIIMOHHBIX U MPAKTUYECKUX 3aHATUSAX U JJIs
MU3MEPEHHS COOTBETCTBYIOIINUX UHANKATOPOB TOCTHKEHUS KOMIIETEHLIUH.

CopepxaHue TecTa ONPENENAETC B COOTBETCTBUM C  COACPKAHMEM  JIUCLUIUIMHBI
IPONOPIHUOHATIFHO y4eOHOMY BpEMEHH, OTBEJCHHOMY HAa HM3y4YCHHE DPa3J/IeloB, MEPEUMCICHHBIX B
paboueii mporpaMMe MOIYJIS.

Bpewms BeimoHenus tecta 50 MuH.

Tunosble BapuaHThl TECTOBBIX 3a7aHUN NpuBeaeHbI B [Ipunoxenun Nel.

3.2 Illkanma OICHWBAHWS TECTOBBIX 3aJIaHUK OCHOBAaHA Ha MATHOALUTLHOW CHCTEMe, KOTopas
pean3oBaHa B IPOrpaMMHOM OOeCTIeUeHUH.

OLeHKa «OTJIIMYHO» BBICTABIISIETCS IIPU IPABUJIBHOM BBINIOJIHEHUH HEe MeHee 90% 3a1aHuid.

O1eHKa «XOpOII0» BBICTABIIAETCS IPU NIPaBUIILHOM BBINOIHEHUH He MeHee 80% 3aiaHuil.

OneHka «yJOBJIETBOPUTEIBHO)» BBICTABIIAETCS MPU IPABUIBHOM BBINOJIHEHUU HE MeHee 60%
3aJlaHNi.

OLeHKa «HEYAOBIETBOPUTEIBLHO» BBICTABISAECTCS MPU MPABUIBHOM BbINOJHEHHH MeHee 60%
3a1aHUM.

PesynbpTathl M3MepeHMM MHIMKATOpAa CUYMTAIOTCS TOJOXKUTEIBHBIMH TIpU PaBUIBHOM
BBINIOJIHEHUH HEe MeHee 60% 3a1aHuid.

3.3 Kpurepuum u 1miKaga OLEHHBAHMUSA pPe3yJIbTATOB BBIOJHEHUA 3aJaHUi 10 TeMaMm
MIPaKTUYECKHUX 3AHATHH.

[IIkana olleHNBaHUS PE3YJIbTATOB BBIIIOJHEHUS 33JaHUI OCHOBAHA HAa MATHOAJUIBHON CHUCTEME.

OneHka «OTIMYHO» BBICTABJISETCS B CIy4ae, €CIM 3aJaHus BBIIOJHEHBI 110 IPABHIBHBIM
dbopMynaM u anropuT™Mam u 6e3 OIHOOK.

OneHka «XOpOLIO» BBICTABISIETCSl B Cllydae, €ClIU 3a/laHds BBINOJIHEHbI 0 IMPaBUIbHBIM
dbopMynaM U alropuTMaM, HO ¢ HEKOTOPBIMU OIIMOKaMHU.

OneHka «y[OBIETBOPUTENIBHO» BBICTABIISAETCS B Cilydae, €CJIM 3aJaHUsl BBIIOJHEHBI 110
NpPaBUIBHBIM (pOpMyTIaM M aIropuT™MaM, HO CO MHO>KECTBOM OLITHOOK.

OneHka «HEYJOBIIETBOPUTEIBHO» BBICTABISETCS B Cllydae, €CIM 3aJaHusl BBIMOJIHEHBI C
HCIIOJIb30BaHNEM HENPaBUIIbHBIX alTOPUTMOB U GOpMYIL.

Pe3ynbpTarel mM3MepeHMIl MHAMKATOpPA CUUTAIOTCS MOJIOKUTEIBHBIMU IPH IOJOKUTEIBHON
OLICHKE 3a BBIIIOJIHEHUE 3aJJaHUsl.

TurmoBsie BapuaHTHI 33JaHUH JUTS TPAKTHYECKUX 3aHATHIA puBeaeHb! B [Iprmoskennn Ne2.

3.4 Kputepuu u 1mKana oreHUBaHUs KOHTPOJILHOM paboTHI.

[[Ikana oleHWBaHUS PE3YNHTATOB BBIMOJHEHUS 3aJaHUN OCHOBaHA Ha YEThIPeXOaabHOM

CHUCTEMC.
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O1neHKa «OTIMYHO» BBICTABIISICTCS B Cllydae, €CIHM 3aJiaHUsl BBIOJIHEHBI 10 MPAaBUIBHBIM
dbopmysam u anropuTMam u 6e3 OmmrooK.

OreHKa «XOpOIIO» BBICTABISIETCS B Cllydae, €CIM 3a/laHdsl BBINOJHEHBI MO MPABHIBHBIM
dbopMyniaM U aNrOpUTMaM, HO ¢ HEKOTOPBIMH OIIMOKaMHU.

O1eHKa «yIOBJIETBOPUTEIILHO» BBICTABISICTCS B Cly4yae, ©CIM 3aJaHHs BBIMOJHEHBI I10
NPaBUWIBHBIM (OpMyJIaM B aIrOPUTMaM, HO CO MHOXKECTBOM OIITHOOK.

OrneHKka «HEYJTOBIICTBOPUTEIHHO» BBICTABISICTCS B Clydae, €CIIM 3a/JaHUS BBIIOJHEHBI C
UCIIOJIb30BaHUEM HETPABUIBHBIX AJITOPUTMOB U (OPMYIIL.

Pe3ynbTaThl M3MepeHH WMHIMKATOpa CYUTAIOTCS IOJIOKUTEIBHBIMUA TPU TOJOKUTEIHHON

OILICHKE 3a BBINOJIHEHHUE 3ajaHus. TeMaTuka KOHTPOJIbHBIX pa60T npeacTraBjicHa B HpI/IJ'IO)KeHI/II/I Ne 3,

4 OIEHOYHBIE CPEJCTBA JJII NMPOMEXYTOYHOM ATTECTAIIMMA IIO
JUCIHUIIVIMHE

4.1 TIpoMexxyTouHas aTTecTalys Mo JUCLUIUIMHE IPOBOAUTCS B (OpME IK3aMEHA.

K »9K3aMeHy [OIyCKAarOTCA CTYAEHTHI, IIOJIO)KUTEIBHO aTTECTOBAHHBIE II0 PE3YJIbTATAM
TEKYIIEro KOHTPOJIS.

TunoBsle BONPOCH U 00pa3Libl 3aJaHUi K 9K3aMeHy npuBeaeHsl B [Tpunoxennun Ne 4.

IIpencraBieHHble HK3aMEHALMOHHBIC BONPOCHI I IPOBEIEHHs DK3aME€HAa KOMIIOHYIOTCS B
OwyieTel MO JBa BONPOCA, OTHOCALIMECS K pa3iMYHbIM TeMaM M HHJIUKATOpaM JBYX pa3zelioB
JUCIUIUIMHBL U TpeX MpPaKTHUeCKUX 3ajaHui. Ha ycMoTpeHue sk3aMeHaTopa 3K3aMeH MOXKET ObITh
IpoBe/eH B NHCbMEHHOW, YCTHOM MM KOMOMHHMpoBaHHOW ¢(opme. [lpu Haauuum coMHEHUH B
OTHOILECHUU 3HAHUHN ¥ YMEHMH CTyJEHTa 9K3aMEHATOP MOKET (MMEeT MpaBo) 3a7aTh JOMOJHUTEIbHbIE
BOIIPOCHI, @ TAKXKE JaTh JOIOIHUTEIBHOE 3aJaHUE.

4.2 Kputepun 1 mIKajia OIeHHBAHUS IIPOMEKYTOYHON aTTeCTAIINH.

IlIxana UTOroBOM aTTeCTallMy IO JUCLMIUIMHE, TO €CTh OLICHUBAHUS PE3YJIbTATOB OCBOCHUS
JUCLUIUIMHBI HA 3K3aMEHEe, OCHOBaHa Ha MATHOAIIBHOM CHCTEME.

OneHka «OTIIMYHO» BBICTABIISIETCS B CIIy4ae, €CIU CTYACHT UCUYEPIBIBAIOILE, IIOCIEN0BATENBHO,
YETKO U JIOTHUECKH CTPOITHO M3J1araj OTBEThI Ha BONPOCHI OnsieTa, 000CHOBBIBAS MX B YHCJIE IPOYETO U
3HaHUSMH U3 0011e00pa3oBaTEeIbHBIX U OOIIEHH)KEHEPHBIX JAUCIUIUINH, YMEET Jenarh 0000IIeHus u
BBIBOJIBI, BJIaJI€ET OCHOBHBIMU TEPMUHAMH U ITOHATUSAMHU, YMEET TECHO YBA3BIBATb TEOPUIO C IIPAKTUKOM,
CBOOOHO CIIpaBIIsieTcs C 3a/la4aMy, BOIIPOCAMHU M JPYTUMHU BUAAMU IPUMEHEHUS 3HAaHUH, UCTIO0Ib30Ball
B OTBETE MaTepHall IOMNOJHUTEIBHOM JMTEpaTypsl, JaJl IPAaBWIbHBIE OTBETHI Ha [ONOJIHUTEIbHBIC
BOIIPOCBL.

OrneHka «xopoIo» BBICTABIISETCS B Cllydae, €ClIU CTYACHT I'PaMOTHO M 110 CYIIECTBY HM3jarain
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OTBET Ha BOIIPOCHI OMJIETHI, HE JOIyCKas CYIICCTBEHHBIX HETOYHOCTEH, HO IMPH ATOM €0 OTBETHI ObLIH
HEJ0CTAaTOYHO OOOCHOBAHBI, BJIAJCET OCHOBHBIMU TEPMHHAMH M TOHSATHSAMH, IIPABHIBHO IMPHUMEHSET
TEOPETUYECKHE TIOJOKEHUS MPH PEUICHUH 3aJa4, UCIIOJIb3yeT B OTBETE MaTepHall TOJIHKO OCHOBHOM
JUTEPaATyphI; BIAJICET OCHOBHBIMU YMECHHSIMH;, IIPH OTBETE HA JIOMOJHUTEILHBIE BOTPOCHI JTOMYCKAIl
HETOYHOCTH M HE3HAYUTEIbHBIE OITUOKH.

Ol1eHKa «yI0BJICTBOPUTEIBHO)» BBICTABJISICTCS B ClIydae, €CJIU CTYACHT IPH OTBETE Ha BOIPOCHI
MPOJIEMOHCTPHUPOBAI 3HAHUS TOJHLKO OCHOBHOTO MaTrepHalia, HO JOMYyCKaJl HETOYHOCTH, MCIIOIh30BAall
HEJOCTAaTOYHO TMPaBWIBHBIE (OPMYIUPOBKH, HWCIBITHIBACT 3aTPYAHCHHS TIPU PEIICHUH 3aJ1ad;
MCII0JIb30BaJI MPU OTBETE TOJIBKO JICKIIMOHHBIA MaTepHall, IMPU OTBETE HA JOMOJIHHUTEIbHBIC BOIPOCHI
JIOTTYCKaJ OIIMOKH.

OrieHKa «HEYIOBIECTBOPUTEIHHOY» BBICTABIISICTCS] B ClTydae, €CIIM CTYICHT HE CMOT OOBSCHUTH
CMBIC]I HAIMHMCAHHOTO MM TIPH IMOATOTOBKE K OTBETY TEKCTa; HE OPUEHTUPYETCS B TEPMHUHOJOTHUU
JUUCITUIUIMHBI; HE MOXKET OTBETUTD Ha JIOIOJHUTEIILHBIC BOIIPOCHI.

KomrmereHyu B TO 4acTH, B KOTOPOH OHH JIOJDKHBI OBITH CHOPMUPOBAHBI B paMKax H3y4YCHUS
JUCITUTUIMHBI, MOTYT CYUTAThCS CHOPMUPOBAHHBIMHU B Cllydae, €CIIM CTYACHT TOJY4YWJI Ha DK3aMCHE

HOJIOKUTEIBHYIO OLEHKY.
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S CBEAEHHUA O ®OHJAE OHEHOYHbBIX CPEACTB U EI'O COTJIACOBAHUU

@oHIT OIEHOYHBIX CPEICTB IS ATTECTAlMM MO JUCHUIUIMHE «Anredbpa M TeOMETpHUs»
NpEeCTaBIsieT CcO00M KOMIIOHEHT OCHOBHOW TpodecCHOHaNIbHOM 00pa3oBaTeIbHONH MPOrpamMMbl
OaxanaBpuata no HanpasieHuio noarotroku 08.03.01 CrpoutensctBo (npodmis «BomocHabxkenue u
BOJIOOTBEJICHUEY ).

@oHIT OLIEHOYHBIX CPEICTB PAacCMOTPEH M OJOOpeH Ha 3acelaHuu Kadeapbl MPUKIATHON

MaTreMaTuku 1 uHGopMannoHHbIX TexHooruit 04.03.22 (mpotokoia Ne 6).

W.o. 3aBenyromero kageapoit 7 A.W. Pynenko

@DoHJT OLICHOYHBIX CPEJCTB PACCMOTPEH M OJOOpPEH Ha 3aceJaHuu KadelIpbl CTPOUTEILCTBA

(mportokon Ne 5 ot 19.04.2022 r.)

3aBenyromuii kadeapoit /_@%,t(,w/ B.A. ITumenoB
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Bepcus 1

7

TUITIOBBIE BAPUAHTBI TECTOBBIX 3AJIAHU
Bapmuanr 1

Bomnpoc Nel. OgHopoanas cucrema JIMHEUHBIX YPaBHEHUM

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

1. ogno

2. HY OTHOT'O
3. OECKOHEYHOE MHOKECTBO
4. nBa

B Ne2. 1 P A e
OIIpoOC NoLZ. /laHbI MaTPHUIIbI = u = .
P pHt ~3 4 2 -1

Marpunia C =B' — A paBHa:

te 9
& @ —OSJ
(% 3]
5 5

Bompoc Ne3. Onpenenurens

1 2 1
4 1 4
2 4 2

paBeH:

1.0
2.2
3.4
4.16

1 -3 -2
Bompoc Ne4. [ns onpenenurens |—2 4
3 3 5

1.5
2.-12
3.12
4.3

[Tpunoxxenue Nel

1| anreGpamueckoe ponoiaHeHue A;, PaBHO:
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Bomnpoc No5. JlaHbl BEKTOpHI:
d=1{3,-1, 1}, b={2 1, 0},
¢=1{1,-2, 3}, d={-2, 4 -6},
f=10, 2 4}, £={0,-1, 2}.
KomHaeapHbIMU SBIISIOTCS:

1.

n

-

. fut

Q. . Qo

[ N o VA < T

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. ITnomaas TpeyroisHUKa, MOCTPOSHHOTO Ha BEKTOpax d = {2, 3, 4} u b= {6, 2, 2},
paBHa:

1. =27+ 20j — 14k

10V6

5v6
4

Hwn

Bompoc Ne8. YpaBuenue npsimoit, npoxosiieii uepe3 ase Toukn M1(0,0,1) u M2(-1,0,0) 3anuceiBaetcs
dbopmyIoii:
1 X _ry_z1

-1 0 -1
X y z—-1
2.2 =2="0
1 0 -1
X y z-1
3. Z=X=22
-1 1
x+1 z+1
4 oY 2
0 0 1

Bonpoc Ne9. Yepes touky M (xg, Vo, Zo) TEPHEHIUKYIIPHO BEKTOPY N (A, B,C) npoXOIMT IIIOCKOCTh:
1. 2404209
A B C
2. Alx—x¢) +B(y—yo) +C(z—125) =0
3. Ax0+By0+CZ0+D = 0
4. 442452

X0 Yo Zo
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Bompoc Nel0. Uepes touky A(3,—1, 5) mapamiensHo miockoctd 9x — 2y +z — 5 = 0 mpoxoaur
IIOCKOCTb:

1. 3x—y+z—-15=0

2.3x+2y+z—-12=0

3.3x—y+z—34=0

4. 9x —2y+z—-34=0

Bonpoc Nell. YpaBuenue siunrca ¢ HeHTPOM B Hayasie KOOPAWHAT, MOIyocsiMu @ =5 u b= 3 umeer
BU:
XZ

y2
L+ =1

2. =L =1

N

N

9
+L=1
3

+ 2

y° =15

2 2

X
Bormpoc Nel2. ¥V runep6o:st 5 % = —1 acumnToT:

1. ogna
2. IBe
3. HeT
4. Tpu

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

2. rariepooIy

3. mapaboiry

4. OKpYXHOCTb

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

2. 2

3.8

4. 2,25

-

Bonpoc Nel5. Mozysib cMemanHOro Ipor3BeACHUS BEKTOPOB |Ei -bx¢ | paBeH:
1. o6bemy nHpamuIbl, TOCTPOSHHOM Ha 3TUX BEKTOpax

2. 00beMy napasuieNienunesia, IOCTPOEHHOr0 Ha 3THX BEKTOpax

3. IUIOIIAIM TPEYroJIbHHUKA

4. momaa MHOTOYTOJIbHUKA

Bompoc Nel6. B nmepeceuennu 1Byx miockocTei oOpasyercs:
1. Touka
2. ipsiMast

3. nyu
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4. Tpu O0IIKX TOYKU

Bonpoc Nel7. KoopavHaThl HAPABIIAIOIIETO BEKTOPA P IPAMOM, IPOXOISILIEN 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}

Bonpoc Nel8. BekropHoe npoussenenne [ X | 0a3sUCHBIX BEKTOPOB | U | PaBHO:
1.k
2. =k

~w
~ '~y

Bapuanr 2
xX—2y—z=5
Bomnpoc Nel ITpu pemennu cuctembsl ypaBHEHHUI { —2x+y=-6
3x+4y—2z=13
meTtooM Kpamepa 3HaueHHe EPEeMEHHO X:
1.0
2. =2
3.3
4. He ompeaeneHo

SSJ uB=(7 -3).

Bomnpoc Ne2 Jlansl Matpuiel A = (

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

3. He cymecTByeT
4. (-3 13)

3 2

Bomnpoc Ne3 Onpenenurens MmaTpuipl A = ( 1 O) paBeH:
-2 1

1.0

2.2

3.1

4. Henb3s BBIYUCIUTD
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1 -3 -2

Bomnpoc Ne4 JIns onpenenurens |—2 4 1| anreOpandeckoe AONOJIHEHUE A,, PABHO:
3 3 5

1.9

2.9

3.-18

4.13

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

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

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

4.¢={-1,-2,-3}u d = {2, 4, 6}

Bonpoc Ne6 Vron Mex1y BEKTOpaMK OCTPBIH, ECIIN UX CKAJISIPHOE TIPOU3BENEHUE d * b..
1. Goubmie HyIIS

2. MCHBIIIC HYJIS

3. paBHO HYIIO

4. HeloCTaTOYHO JaHHBIX

Bomnpoc Ne7 BexTopHoe nponsseerue d X b BekTopos d = 31— 2] + 5k u b = 27 — ] + 3k pasHO:
1. 61+ 2] + 15k

2. —T—j+k
3. (1, -1,-1)
4. (-1, 1, 1D

Bonpoc Ne8 KoopiMHATEI HANPABJIAIONIETO BEKTOPA P HPSIMOIA, MPOXOISIIEN 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}

Bomnpoc Ne9 IIpsmas T - == nZ° u Iockoctb Ax + By + Cz + D = 0 nepneHIuKyJIsspHBI IPU

YCIIOBHH:

1.Al+Bm+Cn=0
2. 2=2=
n

R o~
|
330

VA

l
A B ¢
l+Bn+Cn

=1

" VA2+B2+CZ

3.
4
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Bonpoc Nel0 Yron mexny mnockocrsimu x + 2y —2z+1=0 u x +y —4 = 0 paBeH:
1. 30°
2. 90°
3. 45
4. 75°

x2 2
Bompoc Nel1 ®@oxkycel amnunca =T % = 1 pacnoJioKeHbl Ha:

1. ocu OX

2. ocu Oy

3. ocsax Ox u Oy

4. npsimoi, mapayuieabHoi ocu OX

Bompoc Nel12 V runep6o:sr g - %24 = —1 BepiuH:
1. onHa

2. IBe

3. yeThIpe

4. Tpu

Bomnpoc Nel3 ITapaGona — 3T0 reoMeTpuiecKoe MECTO TOUEK:
1. paBHOYIaIEHHBIX OT (POKYCOB

2. paBHOY/JICHHBIX OT JJaHHOW TOYKH, HA3bIBAEMOW LIEHTPOM
3. paBHOYAAJICHHBIX OT (POKycCa U AUPEKTPUCHI

4. cyMMBI pacCTOSHUH, OT KOTOPBIX J10 (DOKYCOB paBHBI

Bompoc Nel4 /Tupektpucy He uMeer:
1. smnunc

2. rumnepboira

3. mapabona

4. OKpYXHOCTb

-

Bonpoc Nel5 Cmentannoe npou3BeieHre BEKTOpoB d - b X € - 310:
1. uucno

2. BEKTOD

3. BEKTOp, NMEPIEHANKYISIPHBII BCEM TPEM BEKTOpaM

4. momaab TpeyroJbHUKa

Bompoc Nel6 13 marpun:
7 -3 37 -3 000
A=24,B=45 6,C=54—2
7 1 5

MO>KHO TIEPEMHOKHUTH:
1.Au B AuC
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2AuB,BucC
3.4uC,BucC
4.Bu Ad, BuC

Bomnpoc Nel7 Jlnst cucteMbl JIMHEHHBIX YpaBHEHUH
3y—-x=2
X+5y=4
IJIaBHBIN ONpENEeTUTeNb A paBeH:
1.16
2.14
3.8
4.-12

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

1. x—5y+2z—-28=0

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

3.x—5y+z—-55=0

4. 3x —10y+z—-55=0

Bapuant 3
2x+2y—z=3
Bonpoc Nel Ilpu penienuu cuctemsl ypaBHeHuit § 2x +y + 2z = 4
x+2y—2z=1
MetonoM Kpamepa 3HaueHne nepeMeHHOn V-
1.1
2.2
3.3

4. "He omnpeaeseHo

Bompoc Ne2 13 matpu:

A:@ _13) B=(8 2), C=[_7lj

MO>KHO ITEPEMHOKHUTE:
1. Au B, AuC
2.Au B B"u C
3.3.uC,Buc

4. A u C,C u 4

1 2 3

Bomnpoc Ne3 Onpenenurens (—3 —2 —1| paBeH:
0 0 0

1.0

2.6

3.12

4, HeJIb3s BBIYMCIIUTD
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3 2 =2

Bompoc Ned4 [Tnst onpenenurens (—2 5 2| anreOpamyeckoe ponoiHeHne A,; paBHO:
3 -3 7

1.15

2.-15

3.-30

4.30

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

2. 2

3. +2

4

~ |+

Bonpoc Ne6 Bextopst @ = mi— 3] +mk u b = 47+ 5] — 7k B3aUMHO NepIEHIUKYISPHEI U
3HAYCHUHU M

1.5

2.-5

3.-30

4.1

Bomnpoc Ne7 [T1oma/s napaienorpaMma, IoCTPOSHHOTo Ha BekTopax d = 20+ + 2k u b = 37+
2] + 2k, pasHa:

1. 2142 +k

2.3

3. —21—-2]+k

a.>

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

M(3,-3,-4) 3anuchiBaeTcst GopMyITOii:
x-1_y-2 _z+2

1. —

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

Bonpoc Ne9 3aganbl ypaBHEHHS TIIIOCKOCTEM:
1 4x-6y+3z4+5=0
2 2x—3y+z-—-5=0
3 6x+8y—4z—6=0
4 3x—-6y+3z—-6=0
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5 3x+4y—-2z+3=0
[MapaninenbHBIMY SIBISTFOTCSL:
1.1u2
2.2u4
3.3u4
4.3us

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

X=X Y=V Z2—2,

X2 =X1 Y2—V1 22771
A B C

2. A(x—x9) +B(y—yo) +C(z—25) =0

1. =0

x+x1 y+y1 Z+Zl
3. x2+x1 y2+y1 ZZ+Zl =0
A B C
4. Z+24+2=0
A B C

2 2
Bomnpoc Nell Ocwu snmnunca Z—S + % =1 paBHBL:

1.25u9
2.5u3

3.10u6
4.34un1

2 2

X
Bonpoc Nel2 ®okycsl runep0oiisl < 31/—6 =1 pacnoJyIOKEeHBI:

1. Ha ocu OX

2. Ha ocu Oy

3.Ha ocax OX u Qy
4. B Havayie KOOPIUHAT

Bonpoc Nel3 [Tapabomy onpenenser KpuBas BTOPOro Nopsijika:

x>y
1.;+b—2=
a?  p2
2 x_z_ﬁ_l
3. y=2px
4. y? = 2px

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

2. runep6oiy

3. ammurc

4. OKpYXHOCTb



®OHJ| OLEHOYHBIX CPEACTB IJISI ATTECTALMU 1O JUCHUIUIMHE «MATEMATHUKA» (PA3JIEJI
«AJITEBPA W T'EOMETPUSl») (IIPMJIOKEHHUE K PABOYEM IIPOTPAMME MOIYJLT) OCHOBHOU
TTPO®ECCUOHAJIBHOU OBPA3OBATEJIBHOU ITPOTPAMMEI BBICHIETO OBPA3OBAHUNS (BAKAJIABPUAT)
Bepcus 1 16

- N

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

1. oOpasyroT 1eBYIO TPOUKY
2. 00pa3yroT MpPaByO TPOUKY
3. IOMIapHO KOJUTMHEApHbBIE
4. nexat B OJTHOM TUIOCKOCTH

Bompoc Nel6 UssectHo, uto |d| = 2, |B| = 11 yron Mexay d u b paBeH g 3HayeHue |B X a| paBHO:
1.2

2.
3.0
4, 2

Bonpoc Nel7 Jlns Bextopa d = {6, 3, z} u3BecTHO, uTO |d| = 7. 3HaYeHue Z PaBHO:
2

-2

2

AWk
~ I+

1 2
Bompoc Nel8 /lana matpuna A = ( j

-3 4
Pe3ynbrar BEIYMCIIEHUS BBIPAKEHUS |A| + ‘AT‘ paBeH:
1.10
2.20
3.4
4.-8
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[Tpunoxenne No2

TEMBI VIS TPAKTUYECKHNX 3AHATHM 11O JUCIUILINHE

Tema 1. Matpuus! u nefictBust Haa HuMU. Onpenenureny. Mx cBoiicTBa U BBIYUCIICHUE.

Tema 2. OGpartHast mMarpuma. DJIeMeHTapHbIe MpeoOpa3oBanuss MaTpuibl. CHUCTEMbI JIMHEHHBIX
ypaBHEHUH

Tema 3. Bektopbl. OcHoBHBIE omnpezaeneHus. JIunelinsie onepauuu. [Ipoekius BeKTopa Ha OCh.
JluHeliHas 3aBUCUMOCTb BEKTOpOB. PaznoxeHnue BekTopa 1o 0aszucy. JlekapToBa npsMOyrojibHas cucrema
KOOpAMHAT Ha IUIOCKOCTH U B IpocTpaHcTBe. KoopauHaTel BeKTOpa U TOYKU. JIMHEHHBIE onepanuu HaJ
BEKTOpaMH B KOOPAWHATHOH (popme

Tema 4. CxansipHoe npousBereHue BekTopos. CpoiicTa. [lpunoxenus

Tema 5. BexTopHoe 1 cMenIaHHOe npou3BeaeHus BekTopoB. CoiicTBa. [Ipuiioxxenus.

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

Tema 7. Kpuble BTOpOro nopsizika, ux XapakTepUCTHUKU U CBOWCTBA.

Tema 8. Pasznuunble BUbl ypaBHEHUH IJIOCKOCTH U IIPSIMOU B ITPOCTPAHCTBE.

THUITIOBBIE 3ATAHUSA JJII MIPAKTUYECKHUX 3AHATHIA

Tema 1.
2 10 =
1 2 4 -2 7 0 4 -3 0 .B= - —
A+B= + 2. 4=-2 4-B (_3 | 1] 2 3
01 -2 1 -3 5 -1 5 3 3 1
Bbraucnute onpenennTens:
2 =7 31 -2
3 _5 5 =3 2
4 -2 -3

Tema 2.

Pemmts cucremy ypaBHenuit o ¢popmynam Kpamepa, merogom ["aycca, MaTpUYHBIM METOJJOM

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

BekTop 7, AJIMHA KOTOPOro paBHa 6, 00pasyer ¢ ocbl0 OX yroa 60°, ¢ ocelo 0y —
0 0
yron 1357, c oceto 0z — yron 90°. HaiiTu mpoekIiuu BeKTopa z Ha JIAaHHBIE OCH.

Tema 4.

Haiit yron Mexay AByMsI BEKTOpaMHU @ =i—j+4k U b=i+2j-2k .

Beruucnure moaynb BeKropa a=1{6,3,-2}.

Tema 5.
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BI:ILII/ICJII/ITB miomaab TpeyI‘OJIbHIfIKa C BepH]IfIHaMI'I B TOYUKax
A(2;3;,-1), B(5;6;3),C(7:1;0).

[Toka3ark, YTO BEKTOPLI a=7i-3j+2k , b=3i-7j+8k u
¢=i-j+k KOMILIAHADHBI.
Haiitu 00beM nmupamMuibpl, MOCTPOSHHON Ha BEKTOPaX
a=(231),b(;-2;3),c =(-112)
Tewma 6.

CocraBuTh YpaBHEHHE MPSIMO#, Tipoxosieii uepe3 Touku 4(2;—3) u B(5;1).
CocraBuTh ypaBHEHHUE MPSIMOMA, TIPOXOASIICH yepe3 Touky M(-2;5) mapamiensHo npsmoi 7x-3y+1 = 0.
Haiitu paccrosinue ot Touku M(-3;4) no npsmoii 6x-8y+1 = 0.

Tema 7.

Jdan ommmnc  9x+5y°=45.  Haitru:  1)ero  momyocu;  2)POKYCHI;
3)sKkcueHTpucuTeT; 4)ypaBHEHUS JUPEKTPHC.

DKCICHTPUCHUTET IMIEPOOIIBI £=2, IEHTP €€ JCKUT B Hayale KOOpauHar, onuH u3 dpokycos F( 12;0).
Borauciute pacctosiHue oT TOYKu M1 rumepOoIibl ¢ abCIECcCoi, 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) mapamuieabHO TIOCKOCTH
2x-y+3z+l = 0.

o L ox=2
HaifTH TOUKY IHepecedeHus IpsMOil - :§

-1
n :ZT H INIOCKOCTH x+2y—z+3:0_



®OHA OHEHOYHBIX CPEACTB IJI1 ATTECTALMH IO JUCHUIUIMHE «MATEMATHUKA» (PA3JEJI
«AJITEBPA U FEOM?TPHH))) (IIPWJIOXKEHUE K PABOYEM [IPOTPAMME MOZVJEL) OCHOBHOU
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[punoxenne Ne3
TEMATUKA KOHTPOJIbBHBIX PABOT 11O JUCHUIIJIMHE

1. Cucrembl TMHEHHBIX YPABHEHUH.
2. Bexropnas anreopa.
3. AHanuTHyecKasi reoOMeTpus
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[Ipunoxenne Ned

BOITPOCHI JIJISI IPOMEXYTOUYHOM ATTECTAIIUA (3K3AMEH) I1O JIJUCIUILJIMHE

© ®© N o g > w D e

=
(N =)

12.
13.
14.

15.
16.
17.
18.
19.

20.
21.
22.

23.
24,
25.
26.
217.
28.
29.
30.

Onpenenurenu 2-ro ¥ 3-To MOPSIIKA U UX CBOMCTBA.

[TonsTHe OomMpeenUTENS N-TO MOPSAKA: Pa3IoKeHne 1o cTpoke (cronoiy). [IpuBectn mpumep.
Marpura. Obmie onpeneeHus.

JIvHelHbIe onepanuu HaJ MaTPUIIAMU; KX CBOMCTBA.

TIpousBeneHue MaTpuil, €ro CBOMCTRBA.

OOparHas MaTpuLa U €€ OThICKaHHeE.

Cucrema JMHEHHBIX ypaBHEHUM. 3alIUCh U PEUICHUE B MATPUYHOM BUJE.

Cucrema nuHelHbIX ypaBHeHUH. @opmynsl Kpamepa.

Cucrema nuHelHbIX ypaBHeHU. Meton [Maycca.

. IIpeoOpazoBanne KOOPAWHAT U yPaBHEHH MTPH ITOBOPOTE OCEH KOOPIUHAT.

. [lonsrue reomeTprueckoro Bekropa. O0Iue onpeneneHus: Moyb BEKTOpa, SAMHUYHBIN, HyJIeBOH

BEKTOPHI, paBEHCTBO, KOJUIMHEAPHOCTh, KOMIJIAHAPHOCTb.
Jluneiinple oneparuu Haj BekTopamu. ClokeHre BEKTOPOB, €r0 CBOMCTRBA.

VYpasnenue 1-oii crenenn Ha mirockocTu. O0IIee ypaBHEHHE IPSIMOM, YAaCTHBIE CIyYaH.
JIuneliHple onepanyy HaJl BEKTOpaMu. Y MHOXKEHUE BEKTOPA HA YUCIIO, €T0 CBOMCTBA, YCIOBHE
KOJUTHHEAPHOCTH BEKTOPOB.

Yron MCXKAY NpAMBIMHA Ha IIJIOCKOCTH. Ycnosue napauiCJIbHOCTU U NEPICHANUKYJIAPHOCTH.
VYpaBHeHHE IPSIMOH ¢ YII0BBIM KOA(D(QUIIMEHTOM; YpaBHEHHUE MIPSIMOM Yepe3 OJHY U JIBE TOUYKH.
[Ipoexrus BekTopa Ha och. CBONCTBA ITPOCKITHIA.

JluneiiHoe ypaBHeHHE B TpocTpaHcTBe. O0IIee ypaBHEHUE IOCKOCTH; YaCTHBIE CIIy4au.

basuc nmnockoctu. PaznoxeHnue mpon3BoIbHOTO BEKTOpa 1o 6asucy. KoopauHatel BeKTOpa B JaHHOM
Oaswuce.

Yroa Mexay IOCKOCTSAMH. Y CIIOBHE NapaJlIEIbHOCTH U MIEPIEHIUKYIISIPHOCTH.

Kanonunueckue n napameTpuueckue ypaBHEHHsI IPSIMON B TIPOCTPAHCTBE.

CucremMa IByX JIMHEWHBIX ypaBHEHUH B pocTpaHcTBe. OOuIre ypaBHEHUs IPSIMOi, IPUBEIEHHUE K
kaHoHn4eckomy Buny. (IIpumep).

Onpenenenue yria MeXIy IpSMBIMH Ha IUIOCKOCTH.

BrIpasxeHne Moayst BEKTOpA U €ro HallpaBJIEHUs Yyepe3 KoopauHaThl. Hampasisomiyie KOCHHYCHI.
Yros Mexay IpsMOU U IJIOCKOCTBIO. Y CJIOBUE NAPAJUIEIBbHOCTH U NIEPIEHANKYJISIPHOCTH.
[enenue oTpes3ka B 1TaHHOM OTHOIIEHUH. KOOpAMHATH cepeTnHBI OTpe3Ka.

Ilepeceuenue npsiMoi C IIOCKOCTBIO. Y CIIOBUE MTPUHAIIEKHOCTH MPSIMOM INIOCKOCTH.

CkansspHO€ TIPOU3BEACHNE IBYX BEKTOPOB, €T0 CBOMCTBA.

YpaBHeHHE 2-0# CTETICHN Ha MIOCKOCTH. OKPY>KHOCTb.

CkansipHO€ TIPOM3BEICHNE ABYX BEKTOPOB. BhIpaxkeHne uepe3 KOOPAUHATH COMHOKUTENEH.
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31. Dmnurc. OnpeneneHne, BRIBOJ KAHOHHYECKOTO YPaBHEHUSI.

32. Ompenenenue yriia Mex Iy BEKTOpaMu. Y CIOBUE MAPAICILHOCTH U MEPIICHINKYIIPHOCTH BEKTOPOB.

33. Dumnurc. MccnenoBanne KaHOHMYECKOTO YPAaBHEHHS U IOCTPOSHHE KPUBOW. DKCIICHTPUCHUTET.

34. BekTopHOE Mpou3BeIcHHE ABYX BEKTOpPOB. Ompe/enieHne 1 BEIBOJ (GOpMYIIbI BRIPAKCHHUS Uepes3
KOOPJIWHATHI COMHOXHTENCH.

35. I'unepbona. OnpeaeneHue, BEIBOJ KAHOHUYECKOTO YPAaBHCHHMSI.

36. BekTopHoe mpou3BeIeHe ABYX BEKTOPOB. BripaxkeHne yepe3 KOOpJUHATHI COMHOKUTEINEH.

37. I'uniepbouna. MccnenoBanue KaHOHUYECKOTO YPABHECHUS U TIOCTPOCHUE KPUBOW. ACHMIITOTHI TUTICPOOJIBL.
OKCIEHTPUCHUTET.

38. BekTopHO-CKalsipHOE MPOU3BEICHUE TPEX BEKTOPOB, €T0 TEOMETPUYECKUN CMBICI.

39. ITapabona. Onpenenenue, BHIBO KAHOHUUECKOTO YPaBHEHMsI, TOCTPOCHUE KPHUBOH.

40. BekTopHO-CKaIsipHOE MPOU3BEACHUE TPEX BEKTOPOB; BHIPAKEHHE Yepe3 KOOPANHATH COMHOXKHUTEICH.
YciioBre KOMIDTAHAPHOCTH TPEX BEKTOPOB.

41. TlpeobpazoBaHue KOOPAMHAT ¥ YPaBHEHUH TIPU MapaJLIEIIEHOM ITEPEHOCE OCEeH KOOPIMHAT.

THUITOBBIE DK3AMEHAILIMOHHBIE 3AJAHUA ITIO JUCHUITIJIMHE

JIOKaKHTe, 9TO BEKTOPBI a=@12) , b=@1-3

c=(25)

MOJXHO IPUHATH B Ka4€CTBE BEKTOPOB 0asuca Ha IIOCKOCTHU.

Haiinure koopauHaThl BeKTOpa OTHOCHUTENIBHO 3TOro 0asuca. 3amuImuTe COOTBETCTBYIOLIEE

npeoOpa3oBaHue KOOPAMHAT.

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

2. Jlokaxxute, 9TO BEKTOPHI MOJKHO TPUHSATH B Ka4€CTBE BEKTOPOB Oa3uca B

d =(2,5-3)

npocTpaHcTBe. Hailiaure KoopauHATBI —BEKTOpa OTHOCHUTENIBHO 3TOro 0asuca. 3anummre

COOTBETCTBYIOIIIEE IPEOOPa30BaHNE KOOPIHHAT.

A(2,-2,4)

3. JJaHbI TpU TOYKU B(10.-124) , C(26:-2) Haiiaure [uiMHy MpOBEIEHHON U3 BEPIIMHBI B BBICOTHI

tpeyromsanka ABC

4. Haiigute mpoeKLUIO BEKTOpa a=4i-3)-8K ., 0Cb, ONIPENIETSEMYIO BEKTOPOM b=2i+2j+k

5. Ilyctb a=2p-3q , a=3p+5q . Haiinure (a,b) u |[a, b]| , €CIIH |p| =2 , |q| =22 U YTOJl MEXJy BEKTOpaMHU
Pyud paBeH %.

a=0124) b=(23-5 €=(813-7)

6. I[OKa)KHTe, YTO BCKTOPLIL KOMILJIaHAPHBI (J'IC)KaT B O):[HOﬁ HHOCKOCTI/I).

7.HaiiauTe KOCHHYC yriia MEX/y BEKTOPaMH a=(@331) b=(E1-3)

8.HaiiauTe muiomans napauiesorpaMma, MOCTPOSHHOTO Ha BEKTOpax & 2i=3)+5k | b =7i+2j-3k

9. 3anumuTe ypaBHEHHE IPSIMOU MPOXOISIIEH Yepe3 TOUKY Mo (4.3) MIEPICHINKYIISPHO BEKTOPY N(25)

10. 3anumuTe ypaBHEHHE TUIOCKOCTH, TIPOXOASIIEH Yepe3 TOUKU M; 1.2.), M2(35,2), M5(1,02)
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11. 3amumwure ypaBHEHHE TPSMOW, TPOXOJAIMICH UYepe3 TOUKY Mo(-15:3) MapaJIeIbHO  TIPSIMOM

X—2 y-5 z+3
4 6 1

12. 3anumuTe ypaBHEHHE IJIOCKOCTH, MPOXOMAIICH Yepe3 TOUKy Mo (-1-43) HNEPHEHANKYIAPHO OPAMOU

x-1 y-4 743
3 6 1

2 2 _
13. Tocrpoiite KpHBYIO 9x" +24xy +16y” —40x+30y =0 HMCXOTHOM CcHCTEME KOOPAWHAT, TPUBEIS

npeaBapUTEIbHO €€ ypaBHEHHE K TTIaBHBIM OCSIM.
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