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1 OHEHOYHBIE MATEPUAJIBI 10 OCBOEHUIO JUCHUIIJINHBI
MOAYJIsD)
Texymmuii KOHTPOJb YCIIEBAEMOCTH OOECIIEYMBACT OIEHUBAHUE XOJa OCBOCHUS

JTUCHUTUIMHBL (MOYJIA).

HpOMe)KYTO‘-IHaﬂ arrecranus MpeJaHasHauCHa AJIsI OOCHKM JOCTHMIXKCHHA 3alljia-

HUPOBAHHBIX PE3YJIbTATOB OOyUYEHUS MO 3aBEPIICHUIO0 U3YUYCHUS AUCHUIIIMHBI (MOAY-

J'Iﬂ) N ITO3BOJIACT OLCHUTDL YPOBCHBb U KaYCCTBO €€ OCBOCHHA O6y‘IaI-OHII/IMHCH.

Kowmmext OOCHOYHBIX MATCPHUAJIOB IIPCACTABIIACT coboi COBOKYIIHOCTBH OIIC-

HOYHBIX CpCACTB (KOMHJIGKC SaﬂaHHﬁ Pa3’In4dHOro THUIIAa C KJIIFOUaMH IIPABUIBHBIX OT-

BCTOB, BKJIIOYass KPHUTCPHU OI_[CHKI/I), HCITIOJIB3YCMBIX IIPHU HPOBCACHHHU OLCHOYHBIX

nporeayp (TeKylero KOHTPOJIs, MPOMEXKYTOUYHOM aTTeCTalllK) C 1EIbI0 OLICHUBAHUS

JIOCTUKEHUS 00YyJarOUMHUCS PE3YIHTaTOB 00YUEHHUSI IO TUCIUIUIMHE (MOIYJIIO).

1.1 OueHouyHbIEe CpeICTBA U OAJIbHbIE OLEHKH 1JIA KOHTPOJIbHBIX

MEpPONpPUATHH

Tabmuua 1.1 O6beM AUCUMIUIAHBI (MOYJIA) JUIsl OYHOU POPMBI 00yUEHUS
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Texkymmui KOHTPOJIb YCHEBAEMOCTH W MHPOMEXKYTOYHASA ATTECTALMSA IO JUCIIU-
IIMHE (MOJYJII0) OCYIIECTBIISIETCS] B COOTBETCTBUU C OAJIIbHO-PEUTUHTOBOM CHCTEMOM
no 100-6anmnpHOM 1iKane. bamibHble OLEHKH JJI KOHTPOJIBHBIX MEPONPUSITHI Tpe-
ctaBieHbl B Tabmume 1.2. [lepecdyer cymMmpl 0auioB B TPaJAWIIMOHHYIO OIICHKY TIpE-

craBJiieH B Ta0iumne 1.3.

Ta6nuna 1.2 banibHbIe OIEHKH 1151 KOHTPOJIBHBIX MEPOIPUSATHIA

Makcumanbiblii | MakcuManbHbBIN
HanmeHnoBanue KOHTPOJIBHOTO
Oann Ha mepByto | Oasut 3a Bropyto | Beero 3a cemectp
MEPOIPUATHS
aTTeCTalUIO aTTeCTallUIO
1 cemectp
TecTtupoBaHue 15 15
TectupoBanue 15 15
PacuetHo-rpaduueckas pabora 20 20
Wroro (MakcuMyM 3a IEpHO.) 30 20 50
3aueT / DK3aMeH 50
HUtoro 100

Tab6muua 1.3 [llkana oueHKr Ha MPOMEKYTOUHOM aTTECTAlUU

CrnoBecHoOe BhIpaXXEHUE TIPH
dbopme MpoMeKYyTOUHOM aTTe-
CTaIlMH — DK3aMeH, 3a4eT C

CrnoBecHOE BbIpa)KeHHE MPU

Bripaxkenue B Oannax (dhopMe TPOMEKYTOUHOM
aTTecTalluu - 3a4eT

OLICHKOM
ot 86 mo 100 3auyTeHo OTin4yHO
ot 71 mo 85 3auTeHo Xopo1o
ot 51 1o 70 3auTeHo Y IOBJIETBOPUTEIBHO
1o 51 He 3aureno HeynosnersopurensHo

dopMa 1 OpraHu3aius MPOMEKYTOUHON aTTECTAIMU 110 UTOTaM OCBOEHHUS AU C-
LIUTUIMHBI — 3a4€T MPOBOJAUTCA B BUJIE UTOTOBOTO TECTUPOBAHMUSL.

dopMa 1 OpraHu3aius MPOMEKYTOUHOU aTTECTAIMHU 110 UTOTaM OCBOEHHUS AU C-
IUTUIMHBI — 9K3aMEH, TPOBOAUTCS IBA ATara: TECTUPOBAHUE U YCTHHIE OTBETHI HA JK-

3aMCHAIIMOHHBIC BOIIPOCHI.



2 OneHOYHBIE CPeCTBA /ISl NPOBEAeHUA TEKYIero KOHTPOJIs

2.1 TecToBBIE BONPOCHI
TecroBble BONPOCH! COIEpKAT CIEAYIOIIME THUIBI BOINPOCOB C COOTBETCTBYIO-
MM KOJMYECTBOM OAJJIOB 3a MPAaBUIBHBIA OTBET:

Tun Bompoca KosndecTBo 0aJIoB 3a NpaBHIBHBIN OTBET
3arpoc BIOOpa BapUaHTOB OTBETA 0,5
3aIpOC HECKOJILKHX OTBETOB 1 -npu BHIOOpE BCEX MPABHIIBHBIX

0,5 — 3a 2 nmpaBUIBHBIX U3 3
0,25 —3a 1 mpaBuIBHBIN U3 3
0,5 —3a | mpaBuIbHBIN U3 2

3a11poC BBOAA IIPOIMMYIIICHHOI'O TCKCTA 1

Tecr 1
«BekTopHas ajaredopa»
(84 Bompoca)

B Tect Bxoaut 16 Bonmpocos ¢ BEIOOPOM | MpaBUIBHOTO OTBETA U3 MATH. 32
Ka)KIbIM PaBUJIBHBIA OTBET CTYIEHT NojyyaeT 1 6aii.

1. JlaHbI TPU HEKOMILIAaHAPHBIX BekTopa a, D, C . [Ipu kakux ¢, ﬁ , Y crpasen-

mieo pasencteo @ d + S +yC =02

3. HeoOxoauMbIM U JOCTATOYHBIM YCIOBUEM JIMHEWHOM 3aBUCMMOCTH JIBYX BEK-

TOpOB d H b seusercs
KoyummHeapHOCTh
[lepnieHAUKYISIPHOCTH



Q|
Il
o

#b
>b

4. HCO6XOI[I/IMI>IM U JOCTATOYHBIM YCJIIOBUCM JIMHEHMHOM 3aBUCHUMOCTH TPCX BCK-

Q)

Q,

TOpoB d, b, C sBmseTcs

KomruranapHoCTh
= b|=|c|

#b|=|C]|

Q

Q)

—

>b|>|C|

Q|

—

<|b|<|c]

Q|

5. Touka M penut otpe3ok MM, B OTHOIIIEHUHN A, Te. |V|1|V| =A1-MM 2.
CBs13p MEX 1y KOOpAMHATAMH TOYEK
M(x;y;2), My(X;¥1:21), Mo(Xo;Yo;2y) nuncion A sanaercs pa-
BEHCTBaMU

X_X1+/1X2. _y1+ﬂ,y2_ Z_Zl-i—ﬂ,Zz
1+ 4 1+4 1+ 1
X_x2+/1x1_ Yo+ Ay, 2_22+/121
1+ 4 1+4 1+ A
y=XatX. _WNMtY¥o. ,_a+2
1+4 1+ 4 1+ 2
X:X1+X2; yZY1+YZ; L
2 2 2
X=X1+2X2; y:yl-l-ﬂ,yz; Z:Z]_-F/IZZ
2 2 2

6. Ilycth b/la, a#0, C - mwoboit BEKTOp. KoMIiaHapHbI J BEKTOPHI

Ha
Her

Jla, eciu C // @
I[a,ecnn‘ff‘Z‘b

Ha,ecnm‘é‘Z‘B‘



1. BCKTOpI)I du b HAa3bIBAIOTCA paBHBIMHU, €CJIM OHU YAOBJICTBOPAIOT YCIIOBUAM:

a|=|b|, aTTh
al=|b|, atib
dl=b|, alb
al>/b|, aTtb
dl<|b|, atib
8. Kak pacrosioxeHbl BEKTOpBI d 1 6, eciu ‘ a+hb ‘ = ‘ a-— 6 ‘?
[leprieHIUKY IS pHBI
OO6pa3yroT Tymnou yromn
CoHomnpaBieHbl

[TpoTHBOITOI0KHO HAMPABIICHBI
OO6pa3yroT OCTphIi yrou

9. Kak pacrososeHs! BeKTopsl a u D , eciu ‘ a+b ‘ > ‘ a-b ‘?

OO0pa3yroT OCTPBI yroi
[leprieHIUKY IS PHBI

OO0pa3yroT Ty1o# yroi
CoHorpaBIieHbI
[TpOTHUBOMOIOKHO HAIIPABJICHBI

10.Kak pacrosoxeHsl BeKTOps! a 1 D, ecim ‘ a+b ‘ < ‘ a-b ‘?

OO6pa3yroT Tymou yromn
[leprieHIUKYJISIpHBI

OO6pa3yroT OCTphIi yrou
CoHomnpaBieHbI
[TpOTHUBOMOIOKHO HATIPABIICHBI

11.Kax pacrionoxens Bekrops! a u D , eciu ‘ a+b ‘ 2‘ a ‘ -I-‘ b ‘?
CoHorpaBIieHbI

[TpoTHUBOIOI0KHO HAMPABIICHBI

OOpa3yloT Tymoit yrona

[lepneHquKyISIPHBI

OO6pa3yroT OCTpHIi yrou

12.Kax pacrosIoKeHbl BEKTOPHI A U b, ecn ‘ a-nb ‘ 2‘ a ‘ +‘ b ‘?

[IpoTHUBOIOI0KHO HAMPABIICHBI
OO6pa3yroT Tyrou yroma
IlepnieHqUKyIISIPHBL

OO0pa3yroT OCTPHII yroi
CoHorpaBIieHbI



13.KakoBbI BEKTOPBI aub , €CJIIN BEKTOP a+b NEPIECHIUKYJISIPEH BEKTOPY
a b2

00pa3yroT KBaapar uim poMo

l

00pa3yIoT MPSIMOYTOJIbHUK

|

00pa3yIoT Tpamneuio

|

00pa3yloT poMO WM NPSIMOYTOIBHUK

Ul

00pa3yroT KBaJpaT Wiu IPSIMOYTOJIBLHUK
KHUMH CBOMCTBaMU 00JIaaeT CKAISIpHOE TPOU3BeeHUE?

b-a; (e =clab) (a+b)c=ac+bc;

N
e 2 2 2 N
Qo

o
II

d-b=0<4dalb, a£0,b=0

a-b=-b-a («a)h =clab}

a-b>0, eCJzuO<( ) % a-b <0, eazu%<(*5)<7z
d-b=b-a; («d)h a(*B)

a-b<0 eCJzu0<< 5) % §o5>0,ecvzu%<(*,5)<7z
a-b=b-a (aa)b a(éB) a+b)c=ac+bc;

—

=b-&; (aa)b a(ab) (a+b)c=(a+c)hb;
d-b=0«<alb, a#0,b=0

15.13 npeyioxKeHHBIX BEKTOPOB BBIOPATh TOT, KOTOPBIN 00pa3yeT TyIo# yroi ¢

(—2;4;,-2)

Q. Q) Q Q)
=
N
w
N—"

16.Kakumu cBolicTBaMu 00J1a1a€T BEKTOPHOE NTpOU3BeicHUE?

axb=—bxa Alaxb)=(1a)xb; (a+b)xc=axc+bxc
axb=bxa; Alaxb)=(1a)xb; (a+b)xc=axc+bxc
axb——bxa l(axb):(ﬂﬁ)xé; (§+6)x6=éx6+5x6



17.Kakumu CBOMCTBAMY OBIA/IAET CMEIAHHOE TPOU3BE/IEHHE?
(axb)c=a-(oxc} (ralbc=ilabc)
((@+b)xc)-d=acd+bcd
(axb)-c=(bxa)c; (rapc=alabc}
((@+b)xc)-d=acd+bcd
(axb)-c=(axc)-b; (ra)pc=ilabc}
((@+b)xc)-d=acd+bcd
(axb)-c=(bxc)a (ra¥bc=(2a)ch
((@+b)xc)-d=acd+bcd

(axb)-c =—(axc)-b; (1apc=Aa(abc)
((@+b)xc)-d=adc+bdc

18.

N3 penioKeHHBIX BEKTOPOB BBIOPATh TOT, KOTOPBIH 00pa3yeT OCTPHIN yroJi ¢
ocbro OX.

2,—1,-3)
1,2;3)
2,-1,-3)
LO;l)
1,-11)

9. VkaxxuTe HeOOXOJMMOE U IOCTATOYHOE YCIOBHE KOJUTMHEAPHOCTH ABYX BEKTO-
pos A(Xq; Y15 21) 1 B3 v2i 22).

X_Y_4

X2 Y2 23

X Xp+Y1Y2+2125 =0

X Y12 +X2 Y22, =0

X _Yo_ 14

X2 Y1 2

X Xp=Y1Y2+212, =0

20. Ykaxute He0OX0IMMOE U JOCTaTOYHOE YCIOBUE MEPIEHAUKYIISIPHOCTH JIBYX

pexropos a(Xq; Y1;24) 1 (X5 ¥0:25).
9

(
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X Xp+Y1Y2+2125 =0

N_Y_4a
X0 Yo 1p
X1 Y12+ X2 Y22 =0
X _Yo_ 14
X2 Y1 2

X Xp—Y1Y2+212, =0

21.BekTop OM , MMeIOLIHii HAYAIIO B HAYae KOOpPJAMHAT, a KOHEIl B Touke M,
HA3bIBACTCS:

Papnycom-BexkTopom

OpT-BEeKTOpOM

HyneBbim BekTOpOM

CBOOOJIHBIM BEKTOPOM

EnuHAYHBIM-BEKTOPOM

22.Haliti He00X0IUMOE U IOCTATOYHOE YCIOBHE TOTO, YTOOBI ypaBHEHHUE

dxX=Db, a0, umeno pemenne?

23.Ecnu (0 yron Mexy BEeKTOpaMu A U b , To mpoexuust Bextopa 8 Ha BekTOp

—

b , Beruncisiercs mo dbopmyie

nppd=|d|-Cos¢
npgd=|b|-cosg
nppd=|aj-sing
npp a= b|-sing
nppd=|a -‘5‘@0540

24.YKaXuTe BEpHOE CBOMCTBO HAMPABJISIFOIINX KOCUHYCOB.

cos? ¢ +Cos? ,B+cos2 y=1

cosa +cos g +cosy =1

10



sin2a+sin2,8+sin27/:1

sina +sin f+siny =1

cos® a — cos? ,B+cos2 y=1

25.Ecimm é(xl; Y1, Zl) u E(XZ; Yo.,29 ), TO CKUISIPHOE NMPOU3BEICHUE BBIYUCIISI-
eTcst o popmyie:

d-b=xX+y1Y,+712,

g -

i ] k
ab=x y1 2z

X2 Y2 23
a-b=X Y121 +% Y, 2,
b="1,0,4

X2 Y2 27

1 1 1
ab=x y» 7z

X2 Y2 2
26.Yron (p Mexay BEKTOpaMu du 6 HaxoJuTCs 10 hopMmyJie:
COS(p=L

a|-[6|
Singothl

alb

‘a’xﬁ‘
COS(D—W

ab|
COS(D—W
tgcf):Ltl

||

11



27.Ecnu ﬁ(Xl; Y1, Zl) u B(Xz; Yo,49 ), TO BEKTOPHOE NMPOU3BEAECHNUE BHIUUCIIS-
eTcs 1o hopmyiie:

28.TTio1ma b mapasieorpaMma OCTPOSHHOro Ha BekTopax a u 0 Beramcmsercs

29. TInowaas TpeyrolbHIKA IOCTPOSHHOTO Ha BeKTopax a u [ Beramcmsercs mo

i ] Kk
axb=x, y 7

Xo Yo Iy
Axb =% X, + V1 Yo +2 2
axb =X Y121+% ¥, 2,
axp="1,%, 4

Xo Yo I

1 1 1
axb=x, Yy 12

Xo Yo 1p
o dhopmyiie:
Sz‘éxﬁ‘
S=|a-b]
Szl‘éxﬁ‘

2
S=2‘é><5‘
s-2|a-b|

2

dbopmyie:
Szl‘éxﬁ‘

2
S=2‘éx5‘
s=2|a-b|

2

S:‘éxﬁ‘




S=|a-b]|
30.CwmemnianHO€ MPOU3BEICHUE TPEX BEKTOPOB ﬁ(Xl; Y1i Zl), B(Xz; Yo, 22) u
C (X3; Ya; 23) BBIYUCIIAETCS IO (hopMyIIe:

XX Y1 7
a b C = X2 y2 22
X3 Y3 I3
X2 Yo Iy
3 b (_f - Xl yl Zl
X3 Y3 I3
X1 N1 4
ﬁ b (_f = X3 y3 23
Xo Yo 1y
X3 Y3 I3
ﬁ b 6 = X2 y2 22
XX Y1 71

abC=XXo X3+ Y1Y2Y3+2 2723

—

31.00wveM mapaienenuneaa, MoCTPOSHHOTO Ha BeKTopax da, b ,

—=>

C BeIUHUCIIECTCS

o dhopmyiie:

V = abé\
v=1 366\
6
v=1 3’66\
2
VI 366\
3
v=1 366\
4

—

32.00beM TupaMu/Ibl, IOCTPOSHHOM Ha BEKTOpax d, b, C ssruncnsercs o

dbopmye:

13



V="labg|
6
1 _~_
Vzr—abq
2
1) -~
Vzr—abq
3
1 _~_
=—-abq
4
V =|abc
33.Eciu BeKTOpHI 4, 6, C KOMILIaHAPHEL, TO:
abc=0
abc>0
abc<0
ab>0, bc>0
ab<0, bc<0
34.Ecnu Tpoiika BEKTOpOB a, 6, C npaBasi, TO:

abc>0

abc<0

ab>0, bc>0

db<0, bc<0

abc=0

35.Ecau Tpoiika BEeKTOpOB a, 6, C nesas, TO:

36.13 mpennoskeHHBIX BEKTOPOB BHIOPATh CaMBbIi ITTHHHBIH.
a(-6;-5; -2)
a (1;2;3)

14



37.Haiitu cymMMYy IeJIBIX 3HAYCHUH M, TPU KOTOPBIX JJIMHA BEKTOPA
a= (\/é, m+1m+ 2) HE TPEBBIMIACT 8.

38.BexTopsl a= (Ot + 3,3; 2 2) n 6 = (— 3-loa+ ,3) KOJUTMHEAPHBIE.
Haittu a + 3 .

39.BexTop ) MpOTHBOMONOKHO HanpasieH ¢ Bektopom (f = (6; — 9;12) u
‘ P ‘ = /29 . Haiiti cymMMy KOOpIHHAT BEKTOpa p.
-3

-2
3)
7

40.Haiiqure ‘ a ‘ . ‘ 6
a= (3; 5 — 7) u 6 TIOTI0JIaM.

,ecinn d + D genut yron mexny Bexropamu

o
w

=3

=

65
96

41.]1aHbI BEKTOPBI AB = (a; 6; ,B) u BC = (2; -3; 5) Touku A, Bu C
JIeXaT Ha OAHOU npssmou. YeMy paBHa cymma O + ﬂ ?

-14

-13

-12

-15
-11

15



42.Haiitn ‘ a+ 6 6 ‘ =4, a yron Mexy BeKTOpaMu a 6

27

paBeH ——.

,ecnm‘§‘=3,

295 8

— L o
43.BexTopsl d u b cocrasmsor yrou 60, a CKaJIIPHOE IIPOU3BENCHUE

d- b = 3 Haittu omaab TPCYrojJdbHUKaA, IIOCTPOCHHOI'O Ha 9THX BCKTOpaAX.

3.3

@i

1,5

o W

44.Bextop d = (X; Y, 3) NEPIEHIUKYJIIPEH BEKTOPY b = (3;1; —1) nocu OY .
Haiitn cymmy koopaunat X + Y.

5. Haiitu cymmy LenbIX 3Ha4€HH M MpU KOTOPBIX JJIMHA BEKTOPa
a= (m; m+1; 2) MEHbIIIE 3.

46.]laHbl TPY BEPIIUHBI A(3; —4; 7), B (— 53— 2) u C (1, 2:— 3) napai-
JesiorpaMmma ABCD . Haiitu CYMMY KOOpPJAUHAT BEPIINHEI D, IIPOTUBOIIO-

noxHOM B.
0

~N 0 © =

16



6
47.B mapainienorpaMmme ABCD sanann E = (—5; -1 2), @ = (—3; -3 4) u

A(Z; 8;— 2) . Haiitu cymmy KoOpAMHAT TOYKU MEPECEUCHUS €0 JUaroHasiei.

48.B mapasnienorpaMme ABCD sanann A(— 5:2: 8), E = (— 3; 4;1) U

BD = (— 2,4, 1). Haiitu cymmy koopaunat Touku C.
12
10
8
6
4

49.B TpeyrojbHHUKe ABC touku M u N — CepeIMHBI CTOPOH AB u BC co-
OTBETCTBEHHO, BEKTOPBI MN = (— 2.1 0), AB = (3; -5 6). Haittu cymmy

KOOpAHWHAT BCKTOpPa BC .
-6
-4
0
1
2

50.Beruuciuts mmny guaronamn BD mapamnenorpamma ABCD | ecin

A(1,-3;0), B(~2;4;1), C(-3;1;1).
/105

5

V119
J71

3
51.]laHbl BEKTOP a= (9; 7) 1 TOYKa A(—3; 8) Haipure nnmuny BekTopa E

ecJIM U3BECTHO, uto Touka B npunamnesxur ocu OY, n ckanspaoe nponssese-

Hue a - E pasro — 1.

NW RO Ol
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52.B napamnenorpamme ABCD 3anaHbl BepIIUHbI A(3; -2 4), B (5; 0;— 8) u
TOYKa MEePEeCceUCHUs TuaroHanen O( -1 3). Haiitu cymmy KOOpJIMHAT BEK-
topa AD.

16
14
10

-11
-12

53.Haiitn umny meamansl BM  tpeyronsnuka ¢ Bepmmnamu A(Z; 4, 6) :
B(6;4;2) u C(—2;,—2;-2).
3.5
5
24/5
4.5
55
54.]1Ba BekTOpa A = (—3; 2, 4) nb= (4; 3;— 2), IPOBEIEHHBIE U3 TOYKH
C(—G; 4 3), SBJISIFOTCS OOKOBBIMH CTOPOHAMH PABHOOEJAPEHHOTO TPEYTOJIbHHU-

ka. HaiiTu cymMy KOOpAMHAT OCHOBAHUS BBICOTHI TPEYTOJIbHUKA, IPOBEACHHOMN
u3 BepmnHsl C.

= 0o~ Ao

0

55.Haiit cymy KoOpAMHAT TOYKU MTEPECEUCHHS MENAaH TPEYroJIbHUKA C BEPIITU-

namu B Toukax A(2;3;4), B(3;1;2) u C(4;-13).

Wb o100

56.HaiiTi cyMMy 3HadeHHii ( , IPU KOTOPHIX BEKTOPHI a (— 2, 3) 17}
6 ( 2o, ) MEePIEHIUKYIISIPHBI.

=

3

4

-4

1

18



57.Haiiti yron Mex/Iy BeKTopaMy & u D) IIpH yKa3aHHBIX yCITOBHSIX:

a|=3,|b|=5, (a-3b)a-30)+(2a+4b)2a+4b)=595.
2z
3
T
3
T
6
T
2
T
58.HaiiTu npoekiuio BekTopa a (— 4;5; 2) Ha HaIpaBJiCHHE BEKTOpa
b(3;4;,-6).
_ 46l
61
4
_H4%
45
-4
2
59.Haiit yro mexy Bektopamu M u M, ecu ‘ m ‘ = ‘ n ‘ =1n
dlb, a=3m+2i b=m-n.
OO
T
3
T
6
T
4
4
2

60.Bextop X, KoIIMHEapHLIH BeKTOpy A (5;—3;—1), 00pasyeT OCTPhIil YTo ¢
ochkro Oz. HaiiTu cymMMy KOOpJMHAT BEKTOpa X , ECIH ‘ X ‘ =+/315.

19



-3
3
3)
-5
1
61.I1pu KaKoM 3HaueHHH (X BekTopbl d = & | + j ub =3I —3j +4K mep-

NEHIUKYJISIPHBI?

g b owpNPE

—l
I\J
—
_|_

w
~
~

62.BBIUNCIIUTE YTOI MEXIy BEKTOPAMU A =

b=-27+3]+k.

w‘gﬂvlé} B[N o[y WS

2]+4|2 u 6:6T—3T—2E.BBI‘II/ICJII/ITB

63./]aHbl BEKTOPHI &

— 47
(2a—30)(a+2b).

-200

-100

-50

100

150

64./lanb! BepiHb TpeyroiapHuka ABC: A(—l; —2; 4), B(—4; —2; O) u

C (3; —2; 1) . BluucnuTh BHyTpEHHUHN yroy TpeyroibHUKa MpH BepirHe B.
T
4

20



SPNESEE

—>

65.BbrunciuTh ckanspHoe npoussencuue a - D , ecin
a=2p—q, b=3 P+20.rne P u § exunudnsie BekTOpHI, @ yrom
T
MEXKIYy HUMH — .

4,5
5,5
6,5

o1 o

66./]aHBI BEKTOpHI & (3; -1 - 2) u 6 ( 1 2;—1). Haittu cymmy KOoOpAuHAT BEK-

TOpa 6=(2§+b)X6.

67.HaiiTu miomazap TpeyroibHIKA IOCTPOSHHOTO Ha BeKTopax a = 0 i — 4T + E
nb=27+3]—-4k.

19,5
38
37

2

38

[EEN

(00)
N
l\)‘w
~
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68.Bextop X, mepHeHmUKyIApHBIA K BeKTOpaM (4; 2;— 2) ub ( 5; 1;—3), 00-
pasyiot ¢ ocbio Oy Tynoii yrosi. Haiitu cymMy KoopauHAT BeKTopa X , €CIu
%] =14,

4

-4

3

2

-2

69.Bexropst A u D B3ammuo neprenaukyspHbL 3Hast, uTo ‘ a ‘ =3, ‘ b ‘ =4,

Breraucauts ‘ (3: +b )X (3: —b )‘ .
24
12
6
3
48
70.HaiiTu mmommaas napajuieorpaMma, IoCTPOSHHOT0 Ha BEKTOpax a= ﬁ + Zq ,

b=2 P+0,rne P u ( — enunnuHBIE BEKTOPBI, YTOI MEXKTY KOTOPHIMHU
a=rx/6.

15

1

25

2

3
71. HaitTu noimaap napajiesorpaMma NoCTPOSHHOTO0 Ha BEKTOpax

d=27+2]-3kub=7-j+2k.

= o
ﬁa
| o
~

101

72.HaiiTn BHICOTY MapajuIeorpaMma, TOCTPOSHHOTO Ha BEKTOpax a (5; 0; O) u
b (1; 3;0), OIYIIIEHHYIO Ha CTOPOHY COBIAAONIYIO C BEKTOPOM a .

G

V13

Sl NG}
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73.]]aH TpEeyTrOJBbHUK C BEPIIMHAMHU B TOYKAX

A(3; -1 4), B (2; 4, 5), C (4; 4, 5). Haiitu ero ruiomab.
V26

5

%3
7
J19

2
74.J1aHBI BEKTOpHI & (1; 0; 2) 151 6( e 1;0). Haiitu nnmuny Bextopa
c=(a+b)x(2a-b)

g~ o w o

75.Haiitn ¢ + ,B IIPU KOTOPBIX BEKTOp C ( a3, ,B ) OyJleT KOJJIMHEApEH BEKTOPY
d=axb,eecm d(3;-11), b(12,0).

15
-14
13
12
-11

76.JlaHBI BEKTOPHI A 1 b. U3BecTHO, 4TO ‘ a ‘ =2, ‘ b ‘ =3, a- b = 6. Haiitn

‘axﬁ‘.

W ol o) O

6
77.Halitn 00beM THpaMuIbl TOCTPOCHHOM Ha BEKTOPax a (1; 1; 2), 6( 0; 1;1),
¢(1,2,0).

WIFRPN| -
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wlinNnNo |- P

78.Haiitu 06beM mapasuiesnenuea, TOCTPOCHHOTO0 Ha BEKTOpax d (— 11 2),

b(0;—1-1), c(1;2,0).

~oANPR

79.HaiiTu cMemaHHOe Mpor3BeIeHHE BEKTOPOB a (2; —1; —1), 6 ( 1; 3;—1),
c(L14).

33

21

28

27
25

80.IIpu xakoM O TOYKHU A(l; 2;—1), B(0;1;5), C(—l; 2;1), D(2;1;a)

OyIyT JIe)KaTh B OJHOM TIOCKOCTH?
3
1
2
0
4

81.Haiitu cymMy KOOpIMHAT YeTBEepTOM BepmnHbl TeTpadapa ABCD, ecnu uzBect-
HO, uTO OHa JeXuT Ha ocu Oy, a 06beM Terpasgpa V =2 u

A(0;11), B(43,-3), C(2-1).

O b wpN -

82.11pu xakom A BEKTOPBI é:( A3 1), 6( 5-1 2), (_f(— 1:5; 4) oynyT

KOMILTAaHAPHBI?
-3
4
3

24



-1
0

83.11pu kakoM HAaMMEHBIIIEM TICJIOM 3HAaUYEHUU (X TPOWKa BEKTOPOB

a( 1:2; 3), 6( 0:1 2), 6(0;1; a) Oyner rnpaBoii?

OFrL, NW

-1
84.1Tpu kakOM HAaMMEHBITIEM TIEJIOM 3HAUYCHUU (X TPOUKa BEKTOPOB

a(0;1,2),b(13;4), ¢(0;2;ar) 6yzer nesoii?

RN WbRsO

Tect 2
«AHATUTHYECKAS] T€OMETPHSD
(84 Bonpoca)

B Tect Bxoaut 16 Bompocos ¢ BEIOOPOM | MpaBUIBLHOTO OTBETA U3 MATH. 3
KQ)K/IbIl MPaBUJIbHBIN OTBET CTYAEHT Nojydaet 1 Oani.

1. Jlana mnockocts AX + By +Cz+ D =0, npuuem A=0, B-C-D #0.

DTO O3HAYAET:
TJIOCKOCTH MmapasuiesibHa ocu OX
IUTOCKOCTH MPOXOJUT Yepe3 och OX
TUTOCKOCTH MepreHauKysspaa ocu OX
TUTOCKOCTH IMPOXOJIUT Yepe3 Hadaslo KOOPINHAT
TUTOCKOCTH MapauieNibHa miockoctu OXy

2. Hana mnockocts AX + By +Cz+ D =0, npuuem B=0, A-C-D =0,

DTO O3HAYAET:
MJIOCKOCTH TapasuiesibHa ocu Oy
MIJIOCKOCTh MPOXOUT yepe3 ochk Oy
MJI0CKOCTh MepreHauKysipaa ocu Oy
MJIOCKOCTh MPOXOAUT Yepe3 Hadauo KOOpIUHAT
MJIOCKOCTh MapasuienbHa miockoctu OXy

3. Jlana miockocts AX + By+Cz +D =0, npuyeM C=0, A-B-D=#0.

DTO O3HAYAET:
TJIOCKOCTH MapauienbHa ocu Oz
IIOCKOCTh MPOXOJUT uepe3 och Oz

25



IUIOCKOCTH NepneHaAuKyIsipHa ocu Oz
IJIOCKOCTh MPOXOAUT YEPE3 HAYAI0 KOOPAUHAT
IUIOCKOCTH MapaienbHa miockoctu OXy

4. JlaHa mIoCKOCTb AX + By +Cz+D =0, IpUYEM A=B=0,

C - D # 0. 310 o3nauaer:
IUTOCKOCTH IMapauieNibHa miockoctu OXy
IUTOCKOCTH IMapauiesibHa miockoctu Oyz
IUTOCKOCTH IMapauiesibHa miockoctu OXz
MJIOCKOCTH MmapasuiesibHa ocu OX
IUTOCKOCTH COBIIAJIACT C TUIOCKOCThIO OXY

5. JlaHa IJIOCKOCTH AX + By +Cz+D =0, npuyeM A=C =0,

B-D # 0. 310 o3nauaer:
IUTOCKOCTH MapauieNibHa mIockocTu OXZ
IUTOCKOCTH MapauieNibHa miockoctu Oyz
IUTOCKOCTH IMapauieNibHa rmiockoctu OXy
MJI0CKOCTH MmapasuiesibHa ocu OX
IUTOCKOCTh COBIAJIACT C TUIOCKOCThIO OXZ

6. Jlana miockocts AX + By +Cz+D =0, npuuem B=C =0,

A-D # 0. 5r0 o3nauaer:
TJIOCKOCTH MapasuienbHa miockocta Oyz
MJI0CKOCTH MapajuieabHa miockoctu OXy
MJIOCKOCTH MapajuiesbHa mIockocTr OXZ
MJI0CKOCTH MapauienbHa ocu Oz
MJIOCKOCTh COBITAJIAET C TUIOCKOCTHI0 OYyZ
7. YKaxuTe yCJIOBHE MapauIeIbHOCTH JABYX TUIOCKOCTEH

AX+By+Ciz+D; =0u Ax+B,y+Cyz+D, =0.
A_B G
A, By Gy
AEI.AZ + BlBZ +C1C2 =0
AEI_B].C]. + A2 82C2 - 0
A_B _C _D
A, By Cy Dy
AEI.AZ — B]_Bz + C1C2 =0
8. Ykaxwure ycioBHe NeprEeHIUKYIIPHOCTU JBYX MJIOCKOCTEN
Aﬂ_X‘*‘ Bly+C12+ Dl =0u A2X+ Bzy—l-sz-l- D2 =0.
AEI.AZ + BlBZ +C1C2 =0
A_B_G
A, By Gy
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AI_B]_C1+A282C2 :0
A_B _C D

A, B, C; D,
AEI.AZ — B]_Bz +C1C2 =0
Axn + Byg +Czn+ D
9. ®opmyma 2‘ 0 Yo 0 ‘ 3a/1aeT:

\/ A’ +B? +C?
pacCTOsIHUE OT TOYKHU M (XO; Yos Zo) 70 iockoctu AX + By +Cz+D=0
pacCTOssHME OT Hayajla KOOPAUHAT 10 ILIOCKOCTU Ax + By +Cz+D=0
pacctostaue oT Touku M (XO, yO) no npamoit AX +By+C =0
MOJYJIb BEKTOpaA é(xo — A Yo — B: Lo — C)
pacCTOSIHUE OT TOUKHU M (XO; Yo ZO) JI0 BEKTOpa N (A; B: C)

10.YkaxxuTe ypaBHEHHE INIOCKOCTH B OTPE3KaX.

54_!4_5 :1
a b c

Ax+By+Cz+D=0
A(x=xg)+B(y—Yg)+C(z-2,)=0

X—XO
a

X — Xq

Xo — X1

X3 —X1

11.VkaxuTe 00111€€ YpaBHEHUE TIJIOCKOCTH

Y—Yo
a;
b,
Y—W
Yo— )1
Ys— Y1

Z—ZO

3.3 :O

bs
7—7

Iy — 173

13— 11

Ax+By+Cz+D=0

A(x—Xg)+B(y—Yp)+C(z-20)=0

§+X+E =1

a b c

X—Xo Y—Yo
Ay a,
by b,

Z—1
ds =0

=0
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X=X YY1 -4
Xo—=X1 Yo—Y1 Zp-77=0
X3—X1 Y3—VY1 43— 743

12. YkaxuTe ypaBHEHHE IIOCKOCTH, IPpOXoiieii uepe3 Touky M (XO; Yos ZO)

MEPIIEHAUKYIIAPHO BEKTOPY N (A; B; C)

A(x—xo)+B(y—Yo)+C(z-29)=0
Ax+By+Cz+D=0

X ¥, 24
a C
X=Xo Y—Yo Z-1Zp
Ay a, az [=0
by b, bs
X=X Y=-Y1 -4
Xo—=X Y2—Y1 Zp—7|=0
X3—=X Y3—Y1 43— 14

13. VkaxkuTe ypaBHEHHE [IOCKOCTH, poxosieii gepes Touxy M (XO; Yo, ZO) rna-

pajuIeIbHO BEKTOpaAM é(al; do, 8.3) u 6 (bl’ b2 , b3)

X— XO
a

by

Y—Yo
a,
b,

Z—ZO

dj =0

bs

A(x—xg)+B(y—Yp)+C(z-20)=0
Ax+By+Cz+D=0

X,y z_

a b c

X=X YY1 -7
Xo=X Y2—Y1 2p—7|=0
X3—X1 Ys3—Y1 43— 4

14.YxaxxuTte ypaBHEHHUE MIIOCKOCTH, MPOXOSAIIEH Yepe3 TOUKU

My z) MalXoi¥aiza) Ms(Xg;yaiz3)
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X=X Y=Y1 -7
Xo=X Y2—Y1 Zp—7|=0
X3—=%X Ys—Y1 24374
X=Xo Y=Yo Z—1p
&y a, az [=0
by b, b3

A(x—=x%g)+B(y—Yo)+C(z-29)=0
Ax+By+Cz+D=0

15.1ano: AQX+B1y+Ciz+D; =0u ApX+Boy+Cyz+D, =0.
AEI.AZ + BlBZ +C1C2

\/Af+Bf+C12\/A22+BZZ+C22
KOCHHYC yTIJIa MEXY IJIOCKOCTAMU

KOCHHYC yTJIa MEXIY MPSMBbIMU

KOCHHYC yTJIa MEXIY MPSMOU U IITOCKOCThEO

KOCHHYC YIJIa MKy TIIOCKOCTBIO U OChI0 OX

KOCHHYC yTJIa MEKy TUIOCKOCTBIO U OChIo QY

16.YxaxxuTte 001mye ypaBHEHHS TIPSIMON B IPOCTPAHCTBE.

AX+By+Ciz+D; =0
{A2x+82y+C22+D2:0
X—Xo _Y=Yo_2-12

m n p
X=% _ Y% _72-1

X2=X% Yo=N Z42-4
Ax+By+Cz+D=0
y=kx+Db
17.Yxaxxure KaHOHUYECKHE YPaBHEHUS MPSIMOI B IPOCTPAHCTBE.
X—Xo _Y—Yo_2-12
m n p
{ Ax+Bjy+Ciz+D; =0

A2X+ Bzy+C22+D2 =0

3aaacT:

®opmyna COS@ =
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X=X Y—=Y1 _ ZI-7

Xo=% Yo=Y1 Z—4
Ax+By+Cz+D=0
y=kx+Db
18.Ykaxure ypaBHEHHE MPAMOI B IPOCTPAHCTBE, MPOXOIAIIECH uepe3 TOUKU
M0 y3sz1) Ma(xg;¥2:2)
X=% _ Y% _2-1

X2=X% Y= 242—4

X—Xo _Y—Yo _Z2-7

m n p

AX+By+Ciz+D; =0
{A2x+Bzy+C22+D2:O

Ax+By+Cz+D=0

y=Kkx+Db

19.VkaxwuTe ycnoBue MapaieIbHOCTH JIBYX MPSIMBIX:

X=X _ Y=V _2-4 X=X Y=Y 2727

m N P1 ms N P2
Mm_M_BP
m; N Po

MMy + MmNy + PPy =0
MmNy pg +mMyny pp =0
m N P

mymy —MNy + PPy =0
20.YkaxxuTe ycIoBHE EPIICHANKYIIPHOCTH ABYX MPSMBIX:
X=X _Y=Y1_2-74 . X=Xp _¥Y—=Y¥2_2-17

my M P my N, P2
MMy +MNy + PP =0
Mm_M_BP
my Ny Po

MmNy pg +Myny pp =0
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mimy —mNy + PPy =0

X=Xo _Y¥Y—Yo _Z—-7p
m n p
|Am+Bn+Cp|

\/A2+BZ+C2 \/m2+n2+ p2
CHHYC yTJIa MEXIy IPSIMOW U IIOCKOCTHIO

CHHYC yTJIa MEXIy IPSIMBIMU

CHHYC yTIiIa MEXIy MI0CKOCTSIMU

CHHYC yTJIa MEXIy MpsiMor 1 ochio OX

CHHYC yTJIa MEXay MpsAMoit u ockio Oy

X—=Xo _¥Y~—Yo _2-12p
m n p
PECCKAOTCA TOrJa U TOJIBKO TOr'1a, KOoraa

Am+Bn+Cp =0
Am+Bn+Cp=0
AXy+Byg+Czp+D=0

Am+Bn+Cp =0
{Axo+By0+Czo+D:O
{ Am+Bn+Cp=0

21.Jlano: AX + By +Cz+D=0 =u . ®opmyna

sin Q= 3a1a€T:

22 Ilpsmas u miockocts AX +BY+CzZ + D =0 ne-

AXg+Byg+Czp+D =0
X=Xo _¥Y—Yo_Z—1
23.I1psmas = = MPUHAJIECKUT TIOCKOCTH
m n P

AX + By+CZ + D =0 rorna u ronexo Torna, xorma
Am+Bn+Cp =0
AXO+By0+CZO+D:O
Am+Bn+Cp =0
Am+Bn+Cp=0
A)(0+By0+CZO+D=O
Am+Bn+Cp=0
AXg+Byg +Czp+D %0
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X—=Xo _¥Y=Yo _2-12p
m n p

AX + By +Cz+D= O, HO HE NMPUHAIJIEKUT €1, TOTJa U TOJBKO TOTAa, KOraa

24 I1psmas napajijiesibHa MIOCKOCTH

Am+Bn+Cp=0

| AXg+Byg+Czp+D =0
([ Am+Bn+Cp=0

| Axg+Byg +Czy +D =0
Am+Bn+Cp =0
Am+Bn+Cp=0
AXg+Byg+Czp+ D=0

25.Jlana npsivast Ha miockocTi: AX + By +C =0, mpuuem A=0,B-C #0.

9TO 03HAYaEeT, UToO:
npsiMasi mapaysenbHa ocu OX
npsMas napamienstia ocu Oy
npsMasi IPOXOIUT Yepe3 Havuajao KOOpAUHAT
npsiMasi COBMazaet ¢ ocbio OX
npsiMasi cCoBnazaer ¢ ocbio Oy

26.Jlana npsivast Ha iockocti: AX + By +C =0, upuuem B=0, A-C #0.

DTO 03HAYaET, UToO:
npsiMasi mapaensaa ocu Oy
npsiMasi mapayenbHa ocu OX
npsiMasi IPOXOJIUT Yepe3 Ha4aja0 KOOpAUHAT
npsiMasi COBIaaaeT ¢ ocbio OX
npsimasi CoBIaaaeT ¢ ocbio Oy

27.Jlana npsivast Ha miockocti: AX + By +C=0,mpmuem C =0, A-B#0.

9TO 03HAYaEeT, UTo:
npsMast TPOXOIUT Yepe3 Havuallo KOOPANHAT
npsiMasi mapaensaa ocu Oy
npsimas napauienbHa ocu OX
npsiMasi COBNazaeT ¢ ochio OX
npsiMasi cCoBnazaet ¢ ocbio Oy

28.Jlana npsivast Ha iockocTi: AX + By +C =0, upuuem A=C=0,B=0.

DTO 03HAYaET, UTO:
npsiMasi COBNaaaeT ¢ ochio OX
npsAMast TPOXOINUT Yepe3 Hayaslo KOOpIUHAT
npsiMas napayuienabHa ocu Oy
npsmas napauienbHa ocu OX
npsiMasi CoBnazaet ¢ ochio Oy
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29.Jlana npsimas Ha mockoctr: AX + BY + C =0, npuuem B=C =0,

A # 0. 310 o3nauaer, uro:
npsiMasi coBmazgaet ¢ ocbto Oy
npsiMasi coBmazaet ¢ ocbio OX
npsiMasi IPOXOIUT Yepe3 Hauaao KOOPAHHAT
npsiMasi napauiensia ocu Oy
npsmas napauieiabHa ocu OX
30.YkaxkuTe ycioBUE MapauieIbHOCTH ABYX MPSMBIX Ha MIOCKOCTH:

AX+By+C; =0u Ax+B,y+C, =0.
A_B

A B,
AAy+BBy =0
A_B_G
A, By Gy
ﬁ'Fi:O
A, B

A B G,
A, By G,

31.YkaxuTte yciaoBUe NEPICHIUKYIIPHOCTH JBYX MPSMBIX HA TNIOCKOCTH:

A]_X-i- Bly+C1 =0mu A2X+ Bzy+C2 =0.

A A +BBy, =0
A_B

Ay By
A_B G
A, By G,
ﬁ+izo
A, By
AII._*_Bl_i_Cl:O
A, By Gy

32.YkaxuTe ypaBHEHUE MIPSAMOI C yIIIOBbIM KO3 PULIiEeHTOM
y=KXx+Db
Ax+By+C=0
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54_!:1

a b

X=% _ Y%
Xo=X Yo— Y1
AX+By+C

~0
++ A% +B?

33.YkaxuTe ypaBHEHHUE MPSMOI Ha MIIOCKOCTH B OTPE3Kax

§+X:1
a b
y=Kkx+Db

Ax+By+C=0
X=X _ Y= ¥

Xo—=X Yo— V1
Ax+By+C 0

+ A% +B?

34.Ykaxurte o0111ee ypaBHEHHE MTPSMOM Ha MITOCKOCTH

Ax+By+C=0

d_‘AXO+ByO+C‘

35.dopmyna = 3a/1aeT:

\J A% +B?
paccTostaue oT Touku [V (XO; yO) no mpamoit AX+By+C =0
pacCTOSIHUAE OT Havayia KOOPAWHAT 10 MPSMOU AX + By +C=0
paCCTOSIHUE OT TOYKHU M (XO, Yo ZO) 1o iockoctn AX + By +Cz+D=0
MOJyJIb BEKTOpa é:(XO — A Yo — B)
paccTostaue ot Touku M (XO, yO) 710 BEKTOpa N (A; B)
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Xy_:1,

36.KpuBasi, ypaBHeHHE KOTOPOW UMEET BU/T — + > , 34/1a€T:
b

al#|b

DILTUTIC

rumnepooia

napabosa

OKPYXHOCTh

napy napauieIbHBIX TPSIMBIX
X 2 y 2

37.KpuBas, ypaBHEHUE KOTOPOW UMEET BH/]T S T, = 1, zanaer:
a® b

rumnepooia

DILTUTIC

napabona

OKPYKHOCTh

napy napauieIbHbIX MPSIMBIX

38.KpuBasi, ypaBHEHHE KOTOPOW UMEET BU/T y2 =2 P X, 3anaer:

napabona
runepOosa
DILTUTIC
OKPYKHOCTh

rapy napajuieIbHbIX MPSAMBIX
2 2

X
39.KpuBasi, ypaBHeHHE KOTOPOW UMEET BU/]T — + y—2 =1, ‘ a ‘ = ‘ b
a~ b

, 3a71a€T:

OKPY>KHOCTh
DILTUTIC

runepoosa

napabona

napy napauieIbHbIX TPSIMBIX

40. Fl u F2 — (okychl autHIICa, & —00bIIast MOJIyOoCh, b — Manas moxyock. [Ipo-
M3BOJIbHAA TOUKa M, mpuHaaexaias 3JUIUICY, YAOBIETBOPSET YCIOBUIO:

FM +F,M =2a

'FM -F,M |=2a

FM +F,M =2b

[FM -F,M [=2b

FM +F,M =2(a+b)

41. Fl U F2 — (hokychl THIIEPOOITBI, & —ICHCTBUTENbHAS TIOTYOCh, D — MHUMAS TI0-

ayocsk. [IpousBonbHas Touka M, npuHajuiexkainas runep0osie, ya0BIeTBOPSIET
YCIIOBHIO:

35



'FM —F,M |=2a

FM +F,M =2a

M +F,M =2b

'FM —F,M [=2b

FM +F,M =2(a+b)

42. Fl (— C, 0) u FZ( C, O) — (OoKyCBI TUTIEPOOJIBI, & —EHCTBUTEIBHAS TTOJIYOCh,

b — MHMMas TOJTyOCh. YKaXHTE YTBEPKICHHUE, KOTOPOE I THIIEPOOJIBI HEBEP-
HO:

b2 = 52 _ (2
‘FlM—FzM ‘:Za
b2 = c2 _ 52
e>1

C
E=—

a

43. Fl (— C, 0) u F2( C, O) — (OKyCHI dIUTHIICA, 8 —ACHCTBUTEIILHAS MTOIYyOCh, b —
MaJias oJIyoCh. YKaXUTe YTBEPKICHUE, KOTOPOE JUIsl SJUIUIICA HEBEPHO:

b =c?—a’

02 =2 _¢2
F]_M + F2M =2a
0<e<l

E=—
a

X 2 y 2 7 2
44.T1loBepXHOCTb, ypaBHEHUE KOTOPOW UMEET BU]L 5 + 5 + 5
b® ¢

a

=1, sanaer:

AILTUTICOUT
OJTHOTIOJIOCTHBIN THIIEpOOTIOnT
JIBYTIOJOCTHBINA TUIEpOOIOnT
IUTUTITUYECKUAN TTapaboIon 1
runepOoIMYecKuil mapadosiona

X Z
b A
2 2 2

45.1ToBepXHOCTh, ypaBHEHUE KOTOPOIl UMEET BU]L =1, zagaer:
d

OJTHOTIOJIOCTHBIN TUTIEPOOTIONT

AIUTATICOU]T

JIBYTIOJIOCTHBIN TUTIEPOOITION]T

AIUIMNTHICCKUHN mapadoIou
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runepooIndecKuil mapadonona
X y Z

2+b2_cz

= —1, 3aacT:

46.1ToBepXHOCTH, ypaBHEHHE KOTOPOU UMEET BH]I
a
JIBYTIOJIOCTHBIN TUNEpOOIOn]T
OJTHOTIONIOCTHBIN THIIEPOOTIOUT
AILTUTICOUT
AIUIUNTUYECKUN mapadboaouna
rUnepooInIecKuil mapadonons
U x>y
47.TToBepXHOCTh, ypaBHEHHE KOTOPOW UMEET BH/]I — + = Z, 3aj7aer:
a~ b
IUTUTITUYECKUAN TTapaboIon T
JIBYTIOJIOCTHBIA rUNEpO0IOnT
OJTHOTIOJIOCTHBIN THIIEPOOTIONT
AIITUTICOUT

runepOoIMYecKril mapabdosiona

X2 2

48.11oBepXHOCTb, ypaBHEHUE KOTOPOW UMEET BUJL 5T, = Z, 3a/aer:
a~ b

runepOoIMYecKril mapadosiona

AIUIUNTUYECKUN mapadoaons

JIBYTIIOJIOCTHBIA rUNEpO0IOnT

OJIHOTIOJIOCTHBIN TUNepOO0IOnT

DIITUTICOUT

49.TloBepxXHOCTh, YpaBHEHHE KOTOPOH UMEET BUJT + — =0, sanaer:

KOHYC

AIUIUNTUYECKUN napadboona
JBYTIOJIOCTHBIA rUnepO0I0u
OJTHOTIOJIOCTHBIN TUNepOO0IOnT
DIITUTICOUT

50./laHbl TOYKH A(l;3;—2) u B(7;—4;4). 3anucaTh ypaBHEHHUE MIIOCKOCTH,
npoxosiel yepe3 Touky B nepnennukynsipHo otpe3ky AB.

6X—-7y+62-94=0

X+y+z—-7=0

6X+5y+52-42=0

6X+7y+6z—-42=0

6X—-7y—7z—-42=0

51.Haiitu paccrosaue mexy miockoctamu 11X —2Y —10Z2+15=0nu
11x-2y-10z-45=0.
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4
3

30
60
15

52.BpI4uciIuTh Yoo () Mexay IIOCKOCTIMU 6X+ 2 y— 42+17=0=n
Ox+3y—-6z-4=0.

¢ =0°
_r
6
_7
=
_7
=3
_Z
2

53.3anmcaTh ypaBHEHHE INIOCKOCTH, MPOXOISIICH Yepe3 Hayalio KOOPAUHAT U Ye-
pes rouxu A(3;-2;1) u B(1;4:0).

4x—-y-14z2=0

X+y—-z=0

4x—-y+152=0

2X—y+3z2=0

X+2y+3z=0

54.3anmcaTh ypaBHEHHE INIOCKOCTH, 3Has, YTO TOUKA A(3;—6;2) CITY>KUT OCHO-

BaHHUCM IICPIICHAUKYJIAPA, OIIYIICHHOI'O M3 Ha4YalJla KOOPpAHWHAT Ha 3Ty IIJIOC-
KOCTb.

3X—06y+2z2-49=0

X+y+z+1=0

X—y+2z-13=0

3X+y—-z-1=0

2Xx+y+z2—-2=0

55.3ammcaTh ypaBHEHHE IIIOCKOCTH, Ipoxosieil uepe3 Touky M (2;1;0) rnapai-
JIETTEHO BEKTOPaM éi(l;l;l) ub (— 1;0;1).

X—2y+z=0

2X—-4y+2=0

3Xx—6y+z=0
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4x-8y+z=0

o5x—-10y+z=0

56.11Ipu KakoMm 3HaYCHUH A YI'OJI MEXKY INIOCKOCTIMU AX+ Yy +1=0u
Yy —Z+1=0 cocrasser 60°?

A=+%1
A=0
A=2
A=-2
A =13

57.CocTaBUTh YpaBHEHHE IJIOCKOCTH, MMPOXOSAIICH Yepe3 TOUKyY A(l, 2;3) nep-
neHauKyssipao ocu Oz.

Z=3

X+y+z-6=0

y+z-5=0

X+32-10=0

Xx—-32+8=0

58.CocTaBuTh YypaBHEHHE IJIOCKOCTH, MMPOXOSAIICH Yepe3 TOUKY A(l, 2;3) rnapan-
JIeNIbHO IT10cKocTH OXZ.

y=2

(x-1)+(y-2)+(z—-3)=0

X+2y+3z2=0

2X+y+z—-7=0

X+y—-z2=0

59. IIpu kaxom 3navennn A mmockoctn 3X+8Y —132 =0 u
X—2 y— AZ = 0 neprenaukymspaor?

A=1

A=0

A=2

A=-1

A=-2

60.IIpu kakoMm 3HaueHnn A miockocts A X + 3y —57 +1= 0 6yner napan-
Xx-1 y+2 z

JeIbHA MPSAMOU = =7
3 1

A=-1

A=3

A=2

A=1
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A=4
61.ITpu kakux 3Hauennsx A n B mrockocts A X+ By +62 — 7 =0 nepnennu-
X—2 _y+5 _z+1,

KYJISIpHA IPAMOU

-4 3
A=4, B=-8
A=2 B=4
A=1 B=-3
A=-4, B=4
A=2 B=2

62.Halitiu cyMMy KOOpAMHAT TOYKH TIepeceUeHUs! MpsIMOit
x-12 y-9 z-1
4 3

u miockoctn 3X+95y—2—-2=0.

63.3amucarh ypaBHEHHE TUIOCKOCTH, MMPOXOJISIIEH Yepe3 Ha4ajao KOOpAWHAT Iep-

X+2 y-3 z-1

MEHIUKYJIIPHO K NPSIMOMN

5 -2
4x+5y—-2z=0
2Xx—-3y—-z=0
X+y—-z=0
4x—-5y+2z=0
4x+5y+22=0

x-1 y-2 z+3
0

P: Y+ 2 = 0. Onpenennts B3anMHOE pacIoNokeHue npsamoii L, Toukn A u

64.3agans! psmas L: , TOUYKa (3;—2;1) 1 TJIOCKOCTh

mIockoctu P.

L//P, AeP
L//P, AelL
LLP, AeP
LLP, AelL

L u P nepecexarorcau A& P, L
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65.3anMcaTh KAHOHMYECKHUE YPAaBHEHUS MPSIMON, IPOXOASIIEH Yepe3 TOUKY
2X+Yy+2z-1=0
M (l, —2;3) MapAJUICIIBHO NPSIMOU .
3X-y+z-1=0
x-1 y+2 z-3

3 4 -5
x-1 y+2 z-3
3 -4 -5
x-1 y+2 z-3
3 4 5
x-1 y+2 z-3
-3 4 -5
x-1 y-2 z-3
3 -4 -5

X—-2 y-2 7-2

66.Hai
alTH yron (0 Mexay NpsMbIMU 1 5 3 u
X+2 y+2 7+2
—2 3 1
_7
Y73
¢=0°
_7
"6
T
Y7
_7
Y72
3x—4y—-2z=0
67.0npenenuTb KOCUHYC yria MEXIy ABYMs MPSIMbIMU
2X+y—-27=0

4Xx+y—-6z-2=0
y—3z+2=0

(O _%
Y= 195
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COS —1
"73
COS@p = g
YT
COS@p = §
"7
COS@ = 1
Y74
68.3amnmcarh ypaBHEHHE IIOCKOCTH, IpoXo e yepes Touky M (3;1— 2) U Je-
X-4 y+3 2z
€3 IPSMYIO = =—.
pe3 npsamy 5 5 1
8x—-9y—-22z2-59 =0
2X+Yy+2-5=0
/X-14y+z-5=0
3X+y—-z-12=0

X+y+z-2=0
69.3ammcath ypaBHEHUE TNIOCKOCTH, IPOXOSIIEH Yepe3 MPsMYIo
X—=2 y-3 z+1
S 1
X+4y—-3z+7=0.
11x-17y-19z+10=0
11x-17/y+19z2+48=0
11x+17y-19z+100 =0
11x+17y+192-96=0
11x+17y+192-98=0
70.3anucaTh ypaBHEHHE IUIOCKOCTH, MPOXOIAIICH Yepe3 MpaMyo
Xx-3 y+4 -2 _X+5 y-2 z-1
= = ¥ TIapaJuIeNIbHO MPSIMOI = = :
2 1 -3 4 7 2
23x—-16y+10z-153=0
22X+16y+10z2-153 =0
21x—-16y+10z-153 =0
20x+16y+10z7-153 =0
19x+16y+10z-153=0

MEPIEHIUKYIISIPHO K INIOCKOCTH
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71.3anucaTh ypaBHEHHE IIIOCKOCTH, Ipoxosmeii uepes Touky M (1,1, —1) u
TepreHIUKYISPHOM K IIOCKOCTAM 2 X — y+5zZ+ 3=0umu
X+3y—-z—-7=0,

2x—y—-2-2=0

X+y+z-1=0

2Xx+y+z2—-2=0

X+2y+z-2=0

X—-y—-z-1=0

72.Tpu kakoM 3HaueHnn A miockocts 4X — 3y + AZ +1 =0 6yzer napaxn-

Xx—3z2-1=0

?
y—2z+2=0

JIeJIbHA TIPSAMOU {

73.Bbruncinuts 00beM NUpaMU/bl, OTPAHUUYEHHOH MJI0CKOCTBIO
3X—Y+92 -9 =0 u xoopauHaTHEIME MI0CKOCTAM.

V=45
V=4
V =35
V =3
V=25

74.Haiit cymMMy KOOpJMHAT TOYKH MEPECEUEHUS TPEX TIIOCKOCTEH

X+y—-z=0, 2x-y+z-3=0, x—-y-2z+1=0.

OOk wiN

75.Haiitu paccrosuue ot Toukn M (4;—2) mo mpsimoii 8X —15 y -11=0.
3
4
5
1
2
7

6.3anucath ypaBHEHUE TIEPIICHIUKYJIISPA, OMYIIIEHHOTO U3 Havajla KOOpJIMHAT Ha

MPSMYIO 6x+5y—19 =0.
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5x—-6y=0

5x+6y=0
6x—-5y =0
6x+5y =0
5x—-6y—-19=0

77.Haiitu cymMMy 3Ha4YeHUM mapaMeTpa A , IpU KOTOPBIX IIPSIMbIC
3Ax—-8y+13=0mu (/1 +1)X — 24 Y —21 =0 oxaxyrcs mapamiens-
HBIMHU.

4/3

2

1

5/3

3

78.Haiitu cymMy 3HaueHU# apameTpa ﬂ,, IIpHU KOTOPBIX MPSIMbIC
(3A+2)x+(1-41)y+8=0u (54-2)x+(A+4)y—7 =0 oxa-

KYTCSI IEPIICHTUKYIISIPHBIMH.

O b~ owpN -

79.3anmcaTh ypaBHEHHE MEPIEHANKYIAPa, OMyIIeHHOro 13 Touku M (— 5;2) Ha
npsamyto 4X — y+3 =0.

X+4y—-3=0

X—4y+13=0

4x-y+22=0

4x+y+18=0

X+3y—-1=0

80.3ammcath ypaBHeHHe IPsMOii, mpoxosimeit Touky M (2;—1) napasuiesibHO

npsimoit 4X — 7y +12 =0,

4x—-7y—-15=0
4x+7y-1=0
IXx—4y-18=0
/x+4y-10=0
X+3y+1=0

81.3anucars ypaBHEHHE IPAMOM, IPOXOAAIIEH TOUKY IIEPECEUEHUS TPSIMBIX
IX—=Yy+3=0, 3X+5Y—4 =0 uuepes Touxy M (2;—1).
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25X+29y—-21=0

X+y-1=0
2X—y—-5=0
22x+41y—-3=0
10x+19y-1=0

82.HaiiTu rmuiomanp TpeyroyibHUKa, 3aKJI0UYEHHOTO MEXKIY OCAIMH KOOPIUHAT U
npsimoit X+2Y—6=0.

9

18

4,5

12

15

83.Haiitu paccrosuue mexny npsameivu X —4Y +10=0u
6x—-8y+15=0.

0,5

1

1,5

2

2,5

84.3anucath ypaBHEHHUE MPSAMON, CHMMETPUYHON MIPSIMOI 3X—2 y+ 1=0 or-

HocuteasHo Touku M (5;1).

3X—-2y-27=0
3x—2y—-26=0
3Xx-2y—-25=0
3x—2y—-24=0
3x-2y-23=0

85.1an Tpeyromsauk ABC: A(1;2), B(3;7), C(5;—13). Haiitu nyiuny nep-
MIeHIUKYJIApa, OMYIIICHHOTO 13 BEPIIMHBLI B Ha MeauaHy, IPOBEACHHYIO U3 BEp-
IIUHBI 4.

25/~/34
23/:17
20/~/13
27//33
12/J7

86.3anmcaTh ypaBHEHHUs TIPSAMBIX, TPOXOAIIMX Yepe3 Touky M (— 4;5) 1oJ yr-
nom 45° k npamoii Y = 7X+8.
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4x+3y+1=0, 3x—-4y+32=0
2X+Yy+3=0, x-2y+14=0
X+2y—-6=0, 2x-y+13=0
2Xx+3y—7=0, 3x—-2y+22=0
X+4y-16=0, 4x-y+21=0
87.Jlana npsivas: 12X + oy — 52 = 0. Haiiti ypaBHeHUs IPAMbIX, MApaLICITh-
HOM JAHHOM M OTCTOSIIIEN OT HEE HA PACCTOSIHUE d=2.
12X+5y—26=0, 12x+5y—78=0
12x+5y—-50=0, 12x+5y—-54=0
12x+5y—-40=0, 12x+5y—-64=0
12X+5y—32=0, 12Xx+5y—72=0
12x+5y—-42=0, 12x+5y—-62=0

88./laHbl ypaBHEHHUS IBYX CMEXHBIX CTOPOH IapajulesorpaMma:
X—Y—-1=0, X—2Y =0 urouxa nepeceuenns ero nuaronaneit

M (3' l) 3anucarh ypaBHEHUS ABYX JIPYTHX CTOPOH MapajuiesorpaMmma.

X—y—7=0, x-2y-10=0
X—y—-6=0, x-2y-9=0
X—y—-5=0, x-2y-8=0
X—y—4=0, x-2y-7=0
X—y—-3=0, x-2y—-6=0

89./laHbI 1BE BEpIIMHBI TPEYTOJIbHUKA: A(Z;—B), B(5;1), YPaBHEHUE CTOPOHBI

BC: X+ 2y — 7 =0 u mexuanst AM: 5X — Y —13 = 0. Cocrasurs ypasne-
HUE BBICOTHI, OIYIIEHHON 13 BepinHbl C Ha cTopony AB.

3Xx+4y-15=0

3Xx+4y-14=0

3X+4y-13=0

3Xx+4y-12=0

3X+4y-11=0

90.Omnpenenuth Npu KaKuX 3HAYCHUSIX A Yroa MEXAy NpSIMbIMU
2X—|—/1y—10 =0u 2x—3y+ 6=0 Oynet paBeH 45°.

A=-04 A=10

A=5 A=-2

A=20 A1=-08

A=25 A=-1
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A=125 A=-05

2 2
Xy
91.VYpaBHeHUs aCUMNTOT TUNIEPOOJTBI —— — E =1 wumeror Bun;
3)
=t—X
4 3
3
=+ X
y 5
9
=+ —X
y 25
25
=+
y 9
3
=+ x
y 4
92.HalTu SKCIIEHTPUCUTET dJUTHIICA :|.6X2 +25 y2 =400,
£=23/5
e=4/5
e=3/4
e=3/7
£=2/3

93.JleiicTBuTenpHas monyock rumepoonst & = 4, sxcuenrpucurer £ =1,25. Co-
CTaBUTh KAHOHUYECKOE YPaBHEHHUE TUIIEPOOJIBI.

R
16 9
22
16 25
22
16 8
2 y2
16 236
22
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94 HanucaTh KaHOHUYECKOE YpaBHEHUE THIIEPOOJIbI, €CIU MOTy()OKaIbHOE paccTo-

3
saue C = 3, a DKCIICHTPUCUTET & = —.
2 2
Xyt
4 5
2 2
Xyt
4 1
2 2
Xyt
5 4
2 2
Xyt
4 6
2 2
Xy,
3 4

95.HanucaTh KaHOHUYECKOE YPaBHEHHE THIIEPOOJIBI, €CITU IKCIEHTPUCUTET & = —

8

Y PaCCTOSTHUE MEXKIY JUPEKTPUCAMU PABHO — .

2 2
X
X Y 4
4 5
2 2
X
XY
4 1
2 2
X
Xy
5 4
2 2
X
Xy
4 6
X2 y2 -
3 4
96.Hanucarh KaHOHMYECKOE YpaBHEHHUE AILIUIICA, €CIIH MOy ()OKAIBHOE PacCcTOsI-

3

are C = 3, a 9KCIIEHTpUCHTET € = —.

48



97.Hamucath KaHOHHYECKOE YPaBHEHHE dIUTHIICA, eClii Maias oixyocs D =5, a

. 12
AKCIIEHTPUCUTET & = —.
HCHTP 13
Xy
169 25
2
Xy
144 25
2
L A
13 3)
X_ y?_
100 25
2 2
LS
64 25
98.Hanucatrh KaHOHUYECKOE YPaBHEHUE AJUIUTICA, €CIIU YKCHEHTPUCUTET & = E u

pAacCTOSHUE MEXIY TUPEKTPUCAMU PABHO 32.

2 2
X
L

64 48

2 2
X
Xy

48 64
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Xt y?
8 43
Xzyz
1625
Xzyz
2516

2.5 PacuetHo-rpaduueckas pabora

3ajaHue mpeIHa3HAYeHO JJIS CUCTEMATU3allMM U 3aKperuieHus 3HaHui oOyda-
IOLMXCS IO OCHOBHBIM pa3jiesiaM JUCUUIUINHBI «JInHeiHas anreopay.

PT'P BxiitogyaeT B ce0s BBINOJIHEHUE CICAYIOMINX 3aJJaHU: BEIYUCIICHUE OIpee-
auTenen 4-ro nopsijaka, HaxoXAeHUe oOpaTHOM MaTpUIIBI METOJOM MPUCOETUHEHHON
MaTpHUIbl U1 METOJOM 3JEMEHTApPHBIX MPeoOpa30BAHMM, HAXOXKIACHHUS MPOU3BEICHUS
MaTpHL], BEIYMCIICHHE PAHra MaTpPHULl, PELIEHUE CHCTEM JIMHEHHBIX YpaBHEHHUH METO-
nom Kpamepa u meronom ["aycca, perieHrue MaTpUYHbIX YpaBHEHUM.

OcHosHble Kpumepuu OYeHKU pacuemHo-2papuueckou pabomol.:

— CTEIMEeHb COOTBETCTBHUS pabOTHI TPEOOBAHUSIM, U3JIOKCHHBIM B METOAMYCCKUX
PEKOMEHIAITUSAX TI0 BBITIOJIHEHUIO pacueTHO-TpaduuecKkoil paboThI;

— Ka4eCTBO M TPABWJIHBHOCTH BBIMOJHEHHBIX PAcYeTOB M CHOPMYITHPOBAHHBIX
BBIBOJIOB;

— COJIep’)KaHME U KA4eCTBO OTBETOB Ha BOIMPOCHI, TOCTABJICHHBIC MPEINOaaBaTe-
JIEM B XOJI€ 3aIlIUThI paCYeTHO-TpaPUIeCcKoi paboTHI;

— Ka4yecTBO 0(OpMIICHHUS paOOTHI.

OueHuBaemMbIe yMe- KomanuectBo
Kpurepuu onieHnBanus
HUA OaJuI0B
OtHomenue k pabote | Bee maTepuansl mpeacTaBieHbl B YKa3aHHBIA CPOK, HE 1-4
TpeOYIOT TOMOJHUTEILHOTO BPEMEHHU Ha 3aBepIleHUEe U
0paboTKy
B oTBeneHHOe 1151 paOOTHI BpeMs He YIOXKUIcs, paboTa B 0

CpPOK He cliaHa. Bee neiicTBuUs 00yuaromerocsi IOKa3bIBalOT
Ha ero MoJiHoe Oe3pasnuyue K padbore.

CnocoOHOCTh BBINOJ- | JIeMOHCTpUPYET YMEHHUS BBINOJIHATH MaTeMaTUYecKue 1-4
HSTh BBIUUCIICHUS BbIUKCIEHUS] MOXET COCTaBIsATh U peanu30BaTh alro-
PUTM pElIeHUs 110 UCXOIHBIM JaHHBIM. YeTKO BBINOIHSET
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BBIYHCIICHUA

He criocoGen ncnonb30BaTh qaxe mpocTeiime apudme- 0
TUYECKUE JICHCTBHS IS TOTYYCHUST KOHKPETHOTO Pe-
3ynbTaTa. boJbIIoe Yicio OmuO0K B BEIYHCICHHUSIX
YMeHue ucronb3o- be3 nonoaHUTENbHBIX TOSCHEHUH (YKa3aHUI) UCIIOJIB3Y- 1-4
BaTh MMOJIYUYCHHBIC pa- | €T HABBIKK U YMEHHUSI, TOJYyYCHHBIC TPHU U3YUCHHUH I C-
Hee 3HAHUS M HAaBBIKM | IUIUTMHBI JIMHEHHAs anreOpa
JUISL peUIeHUs] KOH-
KPETHBIX 337124 He crioco0OeH ucoib30BaTh 3HAHUS M3 OHOTO pas3zeiia 0
IPY PELICHUH 33/1a4 Pa3AeoB CMEKHBIX TUCIHUILIHH
Odopmnenue padotsl | Bce marepuansl, pacdeTsl, TOCTPOSHUS 0OPMIICHBI CO- 1-4
IJIACHO TPUHSATHIM TPeOOBaHUAM U IEMOHCTPUPYIOT Tpe-
OyeMbIii TpoeccuoHaNN3M.
Pabora oopmiieHa B BeIcIIEH cTeneHN HeOpexHO. Jle- 0
MOHCTPUPYEMbIE BBIYHCICHUS U TIOCTPOCHUS TIPOCTO HE
MOTYT HE IPUBECTH K JIOTIOJIHUTEILHBIM OIIHOKaM
YMenue orBeyath Ha | [')paMOTHO OTBeUaeT Ha MOCTABJIEHHBIE BOIIPOCHL, 000C- 1-4
BOTIPOCHI, JA€TIaTh BbI- | HOBBIBACT ACWCTBUS, HCIOIB3YS MPOPECCHOHATBHYIO
BOJIBI, TIOJIB30BATHCS | JIGKCHKY. MOKeT 000CHOBATh CBOIO TOUKY IO IIpodiIeme.
npoeCCUOHATBHON 1 | YEeTKO BUIUT LIENb U PE3yJIbTar.
oOr11Iel JISKCUKOH MpH
cpaue (3ampTe) [Toka3pIBaeT HE3HAHUE MPEIMETA IPU OTBETE HA BOTIPO- 0
CBbI, HU3KHI UHTEJIEKT, Y3KUH KPYro30p, OrpaHUYCHHBII
CIIOBapHbI 3amac. YeTko BhIpaskeHHasi HEYBEPEHHOCTD B
OTBETax M JICHCTBUSX.
HUTOI'O: 0-20
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3. OneHoYHbIE CPeCTBA IJIsl NPOBEACHHUA IPOMEKYTOYHOT0 KOHTPOJIS

(mpoMeKYyTOYHOM aTTEeCTALMHU)

Cemectp | Bun nmpomexy- Buna KOHTPOIBHOTO MEPONIPUATHUS bambHble
TOYHOU aTTecTa- OLICHKU
UK
1 Dk3amMeH TecToBbIe 3a1aHUs 0-20
Bomnpocsl k 3auety 0-30

3.1. TecTOoBBIC 3aJaHUA

TecToBbIe 3aJaHusA HpOMG)K}’TO‘-IHOﬁ aTTeCTallii IIPCACTABJIAIOT cobOoit COBOKYII-
HOCTBb TCCTOBBIX BOIIPOCOB TCKYIICI'O KOHTPOJIA.

3.2 KomIuiekcHoe 3aianue (OHIeT JJIsi IK3aMeHa)

bunetsl 3aueTa paBHOLIEHHBI 110 TPYAHOCTH, OJUHAKOBBI 110 CTPYKTYpE, Napali-
JICJIbHBI TI0 PACIIONIOKEHUIO 3a/1aHuii. B Ounete aBa Bompoca.

3.2.1 Borpochl Ha 3aueTe/IK3aMeHe (IK3aMeHAIMOHHbIE BOIPOCHI)

1. Onpenenenue Matpuilpl. PasHOBUAHOCTH MaTpuill (NPSMOYTOJIbHAs, KBajpaTHas,
MaTpulla CTpOKa, MaTpHIla CTOJIOEL, TpeyroabHasl, TuaroHajabHas, eIUHIYHAs).
2. Anrebpa Marpuil (paBEHCTBO MaTpPHWIl, CYMMa MAaTpHIl, YMHOKCHHE MaTpPHIIBI Ha
YUCI0, YMHOXKEHHE MaTpull, TpaHCIOHWpoBaHue MmaTpull). OCHOBHbBIC CBOMCTBA
omnepanui HaJ MaTpULIAMH.
3. Ompenenurenu N _, mopsaaka: (MOHATUS dJIEMEHTA, TJaBHas JUaroHallb, MOOOYHAs
JMaroHaiab, MUHOD, alireOpandeckoe JonojHeHue). CBOWCTBA ONPEIeIUTEIICH.
4. TlepecranoBku. luBepcuu B mepecTaHoBKe. YETHOCTh M HEUETHOCTh MEPECTAHOB-
k. HenmocpeacTBeHHOE pa3iioKEHUE OMPEACTUTENS YEPE3 €ro SJIEMEHTBHI.
5. OOpatnas matpuia. CBONCTBO NpHUCcOeTUHEHHON MaTpuilbl. HeoOxonumoe u jmo-
CTaTOYHOE YCJIOBHE CYIIIECTBOBAHUSI OOPATHON MaTPHIIHI.
6. Cucrtema N TUHEHHBIX YpaBHEHUHN ¢ N HEM3BECTHBHIMU (COBMECTHAsI U HECOBMECTHAs
CUCTEMBI, OTIPE/ICJICHHAs U HeolpeAeseHHas cuctemsl). Teopema Kpamepa.
Panr matpunpl. JInHeliHas 3aBUCUMOCTD M HE3aBUCUMOCTD CTOJIOIIOB (CTPOK).
Teopema o panre Matpuiibl (0 6a3MCHOM MHHOPE).
Teopema Kponekepa-Kanemnu. OnHopoaHas cuctema JMHEWHBIX YpPaBHEHUM.
VYcnoBue cyniecTBOBaHUS HEHYJIEBOTO PELICHUS.
10.Pemenue cuctem JIMHEWHBIX ypaBHEHUH MeToaoM [aycca: a) paHr MaTpHIlbl CH-
CTEMBI PaBEH YUCJIY HEM3BECTHBIX; 0) paHT MaTpPHIbl CUCTEMbI MEHBIIIC YUCIIa He-
W3BECTHBIX.
11.Matpuria nuHelHOTO orepaTopa. [Ipeobpa3zoBanre MaTpHIIBl JIMHEHHOTO OMEPaTO-
pa npu 3ameHe 6a3uca.
12.CobcTBEeHHBIE BEKTOPHI M COOCTBEHHBIC 3HAYCHHS JTUHEHHOro omepartopa. IIpuBe-

JICHUE MATPHULIBI JIMHEWHOTO ONEPaTOpa K AMaroHaJIbHOMY BUIY.
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13. XapakTepuCTUUECKU MHOTOUYIEH JUHEHHOro omepatopa. O KOpHIX XapaKTepu-
CTUYECKOT0 MHOTOWJIEHA JUHEHHOr0 OIepaTopa.

14. CBolicTBa COOCTBEHHBIX BEKTOPOB C OJIMHAKOBBIMH M PA3JIMUYHBIMU COOCTBEHHBIMHU
3HAYCHUSIMH.

15.®opmyna nuHeriHOro (yHKIMOHANa. Matpuna OwinHeHoW (opmbl. MaTpura
CUMMETPUYHON OUITMHEHHOU (POPMBL.

16.I1peoOpazoBanmre MaTpullbl OMIMHEHHONH (PopMbl Mpu 3aMeHe Oa3uca. EnuHCTBEH-
HOCTh CUMMETPUYHON OMIHMHENHON (HOpMBI, MOPOXKIAONIEH KBaAPaTUUHYIO (Pop-
My.

17.Kputepuit CuibBecTpa MOJIOKHUTEIBHON OINPEACIICHHOCTH KBaJIpPAaTHUYHON (POPMBI.
3aK0H MHEPIHH 711 KBaIPATUIHBIX (POPM.

18.0OcHoBHBIE ONIpeACIICHNs] BEKTOPHON aareOphl.

19.JIuneiinbie onepanuu Hax BekTopamu. CBONCTBA IMHEHWHBIX ornepaluii. OpT-
BEKTOP.

20.JIluneiinas 3aBUCUMOCTH BEKTOPOB. HeoOXomuMbIe B TOCTATOYHBIC YCIIOBHS JIH-
HEWHOM 3aBUCUMOCTH JIByX U TPEX BEKTOPOB.

21.ba3uc Ha IIOCKOCTH U B IpocTpaHcTBe. Pa3nokeHne BekTopa 1o 0asucy.

22.Jlunelinble onepaluu HajJ BEKTOpaMHU, 3aJaHHBIMU CBOMMH KOOPJIMHATAMH.

23.lexapToBa mpsiMOyToJibHas cucTeMa koopauHat. Paguyc-sekrop. [Ipoekius Bek-
TOpa Ha och. CBOMCTBA MPOEKLUN.

24 Hamnpapnsoonme KOCUHYChl M X CBOMCTBA.

25.CkanspHO€ MPOU3BEICHUE U €r0 CBOMCTBA. YTIOPSII0UEHHbIE TPOUKH BEKTOPOB.

26.BexTopHOE Ipou3BeIeHUE U €T0 CBOMCTBA. BekTopHOE Mpon3BeieHne KOOpAUHAT-
HBIX OPTOB.

27.BexTopHOE IpOM3BEIeHNE B OPTOHOPMUPOBAHHOM Oasuce. ['eomeTpruyeckuit
CMBICJI BEKTOPHOTO TIPOU3BEACHHUS.

28.CwmermanHoe npou3BeieHne. [ eOMeTpuIeCcKruid CMBICIT CMEIIIaHHOTO TIPOU3BECHUS.

29.CBolicTBa CMEIIaHHOTO Mpoun3BeeHNs. CMelanHoe MPOU3BEACHNE B OPTOHOPMHU-
poBaHHOM 0Oasuce. J[BOifHOE BEKTOPHOE MPOU3BECHUE.

30.I1mockocTh. YpaBHEHHE TUIOCKOCTH, MPOXOJISIICH Yepe3 TOUKY MepHeHIUKYIIPHO
3aJJaHHOMY HampaBieHuto. O0uiee ypaBHEHHUE IIOCKOCTH.

31. Uccnenoanue o01Iero ypaBHEHUS TUIOCKOCTH.

32.YpaBHEHHUE IJIOCKOCTH MPOXOAIICH: a) uepe3 3aJJaHHyI0 TOUKY MapajieIbHO IBYM
3aJIaHHBIM BEKTOpaM; 0) uepe3 TP TOUKH.

33.YpaBHeHuUe MI0CKOCTH B oTpe3kax. [IpuBenenue oOmiero ypaBHeHHs TWIOCKOCTH K
YPaBHEHUIO B OTpE3KaXx.

34.Yron Mexay MIOCKOCTSIMU. Y CIIOBUE MapaIeIbHOCTH U MEPIEHANKYISIPHOCTH
IBYX II0cKOoCcTer. HopmanbHOE ypaBHEHHE IIIOCKOCTH.

35.PaccrosiHre OT TOYKHU JI0 TIOCKOCTH. [1ydok miockocTei.

36.001ue ypaBHeHMsI IPSAMOM B IPOCTPAHCTBE. Y paBHEHUS MPSAMOM MPOXO e ue-
pe3 3aJaHHYIO TOUKY MMApaJJIENbHO 3aJaHHOMY HarpaBiieHUt0. KaHoHnueckue, Bek-
TOPHO-TIAPAMETPUUYECKOE U TTapaMETPUUECKHE YPaBHEHUS MPSMOM.

37.YpaBHeHHE MPSIMOM, MPOXOIAIICH yepe3 ABe 3aaHHble ToUkd. [Iepexon ot oOmmx
YPaBHEHUM NPSIMOU K KAHOHUYECKUM. YTOJI MEXKIY PSMBIMHU.
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38.Yroa Mexay npsiMoi U MIIOCKOCTHIO. Y CJIOBHE MPUHAIEKHOCTH U MapalIeIbHO-
CTH IIPSIMOM K IUIOCKOCTH.

39.HaxoxaeHne TOUKU MepeceueHus MpsSMOi U MI0CKOCTH.

40.KanoHnueckoe ypaBHEHUE TPSAMOM Ha IJIOCKOCTU. Y paBHEHUE NMPSAMBIX, IPOXOAS-
IIMX Yepe3 3aJJaHHYIO0 TOUKY NEPIEHIUKYIISIPHO 3a/laHHOMY HaIPaBJICHUIO U Yepe3
3aJJaHHYIO TOUKY NapaJlIesIbHO 33/JaHHOMY HaIIPaBJICHUIO.

41.YpaBHeHME PSMOM € YIIIOBBIM K03 puirienToM. B3auMHoe pacrnookeHue 1ByX
npsiMbIX. Paccrostare oT Touku 10 npsMoit. [Tydok npsiMbIX.

42.KpuBble BTOPOTO MOPSAJIKA: YpaBHEHUE AILIUIICA U €r0 CBOMCTBA.

43.KpuBble BTOPOro MopsiKa: ypaBHEHNE THIIEPOOIIbI U €€ CBOICTBA.,

44 KpuBble BTOPOro NOpsKA: ypaBHEHHE TapadoJIbl U €€ CBOIMCTBA.

45.ViccrnemoBanue 00IIero ypaBHEHUS KPUBBIX BTOPOTO TIOPSIKA.

46.1ToBepXHOCTH BTOPOTO MOPSAKA: DIUTUIICOUI.

47.TloBepXHOCTH BTOPOrO MOPSAIKA: OAHOMOJIOCTHBIN U IBYIIOJIOCTHBIN rUIepOoIoi-
TIBL.

48.TIoBepXHOCTH BTOPOTO MOPSAIKA: SIUTUITHICCKUI M TUIIEPOOTUICCKUN TTapaboIoii-
TIBL.

49. [ToBepXHOCTH BTOPOTO MOPSAKA: [IUIMHAPUIECKUE U KOHUYECKUE TTOBEPXHOCTH.

Kpumepuu ouenueanusn

CyMMapHO OLIEHHMBAIOTCSI OTBETHI Ha BONPOCHL. OTBETHI IOJKHBI OBITH pa3Bep-
HYTBIMH, MTOJIHBIMU. Kaxkaplii paBUiIbHBIA OTBET Ha BOIPOC OLEHUBAeTcs 10 15 Gain-
JIOB B 3aBUCHUMOCTH OT IIOJTHOTBI OTBETA.

OneHnBaeTcs MOJIHOTA PACKPBITHS MaTepuasa; JOTMYHOCTh W3JI0KEHHUS Mare-
puana; yMeHUe WUTIOCTPUPOBATH KOHKPETHBIMU IIPUMEpPAMHU; 3HaHHE (GOPMYII, TEPMHU-
HOJIOTUH, 0003HAUYEHUH; UCIOJIb30BaHNE MPO(HECCHOHATLHON TEPMUHOJIOTHH; JTEMOH-
CTpalys yCBOCHHOI'O paHee MaTepuaia; CaMOCTOATEIbHOCTh B U3JI0KEHUU MaTepralla.
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Ilpumep dannvnoil cucmemsl OYeHUBAHUA:

Kpurepun oneHnBanus

KonnuectBo
OaJUIOB

— MOJIHO PacKpbITO COAEPIKaHUE MaTepuaa;

— MaTepuaJl U3JI05KEH I'PaMOTHO, B ONPEICIICHHON JIOTUYECKON
II0CJIEI0BATEbHOCTH;

— MIPOJIEMOHCTPUPOBAHO CUCTEMHOE U IIyOOKOE 3HaHHE MaTepuaa;

— TOYHO HUCHOJIb3YETCs] TEPMHUHOJIOTUS;

— I0Ka3aHO YMEHUE WIUTIOCTPUPOBATH TEOPETHUECKUE TTOJI0KEHUS
KOHKPETHBIMU IIPUMEPAMHU, IPUMEHSTh UX B HOBOM CUTYAallMH;

— MPOJIEMOHCTPUPOBAHO YCBOCHUE PAHEE N3YUYEHHBIX COMYTCTBYIOIINX
BOIIPOCOB;

— OTBET JJaH CaMOCTOATENbHO, 0€3 HaBOASALIMX BOIIPOCOB;

— MPOJIEMOHCTPUPOBAHA CIOCOOHOCTH TBOPUECKU MPUMEHSTH 3HAaHHE TEOPUU
K PELICHUIO PO(PECCHOHATIBHBIX 3a1a4;— JOIMYILEHbl 0/IHA-/[BE HETOUHOCTH
IIPU OCBEIIEHUH BTOPOCTETIEHHBIX BOIPOCOB, KOTOPBIE UCIIPABIISIOTCS 110 3a-
MEUaHUIO;

10-15

— BOIIPOCHI U3J1aratoTCs CUCTEMAaTU3UPOBAHO U [1OCIIEI0BATEIbHO;

— IIPOJAEMOHCTPUPOBAHO YMEHUE aHAJIM3UPOBATh MaTepHall, OJJHAKO HE BCE
BBIBOIbI HOCSIT apr'yMEHTUPOBAHHBII U JOKa3aTeJIbHBIA XapaKkTep;

— IIPOAEMOHCTPUPOBAHO YCBOEHUE OCHOBHOW JIUTEPATYPHL;

— OTBET YZIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHHUIO Ha MAKCUMAaJIbHYIO OLEHKY,
HO IIPH 3TOM MMEET OJINH U3 HEAOCTATKOB: B U3JI0KEHUH JIOMYIIEHbI HEOOJIb-
mye npo0ernbl, He UCKAa3UBILUE CO/IepKaHNe OTBETA; AOMYIIECHbI OIUH-/1BA
HezoueTa

IIPU OCBEIIEHUH OCHOBHOT'O COJIEpKaHMs OTBETA, UCIIPABICHHbIE 10 3aMeya-
HUIO NpenojaBaTes;

— JIOTIYIIEHBI OMOKa WK OoJiee ABYX HEOYETOB IPH OCBEIICHUU
BTOPOCTENIEHHBIX BOIIPOCOB, KOTOPBIE JIETKO UCIPABIIAIOTCSA MO 3aMEYAHUIO
IpenoiaBaTels;

7-9

— HETOJIHO WJIM HEMOCeA0BaTENbHO PACKPHITO COJIEpKaHuE MaTepuaa, HO
MOKa3aHo 00I1ee MOHMMaHUE BOIIPOCa U MPOIEMOHCTPUPOBAHBI YMEHMUS,
JIOCTATOYHBIE JUIsl JAIbHENUIIIEr0 YCBOCHUS MaTepuaa;

— YCBOEHBI OCHOBHBIE KATETOPHH 10 pacCMaTPUBAEMOMY U JIOTIOJTHUTEIBHBIM
BOIIpOCaM;

— UMEJIMCh 3aTPYAHEHUS UM JTOMYIIEHBI OIIMOKY B ONPeeIeHUH TOHATHH,
UCIIOJIb30BaHUU TEPMUHOJIOTUH, UCTIPABJIEHHbIE MIOCIIE HECKOIBKUX HaBO -
IIUX OTBETOB,;

— HEMOJHOE 3HaHNE TEOPETUYECKOT0 MaTepHralia, 00yJaroluiics He MOXKET
NPUMEHHUTh TEOPHIO B HOBOM CUTYallUH;

— IPOAEMOHCTPHUPOBAHO YCBOEHHE OCHOBHOM JIMTEPATYPHI;

4-6

— HE PACKPBITO OCHOBHOE COZIepKaHue y4eOHOro Marepuaia Jubo oTKa3 oT
OTBETA;

— 00HapyXeHO He3HaHUE UM HEMOHUMaHHe OoJblel nin Hanbosiee BaKHON
4yacTHU yueOHOTo MaTepuara;

— JIOTYILEHbI OLTMOKH B OIpEIeIEHUH MOHITUH, TPH UCTIOJIb30BAHUHU
TEPMHHOJIOTUH, HEKOTOPBIC HC UCIIPABJICHBI ITOCJIC HECKOJBKNX HABOJAIINX
BOIIPOCOB.

1-3

-OTBCT HC ITOJYUCH.
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Ilpumep 6annvnoit cucmemsl OyeHUBAHUA 60NPOCOB:

3amanue

Kpurepuu onenuBanus

Komnnue-
CTBO
Oa10B

Teopetnueckuit
Borpoc Ne |

— IIOJIHO PAacKpbITO COJIEpP’)KaHNE MaTepUaa;

— MaTepuall U3J0KE€H I'PAMOTHO, B OIPEAEICEHHON JIOTHYECKOW IMOCIEeI0Ba-
TEJIbHOCTH;

— IPOAEMOHCTPUPOBAHO CUCTEMHOE U IIyOOKOE 3HAaHUE MaTepHaa;

— TOYHO HCIOJIb3YETCSI TEPMUHOJIOTUS;

— II0OKa3aHO YMEHHME WJUIFOCTPUPOBATH TEOPETUUYECKUE IOJOKEHUSI KOH-
KPETHBIMU IIPUMEPAMH, IPUMEHSTh KX B HOBOM CUTYaIIHNH;

— IPOJIEMOHCTPUPOBAHO YCBOEHUE paHEE U3YyUYEHHBIX COMYTCTBYIOLIUX BO-
IIPOCOB;

— JIOMIYLIEHbl OJIHA-IBE HETOYHOCTH IIPHU OCBEUICHUU BTOPOCTENEHHBIX BO-
IIPOCOB, KOTOPBIE UCIIPABIISIFOTCS 110 3aMEYAHUIO;

0-15

Teopernueckuit
Bonpoc Ne 2

— MOJIHO PacKpbITO COAEPIKaHUE MaTepuaa;

— MaTepuaJl U3J10KE€H I'PAMOTHO, B ONPEACIICHHON JIOTUYECKON I1OCIIEeN0Ba-
TEJIbHOCTH;

— MPOJIEMOHCTPUPOBAHO CUCTEMHOE U INIyOOKOE 3HaHKHE MaTepuala;

— TOYHO UCHOJIb3YETCs] TEPMUHOJIOTHUS;

— IIOKa3aHO YMEHHUE WUIIOCTPUPOBATh TEOPETHUECKHUE IOJIOXKEHUS KOH-
KPETHBIMU IIPUMEpPaMU, IPUMEHATh UX B HOBOW CUTYallUH;

— IIPOJAEMOHCTPUPOBAHO YCBOCHUE PAHEE MU3YUYEHHBIX COMYTCTBYIOIIHUX BO-
IIPOCOB;

— A0IYIICHBI OJHA-ABEC HCTOYHOCTU IPHU OCBCHICHHUU BTOPOCTCIICHHBLIX BO-
IIPOCOB, KOTOPBIE UCTIPABIIAIOTCS IO 3aMEUAHUIO;

0-15

3.3. KypcoBasi paGora (KypcoBOM NPOEKT)

KypcoBas paboTa yueOHbIM IJIAHOM HE MPETyCMOTPEHA
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