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1. Onucanue KpuTepHeB OLEHMBAHUS KOMIIETEHIIMH HA PAa3JIMYHBIX 3Tanax HX
(hopMHUpOBaHUs, ONUCAHHE IIKAJ OLIEHUBAHUSA

Kowmrierenmus (un),
WHAUKATOP (BI)

YpoBHU c(HOPMUPOBAHHOCTH KOMIETECHIU(UH),

MunuManbHBINA
YPOBCHb HE
JIOCTUTHYT

(HEeymOBIIETBOPH-
TEJIbHO)
2 Gamia

MunuManbHBIN
YPOBEHb
(YIOBIETBOPUTEIHHO)
3 Gamna

CpenHuii ypoBeHb
(xoporo)
4 bamta

Bricokuil ypoBeHb
(oTm4aHO)
5 GammoB

Komnemenyusa: OIIK-3 Cnoco6eH Ha 0CHOBAaHUM COBOKYIIHOCTH Ma
000CHOBBIBATH H Peain30BaTh NPOLeIyPhI

eneHus 3aj1a4 npodec

TeMaTHYeCKHX MeTO0B pa3pabaTbiBaTh,
CHOHAJIBbHOM J1eAATeJIbHOCTH

na-1 OIIK-3 He moxer Ocymiectisier ot6op | OcymiecTBisieT B momHO# Mepe
OcymecTuser OCYIIECTBIIATH U CHCTEMAaTHU3aINI0 otbop u OCYIIECTBIISIET
ot6op u oTOOp U OCHOBHBIX TOHATUIL CHCTEMaTH3aLHI0 oT00p U
CucTeMaTr3amnuro CUCTEMAaTHU3al1I0 AHAIIUTUYECKOU OCHOBHBIX IMOHATHIN | CUCTEMATU3ALUIO
OCHOBHBIX CBONCTB OCHOBHBIX IOHSTUH | FEOMETPUH. aHAJTUTUYECKON OCHOBHBIX TOHATUI
BOKHEHIIHNX aQHATUTHYECKON TeOMETpHH; AQHATUTHYECKON
anredpandecKux T€OMETPHHU. JEMOHCTPHUPYET TeOMETpHH;
CTPYKTYp; ~ OCHOB BIIAJICHUC JIEMOHCTPHUPYET
JMHEHHON (hopMyITUpOBKaMHU BJIaJICHUE
anreOpsl; OCHOB YTBEPKICHHH, (hopMyITHpPOBKaMH
AHATMTHYECKOH METOJJaMH UX YTBEPXKICHHH,
TEOMETPHH. JIOKa3aTeNbCTB METOJAMH UX
JIOKa3aTENIbCTB.
na-2 OIIK-3 He moxer Onepupyer Onepupyer B nonnoit mepe
Onepupyer OIIepHPOBATH JJIeMEeHTaMHI 3IeMeHTaMHU onepHupyer
JJIeMEHTaMH 3JIeMEHTaMHI JIMHEHHBIX JIMHEHHBIX JJIeMEHTaMHI
YHUCIOBBIX  IIOJEI, JIMHEUHBIX MIPOCTPAHCTB, MIPOCTPAHCTB, JIMHEHHBIX
JIMHEHHBIX MIPOCTPAHCTB, BEKTOpaMH, BEKTOpaMH, IIPOCTPAHCTB,
MIPOCTPAHCTB, BEKTOpaMH, JUHEHHBIMU U JMHEHHBIMH U BEKTOpamu,
JIMHEHHBIMU JIMHENHBIMU U HEIUHEWUHBIMHU HEJTMHEUHBIMU JIMHENHBIMU U
OTepaTopamH, HEJTMHEHHBIMU reOMETPHIECKUMHU reOMETPUIECKIMHU HEITMHEHHBIMU
MaTpHIaMH, TeOMETPUIECKUMHA o0beKTaMuy; 00BbeKTaMH; TeOMETPHUIECKIMHU
BEKTOPaMH, o0beKTaMuy; MPUMEHSET TIPUMEHSET o0beKTaMuy;
JIMHEHHBIMHU n MPUMEHSET anrebpandeckue anredpanveckue MIPUMEHSET
HEJIMHEHHBIMU anrebpandeckue METOJIBI JUTS PEIICHHUs | METOIbI IS anredpanyeckne
Tre€OMETPHYECKIMHU METOBI IS Te€OMETPHUYECKUX pemeHus METOBI [T
00BEeKTaMU; peneHus 3amau. TeOMETPUUECKUX pemeHus
pemaer  CHCTEMBI Te€OMETPHUYECKUX 3a/a4; IpUMEHSET TreOMETPHUECKUX
JIMHEHHBIX 3a1ad. anredpandeckue U 3a7a4; IpUMEHSIET
YpaBHEHHIA; reoMeTpHUIECcKre anrebpandeckue u
MpUMEHSET METOMBI JUIS TreOMETPHUYECKHUE
anredpandeckue pemeHns METOJIBI IS
METOJIbI ULt TIPUKJIQAHBIX 3a7a4, | peIlIeHHs
penieHus a TaK e MIPUKIIAIHBIX 337ad,
TEOMETPUYECKUX MIPOM3BO/INT OLEHKY | & TaK >Ke
3a7a4; TPUMEHSET KadyecTBa MIPOM3BOJIUT OLICHKY
anredpanveckue | HOJTyYeHHBIX KavyecTBa
reOMETPHUYECKHUE PpeIeHHI; MOJTyYeHHBIX
METOBI JUTS JEMOHCTPHPYET PpeTeHHI;
pemeHus CIIOCOOHOCTBH K JIEMOHCTPHPYET
MIPUKJIATHBIX 3a/1ad, a0CTpakiuy. CITOCOOHOCTH K
a TaK xKe abCTpaKIuy.
MPOU3BOJUT
OLIEHKYy  KaudecTBa
HOJYYEHHBIX
peleHUH;
JEMOHCTPHUPYET
CIIOCOOHOCTB K

a0CTpakiyu, B TOM
qHcie yYMCHHE




JIOTUYECKH

pa3BHUBaThH

OT/EJbHBIE

(opmasbHbIE

TEOpHUU "

yCTaHaBJINBATh

CBSI3b MEXXIY HUMH.

nAa-3 OIK-3 He moxer ®parmMeHTapHO Hcnons3yer B momHO# Mepe
HCIIOTB3YET HCTIONIb30BATh HCTIONB3YET TEOMETPUIECKIE UCTIONB3YeT
MaTeMaTHYECKHe TEOMETPUIECKHE T€OMETPHUYECKHE METO/BI AT TEOMETPUYECKHE
METOJIBI U METOJIBI IS METOJBI TS OIIHCaHUA METOJBI TS
MpOTpaMMHBIE OTICAHUS OTIHCAHUS MaTEeMaTHIECKHX OTIMCAHUS
TEXHOJIOTUH MaTeMaTHYECKUX MaTeMaTHYECKUX Mozenen MaTeMaTHIECKUX
paboThI ¢ Mozenei Mozenei podeCCHOHANBHBIX | MOAeei
anredpandecKuMu npodeccHoHANBHBIX | MPO(EeCCHOHATIBHBIX | 3amad. npodeccroHaNbHBIX
CTPYKTYpaMH ISt 3ajad. 3ajad. 3ajad.

peuieHus 3a1a4y

npoQeCCUOHANTBHOM

JIeSTeNIbHOCTH.

OnenuBanue  ypoBHS  CHOPMHPOBAHHOCTH  KOMICTCHIIMH [0  JUCIUIUIMHE
ocylecTBisieTcss Ha ocHOBe «lloyioxkeHuss 0 MpoOBEIEHUH TEKYIIEro KOHTPOJsl yCIEBAEMOCTH U
MPOMEXKYTOYHON aTTecTalu OOYyYaroIMUXCs MO O00pa30BaTeIbHBIM MPOrpaMMaM BBICIIETO
oOpazoBaHusi — TporpaMmam OakamaBpuara, IporpaMMaM CHEIUAIUTETa, IporpaMmmaM
MarucTparypsl — B (enepadbHOM TOCYJapCTBEHHOM aBTOHOMHOM  00pa30oBaTEIbHOM
yupexxJIeHuu Bbiciiero ooOpaszoBanusi «CeBepo-KaBkasckuil ¢enepanbHblii YHHUBEPCUTET» B
aKTyaJIbHON peAaKIIH.




1. OHEHOYHBIE CPEJACTBA JJIAA IIPOBEPKHX YPOBHA C®OPMHUPOBAHHOCTH

KOMIETEHLAI
Homep
. KomMmnereHuu
3alaHl IIpaBuiIBLHBIH 0TBeT CopepxxaHue Bonpoca .
bl
B c Jlanb! BekTOpHI I I b. ITocTpouts UX CyMMy 10
7’ MIPaBUITY TPEYTOJIBHUKA U IIPABIITY
y atb napajienorpaMmma.
1 R C OIIK-3
A D B tpeyronsauke ABC M — cepenuHa CTOPOHBI
E Hoc | 4B. Bripasuts BekTop CM uepe3 BekTopsl C.A
Tpo CB
. % -y n CB.
TpeyroiasHuK ABC no
napajuienorpamma ADBC takum
2 o6pazom, uToGsI 0Tpe3ok CM OIIK-3
JeXal Ha ero quaroHand. I1o
CBOHCTBY IapaJurenorpamma
CM=MD, no npaBuiry
napanjenorpaMmma
CD=CA+CB, W:é(&+@)
ITo npaBuy MHOrOYroJbHUKA D B rerpasape DABC:
AB=AD+DC+CB = CM=MB, o
= AD+DC +2CM = AD=m,DC=1,DM =p
—AD+DC + 2(@ _ FC): . Paznoxuts BekTOp
3 —m+A+2p—2n= AB 10 BexTOpam OIIK-3
:rﬁ+2ﬁ—71 n_/l,,/_l,ﬁ.
B Puc.
lpn kakux 3Ha4YeHWsIX o H [ BEKTOpHI
a=-2i+3j+pk u b=ai-6j+2k
KOJUIMHEApHbI?
4 a a) a=4pf=-1 OTTK-3
b) a=-4=-1
c) a=4p4=1
d) a=-4p=1
ITo popmynam Haiitu IIPSAMOYTOJIbHBIE KOOPAWHATHI u
X=p-cos@; y=psing 3
3 HOCTPOMTE TOYKY A N2 ,— 7 |, €cli TOJIoC
x=232cos=m=-2; 4
S 4 COBIAJaeT C HayajJoM KOOPAMHAT, HOJISIpPHAs OCh OIIK-3
.3 HaIlpaBJIeHa 0 OCH abcCIucc.
y=2\/Esm—7z=2; P
4
A(-2,2).
o dhopmynam, HaiiTy 1n0J1spHbIE KOOPIMHATBI TOUKH M (1,—[3),
sing = Y €CIIM TIOJIIOC COBIIAJIAET C HA4YaJIoOM KOOPJIHUHAT, a
NESE s MojsipHasi  ocb  — € TIOJIOXKUTEIbHBIM
6 HampasJieHHeM ocH abcmucc (T.e. CHCTEMBI OIIK-3

,0:\/12+(—\/§)Z =2,
V3

Sing =———, (p=§7r (Tak

2

KOOpAUHAT COI‘J'IaCOBaHLI).




Kak Touka M nexute B IV
YETBEPTH).

M(Z,zﬂ'j~
3

Beruncnants kakyio paboTy IPOU3BOJUT CHIIA

=F.S, r/:[e S —Bekrop myti |
S—1{4 -4 -2} F = (2, -1, — 4) KOTI'Ia TOYKa €€ MPUIIOKEHHUS,
7 MN U-F § JBHUTasiCh NPSIMOJIMHENHHO, IIEPEMEILACTCS U3 OIIK-3
. 4+( 1= 4)+ (4)f-2)=20 | TOTOKEHHS A7(1, —2, 3) B MONOKEHHE
(ex. pa6.) N(5, -6, 1)-
U3 omnpeieneHust CKaISPHOTrO Haiity npoekuuio BeKTopa @ = 5i + j Ha 0Cb,
NpOM3BCACHMS HMEIOILYIO0 HAalIPaBJICHHE BEKTOpa b =57 12 .
ab = ‘E‘-‘b‘cos(ﬁf b):
= ‘I; ‘npgﬁ
8 _ OIIK-3
wpg =@ 55712
jA= T —— =
Bl 5?1 (-12)
13 13
169 13
OnpenemuTs, IpH KakoM 3HAYCHMH M BEKTOPHI
a=mi— 3]+2k u b—l+2] mk B3aUMHO
NEPIEHIUKYJIPHBIL.
9 a a) -6 OIIK-3
b) 6
c) 3
d -3
Sy :%Snp - % ‘ZBX ;C" Jlamet IO 4(19.0), B(3,0,-3), C(5:2:6)°
ik Berumciute SAABC u hy.
ABxAC =] -2 -3 =(-12;-24,8)
10 t oS OIIK-3
AS:% (~12)% +(~24)* +82 =14ks.c0.
ppoa_ B 28 143
’ o iPeotee 21313
JlaHb! 1Ba BekTOpa @ M b, T KOTOPHIX ‘5‘ =2
7 —AT Sx
bl=6 1 :(a b)zi.
pl=610 g
Haittu: |q x b|.
11 b a2 OITK-3
a) 12
b) 6
¢) 63
d) 1243
JlaHb! 1Ba BekTOpa @ M b, T KOTOPHIX ‘5‘ =2
- —AT 57r
‘b‘:6 u (oz(a bj
6
12 a Haiitit: |(2a+3b)x(a—4b ). OIIK-3
a) 66
b) 6643
c) 30
d) 36
13 d YpaBHeHHEe NpAMOM, IpoXoasIIel uepe3 JaHHYI0 OITK-3

TOYKY B 3aJaHHOM HallpaBJICHUU, UMCCT BUM:




a b
b) Ax+By+C=0
C) y=kx+b

d) y—y =klx—x)

14

Ipsmasi, npoxoasimas uepes Toukn M (x;; ;)
u M,(x,, y,),3a1aeTCs ypaBHEHHEM:

a b

by XXM _Yon
X=Xy V=0
NN _JV—h
X=X V2N
d XT% _Yon

X% Ya— N

©)

OIIK-3

15

VYpaBHEHME NIPSAMON B OTpE3Kax UMEET BUJL:
8) vy =klx—x)
b) yv=kx+b
c) Ax+By+C=0

o +2o
a b

OIIK-3

16

Yron @ mexay npsmeiMa  y =4k, x+b, H
y =k, x + b, onpezensercs no popmye:
a) ygp-t2=h
1+ &k,
ky + Iy
1-kk,
k2 — kl
1+ kks
ky + Kk
1- Kk,

b) sing =
¢) cos@=

d) ctgp=

OIIK-3

17

Vron mexay npsambiMu [: 2x—y+3=0mn /5 :
1
y+5x—2:0 paBeH:

a) 90°
b) 30
c) 45°
d) 60°

OIIK-3

18

YpaBHEHHE NPSAMOI, MPOXOSIICH Yepe3 TOUKY
A@anwwmmmnmmﬁx+y=m
HMeeT BUA:

a) x—y=0

b) x+y+4=0

0) x—y—4=0

) x+y—4=0

OIlIK-3

M — cepemuna BC, mnostomy | [dan tpeyromsauk ABC: A(0,1), B(6,5) C(12,-1).
KOOPAWHATHI TOYKH M | CoctaBuTh ypaBHEeHHE MeAHaHBI AM.

6+12 .
M= =9 OITK-3

= M -2. 3anuiem




ypaBHeHHe TpsMod AM  Kkak
ypaBHEHHE NPSAMOH, MPOXoAsIeit
gepes 1B TOUKU

20

x-9 y-2
0-9 1-2°
x-9 y-2
-9 -1
x-9=9y-18, x-9y+9=0 -
oOriee ypaBaenue AM.
CH 1 4B, nostomy | Hdan tpeyronsuuk ABC: A(0,1), B(6,5) C(12,-1).

HATPABJISIONUA BEKTOP 5(6,4)
psIMO AB SIBIISIETCA
HOpMalbHBIM s npsmoi CH.
Ilycte npsmas CH 3amaHa o0mum
ypaBHeHHeM ax+by+c=0, Torma
#(a,b) L CH, mostomy a=6,
b=4, T.e. 6x+4y+c=0. Tak Kak
C e CH, TO KOOpAUHATHl TOYKH
C yIOBIETBOPSIIOT YpaBHEHUIO
MPSIMOM, MOACTABIIAS KOOPIHMHATHI
Toukd C B ypaBHEHHE NPSIMOU
CH, mnaiineM &xo3(QQUIMEHT c:
6-12+4-(-1)+c=0,

c=-68, T.e. O6x+t4y-68=0 wumm
3x+2y-34=0 — ypaBHeHHE IPIMOIf
CH.

CoctaBuTh ypaBHEHHE BbICOTHI CH.

OIIK-3

21

My:xg=2,y=0,zy=-1 u
n:A=1B=2,C=-3

YpaBHEeHHE NPUMET BUJ
I(x=2)+2(y-0)=3(z—(-1))=0 =
Xx+2y—3z-5=0.

CocTaBUTh ypaBHEHHME IUIOCKOCTH, MPOXOASLICH
yepe3 Touky Mo(2,0,—1) ¢ BekTopoM HOpManu
n=(1,2,-3).

OIIK-3

22

3anunieM ypaBHEHUs npsMoi | B
napamMeTpruuecKoM BHUJIE!
X=2+t,
y=3+t,
z=4+2t.

[loxcraBuM 3HaYeHUS X, Yy, Z U3
mapaMeTPUIECKUX ypaBHEHHHA
IpsIMOM B YpaBHEHME IUIOCKOCTH
o ¥ HaliJileM 3HaueHue rnapamerpa
t:
22+1)+3+t+4+2t—-6=0,
5t=-5 = t=-1

IToacraBuB HalgeHHOE 3HAUEHHE
napamerpa t B mapamMeTpuiecKue
YPaBHEHUs IIPSMOM, OIpPEAEIUM
KOOPAUHATHI e)IPIHCTBeHHOﬁ
TOYKH TMECPECCUYCHUA HpﬂMOﬁ u
TUTOCKOCTH:

x=2-1=1

y=3-1=2

z=4-2=2

=/lna=M(1.22)

Haiitu TOuKy nepecedeHus npsiMON U IIIOCKOCTH
x—=2 -3 z-—-4
l: =2 = , a:
1 1 2

2x+y+z—-6=0.

OIIK-3

23

a+2=0=>a=-2;

H 1 KAKOM 3HAYCHHUHU a HpHMaH
(a+2)x +E

a’ - 9» +a’-2a+1= O mapamrensHa
ocu Ox ?

OIlIK-3




IIpu KaKoOM
(a+2)+ (a2 - 9)y +a® —2a+1=0napanienbHa ocu

3HA4YCHUUN a npsamMas

24 a=13 OIIK-3
Oy?
Ilpu kaxkom 3uauenuu  mpsmas
25 a=1 (a+2)x+(a2 —9)y+a2 ~2a+1=0mnpoxomut OIIK-3
4yepe3 HauaJlo KOOpAHHaT?
_ Beruncanuts yrinoBoit koadduueHT npsmoi,
26 k=227 _4 npoxozsIei Yepes 1Be AanHble Toukn A(2,— 5) OIK-3
278 u B(3,2).
[IpsMble mepneHAUKYIAPHBL, TaKk | JlaHBI ypaBHEHHUS ABYX CTOPOH MPSMOYTOJbHUKA
3. 2
KaK f = E,klz =——, T& L:2x-3y+5=0; 1,3x+2y-7=0 u ogHa
kiky =—1. ero BepmuHa 4(2,—3). CoCTaBUTb ypaBHEHNS
7 y=yo=k (x —3x0 ) JBYX APYTHX €ro CTOPOH. OIIK.3
AD:y+3 = —E(x ~2)
=3x+2y=0
AHaJOrn4Ho:
AB:2x—-3y—-13 =0.
1+0+0 1 Haiitu yron Mexay niaockocTIMu
cos<p=m=g. X+2z-6=0ux+2y—4=0
28 1 OIIK-3
Q= iarccosg.
A(x-2)+B(y-3)+C(z+1)=0. | Yepes Touxy M (2,3,;— 1) IPOBECTH ILIOCKOCTD
A B _ C . napajijiejIbHO INIOCKOCTH
2= 3757k 2x—3y+5z-4=0.
29 A=2k; B=-3k; C=5k; OIIK-3
2h(x—2)—3k(y —3)+ 5k =0;
k#0;
2x—-3y+5z+10=0
Beigenum B o0mieM ypaBHeHuu | HallTh  koopauMHATBl  LEHTpa W pajuyc
OKPYXKHOCTH TIONIHBIC KBAIAPATHL: | okpyxkHOCTH 2x° + 2y’ —8x+5y—4=0.
2(x2 —4x+ 4)—8+
5 25) 25
+2 P+ Sye -2,
(y 2 4 16j 8
2
2(x-2) +2(y+i) =%1
30 5 OIIK-3
2 5 121
X=2)+|ly+—| =—-
( ) (y 4] 16
Torna Q[Z,— Sj LICHTP
4
OKPYKHOCTH,
a y = — —ee paauyc.
4
ITo ycnosuro 2b=10, 2¢c=8, CocTaBuTh KaHOHHMYECKOE ypaBHEHHWE OJILIHIICA,
nostomy b=35, c=4, (OKyCBI KOTOPOTO JIS)KaT HA OCH OpJUHAT, 3Hasl,
a’=b’-c’=9 . Torma 4ro ero Gospinas och /0, a PacCTOSHHE MEXKIY
31 KaHOHMYECKOE ypaBHEHHE ¢okycamu 8. Ilocrpouts smummnc, HaTh OTIK-3

2 2

Y

JJUMNCca —+<— =], ero

doxycst F(0,4), F2(0,-4),

KOOpAWHATDBL (I)OKYCOB 1 SKCLHCHTPUCUTET.




OKCHCHTPUCHUTET € — — .

32

Hcxonst n3 ypaBHEHUS IIIHIIC

2 1,5 1
a; =—,b; =—,
> 977 25
2 2 42 2
¢y =a;—-b; = 7
Jast runepOoItsl cf = i,TaK

KaK OHa paBHOOOYHas, To a, =b,,

2

I03TOMY
2 2 2 2 2 2
c.=a,+b =2a;;2a =—

2_ 1
° 75
Tak kak a, > b, , T0 poKychI nexar

Ha OCHu a6cuncc, O3TOMY
KaHOHNYCCKOC YPABHCHUC
FI/IHep6OJ'ILI HUMCCT BU]
75x° —=75y° =1.

Jan smmne 9x” +25y” = 1. Hanucats ypaBHeHue
co(oKyCHOI paBHOOOUHOU THUIICPOOJIBI.

OIIK-3

33

B ngaHHOM ypaBHEHWHW BBIJIEIUM
MOJIHBIE KBAJpaThl, COJEpKallie
He()CMEHHI:Ie,

4x* - 4x+4)-16-
—9(y2+2y+1)+9—2920
4x-2Y -9(y+1)* =36,

U pazzieanM o0e YacTd ypaBHEHUS
Ha 36:

(-2F e

9 4
(c-2F (P |

cJeloBaTeNIbHO, 3TO TUnepOona.
Ee neficTBuTenbHas moixyoch a=3,
MHHMas TIOJyOCh b=2,

A=a?+b?=13, ¢ = /13 .
Paccrosinue mexny pokycamu
2¢c = 2\/5 , IEHTP CUMMETPUH
C(2,-1), koopnuHaTHl (HOKYCOB

F (2—@;—1{

Fo2+13-1).

ACHITOTEHI:

b
y—yo=t—(x—xp)
a
2
v+l =§(X—20)

2
v+l =—§(X—20)

V=373
21
y=—=x+—

I[IpuBeCTH K KAHOHMYECKOMY BHJIy YpaBHEHHE
KpUBOH 4x%-9y°-16x-18y-29=0. OnpeaenuTs TUI
KPUBOM, BBIYMCITUTH OCHOBHbIE TAPAMETPHI.

3 3

OIIK-3




Taxk xak B o0mem Buze y2 =2px,
0 2p =6, p=23. Kpome Toro,

CocTaBuTh €€

Jlana y* =6x.

YpaBHCHUEC B COIJIaCOBaHHOM HOﬂHpHOﬁ CUCTCME

napaboia

34 skcueHTpucuTer napabons e =1, | KOOPAMHAT: OIIK-3
MO3TOMY p = 3 .
1-cos¢
VYpaBHe y A
HHE
KPHBOI
xzﬁiv: ----- h. /
a) G —ayNi-~. | — fa -
’_n!’—"————-____:a-N\ X
35 a - b 2. OIK-3
p V= 2px
2 2
0 L+i=1.
a” b
& Lyt p?
YpaBHeHHUE TapadoIbl y
UMeeT BUI:
x?=2 py v >
a) .
36 b b) " =2px OIIK-3
c) x*=-2py .
2
4 Vo=72px
KoopauHaTbl BepUIMHBI TapadoIibl
y= x? —4x + 4 nHaxomATCs B TOUKeE:
2,0
37 a a) (2:0) OIIK-3
0 (1,3)
d) (— 3,'— 1)
[MapameTp mapaborsr X2 = —6y paBeH:
a) P~ 1
38 c b) p=6 OIIK-3
o) P~ 3
o P=2
KaHoHnueckoe ypaBHEHHE THIepOONBI, €CIH
HeﬁCTBHTeHLHaH )41 MHUMas IMoJIyocu
COOTBETCTBEHHO PaBHHI 4 1 9:
S
a) 8l 16
2 2
39 d X Y __ OIIK-3
by 16 8l
2 2
LA
¢y 16 8l
PO

4 16 81:




1
x> 4yt —dy+z° —Z+Z=O

Haiitu nentp u paamyc cdepsl, 3amaHHON
ypaBHEHHEM

2x2+2y2+222—8y—22+%=0.

2
40 x? +(y—2)2 +(z—;j =4; OIIK-3
1
C|0,2,—|, R=2.
2
BLI)ICHI/IM IMOJIHbIC KBaApaThl, OHpe,Z[eJ'II/ITI) THII HOBCPXHOCTHU
coJepkallie NepeMeHHbIE, 4x* —9y* +362> —8x—18y -T2z -5=0.
alx® —2x+1)-4-9(2 + 2y +1)+
+9+36<22 —2z+l>—36=5,
4 =1 =9y +1)° +36(z - 1) =36,
~1y +1)°
(eo1) (1) +(z-1) =1
41 9 4 OIIK-3
W3 nony4eHHOro ypaBHEHUs
CJICAYCT, UTO paccMarpruBacMas
MOBCPXHOCTD ABJIACTCSA
OAHOITIOJIOCTHBIM FI/IHep6OJ'IOI/IJIOM
C HEHTPOM CUMMETPHHU B TOUKE
C(l;—l;l), 3Ta MOBEPXHOCTh HE
nepecekaer npsamyro y = —1.
[Ipsamas, NIpOXOAIIas gepes TOYKH
Mi(x; »;oz) m My(xps yar 22)s
3a71a€TCsl YPABHEHUEM:
X% _JY=h
a) 27% NnTh
42 d S W W OIIK-3
by *2 Y2 2
X=X Y=Y 275
c) X N Z
X—xn _ V=N _ 274
) 278 N HTh
Kanonnueckoe YpaBHCHHC KOHYCa UMECT BU/:
2 2
a) Y _
a’ b?
2 2 2
g
43 c a” b” ¢ OIIK-3
2 2 2
0 Tytag—y=0
a- b° ¢
2 2
d) x_z _ y_2 -1
a b
PaccmoTpuM BEKTOPBI Haiiti 00beM nupamMuisl ¢ BEpIIMHAMYI B TOYKaX
A0 =5 +2], 0(0,0,0), 4(5,2,0), B(2,5,0), C(1,2,4).
“ | GB=2i+5, OTK-3

OC=i+2j+4k




nup

% :%a.@.%

520
04-0OB-OC=)2 5 0=
1 2 4
5 2
=4 =4(25-4)=84
2 5

1
Vi = ¢ 84 = 14(ky6.€0)

Ecnu touku A, B,C, D nexar B
OJTHOY TTOCKOCTH, TO BEKTOPHI

AB, AC, AD xoMIUIaHapHBI U HX

CMeIIaHHOE MTPOU3BECHUE PAaBHO
HYJIIO

JlexxaT i TOUKH
A(3,-41), B(2,-3,7), €¢(1,-4,3), D(4,-3,5)
B OJIHOM IUIOCKOCTH?

45 S OIIK-3
-1 16 -11 6
AB-AC-AD=|-2 0 2=r2 0 2|=0
1 1 4 (2 0 -2
Ortsert: Toukun A, B,C, D nexar
B OZTHOH TIJIOCKOCTH.
‘E‘ :\/(,2 —2)* +(~=1-2)* + (1-3)* =| Hausl TOUKM A(2;2;3) u B(— 2,— 1;1). Haiitu
46 | _Jl6+974=42 \E\ . OIIK-3
T B nonspHO# cucTeMe KOOpIUHAT JaHa TOUKa
x =4cos—, 7
p=4 @= z 4 M 1(4;4] . Haiitu e€ nexapToBBI KOOPIUHATEL
4 y= 4sin£.
47 4 OITK-3
x=4. Q =22
} =M, (2&,'2\/5 )
y=4- 72 =22
B nonsipHO#i cucTeMe KOOPAMHAT J1aHa TOUYKa
x =3cos—,
p=3 p=—= M, (3;”} . HaiiTu e€ nexapToBbl KOOPAMHATEL.
T 2
48 Yy =3sin 3 OIIK-3
x=3-0=0
= M,(0,3)
y=31=3
[ ﬂj B nonsipHO#i cucTeMe KOOpIUHAT JjaHa ToYKa
x=6cos| —— |,
=6 p=—T = 6 M, [6,‘— ”j . Haiiti €€ neKapTOBBI KOOPIUHATEIL.
7 6
= 4sin| — = |
y sm[ 6]
49 OIIK-3
x=6- ﬁ = 3\/§
RN VAN
P
d 2
Alx— 1)+ B(y - 2)+ C(z + 1) =0. CocTaBuTh ypaBHEHHE TUIOCKOCTH, MPOXOJSIICH
A B C yepe3 TOYKY P(l;2;— 1) MEPIEHIUKYJISIPHO
50 1 -3 4 o X0 =¥ ~"2 _zZ+1 OIK-3
x—1-3(y—2)+4(z+1)=0. 1 -3 4
x—=3y+4z+9=0
Harmmca aHOHUYECKOE ABHEHUE oM,
51 YcnoBue napauienbHOCTH IMCATh KAHOHHUYECKOE YPaBHEHHE MPSIMOU OIIK-3

MpsAMBIX U 3alIMCATh

NpoXoJsAlel  yepe3  TOUKY M (2;3;— 5)




i j ok
S=3 -1 2|=

1 3 -2
=—4i+8j+10k
x-2 y-3 z+45
-4 8 10

3x=y+2z-7=0
x+3y—-2z+3=0.

TrapaJuleNIbHO TPSIMOM {

Ycnosue napajjicJIbHOCTHU
MpsAMBIX U 3allMCaTb

HamucaTh napamMeTpHyecKoe ypaBHEHHS MpPSMON,
npoxomsmedl  wepes Touky M (2,3,—5)

iJj ok L [3x—y+2z-7=0
s=B -1 2|= NapajIeNIbHO MPAMOU {x $3y-2243=0.
1 3 =2
52 =—4i+8j+10k OIIK-3
x—=2 y-=3 z+5
4 8 10
x=2-4
y=3+8¢
z=-5+10¢
3anuiieM ypaBHEHHE MIPSIMOil B Haiitu TOYKY IepeceyeHus IpsIMOM
rnapaMeTpu4ecKoM BUJIE x—12 _ Y- 9 _z+ 1 c ITOCKOCTRIO
x=12+4¢ 4 3 1
y=9+3f . 3x+5y—-z-2=0.
z=1+t
IloncraBum 3Hauenus X, ), Z B
53 YPaBHEHHE IUIOCKOCTH U HAlZeM OITK-3
t
3(12+4z)+5(9+3t)—1—t—2 =0
t=-3.
x=12-12=0
y=9-9=0 , M(0,0,-2)
z=1-3=-2
. n-p Haiitu yron mexnay npsMoi, IpoXoAsiien upes
Stng = |ﬁ| . /3| TOYKHU A(0;0;4) u B(2;2;0) U IUIOCKOCTBIO
p={2:2,—4) x+y—z=0.
54 b= AB.7i = {1,1, 1} OIlIK-3
sinp= 22+4 _2V2
V2443 3
3-5 JlaHbl BEpIIUHBI TPEYTOJIbHUKA
=k ==l (3062 7) B(= 5,23).C(4:- 7,-2).
CK = p= {_ 5:1 1;0}1 CocTaBUTh IapaMETPUIECKOE YPABHEHUE €TO
55 v —4_5¢f Metuanbl, onymenHoi u3 Touku C . OI1K-3
y=—"T+11t
z=-2.

2. Onucanue MKAaJbl OLICHUBAHUSA
B pamMkax peMTHMHIrOBOW CHUCTEMBI YCHEBAEMOCTb CTYACHTOB IO KaXXIOW JUCHUILIMHE

OLCHUBACTCA B XO04€ TCKYLICIO KOHTPOJIA U HpOMe)KyTOqHOﬁ aTTeCTaluu. PetiTuaTrOBas cructeMa
OLICHKH 3HaHUM CTYACHTOB OCHOBaHa Ha HUCIOJb30BAHUN COBOKYIIHOCTH KOHTPOJIbHBIX




MEPONPUATHI MO TPOBEpKE MPOIIGHHOr0 Martepuana (KOHTPOJIBHBIX TOYEK), ONTUMAJIbHO
pacToJIOKEHHBIX HAa BCEM BPEMEHHOM WHTEpBaje W3YUYEHUS AUCHUIUIMHBL. [IpUHIUIIBI
PEUTHHIOBOM CHCTEMBI OLIEHKH 3HAHHUI CTYJEHTOB OCHOBBIBAIOTCSA HAa TPEOOBAHUAX, OMUCAHHBIX
B [lonoxeHuu 00 opraHu3aiuu 00pa3oBaTEIHHOIO MPOIEcca HA OCHOBE PEUTHHTOBOW CHCTEMBI
oneHku 3HaHuM cTyJeHTOB B DI'AOY BO «CKDVY».

Petimuneosas cucmema oyenku He npedycmompeno 0/l CMyO0eHmos, 00YUauuxcs Ha
00pazoeamenvublX NPOSPAMMAX YPOBHA  8blCUie20 00pA308aHUs  Mazucmpamypbel, O
006yyawuxcs Ha 06pPa306aMeNbHbIX NPOSPAMMAX YPOBHS BbICUIE20 00PA308aHUA DAKAIA8pUAMA
3A0YHOU U OYHO-3A0UHOU POPMbL 0OVUEHUSL.

3. Kpurepuu oneHHBAHUs KOMIIETEHIMI "

Oyenka «OMIUYHO» BbLICMABISEMCS CIYOeHMY, eClU OH B TOIHOW Mepe OCYIIECTBISET
OoTOOp W CHCTEMAaTH3aIlMI0 OCHOBHBIX TOHSATHI aHATUTHYECKOW T€OMETPHH; JAEMOHCTPHPYET BIaJICHUE
(hopMyITMpPOBKaMH YTBEP)KICHHUH, METOJAAMH WX JO0Ka3aTelbCTB; OMEPUPYET IIIEMEHTAMH JIMHEHHBIX
MPOCTPAHCTB, BEKTOPAMHM, JHHCHHBIMA W HEIMHEWHBIMH TEOMETPHUECKHMH OOBEKTaMH; TPHUMEHSET
aﬂre6paI/1quKHe METOAbI JId PCHICHUA TCOMECTPHUYCCKUX 3aJad;, MNPUMCHACT anre6panqecxne u
FCOMCTpI/I‘ICCKI/IC MCETOAbI JIA peHleHI/ISI HpI/IKHaI[HBIX 3aJa4, a TakK XK€ HpOI/I3BOIlI/IT O]_[CHKy KadyeCTBa
MONTyYEHHBIX PEIIeHUH; AEMOHCTPUPYET CIIOCOOHOCTh K aOCTPaKIUH; HCIONb3YeT TeOMETPHUIECKHE
METO/IBI JJTsl OTIMCAHUsI MATEMaTHICCKHUX MOJIEIIeH MpodecCHOHAIbHBIX 3a/1a4.

Oyenka «xopowioy 6bICMAGIAEMCs CMYOeHmy, eCclu oOH OCYIIECTBIIET OT0op |
CUCTCMATU3alnuI0 OCHOBHBEIX MOHSTHI AHAITUTUYECKO FeOMeTpI/II/I; Z[eMOHCTpI/IpyGT BJIAICHHUEC
(hOopMyITMPOBKAMH YTBEPXKICHHUH, METOAAMH WX JOKa3aTelbCTB;, OMEPUPYET JIIEMEHTAMH JIMHEHHBIX
HpOCTpaHCTB, BeKTOpaMI/I, HHHGP'IHBIMI/I nu HCHI/IHGI\/'IHBIMI/I I‘eOMeTpI/I‘IGCKI/IMI/I O6’beKTaMI/I; HpI/IMCHﬂCT
anredpanveckue METOAbl I PElIeHHs TEeOMETPHUYECKHX 3a/lady;, TMPUMEHAeT anreOpandeckue U
FCOMCTpI/I‘IeCKI/Ie METOAbI OJIA pemeHm{ HpI/IKJ'IaZ[HLIX 3aaa4, a TakK XE HpOI/ISBOI[I/IT OHeHKy KadyeCTBa
TOJYYEHHBIX PEIICHUH; IEMOHCTPHPYET CIOCOOHOCTh K aOCTpaKIMH; HCIIONB3YyeT T'eOMETPUYECKUe
METO/IBI JJTsl OTIMCAHUsI MATEMaTHICCKHUX MOJIENIeH MpodecCHOHAIbHBIX 3a/1a4.

Oyenka «y00871emeopumesbHO» 8bICMABIAEMCs CMYOeHmY, eCli OH OCYLIECTBISIET 0TOOp
U CUCTeMaTu3aliurO OCHOBHBIX HOHHTHI;'I aHaHHTH‘ICCKOﬁ FCOMeTpI/II/I; oneppreT 3JICMCHTAMHU J'IHHGﬁHI)IX
HpOCTpaHCTB, BeKTOpaMI/I, HHHGP'IHBIMI/I nu HCHI/IHGI\/'IHBIMI/I I‘eOMeTpI/I‘IGCKI/IMI/I O6’beKTaMI/I; HpI/IMCHﬂCT
anre6pa1/1qec1<ﬂe MCTOAblI I  PCHICHU reOMCTPUYCCKUX  3a4ad; (I)parMeHTapHo HCIIOJIB3YET
TCOMETPHUICCKHUEC MCTOAbI JIS1 OITMCAHUS MATCMATUYICCKUX Moueneﬁ HpOCI)eCCI/IOHaJ'IBHLIX 3a1a4.

Oyenka «HeyO0081€MBOPUMENbHOY BbICIABIAEMCS CMYOeHmy, eciu OH HE MOXKET
OCYH.I@CTBJ'IHTL OT60p U CUCTEMATU3AIIUKO OCHOBHBIX MOHSATHN aHAJIUTHUYECKOU TeoOMETpUuH; ONCPUPOBATH
JIEMEHTAMHU JIMHEUHBIX IIPpOCTPaHCTB, BEKTOpaMHu, JIMHEUHBIMM W HEJIMHEHHBIMUA reoOMETPpUICCKUMU
O6’LCKTaMI/I; MIPUMCHACT aﬂreraI/I‘leCKI/Ie MCTOJbI JIs1 PCIICHHUSA I'COMETPHUUCCKUX 3a4dad; HUCII0JIb30BATh
r€OMETPUUYCCKUEC METOBbI JJId OIMMCAaHNA MaTEMAaTUYCCKUX MOI[GJ'IGIZ HpO(i)eCCI/IOHaJII)HLIX 3aaa4y.

* ¢ coomeemcmeuu ¢ pe3yibmamamu 0C60eHUA OUCUUNIUHBL U 6UOAMU 3A0AHUTL
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