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BBEJIEHUE

Llenpro oCcBOEHUS JaHHOW AMCHMILUIMHBI ['€oMeTpus sBIISETCS YCBOECHUE CTY/ICH-
TaMHd OCHOB MAaTeMaTHYECKOro amnmnapara, He00X0JUMOTO JIsl IPUOOPETEHHSI UMU COOT-
BercTBytomux komnereHuui (OIIK-1) B dopmupoBanun crocoOHOCTH UCIOJIB30BATh
OCHOBHBI€ 3aKOHBI €CTECTBEHHOHAYYHBIX JUCHUILIMH B IPO(HECCUOHATBLHON A TENbHO-
CTH.

JlocTrxkeHne 3ToM 1eIu mpeanoiaraet

* (opMupoBaHUE MATEMAaTUYECKON KYJIbTYpPhl CTY/ICHTOB: YMEHUS JIOTUYECKUA MBIC-
JIUTh, TPOBOAUTH JOKA3aTEIbCTBA OCHOBHBIX YTBEPKACHUMN, yCTAaHABIUBATh JJOTUUECKUE
CBSI3U MEXK/y MOHSITUSMHU, IPUMEHSThH MOJTYYEHHbIC 3HAHUS JUISI PEILICHHS TPAKTUYECKUX
3ajad;

* OCBOCHHME OCHOB COBPEMEHHOTO MAaTEMaTHYECKOTO amnmnapara, HeoOX0IUMOTO IS
pEelIEeHUs] TEOPETUUECKUX U MPAKTUYECKUX 3a/a4, CBSI3aHHBIX C IPUMEHEHUEM METO0B
AQHAJIMTUYECKON T€OMETPUU B JUCIUILIIMHAX €CTECTBEHHOHAYYHOTO COJICPIKAHMUS;

* IPUMEHEHHE OCHOBHBIX MOHATUM, UACH U METOJIOB aHAJIUTUYECKON reOMETPUH ISt
penieHust 0a30BbIX 3a71a4;

* YMEHUE HAXOAUTh, aHAJTU3UPOBATH U KOHTEKCTHO 00padaThiBaTh HAYUYHO-TEXHU-
YECKYI0 MH(OpMaIuio.

B pe3ynbrate nzyueHust TUCHUIUIMHBI « €OMeTpus» CTyACHT JA0JKEH

3HaTh:

OCHOBHBIC TIOHSITUS, OIPEACNICHUS U CBOWCTBA T'€OMETPUYECKHX OOBEKTOB,
OCHOBHBIC TIOHSITUSI AHAJIUTUYECKOM TEOMETPUM, OINPEACICHUS U  CBOMCTBa
MaTeMaTHYeCKUX O0OBEKTOB B 3TOM 00s1acTh, (GOPMYIUPOBKU YTBEPKICHUHN, METOMIBI UX
JI0Ka3aTeIbCTBA, BO3MOXHBIE c(epbl HMX TPWIOKEHUH B JApyrux o01acTiIx
MaTe€MaTUY€CKOTO 3HAHUS U TUCIUIIIMHAX €CTECTBEHHOHAYYHOTO COAECPKAHUSI.

YMmers:

pelaTh 3a1a4l BBIYUCIUTEIBHOTO U TEOPETUUYECKOTO XapakTepa B 00JlacTh aHa-
JUTUYCCKON TEOMETPUU; MPUMEHSITh aIreOpanvdecKue U TeOMETPUICCKUE METOIBI IS
pelIeHus TPUKIIAIHBIX 33/1a4, a TAKXKE MPOU3BOAUTH OLIEHKY KaueCcTBa MOJYyUYECHHBIX pe-
IIEHUH, TIPUMEHSTh TIOJTyICHHBIC HABBIKH B APYTHX 00JIACTAX MAaTEMAaTUIECKOTO 3HAHUS
Y JTUCUUIUIMHAX €CTECTBEHHOHAYYHOTO COACPIKAHUS;

Baagern:

MaTeMaTUYECKUM almnapaToM aHATUTHYECKON TeOMETPHUU, aHATUTUYECKUMU METO-
JaMU MCCJIEIOBAaHUS T€OMETPUUYECKUX OOBEKTOB, HABBIKAMU MPUMEHEHHUS ATOTO B JIPY-
rux 00JacTsIX MAaTEMaTUYECKOTO 3HAHUS U JUCIUIUIMHAX €CTECTBEHHOHAYYHOTO COep-
HKaHUSL.



IIpakTu4yeckoe 3ansitue Ne 1-3
Temut 3anamuii: BeKTopbl ¥ 1efiCTBUSA HAX HUMU. JINHEHHAS 3AaBUCUMOCTb BEK-
TopoB. Koopannarsl BekTopa. CkajsipHoe Npou3BeAeHUE BEKTOPOB.
Leab 3anaTus: BeeneHue NOHATUSA BEKTOPA, ONIEpaluid HaJ BEKTOPAMU, IOBTOPEHUE
CBOWCTB OCHOBHBIX OIl€palliii HaJl BEKTOPAaMU, U3BECTHBIX U3 IIKOJIBHOTO Kypca.
Teoperuuyeckue 3aJaHus
JJIS PA3BUTHUS M KOHTPOJISI BJaJIeHUs] KOMIIETEHIIUSIMH
Hanpasnennsie orpesku. Bexkropel. KommnHeapHasie 1 KOMIITIaHAPHBIE BEKTOPHI.
Crnoxxenne BekTopoB (OnpenesieHre u CBOMCTBA).
Brrunranne BEKTOPOB.
YMHO)KeHHe BekTopa Ha uucio (OnpenesieHue U CBONCTBA).
Teopema 0 KOJUIMHEAPHBIX BEKTOPAX.
JIunelinas 3aBUCUMOCTb BEKTOPOB (OrpeeneHue u CBOMCTRA).
Teopembl 0 TMHEWHON 3aBUCUMOCTH JIBYX, TPEX, UETHIPEX BEKTOPOB.
BekTtopHO€E npocTpaHCTBO.
9. BekTOopHOE MOAIIPOCTPAHCTBO.
10. ba3uc 1 pa3MepPHOCTh BEKTOPHOI'O MPOCTPAHCTBA.
11. ba3uc U pa3MeEpPHOCTh BEKTOPHOT'O MOANPOCTPAHCTBA.
12. IIpuMepbl BEKTOPHBIX NOANPOCTPAHCTB.
13. Onpenenenue koopauHat Bekropa. CBOKWCTBAa KOOPAUHAT.
14. CKaJIIpHOE NPOU3BEACHUE BEKTOPOB.
[pakTHyeckue 3aaHus
JJIS PA3BUTHSA M KOHTPOJISI BJIAIEHUS KOMIIETEHIIUSIMH
3aoanus, peuiaemoie 8 ayoumopuu

Sl AN U e

3agaua 1. /lansl Bektopsl a u b . [locTpouts ux cymmy.
Pemenue. [ToctpoeHre MOXKHO BBIITOJIHUTD IBYMsI CLIOCOOAMM:
NPaBUHJIO TPEYroJlbHHUKA NpaBHIIO0 MapaJlIeJIOrpaMMa

B C
B C
a+b
A | -
A > D

ECHHEZ&,B_CIE,TO AC=a+b IO OIIpe- — - _ - — _
JIEJICHAIO CYMMBL Ecotm AB=a, AD=b, to BC=AD=b (1m0
CBOWCTBY IPOTUBOJIEKAIUX CTOPOH Mapajiesio-

rpamma), nosTomy AC =a +b 1o onpeaencHuo
CYMMBI.

3anaua 2. B tpeyronbsanke ABC M — cepenvna ctoponsl AB. Beipa3uts Bektop CM yepe3 Bek-
Topel CA u CB. y

Pemenue. [loctpouM tpeyrosnbHuk 4A8C 1o napamienorpamma Y; D
ADBC Takum 06pa3om, uTo0b! oTpe3ok CM nexalt Ha ero AuaroHain
(puc. 6). Ilo coiicTBy mapamnenorpamma CM=MD, nio npaBuiy na-

C —>B
)' Puc. 6

pasenorpamma CD=CA+CB, CM = é(@ +CB



Orser: CM = %(@ + @)

3apaua 3. B retpasape DABC: CM=MB, AD =, DC =7, DM = 5 (puc. 7). Pa3noxurs BeKTOp
4B 1o BEKTOpaM 71, 11, p . BBISICHUTH KOMIIJIAHAPHBI JIM BEKTOPBI
AC+ AM, DA— DB, BC.

Pemenue. [1o mpaBuily MHOTOYTrOJIbHUKA

AB=AD+DC+CB=AD+DC+2CM =
=E+R‘+2(W—R)= m+n+2p—-2n=m+2p—n.

Bekrop AC+ AM 71eKWT B IIIOCKOCTH (ABC), Tak kak Bce
Toukn A, C, M nexar B HeEH; DA-DB=-AD—DB =
= —(E + DB): 4B = BA nexur B wiockoctu (ABC), BC 1e-
KUT B II0cKOCTH (ABC). I1o onpeneneHnto 3Tu BEKTOPHI KOMILIa-
HapHBI.

OtBeT: AB=m+2p—7, BeKTOopsl AC + AM, DA— DB, BC
KOMIUTaHAPHBI.

Bamaua 4. B rterpasmpe DABC:  AB=AC =a,

ZDAB = ZDAC = ¢ . Jloka3ars, 410 AD 1 BC.
JlokazatensctBo. Ilycte AC =X, AB=y,AD=z (puc. 8),
Torza x|=4C=a, ¥|=4B=a. Belpazum ~ BEKTOp

BC=BA+AC=—-AB+AC=X-5.

IIycts y - yrom Mexay BEKTOpaMu AD u ﬁ, Toraa
AD-BC
COS Y = — 77— -
[4D|-[BC]
E-R‘:E-()?—)_/):E-)?—Z-f:|E|-|)?|-cos¢—|§|-|)7|cosqo=
:|E|(a-cos¢)—a-cosq)):0,

cliefioBaTenbHo, cosy =0 u AD 1 BC.

3agaua 5. [lokasars, 4TO KoLIUHEAPHbIE BEKMOPbL TUHENHO 3A6UCUMDL.
Pemenue. I1o onpeneneHnio yMHOXKEHHUS BEKTOPA HA YUCIIO JIJIS JTFOOBIX IBYX KOJUTMHEAPHBIX BEK-

TOPOB @,,d, HalAeTcd Takoe YHCIOo a, 4To 4, = ad,, T.e. , —ad, = 0 ¥ K03 OULNEHT NIPU 4, paBeH
1# (0, o onpeneneHyio a, U d@, JTNHEHHO 3aBUCHMBI.

3amaya 6. /[oxa3arb, UTO mpu KOMNAAHAPHBIX EKMOPA TUHEUHO 3A8UCUMDL.

JlokazatenbcTBo. I1ycTh BeKTOpHl @, b, C KOMILIAHAPHBI, TOT/IA, €CIIM OTJIOKUTH MX OT OJHOM
Touku O, TO BCE TPU BEKTOpa OyIyT JIEKATh B OAHOM IIOCKOCTH.
IToctpoum Ha BekTopax mapaiienorpamm OA BC, ciegyroumym

obpazoM: OB — nuaroHanb, OB = b, a CTOpOHBI MapajuieaorpaMmma
napajuienbHbl BekTopaMm a u ¢ (puc.9). Torna mo onpeneneHuo
YMHOKEHHSI BEKTOpa Ha YHCIO0 OA, = aa, OC, = yc , IO IpaBUIy

)

napamenorpamma OB = Od, + OC, wm b = aa+y¢,re. b - a

a-yc= 0, ciemoBaTelbHO, BEKTOPbl @, b,C JMHEWHO 3aBU-
CHMBI. C Puc.9
3agaua 7. Jlokaszarb, 4TO 0151 Mmo2o, UmobObl 8eKmMopuvl OblIU
KOMMUHEAPHBIMU He0OX00UMO U 0OCMAMOYHO, YMOObL UX KOOPOUHAMBL ObLIU NPONOPYUOHATbHHIMU.
HoxazarensctBo. Ilycts BekTopel d(a,,d,,....a,) W b(b,b,,...,b, ) KOJIMHEAPHbIC, TOIIA
6



b =aag= (aa,,aa,,...,aa,), NOCICIHEE, TIDU YCIIOBHH, YTO BCE KOOPAWHATHI BEKTOpPA b ormuuHEI OT

HYJIsl, PABHOCUJIbHBI PABEHCTBaM

a, a a, 1
— — — 2
b, =aa, b, =aa,,...b, =aa,, 1€ ..

n

i
b,
3anayva 8. [loka3aTs, 4TO Ha IIJIOCKOCTH BEKTOPHI €, (1,2) ue, (3,4 ) obpasyrot 6asuc. Haiitu koop-
JMHATBI BEKTOpa f(7 A 0) B DTOM Oasuce.
Pemenue. I1ycTh BEKTOPHI €, U €, IMHEWHO 3aBUCUMBI, TOIa CYIIECTBYET €AMHCTBEHHOE YHCIIO0
_ _ 3=c,
¢ € R Takoe, 4TO €, =cC-¢,, T.C. (3,4): (Ic,Zc). 3anuieM 5TO PaBEHCTBO B KOOpAMHATaX 4o
= C"

c=3, _
5 YTO HEBO3MOXHO, CII€I0BATEIILHO, BEKTOPHI €, U €, JTHUHEeIHO He3aBucuMEL. [Tokaxem, 4To mpo-
c=2,
W3BOJIBHBIN BEKTOP ﬁ(al,az) MO>KHO Pas3JIOXKHUTh [0 BEKTOpaM €, U ¢€,, T.e. HaliayTes &, € R Takue,

ea+3f=a,,

4T0 a = ae, + fe,. 3anuIeM 3T0 paBeHCTBO B KOOPAMHATAX 2t 4p Haiinem a u S, nns storo
a+4p=a,.
2

pelrM CUCTEMY ypaBHEHHUH MeToaoM ["aycca.

A= 5 4 =1-4-2-3=-2#0, cnegoBareibHO, CHCTEMa MUMECT CIUHCTBEHHOE pEIICHHE, T.C.

pasyioKeHue MPOU3BOJILHOTO BEKTOPA @ 110 BEKTOPAaM €, U €, €AMHCTBEHHO. DTO 3HAYUT, YTO BEKTOPHI

a, e, e, TMHEHHO 3aBUCUMBI, KaK U JI0ObIE TPU BEKTOPA, IOITOMY €,, €, 00pa3yroT Oa3uc.
Haiinem xoopAHHATHI BEKTOpPa X OTHOCHUTEIBHO ATOTO 0asuca. JlJisg 3TOro MOJCTaBUM B CUCTEMY
BMECTO @/, a2 KOOPJAUHATHI BEKTOPA X :
a+3p=7, a+3p=7, =2, p=2,
2a+4p =10, a+2p=>3, a=5-2p, a=1,
OtBer: X = (1,2) B 0asuce ¢, ¢,.
[Tycte O — HEKOTOpasi TOUKa JTMHEHHOTO BEKTOPHOTO MPOCTPAHCTBA, OT KOTOPOM OTIOXKEHBI Oa-
3uCHbIE BeKTOPHI. Toraa O Ha3bIBACTCS HAYAIOM KOOpOUHam, a MpsiMble, IPOXOoIsIie yepe3 Touky O

T.. X =¢,+2e,.

napajuieNbHO BEKTOpaM 0a3uca, Ha3bIBAIOTCS ocsamu koopournam. Bektop OM , Hauamo KOTOPOro Haxo-
JTUTCS B HaYaJIe KOOPJMHAT, @ KOHEIl B TOUKE M, Ha3bIBACTCS paoduyc-6eKmopom TOUKA M, KOOPIUHATHI
paanyc-BeKTOpa TOYKU HA3BIBAIOTCS KOOPOUHAMAMU YTOU TOUKH.

Ecnu BexTop 3am1aH AByMs TOUKamu A(aj,az, ...,a,) - Hadano Bekropa u B(by, by, ...,b,) - KOHEIl BEK-

TOpa, To AB = (b, —a,,b,—a,,...b,—a,).

b

3agauya 9. [ToctpouTh TOUKy M U BEKTOp a B 3aJaHHOM Oaswuce, ecnu: a) M(2,-1), 5(— 3 %)



Pemenne. B pmamHOM  0a3uce  MOCTPOMM  BEKTOPHI
OM, =2¢,, OM, = —¢, (puc. 10), Torna mo npaBuiIy HapaIesno-
rpaMMa

OM,+OM, =2e,+(—e,)=(2,-1).
Bexkrop OM = OM ,+ OM, ABIseTCA paguyCc-BEKTOPOM TOYKU M,
MO3TOMY €TI0 KOHEYHAsl TOYKA SIBJISETCSI MICKOMOW TOUKOM M.

ITocTpoum BeKTOp O_A, =-3e,n 04, = ééz , 110 IIpaBUILy Ia-

pajuienorpamma

OA =04, + 04, =—3E,+§EZ =(—3,9=a,

T.e. OA COBIaZACT ¢ HCKOMBIM BeKTOpoM a (puc.10).
6) M(1,-2,3),a(2,0-1).
Pemenne. Iloctpoum  BexkTOoppl OM,=e, W

OM, =-2e, (puc. 11). Ilo npaBuiay mnapamierorpamma

OM,=0M,+0OM,. W3 Touknm M, mOCTPOUM BEKTOD
W = 3e, , 110 NIpaBUILy IapajuieIorpaMMa

OM =M ;M +OM,=0M,+OM,+0OM, =
=& +(- 2)52 +3e,(1,-2,3), m0ITOMY KOHEYHasi TOYKa BEK-

TOpa OM sBRsIeTCs HCKOMOI TOUKOM M.
TocTpouM BekTOpbl OA, = 22, u OA, = —¢, (puc.11).
[To npaBuiy mapannenorpamMmma
OA=0A4,+04, =2¢,+(~1)e, = 2¢,+0-&,+ (- 1)e, =
= (2,0,—] ) =4a ,T.C. BEKTOP OA - HCKOMBIi BEKTOD @ .
3apaua 10. Touka C(2,3) cnyxut cepeauHoit orpeska AB. OnpenenuTs KOOpAUHATHI TOYKU A,

eciu B(7,5).

Pemenwe. [Tycts A(x,y), Torna AC =(2-x,3—y), CB=(7-2,5-2)=(5.2) utak kak AC = CB,

2—-x=235, x=-3,
TO
3I-y=2, y=1

N —

A U

OtBer. A(-3,1).

3aoanusn 01a camocmoamenabHou padomol 00ma
B tpeyronsunke ABC M — Touka nepeceuenus meauan. Jlokasats, uto MA+MB+MC =0 .
B tpeyronsuuke ABC M — Touka nepecedenus Mmeauad. [lokazate, 4yTo

OM = é(@ +OB + %), rae O — mpou3BoJIbHAS TOYKA IPOCTPAHCTBA.

B tpeyronsuuke ABC: CA=a, CB =b . Belpasuts uepes @ u b BEKTOPBI:

CB, , r1e B;- cepequna AC;

CC, , rae C; —cepenuna AB;

CK,rne KeAB, AK :KB=3:10.

B npaBunbaoM mectuyronsuuke ABCDEF: BC =m, BD =i . Bepa3uTb Bce €ro CTOPOHbBI U

BCE JUArOHAJIA Yepe3 m U n .
Touka C genut otpe3ok AB B otHomiennu AC: CB=m:n. Iloka3zaTsp, 4TO:



10.
11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.

26.

1) AC="CB;
n

2) oc=—""o04+" ﬁ, rae O — mpou3BOJIbHAS TOYKA.
m+n m+n

JlokazaTh yciosue npuHadIedCHOCmu mpex moyex 0OHOU NPAMOU: A TOTO YTOOBI TOUKH A, B,
C npuHaIeKANTH OJHOU IPSMON HEOOXOAMMO U HOCTATOYHO, YT00bl OC = kOA+(I—k)OB,

rne O — npousBonbHas Touka, BC =kBA.

JloKa3ate ycrnogue npuHaoniedcHoCmu yemoipex mo4ex 00OHOU NI0CKOCMU: I TOTO 4TOOBI
Touka M npuHaaiexana IIOCKOCTH, onpeaensieMoil Toukamu 4, B, C, He nexaliiMy Ha OJJHOU
IpAMOii, HE0OXOIUMO U JOCTATOYHO, YTOObl OM = kOA +10B + (1 —k—1 )% , e O — npous-
BOJIbHAs TOUKA.

Touku M; n M> — cepenunbl OTpe3KoB A ;B n A2B> cooTBeTcTBEHHO. JloKa3aTh, YTO

] /.
MM, =2 (4,4, + B,B,).

Jlokazatk HeobX00UMbllL U OOCMAMOYHbII NPUSHAK NAPATLIEN0SPAMMA: TSl TOTO YTOOBI YeThI-
pexyroabHUK ABCD ObuI TapaieorpaMMoM HEOOXOAMMO U IOCTATOYHO, YTOOBI AJIsT TPOU3-

BOJIbHOM TOYKH O BBINONHSUIIOCH paBeHCTBO OA+ OC =0B+ 0D .
m+n

B tpeyronbuuke ABC: AB =71, AC =7 . I1ocTpOUTB BEKTOP

KakoMy ycI0BHUIO TOJDKHBI YAOBJIETBOPSITH BEKTOPHI ¢ M b , 4TOOBI BEeKTOp @ +b nmemwi momo-
JIaM yroJ MeXly BeKTopamu a u b ?

B tpanenuu ABCD: BC || DA, BC = éE Pa3noxxuts BeKTOp DA 1o BEKTOpaM DC u DB.

B napamnenorpamme ABCD O — Touka nepecedeHust Meauad, A0 =a, BO =b . Blpa3uts de-
pe3s @ u b cuenyrowme BekTopsl AB, BC, CD .
Otpe3ok AB pazneneH Ha n paBHbIX yacTed Toukamu C;, Co, ..., Cy-;. 3Has, 4TO

AO=a, BO=b ,tae O — Npou3BOIIbHAs TOUYKA, BEIPA3UTh Yepe3 @ M b CIeqyIoIHe BEKTOPEI
A4B,0C,,0C,,...,0C, , .
B tpeyronsuuke ABC M — Touka nepecedyeHust Meauas, O — mpor3BOJIbHAs TOYKA BHYTPH Tpe-

yronbHuKa. Beipasuts OM uepes OA, OC, OB .
B ky6e ABCDAB;C1D; DA=a, DC =&, DD, =d , Touka E nenut otpe3ok DC; B OTHOLICHUH

1:3. BeIpa3uth 4epes a,c,d CleLylomue BEKTOpsl 4 B, BE, B,F .
Touku M u M; — Touku nepecedyeHuss Meauad TpeyroabHUKOB ABC u A;B;C; COOTBETCTBEHHO.

Jlokasars, uto MM, = é(AAI +BB,+CC,).

B nmapamnenenunene ABCDAB,;C1D; BM=MC, DIN=NCj, p = AB, q= AD, 7 = AA, . Pazno-

JKATH BEKTOPBI MN u PA 1o BEKTOpaM p, q,7 , ecnu P — cepenuna DC.

Uepes Bepunny 4 TpeyroyiibHuka ABC npoBeneH nepneHauKkysap AD K MIOCKOCTH TPEYTroJib-

Huka. ZABD = a, ZABC = . Belpa3suTh KOCHHYC yIjla MEX1y BEKTOPaMHU BC u BD yepes

yriel @ U ff.

M3BeCTHO, 4TO €MHUYHbIE BEKTOPHL @, b, ¢ 00pa3yioT momapHo yrisl o 60°. Haittu yrom:
1) mexny a u b+c;

2) mexay a ub-c.
B npaBunbHOM mectuyronbHuke ABCDEF co CTOPOHOM a HAalTH:



27.
28.

29.
30.

31.

32.

33.

34.
35.

36.

37.

38.

39.
40.

41.
42.

43.

44,

45.
46.

47.

48.

49.

50.

51.

2) OA-OB, OA-OC, OA-OD, rae O — IeHTp MIEeCTUYTOIbHUKA.

Jlokasathb, 4TO |c7| =va’.

Kakomy ycia0BHIO TOJKHBI YIOBIETBOPSATH BEKTOPHI @ U b , 4TOGBI HMEIIO MECTO COOTHOIIIE-
HHE ‘E+E‘ =‘E—Z;‘?

B npsamoyronsanke ABCD M w N — cepenunnl ctopod CB u AB cootBeTcTBeHHO, CB=3,
AB=4. Paznoxuts BekTop DB 1o BekTopam OM =a, ON =c.

JlaHbBI TpU BeKTOpA @, b, C , YIOBIETBOPAIONINE YCIOBHIO & + b+c=0, MpUYEM,
pl=1.
[Tokazatp, 4TO Yroia ¢ MexXay IuaroHaasiMHU MPSMOYTOJbHUKA, TOCTPOEHHOTO HAa BEKTOPaX a
a’—b’

a’+b’

Jlokazatb, 4TO BEKTOp p =b (c_zE)— E(c_zb) MEPIEHAUKYIAPEH BEKTOPY a .

al=3,

E|=4. Boruucnuts ab +b¢ +ca .

ub (c_z 1b ), omnpezensercs GopMynoi cosp =

BekTopsl @ u b B3aMMHO HEpIEHANKYISPHBI K UMEIOT paBHbIC JUIMHBI. Jl0Ka3aTh, 4TO
p=3a+5b u qg=10a—6b B3aUMHO NEPIECHIUKYJISPHBI.

W3BectHo, uTo [a|=3, 5‘:4, Lgoz(ﬁjl;j:%ﬁ. Haiitu: ab, 52’52,(5+b_)2.

SABASAIOTCS M B MPOCTPAHCTBE MHOTOUJICHOB CTENIEHU HE BBIIIE IBYX JIMHEWHO 3aBUCHMBIMHU
BEKTOPHl p, = [+ 2t+3t°, p, =2+ 3t+4t°, p, =3+ 5t +7t°?

JIaHbI KOJUIITMHEAPHBIE U COHANPABIEHHBIE BEKTOPBI @ (n,] ) b (4n) Omnpenenure n.

W3BectHo, uto A(3,4,1), B(1,0,-1), C(-2,-6,-4), D(2,3,4). Jlexxat nu Ha OJHOU MPSAMON TOYKH:
)4, B, C; 2)A4, B, D?

Bekropsl 5(1,2,3 ) u AB , TIe A(I,I,] ) B € XOY , xonnuneapusl. HaliTu koopinHaThl TOUkH B.
[Ipsimas 3amana nByms Toukamu A(-12,-13), B(-2,-5). Haiitu Ha Heit Touky M ¢ abcuccou,
paBHOI 3.

B tpeyronsuuke ABC nposenens! Mmenuana BK, cpennss nmuaust MN||AC, O = BK N MN .
KC =¢,, KM =&, Oupenenurs B 3T0M 0a3uce KOOPAMHATHI CIIEAYIOUIMX BEKTOPOB:

a) CM, KN, NC,

6) OB, CB,AM .

B nmapannenorpamme ABCD A(-4,4), B(2,8), M(2,2) — Touka nepeceueHus nuaronaieit. Haiitu
C D.

Omnpenenutb KOOPAUHATH KOHIIOB 4 U B oTpe3ka, KoTopklil Toukamu P(2,2) u Q(1,5) pazneneH
Ha 3 paBHbIC YaCTH.

Touxa M denum nanpaenennwviii ompe3ox M ,M , 6 OMHOWEHUU /1(& # 1), ecmu M,M = AMM,
. Jlokazats, uto eciu Mi(x1,v1,z1), M2(x2,y2,22), TO KOOPAUHATHI TOYKU M BBIYUCISIOTCS 110
(opyymam x = X, + Ax, = v, + Ay, = z,+ Az, '

1+ 2 1+ 2 1+2
[TonmyuuTts hopMyIbl A1 BBIYMCICHUS KOOPAUHAT CEPEeUHBI 0Tpe3ka AB, eciu A(x1,y1,21),
B(x2,y2,22).
WsBectnbl Touku A(-2,5), B(4,17). Ha otpe3ke AB Haxoautcs Touka C, pacCTOSHUE 10 KOTO-
pOii OT TOUKH A B 1Ba pasza 00JbIlIe paccTOSHUSA OT Touku B. Hailitn koopaunate! Touku C.
OOpa3zyeT 11 JIMHEWHOE MPOCTPAHCTBO MHOKECTBO 3JIEMEHTOB BUa (X1,Xx2,0,0), (v1,y2,0,0),
(z1,22,0,0)?
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52.

53.
54.

55

57.

38.
59.

60.

SBnsieTcs U TMHEHHBIM TPOCTPAHCTBOM MHOXKECTBO CUCTEM YETHIPEX NEHCTBUTEIBHBIX YHCEI
(x1,x2,1,1), 01,y2,1,1), (z1,22,1,1), TA€ X1, X2, V1, ¥2, Z1, Z2 - BCEBO3MOXKHBIE JICHCTBUTEIHHBIC
9HClia, €CIU ACUCTBUS HAJl TAKIMH BEKTOPAMU OIPEIEISIOTCS TOKOMIIOHEHTHO?

SIBnsieTcst M TMHEWHBIM MPOCTPAHCTBOM MHOKECTBO MHOTOUYJIEHOB BTOPOM CTENEHU?

MoskeT 1 TMHEHHOE MPOCTPAHCTBO COCTOSTH: 1) U3 OJHOTO BEKTOPA; 2) U3 IBYX PA3IHUHBIX
BEKTOPOB?

. Obpazyer 1 TMHEHHOE MPOCTPAHCTBO COBOKYIHOCTD TPOEK LEJBIX YHceN (X,),z)?
56.

O6pa3yroT 11 JIMHEHHOE IPOCTPAHCTBO BCE T€OMETPUUECKHE BEKTOPBI, MMEIOIIHME 001ee
Hayajo B Hayaje KOOPAUHAT U PacIOI0KEHHBIE B IEPBOM OKTaHTe?
Jloka3aTh, 4TO B TPEXMEPHOM IPOCTPAHCTBE TPU HEKOMIIJIAHAPHBIX BEKTOPA JIMHEHHO HE3aBU-
CHUMBI.
Jloka3aTh, 4TO B TPEXMEPHOM IIPOCTPAHCTBE JTIOOBIC YETHIPE BEKTOPA TMHEHHO 3aBHCUMBL.
IToka3saTb, 4TO 2JIEMEHTHI €, = (1,] 0), e, = (1 0.1 ) Ha IUIOCKOCTH MOT'YT OBITh BBIOpaHbI B Kaye-
cTBe Oa3uca. HaliTu koopauHATHI BEKTOpa )?(2,3) B DTOM Oasuce.
[Toxa3zark, YTO MHOKECTBO BCEX MATPUI] BTOPOTO MOPSIKA ABIAETCSA JMHEHHBIM ITPOCTPaH-

_ (1 0y_ (0 2y_ (0 0\_ (0 0
ctBoM. [Tokazare, 4To MaTpuIsl €, = (0 0} e, = (0 0], e, = (3 0} e, = (0 4} 00pa3yroT
ero 6asuc.

IIpakTuueckoe 3ansaTue Ne 4
Tema 3anamun: CucreMbl KOOPIAMHAT

Heab 3ansaTusA: BBeneHUEe NOHATUA CUCTEM KOOpAHUHAT. M3ydeHue pa3inyHbIX CH-
CTEM KOOPAMHAT, (POPMUPOBAHUE MMPOCTPAHCTBEHHOI'O BOOOPAXKEHUS U U3yUEHUE METO-
JIOB aHAJIMTUYECKON T€OMETPUM B IPOCTPAHCTRE.

Teoperuuyeckue 3agaHus
JJISL PAa3BUTUA U KOHTPOJISI BJIAJCHUS KOMIIETCHUUSAMU

. aiite onpenenenne ahhuHHON CHCTEMBI KOOPIUHAT HA TIJIOCKOCTH.
. Haiite onpeaenenue aphuHHON CUCTEMBI KOOPAUHAT B TPOCTPAHCTBE.
. Kakoil BeKTOp Ha3bpIBaeTCs painyCc-BEKTOPOM?

. Kak HaliTu KoOopAuHaThl BEKTOPA, 3HAsI KOOPAUHATHI €ro0 Hayajaa U KOHIA?

1
2
3
4. JlaitTe onpeneneHrne KOOpANHAT TOUKH B ahPUHHON crcTeMe KOOpAUHAT.
5
6

. Jalite onpeaeneHue NpsMOYTroJbHON JEKapTOBOM CUCTEMBI KOOPIUHAT B IPOCTPAH-
CTBE.
7. Kak HaliTU paccTosiHHE MEX]ly TOUKAMH B MPSIMOYTOJIBHON J1IeKapTOBOM CUCTEME KO-
opauHat?

IIpakTuyeckune 3agaHus
JJIS1 PAa3BUTHS M KOHTPOJISI BJIAJleHUs] KOMIIeTeHIIUSIMH
3aoanusn, pewiaemole 6 ayoumopuu

. 3
3amaya 1. Halitu npssMOyroJibHbIE KOOPJIMHATHI U MOCTPOUTH TOUKY A (2«/2,—7[ , €CIIHA TIOJIIOC
4

COBIIAAACT € HA4YaJIOM KOOpJAHWHAT, MOJIApHAasd OCb HAIIpaBJICHA

y

10 ocH abcuuce. ; 4 Puc.17
Pemenne. Ilo ¢opmynam (1) x= Z\ECOSZE =-2; | ]_
| A
—\2sinm=2;4(-22).1 17 | >
y= smzﬂ— ; A(-2,2). Tloctpoenue cm. Ha puc. 17. ol i X
Otsert: A(-2,2).
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3agaua 2. Haiitu nossipabie KOOpIUHATHI TOYKH M (1,—4/3 ), €CIIH TIOJIOC COBMAAAET C HAYaIOM

KOOpJAHUHAT, a OoJIApHas OChb - € ITOJIOKUTCIIbHBIM HAIIPaBJICHUEM OCHU 216CI_II/ICC (T.e. CUCTCMbI KOOPpAWHAT
COTJIaCOBAHBI).

M, Pemenue. ITo popmynam (2) p =4/ I’ +(—\/§)2 =2, singp= _g

Puc.18
p M, , = %72' (Tak xak Touka M nexwurte B IV werBeptn). Urak, M (2,§ﬂj
2
0 ? S
* Ortser: M[Zgyz] .

3agaya 3. OnpenenuTs pacCTOSIHUE MEKIY TOUKaMu M, (,0l , gpl) uM, (,02 , goz) (puc. 18).
Pemenue. B tpeyronsuuke OMMo>:
OM,=p;,OM, = p,, ZM,OM, =, -¢,.
ITo TeopeMe KOCMHYCOB
M,M;=0M;+0OM;—-2-OM,-OM, -cos /M ,OM,,

3
MM, = p] +p3 =2p,p; coslp, ~ ) ©)
Ecmu ¢, > ¢,, T0 ZM ,OM, = @, —@,, HO TaK Kak KOCUHYC yIJla — 4eTHas GyHKIus, To hopmyna (3)

OCTaeTCs CIPaBEUIMBON U B 3TOM CIIydae.

Otser: MM, = \/:012 + ,022 =2p,p, COS(% _(01)-

@ueypoti Ha3bIBaeTCs J1I000E MHOKECTBO TOUEK MpocTpaHcTBa. [1ycTh 3a1aHa HEKOTOpast cUcTEMa
KOOp/AMHAT. Y CIOBHUEM, ONpeAesomuM Gurypy F B TaHHOW cHCTeMe KOOpIMHAT, Ha3bIBACTCS ypaB-
HEHUE, HEPaBEHCTBO, UX CUCTEMAa WJIM COBOKYIHOCTb, KOTOPHIM YAOBIETBOPSAIOT KOOPAUHATHI JII000I
TOYKU GUTYpHl F 1 HE YIOBIETBOPSIOT KOOPJUHATHI TOUYEK, HE MPUHAIeKauX purype F .

3anaua 4. CocTaBuUTh ypaBHEHHE OKPYKHOCTH pajuyca 7, €Clv B IPSMOYTOJIbHON J1€KapTOBOM
CUCTEeME KOOpJUHAT Ha TUIOCKOCTH e 1eHTp C uMeeT KOOPAUHATHI (a,b).

Pemenue. [Tycte M(x,y) - Tekymas TOYka OKPY>KHOCTHU (T.€. TPOU3BOJIbHAS €€ TOYKa), TOTZIa 110

ONPEACICHUIO OKPYKHOCTH CM=r. 3anuiiieM 3TO paBEHCTBO B KOOpAMHATAX \/ (x—a)2 +(y—b)2 =r.
Bossenst 06e yacTu ypaBHEHHs B KBaupar, noinyuuM (x—a) +(y—b) = 7.

Otser: (x—a) +(y-b) =r.

3agaya 5. CocTaBUTh ypaBHEHHUE Kpyra pajuyca 7 , €CIIA OH JIEXKUT B IIIOCKOCTU X0y, a €ro LEHTP

C B IpsSIMOYTOJIHHOM JIEKApPTOBOM CUCTEME KOOPJIMHAT B MPOCTPAHCTBE UMEET KOOPAUHATHI (a,b, ().
Pemenwme. [Tycte M(x,y,z) - Tekylias To4ka Kpyra, Torjaa mo onpenenenuro kpyra CM <r . 3anu-

2 2 2
IoIleM  [OCJIEJHEE  pPAaBEeHCTBO B KOOpJMHATax \/ (x - a) + ( V- b) + (z - 0) <r WIH
(x—a) +(y—b) +2z7 <r’. Tak KaK KPyr JICKUT B IIIOCKOCTH x(Oy U y BCEX TOYEK ITOU IIIOCKOCTH all-

(x—af +(y—bf +z7 <r?, (x—a) +(y-b) <r?,

IJIMKATa paBHA HYIIO, TO UMEEM CUCTEMY: WIn
z=0. z=0.
2 2 2
x—af +(y=b) <r*,
OrtBerT: ( ) (y )
z=0.
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3agaua 6. YcraHoBUTH BUJ] QUTYPBL, KOTOPAs B MOJISIPHON CUCTEME

p=2

KOOpJAMHAT 3aJlaHa CUCTEMOM: T
0<p<—.
2

Pemenre. MHOXXECTBO TOYEK, Y KOTOPBIX P =2, - 3TO TOYKH, OT-

CTOSIIIKE OT MOJIF0CA HA PACCTOSHUE 2, T.€. 3TO OKPY’KHOCTB C LIEHTPOM B
oJIroce paauyca 2.

Puc. 19

T .
HepasencrBo 0 < ¢ SE 3aJ1a€T MHOXECTBO JIyduel (p - mpous-

/1 .
BOJIbHO) C HA4ajJOM B MOJIIOCE U YIJIOM HakjioHa oT 0 10 B K TIOJISIpHOM ocH, T.e. 310 yron AOB. B

MePeceueHUH ITUX MHOXKECTB MOJTyYUM UCKOMYIO (PUTYPY — Y4acTh OKPY>KHOCTH, Jiexalryto B | uerBeptu
(puc. 19).

OtBeT: naHHas cucTeMa 3a/1a€T 4acTh OKPYKHOCTH, Jiexkallyto B I ueTBepry.

JroOyro ¢urypy MOKHO BBIpa3UTh alreOpanvecKkd, XOTs Ha MPAKTUKE 3TO HE BCET/a JETKO Cle-
natb. OgHAKO Jaxke He BCAKOE ypaBHEHHE OmpenesnsieT HekoTopyio ¢urypy. Hampumep, ypaBHeHUe
x’+y?=0 3anaer na mockoctu Touky O(0,0), a B mpocTpancTse — och Oz ; ypasHeHue x°+y°=-1 He 3a-
JJaeT HUKaKOTr0 MHOXECTBA TOYEK.

3agaya 7. B npsAMOyrosibHOM 1€KapTOBOM cUCTEME KOOPANHAT MHOXKECTBO TOUYEK 3a1aHO YpaBHe-
HHeM x-3y=(. HaiiTu ypaBHEHHE 3TOT0 MHOXECTBA B COTJIACOBAaHHOM MOJISIPHON CUCTEME KOOPANHAT.

Pemenwue. 1o ¢popmynam mepexona OT MOISIPHOU CUCTEMBI KOOPAUHAT K COTJIACOBAHHOM MPSMO-
YrOJIbHOM JICKapTOBOM X = P COSQ, ¥y = psin ¢ . [ToacTapisist BRIpaKeHHS A1 x U y B UCXOJHOE ypaB-

HEHUE, MOTYyIuM P cos@—3psing =0, p(cos @—3sin go) =0, oTKy1a
p=0 WIn cosp—3sinp=0,T.e.

1
gp=—, o= arctg§+7m,n e’/.

1

3
p=0,

OtBer: ]

Q= arctg§+7m,n e’

3aoanusn 014 camocmoamenabHou padomol 00Ma

—

6 4
2. Haiitu nonsipuble KOOPAWHATHI TOUEK, €CIU CUCTEMBI KOOPAMHAT COTJIaCOBAHbI: A(2\/§ ,2), B(-4,4),

C(-7,0), D(—~2,-6 ).
3. Haiitu npsMOyrosibHbIE KOOPAMHATHI TOUEK, €CIM CUCTEMBI KOOPAUHAT COIJIACOBAHBI: A( 1 0%) ,

B(O,—iﬂj, C(],—Zj, D(Z,—iﬁj .
2 3 6

4. Haiitu nosnsipHple KOOPAMHATHI TOYKH, CAMMETPUYHON TOuke M (p, go):

[TocTpouTh TOYKH, 33JJaHHBIC MOJISIPHBIMA KOOPJIMHATAMU: A[4,%} B(S’,— Ej, C(],—ﬂnj.

a) OTHOCUTEIBHO TMOJIOCA; 0) OTHOCHUTEIIBHO TOJISIPHOM OCH.
5. OmnpenenuTs MHOKECTBO TOUYEK, KOOPAMHATHI KOTOPBIX B MOJSPHOM CHCTEME KOOPAUHAT y/IOBIIe-
/1
TBOPSIFOT YPaBHCHHUIO: a) p=3; 0) o= 5

6. H300pa3uTh Ha YePTEKE MHOKECTBA TOUCK, 3a/IaHHBIX CICAYIOIIMMH CHCTEMaMH HEPABEHCTB B
MPSIMOYTOJIBHON CHCTEME KOOPMHAT:
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2) {x>0, 5 {0<x£1, . |x|£2, ] {x2+y2<16, o (x—2)2+(y—3)2>25,
y<I; y>0; |y|23; x>2; |x|<2.

7. W300pa3uTh Ha YepTEKE MHOKECTBA TOUCK, 3a/IaHHBIX B MOJIIPHONU CUCTEME KOOPIUHAT CIICIYIO-
IIUMHU COOTHOUICHUSIMU (€CITH @ € [0,271]):

T T 5 p>2
a) p<2; 0) p>—; B)I<p<3; 1)—<@<—7; )\ 7z Vi

8. B npsAMoyroapHOI 1€KapTOBOM CHCTEME KOOPAMHAT MHOKECTBO TOUYEK 3a7]aHO YPAaBHEHUEM
x’+)?=16. HaiiTu ypaBHeHHE ITOr0 MHOKECTBA B COTJIACOBAHHOM MONAPHOI cHCTeMe KOOPIHHAT.
9. CocTaBUTh ypaBHEHNE MHOKECTBA TOUYEK, PABHOYJAIEHHBIX OT Touek A(2,0) u B(1,1).

IIpakTnuyeckoe 3anarTue Ne S
Tema 3anamua HenuHelHbIe onlepanu Ha{ BEKTOPaMU
Heab 3ausaTus: PopMUpOBaHUE YMEHNUN BBIYMCIIATH PA3JIMYHbIE IPOU3BEICHUS BEK-
TOPOB.
Teopernueckue 3aganus
JJIS. PAa3BUTHUSA U KOHTPOJIS BJIAJCHUS KOMIIETCHUIUSAMU
1. JlaliTe onpeneneHre CMEMAaHHOTO IPOU3BEICHUS BEKTOPOB.
2. CBoiiCTBa CMEIIAHHOTO MTPOU3BEACHUS BEKTOPOB.
3. BeIpaxxeHue CMEAaHHOIO IIPOU3BEICHUS BEKTOPOB B KOOpAWHATAX.
4. O0ObeM napaienenunesa.
5. JlaiiTe ornpenesieHue BEKTOPHOTO IIPOU3BEIECHUS BEKTOPOB.
6. TeopeMa 0 CBSI3U CMELIAHHOI'0, BEKTOPHOTO U CKAJIIPHOT'O IPOU3BEICHUS BEKTOPOB.
7. CBOMCTBa BEKTOPHOI'O MPOU3BEACHHUS BEKTOPOB.
8. BpIpaxeHrEe BEKTOPHOrO NPOU3BEACHUS BEKTOPOB B KOOPJAWHATAX.
9. Inomane TpeyroapHUKA.
IIpakTuyeckue 3aJaHusA
JJISL PAa3BUTUA U KOHTPOJIS BJIAJCHUS KOMIIETCHUUSIMU
3aoanus, pewiaemvle 8 ayoumopuu
3axaua 1. M3BecTHO, 4TO BEKTOPHI S +2f U 55 —4f B3auMHO NepHeHIUKYIApHbL. Kakoii yromn obpa-
3YIOT €JMHUYHBIE BEKTOPLI 5 U 1 ?
Pemenne. Tak kak gaHHbIE BEKTOPBI NEPIEHAUKYJISAPHBI, TO UX CKAJSIPHOE IIPOU3BEACHUE PAaBHO
HYJIIO: (E + 2t )(5 s—4t ) = (). Vcnonb3ys CBOMCTBA CKaJISIPHOTO MPOU3BEACHUSI BEKTOPOB, UMEEM:
(5 + 27 )55 —47)= 55" + 1057 — 457 — 8t = 557 + 651 - 8,

—— -2 —2 _ _ —2 — -2
T.e. 65f=8f"—55". Tak KaKk BEeKTOpHl 5§ M [ CIUHHYHBIE, TO S5 :|s| =11 =|t| =1, mosToMy

6st=8-1-5-1, 51 = > Hcnomnb3yst TeOMETpUYSCKHE CBOMCTBA CKAJIIPHOTO MPOU3BEICHUS, UMEEM

N st 1/2 1 - - 4
cos| 8§, |=—=—= = ——=—, T.€. YTOJI MEX]Y BEeKTOpaMU 5 WU ! paBeH — uiau 60°.
5|l 11 2 3

Otger: 60°.

3anaua 2. Ilokasarp, uto TpeyroiabHuk ABC mpsSMOYTOJbHBIN, €CIIM B OPTOHOPMUPOBAaHHOM 0Oa-
3HCE ero BEPIINHBI UMEIOT KOOpauHaTel A(-3,-3), B(-1,3), C(11;-1).

Pemenue.

I crioco6
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E‘=\/22+62 =440,
AC=(11+3—1+3)=(14:2), R"=\/]42+22 =+/200,
BC=(11—(—1);—1-3)=(12,—4), ‘R":JIZZ +(=4) =4160.

Tak kax AC”° = AB’ + BC’, to ms1 Tpeyronsuuka ABC cripasenBa Teopema [Tudaropa, ciemo-
BaTEJIbHO, TPEYTroJbHUK ABC NpsIMOYTOIBHBIN € IPSAMBIM YIJIOM B.
II coco6

AB=(2;6), AC=(14;2), BC=(12,—4).

AB-AC=2-14+6-2=28+12=40, AC-BC=14-12+2-(-4)=168—8 =160,
AB-BC=2-12+6-(—4)=24-24=0,1.e. AB 1 BC , IOATOMY TpeyroyibHUK ABC NpsMOYTOJIbHBIMN.

3anaua 3. Otpe3ok AD nepreHIuKyIspeH MIOCKOCTH TpeyroiabHuka ABC. Halitu yron y mMexay
BEKTOpaMHU BC wu BD, ecnu ZABD = a, Z/ABC = p (puc.22).

AB=(—1—(-3);3+3)=(2:6),

Pemenue. UMeeM cosa = gﬁ , COS,B=B_C—'BA, cosy = BC-BD . Tak kak Ez =‘E2,TO
[B4-[BD ‘BCHBA BC|-[BD
D BA-BD BC-BA BC-BD BA
cosa-cos ff =r— . — = “—— =cosy.
Car? ‘BA‘- BD| |BC -‘BA‘ BC|-[BD ‘BA‘
U

y ‘v OrtBer: cosy =cosa-cos fj.
C Puc.22  3gmeyanue. Teopema 0 Tpex MEPHEHINKYIAPAX SBIACTCS ClIE/I-
CTBUEM 3a/1auu 4.
HeiictButensno, eciu  AB L BC, 10 /B =90" u
cosy=cosa-cos 90" =0, T.e. eciM NPOEKIUs HAKIOHHOM IEPHEHIMKYJIAPHA HEKOTOPOH MpAMOii B
MIJIOCKOCTH TPOEKIINH, TO M HAKJIOHHAS TIEPIICHIUKYIISIpHA 3ToH npsiMoii. BepHo u o6patHoe.

HeiictButensHo, ecmt DB L BC,10 Ly =90°, cosa-cos f=0,n0 La< 90", Tak kak DB HaxI0-

HeHa K miockoctd ABC, mostomy cos a # () . Ocraercs npunsTh, uto cos f=0, T.e. Zf=90".

3anaua 4. OnpenenuTb KOOPJAMHATHI U ATUHY BBICOTHI BH Tpeyronsuuka ABC (puc. 23), eciu
AB(4,2,~1), AC(2,-2,0).

Pemcrne. BH = BA+ AH , BEKTOPBI AH w AC KOJUIMHEApHBI, TI03TOMY CYLIECTBYET YHCIIO
a# () taxoe, uto AH =a- AC =(2a~2a,0). Takkak BH 1. AC,10 BH - AC = 0 . 3anumem nocesee
PaBEHCTBO B KOOPIMHATAX:

BH =(—4,-2,1)+(2a-2a,0)= (-4 +2a-2-2a,),

B BH-AC = (4+2a-2-2a1)-(2,-2,0)= -8+ 4a+4+4a,
Puc.23

otkyna 8a—4 =0, 1.e. a=§.

—_— bi b
BH=|-4+2-—-2-2-—1|=(-3-3,1);
c ( v2.] ! j (-3-3.0)

BH|=(C3) (37 + 7 =419,

H

Otser: BH =(—3,-3,1),

3|15

3agaya S. Beruncnuth miomas napaiiesiorpaMmma, HOCTpOEHHOT0 Ha BEKTOpax a + 3b w3a+b
A
— T 4
, €CIIN |Cl| = ‘b‘ = I, [Cl,bj :g .
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Pemenue. 1o cBONCTBY BEKTOPHOI'O MPOU3BEACHUS S = ‘[(c_z+ 3b ) (36_1 +b )]‘ . YIIpOCTUM BBIpaxe-

nue [(@+35)(3a +5 ) =[a,3a +b]+3[b,3a +b] = 3[a,a] +[a,b] + 9[b,a] + 3[b,b] = -8[a,b], (rax xax

@ mapamienet @, b napawtenenb , o [a,a]=[b,b]=0).
Taxu obpazom, S =‘—8-[c7,l;]‘ =8'|E|-‘l;‘-sin(c_l,l;j =8‘]-1-sin%=4 (xB.ex.).

OtBeT: S=4 KB.€I.
3agaua 6. Beraucnuts mwiomans tpeyronsinka ABC, eciu AB(1,2,3,), BC(2,0,2).

] P
Pemrenne. 1o cBOWCTBY BEKTOPHOTO IPOM3BEACHUS S 5 = E‘[AB,BC]‘ .

13
22

[4B,BC] =

-J

o~ el
S N~
W X

123
=1
02

A2y - -
+k =4i+4j-4k,
20

[4B.BCl|=/4* + 47 +(-4) =443, S=§4\/§=2\/§ (kB.e1L).

OtBet: S = 2\/§ KB.¢/.
3amaua 7. Beruuciauts (E -b Xl; -C XE — E) .

II03TOMY (E—EXE—EXE—E)= 0.

Omser: (@-b)b-c)c-a)=0.

3anxaua 8. B tpeyronbHoit npusme ABCA, B,C, Bektopbl AB(0,1,—1), AC(2,—1,4) ONPERENSIOT OC-
HOBaHue, A4, = (- 3,2,2). Haiitn BBICOTY IPH3MBI.

Pemenue. V =§Sm -h,S,,, =§‘[ER] , TAK Kak 00beM IpU3MBl B [1Ba pa3a MEHbIE 00beMa
napajuielienuiesia, IMOCTPOGHHOr0 Ha TeX JKe BeKTopax, To V= é‘EA_CA_A, . Torma
2fapacaq) |0 g o
h= e , AB-AC-AA4,=|2-1 4|=- PO 2=—16—1=—17,
—— I =1 -1 00 I 2--17
[4B,AC] = , , =(3-2-2), h= /7 _ 31 o7 (en.).
—1 4[| 4 2/]2-1 32y 2y V17

OtBet: h=2+/17 en.
3aoanus 011 camocmoamenabHou padomuvl 00Ma
1. JlaHbI eIMHIYHBIE BEKTOPHI @,b,C , YIOBIETBOPSIONINE YCIOBUIO @ +b +¢ = 0. Beraucaurs

a-b+b-c+c-a.

2. HaHo, 94TO |c7| =a,lb ‘ =b # (). OIpeIeUTh, IPH KAKOM 3HaueHUH A BEKTOpbl & + Ab u @ — b
OyAyT NepreHaNKYISPHBL.

3. OnpenenuTh, NPH KAKOM 3HAYEHHH A BEKTOPHl @ = Ai —3j+2k u b =i +2j — Ak B3aUMHO
HEPIICHTUKYIISIPHBI.

4. KakoMy YCIOBHIO JOJKHBI YIOBIETBOPSTH BEKTOPE d U b , 4TOGHI BEKTOp @ + b 1esmui 1o-

T0JIaM yroJl MEX1y BekTopamu d u b ?
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10.

1.

12.

13.

14.
15.

16.

17.
18.

19.

20.

21.
22.
23.
24.
25.

26.
27.

28.

. KakoMy yCII0BHIO JOJDKHBI YIOBIETBOPSATH BEKTOPHI ¢ U b , 4TOOBI BEIIOIHSIIUCEH CIIEAYIOIIUE

:2) ‘c_l+1;‘>‘c_l—5

COOTHOIICHUS: 1) ‘E+5‘=‘E—E ;0 3) ‘E+Z;‘ <‘c7—l;‘?

. Jlausl TpH BekTOpa a,b,C , yAOBIETBOPSIONIHE YCIOBHIO a +b +¢ = 0. 3Has, 4ro |c7| =3,

‘Z;‘=1, ¢ =4, Bpruniciuth a -b+b-c+c-a.

. Jlokasarhb, 94TO yroJ MEXIy JUaroHaisMi IPSAMOYTOJIbHHKA, TOCTPOEHHOTO HAa BEKTOpaxX d W

= a’-b’
b , Beramcasiercs mo hopmyiie |cos (p| =
a’ +

BekTopsl d U b B3aMMHO TEPIEHIUKYIISPHBI U HMEIOT PaBHBIE JIUHBL J0Ka3aTh, YTO BEK-

al=473,

YHHY yTJia ¢ MEXIY BEeKTopamMu d +b u a —b . JlaTh reOMeTpHYECKYIO HHTEPIPETAIHIO 3a-

TOpEl p =3a +5b u g =10a —6b TepIEHIUKYIAPHEL.

HM3BecTHO, UTO Yroa MexXay BekTopamu d u b pasen 30°,

b‘ =1. Beraucaurs Beu-

Ja4u.
Bekropsl d u b NEepIEHIUKYJISpHBL. HallTu », eciau B IPsIMOYTOJIBHOM JIEKapTOBOU CUCTEME
KOOP/IMHAT BEKTOPHI paBHbL: a) @(2,~1,3), b(1,3,n); 6) @(n,~2,1), b(n-n1).

B rerpasape DABC: AB=AC=a, £DAB = ZDAC = ¢. Haiitu yros Mexay BEeKTOpaMu AD u
BC.

B nupamune SABC yriawl npu BepuimHe S IpsiMbIe, & OCHOBAHUEM CIYKUT PAaBHOCTOPOHHUHN

tpeyronbHuK ABC. Touku D u E sBisttoTcs cepequHaMu pedep AD 1 SB cOOTBETCTBEHHO.
Haiitu yron mexny Bektopamu SD u EC.

OnpenenuTh BEKTOP, KOJUTMHEAPHBINA OuccekTpuce yria 4 tpeyroiasauka ABC, ecnu
AB=(2,2,1), AC=(34,0).

HaiiTn efyHIYHBIA BEKTOD, TIEPIIEHINKY/IAPHEIH BEKTOpaM @ =i+ j+2k u b =2+ j+k .
Haiitu ckansipHoe mpousBeicHuE BEKTOPOB 24AB—AC u AB+ E, ecmn A(1,-3,0), B(2,2,2),
C(-4,0,1).

HaiinTu BeKTOp @ , KOJIMHEAPHBIH BEKTOPY b (2,1,—1 ) U yIOBIIETBOPSIOLIUN YCIIOBUIO
ab=3.

Omnpenenure CTOPOHBI U YTkl TpeyronbHuka ABC, ecmu A(-1,-2,4), B(-4,-2,0), C(3,-2,1).
Haiinure nmmHy OMCCEKTPHUCHI, MPOBEACHHOMN 13 BepiuHbl 4 Tpeyroabanka ABC, eciu A(3,-5),
B(-3,3), C(-1,-2).

Jlansl BepmuHbI Tpeyroiasuuka: A(7,2), B(1,9), C(-8,-1). HaiiTu paccTosiHUSI OT TOUKH Tepece-
YeHUs1 MeuaH M 710 BEpIINH TPEYroJbHUKA.

Touxku L(0,0), M(3,0), N(0,4) aBnsitoTcs cepeAHaMu CTOPOH TpeyrojibHUKa. HaiiTu momans
TpEyrojbHUKA.

[TpeoOpa3oBaTh BEKTOPHOE IPOU3BEICHUE [(c_z +2b — E), (5 -2b ) [(5 -3b ) (2(7 +3b )] .
Boeruncnuts miiomans tpeyroasauka ABC, ecin A(4 ,2,3,), B(5,7,0), C (2,8,—1 )

HaifTy BEKTOpHOE 1 CKaTApHOE NPOM3BEIeHUs BEKTOPOB @ = 61 +3j —2k, b =31 — 2] +6k .
Haiitu equHUYHbBIN BEKTOP, NEPIICHIUKYIISIPHBIN BEKTOpAM 5(1,1,2), b (2,1,] )

[TokazaTh, 4TO BEKTOPHI 5(7,—3,2), b (3,—7 ,8), 5(1,—1,1) KOMIUJIAaHAPHBI.

HaifTy cMenTaHHOE IPOU3BEIEHNE BEKTOPOB @ =i — j+k,b =i+ j+k,c =2 +3j+4k .
Haiitu paccrostaue ot touku C(3,2,-2) no npsiMoi, mpoxoasieit uepe3 Touku A(1,2,-3) u
B(5,2,0).

Jlana mupamunia SABC : A(1,-1,2), B(5,-6,2), C(1,3,~1), S(~ 1,-2,-3). a) Haiit BbIcoTY BK OC-
HoBaHus ABC. 6) Halitu o0bem nupamMubl U ee BeicoTy SH .
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29. Bruucinurh (c_z + I;Xl; + EXE +a),ecmu abe = 3.

30. Beraucnurh E(l; + EXc_z +b+ E), ecm abc =0.

31. Beruuciute 00eM TPEyroJibHON MHpaMUIbI C BEPITUHAMEI A(0,0,I,), B(2,5 3 ) C (6 2.3 ),
D(3,7 ,2). Haiitu BbICOTHI MUpaMuIbl, ONYIICHHYIO HAa Tpanb BCD.

KonTpoabHas padora Nel

1. Tpeyroabauk ABC 3agaH KoOpAMHATaMHU CBOMX BeplinH. [[ocTpouTh €ro B mpsMOyroJibHOMN AeKap-
TOBOM cucreme koopauHar. [loctpouts Bektopsl AB+ CB nu AC — BC . BeIlunciIuTh JJIMHBI CTO-

POH U yriibl TpeyroibHuka. Halitn koopaunatel Bektopa AQO, rae O — Touka nepecedyeHus Meauan

TpPEyroJibHUKA.
1) A(2,2), B(-1,1), C(1,-3); 16) A(3,1), B(-2,1), C(-1,-3);
2) A(3.1), B(-1,2), C(1,-2); 17)  A4,1), B(-1,1), C(-1,-4);
3) A(1,2), B(-2,1), C(-1,-3); 18)  A(1,4), B(-2,-1), C(1,-2);
4) A(3,2), B(-1,3), C(0,-4); 19)  A(1,3), B(-3,1), C(1,-3);
5) A(2,2), B(-1,2), C(1,-2); 20)  A(4,1), B(-2,-1), C(1,-2);
6) A(2,2), B(-2,1), C(-1,3); 21)  A(4,1), B(-3,1), C(1,-3);
7) A(2,2), B(-1,3), C(0,-4); 22)  A(1,3), B(-1,1), C(1,-2);
8) A(3,1), B(-1,1), C(1,-3); 23)  A(1,3), B(-3,1), C(1,-3);
9) A(3,1), B(-2,1), C(-1,-3); 24)  A(1,4), B(-1,1), C(-1,-4);
10)A4(3,1), B(-1,3), C(0,-4); 25)  A(1,4), B(-3,1), C(1,-3);
11)A4(1,2), B(-1,1), C(1,-3); 26) A(4,1), B(-1,1), C(1,-3);
12)A(1,2), B(-1,2), C(1,-2); 27)  A(1,3), B(-1,2), C(1,-2);
13)A4(1,2), B(-1,3), C(0,-4); 28)  A(1,4), B(-2,1), C(-1,-3);
14)A(3,2), B(-1,1), C(1,-3); 29)  A(2,2), B(-2,-1), C(1,-2);
15)A4(3,2), B(-1,2), C(1,-2); 30)  A(3,1), B(-3,1), C(1,-3).

2. Haiiti koopauHaTel Bektopa BH , ecmu BH | AC , BeraucauTh JUinHy BH .

IIpakTuyeckoe 3ansaTre Ne 6
Tema 3anamusa Ilpsimasi Ha JIOCKOCTH
Heas 3ansaTus: Beenenue pa3nuyHbix ciocoO0B 3a/laHus MPSMOM Ha TJIIOCKOCTH U

MX aHAJUTUYECKOE MPEICTABICHUE.

Teoperuueckue 3agaHus

JJIS1 PA3BUTHSA M KOHTPOJISI BJIAIeHUs KOMIIETEHIUSIMHA
1. Paznuunbie ciocoObl 3ajaHus ypaBHEHHsI IPSMOM Ha TUIOCKOCTH (BBIBOJ KaXKAOU U3
bopmyn).

2. OO1mee ypaBHEHHE MPSIMON Ha TJIOCKOCTH (TEOPEMBI C IOKA3aTEITHCTBOM).
3. B3anMHOe pacnosiokeHHe IByX NPAMbIX Ha MJIOCKOCTH.
4. PaccTostHEE OT TOYKH JI0 TPSIMO (BBIBO (POPMYIIBI - TEOpEMa).
5. Yroa Mexay npsiMbIMH.

I[IpakTuyeckune 3agaHus

JJIS PA3BUTHSA M KOHTPOJISI BJAJJeHUs KOMIIETeHIUSIMHA

3aoanusn, peuiaemole 8 ayoumopuu
3anaua 1. 3agaiiTe Ty MOIYIIJIOCKOCTh, B KOTOPYIO Tonaaaet Touka M(1,2) OTHOCUTEIBHO TIPSIMOi
[: 5x-3y+7=0.
Pemenne. [ToacTaBuM KOOpAMHATEI TOUKU M B JIEBYIO YacTh ypaBHEHHUsI MPSIMOM [, TOTydHM He-
paBeHCTBO J:1—3-24+47=5—-6+7 =06 > (. TOMY e HEPAaBCHCTBY OyIyT yIOBICTBOPATH BCE TOUYKH
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paccMaTpuBaeMoi MOIYIIIIOCKOCTH.
OtBert: 5x-3y+7>0.
3agauya 2. CocTaBUTh ypaBHEHHUE MPSMOI, OTCEKAIOIIee Ha OCH OpJUHAT OTPe30K b=-3 u 0Opa3y-

o T
OIUH C MMOJIOKUTCIIbHBIM HAITPAaBJICHUEM OCH aGCI_[I/ICC Yroia ¢ = z . HOCTpOI/ITB MpAMYIO.

T
Pemenue. YrnoBoit ko3pdunment npsmoit k=tgp=tg—=1.

Taxk xak mpsiMasi OTCEKaeT OT OCH OPAMHAT OTPE30K h=-3, TO OHA NMPOXO-
ot yepe3 Touky B(0,b), 1.e. B(0,-3). YpaBHeHUEe NpAMOI UMEET BUJ V-
(-3)=1(x-0), T.e. y=x-3 umm x-y-3=0 - oOuiee ypaBHeHHE NIpsMoit. [[s
MOCTPOEHHS IOCTATOYHO JIBYX ToueK. OJHA TOUKa N3BECTHA — 3TO TOUKA -1 4 X
B. Ilyctb opauHaTa Ipyroi TOUKH paBHA HYIIO, MOACTaBsAsA y=0 B 00-

1iee ypaBHEHHE NMPSAMOH, MOIyYyuM x=3, T.€. IIpsiMasi IPOXOIUT Yepe3 B Puc.24
Touky A(3,0) (puc.24).

OtBer: x-y-3=0 - obuiee ypaBHEHHE TPSIMOIA.

3anaua 3. [lan tpeyronsauk ABC: A(0,1), B(6,5) C(12,-1).

1) CocTtaButh ypaBHeHHE MeauaHbl AM.

Pemenue. M — cepenuna BC, m03TOMY KOOPAUHATHI TOUKU M X,, = 0 +2]2 =9y, = J +g_ ]) =2

. 3anuiueM ypaBHEHHUE NpsAMoil AM Kak ypaBHEHHE NPSAMOM, IPOXOIALIEH uepes 1Be TOUKU
x-9 y-2 x-9 y-2
0-9 1-2°° -9 -1
x-9=9y-18,  x-9y+9=0 - obmee ypaBHenue AM.
Otser: x-9y+9=0.
2) CoctaBuTh ypaBHEeHHE BBICOTHI CH.
Pewenne. CH 1 AB , noatoMy Hanpasisiomuii BEKTop AB(6,4) psMoii AB sBISETCS HOPMAIb-

b

HbIM JUTst ipsiMoit CH. Ilycts nipsimass CH 3anana o01muM ypaBHeHueM ax+by+c=0, Torna ﬁ(a,b) 1 CH
, Mo3TOMy a=6, b=4, T.e. 6x+4y+c=0. Tak xkak C € CH , To xoopauHaThl Toukd C yJIOBJIECTBOPSIOT
YpaBHEHUIO TPSIMOM, MOACTABIISISI KOOpAMHATHI Touku C B ypaBHeHUe nipsimoit CH, HatineM kodduru-
eHtc. 6-12+4- (— I)+c =0, c=-68, T.e. 6x+4y-68=0 wu 3x+2y-34=0 - ypaBHeHue npsmout CH.
Otsert: 3x+2y-34=0.
3anaua 4. CocTaBUTh ypaBHEHHE KaTETOB PaBHOOEIPEHHOTO MPSMOYTOJBHOTO TPEYrOJbHHKA,
3Hasl ypaBHEHHE TMIIOTEHY3bI 3x-y+5=0 u Bepmuny npsmoro yraa C(4,-1).
Pemenue. Yribl mpu OCHOBaHUHM PaBHOOEAPEHHOTO TPEYrOJbHUKA 45 °, MO3TOMY A yriia a
3b+a
3a-b
kak Touka C € AC, TO ee KOOPAUHATHI YAOBICTBOPSIOT YPABHEHUIO MPSMOM, T.e. 4a-b+c=0. meem

mexay npsimbivu AB u AC, tie AC 3amana ypaBHeHueMm ax +by +c =0, umeem fga = =]. Tak

3b+a=3a-b, [2b=aq, .
CUCTEMY: T.€. 2bx+by-7b=0 wiu 2x+y-7=0 - ypaBHenue npssmon AC.
4a—-b+c=0, |c=-7b,
Tak kak BC 1 AC, 10 ﬁ(Z,I ) 1 AC, n napamnenen BC. 3anuiieM KaHOHUYECKOE YpaBHEHUE TIpPsi-

mou BC: x—4 = y+1

s X—4=2y+2;x-2y-6=0.
OtBet: 2x+y-7=0, x-2y-6=0.
3amaua 5. [lansl ctoponbl AB: x+3y-7=0, BC: 4x-y-2=0, AC: 6x+8y-10=0 Ttpeyronpuuka ABC.

Haiitu BbICOTY, OIYILIEHHYIO U3 BEPIUUHBI B.
Pemenune. B = AB N BC, mo3TOMy €€ KOOpMHATHI YIOBJIETBOPSIOT CUCTEME YPABHEHHIA:

19



+3y-7=0, (x=7-3y, =2, 6-1+8-2-10
ey * 4 YT e B(12), p(B,AC)=| 26 _ps.
dx—y-2=0, |28-12y-y-2=0, |x=1, V62 + 82 10

Otser: p(B,AC)=0,6.

3aoanusn 011 camocmoamenabHou padomuvl 00Ma

1. Jlano obmiee ypaBHeHUE IpsMOi 3x-4y-5=(. Hammcats: a) ypaBHEHHUE C yTIOBBIM KO3 HUITHCH-
ToM; 0) ypaBHeHHE B oTpe3kax. [locTtpouts npsamyro: a) B apunHOI cucTeme KoopauHar; 6) B
MPSIMOYTOJIBHON CHCTEME KOOpJMHAT.

2. Ilpsmas npoxoauT uepe3 Touku M;(3,-1), M>(2,-3). Hanucath ee KaHOHUYECKOE, TTapamMeTpuye-
CKO€ ypaBHEHHUS, YPaBHEHUS B OTPE3Kax M € YrIIOBbIM K03 dunmeHnTom, odIiee ypaBHEHHUE.

3. Omnpenenutsb kakue u3 Touek A(2,-1), B(3,0), C(0,-5), D(-7,1), E(3,1), F(-12,-8) nexxat oTHOCH-
TENbHO NpsAMOit [ : X+ y —4 = () B TOii e MOTYIIOCKOCTH, YTO U HAYAIIO0 KOOPIAUHAT.

4. Haiftu yrou, KOTOpbIA 00pa3yeT ¢ MOJOKUTEIbHBIM HalpaBlIeHUEM OcH abcuuce mpsmast
2x+2y-5=0.

5. Haiitu yrou, KOTOpsiii 00pa3yeT ¢ MOJIOKUTEITHHBIM HAPABICHUEM OCH OPJIMHAT TpsSMast
2x-y+3=0.

6. MoxHO 11 ypaBHeHHE npsiMoi 20x+y=() 3anucath B OTpe3Kax?

7. lTlpsimas oTcekaeT Ha OCSAX KOOPIMHAT paBHbIE OTpHULIATENIbHBIE OTpe3Ku. COCTaBUTh €€ ypaBHEHHE,
€CJIM TUIOUIA/lb TPEYTOJIbHUKA, 00pa30BaHHOTO MPSMOIl C OCSIMU KOOPJIUHAT, paBHA 8 KB. €]1.

8. OmnpenenuTs yroia MeXIy NPSIMbIMHU:

a) y=-3x+7uy=2x+1;
0) 6y-4x+1=0u 20x-30y+4=0;
B) 3x-5y+7=0wu 10x+6y=0.
. OnpenenuTs paccTOSIHUE MEXAY NapauieIbHbIMU NPSIMBIMU 3x+)-7=0u 6x+2y-5=0.

10. Haiitu ipsiMyro, TPOXOJIAIIYIO Yepe3 TOUKY MepecedeHus NpsMbIX 3x-4y=7=0u Sx+2y+3 =0 u
a) mapajuIeNIbHyI0 OCH OpJMHAT; 0) IepIeHIUKYIAPHYIO PsMOi x+y=0.

11. Hans! Bepmunbl Tpeyronsuuka A(1,-2), B(0,3), C(1,1). HanucaTh ypaBHEHHS TPSIMBIX, TIPOXO 15~
[IMX Yepe3 BEPIINHBI MapaJlIebHO TPOTUBOJIEKAIIUM CTOPOHAM.

12. B tpeyronsuuke ABC H — Touka nepecedeHus BbICOT. COCTaBUTh YpaBHEHUSI CTOPOH TPEYroJib-
HUKa, eciu A(-1,5), B(3,2), H(5,-3).

13. B tpeyronbauke ABC: A(-4,-5), B(4,1), C(-1/2,7). Haniucatb ypaBHeHHUE: a) OMCCEKTPHUCHI yIiia A;
0) meauanbl AM; B) BeicoThl CH.

14. Jlansr cMexHbIe BepiiuHbl A(1,-2), B(3,2) mapannenorpamma ABCD u touka P(1,1) nepecedenus
ero nuarosHanei. Hamucarb ypaBHEHUS CTOPOH.

15. Hanmucatp ypaBHEHHE OKPYKHOCTH € IIEHTPOM B Touke ((6,-3), Kacaromencs npsaMoit
Ix—4y—-15=0.

16. B tpeyronsuuke ABC: AH L BC, BK 1 AC, AB: 2x-3y+6=0, AH: 2x+y-2=0),

BK :x+3y—12=0. Hantucarp ypaBHenus ctopon AC u BC.

17. Haittu yroa Mexay npsiMbIMA \/Ex—3y+6 =0u \/Ex—y—5 =0.

18. laasr koopauHaThl BepiuH Tpaneuuu 4A(5,-1), B(6,3), C(9,3), D(10,-1). Hanucath ypaBHEHHS
BCEX CTOPOH Tparenuu. BeraucanTe AyinHy cTopoHsl AB. HaliTu ypaBHEHUE cpeiHEN JIMHUM Tpa-
neruu MN.

IIpakTuuyeckoe 3ansaTue Ne 7
Tema 3anamua Ilnockoctb
Hean 3ansaTus: BeneHne pa3muyHbIX CIIOCOOOB 3a/IaHUSI TUIOCKOCTH B MPOCTPAH-
CTBC U X aHAJIMTHYCCKOC IPCACTABIICHUC. MCTpI/I‘ICCKI/Ie 3aiauu TCOpUHn IJIOCKOCTEH.
Teoperuueckue 3agaHus
AJIA PAa3BUTHA U KOHTPOJIA BJIAJCHUA KOMIIETCHIIUSAMM
1. PaznuuHble criocoObl 3aJjaHusl YPaBHEHUS TIJIOCKOCTH (BBIBOJ KK 101 U3 (hopmyi).
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2. O01mee ypaBHEHHE TIOCKOCTH (TEOPEMBI € JOKA3aTEIILCTBOM).
3. PaccTtosiHMe OT TOUKH J10 MJIOCKOCTH (BBIBOI).
4. B3anmMHO€ pacnoioKeHHUE IBYX TIOCKOCTEH.
5. BzaumHOe pacrnosiokeHue Tpex MIOCKOCTEN.
IpakTnyeckue 3a1aHus
JJISl PAa3BUTHS M KOHTPOJIS BJIAJleHUs] KOMIIeTeHIIUSIMH

3aoanusn, peuiaemole 8 ayoumopuu
3agaua 1. Jlansl mapajuienbHbie MWIOCKOCTH & X—y+z+1=0 u f:2x-2y+2z-5=0. Onu-
caTp areOpandeck 00JacTh MEXIY HUMH.
Pemenue. O01acTh MEXIY IUIOCKOCTSIMU €CTh IIEPECEYCHHE IBYX T10-
M, JYIPOCTPAHCTB, 00Pa30BAHHBIX STUMH IJIOCKOCTAMU. OTHOCUTEIBHO LIIOC-
KOCTH & BBIOEpEM TO TOIYIPOCTPAHCTBO, KOTOPOE COJEPIKUT IIOCKOCTh [

a ]

, @ 3HAUUT M JTIIOOYIO €€ TOUKY. Bo3bMeM HEKOTOPYIO TOUKY A 5 (0,0,2.5 ) epf

Mpg o
s (puc. 31) (koOpIMHATHI ATOM TOUKH YAOBIETBOPSAIOT YPAaBHEHUIO INIOCKOCTH

[) ¥ A7 BBIYMCIICHHS 3HAKa HEPaBEHCTBA MOJCTAaBHM €€ KOOPIAMHATHI B

Puc. 31
uc. 3 ypaBHeHHe Iiockoctu a: 0—0+2.5+1>0, nostomy x—y+z+1>0 -

MepBOE HEPABEHCTBO CUCTEMBI.
Bo3bmeM HEKOTOpYIO TOUKY M (0,0,—]) € a (puc. 31) u onpenenum 3HAK BTOPOTO HEPABEHCTBA

2:0-2-0+2- (— ])— 5<0,n03tomy 2x—2y+2z-5<() - BTOpO€ HEpPaBEHCTBO CHCTECMBI.
Takum oOpa3om, 00IacTh MKy IUIOCKOCTSAMH & M 3 XapaKTepu3yeTcsi CUCTEMOH HEpaBEHCTB
X=y+z+1>0,
{2x—2y+22—5 <0.
X—y+z+1>0,
2x=2y+2z-5<0.

3agauya 2. CocTaBuUTh ypaBHEHHUE TUIOCKOCTH, IPOXOAIIeH uepe3 Touku A(2,-1,4), B(3,2,-1) nep-
MEHIUKYJISIPHO TUIOCKOCTH & X+ y+2z—-3=10.

OrtBerT: {

Pemrenne. Tak Kak TOYKH A, B MpHHAIIEKAT IIIOCKOCTH, TO BEKTOp AB(/,3,—5) mapasuieleH ei.
Bexkrop ﬁ(1,1,2) 1 a, no3TOMYy 7 mapajuieleH UCKOMOM IUTOCKOCTH. 3anuiieM KaHOHUYECKOE ypaBHe-

HUE MJI0CKOCTH, IPOXOIAIIEH uepe3 TOuKy 4 mapaienbHo BekTopaM AB u 7 :
x—2 y+1 z—4

I 3 5 0(23_5(+11_5
=, \XxX— —

: ;o2 YT
;1 2

yYpaBHEHHE IIOCKOCTH.
Otger: [Ix-7y—-2z-21=0.

3agaya 3. CocTaBUTh ypaBHEHUE IJIOCKOCTH, POXOAAIIEN YEPE3 TOUKY A(5 ,4,3) U OTCEKAIOIIEH

1 3
+(z—4* 1‘:0, IIx=7y—2z-21=0 - obwee

paBHbIE OTPE3KU HA OCSIX KOOPAUHAT.
Pemenune. Tak Kak MJIOCKOCTh OTCEKAET PaBHBIE OTPE3KH OT OCEW KOOPJMHAT, TO €€ YpaBHEHUE

X z
UMeeT BUJ X+ 2+ 221 Tak xax ona MIPOXOJIUT Yepe3 TOUKY A, TO KOOPAUHATHI TOUKU A Y OBIETBO-
a a a
5 4 3
PSAIOT YpaBHEHUIO TUIOCKOCTH, T.€¢. —+—+—=1,a=12. Torma x+y+z=12 - obuiee ypaBHEHHE IJIOCKO-
a a a

CTH.
OtBet: x+y+z-12=0.
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3anauya 4. HaiiTu ypaBHEHUE INIOCKOCTH, TPOXOSIIEH Ye€pE3 TOUKHU P(O,Z,O) U Q(Z,0,0) u obpa-

3ytorieit yron 60° ¢ mmockocteio x = 0.
Pemenwme. [Iycts Ax+ By+Cz+ D = (0 ypaBHEeHHE UCKOMOM ITUIOCKOCTH. Tak Kak Touku P u Q

NPUHAJUICKAT €, TO X KOOPAWHATHI yJOBJIETBOPSIOT 3TOMY ypaBHeHuto: 2B+ D =0,24+ D =0. Tax

KaK TIOCKOCTh 00pa3yet yron B 60° ¢ mockocthio x =0, TO

1_ cos 60° = 4 . IUmeeMm cucteMy ypaBHEHUI
JA+B +C’
B= —iD, ]
; B=d==3D i i
A:—éD, D’ :5D2+C2, EDZ =C°.
—D=\/iDz+iD2 +C?,
24=A+B’+C’, 4

Iycts C=1,Torna D=-+/2,4A=B= L (tak kak D < (0 w3 mocnenHero ypaBHeHus cuctemMsl). Ta-

V2

. 1 1
KUM 00pa3oM, ypaBHEHHE KCKOMOW IUIOCKOCTHM HMEET BHUI ——X+—— —+2=0 wm

x+ +z
NERRN R

x+y+\/§Z—2=0.
OTBET: x+y+~/2z—-2=0.

1)
2)
3)
4)
)
6)

7)

1.

3adanusn ona camocmosamenbHoll padbomot 0oma
CocTaBHUTh YpaBHCHUS IJIOCKOCTH, €CJIKM OHa

3a;ana TOUKoi A(1,2,3) u mapauienbHbIMU €l BEKTOpaMU 5(0,],—] ) b (],2,—4 ) ;

MPOXOJUT uepe3 och Ox MmapauieibHO BEKTOPY ]7(1,2,3);

npoxoauT uepe3 ock Oy u Touky A(1,1,1);

IIPOXOJUT uepe3 TouKy A(1,1,1) mapannenbHo iockocTu Oxy;

MPOXOJIUT Yepe3 HayalIo KOOPAUHAT NEPHEHAUKYIISIPHO BEKTOPY 5(0,—3,4 );

MPOXOIUT uepe3 TOUKy B(1,1,-2) MepleHIUKYISIPHO TIOCKOCTIM a . 2x+3z =0,
P:x—-y+z-1=0;
npoxonut uepes Touku C(1,-1,3), D(1,2,4) nepneHauKyIsIpHO TIOCKOCTH

y:2x
2.

-3y+z+1=0.

CocTaBUTh ypaBHEHHE IIJIOCKOCTH, POXOASILIEHN yepe3 ToUKy Mo(xo,y0,z) IepHeHn-
KYJISIPHO BEKTOPY ﬁ(A,B, C )

HaiiTu ypaBHEeHHE MI0CKOCTH, MPOXOASIEH uepe3 Touky Mo(xo,)0,20) TapaIebHO
wiockoctd Ax+By+Cz+D =0.

Jlana mupamuna SABC : A(1,-1,2), B(5,-6,2),C(1,3,~1),S(~ 1,-2,~3). Harucats ypasHe-
HHE TIOCKOCTU ABC; I0CKOCTH, MPOXOAsIiei yepe3 BepmnHy C napajuiesbHO II0C-
KOCTH ABS ; BBIUNCIUTE YroJl MEXIy STHMHU TUIOCKOCTSIMH.

CocTaBUTh ypaBHEHHE KacaTelbHOM MmockocTH K cdepe x° + y” +z° =45 B Touke
M(2-36).

3anucath HEPaBEHCTBO, XapaKTEPHU3YIOIIEe TO MOIYIPOCTPAHCTBO C TpaHuliet /1:
x—y+z—4=0, BkoropoMm Haxoautcs Touka A(1,1,1).

VY CTaHOBUTB pacloiokeHue TIockocT [1: 2x—2y—z+9 = () oTHOCUTENBHO cheph:
(x=1Y +(y=1Y +(z-1) =4.

BBIUnCIINTE paccTosiHIE MEXY MapalIeIbHBIMU TUIOCKOCTSIMH & X—3y+2z+1=0n
P:2x—6y+4z+3=0.
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9. Haiitn ypaBHeHHe III0cKoCTH, Kacatoweics chepsl x> +(y+1) +(z+2) = 9 u napai-
JICNTLHOM TUIOCKOCTH & 6x+3y+2z=10.

10. Kakoii yromn o0pa3yer ¢ miockoctelo X+ y+2z—4 = () BekTop 6_1(1,2,] )?

IIpakTuyeckoe 3ansaTue Ne 8
Tema 3anamusa Ilpsimasi B NIPOCTPAHCTBE
Heans 3ansTus: Beenenue pa3nuyHbix ciocoO0B 3a/1aHus IPSIMOM B TPOCTPAHCTBE U
MX aHAIUTHYECKOE MPEACTABICHUE. MeTpuYeCKUe 3a1a4 TEOPHUH TIIIOCKOCTEN U ITPSAMBIX
B IPOCTPAHCTBE.
Teopernueckue 3aganus
JJIS1 PA3BUTHSA M KOHTPOJISI BJIAIeHUs KOMIIETEHIIUSIMH
. Paznuunbie ciocoObI 3a1aHus ypaBHEHUS MPSIMOM B TIPOCTPAHCTBE.
. BzaumHO€ pacnonoxeHue I1ByX NpsIMbIX B POCTPAHCTBE.
. BzaumHO€ pacnonoxeHne npsiMor U MIOCKOCTH.
. Yron Mexay npssMbIMH B IPOCTPAHCTBE.
. YTOJI MEX 1y NPSMOU U INIOCKOCTBIO.
IIpakTnyeckune 3agaHus
JJIS PA3BUTHSA M KOHTPOJISI BJIAJJeHU KOMIIETeH UMM

3aoanusn, pewiaemole 8 ayoumopuu
3anaua 1. HanmcaTs ypaBHEHHE TIPSIMOM, MPOXOAIIeH yepes Touky K(1,-3,4) mapamiensHo mpsi-
-1 1| 12]2-1

5 {2x—y+z—3:0,
Mot [ :
3-1[|-1 1|1 3}

x+3y—z—-1=0.
=(-2,3,7) npsiMoii | SIBJISETCS HAPABIISIONINM BEKTOPOM MCKOMOMW MPSIMON, KAHOHUYECKOE YPaBHEHUE
x—1 y+3 z-4
-2 3 7
x—1 y+3 z-4
-2 3 7

3anaua 2. Hanucats ypaBHEeHHE IPSAMO#, MpOXOsIeit uepes Touky M(1,1,1,) meprieHIuKyaspHO

IOCKOCTH a: 2x+3y+z—1=0.

DN A W N =

’ ’

Pewenne. Tak kak npsiMble IapajijIe/ibHbL, TO HAIPABIIAIOLIUN BEKTOP P :(

KOTOpPOM UMEET BUJL;

OTtBeT:

Pewmenue. Tak kak nmpsiMasi ¥ INIOCKOCTD MEPIEHIUKYJISIPHBL, TO BEKTOP HOPMaJIU ﬁ(2,3,] ) K ILJIOC-

KOCTU a ABJIACTCA HAIIPABJIAIOIIWUM JJIA HCKOMOM HpHMOﬁ, KaHOHHNYCCKOC YPABHCHUC KOTOpOﬁ HNUMECT

BHI: X1 :_y—l =z-1.
2 3

Otser: x—1 =y_—1= -1

3
3anaua 3. HanucaTs ypaBHEHHE TIPSIMOM, TPOXOSIICH uepe3 TOUKy B(1,5,-1) nmepreHIuKyaspHO
; 5 x=2-3t,
X+ y z+
OpSIMBIM [, - —— === ul,:iy=-1+t,
p 1Ty 3 iy 2-3))
z=-2t.

Pemenune. ickomyto npsAMYyIo m pacCMOTPUM KakK MPsIMYIO, MPOXOISIIYIO Yepe3 TOUKY B nmeprneH-
TUKYJISIPHO TUIOCKOCTH & TaKOMW, 4To MpsiMasi /; mapajuienbHa a, npsMas /> napaniensHa a, B € a. Bek-
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TOPBI E(— 1,3,—1) Hu b(— 3,],—2) SIBJISIFOTCSI HAITPABJISIIONIAMU JJISI IPSIMBIX /7 U [2 COOTBETCTBEHHO, T10-
BTOMy OHHU napanneanbl IIJIOCKOCTHU Q4. KaHOHI/I‘IeCKOG ypaBHeHHe IINIOCKOCTH &a HUMECT BU]L
x—1 y=5 z+1

! 3 11]=0, ( ) ( D
— — — X — — —

’ [ I Y R
-3 1 -2

—Sx+y+8z+18=0.

Bektop HOopmanu ﬁ(— 5,1,8) K IUIOCKOCTH a ABJISIETCS HAMPABJISIOMIMM JJIsI HCKOMOW MIPSMOU 1,
x—1 y-5 z+1
-5 1 8

-1 3
+(z+1 =0,
-3 1

MMO3TOMY €€ KAHOHHUYCCKOC YPAaBHCHUC UMCCT BU/]

x—1 y-5 z+1

Otser:
-5 1 8
. ., X y+12 z-4
3anaua 4. Haiitu yron mexmy npsimoii /: ) = 3 = 5 U IUIOCKOCTBIO a: 6x+15y-10z=0.
Pemenue. HampapstomuymM BEKTOpOM TIPSMOiA / SIBJSIETCSI BEKTOP @ (2,3,6 ), MO3TOMY
6-2+15-3-10-6] 3

3
. =qarcsin——.
9 133

sing = =
V62 +152+(-10Y 27 43 +67 133
OtBeT: @ =arcsin—-.
133

3agaya S. HaliTu TOuKy, CHUMMETPHMYHYIO Hayaly KOOPAMHAT OTHOCHUTEIBHO IUIOCKOCTH
a:x=2y+4z-21=0.

Pemenue. Ilycte O' - mckomas TOYKa, TOTAA IO ONPEAECICHHIO LEHTPAILHOW CHMMETPUH
00' 1L a 00'na=A, OA=AO" (puc. 32). Hanumewm ypasaenue npsmoii OO’ B mapaMeTpu4ecKoM
BUJIE

x=0+1t, x=t,
y=0-2¢t, wwm y=-2t, e O
z=0+4t, z =4t.
HaiiieM KOOpAMHATHI TOYKH A, IS TOTO PEIIUM CUCTEMY U3 ypaB-
HeHuii, 3agaomux npamyo OO’ ¥ MI0CKOCTh a: a A?
x=t, t=1,
y=-21, x=1
A(1,-2,4). Puc32 ¢ 0O
z = 4t, y=-2,
X-2y+4z-21=0, z=4.

Mycts  O'(x,y,z). Tlo ompemenenmio cummerpun  OA=AO', tme OA=(1-2,4),

AO' =(x—1,y+2,z—4). 3anuiieM nocieaHee PaBeHCTBO B KOOPAHHATAX

x—1=1, x=2,
y+2=-2, y=—4, 0'(2,-4.8).
z—4 =4, z=34.

Otser: 0'(2,-4,8).
x-2 y-1 z-3
23 1
Pemenue. VickoMblil eprieHANKYISAp m JSKUT B IUIOCKOCTH &, mpoxoxaseit uepe3 O(0,0,0) nep-
NEHIUKYIISPHO MPSAMOH / ¢ HANPaBJISIIOIUM BEKTOPOM & (2,3,1 ) Tornma a L a, mosromy ob1iee ypaBHe-

3anaua 6. 3 Havana KOOpAUHAT OMYCTUTH MEPIICHIUKYIISAP HA TIPSIMYIO [ .
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HUE IUIOCKOCTU @ uMeeT BUJ 2x+3y+z+D=(), tak kak O € a, TO e KOOPIAUHATHI yIOBIETBOPSIOT MOJTY-
yeHHOMY ypaBHeHuto: 2-0+3-0+0+D =0, 1.e. D=0, a: 2x+3y+z=0.
Haiinem To4Ky npecedeHust mpsiMoii / U TIOCKOCTH &, JJISl TOTO PEIINM CHCTEMY YPaBHEHUH

x-2 y-1 z-3 x=2z—-4,
= = , 4 816
2 3 1 y=3z-38, A=1Nna, A ———,—]|.
7 7 7
2x+3y+z=0, 2x+3y+z=0.
. . x—=0 y-0 z—0
3anumieM ypaBHEHHE NMpSAMON m , mpoxozsmeil yepe3 Touku O u 4: = = WIH
4 8 16
——0 —-——=-0 —-0
7 7 7

4x=-2y=z.
OtBeT: 4x=-2y=z.
3aoanus 011 camocmoamenabHou padomuvl 00Ma
1. CoctaBuUTh ypaBHEHHE NPSIMOM, IPOXOAAIIEH

1) depe3 Touku M1(2,_3,§j, M2(3’5’§j;

2) uepe3 Touky M(2,1,-3) mapamieabHO BEKTOPY ]7(1,—3,1 );

2x—-y+z-3=0,
3) uepe3 Touky M(1,-3,4) napamienbHO IpsMoit [ :
x+3y—z—-1=0.
2x+3y=0,
2. YCTaHOBUTH B3aMMHOE PACIOJI0KEHHE IPAMBIX [, . 40 u
z—4=0.
;. x+z-8=0,
2 2y+3z-7=0.
x y—-1 z+2
3. Iloka3saTb, uTo npsmas /, :7 = N = 7 napajulesbHa IIOCKOCTH a: X-2y+5z-6=0,
x=1 y z-1 .
a psamast /, :T ST JISKUT B OTOU TUIOCKOCTH.

4. HaiiTi TOUKy, CHMMETPHUHYIO Ha4aJdy KOOPIMHAT OTHOCUTEIBHO MPSMOH /:
x—10 y-3 z

2 34
5. Yepes TUHHIO MTEPEeCEUCHUS TUIOCKOCTEH a: x+y-z+5=0wu [ :x-y+z+1=0 npoBectu

IJIOCKOCTh, MEPIECHANKYIIPHYIO TUIOCKOCTH ¥ 2 2x—z+6 =0.
6. UYepes JIMHUIO IEPECEUCHHS TUNIOCKOCTEH a: 4x-y+3z-1=0u f: x+5y-z+2=0 npoBectn
IJIOCKOCTH 1) TPOXOISIIIIy O Yepe3 Hadallo KOOpIMHAT; 2) mapajuiebHyto ocu Oy.
7. Hanmcare mapameTpuuecKkoe ypaBHEHHE IPSIMOii, 00pa30BaHHOH IepecedeHreM II0C-
KocTu a: x—3y—z+1=0 c miockoctbio Oxy.
8. Ha ocu Ox HailTH TOUKY, paBHOYIAJIEHHYIO OT TOUKH A(1,0,1) 1 IIIOCKOCTH a: X-
y+5=0.
x=1+2t,
9. Joka3ate, uTo mpsiMble /, 4y =—t,
z=1+t.

xX+3y+z+2=0,
ul,: napauieNbHbI, ¥ HaIH-

x—y-3z-2=0.

CaTh YpPAaBHEHUE IUIOCKOCTH, IIPOXOASILEH Yepe3 HUX.
x=2y-5=0,
10. BBIUMCIUTH YIIIbI, KOTOPBIE 00pa3yeT ¢ OCIMHU KOOPIMHAT MpsiMast 2r 8=
x—=2z+8=0.
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11. Yepes Touky nepeceueHus mpsMbIX

1) mnockoctu ABC;

2)

3) IUIOCKOCTH, IPOXOASIIEH Yepe3 TouKy S , mapamieabHo mI0ckocTH ABC,

x—1 y-2 z+4

x-2 y-5 z-1

5

2

BECTH IUIOCKOCTb, apaJlJIENIbHYIO TNIOCKOCTH XOy.
12. Tpeyronbauk ABC 00pa3oBaH nepeceueHrneM MI0CKOCTH X +2y+4z-8=() ¢ ocsiMu KOOp-
nuHart. [loctpouts TpeyroiasHuK. HaiTu ypaBHEHUs CpEIHUX JIMHUMN.

npsimoit SC ;

KonTtpoabHnas pabora Ne2
Hana tpeyronsHas nupamuaa SABC . HanucaTh ypaBHEHUS:

2

-2

3

4) IUIOCKOCTH, MPOXOJSAIIEH Yepe3 TOUKY A, NepHeHAUKYISpHO miockocTh ABC.
Haiitu BbICOTY mHpamMuIbl, ONMYIIEHHYIO U3 BEPIIMHBI S U 00BEM MUPAMUJIbI.

Ne n/n A B C S
1 (4,0,2) (0,5,1) (4,-1,3) (3,-1,5)
2 (0,5,1) (4,-1,3) (4,0,2) (3,-1,5)
3 (4,-1,3) (4,0,2) (0,5,1) (3,-1,5)
4 (4,0,2) (0,5,1) (3,-1,5) (4,-1,3)
5 (0,5,1) (4,0,2) (3,-1,5) (4,-1,3)
6 (0,5,1) (3,-1,5) (4,-1,3) (4,0,2)
7 (4,0,2) (3,-1,5) (4,-1,3) (0,5,1)
8 (1,1,1) (1,2,0) (1,0,5) (-2,3,3)
9 (-2,3,3) (1,2,0) (1,0,5) (1,1,1)
10 (-2,3,3) (1,0,5) (1,2,0) (1,1,1)
11 (1,2,0) (1,0,5) (-2,3,3) (1,1,1)
12 (-2,3,3) (1,1,1) (1,0,5) (1,2,0)
13 (-2,3,3) (1,0,5) (1,1,1) (1,2,0)
14 (1,0,5) (1,1,1) (-2,3,3) (1,2,0)
15 (1,2,0) (1,1,1) (-2,3,3) (1,0,5)
16 (1,2,0) (-2,3,3) (1,1,1) (1,0,5)
17 (1,1,1) (-2,3,3) (1,2,0) (1,0,5)
18 0,1,2) (2,1,2) (3,5,2) (3,5,4)
19 (0,1,2) (3,5,2) (2,1,2) (3,5,4)
20 (3,5,2) (2,1,2) 0,1,2) (3,5,4)
21 (3,5,4) (3,5,2) (2,1,2) (0,1,2)
22 (3,5,4) (2,1,2) (3,5,2) 0,1,2)
23 (2,1,2) (3,5,2) (3,5,4) (0,1,2)
24 (2,1,2) 0,1,2) (3,5,4) (3,5,2)
25 (0,1,2) (3,5,4) (2,1,2) (3,5,6)
26 (3,5,4) (2,1,2) 0,1,2) (3,5,2)
27 (2,1,-1) (3,0,2) (5,1,1) (0,-1,3)
28 (5,1,1) (2,1,-1) (3,0,2) (0,-1,3)
29 (3,0,2) (5,1,1) (2,1,-1) (0,-1,3)
30 (0,-1,3) (2,1,1) (3,0,2) (5,1,1)

IIpakTuuyeckoe 3ansaTue Ne 9
Tema 3anamusa Kpusbie BTOPOro nopsiika u ux kiaccupuxkanus. DoxaabLHO-IU-
PEKTOPHAJIbHOE CBOMCTBO 3JUINIICA, TUIIEP00JIbI, TapadoJibl.
Heuab 3ansaTus: V3yuyeHne TMHUM BTOPOTO MOPAJIKA U UX CBOMCTB.

Teopernueckue 3aganus

npo-
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IJI51 PAa3BUTHUS M KOHTPOJISI BJIAJeHUs] KOMIIeTEHIIUSIMH
. Onpezenenre 1 KAHOHUYECKOE YpPaBHEHUE JUIUIICA (BBIBO).

. CBoiicTBa siunca.

OnpeneneHre 1 KAHOHUYECKOE YPABHEHHE TUIIEpOO0JIbl (BBIBO).

. CBoiicTBa runep0oJbI.

. Onpezenenre 1 KAHOHUYECKOE ypaBHEHHUE MapaloJibl (BBIBO).

. CBoiicTBa napa0oJibl.

AL AW —

IIpakTuyeckue 3aJaHUusA
JJIS1 PA3BUTHUSA M KOHTPOJISI BJIaJIeHUs KOMIIETEHIIUSIMHA
3aoanus, pewiaemvle 8 ayoumopuu
3amauva 1. Haiiti KoopIMHATBI LEHTPA M PAIUYC OKPYKHOCTH 2x° +21° —8x+5y—4=0.
Pemenue. Boyiennm B 00111eM ypaBHEHUN OKPYKHOCTH TTOJIHBIE KBAPaThI:

5 25\ 25 5 121
2w —dx+4)-8+2 P+ yp+ 2 |— 24—, 2x—22+2( +—] el
( ) (y T 16] . (x=2)+2{y 21 =

U pazaenuM obe 4yacTu ypaBHEHUs Ha 2:

5\ 121
_2) 2| =222
(x-2) +(y+4j e

5 11
Torma Q 2,—2 - LEHTP OKPYKHOCTH, & ¥ = il ee paauyc.

5 11
OrTBerT: 2—— |, r=—.
Q( 4) 4

3anava 2. CocTaBUTh KAHOHMYECKOE ypaBHEHHUE dJUTHIICA, (DOKYCHI KOTOPOTO Jie)KaT Ha OCH Op-
JIMHAT, 3Has, 4TO ero Oompiuas ock /0, a paccrostaue Mexay ¢pokycamu 8. Iloctpouts e, HailTu
KOOpAMHATHI ()OKYCOB U 3KCLIEHTPUCHUTET.

Pemenue. Ilo ycnoButo 2b=10, 2c¢=8, nostomy b=5, c=4,

a’=b’-c’=9 (puc.26). Toraa KaHOHMYECKOE ypaBHEHHE SIUINIICA
2 2

4

%+JZ/—5 =1, ero ¢okycel F;(0,4), F2(0,-4), 5KCUEHTPUCUTET € = —

2 2
Otser: 42 1. Fi(0,4), Fo(0,-4), e =~
9 25 5
3agaya 3. CocTaBUTh KaHOHMYECKOE ypaBHEHHUE 3JUIMIICA,
€CJIM OH TIPOXOAUT uepe3 Touku M;(1,3), M2(4,1).
Pemenne. Kanonndeckoe ypaBHEHHE DJUIMIICA HUMEET BHJ

2 2
x—2 +y—2 = ] . Tak kak Touku M;, M> npuHagiIexar 3JIMICY, TO UX
a
KOOPJAMHATHI YIOBJIETBOPSIOT €ro ypaBHeHUt0. IMeem cucrtemy:
ro3 r_ 9 115
—tor=1 prinkiay PERiepre
a’ b a b b’ 143
2 2
L., ]6(1—%)+i2=1, 1.5
2 b b b a 143
1
Orser: —0— +—5y2 =
143 143
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3anaua 4. Jlan sunc 9x° +25y° = 1. Hanucats ypaBHeHHE cOQOKYCHOM paBHOOOUHOM rumep-

0O0JIBI.

1 1 2
Pemenue. Mcxons U3 ypaBHEHUS DIUIAIICA d. = Ebj =2—5,cf =a’-b; =75 Jns runep6osst

2l

¢’ = %, TaK Kak OHa paBHOOO4YHas, TO a, =b,,

2 1
nostomy ¢’ =a’+b’=2a’;2al ==, al =—. Puc.27 y A
' 75 75
Tak kak a, >b,, To QoKychl nexar Ha ocu adc- J
IIMCC, TI03TOMY KaHOHMYECKOE YypaBHEHHE I'MIIep- ;
Gonbl UMeeT Bux 75x° —75y° = 1. \ |' / > X
Y% | ]

Orser: 75x° =75y° =1.

3amaya 5. IlpuBecTH K KaHOHUYECKOMY —_
BUJly ypaBHEHHE KpHBOil 4x’-9y°-16x-18y-29=0.
Onpenennuts TUN KPUBOW, BBIYUCIUTH OCHOBHBIE
napamerpsl. Iloctpouts KpuByto.

Pemienne. B naHHOM ypaBHEHMHU BBIIEIUM
MOJIHBIE KBAAPATHI, COJEPKAILIME TEPEMEHHBIE,

A —4x+4)-16-9(" + 2y +1)+9-29=0,  4(x—2F -9(y+1) =36,
1 pa3zenuM o0e 4acTH ypaBHEHUs Ha 36:

(=2 G+lf =2 el
9 4 ’ 3 2
cleoBaTenbHO, 3TO rurnepbona. Ee geiicTBuTenbHAas MOJAyoCch a=3, MHHMas TMOIYyoCh b=2,
c?=a’+b’=25, c=5. Paccrosuue mexy Gokycamu 2c¢=10, nentp cummerpuu C(2,-1), KoopauHATH (o-
KycoB F'(-3,-1), F>(7,-1).
JIJist mOoCTpOeHUsT CMECTUM TapaJuIeTbHBIM TIEPEHOCOM OCH KOOPAMHAT TaK, 9YTOOBI HA4alio KOOop-
2

2
o X
JUHAT OKA3aJIOCh B TOUYKE (2,-1) M B HOBOM CHCTEME TIOCTPOUM THIEPOOITy —~ P 1 (puc.27).
22

b

37
2 2
OrtBerT: 3’; —)2); =]

3agaya 6. CocTaBUTh KAHOHHYECKOE ypaBHEHHE Napabouibl, eciiu ee (POKYC HaXOJUTCSA B TOUKE
nepecedeHus npsamou 4x-3y-4=0 ¢ ocrro Ox.
. _4x=3y—-4=0,
Pemenue. Haiinem koopanHaTsl pokyca, U1 3TOT0O PeLIMM CUCTEMY YpaBHEHUN 0
y=u.

3nech y=0 - ypaBaenue ocu Ox. F(1,0) - dokyc, F € Ox,g =/, MOATOMY KaHOHMYECKOE YpaBHCHHE

napaboJisl y°=4x.

Otger: y°=4x.

3agaya 7. CocrtaBuTh ypaBHEHHE Napaboibl, ecnu AaHbl ee Qokyc F(2,-1) u nupexTpuca
d:x—y—-1=0.

Pemenue. [Tycts M(x,y) — Texymas Touka napadosl. [lo onpenenennto FM = p(M ,d ) 3anumiem

x—y—1
3TO PAaBEHCTBO B KOOpJIMHATAX \/ (x - 2)2 + (y +1 )2 = w Bo3Benem 00e yacTu paBeHCTBA B KBaJl-
NP+

1
par: x2—4x+4+y2+2y+125(x2—y2+2y—1—2xy+2x) win x° +3y° +2xy—10x+2y+11=0.
Otset: x° +3y° +2xy—10x+2y+11=0.
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3anaua 8. Jlana mapa6osna y° = 6x. CocTaBUTh €e ypaBHEHHE B COTTIACOBAHHON MOJIAPHOM CH-
cTeMe KOOpIUHaT.
Pemrenue. Tak kak B o6meM Buie ¥~ =2px, 10 2p = 6, p = 3. KpoMe TOro, SKCIIEHTPUCHUTET Ta-

paboisl e =/, mo3ToMy p =

I—cos¢
. 3
OtBer: ypaBHEeHHE NTapaboIIbI B MOJISIPHOI cUCTEeMEe KOOpIMHAT p = ———— .
1—coso
3agava 9. Onpenenuts BUJ JMHUHU, 33JJaHHOW B IMOJISIPHOM CHCTEME KOOpJAMHAT YpPaBHEHHEM
B 5

P

l——cosg

2

1
Pemenne. Bua muHuY — 3IIMIIC, TaK KaK € = 3 <.

3aoanusn ona camocmoamenbHoll pabomot 0oma
OnpenenuTh KOOPAMHATHI IIEHTPa ¥ PAJyC OKPYKHOCTH: x° + y° —4x—14y+54=0.
2 2
2. CocTaBUTh ypaBHEHHE KacaTEIbHBIX K OKPYKHOCTH (x -3 ) + (y + 2) =25, IPOBEJCHHBIX B TOU-
Kax ee MpeceueH sl ¢ OChI0 a0CIUCC.
3. CocraBuTh ypaBHEHHe 061IIeil Xop bl OkpyXkHOCTel x° +y° =16 u (x—5) +y° = 9.

HaiiTi ypaBHEHHE OKPYKHOCTH, CHMMETPHYHON OKPYXKHOCTH X~ + J° = 4 OTHOCHTEIHHO MPAMON
x—y—-3=0.

5. CocTaBuUTh ypaBHEHHUE 3JUIUIICA, (DOKYCHI KOTOPOT'O JIeXkKAT Ha OCH a0CLUCC, 3Has, UTO a) ero Moiy-
ocH paBHBI 5 1 3; 0) ero manas ock paBHa 10, a paccrossHre MeXIy Gpokycamu 4; B) ero OombImas
ock 20, sxcuentpucuret 3/5. IlocTpouts 3ruuIiC.

6. HaiiTu ymuHBI TOTyoCce#, KOOpAUHATHI (POKYCOB, SKCIICHTPUCHUTETHI CJICTYIONINX JITUIICOB:

a) x’+25y°=25,0) 9x’+y° =1;B) 4x° +9y° —8x—36y+4 =0 . I[IoCTPOUTH SILITHIICHL.

7. CocTaBUTh KaHOHUYECKOE YpaBHEHHUE IUIIEPOOIIbI, TOCTPOUTD €€, HAUTH SKCIICHTPUCUTET, €CIIU: a)
a=3 u runep0Oosa MPOXOAUT Yepe3 TOUKY A(6 243 ); 0) aeiicTBUTENbHAS OCh 8, @ PACCTOSIHHE
Mexay poxycamu 10.

8. Jlana runmep6ona x° — y° = § . HaiiTu codOKyCHBIH SIUIHIIC, ITPOXOAAIIHMIA uepes Touky M(4,6).

2
. x
9. HaiiTi mooCH ¥ SKCLEHTPUCUTET TUIIEPOOIIBI, TIOCTPOUTH €€: a) 7 y =1

0) x’ -4y’ =16; B) 25x° =16y’ =1; 1) 2x° =3y’ +4x+12y—-16=0.

2 2

. L Xy
10. CoctaBuTh ypaBHEHUE THIIEPOOIIBI, CONMPSKEHHON TaHHOM T = [ . I[loctpouts ee rpaduk.

Haiitn skcuieHTpucHrer.

11. Haiitu okanbHbIii napamerp u pokyc napabonst. [loctpouts ee: a) y” =6x;0) x° =10y ;
B) y° =—4x;1) x’ =-2y.

12. CocraBuTth ypaBHEHHE NTapa0OIIbl, BEPIINHA KOTOPOM HaxoauTcs B Touke (0,0), 3Has, 4TO a) OHa
CUMMETPUYHA OTHOCUTEIHHO OcH Ox U IPOXOJUT Yepe3 Touky B(1,-3); 0) OoHa CHMMETpHYHA OTHO-
cutenbHO ocu Oy u npoxoaut yepe3 Touky C(1,1).

13. 3anucaTh ypaBHEHHS JIMHUI BTOPOTO MOPSIIKA B COTIIACOBAaHHOM MOJISIPHOM CHCTEME KOOPAMHAT: a)
2 2 2 2

X Yy ) X Yy . 2 2 . 2
XY e XYy B) ¥+’ =12]: 1)y =6x.
25 9 ) 679 ) ¥y )y

14. Haiitu QoxanbHblii paguyc Touku M mapabonsl y> = 20x, ecaiu M (7, y).
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KonTtpoabnas pabora Ne3

1. Man tpeyronsuuk ABC. Hanucars:
1) ypaBHeHHE mpsiMoit 4B (KaHOHUYECKOE, Yepe3 IBE TOUKHU, TapaMeTpUUIecKoe, o0Iiee, B 0Tpe3-

Kax);

2) ypaBHeHue MenuaHbl AM u BeicOTHI BH,
3) ypaBHEHHE IPSIMOM, MPOXOIAIICH yepe3 TOUKy 4 nmapamiensHo BC.
Onpenenutsd yroi, KOTOpblit o0pasyet npsamasi BC ¢ ocbio Ox.

Ne n/n A B C

1 (1,1) (-6,0) (-1,2)
2 (-1,1) (1,4) (0,2)
3 (1,-1) (-5,-2) 0,3)
4 (1,0) (-1,-5) (-2,1)
5 (0,1) (4,3) (-1,4)
6 (-1,0) (-2,-4) (0,3)
7 (0,-1) (-3,-5) (6,-2)
8 (2,0) (0,-6) (1,5)
9 (1,2) (-4,-3) (2,-6)
10 (2,3) (-6,-1) (0,-3)
11 (-2,1) (2,-1) (4,6)
12 (4,2) (6,0) (3,5)
13 (1,3) (3,4) (-5,-3)
14 (-3,2) (4,-1) (-2,-4)
15 (-4,-3) (-3,0) 0,3)
16 (1,4) (-3,-5) (2,1)
17 (4,6) (-4,-1) (2,-3)
18 (2,-3) (4,0) (0,5)
19 (-4,0) (-3,-5) (-2,1)
20 (4,-2) (-1,4) (1,0)
21 (-3,-2) (2,1) (4,-5)
22 (-6,2) (0,4) (-5,4)
23 (-6,-2) (1,4) (5,4)
24 (-1,3) (-1,6) (0,-5)
25 (-4,-2) (-2,4) (-1,-2)
26 (-2.-2) (0,5) (-4,0)
27 (-3,-1) (5,0) (6,-4)
28 (2,-6) (0,-5) (-3,0)
29 (4,-5) (-3,-6) (2,-4)
30 (-3,-1) (4,-2) (-6,3)

2. JlaHo ypaBHEHHE JMHUU BTOPOTO Mopsiika. Onpenenuts THII KPUBOW U TOCTPOUTH €€ TpaduK.

Ne n/n Ypaenenue emopozo nopsaoka
1 5x* +3y* —10x-12y+2=0,
2 x°+4y° +4x-16y-8=0,
3 —x*+4y* —4x+8y-4=0,
4 4x* +2y* —16x -4y =0,
5 x*+y?—2x-2y+1=0,
6 2x* +2y* —8x—-8y+14=0,
7 x' =y —4y=0,
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8 9x> +5y” +18x-30y+9=0,
3x* +3y° —18x—18y +51=0,
10 4x* +4y* —32x-32y+124=0,
11 x*+y*—4x+6y=0,
12 4x* +4y* —12x+4y+3=0,
13 x* +4y* —2x+56y+181=0,
14 9x* —4y* +24y-72=0,
15 5x> +3y> =50x-30y+199=0,
16 2x* +3y° —12x—6y+16=0,
17 4x* +2y* —8x—4y+10=0,
18 x*+4y* -3x+4y+3=0,
19 9x> +5y° +18x-30y+9=0,
20 3x7 +2y* —24x—-4y+49=0,
21 2x° +y* —8x—8y+22=0,
22 Tx* +3y* —14x-6y-2=0,
23 5x* +y* —=10x-2y+2=0,
24 4x* +3y* —8x—6y—-3=0,
25 2x* +3y* —8x—12y+8=0,
26 8y® —2x> —8x+16y—-8=0,
27 3x*+2y° —6x—-4y-9=0,
28 2x* +4y* —8x—8y+2=0,
29 3x* +y* —18x-2y+16=0,
30 x*+4y° —2x-16y-3=0.

IIpakTuyeckoe 3ansaTre Ne 9
Tema 3anamus TloBepXHOCTH BTOPOro MOPSIIKA.
Heab 3auaTusa: M3ydenue moBepxXHOCTEW BTOPOTO MOPAIKA U UX CBOMCTB. IIpume-
HEHHE METO/IA CEUEHUH K U3yYEHUIO IIOBEPXHOCTEN BTOPOTO MOPSAIAKA.
Teopernueckue 3aganus
JJISl Pa3BUTHS M KOHTPOJISI BJIAJAeHUS] KOMIICTEHIIUSIMH

1. OnpeneneHne NOBEPXHOCTEN BTOPOTO NOPsJIKA.
2. Meron ceueHun.
3. Onpenenenne NOBEPXHOCTH BPALCHUS.
4. IlunuHapUYeCKre NOBEPXHOCTH.
5. Knmaccudukanusi HUIMHIAPUYECKUX TOBEPXHOCTEH.
6. KoHnueckue noBepxXHOCTH.
7. DIUIATICOU.
8. OHOMONOCTHBINA TUIEPOOTOUSI.
9. JIBynoJIOCTHBIN TUTIEPOOIOH]I.
10. DA THYECKAH TapaboIonI.
11. 'unep6onuyeckuii mapadonoun.
12. Knaccugukarust moBepXHOCTEH BTOPOTo MOPSAKA.
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IIpakTuyeckue 3aJaHus
AJIA PA3BUTHUHA U KOHTPOJIA BJIAJCHUA KOMIIETCHIIUSAMM
3aoanusn, peuiaemole 8 ayoumopuu

3anaua 1. Hanucats ypaBHeHHE chpeprUUeCcKOil MOBEPXHOCTH, MPOXOAIIEH uepe3 Touky M (1,5,1)
¥ OKPYXHOCTB x~ + y° —2x—10y +23 = 0, pacronoxkeH-

z L€ HYIO Ha INIOCKOCTH XOy.
Pemenwue. [Tycth C(xc Ve zc) - HeHTp chepuueckoint
y . mosepxHoctu, Torma CM =CM'=r, tne M' - npous-
BOJIbHAS TOYKA, JIe)KaIllast Ha 3aJJaHHON OKPY>KHOCTH, a 7
- paguyc cdepsl. Haiinem kakyro-HHOYAb TOUKY, IPUHAI-
JIEKAIYI0 OKPYXKHOCTH: eclii X =1, 10 y> =10y +22 =0
/ u y=5+ V3, Harpumep, M’(I,S + \/5,0). OueBHUIHO,
HeHTp cdepbl JEKUT Ha MPSAMOH, MEPIEeHAUKYISIPHON
IIJIOCKOCTH OKPY>KHOCTH M TIPOXOASAIICH 4epe3 meHTp mocieaHeit (puc. 33). Beimenum B ypaBHEHUH

Puc.33

OKPYKHOCTH ITOJIHBIE KBAPaThI: (x - 1)2 + (y - 5)2 -3=0,torma § (1,5,0) - IEHTP OKPYKHOCTH. Tak Kak
x—1=0,

¢
z—=5=0,

sToMy Touka C MMeeT KOOPIUHATHI (1,5, zc). Bamuiem paserctBo CM = CM' B koopauHaTax
O G5y +(—z) ==1 +(5-5-3) +z(0-=),
\/(l —ZC)2 =43+z,

1-2z, —z> =3+2z7,

k(0,0,l) SIBJSICTCSI HAIIPABIISIOIIUM BEKTOPOM IPSMOM [, TO €e ypaBHCHHUE UMEET BUJ { o-

z =-1.

Takum obpasom, C(I,S,—l), r= \/(l 1P +(5-5) +(1-(- 1))2 =42, IO03TOMY
(x=1)* +(y=5)* +(z +1)* =2 - ypaBHenue chepsr.

Otset: (x—1)° +(y—5) +(z +1)° = 2.

3anaua 2. CocTaBUTh YpaBHEHHE MWJIMHIPUIECKON TTOBEPXHOCTH, 00pa3yIolue KOTOPO mapaj-
P +yP+z2 =9

JINBHBI IPAMOH [ : x = y = z, @ HANIPABJISIONIEH CIYXKHUT OKPYKHOCTb { .
x+y+z=1.

Pemenne. [Jurunopuueckoii Ha3bIBaeTCs MOBEPXHOCTh, KOTOpPasi BMECTE C Ka)KJOW CBOEH TOUKOM
COZICPKUT BCIO MPSAMYIO, MPOXOASAILYIO YEPE3 ATY TOUKY, MapaJIeTIbHO HEKOTOPOU 3aJaHHON MPSMOI.
IIycts M, (x0 » Voo Zo) HEKOTOpas TOYKa, JieXallas Ha OKPYKHOCTH, TOT1a

xé + yé + zg =1, 5
Xy +y,+z,=1 @)
ITo onpenenenuto kaxuass Touka M (x, y,z), Jie)Kalas Ha IpsSMOM, MPOXOIAIIEH depe3 TOUKY
M, (x0 Voo Zo) HapauIeIbHO MPSIMOM [, PUHAUICKUT IIUIHMHIAPUUCCKON TOBEPXHOCTH. 3aMHUIIIeM ypaB-
HEHHE 3TOH MpsAMOH B mapaMeTpuyeckoit popme
X =Xx,+t,
Y=y, ti,
z=z,+t,teR

Beipasum x,, y,,z, U IOJACTaBUM B cUcTeMy (2):
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(x—t) +(y—1) +(z—1t) =9,
xX+y+z-3t=1.

BeIpaxas u3 BTOpOro ypaBHEHHS CUCTEMBI [ U IIOJACTABIIAS B IIEPBOE, IIOIYYUM YPABHEHUE LIUITUHIPH-
YECKOW MOBEPXHOCTH

t=%(x+y+z—l),
x*+y? 427 37 2(x+y+z)=9,
xP+yi 4z’ +%(x+y+z—1)2 —%(x+y+z—l)(x+y+z):9,

4y 4zt —xy—yz—xz=4.
OTBeT: ypaBHEHHE LWJIMHIPHYECKOM TIOBEPXHOCTH UMEET BUI X° + y° +z° —xy—yz—xz =4 .
3anaua 3. CocTaBUTh ypaBHEHHE KOHUYECKOM MOBEPXHOCTH ¢ BepmUHOU B Touke A(0,0,1), ecnu

x’+4 y2 =9,
KpuBas y: LEJINKOM NIPUHAJIEKUT IOBEPXHOCTH.
z=5

Pemenne. Konuueckoti Ha3bIBaeTCs IOBEPXHOCTh, KOTOpPAsi BMECTE C Ka)XJI0M CBOEW TOUYKOW CO-
JEPKUT IPAMYIO, IPOXOAAIIYIO Yepe3 3Ty TOUKY M HEKOTOPYIO 33/1aHHYIO TOUKY, HAa3bIBAEMYIO gepuiu-
Hotl koHyca. TIpsiMble, EIMKOM MpUHAJIEKAIEe KOHMYECKON TTOBEPXHOCTH, Ha3bIBAIOTCS €€ 00pa3yio-
WUMU.

Ilyctes M(x’, vy’ 5) — Tekymias Touka KpUBOH ¥ (3Ta KpUBas HAa3bIBACTCS HANpasiaioujell KOHyca).
Torna npsimas AM npuHAANIEKUT KOHYCY, IPU 3TOM

1
x'=—x,
x=0+t(x"-0), 5
AM : {y=0+t(y'-0), Y=y,
z=1+t(5-1), 1
t=—(z-1).
777
Tak kak M €y, TO ee KOOPAUHATHI YIOBIETBOPSIIOT YPABHEHUIO KPUBOM, II0ITOMY
1 ’ 1 ’ 2 2 2 2 X+ 4y2
—x| +4|—-y| =9, X +4y =9t", tt=—.
t t 9
Bo3Bejis 06¢ YacTH MOCIEIHETO YPABHEHUS CHCTEMBI B KBAJIPaT U MOJCTABIISAs BRIPAKEHHE JUIs £, TI0-
2 2
Jy4YUM ypaBHEHUE KOHMUYECKON MOBEPXHOCTH: # = 3( z=1)°,  4°+16y>-92°+18z-9=0.

Otgert: 4x°+16y°-92°+18z-9=0.

Jlnis uccneioBaHus MMOBEPXHOCTH BTOPOTO MOPSAKA PACCMOTPHUM Memood ceyeruti. CyIHOCTb Me-
TO/Ia 3aKJIFOYAETCs B CIEAYIOUIEM: JTaHHYIO MOBEPXHOCTh OYyJeM MpeceKaTh KOOPAMHATHBIMH IJIOCKO-
CTSIMH U IJIOCKOCTSIMU, TTapaJUIebHBIMA KOOPAMHATHBIM TUTOCKOCTSAM. [1o Buay MTUHUHN, OMy4Yaronmxcs
B CEUEHUH, OyJIeM CYIHUTh O (hOpME TTOBEPXHOCTH.

3amaua 4. OnpeneauTsh TUI HOBEpXHOCTH 4x° —9y* +362° —8x —18y — 72z —~5=0 u mocrpo-
UTh e n300pakeHue.
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Pemenue. -t cnoco6. Beraenum mosiHblie KBaJpaThl, COAEpIKaIIMe IIEPEMEHHBIE,
4x* —2x+1)=4-9(y% +2y+1)+9+36(z> —22+1)-36=5,
Hx—1)" —9(y+1)° +36(z 1) =36,

2 2
Sl it ) Y Y
9 4
W3 mosy4eHHOTO YpaBHEHHUS CIIEIyeT, YTO pac-
cMaTrpuBacMas IMOBEPXHOCTH ABJIACTCA OJHOIIOJIOCTHBIM
FI/IHep6OJIOI/I[[OM C NOCHTPpOM CHUMMCTpHUU B TOYKC

C(l;—l;l), 9Ta IOBEPXHOCTb HE IIEPECEKAET MPSAMYIO

y =—1. Takum 00pa3om, MOKHO C TOMOIIBIO METOJIA Ce-

2 2

YEHUH IIOCTPOUTH ITIOBEPXHOCTh e Y 1221 nne 2] *
¥
peHecTH Hayasio KOOpAUHAT B TOUKy C ’(— L1- 1). -4
OTBeT: JaHHas IMMOBCPXHOCTH

4x* —9y* +36z° —8x—18y — 72z —5=0 sBagercs o1-
HOTIOJIOCTHBIM TUIIEPOOJIOHUIOM.

3apaua S. Paccmorpum II-it cioco6 pemenus 3a-
aau 4.

OnpenenuM TUI MOBEPXHOCTH € IOMOIIBI0 MHBAPUAHTOB U CEMUMHBAPUAHTOB: UMEEM a,, =4,
a,,=-9, a,; =36, a,, =4, a,=a,=a,,=0, a,=-4, a,,=-9, a,, =-36, a,, =-5, n0ITOMY
§=4-9+36=31,

4 0‘ ‘4 0‘ ‘— 90
= + +

‘:—36+4-36—9-36:36(4—10)=—216,

0-9 [0 36| | 036
5=l0 -9 0/=-1296,
0 36
4 0 0 -4
-9 0 -9
0-9 0 -9 36 36/ | 0 36
A= =4/ 0 36 -36/=4-(-9 + =
0 0 36 —-36 -36 -5| |-9 -36
-9 —36 -5
-4 -9 -36 -5

=-36(35(-5-36)+9-36)=41472.

Tak kak 6 #0,6-S <0 u A >0, TO MOBEPXHOCTh SBIACTCSA OHOIOIOCTHBIM THIICPOOIOUIOM.
JInst ero moCTpOEHHMS UCIIOIb3YyEeM METO CEUEHUN.

Iycts y=h=const, Toraa ypaBHeHHe npuMeT BUn 4x° +36z° —8x—72z=9h> +18h+5 B
IJIOCKOCTH Y = /. BbIienum noJHble KBapaThl, COACPKALIUE [ICPEMECHHBIE,

(x> —2x+1)=4+36(z* —22+1)-36=9(h* + 2k +1)-9+5,

Hx—1)* +36(z 1) =9(h +1)* +36.
9(h + 1)2 +36 >0 npu 1000M /1, IOcHeHEee ypaBHEHHE 3a/1a€T B TUNIOCKOCTH Y = /i 3JUTHIIC

(r—1)° (z-1)
+ =
Oh+1) +36)/4  (9(h+1)’ +36)/36
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C  LEHTPOM  CUMMETPUU C(l;—l;l) U TOJIYyOCAMH

(h+1)° +4 A w/(h+1)2+4' A

5 =
2 2 z
O4eBHIHO, TOBEPXHOCTh CHUMMETPUYHA OTHOCHUTEIBHO

IUIOCKOCTH y = h =—1, IO3TOMY 1OCTaTOYHO ITOCTPOUTH YaCTh

\_/
MOBEPXHOCTU MpH /1 >—1, a MOTOM OTOOpa3uTh €¢ CHMMET-
puuHO (puc. 34).
(x 1) 2
IMpu h =-1 umeem 5 +(z—1) =1, N >
-------- <2/ 0
—1) 1) -l y
upit h=0 4x-1) +36(z 1) _1
45 45
2 2
npu h=1 (x-1) +(Z_1) =1.
18 2 Y Puc. 34

3aoanus 011 camocmoamenabHou padomuvl 00Ma
1. CocTaBuTh ypaBHEHHE IUIUHAPUIECKONH TOBEPXHOCTH, €CIIU:

1) ee ocb coBnagaer ¢ ockio Oz, a HAMPABJISIIOUIEH CITY>KUT JIMHUS ¥ .

2x7+z22—8x—2z+1=0,

2) ee ock coBnanaeT ¢ oceto Oy, a HAIIPABIISIIOIIEH CITYXKUT JIUHUSA ) { 0
y=u
2. HanucaTth ypaBHEHHE KOHMUYECKOM MMOBEPXHOCTH € BEPIINHON B Hayaie KOOpAUHAT U HaIIPaBJISIO-
nieu
x2 2 P P
1 - _+y_:], 2 - X +(y—6) +z=25,
)7:v4 5 ) 7 3
z=35 Y=

3. UccrnenoBaTh METOIOM CEUEHUH CIIETYIOIINE TOBEPXHOCTH!

1) 2x°+3)°+2°-8x+6y+4z-3=0,

2 2

z
) - E oy,
4 9
3) x’=4z.
5. HanmcaTh KAHOHUYECKOE YPaBHEHHE OHOIIOJIIOCTHOTO THIIEPOOIOM I, €CITU TOBEPXHOCTD:

2 2
1) mpoXoauT uepe3 TOUKY (\/3 ;3;2) U TIepeceKaeT MmiIockocTh XOY no runepbome %—Z? =1;

2) mepecekaet miockoctbh OXZ Mo OKpyKHOCTH x°+1°=9, a TmockocTs Oxy TI0 THIepOoIe

2 2
X z

9 10

6. Hanmcare ypaBHEHHE IBYIOJIOCTHOTO THIepOoiona B KAHOHMYECKOW CUCTEME KOOPAHMHAT, €CITU
touku M;(3;1;2), M, (6,'2;«/1 5 ) u M, (2\/; ;3) JIeKaT Ha TaHHOUW MOBEPXHOCTH (PacCMOTPETh 3 BO3-
MOXXHBIX CITy4ast).

7. Hanmwmcare ypaBHeHue cdepbl, mnpoxonsmend dyepe3 Touky M(1;5;1) M  OKpPYKHOCTh
x’+y?2x-10y+23=0, pacrionoxeHHyI0 Ha MIOCKOCTH OX.

7. Hanwucarte ypaBHeHue cepsi:

a) TPOXOoAsIlel Yyepe3 TOUKY A(l,4,—7) Y KacCarolleCs IIOCKOCTH 6x+ 6y —7z+42=0;
b) mnpoxopsieit uepe3 TOUKy B(6,—8,3) u Kacaromieicst ocu Oz
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C) ONHMCaHHOI OKOJIO TeTpadpa, OJIHA U3 BEPIIMH KOTOPOTO COBIIAIAET C HAYaJIOM KOOPJIUHAT, a
npyrue HaxoasaTcs B Toukax A(2,0,0), B(O,S,O), C (0,0,3).
8. KakoMy COOTHOIIEHHIO TOJDKHBI YAOBIETBOPATH KOA(PPHUINEHTHI INIOCKOCTH
Ax+ By +Cz+ D =0 a5 Toro, 4ro0bl OHa Kacanachk cdepsl x” + y° +z° = R*?
9. CocraBuTh ypaBHEHHE KOHYCA, BEPUIMHA KOTOPOTO HAXOIUTCS B Ha4YaIe KOOP/MHAT, a HallPaBIIsIO-
X +y?+(z-5) =9,

mias 3aJjaHa CUCTEMOM ypaBHEHUH
z=4.

2 2
10. Hanpasnstonias KoHyca 3ajjaHa ypaBHEHUSIMU X +6y7-z2=0, CocTaBuTh ypaBHEHHE KOHYCAa,
x+y+z=1
€CJIM €T0 BEPILUHA HAXOAUTCS B TOUKE (— 3,0,0).
11. Jlanbl Tpu mapajienbHble NpsMbIe: x =y =z, x+1=y=z-1, x—1=y+1=z -2 . Haiitu ipo-
XOASAUIMN Yepe3 HUX KPYroBOW LIMITHHAP.
x-2 'y

z o o
7% Bpamaercst okosio ocu Oz . HaliTn ypaBHEHUE ONMCAHHOW €10 TIOBEPXHO-

12. Ilpsmas
CTH.
2

13. Haiitu yros Mexay o6pasyrolel 1 ochio (BpaleHns) Konyca: x° + y~ — Z? =0.

14. Ilpu kakoM 3HaYEHUU MTapaMeTpa a MOBEPXHOCTb, 3aJjaHHAsl YPAaBHEHUEM
x* +3y% +2ayz +2zx —2x -8y —2z—3 =0, ABASETCA KOHYCOM?
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OO0mas XxapaKTepUCTHKA CAMOCTOATEJIbHON padoThl CTy/ICHTA NPH U3YYEeHUH
TUCIHUANIMHBI

Benymias nenb opranuzaimu 1 ocyiectsienuss CPC nomkHa coBnajaaTs C 11e-
JBI0 00yUYEHHUs CTYyAEHTa — MOJArOTOBKOM OakanaBpa ¢ BbicIMM oOpa3zoBanueMm. [Ipu op-
ranuzanuu CPC BaXHBIM U HEOOXOAUMBIM yCIIOBUEM CTAaHOBSTCS (POPMUPOBAHUE YMeE-
HUS CAaMOCTOSATEIBHON paboThI AJ1si IPUOOPETEHUS 3HAHU I, HABBIKOB M BO3MOKHOCTH Op-
raHu3aluy y4eOHON M HayYHOU J1eITebHOCTH.

Lenbto caMOCTOATENbHON pabOThI CTYJCHTOB SIBJSIETCS OBJIaJIeHUE (DyHIaMEH-
TaJbHBIMHU 3HAHUSAMH, TPO(PECCHOHATLHBIMU YMEHHUSIMU M HaBBIKAMU JICSITEIIBHOCTH TIO
npo(dUITI0, OIBITOM TBOPYECKOM, UCCIIEA0BATENbCKON AedaTeabHoCcTH. CaMocTosTeIbHAas
paboTa CTYAEHTOB CHOCOOCTBYET Pa3BUTHUIO CAMOCTOATEIbHOCTH, OTBETCTBEHHOCTU U
OpraHU30BaHHOCTH, TBOPUYECKOTO TOJIX0/1a K PEIICHHUIO MPo0OieM yaeOHOTO U mpodeccu-
OHAJIBHOTO YPOBHS.

Samauamu CPC saBisarorcs:

® CcUCTeMaTHU3alus U 3aKPEIJICHUE MOJYyYEHHBIX TEOPETUUECKUX 3HAHUI U MTPaKTU-
YECKUX YMEHUI CTYJE€HTOB;

e yrayOJeHue U pacIIMPEHUE TEOPETUUECKUX 3HAHUM;

¢ (opMHUpOBaHHE YMEHUH MCIOJIb30BaTh HOPMATUBHYIO, PABOBYIO, CIIPABOYHYIO
JOKYMEHTALUIO U CIIEHUAJIbHYIO JINTEPATYPY;

® pa3BUTHE MTO3HABATENIbHBIX CIOCOOHOCTEN U aKTUBHOCTH CTYJIEHTOB: TBOPYECKOM
MHULIMATUBBI, CAMOCTOATEIbHOCTH, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH;

e (opMupoBaHME CAMOCTOATEIBLHOCTH MBIIUIEHUSI, CIOCOOHOCTEM K CaMOpa3BU-
THIO, CAMOCOBEPILIEHCTBOBAHUIO U CAaMOPEaIN3alNH;

® DPa3BUTHE UCCIIEOBATENbCKUX YMEHHI;

® J1CMOJb30BaHUE MaTepuaia, COOPaHHOTO U MOJTYYEHHOTO B X0JI€ CAMOCTOSITEIb-
HBIX 3aHITHI Ha CeMHUHApax, Ha MPAKTUYECKHUX U JIA0OPATOPHBIX 3aHATUSIX, TIPHU HAIKUCA-
HUU KypCOBBIX U BBIITYCKHOM KBaJU(UKAIIMOHHON padoT, 1 3 PeKTUBHOM NOATOTOBKU
K UTOTOBBIM 3a4€TaM U IK3aMEHaM.

CamocTosiTenbHas padoTa BKJIIOYAET B ce0s:

— TOJTOTOBKY K ayJJUTOPHBIM 3aHATHUSIM (JICKIIUSAM, TPAKTUIECKUM, 3aHSITHIM) U BbI-
IIOJIHEHHE COOTBETCTBYIOIINX 3a/1aHMI;

— CaMOCTOATEIbHYIO pabOTy HaJ OTACIbHBIMA MOAYJISIMH (TEMaMu) TUCIUIUINHBI B
COOTBETCTBHUH C paboyeil MporpamMmmoi;

— Hamnucanue pedepaToB, JOKIAI0B,;

— TMOJTrOTOBKY K PAKTUYECKUM 3aHATHSM U BBIIIOJIHEHUE MPEyCMOTPEHHBIX UMH 3a-
JTaHUM;

— TMOJTrOTOBKY KO BCEM BHUJaM aTTECTALIMIA;

— MOJTOTOBKY MPE3EHTALMM 110 TeMaM (4aCTH TEMBI).

OcHoBHOI1 (hOopMOIi caMOCTOSATENBHON padOThl CTYAEHTA SIBJISECTCA H3yUYECHHE
KOHCIIEKTa JIEKLHA, UX JOTOJHEHUE, PEKOMEHIOBAHHOM TUTEPaTyphl, aKTUBHOE y4acTHE
Ha MPAKTUYECKUX U CEMUHAPCKUX 3aHATHSAX. Ho 7ist yenenHo# yueOHol JesTeIbHOCTH,
ee HHTeHCU(UKAIINK, HEOOXOIUMO YUUTHIBATH CICAYIONINE CYOBEKTUBHBIC (DAKTOPHI:

1. 3HaHMe MIKONBHOrO MPOrPaMMHOIO MaTepuasa, HAUINYUE IMPOYHOU CHCTEMBI
3HAHWUM, HEOOXOIWMOMW IS YCBOCHHS OCHOBHBIX BY30BCKHX KypCOB. DTO OCOOCHHO
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BAXXHO JJI1 MaTeMaTUYeCKuX AuciumimH. HeobxonnMo otinyath mpoOenbl B 3HAHUSAX,
3aTpyAHSIONIME YCBOCHHE HOBOIO MaTepuaia, OT MajbIX CIOCOOHOCTEMN. 3aTpaTUB CUJIbI
Ha MPEOJI0JICHUE ITUX MPOOENOB, CTYAEHT 00ecneunT ced0e HOPMAIbHYIO YCIIEBAEMOCTh
Y TIOBEPUT B CBOM CIIOCOOHOCTH.

2. Hanuuue ymMeHU, HAaBBIKOB YMCTBEHHOTO TPyAa:

a) yMEHHE KOHCIIEKTUPOBATh Ha JIEKIUU U TIPU paboTe ¢ KHUTOM;

0) BIaJieHNUE JJOTUUECKUMU OTIEpaIlUsIMK: CpaBHEHUE, aHAJIN3, CHHTE3, 0000I1IeHHE,
oTpesiesieHUE MOHATHUI, MpaBuiIa CUCTEMATH3aIH U KJIacCU(UKALINU.

3. Crnemnuduka MO3HABATEIBbHBIX MCUXUYECKUX TPOIECCOB: BHUMAHUE, MaMSTh,
peub, Ha0MI0AATEIbHOCTh, MHTEJUIEKT U MblluieHne. Crnaboe pa3BUTHE KaXI0TO U3 HUX
CTAaHOBUTCS CEPHbE3HBIM MPETISITCTBUEM B yueoe.

4. Xopotas paboToCrIOCOOHOCTh, KOTOpasi 00ecreuynBaeTCcs HOpMaIbHBIM (PH3u-
YEeCKUM COCTOsIHHEM. Benb cepbe3Hoe yueHue - 3To 00JIbII0M MHOTOCTOPOHHUH U pa3HO-
o0pa3HbIil Tpyd. PesynbTar 00yueHHs OlLICHUBAETCS HE KOJIMYECTBOM COOOIaeMOM HUH-
dopmarum, a KaYeCTBOM €€ YCBOCHUS, YMEHHEM €€ MCIIOIh30BaTh U PA3BUTHEM Y ceOs
CIIOCOOHOCTH K JAJIbHEHUILIEMY CaMOCTOATEILHOMY 00pa30BaHUIO.

5. CooTBeTcTBUE U30pPaHHOU NEATENbHOCTH, podeccuy MHAUBUAYAJIbHBIM CIIO-
coOHocTsAM. Heobxoaumo BeIpaboTaTh y ce0s yMEHUE CaMOPETyJIMPOBATh CBOE AIMOLIMO-
HAJIBHOE COCTOSTHUE U YCTPAHATH 0O0CTOSITENILCTBA, HAPYIIAIOIINE 1eJI0OBOM HACTPOL, Me-
HIakoII1e HaMEUEeHHOM paboTe.

6. OBnageHue ONTHUMAJIBHBIM CTHJIEM pabOThI, 00ECIEeUUBAIOIIMM yCIIeX B Jes-
TeJBbHOCTH. UepenoBaHue TpyAa U nay3 B paboTe, MEepUobl OTJbIXa, UHAUBHUIYAIbHO
00OCHOBaHHasi HOpMa MPOJOJKUTEIBHOCTA CHA, IPEANOUYTEHUE BEUEPHUX WU yTPEH-
HUX 3aHATUH, CTPECCOYCTOMYMBOCTh Ha HK3aMEHAX U OCOOEHHOCTHU MOJATOTOBKU K HUM,

7. YpoBeHb TpeOoBaHUH K cebe, onpeaeasieMblil CI0KHUBIIIEHCS CaMOOIICHKOM.

AnekBaTHas OLIEHKA 3HAHUMN, JOCTOMHCTB, HEJIOCTATKOB — BaKHAsI COCTABJISIO-
I1asi CaMOOPraHU3alliy YeloBeKa, 0e3 Hee HEeBO3MOKHA YCIEIIHas padoTa 1Mo ympasiie-
HUIO CBOMM IOBEJICHUEM, e TEIbHOCTBIO.

OpHa U3 OCHOBHBIX OCOOEHHOCTEN 00yUYEHHS B BBICIIIEH IIKOJIE 3aKJIF0UAETCs B
TOM, YTO TIOCTOSTHHBI BHEUTHUM KOHTPOJIb 3aMEHSIETCSI CAMOKOHTPOJIEM, aKTUBHAS POJIh
B 00y4E€HHUU MPUHAICKUT YKE HE CTOJIBKO MPETOAABATEINI0, CKOJIBKO CTYICHTY.

3Hass OCHOBHBIE METO/Ibl HAYYHOW OpPTraHMU3allMd YMCTBEHHOTO TPYyAa, MOKHO
MIPY HAUMEHBIIINX 3aTpaTax BPEMEHHU, CPEICTB U TPYAOBBIX YCUIIUHN JOCTUYD HAWITYUIIUX
pe3ybTaTOB.

O} dekTUBHOCTh YCBOCHHUS MOCTyNaroue nHhopMalmy 3aBUCUT OT paboTo-
CIIOCOOHOCTH Y€JIOBEKA B TOT WJIK MHOM MOMEHT €Tr0 JIeSITeIbHOCTH.

PabomocnocobrHocms - ciocOOHOCTH YelloBeKa K TPY/y C BBICOKOM CTETIEHbIO
HAMpPsHKEHHOCTH B TEYEHUE ONPENIETICHHOT0 BpeMeHu. Pa3nnyaioT BHyTpeHHUE U BHEIII-
HUE (paKkTOphl pabOTOCTIOCOOHOCTH.

K BHyTpeHHUM (pakTopaM paboTOCIOCOOHOCTH OTHOCSATCSI HHTEIUIEKTYaIbHbIE
0COOEHHOCTH, BOJIS, COCTOSIHUE 3/I0POBBSI.

K BHEmHUM:

- opraHu3anus pabouero MecTa, peXKUM TpyAa U OTHAbIXa;

- YPOBEHb OpPTraHU3alUU TPYAa - YMEHUE MOJYYUTh CIIPABKY M MOJIb30BATHCS
uHdopMaIuei;
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- BEJIMYMHA YMCTBEHHOW HArpy3KHu.

Breinaronutics pycckuii dusuonor H. E. BBeneHckuil BbIIeIUI Cleayronme
YCJIOBUS TPOAYKTUBHOCTH YMCTBEHHOM JAEATEIbHOCTH:

- BO BCAKHUU TPYJ HY’KHO BXOAUTH ITOCTENEHHO;

- MEPHOCTb U pUTM PaOOThI. Pa3HbIM JIOASIM mpucyll 0oJiee Wik MEHee pas-
HBIN TEeMIT pabOoThI;

- MPUBBIYHAS TTOCJIEIOBATEILHOCTh U CUCTEMAaTUIHOCTh JACSATEILHOCTH;

- IPaBUJILHOE YEPEIOBAHUE TPY/la U OTAbIXA.

OTapix He mpejmnoaraeT 00s3aTEIHHOTO TOJHOTO O€3/IeUCTBUSI CO CTOPOHBI
YeJI0BEKa, OH MOXKET OBITh JOCTUTHYT IMPOCTOM MepeMeHou nena. B Teuenue qus pado-
TOCTIOCOOHOCTH M3MeHsieTcsi. Hanboee 1o f0TBOPHBIM SBIISIETCS] ympeHHee epems (¢ 8
00 14 uacos), mpudeM MakKCUMalibHas pab0TOCIIOCOOHOCTh MPUXOIUTCS Ha eproa ¢ 10
1o 13 gacos, 3aTeM nocieobeodennoe - (¢ 16 1o 19 yacoB) u seuepree (¢ 20 10 24 gacon).
OueHb TPYJIHBIN 711 MTOHUMAHUSI MaTepuall JIydllle u3ydaTh B HaYajie KakJI0ro OTpe3Ka
BpeMeHH (JIydllle BCEro YTPEHHET0) Mmoce Xopoliero otasixa. Yepes 1-1,5 yaca Hy HBI
nepepniBbl o 10 - 15 MuH, yepes 3 - 4 yaca pabOThl OTABIX JOJDKEH OBITH MPOJIOKH-
TEJIbHBIM - OKOJIO Yaca.

CocTaBHOM YacThblO HAyYHOM OpPTraHU3alMM YMCTBEHHOTO TpyJa SIBJISIETCS
OBJIaJICHUE TEXHUKOW YMCTBEHHOIO Tpy/a.

®U3UYECKH 310POBBIA MOJIOAOW YEIOBEK, 00JIaJalolMii XOpOoIIel MOr0TOB-
KOW M HOPMAJIBHBIMU CTIOCOOHOCTSIMU, JIOJDKEH, OyIy4YH CTYJI€HTOM, OTJIaBaTh yueHuo 9-
10 yacos 6 denv (M3 HUX 6 4acoB B By3e U 3 - 4 yaca oma). JIro0o#t npenMeT Heb3s
M3YYUTh 32 HECKOJIBKO JTHEH mepell ak3aMeHoM. Eciu cTyneHT B rogy paboTaet cucrema-
TUYECKU, TO OH OBICTPO BCE BCIIOMHUT, BOCCTAHOBUT 3a0bITOC. ECin %e moaroroBka nuia
aBpaJbHO, TO y CTYyJIEHTa HE OYJET AaXke OOIIETo MpeACTaBICHUS O IPEAMETE, OH 3a0yIeT
BCE CIIAHHOE.

Crnenyer B34Tb 3a MPABUJIO: YUUMbCS eHCEOHEGHO, HAUUHAS C NEPBO20 OHsl Ce-
mecmpa.

Bpemsi, koTopsIM pacmoyiaraeT CTYIEHT ISl BBITOJTHEHHUS y4eOHOTO TUIaHa,
CKJIQJIbIBAETCS U3 JBYX COCTABJISIIOIIMX: OJIHA U3 HUX - ATO ayJUTOpHAasi paboTa B By3€ MO
pacluCaHUIO 3aHSATUM, JIpyTas - BHEAYAUTOPHAS CaMOCTOATENIbHAsE paboTa. 3ajaHus U
MaTepHuaibl JJI1 CAMOCTOSITEIIbBHONW paOOTHI BBIAAIOTCS BO BpPeMsl YUCOHBIX 3aHATHHA TIO
paclucaHuio, Ha 3TUX K€ 3aHSATUSX MPENOJaBATENb OCYIIECTBISICT KOHTPOJIb 32 CaMO-
CTOSITEJIbHOM pabOTOM, a TaK)Ke OKa3bIBAET MOMOIIb CTYACHTAM I10 IPaBUIBLHOM OpraHu-
3a1uu padoTHI.

YToOBI BBITIOJIHUTH BECh 00bEM CaAMOCTOSITENIbHON pabOThl, HEOOXOIUMO 3aHU-
MaTbcs 1Mo 3 - 5 4acoB exeqHeBHO. HaunHaTh CaMOCTOSITENIbHBIE BHEAYAUTOPHBIE 3aHS-
THUS CIEAYET C MEPBBIX ke JHEH ceMecTpa, MPOIyIeHHbIE THA OYIyT MOTEPsHbI 0€3B03-
BpPaTHO, KOMIIEHCHUPOBATh WX MO3HEE YCUIICHHBIMU 3aHATUSIMH 0€3 CHIXKCHHS KauecTBa
paboTHI U ee MPOU3BOIUTEIHLHOCTH HEBO3MOXKHO. [lepBbie 1HU ceMecTpa OYeHb BaXKHBI
JUTSL TOTO, YTOOBI BKJIFOUUTHCS B PabOTy, YCTAHOBUTH ONPENCICHHBIN MOPSI0K, PaBHO-
MEpHBI PUTM Ha BeCh ceMecTp. PUTM B paboTe - 3TO €XKEeAHEBHBIE CAMOCTOSITEIbHBIC
3aHATHS, )KEJIATSIIbHO B OJHH U T€ e YaChl, TIPU IEIE€CO00pa3HOM YepeIOBAaHNH 3aHATUN
C TiepepbIBaMu JJIs OT/bIXa. BHauane mis Toro, 4To0bl OPraHN30BaTh PUTMUYHYIO pa-
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60Ty, TpeOyeTcst CO3HaTeIbHOE HaNpsbkeHrne Boii. Kak TonbKo 4enoBeK BTAHYJICS B pa-
00Ty, IPUHYXKJICHUE CHUXKAETCS, BOZHUKAET MPUBBIYKA, paOOTa CTAHOBUTCS MOTPEOHO-
CTBIO.

Ecnu nopsaiok B paboTe U ee puTM YCTaHOBJIEHBI MPABUIIBHO, TO CTYJEHT U30
JIHSL B IEHb MOKET pad0TaTh, HE CHUXKAasl CBOEH MPOU3BOAUTEILHOCTH U HE MeperpyxKas
ce0s. [IpaBuibHas cMeHa 0JIHOTO BUa pabOThI APYTUM MO3BOJISET OTABIXATh, HE MPEKpa-
mast paboThl.

Taxum oGpazom, neppas 3a7a4a OpraHu3ali BHEAYAUTOPHON CaMOCTOSITENb-
HOM pabOThI —3TO COCTABIIEHUE PACIIMCAHUSA, KOTOPOE JOHKHO OTpaXkaTh BpeMsl 3aHATHUH,
UX XapakTep (TEOpeTHUECKU KypcC, MPAaKTUYECKUE 3aHATHs, Tpaduyeckue padoThl, uTe-
HUE), IepephIBbl Ha 00€/1, Y>KUH, OTIbIX, COH, IpOoe3 U T.A. Pacnicanue He npeaomnpee-
JISIET coziepKaHus pabOThI, €e coJiepKaHNe HEM30eKHO Oy/1eT U3MEHSTHCS B TEUECHUE Ce-
Mectpa. [lopanok ke ciaeayer 3aKpenuTh Ha BECh CEMECTP U MPUIIOKUTH BCE YCHIIUSA,
YTOOBI MOAJIEPKUBATH €70 HEU3MEHHBIM (KpOME HCIIPaBIEHUS OITMOOK B TUIAHUPOBAHUH,
KOTOpPbIE MOTYT BOBHUKHYTh M3-32 HEJIOOLIEHKN 00beMa padOThl WM MEPEOLEHKH CBOMX
cun).

[Ipu ogHOOOpa3HOll paboTe YenoBeK yTomusieTcs: OoJibllle, YeM Mpu padoTe
paszHoro xapaktepa. OHako He Bcerja 1ef1iecoo0pa3Ho 3aHUMAThCS MHOTUMU YYE€OHBIMU
JUCUUIUIMHAMYU B OJUH U TOT K€ JI€Hb, TaK KaK MPHU KaXKJOM MEPEXO0/i€ HYKHO BHOBb
COCPEOTOYUTh BHUMAHKE, YTO MOKET MIPUBECTHU K noTepe BpemeHnu. Hanbonee neneco-
0o0pa3HO eXEeIHEBHO paboTaTh HE Oosiee YeM HaJl ABYMS-TPEMsI JUCLUILIMHAMHU.

Haunnast paboty, He Hy’KHO CTPEMUTbHCS JIeJaTh BHAYAJIE CaMYI0 TSDKEIYIO €€
4acTb, Ha/10 BBIOpaTh YTO-HUOYAb CPEAHEE IO TPYJHOCTH, 3aTEM MEPEHTH K OoJiee Tpy -
HOM paboTte. M Hanocieqok 0CTaBUTh JIETKYIO YacTh, TPEOYIOIIYIO HE CTOJIBKO OOJIBIINX
MHTEJJIEKTYaJbHBIX YCUJIMM, CKOJIBKO ONPEIEICHHBIX MOTOPHBIX JIEHCTBUH (YepueHHeE,
OCTpOEHUE TPadUKOB U T.I1.).

CaMocTosATenbHBIC 3aHATHS MOTPEOYIOT MHTEHCUBHOTO YMCTBEHHOTO TPY/a,
KOTOPBI HEOOXOIUMO HE TOJIHKO MPABWILHO OPTaHMU30BATh, HO M CTUMYJIHUPOBaTh. [Ipu
3TOM OY€Hb BaXKHO YMETh NOJJEPKUBATh YCTOWUYMBOE BHUMAHUE K U3y4a€MOMY MaTepH-
ainy. BeipaboTka BHUMaHUs TpeOyeT 3HAUUTEIbHBIX BOJIEBBIX YCUIHM. IMEHHO OATOMY,
€CJIM CTYACHT 3aME€YaeT, YTO OH YaCTO OTBJIEKAETCS BO BPEMs CAMOCTOSITEIbHBIX 3aHS-
TUH, €My HaJl0 3aCTaBUTH ceOsi cocpenorounthes. [logoOHy0 mporenypy HE0OX0AUMO
MIPOJIETBIBATh MOCTOSIHHO, TAK KAK 3TO SIBJSIETCS TPEHUPOBKOM BHUMAaHHUS. Y CTOMYMBOE
BHHUMAaHHE TOSIBJISIETCS TOT/Ia, KOTJIa YEJIOBEK OTHOCUTCS K Jieny ¢ uHTepecoM. Ciemyer
MPaBUJILHO OPTaHU30BaTh CBOM 3aHATUA MO0 BpemeHu: 50 MuUHyT pabota, 5-10 MUHYT -
nepepbIB; nociie 3 yacoB paboThI nepepsiB - 20-25 munyT. MlHaue HapacTaromiee yromiie-
HUE TMOBJIEYET HEYCTONYMBOCTh BHUMaHUs. OUeHb CYHIECTBEHHBIM (DAKTOPOM, BIIMSIO-
IIMM Ha MOBBIIIEHUE YMCTBEHHOU pabOTOCIIOCOOHOCTH, SABJISIFOTCS CUCTEMAaTUYECKUE 3a-
HATUA PU3NYECKOU KyJIbTypoi. Opranu3zanus akTUBHOTO OT/bIXa MpelycCMaTPUBAET Ye-
penoBaHue YMCTBEHHON U (PU3NUECKON IEATEIHHOCTH, YTO MOJIHOCThIO BOCCTAHABIINBAET
paboTOCTIOCOOHOCTH YETIOBEKA.

MeToan4yeckue peKOMEHAAIUM 10 MOATOTOBKE K 3AHATUSIM
J1J1s1 IOATOTOBKM K 3aHATHIO 10MA
1. TlpouMTaiiTe KOHCIEKT JIEKIMH, COOTBETCTBYIOLINI TEME 3aHATHS. 3aIIOMHUTE OCHOB-

HBIC OIIPCACIICHUA.
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2. W3yunrte peKOMEHIyeMYIO JINTEpaTypy MO BOIIPOCAM, BBIHOCUMBIM Ha 00CYK/ICHHE.
3. HaliguTe OTBETHI Ha TEOPETUUECKHUE 3aJaHUS IJIA Pa3BUTUS U KOHTPOJIA BIIAJCHUS
KoMIeTeHIMAMU. [ IoArOTOBETECH K OTBETAM Ha 3TH BOIIPOCHI HA 3aHATHH.
4. 3aKOHCIEKTUPYUTE OTBETHl HA TEOPETUUYECKUE 3aJaHUsA, KOTOPBIE HE COAEPKATCS B
Bamem KoHCHIEKTE JIEKIIUY 110 YKA3aHHOM TEME.
5. Uzyuute pazoOpaHHbIC TPUMEPHI PELICHUs] TUITOBBIX 3a/lad M 3aKOHCIIEKTUPYHTE MX
penieHue B pabovyro TeTpaib.
Ha 3ansiTHH N0 yKa3aHUIO NIpEnogaBaTesis
1. JlaitTe OTBETHI HA BOPOCHI U3 TEOPETUUECKUX 3aJIaHUU I PA3BUTHUS U
KOHTPOJISl BJIAJICHUS] KOMITETCHIUSIMH.
2. B paboueii TeTpaau 1 Ha TOCKE PEIINTE MPAKTHYECKUE 3aaHus ISl pa3BU-
THSI U1 KOHTPOJIS BJIaJICHUSI KOMIIETEHIUSIMU U3 3aJIJaHUM, pELIaeMbIX B
ayIUTOPUH
Jloma 3aKkpenure Moay4eHHbIC TPAKTUUECKME YMEHUS M HABBIKH, pellasi MpakTH-
YECKHUE 3aJaHusl ISl Pa3BUTUSA U KOHTPOJIS BIAACHUSI KOMIIETEHIMSIMU U3 3aJaHUN IS
CaMOCTOSATENbHON pabOThI JOMa.
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TEXHOJIOTUYECKASI KAPTA CAMOCTOSITEJIbHOM PABOTHI

IlepeyeHb KOMIETEHIMI C YKA3aHUEM 3TANOB UX ()OPMHPOBAHUS B NMPOLIECCe 0CBOEHMSI

o0pa3oBaTeIbHON NPOrPaMMBbl

Kon ore- Ortan CpenctBa Bun Tun koH- HaumeHoBaHue oleHOY-
HUBaeMO  |popmHpOBa- |[M TEXHOJOTUUKOHTPOJIA, (TPOJiA (Ycm-|[HOTO CpeAcTBa
KOMIIETEH- [HUS  KOMIIE-|OIIEHKHI aTTecTalusl [Hull,  NUCH-
WU, WHINKA-TeHLIUU (meky- MEHHBIU U C
Topa (oB) (Ne Tempr) wut/npome- [UCNOIb308a-
(6 coom- JICYMOUHDLIL) |HUEM MexXHU-
eemcmeuu ¢ YecKux
pabouyetl npo- cpeocmas)
epammor ouc-
YuniuHol)
NJI-1omk-1 1,7,8,9 |[KommokBuym [Texymuit  [YcTHBII BOIIPOCHI K KOJUIOKBUYMY 1
1,6 Nunusuayans Texymmit  (IIucemenssiii | Kommiekt 1,pasHoypoBHe-
HOE 3aJlaHue BbIX 3a/laHUH, 33734
5 KomnokBuym |Tekymuit  |YCTHBIN BOIIPOCHI K KOJUIOKBUYMY 2
1-10 Bonpocel k  |[IpomexyTo |Y CTHBII Dk3ameH 1
PK3aMEHY YHBIN
HNJIAH-I'PA®UK BBIIIOJIHEHUSA CTYJAEHTAMU
CAMOCTOSITEJIBHON PABOTHI
Ne Cpoxku KonuuecTBo
- Bun nestenbHOCTH CTYE€HTOB - SaILI0B
1 cemecTp
1 [IpakTnueckoe 3aHgaTHE 5 7 33
2 [IpakTuueckoe 3anarue 7 12 33
3 [IpakTrueckoe 3austue 9 18 33
Hroro 3a 1 cemectp: 929
Hroro 99
KouaoxkBuym

[ToAroToBBTECH K KOJUIOKBUYMY I10 BOIIPOCaM, TPUBEAEHHBIM HIKE.

Bonpocsl k KOJLIOKBUYMY 110 reoMeTpun Ne 1

1. HammpaBniennbie otpe3ku. Bektopsl. KommmHeapHbIe M1 KOMIUTAaHAPHBIE BEKTOPHI.
2. Cnoxenue BeKTOpoB. (OnpenesieHue U CBONCTBA).
3. Berunutanue BEKTOPOB.

4. YMHOXXEHHE BEKTOpa Ha YHCIIO (ONpeIesieHne U CBOMCTRA).

5. Teopema 0 KOJUTMHEAPHBIX BEKTOpax (B BEKTOPHOU (hopme).
6. Jlunelinas 3aBUCUMOCTH BEKTOPOB (OIpe/ieNieHne U CBOMCTBA).
7. Teopema 0 TMHEHHON 3aBUCUMOCTH JIBYX BEKTOPOB.
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8. TeopeMa 0 JINHEWHON 3aBUCUMOCTH TpeX BEKTOPOB. CIIEICTBUE U3 TEOPEMBI.
9. Teopema 0 TMHEINHON 3aBUCUMOCTH YEThIpeX BEKTOPOB. CIEACTBUS U3 TEOPEMBI.
10. BexTopHoe npocTpaHcTBo. ba3zuc u pazMepHOCTh BEKTOPHOIO MPOCTPAHCTBA.
11.BexTopHOE mOANPOCTPaHCTBO. ba3uc 1 pa3MepHOCTh BEKTOPHOTO MOANPOCTPAHCTBA.
12. HexkoTopble mpuMepbl BEKTOPHBIX TOAITPOCTPAHCTB.
13.Koopaunatel BekTopa. (OnpenesieHne U CBOMCTBA).
14.IIpoekmus BekTopa Ha OChb. TeopeMbl 0 MPOECKIUSAX.
15.CkanspHoe mpou3BeEHUE BEKTOPOB.
16.BriparkeHne CKaJIIpHOTO MPOU3BEICHUSI BEKTOPOB B KOOpJIMHATAX (TEOpeEMa).
17.Addunnas cucteMa KOOpAUHAT Ha TVIOCKOCTH (OTpe/IeTICHUE U IIOCTPOCHHE).
18.AdbdunHnas cucteMa KOOpMHAT B MTPOCTPAHCTBE. (OMPEEICHUE U TIOCTPOCHNUE).
19.Haxox1eHne KoopJAnHAT BEKTOpa 0 KOOpAMHATAM Havajla U KOHLA.
20.IIpssmoyronbHas JeKapTOBa CUCTEMA KOOPAUHAT.
21.PaccTosiHue MEXy TOUKAMU.
22.KaHOHHNYECKOE YPAaBHEHUE NIPSIMOM.
23.ITapameTpuyecKoe ypaBHEHUE MPSIMOM.
24.YpaBHeHUE MPSAMOI1 C YTIIIOBBIM KO3 (DUIIMEHTOM.
25.YpaBHEHHUE NPSIMOU, IPOXOASAIIEH Yepe3 ABE TOUKHU.
26.YpaBHeHUE NPAMOU, 3aJaHHON TOYKOU U BEKTOPOM HOPMAJIH.
27.YpaBHEHUE NPAMOU «B OTPEZKAXY.
28.0011ee ypaBHEHHE MTPSMOM.
29.B3auMHO€E pacnoyIOKEHHUE IBYX MPSMBbIX.
30.PaccTtostHre OT TOYKH A0 MPSIMOM.
31.Yron mexay npsiMbIMH, 3aJaHHBIMA OOIIIMMH YPaBHEHUSIMH.
32.Yron Mexay NpsMbIMH, 3aJaHHBIMU C YTIOBBIM KOA(PHUIIUEHTOM.
Bonpocsl K KOJLIOKBUYMY 110 reoMeTpuu Ne 2
. Omnurc. (OnpeneneHne U KAHOHUYECKOE YPaBHEHUE).
. CBoiicTBa 3iuIca.
. DKCUEHTPUCUTET U TUPEKTPUCHI DJUIHIICA.
. 'mnepOomna. (OnpeaeneHne 1 KAHOHUYECKOE YPaBHEHUE).
. CBoiicTBa runepOoJIbl.
. DKCUEHTPUCUTET U TUPEKTPUCHI TUTIEPOOIIBI.
. PaBHocToponnsist runep6oia. ConpsikeHHbIE TUIIEPOOITHI.
. [Tapabona (onpezenenre 1 KAHOHUYECKOE YPAaBHEHUE).
9. CBoiicTBa apadoJIbI.
10. Kinaccuduxaryst TMHUN BTOPOTO MOPSIJIKA.
11.YpaBHeHUE TIIOCKOCTH, 33JJaHHON TOYKON U HAIIPABJISIFOIIUM TOJMPOCTPAHCTBOM.
12.I1apameTprueckoe ypaBHEHUE TIIOCKOCTH.
13.YpaBHeHUE TIIOCKOCTH, TPOXOASILIEH Yepe3 TPU TOUKH.
14.YpaBHeHUE MIOCKOCTH, 3aIaHHON TOUKON U BEKTOPOM HOPMAaJIH.
15.YpaBHEHUE IIIOCKOCTH «B OTPE3KAX).
16.06111ee ypaBHEHUE TIIIOCKOCTH.
17.B3auMHO€E pacronoKeHue ABYX MI0CKOCTEM.
18.PaccTositHue OT TOUKH A0 IIIOCKOCTH.
19.¥Yron mexny mIoCKOCTIMH.

01N DNk W~
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20.YpaBHeHuUe NPAMOI B IPOCTPAHCTBE, 3aIAHHON TOYKOW U HAMPABJISIOIIUM BEKTO-
pom.
21.YpaBHeHue npsAMoil B IPOCTPAHCTBE, MPOXOAALIEN YEPES IBE TOUKH.
22.YpaBHEHUE NPSIMOU, 3aJaHHON IEPECEUCHUEM TIIIOCKOCTEH.
23.B3anuMHOE PaCIOIOKEHUE MTPSMBIX B TPOCTPAHCTRBE.
24.B3auMHOE PaCIOIOKEHUE TPSIMOUN U TIJIOCKOCTH.
25.Y10oa Mexay NpsIMbIMHU B IPOCTPAHCTBE.
26.Yros Mexay NpsMOM U IIIOCKOCTBIO.
27.1ToBepxHOCTH BTOpOTro nopsiaka. Meron ceuenuil. [ToBepxHOCTH BpallleHUS.
28.Hununapudeckue noBepxHocTr. Kimaccudukanus mUIMnHIPHUIECKUX TOBEPXHOCTEH.
29.KoHn4eckue MmoBepXHOCTH.
30.Dnumncou.
31.0O1HOIOIOCTHBIN THIIEPOOIOHI.
32.JIBynOJIOCTHBIN TUNIEPOOIOUSI.
33.0nnmunTruueckuil mapabosious.
34.I'unepboanyeckuii mapadoIouI.
35. Knaccudukaiusi noBEpXHOCTEH BTOPOI0O MOPsIIKA.
1. Kputepuu oueHMBaHUsA KOMIIETEHIUI

Ouenka "omauuno' BBICTABIETCS, €CIM CTYJAEHT IPHU OTBETE HA BOIIPOCHI KAK
0a30BOT0 Tak M MOBBIIIEHHOTO YPOBHS MOKAa3bIBAET ITyOOKOE M BCECTOPOHHEE 3HAHUE
npeaMeTa, 003aTeNIbHON U TONOJHUTENbHOM TUTepaTyphl, apryMEHTUPOBAHO U JIOTHYe-
CKH CTPOWMHO M3JIaracT MaTepuall, oJIb3ysICh MATEMATUYECKON CUMBOJIMKOM, MOKET IPHU-
MEHSTh 3HAHUS JJIs1 aHaJIN3a KOHKPETHBIX CUTYalluid, CBOOOTHO OPUEHTUPYETCS B MEXK-
IPEIMETHBIX CBS3SIX.

OneHka «xopouto» CTaBUTCS, €CIIU NIPU OTBETE Ha BOMPOCH 0a30BOI YaCTH CTYy-
JCHT MOKa3bIBACT 3HAHMUE IpeaMeTa, 0043aTeIbHOM JIUTEepaTyphl, 3HAKOMCTBE C JOMOJI-
HUTEIIHOU JINTEPATYPOH, ApIyMEHTUPOBAHO U3JIaracT MaTeEpUall, yMeeT IPUMEHATh 3Ha-
HUS JUIS aHAJIM3a KOHKPETHBIX CUTYallMi, OJJHAKO HE3HAYNTEIbHO HaPYILIAET MTOCIEA0Ba-
TEJIBHOCTh U3JI0KEHUS MaTepuaia, JaeT HETOCTaTOYHO MOJIHOE, XOTS U BEPHOE OIpee-
JIEHWE TTOHATHUH.

OueHka «yooeemeopumenbHoy CTABUTCS, €CIIU CTYJEHT ITPU OTBETE HA BOIIPOCHI
0a30BOI YaCTH MMOKA3aJl, YTO OH B OCHOBHOM 3HAET MPEAMET, 005I3aTEIbHYIO IUTEPATYDPY,
MOXET MPAKTHUYECKH MPUMEHATHh CBOM 3HAHHWSA, HO MPOTrpaMMHBII MaTrepuai U3j1araet
(dbparMeHTapHO U HEMOCIIEOBATENbHO, TOMYCKAET OTJAEIbHbIC OMUOKH U MOTPEIIHOCTH
Opy NPUMEHEHUM MaTEeMaTUYECKOM CHMBOJUKHM M TIOHSTHM, cllab0 OpUEHTUpYETCS B
MEKIPEIMETHBIX CBS3AX;.

OueHka «neyoosiemeopumebHo) CTABUTCS, €CIIA CTYJACHT HE OTBEYAET Ha MPEI-
JaraeMble eMy BOIIPOCHI 0a30BOM MIIM €r0 OTBET MOKA3bIBAET, YUTO HE YCBOEHO OCHOBHOE
coJiepKaHue npeameTa, 0OHApyKUBAETCSl HE3HAHUE OO0JIbIIeH YacTH yueOHOTO MaTepu-
ana, JI0MycKaroTcsl TpyObie OmMOKY Tpu (HOPMYIHPOBKE TEOPEM, ONPEIECICHUN OCHOB-
HBIX [TOHATUM, HEMPABWIBHO UCIIOJIB3YETCSI MAaTEMAaTHUECKasi CUMBOJIMKA.

2. Onucanue WKaJIbI OLCHUBAHUS

MaxkcuManbHO BO3MOKHBIM Oail 32 BECh TEKYIUIM KOHTPOJb YCTaHABIMBAETCS

paBHbIM SS. Tekyiiee KOHTPOIBHOE MEPOIPUATHE CUUTAETCA CHAHHBIM, €CIU CTYACHT
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MOJTy4usl 32 Hero He MeHee 60% OT YyCTaHOBJIEHHOTO JJIE 3TOTO KOHTPOJISI MaKCUMalb-
Horo 6asuta. PeMTHHTOBBIN Oas, BRICTABISIEMBII CTYICHTY 3a TEKYyIIee KOHTPOJIBHOE Me-
pOTIPUSITHE, CITAHHOE CTYJCHTOM B YCTaHOBJICHHBIE TPAUKOM KOHTPOJIBHBIX MEPOTIPHUS-
TUH CPOKH, OTIPEACTISAETCS CISAYIONUM 00pa3oM:

YPpOBEHB BBINIOJIHEHUS KOHTPOJIb- PeittunroBerii 6amn (B % OT Makcu-
HOT'O 3a]aHus MaJIbHOTO 0ajuia 3a KOHTPOJIbHOE 3aJjaHue)

OTIUYHBIN 100

Xopomui 80

Y 10BJIETBOPUTEIIHHBIN 60

HeynosierBopuUTeabHbIN 0

3. Meroguueckue MaTepuabl, ONpe/Ie/siiolue Npoueaypbl OleHUBAHUS 3HAHUH,
YMEHM, HABbIKOB M (WJIH) ONBITA AeATEIbHOCTH, XaPAKTEePU3YIOLIUX ITaNbI (popMU-
POBaHUS KOMIIETEHIIUH

[Ipouenypa mpoBeaeHUsT TaHHOTO OLIEHOYHOTO MEPOIPUATHS BKIIIOYAET B ce0sl yCT-
HBIN OIPOC CTYAECHTOB B (hopMe MHAUBUIYATIBHOTO COOECEIOBAHMUS Ha BOIPOCH! KOJUIOKBH-
yma. KaxoMy cTyeHTy mpeyiaraercs o OTHOMYy BOIPOCY U3 Kakaoi TeMbl. CTyAEHT OT-
BEUaeT Ha BOIIPOCHI 0a30BOr0 YPOBHS U MPU YCIEHIHOM OTBETE €My IpeJiaracTcsi OJIMH-/1Ba
BOIIPOCA U3 BOIIPOCOB IMOBBIIIEHHOIO YPOBHsI, YTO ITO3BOJIAET MPETIOAABATENIO ONPEACIIUTD
YPOBEHB BJIAJICHUS] MATEPHAIIOM.

[Ipennaraemble CTYACHTY 3a1aHUs TO3BOJISIOT ITpoBepuTh KomnereHuuto OIIK-1. s
MOJITOTOBKHU K IAHHOMY OLIEHOYHOMY MEPONPHUITHIO HEOOXOAUMO MPOYUTATH JEKIIMOHHBIN
MaTepuall, HANTU OTBETHI HA MOCTABJIEHHBIE BONPOCHI, H3yYUTh JOIOJHUTEIBHYIO JINTEPA-
Typy, YCTAHOBUTH B3aUMOCBS3M MEXKIY HM3y4acMbIMU IOHATHSAMH, 3aIIOMHUTH OCHOBHBIC
OIIPENEIICHNS, CBOMCTBA, TEOPEMBI, IIPOYMAaTh, TA€ OHU MOTYT NPUMEHATHCA. PeKoMeHTy-
€TCsl TOTOBUTHCS K JAaHHOMY KOHTPOJIBHOMY MEpOIPUSATHIO B TEUEHHE CEMecTpa, pa3oupast
TEOPETUYECKHUE 3aJITaHUs JUIS1 OLIEHKH CPOPMUPOBAHHOCTH KOMITETEHIMI K KQKIOMY [TPAKTH-
YECKOMY 3aHATHUIO. DTH 3afaHus nipeyiaratores B Y MK nuciumimael « AHaIUTHUYECKas! Teo-
METpUs», IPEACTaBICHHOM Ha Kaeape MaremaTrueckoro aHanmsa, areopbl U F€OMETPHU.

IIpy moAroTOBKE K OTBETY CTYACHTY HE pa3pellacTcs M0JIb30BaThCsl HUKAKUMHU CIIpa-
BOUHBIMU MaTepuaiamu. /[ NoAroToOBKU K OTBETY NAETCsl BpeMs Ha MOAroToBKy a0 10-15
MHHYT, B TEUEHHE KOTOPOI'O CTYAECHT MOKET 3alMCcaTh IUIaH CBOETO OTBETA, OCHOBHBIE (hOp-
MYJIbL, TUIaH JOKA3aTeNbCTBA TEOPEM. I OATOTOBKH K OTBETY HA BOIIPOCHI ITOBBIIEHHOTO
YPOBHS IPENIIAracTCsl JOMOJIHUTEIILHOE BPEMSL.

Conepxxanue U 00beM MaTepuana, MOoJJIeKAIIEro MPOBEPKe, ONPEaeseTCs Ipo-
rpaMmMou TUCHUIUIMHEL [Ipr mpoBepke yCBOEHHUSI 3TOr0 MaTepraia IPOU3BOANUTCS BbISB-
JIEHHE TIOJIHOTHI, IPOYHOCTH YCBOCHUS CTYJAECHTAMHU TEOPUHU U YMEHHS IIPUMEHSTh €€ Ha
IIPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYaLlHSIX.

[Ipu onieHKE B MEPBYIO OYEPEAb YUYUTHIBAETCS MMOKA3aHHBIE CTYAEHTAMH 3HAHUS U
yMeHUSs (MX TOJHOTY, TNyOUHY, MPOYHOCTh, UCIIOJIb30BaHuE). OlleHKa TaK)Ke 3aBUCUT OT
HaJIM4YUs U Xapaktepa norpemnocteid. Cpeau MOrpenrHocTe  BBIJACISIOT OIIMOKUA U
HegoueThl. [lorpemHocTs cuntaercs OmuOKOM, eCIM OHAa CBUIETENLCTBYET O TOM, YTO
CTYZICHT HE OBJaJEJI OCHOBHBIMH 3HAHUSIMU, YMEHUSIMU, YKa3aHHBIMU B IIPOrPaAMME.
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K HegoueraM OTHOCSTCS MOTPEIIHOCTH, CBUICTEIBLCTBYIONTUE O HETOCTATOYHO IMOJI-
HOM WJIM HEJIOCTATOYHO MPOYHOM YCBOCHHUW OCHOBHBIX 3HAHUN W YMEHHU WJIN O OTCYT-
CTBUM 3HAHHWH HE CUMTAIOLINXCS OCHOBHBIMHM B COOTBETCTBUU C Mporpammoii. Hemoue-
TaMU TaKXe SBJSIFOTCS: TIOTPEITHOCTH, KOTOPBIC HE IPUBENN K UCKAKEHUIO CMBICIIA, TI0-
JY4EHHOTO CTYJIEHTOM 3a/IaHus WJIHM CIIOCO0a €ro BBIMOJIHEHHUs, HEaKKypaTHas 3alucCh,
HeOpeXHOE BHITIOJIHEHUE YepTexka, rpaduka.

Bomnpocel K 3K3aMeHy 10 reoOMeTpUM

Hanpasnennsie otpesku. Bekropsl. KommnmHeapHbie 1 KOMILUTAHAPHBIE BEKTOPHI.

Cnoxenue n1Byx BekTopoB (OnpeneneHne u cBoiicTBa). CioKeHue n BEKTOPOB. BeI-

YHUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha unciio (OnpeneneHre U CBOMCTRA).

TeopeMma o KoJITHHEAPHBIX BEKTOPaxX (B BEKTOPHOH dopme).

JIuneliHas 3aBUCUMOCTh BEKTOPOB (OmpeaeseHus U CBOCTBRA).

Teopema o JIMHEWHOW 3aBUCUMOCTH JBYX BEKTOPOB. Teopema o JIMHENHOMN 3aBUCH-

MOCTH TpeX BEKTOpPOB. TeopeMa 0 IMHENHON 3aBUCHUMOCTH YETBIPEX BEKTOPOB.

6. BekTopHOe npocTpaHCcTBO. ba3uc n pa3MepHOCTh BEKTOPHOTO MPOCTPAaHCTBA. Bek-
TOPHOE MOJAIPOCTPAHCTBO. ba3nc n pa3sMeEPHOCTh BEKTOPHOTO HOANPOCTPAHCTBA.
[IpuMepbl BEKTOPHBIX MOAIPOCTPAHCTB.

7. Onpenenenne koopauHaAT BeKTOopa. CBOMCTBA KOOPAUHAT.

CxansipHoe pou3BeICHUE BEKTOPOB. OnpeaeiaeHus u cBocTea. Teopemsl.

9. Addunnas cuctema KOOpAUHAT Ha IJIOCKOCTU U B MpocTpaHCcTBe. Pannyc-BekTop
Touku. OnpeneneHue KOopAuHaT TOUkU B appUHHON cUCTEME KOOpUHAT.

10.Haxoxnenre KoopAHAT BEKTOPA, 3Hasi KOOPJAMHATHI €ro Havasaa v KOHIla (Ha IIoc-
KOCTHU U B IIPOCTPAHCTBE).

11.IIpsamoyronpHas eKapToBa CUCTEMa KOOPAMHAT B IPOCTpaHCTBE. PaccTosiHue
MEXKy TOUKaMU B PSIMOYTOJIbHOM I€KapTOBOM CUCTEME KOOPIMHAT.

12.1Tonsipras cucrema koopanHat. GOpMyIIbl, BEIPAKAOIIKE CBA3b MOJSIPHOU U Ipsi-
MOYTOJIbHO-JEKAPTOBOM CUCTEM KOOpAMHAT. Llunmuapudeckas cucteMa KOOpAUHAT.
Cdepuueckas cuctema KOOpIUHAT.

13.CMmenianHoe Mpou3BeIeHHE BEKTOPOB (ONpeIeIeHUE, CBOMCTBA, BBIPAKEHUE CME-
[IAHHOTO TIPOU3BE/ICHUS B KOOPAMHATAX, 00bEM TETPAdAPa).

14.BexTtopHOE POU3BEIEHUE BEKTOPOB (OMpPEEIECHHE, CBOWCTBA, BBIPAXKEHUE BEKTOP-
HOTI'O NPOU3BEJAEHUS B KOOPAMHATAX, CBSA3b CMEIIAHHOT0, BEKTOPHOTO U CKaJISIPHOTO
IPOU3BEICHUSI BEKTOPOB, MIIOMIA/Ib TPEYTOJIbHHUKA).

15.Hanpagnsromuii BekTop npsiMoid. KaHOHMYECKOe ypaBHEHHUE TIPAMOM Ha IJIOCKOCTH
(BeIBOZ (hopmyiibl). [TapameTpuueckoe ypaBHEHHE MTPSMOl Ha TIIOCKOCTH (BBIBOT
dopmyibl). YpaBHEeHHE NPSIMONA Ha MIIOCKOCTH, TPOXOASIIEH Yyepe3 ABE TOUKH (BbI-
BOJ (popMyJibl). YpaBHEHHE NMPSAMOMN Ha TUIOCKOCTHU «B OTpe3Kax» (BbIBOA (op-
MYJIbI).

16.Hampapnstonuii BEKTOp NpsiMOil. YpaBHEHUE MPSIMOUN HA MIIOCKOCTH C YTIOBBIM KO-
s dunmentom (BeiBoa hopMyiibl). BekTop HOpManu. YpaBHeHuUe NpsMOil Ha 10C-
KOCTH, 3a/IaHHOM TOUYKOW U BEKTOPOM HOpMaJIU (BBIBOJ (POPMYJIBI).

17.0011ee ypaBHEHHE MPSIMON Ha TUIOCKOCTHU (TEOPEMBI C JI0KA3aTEIIbCTBOM).

18.B3anMHOE pacnoioKEHUE IBYX MPSIMBIX Ha IUIOCKOCTU. PaccTosiHue OT TOUKHU 10
npsiMoii (BBIBOJ (POPMYJIBI - TEOpEMa). YTOJI MEXAY NPSIMbIMU Ha MJIOCKOCTH.
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19.Hanpasisroniee nognpocTpaHcTBO. KaHOHMUECKOE ypaBHEHUE TIIOCKOCTH (BBIBOA
dhopmyinl). [Tapamerpruueckoe ypaBHEHHUE TIJIOCKOCTH (BBIBOJ (hOPMYIIbl). Y paBHe-
HUE TUIOCKOCTH, 33JJaHHOM TpeMs TOUKaMu (BbIBOJ (POPMYIIbI).

20.Hanpasinstomiee noampoCcTpaHCTBO. Y paBHEHHE MIOCKOCTH «B OTpe3Kax» (BBIBOJL
dhopmyIibl). YpaBHEHHE TJIOCKOCTH, 33JITaHHONW TOYKOM M BEKTOPOM HOPMAaJIH (BBIBO/T
dhopmyiibl). O611IEE ypaBHEHHE NIOCKOCTH (T€OpeMa ¢ JJOKa3aTeIbLCTBOM).

21.PacctosiHME OT TOYKH JI0 TIJIOCKOCTHU (BBIBOJT). B3anMHOE pacosiokeHue AByX II0c-
KOCTEM.

22.Yron Mexay IIIOCKOCTSIMHU.

23.Hanpasisitomuii BeKTop npsiMmoii. KaHoHHYeckoe ypaBHEHUE NMPSIMOU B TPOCTPaH-
ctBe (BbIBOA (popmyiibl). [TapameTpudeckoe ypaBHEHUE MIPSMOI B IPOCTPAHCTBE
(BeIBOZ (hOopMyIiBI). Y paBHEHHE TIPSMOM, MPOXOIAIICH Yepe3 JBE TOUKH (BBIBOJT
dhopmyIibl). YpaBHEHHE TIPSIMOI B IIPOCTPAHCTBE, 3aJaHHOM IIepeceUeHUEM IIOCKO-
cTell (BBIBOJ (hOPMYJIBI).

24.B3anMHO€ pacIojoKeHUE ABYX NPSIMbIX B IPOCTPAHCTBE. B3aMMHOE pacronoKeHue
MPSIMOU U TUTOCKOCTH.

25.¥Y1oa Mex 1y IPSIMBIMUA B IPOCTPAHCTBE. Y TOJ MEXY MIPSAMOU U TIIIOCKOCTHIO.

26.0mpeneneHre 1 KAaHOHUYECKOE ypaBHEHHE dJuuIica (BeiBo1). CBOMCTBA 3JUIHIICA.
OKCLUEHTPUCHUTET U TUPEKTPUCHI DILTUTICA.

27.0npeneneHue 1 KaHOHUYECKOE ypaBHEHHE TunepOobl. CBolicTBa runepOosbl. Pas-
HOCTOpOHHSIS TUnepOosa. ConpsiKEeHHbIE TUTIEPOOIIbI. DKCIEHTPUCUTET U TUPEK-
TPUCHI TUTIEPOOJIBL.

28.0mnpenencHue U KAHOHUYECKOE YpaBHEHUE Mapadodibl (BbIBO). CBOICTBA Mapa-
6ombl. [Ipumeuanue. Knaccudukarus JTMHAN BTOPOTO MOPSIKA.

29.0npenaenenrue NOBEPXHOCTEW BTOPOTO nopsaaka. Metoa ceuenuid. OnpeaeneHue no-
BEpXHOCTH BpaueHud. LunnHapuueckre noBepxHocTu. KoHnYeckre MoBepXHOCTH.

30.Onuncons.

31.I'umep6onou sl 1 TapabOTOHIBI.

32.Knaccudukanus moBepxXHOCTEH BTOPOTO MOPSIAKA.

1. Kputepuu oueHMBaAaHUA KOMIIETECHIUI

Oyenka «omauuHoy» BBICTABISETCS CTYIEHTY, €CIIM TEOPETUUYECKOE COAECpPIKaHUE
Kypca OCBOEHO MOJIHOCTBIO, 0€3 MPo0OeIIOB; NCUEPNBIBAIOLIE, TIOCIEA0BATEIBHO, YETKO U
JIOTUYECKU CTPONHO U3JIaraeT MaTepualt; CBOOOIHO CIIPABIISETCA € 3aJja4aMu, BOIIPOCaMU
U IPyTMMHU BUJIaMU TPUMEHEHUS 3HaHUM KaK 0a30BOT0 TaK U MOBBIIIEHHOTO YPOBHS; UC-
NOJIB3YET B OTBETE JIOMOJIHUTEIBHBIN MaTeprall BCE MPEyCMOTPEHHBIE TPOrpaMMON 3a-
JIaHUsl BBIMIOJTHEHBI, KAYECTBO UX BBHIMOJIHEHUS OLEHEHO YUCIIOM OAJIJIOB, OJIM3KUM K MaK-
CUMAJIBHOMY; aHAJIM3UPYET MOJIYYEHHBIE PE3YNbTAThl; MPOSIBISET CaMOCTOATEIBHOCTD
IIPY BBIIOJIHEHUY 33/IaHUI.

Oyenka «xopouio» BBICTABISIETCSI CTYIEHTY, €CIM TEOPETUYECKOE COAEpKaHUE
Kypca OCBOEHO MOJHOCThIO, HEOOXOIMMbIE MPAKTUYECKUE KOMIIETEHIIMA B OCHOBHOM
c(hOpMHUPOBaHbI, BCE MPEAYCMOTPEHHBIE MTPOTpaMMOil 00yueHUs yueOHbIE 3aaHUS BbI-
MIOJIHEHBI, KAYECTBO UX BBINOJHEHUS JOCTATOYHO BBICOKOE, IIPU OTBETE HA BOMPOC WIIA
PEILIECHUY 3a/1a4M MOBBIIIEHHOIO YPOBHS BO3MOKHBI HEKOTOPBIE 3aTPYIHEHUSI, XOTS OC-
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HOBHOE COJIEpXKaHHUE ITUX 33aJ]aHUM CTYAEHTY M3BeCTHO. CTYyAEHT TBEP/O 3HAET MaTe-
puai, rpaMOTHO Y MO CYIIECTBY U3J1araeT €ro, He J0IMyCKas CyIECTBEHHBIX HETOYHOCTEN
B OTBETE Ha BOIIPOC.

Oyenka «y0061emeopumenbHo» BbICTABIISIETCS CTYICHTY, €CIIU TEOPETUUECKOE CO-
Jep’KaHue Kypca OCBOEHO YaCTHUYHO, HO MPOOEIbl HE HOCAT CYIIECTBEHHOTO XapaKTepa,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpPaMMON 3aJjaHuii 0a30BOr0 YPOBHS BBIIIOIHEHO,
HO B HUX MUMEIOTCS OIIMOKHU, PU OTBETE HA MOCTABJICHHBIN BOMPOC CTYACHT JIOMYCKAET
HETOYHOCTH, HEJIOCTATOYHO TpaBUJIbHBIE (OPMYIUPOBKH, HAOTIOMAIOTCS HAPYIICHUS
JIOTUYECKOM MOCJIeI0BATENILHOCTH B U3JI0KEHUH MPOrPaMMHOI0 MaTepHaia.

Oyenka «Hey00671emeopumenbHO» BEICTABIISIETCS CTYACHTY, €CJIM OH HE 3HAeT 3Ha-
YUTEIBHONW YaCTH MPOTPAMMHOTO MaTepuaia, JOMyCKaeT CYIIECTBEHHbIE OMUOKH, He-
YBEPEHHO, C OOBIIMMHY 3aTPYTHCHUSIMH BBITIONHSAET MPAKTUYECKHE padOThI, HEOOXOIH-
MbIE MPAKTUYECKUE KOMITIETCHIIMH He COPMUPOBAHBI, OOJIBITUHCTBO MPEYyCMOTPEHHBIX
nporpaMmoi o0ydeHusi y4eOHBIX 3aJlaHUi HE BBIMIOJHEHO, Kau€CTBO MX BBIMOJHEHUS
OLICHEHO YUCJIOM 0ajioB, OJIM3KUM K MUHUMAJIbHOMY.

2. Onucanue WKaJbl OLEHUBAHUS

[TpomexxyTouHas artectaius B popMe 3K3aMeHa peycMaTpuBaeT IpPOBEACHUE
00s13aTeNIbHOM IK3aMEHAIIMOHHOW Tiporeayphl 1 oneHuBaercs 40 6amtamu u3 100.
MuHMMaIbEHOE KOJIMYECTBO 0AJIJIOB, HEOOXOAMMOE JIJIsl IOMyCKa K 9K3aMeHY, COCTaB-
nsiet 33 Oasuta. [1os10)KUTENbHBIN OTBET CTY/IEHTA HA 3K3aMEHE OLIEHUBAETCA PEUTHH-
roBeiMu Oartamu B nuarnaszone ot 20 g0 40 (20 < S, < 40), onenka MeHbIe 20
0aJIJIOB CUUTAETCS HEYAOBIETBOPUTEIHHOM.

[IIkana cOOTBETCTBUS PEUTUHIOBOIO Oajuia sK3aMeHa S5-0ajuIbHON CUCTEME

PeliTHHIOBBIN 02J1J1 O TUCHUILINHE Onenka no 5-6a,ILHOM cucTEME
35-40 OTangHO
28 — 34 Xopomo
20-27 Y 1OBJIETBOPUTENBHO

MaxkcrManbHO BO3MOXKHBIN 0ajul 3a BECh TEKYIIUN KOHTPOJb yCTAaHABIMBAETCS
paBHbIM SS. Tekyiiee KOHTPOIBHOE MEPONPUATHE CUUTAETCA CIAHHBIM, €CIU CTYACHT
IIOJIy4MJI 32 Hero He MeHee 60% OT yCTaHOBJIIEHHOTO ISl 3TOr0 KOHTPOJISI MaKCHUMaJlb-
Horo 6ayuia. PedTHHroBbIN Oalij, BRICTABISIEMBIN CTYJIEHTY 3a TEKYyIIee KOHTPOJIbHOE Me-
pOIIPUATHE, CIAHHOE CTYJAEHTOM B YCTaHOBJIEHHBIE TPAPUKOM KOHTPOJIBHBIX MEPOIPHUS-
TUH CPOKH, ONIPENEISAETCS CASAYIOLIUM 00pa3oM:

YPpOBEHBb  BBINIOJHEHUS KOH- Peiitunroseiit 6amn (B % ot makcu-
TPOJILHOT'O 33JIaHHS MaJbHOTO Oajuia 3a KOHTPOJIbHOE 3aJJaHKue)

OTIUYHBIN 100

Xopomui 80

Y 10BNE€TBOPUTEIbHBIN 60

HeynosinerBopuTeabHbIN 0

3. Mertoanuyeckue MaTepuaJIbl, ONpeaesIsIOIIHe MPOLeAyPbl OLleHUBAHUS 3HAHU,
YMEHM, HABbIKOB M (WIHM) ONBITA AEATEIbHOCTH, XaPAKTEPU3YIOILIHX ITanbl popMu-
POBaHMSI KOMIIETCHUMA

[Ipouenypa nmpoBeneHus IK3aMeHa OCYIIECTBIIIETCA B COOTBETCTBUU C [lonoxe-
HHUEM O ITPOBEICHUHU TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallUN
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oOy4Jarornuxcsi mo 00pa3oBaTebHBIM IPOrpaMMam BeIcIiero oopa3oBanus B CKDY.

B sx3ameHanmoHHbIi OUIIET BKITIOYAIOTCS 3 BOIIPOCa: ABa TEOPETUUECKUX BOIPOCa
1 3a7a4a. OAUH U3 TEOPETUUYECKUX BOIIPOCOB MOKET OBITh 3aMEHEH 3aIIMTON UHAUBUIY-
aJBHOTO MPOEKTa (TeMbI MPOEKTOB MpecTaBiIeHbl B cooTBeTcTBYI0IIEM POCe), moaro-
TOBJIEHHOT'O CTY/ICHTOB B CEMECTPE U MPEICTABISAIONIEM pa3pabOTKy OJHOU U3 TEM C IIpe-
3eHTAIlMEH I MHTEPAaKTUBHOM JIOCKH. B OuiieTe oiMH U3 BOMIPOCOB (TEOPETUUECKUMA HITH
3a/1aya) MpeACTaBIeHbl U3 BOIPOCOB 0230BOI0 YPOBHS, a APYTrOM U3 BOMPOCOB MOBBIIICH-
HOTO YPOBHSI.

Jnst noaroroBku 1o 6usery orBoautcs 30 — 40 MUHYT.

[Ipu moaroToBKe K OTBETY CTYIEHTY MPEIOCTABIISIETCS MPABO MOJIb30BAHMUS KaIbKYJIs-
TopoM. Tenedonamu, TUIAHIIIETAMA U UHBIMU CIIPABOYHBIMU MaTe€pHaaMH TOJIb30BaThCs HE
pasperaercs.

Copepxanue 1 00beM MaTepuaia, NOJJISKaLIEro NPOBEPKE, ONpEaesIeTcs Mpo-
rpaMMOi TUCIUIUTMHEL [Ipy mpoBepke yCBOSHHSI ATOTO MaTepraia IPOU3BOIUTCS BhISB-
JICHUE TIOJHOTHI, MPOYHOCTH YCBOCHHSI CTYJICHTAMU TEOPUU U YMEHHS TIPUMEHATD €€ Ha
MPAKTUKE B 3HAKOMBIX M HE3HAKOMBIX CUTYyaIIHsIX.

OneHka Ha 3K3aMEHE BBICTABIISIETCS B COOTBETCTBUU C COOTBETCTBYIOIIMM KpHUTE-
pHueM.

[Ipu orieHke B MEpPBYIO OYEPEAb YUUTHIBACTCS MTOKA3aHHBIE CTYACHTAMU 3HAHUS U
yMeHus (MX MOJIHOTY, TIIyOHHY, IPOYHOCTb, UCIIOJIb30BaHuE). OLIEHKA TAKXKE 3aBUCUT OT
HaJIM4us U XapakTepa norpermnoctei. Cpeu norpeHocTe BbIASISIOT OIUMOKY U HE0-
yeThbl. [lorpenHocTs cunTaeTcsi OMMOKOM, €CIIM OHA CBUAETEILCTBYET O TOM, YTO CTY-
JICHT HE OBJIAJIe] OCHOBHBIMU 3HAHUSMH, YMEHUAMH, YKa3aHHBIMH B IIPOTPAMME.

K HenmoueraM OTHOCATCS MOTPEIIHOCTH, CBUAETEIbCTBYIOIIUE O HEAOCTATOYHO
MIOJTHOM MJIM HEJOCTAaTOYHO MPOYHOM YCBOCHHM OCHOBHBIX 3HaHUN U YMEHUN WUJIH O OT-
CYTCTBUM 3HAHMN HE CUUTAIOIIMXCS OCHOBHBIMHU B COOTBETCTBUU C IporpamMmoii. Heno-
YeTaMH TAKXKe SIBJSIFOTCS: TIOTPEUTHOCTH, KOTOPhIE HE MPHUBEIN K MCKAKEHUIO CMBICTIA,
MOJIy4YE€HHOTO CTYIEHTOM 3aJ[aHHsI WM CII0C00a €ro BHITIOTHEHUS, HEaKKypaTHas 3aIliCh,
HeOpeKHOE BBHIMOJTHEHHE YepTexa, rpaduka.

Omeem na meopemuuecKkuil 60npoc cUNTAETCs OE3yNPEYHBbIM, €CIIU MO0 CBOEMY
COJIEPKaHUIO MOJHOCTBIO COOTBETCTBYET BOIPOCY, COAEPIKUT BCE HEOOXOIUMBIE TEOPE-
TUYeCKUE (PaKThl U 00OCHOBAHHBIE BHIBOJBI, @ YCTHOE U3JI0KEHUE U MMCbMEHHAs 3aIiCh
OTBETa MAaT€MaTUYECKH I'PaMOTHA M OTJIMYAETCS MOCIEHOBATEIBHOCTHIO U AKKYPAaTHO-
CTBIO.

Pewenue 3a0auu cuntaetcsi 6e3ynpedHbIM, €CIIM IPaBUIBLHO BRIOpaH croco0 pe-
IIEHUS], CaMO PELIEHUE COMTPOBOKIAETCS HEOOXOIMMBIMU OOBSICHEHUSMH, BEPHO BBITIOJI-
HEHBbI HY)KHbIE BBIYMCIICHHMSI U MPeoOpa30BaHUs, MOJIYYeH BEPHBIA OTBET, MOCIEI0BA-
TEJILHO M aKKYPaTHO 3aMCaHO PEIICHHE.
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