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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

[MosicunTenbHas 3anucka

®donn orneHoYHBIX cpenacTB (mamee — POC) g MPOMEKYTOUHOH aTTECTAMH IO JUCHHILTHHE «[ eoMeTpus»
pa3paboTaH B COOTBETCTBHH C (hefiepaabHBIM rOCYJapCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM BBICIIETO 0Opa30BaHUS —
OakayaBpuaT 1o HampaBieHHio ToarotoBku 44.03.05 Ilemarormueckoe oOpazoBaHue (¢ ABYMS MPO(HISAMH TOATOTOBKH),
YTBEPKIEHHOTO TpHKa3oM MuHHCTEpcTBa 0Opa3oBaHus u Hayku Poccutickoit @eneparun ot 22 despanst 2018 . No 125,
OCHOBHOH mpoeccroHamsHOH 00pa3oBaTenbHOM mporpammoii «Martematuka» n «MHpopMaTnka» ¢ y4eToM TpeOOBaHMMA
npogeccruoHanbHOTO cTaHmapTa «llemaror (memarormdeckas AEATENBHOCTH B cepe MOMIKOIBHOTO, HaYaJbHOTO OOIIero,
OCHOBHOTO 00111€ero, cpeanero obmero oo0pazoBanus) (BOCIUTATENb, YUUTEIb)», YTBEPKICHHOTO MPUKa30M MUHHCTEPCTBA
TpyZa U counanbsHoit 3ammtsl Poccuiickoii @enepanun ot 18 oxtadps 2013 r. Ne 544H. (3apeructpupoBad MuHHCTEPCTBOM
tocturmu  Poccuiickoit Denepanuu 6 nexadbps 2013 r., peructpanuonnsiii Ne 30550), ¢ M3MCHEHUSMH, BHECCHHBIMU
npuKazaMu MUHHCTEpPCTBA Tpyla M couuanbHOil 3amuThl Poccumiickoit @enepanun ot 25 nexabps 2014 r. Ne 1115H
(3apeructpupoBaH MuHucTepcTBoM toctuin Poccuiickoit @enepannu 19 despans 2015 r., peructparmonssiii Ne 36091) n
ot 5 asrycra 2016 r. Ne 4221 (3apeructpupoBad MuHucTepcTBoM focturu Poccutickoit @eneparun 23 asrycra 2016 T,
peructpanuoHHbIi Ne 43326).

Hems ®OC m1s MpOMEKYTOUHONW aTTECTALMH — YCTAHOBJICHHE YPOBHS C(HOPMUPOBAHHOCTH YaCTH KOMIICTCHIINU
VK-1.

3agaun ®OC 119 NPOMEXYTOYHOM arTecTallii — KOHTPOJIb KadecTBA M YPOBHS JIOCTIDKCHHUS PE3YNIbTATOB
0o0ydeHust 1Mo (OPMUPYEMBIM B COOTBETCTBHHM C YYCOHBIM IUIAHOM KOMIIETCHIMAM: (IEPEUUCINTh KOA M COACp)KaHHE
KOMIETEHIIMH C pe3yIbTaTaMu 00yUCHHS).

TpeboBanue K npoueaype OLUEeHKH:

[Tomerenue: noMeleHne ¢ TPOEKIMOHHBIM 000py/JOBaHHEM yueOHast 1a00paTopusi MaTEeMaTHKH.

O06opynoBaHue: IPOCKTOP, HOYTOYK.

WHcTpyMEHTBI: TMHENKA, LIUPKYJIb, KapaHJall, py4dKa.

PacxoaHble MaTepHranbl: JUCTH OyMar.

JlocTym K OTIOTHUTENBHBIM CIIPAaBOYHBIM MaTepraliaM: He TpeOyeTcs.

Hopwmer Bpemenu: 3aueT — moaroroBka 40 MuHyT, oTBeT — 20 MUHYT; TecTupoBanue — 90 MUHYT.

Iposepsiemast (bie) KoMmeTeHIuUs (1) (us Oror Bo):

VYK-1. CnocobeH OoCymecTBIATh MOWCK, KPUTHUSCKUM aHANNU3 W CHHTE3 MH()OpMAINH, MPUMEHSATh CHUCTEMHBIN
TIOZIXO JUISl PEILICHNUS ITOCTAaBJICHHBIX 3a7ad.

[IpoBepsieMblit HHANKATOP AOCTIKCHUS KOMITETCHIIUH:

VK-1.1. Ananusupyer 3aaady, BBLACISS STallbl €€ PeIIeHus, JeHCTBUSA 110 PEIIeHHUIO 3a/1a4H.

[TpoBepsiemblii (bie) pe3yabTaT (bl) 00yUYEeHUS:

3HaeT: ompeseNeHUs U TEOPeMbl U3y4aeMbIX Pa3/ieNoB T'eOMETpUH (aHAJUTHYEeCKas TeOMEeTpUsl Ha IUIOCKOCTH U B
IIPOCTPAHCTBE; MPeoOpa3oBaHUsA IJIOCKOCTH M IIPOCTPAHCTBA; TI'€OMETPHUECKHE IIOCTPOCHHS Ha IUIOCKOCTH; METOJBI
n300pakeHHMit), HCOOXOAUMBIC JJIS PEIICHHs TAaHHOM 3a1auu;

YMeeT: cOCTaBIsITh CXEMY PELICHHS 331a4l Ha OCHOBE €€ aHaIn3a.

YK-1.2. HaxoanT, KpUTHYECKH aHAIM3MPYeT M BbIOMpaeT uWH(OpManuio, HEOOXOAMMYIO U pELICHUS
MIOCTABJIEHHOH 3a1atH.

IIpoBepsiemsrii (bie) pe3yinbTaT (bI) OOYICHHUS:

YMeeT: MIpUMEHATh TEOPETHIECKUE 3HAHHS TIPH PEIICHUN TeOMETPUIECKUX 3a/1ad.

YK-1.3. PaccmarpuBaeT pa3iauyHbIe BApUAHTHI PELICHNS 3a/Jauil, OLICHUBAET MX NIPEUMYIIECTBA U PUCKH.

ITpoBepsemslii (bie) pe3ynbTar (b)) 0OyUeHHS:

YMeeT: pemarb TeOMEeTPpUIECKUE 3a1a4i U3YUSHHBIX Pa3AesioB HECKOJIbKUMHU CIIOCO0AMU U METOJIaMH U BHIOUPATH
n3 HUX Hanbouiee 1enecoodpa3Hbli

1 cemectp

[IpoBepsieMblii UHAMKATOP TOCTUKEHUS KOMIIETCHIUU:

VK-1.1. Ananuzupyer 3aj1auy, BbIJIEISS dTalbl €€ pelIeH s, IeHCTBUS 10 PEIICHUIO 3aauu.

IIpoBepsiemsrii (pie) pe3ynbTaT (bI) OOYICHUS:

3HaeT: ONpeAeseHUsI U TEOPEMBbI HM3Y4aeMbIX pa3ieioB IeOMETPHHN (aHAJIUTHYECKas F€OMETPHUs Ha IUIOCKOCTH W B
MIPOCTPAHCTBE; MPeoOpa3OBaHMs IUIOCKOCTH W IPOCTPAHCTBA; T'€OMETPHUYECKHE MOCTPOEHMS Ha IUIOCKOCTH; METOJIBI
n300paxeHni), He0OXOIUMBbIE AJIs peLIeHHs JTaHHOH 3a1a4m;

YMeeT: COCTaBIIATh CXeMY PEIIeHHS 3a/1a4l Ha OCHOBE €€ aHaJIn3a.

Tun (popma) 3agaHus: TEOPETHIECKIE BOTIPOCH
Bonpockl, pekoMeH10BaHHbBIE K 3a4ETY

YpaBHeHHE JIMHUY HA TJIOCKOCTH.
PasnudaHble BUABI ypaBHEHHS MPSIMOM Ha MIIOCKOCTH. [IpsimMast Ha MIOCKOCTH KaK JIMHUS IIEPBOTO TOPSIKA.
I'eomerpuueckuii cMbIci 3Haka TpexuieHa AX + By + C.

4. BzauMHOE pAaCHOJIOKEHHE MpPSIMBIX Ha IUIOCKOCTH. YTOJN MEXAy INpsAMbIMH Ha IUIOCKOCTH. YCIIOBHUS
HapaebHOCTH U NEPIEHIUKYISIPHOCTHU MPSIMBIX.

5. PaccrosiHHME OT TOYKH 0 IIPSIMOH Ha IFIOCKOCTH.

6. Ily4ok mpsMBIX Ha IUIOCKOCTH.

7.  PaznmuHble BUBI ypaBHEHHH IIOCKOCTH. [IITOCKOCTB Kak MOBEPXHOCTH IEPBOTO NOPS/IKa B IPOCTPAHCTBE.

wn e
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

8. T'eomerpuueckuii cMbIci 3HaKa yeTblpexwieHa AX + By + Cz + D.

9. JleMMa O mnapajuIeIbHOCTH BEKTOpPAa M IUIOCKOCTH. PacronoxeHwe IUIOCKOCTH OTHOCHTENIBHO CHCTEMBI
KOOpJHHAT.

10. BszamMHOe pacroiokeHue ABYX (Tpex) MIOCKOCTEH. YTOJ MEKAY IIOCKOCTAMH. Y CIOBHS HMapaJlIeIbHOCTH U
MEPIECHANKYIIPHOCTH ABYX TIOCKOCTEH.

11. PaccrostHME OT TOYKH 10 IUNIOCKOCTH B IIPOCTPAHCTBE, MEXK/Y IAPAIICIBHBIMI ITIOCKOCTSIMU.

12. PaznumuHble BUIB yPaBHEHUS IPSIMON B IPOCTPAHCTBE.

13. BsauMHOe pacrnojioXeHHe MPSMBIX B IPOCTPAHCTBE. YTOJI MEKIY MPSMBIMH.

14. PaccrosiHME OT TOYKH 10 IPSIMOM B IpOCTpaHCcTBe. PaccTosiHMe MeX Ty IPSIMBIMU B IPOCTPAHCTBE.

15. BsauMHOe pacrojio)KeHHe MPSMOW M IUIOCKOCTH B TPOCTPAHCTBE. YTOJ MEXIy NMPSIMOW M IUIOCKOCTHIO B
MIPOCTPAHCTBE.

Kpurepun oneHnBaHuA OTBETA!

15 GanmoB — OTBET, MOKA3BIBAIONINN 3HAHUE OMpEACICHHUN, TeopeM, (OpMyN M3ydaeMOd NMpeaMeTHOH oO0IacTH,
OTIMYaeTcs TIyOWHOH M TONHOTOW PACKpPBITHS TEMBI; BIAJCHHE TCPMHHOJIOIMYECKHM allapaToM; YMEHHE OOBSCHITH
CYIIIHOCTh IPOILIECCOB, NENaTh BBEIBOABL, CBOOOJHOE BIAJAECHIE MOHOJIOTHIECKONH PEUb0, IOTHYHOCTh M MOCIIEN0BATEILHOCTh
OTBeTA.

10 6amoB — oTBeT, OOHAPYKUBAIOIINK 3HAHUS OTIPENEICHU, TeopeM, GOpMyIl U3ydaeMOi MpeaIMeTHOH 001acTH,
OTJIMYaeTCs TIyOMHOH M TOJHOTOW PACKpPBITHS TEMBI; BJIaJCHUE TEPMHHOJOIMYECKUM amlapaTtoM; yYMEHHE OOBSCHSITH
CYIIHOCTh TPOLECCOB, JeNaTh BHIBOABI M 0000IIeHHs, 1aBaTh apryMEHTHPOBAHHBIC OTBETHI, NPHBOAUTH IPHMEPBI;
CBOOOIHOE BJIaJJICHUE MOHOJIOTHUECKOH peublo, JIOTHYHOCTh W IOCIIEAO0BATENLHOCTh OTBETa, HO B OTBETE JIOIYILICHBI
HETOYHOCTH.

5 OajloB — OTBET, CBHICTEILCTBYIOUIMH B OCHOBHOM O 3HAHUM OIpEACNICHUH, TeopeM, (GOpMyn u3ydaeMon
NpeAMETHOW 00JIacTH, OTIMYAIONIMKCS HEAOCTaTOYHOW TJIyOMHOM M TIOJHOTOH PacKpBITHS TEMbI; 3HAaHHEM OCHOBHBIX
BONPOCOB TeOpHH; ciabo cGHOPMUPOBAHHBIMA HABBIKAMH aHAJIM3a IIPOIECCOB, HEMOCTAaTOYHBIM YMEHHEM JaBaTh
apryMEHTHPOBaHHBIE OTBETHl M IPHBOAWUTH NPUMEPHI; HEIOCTATOYHO CBOOOJHBIM BIIJICHHEM MOHOJOIMYECKOH peubio,
JIOTHYHOCTBIO U TTOCIIE0BATEIbHOCTHIO OTBETA; JOIYCKAETCS HECKOJIBKO OMIMOOK B COJEP)KaHUU OTBETA.

0 OammoB — OIEHMBAETCS OTBET, OOHAPYKMBAIOUIMH HE3HAHHE ONpENCNICHHH, TeopeM, (OopMynd H3ydaeMoi
IPEeAMETHOW 00JIacTH, OTIMYAIOIIUICA HETIIyOOKHM pAacKphITHEM TEMBI; HE3HAHHEM OCHOBHBIX BOIPOCOB TEOPHH,
Hec()OPMHUPOBAaHHBIME HaBBIKAMH aHAJIM3a IPOLECCOB; HEYMEHHWEM IaBaThb apryMEHTHPOBAaHHBIC OTBETHI, CJIA0BIM
BJIaZICHUEM MOHOJIOTHUECKOI peublo, OTCYTCTBUEM JIOTHYHOCTH M MOCJIEIOBATENILHOCTH; JOIYCKAIOTCSI Cephe3HbIC OTHOKH B
COJEep)KaHUU OTBETA.

[IpoBepsieMblii UHAMKATOP TOCTUKEHUS KOMIIETCHIINU:

VK-1.1. Ananusupyer 3aaady, BBLACIS STalbl €€ PeIIeHus, JeHCTBUS 110 PeIIeHHIO 3a/1a4H.

IIpoBepsiemsrii (pie) pe3ynbTaT (bI) OOYICHHUS:

3HaeT: ONpeAeICHUsI U TCOPEMBI H3Y4aeMbIX Pa3ZeJIOB T€OMETPHH (aHAINTHIECKasi TEOMETPHS Ha IUIOCKOCTH H B
MIPOCTPAHCTBE; MNPeoOpa3OBaHMs IUIOCKOCTH W IPOCTPAHCTBA; T'€OMETPHUUYECKHE IOCTPOSHHS HA IUIOCKOCTH; METOJIBI
n300paxeHni), He0OXOIUMBbIE AJIs peLIeHHs JaHHOH 3a1a4m;

YMeeT: coCTaBIsITh CXEMY PELISHHs 331a41 Ha OCHOBE €€ aHalln3a.

VYK-1.2. HaxoanT, KpWUTHYECKHM aHAIM3UpPyeT M BbIOMpaeT uH(opManuio, HEOOXOIMMYIO [UISi pELIeHUs
MTOCTaBJICHHOM 3a/1a4H.

ITpoBepsemslii (bie) pe3ynbTar (bl) 00yueHHS:

YMeeT: IpUMEHSTh TeOPETHYECKHE 3HAHNUA IIPU PEIIeHUH FeOMETPHUIECKUX 3ajad.

Tun (hopma) 3amanusi: Tect
Tect «lIpsimast Ha TIIOCKOCTH
1. VYxkaxwuTe HEBEpPHOE YTBEPKICHHE.

IMycts d — npsimas, a —eé HAMpPAaBISIFONIMNA BEKTOP, TOT/IA:

a) a=0:

0) CymIecTBYeT enié XOTs Obl OJJMH HANPABJIAIOIINI BEKTOP 1J1st ;
p) d|d;

r) a onmosHauHO OIpeEesIeT MOJoXKeHHe IpsAMoii d.

2. Mycrs d — mpsvas, a (al, a2) — e& wmanpaBmsommii Bektop, k — yriosoit kosduument, M 0 (XO, Yo ),
M 1(X1, yl) e d . Ykaxure ypabrenus npsmoii d.
X= tXO + a.l,

a) 6) A\ X—Xp)=4\Y—Yp):
e (x-0)=ax(y %)
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B) X*Th YT h ; n yYy=kx+b.

XotX Yo— N1
3. Tlpsmas 3agaHa OOIMM ypaBHEHHEM AX + By +C=0, A0, B#0, C= 0, TOrAa KOOPAMHATHI
HAIpPaBJIAIOLIErO BEKTOPA MPAMON UMEIOT BULL:

(- B,A): 6 (B,—A); 5 (AC); n (AB).

4. YcTaHOBHUTE COOTBETCTBHE MCKAY HCIIOJHBIMU YPAaBHCHUAMU HpﬂMOfI U €€ MOJIOKEHHUEM B IMMPOCTPAaHCTBE.

By +C = 0; a) TpsMast IPOXOIHT Yepe3 OCh Oy ;
AX + By =0: 0) mpsAMas napaieabHa Ocu Ox:
By ~0- B) MpsAMas IPOXOAUT YEPE3 HAYAIIO KOOPANHAT;

r) TpsiMas mapajieibHa OCH Oy ;
Ax=0.

) mpsimast mpoxouT Yepes ock OX .

5. Ilpsimas 3amaHa ypaBHEHHEM: — 2X + 3y +5=0. JlaHbsl TpU TOYKH Ml(O,—Z), M 2(5, gj M3(2,1).

Vka3aTb BCPHBIC BHICKA3bIBaAHUA.

a) npsmas d nepecexaer orpesox M 1|\/| 2; 6) npsmas d mepecexaer orpesox M 1|V| 35
B) Ml u M 3 JIEKAT 10 OIHY CTOPOHY oT d; rn M 3 JEKHT B OJIHOH TOJNYIUIOCKOCTH C HAa4ajoM
KOOP/IHHAT.

6. JIBe mpsMble Ha TUIOCKOCTH, 33/IaHHBIE OOIIUMHU YpaBHEHUAMU A1X + Bly + Cl =0u A2X + BZ Y+ C2 =0,

napajjiC/IbHbI, €CJIN:

a) é_& 6) ﬁ:ﬁ Al A2- r) Al Bl ;tO
B, B, A, B, V¢, G, A, B,
7. JIBe mpsIMBbIE HA TNIOCKOCTH, 3a/laHHbIE OOLIMMH YPaBHEHHSAMH NIEPECEKAIOTCS, ECIIH:
A B B C
a) —1 1. 6) -1 + ~1 :
A2 BZ BZ CZ
B) HOpMaJb K OJHON MPSAMOH SBISETCS HANPABIIIOIINM BEKTOPOM BTOPOIf; B
A B
r) #0.
A2 BZ

8. Ilpsimast 3amaHa ypaBHeHHeM Y = kx +Db , TOr1a BEKTOP HOPMaJH K NPSIMOI UMEET KOOPANHATHI:

(1.k) o (k-1)

(2k _2) F) COBIIAAAIOIIHNEC C KOOpAWHATAMHU HalpasBJIAIOLICTO BEKTOpa JUIA HpHMOﬁZ
’

—-X—-ky+b=0
9. Paccrosmue ot roukn M 0 (XO, yO) JI0 MIPSIMOM d:AX+ By +C=0 paBHO

[ 0) IHHE Kakoro—iIr0o BEKTOpa HOpPMaJH;
a) ‘M OMl‘» rie Ml — OCHOBaHHWE MEePIeHIUKYIISPA,

OIYILIEHHOTO U3 TOYKH M 0 Ha d;

\Ax+By+C\ Ax+By+C

; )
VA? + B? VA% +B?
10. Paccrosnne ot roukn M 0 (5,6) no npsivoit 4X + 3y —47 =0 pasno:

11 9 9
—; o) 4,9; B) —; n o——.
Vs ' 5 ' s
11. IMycth dl . AiX + Bly + Cl =0u d2 . AZX + BZy + C2 =0 — mpsiMble, (P — yroJa MeXmy HUMH, TOTJa
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

AA, + BB, _ A A
VA2 +BZ A + B3 B By
4,4, + BB,

» @=90,com 4B, —BA, =0; n @=0 com BB, + AA, =0.
12. TIpsivble 3ananbl ypasHenmsavun: Yy = 5X—7u Yo = 3X + 5. Haiitu yron () Mexnay npsMbIMU:

a) COSQ =
6 1gp=

1 1
a) arctgg; 6) 30° B) —arctgg; r) 90°.

13. YrioBoii ko3P punreHT IpIMOii, IpoXoasIIeit uepe3 TOUKH A(3,—5) u B(4,2) paBeH:

1
a) —9; 6) — 1 ; B) —5; r 7.

14. PaccTosiHUE OT TOYKU A(l,—Z) 1o npsmoit X — 2y —5=0 pasro:

35 83 85
a) —; 6) —(— B ——; n 0.
5 3 5
15. Ilnomans OpsIMOYTOJIbHHKA, 00pa3oBaHHOTO NPAMBIMH 5x+7 Y+ 5=0, 5x+7 Y+ 3=0,
7X—5y—-12=0, 7x -5y — 6 =0 papsa:

6 21 12

a) —— KB. eI, 6) 9 kB.en.; B) —— KB. €ll.; r) —— KB. el

16. B tpeyronsuuke ABC: A(— 2,1) u C(4,3), AB = BC . Torna ypaBHEHUE Meauanbl BM umeer Bun;
a) 3X+y—-7=0; 6) X+3y+5=0;

B) 3X+Yy—-5=0; n 3X+y+7=0.

17. YxaxxnTe BepHBIC YTBEPIKICHHS:

a) He CYLIECTBYET MPSAMOA, YIIIoBOH KO3()(GHUIHEHT KOTOPOH paBeH HYJIIO;

0) 1O ypaBHEHHSM NPSAMBIX HEJb3sI ONPENEIIUTb, IEPECEKAOTCS OHH HIIH HET;

B) IS TOTO, YTOOBI ONPENIEITUTh PACCTOSHHIE MKy TapaJUICIbHBIMU IPSIMBIMH, HEIOCTATOYHO 3HATh HX YPaBHEHHS;
) 3Has HANPABIIOIINE BEKTOPHI IIPSIMBIX, MOXKHO OIPEICINTD, IEPIICHTUKYIISPHbL JIH OHU.

18.Cxonpko BepumH  tpeyromshuka M 1M2M3 Ml(_ 3,2), M 2 (0,0), M 3 (— 3,0) JEKUT BHYTPH
TpeyroJbHUKa, 06pa3oBaHHOro mpsiMeiMu X + Y — 4=0,3x-7 Y+ 8=0,4x - y— 31=0>

a) ojHa; 0) nge; B) TpH; r) HU OJHOM.

19. BuccekTpuchl  yriioB, OOpa30BaHHBIX JABYMs NPSMBIMH 2X — 3y —5=0 u 6X-— 4y +7=0 sanann

YpaBHEHUSIMU:

a) 8X—-7y+2=0; 6) 2X+2y—-17=0;
B) 4X—Yy+12=0; rn 10x-10y-3=0.

20. Tpsameie AX — 2y —1=0ubx-— 4y -b=0 napaIebHbl PH:
a) a=3,b=6; 6 a=6,b=4:

B) a=1,b=2; r) a:3,b:2.

21. Tlpsimast mapaisiesbHa OCH OY u MPUHAJICKUT ITYyYKY MPSIMBIX a(ZX +Vy-—- 5) + ﬁ(3X - 2y + 1) =0. Torza

eé YpaBHCHUC UMECT BU/:

a) bx+1=0; 6) 6X+2=0;
) IX—9=0; n 3x—2=0.
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

22.B mapamtenorpamme ABCD ypaBuenue AB: 2X + Yy — 3=0, KOOPAUHATHI D(l,—3). Torma ypaBHEHHE CTOPOHBI
DC:
a) X—2y—-7=0; 6) X+2y+5=0;

B) 4X+2y+2=0; n 2X+y+2=0,

23. YpaBHeHHE IIPSIMOH, OTCEKaroIIeil Ha OCH adCcIMCC HAIpaBJICHHBIH OTPE30K PaBHBINM 5, @ HA OCH OpJIMHAT PaBHBIA — 2
CYHTas OT Ha4yaja KOOPAWHAT UMEET BUJ:

24. YxaxwuTe BepHBIC YTBEPKICHUS:

a) 3Has ypaBHEHUS CTOPOH TPEYTOJIHHKA W KOOPOMHATHI TOYKH, HEBO3MOXKHO OIPEAETHTbH, JISKUT 3Ta TOUKA BHYTPH
TPEyTOJILHUKA WU HET;

0) I TOTO, YTOOBI COCTABHTH YpaBHEHHUE MPSIMOIL, JOCTATOYHO 3HATH MPSIMYI0, KOTOPOH OHA MMapajulebHa;

B) I TOTO, 9TOOBI 3aIMCaTh YpaBHEHHUE MPSIMOH, TOCTATOYHO 3HATH €€ TOUKY M HAIPABJIIOIINI BEKTOP;

r) 3Has ypaBHCHHE MPSAMOU B 00IIEM BHJIEC, MOKHO OMPEACIIUTh €€ YIIIOBOH KO3 GHUIIMEHT.

25. YpaBHeHHE NIPSIMON MMEET BHI: 3X+ 2 Yy — 6=0. Torxa paccTosiHHE OT TOUKHU NEPECcEedCHUs] ATOH MPSAMOH C OCHIO

abcIyce 10 OCH OpAWHAT PaBHO:

a) 1, 0) 3; B) 4; r) 2.

Kputepuu onieHuBaHuA TecTa:

Kaxnplit BepHbIi 0TBeT oueHHBaeTcs B 1 6ami. TecT cyutaeTcsi BBIMOJHEHHBIM, €CIIM MOJyYeHO KaK MUHHMYM 19 BepHBIX
OTBETOB.

Tect «[170CKOCTH ¥ TIPSIMBIE B IPOCTPAHCTBEY
1. VYxa3aTh BepHBIC YTBEPKICHU:
a) BCSIKOE YpaBHEHHE 2 CTEIICHHU OIPEesieT HEKOTOPYIO IIOCKOCT B IIPOCTPAHCTBE;
0) BcsKoe ypaBHEHHE | CTeTeHH OmpenensieT HEKOTOPYIO IIOCKOCTh B IIPOCTPAHCTBE;
B) I000€ ypaBHEHHE OIpeiensieT HEKOTOPYIO INIOCKOCTh B IIPOCTPAHCTBE;

r) ypasuenne Buza AX + By + Cz + D =0 onpenensier HexoTopyo MI0CKOCTh B IPOCTPAHCTBE, IIPH YCIOBHH, UTO
A? +B%+C% 0.
2. Tlnockocts 3anana Touxoit M (1,2,—1) U BEKTOPOM HOPMAaJIH ] (5,—3,2). VYpaBHEHHEM TOU IVIOCKOCTH SIBJIAETCS:
X—1="5t,
a) bXx—-3y+2z=0; B) 4 y—2=-3,
6) 5Xx—3y=-2z +3; z+1="2t.
n —10x+6y=4z+6.

3. VYkazath BEpHOE yTBEPKICHUE:

a) miockocth X+ Y = O npoxoaut uepes Hauano koopauHaT;

6) miockocte X — 4y =0 coenanaer ¢ miockocrero XOY ;

B) Iuiockocth Y = 47 conepxur npamyro OX

r) npsmas QY napannensua nnockocrn 2y =3.

4. Bextop ]_5(1,—2,3) napajuiesleH INIOCKOCTH:
a) 3X+3y+2z2-3=0; B) 2X—4y+62+3=0;
6) 4x+8y+4z—-6=0; rn 3X+3y+z=0.

5. Touku A(2,3,1) u B(— 2,0,1) OTHOCHTEIBHO IJIOCKOCTH X — 2y + 7 +3=0 nexar

a) B OJJHOM HOJIYIIPOCTPAHCTBE;

0) B pa3HbIX MOJYIIPOCTPAHCTBAX;

B) OJIHA TOYKA JISKUT B IAHHOM INIOCKOCTH;
I) JBE TOYKH JIS)KAT B JaHHOM TUIOCKOCTH.
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6. Jige miockoctn X +2Y+42+4=0u2X+4y+62-16=0

a) TNapasuleNbHBL; B) COBMAJAIOT;
0) mepeceKkaroTcs o MPSMOii; T) He IepeceKaroTcs.

7. JlaHbl ypaBHEHUs NapajuIeNbHBIX IUIOCKOCTEH: 4X + 6y +22—-7=0u 2X+ 3y +2+5=0. YpaBHeHue

IIJIOCKOCTH, HpOXOI[HLHeﬁ TIOCEPEANHE MEXKAY JaHHBIMU IUIOCKOCTSMHA, ABJISICTCA:

a) 4X+6y+22+3=0; B) 4X+6y+22-1=0;
6) 8x+12y+4z-1=0; rn 8x+12y+4z+3=0.
x-1 -1 z+1
8. VYroa mexay npsamoit 1 = y 1 = 1 u miockoctsio 2X + 2 y— 2z+1=0 paBeH:
a) 30% B) 60°
6) 90° r) 0°
Xx-1 y+2 z x+2 y-1 z+1
9. VYron Mexay npsMeIMA = =7 mH|u = = paBeH:
1 1 2 1 1
a) 30% B) 60°
6) 90° r) 0°
10. ITnockoctu X + 2y +2+3=0unax+ y—2+ 1= 0 o6pasytor yron 60°, ecru a pasHo:
a) —2; B) —3;
0) 1; r) 2.
11. Tlpsimas X ; 1 = y—+21 = E nepecekaet miockocts 2 X + 5y + Z —1 =05 rouxe ¢ xoopmuHaTamu:
2 (2,-4,9): p (3,-512);
6 (~1,3-12); n (01,-6).

12. YcTaHOBUTE COOTBETCTBHIE MEXKY 3JIEMEHTAMH JIEBOTO M ITPABOr0 CTOIOLIOB:
1. VpaBHeHHE IIOCKOCTH, MPOXOAAIIEe HUEPE3 TOUKY o) HX — 3y +22=0;

M (— 1,3,4) U NCPICHAUKYIISIPHO IpsIMOH
2X—-y+3z-1=0, 6) 2Xx—95y—-3z+29=0;
X+y-z+5=0.

2. VYpaBHEHHE IUIOCKOCTH, IPOXOJllee Yepe3 MpsSMYyIo

X+5 y-3 z-1

B) X—Yy—-32+2=0;

rn 2X—3y—-52-5=0

U [apajUleJIbHO  IPSIMOH

-1 4 2

{2x—y+32—3:0, m 2X+y-2+8=0;
X+2y-32+5=0. o TX—y-52=0.

3. YpaBHeHHE IUIOCKOCTH, WPOXOIAIICH Yepe3 TOUYKH

P(Z,—l,—l) Hu 0(0,0,0) UMEET BU: ) 4X + 3y — 52 — O )

13. YkaxuTe BepHbIE YTBEPIKACHHS:
OOumM ypaBHEHHEM IUTOCKOCTH B IPOCTPAHCTBE SIBIISICTCS ypaBHEHHUE:

a) AX+By+C=0; 5 D=—(Axy + By, +Czp);
6) AX+By+Cz+D=0; n A(X—x,)+B(y-y,)+C(z-2,)=0.
14. Paceromne or mrockoern 3X + 4Y ++/112 =5=0 10 rouc 0(0,0,0) pasto:
6 1
a) g B) g ;
5 2 52,
6 2

15. Yron Mex 1y TIoCKOCTAMH 5x — 3y + \/EZ +1=0u X-— y— \/EZ +5=0 paBeH:
a) 45° B) 60°
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6) 30°% r) 150°
16. VpaBHenue npsMoii, 06pa3oBaHHO# nepecederneM miockoctu X + 5y — 72+ 3=0 ¢ mockocteio XOY umeer

BH:

a) X+3-5y=0,z=0; B) X+3y+5z2=0
X =-3-5¢, X =3 —5t,
6) y= t’ ; r) y= t’
z=0. z=0.
17. YcraHoBHTE COOTBETCTBHE MEKAY YPAaBHEHUSIMH MPSIMBIX M KOOPAMHATAMHA HATIPABIISIOIINX BEKTOPOB!
Xx—2 y+3 z-5 1. (2,-3,5);
V1T T 2. (1,2,-1);
X =1+ 2t, 3. (4,-318)
6) y=2-3t,; 2. (2,-13);
z=-1+5t 5. (2-3-5)
2Xx+3y—-2+1=0, 6. (235)
’ X-y+z+2=0
)3x—1_2y—3_z—1
2 -1 3
18. VpaBHeHue mpsiMoid, mpoxomsmeii uepes Touky M (1,—2,3) napauiesbHoi mpsmo X — 2y +3=0,z=0
HNMECT BUA:
x-1 y+2 z-3 B) X—2y—-5=0,z=0;
? > 1 0 ' rn X—2y-5=0,z=3.
x-1 y+2 z-3
6) = = ;
1 2 0

19.B myuke mmockocteir 2X — 3y +2—-3+ //i,(X + 3y +Z+ 2) =0 ypaBHeHne mIOCKOCTH MapaiIeNbHON OCH
OX wumeer Bux;

a) IX—6y+4z—-7=0; B) 2y+32+1=0;
6) 9y+z2+7=0; r) 3x+2z—-1=0
X=3+2t,
z2-2 y+4
20. Yron Mexy npsaMbIMU 1 = 1 , X+ 2=0u y= —2 — 2t, pasen
z=1+t
a) 45°% B) 60°
6) 225°% r) 90°
X—3 +2 z-1
21. Cunyc yria MeXnIy NnpsiMoii 1 = y 5 = 1 u miockoctoio — 2X + 2y -2z+5=0 paBeH
2
a) ——,; B)

KpI/ITGpI/II/I OLICHUBaHMs TCCTA. Kamm;n‘/i BCprII:I OTBET OLICHUBACTCA B 1 6amn. Tect cuuraercs BBIIIOJIHCHHBIM, €CJIN
MOJYYCHO KaK MUHUMYM 16 BEPHBIX OTBCTOB.

VK-1.2. Haxogut, KpUTHYECKH aHAIM3UPYeT M BbIOMpaeT uWHGOpPMANNIO, HEOOXOAMMYIO JUIS pPEUICHHUS
MTOCTaBJICHHOM 3a/1a4H1.
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[IpoBepsiemslii (bIe) pe3yabTaT (bI) 00yUEeHUS:

YMmeeT: IpUMEHSTh TEOPETHIECKHE 3HAHNS TIPU PEIICHUN TeOMETPHIECKUX 3aad.

VK-1.3. PaccmaTpuBaeT pa3indHble BAPUAHTHI PEIICHUS 3a]1a4H, OIICHUBAET WX NMPEUMYIIECTBA H PUCKH.
IIpoBepsiemslii (bie) pe3yabTat (bI) OOydeHUS:

YMeer: pemarts reoMeTpHUSCKUe 3aJa9l N3YIEHHBIX Pa3IesiOB HECKOJIBKUMHE CIIOCO0aMH M METOJIaMH U BEIOMPATH

13 HUX HanOoJee 1enecoo0pa3HbIi

Tun (hopma) 3ananust: 3agaun
WnnuBuayansHoe 3ananue «[IpsiMas Ha MIIOCKOCTHY
Tpeyrombuuk ABC 3ajaH KOOpJIMHATaMH CBOMX BEPIINH B MNPSMOYTOJNBHOM JIEKapTOBOW CHUCTEME KOODIHMHAT.

Haiitu:

1) ypaBHEHUsI CTOPOH TPEYTOJIbHUKA,;

2) ypaBHenue npsmoit d, mpoxossiieit gepe3 Touky C mapajienbHO cTopone 4B;

3) B3auMHOE pacIoIoKeHNE JaHHBIX ToueKk M1 1 M2 OTHOCHTENIEHO CTOPOH TPEYTONBHUKA;

4) cucteMy HEpaBEHCTB, OIPEICIIAIONIYI0 BHYTPEHHIOI 001acTh TpeyroiabHuka ABC,

5) B3auMHOe pacroniokeHne npsmoir M1M 1 cTOpoH TpeyroapHHKa;

6) ypaBHEeHHE MeanaHbI AM,

7) ypaBaenue BoicOTH CH,

8) LEeHTp TSHKECTH TPEYroJIbHUKA;

9) ypaBHenue mpsimoii BK rae K — Touka mepeceucHus meanansl AM u BbicoThl CH, He HaX0[s KOOPAHHAT TOUYKH

10) ypaBHenue ouccekrpuchl CL;

11) nepumetp Tpeyronsuuka ABC;

12) nnuny BeIcoTHI CH;

13) mromans TpeyromsHIKa ABC;

14) yrouet Tpeyronsauka ABC;

15) ypaBHeHHe nipsiMoii A'B’, cHMMETpUYHOU TIpsAMOi AB, oTHOCcHuTEeNBHO TOUKH C;

16) xoopauHaThl TOYKU C’, cuMMeTpraHO# Touke C, OTHOCHTENBHO IpsiMoit AB. Caenatb 4epTex.

3ameuanne. B 1memax cokpamieHus 3amiceli BMECTO CJIOB «ypaBHEHHME IIPSMOH, COJAEpXKaIlel CTOPOHY

TPEYTroJbHUKA», U T.II. MbI IPOCTO I'OBOPUM «KYPABHCHUC CTOPOHBI TPCYTOJIbHUKAY.

BapuanTs! 3aganus

No Koopnunatsl TOuek

- A B C M M>
1. (=5:2) (5:7) =D (L;2) (5:4)
2. (—2;10) (13;5) (1;1) (5;5) (11;7)
3. (3= (=7,-6) (=3:2) (=3:-D (=7-3)
4. (3;-9) (=12;-4) (0;0) (44 (=10;-6)
5. (—12;9) (12;16) (0;0) (10;-3) (—2;6)
6. (=7:4) (3:9) LD L4 (3:6)
7. (=4;10) (115) LD (3:5) (9;7)
8. 14 (=11;-9) 7D =74 (=11;-6)
9. (3;-3) (=12;2) (0;6) (=42 (=10;0)
10. (—11;8) (13;15) (1;-1) (11;—4) (—1;5)
11. (=42 (657) (2;-1) (2;2) (6;4)
12. (=2;8) (13;3) (-1 (5:3) (11;5)
13. 9;-5) (=1,-10) (3;72) (3;-5) L=
14. (=2:-8) (=17:-3) =51 (=9:-3) (=15,-5)
15. (—13;10) (11;17) (—1;1) (9;-2) (=3;7)
16. (1,8) (11;13) (7;5) (7;8) (11;10)
17. =19 (14;4) (2,0 (6:4) (12;6)
18. (0;-3) (=10;-8) (=6;0) (=6;-3) (=10;-5)
19. =L=7 (=16;-2) (=42 (=8:-2) (=14;-4)
20. (—10;8) (14;15) (2;-1) (12;—4) (0;5)
21. (=8:6) (2;,11) (=2;3) (=2;6) (2;6)
22. (=3;11) (12;6) (0;2) (4:6) (10;8)
23. (6;-7) (=4;-12) (0;,-4) 0;=7) (=4,-9)
24. (0;-6) (=15;-1) (=3:3) =7-1) (=13;-3)
25. (—5;14) (19;21) (7:5) (17;2) (5:11)

MuauBuayansHOE 3aJaHUE CUNTAETCS BHITIOJHEHHBIM, €CJIM BEPHO BBHITIOTHEHHI 16 3amaHuil.
Kaxnoe 3amanne ouneHuBaercs B 1 0aul, ecay OHO BBINOJIHEHO NPAaBWIIBHO € MepBOro pasa. Ilocne mncmpasneHus

(paboTta Hax omOkaMu) 3agaHue oneHuBaercs B 0,5 Oama.
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WnnuBunyansHoe 3aganue «I1I0CKOCTH U PSMBIE B IPOCTPAHCTBE»
Tetpasap ABCD 3anan koopuHATAMH CBOMX BEPIIIMH B IPSMOYTOJIBHON Y paBHEHUs TpaHel TeTpadipa.
YpaBHEHHE IIOCKOCTH, poXoAsiiel yepe3 Bepmuny D mapamnensao rpanu ABC.
YpaBHEHHE IUIOCKOCTH, MIPOXOAAIICH uepe3 pedpo 4B mapamiensHo pedpy C D.
CucreMy HEpaBEeHCTB, 3aIAI0IIYI0 BHYTPEHHIOIO 00JIaCTh TETpadpa.
Ypasuenus pebdpa CD.
YpaBHeHHs NpsIMOI, Ipoxosieil yepe3 ToUKy B napauiensHo pedpy AC.
O0BeM TeTpasipa.
JiHy BBICOTBI TETpa’/pa, OMyLIEHHOH 13 BepinHbI D.
IInowaas rpanu ABC.
Bennuuny yrna ABC.
10. BenwmumHy IBYTrpaHHOTO yTia Ipu pedpe AB.
11. VYpaBHEHHE IUTOCKOCTH, IpoXoasmieii uepes Touky D nepneHnukynsapao pedpy AB.
12. VYpaBHEHHS BBICOTHI T€Tpadapa, MpoxXoasiiet uepes BepmunHy D.
13. OcHoBaHHE BBICOTHI TETPad/Ipa, OMYIICHHOHN 13 BepiIiHbI D.
14. KoopauHatsl Touku £ cummeTpraHOi Touke D otHOCHTEeNB HO Tparu ABC.
15. CpenaTp 9epTexKu.

COoNoRr~WN R

Bapuantsl
1 A(-2,1,1), B(-5,1,-2), C(-3,0,3), D (-6,0,1)
2 A(—3,-4,1), B (-2,-3,-5), C (0,0,0), D (-6,0,3)
3 A(-2,4,-5), B (1,3,-4), C(-5,-5,1), D (-1,2,72)
4. A(-1,2,0), B (—4,2,-3), C(-2,1,2), D (-5,1,0)
5. A(-2,-3,0), B(-1,-2,-6), C (1,1,-1), D (-5,1,2)
6 A(-1,5,-6), B (2,4,-5), C (-4,—4,0), D(0,3,-3)
7 A(-3,2,2), B(-6,2,-1), C (-4,1,4), D (-7,1,2)
8 A(—4,-3,2), B (-3,-2,-4), C (-1,1,1), D (-7,1,4)
9. A(-3,5,-4),B(04,-3),C(-6,—4,2),D (-2,3,-1)
10. 4(0,1,1), B(-3,1,-2), C(-1,0,3), D (-4,0,1)
11. A(1,-2,1), B(1,-5,-2), C (0,-3,3), D (0,—6,1)
12. A4(-4,-3,1), B (-3,-2,-5), € (0,0,0), D (0,-6,3)
13. A(4,-2,-5),B(3,1,-4),C(-5,-5,1),D (2,-1,-2)
14. A(2,-1,0), B(2,-4,-3), C (1,-2,2), D (1,-5,0)
15. A(-3,-2,0), B(-2,-1,-6), C (1,1,-1), D (1,-5,2)
16. A(5,-1,-6), B(4,2,-5), C (—4,—4,0), D (3,0,-3)
17. AQ2,-3,2),B(2,-6,~1),C(1,—4,4),D (1,-7,2)
18. A(-3,-4,2),B(-2,-3,74),C(1,-1,1),D (1,-7,4)
19. A(5,-3,-4), B (4,0,-3), C (—4,-6,2), D (3,—2,-1)
20. A4(1,0,1), B(1,-3,-2), C(0,~1,3), D (0,—4,1)
21. A(1,1,-2), B(-2,1,-5), C (3,0,-3), D (1,0,-6)
22. A(1,-4,-3), B (-5,-3,-2), € (0,0,0), D (3,0,-6)
23. A(-5,4,-2),B(-43,1), C(1,-5,-5),D (-2,2,-1)
24. A(0,2,-1), B (-3,2,—4), C(2,1,-2), D (0,1,-5)
25. A4(0,-3,-2), B (-6,72,-1), C(-1,1,1), D (2,1,-5)

WuauBuayaibHOE 3a]aHUE CYUTACTCS BBITIOJTHEHHBIM, €CJIM BEPHO BBITMOJIHEHBI 15 3a1aHuid.
Kaxmoe 3amanue orennBaeTcst B 1 0ajwi, eciv OHO BBIMIOJHEHO MPAaBIIBHO C MEpBOro pasa. Ilocsie ucnpaBieHUs
(pabota Hax ommbOkaMu) 3agaHue oneHuBaercs B 0,5 Oana.

Tum (popma) 3agaHus: KOHTPOIJIEHAS paboTa
Bapuanr 1

1.  Jladbl ypaBHEHHs JBYX CTOPOH MPAMOYrojbHuKa: X — 2y =0uX-— 2y +15 =0, a raxxe ypasuenue
OmHOIt 13 ero auaronaneii X + y+ 15 =0. Haiiru BEPILIUHBI IPSIMOYTOJIbHUKA.

2. Tlpu kakoM 3Hauennu mapamerpa @ ypashenns 3aX — 8y +13=0 4« (a + l)X —2ay—21=0
OMPEETSAIOT NapaUIEbHBIE PSIMBIE.

3. Hammcatp ypaBHEHHE IUIOCKOCTH, KOTOpas HPOXOAWT Yepe3 TOUKYy (3;1;—2) U dYepe3 IMpsAMYIO

X—-4 y+3 2z

Bapmuanr 2
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1. JlaHbl JBE BEpIUMHBI TPEYrOJbHUKA A(_ 4, 5) u 8(4, 1) U TOYKA MEPECEUCHHUs €ro BHICOT D(3, 5)
CoCTaBUTh YpaBHEHHUS CTOPOH TPEYTOJIbHHKA.

2. Jlaubl naBe mpsMBbIE: 3X + 4y —10=0 u 5X —12y +26 = 0. Haitru TOYKY, KoOTopas Obl
HaXOJWJIacCh Ha PACCTOSIHUM 5 €IMHUL] KaK OT OJHOM, TaK U OT JAPYrod IpsMOH.

X y-4 z+1
3. Haiiru npoekimto npsiMoit — = ———— = —— Ha iockocth X — Y + 3z+8=0.

2 -2

Kpurepun onieHHBaHuA 33/1a4H.

ConeprkaHue KpUTEpHs Bamer

[TomHOE BepHOE pereHne 2
BepHoe penrennie, HO IMEIOTCSI HEOOIBITNE HETOUETH, B IIEJIOM HE BIHSIONINE HAa PEIICHHE 1,5
VMeercst BepHas IOCIENOBATEIBHOCTH BCEX LIArOB PEIICHHsS, HO IONYy4YeH HEBEPHBI OTBET W3-3a 1
BBIYHCIIUTEIHHON ONIHOKH

Jloka3aHbl BCIIOMOTATENbHBIE YTBEp)KACHHS (TIOTYYeHBI BCIIOMOTATENbHBIC BBHIYUCICHHS), IOMOTAIONINE B 05
peIIeHIH 3aJa9u !
Pemenne He COOTBETCTBYET HH OTHOMY M3 KPUTEPHEB, IEPSUHCIICHHBIX BhILIE 0
MaxcuMaIbHBIH OauTbl 2

2 cemecTp

[IpoBepsieMblii UHAMKATOP TOCTUKEHUS KOMIIETCHIINH:

VK-1.1. Ananusupyer 3aaady, BBLACTSS STalbl €€ PeIIeHus, JeHCTBUS 110 PeIIeHHIO 3a/1auH.

[TpoBepsiemblii (bie) pe3yabTaT (bl) 00y4eHHS:

3HaeT: ompeseNeHUs U TEOPeMbl U3y4aeMbIX Pa3/ieNoB T'eOMETPUH (aHATUTHYECKas TeOMETpUs Ha IJIOCKOCTH U B
IIPOCTPAHCTBE; MPeoOpa3oBaHUsA IJIOCKOCTH M IIPOCTPAHCTBA; TI'€OMETPHUECKHE IIOCTPOCHHS HA IUIOCKOCTH; METOJBI
n300pakeHuii), He0oOXOIUMBbIE AJIsl peLICHHs TaHHOM 3a1a4H;

YMeeT: cOCTaBISATh CXEMY PELICHUS 3a1a4M Ha OCHOBE €€ aHalu3a.

Tum (popma) 3agaHUS: TEOPESTHICCKIE BOTIPOCHI
Bomnpocsl, pekOMEeHIOBaHHBIE K 3a4ETY

1. BeBox ypaBHeHus ummmnca. CxemMa H3ydeHHS CBOMCTB KPHUBOH BTOPOTO MOpPAIKAa IO KaHOHHYECKOMY
YpaBHEHHIO. OKCIEHTPHCUTET, 3aBUCUMOCTH (OPMBI 3JUIMICA OT OJKCUEHTpUCHTETa. JIMPEKTpHCHI  3IUIHIICA,
JUPEKTOpUAILHOE CBOUCTBO. [locTpoenue amurca.

2. BwiBox ypaBHeHHs runep0oiibl. M3yyeHne CBOWCTB THNEpOOIIbl 10 KAHOHUYECKOMY YPaBHEHHUIO. ACHMIITOTHI
runepOosibl.  PaBHOCTOpOHHSISI TunepOona. ODKCUEHTpUCUTET rurepOonsl. JlupekropuanbHoe cBoiicTBo. [locTpoeHue
THIIEPOOITBI

3. BwBox ypaBHeHusi mapabonbl.  M3ydeHue CBOWCTB mapaboiibl 10 KAaHOHMYECKOMY  YpPaBHEHHIO.
OkcneHTpucuTeT napadosnsl. [locTpoenne napabombl. YpaBHEHHS 3JUIHIICA TUIIEPOOIIBI, TapaboIIbl B OJISPHBIX KOOPAMHATAX

4. OmpeneneHue TOYEK IPECEUCHMs] KPUBOW BTOPOTO TOPSAAKA C NMPSIMOH. ACHMITOTHYECKHE HANpaBIICHHS.
AcuMnTOTHI

5. llentp kpuBOii BTOporo mnopsnka. KacarempHble KpuBOW BTOpOro mnopsaka. KacarenpHble K 3IUIHICY,
rurepOore, mapadose

6. JlmameTpsl KpuBOWH BTOpOro mnopsaka. PacronoxeHue auameTrpoB Broporo mnopsiaka. ConpspkéHHbIE
nuaMeTpsl. [ 1aBHBIE TUaMeTpPhI

7. Knaccudukarus neHTpaJdbHBIX JHUHUI BTOporo nopsaka. Kmaccudukaiius HEIEHTPaIbHBIX JMHUH BTOPOTO
MopsiAKa, UMEIoNX HeHTphl. Kimaccupukarus HeleHTpaabHBIX TMHUH BTOPOTO MOPAKa, HE HUMEIOIINX LIEHTPOB

8. Tlonsrue ypaBHEHUs MOBEPXHOCTU. [IOBEpXHOCTH BTOPOTO mopsijika. MeToj cedeHuid Juisi u3ydeHus (Gopmbl
MTOBEPXHOCTH

9. TloepxHocTh BpaieHusi. [ToBepxHOCTH, 00pa3oBaHHbIE BpAIllEHHEM HEKOTOPBIX KPHBBIX BTOPOTO MOPSIKA.
VYpaBHeHNE TWIMHAPUIECKON MOBepXHOCTH. LIMmuHapyeckrne MOBEPXHOCTH BTOPOTo Hopsiaka. KoHnvyeckue moBepXHOCTH.
Konnueckue ceuenns

10. Onmuncoua. OmHOMOIOCTHBIN rurnepOomons. JIBYNOJOCTHBIN THIIEpOOIOn]. DJUMNTHYSCKHA TapaboIIon.
I'mnepbomuecknii mapadosons

11. TIlpsiMmonuHeiiHble  0Opa3yloIlMe  OJHOIOJOCTHOro  runepboiounna. IlpsmonuHelinble  oOpasyromue
runepoosuecKkoro napadoaonia

Kpurepuu onenuBanus oTeera:

15 GamoB — OTBeT, MOKA3BIBAIOIINK 3HAHHWE ONpEAeICHUH, TeopeM, (GopMyn m3ydaeMoil mpeaMeTHOH obiactw,
OTJIINYACTCA FHy6HHOﬁ U TIOJIHOTOM PaCcKpbBITUA TEMBI, BJIAJCHHUC TCPMHUHOJIOTMYECCKHUM arapaTroM; YMEHHUEC O0OBSACHITD
CYIIHOCTH IIPOLIECCOB, JeIaTh BBIBOJIbI; CBOOOIHOE BIIAJICHHE MOHOJOTHYECKOH PEeUblo, JIOTHYHOCTh U HOCIIEeN0BATEIbHOCTD
OTBeTA.
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

10 GayutoB — OTBET, OOHAPY KUBAIOLIMI 3HAHUS ONPEJEIICHNH, TeopeM, GOpMyI H3ydaeMo NpeaMeTHOH odacTy,
OTIMYaeTCsd TIyOMHOH M TONHOTOW PAcCKpBITHS TEMBI; BIAJCHHE TCPMHHOJIOIMYECKHM allapaToM; YMEHHE OOBICHSITH
CYIIHOCTh TPOLECCOB, NENaTh BBIBOABI M O0OOIICHWS, JaBaThb AapryMEHTHPOBAHHBIC OTBETBHI, NPHBOIUTH IPHMEPHI;
cBOOOIHOE BIAJEHUE MOHOJIOTHYECKOH pEdYbl0, JIOTHYHOCTh M IIOCIEJO0BATEIBHOCTh OTBETA, HO B OTBETE JOITYLICHBI
HETOYHOCTH.

5 OayuToB — OTBET, CBUACTENBCTBYIOUIMI B OCHOBHOM O 3HAaHUH OIPENENeHUH, TeopeMm, (GopMyn H3ydaeMou
MIPEIMETHOW 00JacTH, OTIMYAIOIIUICS HEJOCTATOYHOW TIIyOWHOW W TOJHOTOW PACKPBITHA TEMBI, 3HAHHEM OCHOBHBIX
BOMPOCOB TeopHH; ciabo CcGHOpPMUPOBAHHBIMM HAaBBIKAMU aHAJIM3a IPOIECCOB, HEJIOCTAaTOYHBIM YMEHHEM JaBaTh
apryMEHTHPOBaHHBIE OTBETHl M NPHBOAUTH NPUMEPBI; HEJIOCTATOYHO CBOOOAHBIM BIIaJICHUEM MOHOJIOTHUECKOH pedblo,
JIOTHYHOCTBIO U MOCJIE0BATEIbHOCTHIO OTBETA; AOIyCKAETCs HECKOJIBKO OMIMOOK B COJIEP)KaHUU OTBETA.

0 OayutoB — OLEHWBAETCS OTBET, OOHAPY)KMBAIOUIMH HE3HAaHHE ONpeleNieHHH, TeopeM, (OpMya H3ydaeMOM
NpeAMETHOW 00JIacTH, OTJIMYAIOIIMICS HErNyOOKHM pacKpbITHEM TEMBl; HE3HAHHEM OCHOBHBIX BOIIPOCOB TEOPHUH,
Hec()OPMHUPOBAHHBIMH HAaBBIKAMH aHAJIW3a MPOLECCOB; HEYMEHHEM JaBaTh apTryMCHTHPOBAaHHBIE OTBETHI, CJIA0OBIM
BJIaZICHUEM MOHOJIOTHYECKOH peubio, OTCYTCTBHEM JIOTHYHOCTHU M MOCIIEA0BATEILHOCTH; IOMYCKAIOTCSA CEPhE3HBIE OIINOKH B
COJEp)KaHUU OTBETA.

[IpoBepsieMblit HHANKATOP AOCTIKCHUS KOMIIETCHIINH:

VK-1.1. Ananuzupyer 3aj1auy, BbIIEISS 3Talbl €€ peLIeHMs], JSHCTBUS 10 PELICHUIO 3aauu.

[IpoBepsiemslii (bIe) pe3ynbTaT (bI) 00yUYCHUS:

3HaeT: ONpeAeseHUsI U TEOPEMBbI M3Y4aeMbIX pa3ieioB IeOMETPHU (aHATUTHYECKas F€OMETPHUs Ha ITUIOCKOCTH U B
NPOCTPAHCTBE; NpPeoOpa3oBaHMsl IUIOCKOCTH W IPOCTPAaHCTBA; T'€OMETPUYECKHE MOCTPOCHHS HAa IUIOCKOCTH; METOJbI
n300pakeHHMit), HeOOXOAUMBIC JJIS PEIICHHs JAaHHOM 3a1auu;

YMeeT: coCcTaBIIATh CXeMY pPeIIeHHs 3a/1a4l Ha OCHOBE ¢ aHaJIu3a.

VYK-1.2. HaxoauT, KpUTHYECKHM aHAJIM3UPYeT M BbHIOMpaeT WH(OpMALUIo, HEOOXOAUMYIO [UIs pELICHUs
MIOCTABJICHHOH 3a1aH.

IIpoBepsiemsrii (pie) pe3ynbTaT (bI) OOYICHUS:

YMeeT: IPUMEHATh TEOPETHIECKUE 3HAHNUA TP PELICHNH TeOMETPHUIECKUX 3a/1a4.

Tum (popma) 3amaHus: TECT

Tect «KpuBsle BTOPOTro MOpsIKa»
1. VYpaBHeHHEM JIMHHM BTOPOTO MOPSIKA SBISIIOTCA YpaBHEHUS BUAA:

2
X

a) 2a;,Xy +2a;X+2a,y +a, =0; 6 — =1
a

» AyX> +2a,Xy + 8y Y + 28X+ 238,y +3,=0; 1 axyz=0.

2. DJUIMIICOM Ha3bIBAaeTCH ...

y

3. VYkaxure BepHoe Bbicka3biBaHHe. Ecii Touka M — Mpou3BoNbHAs TOUKA 3JUIMIICA o 2 _2 = 1 Fl* F2 — €ro

(doKychI, TO
a) ‘F]-M‘-}_‘FZM‘:ZLZ; 0) ‘FlM‘—‘FZM‘:O
o » [FuM|+|F;M|=0; n [FM|+[F,M|=const.

4. VYkaxuTe BEPHOE BBICKa3bIBAHUE:

a) IJIaBHas OCh DIUIMIICA SIBIISIETCS] €0 OChEO CHMMETPHHU;

6) 1000 ILIUIIC CUMMETPHUYCH OTHOCHTEIILHO Havaia KOOP/IUHAT;
B) CYIIECTBYET MHPsiMasi, IEPECEKAIOIIAs IJUIHUIIC B ABYX TOUKAX;

I') SKCIEHTPUCHUTET JJUTHICA PaBeH 1.

5. Vkaxure BEpHOE BbICKa3bIBaHHUE:

a) runepOoJia COCTOUT U3 IBYX BETBEH;

0) ¢oxychl rUTIepOOITBI JIEKAT Ha €€ IEHCTBUTEILHOMN OCH;

2 2
X_ ¥y
B) eciH
Loz p?
I') SKCLIEHTPUCHUTET TUIepOoIsl paBeH 1.
6. VYkaxuTte BEpHOE BbICKa3bIBaHHE!
a) mapaboJia Bcera JISKHUT B OJHOMN HOJIYIIOCKOCTH oTHOCHTENbHO OX |
6) mnapaboia — rpaduk KBaxpaTHYHON QYHKINH;
B) CYIIECTBYET IpsiMasi, KOTOpas repecekaeT napadoiy B 0OHOH TOUKE;

=1 , TO Al(a O) A2 (— a,O) — BEPIIVHBI TUNIEPOOITBI;
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

I') 9KCHEHTPUCHTET JJUTUIca OoubIie 1.

2
7. JluHMs BTOPOTO MOPsiAKA 3a/1aHa OOLIMM ypaBHEHUEM, A= 11099 — A1 . YcTaHOBUTE COOTBETCTBHUE:

1) A=0 a) OTHOCHTEJIFHO KPUBOU HE CYLIECTBYET ACUMIITOTHIECKUAX HAMIPABICHUI
2) A>0 b) CYIIECTBYET JIBa ACUMIITOTHYECKUX HAIPaBICHUS
3) A<0 c) JIMHHS KIMEET OJTHO ACHMITTOTHYECKOE HAaMpaBJICHHE
d)  moboe HampaBieHue OyIET ACHMITTOTHYCCKUAM
2 2
Xy
8. YpaBHeHHMe KacaTebHOI K oumncy —— T —— = 1 B TOUKE (3,0) MeEET BUJ:
9 25
2 2

Xy
a) —_— T - =41;

9 25

X
6) —+ Y_ 1;

3 5

X
B) —= l;

3
T) X =1.

5

9. YpaBHeHHe qHaMeTpa KPUBOii X2 — 2xy—|—4y2 —b6X+ 2y—7 =0 COTIPSHKEHHOTO 0ch OX UMEET BUL:
a) X—y—-3=0; 6) Y—3+x=0;
B) 2X+6=2y; n 3-y=ux.

10. YcranoBute B3aUMHO—OJHO3HAYHOC COOTBCTCTBUC MCIKAY TOYKAMU OTHOCHUTCIIBHO J3JIJIUIICA, 3aJAHHOTO YPAaBHCHHUCM

2 2
X
T A

15 9

1. TNpHHAAICKUT ILTUIICY a) M (0 3)
2. TEeXKUT BHYTPH ’
3. JCKHUT BHE 6) M(B’S)

B) M(\/g,4)
r) M(— 3,1)
n) M(_ 112)

X2 y2 9

11. YkaxuTe BEpHBIC YTBEPKICHHS ISl KPUBOM, 3aJaHHON ypaBHEHUEM 5 b—2 =
a

a) 9To rumepOoa ¢ JeHCTBUTENBHOH ochio OX;
0) ¢Qoxychl KpUBOI UIMEIOT KOOPIUHATHI Fl (C,O), FZ (— C,O);

B) KpuBas nepecekaer ock Oy;

I) 3TO MHHUMBIH SILIHIIC.

12. YxaxxnTe BepHBIC YTBEPIKICHHS:

a) ecM JMHUSA UMEeT LEHTPHI, TO KKIBIN [EHTP NPUHAICKUT KaKIOMY AUaMETPY;
0) y mapaboJibl BCe TUAMETPhI MapalieNIbHBI;

B) mapa0ojia HE IMEeeT LIEHTPa;

I') CYIIECTBYET Mapa MepeceKaromuxcs AMaMeTPOB MapadoIsl.

13. KaHoHHYECKOE ypaBHEHHUE YIUIUICA IPU £ = ——, & = 3 HMEET BHLL:

2 2
a) X__|_y_:1.
6 9
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X2 y2
6~ — o =L
6 9
2 2
X
B) — T y— = —l;
9 6
2 2
X
r) —_— + y_ = 1
9 ©6
14. KanoHn4eckoe ypaBHEHHE THIIEPOOIIBI, TPOXOASAIICH Yepe3 TOUKY M (— 5,3) v umeommeii £ = /2 uMeer BUIL:
a) X2 + y2 =16

5 X2 +16y% =1,

B) X2 —y2 =16;
X2 y2
r) — - <

16 16

15. Dnnunc MoxeT OBbITh 3371aH YPaBHCHUSIMH:
o X2 -17y% =17,
5 OX° + 25y2 =1

2 2
W
16. BriOpatb BepHbIe YTBEP)KICHUS ISl TUIIEPOOJIbI, 33/IaHHOH ypaBHEHUEM 5 5 =1.
a) rumepOoJia He MPOXOIUT Yepe3 Hayaao KAHOHUYECKOH CUCTEMbI KOOPIUHAT;
6) rumepOoJyia He CHMMETPHUYHA OTHOCUTEIIFHO Havasla KOOPIUHAT;

B) BCPUIINHBI FI/IHGPGOHH CUMMCTPUYIHBI OTHOCUTCJIIBHO OCHU Oy )

I') eciH IpsMas IMeeT ¢ THIepOoJIoi 00IIue TOUKH, TO UX POBHO JIBE.
17. BepHo 1u, 4T0:

a) mapabomna y = X2 +1 wmeer BEPIINHY B TOUKE (0,1) ;

1

2
6) napaGona Y = 2X” umeer dokye B TouKe E,O ;

B) mapaboma X = y2 + 3 meer BEPIINHY B TOUYKE (0,3)

2
r) mapaGoma X :16y UMeeT IupekTpucy X = 4.

2 2
X + y 1
18. MupexTpuce sumunca — _ T+ — 1 UMEIOT ypaBHEHHUS:
36 20
a) X ==+6;
6) X==1+20;
B) X ==+9;
r) Xx==4.
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2 2
XYy
19. Ha snurnce + = 1yKaSaTL BCC TOYKH, OTCTOAIIUC HA IIATh CAUHUIL OT Maioi ocu. Mx KOOpAUHATLI paABHBI:

30 24

5,2
5,2

n (5.2),(=5,2),(-5,-2). (5-2).
X2 y2
20. BeiOpaTh ypaBHEHUS MPSIMBIX, KACAIOIINXCS SJUTUIICA +—=
5
a) x+2J§y—5J§=O; B) ¥x+%:l;
6 V5+10y—25=0. 1 x+2y—-9=0.
2 2

Xy

21. Yka3aTb BepHbIC YTBEP)KACHUS ISl THIIEPOOIIBI =

16 9

a) (QOKyCHI TUIICpOOIIEI JISKAT HA OCH Oy ;

0) oxuH u3 POKyCOB rUMIEPOOITBI IMEET KOOPAUHATHI F (16,0),

5

B) OKCIIEHTPHCHUTET TUIEPOOIBI paBeH — ;

5

r) ypaBHEHHsS TUPEKTPUC UMEIOT Buag X = ——

16
2
22. inst napaGonel Y = 12x - 24 OTIPEICTTNTh HCTHHHOCTD CIIEIYIOIINX yTBEPKICHNH:

a) TOdKa (O, NV 24 ) — BEpIINHA MapadoIkL;

0) ¢doxyc mapabonbl UMeeT KOOPIUHATHI F (0,3),

B) (oxaJbHBIN MapameTp napaboJibl paBeH 6;
r) mpsMmas X = 2 HMeET OJHY OOIIYI0 TOUKY ¢ IapaboIIoii.

2
23. Yka3aTs ypaBHEHUS KacaTeNbHBIX K MmapadoJe y =16X.

) 3y=8(x+J§); 8 4y=5(x+1);
6) 8Xx—4y+8=0; n X—05y+1=0.

X2 y2 X2 y2
24. Jlans! ypaBHeHus runepoonsl —— — ——— =l uommnca — - T T = 1
25 144 169 144
BepHo 1y, uToO:
a) uX (OKYyCHI COBIIAJIAIOT;
0) BepIIMHBI FUIEPOOIIBI SBISIOTCA (POKYyCaMH DILIUIICA;
B) runep6oa IpoxXoauT yepe3 GOKyCH JUIUIICA;
I') TPOW3BEJCHHE IKCIICHTPUCUTETOB PaBHO 1.

KpI/ITGpI/II/I OLICHUBaHMs TCCTA. Kaxc,umﬁ BCpHHﬁ OTBET OLICHUBACTCA B 1 6amn. Tect cuurtaercs BBIIIOJIHCHHBIM, €CJIN
MOJIYYCHO KaK MUHUMYM 18 BEPHBIX OTBCTOB.

VK-1.2. Haxomur, KpUTHYECKH aHAIM3UPYET M BBHIOMpaeT HMH(GOPMALMIO, HEOOXOJUMYIO MJsl pEIICHHS
MOCTaBJIEHHOM 3a1a4H.

IIpoBepsiemsrii (vie) pe3ynbTaT (bI) O0yIEeHHUS:

YMeeT: IpUMEHSTh TeOPETHIECKHE 3HAHNS IIPU PEIIeHUH TeOMETPHIECKUX 3aad.

YK-1.3. PaccmarpuBaeT pa3nuyHbIe BapHAaHTHI PEIICHHUS 3a/1a41, OICHUBAET UX NMPEHMYIIECTBA U PUCKH.

IIpoBepsiemsrii (ple) pe3ynbTaT (bI) O0yUEeHHUS:
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YMeer: pemaTh TeOMETPHUYCCKUE 3aa4l U3YUYCHHBIX Pa3/ICIOB HECKOJIBKIMH CIIOCO0aMU M METOJIAMU U BEIOUPATH
13 HUX HanOoJlee 1esieco00pa3HbIH.

Tun (popma) 3amanus: 3aaadu

KonTponbaas padota «KpuBbIe BTOPOTO MOPSIKAY»

1. B 3amauax 1, 2, 4, 5, 6 onpenennure THIT KPUBOW 0 3aJJaHHOMY YPaBHEHHIO, MPUBEANTE K KAHOHUICCKOMY
BHAY W TIOCTPOITe KpWBYIO, HAlAWTE KOOPAWMHATHI (OKycoB. [y »simrica M THNEpOOIBl ONPENeNnTe IKCICHTPUCHUTET,
COCTaBBTEC yPABHEHWS ACHMITOT IS THIEpPOOINBI; A Mapadoibl HaWAWTE 3HAYCHHE IapaMeTpa, COCTAaBBTEC ypaBHECHHE
JIUPEKTPUCHI.

2. B 3anmaue 5 npuBeauTe ypaBHEHHE K KAHOHMYCCKOMY BUIY M MMOCTPONTE KPHUBYIO.

3. B 3amaue 7 coctaBbTe ypaBHCHUE KPUBOW MO 3aJAHHOMY UCPTEKY.

Bapuanr 1
1y 4x% +y® —8x+2y+1=0;

2 9x% —4y? + 36X+ 24y —36=0;
3) 24x° +12y? — 24X +12y —63=0;
5 Y2 —8x+6y+17=0.

5) \/Bx =35 +3,/9+ 2y — y2;

6) X° +4y% +10x — 24y +61=0:

7)

Bapuant 2

X2 +9y% —2x+18y +1=0;

2 144x% — 225y% — 288x + 900y —1156 =0
3) 50X — 25y° + 20X + 30y + 93=0.

s 10x? —20x—y+7=0.

5) V2x =442 +3,/25-10y — y2 ;

6) 8X° —4y? —8x+12y —7=0.

3 cemectp
IIpoBepsieMblif UHIUKATOP JOCTHKEHHSI KOMIETEHIIMH:
VK-1.1. Ananusupyer 3afauy, BbIIENss dTalbl €€ PELICHNUs, 1EICTBUS M0 PELICHUIO 3a1a4Ht.
IIpoBepsiemsrii (vie) pe3ynbTaT (bI) O0yIEeHHUS:
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3HaeT: OMpeJeNiCHUS U TCOPEMbl U3y4acMbIX Pa3/ICiOB Te€OMETPHH (aHAUTHYCCKAs TCOMETPHUS Ha IJIOCKOCTH U B
MPOCTPAHCTBE, NpPeoOpa3oBaHMsl IUIOCKOCTH W MPOCTPAHCTBA; TI'€OMETPUYECKHE IIOCTPOCHHS Ha IUIOCKOCTH; METOJbI
n300paKeHMit), HEOOXOAMMBIE JJIs PEIISHUS JTAHHOH 3a/1a4u;

YMeeT: coCTaBIsITh CXeMy PELICHHs 33/1a4i Ha OCHOBE €€ aHAIIN3a.

Tum (popma) 3agaHus: TEOPETHICCKHIE BOTIPOCHI
Bomnpocsl, peKOMEHIOBaHHBIE K 3a4ETY

1. TlonsTue mpeoOpa3oBaHus IUIOCKOCTH (pocTpaHcTBa). [Ipumepsl npeodpasoBanuii. [Ipeodpazosanust 1 wmu 2
pona. Komnosuumm npeodpazoBanuii. Kinaccudukanuonnas cxema n3y4eHHbIX IpeoOpa3oBaHuil.

2. TlapannenbHbIH MEpEeHOC HA IUIOCKOCTH (B MPOCTPAHCTBE): ONpeJelieHue, 3a/JaHue, CBOICTBa, MOCTPOCHUE
COOTBETCTBYIOIIUX AJIEMEHTOB.

3. llenTpanbHasi cMMMETpHUsl Ha IUIOCKOCTH (B IPOCTPAHCTBE): ONpEeAEeHNe, 3aJlaHne, CBOWCTBA, MMOCTPOCHHE
COOTBETCTBYIOIINX AJIEMEHTOB.

4. TloBOpOT BOKpYr TOYKM Ha 3aJaHHBIM yroJ Ha IJIOCKOCTH: OMNpEAEICHHE, 3aJaHHE, CBOWCTBA, IOCTPOCHHUE
COOTBETCTBYIOIINX JJIEMEHTOB.

5. TloBOpOT BOKpYT MpsAMOM Ha 3aJaHHBIN YTOJI B MIPOCTPAHCTBE: ONpEACIICHNE, 3aJaHNe, CBOMCTBA, TOCTPOCHHE
COOTBETCTBYIOIINX AJIEMEHTOB.

6.  OceBast CHMMETpHSL: OIIPEAEICHHE, 3aJaHNE, CBONHCTBA, TOCTPOECHHE COOTBETCTBYIOIINX 3JIEMEHTOB.

7.  3epkanbHas CUMMETPHS: OIIpEAEIeHIe, 3aJaHne, CBONCTBA, TOCTPOSHHE COOTBETCTBYOIIMX JJIEMEHTOB.

8.  Cxonp3smas CHMMETPHS Ha INIOCKOCTH U B IPOCTPAHCTBE.

9. BuHTOBOE ABMKEHHE, 3ePKAILHBIA IOBOPOT, aHTHUIIPH3MBI.

10. /[IBwkeHus Ha IUIOCKOCTH: ONpE/IeNICHHE, TeopeMa O 3aaHiH JABMKEHHS Ha IIOCKOCTH, CBOIMCTBA JIBH)KEHHH.

11. Knaccuduxanys asmwkeHui Ha miockocty (Teopema Illans). Kinaccupukaums 1BuxeHHH B IPOCTPAHCTBE.

12. ]JIBwkeHuss B TNPOCTPAHCTBE: OIPEJEIICHUE, TeopeMa O 3aJaHWU JBH)KEHHsS B MPOCTPAHCTBE, CBOWCTBa
JIBUKEHUH.

13. TlossaTHe rpynmsl mpeoOpa3oBaHWH, MOATPYMIEI MpeoOpa3oBaHuil. J[0Ka3aTh, YTO MHOXKECTBO IBIKCHHH ¢
3aJ]aHHOI Ha HEM oleparueil KOMIO3UIUK 00pa3yeT rpymniy. [IpuBecTn npuMeps! €€ NOATPYIII.

14. TlomoOwe Ha IIOCKOCTH: ONpEeNCHNE, TeopeMa O MPEACTABICHNH TOJ00MS KaKk KOMIIO3UIMN TOMOTETHH U
JIBIDKCHUS, CBOMCTBA 1Mo00us. ['pynmna nmogobwuit Ha MIOCKOCTH.

15. Tomortetusst Ha TIUIOCKOCTH (B MPOCTPAHCTBE): ONpENEICHHWE, 3aJaHHe, CBOMCTBA, IOCTPOCHHE
COOTBETCTBYIOIUX AJICMEHTOB.

Kpurepuu onieHuBaHus OTBETA:

15 GammoB — OTBET, MMOKA3bIBAIOUIMN 3HAHWE OINpEETCHUH, TeopeM, (HOpMyJ H3yyaeMoi NpeaMeTHOW obnacTw,
OTJIMYaeTCs TIyOMHOMW M TOJHOTOW PACKPBITHS TEMBI; BJIaJCHUE TEPMHHOJOIMYECKUM amlapaTtoM; YMEHHE OOBSCHSITH
CYIIHOCTh IPOLIECCOB, ENaTh BHIBOABL, CBOOOJHOE BIIAJCHHE MOHOJIOTHIECKONH PEUb0, IOTHYHOCTh U MOCIIEI0BATEILHOCTh
OTBETA.

10 6amnoB — oTBeT, OOHAPYKUBAIOMINK 3HAHHS OIPENEICHUH, TeopeM, (GOpMyIl U3ydaeMOi MpeaIMeTHON 001acTH,
OTJIIMYaeTcs TIyOMHOH M TOJHOTOW PACKPBITHS TEMBI; BIAJICHUE TEPMHHOJOIMYECKHM amlapaToM; YMEHHE OOBSCHSITH
CYIIHOCTh TPOIECCOB, JeNaTh BBIBOABI M 0000IIEHHS, IaBaThb apryMEHTHPOBAHHBIC OTBETHI, NPHUBOAWUTH IPHMEPHI;
CBOOOIHOE BIIaJIEHWE MOHOJIOTHYECKOH pedblo, JIOTMYHOCTh M IOCIIEJOBATEIbHOCTh OTBETAa, HO B OTBETE JIOMYIICHBI
HETOYHOCTH.

5 OajuloB — OTBET, CBUICTEIBLCTBYIOIIMH B OCHOBHOM O 3HAHUM OIpPEACNICHUH, TeopeM, (GOpMyn u3ydaeMou
MIPEeIMETHOW 00J7acTH, OTIMYAIOIIUIICS HEJOCTATOYHOM TITyOMHOW M TOJHOTOW PACKpPBITHSA TEMBl; 3HAaHHEM OCHOBHBIX
BONPOCOB TeopHHu; cjiabo Cc(HOPMUPOBAHHBIMM HAaBBIKAMU aHAJIM3a IPOIECCOB, HEJOCTAaTOYHBIM YMEHHEM J1aBaTh
apryMeHTHPOBAaHHBIC OTBETHI M NPUBOJIUTH MPHUMEPHI; HEAOCTATOYHO CBOOOJHBIM BIIaJICHHEM MOHOJIOTHUECKOW peyblo,
JIOTUYHOCTBIO U MOCIIEJ0BATEIbHOCTBIO OTBETA; AOIYCKAETCs HECKOJIBKO OMIMOOK B COJIEPKaHUU OTBETA.

0 OayuoB — OIEHWBAETCS OTBET, OOHAPYKMBAIOUIMK HE3HAHHE ONpeNeNICHUH, TeopeM, (OpMyld H3ydaeMoi
IIPEAMETHOW 00JIacTH, OTIMYAIONIMICS HETJyOOKMM pacKpBITHEM TEMbl; HE3HaHHWEM OCHOBHBIX BOIPOCOB TEOPHH,
Hec()OPMHUPOBAaHHBIMM HaBBIKAMM aHAJIM3a NPOLECCOB; HEYMEHHWEM JaBaThb apryMEHTHPOBAaHHBIE OTBETHI, CJIA0OBIM
BJIaZICHUEM MOHOJIOTHYECKOI peubio, OTCYTCTBHEM JIOTHYHOCTH M MOCIIE0BATEIILHOCTH; IOMYCKAIOTCS CEPhE3HbIE OIINOKH B
COJIEpKaHNUU OTBETA.

[IpoBepsieMbIif HHANKATOP JOCTIKEHHUS KOMIIETECHITHH:

VYK-1.1. Aranmsupyer 3aaqy, BBIACTS STkl €€ PEIIeHuUs, JSHCTBUS 110 PEIICHHIO 3a/1a9H.

IIpoBepsiemsrii (pi€) pe3ynbTaT (bI) O0yIEeHHUS:

3HaeT: ompeneNeHus U TEOPEMBI U3y4aeMbIX Pa3/IeioB T€OMETPHH (aHAJUTHIECKas FeOMETPHs Ha IUIOCKOCTH H B
MIPOCTPAHCTBE; TNPEeoOpa3oBaHMs IIOCKOCTH M IPOCTPAHCTBA; T'€OMETPHUYECKHE IOCTPOCHHS Ha IUIOCKOCTH; METOJBI
n300paxeHnit), HeoOXOIUMBbIE IJIs peLIeHHs TaHHOH 3a1a4H;

VYMeeT: COCTaBIATh CXEMY PEILIEHHs 33Ja4l Ha OCHOBE €€ aHAIN3A.

VK-1.2. Haxomur, KpUTHYECKH aHAJIM3UPYeT M BBIOMpaeT HH(OpMaLUio, HEOOXOIUMYIO ISl pEIICHHS
MIOCTABJIEHHOH 3a1a4H.

ITpoBepsiemslii (bIe) pe3ynbTaT (bI) 00yUEeHUS:

YMeeT: MpUMEHATh TEOPETHIECKNE 3HAHHS TIPH PELIEHUH T€OMETPHYECKUX 33/1a4.
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Tun (opma) 3amanus: Tect

Tect «/IBHKEHHS TIIIOCKOCTI

1. YetsipéxyronsHuk ABCD npu HEKOTOPOM JBHKEHUU NEPEXOJUT B UETHIPEXYTONBHUK AlBlcl D1 .

C D C D, C D B,
) — 5 . c
B B, .
A Ay A Ay D;
C D
8 ¢
A
C) m
Ay
By
\Dy

VYKaKuTe BEepHbIC YTBEPKICHUS:

1) (a) — mapamenbHEIH IepeHoc;

2) (b) — ckonb3sIIas cCUMMETPHUS;

3) (¢) — oceBast cumMmmeTpus

4) BepHo 1) u 2).

2. Cpenu npuBeAEHHBIX IPe0Opa30BaHUil yKa3aTh JBIKEHNUS, COXPAHSIOINE OPUSHTALIUIO TUIOCKOCTH:
a) 15x, =3x+5y +30, 2y, = Xx+2y —12;

0) 3x, =x—3y+5, 3y, =2x+3y —15;

B) X, =Xy Y, =Y

r) 2x,=6x—2y+5, 3y, =—6x+3y—-15.

3. YkaxuTe BepHOE BbICKa3bIBaHUE. [IHBapHaHTHBIX TOUEK HE UMEET:
a) moBoporHayron & , a« #0, o = *r

0) mapaJuTeNIbHEIHN MepPeHoC;

B) OceBasi CHMMETpPHS;

T') CKOJIB34I11asi CHMMETPHSI.

4. Tlosopor 3anan Gopmynamu: 5x, =3x —4y +5, 5y, = 4x +3y —10-
LlenTp moBOPOT MMEET KOOPAUHATHI

a) (1,—2);

6) (—1,2);

B) (- 5,10);

r) (5,-10)-

5
5. CKoJIb3silIast CHMMETpHS 3a/1aHa ochio | 1 X +5 =0 u BekTopom a(0,2).

IpooGpas TOUKH A(— 8,3) UMEET KOOPIMHATHI

a) (—2,5);

0) (6,—1);

B) (—21);

r) (—7,3)-

6. Ilpsmas 3azaHa ypaBHEHHEM — 5x 4+ 6y +3—0. Bbibepute M3 IpPeUIOKEHHBIX HWKE ypaBHEHHE JIMHHH,

CUMMETPUYHOM TaHHOU NPSIMON OTHOCUTEIBLHO OCH Ox :
a) —5x+6y+3=0;
0) bx+6y—-3=0;
B) bx+6y+3=0;
r) 5x—-6y+3=0.
7. VKaxXuTe, CKOJBKO IIECHTPOB CHMMETPHH MOXET UMETh IIPOM3BOJIbHAS OrpaHHUYCHHAs QUrypa
a) He IMEEeT IEHTPOB CUMMETPHH;
0) ouH;
B) 1IBa;
') 0ECKOHEYHOE MHOYKECTRBO.
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8. Touka O sBsieTcs TouKoil mepecedenns auaroHaseii pomba. Ilpu moBopore Ha Kaxoii yrom Bokpyr toukn O pom6
Hepexoaur B ceds?

a) 45°

6) 90°;

5) 180°;

ry 270°.

9. Touka A NPUHAATIEKHUT NpAMoit Y = 4X + 9, Touka B NIPUHAIKUT napabode y= X2 —5X _1. Bribepure mapst
TOYEK, CHMMETPHUYHBIX OTHOCUTEIIBPHO Ha4Yajla KOOpAWHAT:

a) A(L5) n B(—1,-5);

6) A(-1,5) n B(L-5);

B) A(—8,—23) u B(8,23);

r) A(—8,23) u B(8,—23).

10. Ha croponax napamienorpamma ABCD mocrpoenst Bre ero pasrocropornue tpeyromsunkn ABM , BCN , CDP |
ADQ . Yersipéxyromsank MNPQ sBisiercs:

a) IPOM3BOJILHBIM YeTHIPEXYTOJIBHIKOM;
0) Tpaneuueii;

B) paBHOOOKOH Tparemnuei;

I') IapauieIorpaMMOM.

11. Vkaxure JBUKEHUS IEPBOTO POAA:
N
a) napajleNbHbIH IEPEHOC HA BEKTOP P ;

0) oceBasi CHMMETpHS;

B) mooporHayron O , a #0, a # 1 ;

T') CKOJIB34I11as CHMMETPHSI.

12. bornee AByX WHBapUaHTHBIX MPSMBIX UMEET:
a) IIeHTpaJibHasi CHMMETPUS;

0) TOXIIECTBEHHOE PeoOPa30BaHUE;

B) CKOJIB3SIAs CHMMETPHS;
N
T') mapaJueIbHBIA IepeHoC Ha BEKTOP | .

1 B 1 V3 1 V3

13. TIpeoGpasoBanne HEKOTOPOIi IIIOCKOCTH 3a1aHO GOPMyIaMH X, = 5 X+—y+=, Yi=———X+-Y+— . Omm

2 2 2 2 2

mpeoOpa3oBaHUEM SBISIETCS:
a) oceBast CHMMETPHS;
- -
0) mapaenbHbIH mepeHoc Ha Bektop P = 0.
B) TIOBOPOT;
T') TOXICCTBCHHOE MTpeoOpa3oBaHue.
14. B pe3ynpTare 0CEeBON CHMMETPUH MPsIMast MEPEXOANT B ...
a) MapajuIeNbHyI0 el PSAMYIO;
0) mapy nepeceKaroIuxcst MpsIMBbIX;
B) NEPECEKAIOIIYI0 €€ MPSAMYIO;
T) B ce0sl.
15. Vkaxure BepHbl€ BbICKa3bIBAaHUSI:
a) IapajuIeJIorpaMM He UMEET Oceil CHMMETPHH;
6) poMO UMEET TOJIBKO OAHY OCh CUMMETPHH;
B) IPSIMOYTOJIbHUK UMEET JIBE OCH CUMMETPHH;
I') KBaJIpaT UMEET YEThIPE OCH CUMMETPHH.
16. bonee AByX LIEHTPOB CUMMETPHUU UMEET:
a) mpsimMas;
0) OTpe3oK;
B) JIy4;
T) moJioca.
17. Ilpn moBopoTe HA KaKo# yroi BOKPYT TOUYKH NepecedeH s AnaroHalieii KBaapar IepexoauT B ceos?
a) 45°;
6) 90°;
5) 180°:
r) 210°.
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5
18. Pasnocroponnmii Tpeyromsank ABC  co cropomoit 2 MOJBEpraeTcs MapajulebHOMy nepeHocy Ha Bektop — AC .

Tor,ua iomaab (1)I/Il"ypbl Fl — OepeceUCHUs UCXOAHOTO U MOJTYUCHHOTO TPCYT'OJIbHUKOB paBHA:

19. lana Tpamnenus ABCD, AB=CD =8 , 00JIBIIIEE OCHOBAHHE AD =20, /BAD =60°. Jmuna BC paBHa:
a) 10

6)12;

B) 14.

r) 16.

20. K n1BmxeHUSIM IIOCKOCTH OTHOCATCS:

a) mapaJuIeNbHBINA IepeHoc;

0) TOMOTETHS;

B) TOXKJIECTBEHHOE TIPEOOpa3OBaHHE;

r) adppuHHOE ITPeoOpa3oBaHNE.

21. YKaxxute BEpHbIEC YTBEPKACHHUS:

a) CyIECTBYET ABIKEHHE, HE COXPAHSIOIIee IIPOCTOE OTHOIICHHE TPEX TOUYEK MPIMO;
0) IBIKCHHE TIEPEBOJUT PABHOCTOPOHHUH TPEYTOJEHUK B PABHOCTOPOHHHIA TPEYTOIBHUK;
B) IBIKCHUE TTEPEBOINT CEPEANHY OTpPe3Ka B CEpPeIUHY 00pa3a 3TOTO OTpe3Ka;

T') IBU)KEHHE COXPaHsET BEJIMYUHY YyIiia.

22. YxaxxuTe BEepHbIEe YTBEPKACHUS:

a) newxkenue |l poga coxpaHseT OpHEeHTAIUIO TIOCKOCTH;

0) cylIecTBYET IBHKEHUE, MEHSIOIEe OPUEHTAIHIO TIOCKOCTH;

B) JIt000E IBUKCHUE MOXKET COXPAHUTh, THOO MEHSITh OPUCHTAIUIO TJIOCKOCTH;

I') CKOJIB3SII1Iasi CHMMETPHSI HE MEHSIET OPUECHTALIUIO TUIOCKOCTH.

23. K n1BmXeHUsIM, UMEIOIINM €IUHCTBEHHYIO TOUKY, OTHOCSTCS:

a) noBoporHa yron @, ¢ =0, ¢ # 17 ;

0) mapaJuTeNIBHEIHN IepeHoC;

B) IIGHTpaIbHASI CHMMETPHS;

T') oceBasi CHMMETPHSI.

24. K nemwxkenusMm |l pona otHOCSTCS:

a) IIEHTpallbHAsI CHMMETPHS,

0) CKOMB3SIIasi CHMMETPUS;

B) KOMITO3HIIMS TIOBOPOTA U MTAPaJLIEIbHOT0 EPEHOCa;

I') KOMIO3HUIIMS IBYX OCEBBIX CHMMETPHIA.

25. VI3 npuBeaEHHBIX GOopMYJ BEIOEpHTE T€, KOTOPBIE SIBIISIOTCS aHATUTHYECKUM BBIPAXKEHHEM JIBHIKEHHMSI:
a) X'=3y-1, y =x;

6) 5x' =3X, By’ =—4x;

B) X' =x—y+1, y =x+22;

r) 2x':\/§—y+l, 2y’:x+x/§y.

26 YcTaHOBUTE COOTBETCTBUE MEXIY BUAAMU IBUXKCHUA U €T0 aHAJIUTUYCCKHUM BBIPDAKCHUCM

1) ToxaecTBEHHOE MPeoOpPa3OBaHKE; a) X, =—X+2,y, =—y+6;

3 et e 9% =X+, Y, =y

4) moBoporT. B) 2Xl Z\/EX—\/Ey, 2y1 Z\/EX-I-\/Ey;
N X, =X, 2y, =2Y;
m X, =x—5,y, =y+19;
&) X =Y,y =X.

27. Cpeau nmpuBeAEHHBIX IPE0OPa30BaHNH YKaXKHUTE IBUKCHUS, H3MEHSIOIINE OPHEHTAINIO INIOCKOCTH:

a) X, =X, Y, =—Y,;
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0) X, =y+1, y, =x+1;
B) 4X, = X—4y+4, 4y, =—-3x—4y +80;
r) 5x, =3x—4y+6, 5y, =4x+3y+22.

a, b

28. Ykaxurte BepHOE yTBEpKIeHNne. MaTpuiia SIBIISETCSA OPTOTOHAJIBHOM, €CI1

a'2 2
o a +a; =1 bl+bl=1.
6) a,b, +a,b, =0;
B) OIIpEICIUTETh MATPHUIIHI paBeH 1;

T') BBIITOJTHSIOTCS a) U 0) OJHOBPEMEHHO.
29. YkaxXuTe aHATUTHICCKHUE BBIPAXKCHUSI MAaPaJUICIEHOTO MEPeHOca:

WX =X=1 .y =y+1;
0) X, =y+5,y, =x—-2;
B) X, =7X, Y, =7Y;

r) 2X, =x+\/§y+1, 2y, = 3%+ y+x/§.

Kpurepuu oneHnBaHus Tecra:
Kaxnp1ii BepHBIH 0TBET orleHHBaeTcd B 1 Oama. TecT cuuTaeTcs BBHIIOIHEHHBIM, €CIIU MOJYYeHO KaK MUHUMYM 22
BEPHBIX OTBETA.

VYK-1.2. HaxomnT, KpUTHYECKM aHAIM3UPYET M BBHIOMpaeT HWH(OPMALHUIO, HEOOXOAMMYIO [UIi pELICHUS
MIOCTABJICHHOH 3a1aH.

IIpoBepsiemsrii (pie) pe3ynbTaT (bI) OOYICHUS:

YMeeT: MIPUMEHATh TEOPETHIECKUE 3HAHNA TP PELICHNH TeOMETPHUYECKUX 3a/1a4.

YK-1.3. PaccmaTpuBaeT pa3iaudyHbIC BAPHAHTHI PELICHUS 3aa4H, OLICHUBAET UX MPEHMYIIECTBA U PHUCKH.

IIpoBepsemslii (bie) pe3ynbTat (k) 00yUeHHS:

YMeert: pemaTh reOMeTpUIecKUe 3a/1a4i U3yYSHHBIX Pa3AesioB HECKOJIBKUMH CIIOCO0aMU U METOJIAaMH M BBHIOUPAThH
13 HUX HauboJee 1es1eco00pas3HBbIiA.

Tun (popma) 3amanus: 3amauu

KonrponbHas pabora «I'eomeTprueckue npeodpa3oBaHus»
IIpumepHbIe BapuaHThI
Bapuant 1

1.  JlaH mpaBWIbHBIHA AABC . Haiimure o0pa3 ero npu S| , e I L CTOpPOHE TPEYIrOJIbHUKA U IIPOXOIUT Yepe3

cepenuHy apyroi ctoponsl. Iloctpoiite oObennnenne F, u nepecedenne F, mpooOpasa u 00pasa; HAUTH X MEPHMETP
IJI0Ia b, €CIIA AB = 1.

X=Y,

z=0.

3. Uepes LEHTp IPABHILHOIO TPEYTONbHUKA IPOBeeHbI aBe mpsamble nox yraom 060° mpyr k mapyry. Hokaxure,
YTO OTPE3KH ITHUX IMPSIMBIX, 3aKITIOYEHHBIC BHYTPH TPEYTOJIBFHIKA, PABHBI MEXTy COOOM.

4. ]lBa mpaBHUIBHBIX TETpajdApa HMEIOT OOIIyI0 BBICOTY. BeplinmHa OAHOTO M3 HHUX COBMNAJAET C IEHTPOM
OCHOBAHHS JAPYroro, ¥ HA0OOPOT; OOKOBBIE PEOPA OTHOTO MEepeceKaroT OOKOBBIC PEOpa APyroro.

a) Cuenaiite uyepTéx.

6) KakuMm nBMXEeHHEM MOXKET OBITh OIY4EH OJMH TeTpa3ip U3 APYyroro?

B) Kakoif MHOTOTpaHHUK MOJTYYHIICS B IEpPECEUEHUH TETPa3IpoB?

5. Bce Xopipl OKPY)XHOCTH, UMEIOIIHE OOIIMIA KOHEI, pa3/e/icHbl B PaBHBIX OTHOMICHHsIX. HailTu MHOKECTBO
TOYEK JCTICHUS.

6. Mseectrsr muans cropor AABC ; AB=5, CA=8, BC =9. Ha AB ssiGpana taxas touka K , uro
Z/KCA = ZABC . Haiimure cropoust AKBC .

o o] o
2. Haiitu popmyser mosopora Ha 60° oxono mpsvoit

BapuanT 2

1. Jlau xpyr ¢ uentpom B touke O un R =1. Mocrpoiire oGpas kpyra nmpu S rie A, B nexar na

AB?
OKPYKHOCTH; XOpAa AB crarusaer YTy B 60° . Haiiure o6benunenme F, n nepeceuenne F, nmpoobpasa m oOpasa, ux
TIepUMETp U ILIOMIA/b.

2. CocrasbTe dopmyibl, 3aatompe nosopot Ha yron 60° ¢ nenrpom S(1;,0). Haitnure o6pas npamoii Y = X
IIPH 3TOM [IOBOPOTE.
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3. I[OKa)KI/ITe, 4YTO C€CJIK IpsAMasd, Mmpoxoasuas 4€pe3 CEpCaAnHbI M n N OCHOBaHUU BC n AD Tpaneuuun

ABCD , oxunakoBo HakimoHeHa k €8 GOKOBBIM CTOPOHAM, TO TPATICIHS PABHOOOUHAS.
4. B mpaBuibHON TpeyronsHoi mpusme touka K — cepemmna Gokosoro pebpa, Touka O — uentp Goxosoii

TpaHH, TPOTHBOJEXKAIIEH 3ToMy pebpy. JloKaxkuTe, 4To Jr06as MIOCKOCTh, mpoxonsmas depes mpsamyio KO, nemur
IIPU3MY Ha JBE PABHOBEJIUKUE YACTH.

5. B tpanemun ABCD mnposenena npsmas napamtensuas BC (BC| |AD), KOTOpas MepeceKaeT GOKOBBIE

cropons! tpanewun B toukax M u N | a quaronam — B toukax P u Q . Hoxkaxute, uto MP = NQ.
6. Jlaubl Tpu npuoxkennbix Apyr k apyry ksagpara ABCD , DCEF | FEPQ. Jlokakute, uto cymma yrios
CAD , EAF PAQ pasna 90°.

Kputepun onieHuBaHNUSI WHAWBHIYAILHOTO 33 JaHHUS.
Kaxnoe 3amanne oueHmBaercs B 3 6ayma. HIuBUAyansHOE 3aJaHUE CUUTACTCS BBIIIOIHEHHBIM, €CIH PEIICHBI 6
3a7a4.

4 cemecTp

IIpoBepsieMblif HHAUKATOP JOCTHKEHHUSI KOMIIETEHIINU:

VK-1.1. AHanu3upyeT 3aady, BBLAEISIS ITAMbl €€ pelleHus, JeHCTBUS 110 PEIICHUIO 3aJauu.

[IpoBepsiemslii (bIe) pe3ynbTaT (bI) 00yUYECHUS:

3HaeT: ONpEeAEICHUsI U TEOPEMBI M3Y4aeMbIX Pa3feioB I€OMETPHHN (aHATUTHYECKas F€OMETPHUs Ha IUIOCKOCTH H B
MIPOCTPAHCTBE; MNPEoOpa3OBaHMs IUIOCKOCTH W MPOCTPAHCTBA; TI'€OMETPHUYECKHE ITOCTPOCHHS Ha IUIOCKOCTH; METOJBI
n300pakeHNnH ), HeOOXOIUMBbIE AJIS PELICHHS TaHHOH 3a1adm;

YMeeT: coCTaBIsITh CXEMY PELICHHS 331a4l Ha OCHOBE €€ aHaIn3a.

Tum (popma) 3agaHUS: TEOPETHICCKIE BOTIPOCHI
Bomnpocsl, pekoMeH10BaHHbIE K 3a4€TY

1. OO6ue akCHOMBI KOHCTPYKTUBHON TeoMeTpUu. IHCTpyMEHTHI T€OMETPUIECKUX ITOCTPOeHH. 3a1aya Ha
MOCTpOCHHE. DIIeMEHTapHbIe TeOMETPHUYCCKIE 3a]jaul Ha OCTpoeHne. MeToAuKa pelIeHns: TeOMEeTpUIEeCKOH 3a1auu Ha
noctpoeHue. [IpuMepsl perieHus reoMeTpu4eckrx 3aad Ha IOCTPOSHHE

2. Tlonsarue o reoMeTpuueckoM Mecte Todek. O030p MpOCTEHIINX reOMETPUIECKUX MecT. Peenue 3a1a4 Ha
MOCTPOEHHE METOIOM FE€OMETPHUUECKUX MECT

3. Mapamnensusiii neperoc. OceBas cummerpus. LlearpansHas cummertpus. [loBopot

4.  Omnpenenenne romoteTur. OCHOBHBIE CBOMCTBA TOMOTETHH. [locTpoeHre TOMOTETHYHBIX GUryp. Pemenne
3a71a4 Ha MOCTPOEHHUE METOAOM MOA00us

5. Omnpeznenenue nuusepcuu. IlocTpoeHne HHBEPCHBIX TOUEK. Pelenue 3a1a4 Ha MOCTPOSHHE METOZI0M HHBEPCHH.
3agaua AIOJUIOHUS

6. TlocraHoBKa 3aauk O MOCTPOEHHUHU OTpe3Ka, 3aaHHOro (hopmyiioi. [TocTpoeHre OTpe3KOB, 3aJaHHBIX
npocreiitnmu popmynamu. [loctpoenue KopHeil KBapaTHBIX ypaBHeHH. PerieHne 3a1au Ha IOCTPOSHUE METO/IOM
anrebpandeckoro aHanusa. [locTpoeHne TPUrOHOMETPHUECKUX BRIPAKEHHH

7.  CrpsimiieHHE OKPY)KHOCTH U KBaJpaTypa Kpyra. 3ajada yJBoeHus Kyoa. 3ajiaua o TPUCEKIUH yria.
ITocTpoeHne mpaBWIBHBIX MHOTOYTOJIEHUKOB

Kpurepun oneHuBaHus OTBETA!

15 GanmoB — OTBET, MOKA3BIBAIONINK 3HAHUE OMpEHCICHHN, TeopeM, (OpMYyNI U3ydaeMOH NHpEeIMETHOH OO0JIacTH,
OTJIINYaeTcs TIyOMHOH M TOJHOTOW PACKpBITHA TEMBI; BJIAJCHHE TEPMHHOJIOTMYECKHM allapaToM; YMEHHE OOBICHATH
CYIIHOCTH IPOLIECCOB, JeNaTh BBIBOABL; CBOOOJHOE BIIJIEHHE MOHOJIOTHYECKON Peublo, IOTHYHOCTh M MOCIIEI0BATEILHOCTh
OTBeTA.

10 GayutoB — OTBET, OOHAPY)KMBAIOLIMIA 3HAHUS ONPEJeNIeHNH, TeopeM, GOpMysT U3ydaeMoil NpeaMeTHO# odJacTy,
OTJINYACTCA FHy6HHOﬁ U TIOJIHOTOM PaCKpbhITUA TEMBI, BJIaJICHUC TCPMHUHOJOTMYCCKHUM armnaparoM; YMEHUEC 00BACHATH
CYITHOCTh MPOIIECCOB, JE€JaTh BBIBOJIBI M OOOOIIEHUS, AaBaTh apryMEHTHPOBAHHBIE OTBETHI, MPHUBOAUTH IPHUMEPEHI;
cBOOOIHOE BIAJEHUE MOHOJIOTHUECKOH peublo, JIOTHYHOCTb U IOCNEJ0BATENbHOCTh OTBETa, HO B OTBETE JAOIYIICHBI
HETOYHOCTH.

5 OayuToB — OTBET, CBUACTENBCTBYIONIMI B OCHOBHOM O 3HAaHUH OIpPENeNeHHH, TeopeMm, (GopMyn H3ydaeMou
NPeAMETHONW 00JIaCTH, OTIMYAIONIIMHCS HEZOCTATOYHOW TITyOWHON M IOJHOTOM PACKPBITHS TEMBI; 3HAHHEM OCHOBHBIX
BONPOCOB TeopHH; ciabo COHOPMUPOBAHHBIMM HaBbIKAMH aHaJlM3a IPOLECCOB, HEJOCTAaTOYHBIM YMEHHEM JlaBaTh
apryMEHTHPOBaHHBIE OTBETHl M NPHBOAWTH NPUMEPBI; HEJOCTATOYHO CBOOOAHBIM BIIaJICHUEM MOHOJIOTHYECKOH pedblo,
JIOTHYHOCTBIO U TIOCIIE0BATEIbHOCTBIO OTBETA; JIOIYCKAETCSI HECKOIBKO OMIMOOK B COAEP)KaHUHU OTBETA.

0 OayutoB — OlIEHWBAETCS OTBET, OOHAPYKMBAIOUIMH HE3HAHHE ONpeNeNICHUH, TeopeM, (OpMya H3ydaeMoOi
NpeAMETHOW 00JIacTH, OTJIMYAIOIIMICS HErNyOOKMM pacKpbITHEM TEMBI; HE3HAaHHEM OCHOBHBIX BOIIPOCOB TEOPHUH,
HeC(bOpMI/IpOBaHHBIMI/I HaBBIKaMW aHaJIn3a TMPOoHCCCOB;, HCYMCHUEM JaBaTb apryMEeHTHPOBAHHBIC OTBETHI, CJ1a0BIM
BJIaJICHIEM MOHOJIOTHYECKOW PEUBI0, OTCYTCTBHEM JIOTHYHOCTH M MTOCIIEI0BATENEHOCTH; OIMYCKAIOTCS CEPhE3HbBIC OIINOKH B
COJep)KaHUU OTBETA.
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VK-1.2. Haxomur, KpUTHYECKH aHAIM3UPYET M BBHIOMpaeT HHGOPMALMIO, HEOOXOOUMYIO MJsl pEIICHHS
MTOCTaBJICHHOM 3a1a4H.

IIpoBepsiemslii (bie) pe3yabTat (bI) OOydeHUS:

YMeeT: MPUMEHATh TEOPETHIECKUE 3HAHNUA TIPU PELICHNH T€OMETPHUIECKUX 3a/1a.

VK-1.3. PaccmaTpuBaeT pa3inyHble BApUAHThI PELICHUS 3a1a41, OLICHUBAET UX NIPEUMYILIECTBA U PUCKHU.

IIpoBepsiemsrii (pie) pe3ynbTaT (bI) O0yUCHHUS:

YMeerT: pemaTh reOMETpUIECKUE 3a/1a41 N3yYCHHBIX Pa3feioB HECKOJIBKUMH CIIOCO0aMU W METOJIaMH W BBIOMpATh
13 HUX Hanbouiee 1enecoo0pa3Hbli

Tun (hopma) 3ananus: 3anaun

KonrponbHas padora «I'eomeTprieckue NOCTPOSHHS Ha TIIOCKOCTH
[TpumepHbIe BapHaHTEI
Bapmuasnr 1
1.  Haiitu Touky, HAXOJANIYIOCS HA PACCTOSHUHU @ OT IPAMOii AB u Ha paccTosauu b o mpsamoii CD.
2. TlocTpouTh MPSAMOYTObHBIN TPEYTOMLHHUK 110 THIIOTEHY3€ H CYMME KaTeToB.

3. Jlan yron ABC u mpsamas |. Tapamtensno npsamoit | mposecTH mpsAMyio, Ha KOTOpoii cTopoHsl yrma ABC
BBICCKAIOT OTPE30K AAHHOM JJIUHBL.

4. Jlane! aBe Touku A M B, pacronoieHHbIE MO OHY CTOPOHY OT JaHHON mpsmMoii XY. PacrmonoxuTs Ha 3Toi
npsiMoit orpe3ok MN maHHO# mHHBI Tak, 9T006I ToMaHast AMNB Obl1a HAUMEHBIIECH JITHHEL.

5. Tlocrpouts 06passl JaHHOI MPAMO¥ U TAHHOH OKPY’KHOCTH TPU CHMMETPHH OTHOCHTENBHO JAHHOH TOYKH.

6. HOCTpOI/ITL TPCYTOJIbHUK 1O ABYM CTOpOHaM H 6HCCGKTpI/ICG, HpOBEL[eHHOﬁ n3 BCPUHIMHBI MCEHBLIICTO U3
JAAHHBIX YTJIOB.

7. HOCTpOI/ITB paBHOCTOpOHHI/If/i TPEYTOJIbHUK TaK, YTOOBI OJlHa €ro BEplIIrnHa HaXO0AWJIachb B ,Z[aHHOI>‘I TOYKE, a ABC
Apyrue ObLIH PACIIOJIOKCHBI Ha IBYX JTAaHHBIX IMIPAMBIX.

Bapmnanr 2

1. Haiftu TouKy, OTCTOSIIYIO OT JaHHOM TOUKU A Ha pacCTOsIHHUE, paBHOE a, ¥ OT JaHHOW TOYKHU B Ha
paccrosHue, paBHoe b.

2. TlocTpoHTh MPAMOYTONBHBIH TPEYrOMLHHUK 110 THIIOTEHY3€ H Pa3HOCTH KATETOB.

3. TocTpouts XOpiy AaHHOM OKPYKHOCTH, PABHYIO H Napauie/bHYIO TaHHOMY OTPE3KY.

4. Jlansl gBe okpyxkHOCTH U nipsMas |. TIocTpouTh paBHOCTOPOHHMIT TPEYTONBLHHUK TaK, YTOOBI JBE €r0 BEPIIMHBI
HaXOIUIIMCh COOTBETCTBEHHO HA OKPYXKHOCTSIX, a BBICOTA, IIPOBECHHAS Yepe3 TPEThIO BEPILIHHY, JIe)Kaa Ha IpsMoH |.

5. Uepes Touky mepecedeHus ABYX OKPY/KHOCTEH MPOBECTH CEKYILYIO, ONPEIENSIONIY0 B 9THX OKPY)KHOCTSX
PaBHBIE XOPJIBI.

6. IocTpouTh TPEYrOJLHHUK MO JBYM YIJIaM U BBICOTE, POBEICHHON U3 BEPIIMHbI TPETHETO YIJIA.

7. TlocTpouTh PaBHOCTOPOHHHII TPEYroNbHHK Tak, YTOOBI OJIHA €r0 BEPIIMHA JeKada Ha JaHHOH OKPY/KHOCTH,
Jipyrasi — Ha JaHHOW MpPsIMOM, a TPEThsI — B JAHHOM TOUKe.

Kpurepun onenuBanus MHIMBHAYyalbHOTO 3anaHus. Kaxknoe 3amanne onenmBaercs B 3 Oaura. MHauBnayambHOE

3aJ1aHNe CUUTACTCS BBITIOJIHEHHBIM, €CIIM PEIIeHbI / 3a1ad.

4 cemectp

[IpoBepsieMblii UHANKATOP TOCTUKEHUS KOMIIETEHIIUU:

VK-1.1. Amanusupyer 3aaqy, BBIACTSS STAbl €€ PEHIeHuUs, JeHCTBUS 110 PEIIeHHUIO 3a/1a4H.

ITpoBepsemslii (bie) pe3ynbTar (b)) 0OyUeHHS:

3HaeT: ompeneNeHHs U TeOPeMBbl U3y4aeMbIX pa3/ielloB Te€OMEeTpHH (aHAJTUTHYEeCKas TeOMEeTpus Ha IJIOCKOCTH U B
MIPOCTPAHCTBE; MPeoOpa3oBaHMsA IIOCKOCTH M IPOCTPAHCTBA; TI'€OMETPHUECKHE IOCTPOCHHS Ha IUIOCKOCTH; METOJBI
n300pakeHnit), He0OOXOIUMBbIE AJIsl PELICHHs TaHHOH 3a1a4H;

YMeeT: coCTaBIsITh CXEMY PELISHHs 331a41 Ha OCHOBE €€ aHaln3a.

Tum (popma) 3agaHUS: TEOPETHICCKIE BOTIPOCH
Bormpockl, peKOMEHIOBaHHBIE K SK3aMEHY

1) Uro Ha3bIBaeTCs MapauIeIbHOM (OPTOrOHATBHOMN) MPOSKIINEeH TOYKH HIH QUTYPHI?

2) Uto Ha3bIBAaeTCS: a) TNIOCKOCTHIO N300pakeHHit; 0) OpUTHHAIOM; B) MPOEKIIMEH OpUTHHAIIA; T)
n3zo0pakeHneM?

3) Tlepeuncnuth OCHOBHEIE CBOMCTBA H300PAKEHHUS OTPEIKOB H IIPAMBIX.

4)  Yro na3piBaetcs ad)UHHBIM OTOOGPAKEHNEM OJIHOM TUIOCKOCTH Ha JIPYTYIO?

5) Kakwue ngBe ¢urypsl, gexaniue COOTBETCTBEHHO B IBYX IUIOCKOCTSIX, Ha3bIBAIOTCS a((MHHO SKBUBAJICHTHBIMHU?
6) Cdopmynuposath TeopeMy 0 3aaHHH adPHUHHOTO OTOOPAKEHHUS TIPH TIOMOIIH ABYX ad)(pHMHHBIX PETIEPOB.

7)  CdopMyuposaTh yTBepK/IeHHE 00 H300paKEHUH IIOCKUX (BHUTYP.

8) Kakas ¢urypa sBisercss n300pakeHHEeM: a) TPEYTOJIbHUKA; 0) YEeTHIPEXyTOJIbHUKA; B) TPANICIIHH; T)
mapajjiesiorpaMMa; 1) psIMOYTOJIbHUKA; €) KBaJIpaTa; 5k) poM0a; 3) OKpyKHOCTH?
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9) Kak u306pa3uTh: a) HEHTp OKPYKHOCTH; 6) IIEPIEHNKY/IAPHbIE THAMETPhI OKPYKHOCTH?

lO) Urto Ha3bpIBaeTCS MapayljIeIbHOM (OPTOTOHAILHOM) MTPOSKIINEH TOUKH W (PUTYPHI?

11) Yro HasbiBaeTcs: a) MIOCKOCTBIO H306PaKEHMIA; 6) OPUIHHAIOM; B) NPOEKIHeil OpUrHHANIa; T)
n3obpaxxeHnem?

12) Tepeuncnauts OCHOBHBIE CBOMCTBA H306PAKEHHS OTPE3KOB U TPAMBIX.

13) Yro HazbiBaeTcs ad)UHHBIM 0TOOGPAKEHHEM OJTHOH IIOCKOCTH Ha APYTyI0?

14) Kakwue ne Gurypsl, Jexkaliue COOTBETCTBEHHO B IBYX INIOCKOCTSX, HA3bIBAIOTCA ah(PUHHO SKBHBATCHTHBIMH?

15) Coopmymuposats Teopemy 0 3amaHuM adPHHHOTO OTOGPAKEHHUS TIPU TIOMOIIH ABYX a(UHHBIX PETIEPOB.

16) CdopmymupoBaTs yTBepskIeHHE 06 H306PAKEHNH IIOCKHX (HUTYD.

17) Kakas durypa sBisercs n306pakeHHEM: a) TPEYrOIbHUKA; 6) YeTHIPEXyT0IbHIKA; B) TPAIEIHH; T)
napaJuiesiorpamMma; J1) psIMOyroJIbHUKA; €) KBaapara; 5K) poM0a; 3) OKpy>KHOCTH?

18) Kak m306pasute: a) HEHTp OKPYKHOCTH; 6) MEPHEHIUKYIIAPHEIE TUAMETPI OKPYKHOCTH?

19) Kaxoe uso6paxenne HasbiBaeTcs M0THBIM? [IpHBeTUTE IPUMEPHI TIOTHBIX M HETIONHBIX H300paKeHHIA.

20) Yro HaswiBaeTcs KOOQOUIMEHTOM HEMONHOTHI H306paKEHHS?

21) Kaxwue 3a1aun Ha3BIBAIOTCS TIO3UITHOHHBIME?

22) Kakas IIIOCKOCTb Ha3bIBAETCA CEKyIIEH TIOCKOCTHI0 MHOTOTPAHHHKA?

23) UTto Ha3bIBaeTCS CEUEHHEM MHOTOTPAHHHKA?

VYK-1.2. HaxoauT, KpUTHYECKH aHaNM3UpPyeT M BbIOMpaeT uH(popManuio, HEOOXOIUMYIO Uil pELICHUs
MTOCTaBJICHHOM 3a/1a4H.

IIpoBepsiemsrii (pie) pe3ynbTaT (bI) OOYICHHUS:

YMeeT: IPUMEHATh TEOPETHIECKNE 3HAHHA IIPH PELICHUH TeOMETPHUYECKUX 3a/1a4.

YK-1.3. PaccmarpuBaeT pa3iaudyHbIC BAPHAHTHI PELICHUS 3aa4H, OLICHUBAET UX MPEHMYIIECTBA U PUCKH.

IIpoBepsiemsrii (pie) pe3ynbTaT (bI) OOYICHUS:

YMeerT: pemaTh reOMETpHIECKUE 331a41 N3YYCHHBIX Pa3AeioB HECKOJIBKUMH CIIOCOOaMH M METOAAaMH U BBIOMPATH
13 HUX HanOoJee enecoo0pas3HbIid.

Tun (popma) 3amanus: 3amauu

KonTponbnas pabota «MeTobl H300paXKeHUIN
3aganue 1

1. Jlano uzo6paxkenue nMpsMOYToabHOTO TPEYTOIbHHUKA, JUTMHBI KATETOB KOTOPOTO OTHOCATC Kak 3:4. [TocTpouTh
n300pakeHNe IEHTPa BIMCAHHONW B HETO OKPY>KHOCTH.

2. Jlauo u306paxenue pomba ¢ ocTphIM yriaom 45°. [TocTpouTs H306pakeHHe €ro BHICOTHI.

3. TocTpouts n306paxeHue MPaBUILHOTO BOCBMUYTObHHKA.

4.  Jlano uzo6pakeHne NPaBUILHOTO TPEYrOJILHUKA, B KOTOPHIi BrrcaH Tpeyroibhuk MNP. IToctpouts
n300paskeHus BEICOT Tpeyronbauka MNP.

5. Jano uso6paxenue kBaapara ABCD u Touek M, N Ha ero CMeXHBIX CTOpoHaX. [1ocTpouTh, n306paxeHne
MepIIeHANKYJIApa, ONMYIEHHOTO U3 LieHTpa O KBagpaTta Ha psamyo MN.

6. Tloctpouts H300paKeHne HEHTPA OKPYKHOCTH, BIUCAHHOM B TPEYTOIbHUK C OTHOIEHHEM CTOPOH 2:3:4.

7. Tloctpouts H306pakeHHe MPSIMOYTOILHOTO TPEYTOIbHHKA C OCTPBIM YTIIoM 30°, OHCAHHOTO OKOJIO
OKPYXHOCTH.

8. Toctpouts u306paxkeHue NPAMOYTOJIbHUKA, BIUCAHHOTO B OKPYKHOCTh, €CIIM JUTMHBI €F0 CTOPOH OTHOCATCS
Kak 2:1.

9. Tocrpouts H306pakenue pomoa ¢ OCTPBIM YriIoM 60°, OIMMCAHHOTO OKOJIO OKPYKHOCTH.

10. TloctpouTs M306pakeHne BIMCAHHOH B OKPYKHOCTh TPATEIUH, OCHOBAHUS KOTOPOH BUAHBI H3 IIEHTPa
OKpYXHocTU 1ot yriamu 60° u 120°.

11. Jawno uzo6paxkenue TpeyronbHuKa. [I0cTPOMTH H300paKeHHE TOUKHU MIEPECEUEHHs €r0 Me/IHaH.

12. Jausr uso6paxenus M, N, P cepemun cTopoH Tpeyroibauka 4B C. TIocTpouTh H300pakeHHs ero BEpIIIH.

13. Jlanbl u306paxeHus cepeiMH CTOPOH TPEYToJbHUKA. [10CTpOUTL H300pakeH e ero TOYKH MepeceyeHHts
Me/InaH.

14. Jlaue! u306paxkeHus ABYX CMEKHBIX BEPIIMH KBaJIpaTa, a TaKkKe TOUYKM NEPECEedeHH s ero AnaroHaei.
ITocTpouTh M300paXKEHUST OCTATBHBIX BEPIIIHH.

15. TocTpouts u306paskenue Tpanenuu, OTHOIIEHHE OCHOBaHUH KOTOPOiA 1:2.

16. Jlauel u306paxkeHus Tpex BepIIMH Tparnemy. [IocTpouTh n306paKeHue YeTBEPTO BEPIIUHbI, €CIH
OTHOILIEHHE OCHOBaHUH 1:3.

17. Jlauer u306paxkeHus GONBIIOr0 OCHOBAHHS TPaNelUU M TOUKH TlepecedeH s quaronanei. [locTpouts
n300pa’keHNs OCTANBHBIX BEPIINH, €CIIM OCHOBAHHUS OTHOCSTCS Kak 2:3.

18. ToctpouTs M306paskenne KBapaTa, €CIIM AaHbl H300PAXKEHHs OITMCAHHON BOKPYT HETO OKPYKHOCTH, e
nentpa O ¥ OAHOI U3 €ro BEPILUH.
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19. Hocrpouts 306paskenne NPaBUILHOTO TPEYTOIbHHKA, €CIIH JaHbI H300paKEHUs OMUCAHHON BOKPYT HETO
OKPYXXKHOCTH ¥ OJTHOW W3 €ro BEPIIHH.

20. TocTpouts n306pakeHIe IPABUILHOTO MIECTHYTONBHIKA, €CIIM JAHBI H300pakeHUs OIMCAHHOM BOKPYT HETO
OKPYXKHOCTHU U OJJHOW U3 €ro BEPIIMH.

21. Tloctpouts H306pakeHue KBaAPaTa, €CIIM AaHbl H300PAKEHHS BIMCAHHON B HETO OKPYKHOCTH H TOUKH
KAacaHHUsA ¢ HEWl OOHON U3 CTOPOH.

22. TlocTpouTs H306paxKeHue paBHOOEPEHHOTO IPSIMOYTOILHOTO TPEYTOIbHHUKA, €CIIH JIaHbl M300paKeH s
BIIICAHHOM B HErO OKPYKHOCTH M TOYKH KaCaHUs C HEll THITOTCHY3HI.

23. Jlano uzobpaskenue okpykHOCTH. [TocTpoiite H3006paxkeHHe MPAMOYTOIBHOTO TPEYTOIbHUKA, BIUCAHHOTO B
9Ty OKPYXKHOCTb U UMetomiero yroia 30°.

3aganue 2

PemmTe 3aaun METOZIOM BHYTPEHHETO [IPOSKTHPOBaHUs U MeToxoM ciena (1-7)

1. JlanO n3o0pakeHHe MHOTOTpaHHUKA!

a) MATHYTOJBHOM MUpaMUIbL; (BapuaHT 1)

0) IATHYTONBFHON MPU3MBL;  (BapwaHT 2)

B) IIATHYTOJBHON yCeu€HHOM mupaMuapl.  (Bapuast 3)

IMocTpoiite n300pakeHNe CEUYCHNS 3TOTO0 MHOTOTPAaHHUKA INIOCKOCTBIO, IPOXOAAIICH Yepe3 TPH TOUKH, U3 KOTOPBIX
JIBE HA HECMEXHBIX OOKOBBIX IPaHsIX, 0JJHa Ha OOKOBOM pedpe, He IPHHA/AJIEKAIEM HU OJHOW U3 STHX IpaHeil.

2. Jlano nzo0OpakeHHE MHOTOIpPaHHUKA:

a) ISTHYTONBHON MUpamMupl; (BapuaHt 4)

6) nATUYTONBHON NPU3MBL;  (BapHaHT 5)

B) MATUYTOJBbHON yceu€HHOM nupaMuasl.  (BapuaHt 6)

IToctpoiite n300pa’keHHe CEYEHUS ITOT0 MHOTOTPAHHUKA INIOCKOCTBIO, TPOXOASIIEeH Yyepe3 TpU TOUKHU, U3 KOTOPBIX
oxHa Ha OOKOBOM pebpe, oJjHa Ha OOKOBOH IpaHH, HE CoAepKallel 3To pedpo, oHa Ha IUIOCKOCTH (HIDKHEr0) OCHOBAHMS
BHYTpH HETO.

3. JlaHo n300pakeHHE MHOTOTPaHHHUKA:

a) MATUYTOJBHOW TUPAaMUIEL;, (BapHAHT 7)

0) mATHYTONBFHON PU3MBL;  (BapHaHT §)

B) MATUYTOJbHON yceu€HHOM nupaMuasl.  (BapuaHt 9)

IToctpoiite n300pa’keHNe CEUEHUS 3TOr0 MHOTOTPAHHHUKA TNIOCKOCTBIO, IPOXOAAIICH depe3 TPU TOUKHU, U3 KOTOPBIX
oJlHa Ha OOKOBO¥ TpaHU, OJJHa BHYTPH MHOTOIPAaHHUKA, OJHA HA CTOPOHE OCHOBAHUSL.

4.  Jlano uzobpakeHre MHOTOTPaHHHKA:

a) MATUYTOJIBbHON mupamMuel; (Bapuant 10)

6) naTUyTONBHON NPU3MBL;  (BapuaHT 11)

B) IATHYTOJBHON yceu€HHOM mupaMuapl.  (Bapuast 12)

IMocTpoiite n300pakeHNEe CEYCHNS 3TOT0 MHOTOTPaHHUKA IJIOCKOCTBIO, MPOXOAAIICH Yepe3 TPH TOUKHU, U3 KOTOPBIX
JIB€ BHYTPU MHOTOTPaHHHKA, OIHA Ha IUIOCKOCTH OCHOBAHUS BHE €TO.

5. JlaHo n3o0pakeHHe MHOTOTpPaHHUKA:

a) MATUYTOJIBHOW MTUpaMuIbL;, (BapuaHT 13)

0) mATHYTONBEHOU IPU3MBL,  (BapuaHT 14)

B) MATUYTOJBHON yceu€HHOM nmupamuapl.  (Bapuasrt 15)

IToctpoiite n300pa’keHNe CEYEHUS 3TOr0 MHOTOTPAHHHUKA TIOCKOCTBIO, IPOXOAAIICH Yepe3 TPU TOUKH, U3 KOTOPBIX
JIB€ BHYTPY MHOTOTPaHHHKA, OJIHA BHE €r0.

6. JlaHo n300paxeHne MHOTOTPaHHHUKA!

a) MATHYTOJIBHON MUpaMuUIbL; (BapuaHT 16)

6) maTuyronpHON mpu3Mbl,  (BapuaHT 17)

B) MATHUYTOJBHON yceu€HHOM mupaMuapl.  (Bapuast 18)

IMocTpoiite n306pakeHHe CEUYSHNS 3TOTO0 MHOTOTPAHHUKA TFIOCKOCTHIO, IPOXOAAIIEH Yepe3 TPH TOUKH, U3 KOTOPBIX
OJlHa BHYTPH MHOTOTPaHHHKA, JBE BHE €r0, IPHYEM OJJHA M3 HUX HA IJIOCKOCTH OOKOBOW TPpaHM.

7. JlaHo n3o0pakeHHe MHOTOI'PaHHHUKA:

a) MATUYTOJIEHOW MTUpaMubL;, (BapuaHT 19)

6) naTuyronsHON pu3Mel;  (BapuaHT 20)

B) MATUYTOJBHON yceu€HHOM nmupamuapl.  (Bapuant 21)

IoctpoiitTe m300pakeHNe CeYeHNs FTOr0 MHOTOTPaHHHKA INIOCKOCTBIO, POXOAIIEH dYepe3 TPH TOUKH, JIeKaIne
BHYTPY MHOTOTPAaHHHKA.

’ 4 4 4 o
8. Jlama uersipexyronsuas npusMma ABCDA'B'C'D’. Mocrpouts ceuenme mmockoctsio ompesensemoit
o'’ ’ ’ ! !
TOYKaMH, FPaHsIM AA'B'B, CC'D'D, AAD'D. (BapmanT 22)
Kpurepun orenuBanus 3ananuii. Kaxxioe 3aanue oleHUBAaeTCst B 5 OaJIoB, €CJIM OHO BBINOJHEHO MPAaBUIILHO C
niepBoro pasza. [locne ucnipasienus (padota Haa omMOKaMK) 3aJjaHKe OllCHUBaeTcs B 3 Oasia.
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