MunucTepcTBo 00pa3oBanus M Hayku Poccuiickoit @enepanmnu
®denepanbHOE rOCy1apCcTBEHHOE O10JKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIEr0 00pa3oBaHus
«BJ1agMMMPCKUH roCy1apCcTBEHHbIH YHUBEPCUTET

uMeHn AJiekcanapa I'puropreBuya u Hukonas I'puropreBuya CTos1€TOBBIX)
(Bal'y)

KOJ'IJ'IC,I[}K MHHOBAIIMOHHBIX TEXHOJIOTHI U MpeaAIpuHUMAaTEIIbLCTBA

Kypc npakTnyeckux 3aHATHIA

YYEBHOM AUCLUIUIMHBI OBILIEOBPA30BATEJIBLHOIO ITUKJIA

MATEMATHUKA: AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A;
I'EOMETPUA

IS CTICIIMAIBHOCTEH CPeIHEro MpoQecCHOHaTbHOr0 00pa3oBaHus
TEXHUYECKOTO M COIUATBHO-YKOHOMUYECKOTO Mpoduien



IHosicHuTeIbHAA 3aIIUCKA
Kypc npaxmuueckux 3anamuti UCTIONb3yeTCA Ul IPOBEICHUS IPAKTUYECKUX 3aHATHH 110
MaTeMaTHKe JUIsI CTYJICHTOB 1-T0O Kypca CenuaibHOCTEeN CpeaHEro NpoecCuoHaIbHOTO
00pa30BaHuUs TEXHUYECKOTO M COLIMATIbHO-3KOHOMUYEcKoro npoduneit. [lpakrnyeckue 3ananus
pa3paboTaHbl B COOTBETCTBUM C yU€OHON IporpaMMoil. MakcUMaibHO OXBau€Hbl BCE pa3zeiibl
MaTeMaTHKU: ajnredpa 1 Hayajga MaTeMaTH4YEeCKOI0 aHalN3a, TeOMETPUs, TEOPHsI BEPOATHOCTEH 1
MaTeMaTU4yecKasi CTaTUCTUKA. [IpakThueckue 3aHATHA CIIy’KaT CBA3YIOLIUM 3BEHOM MEXKy TEOpUeH
U npakTUKod. OHM HEOOXOIUMBI J1JIs1 3aKPEIICHUS] TEOPETUUECKUX 3HAHU, OJyYEHHBIX Ha
yYpOKax TEOPETUUECKOro 00ydeHUs, a TaK K€ JUIS MOTyYSHHS TPAKTUYECKIX 3HAHHUH.
K npaktuueckomy 3aHATHIO OT CTYAEHTa TpeOyeTcsl IpelBapUTeNIbHAs MOATOTOBKA, KOTOPYIO OH
JIOJKEH ITPOBECTH IEPE]l 3aHIATUEM.
B 3aBucuMOCTHM OT COIEp)KaHUS OHHM MOTYT BBIIOJIHATHCS CTYyJEHTAaMU HWHIMBHUIYAJIbHO WIIU
(GpOHTAJILHO.
[TpakTHdeckue 3aHATHS IPOBOJATCS C LENbIO:

e (HOpMHUPOBaHHSA TPAKTHUYECKUX YMEHHHA B COOTBETCTBHH C TPEOOBAaHHSAMU K YPOBHIO
MOJIrOTOBKM OOYYalOLIMXCS YCTAHOBJIEHHBIMM pabodell MporpaMMmoill AMCLUUIUIMHBI 10
KOHKPETHBIM

e 0000meHue, cucTemMaru3anus, yriyOleHne, 3aKperyiCHHE IOJyYEeHHBIX TEOPeTHUYECKUX
3HAHUM;

® COBCPHICHCTBOBAHUC YMGHI/If/'I IMPUMCHATH IMOJIYYCHHBIC 3HAHHWA Ha IMPAKTHKE, pCain3alnuio
CANHCTBA HHTGHHGKTY&HLHOﬁ n HpaKTHHGCKOﬁ JACATCIBHOCTH.
MoskeT OBITh ITOJIC3Ha mpernoagaBarciisiM MaTCMaTUKU.

Kagheopa-paspabomuux: Konneosc unnosayuonnvix mexnono2ui u npeonpunumamenvcmea Bal'y.

Cocrasunu: I'aBpunosa WLE. - cr.nmpenogaBatens KUTII

SAnnaposa U.C. - cr.nmpenogasatens KUTII



Pasznea 1. Pa3Butne NoHATHS O YHCJIE

Tema 1.1. Yucaa. IlpudauxeHHbie BbluncjaeHus (6 4acoB)

Apudmernueckue NeHCTBHUS HAJ YHCIAMU, HAXOKACHUE TPUOIKEHHBIX 3HAYCHUH 1
[OTPEIIHOCTEN BBIUUCICHUM (A0COIIOTHON M OTHOCUTEIBHOW), CPABHEHUE YNCIIOBBIX BHIPAKEHUI.
[TpuOn>keHHbIE BBIYMCIEHUS U PELIEHUE IPUKIIAIHBIX 3a1ad.

JleiicTBHsI HaJl KOMIUIEKCHBIMH YMCIIaMH B alredpandeckoit popme.

IloBTOpEHNE TEOPpETHYECKUX OCHOB:
Harypanbhble, 1ie1ble U palliOHAIbHBIE YUCIIA.

ApudmeTndeckre IeHCTBUS HAl YHCIAMU.
JlelicTBUTENbHBIEC YHCIIA.

[Tpubmmkennblie BorurcieHusi. OKpyriieHue Ynce.
AOGCOIOTHAS M OTHOCUTEIbHASI TOTPEIIHOCTH BBIYUCICHUH.

ook whE

KommniekcHble uncia.

1. 3anucats B BUie OOBIKHOBEHHOM POOH YHCIIA:

1.1 2,(13) 12 1,3(2)

13 3,17(5) 1.4 0,(127)
15 51(28) 1.6 11,5(3)
17 17,(18) 1.8 26,3(34)

2. BBITTOTHUTP JEWCTBUS U PE3yIbTaT H300pa3UTh T€OMETPUIECKH.
21 (2—3i)—(=3+i)+(=2+5i) 22 (=1+50)+(=3—4i) — (=7 +2i)
3. BBINIOHATE EHCTBUA:

3.1 2i7 3T —5i% 4 4i® _i¥ 1+i . i—2
2451 2-5i
3.2 3 +5iT —3i% +i"
3.10 3—4i_2+i
33 (2-iv/2)? T o1+42i 1-3i
34 J2 +i% 311 1+_3|—i+1+!
1+t ' 1-1
a1p CL+iIV3)?
~1-i/3 8
35 —
1_i14 .2 - -
313 <1+'>2.(3—'__2—_')
36 2 2-2i)2 (2+i 3+i
o1-i
-\ 3
1+1i
L, 37+ (1V3)? 344 (E)
. =
1-iv2 Y’
. . —1 .
(2+i)(L+1) 3.15 ((2+iv2)? +5
38 — T ivz) ) +9)



_ .39 4L n 2

i20 2i10
15 4 _92i)?
317 S tN3) g,@) 320 3220 s gie
i 2+1
2
1 .4/3) (@1+i3)?
318 |——-1— | ————
2 2 2i16
4. HaifTu MOJynb U apryMEeHT KOMIUIEKCHOTO YHCIIA.
45 z=2
41 z=2-3 46 z=-4i
42 z=—-4+3i 47 z=-3
43 z=-3-i 48 z=2i
44 7=5+72i
Paznea 2. OCHOBBI TPHTOHOMETPHH

Tema 2.1. Tpuronomerpudeckue pyHkuuu 4nca08oro aprymenrta (10 yacos)
Pannannblil MeTO U3MEPEHUS YIJIOB BPAILLIEHUS U CBS3b C rpaayCHON Mepoil. OCHOBHbIE
TPUTOHOMETPHYECKHE TOXKIECTBA, (DOPMYIIBI CII0KEHHUSI, YABOCHUS, TPeoOpa30BaHUE CYMMBI
TPUTOHOMETPUYECKUX (YHKIIMI B IPOU3BEACHHE, TPEOOpa3OBaHUE MPOU3BEICHUS
TPUTOHOMETPUUECKUX (QYHKIHH B CyMMY.

IToBTOpEHNE TEOPETHYECKHUX OCHOB:
1. OmnpeneneHue TPUrOHOMETPUYECKHUX (DYHKIMI YHCIOBOro aprymenra (Sina , cosa , tg o
ctga ).
3HaKM TPUTOHOMETPUUYECKUX (PYHKLUH 110 YETBEPTSIM.
3HaueHusl TPUTOHOMETPUYECKUX (PYHKIUN B HEKOTOPBIX yriax.
CooTHolIeHne MeX Ay TPUTOHOMETPUUECKUMHU (PYHKIUSAMH OHOTO apryMeHTa
(TPUTOHOMETPUYECKHE TOXKJIECTBA).
TeopeMsbl ClIOKEHUS.
@opMyIIbI JBOMHOTO apryMEHTAa.
@DopMysIbl TOHWKEHUS CTETICHH.
[IpaBuiio npuBeaeHUS TPUTOHOMETPUYECKUX (QYHKIUHI K (QYHKIUSM OCTPOro yria.
JIOOTHUTENBHBIE YIIIBI M MX CBOWCTBA.
0. ®opmynsl npeoOpa30BaHUs CyMMbI MM Pa3HOCTH TPUTOHOMETPUYECKUX (QYHKIUI B
IIPOU3BEICHNUE.
11. YerHOCTbH, HEUETHOCTh TPUTOHOMETPUUYECKUX (YHKIUH.
12. TlepnoauYHOCTH TPUTOHOMETPHUUECKUX (DYHKITHIA.

o

BO0o~NOo O

1. Haiimu paouannyio mepy oye 2. Hatimu 2 padychyio mepy oye :
14°5',75°,130°12"; 86°54'; 215°12", on, I Sm B AT DT 07812:43

36 12 9 30 3 6
3.Buiuuciume paouyc oxpysicrocmu, eciu 0ye aonuroti 0,84 m cooeporcum 1,5 paouan.
4. V2 it mpeye onvruxa coomnocames, kax 1: 3 5. Boruucaume ux éenudunvl 6 paouantoti mepe.
5.Ha uucno6oti 0KpysIcHoCmu noCmpotime mouKu COOmMeemcmeyouue Yuciam |
T, m, 2mn, 3w,

) ’ ) ) 1a51 51 - 21 61 - 41
6 4 3 4



6.Mozym au cumyc unu xocunyc 6vimo pasHbIMU

3
0,85; —ﬁ; J10; \/E; 2 pua>0 b>0;
3 T ya%+b?

1 .Onpedenumsb 3nax evipajicenus

7.1.c0s150°%; 7.2.19g220°; 7.3.¢ctgd00°; 7.4.5in238°%;
7.5.sinﬁ—sin3—n; 7.6.tgﬁ—tg 3—TE; 7.7. sin130° -sin140°;
3 4 3 4
7.8. €0s50° - ctgs0°; 7.9.sin100°-sin120°; 7.10. c0s200°-sin110°;
7.11. sin150°-cos150°-tgl50°; 7.12. sin320°-c0s125° - tg250°.
8.IIposepvme pasencmea :
8.1. sinn+3c033—n—tg 2T i etg?2 X o 8.2. sin® L4 cos® E—sinZ;
2 3 6 4 4 4
8.3. 2sin| - Z |+ 3cos| — = —3ctg I +4tg0 = 2.
6 2 4
3 T 12 3n
9. tga=-= S <a<m 10. cosoL=-— <o<=—;
Jlano :tg 2 > e Jlano 13 i >
Bviuucnums : ctgo; coSa; Sina. Boruucnums : Sin o tga; ctga
11. Mano Zsin0c=§ T cax<m 12. Tano :Ctgoc=E 3—Tc<oc<211:;
5 2 15 2
Bbrurcnuts : COS o; tga; Ctga Bbrumcnuts : Sino; COS o; tga

13. BeraucnuTs:
. 2 o 4 o
2sina -cosa npu o = 60°, B =120° 13.2. — 34 2tg 45 2+ctg 60 ’
cos(a + )+ cos(a — ) 3sin90° — 4 cos? 60° + 4ctg 45°

13.3. 3-sin’z— 2cos% + 3tg %—4ctg %; 13.4. sina +sin2a +sin3a, npu o =%

5+ctg*” —tg2” i i i i
13.5. 6 4 13.6. sin (-gj—2tg(—z)+cos(—§j—ctg(——j;

13.1.

ctg © —4cos? * —8sin® * 2
4 3 6

3 3 2
(Zasin Zj —(btg Zj —(Zabcos;[j
13.8. ,a=1b=2

(acos0)’ +2ab cos% +2b? cos? %

14. YupocTuTh BeIpa)keHHE:
cos’a—sin®a

14.1. tg°a-cos® a +ctg’a-sin® a; 14.2. _ ;
1+sina - cosa



14.3. (L+sina)-(tga +ctga)-(L-sina)

sin3[a —3;]@05(27; ~a)

tg{a—”)cos{a —?’”j
2 2

14 5.

cos’(27 —a )+ sinz(gz—aj

3 ’
tz’Z .ctg?l =£=
g(2+aj g(zmj

14.4.

14.6. sin(a —90°)— cos(a —180°) +tg (e — 270°)+ctg (360° + «x);

cos(—gj tgz.siniﬂ A ) i
14.7. __6 6 +cos(——ﬂj-ctg —”; 14.8. w;
11z cos 3 3 sin7a +sinba
cos——
14.9. C(?Sa—C(.)S30t+C-OS50{—C'OS7a; 14.10. Sina +Sin3a + SiNSa ;
Sina +sin3a +sin5a +sin 7o COS + C0S3 + COSS
. T
sm(n-a)-ctg(—aj-cos(Zyr—a)
14.11, W 14.12, 2 :
cga+iga tg(7r+a)-tg(72[—aj-sin(—a)
1413 S|n(a+,8)—c95a~s!nﬂ; 1414 Sln-(a—l—,B')—ZSIna-COS,B;
cos(a — B)-sina-sin g 2sina -sin B+ cos(a + f3)
14.15. sin2a - cos o , 14.16. tga-tha;
(1+cos2a)-(1+cos ) tQRa - tga
22 a2
14.17. (sina +cosa )’ —(sina —cosa)’;  14.18. sin“e —sin” j

tg(45°+ )+ tg (o — 45°)
ctg (a +45°)+ctg (45°— )’

15. JlokazaTh TOXIECTBA:

14.19.

g cg’a _1

15.1. 5
l1-tg°a clga

153, c_os(67r +a)- 937 —a) _tgar
sin(4z —a)-ctg (57 +

)
15.5. sin(67 — x)-cos(87 — x)-tg(97 — x)- ctg (107 — x) = —%sin 2X;

tg(z + aj : cos(gg - aj -cos(-a)

15.6.

15.4.

ctg (7 —a)-sin(gg+ a}

sina-cos B—sin B-cosa’
sin(a + B)-2sina +sin(a - )

14.20. .
cos(a + 3)—2cos a +cos(a — f3)

cos’(4z —a)
tg?(9z +ar)+1

sin(2z —a)-tg[;r + aj -ty (?’;—a]

15.2. =cos* a;

=1
cos(2z +a)-tg(z +ax)

=sing;

15.7. tg10°-tg20°-tg30°-tg40°-tg50°-1g60°-tg70°-tg80° =1,



15.8. sinZa__cosa :tgg; 15.9. y — 12 — — =C0s’ ¢
1+cos2a 1+cosa 2 CoS" a+SiN“ - Cos“ a+SiN“ a +1g “«a
- 2 — 2 —
1510, 1-2c0s?(7 + ) 1-2cos’(7—a) _2sing
. T . T
sm(2+a)+sm(7z—a) cos(z—aj+cos(7z+a)
2
(sin(ﬂ+aj+sin(7r—a)j -1
15.11. 2 g’ 1512 99*+19F Wa-Wh
tg(z—aj—sin(zwa)*cos(;r—a) tola+p) tgla-p)
sec’ Z(ctg 2 %— ctg 320[]
15.13. sin® a +cos® a +0,75sin” 2a =1; 15.14. =8;
,» 3
COSa[l—i—Ctg 2)
15,15, 0S3a-c0sa _ ;. 15,16, _Sn2a-sina 0.
2sina -Sin2a 1-cosa +cos2a
2 el 2 _
15.17. tgza N2 gl 15.18. (sina +sin B)’ - (cos + cos B) = 4cos? < L
Clg“a—cCcos” a 2

KonTtpouabHas pa6ora. OCHOBHbIE TPUTOHOMETPHYECKHUE (DOPMYIIBI.
Tema 2.2. ®yHKIUH, UX CBOiicTBa U rpaduku. (64acos)

Onpenenenne ¢pynkuuii. [loctpoenue u urenue rpadpukoB GyHkiuii. MccnenoBanue GyHKIHH.

CaoiicTBa JINHEHHOM, KBaApaTUYHOW, KYCOUHO-TUHEHHON U IPOOHO-TUHEWHON (PYHKIIHMM.
HenpepriBable u nepuoanyeckue pynkuuu. [Ipeodpasosanue rpadrka pyHKINU.
CaoiicTBa 1 rpa@uku Tpuronomerpudeckux GyHkuui. OOpaTHble YHKIMH U UX TPaPUKH.
OOparHble TpUuroHoMeTpudeckne GyHKIMU. ['apMoHHYecKHe KoneOaHus.

IToBTOpeHUE TEOPeTHYECKUX OCHOB:
Omnpenenenne QyHKIUU.
OO6mnacTh ornpeneneHuss 1 MHOXKECTBO 3HAaUEHUH (DyHKLIUU.
ANroput™m uccnenoBaHus QyHKIUH.

Mo e

GbyHKIHi.

[IpeoOpaszoBanue rpaukos.

CBoiicTBa U rpa)K1 TPUTOHOMETPUIECKUX (PYHKITUI.
OO6paTHbie QyHKINU.

OOpaTHbIe TPUTOHOMETPUYECKUE (PYHKITHH.

© N oo

["apmonnueckne koneGaHus.

1. HaiiTu o0s1acTh onpeneneHusi yHKUMHU M BBIYUCIUTH €€ 3HAYEHUe, eCJIN:

1.1 f(x)=4x%+5x

1. Haiitu o0aacTh onpenesienusi GyHKIUH mpu x = - 1,26

U BBIYUCJIHUTD €€ 3HAYCHHE, €CJIN: 12 f (X) — 4_X

1.1 f(x)=4x>+5x X—35
mpu x = - 1,26 npu x = 0,764

I'paduku 1 cBoicTBA TMHEHHOM, KBaJApaTUYHON, KyCOUHO-IMHEHHON 1 JpoOHO-TMHEHHON



X—8
x> —Tx+12
mpu x = 1,26

1.4 f(x)=v4-x? 1
X

npu x = 0,284

13 f(x)=

1.5 f(X)=v4+x—/x+2
npu x = 1,52

1

V2 -3

npu t = 4,17

16 f(t)=

1.7 g(x)= %xz -3

1.8 y=+/20+3x—2x?
mpu x = 1,82

19 w(z)= /w

npu z = 2,78

2. CxeMaTH4eCKH NOCTPOUTH rpadpuky QyHKIMIA:

21 y=

22 y=|-4x-3
-12
2.4 f(X):W

25 y=2x*—-6x+5

26 f(x) =‘x2 —4\

3. Haiitn o6nacTh n3MeHeHHs (QYHKIIHHA :

3.1 y=4x+1 32 y=x*+2
33 y=~ 34 y—_°

X

35 y=x?+x+1 36 y=[x"+3x

X% +2

110 f(x)=x*-4+ | 22 3
X —

mpu x = 4,81

2
111 f(X)=——
) x> —5x+6
npu x = 3,17

112 y-= %;

pu x = 2,36

113 f(x)=v2x-3x?

mpu x = 0,426

1.14 f(X)=+x+1-+/x*-5x+4

npu x = 4,03

1.15 g(t) = 5—t—%
npu t = 1,49
3[5_X2

3Xx-7
mpu x = 3,12

116 f(x)=

2.7 f(x) :‘x2 —4x+ﬂ

28 f(x)=x>-3

29 y=(x-2)°
12
2.10 y=-——
9x
211 y=x2_4
4x
2.12 y=X2_9
3.7 y= ))%2 3.8 y:ﬁ
3.9 y:xfil 3.10 y:—xfj4

311 y=5-(x+3)?



3.14 e=2x*>+3x-5
312 y=|x-2/—|x+1

315 y=-5+2x—-x°
313 y=-2x*+3x-1

3.16 y=x?+x—6
4. HaifT uHTEpBaJIbl BO3PACTAHUS U MHTEPBAJIbI yOBIBAHUS (DYHKIIU

41 y=2x 46 y=x*+4x-2
4.2 y:—%x 47 y=-x>+3x+4

. 48 y=(x-1)*%-3
43 y=—

X

4.9 y=‘—x2—3x+4‘

44 y= 2

X +1 410 y=2x>-x
45 y=|x-2

5. Onpenenuth HauboJbIIEE 3HAUCHUE PYHKIIMU:

2
51 y=16-Xx 54 y=— 3
X+ x+1
5.2 y=-3+4x—x2
53 y=(3-x)(x+1) Vax? +3

56 y=+1-2x*-3x+1

6. OnperenMTh HaNMEHbIIIeE 3HAUCHUE (DYHKITIH:

6.1 y=x>-9 6.5 y=vx®+3
6.2 y=(x+2)(x-3) 5
6.3 y=Xx"+6X 3-x2

6.4 y=+x>-4x+13

7. UccnenoBaTh GYHKIIUIO HA YETHOCTh U HEYETHOCTb.

7.1 f(x)=3x®+4x

74 f(x)=—2
4x*? X" =X
72 f(0=——
X —_
75 f(x)=3-2x+x?
3X
73 T0)="73 76 f(x)=x"+4



77 f(x) = 710 F(x)=X? —14

4x+1 1
78 f(x)= 3;(_1 711 f(X):X4— /X2+2

X“+4

5x 7.12 f(x) =3/(x+1)? +3/(x-1)°
79 f(x)= n

X" +3

8. [TocTpoiite rpaduku GyHKITUII:

8l y=3sinx; 82.y=2c0sx; 83. y= —%sin X; 84. y=cosx;
85. y =sin2x; 86. y=sin % X;  8.7.y=cos2x; 88. y= cos% X;

89. y:sin(x—%j; 810. y:cos(x+%j; 811 y:sin(x+%j; 812. y:cos(x-%}

9. Haiimute nepuo1, 4acToTy, aMIUTUTYly U HAYAJIbHYIO (Da3y CleAyIOIMX rapMOHUYCCKIX
KOJIeOaHu:

9.1. y:2$in(3x-£j; 9.2. y:lsin(yz-x—zj; 9.3. y=3$in(2x—£j;

3 3 4 6
9.4. y= —33in§; 95. y= cos(% - 2xj; 9.6. y =5sin(2at —37).
10. Haiiure aMIUTMTY Iy U HadaabHYIO (ha3y CyMM CIEAYIOIINX TapMOHHYECKHX KOJIeOaHMit:
10.1.y, =sintu y, = COSt; 10.2.y, = 3sin% uy,= SSin%;
10.3.y, =2sin2t u y, = 23in(2t +%); 10.4. y, =/2sin5t u Yy, =+/2cos5t;

10.5.y, =2sin2t u y2:23in[2t+%j; 10.6. y1:3sin%t u y2:3sin%t.

Tema 2.3. TpuroHomeTrpuyeckne ypaBHeHHsI 1 HepaBeHcTBa (64acoB)
OOpatHble TpUrOHOMETpUYECKHE (YHKIIUU: apKCUHYC, apKKOCHUHYC, apPKTaHT€HC.
Pelienne npocTenimux TPUroHOMETPUUECKUX YPABHEHUN U HEPABEHCME.

IToBTOpEHNE TEOpEeTHYECKHX OCHOB:
ApKcuHYC, apKKOCHHYC ¥ apKTaHT'€HC YHUCIIa.

[Ipocreiine TPUroHOMETPUUYECKHE YPABHEHUS U UX PELICHUSI.
Pemenue ypaBuennii Buga: sina = +1, sina =0, cosa = %1, cosa = 0.

Hownd e

Pemrenue TpuroHOMETPUYECKUX YPaBHEHUM PA3IMYHBIMK CIIOCOOaMH (METOT BBEICHUSI
HOBOU NIEPEMEHHOM, YpaBHEHUSI, CBOASIINECS K KBAAPATHOMY).

5. Pemenune TpUroHOMETPHUECKUX HEPABEHCTB.
1. Beruuciurs:

1.1.arcsin%; 1.2.arcctg(—§} 1.3.arcsin 0,788; 1.4.arcctg2,145; 1.5. arcsin(—0,756);



1.6.arctg(—0,4173), 1.7.arcsin(—§} 1.8.arccos(—§); 1.9.arcctgl; 1.10.arccos 0,9063;

1.11.arcctg0,9652;  1.12.arccos(—0,8961), 1.13.arcctg(—2,96);,  1.14.arctg (\/5)

1.15. sin(z arccos %) 1.16.arcsin 0 +arcsin1+arcsin(-1),  1.17.tg (arccos(— %J +arcctg \/5}

1.18. cos(% arcsin ?J 1.19. ctg(2arccos*0,764);,  1.20. cos(arcsin 0,456 + arcctg1,52).

2. PemiuTh ypaBHEHHS:

2.1.sin 2x=1; 2.2.c0s X_Z =0; 23.tgbx=1, 2.4.sin X_Z =0; 25 ctgzzo;
2 3 4 4 3 2
. X X V4
2.6. smE =-1, 27.cos3x=1, 28.1g > =0, 209 tg[x+§j =1 2.10ctg4x=1,

2.11. sin4x-tg§:0; 2.12. cos2x-tgx =0; 2.13. sin2x-cos X —cos2X-Sin X =0;
2.14. 2sin®x =1, 2.15.cos’x=1 2.16.ctg’x=3; 217.tg°x=1 2.18.g°x =tgx;

2.19. tgx(sin x+cos x)=0; 2.20. cosx(tgx—1)=0;  2.21. tg §~(l+ cosx)=0;

. . V3. . . 1
2.22. SiN3X-COS X —COS3X-SIN X = —7, 2.23. c0S4Xx-CcosX+sin4dx-sin X = _E’
2.24. 4sin® x+4sin® x—3sinx—3=0; 2.25. 2C0S X +tgx — 2tgx - c0S X —1=0;
3. PemuTh ypaBHEHHS:
3.1. 2sin*Xx—7sinx+3=0; 3.2. 4cos? x+sinx—1=0;
3.3. 2sin? x+3cos x = 0; 3.4. cos? 4x —sin?4x —cos 4x = 0;
3.5. cos2x =sinx; 3.6. 3sin2[x—37ﬂj—cos(x+4yz)=0;

3.7. 2sin® x+55in[37ﬂ—xj—2=0; 3.8. 20052(%—XJ=COSZX;

3.9. c0s?(90° + x)—cos? x —3¢c0s(90° — x)+ 2 =0;

3.10. ctgz(x—%j—ctg(x—%[j—Zzo; 3.11. 4sinx—cos®(z —x)-4=0;

3.12. 5ctg *x —8ctgx +3=0; 3.13. sin® x—10sin x - cos x + 21cos’® x = 0;

3.14. cos? x+sinx-cosx—1=0; 3.15. 3sin? x—4cos? x :%sin 2X;
3.16. sin?(x+ z)—10sin(x + 7)- cos(x — 7 )+ 21sin2[3§+xj=0;
3.17.3sin? x + 2sin x-cosx—55in2(37ﬁ—x) =0; 3.18.3sin’> x—4sinx-cos x+5¢c0s* x—2 =0;

3.19. sin5x + cos[% —~ 7xj =0; 3.20. cos(x —70°)=sin(x+70°);
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3.21. cosx =sin 3x; 3.22. 1—cosx:23in§;

3.23. sin(30°+x)+sin(30°—x):%; 3.24. cos15x =sin5x;

3.25. 3sinx+4cosx =4; 3.26. \/§sinx—cosx:1; 3.27. 8sinx+3cosx =5;
3.28. 3sin2x+2cos2x=2; 3.29. cos3x+sin2x-sinx=0;

3.30. sin2x—2sin X = cos 2X —2C0s X +1; 3.31. +/3(cos x +sin 3x)=cos3x+sinx.
4, PemnTh HEpaBEHCTBA!

4.1.cosx>—%; 4.2.19X < —/3; 4.3.sinx<§;
4.4.ctgx > /3; 45. sinx <0; 4.6. ctgx <1;
4.7. sinx > —%; 4.8. tgx > ?; 4.9. sinx > -1;
410, cosx < Y3 411 cosX <L, 4.12. sin > <0;
2 2 2 2
4.13. ctgx > —/3; 4.14. sin| 2x -2~ >1; 4.15. cos §+Z <ﬁ.
3 2 2 4 2

5. Pemutsb cucremMbl ypaBHEHUM:
X+y=a 28INxosy — 1 X+y=a sinx-siny =0,36
A<, y ) ;5.2 L, , 5.3. y ; 5.4. y :
sinx+siny=a 165" x+CosTy — g tgx+tgy =a cosx-cosy =014

KonTtpouabnas pa6ora. Tpuronomerpuueckie ypaBHEHHUSL.

Pazpea 3. HauyaJyia MaTeMaTH4eCKOI0 aHAJIN3A

Tema3.1. IIpenen nocaenoBareJJbHOCTH. (2 Yaca)
UYucnoBas mocie10BaTebHOCTb, CIIOCOOBI €€ 3aaHtsl, BHIYUCICHHS YIEHOB MOCIEA0BaTEIbHOCTH.
[Ipenen nocnenoBarenbHOCTH. beckoHeyHO yObIBaromasi reOMETprUIecKast IPOrpeccus.

IMoBTOpPeHNE TEOPeTHUYECKHUX OCHOB:
1. OnpezaencHue YUCIOBOM MOCIEIOBATEIBHOCTH, CIIOCOOBI €€ 3aJaHHS.

2. Apudmernueckas U reoMeTpudecKas nmporpeccuu. beckoHeuHo yObIBaroIas
reoMeTpUYEeCKast POTrPECcCHsl.
3. Tlpenen mociemoBaTebHOCTH.

1. OxpecTHOCTHIO KAKOW TOYKHM siBJIsieTcsl MHTepBaJa (2,15 2,3)?
a)2; 0)2,15; B)2,2.

2. UnTepBai (7; 5) okpecTHOCTH TOUKH 6, YeMy paBeH pPaguyc 3TOH OKPeCTHOCTH?
a)2; 0) 1; B) 1,5.

3. IHocaenoBareJLHOCTD y =— AABJISIETCH:
n

2n

a) CXOMsIIeHcs; 0) pacXOAIIEHCS; B) HUYETO OMPEICICHHOTO CKa3aTh HENb3.
[BBepuTe TeKCT] ( )
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4. Yncyo b Ha3pIBalOT mpeaesoM nocjie0BaTeJbHOCTH , €CJIN:

a) B JII000# OKPECTHOCTH TOYKHU D cozpepikarcs Bce WieHbI MOCIEA0BATEIbHOCTH, HAYMHAS C
HEKOTOPOTO HOMEpa;

0) B 1r000i1 OKPECTHOCTH TOYKH D coiepKaTcsi HEKOTOPBIC WICHBI TIOCIIEI0BATEIILHOCTH,
HAYMHAs ¢ HEKOTOPOTO HOMEPa,

B) B J1F0001 OKPECTHOCTH TOYKH D He CoiepKarcs WieHbl MOCIeI0BATEILHOCTH.

5. Pagencreo  |Im f(n)=D o3Havaer, uTo npsimast Y =D sBasercs aas

n—o0
rpaguka Y, = f(n).
a) TOPU30HTAIBHONU aCUMITTOTOM;
0) BEpTUKAIBHOM aCUMITOTOM;
B) HAKJIOHHOM aCUMIITOTOM.

6. Kakoe u3 yrBep:x1eHuii BepHo?

a) €CJIM MMOCJICAOBATCIIBHOCTE UMCCT MIPEACII, TO OHA MOHOTOHHA,
6) €CJIM IMOCJICAOBATCIIBHOCTE HC MOHOTOHHA, TO OHAa HEC UMECT IIPCaciia,
B) CCJIM ITIOCIICA0BATCIbHOCTD OI'paHUYCHA, TO OHAa UMECT IIPCACII.

_(@n+1)(n-3)

7. lpesea Moc/1e10BATEILHOCTH paBeH:
n nz
a)0; 0)1; B) 2.
1
8. Cymma reomerpuueckoii nporpeccun 27,9, 3,1, 3 paBHa:

a)40;  6)41; B)40,5.

9. Haiitu lim M :

o 6N -1

1 1
0; 6)1- ; .
a) )6 B)26

10. Haiitu cymmy 4ieHOB OECKOHEUHO yOBIBAIOIIEH TeOMETPUICCKOM
IIPOrPECCUU:

10.1 3123 10.2 —§;g;—£... 10.3 \/E;—\/g;wfz...
3 315 9 8 2 3 4 \64

Tema3.2. IIpousBoanasi u ee npumenenue. (10 yacon)

[Tpon3BoHas: MEXaHUYECKHI U T€OMETPUUYECKHI CMBICI TPOU3BOIHOM.

VYpaBHeHUe KacaTeIbHON B 00IIIEM BHJIE.

[TpaBuna u popmynsl tudpdepeHnupoBaHms, Ta0IULA TPOU3BOJHBIX HIEMEHTAPHBIX (DYHKIIUH.
UccnenoBanue GyHKIIUH € TTOMOIIBIO TPOU3BOTHOM.
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Haxoxnaenue Haubob111ero, HANMEHbBIIET0 3HAYSHHS U SKCTPEMalIbHbIX 3HAUeHUH (DYHKIUU.

IToBTOpEHUE TEOPpETHYECKHUX OCHOB:
OrnpeneneHre MpoU3BOIHOM.
MexaHM4eCKHil 1 TEOMETPUYECKUIN CMBICI MPOU3BOHOM.
KacarenpHast k rpaduky QyHKIMH, ypaBHEHUE KAaCATEIbHOM.
[IpaBuna u hopmyssl quddepeHITpOBaHHUS.
HuddepenurpoBanue cioxHON QyHKIUH.
AJTOpUTM UCCIEeNOBaHUS (PYHKIIUH.
HaxoxaeHne ¢ TOMOIIBIO MPOU3BOIHON: BO3pacTaHue U YObIBaHUE ()YHKITUHU, TOUKH
JKCTpeMyMa, HauOoJIblllee U HauMEHbIIIee 3HaueHUs (QyHKIUH.

NookrwnpE

Hajitu npou3BoaHbie QyHKIUIL:

1. y=x* 2. f(x) = 3x° 3.y =4x? 4.s:§t4—%t2+2t
1 5 3, .
5. f(x)= —gx +§x —2x+1 Haitru f'(3)

1
6. y=3x3032-Tx+4) T.y=2x 8.y=— 9.y=x2/x
x

6x’ 6x°
y=—— 11. f(x) =

5Jx TJx
12. f(x)=3x*3/x> Haiiru f'(0,917)

10. Haiitu f'(1,24)

3_ 2 3
13, y=X -4 U y= > ]_5_y:w
5\/; x® —2x 1—4x
1+
16. y= Vx 17.y = x(~x + 2) Haitru y' (4,2)
1-x
18. f(t)::T Haiitu ' (8) 19_y:_i
f 3 4%
5 5
20. f(X): * 2+l 21.y:2L+i3_x_+3x_1
1—x X Wx  x 2
2 3
22.y:is+)m/;—x—+2 23.f(x):6x23x+i4—x—
X 4 X 2

YpaBHeHHs KacaTeJlbHOM H HOPMAJIU K KPHBOIi.

1. COCTaBHTB YpaBHEHHs KacaTelbHOM 1 HopMaid K rpaduky dyrkmmn f(X) = X2 + 4X + 5 B TouKe

¢ abcuuccoit X = -3.

2. K rpaduky dyskmmn f (X) = X + 3x° B & TouKe ¢ abCIHCCON X = -1 MPOBEICHBI KacaTeIbHAS 1

HOopMasb. COCTaBbTE UX YPABHEHUS.
X

3. CocraBbTe ypaBHEHHMS KacaTeNbHOM, MPOBEAEHHON K rpaduky QyHKIMH Y = €2 B TOuKe eé

nepeceyeHus ¢ ocsio OY.

4. Haiinute TOYKH, B KOTOPBIX KacaTeidbHas K mapabose y=X2 napajuienbHa npsiMon Y-4xX-1=0 u

MEPIEHIUKYIISIPHA K HEH.
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CocraBbTe ypaBHEHHE KacaTeIbHOM K KpuBOi XY = 2 B Touke N(2;1)
6. Kakoii yroia ¢ monoxxutensHbIM HampasieHneM oc OX cocTaBisieT KacaTreiabHast, PoBeAEHHAs

1 3
k rpaduxy dyuaxiun f(X) = gx3 B TOYKE C abCHucco X = - "

7. CocTaBbpTe ypaBHEHHE KacaTeJIbHOU U HOPMaIU K KPUBOH Y = B TOYKE C a0CIHCCOi X

=0.

8. CocraBbTe ypaBHEHHMsI KacaTelbHbIX K rpaduky ¢ynkmum f(x) = X
KOA(PHUIHMEHTH KOTOPBIX PaBHBI §.

9. CocraBbTe ypaBHEHHs KacaTenbHBIX K rpaduky Gyukmmn f (X) = x3— 2x? + X — 2, mapauieabHbIx
npsmoit 4y — 7x = 28

10. BpruuciuTe miIomaab TPeyroyibHUKa OOpa30BAHHOIO KacaTelbHOM NMpOBENEHHON K rpaduky
byHKIIMU Y = x® B TOuKe A(3;27) u ocsiMu KOOpIMHAT.

+ x?

3o+ Xz, YIJIOBBIE

PusuyecKue NPUJIOKEHUS IPOU3BOAHOM.

1. JIBmKeHHE TOYKH, JBMKYIIECHCS MPSIMOJIMHEHHO, 3a/1aHO YPAaBHECHHEM S = 3+ 5t° + 4. Hatigure
CKOPOCTh U YCKOpPEHHE B MOMEHT t = 2¢

2 . Haiigute ycKkOpeHHE TOYKH, €CIIM CKOPOCTh TOYKH, JBHIKYIIEHCS NPSIMOJHMHEHHO, 3aqaHa
ypaBHeH#HeM V =t + t — | B MomenT t = 3¢

3. Touka OBMKETCS MPSMOJMHEWHO 1O 3aKOHY S = 6t — t?. B KaKOH MOMEHT BPEMEHHU CKOPOCTh
TOYKH OKAYKETCSl PaBHOM HYIIO?

4. Touka ABMXKETCS MPSIMOJMHEHHO MO 3aKOHY S = t* — 8t + 4. B KaKkoil MOMEHT BpEMEHU
CKOPOCTb TOYKH OKA)KETCSI PABHON HYIIO?

5. 3akoH u3MeHeHUs Temmeparypsl T Tena B 3aBUCMMOCTH OT BpeMeHH t 3a7aH ypaBHEHUEM
T = 0,2t%. C kakoit CKOPOCTBIO HAarpeBaeTcs 3TO TeJIO B MOMEHT Bpemenu t = 107

6. Temmeparypa Tena T W3MEHSIETCS B 3aBUCHMOCTH OT BpemeHH t mo 3akoHy T = 0,5t - 2t. C
KaKOM CKOPOCTBIO HarpeBaeTcs 3TO TeJI0 B MOMEHT BpeMeHu t = 57

7. Temo maccoii 10 Kkr. IBWKercs NpsAMOIHMHEHO Mo 3akoHy S = 3t° + t + 4. Haiftu
KMHETHYECKYIO DHEPTHUIO Tella (mv2/2) yepes 4c¢ rocie Havaja JABHKEHUS.

8. Teno maccoii 100kr. qBHXKETCS MPSIMOJIUHEWHO MO 3aKOHY s=5t* - 2. Haiizure KHHETHYECKYIO
SHEPTHIO Tesla yepe3 2¢ Mociie Havyajla JABHKEHUS.

9. Cuna toka | u3MeHsieTcs B 3aBUCHMOCTH OT BpeMeHH t 10 3aKoHY 1=0,4t* (1 - B ammepax, t - B
cekyHax). Halinure ckopocTh M3MEHEHHs CUJIbI TOKA B KOHIIE 8-0i CEKYH/IbI.
10. U 3menenue cuibl ToKa | B 3aBUCHMOCTH OT BpeMEHH t aHO ypaBHEHHEM |=2t>-5t (I - B
amrepax, t - B cekynaax). Halimure ckopocTh n3MEHEHHUsI CHIIbI TOKa B KOHIIE 10-0#1 CEKyHBI.
11. VYrox nmoBopoTa mKHBa B 3aBUCHMOCTH OT BpEMEHH t onpeensieTcst U3 paBeHCTBA (p:t2+3t-5.
Haittu:
a) CPEIHIOI0 YTJIOBYIO CKOPOCTh B TPOMEKYTKE BpeMeHHn oT t=3 not=15
0) YIJIOBYIO CKOPOCTh B MOMEHT BpeMeHHu t = 5

12 . Teo Bpamaercs BOKPYT OCH, IPHYEM 3aKoH m3MeHeHus yraa ¢ = 0,1t%. Haiitn yrioyko
CKOpOCTh BpaIlleHHUs TeJla B MOMEHT t = 5.

13. Vrox ¢, Ha KOTOPBIH MOBOpAaYMBAETCS KOJeco depe3 t CeKyHII, omnpeneseTcs U3 paBeHCTBA
[0) =at’ - bt + C, rIe a, b, € - mocrossHHbIE BennunHbl. HaiiTu:
a) YIJIOBYIO CKOPOCTh BpaIlleHHUs KoJjieca; 0) MOMEHT €ro OCTaHOBKU

14 . Komeco Bpariaercs TakK, 4TO YroJi OBOPOTa MPOMOPIIMOHATICH KBaapaTy BpeMeHH. [lepBhrii
obopot ObuT cnenmaH KojecoMm 3a 8 cek. OmpenenuTs YIIOBYKO CKOPOCTh Kojeca udepe3 32
CEKYH/IbI I10CJIE HavaJla BPALLEHUS.

o 1 L
15. Touka nBMXeTCS NPIMOJIMHEIHO MO 3aKOHY S= 5 Jt . Haiitn eé CKOpOCTh B MOMeHT t =2,25.

16. [BmxeHHe TOYKU 331aHO ypaBHCHUEM S = t2- 4t + 20. B KaKoii MOMEHT BPEMEHHU CKOPOCTh
TOYKHU OyneT paBHa HYIIO?
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17 . JIBwkeHue TOUKH 3a7aHO YpaBHEHUEM: S= Z t*- 4t + 16t

a) B kakue MOMEHTHI BpeMeHH TOUYKa ObUIa B HAYAJIbHOM ITyHKTE?
0) B xakue MOMEHTBI BpeMEHH CKOPOCTb €€ paBHa HYJIO?

18 . Ilyns BeuleTaeT W3 MUCTOJETa BBEPX CO ckopocThio 300m/cex. Haiitu ckopocTh mysiu B
MoMeHT t = 10 Cex u onpenenuTh CKOJIBKO BPEMEHH IyJisl ojHuMaeTcsi BBepX. ConpoTHUBICHHE
BO3/yXa He yuuThiBaeTcs. 3amedyanue. Boicota S (B MeTpax), KOTOPYIO AOCTHTraeT 3a t ceKyHA
TeJOo, OpOIIEHHOE BEPTHKAIBHO BBEPX CO CKOPOCTBIO VoM/CEK, orpenensercs u3 GopMyisl: S =
Vot - 4,9t2.

19. C kpplmm J0Ma, HMEIOLIETO BBHICOTY paBHYIO 50 M OpOIICH BEPTHKAIbHO BBEPX MSY CO
ckopocTtbio 20M/cex. HaiiTu:

a) CKOpPOCTH MOAbEMA B KOHIIE BTOPOM CEKYH/IBI; 0) MOMEHT HaJalia MaJeHUS
B) HauOOJIBIIYIO BBICOTY ITOBEMA OTHOCUTEIBHO TOBEPXHOCTH 3EMIIH.

20. Haiiti cuny F, 1eficTByOIIYyI0 Ha MaTePHAIBHYIO TOYKY MAacChl « M », KOTOpast ABUKETCS

MPSIMOJIUHEIHO 10 3aKOHY S = 2t° - 12 npu t = 3cC. .

IIpousBoaHas cja0XKHON (PyHKIUM.

Hajitu npousBoaHbie QyHKIUN:
1. y=(23-4x%+x)"  2.y=(>-1)" 3. y=1/(x*-1)*

4. fx)=vVx’—4x+2 5.f(t)= t t+1 Haiigure f'(2)
6. y=Ar’ —x° 7.y=x" —4x  8.f(x)=4/(3x — x°)°

2
9. y=x*2x -1 10.f(X)=(t*+1)-Vt* =1 11.f(x)= /2—
2x°+1
b
12. y=2x-1/x’+4 13.y=x/a’ +x° 14.Y=—+/a’ —x’

a

15. y=4/2px 16. y=— 2 - 17.y=3x" -1
(X" —4x+2)
18. f(x)=(2x-1)*>- V1 —2x

IIpou3BoaHbIe TPHTOHOMETPHYECKUX (PYHKIIUIA.
Haiitu nponsBoaHbie QyHKIMNM:

1.y =sin7x 2.y =1g4x 3.y = Ccos5X 4.y = tgx-ctg2x

5.y = sin®k 6.y = -1/4 cos’x 7. f(x)= -ctg°x Haiiru f' (%)
8.y = ~/sin5x 9. y = sin4x-cosx 10. y = tg°3x-sindx

11.y = cosx-1/3 cos®x 12.y =3/8 x - 1/4 sin2x + 1/32 sin4x

Tt
13. Touka IBHKETCS MPSIMOJIMHEWHO 110 3aKOHY S = a-C0S —— . Haiitu:

a) CKOpOCTb IBUKEHUS TOUKH Npu t = —

0) [Ipu kakux 3HaueHusX t ckopocTh Touku paBHa 0

14 . Touka nBrKETCSA MPAMOIMHENHO O 3aKOHY S = sin’t. Haittu BpewMms t, Korga ycKopeHue
paBHo 0. HaiiTu ckopoCTh IBHKEHHUS B ’TOT MOMEHT BPEMEHH.
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Tema3.3. I[lepBooOpa3Hasi u uHTErpaJ. (8 yacon)

WuTerpan u nepBoobdpazHasi.
Teopema HproTrona—JleiioHu1IA.
[IpumeHeHre nHTErpaia K BBIYUCICHUIO (PU3HMUECKUX BEIIMYUH U TDIOMIAICH.

IToBTOpEHNE TEOPpETHYECKHUX OCHOB:

1. Tabnuna nepBooOpa3HbBIX.
2. Wurerpan (ompeneneHHbld U HEOPEICICHHBIH).
3. ®opmyna Herorona—JleliOHuna.
4. Ilnomans KpUBOJIMHEHHOW TpaNELHH.
Haiitu HeonpeneleHHbIE UHTETPalbl
1. dex; 1 X dx 29 '[sm 2xdx
24y - “Jcosa’ COS X
2 IGX dx; i % ,[ cos2xdx
3. _[(4x2 —x+3)dx; 13 I(ZX__ ——jdx sin X +cosx -
, 24, J- cos2xadx
4. .[2(3)(_1) dx; 14. j(\/;+T+1)dx; sin’ x cos® X
5 I de x +1 ' 25. I
' X ’ 15. ; sin® x-cos® x
2/x x?dx
6. dx; X — 1 ) 26. ;
NG 16. jz dx; Ixz+1
7. j(2x3 —xY)dx; 17 ISX +2 4y 27. j3-sec2 xdx ;
dt
8. _[_2; 18. J- 5dx 8. _[ctgzxdx;
3t 3cos® X | 2
I du iy 29. I3tg xadx;
9. ; X .
3u? 19. Jssinz < 30. J\/2+2c032x dx ;
xdx 4dx X2 —4x—5
10. ; 20. | —; 31, | —dx
I3§’/x_2 I3,/1_)(2 R

11. [ (4sinx—3cosx)dx; 3dx

21.
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IIpocreiime NpUJIOKeHUsT HEONPeeJIEHHOI0 HHTerpaJa.
1.Haiitu ¢pyHkumio, mpou3BoHast KOTOpoi )” =2x—3,ecmunpuX =2 Yy = 6.
2.Haittn I(cosx — sinx)dx ,eciu TIpy 3HaYEHKE TIEPBOOOPA3HON (PYHKIUM PAaBHO 6 IIPU X = 7T

3.Haiitu ypaBHEeHHE KpHUBOHi, €Ciin yriIOBOK K03 (pULIMEeHT KacaTenbHON B KQKI0W €€ TOUKE paBeH 2X
4. Haiitu ypaBHeHHE KpUBOH , mpoxozsmieit yepe3 Touky A(0;1) , y koTopo# yrioBoil ko3 duiueHt

KacaTelIbHOW B KaXK/I0W €€ TOUKE paBEeH 3X2 —4x+1.

. . i
5. 1nsa ynkuuu >— HaiiauTe nepBooOpasHylo, rpauk KOTOPOH MPOXOJUT 4Yepe3 TOUKY (g ;Oj
cos” x

6.Haiitu ypaBHeHHMe KpuBO#, mpoxozsmeil depe3 Touky M (1;4), ecnm yrnoBoit koddpduumeHT
KacaTeJIbHOU B KaXKJIOM €€ TOYKE PaBeH 3% — 2x

7 CocraBbTe ypaBHEHHE KPUBOH, Mpoxojsiieii depe3 Touky A (—1;3), ecnu yrimoBod KO3(pQGUIIUEHT
KacaTeJIbHOU B Ka)XKJIOW ee TOUKE paBeH YTPOCHHOMY KBaJipaTy aOCIUCChl TOUKH KaCaHHs.

8. Haiitu ypaBHeHHE KpUBOM, poxozsmeii uepe3 Touky A(0;1) , y KoTopoii kacarenbHas B JTH000H
TOUYKE UMEET YIiI0BOM K03(h(pULMeHT, paBHbIM OpAXHATE TOUKU KaCaHMUS.

9. Haiigute Ty mepBooGpasuyio dymkimu f (X)= 3x% + 2X + 1 rpaduk KOTOPOii MPOXOIUT Yepes HAYaio
KOOp/MHAT.

1 T
10. Onna u3 epBOOOPasHBIX PYHKIMM ——— IPOXOIHUT YEPE3 TOUKY E;O , @ BTOpasl — 4epe3 TOUKY
S™ X

T .
[g ;1} . 'paduk kaKkoif U3 HUX PACHOJIOKEH BhIIIE? KAKOBA Pa3HOCTh ATHX MEPBOOOPa3HBIX?

11. CocraBpTe ypaBHEHHE KpHUBOMW, mpoxojsmiell yepe3 Touky M(1;4), ecau yrioBoil kKodhuImeHT
KacaTelbHON B KaXKIOW ee TOUKe paBeH KyOy aOCIUCChl TOUKH KacaHHUs.

12. CocraBbTe ypaBHEHHE KPUBOH, MPOXOASIICH yepe3 Touky M (e; 2), ecnu yrioBoi koddduiument
KacaTelIbHOW B KaX/I01 e TOUKe paBeH 1/X

13. CxopocTh NPSAMOIUHEHHOTO ABMKEHUS TOYKU U3MEHSETCSA 110 3aKOHY V= 3t* — 2t . Haiiu 3akoH
JBUKCHMUSL.

14. CkopoCTh MPSIMOJIMHEHHOTO BIKCHUSI TOUKH H3MEHSETCs 10 3aKOoHY V(1) 3t2 + 4. Haiitu 3akoH
JBIKEHUS, €CJTU 32 BpeMs t = 2¢ TouKa MpoIuia pacctosaue S papHoe 20 M.
15. CxopocTh MpsIMOJIMHEWHO ABMXKYIIEHCs TOUku 3amaHa (opmynoi v (1)
JBUKEHMSI TOUKH, €CJTM K MOMEHTY Hayajla OTCYeTa OHa Mpolia nyTb 6 M.
16.CkopocTh mpsiMosinHeHOTo aBrkeHnss Toukd V (t) = 2Cos t. Haiitu 3akoH JBMIKCHHS , €CITH B
MOMEHT t = 71/6 Touka HaXOUJIach Ha pacCTOSTHUM S =4 M OT Havajia OTcueTa.

17. Teno OpolIeHHOE BEPTUKAIBHO BBEPX C HAYaJIbHOM CKOPOCTHIO Vo. HaliiuTe 3aK0H IBUKEHUS 3TOTO

Tena (COMpOTUBIIEHUE BO3AyXa HE YUYUTHIBATS ).

2t — 3. Haiitu 3akoH

. _ 1942 o
18.Touka aBUKETCS NPAMOIUHENHO ¢ yckopenueM d = 12¢° + 6f . HaiinuTe 3aK0H IBHKEHUS TOUYKH ,
eclii B MOMEHT t = 1¢ ee ckopocTh v =8 M/C, a myTh S = 6 M.
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OmnpenesieHHbII HHTErPaI
Brorunciuts CJICAYIOIKUC NHTCTPAJIbL

edX g % d
t t 1 — J.cosxdx I )2c
J.x dx j(x +2x+1)dx J. “dx 1 X - J sin” x
1.2 ;2. ; 3., 4, 5 , 6.4 ,
RE] il
tod ¢ d p fx—1 2
J. a - _[ x2 AUx*d _[x dx Jcos2xdx
7 Svl-x : 8 o 1+ x : 9. ; 10. 10 Vx : 11. 0 ;
z RE]
oo 1 ¢ d
I(z—,zjdx [—= 2y B
7> \COS” x sIn” x TV1=x7 Il 3 Y
12. 6 : 13. 2 : 14,1775, 15. 0 =T - 16
2 "
J' dx ; 7 J~ 2d2X
o VA4 — x> 5 COs“3X
IIpusio:keHns onpeaeJeHHOr0 HHTErpaJa.
Brruncnenue miomaaei miockux Guryp.
1. Berauciutse IJiomanab CI)I/Il"prI OrpaHquHHOﬁ JJUHUSAMMU:
1.1 x+2y-4=0,y=0, x=-3, x=2. 1.2 y=x3y=0, x=2,x=3.
1.3 y=-x’+ 4, y=0. 14y =x,y20, x=1, x=4.
15 y:SinX, y:O, x:O, X = 1. 1.6 y:XS’ x:]” x:3’ y:(). ]__7y:-
6x, y=0, x=4. 1.8y=2¢, y=0, x=0, x=4.
19y’ =9x, x=1, x=0. 1.10y=x*-X, X=0, X =2 H 0ChIO OX.
1.11y=9-x* uoceio OX. 1.12 y =x*-5X + 4 1 ochio OX. 113 x°
=4y, x=0, y=0, y=4. 114 y=2* x=0, x=3,y=0. 1.15y=5x, x=2,
y=0. .16 y=4/x, x=2, x=6, y=0.

1.17 HaiiTu miiomans, OrpaHU4EeHHYI0 OJJHOM MTOJIyBOJIHOM cHHYcOuIsl U 0cbio OX.
1.18 HaiiTu miomans purypsl, orpaHu4eHHON OCIMU KOOPAMHAT U KpUBOM y = 4( 1— x3).

1.19 y=—x2,X:—3, x=-1, y=0. 1.20 yZ: -9, x=-4, x=-1, y=0.

2. BoruncnuTh miomaas GUrypsl, 3aKI0YEHHON MEKTY JTUHUSIMHU.
2.1 y:XZI/Iy:2X. 2.2y:x2ny:—3x. 2.3y:X2Hy=2x+8.2.4y=
2+ 1ny=x*+10. 25y=x’my=2-x-. 26y=x nx’=3y. 27y=—x*+x+
6u y=0. 2.8y=x2-6x+91/13x—y—9:0.
2.9y:%X3Hy=3X. 210y =x*—2x -3 ux -y + 3=0.
211y’ =9xu y-x=0. 212y’ =xux’ =y. 213y =x*uy=1-x%2.14 x?
+y?=8 1 y*= 2X. 2.15y=x21/1y=l. 216y=¢”,y=e¢ " ,x=1.

X

217x-2y+4=0, 3x+2y—12=0uy=0. 218y=-x*-1, x=1, x=4, y=0.
2.19y = 4x - X, X=5,y=0. 220y=—x*+5uy=x+3

221y=2x"-1 uy=x", 222y=x+6uy=8+2x-x. 223x=
2-y-y'ux=0. 2.24y=%x3,y=0,x=1,x=2.

2.25y=x’uy=2x+8.

28



BorunciieHue myTH, NpoiIeHHOr0 TOYKOM.
1. CKOpOCTb ABUKEHHS TOUKH H3MEHSETCS 110 3aKoHy V(1) = 3t% + 2t + 1
Haiitu nyTh, npoiiaeHHbIi ToukoM 3a 10 ¢ OT Hayaia IBUKEHUS.

2. CKOpocTh JBMXKEeHMs Toukn V = 9t> — 8t. Haiitu myTh, MpOii/IeHHBI TOUYKOH 3a YETBEPTYIO

CeKYHY.

3. CkopocTh aBHKeHUs Touku V = 12t — 3t°

JABHOKCHUA 10 €€ OCTAaHOBKHM.

4. CKopoCTh JABM)KEHHUS Tela 3a/laHa ypaBHEHUEM V = (

TEJIOM 32 BTOPYIO CEKYHY.

5. CkopocTh ABM)KEHMS Tela 3afgaHa ypaBHenumeM V = (18t - 3t )m/c. Haiitu myTbh, mpoiiaeHHbIH
p yp ¥YTb, Op

TCJIOM OT Hadajia ABHXXCHUA 10 €TI0 OCTAHOBKH.

6. JlBa Tena HAYMHAIOT JBIKCHHE OJIHOBPEMEHHO M3 OJHOW M TOH K€ TOYKH: OJJHO CO CKOPOCTBIO
V = 3t? (M/MuH), Ipyroe co ckopocTbio V = 2t (M/MuH). Ha KOKOM paccTOSHMH APYT OT Apyra OHH

. Halitm myTh mpoONIEHHBIM TOYKOM OT Hayana

2t+§2
t

] M/C. HaiiTi myTh, npoiiAeHHBIN

6y,Z[YT qcpe3 10 MUHYT, €CJIM OHU ABUXKXYTCA I10 HpHMOﬁ JIMHUKX B OAHOM HaIIpaBJICHUH.

7. Teno OpoOIIEHO ¢ IOBEPXHOCTH 3€MJIM BEPTHUKAIBHO BBEPX cO ckopocThio V= (39,2 - 9,8t) m/C.

Haiitu HanOosnpI1yto BEICOTY ITOIbEMA TeNA.

8. Temo mBUMXKETCS MPSAMOIIMHEHHO cO cKopocThio V = (2t + a) M/C. HailiTu 3HadueHue a, eciu
W3BECTHO, YTO 32 IPOMEKYTOK BpemMeHHU oT t1 = 0 10 t; = 2 ¢ teno npouwio nyts 40 m.

KonTpoabsnas padora. [IpouszBoanas u uHTerpa.

Pa3nes 4. Kopumn, crenenu u jiorapugmni

Tema 4.1. Kopun u crenenu. (4 yaca)
Cmenenns ¢ deticmeumenbHblMu ROKA3AMensiMu.

1. BpemuauciIuTs.

11 (g)‘l -(2—0.75—2 )‘2 _65.%)—1

2.0471
0e-(g)?
13 160_5 _ (ETOJS N (%T4
14 06 (2 - (%sz_l ~6-(-3)!

3
15 55.125.25°03.5725

1)° 81390 +(L)°.55
ol

b O e
81 2

18 (V122427 +3J75)-4/3

1.2

1.6

29

1.1

o

1.1

-

11

N

11

w

1.1

SN

1.15

1.16

1.17

(\/4—ﬁ+\/4+ﬁ]2

)ﬁ 27V 1 g0, (ZJ 3.7

68 V18 —(—5 J-(av2)? +~F0.00032
3% (1) —((%)zj_o'zs 362.01°2
5/ (L2 {154 20,1253

(lfm 2% 010573 - (%ﬁ

0.008 2 —(1) % +256% ~271+65

—2.40.((90'5)_ (" o724

_50.((

FN

)2)_0'25 362 (0.1) 2



1.18 [(4%)‘%.%5_(_30)J2 121 JJ65-7-/J65+7 7
m (12+8005)3

119 (L)°.1072 +M

(_2)—2 (a\/5+\/i—\/_)
_ 1 _3 3
—25)P° (1) 2 (1) 3 b2 11
120 ¢ )1 (4)05(9) 26| 2T bl (a+b)|-a 2b 2
(3 -16° aZ +b2
2. BEITOTHUTE NEHCTBHA. 1 1
Xy2 —x2y 1\1
, 1 . —+ y(x?—+y2j
— - X_
Zl(azb—j /(m} Y
' 344 1.2 —X)s5 1
d 4a ¢ 28 (1 X)54 [1_)(2)4_%
5 X 2

(3813 j (3a3 +b™ J (L-x)

23 (%Xo 075) '5-(1+x‘°'5)

2.4 (\/2+\/§+‘/2_\/§j2
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Tema 4.2. Iloka3zarenbHas, Jjorapupmudeckasi u creneHHas pynkunuu. (10 yacon)

1. Berunciurs.

1.1 loggqx=-2

13 logy 7=-1

15 logy 128=~3
1.6 Iogg% x=-0.75
1.7 log, 32 =3

1.8 Iog% 2.25=X
1.9 IogS% x=-0.8
1.10 log,,s5 X =2
1.11 logg g 45 = x

1.12 log, 3 Sllzx

1.13 Iogﬁ 256 = X

114 logz 27—log31

logs 4.5+log3 2

1.15 log, 100+ log 12— 2 log, +/30 +3'°934

1

1.16 logy 36+ log, 10— 2 log, 15 + 42 °92°

3 10g1258 | 4101007 2
1.17 (814 —2log, 4+ 2592 j-49 007

2. IlpomorapuMupoBaTh BEIPAKCHUSI.

34/ .2
21 X:ﬂ
a+b
(a+b)®-3a?
22 X=~—4
b~2c2m3
. 3a—1b23/a2 _p2
4 cos 25°

12

12 |0g81X=%
1.4 Iog&8=3

1.18 49110972 _5-logs4

1.19 \/§l+|093 4 +13'0%34
1.20 0.04%+10950.02 _ /5109225

1.21 |090.84 7 1

1.22 |Ogo_46 3 =1

0.817°932. 117

2.7
16,7053 _90.3J

1.23 |Og]__29 e0-46

1.24 |0g0l48

10-0-38 L7

1.25 |0913.4
42712

1.26 log, 4 3/17.56%%

-0.23
127 m(ﬂj
0.27

3/5.12

1.2
4.86‘1-2]

1.29 log, 3 3/5.12707 .0,36%-98

1.28 |090.93(

a +C
2oy =85 7
(a+b)°b

5Ja—b-(a+b)?
_2
a 3b%\a% -b?

2 0032 A

26z

2.7 X=

0
100-847 -5\/11.76J

1.82
2 70812 _e—o.74]

J0.34

2.7
0.778712 -«/52.7}

81



2 -2 :
24 X_Za_5b35(a—b)2 28 X:5m 2\/5'5"]37\.
o 3(a-b)* 3sin“ A -+/CoS A

3. Haiitu X, eciu:

3.1 Iogx:Ioga+2|og(a+b)—%log(a—b)
1 1 2
3.2 Iogx:Eloga+z(logb—gloga+Iog(a+b))
2 1 2
3.3 Iogx=—Iog(a+b)+§(2Ioga+Elogb—glog(a—b))
3.4 logx =%(Iog(a+b) —%Iog(a—b))—Zloga
3.5 logx =§(Ioga—2log b)Jr%Iog(a2 +b?)
1 1 7
3.6 Iogx:IogZ+I093+E(Ioga—zlogb)—§logc

3.7 Iogx:3log(a—b)—2IogZ—IogS—%(Ioga+%logb)

3.8 logs, x=0.38 3.12 Inx=0.607
39 lgx=124 3.13 Inx=-2.36
3.10 lgx=-0.276 3.14 Inx=-0.112

3.11 |Og 0.76 X= 5.2

4. Haittu o06nacTh onpeaesneHust GyHKIIAN:

41 y=Ig(3x* +7x+2) 4.6 yzgi
4.2 y:(i)m 47 y=logi(x-1)
10 2
4.3 y= ; 2
- log, (x+3) 48 y=logg4(5x—Xx°—6)

4.4 y=3}2 49 vy=log,(x+6)+log3(6—x)
45 y=logs(x+4) 410 y= Iog% Vx+1
5. IMocTpouts rpaduku QyHKITHI:

5.1 y=logz(x-1) 5.2 y=logg3(9-x?)

5.3 y=log,(1-X) 5.4 y=1logg.4|X

55 y=-2% 56 y=3"2

1 X—3 1 X+2
5.7 y=|= 58 y=|=
Y (2) y (3]
59 y=2%1 510 y=37%

Ilokazamenvuble ypasHenusa u HepageHcmea.
1. PemmTh ypaBHEHUS:
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X 1-2x X
11 (3] (2 1.2 (ZJ _»B
7 9 5 4
1
5x-1 _ o ex-11 1.4 N ———
1.3 0,5 =25 \/E
x-1 2—X
x2—x—6 _ 1.6 g . g :E
15 47 -1 3 5 B
17 Yot =3 18 %16 =4*
1.9 2%.5% 1000 S
- = 110 55 =0.04
3x-2 X+4
111 [1) :814X+l 112 2 — 0.252—3X
3 3/px-1
1xes (172 5 x_3 x5 X7
113 8127 " = 3 327 114 32x7 =0.25.128 x3
3/e2x-3 _ 25 2
115 5 —% 116 2X —x-1 — 0582X—4
117 2X.5%3_-02.102°% 1.18 13.2% =8
1.19  0.096% 2% =517 120 19%3=17
1.21 31 13X _108 1.22 33.2%1_pxl _9og
123 2*2_-J05 124 3V2X+l _ 943
~ 1 X+3
125 0.125% =128 126 9~ :(E]
5 2X-3 )
1.27 (Ej =243 1.28 0.01-2%.5% =0.012.103%*3
129 9o¥l 3x2_48_0 130 5% =155.5%1.50
2 2 _ 5
131 4¥ -3.2¥ 4+2=0 132 27427 =2
133 2¢l_ g, 1 g X X 2x+1
: X oq 134 25% 113.10% —7.22%1 _
135 91 +43%2=90 136 34X _4.32Vx 13-¢
1.37 423 _.3.4%2_1-0 1.38 3+ 4 I =T 4 T 4T
139 4.3X_9.9X_5.32.92 140 3*1_2.3%1_4.3x2_17
1.41 324 3%l _3X _gg 142 2.16%-7.4*—4=0
143 2.4%% 18-17.4% 144 9*_-8.3*1_g1-0
145 442%=2%1 146 22X _9.0X414-0
2-X x-4
147 5%145.02%2_-2 1.48 Gj —6.9 2 4+2.3*6_29
1.49 33¥+1_yg.07%1  ogl5X-1_gn_g 150 52X _7X_52X.17,7%X.17=0
151 6-2%2-%2-8 152 3.4%_5.6%+2.9X =0

14



153 32%t4 1 45.6% _9.22%t2 _ 154 5 _7xt o5 7%

155 22X-14%_2.7%X =0 156 9% 142.21X" 1 49%°1_¢
2. PemuTh HepaBeHCTBA:
1 X—4 2 2X+3
2.1 27_3X<(Ej 2.2 (5) > 4552
2X-3
23 Q05’3 _p7 2.4 0-54x<(%)
X—4 3x-1
o5 [2) (2 26 L  Ygxr2
5 2 125
1
3 8 1 Z(2X+3)_2
27 25% X 2 1
125 2.8 [2) <1
29 2% o1 210 0547 -15x+13 _ p—4+3x
x—1 x—1 -1
211 (3] (%) .4 212 0337 (190
7 6 49 9
—X —X
2.13 (Ej +23tX <9 2.14 3“-[1) +8>0
2 3
215 3+2.3*-9%X>0 216 2X.5ltX  9X+2 X 94
2
X +6X+9
217 3X.lX 43X 27X <105 2.18 X a >0
X_
219 4%-3.2%-4<0 2.20 ww
X< —=10x+25
221 32Xt2_32X 9y 222 52X+l gX 4

Jlozapudpmuueckue ypagnenus u Hepagencmea.
1. PemuTs ypaBHEHUS:

1.1 log ; (x*-3x) =4 1.2 log,, 64—log,, 8=3
1.3 log,(x+2)=2 1.4 Iog%(x2+6):—2
1.5 logs(6-5") =1-x 1.6 logg(4-3*1-1)=2x-1
1.7 Ig(3x—2)+1g2=2—Ig(x +1) 1.8 log%(ZX—3)+2=—log%(X+2)
—B)=4— _ 1.10 log;(2x-1) +log; (x—2) =-3
1.9 log,(2x—6) =4—log,(x—6) 91(2x-1)+logs (x-2)
111 |ogS§+|og5J5_=2 112 logs < +logs X = -1
X X
1.13 0.5In(3x~2) =In(4-x) 1.14 05Inx%+2In/x =4
1.15 0.5In(8—x)=In(1+/X+5) 1.16 4-lgx=3,/lgx
1.17 logzlog,log, x=0 1.18 x'9% =10
119 xRt =2 120 x2'915 _ /g

15



1.21

1.23
1.25
1.27
1.29
131
1.33

1.35
1.37

1.39

1.41

1.43

1.45

1.47

1.49

151

1.53

1.55

1.57
1.59

1 2
—+ =
5—-Inx 1+Inx

Ig9~t +x1g3/3°>7 =0

2log, 25—-3log,s x =1
Iogx(2x2 -3x—-4)=2

log, 3(2x? —11x—5) =2

log, (9—2%) =10'96%)
log,(4-3* —6)—log, (9% —6) =1

lgx+7 | 1
x 4 =10'9%F

2lg(x +1) 1
lg(7x+1)

lg X+ = 21g100
Ig x

logs x—IogX5=g

Iog3(2x—5)m =/X-2

5Iog32 x—logs x3 _ i
25
3 2

+ =
lgx—2 Igx-3

glogl(x+2)2 —3=log; (4-x)% +log, (x+6)3
4 4 4

log, (5” +35) —log, (5% —19) =1+log, 5

1 Yox ~Yox
Elogz(z X-10.-27% +1) =3(log, 7 49-1)

log Iog;(Z—gj:—Z

5ng _3ng—1 _ 3ng+1 _5ng—1

Iog7(x+ Iog2(9—2X)+ 4):1

2. PemmTh HepaBeHCTBA:

2.1

log,(2x—9) <4

2.3 logi(2x+5)>logi(x—4)
3 3

2.5 Ig§> lg(x+5)
X

2.7

log,4(x+1) <0.5

2.9 loggs(x®+x)<—-1

1.22

1.24

1.26
1.28

1.30
1.32

1.34
1.36
1.38

1.40

1.42

1.44

1.46

1.48

1.50

1.52

1.54

1.56

1.58

2.2
2.4

2.6

2.8

3'0%2 % Ig(3¥2* +991) = 191000

%lg(sm +73)+1g10=2
1+2log,,, 5=l0gs5(x+2)
Iogm(x2 -3x+11) =2
log,(6—4") =x

logos(2* 1) =x-1
x93 = 0,01

Jx'¥* = 100x

1+Iog\@ X =10g5(6—7x)

1+log, (3x+5) _o
1+log,(x+2)

log, x—2log, 32+3=0

| 1
3I0922 x—logy X _ i 092
27

log,,1(Xx—0.5)=log,_g5(Xx+1)
x!9% —1000x?
(1+§jl0923—logz(3x ~13)=log 5 5+4
2log 4 (2" —1)+x+|og%3+logﬁ 36=0

6
Iogz(Z—x)+Iog%(x—1)=Iogﬁ3
(log, x)? +4Iog% X+3=0

10x2*19% = (0.01)

log, (X% +2X) >3
logi(x+2)<logi(3x—7)
5 5

logi (2x—-5) < -2
2

logos(1—-x)>-1

2.10 log; (2x+1) > -1
3



5-X
211 logy ——>1
94X_2
2.13 |Ogl_7 (1—3X) <0

2
215 wgo
Ig3
2.17 log 5 (1-3x) <2
3

2.19 log, (x2 —9)-1g3<0

2.21 (Iog3x—2)-\/ﬁ<0
2.23 log4® x+log4 VX >1.5
2.25 I0922 x—2log, x? >-3

2.27 log, (16 —6x—x2) >1

2.29 |Ogo_4 (3.5-5x) > 2|Ogol4 02-1

2.31 logg(x? —4)-1g2 >0

2x+1

2.33 logyg <0

8x+3

2.35 |Og02( 2+25)

2.37 Iog;(3x—1)—
5

logg 2 (X—2) > logg 2 (x+1)

log 1 (x% 1)
239 —2 >0
Ig5

og x=1
2 X+2 <1

9

lo
241 3

Cucmemvl ypagnenuil.
1. PemuTs cucTeMbl ypaBHEHUI:

{ZX— y=19
loge(2x—1) —2log, y =-0.5
lg(x* + y*) -1=1g13
lg(x +y) —lg(x —y) =3lg 2
9¥ =100

13

1.5

1.7
2%.3Y*1 =72

1.9

{
{
{logz(X—Y)Zl
|

3+l oY _ 24

17

2.12 log; 3=X_ 4
5 X+2

2.14 Iogz(x2 -1)-1g0.5<0
2.16 Iogl[E—x2j<l
3\ 3

2.18 log 5 (2x—-2) > 2
3

2.20 (2—logy X) VX% -1>0

2.22 1g° x+lgx—2<0

2.24 lg(2x—-1) +lg(2x—3) > Ig(3x—3)
2.26 3I0922x—2Iogzx<5

2.28 Ig(x—1)+lg(x—3)<lg(gx—3)

log 1 (x? -3)
2
Ig0.3

232 logy X=%5 2
2 X+3

2.34 log 1 (—x% +6X+3)>-2
75

2.30

2.36 logi (3x+8)—log1(x+2)<0
4 4

2.38 0.1/0907(2=%) ¢

Iogl(x2—3x+l)
240 06 9 >1

2.42 IogZ;—1>—1
X

12 3 +2x=10
= log, (2x)
2
14 2X°+y=175
2lgx—Ilgy=2Ilg2-1Ig3
L6 {Iog4 x+logsy=1
y—-2x=7
X.2¥ =57
18 3 576
log 5 (y—-x)=4
I091 x+I091 y=-
1.10
X—-2y=3



111

1.13

1.15

1.17

1.19

1.21

1.23

1.25

1.27

1.29

1.31

1.33

1.35

1.37

1.39

|

{ .

Iogﬁ(x+ y)=2
36—X 4y+3 :36

log,(x+y) +log,(x-y) =1

log,(2x —y) +log,(2x +3y) =

2
40.25x —3y—8:\/§

1
x—y=103"19%5 3100
1
log» x—Iogz(y—Ej:O

Iogz(x+1):log2(y+%j

X2 + y2 =25

109 (y—X)+log, = = -2
2 y

3X_5.2Y =4001
3.2Y +3% =8097

log, (2x—y)* =2

log,5

18

1.12

1.14

1.16

1.18

1.20

1.22

1.24

1.26

1.28

1.30

1.32

1.34

1.36

1.38

1.40

[
-
|
|
s
i
&
[
;
|
e
e
b
|
|

X“=1+6log,y
_ X 2x+1
y =y-2"+2
log z(x—y)=2
2%X=2.5Y"1 _49

log, X+ Iog3 y=

xy =1000

y+4lgx=28
xy =40
X9 =4

1ng+—|gy
2

y2 + x> =272

3x 15y =0.25
1
2V
2logz(3x 4)

log, (x* -y)
3Iogz(3y X+24) _

logy(2x+2y) -

1-log,2

lg(4—+/x)=0

log,(x+y)=0.5

|092(5—y2)=1



x'9Y =100
1.41
lg, x=2

Kontpoabnas padora. Kopuu u crenenu. [lokasarensHsle u orapudMuyeckre ypaBHeHUS U

HEPaBEHCTBA.
Pazpgea 5.

Tema 5.1.YpaBHenusi u HepaBeHncrna. (10 yacoB)

Ypaenenus c oonoit nepemennoi.

1. Pemnuth ypaBHEHUS.

3x—l_2x+1_i_
7 2 14

11

2x-1 x 3x+1

1.2 -——= +1
5 15 3

1.3

1.4 3x—|5x—7| =2

H2x—3|—1‘ =X

(Bx+1)% +(4x-1)% =(5x—-2)*

1.5

1.6

(2x—1)* —4(x-3)(x+3)-41 _

1.7
0,2x%+5

x-3 x+5

X 3

1.8 3

x 7 8
x—2 x+2 x?’-4

1.9

16 X 2

1.10 + -
x2-16 x+4 x-4

111 (x-1) @2+ - 1 5)=0

X x+2
X 5  15x+10

1.12 — =
2+3x 3x—2 4-9x2

113 6 12 1

x2=2x x*+2x «x

YPaBHeHI/IH H HEPABCHCTBA

(1-2x)(4x* +2x+1) =8(1—x?)(x +2)

0

19

1.14

1.15

1.16

1.17

1.18

1.19

1.20

1.21

1.22

1.23

1.24

1.25

1.26

1.27

6 13-7x 3
—+ =

x> -4x+3 1-x x-3
x x+1 1
+ =
x—1 x+3 x*+2x-3
1 1 x*-2x+4
—+ =
x2+2x+4 x-2 x>-8
x(1+ > + 1 )=0
x-2 (x+1)(x—-2)
x*+3%+9 1 2
x3+27 x+3 x*-3x+9
2(x* =2x+7) 3 1-7x
4x® -25 (5—-2x)(2x+5)
1 B 1 _1
2(x-2) 3(3x-7) «x
(x* +4x)Vx-3=0
(x> —x)¥x-2=0
(9-x*)4/(2+x) =0
x> —3x?—4x+12=0
2x% —5x% —18x% +45x =0
3x*—x=0
2x* —x? =0



27 2 3

1.28 5 ——=—
x“4+3x x x--3x
129 14 6 :5—2x+ 6(2x—5)
x-1 x-7 x?>-8x+7
1.30 x(1+ + L )=0
x—2 (x+)(x-2)
131 2 N 3 =x+1Jr X
2x-1 x-3 x-3 2x-1
1.32 1 - 1 =1
2(x-2) 3(3x-7) «x
133 14 6 :5—2x+ 6(2x—5)
x-1 x-7 x?>-8x+7
1.34 1- 10 = 50 - 2
x+3 x*+x-6 x-2
135 1 x+8 1

x—3_ 2x2-18 B 3—x -
2. Pemuth OMKBaJpaTHBIC YPaBHCHHUS.

2.1 4x*-5x*+1=0
2.2 2x*—19x?+9=0

23 x*-11x*+18=0

136 4x—6_ x 9
x+2 x+1 x%+3x+2
137 1 B 1 _ 1 B 1
x+2 x+4 x+1 x+3
138 1 3 1 _ 1 B 1
x—2 x-1 x-4 x-3
139 x+=—=ag+=—
X a
1.40 2a+1_2a—1:2a
at+x a-—x

2.4 36x*—-25x2+4=0
25 3x*-13x*+4=0

26 a’x*-2ax®>-a*+1=0

3. Pemuth YpaBHCHUA METOJOM BBCIACHUA HOBOM nepeMeHHoﬁ.

31 (x*+2x)° —14(x* +2x)-15=0

3.2 (6x*—7x)*-2(6x*-7x)-3=0
33 (Y23 a0
X X

4. CokpaTuTh Ipo0Ob:

6x> —7x—3

41 ——— Y BBIUUCIIHUTD IIPU X = —
2x° —x-3

2

5x-10

42 ———— Y BBIUUCIIUTD IIPH X =
2x° +3x-2

5,5

20

3.4 (x°+3x)° +2(x” +3x) =24

35 3/x? +23x-3=0

36 (h2_*=1 9_p
1+x 1+x

4x? —8x

43 ———
2x° —-3x-2

0,5

U BBIYMCIIUTG IIPH X =

2x* —7x*+6

7 5 Y BBIYMCITUTD MIPH X =
3x"—-3x“ -6



5x* +5x? —3x’t -3t

4.5 327 126 U BBIYMCIUTh Ipu X = 0;

5. HaiiTu Bce KOpHU ypaBHEHHS:

51 x*-16=0 5.11
52 x*—x+2=0 5.12
53 x®+27=0 5.13
54 2x*+3x+7=0 5.14
55 8x°-1=0 5.15
56 2x*-x+4=0 5.16
57 x®-64=0 5.17
58 x°+64=0 5.18
59 x°-1=0 5.19
510 16x*-81=0 5.20

6. PeriuTh npparoHaibHble YpaBHEHUS.

6.1 3—xvx>-3=45 6.11

6.2 V3x?-2-2=x 6.12
6.3 V2x—1-x—20=2 6.13
6.4 ~2x+3++3x+3=1 6.14
6.5 V6—2x ++/4x-3=3 6.15
66 Yx—2+1=0 6.16
6.7 2x+2J/x =2 6.17
6.8 2/3—x +/2x=4 61
6.9 x+vx?-13v+31=5 .

6.10 3+/5-x =/x

21

t=1

x*+x*+4x+4=0
x° x> +9x-9=0
x* +5x2+4=0

x* —5x?-36=0
x® +5x* +x+5=0
x* +12x*> —64=0
8x®-27=0
16x*-1=0
x®-1=0

x-1=0

95++/3x+1 =100

J3+/x —9-5Jx =0

Jx+3++422—-x=7

2\x—=1++x+1=1

Vax+1-2Jx-1=2

VBx—6—x-2=2

N2x +3+ =6

5
\2x+3

V5—x +4/3x+1=2Jx+3

Va5 —3 i3

4x+5



6.20 2Jx+1-

6.21 Yx®+7=

4 —_—

Vx+1

x+1

2x -2

6.22 Vx+1-1=+x—+/x+8

623 x2—-2x? 13x—2 =x-1

Hepagencmea | cmenenu.

1. Pemuth HEepaBeHCTBA:
1.1 bx-3)—(4x+11) >17—-2(8—2x)

1.2 (5x* —6x—67)— (5x* —10-81) > 2

1.3 (7x—6) — (4x —18)x > 26 — (3—2x)?

14 x_ 2273

<

Tx-1
2

1.5 5x—

1.6 (x+4)(x—4)+13x > (x—5)? +15x -1

2x—3

2+

2x—5
5

7
>_
10

1.7 3x—=15—(x + 2)(x — 2) > —(x —1)?

2x+5

1.811-

4

.3t -1 il
12

3

1.9 5+(x—%)(x+%) >(2-x)?

1.10 (2x +3)? —XT_l > (2x +1)(2x —1)

1.11 (4—x)(4+x)—5_Tx<—(x+l)2

1.12 25(x—%j(x+%j+3x—l> (5x —2)%+

1.13 4(x+1)% -

1.14 (2x-1)(2x +1) -

1.15 [5-2x/ <3

4x -2

7x-1

> (2x+1)(2x-1)

>4x° +1

Hepasencmea || cmenenu.

2. Pemiuth HEpaBeHCTBA!

43x -2
2

22

6.24

6.25

6.26

1.16
1.17
1.18
1.19
1.20

1.21

1.22

1.23

1.24

1.25

1.26

1.27

1.28

|4x—2|>5
3x-7/<5
4-3q>3
3x-7|<4
2x+5/>3

4x -1 <9
2+3x

3x-1 <9

5+2x

5-2x

>2
3x-1

4x -3 <3
7+ 2x

44+x 5+

3x

3x+7

<
2x—-3 3-

>
D

2x

x—4
2_

X

3 5x-2

<
3x—-2  2(3x-2)

2x+4 3-2x

>
7-5x b5x

-7



21 2x°+7x-4<0
22 3x*-7x-6>0

23 —x*+7x-10<0
24 —2x*+x+3>0
25 —2x>—x+3<0
26 5x—2-3x*>0

27 3x+4-x?<0
28 —2+x-3x?>0
29 4x-12x*>-3>0
2.10 x(x+5)<2(x* +2)
x—2 2x-3
x+2 4x-1

211

>

2
212 M>o

x—4

2_
213 L TE*3, 4
x°—4x+3

3. Pemmuth crcTeMbl HEPAaBCHCTB:
x—3_x< x—l_x—2
3.1 4 2 3
2—-x>2x-8

3.2

-2<x<1

3.3 <x>0

x>-1

x> -2x-3>0
3.4
x2-11x+28>0

4. Pemmth HEPABEHCTBO METOJIOM HHTEPBAJIOB:
i1 (2—x)(x +4)%x3
x+1
x(x—1)(x +3)? -
— X
(2-x)(Bx—4)%x3 g
x+1

<0

4.2 0

4.3 0

23

2.14

2.15

2.16
2.17

2.18

2.19

2.20

2.21

2.22

3.5

3.6

3.7

3.8

4.4

4.5

5+ x? E
x+1_2 1-x
1-x X
5-7x
<Xx
x+1
2(x+3)(x—3)<5x—6
2
x2+4x+3>0
x“+2x+8
2x-17 x-5
33— >
x-5 x+2

(Bx—1)(4—x)(2x-3)* >0
2
x2 +2x-3 20
x°—2x+8

(x—3)(x—5)(8—x)° <0
(x —2)(5x—7)?

xz—i>0
4

—2x2+5x-3>0

3x? —4x+1>0
3x2-5x+2<0

x2 —14x+45<0

x> -11x+30>0
2x—-3>0

3x% —2x>3x+2

2x% —6<Tx—x°

—ESxSZ,S
3

(4-x)Bx-D(x+ 2)2 -
x+1

0

(4+x2)(x—5)2x3
x+2

<0




(2-x)%(4x? +1) s

4.7 0
a6 & —24)(x5+1)“x20 x(x +3)
X+
CEN27. 3
(4_x)4x3(x_1) 4,17 (2x 5) (x 24)(x+1) <0
4.8 T >0 (x=D(x"+4)
X+
1o Y g ARG
(x-2) ' 2
X x°—5x+6
(5x—1)%x*(5—-x)
din..  7\2 4.19 <0
4.10 f;%%;25>0 (x+2)(3x-1)
x°—=3x+
x*(2x -1 (5+x%)
2 o3 4.20 >0
411 & ?5)(1’;( 2+)Z<)5 %) .0 (Bx+5)(x-2)
x=1(x
(x—-3)?x3(2x+5)*
20,2 _ 4.21 <
412 * E" +2;3()(4x1) 3 <o (x—D(x+3)
x+2)(x—
(B-x)%(x+4)*(x+1)
3.2 4.22 >0
413 & (3) ’“3)25 %) 20 *(3x—4)
x—
x*-81
414 (x—2)°x*(x* +5) 50 4.23 X% (x? — 25) 20
' B+x)1-x)
415 (2x+5)2x5(x2 +4) >0 Xz —4x+4
23 4.24 P R — >0
(x+2) 2x° —-3x-5
116 (x2—4x+3)(x2+9)x2>0 aps L .2 3
(x+5)(3x+4) x+1 x+3 x+2
4.26 6 3 ! <0

x—l_x+1_x+2

24



Pa3nes 6. Di1eMeHThI KOMOMHATOPUKH, TEOPHH BEPOATHOCTE 1 MaTeMaTHYeCKO
CTATUCTHKH

Tema 6.1.2;1eMeHTHI KOMOMHATOPUKH, TEOPUHM BEPOSATHOCTEH U MaTeMaTH4YeCKOM

CTATHCTHKH. (6 yacoB)

1. B marasuHe onTHKHU IpU MOKYIKe oToarnmapaTa B KauecTBe MoJapka K HEeMy JapUTCs 4eXodl,
KOTOPBI CiIy4aiiHbIM 00pa30oM BbIOMpaeTCs U3 sIuKa. B simke HaXoaaTCs 4eXJibl pa3HOTo
IIBETA: 5 - YePHBIX, 7 — OCKEBBIX, 8 KpacHBIX. HailiuTe BEpOSATHOCTH TOTO, YTO
MOKyHaTeJIbHUIA BEIHET U3 ATOTO SIIMKA YeXOJI He YEPHOIo [IBETA.

2. Ha mixonapHOM KOHIIEPTE OT 1 «A» BBICTYIIAIOT CEMb THOMOB M beJloCHEKKa — MOIOT MECHIO;
oT 1 «b» BeICTYNAlOT Tpu MeIBEAS — TAaHIYIOT; OT 1 «B» BbIcTymaeT bypaTuHo co CTUXOM.
Hen Mopo3 monpocui Kaxa0ro BhICTYIAIONIET0 OPOCUTH B €r0 BapEXKY OYKBY CBOETO
kiacca. [lepBast BeITsIHYyTast OyKBa OMPEETUT, KAKOU KJlacc OyJIeT OTKPBIBATh KOHIEPT.
Haiinute BeposSTHOCTH TOTO, YTO MEPBBIMU OYIYT BRICTYNATh MeaBeU. (OTBET OKPYTIUTE 10
COTBIX).

3. Enounas rupinsiaaa coctout u3 60-Tu IaMIo4yeKk pa3Horo 1upera: 25 xentoix, 10 3eneHsix, 5
KpPAaCHBIX, OCTaJIbHbIC - CUHME. Kaxk/1as laMnouka rmeperopaet ¢ OJJMHaAKOBOW 4acToTou. s
WX CMEHBI HEOOXOIMMO 3aKYIHTh 3armacHele. HaliiuTe BEpOsITHOCTE TOT'0, 9TO B KAKOK-TO
MOMEHT BPEMEHH MEPETOPUT CUHSA TaMIodka. (OTBET OKPYTIUTE 10 COTHIX).

4. B 6apabane notepeu mapbl ¢ Homepamu oT 1 10 20. KakoBa BEpOsSTHOCTH TOTO, UTO HOMEP
MEPBOIO BHITAILIEHHOTO 11apa OyIUT AeIUThCs Ha 67

5. Kpymbe BbITackuBaeT Hayraj u3 36-TH KapTOYHOM KOJIOABI 6 KapT MUKOBON MacTH MOAPSI U
KJIaJeT uX Ha cToll. KakoBa BEpOsSTHOCTB, UTO ceibMasi BhITAILIIEHHAs! UM KapTa Oyjaer
O0yoHoBo# mactu? (Konoga urpambHBIX KapT COAEPIKUT MO 9 KapT KaKIOW U3 YEThIPEeX
MacTei).

6. B ypHe Haxonutcs 5 mapos: 2 6enbix u 3 yepHbix. Hayran BeitackuBaroT 2 mapa. Kakosa
BEPOSITHOCTH TOT'O, YTO BBITALIIEHHbIE IIApbl OYAYT OAHOTO L1BEeTa?

7. Ilepen Hauamom MepBOTO Typa COPEBHOBAHMM 110 OaJIMUHTOHY YYaCTHUKOB COPEBHOBAHUM
pa30uBarOT Ha UTPOBBIE Maphl cay4yaiiHbIM 00pa3oM (110 kpeduto). Becero B copeBHOBaHUSX
y4acTBYeT 36 CIIOPTCMEHOB, CPEIM KOTOPBIX 8 yUaCTHUKOB U3 YKpauHbl, B TOM YHCIIE
Huxkonait Konogenko. Haitgure BepoaTHOCTH TOTO, 4TO B iepBoM Type Hukoait Kononenko
OyJeT Urpatb CO CBOUM COOTEUECTBEHHUKOM.

8. Hayunast koHdepeHIus TPOBOIUTCA B TeUeHWE 3 THEW U BKIIOYAET 75 nokimanoB. B mepserit
JICHb 3aIUIAHUPOBAHO 27 JOKIAJ0B, OCTAIBHBIE PaCIPEAeIC€Hbl MOPOBHY MEXIY BTOPBIM U
TpeTbuM THSAMU. [lopsIok qoKIIanoB onpenensercs xkpeduem. KakoBa BEposSTHOCTb, UTO
nokan npodeccopa I1 coctoutcs B TpeTuit AeHb KoHbepeHIHn?

9. B xapmane y [letu Obu10 3 MOHETHI 110 1 pyOITto U1 2 MOHETHI 110 2 pyOus. [leTs, He rss,
NEePENoXUIT KaKue-To 2 MOHETHI B JJpyroil kapmaH. HaiinuTe BeposSTHOCTB TOT0, 4TO 00€
JBYXpyOseBble MOHETHI JISKAT B OJIHOM KapMaHe.

25



9.

10. IToutn ogHOBpEMEHHO 5 YenoBek, B ToM unciie [lers, 3akazanu o TeneoHy muIy, Bce
pa3HbIX BuaoB. Oneparop nepenytai 3 u 4 3aka3bl. C kakoli BeposTHOCTHIO [leTe mpuBe3yT
ero nuuiy?

11. B naccaxupckom noesne 9 BaroHoB. CKOJIBKMMHU CIIOCOOaMH MOKHO PAacCaJuTh B moe3ze 4
4eJI0BEKa, MPU YCIOBUH, YTO BCE OHU JIOJDKHBI €XaTh B Pa3JINYHBIX BaroHax?

12. Ins ydactusi B KOMaHae TpeHep oroupaet 5 MaspyukoB u3 10. CKonbKuMH crioco6aMu oH
MOXeET c(hOPMHUPOBATH KOMAHTy, €CIIH 2 ONpEAeICHHBIX MAIbYMKa JIOJKHBI BOITH B
KOMaHy?

13. [Mopstok BeICTYIUIEHUS 7 YY4aCTHUKOB KOHKYpca onpeensercs xxpedrem. CKOJIbKO
pa3IMYHbIX BAPHAHTOB KEePEObEBKU MIPHU 3TOM BO3ZMOXKHO?

14. B smuke 5 anenbcuHOB | 4 si6;10ka. Haynauy Beiouparorces 3 ¢ppykra. KakoBa BeposSTHOCTD,
YTO BCe TpU (HPYKTA — aneabCUHbI?

KourpoabHnas padora. Ypapaenus u HepaBeHcTBa. KomOuHaTopHble 3ana4un. BeposaTHocTh

COOBITHSA.

Pa3nes 7. IIpsiMmble H IIJIOCKOCTH B POCTPAHCTBE
Tema 7.1. IlapajuieIbHOCTH U MEPNEHAUKYJISAPHOCTD NPAMBIX U INIOCKOCTEH B
npocrpanctse. (10 yacoB)

IlpsimMasi TuHKMS U eé YpABHEHU S
ITpoBepuTts, npuHamexar i Toukd A (3;14);  B(4;13); C(-3;0) D(0;7) npsmoii 7X -
3y+21=0
[Tpsimast, mapamiensHas ocu OX, nmpoxoauT uepe3 Touky (-2;2) CocTaBUTh ypaBHEHHE
9TOU NMPAMOM.
CocraBuTh ypaBHEHHE MPSAMOH, poxosiei yepe3 Touky M(3;-5) u neprneHanKyasipHOi
BeKTOpYy N = (4;2)
CocTaBUTh ypaBHEHHE MPSIMOM, TPOXOSIICH Yepe3 Hayaio KoopauHat U Touky A(2;-3)
CocTaBuTh ypaBHEHHE MPSMOM, MPOXOAIIEH Yepe3 Hayallo KOOPAUHAT U 00pa3yroleil ¢
TOJIOXKUTENTBHBIM HarpaBieHusM oc yroi: a) 0°; 6) 30°; B) 135°

. Haiitu yromn, oOpa3yeMslii ¢ TOI0KHUTENBHBIM HanpaBieHueM ocu OX mpsMoi:

aAy=X ; 6)y:\/§x ; B) Yy =-2X

. Beruncnute mnHy orpeska npsmoi 3X + 4y - 24 = 0, 3akI0YEHHOTO MEXAY OCSIMH

KOOpAUWHAT.

CTOpOHa KBaJpaTa paBHa 4\/5 , OIHa U3 €T0 BEPIINH COBIIAJJA€T C HAYaJIOM KOOpAWHAT, 4
JIaroHalb JIGKUT Ha MONoKUTenbHONH momyocu QY. CocraBbTe YpaBHEHHUS CTOPOH
KBaapara.

[IpeoOpa3zyiiTe ypaBHEHHS CIEIYIOUIUX MPSIMBIX K YpaBHEHUSIM B OTPE3Kax Ha OCSIX:
a)X+y-3=0.6)2x+3y+1=0 B)2Xx+3y-6=0

10. CocTaBUTh MapaMeTpUYECKOE ypaBHEHHE MPSAMOM, poxo et uepe3 Touky M(4;-7)

napaJuienbHO BeKkTopy a = (6, 2)

11. Jausl Touku M1(10;-5) u M2(20,25) CoctaBbTe ypaBHEHHE MPSIMOMA, KOTOPAst IPOXOJIUT

yepe3 Touky M nepnennukynsipao MiM,

12. CocraBbTe ypaBHEHHUE MPSIMOH, MPoXosieit uepe3 Touku A(6;7) u B(-2;3)
13. Bepmmaet cABC A(3;1); B(55); C(5;-5). CocraBbTe ypaBHEHUE MPSIMOIi,

npoxosuiel yepes BepinHy C nepnenauxyssipao AB.

14. Touku A(-6;1); B(3;6); C(6;-5) - Bepumubl TpeyroapHuka. CoOCTaBbTE

apaMeTpPUUECKUE YPAaBHEHUS €r0 CTOPOH.

15. Beraucnute yriel HakiIoHa K ocu OX it IpsMBIX: a) Y =X; 0) Y =-X;B)Y=3X 1)y =-

2X



16. CocraBbTe ypaBHEHHUE MPSMOM, MPOXOASIIEH depe3 TOUKy (2; 6) 1 0Opa3yrolieii ¢ 0Chio
Ox yrom: a)arctgS 6)a=120°; B)a =45°

17. Haiinute yrioBbie koadduimenTs! npsambeix: 4X - 2y +9=0; 2) 5x + 2y +10=0

18. Haitaute yros HakjioHa MpsAMOr SX + 6y =15 K MOJIOKUTEILHOMY HarpaBiieHuto ocu OX
U HAYAIBHYIO OpJMHATY.

19. Haitaute ocTpslid yron Mexay OpsiMbiMu X + 3y -2 =0 u 2y = X +5

20. YpaBHEHHUs] CTOPOH TPEYrojbHUKAa HMEIOT BUA: Y = X; X + 2y + 3=0 u
2
y=-3x + 3 Haiinute KoopAMHATHI BEPUIMH TPEYrOJbHHKA.

21. CocTaBbTE€ ypaBHEGHHE NPSIMOM, MPOXOJAIIEH dYepe3 TOuKy (-2; 3) W mapauieabHOU
npsamoit 2,5y =1,5x + 3

22. Jlokaxxkute, uTo npsiMple 7X -2y + 14=0 u 2X + 7y -20 = 0 neprneHauKyJIspHBbI.

23. YpaBuenus ctopon GABC umeror Bug: X -2y +8=0; y=0; 2x-y-4=0
HaiinuTe BHYTpEHHHE YTIIbI TPEYTOJIbHUKA.

24. Touku A(3;2); B(-2;1); C(1;-4) cmyxat BepuIMHAMU apajiejorpamma, npuuém A
u C - NpOTUBOIIOJIOKHBIC BepiiuHbL. HaiinuTte yeTBépTyto Bepunay D

25. CoctaBbTe ypaBHEHHE MPSIMOM, mpoxonsiieii depes TouKy My(-2;-3) u
nepreHauKysproit Bektopy AB, eciin A(-5;2);  B(-1;4);

26. Beruuciure muuHy orpe3ka mpsimoi 4X +3y -36 = 0, 3aKIF0YEHHOTO MEXIY OCSIMHU
KOOPJIMHAT.

27. CocTaBpTe€ YpaBHEHHUS CTOPOH TPEYTOJIbHUKA, BEPIIMHAMH KOTOPOTO CIIYKaT TOYKH
A(-3;-2); B(1;5); C(8;-4)

28. Tpeyronpuuk 3aman BepmmHamu A(-3;4); B(-4;-3); C(8;1) CocraBbTe ypaBHEHHS:
Menuansl AD; BeicoTsl BK

29. Jlanbl ypaBHEHHSI CTOPOH TpeyroibHuKa: X + 3y -3 =0, 3x-11ly-29=0u3x-y +11
= (0 HaiiTu BepmuHbI 3TOT0 TPEYTrOJbHUKA M OJIUH U3 €T0 YIJIOB.

30. CocraBbTe ypaBHEHHE MPSMOM, MEPHCHINKYIAPHO BekTopy N = (4; -3) u npoxojsiiei
yepes TOUKy nepecedeHus npsMbix X + 11y -27=0u 6x - 7y -16 = 0

31. HaiiTu ocTpbIit yros Mexy npsaMbiMu SX - 12y - 16 =0u 3x + 4y -12=0

32. lan tpeyronpHuk ¢ BepimuHamu A(-6;-1); B(4;6); C(2;1) Haiitu BHyTpeHHHE YIJIbI
TPEyroJbHUKA.

33. Tpeyrompuuk 3aman BepumHamu A(2;-1); B(-7;3); C(-1;-5) CoctaBuTh ypaBHEHHE
ouccexrpucs yria C

34. HaiiTu BHyTpeHHUE YIJIbl TPEYTOJIbHUKA, €CJIM €r0 CTOPOHBI 33JaHbl YpaBHEHUSAMH: 7X
+4y+9=0, Xx-8y+27=0wu2x-y-6=0

35. Tan tpeyroapuuk c¢ BepimmHamu A(6;8); B(2;-4); C(-6;4). Haiiaute yrom Mexmy
ctopoHoit AB u MmennaHoil, mpoBe1€HHON 13 BEpUIMHBI A.

36. CocTaBbTe ypaBHEHHE MpsIMOH, mpoxonsmeid uepes Touky M(-3;-1) mapamnenbHO
npsimoit AB, ecii A(-2;6); B(3;-1);

37. CocTaBbTe ypaBHEHHUE MPSIMOI, IPOXOAALIEH Yepe3 TOUKY MepeceueHus NpsMbIX X + Y

—4=0wu X-Yy=0 napamiensHo npsmoil X -4y +4=0

38. [Ipsmas npoxoaut yepe3 Touku (-4;1) u (2;-5). Uepes Touky e€ nmepeceuenus ¢ ocbro Oy
NEepIEHINKYISAPHO JaHHOM mnpoxoauT apyras mnpsmas. CocTaBbTe YpaBHEHHE ATHUX
IPSMBIX.

39. CocTaBbTe ypaBHEHHE MPSMOMN, MPOXOISIICH Yepe3 TOUKY MepeceueHust IpsMBIX X + 2y
+

+4=0 u3X-y-9=0 nepneHauKyIspHO OpaMoii X +y -7 =0

40. Tlpsimast IPOXOTUT Yepe3 cepenuHy oTpeska AB mepnenmukynspHo emy. CocraBbTe
ypaBHeHHe 3Tol npsimoi, eciiu A(-2;1);  B(4;4);

41. CoctaBbTe€ ypaBHEHMsI BBICOT TPEYroJIbHHWKA, BEPIIMHAMHU KOTOPOTO CIYXaT TOYKH (-
4;2); (6;5); (1;-4)
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42. CocTaBbTe ypaBHEHMs BBICOT TPEYTOJbHHMKA IO YPaBHEHHUSM €ro cTopoH 11X + 2y -

21=0, 8x-3y+7=0u3x+5y+21=0

43. Jla"bl ypaBHEHUS CTOPOH TpeyroibHuka 6X - 5y +8 =0, 4x+y-38=0, x-3y-3=0

Haiitn ypaBHeHUs ero MeauaH.

44. CoctaBbT€ YpaBHEHME IMPSAMBIX, MPOXOASAIIMX YEPE3 BEPIIMHBI TPEYroJbHUKA,

napajie/ibHO IIPOTHBOJIEKAIIUM HX cTopoHaM, ecian A(6;2); B(-1;-5); C(1;4)

45. CoctaBbTe ypaBHEHHE NPSIMOM, IPOXOJAIICH dYepe3 TOUKy (8;5) u 00pasyromieii ¢ 0Chio

Ox yrodq, B ABa pa3za O00JbIIui yria, oopasyemoro ¢ ockto OX npsimoii X - 4y +4 =0

46. Haiinure ypaBHEHUS TEPIECHIUKYISIPOB K mpsMoit 5X - 4y -20 = (, BOCCTaBIECHHBIX B

TOYKax IMEPECCUCHUA e€ ¢ ocamMu KOOpAUHAT.

47. Jla"bl ypaBHEHHS JBYX CTOPOH pomba 3X - 2y -19 =0 u 9X + 2y -17 = 0 u ypaBHEeHuUe

OJIHOW M3 ero auaroHanen 3X - 2y - 19 = 0. Haiigute ypaBHeHHs ABYX JIPYTrUX CTOPOH
pomMOa ¥ BTOPOU €ro JHaroHaiu.

48. Jlanbl ypaBHEHHS JIBYX CTOPOH mapajuiesnorpaMmma 3X -2y +12=0uXx-3y+11=0mu

TOYKa mepeceueHus ero auaronaineit (2;2) CocraBbTe ypaBHEHUs JABYX APYTUX CTOPOH
napajuieJiorpaMMa U ero JuaroHasei.

49. JIBe MPOTHBOIIOIOXKHBIC BEPIIMHBI KBaapaTa Haxoaarcs B Toukax eciau A(-1;1); C(5;3)

CocraBbTe YpaBHCHHA CTOPOH U JuaroHaneu KBajJpara.

50. Bepuunsbl Tpeyronsauka A(6;2); B(2;-4); C(-2;-7) Haiigure: miuHy MEIUaHbI

AM; ypaBHenue menuanbl AM; ypaBHeHue BbicoThl BK; ypaBuenue mpsmoit CN
napajuieapHo cropoHe AB; yron A; miomans TpeyronbHuka ABC; nepumerp
tpeyroiabHuka ABC; nentp tsokectu O1; ypaBHenue 6uccextpucsl AD.

[TAPAJUIEJIBHBIE TTIPAMBIE U ITINIOCKOCTU
1. Konupet orpeska juymHoit 50 cm orcTost oT 1ockoctd Ha 30 u 44 cm. Halitu npoekiuto 3toro
OTpe3Ka Ha MIOCKOCTb.
2. Otpe3ok MMHOU 15 cM mepecekaeT MIOCKOCTh, KOHIIBI €0 OTCTOST OT IJIOCKOCTH Ha 3 U 6
cM. HaliTu mpoeKuuio 3Toro oTpe3Ka Ha IJI0CKOCTb.
3. OTpe3ok mepeceKaeT MIOCKOCTh, KOHIBI €ro OTCTOAT OT Iyockoctd Ha 3 u 12 cm. Haittu
paccTOsIHUE CePeHBI ATOI0 OTpe3Ka JI0 MIIOCKOCTH.
4. AB u CD — napajuieiabHble OTPE3KH, JeXKallliue B ABYX IepeceKaroumxcs miockoctax; AE u
BF — nepnennukynspel Ha nuHUIO nepeceueHus miuockocred. Paccrossuue AD = 5 cm. u
orpe3ok EF =4 cm. Haiitu paccrosiaue mexny npsimsiMu AB u CD.
5. OcHoBanue Tpanenuu DA HaxoauTcs Ha MIOCKOCTH o, a ocHoBaHue CB oTcTouT OT Hee Ha
Scm. Hailtu paccrosiHuE OT IIJIOCKOCTH O TOYKM M mepecedeHust quaroHajied 3TOW Tpamneuuy,
ectu DA:CB=7:3.
6. Yepes Bepmmny npsimoro yria AABC mpoBeneHa IMIOCKOCTh MapajlieIbHO THUIIOTEHY3€ Ha
pacctostHuu 1 nM. ot Hee. [lpoekuuu KaTteToB Ha 3Ty IUIOCKOCTh PaBHbI 3 M. M 5 M.
Onpenenuts NPOEKINIO TUIIOTEHY3bl Ha 3TY MIOCKOCTb.
7. Han napamnenenunen ABCDA;1B1C1D;. IloctpoiiTe ceyenus napasuienenumena miocKoCThIO
(MKN), ecnmu toukn M,N,K nexar Ha peOpax mapajuiesienurnena u ACNAT X B CIEIYIOIUX
OTHOUICHMSIX:
1 |AM|=|AM[; | AN[=]BiNT; [Cik]:|CK] =311
2) |[AM|=|DM]|; | DN|=|CN]; |CiK ] IBiK] = 1:2
3) [B:M|:|BM| =1:4; [AN[=|AN]; |CiK] =|CK]|
4| AaM|=[MBy|; |AN| = |ANT; [DK]:|KC]| = 1:4
5)|ciM|:|MB,[=3:1; |AK|=|KD/|; |AN]: INB| =1:3
6)|BiK|:|KCy|=2:1; |CiN| :INC| =2:1; |AM | =] AM ]|
8. IIpoekuust IpsIMOYTOJIBHOTO TPEYTOJIbHUKA Ha IJIOCKOCTH O, MPOBEACHHYIO UEPE3 BEPILINUHY
IPSIMOTO yIJia MapajuiebHO TUIOTEHY3€E, MPeICTaBIseT cO00M TPEYroJbHUK, Y KOTOPOrO OJUH




u3 yriaos paseH 120°, a cTOpoHbI 3TOro yria paBHbl 3cM. U 24cM. OnpenennuTs pacCTOSHUE OT
IIJIOCKOCTH Ol IO TUIIOTEHY3bI 33JaHHOTO TPEYTOJbHUKA.

9. B napamienorpamme ABCD Bepmmnbl A u D nexaTt Ha qaHHON IUIOCKOCTH, a JIBE€ APYTUe —
BHE 3ToM muiockocTu. U3BectHO, uTo AB = 15¢Mm, BC = 19¢cMm, a npoekuun auaroHajie Ha 3Ty
IJIOCKOCTh paBHbl 20 cM u 22 cM. Onpenenuth NPOEKIMU CTOPOH MapajuiesiorpaMMa Ha 3Ty
IJIOCKOCTb.

10. Yepe3s onmHy wu3 CTOpOoH pomba TMpoBeleHa IUIOCKOCTh Ha pacCTOsHUM 4 cM 0T
IPOTHBOIOJIOXKHON CTOpOHBI. [Ipoekunn auaronaneit pom0a Ha 3Ty MJIOCKOCTh paBHBI 8 ¢cM U 12
cM. Haiitu mpoekuuu cTopoH poMOa Ha JaHHYIO MJIOCKOCTb.

11. Jlanpl nBe mnapajuienbHble MIOcKocTU. HakioHHas ynupaercs CBOMMHM KOHIIAMM B 3TH
miockocTu. Hailaure mpoekuuio HaKIOHHOM Ha 3TU IJIOCKOCTH, €CJIM PacCTOSTHUE MEXIY
miockoctssmMu 30 ¢M , a mIpHA HAaKJIIOHHOU 50 cM.

12. JIBa oTpe3ka 3aKIIOUECHBI MEXAY NapaJuIeIbHBIMU IJIOCKOCTAMU. CyMMa 3TUX OTpe3KoB 12
oM. IIpoeknuu OTpe3koB Ha IUIOCKOCTh paBHBl 1| am um 7 nM. Hailtm paccrosHue Mexny
IIJIOCKOCTSIMM.

13. Otpe3ku IBYX IPSIMBIX, 3aKIFOYEHHBIX MEX/Y IBYMs IapaJuIeIbHBIMU IIJIOCKOCTSIMU, PaBHbI
SleMu 53 cMm, a HMX OPOEKIMHU HA OJHY M3 3TUX IUIOCKOCTEHW OTHOCATCS, Kak 6:7. OnpenennuTsb
pacCcTOsIHUE MEX]y TaHHBIMU IIJIOCKOCTSIMHU.

14. Mexnay nByMs napajulesIbHbIMU IUIOCKOCTSMU 3aKJIFOUEHbI MEPIEHIUKYISIP JIUHON 4 M U
HAKJIOHHas, paBHas 6 M. PaccTosgHMs MeXay MX KOHI[AaMH B Ka)KJOM IJIOCKOCTH PaBHBI 110 3 M.
Haiitu paccTosiHMe MEXly CepelMHaMU MEPIIEHINKYIsIpa U HAKJIOHHOM.

15.1Inockoctn o u [ mapamensHbl. M3 Touek A u B mutockocTd oo mpoBeneHsl K IIOCKOCTH [3
HakJIoHHbIe: AC = 37 cm u BD = 125 cm. [Ipoekuus HakimoHHO AC Ha OJHY U3 INIOCKOCTEHN
paBHa 12 cm. Uemy paBHa npoekiust HakioHHONH BD?

16. Yepe3 cepeauHbl CMEXKHBIX CTOPOH HI)KHETO OCHOBaHHUS Ky0a M MPOTHUBOMOJIOKHYIO
BEpPIINHY IPOBECHO ceueHne. HaiiauTe ruomanas ceueHus, ecim CTOpoHa Kyoa paBHa 4 M.

17. lana npaBuibHAsI MIECTUYTOJIbHASI IPU3Ma, BBICOTA KOTOPOM 26 M, a CTOpOHA OCHOBaHUA 6
aM. Haiinure miiomans cedeHus, HNPOBEJEHHOIO 4Yepe3 JBE IPOTHUBOIOJIOKHBIE  CTOPOHBI
HUYKHETO U BEPXHETO OCHOBAHUS IIPU3MBI.

HEPIIEHJINKYJISPHOCTH IPSMBIX U TIJIOCKOCTEN. IBYTPAHHBIE VIJIbL
1. 3 Toukn M nox yrinom B 30° mpoBezieHa K HEKOTOPOW IJIOCKOCTH HAKJIOHHAsl, paBHas § JM.
Onpenenuts paccTosiHUE OT TOYKU M 10 MII0CKOCTH.
2. Haxsonnas nposefeHa mnof yrioM B 45° k muiockoctd P pasHa 0.8 am. Haiitu npoekiyro
STOW HAKJIOHHOM Ha IJIOCKOCTH P.
3. U3 Bepmmnbl B npssmoyronsauka ABCD co croponamu AB, pasHo#t 6 tm. 1 AD, pasnoii 10
M, BOCCTAQHOBJIEH K IUIOCKOCTH TNpAMOYrojbHuKa nepneHaukynssp BF, paBubii 8 nm.
Onpenenuts pacCTOSHUE TOUYKHU F OT BEpIIMHBI IPSIMOYTOJIBHHKA.
4. Ilpsamas nuHUs, Nepecekas /1B MapajiesbHble IUIOCKOCTH, 0o0pasyeT ¢ HuMu yroua 30°.
Paccrostnue Mmexny miockoctsiMu paBHO 20 1M. OmnpenenuTb OTPE30K MPSMOI, 3aKIIF0OUEHHBIN
MEXy 3TUMU IUIOCKOCTSIMH.
5. Y3 TOukH, OTCTOSANIEHN OT INTIOCKOCTH OL HA PACCTOSIHUU 9 M, TPOBEAECHBI TPU HAKIOHHBIE MO
yrnamu 30°, 45°,60° k miockoctu o. OnpeaenuTs JUIMHY Kax /10l HaKJIOHHOM.

6. Tpu npsimeie OA, OB, OC, BbIxoasIIMe U3 OAHON TOUKH, 00pa3yloT IPYT C IPYrOM YIJIbI:
AOB = 104°, BOC = 72°, COA= 125°. B oHOI WK pa3HBIX IJIOCKOCTSX JI€KAT Ha3BaHHBIE
npsiMble?

7. N3 TOoukH, Jexaniend BHE MIIOCKOCTH, TPOBEJAEHBI K 3TOW MJIOCKOCTH HAKJIOHHAs, paBHAs 4 1M
U nieprneHauKyisp 32 cM. Hailtu npoekiuio neprneHauKyispa Ha HaKJIOHHYIO.

8. Karersl npsimoyrosbHOTro TpeyroiasHuka ABC paBuel 60 u 80 cM. 13 BepuInHbI IpsMoro yria
K IUNIOCKOCTH 3TOTO TPEYroJbHUKA BOoccTaBiieH neprneHaukyasip CD anunoit 36 cM. Onpenenuts
paccrosinue ot Touku D 1o runotenyssl AB.



9. UYepes BepmmHy C npsmoyroibHoro TtpeyronbHuka ABC mnpoxoautr otpesok CD,
MEePHIECHANKYJSIPHBIN K MJIOCKOCTH TPEYrojibHUKa W paBHbIM 7 cM. Touka D paBHOynmanena ot
KOHIIOB runoTenys3sl, npuueM DA = DB =11 cm. Onpenenuts JIMHY THIIOTEHY3HI.

10. Katetsl npsamoyroyibHOro TpeyrojbHuka 18 u 32 cMm. M3 touku K, nmensiei runoTeHy3y
nornojaM, K IUIOCKOCTH TpEeyrojbHUKa BoccTaBiieH neprneHaukyinasp KM = 12 cm. Haiitu
paccTosiHue OT TOYKHA M 10 KaXKI0Tro KaTeTa.

11. KareTsl npsimoyrosibHOro TpeyrosibHuka pasubl 30 u 40 cm. M3 BepummHbl npsiMOro yria K
IUIOCKOCTH TPEYroJIbBHUKA BOCCTaBJICH NEPIEHIUKYISAP, paBHbIM 7 cM. Haiitu paccrosHue ot
KOHIIOB NEPIEHAUKYIISIPA 10 TUIIOTEHY3bI.

12. Y3 TOYKM, OTCTOSAIIEH OT IUIOCKOCTH Ha PACCTOSIHWM C, MPOBEACHBI BE HAKIOHHBIE IOJ
yraom  30° k 1uiockoctd. OnpenennuTh pacCTOSHUE MEXAY KOHIIAMU HAKJIOHHBIX, €CJIU YroJl
MEX]ly UX IpoeKIusIiMU paBeH 120°.

13. JIBa oTpeska, cymMMa KOTOPBIX paBHa N, YIUPAIOTCSA CBOMMHU KOHILIAMH B JBE IapaJlICIIbHbIE
IUIOCKOCTH, MTPOCKIIMU UX paBHbI ¢ U D. OnpeaenuTs IUIMHBI OTPE3KOB.

14. B paBHOOEIpeHHBII TpeyroJbHUK ¢ ocHOBaHHeM AC = 6 M 1 00koBOM cTtopoHO AB =5 M
BIIMCAH KPYT, U3 LIEHTpa KOTOPOro K €ro IJIOCKOCTH IMPOBEJEH MEPHEHAUKYISIP, PaBHBIM 2 M.
Haiitu paccTossHHE OT BEpXHETO KOHLA IIEPIEHAUKYJIISpa 10 CTOPOH TPEYTOJIbHUKA.

15. U3 Bepmmubsl A TpeyronbHuka ABC mpoBeneHa BHE ero miockoctu mnpsimas AD,
oOpasyromasg co cropoHaMu AB u AC octpele yribl. Ha xakue uyactu aenaut cropony BC
npoekuus npsmMoil AD Ha nmiockocTh TpeyronbHuka, eciii AB =51 cm, AC =34 cm u BC =30
cMm?

16. Karersl npsimoyrosibHoro tpeyroipHuka ABC paBubl 12 u 16 am. W3 BepuuHbl npsMoro
yriaa C BoccraBnen nepneHaukyissp CM = 28 nM k miuockoctu TpeyroiasHuka ABC. Haiitu
paccTosiHue OT TOUYKU M /10 TUIIOTEHY3bI.

17. Croponsl Tpeyronbhuuka 15, 37 u 44 cMm. U3 BepmMHBI OOJBIIOTO Yrila BOCCTaBJIEH K €ro
IUIOCKOCTH NEPIEHANKYIAp, paBHbId 16 cM. Hailtu paccrositHue OT €ro KOHIOB A0 OoJblieit
CTOPOHBI TPEYTOJIbHUKA.

18. Iuaronamu pomba 60 u 80 cm. M3 Touku mepeceueHus AuUaroHajed K IUIOCKOCTH pomOa
BOCCTaBJIEH MEPHNEHAMKYIAp AMuHOM 45 cM. HaliTu paccrosiHue OT €ro KOHILIOB 10 CTOPOH
pomba.

19. 13 ToukH, OTCTOSAIIEN OT IJIOCKOCTH Ha PAacCCTOSHHUU d, NPOBEACHBI JIBE€ HAKJIOHHBIE IOJ
yriaoM 45° K IUIOCKOCTH, @ MX MPOEKLUUU COCTaBIISIIOT MEXAy coboil yrom 120°. Beruaucaure
paccTosiHuE MEKy KOHLIAMU HaKJIOHHBIX.

20. U3 cepenuHbl THIIOTEHY3bI IPSIMOYTOJIBHOTO TPEYrOJbHUKA, KaTeThl KoToporo 6.8 cm u 20.2
CM, BOCCTaBJIEH NEPIICHIUKYJISAP K INIOCKOCTU TPEyroibHUKA JIMHOM 4.5 cM. Halitu paccrosinue
OT BEpXHEW TOYKHU NEPIEHIAUKYIsApa 10 KaTeTOB.

21. Croponsl TpeyronbHuka 16.4 cm; 11.2 cm u 5.3 cM. U3 BepiunHbl O0JBIIEr0 yIila MPOBEACH
NEPNEeHIUKYIAP K IJIOCKOCTH TpeyrojbHUKa AauHOW 9.7 cMm. Haiitu paccTosiHue OT BepxHeEl
TOYKHU NEPIEHNKYIISpa 10 TPOTUBOIOJIOKHOW CTOPOHBI U yrojl, 00pa30BaHHBIN 3TON MpsIMOi ¢
IJIOCKOCTBIO TPEYTOJIbHUKA.

22. VI3 BepIIMHBI CPETHETO YIJIa TPEYTrOJbHHUKA, CTOPOHBI KOTOpOro 8.2 cm, 15.4 cm u 19.5 cm
MPOBEJICH MEPIECHANKYISP K MUIOCKOCTH TpeyrojbHUKa JuyinHoM 16.4 cMm. Haiitu paccrositnue ot
KOHIIOB NEPIEHIUKYIISIPA A0 IPOTUBOJIEKAILENH CTOPOHBI

23. Croponsl TpeyrosbHuka 9.2 cm; 10.8 cm m 11.7 cMm. M3 BepmrHbI MEHBIIETO YyIJa
TPEYroJbHUKA MPOBENEH NMEPHEHANUKYISIP K IUIOCKOCTH TpeyrojabHuka JuinHou 4.3 cM. Haiitn
paccTosiHuE OT BEpXHEH TOUYKM MepHeHAMKYJspa J0 MPOTUBOJIEKAIIEH CTOPOHBI M Yroil,
00pa30BaHHBIN 3TOH MPSIMOM € TNIOCKOCTBIO TPEYTOJIbHUKA.

24. JIsyrpanHsbli yroiu paBeH 60°. Touka, B3sTast BHYTpH HETO, yJIajeHa OT KaXJI0W U3 TpaHel Ha
6 cM. HailiTu paccTossHue MeXay OCHOBAaHUSMHU MNEPIEHIUKYISPOB, ONMYIIEHHBIMU W3 JIaHHOU
TOYKH Ha KaKIYIO I'PaHb.



25. B onHOM rpaHu ABYI'PaHHOTO yIJa MpoBeJeHa npsimMast nof yriioMm 30° Kk Ipyroi rpaHu U oJ
yriom 45° k peopy. Jlokazats, 4To ABYrpaHHBIA yroj paBeH 45°.

26. Konupl otpe3ka AB nexaTr Ha rpaHsx ABYIpaHHOro yria, paBHoro 60°. U3 touek A u B
onymeHs! nepneHaukyasapsl AC u BD Ha pebpo nByrpannoro yria. Haittu AC, ecniu CD = 24
cMm, BD =8 cm, AB =25 cm.

27. W3 Touku K, nmexareit BHyTpu IBYTpaHHOTO yria, onmyiieH nepreHaukyassp KM Ha pebpo
aroro yria. Paccrosaaue ot Touku K 10 01HOM M3 TpaHeil paBHO NMPOEKIMHU nepreHaukyisipa KM
Ha 9Ty rpanb. Otpesok KM B nBa pasa Oojplie, 4eM €ro NpoeKUHs Ha BTOPYIO T'paHb.
OrnpenenuTts BEIMYNUHY ABYTPAHHOTO yIJia.

28. Haiitu paccrosiHue oT BepminHbl A TpeyronbHuka ABC K miIockocTH, MpoXozsmeil yepes
cropony BC noa yriom 30° k miiockoctu Tpeyroibhuka, eciu AB, AC u BC cooTBeTCTBEHHO
paBubl 13 cm, 37 cm, 1 30 cm.

29. Haiitu paccrosiaue ot BepiuHbl K tpeyronsHuka MKN 1o mnockocTtu, nmpoxonsuiei yepes
cropony MN mox yrimom 45° x mmockoctu TpeyroiasHuka, ecii MN = 17 cm, NK=21 cm nu
MK=10 cm.

30. Konusl orpeska AB nexaT Ha rpaHsx mnpsmoro JByrpaHHoro yria. M3 touek A u B
omymiensl neprnenaukynsapsl AC u BD na peOpo nByrpansnoro yria. Haittu BD, ecnu AB = 7
cMm, DC=3 cmu AC=2 cm.

31. Haiitu paccrostnue ot BepuinHbl A TpeyroibHuka ABC 10 miockocTH, mpoxoasiiei yepes
cropory BC nog yriiom 60° k miiockoctu TpeyroiabHuka, eciu AB =7 cm, AC =13 cm, BC =10
CM.

32. Yepe3 ocHOBaHHE PaBHOOEAPEHHOTO TPEYroJbHUKA MPOBEACHA TUIOCKOCTh MO/ YoM B 45°

K IUIOCKOCTH TPEYTrOJbHUKA. PacCTOSIHHE OT BEPIIUHBI TPEYTOJBHUKA JI0 TUNIOCKOCTH PaBHO 5 V2
cM. OnpeenTuTh EPUMETP TPEYroJdbHHUKA, €CIIM €r0 OCHOBAaHHE PABHO 48 cM.
33. TpeyronbHuK ¢ ocHOBaHHE 10 M BBICOTOM 4 HAKJIOHEH K IJIOCKOCTH €Tr0 MPOCKIUU O]

yrioMm B 60°. HaiiTi mioma s mpoeKuuu TpeyroabHUKA.

34. Pom6 ¢ quaroHansaMu 8 u /2  HAKIOHEH K ILIOCKOCTH €ro IPOEKLHUU MOJ YriaoMm B 45°.
Haiftu rutomaap npoekuu pomoa.
35. JIa paBHOOEIPEHHBIX TPEYTOJIbHUKA UMEIOT 00IIIee OCHOBAHUE, a TNIOCKOCTH UX OTKJIOHEHBI
Ha 60°. O61ee ocHOBaHUE paBHO 16 cM, OOKOBasi CTOPOHA OJHOTO TPEYrobHUKA paBHa 17 cM, a
OOKOBBIE CTOPOHBI JIPYroro B3aWMHO NEPHEHAUKYISpHbL. ONpeNenTh pacCTOSHUE MEXIY
BEPILIMHAMU TPEYTOJIbHUKOB.
36. Karetsl npsimoyrosnsHOro TpeyroiapHuka 10.2 cM u 18.6 cm. OmpenenuTs paccTOsIHHE OT
BEPILMHBI NIPSAMOTO yria J0 IJIOCKOCTH, KOTOpas MPOXOIUT Yepe3 TMIOTEHY3y M COCTaBISET
yrosa 30° ¢ IJIOCKOCTBIO TPEYrojbHUKA. BBIYMCINTH IUIOMIAAb MPOEKIMHU TPEYrojbHUKAa Ha
IUIOCKOCTb.
37. aun TpeyrompHuk ABC co croponamu AB = 9.2 cm; BC = 6.3 cm u AC = 5.8 cm. Uepes
ctopoHy AC MpOXOJIUT IJIOCKOCTh 0L, COCTaBIISAIONIAsl C IUIOCKOCTBIO TPEYrojbHUKA yroa 45°.
Haiitu paccrosiHue Mexay IJIOCKOCTBIO OL M BEpUIMHON B, M monianp npoekuuu TpeyroiabHUKa
Ha TUIOCKOCTb.
38. AB — mpsimas mepecedeHust IByX B3aWMHO TEPIEHAMKYISAPHBIX Iiockocted o u f; CD-
OTpE30K B IUIOCKOCTH O, IPOBEACHHBbIN mapamienbHo AB Ha paccrosHun 60 cm ot Hee; E —
TOYKa B IJIOCKOCTH [3 Ha paccrostHud 91 cm ot AB. Haiitu paccrosiaue ot E 1o CD.
39. Konupl orpezka AB = 6.8 1M HaxoIATcd Ha ABYX IPaHSAX NMPSAMOrO ABYTPAHHOIO yria M
OoTCTOAT OT ero pedpa Ha paccrosHuu AC = 40cm u BD = 28 cm. Haiitu jumHy npoekiuun
otpe3ka AB Ha peOpo JByrpaHHOroO yria.
40. Ha pebpe npsMoro ABYrpaHHOro yria JaH oTpe3ok AB = 8 cm. U3 ero KoHIIOB B rpaHsx
JIBYTPaHHOI'O yIjla BOCCTaBJieHBl K oTpe3ky AB mepnennukynsper AC = 5 cm u BD = 3 cm.
Haiitu paccrosuue CD.

MHOI'OI'PAHHBIE YT'JIbI
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1. MOXHO 11 COCTaBUTh TPEXTPAaHHBIN YToJI ¢ TAKMMHU TutockumHu yriamu 100°, 70° u 40°?

2. MOXHO 7M1 COCTaBUTh BBIMYKJIBIA YETHIPEXTPAHHBIN YroJl U3 TaKuX IIOCKUX yrioB 40°, 70°,
100° u 150°?

3. Kaxnplii miockuil yroi TpexrpaHHOro yria paBeH 60°;, Ha OZHOM U3 pedep OTIOXKEH OT
BEPLIMHBI OTPE30K M C KOHL@A €ro OINYLIEH MEepHeHIUKYJSAP Ha IMPOTHUBOINOJIOKHYIO T'PaHb.

Jloka3arh, 4TO IJIMHBI NEPIIEHIUKYISPA U 3TOI0 OTPE3Ka OTHOCSTCS, KaKk J6 : 3.
4. Ilnockue yriel TpexrpaHHoro yria pasHbl 45°, 45°u 60°. JlokazaTe, 4TO ABYI'paHHBIN yroi,
00pa30BaHHBIN IJTIOCKOCTSIMH TIJIOCKUX YTIIOB B 45°, paBeH 90°.
5. Y TpexrpaHHOTO yria JiBa JIBYI'PaHHBIX yIja paBHbI MexAy cobOoil. Joka3arh, 4TO MIOCKUE
YIJIbl, IPOTUBOJIEKALLME 3TUM JBYTPAHHBIM YIJIaM, TAKXKE PaBHBI.
6. Bo3aMOXxeH 1 MHOTOTpaHHBIN YToJ, IJIOCKKE Ykl KoToporo paBuel 10°, 110°, 80°, 20° u
150°?
7. BO3MOXEH 11 MHOTOTpaHHBIN YTOJI, INIOCKKE Ykl KoToporo paBubl 40°, 50°, 60° u 120° ?
8. Y TpexrpaHHOro yria JBa IUIOCKMX yria no 60°, a tperuil — npsimoi. JlokazaTb 4TO yroma
MEXy TIIOCKOCTBIO MPSMOTO YIJa M MPOTHBOJIEKAILIIM pedpoM paBeH 45°.
9. Kaxnplii mIocKuid yrojl TpeXTpaHHOTO yria paBeH 60°;, Ha OZHOM U3 pedep OTIOXKEH OT
BEPILMHBI OTPE30K, PaBHBIN 3, U U3 KOHIIA €ro ONYILIEH NEePHEHAUKYJSAp Ha MPOTHBOJIEKALLYIO
rpadb. HailTu nnuHy neprnieHuKymsipa.
10. B tpexrpaHnHoMm yriie ABa Iiockux yria no 60°, tperuil npsmoil. Halitu yrom mexny
IUIOCKOCTBIO IPSIMOTO yTJIa ¥ IPOTUBOJICKAIIUM PEOPOM.
11. B TpexrpaHHOM yrie BCe IJIOCKHE YIibl IpsMble. BHYTpH HEro naHa Touka Ha paccTOSHUU
1 nM, 2 1M 1 2 1M OT ero rpaneid. Halitu paccTosiHMe 1aHHOM TOYKHM OT BEpUIMHBI yIJIa.
12. B TpexrpaHHOM yrie JiBa IUIOCKUX yrJia 1o 45°, ABYrpaHHbII yroja MeXay HUMHU IPSIMOM.
Haiitu TpeTuit miockuit yroi.

CMEIIAHHBIE 3ATAYUN
1. B xyoe ABCDA;B1C1D; npoBenute ceuenue uepes cepeaunnl pedep A;D1 u D1Cq u Bepmmny
A. Beruucnure miomniaib 3TOro ce4eHus, eciu pedpo kyba paBHO a.
2. JIBa oTpe3ka 3aKIIIOUEHBI MEX]Y MapauielbHBIMU TUIOCKOCTAMH. CyMMa 3THX OTPe3KOB 12
M. [Ipoekunn 3TUX OTPE3KOB Ha IJIOCKOCTH paBHbI 1 u 7 nM. Haiitu paccrosiHue Mex1y STUMU
IJIOCKOCTSIMHU.
3. Yepes runoreHy3y NpsIMOYrOJbHOTO TPEYTOJbHUKA MPOBENEHA MJIOCKOCTh Nox yriaoM 30° k
IUIOCKOCTH TpeyrojbHuKa. ONpeaenuTb pacCTOSHUE OT BEPILUHBI MPSAMOro Yrila TpeyrojbHUKa
JI0 TJIOCKOCTH, €CJIM KaTeThl TPEYToJIbHUKA 3 U 4 M.
4. U3 Toukm, Jexamield BHE IIJIOCKOCTH, MPOBEAEHBI K ITOW JBE HAKJIOHHBIE, Pa3HOCTh
KOTOpbIX 4 cM. [Ipoekiuu 3THX HaKJIOHHBIX HA MJIOCKOCTh | 1 7 cM. Hailtu nnuny kaxaoi
HaKJIOHHOM.
5. Karetsl npsiMmoyrosisHoro tpeyroiasHuka ABC paBusl 30 n 40 cM. M3 BepmmMHbI IpsIMOTo yria
C BoccTaBieH K IUIOCKOCTH TpeyrojpHuka nepneHaukynsp CM, pasubiii 10 cM; Touka M
coenMHeHa ¢ BepiminHaMu A u B. Onpenenuts miomaas TpeyroibHuka AMB.
6. U3 muentpa kpyra, miomanas kKotoporo 200,96 cM?, BOCCTAaBIGH K €ro IUIOCKOCTH
NepHeHANKYIsp, JUIMHa KoToporo 12 cm. Haiitu paccTrosiHue OT KOHIIA 3TOTr0 NEPHEeHANKYIIsApa
JI0 TOUYEK OKPYKHOCTH.
7. Uepe3 runoreHy3y NpsIMOYIOJbHOTO TPEYroJbHUKA MPOBEAEHA MIOCKOCTh Noj yriaoM 30° k
IUIOCKOCTH TPEYrojbHUKA. PaccTosHME OT BEpIIMHBI NPSIMOrO yriaa A0 IUIOCKOCTH 61M.
Onpenenuts TMIOTEHY3Y, €CJIM OJIMH U3 KaTETOB paBeH 20 am.
8. M3 Touku nepeceyeHus quaroHajell KBagpara BOCCTaBJIEH NMEPIEHIUKYISIP K €ro INIOCKOCTH,
paBHbiii 10 oM. Ilnomans kBagpara paBHa 1152 JIMZ. Haiitu paccTosiHue OT BEpXHEro KOHIA
NepHeHANKYIISIpa 10 BEPIIUHBI KBaApaTa.
9. Otpe3ok nmnuHOM B 2 1M TMepeceKaeT IUIOCKOCTh. PaccTosHMs OT KOHIIOB OTpe3Ka [0
miockocTH paBHbl 0.4 1 0.6 amM. OnpenenuTs yrojl MeXAy OTPE3KOM U MIIOCKOCTHIO.
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10. MenbIiee OCHOBaHUE TpANELUMU JIEKHUT B IUIOCKOCTU O, KOTOpPAsk OTCTOUT OT OOJBIIETO
OCHOBAHMS Tpanenuu Ha paccTosHuu 10 cM; OCHOBaHUA Tpaneuuu oTHocsATCA Kak 3:5. Halnure
paccTosiHuE TOUYKHU IIEPEeCceUEeHUs JUaroHajlel Tpareuuu oT INIOCKOCTH O.

11. Yepe3 cropoHy pomOa MmpoBeaeHa IIOCKOCTb, 00pa3yrolasi ¢ JUaroHaIsIMH YTkl oL U 20l
Berauciuth ocTphIil yroa pomoa.

12. B TpexrpaHHOM yTJIe JIBa IUIOCKUX yIJia paBHbI 45°, a TpETHil IIIOCKUIA yroa coxepxxut 60°.
BbraucnuTh IByrpaHHBINA yroii, POTHUBOJIEKAIIUN TIIOCKOMY YTIy.

13. Ha nuiockocTH JaH MNpsSMOYTOJIbHBIA TpPEYrojbHUK, TUIIOTEHY3a KoToporo 12 cm. B
IIPOCTPAHCTBE JaHa TOYKa, yJIaJl€HHass OT KaXIOW BEpUIMHBI TpeyroibHuka Ha 10 cwm.
Brruncnute paccTosiHue JaHHON TOYKHU OT IJIOCKOCTH.

14. JlBa paBHOOeapenubix TpeyronbHuka ABC u ACD wumeror obOmee ocHoBanue AC,
neyrpannbiii yron AC paBen 60°, a yron, obpasoBanHbiii ctopoHoit BC ¢ mimockocteio ADC,
paBeH 45°. Cropona BC paBna 6¢cM. Beruncnute miomaas Tpeyroiabauka ABC.

15. OcnoBanne AC paBHOOeapeHHOTO TpeyroibHuka ABC JIKUT B IIIOCKOCTH O, a BepiirnHa B
yAaJIeHa OT IVIOCKOCTH o Ha 32 cM. Beruncnure minomans TpeyronbHuka ABC, ecniu AC = 18 cm
U IUIOCKOCTb TpeyrojabHuka ABC HakJIoOHEHa K IJIOCKOCTH O IOJ yIyioM 45°.

Tema 7.2. KoopauHaTbl # BeKTOPHI. (8 yacoB)
BekTopbl Ha JIOCKOCTH U B IPOCTPAHCTBE.
5‘:5 (&;I;):SO° Haiitu: &'05; ‘ﬁ—35; ‘247 +5‘
2. Haiitu monyns paBHomeicTByromed R aByx cun Fip m F, u yraer o6pasyemeie
paBHoeicTBYyIOIIEH ¢ critamu Fy u Fy , ecu | Fy | =4H | F, | = 6H, a (Fy;F,) = 60°
3. Jau terpasap ABCD. Haiinute cymmy BektopoB: BC + CD + DA ; 2) AD + DC +
CB
4. Jlan mapamutenenunenq ABCDA;B1C1D;
Haiinute cymmy Bektopos: BC + CCy + C1B;. 2) CB + B1A; + AD + D1C;

5. JaHo: |a|=5;

1.Jano: |5| =3;

E‘ =7; (Zzb) =73" a) Onpenenuts JJIMHBI BEKTOPOB:
a+bf  la-bp  |pa+3bf  |[4b-a;  |2a-sh|
6) OnpenenuTs CKalspHbIE IPOU3BEICHHS BEKTOPOB:
a(a+b); (a+b)a-b); (2a-b)(a+2b); b(2b-a); (a+2b)(5a-Db)
B) OnpeenuTh yriibl MeXIy BEKTOpaMu Mu N, ecau 1) M =aun =2a+ b;
2dm=a+bu n=Db-a 3)n=b-am=3a+b
6. Bextopst AC = m u BD = n ciyxar nuaronansmu napauienorpamma ABCD
Bripasute Bektoper AB; BC; CD; DA uepes mun.
7. Jau npaBwibHbIi mectuyroabauk ABCDEF, O - ero neatp. OA = a; OB = b;
Bripazuts Bexktopet OC; OD; OE u OF
8. Han terparnp ABCD. [lokaxure, utro AD + BC =BD + AC
9. Ham mapamenorpamm ABCD wu BHe ero mpousBoibHas Touka O.
Hoxaxwute, uro OA +OC = OB + OD
10. ITycte M - cepenuna otpeska AB u O - mpou3BoJIbHAs TOYKa MPOCTPAHCTBA.

— 1 —
Jlokaxxute, 4TO BBINOJHSIETCS PaBEHCTBO OM = E(OA + OB).

11. Touka M - cepenuna cropoust AB  cABC. Beipazute CM uepe3 AB u BC
12. Man mapamenenuneq ABCDA1B1C1D;.  Paznoxure o BekTopam p = AB,
g = AD u r = AA; Bextopsl: AD1; AC1; AM; , roe M - cepenuna BB,
13. lano: |a|=2; |b|=7 (a; b) =60° Haiitu: ab; (3b-a)a b (b-3a)



14. Bektopsl &, b, ¢, m, moxymu kotopeix |a|=2 |b|=3; |[c|=7, |m|=5
00pa3yroT ¢ ockto  cootBeTcTBeHHO yribl 60°; 180°; 150°; 30°. HaiiguTe mpoekiuio
CYMMBI 3THX BEKTOPOB Ha 0Cbh L (ananutudecku u rpadudyeckn)
15. Bextoper m; n; c; K, moxymaum kotopeix |M|=6;|n|=2;|c|=10;|k|=4
o0pa3yroT ¢ ockto cooTBercTBeHHO yriael 0°; 120°; 60°; 180°. Haiitu mpoekiiuio

CyMMBI 3THX BEKTOPOB Ha OCb 0> ananutuuecku u rpaduyecku.
16. ano: npja=-2 np;b=1 Beuucours: np (2a+b); np (3a-2b)

17. HaiiTi mpoeknuio a Ha OCh / , 00pa3yroNIyo ¢ BeKTopoM yroi 60°, eciu | a | = 6.

18. Mcrionb3yst BEKTOPHBIN METOJI TOKAXKHTE:
a) luaronanu pom6a neprneHauKyIsIpHbI
6) B mo0Oom mapasenorpaMMe cyMMa KBaJIpaToOB JAMAaroHaJiell paBHA CyMME KBaJpaToOB
BCEX €r0 CTOPOH,;

B) cos(a + ,8) =cosaocosf+sinaosinf r)Teopema Ilucdaropa n)Teopema
KOCHHYCOB
19. B mapamrenorpamme ABCD O - Touka mepecedyeHus: nuaroHaieu, Touku M u N

takue,yto |BM|:|MC|=1:3 |DN|:|NC|=2:1 AD=a, AB=D
Bripasute uepes a u b sexropsr: CO; BD; OD; AN; NB; AM; DM; ON; MO;

MN

20. B mpaBuibHoM 1iectuyroibiuke ABCDFK 3aman 6azuc AK = a; AB = b;
Bripasute uepes au b Bektoper BF; CK; AD; KF; KB; CF; AF; CA; DK;
BD; KD

21. B Terpasape ABCD DL, CF, BK - meauanst tpeyronsauka CBD, M - Touka mx
nepeceuennss AC =a; AB=Db; AD =c. Bspasure uepeza, b, ¢ Bekropsr: DC;
BC; BD; AK; AL; AF, CF, BK; DL; AM
22. B mapamnenenunene ABCDA;:B;CiD; ; M — Touka mnepecedyeHHs auaroHajei
napamenorpamma CDD;C; , Touka K Takas , 9To |B1K | :|KC1| =4:1. 3apan 6a3uc

AD=a; AB=Db; AA;=cC. Beipasute uepe3 @, b, C ciexyromue BEKTOPHI :

BD; A;Cy; DCy1; B1Ci; BAg; ACy; BiD; AM; BiM; BM; AK; DK; KM;
AiM.

23.B tpeyrosnbhoii mpusme ABCAILB1C1 M — Ttouka mnepeceueHHs JuaroHaien
napamenorpamma BCB1C; F Ttakas, urto |MF|:|FBI| AC=a; AB=b; AA;=cC

Bripasute uepes @; b; ¢ Bekrtopsl : BC; BCy; BiC; AM; AiM; MF; AF;

AF
24. BeiBegute (opmynay Uil KBagpata cymMmbl TpEx uyucen (BekropoB). C eé
UCIIOJIb30BAHUEM PEIINTE 3amaun: a)HaiiTu yrom mexay amaroHaasiMu Kyba. 06)B
NpPaBUIBHON TPEyroJibHOW TMpH3ME JJIMHA CTOPOHBI OCHOBAaHUS 1, JJIMHA BBICOTHI
2.HaiiTu: pacctosiHue OT BEpLIMHBI MPU3MBI 10 LIEHTpa OOKOBOM I'paHHU, yrojl MEexay
JTMaroHaJIsIMH OOKOBBIX TPaHEH.
25. Haiiti koopaunatel AB, eciin A(-1;-2);  B(4;5) u aimury 3T0r0 BEeKTOpA.
26. Hatiti yron mexny Bekropom CD u ocbro Oy, ecniu C(-3;4) u D(1;-2)
27. Hauwr Touku A(-2;-3), B(2;4) u C(5;1). Pasnoxure Bektoper AB; BC; CA mo
€JIMHUYHBIM BEKTOpaM 1M j .

28. IIpoBepbTe KouMHEapHBI 1 BekTopsl AB u CD, ecu:
a) A(-3;6); B(1;2); C(4;-6); D(-2;0) 6) A(-3;1); B(3;3); C(-2;-3); D(6;-1)
29. ano: a = 2i-3] b =(-3;-4) Haiitu: ab; |2b-3a |, yron mexxny Bekropamu a u b
30. [ano: a = (-2;-3); b = (5,0); ¢ =(3;-5) Haiitu: a+b; a-c;a+b-c;3a-c;a-2b
+ 2c;
30. lau AABC A(4;0); B(7;4); C(-4;6) Haiinure nepumerp AABC
31. Haiiti yriiet AABC, eciiu A(6;2); B(-1;4); C(1;-5)
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32. Haiigure Touky, paBHOynanéuuyto ot Touek A(7;-1); B(-2;2); C(-1;-5)

33. Paccrositnue ot Toukn M, nexamieit Ha ocu OX, 1o Touku N(10,5) pasuo 13. Haiigure
Touky M

34. Tloctpoiite BekTopel: a) a=2i-3j-5k 06)b=-i-2]+3k

35. IMoctpotiite BekTopbl AB, eciu: a) A(2;-3;4) u B(-3;2;-5) 6) A(0;-2;3) u B(5;0;-4)
36. lano: a=-i-2j+2k b=i+2j-3k Haittu: a-b; (a; b); |b-a|

37. lanbr Beprmasl AABC A(-1;4;1); B(3:;4;-2); C(5;2;-1). Haiitu yrusl
TPEyroJIbHUKA.
38. Haiiti yron mexay Bektopamu a = 3i - 4k u b = 5] - 12K; ux ckanspHoe U BEKTOpHOE
POU3BEICHUS.
39. Mano: a = (-2;y;-1) u b = (3;-2;1). Haiiaure koopauHary Y, eciiu u3BecTHO, uto a L b

40. HaiiTu miomaas napajuiesaorpaMmma, HIOCTPOSHHOTO Ha BEKTOpax:
a) a=2i+j+2k b=3i+2j+2k ©0) a=i+j-k b=2i-j+2k

41. lanbl 1Ba BekTopa: a=3i+2j-5k b=2i-j+2k
Borauciute KoopAMHATBEI BEKTOPOB: a + b; a - b; yron mexay Bektopamu (a ; b)

42. lano: a = (2;2;-1) m b = (-3;6;-6) Haiitu: ab; [ab]; |2b-a]

43. Bekrop AB = a 3aman koopauHatamu cBoux KoHIOB A(2;4;-3); B(6; —3;1); Beruucnure
€ro JUTMHY U YIJIbI, KOTOPBIC 00pa3yeT BEKTOP ¢ Oa3MCHBIMU BEKTOPAMH.

44. JTanbl BexkTopel a = 12i - 3j - 4K; b= i+2j+4kuc=i-3j-2k. Berauciure
NPOCKIMIO BEKTOpa b + C Ha BekTOp a

45. Jlokaxxute, 4yTO 4eThIpEXyronbHuk ¢ Bepumuamu A (3;-1;2); B(1;2-1); C(-1;1-3); D(3;-
5;3) - Tpamerusi.

46. Manbr: cuna F1 = (2;3;-1) u Touka e npunokenuss A (-1;-1;3); Haiitu MOMEHT CHIIBI,
OTHOCHTEJIbHO Hayvaja KOOPIUHAT M YIJIbl, COCTABIIEMbIe MOMEHTOM C KOOPIUHATHBIMU
OCSIMH.

Tema 7.3. Muororpanuuku. (6 4acos)

ITPU3MA
1.OnpenennTs AUaroHa b IPSIMOYTOJIBLHOTO TTapaJUIeenuIe a o TPEM ero u3MepeHusim: 4, 3 u
12 nm.
2. lIunaronans ky0a paBHa 6 M. OnpenenuTs IJIOMIAJb JUArOHAJIBHOIO CEYEHUS.
3.0npenenuTs OONBIIYIO TUATOHAb MPSIMOTO MapajuleNieNuIena, Kaxaoe pedpo KOTOpPOTo
paBHO 5M, a yrosj OCHOBaHWs paBeH 60°.
4 Tlnomamu Tpex TpaHeWd NPsIMOYTOJBHOTO Mapajuiefienumneaa papHel 6, 3 u 2 M.
BbrancnauTs ero guaroHais.
5 JlmaroHanb NpaBWJIBHOM YETBHIPEXYTOJIBHOM MpU3MbI paBHa 7cM. J[naroHamb OOKOBOM
rpanu 5cM. HaWTu BBICOTY NpPU3MBI.
6 Jlama mpsiMasi TpeyrojibHas TpHU3Ma, CTOPOHBI KOTOpoi paBHbI 13, 18, 19 mMm, a BeICOTA
npu3Mbl paBHa 19 am. Halinute mmomanp ceueHus, MPOBEICHHOIO yepe3 OOKOBoe pedpo H
MEHBIIYI0O BBICOTY OCHOBaHUS.
7 OcHOBaHHEM NPSAMOM NPU3MBI CIYKUT POMO; AuaroHanu Mpu3Mbl paBHel 20 u 18 nm.,
BBICOTA NpU3MbI 16 M. HalinuTe CTOpOHY OCHOBAaHMS NHPU3MBI.
8 B mnpsMoMm mapaienenunene CTOPOHbI OCHOBAaHUM 3 ¢cM M 5 cM, OJJHa U3 JMaroHajeu
ocHOBaHus 4 cM. MeHbluas AMaroHagb Napaieienurnea ¢ MI0CKOCThI0 OCHOBAHUS COCTABIISET
yromu 60°. OnpenenuTs JUAaroHaIu Tapasuleenumne/a.
9 B npsMoyroipHOM mapajuiesienuieie 60KoBoe pedpo paBHO 5 CM., TUTOIIAIb
AMAroHANILHOTO CeeHNA 205 cM?.OnpeeiTh CTOPOHBI OCHOBAHHS, €CITH TIIOMIAIb OCHOBAHHS
360 cm”.
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10 B nmpsmoMm mapautenenurene 60koBoe pedpo 1 M, CTOPOHBI OCHOBaHUS paBHBI 23 1AM
U 11 oM., a TMaroHaaM OCHOBAHMS OTHOCSTCA, Kak 2 : 3 . OnpenenuTs IIomaan
JIMArOHAJIbHBIX CEYEHUU.

11 B npaBuiIbHOM YETHIPEXYrOJIbHON MPU3ME IUIONIAIb OCHOBAaHUS paBHa 144 cM®., a BbICOTA
paBHa 14 cM. OnpeenuTh JUaroHajdb 3TOW MPHU3MBI.

12 Kaxpnoe peOpo npaBUIbHOM TPEYrobHOM Mpu3Mbl & = 3M. Uepe3 CTOpOHY OCHOBaHUS U
CEepEeMHY OCH IIPOBEJEHA INIOCKOCTh. HallTH miomanb ceueHusl.

13 B npsimoii TpeyroabHOM Mpu3Me uepe3 OJIHY U3 CTOPOH OCHOBAHUS MPOBEICHA IIOCKOCTD,
IepeceKarolas MpoTUBOIIOI0KHOE OOKOBOE PEOPO M OTKIIOHEHHAS! OT IJIOCKOCTU OCHOBAHUS Ha
45°, TInomanp ocHoBaHus paBHa Q. ONpeaenuTh MIONAAb CEUCHHUS.

14 OcnoBaHMeM IPSAMOI MIPU3MBI CITYKUT POMO; TUArOHaIN MPU3MBbI PaBHBI § CM. U 5 CM;
BbICOTa 2 cM. HailTu CTOpOHY OCHOBaHMSI.

15 BoxkoBoe pedpo | = 15 cM. HakiioHHO# Mpr3Mbl HAKIIOHEHO K IJIOCKOCTA OCHOBAHUS 10T
yriioM 30° OnpenenuTs BHICOTY HPU3MBI.

16 B mpaBuibHOM 4eTHIPEXYTOIBHOM MpU3ME TUIONaAL O0KOBOM rpaHu paBHa Q. Haiinure
IUIOUIA/lb JUArOHAJIbHOTO CEYEHHUSI.

17 BoluncnuTe yros Mexay AUaroHajbio KyOa U €ro OCHOBAaHUEM.

18 PeGpo xyda paBHO a. HaiimguTe kparyaiiiiee pacCTOSIHUE OT TAATOHAIH JI0
Hemnepecekaroiero e€ pedpa.

19 I'panu mapasienenuiies;a — paBHble poMOBI CO CTOPOHOM a 1 yriom 60°. Beraucinuts
IUIONIA/I €r0 IUarOHaJbHBIX CEUEHUI.

20 JIluaroHanap IpaBUJIBHOM YETHIPEXYTOJbHOM IMPU3Mbl HAaKJIOHEHAa K OOKOBOM IpaHu MO
yriaom 30°. OmpenenuTh HakJIOH €€ K OCHOBAHHIO.

21 Pebpo kyba paBHO a. Haligute muomane ceueHuss Kyba IIOCKOCTHIO
NEPIEeHIUKYJIIPHON €ro AUaroHajlu W IpOXOJSIIed 4epe3 €€ CepeluHy.

22 BbluncauTe NMEpUMETP U IUIOIIAAh CEYEHUS, IPOXOMAIIETO Yepe3 KOHIBI Tpex pebdep,
BBIXOJIAIIMX W3 BEpIIUHBI KyOa. PeOpo kyba paBHO a.

23 B TpeyrosibHOM HAKJIOHHOW MpPHU3ME PACCTOSHUS MEXIy OOKOBBIMH pebpamu paBHbl 20
cM, 34 cwm, 42 cMm. Haiinure paccTosiHue Mexay OoJblieil OOKOBOM IpaHbiO U
MPOTUBOMOJIOXKHBIM €ii GOKOBBIM pedpoMm.

24.0OcHOBaHMEM HAKJIOHHOTO Tapawienenunena ciayxutr pom6 ABCD, B kotopom yrona o =
60°; GokoBbIe pedpa HAKIOHEHBI K TUIOCKOCTH OCHOBaHUS MoJ yriom 60° U MIOCKOCTb
AA; CCinepnieHIUKYISIpHA TUIOCKOCTH OCHOBaHUs. J[okakwrte, 4To TUomanu ceueHuid BB;
DD; u AA; C.C ortHOCcsaTcs Kak 2 : 3.

25.B nmpsMoM mapaienenunese IuaroHaid 00pa3yloT ¢ IUIOCKOCThIO OCHOBAaHHS YIJIbI 45°
u 60°. Ctoponsl ocHOBaHMil paBHbI 17 cM u 31 cM. BerYucIuTh auUaroHaid 3TOTO
napajuiejaenunesa.

26.BpruuciuTe mionaan 1MaroHaIbHBIX CEUSHUM MPSMOYTOIBHOTO MapajulesieuIe1a,
CTOPOHBI OCHOBAaHHSI KOTOPOTO PaBHBI @ U b, a BeicoTa pasHa h.

27.B xy0e uepe3 KOHIIBI pedep, BBIXOASIINX U3 OJHOM BEPIIUHEI, MPOBeAeHO ceueHue. Haiiaure
TUIOMIA/Ib ATOTO CEYEeHHUsI, eCii pedpo Kyba paBHO a.

28.0npeaenuTs JUIMHY JAArOHadd MPSMOYTOJbHOrO Napajuielienunena, €Ccid OHa
COCTaBJISIET C OCHOBaHUEM Yroi o. J(MaroHanb OCHOBAaHUSI COCTAaBJISIET CO CTOPOHOM
OCHOBaHUs yroi . Beluuciauth JUIMHY AWaroHaiud Napajienenunena npu a= 15,6 cMm, a =
38°15’; B =158°24".

29.B mpaBUIBHON YETHIPEXYrolbHON MpU3Me JWaroHans paBHa L u oOpasyer c
IUIOCKOCTBIO OCHOBaHMS yrou o. OnpenenuTs CTOPOHY OCHOBaHUS M OOKOBOe pebpo u
BblUMCIUTh UX nmpu L =28.5cm.; a=58°35".

30.B HakIOHHOH MpH3Me, B OCHOBAaHUU KOTOPOHM JIEKHUT POMO C OCTpPBIM YIJIOM O, OJHA M3
BEpIIMH BEPXHETO OCHOBAHUS MPOECKTUPYETCS B TOUKY IMEPECEUECHMS NUAroHane HUKHEro
ocHoBaHus. OmnpenenuTh CTOPOHY OCHOBaHHS, €clii OOKOBOoe pedpo b HakiIoHEHO K
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IUIOCKOCTH OCHOBaHUS 1O yriioM B. Beraucnuts BeicoTy npu b =123 cm, o =153°36", f =
48°56°.
31. OcHoBaHHMEM NPSAMOW TPEYrOJBHON MPU3MBI CIY)KUT PaBHOOEIPEHHBIH TPEYrOJbHUK, B
KOTOpOM yroia npu BepmuHe oo =15°10" u kaxxnmas u3 paBHbBIX CTOpoH a = 8,5 cM. YUepes
OCHOBAaHME 3TOr0 TPEYyrojbHHKAa IPOBEIEHA IUIOCKOCTh, 00pa3yrollas ¢ INIOCKOCTBIO Yroil
70°. OmpenenuTh IUIOMIALb CEYSHHS TPEYroJbHUKA.
32.0OCHOBaHHUEM TPEYTOJIBHON MPU3MBI CIIYKUT MPSIMOYTOJIbHBIN TPEYTOJIbHUK
C TUIIOTEHY30M a M OCTpPhIM YyIJIOM 0. Yepe3 TUIOTeHY3y IpOBEIEHA IUIOCKOCTb I10]
yIJIoM B K TIOCKOCTH OCHOBaHMA. OIpenesnTh IUIOMIAJh CEUCHHUs W BBIYUCIUTH €€, €CIH
a=28.9 cm. uo=47° p=52°40.

IMNPAMUIA
1. OcHoBaHMeM NUpaMHIbl CIYXKHUT MapajljieorpaMM, y KOTOPOIO CTOPOHBI OCHOBaHHUA 3
CM U 7 cM, a OfHa U3 IUaroHaje 6 cM, BbICOTA NMUPaMMJbI, IPOXOJAIIAs 4Yepe3 TOUKY
nepeceyeHusl JuaroHaneid ocHoBaHUs paBHa 4 cM. OnpenenuTb OOKOBblE peOpa HMUpPaMUJBIL.
2. BeicoTa mpaBWIBHON YETHIPEXYrojJbHONW MUpaMUIbl 7 CM., @ CTOPOHA OCHOBAaHHUS paBHA
8 cMm. Omnpenenutb G0KOBOE pedpoO.
3. OcHOBaHMEeM THPAMHIBI CIY’)KUT PaBHOOEIPEHHBIH TPEYTOJBHUK, Y KOTOPOTO
OCHOBaHME 6 cM M BbIcOTa 9 cM., OOKOBbIE pebpa paBHBI MeXay coO0OM U Kaxaoe
cozepkutT 13 cMm. Onpenenutb BBICOTY ATOW HUPaMUJIBL.
4. OcHOBaHMEM NHUPAMHJbI CIYKUT PaBHOOEIPEHHBIH TPEYrOJIbHUK, Y KOTOPOIrO
OCHOBaHuEe paBHO 12 cM, a OokoBas ctopoHa 10 cm. BokoBbie rpanu oOpa3yroT ¢
OCHOBAaHUEM paBHBbIE IBYIPAHHBIE YIUIBI, coiepskamue 1o 45°. OnpenenuTs BBICOTY 3TOU
IIUPAMHUIBL.
5. OcHoBaHHME NUpaMHbl — IPSIMOYTOJBHUK CO CTOpPOHaMHM 6 cM M 8 CM; KakJoe OOKOBOE
peOpo nupamuisl paBHO 13 cM. BeIuMcauTh BBICOTY NMUpPAMUIBI.
6. B mpaBWIbHON YETHIPEXYTrOJBbHON MUpPaMUAE CTOPOHA OCHOBaHUS paBHa 14 cm. J{nmHa
6okoBoro pedpa 10 cMm. Onpenenuts WIOMAAb JUArOHAIBHOTO CEUSHHS.
7. B mmpamuze ¢ Boicotoif H=5cM ¥ miomansio ocHoBanmst 200 cM’. mpoBeseHa
NapajuleIbHO OCHOBAaHUIO IUIOCKOCTh HA PAcCTOSHMM 3,5 cM. OT Hero. Berumcnuth
IUIONIA/lb TOJYYEHHOI'O CEYEHUS.
8. Omnpenenuts BBICOTY NMUPAMUbI, €CIU IUIOMIAJL €¢ OCHOBaHMs paBHa 900 oM,
IUIOIA/Ib TApaIebHOTO eMy cedeHus 108 cM’, a pacCTOsHEE MEXIy HHMH PaBHO 14 cM.
9. OnpenenuTtpb, Ha KAKOM PAaCCTOSIHUM OT OCHOBAHUS NMUPAMUIbl HAXOIUTCS HapajellbHOe
eMy CcedeHue, IIomaas Koroporo paHa 100 IIM?, eCiTi BBICOTA nupamMusel 16 oM, a
Iomanb ee ocHoBaHus 1024 ILMZ?
10. B mpaBWIBHOI YETHIPEXYroJbHOW YCEUEHHOM NMHpaMuie BHICOTa paBHA 2 CM, a
CTOpPOHBI OCHOBaHMM 3 ¢cM M 5 cMm. OnpenenuTs JuUaroHajlb 3TOM YCEYEHHON NHUpaMHJBIL.
11. Onpenenuth CTOPOHBI OCHOBAHMM MPABHJILHOM YETHIPEXYTOJBHOM yCEUeHHOMU
NUpaMU/Ibl, €CIM €€ BbICOTa paBHa 7 cM., OokoBoe pedpo 9 cM u auaroHans 11 cm.
12. BrpicoTa MpaBWIbHOW YETHIPEXYrOJIBHON YCEYEHHOH MUpaMUabl paBHA 4 CM, JUAroHalb
5 cMm. Haiitn muomaznps IMaroHaJbHOIO CEYEHUS.
13. IInomank OCHOBAaHWH YCEYCHHOH MHUpamMHUIbl 9 cM?. u 25 cMm?. Haiitu IJIOIIAb
CPEHETO CEUECHMUS.
14. CootBercTBYIOIIME CTOPOHBI OCHOBaHHWI yCEUEHHOM MUpPaMUIbl OTHOCATCS, Kak 13 :
17, a nmepumerp cpenHero ceueHus: paBeH 45 M. OmnpeneiauTb NEpUMETPbl OCHOBAHUM.
15. OcHoBaHMeM NUpPaMUJBI CIYKUT MapajuieorpaMM, y KOTOPOTO CTOPOHBI PaBHBI 3 CM
u 7 cM, aonHa U3 auaroHaned 6 cM. BeicoTa mupamuiabl paBHa 4 CM U IPOXOAMT
yepe3 TOUKY IepecedeHus AuaroHaned ocHoBaHus. Haiiaure OokoBble peOpa MuUpamubl.
16. OcHoBanue nupamuisl —poMO, Yy KOTOPOrO CTOpPOHA M OJHA M3 JHaroHayiedl paBHBI 4
cM. BricoTa mupamuabpl paBHa OoJiblIel JuaroHajld OCHOBAHUS M MPOXOJUT Yepe3 BEPIIUHY
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oCTporo yria pomba. BeruucnuTe IUIOmaab CEYSHHs, MPOXOJSIIETO Yepe3 MEHbIIYIO
JMaroHaiab OCHOBAHMA NEPHEHIUKYSIPHO K OosiblieMy OOKOBOMY peOpy MHpaMHIbL.

17. Tpu nocnenoBaTeNbHBIX yIJla OCHOBAHHS YETHIPEXYrOJbHOW NMUPAMUJBI OTHOCSTCS, KAk
2:3:4; 6okoBbIe pedpa mrpamMu bl 00Pa3yIOT C IUIOCKOCThIO OCHOBAHUS paBHbIe yriibl. Halinute
IUIOCKHE YIJIbl B OCHOBaHUH.

18. JlokaxxuTe, 4TO BCE JUArOHaJbHbIC CEUEHHs MNapajulesienuiesa UMET OOILIYI0 TOUYKY.
19. Yepe3 cepenuHy BBICOTHI MUPAMHUAbI MPOBEACHO CEUCHHE, MapajuIeIbHOE OCHOBAHHMIO.
Haiinute muomanb ceyeHus, eciiy IUIoLaJb OCHOBAaHUS paBHA S.

20. B xakoM OTHOILIEHHH CEUYeHHE, MapajuleIbHOE OCHOBAHHIO, JEIHUT BBICOTY MHUPAMUIIbI,
eCIM IUIONIab cedeHus paBHa: 1) 1/2 mmomaaum ocHoBanwus; 2) 1/4 tuiomaaw OCHOBAHUS,
3) m/n mjom@aau OCHOBaHUs?

21. BeicoTa mupamuJibl pa3/ielieHa Ha YeThIPE pPaBHBIC YACTH U 4epe3 TOUKHU JeJICHHS
MPOBE/ICHBI TUIOCKOCTH, MapajljieibHble OocHoBaHUIO. [lnmomians ocHoBanust pasHa 100 M.
Bbruucnure miomanay NOIy4EeHHBIX CEYEHUH.

22. JIOoKaXXuTe, 4TO €CJIH B MPABWIBHONW TPEYroJbHOW MUPaMHIE BBICOTA pPaBHA CTOPOHE
OCHOBaHHUsA, TO OOKOBbIE pedpa COCTaBISAIOT C IJIOCKOCTbIO OCHOBaHMA yron 60°.

23. OcHOBaHME THPaMHJIBI — MPSIMOYTOJIBHUK €O CTOpoHamu 12 cMm, 16 cM; Kaxmoe OGOKOBOE
peOpo nupamuasl paBHO 25 cM. Haiinute BbICOTY mMpamu[bl.

24. OcHOBaHME THPaMHJIBI — TPEYTOJIBLHUK cO ctopoHamu 20 cM, 21 cm, 29 cm. bokoBbie
IpaHd MUpaMUAbl 00pa3yloT ¢ IUIOCKOCThIO OCHOBaHUS yribl B 45°. Haiigute BbICOTY
NUPaMUJIBI.

25. B ocCHOBaHMM THpPaMHJIBI JIGKHUT TPSIMOYTOJBHBIA TPEYrONbHUK. J[Be OOKOBBIE TpaHH,
IPOXOJALIME Yepe3 OJMH U3 KAaTeTOB U TUIOTEHY3y TpPEyrojbHUKA, HNEepIEHAUKYIISPHbI
IUIOCKOCTH OCHOBaHHUA. JlOKaXXuTe, 4TO BCE OOKOBBIE TPaHM ATOW MHUPAMUABI SIBISIFOTCS
OPSMOYTOJIBHBIMH TPEYroJbHUKaMH.

26. CTOpOHBI OCHOBAHMH TNPABWJIBLHOW UYETHIPEXYTOJBHON YCEYCHHOW mNHUpamuabl paBHBI 10
IM U 2 1M, a ee Bbicota 2 nM. Haiinute GokoBoe pebpo mupamujbl.

27. B mpaBWIbHOW YETHIPEXYTOJIbHON YCEYEHHOH MUpaMuae BBICOTa paBHA 36 cM,
anohema paBHa 45 cM, a CTOPOHBI OCHOBaHMH OTHOcATCs, Kak 1 :4. Haiinute 3TH
CTOPOHBI.

28. B mpaBWIIbHOW YETHIPEXYTroJbHON YCEYEeHHOH NUpamuje BbICOTA paBHA 7 CM, a CTOPOHBI
ocHoBaHu#M 3 cM u 5 cm. Haligute auaroHainb 3TOH yCeUeHHOH NUpaMHbI.

29. Ilnomaap OCHOBaHUS NMUpaMuIbl paBHa 605 amM%; mmomazs [apaJUIEILHOTO EMY
cedyeHus 245 1v?, a paccTosiHue MeXAy HUMH paBHO 12 aMm. OnpenenuTtb BBICOTY
MUPAMHUIBL.

30. B mpaBwIbHOH TpeyroiapbHON NMUpaMue CTOpOoHa OcHOBaHMA a = 28.8 M, OOKOBoe pedpo
HAKJIIOHEHO K IUIOCKOCTM OCHOBAaHMS MoJ yriioM 48°32°. BBIYMCINTH IJIOMIAb CEYEHMS,
IIPOBEJICHHOIO0 4epe3 CTOPOHY OCHOBAHMS NEPIEHIUKYISIPHO K OOKOBOMY pelpy.

31. B mpaBuibHOI TpeyroiabHONH mnupaMuge OOKOBOe peOpo HAKIOHEHO K IIOCKOCTH
OCHOBaHHUsl TOJ YIJoM o, YUepe3 CTOpOHY OCHOBaHHMS a MPOBEACHA IUIOCKOCTb IMOJ YIJIOM
B k uiockocTH ocHOBaHMA. OmpenenuTh IMJIOLIAJb CEYEHUS M BBIYMCIUTH ee npu a =4,35
cM, o =33°16", B = 63°.

32. B mpaBWIBHOW YETHIPEXYroJbHON NMUpaMuje C TUIOCKUM YIJIOM TIpu BepiinHe 53°43°
IIPOBEJIEHA IIJIOCKOCTh YEPE3 CEPEAMHY JIBYX CMEXHBIX CTOPOH OCHOBAaHHS U BEPUIMHY
nupamMuipl. OnpenenuTs yrojd HakJIOHa 3TOW IUIOCKOCTH K IJIOCKOCTH OCHOBaHUS
IUPaMUJIBI.

33. B mpaBuibHOH TpeyroabHOW NMUpaMuje TUIOCKHH yTrojl MPH BEPIIMHE PaBEH .
Onpenenuts HaKJIOH OOKOBOro pedpa K IUIOCKOCTH OCHOBAHMSL.

34. bokoBasi TpaHb NPABUIBHON YETHIPEXYTOJbHOW THPAMHIBI HAKIOHEHA K TUNIOCKOCTH
OCHOBaHMA MO yriioM . OnpenenuTs IUIOCKUI yroj NMpH BEpLIMHE HTHPAMHJIBIL.
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IMOCTPOEHUE CEYEHHMI MHOI'OTPAHHUKOB
1. Jan xy6 ABCDA1B;C1D1 u Touku K, L, M, npuuem K nexut Ha pedpe AA;, L — Ha pedpe
CC1u M —na pebpe DC. Tlocrpoiite ceuenue Kyda miIoCKOCThIO, MPOXOoAsiei yepe3 Touku K,
L, M.
2. B rerpasape SABC nocTpoiite ceueHre IOCKOCThIO, MPOXOIAIICH Yepe3 TPU TOUKH,
nexarmue Ha peopax SA, ACu BC.
3. B nmpaBuiibHO# TpeyronsHoU upamuse SABC cropona ocHOBaHMS a 1 OOKOBOE pedpo paBHO
B. [IpoBecTH B 3TOM mNupamMuje TUIOCKOCTh uepe3 cepenunbl pedep AB u BC mapamnensno pedpy
SB. OnpenenuTs m1omap NoJy4eHHOTO CEYEHMSL.
4. IToctpoiite ceuenue terpadipa SABC MI0CKOCTbIO, MTPOXOAILEH Yepe3 BEpIIMHY A U
cepeaunbl pedep BS u CS. Haiinure muomanb cedeHus, eciy Kaxaoe pedpo TeTpasapa paBHO d.
5. Ha mogenu ky6a ykaxute ero pedpa, Jiexaline Ha CKpeUMBAIOLIUXCS TPSIMBIX.
6. Haiinute paccTosiHuEe MEXy CKPEIIMBAIOIIMMHUCS AUAarOHAJISIMU JIBYX COCEIHUX IpaHeil Kyoa
¢ pebpom a.

Tema 7.4. Tesa u moBepxXHOCTH BpaleHus. (4 yaca)

MuauHgp
1. Paguyc ocHoBaHus nwiuHApa 3 cM, BeicoTa § cM. HailinuTe niaumHy AMaroHagu OCEBOTO
CEUEHHUS U OCTPBI yroy ee HakJIOHA K IJIOCKOCTH OCHOBAHHS.
2. lnaroHasib OCEBOTO CEUEHHMs LMJIMHJIpaA paBHa 26 cM, BbicoTa muiauHapa 24 cm. Haiinure
IUIONIA/Ib OCHOBAHUS LIMIUHAPA.
3. Paguyc ocHoBanusi mwimHapa 13 cMm. ero Beicota 20 cm. Haiinute miomanb cedeHwus,
MIPOBEJICHHOTO TMapauIeIbHO OCH IIWJIMHIpAa Ha PAcCTOSHUU 5 CM. OT Hee.
4. B umnuHIpe NpOBEACHA, IapajyIeIbHO OCHU IIJIOCKOCTh, OTCEKAlollas OT OKPYXHOCTH
ocHoBaHus nyry B 60°. Bbeicora nmnamuapa paBHa 15 cM, paccTosiHuE CEKylIeld MIOCKOCTH
OT OCH IWIMHApAa PaBHO 3cM. Beluucnure miomans ceuyeHUs.
5. B uumnunHzape mnpoBeaeHa MapajuleIbHO OCH IUIOCKOCTb, OTCEKarollas OT OKPYKHOCTH
ocHoBanusi ayry B 120°. Jlnuna ocu h =10 cM; ee paccTOsiHAE OT CEKyIIeH IIOCKOCTH a =
2 cMm. OmpenenuTth IUIOMIAlb CEYCHUSI.
6. IInomane OCHOBaHWS LMJIMHApPA OTHOCUTCS K IUIOIIAJAM OCEBOrO CeueHus, Kak 3 : 4.
Haiitn yron Mexay IHMaroHaJssMU CEYCHHS.
7. Beicota umnuHapa 6 aMm, paguyc ocHoBaHUsA S5 M. KOHIBI TaHHOTO OTpe3Ka JeKaT Ha
OKpYXXHOCTSIX o0eux ocHoBaHMM; anuHa ero 10 nm. Haiitu ero kparuaiiiee paccTosiHUE
OT OCH.
8. Iomans OCHOBAHMS PABHOCTOPOHHETO IIIMHApPA paBHO 4 ex’. Haifté roromans ero
OCEBOI'0 CEUYEHUS.
9. lnaronanp oceBOro cedeHus IWIMHApAa 22,5 1M U 00pa3yeT € IUIOCKOCTbIO OCHOBAHMS
yroa 30°. HailiTu miomaab ceyeHus, IUIOLAb OCHOBAHUS IMIJIMHJIPA.
10. KBagpar cBepHYT B IWJIMHApP Tak, 4TO CTOpPOHA KBajpara CBEPHYTa B OKPYKHOCTb
OCHOBaHHUs LWIMHIpa. ONpenenuTy yrojl HAKJIOHA JUaroHaJlld OCEBOIO CEYEHMs LMIIUHApA
K IUIOCKOCTH €r0 OCHOBaHMS.
11. B mununape, BbicoTa KoTOporo 20 cMm, mapauieibHO €ro OCH Ha PacCTOSHUM 3CM OT
Hee IpPOBEJEHAa IUIOCKOCTh, KOTOpas OTCEKAaeT OT OKPY)KHOCTHM OCHOBaHUS Aayry B 120°.
Breruncnure mionagb dTOro CEYeHHUS.

Konyc

1. ITnomanb OCHOBaHMSI PAaBHOCTOPOHHETO KOHYyca paBHa 54w cM?. Onpenenuts 1IIONIAAbL
OCEBOI'0 CEYEHHUsl KOHYCA.
2. Pagnyc ocHOBaHHUs KOHYyca 5 ¢M, ero BeicoTa 12 cm. Haligute mniomaabs OCEBOTO CEYEHHUS,
JUIMHY O00pa3yrolieil M yroa ee HakjoHa K IUIOCKOCTH OCHOBAHMSL.
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3. Ilnomane oceBoro ceueHus: KoHyca paBHa 48 cM?,  ero oOpa3yiolias COCTaBJsieT ¢

IUIOCKOCTBIO OCHOBaHMS yrou o. Haiiniure miomanas OCHOBaHMSI KOHYcA.

4. Paguyc ocHoBaHuUs KOHyca 6 cM, ero Beicota 12cm. Haiiaure miomanp cedeHus,

MPOBEJICHHOIO MapauIeIbHO OCH KOHYCa Ha PAacCTOSHUU 2 CM OT Hee.

5. B KoHyce mpoBeleHa IUIOCKOCTb, IapajulejibHas OCH U OTCEKarollas OT OKPYKHOCTH

ocHoBanusi nyry B 120°. Bwicora koHyca paBHa 12 cM, paccTosiHME CEKyIIeH IUIOCKOCTH

OT OCH KOHyca paBHO 3 cM. BplumciuTe miomanb cCedeHMs.

6. Panuyc ocHoBanus KkoHyca paBeH R. Bpuucnure miomaap napamieIbHOrO0 CeYeHHS,

JICTSIIET0 BBICOTY KOHYCa B OTHONICHMH M : N (OT BEPUIMHBI K OCHOBAHUIO).

7. B paBHOCTOpOHHEM KOHYyce (B OCEBOM CEUEHUU — IPABWIBHBIM TPEYrOJbHUK) pPaanuycC

ocHoBaHusi paBeH R. HaliauTe miomans cedeHwus, MPOBEICHHOIO 4Yepe3 JBe 00pa3yrouue,

YroJl MEXIYy KOTOpPhIMH paBeH 60°.

8. Pagnychl OCHOBaHMU yCEYEHHOro KOHyca paBHbI R u r; oOpa3yromias HakJIOHEHa K

OCHOBaHUIO moA yriom o. Haiinure BBICOTY.

9. Panmnycel ocHOBaHW yceueHHOTro KoHyca paBHbI 18 cM u 30 cm, oOpa3yromias paBHa 20 cM.

Haiinute paccrosiHue OT LIEHTpa MEHBIIET0 OCHOBAHUSA A0 OKPYKHOCTH OOJIBIIETO.

10. Paguycel OCHOBaHHMI YCEYEHHOTO KOHyca paBHBI R u r, oOpasyroomas paBHa L.

Haiinure miomans 0ceBOro CedeHus.

11. Yepe3 BepmmHy KoHyca mnoj yrioM 60° K IJIOCKOCTH OCHOBaHHS MPOBEAEHA IIOCKOCTb,

otcekaromas ayry B 90°. Bricota koHyca paBHa H. Beumcnure ruiomaab ceueHuUs.

12. Beicora konyca paBHa H. VYrom wexny BbeicOTOH u o0pasywoomieil paen 30°.

Bbruncnute miom@aab CcedeHHs, IMPOBEIEHHOTO uepe3 JiBe 0oOpasylolue, yroil MexXIy

KOTOpBIMU paBeH 60°.

13. JIan yceueHHBI KOHYC, IUIOLIaJM OCHOBAaHMUN KOTOPOro paBHbl 16 u 4 am?. Haiigure

IUIONIA/Ib CEYEHUs, MPOBEACHHOTO MapaJlJIeIbHO OCHOBAHMSIM Yepe3 CEPEIUHY BBICOTHI.
Cdepa, map u yactu mapa

1. Haiinute ueHTp U paguyc cdepsl:

a) X’ +y*+7°=16; b)(x—1)?+(y+3)°+(z-5)°=36; c)x~6x+y* +8y+7z°—4z+4=

0;d) x> +10x +y* +2y + 2> +62-1=0

2. Cepa umeer uentp B Touke O (2; —1; 3) um mnpoxoauT uepe3 Hayalo KOOPAMHAT.

CocraBbTe ypaBHEHHE C]EpHI.

3. Touka A (4; —2;3) nexur Ha chepe ¢ merarpom C (2;—3; — 1). CocraButh ypaBHEHUE

cdepsl.

4. Paguyc cdepbr paBeH 70 cMm. Touka HaXOQUTCs HA KacaTelbHOM TUIOCKOCTH Ha

pacctosstHuu 24 cM  OoT TOukM KacaHus. HailTu ee Kparuaiiiee pacCTOSHHE OT

MOBEPXHOCTU C(EpPHI.

5. Jlana coepa X2 + y2 + 7% = 200. Haiimure KOOp/AMHATBl TOYEK IepecedeHus cdepsl c

npSIMO#, TPOXOJAIIEH Yepe3 Hayalo KOOpAWHAT U Touky A (5; -3; 4).

6. Cdepa, paauyc KOTOpoH paBeH R, mepecedeHa IUIOCKOCTh HAa PACCTOSHUU @ OT LEHTpA.

BoruncnuTe miomans ceyeHwus.

7. Pamuyc ciepsr R. Uepes koHen paguyca MpoBeAEHA IIOCKOCTh TOJ YIJIOM 0L K HEMY.

BbrancnuTh miomanb Ce4eHHUs.

8. Paqmyc mapa paBeH 63 cm. Touka HaxoAWUTCA Ha KacaTeIbHOM IUIOCKOCTH Ha

pacctosstHun 16 cM  oT TOukM KacaHus. HalTtm ee Kkpardaiimee pacCTOSHHE OT

MOBEPXHOCTHU 1IlIapa.

9. lllap, pagmyc koToporo paBeH 41 nMm, mepecedyeH IUIOCKOCTBhI0 Ha PAcCTOSSTHUM 9 M OT

neHTpa. OnpenenuTs IIOMEAAb CEYECHHUS.

10. Yron mexny paanycaMy, NPOBEACHHBIMM K JBYM TOYKaM ITOBEPXHOCTH IIapa, pPaBeH

60°, a kparuyaiilliee paccTOSIHME MEXIy 53TUMH TOYKaMHM I10 TOBEPXHOCTH Iapa 5 cM.

Onpenenuts paguyc Imiapa.
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11. Ha moBepXHOCTH 1apa JaHbl TpPU TOYKH, TMPSMOJIUHEHHBIC PACCTOSHUS, MEXKITY
kotopeiMu paBHbl 30, 24, 18 cM, a paaumyc mapa paBeH 39 cm. Halitm paccrosiHue oOT
LEHTpa Iapa O IUIOCKOCTH, IPOXOJAIIEH 4epe3 3TH TOUKH.

12. JInaronamu pomba paBHbl 60 cM u 45 cM. [loBepxHOCTH Imapa KacaeTcsi BCEX €ro
cTopoH. Haiiaure paccrosiHMe LEeHTpa Iapa OT IUIOCKOCTH pomOa, eciu paauyc miapa paBeH
30 cm.

13. Croponsl TtpeyroapHuka 60, 56 u 52 cm. Haiigure paccTosHME OT  IIOCKOCTH
TpeyrojibHUKa [0 IEHTpa IIapa, KacaTelbHOTO K CTOPOHAaM TPEYroJibHUKA, €CIH paanuyc
miapa paseH 20 cM.

CMEIIIAHHBIE 3ATAYMN.
1. OchHoBaHueM MNpsMON NPU3MBI CIYKUT POMO; OuAroHanu Npu3Mbl paBHbl 20 1M. U
18 1M, BeIcOTa mpu3Mbl 16 M. HaiiguTe CTOpOHY OCHOBaHWS.
2. OcHoBaHME THpaMHIBI — MPSMOYTOJBHUK cO cTopoHamu 12 u 16 cM, a GokoBble pedpa

PaBHBI 10+/2 oM. Haitru BBICOTY HUPAMM/JIBI.

3. B nmnpaBunbHOI YETHIPEXYTONBHONW YCEUEHHOW MHpaMuie CTOPOHBI OCHOBAHHM
OTHOCATCS, Kak 3 : 7 . Haligute 3TH CTOPOHBI, €CIM BbICOTAa MUPaMUJIbl paBHA 12,6 1M,
arogema paBHa 13 am.

4.  JluaroHaju NMpaBUIBHOW YETHIPEXYTOJIbHOM yCeUCHHOU MpaMu/Ibl paBHbl di = dp = 251M u
NEepNeHIUKYJIApHbl. Halinure BBICOTY NHpaMumbL.

5. B ocHoBaHuM nupamMuipl JEKUT KBaapaT. OAHO M3 JBYX HPOTHBOJEKALUX pedep
NEPIEHIUKYJIAPHO IUIOCKOCTH OCHOBAaHHSA, a APYroe HAaKJIOHEHO K Hed mnon ymioM [ u
uMeeT UIMHY a. HaliTu [IMHBI OCTanbHBIX OOKOBBIX pedep M yIIIbl UX HAKIOHA K IUIOCKOCTH
OCHOBaHUSI.

6. JlaH mpsMoii mapajuteNienue1, y KOTOPOro CTOPOHBI OCHOBaHWS, paBHbIC 16 cM u 12cm
cocTaBysAlOT yroi 60°, a 0okoBoe pedpo ecTh CpeHss MPONOPLHUOHATIBHAS MEXY CTOPOHAMU
ocHoBaHus. Haiinure auaroHanyu napauienenumnena.

7. JlaHa npaBuJIbHasl TPEYToJIbHASI yCEUEHHAsl MUpaMuJia, CTOPOHBI OCHOBAaHUI KOTOpOi 4 M U
2,5 M, a BbicoTa 1,5 M. Halinure muomanb cedeHHs] U ABYTPAHHBIA YroJl MEKIY CEYEHHEM U
HIUOKHUM OCHOBaHHUEM, €CIU CEYEHHWE IPOXOJUT 4Yepe3 CTOPOHY HHKHET0 OCHOBAaHUS U
IIPOTUBOIOJIOKHYIO BEPLIIMHY BEPXHETO OCHOBAHUS.

8. Jlam uwimHAp, paaMyc OCHOBaHHS KOTOPOTO pPaBEH BBICOTE IMIMHApa. B 1mummHAp
BIINCAHA MpaBUiIbHAs LIECTUYTOlbHAas mpu3Ma. HalTm yrom Mexay [AMAroHalubpl0 €€
OOKOBOM TpaHM M OCBIO IWJIMHJIpA.

9. KoHyc mepecedeH IUIOCKOCTbIO, TPOBEJEHHON  MapajuleIbHO  OCHOBAHUIO  Ha
paccTossiHMM @ OT BepuMHbI. HaliTu miomaab cedeHus, ecilu BbICOTa KOHyca h, pamguyc
OCHOBaHUs T.

10. Pammyc ocHOBaHMs KOHyca r; BeicoTa h. Halimute pebpo BmmcaHHOTO KyoOa.

11. JlaH ycedeHHBIi KOHYyC, IUIOMIAAN OCHOBaHWH KoTtoporo 36 u 16 ,Z[MZ. Hatigure
IUIOIIAJb CEYEHHMs], MPOBEACHHOIO YE€pe3 CEPEIMHY BBICOTHI MAapaUICIbBHO OCHOBAHUSIM.

12. Jlan ycedeHHBI KOHYC, IUIOIIAJAM OCHOBAHUN KOTOpPOro paBHBl 25 u 4 am2. Beicora
pazeneHa Ha TpU paBHblE YaCTH, M Yepe3 TOYKH JIEJEHUS MPOBEACHBI IUIOCKOCTH
NapajuleJbHO OCHOBaHWAM. HalauTe miomaau cedyeHum.

13. Jlan ycedeHHBII KOHYC, paJAMyChl OCHOBaHMM Koroporo 18 m 8 nM, a BbeicoTa 10
aM. Ha kakom paccTosHHM OT OOJBIIEr0 OCHOBAaHHS HaXOAWTCS MapajlieIbHOE CeueHHe,
IJIOMIAJb KOTOPOTO €CTh CPEAHss MPONOPLUUOHAIBHAS IUIOIIAJEH OCHOBAHHM.

14. Pom0 c Oompiueil aumaroHanpto d M OCTPBIM YIJIOM 0, BpallaeTcs BOKPYT OCH,
Jexameil B IUIOCKOCTH — poM0Oa, MpOXOoJsllel BHE €ro uepe3 BepUIMHY pomba H
NEepIEeHIUKYIApHON ero Oonbined auaroHanu. Haiiaure muiomazbs OceBOro ceueHHs Tena
BpallleHus.
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15. JIBa mapa, paguycbl KOTOpPBIX paBHbI 40 CM PACIIOIOKEHBI TaK, YTO LIEHTP OJHOIO JIEKUT
Ha TMOBEPXHOCTH JApyroro. Haiinure MIMHY JHUHUM, 1O KOTOPOW MEPECEKAITCI HX
MOBEPXHOCTH, U IUIOIIAJb CEUEHUS, NPOBEAECHHOIO YEpPEe3 JMHHUIO IEPECEUCHUSI.

16. PaccrosiHug MeXIy LEHTpaMH IepeceKaromuxcs mapoB paBHO 50 cM, a UX pagHyChl
paBHel 30 u 40 cm. Haiinure MMHY JIMHMM, 1O KOTOPOH IE€PECEKAIOTCS IOBEPXHOCTU
IapOB.

17. Haiinute paauyc 1iapa, ONMCAaHHOTO OKOJIO Ky0a co cTOpoHOH 26 cMm.

18. IlpaBunpHas MmIeCTUYTOJbHAs TMpu3Ma BhnucaHa B map paauyca 50 cm. Pebpo
ocHOBaHMA Tpu3Mbl paBHO 40 cMm. Haiigute BBICOTY IpPU3MBI.

19. IlmockocTb, MEpPHEHIUKYIIIpHAS AUAMETPy IIapa, JCNUT AUaMeTp Ha JBE 4YacTH: 3 cM
u 9 cm. Ha kakue 4yacTu [€IMTCS MOBEPXHOCTDH IlIapa.

20. Paamyc 3emnoro mapa 6370 kM. Halitn mymmay Tponumka (mmpota 23°27°) W TOJSAPHOTO
Kpyra (mmporta 66°33”).

21. Pammycel aByx mapoB paBHbI 16 cMm u 20 cM, a paccTOSIHHE M@Ky MX LIEHTpaMu 25 cM.
Haiiaure muinHy OKpy>KHOCTH, IO KOTOPOM MEPEeceKaroTCsl MX MOBEPXHOCTH.

22. TImockocTH JBYX CEUEHHMH IIapa B3aMMHO MEpHeHAMKYIApHBL. OpHa #3  ITHX
IUIOCKOCTEH MPOXOJIUT uepe3 ILeHTp, a JApyras ynajieHa oT Hero Ha 12 cm, oOmias xopnaa
ceyeHuil paBHa 18 cm. Haiimure muiomans cedeHUi.

23. bokoBbie peOpa mnHpaMuabl 0O0pa3ylOT € IUIOCKOCTBIO OCHOBaHUs yroin a. Haiinurte
BBICOTY MHPAMHUIBI, €CIH €€ OCHOBAaHHS — MPSMOYTOJIbHBIA TPEYTOJIBHUK C THIIOTCHY30M,
paBHOI c. Boruncnute BbicoTy mpu ¢ =124 cm u o = 53°48’.

24. B mpaBWIBbHYIO YETHIPEXYTOJIbHYIO MAPAMUIY BIHCAH KyO TaK, YTO YETHIPE €0 BEPIIMHBI
HAXOJATCs Ha OOKOBBIX pedpax MHUpaMuibl, a YeTbIpe JpYrHe — Ha TUIOCKOCTH OCHOBaHUS.
Haiitu pebpo ky0Oa, eciii CTOpOHa OCHOBaHMsI TUPaMuUIbl paBHa b, a BeicoTa paBHa .

25. Jlana mpaBuiibHasi TpeyroipHas nupamuaa. [locTtpoiTe ceueHne MUpaMUIIbI, TPOXOAsiiee
yepe3 CTOPOHY OCHOBAHUS U CEPEANHY IIPOTUBOJIEKAILETO pedpa.

26. Jlana mpaBWJIbHAs IIECTUYTOJIbHASI MPU3Ma, OOKOBbIE pedpa KOTOPOH paBHBI 2a, CTOPOHBI
OCHOBaHHUA paBHHI a. TpeOyercs: 1) MOCTPOUTH ceUeHUE, MPOXOAIIEE Yepe3 CTOPOHY HIKHETO
OCHOBAaHMS W TPOTHUBOJIEKAILIYIO €l CTOPOHY BEpPXHEro OCHOBaHMs; 2) HaWTH IJIOLIA]b
MOCTPOEHHOTO CEUEHUSI.

27. ]Jlana ueTslpexyroibHas npusma u Touku A, B, C Ha O0koBbIX peOpax nmpusmsl. [TocTpoiite
ceueHue, NPOoXOosIlee Yepe3 T TPH TOUKH.

28. Jlana mnpaBuibHAas 4YeThIpexyrojbHass nupamuaa. llocTpoiiTe ceueHHe NUpPaMUBI,
IPOXOJsIIee Yepe3 CTOPOHY OCHOBaHUS Mo yriioM 30° K MI0CKOCTH OCHOBAHUSI.

29. OceBbIM CceYE€HHEM LWIMHIpA SBISAETCS KBaapar. HaiTu muromanp OCHOBaHHS HMIMHIPA,
€CIIM TJIOUIAaJ b OCEBOI'O CEYEHHs paBHa S.

30. Pagmyc ocHoBaHusi KOHyca I, Bbicora N. B KOHyc BmmcaHa mpaBHJIbHAs TpPEYroJibHas
npusMa, OOKOBbIE I'paHU KOTOpoi KBajapaTsl. Haiiaure pebpa npu3Msl.

31. Jlan ycedeHHBIH KOHYC, IUJIONIATM OCHOBaHWH KoTtoporo S u S. Haiigmre muromanp
CPEIHEro CEYeHMs, MapauIeIbHOIO OCHOBAaHUSIM.

32. TlpsmoyromsHuK co cropoHamu a u b (a > b) Bpamaercs Bokpyr cropons! a. B Teno
BpaleHus nmoMenieH orpe3ok C, KOHIbI KOTOPOTO JIeKAT Ha OKPY)KHOCTAX 00OHMX OCHOBAaHHIA.
Haiitn kparuaiinee paccTOSSHAE OTPE3Ka OT OCH.

33. Haiitu ypaBHenue chepsl, mpoxossinei uepes Touku (0; 0; 0), (0; 0; 4), (0;4;0), (4;0;0).

34. Haiigute paauyc mapa, OMCAaHHOTO OKOJIO Ky0a O CTOPOHOH a.

35. Jlana mpaBWJIbHAs YETHIPEXYTrojbHas NMHUpaMHIa, CTOPOHA OCHOBAaHUS KOTOPOW paBHa a,
IUIOCKMHM yros npu BepmumHe 60°. HalinuTe paanychl BIMCAaHHOTO M ONMCAHHOIO IIAPOB M
BBIYUCIIUTE UX, €ClIU a = 44 cMm.

Tema 7.5. U3mepeHusi B reomeTpuu. (4 yaca)
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MHOrorpaHHUKH
1. B npsmoMm mnapasuienenurieie CTOpoHbl OcHOBaHUs paBHbl 10 cM um 17 cm, onHa u3
quaroHasieid ocHoBaHust 21 cMm; Oosiplias AuaroHans napaienenunena 29 cm. Onpenenutsb
IUIONIA b MTOJIHOM MOBEPXHOCTHU MapaJuleNienueia U ero 00beM.
2. 3MepeHust  IpsMOYTOJIBHOIO MapajuiesienuIea OTHOCATCS, Kak 2:7:26; nuaroHanib
napauienenuneaa pasia 81 cm. Halimure oO0beM mapawienenurena W IUIOMAAb OOKOBOH
MOBEPXHOCTH.
3. Jlmaronasiu rpaHed MNPAMOYroJILHOTO TMapajulesienunena paBHel 7 ¢cM, 8 cM U 9 cwm.
Haiinute o0beM mapaienenumnesa.
4. JlnaroHasib IpsSMOYTOJIBHOTO Mapajuieenumnena paBHa | ¥ cocTapisieT ¢ 0HON I'PaHbBIO yroJ
o, a ¢ Apyroi — yroi 3. Beraucnure o0beM mapauiesenune/a.
5. OcHoBaHMe MPSMOTO Mapasuieenunea — napayieJorpaMM co CTOpOHaMU 8§ cM U 32 cM U
octpeiM yrioMm o = 60°. Bonpimas nuaronans mapamienenunena paBHa 40 cMm. Boruncnuth
00beM Mapajuiesenunesa.
6. CTOpoHBI OCHOBaHHMS MPSAMOTrO Mapajuiesienunena paBHbl 25 ¢cM U 39 cMm, a MJIOMAAH €ro
JIMaroHAJIbHBIX CeUeHU paBHbI 204 em?u 336 eM>. Haiinure ob6beM mapaienenumnesa.
7. CTOpoHBI OCHOBAaHMSI MPSMOTO NapasuieNienunena paBHel 17 cM u 25 cM, oJiHa U3 AUaroHajen
OCHOBaHUs paBHa 26 cM. MeHbInas IuaroHaidb Napauieienuena odpa3yer ¢ IUIOCKOCTHIO
ocHoBaHus yron  30°. BelumcnuTe 00beM — mapajuleNienunena M IUIOMAab  MOJHOMN
MMOBEPXHOCTH.
8. OcHoBaHHMEeM MTPAMOrO  MapajjieNenunena  sABIsSeTcsS  poMO, AMArOHATU  KOTOPOTO
OTHOCSTCS, Kak 5:16. [lnaronanu napaienenunena pasHbl 26 cMm u 40 cMm. Beruncnure o0bem
napasuieNienumnena.
9. Bpruucaure o0beM NpAMOro napajiesienuie1a, OCHOBaHUE KOTOPOro - poMO €O CTOPOHOH a
U YIJIOM ¢, a AMaroHaib OOKOBOM IpaHH COCTaBIIET C OOKOBBIM pebpom f3.
10. OcHOBaHME NPAMOTrO MapaJIeNIenuIIesa CIIYKUT POMO CO CTOPOHOM @& U OCTPBIM YIJIOM (.
Bonbimas guaroHanp mapajuielenuIena COCTaBIsAeT C IUIOCKOCTBIO €r0 OCHOBAHHS YToul [3.
Bbraucnuts 00beM mapanienenunena U IUIoiaas OOKOBOM MOBEPXHOCTH.

Tena BpaleHus

1.Boicota nunuaapa Ha 10 cm Oonblie paguyca OCHOBAaHHUS, IJIOMIAAb MOJHON MOBEPXHOCTH
paBHa 1441 oM’ Ornpenenuth 00beM MIIUHIIPA.
2.B munuHape paauyc ocHOBaHUA I = 2 cM, a Bbicota h = 7 cm. Onpenenutb paanyc Kpyra,
PaBHOBEIMKOIO IJIONIA/IM MTOJHON MOBEPXHOCTH 3TOTO LIWJIMHJIpA.
3.0auH IWIMHAP WMEET BBICOTY 2.4 M M JUaMeTp OCHOBaHMS 1 M; Opyrod UMWIMHAP HMEET
BoicoTy 1.2 M u gaumamerp ocHoBanus 0.5 M. CpaBHUTH MeXAy c000i 00BeMBI 000UX
HUAJTUHIPOB.
4.Ilnomans OOKOBOM MOBEPXHOCTH LUIUHApPA S, a JUIMHA OKPY>KHOCTH OcHoBaHHsS paBHa C.
Haiitu 06bem mumuHIpa.
5.3 paBHOCTOPOHHETO WUWIMHApA, AUAMETP OCHOBaHUA KOTOporo paseH 20 cM, BBITOYEH
HanOoubmmi map. Halitu 00beM 1 11o11aib MOBEPXHOCTH I1apa.
6.Jlnaronans d oceBOro ceyeHus IWIMHAPA HAKIOHEHA K IJIOCKOCTH OCHOBAHHUS TMOJ YIJIOM OL.
Bbraucints 00beM | II1011a1s 00KOBOM MOBEPXHOCTH IMIHHPa, eciii d = 6.4 cMm, o = 57°20',
7. AnaroHaip nNpsIMOYTrOJbHUKA COCTABIISET C OJIHOM M3 CTOPOH Yroj d. BerauciauTh oTHOIIEHKE
00BEMOB IIMIIMHIPOB, 00Pa30BAaHHBIX BpaIlllEHUEM MPSIMOYTOJIBHUKA OKOJIO KaXI0H U3 CMEXHBIX
CTOPOH.
8.00pa3zytomias koHyca, paBHas 4 JM, COCTaBIsieT C IUIOCKOCTBIO €ro ocHoBaHHs yrona 30°.
Haiitu 00bem KoHyca U 11011131 O0OKOBOI MOBEPXHOCTH.
9.Yepe3 BepiIMHY KOHYyca MOJ YIJIOM ¢ K OCHOBaHHMIO MPOBEJEHA IIOCKOCTb, OTCEKAoIIasi OT
OKPYXKHOCTH OCHOBaHHS AYTy a. HaliTu oO0beM KOHyca, €ClH pacCTOSIHHE OT IUIOCKOCTH JI0
[IEHTPa OCHOBAHUS PABHO ¢ W BBIYUCIHUTH ero, ecim o = 120°, a=4.2 cm.
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10.Yron npu BepmimHE B OCEBOM CceyeHMM KOoHyca paBeH 120°. OmnpenenuTs MOJIHYIO
MOBEPXHOCTh U 00bEM KOHYCa, 00pa3yroias KOTOporo paBHa 12 cm.

11.Yron npu BepuIHE OCEBOr0 CEYEHUs KOHYca 2¢, paauyc ocHOBaHus . HallTu 1yinHbI
paznycoB 1IapOB, BIIMCAHHOTO B KOHYC U ONMKUCAHHOTO OKOJIO HErO U BBIUUCIHUTD UX, €CIU
r=6.2cm, ¢ = 38°20'".

12. BeicoTa u oOpasyromasi KOHyca OTHOCATCS Kak 4:5; o0beM KoHyca paBeH 96T cnm®. Haittu
IUIONIA b MTOJIHOM MOBEPXHOCTH KOHYCA.

13.Paguyc ocHoBanus KoHyca 9 M, ero Beicota 17.1 M. Kakoe xommuecTBo Kpacku norpedyercs
JUTSI TIOKPBITHSI OOKOBOM MOBEPXHOCTH KOHYCa, eciiu Ha | M’ pacxonyercs 0.5 kr.

14.Yron mexay oOpasyrolied U ochlo KOHyca paBeH 45°, oOpasyromas paBHa 13 m. Haiitu
00BbeM U TIoIaib O0KOBON OBEPXHOCTH KOHYCA.

15.Pagnycel OCHOBaHUI YCEUEHHOTO KOHYyca paBHbl 11 u 7 cM, BeicoTa ero 3 cm. OnpenenuTb
TUIOMIA/Ib OOKOBOM MTOBEPXHOCTH YCEYEHHOTO KOHYCa M €T0 00bEeM.

16.B ycedeHHOM KOHYCE paJinyCchl OCHOBaHUH paBHBI 27 ¢cM H 11 cM; 0Opa3yromias OTHOCUTCS K
BBICOTE, Kak 17:15. Haiiti 00beM yceueHHOro KOHyca.

17.06pa3ytomiasi yceueHHOTo KOHyca paBHa | M HakJIOHEHA K IJIOCKOCTH OCHOBaHUS TOJ| YTJIOM
¢. Onpenenutb 00bEM YCEYEHHOI'O KOHYCA, €CJIM OTHOILEHUE IUIOIIAJei €r0o OCHOBaHUM paBHO
4.

18.B yceueHHOM KOHYCe OTHOILIEHUE TUIOINIaIeii OCHOBaHM paBHO 4, 00pa3yrolas UMeeT JITUHY
| ¥ Hak/IOHEHA K MJIOCKOCTH OCHOBAHUS IOJ YIJIOM O. BBIYHUCINTH 00BEM YCEYCHHOI'O KOHYycCa
npu oo = 51°20", | = 8.4 cm.

19.06pa3syroriias yCeYeHHOTo KOHyca paBHa | ¥ HakJIOHEHa MO yriioM o. Paauychl OCHOBaHUit
OTHOCSATCA, Kak M : N (M > n). Beraucauts mionaas 00KOBOW MOBEPXHOCTH KOHYCA.

20.Bokpyr cdepsl paauyca 6 ¢M OMHCaH yCEYEHHBIH KOHYC, palyChl OCHOBAaHUN KOTOPOTO
OTHOCSTCS, KaK 4 : 9. Beruucnuts miomnaapr 00KOBOM MOBEPXHOCTH YCEUEHHOT'O KOHYCA.

21.B yceueHHslii KOHyC BmOHcaHa cepa paauyca I. M3 mentpa cdepbl auamerp OOJNbIIETO
OCHOBaHHUS BMJIEH IOJ yrjiaoM o. BeluuciuTe miomanb OOKOBOM MOBEPXHOCTH YCEUYEHHOTO
KOHYyca.

22 BblYMCINTE BBICOTY YCEUYEHHOIO KOHYCa, €CNIM IUIOH[aJb €ro OOKOBOH NOBEPXHOCTH
paBHOBEJIMKA CyMMeE IIOIIAJIeii OCHOBaHMM, a paguychl OCHOBaHHH paBHbI R u I.

23.B yce4eHHOM KOHYCE JHaroHajJl OCEBOIO0 CEUEHHUs B3aUMHO IEPIEHANKYJISAPHBI, a
oOpa3yolas COCTaBISIeT C IUIOCKOCTBIO HIDKHETO OCHOBaHMs yroy o W paBHa |. Beramciuts
IUTOMIA/Ib TIOJTHOM MOBEPXHOCTH yceueHHOro KoHyca mpu | = 12.2 cm, o0 = 46°12".

24 Panuychl OCHOBaHHMM yCEYEHHOro KOHyca paBHbl R u I, a oOpasyromias HakJIOHEHa K
MJIOCKOCTH OCHOBaHUsI 1o yriioM 60°. Berauciuth miomaap O0KOBON MOBEPXHOCTH KOHYCA.
25.Panmychl OCHOBaHMI ycedeHHOro KoHyca R u I, oOpa3yromas HakJIOHEHa K OCHOBAHHIO O]
yriaom o. Haiiti 00beM yceueHHoOro KoHyca, eciim R =12.4 cm, r = 7.2 cm, o = 50°18".
26.1lunuHap mnepeceyeH IUIOCKOCTbIO MapajliebHO OCH. JTa IUIOCKOCTh OTCEKaeT OT
OKPY)KHOCTH OCHOBaHUs Iyry o. JlnaroHans ceyeHusl paBHa | U cocTaBisieT ¢ OCHOBAHHUEM yroJl
¢. Berancnuth 00beM uuHApa, ipu | = 18.2 cm, ¢ = 61°20", o = 90°,

27.B ocHOBaHuME KOHYCa BIIMCAH KBAJIpaT, CTOPOHA KOTOPOro paBHa a. IInockocts, mpoxoasmas
yepe3 BEpIIMHY KOHyca M OJHY M3 CTOPOH OTOro KBajapara, oOpa3yeT B CEUYEHHUH C
MOBEPXHOCTHIO KOHYCA TPEYTOJIbHUK, YIOJl IPU BEpUIMHE KOTOPOro paBeH o. Brraucauts 00beM
KOHYyca.

28.0ceBbIM CceYeHHEM KOHYCa SIBIISIETCS TPEYTOJNBHUK, YTOJI MPH BEPIIMHE KOTOPOTO PaBeH dl.
Pagnyc oKpyXHOCTH, ONHCaHHOMW OKOJIO ATOr0 TpeyroyibHHKa, paBeH R. Bwrumciute o0bem
koHyca, ipu R = 4.8 cm, o = 69°40'

29.YceueHHBI KOHYC, BBICOTAa KOTOPOIro paBHa 12 cMm, a paanycel OCHOBaHMN 6 ¢cM U 9 cM,
nepeceyeH JABYMS IUIOCKOCTSIMH, MapajUIeIbHBIMH OCHOBAaHUSAM U JAEJSAIIMMHU BBICOTY Ha TpHU
paBHbIE YacTH. BeraucianTs 00beM CpeTHEN YacTu KOHyca.
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30.Xopa OKpYKHOCTM OCHOBaHHsI KOHYCa, yAaJeHHas OT IICHTpa OCHOBaHHA Ha O, cTsaruBaer
nyry B 120°. IInockocTh, MpOXOndiias yepe3 3Ty XOpAy M BEPIIMHY KOHYCa, COCTaBIISIET C
IUIOCKOCTBIO €ro ocHoBaHus yron [. HaifTm muiomanb MONHOM MOBEPXHOCTH  KOHYyca M
BBIYUCIUTH IpH 3 = 49°20', d = 2.8 cm.

KonTtpouabHas pa6ora. O0beMbI U TUIOIIAIA TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEII.
Pa3nen 8. O6o0maromee noBTopeHue
Tema 8.1. O000maonee moBTopenne.(6 4acon)

Jlureparypa

OCHOBHBIE UCTOUYHHKH:

1.

Mopakosuu A.I'.AnreOpa u Hayana maremMarnyeckoro aHanuza. 10-11 knacesr. B 2 4. 4

1. YueOnuk i yyanuxcs o0pa3oBaTelbHbIX yupekaeHui (0a30Bblii ypoBeHb) — 13-¢
u3M., crep. — M. : Maemosuna, 2012. -. 400 c.: wn.ISBN 978-5-346-01992-3.

Mopnakosuu A.I'. AnreOpa n Hayana Maremarudeckoro aHanmsa. 10-11 kmaccel. B 2 4. U
2. 3agavyHuK I yJaluxcs 00pa3oBaTeNIbHBIX yUpeK1eHu (0a30BbIN yPOBEHB) MO Pel.
A.I''MopakoBuua. — 13-e u3a., crep. — M. : Maemo3uHa, 2012 — 271 c.: wi. ISBN 978-5-
346-01993-0.

[Toropenos A. B. T'eometpusi: 10 - 11 kiaccel : yueOHHK A7t 00111e00pa30BaTEIbHBIX
opranu3zaiyii: 6a3oBblii 1 mpodwibHEI ypoBHU / A. B. TToropenoB .— 13-e u3a. —
Mockaa : I[Ipocsemenue, 2014 .— 175 c. : wn. — bubnumorp.: ¢. 172-173 .— ISBN 978-
5-09-032026-9.

Maremartuka : yue0. s yJamuxcst yapexaeHuil cpen. npod. oopazosanus / A. T
Jlykankus. - M. : TDOTAP-Menua, 2014. - 320 c. - ISBN 978-5-9704-3094-1.

I[OHOJ'IHI/ITGJ'IBHI)IG UCTOYHUKU:

1.

3.

4.

bamvakos M.M. MaremaTuka: yaeOHUK JJI1 HA4aIbHOTO U cpell. pod. odpazoBanwus./
M.U. bammakos. - - 9-e u3g. crep. — M.: Akagemus, 2014 — 251 c. un.-
(ITpoeccronansHoe oOpazoBanue. OdueobpazoBarenbHble qucuuInabl) ISBN 978-5-
4468-0742-0.

bammvakoB, M.1. Maremartuka. 3aiayHuk: yaeOHOE mocoOue Jisl Ha4adabHOTO
MpoeCCHOHAIBHOTO U cpeHero npodeccronansHoro oopazosanus / M. U. bammakos
— 4-e uzn., crep. — MockBa : Akagemus, 2014 .— 414 c. : un., Tabn. —
(ITpodeccronansHoe oOpazoBanue. O0mE0OpazoBaTeIbHbIe TUCIHILTHHBI) .— ISBN
978-5-4468-0722-2.

Anrebpa u Havasna MareMatudeckoro aHanusa. 10-11 kiaccel: yueOHUK i
00pa3oBaTeNbHBIX OpraHU3aluii C MPUIIOKEHUEM Ha JIeKTpoHHOM HocuTene. [Tox pex.
Komnmoroposa A.H., 22-e uzn. — M.: IIpoceemenue, 2013. — 384 c.,ISBN 978-5-09-
031301-8, -. ISBN 978-5-09-031129-8 (CD-ROM).

Maremaruka B mpuMepax U 3ajadax ajis noarotoBku Kk EI'D u noctynnenuto B BY3: Vu.
noc./JI.T.Slumenes, 2-e u3n., aoi. - M.: By3osckuit yaueonnk, HUL] MHDPA-M, 2016. -
336 c.: 60x90 1/16 (ITepernér) ISBN 978-5-9558-0401-9
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HuTeprer-pecypcsl:

=

wwwe.fcior.edu.ru (MudopmannoHHbie, TPEHUPOBOYHBIC U KOHTPOJIBHBIC MaTEPUAIIBI).
www.school-collection.edu.ru (Eaunas KoiuteKmus HUGPOBBIX 00pa30oBaTEIbHBIX
peCypcoB).

http://www.studentlibrary.ru/ Dnekrponno-bubnuoreunas Cucrema «KoHCyabTaHT
CryneHtay.

http://e.lanbook.com/ Dnekrponnas OubIMOTEYHAs CUCTEMa U3JATENbCTBA «JIaHby.

http://www.biblio-online.ru/ DmekTpoHHO-OMOIMOTEYHAS CHCTEMA.

http://znanium.com/ DaeKTpOHHO-OMOIMOTEYHAS CHCTEMA.

http://www.iprbookshop.ru/ DaexkTpoHHO-OMOIHOTEYHAS CHCTEMA.
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