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IHosicHUTEALHAA 3aIIHCKA

Kypc npakmuueckux 3ansamuti UICIOIb3YETCA AJIs IPOBENECHUS TPAKTUUECKUX 3aHATUH 110
MaTeMaTHUKe JJIs CTyJICHTOB 1-T0 Kypca CrelnaibHOCTeH CpeaHero npoheccuoHaIbHOTO
00pa30BaHus TEXHUYECKOTO M COIMATbHO-3KOHOMUYECKOTO npoduiei. [IpakTuueckue 3ananus
pa3paboTaHbl B COOTBETCTBUH € yUeOHON IporpaMMoii. MakcManbHO OXBaYeHBI BCE pa3/ieibl
MaTeMaTUKU: aredpa ¥ Hayajla MaTeMaTUYeCKOro aHajn3a, FeOMETPHs, TEOPHsI BEPOSTHOCTEH 1
MareMaTru4deckas CTaTUCTUKA. [IpakTruuecKkue 3aHATH CIIy’KaT CBA3YIOLIUM 3BEHOM MEXIy TEOPHUEH
U TIpakTUKO. OHM HEOOXOAUMBI ISl 3aKPETICHUS TEOPETUUECKUX 3HAHUHN, TOJTyYCHHBIX Ha
YpOKax TEOPETUUECKOTO OOYUEHUs, a TaK K€ ISl IOJTy4SHHsI TPAKTUYECKUX 3HAHUH.

K mpakTrueckoMy 3aHSATHIO OT CTyJEHTa TpeOyeTcs mpeaBapuTesibHas MOAr0TOBKA, KOTOPYIO OH
JOJKEH IIPOBECTH MEPE]T 3aHATUEM.

B 3aBUCMMOCTM OT COACpXKaHUSA OHHU MOTYT BBINOJHATHCA CTYACHTAMH WHAWBUIYAIBHO WIIU
(bpoHTaTBHO.

IIpakTHueckue 3aHATHS IIPOBOJATCS C LENBIO:
e (dopMuUpOBaHMS TNPAKTUUYECKUX YMEHHUH B COOTBETCTBUH C TpPEOOBAHUSMH K YPOBHIO

MOJTOTOBKM OOYYaIOUIMXCSl YCTAaHOBJICHHBIMH pabodel MporpaMMol JUCHUIUIMHBL T10
KOHKPETHBIM

e 0000meHue, cucTeMaTH3aIMs, YIIIYOJNEHUE, 3aKPeIJICHHE MOJNyYeHHBIX TEOPETUYECKUX
3HAHUMH;

® COBEpILICHCTBOBAHME YMEHUHI IIPUMEHATH IOJyYEHHbIC 3HAHUS HA MPAKTUKE, PEATU3aLUI0
€IVHCTBA UHTEIUIEKTYaJIbHON U IPAKTUYECKOU JACSATEIBHOCTH.

JlanHbIi Kypc paccuuTaH Ha 116 yueOHBIX YacoB.
MozkeT OBITh M0JIe3HA IPENOJaBaTEIsIM MaTEMATHUKH.

Kadgheopa-paspabomuux: Konneoxr uHHOBAYUOHHBIX MexXHOL02Ul U npeonpuHumamenvcmea Bal'y.

CocraBwu: I'aBpunosa U.E. - cr.npenoaasarens KUTII

SAnnaposa U.C. - cr.npenonaBarens KUTII



Paznea 1. Pa3BuTHne noHATHSA 0 YHCJIE

Tema 1.1. Yucaa. [IpudankeHHbIe BbIYMCIAeHUs (6 4acoB)

Apudmernueckue 1eHCTBUS HAJ YUCIIAMH, HAXOKICHUE MPUOIHKEHHBIX 3HAYCHUN U
MOTPEUTHOCTEH BBIYUCICHHH (a0COMIOTHON M OTHOCUTENBHOM ), CPAaBHEHHUE YHCIIOBBIX BBIPAKECHUH.
[TpuGnnKeHHbIe BEIYMCICHUS U PELICHUE MPUKIIAIHBIX 3a/1a4.

JleiicTBHS HAJl KOMIUIEKCHBIMU YHCIIAMH B anreOpanyeckoil popme.

IMoBTOpEHUE TEOPETHYECKHUX OCHOB:
HaTypaHBHBIe, LECJIBIC U pallUOHAJIbHBIC YU CJIA.

ApudmeTrnueckue ASHCTBUS HA/I YUCIAMU.
JleiicTBUTENIbHBIC YHCIIA.

[Tpubmmkennpie Beraucienus. OKpyriieHue Yruced.
AOCoI0THAS ¥ OTHOCUTEINbHAS TIOTPEITHOCTH BBIUMCIICHHIA.

o U s wh e

KoMiutekcusle yucia.

1. 3anucate B BUJe OOBIKHOBEHHOU IPpOOH YucIa:

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

13 317(5) 1.4 0,(127)
15 51(28) 1.6 11,5(3)
1.7 17,(18) 1.8 26,3(34)

2. BBIMONHUTH JeMCTBUSA U pe3yabTaT H300pa3uTh T€OMETPHUUECKH.
2.1 (2-3i)—(-3+i)+(-2+5i) 2.2 (-1450)+(-3-4i)—(-7+2i)

3. BuInmoHuTE AEUCTBUA:

3.1 2i" +3i% —5i% 4 4i% ¥ 3.9 1+i  i-2
" 2+5i 2-5i
3.2 3 +5it —3i% +i"
3.10 3-4i  2+i
3.3 (2-i2)? T o1+2i 1-3i
g4 Y2+I7 3a1 I 1A
B R ' 1-1
H 2
. 3.2 %
35 _1_—_243
1-1 2 . .
313 (1+|?2(3—|._2—.|j
36 —2i (2-2i)° \2+i 3+i
o1-i8
-\ 3
1+i
: : 3.14 |
37 3% +(i/3)? (1_ij
1=
1-iv2 )’
. . —1 .
(2+i)(L+i) 3.15 ((2+iv2)? +5
38 T ivz) ) +d)



.39 P41 r 2
3.16 i 3.19 M

i20 2i10
15 | g 4 —2i)?
a1y LW g,\/g) 320 L2 iz ge
i 2+i
2
1 .V3) (@+iy3)?
318 |——-i— | ————
2 2 2i16
4. Haiit MOty b M apIryMEHT KOMIUIEKCHOTO YHCIIA.
45 z=2
41 z=2-3i 46 z=-4i
42 z=-4+3i 4.7 z=-3
43 z=-3-i 48 z=2i
44 7=5+42i
Paznea 2. OCHOBBI TPUTOHOMETPHH

Tema 2.1. Tpuronomerpuyeckne GyHKIMU YUcI0BOro aprymenta (10 yacon)
Panuannslil METOJ M3MEPEHHUS YTIIOB BPALLEHHS U CBA3b C rpasycHON Mepoil. OCHOBHBIE
TPUTOHOMETPHUYECKHE TOKECTBA, (OPMYIIBI CIIOKEHUS, YABOCHUS, TPE0Opa30BaHNE CyMMBI
TPUTOHOMETPHUECKUX (PYHKIUH B pOU3BeIeHHE, IPe0Opa30BaHue MPOU3BEICHUS
TPUTOHOMETPHUYECKUX (PYHKLIUN B CYMMY.

IToBTOpEeHUE TEOPpETHYECKUX OCHOB:
1. OmpeneneHue TPUTOHOMETPUUECKUX (DYHKIIMI YUCIOBOTO aprymeHTa (Sine , cosa , tg «r
ctga ).
3HaK1 TPUTOHOMETPUUYECKUX (PYHKIUH 110 YETBEPTAM.
3Ha4YeHUs TPUTOHOMETPUUYECKUX (PYHKIIUI B HEKOTOPBIX yIJIax.
CooTHOIIEHHE MEXKIY TPUTOHOMETPHUECKUMH (QYHKIIUSMH OJTHOTO apryMeHTa
(TPUTOHOMETPUYECKHUE TOKAECTBA).
TeopeMbl CIOXKEHUS.
@opMyIIbl JBOMHOTO apryMeHTa.
@opMyIbl TOHM)KEHUS CTENIEHHU.
[IpaBun0 mpUBEACHUS TPUTOHOMETPUUECKUX (QYHKIUH K QYHKIIMSM OCTPOTO yriia.
JIOTIOJIHUTEBHBIE YIIIbI U UX CBOKCTBA.
0. ®opmynsl npeoOpa3oBaHUs CYMMBI HJIM Pa3HOCTU TPUTOHOMETPUYECKUX  (YHKIUI B
IIPOU3BEACHHUE.
11. YeTHOCTH, HEUETHOCTh TPUTOHOMETPHUYECKUX (PYHKIIUH.
12. TlepnoIUYHOCTH TPUTOHOMETPUUECKUX (DYHKIIUH.

Awn

RO ~No O

1. Haiimu paduannyro mepy oye : 2. Haiimu epadycuyro mepy oye .
14°5',75°,130°12";86°54"; 215°12; S—n; E;S—n; &; ﬁ;&; 0,78;1,2;4,3;

36 12 9 30 3 6
3.Buiuucaume paouyc oxpyscnocmu, ecau 0yea onurnoti 0,84 m cooepacum 1,5 paouan.
4.V anor mpeyzonvnuxa coommnocames, kax 1: 3: 5. Boruucaume ux eenuuuivl 6 paouanHoi mepe.
5.Ha uucnoeoti okpyscHocmu nocmpoime moyuku COOmeemcmeyouue Yuciam .
T, T 2n 3n

= = ;o —— 15 5 -2;6; -4
6 4 3 4



6.Mozym nu cumnyc unu kocunyc 6vimsb pagHLIMU -
3

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

1 .Onpedenums 3uax 6vipajicenus :

7.1.c0s150°; 7.2.19220°; 7.3.ctg400°; 7.4.5in238°;
7.5.sinﬁ—sin3—n; 7.6.tgz—n—tg 3_11; 7.7. sinl130°-sin140°;
3 4 3 4

7.8. c0s50° - ctg50°; 7.9.sin100° - sin120°; 7.10. c0s200°-sin110°;
7.11. sin150°-c0s150°-tg150°; 7.12. sin320°-c0s125°-tg250°.
8.IIposepvme pasencmea :
8.1. sinn+30033—ﬂ—tg2 T reg?l-o; 8.2. sin® T4 cos® T —sin ™

2 3 6 4 4 4

8.3. 2sin| - = |+3cog| — = —3ctg _r +4tg0 =2,
6 2 4
9.,ZZaHo:tgoc=-§ E<oc<7c; :I.O.,ZZa;Lto:COSoc=-E TC<OL<3—n;
2 13 2

Boruucaums : ctgo; Cosa; Sina Boryucaums : Sin o tga; ctgo
ll.I[aHoZSinoc=§ T ca<m 12.I[aHo:Ct90L=E 3—1t<0c<21c;

5 2 15 2
Borumcnuts : COS o; tga; ctgo Beruucnuts : Sin o; CoS a; tga

13. Beruucnurs:
. _ 2 o 4 o
2sina -cosa npu o = 60°, B =120° 13.2. — 34 2tg°45 2+ctg 60 ,
cos(a + )+ cos(a — ) 3sin®90° — 4cos? 60° + 4ctg45°

13.3. 3-sin27r—2005%+3tg%—4ctg%; 13.4. Sina+Sin2a+Sin3a,npua:%

13.1.

T

5+ctg* = —tg? i i _ -
13.5. 6 4 ; 13.6. sin (—j - 2tg(— —j + cos(— —) — ctg(— —j;
ctg - — 4cos® = —8sin® 6 4 3 2
4 3 6

3 3 2
(Zasingj —(btg Zj —[Zab cost
13.8. ,a=1b=2

T T
(acos0)’ +2abcos =+ 2b? cos? =
3 4
14. Yupoctuth BelpaxXeHHE:
cosla—sin®a
"1+sina-cosa’

14.1. tg°cr-cos® a +ctg’a -sin’ a; 14.2



14.3.

sinS(a —3;) -cos(27 —a)

tg{a —”j-cos{a —37[]
2 2

14.5.

14.6.

o7 T . 5«m
cos| —— x.
( 6 J tg —-sin

(1+ Sina).(tga +Ct90!)-(1—sina);

0052(27:—05)+sin2(2;r—aj

tgz[Z+aJ-ctgz(?’;+aj

14.4.

sin(ar —90°) - cos(ar —180°) +tg (e — 270°)+ ctg(360° + &)

14.7. 6 +cos(—4—ﬂj-ctg2—ﬂ; 14.8. —s_|n7a-5|_n5a;
11z coS 3 3 sin7a +sinba
CoS———
14.9. COS —CO0S3x + COSS5ar —COS 7« | 14.10. sina +sin3a +sin5a

sina +sin3a +sin5a +sin7a

1411, 1+tg2a -tga ;
ctga +tga
sin(a + )~ cosa-sin g |
cos(a - B)-sina-sin g’
Sin2a -cosa
" (1+cos2a)-(1+cosa)’

14.13.

14.15

14.17. (sina +cosa)* —(sina —cosa )*;

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

15. Jloxa3aTb TOX/IeCTBa:

14.19.

g ctg’a _

15.1. 5
1-t9°a ctgo

L

cos(67 +a)-tg(37 — )

15.3.
sin(4z —a)-ctg(57 + a)

=1{ga;

cosa + cos3a + cos5ar |

sin(z - a)- ctg(z - aj .cos(27 —a)

tg(ﬁ+a)-tg[72[—aj-sin(—a)

sin(a + )~ 2sina-cos .
2sina -sin g +cos(a + )’
tga - 192« .
92 -tga’

14.12.

14.14.

14.16.

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

14.18.

14.20.

cos® (47 —a)
2
tg®(97 +a)+1

sin(27z — a)-tg(” + aj ~ ctg(?’ﬂ - aj
2 2 .
15.4. =1,
cos(2z +a)-tg(7 + a)

15.2. =cos’ a;

15.5. sin(6z — x)-cos(8z — x) tg(gz—x)-ctg(lo;z—x)z—%sin 2X;

V4 3
tg(2 + a) : cos.(2 -~ aj -cos(— )
15.6.

ctg(z - a)-sin(:zr + 0{}

=sing;

15.7. tgl10°-tg20°-tg30°-tg40°-tg50°-tg60°-t1g70°-tg80° =1;



15.8. sin2a__cosa :tgz; 15.9. ; — 12 — —=c0s’ &
1+cos2a 1+cosa 2 Cos" a+sIn“a-cos“a+sSIn“a+1g°a
2 _ 2 _
1510, 1-2cos’* (7 +a) 1-2cos’(7-a) _2sing
. T . T
Sln(2+0{J+Sln(ﬂ'—0{) cos(z—aj+cos(7r+a)
2
(sin(”+aj+sin(;z—a)j -1
15.11. 2 g% 1512, 9¥+WA Wa-tp
tg(;z—aj—sin(n+a)*cos(7r—a) tgla+p) tola-p)
seczozl(ctgzg—ctgz?j
15.13. sin® a +cos® o +0,75sin* 2a =1; 15.14. =8;
, 3
COSa(l+ cty j
2
15.15, S0s3a-cosa _ . 15,16, _Sn2e-sine .
2sina -Sin2a 1-cosa +cos2a
2 . ein? _
15.17. -9 d > 2 _tg°; 15.18. (sina +sin B) - (cos + cos B = 4cos® < 3
ctg“a —Ccos” o 2

KonTpoabHas padora. OCHOBHbIE TPUTOHOMETPUYECKUE (POPMYIIBI.
Tema 2.2. ®yHKkuuu, nx cBoiicTBa U rpagpuku. (64acos)
Onpenenenune ¢pynkuuii. [loctpoenue u urenue rpadpukos GyHkimid. ViccnenoBanue GyHKIuu.
CBoiicTBa TMHEHHON, KBaJIpaTUYHOM, KYCOUHO-TUHEHHOM U APOOHO-IMHEHHON (PyHKIIMHA.
HenpepsiBHble 1 iepuoandeckue ¢pyHkiuu. [IpeodpazoBanue rpaduka QyHKIUH.
CaoiicTBa u rpaduku TpuroHoMeTpudeckux QpyHkuil. O6paTHbie PYHKIMU U UX TPAPUKH.
Oo6patHbie TpuroHomerpuueckue GyHkuuu. ['apMoHndeckue KojaeOaHus.

IToBTOpeHUE TEOpPeTHYECKHX OCHOB:
Onpenenenue GyHKIUH.

OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAYEHUH (QYHKIUH.
ANTOpPUTM HCCIENOBAHUS (PYHKITHH.

A wbh e

GbyHKIUH.

ITpeobpazoBanue rpadukoB.

CBoiicTBa 1 rpaUKH TPUTOHOMETPUUYECKUX (PYHKIIUH.
OO6patHbie QyHKINU.

OOpatHble TPUTOHOMETPHUUYECKHE (DYHKIIUH.

© 0N oo

I"apmonuueckue KojaeOaHms.

1. HajiTu o0s1acTh onpenesieHusi QyHKIMH M BBIYUCJINTD ee 3Ha4YeHHue, eCyIu:

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

1. Haiitn o6aacTh onpenesienusi GpyHKIAH mpu x = - 1,26

M BBIYHCIHTH ee 3HAYCHHE, eCJIM: 12 f(x)= Ax

1.1 f(x)=4x3+5x X—5
mpu x = - 1,26 mpu x = 0,764

I'paduxu 1 cBO¥CTBA IMHEHHOM, KBaApaTHYHOU, KYCOYHO-TMHEHHON 1 qpOoOHO-THHEHHON



X—8

X —7x+12
npu x = 1,26

1.4 f(x)=+4-x? 1
X

mpu x = 0,284

13 f(x)=

1.5 f(X)=4+x—/x+2

npu x = 1,52
16 f@)= !
t? -3
npu t = 4,17

1.7 g(x)= %xz -3

1.8 y=+20+3x-2x"
npu x = 1,82

1.9 W@)ZLE;%giQ

npu Z = 2,78

2. CxemMaTH4YeCKH MOCTPOUTH I'papuKn PyHKIMIA:

21 y=

22 y=|-4x-3

-12
24 f (X) :W

25 y=2x?-6x+5

26 f(x)=|x*-4

3. Haiftu oGacTh u3MeHEHUs PYHKIIUH:

31 y=4x+1 32 y=x3+2
33 y=~ 34 y-_°
X

X2 +2

35 y=x*+x+1 3.6 y:‘x2+3x‘

110 f(x)=3¥x2—4+ 22 3
X —_

mpu x = 4,81

2
111 f(X)=——
() X* —5X+6
mpu x = 3,17

X—2
1.12 =, ——
y X+3

npu x = 2,36

1.13  f(x)=+/2x-3x?

mpu x = 0,426

114 f(X)=+Xx+1-+/x*>-5x+4

mpu x = 4,03

1.15 g(t) = 5—t—%
nput=1,49

116 f(x)=

2.7 f(x) :‘x2 —4x+]4

28 f(x)=x3-3

29 y=(x-2)°

12
2.10 yz—m

9x
211 y=X2_4

4x
2.12 y=X2_9
3.7 y= é;; 3.8 y—|—-|
3.9 y=xfi 3.10 y:_xfi4

311 y=5-(x+3)°




3.14 e=2x?>+3x-5
312 y=[x-2—|x+]

315 y=-5+2x-x’
313 y=-2x*+3x-1

316 y=x*+x-6

4. HaiiTu uHTEpBaJIBI BO3pACTaHUS U MHTEPBAJIBI yOBIBAHUS (DYHKIIUU:

4.1 y=2x 46 y=x>+4x-2
4.2 y:—%x 4.7 y:—x2+3x+4

. 48 y=(x-1)*%-3
43 y=—

X

4.9 y:‘—x2—3x+4‘

44 y= 2

X +1 410 y=2x3-x
45 y=[x-2

5. Onpenenuth HanOoJIbIIIEE 3HAUCHUE (DYHKIINN:

2
51 y=16—X 5.4 y = . 3
X“+x+1
5.2 y=-3+4x—x? ,
9.5 y=

53 y=(3-x)(x+1) V4x? +3
56 y=+-2x%-3x+1

6. OnpenenuTh HaMMEHBIIIEE 3HAUCHUE (PYHKITHH:

6.1 y=x>-9 6.5 y=+x>+3

6.2 y=(x+2)(x-3) 5
6.3 y=X"+6X 3_x?

6.4 y=+/x>-4x+13

7. UccnenoBaTh (GyHKIIMIO HA YETHOCTh M HEUYETHOCTb.

7.1 f(x)=3x*+4x

74 f(x)=—%
4x* X" =X
72 f(x)=—
X" -2 )
75 f(X)=3-2x+X
3X
1.3 f(x)—l_X2 76 f(x)=x*+4



77 f(x) =X 710 F(x)=A/X? 14—

4x+1 x* +1
7.8 f(x)= 32(_1 711 f(x)=x* —/x*+2

X“+4

£y 7.12 £(x) =3/ (x+1)2 +3/(x-1)?
79 f()=—

X" +3

8. [locTpoiite rpaduKu QyHKIIHIA:

8l y=3sinx; 82.y=2cC0SX; 83. y= —%sin X; 84. y =cosx;
85. y=sin2x; 8.6. y:sin%x; 8.7. y =c0s2x; 88. y:cos%x;

89. y:sin(x—z); 810. y:cos(x+z]; 811 y:sin(x+£j; 812. y=cos(x-£}
6 3 4 6

9. Haiigute nepuo, 4acToTy, aMIUTUTYAy H HAYaJIbHYIO (Da3y CIeTyIOIUX TAPMOHHYECKUX
KOJICOAHHUI:

9.1. y=2sin 3x- 2~ ; 9.2. yzisin zox-= ; 9.3. y=3sin 2x - L ;

3 3 4 6
9.4. y:—33in§; 9.5. y:cos[%—ZXJ; 9.6. y =5sin(2at —37).
10. Haiiaute aMrumutyy ¥ Ha4aiupHYIO a3y CyMM CIIEIYIOIUX TAapMOHUYECKUX KOJIeOaHMiA:
10.1.y, =sintu y, = cost; 10.2.y, =3sin% uy,= 53in%;
10.3.y,=2sin2t u y, = 23in[2t +%}; 10.4. y, =+/2sin5t u 'y, =+/2 cos5t;

10.5.y, = 2sin2t u Y, =23in(2t+%); 10.6. y, =3sin%t u oy, =35in%t.

Tema 2.3. TpuronomeTpuyeckne ypaBHeHusi 1 HepaBeHcTBa (64acoB)
OOpatHble TPUTOHOMETpUUYECKHE (DYHKIIMU: aPKCUHYC, apKKOCHHYC, apKTaHT€HC.
Pemenue npocrelmx TpPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCMS.

IToBTOpeHHE TEOpPeTHYECKHX OCHOB:
ApKCHHYC, apKKOCHHYC ¥ apKTaHT€HC YHUCIIa.

[Ipocreiimme TpPUrOHOMETPUYECKUE YPABHEHUS U UX PELICHUS.
Pemrenne ypaBHenuit Buaa: sina = +1, sina =0, cosa = *1, cosa = 0.

AwbdhpE

Perienne TpUrOHOMETPUUECKUX YPAaBHEHUH PAa3TUUHBIMU CIIOCOOaMHU (METO/1 BBEACHUS
HOBOM NTEPEMEHHOM, YpaBHEHHUSI, CBOAIINECS K KBAIPAaTHOMY).

5. PemieHne TpUrOHOMETPUUYECKUX HEPABEHCTB.
1. BeruucnuTs:

1.1.arcsin%; 1.2.arcctg[—§} 1.3.arcsin0,788; 1.4.arcctg2145; 1.5. arcsin(—0,756),



V3 V3

1.6.arctg(~0,4173); 1.7.arcsin(—7} 1.8.arccos(—7} 1.9.arcctgl; 1.10.arccos0,9063;

1.11arcctg0,9652  1.12.arccos(—0,8961) 1.13arcctg(-296)  1.14arctg(v3)

1.15. sin(z arccos%j; 1.16.arcsin0 +arcsinl+arcsin(-1);,  1.17. tg(arccos(— %j + arcctgﬁ}

\3

1.18. cos(% arcsin 7]; 1.19. ctg(2arccos*0,764),  1.20. cos(arcsin 0,456 + arcctg1,52).

2. Peminth ypaBHEHUS:

21sin2x=2: 22.cof X-Z|=0; 23.g5x=1 24.sinX-Z|=0; 25 cigX=0;
2 3 4 4 3 2
2.6, singz—l; 27.cos3x=1 2.8. tg%:o; 2.9, tg[x+%j=1; 2.10.ctg4x =1

2.11. sin4x-tg§=0; 2.12. cos2x-tgx=0; 2.13. sin2x-cosx—cos2x-sinx =0;

2.14. 2sin®x =1, 2.15.cos’x=1, 2.16.ctg’°x=3; 217.tg°x=1 2.181tg°x =tgx;

2.19. tgx(sin x+cos x)=0; 2.20. cosx(tgx—1)=0;  2.21. tgg-(1+cosx):0;

. : V3 : - 1
2.22. sin3x-C0S X —C0S3X -Sin X :—7, 2.23. C0S4X-Cc0oSX+Sin4x-sin x :_E’
2.24. 4sin® x+4sin? x—3sinx—3=0; 2.25. 2C0S X + tgx — 2tgx -cos X —1=0;
3. Pemiuth ypaBHEHUS:
3.1. 2sin*X—7sinx+3=0; 3.2. 4c0s® x+sinx—-1=0;
3.3. 2sin® x+3cosx =0; 3.4. cos? 4x —sin?4x —cos4x = 0;
3.5. cos2x =sinx; 3.6. 35in2(x—37”]—cos(x+47z):0;

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

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

3.10. ctg{x—%}—ctg[x—%{)—Z:o; 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 )+ leinz(%r+ xj:O;
3.17.3sin? x + 2sin x-cosx—55in2(37ﬂ— xj =0; 3.18.3sin?x—4sinx-cosx+5cos*x—-2=0;

3.19. sin 5x+cos(%—7xj =0; 3.20. cos(x —70°) = sin(x + 70°);
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3.21. cosx =sin3x; 3.22. 1—cosx:25in§;

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

3.25. 3sinx+4cosx =4; 3.26. \/§sin X—cosx=1 3.27. 8sinx+3cosx =5;
3.28. 3sin2x+2c0s2x=2; 3.29. cos3x+sin2x-sinx=0;

3.30. sin2x —2sin X =Cc0S2X—2Cc0S X +1; 3.31. +/3(cosx +sin3x) = cos3x +sin x.
4. PemnTh HEPABEHCTBA:

4.1.cosx >—%; 4.2.19x < —3; 4.3.sinx<§;
4.4.ctgx>\/§; 4.5. sinx <0; 4.6. ctgx <1;
4.7. sinx > —1; 4.8. tgx > g; 4.9. sinx> -1,
4.10. cosx<—£; 4.11. cosf<—£; 4.12. sin1<0;
2 2 2 2
4.13. ctgx > —/3: 414, sin[2x-Z|> L 415 cof X4 E B
3) 2 2 4 2

5. Pemuts cucremMbl ypaBHEHUI:

X+y=a 25 xreosy =1 X+y=a sinx-siny = 0,36
51.9 . ] . 5.2 L, X 5.3. X 5.4. .
sinx+siny =a 165N X+e0sTy _ g tgx+tgy =a cosx-cosy =014

KonTpoabnas padora. Tpuronomerpuieckie ypaBHEHHUS.

Pazpea 3. HayaJja MmaTeMaTH4YeCKOIr0o aHAJIN3a

Tema3.1. IIpeaen nocjienoBareJJbHOCTH. (2 yaca)
Yucaosasa IIOCJICA0OBATCIIBHOCTD, CHOCOGBI €€ 3aJaHus, BIYUCIICHUA YJICHOB ITIOCJICA0BATCIIBHOCTH.
[Ipenen mocnenoBaTebHOCTH. becCKOHEUHO yOBIBarOIIasi reOMETpUYECKas IPOTPECCHS.

IloBTOpEHUE TEOPETHYECKUX OCHOB:
1. Onpenenenue YUCIOBOM MOCIEAOBATENBLHOCTH, CIIOCOOBI €€ 3a1aHHs.

2. Apudmernueckas ¥ reoMeTpuyeckas rnporpeccuu. beckoneuno yObIBaromas
reoMeTpUYEecKasi Iporpeccusl.
3. Ilpenen mocnenoBaTeIbHOCTH.

1. OkpecTHOCTHIO KAKOM TOYKHM AIBJIsIeTCSl MHTepBaJa (2,15 2,3)?
a)2; 0)2,15; B)2.2.

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

3. IlocaenoBaTeabHOCTH y e ABJIACTCA:
n

a) CXOJIAIIeics; 0) pacXOIsIIeNcs; B) HUYETO OMPEIeIEHHOTO CKa3aTh HEeNb3sl.

(v,)
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4. Yncao b nazpiBaoT npenesiom nociieioBaTeIbHOCTH , €CJIM:

a) B JII000¥ OKPECTHOCTH TOYKH D coJiepkaTcs BCE WICHBI MOCIEI0BATEIHOCTH, HAUUHAS C
HEKOTOPOT0 HOMEpa;

0) B 000# OKPECTHOCTH TOYKH D coiepKarcsi HEKOTOPBIE WICHBI TTOCIIEI0BATEIILHOCTH,
HAuMHasl C HEKOTOPOTO HOMEPA;

B) B JIF000 OKPECTHOCTH TOYKH D HE copepiKaTcst WieHbI TOCIIEI0BATEIbHOCTH.

5. PaBeHCTBO ||m f (n) =b 03HAYaeT, YTo nmpsiMast Yy = b saBasercs nas

n—o0
rpaduxa y, = f(n):
a) TOPU30HTAIBHOW aCUMITOTOM;
0) BepTUKAITBHON aCUMITOTOI;
B) HAKJIOHHOM aCUMITOTOM.

6. Kaxoe u3 yrBep:kaeHuii BepHo?

a) CCJIM MOCJICAOBATCIIBHOCTh UMCCT MPEACII, TO OHA MOHOTOHHA,
6) CCJIM MOCJICAOBATCIIBHOCTE HC MOHOTOHHA, TO OHAa HC UMCCT IPCACia;
B) CCJIM MMOCJICAOBATCIBHOCTD OT'PAHUYCHA, TO OHA UMCCT IIPCACIIL.

_ (2n+1)(n-3)

7. IIpeneJ1 mocaen0BATEIbLHOCTH paBeH:
n nz
a)0; 0)1; B) 2.
1
8. CyMMa reoMeTpuYecKoii mporpeccuu 27,9, 3,1, é, paBHa:

a) 40; 0)41; B)40,5.

9. Haiitn IimM'

>0 6N -1

a) 0; 6)1E . g ol
6 6

10. Haiitu cymmy 4ieHOB OECKOHEYHO YOBIBAIOIIEH reOMEeTpUYeCcKOn

MIPOrPECCHU.
1.2.2 ;E;_l_“ 10.3 \/E;— E; z
8 2 3 4 \64

101 3—;—;—... 10.2 -
3 315

©| o

Tema3.2. [IpousBoanas u ee npumenerue. (10 yacos)

IIpounsBoHas: MEXaHUYECKUM U T€OMETPUUECKUI CMBICII IIPOU3BOAHOM.

VYpaBHeHHEe KacaTelbHOW B 00IIEeM BUJE.

[TpaBuna u popmynsl aupdhepeHupoBanmst, TabIMIAa TPOU3BOIHBIX AIEMEHTAPHBIX (DYHKIIUHA.
HccnenoBanue pyHKINU C TIOMOIIBIO IIPOU3BOIHOM.
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HaxoxaeHrne HanuOoIbIIero, HAMMEHBINETO 3HAYSHHS M SKCTPEMAalIbHBIX 3HAYCHUH YHKIINU.

IMoBTOpEHUE TEOPETHYECKHUX OCHOB:

1. Omnpenenenue npou3BOAHOM.
2. MexaHNYeCKU 1 TeOMETPUIECKUN CMBICI TIPOU3BOTHOM.
3. KacarenpHas k rpaduky QyHKIIUHN, ypaBHEHHE KacaTeIbHOM.
4. Tlpasuna u Gopmyns! quddepeHunpoBanus.
5. uddepenurpoBanue cI0KHON HYHKIUH.
6. ANTOpUTM HCCIENOBAHUS (PYHKIUH.
7. HaxosxJeHue ¢ TOMOIIbIO POU3BOJHOM: BO3pacTaHue U yObIBaHUE (PYHKIUH, TOUKU
HKCTpEMyMa, HauOoJIbIlIee U HAUMEHbIIIee 3HAUCHUS (PYHKITHH.
HajiTu npousBoaHbie QPyHKIMIA:
4 1
1. y=x 2. f(x) = 3x° 3.y =4x? 4.s=—t' -1 +2t
3 2
1., 3 )
5. fx)=—=X +—=XxX —2x+1 Haiitu f"(3)
3 2
1
6. y=3302-7x+4) 7.y=2+/x 8. y:? 9.y=x~/x
6.Xx° 6x°
10. y=—— 11. f(X) = ——= Haiitu " (1,24)
5V x 7 x
12. f(x) =3 X Haittu f*(0,917)
33X —4x 33X +2x
13. y=—— 14y=—>— 15y="2"°7
5 x X —2x 1- 4%
1++/x
16. y= 17.y = x(+/ X + 2) Haiitu y~ (4,2)

1-/x
18. f(t):% Haiiru f* (8) 19,y:_i
! 3 4

X 1
20. f(x) = =
) l—X2+X

X

22.y:%+x\/}—§+2 23. (x) = 6)(2%/7(+%—7

YpaBHeHUs KacaTeIbLHOM U HOPMAJIH K KPUBOI.

1. CocTaBuTh ypaBHEHHUs KacaTenbHOH 1 HOpManu k rpaduky pynkiuu f(X) = X2 + 4X + 5 B Touke
c aberuccoit X = -3.

2. K rpaduxy dpynkmuu f (X) = X + 3x° B €& Touke ¢ abeuuccoii X = -1 npoBeeHb! KacaTenbHas 1
HopMasib. COoCTaBbTE UX YPaBHEHHUS.

X

3. CocraBbTe ypaBHEHHs KacaTelbHOM, NPOBEAEHHOM K rpaduky QyHKuuM Y = €2 B TOYKe €€
nepecedeHus ¢ ocero OY.

4. HaiifuTe TOUKH, B KOTOpBIX KacaTelbHas K mapaboje Y=X’ mapaiienbHa mpamoit y-4x-1=0 u
NEPIEHIUKYIIIPHA K HEH.

[BBeaguTte TeKcT]



CocraBbTe ypaBHEHHUE KacaTelIbHOM K KpuBoii Xy = 2 B Touke N(2;1)
Kakoii yros ¢ nosjoxurenbHbIM HampaBieHueM ocu OX cocTaBiseT KacaTelbHasl, POBeIEHHAS

o o

K rpaduky pynkuun f(X) 2% X' B Touke ¢ abcruccoit X = -%

N N X N
7. CocTaBbTe ypaBHEHHUE KacaTeIbHOM U HOPMAJIU K KPUBOU Y = p B TOYKE ¢ a0CIHUCCOH X
+
=0.
8. CocraBbTe ypaBHeHHMs KacaTenbHbIX k rpaduky ¢ymxmum f(X) = x® + X2, yriosbie

KO3 QHUIUEHTH KOTOPBIX PAaBHBHI 8.

9. CocraBbTe ypaBHEHHs KacaTenbHbIX K rpaduky ¢pyaxuuu f (X) = X3 — 2x2 + X — 2, napasienbHbIX
npsmoit 4y —7x =28

10. Bpruucnure 1uomanbs TPeYroibHUKa OOpa30BaHHOTO KacaTeIbHOM NMpOBEAEHHOU K rpaduky
¢yukuun Yy = X3 B Touke A(3;27) 1 ocsIMH KOOPAUHAT.

PDu3uyecKHre NPUJI0KEHN IPOU3BOIHOI.

1. JlswxeHue TOUKH, ABUKYIIEHCS TIPAMOIMHEIHO, 3a1aH0 ypaBHenueM S = t3+ 5t2+ 4. Haiinure
CKOPOCTb M YCKOPEHHE B MOMEHT t = 2¢

2. Haiimure ycKOpeHHME TOYKH, €CJIHM CKOPOCTh TOYKH, IBMXKYIIEHCS NPAMOJMHENHO, 3a/1aHa
ypaBHenueM V = t?+t — 1 B MmomenT t = 3¢

3. Touka mBuwKeTcs MPAMOJUHEHHO MO 3aK0HY S = 6t — t°. B kakoif MOMEHT BpeMeHH CKOPOCTb
TOYKH OKa)KETCSl paBHOM HYIIO?

4. Touka muwxkercs NpAMONMHEHHO Mo 3akoHy S = t? — 8t + 4. B kakoif MOMEHT BpeMeHH
CKOPOCTb TOYKHU OKa)KETCSI PAaBHOM HYIIO?

5. 3akon nszmenenus temnepatypsl T Telna B 3aBUCHMOCTH OT BpeMeHH t 3a1aH ypaBHEHHEM
T = 0,2t%. C kaKoii CKOPOCTBIO HAIPEBAETCS TO TEJIO B MOMEHT BpeMmenu t = 107?

6. Temneparypa Tena T u3MeHseTCss B 3aBHCUMOCTH OT BpeMenH t 1o 3akony T = 0,5t% - 2t. C
KaKOH CKOPOCTBIO HArpeBaeTCs 3TO TEJIO B MOMEHT BpeMeHH t = 57

7. Teno maccoit 10 kr. aBmKeTcs HpsMonMHeHHO To 3akoHy S = 3t® + t + 4. Haiitu
KMHETHYECKYIO SHEpPrHIo Tena (MV%/2) uepes 4¢ mocie Havaa JBUKEHHUSL.

8. Teno maccoit 100kr. aBMKETCS MPAMOJIHHERHO 110 3aKoHy S=5t — 2. HaiifuTe KHHETHYECKYIO
SHEPIHIO Tela Yepe3 2¢ MOCIie Hayasla ABMKEHUS.

9. Cuna toxa | u3sMeHseTcs B 3aBUCUMOCTH OT BpeMeHu t 1o 3akony 1=0,4t% (I - B ammepax, t - B
cexkyHaax). Haliiure ckopocTh M3MEHEHHMSI CUIIbI TOKA B KOHIIE 8-OM CEKYH/bI.
10. MUsmenenue cuibl Toka | B 3aBHCHMOCTH OT BpemeHu t naHO ypasHenueMm |=2t>-5t (I - B
amnepax, t - B cekynaax). Haiiaure ckopocTs M3MEHEHMsI CUIIbI TOKA B KOHIIE 10-0i1 ceKyHbI.
11. VYron moBopoTa KHBA B 3aBUCHMOCTH OT BpeMeHH t onpesiensercs u3 paBeHcTsa @p=t>+3t-5.
Haiitu:
a) CpPEIHIOI0 YIJIOBYIO CKOPOCTb B IPOMEXYTKE BpeMeHU OoT t =3 not =95
0) YrJI0BYIO CKOPOCTh B MOMEHT BpeMeHH t = 5

12 . Teno Bpamaercs BOKpYr OocH, HpU4éM 3aKOH u3MeHeHus yria ¢ = 0,1t2. Haiitu yriaosyro
CKOPOCTb BpAIIEHUS TeJa B MOMEHT t = 5.

13. VYron ¢, Ha KOTOpBI MOBOpaYMBaETCA KOJIECO 4epe3 t ceKyH, onpeeNnsieTcsa u3 paBeHCTBa
¢ =at?- bt + ¢, e a, b, ¢ - mocTosHHEIE BenmuuuHEL. HaiiTu:
a) YIJIOBYIO CKOPOCTb BpAIleHHUs KoJieca; 0) MOMEHT €ro OCTaHOBKH

14 . Komneco Bpamaercs Tak, 9To yroj MoBOpOTa MPOIOPIHMOHANIEH KBaapaTy BpeMeHu. [lepBblii
o0opot ObuT caenmaH kojecoM 3a 8 cek. OmpenenuTh YIIIOBYIO CKOPOCTh Kojieca yepe3 32
CEKYH/Ibl I10CJI€ HayaJla BpallleHuUsI.

o 1 N
15. Touka aBMKETCS MPAMOJIMHENHO MO 3aKOHY SZE\E . Haiitu e€ ckopocts B MOMeHT t =2,25.

16. JIpmwxenue Touku 3amaHo ypaBHeHHEeM S = t? - 4t + 20. B xakoif MOMEHT BPEMEHH CKOPOCTh
TOYKH OyZeT paBHa HYIO?
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1
17 . JIBmxeHue TOUKY 331aHO YPABHEHUEM: S:Z t- 4t3 + 16t2

a) B kakue MOMEHTHI BpeMeHH TOUYKa OblIa B HAYaJIbHOM ITyHKTE?
0) B kakue MOMEHTHI BpeMEHH CKOPOCTh €€ paBHA HYIIO?

18. Ilyns BeuleraeT m3 mmcroneTa BBEPX cO cKOpocThio 300M/cex. Haiftm ckopocTh mynu B
MoMeHT t = 10 Cek u ompenenuTh CKOJIBKO BPEMEHH IyJs ogHuMaeTcs: BBepX. ConmpoTHBIICHHE
BO3/lyXa He yuuThiBaeTcs. 3amedyanme. Bricota S (B MeTpax), KOTOPYIO TOCTUTAET 3a t CeKyH
TeNo, OpOIIEHHOE BEPTUKAIBHO BBEPX CO CKOPOCTBIO VoM/CEK, ompenenseTcs u3 GopMynsl: S =
Vot - 4,9t2.

19. C xpbuum JoMa, UMEIOIIETO BHICOTY paBHYIO 50 M OpoIleH BEpPTUKAILHO BBEPX MY CO
ckopocThio 20M/cek. Haiitu:

a) CKOpOCTh MOABEMA B KOHIIE BTOPOW CEKyHbI; 0) MOMEHT Hayaja MajeHus
B) HaWOOJIBIIYIO BBICOTY MOABEMA OTHOCUTEIBHO MIOBEPXHOCTH 3EMJIH.

20. Haiitu cuny F, neficTBYIOIIYI0 Ha MaTEPUANBHYIO TOUKY MacChl « M », KOTOpas IBUMKETCS

npsAMoJUHEiHO 1o 3akony S = 2t3- t2 mpu t = 3c. .

IIpousBoaHas CJOKHOH (PYHKUMH.
HajiTu npousBoaHbie QYyHKUMU:
1. y=(2x3-4x2+x)" 2.y=(x>-1)" 3.y=1/(x>1)*

4. f(x)=+/X>—4X+2 5.f()= t2°t+1 Haitzure f*(2)
6. y=4r’-x’ 7.y=3x% —4x 8. f(x)=4(3X - X°)

9. y=x24/2X-1 10. f(x)=(t>+1)-Vt* =1 11. f(X)=w/L

2x° +1
b

12. y=2x-1UX*+4 13.y=x/VJa’ +Xx> 14 Y=—+a’-X’
a

2
15. y=4/2px 16. y= 17.y=3/x* -1
=VeP Y (< -4x+2y Y
18. f(x)=(2x-1)?- 41 —2X

IIpou3sBoaHbIe TPUTOHOMETPUYECKHUX (PYHKIMA.
HaiiTu npousBoanbie QyHKIMNM:

1. y=sin7x 2.y =tg4x 3.y = C0s5x 4.y = tgx-ctg2x

5.y = sin®x 6.y = -1/4 cos*x 7. f(xX)= -ctg®x Haiitu f (%j
8.y = /Sinbx 9.y = sindx-cosx 10. y = tg°3x-sin4x

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

Tt
13. Touka ABHXKETCS IPSIMOJIMHEIHO 10 3aKOHY S = a-C0S——— . Haiitu:

T
a) CKOpOCTb IBUYKEHUS TOUKU NpU t = —

6) Ilpu xakux 3Ha4eHUsAX t CKOPOCTh TOUKH paBHa

14 . Touxa npuxercs IpsAMOTMHEHRHO 1o 3aKkoHy S = sin’t. Haiitu Bpems t, Korja yckopeHue
paBHo 0. HaiiTu cKOpoCTh IBMKEHUS B ’TOT MOMEHT BPEMEHH.
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Tema3.3. IlepBooOpa3Has u nHTerpaJ. (8 4yacon)

WuTerpan u nepBooOpasHasi.

Teopema Hprotona—JleiiOnuma.

[TpuMeHeHre UHTErpaia K BEIYUCICHUIO (PU3MUECKUX BEJIMYHMH U TUIOIIAICH.

IToBTOpEHUE TEOPpETHYECKUX OCHOB:
Tabnuua nepBooOpa3HbIX.
WuTerpan (onpeneneHHbli U HEOTIPEAETICHHBIN).
®opmyna Herorona—JleitOnuna.
[momaae KpUBOJIMHEWHOW TpaIECIUU.

Awnh e

Haiitu HeomnpeeeHHbIE HHTErPAJIB

1. [5dx; " IXSdX' - J~sin2xdx_
) 5 2d . ' COSCZ’ COS X ’
: I X-0X, 9\/_ 8 23 I cos2 xdx
3. [(@x* —x+3)dx; 13. I[ZX‘E ‘X_z)dx’ SinX +cosx
) 1 24 I cos2xdx
X2+ 24x I dx
5. I—dx; X+1 25. Iﬁ;
X 15. I Tx dx; sin“ X - €cos” X
6 2\/;d _ X 1 26 x2dx
' I NG 16.J'2X_ dx ; 'Ix2+1’
7. I(sz—x’l)dx; 17, I3X+2dX' 27. I3-sec2 xdx ;
dt
8. o 18, [, 28. | et e,
3C0s” X 29. [3ta2x dx :
du 2dx j ) X
0. ; .
-[%/u_Z 19. ISsinz < 30. I\/2+2c052x dx ;
xdx Adx x> —4x-5
10. , 20. |[—; 31 [———dx
J‘33i/x_2 ".31/1_)(2 -[ X+1
11. [ (4sinx - 3cosx)dx; ’1 3dx
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IIpocreiimme NpUIOKEHUST HEONIPeeJIEHHOI0 MHTErpaJa.
1.Haiitu pyHkumto, mpou3BoaHas KOTopoit y =2x—3, ecnunpu X =2 y = 6.
2.Haiitu _[(COSX— sin X) ax,eciu Ipu 3HaYeHKE TIepBO0OPa3HO (PYHKIMH PABHO 6 IPH X = Tt

3.Haiitu ypaBHeHHE KpUBOH, €CIIM YIIIOBOW KO3 (PULIMEHT KacaTeNbHON B KQKIOW €€ TOUKE PaBeH 2X
4. HaiiTu ypaBHEHHE KpUBOI , mpoxoasauiei yepe3 Touky A(0;1) , y KOTOpoii yrioBoil Ko3hdHUIIHEHT

KacaTeJIbHOU B KAKJIOM €€ TOYKE paBEH 3x% —4x+1.

o . T
5. Ans dyHKIIUN p— HaiiiuTe nepBooOpas3Hyto, rpaduk KOTOPOH MPOXOIAUT UYepe3 TOUKY (E ;Oj
X

6.Haiitu ypaBHeHue KpuBOH, mpoxojsmeil depe3 Touky M (1;4), ecnm yrimoBod Kod(ppHUIHMEHT
KacaTelbHO! B KaXK/IO} ee TOuKe paBeH 3X?2 — 2X

7 CocraBbTe ypaBHEHHE KPHBOM, mpoxojsieil yepe3 Touky A (—1;3), ecnu yrimoBoi ko3dduimeHt
KacaTeJIbHOU B KaXKJIOM ee TOUKe PaBeH YTPOSCHHOMY KBaJpaTy aOCIICChl TOUKH KaCaHHs.

8. Haiftu ypaBHeHHEe KpUBOii, mpoxomsmieil uepe3 Touky A(0;1) , y KoTopoil kacarenbHas B 000K
TOYKE UMEET yriIoBOW K03 PULIMEHT, paBHBIM OpAMHATE TOUKHU KACAHHS.

9. Haitmte Ty epBoo6pasnyio dpyrkmuu f (X)= 3x2 + 2X + 1 rpaduk KoTopoii IPOX0IUT Yepes Hadyalo
KOOpJUHAT.

1 T
10. Onna u3 nepBoOOPasHBIX GYHKIMKM ——— IPOXOJUT YEPE3 TOUKY E;O , @ BTOpas — 4epe3 TOUKY
S™ X

T .
(E ;1) . I'paduix xaKoif n3 HUX PACHOJI0KEH BhIIIE? KAKOBA PA3HOCTh ITHX IMEPBOOOPa3HBIX?

11. CocraBpTe ypaBHEHHE KpHBOM, mpoxojsmieid uepe3 Touky M(1;4), ecnu yrinoBoil kospduuueHt
KacaTeJIbHOU B KaXJION ee TOUKe paBeH KyO0y aOCHMCCHl TOUKH KacaHusl.

12. CocTaBbTe ypaBHEHUE KPUBOM, Mpoxosmieil yepe3 Touky M (e; 2), ecnu yrioBoil kodp@uuueHt
KacaTebHOW B KOKJOU ee TOUKe paBeH 1/X

13. CKOpOCTB TIPAMOJIMHEHHOTO JBUKEHHS TOUKH H3MEHSAETCs 110 3aKoHy v = 3t% — 2t . Haiitu 3akon
JBUKECHUS.

14. CKOpOCTh IPSIMOJIMHEHHOTO JABMIKEHHSI TOYKH U3MEHSICTCS 1Mo 3akoHYy V(1) 3t? + 4. Haiitu 3akoH
JBUKEHMS, €CIM 3a BpeMs t = 2¢ TouKa Ipoluia pacctosiHue S pasHoe 20 M.
15. CkopocTh HPSMOJMHEHHO IBYIKYIICHCS TOYKM 3aaaHa dopmynoit v (t)
JBUKEHMS TOUKH, €CJIM K MOMEHTY Hayajla OTCUETa OHa IpoIljia MyTh 6 M.
16.Cxopoctb mpsiMosuHeitHoro aBwxeHus Touku v (t) = 2Cos t. Haiitu 3akoH ABMXKCHHS , €CIU B
MOMEHT t = 71/6 Touka HaXOMJIach Ha pacCTOSIHUM S =4 M OT HayaJjla OTCUeTa.

17. Teno O6pouieHHOE BEPTUKAIBLHO BBEPX C HAYaJIbHON CKOPOCTHIO Vo. HaliiuTe 3aK0H IBUKEHHUS ATOTO

Tena (CONPOTUBIIEHHE BO3yXa HE YUUTHIBATh ).

2t — 3. Haiitu 3akoH

. 2 .
18.Touka aBMKeTCA NpAMONMHEiHO ¢ yckopenuem @ =121 + 6, HaiinuTe 3aKkoH IBMXEHUS TOUKH
eciii B MOMEHT t = 1¢ ee ckopocTh v =8 M/C, a myThb S = 6 M.
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OnpeneneHHblii HHTErpaJ
BelunciauTs cienyronme nHTerpabl

3 2 1 fo g
J.)?dx I(xz +2x+1)ax J.exa’x L X J.COSXX

z
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Jz- ax Jl‘ ax j‘%/?dX

9 2
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IIpuio:xkeHus onpeneileHHOr0 HHTerpaJa.
Brruncnenue miomasnei miockux Guryp.
1. Berancnuts 1omaas GUrypbl OorpaHMueHHON JTMHUSIMHE
1.1 Xx+2y-4=0,y=0, x=-3, Xx=2. 12 y=x%y=0, x=2,x=3.
13 y=-x*+ 4, y=0. 14 yi=xy >0,
15 y=sinx, y=0, x=0, x=m. 1.6 y:x3, X =
6x, y=0, x=4, 18y=2¢* y=0, x=0,
1.9y’=9x, x=1, x=0. 1.10y:x2-x X=0, X=2 1 0CbIO OX.
1.11y=9-x? uoceio OX. 1.12y =x2-5X + 4 u ochIo OX. 1.13 X
=4y, x=0, y=0, y=4. 114 y=2% x=0, x=3,y=0. 115y=5x, x=2,
y=0. .16 y=4/x, x=2, x=6, y=0.
1.17 Haiitu niomaap, OrpaHUYEHHYIO OJIHOM MOJYBOJHON CUHYCOM Bl U 0Chi0 OX.
1.18 HaiiTu miomans GUrypsl, orpaHMueHHON OCAMU KOOPIAUHAT U KpuBoil y = 4( 1-x°).
119 y=-x%x=-3, x=-1, y=0. 1.20 y'= —-9x, x=-4, x=-1, y=0.
2. Beruucnuts wiomanas GUrypsl, 3aKII0YCHHON MEKTY JTHHHUSIMHU.
21 y=x*uy=2x 22y=xnuy=-3X 23y=xX2ny=2x+8.24y=
2x2+ 1 uy=x*+ 10. 25y=xny=2-x%. 26y=x ux?=3y. 27y=-X2+x+
6u y=0. 28y=x*-6x+9u3x-y-9=0.

X
,x l7y=-

2.9y:%x3ny=3x. 210y =x2-2x-3ux-y+ 3=0.

2.11y°=9xu y-x=0. 212y’ =xux? =y. 213y=xny=1-x2 214 x
+y?= 8 u y?= 2X. 2.15y:x2p1y=1. 216y=¢”,y=e¢ “,x=1.
X

217x-2y+4=0, 3x+2y-12=0uy=0. 218y=-x2-1, x=1, x=4, y=0.
219y=4x-x’, x=5,y=0. 220y=-x*+5uy=x+3
221y=2x-1 ny=Xx2 222y=x+6my=8+2x-x2. 223x=

2-y-y’ux=0. 2.24y:%X3, y=0, x=-1, x=2.
2.25y=x’uy=2x+8.
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Beryuciaenune nyTu, NpoiieHHOr0 TOYKOM.
1. CKOpPOCTh IBUKEHMS TOUKH M3MEHsETCs 1o 3akony V(1) = 3t + 2t + 1
Haiitu nyTts, npoiineHHbIi Toukoi 3a 10 ¢ oT Havana IBUKEHUS.
2. CxopocTh aBmxkeHHst Toukn V = 9t* — 8t. Haiitu myTh, NpOMIEHHBIN TOYKON 3a YETBEPTYIO
CEKYHJY.
3. CkopocThb jBuxeHuss Toukd V = 12t — 3t?. Haiftu myTh NpOHIEHHBIH TOYKOH OT Hayasa
JBUKEHMS 10 €€ OCTAHOBKH.

8 . . o
4. CxopocTh ABM)KEHHUA Teja 3aJaHa YpaBHEHHEM V = (Zt + = M/C. HaliTu myTh, NpONICHHBIH
t

TEJIOM 32 BTOPYIO CEKYH]LY.
5. CKopoCTh IBWXKEHHMs Tena 3aaana ypasHennem V = (18t - 3t® )m/c. Haittu myTh, mpoiaeHHbINH
TEJIOM OT Hayajia IBUKEHHUS J0 €r0 OCTAaHOBKH.

6. /IBa Tena HauMHAIOT ABM)KEHHE OJHOBPEMEHHO M3 OJHOW M TOM K€ TOYKH: OJJHO CO CKOPOCTBIO
V = 3t? (m/muH), apyroe co ckopocteio V = 2t (M/MuH). Ha KOKOM pacCTOSHHMH JPYT OT Apyra OHH
Oynyt yepe3 10 MUHYT, €ClTM OHU JIBWXKYTCS IO NPSMOM JTMHUU B OJJHOM HAaIlpaBJICHHH.

7. Teno OpOIIEHO C TOBEPXHOCTH 3€MJIM BEPTHUKAIBHO BBEPX CO ckopocThio V= (39,2 - 9,8t) m/C.

Haiitu HanOospIryro BEICOTY MOABEMA TENA.
8. Teno nBMWXETCS MPSIMOIMHEHHO cO CKOpocThio V = ( 2t + a) m/C. HaiiTu 3HadeHue a, ecau
U3BECTHO, YTO 3a IPOMEKYTOK BpeMeHH oT t1= 0 10 t2 = 2 ¢ Teno npomuio myrs 40 M.

KonTpoabsHnas padora. [IponsBoaHast u HHTErpal.
Pa3nen 4. Kopuu, crenenu u jorapugmsl

Tema 4.1. Kopuu u crenenu. (4 yaca)
Cmenenb ¢ delicmeumenbHblMU NOKA3AMENAMU.

1. Brruncaurs.

1.1 (%)_1'(2_0'75_2)_2_65'(ﬁ)_1 Lo (\/4—\/7+\/4+\/7j2

na1
12 0.42_20# 1.10 (%)@.2—m +9°-5.(%f§.3.7°
13 1605 (1] (o] 111 68 6% (50} (o2 + Fou0z
1.4 0.60-5-(2—(§T2j_1—6-(—3)‘1 112 3% -(%T*/ﬁ_((%)zj_o'zs.%i.0_1—2
15 55.125.25°03.5725 1.13 5V20 (%T\@ +(1254T; 012573
N (%)—3.813.9—6 +($);5.3—5 L (%Tm~2*/£+0.125_§—(%ﬁ
1 1
o) G 1.15 0.008 % — (1) 2 +256% — 27 +6.5
-1 0
17 i .5_1_(2) NEE 1.16 —2.40.((%TOBJ_Z.(%Tl.g‘%+3‘1
81 2
18 (ViZ 2427 +375) V3 117 -5 (1F) " 36 0)
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1.18 ((4%)‘% .%/g_(_ 30)J

1 Y5 e (0.5)‘2_(%)0
L (ET -10 2+W
1oo (25°-(1)2-(a)

oF 16

2. BEIITOTHUTE OEHCTBHUA.

_2 -1
218 Jfap%d™
¢ 3d* 4a 712
2 2
2.2 (3a3 —b‘lj-(3a3 +b‘1J

23 (lxo.zs N X0.75)2 15 _(1+ x‘0'5)

2

2.4 (\/2+\/§+\/2_\/§)2

121 /657 -y/65+7
1

N
(o]
7\
QD
N|w
+
(o
N|w

QD
Nl N

+

O
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Tema 4.2. Iloka3zaTenabHas, Jorapupmudeckas u creneHnas Gpynknun. (10 yacos)

1. BeiuuciauTs.
1.1 loggqx=-2

13 logy 7=-1

1.5 log, 128=-%
1.6 Ioga% x=-0.75
1.7 log, 32 =3

1.8 Iog% 2.25=X
1.9 |Og5% x=-0.8
1.10 Iogz% X :%
1.11 logo 6 435 = X

1.12 log, /3 %: X

1.13 Iogﬁ 256 = X

logq 27 —loga 1
114 03 03

logz 4.5+log3 5

1.15 log, 100+ log, 12— 2log, /30 +3'°9:4

1
1.16 log, 36+ 10g, 10 — 2 log, 15 + 42 °92°

1
1.17 [814 ~Llogy 4+ 25'091258J 4910972

2. [TposorapuMupoBaTh BEIPAKECHHUSL.

34f-.2
a+b
55 (D) a?
' - b~2¢2m3
14,232 .2
2.3223a bVa“-b
4cos 25°

12

12 |0981X=%
1.4 Iog\&8=3

1.18 49110972 _ 5-logs 4
119 \/§1+I0934 +13|09134
1.20 0.041110950.02 _ \/?09225

1.21 log 16709 03| "
: 084l 20>
122 1og 5 70812 0748
: 0.46 12
0.34
0.8177932. 117
1.23 |Ogl_29 e0-46

1.24 |0g0.48

2.7
0.778712 -«/52.7}

10038 (L7

1.25 |Og13l4

42712

1.26 log, ¢ 3/17.56%%

-0.23
1.27 In(ﬂj

0.81
100847 '5/—11'76J

0.27

1.2
3512 J

1.28 |Ogo_93 —_—
4.86712

1.29 logy 54512707 0,360

a2%b+c
(a+b)3b?

5Ja—b-(a+b)?
a_%b2 a®—b?
2cos? A

2.5 y=5

26 z

2.7 X =




2 -2 :
24y 2a—5b35(a_b)2 28 x = 5m 2’\/55'”3}\,
T 3(a-b) 3sin“ A -+/COsS A

3. Haiitu X, eciu:

3.1 Iogx:Ioga+2|og(a+b)—%log(a—b)

1 1 2
3.2 logx==loga+~=(logh—-—1loga+log(a+Dh))

2 4 3
33 Iogx=—Iog(a+b)+§(2Ioga+%logb—%Iog(a—b))
3.4 Iogx=%(Iog(a+b)—%Iog(a—b))—Zloga
3.5 Iogx:%(Ioga—Zlogb)+%log(a2+b2)

1 1 7

3.6 Iogx=IogZ+Iog3+§(loga—zlogb)—§logc

3.7 Iogx=3|og(a—b)—2IogZ—Iog3—%(loga+%logb)

3.8 logso x=0.38 3.12 Inx =0.607
39 lIgx=1.24 3.13 Inx=-2.36
3.10 Igx =-0.276 3.14 Inx=-0.112

3.11 logg 76 X =-5.2

4. Haiitu o6macth onpeneneHus QyHKITHA:
1

41 y=Ig(3x*+7x+2) 46 y=2x%
42 y= (1) 4.7 y=log, (x-1)
10 2

4.3 y—; 2
: log, (x+3) 48 y=Ilogg4(5x—Xx“ —6)
4.4 y::;z 49 y=1log,(x+6)+logs(6—Xx)
45 y=logz(x+4) 4.10 y:Iog%\/x+1
5. Iloctpouts rpaduku pyHKUIMIA:

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

5.3 y=logs(1-x) 5.4 y =logg 4|x|

55 y=—2% 5.6 y =32

1 X—3 1 X+2
57 y=|= 58 y=|=
! (2] ’ @
59 y=2"1 510 y=3%

IlokasamenbHble ypagHeHUA U HEPAGEHCMEA.
1. Pewmuts ypaBHEHUS:
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X 1-2x X
11 (3] =[® 12 (2] =%
7 9 5

4
1
5x—1 _ o ex-11 1.4 V33X ==
1.3 0,5 =25 \/E
x-1 2—X
x2-x—6 _ 1.6 (g) (ﬂj :%
15 47 -1 3 5 0
17 N9 tl=3 18 %16 =/4*
19  2X.5%X 21000 et
: = 110 55 =0.04
1 3x-2 Ax+1 2 2X+4 02 2—-3x
i _ gp4x+ 1.1 —0.25%"
1.11 (3] 81 e
x+4 (1 22 x—3 x+5 x417
1.13 81 =3 327 1.14 32x7 =0.25.128 x3
3[z2x—3 _ 25 2
115 5 —? 116 2X —x-1 — 0582X—4
1.17 2%¥.5%3_-02.10%°% 1.18 13.2% =8
1.19 0.096% 2% =517 1.20 19%3=17
1.21 3%l 13%¥_108 1.22 33.2%1_2xl _9g
1.23 2*2_-.Jo05 1.24 3V2%+l _ 943
~ 1 X+3
125 0.125% =128 126 97X =(—j
27
5 2X-3 3y 2
1.27 (E) =2.4°% 1.28 0.01-2%.5% =0.01%2 .103%*3
1.29 9o*l 3x+2_13_0 1.30 52% =155.5%"1 50
2 2 _ 5
131 4% —3.2¥ +2=0 132 28+27 =2
133 2¢1_ 11 B _g X X 2x+1
: +2X+1— 1.34  25% +13.10% -7.2"" =0
135 9143 =90 1.36 34\& _4.32\& +3=0
1.37 42X38_3.4%2_1-0 1.38 34332 o 7x L7 70
139 4.3%_9.2X—5.32.92 140 3 _2.3% 1l _4.3%2 217
1.41 32 3%l _3x _gg 1.42  2.16%X-7.4%¥—-4=0
1.43  2.4%2%X 18-17.4% 1.44 9*¥_-8.3*1_g1-0
145 442 =277 146 22 _9.2%14-0
2-x x4
1.47 5*145.02%2_-26 1.48 @j 6.9 2 +2.3*6_29
1.49 3X+1_g.07% 1 ol5x-1_gn_g 150 52X _7X_52X 17,7%.17=0
151 6-2X2-%2=8 152 3.4¥_5.6%X4+2.9¥ =0

14



1.53 32X L45.6% _9.22%+2 _

155 22X_14%X_2.72X _¢

2. Pemmth HepaBeHCTBa:

x—4
21 273« <(1j
2

2
23 90X -3 o7

x—4 3x-1
s (2] <(3)
5 2

27 254x. 8
125
x-1
2.9 2x+l > 1

x-1 x-1

211 (Ej (igj .4
7 6 49
l—X

2.13 (—] +23t% <9
2

215 3+2.3*-9*%>0

217 33Xl x 3Xx 9 X 105

219 4%-3.2%X-4<0

221 32X+2_32X -9y

Jlozapugmuueckue ypasnenus u HepageHcmed.

1.54
1.56

2.2

24

2.6

2.8

2.10

2.12

2.14

2.16

2.18

2.20

2.22

1. Pewmnts ypaBHEHUS:

1.1 log ;5 (x* -3x)=4

1.3 log,(x+2)=2

1.5 logs(6-5") =1-x

1.7 Ig(8x—2)+1g2=2—-1g(x+1)
1.9 log,(2x—6)=4—log,(x—6)

111 I095§+Iog5\/5_:2

X
1.13 0.5In(3x—2) =In(4—x)
1.15 0.5In(8—x) =In(1+/x+5)
1.17 logslog, log, x=0

logg x-4 _ 1
1.19 x =35

15

52X+l _ 7)(—1 — 52)( + 7)(

2 2 2
90X 1 0.01% 149X 19

2 2X+3
(—j > 4.5%2
9

2X-3
0.5%% < (lj
8

L g2

125

(1)}1(2“3)—2
— <1
2

2
054X —15X+13<2—4+3X

-1
0.3 7 < [%j

—X
3%-2 —(%} +8>0

2X . glHX  oX+2 pX 9o g
x2 +6Xx+9
—_— >
2% —4
0.2% -0.008
—2 <
X< —-10x+25
52X+l S 5X | 4

0

0

1.2 log,, 64 —1log,, 8=3

1.4 Iog%(x2+6):—2

1.6 logs(4-3*1-1)=2x-1

1.8 log; (2x—3)+2=-log; (x+2)
1.10 Io;§(2x—1)+log%(x—22):—3

112 Iog31+ logs vx =1
X

1.14 05Inx? +2In/x =4
1.16 4-Igx=3,/lgx
1.18 x'9% =10

1.20 x2'9x15_ 10



1.21

1.23
1.25
1.27
1.29
1.31
1.33

1.35
1.37

1.39

141

1.43

1.45

1.47

1.49

151

1.53

1.55

1.57
1.59

1 2
—+ =
5-Inx 1+Inx

199~ + x1g¥/3%7 =0

2log, 25-3log,s x =1

log, (2x? —3x—4) = 2

log, 5(2x? —11x—5) =2

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

lgx+7
X 4 :10Ig x+1
2lg(x+1) 1

lg(7x+1)

lgx+— = 214100
Ig x

Iogsx—logx5=%

Iogg(2x—5)m =4/X-2

5log32 x—logz x* :i
25
3 2

+ =
lgx—2 Igx-3

glogl(XJrZ)z—B:Iogl(4—x)3+logl(x+6)3
4 4 4

log, (5* +35)—log, (5" —=19) =1+log, 5

%mgz(z%X 10275 1) = 3(log, - 49-1)

Iogﬁ Iog;(2—§j=—2

5Ig X _3Ig x-1_ 3Ig X+1 _5Ig x-1

Iog7(x+ Iogz(9—2x)+ 4):1

2. Pemmtb HepaBeHCTBA:

2.1
2.3
2.5

2.7
2.9

log,(2x—9) <4

logi (2x+5) > log; (x—4)
3 3
6

lg—>1g(x+5)
X

log,(x+1)<0.5

Iogo_5(x2 +X)<-1

1.22

1.24

1.26
1.28
1.30
1.32

1.34
1.36
1.38

1.40

1.42

144

1.46

1.48

1.50

1.52

1.54

1.56

1.58

2.2
2.4

2.6

2.8

310052 +%|g(3m +991) = Ig1000

%lg(sm +73)+1g10 =2
1+2log, , 5=10g5(X+2)
log ., (x* —3x+11) = 2
log,(6—4") =x

logos(2* -1) =x-1
x19%3 0,01

Ix'* = 100X

1+Iogﬁ X =10g3(6—-7x)

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

log, x—2log, 32+3=0

| 1
3I0g22 x-logy X _ i 0925
27

l0gy41(x—0.5) =logy_q5(x+1)
x19% —1000x?
(1+§jlogz 3-log, (3 -13) = Iog% 5+4
2log, (2" —1)+x+|og%3+log@ 36=0

6
Iogz(2—x)+log%(x—1):Iogﬁ3
(log, x)* +4logy x+3=0

10x%+19% = (0.01)

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

logi (2x—5) < -2
2

loggs(1—x)>-1

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



5-X
211 lo >1
94X_2

2.13 logy 7(1-3x) <0

2_
2.15 wgo
Ig3
2.17 log j;0 (1-3x) <2
3

2.19 log, (x> —9)-1g3<0

2.21 (logzx—2)-vVx% -4 <0
2.23 log,% x+logy VX >1.5

2.25 I0922 x—2logs, x% >-3

2.27 logy (16 —6x— X%) >1

2.29 logg 4(3.5-5x) > 2logg 40.2-1

2.31 log3(x% —4)-1g2 >0

2X+1

2.33 logyg <0

8x+3

2.35 lo o +25)>-1

02(

2.37 |Ogl(3X—1) - |0g0.2(X—2) > |OgO,2(X+1)
5

log; (x% -1)

239 —2 >0
Ig5

-1
g R
2413 2 x+2 <L

Cucmembl ypasHeHui.
1. PewmuTs cucTeMbl ypaBHEHUN:

2x—y=19
{Iogg(Zx -1)—-2log,y =-0.5
Ig(x* + y*)-1=1g13
lg(x+y)-lg(x—y) =3lg2
=100

1.3

1.5

1.7
2%.3Y*1 =72

1.9

{
{
{Iogz(x—y)ﬂ
|

3¥+1.9Y — 24

17

212 logy >~ X <1
5 X+2

2.14 Iogz(x2 -1)-1g0.5<0
2.16 |ogl(9—x2j<1
33

2.18 log 5 (2x—2) > 2
3

2.20 (2-1log, x)-\/ﬁ>0

2.22 Igzx+lgx—2<0

2.24 1g(2x-1) +1g(2x—3) > 1g(3x—3)
2.26 3l0g,2 x—2log, X <5

2.28 Ig(x-1) +Ig(x-3) < Ig(gx—?,)

Iog;(x2 -3)
2
1g0.3

2.32 log, X=4
2 X+3

2.34 Iogi(—x2 +6X+3) > -2
NG

2.30

> -2

2.36 logy (3x+8) —logy (x+2) <0
4 4

2.38 0.110907(2-%) 4

log ¢ (x2 —3x+1)

24006 ° >1
x—-1
242 lo >-1
922—x
12 3 +2x=10
=log,(2x)
2
14 2X°+y=175
2lgx—Ilgy=2Ig2-1g3
16 logs x+1log,s y =1
y—-2x=7
3%.2Y =576
1.8
log 5 (y-x)=4
Iog1x+log1 y=-1
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—)( .4y+3 =136

log,(x +y) +log,(x — y) =1

log,(2x —y) +log,(2x + 3y) =

40.25x2—3y—8_\/_
X—y= 103+Ig05 3100

log, x— Iogg(y—%j =0

logs (x+1) = Iogz(y+%j

X2 + y2 =25

logs (y— X) +logy = = -2
2 y

3% -5.2Y =4001
3-2Y +3% =8097
0 5X—2 '4y+1 =16075

logp (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

b
b
|
|

X2 =1+6log, y
y2 — y.2X +22X+l

%lgx+%lgy—|g(4—\/§)=o
(25V%)VY —125.5Vx

3x 15y—025

1
2V
2Iog2 (3x— 4)

log, (X* —y)
3Iogz(3y x+24)

logy(2x+2y) -

logy(x+y)=0.5

|092(5—y2)=1



x'%¥ =100
141
lg,x=2

KonTpoabHnas padora. Kopuu u crenenu. [lokazarenbHble 1 TorapupMUyecKie ypaBHeHUS U

HEPABEHCTBA.
Paspean S. YpaBHeHUs M HEPABEHCTBA

Tema 5.1.YpaBuenusi u HepaBeHcTBa. (10 yacoB)
Ypasnenus c oonoii nepemennoi.

1. Pemuts ypaBHEHUS.

114 6 +13—7x: 3

11 3x—1_2x+1:i_1 X2 —4x+3 1-x x—3
7 2 14
X x+1 1
1.15 + =
1.2 2x—1_i:3x+1+1 x-1 x+3 x*+2x-3
5 15 3
, , 116 1 N 1 _x2—2x+4
1.3 (1-2x)(4x" +2x+1)=8(1—x")(x+2) : 24or+d x—2  x°_-8
1.4 3x-|5x-7/=2
x=fpx 1] 117 x(1+——+— 1 y_p
x-2 (x+1)(x-2)
15 H2x—3|—1‘:x
119 ¥ +%x+0 1 2
16 (3x+1)2 +(4x—-1)% = (5x—2)> xX*+27  x+3 x*-3x+9
2
g @r-DP-4(-3)(x+3)-41 119 20" =2x+7)  1-7x
! 02x2+5 - 4X2—25 (5—2.X)(2x+5)
Lg X-3_x+5__ 120 —+ 1t 1
: 3 2(x—-2) 3(3x-7) «x
19 % _ 7 8 1.21 (x*+4x)Jx-3=0
T ox-2 x+2 x*-4
122 (x*=x)3x-2=0
110 10 4 ¥ _ 2
x°-16 x+4 x-4 123 (9-x2)/(2+x) =0
1 1
111 (x—l)(2+;—m)=0 124 x*-3x*-4x+12=0
X 5 15x+10 125 2x4 _5x3 —18x2 +45x:O
1.12 - =
2 _ _ 2
+3x 3x-2 4-9x 126 3x°—x—0
6 12 1
1.13 — = 1.27 2x*-x*=0

x2=2x x*’+42x x

19



27 2 3

1.28 ——=
x> +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+1)(x-2)
1.31 2 + 3 :x+1+ X
2x-1 x-3 x-3 2x-1
1.32 ! - ! :i
2(x-2) 3(Bx-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 2x?-18 3-x
2. Peminth OMKBaJpaTHBIC YpAaBHEHHS.

2.1 4x*-5x%+1=0
2.2 2x*—-19x?+9=0

2.3 x*-11x%?+18=0

136 4x—6_ X _ 9
x+2 x+1 x?+3x+2
1.37 1 - 1 = 1 - 1
x+2 x+4 x+1 x+3
138 1 B 1 _ 1 B 1
x—2 x-1 x-4 x-3
139 x+==a+=
X a
1.40 2a+1_2a—1:2a
a+x a—x

2.4 36x*—-25x2+4=0
25 3x*-13x2+4=0

26 a’x*-2ax*-a%*+1=0

3. Peminth ypaBHEHUsS] METOJIOM BBEJICHHUS HOBOH IEPEeMEHHOM.

3.1 (x°+2x)° -14(x*+2x)-15=0
3.2 (6x*—-7x)*-2(6x*-7x)-3=0

x-1
X

33 (

)2 -3 =Yy _a-0
X

4. CoxpatuTh IpoOb:

6x* —7x-3 _
41 ——— Y BBIYUCIIUTD IIPU X = —
2x° —x-3
2
5x—-10
42 ————— Y BBIYHCIIUTD TIPU X =
2x°+3x-2
5,5

20

34 (x°+3x)°+2(x*+3x)=24

35 3/x2+28x-3=0

x=1, x-1

36 (—) -20=0
1+x 1+x
Ax® —8x _
4.3 — Y BBIYHMCIIUTD TIPU X =
2x° —-3x -2
0,5

2x* —7x* +6
3x*-3x2-6

W BBIYUCIIATH IIPH X =



5x* +5x? —3x%t -3t

4.5 U BBIYMCIUTh ipu x = 0;

x* +3x*+26
5. Haiit Bce KOpHM ypaBHEHUS:
51 x*-16=0
52 x*-x+2=0
53 x*+27=0
54 2x*+3x+7=0
55 8x*-1=0
56 2x>—-x+4=0
57 x°*-64=0
5.8 x°+64=0
59 x®-1=0
510 16x*-81=0

6. Peminth uppanmoHanbHble ypaBHEHHUS.

6.1 y3—xvx?—3=4+5
6.2 43x°-2-2=x
63 y2x—-1-+x-20=2

6.4 2x+3++/3x+3=1

6.5 /6-2x++/4x-3=3
66 Yx—2+1=0

6.7 2x+24x =2

6.8 24/3—x +/2x =4

69 x++x2-13x+31=5
6.10 \3++/5—x =+/x

21

5.11

5.12

5.13

5.14

5.15

5.16

5.17

5.18

5.19

5.20

6.11

6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

t=1

xP+x?+4x+4=0
xP—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+ 4/3x+1 =100

V3++/x —/9-5Jx =0

Jx+3+4/2-x=7
240x=1+4++/x+1=1

V3x+1-2x-1=2

J5x—6—+/x—-2=2

V2x+3+

=6

5
AJ2x+3

\/5—x+\/3x+l:2\/x+3

Va4x+5 - 5 _ x+3

4x+5



6.20 2vx+1- L 2x -2 6.24 \/X+1_\/X_1_§
2

vx+1 x-1 Vx+1
6.21 Yx*+7=x+1 6.25 /X +/Xx—~+1-x =1
6.22 \x+1-1=+/x—+/x+8 6.26 Y 3y _2
6.23 \/xz—\/2x2+3x—2=x—1 x—1

Hepasencmea | cmenenu.

1. Pemnts HepaBeHCTBa:

1.1 (5x—3) — (4x +11) >17 —2(8 — 2x) 116 |[4x-2/>5
1.2 (5x% —6x—67)— (5x> —10-81) > 2 117 [3x-7|<5
1.3 (7x—6) - (4x —18)x > 26 — (3— 2x)* 118 [4-3q>3
14278 5,223 1.19 [3x-7|<4
— _ >
155, Tx-1 2x-5_ 7 120 |2x+5>3
5 10
1.6 (x+4)(x—4)+13x > (x-5)* +15x -1 1091 21,
1.7 3x 15— (x + 2)(x - 2) > —(x —1)? 2+3x
3x-1
2x+5 Al 3x-1 q11 1.22 <2
1.811- 3=- +1=
V2T Tt S+2x
5-2x
1.9 5+(x—%)(x+%) S (2-x)° L3 5122
4x -3
1.10 (2x+3)? —"T_lz(zx+1)(2x-1) 1.24 7oy o3
4+x 5+3x
1.11 (4—x)(4+x)—5_x<—(x+1)2 125 2x—3<3—2x
3x+7 x-4
_ 1.26
1.12 25(x—%j(x+%j+3x—l>(5)6—2)2+M x—2 g 2—x
, 4x-2 1.27 3 < Sx—2
1.13 4(x+1)% - > (2x +1)(2x —1) 3x-2 2(3x-2)
2x+4 3-2x
1.14 (2x—1)(2x+1)—7x_1>4x2+1 1.28 7 Bx  Bx—7

1.15 5—-2x|<3

Hepagencmea || cmenenu.

2. Peminth HepaBeHCTBA!
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21 2x°+7x-4<0
2.2 3x*-7x-6>0
23 —x?+7x-10<0
24 —2x*+x+3>0
25 —2x?2—-x+3<0
26 5x—2-3x*>0
2.7 3x+4-x2<0
28 —2+x-3x2>0
29 4x-12x>-3>0
2.10 x(x+5)<2(x* +2)
x—2 2x-3
x+2>4x—1

211

2
21zf_i@§£§>o

x—4

x2—2x+3
_— >

2.13 5
x“—4x+3

-3

3. Pemmuth cucteMbl HEPaBEHCTB:
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. PeruTh HEPaBEHCTBO METOJOM HHTCPBAJIOB:
2.3
41 2-x)(x+4)°x
x+1
B 2
49 x(x=D(x+3) <0
2—x
(2-x)(Bx—4)%x® S
x+1

<0

4.3 0

23

214 ¥710 1

x+1

2.15

5-7x
x+1
2(x+3)(x—3)<5x—6

x2 +4x+3
- - =

2.16
2.17

<X

2.18 0

x2+2x+8

219 3 2717
x—5

x-5
x+2

220 (3x-1)(4-x)(2x-3)*>0
x?+2x-3
—_—_>

2.21 5
x°—2x+8

0

(x-3)(x-5)B-x)° _,

2.22
(x—2)(5x—7)?

x? —£>0
3.5 4

—2x?+5x-3>0

3.6

3x? —4x+1>0
3x2-5x+2<0

x2—14x+45<0

3.7 4x?-11x+30>0
2x—-3>0

3x% —2x>3x+2

3.842x% —6<7x—x?

—ESxSZ,S
3

(4-x)@Ex-D(x+2)* _
x+1

4.4 0

(4+x2)(x—5)2x3
x+2

45 <0




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

4.7 0
2 & —24)(x5+1)“x20 x(x+3)
X+
2x —5)* (x - 4)(x +1)°
(4—x)4x3(x—1) 4.17 ( X ) (x > )(x+ ) <0
4.8 P~ >0 (x=1)(x* +4)
X+
2 2
p9 (2 +3)(x+3)° 415 OOHOCE-DT
x(x-2) ' x?—5x+6
2 2
25 7)? 419 BGx-D)x“(5-x) <
4.10 T>O (x+2)(3x—1)
x“=3x+
x}(2x-1)*(5+x?)
2 N3 4.20 >0
411 & ?5)(1’;( 232()5 %) 50 (3x +5)(x—2)
x—=1)(x
(x-3)%x3(2x+5)*
2,2 _ 4.21 <0
412 > EX:Z)S()(“XD 3 <o (x-1)(x+3)
X X—
B-x)(x+4)>3(x+))
_3.2: 4.22 >0
413 & (3) ’;)25 Y50 3(3x—4)
-
x*-81
g G-2°XG745) 4.23 2w
' GB+x)1-x)
4.15 (2x+5)2x5(x2+4)>0 x2—4x+4
2 3 4.24 T Lo = >0
(x+2) 2x“—-3x-5
416 (x2—4x+3)(x2+9)x2>0 495 1 N 2 S 3
(x+5)(3x+4) x+1 x+3 x+2
4.26 6 3 ! <0

x—l_x+1_x+2

24



Pa3nen 6. DiieMeHTHI KOMOMHATOPUKH, TEOPHH BEPOATHOCTE 1 MaTeMaTH4YeCKOil
CTATHCTHKH

Tema 6.1.91eMeHTbI KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEH U MaTeMATHYECKOM

CTATHCTHKH. (6 9acoB)

1. B marazuHe ONTHUKH IPU TOKYTKe (poToanmapaTa B KauecTBe MOJIapKa K HEMY JTAPUTCS YEXOJI,
KOTOPBIN clTydaifHbIM 00pa3oM BBIOMpaETCs U3 SAIMKA. B sAIIMKe HaXOAATCS YeXJIbl Pa3HOTO
1BeTa: 5 - 4epHbIX, 7 — OexKeBBIX, 8 KpacHbIX. HalimuTe BepoATHOCTH TOTO, YTO
IIOKYTIaTeIbHUIIA BBIHET U3 3TOTO SIIMKA YE€X0JI He UEPHOI'O IBETA.

2. Ha mxonpHOM KOHIIEpTE OT 1 «A» BBICTYNAIOT CEMb THOMOB U benocHeXka — IOI0T MECHI0;
oT 1 «b» BeICTynalOT Tpu MeABENs — TaHLYIOT; OT 1 «B» BbIcTynaeT bypaTuHo co cTUXOM.
Jlen Mopo3 monmpocHiT KaX/JI0TO BBICTYIAIOIIET0 OPOCHTD B €r0 BApEKKY OYKBY CBOETO
kiacca. [lepBast BeITAHYTas OyKBa ONpPEIETHUT, KaKOH Ki1acc OyJeT OTKPhIBaTh KOHIIEPT.
HaiinuTe BeposITHOCTH TOTO, YTO MIEPBBIMU OYIyT BBICTYNATh MeaBeau. (OTBET OKPYIIIUTE /10
COTBIX).

3. Enounas rupasHaa coctouT u3 60-Tu JaMnodex pa3Horo nsera: 25 xenTsix, 10 3eneHsix, 5
KpacHBIX, OCTaJIbHbIE - cuHue. Kakas naMiiouka neperopaer ¢ 0AMHaKoBOM yacTotoi. [
UX CMEHBI HEOOXOMMO 3aKyINUTh 3anacHble. Haiiiute BepoATHOCTB TOTO, YTO B KAKOW-TO
MOMEHT BPEMEHH TIEPETOPHUT CHHss Tamiiouka. (OTBET OKPYIIUTE 10 COTHIX).

4. B 6apabane norepeu mapsl ¢ Homepamu oT 1 10 20. KakoBa BEpOsITHOCTb TOTO, 4TO HOMEP
MIEPBOTO BBHITAILIEHHOTO IIapa OYAUT AENUTHCS Ha 67

5. Kpymnbe BbITackuBaeT Hayraj u3 36-Tu KapTOYHON KOJIOABI 6 KapT MMKOBOMH MacTH MOAPAI U
KJIaJIeT UX Ha cToj. KakoBa BEpOsITHOCTB, UTO ceibMasi BhITAIlEHHAs! UM KapTa Oyer
O0yonoBoii mactu? (Kosoaa urpajibHbIX KapT COAEPKUT M0 9 KapT KaKJIO0U U3 YeThIpeX
MacTen).

6. B ypue naxonutcs 5 mapoB: 2 6enbix u 3 yepHbiX. Hayrazn BeitackuBarot 2 miapa. Kakosa
BEPOSATHOCTH TOTO, YTO BBITAILIEHHBIE APl OYAYT OJJHOTO IIBeTa?

7. Ilepex HavaoM MEpBOTO Typa COPEBHOBAHUHN MO 04 IMUHTOHY YYaCTHUKOB COPEBHOBAaHUI
pa30MBaIOT HA UTPOBBIE TAPhI CIyYaiHBIM 00pa3oM (1o Kpeduro). Becero B copeBHOBaHUSX
ydacTBYeT 36 CIOPTCMEHOB, CPEAH KOTOPHIX 8 YUaCTHUKOB U3 YKpauHbl, B TOM YHCIIE
Hukoumnaii Konoaenko. Haitnure BeposiTHOCTB TOro, uTO B iepBoM Type Hukouaii Kosogenko
OyzeT urpatb Co CBOUM COOTEYECTBEHHUKOM.

8. Hayunast koH(epeHI1sl TPOBOAUTCS B TEUCHHE 3 THEH U BKIIOYAeT 75 AOKIaa0B. B mepBsiii
JIEHb 3aIUIAHUPOBaHO 27 AO0KJIAJ0B, OCTAIbHBIE PACIIPENEIEHBI IOPOBHY MEXAY BTOPHIM U
TpeTbuM aHAMU. [lopsanok qoknanoB onpenensercs xpedrueM. KakoBa BeposATHOCTB, YTO
noknan npogeccopa Il cocroutcs B TpeTHii eHb KOHPEepeHIUN?

9. B xapmane y Iletu 6bu10 3 MoHeTHI 110 1 py6utto 1 2 MoHeTs! 1o 2 py6is. [lets, He T,
MIEPEIOKHIT KaKUe-TO 2 MOHETHI B Ipyroi kapman. Halijure BeposiTHOCTb TOTO, 4TO 00€
IBYXpYyOJIeBbIE MOHETHI JISKAT B OJJHOM KapMaHe.
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9.

10. ITouTn ogHOBpEMEHHO 5 YenoBek, B ToM uucie [leTs, 3akazanu no tenedoHy muIlry, Bce
pa3HbIX BUJ0B. Oneparop nepenyran 3 u 4 3akas3sl. C kakol BepOSITHOCTBIO IleTe mpusesyt
ero nuuiy?

11. B maccaxupckom noeszae 9 BaronoB. CKOJIBKUMH cIOCOOaMHU MO>KHO paccaiuThb B moesje 4
YeJIoBeKa, IPU yCIOBUH, YTO BCE OHM JIOJDKHBI €XaTh B PA3IMUHBIX BaroHax?

12. Jlns yyacTust B KOMaHae TpeHep otoupaet 5 ManbuukoB u3 10. CkonbkuMHU crioco0amu OH
MOKeT c(popMUPOBATH KOMAH/Ty, €CIIU 2 OTIPE/IeNIEHHBIX MaJIbunKa JOJKHBI BOUTH B
KOMaH[y?

13. Iopsaok BeICTYIUICHUSI 7 YYaCTHUKOB KOHKYpca ornpenensercs xpeduem. CKoIbKO
Pa3NIUYHBIX BAPHAHTOB KEPEObEBKH MTPH 3TOM BO3MOXKHO?

14. B smuke 5 anenbcuHOB U 4 si6noka. Haynauy Beibupatorcs 3 ¢ppykra. KakoBa BeposSTHOCTb,
4TO BCE TPU (HPyKTa — aneabCUHbI?

KonTpoabHas padora. YpaBHeHus U HepaBeHcTBa. KomOuHaTOpHbIe 3a1aun. BeposSsTHOCTD

COOBITHSL.

Paszpnen 7. IlpsiMble M VIOCKOCTH B IPOCTPAHCTBE
Tema 7.1. IlapaniiejbHOCTh H NEPNEHAUKYISAPHOCTH NPAMBIX H IJIOCKOCTEN B
npoctpancTBe. (10 yacoB)

Ilpsimasi 1uHMA ¥ €€ YpPaBHEHUSA

. IIpoBeputs, mpunapiexar i touku A (3;14); B(4;13); C(-3;0) D(0;7) npsimoit 7X -

3y+21=0

[Ipsmas, mapamiensHas ocu OX, MpoxXoauT depe3 Touky (-2;2) CocTaBUTh ypaBHEHHE
9TOM MPSIMOM.

CocraBuUTh ypaBHEHHE MPSMOH, poxo el uepe3 Touky M(3;-5) u neprneHauKysipHOT
BekTopy N = (4;2)

CocraBuUTh ypaBHEHHUE MPSIMO#, TPOXOISIICH Yepe3 Hayauo KOOpaJuHaT U TouKy A(2;-3)
CocTtaBuTh ypaBHEHHE MPSIMOM, MPOXOSIIEH Yyepe3 Hayaio KOOpIUHAT U oOpa3yromieil ¢

TIOJIOXKUTELHBIM HarpasienusimM ocu yroit: a) 0°; 6) 30° ; B) 135°

. Haiitu yrou, o0pazyeMslii ¢ HOJOKHUTEIHHBIM HampaBieHueM ocu OX mpsMoii:

a)y=X ; 6)y=\/§x ; B)Y=-2X

. Beruncnute ymHy otpeska npsmoit 3X + 4y - 24 = 0, 3akiI0YEHHOTO MEXKIY OCSIMH

KOOPJAMHAT.

Cropona kBajipaTa paBHa 442, onHa u3 ero BEPILIHH COBIAJAET C HAYAJIOM KOOPAMHAT, a
IMaroHaNb JIOKUT Ha mosioxkutenbHoW monyocu QY. CocraBbTe ypaBHEHHUS CTOPOH
KBaJipara.

[TpeobpasyiiTe ypaBHEHUS CISIYIOIUX MPSIMbIX K YPABHEHHUSIM B OTpE3Kax Ha OCsX:
a)X+y-3=0.6)2x+3y+1=0 B)2x+3y-6=0

10. CocraBuTh MapaMeTpUUECKOE YpaBHEHUE MPSIMOM, Tpoxosiied yepe3 Touky M(4;-7)

napauienbHo Bektopy a = (6, 2)

11. JTanubr Toukn M1(10;-5) u M2(20,25) CocraBbTe ypaBHEHHE TPSAMOIL, KOTOpasi IPOXOIUT

yepe3 Touky M1 nepnenaukynsipao MiM2

12. CoctaBbTe ypaBHEHHUE MPSAMOIA, poxosinei yepe3 Touku A(6;7) u B(-2;3)
13. Bepmmuast cABC A(3;1); B(555); C(5;-5). CocraBbTe ypaBHEHHE MPSIMOIi,

npoxozsieil yepes BepuinHy C neprnenauxyminspHo AB.

14. Touku A(-6;1); B(3;6); C(6;-5) - Bepmumubl TpeyrojgpHuKa. CocTaBbTe

IIapaMeTPUUECKHE YPaBHEHHUS €0 CTOPOH.

15. Beruucnure yriiel HaKIoHa K ocu OX Ut IpsAMBIX: ) Y = X; 0) Y=-X;B)Y=3X 1)y =-

2X



16. CocraBbTe YpaBHEHHE MPSIMOM, TPOXOAIIEH yepe3 TouKy (2; 6) u oOpasyrolieit ¢ 0ChIo
Ox yrom: a)arctg5 6)a=120°; B)a =45°

17. Haiinute yrioBbie KO3QUIMeHTs! npsambix: 4X - 2y +9 =0; 2) 5x + 2y +10 =0

18. HaiinuTe yron HakioHa mpsiMoit SX + 6y =15 k monoxuTenbHOMY HarpasieHuto ocu OX
U HayaJIbHYIO OPAMHATY.

19. HaiinuTe ocTphIii yroa Mexay npsMbIMU X + 3y -2 =0u 2y = X +5

20. YpaBHEHUSI CTOPOH TPEYroJIbHWKa HUMEIOT BHUI: Y = X; X + 2y + 3=0 u

y= 3 X+ 3 Halimure KOOpIMHATHI BEPLIUH TPEYrOJIbHUKA.

21. CocTtaBpTe ypaBHEHHME MpPSIMOM, MpOXoJsmiell uepe3 TOuky (-2; 3) M mapaienbHOM
npsmoit 2,5y =1,5x+ 3

22. JlokaxuTe, 4To mpsimble 7X -2y +14=0 u 2X+ 7y -20 = 0 nepneHIuKyIIpHBI.

23. Ypauenusi cropon  cABC umeror Bux: X -2y +8=0;, y=0; 2x-y-4=0
Halimure BHyTpeHHHE YIUIBI TPEYTOJIbHUKA.

24. Touku A(3;2); B(-2;1); C(1;-4) cnyxaT BepuIMHAMHU MapajuiesiorpaMMa, mpuaém A
u C - mpoTHBONOJIOXKHBIE BepIIMHbL. HaliuTte yeTBEpTyto Bepnny D

25. CocraBbTe ypaBHEGHHE MpSIMOi, mpoxojsmed dvepe3 Touky Mo(-2;-3) u
nepreHauKysapaoi Bektopy AB, eciiu A(-5;2); B(-1;4);

26. Beruucnure amuHy otpe3ka mpsimoit 4X +3y -36 = 0, 3aKII0YEHHOTO MEXKIY OCSIMHU
KOOp/AMHAT.

27. CocTaBbT€ YpaBHEHHUS CTOPOH TPEYroJjbHHUKA, BEPUIMHAMHU KOTOPOTO CIY)KAaT TOYKH
A(-3;-2); B(1;5); C(8;-4)

28. Tpeyrosbuuk 3aman BepuimHamu A(-3;4); B(-4;-3); C(8;1) CocraBbTe ypaBHCHUS:
meaunanbl AD; BeicoTel BK

29. JlaHbl ypaBHEHUS CTOPOH TpeyrojbHuka: X + 3y -3 =0, 3x-11ly-29=0u3x-y+11
= 0 HaiiTu BepIIMHBI 3TOT0 TPEYroJIbHUKA U OJIUH U3 €0 YIJIOB.

30. CocraBbTe ypaBHEHHE TPSMOM, MEPIECHIUKYIIPHO BeKTOpy N = (4; -3) u mpoxousieit
yepe3 TOUKY HepeceyeHus npsmMbix X + 11y -27=0u 6X - 7y -16 =0

31. Haiitu ocTpblii yro Mexy npsaMbIMu 5X - 12y - 16 =0u 3X + 4y -12 =0

32. lan Ttpeyronpauk c BepmmHamu A(-6;-1); B(4;6); C(2;1) Haiitu BHyTpeHHUE YIIIbI
TPEYrOJIbHUKA.

33. Tpeyrosbuuk 3aman BepmmHamu A(2;-1); B(-7;3); C(-1;-5) CocraBuTh ypaBHEHHE
ouccextpucsl yria C

34. HaiiTu BHyTpEeHHHUE YIJIbl TPEYTOJIbHUKA, €CIIM €r0 CTOPOHBI 3a/1aHbl YPAaBHEHUSMU: 7X
+4y+9=0, Xx-8y+27=0wu2x-y-6=0

35. lan Ttpeyrosnbauk ¢ BepmuHamu A(6;8); B(2;-4); C(-6;4). Haitmute yrom mexmy
ctopoHoit AB u mennaHnoii, mpoBea€HHON 13 BepIINHBI A.

36. CocTaBpTe YypaBHEHHE NpAMOH, mHpoxonsimieid uepe3 Touky M(-3;-1) mapamienbHoO
npsmoit AB, eciiu A(-2;6); B(3;-1);

37. CocTaBbTe ypaBHEHHUE MPSIMOM, IPOXOIAIICH Yepe3 TOUKY IMepecedeHus NpsAMbIX X + Y

-4=0u X-Yy=0 napamiensHo npsmoit X-4y+4=0

38. [Ipsimas nmpoxoaut yepe3 Touku (-4;1) u (2;-5). Uepes Touky e€ nepeceuenus ¢ ocbio Oy
NEPIEHANKYIISIPHO JTaHHOM MpoxoAuT napyras mnpsimas. CocTaBbTe ypaBHEHHE STHX
IPSMBIX.

39. CocTaBbTe ypaBHEHHE MPSAMOMA, MPOXOAAIICH Yepe3 TOUKY IepecedeHus MpsMbIX X + 2y
+

+4=0 u3X-y-9=0 nepneHauKyasipHo npsmoi X +y -7 =0

40. TIpsimast mpoXoAUT uepe3 cepeauHy orpe3ka AB mepnenaukynspHo emy. CocraBbTe
ypaBHeHHE 3TOH npsamoit, eciu A(-2;1); B(4;4);

41. CocTtaBpTe ypaBHEHMs BBICOT TPEYroJIbHHMKA, BEPLIMHAMHM KOTOPOIO CIy)XXaT TOYKHU (-
4;2); (6;5); (1;-4)
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42. CocTaBbTe YpaBHEHHs BBICOT TPEYroJbHHKA 10 YPaBHEHHUSM €ro CTopoH 11X + 2y -

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

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

Haiitu ypaBHEHUS ero MeuaH.

44, CoctaBpTe YpaBHEHHME IMPSAMBIX, NPOXOJAIIMX YEPE3 BEPIIMHBI TPEYrOJbHUKA,

napajuieJIbHO MMPOTUBOJISKAIIUM MX cTopoHaM, eciiu A(6;2); B(-1;-5); C(1;4)

45. CocTaBbTe ypaBHEHHUE MPSIMOM, MPOXOAAIIeH uepe3 Touky (8;5) u oOpa3yroiel ¢ 0Cbio

Ox yrom, B 1Ba pa3a OoJbInii yria, oopazyemoro ¢ ocbto OX mpsimoit X - 4y + 4 =0

46. Haiingure ypaBHEHHs HMEpHEHIUKYIIPOB K mpsiMoil SX - 4y -20 = 0, BocCTaBJIEHHBIX B

TOYKax MEpeCCUCHUA e€ c ocaIMu KOOpAuHAT.

47. Jlanbl ypaBHEHHs IBYX CTOpOH pomba 3X - 2y -19 = 0 u 9X + 2y -17 = 0 u ypaBHeHue

OJIHOW W3 ero amaroHaneit 3X - 2y - 19 = 0. Haiigure ypaBHeHHs OBYX APYTHMX CTOPOH
pomOa 1 BTOPOH €ro JuaroHaju.

48. Jlanbl ypaBHEHHS JIBYX CTOPOH mapasienorpaMmma 3X -2y +12=0ux-3y+11=0u

TOYKa nepeceueHust ero auaroHanen (2;2) CocrtaBpTe ypaBHEHHUS JBYX JPYTHMX CTOPOH
napajieJorpaMMa U ero JuaroHaiei.

49. JIBe MpOTUBOIIOJIOKHBIC BEPIIMHBI KBajpaTa Haxoaatcs B Toukax ecnmu A(-1;1); C(5;3)

CocraBbpTe ypaBHEHHsI CTOPOH M IMaroHaJel KBajapara.

50. Bepmunsl Tpeyroiasuuka A(6;2); B(2;-4); C(-2;-7) Haiigute: 1yuHy MEIUaHbBI

AM; ypaBHenue memuanbl AM; ypaBHenue BbicoThl BK; ypaBuenue npsimoii CN
napajuienpHol cropoHe AB; yron A; momane TpeyroiabHuka ABC; mnepumerp
tpeyronbauka ABC; nentp tsoxectu O1; ypaBHeHue ouccektpucs AD.

ITAPAJUIEJIBHBIE TIPAMBIE U IINIOCKOCTU
1. Konuet orpeska juymHoi 50 cm oTcTosT oT mockoct Ha 30 u 44 cm. HaliTu mpoekiuio 3Toro
OTpe3Ka Ha IJI0CKOCTb.
2. Otpe3ok UIMHOM 15 cM mepecekaeT MIOCKOCTh, KOHIBI €0 OTCTOSIT OT IUIOCKOCTH Ha 3 U 6
cM. HaliTu mpoekuuio 3Toro oTpe3Ka Ha IJI0CKOCTb.
3. OTpe3ok mepeceKaeT MIOCKOCTb, KOHIbI €ro OTCTOAT OT Iulockocth Ha 3 u 12 cm. Haiitu
paccTOsSIHUE CEPEUHBI ATOIO OTPE3Ka J10 MIIOCKOCTH.
4. AB u CD — napajnenbHble OTPE3KH, JIeKalllUe B IBYX IE€pECEKaroIMXcs MIOCKocTaX; AE n
BF — nepnenmukynapel Ha nuHUIO nepecedeHus IIockocted. PaccrosHue AD = 5 oM. u
otpe3ok EF =4 cm. Haiitu paccrosinue mexay npsimsiMu AB u CD.
5. OcHoBanue Tpaneuun DA HaxoauTcs Ha IVIOCKOCTH O, a ocHoBaHue CB oTcTtouT OT Hee Ha
Scm. Halitu paccrosiHME OT IUIOCKOCTH O TOUYKM M IepecedeHus: TuaroHajled 3TOW Tpaleuuw,
eciu  DA:CB=7:3.
6. UYepes BepmuHy npsmoro yria AABC mpoBezeHa IUIOCKOCTh MApaJlIEIbHO THIIOTEHY3€ Ha
paccrosHun 1 1M. oT Hee. IIpoekuum KaTeToB Ha ATy IJIOCKOCTH PaBHBI 3 OM. U 5 M.
OnpenennuTts NPOEKIMIO TUIIOTEHY3bI HA 3TY INIOCKOCTb.
7. Man mapamnenenunen ABCDA1B1C1D:. IlocTpoiite ceuenus: nmapajienenumnea miocKOCThIO
(MKN), ecnmu touku M,N,K nexar Ha pebpax mapaienenurena U ACNAT UX B CICTYIOIIUX
OTHOIIEHMSIX:
1) |AM|=|AM]; [ AN[=[BINT; [CiK]|: | CK]| =3:1
2) |[AmM[=|DM]|; | DN|=[CN]; [ciK]:IBiK | =1:2
3) [B:M|:[BM| = 1:4; |AN[=| AN|; |CiK ]| =] CK]
4)|aM|=|MB.|; |AN] = |AN]; [DK]:|KC]| = 1:4
5y |ciM|:|MBy|=3:1; |AK|=|KD|; |AN]|: [NB] =1:3
6)|BiK|:|KCi|=2:1; |CiN| :INC| =2:1; |AM | =| AM |
8. IIpoekius MpsMOYroJIbHOIO TPEYroJbHUKA HA IIOCKOCTH O, IIPOBEACHHYIO YEPE3 BEPILIHUHY
IPSIMOTO yIJIa MapajUieIbHO THIIOTEHY3€, IPECTaBIseT COO0H TPEYroNbHUK, Y KOTOPOTO OJHH



u3 yriaoB paseH 120°, a cTOpOHBI 3TOTO yria paBHbl 3cM. U 24cM. OnpenenuTb pacCTOsSHUE OT
IJIOCKOCTH O 10 TUIIOTEHY3BI 3aJaHHOTO TPEYrOJIbHUKA.

9. B nmapamnenorpamme ABCD BepumuHbl A u D nexar Ha 1aHHOM IJIOCKOCTH, a JBE JIpYrue —
BHE 3TON miockocTu. M3BecTHO, uto AB = 15¢cMm, BC = 19¢Mm, a npoeknuu nuaroHasneil Ha 3Ty
miockocTh paBHbl 20 cM U 22 cMm. OnpenenuTs NMPOEKUUU CTOPOH NapajuleJorpaMMa Ha 3Ty
IIJIOCKOCTb.

10. Yepe3 oaHy wu3 CTOpOH poMOa TpOBEICHA IUIOCKOCTh Ha paccTOssHUU 4 CM OT
MIPOTHBOIIOJIOKHOU CTOPOHBL. [Ipoekiun nuaronaneir pom6a Ha 3Ty INIOCKOCTh PaBHBI 8 ¢cM U 12
cM. Haiitu mpoekium ctopoH pom0a Ha JaHHYIO TIOCKOCTb.

11. Jlanbl nBe mapajuienpHble MIockocTu. HakioHHas ynupaercs CBOMMH KOHIIAMH B 3TH
IJIOCKOCTH. Halijure MpoeKuuI0 HAKIOHHOW Ha 3TH IUIOCKOCTH, €CIIM PAaCCTOSTHUE MEXKIY
mrockoctamMu 30 cM , a JyIMHA HAKIIOHHOM 50 cM.

12. JIBa oTpe3Kka 3aK/IIOUEHBI MEXAY HapauieIbHbIMU IIOCKOCTAMU. CyMMa 3TUX OTpe3KoB 12
aM. Ilpoeknum OTpe3koB Ha IUIOCKOCTh paBHbl 1 am u 7 am. Haiitu paccrosiHMe Mexay
IJIOCKOCTSIMU.

13. OTpe3ku BYX NPSIMBIX, 3aKIFOYEHHBIX MEXAY ABYMs TApaJJIEIbHBIMU TUIOCKOCTSIMH, PaBHBI
Slemu 53 cM, a UX OPOEKUMH Ha OAHY U3 ITHX IUIOCKOCTEM OTHOCATCS, Kak 6:7. Onpenenutsb
paccTOsiHUE MEXy JaHHBIMU IIJIOCKOCTSAMHU.

14. Mexny nByms napajuleIbHBIMM IUIOCKOCTSIMM 3aKJIFOYEHBI NEPIEHIUKYISAP AIUHON 4 M U
HaKJIOHHas, paBHas 6 M. PaccTosHMS MEXIy MX KOHLIAMHU B KaXK10M IUIOCKOCTH PaBHBI IO 3 M.
Haiitu paccrosiHue Mexay cepeiMHaMU NEPIEHAUKYIIApa U HAKJIOHHOM.

15.11nockocti o U B mapamiensHbl. M3 Touek A u B mutockocTu oo mpoBeAeHBI K IUIOCKOCTH 3
HakioHHble: AC = 37 cm u BD = 125 cwm. Ilpoekunsa HaxioHHOW AC Ha OJHY U3 INIOCKOCTEN
paBHa 12 cm. Yemy paBHa nmpoekuust HakJIoHHON BD?

16. Yepe3 cepeanHbl CMEXHBIX CTOPOH HIDKHETO OCHOBAaHHS Ky0a M HPOTHBOIOJIOKHYIO
BEPIIMHY MPOBEAEHO ceueHue. Haiinure miomaas cedeHus, eciii CTopoHa Ky0da paBHa 4 M.

17. lana npaBuiabpHas LIECTUYTOJIbHAS IPU3Ma, BbICOTA KOTOPOW 26 1M, a CTOPOHA OCHOBAHUSA 6
aMm. Haiinure miiomans cedeHus, NPOBEIEHHOIO YEpe3 JIBE IMPOTHUBOIIOJIOKHBIE  CTOPOHBI
HUKHETO Y BEPXHETO OCHOBAHHUS ITPU3MBI.

[EPITIEHJIUKYJIAPHOCTH TIPSIMBIX U IIJIOCKOCTEN. IBYT'PAHHBIE VIJIBL
1. Y3 Toukn M nox yrinom B 30° mpoBeZieHa K HEKOTOPOH IJIOCKOCTU HaKJIOHHAsI, paBHas 8§ AM.
Onpenennuts paccTossHUE OT TOUKU M 10 IJIOCKOCTH.
2. HaxnoHHas npoBesieHa nox yriaoMm B 45° k mimockoctu P u pasna 0.8 nM. Haiitu npoekuuto
9TOM HAKJIOHHOMU Ha IIJIOCKOCTH P.
3. U3 Bepmunbl B npsimoyronsanka ABCD co croponamu AB, paBHo# 6 iM. 1 AD, paBHoii 10
1M, BOCCTAHOBJIEH K IUIOCKOCTH HpPSIMOYrojibHUKAa mnepneHaukyinssp BF, paBuwiii 8 am.
Onpenenuth paccTosiHUE TOYKU F OT BEpIIMHBI IPSMOYTOJIbHUKA.
4. Tlpsimast TUHMS, Tepecekas ABe MapauleibHbIE TUIOCKOCTH, oOpa3dyeT ¢ HuMH yroia 30°.
Paccrostnne Mmexay mnockoctsaMu paBHO 20 nM. Onpenenuts OTpe30K MPSMOi, 3aKII0YEHHbBIN
MEXAY 3TUMHU MJIOCKOCTSIMU.
5. U3 To4KH, OTCTOSIIIEN OT IJIOCKOCTH OL HA PACCTOSIHUU 9 1M, IPOBEJIEHBl TP HAKIOHHBIE MO
yriaamu 30°, 45°,60° x mmockocTH o.. OnpenenuTs JUIMHY KaX/10H HaKIIOHHOM.

6. Tpu npsimeie OA, OB, OC, BbIxoasIMe U3 OJHON TOYKH, 00OPa3ylOT APYT C APYTrOM YIIIBIL:
AOB = 104°, BOC = 72°, COA= 125°. B o1HOM WM pa3HBIX IJIOCKOCTAX JIEKAT Ha3BAaHHBIE
npsimele?

7. VI3 ToukwM, JNexKalieil BHE MI0CKOCTH, IPOBEIEHBI K 3TOM IJIOCKOCTH HAKJIOHHAdA, paBHas 4 M
U neprneHukysap 32 cMm. Halitu npoekiuio nepneHuKyispa Ha HaKJIOHHYIO.

8. Karetsl npsimoyroapsHoro tpeyrojasHuka ABC pasusl 60 1 80 cMm. 13 BepiinHbl IpsMOro yria
K INIOCKOCTH ATOTO TPEYroJibHUKA BOccTaBiieH nepneHaukyasap CD qmuno#t 36 cMm. Onpenenutsb
paccrosiHue oT Touku D no runorenysst AB.



9. Uepes BepumHy C mnpsmoyroapHoro TtpeyroiapHuka ABC mnpoxomur otpe3ok CD,
MEPIEHIUKYIIAPHBIA K IIJIOCKOCTH TPEyrojbHuKa U paBHbI 7 c¢cM. Touka D paBHOynaneHa or
KOHLIOB FUNOTEHY3bI, pudeM DA = DB = 11 cm. OnpeaenuTs AIUHY THIIOTEHY3BI.

10. Karers! npsmoyronbsHoro TtpeyronbHuka 18 u 32 cm. U3 touku K, gensmeil runorenysy
1omnojaM, K IUIOCKOCTH TpeyrojbHHKa BoccTaBiieH nepneHaukyinsp KM = 12 cm. Haiitu
paccTosiHAE OT TOUYKM M 10 KaXJ0ro Karera.

11. KareTsl npsiMmoyroisHoro tpeyroiabHuka pasHsl 30 u 40 cM. M3 BepmuHbl OpsIMOTO yria K
IIJIOCKOCTH TPEYrOJIbBHUKA BOCCTABJIICH NEPIICHAUKYISAP, paBHbIM 7 cM. Halitu paccrosiHue ot
KOHLIOB IEPIEHAUKYISPA O TUIOTEHY3BI.

12. VI3 TOYKH, OTCTOSLIEN OT IUIOCKOCTH HA PACCTOSHUM C, MPOBEACHBI BE HAKIOHHBIE MOJ
yraoMm 30° k miockocTd. ONpenennTh pacCTOSIHUE MEXAY KOHIIAMM HAKJIOHHBIX, €CIU YToJ
MEXAY UX IpOeKUMsIMH paBeH 120°.

13. JIBa oTpe3ka, cymMmma KOTOPBIX paBHa N, YIUPAIOTCSI CBOMMU KOHIAMH B JIBE€ NapauIeIbHBIE
TUIOCKOCTH, TMPOEKIMU MX paBHbI ¢ 1 . OnpeaenuTs IMHBI OTPE3KOB.

14. B paBHOOeipeHHBINH TpeyroyibHUK ¢ ocHoBaHMEM AC = 6 M u 00KOBOIi cTropoHOoil AB =5 ™
BIIMCAaH KpPYT, U3 LIEHTpa KOTOPOTO K €ro IUIOCKOCTU MPOBEAEH NEPIEHIAUKYISAP, PABHBIA 2 M.
HaiiTu paccTosiHMe OT BEpXHETO KOHIIA NEPIIEHUKYJIISPA IO CTOPOH TPEYroJIbHUKA.

15. U3 BepmmnHbl A TpeyronbHuka ABC mnpoBeaeHa BHe ero miaockoctd npsmas AD,
oOpasytomas co cropoHaMmu AB u AC ocrtpeie yruel. Ha kakue uwactu penut cropony BC
npoekuus npsiMoii AD Ha nmiockocTh TpeyroibHuka, ecinu AB =51 cm, AC =34 cm u BC =30
cm?

16. Karers! npsmoyronsHoro tpeyronbHuka ABC paBubl 12 u 16 qm. U3 BepiimHbl npsiMoro
yriaa C BoccraBieH mnepneHaukyiassp CM = 28 nM k miockoctu TtpeyroyibHuka ABC. Hailitu
paccTosiHUE OT TOUYKH M 70 TMIIOTEHY3bI.

17. Croponsl Tpeyronbauka 15, 37 u 44 cm. W3 BepmuHbl OOJBIIOTO yIila BOCCTABIEH K €ro
IUIOCKOCTU TEPIEHAUKYIAp, paBHbld 16 cm. Haiftu paccrosiHue OoT ero KOHLIOB 0 OO0JIbLICH
CTOPOHBI TPEYrOJIbHUKA.

18. duaronamu pom6a 60 u 80 cMm. U3 ToukM mepeceueHHs AUaroHanel K IUNIOCKOCTH pomMba
BOCCTaBJIEH NEPINEHIUKYIAp AnuHON 45 cMm. Halitm paccrosiHHE OT €ro KOHLIOB JI0 CTOpPOH
pomoba.

19. I3 Touku, OTCTOSAIIEH OT IUIOCKOCTH HA PACCTOSIHUM d, MPOBEACHBI JBE HAKIOHHBIE O]
yriaoM 45° K IUIOCKOCTH, a UX MPOEKLUUH COCTaBISIOT MEXIy coboi yron 120°. Berumcnure
paccTOsIHUE MEXy KOHLIAaMH HaKJIOHHBIX.

20. 13 cepeuHBl TUIIOTEHY3bI IPSIMOYTOJIBHOIO TPEYrOJIbHUKA, KaTEThl KoToporo 6.8 cM u 20.2
CM, BOCCTAaBJIEH NEPIIEHIUKYJISAP K JIOCKOCTU TPEYrojbHuKa JUIMHOM 4.5 cm. Haiitu paccrosHue
OT BEpXHEH TOUYKHU NEPIEHIUKYISIpA 10 KaTETOB.

21. Croponsl Tpeyroapauka 16.4 cm; 11.2 cm u 5.3 cm. 3 BepmnHbl 0OJIBIIETO yriia MPOBEICH
NEPIEHIUKYIAP K IUIOCKOCTU TPEyroJibHUKa AnuHOM 9.7 cm. HaliTm paccrosiHue oT BepxHen
TOYKHM MEPIIEHANKYIISpA 10 MPOTHUBOIIOJIOKHOM CTOPOHBI M YroJl, 00pa30BaHHBIN 3TOM MPSAMOM C
IIJIOCKOCTBIO TPEYTOJIbHUKA.

22. VI3 BepIIMHBI CPENHErO yIJIa TPEYroJbHUKA, CTOPOHBI KOTOporo 8.2 cm, 15.4 cm u 19.5 cm
MPOBECH MEPHNEHIUKYISIP K MIIOCKOCTH TpeyrojibHUKa JuinHoi 16.4 cMm. Halitu paccrosiHue oT
KOHLIOB IEPIEHANKYISIPa 0 MPOTHUBOJIEKAIIEH CTOPOHBI

23. Croponsl TpeyroibHuka 9.2 cm; 10.8 cm u 11.7 cm. M3 BepuinHbl MEHBIIETO Yria
TPEYroJIbHUKA MPOBEACH MEPHNEHANKYISAP K IJIOCKOCTH TpeyrosibHUKa anuHou 4.3 cm. Haiitu
paccTossHHE OT BEpXHEH TOYKM NEPIEHIUKyJspa 10 NPOTUBOJEXKALIEH CTOPOHBI U Yroi,
00pa30BaHHbBI 3TOH MPSIMOH € TNIOCKOCTBIO TPEYT OJIBHUKA.

24. JIsyrpanHslil yroa paseH 60°. Touka, B3ATast BHYTpU HETO, yJaJleHa OT Ka)KJ10i U3 IrpaHeil Ha
6 cM. HaliTu paccrositHue MeXIy OCHOBAaHMSMM INEPHEHAUKYISPOB, OMYILEHHBIMU M3 JaHHON
TOYKH Ha KayKIyIO IPaHb.



25. B ogHOM rpaHu JBYIpaHHOIO yIJla MpoBeAeHA npsamas noj yriaoMm 30° k gpyroi rpaHu U o
yriaom 45° k pebpy. Jlokaszare, 4TO ABYTpaHHBIN yrou paBeH 45°.

26. Konus! otpe3ka AB nexar Ha rpaHsx AByrpaHHOro yria, pasHoro 60°. U3 touek A u B
omymeHs! nepneHaukyssipel AC u BD Ha pebpo nByrpannoro yria. Haittu AC, ecniu CD = 24
cMm, BD =8 cm, AB =25 cm.

27. U3 Touku K, nexareld BHyTpU JBYIpaHHOTO yriia, omylleH nepneHaukyiasip KM Ha pedpo
atoro yria. Paccrosinue ot Touku K 10 01HOM 13 rpaHel paBHO MPOEKUMH nepneHaukynspa KM
Ha 9Ty rpanb. Otpezok KM B 1Ba pa3a Ooiblle, YyeM €ro MpOEKIUS Ha BTOPYIO TpaHb.
OnpenennuTs BETUYUHY IBYTPAHHOTO YIJa.

28. Haiitu paccrossHue oT BepmiMHbl A TpeyrojgpHuka ABC k miockocTu, Npoxonsuieil yepes
cropony BC non yrinom 30° k miiockoctu tpeyrosnbHuka, eciu AB, AC u BC cooTBeTcTBEHHO
paBHbl 13 cM, 37 cM, 1 30 cMm.

29. Haiitu paccrostnue ot BepumnHbl K tpeyronsanka MKN 1o mockocTtu, mpoxoasuieit uepes
ctopony MN mon yrmom 45° x minockoctu TpeyroibHuka, ecii MN = 17 cm, NK=21 cMm u
MK=10 cm.

30. Konmpl orpeska AB nexaT Ha rpaHsx npsMoro asyrpaHHoro yria. M3 touek A u B
omymeHs! neprneHaukysipsl AC u BD Ha pebpo asyrpansnoro yria. Haiitu BD, ecnmu AB = 7
cMm, DC =3 cmu AC=2 cm.

31. Haiitu paccrosinue ot BepinHbl A TpeyroisHuka ABC 10 miockoctu, npoxoasiiel yepes
cropony BC non yrnmom 60° k maockocTu Tpeyrojbauka, eciiu AB =7 cm, AC =13 ecm, BC =10
CM.

32. Yepes ocHOBaHME paBHOOEAPEHHOTO TPEYroJIbHUKA MPOBEACHA MJIOCKOCTh MO yriioM B 45°

K TUIOCKOCTH TPEYrojbHUKa. PaccTosiHuE OT BEPIIMHBI TPEYTOJIbHUKA /10 IJIOCKOCTH PABHO S+/2
cM. OnpenenuTs NEPUMETP TPEYTOJIbHUKA, €CIIU €70 OCHOBAHUE PAaBHO 48 cM.
33. TpeyronbHuk ¢ ocHoBaHue 10 ¥ BbICOTOM 4 HAKJIOHEH K IJIOCKOCTH €ro MPOEKIHH O]

yriaoM B 60°. Haiitu miomaas NpoeKIuy TpeyrojJbHHUKA.

34. PoMG ¢ auaroHamsiMu 8 M /2 HAKIOHEH K IUIOCKOCTH ro IIPOEKLIMH NOJ YIriioM B 45°,
Haiitu ruomans npoekuuu pomoa.

35. JIBa paBHOOEAPEHHBIX TPEYTrOJIbHUKA UMEIOT 001I[ee OCHOBAaHUE, a IUIOCKOCTH X OTKJIOHEHBI
Ha 60°. O0mee ocHOBaHME paBHO 16 cM, OOKOBas CTOPOHA OJTHOTO TPEYroJbHUKa paBHa 17 cM, a
OOKOBBIE CTOPOHBI JPYroro B3aMMHO IEPHEHIUKYIApHBL. ONpeAeauTb PacCTOSHUE MEXITY
BEpIIMHAMHU TPEYTOJIbHUKOB.

36. Karetsl npsimoyrosibHoro tpeyrosubHuka 10.2 cm u 18.6 cM. Onpenenuts paccTosiHue OT
BEPIIMHBI IIPSIMOIO yrja [0 IUIOCKOCTH, KOTOpas MPOXOJIUT 4Yepe3 TUIIOTEHY3y M COCTaBIISET
yron 30° ¢ IJIOCKOCTBIO TPEYroJIbHUKA. BBIYMCINTE IIJIOLIaAb MPOEKIUU TPEYroJbHUKa Ha
IIJIOCKOCTb.

37. Han tpeyroasHuk ABC co croponamu AB = 9.2 cm; BC = 6.3 cm u AC = 5.8 cm. YUepes
ctopoHy AC IPOXOJUT INIOCKOCTh OL, COCTABJISIONIAsl C IUIOCKOCTBIO TPEYrosibHUKa yros 45°.
Haiitu paccrosgHre Mexay INIOCKOCTBIO Ol M BEPIIMHON B, M 1uiomanb IpoeKIuu TpeyrojabHUKa
HAa IUIOCKOCTb.

38. AB — mpsimast mepecedeHusi JABYX B3aMMHO IEPIECHIUKYISIPHBIX Mmiockocteid o u f; CD-
OTpEe30K B IUIOCKOCTH 0O, IPOBEACHHBIN mapamienbHo AB Ha paccrosHun 60 cm ot Hee; E —
TOYKa B IUNIOCKOCTH [3 Ha paccrosiHuu 91 cm ot AB. Haiitu paccrosiaue ot E o CD.

39. Konup! otpeska AB = 6.8 1M HaxomsTcs Ha ABYX I'PaHAX MPSAMOIO JABYIPAHHOIO yria U
oTcTosT OT ero pebpa Ha paccrosuun AC = 40cm u BD = 28 cm. Haiitu amuHy mpoekiuu
otpe3ka AB Ha peOpo IByrpaHHOTO yria.

40. Ha pebpe mpsiMmoro ABYrpaHHOTO yria aaH oTpe3ok AB = 8 cm. U3 ero KOHIIOB B rpaHsx
JBYTPAaHHOIO yIyla BOccTaBleHbl K oTpe3ky AB nmepnenaukymspst AC = 5 cm u BD = 3 cwm.

Haiitu paccrostaue CD.
MHOI'OI'PAHHBIE YT'JIbI
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1. MOXHO JIM COCTaBUTh TPEXI'PaHHBINA Yo ¢ TakuMHU Tutockumu yriamu 100°, 70° u 40°7
2. MOXHO JIi COCTaBHUTH BBIMYKJIBIA YETBIPEXTPaHHBIN YroJl U3 TakUX IJIOCKUX yrios 40°, 70°,
100° u 150°?
3. Kaxaplii minockuii yroy TpexrpaHHoro yria paseH 60°; Ha OJHOM U3 pedep OTIOXKEH OT
BEPIIMHBI OTPE30K M C KOHLA €ro ONYIIEH NEPIEeHIUKYJISAp Ha IPOTUBOIOJIOXKHYIO I'DaHb.
Jloka3aTp, UTO JUIMHBI IEPIEHAUKYIISIPA U ATOIO OTPE3KA OTHOCSTCS, KaKk J6:3.
4. Ilnockue yribpl TpexrpaHHoro yria pasHbl 45°, 45°u 60°. [/loka3aTh, 4TO ABYTpaHHBIA Yroi,
00pa30BaHHbBIH MIIOCKOCTSIMU TUIOCKUX YriIoB B 45°, paBeH 90°.
5. ¥V TpexrpaHHOTrO yria JiBa JBYIpaHHBIX yrila paBHBI MeXIy coOoil. /loka3arph, 4TO IUIOCKHE
YTJIbI, IPOTUBOJIEKAIINE STUM JIBYTPaHHBIM yIJIaM, TAK)KE PABHBI.
6. Bo3Mo)xeH M1 MHOTOTpaHHBIN yroJj, IUIOCKHe yribsl kotoporo pasHel 10°, 110°, 80°, 20° u
150°?
7. Bo3MOXeH 11 MHOTOT'PAaHHBIN YToJ1, IUIOCKHE YIiibl KoToporo paBHbl 40°, 50°, 60° u 120° ?
8. Y TpexrpaHHOro yria zpa IUIOCKHX yria no 60°, a Tpetuit — npsmoil. Jloka3aTb 4TO yroia
MEX]y TUIOCKOCTBIO IPSIMOTO YIJIa U IPOTHUBOJIEKALTUM pedpoM paBeH 45°.
9. Kaxaplil mIocKuii yroy TpexrpaHHoro yria paBeH 60°; Ha OJHOM U3 pedep OTIOXKEH OT
BEPIIMHBI OTPE30K, PABHBIN 3, U U3 KOHIIA €0 OINYILEH NMEPHEHIUKYIIp Ha IIPOTHUBOJIEKALIYIO
rpa#b. HaiiTu 1nuHy nepneHauKkyspa.
10. B TpexrpanHoM yriie ABa IUIOCKMX yria mo 60°, tperuit npsmoil. Haiitu yron mexny
IUTOCKOCTBIO MIPSIMOTO YIJIa ¥ IIPOTHUBOJICKALUM PeOpOM.
11. B TpexrpaHHOM yriie BCe IJIOCKHE YIibl IpsiMble. BHYTpH HEro JaHa TOYKa Ha pacCTOSIHUU
1 oM, 2 imM 1 2 am ot ero rpadeil. Haiftu paccTosiHue JaHHOM TOYKM OT BEPILIUHBI yIJia.
12. B TpexrpaHHOM yrie ABa IUIOCKHMX yria mo 45°, IBYrpaHHBIN yroJl MEKJIy HUMHU INPSAMOIL.
Haiitu TpeTuii niocKui yroi.

CMEIIAHHBIE 3AJTAY
1. B kybe ABCDA1B1C1D:1 npoBenute ceuenue uepes cepeaunsl pedep Ai1D1 u D1Ci u Bepmmny
A. BeraucnuTe miomajs 3TOro CeueHus:, eciiu pedpo Kyda paBHO a.
2. JIBa OoTpe3Ka 3aKJIFOUYEHBbl MEXAY NMapajule]bHbIMU IIOcKocTAMU. CymMMa 3THUX OTpe3KoB 12
M. IIpoekuny 3TuX OTpE3KOB Ha MJIOCKOCTU paBHbI 1 n 7 am. Haiitu paccTossHME MEXIy d3TUMU
IJIOCKOCTSIMU.
3. Uepes rumnoTeHys3y NpsMOYroJIbHOTO TPEYroJIbHUKa MPOBEJEHA INIOCKOCTh noj yriom 30° k
IJIOCKOCTH TpeyroJibHUKa. ONpenenuTb pacCTOSHNUE OT BEPUIMHBI IPSIMOIO yIjla TPEYroJbHUKA
710 MIJIOCKOCTH, €CIIU KaTEeThl TPEYroJIbHUKA 3 U 4 M.
4. U3 ToukM, nexaled BHE IUIOCKOCTH, MPOBEAEHBI K 3TOH JBE HAKJIOHHBIE, PAa3HOCTbH
KOTOphIX 4 cM. [Ipoekunn 3TUX HAKJIOHHBIX Ha IJIOCKOCTh 1 u 7 cMm. Halitu junHy kaxaou
HAaKJIOHHOM.
5. Karetsl npssMmoyrosibHoro tpeyrosibHuka ABC paBubl 30 u 40 cM. W3 BepiimHbl psMoro yria
C BoccTaBieH K IUIOCKOCTH TpeyrojibHHKa nepneHaukyinssp CM, paBubiii 10 cm; Touka M
coenuHeHa ¢ BepmmHaMu A u B. Onpenenuts mnomaas tpeyronbHuka AMB.
6. U3 muenTpa kpyra, miomags kotoporo 200,96 cM% BOCCTaBIE€H K €ro IIOCKOCTH
NEPIEeHIUKYIIAP, AIuHA KoToporo 12 cM. HaliTu paccTosiHME OT KOHIIA 3TOro MEpHEeHANKYIIsIpa
710 TOYEK OKPY>KHOCTH.
7. Uepe3 runoTeHy3y NpsMOYTOJbHOTO TPEYroidbHUKA MPOBEJIEHA IIOCKOCTh moj yriaom 30° k
IUIOCKOCTH TPEYyroJibHUKa. PaccTosiHMe OT BEpIIMHBI NPSAMOI0O Yrja A0 IUIOCKOCTH O1M.
Onpenennuts rUNOTEHY3Y, €CJIM OJUH U3 KaTeToB paBeH 20 am.
8. 13 Touku nepeceueHus IuaroHaiei KBajapaTra BOCCTABIIEH IEPIEHAUKYIAP K €ro MIOCKOCTH,
paBubiit 10 gm. [Tnomans kBafpara pasHa 1152 am?. HaiiTu paccTosiHMe OT BEPXHEro KOHIA
NEPIEHIUKYJIIpa 10 BEPIINHBI KBajapaTa.
9. Orpe3ok AnuMHOW B 2 1M IEpeceKaeT IUIOCKOCTb. PaccTosHMS OT KOHIIOB OTpEe3Ka J0
mockocT paBHbl 0.4 1 0.6 qM. OnpenenuTs yroia Mex1y OTPE3KOM U MIIOCKOCTHIO.
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10. MeHblllee OCHOBaHME TpAIEIHMH JIEKUT B IJIOCKOCTH O, KOTOpas OTCTOUT OT OOJBIIETO
OCHOBaHUs Tpanenuu Ha pacctosiHuM 10 cM; ocHOBaHMS Tpamneuuu oTHocsaTes Kak 3:5. Haiinure
paccTOsIHUE TOUKHU [IEPECEUEHMS] IMarOHaje Tpaneluy OT MIOCKOCTH OL.

11. Yepes cropony pomba mpoBeieHa MIOCKOCTh, 00Opa3yomas ¢ IMaroHaasIiMu yIiibl oL U 20
Bbraucnute octpslii yros pomoa.

12. B TpexrpaHHOM yrJle /1Ba IUNIOCKUX yTia paBHBI 45°, a TpeTUi MIOCKUM yros coaepxut 60°.
BeIluncauTe AByrpaHHBIN yroJl, IPOTUBOJIEKAIINN INIOCKOMY YIILY.

13. Ha mnuiockocTH JaH MNpsAMOYTOJbHBIM TPEYroNbHHMK, TI'MIOTEHy3a KoToporo 12 cm. B
IIPOCTPAHCTBE JlaHAa TOYKAa, YyJAJl€HHAas OT KaXXJI0M BepLIMHBI TpeyrojapHuka Ha 10 cm.
Beruncnure paccTossHAE JaHHON TOYKH OT IUIOCKOCTH.

14. JIBa paBHOOenpennbix TtpeyronbHuka ABC um ACD wumetor obmee ocHoBanue AC,
nsyrpanubsiii yron AC pasen 60°, a yromn, oOpa3zoBansblii ctopoHoit BC ¢ miockocteio ADC,
paBeH 45°. Cropona BC paBHa 6¢cM. Beruncnure mnomane tpeyronbHuka ABC.

15. OcnoBanne AC paBHOOenpeHHOTO TpeyrojabHuka ABC JeXuT B INIOCKOCTH 0., a BepiinHa B
yaajeHa OT IUI0CKOCTH o Ha 32 cM. Beruncnure minomans tpeyroasauka ABC, eciu AC = 18 cm
U IUIOCKOCTh TpeyrojibHuka ABC Hak/IOHEHa K IUIOCKOCTH oL IO yriioM 45°.

Tema 7.2. Koopaunarel n BeKTOpHI. (8 4acoB)
BexkTopbl Ha MJIOCKOCTH U B MPOCTPAHCTBeE.
I Mlawo: |4 =3[B[=5 (2;6)=50" Haiiru: a-5; |a—38 |22+
2. Haiitu mMonynb paBHojeicTBytomed R nByx cun F1 u F2, u yrier obGpaszyemblie
paBHoe#cTBYOMIEH ¢ citamu F1 u Fo,, ecu | F1 | =4H | F2 | = 6H, a (F1;F2) = 60°
3. Jaun terpasap ABCD. Haiigure cymmy Bektopos: BC + CD + DA ; 2) AD + DC +
CB

4. Nan mapamnenenunen ABCDA1B:1C1D;
Haiinute cymmy BekropoB: BC + CCy + C1B:1; 2) CB + BiA1 + AD + D1Cy

5. Jlamo: |4 =5; ‘[3‘ =7;(ab)=73" a) OnpesenuTh JUTMHBI BEKTOPOB:
@b |a-B;  |pa+sB |ab-2;  |2a-5h

6) OnpenenuTh CKaNApHBIC POU3BEICHHUS BEKTOPOB:
a(a+b); (a+b)(a-b); (2a-b)(a+2b); b(2b-a); (a+2b)(5a-Db)
B) OnpesenuTh yritbl MKy BeKTopaMu Mu N, eciim 1) m=au n = 2a + b;
2dm=a+bu n=b-a 3) n=b-am=3a+b
6. Bexropst AC = m u BD = n cinyxar auaronansmu napauienorpamma ABCD

Bripazure Bektopet AB; BC; CD; DA uepes mu n.

7. Jan npaBuieHbii mectuyroasHuk ABCDEF, O - ero uentp. OA = a; OB = b;

Beipasuts BexTopsl OC; OD; OE u OF
8. Man terpasap ABCD. [oxkaxure, uto AD + BC = BD + AC
9. Han mapamrenorpamm ABCD wu BHe ero mpousBoimbHas Touka O.

Joxkaxute, uto OA +OC = 0B + OD
10. ITycte M - cepenuna otpeska AB u O - mpou3BoJIbHAS TOYKA MPOCTPAHCTBA.

1 _ _
JlokakuTe, 9TO BBIMIOJIHAETCS paBeHCTBO OM = 5 (OA+ OB).

11. Touka M - cepenuna cropoust AB  cABC. Beipazute CM uepez AB u BC
12. lan napamnenenunenq ABCDA1B1C1D:1.  Paznoxure o Bektopam p = AB,
d = AD u r = AA; Bextopsl: AD1; AC1; AM; , roe M - cepenuna BB;
13. ano: |a|=2; |b|=7 (a; b)=60° Haiitu: ab; (3b-a)a b (b-3a)



14. Bexkropsr @, b, ¢, m, moxymu kotopeix |a|=2 |b|=3; |c|=7, |m|=5
00pa3yrT ¢ ocklo  cooTBeTcTBeHHO yribl 60°; 180°; 150°; 30°. Haiiaute mpoekuuto
CYMMBI 3THX BEKTOPOB Ha OCh L (ananutudecku u rpaduueckn)
15. Bektopet m; n; ¢; K, Mmomgymu kotopeix |M|=6;|n|=2;|c|=10;|k|=4
00pa3yroT ¢ ockl0 cootBercTBeHHO yriel 0°; 120°; 60°; 180°. Haiitu npoekiuio

CyMMBI 3THUX BEKTOPOB Ha OCb “{” ananutuuecky u rpaduuecKy.

16. Jano: npra=-2 npib=1 Beruucaute: Np (2a+b); np (3a-2b)

17. HaiiTi mpoeKIuio a Ha OCh 14 , 00pasyroryro ¢ Bekropom yroi 60°, ecnu | a | = 6.

18. Mcniosnp3yst BEKTOPHBINA METOI JOKAXKHTE:
a) [lnaronanu pomOa NepreH UKy PHBI
6) B mo0om mapanienorpaMme cymMMa KBaJIpaToB AMaroHajeld paBHa CyMMe KBaJpaToB
BCEX €r0 CTOPOH;

B) cos(a + ,6’) =C0SoCOSP+Sinaosing  r1)Teopema Iludaropa n)Teopema
KOCHHYCOB
19. B mapamnenorpamme ABCD O - Touka nepecedenus nuaronaneit, Touku M u N

takue, uto  |BM|:|MC|=1:3 |DN|:|NC|=2:1 AD=a, AB=bDb
Bripasute uepe3 a u b Bekroper: CO; BD; OD; AN; NB; AM; DM; ON; MO;

MN

20. B npaBwisHOM mectuyrosnpauke ABCDFK 3aman 6asuc AK = a; AB = b;
Bripasute uepez au b Bektoper BF; CK; AD; KF; KB; CF; AF; CA; DK;
BD; KD

21. B terpasape ABCD DL, CF, BK - meauans! tpeyronsauka CBD, M - Touka ux
nepeceuenuss AC =a; AB=Db; AD =c. Bepasureuepeza, b, ¢ Bekrops: DC;
BC; BD; AK; AL; AF CF, BK; DL, AM
22. B mapamrenenunene ABCDA:1B1CiD: ; M — Touka mepecedeHus auaroHanen
napamenorpamma CDD:1C:, touka K Ttakas , 4ro |BlK] : |KC1| =4:1. 3apan Ga3uc

AD=a; AB=Db;AAi=cC. Bripaszute uepe3 a, b, C ciexyromme BEKTOPHI :

BD; AiCy; DCy; BiCi; BAs; ACy; BiD; AM; BiM; BM; AK; DK; KM;
AiM.

23.B TpeyronpHOii mpusme ABCAIB1C1 M - Touka mepeceyeHHs IuaroHaiei
napayuienorpamma BCB1C:  F rtakas, uto |MF| = |Fﬁ| AC=a; AB=b; AAi=c

Beipasute uepe3 a; b; ¢ Bexrtopsl : BC; BCy; BiC; AM; AiM; MF; AF;

AlF
24. BeBemute (opMyny ans KBajpaTa cyMmMMbl Tpéx umcen (BektopoB). C eé
HCIIOJIb30BAHUEM PELIUTE 3amaun: a)Haiitu yron Mexay auaroHaisiMu Kyba. 0)B
NpPaBWIBHOW TPEYrojJbHOM NpU3ME JUTMHA CTOPOHBI OCHOBaHHS |, JUIMHA BBICOTHI
2.HaiiTu: paccTosiHHE OT BEPLIMHBI MPU3MBI JI0 LIEHTpa OOKOBOM TpaHH, yrojd MEXIy
JMaroHaIsIMH OOKOBBIX TPaHEH.
25. Haiitu koopaunatel AB, ecu A(-1;-2);  B(4;5) u aimuHy 3TOTO BEKTOPA.
26. Haiitu yros mexay Bekropom CD u ocwio Oy, eciiu C(-3;4) u D(1;-2)
27. Jauwl touku A(-2;-3), B(2;:4) u C(5;1). Pasnoxure Bextopst AB; BC; CA mo
CIMHUYHBIM BEKTOpaM 1 H | .

28. [IpoBepbTe KOoUTMHEApHBI T BekTopbl AB 1 CD, ecnu:
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. Jlano: a = 2i-3] b =(-3;-4) Haiitu: ab; |2b-3a |, yron mexay Bektopamu a u b
30. lano: a = (-2;-3); b =(5,0); ¢ =(3;-5) Haittu: a+b; a-c;a+b-c;3a-c;a-2b
+ 2¢;
30. Tau AABC A(4;0); B(7;4); C(-4;6) Haiinure nepumerp AABC
31. Haiitu yriet AABC, eciiu A(6;2); B(-1;4); C(1;-5)
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32. Haiinute TouKy, paBHOynan€HHyto oT Touek A(7;-1); B(-2;2); C(-1;-5)

33. Paccrosinue ot Touku M, nexamieit Ha ocu OX, mo Touku N(10,5) pasHo 13. Haiigure
Touky M

34. Tloctpoiite BekTopbl: a) a=2i-3j-5k 0)b=-i-2]+3k

35. IToctpotiite 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=-1-2j+2k b=i+2j-3k Haiitu: a-b; (a; b); |b-a]

37. laner Bepmmabel AABC A(-1;4;1); B(3;4;-2); C(5;2;-1). Haittu yruisl
TPEYroJIbHUKA.
38. Haiitu yron mexnay Bektopamu @ = 3i - 4k u b = 5] - 12K; ux ckanspHoe U BEKTOpPHOE
MIPOU3BE/ICHUSI.
39. Hano: a = (-2;y;-1) u b = (3;-2;1). Haiiaure xoopauHary Y, eciid U3BeCTHO, yTo a L b

40. HaiiTi miormia s napajienorpaMma, ocTpOeHHOTO Ha BEKTOPaX:
Q) a=2i+j+2k b=3i+2j+2k 6) a=i+j-k b=2i-j+2k

41. lanbl 1Ba BekTopa: a=3i+2j-5k b=2i-j+2k
Brruncnure koopauHatel BekTopoB: a +b;  a - b; yron mexay Bektopamu (@ ; b)

42. Nano: a =(2;2;-1) u b = (-3;6;-6) Haittu: ab; [ab]; |[2b-a]

43. Bektop AB = a 3aman koopauHatamu cBoux KOHIOB A(2;4;-3); B(6; —3;1); Beruucnure
€ro JUIMHY U YTJIbl, KOTOPbIE 00pa3yeT BEKTOP ¢ Oa3MCHBIMU BEKTOPAMH.

44. JTanbl BexkTopsl & = 12i - 3j - 4Kk; b= 1+2j+4kwuc=1i-3j- 2k Beruuciure
MPOEKIUIO BeKkTOpa b + C Ha BekTop a

45. JlokaxuTe, 4TO 4eThIpEXYyroyibHUK ¢ Bepimaamu A (3;-1;2); B(1;2-1); C(-1;1-3); D(3;-
5;3) - Tpanenus.

46. Tanbr: cuna F1 = (2;3;-1) u Touka e€ npunoxenus A (-1;-1;3); HaliTu MOMEHT CHIIBI,
OTHOCHTEJILHO Haydaja KOOPJWHAT M YIJIbl, COCTABIIEMbIC MOMEHTOM C KOOPIUHATHBIMU
OCSIMU.

Tema 7.3. MHororpanHuku. (6 4acos)

IMPU3MA
1.0OnpenenuTh AUaroHagb NPSAMOYIOJBHOTO MapalJIeNIENUIIea 10 TPEM €ro u3MepeHusm: 4, 3 u
12 mm.
2. lnaroHans kyb6a paBHa 6 M. OmnpeaenuTh IUIONAJb AWATOHAIBHOTO CEYCHMS.
3.0npenenuTh OOJBIIYI0 AMArOHANb MPSMOTO MapajuleNienuIeaa, Kaxjaoe pedpo KOTOpOro
paBHO 5M, a yroa ocHoBaHMs paBeH 60°.
4 Ilnomanu Tpex rpaHedl MPsSMOYIOJBHOTO Napajjiesienunena paBHel 6, 3 u 2 m.
BbruncnuTe €ro nuaroHainsb.
5 JluaroHanb NpaBWIBHON YeTHIPEXYroJIbHOW MPU3MBI paBHA 7cM. /lnaronans GOKOBOMA
rpaiu 5cM. HailiTu BBICOTY NpU3MBI.
6 Jana mpsiMas TpeyroyibHas Npu3Ma, CTOPOHBI KOTOopod paBHbl 13, 18, 19 1M, a BbIcOTa
npu3Mel paBHa 19 1M, Haliaute tuiomans ceueHus, MPOBEIEHHOTO uepe3 OOKoBOoe pedpo u
MEHBUIYI0 BBICOTY OCHOBaHMSL.
7 OcHOBaHMEM TMpPSIMOM MPHU3MBI CIY)KUT poMmO; nuaroHaau npusMbl paBHbl 20 u 18 nm.,
BbICOTa ITpU3MbI 16 am. Halingure cTOpOoHY OCHOBaHMSI IPU3MBI.
8 B mpsMoMm mapanenenuree CTOPOHBl OCHOBAaHWM 3 CM M 5 cM, OJIHA W3 JUAaroHaieu
OoCHOBaHUs 4 cM. MeHblas AMaroHalb NapaieienuIiea ¢ MI0CKOCTbI0 OCHOBAHUS COCTABIISAET
yroma 60°. OnpenenuTh JUaroHaau Mapajuielenumesa.
9 B mpsmoyroiasHOM napaienenurese 60koBoe pedpo paBHO 5 CM., IUIOIIAb
,Z[I/IaFOHZaJII:HOFO cedenns 205 cm2.OnpeeuTh CTOPOHbI OCHOBAHUS, €CJIH ILIOMIAb OCHOBAHHS
360 cm”.

11



10 B npsmom mapamenenunene 6okoBoe pedpo 1 M, CTOpOHBI OCHOBaHHUS paBHBI 23 IM
u 11 oM., a TuaroHanu OCHOBaHUs OTHOCATCS, Kak 2 : 3 . OnpenenauTs IUIomaan
IUaroHaJIbHBIX CCUEHUM.

11 B mpaBuIbHOl YeTHIPEXyTONbHOM IPU3Me ILIOMAlb OCHOBAHUS paBHa 144 cM?. , a BBICOTA
paBHa 14 cMm. Onpenenuth AuaroHajlb 3TOM MPU3MBI.

12 Kaxnoe peOpo mpaBUiIbHOM TpeyroyibHOM Mpu3Mbl & = 3M. Uepe3 CTOpOHY OCHOBaHUS U
CepEANHY OCH ITPOBEJICHA INIOCKOCTh. HaliT momaas ceueHusl.

13 B npsmoii TpeyroyibHOM MpU3Me Yepe3 OJHY U3 CTOPOH OCHOBAHHUS MIPOBE/IEHA IJIOCKOCTD,
nepeceKarolas IpoOTHUBOIOJIOKHOE OOKOBOE peOpO M OTKIOHEHHAS OT IUIOCKOCTH OCHOBAaHUS Ha
45°. ITnomanas ocHoBaHus paBHa Q. OnpenenuTs WIoaAb CEUCHHUS.

14 OcnHoBaHueM MPSIMOM MPU3MBI CITYXKUT POMO; TUaroHaiu MPU3MbI PaBHBI § CM. H 5 cM;
BbICcOTa 2 cM. HaliTu cTopoHy OCHOBaHHS.

15 BokoBoe pedpo | = 15 cm. HakimoHHO# npu3MBbl HAKJIOHEHO K IUIOCKOCTH OCHOBAHHS IO/
yriaom 30° OnpenenuTs BICOTY IPU3MBIL.

16 B npaBuiIbHOM YeTHIPEXYTOIBHOM MpHU3Me TUI0IA b O0KOBOM rpanu paBHa Q. Haiinure
IJIOLIa/1b TUArOHAIBHOTO CEUEHUSI.

17 Beruucnurte yroj MeXAy IMaroHajbio Ky0a U ero OCHOBAHUEM.

18 Pebpo kyba paBHO a. Haiiaure kparyaiiiiee paccTossHUE OT TUAroHaIH 0
Herepecekarouiero e€ peopa.

19 I'panu mapaienenurnesa — paBHble poMOBI CO CTOPOHOH @ 1 yriioM 60°. Beruncantsb
IUIOUIA/IA €r0 AUArOHAJIBHBIX CEUEHUM.

20 JInaroHajib MPaBWJIBHOM YETHIPEXYroJbHOM MPU3MBlI HAaKJIOHEHAa K OOKOBOW TI'paHU IMOJ
yriaom 30°. OnpenenuTh HAkKJIOH €€ K OCHOBAHHIO.

21 Pebpo kyba paBHO a. Haiinute momaznb cedeHHs KybOa IIIOCKOCTHIO
NEPIEHIUKYJIIPHOM €ro IMaroHald M IMpOXOJALIed Yepe3 €€ CEepeAuHY.

22 BplyucnuTe NEpUMETp U IUIOLIA/b CEYCHHUs, IPOXOJIAIIEro yepe3 KOHIBI Tpex peodep,
BBIXOJSIIMX W3 BEpIIMHBI KyOa. PeObpo kyba paBHO a.

23 B TpeyroibHON HaKJIOHHOW IMpH3ME PACCTOSHUS MEXay OOKOBBIMH pebpamu paBHbI 20
cM, 34 cMm, 42 cm. Haiinute paccrosHue Mexay Ooiblieil O0KOBOW TpaHbiO U
MPOTHBOIIOJIOKHBIM €l OOKOBBIM pedpoMm.

24.0cHOBaHMEM HAKJIOHHOTO Mapajuienenunena ciayxut pom6 ABCD, B xotopowm yron o =
60°; OokoBble pedpa HAKIOHEHBI K TUIOCKOCTH OCHOBaHUS MOJ yriom 60° u MI0CKOCTh
AA; CCinepnieHIUKYIsIpHA TUIOCKOCTH OCHOBaHHWs. JloKaxuTe, 4To Iiomanan cedeHuid BBi
DD:1u AA; Ci1C otHocsTcs kak 2 : 3.

25.B mpsMOM mapauleNienuIieie AUaroHaau oOpa3yloT ¢ IUIOCKOCTBIO OCHOBaHUS yribl 45°
n 60°. Ctoponsl ocHoBaHUM paBHbl 17 cM u 31 cM. BeiuncnuTh aAuaroHanau 3TOTO
napajuleJenuneaa.

26.BpruncnuTe mIomaay 1MaroHalbHbIX CEYEHUH MTPSAMOYTOJIBHOTO Iapauleenuea,
CTOPOHBI OCHOBaHUsI KOTOPOTO paBHBI @ M b, a BeicoTa paBHa h.

27.B ky0Oe uepe3 KOHIIBI peOep, BEIXOA[IINX U3 OJJHOW BEPILUHEL, TPOBEIeHO cedeHue. Haiinure
IUTOIIA/Ib 3TOTO CEUEHUs, €Ci pedpo Kyba paBHO a.

28.0mnpenenuth JUIMHY AUArOHAIM IPSIMOYIOJIBHOTO MapaljiesieNuIena, €Clii OHa
COCTaBJIIET C OCHOBAHUEM Yroi o. J(MaroHaiab OCHOBAaHHS COCTaBISET CO CTOPOHOM
OCHOBaHHMA Yroi 3. BblUnMciIuTh JUIMHY IuaroHanu mnapajuienenunena npu a= 15,6 cMm, o =
38°15°; P =158°24".

29.B mpaBWIbHOW YETHIPEXYTrOJbHOM IMpH3Me AuaroHanb paBHa L m obOpasyer c
IUIOCKOCTBIO OCHOBaHHUS Yrou o. OmnpenenuTbh CTOPOHY OCHOBaHUS U OOKOBoe pedpo u
BbIUMCIUTh UX mpu L =28.5 cm.; a = 58°35’.

30.B HaKJIOHHOHM TpU3MeE, B OCHOBAHWU KOTOPOW JIKHUT pOMO C OCTPHIM YIJIOM O, OJHA U3
BEpIIMH BEPXHErO0 OCHOBAaHUS MPOEKTUPYETCS B TOUKY IEPECEUEHUS AMATOHANIEH HUYKHETO
ocHoBaHuA. OmpenenuTs CTOPOHY OCHOBAHMs, €CIM OOKOBOE pedpo b HAKIOHEHO K
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TUIOCKOCTH OCHOBaHUs 1oJ yriioM . Beraucnure Beicoty npu b =123 cm, a=53°36", f =
48°56’.
31. OcHoBaHuEM TPAMOIN TPEYroJbHOW MPHU3MBI CIY)KUT PaBHOOCAPEHHBINH TPEYroJbHUK, B
KOTOpoM yros Ipu BepumuHe o =15°10" u kaxkgas U3 paBHBIX cTOpoH a = 8,5 cm. Uepes
OCHOBAHME 3TOTO TPEYrojbHHKA MpPOBEAEHA IUIOCKOCTh, 00pa3yromas € INIOCKOCTBIO YTOJ
70°. OmpenenuTh MJOMIAJb CEYEHUS TPEYTOJIbHUKA.
32.0cHOBaHMEM TPEYTOIBHON MIPU3MBI CITYKUT NPSAMOYTOJIbHBIA TPEYTOJIbHUK
C TUIIOTEHY30M a M OCTpPBhIM YIJIOM 0. Yepe3 TUIOTeHy3y NpOBEAEHA IUIOCKOCTh IOA
yriaoM B K TUIOCKOCTH OCHOBaHMsA. OIpenesiuTh IUIOMIAJh CEUEHHs] W BBIYUCIUTH €€, €CIH
a=8.9cm. uo=47° B =52°40.

IIMPAMMUJIA
1. OcHoBaHueM nupamuAbl CIYXHUT I[ApAIIENIOrpaMM, Y KOTOPOrO CTOPOHBI OCHOBaHHUA 3
CM M 7 cM, a OJJHa U3 IUaroHaje 6 cM, BpICOTa NMUPAMMJbI, IPOXOJAIIAsl Yepe3 TOUKY
nepeceueHusl auaroHangeil ocHoBaHusi paBHa 4 cMm. OmpenenuTh OOKOBbIE peOpa MUpaMUIBL.
2. BeicoTa mpaBUIIBHON YETHIPEXYroJIbHOW MUpaMHIBl 7 CM., a CTOPOHA OCHOBAHMS pPaBHA
8 cM. Ompenenuth 60KOBOE pedpo.
3. OcHOBaHHEM NUPAMUJBI CIYKUT PaBHOOEIPEHHBIH TPEYTOJBHUK, Y KOTOPOTO
OocHOBaHME€ 6 cM M BbIcOTa 9 cM., OOKOBBIE pedpa paBHBI MEXAY 000 M Kaxkaoe
cozepkutT 13 cMm. Onpenenurb BBICOTY 3TOH HUPAMUIBL.
4. OcHOBaHHEM MHUPAMUIBI CIY)KUT PAaBHOOEIPEHHBIM TPEYrojbHHUK, y KOTOPOTO
OCHOBaHME paBHO 12 cM, a OokoBas cropoHa 10 cM. BokoBele rpanu o00pa3yoT c
OCHOBAaHUEM paBHbIE JBYIPAHHBIE YIJbl, cojepkauiue no 45°. OnpenaenuTs BBICOTY 3TOM
MUpaMU/IBbI.
5. OcHoBaHuE MUPAMUIBI — MPSMOYTOJILHUK CO CTOPOHaMH 6 cM U 8 cM; Kaxaoe OOKOBOe
peOpo mupamuel paBHO 13 cM. BBIUMCTUTH BBICOTY MUPaMUIBL.
6. B mpaBuibHOI YeThIpeXyroJibHOW MHUpaMHie CTOPOHA OCHOBaHHs paBHa 14 cm. [lnmHa
6okoBoro pedpa 10 cMm. OnpenenuTs TIOIIAlb JUATOHATEHOTO CEYCHHUS.
7. B numpamuze c Bbicotoit H=15cMm umiomanpio ocHosauus 200 cM? mpoBeneHa
[apaJuIeIbHO OCHOBAHMIO IIJIOCKOCTh HAa PACCTOSIHMM 3,5 CM. OT Hero. Berumciutb
IUIOUIa/lb MOJYYEHHOTO CEUYEHMS.
8. OmnpenenuTh BHICOTY MHPaMUJbI, €CIH IUIOMAAb ee OcHoBaHMA paBHa 900 cM?,
IWIomaab NapauielbHOro eMy ceueHus 108 cM% a paccTosHHE MeXIy HHUMH paBHO 14 cw.
9. OnpenenuTth, Ha KAKOM PACCTOSHUHU OT OCHOBAHHMSA MHPAMHUIbl HAXOIWUTCS IapajuleIbHOE
eMy cedeHMe, IIOMmaab KOTOporo pasHa 100 aM?, eciu BbICOTa TMUpaMuibl 16 1M, a
wionaap ee ocHoBanusi 1024 mm?
10. B mpaBUIBHON YETHIPEXYTOJILHOM yCEUueHHOW MHpamHze BBICOTA paBHa 2 CM, a
CTOpPOHBI OCHOBaHMM 3 cM M 5 cMm. OnpenenuTs AUaroHalb 3TOH YCEUYEHHON NHpaMUibL.
11. Ompenenuts CTOPOHBI OCHOBAHUI INPABUJIBHON UYETBIPEXYTOJIBHOW YCEYEHHOMN
NUpaMUbl, €CIM €€ BBICOTa paBHa 7 cM., OokoBoe pebpo 9 cm u auaroHans 11 cm.
12. BeicoTa mpaBMIIBHOM YeTHIPEXYroJbHOW YCEUECHHOW MUpaMHIbl paBHA 4 cM, JUAaroHajb
5 cMm. Haiitu momans AUMaroHajabHOTO CEYCHMS.
13. [Mnomans OCHOBaHWN YCEYCHHOW MHpaMuibl 9 cM?. u 25 cm?  Haiitu mromiap
CPEIHEro CEUeHMs.
14. CooTBeTcTBYIOLIME CTOPOHBI OCHOBAHMH YCEUYEHHOW NMHMpaMUIbl OTHOCATCA, Kak 13 :
17, a mepumerp cpenHero cedeHus paseH 45 M. OnpenenuTs NEpUMETPbl OCHOBAHUM.
15. OcHoBaHueM NnUpamMuAbl CIYXHUT MAPAIIEIOrpaMM, Y KOTOPOTO CTOPOHBI paBHBI 3 CM
u 7 cM, aonHa u3 auaroHaneil 6 cM. Beicota mupamuabl paBHa 4 ¢cM M IIPOXOJIUT
yepe3 TOUKY IepecedeHusi aAuaroHaineil ocHoBanus. Haiigure OokoBble peOpa mMHpamHIBbI.
16. OcHoBanmne nUpamMuabl — poMO, y KOTOPOTO CTOPOHA M OJHA M3 JUaroHajieil paBHbl 4
cM. Beicota mupamuabl paBHa OOJIbIIEH JMAroHaIM OCHOBAHUS W TPOXOJHUT YEpe3 BEPIIUHY
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OCTporo yria pom6a. BeluucnuTe IUIOmaab CeUeHHs, MPOXOJAIIErO Yepe3 MEHbBIIYIO
JIMaroHab OCHOBaHUS MEPHEHAUKYISIPHO K OoJsblieMy OOKOBOMY peOpy MHpaMUIbL.

17. Tpu mnocienoBaTenbHBIX Yrja OCHOBAHHUS UYETHIPEXYTOJIBHOM MHUpaMHUABI OTHOCSATCH, Kak
2:3:4; 60koBbIE pedpa MUpaMHUIBI 00PA3YIOT ¢ TIIOCKOCTHIO OCHOBAaHUS paBHBIC yriibl. Haitnure
IJIOCKHE YIJIbl B OCHOBaHUMU.

18. Jlokaxxurte, 4YTO BCE IMAroHaJbHBIC CEUEHHUS IMapajuleenuIea UMEI0T OOIIyI0 TOYKY.
19. Yepes cepeauHy BBICOTHI NMUPAMUIBI MPOBEJCHO CEUYCHHUE, MapajlIeIbHOE OCHOBAHUIO.
Haiigure momanpe ce4eHus, €ClIM IUIOIIAJb OCHOBAHMS paBHA S.

20. B KkakoM OTHOIIEHUH CEYEHHUE, MapajlIebHOE OCHOBAHUIO, JETUT BBICOTY MUPAMUJIBI,
€CIIM TUIONIANh cedeHus paBHa: 1) 1/2 mmomaam ocHoBaHus; 2) 1/4 mimomiaay OCHOBaHWS,
3 ) m/n 1IOmaad OCHOBAaHHS?

21. BeicoTa mupamuabl pas3jieleHa Ha 4YeThIpe PaBHBIC YACTH W 4Yepe3 TOUKH JCJICHHS
IIPOBEJIEHBI MIIOCKOCTH, TapallleNbHble OCHOBaHMIO. Ilnomans ocHoBaHus paBHa 100 cM2.
Beluncnure miomanyd IOJY4EHHBIX CEUYCHHM.

22. Jlokaxwure, YTO €CIIU B MPABHJILHOW TPEYTOJIbLHOM MUpaMUAE BBICOTA paBHA CTOPOHE
OCHOBaHUs, TO OOKOBBIE peOpa COCTABISAIOT C IJIOCKOCTHIO OCHOBaHHUs yroi 60°.

23. OcHOBaHHE MUPAMUBI — MPSIMOYTOJILHUK CO cTopoHamH 12 cMm, 16 cMm; kaxkgoe OokoBoe
peOpo mupamuisl paBHO 25 cM. Haiiaure BBICOTY MHpamHIBL

24. OcHOBaHHE MUPAMUIBI — TPEYTOJIBHUK co cTopoHamu 20 cm, 21 cMm, 29 cM. BokoBsie
IpaHd MUpPaMUAbl 00pa3yloT C IUIOCKOCTBIO OCHOBaHHs yriiel B 45°. Haiiaute BbICOTY
MUpaMU/IBbI.

25. B OoCHOBaHMHU MUpPaMUABI JCKUT MPSIMOYTrOJbHBIN TpeyroidbHUK. JIBe OOKOBBIE I'paHH,
IIPOXOJSALINE YEPE3 OAWH U3 KAaTETOB U TUIIOTEHY3y TPEYTrOJbHHUKA, MEPIEHAUKYISIPHBI
IUIOCKOCTU OCHOBaHMs. JloKakuTe, 4TO Bce OOKOBBIE T'pAaHH 3TOH MUPaMUMABI SBISIOTCS
MPSIMOYTOJIbHBIMU TPEYTOJIbHUKAMH.

26. CTOpOHBI OCHOBAaHHMH MPAaBUIBHOM YETHIPEXYroJbHON YCEUEHHOM mupaMuibl paBHb 10
oM u 2 1M, a ee Bbicota 2 qMm. Haiimute OOKoBOe pedpo MUpaMubIL.

27. B mpaBUIIbHOHM YeTHIPEXyroJibHOW YCEUeHHOW MUpaMuje BbICOTAa paBHa 36 cM,
anodema paBHa 45 cM, a CTOPOHBI OCHOBaHMU OTHOCHTCS, Kak 1 :4. Haiigute st
CTOPOHBI.

28. B mpaBUIIbHOI YeTHIPEXyroJibHOW YCEUEeHHOW MUpaMHu[e BHICOTA paBHA 7 CM, a CTOPOHBI
ocHoBaHu# 3 cM u 5 cMm. Haliqure nuaroHaib 3TOH YCEUYEHHON NHMpaMUIbL.

29. Tnomans OCHOBAaHMS MUPAaMMABI paBHA 605 AM% MOmMAb MAPALIETLHOTO €My
CEUYCHUSA 245 nm?%, a paccTosHHe MeXAy HUMM paBHO 12 am. OmpemenuTh BHICOTY
MUpaMU/IbI.

30. B mpaBuibHO# TpeyrolpHOW NMUpaMuIe CTOpOHA OCHOBaHMA a = 28.8 M, O0KOoBoe pedpo
HaKJIOHEHO K IUIOCKOCTH OCHOBaHMS MOJ yriaom 48°32°. BbluMCIUTH IUIOIMIA[b CEYCHUS,
MIPOBEACHHOTO 4Yepe3 CTOPOHY OCHOBAaHMS MEPHEHIUKYISIPHO K OOKOBOMY pelpy.

31. B mpaBuibHO# TpeyroilpHOW mupamuae OOKOBOE peOpo HAKIOHEHO K TUIOCKOCTH
OCHOBaHUS TOJ YIJoM o, Uepe3 CTOpOHY OCHOBaHMS a IPOBEJECHA IUIOCKOCTh IOJ YIJIOM
B x tuiockocTH ocHoBaHMA. OmNpenenuTh IJIOMIA[b CEYEHUS U BBIYMCIUTH ee npu a = 4,35
cM, oo =33°16", B = 63°.

32. B mpaBuibHOI YeTHIPEXyroJbHOW MUpaMHIE C IUIOCKUM YIJIOM Tpu BepiiuHe 53°43°
IIPOBEJIEHA IIOCKOCTh YEpPE3 CEPEAMHY JIBYX CMEXKHBIX CTOPOH OCHOBAHMSI U BEPLIMHY
nupamuabl. OnpenenuTs yroJl HakjIOHa 3TOM IJIOCKOCTH K INIOCKOCTH OCHOBAHUS
MUpaMU/IbI.

33. B mpaBuibHO# TpeyrodpHOW NMUpaMHe IUIOCKHHA yrojl MpH BEPIIMHE DPABEH d.
Onpenenuth HAKJIOH OOKOBOro pedpa K IUIOCKOCTH OCHOBAHMSL.

34. bokoBas rpaHb MPaBUIBHON YETHIPEXYroJIbHOW MHUpPaMHJIbl HAKIOHEHA K MIIOCKOCTH
OCHOBaHMA MO yrioM . OnpenenuTh IUIOCKUH yroj NMpH BEpLIMHE MHPAMHIBL.
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HNOCTPOEHUE CEYEHHI MHOI'OTPAHHUKOB
1. Jan xy6 ABCDA:1B:1Ci1D: u touku K, L, M, mpuuem K nexut Ha pedpe AAi, L — Ha pebpe
CC1u M —na pedpe DC. Tloctpoiite ceuenne Kyba MmI0CKOCThIO, MPOXoAsIIeil yepe3 Touku K,
L, M.
2. B rerpaspe SABC noctpoiite ceueHne II0CKOCTbI0, IPOXOASIIENH Yepe3 TpU TOUKH,
nexamue Ha pedbpax SA, ACu BC.
3. B mpaBuibHO# TpeyrosbHo nmupamuae SABC cTopona ocHoBaHUS a M O0KOBOE pedpo paBHO
B. [IpoBecTu B 3TO# mmpamue miockocTh yepes cepeaunsl pedbep AB u BC napamiensHo pedpy
SB. Onpenenuts mioniaapb NoJIy4eHHOTO CEUEHUS.
4. Tloctpoiite ceuenue terpadapa SABC mi1ockocThio, MpoXoadiel yepe3 BEPIINHY A U
cepenunsbl pedep BS u CS. Haiinure momanb cedeHus, eciy Kaxj10e pedpo TeTpasipa paBHo d.
5. Ha mozienu ky0a ykaxxute ero pedpa, Jexarine Ha CKpeIuBaIOLINXCsl IPSMBIX.
6. HaiinuTe paccTtosiHuE MKy CKPEIIMBAIOIIMMHUCS AUArOHAJISIMU JIBYX COCEIHUX I'paHel Kkyba
c pebpoM a.

Tema 7.4. Tena n noBepxHocTH BpamieHus. (4 yaca)

uauuaap
1. Paguyc ocHoBaHus mwiMHIpa 3 cM, BbicoTa 8 cM. Haiinure anuHy AMaroHalin OceBOTO
CEUEHHUs] U OCTpPBII yroJl €€ HakJIOHA K IJIOCKOCTH OCHOBAHMSL.
2. JlnaroHasib 0CE€BOrO CE€YeHHUs IWIMHApa paBHa 26 cM, BbicoTa nuiauHapa 24 cm. Haiinure
IUIOLIalb OCHOBAHUS IMJIMHJPA.
3. Paguyc ocHoBanust mwimHzapa 13 cMm. ero Beicota 20 cMm. Haiiaute miomans ceuyeHus,
IIPOBEJIEHHOTO MapajUIeIbHO OCH LWJIMHJApPA Ha PAcCTOSHHUM 5 CM. OT HEE.
4. B munMHIpe MpoOBEACHA, MNapajUIeIbHO OCH IIJIOCKOCTb, OTCEKAloIlas OT OKPYXHOCTH
ocHOBaHus Iyry B 60°. BeicoTa muwimHipa paBHa 15 cM, paccTosiHUE CEKylleH MI0CKOCTH
OT OCH ILMJIMHJIpAa paBHO 3cM. Belumcnure IUomans cedeHusl.
5. B uunuHape mnpoBeneHa MapajyIeIbHO OCU IIJIOCKOCTh, OTCEKaroIlas OT OKPY)KHOCTH
ocHoBanust ayry B 120°. Jlnmmna ocu h =10 cM; ee paccTosiHME OT CEKyLIeH IUIOCKOCTH a =
2 cm. OnpenenuTs IUIOMIAAb CEYCHUSI.
6. [Inomans OCHOBaHMS LMJIMHApPA OTHOCHUTCA K IUIOIIATUM OCEBOTO CEYEHHMs, Kak 3 : 4.
Haiitn yron Mexay IuMaroHaJsiMU CEYCHUS.
7. Beicota nmnuHzapa 6 oM, paauyc ocHoBaHMs S5 AM. KOHIBI [aHHOrO OTpe3Ka JiexaT Ha
OKPYXHOCTSIX 00enx ocHoBaHui; mnuHa ero 10 nm. Haiitu ero kparuaiimee paccTrosHHE
OT OCH.
8. Ilnomaas OCHOBAaHMS PAaBHOCTOPOHHETO LMIMHApPa paBHO 4 en’. Haiitu miomans ero
OCEBOI'0 CEUYEHUS.
9. lmaroHanb OCEBOTO CeYEHUS LMWIMHApa 22,5 1M U o0pa3yeT C IUIOCKOCThIO OCHOBAHMS
yron 30°. Haiitu miomanas cedeHwusi, IUIONIA/lb OCHOBAHUS LUIMHApPA.
10. KBagpar cBepHYT B LWIMHIP TaK, 4YTO CTOpPOHa KBaJpaTa CBEpHyTa B OKpPYKHOCTb
OCHOBaHUs IIMHJIpA. ONpenenuTs yrojl HakKJIOHAa AMArOHAJIM OCEBOTO CEYEHMsI LMIUHApA
K IJOCKOCTH €r0 OCHOBaHUS.
11. B umnunape, BbicoTa koTtoporo 20 cM, HapajulebHO €ro OCH Ha PacCTOSHUU 3CM OT
Hee IPOBEAEHA IUIOCKOCTh, KOTOpas OTCEKAaeT OT OKPYKHOCTH OCHOBaHMs nyry B 120°.
Brruncnure miuomangs 3TOro CEYEHHUs.

Konyc

1. TInomans ocHOBaHHS PABHOCTOPOHHErO KOHyca paBHa S54m Cm%. OmpejaenuTh IUIOMIAfb
OCEBOI'0 CEYEHHUsI KOHYCa.
2. Paguyc ocHOBaHUs KOHYca 5 cM, ero BeicoTa 12 cM. Haiiaute mniomanb OCeBOTrO CEuYeHUs,
JINIMHY O0O0pasyrolieil U yroj ee HakJIOHa K IUIOCKOCTH OCHOBAHMS.
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3. Ilnomans OceBOro cedeHHs KoHyca paBHa 48 cMm?, ero o0pasyiomas COCTaBISET C

IJIOCKOCTBIO OCHOBaHUs yroi a. Haliaure muomazs OCHOBaHMS KOHYyca.

4. Paguyc ocHOBaHMs KOoHyca 6 cM, ero BeicoTa 12cm. Haiiaure miomanp cedeHus,

IIPOBEJIEHHOTO MapajUIeIbHO OCH KOHyca Ha pPAacCTOSHHUU 2 CM OT HEe.

5. B koHyce mnpoBeieHa IJIOCKOCTh, MapajiielbHas OCH M OTCEKarouas OT OKPY)KHOCTHU

ocHoBaHus Ayry B 120°. Beicota koHyca paBHa 12 cM, pacCTOSIHME CEKyIlEeW IUIOCKOCTH

OT OCH KOHYyca paBHO 3 cM. BblumciuTe miouiaab Ce4eHHs.

6. Pamuyc ocHoBaHus KOHyca paBeH R. Bplunciaure miomans napauleIbHOTO CEYEHUS,

JENSALIEr0 BBICOTY KOHYCa B OTHOLIEHMM m: N (OT BEPUIMHBI K OCHOBAHMIO).

7. B paBHOCTOPOHHEM KOHyc€ (B OCEBOM CEYEHUU — IPABWIBHBIM TPEYroJbHUK) paauycC

ocHOBaHUs paBeH R. Haiinure miomans cedeHus, MPOBEACHHOTO dYepe3 JBe oOpa3yrolue,

yroia Mexay KOTOpbIMU paBeH 60°.

8. Pagnycel OCHOBaHMII yceUueHHOTo KOHyca paBHbl R ¥ r; oOpasyomas HakJIOHEHa K

OCHOBaHUIO Ioja yrioMm o. Haiinure BbICOTY.

9. Paguycel ocHOBaHMiI ycedeHHOro KoHyca paBHbI 18 cMm u 30 cm, oOpasytomas paBaa 20 cMm.

Haiinute paccrosiHHe OT IIEHTpa MEHBILIEr0 OCHOBAHMSA J0 OKPY)KHOCTH OOJIBIIETO.

10. Paguycbl OcCHOBaHMH yCeueHHOro KOHyca paBHbl R u r, oOpasyroomas paBHa L.

Halimure miomans OCeBOro0 CEYEHUs.

11. Yepe3 BepuimHy koHyca moj yrioMm 60° K MJIOCKOCTH OCHOBAHHUS MPOBEIEHA TIOCKOCTD,

oTcekaromas nyry B 90°. Beicota xoHyca paBHa H. Berumcinure momiaib CeueHUS.

12. Beicota koHyca paBHa H. VYrom wexny BbeIcOTOH u oOpasyromeir paseH 30°.

Bbluncnure miomane CcedeHus, IMPOBEICHHOTO uYepe3 JBe OOpasyloliue, Yrol MExXIy

KOTOpbIMH paBeH 60°.

13. Jlan yceueHHBI KOHYyC, IIOMAAXM OCHOBAaHHMI KOTOporo pasHbl 16 u 4 nm?. Haiimute

IUIOUIalb CEYEHMs], IMPOBEACHHOIO MapajyIeIbHO OCHOBAHUSAM UEpE3 CEPEAMHY BBICOTHI.
Codepa, map u yacTu mapa

1. Haiinure 1ieHTp U paauyc chepsr:

a) X*+y?+22=16;, b)(x-1)2+(y+3)*+(z2-5)2=36; c)x—~b6x+Yy* +8y+27°2—4z+4 =

0;d) x>+ 10x+y*+2y+22+62-1=0

2. Chepa umeer mentp B Touke O (2; —1; 3) m mpoxoAuT Uepe3 HAYAIO KOOPIUHAT.

CocraBbTe ypaBHEHHE CQEpHI.

3. Touka A (4;—2;3) nexur Ha cdepe ¢ uenrpom C (2;—3;—1). CocraBuTh ypaBHEHHUE

cepsl.

4. Pamuyc cdepsr paBer 70 cMm. Touka HaxXOAWTCS Ha KacaTENbHOW IUIOCKOCTH Ha

paccrosHun 24 cM OT TOYKM KacaHus. Hailitu ee KpaTuaiiliee paccTOSTHUE OT

MOBEPXHOCTU CQEPHI.

5. lana chepa x? + y? + z2 =200. HaiiuTe KOOpIMHATHEI TOYEK IepeceueHus chepbl C

OpsSIMOM, TPOXOJSIIICH Yepe3 Havyaio KOOpIUHAT U Touky A (5;-3; 4).

6. Ctepa, pagmyc KoTOpod paBeH R, mepecedeHa IUIOCKOCTh Ha PACCTOSHUU & OT IEHTpA.

BbruncnuTe miomanas ceyeHus.

7. Pamuyc cdepsr R. Uepe3 koHel paamyca MPOBEACHA IUIOCKOCTH IMOJ YIJIOM O K HEMY.

BbruncnuTe miomanas ceueHus.

8. Paguyc mapa paBen 63 cm. Touka HaxoauTcs Ha KacaTeJbHOM IJIOCKOCTH Ha

paccrosHuM 16 cM oT TOukM KacaHusa. Haiitu ee KpaTuaiiliee pacCTOSHUE OT

IIOBEPXHOCTHU IlIapa.

9. lllap, pamuyc kotoporo paBeH 41 naM, mepeceueH IJIOCKOCThIO HA PACCTOSHUU 9 AM OT

neHTpa. OnpenenuTs IIOMAgb CEUEHUS.

10. Yron mexnay paauycamu, HPOBEJEHHBIMH K JIBYM TOYKaM IIOBEPXHOCTH Iapa, pPaBeH

60°, a kparyaiiiee paccTOSHUE MEXJY ATHUMHU TOYKAMU IO TOBEPXHOCTH IIapa 5 cM.

Onpenenuts paauyc miapa.
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11. Ha noBepxHOCTM 1apa JAaHbl TP TOYKH, MPSIMOJIMHEMHBIE PpACCTOSHUSA, MEKIY
kotopbiMu paBHbl 30, 24, 18 cm, a paauyc mapa paseH 39 cm. Haiitu paccrosiHue ot
LIEHTpa I1apa 0 IJIOCKOCTH, MPOXOJALIEH Yepe3 3TH TOUYKH.

12. Inaronanu pom6a paBHbl 60 cMm u 45 cM. IloBepxHOCTh Imapa KacaeTcs BCEX €ro
cropoH. Haiinute paccrosHMe LeHTpa mapa OT IUIOCKOCTH pomOa, eciH pajuyc Iapa paBeH
30 cm.

13. Croponsl TpeyronbHuka 60, 56 u 52 cm. Hailigute paccrosiHue OT IUIOCKOCTH
TPEYroJbHUKAa A0 LIEHTpa IIapa, KacaTelbHOIO K CTOPOHAaM TPEYrOJbHUKA, €CIH paauyc
mapa paseH 20 cMm.

CMEIIAHHBIE 3ATAYMN.
1. OcHoBaHuMeM MpPSIMOH NPU3MBI CIYKUT POMO; AMAaroHaIM MpHU3MbI paBHbI 20 AM. U
18 nm, BeicoTa mpusMbl 16 nM. HaiiauTe cTOpOHY OCHOBaHUSI.
2. OcHOBaHHME NHUPaMHUIbI — MPSIMOYTOJBHUK cO cTopoHamu 12 u 16 cm, a 6okoBbIe pedpa

paBHBI 10+/2 cM. Haiftu BBICOTY IUPaMUBL.

3. B mnpaBuibHON UETHIPEXYTONBbHOM YCEUECHHOM NHpamMHUAe CTOPOHBI OCHOBaHMH
OTHOCATCS, Kak 3 : 7 . Haiinute O5THM CTOpOHBI, €CIM BBICOTA MUpaMuUbl paBHa 12,6 1M,
anoema paBHa 13 am.

4.  ]JluaroHai NpaBHJIBHOW YETHIPEXYTOJBHON ycedeHHOW nrpamMupl paBHbl di=d2=251m u
NepneHuKyIsApHbl. Haliaure BbICOTY NUpPaMUIBL

5. B ocHOBaHMM mHpaMuIbl JSKUT KkBagpaT. OAHO W3 JBYX MPOTUBOJEKAIMX pedep
NEPIEHIUKYIAPHO IUIOCKOCTH OCHOBAaHMs, a JpYroe€ HAaKIOHEHO K HeW mnoj yriaom [ u
uMmeeT UIMHY a. HalTu JUIMHBI OCTalnbHBIX OOKOBBIX pedep M yIJIbl UX HAKIOHA K IUIOCKOCTH
OCHOBAHUSI.

6. Jlan mpsmoii mapajuienenumes], y KOTOpOro CTOPOHBI OCHOBaHUs, paBHble 16 cM u 12cm
cocTaBisAIOT yroi 60°, a GokoBoe pedpo ecTh CpeaHssl MPONOPIHMOHATBEHAS MEXy CTOPOHAMU
ocHOBaHus. Haliqure nuaronany napasuiesenumesa.

7. Jlana mpaBuJIbHAs TPEYTOJIbHAs yCEUEHHAsl MUPaMUJIa, CTOPOHBI OCHOBAHUN KOTOPOH 4 M u
2,5 m, a BeicoTa 1,5 M. Halinure muiomans ceuyeHUss W ABYIPAaHHBIM yros MexAy CE4eHHEM U
HIUOKHUM OCHOBAaHUEM, €CIIH CEYEHHE IPOXOAUT YEpPe3 CTOPOHY HUKHETO OCHOBAHUSA H
IIPOTUBOINOJIOKHYIO BEPUIMHY BEPXHEIO OCHOBAHHS.

8. Jlan uWiIMHOpP, paguyc OCHOBAaHUS KOTOPOTO PAaBEH BBICOTE LWIMHApA. B numiauHIp
BIIMCAaHA IIpaBUJIbHAS INECTUYTrOJbHAs mnpusMa. Halltm yrom Mexay AuaroHalblo ee
OOKOBOHM TpaHM U OCBIO IWIJIMHJPA.

9. Konyc mepecedeH IUIOCKOCTBIO, MPOBEACHHOW  MapajyieIbHO  OCHOBAaHHMIO  Ha
paccTosiHMM a OT BepUIMHBL. HalTu I1ulomans ceueHws, €cild BbICOTa KOHyca h, paamyc
OCHOBaHUS T.

10. Pammyc ocHoBaHuMs KOHyca I; BbicoTa h. Haiigure pebpo BmucanHoro kyoa.

11. Jlam ycedeHHBIH KOHyC, IUIOMAAM OCHOBaHMH Kotoporo 36 u 16 am% Haiinure
IUIOUIa/lb CEYEHMs], IPOBEJCHHOIO YEpE3 CEPEAMHY BBICOTHI MAPAJUIENBHO OCHOBAHMSM.

12. Jlan yceueHHBIH KOHyC, IUIOIIAJAX OCHOBAHMH KOTOpOro paBHbl 25 u 4 mam? Bhicora
paszaerieHa Ha TpU paBHbBIE YacTH, W 4Yepe3 TOYKU JEJICHHS MPOBEICHBI IUIOCKOCTH
MapajuleJIbHO OCHOBaHMAM. Halinure miomanyd CedeHHi.

13. JlaH ycedeHHBI KOHYC, paanychl OCHOBaHMN KoToporo 18 u 8 nM, a Bbeicota 10
oM. Ha kakoMm pacCTOSSHUM OT OOJBIIEro OCHOBAaHHS HaXOJIUTCS MapajulelibHOE CeueHHeE,
IUIOUIab KOTOPOTO €CTh CPEAHsSSl NMPONOPLHMOHAIBHAS IUIOIIAJEH OCHOBAHHM.

14. Pom0 c Oosbimedi guaroHaigpio d W OCTPBIM yIJIOM @, BpAIaeTCsi BOKPYT OCH,
Jaexamed B IUIOCKOCTH — pomOa, MpoOXoAslied BHE €ro uepe3 BepUIMHY pomba W
MEPIeHIUKYIIPHON ero Oonbliel nuaroHanw. HaiinuTe rmiomags OCEBOTO CEUYCHHsS Tela
BpAILCHHUS.
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15. JlBa mapa, paguycsl KOTOpbIX paBHbI 40 M pacronoXeHbl Tak, YTO LEHTP OJHOTO JIEKUT
Ha I[IOBEPXHOCTH JApyroro. Haiinure [MHY JMHUM, [0 KOTOPOM IIEPECEKAIOTCS MX
MIOBEPXHOCTH, U IUIOLIa/b CEYEHHUs, NMPOBEACHHOTO YEpPE3 JIMHUIO MEPECEUCHUs.

16. PaccrosiHuA MeXay LEHTpaMH MepeceKaroluxcs IapoB paBHO 50 ¢M, a HUX pPagHyChl
paBubl 30 u 40 cm. Haiinure [IMHY JNMHMM, 10 KOTOPOM IIEPECEKAIOTCS IOBEPXHOCTH
11apOB.

17. Haiigute paauyc mapa, OMMCAHHOTO OKOJO Ky0a CO CTOPOHOH 26 cMm.

18. IlpaBunbHas IIeCTUYrojibHas TMpu3Ma BhnucaHa B mmap paauyca 50 cm. PeOpo
OCHOBaHUs Npu3Mbl paBHO 40 cM. HaiinuTe BBICOTY NpPU3MBI.

19. TInockocTtb, HEpNEHAUKYISpPHAS AUAMETpPy IIapa, JENUT AMaMEeTp Ha JIBE YacTH: 3 cM
n 9cm. Ha kakue yactu AenuTCs MOBEPXHOCTH LIapa.

20. Panmmyc 3emHoro mapa 6370 kM. Haiitu mmny Tpomnuka (mupora 23°27°) W MOJSPHOTO
kpyra (mmporta 66°33’).

21. Panmmycel AByX miapoB paBHBI 16 cM u 20 cM, a pacCTOSIHUE MEX/Y UX IIEHTpaMH 25 CM.
Hailimure umMHy OKpYXKHOCTH, II0 KOTOPOH IEPECEKAIOTCA HUX IIOBEPXHOCTH.

22. TlmockocTH JABYX CEYEHMH IIapa B3aUMHO MEPHEeHAMKYIApHBL. OfHa H3 3ITHX
IUIOCKOCTEH TPOXOJMT 4Yepe3 LEHTp, a JApyras ynajieHa OT Hero Ha 12 cm, obmas xopaa
ceueHuil paBHa 18 cm. Haiinure muomanas ceueHUi.

23. boxoBble peOpa mnupamuabl 00pa3ylOT € IUIOCKOCTBIO OCHOBaHUs Yroi a. Haimurte
BBICOTY IHpaMHJbl, €CIM €€ OCHOBAHUS — MPSMOYIOJIbHBIM TPEYrOJbHUK C T'MIIOTEHY301,
paBHOH c. Bwrumcnure BwicoTy npu ¢ = 12,4 cmu o = 53°48’.

24. B mpaBWIBbHYIO YETHIPEXYTOJIbHYIO MMUPAMHy BIIUCAH KyO Tak, YTO YEThIPE €r0 BEPIIHUHBI
HAXOJATCSl Ha OOKOBBIX pedpax MHpaMHbl, a YEThIpe JApyrue — Ha IUIOCKOCTH OCHOBAHUSL.
Haiitu pebpo ky0a, eciii CTOpoHa OCHOBaHMS MMPaMHJIBI paBHa b, a BeicoTa paBHa h.

25. Jlana mpaBuibHas TpeyroibHas nupamupia. IlocTpoiite cedeHne mupaMuibl, IPOXOJIsIIee
Yyepe3 CTOPOHY OCHOBAHUS U CEPEeIUHY MPOTHUBOJIEKAIIETO pedpa.

26. JlaHa mpaBHJIbHAs IIECTUYTOJIbHAS MpHU3Ma, OOKOBBIE pedpa KOTOPOH paBHBI 2a, CTOPOHBI
OCHOBaHHUA paBHHI a. TpedOyercs: 1) MOCTPOUTH ceueHue, MPOXOIsIIee Yepe3 CTOPOHY HHKHETO
OCHOBAaHUS W MPOTHUBOJIEKAIIYI0 €l CTOPOHY BEpPXHErOo OCHOBaHMS; 2) HAWTH IUIOIIAIb
IIOCTPOEHHOT'O CEUEHUSI.

27. Jlana ueThlpexyrojbHas npuszMa u Touku A, B, C Ha 60KkoBBIX peOpax npusmsl. [locTpoiite
CEUEHUE, IPOXOISILEE YEPE3 ITH TPU TOUKH.

28. Jlana mpaBWJIbHas dYeTbIpexyrojibHas mnupamuaa. llocTpoiite ceyeHHe NHPAMHIIBL,
MPOXOJAIIEE Yepe3 CTOPOHY OCHOBAaHUS 101 yriaoM 30° K MIOCKOCTH OCHOBAaHUSI.

29. OceBbIM ceUYeHHEM LMIMHIpa sBJseTCs KBazapaT. HallTu miomaas OCHOBaHUS IIMIIMHIPA,
€CITU IUIOIIA b OCEBOIO CEYECHHs paBHA S.

30. Pamgmyc ocHoBaHusi KOHyca I, BeicoTa N. B KOHyC BmmcaHa mNpaBWJIBHAs TPEYroJibHAs
npus3Ma, OOKOBbIE IpaHU KOTOPO KBajpaThl. Haliaure pebpa npu3Msl.

31. lan ycedeHHBIH KOHYC, IUIONIAJAM OCHOBaHWMU KoToporo S u S. Haiinmute rmuiomans
CPEHETO CEUEHUS, MAPAIIIEIBHOTO OCHOBAHMSIM.

32. IlpsmoyronsHuK co croponamu a u b (a > b) Bpamiaercs Bokpyr croponsl a. B Teno
BpameHus nomemnieH oTpe3ok C, KOHIBI KOTOPOTO JIeKAT HAa OKPYKHOCTSIX 00OMX OCHOBaHUH.
Haiitu kparyaiimee pacCTossHUE OTPE3Ka OT OCH.

33. Haiitu ypaBaenue chepsl, mpoxossiieit uepes Touku (0; 0; 0), (0; 0; 4), (0;4;0), (4;0;0).

34. Haiigure paauyc mapa, OMHCAHHOTO OKOJIO Ky0a CO CTOPOHOM a.

35. Jlana mpaBuiIbHasE YETHIPEXYrojbHas MHMpaMHia, CTOPOHA OCHOBAHHUS KOTOPOW paBHA d,
IIockuil yron npu BepummHe 60°. Haiinure paguycel BIMCAHHOIO M ONMCAHHOTO ILIAPOB U
BBIYMCIIUTE UX, €clU a = 44 cMm.

Tema 7.5. U3mepenust B reomerpuu. (4 yaca)
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MHoOrorpaHHuKH
1. B npsMoM mnapajenenumnene CTOpoHbl OcHoBaHMA paBHbl 10 cM u 17 cMm, onHa u3
auaroHanei ocHoBanust 21 cm; Oombinas AuaroHans napaivtenenunena 29 cm. OmpenenuThb
TUTOIIA/Ib TTOJIHOW MOBEPXHOCTH MapauIesIeUIIea U er0 00BbEeM.
2. 3MmepeHnuss  NpsMOYTOJBHOTO Napajulelenunena OTHOcATCA, Kak 2:7:26; auaroHaib
napaenenunena pasHa 81 cm. Haiinute o6pemM mapamuienenunena M IUIOMAAb OOKOBOM
MIOBEPXHOCTH.
3. JluaroHanu rpaHed NpSAMOYrOJIbHOTO Mapajjiesienunesa paBHel 7 ¢cM, 8 cM U 9 cwm.
Haiinure oObeM mapanmenenumnesa.
4. JlnaroHayb MpsMOYTOJIBHOTO MapajlieNieuIie/ia paBHa | 1 COCTaBIsIeT ¢ OJHOW T'PaHbBIO Yrojl
o, a ¢ Apyroi — yrou 3. Beraucnure o0beM Mmapauienenunea.
5. OcHOBaHME NPAMOTO MNapajuleJenuIea — NapauieIorpaMM co CTOpoHaMH 8 cM U 32 cM u
ocTpbIM yriaoMm o = 60°. bonbmass auaronans napamuienenunena pasHa 40 cMm. Beramcnuth
o0BeM Mmapaienenumnesa.
6. CTopoHbl OCHOBaHMS IPSIMOIO Mapajiesenunena paBHel 25 ¢cM u 39 cM, a muomagu ero
MaroHaJIbHBIX ceueHU paBHbI 204 cM? u 336 cm?. Haiimure 06bem MapajieNenuIeaa.
7. CTOpOHBI OCHOBaHMS MPSIMOTO MapaiesienuIesa paBubsl 17 cM u 25 cM, ojHa U3 JuaroHajien
OCHOBaHMA paBHa 26 cM. MeHblasg IuaroHaigb MapajuieNienunesa o0pa3yeT C IUIOCKOCTBIO
ocHoBaHus  yron  30°. BpramcnuTh 00beM — mapaieNenuena W IJIOManh  [OJTHON
MIOBEPXHOCTH.
8. OcHOBaHHMEM IMPSMOTO  TapajyieNienunena  sBIsgeTcss  pomMO, JUAaroHaId  KOTOPOTO
oTHOCATCS, Kak 5:16. Jlnaronanu mnapamienenunena pasHbI 26 cM u 40 cMm. Beruncnute o0beM
napajuleJenuneaa.
9. Beruncnute 00beM MPSIMOTO MapajieNenuea, OCHOBaHHE KOTOPOro - poMO CO CTOPOHOI a
U YIJIOM ¢, a TUaroHaib OOKOBOM I'paHH COCTaBIsIET ¢ OOKOBBIM pedpoMm f.
10. OcHOBaHME MPSAMOTO MapaUIeNenuIea CIyKUT pOMO CO CTOPOHOM & M OCTPBIM YIJIOM O
Bonpmass nuaroHans mapajuleNieluIie[a COCTaBIseT C TUIOCKOCTBIO €ro OCHOBAaHHUS yroi f3.
Bbruncnute 00beM mapajuienenunesna M Imiomanas OOKOBOM MOBEPXHOCTH.

Tesa Bpamenus

1.Beicora munuaapa Ha 10 cM Oosblie paanyca OCHOBaHUS, IJIOIIAIb TOJHOM MOBEPXHOCTH
paBHa 144w cm?. OnpeienuTh 00beM HIIHHPA.
2.B mwmHape paguyc ocHoBaHUS I = 2 cM, a BeicoTa h = 7 cMm. Omnpenenuts paaumyc Kpyra,
PaBHOBEJIMKOTO IJIOLIAAN MOJHOM MOBEPXHOCTH 3TOTO LIWIMHIPA.
3.01uH UWIMHAP MMEET BbICOTY 2.4 M M JUaMeTp OCHOBaHUA 1 M; Apyroil IMIMHIAP MMEET
BoicoTy 1.2 M u guamerp ocHoBaHus 0.5 m. CpaBHUTH Mexay co0oif 00beMbl 000MX
LUJIMHPOB.
4.I1nomane OOKOBOWM MOBEPXHOCTH LWWIMHApPA S, a JJIMHA OKPYKHOCTH OCHOBaHHUs paBHa C.
Haiiti 00peM mumuHApa.
5.3 paBHOCTOPOHHErO IWWIMHIpPA, AUAMETP OCHOBaHMsS KOTOporo pasBeH 20 cM, BBITOYEH
HaunOouspImii map. Haiftu 00beM 1 mitomniais HTOBEPXHOCTH MIapa.
6.lnaronanp d 0ceBOro ceyeHUs HWIMHAPA HAKIOHEHA K TUIOCKOCTH OCHOBAHHS TOJ YIJIOM OL.
Beranciuts 00beM U IJI01a1h O0KOBOM MOBEPXHOCTH HUIMHAPA, eciau d = 6.4 cM, oo = 57°20".
7. JlnaroHans IpsIMOYTrOJIbHUKA COCTABJISAET C OJHOU U3 CTOPOH YIOJI O.. BBIUMCINTE OTHOLIEHHE
00BbeMOB LIMIIMHAPOB, 00Pa30BAHHBIX BPALICHUEM MPSIMOYTOJIbHUKA OKOJIO KKJIOW U3 CMEXHBIX
CTOPOH.
8.00pa3yromiast KoHyca, paBHass 4 1M, COCTaBJIET C IJIOCKOCTBbIO €ro ocHoBaHMs yroia 30°.
Haiitu 00beM KoHyca U 11013 s OOKOBOM MOBEPXHOCTH.
9.Yepe3 BepuIMHy KOHYCa IOJ YIJIOM (0 K OCHOBAaHMIO IIPOBEJEHA IUIOCKOCTb, OTCEKAMOMIasl OT
OKpPYXHOCTH OCHOBaHHs Ayry a. HaiiTu o0beM KOHyca, €Clii pacCTOSIHHE OT IJIOCKOCTH [0
LIEHTpa OCHOBAHUS PAaBHO @ U BBIYMCIHUTD €ro, ecimm oo = 120°, a=4.2 cm.
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10.Yron npu BeplIMHE B OCEBOM CeueHUMM KOHyca paseH 120°. OmnpeaenuTs MOJHYIO
MOBEPXHOCTh U 00bEM KOHYca, 00pa3yrolas KOTOporo paBHa 12 cm.

11.Yron npu BepuIMHE 0CEBOT0 CEUEHUsI KOHyca 2, paauyc ocHOBaHus I. HaliTu niuuHbI
paanycoB I1apOB, BIMCAHHOTO B KOHYC M ONIMCAHHOI'O OKOJIO HETO U BBIYUCIIUTD UX, €CIIH
r=6.2cm, ¢ = 38°20'.

12. Bricota 1 06pa3yionias KOHyca OTHOCATCA Kak 4:5; 00beM koHyca pasen 96m cwm®. Haiitu
IJIOLIA/1b [TOJIHOM MOBEPXHOCTH KOHYCA.

13.Pangnyc ocHOBaHus KoHyca 9 M, ero BeicoTa 17.1 M. Kakoe koim4ecTBO Kpacku moTpedyercs
JUIS TOKPBITHSL GOKOBOM MOBEPXHOCTH KOHYca, eciiu Ha 1 M? pacxomyercs 0.5 r.

14.Yron mexnay oOpasyromieil 1 ochlo KoHyca paBeH 45°, oOpasyromas paBHa 13 m. Haiitu
00beM U TuIomIaib 60KOBON MOBEPXHOCTH KOHYCA.

15.Paguycel OCHOBaHMI yCEUeHHOIo KoHyca paBHBI 11 u 7 cm, BeicoTa ero 3 cM. Onpenenutsb
TUIOIIA b OOKOBO MOBEPXHOCTH YCEUEHHOTO KOHYCA U €ro 00beM.

16.B ycedeHHOM KOHYCE paauychl OCHOBaHMA paBHBI 27 cM U 11 cM; oOpa3yromias OTHOCUTCS K
BBICOTE, Kak 17:15. Halitu 00beM yceueHHOTO KOHYyca.

17.00pa3yrommas yce4eHHOTO KOHyca paBHA | M HaKJIOHEHA K IJIOCKOCTU OCHOBAHUS IMOJ YTIIOM
¢. Onpenenutb 00bEM yCEUEHHOTO KOHYCA, €CIIM OTHOIICHHE IJIOIa/ieil ero OCHOBaHUIN paBHO
4.

18.B yceueHHOM KOHYCE OTHOIIEHHE TUIOIaeli OCHOBAaHM paBHO 4, 00pa3yromias UMeeT AIHUHY
| ¥ HaK/IOHEHA K IUIOCKOCTH OCHOBAHUS TIOJ YIJIOM O. BBIYHCINTH 00BEM YCEYEHHOTO KOHyca
npu o = 51°20", | = 8.4 cm.

19.06pa3yromiasi yceueHHOTO KOHyca paBHa | 1 HakioHeHa mox yriaom o. Pamuyckl ocHOBaHUI
OTHOCATCS, Kak M : N (M > n). Beraucnute miomnia s> O0KOBOH MTOBEPXHOCTH KOHYCA.

20.Bokpyr cdepsl pagmyca 6 CM ONUCaH YCEYCHHBIM KOHYC, PaguyChl OCHOBAHMH KOTOPOTO
OTHOCSTCS, Kak 4 : 9. BeIuncauTh miomaabs 60KOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCA.

21.B yceueHHblii KOHyC BmmcaHa cepa pamuyca r. M3 mentpa cdepbl nuamerp OOJIbIIETO
OCHOBAaHMS BHUJCH IOJ YIJIOM o. Bbrumciauth ruiomanb OOKOBOM MOBEPXHOCTH YCEYEHHOTO
KOHYyca.

22 BplYyUCIUTE BBICOTY YCEUEHHOTO KOHYCa, €CIHM IUIOIAAb €ro OOKOBOW IOBEPXHOCTH
paBHOBEJIMKA CyMME ILIOIAJEH OCHOBaHMI, a pauychl OCHOBAaHHUI paBHbI R U I'.

23.B yce4eHHOM KOHYCE€ JAMAaroHaJd OCEBOIO0 CEYEHUs B3aMMHO NEPIEHIUKYJISAPHBI, a
oOpa3symomias COCTaBIseT C IUIOCKOCThIO HIKHETO OCHOBaHHS yroi o M paBHa |. Beramciuts
IUTOIIA b TIOJIHOM TIOBEPXHOCTH YCEUEHHOTO KoHyca nipu | = 12.2 cMm, o = 46°12".

24 Paninychl OCHOBAaHMI YCEYEHHOTO KOHyca paBHbI R M I, a oOpasyromas HakJIOHeHa K
IUTOCKOCTH OCHOBAHUS MO/ yriioM 60°. BerauciauTs miomanab 60KOBOM MOBEPXHOCTH KOHYCA.
25.Pasnychl OCHOBaHMM yceueHHOro KoHyca R u I, oOpasyromas HakKJIOHEHa K OCHOBAHUIO TIOJ
yriaoMm o.. Haiiti 00beM yceueHHOTO KoHyca, eciii R =12.4 cm, r = 7.2 cm, oo = 50°18'.
26.1lunuHap mnepecedeH IUIOCKOCTBIO MApajuIeIbHO OCH. OTa IIJIOCKOCTh OTCEKaeT oOT
OKPY>KHOCTH OCHOBaHHsI Iyry o.. Jlnaronanb ceueHus paBHa | M cocTaBiseT ¢ OCHOBaHHEM yroJ
¢. Beraucnute 00beM mumuHpa, npu | = 18.2 cm, ¢ = 61°20", o = 90°,

27.B ocHOBaHuE KOHYyCa BIIMCaH KBaJpaT, CTOpPOHA KOTOPOro paBHa a. Ilnockocts, mpoxoasias
yepe3 BepIIMHY KOHyca M OJHY M3 CTOpPOH 3TOro KBajpara, oOpa3yeT B CEYCHHUU C
MIOBEPXHOCTHIO KOHYCA TPEYrOJbHUK, YIOJl IPU BEPUIMHE KOTOPOTO paBeH o. Beranciaute 00bem
KOHYyca.

28.0ceBbIM CEYEHHEM KOHYCA SBJIIETCS TPEYrOJIbHUK, YroJl IPH BEPIIMHE KOTOPOIO paBeH O.
Pagnyc OKpyKHOCTH, ONMHCAHHOM OKOJIO 3TOTO TpPEYrojibHUKA, paBeH R. Borumciautbs o0bem
koHyca, mpu R = 4.8 cMm, a0 = 69°40

29.YceueHHBI KOHYC, BBICOTa KOTOPOro paBHa 12 cM, a paauychl OCHOBaHUH 6 cM U 9 cM,
IepeceyeH ABYMs IUIOCKOCTSIMH, NapajuleIbHbIMU OCHOBAHMSM M ACIALIMMH BBICOTY Ha TpU
paBHbBIE YacTH. BeuucinTh 00beM cpeiHeil yacTu KoHyca.
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30.Xopaa OKpyKHOCTH OCHOBAaHHUSI KOHycCa, yHaJCHHas OT LEHTpa OCHOBaHUS Ha O, cTaruBaer
ayry B 120°. ITnockocTs, mpoxojsiias 4epe3 3Ty XOpAYy M BEpIIMHY KOHYCA, COCTaBISET C
IUIOCKOCTBIO €ro OCHOBaHMs yros [. Haiftwu miomans mOJHON MOBEPXHOCTH  KOHyca W
BBIYUCTHUTB TIpH 3 = 49°20', d = 2.8 cm.

KonTpoasnasi padora. O0beMbl U TUIOIIAM TOBEPXHOCTEH MPOCTPAHCTBEHHBIX Tell.
Paznen 8. O0o0maromee noBTopeHue
Tema 8.1. O6o6marwmee nosropenne.(6 yacon)

Jluteparypa
OCHOBHBIE UCTOUYHUKU:

1. MopakoBuy A.I'.AnreOpa u Hayasna MmareMaTnyeckoro aHanuza. 10-11 xkmaccsl. B2 u. 4
1. YuebHuk i yqamuxcsi o00pa30BaTeNbHbIX YupekaeHui (0a30BbIil ypoBeHb) — 13-¢
u3M., cTep. — M. : Muemo3uHa, 2012. -. 400 c.: nn.ISBN 978-5-346-01992-3.

2. Mopakosuu A.I'. AnreOpa u Hayana marematuyeckoro ananusa. 10-11 kmacesr. B 2 u. 4
2. 3ajauHuK s yJamuxcsi 00pa3oBaTeIbHBIX yUpexaeHui (0a30BbIil ypOBEHb) MO pel.
A.I''MopnkoBuya. — 13-e u3z., crep. — M. : Muemo3suna, 2012 — 271 c.: un. ISBN 978-5-
346-01993-0.

3. Toropenos A. B. T'eometpusi: 10 - 11 kiaccsl : yueOHUK Ui 00111€00pa30BaTeIbHbBIX
opranu3zaiuii: 6a3oBbIii 1 pomIbHEINA ypoBHU / A. B. TloropenoB .— 13-e uzn. —
Mockaa : [Ipocsemenue, 2014 .— 175 c. : wi. — bubnuorp.: ¢. 172-173 .— ISBN 978-
5-09-032026-9.

4. Maremaruka : yue0. Ui yqamuxcs yupexaeHuit cpen. npod. oopasosanus / A. T
JlykankuH. - M. : TDOTAP-Menua, 2014. - 320 c. - ISBN 978-5-9704-3094-1.

I[OHOJIHI/ITCJIBHBIC HCTOYHHUKU:

1. BammakoB M.W. MaremaTtuka: yaeOHUK JUIsl HAUAJIBHOTO U cpell. mpod. oOpa3oBaHus./
M.J. bammakos. - - 9-e u3a. crep. — M.: Akanemus, 2014 — 251 c. ui.-
(ITpodeccuonanbuoe obpazoBanue. O6meoOpazoBaTensHbie AucuIumHb) ISBN 978-5-
4468-0742-0.

2. bammaxos, M.M. Maremartuka. 3ajauHuK: yaeOHOE OcoOue I Ha4aIbHOTO
podecCHOHAIBLHOTO U CpeHero npodeccuoHaIbHOro oopasosanus / M. U. bammakos
.— 4-e u3n., crep. — Mocksa : Akagemus, 2014 .— 414 c. : un., Tabn. —

(ITpodeccuonanbroe obpazoBanue. O6meoOpa3oBaTenbHbIe AUCHUILTHHBL) .— ISBN
978-5-4468-0722-2.

3. AnreOpa u Hagana MmaTemaTuueckoro aHanmza. 10-11 xkmaccel: yaeOHUK 1St

00pa30BaTeNIbHBIX OpPraHU3aInil C MPUJIOKEHUEM Ha AJIEKTPOHHOM HocuTene. [lox pe.
Konmoroposa A.H., 22-e uzn. — M.: IIpocsemenue, 2013. — 384 c.,ISBN 978-5-09-
031301-8, -. ISBN 978-5-09-031129-8 (CD-ROM).

4. MaremMaruka B IpuMepax U 3aiadax A noarotoBku k EI'D u noctyruienuto B BY3: Vu.
noc./JL.T.flumenes, 2-e uzn., nom. - M.: By3osckuii yuebnuk, HUL[ MTHDPA-M, 2016. -
336 c.: 60x90 1/16 (Ilepernér) ISBN 978-5-9558-0401-9
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HNuTepHeT-pecypcebl:

1.
2.

3.

www.fcior.edu.ru (MadopmarmonHsie, TPEHUPOBOYHBIC M KOHTPOJILHBIC MaTePHAJIbI).
www.school-collection.edu.ru (Exnnas xomutekiust ugpoBbIX 00pa30BaTEIbHBIX
pecypcoB).

http://www.studentlibrary.ru/ Snexrporno-bubnuoreunas Cucrema «KoHCymbTaHT
Crynenray.

http://e.lanbook.com/ DnekTpoHHas OMOIHMOTEYHASI CHCTEMA H3ATENbCTBA «JIaHb.

http://www.biblio-online.ru/ 3nekrpoHHo-6nbNIMOTEYHAs cCUCTEMA.

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

http://www.iprbookshop.ru/ DnekTpoHHO-O0MOIHOTEUHAs CHCTEMA.
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