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IIpakTnyeckas padora Ne 1 mo Teme:
«Pemienne ajgredpanveckux 3agau».
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HpI/I KaKuX 3HAYCHUAX da BBIPAKCHHUC 9 — 0,3(1 IMPUHUMACT MOJOXUTCIIBHBIC

3HAYECHUA?

[Tpsimast xacaetcst okpykHOCTH B Touke K. Touka O — 1ieHTp okpykHOCTH. XOpaa

KM o6pa3syet ¢ kacaresbHol yroi, paBubiii 50°. Haiinute Benmuuuny yrina MOK.

KareTsl MpsMOYronbpHOrO TpEyroJbHHMKA PaBHBI 20+/41 H
25+/41 . Haiinure BBICOTY, IPOBEAEHHYIO K TUIIOTEHY3E.

Haiigure miomans Tpaneunu, n300paxEHHON Ha PUCYHKE.

[Tnomane nNpsAMOYroibHOTO TPEyrojbHUKA paBHa 250+/75 .
OmuH w3 octpeix yriaoB pased 30°. Haligute amuny
TUTIOTEHY3HI.

Kaxue u3 cnenyromux yTBepKIeHUI BEpHBI?

1) Ilmomans kBagpara paBHA MPOU3BEACHUIO €0 JUaroHaJIeH.

2) Ilnomans nmapamiensorpaMma paBHa MPOU3BEACHUIO €r0 CTOPOH.

3) Ilnomans Tpamenuu paBHa MPOU3BEACHHUIO CPEIHEH JIMHUU Ha

BBICOTY.

B Tabnuue manel pe3ynbTaThl 3a0era IeBOYEK S5-To Kiacca
Ha auctaHiuioo 30 M. BeimummTe HOMEpa JOPOXKEK, IO
KOTOPBIM O€Kali IEBOYKH, IMOJTYIHBIINE 3a4ET.

Ha nuarpamme noka3aHo KOJIMYECTBO 3aIPOCOB CO CIIOBOM
CHET', cnenanHbBIX Ha IOMCKOBOM caiTe Yandex.ru Bo Bce
mecsubl ¢ Mmapra 2008 mo okrsaoper 2009 roma. Ilo
TOPU30HTANM YKa3bIBAIOTCS MECSIbl, 1O BEPTUKAIU —
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KOJIMYECTBO 3allpOCOB 3a JNaHHBIM Mecsl. Onpenenure MO AuarpaMMme HauOoJbIlee MECSYHOe
Kosim4ecTBo 3anpocos co cioBoM CHEI' B nepuon ¢ Mapra no centsiops 2009 rona.

13. CtupanbHas MammHa, kotopas cromna 5500 py6unelt, nponaéres ¢ 20-npoueHTHoM ckuakoi. Ilpu
MOKYIIKE 3TOW MAaIIMHBI MOKYIaTeab oTaan kaccupy 4500 pyOneit.
Ckonbko py0Jei caauu OH 10JIKEeH HOJTY4YHUTh?

14. HaknoHHasi Kpblllla yCTaHOBJIEHA Ha TPEX BEPTUKAIBHBIX OIOpax,
pacmojoKeHHbBIX Ha OJHOM mpsmol. CpenHsss omopa CTOUT
rocepeiHe MeXAy Majoi U OoJblIoi onopamu (cM. puc.). Beicota

cpemHel omopsl 2,2 M, BbICOTa OONbBIICH OMOpHl 2,5 M. HalauTe
BBICOTY MEHBIIIECH OMOPHI.

15. Ha nmarpamme mokas3aHbel penurvos3Hsle coctaBbl HaceneHus ['epmanum, CIIA, Asctpum u
Benukobpurtanuu. Omnpenenure no auarpaMMme, B KaKUX CTpaHaX CyMMapHasi J10Ji IPOTECTAHTOB U
KaTOJIMKOB IpeBbImaet 75%.

1) Tepmanus 2) CIIA 3)  Ascrpm 4) BemixoSpuTanus m]m IIPOTECTAHTSI

% KATOJIHKH

% MyCy/IbMaHE

npoune

16. 3akon [Ixoyns — Jlenna moxHo 3amucats B Buge Q = IRt tiue Q) — KOJMYECTBO TEIUIOTHI (B
JOKOYIIAX), [ — cua Toka (B aMmriepax), R — COMPOTHBIICHUE 1IeNH (B OMax), a ¢ — BpeMs (B CEKyHJIax).
[Mone3ysich 3TOM PopmyIoii, HaitinuTe ¢ (B cekynaax), ecnu Q=378 o, 1 =34, R =7 Onm.

Kpurepuu onenuBanus:

«3» - BepHO BbINIOJIHEHBI §8-10 3amanuii;
«4» - BepHO BbINOJIHEHB! 1 1-14 3anannid;
«5» - BEpHO BBINOJIHEHB! 15-16 3amanuii.

IIpakTnyeckas padora Ne 2 o Teme:
«BpIinosiHeHue apupMeTHdeCKUX AeicTBUI HaX YucaaMu. CpaBHeHHe YMCJIOBBIX BbIPAKEHUI»

Bapmuanr 1
BoruncnuTe 3Hau€HUS BBIPAKESHUS:
1. [2+313;
2. ;
3. .
[IpencraBpTe B BUEC MPOU3BEACHHS CTETICHEH Pa3IMUHBIX MPOCTHIX YUCEN:
A. 512;
B. 8041;
C. 1000188.
ComnocraBbre nape uucen napy, cocrosiryo u3 ux HOK u HO/:
A.
HOK; HO,
Huena 24,3 108; 18 I[144; 18 36:3
36; 54
12; 9

B.



Yuena HOK; HOJI
27648; 8 1332; 2 1274; 91 11088; 7
637; 182
112; 693
C.
Yyena HOK; HOJ
900; 60 1890; 3 2975; 17 4515; 43
135; 42
425; 119

[IpencraBbTe OECKOHEUHYIO MEPUOAMUYECKYIO ACCATHUHYIO APOOb B BUJE OOBIKHOBEHHOI:
A. 0,(13);
B. 1,4);
C. — 1,12(15).
CpaBHuTe yncha:
A. 2,13-10" u 1,81 - 103
B. 1,27-10°u5,41-10%

C.
Bapuanr 2
1.  Bbruucnure 3Ha4EHUS BBIPAKCHMS:
A. jﬁ‘;l‘”f 5
h 59
B. ||y EHI_[II :
C.
2. IlpexacraBbre B BUJIE€ MPOU3BEIACHHUS CTENEHEN PAa3IMYHBIX MPOCTHIX YUCE:
A. 97;
B. 14641,
C. 13832.
3. Conocrasre nape uucen napy, cocrosauyt u3 ux HOK u HO/I:
A.
HOK; HO,
Huena 24;3 108; 18 H144; 18 363
18; 144
3;24
B.
Ynena HOK; HOJ
27648; 8 1332;2 1274; 91 11088; 7
36; 74
1024; 216
C.
Yuena HOK; HOI
900; 60 1890; 3 2975; 17 4515; 43
301; 645
180; 300

4. TlpencraBsre O€CKOHEYHYIO MEPHOIUIECKYIO IECATUUYHYIO IPOOb B BUE OOBIKHOBEHHOM:
A. 0,(15);
B. 2,(8);



C. —2,15(13).
5.  CpaBHuTe 4ynCIHa:

A. 8,26-10° 1 9,48 - 10%;
B. 2,73-10° 1 1,28 - 10,
C. i

Kpurepun oneHuBanus:

«3» - BBINIOJIHEHNE YPOBHS A;
«4» - BBINIOJIHEHNE YPOBHS B;
«5» - BpInonHeHue ypoBHs C.

IIpakTHyeckas padora Ne 3 o reme:
«Haxo:xkneHue npuOJINKeHHbIX 3HAYEHU I BeJIMYMH MOTPEIIHOCTEed BHIYMCIEHH D)

Bapuanr 1
1. Haiinnte aGCcomOTHYIO MOTPEIHOCTh OKPYIVIEHHs A0 €IMHMIL cleAyrouux yucen: a) 0,8; 6)
19,3.
2. Amnepmerp naér touHocth +0,015A. Ilpu um3mepeHun cuibl Toka nonyuwin 15,94A.
VYKa)kuTe rpaHulbl 3TOro YUCIa.
3. Vkaxure BepHble IU(PHI (B IIMPOKOM CMBICIE) cienyromux yucen: a) 14,23+0,002; 6)
124420.
4. OxpymiuTe 10 IEPBOTo CIIpaBa BEPHOTO pas3psaa NPHOIMKEHHbIE 3HAaUCHHs TAHHBIX YHCEN: a)
0,3281+0,05; ©6) 24,734+0,06.
5. OxpymuTh TOuHBIE yucna: a) 286; 0) 7,19 — no AByX 3Ha4amMX HU(pP C HEJOCTATKOM U C

HU30BITKOM. Haiigute OTHOCHUTCIIbHYIO NOTPCHIHOCTD KaXKA0I'0 OKPYIJICHU.

Bapuanr 2
1. HaiimuTe abCOMIOTHYIO MOTPENTHOCTh OKPYTIICHUS 0 €IMHUIL CIeAYoImuX uncen: a) 0,6; 6)
27.9.
2. Amnepmetp aaér Tounocts +£0,025A. Tlpu nzmepennn cuibl Toka noayuwin 17,58, Ykaxure
IPaHUIIBI 3TOTO YUCIIA.
3. VYkaxkute BepHbIe ITUGPHI (B IIMPOKOM CMBICIIE) ciieayronux uynucen: a) 12,43+0,002; 6)
138+20.
4. OxpyruTe 10 IEpBOTO CIpaBa BEPHOTO pa3psiia MpUOIMKEHHbIEC 3HAUE€HUS JAHHBIX YHCEIl: )
2,0637+0,0025; 6) 14,0367+0,8.
5. OKpymUTh TOUHBIE YKCIIa: a) 268; 0) 45,8— 10 ABYX 3Ha4amux IUp C HETOCTATKOM U C

n30bITKOM. HaliiuTe OTHOCUTENBHYIO MOTPEITHOCT KaXK0TO OKPYTIICHHS.

Kpunrepun oneHnBaHus:

«3» - BBITIOJTHEHHE 3 3aJ]aHUS;
«4» - BBITIOJIHEHYE 4 3aIaHNS;
«5» - BBIIIOJIHEHHE 5 3a1aHUH.

IIpakTHyeckas padora Ned
no Teme: «BpInmoTHeHne AeiicTBUii HAl KOMIJIEKCHBIMH YHCIAMM»

Bapmuanr 1
1. Beluucnute 3HaYeHHE BBIPAXKEHUIA:
2+ 30 7
A1) 5460 2) (1),
342
B. 1) 2-30 i1y, 2) V2 N2
3+2i 2+ 2 2




2-30G+1) Q-1 .
B G+20Gi- D 2+z(Z 4 2) (Vi)

. M300pa3ure MHOXXECTBO TOYEK, YAOBJIECTBOPSIOLINX YPABHEHHUIO MIIM HEPABEHCTBY:
A |z| <4
b. |zi-i|>6;
B. |z-i|+|z+1]| = L
. Hailiqure xopHU ypaBHEHUS:
A. 2+ 72+ 100 = 0;
E.7-8=0;
B. 7' +87+7=0.

Bapmuanr 2

Brprurcivte 3HaU€HNE BBIPAKEHUM:

2-3i
A. 1) L+5+602) (i- 17,

3+ 28

2-3i -1, . V2 V2
B. 1 + (-i-4);2 - Y

) 3-2i 2-1i ) 2 2

B.1 2 +3i)-i+1) +i+1(1_ 4); 2) (V3i-1).

-1 3-20-3i-1) 2-i
. I/I306pa3HTe MHOXCECTBO TOYCK, YAOBJICTBOPAIOIIUX YPABHCHUIO UJIM HCPABCHCTBY:
A. |z-i]|>9;
b. |zi+1|<12;
B.|z-2i|+|z+1-1| =1
. Haiigute KopHU ypaBHEHUS:
A.Z22-11z+ 90 =0;
Bb.7+8=0;
B. 7/ +1277+ 32 =0.

Kpurepun onenuBanus:

«3» - BBITIOJIHEHUE YPOBHS A;
«4» - BbINONIHEHUE YPOBHS b;
«5» - BbIMNOJIHEHME YPOBHSA B.

IIpakTnueckast padora Ne 5
1o teme: «BbIlYuc/IeHHEe U CPaBHEHUE KOPHEH.

IMpakTnyeckas padora Ne 5
1o teme: «BblunciieHne U cpaBHeHNe

Bbino/iHeHHE pacyeToB ¢ paguKaJIaMm»

KOpHeii. BolnmoJiHeHne pacyeToB ¢

Bapmuanr A, paaukagamMmm»
Brruncnure: Bapuanr A,
4. 20-.5 D. Bpruucnure:
5.
6. i ™
D. |
7. A i"
' - i -
8. ik E.
F.
N306aBbTeCh  OT  WPPAlMOHAIBLHOCTH G.
3HAMEHAaTeJIe APOOH: H. '

=

6. ——— E. 1306aBbTech OT HppannoHAIBHOCTH B
.
l 3HAMEHaTele Jpoou:
7. 241 D 57‘{
Brmecnte MHOKHUTEND U3 1101 3HAKa KOPH:I: 4
D. 08 E. -
E. W )
F 45 F. BriHecuTe MHOXMTENb U3 TOJ 3HaKa
. AN

KOPHS:




G "l v -, x>0,
y>0)
BHCCI/ITG MHOXHUTEIIb 110 3HAK KOpHSI:
D. 5.2
E. 32

F. 2x'x ,(x>0)
CpaBHuTe yncna:

LTI

E.

F. 43

G. "25: 0, (x>0, y>0)

G. Brecure MHOXKHUTCIIb 1o4g 3HAK
KOpHSI:

D. § 1}
E. 1]
F. 411, (x>0)

H. CpaBHnute uucna:
i,

IIpakTnueckasi padora Ne 5
no reme: «BblunciieHne U cpaBHeHNEe KOPHeN.
Bbino/jiHeHUE PacyeToB ¢ PaguKaAJIAMMI»)
Bapuanr b,
A. Beruucnure:

Tle-51-4 12
E
C. b
D. 43l

B. MN30aBbTech OT UpPpaLMOHATIBLHOCTH B
3HaMeHaTele Jpoou:

A ST
a— 1
B. . .
va ey a+
C. BblHecuTe MHOXHUTENb M3 MOJ 3HAKa
KopHs: )

D. Bnecure MHOXHTEB IO 3HAK KOPHS:

E. CpaBuute uncna:

\
"

il 1 .

IMpakTnyeckas padora Ne 5
1o reme: «BbluncieHne U CpaBHEHHE
KOpHeii. BbinosiHeHHe pacyeToB ¢
paaukagamMmm»
Bapmuanrt b,
A. Bpruucnure:
961 36
B. —
i
C. 73-W3+7-3.3
D. «l+.53-76-2.3
B. N36aBwsreCch OT MppalIMOHATILHOCTH B
3HAMEHaTele JpooH:

A

L= el
2+h
g+l
va =1 a+l
C. BBIHeCI/ITe MHOXHUTECJIb U3 1104 3HAaKa

KopHs: 81t e
D. Buecute MHOXHUTENL TMOJA 3HAK
KOpHSI:  ETIYIN
Ao

E. CpaBHute uncna:

T R

IIpakTHyeckas padora Ne5
1o Teme: «BblunciIeHNEe H CPABHEHNE KOPHEH.
BeinosiHeHue pacyeToB ¢ paIuKaJIaAMU»

Bapmuanr B,
A. Brrunciwnre:
A, 340 (—BF—13—1 (=8
B. [1— 344203

B. MN30aBbTech OT WpPPaNMOHATHLHOCTH B
3HaMeHaTese Ipoou:

IIpakTuyeckas padora Ne §

1o TeMe: «BbIuuc/ieHne U CpaBHEHHE
KOpHeil. BelnoiHeHue pacyeToB ¢
paauKaIaMID)

Bapuanr B,

1. Brpruucnure:

A 4+ (=15 =1 4= (=15)

B. [1-. 5

2. H306aBbTeCh OT HPPaAMOHATEHOCTH B
3HaMEHaTele Jpoou:

b+, 5




Ao ) 1712
I TR J— 3+ 2
B. 24020 3 b) 3= 23
C. BpiHecuTe MHOXHWTENIb W3 TOJ 3HaKa 3. BreiHecHTe MHOXUTENB U3 MOJ 3HAKa
KOPHS: B Y KOPHS: B APy A
g h=05e N g=bh=0ne N
D. Buecure MHOXUTENb IOA 3HAK KOPHS: 4. BHecure MHOXHTEIb TMOJA  3HAK
0.5ab ' —loa s L 2, 5 —h
E. Pacnonoxwure qyucia B MOPSIIKE KopHi: e T 2Ta”
BO3pACTAHMSA: ' 3+ 4.1 3+ 2ul 100 5. Pacnonoxxkute wuyucina B IOpsSAKE
BO3pACTaHMS: « 4, 13030028
Kpurtepun onenuBanus:
«3» - BBINIOJIHEHHUE YPOBHS A;
«4» - BBINIOJNIHEHNE YpOBHS b;
«5» - BBINIOJIHEHUE YPOBHS B.
IIpakTuyeckas padora Ne6 nmo teme:
«PelieHne HPppaMOHAJILHBIX YPABHEHU D)
Bapuanrt Al Bapuanrt A2

a.vVxl—4x=+6— 3%
ﬁ.\.,."'EX—-H =x —1;
B.2¢x— Vx=1;
rVx+x—3=3

1. Pemure ypaBHEHUs:

a.Vxl—10=+—-3x
B.vV2x+4=x—2;
B.3%x—2x=75;

riWx++ix—5=1

2. Omnpenenure npyu KaKMX 3HAYEHUAX X

. — 2.2
bvEKImay = Vx-—1
NPHHHMAET 3HA9eHHE pagHoe 2

Bapuant b1

avxZ+x—3=+1-—2x;
B.V2xI 4+ 7 =x—4
BE.x +3x—VxZ+3x—2=0
rVx+2++yx—3=+3x+4

-
bvERKImEy = Vx* + 2
IIPHHHMAET ZHA9EHHE DABHOE 3

Bapuaunt b2
1. Pemiute ypaBHCHHS:
avxl—4x+3=+1—x;
6.V18x2 —9 =x% —4
B.x —8x—2Vx—8x—3=0
rvx+3++x—2=+4x+1

2. HaiimuTe aGCcuccy TOUKM repecedeHus rpaduKkoB (yHKITHIA:

Bapuant Bl

y=Vx+3my=Vx+1

Bapuant B2



1. Pemure ypaBHEHUs:

El.ﬁ.."fx - 24 Ew.."'mZ 4. El.ﬁ.."fx -1+ '-..."'m = 3;
B.V3x+ 12 —vVx +1=+4x+ 13; B.y2x— 1 —Vx—4=+x—1;
B.3x% + 15x+ 2Vx2 4+ 5x + 1= 2; B.(x +4)(x+1)—3Vx?+ 5x+2 =6;

rrVx—10+3yx—17=3 r.y4x+3-—3x+2=1

2. HaiinuTe abcuyccy TOUKU nepecedeHus rpapukoB (yHKIHIA:
vy =+x+ 2y = 3y3x+ y=3Vx+Tuy=+x+3

[

Kpurepuu oneHuBanus:
«3» - BBINIOJIHEHHUE YPOBHS A;
«4» - BBITNIOJIHEHHUE YPOBHA b;
«5» - BBINIOJIHEHUE YPOBHS B.
IIpakTnyeckas pabora Ne7 mo reme:
«HaxoxkneHue 3Ha4eHUs CTENEHH C PAMOHAJIBLHBIM U € JeHCTBUTEIbHBIM IIOKa3aTeseM.
CpaBHeHue cTeneHein)

1 BapuanT
3 3

2 2 1 3 -0.,75 é
1. BbruncauTs: a) 2735 0) 93 -965 B) 1502 625 r) _] +810000"% - [72]‘

16 32
2. IlpeacraBuTth B BU/ie CTENEHU C PALMOHAJbHBIM MOKAa3aTeJIeM:

s[ran12
a) (1) : 6) 43 . 16_2;
3. Berumcsautb:  a) 31+2Y2 .9Y2: ) (2512 - 52v2) 5T

4. CpaBHUTBH 4YHCJIA:
1

J3 1,7 1 1
a)2V3um 2'7;06) %J WIn ;] ; B) 0,88% Win {%J(’ r) {%] * um (0,41)&
(1)*-."'5
z 15
5. CpaBHHUTB YHCJIO C eTUHUIIEH: a) \2 ; 0) 272

IIpakTnyeckas padora Ne7 no reme:
«HaxoskaeHue 3HAYCHHS CTENIEHH C PAMOHAJIBHBIM H € 1eHCTBUTEIbHBIM NOKa3aTeJIeM.
CpaBHeHHe cTeneHeiD)

2 BapuaHT
1. BbIYHCIUTD:
3 LS 33, | 2

a) gras  0) 43 .40 B) 144%:945 1) (0,001)5-22-64°-8 >

2. IlpeacTaBuTh B BUJIE CTENEHU C PAIIMOHAJBLHBIM MOKAa3aTeJIeM:
12 (3)9

a) N2/ 5)6%- 127
3. Belumcsmtb: a) 5 72 V2:.25V2; @) (523 - 43-1) p2v5
4. CpaBHUTBH 4YHCJIA:

1.4

Y

a)3]’4I/IJ'II/I 3\5 6)[ WU [%] ;B) 0,88% Wi {3]? F) {i]gl/lﬂﬂ (0,41) 3

1
3



(1)*\1 g-3
- 5
5. CpaBHHUTB YMCJIO C eIMHUIIEH: a)\3 ; 0) 27

Kputepun ouennBanus:

«3» - BepHO BbITNIOIHEHO 7-10 mpuMepoB
«4» - BepHO BbInoJiHEHO 11-13 mpumepos
«5» - BEpHO BBITIOJIHEHO Bce 14 mpumMepoB

IIpakTnueckasi padora Ne 8 mo reme:

"IIpeoOpa3zoBaHue BbIpaKeHUI, COAEPKAIMX cTeneHu"

Bapmuanr 1 Bapuanr 2
1) Yopoctuth 1) Yopoctuts
3 1 1
x2 - (x%7 +1)? a* — b
3 i 1
x 8- (x*7+1)3 az — bz

2)IIpencraBuTh B BUJIE CTETICHU 2)IIpencTaButh B BUJIE CTETIEHH

3
1 6|| =
= 3 2
xg. X""Ix 3 i 5 n 3
as - a

3) BoinoHUTH 1eMCTBUS
1 1

xz+1 xz2-—-1) 1 2 1 2
1 1_ 1 . 1 3-53-(53—573)
7 — 2 4 2
* * * 1+2-x2—3-3-x2

3) BeInonHUTH TEHCTBUS

4)YHp())CTI/ITI> 4)YrpocTuTth
a a)
PP+1 (b-1)°+b -8  (a+1)2+3
b2+5b+404 Obl+4 aZ—5a+6 a—3
X7 X’ .
6) (XZ’S ')C_O’S)2

0) [ __\.3
(x 03 ) R
S)COKpaTI/Ile TpOOK:

mz +nz2 c—2cz2+1
m+2ymn+n Ve—1

5)Coxpatutb 1podb:
1 1

Kpurepun onennBanus:

«3» - BBITIOJTHEHHE 3 3aJ]aHUS;
«4» - BBITIOJIHEHYE 4 3aIaHNs;
«5» - BBIIIOJTHEHHE S5 3aIaHUH.

IIposepounast padora Ne 9 o reme:
"PemreHne noka3areJbHbIX YPABHEHHUI, CHCTeM YPABHeHH'"
Bapuanr 1. Pemiute ypaBHenus:
1. 57° =25
2.37% =1
3.2 42" =5



4.9"-6-3"-27=0
{ 27% = 9¥
5. 811‘ — 3}'+1

Bapuanr 2. Pemiute ypaBHeHus:
1. 2% =32
2,57 +8 =9
3.3 -3 =72
4. 25°- 65" +5=0
{ 16% = 647
5. 27%%1 = g1¥ !

Kpurepuu oneHuBanus:

«3» - BEITIOJIHEHO 3 3aJaHus;
«4» - BBITIOJTHEHO 4 3aIaHUs;
«5» - BBITIOJIHEHO 5 3aIaHMii.

IIpakTHyeckas padora Nel0 mo Teme:
«BblYKC/IeHHE U CPABHEHHUE JIOrapu(pMoB»

BAPUAHT 1
1. Beraucnure:
1. 1g100;
2. WsEaigas
3.4
4. bylthyss
5 ;
6. “)lw ;
7. 0ghg 49
8. :
9. I
10.
2. CpaBHHTE YHnCIIA:
1 i 4 o o =)
B. _l:"ﬁ”'l':"[.l;
C. lg8lul;
D Julog 0,03

IIpakTHyeckas padora Nel0 mo reme:
«Bbl4nc/IeHHE U CPABHEHHE JIOrapu(pPMOB»

BAPUAHT 2
1. Beruucnure:
1. 1g1000;
2. "'g"|n|||4 ;
3. 25y

\

5 g 5+lng, -

b

2
5. Kligh;
6. I
7. ,
8. 0'-‘";
9. 10 o4y
10. -  22. CpaBHHTe 4yncIa:
g

A. .L:-?M:-N;
B. s
c. i
D Zr!'Jlugin_lJZ

Kpurtepuu ounennBanus:

1. 1) 1 6anm; 2) 1 6amn; 3) 1 6amn; 4) 1 6amr; 5) 2 6amna; 6) 2 6amna; 7) 3 6amra; 8) 4 6amna;

9) 4 6amna; 10) 5 6ama.

2. 1) 1 6amr; 2) 1 6amn; 3) 2 6amna; 4) 3 6ama.

«5» - 28-31 Gamn;

«4» - 23-27 6annos;
«3» - 17-22 6anna.
«2» - menee 17 6aiuioB




IIpakTnueckas padora Ne 11 nmo reme:
«HaxoxneHue 3HaYeHUs1 cTeneHu Jorapudgma no Npou3BoJLHOMY ocHoBaHH10. [lepexon oT oqHOTO
OCHOBAHHUA K IPYTOMY»
Bapmuanr 1

1. Beipasute yepe3 sorapu@mbl M0 OCHOBAHHIO 2 U YIIPOCTUTE:
1) log,5;
2) log,,32;
3) logg2
4) log, 2

16
2. Beruucnure:
1 ) 6 log;, 25

1

2) 2 logs 2

64
3) log,27- log ; 27- log, 27- log [27] :
2

3
1 1
log, 3\/7+610gl ]
4) , V4 4 o\ 4 ;

1

—1-2lo
2] gll
log ;5 V8

log, 3 ‘log, 4

log 25 -
log, 4 855

6) log,3 log 2 77",
log, 135  log,5

log,s3  log,;s3°

Bapuanr 2

1. Beipasute yepe3 sorapudmbl M0 OCHOBAHHIO 2 U YIIPOCTUTE:
1) log. 9 ;
2) log,8
3) log,, 2
4) log ' 2

8
2. Brlunciaure:
1) 7log4936

1

2) 3 logs3

3) logs125- log . 125- logl 125- log

logl?\/T+6logl : 1]
4) 9 9 3 9 5
logﬁf

log, 6 ‘log, 9

64 ]
125

] 2log,

81

logs
6 )

>) log, 9



6) log,8 log,7 3",
3+log,,27 Jog, 16
3- log,,27

Kpurepun onenuBanus:
1. 1) 1 6amm; 2) 1 6amn; 3) 1 6amr; 4) 1 6am.
2. 1) 2 6amr; 2) 2 6amn; 3) 2 6amn; 4) 3 6amna; 5) 2 6anna; 6) 2 6amna; 7) 3 6amna.

«5» - 18-20 Oam;

«4» - 15-17 6annos;
«3» - 12-14 Gamnna;

«2» - meHee 12 Gamos.

IIpakTHyeckas padora Ne 12 o reme:
«Pemenue JJorapu(pMu4eCKuX ypaBHEeHH D)

Bapmnanr 1

Pemmre ypaBHeHus:
D log,.(a4x +5) =log,(9- 2x):

2) log.(x2 - sx- 23) =o0:

3) lglx +2) +1glx - 2) =1g(5x +10);
4) 2logl x+5log, x- 3 =O0;

5) log,(o- 2v) =3w=G-

Bapuanr 2

Pemure ypaBHeHus:
D lg(sx- 4) =1g(1 - x);
2) log, (x2 +3x- 9) =-2;

3

3) log (x+3)+log.(x- 3) =log (2x- 1);
4) log: x- log, x- 6 =0;
5) log,3x+7)+log ., 4 =2.5.
Kpurepum oueHuBanus:
«3» - BBITIOJTHEHUE 3 3a7aHUS;
«4» - BRITIOJTHECHHUE 4 3aJaHMS;
«5» - BBITIOJIHEHUE 5 3aJaHUM.
IIpakTnueckas padora Ne 13 nmo reme:
"PemieHne NPUKJIAAHBIX 3a0a4"
Bapmuanr 1
1. Ywucno xuresneit roposa — HOBOCTPOMKHU yBEINUMBAETCs €KeroaHo Ha 8%. Uepes CKOIBKO JIET YUCIIO

JKATEJIeU YJIBOUTCS?

2. TIlpu ogHOM KadyaHWU MOPIIHEBOTO Hacoca U3 cocyaa yaamsercsa 1,2% uMerolerocst B HEM BO3ayxa.
9

1
lﬂiﬁ
‘{epe3 CKOJILKO Ka4aHHUH Hacoca B COCY € OCTAaHCTCA qaCTb HepBOHaanBHOﬁ MacCcChbl BOS,HYXa?




}J'zzx

Jlokasarp, 4TO TMOCJIENOBATEIBHOCTh 3HAYCHUH (YHKIUU [P HATYpaJbHBIX 3HAYCHMIX

x=1,23, ..

ABIISIETCS] TEOMETPUYECKON Mporpeccuei.

a

3a mepBbId TOJ pabOTHI MpEANpPUATHE UMeNo  pyOneir mpuObuin. B manmpHelmeM Kaxablid Toj

p% N — BIH

npuObUIb YBETUUMBAIACh HA . Kakoii craner npu0Obuib NpeAnpusIThs 3a roja paboTsI?

Crpennba M3 CIOPTUBHOIO MUCTOJNETA MO KPYIJOW MHUIICHH AUaMeTpoM IM Benércst U3 TOUYKU
IPSIMOM, TMEPHNEHIUKYISIPHOW IUIOCKOCTM MMIIEHH W Ipoxonsdmed depe3 e€ neHrp. Ha kakom
paccTOSIHUM OT MUUIIEHU JOJKHA ObITh TOYKA BBICTpENA, YTOOBI PAa3HOCTh PACCTOSHHUM OT HEE 10
Kpast MUIIEHHU U JI0 LIeHTpa Obl1a He Oobiue 2 cMm?

Bapmuanr 2
UYucno xuTenel ropojia — HOBOCTPOUKH YBEIMUMBAETCS €XKeroaHo Ha 5%. Uepes3 CKOJIbKO JIeT YUCIIOo
JKUTEJICH YJIBOUTCS?

HpI/I OIHOM Ka4aHUHU MOPIIHEBOI'O HACOCa U3 COCYJa YAAIACTCA 2,1% HMEIOIIErocs B HEM BO3yXa.

1
1ﬂ18
llepeS CKOJIbKO KauaHHMM Hacoca B COCYyI€ OCTAHCTCA qacCTb nepBOHaqaanoﬁ MacCcChbl BO3,I[yX&?

_}122":

Jlokasarb, 4TO MOCJIENOBATENBHOCTh 3HAYCHUH (DYHKIUU IIPY HAaTypaJbHBIX 3HAYCHUSX

x=1,2,3, ..

SIBJISIETCSI TEOMETPUUECKOM MPOTPECCUEN.



b

4. 3a mepBblil TON pabOTHl MpeANpHUITHE UMENo  pyoOsied nmpuObu. B mampHeiiieM Kaxablid 1o

k% 71 — BIH

npuOBLIb YBEIMYUBAJIACH HA . Kakotii ctanet npuObuIb MpeANpHUATHS 32 roj pabotei?

5. Crpenbba u3 CHOPTUBHOIO MHUCTOJETA MO KPYIJIOM MHUIIEHU AMAMETPOM 3 M BeAETCA U3 TOUYKH
IPSIMOM, TEPHNEHIUKYIISIPHONW IUIOCKOCTM MMILIEHHM U IIpoxonsdmied depe3 e€ neHrp. Ha kakom
pPacCTOSIHUM OT MUIIEHU JOJDKHA ObITh TOYKA BBICTpENa, YTOOBI Pa3HOCTb PAcCTOSHUI OT HEE 10
Kpasi MUIIEHHU U JI0 HeHTpa ObL1a He Ooibiue 4 cMm?

Kpurepun onenuBanus:

«3» - BEITIOJIHCHHUE 3 3aJaHHS;

«4» - BoIITOJIHEHHE 4 3a1aHUs;

«5» - BBIIIOJIHEHUE S5 3aJaHUHN.

IIpakTnyeckas padora Nel4 mo reme:
«Pemenue 3a1a4 ¢ UCNOJb30BAHHEM AKCHOM CTepeoMeTPHI
Bapuant I Bapuant 11

O 3anoJiHUTE NPOMYCKH:

a) Yepes mr00bIe TPU TOUKH, , IPOXOJIUT a) Ecnu n1Be TOuky MpsIMOH J1eKaT B TUNIOCKOCTH,
IJI0CKOCTh, U IPUTOM . JeKaT B 9TOM IIIOCKOCTH.

6) Yepes npsmyio u TOYKY IIPOXOJUT 6) Uepes aBe IIPSIMBIE TPOXOJUT IJIOCKOCTD,
IJI0CKOCTh, U IPUTOM . U IPUTOM .

B) Ecim 1Be miaockocT UMEI0T 00IIyI0 TOUKY, TO B) Uepes aBe MIPSIMBIE IPOXOJUT IJIOCKOCTD,
OHU UMEIOT Ha KOTOPOH JIeKaT U IPUTOM

3TUX IJIOCKOCTEM.
® OTBeTbTE HA BONPOCHI:
1) Bepno am, uTo:

a) Mo0Oble TPU TOYKHU JIEKAT B OJTHOM MJIOCKOCTH; a) Mo0bIe YeThIPe TOUKHU JIeKaT B OJTHOM MIIOCKOCTH;
0) J1to0bIe YeThIpe TOUKU HE JIeKAT B OJTHOM 0) depe3 Mo0bIe TPH TOYKU MPOXOIUT IIIOCKOCTh, U
IJIOCKOCTH? MPUTOM TOJBKO OJTHA?

2) BepHo M, YTO NPAMAS JEKUT B IVIOCKOCTH JAHHOI0 TPEYroJIbHUKA, €CJIH OHA:
nepeceKaeT B€ CTOPOHBI TPEYroJbHUKa? MIPOXOUT Uepe3 OJIHY U3 BEpPIINH TPeyrojJbHUKa?

OTtBet 00ocHyiiTE.
© Pemnre 3a1aun:

Bapuantr Al Bapuant A2



IHoab3ysich JaHHBIM PUCYHKOM, Ha30BHTeE:
a) YyeThbIpe TOUYKH, JeKalue

B INTOCKOCTH SAB; B mrockoctu ABC
0) IJIOCKOCTh, B KOTOPOM JIEKUT

npsmas MN;, npsmas KM,
B) IPSIMYI0, 110 KOTOPOii MepeceKaTcs MI0OCKOCTH
(ASC) u (SBC) (SAC) n (CAB)

® Touku A4, B, C u K He nexar B 0qHOM miockoctu. @ B
[lepecekatorcs nu npsimblie AC u BK? (OtBer IIEPECEKAFOIINXCS
MTOSICHUTE) TJIOCKOCTSIX o U 3
B3SThI TOUKH A U B,
KOTOpBIE HE JIekKaT
Ha JIMHAHW UX
nepeceyeHus,
IPSIMOH C.
Iepecekatorcst mu npsimbie AB u ¢? (OTBeT
TIOSICHUTE)

Bapmunant b1 Bapuant B2

A C

B F

IHonb3ysich TaHHBIM PUCYHKOM, Ha30BHTE:

a) ABe MJIOCKOCTH, coJiep rauue

npsamyo DE; npsamyo ED;
0) npsiIMy10, 10 KOTOPOIi NepeceKalTcs MJI0CKOCTH
(AEF) u (SBC) (BDE) n (SAC)

B) /IB€ IIOCKOCTH, KOTOPbIE NepeceKaeT

npsmas SB npsimast AC



NZAN, AN
L LS

® Uepes cropony AB pomba ABCD npoBeneHa ® Uepes cropony BC napamenorpamma ABCD
IJIOCKOCTH 0. Touku E, I — cepennHbl CTOpoH AD IIPOBE/ICHA IUTOCKOCTH a. Toukn K u M —
u DC. cepeauHbl cTOpoH AB u AD.
1) moctpoiite TOUKy nepeceueHus npsimon EF u 1) noctpoiiTe TOUKy nepeceueHus: npsimon MK
IIJIOCKOCTH Q. U IUIOCKOCTH o
2) Boruncnute paccTossHUE OT 3TOW TOYKHU JI0 2) Beruncnute paccTosiHUE OT 3TOW TOYKHU JI0
Touek A u B, ectu BC =12 cm touek B u C, ecnmu AD = 14 cMm
Bapmuant Bl Bapuaunt B2
B C
1
L
A D

i

I

I
BlF------JC

/
A% D
IHoab3ysich JaHHBIM PUCYHKOM, HA30BUTE:
a) TPHU IJIOCKOCTH, COJep:Kalue
npsamyto B,C npsmMyro AB;
0) NpMY10, 10 KOTOPO¥i MepeceKanTcs MJI0CKOCTH
B) IUIOCKOCTH He MepeceKaromycs
¢ ipsimoit CD, ¢ nipsimoit BC,

® Bepmmaa C miockoro 4etbipexyroibauka ABCD @ Touka D He JEKHUT B IUIOCKOCTH o. [IpsiMble a

JieXxaT B TUIOCKOCTH o, @ TOUkU A, B u D He nexar U b poxosT yepe3 ToUKy D U nepecekaror

B 0JIHOM 1IocKOoCTH. [Ipsimbie AB u AD IUIOCKOCTE o B Toukax A u B. COOTBETCTBEHHO
IIEPECEKAIOT IUIOCKOCTD 0 B TOUKax B u D; npsiMast / He IPOXOUT uepe3 TOUKy D,
COOTBETCTBEHHO. KakoBo B3anmHOE nepecekaeTcs ¢ @ U b u nepecekaer MmiIoCKOCTh
pacnonoxenue Touek C, B; u D;? OtBer a B Touke L. KakoBo B3aMHOE pacIioyiokeHne
OOBSICHHUTE. Touek A, B u L? OTBET 0OBSICHUTE.

Kpurepuu onenuBanus:
«3» - BBINIOJIHEHNUE YPOBHS A;
«4» - BBINIOTHEHUE YpOBH b;
«5» - BBINIOJIHEHUE YPOBHs B.
IpakTnyeckas padora NelS no reme:
«Pemenue 3a1a4 Ha NpUMeHeHHe CJIeCTBHI U3 AKCHOM CTepeoMeTPUID)

Bapuanr Al Bapuant A2



o]

- ie
[

0

o
-

D,

M C

—— = —

\\w

A N D
IIo naHHBIM pUCYHKA MOCTPOIiTE:
a) TOYKH NepecevyeHust

npsimoii MN ¢ mockocteio AA B u npsmoit npstmoid MN c¢ mnockocteio CC D, u npsimoit
AN ¢ mnockoctrio CDDy; CiM ¢ mnockoctrio ABB;

0) JIMHUIO MepecevyeHust

miockoctd CiMN c miockocthio BB C;. mwiockoctd Ai1MN c iockocteio DAA;.
Ne 2
M
Ce
Ae °B
a D

Ha nanHoM pucyHKe NJIOCKOCTH 0 coAep:KUT ToYku A, B, C u D, Ho He cogep:kuT Touky M.
a) [locTpoiite Touky K — ToOuKy nepeceueHust

npsimoid AB u miiockoctt MCD; npsimoii CD u miiockoct MAB;
0) JlexxuT s Touka K B mitockoctu a.? OTBeT 00BACHUTE.

3) Croponsl AB u AC tpeyronbauka ABC nexar Touku A, B u C nexar B KaKI01 U3 ABYX

B IUIOCKOCTH . JlokaxxuTte, yTo U MmenuaHa AM pa3IMYHBIX IUIOCKOCTEN. [lokaxure, 4To
9TOTO TPEYTOJIbHHUKA JIEKUT B INIOCKOCTH 0. JJaHHBIE TOUYKH JIEKAT HA OJHON IPSIMOM.
BapuanTt b1 Bapuant b2
Ne 1
B 1 Cl
!
A7 D,
|
:
By C
g — -
I'd
A M D

ITo 1aHHBIM pHCYHKA NOCTpoOIiTe:
a) TOYKHM nepeceyeHus

npsimoii BM ¢ mtockocteio AAC; u npsimoit npsimoid CM ¢ muiockoctbio BB 1D, 1 npsimoit
DM ¢ mnockocteio A DB; A M ¢ mnockocteio D1AC;

0) IMHMIO IIepecevYeHu st
miockoctd B1AC ¢ mnockoctero BDD;. miockocta CiBD ¢ mnockoctbro A;AC.

Ne 2



Ha nannom pucynke Touxku A u B jexkar B miiockocTu o, a Touku C u D — B mutockocru f.
a) IlocTpoiiTe JMHUHU NepecedyeHus

iockocti ABD ¢ mmockocTsimu o 1 fB. iockocti CDA ¢ mtockocTsiMu o 1 3.

0) Onpenenure, NP KAKOM PacHOJI0KEHHH

TOYKM D B IJIOCKOCTH 3 TMHUS TIepeCcCeUeHUs TOYKM A B IUIOCKOCTH 0O  JIMHHA
miockocteit ABD u  coBnamaer ¢ npsiMoi 1. nepeceuenuss  1iockocter  CDAum  «
OtBeT 00BsICHUTE. COBIIAJAET C MPSIMOiA 1.

OT1BeT 00BSICHUTE.

3) IIpsmbie a u b nmepecekarorcs. Jokaxute, uto  [Ipsmas a M TUIOCKOCTh O TEPECEKAIOTCA.

CYLIECTBYET IUIOCKOCTh, COJIEpIKaIlasi TOIbKO JlokaxuTte, 4YTO CYIIECTBYET IUIOCKOCTH,
OJIHY U3 IBYX JaHHBIX NPsAMBIX. CKOJIBKO nepecekaromas U NpsAMyr a, U INIOCKOCTb
CYLLECTBYET TaKUX IJIOCKOCTEN? Q. Ckonpko CYILLIECTBYET TaKHUX

IJIOCKOCTEM?

Bapuant Bl BapuanT B2
Ne 1
S
K
(8
A N D

Ha nannom pucynke touka K jexur B miiockoctu ASB, a Touka N — Ha otpeske AD. IlocTpoiire:
a) TOYKHU NepecevyeHust

npsimoid BN ¢ miiockoctsio ASC u ipsimoii CK ¢ mipsimoit CN ¢ mmockoctbio SBD u nipsimoit
II0CKOCThIO SBD; DK ¢ mockoctbio ASC;

0) TMHHUIO NepeceYeHHs

mrockocta SKC ¢ mmockoctero SBN. mwiockocta SKD ¢ mnockocteio SCN.
Ne 2
M
Ce
Ae *D
a B

Ha nannom pucynke Touku A, B, C u D sexar B miockoctu ¢, a M € a.
a) IlocTpoiiTe THHUIO epecedeHHsI



miockocteit MAB u MCD. miockocteit MAC u MBD.

0) Onpenenure, NPpY KAKOM B3aUMHOM PacIoJiokeHu To4ek A, B, C u D JinHus nepecevyenust

JAaHHBIX ILIOCKOCTEH He 6yueT nepeceKkaTbCs € IMJI0CKOCTBIO d.

3) dansl iockoctH o, B u y. JJokaxure, 9To Jansl uiockoctu o, B u y. Jlokaxkure, 9To
€CJIM JINHUS TIePeCceyeHus TII0CKOCTeH o U B €CJIM JINHUS TIepecedeHus TII0CKOCTeH o U B
MIEPECEKAETC C JIMHUEHN MTEPECECUCHUS nepecekaeT MIOCKOCTh Y, TO IIOCKOCTH o, B U
MJIOCKOCTEH Ol U Y, TO TJIOCKOCTH O, B ¥ Y Y IMEIOT POBHO OJIHY OOIIYIO TOUKY.

UMEIOT POBHO OJIHY OOIIYIO TOUKY.

Kpurepuu oneHuBanus:

«3» - BBIIIOJIHEHUE YPOBHA A;
«4» - BBITIOJTHEHUE YPOBHS B;
«5» - BeInoHEeHUe ypoBHs C.

IIpakTHyeckas padora Nel6 mo reme:
«Pemenue 3a1a4 Ha NapaJIeJbHOCTh NPSMBIX B IPOCTPAHCTBE.»
Bapmuanr 1. Bapmuanr 2.
1. 3anoaHNTE NMPONYCKH:

A) JIBe npsimble B IPOCTPAHCTBE HA3bIBAIOTCSA A) Ecnu aBe mpsiMble TpeTher

, €CII OHU JIEXKAT TO OHU .
IUIOCKOCTH U HE . b) Yepes molyio TOUKY , HE JIe)Kallylo H
b) Ecnu onHa u3 1Byx MPSMBIX JTAHHOM , HPOXOIUT IIpsAMas,
nepeceKkaeT JaHHYyo , TOH JaHHOW, U OJlHA.

OTY MJIOCKOCTD.

Bapuant A2.

Bapuanr Al.

Peuinre 3aa4n:

1) Touka B orpe3ka AB nexur B miockoct a. Yepes 1) Otpesok AB He uMmeer o00muUX TOYEK C
TOUKY A NpoBeAcHA MpsMasi, IepeceKaronas IUIOCKOCTBIO . Yepe3 ero KOHIBI IPOBEICHBI
IUIOCKOCTH 0 B ToUke A;. Uepes cepenuny orpe3ka AB, mapamienbHble MpsMbIE, KOTOpPBIE IEPECEKAOT

touky C — npsiMast ¢, napajienbHas AA,._ IIOCKOCTh 0 B Toukax A; u B;. Touka K —

a) [ToctpoiiTe TOUKY TIepeceueHus MpsMou ¢ U cepenuHa oTpe3ka AB.

wiockoctH o (C)). a) [loctpoiiTe TOUKy nepecevyeHust MIOCKOCTU O U

6) Beruucnoute CCy, ecmu AA; =22 cm. npsMoi conepxaniel Touky K u nmapamiensHoi
npsiMort AA ;.

0) Beruncnoure nuny orpeska KK, ecnmm AA =10

A

c A g

a
\ cMm, BB1=6 CMAl



2)Ha pucynke npsimass PM nepecekaet mockocts oo 2)Ha pucynke npsimast PM nepecekaeT miocKkocTh o
B Touke M, NEPM, npuuem MN:NP=2:1, PP, || NN,, B Touke M, NEPM, npuuem MN:NP=3:1, PP, || NN,

NN,=14 cm, P, u N; — Touku nepecedeHus NN,=12 cm, P, u N; — Touku nepeceueHust
HapayIeNIbHBIX MPSMBIX € INIOCKOCTBIO (. HapajyIeNIbHBIX MPSAMBIX € INIOCKOCTBIO (.
a) Haiingure nnuny PP;. a) Haitnure nnuny PP;.
*
LY
o ’ S



Bapuant B1.

Pemure 3agavy:

KoHn1ibr otpeskoB AB nexaT mo oaHy CTOpOHY
OTHOCHUTENBHO MI0CKOCTH o. Yepe3 Touku A u B
MIPOBEICHBI TTApaJJIEIbHBIC PSMbIE, KOTOpPbIE
MepeceKaroT MIOCKOCTh 0. B TOUKaxX A u B.

1) IToctpoiite Touky nepeceuenus npsimoid AB
TIOCKOCTH o (TOUky O).

2) Boeruucnure AA; u BBy, ecin A|B:B,0 =3:2,
AA1+BB1 = 35 CM

A
B
A, o B,
Bapuanr B1.

Pemure 3agauyv:

Bapuant B2.

Konie! otpeska AB nexat 1o pa3Hble CTOPOHBI

OTHOCHTCIIBHO IINIOCKOCTH Q. IIepes TOYKH A, Bu

cepenuny otpeska AB (Touky M) npoBeneHbl
napaJuieNbHbIe MpsIMble, TIepeceKaroIue TIOCKOCTh 0
n B ToYkax A, B; u M,. Berunciaure MM, eciiut AA,=6

cMm, BB1=4 cMm.

Ksaapar ABCD u paBHOOEApEHHBIN TPEYTOJIbHUK

KBC (KB=BC) nexar B pa3HbIx miockoctsax. M u P

— cepenunbl oTpe3koB BK u CK.
1)Onpenenure Bun yerslpexyroiapbauka MPDA.

2) Beruucnure ero miomanb, eciu AB=12 cm, MA =

PD=5cm.

IIpakTnyeckas padora Nel7 mo reme:
“PemieHue 3a1a4 Ha NAPAJLIeJIbHOCTH NPAMON U IVIOCKOCTH B IPOCTPAHCTBE”
1.3anummTe anropuT™ pacro3HaBaHUs B3aMMHOIO PACIIONIOKEHUS IPSIMOU U INIOCKOCTH B IIPOCTPAHCTBE.

[Ipssmoyronsauk ABCD 1 paBHOOEeApeHHAS
tpaneunss BCMK nexat B pa3HbIX IUIOCKOCTSIX.
1) Kak pacnonoxxens! ux auaronanu BM u AC
(BC|| KM)?

2) Beruucnute anuny nomanoit ACMBA, eciin AB =
8cm, BC=15cm, BK =8 cm. KM =7 cwMm.

ana

Kpurepun onenuBanus:

«5» BI

«“» 3aganue 1 b1

«3» Al (1 uma Py
Ha

MEIO
XOTS OBI
OJTHY
001IyI0

Bapunant B2.

Ha

Ay

Her



1. Cropona AB
Tpeyroibarka ABC nexur B
IUIOCKOCTH @, a BepunHa C
& a ToukM M m N -
cepeaunsl ctopoH AC u BC.
Jokaxure uro npsimas MN |
a.

2.0tpe3ok KM, paBubiii 10 cwM,
IJIOCKOCTH o. Yepes ero

KOHIIBI IIPOBEICHBI K
napajuielibHble  MPSMbIE -
MIEPECEKAOIINE a B

Toukax K; u M;. —

napajicICH

M

1)Kax PaCIIOJIOKEHBI

npsameie KM n KiM;?

2)Haiinute paccrosiHue mexy Toukamu Ky u M.
3)Bblunicnute  muomagb  YETHIPEX  YroJbHHUKA

KMM,K;, eciiu KK;=8 cm, £ KMM,;=30°.

b1
1.Yepes T1ouxky K
CTOPOHBI AC C
TPEYroJIbHUKA ABC
IpOBEJEHa IIOCKOCTh
a, napasuieabHast
npsmoit AB.
1DIloctpoiite TOUKY A
HepeceueHHs A B
IUIOCKOCTH a U

ctoponbl BC (Touky M).

2)Brruncnute anuny orpeska KM, eciu
KM + AB =26 cMm,

CK:KA=4:5.

2.Toukn A, B, C
nu D He nexar B

OHOU
miockoctn. K u
M - cepeaunsl

otpe3koB BD wu
CD.

1)UmeroT M
o0me TOYKHU
npsamass KM 1 10cKkoCTh, B KOTOPOH JI€KAT TOYKH
A, BuC?

2)Boruncnute nepumetp tpeyroabHuka AKM, eciu
paccTOsTHUE MEXIY KaKIOM NMapoi JaHHBIX TOYEK
paBHO 8 cM.

B1

1. Cropona AC tpeyronsHuka ABC napamienbHa
IJIOCKOCTH @, a cTopoHbl AB 1 BC nepecekatorcs ¢
3TOM TIockocThio B Toukax M u N. JlokaxkuTte, 4To
tpeyronbHuKd ABC 1 MBN nogo0HBI.

2.01pe3ok AB
rapajuiejIeH A
mIockoctu o. Yepes
€T0 KOHIBI ITPOBEACHEBI

napajulebHbIe
IpsIMBIE. [Ipsimas,
[IPOXOAsIIas yepes

Touky B, mnepecekaer

IJIOCKOCTH B TOUKE B.

D)IToctpoiite TOUKY nepecedeHusi BTOPOi MpsSMOii ¢
MJIOCKOCTBIO 0(TOUKY Ay).

2)Bbruncnure MIEPUMETP YETBIPEXYTOJIbHUKA
ABBA,, eciu AB :BB=5: 2, AB - BB;=9 cMm.

b2
1.B  mimockocté  a,
IepeceKamIencs ¢ B
IUIOCKOCThIO 3 1O . b
psIMOi ¢, TIpOBeJeHA / o /
npsiMast a,
napajmensHas ¢ B / a /
TJIOCKOCTH S

IpoBeJieHa npsMas b, nepecekaromias npsiMyto .
1)MoryT i ipsiMbie a 1 b umeth o01IMEe TOUKHU?

2) Jlokaxwute, uto a U b — CcKpemuBaronmecs
npsIMbIE.

2.Yepe3 Touky K croponsl

AD napanieaorpamMma D C
ABCD IIPOBEJICHA A=
IJIOCKOCTh @, TIapajuiebHas

npsmon DC.

1)Ha xaxue ¢Quryps gemnr — , b——V
IUIOCKOCTh @ JTaHHBIN
napayuienorpamm? (OTBET NOSICHUTE.)
2)BbruucnuTe JUIMHBI OTPE3KOB, HA KOTOPBIE AETHUT
mwiockocth a auaronans BD, eciiu DK = 6 cMm, AK
=8 cm, BD =21 cm.

B

B2



I.I[aH KY6 ABCDA1B1C1D1

I)ITocTpoiiTe OTpe30K, SBISIOIIMICS TepeceueHueM
rpaui ABBiA; 1 IIIOCKOCTH o, B KOTOPOH J€XkKaT
npsmasi CCq u Touka K — cepenuna AB.
2)ITocTpoiiTe ceueHne Ky0a MIOCKOCTHIO d.
3)BeruncauTe TEpPUMETP IMOCTPOCHHOTO CEUCHUS
eciu pedpo kyOa paBHO 20 cM.

2.IIpsimas a mapasuienbHa IIOCKOCTH 0.
BepHo nu yTBepkAcHHE: TH00as mpsiMasi IIOCKOCTH
0. mapajuiesibHa psiMoi a?

Kpurepuu oneHuBanus:

“5”- 1 3amanue u Bapuant B;
“4”- 1 3apanue v Bapuanrt b;
“3”- 1 3ajanue u BapuaHT A.

1. I[aH Ky6 ABCDA1B1C1D1

I)ITocTpoiiTe OTpe30K, SBISIOIIUICS TIEpeceUCHUEM
rpanu BCCiB; u miockocTu a, B KOTOPOH J€Kar
npsimast AD; u Touka K — cepennna pe6pa BC.

2) [octpoiite ceyenne Kyda MIOCKOCTHIO a.

3) Beluucnure mnepuMeTp MOCTPOCHHOTO CEUYEHUS
eciu pedpo kyOa paBHO 16 cM.

2.BepHO 11 yTBEpKIACHUE:
JlBe mnpsimble, napajuiesibHbIE OJHON IJIOCKOCTH,
napasieabHbl?

IIpakTnueckas padora Ne 18 nmo reme:
«Pemienue 3a1a4 Ha B3aMMHOE PACHOJI0KeHHe MPAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE»

Nwmerot X0Ts
OBl OHY
001IyI0

TOUKY?

Her

Hmetor Oostee
OJIHOM 001IICiH
TOUYKH

2) 1 Bapuant

A B,

D

1

1) 3anuimmTe aJIrOpUTMBI Paclo3HaBaHUS B3aUMHOI'O PACIIOJIOKEHUS ABYX MPSMBIX B POCTPAHCTBE.

aub

Her

Jlexar 1u B
OIHOMH
IJIOCKOCTH

Het

2) 2 BapuaHTt

I[aH KY6 ABCDA1B1C1D1
C



AD ... A\D,
AD ... B|C,
AB, ... BiC,
AB, ... DC,;
B.C:... DC,
BB, ...DC

3) 1 Bapuant

AA] n B]C]
[Ipsmas B, C, nexur B minockoctu B;C Dy

YcTaHOBHTE B3aMMHOE PACIOIOKEHUE TIPSAMBbIX:

ﬂaH Ky6 ABCDA1B1C1D1

BC ... B|C,
BC ... AD;
CD,...CD
CD; ... BA;
AB ... AB
AA,...BC

3) 2 Bapuant

I[OKa)KI/ITe, YTO IPAMBIC ABJIAIOTCSA CKPCIIUBAIOIIIUMUCH.

B,
| D
A i
1 s
| -
I s
s
|
|
B' ~
)4 ______ :=
7 =7
Aé/”

a IIpsaMasn AA, INEPECCKACT Ty IIIOCKOCTb

Y

npuaem A& B,C,, Tak kak

IMO3TOMY, COIJIaCHO

o

Y

npsimbie AA ;1 B,C, sBisitotcst

C

1

A]D] nu DC

[Ipsmas A D, nexut B mnockoctu AA;D;
a npsimast AlDlnepecekaeT 3Ty III0CKOCTb

npudem D& A;D,, Tak kak
MI03TOMY, COTJIACHO

9

>

9

npsmbie AD,u DC sBnswoTcs

4) By,Z[CM HCIIOJIb30BATh CICAYHOIIHUC 0003HaYEHU AJIs1 B3BAUMHOTI'O PACIIOJIOKCHUS ITPAMBIX B

IPOCTPAHCTBE:!

a || b— mpsimbie a u b mapamiensHbI
a X b — npsimbie a 1 b mepecekaroTcs
a__ b —mpsambie a u b cKpemuBaroTCs.

UT0o MOXKHO CKa3aTh O PACIIOJIOKECHHUH MIPSIMBIX b ¥ ¢ TIPH BBITIOJHEHUH YKa3aHHBIX YCIOBUH (OTBET HE
00s13aTeIbHO €TMHCTBEHHBIN )

1 Bapuant 2 BapuanTt

Ycnosue b c bXc b_. Ycnosue allc aXc a_.c
allbja.c b|c;a.b

axb;a.c axb;b.c

al|bjaxc a|| b; bNc

axbjaxc axb;bxc

allbjalc allb;b|c

Kpurepuu onenuBanus:

“5”- BBINOJIHEHUE BCEX 3aJaHUH;
“4”- BpImONHEHWE 3afaHui 1, 2, 3;
“3”- BRINOJHCHUE 3aaHuii 1, 2;



Bapuant I1

IIpakTyeckas padora Ne 19 no reme:
«Peurenne 3a1a4 Ha Napa/LIeJbHOCTH MJIOCKOCTell B MPOCTPaHCTBeE.

Bapuanrt I

l. JanmoMHHTE NPONYCKH:

Ecam gee nepeceraionrHecd IpAMele 0JH0H
ILTOCEDCTH

AEVM MPAMEDL APYTOH ITOCEDCTEL TO STH
ILTOCEDCTH

2. HapucyHE: DapaqiTedsHele WIOCKOCTH M H i
nepeceuessl mpasne MN u MF, P1, Po, Q1, Q2 —
TOUKH P eCedeid OPAMBIX ¢ ILTOCKD CTAME & H 5.
Hafinpre P1 Pr, ecan M P M Q=3 4ua Q1. =

72 cm M
/jéfu
/ P, ‘. P /

/ |

N
Pemenne. a) ‘&uﬂ{ ~ . TAK KaK

cnmostoMy EK1L mEEK= .
EFT~_ . TakEkak
n KT .

AHTOTHYHO

nosToMy K

H rar, nepecerarommeca npaueie EK u KT mrockocta EKT

COOTESTCTESHHO mwrockocTH MNP,
CIEeN0EATENEHO, 3TH IUI0 CKOCTHE
B}& EKT~ , TAKKaK JH
o3 (HIHeHT Toqo0HA § paEes . IozTony
SEET:SMwp=__ = ,oTEyAa Sanp= =
Oteet ©)

Bapmanr A 1

Tours A u B pacnozosedsl B 0 THOH M3
mapanterssen miockocTell, Cu D — & gpyvrof.
Otpesest AC 1 BD nepecerarores & Touse M. BD
=15cu AB=4 cu, DC = 6 o

1) Kar pacnoxosens npaeie AB 1 CD? (Oreer
TIOACHETE).

2) BeruscanTe qanEy orpessa DML

Ecan AEBL ILTOCEOCTH IEPECeEHBL
. TO JTETETETE MM TIePeCetdetHid

b3

Toura F He Te%HT B I0CKOCTH TP EYVTONBHIED
MNP, rourn E, K n T mewatna otpesrax FM, FN

FE
u FP, mpm wen Py FKFN=FTFP=13
a) Joraxzmre, aro mrockocTs EE T a MNP
TapaTTeTBHEL
o) Hafrn mromaae tpevroasmsa MNP, ecan
mromans Tpeyroasmeka EKT paena 36 o

F

K
M P

x\-‘\_\___..-r“'f’_

Pemerne. 1) Iepeceraromeer N ymusre MIN 1 MF sagaror

HEEOTOPYED v. Pin P2 — o0miHe To9rH IIoCcKoCTRH 0 B

¥, mosToMy npamaz P1Pr -

Qn -

, AHATOrHYHO (] B

Hr AF, MAPATIeTbHBIE ILIOCEQCTH O H ﬁ nepecedeHbl
ILTOCEOCTEERD ¥, IOSTOMY, COMTACHO

- JIFTHFIF X [IEpeCed el

.T.e. P BaIl

) .& P1MP2 ~ . TAKEAK
MP:Mu=P1F:: P12 = =

, CI8T0EATEIEHO,

Ortger.

Baprant A2

1. UYepes Tousy () pacnolomeHEyI0 MEETY
MapaTTeTEHEMH ILTOCEOCTAME &L B i, IMpoBeTeHE
JEe MpAMEIS, KOTOPEIE IepeCceEar0T TOCKOCTH B
TouEax A Al B B17
1) Kar pacnomosens mpaueie AB w A1B1? (OtBetT
TIOACHETE).

2) Hafigerre porery oTpessa A1Bl, ecam AB = 18 eng,
AD;OA1 =35




bt

Yepes pepmunsl A B C napaatenorpavya ABCD nposeedsl mapaiie bHble npavble AlA 1 C1C He Jemamme B

MACCKOCTH Napa/LTeJorpaMMa JOKAEHTE Napa/LIebHOCTE

mrocEocTel AJAB m C1CD

Bapnamr Bl
1. TMapanrexorpammet ABCD u A1B1CD se newaTs
oaH0# mIockocTH. JoKa#HTE IapATIeIBH0CTE
mrockocTell BCB u ADA)
Uepes Tousm B) 1 B2 cToporst AB
paEHoCTOpoHEeTo Tpeyroasmmea ABC nposegess

b

ILTOCEOCTH 0 ¥ fi, mapamsTensssie mpadoi BC.

2y Ha karmte qemrypel JeIHTCASTOT TPRYTOMBHHE

ILTOCEO CTAME o B 37

1) Berumeawre neprMetp 3THX feryp ecam AC =
2 cuum AB) =Bl1B:=E:B

Bapmanr B1

1. Kamgagms JBVX MpAMEIX NapalIelsHa ILT0CKOCTH
o u fi. [Ips EaKoM E3aHMMEOM PacIIo oM e
JAHHEIX MPAMEIX MOFEHO FApaHTHPOEIHO
yTEepEIaTE, 9To 0. 11 . OTBeT 0bBACHITE.

bt

ITrockocTn o ® f napanzensssl. Bepao au, wto
Ar003ANpAMaA ITOCKOCTH O MapatIeasHa
nrocEocTH 7 (OTERT moAcHMT:.)

Kputepun onennBanus:
«5» cnenano 1 n Bapuant B
«4» cnenano 1 u Bapuant b
«3» cnenano | u Bapuant A

mrocEocTef AJAD u C1CB

Bapmanr | 2

1. TMapamaemorpasae ABCD m ABC1D) He memaTe
OZHOH LTocKEoCTH. J[OKaNHTe IapaTIeIsHO CTE
mwrockocTell CBCpu DAD;.

2. [IlrocEocTs o MApanlIensHa IIOCKOCTH, EEOTOPOR
mesmT kBaapaT ABCD . Uepes sepnmmrmer xpagpata
MpoBEIeHE] AP aTIeIbHEE TP AMEIE,
HepeceRarnHe IIOCKOCTE &t B Tograx Al B, C1n
Di.

1) OnpenexnTe B weTEpexyroaseea A1 B1C 1D
2) BeIuHcIHTe MepHMeTp QeTHpP X VTOTBHIEL
ABICID1 ecmm AB =12 e

Bapmaut B 2

1 IlpAnas a TesHT B ILT0CKOCTH O H MapatIeasHa
mrocEocTH . [Ipavas b mapanmeassa mrocko cTAM
o o [f. [Ipe KaroM paclIo o Ee e A HHEIK TP AMEIX
MOEO FApaHTHPOBAHHO VIESpEIaTs, 910 ot [I {7
Oteet o0pACHITE.

2. Jamxyo ABCDAB1C1D1. K — cepeamma pedpa
AB. ITocTpofiTe cederme Ky0a ILTOCKO CTERD,
EOTOpad COTepEHT TOUEY K H IapalIeTsHa
mrockocT BE1D].

IIpakTyeckas padora Ne 20 no Teme:
«IlepneHANKYJISPHOCTH NPAMBIX U IJIOCKOCTEIN»



Bapmuanr 1

1.

2.

10.

JIBe mpsiMble B IPOCTPAHCTBE HA3bIBAKOTCS
NepHeHANKYISIPHBIMU, €CIH ...

Ecau onHa u3 1ByX mapasuiesbHbIX
MPSIMBIX MEPIIEHIUKYIISIPHA K TPEThei
NpSAMOW, TO ...

IIpsiMast Ha3BIBaETCS NEPIEHAUKYIIIPHOHN K
IIJIOCKOCTH, €CJIH ...

Ecnu onHa u3 1ByX mapasuiesbHbIX
MPSAMBIX NEPIEHAUKYISIPHA K IUIOCKOCTH,
TO...

Ecnu nBe npsMble NEepHIeHANKYIISIPHBI K
IJIOCKOCTH, TO. ..

[Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOU U
IJIOCKOCTH: ...

Teopema o mpsMOH, IEPIICHIUKYISIPHOM
IJIOCKOCTH: ...

B xy6e ABCDAB,C,D; ykaxure
IJIOCKOCTH, TIEPIIEHIUKYIISIPHBIEC IPSIMOMN
AB.

Touka O — 1eHTp KBazgpaTa co CTOPOHOM,
paBHO# 6 cM, OA — OTpE30K,
MEepHIEHANKYIISIPHBIN K IITIOCKOCTH
KBaJipaTa u paBHbIil 3 cMm. Haligute
paccTosiHue OT TOUKU A 70 BEpILUH
KBaJpara.

B tpeyronsauke ABC yroan C =90°, AC =
BC, AB = 16. Otpesok CD
nepneHauKyIsipex K miockoctu ABC u
CD = 6. Haiinurte pacctosiHue OT ToOuku D
1o npsimoii AB.

Bapuanr 2

1.

2.

10.

[Ipsmast Ha3pIBaeTCS NEPIEHIUKYIISIPHOM K
IJIOCKOCTH, €CIH ...

Ecnu onHa u3 1ByX mapasiesbHbIX
MPSIMBIX MEPHIEHIUKYIISIPHA K TUIOCKOCTH,
TO...

Ecnu nBe npsiMble NepHeHANKYIISPHBI K
IIJIOCKOCTH, TO. ..

[Ipu3Hak NeprneHIUKyJIIPHOCTH IIPSIMOU U
IJIOCKOCTH: ...

TeopeMa 0 npsIMOMA, IEPIEHAUKYIISIPHON
IJIOCKOCTH: ...

JIBe npsiMble B IPOCTPAHCTBE Ha3bIBAIOTCSA
MEePIEHANKYIISIPHBIMHA, €CIH ...

Ecnu ogna u3 1ByX mapasuiesbHbIX
MPSAMBIX NEPIIEHIUKYISIPHA K TPEThEH
IPsIMOM, TO ...

B xy6e ABCDA,B,C,D; yxaxure
IJIOCKOCTH, NIEPIEHIUKYIISIPHBIE TPSIMON
BC.

Touka K— nieHTp KBagpara co CTOpOHOH,
paBHO#l 6 cM, KA— oTpe3oxk,
MEePHEHANKYIISIPHBIN K TNIOCKOCTH
KBaJipaTa 1 paBHblii 3 cM. Haitaure
paccTosiHuE OT TOYKU A 10 BEPIIUH
KBaJpara.

B tpeyroasauke ABC yron C =90°, AC =
BC, AB = 16. Otpe3ok CD
nepneHAnKysipex k miockoctu ABC u
CD = 6. Haiinurte paccTosHue OT TOUYKH D
1o npsimoit AB.

Kpurepuu oneHuBanus:

«3» - BEpHO BBINIOJIHEHO 5 — 7 3a1aHUi
«4» - BEpHO BBINOJHEHO 8§ - 9 3agaHuit
«5» - BepHo BbInosiHeHO 10 3aanuii

IIpoBepounasi padora Ne 21mo Tteme:
«PemreHne 3a1a4 HA HAXO0K/I€HUE IBYTPAHHBIX YIJIOB»

1 BapuanT
Han ky6 ABCDA B,C,D; . Uemy paBeH yros Mexy IUIOCKOCThIO HIDKHEH I'paHH U TUNIOCKOCTHIO

1.

, Tpoxosuiei uepes npsamele A;B; u DC ?

B terpasape DABC pebpo AD nepnenaukymnsipao k miockocta ABC, AC=AB=10 cm, BC=12
cM, AD=8 cMm. Haiinure nuneiHsli yros asyrpansHoro yrina ABCD.

Tpeyronsauk ABC — npamoyronsasiii (£C=90°), £A=30°, AC=a,DC L (ABC),DC=a

V3

/2. YUemy paBeH yron Mexay miockoctsmu (ADB) u (ACB)?




4. ABCD - xBagpar, O- Touka nepeceuenus aquaronaneir, OM L (ABC), OM = ‘”fﬁ. Cropona

KBaJpaTa paBHa 2“FE 2 . Haiit yron mexay mockoctsmu (BDC) u (DMC).

2 BapMaHT
1. Jlan ky6 ABCDABC,D; . UeMy paBeH yroy MeK1y IJIOCKOCTSIMHU JIBYX CMEKHBIX TpaHei

Ky0a?
2. B rerparape DABC pebpo AD nepnenaukynspHo k miockoctd ABC, AC=AB=10 cwm,
BC=18cMm, AD=12cM. Haiinure nunelnbli yron asyrpansoro yrina ABCD.

3. ABCD - pom6, ZA=60", AB = m, BE L (ABC), BE = m" >/2. Haiiti yron Mesy
miockocTsimu (AED) u (ABC).

—

4. Tpeyromsauk ABC — npasminsHbIi, O — cepequaa AC, OD L (ABC), OD = V3 Cropona

TPEYTOJIbHUKA PaBHA 81"FH 3/3. Haiitu yron mexnay miockoctssmu (BDC) u (ABC).

Kpurtepun onennBanus:

“5”- BBINOIHEHUE BCEX 3aJaHUM;
“4”- BpINONHEHUE 3aganuii 1, 2, 3;
“3”- BRIOTHEHHUE 3a0aHui 1, 2;

IIpakTnueckasi padora Ne 22 no reme:
«Pelienue 3a1a4 HA HAXO0K/IEHUE YIJIOB U PACCTOAHUI B MPOCTPAHCTBE)»
BapuanTt 1

1. B pom6e ABCD AB = 10 cm, yron BAD pasen 45°, BE — nepnenaukynsp x miockoctd ABC.

JByrpannsiii yron EADB pasen 60°.
1) Haiinute pacctosnue ot Touku E 1o mnockoctu ABC;
2) Beruucnure yroa mexay npsamoit AE u miockocTeio pomoa.

2. B tpeyronbauke ABC yron C pasen 900, BC =5 cwm. Ilpsmas BD neprnenaukyssp K miockocTu

TpeyroybHUKa. Paccrosinue ot Touku D 1o mnockoctu ABC paBHO 543,
1) Haiinute pacctosnue ot Touku D no mpsimoit AC;
2) Haiigute nyrpanusiii yron DABC;

3) Kakue u3 miockocteit ABD, CBD, ADC nepnenauxynspasl iockoctd ABC u mouemy?

Bapmuanr 2

1. B napamenorpamme ABCD AB = 20 c¢m, yron BAD pasen 45°, BM - neprneHaukyisp K

mwiockoctd ABC. Yron mexny npsmoit MA u mockocts ABC pasen 60°.
1) Haiigute paccrosinue ot Touku M 1o minockoctu ABC;
2) Breruucnure asyrpanssiii yron MADB.

2. Ilpsmas ME nepneHaukyisipHa II0CKOCTH NpsMoyroisHoro TpeyroiasHuka HPE ¢ runorenysoit

HE. Cropona EP paBna 5 cMm, paccrossaue ot Touku M 1o npsimoit PH pasro 10 cwm.
1) Haiigute paccrosinue ot Toukd M no mnockoct EPH;
2) Haiinute nByrpannsiii yron MPHE;

3) Kaxkue u3 mnockocreit HMP, MEP, MEH nepnenauxynspus! miiockoctu EHP u nouemy?

Kpurtepun onennBanus:
«5» - BBEITTOJIHEHNE BCEX 3aIaHUM;



«4» - BeIMONTHEHUE 3a1anuil 1(a, 0); 2(a, 0);
«3» - BBITIONTHEHUE 3aanui 1(a); 2(a).
IIpakTH4eckas padora Ne 23 o Teme:
«IIpaBujia KOMOMHATOPUKI)
Bapmuanr 1
B Baze ctost 10 6enbix u 5 kpacHbIX po3. OnpenenuTe, CKOIBKUME CITOCO0aMU M3 Ba3bl MOXKHO

BBIOpATh OyKET, COCTOSIINI U3 IBYX OCIbIX P03 M OJTHON KPaCHOU po3bI?

1,2,5,8,9

I[aHBI IlI/I(pr)I . OHpeZIeJII/ITC, CKOJIBKO YC€TBIPCX3HAYHBIX YUCECII MOKHO COCTABUTH U3

HUX (UUGPBI B OJTHOM YUCIIE HE JIOJDKHBI IIOBTOPATHCS) MIPH YCIOBUHU, YTO BCE OCTAIbHBIC YHCIA
IOJDKHEL OBITh MeHbIte 6000.

12 yenoBek pasaeneHbl Ha TPYMIbI MO0 4 yenoBeka B KakAoW. CKONBKUMHU CIIOCOOAMHU 3TO
MOJKHO CACIATh?

N3 8 roHomiel W 6 neBylIeK BBIOMPAIOT TPU Hapbl AJs y4acTHsl B TAHIIEBAILHOM KOHKYpCE.
CKOJBKAMH CTIOCOOaMH MOYKHO CJIeIaTh TaKoi BBIOOp?

Ha geTpIipex monkax HEOOXOAMMO PacCTaBUTh MATh KHUT. CKOJIBKUMHU CIIOCOOAMH 3TO MOKHO
CIeNaTh, €CIU Ha TIEPBOM IMOJIKE JOJIKHBI CTOSITh TOJIBKO OJTHA JIF0Oast KHUATA?

Bapmuanr 2
B Baze crosaT 10 6enbix u 5 kpacHbIX po3. Onpeaenure, CKOIBKUMHU CIIOCO0aMH U3 Ba3bl MOYKHO

BBIOpATh OyKET, COCTOSIINI U3 JIBYX KPaCHBIX PO3 M OJIHOM Oeoit po3b1?

1,2,5,8,9

Hanbl nugpsl . Onpenenure, CKOJIBKO YETHIPEX3HAYHBIX YHCET MOYXKHO COCTaBUThH U3

HUX (IIM(PBI B OAHOM UYHUCIIE HE AOJKHBI IOBTOPATHCS) MPH YCIOBUH, YTO BCE OCTAJIbHBIE YHCIIa
JOJDKHEL OBITE OoJbIe 4000.

12 yenoBek pa3zieieHbl Ha Ipynnbl Mo 3 4YenoBeka B Kakaod. CKONBKMMH CIOCOOaMM 3TO
MOJKHO cJienaTb?

N3 6 paznuunbix OykB u 10 paznuunbx mudp coctaBisioT 4 kofa «OykBa-iudpa». CKOIBKUMU
CIoco0aMM 3TO MOXKHO clieaTh?

3a mATh JTHEH CaJIOBHUK JIOJKEH BBICAJUTh IIECTh Pa3IMYHbIX JepeBbeB. CKOIBKUMH CIIOCOOaMuU
OH MOXET paclpeaeauTb padoTy, €CiM B MEPBBIM J€Hb OH JOJKEH BBICAIUTH TOJBKO OJHO
mo0oe nepeBo?

Kpurepun onenuBanus:
«3» - BBITIOJIHEHHE 3 3aJIaHUS;
«4» - BeITIOJIHEHHE 4 3aaHUS;

«5» - BBIIIOJIHEHUE 5 3aaHUH.
IIpakTHyeckas padora Ne 24 o Tteme:

«Pemenne KOMOMHATOPHBIX 3a/1a4. Pa3Melnenusi, coueTaHus U MePECTAHOBKM»
BapuanT 1
Pd-
A5 cs
Boruncnure: a) “2 ;6) & 72
CKOJNBKMMHU CIIOCOOaMH MOYKHO COCTaBUThH PACIHMCAaHUE OJHOTO yUeOHOro JHS U3 6 Pa3sTUuHBIX
YPOKOB?
Ckonbkumu crioco6amu u3 10 UrpokoB BoNEHOOIEHONW KOMaHAbI MOXKHO BBIOPaTh CTapTOBYIO
iecTepky?



10.

10.

AZ, =20

Pemnre ypaBHeHuE:

5
Pag Azn

Az cicz +cia3,

A15
Breruucnure: a) “ze Co; ; 0)

CKOJBKO pa3NUYHbIX MATU3HAYHBIX YHCENT MOXKHO COCTaBUThH U3 UM 6’ ?’ 8’ 9’ 0 ( undps! B

OJIHOM YHCJI€ HE JIOJKHBI TOBTOPSATHCSA) 7
CKOJbKO IMaroHanei UMeeT BBITYKJIbIi CEMUYTOJIbHUK?
Alz—A%,

I::-E-
Breraucnure: 11
CKONBKO pa3iMyHbIX HENpaBWIbHBIX JpoOed, He paBHBIX €IUHHIIE, MOXXHO COCTaBHTb,
MCIIOJIb3Ys B UHCIIUTENIE U 3HaMeHarene uucna 2, 3, 4,5, 7, 11, 13?7
CKOJBKO pa3InM4HbIX HAaTypalbHbIX JeNUTeNe nmeer yucio 2107

Bapuanr 2.
Fy 5
=45 Clo* Py

Boruuciute: a) Fe ; 0)

CKOJIBKO pa3IMYHbIX MATU3HAYHBIX YHCET MOXHO COCTaBUTh M3 1udp 1, 2, 3, 4, 5 (mudpsr B
OJIHOM YHCJIE€ HE JOJKHBI TOBTOPATHCS)?
CkonpkuMHu criocobamMu M3 25 y4YEHHMKOB KJIacca MOKHO BBIOpaTh YeThIpEX AJIs y4yacTHsl B
Mpa3IHUYHOM KOHIIepTe?

Cx s (x—1)=30

Pemnre ypaBHeHue: ¥ ;

P, . A"

210 CECE —C3C2

AlD
Breruucnure: a) <14 Cis, ; 0) 574,

CKONBKUMHU CIIOCOOAMH MOXKHO PacCTaBUTh HA KHIDKHOW moske Toma 4 — tomHuka Jarapa [lo
TaK, 4TOOBI YETBEPTHIN TOM HE CTOSJI KpaifHUM ciieBa’?
CKOJIBKO CYHIIECTBYET pa3JIMYHBIX TPEYrOJbHUKOB C BEpPIIMHAMU B 7 JIaHHBIX TOYKaX, €CIHU
M3BECTHO, YTO 3 U3 HUX JIEKAT HA OJHOM MPSIMOii?

AEE_AE4

C-d-

Beruucnure: s
N3 11 ydeOHBIX TPEAMETOB COCTABIISAIOT PacHMCaHUe JTHSA U3 5 ypokoB. CKOJIBKUMHU CIIOCOOaMU
9TO MOXHO CJIeJaTh MPU yCIOBUU, YTOOBI B paclucaHuu Obla (U3KYJIbTYypa, HO HE Ha MEPBBIX
TpEX YPOKOB?
CKOJBKO pa3uyHbIX MPOU3BEACHUM, KpaTHbIX 10, MOXKHO COCTaBUTh U3 MHOXUTENeH 2, 3, 5, 7,
11, 13, ucnosb3yst Kaxablii MHOXKHUTENb M0 OAHOMY pa3zy?

Kpurepun oneHuBanus:
«3» - BBITTOJIHEHHE 6-7 3a7aHus;
«4» - BeITIOJIHEHHE 8-9 3aIaHUH;



«5» - BpimonHenue 10 3agaHuii.
IIpakTHyeckas padora Ne 25 o Teme:
«bunoM HeroTtoHa u TpeyronbHuk Ilackasus».
Bapuanr 1

1. 3anucatsb paznoxxeHue OMHOMa:
) (a+1);2)J + 2%
2) (4b-"/4)".

2. Bo3BecTH B CTCIICHB:

1) (1 _ﬁ)a;z)(ﬂ_" 1)6.

3. HaiiguTe nsaThiii YwieH pas3iokeHus: OMHOMa:

1 (a N ai)m; 2)(’5‘J + ”{E)ll.

4. Haiinure 3HaY€HUE CYMMBI:
y Ce+Ca+C+Ca+Ca+C3+C3+Ca+Cg

%) C%+C§+C§+C$+C$+C$'

5. Haiigute uneH pa3noxeHust OMHOMA:
-1 1 20
(a z + 32)
1) , cozepxaiuii a’;

23

1 &
(xa + x)
2) , cofepKamuii x'.

Bapuanr 2

1. 3ammcarth paznoxeHue OMHOMA:
D+ D522+
2) (/5 3x)".

2. Bo3BecTH B CTENCHB:

1) (\'{E_ 1)6; 2)(1 T \"(E)‘L

3. HaiiguTe mecToi 4iieH pa3nokeHus OMHOMA:



1)
4,
1)

2)

5.

1)

2)

1.

o ) b 12
_ 1y )
Haitgure 3HaueHne cyMMsbl:
Ce+C5+Ci+C5+C3+C3+CE+C5+C5+C3.
Ci+Ci+Ci+Ci+C3+CE+C]

HaiinuTe unen pasnoxxeHus OMHOMA:!
14

1 1
(EJ s+ bz )
, comepsxamuii b’
4. 24

2 i
(X3+X==)

Kputepun onenuBanus:

, COJIEpIKAIINIA X°.

«3» - BRIIOTHEHNE 3agaduid 1,2 u 3;
«4» - BeIOTHEHHE 3ananuii 1,2,3 u 4;
«5» - BEIIOJIHEHUE BCEX 3aJaHUH.

IIpakTHyeckas padora Ne 26 o Tteme:
«PenreHne NpuKIaAHBIX 32129
Bapmuanr 1
CKONBbKMMHU €ITIOCOOAMU MOYKHO COCTAaBUTh J030p M3 TPEX cosigaT M OAHOro oduuepa, ecin

Bcero B Hanmuuuu 50 connat u 3 oduiepa?
I[Muiytes nocnenoBarensHocTy u3 30 cumBosioB 0 wim 1. JlokaxkuTe, 4To UX yncio Gonbime 10°.

B n1ByX smmkax JIEKHT 10 OJMHAKOBOMY KOJMYECTBY Pa3HBIX PE3UCTOPOB. IlepBbIi yemoBek
BBIOPAJI MO0 OTHOMY PE3UCTOPY M3 KaXKJIOTO SIINKA, a Iepe]] TeM, Kak CTall BRIOMPATh MO OJTHOMY
pe3nCTOpY BTOPOH UYENIOBEK, KTO-TO HMEPENIOKHI OIUH PE3UCTOP M3 OJHOTO SIIUKA B APYrou. Y
KOr0 M3 HUX OOJbllle BapUaHTOB BBHIOOpA, €CIM YYECTb, YTO BBIOPAHHBIE PE3UCTOPHI
BO3BpallaTcs 00paTHO?

Hcnonp3yiiTe OMHOMHHAIBHYIO (QOpMYNy Ui NPUOIMIKEHHOIO BBIYMCICHUS BBIPAXKECHUS
1,002".

CKONBKO pa3iMYHbIX CONPOTHBICHUA MOXHO IOJY4YUTh, MCIOJB3Ysl PE3UCTOPBl M UX
COeIIMHEHUs, U3 cinenyromero Habopa: R; = 10, R, = 100 n R; = 1000 Om .

R R R

1 2 3
— {11+
Bapuanr 2
benocHexka 1 ceMb THOMOB CaATCs 3a KpYyTJblii ctol. M3BecTHO, 4T0 BOpuyH HE XOYET CUIETh

psnoMm ¢ Becenpuakom u Coneid. CKOTBKAMHU CIIOCOOAMU WX MOXKHO PAacCcaauTh 3a CTOJ TaK, YTOOBI



BopuyHna Bc€ ycTpauBasuo, €Ciu CUMTaTh, YTO HE BAXKHO, KTO Ha KAKOE MECTO CSIET, BAXKHO TOJIBKO,
KTO OyJIeT cocesIMH Ka)Kaoro rHoMa u benmocHexxku?

2. IuuryTes mocneroBaTeabHOCTH U3 25 cuMmBosoB 0 win 1. Jlokaxure, 4To ux unciio 6ompme 10°,

3. B nByX smumKax JIGKHUT MO OJMHAKOBOMY KOJHMYECTBY PAa3HBIX pe3HCTOPOB. [lepBblii uenoBek
BBIOpAJ IO OJTHOMY PE3UCTOPY M3 KAXKIOTO SIINKA, a Tepe]] TeM, KaK CTajl BBIOMPATh 10 OJHOMY
PE3UCTOPY BTOPOM YEIOBEK, KTO-TO MEPETOXKII OJUH PE3UCTOP U3 OJHOTO SIIUKA B JPYroi. Y KOro
n3 HuX OOIbIle BapHaHTOB BHIOOpA, €CIIM YYeCTh, YTO BHIOpPAaHHBIE PE3UCTOPHI BO3BPAIIAIOTCS
o0patHO?

4. Ucnonp3yiiTe OWHOMHHANIBHYIO (GOpMYJTy [UIsl NPUOJMKEHHOTO BBIUMCICHUS BbIPAKEHUS
1,0037,

5. CKOJBKO pa3iIMyHBIX COMNPOTUBICHUM MOXXHO TMOJY4YHUTh, HCHOJIb3Ysl PE3UCTOPhl U HX
COeTMHEHMsI, M3 cienytomero Hadopa: R, = 12, R, = 90 u R; = 1000 Om .

R R R

o I e N o I

Kpurepun oneHuBanus:

«3» - BEITIOJHECHHUE 3 3aJaHMii;
«4» - BBRITIOJIHEHHE 4 3aIaHUM;
«5» - BBITIOJIHCHHE 5 3aaHUMN.
IIpakTuyeckas padora Ne 27 no teme:

« BbInosiHeHne neiicTBUI HA/l BEKTOPAMI».

Bapmnanr 1

DABC _ KuM ABu BC

TpeyrojbHas nmupamuaa. Touku — cepeAnHbI pedep

COOTBETCTBEHHO. Ha30BUTE BEKTOp C HAYAJIOM M KOHIIOM B BEPIIMHAX MUPAMHUIBI WIIN TaHHBIX
— e — e —_— —
TOYKAaX, paBHBIH: a) ZBK; 0) AD + DB; B) AC—AK

ABCD

2. Jlan xBazxpar Y IIPOU3BOJIbHAS TOYKA O. Jokaxure, 4ro: a)

— 1 57 = 1 —
[BG + OD| = [A0- 0|, ; (A0 +0B) = —2CD



SABCD 0

— [IpaBUJIbHAA YCThIPCXYTOJIbHAA TUpaAMU/JA. Touxka — OCHTP OCHOBAHUWA ITUPAMHUIBI.

HazoBure BCEKTOp C HA4YaJIOM W KOHIIOM B JaHHBIX TOYKaX, paBHBIﬁl

2) &S + 5C + CD, 5, 2(AD — OD), , ; (SA+5C) + 0B

iub i—3bui+b
4.  Bektopsbl aH KOJUTMHEApHBI. JlOKa)KUTe KOJUIMHEAPHOCTh BEKTOPOB 4= Ha+ .
5. Touka 0 paBHOYJaJIeHa OT BEPIIUH MPSIMOYTOJIbHHUKA ABCD. Jlokaxkute, 4To : a)

OD — BA| = |R’+DA|_6)OB+0D=0A+E

Bapuanm 2

DAEC KuM AB u BC

— TpeyroJipHas nupaMuja. Touku — cepeluHbl pedep

COOTBETCTBEHHO. Ha30BUTE BEKTOp C HAYaJIOM M KOHIIOM B BEPIIMHAX MAPAMUIBI HITU TAHHBIX
— —_— —_— g —_
TOYKAaX, paBHBIN: a) ZMIC; 0) AC+ CD; B) BM — AM

ABCD

2. Z[aH KBaapar " IPOU3BOJIbHAA TOYKA O I[OKEDI(I/ITG, 4To: a)

— 1 5= == 1—>
[A0 + OD| - [BG - CO|, 5, ; (BO+0C) =—DA

SABCD _ 0

MMpaBUJIbHAA YCTBIPEXYTOJIbHAA IMTUpaMu/a. Touxka — HCHTP OCHOBAHUA NHUPaAMUIBI.

HazoBurte BCKTOpP C HAYaJIOM U KOHIIOM B TAHHBIX TOYKAX, paBHLIﬁZ



2) AB + BS + 30, 5, 2(BC — 0C). , > (SB +5D) +-0C

iub i+2bui-b
4.  Bexkropsl an KOJUTMHEapHBbl. JIoKaXXuTe KOJUIMHEApHOCTh BEKTOPOB a+ Ha—»>o
5. Touka 0 PaBHOYJAJIEHA OT BEPILHH NIPSIMOYTOJIbHUKA ABCD. Jokaxure, 4To : a)

0A - CB|= |ﬁ+ﬁ|.6)80—§BD=A0—§E

Kputepun onennBanus:
«3» - BBITIOJIHEHHE 3 3aJIaHUM;
«4» - BBITIOJTHEHUE 4 3aJ]aHMIL;

«5» - BBIIIOJIHEHHUE 5 3aaHUH.
IIpakTHyeckas padora Ne 28 no Treme:
« Pelienune nmpocreinmux 3a1a4 B KOOPAMHATAX)).
Bapuanr 1

A(5;=2;1);B(=3;47).

JlaHbl TOUKH

AB

a) Haiinute KOOpAMHATHI CEpEIUHBI OTPE3Ka ;

CE

b) Haiinure KoopAMHATHI TOUKU C, €CJIM TOYKa A — cepellnHa OTpe3Ka ;

¢) HaiiguTe pacctossHue OT TOYKH A JI0 TUIOCKOCTH ny.
= —* = —
JlaHBI BEKTOPBI a{2;—6;3;ub{~1;2; 2}_ Haiiue: |a| | |

A(2;1;-8); B(1;-5;0);C(8;1;—4).

JlaHbl TOUKH

ABC

a) Jlokaxure, 4TO TPEYTOJbHUK — paBHOOEIPEHHBIIA;

b) Haiigure nnuHy cpenneil TMHUM TPEyroJbHUKA, COSTUHSIONIEH cepeTuHbl OOKOBBIX CTOPOH.
JlaHbl TOUKH A(4-1;3);B G 53 ) Haiinure koopaunatel Touku C — cepeuHbl OTpe3Ka
AB

S A " Bl =7 =7
Jan BexTop a{—6;4;1 2}. Haitgute koopanHaTBI BEKTOpa b, eciu | | , 1 BEKTOPBI aub

COHAIPABJICHBI.

ABCD

Haiinure KOOpAMHATEI 4YETBEPTON BEPLIMHBI NTapajuieIorpaMmma , €CIIH

A(2;4-4);B(L;1;,-3);C(—2;0;5)

A(—3;2;4); B(5;0; Cub

Jlaabl TOUKH ] Haitnure kooparHaThl TOUYKH , €CIIM TOYKHU

Aub CD

JIETISIT OTPE3OK B oTHOIIeHUH 1:2:1.



E{4;—4;2}HE

8. BexkTopsl KOoJUIMHeapHbl. Halaure KoopauHaThl BEKTOpa , €CIIN

|BC|=3

Bapuanr 2

A(=2;3;4); B(4-1;6).

1. JlaHbI TOYKH

a. Haiigure kOOpAMHATHI CEpENUHBI OTpE3Ka AB;
b Hai C AC,
. Haitnure xoopauHaThl TOUKH —, €ciu Touka B — cepennna otpeska ;
y Oyz
¢. Haitigure paccrosinue ot Touku B 10 muiockocTu .
= = — N
B S I . al — |b
2. JlaHbI BEKTOPBI a{z* 6* 3} H b{ 1* 2* 2}. Haiinure: l l | |

A(=1;5;3); B(—3;7;-5);C(3;1;-5).

3. Jlaubl TOYKH

ABC

c) Jlokaxure, 4TO TPEYrOJIbHUK — paBHOOEIPEHHBI;

d) Haiigure nmHy cpenHel TUHUN TPEYTOJIbHUKA, COSAMHSIONICH CepeHbI OOKOBBIX CTOPOH.

4. JlaHBI TOUKH AG3;—2;5);B (=143 j Haiinure xoopanHatel Toukn C — cepeuHbl OTpe3Ka
AB
G{—6:4:12) b |b|=
5. Jlan BexTop P . Haligute koopauHaThI BEKTOpa , €CIIU , 1 BEKTOPBI
= —
aub
IIPOTUBOIOJIOXKHO HAIIPABIICHBI.
y y ABCD
6. Haiigute KOOpAMHATHI YETBEPTOM BEPIIMHBI ITapajieIorpaMma , €CIIN
B(—7;6;7);C(4;,—-2;-3);D(—3;8;-5)
7. JlaHbl TOUKH A(L;2;5); B(=3;4; 1). Haligute koopauHaThl TOYKH CuD , €CIIM TOUKH
AuB JIETAT OTPE3OK CD B oTHOIIeHuu 1:2:1.

AB{4—4;2} AC

8. BexTopsl KoJMHeapHbl. Halimute koopimHaThl BEKTOpa =, €CIIU

|BC|=12

Kpurepun oneHuBanus:

«3» - BBITTOJIHEHHE 4-5 3aaHUH;
«4» - BBITIOJIHEHHE 6-7 3alaHUM;
«5» - BBIIIOJIHEHUE 8 3aJaHUH.

IIpakTHyeckas padora Ne 29 o reme:
«CocraBJjieHne ypaBHeHUH cdepbl, INIOCKOCTH U NPAMON B IPOCTPAHCTBE).



Bapmuanr 1

Touka A (0;V2; V5) nexut Ha chepe ¢ uertpom O (3; 0; 0).
1) 3anummmre ypaBHEeHUE cHephl;
2) TpuHammesxart I 5Toit chepe Touku ¢ KoopauaaTami (5; 0; 213), (4; - 1; 0)?
Hanst Touku A (- 3; 1,5;-2) u B (3; - 2,5; 2). Otpe3ok AB sBnsercss auamerpoM chepsl.
1) 3anummmre ypaBHeHUE chephl;
2) llpunamiexat 1 3TOH cepe TOUKU ¢ KOOPAUHATAMU (\/7; -1,5;3),(3;2,5; 1)?
Jlaner chepa x> + )7 + 22 = 25 u mwiockocTs, npoxomsmas gepes toukn (0; 8; 0), (0; 0; °/3)
napamiensHo ocu Ox. Ilepecekaer nu 3Ta miockocTh chepy? B crnyuae mepeceueHus: Haiinute
JUTMHY JIMHUY TIEPECECUCHUSI.
HmeroT 1 001111e TOYKY Iaphl, OTpaHUYEeHHBIE chepaMu
XAyt =2+ y—6z+ 11X +y +27 -8y +6z=-21?
Jans! Tpu Touku A (1; 2; 0), B (2; 3; 0), C(3; 4; 7). Hanummre ypaBHeHuUs:

1) Ilpsmoii AB;

2) Ilpsmoit, mpoxossiieit uepe3 B u mapannensHo ocu Ox;

3) Ilnmockoctu, coaeprkaliel Bce TpU JaHHbIE TOUYKH.

Bapmuanr 2

Lentp chepst nmeer koopauratsl (0; 0; 4). Cdepa mpoxomut depes Touky A (2V2;0; 5).
1) 3ammmmre ypaBHeHUE Cepsl;
2) Tlpunamiesxar Jim 3Toi chepe Touku ¢ koopauaatamu (0; V5; 6), (3; 1; 5)?
Touku C (1; - 1,5; 3) u B (- 1; 2,5; - 3) nexat Ha chepe. LleHTp cdepsl mpuHAIEKUT OTPE3KY
CB.
1) 3amumwure ypaBHEeHUE CHEpBI;
2) TpuHammeskart I 5Toit chepe Touku ¢ koopauaatamu (3;-1,5; V7), (15 2,5; 3)?
[InockocTh o mapaienbHa ocu (Oz,nepecekaer MmIockocTh Oxy mo npsamou a. Ilpsamas a B
mrockocti Oxy UMeeT ypaBHeHne y = 6\2 - x. [lepeceder i mIockocTs o chepy x° + 17 + 22 =
100? B ciiyyae niepecedeHus] HaWIuTe JIMHY STOM JIMHUY .
Nmerot 11 001111e TOYKY MIaphl, OTpaHUYEHHBIE ChepaMu
XAy + 2 =2x—6z+61;x +4x +y + 22 = 6y +82 -47
Hanst Tpu Touku A (1; 0; 2), B (0; 3; 2), C(4; 3; 7). Hanuimmre ypaBHEHUS:

1) Ilpsmoii AB;

2) Ilpsmoii, npoxonsdiieil uepe3 B u napamnensHo ocu Ox;

3) Ilmockoctu, coaeprkaiiel Bce TpU JaHHBIE TOUYKH.

Kpurtepun onennBanus:

«3» - BBITIOJIHEHHE 3 3aIaHUM;
«4» - BBITIOJIHEHHE 4 3aIaHUM;
«5» - BBIIIOJIHEHHUE 5 3aJaHUH.

IIpakTnueckasi padora Ne 30 nmo reme:
«BbIuuciieHne yIiioB Me:k1y NPSIMbIMHU H IVIOCKOCTAMID)
BapuanTt 1
Han xy6 ABCDA B,C,D,. Haiinute yron mexay npsimbimu AD, u BK, rrie K - cepenuna DD,

Han npsmoyroneHeii napamienenuner ABCDAB,CD;, ocHOBaHMEM KOTOpPOTO SIBIIAETCA
KBajpar co ctopoHoit 3cm. Halinure yronm mexnay nmpsmeivu C,;D u A,C, eciiu 60koBoe pedpo
paBHO 6 cM.



B npsmoyronsaom mapamienenunene ABCDAB,C,D; pedbpa AB, AD, AA, COOTBETCTBEHHO
paBHBI 2¢M, 4 cM, 6 cMm. Haliaure yron mexnay npsMeivu BD u AB.

Haiinure paccrositnue ot Touku A (10; 0; 0) no mpsimoit, mpoxoasimend yepe3 Touku B (0; 0; 0) u
C (8;6;0).

Touku A(1; 0; 0), C (4; 3; 0), B (0; 5; 0) ssBisitoTCs BepiinHaMu TpeyroibHuka. Haiiure BoICOTY
BH.

Bapmuanr 2
Han xy6 ABCDA B,C,D,. Haiigure yron mexay npsambeimu AC u DC,;.

Han npsmoyronsHbeiii napamienenunes ABCDAB,CiD,, ocHOBaHHEM KOTOPOTO SBJISIETCS
KBaapar co ctopoHoit Scm. Haitnure yrom mexay npsmeivu CD u A,C, ecnmu 6oxoBoe pedpo
paBHoO 10 cM.

B mpsmoyronsnom mapamienenunene ABCDAB;CiD, pedpa AB, AD, AA, COOTBETCTBEHHO
paBHbI lcMm, 2 cm, 3 cM. Haligute yron mexnay npsamsiMu BD u AB.

Hatinute paccrosaue ot Touku B (8; 0; 0) mo npsimoit, mpoxossieit yepe3 Touku A (0; 0; 0) u C
(6;2;0).

Touku A(4; 0; 0), C (8; 2; 0), B (0; 3; 0) sBisttoTCS BEpIIMHAMHE TpEyTroabHUKA. Haliiure BHICOTY
BH.

Kpurtepun onennBanus:
«3» - BBITTOJIHEHHE 3 3aIaHUS;
«4» - BRITIOJTHEHHE 4 3aIaHUS;

«5» - BBIIIOJIHEHHE S5 3a1aHUN.
IIpakTyeckas padora Ne31 mo reme:

«IIpeoOpa3oBaHue BbIpa:KeHU I NPH MOMOLIH OCHOBHBIX TPUTOHOMETPHYECKHUX TOKAECTB)»
Bapuanrt 1

a) 210; 6) 31578) 780"

1. Bripa3uTh B paaraHHON Mepe YTJIbI :

a) 131:; 6) 1,8m;E) 10,5

2. BpIpa3uTh B IrpaJyCHOM Mepe YIJIbL: ;

N Tt
sina=08u0<a<-
3. UzBectHo,  4TO 2, Haiigure  3HaueHWEe  TpeX  JPYTHX

TPUTOHOMETPUUYECKUX (PYHKIUH yria .

1

— — ctg’a — cos?
4. VYmnpocture BbIpakeHHe: SINT
sina —cosf sinf —cosa
5. JlokaxuTe Toxk/ecTBo; SnF Feosa  sinatcosp
Bapmuanr 2

a) 225°; 6) 420°;B) 675

1. BsIpa3uTh B pagiuaHHON MEpe YTJIbI



2. BpIpa3uTs B IrpagyCHOM Mepe yIJIbL:

cosa=06u0< a<=

3. WsBectHO, 4TO 2. Haiinure

v o
TPUTOHOMETPUUYECKUX (PYHKIHMH yria .

1

— —tg’a — sin’
4. VYmpocture BelpakeHHe: €057«

sina—sinf  cosp-cosx

5. JlokaxuTe ToxkaecTpo; OSPFeosa  sina+sing

Kpurepun ouenuBanus:
«3» - BBITIOJIHEHHE 3 3aIaHUM;
«4» - BBITIOJIHEHHE 4 3aIaHUM;

«5» - BBIIIOJIHEHHE 5 3a1aHUN.

IIpakTnueckas pad6ora Ne 32 mo teme:

a) 1511; 6) 1,7m;8) 12,31

3

3HA4YCHHUC

Tpex

IpyTUX

«IIpeoOpa3zoBaHue TPUTOHOMETPHYECKHX YPABHEHUH NPpU noMomu Gpopmy.a

NPpUHBEIACHUS).

3anucarnb X0 pe€uIcHusA "1 BLIﬁpaTb l'[paBl/I.]IbeIﬁ OTBET.

Bapuanr 1
3amanue | 11 111 v
Breraucnuth 1 — L
1 - | | 5 3
frl=313 2 2
Breraucnuts
2 | sin —330° 3 —y 3
cos 207
Yrpoctutb
3 Lﬂ L8O — @ fo 270 —n che o P for i P o
cos 270 7+ u
Ynpocturhb
[
to T—x +cto| ';:T+.r|
4 |4 2 2 0
T
Ll"_‘.f'I . +x |
Bapuanrt 2
3amanne | 11 111 v
) Beraucnuts W3 — 3 1 |
s —420° 2 . 2 2




) BoerauciauThb 1 — 1 8 8
fo —390° 3 3 S -
Yrpoctuth
3 tg| T+a|+clg T+a —sna (g e cg o crg
cos 2m+o
Ynpoctuth
: I I
4 sin Im—viig| S+ [ =
cos In+y

Kpurepun oneHuBanus:

«5» - BCE MPAaBWIBHO BHIITOJIHECHHBIE 33/1aHHUS;

«4» - TpU IPAaBUJILHO BBIIIOJIHEHHBIX 3aaHNUS;

«3» - 1Ba MPABUJIHO BBINIOJIHEHHBIX 3aaHUS.

IIpakTnyeckas padora Ne 33 mo reme:
«IIpeoOpa3oBaHne TPUTOHOMETPUYECKHUX BbIPAsKEHUI NPHU MOMOIIH (POPMYJI CII0KEHU»
Bapmuanr 1

Brruucnure TouHOE 3HaUCHHE TaHTeHca 15 rpaaycoB, UCTIONB3YS (OPMYITBI CIIOKECHHUS.
YIpocTuTe BhIpaKEHUE:

. T T T .
Sin — cos —+ cos — sin
4 12 4

o —

T

12

sin 20° cos 40° + cos 20° sin 40°,

tg T4tg =
tg 45°—tg 15° CPSL T

i T
¢) 1+tg15°tgdass, 1-tg tg

. . 3T
sinacos3a — cos @ sin3a = Cos (— — 20:)
3. JloKkakuTe TOXKJIECCTBO: 2 .

Bapuanr 2
Berurcnute TouHoe 3HaueHHe TaHTeHca 120 rpaxycoB, UCTIONB3YS GOPMYIIBI CIIOKEHUSI.
Beruucnure:
sin 45° cos 15° — cos 45° sin 15°,

a) s
T

T T .m .
cos — cos —+ 8N — sin —
2 12 3

12
b)

[\ I

o B T

tg 22°+tg 23° 9579

I3 I3

_ o a 1+ig— ftg—

o) 17tg22°tg 23" g 85 ta;

. . . am
sindasina — cos 4a cosa = sin (— + 5&)
3. JlokakuTe TOXKIECCTBO: 2 .



Kpurepun oneHuBanus:

«5» - BCE MPAaBWIBHO BHIIIOJIHEHHBIE 33/1aHNS;
«4» - 1Ba PaBUJIbHO BBINIOJIHEHHBIX 33JaHUS;
«3» - OJHO NMPABUJILHO BBINIOJIHEHHBIX 3aJaHUS.
IIpakTtnueckas padora Ne 34 nmo teme:
«IIpeoOpa3oBaHue TPUTOHOMETPUYECKHUX BbIPAaKEeHHUI NPH NOMOIH popmMya
ABOMHOIO M MOJIOBHHHOIO APryMeHTa»



Bapumaunt A1
(1

Breruucaure:

T ., X
a) cos’ = —sin® =;
8 8

6) 2cos?15° tg15°.

(2]

Hajinure cos2a, ecau

sino = -0, 6.

©

BapuwaHnTt A2

a) 2sin—n—cos—n—;
12 12

6) 1 — 2sin2 22°30'.

cosco =0,8.

Yupocrure BhIpaKeHHE:

1-tg’a

tg 20 -
. o o

4 s8in — cos —

2 2

4

JoKaxkuTe TOKIECTBO:

sin2a — tga = cos2a tga.

BapuwaHT b1
(1

Briuucaure:

a) 4sinEcosZE;

2 12
sin15° cos15°
sin 5° cos5°

12

HasecTHO, YTO

6)

cosa = —0,28
U o — yroJ Il ueTBepTH.

. .o
Hamgure s1n§ .

2tg o
1-tg*a

-(1+ cos4a).

ctga —- sin2a = cos2 a ctga.

BapuaHT b2

a) cos* 5t _ sin* 5—TE;
12 12

6) ctg 15° — tg 15°.

cosa = 0,28
u o — yroJ I ueTBepTn.

. o
Hatigure cos E .



13

YnpocTuTe BhIpajkeHHe:
1-4sin® acos® o

4 sin ¢ cos® o — 4sin® o cosa.

2cos’ o —1
JloKamxHuTe TOXKIECTBO:
tg o = COS 201, tg 20.tg o = sin 20.
tg 20 —tg o tg 20 -tga
Bapunaunt B1 BapuaHT B2
Boruucaure:
a) sin 75° sin 15°; a) cos 15° cos 75°;
0) cos - — sin - |x 6) cos = +sin = |x
12 12 8 8
x| cos® L + sin® = |. x| cos* * —sin® ™ |.
12 12 8 8
H3BecTHO, uTO
2 T . 1 n
cosoo=— ul<a<—. sinao=— n0<a<—.
V5 V5 oy
Haiigure tg(n + 4a). Haigure ctg(?rt - 40 }
Y HnpocTHTE BBIPpAKEeHHE:
COos O cos4o
ctg%—sina sin 4o — tg 2o
(4]
JloxkasKuTe TOXKIECTRO:
ctg o —ctg 200 = — . 1+tgotga= .
sin 2a cos 20

KpuTepuu oneHUBaHUA:
YpoBenb A — «3»;
YpoBeHs b — «4»;

Yposeub B — «5».
IIpakTnueckass padora Ne 35 mo reme:



«IIpeoOpa3oBaHue CYMM UM Pa3HOCTell TPUTOHOMETPHYECKHUX BbIPpAaKeHUH B
IMPOU3BECIACHUEC»

Bapuaut A1 Bapuaut A2
(1

IIpeoGpasyiiTe BhIpasKeHHe
sin 6o — sin 4q; cos 7o — cos 3q;

(2

¥ npocTHuTe BBIpaKeHHe:
sindo+sind a) cos 4o + cos 2o

’ N . y
cos 30 — coS O sin 40 — sin 2o

13/

JOKaKuTe TOXIECTBO:

sin4o + 2cos 30 —sin 200 cos o+ 2cos 20 + cos 300
cos 40— 2sin 3o — cos 20 sin o + 2sin 20 + sin 3o

= —ctg 3a. = ctg 20
Bapwaunt B1 Bapumaunt b2

o

HajinuTe 3HaueHHe BBIPAKEHHS,
HCIIOJb3YyH IpecTaBJIeHHe TPH-
TOHOMETPHUYECKHX BBIPAKeHUH B BHOE
a) NpoU3BedCHHI:

cos 18° + cos 42° cos29° —cos 91°

L]

3 O
cosl bI sin31

(2

yIIpOCTl{_Te BbIpasKeHHe.

. (n . (2n , (= . (3=n J
sin| —-—o |[+s1n{ — — o ’ s sim| —+0o |—sin| — + ’ ’
3 3 4 4

13/

JLOKasKHTEe TOMXKIECTBO:
2sin3docos o — sin 20 2cos 30.cos O~ cos 200
cos 200 — cos 60 sin 60 — sin 20
1 1

b

4 sin o cos o 4 sin ocos o




13/

JIOKaKHUTe TOXKIECTBO:

2sin3ocoso — sin 2o 2cos 3a.cos O — cos 20
cos 200 — cos 6 sin 6o — sin 20
3 1 B 1
4sinocosa 4sinacoso
BapuaHt B1 Bapuaut B2
Beruncaure:
n n i 2n
sin — —sin — sin —— +sin —
18 9. . 9 . :
cos71rt cosn, 2 + 2n’ |
— —COS — - COS — + COS —
18 9 ' 9

P , 5.

¥YrnpocTHTe BBIpAKEeHHE:
sin 60 — sin 4o + sin 20, 4 sin 3o.sin 20,

b

4 cos 30.cos 20

(3

I OKaKHuTe TOXKIECTBO:

sin A +sin B C cos A —cos B C
=ctg —, =-—ctg—,
cos A +cos B 2 sin A —sin B 2

ectu A, B u C — yrisl TPeyroiabHHKA.

: - : ;
sin4o — sin 6a + sin 2a

Kpurepuu ouenuBanus:
YpoBenb A — «3»;
YpoBeub b — «4»;
YpoBenb B — «5».
IIpakTnueckasi padora Ne 36 no reme:
«IIpeodpa3oBanne Npon3BeeHUIT TPUTOHOMETPUYECKHUX BHIPAKEHUI B CyMMBbD).
Bapuanr 1.

1. Beruucnure  sinl5° sin75°
(v2—1) cos

T
L]

2_1CDE3H

2. Beruucnure
A A ain 137 s T

(V2—+/3) sin 53 Sill o

cos 61° cos 29°—sin 46° sin 14°

4. Beraucaure

3. Boiuuciure

0 T 3
/2 cos 3§ cos 5
5. Beruucnure v o B




2 gin o 50 20 4008 3
2008 o

. YIIpocTHTE BBIpaXKEHUE

2 o] E C_ 0 o
. Beranciure 9% 7"+ cos®1 cos 8 cosb

9 sin 55° - cos 10° + 2sin212°30"— ¥2

. Berunciure 2

Bapuanr 2.
. Beramcmure cos15° cos75°

(V12— +/8) sin S cos ox

24 24
. Beraucnure
V2 (cos 2% cos = —cos 37 cos 3%)
16 16 16 16

. Beruucnure

sin 33° sin 27°—cos 48° cos 42°

/8 sin T sin 27
. Beruucnure v 8 8

2sin(a—15°) cos(a + 15°)—sin 2a

. Beruucnure

. YIIpocTHTE BBIpaXKCHUE

. Beruncnure cos22°— cos 28° cos 32°

2sin 35° - cos 10° + 2sin232°30 — 2

. Beruuciaure 2

Kpurepuu oneHuBanus:

«3» - BBIIIOJIHEHHE 4-5 3a]aHUH;
«4» - BBITIOJIHEHHE 6-7 3aaHUM;
«5» - BBIIIOJIHEHYE 8 3aMaHUN.

IIpakTnueckasi padora Ne 37 nmo reme:
«IIpeoOpa3oBaHne TPUTOHOMETPUYECKHUX BhIPAKEHUI Yepe3 TAHTeHC MOJOBHHHOIO YIJIa»
BapuanTt 1
1. Haiigure sin 4a, cos 4a, ecnu tg 20 = 3;

Haiinure sin o, cos a, ctg a, ecnu tg /> = 0,5;
Haiigure sin o, cos o, ctg o, ecnu tg “/> = - 2,4 u 90" < %/, < 135,
Haiigure cos a + sin a, ecnu tg */> = 3;

Haiimure cos * a - sin? a, ecnm tg */> = 0,5;

AN i

Yro Gonbuie: tg 20 uin 2tg a, tae 0° < o < 90°, o # 45°? [Ipu Kakux 3HAYEHHUAX 0L UMEET MECTO
paBeHCTBO g 20 = 2tg o
7. Hano: tgx =-0,75, tgy = 2,4,90°< x< 180°, 0°< y < 90°.
Haiinure sin (x —2y); cos (2x +y).
Bapmuanr 2
1. Haitgure sin 4o, cos 4o, ecnu tg 2o = §;

2. Haiinure sin a, cos a, ctg a, ecnu tg */> = 0,2;



Haiinure sin a, cos a, ctg a, ecnu tg %> = - 1,8 u 90° < “/,< 1357,
Haiinure cos a + sin a, eciu tg */> = §;

Haiinure cos * a - sin * a, ecnn tg “/> = 0,2,

A

UYro Oomnblue: ctg 2a unu 2ctg a, T1e 0° < a0 <90° o # 45° Ipu KaKKX 3HAYEHHUAX 0L IMEET MECTO
paBeHCTBO ctg 2o = 2ctg a?

7. Hano:tgx =-0,75 tgy = 2,4,90°<x< 180°, 0°< y< 90°.

Havinure sin (2x + y); cos (x -2 y).

Kpurtepun onennBanus:

«3» - BBIIIOJIHEHHE 3-4 3aJaHUM;
«4» - BBITIOJIHEHHE 5-6 3a]aHUM;
«5» - BBIIIOJIHEHUE 7 3aJaHUH.

IIpakTHyeckas padora Ne38 no reme:
«IIpeoOpa3oBanue pa3JINYHBIX TPUTOHOMETPHYECKHUX BbIPAKCHUID)
Bapwanr 1.

Al. Yrpocrure Bepaxerne  SIN 20. -sin 3oL - cos 2a. -cos 3o - cos Sa. .

2

. 2
A2. Beruncnure 2(:052 o - 4s,1n2 o, ecma COS O :7.

. 2w T 2t . &
A3. YrpocTtute BeIpakeHHE Slng 'COSg + COSE SIn—.

. JT JU a . T

A4. Yupoctute BelpakeHrue SIN— *COS— = COS— -SIn—.
3 12 3 12
A5 Borcmre: sin(180° - 60°) +cos(270° +30°) .

1- tgzoc
cos 20

A7. Beraucaure: COS( 2700 + 600) + COS( 1800 - 600) .

A6. YpocTuTe BBIPAKECHHE

A8. Yrpocture BhIpaKeHUEC ( 1 +ctg 20()( cos’a- 1) _

A9. Haiinute 3HaueHuE BbIpAXKEHUS

. . T 3
5cosx sin2x- 5¢os2x Sinx, ecin COS( 5 + x) -3
A10. Haiinure 3HaueHHE BBIPAKEHUS

5cosx -sin2x +5cos2x sinx, eciu SCOS( +3x) =-2.

T
2
Al1. Yupocrute BoIpakenue COSX 'COS( % + x) +3-sin2x.

A12. Yapoctute Belpakenne cosxcos( 2m- x) +2 - sin2 X.

A13. YrpocTuTte BeIpaKeHHe sin Sa -sin 3aL + cos Sa -cos 3o - cos 8o,



A14. Beruucnure 4sin2 o - 12(;052 oL, €ecH sin2 o :%.
B1. Haiigute 3HaueHue BbIPAKEHUS \ﬁCOSOL - %, eciu sin o =- \/g, ae [900; 2700]

o : — JU U
B2. HaiinquTe 3HaueHuEe BhIpaXKEHUS \/E cosqL, ecim  SI o —ﬁ , - 5 < SE.

Bapuant 2.
. . 1
Al. HalinuTe 3HaueHue BBIDAKEHUS 7 - 24 Sin2 o .C052 o> €cam  Sin 200 =- g
.2 2 .2 2
A2. Beruncnure 4sin“o - 5cos” o, ecim SIn- O =—,

3

JU JU N/ S/ 1
A3. YopocTute BbIpaKEHHE 0087 -COS4—- SIn— -SiIn—-.

2 S# . 2nm . Smw
A4. Yrpoctute BelpakeHNE COST ‘COS—— +SIn—— SIn——

42

AS. Brruncnure: COS( 180° + 600) - COS( 90° + 600) .

2 . 2
A6. YIIpOCTUTE BBIPOKEHHE -tg"a |- 2sin” Q.

CoS O

A7. Beraucaure: COS( 3600 + 450) + COS( 2700 - 450) .

. 2
8sin~ o
A8. YnpocTtute BbIpaKeHHE — 5 -
l+tg a
A9. Haiinute 3Hau€HUE BBIPAKECHUS
. . . 2
3cosx sin2x - 3cos2x sinx, ecniu sin( 3w+ x) =- 3

A10. Haiinure 3HaueHHE BBIPAKEHUS
5sin2x -sinx +5co0s2x -cosx, ecnmu Scos(5m- x) =3,
Al1l. YpocTuTe BbIpa’keHHE 2(cos4x -cos7x +sin2x) +2 sindx -sin7x.

A12. YnpocTute BeIpaxerue SIN O COS( 37% + O() -1- COS2 a.

A13. Hatinure COS 2a , ecim COS O =- %
) _ 2
Al4. Beruncute 9sin“ o - 4, ecimm COSOL == 5

. . 1 T
B1. Haitgure 3HaueHne BbIpaXKEHUS \/E cos( 2+ ), ecou SINCOL = 3 - E

B2. Haiinute 3Hauenue Beipaxernus - V26 cosol - %, ecim sin oL =- [% , OLE [ - 900; 900} .

<o <

OB

Kpurepun onenuBanus:



«3» - BeIOJIHEHHE 12-13 3amanuii;
«4» - BeimioaHeHUe 14-15 3amanuid;
«5» - BpITIONIHEHUE 16 3agaHUA.

IIpakTnyeckas padora Ne 39 o reme:
«IIpocreiiline TPUroHOMETPHYECKHE YPABHEHHUD)
Pemmnts ypaBHeHHUS:

Bapwuanr 1 Bapuant 2 Bapwuant 3 Bapuant 4
1 1 =0; .
1) cosx =—; ) cosx 1) sinx :l; 1) cosx =- ﬁ;
2y sinx V3. 2 2
2) cosx =k s BER 2) cosx _~2, 2) si >
= sin x = ;
. ﬁ 3) cosx =-1; 2 2
3) sin4dx :7; | 1 \/_
4)sinZ =—; 3) sin2x =—; 3) cosdx =¥3.
4 X _\/g_ 2 2 . 2 2
) COSZ 5’ x 1 4) sinx =0; x 3
5) cos— == —; 4) cos — =——;
.oX \E 3 X _\E_ 2 2
5) sin— =——; 5) cos — =——; . _
2 2 . V3 30 2 5)sinx =1;
6) si ) 6) sin2x =- 5 ; N N
sin x =- 1; . 2 . . 2
3 7) tgx =0; 6) cos2x =- B3 6) sin3x =- 7;
7) tgx =——; or —— 1-
“ 3 8) tg[2x+j3r] =I; 7) 1gx L 7) 18x =/3:
T 1 T — T
8) tg| x- — | =——: 8) fo[x‘—] =1; 8) ¢ {x+—} =3
) g[ 6] V3 9 ta[z_g] . L ) g X+
S bl
9) rgx =- V3 4 9) 1gx =-1; 9) tgx =-/3;
= 3’ 10) cosS5x =3; 10) sin3x =2; 10) cos2x =1,5;
X
10) Sin[x+5ﬁ =- l 11) cos3x :Q; 11) cos— =- \E; 1) sin > =- V2
4 6 2 2 4 3 i
1) sin =- 2. 12) tg7x =/3. 12) 7gx(2- cosx) =0 | 12) crgx(2 +sin x)
2
12) tg3x(\5— sin x) =0.

Kpurepun oneHuBanus:
«3» - BRITIOJIHEHHE 8-9 3aaHUM;
«4» - BeimosHenune 10-11 3amanuii;
«5» - BpImoJiHeHue 12 3amaHui.
IIpakTnyeckas padora Ne 40 nmo reme:
«IIpocTeiilmne TPUrOoHOMETPUYECKHE HEPABEHCTBA)
1 BapuaHT
Pemuth HepaBeHCTBa U CUCTEMY HEPABEHCTB:
.'_
Cosx > — Zj

b




sin(x—kz)il
2. 4 2.

3 sinx+ 2sinx > 0.

cos (E + 2) = 2
4. 3 2

{sinx = 0.5
tgx <1

2 BapuaHT
Pemuth HepaBeHCTBa U CUCTEMY HEPABEHCTB:
oc

V2
COSXY = ——
1. 2,

T ‘-.-"E
Cos (:lr: — —) = —
2. 6 2,

3 cos’x—cosx < 0.

3

sin(Z—3 {—E
-3

4. 4 2.
. 1
SInNx =-—
2
. V3
sinx = ?

5.
Kpurepun oneHuBanus:

«3» - BBITIOJIHEHHE 3 3aJIaHUM;
«4» - BBITIOJIHEHHE 4 3aIaHNM;
«5» - BBITIOJIHCHHE 5 3aJaHUM.
IIpakTHyeckas padora Ne 41 o Tteme:

«HUccaenoBanue GpyHkMU 1 nocrpoeHue rpapuxa pynkuuu. [lipeodpazoanue rpadpuka

GysHkunm»
1 BapuaHT
. 1 ,
1. Haiitu obnacTh onpeneneHus GyHkouu: a) v ) 0) y =VUx’- 7x+10
X

2. BBbISICHUTS, SIBISICTCS JTU JaHHas (QyHKIKSA YE€THOM WIIM HEYETHOM: y = X* sin X

3. Tlocrpouts rpaduk GyHKIMH, 33JaHHOM:

a) opmymoit ~ = {7 ™ T 3ammcats ero cBoiicTBa.

0) omucanuem: JJ (N =[1;7] , f(7)=1,f(x)=x*> mpu 1< x< 2, y= f(X) yObiBaer Ha
MIPOMEXYTKEe 2 < X <7



4. Ha pucyHke *XMpHBIMH TOUKaMH ITOKa3aHa IIeHa 0J0BAa HA MOMEHT 3aKPbITHs OMPIKEBBIX
TOProB Bo Bce pabouune auu ¢ 14 no 28 utons 2008 rona. Ilo ropu3oHTan yka3plBaroTCs YUCia
Mecs1a, 10 BEpTUKaIM — IIeHa TOHHBI oJ10Ba B fosnapax CIIA. JIns HarasiAHOCTH KUPHbIE
TOYKH Ha PUCYHKE COeJIMHEHbI JUHUEeH. Onpenenure o puCcyHKy, Kakoro 4yucia IeHa 0JIoBa Ha
MOMEHT 3aKpbITHS TOPTOB ObliIa HAMMEHbIIECH 3a JAaHHBIH MEPUO/I.

14 15 16 17 18 21 22 23 23 25 28

5. Iloctpouts rpaduky QyHKIHIA:
2
) ayy=2%"  §)y==x
2) a)y=*+3  6) y=x -2
3 )y =G+ gy -2

Holea

Ha)y==1  G)y=x+3

2 BapuaHT

1. Haiitu obnacTh onpenencaus pyHKOuu: a) » :% 0) y =Vx> +4x- 5
2. BblsacHUTS, sBIIETCS I JaHHAs QYHKIMSA YETHON WM HEUETHOM: y =X + sin X
3. Hoctpouts rpaduk HyHKIMH, 3aJaHHOM:
a) popmynoit - — {1 L. 07, 7", sanmcars ero cBoifcsa.

0) ormucanmem: /[ (f) =[-3;3] , E(f): f(x) <0 , dynxous u€rnas, Bozpacraet mpu x < 0,
yObIBaeT npu x > 0
4. Ha pucyHke >KUpHBIMU TOYKaMH IIOKa3aHa II€Ha 0JIOBA HA MOMEHT 3aKPBITUSI OMPKEBBIX
TOProB Bo Bce pabouue auu ¢ 3 o 18 centsops 2007 roga. 1o ropusoHTanu ykaspiBaloTCs Yrcia
Mecs11a, 10 BEPTUKAIN — IieHa TOHHBI 0JioBa B nosutapax CHIA. JIyist HarimsAHOCTH KUPHBIE
TOYKHU Ha PUCYHKE cOelMHEeHbI TuHuen. Onpenenure Mo pucyHKy HanOOIbIIYIO LIEHY 0JI0Ba Ha
MOMEHT 3aKpbITHsI TOProB B YKa3aHHbIN niepuos (B gouiapax CIIIA 3a ToHHY).

3 4 s B 710 11 12 13 14 17 18

5. IlMoctpouts rpaduku GyHKINHA:
-]
D ay=3*"  Gy=x

2) ayy=*+2  6) y=* -3
3) a)y=[x+1:]2 6)y=(x_4]2

il 2
4) a)y==-12 0)y==-2

Kpurepuu oneHuBanus:



«3» - BBITTOJIHEHHE 3a1anui 1, 2, 3;
«4» - BBITIOJIHEHHE 3amanui 1, 2, 3, 4;

«5» - BBEITTOJIHEHUE BCEX 3alaHMIA.

IIpoBepounasi padora Ne 42 mo Teme
«IlocTpoenue rpapuka oOpaTHOM PYHKIHID)
Bapmuanr 1
1y =2x,
2)y =(x+3)*, x <-3,

3)y =~x-2.
a) Haiinure dynkuro, o6parnyro 1aHHOM,

0) Ykaxute 001acTh ONnpeesieHus M 001acTh 3HaYCHUN 00paTHOM (yHKIINH,
B) [Toctpoiite rpaduku ganHON (HyHKIIMK U OOPATHOM B OTHOM CUCTEME KOOPIUHAT.

Bapmuanr 2
1)y =-3x,
)y =(x-4)*, x =4,

)y =~x+3.

a) Haitnure QyHkiuio, 00paTHyI0 JaHHOM,
0) Ykaxxute 061acTh onpeneneHus 1 001acTh 3HaueHU 00paTHOM QyHKIMH,
B) [locTpoiite rpaduku qaHHON QYHKIMK U 0OpaTHON B OJTHOM cucTeMe KOOPAUHAT.

Kpurepun oneHuBanus:

«3» - BBITIOJTHEHHE 3aaHui 1 1 2;
«4» - BBITIOTHEHUE 3aanuid 1, 2, 3(a);
«5» - BBITIOJTHEHNE BCEX 3aJIaHHM.

IIposepounasi padora Ne 43 o Teme:
"IlocTpoenue rpa¢gukoB U HcceJ0BaHue cTeneHHOH pyHKkumuu'"
Bapuanr 1

1. Haueptute cxemaTnuHo rpa@uku GyHKIIHIH:

A A A

y=x

v

y =X

-0.75

v

v

v

v

v



-6 3

Yy =X Vv =X y:x

242

Vv =x

2. HOCTaBbTe 3HAKU < ,> WM = MEXIY YUCIAMH: 0,517>' 0,49 >'; 2,677 (xFS)’S;
4 517

3 -3

3. TToctpoiite rpaduk Gynkuun y =(x +3)*° - 2; 3amummTe ero cBoiicTBa.

Bapuant 2

1. Haueptute cxeMaTHuHO rpaduKu PyHKIUIL:

A A A
y :x()AS y :xi y :x—x
Y% —xA" A A
__..-0,23 A 9
Y =X Y =x y =x
v :x,%\-“i
2. IloctaBbTe 3HaKU < ,> WU = MEXIY YUCIIAMMU: 5,177 4,977, 2,177 (W35
4 -12 5 -12
[ 5 ] — 4 ’

3. TToctpoiite rpaduk Gynkmun » =(x- 3)*° + 2 ; 3amummTe ero cBoiicTpa.



Kpurtepun onennBanus:

«3» - BBITIOJIHCHHUE 3aJaHus 1;
«4y - BBITIOJIHCHHUE 3aJjaHuii 1, 2;
«5% - BEITIOJTHEHHUE BCEX 3aJaHMI.

IIpakTHyeckas padora Ne 44 o Tteme:
«IlocTpoenue rpa)MKoOB U HCCICAOBAHUE I0KA3ATEIbHON (PYHKIHID)
Bapuanr 1

y=5"uy=625

1.Ykaxute KOOpaIUHATHI TOYKH TiepecedeHHs rpaQuKOB (yHKITHIA:
3.‘7(-'

ornpezaeneHus; 0) MHOXKECTBO (00J1aCTh) 3HAUYCHU; B) MIPOMEXKYTKH Bo3pacTaHus (yObIBaHMs);
I') KOOpJIMHAThl TOUKH mepecedeHus ¢ ocbto Oy; 1) Hynu (yHKUUHM; €) HauOosibliee (HauMEHBIIIEE)
3Ha4YeHue.

JF= )
2 VI306pa3ute CXeMAaTHUHO rpaduk (GyHKIUH U YKOKHUTE A 3TOH (YHKIMU: a) 00JacThb

X
3.VKaKuTe €CTECTBEHHYIO 00JACTh ONPENCIICHNS BHIPAKEHHMS: a) Ja-z; 0)

Sw'xz—'}'x+ 12

1 X
4. U306pasute cxemaTudHo rpagux Gpynkuuu: a) YV = 3+ ; 0) ) 3 B) Y = |6* —1 |
(w'ﬁ+w‘ﬁ ) )
5. Haiiyture uncio k, ecimi touka  W27+/1g’ / DPHHAIERHAT rpaduKy QyHKIHH Y = 8%

Bapuanr 2
y=3*nmy=81

1.YkaxxuTe KOOpAMHATHI TOUKH NepecedeHus TpapuKoB (HyHKIMNA:
1

&)
L
2.1306pa3ute cxemaTnuHO rpaduk (QpyHKIHH 5/ u yKaxurte Ui 3TON (QYHKIMH: a) 00J1acTh

omnpezeneHus; 6) MHOXECTBO (00J1aCTh) 3HAUECHUI; B) IIPOMEXKYTKH Bo3pacTaHus (yObIBaHUS);
I') KOOpJAWHATHI TOYKH mepeceueHus ¢ ocbio Oy; 1) Hyau (QyHKOUM; €) HauOoJblnee (HauMEHBIIEE)
3Ha4YeHUE.

3
3.YKaxuTe eCTECTBEHHYIO 00JIaCTb OINPEJIEIEHUs] BEIPAXKEHUS: a) 4z ; 0)

1 I p—
G

4. V306pasute cxematmuHo rpaduk ¢yskmum: a) Y = 4 — 1; 0)
1 x-2
F=|— -
) (4) ) R 15* =3,
A (w‘ﬁﬂ"ﬁ _ )
5. Haiimure umcino k, ecam Touka Vos+y112’ NPUHAIEKUT rpaduKy GyHKIHH

V= 8]_""

Kpurtepun onennBanus:
«3» - BBIITOJIHEHHE 3amanuii 1, 2, 3;
«4» - BBITIOJIHEHHE 3amanui 1, 2, 3, 4;



«5» - BBIITOJITHEHHUE BCEX 3aJaHUN.
IIpakTHyeckas padora Ne 45 o reme:

1))
2)
3)
4)

1))
2)

Bapmnanr 1

1. Haiigure obnacts onpenenenus GyHKIuu y :Zg(- 2+ x+x7).

2. Haiigure HanOobIlice M HAMMEHBILIEE 3HAYCHUsI QYHKIMU V =/0g; X Ha OTpe3Ke

3. PaccraBbTe uncia B OpsAKEe BO3paCTaHUs log 2 V2; log, 21 u log,,4.5.

5

4. CpaBHure yncna log,3,8 u log, 4!?;

5. Tloctpoiite rpadux pymnxumn » ~ 08 L 1+ ‘x’)

Bapuanr 2

1. Haiigute obnacTs onpeneneHust QyHKIUUA Y :lg(4 x- x).

2. Haiinute HanbobIiee U HAUMEHBIIIEE 3HAYCHUS (QYHKITHH y =log,

3. PaccraBbTe 4Kcia B MOpsAKe Bo3pacTanus log, 2+/3; log, 32 u log; 3.5,
log:0,15 log:0,2

4. CpaBHure uncna a u a2

5. Tocrpoiire rpaduk pyrxmun » =[log,(1+x)|.

«Jlorapudmudeckasi pyHkuusi, ee CBoiicTBa U rpapuk»

Kpurepun oneHuBanus:

«3» - BBITIOJIHEHHE 3amanuii 1, 2, 3;

«4y - BRITIOJIHECHHUE 3a1anuil 1, 2, 3, 4;

«5» - BeinosiHeHMEe Bcex 3a1aHUM.

1. Tpapuk Kakoi

2. I'papuk  kakoi

IIpakTHyeckas padora Ne 46 no Tteme:
« HccirienoBanne TpUroHoMeTpH4YeCKUX (pyHKIHI U NOCTPpOeHre rpapuKoB»

Bapuant Nel

GyHKIMM ~ U300pakeH
puCcyHKe? 3alMIIUTE €ro CBOMCTBA.

Y =sinx
Y =- COSX
y =- sinx
Y =cosx

byHKIMM  M300pakeH
pucyHnke? [Ipu kakux 3HaueHusIx x y > 1?7

y =cosx +1
y =sinx- 1

Ha

Ha

bk,

X
- Ha OTPE3KEe
bl

[

=y

by
216

8 81
2716

q|.

|



3)
4)

1)
2)
3)
4)

y =cosx -1
y =sinx +1

3. I'papux kakoil QyHKIUM H300paxkeH
pucynke? [Ipn kakux 3Ha4eHUAX x y <- 1?7

y =cosx -1
y =sinx- 1
y =cosx +1
y =sinx +1

4. T'papux kakol GyHKIUM  H300paxeH

Ha

Ha

pucynke? Haiinure o6nacTh 3HaYeHU TaHHON

GyHKINA.
1
1) vy =—cosx
2) y=-2sinx
3) 1 sin
Yy —=_Ssix
2
4) 1 0
—- —COSX
4 2
X T
5. Toctpoiite rpaduk hyHkmum y =2 cos(E + g)
Bapuant Ne2

1)
2)
3)
4)

1))
2)
3)
4)

1. I'papux xakoit ¢GyHKIMH U300paXKeH
pucyHke? 3anuIlnuTe ero CBOMCTBA.

Y =sinx
Y =cosx
y =- sinx
Y =- COSX

2. T'papux kakoil ¢GyHKIUM  H300paxkeH
pucyHnke? IIpu kakux 3HaUeHUAX X y > - [?

y =sinx- 1
y =cosx -1
y =sinx +1

y =cosx +1

Ha

Ha

-

Y

——

A dad

=

——

Y




3. I'padux xakoii pyHkimu uzo0paxeH Ha pucynke? [lpu

KAaKUX 3HA4eHUIX X y < 0? x
]
1) y=-2cosx £\ 0/ \ :
X . ENEY,
2) y :cosz \_/ N/
3) y =1 sin x
2
4) y=sin2x
J'.IL
4. Tpaduk kakod (yHKIMH H300pakeH Ha pUCYHKE?
Haiinure ob6nacTs 3HaueHUN JaHHON (YHKITUH. / N 1 v \
o 0 é 4
1) y=-sinx A
2) COS il
Y= P
2
3) y =sin Ty
2

4) y =- cosx

5 . IHoctpoiite rpaduk Gynkmuu »y =2 sin(% + %)

Kpurepun oneHuBanus:
«3» - BBITTOJIHEHHE 3a1anui 1, 2, 3;
«4» - BBITIOJIHEHHE 3amanui 1, 2, 3, 4;

«5» - BBIITOJITHEHHUE BCEX 3aJaHUN.

IIpakTuyeckas padora Ne 47 o Tteme:
"Iloka3aTeJbHbIE, JOrapu(pMUYECKHe, TPUTOHOMETPHYeCKHe YPABHEHHS U HepaBeHcTBa'
Bapmuanr 1
1. Omnpenenute, CKOJIBKO KOPHEN UMEET ypaBHEHUE:!

1) sinx=4-x7%
2) cosx =7/

3) 10gl X :2"'
2. Pemmre rpaduuecku ypaBHEHHE:
1) log,x =-x+1;
2) +x =-sinx;
3) x*-3x=(x+1)°+2,

3. Pemute rpadguuecku HEPaBEHCTBO:

. 1
1) smx>—:
) 3



2) 2" +1=cosx;
3) log x> Tx .
3
Bapuanr 2
Onpenenure, CKOJIBKO KOPHEN UMEET YpaBHEHHE:
1) x’+1-cosx=0;
2) sinx =-7/;

X

1
3) log,x =
) log, 5

2. Pemute rpaduueck ypaBHEHHE:

1) logy, x =-x+1;
2) +/x-1=sinx;
3) 3Vx+1=-x"+3x+6.

3. Pemmure rpaduyecku HepaBEHCTBO:

1
1) cosx<-—:
) 2

b

X

1

2)

+1<sinx;

3) loglx>x-1

2

Kpurepuu onenuBanus:

«3» - BeIMONHEHUE 3a1anuil 1 (a), 2 (a), 3(a);

«4» - BeITIOTHEHUE 3a7anuid 1 (a, 0), 2 (a, 0), 3(a, 0);

«5» - BBITIOJTHEHUE BCEX 3a/IaHUM.

IIpakTnueckasi padora Ne 48 no reme:
«BbInoJIHeHHE apU(PMETHYECKUX onepanuil HaX QyHKIUHAMI»
BapuanTt 1

[Toctpoiite rpaduku GyHKIMHA, UCTIONB3YS apU(METHICCKIE ONIEPAIUY Ha/l HUMU:

1) y=1x+sinx;

2) y=x- cosx

3) y=cosx +sinx;

4) y=-x+lgx
Hana ¢ynkuums y = f(x). [loctpoiite pyHKIHIO y = g(X)11s1 yKa3aHHON QYyHKIINH g.

X

D) ftx) = 1a) g(x)=f-x); 6) g()=f (/) B) g(x)= f(1- x);

x>+

x-1

2) ) = Nx? +1:2) g)=f-%);0) g)=f(x + 1); B) g()= ()

Bapuanr 2
[Moctpoiite rpaduku GyHKIUH, HCTIOAB3YS apu(PMETHUECKUE ONepaIly Ha/l HUMH:

1) y= \x - sin x;
2) y=x+cosx
3) y=sinx + cos x;
4) y=x-lgx
Hana ¢pynkuums y = f(x). [loctpoiite pyHKIHIO y = 2(X)11s1 yKazaHHON QYyHKINH g.



X

1) 09 = 2 2) (9= =) 6) &(0)= £ ('4); B) g(9)= f(1-
2) o) = N+ 2) g(9= - )5 6) )= (x + 1) 8) g = f(~—)

Kpurepun oneHuBanus:

«3» - BeImoHeHUe 3ananuii 1( 1, 2), 2(oaHo ar000€);

«4» - BeimoHeHue 3amanuii 1( 1, 2, 3), 2(oaH0 moboe);

«5y - BBIIIOJIHEHHNE BCEX 3aaHUMN.

IIpakTHyeckas padora Ne 49 o reme:
«BbIYHCc/IeHHe 0CHOBHBIX 3J1eMEHTOB NapaJuiesenumneia»

s npsimoyrosibHoro napaenenunena ABCDA B,CD, BeiOpans! ciemyromnie 0003HaAYCHHS:
a — pebpo ocHoBanus AB;
6 — pedpo ocHoBanus BC;
¢ — 6okoBoe pedpo BB;;
d — nTuaroHanb HIKHETO OCHOBAHUS;
D - nuaroHanb napajienenumnena;
0L — YTOJl HAKJIOHA TUarOHAIH MMapalieNienuIeaa K MIOCKOCTH OCHOBAHUS;
Soen — TIOMIATh OCHOBAHUS,
O — omaas AMaroHaaIbLHOTO CEYCHHS,
P — nepumMeTtp mapannenenumnena.
3anoJHUTEe TaOJIHILY:

3aoanusn a B c d D o Socs. Q P
1 3 4 53
2 4 5 12
3 5 12 0
4 7 24 45°
5 8 6 100V3
6 15 17 17

[lepBrlii BapuaHT genaer 3aganus 1, 3, 5.
BTopoii BapuaHT BEITIONHSET 3aAaHus 2, 4, 6.
Kpurepuu oneHuBaHus:
«3» - BBITIOJTHEHUE OJTHOTO 33J1aHus (Ha BHIOOD);
«4» - BHITIOTHEHUE JBYX 3aJ[aHuii (Ha BBIOOD);
«5» - BBITMIOJTHEHNE BCEX 3aIaHUU.
IIpakTyeckas padora Ne 50 nmo reme:

«BbpIYHC/IEHNE OCHOBHBIX 3JIEMEHTOB NMPpU3MbBD»
1 Bapuaunr

1) CropoHa ocHOBaHHS PABUIIBHOM YETHIPEXYTOJILHON MPU3MBI paBHa d, a AMAaroHallb

pU3MbI 00pa3yeT C IIOCKOCThIO OCHOBaHUs yroi 45°. Haiitu:

a) JUaroHajb IPU3MBL;

0) momaae CEYSHHS MPHU3MBI INIOCKOCTHIO, IPOXOAAICH Yepe3 CTOPOHY HIDKHETO
OCHOBAHHUS U TPOTHUBOIOJIOKHYIO CTOPOHY BEPXHETO OCHOBAHUSI.

2) OcHoBaHHEM MPSMOU MPU3MBI SBISIETCS MPSIMOYTOJIBHBIN TPEYTOJIEHUK, TUTIOTEHY3a
KOTOPOTO paBHa m, a OCTphIi yrou paBeH 60°. Uepes kaTeT, IpOTUBOJIEKAILUN ATOMY YTy, U
MIPOTHBOMOJIOKHYIO ATOMY KaTeTy BEpIIMHY JPYTrOro OCHOBAHHUS MTPOBEACHO CEYCHUE,
cocrapstoliee 45° ¢ mIockocThio ocHoBaHMsl. Jloka3aTh, uTo AA;CJl mpsMOyTronbHbIH.
Bbraucnuth miomane OCHOBaHUS IPU3MBI, BEICOTY IPU3MBI.




2 BapuaHT

1) JumaroHaib npaBUIBHOM YETHIPEXYTONBHOM MPU3MBI paBHA a M 00pa3yeT C IIOCKOCTHIO
OCHOBAaHUS yroJl

B 30°. HaiiTu: a) cTOpoHy OCHOBaHUS NPU3MBbI, 0) TUIOIIAb CEUEHUS IPU3MBI IUIOCKOCTHIO,
IPOXOJAIIEH Yepe3 JuaroHajli OCHOBAHUS IIPU3MBI.

2) CropoHa OCHOBaHHS MPABUJIbHOM TPEYTOJbHOM NMPU3MbI paBHA @, BHICOTA IPU3MbI paBHA
1,5 a. Yepes cTOpoHy OCHOBaHUS U IPOTUBOIIOJIOKHYIO BEPIIMHY APYTroro OCHOBAHMS IPOBEIEHO
ceyenue. Haittu:

a) BBICOTY OCHOBAHUS MPU3MBI;
0) yros MexJy IUIOCKOCTSIMH OCHOBAHMSI U CEUEHHSI IPU3MBI.

Kpurepum oueHuBanus:

«3» - BBITIOJIHEHHE 3aJIaHui 1;

«4» - BeIMOTHEHUE 3a7aHui 1(a); 2(a);

«5» - BBINIOJIHEHUE BCEX 3aJJaHUMN.

IIpakTnyeckas padora Ne 51 mo teme: «BbIYHC/IeHHEe OCHOBHBIX 3JIEMEHTOB TUPAMHIBI»

1 BapuaHT

1) B npaBuibHOHM TpeyrojibHONM NUpamMuIe CTOPOHA OCHOBAaHUS paBHA a , Bbicota h. Haiitu
IUIOCKMI YroJl TMpH BEpIIMHE NHPaMHIbI, yrojl MeXAy OOKOBOW TIpaHbl0 M IUIOCKOCTHIO
OCHOBAHUS.

2) B npaBuibHON 4eThIPEXYTOJbHOM MUpPaMUJIE CTOPOHA OCHOBAHUS paBHA M, TUIOCKUH yToJ
IIpU BepIUKUHE paBeH . Haiinure:

a) BBICOTY NMUPaMUJIBbI;
0) IBYTrpaHHBINA yTOJI MEXIy OOKOBOM IPaHbIO ¥ IMJIOCKOCTHIO OCHOBAHUS.
2 BapuaHT

1) B npaBunpHON 4eTHIPEXYTOJIbHONW MUpPaMUAE CTOPOHA OCHOBAHMSI paBHA @, IJIOCKUM yroi
IIpH BepuInHe paBeH a. Haiitu 60koBoe pedpo nupamuib.

2) B npaBWIbHOM TpeyrojpHOW NMUpamKie CTOPOHA OCHOBAaHHUS paBHa @, a BbICOTa paBHA h.
Haiimute 00kOBOE pedpo MUpaMHIIbI, YTOI MEXIYy OOKOBBIM PeOpPOM M TUIOCKOCTHIO OCHOBAHUS
HUPAMU/IBL.

Kpurepum oueHuBanus:

«3» - BBINIOJIHEHHE 3a]1aHus 1;

«4» - BIIOJTHEHUE 3a/1aHuid 1, 2(a);

«5» - BBIIIOJIHEHUE BCEX 3aaHUMN.

IIpakTnyeckas padora Ne 52 no teme:«IlocTpoenne cedeHnit MHOTOrPAaHHHKOB)
1 Bapuaunr

1) Han terpasap DABC. Touka M — cepeauna pebpa AD. Iloctpouts cedenue teTpa’zpa
IUIOCKOCTBIO, Mpoxoadmei uepes T.M u napaiensHo rpann ABC. Halitu nepumerp cedeHns,
eciu pedpo TeTpadipa PaBHO d.

2) Mzob6pasute napamienenuner ABCDA;B,C\D; u moctpoiiTe ero cedyeHue IIOCKOCTBIO
ABC, . Jlokaxxute, 4TO IOCTPOCHHOE CEUEHUE SIBIISIETCS MAapaJIEIOrPAMMOM.

3) Haun xy6 ABCDAB,C,D, . Iloctpoiite ceuenue miockocteto ACD, u HaliguTe nepumerp
CEYeHMs, €CJI pedpo Kyba paBHO 4.

2 BapuaHT



1) [Han terpasap DABC. Touka M — cepenuna pedpa AB. [loctpouth ceueHue teTpa’ipa
IUIOCKOCTBIO, Mpoxoadieil uepe3 T.M u nmapamnensHo rpanu DBC. Haiitu nepumerp ceuenus,
ecu pedbpo TeTpadapa paBHO 4.

2) Uzobpazute mapamnenenunes ABCDAB;CiD; u moctpoiiTe ero cedeHue IUIOCKOCThbIO
ACC, . Jlokaxxure, 4TO MOCTPOCHHOE CEUCHHE SIBJISETCS MapaljIeIOrPaMMOM.

3) Jdanm xy6 ABCDAB,C,D; . Touka K — cepeauna pebpa B,C, IloctpoiiTe ceuenue
TUTOCKOCTBIO, TIPOXOJsmiei uepe3 Touku A, B, K u HaliquTe mepuMeTp ceueHus, ecim pedpo
Ky0Oa paBHO a.

Kpurtepun oneHnBanus:

«3» - BBEITTOJIHEHNE 3a1aHu 1;

«4y - BpIIOHEHHUE 3a0aHui 1 U 2;

«5» - BBINOJIHEHUE BCEX 3aJJaHUM.

IIpakTHyeckas padora Ne 53 no Treme:
«Bp1unciieHre 0CHOBHBIX 3JIEMEHTOB LIMJIUHAPA»
Bapmuanr 1
OcCeBBIM CEYEHHEM IMIIMHJpA SBJIAETCA KBAIpaT, MUIONaas KoToporo paBHa 20 cm’. Haiimure

rmiaomaab OCHOBAHUA 3TOr0 NUJIMHAPA.

[Inomans 0ceBOro cevyeHus LunuHapa pasHa 108 cM’, a ero o0pasyromas B TPU pa3a MEHBIIE
auaMerpa ocHoBaHMs. Haiinure BBICOTY U pagnyc HIUIUHIPA.

JnaroHanb oceBOro ceyeHWsl LWJIMHApPA paBHA 8 CM M HAKJIOHEHAa K IUIOCKOCTH OCHOBaHUS
uumuHapa o yriaoM 30°. Haliaure BBICOTY M panycC LMITHHIPA.

OTpe30K, COCNMHSAIONIMN KOHEI JuaMeTpa HIKHErO0 OCHOBAHHUS IMJIMHIpA C IHEHTPOM €ro
BEPXHET0 OCHOBAHMS, PaBEH 2 CM M HAKJIOHEH K IUIOCKOCTH OCHOBAHMS O] yTIIOM 60°. Haiimute
BBICOTY W PAJNYC LWIHNHAPA.

Paguyc nmnunapa paBeH 8 cM, a ero BbicoTa paBHa 12 cM. Uepe3 cepeauHy OCH LMIMHApA
IpoBe/ieHa MpsMasi, epeceKaromias MIOCKOCTh HIDKHETO OCHOBAHUS LIMJIMHJpPA HA PACCTOSIHUU
24 ¢cM oT OCHTpAa HWKXHETO0 OCHOBAaHMHA. B kakmx OTHONICHHSAX OTa npsamas ACIUT
nepeceKkaroluecs ¢ Heit oopasyromue nuinHapa’?

Bapmuanr 2
OceBBIM CeYeHHMEM LWIMHApA SBISETCS KBaApar, IUIomans Kotoporo pasHa 10 cm?® Haiimure

miaom@aab OCHOBAHUA 3TOr0 NUJIMHAPA.

[Inomaas oceBoro ceyeHus uInHApa pasHa 300 cM?, a ero oOpasyromas B Tpu pasa 0oJblie
JMaMeTpa ocHOBaHuA. Haliure BBICOTY M paauyC HUIUHIPA.

Jnaronane oceBoro ceueHus IWIMHApa paBHa 10 ¢cM M HaKJIOHEHAa K IMJIOCKOCTH OCHOBaHUS
s pa o yriaom 60°. Haiiaure BBICOTY M pajnyc IMITHH/PA.

OTpe3OK, COCIMHSIOIINN KOHEIT AUaMeTpa HUKHEIO0 OCHOBAaHHA HHUJIIMHApPA C LOCHTPOM €TI0
BCPXHCTO OCHOBAHU, PaBCH 8 cM 1 HaKJIOHEH K INIOCKOCTH OCHOBAaHUS moJa yriiom 300 Haﬁ,[[HTe
BBICOTY U paJinyC NUJIMHApPA.

Pamnyc mwmngpa paBen 6 cm, a ero Beicota paBHa 10 cm. YUepes cepeawHy oOpasyromiei
IWIMHIpA IPOBEeHa MpsiMasi, NepeceKaromias och HWINHApa. JTa NpsMas NepeceKkaeT HIbKHee



OCHOBAaHUC MNWJIHWHAPAa Ha PaCcCTOSAHUU 3 ¢cM oOT LOCHTpAa HUWXHCTO OCHOBAHUA. B xkakom

OTHOIICHHHU 3Ta MpsAMas ACIUT OCb III/IJII/IHZ[pa?

Kpurepuu onenuBanus:

«3» - BBINIOJIHEHHE 3aMaHui 1, 2 u 3;
«4» - BBITIOJTHEHHE 3a1anui 1, 2, 3 u 4;
«5% - BEITIOJTHEHHUE BCEX 3aJJaHMI.

1.

IIpakTnueckasi padora Ne 54 no reme:
«Bblunc/ieHHe OCHOBHBIX 3JIEMEHTOB KOHYCA  YCEYEHHOT0 KOHYCa)
Jl51s KoHyca BBe/IeHBI CIEAYIONe 0003HAUCHUS:

R — paguyc oCHOBaHWUS;

[ — obpa3yromias;

h — BBICOTA;

0. — YroJI HaKJIOHa 00pa3yrolleH K MIIOCKOCTH OCHOBAHHS;
[ — yroJ ceKTopa, IMoJIy4arolerocs Mpu pa3BepTKe KOHYCa;
r —pajiyc mapa, BIMCAaHHOTO B KOHYC;

R, — paguyc mapa, OlMcaHHOro OKOJIO KOHYyCa.

3anoJIHATE TAOJIHITY:

3adanusn R 1 h COS O B R,
1 6 10
2 5 3
3 4 s
4 5 8/57’5
5 \/3/3
6 '/ 1

[lepBblii BapuaHT BbINONHAET 3a1anHus 1, 3, 5.
Bropoii BapuaHT BbINOIHSET 3a1aHus 2, 4, 6.
B yceueHHoM koHyce paaumychl OocHOBaHMII paBHBI 1 u 4, a oOpasywmas — 5. Haiigure: a)

BBICOTY KOHYca; 0) KOCUHYC yIJia HaKJIOHa 00pa3yroliel K OCHOBAHHUIO.

Kpurepuu oneHuBanus:

«3» - BemosHenue 3aaanuit 1(1); 2(a);

«4» - BeimonHenue 3aganuit 1(1, 3); 2(a, 6);
«5» - BBITIOJIHEHUE BCEX 3aJIaHMI.

IIpakTnueckasi padora Ne 55 no reme:
«Bblunc/ieHHe OCHOBHBIX 3JIEMEHTOB LIAPa»

BapuanT 1

1.

4.

75°

Bepumnbr paBHOOEIPEHHOTO TPEYTOIBHUKA C OCHOBAaHUEM 12 CM U yIJIOM IPU OCHOBAaHUU

nexat Ha cdepe, paauyc kotopou paseH 13 cm. Halimute paccrosiHue oT 1ieHTpa cepsl 10
IUIOCKOCTH TPEYTOJIbHUKA.

G

MIPOBEICHO ceueHue mapa. HaljauTe miomanb ceueHus.

CropoHbl KBajipaTa KacaroTcsl IOBEPXHOCTH 1apa paauyca 10 cM. PacctosiHue ot nieHTpa mapa
JI0 TUIOCKOCTH KBajpara paBHO 8 cM. HalinuTe muomaas kBajapara.

Uepes Touky A, nexanryro Ha chepe quamerpom 24 cM, K cepe mpoBeieHa KacaTeabHas
TUTOCKOCTh. B 3T0i1 mnockoctu BeiOpana Touka B. Halimute niunay otpe3ka AB, eciu

Paguyc mapa paBen cM. Uepes KOHIIBI TPEeX B3aUMHO MEPIEHAUKYIISPHBIX PAIHYCOB

KpaTyJaiiliee paccTosiHue oT TOYKu B 110 Touku cdepsl paBHo 1 cm.



Bapmuanr 2

1.

CTopoHBI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA ¢ KateTaMu 12 u 16 cM kacatorcs chepsl, paguyc
KOTOpOil paBeH 5 cM. Haliure paccTosiHMe OT LieHTpa cepsl 10 MIOCKOCTH TPEYroJbHHKA.

2+/3

Pannyc mapa pasen cM. Uepes KOHIIBI TPEX painyCcoB, JIIOObIE /1B U3 KOTOPBIX

Q
HIepEeCeKar0TCs MO/ YIIIOM 6 , IPOBEJICHO ceueHue 1mapa. Haiimure miomnaap cedueHus.

Bepimnbl kBagpara jexaT Ha MIOBEPXHOCTH I1apa paguyca 3 cM. PaccTosiHue oT eHTpa mapa

V7

[0 IINIOCKOCTHU KBaJipaTa paBHO cMm. Halinure miomanb KBaapara.

Yepes Touky A, nexalryro Ha cepe nuamerpom 24 cM, k chepe mpoBeaeHa KacaTrenbHas
IUIOCKOCTh. B 3TOM mimockocTu BeiOpana Touka B. Haiinute nuny otpeska AB, eciu
HauOoJIbIlIee PACCTOSIHUE OT TOUKU B 110 Touku cdepsl paBHO 25 cM.

Kpurtepun onennBanus:

«3» - BBIITOJIHCHHE 3aJaHuii 1 u 2;
«4» - BBITTOJIHEHHE 3a1aHui 1, 2 u 3;
«5» - BBITIOJTHEHNE BCEX 3aJIaHHM.

IIpakTH4eckas padora Ne 56 mo reme:
«BbrunciieHue miomaaeii 1 00bEMOB MHOTOTPAHHUKOB»
Bapmuanr 1
Omnpenenure OTHOIIEHHWE IUiomanu mnoBepxHoctu KkKyba ABCDAB/CiD; x momanu

MOBEPXHOCTH TETPad/ipa, BEpIIMHAMU KOTOPOTO sIBIIsitoTCS Bepimuel B, D, A;, C; ky0a.

OcHoBaHMe NMPSIMOI MPU3MBI — paBHOOOYHAS Tparelysi, 0HO U3 OCHOBaHUI KOTOPOH B JjBa pasa
6onbme apyroro. HemapasuienbHble OOKOBbIE TPaHU NPHU3MbI — KBajapaTbl. BbicoTa mpu3Mbl
paBHa 6 cm. Ilnomans GOKOBOW MOBEPXHOCTH NPHU3MbI paBHa 144 cm’. Berumciure 00bEM
IIPU3MBI.

OcHoBaHMe MUpPaMHUIBI — MPSMOYTOJBHUK CO cTOpoHamMu 6 cM u 8 cM. Bce GokoBbie pédOpa
paBHbI 13 cMm. HaliguTe muiomnaap MoaIHOM MOBEPXHOCTH U 0OBEM MHUPAMHU/IBI.

Tpu 0IMHAKOBBIX METAIMYECKHUX KyOa ¢ péopamu 1o 4 cM CIUIaBlIeHbI B OJUH Ky0. Onpenenure
IUIOIIA](b TOBEPXHOCTH 3TOTO Ky0a.

CTopoHBl OCHOBaHMI MPaBWIIbHON yCEUEHHOW TPEyroibHOM MHUpamMuabl paBHBL 6 cM U 12 cm.
Vron Mexy II0CKOCTAMH OOKOBOM rpaHd M ocHoBauus paseH 30°. HalinuTe miomans moaHoi
MOBEPXHOCTU M 00BbEM JaHHON yCeUEHHON MUPAMMUIBL.

[IpsimoyronapHUK co cTopoHamMu 12 c¢cM M 8 cM B NepBbIf pa3 CBEpHYT B BHJE OOKOBOMH
MOBEPXHOCTU TPaBUIBHOM YETBIPEXYTONIBHOM MPU3MbI BBICOTOM 8 CM, a BO BTOpPOH —
NPaBUIBHOM TPEYTOJIbHOW MPU3MBI C TaKOMU ke BbICOTON. CpaBHUTE 00BEMBI 3TUX TIPU3M.

Bapuanr 2
Omnpenenure OTHOIIEHHWE TUiomanu moBepxHoctn KkKyba ABCDAB/CiD; x momanu

MOBEPXHOCTH TETpa’/ipa, BEpIIMHAMU KOTOPOTO SIBIIAIOTCS BepuinHbl A, By, C, D ky0a.

OcHoBaHMe NPsAMO NPU3MbI — paBHOOOUHAs Tpareuus, OJHO U3 OCHOBaHUI KOTOPOH B JIBa pa3a
MeHblIe apyroro. HemapasienbHble OOKOBBIE I'paHU MPU3MBI — KBaJApaThl. BwicoTa mpu3mbl



paBHa 7 cM. IDlnomans OOKOBOM IOBEPXHOCTH MpH3MbI paBHa 196 cm’. Bbrumciaure 00bEM
IIPU3MBI.

3. B mpaBuibHOM TpeyroipHOU nupamuae 6okoBoe pedpo paBHo 10 cMm, a cTopoHa OCHOBaHHS 12
cM. HaiinuTe miomaas moiHoi NOBEpXHOCTH U 00BEM MUPAMUIBI.

4. Tpu oIMHAKOBBIX METAITMUECKUX KyDOa ¢ pé€opamu 1o 6 cM crijiaBieHbl B ouH Ky0. Onpenenure
IUIOIA/Ab TOBEPXHOCTHU ATOTO KyOa.

5. CTOpOHBI OCHOBaHMWI NMpaBUIBHOW yCEUEHHOW TPEYrojJbHOW NMUpamMHIbl paBHBI 4 ¢cM U 8 CM.
Vron MexIy IIOCKOCTAMH OOKOBOM IrpaHu M ocHoBaHHs paseH 30°. HalinuTe miomans mosaHoMI
MOBEPXHOCTH M 00BEM TAaHHOH yCeUE€HHOHN MUPaMHUIBL.

6. IlpsmoyronpHuK co ctopoHamu 24 cM u 10 cM B mepBbIl pa3 CBEpHYT B BHAE OOKOBOM
IIOBEPXHOCTU IPAaBMJIBHOM 4YETBHIPEXYTOJIbHOM mpu3Mbl BblcoToM 10 cM, a BO BTOpOH —
IPAaBWIBHOM TPEYroJbHON MPU3MBI C TaKOU ke BbICOTOW. CpaBHUTE 0OBEMBI 3TUX MPHU3M.

Kpurtepun onennBanus:
«3» - BEIIIOJIHEHHE 3ajanuii 1, 2, 3 u 4;
«4» - BBITIOJTHEHHE 3amanui 1, 2, 3,4 u 5;
«5» - BBITIOJTHEHNE BCEX 3aJIaHHM.
IIpakTHyeckas padora Ne 57 o Tteme:
«BbruncjieHue njomaaei u 00bEMOB TeJl BpallleHUs»
Bapmnanr 1
1. Pagmyc ocHOBaHHMS IWIMHApPA paBeH 4 cM, IUIONIATh OOKOBOM MOBEPXHOCTH BIBOE OOJBIIE

TIoMa A ocHOBaHMs. Haitnure 00bEM muumnHIpa.

2. Haiigute 00BEM W IUIOIIAAb TIOJHOW IOBEPXHOCTH TeNa, TMOJIYYEHHOTO IIpH BpaIlleHUH
IPSMOYTOJILHOTO TPEYTOJILHUKA C KATETOM 3 CM M Ipuiexanum yriaoM 30° BOKpyr MeHBIIEro
KaTeTa.

3. IInmockocTh MPOXOOUT HA PacCTOSHUM 8 C¢M OT LieHTpa wmapa. Paguyc cedenus paseH 15 cw.
Haiigure miomaap moBepxXHOCTH U 00BEM MIapa.

4. Haiiaure muomaab MOBEPXHOCTH U 00BEM Tella, MOIYYEHHOTO MPHU BpallleHUU MPSMOYTOJIbHUKA
co cropoHamu 6¢M 1 10 cM BOKpyT OOJIBIIICH CTOPOHBI.

5. Bricora konyca paBHa 20 cM, pacCTOSIHHE OT IIEHTpa OCHOBAHUs J10 00pa3yromieil paBHO 12 cM.
Haiigure miomanb noBepxHOCTH U 00BbEM KOHYcCA.

6. B yceu€HHOM KOHYyCe paauychl OCHOBaHWH paBHBI | cM U 4 cM, a oOpasyromas — 5 cMm. Haligure
TUTOIIA/(h TIOBEPXHOCTH H 00BEM yCEUEHHOTO KOHYCA.

7. Pom6 co croponoii 10 cM u octpbiM yriuom 60° Bpamaercs okoso ctopoHsl. HaliauTe miomais
MOBEPXHOCTH M 00BEM Tea BpallleHHsI.

8. PaBHOOenpeHHast Tpamenus ¢ OCHOBaHMSAMH 12 cM U 24 cM UM BBICOTOH 8§ CM B THEpBBIH pa3
BPALIAETCsl OKOJIO MEHBIIEr0 OCHOBaHUs, a BO BTOPOM — 0KO0JIO Oosbiiero. CpaBHUTE IUIOLIAIN
HOBEPXHOCTEH U 00BEMBI TN BpaILICHHS.

9. CKOJIbKO IIAPUKOB JUAMETPOM 2 CM MOXHO OTJIUTh U3 METAJUIMUECKOTo Kyba ¢ pedpom 4 cMm ?



Bapuanr 2
1. Pagmyc ocHOBaHUWs IIWUIMHIpA paBeH § CM, IUIONIAAh OOKOBOW MOBEPXHOCTH BJIBOE€ MEHBIIE

10 OCHOBaHMs. Haitiure 00bEM muumnHIpa.

2. Haiinute 00BEM UM IUIOUIa[b TOJHOM IOBEPXHOCTU TeNa, IOJYYEHHOIO IIpH BpallleHUU
IPSMOYTOJILHOTO TPEYTOJNBHUKA C KATETOM 3 €M M IpoTuBoiexammm yriom 30° BOKpyr
OOJIBIIIETO KATETA.

3. IlnmockocTh MPOXOAMUT Ha paccTosiHUMM 24 cM OT leHTpa mapa. Paanyc cedenus paseH 10 cm.
Haiigure miomans moBepXHOCTH M 00BEM MIapa.

4. Haiigure miomaas NOBEPXHOCTH U 00BEM Tela, MOJTYYEHHOTO MPH BPALLICHUH NMPSMOYTOJIbHUKA
CO CTOpPOHAMHU 6 CM M 8§ cM BOKpPYT MEHbIIEH CTOPOHBI.

5. Pammyc ocHoBaHMS KOHyca paBeH 20 cM, pacCTOSHHUE OT IIEHTpa OCHOBAHUS 10 0Opa3yroliei
paBHO 12 cM. HalimuTe mutoniaas TOBEPXHOCTH M 00BEM KOHYcCA.

6. B yceu€HHOM KOHyce paauychl OoCHOBaHWU paBHBI 12 cM u 18 cM, a obpasyromas — 10 cm.
Haiinure momaas MOBEPXHOCTH M 00BEM yCEUEHHOTO KOHYCA.

7. Pom06 co cTopoHoi 8 ¢cM m octpeiM yriaom 60° Bpamaercs okono cTopoHsl. Haliure miomans
MOBEPXHOCTH M 00BEM TeJla BpallleHHsI.

8. PaBHOOenpeHHas Tpameuus ¢ OCHOBaHUSAMHU 12 cM W 28 cM U BBICOTOM 6 CM B NeEpBBIA pa3
BpAIIAETCsl OKOJIO MEHBIIEr0 OCHOBAHUS, a BO BTOPOM — 0K0JIO Oosbiiero. CpaBHHUTE IIIOLIAIN
MOBEPXHOCTEN ¥ 0OBEMBI TETT BPAIICHHS.

9. CKOJIBKO MIAPUKOB TUAMETPOM 4 CM MOKHO OTJIUTh M3 METAJNIMYECKOTro Kyba ¢ pedpom 6 cMm ?

Kpurtepun onennBanus:
«3» - BrimtosiHeHue 3amannii 1 - 6;
«4» - Beimonmaenue 3amanmii 1 — 7, §;
«5» - BBITIOJIHEHUE BCEX 3aJIaHMI.
IIpakTuyeckasi padora Ne 58 no reme: «BpruuciieHue niiomajaei 1 00beMOB CJI0KHBIX TeJ»
1 BapuaHT
1. Jlana TpeyronbHas IMpaMUa, BEICOTa KOTOPOM 8 ¢M , IIIOIAAb IOBEPXHOCTH 64 cM?, a 00BEM
256 c¢cM’ Ha paccrosHud 2 ¢M OT BEPUIMHBI NHMPaMHUALI MPOBEIEHA IUIOCKOCTh MapajieibHas
ocHoOBaHUI0. HaliTh 1101118715 TOBEPXHOCTH U O0BEM MOTYYECHHOW MHUPAMHU/IBI.
2. Paamyc meHsblIero mapa paBeH 1 cMm, a paguyc Oosblero mapa paBeH 5 cM. Bo ckombko pa3
TJI0MIAs M 00BEM OOJIBIIIETO T1apa 0OJIbIIe TIOMAIU U 00BEMA MEHBIIETo mapa?
3. YaifHUK, OKPYKHOCTh KOTOPOTO paBHa 66 cM, BMemIaeT B ce0s 42 ctakaHa. CKOJIBKO CTaKaHOB
BMeEIIAeT B ce0s1 YalfHUK TaKoro ke (pacoHa, OKPY>KHOCTh KOTOPOTO paBHA 55 cMm?
2 BapuaHT
1. Jlana 4deTbIp€XyroipHas MUPaMHJIA, BbICOTAa KOTOpor 6 cM. Ha paccTositHum 4 ¢cM OT BepHIMHBI
nupamMubl MPOBEACHA IUJIOCKOCTh MapajielibHasg OCHOBaHWIO. HaliTu miomanbs MOBEPXHOCTH U
00BEM
HHMPaMUJIBI, €CIIM IUIOMIAIL TIOBEPXHOCTH TIOIYUEHHOM MUpaMuIbl paBHa 25 cM”, a 00bEM paBeH
53 em’
2. Paaumyc MeHBIIEro Iiapa paBeH CM, a paguyc OOJbIIEro mapa paBeH 6 cM. Bo ckoibko pa3
TIOMIAbL U
00BEM OosIbIIero MIapa OoJIbIIe TUIOIAAN U 00bEMaA MEHBIIETO 1apa?



3. YaifHUK, OKpPY>KHOCTH KOTOPOTO paBHa 77 cM, BMemaeT B cebs 50 crakaHa. CKOJNBKO CTaKaHOB
BMeEIIAeT B ce0s1 YalfHUK TaKoro ke (pacoHa, OKPY>KHOCTh KOTOPOTO paBHA 66 cMm?
Kpurepun onenuBanus:
«3» - BBIIIOJIHEHME 3a7aHus |;
«4» - BBITIOJIHEHHE 3aaHui 1 u 2;
«5» - BBITIOJIHEHHUE BCEX 3aJaHUM.
IIpakTyeckas padora Ne 59 no Teme: "Bpruncienne npegesa nocjaeA0BaTeJbHOCTH"
Bapuanr 1

n

lima,
Brerunciure npe;leﬂ YHCJIOBOM MOCIEN0BATEILHOCTH 7~ *
3n-
an -
1. 2n-1
1- 2n°
a, 227
2. n-+3
2n’
an = 3
3 n -2
n’-3nt+7n-1
a, = 3 5
4. 3-2n" +3n
4 _(3- n) +(+n)
5 (3.0 - (34n)?
3 P!
4 = n _n
6. ' 2n°-1 2n+l
(3-1n)°
al] e
7. (n+1)-(n+1)
a/z - 2 +i7- 2
8. S-non
9 4, :\/nz +n-1- x/nz -n+l
Nt - -1
10. NP+l +n-1
Bapuanr 2
lima,
Brruncinre npenenn 4ucioBOM MOCIEI0BATEIBHOCTH "~
4n - 1
an =
1. 2n+1
C1+4n’
2" 3n’+2
Tn* -9
a, =———s =~
3 -n -2
n-4n*-5n +1
an = 4
4. n +n
_(6-n)-(6+n)
5 ! (6+n) -(1-n)?
(1+2n) - 8n®
(

1+2n)° +4n?



(-3-1n)

a”

7. _(n- )7 - (n+1)
-1 3
a, = Y
8 8+n n
9 4, = n’+l-A~n’ -1
n+2-n’>+2

10. Vant +1++/n* - 1

Kputepun onennBanus:

«3» - BBITIOJIHEHHE 3aManHnil 1-5,6;

«4» - BBITIOJIHEHHE 3amanHuil 1-7,8;

«5» - BeITIONIHEHHME 3amanui 1-9,10.

IIpakTHyeckas padora Ne 60 mo reme:
«BbIuHc/IeHHe cyMMBI EPBBIX /72 YJI€HOB FeOMeTPUYecKOi Mporpeccumn
Bapuanr 1
1. 3amana reomerpuueckas mporpeccus 2, 6, 18, ... . Haitgure 10 — b1t 4eH NPOrpecCuu U CyMMY

e€ IBEHAIaTH TIEPBBIX WICHOB.

2. Haiinute cymmMy NepBBIX MATH YJIEHOB FeOMETpUYECKOM mporpeccuu (b, ), B KOTOpOil TepBbIi
4JIeH paBeH 2, 3HaMeHaTelb IPOrPECCUU PaBEH 3.

3. CyMMa TepBBIX 7 YICHOB HEKOTOPOW TMOCIEAOBATEIHHOCTH OMpeaenseTcs 1o (opmye:

n

S, :W . SIBnsieTcs M 9TA MOCIIEI0OBATEILHOCTh T€OMETPUUECKOM mporpeccueii?
+

4. (b, ) — reomerpudeckas nporpeccus. b, +b; =- 3. b, +b, =-. Haiinure cymMMy TepBbIX

IIECTH YIEHOB F€OMETPUYECKON POTPECCHH.
5. Haiigute cyMMy reoOMeTpUYECKOM IPOTPECCHH (8,), €CITH:
1) biy=39g=";
2) 24, - 8, 8/3, - 8/9, cees

35

3) b, =—.
)n 3,,

6. Haiigute cymMMy reoMeTpuuecKkoi mporpeccuu, eCiau U3BECTHO, YTO CyMMa MEPBOTO U TPETHETO
€€ wieHOB paBHa 29, a BToporo u yetBéproro — /1,6.

7. Haligute reoMeTpUUYECKyl0 MPOTPECCUio, eciau €€ cymma paBHa 24, a CymMMma NEpBbIX TPEX €€
4YJICHOB paBHa 2/.

Bapuanr 2
1. 3agana reomerpuueckas nporpeccus 3, 6, 12, ... . Haiinure /0 — bui 4aeH Oporpeccuu U CyMMy

€€ IBEHAAIaTH NIEPBBIX YIICHOB.

2. Haiiaure cymMMy MepBbIX MSATH YJICHOB F€OMETPUUECKO mporpeccuu (b, ), B KOTOPOH MEpPBHIi
4JIeH paBeH 6, 3HaMeHaTelb IPOrPECCUU PABEH 2.



3. Cymma mepBbIX # YIEHOB HEKOTOPOM MOCIEeNOBATEIbHOCTH OIpeNeNsercss Mo Qopmye:

S, =2 5" - 3. SIBnsieTcst I HTa HOCIIEN0BATEILHOCTh FEOMETPUIECKOM IIporpeccueii?
b b +b, =-2 b +h, =2 i
4. ( b, ) — reomerpuueckas mporpeccus. O; +0, 5, b, tD, =57 . Halizutre cymmy HepBbIX
[IECTH WICHOB F'€OMETPUICCKON TIPOTPECCHH.
5. Haiinute cymMmMy reoMeTpu4ecKoil MporpeccuH (8,), eciu:

1) by=1;q=02

2) 18,-6,2,-2/3,...;
45

3) b, =—-.

) n 6!1

6. Haiigute cymMMy reoMeTpU4ecKol MPOrpecCuy, €M U3BECTHO, YTO CyMMa MEPBOTO M TPETHETO
e€ uieHoB paBHa /(), a BToporo u yeTBéproro — 30.

7. Haitnute reoMeTpUUYecKyl0 MPOTrPECCHUI0, €clii €€ CymMMa paBHa /), a cymMMa NEPBBIX TPEX €€

YJIEHOB paBHa 2/

Kpurtepun onennBanus:

«3» - BBITTOJIHEHHE 3amanui 1 —4 - 5;
«4» - BBLITIOJIHEHHE 3a1aHui 1 — 6;
«5 - BBITIOJIHEHHUE BCEX 3aJaHMIA.

IIpakTnueckasi padora Ne61 no reme:
«Bbrunc/jieHue MPOU3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIUID)

1 BapuanT
3ananme 1. Haiitu nponsBonHyo QpyHKIHH.
Cx+1
a) y=x'-9x+x-1 6) y_x2+1 B)y:x2 -sin x
3
2) y =sin’ 3x 0) v =log, 4x e) Y 32
3amanue 2. Pemmth ypaBHenue f'(x) =0, ecnu f(x) =x- cosx
2 BapuaHT
3ananme 1. Haiitu npou3BoHy0 QyHKIHMH.
_)c2 +1
a) ¥ =5x*-3x"+5 6) Y= 3x B) Y :Sin(x2 - 2x+4)
o) V=X -sin 2x 0) ¥ =+/1+x’ e) V¥ =(2 +5x)°

3aganne 2. Pemnts ypasnenne f(x) =0, ecomn / () =Inlx+1)- 2x

Kputepun onennBanus:
«3» - BBINIOTHEHUE 3a7aHui 1(a, B),2;
«4» - BBITIOJIHEHHE 3a7aHuil 1(a, B, 1, €), 2;
«5» - BBIIIOJIHEHHUE BCEX 3aIaHUIA.
IIpakTHyeckas padora Ne 62 no reme:
«CocTraBiieHHe yPaBHeHUH KacaTeJbHOH K rpa@uKky QyHKIUID)



Bapmuanr 1
CocTraBbTe YpaBHEHHE KacaTeIbHOU K rpaduKy PyHKIMH y = X +sin X B TOUKE C aOCIHCCON Xy =

- "/, Haiinutre KOOpauHATHI BCeX TOYEK Tpaduka 3TOoM (PyHKIMH, KacaTelbHBIE B KOTOPBIX
napasuiesibHbl HAalJEHHON KacaTeIbHOM.
CocraBbTe ypaBHEHHE KacaTeIbHOU K rpaduky QyHKIMU y = 2x — [n x, mapajuieIbHON MPsIMO y

=X.
B kakux Toukax yrioBod Kod()(GHIMEHT KacareabHON K rpaduky GpyHKumuu y = e > 7 paBen
yucny — 0,57

Bapuanr 2
CocTaBbTe ypaBHEHHE KacaTeabHOU K rpa@uKy QyHKIHMH y = [ +cos X B TOUKE ¢ a0CIHCCOH Xy =
"/,. Halimute KoOopauHATBHI BCeX ToueK Tpaduka 3Toi (YHKIWHU, KacaTelbHbIe B KOTOPBIX
napasuiesibHbl HAalJEHHON KacaTeIbHOM.

CocraBbTe ypaBHEHHE KacaTellbHOM K rpaduKy QYHKIMU y =x — e >

, TapaJIJIeIIbHOU IIPSIMOM Y
=-x.

B kakux Toukax yrioBoil kod(dduimMeHT KacaTenbHOW K rpaduky GyHkuuu y = [n 2x paBeH
gucity 0,57

Kpurepuu oneHuBaHus:

«3» - OTHO BEPHO BBITTOJTHEHHOE 3a]IaHHCE;

«4» - 1Ba BEPHO BBIMTOJIHEHHBIX 3aJ[aHWS;

«5» - TpHU BEPHO BBINIOJTHCHHBIX 3a1aHUs.

IIpakTnyeckas padora Ne63 mo reme:

«IIpumMeHeHHe TPOU3BOIHOM K MCCICJOBAHUIO U MIOCTPOCHUIO rPaPuKOB GpyHKIMII»

Bapuanr 1
3amanue 1.
HccnenoBaTh GyHKIMIO ¢ TOMOIIBIO TIPOU3BOJHON M MMOCTPOUTH €€ TpaduK.
_x+2
— .3 3 2 4 _l 2 2 _ 4 y —
a)y—x-x+ 6)y_+x X B) x-2
Bapuanr 2
3aganue 1.
HccnenoBaTh (QyHKIMIO ¢ TOMOIIBIO IPOU3BOJHOM M MOCTPOUTH €€ TpaduK.
o x-2
a) y=2+3x - x° 6) y=x*-2x"+2 B)y x+2

Kpurtepun onennBanus:

«3» - BbINOJNIHEHUE 3aaHus 1(a);
«4» - BoITIOTHEHUE 3a1aHus 1(a, 0);
«5» - BBITIOJIHEHHUE BCEX 3aIaHHA.

IIpakTnyeckas padora Ne64 no reme:«IIponsBoanas B puznke U TEXHHKE»

Bapuanr 1
1. Teno nBuxkeTcs 1o 3aKOHY x(t) = 4t —3t+ 5, rae x(t) HU3MEPSETCS. B METPAX, BPEMS [
cekyHaax. Haiitu ckopoCTh ABMKEHUS TeNa B MOMEHT BPEMEHU t=2 c.
2. Jlns MamwuHbl, JIBHXKYHICHCS CO CKOPOCTHIO 80 m/ c TOPMO3HOW NyTh OIPENEIAETCA 10

_ 2
dbopmyie S(£)48t—12t , TIe S(t) _ nyTh B MeTpax, t. BpeMsl TOPMOXXEHUS B CEeKyHIax. B
TEYECHUU KAKOTO BPEMEHU OCYIIECTBISIETCS TOPMOKEHHUE JI0 MOTHOM OCTAHOBKH MAIIIUHbI?



3. Haiigute cuny, ACUCTBYIOLIYI0O Ha TEJIO Maccod 7 Kr, JBWXKYIIEWCS M0 3aKOHY
_ 2 —
S(t) = 4u” — 5t + 3 5 yomenr ppemenn L = 2 C.

. _ 2 _ 2
4. MaxoBuK, 33€pKUBAaEMblii TOPMO30M, ITIOBOPAYUBAETCS 3a ¢ na yroi @(t) =3t—-0,1t

(pam). Haiinure yrioByro CKOpOCTh BpallleHHs] MaXOBHKA B MOMEHT t=7 C.

M
v, = 490-,g ~ 9,8 m/c”

5. Ilyna BbuleTa€T M3 MHUCTOJIETA CO CKOPOCTHIO c . Ha kakyro

HauOONBIIYI0 BHICOTY (B METpax) OHa MOAHMMAaeTcs (0e3 ydera COMPOTHBICHHUS BO3/AyXa). 3aKOH
2
gt
S(t) = vyt *—

JBUKEHUS Tema: 2.
Bapmuanr 2

t=20

1. KommuecTBo QJICKTPUYCCTBA, MNPOTCKAIOMICC YCpC3 IMPOBOJHUK HaYMWHAsA C MOMCHTA ,

_ G2 _
sanaetcst popmyrnoit 4 = 5t°—14t+8, Haiinute cuity Toka B MOMEHT BPEMEHHU t=2 C..

— 2 __ — o
2. IloBopoOT Tena BOKPYT OCH COBEPILIAETCS MO 3aKOHY @(t) =5t 30x—4 paauaH. B xakoi
MOMEHT BPEMEHH T€J0 OCTAaHOBUTCS?
3. Haiigute cuny, ACHCTBYIONIYI0O Ha TEJIO MacCcod 5 Kr, JBWXKYIICHWCS 10 3aKOHY

— 2 —
S(t) =4u”—5t+3 B MOMEHT BPEMEHU t=2 C.,
— 2
4. MaxoBuK, 3aepKHUBacMblii TOPMO30M, ITOBOPAYUBAETCS 3a L¢ha yroJl @(t) =3t—-0,1t
(pan). Haiinure yrinoByro CKOPOCTh BpallleHUsI MaXOBHKa B MOMEHT t=7 C.,

M
v, = 380-,g ~ 9,8 Mm/c”
5. Ilyna BbuleTa€T M3 MHUCTOJIETA CO CKOPOCTHIO c . Ha kakymo
HauOOJIBIITYI0 BBICOTY (B MeTpax) OHa TMoJHMMaeTcs (0e3 ydeTa COMpPOTHBIICHUS BO3ayXa). 3aKOH

gt*
S(t) = vyt *—
JOBUXXCHUA TCJIA: 2 .

Kpurtepun onennBanus:
«3» - BeIOJIHEHHME 3adanuii 1,2 u 3;
«4» - BBITIOJIHEHHE 3amaHui 1-4;
«5% - BBIIIOJTHEHUE BCEX 3aJlaHUM.
IIpakTyeckas padora Ne6S mo reme: «PemieHne NPpUKIATHBIX 32129

Bapmnanr 1

36 om?®

OTkpeiTas cBepxXy KopoOka oO0BEMOM umeeT (GopMy HPSIMOYTOJIBHOTO MapajieNienueaa ¢

OTHOIIIEHHEM CTOPOH ocHoBaHus 1:2. Kakoii nomkHa ObITh MEHbINAs CTOPOHA OCHOBAHHS KOPOOKH, YTOOBI

Ha M3rOTOBJICHUC KOpO6KI/I YUUIO HAMMEHBIICEC KOJIMYECTBO MaTepI/Iana?

6cmu 10 cMm

B npsMOyronbHbIi TpeyrojabHUK € KaTeTaMH BIIMCAaH MMEIOLIUI ¢ HUM OOLIMi yromu

IpsAMOYT'OJIbHUK HanOOJIbIICH mwiomanu. Haiitu momans MpAMOYTOJIbHUKA.

a
Touxka M u N MEPEMEIAIOTCS 10 Pa3HbIM CTOPOHAM yriia ‘q, paBHOTO 30 , TaK, YTO IUIOLIAIb
TPEyroJabHHUKA AMN ocTaéTcsl MOCTOSSHHOW U paBHOU S. [Tpu xakmx AM u AN BEJIMUUHA MN Ooyner
HauMeEHbIIEH?

R

Haiitu paaryc ocHOBaHUS ITMJIMHAPA HAUOOJIbIEro 00bEMa, BIUCAHHOTO B chepy paauyca = .



5. HaiiTu BbICOTY KOHYyCa HaMeHbIIero 00bEMa, OMUCAHHOTO OKOJIO ceprl paauyca = .

Bapuant 2

72 o

1.  OrnuBka 00bEMOM uMmeeT GopMy MPSMOYTOJIBHOTO MapauIesienuIe/ia ¢ OTHOIICHHEM CTOPOH

ocHoBanus 1:2. [Ipu kakux pazMepax OTJIMBKHU IUIOMIAAb €€ MOJHOM MOBEPXHOCTH OyAeT HAaUMEHBIIEH?
ABC AB  AC A 30°
9

2. B TpeyrosbHUK CO CTOPOHAMH , paBHbIMH 4 cM 1 10 cM, u yrioMm “°, paBHbIM

BIIMCAaH MMEIOIMN C HUM OOIMH yroja mapamenorpamMmma HauOosbuied miomanu. Haitn muiomans

napajuiesiorpaMmma.
o —
3. Touka M " N MEPEMELIAOTCS IO Pa3HbIM CTOPOHAM yIJia A, paBHOTO 60 , TaK, 4TO AM + AN = a
[Ipu xakux AM u AN BEJIMYMHA MN Oyzer HauMeHbIIEH?
4 Hai " R
. aliTi BBICOTY KOHyCa HaUMEHbIIero 00bEMa, BIMCAaHHOTO B cdepy paauyca - .
5. Haiitu BBICOTYy KOHyca HamMEHbIIET0 00BEMA, OMUCAHHOTO OKOJIO IMJIMHJIPAa C BBICOTOH H (ocu

LWIMHJpa U KOHYCa COBIAAAIOT).

Kpurepun onenuBanus:

«3» - BRIIIOJTHEHHE 3amanui 1,2 u 3;

«4» - BBITIOJTHEHHE 3aaHui 1-4;

«5» - BBINIOJIHEHUE BCEX 3aJaHUM.

IIpakTHyeckas padora Ne66 no reme:
«BpIunciIeHne TepBO00PAa3HBIX OCHOBHBIX 3JIeMEHTAPHBIX (PYHKIMII»
Bapuanr 1
1. Onpenenure, sBisercs a1 GyHKIus F(x) nepBoodpaszHoit s pyHkumu f(x) Ha R:
Flx) =x* - sin2x- 1, f(x) =2x- 2cos2x.
> . 2
a) f(x) =x"-sinx; 0) f(x) =4- —;
.

2. HaiiguTe oOumuii BUa nepBooOpa3HbIX sl GyHKIINAU:
8) f(x) =tgx -ctgx - 2¢co0s X

3. Jna pyskuuu f{x) HaiinuTe nepBooOpa3Hyto, rpaduk KOTOPOH MPOXOJUT Yepe3 TOUKY A:
a) f(x) =(x- 8)3, A(S; 1);

6) f(x) = A(5; 3).

3
J2x-1°

Bapmuanr 2
1. Omnpenenute, siBasieTcs i QPyHKIUs F(x) mepBoodpazHoit mist GyHkmH f{x) Ha R:



Flx) =- cos X - x7 +4, flx) =L sin® - 352,
2 2 2

a) f(x) =4x’ - cosx; 0) f(x) :is- 3;
X

2. Haiinure o6mmii BUJ nepBooOpa3HbIX A QyHKIUH: |
68) f(x) =cos’ x +sin’ x + gsin 3x.

3. Jna pyskuuu f{x) HaiinuTe nepBooOpas3Hyto, rpaduk KOTOPOH MPOXOJUT Yepe3 TOUKY A:
a) f(x) =(x +4)2, Al- 4; 3);
1
2+/3x +1

Kpurepun onenuBanus:

6) f(x) = , Al1; 1),

«3» - BBITIONTHEHUE 3ananui 1,2(a, 0);
«4» - BeITIONTHEHME 3ananuit 1,2(a, 0, B), 3(a);
«5» - BBIIIOJIHEHHE BCEX 3aJIaHUM.

IIpakTnyeckas padora Ne 67 no teme: «BbIuuciieHue onpeae1éHHOro MHTErpaJjia»

1 BapuanT
BrrauciuTh onpenenéHHblii HHTETpall ¢ TOMOIIBIO OCHOBHBIX CBOMCTB U opMyiibl HproTOHA-
JletiOuna
2 - 2
2x +3x7)d ’ 1y
1) XA Sx/dx 2) fcos4dea 3) fs X3
1 1 X
(0]
(0] lg2 7
x 4
4 [—: 5 [ferdx; 6 [——=dx
vox § A/Xx+2
2 BapuaHT
Brerancnuth onpenenéHHbId HHTETpall ¢ TOMOIIBIO OCHOBHBIX CBOMCTB U popMyiibl Hbr0TOHA-
JleitOHuna

-2

2 T 4

D fi-3x)ax; 2 pin2xax; 3) J(3\E- )
-1 0
1

° . dx 3 dx
4) |e* dx: 5 : 6
: 6[ > ) fx +1° ) (3[‘1 +x’

1

Kpurepun onenuBanus:
«3» - BBINIOJIHEHHE 3aaHui 1 - 4;
«4» - BBITIOJTHEHHE 3aJaHuid 1-5;

«5» - BBIIIOJIHEHHUE BCEX SaﬂaHI/Iﬁ.

IIpakTHyeckas padora Ne 68 no Tteme:
«I"'eomeTpuyecKue NPUJIOKEHUS ONPeaeTEHHOI0 HHTEerpaJiay
1 BapuanT
Haiiti nuiomagb purypsl, orpaHH4eHHON JHHUAMU
a) mapabonoii y = (x + 1)*, mpsamoit y =1 — x u ocero OX.
0) mapabosioil y =x’—4x +3 u ocpio OX.
B) TpadukoMm QyHKIIMKA y = Sin X, H OTpe3koM [ 7 ; 21| ocu OX.
2 BapuaHT
Haiitu nuiomagb ¢purypsl, orpaHu4eHHON JUHUAMUA
a) mapabounoii y =4 - x> u ocsro OX.



6) rpadukom QyHKIUH y = v , IpsIMON y = X + 2 n npsiMbIMu X= 0, X = 4.
7w 3

B) rpaduKoM QYHKIMH y = COS X U OTPE3KOM [ 2 T2 ] ocu Ox.
Kpurepun onieHuBaHus:
«3» - BBINOJHEHUE 33aJJaHUs 0] OYKBOH «a»;
«4» - BBITIOJTHEHHE 3aJIaHUH 0] OYKBOH «a» B «0»;
«5» - BBINIOJIHEHUE BCEX 3aJJaHUM.

IpakTuyeckas padora Ne 69 no reme: «PeneHue NPUKIATHBIX 32129

1 BapuanT

1. CxopocTh HpsAMOIHHEHHO ABuKymIeroca Tena ¥ = (4t — ) m/c. BRIMUCIUTD MyTh, MPOiiIEHHbIH
TEJIOM 3a MEPBBIE 5 CEK.

2. Beoruucnute paboty cunsl F mpu cxatum npyxunsl Ha 0,08 M, ecnu s e€ cxarus Ha 0,02 M
Tpedyercs cuna B 10 H.

3. ®dwurypa, orpaHUYEHHas NpsAMBIMU y = - X + 3, x = 0, x = 3, y = 0 Bpamaercs Bokpyr ocu Ox. Haiitu
00BEM MOTYUYEHHOIO TeJla BPaIICHHUS.

2 BapuaHT

l. Haiitm 1yTh, IPOWIEHHBIA TEIOM OT Hayala JBMKEHUS J0 OCTAHOBKHM, €CIM €ro CKOpPOCTb
onpenensercs o Gopmyne ¥ = (6t — 2t%) m/c.

2.  Bbrucnute paboTy, NPOU3BOJUMYIO IPU CHKATHH MPYKHUHBI HA 4 CM, €CIIH IIPU PacTsDKEHUH e€ Ha 1

cM HyxHa cuna B 10 H.
1

3. @urypa, orpaHM4eHHas KpuBoi y = X ¥ mpsambiMH X = 2, X = 3 . Hailitu 00béM Tena,
MOJIyYEHHOT'0 TIPH BPAILEHUN KPUBOW BOKpYT ocu OX.
Kpurepun onenuBanus:
«3» - BBINIOJIHEHME 3a7aHus |;
«4» - BBITIOJIHEHHE 3a1aHusd 1 u 2;
«5» - BBITIOJIHEHHUE BCEX 3aJaHUM.

IIpakTuueckasi pa6ora Ne 70 mo reme: «Boluucienne BeposiTHOCTE»

1 BapuanT
1. Cpenn 170 neranei, M3rOTOBJICHHBIX Ha CTAaHKE, OKAa3aloCh & JMETalieil, HE OTBEYAIOIIUX
cTannapty. Haiinure BeposTHOCTH BEIOOpA JeTalli, HE OTBEYAIOIIEH CTaHIapTy .
2. Kontponép, nposepsas kauectBo 500 m3aenuii, yctaHOBWI, 4TO 10 U3 HUX OTHOCHUTCS KO 2-MYy

copTy, a octanpHble K 1-my. Haiimute BeposTHOcTh: a) BbIOOpa m3menus 1-ro copra; 0) BeIOOpa
W3JeNHs 2-TO COpTa.

3. KakoBa BeposITHOCTb TOTO, YTO CYyMMa OYKOB, BBITIABIIMX HA 2-X OPOIIEHHBIX KOCTSX, paBHa 6 ?
4. Ha cxnage nmeercst 50 neraneid, M3roToBICHHBIX Tpemsi Opuragamu. M3 HUX 25 W3roTOBIEHO
nepBoit Opuranoif, 15- Bropoit u 10 — Tperseil. HaliT BeposATHOCTH TOro, YTO Ha COOpPKY MOCTYMHIIA
JieTallb, U3rOTOBJIEHHAS! BTOPOIl UK TpeThel Opuraaou.

5. UrpanbHyio KocTb OpocatoT Tpuxkabl. KakoBa BeposSTHOCTh TOrO, YTO HMU pa3zy HE BbIIAJET
udpa 5?
6. N3 xonoas! kapT (36 AMCTOB ) HayraJ BHIHUMAETCs O/HA KapTa. KakoBa BEpOsITHOCTH TOTO, YTO
9Ta Kapta: 1) Baier; 2) Kopoib 4€pHOM MacTh; 3) ¢ YETHBIM YUCIIOM KpacHOM MacTH; 4) He ¢ unuciom?
7. Bpomienst 3 MoHeThI: Komeiika, narak U 10 rpuBeHHuk. KakoBa BeposTHOCTH TOro, uto: 1) Ha
KOIeiKe MoSABUTCS OpEN, a Ha MATaKe U TPUBEHHUKE — PEIIKH; 2) Ha BCEX MOHETaxX BBINAIYT PEIIKU?

2 BapuaHT
1. [lycts umeercss 80 neranedt, cpeau koTopbeix 60 wucmpaBHbix, a 20 OpaxoBaHHbIX. HaiiTu
BEPOATHOCTH TOT'0, YTO B35ITasi HAyraJ AeTajlb OKaKETCsl UCIIPABHOM.
2. B maptun u3 100 geraneit umeercs 5 6pakoBaHHbIX. ONpeneanuTb BEPOATHOCTh TOTO, YTO B3sITas

Ha yJlauy JIeTajb OKaXeTCs CTaHIapTHOM.
3. KaxoBa BepOsITHOCTb TOTO, UTO CyMMa OYKOB, BBINABIIUX Ha 2-X OpPOLIEHHBIX KOCTAX, paBHa 5 ?



4, B xopoOke Haxonsarcs 250 nammnouek, u3 HuX 100 mo 100 Bt, 50 - mo 60 BT, 50 — mo 25 Bt u 50
- 1o 15 Bt. Bbunuciauth BEpOSITHOCTh TOTO, YTO MOIIHOCTD JIFOOOW B3STON Hayraj JamIO4YKd He
npesbicuT 60 BT.

5. Urpanbayto kocTh OpocaroT Tpuxapl. KakoBa BEpOSTHOCTH TOTO, YTO HU pa3y HE BHITAACT
udpa 6?

6. N3 xomompl kapT (36 MUCTOB ) Hayraa BEIHUMAETCs OJHA KapTa. KakoBa BepOsSITHOCTH TOTO, YTO
9Ta KapTa: 1) BaseT; 2) KOpoJib 4€pHOM MacTH; 3) ¢ YETHBIM YMCIIOM KpacHOM MacTu; 4) He ¢ uuciom?
7. Bpomiensr 3 MoHeTsl: Komelika, natak u 10 rpuBeHHuK. KakoBa BeposTHOCTH TOrO, uTo: 1) Ha
KOTelKe MOSABUTCS OpEN, a Ha MATaKe U TPUBEHHUKE — PEIIKU; 2) Ha BCEX MOHETAX BBIMAAYT PEIIKU?
Kpurtepun onennBanus:

«3» - BBIIIOJIHCHHUE 3ajanuii 1,2,3 u 4;

«4» - BeImosTHeHME 3agaauii 1,2,3,4 u 5;

«5» - BBINIOJITHEHUE BCEX 3aJJaHUM.

IIpakTnyeckas padora Ne 71 no reme: «PemieHue NPUK/IATHBIX 32129
1. B kBapTupe 4eTbIpe JIAMNOYKH. /[ KaKI0M M3 HUX BEPOSATHOCTH TOTO, YTO OHA OCTAHETCS
5

ucrpaBHoi (B TeueHue rona), paBHa © . KakoBa BepoSTHOCTb TOTO, YTO B TEUYEHHE roja
npuaETCs 3aMEHUTH: a) OAHY JaMIIOUKy; 0) JBe JIaMIIOUKH; B) TPH JIAMIIOUKH; T') BCE JIAMIIOYKH;
1) HE MEHBIIIE TOJIOBUHBI JIAMITOYEK?

2. B amuke 90 crangaptabix ¥ 10 HecTaHIapTHBIX aeTaneid. KakoBa BEpOSTHOCTh TOTO, YTO CpEeaur
10 Hayraz BBIHYTHIX AeTajeil OpakoBaHHBIX HE OKaXeTcs?

3. B TteneBuzope 10 namm. {1 10008 1aMibl BEPOSITHOCTh TOTO, YTO OHA OCTAHETCS MCIIPABHOM B
TE€YEHHE rojia, paBHa p. KakoBa BEpOSATHOCTh TOTO, YTO: @) B T€UEHHUE I0/1a XOTS OBl OJIHA JTaMIIa
BBIIJIeT U3 CTposi; 0) B TeUEHHE rojia BBIIIET U3 CTPOS POBHO OJIHA JIaMIIa; B) B TEUEHHUE Toja
BBIMIyT U3 CTPOSI IBE JIAMIIbI?

4. Ky0, Bce rpaHu KOTOPOTO OKpallleHbl, PacTUJICH Ha ThICSUy KyOMKOB OJMHAKOBOTO pa3Mmepa,
KOTOpbIE 3aTeM TIIATeJIbHO TepemMelmianbl. HalauTe BeposTHOCTh TOro, 4YTO HayJgady
W3BJICUCHHBIN KyOMK MMEeT OKpaIlICHHBIX TPaHeH: a) OHY; 0) JIBE; B) TPH.

5. B nepBom smuke nexut 20 neraneid, u3 Hux 13 crangapTHbIX; Bo BTopoM — 30 geraneit (26
CTaHJapTHBIX); B TpeTheM — 10 nmeranei (7 cranmapTHbix). Haiinure BepoATHOCTH TOrO, 4TO
HayTaJl U3BJICUEHHAS JIeTalb U3 HAayAauy B3STOTO SIIIMKA CTaHAapTHAs.

6. 3aBoa B cpeaHem na€t 27% mpoaykiuuu Bbiciiero copta u 70 % mepBoro coprta. Haitnute
BEPOSITHOCTh TOTO, YTO HayAauy B3sTOE U3jesine OyJAeT UK BBICIIETO, HJIA MIEPBOTO COpTa.

7. Tlpubop cOCTOUT W3 JBYX SJIEMEHTOB, pa0OTaIOIIUX HE3aBHUCHUMO. BeposTHOCTH BBIXONA U3
CTpOsl TIEPBOTO AJIEMEHTa Tpu BeIKIIOYeHMH mpubdbopa — 0,05; Broporo — 0,08. Haiimute
BEPOATHOCTh TOTO, YTO TMPHU BBIKIIOYEHUH NpuOOpa: a) BBIWAET M3 CTPOS TOJNBKO MEpPBBIi
ayieMeHT; 0) 00a 3JieMeHTa BBIMAYT M3 CTPOS; B) OTKAXKET TOJBKO BTOPOHM AJIEMEHT; T) 00a
a7eMeHTa OyIyT paboTaTh.

Kpurepum ouenuBanus:

«3» - BEITIOJIHEHHUE 3ajanuii 1,2,3 u 4;
«4» - BeITIONTHEHHE 3aganui 1,2,3,4 u 5;
«5» - BBITIOJTHEHUE BCEX 3aJIaHHM.

IIpakTuyeckas padora Ne 72 no teme:
«PemieHne MpUKJIAIHBIX 32124 MATEMATHYECKOH CTATHCTHKH»
1 BapuanTt
1. Ha cron onHOBpeMeHHO OpoOcarOT J1Ba UIpajbHBIX TETPa’Jpa, I'PaHU KaXJAOro M3 KOTOPBIX
npoHymepoBanbl uuciamu 1, 2, 3, 4. CoctaBuTh TaONMIly paclpeAcsieHUus] MO BEPOSTHOCTAM
3HAQYEHUH CilydallHOH BeIMYMHBI X — CYMMBI OYKOB Ha TIpaHAX TETPa’/ApoB, KacaOLUIMXCS
HOBEPXHOCTH CTOJIA.



2. B Tabnuie npuBeneHsl pazmepbl oaexasl S0 ydammxcs 10 kmacca. Ha ocHOBaHMM 3TUX JaHHBIX

COCTaBUTh TaOJIUIy paclpeesIeHus

[0 BEPOSATHOCTSM 3HAYECHHM CIIy4yallHOM BeIWYMHBI X —

pa3MepoB ofexabl ydamuxcs 10 kmacca. CocTaBUTh TaONUIBI pacrpeneieHus mo yactoram (M) u

OTHOCHUTETHHBIM yacToTaM (W)

50 40 44 44 46 46 44 48 46 44
38 44 48 50 40 42 50 46 54 44
42 42 52 44 46 38 46 42 44 48
46 48 44 40 52 44 48 50 46 46
48 40 46 42 44 50 46 44 46 48

3. [locTpouTh MOJIUTOH YacTOT U MOJMIOH OTHOCUTENIBHBIX YaCTOT 3HAUEHUH CIIy4yallHOW BEJIMYMHBI
X, pacmpeeieHre KOTOpoil mpeAcTaBieHo B TadJIuLe:

X

11

12

13

14

15

M

3

1

4. HaiiTn pa3zmax, MOAy U MeIMaHy BbIOOPKHU:
1, 3, -2, 4, -2,0, 2, 3, 1, -2, 4

HOCTpOI/ITB IMOJIMTOH YaCcTOT 3HAYCHUI BEIMINHBI U YKa3aTb Ha HEM pasMax, MoaAy U MCAHUAHY.

2 BapuaHT

1. Ha cron onHOBpeMEHHO OpOCalOT UrpasIbHBIA KYOMK M WUIpalbHBIA TeTpasap (IpaHu KOTOPOTO
npoHymepoBanbl uucnamu 1, 2, 3, 4). CocraBuTh TaOJMIy paclpeieieHusi MO BEPOSATHOCTIM
3HA4YEHUH CcilydyallHOM BelMMYMHbI X — CyMMbI OYKOB, BBINABIIMX Ha KyOMKEe M T'paHU TeTpa’/pa,
Kacarolleicsl TOBEPXHOCTH CTOJIA.

2. B Tabnuue npuseneHs! pazmepsl ofexasl S0 yuamuxcs 10 kinacca. Ha ocHOBaHMM 3TUX JAaHHBIX
COCTaBUTh TAOJUILy pPACTIpENCTICHUS IO BEPOSTHOCTAM 3HAYEHUW CIy4alHOW BEIMYMHBI X —
pasmepoB ofexabl yuyamuxcs 10 kmacca. CoctaBUTh TaOiMIbI pacnpeaenaeHus 1no yactotam (M) u
OTHOCHUTENBHBIM yacToTaMm (W)

42 42 52 44 46 38 46 42 44 48
48 40 46 42 44 50 46 44 46 48
50 40 44 44 46 46 44 48 46 44
46 48 44 40 52 44 48 50 46 46
38 44 48 50 40 42 50 46 54 44

3. ITocTpouTh MOJIUIOH YAaCTOT U MOJMIOH OTHOCUTEIBHBIX YAaCTOT 3HAUEHHUH CIIydalfHON BETUYMHBI
X, pacipenieieHre KOTOpoil MpeACcTaBIeHO B Ta0JIULE:

X 23 24 25 26 27 28

M 6 5 2 3 1 3

4. Haiiti pazmax, MOZy U MeIMaHy BBIOOPKHU:
0,2; 04; 0,1; 0,5; 0,1; 0,2; 0,3; 0,5; 0,4, 0,6
[TocTpouTh MONKUIrOH YacTOT 3HAYEHUN BEJIMYMHBI U YKa3aTh HA HEM pa3Max, MOy U MEIHaHY.
Kpurtepun onennBanus:
«3» - BBITIOJIHEHHE 2 3aJIaHUM;
«4» - BBITIOJIHEHHE 3 3aJIaHHUIM;
«5» - BBIIIOJIHEHHE BCEX 3aJaHUIA.
IIpakTHyeckas padora Ne 73 no Tteme:
"Kopun ypaBHenuii. PaBHocuiibHOCTH ypaBHeHui. [IpeoOpazoBanue ypasHenuii'
Bapmuanr 1
1. KopHu Bcex MpUBEAEHHBIX HIKE YPAaBHEHUI HaXOJATCs cpeau uucen — 3, - 2, 1, 2, 3. Ykaxure

Iapbl PaBHOCUJIBHBIX YPaBHEHUM:

2
X“+6 X

x+3 X+

(x> -6 = Vx2-6 =/~ (x- D2 - 6)=(1-| (x- 2)x - 6) =- x(5

YpaBHeHue




X -6=-x

(x2 +x- 6J(x2 -x-

x+3=0

x-2=0

(x-Dx-2)x+
3)=0

2. Jlnsa ¢pyHkiwH f (X) yKaXuTe Takyr QYHKIHIO g (X), 4TO ypaBHEHUE f (x) = g (X) ©UMeeT POBHO

OIWH KOPCHb:

Oyukuus f (x) OyHKIUA g (X)
g()=05x |g@x)=2-x |g@=x+5 |gm®)=2 |gx)=-3-%
S(x)=x
S =1+%
f(x)=x
fx)=¢
S (x) =logox
3.  Pemwmre ypaBHEeHue:
1) N3x-5 =49- 7x;
2) lg(x2 - 9)+lg(4- ) =1;
3) Nxt-3x-1=x-1;
4) (cos? x - sin? x) /1- x? =0;
5) (22 416" =li0 27);
o il =23
31g,).
x-2 x+1
1 — =1
Do lrng Ty TR
Bapmuanr 2

1. Kopnu Bcex mMpuBENEHHBIX HUKE YPAaBHEHUM HAXOAATCA cpeau uucen — 3, - 2, 1, 2, 3. Ykaxure
napbl paBHOCHIIBHBIX YpaBHEHUH:

YpaBHeHue

(xz - 6)2 =X

x? - 6 =+/-|

(x- Dlx2-6)=(1-

(x- 2)(x2 - 6) =- x(A

x*+6

X

x+3

x+3




(x-I)(x-2)(x +
3)=0

2. Jlnsg yHkuuu f (x) ykaxkute Takyro (QyHKUUIO g (X), YTO ypaBHEHHE f (X) = g (X) UMEET POBHO
OJIUH KOPEHB:!

Oyukmwms f(x) OyHK1MA g (X)
g()=05x |g(x)=2-x |g@x)=x+5 |gx)=2 |[gx)=-3-x

f6) =x
f) =1+
S =%
fe=¢
160 = logax

3. Pemute ypaBHeHUeE:

1) Vx-7=5-3x;
2) lg(81- x?)+1glx? - 25) =1;
3) Vxt+x-9=x*-1;

4) (cos2x-1) +/9- x> =0;

5) (1og§‘1 x-2) 2(210g0‘l x+1) ;

o WaFm =1
2 e

7) log,(x? - 10x +40) =log, (4x - 8) |

Kpurepun oueHuBanus:
«3» - BeIMoNHeHue 3ananuii 1,2,3 (3 npumepa);
«4» - BeinonHeHue 3ananuit 1,2,3 (5 npumepos);

«5%» - BBIIIOJTHEHHE BCEX 3aJIaHUM.

IIpakTnyeckas padora Ne 74 o reme:
"OcHOBHBIE IPUEMBI pellIeHUs] ypaBHeHHH "
BapuanTt 1
1. PemnTe ypaBHEHHE METO/IOM Pa3JI0KEHUS HA MHOXKHUTEIU:
1) x*-9x>+20x =0;
2) +/x7 - 34/x - 18Vx =0;
3) 2% x-4x-4+2" =0;
4) 2x* sinx- 8sinx+4 =x’;
5) cos? (7 - x) +sin2x =0.

2. Pemure ypaBHEHUE METOAOM BBEJICHUS HOBOM IIEPEMEHHOM:

1) Nx? +1-2x- 6Jx-1=7;




2) \/ x+3 \/2x-l —4
2A-l 2x+3
3) 2742 =3;
4) 2577 -50=5"",
5) Na?-2x+2+log,Nx'-2x+10 =2.

3. Pemmre ypaBHeHUE, UCTIONB3YS (YHKIMOHAIBHO - Ipa)UueCKUe METO/IBI:

1) x=x;

2) 27 =6-x;

3) (x-17 =log, x;
4) 1- Jx =Inx.

Bapuanr 2
1. PemmTe ypaBHEHHE METOIOM PA3JIOKCHUS HA MHOKHTEITH:
1) x’+x>-9x-9=0;
2) 4" -24x - 15 4x =0;
3) 3% x- 3" 427 =9x;

4) 2x° -cosx+9 =18cosx +x’;

.7I+£ - lsinx =0,
2

5) sin”

2. Pemure ypaBHEHHE METOAOM BBEJICHUS HOBOM IIEPEMEHHOM:

1) Vx?-4x+4-6=5J2- x;

2) \/ \/x+3 —6:
x+3 Sx-1

3) 3%1-29=-183";
4) 5,\' +4 :52,\‘+I;
5) (x-7)° +log, Vx?- 14x+74 =1.

3. Pemmure ypaBHeHUE, UCTIONB3Ys (YHKIHOHAIBHO - Ipa)uuecKue METO/IBI:

R
2) [% =x+4;

3) (x+0,5)° =log, x;
4) Jx-

Kputepun oneHuBaHus:
«3» - BBITIOTHEHUE 3aaHuii 1, 2(a, 0, B);
«4» - BBITIOTHEHUE 3a7aHuid 1, 2, 3(a, 0);

«5» - BBIITOJITHEHHUE BCEX 3aJaHUN.

IIpakTHyeckas padora Ne 75 no teme: "Pemenne cucrem ypapHenuii"

BapuanT 1

1. Pemmure CUCTCMY ypaBHeHI/Iﬁ MCTOAOM IIOACTAHOBKM:



[Bax = + 1.
2) {‘7-'7"*7 =7 46
Pemure CUCTCMY ypaBHeHI/Iﬁ MCTOAOM anre6pa1/1qec1<oro CJIIOKCHHA:

Do{Tior

2 B e =l

) = S = =ez

3 - logzx ., v —— S,
) w3 log ., v — O

4 { S v A s 2 = — (S
) R e TPt — creoas v o=— LS

=
-+ -2
EEEEEE B
1) ] 1S =
— —1
3w - w — 3
2 [Zx + 30v =12,
) [log? v+ 1 =2 1oz, o

3) LT
Pemute rpaduuecku cuctemy ypaBHEHUI:
1) I = —:3_

| wons = =
[ =" =1,
2) | 2 = = — -
Pewmnre cucreMy TpEX ypaBHEHUH C TpeMs IEPEMEHHBIMU:
) {=ST=e s ==
2) i o=
Bapuant 2
Pewnre cucreMy ypaBHEHHMI METOOM IOJCTAaHOBKH:
A+ 2 =1,
1) {2\7‘— 347 4+ 3 :6;
) R LSRR

Pemmre cuctemMy ypaBHEHUH METOJIOM anreOpanyeckoro CI0KEHUs:
1) J 2w — Z s — 1.

| = = - == =Bz
2 Ve w3 =3
) R VT S
[3103‘ w4+ 2 losr, A =1,
3) 1 log . ~»— log. v —-— 32

[Z=im 2 4+ s 3
4) | sitn 2w — 2eer 30 =1

Pemute CUCTEMY ypaBHeHI/Iﬁ MCTOJAOM BBCACHHNA HOBBIX IICPCMCHHBIX !

3 “»
. = 1
1 o -
) = —- = = - 2
e o=
o) N v —1o - 3 A e
) [ 2x - v — 62
3) {3 AV + 13 =log, 16.x
log. x7 + 2 -3fx + v =06

Pemmre rpaduyecku cucteMy ypaBHEHUIA:
s =l — ad,
DS
2) N Ta
Pemnre cucreMy Tp€X ypaBHEHMH C TpeMs IEPEMEHHBIMU:

y {Z==EEFz=="
) AT ==a=s =

Kpurepun oneHuBanus:



«3» - BoIMOJTHEHUE 3aanui 1,2,3 (a);
«4» - BeInoHeHUE 3a1anuit 1,2,3,4 (a, 0);
«5» - BBITIOJTHEHHE BCEX 3aJIaHHM.
IpakTnueckas padora Ne 76 mo reme: «OCHOBHbIE IPHUEMBI PellIeHUS HEPABEHCTB)
Bapmuanr 1
Peminte HepaBeHCTBA, IPUMEHSISI OCHOBHbIE TeOPeMbI 0 PABHOCHJIbHOCTH:

1) 10g14(x- 1) Slogl4(2x+3); 3 e Z% JI3R

2y log, (247 - 5x) =log, (2x- 3) 4) (2 017 +3)" =(0,1* +103)"°.

T Ja

b

Pemure HepaBeHCTBO MeTOA0M BBe/JIeHUSI HOBOM MepeMeHHOM:

1) 3*-23-3>0; 3) log; x- 7log, x +12<0;
2)  Vx-¥x-2>0; 4) 2sin® x - 3sinx+1<0.
Pemute HepaBeHCTBa, MPUMEHSS QYHKITHOHATBHO — rpauecKue METOIbI:
1) 3" >12- L5x; 3) log, x =x7;
2) 2% </x; 4) x* +1 <cosx.
Pemmnre cucreMy HEpaBEHCTB:
D {72l lL TN 3) T ies e
x7 - 1.5x- 7
[(e +127 = (- 1)7 =12, = . = 0,
2) TMar+alao- a)- (v +2)° <o 4) (x- )7
xT =25,

PeH_II/ITe COBOKYHHOCTB HepaBeHCTB:
x> -4=>0,

| (x+3)x? - 3x+9) <54,
) x- 6<0;

x?-9>0.

Bapuant 2

Pemnre HepaBeHCTBA, IPUMEHAS! OCHOBHBIE TEOPEMbI 0 PABHOCH/ILHOCTH:
1) 10g0’3(2x+ 1)< 10g0_3(x- 3) ;

‘in,\’+ﬁ .
3 05" <15
2) lgl5x2 - 15x) <lg(2x- 6); 4) 1 +1) =2 +17)°.

PeminTe HepaBeHCTBO METO/I0M BBeleHUsSI HOBOM IepeMEeHHOM:

1) 2.5-5-1<0; 3)?»logix— 10log, x +3=0.
2)  Ux-6-Wx+8<0; 3 3

4) cos® x- Scosx +4 <0.

Pemmmre HepaBeHCTBa, IPUMEHss QYHKIMOHAIBHO — IpapUUeCKUe METOIbL:

1) 3" <12- 1,5x; 3) log, x <x’;
2) 2" >x; 4) x> +1=cosx.
Pemmte CUCTCMY HCPABCHCTB:
[ + = == v + =4 [ + S
1) {72,\*— 1 =~ =+ 7: B = 1.
3) 3 + < - _ -
(- 2Mx2 w28 +a)- x° < B, “4x - 2 i
x 24

(
2) ‘L?’»‘/ - 16 =x: _ =0
4) x + 2 (x+2)° )

- 3x < 9.



5. Pemmure COBOKYITHOCTH HEPABEHCTB:
x(x +1) =0, (x+3)° =27,
3x- 9>0; 2) 4x-1<12x.

Kpurepun onenuBanus:
«3» - BeIMOTHEeHUE 3ananuit 1,2,3 (a, 6);
«4» - BeimonHeHue 3ananuit 1,2,3,4 (a, 0, B);

«5» - BBIITOJIHEHHUE BCEX 3aJaHHUM.

IIpakTnueckasi padora Ne 77 nmo reme:
«HUcnoab3oBaHue cBoiicTB U rpa¢dukoB pyHKUM A5 pellieHNs] YPABHEHUH U HEPABEHCTB»
Bapmuanr 1

Pemmte ypaBHEeHUS 1 HEPAaBEHCTBA, UCTIONB3YS CBOWCTBA U TPAPUKH (PYHKITHIA:

| 3= 4—x;
37 =—=

2. x;
logix=x—06

3. s ;

4 X+ 2= Ioggx;
s sinx = 1—x;

QF=2x+1

6. ;
; logex = —x+ 1;
3¢ < cos2x

8.
cosx > 2
9. Z

Bapuanr 2

Pemmite ypaBHEeHUsI U HEPABEHCTBA, CMOIb3Ys CBOWCTBA U rpapuKu QyHKIUI:

1 4* =5 — x.

b

5 2”“—2=1—x;
log=x =4x—4
3. 7

2



gy 6—x= Iogax;
5 COSX = 1+x

(gjx <2x+5

6. ;
7 log,x=—x+1
G]'x' + 1> 2cosx
8.
sinx > -
9. z,

Kpurtepun onennBanus:
«3» - BBINIOJIHEHNE JIBYX YPAaBHEHUI U JIByX HEPABEHCTB;
«4» - BBINOJHEHNE TPEX YpaBHEHUM U TPEX HEPABEHCTB;
«5» - BBIIIOJIHEHHE BCEX 3aaHUM.
IIpakTHyeckas padora Ne 78 mo reme:
«Pemenue 3a1a4 ¢ NPaKTHYECKUM COlEPKAHUEM»
Bapuanr 1
Toxkapp 3a 1 yac gemaet 15 neranei, a ero yueHuk 11 peraneit. CKoabpKO AeTaneil CAeNaloT OHU
3a 8 yacoB paboThI?
Tokaps 3a 3 yaca BBITOYMII HA TOKapHOM cTaHke 135 neraneil. Beimonnus 3/5 nHEBHON HOPMBI.
CKoIbKO JeTaliell OH JIOJDKEH OBbLIT BBEITOYMTH 3a pabouwii jeHb (84acoB) mo HopMme? CKOIBKO
JIeTae OH BBITOUUT 3a pabounii neHb. Eciu Oymet paboTath ¢ TOH ke MPOU3BOAUTEIIBHOCTHIO?
Tosap croun 1000 py6neit. [Iponasen noansn neny Ha 10%, a uepe3 mecsn cHusm e€ Ha 10%.
CKOJIBKO CTaJl CTOUTh TOBap?
B xade BcTpermnmuch Tpu apyra: ckyinentop benos, ckpumad UepHOB M XyHOXKHHK PBIKOB.
"3ameuaTesbHO, YTO Y OJHOTO U Hac Oenble, y APYroro 4é€pHble, a y TPEThEro phhKKUE BOJIOCHI, HO
HU y KOTO ILIBET BOJIOC HE COOTBETCTBYET (hamumuu', - 3ameTui depHoBodockiit. "Thl mpaB", -
cka3an benos. Kakoli 1BeT BoJIOC y XyH0KHHUKA?
3a rpanully noexana rpymnma TypuctoB u3 100 uyenoBek . 10 U3 HUX HE 3HAIKU HEMEILIKOTO, HU
AHTJIMHCKOTO0. 75 3HAIM HEMEIKUM S3bIK, 83 3HANIM aHTVIMUCKHUI. CKOJIBKO TYpPUCTOB BIIAJCIOT
000oMMH SI3bIKAMH?
B crinaBe menu u niHKa cogepxutcs 82% menu. [locne nodapnenus B criaB 18 Kr uHKa
coJiepKaHue MEIH B CIuTaBe MOHU3UIOCH 110 70%. CKOJIBKO MEIH U IMHKA B OTAETBLHOCTH CTAJIO

CoEepKaThCA B CIuiaBe?



7. JBoe pabouux mosryumin paboty 3a 765 Teic. pyO. Ilepssiit paboran 10 nHeit, a BTopoit — 9
nHer. CKOJIBKO MOTyYal B IEHb KXl U3 HUX, €CJIM U3BECTHO, UTO MIEPBBIN pabouunii 3a 5

JHEH ToyTydrt Ha 45 TeIc. py0. OoJibiie, 4em BTOpO# 3a 3 nHs?

Bapuanr 2
1. Pyuxka ctouna 10 pyOneii. Cuauana ueny nossicuiu Ha 10%, a 3atem cHuzunu Ha 10% (ot
HOBOI1 11eHbl). CKOJIBKO TeNeph CTOUT pydka?
2. Tpu noapyru BeIIUIK B 0€I0M, 3€7IEHOM M CHHEM IUIAThSIX U TY(IIIX TeX ke 1BeToB. M3BecTHO,
YTO TOJIBKO Y AHU LIBET IJIaThs U Tydenb coBnaaany . Hu maree , Hu TyQuin Banu e 6p11u

6enpiMu . HaTama 6bu1a B 3enénpix Tydisax. Kakoro nsera miates u Ty(Qau Kaxaoit u3 noapyr?

3. Jnsg yyacTusi B TOpOJACKOM COBELIAHMM ObUIM TMPUIJIAIICHBI 10 YeThIpEe Bpaya U3 Kaxaou
MONUKINHUKU. Tak KaK KakIbplii U3 MPUTAIIEHHBIX padoTan B ABYX MOJMKIWHUKAX, TO OH,
CIIeIOBATENIbHO, TPEACTABISI HA COBEIIAHWU [BE TMOJUKIMHUKA H Jt00as BO3MOXKHAs
KOMOWHAINS BYX MOJUKIMHUK UMEJIa Ha COBEIAaHUHU OJTHOTO 001ero npeacraButeliss. CKOJIbKO

MOJIMKJIMHKUK 0110 B Topoie? CKOJIBKO Bpauel coOpaaoch Ha COBEIIanue?

4. OpnuH TOKapb MOKET BBIIIOJIHUTH 3aKa3 3a § 4acoB, a Apyrou - 3a 10 gyacos. Kakas yacts 3akasa

OCTAHETCS HEBBITIOJIHEHHOH T0cIie 4 4acOB COBMECTHOM pabOThI 000UX TOKApet?

5. Toxkapb, BRITOUMB Ha cTaHke 145 neranei, nepeBbInodHui miaH Ha 15%. Ckonbko aetaiei Hajo
OBLIO BBITOYHTS IO IIaHy?

6. Kakoe xonmnuectBO 26%-HOM CepHON KUCIIOTHI cleayeT cMmemath ¢ 40 Kr 68%-Hoi KUCIOTHI 1715t
MOJTyYeHUs! KUCIOTHI 32%-HOM KOHIIEHTpaIu?

7. JIBoe pabouunx, paboTasi BMECTE BBHITIOJHSIOT HEKOTOPYIO paboTy 3a 8 yacoB. [1epBrbIii u3 HUX,
paboTast OTAENHFHO, MOKET BHITIOJTHHUTH BCIO paboTy Ha 12 4acoB ckopee, 4eM BTOPOil, eClii TOT
OyneT paboTaTh OTACIBHO. 32 CKOJIBKO YaCOB KaX/IbIi U3 HUX, padoTas MOPO3Hb, MOXKET

BBITIOJIHUTH padboTy?

Kpurepun oneHuBanus:
«3» - 3a BBINIOJIHEHUE TPEX — YETHIPEX 3a/1a4;
«4» - 3a BBIIIOJIHEHHE IISITH — IIECTH 3a1a4,

«5» - BBIIIOJIHEHHUE BCEX 3aJaHUN.



