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I ITacnopT )oH/I0B OLIEHOYHBIX CPEICTB

OobsacTh NpUMEHeHus

®onj oneHouHbIX cpeacTB (POC) npenHazHadyeH IS IPOBEPKHU Pe3yIbTaTOB OCBOCHUS
nucuumuimael - OVYILL12  Maremarunka, BXOJsuied B COCTaB MPOrpamMMbl  MOATOTOBKH
CHEMAJINCTOB cpeAaHero 3BeHa no crnenuanbHocTH 20.02.05 Opranuzanus onepaTUBHOIO
(9KCTpEHHOr0) pearupoBaHHs B  UYPE3BbIUAHHBIX CHUTYyalUsiX, (YKPYOHEHHOW TIpyIMIbI
cnenmansHocteir 20.00.00 TexnocdepHas 0e30macHOCTh U MPHPOA000YCcTpoiicTBO). OOBeM
4acoB Ha ayJUTOPHYIO Harpy3Ky no aucuuruinae 332 yaca.

2. ®opMBbI KOHTPOJISA M OLIEHKH Pe3yJIbTATOB 0CBOCHMS AU CHHIIIUHBI

KoHTpo:b 1 olieHKa pe3ynbTaTOB OCBOEHMS — 3TO BBISIBICHHUE, U3MEPEHUE U OLICHUBaHUE
pE3yJIbTaTOB OCBOCHMSI IUCLUIUIMHBI.

B coorBerctBuM ¢ yueOHbIM MiIaHoM crneunanbHoctd  20.02.05 Opranuzanus
ONEPATUBHOIO  (SKCTPEHHOr0) pearupoBaHMs B  4YpPE3BbIUANHBIX CHUTyalusxX, paboueit
POrPaMMOit o0mieo0pa3oBareIbHON yueOHOU JTUCIATUTAHBI «MatemaTuka
IIPElyCMAaTPUBAETCS TEKYLIUN U IPOMEKYTOUYHBIN KOHTPOJIb PE3YJIbTATOB OCBOCHHUS.

2.1 ®opMBbI TeKyLIero KOHTPOJISI

Texkymuii KOHTPOJIb yCIIEBAEMOCTH INPEJCTABIIAET COOON MPOBEPKY YCBOCHMs y4eOHOIo
MaTepuaia, peryJiipHO OCYLIECTBIIEMYIO Ha IPOTSHKEHUU Kypca 00y4eHHUs.

Texymuii KOHTpOJIb pe3yabTaTOB OCBOEHHS IUCLUIUIMHBI B COOTBETCTBUU € paboueit
IpOrpaMMOl M  KaJeHJAapHO-TEMATUYECKUM IIJJAHOM IPOUCXOJUT TPU  HCIIOJIb30BAHUU
CJIEAYIOLIMX 00s13aTeNbHBIX (POPM KOHTPOJIS:

— BBINOJIHEHUE U 3alIUTa IPaKTUYECKUX padoT,

- IPOBEpPKa BBIMOJIHEHUS CAMOCTOSITEIbHON pabOThI CTY/I€HTOB,

- IPOBEPKA BHIIIOJHEHUSI KOHTPOJIBHBIX PaloT.

Bo Bpems mpoBeneHUs y4e€OHBIX 3aHATUI JOMOJHUTENIBHO HCHOIb3YIOTCS CIIEAYIOIINE
(GOpMBI TEKYIIEro KOHTPOJII — YCTHBIA ONpOC, pEIICHHWE 3a]lady, TECTUPOBAHUE IO TEMaM
OTJIE/IbHBIX 3aHATHH.

BoinosiHeHue u 3ammTa npakTudeckux paodor. [Ipaktuyeckue paboThl MPOBOAATCS C
LIEJIbI0 YCBOCHHUS M 3aKpEIJIEHUS PE3yJbTaTOB OCBOCHHUS JMCLHUIUIMHBL B Xone mpakTuueckoin
paboTel O0yyaroniyecs: yyaTcsli MCHOJIb30BaTh (POPMYJbl, U NMPUMEHATh PA3IUYHBIE METOAMKHU
pacueTa, aHaJIM3UPOBATh IIOJyYEHHBIE pE3yJbTaTbl M J€NaTh BBIBOJBI, ONMPAsACh Ha
TEOPETUYECKHE 3HAHMUSL.

CnHcok npakTH4ecKux pador:

[TpakTrueckas padorta Nel «BoinonHenue apupMeTnueckux AeMCTBUM HaJl YUCTaMK)

[Tpaktuyeckas padora Ne2 «Tpuronomerpuueckas ¢popma 3arucu KOMIUIEKCHOTO YU CIIa

[Tpaktrueckast padota Ne3 «M300pakeHne KOMIIJIEKCHOTO YUCJIa HA KOOPJUHATHON IJIOCKOCTH.
®opmyna Myaspay.

[Tpaktnueckast padota Ne4 «lIpumeHeHHE KOMITJIEKCHBIX YMCET MPU PEUICHUH (PU3NYECKUX U
TFEOMETPUUYECKUX 3a7a4U»

[TpakTrueckas padota Ne5 «CremneHb ¢ HATypaJbHBIM U LEJIBIM ITOKa3aTeIeM»

[TpakTuyeckas pabora Ne6 «ApupmeTnyecknii KOpeHb HATYpaIbHOM CTEMEHN

[TpakTnueckas padota No7 «BpruncieHue KopHeil HaTypaabHOW CTEIEHI

[Tpaktuyeckas pabora Ne§ «lIpeoOpa3oBaHue YHUCIOBBIX U OYKBEHHBIX BBIPAKCHHIA,
COJIEpPKALINX CTEIIEHN

[Tpaktuyeckas pabora Ne9 «B3zaumHo oOpaTHbIE QYHKLIUN

[TpakTrueckas padota Nel0 «Pemienue noka3aTelbHBIX YpaBHEHUI

[Tpaktuyeckas padora Nell «Cuctembl MOKa3aTebHBIX YPAaBHEHUI U HEPABEHCTB)»

[TpakTnueckas padota Nel2 «Pemienue npukiIagHbIX 3a/1a4 Ha CJIOKHBIE TPOLIEHTHD)

[Tpaktryeckas padora Nel3 «JlecaTHuHbIE U HATYpAJIbHBIE JTOTapHU(PMbI»
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[Tpaktuyeckas padora Nel4 «Jlorapudmuueckie ypaBHEHH»

[TpakTuueckas padota Nel5 «Pemenne ypaBHeHUH TpadmaecKuM METOI0M»

[Tpaktuyeckas padora Nel6 «Pemienue norapupMu4ecKux ypaBHEHHH U HEPABEHCTBY»

[TpakTuueckas padota Nel7 «IloaroToBka K KOHTPOJILHOM paboTe.»

[Tpaktuyeckas padora Nel8 «I[IpruMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX TOKIECTBY»

[Tpaktnueckas padora Nel9 «IlIpumenenue Gopmyir TBOWHOTO U TTOJIOBUHHOTO YTJIOBY

[TpakTraeckas pabota No20 «I[IpuMeHEeHNE OCHOBHBIX TPUTOHOMETPUIESCKUX (HOPMYIT

U1 IpeoOpa30BaHUsl TPUTOHOMETPUUECKUX BBIPAKEHUI»

[Tpaktuyeckas padora Ne21 «Pemenue npocTeHmx TpPUrOHOMETPUIECKUX YPAaBHEHHI

[TpakTrueckas pabora No22 «PemnieHre TPUTOHOMETPHYECKUX YPABHEHUH METOAOM IPHUBEIACHUS

K JJUHEIHOMY U KBaJIpaTHOMY YPaBHEHHIO»

[TpakTrueckas padota No23 «PemeHne MpoCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB. )

[Tpaktuyeckas padora Ne24 «IloBropeHue npoiiAEHHOTO MaTepHraay

[TpakTrueckas padorta No25 «DyHKIIMOHATBHBIC 3aBUCUMOCTH B PEATBHBIX ITPOIIECCAX)

[Tpaktuyeckas padora Ne26 «VccnenoBanue GyHKIHI»

[TpakTrueckas padota No27 «Pa3merieHus, cCoueTaHus, MePEeCTaHOBKI

[TpakTnueckass pabora Ne28 «PelieHue mnpakTUYecKUX 3a/ad C HUCIOJIb30BAaHUEM IPABUI
HEPECTAHOBKU M pa3MeIleHNs] KOMOMHATOPUKI

[TpakTnueckass pabora Ne29 «PemieHne npakTHUECKUX 3a7ad C [PUMEHEHHEM IPaBUI
pa3sMELICHUs U COYETaHUS»

[TpakTnueckast padora Ne30 «Pemenue 3aau KOMOMHATOPUKH, IpUMEHsAs OMHOM HbroToHa U
TpeyroiabHuk Ilackamnsa»

[TpakTuyeckas padora Ne31 «Pemrenue 3a1a4 ¢ IpUMEHEHUEM CBOMCTB BEPOSTHOCTEI

[TpakTuueckas pabota Ne32 «Mepsl pazdpoca cydyailHOM BETUYHHbBD)

[TpakTrdeckast paborta Ne33 «PemeHue mpakTHUeCKuX 3a1a4d Ha 00padOTKy YHCIIOBBIX JIAHHBIX )

[Tpaktuyeckas pabora Ne34 «Apudmerndeckas 1 reoMeTpudecKas Iporpeccus»

[Tpaktuyeckas padora Ne35 «Cymma GeCKOHEYHO YOBIBAIOIIEH T€OMETPUYECKON TIPOTPECCUI

[Tpaktuyeckas pabora Ne36 «Vcnonb3oBaHHME MNPOTPECCHM Ul PELICHHs pealbHbIX 3a7ay
IIPUKIIATHOTO XapaKTepay

[Tpaktrnyeckas padora Ne37 «IIpumeHeHue TaOaMLIbI TPOU3BOAHBIX JIEMEHTAPHBIX (QYHKLUI»

[TpakTnueckast padora Ne38 «CBsi3b MPOU3BOJHONW M NMPOMEKYTKOB BO3pAacCTaHUsl U yObIBaHUS
GYHKITII

[TpaxTrueckas padota Ne39 «IIpoBeaeHue ¢ TOMOIIbIO TPOU3BOAHOM HCCIEA0BaHUS (DYHKIIUN

[Tpaktuyeckas padora Ne40 «Haubosnbliee 1 HauMeHblee 3HaYeHUE HYHKIIUN

[TpakTnueckas padota Ne41 «Btopas npousBoaHast pyHKIHK»

[Tpaktnyeckas padora Ne42 «BrimykiaocTs rpaduka GyHKIMH, TOYKH eperuda

[TpakTrueckast pabota Ne43 «IIpumMeHeHne Npou3BOAHOM K HOCTPOEHUIO rpadUKOB (PYHKIIMI»

[Tpaktuyeckas pabGota Ne44 «Mcmonp3oBaHME T'€OMETPHUUECKOT0 U (PU3UYECKOrO CMBbICTA
IIPOU3BOJHOM JUISl PELLICHUS 3a1a49»

[Tpaktuyeckas padora Ne45 «IloarotroBka k KOHTPOJIBHON paboTe»

[TpakTuueckas padota Ne46 «lIpaBuiia HaXOXKIEHUS TEPBOOOPAZHBIX

[TpakTtuyeckas pabora Ne47 «Perienue 3a1a4 Ha CBsI3b IEPBOOOPA3HON U €€ POU3BOTHON

[Tpaktuueckas padota Ne48 «l[IpumeHneHnre nHTerpaa sl BEBIYMCICHUS TIIOMIA IS »

[Tpaktuyeckas padora Ne49 «lIpumeHeHune uHTErpana s BhIYMCICHNUS PU3MUECKUX BEINYHH!

[Tpaktnueckass pabota Ne50 «lIpumeHeHHe TPOU3BOMHOM W MHTErpaja K PpEHICHHUIO
IIPAKTUYECKUX 3a7au»

[TpakTuueckas padota Ne51 «Meton pa3noxeHHs] HA MHOKUTEI

[TpakTuyeckas padora Ne52 «Metoxa BBeIeHHUsI HOBOI MIEPEMEHHOM ISl PEIIeHUs] ypaBHEHU I

[TpakTiueckas padota Ne53 «PemieHne HepaBeHCTB € OJJHOM MEPEMEHHOIN»

[Tpaktuueckas padora Ne54 «Cucremsl ypaBHeHU. MeTO MOICTAaHOBKI

[Tpaktuueckas padota No55 «Cuctemsl ypaBHeHUN. MeTo anreOpandeckoro CIOKEHUS

[Tpaktuyeckas padora Ne56 «Cucremsl ypaBHeHUH. MeTo ] BBeIEHHSI HOBBIX IEPEMEHHBIX»
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[Ipaktuueckas pabora Ne57 «lIpumeHeHHE MaTeMaTHYECKHMX METOJOB Ui PEIIeHUs
COJZIepXKATENbHBIX 3a/1a49»

[Tpaktuyeckas padora NeS8 «IIpsMOyroiapHbIN Mapauienenunei

[Ipaktnueckass pabora NeS9 «PemeHne CcTepeOMETpUYECKMX — 3aJad, CBS3aHHBIX C
NEPIEHIUKYIIPHOCTBIO  MPSAMBIX M IUIOCKOCTEH, HCIIOJIb3YA
IUIAaHUMETPUYEcKHe (PaKThl U1 METOIBI»

[Tpaktuyeckas padora Ne60 «IloaroroBka Kk KOHTPOJIBHOU paboTE»

ITpaktrueckas padora Ne61 «IIlomaas mOBEpXHOCTH MPU3MBI, ITUPAMHUIBI)

[Tpaktuyeckas padora Ne62 «Ilnomaas moBEpXHOCTH MIMHAPAY

ITpaktrueckas padota Ne53 «Ilnmomanb 60KOBOI M MOJHON MOBEPXHOCTH KOHYCa

[Tpaktuyeckas padora Ne64 «BprauciieHue mioma M MoBEpXHOCTH TNl BPALICHHUS. »

[Tpaktrueckas padota Ne65 «O0beM IPU3MBI, [IWIMHIPA, TUPAMHJIBI, KOHYCA U IIapam»

[Tpaktuyeckas padora Ne66 «KomOMHAIMsI MHOTOTPaHHUKOB U TEJI BPAILICHUS. »

[TpakTuueckas padora Ne67 «Pemenue 3amayu ¢ npuMeHeHHEM (HOpPMYJT 00beMa TEIL.)

[TpakTuyeckas padora Ne68 «IlonroroBka Kk KOHTPOJIBHOU paboTe»

[TpakTrueckas padora Ne69 «lIpocreiiiue 3a1aun B KOOPAHMHATAX )

[TpakTuaeckast padbota No70 «Perrenue 3a1a4 ¢ TOMOIIBIO KOOPIHHATY

[TpakTuueckas pabota Ne71 «IloBTopeHre H3y4eHHOT0»

[Tpaktudeckas padora Ne72 «I[loBTopeHue u3y4eHHOTO»

IIpakTuyeckas padora Nel «BroimonHeHnue apupMeTH4ecKiX JSHCTBUIM HAJl YNCTaMU)

1 3anucaTe B BHAe JecATHYHOH ApoOH:
2 8 3 3 2 13
1) £, 2) =; 3) 2; 4) -=2; 5) —-8%; 6) =.
) 3 ) 11 ) 5 ) 4 ) 7 ) 99

2 BrimoaHuTE .Il,eﬁCTBHﬂ' H 3allHCaThb Pe3yJABTaT B BHIe ,E[ECSITH‘{HOI.\&

Apobu:
1) 241, 2) 8,2, 3) 141,25
11 9 13 3 3
4) L40,33; 5) 3 .1,05; 6) L.1,7.
6 14 g
3 3anucarhk B BHIe 00LIKHOBeHHOH ApobOu GecKOHEYHYIO HecaATHY-
HYIO Apobb:
1) 0,(6); 2) 1,(55); 3) 0,1(2);
4) -0,(8); 5) -3,(27) 6) —2,3(82).

4 BriuncaHTh:
1) (20,88 : 18 + 45 : 0,36) : (19,59 + 11,95);
2) L.g+8.11,9 5
36 32 10 18
5 BriuHeauTh:

1) (si +n,24) 2,15+ [5.1625—2iJ
25 16

.
»

2
5
1.5 .91
2) 0,364: —+ = :0,125+2--0,8.
250 16 2
IIpakTnyeckas padora Ne2 «Tpuronomerpuueckas ¢popma 3arucu KOMIUIEKCHOTO YU CIIa

VYnpaxnenue 1.
a. PemnTs kBagpaTHbBIE ypaBHEHUS:



a) x* +x+1=0; Omeem: —liﬁi
2 2
b) x> —x+1=0; Omeem: %1731'
c) x> +1=0; Omegem: +1
d) 2x* +3=0; Omeem: + %
e) x*—10x+41=0. Omeem: 5+4i
b. Haiitn ,Z[CﬁCTBHTeJ’IBHBIe qucia X 1y U3 YCJIOBHUA paBE€HCTBA KOMIIJICKCHBIX YK CCII:
a) 9+2xi+4yi=10i+5x—6y; Omeem: (1; 3)
b) (1+i)x+(2+i)y=3i+1; Omeem: (5; —2)
c)Sx=2y+(x+y)i=4+35i. Omeem: (2; 3)

c. Bomonnuts gevicteue: (4+21)+(1+51)
d. Haiita npousBeeHre KOMIUICKCHBIX uncen z | =3+2iu z 2 =—1-i.
e. Haiiti wactHoe ot aenenus z 1 =3+41 Ha yucno z 2 =2-5i.

Vnpaxunenue 2.
2.1. Jlanwl uncna z,=2+3i, z, =1— 2i. HaiiauTte uncna:

a) z,+z;y; Omeem: 3—i
b) z—z,; Omeem: 1+5i
c) z,72,5; Omeem: 8—i

d) ? Omeem: —0,8+i

2.2. Jlano: z=2+i. Haiigure z", ectu n=2, 3, 4.
Omeem: 3—4i; 2+11i; —7-24i
2.3. Haiinute x u y u3 ypaBuenus (I/+2i)x + (3-5i)y=1-3i,
20e x, yeR. Omeem: [—iiJ
- 11 11
2.4. Beruucnure:

1 i3Y) 1 43
a)l-——+—1|; Omeem: ———i—
2 2 2

IIpakTuyeckas padora Ne3d «M300pakeHHe KOMILJIEKCHOTO  YHCIIA
KOOpJUHATHOM 1ockocTu. ®opmyna Myaspay.
Ynpaxnenue 1.
1.1. Ha KOMIUIEKCHOM MJIOCKOCTU MOCTPOUTH TOUKHU:
a) z=2+21; c¢)z=1-1; d)z=1+1; e)z=i; {f)z=+4
1.2 Haiinute KOMIIJIEKCHO-CONPSKEHHBIE YKCIIa ISl CIAEAYIOIMINX YUCeIl U
MMOCTPOMTE UX HA KOMIUIEKCHOM TNIOCKOCTH:

Ha



a) z=3-2i; Omeem: Z =3+2i
b) z=—2i; Omeem: Z =2+i
c) z=5i; Omeem: Z =—5i
d) z=i; Omeem: Z =—i
e) z=6. Omeem: Z =6
1.3.
Bommonuute aeiictBue (3+35i)—(6+3i) u u300pa3uth reo-
METPUYECKH.
Pemenue:

(3+5i) — (6+3i) = (3-6) + (5-3)i = —3+2i, un
(3+3i)—(6+3i) = 3+5i-6-3i = —3+2i.

[ cioco0®.
Ya II cmoco0.
B z, =3+5i;z,=6+3i
| -z, =—06-3i.
— 7 Lt Z,—Z, =Z]+(—21)
B Yy
VATY S0 7 .
L1 L, R S h
0 X N L1 1 | .
ol X
A —

1.4 Bo3Begure B CTENECHD

1) (2-(cos138” +i-sin138")%)

Omeem: 16-(cos192° +i-sin192° )
AT kY4

2) (cos— +i-sin—)"

) ( 2 3

Omeem: (cos0+i-sin0)

3) Cl.l-l{-z:t}s3?}1-+.i-si113?ﬂ-)5

Omeem: 0,-(cosz+i-sinx)
Or O

4) (cos 2% +i-sin 25)*

}(coszo i-sin 20}

Omeem: (cos0+i-sin0)

IIpakTnyeckas padora Ned «lIpumeHEHHE KOMILJIEKCHBIX YHCEN

(I)I/I3I/I‘-ICCKI/IX U TCOMECTPUICCKUX 3aavd»

IpU  pEIICeHUU



Nel. BemonuuTe cooKeHHE H BHYHTAHKE KOMILIEKCHRIX Yicen: (3 Danna)

1) zy =—3+5i.z, =4-Ti,
2 1. 3

3:,-1———+—I Iy ==+=1
3 4 4 6

3) 5; =-0.6+0.27,z, =—04— 0.5

Ne 2_ (1 ©ann)

Brnonuute rpagmuecks cnomenme wncen I = —1+ 31 n Z, =44 51

Ne3. (4 Gamna)
HaiinuTe nponiseieHie KOMITEKCHBIX YHCE:

2 1. 21
1) 5, =2-31,z, =—4+1; b)) :lzg—zr,:jzg+—r
3 5= J5i, z, = 4+f5i; 4 5=5-3z5=2A
Ned, (3 Gamna)
Brnonuure geiicTens:
1 1 3-2i
Dy D1-i D 1+3

Ne 5. (2 Ganna)

g
i
BoapecTH B cTENeHh KOMIUIEKCHEE YHCIA '(_ EF ; .

Ne 6. Pemnite kpapaTHLle ypaBHEeHHA: {3 banna)
a) X -2x+2=0:

G)ax* +4x+5=0;

B) X - 14x+74=0.

IIpakTyeckas padora NeS «CrerneHb ¢ HATYpaIbHBIM U LENBIM IIOKa3aTeIeM»

| BapuanT | 2 papmanT

Mol Briuncnure: 2 Ganna

a)3-216: 6) 432 o Z. L

Ne2. Pemmnre ypanmenne: 2 Ganna

T T :
a) x'=bd; o) - 81=0; n) ]f‘.!}i’.+-1=U'. r]Il%—ix: il

Ne3. Buumcnurte: 2 Ganna

i 7 113
a)3f0,008-27; 6]4_11,_; B) ﬁ: r) =i

MNed. VpoctaTe paipakenne: 2 Gamwna

G Y1 d" - f ’d“
2 EVIT A 4’

Y it eife- ’!J‘ or 245,

Ne5. BeMecHTe MHOEHTENE HI-IT0]] IHAKA KOpHA. 2 Ganna

a)i-128a7; 6)36a" .

Neh. BoecHTe MHOMKHTENE 0] THAK Kopud. 2 Ganna

22V 3a, a=0 v 5b%, b>0




IIpakTuyeckasi pa6ora Ne6 «AprdMeTHUECKUI KOPEHb HATYPATILHON CTEIIEHN)

Homep
1 ¢apuanm 2 eapuanm
3a0aHUA
Botuuciaums:
1 4 4 3 1 4
| —5\/ﬁ+ V625 V—1000 — fozse
1
2 ’ _
3 +J 0,001 —3/0,0016 $ 35100000
3 :| 64 °1,19
125 32
5
256
4 V324: Va
V8
5 (V625 - ¥5): V5 (V25— V45): v5
;Vnpocmumb eupamenue;
6 Vaéb? : {ab? V8lxty: /3xy
7 V49 - Y112 V54 - V120
250 R
8 V2ab - V4a?b - Y27b Vabe - Va3b%c - b5c?

IIpakTuyeckas padora Ne7 «lIpeoOpa3oBaHue YUCIOBBIX UM OYKBEHHBIX BBIPA’KEHUH,
COJIEpIKAIIMX CTEIICHW)

3adanue 1.

17 .28 -1,
[IpencraBbTe HaHHOE BBIpAXKEHUE B BUE cTeneHu: )V ) )
3adanue 2.

0,2 .7.-07
Vnupocrture BeIpaxkenue: b b,
3aoanue 3.

2
YrupocTute BeIpaKkeHue: (a'1’5)3 .
3adanue 4.

3
X2 -1

Coxparute qpoOs: PR
+ X7+ x

33
X

3adanue 5.

3
4

)
m\._.

X
Haiinure 3HaueHne BbIpaKeHUS: —3\/— pu x = 0,0625.

3aoanue 6.

2w

1—
YnupocTute BoIpakeHUE —iy + 2\/; .
I+y*+y

3aoanue 7.



a%—16_
a’—4

1
Yipocture BeIpaXeHUE ’
3aoanue 8.
1

. 3p .2 p _
Halinure 3Ha4eHHE BBIPAKEHUS 9737 npup= 5

3aoanue 9.

1
p=r) npup =—2.

o 376[7
HaI/II[I/ITe 3HAYCHUE BBIPAKCHUA .

IIpakTnyeckass padora Ne8 «IIpeoOpazoBaHne 4YHUCIOBBIX W OyKBEHHBIX BBIPKEHHIA,
COJIEpPIKALIUX CTEIICHN

17 .28 _-15
3aoanue 1. llpencraBpTe NaHHOE BHIPAKEHUE B BUJAE CTerieHn: YV )V )V .

02 . 7,07
3adanue 2. Yupoctute Boipaxkenune: b7 1h

2
15, 3
3aoanue 3. Yupoctute Beipaxenue: (a ) * .

3
X =1

3aoanue 4. Coxparure Ipoodb: ————.
XT+XT+X

3
1 4

e

3aoanue 5. Haiinute 3HaYCHHUE BBIPAKCHUS: —3x npu x = (0,0625.
Jx Ax!
1— 2
3aoanue 6. YIIpoCTUTE BBIpAKEHHE —Ly + 2\/; .
I+y*+y
ai-16
3a0anue 7. YIIPOCTUTE BBIPAKEHUE ——— —a’.
a’—4
1 1
. Q7.3 P =_
3aoanue 8. Halinure 3HaueHne BHIPOKEHUS IpU p = 5
6y 1
3aoanue 9. Haiinute 3Ha4eHNE BBIPAKCHHUS 377 ~ap npu p = —2

IIpakTuyeckas padora Ne9 «B3aumHo oOpaTHbie QYHKIIUN



131

132

133

134

135

(YcTHO.) BridAicHHATD, ABNIAeTcA JHA oOpaTHMOH (QYHKUHA:

1) y=8x-1; 2) y=x+T; 3) y=l;
X

4) y:vr.;; 5) y=x4 6) y=x, x<0.
HaiitTn dyHKUHK0, 00paTHYIO K AaHHOM:
1) y=2x-1; 2) y=—5x+4;

1 2 3x-1
3) y==x-=; 4) y=——;
)y == ) ¥
5) y=x"+1; 6) y=x°-3.

HaiiTi o6nacTh onpeneseHNA 1 MHOXECTBO 3HAYeHHH QYHKIMH,
obpaTHOl# K AaHHOH:

1) y=-2x+1; 2 yzix—'?;

) y=x"-1; 4) y=(x-1)%
5)y=3; 6) y= 5
x x—4

Pyaruna y = f (x) sagasa rpadukom (puc. 21). [TocrponTts rpa-
dux dyuruum, obpaTHON K AaHHON.
HABnalorca nu BaauMHO oOpATHRIMH QYHKIMH:
1) y=-2* u y=-Vx;
2) y=—2* n y=x;
= 3 _ 1,
) y=x" m y= ﬁ

4) y=Yx® n y=xVx??

IIpakTnyeckas padora Nel( «PemeHne nokazaTenbHbIX YPaBHEHUN»
Pemnre ypaBHeHusI.

10



209

210

211

212

213

214

3x =2
1) 457 1=1; 2) 0,3%-2=1; 3) 22r=24"3; 4 (%] =[—;-J :

1) 27==1, 2) 4007=1;
3 20
1) 3.9%=81;
:41
3) 3 2.37-2-1;
2x
5} 0,6.\: '0,63 = 0'6 ;
65

1) 3% 14 3% =108;
3) 2%*1 4+ 251 4 27 = 28;

x
1) 5*=85 2 (l]=(
) ) =
1) 99-4.-3"+3=0;
3) 25°-6-5+5=0;
1) 3:3+r-12:1:

x-1

3) 252 = 4;

x
1] ; 8) 3% =5
3

1)"_ 5. 1)1
3) [E)—25’ 4)[3) 1

2) 2-4"=64;
4) 0,5**7.0,5" " =2;

6) 6%.1_ s.[l)h_

6 6

2) 23:+2_23:—2=30;
4) 3* "1 -3*+ 31 =63.

4) 4*=3%,

2) 16" - 17 -4+ 16 = 0;
4) 64 -8*-56=0.

2) 2:2-7:-10 = 1;

1

4) 0,5% = 4%+1,

IIpakTnyeckas padora Nell «Cuctembl oKa3aTelnbHbIX YPAaBHEHUN U HEPABEHCTB»
Pemure HepaBeHCTBO

208

209

210

211

212

213

214

3x -2
1) 4 1=1; 2) 0,3%-2=1; 3) 22x=24"3; 4) (l) =[l] :

1) 27==1; 2) 400:=1;
3 2
1) 3.9%=81;
r+l
3) 3 2.372=1;
2

5) 0,6%.0,6% = 287,

0.6°

1) 3% 14 3% = 108;
3) 25+ 14251427 =28;

x x -
1) 5° =85  2) (%} =(%] ; 8) 3* =5 4) 47=32,

1) 9-4-3"+3=0;

3) 256"-6-5"+5=0;

1) 3:=+:-12:1:
x-1

3) 252 =4;

3

Ll ok, 1) _1
3) [3)_25’ 4](3) 81

2) 2-4"=64;

3

4) 0,5**7.0,5" "% =2;

6) 63 .l:ﬁ.[l)h_
6 6
2) 23:+2_23:42=30;
4) 3* ' -3*+ 3! = 63.

2) 16" -17-4"+16 =0;
4) 64" -8 -56=0.

2) 2:2-7:-"10 = 1;

1

4) 0,5% = 4%+1,

11



— 1 3x 1 =2
208 1) 457 1=1;2) 0,3%"2=1; 3) 22r=24Y%; ¢4) (5] =(§) '

209 1) 27*=1. 2)400:=21; 3 [l] =25 4) {l] =1
3 20 9 3 81
210 1) 3-9%=81; 2) 2. 4% = 64;
pal
3) 3 2.3:-2-1; 4) 0,5°*7.0,5! " 2x = 2;
2 2x
5) 0,6%.0,6° = 28 x; 6) 63* .l:ﬁ.(l) .
6% 6 6
211 1) 3% 14 3% =108; 2) 23x+2 _ 2¥x-12 _ 30,
3) 25+1 4 2514 2% = 28, 4) 31 -3+ 31 = 63.

X

x x x
212 1) 5" =8% 2) [%] -—-[%] ;o 8) 37 =5 4) 4*=3%,

213 1) 9°-4.-3*+3=0; 2) 16 -17-4*+ 16 = 0;
3) 26°-6-5"+5=0; 4) 64* — 8* - 56 = 0.
214 1) 3:2+r-12:1: 2) 2:2-?:~1D=1;
*-1 1 1
3) 252 =4; 4) 0,5 =4*+1,

IIpakTHyeckast padora Nel2 «Penienne npukiIaHbIX 3a7a4 HA CJI0KHbIE TPOLIEHTHI»

CymectByeT hopMyiia 17151 HAYUCICHUS CIIOKHOTO MPOIICHTA!

S=A*(1+R)"

A- cyMMa BKIIQJIa;

R- cTaBka mporieHTa;

T- KOoMMYECTBO MEPHUOJIOB;

S- mony4yaemas cymma.

PaccmoTpuM HECKOIBKO 3a/1a4, peraeMbIX 1Mo 3Toi popmyie.

3aoanue 1.

Paccuntate cymmy Bkiaza uepe3 3 roja MpU CIOXKHOW TmporeHTHOW craBke 10%
TOJIOBBIX, eciu ObL10 BioxkeHo 100000 pybneit.

3aoanue 2.

C xako¥l MpoLEeHTHOM CTaBKOW HEOOXOMMO BIIOKHTH JEHBIU B OaHK, €clii uepe3 2 roja
BKJIauuK xo4ueT nony4dutsh 120000 pybsneii npu nepBoradaasHoM B3Hoce 100000 py6eit?

3aoanue 3.

3a 5 ner npu ClOXHOW MPOLEHTHOW cTaBke 7% TroO/OBBIX HA CUETY y BKJIAJYUKa CTAJIO
200000 py6uieit. CkoIbKO JEHET OH BJIOXKWI B OaHK?

3aoanue 4.

s oOyuenus B kojutemxe HeoOxomumo 120000 pyoneit. Pogutenu OxcaHbl MOIOKUIH
B Oank 75000 pyOneil mon 6% ronoBbIX (ClOKHas MpPOLIEHTHAs cTaBKa). byner nm y Hux
HeoOxoaumas cymMma, eciii moka OkcaHa B IepBOM KJiacce (CuuTaTh 00ydeHue B mkosne 9 net)?

3aoanue 5.

Bbopuc xouer Broxute 50000 pyGuseit Ha 5 jer, 4ToObl momyuuTh He MeHbiie 70000
pyOneit. OnuH GaHK MpejIaraeT BIOXKWTh ACHBIH 1moj 8% romoBbiX, a aApyroi - mox 0,5% B
mecsi. Kakomy 6aHky oTaats npeanourenue bopucy?

3aoanue 6.

Kakyio cymMMy HYXHO BJIOXHTb B OaHK, 4TOObI uepe3 3 rojga Ha cueTy Obwio 59550

12
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pyOIeii, ecnu cioxHas MPOIIeHTHAsI cTaBka OaHka paBHa 0,5% B mecsi?

IIpakTnyeckas padora Nel3 «JlecaTuuHble U HATypaJIbHBIC JIOTAPU(DMBI»
Buruncaurs (368—372).

. . 1 ., 1
368 1) log,, 225;  2) log, 256;  3) logy s 4) logy .

360 1) log, 64; 2) log, 81;  3) log, é; 4) log

|-

{ =
4 3 3 2 84
370 1) log,, 1; 2) log, 7; 3) log,; 64; 4) log,, 9.
~logg4
371 1) (0,1)7'% %3, 2) 107'% 4 3) 5 '%s3, 4) (%] ’

372 1) 4log, 3- % log, 27 - 2 log, 6;
2 2

2
2) %lgo,{mnlgifmon - -g 1g/10000.

373 BLIYHCANTH ¢ NOMOILIBI MHKDPOKAJILKYJIATODA:
1) logg 7; 2) log, 12; 3) log, ; 0,17; 4) log,; 8,1.

IIpakTuyeckas padora Nel4 «Jlorapudmudeckue ypaBHEHHS»

3x =2
208 1) 4" '=1; 2) 0,3%-2=1; 3) 22r=243; 4 (%} =(-;-J .
209 1) 27:=1; 2)400:=L1; 3 [l] =25 4) (l) =1,
3 20 5 3 81
210 1) 3.9*=81; 2) 2. 4% = 64;
col
3) 8 2.3:-2-1; 4) 0,5°*7.0,5' "% = 2;
2 2x
5) 0,6%-0,6% = 25", 6) 6%+ -l=s-[l] .
0,65 6 6
211 1} 32:—1 +32z= 108: 2) 93x+2 _ 23:—2:30;
3) 25+1 42514 2% = 28, 4) 31 -3+ 371 =63,

x

x x
212 1) 5°=8%  2) (%J%%] 3) 8 =5 4) 47=3",

213 1) 9-4-3*+3=0; 2) 16* - 17-4*+ 16 = 0;
3) 25-6-5"+5=0; 4) 64 -8"-56=0.
214 1) 3:2+r-12=1; 2) 2:2-7:-10=1;
*-1 1 1
3) 2%°2 =4; 4) 0,5% =4*+1,

IIpakTnyeckas padora NelS «Pemienue ypaBHeHUH rpadudeckuM METOI0M

13



ANropyTM peLleHua cicTeMel ABYX YPABHEHWIA C ABYMA HEWM3BECTHLIMK rPadUYUeCKUM METOA0M:
1) nocTpouTk rpaduk NEPEOro ypaBHEHNS;
2) NOCTPOWTE rpad K BTOPOTO YPAaBHEHUS;

3) onpeaennTb TOYKW NepeceyeHns rpadKkoB (pelleHenm CUcTeMsbl YPaBHEHWA ABNAIOTCA KOOPAWHATEI KaX 0¥
HaeHHOA TOYKK).

[pumep:

_ { z? + yg =9,
pewiume cucmemy ypasHeHull
y—zr=-3
PelweHue

1. Havepmum zpaux nepeozo ypasHeHuUA 2+ y?‘ =9
[papuxom ypasHeHUs A6A7eMCA OKPYHHOCME € UeHMPOM e Hayase koopduHam u paduycom 3.

2. Havepmum zpaguk 8mopozo ypasHeHUs Yy = T — 3 (evlpazunu y).
3mo npamas, 317 nocmpoerus komopol Haidém dee mouku: (0; —3) u (3;0).

3. OkpyxHOCMb U NpAMAs nepecekaromcs e moykax A u B.
Touka A umeem koopduramesi (3;0), @ mouka B — koopdurame (0; —3).

Maper yucen (3;0) u (0; —3) Aeasromca pewerusmMu 060UX ypagHeRUT CLCMeMs], G 3HAYUM, U PEIEHUAMU CUCEMb]
ypagHeHud.

Omeem: (3;0) u (0; —3).

I'paduueckuii cnoco0 pemieHus cucTeM ypaBHeHWH ['padukoM ypaBHEHHs C JABYMs
NEPEMEHHBIMH Ha3bIBAETCS MHOKECTBO TOYEK KOOPIMHATHOM MIOCKOCTH, KOOPAUHATHI KOTOPBIX
o0pamaroT ypaBHEHHE B BEpHOE paBEHCTBO. | 'padukum ypaBHEHHIl ¢ IByMs INEepeMEHHBIMHU
BechbMa pa3HooOpa3Hbl. Hampumep,

14



2
y=——x+3
1. 2x+3y=6, 3 - npsiMast

x|

34
2. xy=5, - runepbona
3. y=-x"+2x +2 - napaGona
4. x*+y* =4 - oxpykuocts, uentp (0;0), pamuyc — 2

rpadmka.\an TAKHUX ypaBHeHHﬁ MOIyT ABJIATLCA PA3JIMYHBIC JIMHHH.
Y, VA\ Y

wo:a

S
-

W

napabona
X

3 > 0 KyOuvecxas
OKPYAHOCTS napadona

Pemure cucremy 1ByX ypaBHEHUH

{y=x2+1 {(x_4)2+(y_5)2=9 [y+x—3=0
= y=x 24yr=9

[Tpaktuyeckas pabora Nel6 «Perienue norapuMU4eckux ypaBHEHHUI 1 HEpaBEHCTB)»

3amanue 1
BruncianTh:

1) \/(\/7—2m+\/§)-2\/§; 2)\/(\/16—6\/7+\/7)-3;
3) \/(\/8+2\/1_5—\/8—2\/1_5)-2+7.

3amanue 2
10,2163 ]
Brruucnure: 5 .
0,09+ -0,027¢
3aganue 3.

Pemnte ypaBHEHUsI.
D) (x—2)x+3)=0;  2) (x—1Nx+4=0;
3) 1/i)c—2i16+8i20; 4) Vx+1-42x+7 =0.

3ananue 4.

YKaKuTe MPOMEKYTOK, KOTOPOMY MPUHAICKUT KOPEHb YPaBHEHHS 2x*—x-5+x=1.
3ananue 5.

15



CKOJIbKO KOpHEN UMEET ypaBHEHUE (x2 —9\3-2x— x)= 0.
3ananue 6.

Pemmte ypaBuenne /49 + 9x|x + 4| -2x=".

3aganue 7.

Haiinure KopeHb ypaBHEHHUS: 1) (%)X_g’ = 64; 2) (%)X_3 =49.
3ananue 8. Pemmre ypaBHenue: log,(5x—1)=2.

3ananue 9. Pemmre ypasuenue: lg(x” —2) =Ig x.

3aganne 10 Pemmre ypaeuenne log(x—9) —2 = 2log,(x—2);

IIpakTunyeckas padora Nel7 «I[loaroroBka Kk KOHTPOJIBHOU paboTe»

Bapuanur I Bapuanr Il
1. HaiiznTe 3Ha4eHHe BRIPOKEHHA: 1. HalauTe 3HaYCHHE BHIPAKCHHA:
I 7 121 9 4 8 224
WY e Y2¢.5% . 2 -3 8)3—3—;6)\13'-2‘;3):-2—'L.
» {50635+ O V25 im) v o 0125 -
2. Buiuncinre: 2. Borncnnre:

a) V4-48;6) Vo* 2 {27 2) 48476 §2" 42 32
3. Bemcmnre: Y7 -v22 -Y7+422 . 3. Batuncamre: 10+ /19 -410-419 .

1' ro 0 Sl
Al. Bolaucnure:  a) log,32 + log E; o) log,50 - 2log,5; g) 3Eslilosss g

A2, Haiipure 3navenust Beipaskenusn:  log;(9b), ecnn log;b = 5.
A3. Ynpocrure seipaxkenue: 27 4 2log 15 - log ; 9.

3
mn

Bl. Haiignre 3HaueHue BLIPpAKEHUS |U.i:'."1[—]_ ecom log .ym=log .n=1,
1 T P P

B2. Haiijinre 3HaUCHHE BbIPAKCHHS ! [II.ES)I’J: r[[l‘04)ly: 10,

Al. Bouennre:  a) logs75 + logs(25)"; 6 logs9 —loge27 ; 6) 87 1.

!
" ki
A2. Haiijnre 3nauenue Beipaxkenus log,a’, ecim logya =9.

A3. Haiignre snauenne soipamenns: logpv 14 log~i12.

m?
Bl. Haiiaure 3nauenue sbipamenns 10g . [a"hz J ,ecan log . —=log . b I,
T 1

spep S5 4
B2. Haiiure snauenue ssipasenus: 36" " _Elu‘gn.uu /0,027,

IpakTuyeckasi padora Nel8 «IIpumeHeHNE OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTBY
OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO
sin®a + cos?a = 1

16



BcrmomuuM, 49To KBagpar r000ro 4Ymcia Bcerna OOoJbIle WM paBeH HYAsS W emie pas
BHUMATEJIHHO TIOCMOTPUM Ha OCHOBHOE TPUTOHOMETPHUYECKOE TOWKIAECTBO.

3ameuaeMm, uto sin‘a <K 1u cos?a < 1

Otkyna —1 K sina K 1lu-1Kcosa K1

Haiinem sin 8 u cos 3, 3ametum, 4to sina = cos f; a cosa = sin f; tga = ctgf

To ecTh B IPAMOYTOJILHOM TPEYTOJILHUKE CHHYC OJHOTO OCTPOTO YIjla paBEH KOCHHYCY JIPYroro
(1 HAaO0bOpPOT).

3aMeTHM, YTO 3Has KOCHHYC OJHOTO yIJIa, MOKHO HaWTH CHHYyC (TaHreHc, KoTaHreHc). U

Hao000pOT.
cosa =+/—/1—sin’a
sina = +/—y/1—cos?a

3HaK +/- 3aBUCUT OT TOT0, KAKOW Y€TBEPTH MPUHAIICKHUT YTOJI .

3aoanue 1

OtBe4yaeM Ha BOMPOC, MOXKET JIM CUHYC MPOU3BOJILHOIO yIJia paBHAThCA -2; 8; 1; 0,2; 1/8; V3 /2
MO3KeT JIi KOCHHYC MPOH3BOJIBHOTO yIiIa paBHAThCA -6; -0,6; 1/2; 1/14;/5/25

3aoanue 2

MokeT i CHHYC M KOCHHYC OJHOTO M TOTO K€ YIJIa yJOBJIETBOPATH YCIOBUAM (JINOO 3a1aHuE

MOKET 3BYUaTb TaK — CYHICCTBYCT JIU TaKkou yroi «, 4To €ro CMHYC W KOCHHYC paBHBI
COOTBeTCTBeHHO)

. 1 V3
1) sin = - ; cosa = —

[ToxcTaBiseM 3HaUEHHE B OCHOBHOE TPUTOHOMETPHUYECKOE TOKIIECTBO, IPOBEPAEM
2 2
. 1 V3
sina + cos’a = (5) + (?)

1. 3

=.t.;= 1 Ortser: {A(cymiecTByer)
. 1 V3
2) sina = —; cosa = —
4 4

HOIICT&BJISICM 3HAYCHHUEC B OCHOBHOC TpI/IFOHOMGTpI/ILIGCKOC TOXICCTBO, HpOBepﬂeM

2
- ) 1\* (V3 1 3 1
sin“a + cos“a = Z +

Otset: HET (Takoro yria a He cyLiecTByeT)

) T16716 2

3adanue 3

Haiitu MHOXecTBO 3HaueHU pyHKkuun y = 7 cosa — 3
BcenomuHnaem

—-1K<cosa«K1

-7 L 7cosa K7

—7—3<K7cosa—-3K7—3

—10 Ky <4

OtBer: —-10Ky K4

TaHresc ocTporo yria npsiMoyroiabHOIO TPEYroJdbHHKA — OTHOILIEHHE TPOTHBOJIEKAILEr0 KaTeTa
K IIpUJIeKAIIEMY

a sina
tg a=-=
b cosa
Koraurenc OCTpOro yria npsAaMoyYrojJlbHOI0O TPEYroJbHUKa — OTHOIONCHUEC ITPUIICKAIIETO KaTe€Ta K
IIPOTHUBOJIC)KALIEMY
b cosa
ctg a = —= —
a sina

Otkynatg a * ctg a =1, 1ubo, 4to TOXKE cCaMoe tg a = pro.

17



3aoanue 4

Yemy paBeH TaHT'€HC, €CJIM KOTaHTeHC paBeH -2; -7; 1/3; 15/2?

3adanue 5

MoskeT i TaHTec yriia paBHATHCS -4; 6; -3; 0; 10000007

3aoanue 6

JlokasaTh ToxxaecTBo cos*a — sin*a = cos?a — sin®a
cos*a — sin*a = (cos?a — sina)(cos?a + sin’a) = cos?a — sin*a

IIpakTuyeckasi padora Nel9 «[Ipumenenne GopMyI TBOMHOTO U MTOJIOBUHHOTO YTJIOB)

Dopmynvt 0601IHO20 apZymenma
sin2a =2sinacosa,
cos2a =cos’ a—sin’ «,
2tga
T L
1-tg°x
sin3a =3sina—4sin’ &,

cos3a =4cos’ a—3cosa.

3aoanue 1

Haiitn sin2a 1 cos2a, €clii 57 < o <%, tga=0,75

3adanue 2

Haiitu sin2a, ecmm 90° < ¢ <180°, sina =%

3aoanue 3
1+cos2a +sin2«

YHOpoCTUTh BBIpasKEHUE y
cosa +sina

3aoanue 4

JloKa3aTh TOXKIECTBO cos’ a —6cos’ asin’ a +sin® a = cosda

3aoanue 5
Pemnts ypaBHeHue 8sin2xcos2x =4.

Dopmynvl RONOBUHHO20 APyMeEHmMaA
»a l+cosa

cos" —=———,
2 2

. ,a l—cosa

sin“ —=————,
2 2

sina = ngza ,
1—tg2%
cosa = >

18



3aoanue 1
Beruncnuts tngO 0e3 MOMOIIX TabJIUI] 1 MEKPOKAJIBKYJIATOpA
3aoanue 2

Beipasuth cymmy S =sin® a +cos’ @ 4epes cosda
3aoanue 3

Brinosnuuth noumkenue crenenu sin® 30°, cos®27°, 1g°75°

3aoanue 4
a .«
1+cos——sin—
) a
Jloka3aTh TOXICCTBO =—ctg—
a .« 4
1-cos——sin—
2
3adanue 5

Pemmts ypasreHne 1—2sin’ 2x=0

IpakTunyeckas padora Ne2( «[IpumeHeHe OCHOBHBIX TPUTOHOMETPHUYECKHUX (OPMYIT
JUIs IpeoOpa30BaHusl TPUTOHOMETPUUECKUX BBIPAKEHUI
3aoanue 1

2sin’ o —1
YHOpocTuTh BeIpa)KeHNE A = ——
cosa +sina

3aoanue 2

. 2
sino —cosa ) —1
YTOpoCTUTh BBIPAKEHUE ( )

sin’> ¢ —cos’ a —1
3aoanue 3

YHIpOCTHTE BRIpaKeHHE oS’ & tg a +cos” a
3aoanue 4

cos’ a—sin’ al

YHOpocTUTh BEIpAKEHUE —tg(—a)
P P cos’ (—a) —sin(—a) cos(a) &

3aoanue 5

V4 Vs
YrpocTuth BeIpaKeHUE cos(E - aj +cos(a+ 5)
3aoanue 6

sin2a —2cos2«a 2(sin ¢ —cos)

YhpocTuTh BelpaxkeHue S = — — =

(sin +cosa)cos” o cos2a

3aoanue 7

cosa sina
YHpocTuTh BeIpakeHUE

2sin*a—1 B 2cos’a—1
3aoanue 8

sin(a — ) —00{72[ — aj

. (37
cosla@—rm)+ sn{2 - aj

YHpOCTI/ITB BBIPAXKXCHUE U HaWTH €ro 4YHCJIOBOE 3HAUYCHHE npu
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IIpakTnyeckas padora Ne21 «PemieHne npocTeiinX TPUrOHOMETPUUECKUX YPABHEHUI»

1. Pemiate YypaEHEeHHNA: 1. PemunTte ypaBHeHHS:
' 'Il?r [ T f
H]n{3,1'+£:| L 5|n(i_;)__.ﬁ
a) 4 2 a) 3 4 2
X iT 1 7
cos(S——) =—— cos(2x + =) = L
6) 3 4 2 6) 3" 2
3 \
T i 7
B) 3) B) 3) V3
5 X
cos3x =— cos(—) = ~-
r} 3 r) d
. T 7
sin(dx—2) =0 §in(3x ——) = 0
a) 3 a) 3
T 2 7
F,gfl‘r—}—,]=—| ,g(%_l):_]
E) b e) “, 3
) 2cos” x+cosx—1=0 = A x+1gx—1=0

3) sin” x—+3sinxcosx =0 3) sin“ x+2cosxsinx =0

IIpakTuyeckas padora Ne22 «PenieHre TPUrOHOMETPUYECKUX YPABHEHHUI METOJJOM
MPUBEJICHUA K JINHEWHOMY M KBaJIPaTHOMY YPaBHEHUIO)

3aoanue 1

[IpuBecTH ypaBHEHHE K KBAJPaTHOMY OTHOCHTEIBHO OIHOM M3 TPUTOHOMETPHUUCCKUX (YHKIIUH
Y HAlTH €ro KOPHH

1) sinx=1;2) 2cos’ x=1;3) 2sin” x+sinx—3=0;

4) 2sin’* x+cos’ x—3sinx—5=0; 5) 2sin’ x+3cosx=0

3aoanue 2

Pemmte ypaBHEHHE, Pa3I0KUB HA MHOKUTEIH €0 JIEBYIO 4acTh

1)sinx—sin3x=0; 2) 3tg’x— \/gtgx =0;3) sin7x—sin3x—cos5x=0

3aoanue 3

Pemmte 0JTHOPOHOE YpaBHEHHE TIEPBOE CTEIICHU

1)\/§sinx+cosx =0;2) sinx—cosx=0;3) 3sinx+2cosx=0.

3aoanue 4

Pemmmte 0JTHOPOHOE YpaBHEHHE BTOPOU CTETICHH

1)sin* x—3cos” x+2sinxcosx=0; 2) 6¢cos* x+sin” x—5sinxcosx=0.

3aoanue 5

Pemnthk ypaBHEHHE

1)2sin* x —S5sin xcosx =3cos’ x; 2) 3sinx+4cosx=1; 3) sin2xcosdx =sin 6xcos8x

IIpakTuyeckas padora Ne23 «PemeHne npoCcTENIINX TPUTOHOMETPUUECKUX HEPABEHCTB
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Bapuant — 1

' V3 6.2 cosx +V3 =0
1.sinx 2?
7.sin?(x) + 7sinx > 0
2.8inx < —1
X X 1
, (x)}\!f 8.5m(1)cos(z)>ﬁ
.COS 325
9.4 sin?(x) —4cos?(x) —1=0
V3
4—.(:054:&:57

5.2 cos G) < 2

Bapuaunr — 2

lsinj.:::-—\"rE 6.2cosx +vV2 =0
' - 2

7.cos?(x) —4cosx < 0

2.cosx =1
8 sin? 3x , (3% }1
X N .sin (?) COS (?)_f
3.c05(z)l‘_>?
9.2 cos?(x) + V2sin(x) > 2
V2
4.sin2x = — —

2

5.2 cos G—i) < —\3

IIpakTnueckas padora Ne24 «IloBTopeHue nmpoiAeHHOro MaTepranay

3aganue 1. BreruuciauThb
1) 23267:2.3-3.6-(17.2-0.125+0,005:0,1) + 6,25-3.2
2) 925.1.04—(6.372:0.6 +1,125-0.8): .2 + 0,16 - 6,25 -
3amanue 2. YNpPOCTUTH

1 3 g—%@+3\/180—4‘/%;

y o5 3 4
V6 5442 Je-y2

3aganue 3. Beraucianuts
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1
log,— 1 1 2
1) 8 3:2)1 :3) 1 — 4 —log, log. 9
) )og232 )og3518 )3 g% g3
3anganue 4. Pemnth ypaBHEHUE

D) (log, x) —3log, x+2=0;2) (log; x) +5=2log, x’;

3) log,(2x —18) +log,(x —9) =5
3amanue 5. Brruuciure

1) lo cos™ |:2) log,| 1g =
gZ 3’)g3 g3

3aganue 6. HailiTu rpaaycHyro Mepy yriia, BBIPa)KEHHOTO B paJidaHax:
3z
1) Z:2)Z:3) 22, 4)2;5)3;6) 0,36
) 6 ) 5 ) 1 )2:5)3;6)

. 0
3aganue 7. YKaXuTe 4eTBEPTh, B KOTOPOU JICKHUT yrod « , ecnu o =300".

3amanne 8. Haiigute 3HaUueHHWEe KOCHMHYCAa yIrjia ., €CIM H3BECTHO, 4TO: Sing= -0,6 wu

3—7T<oc<27r
2

Vx?=3x-2

3aganue 9. Haiimure o6nacts onpenenenns Gpynxuuu f(Xx) = o
-X

3aganue 10.

bankoBckas nporeHTHas craBka paBHa 12% romoBeix. KakoBa nomkHa OBITH NEpBOHAYAIBHAS

CyMMa BKJIaJia, 4TOOBI yepe3 2 rojia ero pa3Mep coctaBui 56448 pyoneii.

3ananue 11

CKOJIBKMMH €IIOCOOaMU MOXHO Pa3MECTHTh 6 pa3iIMyYHbIX aBTOMOOMJIEH B CEMH OJJHOMECTHBIX

Ookcax?

IIpakTnueckas padora Ne25 «DyHKIMOHANIbHbBIE 3aBUCUMOCTH B pEaJIbHBIX ITPOLIECCAX»

OTBeTUTH Ha BOIIPOCHI:

. KTo u3 yuensIx nan onpenenenue GpyHKIUN Kak U3MEHEHHUE OPAMHATHI TOUYKHU B 3aBUCUMOCTH

OT U3MEHEHHUs ee abcuucchl?

2. Ko BriepBble cTall ynoTpedasTh ¢10Bo "dpyHkuus"?

3. Kto BepBble 1ain siBHOE onpeaeneHnue QyHKuuu?

4. Kto BBen o603HaueHne GyHKIUU CUMBOJIOM f?

5. OxapakrepusyiTte GyHKIIMOHATBHBIE 3aBUCMOCTH B MY3bIKE.

6. B uem 3akirouaeTcss MareMaTWdecKuil mopTtpeT nociosull? IlpuBenuTe 1Ba KOHKPETHBIX

npumMepa.

7. Kakue QpyHKIIMOHANIbHBIE 3aBUCUMOCTH BCTPEYArOTCs B OMOJIOTHU?

8. Kakue (yHKIIMOHATbHBIE 3aBUCUMOCTH BCTPEYAIOTCS] B MHPOPMATHKE?

IIpakTnyeckas padora Ne26 «VccnenoBanue GyHKIMM»
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xz
ITpmmep 1. Mccnenviite :bvma.uﬂof(x}=iza
Pemenme:
xz X x—
Feo= +2~"; 3 i +i{z l}
1. D(fi={x€ R:x — 2 # 0}={x€ Rix # 2} = (—o; 2) U (2; +=);
2. Bepmuxanenas acuvmrtora x=2. IIpoeepra; ecm =2, o (rt3)(x-1)=0.
3. Towx mepecedeHnd ¢ 0CAMI KOOPIHHAT! a)f(ﬂ,J:m[‘:_l}:l:S; Togxa (0; 1.5);
P
&) fix)=0, torga | (x+3)x-IF0,
x=-3 wmm x=1,_ Toasm (-3; Oy m {1; 1)

4 TTpoMe#VTEH 2HAKOMOCTOAHCTE /';\,\/(:’
=y FEE S SR

3. Hecnegyvens dvHELO HA 9eTHOCTE HIIH HESETHOCTE!
a) D(f) = (—=; 2) U (2; +) - 3T0 CHMMETPHIECKOE MHOKECTEO;
(—x+3)-x-1) B-xl(x+1
6) ) = S,
TaK Kak f (-0} = f (x) uf ()= f{x), To dvHKUNA f He SBN9eTCA HH 9eTHOH, HH He9eTHOH.

6. Crenens 9HCIATENT Ha eQHHHLY OOJIBINE CTEIICHH 3HAMEHATEN, 3HATHT, CVINECTEVET

HAKIOHHAA ACHMIITOTA. BI:I;[EI]I{M LETVHY 9aCTE

x+2x-3| x-2 _(x+3)[x 1) e
£-2x x+4 fe= ki
_4x-3 (x— J_rm) = fﬁ =0) = fx) = x+4 = (F(x) - (x+4))— 0,
= 2 FHAYHT, II0 ONpPeIeIeHHI0 ¥ =X + 4 — HaxXTOHHAA ACHMIITOTA.

Tax xak f(x) =x+4 + i r;m— 7= 0, spa=wuT, rpadHk He TepeceKacT HAKIOHHVID ACHMITTOTY.

rpaduxa:

x—=2
i v

7. Obmacta cymecm{ma}mn
LA

1
i}

N
AN
N

AU

Puc.?

. xT+2x-3
S Eifv=r1 (xj=%. Ilvcte v — mapaMeTp, BEIACHHM BOSMOKHOCTE KOPHER v
e

TIapaMeTpHIeckKor0 VPaBHeHHA | yx-2y=x- +1x-3

Q) 2-3)=0, 520,

D (2Y-4(2v-3) =44y -Byv+ 1 2= -1 v+ 16=0
V-12v+16=0, D=36-16=20

y=6+120=6+25

v
6-2J5 — 6205 4 Puc.3
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E(fi=(—oe; 6 — 24/5] U [6 + 2V/5; +00).
9. Tak xax E(fi=(—oo; 6 — 2-1.,"3] U [6 + 24/5; +oo)= 31 = 6-24/5 u ¥y = 6+25 aeamoTca

AHATCHUAMY MHHHMVME B MakcHMyMa dvaxms. Hafigenm adcimiccsl Togex
s 28 b —(2—v) r—2
ana dymamm gix)=x+23p+H(2-3) m=-_—=——_—"""= j?
& & =

e 6-2v5-2 2(2-,f5) Pt
ecmi v = 6-2v5, Tox) = = ¥ = =2-4/5,

-
Fa

2

s g 6+2v5-2  2(2+,(5) .

ecm 12 = 6+24/5, To x2 = . === 2 5.
& F

VauTrIEas MHOEECTEO IHAYEHHNA Ii)}'HIﬂL[HH OIPEAENAENM, KadKdd HI TOYEK HBIAETCH TOIKOH

Ba

MHHHMYMA, 2 KaKa9 — TOUKOH MAaKCHMVMA: Xpin—2 + v 5, Yma—2 - /5,

min fix) = f(2+ VE) = 6+245 - max fix) = (2 - VE) = 6-24/5.
D(f) Dif)

10. Mz scrsza rpadmxa cuegver, §
oTo QvHKIH fix) :
EO02PACTaeT B IPOMERYTKLX ]
(-00; 2 — V5] [2+v5; +oo); 20 !
VORIEAET B IPOMEKVTEAX |

|

[2-5:2)u 2 + V5]

Puc.4

3ananue 2. Uccnenyiite GyHKIUIO.

Dy =sin2x; 2)f(x)=5x4—-6x2-3
3ananue 3. Haiitu nHTEpBaIBl MOHOTOHHOCTH PyHKIMiL: 1) f(x) =x 3 —4x2 +5x —1; 2) f(x) =
3+24x-3x2-x3;

IIpakTyeckas padora Ne27 «Pa3zMenienusi, coueTaHusl, IEPECTaHOBKN

3amaua 1.

CKOJIBKO YETBIPEX3HAUYHBIX «CJIOB» MOKHO COCTaBUTh U3 KApTOUEK B, €, 4, H, 0, C, T, b?

3amaua 2.

CKOJIBKO CYIIECTBYET YEThIPEX3HAUHBIX YHCEI, Y KOTOPBIX Bce IU(DPHI HEUeTHbIE?

3agaua 3.

Heckonbko CTpok B KauecTBE CUMBOJIA CBOET0 TOCYapCTBa PELIMIIN UCTIONb30BaTh (iar B BUJE
YeThIpeX MO IBeTy: Oemnblil, CHHMI, KpacHbId, 3eneHblii. CKOJBKO BCEro CTpaH MOTYT
MCII0JIb30BaTh TAKYI0 CUMBOJIMKY?

3amaua 4.
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N3 mudp 1,2,3,5 cocTaBunm Bce BO3MOXKHBIE YeThIpeX3HauHble yncia (6e3 moBTopeHuil uudp).
CKOJIBKO Cpesii HUX TaKuX unces, koTopeie Oomnbine 2000, Ho menbire 50007

3anaya 5.

CKOJIBKO CYHIECTBYET CIIOCOOOB 3aHATH 1-oe€, 2-0e, 3-¢ MecTa Ha yeMnuoHare 1o (yroomny, B
KOTOpOM y4dacTBYIOT 10 xkomann?

3agaua 6.

CKOJBKUMH  crioco0aMu  MOXKHO JICJIETUPOBATh TPOMX CTYACHTOB Ha MEXKIyHApPOAHYIO
KOH(epeHIHIo U3 9 YIeHOB HAy4HOT o ol1iecTBa?

IpakTnyeckass padora Ne28 «PelieHre NPaKTUYECKUX 3aJlad C MCIOJIb30BAaHUEM IPABUI
MEPECTAaHOBKU U Pa3MEILICHUS] KOMOMHATOPUKI

3amava 1. Y mamel 2 si6510ka 1 3 rpymun. Kaxapiii 1eHb B TeYCHHUE S5 THEH MOAPsIT OHA BBIIACT 110
onHoMy GpykTy. CKOJIBKUMHU CLIOCOOAMHU 3TO MOKET OBITh ClIeJIaHo?

3amaua 2. [Ipennpustue MOXET MPEIOCTAaBUTh padOTY MO OJTHOM CHEIUaTbHOCTH 4 KEHITUHAMU,
no Jpyrol - 6 MyXuWHaMm, N0 TpeThed - 3 paboTHHMKAM He3aBHUCHUMO OT mosia. CKOJIBKUMU
croco0aMy MOYKHO 3aITOJTHUTh BAKAHTHBIC MECTa, €CIIM UMEIOTCS 14 peTeHACHTOB: 6 KCHIIUH 1
8 My>KUuH?

33.,[[21‘121 3.B MMaCCaAXXUPCKOM I10€3JC 9 BaroHoB. CKOJIBKHMH CIIOCOOaMHU MOKHO pacCauTh B
noe3ac 4 YCJIOBCKA, ITPH YCIIOBUH, YTO BCC OHH AOJIKHBI €XaTb B pa3JIMYHbIX Baronax?

3anaua 4. B rpynne 9 yenoBek. CKOIbKO MOXHO 00pa30oBaTh Pa3HbIX MOATPYII IPU YCIOBUH,
YTO B MOATPYIITY BXOJUT HE MEHEE 2 YeIoBeK?

3amava 5. I'pynny u3 20 cTyIeHTOB HYKHO pa3AenuTh Ha 3 Opurasl, mpuyeM B MEPBYIO OpUraay
JIOJDKHBI BXOJIUTH 3 4eloBeKa, BO BTOPYIO — 5 U B TpeTbio — 12. CKOJBKUMHU crIOcO0aMu 3TO
MO>KHO CJIENAaTh.

3amaga 6. Jlng ywactus B KoMmaHjae TpeHep orTOupaeT 5 manpuukoB u3 10. Ckonbkumu
croco0aMM OH MOXET C(OPMHUPOBATH KOMAaHJY, €CIH 2 OIpelesIeHHBbIX MajbuuKa JOJKHBI
BOWTH B KOMaH]y?

IIpakTnyeckas pabGora Ne29 «PemeHne mnpakTU4eCKMX 3anad C IPUMEHEHUEM IIPABHII
pa3MeLIeHNs U COUYEeTaHUS»

3agaua 1.

B kmacce 25 yuenHukoB. CKONBKMMHU criocoO0aMu MOXHO M3 HHMX BbIOpaTh 4 yuammxcs Ais
JexypcTBa’?

3amaua 2.

CKOJIBKO BapHaHTOB TPEX3HAYHOIO IIU(PPOBOI0 KOJIa CYIIECTBYET?

3amaua 3.

B konTekcte 2 OykBbl Oenoro 1Bera, 2 OyKBbI CHHEro nBera M 1 OyKBa KENTOro IIBETA.
CKOJBKUMH CTTOCOOaMH MOXHO BBIOpaTh 3 OYKBBI (TIOPSIOK BEIOOpA HE BayKeH)?

3agaua 4.

CxonpKUMHU c1I0cO0aMU MOKHO COCTaBUTh OyKET M3 7 I[BETOB, €CIIM B BallleM paclopsiKeHuu 15
IIBETOB?

3amgauga 5.

CKOJBKMMH c1I0OCO0AaMH MOKHO COCTaBUTH CITUCOK U3 6 HpuiabMoB?

3amaya 6.

Ha kHMXHOH MOJIKE BBICTABIIEHBI 8 KHUT Pa3IMYHbIX aBTOPOB. CKOJIBKO CIIOCOOOB MMEETCS st
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PacCTaHOBKHU 3THUX KHHUI B Pa3JIMYHOM HOpH,Z[Ke?

IIpakTnyeckas padora Ne3( «Pemenue 3aqau KOMOMHATOPUKY, IpUMeHssi 6MHOM HpbloToHa 1
TpeyroiapHuk Ilackans»

53 437 %
1. CKOJIBKO YJIEHOB Pa3I0KEHUA ouHoma {"\.- 3 h ’J SIBJIITFOTCS LIECJIBIMU quciIiaMu?
BhLIYHCIHT CYMMY Cy +2C. +2°C; +2'C +2°CL +2°C;.

Haiitn anre6Gpanueckyto cymMmy Ko3((UIHEHTOB MHOTOWIEHAa OTHOCHUTEIBHO X,

v 17
noJtyyaemoro B pasioxkenuu ounoma (3X-4)"

IIpakTnyeckas padora Ne31. «PemieHue 3a1a4 ¢ NPUMEHEHUEM CBOWCTB BEPOSTHOCTEM»
3ananue 1

B ypue Haxommtcs 15 Genbix, 5 kpacHbix u 10 u€pubix mapoB. Hayrag w3Bimekaercs 1 map,
HAUTH BEPOSATHOCTh TOTO, YTO OH OyAeT: a) OebiM, 0) KpaCHBIM, B) YEPHBIM.

3aganue 2

B wmarasun nmoctymuno 30 XOJOAMIBHHUKOB, ISITh M3 KOTOPBIX WMEIOT 3aBOJCKON IE(EeKT.
CrnyuaitHpiM 00pa3oM BBIOUPAIOT OAMH XOJOIMWIbHUK. KakoBa BEpOSTHOCTH TOTO, UTO OH OYyJeT
0e3 nedekra?

3ananue 3

Habupast Homep Tenedona, aboHEeHT 3a0bUT BE MOCIeNHUE MUQPBI, HO MOMHUT, YTO OJHA U3
HUX — HOJIb, a Jpyras — He4y€THas. HaliTu BEpOSATHOCTH TOrO, YTO OH HAOEpET MpaBUIILHBIN
HOMEp.

3aganue 4

AOOHEHT 3a0bl1 NHH-KOA K CBOEH CHUM-KapTe, OJHAKO IIOMHUT, YTO OH COJAEPXKHUT TpU
«IATEPKU», a oAHA U3 UPP — TO JIU «ceMEpPKa», TO U «BOChbMEpPKa». KakoBa BepOSITHOCTh
YCHEIIHOW aBTOPU3AIMH C MIEPBON MOMBITKU?

3agaHue 5

Haiitu BeposTHOCTH TOTO, YTO NpHU OpOCAHMM JBYX WUIPAJBHBIX KOCTEH B CyMME BBINAJET: a)
ISTh OYKOB; 0) He Oojiee YeThIPEX OYKOB; B) OT 3 710 9 OYKOB BKIIFOUUTENBHO.

3amganue 6

B mudt 20-3TakHOrO0 snomMa Ha MepBOM dTaxe 3amuiM 3 uenoBeka. M moexamu. Haiitu
BEPOATHOCTb TOTO, YTO: @) OHU BBIMJYT Ha Pa3HbIX 3Taxkax 0) IBOE BHIIAYT Ha OJHOM 3TaXeE; B)
BCE BBIMJIYT Ha OJTHOM JTaXe.

3aganue 7

KakoBa BepoSTHOCTb TOTO, YTO B UETBIPEX CIIAHHBIX KapTax OyJaeT OAMH Ty3 U OUH KOPOJIb?
3aganue 8

B smuke Haxoautcs 15 xadecTBeHHBIX U 5 OpakoBaHHBIX Aeraneil. Haymauy usBnekarotcs 2
netanu. HalltTu BeposTHOCTH TOro, uro: a) ob0e geranu OyayT KadeCTBEHHBIMU;
0) oHa neTanb OyJIeT KaueCTBEHHOM, a 0/1Ha — OpakoBaHHOM; B) 00e JieTanu OpakoBaHHHBI.
3aganue 9

Urpoxky B nokep cnaércs 5 kapt. HailT BEpOATHOCTb TOrO, YTO OH IOJIYYHUT: a) Napy JECATOK U
napy BajeTos; 0) ¢uen (5 kapT oaHON MacTH); B) Kape (4 kapThl oqHOro HoMHuHana). Kakyro u3
NEePEUHCICHHBIX KOMOMHALIMI BEpOSITHEE BCETO MOTYUUTh?

IIpakTnyeckas padora Ne32 «Mepsl pa3dpoca ciydailHON BeTUYUHBDY
3ananue 1 Haiitu Moy, Menuany u cpe/iHee 3HaueHHe BHIOOPKU:
1. 13, 10, 15, 18, 21, 22, 10, 16, 10

2. 7,8,2,5,6,9,5,6,2,1,3,8
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3.

3amanne 2. Haiitm cpegHee apudMeTHYECKOE W MaTeMaTHYeCKOe OXHUIAaHUE 3HAYeHUN
CIIy4aiiHOM BEJTUYUHBI X:

11 10 15 14 16 12 20

M 2 5 6 1 3 2 1

3ananue 3. HaiiTu pa3max QUCIIEpCUIO U CpeHEee KBaIpaTUYHOE OTKIOHEHUE:!
a)2,5,8,4,12,6,2,8,1

6)-10,-5,0,2,5,7,8,9, 11, 15

3aganue 4. HaliTi qucniepcHio u cpeHee KBaJIpaTUuHOE OTKIOHCHHE:

X 0 2 5 6 8 10

M 7 8 4 2 1 3

IIpakTnyeckass padora Ne33. «PemieHne mpakTHYeCKHX 3a1ad4 Ha OOpabOTKY YHCIOBBIX
JTAHHBIX)

3aoanue 1

Haiinem MareMaTudeckoe OXKHUIAaHUE CIy4yallHOW BENUYMHBI X — YHUCIIA CTaHAApPTHBIX JeTajnen

cpenu Tpex, oToOpaHHBIX U3 maptuu B 10 getaneid, cpenu KOTOpbiX 2 OpakoBaHHBIX. COCTaBUM

psa pacnpeaeneHus st X. M3 ycioBus 3aadu cieayeT, 4To X MOXKET NPUHUMATh 3HaYeHus 1,

2, 3.

3aoanue 2

3a/aH 3aK0H pacupeieieHUs] JUCKPETHOM CIIy4aitHOM BEJIMYUHBI X:
X 40 42 41 44
p 0,1 0,3 0,2 0,4

Haiinure: 1) marematuueckoe oxugaHue; 2) TUCEPCHIO; 3) cpeaHee KBaIpaTUIECKOe
OTKJIOHEHHUE.

3aoanue 3

Haiitu: a) MaTemaTuueckoe oxxujianue, 0) IUCIEpPCHIo, B) CpeiHee KBAApaTHUECKOe
OTKJIOHEHHE TUCKPETHON CIIy4alHOM BEIMYHMHBI X 110 M3BECTHOMY 3aKOHY €€ pacIlpeeiIeH s,
3aJJaHHOMY TaOJIMYHO:

2 ) 2 .1

3aoanue 4
HemnpepriBHas ciiydaitHast BenmuunHa X 3aJjaHa HHTErpadbHON (QYHKIIUEH pacipeieseHus:
Ompux <0,
F(x) =<{x3mpu0 <x <1,
lopux > 1.

Haiitu: 1) nuddepenumansuyto pynkuuio pacnpeaenenus f(x); 2) mareMaTuueckoe
oxuganue M(x); 3) mucnepcuto D(x).

3aoanue 5

Pabounii o0ciyxuBaeT Tpu cTanka. Mi3BecTHO, 4TO BEpOSTHOCTH Oecriepe0oiHo paboThl Ha
NPOTSDKEHUH OJTHOTO Yaca TOoCIIe HallaIKK paBHa JJis TiepBoro cranka 0,9, st BToporo cTaHKa —
0,8 u ans Tperbero cranka — 0,7. HaliTi BEpoSTHOCTB TOTO, YTO 32 3TOT Yac JIMIIb OJIUH CTAHOK
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OTKaXXeT B paboTe 1 nmoTpedyeT BMEIaTeIbCTBa paboyero.

3aoanue 6

BeposiTHocTh OMaianus B 1e1b MPU OT/ACIILHOM BhIcTpesie paBHa 0,6. HaliTu BeposiTHOCTD
TOTO, 4TO YKCJIO onaaanuii mpu 600 BeICTpenax OyaeT 3akiatoueHo B mpeaenax ot 330 go 375.

3aoanue 7

Haiitu: a) MaTeMaTnueckoe oku1aHue, 0) TUCIIEPCHI0, B) CPEIHEE KBAIPATHIECKOE
OTKJIOHEHME JTUCKPETHON CIIy4YalHOM BEIMYMHBI X 110 U3BECTHOMY 3aKOHY €€ paclpeeiICH s,
3aJIaHHOMY TaOJIMYHO:

IIpakTuyeckasi padora Ne34 «ApudmeTndeckas U reOMETpUUIECKasi TIPOTPECCHSI

3ananue 1. Jlana apudmernueckas nporpeccus an : al = 10, d = 4. Haiitu a2, a4

3amanue 2. Haiftu cymmbl Sn 115 apudmMerndeckux mporpeccuit an, al =2, d=1,n=10

3amanue 3. Mexay unciamu 7 1 35 BCTaBbTE IIECTh TAKUX YUCEN, YTOOBI OHM BMECTE C
JAHHBIMU YHCIIaMU 00pa30Baliu apu(PMETUYECKYIO POTPECCHIO.

3amanue 4. HaifTu niepBbIii WieH U Pa3HOCTh apu(PMETHIECKON MPOTPECCUH, ECITH:

a,+a, =42 a,+a; =24

{am—aa =21 ) {az-as =60

3ananue 5. Jlana apudmernueckas nporpeccusi: —10; —5; 0; 5...; ©3BeCTHA cCyMMa IEPBBIX N
yieHoB Sn = 585. Haiitu n.

3ananue 6. Jlana reomerpuueckas mporpeccus bn : bl =2, q = 2. Haiitu b4, b6, b8

3ananue 7. Jlana reomeTpuyecKasi Iporpeccus ¢ MojoKUTeNbHBIMU WieHaMu bn . Haiitu bS5,

b,-b,=6

Jp— b,+b, =16

3ananue 8. HaiiTu nepBble NATh YWIEHOB FeOMETPUUECKOi mporpeccuu bn : bl =4, q = 2.

IIpakTnuyeckas padora Ne3S. «Cymma 6ecKOHEUHO yObIBaroIIEi reOMeTpuIecKoi
MIPOTPECCUI

3aoanue 1

[IpencraBuTh B Buje 0OBIKHOBEHHOU Ipoou uncio 0,(6).

3aoanue 2

Jana nocnegoBarensHocth C, = 5(—2)" . JlokakuTe, 4TO 3Ta MOCIEA0BATEILHOCTh
ABJISIETCS] TEOMETPUUECKOM MPOrpeCcCruen.

3aoanue 3

Jlana reomerpudeckas nporpeccust b, = 2(—3)" 1. Haiiaure maThIi YIeH TPOrPECCHH.

3aoanue 4

Haiigute cymmy nepBbIX BOCBMHU YJIEHOB MPOTPECCHH.

3aoanue 5

Haiigute cymmy 6eckoHeuHOI reoMeTpuueckoil mporpeccuu 8;2;0,5;...

3aoanue 6

Jlana reomerpuueckas mporpeccusi Cy, € MOJ0KUTENBHBIMUI YICHAMH, B KOTOPO
C4=24;C¢=96 . a) Haitnute C;. 6) Onpenenure KOIMIECTBO WICHOB MPOTPECCUN, HAUMHAS C
MEepBOro, CyMMa KOTOPBIX paBHA 45.

3aoanue 6

Cymma 6eckoHeuHO yObIBaroleil reomeTpuieckoii mporpeccun pasHa 150. Haiitu by, ecau
q=1/3
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3aoanue 7

CyMMa 4jieHOB 0€CKOHEUHOH TeOMEeTPUIECKOM porpeccun b, B Tpu pasa Oosblie ee
nepBoro wieHa. Haiiqute orHomenue by/by.

IpakTnyeckas padora Ne36 «cnosib3oBaHuE MPOTPECCUM J1JIsI PEIICHUS PEabHbIX 3a/1a4
MIPHUKIIATHOTO XapaKTepay

3agaga o genennH xaeda. Cto Mep xX7120a pasgenHTE MeEIV NAETEI TOJEMH TaK, YTOOR BTOpPOH
MOV HA CTOMBKO e DOTBINE TIEPROTO, HA CHOIBKO TPETHH MOMVEHI OOMBIIE ETOPOTO, S9eTREPTRIH
OOIBIIE TPETRETO H NATEIH OONBINE IeTEepTOro. KpoMe Toro, JEOS NepERX JOTHHEI IOTYEHTE B | pas
MEHBIIE TPEX 0cTansHeX. CKOMBHO HYEHO JaTh KakmoMy !
Pemenne:
Ouepnano, wommYecTEa Xieba, DOMVESHHEIE VHACTHHEAME pa3gelsa, COCTABIMOT EBOIPACTAOINYIO
apudMeTHIECKVI0 TporpeccHio. [IyeTs IepERld e 4ieH X, pazHoCcTs V. Torda
IOTH IEPEOTO X, JO0IE ETOPOTO X + ¥, DOMTA TPETREro X + 2y, I01d 9eTEepToro X + 3y, J07T4 MATOro X +
4.
Ha ocHoEaHMH yeIoBHH 241890 COCTARTASM CASIVIOMINE IBA VPAEHEHHA:

{ X4 (x4 +2) + (2 +3y) + (x +49) =100,

Tl (24 9)] = (4 29) + (£ +39)+ (x + 4y).

IMocae }-'I'IPOIE['EHI»]]TI CHCTEMA IIPHHHEMACT EHI

{x + 2y = 20, N
11x = 2y. Pemmue 3Ty cHCTeMy, HOTVIaeM X= 3,V =6 . JHAUHT, X1e0 JOTEEH OHITE pasicleH Ha
z 5 11
g 2D gt
CIENyIOIOHE TacTH 3, 6, 20, 7 6, 383.

Ve B [Ipepney Erunte 3Ha1H HE TOARKO

'\\M apHGMeTHIE CKYIO, HO H

= i FeOMETPHYSCKVID IPOrPEcCHEC. Dot

e 5

- 4 - ettt L )

":a“_.\:%-»:‘ _ Pyt HamopHEMep, 3ajada ©3 OanHpyca
y _c’ ‘I-,_" - -

Paiigaa: «V cemm IHII M0 CceMH KOMEK;
KaEOad KOIIKA ChEOJACT IIO CEMH }.th]]IEfI_. FAEOad MBI CBREOAET IO CEMH HKOIOCEEE, HE EaEOO0TO
KOIOCA MOMEET BRIPACTH IO CEME MCEPD AIMEHA. Kax pemmyn 9Hcaa 3T0T0 PAga H HX C}-’:-.ﬂ-.fa’?»

Pewenwne:vicnai, 49, 343, 2401, 16807, 117649 npedcTaBnAwT reoMeTpyyeckyld Nporpeccuio,
nepebll Yned by= 7 W 3HaMeHaTeNs Nporpecclid g=7. Torga, Wcnonb3ys GopMyny n-ro 4neda

nporpeccunby= t}1q”'1, HaxoduMm bg= 7 -751= 7 -75= 78= 117649.M0 dopMyne cyMMel N - NepBbIx

UneHoB reoMeTprYeckomn nporpeccnn:Sy=(b1(g™-1)W(g-1), HaxXoAKMSg =
E_. y =

T(75-1) _ T((117649 1}= 137256
71 &
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2. TlporpeccHs B MaTeMaTHKE
Jagaga Neo 1. Yncaa rIpagycoB, COOSpOKAINHXCA B IOCISIOEATSIEHEIX EBHYTIPEHHHX VIIax
HEKOTOPOTO MHOTOVTONBHHEA, COCTABIAIOT NIPOTPECCHIO, pPasHOCTE koropod 10; HamMeHem=E yrom

3Toro MEOroyroasHuka 1007, CroJeKe B MEOTOVTOIEHHES CTOPOH.

Pemenne.  5,=(2a;+d(n-1))n:2= :{EIDID—IID{H-1})-11:2:5n:—95n. Cyama

o -
F
- y BHYTPCHHHX YVIIOB MHOTOVIOIBHHEA HaAXOIHTCA IO Q)Opll'_‘.'.'IE_. HIBSCTHOH H3

-

reoMeTpus: (n-2)- 180.

5n2+95n= 180n-360:

T — 5n2-85n+360=0:

n2-17n+72=0:
n=8. n=9
C}-DIECTB}'EI IBd lIHDl'CI}TO:[LHH]{ﬂ.. j‘.:[OE.'IETBOpHI-OmHX }'C.'IDBHIO 3A0d9H: BOCL}IH}TD.'ILHHK H

JEEATHVIOJIBHHE

I[IporpeccHH B DHOJIOTHH
3anaga Nel. baxtepns, nonae B #HEOH opragmsM, E KoHIY 20-H MHHYTH OeTHTCA Ha JB€ DAKTEPHH,

Ka:#0ad H? HHX K KOHIY caegyomux 20 MHHVT JeIHTCA ONATE Ha J8e H T.0. HafiguTe uncao
OaxTepHi, 0OpasVIOMIMXCA H2 0JHOH DaKTepHH K KOHITY CYVTOK.

Pemenune. B cytrax 1440 muEyT, xa#aeie IBaanaTe MHEYT DOABISSTCH HOBOS IIOKOICHHE - 33 CYVTKH
72 nmoxonennd. [To dopryae cyMMEI n IEPEEIX TISHOE FeOMeTPHYECKOH IPOTPECcCHH, ¥ KoTopol by=1,

g=2. n=72, HaxogHM, 9TO S?2=2'_2—1= 4722366482 869 645 213 696 - 1=4 722 366 482 869 645
213 695(0axT).

IpakTuyeckas pa6ora Ne37. «[IpuMeHenne TaOIUIBI PON3BOIHBIX AJIEMEHTAPHBIX

byHKIHI

3a0anue BpraucIUTh TPOU3BOAHYIO (PYHKINU:
x” 4+ 5x° +24x% -7

7x4—3{/;

(5x2% — 3x)*
(7x + 4)% - (8 — 6x)°
12x* —5x7 + 8 — 3x

2

— 4x8

12x3 — VYx%

4
12x3 + 5
3
X
(4x3 — 12)°

(12 — 7x)3 - (x3 — 2x)*

IIpakTnueckas padora Ne38 «CBs3b NPOU3BOJHON U MPOMEXKYTKOB BO3pAaCTaHUS U

yObIBaHUS (QYHKITUNY

3ananue 1. Ha pucynke nzo0OpaxeH rpaduk pyHkuuu ¥ = /(#) | onpeaeneHHON Ha HHTepBaje
(—0,5;4,3).Onpenenure KOJIUYECTBO HENBIX TOUEK (Y KOTOPBIX KOOpAUHATA — IIEJI0E
YHUCII0), B KOTOPHIX MPOU3BOIHAS (DYHKITUHU TTOJIOKHUTENIbHA, OTpUIIaTeNIbHA. (PUCYHOK 1)
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/-\ N .
/\/

0 2 4 5 X 1 X ,/

Puc.1 Puc.2. Puc.3

—

3ananue 2. Ha pucynke u3o0paxkeH rpaduk GpyHkuuu v = /(z), onpeenenHoi Ha uatepsaine (— 0
,5;4,1). Onpenenure KOJIHMYECTBO IETBIX TOUYEK, B KOTOPBIX MMPOU3BOIHAS (PYHKIIUU
OTpHIIATENIbHA.

3amanue 3. Ha pucynke nzoopaxen rpaduk v = f'(z)— mpon3BoaHON GyHKIUHU ¥ = f(7),
onpenaeneHHoi Ha uaTepBaie (— 0, 6 ;4 , 8 ) . Haliqute mpoMeKyTKH BO3pacTaHUs (PyHKIIHH
v=f) B oTBeTe yKaKUTE MPOU3BEACHHUE IIEIIBIX TOUEK, BXOJSAIINX B 3TH MPOMEKYTKH.

IpakTnyeckas padora Ne39. «IIpoBeneHue ¢ mOMOIILIO MPOU3BOIHON UCCICTIOBAHUS

byHKIUN
3aoanue 1

C moMoIIBI0 POU3BOTHON HAWIUTE IPOMEKYTKH BO3pacTaHus U yObIBaHUs pyHKImH: f(X)
=2x> - 3x” - 36x + 40,

3aoanue 2

Uccnenyiite pyHkuuio u nocrpoiite e€ rpaduk: f(x) = -0,5%% + 2x + 6.

3aoanue 3

Haiigute nanGonbiiee u HanMeHbliee 3HaueHus GyHkuu f(x) = x*—8x*+5mHa
npoMexyrtke [-3;2].

3aoanue 4

C moMo1mIpI0 MPOU3BOJHON HAWUTE IPOMEXKYTKH BO3pacTaHus U yobBanus GyHkmn: f(X)
=x'—8x* +3.

3aoanue 5

Vccnenyiite pyHKIHIO 1 TOCTpoiiTe eé rpaduk: f(x) =-x” - 2X + 8.

3aoanue 6

Haiinute Hanbonbiiee n HauMeHbIee 3HaueHus pyHKIMH f(X) = 2x + 3x* — 36x Ha OTpe3Ke
[-2;1].

3aoanue 7

C nmomouib0 NpOU3BOJHON HalAUTE TPOMEXKYTKH BO3pacTaHusl U yObIBaHUsS pyHKIMH: f(X)
=2x> — 15x” + 36x.

3aoanue 8

Vccnenyiite GyHKImIO 1 ocTpoiite eé rpaduk: f(x) = -x* + 3x + 4.

3aoanue 9

Haiigute nanbonbiiee u HauMeHblnee 3HadeHust pyHkuuu f(x) = x*—2x>+3 Ha
npomexytke [-4;3].

IIpakTnueckas padora Ne4( «Hanbonbliee 1 HauMeHblIee 3HaU€HUE (QYHKIHI
3aoanue 1

Jlnst pyHKUMH, rpaduKi KOTOPhIX H300pa)KeHbl Ha pUCYHKE, a-T HaluTe:
TOYKH MaKCUMyMa U MUHMUMYMa (YHKIUH; 2) SKCTPEMYMbI () yHKIUH.
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yA yA
5 51>
3 3 '/_,v‘( )
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r & ! » ! L’ !
=3[\ -3 B
a) 6)
ylr yA
5 @
I3 Wi
2 - |
LT AT T3 £ 6 \A/-20| [2)4/) 6 |x
-9 N -2

B) r)
3aoanue 2
Haueptute scku3 rpaduka QyHKIIN

Dx,. =3x,.=4%f(-3)=5fA=-5;2) x,. =-5,x,.. =2, f(-5)=1f(2)=6;
3) f —wemnas, x,, =-3,x,. =0, f(-3)=4, f(0)=0;

4) f —mnewemnas , x,, =2,x.. =5, f(2)=3, f(5)=—4.

3aoanue 3

Haiinute Toukn MakcuMymMa 1 MUHIMyMa ()YHKIIMH €€ MAaKCUMYMbl 1 MUHUMYMBI

I)y=—x>+6x-8;2) yzi;3) yzi—l;
x—2 x+1
4) y=—(x+3),5) y=3sinx—1;6) y=1+2gx.
3aoanue 4
Haiigure Touku skcTpeMmyMa QyHKIUU U SKCTPEMYMBbI (PYHKIIMH

1)y:ﬁ+1;2) y=4|x|—x2;3) y:co{x+%j;4) yzl—sin(x—gj.

3aoanue 5
JlokaxuTe CleyIoNInue yTBePKIACHUS:
eciau f —ueTHast QyHKUUSA, x, - TOUKA MAKCUMYMa, TO — x,, SIBISIETCS TOUKOM MaKCUMyMa;

2) ecnu f — HeueTHas PyHKIMS HA IPOMEXKYTKE, x, - TOUKAa MUHUMYMa, TO — x,, SBJIAETCA
TOYKOH MaKkCUMyMa.

IIpakTnuyeckas padora Ned4l «Bropas npousBogHast QyHKIHID
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1836, Hafite ycropeHHs Tena, JEEEVIOSTOCT 00 2akoHV s (H=2F =3 +4f (s —oy1e B
MEeTpax, ! — EpPeMA E MHHVTAX), B MOMEHT Epesenn:  a)f=40cex; 0)f=1=

1837, Hafite ycropeHHe Tela, JRICEVINET0OC 10 3aK0HY § = VI (§ — IIVIE B MeTpax, f —
EpeMT E MHHYTAX), B IPOHIEQIBHEN MOMEHT EPEMEHH £

g gansere GvHEITHE HAHTH DPOHIBOIHEIE BeeX mopankoe (1838—1843):
1838, y=(x+2). 1840 p=x* —x— 1. 1842y = cos x.

1839, y=(2x—1)°. 184l p=x+4x —Tx® 1843 p=(1+x)1%0

1844, Nokazate, 9To 478 GVHEIIHH ¥ = @ sin X — b c0s X CIPaESITHEO COOTHOIISHHE yI‘" =y

1845. Cromeko pas Hy#Ho npogubdepermHporats dyaxmaro y = (x* + 1)10°

PEesVIIETATE NOTYIHICE MEOTOLIeH S0-H cTenenn’

. 9T00LL B

1846* Ha#fith nporzeogayio 100-ro nopagka oT GvHEITHE y = sin X cos .
OTBETEL

18368. a) 18 mjmun?;, 6) 730 mimun®. 1837. — "";;,Fr:
1838, y =3 (x+ 2)% " ﬁ{x—|~2} y’”—ﬁ y "".—...==ﬂ 1839, y' =
=62~ )% y"=24 (2x—1); y" =48, ' }r =0, 1842, y'=—sinx

y'= —cosx yl = gin rﬁ' W= cosxu Janee pee nrmm;memﬂ 1845. 150 pas.
1848, — sin x — — cos x + — sin3dx.

2 4 4
IIpakTuyeckasi padora Ne42 «Brinykinocts rpadguka QyHKIIUH, TOUKH TIEpEeruday
3ananue 1. Haiftu Touku nepern6a 1 MHTEPBAJIbI BHITYKIOCTH U BMSITHHBI TPaUKOB

4 3 2 —1-3f(x—aY
D YHKIIHA. y=25 -2t 43652100, y=x —4x —18x"+2x-1. J 1-3j(=-4)".
3anganue 2. HaliTi TOYKM nepern6a M MHTEPBAJIbl BHITYKIOCTH H BMSTHHBI TPa(h)UKOB
yHkumi. ¥ = s -ax 18t v 21 -1,
321,[[3.HI/IG 3. Haiitu Toukn HeperI/I6a 1 UHTCPBAJIbl BBIITYKIIOCTU U BMATUHDBI Fpa(bI/IKOB

ekt ” =1~ (x=4)"

IIpakTnueckas padora Ne43 «lIpumeHeHne NpOU3BOJHON K TOCTPOCHUIO IPaPUKOB
byHKIHI

3aoanue 1

C noMo1bI0 MPOU3BOJHON HAWIUTE IPOMEKYTKH BO3pacTaHus U yObIBaHUs pyHKIMH: f(X)
=2x’ - 3x” - 36x + 40.

3aoanue 2

Uccnenyiite pynkiuio u moctpoute e€ rpadux: f(x) = -0,5%% + 2x + 6.

3aoanue 3

Haiiznre Hanbomblee i HaUMeHbIee 3HadeHns Gpynkunn f(x) = x* — 8x* + 5 Ha
npoMexyTke [-3;2].

3aoanue 4

C noMo1bI0 MPOU3BOJHON HAWIUTE IPOMEXKYTKU BO3pacTaHus U yObIBaHUS QyHKIMH: f(X)
=x" - 8x* + 3.

3aoanue 5

Hccnenyiite GpyHKIHIO U ocTpoiite eé rpaduk: f(x) =-x* - 2x + 8.
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3aoanue 6

Haiiure HanGoubIee ¥ HanMeHblee 3HadeHns GpyHkiun f(x) = 2x° + 3x* — 36X Ha OTpe3Ke
[-2;1].

3aoanue 7

C moMomIpI0 MPOU3BOJHON HAWIUTE IPOMEXKYTKH BO3pacTaHus U yOobIiBaHus pyHKImu: f(X)
=2x" — 15x” + 36x.

3aoanue 8

Uccnenyiite GpyHKIHIO 1 ocTpoiite eé rpaduk: f(x) = -x* + 3x + 4.

3aoanue 9

Haiinure nanbospiiee 1 HauMeHbIee 3HaueHus Gyuakmuu f(x) = x*—2x*+3 nHa
npomMexytke [-4;3].

IIpakTnyeckas padora Ned44 «Vcnonap30BaHUE T€OMETPUYECKOTO M (PU3HMUECKOTO CMBICIIA
MIPOM3BOTHOMN IS PEILICHUs 3a]1a9»
CBA3b NPON3BOAHON C PU3NYECKMMW BEIMHMHAMMN.

CBA3b NPOM3BOAHOMN ¢ OnucaHwve BeNU4YMH Puznveckan popmyna
GHUINUECKMMIA BEAUYMHAMMN
U — CKOpOCTEL 5
v==S{t) § — nepememenne v t
a — yCKOpeHue v
a=v'(t) ¥ — CKOpOCTE S
I — cuna Toka I— q
I=q(t) q — 3JeKTpU4ecKHit 2apaAf Tt
p — nuHellHaA NJIOTHOCTE _m
p=mil) m — Macca Tesa P=T
| — gpnuna Tena
p — ofbeMHadA NIOTHOCTE m
p=m'(V) m — Macca Tesa P= ;

V — obreMm

Nel. Hatitu KHHCTUYCCKYO SHECPI'Uro TCJid, KOTOPOC ABUKCTCA HpHMOHHHeﬁHO o

3aKOHY S=l-t+1° ( S u3MepseTcs B MeTpax, a | — B cekyHaax), gepes 10 c. mocie Havasia
JBIDKEeHUs. Macca Tena cOCTaBIseT S Kr.
Ne2. B TOHKOM HEOJTHOPOJAHOM CTEpKHE JUIMHOM 25 cM., Macca KOTOPOro (B I)

pacnipenenena o saxony M =21"+31 rne I — ynyma crepskns, orcunThBaromasics ot ero
Hayaja, HalTH JIMHEHNHYIO INIOTHOCTh B TOYKE:

1) OTCTOSILIEH OT Hauajia CTEPKHS Ha 3 CM.;

2) B KOHIIE CTEPKHSI.

Ne3. KonnuecTBo 3nekTpudecTBa, MPOTEKaroIlee Yepe3 IPOBOJAHUK, HAUNHAS C

=3t +1

momenTa L =0¢ 3q it 4 2. Hai
, 3a71aeTcst HOpMyIIOit . Haiigure criry Toka B MOMEHT

BpemeHu £ =3¢,

Ne4. B xakoil MOMEHT BPEMEHH CKOPOCTh TOUKH, KOTOPask ABMUKETCS MPSIMOJIMHENHO 10

| =45 2 —_ —12 9
3aKOHy | t)=351"+3t 1', ¥ _ TIepeMenienye B CAaHTUMETPax, | — BpeMs B CeKyH/1axX), OyaeT

paBHa 33 cm/c.?

IIpakTnuyeckas padora Ne45 «[loaroToBka K KOHTPOJILHON paboTe

34



HaiiTu usTepBasbl BO3pACTAHUA U YORIBAaHHA QYHKIHUHA
y = 6x — 2x°.

HafiTu TouKH sKcTpeMyMa QYHKOHHE Y= —+

R
M |to

ITocTpouTs rpadBEK OYHKIHHA:
1) y=2x*-x*+1; 2) y=x*-3x.

PyHKNHA y = .:::+i HenpepsiBHA Ha oTtpeadke [1; 5]. Haitu eé
x

HauboJIibIllee B HAMMEHbINEee 3HAYEHHUA.

IlepuMeTp OCHOBAHHA NPAMOYTOJBHOrC NMapaiielenunena 8 M,
a BeicoTa 3 M. Kako# anuHE J0oa¥HBE! OBITE CTOPOHBI OCHOBS-
HHA, 4T00BI 00'béM mapaiienenunega ObLT HanOOABIIHM?

HaiiTu Hanboabinee W HauMeHbIIee 3HAYEHHA QYHKIHH:

1) f(x)=2sin x + sin 2x Ha orpeske [D; g n}:

2) f(x)=2 cos x + sin 2x =Ha orpeske [0; n].

N3 Bcex nmpAMOYroJibHBIX TPEYTroJbHHKOB, V KOTOPBEIX CYMMA Of-
HOTO KaTeTa M IHIOOTeHy3bl paBHa [, HAHTH TpeyroJbHHUK C HaH-
DosbLIIEeH MJIOIIAABIO.

Cymma KaTeTOB NpPAMOYTOJbHOrO TpeyrojbHHKa pasHa 40. Ka-
KYVIO JJIHHY JOJXKHBI HMETh KaTeThl, 4TOORI MJOHIAAL TPEYToJNb-
HHUKa Oblia HanbGoabmei?

Cymma aumaroHanei napanxemorpamma paBHa a. Haittu Ham-
MeHbIIIee 3HAYEeHHWEe CYMMLI KBAJpaToOB BCeX ero CTOPOH.

HaiiTu Touyku nepermba pyvHKmuM:
1) f(x)=6x%- x5 2) f(x)=3x"+4x3.

W3 Bcex NpAMOVIOJLHHKOB, BIHCAHHLIX B MOJVKPYr paauyca R
TAK, YTO OJHA CTOPOHA NPAMOYrOJbBHHKA JIEXKHT HAa JHAMETpE
noJaykKpyra, BelOpan TOT, V KOTOpOro Haudbosbinas njaomajb.
Haiitu 3Ty naomans.

IpakTuyeckasi padora Ne46. «Brruncnenue nepBooOpazHoi 1t PyHKITUN
3aoanue
Haiinure mepBooOpasHyto

f(x)=6x—9+3x5—i

Jx

f(x)=5cos@x—2)+5x
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(5-7x)°
f(x)=5e"" +4x>

foo=2
X

+5*

3

— 4
2x—5

f)=

f(x)=3""+8¢°

IIpakTuyeckas padora Ned7 «Pemienue 3a1a4 Ha CBsI3b IEPBOOOPA3HOI U €€
MIPOU3BOIHOIN»

3aoanue

Haiigute nepBooOpasnyio

f(x):6x—9+3x5—%

F(x) =5cos@x—2)+5x

3
J= 4sin>(5-2x)
2 4
T s
3
=y
f(x)=5¢"" +4x°
Fo=245
X
3
f)= 25_5 4

X

F(x)=3"" +8e5

IIpakTnyeckas padora Ned48. «IIpumMenenue uHTerpana st BBIYUCIECHUS TUIOLIAIEn»

3aoanue 1

Haiitu niomans purypsl, orpanndeHHoM rpadpukamu QyHKIMA y=2X,y=3X | npsmoit x=1.

3aoanue 2

Haiitu nomans Gurypsl, orpaHndeHHoM rpadukamu QyHKIHMHA y=sinx, y=cosX U
npsimbiMu X=0,x=1/2.

3aoanue 3

®durypa orpanndena rpapukamMu QyHKIMH y = 3 — /X 1 npsameivu x=1,y=0. [Tpsmas
y=4 nenut ¢urypy Ha aBe 4acTu. PaBHBI 11 UX momaau?

3aoanue 4

Haiitu momans Gurypsl, orpaHndeHHoM rpadukoM GyHKIMH y=x2+2X, KacaTelbHOU K
rpaduky B Touke ¢ abcuuccoit X0=1 u ocpto OY.
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IIpakTnyeckas padora Ned49 «[IpuMeHeHne nHTErpaia Ais BBIYUCICHUS (PU3MYECKIX

BEJTMUMH»

1. CKOpoCTb JBMIKEHHUS TeJa 3a[aHa YPaBHEHUEM © — t2 =t +3 Yajiru ypaBHEHUE JABUKECHUS,
eCIIM B HAYAIIBHBII MOMEHT BPEMEHH 0 3.

2. Haiitu ypaBHEHUE ABM)KEHUS TOUKH, €CJIM K MOMEHTY Havajia OTCYeTa OHa MpoIia
myTh 20~ 4 ™M a ero ckopocTh 3amana ypaBHeHueM ¥ = £ —6t +7.

3. CkopocTh IBHKEHUS Tella MPONopIoHaIbHa KBaJpaTy BpemeHu. Halitu ypaBHeHue
JBUKEHUSI TeJla, €CJIM U3BECTHO, UTO 32 3 ¢ OHO mponuio 18 m.

4. Teno nBUXETCS MPSAMOIUHEITHO CO CKOPOCTHIO v(t) = (3+3t%) M/c. Halitu myTb,
MPOMJEHHBIN TEJIOM 3a 5 ¢ OT Hayaja JABUKCHHUS.

5. CKOpOCTb IBUXEHUSA TeJIa U3MEHSIETCS M0 3aKOHY v(e) = (37 +e+1) M/c. Halitu myTb,
IPONJICHHBIN TEJIOM 3a 4 C OT Hayaua JBUKCHUS.

6. Haiitu nyTth npoiieHHbIi Tesiom 3a 10-10 cekyHay, 3Hasi, 4YTO YTO CKOPOCThb €ro
IPSMOJIMHENRHOTO JIBUKEHUS BbIpakaeTcst popmysioii ¥ = 244t =20

7. Haiitn myTh, NPORACHHBIM TOYKON OT Hayayla JBUKEHHUS 10 €€ OCTAHOBKH, €CIIN CKOPOCTh €€
TIPSIMOJIMHEHHOTO JBMKEHHS H3MEHSETCS 110 3aKOHY © (15t —5¢%) Mm/c.

8. Kakyro paboty coBepiaer cuiia B 8 H npu pacTspkeHnn npyXuHbl Ha 6 cm?

9. Cuna B 40 H pactsrusaet npyxuny Ha 0,04 M. Kakyto paboTy HaJ10 COBEpIINTh, YUTOOBI
pacTsaHyTh npyxuny Ha 0,02 m?

10. Berunciauthb cuily AaBlIeHUs BOABI HA BEPTUKAIBHYIO MPSMOYTOJIbHYIO IJIACTHHKY,
ocHoBanue koTopoii 30 M, a Beicota 10 M, mpudeM BepXHHIA KOHEI TNIACTUHKU COBIMAJIAET C
YPOBHEM BO/JIbI.

11. Beruucnuth cuity AaBieHUs BOABI HAa OJIHY U3 CTEHOK aKBapuyma, uMeromiero umnay 30 cm

u BbicoTy 20 cM.

IIpakTnyeckas padora NeS0 «lIpuMmeHeHne NPON3BOJHON U MHTErpajia K PELICHUIO

MPAKTUYCCKUX 3aaa4»

Beruucnure niomnaas KpUBOIMHEHHBIX (GUTYp

S = j‘f(x)a'x

b
S = [(f (x) = p(x))dx

d
'
'
b x

S = :rf'(X)dx' + j(p(x)dx

IIpakTnyeckas padora NeS1 «Metop pa3nokeHus: Ha MHOXKHUTEIN
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3aoanue 1
Pemuts ypaBHeHne Vx2 — 5x + 1 = Vx — 4

3aoanue 2

Pemuts ypasnenue x* — 5x3 + 8x2 —5x +1 =10
3aoanue 3

Pemuth ypaBuenue 9% — 4 * 3* +3 =0

3aoanue 4

Pemuth ypaBuenue sin2x = 0

IIpakTnyeckas padora NeS2 «Metos BBEA€HNsI HOBOM IEPEMEHHOMN AJIs1 PELLEHUS
ypaBHEHUI»

Pemure ypaBHEeHUsI, CUCTEMY YpaBHEHHI METOJIOM BBECHUS HOBOM MEPEMEHHOM.
5 3

3x—y x—3y B

15 z

3x—y x-— 3y B

-2

1

Hecnoxno 3amMeTuTh B 000MX YpaBHEHHUSX CUCTEMbI OJJMHAKOBBIC BhIpakeHUs. [loaTomy
MIEPBBIM JICCTBUEM BBOJUM HOBBIC IICPEMCHHBIC:

[Tonydena mpocteiias JUHEHHAs cUCTeMa, KOTOPYIO MOYKEM PEIINTh JIFOOBIM U3 paHee
PacCMOTPEHHBIX CIIOCOOOB. Pemmm ¢ moMoIpo MeToa MmocTaHOBKH. BbrIpasum a B mepBoM
YpaBHEHUH U TOJICTABUM BO BTOPOE:

5 1

b

a, =
3x—vy x — 3y

Boinonusem 3aMeEHY:

5 3
+ =-2
3x—y x—3y {a+3b=—2
15 2 3at+2b=1
Ix—y x—By_
{a+3b=_2<—>{3=_3b_2<—>{ a=-3b-—-2 (_}{ a=-—-3b-2 o
3a+2b=1 3a+2b=1 3(—3b—-2)+2b=1 —9bh—-6+2b=1

N RS RS GRS At

Tenepb H€O6XOI[I/IMO BCPHYTHCA K UCXOAHBIM IIEPECMCHHBIM!
5

=1

3x—y (_){3;{—};:5:,&0

1 L x—3y=-1=0
{3x—y=5 H{Bx—y=5(_}{3(3y—1]—y=5{_}{9}'—3—}':5 { 8y =8 o
x—3y=-1 x=3y—1 x=3y—1 x=3y—1 x=3y—1

9{ y=1 H{le
x=3-—-1 x=2

OtgerT: (2;1)
3ananue 2. PemmTh cucteMy METOJIOM BBEICHMSI HOBBIX IIEPEMEHHBIX:
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{cnsx +cos2y =—05
3cos2y —cosx = 2,5

Beoaum u M3y4aem HOBbIE NEepemMeHHble:

cosx =a € [—1;1];cos2y = b € [—1;1];

MNpouzeoouM 3ameHy:

{cnsx +cos2y = —0,5 o {a +b=-05
3cos2y —cosx = 2,5 3b—a =25

HOHYHEHH}{}O CHUCTEMY MOMHO peWaTbh pa3nM4YHbiMK cnoco6amu, Mbl npyuMeHmM MmeTon
anreﬁpamqecr{oro CNOMEHWA:

{a+b =—-0,5

1
O e R

MopocTaBum HaloeHHOE 3HavYeHue B nepeoec YypaBHEHWUE KM Hanaem a:

atb=-05<a+05=—-05ca=-1
HanpeHHble 3Ha4eHuns yooeneTeopaoT O3. Nepexoanm K MCXO4HBIM NEPEMEHHbIM:

{cosx=—1 { x=mw+2nrnnEZ { x=nw+2mrnnEZ
o

1 1 L= T e
c052y=§ 2y=iar‘ccos§+ 2rnk,k € Z 2}'=i§+ 2rnk,k€Z

x=mw+2rm,nEZ
— k(3
{y=ig+ﬁk,kez

Oveer: (w + 2nm; =+ k), (mw + 2m; —Z + mk), b€ Z

O6paTvm BHUMaHKWe, 4TO 34eCb N U k HMKaK He CBSA3aHbl MeXay COBO0M U NPU HAXOXAEHWW 3HAYEHUHA X 1
Y HY)XXHO CTaBWTb pa3Hble LeNo4YUCeHHbIE MepPEeMEHHbIe.
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{ lgx—lgyv=1
lg?x +lg*yv=75

OyeBngHa 3ameHa:

{lgx=a
lay=bh

He 3a6biBaem npo OA3: x>0y >0
Mpeobpazyem:

{lgx—lgy=1 H{a—b=1
Ig?x+1g*y=15 a’+b* =5

Pewnm nony4yeHHy CMCTEMY METOAOM NOACTAHOBKMW, BbIPa3vM B MEPBOM YPAaBHEHWM a U NOACTaBUM
BO BTOPOE YpaBHEHMeE:

[a—b=1 H[a=b+1 (_){ a=b+1 (_)[ a=b+1 o
a?+b2=5 la®+b2=5 (b+1)*+b2=5 W2+2b+1+b%=5
{a=b+1 [a=—1
{ a=b+1 (_){ a=b+1 - b=-2 o b=-2
2bP +2b—4=0 bB2+b—2=0 {a=b+1 [a=2
b=1 b=1

BepHEMCH K MCXOOHbIM NEPEMEHHbIM:

1 {lgx=—1 {;c=ﬂ,1
—3 lgy=-2 =001
2 “’I lgx =2 *"[{x=100
1 lgy=1 vy =10

e
(=

OTeeT:(0,1;0,01), (100;10)

(3z —14)% — 4(3z — 14)43 = C
(2z —21)%2 — 5(2z —21)+4 = 0.

ObozHauaem 2z — 21 = y. lMoayuyaemca npocmoe KeadpamHoe ypasHeHUe:

yg —5y+4 = 0 no Teopeme Bueta;

y1 =4, yp =1

Bozepaujoemca K 0003HAYeHHOMY:

1)2x —21 = 4; 2)2x—21 =1;
2x = 2b; 2x = 22;
T =125 =11

Omeem: x = 12.5; = = 11.
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ME‘TDD,DM BBEAeHA HOBOR I'IEDE"AE"HHOF‘I pelarTCA Eimsa,qpamble YPaBHEHWNA!

9 - _ -

az? +bz? +c =0, 2dea,b,c € R; B OVKBaAPaTHbIX
ypaBHeHWAX BCeraa
MCMONb3yeTcA HOBaA

)

< = 1 nepemMeHHas.

2 . Monyuaetca kBagpaTHoe

ay” T—oyTc=1u ypaBHeHue.

) )
.r4 —13x“+12 = 0;
2 1322 +12 =0;
72 = Yy, TOrAa y? — 13y +12 = 0;
y1 =12, yo = 1.

OTeeT : {:—2\.-’._3.: —1; 2/3; 1}.

KD‘KyﬁO 3aMeHY MOMHO UCN0AL308AINE 8 3MOM ypGSHEHUU?

4 5 . _
5 + 5 = 2. Crapaemcs BbIrogHo 0603HaYUTL.
r<+10 r<+11
< 5 9. 2 : .
+ =2: x*+10 = vy;
2410 22410 +1 %
4, 5 _ o
Y 1+ =

IIpakTnyeckas padora NeS3 «PemieHne HEPaBEHCTB € OJIHOM MEPEMEHHOW»
Paccmotpum perienre B 001ieM Buje: flx) = g(x) (D).

*0 yaspBaeTCS YACTHBIM pELIEHHUEM, ECIIU Flxg) > g(x :].

MHO03k€eCTBO BCEX YaCTHBIX PElIEHUH ecTh 0011ee perieHne (MM MPOCTO PEeIIeHne)
HepaBeHCTBA. PelnTh HEPaBEHCTBO — 3HAYUT HAWTH €ro 00I1ee PelIeHue.

PaccmoTpuM oTiMuMs HEPABEHCTB OT YPABHEHMIA:

1.  Hmeer GeckoOHEUHOE MHOKECTBO pelieHui (Kak MpaBuiio).

2.  HeBo3MoxHa npoBepKa MOJACTAHOBKOM B HCXOJIHOE HEPABEHCTBO.

[TorTOMy HEpaBeHCTBA MOYKHO PEIIATh TOJIHKO PaBHOCUIILHBIMU TTPEOOPa30BAHUSIMHU:

f(x) =g(x)..=(2)..xEX

Perrenne HepaBeHCTBA 3aKITFOYAETCS B 3aMEHE HCXOIHOTO HEPABEHCTBA 0oJiee MPOCTHIM, HO
PaBHOCUIILHBIM HEPABEHCTBOM.
Onpeodenenue 1.

HepasencrBa fx) = g(x) (Du p(x) > k(x) (2) Ha3pIBaIOTCSl pABHOCUIIbHBIMH, €CJIU UX

pEILEHNs COBIAAIOT. flx) = glx) & plx) = k(x).

[pumep 1
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Ilpumep 1.
2x—1>0 < x>~

, log(4x—1) > 0 dx—1>1 e 4x> 2 x ==

MHoecTBa pelieHnii COBNagar0T. 3HAUUT:
2x—1>0 < log(4x—1) =0

Onpepenedue 2. PaBHOCHILHOCTh HEPABEHCTB

Onpenenenue 2. Ecnu penienrne HepaBeHCTBa f(x) > g(x) (1) comepx)uTcst B pelICHUN
HEpaBEHCTBA p(x) > k(x) (2), To HepaBeHCTBO (2) ecTh ciencTBue HepaBeHCTBa (1).
FG) > g(x) = p(x) > k(x)
PaccmoTpuM HEKOTOPBIE U3 PABHOCUIIBHBIX IPEOOPA30BAHUIA:
| F@) > g(x) & F(x) —g(x) > 0
5 F(0) > g(x) & F7H(@) > g ()
. . o,oa=l
3 a’ ¥ = gf®) = f(x) = g(x)
. . el
4 af ™ = g9 = f(x) < g(x)

s F) > 9(0) =2 F() = h(x) > 9(x) * h(x)

Rx)=0
6. f(x) > g(x) == f(x) = h(x) < g(x) = h(x)
PaccmoTpuM npuMepsl, B KOTOPBIX MOKHO JOIYCTUTH TUIIOBBIC OILINOKH:

[Ipumep 2
| 11

«Pewenuey:
x=0

1
—xx < 1=x
x

x=1

=1 x=-10,=-11

x
«Omeemy: = = — YacCTHBIE peleHus)

Xx.
Hpo6neMa B YMHO’KCHHUU Ha OH Mor OBITh U OTPULATCIIBHBIM, U MMOJIOKUTCIIbHBIM. Hano
MCHATH 3HaAK.

X
HpaBI/IJ'IOI B HCPABCHCTBAX HEJIB3d YMHOKATh HA , €CJIM €0 3HAK HC U3BCCTCH.

_=1
2. %
Pewenue:
1
—sxx=1=%x
x
x=1

Omeem: ™ — 1(eepH0)
[IpaBunbpHOE penieHue:
3.

1
;Elﬁ-{lgxﬁle
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Puc. 1. MnmocTtpanus k npumepy 1
<1 {1 > x

= x <0
x =<0 *

2. =<0

e ~ N \

(7] s =

Puc. 2. MnmocTtpanus kK npumepy 2

Omgem.xﬂﬂman 1

IpakTuyeckas padora NeS54 «CucreMbl ypaBHeHH. MeTO MOICTAHOBKH)
PaccmoTpuM cucTteMbl IByX YpaBHEHMH ¢ ABYMs HEU3BECTHBIMHU (1) U Tpex ypaBHEHMI ¢
TpeMsl HEU3BECTHBIMHU (2).
{p(x,}f] =0 1)
q(x,y) =0
311ech p U q — HEKOTOPbIE BBIPAXKEHHUS, 3aBUCAIIUE OT aphbl IEPEMEHHBIX X U Y.
p(x,y.z) =0
q(x,y,2z) =0 (2)
r(x,v,z) =0
371€ech p, q U T — HEKOTOPBIEC BBIPAXKEHUS, 3aBUCSIIINE OT TPOUKHU IIEPEMEHHBIX X, Y U Z.

% -
YacTHbIM perieHneM cuctemsl | Ha3biBaeTcs napa uucen (* 2 ¥0) Taxas, IIPU TIOJICTAHOBKE
KOTOpOM B YpaBHEHHUS CUCTEMBI IIOJyYUM BEPHbIE PABEHCTBA.

YacTHBIM pelIeHreM CUCTEMBI 2 Ha3bIBAeTCs TPOMKa YHcen (XD: Yoi ZD) TaKas, pu
MOJICTAHOBKE KOTOPOM B ypaBHEHUS CUCTEMBI MOJIYYHM BEPHbIE PaBEHCTBA.

Pemmts cucreMy ypaBHEHMI 03HA4aeT HAUTH MHO>KECTBO BCEX €€ PELICHUM.

UToOB! HAITH MHOKECTBO BCEX PEILIEHUIN CHUCTEMBI, JTyYIll€ BCETO MOJIb30BAThCS
HKBUBAJIEHTHBIMHU UJIM PAaBHOCHJIBHBIMU IPEe0OPa30BaHUSAMM, TO €CTh TAKUMH, KOTOPbIE HE
HCKaXXal0T MHOYKECTBO pellieHui. B pe3ynbTare Takux npeoOpa3zoBaHUil Mbl IOJTy4aeM
PaBHOCHJIBHBIE CUCTEMBI, TO ECTh UMEIOIINE OJTHO U TO K€ MHOXKECTBO PEILICHUN

Taxum o6pa3om, IPOLECC PEHIEHNs] CUCTEMBI CBOAUTCS K IIOCTEIIEHHOMY ITEPEXOY OT
3aJJaHHOH CJIOHOM CHCTEMBI K Bce Oosiee MpOCTOi U Tak /10 TeX MOop, MOKa He MOJIYYUM OTBET.

MeTo/bl pelieHus: CUCTEM C TOMOIIIbIO SKBUBAJICHTHBIX TPEOOPAa30BAHUNA:

-METOJ NOACTaHOBKHY;

-METOJT are0OpanvdecKoro CIOKEHUS;

-METOJ BBE/ICHHSI HOBBIX IIEPEMEHHBIX;

2. CyTh METO/1a NOJICTAHOBKHU

IToBTOpUM MeTOA MOACTaHOBKH. HanmoMHKUM cyTh JaHHOTO MeTo/1a. MBI paccMaTpUBaeM
3aJJaHHYIO cUCTeMY BHJia | 1 3aMeyaeM, YTO B OJTHOM U3 YpaBHEHH, TyCTh BO BTOPOM, JIETKO
BBIPA3UTh OJIHY IEPEMEHHYIO UEPE3 IPYTYIO, IYCTh Y UEPE3 X:

{p(x,}f] =0 {p(x,}f] =0

qlx,y) =10 y =y(x)
[TonydyeHHOE BBIpa’keHUE TOJICTABIISIEM B IIEPBOE YPABHEHNUE CUCTEMBI:

43



{p(x,}f] =0 _, {“p(x,}f(xj] =0
y =y(x) y = ¥(x)

Taxum 00pa3oM MBI OJTy4aeM OJHO ypaBHEHHUE (B JAHHOM CIIy4ae MepBOE) TOIBKO
OTHOCHTEJBHO X. PEIlaeM 3TO YpaBHEHHUE, HAXOIUM BCE 3HAUCHHUS X, ITOJICTABIISIEM HX B

BBIPAXKEHHE JIJI Y U HAXOAUM COOTBETCTBYIOILME 3HAYCHHUS .

3. Pemienue npumepoB
[Ipumep 1 — pemuTh cucTeMy METOJIOM MOJICTAHOBKH:
F+y=1

Xy =—2
B nanHoM ciyuyae ynoOHO U3 IEPBOTO YPaBHEHHUSI BBIPA3HTH Y:
{x +y=1 {}r =1-—x

o

Xy =-—2 Xxy=-—2

[ToacTraBuM MOTy4EeHHOE BBIPAXKEHUE BO BTOPOE YPABHEHHUE:

=1 — =1 — =1 — =1 —
{}’ XH{ y X H{: ﬂ1 X H{K"F 1-x
x=-2 x(1-x)=-2 —x'=-2 2_x—2=0

Haxomgum COOTBCTCTBYIOIHEC 3HAUCHUA Y:

{}r=1—x {y=1—2 { =-1
x=2 x=2 x=2
{FZl_KH {}’=1_(_1]H {xy=2
x=-1 x=-1 =1 Orger: (2;-1), (-1;2)
[Ipumep 2 — pemiuTh cUCTEMY METOJIOM MOJCTAHOBKHU:
{x— yv=2
2537 = 24

B nannoM ciydae ya06HO U3 IEPBOTO YPABHEHHS BBIPA3UTD X:
{x—}r= 2 H{x=y+2

2537 = 24 2537 = 24
[ToacTaBMM MONYYEHHOE BHIPAKEHHE BO BTOPOE YPABHEHHE:
{x=}r—|—2<_}{x=}?+2 (_}{ x=y+2 H{ X=y+2

2°3¥ =24 (2v*23v =24 4x2"37=24 (4=(2%3) =24
= = 2

<—>{x ,F+2<—>{X v
6" =6 y=1

Haxoaum cooTBeTCTBYIOIIEE 3HAUCHUE X:
{x=}r+2 {x=1—|—2 E=3
o -
y=1 y=1

- Otgert: (3;1)
B cnenyromieit cucreme BaxHO 00patuth BHUManue Ha O/13.
[Tpumep 3 — pemuTh cUCTEMY METOJIOM MOJCTAHOBKH:
{log}.ﬂ (x+3)=1
¥ —3y=1
VYxkaxxem O/13 1151 nepBoro ypaBHeHUsI:
x+3 =0 =3
v+2=20 oy = -2
+2+1 #=—1
[Tpu cobmonennn O/13 nepBoe ypaBHEHHE MOXKHO ITpeoOpa3oBaTh:
(y+2)'=x+3ey+2=x+3

Nmeem cucremy:
{}T +2=x+3

x2—3y=1
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B nanHOM citydae ygoOHO U3 IEPBOTO YPaBHEHUS BBIPA3HUTH Y:
{}F+2=x+3 {y=x+1
- — e
X —3y=1 ¥ —3y=1

HOI[CTaBI/IM IMOJIYY€HHOC BBIPAKECHUEC BO BTOPOC YPaBHCHUC!

{x}’=x+1 { y=x+1 {x y=x+1 {x y=x+1
. e ] e ol >
“f—3y=1 x*—3x+1)=1 2 _3y—3=1 I _3y_4=0

Haxoaum cooTBeTCTBYIOIINE 3HAUCHHUS Y:
{}r=x+1 {y=4+1 {y=5

x=4 x=4 x=4
{y=x+1<_}{y=—1+1<_}{y=ﬂ

Csepusmnch ¢ OJ[3, BEITUCHIBAEM OTBET. Otser: (5:4), (-1;0)
[Ipumep 4 — pemuTh CUCTEMY METOJIOM IOJICTAHOBKHU:
Xty=m
cosx —cosy =1
B nanHoM citydyae ygoOHO U3 IIepBOr0 YpaBHEHUS BBIPA3UTh Y:
Xt+y=m { V=mT—X
cosx —cosy =1 cosx—cosy =1

[ToacraBuM MOTy4eHHOE BBIPaXKEHUE BO BTOPOE YPaBHEHUE:

yV=T—X yV=T—X V=7 —x
{cnsx— cosy =1 {cnsx —cos(m—x) =1 = {cnsx —(—cosx) =1 = {
y=m—x V=T —x
y=m—x {x=arccns%+2nn {x=%+2ﬁn
1
leosx == y=m—x y=m—x
1 T
x = —arccoss + 2nn X =—3z+2nmn
Haxoaum cooTBeTCTBYIOIINE 3HAUCHUS V:
[ =T’E—E—2T'Eﬂ, [ _2m 2
T
{x=%+2ﬂn x=§+2ﬂn x=%+2ﬂn
y=m—x T = A
- }F=TI+§—2TIT1 y =5 — 2mn
x=—z+2nn T’E 3
x=—§—|—2?rn _x=—%—|—2ﬂ'ﬂ

Z 4 2mnm; = omn -4 Eﬂn;‘}—n — 2mn
Ortser: (3 3 ), (@ 3
OO6patum BHUMaHUE, YTO N 371€Ch MPOOETAET BCE 11EIOUHMCIICHHBIE 3HAUYCHUS
[Ipumep 5 — pemuTh cUCTEMY METOJIOM MOJICTAHOBKHU:
{ log z(y —x)= 4
3*4+2+372 =171
PaccmoTpum nepBoe ypaBHEHUE:

4
y—x=v2 =4>0-=0713 cofmoneno

[Tonyunnu paBHOCHIIBHYIO CUCTEMY:

{ log s(y —x)= 4 H{ v—x=4

342352 =171 3F+2:377=171

B nanHoM citydae ygo0OHO U3 1epBOro YpaBHEHHUS BBIPA3HUTH Y:
{ y—x=4 o { y=x 14

FF+2+3 2 =171 (3" +2=3"2 =171
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IToacTaBuM IOIy4EHHOE BBIPAXKEHUE BO BTOPOE YPABHEHHUE:
{ y=x+4 { y=x+4 { y=x+4
—3 > =3
3 +2+3"2=171 (3" +2=3"72 =171 (3"+2+3"72 =171

(_}{ vy=x+4 (_}{ y=x+4 -:—:»{ y=x+4 H{y=x+4(_}

3F+2£9+3%¥ =171 3F+18+3* =171 19 = 3% = 171 3*=9
o {}r =xt+4

x=2

Haxoaum cooTBETCTBYIONIME 3HAYCHUS V:
{y=x+4H{}r=2+4H{}r=ﬁ

x=2 x=2 x=2
Otser: (2;6)

IMpakTnyeckas padora Ne55 «Cucrembl ypaBHenunii. Meroj ajreopanieckoro
CJIOKEHU S

|3x-y+2=0  |2x+6y=120 {3x—4y=5

|-x+y+4=0 9y |2x-2y=20 3) lax+3y=7

{3}:—}'—5:0 {K—}F=5 {4—}:—5}':—2
4) 2x+y—7=0 5) +y=6 6) 3x+ 2y =—13

Pemure METOIOM CHOKEHUS CHCTEMY YPABHEHHIH:

) ox -6y =T, 3 3x -3y = 14,
10x + 6y = 8; 2x Ty = 2.
9 5x + 4y = 25,
5x -3y = -3;
PemmuTe cucreMy ypaBHeHU METOOM CIAOMKEHUS:
3xr -Ty =11, 2x -3y =8,
1) 3 %
6x + Ty =16; 7x -5y = -b.
4x + 2y = 5,
2) 4
4x -6y = -T;
IIpakTnyeckas padora NeS6 «Cucremsl ypaBHeHHIH. MeTo/ BBEIEHHSI HOBBIX
MEePEMEHHBIX»
3ananue 1.

Pemure cucreMy ypaBHEHUII METOAOM HOACTAHOBKH:
1 2x -y =1, 3 2(x +2y) - 3(x —y) =5,
Tx -6y = —4; 4(x+3y)-3y =1T;

5x 3
2x -3y =2, "3_"?3/:14’
2) 4)
4x -5y =1; 2x Y _qo
g 2
3ananue 2.
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PemuTe cUCTENMY VDABHEHHH METOJOM NOJICTAHOBKH:

3x+y=4, 3) 32x - y)-d(x+y)=-T,
5x -2y =14; 2(x + 4y) - 5y = 5;
2e . Ty
2) 5.'1'—3y=7, 1) '3'_ ?—11-
Tx -6y =8, % _Y_»n
3 2 ’

IMpakTuyeckas padora Ne57. «[IpumeHeHre MaTEMAaTUYECKUX METOIOB JIJIs PELICHUS

COACPIKATCIIbHBIX 3a/1a1»

1.

Benocunenuct Ha npotshkeHun nepBbix 20 KM exai co ckopocTbio 20 kM/4, cienyromue 15
KM - 10 km/4, a mocnennne 30 kM - co ckopocThio 10 km/4. Heo6xo1uMo HalTH CpeTHIOI0
CKOPOCTb JIBMDKCHHS BEJIOCUIICIUCTA.

B cy0060Ty akniuu nMogHsUIHCh B IIeHE HA HEU3BECTHOE YMCIIO MPOIICHTOB, OJJHAKO BO BTOPHHUK
Ha TaKOe K€ YHCJIO MPOIEHTOB OT HOBOM CyMMBI OHH TOJIeIIeBeNd. B pe3ynbpTaTe Takoro
CKayKa IieH, OHU cTtainu Ha 4% aemenie. HeoOxomMo y3HATh TIPOICHT, Ha KOTOPBINA aKIIUN
YBEJIMYUIIA CTOMMOCTE B CyOOOTY.

WuTepHeT-nipoBaiaep (KOMITaHHS, OKa3bIBAIOIIAS YCIIYTH 110 TIOKIIOYCHHIO K CETH
WuTepHeT) npeyiaraet Tpu TapuQHBIX IUIaHA.

Tapnunrii AOOHEHTCKas 11aTa [Tnara 3a Tpaduk
[1aH
[Tnan «0» Her 2,5 py6.3a 1 M6

600 py06. 3a 500 M6 Tpaduka
B MECSI]

[Tnan «500» 2 py0. 3a 1 M6 cepx 500 M6

850 py6. 3a 800 M6 Tpaduka
B MECSI]

[Tnan «800» 1,5 py6. 3a 1 M6 cBepx 800 M6

[Tonp30BaTesb IIAHUPYET, UTO ero Tpaduk coctaBuT 600 MO 1, UCX0as U3 ITOTO, BHIOUPAET
HauOoJiee nemeBslil Tapudubii 1aH. CKOIbKO pyOseit T0KeH 3arIaTUTh MOJIb30BaTelb 3a
Mecs1, ecH ero Tpaguk AeiicTBurensHo OyaeT paBeH 600 M6?

Pemeno komHary ( BKJIro4ast MOTOJIOK) OKJIEUTh 000siMu. OOou mokymnatoTes ¢ 3anacom 20%
oT oxsienBaemMoi miomaau. CToumMocTs 060€B yka3aHa B Tabuuie. [10Took pereHo oKIenTh
0ebIMU 000SIMH, CTEHBI - 3€JICHBIMH.

[Hupuna neepu komHatel paBHa 0,8 M, BbicoTa - 2 M. [llupuHa okHa - 1,5 M, BbIcoTa - 1 M.
Ckosbko pyOsiei Ha/lo 3amIaTUTh 32 000U, €CIM ICKU3 KOMHATHI IPECTAaBICH Ha pUCYHKE?

45m

2.9 m
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Lena oboes 3a 1 m2 | 8 pyD.) B 3aBHCHMOCTH OT NOKYNKX

oo 30 m2 ot 30 mo 100 cBbime 100 m2
a2
Benwe 14 13 12
JeneHwe 12 1 10

IIpakTnueckas padora NeS8 «lIpsMoyroybHbI napaienenunen
[ToBepxHOCTB, COCTaBIEHHAs U3 IBYX paBHbIX napamienorpammoB ABCD u A;BCiD; u
yeTbipex mapasuienorpammoB ABB A, BCC,B;, CDD,C;, DAA Dy,
Ha3bIBacTCs MapaJuieaenumneaom (puc. 1).
B1 Cs

A L = -
Puc. 1 IMapannenenunen

To ectb: umeem nBa paBHbIX napayenorpamma ABCD u A;B|C,D; (ocHoBaHus), OHU
JeKaT B MapaJUICIbHBIX TUIOCKOCTSX Tak, 4To 00KOBEIE pedpa AA;, BBy, DD,
CC, napannenbHbl. TakuM 00pa3zoM, COCTaBJIEHHAs U3 MapajlIeIOrpaMMOB ITOBEPXHOCTD
Ha3bIBACTCs MapaJijiesienuIenoM.

Takum 00pa3omM, TOBEPXHOCTH MapaUICIICIHIICIa - 5TO CyMMa BCEX MapauIeIorpaMMOB, U3
KOTOPBIX COCTABJICH IMapalIeICITuIIe].

CaoiicTBa napaJjuiesnenumnena

1. IIlpomusononooicnvle epanu napanieienunedd napaiieibHvl U PagHbl.

((puryps! paBHBI, TO €CTh UX MOXHO COBMECTUTDH HAJIOKEHHEM )

Hamnpumep:

ABCD = AB,C,D; (paBHble napasieaorpaMMBbl O ONPEAETIEHUIO),

AA;B;B=DD,;C,C (tak kak AA BB u DD,C,C — npoTHBOMON0KHBIE TPAaHU
napajuiesenumnena),

AA;D;D =BB,;C,C (tak kak AA ;DD u BB,C,C — npoTHBOMON0KHBIE TPAaHU
napasuiesienunesa).

2. luaeonanu napannenenuneda nepecekaromcs 8 00HOU moyke U 0eisimcs SMotl MOUKoL
NnONoaaM.

Juaronanu napaymenenunena AC;, BiD, A;C, DB nepecekatorcsi B ogHoi Touke O, u
KaKJ1asi TUaroHallb JEIUTCS 3TOM TOUKOM momnoJiaM (puc. 2).
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Puc. 2 Jluaronanu napasuienenuiea NepeceKaroTcs U AIATCS TOUKOM nepeceueHus
IIOTIOJIAM.

3. Umeromces mpu wemeepku pasHuvlx u napaiieivHulx pebep napaiienenuneda: 1 — AB,
AB;, D|C;,DC,2-AD, A|Dy, B,C;, BC,3-AA;, BB;, CC;, DD;.

IIpsimoii mapaJiieenunen

Onpenenenue. [lapansenenunen Ha3bIBaeTCs NPSAMbIM, €CJIM €ro 00KOBbIe pedpa
NepreHINKYJIAPHbI OCHOBAHUSIM.

[TycTs 60KOBOE peOpo AA| EpHEHANKYISIPHO OCHOBaHUIO (pHC. 3). DTO 03HAYAET, YTO
npsimast AA| neprneHukyispHa npssMeiM AD u AB, koTopble j1eKaT B INIOCKOCTH OCHOBAHUS. A,
3HAYUT, B OOKOBBIX IPAHSX JIEKAT MPSIMOYTOJIbHUKU. A B OCHOBAHHSIX JI€KAT MPOU3BOJIbHbBIE
napayuieraorpammbl. O603HaunM, ZBAD = @, yroJs ¢ MOKeT OBITH JTIOOBIM.

C1

m
by

A D+

[ LT T

A

Puc. 3 Ilpsimoit napamienenumnen

Wrak, npsiMoii mapasuieNenumne - 3T0 MmapaieNienuie]], B KoTopoM 00KoBbie pedpa
NEePIEeHIUKYIIIPHbl OCHOBAHUSAM Napajuleenuie/sia.

IIpsiMoyroJibHbIN NapaJlie/ienunen

Omnpenenenue. [Mapaienenunen Ha3bIBaeTCsl NPSIMOYT0JIbHBIM, €CJIA €r0 OOKOBbIE
pebdpa nepreHauKyIsIpHbl K OCHOBaHUI0. OCHOBaHUS SIBIISIFOTCS IPSMOYTOJIbHUKAMU.

[Mapannenenunen ABCDAB,CD; — npsimoyronbsslii (puc. 4), ecnu:

1. AA,L ABCD (60okoBoe pebpo neprneHAuKYISIpHO IIOCKOCTH OCHOBAHUS, TO €CTh
napaJuleJIenue ] IpsiMon).

2. £BAD =90°, 1. . B OCHOBaHHH JIE)KUT IIPSIMOYT OJIbHUK.

B1 C1

At

A

Puc. 4 IIpssmoyronbHbIi Napasuieaenue

IIpsimoyeonvrbiii napannenenuned obaadaem 6cemu C8OUCMEAMU NPOU3BOILHOZO
napannenenuneda. Ho ecTb A0MOIHUTENbHBIE CBOWCTBA, KOTOPHIE BBIBOJSTCS U3 ONPEAETICHUS
IPSIMOYTOJIBHOTO TIapajuIeIenuIe .

Wtak, npsiMoyrobHbIi napaJJiejenurne] - 3T0 Mapajiesenumes], y KoToporo 60KoBbIe
pelpa neprneHAuKyJIIpHbl OCHOBaHUIO. OCHOBaHME NMPSIMOYT0JILHOI0 NapaJuie/ienumnesna -
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NPSIMOYTOJIbHHUK.

CBolicTBa NpAMOYT0JILHOIO MapaJJiejenuiena

1. B npsamoyeonvnom napanieienunede 8ce uleCms 2panetl npsamoy20ibHUKU.

ABCD u A B,CiD; — npsiMOyToJIbHUKH T10 ONPEICIICHHUIO.

2. Bokosvie pebpa nepnenouKyiapHul 0CHO8aHu0. 3HA4UT, Bce OOKOBBIC TPAaHU
MPSIMOYTOJIBHOTO MapajlieNienuIiea - MPSIMOYTOJIbHUKH.

3. Bce 08yepanHble yenvl npsamoy201bH020 napaiieienunedd npsamble.

PaccmotpuMm, Hanpumep, ABYTPAaHHBIN YTroJl IPsIMOYTOJIBHOTO Mapajljiesienumeaa ¢ peopoM
AB, T. e. iByrpanssiil yroa mexay miockoctsimu ABB; u ABC.

AB — pebpo, Touka A| J€KUT B OJHON TUIOCKOCTH — B TIockocTH ABB|, a Touka D B npyroi
— B mockoctd AB;CD;. Torna paccMarpuBaeMblid IBYTpaHHBIN yroJl MOXKHO e11e 0003HAYUTh
ciemyromumM oopazom: £A;ABD.

BosbMmem Touky A Ha pedbpe AB. AA| — nepnenaukyisip kK pedpy AB B muiockoctu ABBj,
AD nepnenaukyinsp xk peopy AB B mnockoctu ABC. 3nauunt, £A;AD — nuHEWHbIN yron
JIAHHOTO JABYrpaHHOTO yriaa. ZA;AD = 90°, 3HauuT, 1ByrpanHblii yrou npu peope AB paBen
90°.

£(ABB;, ABC) = £(AB) = 2A|ABD= 2A;AD = 90°.

AHaJOTHYHO JI0Ka3bIBAETCS, YTO JIOOBIE ABYTPAHHBIE YTIIbI MPSIMOYTOJIBHOTO
napajuiejienumnesia npsMble.

Teopema

Keaopam ouazonanu npsamoyzonvrnoco napanienenuneda pagen cymme K8aopamos mpex e2o
uzmepeHull.

[Ipumeuanue. /nunbl Tpex pedep, UCXOASIIUX U3 OAHON BEPLINHBI IPSIMOYTOJIBHOIO
napajuiejaenunesa, BisitoTCa U3MEPEHUSIMU PSAMOYTOJIbHOTO Napauienenumnena. Mx nnorna
Ha3bIBAIOT JVIMHA, IIIUPUHA, BHICOTA.

Hano: ABCDAB;C,D; — npsaMmoyronbsHbIii napamienenumnes (puc. 5).

ACI = AB* + AD? + AA]

Jlokaz3ars:
Gt 7]
Bf 1 . A."
oo
i EEEEE BEPEEEEE , D
i
B A

Puc. 5 IIpsAMOyroapHbIN napaiiesenure

Jloka3aTenbCTBO:

[Ipsmas CC, nepnenaukynspHa minockoctd ABC, a 3HauuT, u npsimoit AC. 3Hauur,
tpeyroasHuK CCA — npssmoyrounbHblid. [To Teopeme IIudaropa:

AC] = AC* +CC]

Paccmotpum npsmoyronbablil TpeyroasHuk ABC. Tlo Teopeme [Tudaropa:

AC? = AB? + BC?

Ho BC u AD — npoTHBONOIOKHBIE CTOPOHBI NpAMOyToiabHUKA. 3HauuT, BC = AD. Torna:

AC? = AB* + AD?

AC = AC*+CCf  AC?=AB*+AD? AC] = AB?+ AD” + CC]

Tak kak 1. [TockonbKy

— Ap2 . 2
CCi=AA;, 10 AC{ = AB” + AD" + A4y 4TO U TpebOBaJIOCh JOKA3aTh.
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CaencrBue - /luaronaju npsiMmoyroJibHOTo napaJsuiejienuine1a paBHbI
Juaconanu npsamoy2onvHo2o napaiieienuneod pasHbul.
O603naunm n3mepenus napamuienenumnena ABC kak a, b, ¢ (cm. puc. 6), torna AC, = CA; =

B,D=DB, = va? + b? +c2.

Gf_ D1
B1 At
§ ¢
Col . | D
P b
-7 a
B A
Puc. 6
Kyo

Omnpenenenue. IIpsiMoyroJibHbIN MapaJiie/ienuines, y KOTOporo Bce Tpu u3MepeHust
PaBHbI, HA3bIBAETCS KyOOM.
Bce epanu kyba — smo pasHuvle keadpamboi.

3anava 1 HaiiTu q1uaronanas kyoa
Haiitu nuaronains ky6a ¢ pedpom 1 (puc. 7).

G‘I N O
B1 A
E
Clah)o . D
B I A
Puc. 7
Pemnrenue:
AC, = /ABZ+AD? + AAT = V12 +12+12=43
Otser: V3 o,
3agaua 2
Pucynox

Han xy6 ABCDAB;C,D; (puc. 8). lokaxute, uyto mockoct ABC; u A|B|D
MEPIICHIUKYIISIPHBI.
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D+ C1

A1 ;i B1
rr-l ) _\i _E_] ____________ b G
A B
Puc. 8
JlokazaTenbCcTBO:

[Ipsmeie BC; u B|C nepnienauxynsipasl kak auaronanu ksajapara BB,C,C.

[Ipsmas DC nepnenaukyinspHa miockoctu BB Cy, a 3Haunt, n npsamoit BCy, koTopas j1exut
B 3TOH IJIOCKOCTH.

Nwmeem, npsmas BC; nepnenaukynsipHa asyM nepecekaromumces npsimeiM B;C u DC
MJI0CKOCTH, 3HauuT A BiD. 3nauuT, npsimas BC; nepnenauxysisipHa miockoctu ABD.

[Tnockocts ABC; npoxoaut yepes neprenaukyisip BC; ko BTopoit miiockoctu A 1B D,
3HauuT, Iiockoct ABC; u A 1B D neprieHauKyaspHbI 110 IPU3HAKY, YTO U TPeOOBAIOCh
JIOKa3aTh.

IIpakTnueckas padora NeS9 «Penienue ctepeoMeTpUYeCKUX 3a/1a4, CBSI3aHHBIX C
HEePIEHINKYIAPHOCTBIO MPSMBIX U MJIOCKOCTEH, UCIIOJIB3YsI IJIaHUMEeTprudeckue (hakThl U
METO/BI»

«IlepneHANKYJISAPHOCTD NPSAMOI M IIIOCKOCTH»
Bapuanrt 1
B, o
' Al. ITonp3ysack n300pakeHNEM Ha PUCYHKe 1, Ha30BUTE:
; D, a) Touky nepecedyenus npsmoit AD ¢ mockoctsio DD;C;
| 0) nuauto nepeceyenus mwiockocreit ADD; u D;CD.

B kakoit u3 mrockocteiit ADD{, A1B1B, BB,C;, BCD He nexur
by s pomnls s c TOYkKa A?
2 A2. TlepeuepTuTe PUCYHOK 2 B TETPAIh
Y MTOCTPOUTE:

a) TOUKy nepecedenus npsimor MH ¢
mIockocTeio ABC;
nepeceuenus miockocredr MHB u ABC.
LEHTP OKPYXKHOCTH, OITMCAHHON OKOJIO
ITpunamnexut nu Touka C III0OCKOCTH, B
A A, BuO?
Bapuanr 2

Puc. 1

0) TUHHIO

B1. Touka O —
TpeyronbHuka ABC.
KOTOPOM JI€KaT TOUKH

B, C

1

Al. ITonb3ysack n300pakeHUEM Ha
A

| D, pucyHKe 1, Ha3oBHUTE:!
a) Touky nepeceuenus npsasmoit MC c mnockoctero B1BCy;
M ; 0) nmuuuto nepeceueHus miockocteit MC,C u BCB;.
_________________ . 3 B kakux u3 miockocreit ADD;, ABB;,
ABD, MD,C,, nexxur npsimass MD,?
AR 5 A2. TlepedepTuTe pUCYHOK 2 B TETPA/lb

U TIOCTPOMTE:
a) TOUKy nepecedenus npsimoit PK ¢

Puc. 1

miockocthio ABC;




6) nmnuto nepeceyenus miockocreit PKC u ADC.
B1. Touka O — eHTp OKPYKHOCTH, ONMCAHHON OKOJI0 YeThipexyrojabarka ABCD. Touku A,

O u C npuHajiexar miocKOCTH o [IpuHagIexxuT au 3TOM MIOCKOCTH BepinHa D?

«IleprieHANKYJIAP U HAKJIOHHBIE. YT0JI MEKAY NPAMOM U IVIOCKOCTBIO. /IByrpaHHbIH
yroJn»

Bapuanr |

[Ipsimast a mapassienbHa IVIOCKOCTH O, IpsMas b Takke mapajuiesbHa MIOCKOCTH 0. MoryT
oaub:

a) beiTh mapamnensHpIMU?

0) [lepecekarbcst?

B) BBITH CKpenBatOIMMUCs PSIMBIMH?

2. Touka M nexut BHe miiockoctu napauienorpamma ABCD.
a) Jlokaxxure, 4TO CpeHUE JIMHUK TpeyronbHukoB MAD n MBC mapasuienbHbl.
0) Haiigure 3Ti cpeHuie TMHIM, €Ciii OOKOBAasi CTOpOHA IMapajuieiorpaMMa paBHa 5, a ero
BBICOTA paBHas 4 U JEIUT CTOPOHY, K KOTOPOH IIPOBEAECHA, OMOIAM.

3. [Inockoctk a nepecekaet ctoponsl AB u BC tpeyronsauka ABC B Toukax M u N
cootBercTBeHHO. BN:NC=5:8. MB:AB=5:13.

a) Hokaxwure, uto AC || a.

6) Haiimure MN, eciiu AC=26.

4. Yepes Bepmnny C kBagpata ABCD, npoxoaut npsmas CK, He nexamas B JI0CKOCTH
KBajpara.

a) Jlokaxxure, uro CK u AD ckpemuBaromuecs.

0) Uemy pasen yron mexry CK u AD. Yron CBK pasen 45 rpagycos, yroin CKB pasen 75
rpanycoB?

Bapuant II

1. Ilpsimast a mepecekaet MIOCKOCTh o, psiMasi b Takxke mepecekaeT MmIockocTu o. MoryT nu
aub:

a) beiTh mapamiensHbIMU?

0) [lepecekarbcsi?

B) BBITh ckpermuBaronmmucs npsMbMu?

2. Tpeyronsauk ABC u tpaneuust KMNP nmetrot o0uryro cpennroto nunuto EF, MNJ|EF,
EFIBC.

a) [lokxaxwure, uro BC|| KP.

0) Haiinure KP u MN, ecmu BC=24, KP:MN = 8:3.

3. [1nockocTh o nmpoxoauT uepe3 ctopony AB tpeyronsuuka ABC. Ilpsimas nepecekaer
croponbl BC u AC B Toukax M u N cootrBerctBeHHO. MC:BC=6:13, NC:AN=6:7.

a) Jloxaxwure, uro MN || a.

0) Haitnure MN, ectu AC=39.

4. Touka F nexut BHe miiockoctu Tpaneunu ABCD.

a) Hokaxwure, uto AF u BC ckpemuBaromnyecs.

0) Uemy paBen yron mexny AF u BC, ecau yron AFD pasen 70 rpaaycos, yron FDA pasen
40 rpagycoB?

IIpakTnueckas padora Ne60 «[loaroroBka Kk KOHTPOILHON paboTe»
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1 IInockoctu o u [} mepecekaioTcs no npamMoi a. Ma Trouxkn M nposeneHb
NepneHanKyaapsl MA ¥ MB cooTBeTCTBEHHO K TLTocKocTAM o u (. I[Ipsa-
Maf a nepecexaet maockocte AMB B rouke C. Jlokamure, yro MC 1 a.

2 IlnockocTy o ¥ B B3aHMHO MEPNEHAWKYIAPHBI H TEPECEKAIOTCA TIO
npamoii a. M3 toukum M nposesesEs nepneEAMKynaspsl MA u MB
K 3THUM ILTOCKocTAM. IIpAmMas a nepecekaeT miaockocte AMB B TOu-
Ke C. a) JlokaxmuTe, UTO YeThIpexXyroasHHK ACBM saBnadercsa mpAMO-
yroabaukoM. 6) Haidinure pacerosuue ot Touku M no npsaMoit a, ecau
AM = m, BM = n.

3 IInockocTu O m P mepecekawTcA N0 NPAMOH @ M NEePHEHAHKYJIADPHBI
K IJOCKOCTH Y. JloKauTe, YTO NpAMasa @ NDepHeHIHKV/IADHA K ILIOC-
KOCTH 7.

4 Ob6masa cropoHa AB tpeyronssunkoB ABC u ABD pasra 10 cMm. IL1ocko-
CTH 3THX TPEYTOJBHHKOB B3AHMMHO nNepneEAMKyaaApHE. Haitgute CD,
eCclIH TPeyrOJbHHKH: a) pPaBHOCTOPOHHHe; §) NpAMOYroibHBIE PaBHO-
OeapeHHBIe C I'ANOTEeHY30H AB.

3 IIpamas a He NepneHAUKYJAPHA K ILUIOcKOocTH . Jloka)kute, 4TO Cy-
IecTBYeT ILI0OCKOCTh, NPOXONAIAas 4Yepes NpsiMyIo a ¥ NepneHguKy-
JAPHAA K MJOCKOCTH (.

Pemienne

Yepes npoH3BONBHYID TOYKY M npamMoR a mpoBeaeMm NPAMVIO P, mnep-
NeHAHKYJIAPDHEYIO K IJIOCKOCTH 0, ¥ PACCMOTDHM ILTIOCKOCTE B, mpoxo-
AAMYID yepe3d npaMble ¢ B p. IlmockocTe [ ABIAeTCA MCKOMOWH, TaK
K&K OHA IIPOXOJHUT 4Yepe3 NMPAMYIO @ ¥ N0 NPHU3HAKY NepNeHAUKYIAD-
HOCTH JABYX IUIOCKOCTEH NepHneHAMKYJSDHA K MJIOCKOCTH .

IIpakTnueckas padora Ne61 «llnomans noBepxXHOCTU NPU3MBI, TUPAMUIBD»

3ananue 1

Haiinure momaas mOBEPXHOCTH MHOTOTPAHHHUKA, H300payKEHHOTO Ha PUCYHKE (BCE
JBYTPAHHBIE YTIIbI IPSIMBIE).

3ananue 2

Yepes cpelHIO0 JIMHUIO OCHOBAHUS TPEYTOJIbHON IIPU3MBI, IPOBECHA MIJIOCKOCTD,
napajuienabHas 6okoBomy pedpy. Haitaute miomniaas O0KOBOM MOBEPXHOCTH MIPHU3MBI, €CITH
II0Iab OOKOBOM MOBEPXHOCTH OTCEUEHHON TPEYyrojabHOM NMPU3MBbI paBHa 37.

3ananue 3

Haiigute 06beM MHOTOTpaHHHKA, U300PaKEHHOTO HA PUCYHKE (BCE IBYTPAHHBIE YTIIIbI
psIMbIE).

\
cosccaad
(T peppp—— S—

3aganue 4
Haiigute 06beM MHOTOrpaHHHKA, H300pa’KEHHOTO Ha PUCYHKE (BCE IBYTPaHHBIE YTIJIbl
IpsIMBIE).
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IMpakTuyeckas padora Ne62 «lliomaas NOBEpXHOCTH HUIMHIPAY

Puc. 1. Hununapuyeckas 604xa

MBI ¢ BaMU 3HaeM, 4TO TaKOe HWIHHIP, TONPOOyeM HAMTH TUIOIIAAb €ro TIOBEPXHOCTH.
3aueM HYXKHO pellaTh Takyro 3anady? Hanpumep, Hy)KHO IOHATH, CKOJIBKO MaTepuaa nouaer
Ha M3TOTOBJICHUE NWIMHApPUYeckoil 6ouku (Cwm. Puc. 1).

Puc. 2. ITuzanckast Ganrss
Wnm ckonmbKo KUpHyei moHag00UTCsI, YTOOBI CIIOKHUTH KUPIUIHYIO OaIrHio (BpoJie
ITu3anckoii, Toibko poBHYI0)? (CMm. Puc. 2.)
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| Puc. 3. bouka, 0OMOTaHHas TKaHbIO | Puc. 4. PazpezanHast TKaHb

Koneuno, n3mMeputs mioma b 00KOBOH MOBEPXHOCTH MIJIMHAPA TMPOCTO TaK HE MOTYIHTCS.
Ho npexncraBum cebe Bce Ty ke 604Ky, 0OMoTaHHyI0 TKaHbto. (Cm. Puc. 3.) Kak naiitu miomaapb
Kycka Tkanu? Hy KoHe4HO, pa3pe3aB TKaHb U pa3ioxkuB ee Ha cToje! [lomyunrtes
MPsIMOYTOJIBHUK, €T0 IJIouaab jJerko Haiiaem. (Cm. Puc. 4.)

Puc. 5
CrnemnaeM Tak ke ¢ HMIHHIPOM. «Pa3pexkem» ero 60KOBYIO MOBEPXHOCTD BJIOJIb JTFOO0M

oOpa3yrorieid, HarpuMep A4y (Cwm. Puc. 5.)

A S A’

2 2

b —————— —

A

1

A'
1
1
Puc. 6. Pa3BepTka O0KOBOI1 MOBEPXHOCTH

Teneps «pazmMoTaeM» OOKOBYIO MMOBEPXHOCTh Ha MIIOCKOCTh. [Tomyyaem
I
-"11-"123231, rie Ay, Ay

o)

I
MPSIMOYTOJIBHUK Agy A3

). (Cm. Puc. 6.)
Taxoli IpSMOYTOJILHUK Ha3bIBAETCS Pa3BEPTKON OOKOBOM MOBEPXHOCTH IMIIMHAPA.

2 '
A A,

2

— OJIHa U Ta K€ TOYKa Ha HWIMHJpE (aHAJIOTUYHO

h

A A’
1
27R B, *
Puc. 7. PazBepTka 60KOBOI MOBEPXHOCTH
UTto MBI 3HaeM Mpo 3TOT NpsiMOyroiibHUK? Ero cTopoHa A4, paBHa BBICOTE LIUIUH/PA (BEIb
!

oOpasytomas paBHa BeicoTe). [Ipyras ctopona A1y paBHa JUIMHE OKPY>KHOCTH OCHOBAHMS, TO
ects 2R (Cm. Puc. 7.)

3HAYUT, IJIOIIA]b IPSMOYTOJIbHUKA PaBHA 2nR h‘. Uraxk, Som = anh’ I R

e —paauyc
OCHOBaHHMS IIWIMH/IPA, " _ Bricora.
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I[nomaap NOJIHON NOBEPXHOCTH HWJIMHIPA
Hapsiny ¢ mmomaneio 60K0OBOM MOBEPXHOCTH MOXKHO HAWTH U TIIOMIA H TTOJTHOM
MOBEPXHOCTH. J[JIs1 3TOTO K TUIONIaIM OOKOBOM MOBEPXHOCTH HA0 MTPHUOABUTH TUIOMIAIN

. 2
ocHoBaHui. Ho ka)k7j0e OCHOBaHUE — 3TO KPYT pajinyca R , Ubsl TUIOMIA/Ib 1O (popMmyrie paBHA mR

OKOH‘I&TCJ’IBHO, HUMCCM:

_ 2 _
San = Sen + 2nR* =2nR(R + h}, rae R_ paanyc OCHOBAHMS LWJIUHJIPA, h_ BBICOTA.

IIpumepsl 32124 Ha NPpUMeHEeHUe BbIBeeHHBIX (pOpMY.I

0.
A, g B,

A, B,

'O:

Puc. 8. Mnmoctpauus k npumepy 1

IIpumep 1. IInomans OOKOBOI MOBEPXHOCTH MMIIMHAPA paBHA 5. Haitru IIJIOIIAb OCEBOTO

ceuenust mumuapa. (Cm. Puc. 8.)
)
.S-E_n.= EﬂRh,aSucz 2Rh -S.uc:.s'ﬁ_n_:ﬁ =;

Pemenne. Kak MbI 3HaeM, . 3HAYUT

A,

Puc. 9. Unmroctpanuust k npumepy 2
5

Otser: ™.
Ilpumep 2. BoicoTa mununapa Ha 12 cM GoJibliie ero pajnyca, a riolaab MOJTHON

2 o
MOBEPXHOCTHU paBHA 2881 €M” Hajiry panuyc ocHOBaHUs U BbICOTY. (CMm. Puc. 9.)

Pemenue. ITo Gpopmyie nmeem: 2nR(R + h) = 288m; R(R+h) = 144.

h=R+12

1o ycnoButo, , IMeeM:
R(2R+12) =144; R*+6R-72=0;
R=6
=-12

Tak kak paanyc OJIOKUTENEH, TO R=6c;h=18cm.

OTBCTZR =6cv; h =18 cM.

IpakTuyeckasi padora Ne63 «Iliomaas 60K0BOI U MOJTHON MOBEPXHOCTH KOHYCA)

1. Pannyc ocHOBaHMS KOHYCa paBeH 3, BbIcoTa paBHa 4. Haiinure momans
MIOJIHOM MOBEPXHOCTH KOHYCA, €r0 00BEM.
2.0ceBoe cedeHne KOHyca paBHOCTOPOHHUHN TPEYTOJIbHUK CO CTOpOHO# 10cMm.
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Haiitu niomaas 60K0BO U MOTHOM MOBEPXHOCTH KOHYca. O0beM KoHyca.

3.JlnaroHasib OCEBOTO CEUEHHMS UIUHIpa paBHA 48. YTOJI MEXKIy 3TOM

JMaroHanbio u oopasyromeit paseH 300. Haiiaure paanyc nuianHapa, €ro BEICOTY,

TJI0IA I OOKOBOM M MOJTHOM MOBEPXHOCTEH U 0OBEM.

4.Ilycts V, r 1 h cooTBeTCTBEHHO 00BEM, PANYC U BhICOTa LWiMHApa. Haiiaure:

a) V, eciu =272 cM, h=3 cm; 0) 1, ectu V=120 cm3, h=3,6 cm; B) h, ecu r=h,

V=8rn cm3

IpakTuyeckas padora Ne64 « BpruncijieHue miomaau NOBEPXHOCTH TeJl BPAIIEHH L)

Bapuanrt 1

1. O0pa3yromas KOHyca paBHa 8 CM M HaKJIOHEHA K TUIOCKOCTH OCHOBaHUS 1o yriioM 30°.
Haitgure monHyro MoBEpXHOCTh KOHYCA.

2. bokoBas MOBEpXHOCTh KOHYCa paBHA S, a paauyc ocHoBaHusA — R. Halinure ninvuHy Xopibl
OCHOBaHUs, KOTOpasi BUJHA U3 BEPIIMHBI KOHYCA M0J] YIJIOM Q.

3. Pagnycel ocHOBaHUI yCEUEHHOTO KOHYca paBHBI 3 1 6 cM. Haiigute 60KOBYIO
IIOBEPXHOCTh KOHYCA, €CJIM €r0 BBICOTA paBHA 4 CM.

Bapuant 2

1. BricoTa koHyca paBHa 3 ¢cM U coCTaBJIsieT ¢ oOpa3zyromiei yron 60°. Haiiqure nmoyiHyto
MOBEPXHOCTh KOHYCA.

2. bokoBast MOBEpXHOCTh KOHYca paBHa S, a oOpa3zyromas — |. Haliaure niuHy Xopast
OCHOBaHUs, KOTOpasi BUHA U3 [IEHTPAa OCHOBAHUS MOJI YIJIOM (L.

3. Paguyc 60:1b111€r0 OCHOBAHUS YCEUEHHOTO KOHYCA paBeH 7 €M, a €ro BbICOTa U
oOpa3yromias paBHbI 3 1 5 cM cOOTBETCTBEHHO. HaliinTe 60KOBYIO MOBEPXHOCTH KOHYCA.

IIpakTuyeckast padora Ne65 «O0bemM NpuU3Mbl, IWINHAPA, MMPAMHUAbI, KOHYCA U
mapa»

JIerko miu CiI0XKHO BBIYUCIATH 00beMbl? [loka MBI yMeeM HaXOAUTh JHIIb 00BEMBI
napajuleJenune10B, HWIMHAPOB U MPU3M, IIO3TOMY 33Jauya BEIUNCICHUSI 00bEMOB KaXeTCsI
JIOBOJIBHO JIETKOU. J[ecTBUTENBHO, 1 (POPMYITBI JOKA3BIBATUCH O0€3 Tpy/a, U BHIYUCICHUS ObLIH
HE CJIMIIKOM rpoMo3akuMu. CoOCTBEHHO, (hopMyIa Juisi HAXOXKIEHHsI 00beMa IPSIMOYTOJIBHOTO
napajuiejenuIea N3BeCTHa ellle ¢ HaYaJIbHOW LIKOJIBI.

Wnes 6p11a oTHOCUTENBHO TIpOcTa. MBI BBEHM 00BheM Ky0Oa, uepe3 Hero HaluIu 00beM
MPsIMOYTOJIBHOTO TIapajuieienuIe a, o CyTH, «pa30uB» ero Ha KyOUKH, OTCIOa MPHUIILTH K
npu3Mam, a OT HUX — K HuinHIpaMm. Ho B ciiyyae nmupaMu/ipl U KOHYca «pa30uTh» UX Ha KYOUKHU
HE MOJIYYUTCS.

XoTs peBHUE rpeku npodoBanu. B V Beke 10 H. 3. rpeyeckuM MaTeMaTukoM JleMOKpuToM
OBLTO BBICKA3aHO MPEANOI0KEHHE, YTO 00BEM MUPAMUIBI PABEH TPETH 00beMa MPU3MBI C TEM
7K€ OCHOBAHUEM U TOM K€ BBICOTOM. J|0Ka3aTh 3TO HE CMOT HU OH, HU MOJIYYHUBIINHN MTO3IHEE TOT
e pesynbrar EBknua. BrpoueM, nannas hopmyna moaTBep:kaagach NpakTUKON —
JIEHCTBUTEIBHO, MBI MOKEM U3MEPUTH 00bEeM JIF000H KOHKPETHON MUPAMUJIBI C JTFO00M
CTEeNeHbI0 TOYHOCTU. Hanpumep, eciiv B3sTh MUPAMUIKY U 3aMIOJIHUTH €€ 4eM-HUOYAb (BOIOH,
MIECKOM), a TIOTOM BBIYHCIIUTH 00BEM TOTO, UEM MBI 3aMOIHUIM. Bripoyewm, yueHble U 1o cei
JIEHb TMBITAIOTCS Pa30UTh MPU3MY Ha TPU PABHBIX MUPAMUJBI, YTO JOKa3aiao Obl GopMyIy.

IIpakTnuyeckas padora Ne66-67. KomOuHalys MHOTOIPaHHUKOB U T€J BPAILICHHSL.

Panuycel ocHOoBaHMi yceueHHOTo KoHYca 3 M u 6 M, BbicoTa 4 M. Haiinure oOpa3yromiyto.

Huamerp mapa 25 cM. Ha ero noBepxHOCTH JaHbl TOUKAa A ¥ OKPY’KHOCTb, BCE TOUKH
KOTOpoOM ynasens! (1o npsiMoit) oT A Ha 15 cMm. Haiinure paguyc 3Toi OKpyKHOCTH.

Beicora munnHpa 6 cM, paanyc ocHoBaHMs 5 cM. Haliaure miomanb cedeHus,
IIPOBEJEHHOTO NMapaJIeIbHO OCH LIWJIMHIPA HA PACCTOSHHUU 4 CM OT Hee.

Beicora munuzapa 8 1M, paguyc ocHOBaHUA S5 M. LIMIMHAp nepecedeH MiI0CKOCThIO Tak,
YTO B CEUCHHH IOTy4YmiIcs KBaapaT. Haiiaure paccTossHuE OT 3TOrO CE4eHUs A0 OCH.

Beicora munuzapa 2 M. Paguyc ocHoBaHus 7 M. B 3TOT IMIMHIp HAKJIIOHHO BIIMCAH KBaapaT
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TaK, 4TO BCE BEPIUMHBI €I0 JIEKAT Ha OKPYKHOCTAX OCHOBaHUM. Haiinure cTopoHy KBaapara.

Pannyc ocHoBanms koHyca 3 M, Beicota 4 M. Haitnure o6pasyromryro L

Oo6pasyromias KoHyca | HaKJIIOHEHa K TNIOCKOCTH OCHOBaHus no yriiom 30°. Haiinure
BBICOTY.

[IpaBunbHAs n-yrojapHasi Mpu3Ma BIKcaHa B map paauyca R. Pebpo ocHoBaHus mpu3Mbl
paBHO a. Haiiaute BeicOTYy mpu3mel ipu: 1) n = 3;

2)n=4;3)n=6.

O0bem nuUpaMuabl M yCeYEeHHOM MUPaMUAbI
B namm 1Hu dpopmyna gaBHo nokazaHa. M caenaHo 3To ¢ moMolnbsto uHTerpanoB. [lomHuM,

b
4TO V= fﬂ S{x}dx’ rae 5(x) _ 3TO IUIOLIA/Ib CEUEHUsI (PUTYpPBI IIIOCKOCTHIO,
NEPIEHAUKYJIIPHON HEKOTOPOH OCH, KOTOPYIO MBI IIPOBEIH.
C noMo1pIo 3TOro MeTo1a BbiBeieM 00beM nupamuibl. Haunem ¢ o0beMa TpeyroabHOM
IIAPaMUJBL.

OAEBC O

v
— BepIIMHA), 0003HAYUM ee 00beM Yepe3  ; IUIOMIAJlb e

(

OCHOBaHs “4BC — 5; ee sricora 21 = h (cm. Puc. 1).

Paccmorpum nupamuny

OABC

Puc. 1. [Iupamua
I oxX OH M
POBEIEM OCh  , COBHNAJAIOLIYIO C JIy4YOM . PaccMoTpuM npou3BOJIbHYIO TOUKY ~ Ha

o A B, C
3TOW OCH BHYTPU NUPaMUJbL. Uepes 3Ty TOUKY IPOBENEM ceueHHe ~ 1 171 nepneHauKyIspHoe

k
V=L s@dx 5 A,B,

N C
Hamieit ocu. [ToMmHuM, 9TO — TUJIOIIA/h CEYCHUS 1 (cMm. Puc. 2).

S{x]

AX

Beipasum, yemy paBHO

\

-
-
-

‘B
i

0X A;B,Cy
Puc. 2. I[IpoBenenHsie 0ch W NEPICHANKYIISIPHOE OCH CEUCHUE
ABC

Ad B, G ~AABC A1Bi Gy NEPIECHAUKYJIPHBI
A€ IAC BiC I BC | AyBy Il AB

3aMCTI/IM, 4qTo . U3 TOI'O, 4TO IIJIOCKOCTH

oxX
OCH ~, CIIEYET, YTO IJIOCKOCTH MMapaJljIeIbHbI, a 3HAYHT,
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Torya moTydaercs, 4o ﬂ.Alﬂleﬂ.AﬂC’ AB,0C;~ABOC - AA,O0B,~AAQB
4,6 _ 04 _BG _ 48 _ g
yro ¢ oc BE A8 (o TpeTheMy mpH3HAKyY momoous) (cMm. Puc. 3).
A X
O |

, OTKyJIa CIIEITyeT,

Puc. 3. [lomoOHbBIC TPEYTOJIbHUKH

Haiinem, yemy paBeH ko3pGULIMEHT TOA00HUS

A4AHO u ﬁAlMD. OHuU 1ToA0OHKI ¢ TeM ke KodhpuimeHTom k, T.

Paccmotpum
06, _ 94 _ 4 04, _ M _
kK 9¢ 04 , a 3Haymr, 94  OH . U3 ycnoBust OH = h,, nyCTh MH = *,
— 1 oM _hmx _
rorga PM = h—x [Monyuaem, uro 9H  * )
S14:B.C; _ .2 Slx) _ (h—:’}z S(x) = .'E-'(h—:'}z
V4uThIBas, 4TO ~LABC , mojayyaeMm < R® R
OKOHYATENbHO,
_ rh T S S N . _ o xR \h_ o f SR®Y _ Sk
V—fu.'il[x}dx—fu RE rix—.'ifu hE d(x—h) =S5 3R? []_ﬂ ( 3h=)_3
V==:S5h

I/ITaK, MBI AOKa3aJlli, 4YTO 00BeM TpeerHBHOﬁ IMUpaMuU bl 3 .

Ocraiock BeIBECTH (OPMYITY Al IPOU3BOIBHON MUPaMUAbL. JTO AEIAeTCs IPOCTO:
pa3buBaeM NMpPOU3BOJIBHYIO MMPaMHLy Ha TpeyroybHble (cMm. Puc. 4).

S

L 0
C

Puc. 4. PazOuenne npous3BoJIbHOM MUpaMUIbl Ha TPEYTOJIbHbIE

Torna
_ _ ol | S _ 1 o _ 1.
Vrrp.nup. - Vl TP Hp. + VZ TROEp. 5 + T 3 h (SID-EH. + SZCH:H.} — 3 h Srrp.nup.
Htak, OKOHYATENBbHO, TEOPEMA, KOTOPYIO MBI JOKa3aIH: 00bEM MUPAMHUJILI PABEH TPETH

1
V==-5h
MPOU3BCACHUA TIJIOITaAN €€ OCHOBAHHWA U BBICOTHI 3 .
B kauecTBe cieacTBUS MOXKHO J0Ka3aTh U (I)OpMyJ'Iy JJISI BBIYMCIICHU A o0bema ycequHOﬁ

_ih(‘sl-l_ 5152+52)r h

v =
VCIOHD. o
nupamusl (cMm. Puc. 10): JI€  — BBICOTA YCEYECHHOU

5 5 o
MnUupamMuJbl, a ilp~2 — miomaan €€ OCHOBAaHUU.
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Puc. 10. Yceuennas nupamua

Joka3atenbcTBO (0€3 MHTErpaJia)

1
==5:h

Jlokaxem, uto 3 . Kak u B mepBOM J10Ka3aTeNbCTBE, MBI JOKAXKEM (HOPMYITY IS

TPEYroJabHOW MUPaMHIbL, a KaK OHa 0000I1aeTcs 40 TPOU3BOJILHOMN, BbI YK€ 3HAETE.

[lycto SABC _ TpeyrojbHas mupamMusa, S_ BEpIIIMHA, A4BC _  wopanme (cm. Puc. 5).

S

SAEC
Puc. 5. — TpeyroyibHas nupamuia

JIONOJTHUM 3TY MUPaMUIY A0 MPU3MBI C TEM K€ OCHOBaHHMEM M BBICOTOH (cM. Puc. 6).

C

ABCSB,C,

Puc. 6. Ilpuzma

. SABC SBCB, SCC,B

OTta npu3ma cocTaBjieHa U3 TpexX MUPaMUI: JaHHOU 1 (cm. Puc. 7).
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Puc. 7. Ilpusma u3 Tpex nupaMux
ABCS BCSB

PaccMOTPHM MCXOHYIO HUPAMULLY ¥ THPaMULy 1, 3aMeTHM, YTO y
AASE = AEB5 5B
HUX (KaK TpeyronbHUKH, 00pa30BaBIIMECS TIPH IIPOBEICHAM IHATOHAIM ~ — B
ASB,B c
TnapajuIeorpaMme ). BBICOTBI, IPOBEICHHBIE U3 TOUKH ~ Ha KAJKIYIO M3 STUX
N hy=nh
MJIOCKOCTEH, COBIAIAl0T = 1 Z (cMm. Puc. 8).
ASB,B
Puc. 8. BeicoTa, IpOBE/IcHHAs K IIIOCKOCTH
ABCS BCSB,
Pa3 y nupamus u PaBHbI BBICOTHI U OCHOBAHHs, TO PAaBHbI U
Vv =1
o0bempr  45¢%  "ECSEL (cnienyer u3 paBeHCTBAa 00HEMOB PABHOBEIMKHX TEN).
5CC,B, S5CEE vV =V
AHAJIOTHYHO €CIIM PACCMOTPETh TUPAMUJIBI 171y 1o €GB TSCEE p

ACC,B, = AB,BC B,C
K. (KaK TPCYTOJIbHUKH, O6pa3OBaBI_HI/ICCSI IIpU MPOBCACHNHN AUArOHAJIN B

BE,C,C 5
). BeICOTHI, MpOBeIEHHBIE U3 TOUKHU ~ Ha KXKIYIO U3 ITUX

h,=h

napauiesiorpaMme

IUIOCKOCTEH, COBIIAJAIOT 2 (cm. Puc. 9). To ecTp miomaam OCHOBaHUM U BBICOTHI PAaBHBI.
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BEB,C,C
Puc. 9. Bricora, npoBeneHHas K MIOCKOCTH 1=1
[Monyuymnu, 4To BCe TPpU MUPAMUJIBI UMEIOT OJMH U TOT K€
= Vscem, T Voces, ' Vases = 3Vages =35 h

9

Vsce,s, = Voces, = Vases
Sh

5
00BeM , To ecTb ™

Vages =5
OTKyZa . Teopema nokazana.

O0beM yceueHHOM MUPAMM/IbI

A;B,C, 4,5,

. [ 5,5
Hrak, nycTh y yc€UeHHON MUPAMUIbI 2 OCHOBaHHUA UMEIOT IUIOIIAu ~ '~ 2;

o o
BBICOTA — . JlOCTPOUM 3Ty YCEUCHHYIO MUPaMHy 0 OOBIYHOM mupaMusl. [lycts ~ — BepiinHa

M, M
nupaMuibl. OIycTUM BBICOTY, OHA [IEPECEUET OCHOBAHUS B TOUKAX = M~ 2 COOTBETCTBEHHO.
x
(cm. Puc. 11).

ITycTp OM,

Puc. 11. Unnroctpanus K yclioBUIO

=
k= ||—1
~ X
3amMeTuM, 4TO A4, B, G ~AA; B, G 1 KO3PPUITUCHT 1TO100US * (060CHOBBIBAJIOCH
paHHee).

Torna oueBUHO, 4TO 00BEM YCEUEHHOM MUpPaMuUbl paBEH pa3HOCTH 00bEMOB OOJIBILION
IApaMUbl U MAJIOH, TO €CTh:

1 1
V=Vousnec, ~Voamc = 551{3‘ +h) - 552 Tx

o X
Ocraiocs HANTH

aA,M 5,
AA B Cy~AALB,C A M, 4S
U3 toro, yro 17171 2727 monyyaem ¢ ® * (B CHITY TOTO YTO 3TO
COOTBETCTBYIOIINE OTPE3KH MOJOOHBIX (DUTYP, YbH IUIOIIATN HAM U3BECTHBI).

oM, _h#x _ |5
. r oM s
C npyroi CTOpOHBI, AOM,A,~AOM, 4, (6BUTO BBIBEIICHO paHee), Torma  © *
5 x RS
oy o=
)5, = x/5; 5 -
3HauuT, (h+x) ; 'Y

)

OKOHYATENbHO,

((%)%)

hS
B 3( J__ Er) 3 (51\/._ 52‘4'/_) —h(51+ 515, +52)
R ) ‘“
B CHIIY OpMYJIBI pa3HOCTH KyO0oB. UTo 1 TpeboBaIoch J0Ka3aTh.
IIpumep 1
3akpenuM BbIBEACHHYIO (hOopMyly o0bemMa MUpaMuIbl IPUMEPOM.

vV . . SABC AB=6 AS=4
Yemy paBeH 00be€M =~ MPABWIBHOM TPEYroJbHOM MUpaMHIbI , €CIIN , ?
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(Cwm. Puc. 12.)

&

Puc. 12. Unmroctpanus k 3agaye
1
V==-5-h
Pewenue. Kak MbI 3HaeM, 3 .
[TockosibKy B OCHOBAaHUU JIEKUT MPABUIIbHBINA TPEyrosbHUK (cM. Puc. 13),
z
a™3 _ 363
5= =" =9,/3
TO * 2 )

Puc. 13. TlpaBuibHbIi TPEYyroJbHUK B OCHOBaHUH

Hai 50 ASOA SA=4
anJiIcM BBICOTY U3 MPAMOYTOJIBHOT'O TPEYTOJIbHUKA . FI/IHOTeHy3a ,a

04 } ) % 0A = % =23
KaTeT — paanycC OIMMCAHHOU OKPYXKXHOCTH, KOTOPBIM paBCH , TO €CTh (CM.
Puc. 14).

A50A

Puc. 14. Ctoponsl

50 =542 — 042 =1

Otcrona o teopeme [Tudaropa 6—12=2 A 3HAYUT, 00bEeM

paBeH
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V= i 9/3-2 =63
OtBeT: E‘E.

O0bem KOHYCa H YCEYEHHOI'0 KOHYyca

Teopema. O6beM konyca (cM. Puc. 15) paBen 3 3 rme R_ panuyc

h
OCHOBAHHUsS KOHYCa, —— €ro BBICOTA.

Puc. 15. Konyc

dopmyna /1715 BEIYUCICHUsI 00beMa KOHyCa B TOYHOCTH COBIIAJIACT C aHAJIOTHYHOU
dbopmyI0if 1711 TUpaMubl, TaK KaKk KOHYC — 3TO, 110 CYTH, U €CTh TUPaMUa, TOJIbKO B
OCHOBAHHH JIGKHUT «OCCKOHEYHOYTOJIBHUK» — OKPYKHOCTB (cM. Puc. 16).

Puc. 16. MHOTOyroiapHUK, CTpEMSILIUNCS K OKPYKHOCTH
Ecnu nozncraButh B hopMyily oObema nupamuibl MI0Ma > OCHOBaHUS KOHYCa, TO €CTh
1 _p2
V ==-mR"h

IUI0IIA/lb KpyTa, TO Mbl U IPUXOIUM K opMyJie 3 .

JlokasbiBaeTcs ke popMyra Ui KOHyca a0COIIOTHO aHAJIOTMYHO MUpaMUJIe.
PaccmarpuBaercs Takas ke 0Cb, OTMEYAETCSl TOUHO TAaKO€ ke 1o100ue, a Aajbiie Oepercs TOT
e camblil uHTerpai (cm. Puc. 17).

Puc. 17. Unmroctpanus s 10Ka3aTenbcTBa (HOpMyIbl
AHaJOTMYHBIM BBITJIAIUT U CJIEICTBUE PO yceUeHHbIN KOHYC (cM. Puc.
1 1 2 2
View = 3h(S1+/515;, +5,) = ;nh(R] + RyR, + R3).
18): JlokazaTenbCcTBO a0COIFOTHO
aQHAJIOTUYHO TOMY, YTO OBLIO MPUBEACHO JJIS1 YCEUCHHON MUPaMU/IBL.
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Puc. 18. Yceuennas nupamua

IIpakTuyeckasi padora Ne 68. Penienue 3a1a4 Ha mpuMeHeHUe POPMYJT BBIYUCICHHS
00bEeMOB

Samanue 1.

Jmametp ocHOBaHUS KOHYyca paBeH 12, a mmHa obpasyromieit — 10. Haiinute o0beM KoHyca.

v
B otBeTe 3anumniure -.
T

Pemenue:

V= é nrh
r=6h=8V=:In-62-8=96n
OtBer: 96.

3amanue 2.

Pebpa npsimoyronsHOTO Napauienenuneaa pasusl 4, 5 u 8. Haiinure o6bem
napasuieNienumnena.

V =a-b-c— dopmyna c 5 kiacca
V=4-5-8=160
Otser:160

3amanue 3.
10 8

Panuyc ocHoBaHus uMHIpa paBeH 4, BeicoTa — . Haliante o6beM ummHapa.
T
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V = nr’h
10
V=n-42-?= 160
OtBeT:160
3ananue 4.

B ocHOBaHMU TPeyroabHOI MUPaMHIBI JISKUT MIPSIMOYTOIBHBIN TPEYTOJIHUK ¢ KaTeTamu 4
u 3. Haiigute o0beM npamMuibl, eciii €€ BhIcOTa paBHA 9.

1
V:§ SOCHh
1 1
SOCH =E-a-b 52534:6
1
V=§-6-9= 18
OtBeT:18
3amanue 5.

O6beM konyca paseH 12. [lapanienbHO OCHOBaHHIO KOHYCa MPOBEACHO CEUEHUE, JIesiee
BBICOTY KOHYyca nornosiaM. Haiiiure o6beM 0TCeueHHOro KOHYca.

Croco0 1.

o o r h
JIuneitHble pa3Mepbl 00JbIIOro KoHyca I 1 h. JInHelHble pa3Mepbl MaJIeHbKOIO KOHYCa SHS

2
Znr? =12 it iy,
3 374 2
[Ipeobpazyem:
1
nr? = 36 anz =V,
IToncraBnM:
1
—-36 =Y,
24 M
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V,=15
OtBeT:1,5 - cnokHO

Croco0 2.

Ilonckazka:
[Ipu n3MeHeHnH BcexX JIMHEWHBIX pa3MepoB Teja B K pa3, 00beM 3TOro Teja U3MEHSICTCS B
k3 pas.
3 12
k=2 k*>=8 V=?=1,5
OtBer:1,5
JlaHHBIN TIpreM pelieHus 3a1a4d He TpeOyeT 3HaHus GopMyIibl 00beMa KOHYca.

3amanue 6.
Konundeckas BopoHka 00beMOM 16 TUTPOB MOJHOCTHIO 3aNIOJTHEHA KUIKOCTHIO. 13 BOPOHKH

BbIUEPIIAIN YACTh KUAKOCTH, IIPU ITOM €€ YPOBEHb CHU3HJICS J10 ITOJIOBUHBI BEICOTHI BOPOHKH.
CKOJIBKO JINTPOB UAKOCTU BblUEpragu?

16
k=2 k3=8V=§=2
Haiinem CKOJBKO JIMTPOB KHUIKOCTH BblYEPIIAJIU:
16-2=14
Ortsert: 14
3ananue 7.

1 o
B COCy B BUJC KOHYCA HAJIMTA XUAKOCTH 10 Z BBICOTBEI. OOBEM HAJIUTOM KHUJIKOCTHU paBCH

5. Ckoabko KUJIKOCTHU HYKHO HOJINTD, YTOOBI HAIIOJIHUTh cocya ,Z[OBerY?

O

k=4 k3=64 V=64-5=320

HaiimeM CKOJIBKO KUAKOCTH HYXHO JIOJHUTH, YTOOBI HATIOJIHUTH COCY/I IOBEPXY:
320-5=315
OtBeTr:315

3ananue 8.

O06BEM npsiMoyroabHOTo napaenenunena pasen 108. Uemy Oyzaer paBeH 00bEM
napaesenunena, eciiu KaxJ0e ero peopo yMeHbIIUTh B TPH pa3a?
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k=3 k¥=27V= 08—
= — =— =
OtBeT: 4
3aganue 9.

O6bEm umuHapa paBeH 30. UeMy paBeH 00BEM KOHYCA C TAKUM K€ OCHOBAHHEM H
BBICOTOM?

Iloxcka3zka:

1
Ecan MUJIIMHAP U KOHYC UMCHOT 0611_[66 OCHOBAHUEC U BBICOTY, TO Vk = 5 Vll

1
Vi = 3 30 =10
Otset:10
3aganue 10.

O0béM KoHyca paBeH 25. UeMmy paBeH 00BEM IIMIIMHIPA C TAKUM K€ OCHOBAaHHUEM U
BBICOTOM?

1
25 ==V,
V, =75
OtBeT:75

IIpakTnyeckas padora Ne68 «lIpocreiimue 3agaun B KOOpAUHATAX»

Samanue 1.
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CocrtaBuTh ypaBHeHHE chepbl paanyca R = 5 ¢ HeHTpoM B Havajie KOOpHHAT.

3amanue 2.

Hanmcats ypaBaenue chepsl ¢ ueHtpom B Touke C (2; —3; 5) u panguycom, paBHBIM 6.
3amanue 3.

Haiiti nentp u pamyc chepsi (x + 4)* + (y — 3)*+ z* =100.

3amanue 4

. Jlokasars, 4TO ypaBHEHUE x>+ y2 +2z —2x+4y— 6z + 5 =0 sABnsercs ypaBHEHUEM
chepsl.

3ananue 5

Harnumure ypaBHeHHE TIpsIMO poxo et uepes nBe nanubie Touku C(2;5) u D(5;2)

IpakTnyeckas padora Ne69 «Pemnienue 3a1a4 ¢ MTOMOIIBIO KOOPJIUHATY

3amanue 1

Ha ocu OxOx HaliTH TOUKY, paBHOYIaJI€HHYIO OT
touek A(2;—4;5)A(2;—4;5) u B(—3;2;7)B(—3;2;7).

3ananue 2

Haiitu kocunyc yria mexny Bektopamu ABAB u ACAC.

A=(—4;4;4),B=(3;1,0),C=(—1;0;6).

3ananue 3

Kommianapus! 1u BekTopa a,b,ca,b,c?

a=(—3;2;1),b=(3;1;2),c=(3;—1;4)

3ananue 4

3amaHbl Ba BEKTOpa B MpocTpaHcTBe. Haiitu: a) ux cymmy; 0) X pa3HOCTh; KOCHHYC yIJia
MEXy HUMH, B) UX BeKTOopHOE mpomsBenenue. a=(0;1;1),b=(—2;0;1).

3ananue 5

HaiiTu panr u 6a3uc cucteMbl BEKTOPOB, IEPEHTH K HOBOMY 0a3ucy. 3anucarh pa3aoKeHus
BEKTOPOB IO HalJICHHBIM Oa3ucam.

3ananue 6

KomruianapHsl 11 BekTopa?

a =(—3;2;1),b =(3;1;2),c =(3;—-1;4).

IIpakTuyeckas padora Ne70 «Penienue 3a1au ¢ MOMOIIBIO KOOPJAUHAT
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Hausl Tpeyroasanku ABC, A,B,C, u ase trouku O u P mpocTpaHcTBa.
H3secTHO, 4TO OA +5}§=5£1. OB +5I’=5§1, 0_5+55={ﬁ. Hoxa-

JHTe, UTO CTOPOHBI TpeyroabHuKa A,B,C; coOTBeTCTBEHHO pPAaBHEI
H MapajuleJbHEl CTOPOHAM TpeyronasHuka ABC.

[Ipn KaKKX 3HAYEHUAX k B paseHCTBe 4 = kb, rae b # 0, BeKTOphi d ¥ b:
A) KOJIMHeapHBI; 6) coHampaBieHBI; B) NMPOTHBOIMOJOM¥KHO HampasJe-
HBEI; T') ABJAKTCA NPOTHBOIOJIOMKHBEIMH? -’
Yucna k u [ ne pasHe! ApyT Apyry. JloKamuTe, 4TO eCAH BEXTOPLL @ + kb

ud+ib He KOJJMHEADHBI, TO: &) BEKTOPHl @ u b He KOJLTHHEAPHBI;

6) BEKTOpHI G + kb ua +1,b He KONNHHeApHBI OPH NIOBIX HEPABHBIX
uncaax k, u [l,.

Tourku A,, B, u C, — cepeausnl cropor BC, AC u AB TpeyroipHHKa
ABC, touka O — npom3sBoNbHAA TO4YKA NMpocTpancTsa. [JJokamure, 4to
— — — — —— —

OA, +0B, +0C, =0A + OB + OC.

OTrpeskn, COEJUHSION[HE CEePeiHHbI IPOTUBOINOIOMKHBIX CTOPOH YeThI-

pexyrosaesauKa ABCD, nepecekarorcs B Touke M. Touka O — npous-
BO/TbHAA TOUKA NpocTpaHCTBa. [[OKaXHTe, YTO CIpaBelIMBO PABEHCTBO

OM =%(0A+OB+GTJ'+03).
Juarosann napamnenorpamma ABCD nepecerarwTca B Touke O. oka-

MHUTe, 4TO A1dA A0b0id Toukn M mpocTpaHCTBa cnpaBeIIHBO HEDABEH-
crBo MO < 41(MA + MB + MC + MD).

Tpu Toukm M, N u P nexar Ha OOHOH npaAMoil, a Touka O He JeXKHT
Ha 2TOoW npaMoii. Beipasure BeKTOP (Iﬁb yepes BEKTOPBI Cﬁ? M C)_f\? , eclH:
a) ﬁﬁ = EM_J‘:T; 0) ﬁ = —% P]“}’; B) M_P’: k- Mﬁ; roe k — maEHOEe YHCTIO.

IIpakTnueckas padora Ne71 «lloBTopeHne n3y4eHHOTO»

Haiitu yron mexny BeKTOopamu.

Haiigure yron ACB B Tpeyronbauke ABC.
Haiitu yriel, coctaBiseMble BEKTOPOM € KOOPJUHATHBIMU OCSMHU.

Bapuanr 1.

1.2. A(2; -3;4); B(-2;3;7) u C(1;-2;-5).
3.uB(9; -1:4).

Bapuanr 2.

1. 2. A(6;-1;2); B(8;-2;4) u C(-3;9;0).
3.1 B(-2;3;5).

Bapuanr 3.

1. 2. A(9; -2;0); B(12;-3;5) m C(1;-2;6).

3. uB(-8;-2;3).

Bapuanr 4.

1. 2. A(7; -3;1); B(5;4;-2) u C(0;1;-5).
3.uB 4;-1;2).

Bapwanr 5.

1. 2. A(8;0; -3); B(-2;9;-7) u C(-3;-2;4).

3.uB(2:4;-1).
Bapmuanr 6.
1. 2. A(2; -3;5); B(0;1;7) u C(4;-3:6).
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3.uB(-3;-1:4).
Bapwuant 7.

1.2. A(11; -155); B(10;0:4) 1 C(3;6:9).

3.u B (-6; -2;4).
Bapuanr 8.

1. 2. A(-4; -3;0); B(-11;2;-5) u C(0;-2;3).

3.1 B(5;9;2).
BapwuanT 9.

1. 2. A(0;1;2); B(-2; 0;-1) u C(-3;-2;5).

3.1 B(-3;5;8).
Bapmuanrt 10.

1. 2. A(2; -3;4); B(-2;0;7) u C(-3;-2;5).

3. u B(1;6;0).
Bapuant 11.

1. 2. A(2; -3;4); B(3:4;5) u C(-1;-2;0).

3. u B(5;0;10).
Bapuant 12.

1. 2. A(9; -8;6); B(-2;0;7) u C(0;-2;6).

3. u B(8;4;0).

IIpakTHyeckas padora Ne72 «IloBTOpeHne N3y4yeHHOTO»

1 BapuaHt

3ananue Ne 1

Ha cropone BC
napasuienorpamma ABCJ]
B3sTa Touka K Tak, 4o

BK:KC=1:4.
Beipazute BekTopbl AC, BK,
CK, AK, Kl uepe3 AB=pu
AJl = k. Beipazute AS, eciu
Touka S — cepenuna KJI.

3ananue Ne 2

B paBHOOepeHHO
Tpaneuuu OCTPbIE YIJIbl PaBHbI
450, MEHBIIIee OCHOBaHME
PaBHO 5 CM, a pacCTOSIHHE
MEX/1y OCHOBaHHUSIMH 4 CM.
Haiinure Oonbliiee OCHOBaHUE
Y CPEIHIOIO JTUHUIO TPaTeIUu.

2 BapuaHT

3amanne No 1

Ha cropone HK pomba
MHKC B3sra Touka E Tak,
4TO

KE : HE=1 : 6. Bripazute
Bektopsl CH, KE, HE, CE,
EM yepes CK=pu CM =q.
Bripazute CJ1, eciiu Touka /|
— cepeauna ME.

3ananue No 2

B paBHOOeapeHHOIM
Tpamnenuu OCTPbIE YIIIbI
paBusI 60°, GonbIas cTopoHa
paBHa 10 cm, a Oonbliee
ocHoBanue 15 cm. Haitogure
MEHbIIIEe OCHOBaHUE U
CPEIHIOIO JTUHUIO Tpaneun

3 BapuaHT

3aganue Ne 1

B mapannenorpamme
ABC]J] Touka K — cepenuna
AB, Touka P - cepenuna BC.
Bripasute Bektopsl AC, B/,
AK, CP, CO, AP uepes
BekTopbl AB =a, AJ] = B.

3aganue Ne 2

B C

N

VY JAN I[

ABC/I — tpaneuus,
BC| AL,

CI = 6 cm, yron /] paBen
30°,

BC=4cwm.

Haitgure cpegnioro
JMHUIO TPAIEIHH.

Chucox 3aaav AJjd CaMOCTOATEJIbHOT0 pCIICHUSA

4\2)V2;

THICSYHBIX. 1) 735274,

72

. BBIHCHI/ITL, KaKUM 4YHCJIIOM (paI_II/IOHaJ'IBHBIM nin I/IppaI_II/IOHaJ'ILHBIM) SABIACTCA YHMCI0BOC

snauenne Beipaxkenns: 1) (V8 — 3)(3 + 2v2); 2) (\/2_7 — 2)(2 —3v3);

3) (V50 +

Haiitu abcomotHyro norpetHocTs npuonmxenus 0,55 dncna 5/8
3anummTe YuciIo B CTAaHIAPTHOM BUE. YKaKUTE €ro NPs0K U OKPYIIIUTE MAaHTHCCY 10
2) 32465103; 3) 6,0054;




10.

11.

12.

13.
14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

5 1 5 1
. 3. 273 3 77303
HaI/II[I/ITe 3HAYCHHUC BBIPAKCHUA: (23 3 ’ _33 : 2 ’ ) \/g

216’ F
Breruncnure:

0,09° -0,027¢
Borauciure: 2°-272 + 273.2° +1,25.

3
o xox |
Haiinute 3HaueHue BelpakeHus: | ———— | npux = 0,0625

Jx X
Pemnts ypaBHeHHS: 1) (x —2)(x+3)=0; 2) (X—l x+4=0;
Haiinute Kopenb ypasHenus: 1) (i)"_3 =64; 2) (%)x_3 =49,
C Kakoi MpOLEHTHOM CTaBKOW HEOOXOAUMO BIIOKHTH JICHBI'H B OaHK, €CiIM 4epe3 2 Toja

BKJIaIuuK xoueT nonyyuts 120000 py6iieii npu nepBoHadansHoM B3Hoce 100000 pyOneit?
BBIUKCIIHTB, HCIIONB3Ys ONPE/Ie/ICHIE U CBOICTBA JTorapudmon: 5085 16 — 111081112

Pemvre ypaBHEHHE: 10g7 (2)62 -Tx+ 6)— 10g7 ()C - 2) = 10g7 X

Haiinure 3nauenue Beipaskenns 1) 3tg45° — v/3ctg60° + 4sin30°
Jlokazate ToxaecTBo cos*a — sin*a = cos?a — sin’a
5 3z 12 3z
cosa=— —<a<22rmr cosf=—— rm<a<-—
BBIMHCINTE ¢ o5 + 3 » ECIH 13y 2 , I3 y 2

Hpeo6pa30BaTL B ITPOU3BCACHHUC sin18° +sin 20°

T T
VIIPOCTHTE BHIPAKEHHE CO{E - 06] +cos(a + 5)

0 . 0 0
BbIUUCIUTD 1)COS315 +sin210" + tg420 ;2) sin 127[ —cos1 gr + ctg 1z i
PemuTs ypaBHEHHE, Pa3ioKUB HA MHOKUTEIH €ro JEBYIO YacTh sin x—sin3x—0

PemuTh HepaBeHCTBO 1) COSX 2 _E ;2) sin2x >%

[ 3 V2
2arcs Y +arctg(—1)+arccos7

Brraucnure

2

(z x\ 2
Pemuts ypaBHeHne Smnf — ——
10 2

. x 1
Haiitu Bce perieHus ypaBHEHHS Ha 3aJaHHOM OTpE3Ke cosg =5 [— 67r;67r]

T
Haiitu o6nacte onpenenenus 1 001acTh 3HAUSHUNA Kax10i n3 QyHkiwmii 1) Y = 2C0{X—§J;

4
2) y=24——
)y —3

Haﬁ}lHTe TOYKU MaKCMMyMa 1 MUHHUMYMa Q)YHKHI/II/I €€ MAaKCUMYMbl © MUHUMYMBbI y=—x>+6x—8
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26.

27

28.

29.

30.

31

© =2

10.
11.

12.

13.

14.

BruIsicHUTB, SIBIISI€TCS JTH, 9€THOM, HEUSTHOW MITH HE SABJISACTCS HU YETHOM, HM HeYeTHOU (pyHKIwms: 1)

.3 X . 2 .
y—x _5+Smx, )y:x2+0083xa

. Ckoabpko PA3JIMYHBIX ABYX3HAUYHBIX YUCCII C PA3SHBIMU I_[I/I(bpaMI/I MOXHO COCTaBHUTh,

ucronb3ys mudpsl: 1) 1 u5;2)0u6;3)2,4u6;4)0,1u8;5)3,4,5u6;,6)0,2,3,4u6?
AJMUHUCTpAIUS TOPOa peliniia repeuMeHoBaTh 3 yiuibl. K BeIOOpY ObLTH TIPEIIOKEHBI 7
Ha3BaHHU. CKOJBLKUMHU CIIOCOOAMH MOTYT OBITh IEPEHMMEHOBAHBI 3TH 3 YJIUIIbI?

CKOJIbKHMH CITOCOOaMH MOYKHO Pa3MECTHTh 6 pa3IMYHBIX aBTOMOOHIICH B CEMHU
OJIHOMECTHBIX OOKcax?

B marazun noctynuio 30 X0JIOAUIBHUKOB, MSITh U3 KOTOPBIX UMEIOT 3aBOACKON Me(eKT.
CrnyuaitHeiM 00pa30oM BBIOUPAIOT OJMH XOJOIMIBHHUK. KakoBa BEpOSTHOCTH TOTO, YTO OH
Oynet 6e3 nedexra?

. KakoBa BEPOATHOCTH TOI'O, UTO B YETHIPEX CAAHHBIX KapTax 6yz[eT OJIMH TY3 U OJIUH KOpOJ'II)?
32.

HaiiTu: a) maTemaruueckoe oxunanue, 0) AUCIEPCHIO, B) CpellHEe KBaPATUUECKOE
OTKJIOHEHHE TUCKPETHOMN CIIydallHOM BEIMYUHBI X MO0 U3BECTHOMY 3aKOHY €€ paclpeaeneHusl,
3aJaHHOMY TaOJIMYHO:

2 ) 2 .1

Cymma 6eckoHeuHO yObIBaroleii reomeTpudeckoii nporpeccun pasHa 150. Haiitu by, ecinm q
=1/3

Boraucnuth npousoanyio pynxmuu (12 — 7x)3 - (3 — 2x)*

C nomol1p0 TPOU3BOJHON HAaAUTE TPOMEXKYTKH BO3pacTaHus U yObIBaHUsS pyHKumH: f(X)
=x'—8x* +3.

CocTaBbTe YpaBHEHHE KacaTeabHO K rpaduKy QyHKIHE y = X~ + X° B TOUKe ¢ aGCIHCCOl
x0=1.

Haiitu muiomanp ¢purypsel, orpaHn4eHHoN rpadkoM GYyHKIMU y=cOsX, ocbio OX u

IPAMBIMU X = —gnx =n
5 52543 | 42
Haiigute nepBooOpasHyo J(x)=5e"" +4x
Peumts ypasuenne x* — 5x3 + 8x2 —5x +1 =10
3y+l_x =5,

: i
CIINUTb CUCTEMY YPaBHCHUU 4 —6%x3Y +2 =0.

Penmre ypasnenne:V2x —x2 + 8+ Vx2 —4x =vV—x—2+1
VX

X2-8x+7 X2-8x+7
I/I306pa3I/ITe PACCTOSAHHUC U YIOJI MCIKIY CKPCHIMBAOIIUMHUCA AUATrOHAJIAMH MapalJICJIbHBIX

rpaHeii kyoa.

Pemuth HCPABCHCTBO

B ky6e ABCDAB;C;D; naiitu yron mexnay npsimeimu A1D u D E , rae E - cepennna pedpa
CCy
[ana npsimas 1 1Be Touku A 1 B, pacniosioxkeHHbI€ 110 OAHY CTOpOHY OT He€. Halinure Ha
npsiMoit Takyto Touky C, yToObl TpeyroiabHiuK ABC rimen HauMeHbIINN epuMeTp.
Haiinure 06beM IUIUHIPA C BBICOTOM, PaBHOM 5 CM, €CJTH TUaroHaJIb OCEBOTO CEUEHUS
LWIMH]pa 00pa3yeT ¢ MIOCKOCThI0 OCHOBaHUs yroi 45 rpaaycos.
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15. IInomane cedyeHus mapa mioCKOCThIO, TPOBEAEHHON Yepe3 KOHEI JuaMeTpa o yriioM 60° k
HEMY, paBHa 75TTem?”. HaiiauTe momans [IOBEPXHOCTH 11apa.

16. Haiinute nuametp mapa, 00beM KOTOPOTO paBeH 367 oM.

17. CtopoHbI TpeyrojabHUKa paBHBI 12cM 1 9 cM, a YroJl MeXAy HUMHU 30°. HaiiTi mwiomaip
TPEYroJIbHUKA

18. Harmucarp ypaBHenue chepsl ¢ meHTpom B Touke C (2; —3; 5) u paauycom, paBHBIM 6.

IIpoBepka BbINOJTHEHUS] KOHTPOJIbHBIX padoT. KonTponbsHas pabota mpoBOAUTCS C
LEJbIO PE3Y/IbTaTOB O0YUEHUS U MOCIEIYIOIIEro aHaIu3a TUIIMYHBIX OIHMOOK U 3aTPYAHEHUN
00y4aromuxcs B KOHIIE U3y4€HHUs TeMbl WK pazaena. CoriaacHo KajaeHAapHO-TeEMaTHYECKOMY
IUTaHY TUCUHUTUIMHBI IPEIyCMOTPEHO MPOBEICHUE CIECAYIOINX KOHTPOJIBHBIX Pa0doT:

KonTponbnas padborta Nel mo pazneny «Anredpa»

Kontposnbnas padota Ne2 o paszneny «OCHOBBI TPUTOHOMETPUN

Konrponsnas padora Ne3 no pa3aeny «PyHKINH, UX CBOHCTBA U Tpa(uKI»

KonTponbnas padota Ne4 no pazaeny «KomObunaropuka

Kontponbnas padota NeS no pazneny «31€MeHTHI TEOPUU BEPOSITHOCTEH U CTATUCTUKH

KonTponbnas pabota Ne6 mo teme «IIpousBoHas u ee IpUMEHEHUE»

KonTponbnas padora Ne7 no teme «HTerpai u ero npuMeHeHue»

KonTponbnas padota Ne§ mo pazneny «YpaBHEHUSI U HEPABEHCTBA»

KonTponbnas padota Ne9 no pazneny «lIpsMbie 1 II0CKOCTH B IPOCTPAHCTBE»

KonTponbnas padora Ne 10 no pazaeny «MHOTOTpaHHUKH U KPYTJIbIE TENa»

Kounrpoabsnas padora Nel
Bapuanm 1
. 7 41
1. 3anummTe Yncia B BUJIe OCCKOHEYHBIX MIEPHOIUNYECKUX APOOCH: 55}
3anucath B BUJE OOBIKHOBEHHO IpOoOM OECKOHEUHYIO AeCATUYHYIO TIpo0k: 1,(7);
-5,3(23).

1
Brraucnenue: (%)5

Borancinre: (2Y2)°
Beuucnure: V54 - V4
Vi

IIpencraBpTe B BUJIE CTENIEHEN C PALIMOHAIBHBIM ITOKa3aTeIeM — .
X

Hailinute 3HaueHne BbIpaXKeHUI Va2 +V16b2 + 4b npu a = - 2000, b = - 3000

e A i

2 L =
1 1y2 5 .. (1)?

9. PacrnonoxuTte 4ncia B MOPSIKE BO3pACTAHHUS 3 ; 3 ;9 75 3% )
x—16  x%5+4

10. Yopocture BeIpaXeHHE ———— | ———
p p x+x05+1 " x15-1

Y HaliJuTe €ro 3HaueHue npu x = 2,25

Bapuanm 2
1. 3anummwre yncna B BUAEe OECKOHEUHBIX IEPUOAUYECKUX IPOOEHi: % , 185
2. 3anmcarhb B BUJIe OOBIKHOBEHHOH JAp0oOH OECKOHEUHYIO JECATHUHYIO Apo0k: 4,(8);
3. -2,6(93).

1
4. Beruucnure: 8100004
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10. Yopocrtute BelpakeHue
X

Bsranciute: (-3v2)*
Berauciure: 1144 - 3/9

[IpencraBpTe B BUAE CTEIIEHEN C PAlMOHAIIBHBIM I10KA3aTEIEM

ok

Haiinure 3HaueHre BRIpOKCHHH 9a*+Vb2+3a mpu a = - 100, b =- 2000
3 1 2 4
Pacrionoure uncia B opsijke Bospacranus 2 *; 2; 5; 23,273

x=9 x%5 +3

———: —— ¥ HAaWJOWUTE €ro 3Ha4YeHue npu X = 6,25
_x0,5+1 x1,5+1 H p >

Bapuanm Ne 1
1. Beruucnuth 10g3 81

2 .BerauciuTs 10g169 13

3.Berauciurs 10g4 10g3 9
1g125
g5

5.BBIYHCITUTB 10g6 12- 10g6 3+ log() 9

4 BRIUUCIATH

6.Berancnute 2log, 6 +log, % —log, 35

7. BBIYHCIHUTD 10g3 2- 10g3 2-log, 6+ 10g3 6
8.BerancimnTh 1g 7(10g7 15+ l02%7 4- 10g7 6)

2 10g0,3 442
)

9. Beruncauts
10 . Pemmre ypaBuenne  logs(7 — x) = 2.
11. Haiingure KOpeHb ypaBHEHUS logs(x — 1) = logs(2x — 3).

12. HaiiguTe KOpeHb YpaBHCHHS 2logs®x — 7logs x + 3 = 0.
13. Haiigute KOpeHb ypaBHEHUS logs(7 —x) =logz(1 —x) +1
14. Haiinure KOpeHb ypaBHEHUS 2log,(3x —5) =log, (15 — x)
Bapuanm Ne2

1. Beraucants 1085125

2.BeraucanTs l0g255

3.Beraucnts 10g;10g, 64
1g256
4 Beraucaute —,
lg4
5.Berunciuts log, 6+log, 4 +log, %
6 Braucymts 2108 27-log, 81-2log, 18
7.Beraucnuts 2log, 8+ log, % —log, 25
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lg3(log, 25-1og, 2 +1og, 8)

logg 2+ logS%

8.BeI1ynciIuTh

9.Beruucnute 9
10. Pemmre ypaBHEHUE logg(=3+x)=1
11.Pemmre ypaBHEeHUE loge(x + 17) = loge(2x + 7)

12. Pemnte ypaBHEHHE log,(3x+8) =log,(3—x) +1
13. Pemire ypaBHEHUE logz®x — 3logzx+2 =10

14. Pemute ypaBHEHHE loge(18 — x) = 4logs6 2

Bapuanm Ne3

1 .Berauciuts log, 1
16

2 .Brrauciaurth log 81 9

3.BBIYHCITUTS 10g2 log, 256
1g32
g2

4 BRIUUCIATD
2
5.Beraucnuts log, 5+log, 25 +log, 5

6.BbraucIuTh 10g2 10-log,5+ 10g2 8
7 Beraucomts 2108, 32-10g, 256 - 2log, 14

lg2(log, 75-1log,15+1og, 20)

8.Beruncimre

9.Beruncinth: 419829 4+ 9
10. Pemmute ypaBuenue log, (=5 —x) =3
11. Pemute ypaBHernwue log,,(4x —9) = log,7 x

12. Pemnre ypaBHEHHE 2 log62x + 5loggx+ 2 =0.
13. PemuTe ypaBHEeHHE log,e(2x — 1) —logyex =0
14. Pemmte ypaBHEHHE 110811041 = 2,

Bapuanm Ne4

1.Berauciouts  log L
25

2.BeaucinTh 1Oglzl 11

3.BeauciuTs lOgs 10g32 2
1g 27
lg3

5.BBMMUCINTD 10g5 10+ 10g5 50- 10g5 4
6.Beraucnuts 10g2 8- log2 3+ 10g2 12

4 BBIUUCIATE

7.Beraucnuts 3log, 4 +log, % —log, 15

8.Berancimnts lg 4(10g4 35+ 10g4 2- 10g4 7)
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9.Berumciutp 251085 3710825 27

10. Pemmnre ypaBuenue log,(6 —x) =5

11. Haiigute KOpeHb ypaBHEHHS log,(x + 3) = log,(3x — 15)
12. PemmTte ypaBHEHUE logsx = —logg (14 — x)

13. Pemure ypaBHEHHE loge(x + 17) = logg(2x + 7)
14.Pemute ypaBHEHHE 3log,*x — 7logax+2 =10

KonTpoabHnasi padora Ne2
1 séapuanm

1. a) mepeBecTH rpaychl B paJidaHbl: 155°, 55° ;

2r 7
0) mepeBecTy paguaHbl B IPaTyChl TE .

2. Hainure crg o , €CIM sina = ? Y Ol JISKUT BO 2 YETBEPTH.

3. Beruucnure:
2) /3 in60° 4+ cos60° sin30° 1245° c1g135° 4 c1g90° »

0) cosZ — 25in£+\/§fg£-3) sin[—lgﬂ-jJrZSinﬂ-cos”
6 4 3 6 12 12

4. Pemte ypaBHEHUE: /2 sin3x—1—=0-
5. PemuTe ypaBHEHHE: 2cos®> x —3cosx—2 =0
6. YrpocTtute BbIpaXKeHUe:

(I1-cosa)(1+cosa)

SiIlz(—Ol) s o #Em,n < zZ,;

00{3; + a} ~2sin(z - )

sin(a+ 7z)

0)cos(a—P)—2sinasinf  B)

l") sin(377z +«) +cos(r —x) —sin(—x) + cos(—o).

7. PelinTe ypaBHEHHE: cos3xcos5x = sin3xsin Sx
2 sapuanm

1. a) mepeBecTH TPaayChl B pauaHbl: 175°, 75°;
2r &
0) mepeBecTH paJlaHbl B IPagyCchl —,— .
9 12
2. Haliy sg¢ , €Cm COSCX = ? U 0, JIOKUT B 3 4ETBEPTH.

3. Beruucnure:

a) sin 30° + /6 cos45° sin 60° —rg30° crg150° + crg4a5°;

6) cosg_ﬁsm%”hﬁtg% 5) 4sin* 120" —2c0s600° +\/ﬁtg6600.

4. Pemte ypaBHEHHUE: 2cos3x — /2 =O-

5. Pemnre ypaBHEHHE: 2sin? x —3sinx—2 =0
6. YipocTuTe BhIpaXKEHUE:

2) (I1—cosa)(1+cosa)

- s X F TN E Z 5
Smo
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6) sin(27z + &) +cos(@z + &) +sin(—x) + cos(—o).
s)cos(ax — ) —cos(ax + )

) sin(—a) + cos(z + &)
pes

1+ 2005(% —a)cos(-a)

Lo . 1
7. Pemnre ypaBHEHHE: sin 6xCcosx + cos6xsin x = >

3 sapuanm

1. a) mepeBecTH Ipaaychl B pauaHbl: 195°, o5°

3z 27w
0) mepeBecTy paguaHbl B IPayChl 7 s E .

2. Haiinure crger , €cn SIN QX = ? ¥ 0L JIEKUT BO 2 YETBEPTH.

3. Beruucnure:
2) V245" —cos30” sin60° +crga3"1135” —£g0";

257 T V4
6) sin % + /2 cosZ — 7 ) coy ——— |-2sin—cos— .
)s1n3+\/—cos4 \/§ctg6 B) { 3 j 125%]

4. Pemte ypaBHEHHUE: 2sin3x—1=0.

5. PemuTe ypaBHEHUE: Ztgzx -3igx-2=0,

6. YpocTuTe BhIpayKeHUE:
2) (I-sinax)(1+sina)

T
, A% —+7m,nez
cosa 2

6) sin(z + &) +~cos@xz + &) —sin(—«) —cos(—).
&)sin(ax + B) +sin(ax — A);

sin(%[ +a)+sin(2z +a)

2cos(@)sin(—a) +1
7. Pemmmre ypaBHEHHUE: sin 2xcosx +cos2xsinx =1

4 eapuanm

1. a) mepeBecTH Irpaaychl B paUaHbl: 145°, 15°;
V4

Sz
0) mepeBecTH paJlaHbl B IPaaychl FREE
2. HaliTh sg ¢ , €CIIM COSQL = ? U 0, JISKUT B 3 4ETBEPTH.

3. Brruucnure:

a) cos60° —/6 cos30° sin 45° + ctg30°1g150° —r1g45°;

5) Sm%ﬁcos%ﬂ_@c,g% ) 25in870" +12c0s570" 160"

4. Pemnte ypaBHEHUE: 2cos3x—1=0.

2
5. Pemute ypaBHEHUE: 2ctg"x—3ctgx-2=0,
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6. YpocTuTe BBIpaKEHUE:

(I-sina)(+sina) ju
’ a¢§+7zn,nez.

cos’ (—a)
6) sin(7z —ax) +cos@mz — ) +sin(—x) + cos(—x).

cos” x—sin’ x
2 sin2x

r) sin(a—f)—sin(o+f3)

7- PCH_II/ITG YpaBHeHHeI sin 3xcos5x —cos3xsin5Sx = 0,5

KonTtpoabnas pabora Ne3

Bapuanm 1

1. ITo rpaduky (HpyHKIIMHM OTBETHTE HA BOIIPOCHL:

1) KakoBbl mpOMEXyTKH BO3pacTaHus PyHKITUN?

2) KakoBbI IpOMEXyTKH yObIBaHUS (YyHKINHN?

3) HazoBuTte Touku Makcumyma u MUHUMYMa GyHKIuU. Kakue 3HadeHus IpuHUMAaeT
(GyHKIHUS B 3TUX TOYKax?

4) KakoBbl HanbosbIlIee 1 HAMMEHbIIIEe 3HAaYeHUs ATUX QYHKIUN Ha oTpeske [-2; 2]?

5) B kakux Toukax (yHKIUS HE SBIISCTCS HEMPEPHIBHON M KAaKOBBI 3HAUCHUS (DYHKITHH B
3TUX TOUYKax?

6) Ha xakux mpomexyTkax (QyHKIHS HenpepbIBHA?

7) @yukuus, n3odpaxkeHHas Ha rpaduke, SBIIETCS YETHON UM HEUETHOM?

yA
3

2
1

Ry

-5/-4 -3 -2/-1/0] |1 .2,.3.4.5

3
2. JlokakuTe 4eTHOCTh (HEYeTHOCTh) PpyHKIMU: a) Y =X — 3x; 0) Y=

1-x2°

3. Uccnenyiite pyHKLHUIO U TOCTPONTE ee rpaduk Y = (X - 2)3 -1.

4. Haiinure 001acTb onpe/eneHus pyHKIUun: y = ———.
cos™ x
5. Haiigure o6nacTe 3HaueHUH QYHKIMHU: y — > cosxrgx

6. B onHOI cucTeMe KOOpANHAT CXEMAaTHUECKH MOCTpoiTe rpaduku GyHKImMi y =log, x n

) |

2-3x
7. Pemuts ypaBHEeHue: a) [é) =25, 0) 4+ 2% —20=0.

Bapuanm 2

1. ITo rpaduky (HpyHKIIMHM OTBETHTE HA BOIIPOCHI:

1) KakoBbl mpoMexxyTKH Bo3pacTaHus pyHKIUN?

2) KakoBbl IpoOMeXyTKH yObIBaHUS GYyHKINN?

3) HazoBuTe Touku MakcuMyMma U MUHUMYMa GyHKIUU. Kakue 3HadeHus MpuHUMAaeT
(GyHKLHUS B 3TUX TOUKaxX?

4) KakoBbl HauOoJIbIIIee ¥ HAUMEHbIIIee 3HAUYCHUS dTUX QYHKIIUNA Ha OTpe3ke [-2; 2]?
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5) B xakux Toukax (QyHKIHS HE SIBJISETCS] HEPEPHIBHOW U KaKOBBI 3HAUCHUS (DYHKIMH B
3THUX TOYKAX?

6) Ha xakux nmpoMexyTkax (QyHKIHs HenpepbIBHA?
7) @ynkuwms, n3o0pakeHHas Ha Tpaduke, ABIICTCA YETHOW MM HEYETHOM?

yA
2
1

—-6-5/-4/-8l-2/-110] 1] 23[4\ 56 |
-1

42 B ‘X‘ +2
2. JloKa)kuTe YeTHOCTh (HEeYeTHOCTh) QyHKmum: a) Y =X \X + 2] 0) Y=—"7—

4
3. Uccnenyiite GpyHKIMIO U TOCTpOTE ee Tpaduk Y = 4- (X + 2) .
1

1+2sin2x
5. Haiigure oGnacTh 3HaueHUH QYHKIUH: y — 2 4 3cos5x

4. Haiinure o0nacTh onpenencHus QyHKIUU: y =

6. B onHOM cucTeMe KOOpAMHAT CXEMATUYECKH OCTPOITE rpa@uKu QYHKIMH  _ jog, x U
y=4"

12x—3

7. Pemnth ypaBHEeHuUE: a) 0, =10, 0) o —7.3* —18 — 0.

KonTpoabnas padora Ne4
Bapuanm 1

1. B smuke nexar 20 mapukos, 12 u3 koTopbsix yepHble. KakoBa BEpOSTHOCTb BBITALUTH

Hayraj:
a) YEpHBIH mapuk?
0) TpH YEpHBIX LIapUKa 33 OJIUH pa3?

2. Jlana BBIOOpKaA pe3yJbTaTOB BHELIHETO OLIEHUBAHM 110 MaTEMATUKE HECKOJIBKUX YEJIOBEK (B
bamnax):167, 197, 167,145, 145, 180, 150, 195, 167,137. CoctaButh TabIuIly
pacripeiesieHus 3JIEMEHTOB BEIOOPKH MO YacTOTaM M OTHOCUTENIbHBIM YacToTaM. HaliTi
MOJy, MeJIuaHy, cpe/iHee 3HaueHre BbIOOpKU. [I0CTpOUTH MOIHUIOH YacToT.

3. B kopoOke nexat KapTo4ku, Ha KoTopbIX 3anucanbl 0ykBel cioBa OCHOBATEJIBHOCTD.
KakoBa BeposITHOCTH TOTO, YTO Ha HayTaJl B3sATOM KapTouke Oyzer 3anucana Oyksa: a) O; 0)
corjacHasi Oyksa?

4. Haiimute A UBu A N B, ecmu A={2;3;7}, B={5;7;3}

5. B xopoOke nexat 4 rony0six, 3 KpacHbIX, 9 3eJeHbIX U 6 JKeNThIX mapukoB. Kakosa
BEPOSITHOCTH TOT'0, YTO BHIOPAHHBIN 1IapuK Oy/eT He 3eJeHbIi?

6. KakoBa BepoATHOCTb TOTO, YTO IpU NOAOPACKIBAHUN UTPATILHON KOCTH BBINIAJIET HE Ooliee
TpPEX OYKOB?

7. Ha gecstu kapTouKax 3anmucaHbl HaTypayibHble yucna ot 1 1o 10. Hayrag Oepyt aABe U3 HUX.
KakoBa BeposSITHOCTB TOTO, UTO MOAYJIb PA3HOCTH YUCEN HA KapTOuKax paBeH 37

8. Pemmrts ypasuenue: C * = 153

Bapuanm 2
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1. B Basze nexar 15 koHdeT, IATh U3 KOTOPBIX IIOKOJaaHbIe. KakoBa BEpOSTHOCTH BHITAIIUTH
HayraJ: a) IMOKOJaAHYI0 KoH(peTy? 6) Tpu 1IOKOoJIaJHbIe KOH(ETHI 32 OJTUH pa3?

2. Jlana BIOOpKaA KOJMYECTBA HOBOPOXKACHHBIX B rOpoJie A Ha MPOTSIKEHUU HECKOIBKHIX
nHen: 56, 45, 51, 46, 48, 50, 46, 48, 49, 51. Haiitu Moy, Mmeanany, cpeiHee 3HaYCHUE
BbIOOpPKU. [IOCTPOUTH MONUIOH YACTOT.

3. B kopoOke nexat 30 kapTodek, Ha KOTOphIX 3anucaHbl yucia ot 1 1o 30. KakoBa
BEPOATHOCTH TOTO, YTO HA HAyraJ B3STOM KapTOUKe OyJeT 3aucaHo YKHCIo, KOTOpoe: a)
KpaTHO 7; 0) HE KpaTHO HU YUCITY 2, HH YUCY 3, HU YuCTy 57

4. Haiinutre A U Bu A N B, eciu A={2;3;7}, B={5;7;3}

5. Manpuuk 3a0bU1 TOCEIHIO U(PY ceMU3HaYHOTO HOMepa Tenedona apyra. Kakoa
BEPOSTHOCTH TOTO, YTO OH HaOpas BEPHbII HOMEP.

6. bpocaroT urpanbHyro KOCTh OJUH pa3. KakoBa BEpOSITHOCTb TOTO, UTO BBINAAET YUCIIO, HE
MeEHbIIIEe ABYX?

7. Ha kaproukax 3anucanbl uncia ot 1 go 12. Hayran 6epyt aBe u3 Hux. KakoBa BEpOATHOCTh
TOT0, YTO CyMMa YHCEIl Ha KapToukax OyneT paBHa 127

8. PemmuTth ypaBHEHHE: A ZX =20

KounrpoabsHnas padora Ne5

Bapuanr 1

Al. Cnyuaiinasg BenuunHa X npuHuMana 3Havdenus: 1, 0,4, 3,1, 5, 3, 2, 4, 3. CocraBbTe
TaONMILy pacnpeneneHus 3HAaYUCHHU I cllydailHol BennuuHbl X 1o yactoram (M) u
oTHOcuTeNnbHbIM yacToTaM (W). [TocTpoiiTe moNIUron OTHOCUTENBHBIX YACTOT 3HAYCHUN
BEJIMYUHBI X.

A2. Haiinute Moy, Meinany, cpelinee 1 pa3Max BRIOOPKH 3HAUEHUH CIlydailHOM BEWYHHBIL:

a)3,5,6,4,4,5,2,4,3;

6)7,4,6,5,6,7,5,6;

B) 3,5; 3,8; 4,1; 2,8; 3,7; 4,4; 2,9.

B1. B tabnune 3anucansl pazmepsl 00yBu 20 nesouek X kiacca:

34 34 35 35 35 36 36 36 36 36

37 57 37 37 37 38 38 39 39 39

HOCTpOI/ITI) Ta6J'II/IHI>I pacnpeaciCHrud 4aCTOT U OTHOCUTCIIBHBIX YaCTOT. HOCTpOI/ITI) IIOJINTOH
4acCToT.

B2. Otmeuas Bpems (C TOUHOCTBIO O MUHYT), KOTOPOE TOKapu OpUrajibl 3aTpaTUIIH Ha
00paboTKy OJHOM JeTanu, MoJyuniu Takou psa nanueix: 30, 32, 32, 38, 36, 31, 32, 38, 35, 36,
32,40, 42, 36, 33, 35, 32, 40, 38. CocTaBUTh TaOIUIIBI pACIPEEIICHHUS IO YaCTOTaM U
OTHOCHTEJIBHBIM 4aCTOTaM 3HAa4YCHHM CcllydallHOW BenudyuHbl. Haliure pa3max, cpeaHee, Moy U
MeJUaHy sl JAHHOTO pAJia.

C1. Haittu nucniepcuto BeIOOpKu: 23, 29, 25, 26, 22.

Bapuanm 2

Al. CnyuyaiiHas BenuunHa X IpUHUMalIa 3Hauenus: 2, 1, 2, 3, 4, 3, 3, 2, 3, 4. CoctaBbTe
TabJIMIly pacipeesieHns 3HaYeHU I cirydaiiHoi BenuuuHbl X 1o yactoram (M) u
oTHocuTenbHBIM yacToTaM (W). ITocTpoiiTe MONMUroH 4acTOT 3HAUE€HUH BETUYHHBI X.

[TocTpoiiTe MONMUIOH YacTOT 3HAYEHNUH BETMYUHBI X.

A2. Haiinute Mony, MeiMaHy, CpeiHee U pa3Max BbIOOPKU 3HAUEHUH C1y4aiiHOW BETMYUHBIL:

a)7,4,6,5,6,7,5,6;
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0)3,5,6,4,4,5,2,4,3;

B) 34, 35, 34, 37, 38, 37, 37.

B1. B Tabnune 3anucansl poct 20 neBouek X kmacca:

153 153 154 154 154 154 155 155 155 155

155 156 156 157 157 157 158 158 159 160

[TocTpouTh TaOIHUIIBI paCTIPECIICHUS YaCTOT K OTHOCUTENBHBIX 4acTOT. [IOCTpOUTH MONMHUTOH
4acToT.

B2. B opranusanuu Benu €K€JHEBHBINA yU€T OCTYNUBILINX B TEUEHUE MecALa nuceM. B
pe3yJiibTaTe MOJIyYriIu Takou psia naHHbIX: 39, 43, 40, 0, 56, 38, 24, 21, 35, 38, 0, 58, 31, 49, 38,
25,34, 0, 52, 40, 42, 40, 39, 54, 0, 64, 44, 50, 38, 37, 32. CocTaBUTh TAOJIUIILI pacTIpeieIICHUs
10 YaCTOTaM M OTHOCUTEJIbHBIM YaCTOTaM 3HAYCHHI CilydyailHOW Benn4yuHbl. Halinute pasmax,
cpenHee, MOAY U MEIMaHy JiJIsl JAaHHOTO psijia.

C1. Haittu nucniepcuto BeIOOpKu: 23, 29, 25, 26, 22

KonTtpouabnas pabora Ne6

Bapuanm 1

1. Haiitu npon3BoaHyI0 (QyHKIIUU
2

> 1 4
D 6 arn B0 Dy w (1-3x)'; o) (-5x).
2. Haiitu f,(X())
2 |
a) f(x)=+3-2x,x,=-11; 6) f(x)=T—3x2,xo=—.
X 4

3. Haiitu npou3BoaHyI0 QyHKIIUU

2
a) X+ -1 6) (x+7)-x : g) 2X+3
X 2-3x
4. HaiiTu npon3BoAHYIO ()YHKIIUU
a)e" +sinx; 6)COSX-logsx: ) sen: 7 Cos(x2 _3).

3 2
5. Haiitu mpoMexyTKu BO3pacTaHus U yObIBaHUS (QYHKIIMU f(X) =X =2 +x+3.

3 2
6. Haiitn HanGosbliee 1 HaMMEHbIIIee 3HaUeHUs (PYHKIUH f(X) =X =2X"+x+3 na
3
orpeske | 0;—|.
P [ 2}

Bapuanm 2
1. Haiitu npon3BoaHyt0 QyHKIIUU
4

D 0i 6 a B ﬂg%§ w (2-52)'; o (-2x)
2. Haiiru £ (Xp)

a) f(0)=1-5x,x=-3: 6) f(x)=4\/;+ﬁ,x0=$.

3, HadfTst pOH3BOMHYIO (hyHICHHH

) x2-§+3; 6) (x-6)-x’. B) i";f

4. Haiftu npou3BOIHYIO (QYHKIIUU
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a) COSX+3X; 0) Inx - sinx ; B) 23x1; r) SiIl(X3+2),

3 2
5. HaiftTu npoMeXyTKH BO3pacTaHUs U YObIBaHUS (QYHKIIUU f(X) =X —-X -x+2.

2

3
6. Haiitn HanOonpliiee 1 HaMMEHbIIIEe 3HAYCHHS (PYHKITUN f (X) =X =X —X+2 na

5
orpeske |~ L 7|

KonTtpouabnas pabora Ne7
Bapuanm 1

1. ITokazarsp, uro ¢pynkums F(x) — nepBooOpa3Has GyHKUUH f(x) Ha BCEH YMCIOBOM MpsMON
4

X 3
W) FO)="p f=x"s 6) Foo=247 foo=24"
2. Haiitu Bce mepBooOpa3Hbie JaHHOU (DYHKITMH
a) 3x> —4x2, 6) l—%; B) 2sinx + x>, F) de”™ + x>,
X x

3. s hyHKIUY f{Xx) HAlTH IepBOOOPa3HYIO, TpadUK KOTOPOH MPOXOAHUT Yepe3 TOUKy M.

a) f(x)=—i3,M(1;—2); 0) f(x)=sinx—cosx,M(%;1).

4. Haiitu HﬁOH_[aI[B KPUBOJIMHEHHOMN Tpareuuu, OrpaHuYeHHON NPSAMBIMU X=a, X=b,
rpadukom Gynkuun y=f(x) u ocvto Ox: a=0,b=2,1(x)= X" =2x+2 .

2
5. Haiitu mmomaab GUrypsl, OrpaHH4eHHON 3aJaHHBIMU JIMHUSAMU: Y = 3x+18-x7, y= 0.
6. Beruncnuts miomans Gurypst F, n300pakeHHON Ha pUCYHKE.

Yh y=x"—2x+2

Bapuanm 2

1. I[Tokazatp, uro pyHkuus F(x) — nepBooOpa3Has GyHKIMH f{x) Ha Bcel YMCIOBOM MPsIMOi
6

5 4 X 5
a) F(x)=2x", f(x)=10x"; ) F(x):?, f(x)=2x
2. Haiftu Bce nepBooOpa3Hble TaHHON (GYHKLIUU
a) 2x* —5x; 6) Lz — %; B) 3CosXx-X ; F) 5e* —2x%,
X X

3. Ansa ¢pyHkuuy f{x) HallTH nepBooOpa3Hyo, rpaduK KOTOPOI MPOXOAUT Yepe3 TouKy M.

2
a) f(x)= B M (2;-1); 6) f(x)=cosx + sin x, M (7z;—2) -

X
4. Haiftu miioniaab KpUBOJIMHEWMHON Tpamneluu, OrPaHUYEeHHON IPSIMBIMU X=a, x=Db,

2
rpaguxoM dpyrkuun y=f(x) u ocsio Ox: a=1,b=3,f(X)=x"—-4x+35.

2
5. Haiitu nomaap GUrypel, orpaHu4eHHON 3aJaHHBIMU JIMHUAMU: Y = Sx+14-x7, y= 0.
6. Beruncnuts miomans Gurypst F, n300pakeHHOI Ha pUCYHKE.

84



KonTtpouabnas paGora Ne8

Bapuanm 1

Pemnte HepaBEHCTBO:

30x-9 4x—x2
— = 25(x+ 2) b. ==—=<0

Pewmnte nppauronansHoe ypaBHeHue: VX + 8 —x+ 2 =0

. PemmnTs nppannoHaisHOE HEPABEHCTBO: VX2 —x —2 = x — 1
. Pemmth mokazarenbpHOE U TIOTapupMUIECKOe ypaBHEHUE:

logz(2x+1)=logz13+1 b. 43X + 2 = 9 % 23X
. Pemuth nokazarenbHOe HEPABEHCTBO:
322543 < 0,25 b. (1 x_2236
' 9 3
PemuTe norapudmMuyeckoe HepaBEHCTBO: logs(4x+1) >-1

PeluTh cHCTEMY ypaBHEHMIA:
{ 2y —3x = 6, b{ X—y=6,
2x+y = log; 135 — log3 5 “x3 —y3 = 126.

Bapuanm 2
Pemnth HepaBEHCTBO:

1 _oyw2
X>— b. Z2X7>(
x—1 10—-x

2. PemmTs uppanuoHanbHOe ypaBHeHHe: V2x2 — 4x = Vx2 + 1+ Vx2 — 1

. Pemmute uppanuonasbHOe HEPABEHCTBO: VX +3 > x + 1
. Pemmnth nokazarenbHOe ypaBHEHUE:
1
- - —X+= -
9-81"*=27"" b. 47z — 7427 =4
. Pemuth nokazarenbHOe HEPABEHCTBO:

2+4
() = 07500 b, 3:9"=10:3" +3<0
. Pemmts norapudmmueckoe HepaBeHCTBO: 21g 6 — Igx > 31g 2
. PemmuTh cucreMy ypaBHEHMII:

2x—y =1, b{ y2—xy+1=0,

2= (O*? P 2x=—y? -2y - 1.

Bapuanm 3

. Pemutsh HEPaBCHCTBO:

4x%+8x—5 _
— T e 0 b (x 5)(2X+7)20
X+1 4—x
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Pemnte nppauronansHoe ypaBHeHue: 4vVx + 1 = 2x + 2

3. PemmTh HppanMoOHATBHOE HEPABEHCTBO: V—X2 + 6X — 5 > 8 — 2x
4. Pemmtb nokasareiabHOE U JIOTapu(pMUIECKOe ypaBHEHUE:

0,36x"1 _ 36X = 07 b. -logs(5-x)=log;2-1
5. PCH_H/ITB II0OKA3aTCIIBHOC HepaBeHCTBO:
2x-1 2
X1 42X > ox+l _ g b. 37 +37 <108

6. Pemmuts norapudmuyeckoe HepaBeHCTBO: 21g 6 — Igx > 31g 2

7. PemuTh cUCTEMY YpaBHEHMIA:
{ 2x+y =15, b{3(){+1)+2(y—2)=20,
x — 3y = log, 144 — log, 9 ’ X+ 2y = 4.

Bapuanm 4

1. PemuTh HEpaBEHCTBO:
4 2, ax
X+2<— b. E X4

1-x 8+15X
Pemnts uppanuonansHoe ypaBHenue: V6 — 4x — x2 = x + 4
3. Pemmuts uppanuoHanibHOE HEPABEHCTBO: V4X — 8 > x — 5

4. PemmTh mOKa3aTeIbHOE YpaBHCHHC:

2X 4 2%t2 = 20 b. 7°%14-7*=5
5. PCH_II/ITL TITOKaA3aTCJIBbHOC HepaBeHCTBOZ
1
2X‘1>(i)" b. 84" =6-2"+1>0
16

6. Pemuth norapupmMuyeckoe HepaBeHCTBO: logs(4x+1) >-1
7. PewmuThb cucTeMy ypaBHEHHMIA:
2y —X = 6, X+ 2y = 6,
{92’”5’ = 32°% ' {3X2 —xy + 4y? = 48.

KonTtpouabnas paGora Ne9
I sapuanm

Nel. OcnoBanue AD tpaneuuu ABCD nexXuT B INIOCKOCTH . Yepes Touku B u C npoBeieHbl
napaJuleJIbHbIE IPSIMBIE, IIEPECEKAOIINE TNIOCKOCTh ¢ B TOUKax £ U F COOTBETCTBEHHO.

a) KaxoBo B3anmHoOe nosoxxeHue npsmoix EF u AB?

0) Uemy paBeH yron mexay npsimeiMu EF u AB, ecnmi ~ABC = 150° ? [losicHuTE OTBET.

Ne2., HpSIMBIe au b nexar B ITapauICJIbHBIX INIOCKOCTAX , U g . MOFYT JIK 3TH IPSAMBIC

OBITH:
a) mapajuieIbHBIMU;  0) CKPENTUBAIOIIIUMHUCS?
CrenaiiTe pUCYHOK JUISl KaXJA0T0 BO3MOXKHOTO CITydas.
Ne3. Uepes Touky O, nexanryro Mex1y napajieJIbHbBIMU INIOCKOCTAMH ¢ U gz, IPOBEJIEHBI

npsimele [ n m. IIpsamasd [ mepecekaer MIOCKOCTH @ U p B TOYKaxX A U Ay COOTBETCTBEHHO,
npsiMasi m — B Toukax B; u B,. Haiimure mmmny otpeska A,B,, eciiu A131 = lsz,
BO:0B,=3:4.

Ne4. Jluaronans kybOa paBHa 6 cm. HaiinuTe:
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a) pebpo kyoa;
0) KOCHHYC yTjla MEXIy TUaroHaJsIMHA Ky0a ¥ TUIOCKOCTBIO OJTHOM U3 €ro rpaHei.

NoS, V3 ToukHU A K TUIOCKOCTH ., TPOBEACHBI HAKIOHHBIE AB 1 AC, oOpa3yromue ¢
IJIOCKOCTBIO ., paBHBIE yIuibl. MI3BecTHO, uTO BC = AB. Haiinure yrael tpeyronsauka ABC.

II eapuanm

Nel. Tpeyronsanku ABC u ADC nexat B pa3HbIX INTIOCKOCTSAX M KMEIOT OOIIYI0 CTOPOHY
AC. Touka P — cepenuna croponsl AD, a K — cepenuna ctoponsl DC.

a) KakoBo B3auMHoe nojiockeHue npsimbix PK u AB?

6) Uemy paBeH yron mexy npsimeimu PK u AB, ecii ~ABC = 40° U ~BCA = 80°?
[ToscHuTe OTBET.

Ne2. IIpsmble a u b 1exaT B IEPECEKAIOIINX IIIOCKOCTAX @ U . MOTYT I 9TH IIPAMbIE
OBITH:

a) napajulesibHbIMM;  0) CKpeLIMBaIOLUMUCS?

CrhenaiiTe pUCYHOK TSI KQXKIOTO BO3MOYKHOTO CTyvasi.

Ne3. Yepes Touky O, He JIeKallyIo MEKAY NapauleIbHBIMU IJIOCKOCTSMU @ H gz,

IPOBEIEHEI npsMble [ u m. IIpsmMast [ mepecekaer IIOCKOCTH @@ M g B TOYKax A1 u As
COOTBETCTBEHHO, NpsIMast m — B TOUKax B; u B,. Hailnure nnuny otpeska 4,8, ecnu

A,B, =15¢cm, OB, :0B, =3:5.

Ne4. OcHoBaHuEM NMPSMOYTOIBHOTO NapaIeNICIUIEeAa CYKUT KBAAPAT; TUaroHalb

napajuiesenunea papHa 2\/8 CM, a ero u3MepeHus otHocsTces kak 1:12 Haligure:
a) U3MEepeHus napajieNenunea;
0) cuHyC yria MeXay JUaroHaIbIo MapajuIeNeuIe/1a ¥ INIOCKOCTHIO €T0 OCHOBAHMS.

NeS. U3 Touku A K IIOCKOCTH NPOBEAEHBI NEepeHuKyIsAp AO U B€ paBHbIC HAKIIOHHBIE
AB u AC. U3BecTHO, uTO BC = BO. Haiinure yrisl Tpeyronbauka BOC.

KonTpoabnas padora Nel0

Bapuanm 1

1. OcHOoBaHMEM AJIs IPSMON IPU3MBI SIBIISIETCS paBHOOEIpEHHAs Tpaneuus, JUIMHbI O0KOBBIX
CTOPOH KOTOpO# paBHbI 10 13 cm, ocHOBaHus 11 cm u 21 cm, nmomaas TUaroHaaIbHOTO CEUCHUS
npu3Mel paBHa 180 cm’. Haiinure BBICOTY ITPU3MBI.

A. 16 cm. b. 12 cm. B.9 cm.
2. Touka M ynaneHa OT KakJ0oi BepLIMHbI kBajapara Ha 10 cw. Haliaure paccrosiHue ot

TOYKH M 110 INIOCKOCTH KBaapara, €CJIi €ro CTOpoHa paBHa 6 \/? CM.

A. 8 cm. B.9 cm. B. 10 cm.

3. Uepes TouKy nepeceueHus aquaronaneit pomo6a ABCD TpoBeAeH K ero MI0CKOCTH
neprnenukynsap MO nnunoit 12 cu. Jlnaronanu pom0a paBHbI 18 cm u 10 cm. Halipure
JUTMHY OOJIbIIIEH HAKITOHHOM.

A. 15 cm. Bb. 12 cm. B. 10 cm.

4. TInouiaas OCHOBAHMS WAIMHAPA OTHOCHTCS K TLIOMIAN OCEBOTO CeUeHus Kak 13 : 4.

Haiiaure yron mexy 1MaroHaiablo OCEBOIO CEUEHUSI LIUIMH/IPA U MIIOCKOCTHI0 OCHOBAHUS.
A. 60°. b. 45°. B. 30°.

5. BeicoTa koHyca paBHa 10 cu. Haiinure miomans cedeHus, MPOXOASAIIETO Yepe3 BEPIINHY
KOHYCa U XOp/ly OCHOBaHMs, CTSATHUBAIOIIYIO 1yTy B 60°, eCi MJI0CKOCTh CeUYEeHUs 00pa3yer C
TJIOCKOCTBIO OCHOBaHMS KOHYca yroJ 30°.

A. 100 erd’. B. 200 cr’. B. 500 car’.
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6. Haiigure o6beM kyda ABCDA B |C Dy, ecnu DE =1 cm, tne E - cepenuna pedpa
AB.

8 3 8 3 3
A.ECM. B.S—\/gcm. B.1,5cew’.

7. Beicora nunuHapa Ha 12 cm 60mbIme ero paguyca, a IiIoliaab MOJTHOW MOBEPXHOCTH
paBHa 288 T o’ Haitagute pannyc ocHOBaHUS HMJIMHAPA.
A.6cm. Bb. 9 cm. B. 16 cm.
8. B nunmHIp BriMcaHa MpaBWIbHAs N-yrojibHas npusMa. HaliTi oTHOIIEHHE 00eMOB

MIPU3MBI U HWINHAPA, €CIH 1 = 4.
2 4
A - b.5. B.— .
T 3n
9. OcnoBanuem nupamusibl DABC sBisercs NpsiMOYToJIbHbIN TpeyroibHuk ABC, y
KOToporo runotenysa AB paBHa 29 cMm, kateT AC paBeH 21 cm. Pebpo DA neprieHAUKyISIpHO K
IUIOCKOCTH OCHOBaHUs u paBHO 20 cm. Haiinure momans O0OKOBOM MOBEPXHOCTH MUPAMUJIBI.
A. 580 car’, B. 650 ca’. B. 790 car’.
Bapuanm 2

1. JlmaroHajb MpaBUILHOM YETHIPEXYTOIBHON MPU3MBI COCTABIISET C OOKOBOM IPaHBIO YTOJ
. Haii V2 cm.
30°. Halinute 00beM MPU3MEI, €CIM CTOPOHA OCHOBAHUSY 2

A.2 v’ B.4 oM. B. 5V2 e,

2. U3 Toukn A npoBeAeHBI K IIIOCKOCTH HakJIOHHbIE AB 1 AC ayuHout 12 cm u 18 cm.

Haiinure nyivHbI TPOEKIIMN HAKJIIOHHBIX, €CJIM OJiHA U3 HUX Ha 10 cm Gosbie Apyrou.
A. 14 cmudcm. b.6cun9cm. B. 10 cm 1 20 cm.

3. U3 touku M K miiockocTu npoBeneHbl HakinoHHble MA u MB nmunout 10 cmu 17 cm.
Hatinure paccrossHre OT TOUKH M 710 TNIOCKOCTH, €CITN JUTMHBI IMTPOCKITUH TTPOITOPIIHOHAIBHBI
yucnaM 2 u 5.

A. 6 cm. b. 7 cm. B. 8 cm.

4. JlnaroHasib 0OCEBOTO CEUEHUS MUINHAPA paBHA 48 cm. YTO0II MKy 3TON AHArOHaIbIO U

oOpa3yromieii nuianHapa paseH 60°. Haliaure paanyc nuauHapa.
A. 12 cenm. B. 123 cnm. B. 14 cnm.

5. BeicoTa koHyca paBHa 8§ ou. Ha kakoM pacCTOSSHUM OT BEpIIMHBI KOHYCa HA/I0 MPOBECTH
MJIOCKOCTh, MapajuIeIbHYI0 OCHOBAHHUIO, YTOOBI TUIOIIA/Ih CEUCHUS OblLIa paBHA MOJOBUHE
ILJIOIIAAN OCHOBAHHMS?

A.2V3 0om . b. 5 om. B. 4v/2 om.
6. Kakoe konnuecTBo He(pTH (B TOHHAX) BMELIAeT LUIMHAPUYECKas IUCTEPHA TUAMETPOM
18 m u BeICOTOM 7 M, ecniu TIOTHOCTH HedTH 0,85 2/em’™?
A. 1513 m. b. 900 m. B. 2408 m.
7. HanbompbInas 1uaroHaib NpaBUIIbHOM IECTUYTOJIbHOM MPU3MBI paBHA 8 ¢ M COCTaBIISET
¢ 6okoBBIM pedpoM yron B 30°. Haitnure 00beM npusMsl.
A 72 e, B. 64 ca’. B. 60 car’.
8. PaBHOOEpEeHHas Tpamnenus, OCHOBaHUS KOTOpoi paBHbI 6 cm u 10 cm, a ocTpslil yroa
60°, Bpariaercst BOKpYr OOJIBIIEr0 OCHOBAaHHUS. BrranciauTe miomaab noBepXHOCTH
MOJIy4YEHHOTO TeJa.

A. 40 car’. B.40 /3 e’ B. 150 car’.
9. B nnnuHap BOucaHa mpaBuibHas n-yroibHas npusMa. Haiinure oTHomenrne o0beMoB
IPU3MBI U WINHAPA, €CIIN 1 = 3.

A 2B B, \/5 B. 3.
41T 2 7

Bapuanm 3
1. OcHoBaHHME NPSIMOM MPU3MBI - TPEYTOJIBHUK CO CTOPOHAMU S cM U 3 cM U YIJIOM,
paBHbIM 120°, Mmexny Humu. HanbGonpirast u3 miomniaaeit 00KoBbIX TpaHel paBHa 35 o’
Haiigute nnomaaps 60KOBOM MOBEPXHOCTH MPU3MBI.
A. 42 ear’. B. 75 en’. B. 108 car’.
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2. OcuoBannem nupamuasl DABC siBisercst paBHOOeIpeHHBIH TpeyroabHuK ABC, B
kotopoM AB = AC, BC =6 cm, Beicotra AH =9 cm. U3BecTHO Takxke, uto DA = DB = = DC =
13 cm. HaliguTe BBICOTY IMPaMU/IbI.

A. 12 cm. b. 13 cm. B. 16 cm.

3. Touka M o1MHAKOBO yJjaJIeHa OT BCEX BEPLIMH IPAaBUILHOTO TpeyroibHuka ABC u oT ero

IUIOCKOCTH Ha 6 cvm. Halinure pacctosiHue oT TOUKU M 10 BEPILUH TPEYTOJIbHUKA, €CJIU €ro

cTopoHa paBHa 8v/3 cwm.
A. 8 cm. b. 10 cm. B. 12 cm.
4. OTpe3ok AD neprneHauKyIsIpeH K MI0CKOCTH paBHOOEApEeHHOTO TpeyroiabHuka ABC.
N3BectHo, uT0 AB=AC =5 cm, BC=6 cm, AD = 12 cm. Haliqute paccrosinue ot Touku [l 10
otpe3ka bC.

A.65cu.  B.10vV3cen.  B.4V10 cm.
5. HaiizuTe BBICOTY KOHYCA, SCIIH ILIOIIAAb €r0 OCEBOr0 CEUCHHS paBHA 6 OM’, a
IJI0IA]Ib OCHOBAHUS paBHA & o’

A. 6\/& B.S\F. B. |Z
8 6 8

6. duametp JlyHsl coctaBmnsieT (MPUOIUZUTENBHO) YETBEPTYIO YacTh JUaMeTpa 3eMITH.
Haiinute oTHOIIEHNE 00bEMOB JIyHBI U 3eMIIM, CUMTAsI UX ILIAPaMH.
A —. B. —. B. =
64 16 8
7. HaiimuTe 00pa3yroniyto yCce4eHHOro KOHYCa, €CIIH PainyChl OCHOBAaHHHA 3emubem,a
BBICOTA 4 CM.
A. 4 cm. B. 5 cm. B. 6,5 cm.
8. PaBHOOepeHHas Tparmnelus, OCHOBAaHUS KOTOPO# paBHBI 6 cm U 10 cm, a ocTpbiil yromn
60°, BpammaeTcst BOKpyT 0oJibiiero ocHoBanwusl. Haliure o0beM Tea BpalieHusl.
A. 481 e’ B.100m+ 6 ca’.  B. 120w ear’.
9. OcHoBaHuEM NHUpPaMUbI ABISAETCS TPEYroJbHUK co cropoHamu 12 cm, 10 em, 10 cm.
Kaxxnast OoxoBasi TpaHb HaKJIOHEHA K OCHOBaHUIO Mol yriioMm 45°. Haiiaute miomaabs 60KoBoM
MOBEPXHOCTU UPAMU/IBL.

A. 48 e, B. 483 i’ B. 48V2 ca’.
Bapuanm 4
1. OcHoBaHMe NPSAMOM MPU3MbI — PABHOOEIPEHHBIN TPEYTOJIBHUK CO CTOPOHOU 6 cm, a
JnuaroHanb 6okoBoii rpanu 10 cu. Haiinure niomiaas 60K0BOI MOBEPXHOCTH MPU3MBI.

A. 2 en’, B. 2V2 en’. B. 4 ea’.

2. OcHoBaHM€ NUPaMU/IBI - IPSIMOYTOJIBHUK €O cTOpoHamu 6 cu u 8 cm. BricoTta
nupaMuIbl paBHa 12 cv ¥ IPOXOAUT Yepe3 TOUKY MepeceueHus TuaroHaieii OCHOBaHMs.
Haiinute 60xoBbIE pedpa MHUpaMUIbL.

A. 12 cm. b. 13 cm. B.13vV2 cm.

3.Yepes Bepuinny B pomba ABCD npoBezneHa npsimasi BM, neprneHuKynspHas K ero
1ockocTy. Haligute paccTosiHue OT TOYKU M 110 HpsMBIX, COAEPKAIIUX CTOPOHBI
pomba, ecint AB =25 cm, <2 BAD =60°, BM=12,5 cm.

A.12,5cmu 25 cm b.13cm u25cm. B. 12,5 cm u 24 cm.

4. Beicora muunHapa paBHa 10 om. [Tnomanes cedeHns TMIMHApPA MIIO0CKOCTBIO,
MapasIeTbHON OCH HIIMHAPA U YAAICHHOH Ha 9 Om OT Hee, paBHa 240 o . Haiigure paguyc
HWIMH]IpA.

A. 15 om. B. 15,5 om. B. 15V2 om.

5. Ilnomaznp oceBoro cedyeHus KoHyca pasHa 0,6 cm’. BeicoTa KOHyca paBHa 1.2 cu.
HaiinuTe nmomanb MoJHON MOBEPXHOCTH KOHYcCA.

A LST e’ B.0,9vV2 i cr’. B. 0,97 e’

6. Haiigure oOpasyrolyto yceueHHOro KoHyca. Eciu paanycbl oOCHOBaHHM paBHBI 3 cM U 6
CM, a BBICOTa paBHa 4 CM.
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A.5,5cm. B.5 cm. B.5V2 cm.

7. duaronanbs npsMoyroJibHOTO Mapajienenumena paBHa 18 cm u cocrasuser yrou B 30° ¢
TUIOCKOCTBIO OOKOBOM TpaHu U yroi B 45° ¢ 6okoBbIM peOpom. Haiinure ob6bem

napajuiciacnuicaa.

A. 7292 er.

B. 729 cad’. B. 729V2 e,

8. Pa3BepTkoil OOKOBOI MOBEPXHOCTH KOHYCA SIBIIIETCSI CEKTOp C nyroit . Haiinute [,

€CJIM BBICOTA KOHYCa paBHA 4 CM. a pauyC OCHOBAHUS PABEH
A. 230°. b. 250°. B. 216°.

3 cMm.

9. CKOIJIBKO MOHAI00UTHCS KPACKH, YTOOBI IIOKPACUTH OaK IMIIUHAPHYECKON (OPMBI C
. 2
JuaMeTpoM ocHoBaHus 1,5 m u BeicoTOM 3 M, ecint Ha 1 m° pacxoayercs 200 2 Kpackw.

A.1,125 T ke. b.1,5 T xe. B. 1;3 T K2

OTtBeTsI: 1 2 3 4 5 6 7 8 9
Bapuanm 1 B A A B b b A A B
Bapuanm 2 b A B b B A A b A
Bapuanm 3 b A b B A A b B B
Bapuanm 4 A B A A B b B B A

CpoaHasi Ta0, 1ML 110 NPUMeHsieMbIM (p)OpMaM M MeTO0aM TeKYIIero KOHTPOJISA 1

OLIEHKHM Pe3yJIbTATOB 00y4YeHusl

®opmbl U
MeTOAbl KOHTPOJIsI
Pe3yabTaThl 00yyeHus
U OLIEHKH
pe3yJIbTaToB
o0yueHust
JINYHOCTHBIX:
Jluunocmuvie pezynbmamol 6 cghepe omuouieHull 00y4arowuxcs K Beimonnenue

cebe, Kk cgoemMy 300p08bI0, K NO3HAHUIO CeDsL:

-TOTOBHOCTb U CIIOCOOHOCTH O0YUaIOIIUXCsl K OTCTaUBaHHUIO
JUYHOTO JOCTOMHCTBA, COOCTBEHHOI'O MHEHHS1, TOTOBHOCTh U
CIIOCOOHOCTH BBIPAa0ATHIBATh COOCTBEHHYIO MO3UIUIO IO OTHOLICHHUIO
K 0OI11€CTBEHHO-TIOJIUTUYECKUM COOBITHSIM MPOIIJIOr0 M HACTOAIIETO
Ha OCHOBE OCO3HAHUS M OCMBICIICHUS HICTOPUHU, JYXOBHBIX IEHHOCTEN
Y TOCTMKEHHUM HAIEH CTPaHBbI;

Jluunocmmuvie pe3ynbmamel 6 cghepe OMHOUEHUL 00YUAIOUWUXCS K
Poccuu xax k Pooune (Omeyecmay):

-(popMUpOBaHUE YBAKEHUS K PYCCKOMY SI3BIKY KaK
rocyaapcTBeHHOMY A3bIKY Poccuiickont denepanuu, ABISIOMIEMYCS
OCHOBOI pOCCUIMCKON HACHTUYHOCTHU U IJ1aBHBIM (PaKTOpOM
HAI[MOHAJIBHOTO CaMOOIIPEIEICHHUS,;

Jluunocmmuvie pe3ynbmamel 6 cghepe omHoueHULl 00YUAIOUWUXCS K
3AKOHY, 20CY0apPCmM8Y U K SPAACOAHCKOMY 00Uecmay:

-MHPOBO33pEHHIE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKHU, OCHOBAHHOE Ha TUAJIOTe
KYJbTYp, a TAKXKE Pa3TUIHBIX (POPM OOIIECTBEHHOTO CO3HAHUS,
OCO3HAaHHE CBOETO MECTA B IOJUKYJIBTYPHOM MUPE;

Jluunocmmuvie pe3ynbmamol 6 cghepe OmHOULeHUL 00YYAIOUWUXCL C
OKPYHCATOWUMU THOObMU.

MPAKTHYECKUX padoT
Nel-72

OneHka
HpaBHHBHOCTH
BBITTOJTHEHUS
CaMOCTOSTEILHOMI
paboTHI

Pemenne 3amaq
BO BpEMSl 3aHSITHS
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-HPAaBCTBEHHOE CO3HAHME M MIOBE/ICHHE HA OCHOBE YCBOCHHS
00I11eYeNTOBEYECKUX [IEHHOCTEH, TOJIEPAHTHOT'O CO3HAHUS U TOBEICHUS
B TIOJINKYJBTYPHOM MUPE, TOTOBHOCTH U CIIOCOOHOCTH BECTHU JIUAJIOT C
JPYTUMH JTIOAbMH, JOCTUTaTh B HEM B3aMMOIIOHUMAaHUS, HAXOIUTh
o0IIMe LEeNU U COTPYIHUYATH JUIS UX JTOCTH)KECHHS;

-pa3BUTHE KOMIETEHINI COTPYAHUYECTBA CO CBEPCTHUKAMH,
JIETHMH MIIQJIIIIETO BO3PAcTa, B3pPOCIBIMU B 00pa30BaTEIbHOM,
OOIIECTBEHHO MOJIE3HOH, y4eOHO-UCCIIEI0BATEIBCKOM, TPOSKTHON U
JPYTHX BHIAX JICSTEIBHOCTH.

Jluunocmmuvie pesynomamel 6 cgpepe OMHOUEeHUT 00YUAIOUUXCS K
OKpYIHCAOWeMy Mupy, Hcueoti npupooe, Xy0odcecmeeHHOU KyIbmype:

-TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHMUIO, B TOM UYHCIIE
caM000pa30BaHMIO, Ha POTSHKEHUH BCEH KHU3HU; CO3HATEILHOE
OTHOILICHHE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBUIO YCIEIIHOM
npodeccHoHaIbHON U 00IIECTBEHHOH e TEIBHOCTH;

-3CTETUYECKOE OTHOUICHHUSI K MUPY, TOTOBHOCTB K 3CTETHUECKOMY
00yCTpOMCTBY COOCTBEHHOTO OBITA.

Jluunocmmuvie pesynomamsl 6 cghepe OMmHouleHUs 00yUarWuxcs K
mpyoy, 6 cghepe coyuanbHO-IKOHOMUYECKUX OMHOUEHUTL:

-0CO3HAHHBIN BBIOOP Oyayieit mpodeccuu Kak myTh U COco0
peanu3anuy cOOCTBEHHBIX )KU3HEHHBIX IIJIAHOB;

-TOTOBHOCTH OOYYAIOIIMXCS K TPYIOBOH MPOQecCHOHATIBHOM
JeSITETbHOCTH KaK K BO3MOYKHOCTH YYacCTHsI B PEIICHUN JINYHBIX,
00IIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOLICHAIIMOHAIBHBIX IPOOIIEM;

-TOTOBHOCTH K CaMOOOCITY’)KHBaHHIO, BKIIIOYast 00y4eHUE U
BBITIOJTHEHUE JOMAILTHUX 00S3aHHOCTEH.

METANIPpEAMETHBIX?

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 33a4U B
00pa3oBaTeNbHON JEATEIbHOCTH U KU3HEHHBIX CUTYaIIMSIX;

-HaXOJUTh U IPUBOJUTH KPUTUYECKUE aPTYMEHTHI B OTHOILIEHUU
JIEUCTBUN U CYXIEHUN IPYTroro; ClIOKOMHO M pa3yMHO OTHOCUTHCS K
KPUTHYECKHM 3aMEUaHUsIM B OTHOIIEHUU COOCTBEHHOTO CYXICHUS,
paccMaTpuBaTh UX KaK PECypc COOCTBEHHOTO Pa3BUTHS;

-pa3BEPHYTO, JOTUYHO U TOYHO U3JIaraTh CBOK TOYKY 3PEHHMS C
WCIIOJIb30BAHUEM aJIEKBATHBIX (YCTHBIX M MUCHhbMEHHBIX ) SI3BIKOBBIX
CPEICTB.

OrneHka
MPaBUILHOCTH
BBITTOJTHEHUS
KoHntponbnbie
pabotel Nel — 10

Brmomaenne
MPaKTHYECKUX paboT
Ne 1 — 72 Ouenka
PaBUILHOCTH
BBIIIOJTHCHUS
CaMOCTOSITEIbHOM
paboTsl

Pemenue 3amau
BO BpeMsI 3aHSTHUS

NMPEAMETHDBIX:

HCIIOJIB30BATh YMCJIOBBIE MHOXKECTBA HA KOOPJANHATHON NIPSIMOU U
Ha KOOPJMHATHOM IUIOCKOCTH ISl OTIMCAHMS PEAIIbHBIX IIPOLIECCOB U
SBJICHU; IPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHS B CUTYALMIX
IIOBCEHEBHOM KU3HHU, IIPU PELIECHUN 3a/1a4 U3 JIPYT'UX IIPEIMETOB;

BBITIOJTHATE U OOBSICHATH CPABHEHHUE PE3YJIHTATOB BHIYMCIECHUIN
IPY PEUICHUHU MPAKTUYECKUX 3a]1a4, B TOM YHCIIE PUOIMKEHHBIX
BBIUMCJIEHUH, UCIIOJIB3YS pa3Hble CIOCOObI CPaBHEHUM; 3aMHChIBATh,
CPaBHUBATb, OKPYTJIIATH YUCIIOBBIE JAHHBIE PEaIbHbIX BEJIMYUH C
HCIIOJIb30BAHNEM Pa3HBIX CHCTEM M3MEPEHUS; COCTABIATh U

Onenka
MIPaBUJIBHOCTH
BBITIOJTHEHUS
KonTponbHble
pabotel Nel — 10

Beinonuenune
MPaKTUYECKUX padoT
Nel-72

Onenka
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OIICHUBATH PA3HBIMHU CITIOCOOAMHU YUCIIOBBIC BRIPAKCHHS TIPH PEIICHUH
MPAKTUYECKHX 337124 U 337a4 U3 JPYTUX Y4eOHBIX MPEIMETOB;

COCTaBJISITh M pellaTh YpaBHEHUS, HEPABEHCTBA, UX CHCTEMBI ITPH
pelIeHnH 3a1a49 JPYTUX YIeOHBIX MTPEIMETOB; BBIIIOJHSITH OIICHKY
MIPaBONOI00MS Pe3yIbTAaTOB, MOJYyYaeMbIX MPU PEIICHUH Pa3IMYHbIX
yYpaBHEHUM, HEPABEHCTB U UX CUCTEM MPU PEHICHUH 3a]a4 JIPYTUX
y4eOHBIX MPEIMETOB; COCTABJIAThH U PEIIaTh YPaBHEHUS U HEPaBEHCTBA
C MapaMeTpaMH MIPH PEIICHUH 33724 JPYTUX YIEOHBIX MIPEIMETOB;
COCTaBJIATh YPaBHEHHUE, HEPABEHCTBO WJIM UX CHCTEMY, OTTMCBHIBAIOIINE
peATbHYIO CUTYaLIUIO WM MPUKIIAIHYIO 33/1a4y, UHTEPIPETUPOBATH
MOJTYYCHHBIC PE3YIIbTAThI, HCIIOJIB30BATh MPOrPAMMHBIE CPEICTBA TIPH
PEIICHUH OT/IEJIbHBIX KJIACCOB YPAaBHEHUMN U HEPABEHCTB;

OmpeeATh 10 rpaduKaM M UCTIOJIb30BaTh IS PEIICHHS
MPUKJIAHBIX 33]1a4 CBOMCTBA pEaIbHBIX MPOIECCOB U 3aBUCUMOCTEH
(HamOoIBIIIME M HAMMEHBIITNE 3HAYEHUS, TPOMEKYTKHA BO3PACTAHUS U
yObIBaHUS ()YHKITUH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA, ACUMIITOTHI,
TOYKH TIepernda, mepuoI U T.11.); HHTEPIPETUPOBATh CBOMCTBA B
KOHTEKCTE KOHKPETHOM MPAKTHYECKOM CUTYAIlUU; ONIPEACIISATD 110
rpadukaM MpoCTEUINe XapaKTePUCTUKN IEPUOAHMISCKUX MTPOIIECCOB B
OHOJIOTUH, SKOHOMHKE, MY3bIKE, PAAHOCBA3H U JIp. (aMILIUTY/Ia,
MepHoJI U T.I1.);

penaTh NpUKJIaIHBIC 3a/1a4U U3 OMOJIOTHH, PU3UKU, XUMHH,
SKOHOMUKH U JIPYTUX MPEIMETOB, CBA3aHHBIC C UCCIIEIOBAaHUEM
XapaKTEPUCTHUK MPOIECCOB; HHTEPIPETUPOBATH MOTYUCHHbBIE
pe3yJbTaThI,

BBIYHMCIISITh WJIM OIEHUBATh BEPOSTHOCTH COOBITHI B pealbHOM
YKU3HU; BEIOMPATh METO/IBI TIOXOSIIETO MPEICTaBICHHS 1 00paboTKH
JaHHBIX;

COCTaBJISITh C UCITOJIb30BAHUEM CBOMCTB Fr€OMETPUICCKIX (DUTYD
MaTeMaTHYECKHE MOJICIH JIJIs PEIICHHS 3a71a4 MPAKTHIECKOTO
XapakTepa ¥ 3a7a4 U3 CMEXKHBIX JUCIUIUINH, UCCIIE0BATh
MOJIyYeHHBIE MOJEIIN U UHTEPIIPETUPOBATH PE3YiIbTaT;

BJIQJICTh TTOHSATUSIMU BEKTOPHI M KX KOOPJAUHATHI; YMETh
BBINIOJIHATH Oll€palliy HaJl BEKTOPaMH; UCIOJIb30BaTh CKAJISIPHOE
MPOU3BE/IEHNE BEKTOPOB MIPH PEUICHUH 3aJ1a4; TPUMEHSITh YpaBHECHUE
TUIOCKOCTH, (POPMYITY pacCTOSIHUS MEKIy TOUKaMU, ypaBHEHUE CHEphI
NP PEIICHUH 3a/1a4; TPUMEHSATH BEKTOPHI U METOJI KOOPJUHAT B
MIPOCTPAHCTBE NP PEIICHUHU 3a/1a4.

MPaBUILHOCTH
BBITIOJTHEHUS
CaMOCTOSATENLHOU
paboThI

Penrenue 3amau
BO BpeMsl 3aHATHUS

3.2 ®opMa NPOMEKYTOUHOM aTTeCTAIIUN

HpOMC)KYTOLIHaH arTeCTanusd 110 JUCIHUIIIIMHE MaTCMAaTHUKa B 1 CCMECTPEC — UTOI'OBAs

KOHTpOJIbHAsI paboTa, BO 2 CEeMEeCTpe — dK3aMEeH.

Hrorosas KOHTPOJIbHAsA pa60Ta MMPOBOAUTCA 3a CUCT BPEMCHU OTBCICHHOI'O HAa U3YYCHUC
JUCHUIIIUHBI, IIPU YCJIIOBHU CBOCBPEMEHHOTO U KAYECTBCHHOI'O BBITTIOJITHCHUA 06y‘IaIOH_[I/IMC$I
BCCX BUI0B pa60T, MpeaAyCMOTPCHHBIX pa6oqel71 HpOFpaMMOﬁ JUCHUITIIIMHBI MaTCMAaTHUKa.

Hrorosasi koHTpOJILHAsI padoTa
Bapmuanr 1
1. Berumcnure: 47 .11% : 444
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10.

11.

10.

11.

24128

HaiinuTe 3HaueHne BhIpaKEHUS: x/3_2

Breraucnure: 10g 2 8+ 10g 25 100 - 10g 25 4

2
Haiinure pemenue ypaBHEHHUS: logé( X —=5)= log6 4x

7T
Borancmure LO&5| CcOS E

Sx
[TepeBenuTe M3 paguaH B rpagychl .

. 0
VYkaxure 4eTBepTh, B KOTOPOM JISKUT yroia ., , eciu ., =470

v . T
Haiinure 3Hauenune kocuHyca yria &, eciid U3BeCTHO, uTo: sin®=0,6 u E< a<rn

x+4
x° —49 "

bankoBckas INpOouCHTHAA CTaBKa paBHA 7% I'OJOBbIX. Kaxkosa JOJDKHa OBITH IIEpBOHAYAJIbHAsA

Haiinure obnacts onpenenenus GpyHKIun f (x)=

CyMMa BKJIaJa, 4ToObI uepe3 2 roja ero pazmep coctaBui 34347 pyoneit.
B Baze nexar s6moku: 10 3eneHbIx u 5 KpacHbIX. CKOJIBKHUMH CIIOCOOAMU MOXHO B3SITh U3
Ba3bl 2 3€JIEHBIX U 3 KpacHbIX si0I0Ka?

Bapuanr 2

3-4/108

Haitngure 3HaueHnEe BbIpAKEHHUS: \/_
3

Briancnure: 72 .37 - 212.

Beruncnure: logs 36 + 10g3 99 - 10g3 11 .

2
Haiinure pemenne ypaBHEHHUS: log 3(] O—x" )= log 3 3x

7T
log,| tg }

Brraucnoure
g/
[lepeBenuTe U3 paguaH B rpaychl o
. 0
YKaxkute 4eTBepTh, B KOTOPOH JIEXKUT yroi ., , ecau ., =500".
v . T
Haiinute 3HaueHne kocuHyca yria &, eciid u3BeCTHO, uTo: sin®=0,8 u 5< a<r.
2
6x — x

+ 2

bankoBckas MPOLCHTHAA CTaBKa paBHA 9% I'OO0BbIX. Kaxkopa JOJIDKHa OBITh NEpBOHAYaJIbHAaA

Haiizure o6macts onpenenenns dpyukuun JS(X) = log s

cyMMa BKJIajia, 4ToObI 4epe3 2 roja ero pazmep coctaBui 59405 pyoueid.
B Baze nexar s6moxu: 5 3eneHbix U 10 kpacHbIX. CKOTBKUMHE CTIOCOOAMH MOYKHO B3SITh U3
Ba3bl 3 3eJIeHBIX U 2 KpacHbIX si0I0Ka?

Bapuanr 3
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10.

11.

10.

11.

Breraucnure: 35 .25 - 755,

/405

Haiinute 3HaueHne BbIpakKeHUS:
45

Breraucnure: 10g2 9% - 10g2 3- 10g9 8 .

HaiinuTe pemenne ypaBHEHUS: log 5( X —8 )=log 5 2x,

. 7C
Borucmre LO&5 Slng

Sz
[lepeBenuTe U3 paauaH B rpagychbl =

. 0
VYKaxure 4eTBepTh, B KOTOPOM JIGKUT yroia ., , eciu ., =380".

o . 3
Haiinute 3HaueHue kocuHyca yria ¢, eciau U3BeCTHO, yTo: sin? =-0,6 u 7< o<2r

Haiinure obmacts onpenenenus GyHKIUN JS(x)=

bankoBckas nporeHTHas ctaBka paBHa 12% romosbix. KakoBa qomkHa ObITh
nepBOHavalibHAs CyMMa BKJIaJa, 4TOObI uepe3 2 rojia ero pa3Mep coctaBui 56448 pyoneii.
B Baze nexar s6m0ku: 6 sxentbix U 12 kpacHbIx. CKOJIBKHUMH CIIOCOOAMHU MOXKHO B3SITh U3
Ba3bl 4 KEJTHIX U 2 KPAaCHBIX 510J10Ka?

Bapuanr 4

5-3/108

Haitngure 3HaueHnEe BbIpAKEHHUS: T
4

Breraucnoure: o5 .11° - 904.

Boruemure: 108, 320 —log, 5—-log, 216 |

2
HaiiguTe pelienye ypaBHEHUS: log,(6 —x")=log,5x

7T
Beruuciure log3 clg g

77
IlepeBeaure U3 paaguaH B rpaaychl T .

VYKaxuTe 4eTBepTh, B KOTOPOU JIEKUT Yroi ., , €CIU , =700
o a o 3z
Haiinute 3HaueHne kocuHyca yria &, eciid U3BeCTHO, uTo: sin?=-0,8 U z< a < -

5 x—3
Haiinute o6nacts onpenenerus byukunn J(X)= logs — .
X +7x
BbankoBckas mporieHTHast craBka paBHa 11% rogoBeix. KakoBa momxHa ObITH
nepBOHAaYallbHAsl CyMMa BKJIaJa, 4ToOkI uepe3 2 rojia ero pazMep coctaBui 73926 pyoneit.
B Baze nexar s610ku: 6 xenThix U 12 kpacHbIX. CKOJIBKUMHU CIIOCOOAMU MOKHO B3ATh U3

Ba3bl 2 JKEJTHIX U 4 KpacHbIX s10s10Ka?
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OO6yuaromuecs TOMyCKalTCs K ¢a4e 9K3aMeHa MPHU BHITIOJIHEHUH BCEX BHJIOB

CaMOCTOSITENIbHOW PabOThI, MPAKTUYECKUX U KOHTPOJIBHBIX PadOT, MPETyCMOTPEHHBIX paboyeit
IPOrpaMMOil U KaJIeHIapHO-TEMAaTHYECKUM IIJIAHOM JAHCIUITIHHBL

N

gl A

12.
13.
14.
15.

16.

17

21

26.
27.

28.
29.
30.
31.
32.
33.

IlepeyeHb BONPOCOB K IK3aMeHY
Yacts A

Kopens n-oii crenenn. CBoiicTBa KOpHs n-oi crerneHu. O0001eHe TOHATHS O TIOKa3aTele
CTENEHU

[Tonstue norapudma u ero cBoiictea. OCHOBHOE JIOrapu(HMUYECKOE TOXKIECTBO.
Hecsatuunbie U HaTypalibHbBIC JorapudMel. [IpaBuna nerictuii ¢ morapudpmamu. [lepexon k
HOBOMY OCHOBAHHUIO.

Jlorapudmuueckue ypaBuenus. [Ipuemsr pemenus. [Ipumepsi.

Jlorapudmuueckas pynkus. Ee cBoiicTBa, rpadux

Tpuronomerpuueckue ¢pynkuuu. OnpenesneHue cuHyca, KOCHHyca, TaHreHca, KOTaHTeHCa.
Pamunannas mepa yriia. [lepexor ot rpaaycHOM MephI K paJiaHHON ¥ HA000POT.
3aBUCHUMOCTh MEXKy TPUTOHOMETPUYECKUMH (DYHKIIUSIMU OJHOTO YTIIa.

®opmyibl ABOHHOTO yria. Dopmyiibl CI0KEHUS.

. Pemmennie npoctelmmx TpUroHOMETPUYECKUX YPABHEHUIHA.
. Tpuronomerpuueckue ¢pyHkiuu. O6macTh onpeaeneHuss 1 MHOXECTBO 3HAUCHU N

TPUTOHOMETPHUYECKUX (DYHKIINH.

OO0patHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.

OcHOBHbIE IOHATHS KOMOMHATOPUKH: pa3MELLEHUs, [IEPECTAHOBKU U COUETAHUSI.
Teopus BepositHOCTEH. COOBITHE, BEPOSTHOCTH COOBITHSI.

3aBUCUMOCTb M HE3aBUCUMOCTb COOBITUN. COBMECTHOCTh M HECOBMECTHOCTH COOBITHIA.
[TpoTHBONOIOKHOCTH COOBITUI.

Teopus BeposTHOCTEN. Cl10XKEHUE U YMHOKEHUE BEPOSITHOCTEH.

. [lpupamenne pyHKIMU U IpUpalieHue aprymenTa. OnpeaeneHue Nporu3BOIHOM.
18.
19.
20.
. [IpumeHeHne mponu3BOJHON /I HAXOXKACHUS SKCTpeMyMa (QyHKIIUU
22.
23.
24.
25.

PuU3nyeCcKUi 1 MEXaHUYECKUM CMBICII IIPOU3BOIHOM.
VYpaBHeHHEe KacaTeabHOU K rpaduky GyHKINUN
[TpaBuiia u popmynsl quddepeHpoBaHusl.

[TonsiTve MHTErpana u NepBooOpa3HoOI

Teopema HproToHa — Jleitbnuia

Crepeomerpust. OCHOBHBIE aKCHOMBI CTEPEOMETPUU U CIEACTBHSI U3 AKCHOM.

[Tpsimble ¥ TNIOCKOCTH B IPOCTPAHCTBE. B3anMHOE pacnosokeHne AByX NpsMbIX B
IIPOCTPAHCTBE.

B3anMHOe pacnionokeHue npssMON U MIIOCKOCTH. [IapamuienbHOCTh MPSAMOM U TUIOCKOCTH.
B3anMHOe pacnioniokeHue IBYX IUIOCKOCTEN B MPOCTPAHCTBE. [IepreHInKyIapHOCT ABYX
IIJIOCKOCTEM.

JByrpaHHBIN yroy. YTroi Mexay IMI0CKOCTIMU.

MHororpanauki. Bepmunsl, pedpa, rpanu MHororpanHuka. @opmyna Diinepa.

IIpusma u ee cBolicTBa. [IpsiMast U HaAKJIOHHAS IPU3MBI.

[TpaBunbHas npusma. [lnomane 60KOBOH U MOJIHONM MOBEPXHOCTHU MPU3MBI.

Ky®0. ITapannenenunen u ero cBoiictea. O0bpeM kyba. O0beM mapasuienenumnesa.
[Tupamuna u ee cpoiicta. [nomanaps O0KOBOM M MOJIHON TOBEPXHOCTH TUPAMHUIBI.
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34.
35.

36.

37.

38.
39.
40.

10.

11.
12.

13.
14.

15.

16.

17

18.

19.

[IpaBuibHag nupamua. Y cedeHHasi mupaMua.

[IpencraBiaeHne o NpaBUIbHBIX MHOTOIPAaHHUKAX (TETpa’Ip, KyO, OKTa’ap, JoAeKa’ap U

HUKOCAdIP).

Tena u moBepxuocTH Bpamienus. Lumuaap. OcHoBaHUs, BBICOTA, OOKOBAsi IOBEPXHOCTD,

oOpa3yromias, pa3seprka. [lnmomaas 60KOBOI U OTHOM MOBEPXHOCTH.

Tenan IIOBEPXHOCTHU BpaIllCHUA. KOHYC. OCHOBaHI/IC, BBICOTA, OoKoBas IIOBEPXHOCTD,

oOpa3yromas, pa3seprka. [lnomaas O0KOBOM U MOTHOM MOBEPXHOCTH.

[ap u chepa. [Tnomaap moBepxHOCTH chepsl.

Ceuenus mapa u chepsl.

dopmynsl 00beMa TUPAMUIBL, WIHHIPA U KoHyca. Dopmyrna oobemMa mrapa.

Yactn B

x—16  x9544 .
: Y HalMTE €ro 3HaueHue npu x = 2,25

x+x0541 " x15-1

VYrpocture BeIpaXxeHUE
3 1 2
Pacnionoxure unciia B nopsiAKe BO3pacTaHUs 242 E; 23,273

3anucath B BUJE OOBIKHOBEHHO IpOoOM OECKOHEUHYIO AECATUYHYIO Ipo0k: 4,(8);

-2,6(93).

1Y (1)2 -2 32
Pacnonioxkute unciia B opsiKe BO3pacTaHUs 3 ; 3 ;9 7534, 5

Breruucnure: logsS + log 425 + log4i
125

Boruucnure: log;72 — 10g3& + logs18
A

| I 25
Berauncnmte: logs$ + 102436 +! logy 8!

Pemmre norapudmMudeckoe ypaBHEHHE: log 3 2x-1)=2

Pemmte norapupMuyeckoe ypaBHeHHE log (x+1) =log,(4x-5)

Pemnre norapupmuueckoe ypasHenue logz (3x —5) = logs (x — 3)
Penmte norapudmMu4ecKoe ypaBHEHHE 1o, (x + 3) — 4

Penmte norapuMuIecKoe YPaBHEHHUE 1o (4 - %) + log, (1 — 2x) — 2log , 3

Pemure norapudgmuueckoe ypaBuenue 1g (3 —x) —lg(x+2)=21g2

.2
Vnpocrute Beipakerme; 1SN &
2
cos” a—1
sin(360° — a) cos(—a)

YIpocTuTe BbIpaKeHUE:
cos(180° + ar)

. Ypocrure Boipaxenne: 1 + cos® o, — sin® o

. T
Ympoctute Boipakerne: S NE )8

T
cos(—+a)
2
. . 5 .
Haiinure cos o u tg o, eciu sin o = 3 u o - yroi II koopauHaTHON YyeTBepTH
1
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20.
21.
22.

23.

24.
25.
26.
27.

28.

29.

30.

31.
32.

33.

34.

35.
36.

37.

38.

39.

40.

41.
42.
43.

44.

45.

46.

Haiinure cos o u tg o, ecmn sin o = 0,6 1 o - yroia I KoopJuHATHOI YeTBEpPTH
Hatinure cos oo m tg a, ecou sin o = — 0,8 u o - yroxn Il koopaunaTHO# YeTBepTH

Haiigure sin oo 1 tg o, ecu cos o= 0,6 u a - yroia I koopaAMHATHON YeTBEPTU

T
Pemvite TpUroHOMETPUUECKOE YPABHEHHE: 2CcOS(x + —) = /2

Pemvte TpUroHoMeTpuueCcKOe ypaBHEHHUE: sin” x — 0,25 =0
Pemure Tpuronomerpuueckoe ypaBHeHue: 2 cos X + 2 =0

Pemnte TpuronoMeTpuueckoe ypaBHeHue: 2 sin®x +sinx—1=0
Pemnte TpuronoMeTpuueckoe ypaBHeHuUe: 2 sin®x +7sinx —4=0

Pemure TpuronomeTpuueckoe ypaBHeHue: 2 sin(x + %) +4/2=0

Pemrte TpuronomMerpudeckoe ypaBuenue: 2 cos x — 53 =0

16" (125Y
Pemnre nokasaTtenbHOe ypaBHeHHE: | — | =| ——

25 64
Pemnre mokasatensHoe ypapHenue: 2 - 4 — 17 -4+ 8 =0

2

Pemmre mokasarenbHoe ypaBHenue: 37 —4 -3+ 3 =0
2x+3

PemnTe nokasarenbHOE ypaBHEHUE: (5] =45

N 1
Hanummure ypaBHeHue kacaTenbHoi k rpaduky ynkuuu f (x) =5 - EXZ B TOYKE X( =
CocraBbTe ypaBHEeHHE KacaTelnbHOU K rpaduky ¢pyHkuuu f(x) = e”* B TouKe X = 0.
3anmunTe ypaBHEHNE KacaTenbHoil K rpaduky pynkumn f(x) =3 x° + 5x B Touke ( 1; 8).
5-x

HaiinuTe npon3BoaHyIO QyHKITUH Y = TZ
X

o o V4
HalinuTe 3Ha4eHNE NPOU3BOAHON QYHKIUM y — 3x + 4 — 5sin x B TOUKE x, = 5

3+2x

HaiinuTe npou3BoaHy0 QyHKIMHN y = 5
x —_—

Haiinure npousBoiHyto QyHKIUN y = —%x4 +3x% =2x+11

Haiizire mpousBoaHyio GyHKIHE y=X° —X ( x° + 7).
HaiiTi IpoMexyTKH BO3pacTanmus GyHKIMK y = X* — 2X + 3.
Wccnenyiire gynxumio f(x) = 3x° — 20 X Ha Bo3pacTanue (yObIBAHHE) K SKCTPEMYMBL.

Uccnenyiite pynkuuto f(x) = %x“ + ;x3 — 3 Ha Bo3pacraHue ( yObIBaHHE).

(x* +2x +1)dx

—

Beruncnute naTerpan

Bbruncnure unrerpan | Sin2xdx

NN C—— N
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47.

48.

49.

50.
51.

52.
53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Brruucnure uHTErpa J \/—

3[ 2
Beruucnure uaTETpa J x“dx
1

1
Brruucnure uHTETpa I A+ 2x)*dx
0

o o o 1 .
Haiinure o6muii Bua nepBoodpaznoit ast pyakuu f (x) = —- sin 3x
x

Haiitu nepBooOpaznyro ¢pynknuu f (x) = 3x*+2x-1, rpaduK KOTOPOI MPOXOJUT Yepe3
Touky M ( 2;4).

Haiinure nepBoobpa3nyto GyHKIUH X ; - 3 5\/)C>2

Jost pynknumm f(x) = (2x + 5)6 HalUTe IEPBOOOPA3HYIO, rpadK KOTOPOU IMTPOXOTUT Yepe3
Touky M (- 2; 3).

B smuke 20 mapos, u3 Hux 12 Genbix, octanbHbIe Tonyobie. M3pnekator 2 mapa. Haiitu
BEPOSATHOCTH, YTO 00a 1mapa Oebie.

B niepBoii ypue conepkutcst 8 cuHux u 10 KenThIX mapoB, BO BTOPoi 4 0enbIX U 12 xenThix
mapoB. M3 kax 01 ypHbI Hay/1auy U3BJIEKIIH 110 OHOMY 1iapy. HailTu BepoATHOCTH TOTO,
YTO 00a W3BJICUEHHBIX IIapa JKEJITOTO [BETA.

AndaBuT HEKOTOPOTO sA3bIKA CONEPKUT 12 OyKB. CKOJIBKO CYLIECTBYET TPEXOYKBEHHBIX CJIOB,
COCTaBJIEHHBIX U3 OYKB 3TOTO ayihaBuTa, €CIIM OYKBBI B CIIOBAX MOTYT TOBTOPSTHCS?
AngaBuT HEKOTOPOTIO sA3bIKa CONEPKUT 12 OykB. CKOJIBKO CYLIECTBYET TPEXOYKBEHHBIX CJIOB,
COCTaBIICHHBIX U3 OYKB 3TOr0 andaBuTa, €ciau OYKBHI B CIOBaX HE MOTYT MOBTOPSTHCS?

B kop3une 16 mapos, u3 Hux 14 O6enbix, octanbHbie cuHue. M3BiaekarT 2 mapa. Haltu
BEPOSITHOCTH COOBITUH TOT0, UTO 00a I1apa CHHKE; EPBbIi map Oenblil, a BTOPOi CHHUH.

Ha nexxypcTBo 13 3 ManbuuKkoB U 4 neBoYek ciaydaiiHo oTOuparoT 4 nexxypHbIX. CKOJIBKUMU
CIocobaMM UX MOXHO OTOOpaTh MPU YCIOBUH, YTO OYIyT OTOOpaHbl 2 MajlbuuKa u 2
JIEBOYKH?

YCTpONCTBO COCTOUT U3 TPEX JIEMEHTOB, pabOTaOIINX He3aBUCUMO. BeposaTHocTu
0e30TKa3HOM pabOThI 3a OIPECIIEHHBIN IPOMEKYTOK BpEMEHH IIEPBOT0, BTOPOTO U TPETHETO
aneMeHTa cooTBeTcTBeHHO paBHbI 0,4; 0,3; 0,5. HaliTu BeposITHOCTh TOTO, YTO 32 3TO BPEMs
OTKa)XXyT BCE TPH DJIEMEHTA.

N3 15 TypucToB Ha/10 BEIOpATh JEKYPHOTO U €ro NOMOIHUKA. CKOJIBKUMH CIIOCOOaMU 3TO
MOXHO clienaTh?

Jlnaronasip oceBoro ce4eHus LMInHApa paBHa 12 cm, a paguyc ocHoBaHMs — 5 cM. Haiinure
BBICOTY LIMJIMH/IPA.

B npaBmiibHOM 4eThIpEXYTroabHON MUpaMu/ie BbIcoTa paBHa 12¢m, a anodema - 15cm.
HaiinuTe nomaab NOJHON MOBEPXHOCTH MUPAMUJIBI.

B ocHoBanuu npaBuiibHO# yeThipexyroiasHoi mpu3Mbl ABCDA B |C D, nexuT kBaapart co
cropoHoit 4 cm. [luaronans npusmbsl AC; o0pasyeT ¢ miockocTbio ocHoBanust ABCD yron
60°. HaitnuTe BBICOTY MPU3MBI U TIJIOIIA b MTOJTHON MTOBEPXHOCTH.

JlnaroHasib mpaBHIIbHOM Y€THIPEXYTOJIBHON PU3MBbI COCTABISIET ¢ OOKOBOM IpaHbio yrou 60°.
Haiinute 00beM npu3mbl, €clii CTOPOHA OCHOBaHUS 8cm
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66.

67.

68.

69.

70.

71

72.

73.

74.

75.

76.

7.

78.

79.
80.

81.

Pannycel ocHOBaHW YCEUEHHOTO KOHYCa paBHBI 12 cM 1 5 cM, a 00pasyrolias HaKJIOHeHa K
TIJIOCKOCTH OCHOBaHUs 1Mo yriioM 45°. HaliuTe utomaas 1 00beM yCeUYEeHHOT0 KOHYca.
Haiiaure nonxyro miomaas NOBEPXHOCTH U 00beM TUPAMUIBL, Y KOTOPOil BBICOTA paBHA 2 M,
a OCHOBAHHMEM MUPAMU/IBI ABIISETCA KBAAPAT CO CTOPOHOM 3 M.

OcHOBaHHMEM MMHPAMHUJIBI ABJISETCS TPEYTOJBbHUK co ctopoHamu 12 cm, 10 cm, 10 cm. Kaxnas
OOKOBasi TPaHb HAKJIOHEHA K OCHOBaHHUIO o1 yrioMm 60°. Haiinmure 06beM U m1o1ma b
OOKOBOI MOBEPXHOCTH MUPAMU/IBI.

Haiinure cTopoHy OCHOBaHHS U BBICOTY IIPABUIIBHOM YETHIPEXYTOJIbHON IIPU3MBI, €CIIU
Som=90cM”, So=40cM”.

Beoicora nununapa pasHa 10 amM. Ilnomanes ceyenns nuiaMHapa MmI0CKOCThIO, TapauIeIbHON
OCH IIWJIMHJIpa U yAAJICHHOM Ha 9 M OT Hee, paBHa 240 1M 2, Haitaure paanyc nunuspa.

. OcHOBaHWME MPSMOU MTPU3MBI — PABHOOEPEHHBIN, TPAMOYTOJIbHBIN MPSMOYTOJIbHBIN

TPEYTOJIbHUK CO CTOPOHOMU 6 CM, a TuaroHasib 00koBo# rpanu 10 cM. Haligure miomaas
OOKOBOI OBEPXHOCTH U 00BEM IPU3MBIL.

B npaBuiibHOI 4eTHIPEXYroJIbHOW MTPU3ME ILJIOIIA/Ib OCHOBAaHUs paBHa 25 ¢cM?, a BbICOTA 4 CM.
Haiinute nuaronans u 00beM MPU3MBL.

OcHoBaHMEM MPSAMON MPU3MBI CIYXKUT NPSIMOYTOJIbHBIM TPEYTOJIbHUK C KaTeTaMu 12 cMm u 5
CM, BbICOTA MTPU3MBbI paBHa 8 cM. HaiinuTe mioma s NoaHOH HOBEPXHOCTH.

Pannyc okpyXHOCTH, OIIMCAHHON OKOJIO OCHOBAaHUS IIPABUIIBHOM IIECTUYTOJIbHOM MPU3MBI,
paBeH 3 cMm. Hailaure mioma/ib MoIHON MOBEPXHOCTHU MIPU3MBI, €cii €€ BbicoTa paBHa 10 cwm.
JlnaroHainpb MpaBUIIBHOMN YETHIPEXYTOIBHON MIPU3MBI COCTABISIET ¢ OOKOBOM IpaHbio yrou 30°.

HaiizuTe miomass GOKOBOI TOBEPXHOCTH H 06BEM MPH3MbI, €CIIH CTOPOHA OCHOBAHHUs /2
CM.

BeicoTa nmununapa Ha 12 cM 6osblie ero paguyca, a Iiomaab MOoJHONH OBEPXHOCTH paBHA
288 1 cm”. Haiiure paanyc OCHOBAHUS LUIUHIPA.

JlnaroHasib paBUJIBHOM YETHIPEXYTOJIBHON IPU3MBI COCTABISET ¢ OOKOBOM I'paHbio yroi 60°.
Haiinute 06beM Mpu3MBbI, €M CTOPOHA OCHOBAaHUS 6 CM.

Jlnamerp 1mapa paBeH BbICOTE KOHYCA, 00pa3yrolas KOTOPOro COCTABISET C MIIOCKOCTHIO
ocHoBaHwus yrou 60°. Haiitu oTHoeHne 00b€MOB KOHYCa U I1apa.

Paanyc mapa pasen R=5. Haiigure muiomaab MoJHON MOBEPXHOCTH BIMCAHHOIO B IIap Kyoa.
Paanycel ocHOBaHUI yceueHHOTro KOHyca paBHbI 4 cM U 12 cM, a oOpasyromias paBHa 17¢cm.
HaiinuTe: a) BBICOTY yCEUEHHOTO KOHYca; 0) IIIOMa b OCEBOTO CEYEHUSI.

B ocHoBannu npaBuibHOM yeTbipexyronbHoi npusMsl ABCDA B C D, nexur kBaznpar co
ctopoHoit 8 cM. Jlnaronans npusmel AC; 00pasyeT ¢ miaockocTeio ocHoBanus ABCD yron
30°. Haiiaurte BbICOTY MPU3MBI U IIJIOLIA/1b [TOJHOM MOBEPXHOCTH.

CHEI[I/I(I)I/IKa].[I/Iﬂ KOMIIJICKTA OCHOYHBIX MaTCPHUAJIOB. Pacnpene.neﬂne TEeCTOBBIX 3aTaHMH
10 TUIIAM MU YPOBHSAM CJI0KHOCTH.

Tab6anna 1. Tunbl, ypoBeHb CJI0KHOCTH H BpeMs BbINOJHEHHUSI TECTOBBIX 3a1aHHIA.

Bpewms
YpoBeHb
Howmep 3ananus Tunsl 3ananus BBITIOJTHEHMS,
CJI0HOCTHU
MUH.
3ananue 1-5 3ajaHue OTKPBHITOrO THIIA C Pa3BEPHYTBHIM | BBICOKUM 8
OTBETOM
3aganue 6-10 3amanusi OTKPHITOTO THIA HA TOTIOJTHCHUE [IOBBIIIIEHHBIA | 5
3aganue 11-13 | 3agaHue 3akpbpITOro THIA Ha YCTaHOBIIEHUE | 0a30BBIN 2
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IIOCJICA0BATCIBbHOCTU

3ananue 14-16 | 3aganue KOMOMHHMpPOBAHHOTO  THMA  C | 0A30BBIN 2
BHIOOPDOM  OJHOTO BEpPHOTO OTBETa W3
YeThIpeX MPEATIOKECHHBIX U 00O0CHOBaHHEM
BBIOOpA

3anmanue 17-19 | 3agaHue 3aKppITOTO THIA HA YCTAaHOBIECHHUE | OA30BBIN 2
COOTBETCTBUS

3ananue 20 3amanue  KOMOMHHMPOBAaHHOTO TUMa ¢ | 6a30BbIi 2

BBIOOPOM HECKOJIBKHX BapUaHTOB OTBETA U3
MPEIUIOKEHHBIX 1 000CHOBAaHHEM BBIOOpA

Taﬁ.lmua 2. Cueﬂapml BBINOJTHEHUS TECTOBLIX 3aJaHMIl

Tun 3aganusa

TlocienoBaTenbHOCTEL AEHCTBUA
[P BBIMIOJHEHUH 3a/IaHUS

3aganie KOMOMHHUPOBAaHHOTO THMA C
BBIOOPOM OJJHOTO BEpHOTO OTBETa W3
YeThIpeX MPeI0KEHHBIX 1 000CHOBAHUEM
BBIOOpA

[IpounTaiite TEKCT, BbIOEpPUTE MPABUIBHBIA OTBET
U 3aIUIIATE apryMEHThI, 000CHOBBIBAIOILKE BBIOOP
OTBETA

3ajaHue KOMOMHUPOBAHHOIO THMIA C
BBIOOPOM HECKOJIBKUX BapHaHTOB OTBETA

[IpounTaiite TeKCT, BBIOEpPUTE NPABUIIbHBIE OTBETHI
U 3aIlUIIATE apryMEHThI, 000CHOBBIBAIOILKE BBIOOP

U3 TOPEUIOKEHHBIX U OOOCHOBAaHUEM | OTBETOB

BBIOOpA

3anaHue 3aKpBITOTO THIa Ha | [Ipountaiite TEKCT U YCTaHOBUTE

YCTaHOBJICHHE IOCJIE0BATEIbHOCTH II0CJIEI0BATEIBHOCTb. 3anuimure
COOTBETCTBYIOLIYIO  IOCIENIOBATEIBHOCTh  LHUDD

CJICBA HAIIpaBO

3az[aHHe 3aKpPbITOI'O THIIA Ha

YCTAaHOBJICHUC COOTBCTCTBUA

[IpounTaiiTe TEKCT M YCTaHOBUTE COOTBETCTBHE.
3anuiure BbIOpaHHbIE 1012 (0] ) oJ
COOTBETCTBYIOUIMMHU OYKBaMHU.

BaI[aHI/Ifl OTKPBITOT'O THIIA HA JOIIOJHCHUE

[Ipouunraiite TEKCT U TONOTHUTE (Dpazy

3aaHue OTKPHITOTO THUIA C Pa3BEPHYTHIM
OTBETOM

[IpounTaiiTe TEKCT M 3aNMUIIATE Pa3BEPHYTHIN
00OCHOBAHHBINH OTBET

Taoauua 3. CucreMa oueHUBAHMA 3aAHMIA.

Howmep
3a7aHus

VYka3aHus 1Mo OleHUBaHUIO

Pesynbrar onenuBanus (6amisl,
IIOJIyYEHHBIE 32 BBIIOJHEHUS
3aJ1aHus)

3amauue 1-5
OTBETOM

3a,Z[aHI/Ie OTKPBITOT'O THUIIA C PA3BECPHYTHIM

IlonHelli NpaBUIBHBIA OTBET Ha
3aJJaHue OIlcHHMBaeTca 3 Oayuramu;
eciu JIOTIyIIIeHa OJlHa
OIIMOKa/HETOYHOCTh /oTBET
MpaBWIbHBIN, HO HE MOJHBIA — 1
OaJ1, ecu JOMyIeHo 0oJiee OTHOM
OIIMOKH / OTBET HENpPaBUJIBHBIA /
oTBeT oTcyTcTBYeT — () GaysIoB.

3aganue 6-
10

3a,Z[aHI/ISI OTKPBITOT'O THIIA HA JOIIOJIHCHUC

IlonHelli NpaBUIBHBIA OTBET Ha
3aJJaHue OIlcHHMBaeTca 3 Oayutamu;
€CcIu JIOTIyIIIEHA 0JlHa
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OIIMOKa/HETOYHOCTh /OTBET
MpaBWIbHBIN, HO HE MOJHBIA — 1
OaJu1, eciu JomyIeHo 0oJiee OTHOM
OmMOKH / OTBET HENpPAaBUJIBHBIA /
OTBET OTCYTCTBYEeT — () OasioB.

3anaHue 3ananue 3aKpbITOTO THIIA Ha | CoBnajieHue ¢ BEPHBIM OTBETOM
11-13 YCTaHOBJICHUE MTOCIEA0BATEILHOCTH orieHuBaeTcs 1 OayioMm; HEeBEpHBIN
OTBET WU ero orcyrctBue — 0
OaJIIOB.
3amanue 3amanue koMOWHHpoBaHHOro THma ¢ | [lomHOe coBmageHWe C BEPHBIM
14-16 BBIOOPOM OJIHOTO BEpPHOTO OTBETAa M3 | OTBETOM OICHUBaeTcs | Oamiom;
YEeTHIPEX MPEUIOKCHHBIX 1 0OOCHOBAaHHEM | HEBEPHBI ~ OTBET  WJIH  €r0
BBIOOpA orcyrctBre — () 6ayuioB.
3anaHue 3ananue 3aKpbITOTO THIIA Ha | CoBnajieHue € BEPHBIM OTBETOM
17-19 YCTaHOBJIEHUE COOTBETCTBUSA orieHuBaeTcs 1 OayuioM; HEBEpPHBIN
OTBET WU ero orcyrctBue — 0
OaJlJIOB.
3ananue 20 | 3aganue KomOuHMpoBaHHOro tumna ¢ | [lonHoe coBnageHue ¢ BEpPHBIM
BBHIOOPOM HECKOJBKHX BapHUaHTOB OTBETa | OTBETOM OIleHUBaeTcs 1 OGamowm;
W3 TPEUIOKEHHBIX W OOOCHOBAaHMEM | HEBEPHBIM  OTBET  WJIM  €T0
BBIOOpA orcyrcTBre — (0 Oanos.
Ta6nauua 4. JlonojHuTe/IbHbIE MaTepHaJbl M 000pyA0OBaHHE, HeOOXOAUMBIE sl

BBINOJIHEHUS TECTOBLIX 3aJaHMii

Kon

KOMIICTCHIIN

HaumeHoBaHue KOMIETEHIIMU

JlomoTHUTEIbHBIE MaTepHAaIIbl
1 000pyI0BaHUE

bymara
Pyuxa

2. TecToBbIC 3a1aHUA

Bapuanr 1

1. IpounTaiiTe TEKCT U 3aNMUIINTE PA3BEPHYTHIH 000CHOBAHHBIN OTBET.
HaiiTu xonndyecTBo cioco60B, KOTOPHIMU MOKHO PacCaJuTh TPEX pPedsT.
JTAJIOHHBIH OTBeT.
2. IlpouuTaiiTe TeKCT M 3aNMIINTE Pa3BePHYTHI 000CHOBAHHBIH OTBET.
Kakast 1po0b Ha3pIBaeTCs MPaBUITBHON?
JTAJIOHHBIH OTBeT.

3. IlpouuTaiiTe TeKCT M 3aNMIINTE Pa3BePHYTHI 000CHOBAHHBIH OTBET.
Ha ocHoBaHMM CBOWCTB OMCCEKTPUCHI 3aUILINUTE €€ ONPE/IEIICHUE.
HekoTopsie cBoiicTBa OMCCEKTPUCHI:

o Kaxnas Touka, nexariast Ha OUCCeKTpUce yria, HaXOAUTCS Ha OJIMHAKOBOM PacCTOSHUU
OT 00eux CTOPOH 3TOI'0 yTjia — 3TO KJIIFOYCBOC CBOICTBO 6I/ICCGKTpI/ICBI.

e B TpeyroibHIKE MOKHO MTPOBECTH TPU OMCCEKTPUCHI U3 KAXKIOM BEPIIUHBI, M BCE OHH
MIEPECEKYTCA B OJJHOM TOYKE, KOTOpAasi HA3bIBAECTCS LIEHTPOM BIIMCAHHOW OKPYKHOCTH.

o buccekrpuca yria TpeyroiabHUKa JEIUT MPOTUBOIOJIOKHYIO CTOPOHY Ha OTPE3KH,
MIPONOPIIMOHATBHBIE IPUIIEKAIITUM CTOPOHAM.

e YT0J MeXIy OMCCEKTPUCAMU JBYX CMEKHBIX YTJIOB (MEXIy BHYTPEHHUMHU U BHEIITHUMH
OHCCceKTprcaMu YIIIOB TPEYTOJIbHHUKA MPU OJTHOW BepinHe) paBeH 90 rpagycam
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ITAJTOHHBIN OTBET.

4. IIpounTaiiTe TEKCT W 3aNUIINTE PA3BEPHYTHIH 000CHOBAHHBIN OTBET.
Ha ocHoBanmm nanHO# QOPMYIBI COKpAIIEHHOTO YMHOXKEeHHS (a + b)? = a? +2ab+b?, 3anummre
ee CIIOBECHYIO (hOPMYITHPOBKY.
JTaJOHHBIH OTBeET.

5. IIpounTaiiTe TEKCT U 3aNMUIINTE PA3BEPHYTHIH 000CHOBAHHBIN OTBET.
Haiitu kom4ecTBO Crmoco00B, KOTOPHIMH MOYKHO PacCaauTh YEThIPEX peOsT.
ITaJIOHHBIH OTBET.

6. Jonmosnute ppa3sy [lanusie uncia V169 V0,64 2 maseiBarorcs ... 7

7. JlonosHute ppa3zy. Beskas 6eckoHeuHas AecaTUYHAs HElepuoandecKas 1po0b
ABJIACTCSL YUCIIOM .... 7

8. JlonoinuTe ¢pa3y. ParrioHansHbie M UPPAIMOHAIBHBIC YHCIIa BMECTE 00Pa3yIoT
MHOKECTBO ....

9. Jlonmoanute ¢pa3dy. PazHocTs KyOOB ABYX BBIpAKECHHI paBHA MPOU3BEICHUIO PA3HOCTH
IIEpBOrO U BTOPOTO Ha ...

10. JonosHute ppa3y. 'eomerpusi — pas3aesn MaTeMaTUKH, U3y4arOIIUil CBOMCTBA
11. IIpounTaiiTe TEKCT U YCTAHOBUTE MOCJIEA0BATEIbHOCTb. Pacmosioxkure yncia B
NMOpsi/AKe BO3PaCTAHUA
1. -23
2. 0
3. 45
4. 45

3anummure COOTBCTCTBYROIYIO MOCJICAOBATCIIbHOCTD I_II/I(l)p CJICBA HAIIpaBO:

5. IIpounTaiiTe TeKCT U YCTAHOBUTE MOCJIEA0BATEILHOCTh. PacnoioxkuTe ynciaa B nopsjake
yObIBaHMS

1) 6,7

2) -2

3) 0

4) 400

3anuimure COOTBETCTBYIOIIYIO MOCIEI0BATEIbHOCT LIU(P CIIeBa HAMIPaBO:

6. IlpouuTaiiTe TEKCT M YCTAHOBUTE MOCJI€10BATE]bLHOCTH. Pacnosio:kure yncia B nopsigke
yObIBaHUSI

1) -6,7

2) -2/5

3) 038

4) 4

3anummre COOTBETCTBYIOIIYIO MOCIEI0BATEILHOCTh IU(P CIIeBa HAMIPABO:
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7. IlpounTaiiTe TeKCT, BbIOepUTE OAUH NPABHJIbHBIN OTBET W 3aNMMIIUTE APTYMEHTHI,
000CHOBBIBaKOLINE BHIOOP OTBETA.
Pewmre pasuenue log, x + log, 5=log, 20
1) 15
2)5
3)4
4) 10.
OtBerT.
OobocHoBaHue.

8. IlpouuraiiTe TekcT, BblI0epuTe OJAUH NPABWILHBIA OTBeT M 3aNMIIUTE APryMeEHTHI,
000CHOBBIBaIOIIIME BLIOOP OTBETA
Pewmre pasuenue log, x + log, 6=log, 18.
Ho
2) 11
3)3
4) 12.
OrTBer.
Oo6ocHoBaHnme.

9. IIpouwnTaiiTe TEKCT, BBIOEPUTE OIMH NPABWILHBIA OTBET M 3aNUIIATE APTyMEHTHI,
000CHOBBIBAIOIIIHE BHIOOP OTBETA
Pemnte pauenune log. x + log, 3=log. 12.
1O
2)4
3)9
4) 15.
OrTBerT.
O6ocHoBaHMeE.

10. IIpoumMTaiiTe TEKCT M YCTAHOBHTE COOTBETCTBHE.
K kaxxnoi mo3unum, 1aHHOH B JIEBOM CT0JI01Ie, MO0epHUTEe COOTBETCTBYIOILYIO

NMO3UIUI0 U3 MPABOBOI0 CTOJI01A.

3agaua OTBer

A

Crepeometpust 1 Paznen MAaTeMaTUKHU HA3YYAOLINNA CBOMCTBA
TeOMETPUUYECKUX (QUTYp B TPOCTPAHCTBE

b

Konyc 2 I'eomeTrpuuyeckoe TeJO, KOTOPOE IPEACTABISAET
co0Ol COBOKYITHOCTH BCEX TOYEK MPOCTPAHCTBA,
HaXOJSIIUXCS OT IIEHTpa Ha PacCTOSHUU, HE OOJblle
3aJaHHOT0. DTO PACCTOSIHME HAa3bIBACTCS PAJMyCOM
mapa

[Tap 3 OT0  Teno  BpalleHUs, KOTOpOE  MOJIydaercs
BpallleHUEM MPsIMOYTOJIBHOTO TPEYroJbHUKA BOKPYT
0oZHOTO M3 KaTteToB. lIpsAmas, koTopas cCOOEpKUT 3TOT
KaTeT, Ha3bIBAETCS OChKO KOHYCA

Humsap 4 I'eomeTpuueckoe TeIo, OI'PaHUYEHHOE
HWJIAHAPUYECKOMN MMOBEPXHOCTHIO u JIBYMSI
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‘ napajICJIbHBIMHA IMJIOCKOCTAMU, HCPECCKAOIITNMHA e€

3anummTe BbIOpaHHBbIE LU (PHI 0] COOTBETCTBYOINMMH OYKBaMH:

A b

B

r

11. IIpouyuTaiiTe TEKCT U YCTAHOBHTE COOTBETCTBHE.
K kaxnoi mo3unum, 1aHHOM B JIEBOM CTO0JI01e, MO0epHUTEe COOTBETCTBYIOILYIO

MO3MIMIO U3 MPABOBOI0 CTOJIONA.

3apaua OTBer

A Ha Houpb enuTh Henb34 1 Teopema [ludaropa

b KBagpar  rumoreHyssl  paBeH  cymme | 2 Bepno

KBaJIpaTOB KaTE€TOB

B Konyc 3 3TO  TEJNO  BpalleHus, KOTOpoe
HOJTy4aeTcst BpallleHueM
MPSIMOYTOJIbHOT'O TPEYroJbHUKA
BOKPYT OZTHOTO U3 KaTeTOB

r [Tapamenorpamm 4 YETBIPEXYTOJIBHUK, Y  KOTOPOro
POTUBOJICKAIIINE CTOPOHBI
IOMAPHO NapajuleJbHbl, TO €CTh
JIeKAT Ha MapaJJICNIbHBIX MPSIMBIX.

3anumuTe BbIOPpaHHBbIE HU(PBHI 10 COOTBETCTBYHIUMHA OYKBAMH:

A b

B

r

12. IIpouuTaiiTe TEKCT M YCTAHOBHTE COOTBETCTBHE.
K kaxnoi mo3unum, 1aHHOH B JIEBOM CTO0JI0Le, MOA0epHUTEe COOTBETCTBYIOILYIO

MMO3UIINI0 M3 MPaBoOBOI'o CTOJIONA.

3agaua OtBer
A Kaxkoit norapudm Ha3biBaercs | 1
HaTypaJbHbIM? norapuM MO OCHOBAHUIO €
b Jlorapudm 2 | 91O MaTeMaTh4yecKas byHKIMS,
KOTOpasi  sBIAETCS  OOpaTHOM K
OTiepalsiM  BO3BEJCHUS B CTEICHbD.
Jlorapudm oTBewaer Ha Bompoc: «B
KaKyl CTENeHb BO3BECTH YHUCIO a,
YTOOBI MOJYYUIIOCH YHCIIO b
B Kakoii norapudm HaszbiBaetcs necatuuabM? | 3 | Inx
r 4 | norapudm 1o ocHoBaHuO 10
O003Ha4YeHHE HATYPAJILHOTO Jiorapugma?

3anummre BbIOpaHHbIe HU(PHI 10 COOTBETCTBYINMMH OYKBaMH:

A b

B

r

13. IIpoumuTaiiTe TeKCT, BIOEPHUTE BCe MPABUJIbLHBIE OTBETHI M 3aNIMIIMTE APTYMEHTHI,
000CHOBBIBaKOLINE BHIOOP 0TBETA. YKAKHTE BCe BEPHbIE CBOMCTBA NMPSIMOYT0JIbHUKA.

1) Bce cTopoHs! paBHBI
2) Bce yrubl npsimbie

3) IIpoTHBOMNOJIOKHBIE CTOPOHBI PaBHBI

4) Opus npsMoi yroa
OtBerT.
O0ocHoBaHHueE.
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Kiroun k onieHNBaHHIO

Bapuanr 1
Ne BepHblii oTBeT Kpurtepun
3aJ1aHus
1. Orser. Ecnn nepsoro us pedar na 10 mectax MOXHO | /| 6 — nOIHOe NpABUIbHOE
nocaguth 10 cmocobamu, BTOporo — 9 cmocobamu, | coomeemcmaeue;

Tpeteero — 8§ cmocobamu, Torma Oyaer 720
crioco6oB. Pemmenne: 10 x 9 x § = 720 cmoco6oB.

0 6 — ocmanvHwvle cryuau

2. [IpaBunbHoi  HasbBacTCA  ApoOb, 'y KOTOpO# | [ 6 — noiwoe npasuivhoe
YUCIUTENh MEHBIIE 3HAMEHATEsl. JTO O3HAYaEeT, YTO coomeemcmeue;
3HAQUCHME NPABUILHOH JPOOM  BCEra MCHBIIC | () 5 — ocmanbhble Clyyau
eIMHULIBL
3. buccekrpuca— nyd, MCXOISIIMA U3 BEPIIMHBL yIla ¥ | [ 6 — NOJHOe NpaguilbHOe
TSN 3TOT yroJl Ha JiBa PaBHBIX yIiia coomeemcmaue;
0 6 — ocmanvHvle cryuau
4, KBagpat cymmBI IBYX BBEIpaKCHHI paBEeH KBaapaTy 1l 6 — nonnoe npasuibHoe
IEPBOI'0 BBIPAKEHUSA IIJIFOC YABOCHHOC IPONU3BEACHUC coomeemcmeue;
HIEPBOr0O Ha BTOPOE ILIIOC KBAIPAT BTOPOTO 0 6 — ocmanvhvle cyuau
BBIPAKCHHSL.
5. Orser. Ecnu nepsoro u3 pedsar Ha 10 mectax MOkHO | | 6 — nOIHOEe NpasuibHOe
nocaauTh 10 cmocobamu, BTOporo — 9 cocobamu, coomeemcemaue;
TpeThero — § croco6amu, 4eTBepToro — 7 0 6 — ocmanvhvie cryuau
criocobamu, Torna oyaer 720 crioco6oB. Pemenue: 10
x 9 x 8 x 7= 5040 cnoco6oB.
6. UPPAIMOHATbLHBIMU 1 6 — nonnoe npasuibHoe
coomeemcmeue;
0 6 — ocmanvHwvle cryuau
7. UppaIiOHaTbHBIM 1l 6 — nonnoe npasuibHoe
coomeemcmeue;
0 6 — ocmanvHbvle cyuau
8. JEUCTBUTEIBHBIX YHCEI 1l 6 — nonnoe npasuibHoe
coomeemcmeue;
0 6 — ocmanvHbvle cyuau
9. HETOJIHBIM KBapaT UX CyMMBI I 6 — nomnoe npasunrbHoe
coomeemcmeue;
0 6 — ocmanvHbvle cyuau
10. IIPOCTPAHCTBA, TAKUE KaK paccTosiHue, popma, 1l 6 — nonnoe npasunvHoe
pa3Mep U B3aMHOE PacIoyiokeHue Guryp coomeemcmeue;
0 6 — ocmanvHvle cryuau
11. 1),2),3),4) 1 6 — nomnoe npasunvHoe
coomeemcmeue;
0 6 — ocmanvHbvle cyuau
12. 4),1),3),2) I 6 — nomwoe npasunvhoe
coomeemcmeue;
0 6 — ocmanvHble cryuau
13. 4),3),2),1) I 6 — nomnoe npagunvhoe
coomeemcmeue;
0 6 — ocmanvHble cyuau
14. Orser. 3) 2 6 — noiWwlli NPABUNILHBLI
O6ocHOBaHME: OTBET MOJYYEH B Pe3yIbTaTe PEICHU | omeem,
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J'IOFapI/I(l)MI/I‘-IeCKOFO YpaBHCHUA 11O CBOMCTBaM 1 6 — ooun u3 npasulbHvlx
norapmima C OAVNHAaKOBBIM OCHOBAaHHWEM PAaBHBIM 4, omeemoe He YKa3au,

0 6 — ocmanvHvle cryuau

15. Orger 3) 2 6 — noauvlli NPABUIbHLLIL
O6ocHOBaHHE: OTBET TOMYYEH B PE3yNbTaTe PEIEHU | omeen;
J0rapruMHUIECKOTO YPaBHEHHUS [0 CBOWCTBAM | 6 — 00un u3 nPAGUIbLHLIX
norapu(ma ¢ O/IMHAKOBBIM OCHOBAHHEM PABHBIM 7. | (oo oo 1o yKasan;
0 6 — ocmanvHwvle cryuau
16. Ortser 2) 2 6 — noHvll NPABUILHBLU
OG6ocHOBaHHKE: OTBET MOJTYYEH B PE3YNILTATE PEMICHUS | omagent;
JOTapu(pMHIECKOTO yPABHEHHSI 10 CBOWCTBAM | 6 — o0un u3 nNPAGUABLHBIX
norapu(ma ¢ O/IMHAKOBBIM OCHOBAHHEM PABHBIM 5. | (oo oo s yKasan;
0 6 — ocmanvHvle cryuau
17. A b B r 1 6 — nonnoe npasunvHoe
1 3 2 4 coomeemcmeue;
0 6 — ocmanvHwvle cryuau
18. A B I 1l 6 — nonHoe npasunvHOE
2 1 3 4 coomeemcmeue;
0 6 — ocmanvHbvle cyuau
19. A b B r 1l 6 — nonHoe npasunvHoe
1 2 4 3 coomeemcmeue;
0 6 — ocmanvHwvle cryuau
20. Ortger. 2), 3) 1l 6 — nonnoe npasuibHoe
O6ocHoBanue. 1o OIMpeaACJICHUIO NIPAMOYTOJIbHUK — coomeemcmaeue,
YeTBIPEXYTOJIBHUK, Y KOTOPOTO BCE YTIIBI IPSIMBIC. 0 6 — ocmanvvie cryyau

HexkoTtopsie cBoMCTBa MPSIMOYTOJIBHUKA:
IIpOTHBOIIONIOXKHBIE CTOPOHBI PaBHBI.

1.

2.

4.

Bapuanr 2
IIpounTaiiTe TeKCT U 3aNMIINTE PA3BEPHYTHIH 000CHOBAHHBINH OTBET
HaiiTu xonndyecTBO crioco60B, KOTOPHIMU MOKHO PAaCCaUTh YETHIPEX peOsT.
OTalOHHBIN OTBET.
IIpounTaiiTe TeKCT U 3aNMIINTE PA3BEPHYTHIH 000CHOBAHHBIN 0TBET
Kaxas npo0p Ha3pIBaeTCS HEMPABIIBLHON?
OTalOHHBIN OTBET.

IIpounTaiiTe TeKCT U 3aNMIINTE PA3BEPHYTHIH 000CHOBAHHBINH OTBET
Ha ocHOBaHMM CBOMCTB MEMaHBbI 3aIIUIIUTE €€ ONPECIICHHE.
HexoTopsle cBOMICTBa MEIUAHBI:
- Bce Tpu MennaHbl mepeceKkaroTCsl B OJJHOM TOYKE — IEHTPOUIE WJIU LIEHTPE TAKECTH
TPEYroJbHUKA. DTO MEPECEUCHHE BCET1a HAXOAUTCS BHYTPU TPEYTOJIbHUKA.
-Touka mepeceueHus MeauaH AETUT KXY MEIUaHy B OTHOUIEHWW 2:1, cuurtas oT
BEPILIUHBL.
-OTpe3ku MeauaH OT BEPIIMH 10 HEHTPOUAA AEISAT TPEYTOJbHUK Ha TPU TPEYTOJIbHHUKA
PaBHOU IIJIOLIAIH.
- Tpu MmeauaHbl AENAT TPEYTONBHUK HA IIECTh TPEYTOJbHUKOB PABHOM TIIOMIAIH.
OTalIOHHBINA OTBET.

IIpounTaiiTe TEKCT W 3aNMIINTE PA3BEPHYTHIH 000CHOBAHHBIN OTBET
Ha ocnoBanuu ¢popmyier Teopemsl [Tudaropa a? + b? = ¢, 3anummTe ee CIOBECHYIO

(hopMyITHUPOBKY.
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ODTalOHHBIA OTBET.

S. IlpoumTaiiTe TEKCT W 3aNMIINTE PA3BEPHYTHI 000CHOBAHHBIN OTBET
HaiiTi xonndyecTBo crioco60B, KOTOPHIMU MOKHO PacCauTh TPEX pedsT.
OTalOHHBIN OTBET.

6. Jdonoanure ¢ppa3zy. Jlannsie uncna V196 V0,66 7 HazpBarotcs ... 7

7. HMomoanute (ppa3y. ParmonanbHpie U UppallMOHAIBHBIC YHCIa BMECTE 00pa3yIoT
MHOXECTRBO ....

8. Jlonmoanute ¢pa3y. Beskas 6eckoHeuHas ecATUUHAS HETIEpHOauIecKas Ipoob
SIBJISIETCSL YKCIIOM . ... ?

9. Jlonmoanute ¢pa3y. Pacumpenre MHOKECTBA HATYPATIBHBIX YHCEJ, 10OJy4aeMOe
N00aBJICHUEM K HEMY HYJIS M OTPHUIIATEIbHBIX YUCEIl, 00pa3yeT MHOKECTRBO ...

10. Jonoanure ¢ppa3y. Crepeomerpus — pa3zesl MATEMATUKHU, U3YHYarOIIUI CBOMCTBA
reoMeTprUecKuX (Guryp B

11. IpouuraiiTe TEKCT U YCTAHOBUTE NMOCJIEA0BATEILHOCTh. Pacnosioxkure uncia B nopsiake
BO3pacTaHus
1) -23
2) 0
3) 45
4) 45
3anumure COOTBETCTBYIOIIYIO MOCIEI0BATEILHOCTh IM(P ClI€Ba HAIIPaBO:

12. IIpouuTaiiTe TEKCT U YCTAHOBUTE MOCJI€EN0BATENbHOCTh. Pacno/ioskure yncsia B mopsijike
yobIBaHMS

1) 6,7

2) -2

3 0

4) 400

3anumure COOTBETCTBYIOIIYIO MOCIEI0BATEIbHOCTh LIM(P ClIeBa HAIIPaBoO:

13. IIpouuTaiiTe TEKCT M YCTAHOBHUTE MOCJI€I0BATEILHOCTH. Pacmono:kuTe yncsjia B mopsjake
yObIBaHMS

1) -6,7

2) -2/5

3) 08

4 4

3anummre COOTBETCTBYIOIIYIO MOCIEI0BATEILHOCTh (P CIeBa HAMIPABO:

14. TlpounTaiite TeKCT, BbIOEPUTE OJAMH NPABWILHbII OTBET M 3aNUIIATE APryMEHTBHI,
000CHOBBIBAIOLIME BLIOOP OTBETA
Pemte pasuenue log, y + log, 5=log, 20
1)15
2)5
3)4
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4) 10.
OTBer.

Oo0ocHoBaHnue.

15. IlpounTaiiTe TeKcT, BbIOepUTe OIMH NPABHJIbHBIII OTBET W 3aNMIIUTE APTryMEHTbI,

000CHOBBIBaIOIIIME BLIOOP OTBETA

Pemmte pasuenue log, x + log, 6=log_ 18.

DO
2) 11
3)3
4)12.
OTBeT.

O0ocHoBaHue.

16. IlpouuTaiiTe TeKCcT, BbIOEpUTe OAUH TPABWIBHBIA OTBET W 3aNUIIUTE APryMeHTHI,

000CHOBBIBAIOLIME BLIOOP OTBETA

Pewte pasuenne log, x + log, 3=log, 12.

Ho
2)4
3)9
4) 15.
OTtBer.

O0ocHoBanme.

17. IlIpouuTaiiTe TeKCT H YCTAHOBHUTE COOTBETCTBHE.
K kaxnoi mo3unum, 1aHHOM B JIEBOM CTO0JI0Le, MOA0epHUTEe COOTBETCTBYIOILY IO
MO3UIIUI0 U3 MPABOBOI0 CTOJI01A.

3amaua

OtBer

A Crepeometpust 1

Paznen MaTeMaTHUKH M3yYarolun CBOMCTBA
TCOMETPUUYECKUX PUTYp B IPOCTPAHCTBE

b Konyc

2

I'eomeTrpuueckoe TeJO, KOTOPOE IPEICTABIISIET
cOo0Ol COBOKYIHOCTb BCEX TOYEK IPOCTPAHCTBA,
HaXOJALIMXCS OT LIEHTpa Ha PacCTOSHUM, HE OOJbIle
3aJJaHHOT0. DTO PAacCTOSIHUE Ha3bIBACTCS PajgnyCcoM
mapa

DTO  TeNo  BpAIIeHWs, KOTOpPOE  MOJydaercs
BpaIlIeHHEM NPSMOYTOJIBHOTO TPEYrOJIbHUKA BOKPYT
OJIHOTO M3 KateToB. [IpsiMasi, KoTopasi COACPKUT ITOT
KaTeT, Ha3bIBaETCs OChIO KOHYCa

3anummre BbIOpaHHbIE UG

PbI IOA COOTBETCTBYIOIIIUMHU 6yKBaMI/I2

A

b

B

18. IIpouuTaiiTe TEKCT M YCTAHOBHUTE COOTBETCTBHE.
K kaxaoii no3uuum, 1aHHOH B JIEBOM CT0JI011e, T0A0epHuTe COOTBETCTBYIONLY IO
NMO3UIIUI0 U3 MPABOBOI0 CTOJI01A.

3agaua Otser
A IIpy yMHOXXEHUH Ha eAuHULlY pe3yabTaTr He | 1 Teopema [Iudaropa
WU3MEHUTCS
b KBampar  runoteHy3sl paBeH  cymme | 2 Bepno
KBaJpaTOB KaT€TOB
B Ky6 3 OTO NMpaBWJIbHBIH MHOIOTPAHHHUK
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¢ 6 oaMHAKOBBIMH CTOPOHAMM,
Ka)kJ1ast U3 KOTOPbIX — KBaJpar

3anummure BoiIOpaHHble HMQPHI 01 COOTBETCTBYIOIIUMHI OyKBaMu:

A

b B

19. [IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.
K kaxaoii no3uuum, 1aHHOH B JIEBOM CT0JI011e, T00epHuTe COOTBETCTBYIONLYI0
MO3UIUI0 U3 MPABOBOI0 CTOJI01A.

3agaua OTBer

A Jlorapudm 1
Jorapu(m Mo OCHOBaHHUIO €

b Kakoii norapum Ha3biBaeTCs 2 3TO  MaTemarudeckas  (QyHKIus,

HaTypaJbHbIM? KOTOpasi sIBJIsieTcsl  OOpaTHOM K

orepanusiM BO3BEACHUSI B CTEIEHbD.
Jlorapudgm orBedaer Ha Bompoc: «B
KaKyl0 CTENEHb BO3BECTH YHUCIO a,
YTOOBI TOJIYYNIIOCH YHUCIIO b

B Kakoii morapum Ha3piBaeTcs qecaTHIHbIM? | 3 Inx

3anumuTe BbIOPpaHHBbIE HU(PBHI 10 COOTBETCTBYHIUMHA OYKBAMH:

A

b B

20. [IpoumTaiiTe TeKCT, BbIOEPHTE BCe MPaBUJIbHbIE OTBETHI U 3aNMIIUTE APTYMEHTHI,
000CHOBBIBAKOIIIME BLIOOP OTBETA. YKAKNTE BCe BEPHbIE CBOIICTBA KBaAparTa.

1) Bce cTopoHBI paBHBI

2) Bce yrael npsMblie

3) /[IBe CTOpOHBI NapajijiesibHbl U PaBHBI
4) OpauH npsAMoit yroi

Ortser.

O0ocHoBanme.

Kuaroun k oneHnBaHHUIO.

Bapuanr 2
Ne BepHslii oTBET Kputepuu
3ajaHus
L. Ortset. Ecnu nepBoro u3 pedsr Ha 10 mectax I 6 — noanoe npasunvHoe
MOKHO mocaauts 10 ciocobamu, BTOpOro — 9 coomeemcmaue;
crocobamu, TpeThero — 8 crocodamu, 0 6 — ocmanvhvle cyuau
yeTBepToro — 7 criocobamu, Toraa oyaer 720
crnoco0oB. Pemenne: 10 x 9 x 8 x 7= 5040
CII0CO0OB.
2. HenpasuiibHoll Ha3bIBaeTCs IpoOb, B KOTOPOI I 6 — nonHoe npasuivHoe
YUCIIUTENb OOJIbIIE 3HAMEHATEIS UM PABEH EMY. | coomeemcmaue;
0 6 — ocmanvHvie cryuau
3. Menuana - OTpe30K B TPEYroOJIbHUKE, 1l 6 — nonHoe npasunvHoe
COCAUHAIOLIMI BEPLIMHY TPEYTOJIbBHUKA C | coomeemcmeaue,
CEPEMHON  CTOPOHBI, MPOTHUBOIOJIOKHOU 0 6 — ocmanvHble cyuau
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ATOM BEpIIUHE

4. B npssMOyronbHOM TpeyrojbHHUKE KBaapat I 6 — noanoe npasurvHoe
JUTHHBI THIIOTEHY3bI PABEH CyMME KBaPaToB coomeemcmaue;
AJTH KaTCTOB 0 6 — ocmanvHwvle cryuau
5. Oteet. Eciiu mepBoro u3 pedsr Ha 10 mecrax 1 6 — noanoe npasunbHoOe
MOKHO nocamuth 10 crnocobamu, BTOporo — 9 | coomeemcemaue;
crocobamu, TpeTbero — 8§ crmocodamu, Torza 0 6 — ocmanvhvle ciyuau
oyzaer 720 cnoco0oB. Pemenue: 10 X 9 x 8§ =720
crnoco0oB.
6. UPPaLOHATbHBIMH I 6 — noanoe npasunvHoe
coomeemcmeue;
0 6 — ocmanvHwvle cryuau
7. JEHCTBUTETBHBIX YHCEI 1l 6 — nonHoe npasuivHoe
coomeemcmeue;
0 6 — ocmanvHvle cyuau
8. UpPPAaLOHATBHBIM I 6 — noanoe npasuivHoe
coomeemcmeue;
0 6 — ocmanvHwvle cryuau
9. LETIBIX YHCEe 1 6 — nonnoe npasunvroe
coomeemcmeue;
0 6 — ocmanvHbvle cryuau
10. MIPOCTPAHCTBE 1l 6 — noanoe npasuibHOe
coomeemcmeue;
0 6 — ocmanvHbvle cyuau
11. 1),2),3),4) 1 6 — nonnoe npasunvhoe
coomeemcmeue;
0 6 — ocmanvHwvle cryuau
12. 4),1),3).,2) I 6 — nonnoe npasunvhoe
coomeemcmeue;
0 6 — ocmanvHbvle cyuau
13. 4),3),2),1) I 6 — nonnoe npasunvhoe
coomeemcmeue;
0 6 — ocmanvHvle cryuau
14. Orser 3) 2 6 — noaHbl NPABUTLHBLU
OG6ocHOBaHHKE: OTBET MOJIYYEH B PE3yIbTaTe omeem,
pelleHys JOrapupMUIECKOr0 yPaBHEHHUS 110 1l 6 — o00uH u3 npasuIbLHLIX
CBOMCTBaM Jiorapudma ¢ 0JUHAKOBBIM omeemoe He YKAas3aH,
OCHOBaHHEM PABHBIM 4. 0 6 — ocmanvhvie cryuau
15. Orser 3) 2 6 — noaHbl NPABUTLHBLU
OG6ocHOBaHHKE: OTBET MOJYYCH B PE3yIbTaTe omeem,
peleHys JorapupMUIECKOro ypaBHEHUSI 110 1l 6 — o00uH u3 npasuIbLHLIX
cBOMCTBaM Jorapudma ¢ 0OJMHAKOBLIM Omeemoe He YKAas3aH,
OCHOBaHUEM PaBHBIM 5. 0 6 — ocmanvhvie cryuau
16. Orger 2) 2 6 — noaHbl NPAsUTLHBLIU
OG6ocHOBaHHKE: OTBET MOJTYYEH B PE3YIIbTaTe omeem,
peleHys JOrapupMUIECKOr0 yPaBHEHUS 110 I 6 — o0un u3z npasurbHLIX
CBOMCTBaM Jiorapudma ¢ OJUHAKOBBIM omeemoe He YKAas3aH,
OCHOBaHUEM PaBHBIM 4. 0 6 — ocmanvhvie cryuau
7. || A E | B \ 1 6 -

nojiHoe npaeujlbHoe

110




‘ 1 ‘ 3 ‘ 2 coomeemcmaeue;
0 6 — ocmanvHbie cryuau
18. A B 1l 6 — nonHoe npasunvHoe
2 1 3 coomeemcmaue;
0 6 — ocmanvHble cyuau
19. A b B I 6 — noanoe npasurvHoe
2 1 4 coomeemcmeue,
0 6 — ocmanvHwvle cryuau
20. Ortser. 1), 2) 1l 6 — noanoe npasunvbHOe
Ob6ocHoBanne. HekoTopsie BepHBIE CBONWCTBA coomeemcmaue;

KBaJipaTa: BCe YIJIbI MPSIMBIE, BCE CTOPOHBI
paBHbl. KBampaT — 3T0 NpaBWIbHEII
YETBIPEXYTOJIBHUK, Y KOTOPOT'O BCE YIJIBI U BCE
CTOPOHBI PaBHBIL.

0 6 — ocmanvHbvle cyuau

111




4. Cucrema onenuBanns komiiekra ®OC Tekyumero KOHTPOJIsAA ¥ MPOMEKYTOYHOM
aTTecTaluu

[Tpu orieHUBaHUY MPAKTUICCKON U CAMOCTOSITEIILHON paboThI U (HOPM TPOMEKYTOUHOM
aTTecTalMy 00y4aroIlerocsi y4YUuThIBaeTCs CleAyIolIee:

- Ka4eCTBO BBITIOJIHEHUS IPAKTUIECKOH YacTu pabOTHI;

- KauecTBO 0(OpMIIEHUS OTYETa 110 paboTe;

- KQUeCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BONPOCHI IPHU 3aLIUTE PAOOTHI.

Kaxnplit BuJ paboThl OLIECHUBAETCS 110 MATH OalbHON 1IKae.

«5» (OTIUYHO) — 3a TITyOOKOE U MOJIHOE OBJIA/ICHUE COJIEpKaHUEM YIeOHOTO MaTepualia, B
KOTOPOM 00y4aroliuiics cBOOOIHO U YBEPEHHO OPUEHTUPYETCS; 32 YMEHUE IPAKTHUECKU
IPUMEHSTHh TEOPETUYECKHUE 3HAHUS, BEICKa3bIBaTh M 00OCHOBBIBATH CBOM CYXIeHHs. O1eHKa «5»
(OTJIIMYHO) IpeanoaaraeT rpaMOTHOE U JIOTHYHOE U3JI0KEHUE OTBETA.

«» (Xoporio) — eciu 00yJaroIIHIACs TTOJIHO OCBOWII YUeOHBIN MaTepral, BIaJeeT HaydyHO-
HNOHATUIHBIM aIlapaToM, OPUEHTUPYETCS B U3YYEHHOM MaTepualle, OCO3HaHHO IPUMEHSIET
TEOpPETUYECKHE 3HAaHUS Ha MPAKTUKE, FPAMOTHO M3JIaraeT OTBET, HO coJepkaHue u Gpopma
OTBETa UMEIOT OTAEIbHbIE HETOUHOCTH.

«3» (YIOBIETBOPUTEIILHO) — €CIIM 00yJaroIuiicsi 0OOHApY)KUBAET 3HAHWE M TIOHUMaHHe
OCHOBHBIX IIOJIOKEHUH y4eOHOro MaTepuasa, HO U3JIaraeT ero HeloJHO, HEMOCJIE0BaTENbHO,
JIOITYCKaeT HETOYHOCTH, B IPUMEHEHUH TEOPETUUECKUX 3HAHUN IIPU OTBETE HA IPAKTUKO-
OpPUEHTHPOBAaHHBIE BOIIPOCHI; HE YMEET J10Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXIECHUS.

«2» (HEeyIOBIIETBOPUTEIHHO) — €CITU 00YJaIOUIHIICS UMEET Pa3pO3HEHHBIE, 0eCCHCTEMHBIE
3HaHUS, JIOIYCKAeT OIMOKU B ONpEesIeHUH 0a30BbIX MOHATHUH, HCKaXaeT UX CMbICIT; HE MOYKET
IPAKTUYECKH IPUMEHSTh TEOPETUUECKUE 3HAHUSI.

Kpurepun oueHuBaHusI MPAKTHYECKUX PadoT.

[IpakTuueckast paboTa OLIEHUBAETCS MAKCUMAJIbHO OLIEHKON «5» (OTIMYHO).

Kaxnoe 3a1anue olleHUBaeTCs MaKCUMAJIbHO OLIEHKOM «5» (OTJIMYHO).

1o pe3ynbraram OlIEHHBAaHUS BCEX 3aJaHUN OILIEHKA COOTBETCTBYET CPEAHEM.

Kputepuu onieHuBaHus pelieHUH 3aau.

«5» (OTIIMYHO) — COCTaBJIEH NMPAaBUJIbHBIN AJITOPUTM PELICHUS 3a/1a4H, B JOTHYECKOM
paccyXIeHHH, B BBIOOpE HOPMATUBHBIX MCTOYHUKOB U PELIEHUU HET OLIMOOK, [TOJy4eH BEPHBIil
OTBET, 3aJla4ya pellleHa palllOHAIIbHBIM CIIOCOOOM.

«4» (XOpouI0) — COCTABJIEH NPABUIIBHBIA aITOPUTM PELIEHUS 3aa4H, B JIOTHYECKOM
PacCyXJA€HUH U PELIEHUH HET CYLIECTBEHHBIX OLUIMOOK; MPABUIIbHO CJI€NaH BHIOOD
HOPMAaTHBHBIX HCTOUYHUKOB; €CTh 0OBSCHEHHE PELICHNUs, HO 3a/1a4a PeLIeHa HepallMOHAIbHBIM
CIocoO0OM MIIM JIOTYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIMOOK, ITOJIy4e€H BEPHBIN OTBET.

«3» (YAOBJIETBOPUTENILHO) — 3aJJaHHE BBIIIOJHEHO, B IOTHYECKOM PACCYXKAECHUU HET
CYILIECTBEHHBIX OLIMOOK, HO JIOMYILEHbI CYIIECTBEHHbIE OIIMOKH B BHIOOPE HOPMATHUBHBIX
MCTOYHHUKOB; 33/1a4ya pellieHa He TOJIHOCThIO WM B 00IIEM BUJIE.

«2» (HEeyIOBJIETBOPUTEIBHO) — 3a/1a4a pelIeHa HEMPABUIBHO.

Kpurtepun oneHuBaHns KOHTPOJIBHBIX padoT.

«5» (oTmuaHO) — perieHo 81-100% 3amanui.

«4» (xopouio) — pemreHo 61 — 80% 3agaHuii.

«3» (ynoBieTBopuTenabHO) — pemieHo 41 — 60% 3amnanwuii.

«2» (HEeyIOBJIETBOPUTEIBHO) — perieHo MeHee 40% 3amaHuil.

Kpurepun ouennBanus nugdepeHiupoBaHHOIO 3a4eTa

— BBITMIOJTHEHO TpaBMIIbHO 9-11 3amanmii — onenka «oTuaHo» (80 — 100%);

— BBITIOJTHEHO MPABUIILHO 6-8 3a7aHuil — OlleHKa «xopotioy» (55— 79%);

— BBITNOJHEHO MPABWIBLHO 4-6 3a/JaHui — OIIEHKA «yIOBJIETBOPUTEIHHOY

(36-54%);

— BBIMOJIHEHO NMpaBwiIbHO 0-3 3a7aHUl — OLIEHKa «HEYOBJIETBOPUTEIHHO»

(0-35%).
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KpuTtepun oneHuBaHNs 0TBETOB 110 IK3aAMEHANMOHHBIM OnJieTaM.

OTBeT 1o ’K3aMeHAllMOHHOMY OUJIETY OLICHUBAETCSI MAKCUMAIIBHO OLIEHKOH «5» (OTJIMYHO).
[lepBslii BOpOC MaKCUMaJIBHO OLIEHUBAETCS OLIEHKON «5» (OTIMYHO).

Kaxxnas u3 1ByX 3a7a4 OLlEHUBAETCS OTAEIbHO MAKCUMAJIbHO OLEHKOH «5» (OTJIIMYHO).

ITo pe3ynbTraraM OLEHUBAHMS BCEX TPEX 3aJaHUM OLICHKA COOTBETCTBYET CPEIAHEMN.
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