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I ITacnopT (poHI0OB OLIEHOUYHBIX CPEACTB

O0JsacTh NpUMeEHeHUA

®onx oneHouHbIx cpeactB (OPOC) mpeaHazHayeH A MPOBEPKU PE3YIHTATOB OCBOCHHS
muciumuinael - OVIL12  «Martematuka», BXOZASIIEW B COCTaB IPOrpaMMbl  MOJATOTOBKH
CIICIIMAIIMCTOB CPEIHETO 3BEHA MO cneuuanibHOCTH 15.02.10 Mexamponuxka u poo6omomexHuxka
(no ompacnam), (ykpynH€HHou rTpymmbl crenuanbHocTedt 15.00.00 «MammmHoCcTpoeHuEeY).
O0BeM YacoB Ha ayAUTOPHYIO HATPY3Ky 1Mo AuciurinHe 332 yaca.

2. ®opMBI KOHTPOJISI U OLIEHKH Pe3yJIbTATOB OCBOCHHS M CHUILTHHbI

KoHTpo:1b 1 OlLIeHKa pe3ynbTaTOB OCBOEHMSI — 3TO BBISIBIICHUE, U3MEPEHUE U OLICHUBAHUE
Pe3yabTaTOB OCBOCHMS JUCIUIUIMHBI.

B cootBerctBUM ¢ yueOHBIM MaHoM crenuansHoctd 15.02.10 Mexamponuka u
pobomomexnuka (no ompaciaam), padbodeil mporpammoi 001Ie00pa3zoBaTEILHON yU4eOHOH
JUCLUIUINHBL «MareMaTuka» IpeaycMaTpUBaeTCd TEKYIIUH W IPOMEKYTOUYHBIH KOHTPOJIb
Pe3yabTaTOB OCBOCHHMS.

2.1 ®opMbI TeKylIero KOHTPOJIs

Texkymuit KOHTPOJIb YCIIEBAEMOCTH TPENICTABIIACT COO0M MPOBEPKY YCBOCHHUS yueOHOTO
MaTepHaia, peryasipHO OCYIIECTBIIEMYIO Ha IPOTSDKEHUH Kypca 00ydeHHUsI.

Tekymuii KOHTPOJIb PE3yJbTaTOB OCBOCHMS JUCIHUIUIMHBI B COOTBETCTBHH C pabodeit
IpOrpaMMOMl M  KaJEHJApPHO-TEMATUYECKUM IUJJAHOM IPOUCXOJUT TPU  HCIOJIb30BAHUU
CIIeYIOMUX 00s3aTeNbHBIX (HOPM KOHTPOJIS:

— BBINIOJTHEHUE U 3alIUTa IPAKTUYECKUX padoT,

- IPOBEPKA BHITIOJHEHUS CAMOCTOSTEIbHOM pabOThI CTYIEHTOB,

- IPOBEPKa BBIMOJIHEHUS! KOHTPOJIBHBIX padoT.

Bo Bpems mpoBeaeHusi y4eOHBIX 3aHSITUNA JOTOJHUTEIBHO HCIOJB3YIOTCS CIEIYIOIIHNE
(GopMBI TEKyIIEro KOHTPOJS — YCTHBI ONpOC, peUIeHHe 3ahay, TECTHPOBAHUE IO TeMaMm
OTJEIbHBIX 3aHITHH.

BoinosiHeHHe M 3alIMTAa NpaKTHYecKUuX padot. [IpakTuyeckre paboThl MPOBOIATCA C
LEJIbI0 YCBOCHMS M 3aKPEIUICHMS PE3yNbTaTOB OCBOCHUS JMCIUIUIMHBL B Xoxe mpaktuueckon
paboTbl o0yyaromuecs: y4arcs HUCHOJIb30BaTh (POPMYIBL, U MPUMEHATh PA3IHMUHBIE METOIUKH
pacyeTra, AHAJIW3UPOBATh [OJYYEHHBIE pE3yJbTaTbl M JEJaTh BBIBOABL, OMNHUPASICh Ha
TEOPETUYECKHE 3HAHMUSL.

CnucoK nMpaKkTH4ecKux pador:

[IpakTuueckas padora Nel «Bpimonnenue apuMeTndeckux IeHCTBUNA HAl YUCIaMUD)

[TpakTuueckas padota No2 «Tpuronomerpudeckas Gpopma 3amucu KOMIIEKCHOTO YHCIIay

[TpakTrueckas padora Ne3 «300pa’keHre KOMIUIEKCHOTO YKCiIa HA KOOPJAMHATHOU TIIIOCKOCTH.
®opmyia Myaspay.

[Ipaktuueckas padota Ned «[IpumMeHEHHNE KOMIUIEKCHBIX YHCEN MPU PEIICHUH (PU3MYECKUX U
TrEOMETPUUECKUX 3a7au»

[TpakTnueckas padota No5 «CteneHb ¢ HaTypaTbHBIM U IEJIBIM MTOKa3aTEIeM

[IpakTuueckas padora Ne6 «ApupmMeTrnueckuii KOpeHb HATYPaJIbHON CTECHM

[TpakTuueckas padota No7 «Brruncinenne KOpHEH HaTypaIbHOM CTETICHNY

[Ipaktuueckass pabora Ne8 «IIpeoOpazoBaHne YHCIOBBIX M OYKBEHHBIX BBIpaKEHU,
COZIepKaIIMX CTEIICHN)

[IpaxTuueckas padora Ne9 «B3zanmMHo oOpaTHble (HyHKIIMH»

[TpakTuueckas padorta Nel(Q «Pemenre mokasaTenbHBIX YPaBHEHHIN

[Ipaktuueckas padora Nell «Cucrembl OKa3aTeIbHBIX YPaBHEHUN U HEPABEHCTB

[TpakTrueckas padota Nel2 «Pemenne mpuKIaIHbIX 3a/1a4 HA CIOKHBIC MPOIIEHTHI

[IpaxTuueckas padora Nel3 «/lecsiTuunble U HATYpaJbHBIE TOTAPU(MBD»

[Ipaktuueckas padota Nel4 «JlorapudmMudeckne ypaBHSHHUSI

[IpakTuueckas padora Nel5 «Pemenne ypaBHeHU# rpaguyeckiuM METOI0MY
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[IpakTuueckas pabora Nel6 «Pemenue norapuMuyeckix ypaBHEHUH 1 HEPABEHCTBY

[TpakTuueckas padota Nel7 «IloaroroBka Kk KOHTPOJILHOM paboTe.»

[IpaxTuueckas padora Nel8 «[IprMeHeHre OCHOBHBIX TPUTOHOMETPHUECKUX TOXKIAECTBY

[Ipaktuueckas padota Nel9 «lIpumenenue GpopmMyr TBOHHOTO U TTOJIOBUHHOTO YTJIOB)

[Ipaxtuueckas padora Ne20 «[IprMeHeHre OCHOBHBIX TPUTOHOMETPHUECKUX (HOpMYIT

JUIs IpeoOpa30BaHUsl TPUTOHOMETPHUECKUX BBIPAKEHUI

[IpaxTuueckas padora Ne21 «Pemienne npocTeHIINX TPUTOHOMETPHUECKUX YPAaBHEHUN»

[Tpaktuueckas pabora No22 «PemieHne TPUTOHOMETPUYESCKUX YPAaBHECHUN METOJOM ITPUBEIACHUS

K JJMHEIHOMY U KBaJIpaTHOMY YPaBHEHHUIO»

[Tpaktrueckas padota No23 «PemieHre mpocTeUIUX TPUTOHOMETPUUECKIX HEPABEHCTB. )

[IpaxTuueckas padora Ne24 «[loBTOpeHHE MPOIIEHHOTO MaTepraIa

[TpakTrueckas padota No25 «DyHKIIMOHAIBHBIE 3aBUCHMOCTH B peabHBIX MPOIIECcax»

[IpaxTuueckas padora Ne26 «MccnenoBanue GyHKIUN

[Tpaktuueckas pabota No27 «Pa3menieHus, coueTaHus, epEeCTaHOBKI

[Ipaktuueckass pabora Ne28 «PemieHue MpaKTHYECKUX 3a7ad C MCIOJB30BAaHUEM MPaBUII
NIEPECTAHOBKU U pa3MeILeHUs] KOMOMHATOPUKI

[Ipaktuueckass pabota Ne29 «PemeHne mNpakTHUYECKUX 3a4ad C TNPUMEHEHHUEM TMPaBUII
pa3MELICHNS U COYECTaHUD»

[Ipaktuueckas pabora Ne30 «Pemenue 3agay KOMOMHATOPUKH, IpuMeHsst 6mHOoM HploToHa M
TpeyroiabHuk [lackaisy

[Ipaxtuueckas padora Ne31 «Pemienue 3a1a4 ¢ IpUMEHEHHEM CBOWCTB BEPOSITHOCTEI

[TpakTrueckas padota Ne32 «Mepsl pazOpoca cyqaifHOW BETUYUHBI

[IpaxTuueckas padora Ne33 «Pemienne npakTHYeCKHX 3a/1a4 Ha 00pabOTKy YMCIOBBIX JaHHBIX)

[TpakTuueckas padota Ne34 «ApudmMernueckas 1 TeOMETPUIECKAs TPOTPECCHUS»

[Ipaktuueckas padora Ne35 «Cymma O€CKOHEYHO YOBIBAIOIIECH T€OMETPHUECKOM MTPOrPECCU

[Tpaktuueckas pabora Ne36 «lcnonb3oBaHue MPOTpecCHU ISl PEIICHUS peadbHBIX 3aaad
IPUKIIATHOTO XapaKTepay

[Ipaktuueckas padota Ne37 «lIpumeHneHne TaOIHIbI TPOU3BOHBIX AJIEMEHTAPHBIX ()YHKITAI

[Ipaktuueckas padora Ne38 «CBsA3b MPOM3BOAHOM M NMPOMEXKYTKOB BO3PACTAHHS U YOBIBAHHS
byHKIIUI

[IpaxTuueckas padora Ne39 «IIpoBeneHne ¢ MOMOIIbIO MPOU3BOAHOMN HCCIEIOBAHUS (PYHKITUN

[Tpaktuueckas padota Ne4( «Haubonbiiee u HaMMEHbIIIEE 3HAYCHUE (QYHKITUH

[IpakTuueckas padora Ne41 «Bropast npon3sBoHas GyHKIHII»

[TpakTrueckas padota Ne42 «BrinykiiocTs rpaduka GyHKIIHH, TOYKH TIepernda

[IpakTuueckas padora Ne43 «[IprumeHeHne MpOU3BOAHOM K MOCTPOSHUIO IPahUKOB (HyHKIIHN»

[Ipaktuueckass pabora Ned44 «Mcmonp30BaHHE TEOMETPUUYECKOTO U (PU3MYECKOTO CMBICIIA
IIPOU3BOJHON Ul PEILICHUS 3a1au»

[Tpaktrueckas padota Ne45 «IloaroroBka K KOHTPOIBHOMN pabOTE

[IpakTuueckas padora Ne46 «[IpaBuia Hax0XAEHUS TEPBOOOPAZHBIX)»

[TpakTrueckas padota Ne47 «Pemenre 3a1a4d Ha CBS3b IEPBOOOPA3HON U €€ TIPOU3BOTHON

[IpakTuueckas padora Ne48 «[IprumeneHre nHTErpasa Ui BEIYUCICHHS IO

[Tpaktuueckas padota No49 «lIpumeHneHne nHTErpaia Jyisi BRIYUCICHUS (PU3NUECKUX BETUINH!

[Ipaktuueckass pabora NeSO «lIpumMeHeHHE TPOU3BOAHONM W HMHTETpajla K PELICHHIO
IIPAKTUYECKUX 3a7a9»

[IpakTuueckas padora Ne51 «MeToz pa3nokeHus: Ha MHOKHUTEIIH

[TpakTrueckas padota No52 «MeTtoja BBEJICHUSI HOBOM NIEPEMEHHOM JIJIsl PEIICHUS YPaBHEHU)

[Ipaxtuueckas padora Ne53 «Pemienne HepaBeHCTB € OHOM EPEMEHHOM»

[TpakTrueckas padota Ne54 «Cuctemsl ypaBHEHUH. MeTO MOCTaHOBKI

[IpaxTuueckas padora Ne55 «Cucrembl ypaBHeHUNH. MeToJ1 anreOpandeckoro CIoKeHUs

[TpakTrueckas padota No56 «Cuctemsl ypaBHEHUNH. MeTo1 BBECHUS HOBBIX ITEPEMEHHBIX)

[Ipaktuueckass pabGora Ne57 «[IpuMeHeHHE MaTeMaTHYECKMX METONOB JUIS PELICHHS
COJIEPKaTENbHBIX 3a1a4»
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[Ipaktuueckas padora Ne58 «[IpsiMOyronbHbIN apaieIenunen
[IpakTuueckass pabora NeS9 «PemieHne crepeoMeTpUUYECKMX  3aJad, CBSI3aHHBIX

NEPNCHAUKYIIAPHOCTBIO MMpsAMBIX u HHOCKOCTGFI, HCIIOJIb3YA

IUTAHUMETPUYECKHe (PaKThl U METOABI»
[Ipaxtuueckas padora Ne60 «IloaroroBka Kk KOHTPOJIBHOM padoTe»
[Ipaktrueckas padota Ne61 «Ilnomaas MOBEepXHOCTH MPU3MBI, TUPAMUIBDY
[IpaxkTuueckas padora Ne62 «Ilnomians HTOBEPXHOCTH LUITHHIPA»
[TpakTrueckas padota Ne53 «IImomanb 60KOBOI M MOJHON MTOBEPXHOCTH KOHYCA)
[IpakTuueckas padora Ne64 «Brruncienue mionaan NOBEpXHOCTH TEJ BPAILICHHSL.»
[TpakTrueckas padota Ne65 «O0beM MPU3MBI, ITWIHHAPA, TUPAMHIBI, KOHYCA H IIapa»»
[IpakTuueckas padbora Ne66 «KoMOMHAIUS MHOTOTPAHHUKOB H TEJI BPALLICHUS. »
[TpakTrueckas padota Ne67 «Pemenue 3amad ¢ npuMeHeHneM Gopmyst oobeMa Tem.»
[IpakTuueckas padbora Ne68 «IloaroTroBka K KOHTPOJIbHOM paboTe»
[TpakTrueckas padota Ne69 «lIpocreiimme 3aga4un B KOOpAMHATAX)
[MpakTudeckas padora Ne70 «PenieHue 3amaq ¢ TOMOIIBIO KOOPIAHUHAT
[Ipaktrueckas padota No71 «IloBTopeHNE N3YyIEHHOTOY
[IpakTuueckas padora Ne72 «IloBTOpeHHE N3yYECHHOT O

IIpakTnyeckas padora Nel «BrimonHeHne apuMETHUECKUX JEHCTBUI HAJl YUCTIAMI)

1 3anucaTh B BHAe NeCATHYHOH Apobu:

2 8 3 3 2 13
1) £, 2) =; 3) =2: 4) -=; 5) -8%; 6) =.
) 3 ) 11 ) 5 ) 3 ) —87 ) 99
2 BLINOAHHTL NeHCTBHA H 3AIIHCATH Pe3yabTAT B BHIe HeCATHYHOH
apobu:
2 1 8 2 1
1) =+ =3 2) —+=: 3) =+1,25;
) 11 9 ) 13 3 ) 3th
4y L10,33; 5) —3- 05; 6) L-1,7.
6 9
3 3anvcaTrh B BHIe 00LIKHOBeHHOH ApoOu OecKOHEYHYIO0 NecATHY-
HYI0 Apo0b:
1) 0,(6); 2) 1,(35); 3) 0,1(2);
4) —0,(8); 5) -3,(27); 6) —-2,3(82).

4 BuiuneadTh:
1) (20,88 : 18 + 45 : 0,36) : (19,59 + 11,95);

2) L.g4+8.1,9 5
36 32 10 18

5 BrluHeanTs:

1 [qzi+ 0,24) 2,15+ [5 1625 — 2—) %
2) 0,364 75 2 :0125+27-08.
IIpakTnyeckas padora Ne2 «Tpuronomerpuueckast popma 3arucu KOMIUIEKCHOTO YUCIIa

VYnpaxnenue 1.
a. PemuTh kBapaTHbIE YpaBHEHUS:



a) x> +x+1=0; Omeem: —%i?i

b) x*—x+1=0; Omeem: %i%z‘

c) x*+1=0; Omeem: +1

d) 2x* +3=0; Omeem: + %

e) x*—10x+41=0. Omeem: 5+4i
b. Haiitu nelicTBUTEIBHBIC YHCIIA X U Y U3 YCIOBHUS PABEHCTBA KOMIUIEKCHBIX YHCET:
a) 9+ 2xi+4yi=10i+5x—6y, Omeem: (1; 3)
b) (1+i)x+(2+i)y=3i+1; Omeem: (5; —2)
c)5x2y+(x+y)i=4+3i. Omeem: (2; 3)

c. Bwmonnuts neiictue: (4+21)+(1+51)
d. Haiitu npousBeneHrne KOMIUIEKCHBIX uncen z | =3+2iu z 2 =1-i.
e. Haiitu yactHoe ot nenenust z 1 =3+41 Ha yncno z 2 =2-51.

Vnpaxunenue 2.
2.1. Jlanbl uncna z,=2+3i, z, =1— 2i. HaiiguTte uncna:

a) z,+zy; Omeem: 3—i

b) z—z,; Omeem: 1+5i
c)z,zy; Omeem: 8—i

d) ? Omeem. —0,8+i

2.2. Jlano: z=2+i. Haiigure z”, ecniu n=2, 3, 4.
Omeem: 3—4i; 2+11i; —7-24i
2.3. Haiijgute x u y u3 ypaBHenus (1+2i)x + (3-5i)y=1-3i,
2oex, yveR. Omeem: (—ii)
- 11 11
2.4. Beruucaure:

IIpakTuyeckasa padora Ne3 «M300paxkeHne KOMIUIEKCHOTO —4HCTa
KOOpAUHATHOM Imockoctu. Popmynia Myaspay.
Ynpaxnenue 1.
1.1. Ha koMII€KCHOM IJIIOCKOCTH MOCTPOUTH TOUKHU:
a) z=2+21; ¢)z=1-1; d)z=1+; e)z=i;, f)z=4
1.2 HaiiiuTe KOMIUIEKCHO-CONPSDKEHHBIE YUCIIA IS CIEAYIOLINX YUCEN U
HOCTPONTE UX HA KOMIUIEKCHOM TIOCKOCTH:

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.
Bommonuuts neiictBue (3+3i)—(6+3i) u u300pa3uth reo-
METPHUYECKH.
Pewenne:

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

I cioco®.
Ya II cnoco0.
B z, =3+5i;z,=6+3i
| -z, =—6-3i.
—  Z Lo Z,—2%, =Z]+(—Z:)
I Ya
Li-Z> [ Z -
L] L, R [T A
O X L 1A | 1 L1 | .
o|_ X
7> —

1.4 Bo3Beaure B CTENEHD

1) (2-(cos138° +i-sin138")%)

Omeem: 16-(cos192° +i-sin192° )
kY4 3T

2) (cos—+i-sin—)"°

) ( < )

Omeem: (cos0+i-sin0)

3) D.l-(-z:t}s?,?}rJr.!'-sing’?ﬂ-)5

Omeem: 0,1-(cosz+i-sinr)

4) (cosg—ﬁ+i-si119—?r}m
20 20

Omeem: (cos0+i-sin0)

IIpakTnueckass padora Ned «IIprmMeHeHHE KOMIUIEKCHBIX YHCEI

(1)I/I3I/I‘IGCKI/IX N TCOMCTPHUYCCKHUX 3aaa4d»

OpU  pelieHuun



kel. BumonueTe cookeHHe H BHYHTAHME KOMIUIEKCHEIX Yicen: (3 Oanma)

1) 5y =—34+5i.z, =4-Ti,
2 1. 5

NL=—THoL =—+=1
3 4 4 6

3) 5, =06+02z,=-04-05:

MNe 2_(1 Gann)

Brnonuute rpauueckn ciokenne uncen Z; = —14+37 y 2, =44+ 50

ke3. (4 Ganna)
HaiiauTe nponinenenie KOMIUIEKCHBIX YHCE:

21 2 01

5n=2-31,z, =—4+1; NI =——-=0I, ==+~
D)4 Ly = N
3) 7, = 57,2, = 450; H5=5-3z,=2%
ked, (3 Ganna)
Brnonuute .:l'EHE‘TBH.:I!

E L 3=2i
D - D1 D143
ke 5_ (2 Ganna)

]S_

.
B0oinecTH B CTENEHE KOMIUIEKCHEIE YHCIA (_ 2i __.p-{

Ne 6. Pente kpanparusie ypasnenua: (3 danna)
ayx -Im+2=0;

G)axt+4x+5=0;

B)x - 14 +74=0.

IIpakTnyeckas padora Ne5 «CreneHp ¢ HaTypadbHBIM U LIEJIBIM MOKA3aTEIEM»

1 mapHaHT | 2 sapHanT

Mol Buuncnute: 2 Danna

a)3{-216; &) 432 o2 81

Ne2. Pemnre ypassenne: 2 banna

- N i
a) x=0ok; R0, B) 16x*-1=0; rlll_%——r'—

Ne3. Buumcnure: 2 Ganna

i, z1 -!II"'Z|
2)3/0.008-27: 6143;;; ) fg: N<p :

Ned. Vpoctare papaxenne: 2 Gamna

a2 g™ r) 482" 4207

6)¥11°d" ; 2 ,f&_-’ 4
B}{HTEH: . d V4’
3t e}ﬁ'[ﬁ—ﬂwﬁ -’J|5+ 2.f5.

MNe5. BeHecHTe MHOKHTENE HI-IT0) IHAKA KOPHA. 2 Ganna

a)if—128a47; | 6) 4/ 6attat .

Nebh. BruecHTe MHOMHTENL 0] THAK KopHa. 2 Ganna

2av3a, a=0 vV 5b%, b=0




IIpakTuyeckasi pa6ora Ne6 «AprdMeTHUECKUI KOPEHb HATYPAIBHOW CTETICHM

Homep
I eapuanm 2 eapuanm
300aHUA
Botuucaume:
1 . 1
1 —f/ﬁ + V625 Y=1000 — Z‘ste
1
2 , _
YER {Y—0,001 - 1/0,0016 {35 100000
3 :| 64 °|, 19
125 32
5
256
4 V324: Va
V8
5 (V625 - V5): V5 (V25— V45): V5
anacmumb eupamenue;
6 Vasb7 : ab? V8lxty: i/3xy
- Va9 - V112 V54 - V120
~ 3250 G
8 V2ab - {4a?b - V27b Vabe - Va?b%c - \b5c?

IIpakTnyeckass padora Ne7 «[IpeoOpazoBaHre YHCIOBBIX U OYKBEHHBIX BBIpRXECHUH,
COJIEPIKAINX CTEIICHU

3aoanue 1.

1,7 .2, -1,5
[IpencraBpTe JaHHOE BBIpAKEHUE B BUAE cTenenu: )V )V )V .

3adanue 2.

02, 1.-0.7
Vrpocture Beipaxenue: b 1b
3aoanue 3.

2
Yrpocrure BepaxeHue: (@)
3aoanue 4.

33_1

Cokpature 1po0b: —————
+x7+x

3aoanue 5.

_1 l 3
x2-x '
Haiinure 3HaueHe BhIpAXKEHUS: \/_ \/— pu x = 0,0625.

3aoanue 6.

lw

I-y
Ynpocture BeIpaKeHuEe ——————

I+y*+y

+2\/;.

3aoanue 7.



a-16
-4

1
Ypocture BelpakeHUE .

3adanue 8.
1

N 3p 3 p —
Haiiure 3Hauenue soipakenns 9 3~ TNPH P = 5

3aoanue 9.
1

- —6p —
Haiinnre 3HaueHNne BbIpaKeHUS 3 "5, PP = -2,

3

IIpakTnyeckass padora Ne8 «IIpeoOpazoBaHne YHUCIOBBIX U OYKBEHHBIX BBIPaKECHHIH,
COJIEPIKaIMX CTEIICHU

L7 .28 -5
3aoanue 1. llpencraBpTe NaHHOE BBIpAKEHUE B BUAE cTenieHn: YV )V )V .

0,2, 7.-0,7

3adanue 2. Ynpoctute Beipaxkenue: b7 b
2

3adanue 3. Yupocrure BepaxeHue: (@) .

33
x7 =1
33

3aoanue 4. Cokpatute 1podb: —————.
XTH+XT+X

™

1

_1 1
. x.-x°
3aoanue 5. Halinute 3HaueHue BIpaXeHUs: | ———— | npux = 0,0625.

X
\/;.3 x—l

ol

1—
3aoanue 6. Yupoctute BeIpaKeHUE —ly+ 2\/; .

I+ +y
2
a’—-16 1
3aoanue 7. Yupocture BelpakeHUe ——— —a’.
-4
L 1
. 9.3 7 ——
3adanue 8. Haiigure 3HaueHUE BHIPOKEHHS : pu p = 5
o —6p 1
3aoanue 9. Haitnute 3HaYCHUE BBIPAKEHUS 3 '3_—4p npup =-2 .

IIpakTnyeckas padora Ne9 «B3zaumHo oOpaTHbIE GYHKIIUN



131

132

133

134

135

(YerHo.) BeiacHuTE, ABJAAeTca AW ofparumoit pyHKIUHA:

1) y=3x-1; 2) y=22+T7; 3) y=1;
X

4) y:J.;; 5) y=ax4; 6) y=x x<0.
HaiiTn dysrunio, obpaTHyw K AaHHOM:
1) y=2x-1; 2) y=-5x +4;

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

HaiiTi 0biacTe onpenesieHHA B MHOeCTBO 3HAYEHHH QYHKIHHA,
obpaTHO# K JaHHOM:

1) y=-2x+1; 2) y=ix—7;

) y=x2*-1; 4) y=(x-1)%;
5) y=2; 6) y=—2-.
X x—4

dysxuna y = [ (x) sanasa rpadpuxom (puc. 21). IToerponuTs rpa-
duk byrxkuun, obpaTHO! K AAHHOM.
Heaawrca nu B3auMHO obparTHBIMH QYHKIIHK:
)y=-x* n y= ~Vx;
2) y=—2* u y="x;
. | _ 1
y=x" n y= ﬁ,
4) y= E}}T M y=2x H

IIpakTnyeckas padora Nel( «PemeHue nokazarebHbIX YpaBHECHUN)
Pemnre ypaBHeHUS.

10



209

210

211

212

213

214

3x -2
1) 45°1=1; 2) 0,3%-2=1; 3) 22:=243; 4) (%} =[~;-] :

1 27:=1, 2)400:=L; 3) [l) =25 4) (l) -1
3 20 5 3

81
1) 3:9"=81; 2) 2-4"=64;
I#l
3) 3 2.3*2=1; 4) 0,5°*7.0,5' " =2
2x 2x
5) 0,6 _0’63 = 0,6 . 6) 63x l=6°[l) .
0,6° 6 6

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

1) 32:—1 +32x= 108;
3) 2%*1 4 2% 14 2% =28;

I

1) 5*=8%  2) [%} =(%] s 3) 8°=5%;  4) 4¥=32,
1) 95 —4-83°+3=0; 2) 16* - 17 - 4 + 16 = 0;
3) 2565+ 5=0; 4) 64% - 8% — 56 = 0.
1) 3:3+:-12:1: 2} 2:2-7:+10=1;
x-1 1 1

3) 2%°2 = 4; 4) 0,5% = 45+1,

IIpakTnueckas padora Nell «Cucrempl OKa3aTeabHbIX YPABHEHUM U HEPABEHCTB)
PemmTe HepaBeHCTBO

208

209

210

211

212

213

214

3x -2
1) 457 1=1; 2) 0,3%-2=1; 3) 225=245; 4) (%] =(%J :

pear=li paoo=Ly 3 (l)-2s g [l) _L

3 20 5 3 81
1) 3-9°=81; 2) 2. 4% = 64;

el
3) 3 2.3e-2-1; 4) 0,5**7.0,5' "2 = 2;
2 2x
5) 0,6*.0,6° = 28 x; 6) 63* .l:s.{l) _
0,6° 6 6

2) 23:+2_23:42=30;
4) 3* ' -3*+ 3 "1 =63.

1) 3% -1 4+ 3% = 108;
3) 25+1 42514 2= 28;

1 x 1 x x
1) 5* = 8%; 2) (5) =[§] - 3) 3* = 5% 4) 4*= 32,

1) 9°-4-3*+3=0;

3) 26°-6-5"+5=0;

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

3) 2*-2 = 4;

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

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

1

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

11



— 3x -2
208 1) 4" 1=1; 2) 0,3%%-2=1; 3) 22r=2473; 4) (%] =(-;-J +

209 1) 27*=1; 2)400°=1; 3) [lJ =25  4) {lJ =1,
3 20 5 3

81
210 1) 3:9°=81; 2) 2-4*=64;
xsd
3)3 2.3*2=1; 4) 0,5**7.0,5' ¥ =2;
2 2x
5) 0,6%.0,6° = 28", 6) 63* .l:ﬁ.(l] .
,6° 6 6

211 1) 3% -1 4+ 3% = 108; 2) 23=+2 _ 23 -2 _ 30;

3) 251 42514 2% = 28; 4) 3* ' -3+ 3 "1 =63.

x x x
212 1) 5*=8%  2) [%] -_-[%} . 3) 3% =52  4) 47=32,

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-?:--10:1;
x-! A
3) 2%°2 =4; 4) 0,5 =4*+1,

IMpakTnyeckas padora Nel2 «Pemienue npukiagHbIX 3a7a4 Ha CIOKHBIEC MPOLEHTHD)
CymectByeT Gopmyna sl HAUUCICHHS CI0KHOTO MPOIICHTA!
S=A*(1+R)"

A- cymma BKIIaJa;

R- craBka nmporieHTa;

T- xonMUYecTBO NEPUOJIOB;

S- monyyaemasi cymma.

PaccMoTpuM HECKONTBKO 3a/1a4, PemaeMbIX TI0 3TOU (hopmyIie.

3aoanue 1.

Paccuurare cymmy Bkiaga udepe3 3 roja IpH CI0KHOM mpoueHTHOM craBke 10%
TOJIOBBIX, eciu ObL10 BiiokeHo 100000 py6ieii.

3aoanue 2.

C xakoil MPOIIEHTHON CTaBKOW HEOOXOJUMO BJIOKHUTH JICHBIU B OaHK, €CJIM 4epe3 2 roaa
BKJIQIUMK XoueT nonyduts 120000 pyOueii mpu nepBorayansHoM B3Hoce 100000 pyOeii?

3aoanue 3.

3a 5 ner npu ClOXKHOW NMPOLIEHTHOM cTaBke 7% TOAOBBIX HA CYETY y BKJAJUUKa CTAJO
200000 py6uteii. CKObKO ACHET OH BJIOXKWJ B OaHK?

3aoanue 4.

Jlst o0yuenus B kosutemke Heooxomaumo 120000 py6neit. Pogurenn OxcaHbI MOTOKUAIN
B Oank 75000 pybneit mon 6% romoBeIX (CIIOKHAs MPOILIEHTHAs CTaBKa). bymer nm y HEX
HeoOXxoaumasi cymma, eciia moka OkcaHa B IepBOM KJiacce (CuuTath 00ydeHue B mkoJe 9 ner)?

3aoanue 5.

bopuc xouer Bmoxute 50000 pyOmneit Ha 5 jeT, 4roObl moayuuth He MeHblme 70000
pyOreit. OguH OaHK mpejiaraeT BIOXKUTH JNEHbIH 1moa 8% TroloBBIX, a Apyroi - mox 0,5% B
Mmecsi. Kakomy 6aHky oTaaTh npeamnodreHue bopucy?

3aoanue 6.

Kakyio cymMMy HYKHO BJIOXHUTh B OaHK, 4TOOBI uepe3 3 roja Ha cyery Obuio 59550

12



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

IpakTuyeckas padora Nel3 «JlecaTndnble U HATypalbHbIE JOTapUPMBbI»
Buiuncaurs (368—372).
368 1) log,, 225; 2) log, 256;  3) log, :!:—3; 4) log, ——.

343
369 1) log, 64; 2) log,81; 3) log, L; 4) log, 1
. 3 s 27 2 64
370 1) log,, 1; 2) log, 7; 3) log,; 64; 4) log,, 9.
~logg 4
371 1) (0,1)7'%9%3;  2) 1074,  3) 57#s3, 4 (é] ’

372 1) 4log'l3—glogl 27 - 2 log, 6;
2 2

2
2) %lg{),ﬁﬂl+1g3~.r'1000 - i; 1g/10000.

373 BHIUMCIHTH ¢ NOMOLIBI MHKDOKANBKYJIATOpA:
1) logg 7; 2) log,; 12; 3) log, 5 0,17; 4) log,; 8,1.
IIpakTuyeckasi padora Nel4 «Jlorapudmudeckue ypaBHEHHUS»

3x
208 1) 4 '=1; 2) 0,3%-2=1; 3) 22r=243; 4 (%] =[

co |
L S
L

209 1) 27*=1; 2)400:=1; 3 [l] —25;  4) (l) -1
3 20 5 3

81
210 1) 39" =81; 2) 2-4*=64;
z+l
3)8 2.32=1 4) 0,5°*7.0,5" "= =2;
2 2x
5) 0,67 .0,6% = 26", 6) 6%+ .l:ﬂ.(l) _
0,6° 6 6

211 1) 3% '+ 3% = 108; 2) 2% +2_ 2% -2_30;

3) 2°*1 42714 2 =28, 4) 3* ' -3+ 371 =63.

[

x x
212 1) 5*=8% 2) (%} =(%] i 3) 3*=5%; 4) 4*=32,

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;
501 L 1
3) 2%°2 =4; 4) 0,5% =4*+1,

IIpakTuyeckasi padora Nel5 «Pemienne ypaBHeHH rpad)i4ECKUM METOIOM)
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ANTOpUTM peLLeHNs CUCTeMbI ABYX YPaBHEHWI C IBYMA HEW3BeCTHLIMK FPaguUeckuM METoA0M:
1) nocTpouTh rpaduk NEPBOro YpaBHEHWS;
2) NOCTPOWTL rPpadyK BTOPOro YpaeHeHWSs;

3) onpegenuTe TOUKK NepeceyeHus rpaduKoe (pelleHnen cMcTemsl ypaBHeH WA ABNAITCA KOOPAWHATE KadKaor
HallAeHHOR TOYKN).

lMpumep:

_ {:rg +y? =9,
pewiume cucmemy ypasHeHull
y—z=-3
Pewerue

1. Hawepmum epaguk nepeozo ypasHeHuUA x>+ y2 =9
Mpagukom ypasHeHUA ABAAEMCA OKPYHHOCME C UeHMPOM 8 Hayane koopduHam u paduycom 3.

2. Hauepmum 2paguk emopo2o ypasHeHUa Yy = & — 3 (eeipazuiu y).
3mo npamas, 047 nocmpoerus komopod Haiidém dee mouku: (0; —3) u (3;0).

3. OkpyxHOCMb U NPAMAA nepecekaromca e moukax A u B.
Touka A umeem koopduramesl (3;0), @ mouka B — koopduqamer (0; —3).

Maper yucen (3;0) u (0; —3) Aensiomcs peweHusMu 060UX YPABHEHULT CLCMEMB, G 3HAYUM, U PEWUEHUAMU CUCMEMs]
VpaeHeHutl.

Omeem: (3;0) v (0; —3).

I'paduueckuit cnoco0 pemeHus cucrteM ypaBHeHHH ['padukom ypaBHEHUS C JBYMs
MIEPEMEHHBIMH Ha3bIBAETCS MHOKECTBO TOUEK KOOPAMHATHOM IIOCKOCTH, KOOPAMHATHI KOTOPBIX
o0pamaloT ypaBHEHHE B BEpHOE paBEHCTBO. I'pauku ypaBHEHHH € JBYMsI IEpEMEHHBIMH
BecbMa pa3HooOpa3Hbl. Hanpumep,

14



2
y=—-—x+3
3 - npsaMas

]
B
+
Ll
h =
[
=]

y
2. xy=35, X - runepbona
j.y= X+ X 42— napabona
4. x*+ }1 = 4 — okpyxHocts, ueHTp (0;0), panuye - 2

rplllI}HICﬂH]-{ TAKHX }"[!&H-HEHHﬁ MOIYT ABJIIATLCH PA3JIHYHEIE JIMHHH.
/ Yk ¥,

\\\\i:j:ffn;a

a
i

W

napabona

KybuMecKas

¥,
X
[+]
o T napal
OEPYRHOCTE pavona

Pemmre cucremy n1Byx ypaBHEHUH

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

[TpakTrueckas padota Nel6 «Pemenune jorapuMudeckux ypaBHEHUN U HEPABEHCTBY

3amanue 1
BruuciuTh:

1) J(\/7—2x/ﬁ+\/§)-2\/§; 2)\/(\/16—6\/7+\/7)-3;
3) \/(\/8+2\/E—\/8—2\/E)-2+7.

3amanue 2
0,216° |
Berunciure: S —.
0,09+-0,027¢
3amanue 3.

Pemmte ypaBHeHus.
D (x=2)x+3)=0;  2) (x~1Wx+4=0;
3) J(x=2)x+8)=0; 4) Jx+1-v2x+7=0.
3ananue 4.
VYKaXnuTe MPOMEXYTOK, KOTOPOMY MPHUHAJICKUT KOPEHb YPAaBHEHHS V 2 —x—5+x=1.
3amanue 5.
15



CKOJIbKO KOpPHEW UMEET ypaBHEHUE (x2 -9\W3-2x - x): 0.
3ananue 6.

Pemute ypaBHeHue 4 49+ 9x|x +4{ -2x=17.

3ananue 7.

Haiinute KopeHb ypaBHEHHUS: 1) (i)x‘3 = 64; 2) (%)’“3 =49.
3ananue 8. Pemmre ypaBaenue: log,(Sx—1)=2.

Bananne 9. Permmre ypasuenne: lg(x> —2) =1gx.

3ananue 10 Pemure ypasuenne 10g, (x - 9)2 —2=2log, (x - 2) ;

IpakTuyeckasi padora Nel7 «IloaroroBka K KOHTPOJIBHOU padboOTE»

BapuwantlI Bapuant Il
1. HaiianTe 3Ha4€HAC BHIPOKCHHA: 1. HaliguTe 3HaYCHHE BHIPOKCHHA:
8 oy fa 2‘."321 3 aq . 4’ 8 At 23.214
4#' 3 6. 3. y ( P a) !6) 3'2 .B)s .
W \Jo.oszs AU . 40,125 ]f 56
2. Buiuncmure: 2. Borumcanure:

a) Va.48;6) Yo' .22 2. 2 ¥8-42;6) 2" 4232
3. Beiuncanre: U';_-'Jz_z'.{ﬁ+322 " 3. Boiuucaure: ‘\HO+3I9 -‘410-319.

JF o I S-log
Al. Beluucnure:  a) log,32 + log E; 0) log,50 - 2log,5; g) 3lsiles g
A2, Haiinure 3nauenus selpakenus:  logy(9b), ecin log:b = 5.
A3. Yupocrure suipaxenue: 227 4 2Jog 15 —log . 9.

HI'H]

]. ecom log .Jm=log .n=1,
T 7 7

Bl. Haiignre 3naueHue BoIpakeHus |U.i:'..,_,1[
B2. Haiijute 3nauenne BbipakeHus: [[LES)Iy1 -[ILD'fl)I"2 10,

Al Bouncnnre:  a) logs75 + logs(25)"; 6 logs9 —loge27 ; 6) 877 11,
!

" 3
A2. Haitaure 3nauenue Beipaskenus log, a’, ecim logya =Y.

A3. Haiijire snavenne soipamenns: logv14 log12 .

T |
Bl. Haiigure 3HaveHne BuipameHuns |0F.-En- [TJ ,ecin log . —= 103".« b =1,
a o S 1

Sl of 5 4
B2. Haiigure 3HAuUCHHE BRIPAAKCHHA: 3607kt _Elugn.uu 40,027,

IpakTnyeckas padora Nel8 «lIpumeHeHrEe OCHOBHBIX TPUTOHOMETPUUECKUX TOXKIECTB)
OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO
sina + cos?a =1

16



BcmomuuM, d9To KBagpar Jr000r0 4YHCla BCerja OoJbllle WU pPaBeH HYNIsS W ele pas
BHHUMATEJIbHO TOCMOTPUM Ha OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.

3ameuaem, uTo sina K 1u cos?a < 1

Otkyna —1 K sina K 1lu—-1<Kcosa K1

Hatinem sin f u cos [, 3ameTuM, 4to sina = cos ; acosa = sinf; tga = ctgf

To ecTh B IPSAMOYTOJILHOM TPEYTOJIbHUKE CUHYC OJJHOTO OCTPOrO yria paBeH KOCUHYCY JPYroro
(1 Hao6OoPOT).

3ameTuM, YTO 3Hass KOCHHYC OJHOTO yrja, MOXHO HaWTH CHHYC (TaHreHC, KoTaHreHc). U

HA000pOT.
cosa =+/—/1—sin’a
sina =+/—y/1—cos?a

3Hak +/- 3aBUCHUT OT TOTO, KAKOW YeTBEPTH MPUHAIIICIKUT YTOJI &.

3adanue 1

OTBeyaeM Ha BOIIPOC, MOKET JIM CHHYC TIPOU3BOIBHOTO yIiia paBHsThCA -2; 8; 1; 0,2; 1/8; /3 /2
MoKeT i KOCHHYC MPOM3BOJIBHOTO yIJIa paBHAThCS -6; -0,6; 1/2; 1/14;/5/25

3aoanue 2

MoXeT I CHHYC U KOCHHYC OJTHOTO M TOTO € yIJia YIOBIETBOPSTH yCIOBUSAM (OO 3amaHue

MOJXET 3BydYaTh TaK — CYIIECTBYET JHM TaKOW YTOJI @, YTO €ro CHHYC M KOCHHYC paBHBI
COOTBETCTBEHHO)

. 1 V3
1) sing = - ; cosa@ = —
2 2
[ToncraBisiem 3HaU€HHE B OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO, MPOBEPSIEM

. N2 (V3 1,3
sin®a + cos?a = (E) + (?) =, +7 =1 Orser: IA(cymectsyer)

. 1 V3
2) sina = —; cosa = —
4 4
[ToncraBnsieM 3HaU€HHE B OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, TPOBEPSIEM
2 2
. , 1 V3 1 3 1
sin“a + cos“a = Z +

Otset: HET (Takoro yria a He cylLiecTByeT)

2] T16T1672

3adanue 3

Haiitn MHOXecTBO 3HaueHUH GyHKIMK Yy = 7 cos @ — 3
Bcecnomuaaem

—1Kcosak1

—7 K 7cosa K7

—7—-3K7cosa—3K7-3

—10 Ky < 4

OtBer: —-10Ky K4

TaHreHc ocTporo yria npsiMOyroJIbHOIO TPEYroJlbHUKA — OTHOILIEHUE IPOTUBOJIEKAILIETO KaTeTa
K IIPUJISKAIIEMY

a sina
tg a=-=
b cosa
Kotaurenc OCTPOro yria npAaMOyYroJIbHOIo TPEYyroJbHUKa — OTHOIICHUEC IMPUIICKAIIETO KaTeTa K
MIPOTHBOJICIKALICMY
b cosa
ctg a = —= —
a sina

Otkynatg a * ctg a =1, mubo, 4yTo TOXKE camoe tg a = pryn

17



3aoanue 4

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

3adanue 5

MooxeT ju TaHrec yria paBHsTbes -4; 6; -3; 0; 10000007

3aoanue 6

JlokasaTh ToxkaecTBo cos*a — sin*a = cos?a — sina
cos*a — sin*a = (cos?a — sina)(cos?a + sin*a) = cos?a — sina

IIpakTuyeckasi pa6ora Nel9 «[Ipumenenre GopMyIr TBOWHOTO U TTOJIOBUHHOTO YTJIOB)

Dopmynvt 0801HO20 apZymenma
sin2a =2sina cosa,

cos2a =cos’ a—sin’ «,

sin3a =3sina—4sin’

cos3a =4cos’ a—3cosa.

3aoanue 1

. . 11
Haiitu sin 2a ¥ cos 2« , €cu 57 < a < Tﬂ, tga =0,75

3aoanue 2

. ) ) 5
Haiitu sin 2, ecaun 90° < a < 1800, sina =—

3aoanue 3

1+ cos2a +sin2a
YrpocTuth BeIpaKeHUE

cosa +sina
3aoanue 4

4 ) -4
JlokazaTh TOKIECTBO COS o —6C0s” asin” a+sin” o = cos4a

3aoanue 5
Pemnts ypaBHenue 8sin2xcos2x =4.

Dopmynvl ROIOBGUHHO20 APYMEHMA

5 1+ cosa
cos’ —=—+-—,
2 2
., l-cosa
sin-—=———,
2 2

,a l—cosa
Z=
2 l+cosa

2tg—
sing = ,
1+tg” —
1-tg” —
cosa = é ,
1+1g” =~

18



3aoanue 1
Boruncints £g15° 6e3 oMoy TabIInI] B MUKPOKAIbKYISTOPa
3aoanue 2

Beipasuts cymmy S =sin® a +cos® a gepes cos 4a
3aoanue 3

2 0 2 0 2 0
BeimomauTh monmxenue crenenu sin” 307, cos” 27", 1g”75
3aoanue 4

a . «a
1+cos— —sin—

o

0Ka3aTh TOXIECTBO =—Clg—

)i il 7 o g 4
l—cosa—sm—

3aoanue 5
Pernts ypasrenue 1—2sin’ 2x=0

IIpakTuyeckas padora Ne20 «[IpumeHeHre OCHOBHBIX TPUTOHOMETPHUYECKUX (HOPMYIT
U1 IpeoOpa30BaHUsl TPUTOHOMETPHUECKUX BBIPAKEHUI
3aoanue 1
2sin’ a -1
YrpocTuts BelpaxkeHne 4 = ——
cosa +sinx

3aoanue 2

(sina —cosa )’ -1

YIpOCTUTH BBIPAXKCHHUE ~— .
sin“a —cos”a—1
3aoanue 3

2 2 2
YIpOoCTUTH BBIpaXKE€HUE COS™ & (g a +COS™ &
3aoanue 4

cos’a —sin’ al

YrpocTuts BeIpakeHUE -tg(-a
P P cos’ (—a) —sin(—a) cos(—a) g(-a)

3aoanue 5

T 7
YpocTuTh BelpakeHHE cos(? - aj +cos(a + E)
3aoanue 6

sin2a —2cos2a 2(sinax —cosa)

YrpocTuTh BelpaxeHue S =— =

(sinax +cosa)cos” a cos2a

3aoanue 7
cosa sina

YIpOCTHTH BHIPAKCHUE —— — 5
2sin“a—-1 2cos“a -1
3aoanue 8

sin(d —7) — cos(;z — aj

YOpocTuTh BbIpaKEHHWE W HANTH €ro YUCIOBOE 3HAuEHUE npu

. (37
cos(a — )+ sm(2 — aj

19
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IpakTnyeckasi padora Ne21 «PemeHue npocTeHInX TPUTOHOMETPUYECKUX YPABHEHUI

1. PemnTe ypaEHeHHEA:

1. Pemure ypaeuenus:

Hit1{3,1‘+£} % L-,in{'——i] = —ﬂ
a) 4 & a) z
. iT 1 k,
cus{;——} = cos(2x + -
5) 3 4 2 5) 3° 2
b . )
a:fz(1'+ﬂ|=""3 Fg[-r—ﬂjr '—
B) - 3) B) 3, V3
n:us.?r——n cos(—=)=-
r) r) 4
sin(4x =) = 0 sin(3x—2) =0
a) : a) 3
T x o7
tg(2x——)=-1 te(———)=—1
e) 6 o 5 3
&) 2¢0s” x+cosx—1=0 %) 2tgx+igx—1=0

3) sin” x—+/3sinxcosx =10

3) sin® x+2cosxsinx =10

IMpakTuyeckas padora Ne22 «PemnieHre TpUroHOMETPUUECKUX YPABHEHUN METOI0M
IIPUBEJICHUS K JINHEWHOMY U KBaJpaTHOMY YPABHEHUIO»

3aoanue 1

[IpuBecTH ypaBHEHHE K KBAJPAaTHOMY OTHOCHUTEIHHO OJHOM M3 TPUTOHOMETPUYECKUX (DYHKITHIA
Y HATH €ro KOpHU

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

Peumuth ypaBHEHHE, Pa3I0KUB HA MHOXKHTEIU €T0 JIEBYIO YaCTh

1)sin x —sin 3x = 0; 2) 3tg’x — /3tgx = 0; 3) sin 7x — sin 3x — cos 5x = 0

3aoanue 3

PeumuThs 0qHOpOIHOE YpaBHEHUE TIEPBOE CTEIICHH

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

3aoanue 4

PemmnTe 0qHOPOIHOE YpaBHEHUE BTOPOU CTENEHU

1)sin” x—3cos” x+2sinxcosx=0; 2) 6cos’ x+sin’ x—S5sinxcosx=0.

3aoanue 5

Pemnth ypaBHEeHHE

1)2sin® x—5sinxcosx =3cos’ x; 2) 3sin x + 4cos x =1; 3) sin 2xcos 4x = sin 6x cos 8x

IIpakTnueckas padora Ne23 «PemnieHne npocTeinX TPUTOHOMETPUIECKUX HEPABEHCTBY
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Bapuant — 1

) V3 6.2cosx +V3 =0
1l.sinx 27
7.sin?(x) + 7sinx > 0
2.5inx < —1
X X 1
, (x) N N 8.sin (Z) cos (Z) p \Tg
. COS § _?
9.4 sin?(x) — 4 cos?(x) =1 =0
V3
4. cos 4x E?

5.2 cos G) <2

Bapuant — 2

lsinx:}—ﬁ 6.2cosx +vV2 =0
' -2

7.cos?(x) —4cosx < 0

2.cosx =1
8 sin? 3x , (3% :}1
. /3 .sin (?) coS (7)_5
3.(:05(1)2?
9.2 cos?(x) + V2sin(x) > 2
V2

. L _Ye
4.5sin2x = 5

5.2 cos G) <3

IpakTnueckas padora Ne24 «[loBTopeHre NpoAEHHOIO0 MaTepraia»

Samanue 1. Brpr4ucainTs
1) » 267 12,3 — 3,6 (17 ,2-0,125 + 0,005 :0,1)+ 6,25 -3,2 »
2) 9,25 -1,04 - (6,372 :0,6 + 1,125 -0,8):1,2 + 0,16 -6,25 -
3amanue 2.  YOpoCTUTH

1) 3 g—%@+3\/180—41/%5;

) 1-¥5 3 4
) T e o2

3amaune 3. BelunucianTh
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1
log,— 1 1 2
1) 8 ?;2)log,—;3)1 —: 4) —log, log,9
) ) log, ) ) 08,7 13 )3 g% g;
3aganue 4. Pemnth ypaBHEHUE

1) (log, x)’ - 3log, x+2=0;2) (log x) +5=2log x';

3) log ,(2x - 18 )+ log ,(x —9) =75
3amanue 5. Brrunciure

T T
1) log, COS; ;2) log, l‘g;

3aganue 6. HaliTu rpagyCcHyto Mepy yriia, BBIPa)KEHHOTO B paJiiaHax:
3
D £2)2;3) 2£:4)2;5)3;6) 0,36
6 9 4
3aganue 7. YKaXUTE 4YETBEPTh, B KOTOPOU JIEKUT YIoJl o, €CIIN a=300".
3amanne 8. HaiiauTte 3HaUueHHWEe KOCWMHYCAa yria ,, €CJIM H3BECTHO, 4TO: sin,= -0,6 wu

3—7r<oe<2zz
2

Vx?=3x-2

3ananue 9. Haiinute o6macts onpenenenus Gpyakuuu f(X) = BT

3amanue 10.

BankoBckast mpolieHTHasi ctaBka paBHa 12% romoseix. KakoBa momkHa OBITH MepBOHAYAIBHAS
CyMMa BKJIaJia, 9TOOBI uepe3 2 roja ero pa3mMep coctaBmi 56448 pyoOieit.

3ananue 11

CKONBKUMHU CTIOCO0AMHU MOXKHO Pa3MECTUTh 6 pa3NUYHBbIX aBTOMOOUIIEH B CEMH OJJHOMECTHBIX
6okcax?

IpakTnyeckas padora Ne25 «OyHKIIMOHABHBIE 3aBUCUMOCTH B PEAJIbHBIX MPOIECCAX))
OTBeTUTH Ha BOIIPOCHI:

. KTo u3 yuensix gan ompeneneHue QyHKIMH KaK U3MEHEHHE OPAMHATHI TOYKU B 3aBUCHMOCTH
OT U3MEHEHHUS ee abCIuCcChI?

2. Ko BrepBsIe cTan ynotpedasats cioBo "dyHkmus"?

3. Ko BniepBbIe 1ai siBHOE orpeesneHue GpyHKiun?

4. Kto BBen o003HaueHne GyHKIIMU CUMBOJIOM f?

5. OxapakrepusyiTe (pyHKIIMOHAIbHBIE 3aBUCUMOCTH B MY3BIKE.

6. B uem 3akmrouaercss MaremMaThdecKuid moptper mocioBuil? I[lpuBeauTe aBa KOHKPETHBIX
npuMepa.

7. Kakue yHKIIMOHAIBHBIE 3aBUCMOCTH BCTPEUYAIOTCS B OMOI0THN?

8. Kakue QpyHKIIMOHAIbHBIE 3aBUCUMOCTH BCTPEYAIOTCs B HH(POpMaTUKE?

IIpakTuyeckasi padora Ne26 «MccnenoBanue GyHKITIN
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P —
Tpmaep 1. Mecnegvitte dvasamso .‘fr}=izg.
e
Pemenme:
xz a X

]
1. D{fi={x€ Rix — 2 # 0}={x€ Rix = 2} = (—o5; 2) U (2; +=);
2. Beprukanenas acuvmrToTa x=2. IIposepra; ecm =2, o {rt3)(c-1)=0.

(x+3)x—-1)

3. Towuxu mepecedennd © 0CAMH KOOPIHHAT: a)f(ﬂ,]=—z=l=5; Togxa (0; 1.5);
e

6) f(x)=0, torma | (x+3)x-I)=0,

=3 s x=1,_ Toasm (-3; Oy m {1; 1)

4 TIpoMesVTEH 3HAKOTIOCTOAHCTEA <

- e
3 1 2 Puc. ]

5. Mecnenoven GwHEITHIO Ha 98THOCTD HITH HEIETHOCTE:
al Dl = (—:::- 2) U (2;40) - 3T0 CHMMETPHIECKOE MHOKECTEO]

EY 1) (3-x){x+1
6 =TT,

Tak Kax f (-0 = (x) B (=) #- f(x), To DvEEIHA fHe S819eTCH HH 9eTHOH, HH HedeTHOH.

6. CTeneHs 9HCIMTEDT Ha COHHHITY QONBINE CTENEHH SHAMEHATEIE, 3HAYHT, CVIOECTBVET

HAKJIOHHAA ACHMIITOTA. BLI;[EJIPIM eIV 9aCTE

o+ 2x-3 | x-2 _(x+3}(x 1) 5

©-2x x+4 J =xrt S
4x-3 (x— im] = {ﬁ —=0) =) »xt+4 = (f{x) - (x+4))—= 0,
4x—§ IMa9NT, IO ONPeJeTeH 0o V' = X + 4 — HAKTOHHAd ACHMITOTA.

3
Tak xax fix) =x+4 + iz Tae — # (), sga=mT, rpadHk He NepeceKaeT HAKIOHH VIO ACHMIITOTY.
e

7. Obmacta CVINECTEOEAHHA
rpaduxa:

Puc.?

C xt+2x—3
B Efv=F1 {fr,J:%. IlvcTe v — mapasMeTp, BRIACHHM BOSMOMHOCTE KOPHER v
e

TApAMEeTPHIECKOT0 VPaBHeHHA | 1x-2y=r- +Jx-3

X+ QpHEY-3)=0, y#0,
D=(2Y-4(2y-3)=4-dy+1"-Sv+12=" -1 v+ 16=0
Vv -12v+16=0, D=36-16=20

y=6+120=6+25

‘_;\f
&-205 — /625 4 Puc.3
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E(fi=(—00; 6 — 24/5] U [6 + 2\/5; +o0).
9. Tax xax E(fl=(—o0; 6 — 2-\,"3] U [6 + 245 +oe)= 3 = 6-24/5 u y: = 6+2\5 seamoTCH

SHA9EHHAMH MHHHMYMA H MakcHMyMa ¢vHEIHH. Haligem abcumccsl To9eK
. . b —(2-y) -2
oma dvermmy gix)=x*+ 20k +(2v-3) x=-—=——= jT
2a 2 =
6-2v5-2 _ 2(2—,/5)

ecm V) = 6-2v5, To x1 = = - =2 -4/5,

pa

2
= -2 2(2+,/5) =
ecmm 31 = 6725, To o = ——— =———=2+45
< <

VauTHIBAT MHOMKECTIEO 3HAYeHHH QJ}"HIHJ.[HH ONpEOEIACM,. KakKdd HF TOHUEK ABIACTCA TOYKOH

MHHWMVMA, 3 KaKad — TO9KOH MaKCHMYMA™ Xmin—2 + \,'E Tmar—2 - \,'E
min fix) = f(2 + 5) = 6+245 : max fix) =f(2 - V5) = 6-24/5.
Dif) DiF)

10. W= scxkmza rpadmxa caegver, y |
TTo dvEEIH fit) :
E03pACTAET B NPOMERVTEAX ]
(-00; 2 — V5]m[2 +/5; +o0); a5} | 1
VOBIBAET B TIPOMEEVTEAX |

|

[2-52)u(2 2 + 5]

Puc.4

3amanwue 2. Uccnenyiite GyHKIHIO.
Dy =sin2x; 2)f(x)=5x4-6x2-3

3amanue 3. Haiitu uHTEpBaIBl MOHOTOHHOCTH QyHKIMN: 1) f(x) =x 3 —4x2 + 5x — 1; 2) f(x) =

3+24x-3x2-x3;

IIpakTnyeckas padora Ne27 «Pa3menieHus, coueTanusi, IEPECTAHOBKI))

3anaya 1.

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

3anaya 2.

CKOJIBKO CYIIECTBYET YEThIPEX3HAYHBIX YHCEI, Y KOTOPBIX BCe UG PHI HeueTHbIe?

3anaya 3.

Heckonbko cTpoK B KaueCcTBE CHMBOJIA CBOETO TOCYJAapCTBa PEIIMIIN UCIIONBb30BaTh (yiar B BHJIE
YyeTblpex IO MBETy: Oemnblid, CHUHHHA, KpacHBIH, 3e’eHblii. CKOJIBKO BCEro CTpaH MOTYT
WCIIOJIB30BaTh TAKYI0 CUMBOJIMKY?

3anaua 4.
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W3 mudp 1,2,3,5 coctaBuim Bce BO3MOKHBIE YEThIpeX3HauyHble yKcia (0e3 MOBTOpeHUu udp).
CKOJIBKO CpeZii HUX TaKuX unces, koTopeie Oonbine 2000, Ho menbiie 50007

3agaua 5.

CKOJIBKO CYIIECTBYET CIOCOOOB 3aHsATH 1-oe€, 2-0oe, 3-€ MecTa Ha yeMnuoHare mo (yrdoiy, B
KOTOpOM y4dacTBYIOT 10 xomanna?

3amauya 6.

CKONBKMMH  crioco0aMu  MOXKHO JICJIETUPOBATh TPOUX CTYIACHTOB Ha MEXKIyHApOIAHYIO
KOH(epeHIHo 13 9 4JIeHOB HAy4YHOTO 001ecTBa?

IIpakTnueckass padora Ne28 «PemeHne NpPakTUYECKUX 3ajlad C MCIOJIb30BAaHUEM IPABUI
MEPECTAaHOBKHU U pa3MEIIEHUSI KOMOMHATOPUKID)

3amava 1. Y mamsbl 2 si6510ka 1 3 rpymm. Kaxxaslid 1eHb B T€UEHUE 5 AHEH MOAPs OHA BBIIAST 10
omHOMY GpyKTy. CKOTBKUMH CIIOCOOAMH 3TO MOKET OBIThH CCIaHO?

3amaua 2. [Ipennpusarue MOXET IPEIOCTABUTh pabOTy MO OJTHOW CIEIMATIBHOCTH 4 )KCHIIIMHAMH,
no Apyroil - 6 MyXduWHaM, MO TPeThei - 3 paboTHHKAM He3aBUCHUMO OT moja. CKOJIbKUMH
croco0aMu MOYKHO 3aITOTHUTh BaKaHTHBIE MECTa, €CITH UMEIOTCS 14 MPEeTeHEHTOB: 6 KCHIIUH U
8 My>KuuH?

3amaua 3. B maccaxupckoM moesne 9 BaroHoB. CKOJBKMMH CIIOCOOAMU MOXKHO paccaiuTh B
I10€311€ 4 YCJIOBCKaA, HpI/I yCJ'IOBI/II/I, YTO BCC OHU OOJI)KHBI €XaThb B pastquIx BaFOHaX?

3anaua 4. B rpynne 9 genoBek. CKOIBKO MOXKHO 00pa30BaTh pa3HbIX MOATPYII MPH YCIOBHH,
YTO B MOATPYIIITY BXOJUT HE MEHEE 2 YeJIOBEK?

3amaua 5. ['pyny u3 20 cTyAeHTOB HY)KHO pa3e/IuTh Ha 3 OpUTrajbl, MPUYEM B TIEPBYIO OpUramgy
JIOJDKHBI BXOJUTH 3 4eJI0BEKa, BO BTOPYIO — 5 u B TpeThio — 12. CKOJIBKUMH CIIOCOOaMU 3TO
MO>KHO CJIeNAaTh.

3agava 6. Jlns yuyacTus B KOMaHAe TpeHep orOupaer 5 manbuukoB u3 10. CKOIBKUMH
croco0aMM OH MOXET C(POPMHPOBATH KOMAaHIy, €CIU 2 ONPEAETICHHBIX Majlb4MKa JOJDKHBI
BOWTHU B KOMaH]y?

IIpakTnueckass padora Ne29 «PemeHne NpakKTUYECKUX 3aJad C MPUMEHECHHEM MPaBUI
pa3MeIIeHHs U COYETAHUS

3amauya 1.

B xmacce 25 ydyenukoB. CKOJBKHMH CIIOCOOAMH MOKHO W3 HHMX BbIOpaTh 4 ydamiuxcs IS
JexypcTBa’?

3agaua 2.

CKOJIbKO BapHAaHTOB TPEX3HAYHOTO IU(GPOBOTo KO/a CYIIECTBYET?

3agaua 3.

B xontekcre 2 OykBbl Oenmoro mBera, 2 OyKBBI CHHETrO IBeTa W | OyKBa >KENTOTO IIBETA.
CKOJIBKUMH cr1oco0aMi MOKHO BBIOpaTh 3 OYKBHI (ITOPSAIOK BEIOOpA HE BaXkKEH)?

3amauya 4.

CKONBKUMH CTIOCO0aMU MOKHO COCTaBUTh OYKET U3 7 IBETOB, €CIIA B BAIIEM PacCHoOpsDKEHUH 15
BETOB?

3agaua 5.

CKOJIBKUMH CITOCOOaMH MOYKHO COCTaBHTh CITUCOK U3 6 GUIBEMOB?

3agaua 6.

Ha kHMXHOM MOJIKe BBICTaBJIECHBI § KHUT Pa3nyHbIX aBTOPOB. CKOJIBKO CIIOCOOOB UMeeTcs AJis
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PACCTAaHOBKHU 3TUX KHUT B PA3JIMYHOM nop;lmce?

IIpakTnyeckas padora Ne3( «Pemenue 3agau KOMOMHATOPUKH, TpUMeHsst 0MHOM HploTOoHA 1
TpeyroibHuk [lackasy

HE +-:‘.-"§ i
1. CKOJIBKO YJICHOB Pa3JI0KeHUs OMHOMA (V3 +V7) SIBJISIFOTCSI [IEJILIMA YK CIIaMHA?
BLIYHCIHT CYMMY Cr +2C +2°C5 +2°C +2°C +2°C:.

3. Haiitu anreOpamdeckyto cymMmy KO3GOUIMEHTOB MHOTOYJIEHA OTHOCHUTEIBHO X,

L 17
MOJTy4aeMOro B pa3oKeHUH OMHOMA (3x-4)"

IIpakTnyeckas padora Ne31. «PemieHue 3a1a4 ¢ NpPUMEHEHUEM CBOWCTB BEPOSATHOCTEI»
3ananue 1

B ypue naxomutcs 15 Oenbix, 5 kpacHbix u 10 uépHbix mapoB. Hayran usBnekaercs 1 map,
HAlTH BEPOSATHOCTH TOTO, YTO OH OyZeT: a) 6embiM, 0) KpaCHBIM, B) YEPHBIM.

3amanue 2

B maraszun moctynuno 30 XOJNOAWIBHUKOB, TSATh U3 KOTOPHIX HMEIOT 3aBOJCKOW HedeKT.
CrnyuaiiHpiM 00pa3oM BBIOMPAIOT OJUH XOJOIWIbHUK. KakoBa BEpOATHOCTH TOTO, YTO OH OyneT
0e3 nedexra?

3amanue 3

Habupast Homep Tenedona, aboOHEHT 3a0bul J1BE MOCHeAHNEe HU(PHI, HO MIOMHHUT, YTO OJHA W3
HUX — HOJIb, a Jpyras — HeuéTHas. HaillTu BEpOSATHOCTH TOTO, YTO OH HAOEPET MpPaBUIIHHBINA
HOMEp.

3amanue 4

AOOHEHT 3a0BLT MHUH-KOA K CBOEH CHM-KapTe, OJHAKO TOMHHT, YTO OH COACPKHUT TpPH
«IATEPKU», a ofHa U3 mudp — TO U «ceMEpKa», TO JH «BOochbMEpkay. KakoBa BeposTHOCTH
YCHEIIHOW aBTOPU3ALNU C MIEPBON MOMBITKU?

3aganue 5

HaiiTu BeposSTHOCTH TOTO, YTO MPH OPOCAHUU JIBYX WUIPANBHBIX KOCTEH B CyMME BBINAJET: a)
MATHh 0YKOB; 0) HE 00Jiee YETHIPEX OYKOB; B) OT 3 10 9 OYKOB BKIIIOUUTEIHHO.

3aganue 6

B mudt 20-3TakHOrOo J0Ma Ha TEPBOM dTaxe 3anum 3 yenoBeka. M moexamum. Haiitu
BEPOSATHOCTH TOTO, YTO: ) OHM BBIMIYT HA Pa3HBIX dTaxkax 0) ABOE BBIAIYT HA OJJTHOM J3TaXKE; B)
BCE€ BBIMAYT HA OJTHOM JTAXKE.

3aganue 7

KakoBa BepoSITHOCTB TOTO, UTO B UETHIPEX CAAHHBIX KapTax OyIeT OJUH Ty3 U OJUH KOPOJb?
3aganue 8

B smuke Haxomutcs 15 kadecTBeHHBIX W S5 OpakoBaHHBIX nerajneil. Haymauy m3BiekaroTcs 2
netand. HalTu BeposTHOCTH TOro, 4TrOo: a) o0e Jeranu OyAyT KauyeCTBEHHBIMU;
0) oxgHa jeTanb Oy/eT KaueCTBEHHOM, a 0JTHa — OpaKOBaHHOM; B) 00e JeTany OpaKOBaHHEI.
3aganue 9

Urpoky B mokep caaércs 5 kapT. HaliTi BEpOSATHOCTH TOTO, YTO OH MOJIYYHT: a) Mapy AECITOK U
napy BayieToB; 0) ¢uemn (5 kapT oHOI MacTh); B) Kape (4 kapThl oJHOro HoMuHana). Kakyro u3
MEPEYUCIICHHBIX KOMOMHALIMI BEPOSITHEE BCETO MOTYUUTh?

IIpakTuyeckasi padora Ne32 «Mephbl pa3dbpoca CirydaitHON BETMIUHBDY
3ananue 1 Haiitu mony, MenmaHy U cpeiHee 3Ha4YeHHE BRIOOPKU:
1. 13,10, 15, 18, 21, 22, 10, 16, 10

2. 7,8,2,5,6,9,56,2,1,3,8
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3.

3amanme 2. Haiitm cpegHee apupMeTHYECKOE W MaTEMAaTHYECKOE OXHUJaHWUE 3HAUYCHUN
CIIy4allHOM BEIUYMHBI X:

11 10 15 14 16 12 20

M 2 5 6 1 3 2 1

3ananue 3. Haiitu pazmax JUCHEPCUIO U CpEIHEE KBAAPAaTUIHOE OTKIIOHEHHE:
a)2,5,8,4,12,6,2,8, 1

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

3ananue 4. Haiitu qucnepcuto u cpeHee KBaApaTUIHOE OTKIIOHEHHE:

X 0 2 5 6 8 10

M 7 8 4 2 1 3

IIpakTnyeckass padora Ne33. «PemieHne npakTHYECKHX 3ajad Ha OOpabOTKY YHMCIOBBIX
JAHHBIX»

3aoanue 1

Haiinem MaremaTuyeckoe OXKHAAHUE CIy4ailHON BEJIMYMHBI X — YMCIIA CTAaHAAPTHBIX JeTaliei

cpeau Tpex, oToOpaHHBIX U3 mapTuu B 10 geraneit, cpeau KOTopbix 2 OpakoBaHHBIX. COCTaBUM

pan pacnpenenenus s X. M3 ycnoBus 3agaun cieayeT, yTo X MOXKET NPUHUMATh 3HaYeHHUS 1,

2,3.

3aoanue 2

3aJ1aH 3aKOH paclpeneaeHus IUCKPETHOM caydailHON BEJIMYMHBI X:
X 40 42 41 44
p 09 1 053 052 0’4

Haiinure: 1) marematrueckoe oxuanue; 2) TUCIEpPCHio; 3) cpeHee KBaApaTuiecKoe
OTKJIOHEHHE.

3aoanue 3

Haiitu: a) MaTeMaTnueckoe oxuIanue, 0) TUCIIEPCUIO, B) CPEAHEE KBAIPATHIECKOE
OTKJIOHCHHME TUCKPETHOU CIIy4alHON BEIUYMHBI X 10 U3BECTHOMY 3aKOHY €€ paclpeleIeHus,
3aJIaHHOMY TaOJIMYHO:

2 5 2 1

3aoanue 4
HenpepeiBHas ciydaiinas BenmuurHa X 3aJlaHa HHTETPaIbHON (GyHKIMEH pacripeeneHus:
Onpux <0,
Fx) =<x3nmpu0<x<1,
lopux > 1.

Haiitu: 1) nuddepenunansuyio GpyHkuio pacnpeaenenus f(x); 2) mareMaTuueckoe
oxxkumanne M(x); 3) mucnepcuro D(X).

3aoanue 5

Pabounii o6cmy)xuBaet Tpu cTanka. I3BeCTHO, 4TO BEpOSATHOCTH Oecriepe0oitHOi paboThI Ha
MPOTSKEHUH OJHOTO Yaca Moclie HaIaAKW paBHA JUIs iepBoro cranka 0,9, st BToporo craHka —
0,8 1 s Tperbero cranka — 0,7. HailTh BEpOSITHOCTD TOTO, UTO 3a 3TOT Yac JUIIb OJUH CTAHOK
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OTKaXeT B paboTe 1 nMoTpedyeT BMEIaTeIbcTBa paboyero.

3aoanue 6

BeposiTHOCTh IOMaianus B 1€ MPU OT/ACILHOM BhIcTpesie paBHa 0,6. HaliTu BeposiTHOCTD
TOTO, 4TO YKcIo onagaanuii mpu 600 BeIcTpenax OyaeT 3akiroveHo B npeaenax ot 330 mo 375.

3aoanue 7

Haiitu: a) MaTeMaTnueckoe okuIanue, 0) TUCIIEPCUIO, B) CPEAHEE KBAIPATHIECKOE
OTKJIOHCHHME TUCKPETHOU CIIy4YalHOM BEIUYMHBI X 10 U3BECTHOMY 3aKOHY €€ paclpeleIeHus,
3aJIaHHOMY TaOJIMYHO:

IIpakTuyeckasi padora Ne34 «Apudmerndeckas U reoOMeTpUISCKasi IPOTPECCHSI
3ananue 1. [lana apudmernyeckas nporpeccus an : al = 10, d = 4. Haiitu a2, a4
3amanue 2. Halitu cymmbl Sn 151 apudmernyeckux mporpeccuit an, al =2, d=1,n=10
3ananue 3. Mexay uuciamu 7 u 35 BCTaBbTE IIECTh TAKUX YMCEN, YTOOBI OHH BMECTE C
JAHHBIMU YHCJIaMHA 00pa30BaIM apu(PMETHIECKYIO TTPOTPECCHIO.
3ananue 4. HaiiTu nepBblii WieH U pa3HOCTh apu(PMETHUECKOM MPOTPecCcuu, eCiu:
a,+a, =42 a,+a; =24
{am—aa=21' ) {aQ-aazﬁo ’
3ananue 5. Jlana apudmernueckas mporpeccusi: —10; —5; 0; 5...; U3BECTHA cyMMa MEPBBIX N
wieHoB Sn = 585. Haiitu n.
3anmanue 6. Jlana reomerpuyeckas rmporpeccus bn : bl =2, q = 2. Haiitu b4, b6, b8
3amanue 7. Jlana reoMeTprUYecKasi IPOTrpeccHsi C TMOJOKUTEIBHBIMU WieHaMu bn . Haiitu b5,
b,-b,=6
comy [P1+ 0, =16

3amanue 8. HaliTu mepBbIe MATH WICHOB T€OMETPpUUYECKON Tporpeccuu bn : bl =4, q = 2.

IIpakTuyeckasi padora Ne35. «Cymma 6€CKOHEUHO YOBIBAIOIIEH Tr€OMETPUIECKOM
MIPOTPECCUI

3aoanue 1

[IpencraBuTh B BUJE OOBIKHOBEHHOH 1poOu uwncio 0,(6).

3aoanue 2

Hana mocienosarenabHocTh C,, = 5(—2)" . JlokaxkuTe, U4TO 3Ta MOCIEI0BATEILHOCTD
SBJISIETCS T€OMETPUUECKOM MPOTPECCUEN.

3aoanue 3

Jlana reomerpudeckas nporpeccust b, = 2(—3)" 1. Haiinute nsaThlil YWieH Nporpeccuu.

3aoanue 4

Haitaute cymmy nepBbIX BOCBMH WICHOB IIPOTPECCHH.

3aoanue 5

Haiinure cymmy GeckoHEUHOM TeoMeTpruuecKkoi mporpeccun 8;2;0,5;...

3aoanue 6

Jlana reomerpudeckas nporpeccust C, ¢ MOJT0KUTETLHBIMU WIEHAMH, B KOTOPOM
C4=24;C¢=96 . a) Haitnure C,. 6) Onpenennure KOJIUYECTBO YICHOB MPOTPECCHH, HAYMHAS C
MepBOro, CyMMa KOTOPBIX paBHa 45.

3aoanue 6

CyMmMa GeckoHeuHO yOBIBaroIel reoMeTpuueckoi mporpeccuu pasHa 150. Haiitu by, ecin
q=1/3
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3aoanue 7

CyMMa 4jieHOB 0€CKOHEUHOH TeOMETPUIECKOl porpeccun b, B Tpu pasza 0oJibiie ee
niepBoro wieHa. Haiimure otHomenue by/by.

IpakTuyeckas padora Ne36 «cnosnb3oBaHuE MPOTPECCUU IJIs PEIICHUS PEATbHbBIX 3a/1a4
MPHUKIIATHOTO XapaKTepay

3agaga o gemennH xaeda. Cto Mep x720a pasgendTeR MeEOY MATRK THOORMH TAK, YTOOR BTOpOH
MOTYVEHI Ha CTONIRKO K& DOJBIIE MEpBOTO, HA CKOTBKO TPETHHA MOIVIHI OOIBIIE BTOPOTO, 9eTEEPTRIR
OOIBIIe TPETLETO H NATEIH OonLIe 9eTBepToro. Kpome Toro, ABoe NepBLIX JOTLKHEI IOTYIHTL B | pas
MeHEIIE TPeX ocTATsHE. CROMEKO HY:KHO JaTL Kakgomy?

Pemenne:

O=eEnano, KOMHY9ECTEa Xiaeda, IOMYVICHHBIE VIaCTHHKAMH Pasgeld, COCTABIANT EO3PACTAIOIIYIO
apadMeTHIecKyIo nporpeccuo. [IyeTe nepernil ee w1l X, pasHocTs v. Torda

0714 MEPBOTO X, J0MA BTOPOTO X + ¥, J0MA TPeTRero X + 2y, 10714 4eTEepToro X + 3y, 10714 MAToro X +
4.

HEL OCHOBAHHH }'C.‘IOEHﬁ 34089H COCTABIIACM C.TIE.:[}-'EO]]]}I'E dBd }’pE.EH'EI-IIij[Z
{ X%+ y) 4 (% +29) + (x4 39) + (2 +4y) = 100,
Tl (x4 y)] = (x4 20) 4 (x4 3y) + (x +4y).

[Tocae }-TIPOE['EHHIL:I CHCTEMA IIDHHHMACT BEHT

{x+2y=2[’l, .

11x = 2y. Pemme 3Ty cHCTeMY, IOTYIASMX= 3.y =6 . JHAYHT, X710 JOTKeH OBITH pasdelesH Ha

2 105 1 1
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CASOVIONTHE YacTH 3, &, 20, 6, 383.

Vae e Jpeenem Erunrte zHaqm He TOIBED

Q{w apHbMeTHIECKYIO, HO H

s FeOMETPHYSCKVID NpOrpeccHI. Dot
Eeio =
- e _'---
%"-—. e HaOpHMEep., 3ajada H3  ODaOHpYca
_.(:—A“.H"IA-‘ .

Paiinga: «VY ceMH THIT IO CEMH HOMEK;
Ea¥Oad KOIKa CheJacT II0 CeMH l\fbl'l]IEﬁ_. K dad MBIINE CBECOACT IIO CEMH EKOMWIOCESE, HI EKa:EIOIO
KOI0Ca MOXET BEIPACTH IO CEME MSp ATUMEHA. Kax penmxn aHcaa storo pPaoa H HX C}-'}.ﬂﬁia'?»

Pewenwne:vicna’, 49, 343, 2401, 16807, 117649 npeacTaBNAKT FeoMeTpUYeckylo Mporpeccuio,

nepebiid YneH bs;= 7 W 3HaMeHaTenk Nporpeccd g=7. Toraa, McNonesya GopMyny n-ro YieHa

n-1

nporpeccukb,= bqg'"™", Haxoamm bg= 7 7%= 7 -75= 75= 117649.M0 dopMyne CyMMel N - NEPBbLIX

UNeHoB reoMeTpuYeckor nporpeccum:Sy=(b+1(q"-1)/(g-1), HaxoAWmMSg =
E_. 44 e

(7 .1} _ T((117649-1) = 137256
=1 &
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2. IlporpeccHs B MaTeMaTHKe
Jamaga Ne 1. Uncaa rpagycoB, COOSpiKAINHXCA B MOCISTOEATEIRHEIX BHVIPSHHHX VITax

HEKOTOPOTO MHOTOVTOABHHEA, COCTABIAKT NPOTPECCHIO, pa3sHOCTE koTopod 10; HammeHBmHE yroa
sToro MuoroyroreHExa 100°. Croarko B MHOTOVTOIBHHEE CTOPOH”

. Pemenne. 5,=(2a;+d(n-1))n:2= :(290—19{11-1})-11:225112—9511. Cyaama

o
rd
. EHYIPEHHHX VITIOE MHOTOVIOIBHHEA HAXOZHTCH Ho QopMyTIe, HIESCTHOH H3

reoneTpuE: (n-2)-180.
5n%+95n= 180n-360;

3n?-85n+360=0-

n2-17n+72=0;

n=8. n=9.

C}mECTB}'E'I JEBEd lIHDl'D}'l_OJLHHI{E._ F.IGE.'IETBOPHI‘OD]HX }'C.'.[DBHIO 3aIa9H: BGEL}IH}TD.‘ILHHK H
JCEATHVI OVIBHHE

[Iporpeccun B OHOTOTHH
3amaga Nel baxTepHd, NONAE B AHEBOH oprasHsM, K koHOy 20-H MHEHYTE JeIHTCH Ha OB OaKTepHH,

K139 H2 HHX K KOHITY caeayiomux 20 MHHYT JeIHTCH ONATE Ha Oe B 7.0 Hafinute uncmo
DAKTEpHH. 00pazVIOIIHXCA H3 OJHOH DAKTEPHH K KOHIY CVTOK.
Pemenne. B cyvtrax 1440 MueyvT Ka#gele IBAOUATE MHHEYT MOABIASTCA HOBOS MIOKOISHHS - 33 CYVTKH

72 noxonenna. [lo bopMyae cyMMEI NI IEPEEIX TICHOE FeOMETPHIECKOH IPOTPECCHH, v KoTopoi b1=1.

g=2, n=72, EaxoOHM, TTO S?2=2'_2—l: 4722366 482 860 645 213 696 - 1=4 722 366 482 869 645
213 695(oaxT).

IIpakTuyeckas padora Ne37. «lIpumeHeHne TaOIUIBI TPOU3BOIHBIX 3JIEMEHTAPHBIX

b yHKIIHI
3a0anue BpUUCIUTH MPOU3BOAHYIO (PYHKIINU:
x7 +5x® +24x%2 -7

7x4—W

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

12x3 — Y%

3

12x° + s
(4x3 — 12)5

(12 — 7x)3 - (x3 — 2x)*

IIpakTnyeckas padora Ne38 «CBsA3b NpON3BOAHON U MPOMEXKYTKOB BO3pACTaHUS U

yOBIBaHUS () YHKITUH

3ananue 1. Ha pucynke n3zobpaxen rpaduk QyHkuun ¥ = f(z), onpeaeeHHOW Ha HHTepBaje
(—0,5;4,3).Onpenenute KOJIMUECTBO IEIBIX TOUEK (Y KOTOPHIX KOOPJAUHATA — IIEJI0C
YHCII0), B KOTOPBIX MMPOU3BOIHAS (PYHKIIMH TOJOKUTENbHA, OTpUIaTeIbHA. (PUCYHOK 1)
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\ /-\ /\/A 2

0| 2 4 3 x

Puc.1 Puc.2. Puc.3

3ananue 2. Ha pucynke u3o0paxkeH rpaduk Gyakuuu v = f(z), onpeeneHHoi Ha uatepsane (— 0
,5;4,1). Onpenennure KOJIUYECTBO IENIBIX TOYEK, B KOTOPHIX MPOU3BOIHAS (PYHKITUN
OTpHULIATEIbHA.

3amanue 3. Ha pucynke nzoopaxen rpaduk v = f'(z)— mpousBogHon GpyHkuu v = f(z),
onpenaeneHHoi Ha uaTepBaie (— 0, 6 ;4 , 8 ) . Haliqute mpomMexyTKu Bo3pacTaHusi (yHKITUU
y = flz) B oTBeTE YKOXXUTE MPOU3BEIACHHUE LIEJIBIX TOUEK, BXOASAIIMX B 3TH MPOMEKYTKH.

IIpakTnyeckas padora Ne39. «IIpoBenenune ¢ mOMOIILIO MPOU3BOIHON UCCIIECIOBAHUS

G yHKITII
3aoanue 1

C moMo1IbI0 TPOU3BOJHON HAWIUTE IPOMEKYTKH BO3pacTaHus U yObIBaHUs PyHKIMH: f(X)
=2x" - 3x” — 36x + 40.

3aoanue 2

Uccnenyiite GpyHKIHIO 1 TocTpoiite eé rpaduk: f(x) = -0,5x> + 2x + 6.

3aoanue 3

Haiiiure HanGobIee 1 HanMeHblee 3HadeHns Gpyrxmn f(x) = x* — 8x> + 5 Ha
npoMexyTke [-3;2].

3aoanue 4

C nmoMo1IpI0 TPOU3BOJHON HAWIUTE IPOMEKYTKH BO3pacTaHus U yObIBaHUs PyHKIMH: f(X)
=x* - 8x* +3.

3aoanue 5

Uccnenyiite GpyHKIMIO 1 ocTpoiite eé rpaduk: f(x) =-x" - 2x + 8.

3aoanue 6

Haiiyiure HanGoubIee 1 HanMeHblee 3HadeHns Gpyrkimn f(x) = 2x° + 3x° — 36X Ha OTpe3Ke
[-2;1].

3aoanue 7

C moMo1IbI0 MPOU3BOJHON HAWIUTE IPOMEKYTKH BO3pacTaHus U yObIBaHUs PyHKIMH: f(X)
=2x" — 15x° + 36x.

3aoanue 8

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

3aoanue 9

Haiiiure HanGobIee 1 HanMeHsblee 3HadeHns Gpyrximn f(x) = x* — 2x> + 3 Ha
npoMexyTke [-4;3].

IIpakTnyeckas padora Ne4( «Haubospliee 1 HauMeHbIee 3HAUCHHE (DYHKITMHI»
3aoanue 1

Jlnst yHKIUH, Tpad K KOTOPHIX H300pa)KEHbI HA PUCYHKE, a-T HAWIUTE:
TOYKH MaKCUMyMa U MUHUMYyMa (QYHKIHH; 2) SKCTPEMYMBI () yHKIIHH.
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y‘r UA
5 5 1=
F_.r' \
/ A 4
,_-' Il ."I :I > i _2 ’,r IlIL L.
=71=51 =2 \l0] [ /3] & \7 = WE" A /,,-.’o 2 4\5 1zl
-3 . [ ;3 4
a) 6)
S0 5 Py
2 Y hi
SUE D% IR * 6 \#/-2[0] [ 204/ 6 %
_2 N ~49 \

B) r)
3aoanue 2
Haueprtute 3cku3 rpaduka GyHKIUU

) x, =-3x 4f( 3)=5, f(4)=-5;2) x,._

> ““min

S Xy =2, f(=5) =1, (2)=6;

3) f—qemHa}l, xmax - mm 0 f(_3) 4 f(O) O
4) f—HellemHaﬂ, xmax mm 5 f(2) 3 f(5) =—4
3aoanue 3
Haiigure Touky MakcCUMyMa U MUHIMYMa (YHKITUH €€ MAaKCUMYMbI 1 MUHUMYMBI
Dy=-x>+6x-8;2) y—i 3) y—i—l
x—=2 x+1
4) y=—(x+3),5) y=3sinx—1;6)y =1+ 21gx.
3aoanue 4

HaﬁILHTe TOYKH DKCTpEMyMa (DYHKLUM M SKCTPEMYMEI ()YHKIIUK
y= ( ) —+1;2) Y= 4M x* 3)y—c0s(x+4) 4)y=1—sin(x—%).

3aoanue 5
JIoKaxuTe Clenyronue yTBEPKIACHHUS:
ecnu f — uetHas QyHKIMSA, x, - TOYKa MAKCUMYyMa, TO — x,, SBISETCS TOUKOM MaKCUMyMa;

2) eciu f — HeueTHas QyHKIMSA HA IPOMEXKYTKE, x, - TOUKa MUHUMYMa, TO — x,, SBJAETCA

TOYKOW MakCUMyMa.

IIpakTuuyeckas padora Nedl «Bropas npousBoaHas GyHKIIHI»
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1836, Hafita ycropeHHs Tena, JBRHAVIOSTOCT 0 2akoHy s (1) =2 ~ 3 + 4t (s —oyTe B
METPAX,  — BpeMd B MHHYTAX), B MOMEeHT EpeMenn: a)f=40cex; 0)r=14a

1837, HafitH ycEOpeHHE Tena, JRICKVINETOCT M0 2aK0HV § = VI (§ — IIVIE B MeTpax, f —
EpeMd E MHHYTaX). B OPOH3BOIBHEIN MOMEHT EPEMEHH L.

Jna garHex GVHKIHA HAHTH OPOHIBOIHEIE BeeX mopaakos (1838—1843):.
1838, p=(x+2). 1840,y =a% —x— 1. 1842. y = cos x.

1839, y=(2x —1)°. 184l p=x"+4a" — Ta? 1843 p=(1 + )10

1844 oxkazats. 49to 114 QVHEIHH ¥ = a sin X — b cos X cIpaEeIIHED COOTHONISHHE yp" =y
1845, Cronsko pasz Hy:EHO npoguddepeHIHpoEaTs QYEEDHID ¥ = (x~ + ljlm= 9TOORI B
PE3VIETATE NOTVIHICE MEOrowIeH S0-H cTenenn’

1846* . Hafite npomzeogayvio 100-ro mopagka or dyHEEIHE v = sin X cosx.
OTBETEL

1836. a) 18 mfmun® 6) 730 m/mun®. 1837. — —:fj}?t:
1838, y' =3 (x+ 2% y"'=6(x+ 2 y’”—ﬁy ----- '”'=...=={J 18390, y' =
=62~ 1% y" =24 (2x—1); y" =48 y'V=yV= =0, 1842, y'=—sinx

Yy = —cos x; yl = gin rE{r W cosxu Aanee mee nowropnerca. 1845. 150 pas.
1846, — sin x — — cos x + — sin3x.

2 4 4
IIpakTuyeckasi padora Ne42 «Brimykinocts rpadguka QyHKIIUN, TOUKH MIEPEruoay
3ananue 1. Haiitu ToukH neperu0a 1 MHTEPBANbI BHITYKIOCTH U BMATHHBI Tpa(UKOB

4 3 2 =1-23 —
yHKIHiA. y=2x"—x" 43622 —100. y=x —4x —18x"+2x-1. y=1 (x 4) :
3amanue 2. HaliTu Touku nepern0a u MHTEPBAIBI BBITYKJIOCTA U BMATHHBI TPaQUKOB
byHKIMA. Y = st -ax -18x 22 1.
3amanue 3. HaliTu Touku nepern0a u MHTEPBAIBI BBITYKJIOCTHA U BMITHHBI IPaUKOB

oy ? =1~ =

IIpakTuuyeckas padora Ne43 «[IpumeHeHre TPOU3BOIHON K TOCTPOSHHIO rPpahuKoOB
G yHKIIHI

3aoanue 1

C moMomibIo MPOU3BOAHON HAMIUTE TPOMEXKYTKH BOo3pacTaHus U yObiBaHus QyHKIuu: f(X)
=2x" - 3x” - 36x + 40.

3aoanue 2

Vccnenyiite pyHKIHIO U TOCTpoiiTe & rpaduk: f(x) = -0,5x + 2x + 6.

3aoanue 3

Haiigute Haubonbluee ¥ HanMeHbIee 3HadeHus Gpynxuun f(x) = x* — 8x* + 5 Ha
poMexyTKe [-3;2].

3aoanue 4

C moMomipI0 MPOU3BOAHON HAMIUTE TPOMEXKYTKH BO3pacTaHus U yObiBaHUs QyHKIMuU: f(X)
=x"—8x*+3.

3aoanue 5

Vccnenyiite hyHKIHIO B TOCTpOiiTe 8 rpaduk: fi(x) =-x* - 2x + 8.
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3aoanue 6

Haiiiute HanGobIee 1 HanMeHblee 3HadeHns Gpyrkimn f(x) = 2x° + 3x° — 36X Ha OTpe3Ke
[-2;1].

3aoanue 7

C moMo1IbI0 MPOU3BOJHON HAWIUTE IPOMEKYTKH BO3pacTaHus U yObIBaHUs pyHKIMH: f(X)
=2x° — 15x” + 36x.

3aoanue 8

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

3aoanue 9

Haiiyiure HanGobIee 1 HanMeHblee 3HadeHns Gpyrxmn f(x) = x* — 2x> + 3 Ha
npoMexyTke [-4;3].

IIpakTnuyeckas padora Ned44 «Vcronap30oBaHHE T€OMETPUYECKOTO M (PU3UUECKOTO CMBICIIA
IPOM3BOIHON JISl pEIIEHUs 3a/1a49»
CBA3b NPOM3BOAHOI C PU3NUECKUMU BENNUYNHAMMW.

CBA3bL NPOW3BOAHOMN C OnwucaHwne BenvYnH Pursnyeckan popmMmyna
HUZMHECKMMI BEAMHMHAMMK
? — CKOPOCTE __5
v=5(1) 5 — nepemMemeHne v t
@l — yCKOpeHHe v
a=v'(t) v — CKOpOCTh A= t
[ — cina Toka = q
I=q(t) § — 3JeKTpHUHecKHil 3apaAy Tt
P — NMHEeHHAadA [I0THOCTh _m
p=mil) m — Macca Tena P=T
I — gnuHa Tena
p — 0D'BEMHAS IJIOTHOCTE m
p=m'(V) m — Macca Tesa P=—
VV — obwem Vv

Nel. HaliT KHHETHYECKYIO SHEPTHUIO TeJla, KOTOPOE ABUKETCS MPSMOJIUHEIHO MO

3aKOHY S=l-1=1" (5 — U3MepsieTcs B MeTpax, a | — B ceKyHzaax), uepes 10 ¢. mocie Hayana
nBIKeHUA. Macca Tejia coCTaBIIsIET S K.
No2. B TOHKOM HEOJTHOPOJHOM CTEpPKHE JUIMHOU 25 CM., Macca KOTOpOro (B I)

pacnpezenena o 3akony = 21 =31 , TIIe I _ JUIMHA CTEPIKHS, OTCUMTHIBAIOIIASCS OT €r0
Hayaja, HalTH JIMHENHYIO INIOTHOCTh B TOUKE:

1) OTCTOSIIEN OT Hayaja CTEP>KHS Ha 3 CM.;

2) B KOHIIE CTEPIKHS.

Ne3. KonuuecTBo 371€KTpUUYECTBA, IPOTEKAOIIEE YEPE3 TPOBOAHUK, HAUMHAS C

momenta t — 0 ¢ 3anaerca popmynoit ¢ =¥ ~/~ - Haiinure cHily TOKAa B MOMEHT
BpeMeHu t =3¢,

Ne4. B kakoii MOMEHT BpEMEHU CKOPOCTb TOUKH, KOTOpask ABUKETCS MPSIMOJIUHENHO 1O

o _= N _ 1A .
3aKOHY TLr=x 3 1-, i — ONEPCMCIICHUC B CAHTUMCTPAX, r_ BpCMsA B CeKyHI[aX), 6y[[eT

paBHa 33 cm/c.?

IpakTuyeckasi padora Ne45 «[loaroroBka K KOHTPOJIBHON padbOTE»
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1

HaiiTih uHTepBandbl BO3pACTAHHS W YORIBAHUA QYHKIHHA
y = 6x — 2x°.

HaliT TOYKH 3KCcTpeMyMa QYHKIHE Y= —+

o |x
= o

ITocTpouTs rpaduk dyHROHH:
1) y=2x"-x%+1; 2) y=x*- 3x.

PyHKNHA y = Jc+i HenpepsiBHAa Ha otpeake [1; 5]. Haiitu eé
x

HanboJiblllee © HAMMEHbINEe 3HAYEHHA.

IleprMeTp OCHOBAHHA NPAMOYTOJBHOIO NMapaijienenunena 8 M,
a BeicoTa 3 M. Kako# anuHbl foa#HBl ObITE CTOPOHEI OCHOBA-
HHA, 4T00Bl 00BEM mapaienenunena ObLl HaubGoOALIDHM?

HaiiTu HanbDonbilee W HauMeHbIlee 3HAYEHUA QYHKIMHU:

1) f(x)=2sin x + sin 2x Ha oTpe3ke [0; g n}:

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

M3 Bcex NpAMOYTroJbHEIX TPEYrOJbLHHKOB, ¥ KOTOPEIX CYMMAa OJ-
HOT'O KaTeTa M I'MOOTeHy3bl paBHa [, HaliTH TpeyroJibHUK C Han-
foapmeil naomagsLIo.

Cymma KaTeTOB NMpAMOYTroJabBHOro TpeyroabHHKa pasHa 40. Ka-
KVIO JAJHHY JOJKHBI HMETh KaTeThl, YTOOBI mIOHIaAB TPEyroJb-
HUKa Owlia HaubGonbmmen?

Cymma gumaroHaneid napanaejnorpaMma paBHa a. Haiitu Ham-
MeHbIIIee 3HAYEHHMEe CYMMEI KBAJ[paTOB BCEX €ro CTOPOH.

HaiiTu Touku mepermba pvHKODHUM:
1) f(x)=6x%— x3 2) f(x)=3x"+ 4x5.

W3 Bcex NMpAMOYTOJBHHKOB, BIIMCAHHLIX B MOJVKPYr paauyca R
TAK, 4YTO OJHA CTOpPOHaA NPAMOYroJBHHKA JIEXKHT Ha JHaMeTpe
noJaykpyra, BeldpaH TOT, ¥V KoTOoporo Haumbonbmas njaomanb.
HaiiTu aTy niaomansb.

IIpakTuuyeckas padora Ned6. «Brruucinenue nepBooOpasHoit it QyHKIHI»
3aoanue
Haiigure nepBooOpaszHyto

f(x)=6x-9+3x ———

3

Jx

f(x)=5cos(4x—-2)+5x

fx)=

3
4sin*(5-2x)
2 4

NI
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3
f(x)—m

f(x)=5"" +4x°
f@ =24

=52

X

f(x) 34x 5 5+3

IIpakTuyeckasi padora Ne47 «Pemienne 3a1a4 Ha CBsI3b IEPBOOOPA3HOMN U €e
MIPOU3BOIHON»

3aoanue

Haiigure nepBooOpaszHyto

f(x)=6x-9+3x _3

Vx

f(x)=5cos( 4x - 2)+ 5x

3
J@)= 4sin2 (5-2x)

4

f(x)= ’—4x 3 Y
f()—m

f(X) 5 2x+3 2
f(x)=— + 5"

ﬂﬂ—z_d 4

f(x)=3"" +8¢5"

IIpakTnyeckas padora Ne48. «IIpumMenenue uHTerpaia sl BBIYUCIECHUS IIOLIAeH»

3aoanue 1

Haiitu nomans Gurypsl, orpaHndeHHOM rpadukamMu QyHKIUN y=2X,y=3X U npsaMoii x=1.

3aoanue 2

Haiitu miomans Gurypsl, orpaHideHHOM rpadukamMu QyHKIUN y=sinX, y=c0sX U
npsiMbiMu x=0,x=1/2.

3aoanue 3

durypa orpanndeHa rpapuxaMu GyHKIMH y = 3 — /X 1 npsimeivu x=1,y=0. ITpsmas
y=4 nenut ¢urypy Ha aBe 4actu. PaBHbI 1 UX mIomau?

3aoanue 4

Haiitu momans Gurypsl, orpaHndeHHOM rpadukoM GyHKIHH y=Xx2+2X, KacaTeIbHO! K
rpaduky B Touke ¢ abcuuccoi x0=1 u ocero OY.
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IIpakTnuyeckas padora Ne49 «l[IpuMeHeHne nHTErpaia ais BBIYUCICHHUS (PU3MUECKIX
BEJINYMH»
v=t?

1. CkopocTh ABMKEHUS Tella 3aJjaHa ypaBHEHUEM —t+3 Haiiru YpaBHEHUE JABUKECHUS,

o 5, =3 M.
€CJIM B HAYaJIbHBI MOMEHT BPEMEHH ~ ¢

2. Haiitu ypaBHEHME ABUKEHUS TOYKU, €CJIM K MOMEHTY Haudajia OTCYETa OHa MpoIlIa

= = 2 -_
nyTh ¢ 4 ™ aero ckopocts 3amana ypasHernuem ¥ = ¢ 6t +7.

3. CKOpocCTb JBM)KEHUS TeJla MPONOpPIMOHAIbHA KBaipaTy BpeMeHu. Halitn ypaBHeHue

JBUKEHUSI TeJla, €CJIM U3BECTHO, UTO 32 3 ¢ OHO npouuio 18 M.

— 2
4. Teno aBMXETCS MPAMOIUHEITHO CO CKOPOCTHIO v(E) = (3+3t7) M/c. Halitu myTb,
MIPOMJEHHBIN TEJIOM 3a 5 ¢ OT Hayajia JABUKECHHUS.

— 2
5. CKOpOCTb IBHXKEHUS Tela U3MEHSIETCS 110 3aKOHY v(t) =(3t"+t+1)

M/c. Halitu myTb,
MPOMIEHHBIN TEJIOM 3a 4 C OT Havyajia JIBU>KECHHUS.
6. Haiitu nyts npoiieHHbIi Tenom 3a 10-10 cekyHy, 3Has, YTO YTO CKOPOCTh €ro

. .y = t2 —
MPSMONMHEHHOTO IBMKEHHs BhIpakaercs popmymoit ¥ = L™ F =2y,

7. HaiTtu nyTh, IPOMACHHBIA TOYKOM OT HaYaJla JBUKEHHUS 10 €€ OCTAHOBKH, €CIIU CKOPOCTb €€
= (15t — 5¢2)

8. Kakyro paboty coBepmaet cuia B 8 H npu pacTsokeHHH MpY>KUHBL HA 6 cm?

TIPSMOJIMHEHHOTO JIBUKEHNS N3MEHSETCS 10 3aKOHY © m/c.

9. Cuia B 40 H pactsaruBaer npyxuny Ha 0,04 m. Kakyto paboTy Haz0 COBEPIITUTE, YTOOBI
pactsHyTh nipyxkuny Ha 0,02 m?

10. Beruucnuth cuity 1aBieHUs BOJBI HA BEPTUKAIBHYIO MPSMOYTOJIbHYIO MJIACTHHKY,
ocHoBaHMe kKoTopoit 30 M, a BeicoTa 10 M, mpruyeM BEpXHHI KOHEIl INIACTUHKHU COBIAJIAET C
YPOBHEM BO/JIbI.

11. Berurciuth cuily 1aBJICHHS BOJBI HA OJIHY U3 CTEHOK aKBapuyma, uMeromiero ;mny 30 cM
u BbicoTy 20 cM.

IIpakTnyeckas padora NeS0 «[IpumeHneHnre npon3BOIHON U UHTETPaJia K PEIICHUIO
MPaKTUYECKUX 3a/1a4»
Brruucnure miomanp KpUBOJIMHEHHBIX GUTYP
¥ y-fx

S = ]’ F(x)dx

B
o
L

S = [(f () — p(x)dx

;|
2
L)

S = :.;f(x)d.x+ iqo(x)dx

IpakTuyeckas padora NeS1 «MeToa pa3noKeHUsI HA MHOKHUTEIH
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3aoanue 1
Pemuts ypaBHeHne Vx2 — 5x + 1 = Vx — 4

3aoanue 2

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

Pemuts ypaBaenue 9 — 4 % 3* +3 =0

3aoanue 4

Pemmth ypaBHenue sin2x = 0

IIpakTnueckas padora NeS52 «Metos BBEACHHSI HOBOM IEPEMEHHOMN I PELLICHUS
ypaBHEHUI

Pemmre ypaBHEHUsI, CUCTEMY YpaBHEHUI METOJIOM BBEAECHUS HOBOM MEPEMEHHOM.
5 3
3x—y x—3y B
15 2
3x—y x-—3¥y

-2

=1

HecnoxHO 3aMeTUTh B 000X ypaBHEHUSX CHCTEMBI OJIMHAKOBBIE BhIpakeHUs. [loaTomy
MIEPBBIM JIECTBUEM BBOJIUM HOBBIE IEPEMEHHBIE:

[Tomydena nmpocTeifias THHEHHAs CUCTEMA, KOTOPYIO MOYKEM PEIIUTh JIIOOBIM U3 paHee
PaCcCMOTPEHHBIX CIIOCOOOB. Pemmm ¢ moMoIpo MeToa moIcTaHOBKK. Bripazum a B mepBom
YpPaBHEHUU U MOJCTABUM BO BTOPOE:

5 1

b

a, =
3x—y x — 3y

Boinonuaem 3aMeHYy:

5 3
+ =-2
3x—y x—3y {a+3b=—2
15 2 3a+2b=1
3x—y x—By_
{a+3b=—2<_>{a=—3b—2<_>{ a=—-3b-—-2 (_}{ a=-3b-2
3a+2b=1 3a+2b=1 3(—3b-2)+2b=1 —9b—-6+2b=1

N R S G S At

Tenepb HCO6XOHI/IMO BCPHYTBHCS K UCXOJHBIM IICPCMCHHBIM
5

3x—y H{Bx—y=5¢0

1 " x—3y=—-1+0

—3}'_
3x—y=5 3x—y=5 {3(3y—1]—y=5 {9y—3—y=5 { 8y =8
{x—3y=—1e{x=3y—1e x=3y—1 < x=3y—1 x=3y—1<_;

H{ y=1 e{yzl
x=3—1 x=2

Otser: (2;1)

BaHaHl/Ie 2. Pemmnth CUCTCMY MCTOAOM BBCACHUA HOBBIX IICPCMCHHBIX !
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{cnsx +cos2y =—-0,5
3cos2y —cosx =25

Beoaoum u M3y4aemM HOBbIE NEPEeMEHHbIE:

cosx =a € [—1;1];cos2y = b € [—1;1];

MNpown3zeoomm 3ameHy:

{cnsx +cos2v =—-05 o {a +b=—-05
3cos2y —cosx = 2,5 3b—a=25

nOJ'I’_',"-lEHH}‘I-O CHMCTEMY MOMXMHO pelWaTe paznnM4HbIMK cnocobamu, Mbil npUMeHMM METOL
anreﬁ-pamqecuoro CNOXMEHWA:

{a+b = —0,5

1

nOﬂ,CTaBMM HaI:'I,[I,E!HHOE 3Ha4YeHWe B NepBoe ypaBHEHWE M Hal;:lﬂ,EM d:

atb=-05=2a4+05=-05=a=-1
HalpeHHble 3HaveHusa yaoeneTeopaoT Of13. Mepexoanm K MCXOA4HbBIM MepeMeHHbIM:

{cosx=—1 { x=mw+2rn,nE€Z ¥x=mw+2mn,nEZ

1 e 1 “ T )
3052y=£ 2y=iar‘ccos£+ 2ek ke Z 2}’:i§+ 2nk,k € Z

x=nm+2mn,neEZ
3 w
}?=ig+ﬂ.'k,kEZ

OTeeT: (7 + 27n; ;—'+ k), (m + 2mn; —;—'+ k), knez

O6paTvm BHMMAaHKMeE, YTO 34eChb N U K HUKaK He CBA3aHbI MeXay COB0M M NPU HAXOXAEHWUM 3HAYEHWMI X 1
Y HY)XHO CTaBUTb Pa3Hble UeNoYUCIEHHbIE NepeMeHHbIE.
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{lgx—lgy=1
lglx+1gtyv=75

OyeBngHa 3ameHa:

{lgx =a

ley=5b

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

{lgx—lgy=1 [a—b=1
lg?x+1giyv=75 a’+b* =5

Pewmm NONY4YEeHHYH CUCTeEMY METOAOM NMNOACTAHOBKW, Bbipa3vm B NEPBOM YpPaBHEHMWM a U NOACTABUM
BO BTOPOE YpaBHEHMWE:

[a—b=1 (_)[a=b+1 H{ a=b+1 (_){ a=b+1 o

a’+pt =5 a?4+bi=5 l(b+1)*+b2=5 br+2b+1+bt =5

H[zbziz:jion[bzizizion [a=b+1 [a=2
b=1 b=1

BepHemcn K MCXOOHbIM NEepeMEHHbIMI

1 [lgx=—1 {yx=0,1
_zﬁllgy=—2(_)[ =0,01
2 {x
1 ¥

lgx=2 =100
lgy=1 =10

b
s =

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

(3z —14)%2 —4(3z — 14)+3 = C

(2z —21)2 — 5(2z —21)+4 = 0.
Ob6ozravaem 2x — 21 = y. Moayyaemca npocmoe keadpamHoe ypasHeHUe:

yﬂ —5y+4 = 0 no Teopeme BueTa;

y1=4, 1p=1

Bozepaujoemca kK 0003HaYeHHOMY:

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

Omeem: x = 12.5; = = 11.
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MeToaom BEBEASHWMA HOBOIA I'IEFJE‘*AEHHDI?I PeLaoTCA Eilr‘ll{Ba,ﬂ,paTHble VPaBHEHWA!

c R B BukBagpaTHbIX
YPaBHEHWAX Bceraa
MCNONkL3YeTCA HOBasA

2 = y; nepemMeHHas.

0 )
art L+ br? 4+ ¢c= 0. 20ea.b.c

g NonyyaeTcA kBagpaTHoe
ay“ +by+c=0. ypaBHeHWe.

0y a
zt — 1322 + 12 = 0;
z? — 1322 12 —0;
72 — Y, TOraa yj — 13y +12 = 0
y1 =12, yo = 1.

OTger : {:—2\.-"._3.: —1: 2v/3: 1}.

KﬂKny 3AMeHY MOMHO UCN0Ab3080IME 8 3MOM yPGSHE‘HUU?

,,J‘ + }—) = 2. Crapaemca BbIrogHo 0b03HaunTL.
r<+10 r<+11
'1: !:5 T '3 M -
- = 2: x*“+10 = v;
2410  z2410 +1 Y;
4, 5 _ o
y y+1 -

IIpakTuyeckas padora Ne53 «PenieHne HepaBeHCTB C OJTHOM MEPEMEHHOMN»

flx) = g(x) ).

*0 HasbIBaeTCA YACTHBIM pElIeHnEM, ECITA fleo) > a(x, ].

MHOXECTBO BCEX YAaCTHBIX PEIICHUH eCTh 0011ee pemeHne (MM MpoCcTo peIiecHue)
HEPaBEHCTBA. PelIMTh HEPaBEHCTBO — 3HAYUT HANTH ero 00IIee perieHue.

PaccMoTpuM OTIMYMS HEPABEHCTB OT YPaBHEHUM:

1.  HMmeer GecCkOHEYHOE MHOXECTBO PEIICHUH (KaK MPABHIIO).

2. HeBo3moskHa nmpoBepKa MOJCTAaHOBKOW B HCXOJIHOE HEPABEHCTBO.

[ToaToMy HEpaBeHCTBA MOXHO PEIIaTh TOJbKO PaBHOCHIBHBIMU MPE0OpPa30BaHHUIMHU:

flx)=glx)...=(2) ...xEX

Pemenue HCPAaBCHCTBA 3aKJIHOYACTCA B 3daMCHC HCXOJHOI'O HCPABCHCTBA Ooiee IMMPOCTBIM, HO

Paccmotpum perieHue B 001eM BUIE:

PaBHOCHJIBHBIM HEPABEHCTBOM.
Onpeoenenue 1.
fx) = g(x) (Du p(x) > k(x) (2) Ha3pIBAIOTCS PABHOCHIIBHBIMU, €CITH UX

PEIIEHHUS COBIIANAIOT. flx) = glx) & plx) > k(x).

[Ipumep 1

HepasencrBa
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Ipumep 1.
[ 2x—13>0 Sxs-

, log(4x —1) > 0=4x—1>1 o x> 2 x>~

MHoecTBa peneHrii COBNagatoT. 3JHAUUT:
2x— 1> 0 = log(4x— 1) =0

Onpepnenedue 2. PaBHOCHJILHOCTh HEPABEHCTB

Omnpenenenue 2. Ecnu penieHrne HepaBeHCTBA f(x) = 9(x) (1) comepkuTCst B pelIeHHHN

HEpaBEHCTBA p(x) > k(x) (2), To HEpaBeHCTBO (2) ecTh cleAcTBUE HepaBeHCTBa (1).
F(x) > g(x) = p(x) > k(x)
PaccmoTpuM HEKOTOpBIE U3 PaBHOCHIIBLHBIX MTPE0oOpa30BaHMMA:
| @) > g(x) & fx) — g(x) > 0

5 F() > g(x) & £ (x) > g™ (x)

3. @0 > a8® S f(x) > g(x)

4 @ (2) 5 g9 (%) ey f(x) < g(x)

s F) > 9() S F () #h(x) > g(x) * h(x)

Rixi<0
6 F(0) > g(x) == F(x) * h(x) < g(x) * h(x)
PaccmoTpum mpumepsl, B KOTOPBIX MOYKHO JOITYCTUThH TUITOBBIE OLTHOKHU:

[pumep 2
1<
1. %

«Pewenuey:
x#+0

—#x=1=%x
x

x=1

1 x=-10= —11
(

x
«Omeemy: — YaCTHBIE pPeLIeHHUs)

.
[Ipo6nema B ymHOXkeHUH HAa = OH MOT OBITh ¥ OTPULIATEIbHBIM, U MOJIOKUTEIbHBIM. Hamo
MEHSATbH 3HAK.

X
HpaBI/I.HOI B HCPABCHCTBAX HECJIb3s YMHOKATh Ha , CCJIM €0 3HAK HC U3BCCTCH.

1
=1
2.%
Pewenue:
1
—*xx =1=%x
x
x=1

Omesem: * — 1(6€pHO)
[IpaBunbHOE pelIeHuE:
3.

Eilﬁ{lixﬁle
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g e

o 3 i

Puc. 1. MnmocTtpanus k npumepy 1
1
. =1 {1 =x

= x<0
x =0

2. = 0

S b

Puc. 2. UnmocTtpanus k npumepy 2

Omeem.x{ﬂmnxz 1

IIpakTuyeckas padora Ne54 «Cucremsl ypaBHEHUA. MeTOT TOJCTaHOBKM
PaccMoTpuM cucTeMbl IByX YpaBHEHHI ¢ IByMsI HEU3BECTHBIMHU (1) M Tpex ypaBHEHUI ¢
TpeMsi HEU3BECTHBIMHU (2).
{p (cy)=0
atxy) =0 M
371ech p U q — HEKOTOPbIE BBIPAXKEHHUSI, 3aBUCSIIIKE OT Mapbl IEPEMEHHBIX X U Y.
plx,y,z) =0
q(x,y,z) = 0 (2)
r(x,v,z) =0
371ech p, q U T — HEKOTOPBIE BBIPAXKEHUS, 3aBUCSIINE OT TPOUKHU MEPEMEHHBIX X, Y U Z.

.
YacTHBIM penieHreM cucTembl 1 HazpiBaeTcs mapa uucen (-2 F“‘) Takas, IpU NOACTAHOBKE
KOTOpPOM B YPaBHEHUSI CUCTEMBI MIOJIyYUM BEPHBIE PABEHCTBA.

YacTHBIM perieHueM CUCTEMBI 2 Ha3bIBAECTCS TPOIMKA YnCes (xf’: Yoi Zﬂ') Takas, Ipu
MOJICTAHOBKE KOTOPOM B ypaBHEHUSI CUCTEMBI MOJyYUM BEPHbBIC PABEHCTBA.

Pemmmth cucremy ypaBHEHUI 03HAYAET HAUTH MHOXKECTBO BCEX €€ PEIICHHUIA.

UToOB! HAITH MHOKECTBO BCEX PEIICHUN CUCTEMBI, JIyUIIIe BCETO MOTh30BATHCS
SKBUBAJICHTHBIMH WJIM PaBHOCHJIbHBIMH NIPEOOPa30BaHUSIMU, TO €CTh TAKUMU, KOTOPbIE HE
HCKa)Xal0T MHOXKECTBO pelleHHi. B pe3ynbraTe Takux mpeodpa3zoBaHuil MbI I1OJIy4aeM
PaBHOCHJIBHBIE CUCTEMBI, TO €CTh UMEIOIME OJTHO U TO K€ MHOXKECTBO PEIICHUHN

Takum 0Opa3om, IPOIIECC PEIICHHS] CUCTEMBI CBOIUTCS K TIOCTENIEHHOMY MEPEXOAY OT
3aJIaHHOM CJIO’KHOM CHUCTEMBI K Bce 00JIee MPOCTOM U TakK JI0 T€X MOp, TTOKa HE TTOJIYYHM OTBET.

MeTo/bI pelieHust CUCTEM C TTIOMOIIbIO YIKBUBAJICHTHBIX MPE0OPa30BaAHMIA:

-METOJI TOICTAHOBKU;

-METOJ1 aNre0pandecKoro CI0KEeHHUS;

-METOJI BBE/ICHUS HOBBIX [TIEPEMEHHBIX;

2. CyTb MeTO/1a NOICTAHOBKHU

[ToBTOpUM MeTOA MoACcTaHOBKU. HarmoMHMM CyTh JaHHOTO MeToAa. MBI paccMaTpruBaem
3a/IaHHYI0 CUCTEMY BHJIa 1 U 3aMeuaeM, 4To B OJHOM U3 YPAaBHEHHI, IYCTh BO BTOPOM, JIETKO
BBIPA3UTh OJHY IIEPEMEHHYIO YEPE3 APYTYIO, IIYCTh Y Uepe3 X:

{p[x,y] =0 _, {p(x,}il =0

q(x,¥) =0 y =y(x)
[TonyuyeHHoe BhIpaXk€HHE MOACTABIISIEM B IEPBOE YPABHEHUE CUCTEMBI:
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{p(x,y) =0 {p(xr}FEXD =0
y = y(x) y = y(x)

Taxum 00pa3oM MBI TOTy4aeM OHO ypaBHEHHUE (B JaHHOM CIIydae MepBOE) TOIBKO
OTHOCHUTEIILHO X. PEIIaeM 3TO ypaBHEHHE, HAXOAUM BCE 3HAUCHUS X, TIOJICTABIIIEM UX B
BBIpa)I(eHI/Ie PINI A HaxoaIum COOTBGTCTBYIOH_II/IG 3HAYCHUA y.

3. PemreHre mpuMepoB

ITpumep 1 — pemmTh cucTeMy METOI0M MOJACTAHOBKH:

x+y=1

{xy ==2

B nanHoM ciyuae yio0HO U3 TIEPBOTO YpaBHEHHUSI BBIPAZHTH Y:

{x+}?= 1(_}{}:'= 1—x

Xy =-2 Xy=-—-2
IToacraBuM IOIy4EHHOE BBIpAXKEHUE BO BTOPOE YPABHECHHUE:

{:,r =1—x
=1 — = — — —_ — —_ —
{y XH{leHLF ,,1 x{_}{xﬂylx{_} i
xy = —2 x(l—x)=-2 _xl=_32 2 _x—2=0 {:f—l—x
x=-1
Haxoaum cooTBeTCTBYIONIME 3HAYECHUS Y:
{y=1—x {}F=1—2 { =—1
x=2 o x=2 o |tE= 2
F=1—x F=1—P4] {f=2
x=-1 x=-1 =1 Omer: (2:-1), (-12)
[Ipumep 2 — pemuTh CUCTEMY METOJIOM MOICTAHOBKHU:
{x —y=2
2%3Y = 24

B nanHoM citydae yj00HO U3 IEpBOTO YpaBHEHHSI BBIPA3UTh X:
{x—],r= 2 (_}{x=].r—|-2
2*3¥ = 24 273 = 24
[ToacraBuM MoOTy4eHHOE BBIPAXKEHUE BO BTOPOE YPaBHEHUE:
= = = = 2 =
{x :H—E(_}{x y+2 (_}{x y+2 (_}{ X=y+ 9{2{ y+2

2%3¥ = 24 (gv*2izv = 24 4£2Y3" =24 (4=(2=3)" =24 4= 6" = 24
{_}{x ,F+2<—’{ y
6 =6 y=1

Haxoaum cooTBeTcTBYIOIIEE 3HAUCHUE X:
r=y+2 F=1+2 E=3
= _ =

y=1 y=1 Otser: (3;1)
B cnenyromeii cucreme BaxxHo oOparuts BHUMaHue Ha O/13.
[Ipumep 3 — pemInTh CUCTEMY METOJOM MOJICTAHOBKHU:
{lr.:-g}.Jrg (x+3)=1

x*—3y=1

VYxkaxem O/13 1151 nepBoro ypaBHeHUsI:
x+3>=0 = =3
[}; +T2>0 E = =2
121 +—1
[Tpu cobmonennu O/13 nepBoe ypaBHEHHE MOXKHO TpeoOpa3oBaTh:
v+2) ' =x+30y+2=x+3

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

x*—3y=1
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B nanHOM citydae ynoOHO U3 IEPBOTO ypaBHEHUS BBIPA3UTh :
{}F+2=x+3 {y=x+1
P

x*—3y=1
[ToacraBuM MoydeHHOE BhIpaXKEHUE BO BTOPOE YpaBHEHUE:

x*—3y=1

{y=x—|—1
{x:f=x+1 { y=x+1 {x y=x+1 {x y=x+1 %=
q —3 " =3 - = b = —
f—3y =1 —3x+1)=1 2_3x_3=1 2 _3x—a4=0 {y—x-l—l
x=-—1

Haxomum cooTBETCTBYIOIINE 3HAYCHHUS V:
{y=x—|—1 {y=4—|—1 {1;:5

X=4 =4 Xx=4
{y=x+1<_}{y=—1+1<_> y=20
x=-1 x=-—1 {x =-1
Csepusmncs ¢ OJ[3, BEITUCHIBAEM OTBET. Ortgert: (5:4), (-1;0)
[Ipumep 4 — pemInTh CUCTEMY METOJOM MOJICTAHOBKHU:
Xt+y=Tm
{cnsx —cosy =1

B nanHOM ciyuae yioOHO U3 IEPBOTO YpaBHEHUSI BBIPAZHTH Y:
{ X+y=m { V=T—X
—
cosx —cosy =1 cosx—cosy =1
[ToacraBuM MoaydeHHOE BBIPaXKEHUE BO BTOPOE YPaBHEHUE:
y=mT— X V=T — X V=T —x V=T—x
{cosx—cnsy= 1 {cosx— cos(m—x) =1 {cnsx—(—cosx] =1 {Ecc-sx =1

y=n—x yV=mT—x
y=mr—x {x=arccos%—|—2ﬂn {x=%+2ﬂn
1
“ cosx=iﬁ V=1 —x V=1 —x
m
{x = —arccns% + 2nn x =—3z+2mn
Haxoaum cooTBeTCTBYIONIME 3HAUECHUS Y:
[(y=n—-Z—-2mn [[y=2C 2
T
{x=%+2nn x=§+2?rn x=%+2?rn
y=m—x < n “ 4m
T y=m+3—2un y == — 27n
_ _ 3
x = 3+2?rn T
x=—§—|—2?rn _x=—%+2ﬂ'ﬂ

" 4 4
- —5 +2nm;—- - 2nn

Otser: (3 ), ( 3 )
06paTI/IM BHHMMAHHCEC, UYTO N 34€Ch Hp06€raeT BCC LICJIOYNCIICHHBIC 3HAUYCHUA
[Ipumep 5 — pemnTh CUCTEMY METOJOM MOJICTAHOBKHU:

{ log 7(v—x) =4
3L 2372 =171
PaccmoTpuM niepBoe ypaBHEHHE:

2w
+ 2an; Fai 2mn

—
y—x=v2 =4>0 =073 cofmoneno
ITony4ynnu paBHOCHUIIBHYIO CUCTEMY:
{ log z(y —x) =4 <—>{ }F—xr=ﬂ4
34+ 237 2=171 GF*+2=3"°"=171
B nanHoMm citydae yj00HO M3 IIEpBOTO YpaBHEHUS BBIPA3UTh Y:
{ yv—x=4 o { y=x+4
3F+2+3 =171 (3 +2=3" =171

45



HOI[CTaBI/IM MOJIYYCHHOC BBIPAKCHUC BO BTOPOC YPABHCHHC!
{ y=x+t4% { y=x+4 { y=x++4

X . —2 _— i = . px+a-—-2 _ = X . 2x+L _ =
3*+2+3"°=171 3F+2=3 =171 3F+2=%3 =171

{ y=x+4 { y=x+1+4 { y=x+1+4 {}r=:r;+4
o - o - -
3F4+2x9x3¥ =171 3F4+18=3" =171 19«3 =171 3*=9
{v=x +4
o 2
x =12

Haxoaum cooTBeTCTBYIOIMNE 3HAYCHUS Y:
{}r=;=::-|-4 {}F=Z+4 {}r=6
—» “
x=2 x =2

x =2
Otset: (2;6)

IpakTnyeckas padora Ne55 «Cucrembl ypaBHenunii. Meroj ajnredpanyeckoro
CJIOKEHU S»

|3x-y+2=0  |2x+6y=120 {k—4y=s

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

{32{—:{—5:0 ﬁ—y= 5 {4}(—5}':—2
4) 2x+y—7=20 5) +y=6 6) 3x+2y=-13

PelnrdTe MeToIoM CI0XeHHA CHCTEMY FPBBHEHH}-"[:

Sx—-6y="T, 3 3x -5y = 14,
) 10x + 6y = 8; ) 2x -Ty = 2.

bx + 4y = 25,

2) y
ox -3y = -3;

PemuTe cucTeMY YpABHEHHI METOAOM CIOMKEHUH:
3x-Ty =11, 2x -3y =8,

3 -

6x +Ty =16; Tx -5y =-b.
dx + —

2) x +2y =5,
4x -6y =-T;

IIpakTuyeckas padora NeS6 «Cucremsl ypaBHeHUM. MeTO1 BBEIEHHUST HOBBIX
[IEPEMEHHBIX )

3amanue 1.

Pemure cucTeMy YpaBHEEHHII MeTOZOM HOACTAHOBKH:
1) 2x -y =1, 3 2(x +2y)—-3(x —y) =5,
Tx -6y = —4; 4(x +3y)-3y = 1T,

bx By
o [2X-3U=2 4'3—?=M
4x-by =1, : £+£—10
5 g
3amanue 2.
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Pemure cucTeMy YPaBHEHHI MeETOAOM MO/ICTAHOBKH:

1) 3x+y=4, 3) 32xr —y)-dx+y)=-1,
5x — 2y = 14; 20x+4y)-5y = 5;
ot
m 5x —8y =1, 5 3 T =k
Tx-6y =8 i _ ¥ _n
¥ B

IpakTuyeckas padora NeS7. «[IpumeHeHre MaTEMAaTHYECKUX METOIOB JIJISI PEILICHUS

COACPIKATCIIbHBIX 3a1a9»

1.

Benocunenuct Ha npoTshkeHuH nepBbix 20 KM exal co ckopocTbio 20 km/4, ciaenyromue 15
KM - 10 km/4, a mocnemane 30 kM - co ckopocThio 10 kM/4. HeoO0xonumo HalTH CpeTHIO0
CKOPOCTbH JIBJKE€HUS BEJIOCUTIEANCTA.

B cy060Ty akiuu noJHSUTHCH B LIEHE HAa HEU3BECTHOE YHCIIO MPOLIEHTOB, OHAKO BO BTOPHUK
Ha TaKoe e YUCJIO IMPOLIEHTOB OT HOBOI CyMMBbI OHM TMoAeleBeny. B pe3ynbrare Takoro
CKayKa LieH, OHM cTanu Ha 4% nemenie. Heo6XonuMo y3HaTh MPOLEHT, Ha KOTOPBIA aKIUU
YBEJIMYUIIA CTOMMOCTE B CYOOOTY.

WuTepHer-npoBaiinep (KoMIaHusi, OKa3bIBaroIas yCIyTy 0 MOIKIIOUYEHHUIO K CETH
WuTepHer) npemiaraet Tpu TapuHBIX TIAHA.

Tapuuerii AOoHeHTCcKas rara [Tnara 3a Tpadux
r1aH
[Tnan «0» Her 2,5 py6.3a 1 MO

600 py06. 3a 500 M0 Tpaduka
B MECSI]

[Tnan «500» 2 py06. 3a 1 M6 cBepx 500 M6

850 py0. 3a 800 M6 Tpaduka
B MECSI]

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

[Tonp30BaTens muaHupyeT, uTo ero Tpaduk cocraBut 600 M6 1, ucxons U3 3TOro, BEIOUpPAET
HanOosnee nemeBblid TapudHbIi wiaH. CKoJIbKO pyOJIei JOIDKEH 3aIUIaTHTh MOJIb30BaTeNb 3a
Mecsll, eclii ero Tpaduk AeicTBuTensHo Oyaer pasen 600 M6?

Pemeno komHaty ( BKJIIO4as MOTOJIOK) OKJIEUTh 000siMu. O0ou nmokynatotcs ¢ 3anacoM 20%
OT okJienBaemMoit mromaan. CTouMocTh 000€B yka3aHa B Tabnwuile. [l0TooK pernieHo OKJIeUTh
OeJIbIMH 000SIMH, CTCHBI - 3€JICHBIMU.

[llnpuna nBepu komHatThl paBHa 0,8 M, BbicoTa - 2 M. [IIlupuna okHa - 1,5 M, BbicoTa - 1 M.
CxoubKo pyOJiel HaJo 3arIaTUTh 32 000U, €CITH 3CKU3 KOMHATHI ITPE/ICTABIICH Ha PUCYHKE?

45m

25m
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Lena oboee 3a 1 m2 | B pyD.) B 32BMCHMOCTH OT NOKYNKN

ao 30 m2 ot 30 go 100 cepiwe 100 m2
u2
Benwe 14 13 12
JeneHwie 12 il 10

IIpakTnyeckas padora NeS8 «lIpsMoyrosbpHbIil napanienenunen
[ToBepxHOCTB, COCTaBIEHHAS U3 IBYX paBHbIX napauienorpammoB ABCD u A;B|CD; u
yeThipex napamienorpammos ABB A, BCC,B;, CDD,C;, DAA D,
Ha3bIBacTCs mapaJJiejaenunenom (puc. 1).
B+ C1

Rs
Puc. 1 [lapannenenunen

To ecth: mmeem nBa paBubIX mapaenorpamma ABCD u A B;C D, (ocHoBaHus), oHU
JeKaT B MapauIeNIbHBIX TUIOCKOCTAX Tak, 4To 00KoBbIe pedpa AA;, BBy, DD,
CC, mapannensHbl. TakuM 00pa3oM, COCTaBIICHHAS U3 MApaJJIIOTPaMMOB TOBEPXHOCTh
Ha3bIBACTCS MapaJjiesienuienoM.

Takum 00pa3omM, TOBEPXHOCTH MapaUIeTEIHIIEIa - 5TO CyMMa BCEX MapajuieIorpaMMOB, U3
KOTOPBIX COCTABJICH MapajlieIeTUIIe].

CaoiicTBa napaJjuiesenumnena

1. Ilpomusononoscuvle epanu napanienenuneda napaiieibHbl U PacHb.

(urypsl paBHBI, TO €CTh UX MOXXHO COBMECTUTh HAIO)KCHHUEM )

Hanpuwmep:

ABCD = A;B;C;D; (paBHble nmapauieaorpaMmbl IO ONPEIEIEeHUI0),

AABB=DD,C,C (tak kaxk AA;B|B u DD;C,C — npoTHBOIIOI0KHbIE TPAaHU
napajuienenunesaa),

AADD =BB,C,C (tak kak AA;D;D u BB;C,C — npoTHBOIIOI0KHbIE TPAaHU
napajuleJIenunesa).

2. Jluaeonanu napannenenuneda nepecekaromest 8 00OHOU MouKe U OelsAmcs SMotl MmouKou
NONOJIAM.

Huaronanu napamienenunena ACy, B|D, A;C, DB nepecekatorcs B oqnou Touke O, u
KaXKIasi TUaroHaib IEIUTCS dTOW TOUKOH moronaMm (puc. 2).
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Puc. 2 Jluaronanu napasuieienureia IepeceKkaroTcs U AeNATCs TOUKON IepeceueHus
IIOTIOJIaM.

3. Umeromces mpu wemeepxu pasHuvlx U napaiesibHulx peoep napaiienenuneda:. 1 — AB,
AB;,, D,C,, DC,2-AD, A|Dy, B,Cy, BC, 3-AA,, BB, CC,, DD;.

IIpsimoii mapaJiiesenumne

Onpenenenue. [lapanienenunen Ha3bIBaeTCs NPSIMbIM, €CJIM €ro 00KOBbIE pedpa
NeprneHIuKYJIsIPHbI OCHOBAHUSAM.

[TycTh 6G0KOBOE pedbpo AA| epNEeHINKYISIPHO OCHOBaHUIO (pHC. 3). DTO O3HAYaET, YTO
npsivast AA| neprneHaukyispHa npssMeiM AD u AB, koTopble 1€KaT B INIOCKOCTH OCHOBAaHMUS. A,
3HAYUT, B OOKOBBIX TPAHSIX JIEKAT MPIMOYTOJbHUKHA. A B OCHOBAaHUSX JIE)KAT MPOU3BOJIbHBIE
napauienorpammbl. O603HaunmM, ZBAD = @, yros ¢p MoeT OBITH JTIOOBIM.

C1

m
Py

A1 D+

R LT T

A

Puc. 3 Ilpsimoit nmapamienenumnes

Wrak, npsiMoii mapasuiesenunes - 3To napaienenume]], B KoTopoM 00KoBbie pedpa
NEPIEHIUKYIIPHBl OCHOBAHUAM IapalleenUIeaa.

IIpsiMOyroJIbHBIN NapaJieenumnesn

Onpenenenue. [lapanienenunen Ha3bIBaeTcss NPSIMOYTOJbHBIM, €CIIH €TI0 OOKOBBIE
pebpa nepreHuKyIsIpHbl K OCHOBaHUI0. OCHOBAHUS SIBIISIFOTCS MPSMOYTOJIbHUKAMHU.

[Tapannenenunenq ABCDA B;C D, — npssMmoyronbHbIi (puc. 4), eciu:

1. AA;L ABCD (60okoBO€ pebpo neprneHANKYISIPHO TIOCKOCTH OCHOBAHUS, TO €CTh
napauieJenumne;] mpsiMoi).

2. £BAD =90°, T. €. B OCHOBaHMH JIEKHUT MPSIMOYTOJIbHUK.

B1 C1

At D1

A

Puc. 4 IlpsimoyronbHbIN Napajieenumne

IIpamoyzonvrulil napannenenuned obnadaem ecemu C80UCMBAMU NPOUZBOILHO20
napannenenuneda. Ho ecTb JONMOIHNUTENBHBIE CBOWCTBA, KOTOPBIE BBIBOJATCS U3 ONPEACICHUS
HPSIMOYTOJIBHOTO TIapajuiesenure/a.

Htak, npsiMoyrobHbIi napaJjiejienune] - 5T0 MapajielienuIe]], y KOTOporo OOKOBBIE
pebpa nepreHIuKyIsIpHbl OcHOBaHUI0. OCHOBaHMe MPSIMOYI0JIbHOTO NapaJljiesienumnena -

49



NPSIMOYTOJIbHUK.

CBoiicTBa NpAAMOYT0JILHOIO MapaJJiesenunena

1. B npsamoyeonvnom napannienenunede gce uleCmoy epameti NPAmMoy20abHUKU.

ABCD u AB;C D — npssMOyTOIbHUKH MO ONPEIEICHUIO.

2. bokosbie pebpa nepneHOUKyIApHbl OCHO8AHUI0. 3HAUUT, BCe OOKOBBIE T'PaHU
MPSIMOYTOJIBHOTO MapajuieNenuIea - MpSIMOYTOJIbHUKH.

3. Bce 08yepanHble yenvl npamoy20bH020 napaieienuneod npsambie.

Paccmotpum, Hanpumep, ABYTPAHHBIN YTOJI MPSMOYTOJIBHOTO Mapaijiesienumneaa ¢ peopom
AB, T. e. nByrpanssiii yron mexay miockoctsimu ABB; u ABC.

AB — pebpo, Touka A TeXHUT B OJHOH MIIOCKOCTH — B iockoctd ABB), a Touka D B npyroii
— B mockoctu A BCD;. Toraa paccMarpuBaemblii IBYTpaHHBIN yToJl MOXKHO €111e 0003HAYUTh
cienyromum oopazom: £A;ABD.

BosbMmem Touky A Ha pebpe AB. AA| — nepnenukyssip K pedpy AB B mutockoctu ABBy,
AD nepnenaukyisap k peopy AB B minockoctu ABC. 3naunt, £ZA | AD — nuneitHbIi yrou
JAHHOTO JABYrpaHHoTro yriaa. ZA;AD = 90°, 3HauuT, 1ByrpanHbsiii yroi npu peope AB paBeH
90°.

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

AHaJOTMYHO JI0Ka3bIBAETCS, YTO JIOOBIE ABYTPAHHBIE YIIIbI IPSMOYTOJIBLHOTO
napajuieienumnesa npsmbie.

Teopema

Ksaopam ouaconanu npsamoyeonvrozo napaiieienuneoa pageH cymme Keaopamos mpex e2o
uzmMepeHull.

[Tpumeuanue. [{uHbl Tpex pedep, UCXOMAIIMX U3 OJHOM BEPIINHBI IPSIMOYTOJIBHOTO
napajuielenunesa, BIsitoTCa U3MEPEHUSIMHU MTPSAMOYTOJIBHOTO Mapasuienenumnena. Mx naoraa
Ha3bIBAIOT JJIMHA, IIUPHUHA, BHICOTA.

Hano: ABCDABC,D; — nmpssmoyrosibHbIN napajuienenumnes (puc. 5).

AC] = AB*+ AD? 4+ AA7

JlokazaTsb:
Ci Dy
Bf 1 L A.,’
I|' I'\
S0 SO PR , D
L X
B A

Puc. 5 IlpsimoyronbHbIN apajuieenumne

JlokazaTenbCcTBO:

[Ipsamas CC, nepnenaukyaspHa miockoctu ABC, a 3HaunT, u npsimoit AC. 3Hauur,
tpeyroibHuK CCA — npssmoyroibHbIid. [1o Teopeme [Tudaropa:

ACI = Ac? +cc?

Paccmotpum npsimoyronbHslii TpeyroasHUK ABC. ITo Teopeme [udaropa:

Ac? = AB* + BC?

Ho BC u AD — npoTHBONOJI0KHBIE CTOPOHBI IpsIMOyrojibHUKA. 3HauuT, BC = AD. Torna:

AC* = AB® + AD?

2 _ ap2 2 2 _ ap? 2
Tak xax AC = AC* +CC  AC® = AB” + AD?

— 2 2 2
CC,=AA, 10 ACy = AB™ TAD” 1+ A4y 9TO U TPeGOBAIOCH JI0KA3aTh.

o Acf = AB? + AD? + CC}

T 1. ITockombky
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CueacrBue - /lnaroHaju NpsiMoyroJibHOro napaJjijiesenuiena paBHbl
Huazonanu npsamoyeonbHoeo napaiieienuneda pagHul.
O603naunm n3mepenus napamenenumnena ABC kak a, b, ¢ (cM. puc. 6), Torna AC, =CA,| =

B,D=DB, = Va?+ b? 4+

G‘]" D‘I
B1 A
e
Ca . . D
L b
.- a
B A
Puc. 6
Kyo

Omnpenenenne. IIpsiMoyroJibHbIN MapaJiejenumnes, y KOToporo Bce Tpu U3MepeHust
PaBHBbI, HA3bIBACTCS KyOOM.
Bce epanu kyba — 2mo pagnvle Kaopamoi.

3anaua 1 Haiitu quaronasns Kyoa
Haiitu nuaronans ky0a ¢ pedpom 1 (puc. 7).

G‘I- 04
B A1
113
o I D
e ‘f’:\ ] 1
B I A
Puc. 7
Pemrenue:

_ [anz z Z — 12 5 T _ =
AC; = AB? +AD* + AAT = V17 +1°+ 12 =3
Oreer: V3 cm.
3agaua 2
Pucynox

Jlan xy6 ABCDAB,C,D; (puc. 8). lokaxxkure, uto mmockoctu ABC; u A|B;D
NepHEeHANKYIISIPHBI.
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(B} C1

i

Ar S B
T D |/ = C
A B
Puc. 8
JlokazaTenbCcTBO:

[Ipssmbre BC; u B;C nepnenaukynsapusl kak auaroHanu ksaapara BB,C,C.

IIpsamas DC nepnenaukynspHa miockoctu BB Cy, a 3Haunt, u npsamoit BC, koTopas l1exut
B TOM IIOCKOCTH.

Nwmeem, npsmas BC; nepnenaukymnspHa aAByM nepecekatrouumcs npssmMeiv B;C u DC
MJIOCKOCTH, 3HauuT A|B;D. 3nauuT, npsimas BC; nepnenaukyisipaa miockoctu A BD.

ITnockocte ABC,; mpoxoaut uepes nepnenaukyisip BC; ko Bropoii mnockoctu A B D,
3Ha4uT, miockoctu ABC, u A;B;D nepnenaukyisipHbI 10 IpU3HAKY, YTO U TPEOOBAIOCH
JI0Ka3aTh.

IIpakTnyeckas padora NeS9 «Penienne ctepeoMeTpUUYECKUX 3a/1a4, CBSI3aHHBIX C
MEPIEeHIUKYISIPHOCTHIO MPSMBIX U MIIOCKOCTEN, UCTIONb3YsI IJITAHUMETPUYECKUE (PaKThl U
METOJIbI»

«IlepneHAUKYJISIPHOCTH NPSAMOM M IJIOCKOCTH)
Bapuanr 1
B, .
Al. [Tonp3ysick n300pakeHNEeM Ha pUCYHKE 1, Ha30BHUTE:
: D, a) Touky nepecedyenus npsmoit AD ¢ miockoctsio DD, C;
0) nmuHMO nepecedenus mwiockocteit ADD; u D;CD.

B kaxoit u3 mirockocteit ADD;, A{BB, BB,C,, BCD ne nexur
R e Touka A?
@ A2. IlepeuepTuTe pUCYHOK 2 B TETPAb
Y IIOCTPOMTE:

a) TouKy nepeceuenus npsmoir MH ¢
miockoctbio ABC;
nepeceuenus miockocreit MHB u ABC.
LEHTP OKPYXHOCTH, OITUCAHHON OKOJIO
[Tpunamnexur u Touka C MI0CKOCTH, B
A A, BuO?
Bapuant 2

Puc. 1

0) TUHUIO

B1. Touka O —
tpeyroiaparka ABC.
KOTOPOM JI€KaT TOUKHU

el
]

Al. TTonp3ysachk n300pakeHnEeM Ha
A

| D, pucyHKe 1, Ha30BUTE:
. a) Touky nepecedenust mpsmoid MC ¢ mtockocteio BiBCy;
M : 0) nmuanro nepecedenus mwiockocteit MC,C u BCB,.
- S o 3 B kaxux u3 miockocteirt ADD;, ABB,,
ABD, MD,C,, nexur npsimas MD,?
Ak < A2. IlepeuepTute pUCYHOK 2 B TETPaab
U TIOCTpOiiTe:
Puc. 1 P

a) Touky nepecedenus npsimout PK ¢
miockoctbio ABC;




6) nunuto nepeceyenus miockocreit PKC u ADC.
B1. Touka O — eHTp OKPYKHOCTH, OMIMCAHHOW OKOJI0 YeThipexyrojbHuka ABCD. Touku A,

O u C npunamnexar miockoctd & | TIpHHALIESKHUT 11 3TOH MIOCKOCTH BepiirHa D?

«IleprieHANKYJIAP U HAKJIOHHBIE. YT0J MEKAY NPAMOH U IVIOCKOCTBIO. /IByrpaHHbIH
yroJn»

Bapuant I

[Ipsimas a mapassienbHa MIOCKOCTH o, IpsiMast b Takoke nmapasuiesbHa INIOCKOCTH o. MoryT
omaub:

a) beiTh mapamnensHpIMU?

0) [lepecekarbcst?

B) BBITH CKpenuBarOIMMUCS IPSIMBIMU?

2. Touka M nexut BHE m1ockoctu napamuieaorpamma ABCD.
a) Jlokaxxure, 9To cpeaHue JIMHUH TpeyronbHukoB MAD n MBC mapasienbHbl.
0) HaiinmuTe 3T cpeqHue IMHUY, €CTM OOKOBask CTOpPOHA MapaijieiorpaMMa paBHa 5, a ero
BBICOTA paBHas 4 U JEIUT CTOPOHY, K KOTOPOH IIPOBEEHA, ITOMOJIaM.

3. IInockocth a nepecekaet ctopoHsl AB u BC tpeyronsuuka ABC B Toukax M u N
cooTBeTcTBEHHO. BN:NC=5:8. MB:AB=5:13.

a) Jloxaxure, uro AC || o.

0) Haiinure MN, eciu AC=26.

4. Yepes Bepmmny C kBaapara ABCD, npoxoaut npsimas CK, He siexkaiasi B IiI0CKOCTH
KBajpara.

a) loxaxxute, uto CK u AD ckpemuBaroruecs.

6) Uemy paBen yron mexy CK u AD. Yron CBK pasen 45 rpagycos, yroin CKB pasen 75
rpagycoB?

Bapuant 11

1. IIpsimast a mepecekaeT MIOCKOCTD 0O, IpsiMasi b Takke rmepecekaeT IOCKOCTH 0. MoryT nn
aub:

a) beiTh mapamnensHpIMU?

0) [lepecekarbcst?

B) BBITh CKpenuBarOIMMUCS IPSIMBIMU?

2. Tpeyronsauk ABC u tpanernuss KMNP umeror o6myro cpenntoro auauto EF, MNJEF,
EF||BC.

a) okaxwure, uro BC|| KP.

6) Haitnure KP u MN, ecin BC=24, KP:MN = 8:3.

3. ITnockocTs o npoxoaut uepe3 ctopony AB tpeyronsauka ABC. Ilpsimast nepecekaet
croponsl BC u AC B Toukax M u N cootBercTBeHHO. MC:BC=6:13, NC:AN=6:7.

a) lokaxwure, uro MN || a.

0) Haitnure MN, ectu AC=39.

4. Touka F nexut BHe muiockocty Tpaneunn ABCD.

a) Jloxaxxute, uro AF n BC ckpenuBaromuecs.

6) Uemy paBen yron mexy AF u BC, ecniu yron AFD pasen 70 rpagycos, yron FDA pasen
40 rpaaycoB?

IIpakTunyeckas padora Ne60 «[loaroToBka K KOHTPOJIBHON paboTEN
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1 Ilnockoctu o u [ mepeceraioTcsd mo mpsamMoir a. Ma mrouxkn M npoBeneHE!
nepneHanKyaAApsl MA 1 MB cooTBeTCTBEHHO K ILTOCKocTAM o u [. [Ipa-
Maf a nepecexaer miaockocTe AMB B rouke C. [oxammure, yto MC 1 a.

2 TIlrockoe™w o ¥ B B3AaMMHO NEPNEHAWKYIADHBI W TEPECEKAITCA TI0
npamoi a. M3 rouxw M nposegesm nepneHAHKyaapel MA u MB
K 3THM NaockKocTAM. IIpamMasa a mepecekaeT miaockocTe AMB B ToOu-
Ke C. a) JlokamxmuTe, uTO 4YeThipexyroasHHK ACBM saBAsfeTcA NpPAMO-
yroabaukoM. 6) Hafinure pacerosauue or Touku M o npamMo#i a, ecau
AM = m, BM = n.

3 IlnockocTu o m B mepecekamTcda N0 NPAMON @ M NEePHeHAUKYJIADPHBI
K IJOocKocTH Y. JJoKaMuTe, YTO NpAMad ¢ NeplHeHIMKYJADHA K IJIO0C-
KOCTH 7.

4 O6masa cropoHa AB tpeyronsenkoB ABC u ABD pasra 10 cm. IL1ocko-
CTH 3THX TPEYTOJbHHUKOB B3aHMHO nepneHAMKynapHul. Haitaute CD,
€CIH TPeVrOJbLHHKH: a) PAaBHOCTOPOHHHEe; §) mpAMOYrojdbHBIE PABHO-
OeapeHHBIe ¢ TANOTEeHY30H AB.

3 IIpamas a He NeprneHAUKYJIApHA K IUIOCKOCTH . Jloka)kuTte, 4TO CV-
IEecTBYeT ILJIOCKOCTh, NPOXONflllas 4epes NpPAMY0 d ¥ IeprHeHguKy-
NAPHAA K MJIOCKOCTH (L.

Pemienne

Yepes npoH3BONBHYID TOYKY M npamMol a mpoBeieM NPAMVIO p, mnep-
NEeHAHKYIAPEYI0 K IJIOCKOCTH (f, ¥ PACCMOTDHM ILTOCKOCTE [3, IIpoxo-
AAmMYy©0 yepe3d mpsMele a U p. [lmockocTe  ABIAeTCA MCKOMOWH, Tak
KaK OHa MPOXOJHT Yepe3 MPAMYIO @ H M0 NPU3HAKY NMepOneHIHuKYIAp-
HOCTH ABYX ILIOCKOCTEH HNepneHgHKVJIAPHA K IJIOCKOCTH .

IIpakTnueckas padora Ne61 «Ilnomans noBepXHOCTH NPU3MBI, TUPAMUBD»

3amanue 1

Haiigure miomaap MOBEpXHOCTH MHOTOTPaHHHUKA, H300paKEHHOTO Ha PUCYHKE (BCE
JBYTPaHHbBIE YTJIbI IPSIMBIE).

3ananue 2

UYepes cpeIHIO0 JTMHUIO OCHOBAHUS TPEYTOJILHON MPU3MBI, IPOBEACHA MIOCKOCTh,
napajuieiabHas 0okoBomy pedpy. Haiiaure miomaas O0KOBOM MTOBEPXHOCTH IIPU3MBI, €CIIH
TJI01AIh OOKOBOM MOBEPXHOCTH OTCEYCHHOM TPEYTOIbHOM MPU3MBI paBHA 37.

3ananue 3

Haiinure 06beM MHOTOTpaHHUKA, H300paKEHHOTO Ha PUCYHKE (BCE IBYTPAHHBIC YTJIbI
IPSAMEIE).

———— |

T

3amanue 4
Haiinute 06beM MHOTOTrpaHHUKA, H300paKEHHOTO HA PUCYHKE (BCE ABYTPaHHBIE YTIIbI
MPSIMBIE).
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1
1
1
4 l--- - - - -

IpakTuyeckasi padora Ne62 «ILomanp MOBEpXHOCTH IHJIMH]IPAY

Puc. 1. Humanpuyeckas 6ouka

MBI ¢ BaMu 3HaeM, 4TO TaKoe LUIMHIP, TONPoOyeM HANTH IUIOIIA/h €0 TOBEPXHOCTH.
3ayeM HY’KHO pelIaTh Takyo 3agady? Hanpumep, Hy’HO MOHATh, CKOJIBKO MaTepuana Houaer
Ha U3rOTOBJICHUE NUIMHApUYecKkoi 6ouku (Cwm. Puc. 1).

Puc. 2. [luzanckas Oamrss
Wnu ckonbKo KUpIrueit MOHAT00UTCs, YTOOBI CII0XKUTH KUPITMYHYIO OAlTHIO (BpoIe
[Tuzanckoii, Tosbko poBHY0)? (CM. Puc. 2.)
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| Puc. 3. bouka, 0OMOTaHHas TKAHBIO | Puc. 4. PazpezanHast TKaHb

KoneuHo, n3MepuTh miioIa b 00KOBOH MOBEPXHOCTH MIJIMHAPA IPOCTO TaK HE TOTYIHUTCS.
Ho npencraBum cebe Bce Ty xe 60uky, oOMoTanHyr0 TkaHbio. (Cm. Puc. 3.) Kak Halitu momasab
Kycka Tkanu? Hy KoHe4YHO, pa3pe3aB TKaHb U pa3ioxkuB ee Ha ctoie! [lomyunrcs
MPSIMOYTOJIBHUK, €0 II0mab jJerko HaiineM. (Cum. Puc. 4.)

,r'5'42:'32

Puc. 5
Cnenaem Tak e ¢ uIHHAPOM. «Pa3pexem» ero 60KOBYIO MOBEPXHOCTH BIOJb JTFOOOM

oOpa3yrolieid, HarmpuMep A1y (Cm. Puc. 5.)

A - A

2 2

A

A !
1 1
B'I
Puc. 6. Pa3BepTka O0KOBOI1 MOBEPXHOCTH

Tenepb «pazmMoTaem» OOKOBYIO MOBEPXHOCTh Ha INIOCKOCTh. [lomydyaem

MIPSIMOYTOJIBHUK A8, 8 , Tae Ay A OJIHA U Ta K€ TOYKa Ha HWJIMHJpE (aHATIOTUYHO Azy 42
). (Cm. Puc. 6.)

Taxo¥i IpAMOYTOJIbHUK Ha3bIBAETCS pa3BEPTKON OOKOBOI MOBEPXHOCTH LIWIMHIPA.

2 '
A A

2

h

A
' 27R B, !
Puc. 7. Pa3BepTka O0KOBOI1 MOBEPXHOCTH
Yro MBI 3HaeM MIpo TOT NpsAMOyroibHUK? Ero ctopona A1 4z paBHa BbICOTE LMIIMHJPA (BEIb
oOpasyrorias paBHa BeicoTe). [Ipyras cropoHa ArAy paBHa JJIMHE OKPYKHOCTH OCHOBAHMSI, TO
ects 2™ (Cwm. Puc. 7.)
3HaYMT, IUIOIIAAb IPSIMOYTOJIbHUKA PaBHA

OCHOBaHUA HWJIMHIpPA, h — BBICOTA.

20RA prog Son =27RR R L
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Inomaab NOJIHON MOBEPXHOCTH HWINHAPA
Hapsiny ¢ momaasio 60KOBOM MOBEPXHOCTH MOKHO HAWTH U TIIOMIA TH TTOJTHON
MOBEPXHOCTH. J[JIs1 3TOTO K TUIONIa M OOKOBOM MOBEPXHOCTH HAJI0 MTPUOABUTH TUIOIAIN

R IERE

ocHoBaHUH. Ho Kaki0e OCHOBaHHME — 3TO KPYT pajdyca , Ubs IUIONIAIb 110 (GopMyJsie paBHa
OxoHYaTEeILHO, UMEEM:

— z
Sea = Sen t 2R = ZRR(R + h}, rae R_ paauyc OCHOBAaHHUS IMJIMHIpPA, R _ ricora.

IIpumepsl 3a1a4 HA NPUMeHeHUE BhIBeIEHHBIX (OpMY.JI

Puc. 8. MnmocTtpanus k npumepy 1

IIpumep 1. IInomanas OOKOBOI MOBEPXHOCTH LMJIMHAPA paBHA 5. Haittu ILIOIIAb OCEBOIO

ceuenus nuauHapa. (Cm. Puc. 8.)
=
Fﬁ-mzzﬂRh’asuc: 2Rh SEE:'S-E.m:TE:;

Pemenne. Kak MbI 3HaeMm, . 3HAYHUT

A B,

Puc. 9. Unmroctpauust k npumepy 2
k)

Ortser: =.
IIpumep 2. Bricota nununapa Ha 12 cM Goblie ero paauyca, a Iiomab MOJIHOH

2 .
OBEPXHOCTH paBHa <997 C° Hajiry paanyc ocHOBaHMsA 1 BbicoTy. (CM. Puc. 9.)

Pemenue. ITo Gpopmyne umeem: 2nR(R +h) = 288m; R(R+h) =144,

Tlo yenosuto, * = B +12 yyeen:

R(2ZR+4+12) =144; R4+ 6R-72=0:
[RR =6

=12
Tak Kak paanyc MoJI0KUTEIEH, TO
R=6c; h =18cm

R=6c;h=18cm

Ortser:
IIpakTnueckas padora Ne63 «Ilnomans 00K0BOM M MOJTHONM MOBEPXHOCTH KOHYCA»

1. Pagnyc ocHOBaHMsI KOHYca paBeH 3, BbicoTa paBHa 4. Haiiaure miomanp
IIOJTHOM MIOBEPXHOCTH KOHYCA, €0 00BEM.
2.0ceBoe ceueHre KOHyca paBHOCTOPOHHUHM TPEYTOJILHUK €O CTOpOHOU 10cMm.
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HaiiTu miomaas 60KOBOI U MOJTHOM MOBEPXHOCTH KOHYca. O0beM KoHyca.

3.JInaroHasib 0OCEBOr0O CEYEHHUs UIUHpa paBHA 48. YTOI MEXKIy 3TOU

IraroHanbio u obpasyromieii pased 300. Haiinure paguyc HuianHapa, €ro BEICOTY,

101 OOKOBOM M MOJTHOU MOBEPXHOCTEH U 00BbEM.

4.Ilycte V, r 1 h cooTBEeTCTBEHHO 00BEM, PANYC M BbICOTa LMiMHApa. Haiiaure:

a) V, ecnu =272 cM, h=3 cm; 6) 1, eciu V=120 cm3, h=3,6 cm; B) h, ecniu r=h,

V=8n cm3

IIpakTuyeckas padora Ne64 « BorunciieHne njaouaa1 MOBEPXHOCTH TeJl BpallleHUs.)

Bapuanr 1

1. OOpa3yromas KOHyca paBHa 8 CM M HAaKJIOHEHA K TUIOCKOCTH OCHOBaHUs oA yriioM 30°.
Haiinure nonHyro nNoBepXHOCTh KOHYCA.

2. bokoBas MOBEpPXHOCTh KOHYCa paBHa S, a paanyc ocHoBaHud — R. Halinure ninunay Xopabl
OCHOBaHUs1, KOTOpPast BUJHA U3 BEPIIMHBI KOHYCA TOJI YTIIOM 0.

3. Pagnycel ocHOBaHMIA yC€YeHHOTO KOHYca paBHbI 3 1 6 cM. Haiiaute 60KOBYIO
IIOBEPXHOCTh KOHYCA, €CJIM €r0 BbICOTAa paBHA 4 CM.

Bapuant 2

1. BeicoTa KoHyca paBHa 3 CM U COCTaBIIsieT ¢ oOpasytouiei yron 60°. Haiiaure noianyro
MOBEPXHOCTh KOHYCA.

2. bokoBast MOBEpXHOCTh KOHYca paBHa S, a oOpa3zyromas — |. Haiiaure ninuny xopast
OCHOBaHUs, KOTOpasi BUIHA U3 [IEHTPAa OCHOBAHUS OJI YIJIOM (L.

3. Papnyc 6071b11€T0 OCHOBAHUS YCEUEHHOT'O KOHYCa PaBeH 7 CM, a €ro BBICOTA U
oOpasytomas paBHbI 3 B 5 ¢cM cooTBeTCTBeHHO. Haiinnte 60KOBYIO TOBEPXHOCTh KOHYCA.

IpakTuyeckas padora Ne65 «O0beM Npu3Mbl, HUJIMHAPA, TUPAMHU/IbI, KOHYCA U
mapa»

JIerko nim CI0KHO BBIYHUCIATE 00BheMbI? [Toka MBI yMeeM HaXOIUTh JIUIIb 00HEMBI
napauieNIenuIeIoB, MIIMHIAPOB U MPU3M, TOITOMY 3a]]a4a BEIYUCICHUS 00HEMOB KaXKETCS
JIOBOJIBHO JIETKOM. JIeficTBUTENBHO, 1 (POPMYIIBI JOKA3BIBATIUCH 0€3 TPY/la, ¥ BEIYUCICHUS ObUIH
HE CIUIITKOM rpoMo3akuMu. CoOcTBEHHO, (hopMyIna JUIst HAXOXKIACHHUSI 00beMa PSIMOYTOJIEHOTO
napasuiesienueia U3BeCTHa ellle ¢ HaualbHOW HIKOJIBI.

Wnes O6bu1a OTHOCUTENBHO MTpOocTa. MBI BBeNIM 00beM Ky0a, uepe3 Hero Halum o0beM
IPsIMOYTOJIBHOTO Tapajuiesienurne1a, o CyTu, «pa30uBy» ero Ha KyOUKH, OTCIoa MPHUIILTU K
npu3Mam, a OT HUX — K IwrHapaM. Ho B cimyyae mupaMusl M KOHYCa «pa30uThy UX Ha KYOUKHU
HE MOJTyYUTCH.

Xots qpeBHUE rpeku mpodboBan. B V Beke 10 H. 3. rpeyeckuM MaTeMaTHKOM J[eMOKPUTOM
OBLTO BBICKA3aHO MPE/IIOI0KECHUE, YTO 00hEM TUPAMHJIBI PABEH TPETH 00beMa MPU3MBI C TEM
7K€ OCHOBAHUEM U TOU K€ BBICOTOM. /[0Ka3aTh 3TO HE CMOT HU OH, HU MOJYYUBILIUN IT03HEE TOT
e pesynbrat EBkina. Bripoyem, manHas Gpopmyiia moAaTBepkKaaiach MPaKTHKOW —
NEHCTBUTENEHO, MBI MOXKXEM M3MEPUTh 00BeM JIF000# KOHKPETHOM MUPaMUJIBI ¢ TF000H
CTETIEHBIO0 TOYHOCTH. Hampumep, eciiv B3ATh MHPaAMHJIKY U 3aIIOJTHUTH €€ YeM-HUOYAb (BOJIOM,
MECKOM), a TIOTOM BBIYHCIUTH 00BEM TOTO, YeM MBI 3aMONHUIM. Bripodem, yueHble U 1o cei
JICHb MBITAIOTCS pa30MTh MPU3MY Ha TPU PaBHBIX MUPAMHUIBI, YTO JOKA3aJ0 OBl POpPMYITy.

IIpakTuyeckasi padora Ne66-67. KomOuHaIs MHOTOTPAaHHUKOB 1 TEJ BPAIIICHHUS.

Paaunycsl ocHOBaHU# yceueHHOTro KOHyca 3 M U 6 M, BbicoTa 4 M. Haiimute oOpasyromryo.

HuameTp mapa 25 cm. Ha ero noBepXHOCTH JaHbI TOUYKA A U OKPYKHOCTb, BCE TOUKHU
KOTOpOH ynasneHsl (1o npsiMoil) oT A Ha 15 cm. Haitaute paguyc 3T0oi OKpY>KHOCTH.

Bricora nununapa 6 oM, paaryc ocHOBaHMS 5 cM. Haliiute miomaab ceueHus,
MPOBEICHHOTO MapaJuIeIbHO OCH LMJIMH]IPA HA PACCTOSIHUU 4 CM OT HeEe.

Bricora munuaapa 8 1M, paguyc ocHoBaHUS S AM. [{unuHIp nepeceyeH mIoCKoCThIO TaK,
YTO B CEUCHUHM MOJTy4YUics kBaapar. Haligure paccTosiHrE OT 3TOr0 CEYEHUs 10 OCH.

Bricora mmnunaapa 2 M. Paguyc ocHoBanusi 7 M. B 3TOT MIMHIp HAKJIOHHO BIIUCAH KBaJIpat
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TaK, 4TO BCE BEPILUMHBI €0 JIEXKAT Ha OKPYKHOCTAX OCHOBaHUM. Haliiure cTOpoHy KBaapara.

Pannyc ocHoBanms konyca 3 M, Beicota 4 M. Haiiaute o6pa3yromntyro L

Oo6pa3yromias KoHyca | HakIoHEHa K TUIOCKOCTH OCHOBaHus 1o yriaoMm 30°. Haliaute
BBICOTY.

[IpaBusbHAs n-yrojapHas Mpu3Ma BIKcaHa B map paauyca R. Pebpo ocHoBaHMS PU3MBI
paBHO a. HaiiauTe BeicOTY mpu3Mbl nipu: 1) n = 3;

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

O0beM nUpaMuAbI M yCEYECHHO MUPAMUIbI
B namm nau hopmyna gaBHO mokazana. M caenano 3To ¢ momoinbio uHTerpaioB. [loMmanMm,

b
49TO V= ‘rﬂ S(EJix, rIe S(x) 9TO TUIOMIA/b CeUEHUS (PUTYPHI TIIOCKOCTHIO,
NEPIEHAUKYIIIPHON HEKOTOPOU OCH, KOTOPYIO MBI IIPOBEIIH.
C moMomipIo 3TOTO METO/1a BhIBeIeM 00beM nupaMuibl. Haunem ¢ o0bema TpeyroabHOoi
MUPaMU/IBL.

OABC O

|4
— BepIIrHa), 0003HaYNM €€ 00beM depe3 = ; oAb €

(

ocHOBaHs “HBC 5; ee meicora 7 = h (cm. Puc. 1).

0o

Paccmorpum nupamuny

0ABC

Puc. 1. Ilupamuga

ox M

[IpoBenem ock ~ “*, cOBMaaOIIYIO C Ty4OM oa PaccMoTpuM Npou3BOIBHYIO TOUKY *~ Ha

. A,8.C
9TOM OCH BHYTPH NMUpaMuabl. Uepes 3Ty TOUKY MpoBeneM ceueHre 1 171 mepneHauKysipHOe

v = [ s(x)dx e S A,B,C

Hatiei ocu. [ToMHUM, 4TO — IUIOIIaAb CEUCHUSI 1 (cMm. Puc. 2).

S{x]

BripazuMm, yeMy paBHO

ox 48,64
Puc. 2. IlpoBenenHbie och U NEPIICHAUKYISIPHOE OCU CEUECHUE

3aMeTHuMm, 4To ﬂﬂlBlClNﬂ'HBC: W3 TOTO, YTO TUIOCKOCTH A8, G u ABC MEPTIEHINK YIS PHBI

ocHu GX, CJIeIyeT, UTO TUIOCKOCTH MapajlieNbHbl, a 3HAUUT, Ay Gy I AC, BiCy I BC u A1By | HB.
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Tora moTydaercs, 4o &.Alﬂﬁ'l”ﬂflﬂﬂ’ AB,0C,~AFOC - AA,0B,~AA0B
46 _ 026G _5BG _ 4B _
yro A€ ot BC AR (1o TpeTheMy Ipu3HaKy nonoous) (cm. Puc. 3).

, OTKyJIa CIIeJTyeT,

Puc. 3. Ilomo6HBIE TPEYTOJIBHUKN

Haiinem, yemy paBeH k03 GUIIUEHT 1TOA00Us k

A4HO n ﬁAlMD. OHu ogo0HKI ¢ TeM ke KodhPurmeHTom k, T.

PaccmoTtpum
oc,  0A 04 oM
oc oa ¥ oa _om_ K OH = h, MH = x
K. , 4 3HAYHUT, . 3 ycnoBust U TIyCTh ,
oM _ hmx _ o
OM = h—x oH = h
Toraa . [lomy4aem, 4ro .
Sp4,B 0 _ 72 5(x) _ (h=2)® S(h=x)"
_S:l._:l._:l. =k S . 5{1} — .
VuuTeiBas, yTo “L4EC , IoJydyaeMm ¥ R R

OKOHYATENLHO,

(h-x)? (x—n)?
V= sEde= [T de =5 [ S d(x—h) =5 -

(x—n)* |h _ 0— (_S-h“) _ Sk

izt | 3R® 3

1
3 V==-5-h
Wtak, Mbl JOKa3aau, 4TO0 00bEM TPEyroabHON MUpPaMU/IbI 3 .
Ocranock BeIBECTH (HOpMyITy /Uil HPOU3BOJIBHON MUPAMHJIBL. DTO JeNaeTcs IpoCTo:

pazbuBaeM MPOU3BOJIBHYIO MUPAMHIY Ha TpeyroiabHbie (cM. Puc. 4).

5

A a
Puc. 4. Pa3Ouenne npon3BoIbHON MUPAMHJIBI HA TPEYTOJIbHBIC
Torna
J— _S:I.Dﬂ-].h Szom-:.h_l _1
V'-TP‘-HHP- - Vl'I'P-an. + VZ TROEp. 3 + 3 - E “h- {Slu-cu. + SZDL'H.} - E h- Srrp.nnp.
Htak, oKOHUaTEIHHO, TEOpEMa, KOTOPYIO MBI JI0Ka3aIl: 00BEM MUPAMUIbl paBEH TPETH

1
V==5h
MPOU3BEICHHUS ILJIOIIAIA €€ OCHOBAHUS U BBICOTHI 3 .
B kauecTBe crieCTBUS MOKHO JT0Ka3aTh U GOpMYITy JUIsl BBIYMCIEHUSI 00beMa YCEUeHHOMN

Ll;c.nnp. = %h’(‘gl + W 5152 + 52) o h

nupamusl (cM. Puc. 10): € — BBICOTA yCEUCHHOU
5 5 .
NUPaMUbL, 2 1 ¥ ~2 — MIomaan €€ OCHOBAHUH.
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Puc. 10. Yceuennas nupamuaa

Joka3aTenbcTBO (0€3 HHTErpaJia)

1
=-5-h
i
Jokaxewm, uto 3 . Kak u B mepBOoM 10Ka3arenbCTBe, Mbl JOKaXKeM (popMyiry Juis
TPEYroJbHOW MUPaMU/IbL, @ KaK OHA 00001aeTcs 10 MPOU3BOJILHOM, BB YK€ 3HAETe.

I S5ABC 5 AABC
YCTh — TpEeyroJibHasi MUpaMKIa, = — BEPIIHUHA, — ocHoBanmue (cm. Puc. 5).

S

S5ABC
Puc. 5. — TpEyroJbHas TUpaMuia

JlomosmHUM 3Ty UpaMuTy 10 IPU3MBI C TEM K€ OCHOBAHHUEM U BBICOTOM (cM. Puc. 6).

s

B

Puc. 6. ITpuzma ABCSBy Gy

SABC SBCB, SCC,B
, n

DTa nmpu3Ma cocTaBlieHa U3 TpeX MUPAMH: TaHHON 1 (cm. Puc. 7).
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Puc. 7. Ilpusma u3 Tpex nupaMmuz

ABCS BCSB,
PaccMOTpPUM MCXOIHYIO HUPAMUIY ¥ TIUPAMULY . 3aMeTuM, uTo y
AASBE = AB,BS 5B
HUX (kaK TpeyronbHUKH, 00pa30BaBLINECs ITPH IIPOBEICHUM IUATOHAIN = B
TapajuIeNorpaMme ‘45313). BEICOTBI, TIPOBECHHBIE U3 TOYKH Ca KaXKIyI0 U3 STHX
TUTOCKOCTEH, COBMAAAIOT hy = hy (cm. Puc. 8).
ASB,B
Puc. 8. Bricota, npoBeneHHas K MIOCKOCTH
P ABCS EBCSE;
a3 y nupaMu u PaBHBI BLICOTBI U OCHOBAHMS, TO PABHBI U
Vv =1
o0bempr 4B "BCSEy (crienyer us paBeHcTBa 00HEMOB PABHOBEIMKHUX TEN).
15 =W
AHAJIOrMYHO eCIM PacCMOTPETh MUPAMUIbI SCCi By, SCBBl’ To “CCaBr TSCEEs
ACC,B, = AB,BC B,C
K. (kaK TPeyronbHUKH, 00pa30BaBLINECs NPH IIPOBEICHUN HATOHAJIH B

BB,C,C 5
). BBICOTBI, MPOBEICHHBIE U3 TOYKU ~ HA KAKIYIO U3 3TUX

h
1

napaicjiorpaMmme

o =h o
IUIOCKOCTEH, COBITaAalOT 2 (cM. Puc. 9). To ecth muiommaan OCHOBAaHUN U BBICOTHI PaBHBI.
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Puc. 9. BricoTa, mpoBeieHHas! K TIIOCKOCTH BB, G,C
[Tomyannm, 94TO BCE TPU MUPAMUJIBI HIMEIOT OJIFH U TOT KE
= Vsece,m, T Voers, T Vages = 3Vages =35 h

b

Vsce,s, = Voces, = Vases

v Lh
ABCE
I |
OTKYyaa . 1eopeMa JoKa3aHa.

%
00BeEM , TO ecTh "

O0bem yceyeHHOH MUpPaMU/IbI

A,B,C,A,B,C

o 5,5
Hrak, mycTh y yceueHHON TUpaMuIbl 2 ocHOBaHMS UMEIOT TUIOIAAn ~ 1* ~2;

o o
BBICOTA — . JlOCTPOUM 3Ty YCEUCHHYIO MUPaMHLy 1O OOBIYHON mupamMusl. [1ycTs ~ — BepiinHa

M, M
nupaMuibl. OIycTUM BBICOTY, OHA IIEPECEUET OCHOBAHUSA B TOUKAX U 2 COOTBETCTBEHHO.

* (em. Puc. 11).

ITycTp OM,

Puc. 11. Unnmroctpanus K yCcaoBUIO

Sy

k=

AA4B G ~A4, B, L ¥ KOOPPUITMESHT TOA00Us & (000CHOBBIBAJIOCH

3aMeTHM, YTO
paHHee).

Torna oueBHIHO, YTO 0OBEM YCECUCHHOW MUPAMUIBI PABEH PA3HOCTH 00bEMOB OOJIBIIION
NApaMUbl U MAJIOH, TO €CTh:

1 1
V=Voa,mec, —Voa,pc = 551(5‘ +h)— 552 T

o X
Ocranocs HANTH

A, M S,
AA{B,C;,~AA,B,C A My 4S
U3 Toro, uto 1 171 7172 nonmygyaem T * (B chIIy TOTO YTO 3TO
COOTBETCTBYIOIINE OTPE3KH MOAO0HBIX (DUTYp, UbH TUTOMIAIN HAM U3BECTHBHI).

oM,  htx s,
o e oM £
C npyroii CTOpoHBI, AOM,A,~AOM, 4, (61>mo BBIBEJICHO paHee), Toraa = :
2ox x=—2 V5
h+x),/5, =x/8 5 —J5;
3HaAYNUT, (h+ ) : VIS

OKoOHYATEIRHO,

V=%(51-(h+%)—sz-ﬁ—w_{s_;5_):

—hS 1
1 2
B CHITY (hOpMYJIBI PAa3HOCTH KyOOB. qTO u Tpe6OBaJIOCI> JI0Ka3aTh.
IMpumep 1
3akpenum BbIBeIeHHYIO (hopMyTy 00beMa MUPaMU/Ibl IPHMEPOM.

Yemy paBeH 00beM v [IPaBUJILHOM TPEYTrOJIbHON TUPAMUIBbI SABC, ecinu aB = ﬁ, A5 = 4?
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(Cm. Puc. 12.)

C

Puc. 12. Unmoctpanus k 3agaye
1
V==5-h
Pewenue. Kak MbI 3HaeM, 3 .
ITocKOJIBKY B OCHOBaHUH JICKHUT MPABUIIbHBIN TPEeyroibHUK (cM. Puc. 13),

_'j':ﬂﬁ:—sﬁﬁzgﬁ
TO 2 2 .

Puc. 13. [IpaBriibHBIN TPEYroJbHUK B OCHOBAHUU

o 50 AS0A S54=4
Haiiziem BBICOTY ~ ~ M3 IPAMOYTOJBHOIO TPEYTONIbHUKA . Tunorenysa ,a
04 ; s 3 10 com 04 = 5= 23
Karter - " — paJuyc ONMCAHHON OKPYKHOCTH, KOTOPBIi paBeH 2 , TO ecTh (cMm.

Puc. 14).
s »

C
ASOA

Puc. 14. CtopoHsl

S0 =+SA2 —0A? =+16— 12 =

Orcrona o Teopeme ITudaropa 2 A 3HAYUT, 00BEM

paBeH
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v=§-9u’§-z=ﬁﬁ

OTtBeT: 6“'@.

O0beM KOHYCA M YCEUEeHHOI0 KOHYCa
V=InR’h=15h p
Teopema. O6bem koHyca (cM. Puc. 15) paBen 3 3 .rme” — pammyc

h
OCHOBAaHHA KOHYCA, — €r'0 BbBICOTA.

Puc. 15. Konyc

dopmyna 1715 BRIYUCICHUsST 00beMa KOHyca B TOYHOCTH COBIAIACT C aHAJOTHYHOU
dbopMyIoit sl MUpaMUIb, TaK KaK KOHYC — 3TO, [0 CYTH, U €CTh MHUPaMHUa, TOJIHKO B
OCHOBAHUH JIGKHUT «OECKOHEYHOYTOJIBHUK» — OKPYKHOCTH (cM. Puc. 16).

Puc. 16. MHOrOyroibHUK, CTPEMSAILIAICS K OKPYKHOCTH
Ecnu moacraButh B popmyny o0bemMa mupaMuabl IO (b OCHOBAHHUS KOHYCA, TO €CTh
V =>mR%h
IUIOINAAb KPYyra, TO MBI U IPUXOAUM K opmyIie 3 .
JlokasbiBaeTcs xe Gpopmysa st KoHyca abCOTIOTHO aHAIOTMYHO MUPaMUJIE.
PaccmarpuBaercst Takas e 0Cb, OTMEUAETCsl TOUHO TaKOe XKe 1o100ue, a gajbiine Oepercs TOT
ke camblil mHTEerpai (M. Puc. 17).

y

Puc. 17. Unmoctparus yist 10Ka3aTenbCTBa (hOPMYJIBI
AHaJIOTMYHBIM BBITJIAJIAT U CJIEICTBUE MPO yCEUEHHbIN KOHYC (cM. Puc.
1 1 2 2
Voer =-h(5, +./5,5, +5,) =-wh(R; + RyR, + R3)
1 192 2 1 1ft3 2J
18). =% 3 ( ) 3 Jloka3zaTenbecTBO aOCOIOTHO
AQHAJIOTMYHO TOMY, 4TO ObLIO MPUBEIEHO I YCEUEHHOM MUPaMU/IbI.

65



Puc. 18. Yceuennas nupamuga

IpakTuyeckasi padora Ne 68. Pemenue 3a1a4 Ha mpuMeHeHHE POPMYIT BBIYUCICHUS
00BeMOB

3amanue 1.

Jlmametp ocHOBaHUS KOHYyca paBeH 12, a miuHa obpasytomieii — 10. Haiinute o0beM KoHyca.
B orBere 3anumure E

Pemenue:

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

3amanue 2.

Pe6pa mpsimoyronbpHOTO Napasuienenunena pasasl 4, 5 u 8. Haliaure o6bem
napaieNenue/a.

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

\%
\%

3amanue 3.

10 o
Pannyc ocHoBanms nmunuHApa paBeH 4, Beicota — . Haiinure o0beM muumHpa.
T
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V = nr’h
10
V=mn-4%>-—=160
T
OtBeT:160
3amaunue 4.

B ocHOBaHuM TpeyroJibHOM MUPaMUJIbI JIEKUT MPSIMOYTOJIbHBIA TPEYTOJIbHUK C KaTeTamu 4
u 3. Haiigure o0beM nupamMuibl, eciii €€ BhICOTa paBHa 9.

OtBeT:18

3amanue 5.
O06mbem konyca paBeH 12. [TapannenbHo OCHOBaHHIO KOHYCa IPOBEICHO CEeUeHUe, AesIee
BBICOTY KOHYyca nomnojaM. Haliiute 00beM 0TCEUeHHOT0 KOHYCA.

Cmoco6 1.

o o r h
JIuneiinpie pa3mepsl 600abIIOTO KOHYCa I' U h. JInHeliHbie pa3mMepbl MaJIeHLKOTO KOHYCa SHS

2
Znr? =12 lTEr—'E:VM
3 374 2
[Tpeobpazyem:
ar? = 36 Zar? =V,
24

[ToacraBum:

1

—-36 =V,

24 M
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V,=15
OtBeT:1,5 - cnoxHO

Cmoco6 2.

ITonckaska:
ITpu n3MeHeHnn Bcex JIMHEHHBIX pa3MepoB Tena B k pa3, 00beM 3TOro Tena u3MeHseTcs B
k3 pas.
12
k=2 k=8 V=?=1,5
Otser:1,5
JlaHHBII IpUEM peleHus 3a1a4 He TpeOyeT 3HaHus popmyiibl 00bemMa KOHyca.

3amanue 6.
Konnueckast BopoHka 00beMOM 16 JIMTPOB MOIHOCTBIO 3aMI0JIHEHA KHUJIKOCThIO. 113 BOpOHKH

BbIUEPIIAJIN YACTh KUAKOCTH, IIPU ITOM €€ YPOBEHb CHU3HWJICS /10 TTOJIOBUHBI BBICOTHI BOPOHKH.
CKOJIBKO JINTPOB KUAKOCTU Bbluepnanu?

16
k=2 k=8 V=§=2
Haitnem CKOJBKO JIUTPOB KUAKOCTU BbIUEPIIAIIN:
16-2=14
OrtBer: 14
3aganue 7.

1 o
B COCy B BUJC KOHYCa HAJIUTA X XUJAKOCTH 0 Z BBICOTEL. OOBEM HATUTON KUJKOCTHU PaBCH

5. CKONBKO KHJIKOCTH HY)KHO JIOJIUTh, YTOOBI HAIIOJIHUTH COCY]T TOBEPXY?

\O

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

Haiinem CKOJBKO KUIKOCTH HYKHO JIOJIUTh, YTOOBI HATIOJTHUTH COCY/] TOBEPXY:
320-5=315
OtBet:315

3amanue 8.

O06BEM npsiMoyToapHOTO TTapayuienenumneaa pased 108. Uemy Oyzner paBeH 00bEM
napajuieNienuIe1a, eCliv Kaxa0e ero pedpo yMEeHbIIUTh B TP pasza?
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k=3 k3=27 V—108—4
= — =— =
OtBeT: 4
3amanne 9.

O6bEm umuHApa paBeH 30. UeMy paBeH 00BEM KOHYCa C TAKUM K€ OCHOBAHHEM U
BBICOTOMN?

ITonckaska:
1
Ecnum munmuaap 1 KoHyC UMEIOT 00111ee OCHOBaHHUE M BBICOTY, TO V) = EV”

1
Vi = § 30 =10
OtBet:10

3ananue 10.
O0BEM KoHyCca paBeH 25. UeMy paBeH 00BbEM ITUIMHAPA ¢ TAKUM K€ OCHOBAaHUEM U
BBICOTOM?

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

IMpakTuyeckas padora Ne68 «IIpocreiimme 3a1aun B KOOpAMHATAX»

3amanue 1.
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CocraButh ypaBHeHUe chepbl paanyca R = 5 ¢ HeHTpoM B Havajie KOOpHHAT.

3amanue 2.

Hanwucats ypaBHenue chepsl ¢ neHTpom B Touke C (2; —3; 5) u paguycom, paBHBIM 6.
3amanue 3.

HaiiTu rientp 1 pammyc chepsl (x + 4)* + (y — 3)*+ z* =100.

3amanue 4

. Jlokasath, 4TO ypaBHeHHE X + Yy +z — 2X + 4y — 6z + 5 = 0 sIBIsICTCA ypaBHEHHEM
ctepsl.

3ananue 5

Harmmmure ypaBHeHUE TipsiMoi mpoxosiieit yepes nBe nanubie Touku C(2;5) u D(5;2)

IpakTnyeckas padora Ne69 «Pemenue 3a1a4 ¢ TOMOIIBIO KOOPIUHATY

3amanue 1
Ha ocn OxOx HaiiTH TOUKY, PaBHOYAJIEHHYIO OT
touek A(2;—4;5)A(2;—4;5) u B(—3;2;7)B(—3;2;7).
3ananue 2
Haittu kocunyc yrna mexay Bekropamu ABAB u ACAC.
A=(—4;4;4),B=(3;1;0),C=(—1;0;6).
3amanue 3
Komrmnanapusr 11 BekTopa a,b,ca,b,c?
a=(—3;2;1),b=(3;1;2),c=(3;—1;4)
3aganue 4

3amaHbl Ba BEKTOpa B MpocTpaHcTBe. Haiith: a) ux cymmy; 0) MX pa3HOCTh; KOCHHYC yTJia

MEXy HUMH; B) UX BeKTopHOE mpousBeaenue. a=(0;1;1),b=(—2;0;1).
3amanue 5

Haiitu panr u 6a3uc cucTeMbl BEKTOPOB, EPEHTH K HOBOMY 0a3ucCy. 3anmmucarh pa3ioKeHHs

BEKTOPOB M0 HalJIEHHBIM Oa3ucam.
3aganue 6
Komnnanaphs! 11 BekTopa?
a =(—3;2;1),b =(3;1;2),c =(3;-1;4).
IMpakTnyeckas padora Ne70 «Pemienue 3a1a4 ¢ MOMOIIBIO KOOPIUHATY
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Hauw Tpeyroasauxu ABC, A,B,C, u ase touku O u P mpocTpancTsa.

I —_— e — % —3 —_— —3 — —
WNasectHO, ur0 OA +OP=0A,, OB + OP =0B,, OC + OP =0C,. [loka-
JKMTe, 4TO CTODOHBI TpeyroabEuka A,B,C, COOTBETCTBEHHO paBHBI
¥ mapajiejbHBI CTOpOHaM TpeyroasHuxa ABC,

[Ipm KaKuX SHAYEHHAX k B paseHcTBe @ = kb, rae b # 0, BeKTOPLI @ u b:

a) KO/UIMHeapHbI; 0) cOHANpAaBJIEHBLI; B) NPOTHBOIOJIOMKHO HAaOpaBie-
HBEI; T') ABJIAKTCA NPOTHUBOINOIOMKHEIMH? ,
Yucna k u [ He pasHe!l ApyT Apyry. JloKkamuTe, 4To ecJH BeKTOpPELLI @ + kb

U a+[b He KONTHHEEapHBI, TO: a) BEKTODPHl 4 u b He KOJLIMHEADHBI;

6) BEeKTOpHI 4 + kb ua+1,b He KONNHHEADHBI OPH JIOOBIX HEPaBHBIX
uucaax k, u [,

Tourkn A,;, B, u C, — cepeanum cropor BC, AC u AB TpeyroasHUKa
ABC, Touka 0 — npom3BoJMLHAA TOYKA NpocTpancTsa. [Jokamure, uro
J— — —a e — - ——

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

OTrpeakn, coeJUHAONHE CEepPeAMHbLI NPOTHBONOJOMXHBIX CTOPOH YeThl-

pexyroasauka ABCD, nepecekarorcs B Touke M. Touxka O — npomuas-
BOJTBHAA TOUKAa NpocTpaHCTBa. [[OKa)KHTe, YTO CIPABeAJIHEO PaBeHCTBO

O_Ir =i{OT+O_§+G_(L‘-+O_ﬁ).
Juarosann napannenorpamma ABCD nepecerkarxoTrca B Touke (. Jloka-

WHUTEe, UTO 418 J060# Toukn M mpocTpaHCTBa cOpaBe B0 HePABEH-
crBo MO < 4l(ﬂm + MB + MC + MD).

Tpu touxkra M, N u P ne:xar Ha ogHOH npamoii, a Touxka O He JeXHT
. — — —=l
Ha 2ToM npaMoit. Bupasure BekTop OP uepes BexTopsl OM u ON, ecau:

a) ﬁﬁ == EM_ﬁ; ) ﬁ = —% P_.?F;- B) M_Pr= k- Mﬁ: rae k — gasHOe 4HCNO.

IIpakTnueckas padora Ne71 «lloBTOopeHne H3ydEHHOIO»

Haiitu yron mexnay BeKTopamu.

Haiinute yron ACB B Tpeyronsauke ABC.
Haiitu yriel, coctaBisieMble BEKTOPOM € KOOPIUHATHBIMU OCSIMHU.

Bapmuanr 1.

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

Bapwuanr 2.

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

Bapmuanr 3.

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

3.u B (-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).

Bapuanr 5.

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

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

1.2. A(11; -1;5); 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. u B(5:9;2).
BapwuanT 9.

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

3. u B(-3;5;8).
Bapuanrt 10.

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

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

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

3.1 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).

IpakTuyeckas padora Ne72 «[loBTopeHrE N3y4EHHOTO»

1 BapuaHT

3amganue Ne 1

Ha cropone BC
napauienorpamma ABCJ]
B3gTa Touka K Tak, 9ro

BK:KC=1:4.
Bripazute Bexktopsl AC, BK,
CK, AK, Kl uepe3 AB=pu
AJl = k. Boipazute AS, ecnu
Touka S — cepeauna K/I.

3amanue Ne 2

B paBHOOGenpeHHON
Tpareuuu OCTPhIe YIiibl PaBHbBI
450, MEHBIIIee OCHOBaHUE
paBHO 5 cM, a pacCcTOsIHUE
MEXIy OCHOBAaHUAMHU 4 CM.
Haiinnre 6onbiiee OCHOBaHUE
Y CPEIHIOIO JTMHUIO TPameluu.

2 BapuaHT

3ananue Ne 1

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

KE : HE=1 : 6. Beipazute
Bektopel CH, KE, HE, CE,
EM yepes CK=puCM =q.
Bripazute C/1, ecniu Touka /[
— cepequna ME.

3amanue Ne 2

B paBHOGepeHHOM
Tpamneuuu OCTpble YIibl
paBubI 60°, GonbIas cTOpoHa
paBHa 10 cm, a Gosnbiiee
ocHoBanue 15 cm. Haiinure
MEHbIIIee OCHOBAHUE U
CPEIHIOI TUHUIO Tparerun

3 BapuaHT

3amanue Ne 1

B napamienorpamme
ABC/J] Touka K — cepenuna
AB, Touka P - cepenuna BC.
Beipasute BexTopsr AC, B/,
AK, CP, CO, AP uepe3
BeKkTOpbl AB = a, AJ[ = B.

3amanue Ne 2

B C

A _| A Vad

X 1< I[

ABC/I — Tpanenus,
BC| AL,

CIl = 6 cm, yroa /| paBeH
30",

BC=4cwm.

Haitnure cpeanroro
JIMHUIO TPaneluu.

Chnucok 3alav 1Jisl CAMOCTOATEC/IBbHOI'O PCIICHUHA

W22

THICSTYHBIX. 1) 735274,

72

BorsicHUTh, KakuM 4nciioM (pallMOHAIBHBIM WM UPPAIlMOHATIBHBIM) SIBIISIETCS YHCIIOBOE

3Hauenue BeIpaxenus: 1) (V8 — 3)(3 + 2v2); 2) (\/2_ — 2)(2 — 3V3);

3) (vV/50 +

Haiit aGcomoTHYO morpemHocTs npuommkenus 0,55 gucma 5/8
3anummMTe YMCIio B CTAHIAPTHOM BUE. Y KQXKHUTE €ro MPSAI0K U OKPYTIIUTE MAaHTHCCY JI0
2) 32465103; 3) 6,0054;




10.

11.

12.

13.
14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Wl

3432746,

Haitngure 3HaueHME BbIpaKEHHUS: (2

Brruucnure: 0,216

0,09 -0,027°
Boruucnute: 2°-27 + 2732 +1,25.
Haiinute 3HaueHNE BhIpaXKEHUS: [X—WJ pu x = 0,0625

Vx Ay
Pewntb ypaBHeHUS: 1) (, ~ 5y 1 3)- 0. 2) (x—l x+4=0;
. 1o 1o,
Haiinute kopenp ypasaenust: 1) ()" 3=64; 2) o) 3 =49,
C Kako¥ POIIEHTHON CTaBKOW HEOOXOIMMO BJIOKUTH JICHI'M B OaHK, €CJIHM uepes3 2 roja

BKJIaMuuK xo4ueT nony4dutsh 120000 py6ueit nmpu nepBoHavyambHOM B3HOCe 100000 pyOneit?
BBIUKCIIHTE, HCIIONB3YA ONpEIeIeHHE 1 CBOMCTBa TorapudmoB: 5085 16 — 111081112

Pewute ypaBHeHHUe: log(sz —7x+6)—10g(x—2) =log x

Haiinute 3nauenue Bripaxenus 1) 3tg45° — V3ctg60° + 4sin30°
JlokasaTh TokaecTBo cos*a — sin*a = cos?a — sina

5 3z 12 3z
cosa=— —<a<2mr cosff=—-—— Tm<a<—
BBIYHCIHTD (o 4 4+ p ) » CCIH 13y 2 ’ 13 4 2

[IpeoOpa3oBaTh B MPOU3BEICHHE sin 18 ° + sin 20 °

Vs T
VIpocTuth Beipaxkenue CO 5—06 +COS(05+§)

BBIUUCIUTD 1)C0§1§+Sil’]216+l‘g426; 2) sin 13677 — cos 11677 + ctg 1277 .

Pemnth ypaBHEeHUE, pa3/ioKUB HA MHOKUTEIIH €T0 JIEBYIO YaCTh sin x — sin 3x = 0

Pemmth HepaBeHCTBO 1) COSX 2> —E ; 2) sin2x >%

2 arcsiv{— g} +arctg(—1)+ arccosg

Berancaure
(T ox) A2
Pemnth ypaBHeHnue S| ——— |=——
10 2 2
. x 1
Haiitu Bce pemieHust ypaBHEHUs Ha 3aIaHHOM OTPE3KE COS 3 = > [— 67[;67[]

T
Hatitu o6macth onpeneneHus u 00J1acTh 3HAYCHUA KaXI0U U3 PyHKITUN 1)y=200{x _Ej;

4

2) y=2+

Haiinure TOukn MakCUMyMa U MUHUMYMa (yHKIMH €€ MAKCUMYMBbI M MUHUMYMBIL |, _ _ >, ¢ _ g
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26.

27.

28.

29.

30.

31

10.
11.

12.

13.

14.

BhISCHUTB, SBISCTCS JIM, YSTHOM, HEUETHOM MJIM HE SIBISICTCSA HU YSTHOM, HU HeUeTHOH QyHKIMS: 1)

3. X .
y=x —E+s1nx,2) ) 2 s

= X + cos

CKOJIBbKO pa3IMYHBIX IBYX3HAUHBIX YHCEJ C Pa3HBIMH LIU(PPaMU MOKHO COCTaBUTbD,
ucronb3ys mudpei: 1) 1 u5;2)0u6;3)2,4u6;4)0,1u8;5)3,4,5u6;6)0,2,3,4u6?
AJIMUHHCTpaIUs Topoia peluia nepeuMeHoBarh 3 ynuibl. K BIOOpy ObUTH MpeI0KEeHbI 7
Ha3BaHUU. CKOJILKUMHU CITIOCOOAMU MOT'YT OBITh IIEPEUMEHOBAHBI ATH 3 YIIHIIBI?

CKONBKHMH CITIOCOOAMH MOKHO Pa3MECTUTh 6 pa3TUYHBIX aBTOMOOWIICH B CEMU
OJTHOMECTHBIX OOKcax?

B marazun noctynuiio 30 X0IOAUIFHUKOB, MSITh U3 KOTOPBIX UMEIOT 3aBOACKON e(eKT.
CrnyuaitHeiM 00pa30oM BBIOUPAIOT OAMH XOJOIMIBHHUK. KakoBa BEpOSTHOCTH TOTO, YTO OH
Oyner 6e3 nedekra?

. KakoBa BepoSITHOCTB TOT0, UTO B UETHIpEX CAAHHBIX KapTax OyAeT OJuH Ty3 U OJUH KOPOJb?
32.

HaiiTu: a) MmaTemMaTH4yeckoe OKuJiaHue, 0) TUCIIEPCHI0, B) CPEAHEE KBAIPAaTHIECKOE
OTKJIOHEHHE TUCKPETHOM CIy4ailHOM BEIMUYMHBI X MO U3BECTHOMY 3aKOHY €€ paclpeiesIeHus,
3aJIaHHOMY TaOJIMYHO:

2 5 2 1

Cymma 6eckoHeuHO yObIBaroIeii reoMmeTpudeckoit mporpeccun pasaa 150. Haiitu by, ecnmu q
=1/3

BoraucnuTh npousoanyio pynxmun (12 — 7x)3 - (x3 — 2x)*

C noMoI1bI0 TPOU3BOTHON HAMIUTE MPOMEKYTKH BO3pacTaHus U yObiBaHUS QyHKIUU: f(X)
=x"—8x*+3.

CocTaBbTe YPaBHEHHE KacaTeIbHO K rpaduKy GyHKIHE y = X* + X° B TOUKe ¢ aGCIHCCOl
x0=1.

Haiitu mmomaae Gurypsl, orpaHui4eHHON rpadukoM QYHKIIMH y=c0sX, ocbio OX u

IPAMBIMHA X = —gnx =x
3 _ 52 4 4\2
HaiiuTe nepBooOpasHyro f (x)— e +4ax
Pemuts ypasHenne x* — 5x3 + 8x2 —5x+1 =10
3y+1 _ 2X — 5’

Pemmnts cucremy ypaBHEeHUU { 4X_6%3Y 42 =0.

Pemmre ypasnenne:V2x —x2 + 8 + Va2 —4x =V—x—2 +1
Vx

X2-8x+7 = x2-8x+7
N300pa3ute pacCTOSHUE U YTOJI MEXKIY CKPEIIUBAIONUMHUCS IHArOHAISIMH TTapalieabHbIX

rpaHei kyoa.

Pemnts HEpaBEHCTBO

B xyoe ABCDAB;C,D, naiitu yron mexay npsmeivu A|D u D E |, trie E - cepequna pedpa
CCy
Jana npsimast u ABe Touku A 1 B, pacnonoxeHHble I0 OJHY CTOpOHY oT He€. Halinute Ha
npsaMoii Takyro Touky C, yToObl TpeyronbHuK ABC nMen HauMeHbIIHiA IepuMeTp.
Haiinute o6beM IMIMHIPA C BEICOTOM, PABHOM 5 €M, €CJIM JMaroHalb OCEBOTO CEUCHUS
IIMHAPA 00pa3yeT C MIOCKOCTbIO OCHOBAHMS yroil 45 rpaaycos.
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15. Ilmomaae ceyeHus 1mapa mioCKOCThIO, MPOBEAEHHON Yepe3 KOHEI JuaMeTpa moji yriioM 60° k
HEMY, paBHa 75Icm’. Haiiure miommas [IOBEPXHOCTH 11apa.

16. Haiiaure auamerp mapa, o0beM KOTOPOro paBeH 367 cv’.

17. CTOpoHbI TpeyronpHuUKa paBHb! 12¢M 1 9 cM, a yron Mexny Humu 30°. HaliTi mIOIIA b
TPEyroJbHUKA

18. Hammucate ypaBHeHue cdepsl ¢ ieHTpoM B Touke C (2; —3; 5) u paguycoM, paBHBIM 0.

IIpoBepka BbINOJTHEHUS] KOHTPOJIbHBIX padoT. KonTponbHas paboTa mpoBOAUTCS C
LEJIbIO Pe3y/IbTaTOB O0yUEHUS U MOCIEeIYIOIET0 aHaIl3a TUITMYHBIX OIUOOK U 3aTpyTHEHUI
00y4aromuxcs B KOHIIE U3y4eHHs TeMbl WK pasjena. CoriacHo KaJeHJapHO-TeMaTHIECKOMY
IUTaHY TUCHUTUIMHBI IPETyCMOTPEHO MPOBEACHUE CIEIYIOMINX KOHTPOIbHBIX padoT:

KonrtponsHast padora Nel no pazaeny «Anredpar»

Kontponbnas padota No2 no pazneny «OCHOBBI TPUTOHOMETPUM

Kontponsnas padora Ne3 no pazaeny «PyHKINHU, UX CBOHCTBA U TPaPUKID

Kontponbras padota Ne4 no pazneny «KoMmOuHaToprka

KonrtponbHast pabota Ne5 no pazaeny «2JI1eMEHTbI TEOPUH BEPOATHOCTEH U CTATUCTHKI

Kontponbnas padota Ne6 o teme «I[Ipon3BoHas U ee IpUMEHEHUE)»

KontponsHas padora Ne7 o teme «/HTErpan u ero mpuMeHEeHHE»

Kontponbras padota Ne§ mo paszneny «YpaBHEHUS U HEPABEHCTBA

KontponsHast padora Ne9 no pazaeny «lIpsimple U MIOCKOCTH B IPOCTPAHCTBE

Kontponbras padota Ne 10 o pazaeny «MHOTOTpaHHUKH M KPYTJIBIE TETa)

KonTpoabHas padora Nel
Bapuanm 1

.7 4
1. 3anummre yncia B BUAE OCCKOHEUHBIX TIEPHOJUICCKUX APOOeH: — , —

25 7 3(

2. 3anmcaTh B BUJIe OOBIKHOBEHHOM IPOOH OECKOHEUHYIO NECITHUHYIO Ipo0b: 1,(7);
3. -5,3(23).
1
4. Beruncnenue: (%)5
5. Boramcimure: (23/2)°
6. Bemnciure: V54 - V4
y Vi
7. llpencraBbTe B BUAE CTEIIEHEH C PALIMOHAIBHBIM II0Ka3aTelIeM — -
8. Haiinute 3HaueHUE BBIPAKCHUM Va? +v16b2? + 4b npu a = - 2000, b =- 3000
1 3
1Y (1)2, 5 a0 (1)
9. PacmonoXxure 4ucia B HOPSIKE BO3PACTAHUS 3 ; 3 ;9 3 34; 3

x—16  x%5+4

————— . —— W HaWauTe €ro 3HaueHue npu x = 2,25
x+x05+1 " x15-1 a p >

10. Ynpocrture BeipakeHuE

Bapuanm 2

.. 2 8
1. 3anumure yncna B BUAEC OECKOHEUHBIX IEPUOAMUECKUX IPOOEH: PREY

2. 3anmcarh B BUJE OOBIKHOBEHHOH APOOH OECKOHEUHYIO MEeCATUUHYIO Apo0k: 4,(8);
3. -2,6(93).

1
4. Beruucnure: 810000+
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Bsrunciure: (-3v/2)"
Berauciure: V144 - /9

7. IlpencraBbTe B BUAE CTEIICHEN C pAllMOHAIBHBIM I10KA3aTelIeM —.
X

8. Haiinute 3Ha4YeHHE BBIpAXKEHUH 9a*+Vb2+3a npu a = - 100, b =- 2000
3 2 4

9. PacnosioxuTe 4nciia B MOPSAKE BO3pACTAHUS 242 5; 23,27

x—9 x5 +3
10. YopocTtute BelpakeHHe
X

———: ——— ¢ HaWOUTE €ro 3HaYeHUE npu X = 6,25
_x0,5+1 x1,5+1 'Z[ p )

Bapuanm Ne 1
1. Beraucnuth 10g3 81

2.BbIuucianTh 10&69 13

3.BerauciuTh 10& 1%9
1g125

4 .BEIUMCIATD

g5
5.Berancnuth 10g6 12_10g6 3+10g6 9

6.Beraucnuts 2log, 6 +log, %— log, 35

7. Berauciurs 1083 2—10g3 2-log, 6-|-10g3 6
8 Boracnns 1€ 7(10g, 15-+log, 4-log, 6)

2 10g0'3 442
)

9. Beruuciauts
10 . Pemmre ypaBuenue  logs(7 —x) = 2.
11. Haiigure KOpeHb YpaBHEHHUS logs(x — 1) = logs(2x — 3).

12. Haiigute KOpeHb ypaBHEHUS 2logs’x — 7logs x + 3 = 0.
13. HaiiguTte KOpeHb ypaBHEHUS logz(7 —x) =log;(1 —x) +1
14. Haiiute KOpeHb ypaBHEHUS 2log,(3x —5) =log,(15 — x)
Bapuanm Ne2

1.BeanciuTh 10g5 125
2.Beranciaurts 1085 5

3.BeIUMCIUTD 10g3 10g4 4
1g256

4 .BEIUMCIATD

g4
9
5.Beruuciuts log, 6 +log, 4+ log, LY
6.BoranciuThb 210& 2] —10g6 81—210& 18
7.Berauciuts 2log, 8+ log, f—z— log, 25
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lg3(log, 25—log, 2+log, 8)

logg 2+ logsi

&.BbIynciIuTh

9.Beruucnute 9
10. Pemte ypaBHeHHE loge(—3+x) =1
11.Pemure ypaBHeHUE loge(x + 17) = loge(2x + 7)

12. Pemute ypaBHEHHE log,(3x +8) =log,(3—x) +1
13. Pemnre ypaBHEHUE logs®x — 3logsx+2 =10

14. Pemnre ypaBHEHUE loge (18 — x) = 4logse 2

Bapuanm Ne3

1.Berancnuts log, %

2.BbIuucianTh 10g81 9

3.BerauciauThb 10g2 10g4 256
1g32

4 BEIUUCIATE —,

g2

5.Beraucnuts log, 5+log, 25 +log, %

6.BbrauciuTh 10g2 10—10g2 5+10g2 8
7.BbrauciuTh 21% 32_1(%7 256—21% 14
lg2(log, 75-log, 15+log, 20)

&.BerynciinTh

9.Beruncinth: 419829 4+ 9
10. Pemmre ypaBuenue log,(—5 —x) = 3
11. Pemmure ypaBuenue log,;(4x —9) = logy7 x

12. Pemnre ypaBHEHHE 2 log62x + 5loggx+2 =0.

13. Pemnte ypaBHEHME log,6(2x — 1) —log,ex =0
14. Pemnte ypaBHEHUE 11'08110+1D) = 2
Bapuanm Ned

1 .Beraucnuts  log, L
25

2.Berancants loglzl 11

3.Berauciurs 10g5 10g32 2
1g27
g3

5.Beraucnuts k& 10+1(% 50—10g5 4
6.BbrancuTs 10g2 8—10g2 3+10g2 12

4 .BEIUMCIATD

7.Beraucnuts 3log, 4 +log, %— log, 15

&.BbIynciIuTh 1g4(10g4 35 +10g4 2_10g4 7)
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9.Bprumcute 2508537 1082527

10. Pemnre ypaBuenue log,(6 —x) =5

11. Haiigute kopeHb ypaBHEHUS log,(x + 3) = log,(3x — 15)
12. Pemute ypaBHCHHE logs x = —logp (14 — x)

13. Pemnre ypaBHEHHE loge(x + 17) = logg(2x + 7)
14.Pemnre ypaBHEHUE 3log,°x — 7log,x+2=0

KonTpoabHas padora Ne2
1 sapuanm
1. a) mepeBecTH rpalyCchl B paluaHbl: 155 - , 55 - ;

2r &
0) mepeBecTy paauaHbl B IPaTyChl T’E .

2. Haiigure o o , €Cin SN = T Y 0l JIEKUT BO 2 YETBEPTH.

3. Bruucnure:

a)ﬁsin 60 ° + cos 60 " sin 30 ° - tg 45 "ctg 135 ° + ctg 90 °

V4 . V4
0) cos —— V2sin =+ \/gtg—. B) sin(— w_”j+ 2sin 2 cos £
6 4 3 6 12 12

4. Peminte ypaBHEHUE: /3 sin 3x - 1 = 0 -
. Permmre ypaBHEHHE: 2 cos > x — 3cos x - 2 = 0
6. YpocTuTe BhIpakeHue:

(1—cosa)(1+cosa)

N

S a # INn,n € z;

sin’ (—a)
. cosf; N a] ~2sin(z - )

sin(a + 77)

0)cos(a—f)—2sinasinf

F) sin( 37 + ¢ )+ cos( 7 —a)—sin( —a )+ cos( —a).

7. PelinTe ypaBHEHME: cos 3 x cos Sx = sin 3xsin 5x
2 sapuanm

1. a) mepeBecT rpanycsl B paiuaHel: 175 , 75 ° ;
2«
0) mepeBecTH paiuaHbl B TPaychl — ,— .
9 12
2. Haiity 44 o , €cim COSQX = ? U 0 JISKUT B 3 UETBEPTH.

3. Beruucnure:

a) sin 30 ° + ~/6 cos 45 " sin 60 ° — tg 30 "ctg 150 ° + ctg 45 °;

6) cos %~V sin 37” NI 4sirt 120 —2c0600 +/2 72660,

4. Pemnte ypaBHEHUE: 2 cos 31 - /2 = 0 -
. PemmTe ypaBHEHHE: 2 sin > x — 3sin x - 2 = 0
6. YpocTuTe BhIpakKeHuUe:

9]
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(I-cosa)(1+cosa) )
a) , s £ TN,N E Z >
sino
6) sin( 27 + a )+ cos( 7 + a )+ sin( —a )+ cos( —a ).
6)cos( a — f)—cos( a + p)
2) sin(—a) + cos(7 + @)

1+2 cos(% —a)cos(—a)

. . 1
7. Pemrte ypaBHEHHE: sin 6x cos x + cos 6xsin x = 5

3 eapuanm

1. a) mepeBecTH TPaayChl B paauaHbl: 195 ° , 95 ° ;
37 27
0) mepeBecTH paauaHbl B IPATyChl — , —— .
7 15
2. Haiipure oo o , €CIH sina = T Y 0l JIEKUT BO 2 YETBEPTH.

3. Bruucnure:

2) V2simd8 —co80'sitb0 +credIrgl 38 1o

257 T Vs
6) sin 2= + /2 cos 2= — 7 ) co§ ——— |-2sin—cos— .
) sin 3 ++/2 cos 1 \/gctg ‘ B) { 3 j 2%

4. Pemute ypaBHEHHE: 2sin 3x -1 = 0 .

2
5. Pemure ypaBHEHHE: th X —3tgx—2=0.
6. YpocTuTe BBIpaKEHUE:
2) (1-sine)(1+sina)

s
, A #*—+/m,nez,
cosa 2

6)sin( 7 +a)+cos( 27 +a)—sin( —a) - cos( —a).
¢)sin( ¢ + f )+ sin( a — )

sin(%[ +a)+sin27 + @)

2cos(a)sin(-a) +1
7. PelinTe ypaBHEHHME: sin 2x cos x + cos 2xsin x = 1

4 sapuanm
1. a) mepeBecTH rpasycsl B PaiUaHbL: 145 * , 15 ° ;

Sz o«
0) mepeBecTy paJraHbl B TPayChl FRER

2. Haiit 45 o , €crim COSQX = T U 0 JISKUT B 3 UETBEPTH.

3. Beruucnure:

a) cos 60 ° — ~/6 cos 30 " sin 45 ° + ctg 30 "tg 150 ° — 1g 45 °;

) sin” 442 cos%f Ve Z., 25iB70 +12c0870 —g*60.
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4. Pemnite ypaBHEHHUE: 2 cos 3x — 1 = 0 -

5. Pemnre ypaBHEHHE: 2 tg2 x—3c l‘g)ﬁZ =0,

6. YpocTuTe BhIpakKeHuUe:

(1-sina)(1+sina) ju
s d F E +m,n e z.

cos’ (—a)

6) sin( 7 —a )+ cos( 37 —a )+ sin( —a )+ cos( —a).
cos’ x—sin’ x

sin2x

r) sin(o—P)—sin(a+P)

7' PCI_HI/ITC ypaBHeHHe: sin 3xcos 5x —cos 3xsin Sx = 0,5

KonTpoabHas padora Ne3

Bapuanm 1

1. ITo rpaduky GpyHKIIMM OTBETHTE HA BOIPOCHI:

1) KakoBbl IpoMexXyTKH BO3pacTaHus QyHKIIMU?

2) KakoBbl TpOMEXYTKH YOBIBaHUS (QYHKITHH?

3) HazoBute Toukn Makcumyma 1 MUHUMYMa pyHkiun. Kakue 3HaueHus: IpUHUMAET
(GyHKLUSA B 3TUX TOUKaX?

4) KakoBbl HanOobIIIee M HAUMEHbIIIEE 3HAYCHUS ATUX PYHKIUH Ha oTpe3ke [-2; 2]?7

5) B xakux Toukax (pyHKIMS HE SIBJISETCS HENIPEPBIBHOW U KAKOBBI 3HAUEHUS (DYHKIIUH B
ATUX TOUYKaX?

6) Ha xakux mpoMexxyTkax (yHKIHs HETpephIBHA?

7) ®ysakuys, n3o0pakeHHast Ha rpaduke, SBISETCS YeTHON MIIM HEYETHOM?

B)

¥
3
2
1|

I
o
I
NS
|
(V]
|
[\~ ]
I
i
)
p—
b
[V
[1-9
ot
Ry

3
2. JlokakuTe 4eTHOCTh (HEYeTHOCTh) pyHKIMU: a) V=X —3x ; 0) y=m.

3
3. Uccnenyiite pyHKINIO U TIOCTPONTE €€ TpaduK y=(x—2) —1.

4. HaiinuTe 061acTh onpeneseHuss QyHKIUU: y = -
cos” x
5. Haiimure o6macTh 3Ha9€HUA QYHKIUM: |, _ 2 co5 x s

6. B 01HOIi cHCTEME KOOPAUHAT CXEMATHUECKHU MOCTpoiiTe rpaduku pyHkuuii y=1og, x u

4
_(1Y
y 4
1 2-3x
7. Pemuth ypaBHEHUE: a) (gj =25, 0) 47 +2" -2 =0 .

Bapuanm 2

1. ITo rpaduKy (HpyHKIIHHM OTBETHTE HA BOTIPOCHI:
1) KakoBbl mpOMeKyTKH BO3pacTaHus GyHKIIUNA?
2) KakoBbl IpoMeXXyTKH yObIBaHUS (QYHKIIMU?

80



3) HazoBute Touku Makcumyma 1 MUHUMYMa pyHKiun. Kakue 3HaueHus: IpUHUMAET
(GyHKLUSA B 3TUX TOUKaX?

4) KakoBbl HanOobIIIee M HAUMEHbIIIEE 3HAYCHUS ATUX (PYHKIUH Ha oTpe3ke [-2; 2]?7

5) B kakux Toukax (pyHKIMs HE SIBJISIETCS HENPEPBIBHOW U KaKOBBI 3HAUEHUS (DYHKIIUH B
ATUX TOUYKaX?

6) Ha xakux mpoMexxyTkax (GyHKIHs HEpepbIBHA?

7) Oyuakuys, n3o0pakeHHas Ha rpaduke, SABISIETCS YeTHON HIIM HEYETHOM?

yA
2

1

"y

-6 -5,/-4,-3 . -2.-1.0 1123 1 3L 4N 6.6
-1

‘x‘ +2

2. Jlokaxute 4eTHOCTh (HEUETHOCTh) PyHKIMU: a) V=X (X2 +2) 0) Y=—>5—

4
3. Uccnenyiite GyHKINIO U TIOCTPONTE €€ TpaduK y=4—(x +2) .
1

1+ 2sin2x
5. Haiimure o6nacTh 3Ha9eHUI QYHKIUM: |, _ 5 4 3 cos 5»

4. HaiinuTe 06macTh onpeneneHuss QyHKIUU: y =

6. B oHO# cucTeMe KOOpAMHAT CXeMAaTUYEeCKU OCTPOoiiTe TpaduKu PyHKITUI

y=4"

y=log ,x U

7. Pemuth ypaBHEHUE: a) 01 _10 0)9r-7.3° 18 = 0.

KonTtpouabsnas pabora Ned
Bapuanm 1

1. B smwmke nexar 20 mapukoB, 12 u3 KoTopbix 4epHbie. KakoBa BEpOSTHOCTH BBITAIIUTh

Hayraj:
a) YepHBIN mapuK?
0) Tpu YEpHBIX IIapHKa 3a OJIUH pa3?

2. [lana BBIOOpKA pPe3yabTAaTOB BHEITHETO OLIEHWBAHUS [0 MaTEMATHUKE HECKOJIBKUX YEIIOBEK (B
bamnax):167, 197, 167,145, 145, 180, 150, 195, 167,137. CocraButh TabIuiry
pactpeeNieHus YJIEMEHTOB BRIOOPKH 10 YaCTOTaM U OTHOCHTEIBHBIM YacToTaMm. Haltu
MOJly, MEIUaHy, CpeHee 3HaueHue BbIOOPKU. [I0CTpOUTh MOJIUIOH YacToT.

3. B xopoOke nmexaT KapToukH, Ha KOTOphIX 3amucanbl 0ykBbI ciioBa OCHOBATEJIBHOCTD.
KakxoBa BeposITHOCTh TOTO, YTO Ha HayTaJl B3sATON KapTouke OyzaeT 3anmucana Oyksa: a) O; 0)
corjacHasi OykBa?

4. Haiimute A UBu A N B, ecmu A={2;3;7}, B={5;7;3}

5. B xopoOke nexar 4 ronyObIX, 3 KpacHbIX, 9 3eeHBIX U 6 KeNThIX mapukoB. Kakosa
BEPOSATHOCTH TOTO, YTO BHIOPAHHBIN MIApUK OyIeT HE 3eTCHBIN?

6. KakoBa BepOSITHOCTB TOTO, UTO MPHU MOOPACKIBAHIH UTPATLHOM KOCTH BBINIAJET HE Oojee
TpPEX OYKOB?

7. Ha nmecatu kapTOYKax 3alucaHbl HaTypaiabHbIe yncia ot 1 go 10. Hayran 6epyT aBe u3 HEX.
KakoBa BepOsTHOCTb TOT0, UTO MOJYJIb PA3HOCTH YKCEJI HA KAPTOYKax paBeH 37

8. Pemwuth ypaBHeHue: C 2X= 153
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Bapuanm 2
1. B Baze nexar 15 koHdeT, IATh U3 KOTOPBIX IIOKOJaaHbIe. KakoBa BEpOSTHOCTH BHITAIIUTH

Hayraj: a) IOKOoJaJAHYyI0 KoH(peTy? 6) TpH IIOKOIaJHbIe KOH(ETHI 32 OTUH pa3?

2. Jlana BBIOOpKA KOTUYECTBA HOBOPOKICHHBIX B TOPOE A Ha MPOTSHKEHUH HECKOJIBKUX
nHen: 56, 45, 51, 46, 48, 50, 46, 48, 49, 51. Haiitu Moy, Mmeauany, cpeHee 3HaueHue
BBIOOPKU. [TOCTPOUTH MONUTOH YACTOT.

3. B kopoOke nexar 30 kapTodek, Ha KOTOpbIX 3anucanbl yncia ot 1 1o 30. Kakosa
BEPOATHOCTH TOTO, YTO HA HayraJ B3sTOW KapTOuke OYyJeT 3aMCcCaHo YHUCII0, KOTOpOE: a)
KpaTHO 7; 0) HE KpaTHO HM YUCITY 2, HM YUCTY 3, HU Yuciy 57

4. Haiinute A U Bu A N B, eciu A={2;3;7}, B={5;7;3}

5. Manpuuk 3a0bUT OCHEIHIO NU(PY ceMU3HaYHOTO HOMepa TenedoHa apyra. Kakoa
BEPOSATHOCTH TOTO, UTO OH HaOpaJl BEPHBIN HOMEP.

6. bBpocaroT urpanbHyro KOCTh OJUH pa3. KakoBa BEepOSITHOCTH TOTO, YTO BBIMIAAET YHCIIO, HE
MEHbIIIE ABYX?

7. Ha xaproukax 3anucanbl uncia ot 1 mo 12. Hayran 6epyT aBe u3 Hux. KakoBa BEpOsSTHOCTh
TOTO, YTO CyMMa YHCeJ Ha KapToukax Oyaer paBHa 127

8. Pemmuts ypaBHeHUE: A 2x =20

KonTposbHas padora Ne§

Bapuanr 1

Al. Cnyyaiinas BenuunHa X npuHuMana 3Hadenust: 1, 0,4, 3, 1, 5, 3, 2, 4, 3. CoctaBbTe
TaOJIMIly pacipeesieHrs 3HaUeHUH clTydaitHoi Benmu4nHbl X 1o yactoram (M) u
oTHocuTenbHBIM YacToTraM (W). [TocTpoliTe MoNMroH OTHOCUTEIBHBIX YaCTOT 3HAYCHHH
BEJIMYUHBI X.

A2. Haitnute Moy, MeIMaHy, CpeJIHEee U pa3Max BHIOOPKH 3HAYCHUH CITy4ailHOW BEJTMYMHBI:

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 taGaune 3anmucansl pazmepsr 00yBu 20 aeBouek IX knacca:

34 34 35 35 35 36 36 36 36 36

37 37 37 37 37 38 38 39 39 39

HOCTpOI/ITB Ta6JII/II_IBI pacpCacsiCHUA 4aCTOT U OTHOCUTCIIbHBIX 9aCTOT. HOCTpOI/ITb IIOJIMI'OH
HacCToOT.

B2. Ot™euast BpeMs (C TOUHOCTBIO 10 MUHYT), KOTOpOE TOKapH Opuraabl 3aTpaTUiIN Ha
00paboTKy OHOM AeTanu, MOTYIHiIu Takou psia naHubix: 30, 32, 32, 38, 36, 31, 32, 38, 35, 36,
32,40, 42, 36, 33, 35, 32, 40, 38. CocTaBUTb TaOIMIIBI paCIIpPEeACICHHUS 110 YaCTOTaM U
OTHOCHUTEJIBHBIM 4acTOTaM 3HA4CHUM Clly4aiiHOW BennuyuHbl. Halinure pasmax, cpenHee, Moay U
MeJUaHy Uil JAaHHOTO psa.

C1. Haiitu nucniepcuro BeiOopku: 23, 29, 25, 26, 22.

Bapuanm 2

Al. Cinyyaiinas BenuurnHa X NpyuHUMalIa 3HadeHust: 2, 1, 2, 3, 4, 3, 3, 2, 3, 4. CoctaBbTe
TaOJIMIly pacipeesieHrs 3HaUeHUH clTydaifHOM Benu4nHbl X 1o yactoram (M) u
oTHocuTeNnbHBIM YacToTaM (W). I[TocTpoiiTe MOMroH 4acToT 3HaY€HUH BETHYUHBI X.

ITocTpoiiTe MONMUIOH 4acTOT 3HAYEHUM BEJIMUUHBI X.
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A2. Haiinute Mony, MeiMany, CpeiHee M pa3Max BbIOOPKM 3HAUCHUH CIy4ailHOW BETMYUHBL:
a)7,4,6,5,6,7,5,6;

0)3,5,6,4,4,5,2,4,3;

B) 34, 35, 34, 37, 38, 37, 37.

B1. B tabnune 3anucans! poct 20 neBoyek X kiacca:

153 153 154 154 154 154 155 155 155 155

155 156 156 157 157 157 158 158 159 160

[TocTpouTh TaOIHUIIBI paCTIpeEIICHUs YaCTOT U OTHOCUTENBHBIX YacTOT. [IOCTpOUTH MONMHUTOH
4acToT.

B2. B opranusanuu Benu €K€JHEBHBINA yUET OCTYNUBILINX B TEUEHUE MecALa IuceM. B
pe3yJibTaTe MoTy4Yrii Takou psaa aaHubiX: 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 TAOIUIILI pacTIpeeIICHUs
110 YaCTOTaM M OTHOCUTEIbHBIM YaCTOTAM 3HAUYCHUH CIy4ailHOW BennuuHbl. Halinute pazmax,
cpenHee, MOAY U MEIMaHy JJis JaHHOTO psija.

C1. Haittu nucniepcuto BeiOopku: 23, 29, 25, 26, 22

KonTtpouabsnas pabora Ne6

Bapuanm 1

1. Haiitn npou3BoaHYIO GYyHKIAN

2

Do 6,0 B r>¢; 0 (1-3x)*; o) (-5x).
X

2. Hairn T(3)
a) J0)=V3=2x, % =-11, 6) f(x)=i—3x2,x0 1
Jx 4

3. Haiitu npou3BoaHyI0 GyHKINN

a) x> 411 6) (x+7)-%, gy 2XH3
x 2-3x

4. Haiiti mpou3BoaHYIO (PYHKITUH
a)e” +siny; g)cosxlogx. B) 313 1) co@(z—3),

b

5. Haiiti mpomeXyTKH BO3pacTaHus U yObIBaHMS (QYHKITUN f (X) :x3 —ZXZ +x+3,

6. Haittit HanGonbIee i HanMeHbIee 3HaueHus byrxumn f (X) =x’ —2¢ +x+3 Ha

3
0= 1.
0Tp€3Ke|: 2}

Bapuanm 2
1. Haiitu npou3BoaHYIO GyHKINN
4
Q) 6. BN r)

n (2-59" ) (-2x)

6/ 5°
X

2. Haiirn 1(%)

a) f(0)=vI-5x,x=-3; 6) f(x)=4«/;+%,x0 =é.
x

3. Haiitu npou3BoaHYI0 GyHKIUN
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a) x2—1+3; 0) (x—6)‘)€3; B) X +3
X 3-2x

4. HaiitTi mpon3BoaHYIO (PYHKITUH
a)COSX+3X; 6) Inx - sinx B) 23 -] F) Slivg—i_z)
5. Haiitu mpoMexyTKu BO3pacTaHus U YObIBaHUS (DYHKIHH f (X) :X3 —X2 —x+2.

6. Haiitn HanbGonpliee 1 HAUMEHbIIIEEe 3HAYCHUS () YHKITUH f (X) :X3 —X2 —Xx+2 na

3
OTpe3Ke [ I; 2}.

KonTtpoabsnas padora Ne7
Bapuanm 1
1. ITokazatp, uro yHkIHs F(x) — epBooOpa3zHas GyHKUUH f(x) Ha BCei YMCIOBOM MpsMoOn

4
X 3
a) F(X)=Z,f(X)=X; 6) F(x)z%xs,f(x)=2x4.
2. Haiitu Bce mepBooOpa3Hbie TaHHOU (DYHKITMH
1 3
Q) 3+ - ax?; 6)———3; B) 2einx  + x75 T) 4% 4 275
X x
3. Ans pyHkmu f(x) HaiiTu nepBooOpasHyto, rpaduk KOTOPOI MPOXOJUT Yepe3 TOUKy M.
a) f(x) = —is, M(1;-2); 6) f(x) = sin x — cos x, M(%;l) .
X
4. Haiitu rutomaap KpUBOJIMHEHHON Tpamneluu, OrpaHNYCHHON IPSMBIMU X=a, X=b,
rpaduxoM dyrkumn y=f{x) u ocsio Ox: a=0, b:2,f(x):X2 —2x+2,

5. Haiitu niomanpb GUrypsl, orpaHu4eHHON 33 JaHHBIMU JIMHUSMU: y=3x +1 8—)(2 s y=0.
6. Berauciauts momanas Gurypsl F, n300pakeHHON Ha PUCYHKE.

Yh y=x"-2x+2

)

Bapuanm 2

1. ITokazatp, uro yHKIHs F(x) — IepBooOpa3zHas GyHKUUH f(x) Ha BCei YMCIOBOM MpsMOn
6

4 X
) FR=20, f)=10¢; o) F==, f()=2¢"
2. Haiftu Bce nepBooOpa3Hble TaHHON (QYHKIUU
1 2
a)zx“—Sx; 6)—2——4; B) 3cosx - X » F)Se"—zx“;
x° x
3. s dyHKumu f(x) HallTH IepBOOOpa3Hyto, Tpad K KOTOPOU MTPOXOAUT Uepe3 TOUKy M.
2
a) f(x) =?,M(2;—1); 0) fx) = cos x +sin x, M (7;-2) -

4. Haiftu rutomaab KpUBOJIMHEWHOM Tparey, orpaHUueHHON MPSAMBIMU X=d, X=b,

rpadukom GyHKIMH y=f(x) 1 ockio Ox: A =1,b=3 f(X)= X2 —4x+5.
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5. Haiitu niomaapb GUrypsl, orpaHU4eHHON 33 1aHHBIMU JIMHUSMU: y=3 +14—X2 ) y=0.

6. Berauciauts momanas Gurypsl F, n300pakeHHON Ha PUCYHKE.

y 2
y=—x+6x-5

KonTposbHas padora Ne§

Bapuanm 1
. Pemuts HEepaBeHCTBO:
30x-9 4x—x2
= 25(x + 2) b. 2=—=<0

. Pemmts uppanmonansHoe ypaBHeHue: VX +8 —x+ 2 =0

PeliTh uppalioHanbHOe HEPABEHCTBO: VX2 —x —2 > x — 1
Pemuth nokaszarenbHoe U TorapuMUYEcKoe ypaBHEHHE:

logz(2x+1)=logs13+1 b. 43X + 2 = 9 % 23X
Pemnth nokazaTenbHOE HEPABEHCTBO:
322x%3 < 0,25 b. L HZ36
' 9 3
. Pemmts norapudmuueckoe HepaBEHCTBO: logs(4x+1) >-1

. Pemmuth cucreMy ypaBHEHMI:

2y —3x =6, —y =6,
{ y—oXx b.{ X—Yy

2x+y =log; 135 — log3 5 x3 —y3 = 126.
Bapuanm 2
. Pemuts HepaBeHCTBO:
X >— b. £-9%>(
x—1 10—x

PemmTs HppanmonanbHoe ypaBHeHue: V2x2 — 4x = Vx2 + 1+ vVx2 — 1
PelnTh HPPALMOHAEHOE HEPABEHCTBO: VX + 3 > x + 1

Penuth mokasaTeabHOE ypaBHEHHE:

9-81' =7 b 47— 7 x27% = 4

. Pemmrs mokasarenbHOE HEPABEHCTBO:

()" = 07500 b 3-9° 103" +3<0

. Pemmts norapudmuueckoe HepaBeHCTBO: 21g 6 — Igx > 31g 2
Pemmnts cucremy ypaBHEHUM:

{ZX_Y:L { y2—xy+1=0,
y _ X— .
=@ x*+2x =-y* -2y -1

Bapuanm 3
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1. PemmTh HEpaBEeHCTBO:

4x%+8x-5
X+1

2. PemwuTh mppanuvoHanbHOe ypaBHeHHE: 4VX + 1 = 2x + 2

Pemmmts uppanroHaibHOe HepaBeHCTBO: V—X2 + 6X —5 > 8 — 2x
4. PemmTh MokaszareabHOE U JIOTApU(PMUIECKOE ypaBHEHUE!

(x—5)(2x+7)
<0 b. TZO

0,36x71 — 0,36 = (,7 b. -log7(5-x)=log;2-1
5. PemmTh nokazarenibHOE HEPABEHCTBO:
2x-1 2x
X1 4 X > ¥+l _ g p. 37 +37 <10¢

6. PemmuTs norapudmuyeckoe HepaBeHCTBO: 21g6 —lgx > 31g 2

7. PemmTh cucTemMy ypaBHEHUM:
{ 2x+y =15, b{E’:(x+1)+2(y—2)=20,
x — 3y = log, 144 — log, 9 ' X+ 2y = 4.

Bapuanm 4

1. PemmTh HEpaBEeHCTBO:
4 24 4%
X+2<— b, XA

1-X 8+15X
Pemuth nppanroHanbHOe ypaBHeHne: V6 — 4x — X% = X + 4
3. Pemmts uppannoHagbHOE HEPABEHCTBO: V4X — 8 > x — 5

4. PewmuThb nokazaTeiabHOE ypaBHEHUE:

2% + 2%+2 = 20 b. 77-14-7*=5
5. PemmTe nokazareibHOE HEPABEHCTBO:
1
2t > (L) b. 8-4'—6:2"+1>0

6. Pemmts norapudmudeckoe HepaBeHCTBO: logs(4x+1) >-1
7. PemmuTh cuCTEMY YpaBHEHHUIA:
2y —x = 6, X+ 2y =6,
{92"*3’ = 3273 ' {3x2 —xy + 4y? = 48.

KonTposbHas padora Ne9
I ¢apuanm

Nel. OcnoBanue AD Tpaneunu ABCD neXUT B IIIOCKOCTH ,. Yepes Touku B u C npoBeICHBI
napajuieiabHble MPAMbIE, IEPECEKAIOIINE MTIOCKOCTh ¢ B TOUKax £ U F' COOTBETCTBEHHO.

a) KakoBo B3auMHOe noniokeHue npsimeix EF u AB?

0) Uemy paBeH yroa Mexay npsameiMu EF u AB, ecni « 4c = 150 ° ? [losicHUTE OTBET.

Ne2. IIpamble a u b nexkat B apaulebHbIX IIJIOCKOCTAX , U 4z . MOTYT 1M 5TH IPSMBIE

OBITH:
a) mapajuleIbHBIMU;  0) CKpEITUBAIOIIMMHUCS ?
CrenaiiTe pUCYHOK JJIS1 KQKJJOTO BO3MOXHOT'O CITydasl.
Ne3. Yepes Touxy O, nexannyro MEX1y napauleIbHbBIMU INIOCKOCTAMU @ U 4 , IIPOBEICHEI

npsamsle [ u m. [Ipsamas / mepecexaeT IIOCKOCTH @ M 4 B TOYKax A; U A2 COOTBETCTBEHHO,

npsiMasi m — B ToUKax B; u B,. Halinure nnuny otpeska A,B,, eciu AIBI ZIQCM,
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BO:0OB=3:4
Ne4, Jlnaronans kyOa paBHa 6 cM. HaiiquTe:
a) pebpo kyOa;
0) KOCHHYC yTjia MEXIy TUaroHaJIIMHA Ky0a U TJIOCKOCThIO OJTHOM M3 €ro rpaHei.

NoS, U3 Touku A K TUIOCKOCTH , TIPOBEJEHBI HakJIOHHEBIE AB 1 AC, oOpasyromuue ¢
IUIOCKOCTBIO , paBHbIe yribl. I3BecTHO, uTOo gc = 43 . Haiinure yrusl tpeyronsnuka ABC.

1I ¢apuanm

Nel. Tpeyronsauku ABC u ADC nexar B pa3HbIX IUIOCKOCTSAX U UMEIOT OOIIYIO0 CTOPOHY
AC. Touka P — cepenuna ctoponbl AD, a K — cepenuna ctoponsl DC.

a) KakoBo B3anmHoe nosoxenue npssmMoix PK n AB?

6) Uemy paBeH yros Mexy npsMbIMu PK M AB, €ClA £ 4BC = 40° U £ BCA = 80 ° ?
IlosicHuTE OTBET.

Ne2. IIpsmble a v b nexat B EPECEKAIOMNUX IIOCKOCTAX o M 4z . MOTYT JIn 5TH IIpAMBbIE
OBITH:

a) mapajyieNbHbIMU;  0) CKpEeIIMBaIOIIUMHUCS?

CnenaiiTe pUCYHOK ISl K&KI0TO BO3MOKHOTO CITydas.

Ne3. Yepes Touky O, He IeKALIYIO MEKIY NapaeIbHbIMU IUIOCKOCTAMU o H 4,

npose/ieHbl npsMele [ 1 m. IIpsmas [ mepecexaeT MIOCKOCTH ¢ U 4z B TOYKax A U A
COOTBETCTBEHHO, MpsiMasi m — B Toukax B; u B,. Haiinure nuny otpeska 4B, ecnu

AB, =15%wm OB:OB=3:5,
Ne4. OcHoBaHMEM MIPSAMOYTOJIBHOTO MapajIesienuIleia CIY>KUT KBaapaT; JuaroHaib

napa’suiesienuIieia paBHa 2\/6 CM, a ero u3MepeHus otHocarcs kak 1:12 Haiigure:
a) U3MepEeHUs MapajvieJenuIena;
0) cuHyc yria MeXAy AUaroHalblo Mapajjielenumneaa U MI0CKOCThI0 €ro OCHOBaHUS.

NeS. 13 Touku A K MIOCKOCTH MPOBEACHBI NEpHEeHAUKYIAp AO U IBE paBHbIC HAKJIOHHBIE
AB un AC. U3BecTHO, 4TO BCc = Bo . Haitgure yriel Tpeyronsuuka BOC.

KonTpoabHnas padora Nel0

Bapuanm 1

1. OcHoBaHMeM I IPSMOI IPU3MBI SIBISIETCA paBHOOEAPEHHAs Tparenus, JIUHbl OOKOBBIX
CTOPOH KOTOpOM paBHBbI 110 13 cm, ocHoBanus 11 cm u 21 cm, nomaas AMaroHaaIbHOTO CEUCHUS
npu3Mbl paBHa 180 cv’. Haiizure BBICOTY IIPU3MBI.

A. 16 cm. b. 12 cm. B.9 cm.
2. Touka M ypaneHa oT Kakaou BepIInHbI kBaapara Ha 10 cu. Haliqute paccrosHue ot

TOYKH M 110 TUIOCKOCTH KBaJpaTa, €CJIM €ro CTOpOHa paBHA 62 cnm.

A. 8 cm. b. 9 cm. B. 10 cm.

3. Uepes TouKy nepecedeHus quaroHaineir pomoa ABCD TpoBEACH K €ro MI0CKOCTH
nepneHauKyisip MO nnunoit 12 cm. Jlmaronanu pomOa paBHBI 18 cm n 10 cm. Halinure
JUTMHY OOJIbIIIEH HAKITOHHOM.

A. 15 cm. b. 12 cm. B. 10 cm.

4. Tlnomaab OCHOBAHMS IUJIMH]IPA OTHOCUTCA K IIJIOIIAIA OCEBOT0 CEYEHHUS KaK /3 : 4.
Haiinure yron Mexy AMaroHaiablo OCEBOTO CEYEHUS HUIUHAPA U MIIOCKOCTHIO OCHOBAHUS.
A. 60°. b. 45°. B. 30°.
5. Bricora konyca paBHa 10 cu. Halinure momians ce4eHusl, IPOXOIALIETO YEPE3 BEPLUIMHY
KOHYyCa M XOp/y OCHOBaHHMS, CTATHBAIONIYIO YTy B 60°, €Cu TIOCKOCTh CeUeHUs 00pa3yeT ¢
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MJIOCKOCTBIO OCHOBaHUs KoHyca yroi 30°.
A. 100 car’. B. 200 e’ B. 500 e,
6. Haiigure o6beM kyoa ABCDA B |C Dy, ecnu DE =1 cm, tne E - cepeaunna pedpa
AB.

A. % o', b. 55 M- B. 1,5 o,
7. BwicoTta munuHApa Ha 12 cm Gouble ero paguyca, a Momaas MOJHONW MTOBEPXHOCTH
paBHa 288 Tt o’ Haitgute pannyc ocCHOBaHUS LMJIMHAPA.
A. 6 cm. Bb. 9 cm. B. 16 cm.
8. B umnmHIp BriMcaHa MpaBWiIbHAs N-yrojibHas npusMa. HaliTi oTHOIIEHHE 00beMOB

MIPU3MBI U ITWIMHAPA, €CIU 1 = 4.

A 2. B. 5. B. X .

b4 3
9. OcnoBanuem nupamusbl DABC aBnsercs NpsMOYroJibHbIN TpeyroabHuk ABC, y

KOTOpOro runoTeHysa AB paBHa 29 cm, kateT AC paBeH 21 cm. Pebpo DA nepneHANKYISIpHO K
IUIOCKOCTH OCHOBaHUs U paBHO 20 cMm. Haitnure momans OOKOBOI MOBEPXHOCTH MUPAMUJIBI.
A. 580 crr’. B. 650 car’. B. 790 e’
Bapuanm 2
1. JlmaroHanb MpaBUIBLHOM YETHIPEXYTOJIBLHON MPU3MBI COCTABIISAECT C OOKOBOU TPaHbIO YO

30°. HaiimuTe 06beM IPH3MBbI, €CITH CTOPOHA OCHOBAHUIV 2 CAM.

A. 2. B.4cm . B. 5V2 e,

2. U3 Toukn A npoBeAeHBI K IIIOCKOCTH HaKJIOHHBIE AB u AC nyuHo 12 cm u 18 cm.

HaiinuTe niuHBI IpOEKIIMH HAKIOHHBIX, €CIT OJHA 13 HUX Ha 10 cm Goblie Ipyrou.
A. 14 cundcm. b.6cmu9 cm. B. 10 cm 1 20 cm.

3. W3 Touku M K miIoCKOCTH TpoBeAeHbl HakinoHHble MA n MB nnuHoit 10 cmu 17 cm.
Haiinute pacctosinue ot ToUku M 10 MIIOCKOCTH, €CJIU JJIMHBI MPOEKIUNA MPOMOPIIMOHATIbHbI
yuciaaMm 2 u 5.

A. 6 cm. Bb. 7 cm. B. 8 cm.

4. lnaroHajib 0CEBOI0 C€YEHMsI LIUIMHAPA paBHA 48 cy. Yoo MEXy 3TOM TUaroHalbio U

obpasytomei nuuHapa paseH 60°. Haliqute pagnyc munuHapa.
A. 12 cenm. B. 1243 cm. B. 14 cnm.

5. BeicoTa xoHyca paBHa 8 om. Ha KakoM paccTOsTHUM OT BEPIIMHBI KOHYCA HAJI0 IPOBECTH
TUIOCKOCTh, MMApaJIEIbHYI0 OCHOBAHHUIO, YTOOBI TUIONIAIh CEUeHHUs OblIa paBHA TIOJIOBHHE
IUIOIIAAA OCHOBAHUS?

A.2V3 om. B. 5 om. B. 4V2 om.

6. Kakoe konmnuecTBo He()TH (B TOHHAX) BMEIIACT UMJIMHAPUYECKAs IIUCTEPHA JUAMETPOM

18 m u BBICOTOM 7 M, ecnu TIIOTHOCTH HedTH 0,85 2/em’?
A. 1513 m. b. 900 m. B. 2408 m.

7. HaubomnpIrasi fuaroHa b MPaBUJIBHOW MIECTUYTOJIBHOM MTPU3MBI PaBHA 8 CM U COCTABIISET

¢ 60okoBbIM pedbpom yron B 30°. Haiimute 00beM MPU3MBI.
A. 72 en’ B. 64 car’. B. 60 car’.

8. PaBHOOeqpeHHas Tparnemus, OCHOBaHHs KOTOPOi paBHBI 6 cv 1 10 cm, a OCTpBIi yromn
60°, BpamaeTcsi BOKpYT OOJIBIIIET0 OCHOBaHMsI. BerancauTe monaas TOBEPXHOCTH
MOJIy4YEHHOTO TeJa.

A. 40 en’. B. 40 V3 ea’. B. 150 ex’.

9. B nunuHap BnucaHa MpaBUiIbHAas N-yroipHas npusma. Haiinute oTHOIeHnEe 06beMOB

IPU3MBI U IWIKHIPA, €CIIA 1 = 3.

A 2B B. \/E B. ¥
41T 2 7

Bapuanm 3
1. OcHoBaHue NPAMON NPU3MbI - TPEYTOJBHUK CO CTOPOHAMH 5 cmu 3 cm U YIJoM,
paBubIM 120°, Mesxy HuMu. HauGobimas 13 miomaei GOKoBbIX IpaHeil paBHa 35 cv’.
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HaiinuTe nnomaas O0KOBOY MOBEPXHOCTH MPU3MBIL.

A. 42 en’. B.75 cnr’. B. 108 car’.

2. OcuoBanuem nupamuasl DABC siBnsercsi paBHOOEAPEHHBIN TpeyronbHUK ABC, B
kotopoM AB = AC, BC =6 cm, Beicota AH =9 cm. U3BecTHO Takxke, uto DA = DB = =DC =
13 cm. HaliguTe BBICOTY TUPaMUIBI.

A. 12 cm. b. 13 cm. B. 16 cm.

3. Touka M 0lMHAKOBO yJaJIeHa OT BCEX BEPLIMH MPAaBUIBHOTO TpeyroibHUKa ABC u oT ero
IJIOCKOCTH Ha 6 cm. Halimute paccTosHME OT TOUKU M 10 BEPIIMH TPEYroJIbHUKA, €CIIH €r0

cTopoHa pasHa 8v/3 cu.
A. 8 cm. b. 10 cm. B. 12 cm.
4. Otpe3ok AD nepneHauKyIsIpeH K MIIOCKOCTH paBHOOEIpeHHOTO Tpeyroiasauka ABC.
M3BectHo, ut0 AB=AC=5 cm, BC=6 cm, AD = 12 cm. Halinute paccrosinre ot Touku [ 10
otpe3ka bC.

A.6,5cu.  B.10V3em.  B.4V10cm.
5. Halimurte BBICOTY KOHYCA, €CJIM IUIOIIA/Ib €r0 OCEBOI0 CEUEHMS paBHA 6 ()MZ, a
TUTONIA/Ib OCHOBAHUS paBHA & on’.

A. 6\/£. B.8\/E. B. |=
8 6 8

6. nametp JlyHsl cocTaBiseT (MpuOIU3UTEIBHO) YETBEPTYIO YacTh AUaAMETpa 3eMITH.

Haiinute oTHOMIEHNE 00beMOB JIyHBI 1 3eMITH, CUUTas UX IIapamMHu.
1 1

A —. B. —. B. -
64 16 8
7. HaiimuTe 00pa3yromyo yCe4eHHOT0 KOHYCa, €CIH painyChl OCHOBAaHHMA 3emubem,a
BBICOTA 4 cMm.
A. 4 cm. B.5cm. B. 6,5 cm.
8. PaBHOOepeHHAs Tparmenws, OCHOBaHUs KOTOPOM paBHBI 6 cm 1 10 cm, a OCTpBIN yrom
60°, BpamaeTcsi BOKpyT 0oJbliero ocHoBanus. Haliiute o0beM Tenna BpalieHusl.
A. 487 e’ B. 100m+ 6 cx’.  B. 1207 eu’.
9. OcHoBaHMEM NUPAMUBI SBISIETCS TPEYTOJIBHUK O cTopoHamu 12 cum, 10 cm, 10 cm.
Kaxxnas 6okoBass TpaHb HaKJIOHEHA K OCHOBaHHUIO 1o yriioM 45°. HaliauTe muiomaas 60KOBOM

IMMOBCPXHOCTHU IMUPAMUBI.

A. 48 e’ b. 48V3 e’ B. 48V2 car’.
Bapuanm 4
1. OcHoBaHMe MpsIMOIl MPU3MBI — PABHOOEPEHHBIN TPEYTOIBHUK CO CTOPOHOU 6 cm, a
nuaroHaib 00koBoi rpanu 10 cu. Haliqute momanas 60KOBOM MOBEPXHOCTH MPU3MBI.

A. 2 ent’, B.2V2 en’. B. 4 ear’.
2. OcHoBaHM€ NUpaMU/BI - IPSIMOYTOJIBHUK €O cTOpoHamu 6 cv u 8 cm. BricoTa
nupaMuasl paBHa 12 cm 1 IPOXOAUT Yepe3 TOUKY NMEePECeUCHUs AUaroHanieil OCHOBaHMS.
Haiinure OokxoBble peOpa MUpaMUIbIL.

A. 12 cm. b. 13 cm. B.13v2 cm

3.Yepes BepmiuHy B pomba ABCD nposeneHa npsimas BM, nepneHAUKyIIpHas K €ro
mIockocT. Halimure paccTosiHME OT TOUKH M 1o npsMBIX, COAEpKAITUX CTOPOHBI
pomba, eciu AB =25 cm, 4 BAD =60°, BM=12,5 cm.

A.12,5cmu 25 cm b.13cm u25cm. B. 12,5 cm u 24 cm.

4. Beicora mummHapa paBHa 10 om. Inomans cedeHus MIMHIPA MII0CKOCTRIO,
napauieIbHON OCH NUIUHAPA U YIaJIeHHON Ha 9 Om oT Hee, paBHa 240 om ?. Haiizure panuyc
HUATUHAPA.

A. 15 0m. B. 15,5 om. B. 15V2 om.
5. [Ilmomaas oceBoro ceuenusi konyca paHa 0,6 cv’. BoicoTa KOHyca paBHa 1.2 cm.
Haitgure nuomans MoJHOW MOBEPXHOCTH KOHYcCA.

A lSw o’ B.0,9vV2 e’ B. 09w e’
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6. Haiigure oOpasyromyto yceueHHOro KoHyca. Ecnu paanycsl ocHOBaHUH paBHBI 3 cM U 6

CM, a BbICOTA paBHa 4 cMm.
A.55cm. B.5cm. B.5V2 cm.

7. Huaronanbs npsMoyroJibHOTO Mapajienenumena paBHa 18 cu u cocranisier yroi B 30° ¢
TUIOCKOCTBIO OOKOBOM TpaHu U yroi B 45° ¢ 6okoBbIM pedpom. Haitnure ob6bem

napannenennne/:[a.
A. 7292 eri’. B. 729 cad’. B. 729v2 e,

8. Pa3BepTkoil OOKOBOM MOBEPXHOCTH KOHYCA SIBIISIETCS CEKTOp C nyroi . Haiimute £,

€CJIM BBICOTa KOHYCa paBHa 4 CM. a paJinyC OCHOBaHUSI paBEH 3cm.

A. 230°. b. 250°. B. 216°.

9. CKOJIBKO TIOHAaIOOUTHCS KPACKH, YTOOBI TOKPACUTh OAaK IIUITMHAPUYECKON (DOPMBI C
JIMaMeTpoM ocHoBaHus 1,5 m u BeicoTOM 3 M, ecnu Ha 1 e pacxoayercst 200 & kpacku.

A.1,125 T ke. b.1,5 T xe. B. 153 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

CBoaHas TadjMua no npuMeHsieMbIM (popMamM M MeTOaM TEKYIIEro KOHTPOJISI

OLIEHKH Pe3yJIbTATOB 00y4YeHUsI

DopMbI U
Pe3yabTaThl 00y4yeHust METOIBT KOHTPOIH
U OLlCHKH
pe3yJbTaToB
00y4eHust
JIMYHOCTHBIX:
Jluunocmuvie pe3yromamol 6 cghepe omuoulenuti 00y4aroWUxcs K Boeinonnenue

cebe, K coemy 300pP08bi0, K NOSHAHUIO ceOs:

-TOTOBHOCTH M CIIOCOOHOCTh OOYYAONINXCS K OTCTAUBAHUIO
JUYHOTO JIOCTOUHCTBA, COOCTBEHHOI'O MHEHUS, TOTOBHOCTH U
CIIOCOOHOCTH BBIPAOATHIBATH COOCTBEHHYIO MO3UIIUIO 110 OTHOIICHUIO
K 00IIECTBEHHO-MTOJUTHYECKUM COOBITHSM MPOIIJIOTO U HACTOSIIETO
HA OCHOBE OCO3HAHUS M OCMBICIICHUS HCTOPHHU, TyXOBHBIX [IEHHOCTEH
Y TJOCTUKEHHI HaIEH CTPaHBbI;

Jluunocmuvie pe3ynomamol 6 cghepe omuouenuti 00y4aroWuUxcs K
Poccuu kax k Pooune (Omeuecmay):

-popMUpOBaHUE YBAKEHUS K PYCCKOMY SI3BIKY KaK
rocynapcTBeHHOMY s3bIKy Poccuiickoit denepainu, SBISIOMEMYCS
OCHOBOH pPOCCHHCKOM MIACHTUYHOCTHU U TJIaBHBIM (haKTOPOM
HAI[MOHAJILHOTO CaMOOIIpe/IeTICHHUS;

Jluunocmuvie pe3ynomamol 6 cghepe omHoueHuti 00y4arWUxcs K
3AKOHY, 20CYOAPCMBY U K ePAHCOAHCKOMY 00uecms).

-MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAYKU U OOILIECTBEHHOM NMPAaKTUKHU, OCHOBAaHHOE Ha JHaiore
KYJBTYP, & TAK)KE PAa3IUYHBIX (OPM OOIIECTBEHHOTO CO3HAHUS,
OCO3HaHHE CBOET0 MECTa B MOJUKYJIBTYPHOM MHPE;

MPaKTHYECKUX padoT
Nel-72

OrneHka
MIPaBUIBHOCTH
BBINIOJTHEHHS
CaMOCTOSITEILHOM
paboThI

Pemenue 3amau
BO BpEMSsI 3aHATHUS
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Jluunocmuvie pezyiomamol 6 cghepe omHoueHuti 00yUarWUXcs ¢
OKPYHCATOWUMU THOObMU

-HPaBCTBEHHOE CO3HAHUE W MOBEJICHIE HA OCHOBE YCBOCHUS
00I1eYeI0BeUECKUX [ICHHOCTEH, TOJIEPAHTHOTO CO3HAHMSI U TTOBEICHUS
B TIOJIMKYJIFTYPHOM MHUPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH JTHAJIOT C
JPYTUMH JIFOJbMH, JTOCTHIaTh B HEM B3aMMOTIOHUMAaHUSI, HAXOIUTh
oOIIHe e U COTPYAHUYATD ISl MX JOCTHIKCHHS,

-pa3BUTHE KOMIIETEHITI COTPYAHUYECTBA CO CBEPCTHUKAMH,
JETbMHU MIIJIIIETO BO3PAcTa, B3POCIBIMU B 00pa30BaTEIILHON,
OO0IIECTBEHHO MOJIE3HOH, yueOHO-UCCIIE0BATEIbCKOM, TPOSKTHON U
JPYTUX BUJAX JCATEIBHOCTH.

Jluunocmuvie pe3ynomamol 6 cghepe omuoulenuti 00y4aroWuUxcs K
OKPYAHCAIOWEMY MUPY, HCUBOU NPUPOOE, XYO0HCECMBEHHOU KYIbmype:

-TOTOBHOCTH M CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCIIE
camMo00pa30BaHMIO, HA TIPOTSHKCHUH BCEH KU3HU; CO3HATEIIHLHOE
OTHOIICHHE K HEMIPEPHIBHOMY 00Pa30BaHUIO KaK yYCIOBHUIO YCIIEITHON
po¢)eCCHOHAIBHON 1 0OIIIECTBEHHON JEATEILHOCTH;

-3CTETUYECKOE OTHOIICHUS K MHPY, TOTOBHOCTb K 3CTETHUECKOMY
00yCTpOICTBY COOCTBEHHOTO OBITA.

Jluunocmuvie pezyiomamol 6 cghepe omuouenus 00y4aroWuxcs K
mpyoy, 6 cghepe coyuanbHO-IKOHOMUYECKUX OMHOULEHUU:

-0CO3HAHHBINA BHIOOP OyyIei npodeccuu Kak myTh U CIIOCO0
peanu3any COOCTBEHHBIX KU3HEHHBIX TUIAHOB;

-TOTOBHOCTH O0YYAIOIIMXCS K TPYAOBOU MPOPECCHOHATBHON
NESATENIbHOCTH KaK K BOBMOXKHOCTH Y4acTHUS B PEIICHUH JINYHBIX,
0OIIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIIMOHAILHBIX MPOOJIEM;

-TOTOBHOCTH K CaMOOOCTYKHBaHUIO, BKITIOYas 00y4eHHE U
BBINTOJIHEHHUE JJOMAITHUX 00s3aHHOCTEH.

METaNnpeaAMETHBIX!

CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 3a1a41 B
00pa30BaTeNbHON IEATETHPHOCTH U JKU3HEHHBIX CUTYaIUsX;

-HaXOJUTh U IPUBOJIUTh KPUTUUECKHE APTYMEHTHI B OTHOILIEHUH
JEUCTBUU U CYXIEHUM IPYroro; ClIOKOMHO U pa3yMHO OTHOCUTBHCS K
KPUTHYECKUM 3aMEUaHUsIM B OTHOIIEHUH COOCTBEHHOTO CYXK/IECHUS,
paccMmaTpuBaTh UX Kak pecypc COOCTBEHHOTO Pa3BHUTHS,

-pa3BEpPHYTO, JIOTUYHO U TOYHO U3JIaraTb CBOK TOUYKY 3PEHHUS C
UCTIOJIb30BaHUEM a/ICKBATHBIX (YCTHBIX U MUCHMEHHBIX ) SI3BIKOBBIX
CPENCTB.

OneHka
MIPaBUIBHOCTH
BBINIOJTHEHUS
KoHnTponbHbIe
pabotsl Nel — 10

Brimonnenue
MPaKTHYECKUX padoT
Ne 1 — 72 Onenka
MPaBUILHOCTH
BBITIOJHECHUS
CaMOCTOSITEILHOMI
paboThI

Penrenue 3amau
BO BpEMsI 3aHSTHS

NMPpEeAMETHBIX:

KCIOJIb30BAaTh YHCIIOBBIE MHOKECTBA HA KOOPJAUHATHON NIPSAMON U
Ha KOOPJWHATHOMN IJIOCKOCTH VISl ONMCAHUS PEAIBHBIX MPOLECCOB U
SIBJIEHU; TPOBOJUTH JOKA3aTEIbHbBIEC PACCYKAEHUS B CUTyalUsIX
MTOBCEHEBHOM KU3HH, ITPU PELIECHUH 3a/1a4 U3 JIPYTUX NPEIMETOB;

BBITIONTHSTE ¥ OOBSICHITH CPABHEHHE PE3YJIbTATOB BBIYUCICHUN
IIPU PEIICHNUU IPAKTUYECKUX 3a7a4, B TOM YHCIIe MPUOIMKEHHBIX
BBIUMCJICHH, CTIOJIB3YS Pa3HbIe CIIOCOOBI CPaBHEHUN; 3aMMChIBATD,

Ouenka
MIPaBUIHLHOCTH
BBITIOJTHEHUS
KonTposibHbie
pabotsr Nel — 10

Beinonnenue
MPAKTUYECKUX paboT
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CpPaBHUBATh, OKPYTJISATH YUCIOBBIC JaHHBIC peabHbIX BEJIMUNH C
UCIIOJIb30BAaHUEM PA3HBIX CUCTEM H3MEPEHHUS; COCTABIIATH U
OIICHUBATH PA3HBIMHU CITOCOOAMHU YUCIIOBBIC BHIPAXKCHUS TIPH PEIICHUN
MPAKTUYECKHX 337124 U 33724 U3 JPYTUX Y4eOHBIX MMPEIMETOB;

COCTaBJISITh M PeIIaTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IPH
pElIeHNH 3a/1a4 IPYTHX Y4EOHBIX MPEAMETOB; BBITIOTHSIThH OLIEHKY
MIPaBIONO00MS Pe3yabTAaTOB, MOJYYaeMbIX TIPHU PEIICHUH Pa3THYHbBIX
ypaBHEHUI, HEPABEHCTB U UX CUCTEM P PEIICHUH 3a/1a4 IPYTUX
y4eOHBIX TIPEIMETOB; COCTABJIATh U PEIIaTh YPaBHEHUS U HEPABEHCTBA
C mapaMeTpaMu MIPH PEIICHUH 33a7a9 JPYTUX YU4EOHBIX MPEIMETOB;
COCTaBJISITh YPaBHEHHE, HEPABEHCTBO UJTM UX CHCTEMY, OTTMCHIBAIOIINE
pPEATBbHYIO CUTYAIIMIO WU MPUKIATHYIO 33/1a4y, HHTEPIPETHPOBATH
MOJTYYCHHBIC PE3YIIbTAThI, HCTIOIB30BaTh MPOTPAMMHBIC CPEICTBA TIPH
pEUICeHUH OTEIBHBIX KIACCOB YPaBHEHUN M HEPABEHCTB;

ompeeNaTh o rpaduKaM M UCTIOJIb30BaTh IS PEIICHUS
MPUKJIATHBIX 3a]]a4 CBOMCTBA PEAbHBIX MPOLIECCOB U 3aBUCUMOCTEN
(HanOoBIITE M HAMMEHBIITNE 3HAYEHUS, TPOMEKYTKH BO3PACTaHUS U
yObIBaHUS ()YHKITUH, POMEKYTKH 3HAKOTIOCTOSHCTBA, ACUMIITOTHI,
TOYKH Meperuda, mepuo v T.11.); HHTEPIPETUPOBATH CBOCTBA B
KOHTEKCTE KOHKPETHOM MPaKTHIECKON CUTYaIlUH; ONPEACIIATH 10
rpadukam mpocTeHIne XapaKTePUCTUKH IEPHOIMIECKHUX TPOIIECCOB B
OMOJIOTHH, S)KOHOMHUKE, MY3bIKE, PAIUOCBSI3H | JIp. (aMILUIUTY/A,
NepuoJ U T.11.);

peraTh IpUKJIaaHbIC 33/1a4d U3 OUOJIOTHH, PU3UKH, XUMHH,
HSKOHOMUKH U JPYTUX MPEAMETOB, CBSI3aHHBIC C NCCIICIOBAHUEM
XapaKTEePUCTHUK MPOIIECCOB; HHTEPIPETUPOBATH TOJTYICHHBIS
pE3yIbTaTHI,

BBIYHMCIISITh WJIH OIEHUBATh BEPOSTHOCTH COOBITHI B pealbHON
YKU3HU; BEIOMPATh METOBI TIOJXOSIIETO MPEICTABICHHS U 00padoTKH
JaHHBIX;

COCTaBJISITh C UCIIOJIb30BAHUEM CBOIMCTB reOMeTprudecKux (puryp
MaTeMaTUYECKHE MOJICIH JIJIs PEIICHHS 3374 MPAKTHIECKOTO
XapakTepa ¥ 3a/1a4 U3 CMEKHBIX TUCIUIUINH, UCCIIEA0BATh
MOJTYYCHHBIC MOJICIIM U UHTEPIIPETUPOBATH PE3yJIbTaT;

BJIQ/ICTh MOHSITHSIMH BEKTOPBI U UX KOOPJIUHATHI; yMETh
BBITIOJIHSITH OTI€paIliy HaJl BEKTOPaMU; UCIIOIh30BaTh CKAIIPHOE
MPOU3BEICHNE BEKTOPOB NIPH PEIICHUH 3a/a4; MPUMEHSITh YpaBHEHUE
MJIOCKOCTH, (POPMYITY pacCTOSIHHS MEXTy TOUKaMH, ypaBHEHUE chepbl
IIPH PEIICHUH 337249 IPUMEHSITh BEKTOPBI U METO]] KOOPAMHAT B
MIPOCTPAHCTBE MPHU PEIICHUH 3a/1a4.

Nel-72

Orenka
MPaBUILHOCTH
BBITIOJIHEHUS
CaMOCTOSITEILHOMI
paboThI

Penrenue 3anau
BO BpeMsi 3aHATUS

3.2 ®opMa NpOMe:KYTOYHOH aTTeCTALMHI

[TpomexxyTouHas arTecraius 1Mo TUCIMIUIMHE MaTeMaThKa B 1 cemecTpe —

QG epeHIIMPOBAHHBIN 3a4€T, BO 2 CEMECTPE — IK3aMEH.

JuddepeHunpoBaHHbIN 3a4€T MPOBOAUTCS 3a CUET BPEMEHHU OTBEIEHHOTO Ha U3YUYEHUE
JTUCITUTIMHBL, TIPH YCIIOBUU CBOEBPEMEHHOTO M KaUE€CTBEHHOTO BBITIOHEHUS 00yUJaIOLTUMCS
BCEX BHUJIOB pabOT, MPEyCMOTPEHHBIX paboyueil MporpaMMoil TUCHUIUIMHBI MATEMaTHKA.

JAnddepeHnupoBaHHbIi 3a4eT
Bapuanr 1
1. Bbrumcnure: 47 .11 ¢ . a4 ¢
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10.

11.

10.

11.

2-4/128

HaiinuTe 3HaueHUe BhIpaKEHUS: \/3—2 .

Bomncure: 10g 8+10g,100-log 4

2
Haiinure penienue ypaBHEHUS: lOg 6(x — 5) = lOg 64x
T
Bomncmre 108 5| €OS ?

S
[lepeBenuTe U3 paguaH B rpagychl o
. — 2700
VYKaxuTte 4eTBepTh, B KOTOPOH JIEXKUT yroi , , ecinu , =470

o . T
HaiinuTe 3HaueHne KocuHyca yria &, eciy U3BECTHO, 4yTo: sin?= 0,6 u E< a<rw

x+ 4

2
x° — 49
bankoBckas mporieHTHas cTaBka paBHa 7% roaoBbiX. KakoBa qomkHa OBITH TEpBOHAYAIbHAS
cyMMa BKJIaJia, 9TOOBI uepe3 2 roa ero pasmep cocraBmi 34347 pyOneit.

Haiinure obnacts onpenenenus QyHKIUN Jx) =

B Baze nexar s6510ku: 10 3eneHbIX ¥ 5 KpacHBIX. CKOIBKUMH CITIOCOOaMHU MOYKHO B3SITh U3
Ba3bl 2 3eJIeHBIX U 3 KpacHbIX sf010Ka?

Bapmuanr 2

3-4/108

Haitngure 3HaueHME BbIpaKEHHUS: \/5

Brruncnure: 7: .37 .1 2.

Breruuchoure: 10% 36+10g 99_10g 1 ]

2
Haiigute pemenue ypaBHEeHUS: log 3( 10 — x ) = log 3 3x
] T
08 ;| 18 E}
Beruncnure
Tr
[lepeBeaute U3 paaraH B rpaayChl -
YKaxuTte 4eTBepTh, B KOTOPOH JIEKUT yroi , , €y , =500".
Haiinure 3HaueHne KoCHMHyca yria &, eciau U3BEeCTHO, 4To: sin@= 0,8 u %< a<r.
6x — x°’

x+ 2
BankoBckast mporieHTHas craBka paBHa 9% romoBeix. KakoBa qomkHa OBITh IEpBOHAYANIEHAS

Haiiute o6nacts onpenenenns pyukimn f(X) = log

CyMMa BKJIaJia, 4TOOBI 4epe3 2 roja ero pasmep cocraui 59405 pyomeii.
B Baze nexar s6510ku: 5 3enensix 1 10 kpacHbIX. CKOIBKUMH CITIOCOOAMU MOYKHO B3SITh U3
Ba3bl 3 3eJIEHBIX U 2 KpacHbIX s010Ka?

Bapuant 3
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10.

11.

10.

11.

Breramcnure: 35 .5 ¢ .75 5.

405
HaiinuTe 3HaueHne BhIpaKEHUS: T

Bomncnre: 10§96-1og3—-log8]

2
HaiinuTe pemeHne ypaBHEHHS: log 5(x — 8) = log s Ox
. T
Bomncmure [0€ 5| Sin Z

S5x
[TepeBenute U3 paanuaH B TPaayCh =
N _non0
VYKkaxuTe 4eTBepTh, B KOTOPOU JI€KUT yroi , , eciu , =380".

. . 3z
HaiinuTe 3HaueHne KocuHyca yria &, eciy U3BECTHO, 4yTo: sin?=-0,6 u 7< a<?2rn

Haiinute obmacTs onpeneneHust QyHKIIMHA f (x) =

bankoBckas mporieHTHas ctaBka paBHa 12% romoBeix. KakoBa momkHa OBITH
nepBOHAYaAIbHAsI CYMMa BKJIaza, 4TOOBI 4epe3 2 rojia ero pa3mep coctaBui 56448 pyoueii.
B Baze nexar s6m0ku: 6 xxenthix U 12 kpacHbIX. CKOJBKHUMH CIIOCOOAMHU MOKHO B3SITh U3
Ba3bl 4 )KENTHIX U 2 KPAaCHBIX s10710Ka?

Bapmuanr 4
Brrancnure: o5 115 .99 4.
. 5-3/108
Haitngure 3HaueHME BbIpaKEHHUS: T

Bomncmnre: 10g320-log S—log21¢

2
Haiinure perienye ypaBHEHUS: log 2(6 —x")=log 29X
T
Bemucmre (08 3| CIg 5

Tr
[lepeBenuTe U3 paguaH B rpaaychl E
. —~00\0-
VYKaxurte 4eTBepTh, B KOTOPOH JIEXKUT yroi , , ecinu , =700

. . 3z
Haiinute 3HaueHne KoCUHYyca yriia &, eciii U3BECTHO, 4TO: sin?=-0,8 u 7< a < -

5 x — 3
Haiinute obmacTs onpeneneHust QyHKIIMHA ftx) = log 573
+ 7x
bankoBckas nporieHTHas craBka paBHa 11% romoseix. KakoBa momkHa OBITH
nepBOHAYAIbHAsI CyMMa BKJIaza, 4TOOBI 4epe3 2 rojia ero pa3mep coctaBui 73926 pyoueid.
B Baze nexar s6m0ku: 6 xxenthix U 12 kpacHbIX. CKOJBKHUMH CIIOCOOAMHU MOKHO B3SITh U3

Ba3bl 2 )KENTHIX U 4 KpacHBIX s10710Ka?
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O6yan0mHeC${ AOIIYCKAITCA K C1a4Y€ 3K3aMCHaA ITPH BBIIIOJITHCHHUHU BCEX BUI0B

CaMOCTOSITENIbHOW PabOThI, MPAKTUYECKUX U KOHTPOJIBHBIX PadOT, MPETyCMOTPEHHBIX paboueii
IPOrpaMMOil U KaJIeHIapPHO-TEMaTHYECKNUM IIJIAHOM JAWCIUITIHHBL

(O8]

= A

12.
13.
14.
15.

16.
17.
18.
19.
20.

21

26.
27.

28.
29.
30.
31.
32.
33.

IlepeyeHb BONPOCOB K 3K3aMeHY
Yacts A

Kopens n-oii crenenn. CBolicTBa KOpHs 1-0i cTernienn. O000IIeHe TOHITHS O TIOKa3aTelne
CTENEHU

[Tonsitue norapudma u ero cBoiictBa. OCHOBHOE JorapuMUUECKOE TOXKIECTBO.
Hecsatuunbie u HaTypaibHbIe JorapudMel. [IpaBuna neictBuii ¢ morapudpmamu. [lepexon k
HOBOMY OCHOBAHHIO.

Jlorapugmuueckue ypaBuenus. [Ipuemsr pemenus. [Ipumepsi.

Jlorapudmuueckas Gpynkuus. Ee cBoiicTBa, rpadux

Tpuronomerpuueckue ¢pynkuuu. OnpenesneHue CuHyca, KOCUHyca, TaHreHca, KOTaHT'eHCa.
Paguannas mepa yria. [lepexon oT rpagycHOi Mephl K pagdaHHON 1 HA000POT.
3aBUCUMOCTh MEXy TPUTOHOMETPUUYECKUMH (PYHKIIMSIMHA OJHOTO yTJIa.

®opmyIibl ABOWHOTO yria. GOpMyJibl CIOKEHUS.

. Pemenne npocTedmmnx TpPUroHOMETPUYECKUX YPABHEHU.
. Tpuronomerpuieckue pyakuun. O0IacTh ONpeeeHUs U MHOKECTBO 3HAYCHU I

TPUTOHOMETPUUYECKUX (YHKLIUH.

OOpatHble TPUTOHOMETPUYECKHE (DYHKIIHH.

OcCHOBHBIE TIOHATHSI KOMOMHATOPUKH: pa3MEIICHUS, IEPECTAaHOBKH U COYECTAHUSI.
Teopus BeposiTHOCTENH. COOBITHE, BEPOATHOCTH COOBITHS.

3aBUCUMOCTb M HE3aBUCUMOCTH COOBITUN. COBMECTHOCTh U HECOBMECTHOCTD COOBITHIA.
[TpoTHBOMOIOKHOCTH COOBITHH.

Teopust BepoaTHOCTEN. ClI0XKEHUE U YMHOKEHUE BEPOATHOCTE.

[Tpupamenne GyHkiuu u npupaiieHue aprymenta. OnpeneneHne mpou3BOIHOM.
DU3NYECKUN 1 MEXAaHUYECKUM CMBICIT POX3BOIHOM.

VYpaBHeHUe KacaTeNbHOU K TpaduKy HyHKIIHH

[IpaBuna u popmynsl nuddepeHInpoOBaHUS.

. [IpuMeHeHne TPOU3BOTHOMN IS HAXOXKIACHUS SKCTpeMyMa () yHKITHH
22.
23.
24.
25.

[lonatue uHTErpana u NepBooOpa3Hoi

Teopema HproTrona — JleitOauIa

Crepeomerpusi. OCHOBHBIE aKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 AKCHOM.

[IpsiMbIe 1 IJIOCKOCTH B MPOCTPaHCTBE. B3anMHOE pacnoniokeHue IByX NpsIMbIX B
IIPOCTPAHCTBE.

B3anMHOe pacnoniokeHue npsaMon U mIocKocTy. [lapamienbHOCT IPSAMON U TUIOCKOCTH.
B3anMHOe pacmonokeHue IByX IUIOCKOCTEH B IPOCTPAHCTBE. [IeprneHIuKyIsapHOCTh ABYX
IIJIOCKOCTEM.

JIByrpaHHBIN yroiy. Yo Mexay IJIOCKOCTSIMU.

Mmuororpanauku. Bepimunasl, pedpa, rpanu MHOrorpanauka. @opmyna Dimepa.

IIpusma u ee coiicTa. [Ipsimas 1 HaKJIOHHAS] TPU3MBI.

[IpaBunbsHas npusma. [Lmomaak 60KOBOH U TIOJHON MOBEPXHOCTH TIPU3MBI.

Ky6. Iapannenenunen u ero cpoiictBa. O0beM kyba. O0beM mapasuiesenurnea.
[Mupamuna u ee cBoiicTa. [Lmomaas O0KOBOI U MOIHOM MOBEPXHOCTH MAPAMHU/IBI.
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34.
35.

36.

37.

38.
39.
40.

10.

11.
12.

13.
14.

15.

16.

17.

18.

19.

[IpaBwibHag nupamua. Y cedeHHAs MUpaMua.

[IpencraBnenue o MpaBUIBLHBIX MHOTOTPAHHUKAX (TETPadaAp, KyO, OKTadp, TOAEKa AP U

HUKOCA3IP).

Tena u noBepxHoctu Bpamenus. LHumuaap. OcHoBaHMs, BEICOTA, OOKOBAst TIOBEPXHOCTb,

oOpa3yromias, pa3seprka. [lmomaas 60KOBOM U MOTHON MOBEPXHOCTH.

Tena u moBepxHocTH BpameHus. Konyc. OcHoBaHue, BEICOTA, OOKOBasi TOBEPXHOCTb,

oOpasytoras, pa3Beptka. [nomaas 60KOBOH U MOJHON MTOBEPXHOCTH.

[Tap u cdepa. [lnomans MOBEpXHOCTH CHEPHI.

CeueHnust mapa u cepsbl.

dopmyiiel 00beMa MUpaMuIbl, TUIMHAPA U KoHyca. Dopmyra odbema mapa.

Yacts B

x=16  x%%+4 .
Y HalIUTE €ro 3HayeHue npu x = 2,25

x+x05+1 " x15-1

Ynpocture BeIpakeHUE
3 24
Pacnionoxkure uncia B IopsAIKe BO3pacTaHUs 242 5; 23,27

3anucaTh B BUJIe OOBIKHOBEHHOM JIPOOH OECKOHEUHYIO NECITHUHYIO Ipo0b: 4,(8);
-2,6(93).

1Y (1Y2 - 2 (1)
Pacrono)ure 4ucia B IOPSIKE BO3PACTaHUS (5) ; (SJ ;9 3534 (—)

Beraucnure: logsS + log 425 + log4i
125

Beruncnure: log;72 — loggy + log;18

1 1 2!
Berauciure: logy S + 108436 +2log, 8

Pemmre norapudmMudeckoe ypaBHEeHHE: 10g3 (2X - 1) =2

PemmTe norapupMudeckoe ypaBHeHHE 10g5 (x+1)= 10g5 (4x-5)

Pemmnre norapupmuueckoe ypasHenue logs (3x —5) = logs (x — 3)

PemmTe norapupMuIeckoe ypaBHEHUE jo; | (« + 3) - 4

PemmTe norapupMUIeCcKOe yPaBHEHHE 1o, (4 - x) + log , (1 - 2x) = 2 log , 3

Pemmre norapudmuyeckoe ypasuenue Ig (3 —x) —Ig (x+2)=21g2

VYrpocTute BeIpaKeHUE: 1-sin'a
cos’ a—1

sin(360° — &) cos(—«)
cos(180° + &)

Vnpoctute Belpaxkenue: 1 + cos” o — sin” o

Ynpocture BepakeHUE:

. T
VIpocTuTe BHIpaKEHUE: sin(a ——)ig(-a)

T
cos(—+a
(5 +a)

. . 5 .
Haiinure cos a u tg a, eciu sin o = a u o - yroa II koopauHaTHON YyeTBepTH
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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.

Haiinute cos o u tg o, ecmn sin o = 0,6 u o - yroxa [ koopJMHATHO YeTBEpTH
Haiinure cos oo m tg a, ecau sin oo = — 0,8 u o - yrox Il koopauHaTHO# YeTBepTH
Haiinure sin oo u tg a, ecnmu cos o0 = 0,6 1 o - yroi [ KoopauHaTHOM YeTBepTH

T
Pemure Tpuronomerpuueckoe ypaBHenue: 2 cos( x + Z) =4/2

Pemvite TpUroHOMETpUUECKOE YPABHEHHUE: sin x — 0,25 =0
Pemmre Tpuronomerpuueckoe ypaBHeHue: 2 cos X + 2 =0

Pelnte TPHrOHOMETPHYECKOE YpaBHEHHe: 2 sin” X +sinx — 1 =0
PelniTe TPUrOHOMETPHUECKOE ypaBHEeHHe: 2 sin” X + 7sin x — 4 =0

Pemure Tpuronomerpuueckoe ypaBHenue: 2 sin( x + %) +4/2=0

Pemnite TpuronomMerpuueckoe ypaBHenue: 2 cos X — 5 =0

16" (125Y
Pemure mokazaTenpHOE ypaBHEHUE: | — | =|——
25 64

Pelnte nokasatensHoe ypapHenue: 2 - 4 — 17 - 4+ 8 =0
Pelnre moKasaTelbHOE ypaBHeHHe: 3% — 4 - 3¥ +3 =0

2x+3
-2
Pemnre mokazaTenbHOE ypaBHEHUE: [5} =45"

. 1
Hanumure ypaBHeHHe KacaTenabHOH K rpaduky ¢pynkuuu f(x) =5 - 3 x> B TOUKe X( = 2.

CocTaBbTe ypaBHEHHE KacaTelbHoil kK rpaduky dynximun f(x) = e B Touke xo = 0.

3anuimTe ypaBHEHHE KacaTenbHoil K rpaduky Gymxuu f(x) =3 x° + 5x B Touxke ( 1; 8).

5—x
Haiinute npousBoaHyo GyHKIIUN ) =—+ 5
X

N . V4
Haiinure 3Hauenye Mpou3BOAHON QYHKIUM |, _ 3, 4 4 - 5sn » B TOUKE X, ZE

3+2x
x—5

Haiinure nponsBoanyto GyHKIUU y =

Haiigure mpou3BoaHYyI0 QYHKIHH y = — %x4 +3x° = 2x+11

Haiizure nponsBoHyro GyHKIMH y=X° — X ( X° + 7).
Haiitu mpomexxyTku Bo3pacTanus GyHKIIUN Y = x? — 2x + 3.

Uccnenyiite pynxumo f(x) = 3x” — 20 x> Ha Bo3pacTanue (yObIBAHIE) U SKCTPEMYMEL.

Uccnenyiite dynkmuio f(x) = ;x“ + §X3 — 3 Ha Bo3pacranue ( yObIBaHHUE).

2
BEIUHCINTE HHTErpa I (X +2x+1)dx
3

T

4
Beruncinte nHTErpa Istxdx_

z

6
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52.
53.
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65.

9
6x
Brruucnure uHTErpai j—,—
1 x

8
3 Zd
Boraucnure uaterpan | VX dx
1

1
BbIUHCITMTE HHTETPAT j(l +2x)dx
0

. . . 1 .
Haiinure o6muii Bua nepBoodpaznoit anst pyHkuuu f(x) = — - sin 3x
X

Haiiti nepBooGpasuyto dyskmm f (x) = 3x” + 2 x — 1, rpaduk KOTOPOii IPOXOIUT Hepes
Touky M ( 2;4).

Haiinure nepBooOpasnyro GyHKIMHU X ; - 3 i/)672

Jlnst pyrxumn f(x) = (2x + 5)° HaiiauTe 1epBo0OpasHyIo, rpadHK KOTOPOI MPOXOIUT Yepe3
Touky M (- 2; 3).

B smuke 20 mapoB, u3 Hux 12 6enbix, octaiabHbie roiryosie. M3Bnekaror 2 mapa. Haiitu
BEPOSITHOCTH, YTO 00a 1mapa Oeble.

B niepBoii ypHe coaepkutcs 8§ cuHUX U 10 )KEeNThIX MapoB, BO BTOPOM 4 OenbiX U 12 KenThIxX
mapoB. 13 ka0l ypHbI Hay/lady U3BJIEKIIU 110 OJHOMY Iapy. HailTu BeposITHOCTH TOTO,
YTO 00a W3BJICUEHHBIX IIapa JKEJITOTO LBETA.

AndaBuT HEKOTOPOTO sA3bIKA COACPKUT 12 OyKB. CKOJIBKO CYLIECTBYET TPEXOYKBEHHBIX CIIOB,
COCTaBJIEHHBIX U3 OYKB 3TOr0 ayhaBuTa, €Ciid OYKBBI B CJIOBAX MOTYT MOBTOPSATHCS?
AndaBuT HEKOTOPOTO sA3bIKA COAECPKUT 12 OyKB. CKOJIBKO CYLIECTBYET TPEXOYKBEHHBIX CIIOB,
COCTaBJICHHBIX U3 OYKB 3TOr0 aynaBuTa, €ciii OYKBBI B CJIOBAX HE MOT'YT ITOBTOPSTHCA?

B kop3une 16 mapos, u3 Hux 14 6enbix, octaiabHble cuHue. M3BnekaroT 2 mapa. Haiitu
BEPOSITHOCTH COOBITHI TOTO, YTO 00a Iapa CHHUE; TIEPBBIN map OeJblii, a BTOPO CHHUIA.

Ha nexxypcTBo u3 3 MaJIbuMKOB U 4 IEBOYEK CTy4ailHO oTOMparoT 4 nexxypHbIX. CKOTBKIMHU
croco0aMu UX MOXKHO OTOOpaTh MPH YCIOBHH, YTO OyAyT OTOOpaHBI 2 MaTb4HKa U 2
eBOYKU?

VY CTpoiCcTBO COCTOUT U3 TPEX JIEMEHTOB, pabOTaIOINX He3aBUCHMO. BeposTHOCTH
0€30TKa3HOI pabOoTHI 3a OMpEAETICHHBIN MPOMEKYTOK BPEMEHH IEPBOT0, BTOPOTO M TPETHETO
arneMeHTa cooTBeTcTBeHHO paBHbl 0,4; 0,3; 0,5. HaliTu BEpOsSITHOCTH TOTO, YTO 32 3TO BpEMs
OTKaXXYT BCE TPH dJIEMEHTA.

N3 15 TypucTOB Ha/10 BEIOPATH NEKYPHOTO U €ro MOMOIIHUKA. CKOJIBKUMHU CITOCOOAMHU 3TO
MOJKHO ceiaTh?

Jlnaronanb 0ceBOro ceyeHus MUIMHApa paBHa 12 cm, a paanyc ocHoBaHus — S5 cM. Haiinute
BBICOTY LIUJIUH/IPA.

B npaBuibHO#N 4eTHIpEXYTOIBHOM MUpaMue BEICOTa paBHa 12¢Mm, a anogema - 15cm.
Haitgure nomaaps noJHOM NOBEPXHOCTH NUPAMHUIBI.

B ocHoBanuu npaBuibHON ueTelpexyroibHoi npusmel ABCDA B, CD; nexur kBaapat co
crtopoHoit 4 cM. Jlmaronans npusMbl AC; o6pasyert ¢ iockoctbio ocHoBaHusI ABCD yroun
60°. Haiinute BbICOTY IPU3MBI U IIJIOLIA/1b [TOJIHOM TOBEPXHOCTH.

JluaroHanb MpaBUIBLHON YETHIPEXYTOIBHOM MPU3MBI COCTABIISET ¢ OOKOBOM TpaHbio yroiu 60°.
Haiinute 06beM pHU3MBbI, €CIIM CTOPOHA OCHOBaHUS 8cm
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67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.
80.

81.

Pannycel ocHOBaHWI yCEUEHHOTO KOHYCa paBHBI 12 ¢cM U 5 ¢M, a 00pasyroliasi HaKJIOHeHa K
TJIOCKOCTH OCHOBaHMsI 1Mo yriioM 45°. HaliuTe rutomans 1 00beM YCEUEHHOT0 KOHYCA.
HaiinuTe moyHyIo M1011a1b MOBEPXHOCTH U 00beM MUPAMU/IBI, Y KOTOPOH BBICOTA paBHA 2 M,
a OCHOBAHHMEM MUPAMUIBI SIBISETCS KBaAPAT CO CTOPOHOM 3 M.

OcHOBaHHEM MUPAMU/IBI SIBJISIETCSL TPEYTOJIBHUK cO cTopoHamu 12 cm, 10 cm, 10 cm. Kaxknas
OOKOBas TPaHb HAKJIOHEHA K OCHOBaHUIO 1101 yriom 60°. Halimure 06beM U mIo1mab
OOKOBOI TOBEPXHOCTH MUPAMUJIBI.

Haiinure cTOpoHYy OCHOBAaHHMS U BBICOTY NIPABUJIBHOW YETBIPEXYTOJIBHOU IIPU3MBI, €CIIH
Som=90cM’, Sgo=40cM’.

Boicora nununapa pasHa 10 aM. ITnomane ceueHns nuanMHApa MIOCKOCTHIO, MapalIeIbHON
OCH IWJIMHJIpA U YAAJIeHHOM Ha 9 1M OT Hee, paBHA 240 1M 2, Haiinure pagnyc nuiuHapa.
OcHoBaHUE MPSMON TTPU3MBI — PABHOOEAPEHHBIN, PSIMOYTOJIBHBIN TPSIMOYTOJIBHBII
TPEYTOJIBHUK CO CTOPOHOU 6 cM, a muaroHainb 60koBoit rpanu 10 cM. HaliquTe momaas
OOKOBOW MOBEPXHOCTH H 00HEM MPU3MBI.

B npaBuibHOI YeTHIPEXYTrOIBLHOM MPU3ME IJIONIaAh OCHOBAHMS paBHA 25 cM?, a BbICOTa 4 CM.
HaiinuTe nuaronanb u 00bEM MPU3MEL.

OcHoOBaHUEM MPSAMOUN MPU3MBI CITYKHUT MPSMOYTOJIbHBIA TPEYTOJIbHUK ¢ KareramMu 12 cMm u 5
CM, BBICOTA ITPU3MBbI paBHa 8 cM. HaiinuTe mioma s noJHOW MOBEPXHOCTH.

Pannyc okpyKHOCTH, OIIMCAHHOW OKOJIO OCHOBAHUS IIPaBUIILHOM IIECTUYTOJIbHOMN IIPU3MBI,
paseH 3 cm. Haliure miomaas mojJHoN MOBEPXHOCTH MPU3MBI, €CJIM €€ BbIcOTa paBHaA 10 cM.
JlnaroHasnp MpaBUIILHOMN YETHIPEXYTOJIBLHOM MPU3MBI COCTABIIAECT ¢ OOKOBOM rpaHbio yroma 30°.

Haiinure momaas 60KOBOW MOBEPXHOCTH U 00BEM MPU3MBI, €CJIM CTOPOHA OCHOBAHMS V2
CM.

BricoTa mumaapa Ha 12 ¢M OoJblie ero paanyca, a Iionaab MOJTHON MOBEPXHOCTH paBHA
288 1 cm’. Haiiure paanyc OCHOBAHUS LUJIUHIPA.

Jlnaronanb MpaBUIBLHON YETHIPEXYTOIBHOM MPU3MBI COCTABISET ¢ OOKOBOM TpaHbio yroia 60°.
Haiigute 06beM mpHU3MBI, €CIIM CTOPOHA OCHOBAHUS 6 CM.

Juametp mapa paBeH BbICOTE KOHYCa, 00pa3yromas KOTOPOTO COCTABISET C TNIOCKOCTHIO
ocHoBaHus yroa 60°. Haiitu oTHomeHne 00EMOB KOHYCA U IIapa.

Pannyc mapa paBen R=5. HaiinmuTte momaas moiHONH MOBEPXHOCTH BIIMCAHHOTO B IIap Kyoda.
Pannycel ocHOBaHWI yCEUEHHOTO KOHYca paBHBI 4 ¢cM U 12 cM, a oOpasytrotiasi paBHa 17cwm.
HaiinuTe: a) BRICOTY yC€UE€HHOTO KOHYCA; 0) IJIONIAlb OCEBOTO CEYCHUSI.

B ocHOBanuu npaBuiabHOM YeThIpexyroyibHOM pu3mMbl ABCDA B C D) nexxut kBaapar co
cropoHoit 8 cMm. [luaronans nmpu3mbsl AC; 00pasyeT ¢ miockocTsio ocHoBanusst ABCD yron

30°. Haiiaure BbICOTY IPU3MBI U IIJIOLIA/1b [TOJIHOM TOBEPXHOCTH.

Crnenudukanus KOMILIEKTA OIEHOYHBIX MaTepuaioB. Pacnpenesienue TeCTOBBIX 3aJaHUI
10 THUIAM U YPOBHSIM CJIO’KHOCTH.

Taouuna 1. Tunbl, ypoBeHb CJI0KHOCTH M BpeMsl BbINIOJHEHHUS TECTOBBIX 3aJaHUI.

Bpewms
YpoBeHb
Howmep 3aganus Tune! 3anadgus BBIITOJTHCHM S,
CII0)KHOCTH
MUH.
3aganue 1-5 3agaHre OTKPBITOTO THUMA C PAa3BEPHYTHIM | BHICOKHM 8
OTBETOM
3ananue 6-10 3aJlaHusl OTKPBITOrO THIA HA JONOJIHEHUE MOBBIIIECHHBIA | 5
3amanme 11-13 3amanne 3aKphITOTO THIIA HA YCTaHOBJIEHHE | 0a30BBIN 2
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IIOCJICA0BATCIBHOCTHU

3aganue
BBEIOOPOM  OJTHOTO

3amauue 14-16

KOMOWHUPOBAaHHOTO
BEpPHOTO OTBETa W3
YeThIpeX NPEeASIOKEHHBIX U 000CHOBaHHEM

TMOA ¢ | 0a30BbIH 2

BBIOOpaA

3ananue 17-19 | 3agaHue 3akpbpITOrO THIIA HA YCTaHOBJIEHUE | 0Aa30BBIN 2
COOTBETCTBUS

3ananue 20 3amanue  KOMOMHHPOBAHHOTO THUMa ¢ | 0a30BBIN 2

BBIOOPOM HECKOJIBKMX BapHAHTOB OTBETA M3
IPEUIOKEHHBIX 1 000CHOBAHUEM BBIOODPA

Tabauna 2. CueHapuu BbINOJHEHNUS TECTOBBIX 3aJaHU I

Tum 3amanus

IlocienoBaTenbHOCTE AEHCTBUN
HpI/I BBIITOJIHCHUHA 3alaHUSL

3amaHne KOMOMHHUPOBAaHHOTO THMA C
BHIOOPDOM OJHOTO BEPHOTO OTBETa W3
YCTBIPCX MPCAJIOKCHHBIX U O6OCHOBaHI/IeM
BBIOOpA

[IpounTaiite TeKCT, BbIOEPUTE MPABMIBHBIA OTBET
1 3aIUIIUTE apTyYMEHTHI, 000CHOBBIBAIOIINE BHIOOD
OTBETa

3amaHue KOMOMHHMPOBAaHHOTO THMA C
BBIOOPOM HECKOJIBKMX BapHaHTOB OTBETA

[IpounTaiite TeKkcT, BEIOEpPUTE MPABUIBHBIE OTBETHI
Y 3aIUIIUTE apTyMEHThI, 000CHOBBIBAIOIINE BHIOOD

U3 TPENJOKEHHBIX W  0OOCHOBAaHHEM | OTBETOB

BBIOOpA

3anaHue 3aKpBITOTO THIA Ha | [Ipounraiite TEKCT u YCTaHOBUTE

YCTaHOBJICHHE ITOCIIEOBATEIbHOCTH IIOCJIEI0BATEIBHOCTD. 3anumure
COOTBETCTBYIOILIYIO  IOCIEA0BAaTEILHOCTh U (pP

CJICBA HAITPaBO

3amanue 3aKpBITOTO THIIA Ha

YCTAaHOBJICHUC COOTBCTCTBUA

[IpounTaiiTe TEKCT MU YCTAaHOBUTE COOTBETCTBUE.
3anuimmure BEIOpaHHBIC U psl noj
COOTBETCTBYIOIIUMU OYKBaMH.

3aI[aHI/I5I OTKPBITOI'O THUIIA HA JOIIOJIHCHHEC

[TpounTaiite TeKCT U HOMOTHUTE (Ppazy

3aaHue OTKPBITOIO THUIA C Pa3BEPHYTHIM
OTBETOM

IIpounTaiite TEKCT M 3alMIUATE pPa3BEPHYTHIN
00OCHOBAHHBIN OTBET

Taoauna 3. CucreMa olleHUBaHUSA 3aaHHUH.

Howmep
3a/1aHUS

VYka3aHus 1o OleHUBaHUIO

PesynbTar orneHnBaHus (0aLIbL,
MOJTy4YEHHBIE 32 BBITIOJTHEHUS
3a/1aHMSN)

3amanue 1-5
OTBETOM

3aiaHue OTKPBITOTO THUIA C Pa3BEPHYTHIM

[TonHpli mNpaBUIBHBIA OTBET Ha
3aJaHue OICHUBACTCA 3 Oauiamu;
eciu JIOTIyIIIeHa oJlHa
OIMOKa/HETOYHOCTh /oTBET
MpaBWIbHBINA, HO HE MOJHBIA — 1
0aJ1, ecnu JOMyIIeHo Ooliee OMHOM
OomuOKN / OTBET HEMPABWIHHBIA /
OTBET OTCYTCTBYeT — () 6asuios.

3amanue 6-
10

BaHaHI/IH OTKPBITOT'O THIIA HA JOIIOJIHCHUE

[TonHbli MpaBUIBHBIA OTBET Ha
3aJaHue OICHUBACTCA 3 Oauiamu;
eclu JIOTIyIIeHA oJlHa
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o1MOKa/HETOYHOCTh /oTBET
[IpaBWIbHBIN, HO HE MOJHBIA — 1
OaJy1, eciu JOmyIeHo 0oJiee OHOM
omKOKH / OTBET HENpPaBUIIbHBIN /
OTBET OTCyTCTBYeT — () OasioB.

3anaHue 3ananue 3aKpBITOTrO THIIA Ha | CoBrajieHUe € BEPHBIM OTBETOM
11-13 YCTaHOBJICHUE MTOCIIEA0BATEIbHOCTH orieHUBaeTcs 1 OayytomM; HEBEpHBII
OTBET WU ero orcyrcteue — 0
6aJIoB.
3ananue 3amanue koMOuHUpoBaHHOro THma c | [lomHOe coBmageHUE C BEPHBIM
14-16 BBIOOPOM OJIHOTO BEpPHOTO OTBETAa M3 | OTBETOM OIICHUBaeTcs | OGamiom;
YeThIPEX MPEIOKECHHBIX 1 0OOCHOBAaHUEM | HEBEPHBI ~ OTBET  WJIH  €r0
BBIOOpA orcyrctBue — () GaJIoB.
3anaHue 3ananue 3aKpBITOTrO THIIA Ha | CoBrajieHUe € BEPHBIM OTBETOM
17-19 YCTAHOBJICHUE COOTBETCTBUSA orieHUBaeTcs 1 Oayytom; HEBEpHBII
OTBET WU ero orcyrctBue — 0
6aJIoB.
3ananue 20 | 3ajmanue KoMOMHHMpoBaHHOro Tuma c | [lomHoe coBmazeHHe ¢ BEpHBIM
BBHIOOPOM HECKOJBKMX BapHUaHTOB OTBETa | OTBETOM OIleHUBaeTcs 1 Oamowm;
U3 TPEUIOKEHHBIX W OOOCHOBAaHHEM | HEBEPHBI ~ OTBET  WJIH  €r0
BBIOOpA orcyrcTtBue — () GayIoB.
Taoiuna 4. JlomosHuUTe/JbHBbIE MaTepUaJbl M 000pPyIOBaHHE, He00XOAUMBbIE JIs

BBINOJTHEHUSI TECTOBBIX 3aJaHMil

Kon HaunMeHoBaHHuEe KOMIIETEHIIUNA JlonoHUTEIbHBIE MaTepHAIIBI
KOMIIETEHIIUHA 1 000pyTIOBaHUE
— - bymara
Pyuka

2. TecToBBIE 3a1aHUSA

Bapuanrt 1

1. IlIpounTaiiTe TEKCT U 3aNMUIINTE Pa3BEPHYTHIi 000CHOBAHHBIH OTBET.
Haiit kommm4yecTBO coco00B, KOTOPHIMH MOKHO PacCaanuTh TPEX peOsT.
JTaJIOHHBIN OTBeET.
2. TlpouuTaiiTe TEKCT M 3aNIMIINTE Pa3BePHYTHI 000CHOBAHHBIN OTBET.
Kakas npo0b Ha3bIBaeTCs MPABUIIBHOI?
JTaJOHHBIN OTBeET.

3. IlpouuTaiiTe TeKCT M 3aNIMIINTE Pa3BePHYTHI 000CHOBAHHBIN OTBET.
Ha ocHOBaHUM CBOICTB OMCCEKTPHCHI 3AIUIINTE €€ OTpEIeICHNUE.
Hexotopsie cBolicTBa OMCCEKTPUCHI:

o Kaxnmas Touka, nexaniast Ha OUCCEKTPHCE yTriia, HAXOUTCSI Ha OJIMHAKOBOM PAaCCTOSIHHH
0T 00€UX CTOPOH ATOTO yIiia — 3TO KIIF0UEBOE CBOMCTBO OMCCEKTPHCHI.

e B TpeyrombHuKe MOKHO TIPOBECTH TPU OUCCEKTPUCHI U3 KAXKIOW BEPIIUHBI, U BCE OHU
MIEPECEKYTCS B OJHOU TOYKE, KOTOpPast Ha3bIBAETCS HEHTPOM BIIMCAHHON OKPYKHOCTH.

o buccekrpuca yriia TpeyrojibHuKa JACJIUT NPOTUBOMOJIOKHYIO CTOPOHY Ha OTPE3KH,
MIPONOPLUMOHAIBHBIE TPUIIEKAIUM CTOPOHAM.

e Vron Mexy OMCCEKTPUCAMH JIBYX CMEXHBIX YTTIOB (MEXIY BHYTPEHHUMU M BHEITHUMU
OMCCEKTpHCaMH YTJIOB TPEYTOJIbHUKA TP OJTHOM BepimuHe) paBeH 90 rpamycam
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ITAJTOHHBIN OTBET.

4. IIpounTaiiTe TeKCT U 3aNMIINTE PA3BEPHYTHIH 000CHOBAHHBIH OTBET.
Ha ocHoBanuu maHHO# (OpMYIIBI COKPAIIEHHOTO YMHOXKEHUSA (a + b)? = a? +2ab+b?, 3anummre
€€ CIIOBECHYIO (DOPMYITHPOBKY.
JTAJOHHBIN OTBET.

5. ITpounTaiiTe TEKCT U 3aNUIINTE Pa3BEPHYTHIii 000CHOBAHHbLIN O0TBET.
Haiit komm4yecTBO Coco00B, KOTOPHIMH MOYKHO PacCauTh YEThIPEX PeOsT.
JTaJOHHBIN OTBeET.

6. Jonoanute ¢ppasy Jlaunsie uncna V169 V0,64 V2 HaswBaroTcs ... ?

7. Jonosnute Pppa3y. Beskas OeckoHeuHas 1ecsTUYHAsI HEepruoIuieckas Apoob
ABJIAECTCSL YUCIIOM .... 7

8. Jomoanute ppa3y. ParonanbHbeie ¥ UPpallMOHANBHBIC YHCIa BMECTEe 00pa3yioT
MHOJKECTBO ...

9. Jlomosnute ¢pasy. PazHocTs KyOOB IBYX BBIpaKEHUN paBHA MTPOU3BEICHUIO Pa3HOCTH
MEepBOTO U BTOPOIO HA ...

10.  Jdomosnute ¢pa3y. 'eomerpusi — pazaen MmaTeMaTHKH, U3y4arOUIUA CBOMCTBA
11. HpoanaﬁTe TEKCT U YCTAHOBUTE MOCTICI0BATCJIbHOCTD. Pacnosoxure yucia B
nmopsaAKe BO3pacTaHus
1. -23
2. 0
3. 45
4. 45

3anummure COOTBETCTBYIOIIYIO OCIEA0BATENBHOCTE (P CIeBa HANPaBo:

5. IlpounTaiiTe TEKCT U YCTAHOBHUTE NMOCJ€A0BATEIbHOCTD. Pacnoso:xure ynciia B nopsiake
yObIBaHHS

1) 6,7

2) -2

3) 0

4) 400

3anummre COOTBETCTBYIOIIYIO TIOCIEA0BATEIBHOCTE UG CIeBa HAPABO:

6. TIpounTaiiTe TEKCT M YCTAHOBHUTE MOCIE0BATEIbHOCTD. Pacnono:kuTe yucjia B mopsiake
yObIBaHHS

1) -6,7

2) -2/5

3) 08

4) 4

3anuimTe COOTBETCTBYIOINIYIO MOCIEA0BATEIIBHOCTD (P CIIeBa HAIIPABO:
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7. TIlpoumraiiTe TeKkcT, BbI0epuTe OJMH NPABWIbHBIA OTBeT W 3alMIIMTE APTryMEHTHI,
000CHOBBIBAIOIIIME BHIOOP OTBETA.
Pewnte pasuenue log, x + log, 5=log, 20
1) 15
2)5
3)4
4) 10.
OrtBerT.
OobocHoBaHue.

8. IlpouuraiiTe TekcT, BbIOEpUTE OJMH NPABWJIbHBIA OTBET M 3aNMIIUTE APTYMEHTDI,
000CHOBBIBaIOIIIME BLIOOP OTBETA
Pemmte pasuenue log, x + log, 6=log, 18.
o
2) 11
3)3
4) 12.
OTBerT.
O6ocHoBaHHE.

9. IlpoumTaiiTe TeKcT, BbIOepUTe OJMH MNPABMIBHBIA OTBeT M 3alHIINTE APTryMEHTHI,
000CHOBBIBaKOIINE BHIOOP 0TBETA
Pewnre papuenne log, x +log, 3=log. 12.
o
2)4
3)9
4) 15.
OrtBer.
O0ocHOBaHHE.

10. IIpouMTaiiTe TEKCT M YCTAHOBHTE COOTBETCTBHE.
K kaxxknoii mo3unum, 1aHHOH B JIEBOM €TO0JI01e, TOA0epUTE COOTBETCTBYIOLIYIO

MO3UIMIO U3 MPABOBOr0 CTOJIONA.

3agaua OTtBer

A

Crepeometpust 1 Paznen MaTEMAaTUKHU M3y4Yaroun CBONCTBA
reoMeTpUUYeCcKUX GUryp B IPOCTPAHCTBE

b

Konyc 2 I'eomerpnuyeckoe TeJO, KOTOpPOE IPEACTABIAET
CcOOOH COBOKYIHOCTb BCEX TOYEK IPOCTPAHCTBA,
Haxo4dmuxcss OT HCHTpa Ha pacCTOsIHWUH, HC 0oIblIIE
3aJJaHHOT0. DTO PAacCTOSIHUE Ha3bIBACTCS PajANyCcoM
mapa

[ap 3 OTO  Teno  BpamieHus, KOTOpOe  IOJIy4aeTcs
Bpall€HUEM IIPSAMOYIOJIBHOIO TPEYrOJILHUKA BOKPYD
OJIHOTO M3 KaTeToB. [Ipsmas, KoTopas COAEpKHUT ITOT
KaTeT, Ha3bIBACTCs OChIO KOHYyCa

Hunuuap 4 ['eomerpuueckoe TEJIO, OTpaHUYEHHOE
LAJIMHIPUYECKON IIOBEPXHOCTBIO " JBYMs
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| napajiCJIbHBIMU MJIIOCKOCTAMHU, ICPECCKAONIUMUA eé

3anummre BbIOpaHHbIe HUGPHI 0] COOTBETCTBYIIMMH OYKBAMM:

A b

B

r

11. IIpouuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.
K ka:xknoii nmo3unum, 1aHHOH B JIEBOM CTO0JI01e, TO0epUTe COOTBETCTBYIOLIYIO

MO3UIMIO U3 MPABOBOr0 CTOJIONA.

3apaua OtBer

A Ha Honb nenuTh Henb34 1 Teopema [Iudaropa

b KBagpar  runoteHy3sl paBeH  cymme | 2 BepHo

KBaJpaTOB KaTETOB

B Konyc 3 3TO TEJIO BpalleHUus, KOTOpPOE
MOJTy4aeTCs BpalleHUEM
MPSIMOYTOJIBHOTO TpEyroJbHUKA
BOKPYT OZJHOTO M3 KaTE€TOB

r [TapannenorpamMmm 4 YETBIPEXYTOJIBHUK, Y  KOTOPOTO
MIPOTHUBOJIEKALTUE CTOPOHBI
MONapHO TMapajliedbHbl, TO €CTb
JIeXKaT Ha NapaulesIbHbIX NPSIMBIX.

3anumure BoiIOpaHHble HMQPHI N0 COOTBETCTBYIIMMHU O0YKBAMM:

A b

B

r

12. IIpouuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.
K kaxaoi no3umum, T1aHHO B JIEBOM CTO0JI01I€e, MOA0epHTEe COOTBETCTBYIOIIYIO

MO3UIIUI0 U3 MPABOBOI0 CTOJI0LA.

3apaua OTtBeT
A Kaxkon norapudm HasbIBaeTcs | 1
HATypaJIbHBIM? jorapudM 1Mo OCHOBaHUIO €
b Jlorapugpm 2 | 3TO MareMaTuyeckas byHKIM,
KOoTOpast  sIBISIETCS  OOpaTHOM K
olepanusiM BO3BEJIECHUS B CTENEHb.
Jlorapudm orBeuaer Ha Bompoc: «B
KaKyl0 CTEIEHb BO3BECTH YHCIO a,
YTOOBI MOJYYHUIIOCH YUCIIO b
B Kakoii norapum HasbiBaeTcs gecatnyabM? | 3 | Inx
r 4 | morapudmM 1o ocHoBaHuUIO 10
O6o03HaueHne HaTYpaTbHOTO Jorapudma?

3anumure BoiIOpaHHble HMQPHI N0 COOTBETCTBYIIMMHU O0YKBAMM:

A b

B

r

13. IlpoumnTaiiTe TeKCT, BIOEPHTE BCe MPABWJIbLHBIC OTBEThHI M 3alIHIINTE APTYMEHTHI,
000CHOBBIBAIOILME BBHIOOP OTBETA. YKAKUTE BCE BEPHbIE CBOIICTBA NPAMOYT0JIbHUKA.

1) Bce cTopoHBI paBHBI
2) Bce yrusl npsamMeie

3) IIpoTHBOIIONOXHBIE CTOPOHBI PABHEI

4) OnuH IpsSAMOH yroi
OTBerT.
O0ocHoBanue.

104




Karoun kK onieHNBaHHUIO

Bapuanr 1
Ne BepHelIii oTBeT Kpurepun
3aiaHusd
1. Orser. Ecnn nepsoro us pedar na 10 mectax MOXHO | /| 6 — HOJIHOe NPABUIbHOE
nocaguth 10 cmocob6amu, BTOporo — 9 cmocodamu, | coomeemcmeue;

Tpetbero  — 8 cmocobamu, torma Gyaer 720 | 0 6 — ocmansusle cryuau
crroco0oB. Pemrerme: 10 x 9 x 8 = 720 criocoOoB.
2. [lpaBunbHOM  HasbBacTCA  apoOb, y KOTOpo# | [ 6 — noiHoe npasuivhoe
YMCIIMTENb MEHBIIE 3HAMEHATENA. DTO O3HAYAET, YTO | coomeemcmaeue;
3HAaueHHE TIPaBUIBHOM JpoOM BCeraa MEHBIIE | () 5 — ocmanibHbLE C Tyuau
€JIMHHUIIBI.
3. BuccexTpruca— Jy4, UCXONAIIMA U3 BEPIUMHBI YA M | [ 6 — HOJIHOe NpABUlbHOE
JISTSAIINAIN 3TOT YTOJT Ha JiBa PaBHBIX yTia coomeemcemaue;
0 6 — ocmanvHvle cayuau
4, KBaapaT cyMMbI IBYX BBIpQKCHHUIT paBEeH KBaapary I 6 — nonnoe npasunvroe
IIEPBOT'0 BBIPAXKCHUSA IIJIIOC YABOCHHOC IIPONU3BEACHNE coomeemcmeue;
IIEPBOT0 Ha BTOPOE ILIIOC KBAaApaT BTOPOrO 0 6 — ocmanvhvie cryuau
BBIPAKCHHS.
5. Orser. Ecnu nepsoro u3 pedsar Ha 10 mectax MOXHO | | 6 — ROIHOe NpPABUIbHOE
nmocaauth 10 crrocobamu, BTOporo — 9 crocobamu, coomeemcmaue;
TpeTbero — 8 crocodamMu, 4eTBepToro — 7 0 6 — ocmanvhvie cyuau
criocobamu, Toraa oyaer 720 cnocobos. Pemenue: 10
x 9 x 8 x 7= 5040 crtocoOoB.
6. UppalHOHATbHBIMU 1 6 — nonHoe npasunvHoe
coomeemcmaue,
0 6 — ocmanvHvle cayuau
7. UppaIMOHATBHBIM I 6 — nonHoe npasuibHoe
coomeemcmeaue,
0 6 — ocmanvHvle cryuau
8. JIEHCTBUTEIBHBIX YUCEI 1 6 — nonHoe npasunvHoe
coomeemcmaue,
0 6 — ocmanvHvle cayuau
9. HETIOJHBIN KBaJpaT UX CyMMbI I 6 — nonnoe npasuibHoe
coomeemcmaue,
0 6 — ocmanvHvle cryuau
10. MPOCTPAHCTBA, TAKUE KaK paccTosiHue, Gpopma, 1 6 — nonHoe npasunvHoe
pa3mep 1 B3auMHOE PacIooKeHne Guryp coomeemcmaue,
0 6 — ocmanvHvle cayuau
11. 1),2),3),4) I 6 — nonnoe npasuibHoe
coomeemcmeue,
0 6 — ocmanvHvle cryuau
12. 4),1),3),2) I 6 — nonnoe npasunvHoe
coomeemcmaue,
0 6 — ocmanvHvle cryuau
13. 4),3),2),1) 1 6 — noanoe npasuivbhoe
coomeemcmaue,
0 6 — ocmanvHvle cayuau
14. Orger. 3) 2 6 — noaMblli NPABUNLHBLU
OGocHOBaHHKE: OTBET MOJTYYEH B PE3YNILTATE PEIICHUS | omgen;

105




HOFapI/I(l)MI/I‘{eCKOFO YPaBHEHUA 110 CBOMCTBaM 1 6 — ooun u3 npasulbHvlx
norapHQ)Ma C OINHAKOBBIM OCHOBAHHUEM pPaBHBIM 4, omeemoes He yKa3aH,

0 6 — ocmanvHvle cayuau

15. Orger 3) 2 6 — noaHblll NPABUNILHBLIL
O0o0CcHOBaHHE: OTBET IMOJIYYCH B PC3YyJIbTATC PCUHICHUA omeem,
HOFapI/I(I)MI/I‘{eCKOFO YpaBHCHUA 110 CBOMCTBaM 1 6 _ OC)MH U3 NpasunIbHbIX
norapHQ)Ma C OINHAKOBBIM OCHOBAHHUEM pPaBHBIM 7. 0meemos ne ykazam,
0 6 — ocmanvHbie cryuau
16. Ortser 2) 2 6 — noaMblli NPABUNLHBLU
OGocHOBaHHKE: OTBET MOJTYYEH B PE3YNILTATE PEICHUS | omgen;
J'IOFapI/I(i)MI/I‘-IeCKOFO YpaBHECHHUA 110 CBOMCTBaM Ji 6 _ 0()”” U3 NpPasUNbHbLIX
norapn(pMa C OJUHAKOBBIM OCHOBAHHUEM pPAaBHLBIM 5. 0meemos ne ykaszam,
0 6 — ocmanvHble cayuau
17. A b B r 1l 6 — nonmoe npasunvHoe
1 3 2 4 coomeemcmeue,
0 6 — ocmanvHbie cryuau
18. A b B r I 6 — nonmoe npasunvHoe
2 1 3 4 coomeemcmeue;
0 6 — ocmanvHble cayuau
19. A b B r 1 6 — nonmoe npasunvhoe
1 2 4 3 coomeemcmeue,
0 6 — ocmanvHbie cryuau
20. Ortser. 2), 3) I 6 — nonnoe npasuibHoe
O6ocHoBanue. ITo OIpeACJICHUIO NPAMOYTOJIbBHUK — coomeemcemaeue,
YETBIPEXYTONBHUK, Y KOTOPOTO BCE YTJIbI IPSIMBIE. 0 6 — ocmanvhvie cryuau

HexoTtopsie cBoMCTBa MPAMOYTOIBHUKA!
IIpoTHBOMOI0KHBIE CTOPOHBI PABHEI.

1.

4.

Bapuanr 2
IIpounTaiiTe TEKCT W 3aNMIINTE PA3BEPHYTHIH 000CHOBAHHBINH OTBET
HaiiTu xonndecTBo crioco60B, KOTOPHIMU MOKHO PAacCaJNUTh YEThIPEX PEOsT.
DTaNOHHBIN OTBET.
IIpounTaiiTe TEKCT W 3aNMIINTE PA3BEPHYTHIH 000CHOBAHHBINH OTBET
Kaxkas mpoOn Ha3bIBaeTCS HEMPABMIBHON?
DTaNIOHHBIN OTBET.

IIpounTaiiTe TEKCT W 3aNHUIINTE PA3BEPHYTHIH 000CHOBAHHBINH OTBET
Ha ocHOBaHuHM CBOMCTB MeIMaHbl 3aAIUIIUTE €€ ONPEACICHUE.
HexoTopble cBOMICTBAa MEIHAHBI:
- Bce Tpu menunanbl nepecekaroTcsl B OHOW TOUKE — LEHTPOUIE WA LIEHTPE TAKECTH
TpEyroJibHUKa. JTO NepeceyeHre BCerjaa HaX0AUTCsl BHYTPU TPEYTOJIbHUKA.
-Touka mepecedeHuss MeIuMaH ACIUT KXY MEIHWaHy B OTHOIIEHMH 2:1, cuurtas OT
BEPIIVHBI.
-OTpe3ku MeAraH OT BEPIIMH JI0 LEHTPOUA JENSIT TPEYroJbHUK HA TPU TPEYroJbHUKA
PaBHOM TUIOIIA/IH.
- Tpu MeauaHbl JeIAT TPEYTOJIbHUK HA MIECTh TPEYTOJIbHUKOB PABHOM IUIOIIAM.
DTaJOHHBINA OTBET.

IIpounTaiiTe TEKCT U 3aNMIINTE PAa3BEPHYTHIi 000CHOBAHHBLINH OTBET
Ha ocnoBanuu hopmyiet Teopemsl [Tudaropa a? + b? = ¢, 3anummmre ee CI0BECHYIO

(OpMyNHpPOBKY.
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OTaJIOHHBIA OTBET.

5. IIpouwnTaiiTe TEKCT M 3aNUIINTE PA3BEePHYTHIi 000CHOBAHHBIN 0TBET
HaiiTu xonndyecTBo cioco60B, KOTOPHIMU MOKHO PaccaJuTh TPEX peOsT.
OTanOHHBIN OTBET.

6. Jonosuute ppa3y. Jannsre uncna V196 V0,66 V7 uaseiBarorcs ... 7

7. Jlomoanute ¢pasy. PanronansHbie 1 HppaliioOHAIBHBIC YUCIIA BMECTE 00pa3yIoT
MHOJKECTBO ...

8. JlomosnuTte ¢pasy. Beskas GeckoHeuHas qecsiTUYHAS HEMEpHoaudecKas 1poob
SIBJISIETCSL YMCIIOM .... ?

9. domouanute ppa3zy. Pacimpenne MHOKECTBA HATYPAIbHBIX YHCEI, MMOJy4aeMOe
n00aBIeHHEM K HEMY HYJISI U OTPHLIATENIbHBIX YUCEN, 00pa3yeT MHOXKECTBO ...

10. Tonmosnure ¢gpa3sy. CrepeoMeTpus — pa3aes MaTEMATUKH, U3y4arOlINi CBOMCTBA
reoMeTpuuecKux (Gpuryp B

11. TIpouuTaiiTe TeKCT H YCTAHOBHTE MOCJIeA0BATEJILHOCTD. PacmososxkuTe ynciia B mopsake
BO3pACTaHHS
1) -23
2) 0
3) 45
4) 45
3anummre COOTBETCTBYIOIIYIO TOCIEA0BATEIHHOCTE QP CIIeBa HAPABO:

12. IIpoumMTaiiTe TEKCT M YCTAHOBHTE MOCJIe10BATEJbHOCTD. Pacnonokure 4yucjia B Nopsiake
yObIBaHUS

1) 6,7

2) -2

3) 0

4) 400

3anummre COOTBETCTBYIOIIYIO TTOCIEA0BATEIHHOCTE UG CIeBa HAPABO:

13. [IpounTaiiTe TEKCT H YCTAHOBHUTE MOCIE0BATEIbHOCTD. PacmonokuTe yucjaa B mopsiake
yObIBaHHS

1) -6,7

2) -2/5

3) 08

4) 4

3anuimTe COOTBETCTBYIOINIYIO IMOCIEA0BATEIIBHOCTD (P ClIeBa HAIIPABO:

14. IlpoumTaiiTe TeKCT, BbIOepHTe OAWH NPABWIbHBLIA OTBeT W 3aNHMIIUTe APTryMeHTHI,
000CHOBBIBAIOILME BHIOOP OTBETA
Pewte pasuenue log, y +log, 5=log, 20
1) 15
2)5
3)4
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4) 10.
OTBer.

O0ocHoBaHue.

15. TIlpounTaiiTe TeKcT, BbIGepUTEe OJMH NPABWIbHBIH OTBET W 3anMIINTE APryMEHTHI,

000CHOBBIBaIOIIIME BLIOOP OTBETA

Pemmte pasuenue log, x + log, 6=log. 18.

1)0
2) 11
3)3
4) 12.

OTBeT.

O0ocHOBaHue.

16. [IpounTaiiTe TeKCT, BbIOEPUTE OAMH NPABWILHBIHi OTBeT W 3aNUIIUTE APTYMEHTHI,

000CHOBBIBAIOLIME BLIOOP OTBETA

Pewte pauenne log, x +log, 3=log, 12.

1)0
2)4
3)9
4) 15.
OTtBerT.

O0ocHOBaHue.

17. IlpouyuTaiiTe TEeKCT H YCTAHOBHUTE COOTBETCTBHE.
K kaxaoi no3umum, 1aHHO B JIEBOM CTO0JI01I€e, MOA0epHTEe COOTBETCTBYIOIIYIO
MO3UIIUI0 U3 MPABOBOI0 CTOJI0LA.

3agaua

OTtBer

A Crepeomerpus 1

Pa3nen MaTEMATHKU M3y4Yarouun CBOICTBa
T€OMETPHUECKUX (QUTYD B MPOCTPAHCTBE

b Konyc

I'eomeTpuueckoe TeJO, KOTOPOE MPEICTABISIET
cO0OH COBOKYITHOCTH BCEX TOYEK IPOCTPAHCTBA,
HaXOJSIIUXCS OT IIEHTpa Ha PacCTOSHUU, HE OoJblie
3aJaHHOTO. DTO PACCTOSIHHE HA3bIBACTCS PaJANyCOM
mapa

OT0  Teno  BpallleHus, KOTOpOE  IOJIy4aercs
BpallleHUEM MPSIMOYTOJIBHOTO TPEYroJbHUKA BOKPYT
OJIHOTO M3 KaTeToB. lIpsAmMas, koTopas cOAepKUT 3TOT
KaTeT, Ha3bIBAETCS OChIO KOHYCA

3anummre BoIOpaHHbIe HUGPHI 0] COOTBETCTBYIIMMH OYKBAMM:

A

b

B

18. IIpouuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.
K ka:xnoii no3unum, 1aHHOH B JIEBOM €TO0JI01e, TO0epUTE COOTBETCTBYIOLIYIO
MO3UIMIO U3 MPABOBOr0 CTOJIONA.

3apaua OTtBeT
A [Ipy ymMHOXEHNH Ha eguHULY pe3yabpTar He | 1 Teopema IIudaropa
NU3MCHUTCA
b KBagpar  rumoreHy3pl  paBeH  cymme | 2 Bepuo
KBaJpaTOB KaTETOB
B Ky6 3 OTO NpaBWJIbHBI MHOTOIPAHHHMK
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¢ 6 oaMHAKOBBIMH CTOPOHAMH,
Ka)kJ1as U3 KOTOPBIX — KBaJpar

3anummure BoiIOpaHHble HMQPHI M0 COOTBETCTBYIIMMHU O0YKBaAMM:

A

b B

19. IlpouuTaiiTe TEKCT M YCTAHOBHTE COOTBETCTBHE.
K kaxaoi no3umum, 1aHHO B JIEBOM CTO0JI01Ie, MOA0epHTEe COOTBETCTBYIOIIYIO
MO3UIUI0 U3 MPABOBOI0O CTOJI0LA.

3agaua OTBer
A Jlorapugpm 1
JorapuQMm Mo OCHOBAHUIO €
b Kakoii norapupm Ha3bpiBaeTCs 2 3TO  MaTeMmaruyeckas  (QyHKIus,
HaTypajibHbIM? KOTOpasi sIBJIsIeTCA  OOpaTHOM K

orncpanrsaM BO3BCACHUA B CTCIICHb.
Jlorapudm orBewaer Ha Bompoc: «B
KaKyl CTEMEHb BO3BECTHM YHCIO a,

YTOOBI MOJIYYHIIOCH YUCIIO b

B

Kakoii norapum Ha3bIBaeTCs JeCATUIHBIM?

3 Inx

3anummure BoiIOpaHHble HMQPHI M0 COOTBETCTBYIIUMHU O0YKBaAMM:

A

b B

20. [IpounTaiiTe TeKCT, BbIOEPUTE BCe NMPaBUJIbHbIE OTBETHI H 3aNMIINTE APTYMEHTHI,
000CHOBBIBAKOIIME BHIOOP O0TBETA. YKAKUTE BCe BEPHbIE CBOIICTBA KBaaAparTa.

1) Bce cTopoHBbI paBHBI

2) Bce yrubl npsimbie

3) /IBe CTOpOHBI apayljiesIbHbI U PABHBI
4) OpauH IpsAMOi yro

Ortser.

OobocHoBaHnmue.

Kirouu k onileHUBaHUIo0.

BapuanT 2
Ne BepHslii oTBET Kpurepun
3aJaHus
1. Ortser. Eciin mepBoro u3 pe6saT Ha 10 mectax 1l 6 — noanoe npasurvHoe
MOXHO mocaauts 10 ciocobamu, BTOpOro — 9 coomeemcmaue,
crnocobamu, TpeThero — & crnocodamu, 0 6 — ocmanvhvie cyuau
geTBEpPTOro — 7 crmocobdamu, Toraa oOyner 720
cnoco6oB. Pemenne: 10 x 9 x 8 x 7= 5040
croco0oB.
2. HenpaBunsHo# Ha3bIBaeTcs ApoOb, B KOTOPOH I 6 — nonnoe npasuibHOe
YUCJIMTENL OOIbIIE 3HAMEHATEIIS UIN paBE€H EMY. coomeemcmeue,;
0 6 — ocmanvHble cayuau
3. Mennana - OTpe30K B TPEYrOJIbHUKE, 1 6 — nonnoe npasuivHoe
COCIMHSIONIMI BEpUIMHY TPEYTrOJbHUKA C | coomeemcmaue;
CEPEANHON  CTOPOHBI, IPOTHUBOIOJIOKHOMU 0 6 — ocmanvHvle cayuau
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ATOM BEpIIUHE

4, B npsiMoyroinsHOM TpeyrojabHUKE KBaapat 1 6 — nonnoe npasuivHoe
JUTHHBI TUTIOTEHY3BI PaBEH CyMMeE KBaIpaToB coomeemcmaue;
AJTH KaTCTOB 0 6 — ocmanvHvle cayuau
5. Oteet. Eciiu mepBoro u3 peGsar Ha 10 mecrax I 6 — nonnoe npasunbHOe
MOXHO nocaauthk 10 cnocobamu, BTOpOro — 9 | coomeemcemaue;
crocobamu, TpeTbero — 8 crocodamm, Torza 0 6 — ocmanvhvle ciyuau
oynet 720 cnoco6oB. Pemenue: 10 x 9 x 8 =720
croco00B.
6. WppaIMOHATBHBIMU 1 6 — nonHoe npasuivHoe
coomeemcmaue;
0 6 — ocmanvHvle cayuau
7. JICHCTBUTEIBHBIX YHUCEI I 6 — nonnoe npasunbHOe
coomeemcmeue;
0 6 — ocmanvHvle cryuau
8. WppaIOHATBHBIM 1 6 — nonHoe npasuivHoe
coomeemcmaue;
0 6 — ocmanvHvle cayuau
9. IENTbIX YUCe 1 6 — nonHoe npasuivHoe
coomeemcmaue;
0 6 — ocmanvHvle cayuau
10. MIPOCTPAHCTBE I 6 — nonnoe npasunbHOe
coomeemcmeue;
0 6 — ocmanvHvle cryuau
11. 1),2),3),4) 1 6 — nonHoe npasuivHoe
coomeemcmaue;
0 6 — ocmanvHvle cayuau
12. 4),1),3),2) I 6 — noanoe npasunvroe
coomeemcmeue;
0 6 — ocmanvHvle cryuau
13.14),3),2),1) 1 6 - nomnoe npasunvhoe
coomeemcmaue;
0 6 — ocmanvHvle cayuau
14. Orger 3) 2 6 — noaHbIL NPasUbHLIL
O6ocHOBaHHE: OTBET MOJYUYEH B pe3yIbTaTe omeem;,
pelenus Jorapuh)MUIECKOrO yPaBHEHUS 11O I 6 — o00un u3 npasuibHLIX
CBOMCTBaM norapmpMa C OIJMHAKOBBIM omeenios He YKAa3dar,
OCHOBaHHEM PaBHBIM 4. 0 6 — ocmanvhvie cryuau
15. Orger 3) 2 6 — noaHbIL NPABUTbHLIL
O6ocHOBaHHE: OTBET MOJYUYEH B pe3yIbTaTe omeem;,
peleHust JorapuGMUISCKOro ypaBHEHUS 110 I 6 — o0un u3 npasuibHLIX
CBOMCTBaM norapmpMa C OJUHAKOBBIM omeenios He YKA3daHr,
OCHOBAaHHEM PaBHBIM 5. 0 6 — ocmanvhvie cryuau
16. Ortger 2) 2 6 — noaHbIL NPABUTILHLIL
O6ocHOBaHHE: OTBET MOJYUYEH B pe3yIbTaTe omeem;,
peleHust JorapuGMUIECKOro ypaBHEHUS 110 I 6 — o00un u3 npasuibHLIX
CBOIcTBaM JorapuMa ¢ OTHHAKOBBIM omeemoe He YKA3aH,
OCHOBaHHEM PaBHBIM 4. 0 6 — ocmanvhvie cryuau
7. []A | B |B | 1 6 -

NnoJjlHoe npaeulbHoe
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coomeemcmaeue;
0 6 — ocmanvHvle cayuau
18. A b B I 6 — nonnoe npasunvHoe
2 1 3 coomeemcmaeue;
0 6 — ocmanvHvle cryuau
19. A b B 1l 6 — noanoe npasurvHoe
2 1 4 coomeemcmeue,
0 6 — ocmanvHvle cayuau
20. Ortger. 1), 2) I 6 — nonnoe npasunbHOe
Oo6ocHoBanne. HekoTophle BEpHBIE CBOMCTBA coomeemcmaue;

KBaJipaTa: BCE YIJIBI IPSIMBIE, BCE CTOPOHBI
paBubl. KBagpaT — 3T0 mpaBUIIbHBIN
YeTBIPEXYTOJIBHUK, Y KOTOPOTO BCE YTJIIbI U BCE
CTOPOHBI PaBHBI.

0 6 — ocmanvHvle cayuau
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4. Cucrema onenuBanns komiviekta ®OC Tekymero KOHTpPOJIs U NPOMEKYTOYHOH
aTTrecTaluu

[Tpu orieHUBaHUY MPAKTUYECKON U CAMOCTOSTEILHON paboThl U (HhOPM MPOMEKYTOTHOM
aTTecTaliy 0Oy4arolerocss yYuThIBAETCS CIeyIoIIee:

- KQ4eCTBO BBIMTOJIHCHUS MTPAKTUIECKON YacTh PabOTHI;

- Ka4ecTBO 0(hOpMIICHHS OTUETa 0 padoTe;

- KAYeCTBO YCTHBIX OTBETOB HAa KOHTPOJbHbIE BOIPOCHI ITPH 3aLIUTE PAOOTHI.

Kasxnprit Bu pabOThI OIIEHUBAETCS 110 TISATH OATBHOM IIKAJIe.

«5» (0TNIIMYHO) — 3a IIIyOOKOE U MOJIHOE OBJIAZICHUE COAEP)KaHUEM YUeOHOTr0 MaTepuania, B
KOTOpPOM 00y4aroIuiics CBOOOAHO U YBEPEHHO OPUEHTUPYETCS; 32 YMEHNE IPAKTHUECKU
MPUMEHSTh TEOPETUIECKIE 3HAHMSI, BRICKAa3bIBATh U OOOCHOBBIBAThH CBOM CyxaAeHUs. OleHKa «5»
(OTNIMYHO) IpeoiaraeT rpaMOTHOE U JIOTHYHOE U3JI0’KEHUE OTBETA.

«4» (XopoIIo) — eciii 00yJaroIIHIACs MTOJIHO OCBOWII YUeOHBIH MaTepual, BIaJeeT HaydHO-
MOHSTUMHBIM anapaToM, OPUEHTUPYETCA B M3YYEHHOM MaTepuase, OCO3HAHHO IPUMEHSET
TEOpPETUYECKHE 3HaHUS Ha MPAKTUKE, TPAMOTHO M3JIaraeT OTBET, HO cojJiepkaHue 1 Gpopma
OTBETa UMEIOT OT/IEIbHbIE HETOYHOCTH.

«3» (YIOBJIETBOPUTEIILHO) — €CITU 00y4JaroLuiicss 0OHAapyKUBAeT 3HAHNE M TOHUMaHHE
OCHOBHBIX MOJIOKEHUH y4eOHOro MaTepuaa, HO U3JIaraeT ero HermoJHO, HEMOCE0BaTENbHO,
JIOTYCKAeT HETOYHOCTH, B IPUMEHEHUU TEOPETUUECKUX 3HAHUM MPU OTBETE HA MPAKTUKO-
OpPUEHTUPOBAHHBIE BOIIPOCHL; HE YMEET J0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKACHHUS.

«2» (HEYIOBJIETBOPHUTEIHHO) — €CITH 00YJArOIINIiCS UMEET pa3po3HEHHBIC, 0ECCUCTEMHBIC
3HaHUS, JOMYCKAaeT OMMUOKH B ONPEIEICHUN 0a30BbIX MOHATHUI, HCKAKAET UX CMBICI; HE MOXKET
MPaKTUYECKH MPUMEHSTh TEOPETUUECKUE 3HAHMUS.

Kpurepun ouneHuBaHusI NPAKTHYECKUX PadoT.

[TpakTryeckas paboTa OLIEHUBACTCS MAKCUMAJIbHO OLEHKOH «5» (OTIMYHO).

Kaxxnoe 3amanne orieHuBaeTCs MaKCUMAIbLHO OIIEHKOH «5» (OTJIIMYHO).

Ilo pe3ynbTaTraM OLIEHUBAaHUA BCEX 3aJaHUN OIIEHKA COOTBETCTBYET CPEAHEM.

Kputepuu oneHnBaHus pemieHni 3aaad.

«5» (OTJIMYHO) — COCTaBJIEH MPaBUJIbHBIN aJITOPUTM PEIICHUS 33]]a4H, B IOTUUYECKOM
paccyXJAeHHH, B BHIOOPE HOPMAaTUBHBIX HCTOYHUKOB M PEIICHUH HET OLIMOOK, OJy4eH BEPHBII
OTBET, 33/1a4a PelIeHa PallMOHAIBHBIM CIIOCOOOM.

«4» (XOpouI0) — COCTaBIIEH MPABWIIBHBIN aJrOpPUTM PEILLIEHUS 3a7auu, B JIOTHYECKOM
paccyXI€HUH U PEIICHUH HET CYIIECTBEHHBIX OIIMOOK; MPAaBUIIBHO CJeNIaH BHIOOD
HOPMAaTUBHBIX UCTOYHHKOB; €CTh 00bSICHEHNE PELICHHS, HO 3aaua perieHa HepalioHaIbHbIM
Croco0OM WIIM AOMYIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIIMOOK, MOJIy4eH BEpHBIH OTBET.

«3» (yIIOBIETBOPUTENBHO) — 3a/IaHKE BBIMOJIHEHO, B JIOTHYECKOM PACCyKICHUH HET
CYIIECTBEHHBIX OIINOOK, HO JOMYIIEHBI CYIIECTBEHHbIE OITMOKH B BEBIOOpE HOPMAaTHBHBIX
MCTOYHUKOB; 3aJ]]aua pelleHa He MOJHOCThIO WIIM B O0LIEM BH/IE.

«2» (HEeyIOBJIETBOPUTEIILHO) — 3a/1a4ya pEIICHa HEPABUIBHO.

Kpurepun oneHuBaHUsI KOHTPOJIbHBIX padoT.

«5» (otmnuno) — pemiero 81-100% 3aganuid.

«4» (xopomuio) — pemreHo 61 — 80% 3aganuii.

«3» (yIOBIETBOPUTENBHO) — pemieHo 41 — 60% 3ananuii.

«2» (HEeyIOBIETBOPUTENLHO) — perieHo Menee 40% 3amanuil.

Kpurtepun onennBanns 1uppepeHIUPOBAHHOIO 3a4eTa

— BBINOJIHEHO MpaBmibHO 9-11 3agannii — ouenka «otiuyHo» (80 — 100%);

— BBITIOJTHEHO MPABMIILHO 6-8 3a1aHuil — O1eHKa «Xopotioy (55— 79%);

— BBIMIOJIHEHO MPABUIILHO 4-6 3a7]aHUM — OLIEHKA «yI0BJIETBOPUTEIHHOY

(36-54%);

— BBINIOJIHEHO TMpaBUiIbHO 0-3 3a7aHUM — OLIEHKA «HEYA0BIECTBOPUTEIHHOY

(0-35%).
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KpuTtepun oneHuBaHus 0TBETOB 10 IK3aMEHALMOHHBIM OHJIeTaM.

OTBeT 1o ’K3aMEeHAllMOHHOMY OUJIETY OLIEHUBAETCSl MAKCUMAJIBHO OLIEHKOH «5» (OTINYHO).
IlepBslii BOPOC MAaKCUMaJIBHO OLIEHUBAETCS OLEHKOMN «5» (OTIMYHO).

Kaxnas u3 1ByX 3a7au OLlEHUBAETCS OTAEIbHO MAKCUMAJIbHO OLEHKOH «5» (OTIMYHO).

Ilo pe3ynbTaraM OLEHUBAHMS BCEX TPEX 3aJaHUN OLICHKA COOTBETCTBYET CPEIHEH.
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