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ITACITIOPT ®OHJJA OHEHOYHbIX CPEJICTB

®onp oueHouHbIX cpeacTB (POC) i TeKyIero KOHTPOJIs YCIEBAEMOCTH U IPOMEXYTOUHOMN
aTTeCTalluy 10 AUCUUILINHE «MaremaTuka» pa3paboTaH B COOTBETCTBUHU ¢ paboueit
nporpammoii, Bxozsmei B [IIICC3 no cneunansnoctu 38.02.01 «OxoHOMUKA U OyXTaaTepCcKuii
y4deT (110 OTPacCIsim)».

NoNe Kontponupyemsie paziesnsl (TEMBbI) HaumenoBanue
/0 JUCLIUILINHBI OLICHOYHOI'O CPEJCTBA
1 Anrebpa TECT, MPAKTUYECKUE U
KOHTPOJIbHBIE pa0OTHI
2 OCHOBBI TPUTOHOMETPUHU TECT, IPAKTUYECKUE U
KOHTPOJIbHBIE pa0OTHI
3 OyHKIMH, X CBOMCTBA U rpaduKu TECT, IPAKTUYECKUE U
KOHTPOJIbHbIE paOOThI
4 VYpaBHEHMS U HEpaBEHCTBA TECT, IPAKTUYECKUE U
KOHTPOJIbHBIE paObOTHI
5 Hauvana mareMaTnyeckoro aHaansa TECT, IPAKTUYECKUE U
KOHTPOJIbHBIE pa0OTHI
6 OneMeHThl KOMOMHATOPUKH, TEOPUU TECT, IPAKTUYECKUE U
BEPOATHOCTEN U CTATHUCTUKH. KOHTPOJIbHBIE paOOTHI
7 I'eomerpus TECT, IPAKTUYECKUE U

KOHTPOJIbHBIE pabOTHI

®DOoH/T OIIEHOYHBIX CPEJICTB IO JUCIHHUIUITMHE «MaTeMaTrKay MpeaHa3HaueH sl aTTeCTAllUK
00yJarOIUXCs Ha COOTBETCTBUE MX MEPCOHAIBHBIX JTOCTHKEHHH IMOATAITHBIM TPEOOBaHUSIM
00pa3oBaTeNbHON MIPOrpaMMbI, B TOM YHCIIe paboyel mporpaMMbl TUCHUTLIMHBI «MaTeMaThkay,
JUUIS1 OLICHUBAHUS PE3YJIbTATOB O0yUCHUS: 3HAHUM, YMEHUH, BIQJICHUI U YPOBHS TPHUOOPETECHHBIX
KOMIIETEHIINH.

DoHJ OLIEHOYHBIX CPEICTB 10 AUCHUIUIMHE «MaTeMaTruKay BKIIOYaeT:
1. OueHouHble cpesicTBa AJi MPOBEIEHUS TEKYIEro KOHTPOJISl YCIIEBAEMOCTH:
- TECTHI 110 U3YYEHHBIM TEMaM;
- CaMOCTOSITEIbHBIE M KOHTPOJIbHBIE PAOOTHI;
- BOIPOCHI JUIsl coOece0BaHUs

2. OnieHOYHBIE CPECTBA JJIs POBEIECHHS IPOMEXYTOYHOH aTTecTaluu B popme:
- KOHTpOJBbHOHU paboThI -1 cemectp:
- MIUCBMEHHOT0 3K3aMeHa — 2 CeMecTp

IToka3aTeu, KpUTEPUHU M IIKAJA OLEHUBAHUA KOMIIETEHUMH TEKYLIEro KOHTPOJIsl 3HAHUM
no yuyeOHo# AucumuninHe «MaremaTHka: anredpa, Hauanaa MaTeMaTHUYEeCKOro aHAJIN3a,
reoOMETPUSD)

Tekymuii KOHTPOJIb 3HAHUM, COTJIACHO IMOJOKEHUIO O TMPOBEAECHUU TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U TPOMEKYTOYHOU arTectanuu oOydatomuxcs (manee [lomoskeHue) B paMkax
M3YYEHHUS JUCIHUIUINHBI «MareMaTruka» mpeanoaraeT TeCTUpoBaHue, co0eceoBaHuEe M0 TEME,
CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PAOOTHI.



MaxkcuManbpHas cymma 0aiioB, Habupaemasi CTyIEHTOM IO JUCHHILTHHE « MaTemMaTuka
B TeueHue cemectpa pasHa 100.
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«Xopomo»

Conepxanue Kypca OCBOCHO
MOJIHOCTEIO, oe3 po0eroB,
HEKOTOPBIC TPAKTUYCCKHE HAaBBIKU
paboOTBI ¢ OCBOCHHBIM MAaTEpPHUAJIOM
c(hopMHUPOBaHBI HEIOCTATOYHO, BCE
PeyCMOTPEHHBIC IPOrpaMMOi
oOy4JeHHUs yueOHbIC 3a/laHus
BBITIOJIHEHBI, KAYECTBO BBLIMOJHEHUS
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«Y 10BJIETB OpHUTCIILHO»

CogepxaHue  Kypca  OCBOCHO
YaCTUYHO, HO TMPOOENbl HE HOCHT
CYIIECTBEHHOT O Xapakrepa,
HEO0XOIMMBbIE MPAKTUYECKHE
HaBBIKK pPabOTBl C OCBOCHHBIM
MaTepHaIioM B OCHOBHOM
c(hOpMHUPOBaHHI, OOJBIIMHCTBO
MPEeIyCMOTPEHHBIX  MPOTrpamMMoin
0o0y4deHus y4eOHBIX 3aJlaHui
BBITIOJTHEHO, HEKOTOphIE u3
BBITTOJIHEHHBIX 33J]aHUH, BOZMOKHO,
COJIepIKaT OLITHOKHU
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((HeyI[OBJ'IeTBOpI/ITeJIBHO»

ConepxaHue Kypca HE OCBOEHO,
H€06XOI[I/IMBI€ IMPAKTUYCCKUEC
HaBBIKU paboThl HE CPOPMUPOBAHBI,
BBIITIOJIHEHHBIC y‘-Ie6HI)Ie 3alaHusA
cojJiepxar rpyoble onOKH

HaBbixkn HE
chopMUPOBAHBI




KpnTeplm OLl¢cHUBAHUS BBINMOJIHCHUA KOHTPOJIbHBIX U IPAKTUHYE€CKHUX paﬁoT

Conmepxanne uW 00beM MaTepuaia, TIOAJEKAIIET0 IPOBEpKE B KOHTPOJIBHOH pabore,
ompezensercs nporpammoi. Ilpu mnpoBepke ycBOeHHMs MaTepuaia BBISBISETCS IOJIHOTA,
IIPOYHOCTh YCBOCHMSI CTYJEHTAMHM TEOPUHU U YMEHHUE NPUMEHSATh €€ Ha MPAKTUKE B 3HAKOMBIX U
HE3HAKOMBIX CUTYaIUsX.

OTMmeTKa 3aBUCHUT TaKKe OT HaJU4Msig W XapakTepa IOTPEIIHOCTEH, JOIMYIIEHHBIX
Y4aIUMHUCS.

® 2py6a;1 owubKa — IMOJTHOCTHIO UCKAXKEHO CMBICIIOBOC 3HAUCHHEC IMOHATHSA, OIIPCACIICHUSA

® nocpewHocns OTpaxXa€T HCTOYHBLIC (I)OpMy.]'II/IpOBKI/I, CBUACTCIIBCTBYIOIIIUE O HCECYETKOM
MNpeaACTaBJICHUU paCCMaTpruBacMoOro 06’b€KTa;

* Hedouem — HENPAaBUIbHOE IPEACTaBICHUE 00 00BEKTE, HE BIMIIOIIEI0 KapAWHAIBHO Ha
3HAHUS OINpeesICHHBIE IPOrPaMMON 00yUICHHUS;

® menkue nocpewHocmu — HETOYHOCTH B YCTHOﬁ U THUCbMEHHOMU p€in, HC HCKaXXarouue
CMBICJIa OTBETA UJIW PCUICHUAA, cnyqaﬁHHe OIIMCKH U T.II.

OTallOHOM, OTHOCUTEJIBHO KOTOPOTO OLICHUBAIOTCS 3HAHUS CTYIAEHTOB, SBISETCA
00s13aTeIbHBII MUHUMYM COJIEPKaHHS MAaTEMATUKH. Ucxons w3 HopM (mATHOATIHLHOM
CUCTEMBI), 3aJI03KEHHBIX BO BCEX MPEIMETHBIX 00JIACTSAX BBICTABJISETE OTMETKA!

— «5» cTaBUTCS NPU BBINOJIHEHUH BCEX 3aJlaHUM MOJTHOCTHIO WIM IPU HAINYUM 1-2 MENKuX
IIOTPELTHOCTEN;

— «4» cTaBUTCS MPU HATUYKMH 1-2 HEJTOYETOB WIIM OHOU OIIMOKU:
— «3» CTaBUTCS MMPHU BHITIOJIHEHHUH 2/3 0T 00beMa MPeI0KEHHBIX 3a1aHHH;

— «2» CTaBUTCS, €CIU JIOMYILEHbl CYIIECTBEHHbIE OIIMOKH, MOKAa3aBIINE, YTO yYaIlIUHCs He
BJaJieeT O00s3aTeIbHBIMU YMEHUSIMH TIOJJaHHOM TeMe B TOJHOM Mepe (HE3HaHUe
OCHOBHOTI'O IIPOTrPaMMHOI0 MaTepHana):

KpI/ITepI/II/I OLCHUBAHUSA YCTHBIX OTBETOB CTYACHTOB
Omeem oyenueaemca ommemrkoi «5», €Clii y4eHUK:
- TIOJTHO PacCKPbUI COZIepKaHre MaTepuaia B 00beMe, IPeIyCMOTPEHHOM MTPOTPaMMOii;

- H3JIOKUII MaT€puajl rpaMOTHBIM A3bIKOM B OHpGI[CJICHHOfI JIOTUYECKOH MoCJICA0BATCIBbHOCTH,
TOYHO HCIIOJb3YySA TCPMHUHOJIOTHIO MATECMATUKHN KaK y‘-IC6HOI71 JUCIIMITIIMHBI,

- MPaBHUJIbHO BBIIIOJIHUI PUCYHKH, CXEMbI, COITYTCTBYIOIIUC OTBCTY;
- IoKa3aJl YMCHUEC UJITFOCTPUPOBATH TCOPETUIYCCKUEC ITOJIOKCHUA KOHKPETHBIMHU ITPUMEPAMHU;

- MPOAEMOHCTPUPOBAJl  YCBOEHUE pPaHEE M3YYEHHBIX CONYTCTBYIOIIMX  BOIIPOCOB,
c(hOpMUPOBAHHOCTh U YCTOMYHUBOCTD UCIIOIB3YEMBIX ITPH OTBETE YMEHUM U HABBIKOB;

- OTBEYaJl CAMOCTOSTEIILHO 0€3 HaBOJAMIUX BOIIPOCOB YUYUTCIIA.



Bo3MoxHBI OoHa — ABC HCTOYHOCTHU IPU OCBCHICHUN BTOPOCTCIICHHBIX BOIPOCOB WJIN B
BBIKJIaJKaX, KOTOPBIC YYCHHUK JICTKO UCITPABUII IO 3aMCYaHHUIO YUYHUTECIIA.

Omeem ouenusaemcs ommemkoi «4», ecinu

- OTBET YAOBJICTBOPIACT B OCHOBHOM Tpe6OBaHI/I${M Ha OTMECTKY «5 », HO IIpX 3TOM UMECT OJHUH U3
HCOOCTAaTKOB:

- AONYIICHBI OAWH-ABA HEAOYETA IIPpU OCBCHICHHM OCHOBHOI'O COJACpXKaHHA OTBETa,
HCITPABJICHHBIC 110 3aMCYAHUIO YYUTCIIA:

- JOIIYIICHbI omnOka uinu 0oJjiee ABYX HCOO0YCTOB IIPU OCBCIICHUHU BTOPOCTCIICHHBIX BOIIPOCOB
HJIM B BBIKJIAAKax, JICTKO UCIIPABJICHHBIC 110 3aMCYAHUIO YYUTCIIA.

Ommemka «3» CTaBUTCS B CICAYIOIUX ClIy4dasaX:

- HENOJHO WJIM HEMOCJE0BaTEeIbHO PAcKpPhITO COAEp)KaHUE MaTepuana, HO IMOKa3zaHO oOriee
MOHMMAaHHUE BOMPOCAa M MPOJEMOHCTPUPOBAHBI YMEHHUSA, JIOCTATOYHBIE JUIS JalbHEHIIero
YCBOEHUSI TPOTPAMMHOTO MaTepHaia OnpeaesIeHHbIE HACTOSIIEH MPOTPaMMON;

Ommemka «2» CTaBUTCS B CJICAYIOIUX ClIy4dasX:
- HEC PACKPBITO OCHOBHOC COACPIKAHHNC yqe6H0r0 Marcpualia;

- 00Hapy)XEHO HE3HAHUE WITU HETOJIHOE NOHMMAHUE YICHHUKOM OOJIbIICH Ui HanOoJiee BaKHOI
YacTu y4eOHOTO MaTepuaa;

- AONYIICHBI OIINOKH B OIIpCACIICHUHA HOHHTHﬁ, IIpun HCII0Jb30BaHUU CHCLIPIEUILHOﬁ
TCPMHHOJIOTUH, B PUCYHKAX, CXEMaAX, B BbIKJIAAKaX, KOTOPbIC HC UCIIPABJICHBI ITOCJIC HCCKOJIbKUX
HaBOJAMIUX BOIIPOCOB YUUTCIIA.



OIIEHOYHBIE CPEJICTBA JJIsI TEKYIHIETO KOHTPOJISI 3HAHUH 11O
YUYEBHOM JUCHHUIIJIMHE «Maremaruka»
KounrpoJabsHas padora
Tema «Kopuu. Crenenu. Jlorapugmsl.)
Bapuanr 1.

Nel. Beryuciautse
1

73 ,7_5 3
1)% 2 (V/8)?

No2. YpocTuTh BeIpa’keHHE

1 J2+1 V2+1
(a\/571 ) -a

No3. Pemnth ypaBHEHUE

HV5—4x=3.2
2)Nl—x=x+1

Ned. Haiinute 3HaueHHe BbIPAKEHUS

Diog, 16 2575 3 1og,135—log, 20 +2log, 6

2

Bapuanr 2.

Nel. BI)I‘-II/ICJII/ITI)
h3 T (V25

65-6%)°
No2. YnpocTuts BelpakeHue

V3413341 1
(b ) ' b4+\/§
Ne3. Pemuts ypaBHeHHE
HV2x-3=1.6
2)Nx+1=1-x
Ned. Haiinure 3HaueHHe BbIpaKEHUS

2log, 7
1Y

1) log, 2% 2) g 3) log, 56 + 2log, 12 —log,, 63

KonTpoabsnas padora
Tema «IIpsiMble U IIJIOCKOCTH B IPOCTPAHCTBE»
Bapmuanr 1.

1. OcnoBanue AD tpaneunun ABCD nexur B miuockoctu o. Yepes touku B n C npoBeneHbl
napajuleJIbHble TIPSAMBIE, IEPECEKAIOIINE TIOCKOCTh o B Toukax E u F cootBeTcTBeHHO. KakoBo

B3aUMHOE pacrionoxkenue npsameix EF u AB?



2. Uepes Touky O, Jexkaliyro MeXy NapauieTbHbIMU TIOCKOCTSMHU O U [3, TIPOBEACHBI MPSIMbIC
1 u m. [Ipsimas 1 mepecekaeT MIOCKOCTH oL U 3 B TOUKax Aj U Ay COOTBETCTBEHHO, IIpsiMasi m - B
toukax By u B,. Haitnute nnuny orpeska A;B,, eciiu A1B;=12cMm, B;0:0B,=3:4.

3. lmaronans kyOa paBHa 6 cM. Haligure:
a) pebpo kyoa;
0) KOCHHYC yria MeKIy JUaroHajiblo Ky0a U MIIOCKOCThIO OJIHOM U3 €ro rpaHel.

Bapuanr 2.

1. Tpeyronsaukun ABC u ADC nexaT B pa3HBIX INIOCKOCTSAX W UMEIOT o0myto cropony AC.
Touka P-cepenuna croponst AD, Ttouka K-cepenuna DC. KakoBo B3anMHOE pacroyioxXeHUe
npsambix PK u AB?

2.Yepe3 touky O, He NeXallyl0 MEXIy HapayIeIbHbIMU IUIOCKOCTSMHM O U [3, MPOBEAEHBI
npsambie 1 u m. [Ipsmas 1 nepecekaer miockoctd o U 3 B Toukax Aj; U A, COOTBETCTBEHHO,
npsiMasi m - B Toukax B u B,. Haliqute nnuny orpeska A By, ecnu A;B,=15¢cm, OB;:0B,=3:5.

3. OcHoBaHue OPSAMOYIOJIBHOTO — Mapajulelienuesa CayXKUT KBaJgpar, JUaroHaiu

napajuiesenunea paBHa 276 CM, a ero u3MepeHus otHocarcs kak 1:1:2. Haitnure:
a) U3MEpEeHUs Mapajulesenumnena;
0) CHHYC yria MeXJy JUaroHajlblo MapajuleeNuIe/ia U IJOCKOCTbI0 OCHOBAHUS.

KonTtpoabnas padora
Tema «MeToa KOOPAUHAT B MPOCTPAHCTBE»

Bapuanr 1 Bapuanr 2

 —

Nel. Haiinure koopAMHATHI BEKTOpa AB

A(5;-1;3) A(6;3;-2)
B(2;-2:4) B(2;4:-5)

-
—

Ne2. Tansi Bextopsl @ u 6 . Haiinure:

-

‘261—6 ‘a—26

, €CIIN: , €CIIN:

a{3:1:—2) ell;4;-3) a{s:—1;2} 6324}
Ne3. Beruncnute yron mexay npsambivu AB u CJ1, ecnu

A3:1:0), B(0:0:242) A(6:4:8), B(8;-2:4)
c(0:20). 2(/31:242) C(12:-6:4), 7(14:-6:2)

Ne4, Beruncnure CKaJIIpHOC ITPOU3BCACHUC BEKTOPOB m U n , €CIIN:



- — -

m a+26 cn—2a 8,

=3, L&éj —60°,

cla,cles.

-

‘a‘ =26

KonTpoabHasi padora

- - —

m 2a 6+cn—a 28

—2, L&éj — 60°,

cla,cles.

-

6

‘a‘ - 3,

Tema «OCHOBBI TPHTOHOMETPHH)

Bapuanr 1.

Nel. BeUucaInTs:

1)sin 300°

2
2) 18 —§7T

No2. Onpenenute 3HaK BhIpaKEHUS
cos 700" 1g380°

. /4
Ne3 Haitnure tgo , ecnu cosa =—,0< @ < —

\/_

Ned. YnpocTtuts BelpakeHue
3
1+ctg(r +a)tg (? -a)
Ne5. Jlokaxkure cripaBeyIMBOCTh PABEHCTBA

sin* @ —2sin* acos? a +cos* a )
=1-sin2«

(sina + cos )’

Bapmuanr 2.

Nel. BeluuciauTh:
1) tg 600°

COS 17—7Z-
2) 3

Ne2. Onpenenure 3HaK BoIpakeHUs
sin 300" cos 400°

Ne3 Haitnure ctgo , ecnu sina = <a<rw

le\

1
5
Ne4. YnpocTuts BeIpakeHHE

1+1tg(m+ a)ctg (37” -Q)

Ne5. Jlokaxkute cipaBeJIMBOCTh PABEHCTBA



sin* @+ 2sin” acos? a +cos* a +sin* a +cos* a =2

Konumponvnas paboma no meme: « Qynkyuu, ux coucmea u zpagyuxuy.

Bapuanm 1
Ne 1. Haiinure obnacts onpeneneHus QyHKINU:

3x+1 X2+ 2x+ 1
; 6) y=———
1-3x x-1

Ne 2. BersicHuTe 4eTHOCTh (He4eTHOCTh) pyHKIMu F (X) =4x-tg2x .

a) y=lg

Ne 3. HaliguTe HauMEHBITUH TTOJIOKUTEIBHBIA TEPUO Y PyHKITHN:

17 . X
a) f(x)=—sin— ;
) f(x) 3515
6) h(x)=-2ctg (3x+ % ):
. b'¢
B) g(Xx)=sin2x+ th .
Ne 4. Haiiyiure mpoMexyToK (IPOMEXyTKH) Bo3pactanus QyHKiun f(X)=+/4+ 4X+ X .

a) (—o0;+0); 6) [2:+); B) (—o0;2]; r [-2:2].

Ne 5. Yxaxute rpadux ¢pyrxumn f(X)=-x°+3x.

¥ td ¥

2 2
1
\1/\
E g o 2 A2 4 o~

3 7 a0 1 j2 P! i s

-1 -1

2 -2 2

Ne 6. 1300pa3ute rpaduk HelpepbIBHOM (QYHKIINH, 3HAS, YTO:
a) 06macTh onpezeneH s GyHKIHE eCTh MPOMEXYTOK [-3; 4] ;

0) 3HaueHUS (PYHKIIMH COCTABIISIOT TPOMEKYTOK [-4; 3] ;
B) GyHKIHMs yOBIBACT HA IPOMexyTKe [-3; 1], Bo3pacraer Ha mpomexyTke [1; 4];

r) 3Ha4eHHs QYHKIMH OTPHIATETBHBI TOIBKO B TOUKAX MpoMeKyTKa (=75 2) ;
n) f(-3)=2; f(4)=3; f(0)=-3.

Ne 7. U306pa3zute cxemaTuyHO rpaduk GyHKIUH U EPEUUCINUTE €€ CBONCTBA!



; 0) y=%cost

Bapuanm 2

Ne 1. Haitnure o6sacte onpeneneHus QyHKIUU:

5-4x 5) _|4-x?
12x+1° Y=y>xa

a) y=lIg

Ne 2. BersicHuTe YeTHOCTh (HeUeTHOCTh) pyHKIuu f (x) = x*+3cosx .

Ne 3. HaiinguTe HAMMEHBIIHH MMOJOKUTEIBHBIA IEPHO Y PYHKITHI:

a)  f(x)= -2005% ;

6) h(x)=5ctg (3x+ %);

B) g(x)=sin3xcos x+cos3xsinx.

Ne 4. Haitiute npomexyTok (IpoMeskyTKH) yobiBanus Gpynkiuu f(X)=+9-6X + x? .

a) [3;+°0)§ 6) (—o0;+); B) (_00;3];

Ne 5. Vxaure rpadu Qpyuximn f(X)=-x*+2x2.

r [-3:3].

Ne 6. 1300pa3ute rpaduk HeNpepbIBHOM QYyHKIMHU, 3HAS, YTO:
a) 06macTb onpezene s GyHKIHH €CTh POMEXKYTOK [-2; 5];

6) 3HaueHHs QYHKIMH COCTABIIAIOT IPOMEXYTOK [-4; 5];

B) QyHKIMs Bo3pacTaeT Ha mpomexytkax [-2; 0] u [3;5], yObiBaeT Ha mpOMexXyTKe

[0; 3]:
r) Hynu ¢yakuuu 0 u 4,
n) f(-2)=-3; f(3)=-4; f(5)=4.



Ne 7. 300pa3ure cxeMaTuyHo Tpaduk GyHKINH U TIepEUncInTe e€ CBOUCTRA:

a) y=(x-2)4; 6) y=0,5sin2x

KonTtpoabnas pa6ora

Tema «VIHOTOIPAHHUKH»
Bapuanrt 1
Nel. OcnoBanunem nupamuasl JABC sBisercs npaBuiibHbld TpeyrosbHUK ABC, cropona
KoToporo paBHa a. Peopo JIA mepmenmukymsapHo k miockoctd ABC, a mmockocts JIBC
cocrasiser ¢ mwiockocTbio ABC yron 30°. HaliauTe momans OOKOBOM MOBEPXHOCTH IIHPAMUIBL.
Ne2. OcuoBanuem npsimoro napamienenunena ABCIHAB;C 1, sBusercs pom6 ABC/I, ctopona

3 .
KOTOPOI'O paBHa a, M yrou pased 60°. Bricora mapauienenumneia paBHa Ea . HaiinuTe miomanp

OOKOBOI TOBEPXHOCTH Mapalljiesienumnesaa.
Bapuanr 2
Nel. OcnoBanunem nupamuasl MABC sBasercs kBagpatr ABC/I, pebpo M/] nepneHaukymsipHo K
iockocTy ocHoBaHusl. AJl=/IM=a. Haiigure miomaabs 60K0BOH NOBEPXHOCTU MUPAMU/IBL.
No2. OcnoBanuem mnpsimoro mnapamwienenunena ABCIAB,Ci/; saBnsercs mnapaiienorpamMmm

ABC]I, cropona KOTOpOro paBHa a V2 un 2a, ocTphIi yroa pased 45°. BeicoTa napaenenurena
paBHa a. Haligute miomaab MoBEpXHOCTH Napasliesenuie/a.
Konrtpoabnas padora
Tema «Te1a 1 NOBEPXHOCTH BPAILLICHUA»

Bapuanrt 1
Nel. Tnamertp miapa paBeH BBICOTE KOHYyca, 0Opasyroliasi KOTOPOTO COCTaBISET C MIOCKOCTHIO
ocroBanust yrou 60°. HaiixuTe oTHOLICHHE 06BEMOB KOHYCA U LIAPA.
No2. O6beM mEIMHApA paBeH 96 7 cM°, IUIOMANb €ro 0ceBOoro cedenms — 48 cm”. Haiiure
Iomaab chepsl, OMMCAHHONW OKOJIO IUIUH/PA.

Bapuant 2
Nel. B koHyc, oceBoe ceueHre KOTOPOro eCTh MPaBUIIbHBIA TPEYTOJNIbHUK, BIKCaH map. Haliaure
OTHONICHHE TUTOMIAIN CEephI K TUTOIIA i OOKOBOI MOBEPXHOCTH KOHYCA.
Ne2. luametp mapa paBeH BbICOTE HIIUHIPA, OCEBOE CEUEHUE KOTOPOro ecTh KBaapart. Haiinure

OTHOIIEHHE 00BEMOB 11apa U IMINHJIPA.

KonTpoabsnas padora
Tema «Hadana MaTeMaTHYECKOr0 aHAJIH32)

Bapmuanr 1.
NelHaiitu npou3BoIHYIO (QYHKIIMH:
a) 3x* — LS;
x

6
X
o) =+7];
(5]
B) e¢* -cosx;
In x
r .
)l—x

Ne2. 3anucath ypaBHeHHE KacaTenbHOU K rpaduky ¢pyHkuuu f(x)=sinx-3x+2 B Touke xo=0.




No3. Yucno 8 mpencraBpTe B BHUIAE CYMMbl JIBYX HEOTPHUIATENIBHBIX CJIAaraéMbIX Tak,
4TOOBI MPOU3BECHNE KyOa OJJHOTO M3 HUX Ha IPYroe cllaraeéMoe ObUIO HauOOIbIIUM

Ne4. . Beruucnure uHTerpat:

1
3 j (2x* +3)dx,
0

6) I sin 2xdx :

Ne5. Haiigure mimomanp GuUrypsl, orpaHH4eHHON mapaboiioi y=x2—2x+2, npsMbIMU X=1, X=2,

ocwio Ox.

Bapuanr 2.
NelHaiitu mpou3BoHY0 PYHKINUU:

a) 2x° —iz;
X

6)(4—3x)";
B) ¢ -sinx;
r) 2—x

Inx
Ne2. 3anucate ypaBHeHuUe KacaTesnbHOU K rpaduky GyHkmun f(x)=4x-sinx+1 B Touke xo=0.

Ne3. Yucno 12 mpencraBbTe B BUAEC CYMMBI ABYX HEOTPULIATENBHBIX CIIaraéMbIX Tak, YTOOBI
NPOM3BEACHUE Ky0a OTHOTO U3 HUX Ha YIBOCHHOE JIPYyToe ciaaraeMoe ObLI0 HauOOJIBIINM.

Ne4. Beruncnure uHTErpat:

1
2) J'(?vc2 — x)dx;
0

6) Icosgdx;

No5. Haifure roroma/s (GUrypsl, OrpaHHYEHHON Mapabomoil y=-x"+6x-5, MpsSMBIMH X=2, X=3,

ocero Ox.

Konrtpoabsnas padora
Tema «M3MepeHust B reOMeTPUM)

Bapnanr 1
Nel. Anmodema mpaBuIbHOW TPEyrodbHOW MUPAMUIBI paBHA 4 CM, W ABYTPAHHBIA yroi mpu
OCHOBAHWM PaBEH 60°. Haiinute o0beM nmupamMuspl.

Ne2. B mununap Bnucana npusma. OCHOBaHKE MPU3MBI CIIY>KUT IPSIMOYTOJIBHBIN TPEYrOJIbHUK,
-~ 0 v

KaTeT KOTOPOTO paBeH 2a, a Mpuiiexanuii yron pased 60°. Jlnaronans Gosbleil rpaHu TPU3MBI

COCTaBJIISIET C TNIOCKOCTHIO €€ OCHOBAHHMS IO 459, Haiinure 06beM numuHIpa.



Bapuant 2

Nel. BokoBoe peOpo MpaBWIBHOW TPEYroJbHOW NUpaMHUABl PaBHO 6 CM M  COCTaBIISIET C
IIJIOCKOCTBIO OCHOBAHUS yIroJl 60°. Haiimre 0GbeM MIAPaMU/JBI.

Ne2. B konHyc BnucaHa mnupamyaa. OCHOBaHHE NHMpPaMUAbl CIYKUT MPAMOYTOJbHBIN
TPEYTroJIbHUK, KaTeT KOTOPOro paBeH 2a, a NpWieKallud Yrojl paBeH 30°. Bokosast rpaHb
MAPAMUIBI COCTABIISIET C MJIOCKOCTHEO OCHOBAHMS YT OJ 45°. Haiizure 06beM KOHYcA.

KonTtpoabHnas padora
«YpaBHeHHS] M1 HEPABEHCTBA

1
1. Bouuciure:  1og, 32—log, 5

2. Pemmte ypaBHEHUS:

a) log, (x—5) +log, x =log, 6.
6) 2" =82
B) 1+log, (x+4)=log, (x2 +9x+ 20)

.
r) COs™ X +cosx— 0

3. Pemnre HepaBeHcTBA:

a) log,,(2x+5)<2.

6) 5x2+x > _1

3x-7 Tx-3
2[5 <(3)
r) cos(% +2)> %

4. Haiinure o6nacts onpenenenns Gpyukmun Y = log, (1 —2x )

Bapuanr 2

1
1. Borunciure: 1085 125 +1og; 2—5

2. Pemte ypaBHEHue:

a)log, (x—3)+log, x=1.

5 3 =93
5) 1+log (x* +4x— 5)=1og5 (x+5)

r) 6cos” X+ Ssinx—7=0
3. Pemire HEPABEHCTBO:

a)10g3(x—7)<3.



4. Haiimre o61acTs onpenenenns gpynakmun Y = 1og, (6 + 2x) .

Bxoonoii koumpoaw 10 knacc
BAPHAHT 1
1. Haiinure 3HaueHuE BEIpaKEHUs a + 0,5133 npu a=20,B=-4.
Pasnoxure Ha MEHOXKHTEIH: a) 1 —648%. 6)a’ —4a. B) 2x° + 5x — 3.

x+1 5x 3

3. Pemmre ypaBHeHme: a)X (x-5)=-4. 0) ———=—.

Y 2 12 4
4. Pemmre HepaBeHCTBO: a) 0<5—x<4. 6) x*+x—6<0.
5. 3amummTe KOOPAMHATHI TOUEK IepecedeHus rpaduka GyHKIMH y = 3X° + 5X —2 ¢ 0ChIo

OpAMHAT.
6. Haiimute Hymm Gynkupn y = x* — 15.
a’*—5a 1
7. YIpoCTUTE BBIpaXXEHUE: d — . .
a+l a-5
BAPHAHT 2

1. Hailigute 3HaYeHHUE BRIpOKECHUS: VA — g’ mpu a=0,4; B=0,2.
2. PasnoxwuTe Ha MHOXHTEnH: a) 6ax” — 12ax’; 6) ¢ — 16¢’; B) 3x° +5x +2;

3. Pemmute ypaBHEHuE: a)(x—l)(Sx—%)IO. 6)2— 3 =1.

x+4
4. PemmTe HepaBEHCTBO: a) 5X —2(x-4)>9x +23; 6)—x"+ 10x—16>0.
5. 3amummTe KOOPAMHATHI TOUYEK NepecedeHns rpaduka GyHKImn y = 4x° + 8x —5
C 0ChI0 abcuucc.
6. Haiinure Hymu QyHKIMH: Y = 5X — X°.

8 8 a—e
7. YOpocTurte BhIpaKE€HUE: — * .
a—-6 a+s 8



CamocrosiTeibHbIe padoThl 10 Ki1ace

1. TpuroHomerpuyeckue ypaBHeHHUsI

Bapuant 1 Bapuanr 2 Bapuanr 3
1. cos?2x—sin’2x=0 1. 4sin2xcos2x=1 1. 2sin2xcos2x=1
2. 3‘sinzx-+sinx—2:0 2. SCozszx—écc;sx+1:0 7 coszf—sin2£:0
3. sin3xsin2x—cos3xcos2x=1 | 3. cos”2x—sin”2x=-1 2 2
2 _
4. 1-cosx=sin> 4. 1+cosx=2cos> 3. 3cos” x+2c08x—-5=0
2 4. 1+cos2x=2cosx
5. 2cos’x+sinx+1=0 5. 2sin’x+3cosx=0 5. 6cos’x—sinx+1=0
Bapwuanr 4 Bapwuanr 5 Bapwuanrt 6
1. sin’x—cos’x=-1 1. 4sinxcosx=\/§ 1. cos?3x—sin*3x=1
2. 4sin2xcos2x=+/3 2. 4sin® x—sinx—-3=0 2. 6sin’ x+5sinx—1=0
3. sin?x+5sinx—6=0 3. cos?x—sin®x=1 3. sinxcosx— L
4. sindx+sin6x=0 X 4
5 i 4. 1+cosx=cos— X
5. 3cos“x—4sinx+4=0 2 4 1—cosx=2sin>
5. 4cosx=4-sin’x 2
5. cos® x+3sinx=3
Bapuanr 7 Bapuanr 8 Bapuant 9
' J3 1. cos®3x—sin’3x=0 1. 4sinxcosx=~/2
l. sin3xcos3x=-— .5 )
4 > sinrcosx= Y2 2. sin“x—cos” x=1
2. sin®x—cos’x=0 ' B 3. 2cos’x+5cosx—7=0
3. 4sin’x+5sinx—9=0 3. 5sin’x+sinx—6=0 4. cosbx—cos2x=0
4. sin3x—sinx=0 4. 1—cos2x=2sinx 5. 2cos?x+3sinx—3=0
5. 3sin’x—5cosx+5=0 5. Ssin’x+6cosx—6=0
Bapuanr 10
1. sin*2x—cos’2x=—
) 1
2. sin2xcos2x = Z
3. 2sin’x+7sinx=9
4. cosx+cosSx=0
5. 3sin*x—4cosx+4=0




2. Texnuka auddepeHIUpoBaAHUS

Hatinute npousBoanbie pyHknuii 1 - 4.

Bapuanrt 1

1. y:5x7—%+x\/;—2
X

2—x
> y=3x+1
3. y:(5x2—2)6

4. y= 3sin(2x+%)

Bapuant 2

1. y:2x6+%—x-§/;+1
2. y=+/x(3x-1)

3. y=(1—6x3)5

4. y= 2cos(3x—%)

Bapuanr 3

1. y:10x3+z—x-‘{/;+7
X

_3-2x
v 2x+5
3. y:(3—4x4)5

4. y=2tg(3x—-1)

BapuanT 4

1. y=4x5—i+3x4—2
Jx

2. y=(2-5xNx

3. y:(7—3x3)7

4. y=3ctg(2x+3)

Bapuanr 5
1

1. y=8x4——2+x-\/;—2
X

B 143x2
1-3x

2.y
3. y=(1-4x)°

4. y=2sin(dx+ %)

Bapuanr 6

2
I oy=7x¢+5+x*Jx+3
X

_2—5x2
Y 3
3. y=(2-5x)°

1 T
4. =—cos(2x——
y=3 ( 6)

Bapuanrt 7
1 3

1. y:—x4+—3+x3-\/;+1
4 X

dx+1
Y 3-2x

3. y= (3—4)(2)8

4. y= 3Sin(3x—§)

Bapuanr 8
1. y:lxs—%—x“-\/;—Z
5 x
_6x+2
Y 2—-4x
3. y=(-3x)

X
4. y=3cos(=+—
y (3 2)

Bapuanr 9
3 4
1. y=6x +—3—x\/;+2
X

B 1-6x*
2+4x

3. y= (3—5x2)6

y

1 T
4. = —sin(3x +—
y=7 ( 4)

Bapuanr 10

1. y:5x4—2+x-3\/;—2
X

3—-x°
> = 3+x°
3. y=(2-4x)

1 T
4. =—cos(2x——
y 2 ( 4)




3.TexHuKa BbIYUCIEHUS MPeIeI0B U MPOU3BOAHBIX pyHKIMIA

3ananus 1-3: BBIUUCINUTE NpEJE,

3aganus 4-6: BEIYUCIUTH IPOU3BOAHYIO (DYHKINH.

Bapuant 1 Bapuant 2 Bapmuanr 3
. 1-2x 2x° +x° =5 3+ x+5x*

6. Iim . him———— 6. hm —-————
o 302 lim =775 lim =
71 NI+ x—+1-x T x—A/x T J1+43x —+/1-3x
. x>0 3x . ]{I_El .XZ - X ’ 50 X+X2
. X +cosx X 1-2x* +3x . cos’x

8. hxg,lS’“—sinx 3 lim T . T i hmsin3x
| 0 cos—x+2sin—x :
0. y:8x3—35\/?+—2+§/§ 2 2 1
. X 4 y=dr -0 L3 |9 y:3x2+i/;—;+5
10. y= X _ .
Y st t1 S L x+l 10. y =ctg2x-sinx
11. y=5sin(Gx—1) YT 11, y= 227!
6. y=1g6x—ctgx Jx
Bapuanr 4 Bapuanr 5 Bapuanr 6
6. 1. X—2x" +5x" . 8x’-3x"+9 . 5x"-3x+5

o 2+3x% +x*
. AL+3x7 -1
7 111’101 x+x

. cos? x—sin’ x

8.hm

6. lim

e 22X +2x% 45
x—=2

7. lm
x—2 \/ﬂ - 2
8. i 1gx + 2ctgx

6.
1}1}.} 3x*+x-=5
. \/2x—1—\/§
clm

x—3 x=3

\1

. x4—x2+x

8. lim

st 2cos x+3sinx s cos x 4+ 2° Im Py
6
_ 5 1 7/ .5 _ 4 7] .2 1
9. y=2x +2x3—\/x ++/3 9. y:6x7—2§/;+i+1 9. y=7x"-4Vx _F_'_ﬁ
Jx
L0, v & 10, y =% 10. y=(1+x+1)?
YT cosx—2 )
il 1 11. y=x"-ctgx
X Il y=—
11. y=ctg(2x—-2) cos” 2x
Bapuant 7 Bapwuanr 8 Bapmuant 9
2x% +6x—5 . 3xt+x’-6 Txt—2x7 +2
6. livyy — 7~ 6. = - - Ay = T~
]}1}3 5x2 —x—1 11{9 2xt —x+2 1. 1}_1:1;1 13
. 1=y1-x° T fim ——— _
T fim im =, 6. 1i \/1+3x2 J2x+6
8 0 102 X2 _25 x5 X _Sx
. . g LX 8 ]'
]2{:51 ﬁx x5 Sin@ COSEX
3 2 7.

9. y=10x —Z\/_—i2
2 dx

10. y =3 -Gx-1)
x* -1

Vx+1

11. y=

0. y:3x12+4*§/x_7—i2+4x/ﬁ
X

10. y=sin(3x—5)

11. yztgx-\/F

oo X +x—x+1
8. y=x10+2\/_—1—%
X

9. y=cosx-ctgx

¥ _x?
10, y=—+—
ctgx

11.




Bapwuant 10

3
1
6. . X+
lim 55
7 ] V2+x-3
x—7 -x_7
8 1 X+ x+x

L sin?
X*)E

0. y:7x3+\/;+2—12+\/§
X

10. y=sinx-+/x-3

_COSXx

11. y= Nr
X

4.Uccnenopanmne GpyHKIMi

1. Haiigure mpoMeXKyTKH MOHOTOHHOCTH (DYHKIMH
Bapuant 1 y=1+3x—x’
Bapuant2 y = x" (x> —2)+3

Bapuanr 3 y = 0,25x* —=2x* +1,75
Bapuant 4 y = %(x -2)’(2x+3)

Bapuant 5 y =2x° —3x° —4
Bapuant 6 y = x° +6x° +9x
Bapuaur 7 y = x° (x —3)+1
Bapuant 8 y = x° —4x° +4x
Bapuaut 9 y = x° +3x° —9x —27
Bapuant 10 y = 2(x+2)(x—1)*

2. Uccnenyiite u moctpoiire Tpaduk ¢yHkium f(x). Haiinure HamOombllee W HaWMEHbIEEe STOU

(GyHKINM HA 33/JaHHOM OTpE3Ke.
Bapuant | f(x) =—x" +3x+1; [-3:0]
Bapuant 2 f(x) = x* —2x> +3;[0;2]
Bapuant 3 f(x) = x(x+3)*; [-3,5;1,5]
Bapuant 4 f(x) = x> —3x> +1; [1;3]

Bapuant 5 f(x) = x(x— 2)?:10,5;2,5]



4
Bapunant 6 f(x) = —% +2x° —%; [-1;2]

Bapuanr 7 f(x) = %(x -2)2(2x+3); [0;3]
4

P x*——=;[0,5:1,5
3 [ ]

Bapunanr 8 f(x) = %x

Bapuanr 9 f(x) = %(X—3)(x+3)2; [-4:0]

Bapuant 10 f(x) =(x— D> (2x+4);[0:2]

5. Toctpoenue rpadpuxoB GpyHkumii

Bapuanr 1 y = +2

0-3
Bapuant2 y =-2(x+1)> +5

Bapuant3 y =+/2x—-4

Bapuanr 4 y = —1,5\/§ -4

Bapuant 5 y = —(x—3)> +2

Bapuanr 6 y=—2-L+5
x+1

Bapuantr 7 y = |2x - 4|
2
X
Bapuanr 8 y = —l,S(EJ -4

Bapuaut 9 y = (x—3)" +2
Bapuanr 10 y = -2+x+1+5
Bapuant 11 y = (2x —4)°

X

Bapuant 12 y =-1,5 3 -4

Bapuant 14 y = (3x—6)> —1

1

Bapuanr 15 y = -
3x—-6

Bapuanr 16 y = (2x)* —1

1
Bapuant 17 y = ——1

2x

Bapunanr 18 y =+/4—x



Bapuant 19 y = %(3—)6)2

Bapuant 20 y = l !

2.3—x

6. Tpuronomerpus. Pagnannas mepa yria. 3HaKu TpUroHoMerpudeckux Gynkumii. 3HaueHust
TPUTOHOMETPHYECKHUX (PYHKIUIA.

BapmuanTt 1

1. Bsipasure B paguanax 345°.

177x
2. BeIpa3ure B rpagycax T panuaH.

257

3. B xaxoii 4eTBEpPTH JIEKUT TOUKA CIUHUYHON OKPYKHOCTH, COOTBETCTBYIOIIAS YHCITY - T ?

4. B Kakoil 4eTBEPTH JIEKUT TOUKA CAUHUYHON OKPYKHOCTH, COOTBETCTBYIOIIAS YUCTy 377

2297 81z
5. Ompenenute 3HaK 4ucia Ig 9 1gl — 1)

6. Omnpenenure 3HaK yncia cos(-20)sin(-9).

. o T T T 4
7. Haiinute 3HaUCHUE BBIPAKEHUSA sin’ g + cos’ 5 +1g ’ 7 +ctg i

3

. 15 157 137 .
8. MHano: sina = ﬁ’ _T <a< —T. Hailigute cosa, tga n ctgao.

sin®13° +sin?77°

c0s253° +cos?37°"

9. Haiinure 3HaueHUE BHIPAKEHUS

3
10. Cpasnure uncna cos7°cos37° u —.

Bapuanr 2

1. Bsipasure B pagmnanax 285°.

T
2. BrIpasure B rpagycax ? paauaH.

107
3. B kakoli 4eTBepTHU JEKUT TOUKA €IUHUYHOU OKPY>KHOCTH, COOTBETCTBYIOIIAS YUCITY - T ?

4. B kakoil 4eTBEpPTH JIEKUT TOUKA SAUHUYHON OKPYKHOCTH, COOTBETCTBYIOIIAS YUCTY 367

1087 107
5. Omnpenenute 3HaK 4ucia Ig - 1gl — 3 )

6. Ompenenure 3HaK YHcia cosdsin4.

20 Sz

) 3
8. Hano: sma=——, ——<a< —7. Hatimute cosq, tgax n ctga.

29’ 2



9. Haiinure 3HaueHUE BBHIPAKEHUSA

cos?3" + cos?87°

sin?51° +sin?39° "

1
10. Cpasnure uncna c0s9°cos69° u 5

Bapuant 3
1. Bsipasure B paguanax -195°.
V4
2. BwIpasure B rpagycax ry panuas.
. . 297
3. B kakoli 4eTBepTH JICKHUT TOUKA EANHUYHON OKPYKHOCTH, COOTBETCTBYIOLIAS YHCITY - — 7
4. B xaxoif 4eTBepTH JISKHUT TOYKA €TUHUIHON OKPYKHOCTH, COOTBETCTBYIOMIas yuciry 337
1157z 21z
5. Omnpenenure 3HaK 4ucia g 1g| — .
6 5
6. Omnpenenurte 3HaK yucna cos(-1)sin(-9).
. .o T o 7 3 27T 337
7. Haiinure 3Ha4YeHHE BBIPAKEHUA SIN°"| — g +CoS”| —— |+tg —+ctgT —.
) T or .
8. MHano: sina = —, — < a <—. Haligute cosq, tga u ctgao.
29 2 2
. c0s”9° + cos? 81°
9. Haiigure 3HaUYCHUE BBIPAYKCHUS

sin?52° +sin?38°"

3
10. Cpasaure uncna cos18°cos48’ u ——.

Bapuanr 4
1. Bsipasure B paguanax 195°.
V4
2. Bpripasure B rpanycax ? panuas.
. . 227
3. B kaxoii 4eTBEpPTH JIEKHUT TOUKA EAUHUYHON OKPYKHOCTH, COOTBETCTBYIOLIAS YUCITY - —— 7
4. B xaxoif yeTBepTH JIKUT TOUKA €TMHUIHON OKPYKHOCTH, COOTBETCTBYIOIIAs ynuciy 287
197 1217
5. Omnpenenure 3HaK ynucia tg —1g| ———— |
6 8
6. Omnpenenure 3HaK yncia cos(-26)sin(-3).
. . 2 T 2 T 3 &7 33
7. Haiinure 3HaueHUe BIpaKeHUs Sin” — +cos”™ —+1g” —+c1g” —.
4 4 3 2
8 35 157 137

Hano: sina = E, —<a< 7 Haiinure cosa, tga u ctgo.

2



sin®11° + sin*79°

c0s251° +cos?39°

9. Haiinure 3HaueHUE BBHIPAKEHUSA

1
10. Cpasnure uncna cos13°cos73" u E
7. @opMyJibl IPUBEICHUS

Bapuant 5

11. Berauciure: sin240° + cos150°.

OTtBer: 1)—\/5;2)0;3) \/5;4) ?

. ST 3 . 55 7
12. Bolumciure: s1n2§+cos2 §7Z'+Sln2§7T+COSZ§7Z'

NG

Otser: 1) 0;2) 22, 3)2;4) >

fzs
13. Yupocrure: #_tg{%_ﬂj.sin(ﬂ_ﬂ)

Oter: 1) 1;2) 1g6;3)-1;4) 0
14. Yupoctute: tg(270°+ a ) - ctg(270"-ax )

1 1
OrBer: 1) ——;2) —————;3)0; 4) 1g6
sina cos sin o cos &

15. Borauciute: tg41°-1g42° - ... -1g49°

Bapuanrt 6

cos120°
sin(—330%)

1. Brmaucnure:

OtBeT: 1) \/5;2) 1;3) —1;4)—\/5

2. Bemuucmure: tg255° —1g195°

OTtBer: 1)2\/5;2) —2\/5;3) \/5;4)—\/5

COS(7Z' - a)- sin(zﬂ' + ﬂj
sin(ﬁ + ,8) cos(4z —a)

3. ¥Ympocrture:

sin &

OtBeT: 1) 7 ;2) -ctgf; 3) ctgfh; 4) 0

cos
4. Ynpocrure: sin’ 2(7r + 1)+ cos’ 2(7z - 1)

OtBer: 1) sin’2-cos’2; 2) 2 sin’2; 3) 2 cos’2; 4) 1

5. Berwmcnwure: tga - tgf, A€ @ U f - OCTPBIE YIIIbI IPSMOYTOIBHOTO TPEYTOJIbHHKA.



Bapuant 7

cos(— 3300)
1. Beramemure: ———~
sin(—135")
OTtBeT: 1)_L~ ﬁ £;4)_£

12 03
ﬁ)ﬁ)z 2

2. Bemuncaure: g %72' . ctg(— %ﬂ')

V3 3

Ortaer: 1) —?;2) ?;3) ;41

2005[72[ - a} : sin[z + aj 1g(7 —a)
ctg (72[ + aj -sin(7 - )

OtBet: 1) -2;2) -2cosa; 3) 2cosa; 4) 1

t 2[5ﬂ+aj
ttg(a—ﬂ) .g 2

1+ctg(;ﬂ' +aj ctg(a _3”)

OtBer: 1) 1ga; 2) cosza; 3)-1;4) 218

3. VYmpocrture:

4. VYupocture:

5. Bemaucaure:
sinl0° + sin20° + sin30° + sin40° - cos50° - cos60° - cos70° - cos80°
Bapuant 8

1. Beruucaure: sin( —2400) - cos( -]500).

Otser: 1) \/5;2)-\/5;3)0;4) _i

2. Boruncinre: tg435° +1g375°
Otgert: 1) 2;2) 4;3)-2;4) -4

3 . .
3. Ympocture: 1g (77[ - a} -(sin27 + sm(27z - a))
OtBet: 1) -sina; 2) sina;3) cosa;4) - cosa
4. VYupocrure: sin(a - 72') +1g (a — 7r) — cos(% + aj

Oteet: 1) 1g6; 2) 2 sino+ tgo; 3) -2 sino+ tgo; 4) 2 sind - 1g6
5. Bemanciure: ctg5’ - c1gl5” - ctg25%- ... - c1g85°



8.Tpuronomerpus

Bapuanr 1
1. Haiiti obmacTs 3HaUeHUS QyHKINN y = V2 sin(0,5x + 2)
2. OmnpenenuTth Y€THOCTh (HEUYETHOCTH) (DYHKIUH Y = x° cos3x
CpaBuuts uncna sin30° u sin4

4. Haiitu 3HaueHHE BhIpaeHus ctg2640°

. . V3
5. Haittu 3Hauenue BolpakeHus sin( 7-x)-ctg(w+x)-cos(x-x) npu x = g
6. HaiiTi 3Ha4eHue sina, eciu tgo=— 3 Y YTOJI ¢ He IPUHAJJISKUT YETBEPTOI YeTBEPTH
Bapuanr 2
1. Cpaguuts uncna sin30° u sin2
2. Haiitu 3HaueHue BuIpaxenus ctg2640°

. . 2
3. HaiiTu 3HaueHe BBIpaXKEHUs COS| arcsin| — 5

. . V4
4. HaiiTu 3Ha4eHUE BBIPAXKEHUS Sin(7-x) ctg( w+x)-cos(x-x) npu x = —
5. Haiitu 3HaueHue sina, ecnu tgo=— 5 U yroJl ¢ HE IPUHAJIC)KUT YETBEPTOU YETBEPTH

. 2sina —3cos o
6. HaiiTi 3Ha4eHue g, eciu - =3

cosa +5sina
Bapuanr 3
2r St mw 3w 3r. 7w
1. Kakue u3 uncen — ;2;3;—2;——;0;—;—;——;—;1 u 1,5 npuHamiexar o61acTi onpeeaeHust
3 6 3727 272
byHKIUN Yy = /COS X
2. Oupenenuth YeTHOCTH (HEUETHOCT) QYHKIME y = X~ COS 3x
V3

3. CpaBHUTH 9HClIa COS g u cosl
4. Haiitu 3Hauenue Boipaxenns rg 1050’
5. Haiitu 3HaueHue cosa, eciu tga= g 1 yroJl o NPUHAJIEKUT TPEThEN YETBEPTH

. 2sina —3cosa
6. HaiiTi 3HaYeHNE 1g A, ECITA - =3

cosa +5sina

Bapuant 4

. X
1. Haiitu obGnactb 3HaYeHus pyHKIMU y = 21g (5 +5)
2. CpaBuuth uncna sin30° u sin2



3. Haiiru 3nauenue Bopaxenus ctg2640°

. . V4
4. Haiitu 3HaueHHUE BBIpAXECHUS Sin( 7-x)-ctg( m+x)-cos(x-x) nipu x = g
5. HaiiTi 3Ha4eHue sina, eciu tgo=— 3 Y YTOJI @ He IPUHAJICKUT YETBEPTOIl YeTBEPTU

. 2sina —3cosa
6. Haiftn 3Ha9eHME TPOOH - , €CITH ctga=-2

cosa +Ssina

Bapuanr 5
1. Haiitu oGnacTs 3HaYeHUs! QyHKIMU Y = V2 sin(0,5x + 2)
2. CpaBauth uncna cos(-1) u cosl
3. Haifru 3nauenue Bopaxenus 1g1050°

. T . 3 . V4
4. HaiiTu 3HaueHHE BBIPAXKEHUS cos( X + 5 )-sin( 7 — X )+cos(mx)-sin(2z-x) npu x =2 —
5. Haiitu 3HaueHme cosa, ecnm tga= g U yToJ ¢ NPUHAAJCKUT TPEThEH YeTBEPTU

. 2sina —3cos o
6. HaiiTi 3Ha4eHue g, ecnu - =3

cosa +5sina
Bapuanr 6
— Q]

1. OmpenenuTh YETHOCTH (HEUETHOCTH) PYHKIIMK y = X~ SIn X

N . 2
2. HaiiTu 3HaueHue BeIpaKeHUs COS| arcsin| — §

. . V4
3. Haiitu 3HaueHue BEIpAKEHUS Sin( 7-Xx) -ctg( m+Xx)-cos(x-7) Ipu X = g
4. HaiiTu 3HaueHue sinq, eciu tgo=— § U yroJI ¢ He IPUHAJIEKUT YETBEPTOM YETBEPTH

. 2sina —3cosa
5. Haiitu 3HaueHue 1g @, ecinu - =3

cosa +5sina

6. Cpasuuts uncna sin30° u sin2
Bapuanrt 7
1. Haiitu o6nacTs 3HaYeHUS] QYHKIMU Y = NG sin(0,5x + 2)
2. OnpenenuTh YeTHOCTH (HEYETHOCT) QYHKIME y = X~ COS 3x
3. Cpauuts uncna sin30° u sin4

. 2
4. HaiiTu 3HaueHue BBIpaKEHUs COS| arctg| — 5



3
5. Haiitu 3Ha9eHMEe BRIpaKEeHUS cos( X + % )-sin( 77[ — X )+cos(m-x)-sin(27-x) ipu X = 2z

2sina —3cosa

3

6. Haiitu 3HauenHwue 1g o, ecnu -
cosa +Ssina

Bapwmanr 8

1. OmpenenuTh YeTHOCTh (HEUETHOCTD) PYHKIMU Y = x” sinx

2. Cpauurs uncna sin30° u sin2

3. Haiitu 3Hauenue Beipaxenus 1g1050°

N . T
4. Haiitu 3HaYeHNE BBIpAXECHUS Sin( 7-x)-ctg( m+x)-cos(x-x) nipu X = g

5. HaiiTu 3Ha4eHue sina, eCiu tgo=— 3 Y YroJl & He IPUHAAJIeKUT YETBEPTOM YeTBEPTU

2sina —3cosa _3

6. Haiitu 3HaueHue 1g o, ecnm -
cosa +5sina

Bapuant 9

1. Haiitu o6nacth 3nauenus Gpynkuun y = 2cos(S5x —1)

2. OmpeeTuTh YeTHOCTb (HEUeTHOCTh) (GYHKIME y = X~ COS 3x

3. Haiitu 3HaueHue BoIpaxenus ctg2640’

T RV V4
4. HaiiTu 3Ha4UeHHE BBIpOXKEHUS cos( X + 5 )-sin( 7 — X )+cos(m-x)-sin(27-x) mpu x = 25

5. Haiitu 3HaueHue sina, €ciu tgo=— 5 1 yTOJI O HE IPUHAJIEKUT YETBEPTOU YETBEPTH

2sina —3cosa
7. Haiitu 3HaueHne npobu , €CIU ctga=-2

cosa +S5sina

Bapuanr 10
1. OnpenienuTh 4eTHOCTh (HEUYETHOCTh) QYHKIIMK Y = X’ sinx

2. Cpasuutk uucna sin30° u sin2

HaiiTy 3Hauenue Beipaxenus 1g1050°

3
4. HailTu 3HaueHHE BBIpaXXEeHHUs cos( X + % )-sin( 77[ — X )+cos(m-x)-sin(27-x) npu x = 2%

5. Haiitu 3HaueHue sina, eciu tgo=— 5 1 yToJl o HE IPUHAJIEKUT YETBEPTOU YETBEPTH

2sina —3cosa _3

7. Haiitu 3HaueHue tga, ecnu -
cosa +Ssina

Bapwmanr 11

1. Haiitn o6nacth 3Hauenus Gpynkuun y = —5cos(2x +1)



Cos X
2. OnpenenuTs YeTHOCTh (HEYETHOCTD) PYHKIMHA Y = —

|sin x|

3. CpaBuuth uncna sin30° u sind

e

Haiitu 3HaueHue BeIpakeHus: COS arctg(— gj
y T . 3z . 7
5. Haiitu 3HaueHne BeIpaXeHHus cos( X + 5 )~sm(7 — X )+cos(m-x)-sin(27-x) OpH X = 25

6. Haiitn 3Ha9eHHE CcosQ, eCIH tg o= g U yTroJ o NPUHAMIECKUT TPEThEH YeTBEPTU

Bapuant 12

1. Haiitu obnactp 3HaueHus Gpynkun y = —5cos(2x +1)

V4
2. CpaBHHUTH 4HCIa Cosg u cosl
N . 2
3. HaiiTu 3Ha4eHHE BRIpOXXECHHS COS| arcsin —g
y T . 3z . 7
4. HaiiTu 3HaueHHEe BBIPAXKEHUS cos( X + 5 )-sin( 7 — X )+cos(m-x)-sin(27-x) npu x = 25

5. Haiitu 3HaueHue sina, ecnu tgo=— 5 U yroJl ¢ HE IPUHAJICKUT YETBEPTOU YETBEPTH

2sina —cos o _7

6. Haiitu 3HaueHue g o, ecnu -
cosa +5sina

Bapuanr 13
1. Haiiti 00acTh 3HaYeHUS! QYHKIMH y = V2 sin(0,5x + 2)

2. OupenenuTh YeTHOCTH (HEUETHOCTS) QYHKIME y = X~ COS 3x

. 0 .
3. Cpasuuts uncna sin30° u sin4

4. Haiitn 3Hauenue Boipaxenns rg 1050’

V4 RV V4
5. Haiftu 3Ha"eHMEe BhIpaKeHUs cos( X + E )-sin( 7 — X )+cos(7-x)sin(27w-x) ipu X =2 —

6. Haiitu 3Hauenue sina, ecnu tgo=— g U yroJI ¢ He IPUHAJIEKUT YETBEPTOM YETBEPTH

Bapuanr 14
1. OnpenenuTh YeTHOCTh (HEUETHOCTh) QYHKIIMK Y = X’ sinx

2. Cpasuuth uucna sin30° u sin2

3. Haiitu 3Hauenue Boipaxenus 1g1050°

3
4. HaiiTu 3HaueHUe BBIpAXKEHUS cos( X + % )-sin( 77[ — X )+cos(m-x)-sin(27-x) npu x = 2z



5. Haiitu 3Ha9eHHE cosq, eClu tg o= 5 U YroJl & TIPUHAJJIEKUT TPETHEN YETBEPTU

. sina +3cos
6. Haiftn 3Ha9eHHE TPOOH , €CIN ctga=-2

Scosa —10sin

Bapwmanr 15

1. . Haiiti oOnacTs 3Ha4eHHs QYHKINU y = 21g (% +5)

CoS x
2. OnpenennuTs 9eTHOCTh (HEUYETHOCTh) QYHKINH Yy = ————

|sin x|

3. CpaBuutb uncna sin30° u sind

B

. 2
Haiitu 3HaueHNE BBIPAKEHUSA tg[arcsm(— g

N . T
5. Haiitu 3HaueHne BRIpaXEHUS Sin( 7-x) ctg( w+x)-cos(x-m) npu X = 5

. 2sina —3cosa
6. Haiitu 3HaueHne qpodu , ecI ctga=-2

cosa +Ssina

Bapuanr 16

1. Haiitu o6nacth 3Hauenus Gpynkuun y = 2cos(S5x —1)

2. OnpeennuTh YeTHOCTh (HEYETHOCTh) QYHKIUHA Y = |sin x| -3/sin x

W

Haiitu 3HaueHUE BBIPAKEHUA Cos(arctg(— 5)
y T . 3z . 7
4. HaiiTu 3HaueHUe BBIPAXKEHUS cos( X + 5 )-sin( 7 — X )+cos(mx)-sin(27z-x) npu x =2 —

5. HaiiTi 3Ha4eHue sina, eciu tgo=— 3 U YTOJI ¢ He IPUHAJICKUT YETBEPTOIl YeTBepTH

. sina +3cosa
6. Haiitu 3HaueHne qpodu , €CJIH ctga=-2

S5cosa —10sina

Bapuanr 17

1. Haittu o0nactpb 3HaueHust Gynkipn y = —5sin(2x + 1)

COS X

2. OnpenenuTh Y4eTHOCTh (HEYETHOCTD) PYHKIMH Y =
X

. 2
3. Haiitu 3HaueHue BbIpAXKEHUS tg(arcsm(— g))

3
4. Haiitu 3HaueHHE BBIpXXEHHUs cos( X + % )-sin( 77[ — X )+cos(m-x)-sin(27-x) npu x = 2%

. sina +3cosa
5. Haiitu 3Hauenue qpoOu , €CIH ctga=-2

Scosa —10sin ¢




Bapwmanr 18
1. OnpenenuTs 4YETHOCTH (HEYETHOCTD) QYHKLIUH Y = x” sin x

COS X
2. OnpenenwTh YETHOCTH (HEYETHOCTH) PYHKINH Yy =

3. Haiitu 3Ha4eHne BoipakeHus c1g2640°

2
4. Haiitu 3HaueHNE BBIPAKEHUS Cos(arctg(— gjj
. T . 3T . T
5. Haiitu 3naueHue BeIpaxkeHus cos( x + E )-sin( 7 — X )+cos(7m-x)-sin(27x) npu x = 25

6. HaliTu 3HaYeHNE cosa, €CTH g o= E Y yroJl o IPUHAMJIEKUT TPEThEN YeTBEPTU

Bapwmant 19

2 5 3 3
1. Kakue u3 uncen ?ﬂ;2;3;—2;— il ;0; z. —7[ ——ﬂ Z ;1 u 1,5 mpunamexxar o6acTi onpeaeeHust

6 372 272
GYHKIH Y = 4/1gX

2. CpaBunuth uncna sin30° u sind

3. Haiitu 3HaueHue Boipaxenns ctg2640’

4. OnpeZienuTh YeTHOCTD (HEYETHOCTD) PyHKIUH Y = |sin x| -3/sin x

2
5. HaiiTu 3HaYeHME BBIPAKCHHUS Cos(arctg(— EJ]

. sina —3cosa
6.HaiiTu 3Hauenue npoobn —— X X X  , eciu ctga=1

cosa +Ssina

Bapuanr 20

1. Haiitu obmacts 3Hayenus pynknun y = —sin(0,5x + NG )

2. Onpenenuth YeTHOCTH (HEUETHOCTS) QYHKIMHE y = X~ COS 3x

. T .
3. CpaBHHUTH UncCIa smg u sind

Y4
4. Haiitn 3Hauenue Boipaxenns g~ 750° + 4sin o

1

5. HaiiTi 3Ha4eHue sina, eciu tgo=— 5 U YTOJI ¢ He IPUHAJISKUT YETBEPTOIl YeTBEepTH

. 2sina —3cosa
6. HaiiTi 3HaueHue qpoOu - , €CIH ctga=-2

cosa +Ssina

Bapuanr 21

1. Haittu ob6nactp 3Hauenust ynkipn y = —5cos(2x +1)



Cos X
2. OnpenenuTs YeTHOCTh (HEYETHOCTD) PYHKIUH Y = ﬁ
sin x

3. CpaBuuth uncna sin30° u sind

4. Haiitu 3HaueHue BoIpaxenus 1g]050°

V4 kY4
5. Haiitu 3HaueHnue BoipakeHus cos( X + 5 )-sin( 7 — X )+cos(m-x)-sin(27-x) npu x = 2%

6. HaiiTu 3Ha4eHue sina, eciu tgo=— 3 1 YroJl o He IPUHAAJIeKUT YETBEPTOM YeTBEPTU

8. IIpocreiilue TPUroHOMETPUYECKHE YPABHEHHUS

Bapuant 1 Bapmuanr 2 Bapmuanr 3
Loglo3 L tgfz_ﬁ ILosin2X o
3 2 2 3
. (3x 7«
2. Sln(ZerEjH:O 2. sin[4x—%)=0 2. tg[4x+%j=—\/§
3. 2cos(2x—fJ=1 3. ﬁcos(5+5]=1 3. 2cos| -2 =2
4 3 4 2 6
n 2sinx+1 _ 0 n 2sinx++/2 _0 4 2sinx ++/3 ~0
2cosx++/3 2cosx—~/2 " 2cosx—1
s 2cosx+l o 5 _2cosx+l o s ZCosx—\/E_O
2sinx++/3 251.nx+\/§ " 2sinx++/2
6. cos.x _0 6. —mX _ 6 1—sin3x_0
1—sinx cosx —1 " l+sinx
. X T 3
7. smE(cosx+1)=O 7. (cost+1)(tg(x+ZJ—1]—0 7. sin[x—%](sin2x+l)=0
8. (Cosx—litg(x—%J+lj:0 8. (c0s3x—1)sin§=0 8. sin3x(cosx+1)=0




BapuanT 4 Bapwuanr 5 Bapuant 6
3
1. tg_x:() 1 Sin3_x:£ 1. sinfzﬁ
2 2 2 2
T \/§ T 2 (3 zj _
2. cos|Sx+— |=—— 2. tol 2x—Z=1=-5 . 18| 3x+—|+1=0
( 3) 2 g(x 3} 4
3x 7@
3. 2sin[%—%)=l 3. 4C05(§+%j:\/§ > 2003(?_5)__1
2sinx—1
n ZSinx—\/EZO n 2sinx+\/§:0 4 2cosx+\/§:O
2c0s x —2 2cosx+1 5 Zcosx+\/§_0
5. 2cosx—1 _0 5 2cosx+\/§=0  2sinx—+2
ZSile—\/g . 25inx+\/5 6 sin 2x 0
in4 " cos2x—1
6. (tg[x—zj—lj(sinx+l)20 6. —2 9 ” _
4 cos4x -1 7. [cos(x + Z) - IJESin(x — Zj
7. 1+COS4x:0 7 cos(——zj(sin(x—zj+lj= x
1—-sin2x 12 8. (cos3x+ l)cosE =0
8. cosx(cos2x—1)=0 8. (cos4x+1)sin2x—1)=0
Bapuanr 7 Bapuanr 8 Bapuant 9
1. cos4x:—3 1. cos3—x=1 1. cosZ=0
2 3
x 1 X 3x &
in| X -Z|=_2 2. 1g|=-=|=+3 2. gl =-2|=
> Sm(:s 4j 2 g(s 6) g(4 4)
T L 3. 25in(2x+£j+ 2=0 3. 25in(3x+£j+ 3=0
4 6 4 3
S 2sinx —1 2sinx +1
4 2sin x \/§=0 4. ﬂ=0 4. —\/_:0
2cosx+1 Cos x 2cosx—+/3
5 2cosx+y3 5, 2eosx=32 5, 2eosx-l g
" 2¢inx—1 2sinx—~/2 2sinx +/3
6. sin3x _ 6. ‘cos2x _0 6. cos3x _
cos3x—1 sin2x +1 cos2x+1
. X 7. lcosdx+1)sin2x=0
7. (sin2x—1)cos(x—%j:0 7. (1+smx{l—tg5j:0 ( )
8. [cos(x+%]+lj(tgx+l):
8. (tg%—lj(cos2x+l):0 8. sin4x(sin(x+%)—lj=0

=




Bapwuanr 10

[\
(@]
=}
»n
VR
(98]
=
+
N——
Il
|
—

3
3, 3sin(f—£j+ ~0
46

2sinx—\/§

4, ———=0
2cosx+\/§

s 2cosx+1 ~0
25inx—\/§

6. s1n3x+1:0
2sinx +1

7. (cosx—l)cosg =0

8. (sinx—l)[tg(x+%)+l) =0

Bapuanr 11 Bapuanrt 12
1. sin6x=—l 1 Cos_z_ﬂ
2 2
2 COS(S—X—ZJZI 2 sinl 22X E zﬁ
2 4 3 2
3. Ve LE):\/E 3. —agl2x-2 =1
4. M:O 4 23inx—\/§:0
2cosx++/2 " 2cosx—1
2cosx++/3 2cosx—+/3
5. ——=0 5 -0
2sinx+1 " 2¢inx—1
6. Lreos3x_ _sinbx
Sin x 1—cos6x
7. sin(x—zJ—l Cos(x—£j+] =0l ginl x=Z -1l cos| x=Z
6 3 ' 4 4
. X 7 B . X
8. (Smg—gj(tgx—l)—o 8. (sm3x—1)(zg§+1j=0




9. TpuroHomerpuyeckue ypaBHeHus1 (mpocTeimnue)

Bapuanr 1 Bapmuanr 2 Bapuant 3
cosx—2=0 tgx+2=0 cosx+2=0
J3 3 . 1
N7 _ sin3x = ——
cos 2x = 5 ctg2x——? >
2sinx++/2 =0 2sinx—+/3=0 2cosx+1=0
sin3x=0 cos2x=0 sin2x =0
3tg2x+1=0
3tg4x—\/§=0 31g2x +/31gx =0 g2+
Bapwmanr 4, 14 Bapwuanr 5 Bapwuanr 6
ctg2x+4=0 cosx+3=0 sinx+2=0
1
cos3x =—— tg2x=—§ sin2x=—£
2sinx++/3=0 2cosx—+/3=0 2cosx—+2=0
X sinSx =0 cosSx =0
c055:0
2tgx +3tg’x =0 \/gtg2x+1:O
3tg’x—tgx =0
Bapuanr 7 Bapuanr 8 Bapuant 9
. X cos2x+1=0 sin2x =—1
sin— =1
2 sin3x =0 cos3x =0
cos2x+2=0 .
V2cosx—1=0 2sinx++/3 =0
sin2x:—l 2sin2x+1=0 J2cosx+1=0
tg3x—1=0 2 _
2cosx++/3=0 3ig x+1gx =0
\/gtg2x+l =0
Bapuanr 10

cos2x+2=0

sindx =0

2sinf+1 =0
2

2cos2x—1=0

2tg’x —tgx =0




1.Tpuronomerpuyeckne ypaBHeHHUsl

Bapuanr 1 Bapuanr 2
1. 2cos*x—17cosx—9=0 1. 2cos’x+9cosx—5=0
2. 2sin? 2x+Z | —sin| 2x+ Z |-1=0 2. 2sin? 3x+ % |+ 3sin[ 3x+ Z |+1=0
6 6 6 6
3. 2tg°x+3tgx—-35=0 3. 41g’x+25tgx —21=0
T T s s
4. tg|3x+—|+cte|3x+—|=2 4. te|3x+— |+ctg|3x+—|=-2
g( 4) g( 4) g[ 3) g( 3)
5. 3(ctg2x - 1)tg2x +4ctg’x =10 5. - (ctgzx — l)thx +5ctg’x =3
6. 4sin* x =3cos* x—2 6. 4sin* x=5cos* x+1
7. 4cos2x—2sinx—1=0 7. 5c082x+9sinx-7=0
8. 3—sinxcosx+3cosx=-3sinx 8. 4—sinxcosx+4cosx=4sinx
9. 4cosx—4sinx+4=; 9. 2005x—25inx+2=;
1gx + ctgx 1gx + ctgx
10. cosl2x =-7cos4x 10. cosl5x =—-5cos5x
Bapuanr 3 Bapuanr 4
1. 2cos’x+9cosx+4=0 1. 2cos’x+7cosx—4=0
2. 2sin?[ x=Z |+ 3sin| x=Z |+1=0 2. 2sin?| 4x == |+sin| 4x-Z|-1=0
3 3 4 4
3. 2tg’x+1gx—1=0 3. 4tg’x—27tgx +35=0
T T b T
4., te|2x—— |+ctg| 2x—— |=-2 4. to|3x+— |+cte|3x+— |[=-2
g( 4j g( 4J g( 3j g( 3]
5. —3(ctg2x—1)tg2x—56tg2x:1 5. —(ctgzx—l)rg2x+56tg2x:7
6. 4sin* x=11cos’ x—8 6. 4sin* x=19cos* x—14
7. T7cos2x—13sinx—-10=0 7. 4cos2x—2sinx—3=0
8. 3—sinxcosx+3cosx=23sinx 8. 2+sinxcosx+2cosx=2sinx
9. 3cosx—3sinx+3=; 9. 2005x+25inx+2=—;
19X + ctgx 19X + ctgx
10. cos15x=-6c¢cos5x 10. sin9x =15sin3x




2.I1epBooOpa3nasi

Haiinure Bce mepBooOpasznabie F(x) mnst ¢ynkumu 1-3. B weTBepTOoM 3amaHuu HalguTe IS 3aaHHOU

¢GbyHKIHH f{x) Ty epBooOpa3Hyro, rpaduK KOTOPOH MMPOXOANT Yepe3 Touky M.

Bapuanr 1

1. f(x)=1+2x" - LS na (0;+o0)
X

2. f(x)=cos3x+1 wua (—oo;+o0)

3. f(x)=(01-4x) na (- oo;+o0)
4 fx)=— M(Z;Zj

. B
sin? 2x

Bapuanr 2

L f(x)=3-2x"+ iz na (0:+)
X

2. f(x)=sin2x—-1 Hna (— oo;+oo)

3. f(x)=(2-5x)° ua (-ootom)

4. f(x)= 22 : M[—;3j

CoS X

Bapwuanrt 3,13, 23
3

1. f(x)=2+—5-3x" ha (0;+0)
X

2. f(x)= 3sin(x + %j Ha (— oo;+oo)

3. f(x)=~3x+2 Ha [—%;+oo}

3 /4
4. Xx)= , M| —33
J ) cos’ 3x (12 j

Bapuanr 4, 14, 24
4
I f(x)=4-5x"+ = (0;+0)
2. flx)= ZCos(x - %j na (= oopton)

3. f)=(01-5x)" na [g;mJ

4. f(x)= 2 M(z;lj

R s
sin” 3x 6

Bapuant 5
1. f(x)=2-2x" +i4+x Ha (O;+oo)
X

2. f(x)=5sinx+2 na (-oo+0)
3. f(0)=(5-9x)" na (—oo;+)

4. f(x)= ZCOS(x - %) M(% ;2)

Bapuanr 6

1. f(x):1+2)c2 —%+x Ha (0;+oo)
X

2. f(x)=2sinx—-1 Ha (— oo;+oo)

3. f(x)=(4+8x) ma (—oo;+o0)

4. f(x)= 3sin(x + %) M[% ;4}

Bapuant 7

1. f(x)=3+ % +4x* =5 ua (0;+0)
X

2. f(x)=2 sin(3x - %) na (= oop+oo)

3. f(x)=(3-4x) nua (- oo;+o)

4. f(x)= 4cos(2x + %) M(% ;4)

BapuanT 8

1. f(x)=2 —i2 +3x* +4 na (0:4+)
X

2. f(x)= ZCOS(Zx + ﬂ na (= oop+oo)

3. f(0)=02-5x) ma (-oo3+o)

4. f(x)= 3sin(2x - %) M(% ;3]




BapuanTt 9

I. f(x) =%+ 3x° =5x+1 na (O;+oo)
X

2. f(x)=2sindx+3 Ha (— oo;+oo)

3. f(x)=(2-6x) na (—oor+o)

4 fx)=3— ,M(fn)

cos” 3x 3

Bapuant10

L f(x)= is —3x*+5x-1 na (O+oo)
X

2. f(x)=3cos4x—2 na (- oo+oo)

3. f(x)=(1-5x)° na (~o0;+w)

4 f)=2—0 M(E;Sj

sin” 3x

3.Bpruucienue uHTerpaia. Beruuciaenue niomaau Gurypoi.

Bapwmanr 1 Bapwuanr 2 Bapwnanr 3 Bapwuanr 4
2 i 9
dx
1. Ix3dx 3 1. I&dx 1. _[—
0 1. J x*tdx 0 4 Jx
z 0 z z
4 3 6
dx 7 .
2. J. 3 2. Ism xdx 2. Icos xdx
J sin” x 7 I dx 0 0
6 \ cos’x z z
T 3 3
> 7 dx 3dx
2 3 3. [ 3. [ =5
3. Icos 2 xdx 3. Jsin 2 xdx * sin” x sin” x
z A 6 6
4 4 4. Bremaucnure | 4. Bpiunciante miomanb
4. Boraucnure 4. Bbrunciure | miomans — Gurypsl, | Gurypsi, OrpaHUICHHOH
Trormans vchrprI, UIOIIa b durypsI, | OTPaHHYCHHOIH maEEAME Y = 9 - X,y =X
OTPAHIHICHHON OrpaHHYCHHO} muEEAME Y = 9 - X7, | + 3.
HHEPZIMI;)} =4-x, JTHHUSAME Y = 4 - X7, y=5.
y=oh-ex y=x+2.
Bapuant Bapuant 6 Bapuanr 7 Bapuanr 8
1 2 1 2
37
2 1L [x'dx 1. j(2x+1)dx L[ =Dax
1. Ix dx 0 7 0
0 T V4 V4
z 6 2 2
3 2. J.cos 3xdx 2. J.(l +cos x)dx | 2. j(cos2 x —sin? x)dx
2 '[ sin 3xdx 0 0 ,,
0 e . n
3 4 n e
z Sdx 4 z
4 2 4
2 3. )= A+
3. I dzx ',[ sin” x 3 I( g " x)dx 3. J-(l + ctg *x)dx
), COS”~ x s 0 "
4, Beruucnure o
4. Beruuciure 4. Brruucnure mromans  Grypst
rTomah GHrYpHI, ILTOMmAb buryps, OpaHITIGHHOR YPBL | 4. Bepruucnure TTomah
OrpaHUYECHHOU OTPaHMYECHHOU . buryper, OrzpaHquHHOH
JTUHHASIMHA MMHUAMA Y = - X7 + 4, -6 7 | MHMAMH Y =X7+2, y=X
_ 2 _ _ y=0. + 4.
y=-x"+4, y=2x+| y=2-Xx.
4




BapuanTt 9 Bapmuanr 10

1 2
1. j(3x+z)dx 1. j(2x+3)dx

0 0

3 5
2. I 2sin x cos xdx 2. J. (1-sin x)dx

4 0

4 x

0 3
3, j (1+tg°x)dx 3 j(1+ctg2x)dx

i :
4. Brruncaure | 4. Breruucnute
IJIOIIA/b (urypsl, | mwIomams ¢burypsi,
OrpaHUYECHHOMU OTpaHUYEHHOU
JIUHUSAMU ) = x?, JIUHUSIMU ) = X7,

_ 2 2

y = 6x- x". y=-x"-4x

4.1lepBoodpasnas. Uurterpan

Bapmuanr 1
Hatinure nepBooOpa3Hble CASAYIONIMX (YHKIIHIMA:

1. f(x)=sin’(2-3x); 2. f(x)=cos(2x—1)—+/6x+3 na (0;+)
Brruucnure
1 xY % V4 V4
1. I(1+—j dx: 2. j cos{x—i——}—sin{x—i——j X
b 3 i 3 3
6
Bapuanr 2
1. Hokaxwute, uro ¢pyHKImS H ecTh epBooOpa3Has st GyHKINU i Ha TPOMEXyTKe [:
4 2x+1
a) H(x) = ctg>(1+2x) + 2, h(x) = M =)
—sin”(2x+1)
x 1 1
6) Hx)=—+—+2, h(x)=x"——; I=(-x0)
3 x by
2. Mns dynkunn  f(x) = ——— Haiiaute nepooOpasHyio, rpaduk KOTOPOH MPOXOJUT 4Yepe3 TOUKY
cos” x
50
6

3. Berumucnure mioniaas GUryphl, orpaHUueHHON JTHHUSAMH (ClIeJIaB PUCYHOK):
y=-x"+4x, y = 0.

T

18
4. Haitmure J.(cos xCcos 2x —sin xsin 2x)dx
0
Bapuanr 3
1. MokaxwuTe, uro GyHkuus H ects nepBoodpa3Hast it QyHKIUK i Ha TPOMEKYTKE I

-x° npux=0
a) H(x) = ; h(x) = —2|x; I = (—o0;+00)
x° npux<0
X X X
6) H(x) =6sin—cos——5; h(x)=15cos—; I=(-11
) H(x) 2557 (x) > (=L1)



1

sin’ x

71
HpOXO,Z[I/IT qepe3 TO‘IKy (—E,Ej , a BTOpafI — qepe3

2. OgHa U3 mepBooOpa3HbBIX QYHKUUH —

T o
TOUKY (— Z;——j. I'paduk kako# U3 HUX pacnonokeH Bolme? KakoBa pa3HOCTb 3THX MEPBOOOPa3HBIX?

3. BeIuucauTe TWIoMIaas GUryphl, OrpaHUUEHHOMN THHUSAMH (CIENIaB PUCYHOK):
y=-('-5x+4), y=0.

1
4. Hatinure J.|x| dx
-2

BapuanTt 6
Haiinute nepBooOpa3Hble CleAYONINX (hyHKITHIA:
2
. f(x)=—F——-+3cos@B-4x)—-L 2. f(x)= |x| +1 Ha npomescymre (—o0;+00)
sin“(x+1)

Brruucnure

: c
1. 4-3x)dx: 2. |cos*| x——= ldx

J; ( : ;[ ( 12}

3
Bapuanr 7
Hatinure nepBooOpa3Hble CASAYIONIMX (DYHKIIHIMA:
2
. f(x)=—F——--3sin(4-3x)+1; 2. f(x)= W Ha npomexcymre (—oo;+00)
cos (x—1)

Beraucnure

'l x ’ ]_% X X ’
1. I3 (—+1j dx; 2. _[ sin(—+—j+cos(—+—j dx

V2 . 2 12 2 12

_I_E

Bapuant 8

Haiigure nepBooOpa3Hble CleAyONIX (HyHKITHA:

. f(x)=3(x=1" na(-cl); 2. f(x)=sin"QRx—-1)+~2x-1

Beruucnure
15 % ju ju
1. I(1—2x)7dx; 2. J‘(cosz(bc——j—sinz(Zx——Ddx
1 - 4 4
24
Bapuant 9

1. lokaxwute, uro GyHkuus H ecth nepBoodOpazHast it QyHKIUK i Ha TPOMEKYTKE [:
x> npux>0
a) H(x) =

s h(x) =2 I = (—o0;+00)

-x* npux<0
6) H(x) =2—sin’x+cos’x; h(x)=-2sin2x; I =(0;2)

/4
2. OnmHa 13 nepBooOpa3HbIX (PYHKIUH MPOXOIHUT Yepe3 TOUKY (E;Oj , @ BTOpas — 4epe3 TOUKY

COS X
% .
5;1 . I'paduk kakoit 3 HUX pacroiokeH Bhime? KakoBa pa3HOCTh 3THX MEPBOOOPA3HBIX?

3. Berumncnure mioniaas GUryphl, OrpaHUYeHHON JTHHUSAMH (ClIeNIaB PUCYHOK):
y=x+l,y=4+3x-x"



T

6
4. Haligute “sin x| dx
V1

6
Bapmant 10
HaiinuTe nepBooOpa3zHble cineqyomux QyHKINN:

1. f(x)=cos’B+2x); 2. f(x)=sin(0,5x—0,5)—3/3+0,5x na (0;+o)

Brruncnoure
12sin E—x cos E—x dx
8 8
Bapuanr 11

Haiigure nepBooOpa3Hble cleAyoniX (GyHKITHA:

. f()=Y(x-D* na(-ol); 2. f(x)=cos?2x—~1+2x

3

N

IESI

0 | N Cmm—y 0

Broruucnaure
% 1,6z X pe X ju
1. j Bx +1Ddx; 2. j 4,Zsin[— - —) cos(— - —de
1 1,27 7 5 7 5
Bapuant 12

1. Haiiaure nepBooOpa3Hble s GyHKIUH f:
2
a) f(x)= ; 6) f(x)=cos’x
vx—1

2. I'paduk ogHOI 13 EPBOOOPA3HBIX PYHKIHU Yy = x* —3x + 2 mpoxoauT uepes Touky (-1;2), a rpaduk

npyroit — yepe3 Touky (0;4). Kakoit m3 rpaduxoB pacmonmoxxeH Bbime? KakoBa pasHOCTh ATHX
nepBoOOpa3HBIX?
3. Beruucnure mioniaas GUrypbl, orpaHUueHHON JTHHUSAMH (ClIeNIaB PUCYHOK):

y=—2,x=l,y=x—1.
X

. rdx
4. Haiinure lim | —

n—o | x2

Bapuanr 13
1. Haitnure nepBooOpasubie [ist QyHKIUH f:

3
a) f(-x)_z\/m:

2. Tpaduk oHOM U3 MepBooGpasHbIX GyHKIMK y = 3x° — X+ 5 mpoxoaut uepe3 Touky (0;2), a rpadux

6) f(x)=sin’x

npyroii — uyepe3 Touky (1;4). Kakoit u3 rpadukoB pacrnosiokeH Bbime? KakoBa pa3sHOCTh 3THX
nepBooOpa3HbIX?
3. Beraucnure momans GUrypsl, orpaHUYeHHON JTMHUAMU (CIENaB PUCYHOK):

T T
=2cosx, - —<x<—,y= 1.
y ) ) y

. . fdx
4. Haiigure lim J —

! Jx

Bapuanr 14

1. Tokaxute, uro (hyHkuus H ecTh nepBooOpasHas 11t PyHKIMK & HA TPOMEKYTKE [

Q) H =1g°(1-20 -1 h(x) =MDy gy
cos(2x—1)



6) H(x)=x" —l; h(x) = iz +2x; I =(0;40)
X X

2. Ina dynkmun  f(x) =

sin? x

HaiimuTe mepBooOpasHylo, TpaguK KOTOPOH MPOXOAMT Yepe3 TOUKY

3. Beraucnure momans GUrypel, OrpaHIYeHHON TUHUSIMHE (C/IeTIaB PUCYHOK):

y=@+1) x=-3y=0.
10

4. Haiinure Isin 2xdx

-10

S.Yucaa. Beruucnenus. CreneHb ¢ UEdAbIM IoKa3zaTenaeM. J[IeHCTBUS C KBaApaTHBIMHU KOPHSMH.

[IpeoOpazoBaHus BRIPAKEHUIA

BapmuanTt 1
1. CpaBHUTH CTETICHH:
2. 3anuumTe BhIpaXKEHUE

(20 (=32) - (-512)7
~(-8)"
LeJIBIM TIOKa3aTeNeM
3. BanmmmTte BeIpaxenue 2777 B Buge KBajgpara
CTETICHH C LIETIBIM MOKa3aTeneM
4. 3armmmre Bepaxenne 6°-6"-67-6'% ...-6% B Bue

CTENEHN C LEIBIM ITOKa3aTeIeM
5. Beiuucnure:

4 -2
—117-161—1-5-(} oy
i, 7 .[z_(z] J

-2+0,1" 4 3

6. Jlokaxkute, 9TO 13%+13°+13* neanrces Ha 183

7. Boraucrure 44/2 — (\/% — (\/% — \/ﬁ))
8. BHecuTe MHOKHTENb O] 3HAK KOPH: — 3, /%

9-6+2

9. Cokparure 1podp ————
p p \/g_\/g

900 ~-1200
5 u3

B BHIC CTCIICHHU C

X7 -1

X —1

x—1

+.X0'5 :T
x7 =1

10. Yopocrure: (

Bapuanr 2
1. CpaBHUTH CTETICHHU:
2. 3anumuTe BhIpaXKEHUE

s
(5] (125) - (-25)"
—(-625)""
LEJIBIM [IOKa3aTesIeM
3. 3anummre BEIpaxeHue 7° -3 B BUjE KBagpaTa
CTEIICHH C LIEJIBIM ITOKa3aTeneM

4. Sanmmmre BhIpaxenne 5°-5°-5%5% .
BUJIC CTETICHH C LIEJIbIM ITOKa3aTeIeM

5. Beruucnure:
4 -2
21-167" +3-| — S
3’1 + 5 é _ 2
16-0,1" 4 \3
6. okaxute, uto 10*+10°+10° memures va 111
7. Beruncyure 4+4/2 — (\/ﬁ — (\/% — \/%))

8. BHecure MHOXUTENb II0]

14

17

2800 ~-6300
6 u?2

B BHIC CTCIICHU C

32
57 B

3HAK KOpHII:

17+ 270
V10 +4/7

1

x3 -1

9. Cokpatrure ipoOb

x—1 N
—tx

10. Yopocrure: ]

2
3

X -1 x3 =1




Bapuant 3
1. CpaBuurs crenenu: 3%
2. 3anuuuTe BBIpAXKEHUE

(-2°F - (~16) - (-256)"
—(-512)7
IEJIBIM TIOKa3aTeNieM
3. 3anummmTe BRIpaXKEHUE S5
CTETICHH C IIEeJIBIM MOKa3aTeIeM
4. 3ammmmre Beipaskenne 4-4%4%4% 4" B pune

CTEIEHU C LIEIBIM IIOKa3aTeIeM
5. Beraucnure:

LT

2400
u5

B BHUIAC CTCIICHU C

3
9.2* B Bume KBagparta

240,257 49 |4

6. lokaxure, uto 16°+16°+16'"° nemurcs Ha 273

7. Beraucmte 346 — (\/% — (\/ﬁ - \/g))
19

8. BHecuTe MHOKHUTEID TI0]T 3HAK KOPHS: — 7, [—

13
13+2\/E
J7+46

a2,5 +a1,5
10. Yopocrure: | ——— +1 |:

9. Cokpature 1podb

1-a
1,5

1+a 1-a

Bapuanr 4
1. Cpasuurs crenenn: 37°% n 7%
2. 3anumuTe BeIpAKEHUE

(28] - (=8)" - (-256)°
—(-512)°
[EJBIM TIOKa3aTeNieM
3. 3amumuTe BRIpaKeHUe 7
CTEICHHU C IIEJIbIM TT0Ka3aTesieM

4. 3ammmmre BbIpaxenme 5°-5°-5°.5'0. .
BHJIE CTCIICHU C IEJIBIM ITOKa3aTeIeM

5. Beraucnure:
5 2
5725421 = N\
3) | A_(7
8—0.2" 49 \ 4
6. Jlokaxxute, 4TO 13%+137+13% nenutces Ha 183
7. Berucmte 2+4/2 — (\/E - (@ - \/ﬁ))

11
8. BHecHuTe MHOKHUTEID TI0]T 3HaK KOpHs: — 4 B

B BHIC CTCIICHHU C

3
4.3% B Bume KBagpara

60
S B

247" +

151042
V10 -+/5

4x2—5x+1_ X

9. Cokpature npodb

2

10. Yopocrure:

4x -1 1—x




Bapuant 5
1. CpaBuurts cremenn: 5% u 372
2. 3anuIuTe BEIpAXKEHNE

(20 (=32) - (=512
-(-8)*

LCJIIBIM ITOKa3aTCICM

B BHIC CTCIICHHU C

3. 3ammumre Beipaxenne 14*-5%:81' B Bume
KyOa CTETeHH C [IENBIM MoKa3aTeneM

4. 3amummre Beipaxkenne 6°-6%-6>-6" ....6* B Bume
CTETICHH C IIeITBIM TTOKa3aTelieM

5. Beruucnure:

4 -2
—117‘161+5(] !
-, 7 .(3_(2] J

-2+0,1" 4 3

6. Jlokaxure, uto 13%+13°+13* nenurcs na 183

i
7. Beruucaute ,|1— —
324

I/I36aBLT6CL OT HPPALHOHATBHOCTH B

JS_Z—JE
9642
J3-+6

10. Vupocrure a’ + b’ +3ab(a + b)

3HaAaMCHAaTCJIC:

9. Cokpature 1podb

Bapuanr 6
1. CpaBuurts crenern: 620 g 270
2. 3anumuTe BeIpaKEHUE

(5] (125) - (-25)"
—(—625)"

OCIIBIM IIOKa3aTcJICM

B BHJC CTCIICHU

3. 3amummte Beipakerme 14%°-4% 150625 B

BH/IE Ky0a CTETIeHH C LIETBIM ITOKa3aTeleM

4. Bamuumre BhIpaxenme 5°-5°-5%.5% .57
BHJI€ CTEIICHU C IIEJIBIM TOKa3aTeaemM

5. Beruucnure:

sl

16-0,1" 4 \3

6. Jlokaxxute, 4TO 10*+10°+10° genures ma 111

/ { 69 / 61
7. Beruuciaure 5— —
10 900

8. U3baBbTecr OT HPPaNMOHATHLHOCTH

59
8+\/§
17 + 2470
V10 +47
1

a-b a+(ab)
1
2

3HaMCHATCIIC:

9. Cokpature podb

10. Yopoctute ; ; ;

C

B

B




Bapuant 7
1. CpaBuurs crenenu: 3%
2. 3anuuuTe BBIpAXKEHUE

(-2°F - (~16) - (-256)"
—(-512)7?

LOCIIBIM II0Ka3aTCJICM

2400
u5

B BHUIAC CTCIICHU C

3. Barmmmre Boipaxernne 4°°-11°°:817 B Bume
Ky0a CTeIeHH C IeJbIM MoKa3aTeneM

4. 3ammmmre Bepakenne 4-4%-4%.4%.
CTETICHH C IIETBIM MTOKa3aTelIeM

5. Beruucnure:

LT

2+ 0,2571 49 4
6. Jlokaxxute, 9TO 168+16°+16" neantces Ha 273
7. Beruncnure \/1% — \/21 + \/12
25 81
WppPAlMOHATBHOCTH B

729
6
J70 - /34

13+ 2442
J7+6

-4 6a*-5a-6
2-3a  3-2a

4" B BunIE

8. NzbaBbrech  OT

3HaMCHATCIIC:

9. Cokpature 1podb

10. Yopocrute

Bapuant 8
1. Cpasuurs crenenn: 37°% n 7%
2. 3anumuTe BeIpAKEHUE

(28] - (=8)" - (-256)°
—(-512)

OCIIBIM IIOKa3aTcJICM

B BHIC CTCIICHHU C

3. 3amummte Beipaxenme 117°-97°:32768'° B
BH/IE Ky0a CTETIEHU C LIEJIBIM IT0Ka3aTeleM
4. 3ammmmre Beipaxenme 5°-5°-5°.5'0. .
BHJIE CTCIICHU C IIEJIBIM ITOKa3aTeIeM

5. Beruucnure:

-2
57.25‘+2-(5] 4 Y
247" + 3 |2 (!
49 (4

8-0.2"

6. okaxure, uto 13°+137+13% nemurcs na 183

\/7 \/TS \/T
7. Beruucnure ,[6— —
121 484

8. HM3baBpTech OT HPPANUOHATHLHOCTH B

\/5_4+\/ﬁ
15-104/2
V10 -+/5

x+1 1 2

60
S B

3HaAMCHATCIIC:

9. Cokpature podb

10. Yopoctute > —
X+x +x x —x

Bapuant 9

2900 | 2-1200
1. CpaBHuTh crenenu: 5 u 3
2. 3anuIuuTe BBEIpAXKECHNE

(20 (=32) - (-512)"
—(-8)"
LIEJIBIM ITOKa3aTeneM
3. 3anumure BBIpAXKECHHE 2878 BHJIE KBajapara
CTENEHH C LIEJIBIM ITI0Ka3aTeIeM
4. 3amummte BEIpaXenue 6°-6"-6°-6'" ...

CTETIEHH C IIeIbIM MoKa3aTeaeM
5. Beluucnure:

4 -2
11716 +5-| = !
7) |3_(2
-2+0,1" 4 3
6. Jlokaxkute, 9TO 13%+13°+13* neanrcs Ha 183

7. Boraucyure 4+4/2 — (\/% — (\/% — \/ﬁ))
12

8. BHecHuTe MHOXKHTENID IIOJ 3HAaK KOpHA: — 3. /—

13
9612
J3-+6

B BHIAC CTCIICHU C

80
-6°" B BUIE

37+

9. Cokpature Ipodb

Bapuant 10

2800 ~-6300
1. CpaBHuUTH cTeneHu: 6~ u 2
2. 3anumuTe BbIpAKEHUE

(5] (125) - (-25)"
—(-625)"
LIEJIBIM [TOKa3aTelIeM
3. 3anuummuTe BhIpa)KEeHUE 730.330 5 BHJIEC KBaJpara
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CTETICHH C IIeTBIM TIOKa3aTeIeM

4. Bamumute BhIpaXeHue 5°-5%5%.5'
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eciu  uszeecmuno,ymolog b =72




Bapuant 7 Bapuanr 8

1. log,8
1. log.— 1
#5125 ¢
2. Hatioume x, ecu log, x=1log,5 2. Haioume x, ecu log, x=log,9
3 1
. 1 3. logﬁ;
. log, —
*128 4. log, log, 32
s 1
5
4. 6"%° ) |
0g 08525
5 g2-log75 | ~-log;3 S. g(log381+161 ¢ 3)
- IR 6. (27“’%%+4.51°g252—2‘°g52-1og216)
6. [2 o2 4 5710n3 +1J
Bapuant 9 Bapuanr 10
1 1. log, 32
L. logg, — 2: 2 logs 7
0,09 2. 107782 - 25"
log, 5
1y"™ 1
2. w1 Z 3. log, —
2 g; 64
3. log. 1 4. log g log,5125
5\/5 . log;5
4. log, log 49 5 32—log35+(%j ‘
3-1g4 log; 15
5. 107%" -49 0
log, 3 logs3 Alog’s4 log; 4
6 (lj gE .710g272_9.210g72+310g94 6. 3°%°.3 —5-4"¢ +1g0’1
-4
BapuanT 11
1. 1g0,01
2) 1610g4370,2510g23
3. 2log,32-log, 256 -2log, 14
1
4. log ~log, —
S %8105
s log,” 14 + (log, 14)(log, 7) — 2log,> 7
' log, 14 +2log, 7
2
6. 7oB7 . glogi6 _ 4 glozb (3\/5)'0&27




Bapuant 12
1. 121000

3. log,8-2log,2+log;45
4. 10g93 log, 8

93—10g3 54 + 7—10g7 2

1

6 2@ ,510g252 _ \/g . 210g52 _ (ljlog325
| 3

Bapuanr 13
I. l1gl

2
1g7+1g—
g g7

3. log.22-log,11-1og,10
4' 10g4 10g3 \/ﬁ

2log, 12 —4log,” 2 +log,” 12 + 4log, 2
3log,12 +6log, 2

1

Bapuanr 14

1. 1gl10
2 101+1g5
3. log,7-log,63+log, 36
4 logz 10g343 49
3

3(log;15)(logs 9) —2log215—1log; 9
log,9—log.15

1

logy 5 1 5
6. 310g53 _510g53 +710g749




Bapuanr 15
1 310g3 7

2' 101g2+lg3
2
3. log45+10g425+10g4ﬁ

4. log, log, 27

3
log> 9—2log, 9 +2log; 18 —3(log, 9)(log, 18) + 4log, 18
log, 9-2log, 18
6. (log,2+log,81+4)(log,2~-2log,s2)log,3—-log,?2

5.

Bapuanr 16
1. 0 510&),5 6

2. 10g58—10g52+10g5%
16
3. 10g372—10g35+10g318
4. log.’log, ——
P8 PR s
log2, 5—2(log,; 5)(log s 7) — 3log:, 7
2(log,s5—-3log;s7)
6. (log;2+log,5+2)(log;2—-1g2)log,5—log,?2




Bapuanr 17
1 25 logs 3

2. log,5-log,35+log, 56

3. 2log, 6+log, %5 —log, 35

4. log, log. §/5
log2 7+/5 + 2log? 7 —3(log 7+/5)(log 7)
log . 75 — log. 49

6. (log,7+log,16+4)(log,7—-2log,,7)log,2—log, 7
Bapuanrt 18

1 (004" 433308 f
2. log 175—log,7

5.

1 2 4
3. log.——2log.—+log. —
g54 g53 g59

10g37 3

4. 77
210g§ 2—10g§ 18 —(log, 2)(log, 18)
2log,2+1log, 18

6. (log,5+log3+2)(log,5—1log,;5)log,3—-1log,5




Bapuanr 19

1.
2.

3.

6.

4210g410

log, 196 -2log, 2

1 1 25
log, —+1log, 36 + —log, —
g4 5 2 > g4 31

( llegZS
2

1 1
logf1 12 + 3logf1 g + 4(log, 12)(log, g)

log, 12+310g4;

(log, 4 +9log, 3+ 6)(log,4—3log,,;4)log, 3—1log, 4

Bapmuant 20

1.

2.

5.

6.

910g814
1 4
lo \/§+—lo —
g > 29 3

5 4
log, 12 +log, 3 +log, 3
1
610gé5
log215—1log: 3+ 2log 15+ 2log. 3
log 15 +1log, 3

(log,3+log,7+2)(log,3-log,,3)log,7—-1log, 3

BapuanT 21

1.

2.

3.

\/5210g53

log. 8 +3log, %

3logﬁ7

1 10g14
g

log2 14 + (log, 14)(log, 2) — 2log> 2
log, 14 +2log, 2
(log, 3+1og,1296 +4)(log, 3 —log,,s9)log, 6 —log, 3




KonTpoJsbHbie padoThI
Kontponbnas padora Ne 1
Bapuanr 1

1. 3amaeT 1 yKa3zaHHOE IIPABUIIO (1)yH1<uI/Ho-"Ir — f{x}:
£ —x,ecaa —2<x<0, ) X, ecm 0<x<?2
D e »\I'r]_'.'—], ecam x>0 2 = xtlecom x=27
B citydae monoKuTenpHOro 0TBETA:
a) HaiinuTe 00NacTh onpenesneHus QyHKINY;
0) BeIuKcIHTE 3HaYeHUs1 GyHKIMH B Toukax 0, 1, 3, — 1;
B) mocTpoiiTe rpaguk GyHKINY;
T') HAWUTE TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH.

1
y=—" 1
2. Wccnenyiite pyHKINIO x Ha YETHOCTb.

27 . 4

ME-—) N()

3. Ha uncnoBoil OKpy>KHOCTH B3SITHl TOUKH 3 4 Haiinute Bce uncna ¢, KOTOpbIM Ha
JTAHHOM OKPY>KHOCTU COOTBETCTBYIOT TOUKH, pUHAIeKaIue nyre AB. Caenaite yepTex.

4. 3apaiiTe aHATUTHYECKH U TOCTPONTE TpaduK QyHKIUN y=ix) , Y KOTOpOit
E(N) =k +m).

=2— >
5. Haitnure pynkuuto, o0paTHyr GyHKIUU y=2 x*, x20 . [TocTpoiite

Ha OTHOM YepTexe IpaQ MKy YKa3aHHBIX IBYX B3aMMHO OOPaTHBIX (YHKLUIL.

6. M3BecTHO, 4TO QYHKIIUSL y= f{I] yObIBaeT Ha R. Pemite HepaBeHCTBO
Fler7)> rx-3)
Bapmuanr 2
1. 3amaer nu ykazaHHOE MPABUIIO (byHKuI/no-"Ir = f{I]:

— x4+ 2 ecmm—3 <x <0,
D flx)=

»\E+2,BI:IEIEH;

x—2, ecamx= 2,

2 ﬂﬂ:{

x+2 ecom 2< x <47

B cirydae monoxuTeapHOro OTBETa:
a) HaiinuTe 00acTh onpeesieH s QYHKIINY;

=24

0) BBIYKMCINTE 3HAYEHHS PYHKIMM B TOUKAX
B) mocTpoiiTe rpaduk QpyHKIINY;

T') HalAUTE TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMH.

¥=-/x-3 +x

2. Uccnenyiite QyHKIHIO Ha YETHOCTb.



T 5
M. ¥N(—)
3. Ha YUuCJIOBOU OKp}I')KHOCTI/I B3sThl TOUYKHU 4 E Haﬁ,[[I/ITC BCE yucia t , KOTOpI:IM Ha
I[aHHOfI OKI)Y)KHOCTI/I COOTBCTCTByIOT TOYKH, anHa,unexcamHe /Jyre AB . CneﬂaﬁTe qepTem.

4. 3apaiiTe aHATUTUYECKH U TTIOCTPOITE rpaduK GpyHKIHN y= f(x), y KOTOpOM

E()=(-mw:-3]

_].|r=1:2 +7., x>0

5. Haitnure Qynknmto, o0paTHyrO QpyHKINH . [TocTpotite

Ha O/IHOM YepTexke Irpa Ky yKa3aHHBIX JBYX B3aMMHO OOPaTHBIX (YHKLIUH.

6.13BecTHO, uTO (DyHKIMS y= f{:r] BO3pacTraer Ha R. Pemure HEpaBeHCTBO
le-8)> 1l s)

Kontpoabnas padora Ne 2
Bapmanr 1

e ﬁ)tg—- )ms —ctg—

1. Brruucnure: a) 4 ;

3= 3:r+ 3 - 4
— s — —— | —
® | 4 ) 6. ) sm 510" —sm ZTﬂ“ctg?.Tﬂ“‘

mt

r)
2. YmpocTute BhIpa)KE€HHUE tg{— I}.‘Igt

1
3. Pemmte ypaBHEHUE: a) 2. 0)

ctglt—x)=—

3
4. W3BecTHO, YTO 4 2
3
) uﬂ(—n— } 6) cos(x +1)
Haitigure 2 .

5. Pacnionokute B MOPSIIKE BO3pACTAHUS CIICAYIOIIME YUCIa:

Zg=cs b= c=am G d=am 4

Bapuanr 2

13 11x
sin e ; B) lg( J; B)cos X+ ctg —
1. Beruucnure: a)

T x i =
g — —— |tcos—sm — i
r 4 [ 4] 2 2 1) m405"+l:ns215"1‘3115“'

l:nst

7

2. YnpocTure BeIpa)keHUE ctg{— t}EI



1 x __E
oSt = — l:us(E+t)— -

3. Pemnre ypaBHEeHwHE: a) 2. 0)

ix J 4 =
n:ml — tt|=—u_—<t<xm
4. VI3BECTHO, YTO 2 3 2 .

3
) tg[—x—t &) g3z 1)
Haiigure 2 .

5. PacnionoxwuTe B mopsAKe yOBIBAaHUS CIEAYIONINE YUCTA!

ag=sni F==m 2 ::=3;d’=4‘

Koutpoabnas padora Ne 3
Bapmanr 1

"
¥= x+ i
1. He BBIOMHSIS TOCTPOCHUS, YCTAHOBUTE, TIPUHAUICKHUT JIU rpaduKy QyHKIUU

"
X u]
TOYKa: a) M@, - "ﬁ); 0) P[ﬁ )

2. Hccrnenyiite pyHKIINIO HA YETHOCTH:

¥y¥=—-—-snx

a)y=f§13x;6)y=lctg#+mr;]3) 2

. = t.'tg:ﬂ +roosx
3. Uccnenyite GyHKIHIO ¥ | Ha [IEPUOJAUYHOCTD; YKAKUTE

OCHOBHOI1 IIEPUO/I, €CJIN OH CYLIECTBYET.

—igx=

4. Pemute rpadnyecku ypaBHEHUE

&l

5. Iloctpotite rpaduk GpyHKIHN a) WK 0):

x 1
_1r=|:m{x—i]+l y=2¢n —Xx
a) ; 0) 2

a—x EISILII

MMeeT eTUHCTBeHHOoe pemeHue? Haiiaure 310 perienue.

6. Ilpu kakom 3HaueHnn napamerpa ¥ HepaBeHCTBO

Bapuanr 2

[ w
¥= — ] +1
1. He BBINOJHSS TIOCTPOEHUS, YCTAHOBUTE, IPHHAUIEKHUT JIM TPaduKy QYHKIUH 4

Touka: a) M (= ﬂ]; 6) P o _]].

2. Uccnenyiite GyHKIHMIO HA 9€THOCTH



a)_ll'= x ;6).1':‘EI+3+15,B)I:|5-"II_MI_

. =g X —COSX
3. Uccnenyiite (I)YHKI_II/IIO'F Isn II Ha TIEPUOUIHOCTD; YKAXKHUTE

OCHOBHOM Nepuoa, €Cjin OH CylICCTBYCT.

4. Pemmre rpadudecku ypaBHEHUE cigx = _"ﬁ .

5. Tocrpoiite rpaduk GpyHKINHN a) WA 6):

. " 1
_1r=m[x—EJ—l ¥=_—oos2x
a) ; 0) 2 .

a+x < ||:u.';r|
6. Ipu kakoM 3HaYeHuH napamerpa & HepaBeHCTBO =

HUMeEET eAMHCTBEHHOE perieHue? HalinuTe 310 penieHue.

KonTpoabnas padora Ne 4

Bapuant 1

1. .3

y P %—%mcﬁgqﬁ dg{mi + arcsn T]
; 0)

1. Beraucoure: a)

- 3 Z &
2. Pemmnte ypauenne: a) 39m X +Tensx—3 =0, ) sn x—cosxsin x=0

4 1
e
3. Haliaure KopHU ypaBHEHHS 2 2

(=354
sm| x+—x|-sm| ———x|=0
4. Pemute ypaBHEHHE 4 2 1 .

- 2 - 2
5. Pemute ypaBHEHHE 3sn “x—4sn recosx+5cos” x=2

Iz
("‘-: ?]
MpUHAQIEXAIME IT0JyUHTEPBAILY .

Bapuanr 2

EME[— —W'ﬁ]+1m—2 m—ﬁ—lmtg—] ]
3) 2 2 2 2 43
1. Beraucoure: a) ; 0) .

2 - .3 F
2. Pemmte ypasHenne; a) 2008° x+5am x—4=0. ) dn’x+cosxsn x=0
=y 1
l:ns(lr— —] =—,
3. Haiigure xopHU ypaBHEHHS 2 2 IIPAHAJIEKALLAE

r—
MIOJIYUHTEPBAILY 2 .




ﬁnns{n—zjx)m{;—z,sx):q

4. Pemute ypaBHEHUE

- 2 - 2
5. Pemmte ypaBHEHHE 3gn “x—3sn xcosx—4cos” x=-2

KonTpoabnas padota Ne S
Bapuant 1

an 15%;

- 6) cos88" cos2” —an 88" <n 2°;

1. Beranciure: a)
p) SO 50" cos5" —cos 50" an 57

cos 2 —sn 2 &

P 2
2. VIpocTrTe BhIpacHne £5M & —c0s” &

gix—ig3x
3. Pemute ypaBHEHHE 1+ sgdxegix

. 2em xton 2x=cosx+l,
4. Haiinute KOpHU ypaBHEHUS IpUHAJICKAIINE

MIOJIyUHTEPBAILY 3 .

sin 3x+sin Sx+2sn? X =1
5. Pemnte ypaBHEHUE 2

6. Jlokaxxute, 4To ISt JF0OOT0 X CIPaBEIIMBO HEPABEHCTBO m(ﬂ —x)uns x< m(ﬂ - x)sn x
Bapuanr 2

an 75°;

: 6) cos32" cos 2" +sn 327 am 2°;

1. Beraucoure: a)
B) sn 95" cos5” —cos95 " an 57
1+sna
2. YopocTure BeIpa)keHUE 2costsm U
tgrtigdx
3. Pewute ypaBHEHUE 1-tgxaglx .

. cosx—cos2x=1
4. Haiinute KOpHU YpaBHEHUS MPUHAJIJIEKAITUE

)
MIPOMEKYTKY 4 .

x+5x+25'nzx=l'

5. Pemnte ypaBHEeHuUE

6. JloxaxwuTe, 9TO IS JTFOOOTO X CIIPaBeIIMBO HEPABEHCTBO
l:ns(lﬂ+ x}ﬁ x> si1(lﬂ+x)|:n.';x



Koutpoabnas padora Ne 6
Bapuant 1
1. Brruucnure nepBbiil, nateiit 1 100-i WwieHbI MOCIEA0BATEILHOCTH, €CIIH €€ n-i WieH 3aAaeTcs

2r—-1
x,=(-1F
dopmyoii 34m
2. IIpencraBpTe OECKOHEUHYIO TIEPHOAMUYECKYIO IECATHIHYIO 1poos 1,(18)

B BHJI¢c OOBIKHOBEHHOH APOOH.

y=5x" -2 +1—?;

3. Haitnure npou3BoaHy0 QYHKIUY: a) 5x

3 . x
A e N T = ) S e e )

4. Haiinute yriioBoi Ko3pPHUIUEHT KacaTelbHOH K TpaQuKy QYHKIUH

¥=—3sn 2x+5c053x— 7 " 2

B TOYKE ¢ abcIuccoi

g
=2x+
5. JlokaxuTe, 4TO (HyHKLUS ¥ 3 YIOBJIETBOPSIET COOTHOIICHHIO

3y=(2x+3]5-g_

6. Haiinure 3HameHaTenb OECKOHEUHO yOBIBAIOLIEH T€OMETPUIECKOi

IPOrPECCUH, Y KOTOPOH KayKAbli uileH B 6 pa3 0oJble CyMMBI BCEX €€ MOCIEAYIONINX WICHOB.

Bapuant 2
1. Bpruncnure nepsblil, cenpmoit u 200-i 4seHbI OCIeI0BaTeIbHOCTH, €CIH €€ -1 WIeH 3a7aeTcs

dhopmymnoit ¥ {—1}“‘[2+3n]‘

2. [IpencraBpTe OECKOHEUHYIO MIEPHOAMUYECKYIO IECATHUHYIO JIpo0s 2, (27)
B BUJIe OOBIKHOBEHHOU JIPOOH.
5

y=Tr +Ix' —— +4;
3. Haligure npou3BoiHy0 QYHKINU: a) Tx

w= A S o y=——
6) 3 2 B) ¥=-x{-2x+1} r) -1

4. Haiinute yriioBoi Ko3pQHUIMEHT KacaTelbHOH K TpaQuKy QYHKIIUH

¥ =—Tcos3x+2sm 5x—3 B TOYKE C aOCIHCCOH -

¥=0x+3)"

5. JlokaxkuTte, 4TO QYHKIIUS

8000»*(4x-T7)> + () =0.

YOBJIETBOPSIET COOTHOIICHHIO

6. Cymma GeCKOHEUHOH TeOMETPUIECKO MpOrpeccuu paBHa 4, a cymma



KBaJIpaToB €€ WIeHOB paBHa 48. Haliaure nepBblil uieH 1 3HaMEeHaTeNb
IIPOTPECCHH.

Kontpoabnas padora Ne 7

Bapuant 1
2 2
y=sin(3x- )
1. CocraBbTe ypaBHEHHUE KacaTeIbHOH K rpaduKy QYHKIUH 3
"
x=—
B TOUKE 3
y=x'4x?-2

2. CocTaBbTe ypaBHEHUS KacaTeIbHBIX K rpaduKy HyHKITHH

B TOYKax €ro nepeceyYCHus ¢ OCbIO a6CI_II/ICC. Harigure TOYKY IEPECCUYCHUA OTUX KaCaTCIIbHbIX.

xt -2 -3

3. Uccnenyiite GyHKIHIO y= Ha MOHOTOHHOCTH M 9KCTPEMYMBI U IIOCTPOITE ee rpaduk.

4. Haiinure 3Hayenue nmapamerpa & | nmpu KOTOpOM KacaTelbHas K rpadhuKy

x
r=—

B TOUKe ¢ abcruccoit 3 napamnensua

r— {1+ sin 2x)

OmcceKTpuce MepBO KOOPIUHATHON YETBEPTH.

Bapuanr 2
x
y =cos( >~ 2x)
1. CocTaBbTe ypaBHEHHUE KacaTeIbHON K TpaduKy (pyHKITUH 6
"
xr=—
B TOUKE 2
o2 -8

=x —
2. CocraBbTe ypaBHEHUS KacaTelbHBIX K Tpaduky QyHKIMH ¥

B TOYKax €ro rnepeccuycHus:d ¢ OCbro a6CI_[I/ICC.

N =x—
3. HUccnenyiite pyHKIIUIO ¥ Ha MOHOTOHHOCTH M DKCTPEMYMBI

Y TIOCTPOMTE ee rpaduk.

4 Haiinute 3Hayenue napamerpa &, npu KOTOPOM KacaTesbHast K rpaduKy

x
xr=—
GyHKIMH y= a{'}' teos ZI] B TOYKE C abCIUCCOi 6 napajuieabHa IpsIMon
¥= —ﬁx-l— T
KonTpoabnas padora Ne 8 (2 yaca)
Bapuanr 1
1. Haiinute HamMeHbIIee U HAUOOJbIIIee 3HAYCHUS ()yHKITHH
x5
y=" -2 +6x+10

a) 3 2 Ha OTpe3Ke [ ’]];



6) y=msx—-\,"§£-inx [—1!; ﬂ].

Ha OTpe3Ke
2. Halinure nuaroHans MpsMOYTOIFHUKA HAMOOIBIIIECH TUTOIIA M,
BITMCAaHHOTO B IPSIMOYTOJIBHBIN TPEYTOMBHUK C KareTaMu 18cM 1 24 cm

Y MIMEFOIIETO C HUM OOV TTPSIMOH YTOII.

x —3x ecom x<0,

¥=3.
N s ecam 0=x=<x

3. Uccnenyiite pyHKIHIO Ha MOHOTOHHOCTH
1 9KCTPEMYMBI.

1

X —x—1l=a
4. Tlpu Kakux 3HaueHusx napamerpa & ypasHeHue 3 UMeeT TpH
KOpHs?
BapmuanT 2

1. HaiinnTe HamMeHbIIee U HANOOIbIIIee 3HAYCHUS ()yHKITHH:

=3 -
a) y=3x' +4x +1 Ha OTpe3Ke[ ll];

3
0) y=2sn x+sin 2x Ha OTpe3Ke 2 .
2. B npsMOyTronsHOM TPEYTOJIbHUKE C KaTeTaMu 36 u 48 Ha TUIOTEHY3€ B3sTa
Touka. M3 Hee mpoBeneHs! psIMble, TapajuienbHble kKaTeTaMm. [lomyunmcs
PSAMOYTOJIbHUK, BIIMCAHHBIN B JaHHBIHA TPEYrobHUK. [ 1e Ha TunoTeHys3e

Haao B34ATb TOYKY, YTOOBI omanab Takoro NpsAMOYIroJIbHUKaA ObLIa

HanOOIBIIEH?
2eosxtxecam0<x< x,
Jr —
. C4+x+2 ecom x<0

3. Uccnenyiite GpyHKIHIO Ha MOHOTOHHOCTE
U 9KCTPEMYMBI.

5

—xX —5x—2=a
4. Tlpu Kakux 3HaYeHHsX mapameTpa E ypaBHEHHE 3 HMMEET JBa
KOpHs?
11 kaacc
KonTpoabnas padora Ne 1
Bapuanr 1

%/~100000; 6) 41296; =)-9/0,000064 +3/-1331
3L 0 /666

1. Beruucnure: a)

2. Pacnionoxute yucia B OpsIKEe yObIBAaHUS:



) ¥y=3x-2+1 6) y=-%x+1-2

3. ITocTpotite rpaduk GyHKITUH: a

4. Berauciure: *-'40'”"1_2 - 4!‘-"% .

2 3.3 4 4 B/
5. HaliguTe 3HaueHue BBIpAXKEHUS \(95 5 “‘[S‘E’ e N'JZSE' ++/2401 npu
b=+T-3

g/
6. Pemute ypaBuenne X 2=—xt4

Bapuant 2

1. Boruucaure: a) -4096; 6) ¢ 0,000064; =) %/-128 +1/0,0625 _

42,33, ¢m
2. Pacnonokute yucia B MOPsIAKE BO3pacTaHus: " 7 /3, .

_ 5 it T
3. Tloctpoiite rpaduk Gynkimm: a) ¥ x+l 2; 6) ¥=Vx 2+1

4. BbIUUCTUTE: ﬁﬁ =2 1'15""(2_.1 .

) I AP ¥ 6/ 3/
5. Haiinute 3HaueHue BBIPaKEHHS V2527 +64a® — 162" — /676 npu = 26 -3

g/
6. Pemmte ypasuenne 4 Xt 2=—x-4

Kontpoabnas padora Ne 2
Bapmanr 1

-1 L LA
(EJ 1 [3—2315”3- 23 +23]
%
1. Brruucnure: a) 5 ;0) 3 ;B) 32° - 642 ;T) .

1

! i _arl
2. Toctpoiite rpaduk QyHKIMN: a)Jlr =x 3; 0) y=3 .

1
'\E 3 351 =i =1
3. Pemmte ypaBHEHUE: a) 3, 0) 9°+6-37-15=0
1
kit L -
4. Pemurte HEpaBEHCTBO 7 49 .
g 2
y=—x3-x?
5. CocraBbTe ypaBHEHHE KacaTelbHON K Tpaduky QpyHKIHH 2
B Touke ¥=1,
54 3 1
y=—x2--x

6. Haiinure Hanbomnblliee ¥ HAMMEHbIIIee 3HAYCHUS ()yHKIHH 3 3



Ha OTpe3ke [l; lﬁ].

(IJI, ecau x>0
FE=1\3

3
7. Nana gymcms ¥ = FO e Nx+], ecau x<0_

a) Beraucioure FCD. FO9) ; 0) mocTpoiite rpaduk HyHKIHH;

B) HaiiauTe 001acTh 3HAYCHNUH PyHKIMU;
T') BBISICHUTE, IPH KAKUX 3HAYEHUSIX mapamerpa % ypaBHeHHe H)=a
9

HNMECT ABa KOPHA.

Bapuant 2

-1 2y 2 4
[ﬂ] T [1+53 1-53 +53]
—4
1. Beraucoure: a) 3 ; 0) 7 ;B) 27* +492; T) N

W
1 +1

! ¥y= [_
2. Toctpoiite rpaduk QyHKIMN: a)Jlr :(I+l)5 ; 0) 2)

ﬁ_zk = 1 x T2
3. Pemute ypaBHEHUE: a) 2, 0) 4 +27-12=0

= "‘_|. TR
4. Pemnre HEpaBEHCTBO 5 25 .

5. CocraBbTe ypaBHEHHE KacaTelIbHOH K rpaduKy GyHKIUH

B Touxe X =1

=

x¥—

¥= b

3
6. Halinure HanOouipliee 1 HaMMEHbIIee 3HAYCHUST PYHKIIH 2

[o:8]

1
3
Ha OTpe3Ke

3 -2 ecan x= 0

£ ={ 3
7. lana QpyHKuInsA ¥=Jf(x), e —3x+], ecan x>0

a) Berancnure F2). 1D ; 0) mocrpoiire rpaduk GyHKINY;

B) Halaure 00NacTh 3HAYEHHWH (YHKIWM; T) BBUICHATE, TNpPU KAKUX 3HAYEHWsX mapamerpa &
fix)=a

ypaBHEHHE MMEET /IBa KOPHSL.

Kontpoannas padora Ne 3
Bapuanr 1

1. Boruuciure: a) hgg(ﬁll"ﬁ) ; 0) 251_.“1“.



¥y=lbog, xt2 3
2. IToctpoiite rpaduk QyHKIMU: a) 2 ;0) y=hg, .

s(x43)=2-log,(2x+1), ; log’ x—2log(3x)-1=0

3. Pemute ypaBHEHUE: a) log

g, x<11-x

4. Pemute HEPaBEHCTBO

5. Pemure ypaBHeHUe 100~ — 8 = 20

Bapuanr 2
3
1. Beraucnure: a) hgz(:ﬂ“ﬁ) ; 0) 361_.“2.
L
2. Tlocrpoiite rpadpuk GyHKIHH: a) ) ; 0) y=log, )

3. Pewmre ypaBHeHue: a) log (2x —5) +log 5 (2x-3) :l; 6) Ig” x+ 4ig(10x) = 1

g, x>x—6

4. Pemnre HEPaBEHCTBO 2

gy
5. Pemnre ypaBHeHHE _3.&1 =6

KonTpoabnas padora Ne 4
Bapuant 1

log ,(x+3)>-2

1. Pemnre HepaBEHCTBO 2

y=&(2x+3)

2. Hccnenyiite GyHKINIO Ha MOHOTOHHOCTb U 3KCTPEMYMBI.

3. Hanmmmre ypaBHeHHe KacaTeIbHOM K TpaduKy GYHKIUH ¥ :h[‘z‘t} B Touke ¥ =1,

log . x° thog,5+3=0

(5 -
9

log ,(3y +8x—3) =log, lg 10000 +log 5, x”

4. Pemute ypaBHEHUE

5. Pemute cuctemy ypaBHEHHI

Bapuanr 2

log,(x+5)>-1

1. Pemte HEPaBEHCTBO - .

v=e"(3x-2)

2. Hccnenyiite pyHKLIUIO Ha MOHOTOHHOCTB M 9KCTPEMYMBI.

v=h(2x-3)

3. Hanmmmre ypaBHeHHe KacaTeIbHOH K rpaduKy GyHKLIUH



B Touke X =3

log,, 2-1=4log, /x

4. Pemute ypaBHEHHE .

G
25

log (4y +6x—12)=lglog , 1024 +log ., x°_

5. Pemure cucremy ypaBHEHHI

Koutpoabnas padora Ne 5

Bapuanr 1
s 1
y=4x"4+2sn2x—— -5
1. Jokaxkute, 9TO (PyHKIHS x SIBJISICTCSI TIEPBOOOPA3HOM IS
1
¥ =362 +dcos2x+ —
GyHKIMH x .

¥y=4cos2x—3=n x

2. Ins nanHOM (hyHKIUU HaiiuTe Ty mepBooOpa3Hyto, rpaguk

A(-=:0)

KOTOpOW MPOXOAUT Yepe3 33aHHYI0 TOUKY

ih’.ﬁ izﬁl Axdc

3. Beruuciure unTerpai: a) 1 ;6) 0

4. BeraucnuTe miomans GUrypbl, OrpaHIYEeHHON JIMHUSIMHU

v=x’—4x+5, y=x+1

5. U3BecTHO, 4TO QPyHKIHS y=F@)_ nepBooOpazHast st PyHKIUN
¥ =(]:3 —QI}.J'I—Z

Y 3KCTPEMYMBI.

. Uccnenyiite GpyHKIMIO y=F(x) Ha MOHOTOHHOCTb

Bapuanr 2

y=-32 + et - x+5 x—7

2 1
P=—24f+m1I—ZF+
nepBooOpa3Hoii Aist HyHKIHH %X

1. Jlokaxxute, 4TO PYHKIIUS SIBJISIETCSA

2
I.

¥y=—2cosx+5smn2x

2. s nanHOM pyHKIIMU HalanuTe Ty IepBOOOpa3HYIO,

x5
rpauK KOTOPOH MPOXOAUT Yepe3 3aJaHHYI0 TOUKY 22 .

| W | R
o
%

iﬁx’.t

3. Beruucnure unterpait: a) 1 ;0)



4. BeruucnuTe mwiomans GUrypsl, OrpaHu4eHHON JTMHUSMH

y==2x +3x+4 _1r=x+l.

5. U3BecTHO, 9TO (pyHKIHS y=F(x). nepBooOpazHast s GyHKIAN

¥ =(x3 —]ﬁx] ix=3 Vccnenyiire dynkimio ¥ =F() 14 mororormocrs
¥ 3KCTPEMYMBL.

KonTpoabhas padota Ne 6

Bapuant 1

1. B xmy6e 25 coprcmeHoB. CKOTBKAMHA CITOCOOAMH W3 HAX MOXKHO COCTaBHTH KOMaHIAY W3 YETBIPEX
YEJIOBEK JUIS y9acTus

B YETBIPEXATAMTHON AcTaeTe C yIeTOM MopsaKa mpodera STanos?

2. CKOJIBKO TPEX3HAa4YHBIX YMCEJ MOXHO COCTaBUThH u3 1udp 1,2,3,4,0 npu ycioBuH, 4To Kaxkaas mudpa
MOKET COACPIKATHCS B 3aIKMCH YUCIIA JTUIIH OJUH pa3?

—CL =98

4;
3. Pemmre ypaBHenue ~ F1 X

4. Hannmwure pa3noskeHHe CTeleHr OMHOMa

5. U3 xonoapl B 36 KapT BBITACKUBAIOT JIBE€ KapThl. KakoBa BEpOSITHOCTh
W3BIIEYb IIPU 3TOM KapThl OIMHAKOBOW MacTu?

6. Ha psimoii B3sThI 6 TOUEK, 8 HA apaJuIeIbHOM €il mpsIMOU — 7 TOYeK.
CKOJIBKO CYIECTBYET TPEYTOJIBHUKOB, BEPIIMHAMU KOTOPBIX SIBIISIOTCS
JaHHbBIE TOUKU?

Bapuanr 2
1. CKkOTBKUMH CIOCOOAMH MOYKHO COCTABUTH TPEXIIBETHBIH

MOJIOCaThIH (hi1ar, eclii MMeeTCs MaTepHal MSATH Pa3TUYHbIX [[BETOB?
2. CKOJIBKO pa3InYHbIX TPEX3HAUHBIX YHCET MOXKHO COCTaBUTh U3 1udp 1,2,3

MIPY YCJIOBHH, YTO IU(PBI MOTYT MOBTOPSATHCS?

3. Pemute ypaBHEHUE

6
Ix’ -I-l
x

4. Hanumwure PA3I0KCHUC CTCIICHU OuHOMa

5. W3 xonoasl B 36 KapT BEITACKMBAIOT TP KapThl. KakoBa BEpOsATHOCTH
TOT0, YTO BCE OHU TY3bI?
6. CKOJIBKO CYIIECTBYET TPEYTOJbHUKOB, ¥ KOTOPHIX BEPIINHBI ABISIOTCS

BEPIIMHAMH JTaHHOTO BBIMyKJIoro 10-yromsHuKa?



Koutpoabnast padora Ne 7 (2 yaca)
Bapuant 1

x
92 (2cusx-1)=0, o ot dlg =1

)

1. Pemute ypaBHeHue: a)

p) VAXH12 +12-8x = 28 +8x
(A |
k‘lg 1 t‘!]’:— I2}+ *\,1'5 <0
2. Pemte HepaBeHCTBO: a) 2 ;

3 42
>
Tex—-1>1, 575 21“!4:'\5_

0)
12x—5y=4

3. Pemmite ypaBHEeHHE B IENBIX YHCTAX:

I+3_1r_4x—3_1r _

x—3y x4y
34y’ x> =9.

4. Pemute cuctemMy ypaBHEHUH

l:lgz{x2 +2)= oS X

5. Pemure ypaBHeHuE

Bapuanr 2
2
ey _q g, xtlog,==3
1. Pemute ypaBHeHue: a) 4—x2(2m = ﬁ)_ ﬂ; 0) ? fx ;
5 N125-x—. 125+ x = j05-05x

og , Bx—)+-5 - <0

2. Pemnre HepaBeHCTBO: a) 4 ;

+2

<3log 35
2+x—|2x+l|{—3;B) IR '

0)
3. Peuiute ypaBHEeHUE B LIEBIX YUCIIAX: 5x—-3y=11 .
.I_ —
FIXyg¥ Topg
y¥—x ¥yix
21y’ =13

4. Pemute cuctemMy ypaBHEHUH

an(L5mx)=x" +2x+2

5. Pemnte ypaBHEHUE



T'eomerpus
CamocTosTenpHbIC PabOThI

1. Bapuanm.

1. OcuoBarmeMm npsiMoii ipu3mMel ABCDA ;B;C;D; sBnsercs napamienorpamm ABCD co ctopoHamu 6
cM u 12 cMm 1 yriom 60°. lnaronans B;D npu3Mbl 00pa3yeT ¢ IIIOCKOCTBI0 OCHOBaHUs yroi B 30°.
Haitaure nommaap mojgHONH MOBEPXHOCTH PU3MBI.

2. CtopoHa OCHOBaHUS MPaBUILHOM TPEYroJbHON MUPaMUIBI PaBHA 3 CM, a YToJl MeXy OOKOBOMH
TpaHbiO U OCHOBaHHWEM paBeH 45°. HalimuTe muronaap mMoJIHOH MOBEPXHOCTH ITHPAMHUIHI.

3. CropoHa ocHOBaHUS MPABUIBHOM TPEYroJdbHOM MUpaMHIBI PaBHA g, a O0OKOBasi TpaHb HAKJIOHEHA K
TUIOCKOCTH OCHOBAHUS MOJ yrioM o.. Haliaure minomans noaHOH NOBEPXHOCTH MUPaMUABI.

2. Bapuanum.
1. OcnoBanuem npsmoit mpusmel ABCDA;B;C;D; sienserca napamienorpamm ABCD co ctopoHamu 4

cMmu 4 \/5 cM u yraoMm 30°, Jluaronans AC; mpu3Mbl 00pa3yeT ¢ IIOCKOCTHI0 OCHOBAHUS yrou B 60°.
Haiiaure nomanb noaHoNH NOBEPXHOCTH IPU3MBL.

2. BricoTa OCHOBaHUS MMPABIIILHONW TPEYTOIBHOM MUPaMH/IBI paBHA 3 CM, @ YTOJI MEXITy OOKOBOH
TPaHbIO M OCHOBAaHUEM MUPaMHIBI paBeH 45°. Haiiaure miomaas TOJTHOM MOBEPXHOCTH TUPAMHUIEL.

3. OcHoBaHWE HPaMUIBI — KBaJpaT cO CTOPOHOU a. OfHa 13 OOKOBBIX TpaHel MepreHANKYIsIpHa
OCHOBAHHIO, a IB€ CMEXKHBIE C HEH TPaHM COCTABIAIOT C IMIJIOCKOCTBEO OCHOBaHMA yroa o.. Haliaure
IUIOIIAIb TIOJTHON MOBEPXHOCTH IMUPaMHUBIL.

3agaum 111 caMoCTOSATeIbHOI padoTsl mo Teme: «Teopema o Tpex nmepneHAUKYJISIPAX»

Yposenv A

1. AB - nepnenaukyinsp K miockoctd, AC- HaknoHHas, BC- e€ npoekuus Ha miockocts, CD- npsimast
Ha ITIOCKOCTH, nepneHaukysipaas npsmoit BC. [Touemy yron ACD- mpsimoit?

2. AB - nepnenaukynsp k miockoctd, AC- HakinonHas, BC- e€ npoekius Ha miockoctb, CD- psimast
Ha IUVI0CKOCTH, neprneHauKyispHas npssmMoi AC.Ilouemy yron BCD- npsimoid?

3. Ha miockoctu B3sTHL mpsiMag a U Touka A BHe e€. M3 Toukn A Ha HOpsAMyH a OIMyLIeH
neprneHauKysip AB. Ux Touku A k mtockoctu BocctaHosiieH nepneHaAuKyisip AC. Touky C coequauMm ¢
Toukoil B. CrenailTe COOTBETCTBYIOIIMM 4YepTeX. YKAKHUTE BCE MOIYYEHHBbIE MpsMble yribl. JlaiiTte
000CHOBaHHUE OTBETA.

VYpoeenwv B

1. Yron C tpeyronpauka ABC- mpsmoii. AD- nepneHauKymnsip K MmiiockocTu TpeyroiasHuka ABC.

HoxaxwuTte, uTo TpeyronbHUK BCD- npsMoyroibHbIil.

2. ABCD- xBagpar, auaroHaqud KOTOporo mnepecekatorcss B Touke E. AH- mepnenaukymsp
TUIOCKOCTH Keadpama. J{oxaxcume, umo npsimvie HEu BD nepnenouxyiaphoi.

3. U3 Bepmmubl A xBagpata ABCD co croponoii 16 cMm BocctanoBineH nepneHaukynsap AE mimHoi
12 cm. nokaxurte, uto TpeyroasHUK BCE- npsmoyronenbiil. Haiiaure ero miomanp. (OtBet 160
2
cM’)

4. U3 uentpa O kBagpata ABCD co ctopoHoii 18 ¢M K ero miockocTd BOCCTAaHOBIIEH NMEPIEHIUKYIISIP

OM pnunoit 12 cm. Haitnure momaas tpeyronbauuka ABM. (OtBeTt 135 CMZ)

5. Otpe3ok AM meprneHauKymsipeH miockocT Tpeyroisauka ABC u umeet jymny 24 cm. Haiiaure
paccrostaue ot Touku M no mpsimoit BC, ecmu AB=AC=20 cm., BC=24 cm. (OtBer 8 /13
cM)

6. B npaBunsHOM TpeyronsHuke ABC touka O- mentp. OM- nepnenaukyisp k miockocTHABC.

Haiigure paccrostane ot Touku M o croponst AB, ecin AB=10cm., OM=5cm. (OtBer cM)
Tect 1o TeMe «AKCUOMBI CTEPEOMETPHUH U CIICACTBHS U3 HUX)

Bapuanm 1.

1. Kakoe u3 cnedyowux ymeepicoenutl 6epHo?

a) 1obvle wemvlpe MOYKU JIeHcam 8 0OHOU NIOCKOCTU, 0) 110Oble MpU MOYKU He JlexHcam 8

O00HOU NaoCKOCMU,  8) 1H00ble Yemvlpe MOUKU He JleHcam 8 0OHOU NIOCKOCMU, 2) Yepe3 todvle



mMpu MOYKU NPOXOOUM NJIOCKOCMb, 0) uepe3 n10Oble MPU MOYKU NPOXOOUM NIOCKOCMb, U
NPUMOM MOJILKO OOHA.

2. CKOJIBKO OOIIMX TOYEK MOTYT UMETh JIBE pPa3IHMUHbIE TNIOCKOCTH?

a)2; 6)3; 8) HECKONbKO, &) 6eCKOHEeUHO MHO020, 0) OeCKOHEeUHO MHO20 WU HU OOHOLL.

3. Touku 4, B, C nexar Ha oJHOW NpAMOM, Touka D He JexuT Ha Hed. Yepes Kaxable TpU
TOYKH MPOBE/IeHA OJIHA TNIOCKOCTh. CKOJBKO PAa3IMYHBIX IJIOCKOCTEH MPHU 3TOM MOJTYYHIOCH?

a)2; 0) 3; 6) 1, 2) 4, 0) beCKOHEeuHO MHO2O.

4. Ecnu TpH TOYKH HE JIeKaT Ha OJHOU MPSIMOM, TO MOJI0KEHHUE MIIOCKOCTH B IPOCTPAHCTBE OHU:
a) He onpedensiom 6 n0OOM cayuae; 0) onpedensitom, HO NPU OONOJIHUMENbHLIX VCI0BUSX;
8) onpeoensiom 6 10OOM clyuae; 2) HU4e20 CKa3amv Helb3si; 0) opyeoti omeem.

5. BeiOepute BepHOE yTBEpXKICHHE.

a) Eciu o0na mouka npsamou aexcum 8 Ni0CKOCmu, Mo 6ce MOUKU NPAMOIU Jiexcam 6 3motl
naockocmu;  0) uepes npAMYIo U He 1eicauiyio Ha Hell MOYKy npoxooum nioCKoCmby, U NPUMOM
MOIbKO 00HA, 8) uepe3 08¢ nepecekauuecs npsamole NiI0CKOCHb NPOBEeCMU Helb3s, 2) ooble
06e NI0CKOCMU He UMeIom 00wux mouex, 0) eciu uemvipe MOYKU He JexHcam 6 OOHOU
NIIOCKOCMU, MO KaKue-HU6yO0b mpu U3 HUX J1exicam Ha 00HOU NPAMOU.

6. HazoBuTte o0mryro npsimyto miockocreit AFD u DEF.

a) AD; 0) DE; 8) onpeoenumn Helb3s, 2) DF; 0) AF.

7. Uepe3 Touky M, He Jiekallyr0 Ha OPSIMOW @, MPOBEIU MPSIMBIE, MIEPECEKAIOUINE MPIMYIO d.
Torpa:

@) d5mu npsimvle He excam 6 0OHOU NIOCKOCIMU,  0) 9mu npsmvle 1exicam 8 0OHOU NIOCKOCMIU,
8) HUKAKO20 8bl800A COeNamb Helb3s, 2) Yacmv NPAMbIX Jedcum 8 NIOCKOCMU, d 4acmb -
Hem,  0) 6ce npsamvle COBNAOAIOM C NPAMOU a.

8. [Ipsimast a IeKUT B IIIOCKOCTH 6 M MEPECEKAET MIOCKOCTh 8. KakoBO B3aMHOE pacrooKeHUe
IJIOCKOCTEH 6 U 67

a) onpedenums Helwv3s,  0) OHU cosnadaiom;  8) UMelom MOIbKO 00HY 00WYI0 MOUKY, &) He
nepecexkaiomcs,  0) nepecekaomcs no HeKOmopou npsmMou.

9. Touku A,B,C He nexar Ha onHou npsmon. M € AB; K € AC; X € MK. Bribepute BepHOE
YTBEPXKICHHE.

a) XE€AB; 6) X€AC; 8) X € ABC, 2) mouku X u M cosnaoarom, 0) mouxu X u K coenadarom.
10. Kakum MOKeET OBITH B3aMMHOE PACIIONIOKEHHUE TIPSIMBIX @ U b, €CH Yepe3 MPAMYI0 @ MOXKHO
MIPOBECTH TUIOCKOCTh, MAPAJUIETBHYIO MPSAMOit b?

a) Ckpewusaiomes unu nepecekaiomcs; 0) nepecekaiomcs uiu napauiesbHbl,

8) CKpewusaromces Uiy napaiielvhsl, &) MojbKo CKpewuearomcs,

0) MONLKO NApaiesibHbl.

Tect 1o TeMe «AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX»
Bapuanm 2.
I. YTto MOXHO CKa3aTh O B3aMMHOM pacCIOJIOKEHUHU JBYX IUIOCKOCTEH, KOTOPbIE MMEKT TPHU
o0111e TOUKH, He JIeKaIlue Ha OJHOM mpsMoit?
a) Ilepecexkaromes;  6) HUYE20 cKA3aMb HENb3s,  8) He NepeceKarmcs;
2) coenadaiom; 0) umerom mpu oowue MmouKu.
2. Kakoe u3 cneyromux yTBEpKIeHU BEPHO?
a) Ecnu 0se mouku oxkpysicHocmu nexcam 6 niocKoCmu, mo 8Cs OKPYICHOCHb JIEHCUM 8 IOl

NIOCKOCTUL, 0) npsmas, nexcawas 6 NIOCKOCMU MPeyeoNbHUKA, nepecekaem 08e e20
CMOPOHbL; 8) 0bble 08e NIOCKOCMU UMEIOM MOAbKO 00H) 000 MOUKY,; 2) uepes 0se
MOYKU NPOXOOUM HIAOCKOCMb U NPUMOM MOIbKO 00HA; 0) npsimas nexcum 6 NIOCKOCmu

O0aHHO20 MpeyeoNbHUKA, eCclu OHA hepecekaem o06e NpsaMble, cooepilcaujue CHOpPOHbl
mpey2onbHUKA.
3. MoryT 11 B pa3IHyHbIe IUIOCKOCTH UMETh TOJBKO JIBE OOIIHE TOUKH?
a) Hukoeoa; 0) mocym, HO npu OONOTHUMENLHBIX YCIIOBUSIX,
8) 6ce20a umerom,  2) Helb3s OMEemums Ha ONPOc,  0) OpPy2oli omeem.



4. Touku K, L, M nexxat Ha OJHOU NpsIMOM, Touka N He JIEKUT Ha Hel. Yepes Kaxkable TpU TOUKU
MPOBEJIEHA OJTHA IIOCKOCTh. CKOIBKO PA3JIMYHBIX MJIOCKOCTEN MPHU 3TOM MOJYYHIOCH?

a) l, 6) 2; 8) 3, 2) 4, 0) 6eCKOHEeYHO MHO2O.

5. BeiGepuTte BepHOE YTBEP)KICHHE.

a) Yepes nt0dvle mpu mouxku npoxooum nia0CKOCmy, U NPUMOM MOIbKO OOHA,

0) eciu 08e MouKu NPAMOU Jlexcam 6 NIOCKOCMU, MO 8ce MOYKU NPAMOU Jiexcam 6 3mou
nIOCKOCMU,  8) eciu 08e NIOCKOCMU UMeom 00wy MOYKY, MO OHU He Nepecekarmcs,; 2)
yepe3 NpAMYI0 U MOUKY, JeHCAWYI0 HA Hell, NPoXooum Nio0CKOCMb, U NPUMOM MOIbKO OOHA,

0) uepe3 06e nepecexarouuecs NPamble NIOCKOCHb NPOBECU HEb3A.

6. HazoBute o0mryro npsimyro miockocreir PBM u MAB.

a) PM; 6) AB; 6) PB; 2) BM; 0) onpedenums Helb3sl.

7. J1Be TIJIOCKOCTHU MepeceKaroTcs no npsiMoi ¢. Touka M JIeXUT TOIBKO B OJTHOW U3 IJIOCKOCTEM.
YTO MOXHO CKa3aTh O B3aHMHOM I1OJIOXEHUH TOUYKH M U NpsMOH ¢?

a) Hukakoeo evieooa coenamov Henwv3s, 0) npamas ¢ npoxooum uepesz mouxy M; 8) mouxa M
JIedCUm Ha NPAMOU C; &) npAMas ¢ He npoxooum yepes mouxy M; 0) opyeoti omeem.

8. Ilpambie a u b nepecekarorcss B Touke M. Ilpsamas ¢, He mpoxonsiias 4epe3 TOUKy M,
nepecekaer npsiMble a@ U b. YTo MOKHO CKa3aTh O B3aMMHOM I10JI0KEHUU MPSAMBIX @, b U ¢?

a) Bce npsmvie nedicam 8 pasHvix niockocmsx, 0) npamvie a u b rexcam 6 00HOU NIOCKOCMU, 8)
8ce npsmble aexcam 6 00HOU NAOCKOCMU, 2) HU4e20 CKA3aAmMb Helb3s;

0) npsamas ¢ cognaoaem ¢ 0OHOU U3 NPAMbIX. UIU C A, Ul C b.
9. Ilpsmble @ u b nepecekatorcss B Touke O. A € a, B € b, Y € AB. Bribepute BepHOE

YTBEPXKICHHE.
a) Touxu O u Y ne nescam 6 00HOU NAOCKOCMU, 0) npsimore OY u a napannenvhol;
8) npsamvie a, b u mouxa Y nexcam 6 00HOU NIOCKOCMU, 2) mouxku O u Y cosnadaiom; 0)

mouku Y u A coenadaiom.
10. Beisicaute B3anmHoe pacnosiokenue npsimMboix MN u NP.

a) llapannenvuvl, 6) ckpewusaromcesi, 8) onpedenums Helb3sl, 2) Nepecekaromcsi; 0)
coenadaiom 8 1000M cryuae.

Tect o remaMm «B3anMHoOe pacnosiokeHue npaMbix», «llapamiensHocTs muockocrei», 10 kaacce
Bapuanm 1.

1. Touka M He nexut B riockoctu TpeyroibHuka ABC, K — cepeauna MB. KakoBo B3anMHOE
pacnonoxenue npsmeix MA u CK?

a) Onpedenumo Henvb3s, 0) CKpewusaromcesl, 8) napaiieivhsl, 2) cognaoam, o)
nepecekaomcs.

2. Tlpsimas ¢, mapajuienpHasi NpsIMOW a, mepecekaer IIockocTh 6. Ilpsimas b mapanienbHa
IpsAMOM a, Toraa:

a) npamvle b u c nepecexaromcs, 0)npsamas b nexcum 6 niockocmu 8, 8) npsamvle b u c
cKkpewugaromcs, 2) npamvle b u ¢ napanienvHul, 0) npAMas a 1exiCum 6 nI0CKOCMu 8.

3. KakuMm MokeT ObITh B3aMHOE PaclojOKEHUE NMPSAMBIX @ U b, €clii yepe3 NpSIMYI0 @ MOXKHO
MIPOBECTH TUIOCKOCTh, MapaJUIENbHYIO MPSAMOit b?

a) Ckpewusaromces unu nepecekaromes,;  6) nepecekaromcsi uiu NapaiieibHbl,

8) CKpewusaromces Uiy napaiielvhsl, 2) MmoabKo CKPewusaromcsl,

0) MONbKO NAPALeNibHbL.

4. B tpeyronbauke ABC yron C Ha 40° Oonbiie cymMmbl yrioB B u 4. Haiigute yron Mexmay
npsimeiMu AC u BC.

a) 1107 0) 70°; 8) 55 2) 1257 0) onpedenums Helb3sl.
5. Kakum MoeT OBITh B3aWMHOE PACIIONOKEHHE TMPSIMBIX @ U b, €clii mpsiMasi a JIKHUT B
IUIOCKOCTH 6, a psMasi b mapaielibHa 3TOH MIIOCKOCTH?

a) llapannenvusl unu nepecexaiomcs,  0) CKpewus8arOmcs il nepecekaromcsl;

8) napanenbHsl UNU CKPeWusaomes,  2) onpeoeiums Heavss,  0) co8nadaiom.

6. [IpsiMas a mapannenpHa TIockocTu 6. Kakoe u3 creayronmx yTBepKaeHui BepHO?
a) [Ipsimas a napannenvua 10601 nPAMONU, excaujeli 8 ni1oCKocmu 0,



0) npsimas a He nepecekaem Hu OOHY NPAMYIO, JEHCAWYIO 8 NIOCKOCMU O
8) NpAMas @ CKpewusaemcs co 8cemu NPAMbIMU NIOCKOCU O,
2) npamas a umeem oOWYIO MOYKY C HIOCKOCMbIO O3
0) npsamas a nexicum 6 niocKocmu 0.
7. BeiOepute BepHOE YTBEpXKICHHE.
a) Eciu o0Ha u3 08yX napaniienibHviX npsmblx NapaiieibHa OAHHOU NIOCKOCMU, Mo Opyeas
npAMas maxaice napanieibia OAHHOU NIOCKOCMU,
0) eciu 0OHa U3 08YX NAPANIENbHBIX NPAMBIX NepeceKkaem OAHHYI0 NI0CKOCMb, MO Opy2as
npAMas makoice nepecexkaem 3my nioCKoCmo,
8) eciiu 08e npsamvle napaiieibHvl mpemvell NPAMOU, Mo OHU Nepecekaromcsl;
2)ecnu npamMas u NIOCKOCMb He UMerom 00uux moyex, mo npamas 1elcum 6 ni0CKOCmu
0) npaMas u nI0CKOCMb HA3bIBAIOMCA CKPeWUBAIOWUMUCS, eClIU OHU He UMEeOm 0OUUX MOoYex.
8. [Ipsimast a mapasuienbHa NpsAMOM b U TUIOCKOCTH 6. BribepuTte BepHOE YTBEP)KICHHE.
a) Ilpsimas b napannenvua niockocmu 6;  6) npsamas b neszcum 6 niockocmu 6;
8) npsamas b nepecexaem niockocmuv 6,  2) npamasn b nexcum 6 nrockocmu 6 unu napaLieIbHa
eti, 0)npamasn b ckpewusaemcs ¢ niockocmoio 0.
Tect o remam «B3anMHoe pacrnosiokeHue npsaMbIx», «llapamienbHocTh M10cKocTe», 10 Kinace
Bapuanm 2.
1. Touka M He JIEXUT B IUIOCKOCTH ueThlpexyroibHuka ABCD, K — cepenuna MA. KakoBo
B3aMMHOE pacnojioxkeHue npsimeix MB u DK?
a) Onpedenumo Henvb3s, 6) CKpewusamcs, 8) NapaiesibHol; 2) nepecexkaromcsi; 0)
coenadaiom.
2. Hanbl tpeyronbHUK ABC W TUIOCKOCTH 6, mpudeM AB || 0, AC || 0, torna npsmas BC u
IJIOCKOCTH O
a) napannenvHvl; 0) nepecekarmcs, 8) NPAMAs J1eHCUm 8 NiIOCKOCMuU,; &) Onpeoeiums Hellb3sl,
0) Opyeoti omeem.
3. [lpsmas ¢, mapawienbHas OpsIMOM a, MepeceKaeT IUIOCKOCTh 6. llpsmas b mnapamuienbHa
psAMoOH a, Torjaa:
a) npamvle b u c nepecexairomcs, 0)npsamas b nexcum 6 niockocmu 6, 8) mpsamvle b u ¢
cKkpewusaromcs, 2) npamvle b u ¢ napanienvHul,; 0) NpAMas a 1exiCum 8 NI0CKOCmuU 8.
4. Yepe3 Bepmuny A mnapamienorpamma ABCD u Touky M, He Jnexallyl0 B TUIOCKOCTH
napasuiesiorpaMma, npoBesieHa npsimasi AM. Uemy paBeH yron mexay npsambeiMu AM u BC, ecnu
yron MAD pagen 120°?
a) Onpedenums Henwvszs,  6) 1207 8)30°;, 2)60° 0) 150"
5. Kakum MoOxeT OBITh B3aUMHOE PACIIOJIOKEHUE JBYX MPSAMBIX, €CIH 00€ OHU IMapauleIbHbBI
OJTHOM TTOCKOCTH?
a) Torvko napannenvuvl;  6) onpedenums HeAb3A, 8) e CYUAU B3AUMHO20 PACHOLONCEHUS,
2) MoIbKo cKpewuearomces,  0) moabKo nepecekarmcs.
6. [Ipsimas b mapannensbHa miockoctu 0. Kakoe u3 cneayrommx yTBEpKIeHUN BEPHO?
a) Ilpamas b napannenvua 10601 npsamotl, aexcawjeli 8 R10CKocmu oy
0) npsimas b napannenvha HekOMOPOU NPAMOI, Jedcaueli 8 NIOCKOCmu 0;
8) npamas b nepecexaemcs co 6cemu npamvimu niockocmu 0;
2) npamas b nepecexaemcs c nekomopou npAMoU nI0cKocmu 05
0) 1106as NI0CKoCmyb, NPoxooauasn yepes npamyro b, nepecexaem niockocms 0.
7. Beibepute BepHOE YTBEPKICHHE.
a) Ecau 0oona uz 08yx napannenbHulx npameix napaiieivHa OaHHOU NIOCKOCMU, Mo Opyeas
NpAMAs 1edHcUm 6 OaHHOU NJIOCKOCHU;
0) ecau niockocms NPOXOOUm uepe3 OAHHYIO NPAMYIO, NAPANLENbHYI0 OPY20U NIOCKOCMU, MO
9Ma NIOCKOCMb NAPaulelbHa Opy2oll NI0OCKOCU,
8) ecniu 08e npsamvle napaiiesbibl mpembel NPAMOL, Mo OHU CKPeWUBAouWUuecs,
2) ecnu 08e npsmvle nepecekaiom Nni0CKOCmb, MO OHU NAPANNENbHbL,
0) NpAMAs U NJIOCKOCMb HA3bIBAIOMCS NAPALLENbHLIMU, eCU OHU He UMEIONm 0OWUX MOYeK.



8. [Ipsmast a mnapajuienbHa IUIOCKOCTH O, TOuka M MPUHAIJIEKHUT STON IIIOCKOCTH. BriOepere
BEpPHOE YTBEPXKICHHUE.

a) Touka M npunaonesicum npamou a;

0) nr0bas npsmas, npoxooswasn yepez mouxy M, 6yoem napanieibHa npamou a;

8) 8 n1ockocmu 0 cywjecmsyem npsamasl, npoxooaujas yepes mouxy M u napannenvnas npsamou
a; 2) cywecmeyem npamas, He iedcawdast 8 NI0CKocmu 6, Komopas npoxooum uepes mouxy M u
napanienbHas npAmMoul a;  0) 8 NJI0OCKOCMU 0 Cyuecmeayiom 08e npsmule, Npoxoosujue yepes
mouxky M u napannenvuble npamou a

Tect no Teme «MHOrOrpaHHUKN»
Bapuanm 1.
1. Cxonbko pédep y MIECTHYTOIbHOM MPU3MBI?
a) 18; 0) 6, 8) 24, 2) 12; 0) 15.
2. Kakoe HauMeHbIlIee YUCII0 TPaHel MOKET UMETh Ipu3mMa?
a) 3; 0) 4; 8) 5, 2) 6; 0) 9.
3. BriOepute BepHOE YyTBEPIKICHHE:
a) y n-y2onbHOU npusmol 2n epanet,
0) npusma Hazvieaemcs NPasUIbHoU, ecliu eé 0CHOBAHUS - NPABUTIbHBIE MHO20V20IbHUKU,
8) Y mpey2onbHOlU NPu3Mbl Hem OUa2oHaNel,
2) 8vicoma npu3Mvl pagHa eé 6OK08oMY peopy;,
0) nuowadvio 6OKO0BOU NOBEPXHOCMU NPUSMbL HAZLIBAEMCS CYMMA Nowaoell 6cex eé epanell.
4. Nan terpasdap ABCD, y KOTOpOro mpoTHBOIONIOKHBIMU pEOPAMU SBISIOTCS:
a) ACuDC; 6)ACuDB; 6)ABuDA; 2)ACuBC; 0)ACu DA.
5. Kakoe u3 cienyromux yTBepKAeHUN BEpHO?
a) napannenenuned coCmMoum U3 wecmu mpey201bHUK08;
0) npomueononodcHble 2panu napaierenunedd UMeom oouyo moyxy;,
8) ouazoHnanu napanieienuneda nepecekaromcs 6 omuowenuu 2. 1, Hayunas om eepuluHbsl
HUMICHE20 OCHOBAHUSL,
2) 06e epanu napanienenuneda, He umerowue oowezo peopa, Hazvbl8AMC CMENHCHIMU,
0) cywecmsyrom mempa’op u napaiieienuneo, y KOmopbix 00UHAK08As NIOua0b NOJIHOU
NOBEPXHOCTIU.
6. an ky6 ABCJIA;B;C, 1. KakoBo pacnonoxenue npsmbix B J[; u AC ?

a) nepecexaromcs ; 0) napannenvHol; 8) CKpewuearomcsi.
7. Tpu pebpa napasuienenumneaa pasusl 3 M, 4 M u 5 M. Haiigure cymMMy JuinH Beex aro péoep.
a)l2m;,  0)18m; 6)24m;  2)48m; 0) 36 m.

8. lan xy6 ABCDA;B;C1D;. Touku M, N, K, - cepenunbl cooTBeTcTBeHHO p&dep AA1, B1Ci n
CD. Ceuenmue ky6a miockocteto MNK mpencraBiser co6oii:
a) mpey2onbHUuK, 0) 4emvlpEXY20ibHUK, 8) NAMUY2ONbHUK, 2) UeCMUY20IbHUK, 0) CeMUY20NbHUK.
9. VI3amepeHusIMH TTPSIMOYTOJIBHOTO TTapaJuIesIenuIie/ia Ha3bIBAlOTCS:

@) ONUHBL MPEX NPOU3BOILHO 83AMbIX OUALOHANELL;

0) OnuHbLL MPEX pasHvLX pébep napanieienunedda,

8) OnuHbl MPEX pébep, umerux 0ouYI ePUUHY;

2) OnuHbL OUa2oHaNeli OCHOBAHUS NApaLieNenuneod,

0) ONIUHBL CMENCHBIX CMOPOH U OUALOHANU NApaLleslenuneod.

10. Kakoe u3 nmepednciIeHHbIX T€OMETPUYECKUX TEJ HE SIBISETCS MPaBUIbHBIM

MHOTOTPaHHUKOM?

a) npasuibHbill mempa’op ;  0) NPasUIbHBILI 2eKCa’o0p, 8) NPABUILHASL NPUBMA,

2) NpasuIbHLINL 000eKa’op, 0) NPABUNLHBII OKIMAIOP.

Tect o reMe «MHOTOrpaHHUKN»
Bapuanm 2.
1. CxonpKO rpaHeil y IECTUYrOJIbHOW MPU3MBbI?



a) 6, 0)8; 6 10; 2)I12; 0) 16.

2. Kakoe HanMeHbIIee Yuciio pédoep MOKET UMETh Ipu3Ma?

a)9; 0)8; 8) 7; 2) 6, 0) 5.

3. BriOepute BepHOE YTBEPIKICHHE:

@) y n-y2onvHou npusmul 2n péoep,

0) n1oWaAdbIO NOJIHOU NOBEPXHOCHIU NPUBMbL HA3BIBACTICS CYMMA naowaoell eé HOKOBbIX
epanetl;

8) Y mpeyeonbHOU npusmsbl 08e OUAOHANEl,

2) gblcoma npsAMOU NPU3Mbl pagHa eé boKko8omy peopy,

0) npusMa HAa3vl8Aemcs NPASUILHOU, eCiU 8 OCHOBAHUU JIeHCUM NPABUTbHBIL MHO20V20bHUK.

4. Nan terpasdap MNPK, y KoToporo mpoTHBONIONIOKHBIMU PEOPAMU HE SBIISIOTCS:

a) MN u PK; 6) MP u NK; 6) MK u PN; &) MN u NP; 0) onpedenumbo Henb3sl.

5.Kakoe u3 crneayrommx yTBepKIeHU BEpHO?

a) Tempasop cocmoum u3 wemvlpéx napaiienrocpammos;

0) cmedicubie epanu napaiieienuneod napaiiesbtbl;

8) OuazoHanu napaiielenuneda CKpewusaomcs,

2) ompe30K, coeOUHAIUWUL NPOMUBONOJIONCHbLE 8EPUUUNBL NAPAJIeNenunedd, Ha3bl8aemcs e20

OUACOHANBIO;

0) napainnenenuneo umeem 6ce2o uiecms péoep.

6. an xyo6 ABCDA;B;C1D;. Touku K, L, M, -cepenunsl cootBeTcTBeHHO pEdbep BB1, A1D; u

CD. Ceuenue ky6a minockoctbio KLM mpencrasiser codoi:
a) wecmuy20ibHUK, 0) NAMUY20NbHUK, 8) YUeMmbIPEXY20IbHUK, 2) MPeY20TbHUK, O)
CeMUy201bHUK.

7.Tpu pebpa napamnenenurnena paBuel 6 M, 8 M u 10 m.Haiiaure cymmy amun Bcex ero péoep.
a)72m; 0)24m; 8)48m;2) 60 m; 0) 96 m.

8.CKOJIBKO ABYTPaHHBIX YII0B UMEET NPSIMON Mapasuienenumnesn’?

a6, 6)9; 612, 2)3; 0)nem coscem

9. Anuusl Tpéx pEédep, UMEIOLIUX OOIIYI0 BEPIINHY, HA3bIBAIOTCS:

a) 8blCOMamu NPsAMOY201bHO20 Napaiieienunedd;

0) svicomamu NPAMOY201bHO20 Napaiielenunedd;

8) UsSMEPEHUAMU NPAMOY20IbHO20 Napallesenuneod;

2) OUA2OHANAMU OCHOBAHUSL NPIAMOY20]IbHO20 NApaAllleflenuneod;

0) CMedACHBIMU PEOPAMU NPAMOY20IbHO20 NAPALIeIenuneod.

10. Kakoe 13 mepeyrcieHHbIX TEOMETPUIECKUX TN HE SBISETCS MPaBUIHHBIM
MHOTOTPaHHUKOM?

a) Ilpasunvueiii mempal’dp ;  6) npasuivhsiii 000eKa’sodp,; 8) NPasUIbHbII 2eKCAI0P;

2) NpasUNbHAS NUPAMUOA; 0) npasuibHblll OKMAIOP.

Tect o Teme «MHOTrOrpaHHUKN»
Bapuanm 3.
1. CxonbKO rpaHeil y meCTUyrojbHON mupaMuabi?
a) 6; 0)7; 88 2)10; 0)I12.
2. Kakoe HanMeHbIiee 9uciio pédep MOKET UMETh mupamuia’?
a) 6; 0)5; 8)4; 2)7; 0) 8.
3. Beibepute BepHOE yTBEpKIEHUE:
a) Bvicoma nupamuovl nazvieaemcs anogemoii;
0) boKo06bIE 2pan YCeUEHHOU NUPAMUOBL - NPAMOY20IbHUKU,
8) N10Waodb 6OKOBOI NOBEPXHOCMU NUPAMUObL PABHA NPOU3BEOEHUIO NEPUMEMPA OCHOBAHUSA HA
gbicomy;
2) nUpamuoa Has3vl8aemcs NPAsUIbHOLL , ecii € OCHOBAHUE - NPABUNbHBIL MHO20Y20IbHUK,
0) yCceuéHHas nupamuoa Ha3vl8aemcs NPpAsUIbHOM, eciid OHA NOJIYYEHA ceyeHuem NPasuibHOU
nUPamMuobl NJIOCKOCMbI0, NAPALIENbHOU OCHOBAHUIO.



4.CKoNbKO JBYTpaHHbBIX YIJI0B UMEET NPSIMOYTOJIbHBIN Mapajlienenumnes?

a)4; 0)9; 8) 12; 2) 6; 0) Hem coecem.

S.Haiigure nnvHy AMaroHaiv OIpsiMOYTrOJIbHOIO MapaJlIEIEUIENa,eClii €r0 N3MEPEHUS
paBHBI 2 M, 3 M U 5 M.

a)10m;  6)38m; 6) VI0m; 2) 38wy  0) 42 .

6. bokoBsie pébpa TpeyronbHOM nupaMuibl 3 cM, 4 cM, 7 cM.OaHO U3 HUX
NEPHNCHAUKYIIAPHO K INIOCKOCTH OCHOBAHUA. quy paBHa BbBICOTA HI/IpaMI/IIIBI?

a)7cm. 6)5cm; 8)4cem;  2) 3cem; 1) HEJIb3s1 OIIPEICTUTh.
7. BepHo 511 yTBep:KJI€HHUE, UTO MPSMOYTOJIbHBIN Mapajuiesenune1, y KOToporo Bce pedpa
paBHBI Ha3bIBaeTcs Kyoom?
a)uem; 0) oa.
8.Kakoe u3 cinenyromux yTBep>KIeHU HEBEPHO?
a) napannenenuned Ha3wvl8aemcs NPAMOY20abHbIM, eClu e20 O0K08ble péOpa NepneHOUKYISAPHb
K OCHOBAHUIO, A OCHOBAHUS NPEOCMABIIAIOM OO0 NPAMOY20NbHUKU,
0) 8 npsAMOY201bHOM napaiieienunede ce uecms epaHeti-npoussoIbHble Napaiiei0cPammbl,
8) 6ce 08y2pamnHble Yeibl NPAMOY20bHO20 NAPALleenuneod - npsamvle;
2) Ky0 A87151emcst npAMOY201bHbIM NAPALIeNenUnedom,
0) K6aopam OUA2OHAIU NPAMOY20TIbHO20 napaliiesienunedd pageH Cymme K8aopamos mpéx e2o
uzmepetutl.
9. BoiOpaTh npaBUIbHBIE OTBETHI.
@) 6OK0B01l NOBEPXHOCMBIO NUPAMUOBL HA3BIBACMCS CYMMA NIOUA0ell 8cex ee panell;
0) bokosas nosepxnocmov pasna P - H;
8) OCHOBAHUSA YCEUEHHOU NUPAMUOLL PABHBL,
2) 6ce epanu napannenenuneoda napainenrocpamMmol,
0) IlpsmoyeonvHblli napanienenuned, y Komopozo éce peopa pasHul, HA3bl8aemcs KyOOM.
10. YkaxxuTe MHOTOyTOJIbHUK, KOTOPBIH SIBJISIETCS IMAarOHAJIbHBIM CEYEHUEM IIPABUIIbHON
MSATHYTOJILHON TPU3MBI.
@) NpasuibHbILL NAMUY20IbHUK, 0) NPAMOY2ONILHUK,  8) NAPAILLENIOCPAMM.
Tect o reme «MHororpanHukmn», 10 kiace
Bapuanm 4.
1. Cxonbko pédep y MIECTUYTOJIBHOU MMUPAMUTBI?
a)6, 6)12; )18 2)24;, 0)8.
2. Kakoe HauMeHbIlIee YUCIIO TPaHEeH MOXKET UMETh Tupamuaa?
a)5; 0) 12; 8) 10; 2) 6; 0) 4.
3. Beibepute BepHOE yTBEpKICHUE:
@) MHO20CPAHHUK, COCABILEHHBIU U3 N-MPEY20JIbHUKO8, HA3bIBACMC NUPAMUOOLL,
0) 6ce bokosble pébpa yceuéHHOU NUPAMUObL PABHDL;
8) NUPAMUOAa Ha3vl8aemcs NPABUIbHOL, eClil €€ OCHOBAHUE — NPABUNbHBIN MHO20V20bHUK,
2) ebicoma 60K0801 2panu NPasUILHOU NUPAMUObL, NPOBEOEHHAS U3 €€ 6ePUILHbI, HA3bIBAEMC S
anogemoti;
0) naowadvio 6OKOBOU NOBEPXHOCMU YCEYEHHOU NUPAMUObL HA3BIBAECCSL CYMMA Naowaoeu eé
epanet.
4. bBokoBbie pé6pa TpeyroiapHoi mupamMuabl 7 cM, 12 cM, 5 cm.OHO U3 HEX
MEPIEeHIUKYISIPHO K MIIOCKOCTH OCHOBaHUs. YeMy paBHa BBICOTA MUPAMUIBI?
a) Henvss onpedeaums,; 0) 12 cm; 6)5cm; 2)7Tcem; 0) 8 cm.
5. Kakoe u3 cnefyromux yTBepKIeHU BEPHO?
a) 8 NPAMOY201bHOM napaienrenunede 8ce uecms epaneti — NPoU3BoIbHbLE NAPAJLIEN02PAMMYL,
0) 6ce 08y2paHmbie yeibl NPAMOY20bHO20 NAPATIENenUneod — OCmpule;
8) NPAMOY20]bHBLI Napaiienenuned, y Komopozo 6ce mpu usmMepeHus pasHbl, Ha3vl8aemcs
KyooMm,;



2) Keaopam OUA2OHANU NPAMOY20IbHO20 NAPALIENeNUneod paeer Cymme Mmpéx e2o usmepeHull;
0) napainnenenuneo Ha3vleaemcs NPAMOY20abHbIM, eClU e20 O0K08ble péopa nepneHOUK)IsIPHbL
K OCHOBAHUIO.
6.HaiinquTe niuHy nuaroHaiy NpsiMOYroiabHOTO MapajuiesienuIe1a, €Clid €ro H3MEpPEeHHs paBHBI
3cem,4cMmu S oM.
a) 572 en; 0) 23 cm; 8)50cm; 2) 12 cm; 0) 42 em.
7. BpiOepuTe BEpHOE YTBEPKICHHE.
a) Buinykaviii MHO202paAHHUK HA3bI8AEMCS NPAGULLHBIM, €CIU €20 2PAHU - PABHbLE
MHO20Y20NIbHUKU U 8 KAJNCOOU €20 8epulliHe CXO00UmMCcs 0OHO U MO Jice YUCIo pébep;
0) He cyuecmsyem npasuibHO20 MHO20SPAHHUKA, 2PDAHAMU KOMOPO2O AGNAIOMCA NPABUTbHbLE
UeCmuy20IbHUKU
8) NPasuIbHAsL MPey2oNbHAS RUPAMUOA U NPABUTILHBIL Mempasop - 00OHO U MO Hce;
2) U3 8cex npasuiIbHbIX MHO202PAHHUKOG MOJIbKO NPABUNbHBIN Mempad’op umeem yeHmp
cummempuu;
0) paszeépmroil 60K0B0U NOBEePXHOCMU K)Oa A615emcsi NPABUNbHBLU MPEY2ONbHUK.
8. MoXeT 1 B OCHOBaHUH MMapaiiesienumneaa Ot poMo?
a) oa; 0) nem.
9. YKaxuTe, 4TO SIBJISICTCS CEUCHUEM, KOTOPOE TapaJUIeIbHO IIOCKOCTH OCHOBAHUS TIPABUIILHON
HIECTUYTOJILHOW MUPAMU/IBL.

a)uecmuy2oibHUK | 0) NPABUILHBIIL UECMUY2OTbHUK ;| 8) MPEY2OTbHUK
10. YTo MOXKHO CKa3aTh 0 OOKOBBIX peOpax Mpu3MbI?
a) oMU napannenvbl, 0)onu nepecexkaromcsi.

Tect o Teme «BeKTOpPHI B IPOCTPAHCTBEY,

Bapuanm 1.
1. Kakoe u3 cnegyromux yTBEpKIeHU HEBEPHO?
a) OnuHOIL HeHYNe8o20 6ekmopa AB Hasvléaemcs Onuna ompeska AB;
0) HY1e6Ol BeKMOP CUUMAENCSL COHANPABIEHHbIM IH0O0MY 8eKMOPY;

_— — —

6) AB+BC=AC;

2) pasHocmvlo 8eKmopos a u b nasvieaemcsi maxou eKmop. cymma KOmopozo ¢ 6eKmopom b
PpasHa ekmopy a;

0) 8eKMOPbL HA3LIBAIOMCSL PABHLIMU, €CU PAGHbL UX ONUHDBL.

2. YmpocTuTe BhIpaKeHue:

—_ — s —

AC+ BB, + BA+D,B+B,D, + DC , ecmi ABCDA;B;C;D; - mapannenenumney.
a) AC; 6) 0; 6)BB,; 2) DC; 0) BA.
3. Kakoe u3 cienyomux yTBepKIeHUN BEPHO?
a) CyMMa HeCKObKUX 8eKMOPO8G 3a8UCUM OM MO20, 8 KAKOM NOPAOKe OHU CKAAObI8AIOMCH,
6) NPOMUBONONIOMNCHBIE BEKMOPLL PABHDBL,
8) 0J151 HAXOHCOEHUSL PAZHOCMU 8EKMOPO8 He0OX00UMO, YMOObL OHU BLIXOOUNU U3 OOHOU MOYKU,

2) npoussedeHue 6eKMopa Ha YUCIO AGISAEMCs YUCTO;
0) 015 1106BIX 8eKMOPO8 a U b He evinonnsemces pasencmeo a+b=b+a.

4. Pebpo xkyda ABCDA;B1C1D; pasro 1. Haiimure | DC, - DA, |.
a)l; 6)2; ) J2,; 2)J3; 00,52 .

5. Kakoe u3 cienyromux yTBepKIeHUH HEBEPHO?

@) 8eKMOpbl HA3LIBAIOMCS KOMIIAHAPHBIMU, eCU NPU OMKIAObIBAHUL UX OM OOHOU U MOU dce
MOYKU OHU OYOYym Jlexicamsv 8 0OHOU NIOCKOCU,

0) eciu 6eKMOP € MOACHO PA3NONCUMb NO 8eKMopam a u b, m.e. npedcmasums 6 sude c=xa+yb,
20e X, y- HeKomopbule Yucida, mo 6eKmopul a, b, ¢ komnianapmsi;

8) OJ11 CLOJHCEHUS MPEX HEKOMNIAHAPHBIX BeKNMOPOE UCNOIb3VIOM NPABULO NApalieienuneod;

2) obvle 08a 6eKMOPa KOMNJIAHAPHYL,



0) 10bvle mpu 86eKMopa HeKOMNIAHAPHBI.

6. 3BecTHO, uT0 AC = xAB+ yAD . Torna npamsie AC u BD:

a) napannenvHul, 0) nepecekaomcs, 8) CKpewusarwmcs, 2) coenaoaion,

0) 8bINOIHAIOMCA BCe YCI0BUSA NYHKMO8 d-2.

7. Bektopsl p, a, b HEKOMIUTaHAPHEI, €CITH:

@) npu OMKIAOLIBAHUU U3 OOHOU MOYKU OHU He JIedHcam 8 0OHOU NIOCKOCMU,

0) 08a U3 OAHHBIX BEKMOPOG KOJLIUHEAPHbL, ) 0OUH U3 OAHHBIX BEKMOPO8 HYNEBOlL;
2)p=a—>b; 0)p=a.

8. ABCDA;B1C;Ds-napamnenenunesn. Kakoi u3 npenio)keHHBIX BEKTOPOB Oy1eT KOMILIaHAPEH
C BEKTOpaMH AB, U AC?

@) BB,; 6) C\B; 6) DB; 2 CB; 0)CG.

9.M3BecTHO, UTO 2 AC=AB+AD , TOT/1a BEKTOPbI AC , AB, AD SABJISIFOTCSL:

@) HEKOMNJIAHAPHBIMU, 0) conanpasieHHbLIMU, 8) KOJLIUHEApPHbIMU,

2) HyesbiMu; 0) KOMNJIAHAPHBIMU.

10. Jaus napamienorpamvsl ABCD 1 AB;C1D;. Toraa BekTopsl BB, , CC, , DD, :

a) Hynesvie;, 0) paguvie, 8) NPOMUBONONOINCHBIE, 2) KOMNIAHAPHbLE, O0) HEKOMNIAHAPHYIE.

Tect o Teme «BekTopsl B mpocTpaHcTBe», 10

Bapuanm 2.

1. Kakoe u3 cnenyromux yTBep>KIeHU HEBEPHO?

a) Onunoll Hy1ego2o eekmopa AB Haszvléaemcs Onuna ompeska AB ;

0) 110bas Mmouka npoCmMparHcmed paccmMampusaemcs Kaxk Hyneol 6eKmop;
6) AB—AC=CB;

2) 0115 110OBIX 8eKMOPO6 a u b svinonnsemcs pasencmeo a+(- b)= a-b;

0) 8eKMOpbl HA3LIBAIOMCSL PABHLIMU, €CIU OHU COHANPABIEHbL U PABHBL UX OJIUHDL.
2. YrpocTuTe BhIpaKeHuUe:

_— — —  —

a) BA,; 6) 0 ; 8) CC,; 2) CA; 0) B,C.
3. Kakoe u3 cienyrommx yTBepKIeHNN BEpHO?
a) pasHocmoulo 6eKmopos a u b nazvieaemcs makoti 6eKmop, pasHOCMb KOMOPO20 ¢ 8eKMOPOM
b pasna syxmopy a;
0) ecnu eexmopul a u b konnuneapuvl u a0, mo cywecmseyem makoe yucno k, umo b=ka;
8) 8eKMOPbL HA3bIBAIOMCS PAGHBIMU, €CIU OHU COHANPABIEHYL,
2) 06a eekmopa, KOJLIUHeapHbl HeHY1e80M) 8eKIMOPY, COHANPABIIEHbl,
0) 0713 1100bIX 8eKkMopos a u b evinonnsemcs pagencmaso a(c+b)=bc+ac.
4. B npaBunbHOU TpeyroapHoil npusme ABCA;B1C; cropona ocHoBaHus pasHa 1, Touka E -

cepennna A,C;. Haiinure |CE-CB, |

al; 6)2;, 63; 23; 005J3.
5. Kakoe u3 cnenyroomux yTBepKIeHUNH HEBEPHO?
a) mpu gexkmopa 6y0ym KOMNIAHAPHLIMU, eCiU OOUH U3 HUX HYeBOlL,

0) ecau éexkmopwl a, b u ¢ KOMNIAHAPHBL, MO BEKMOP C MOACHO PAZLONCUMb NO 8eKMopam a u b,
m.e. npedcmasumo 6 suoe c=xa+yb, eoe x, y- Hekomopwvie yucia;

8) 01 CI0JCEHUS MPEX KOMNIAHAPHBIX 6EKMOPOS He UCNOIb3YIOM NPAGUIO NAPATIeNenuneod;
2) 1t0bble 08a 6eKMOPA HEKOMNIAHAPHDL;

0) mpu Hy1e8biX 8eKMOPa KOMHNIAHAPHDYL.

6. M3BeCTHO, uTO AB = xAC + yAD . Torma npsmsie AB u CD:

a) napanienvHul,  0) cosnadaiom; 8) nepecexaromcsi;
2) ckpewusaromest;,  0) GbINOJHAIOMCSL 6CE YCAOBUSL NYHKMOS d-2.



7. ABCDA;B,C1D;-napannenenunen. Kakoi u3 npeaioxeHHbIX BEKTOPOB OyI€T KOMIUTAaHAPEH
C BEKTOpaMu CB, U AA, ?
a) CD; 0) AB, ;8) AB,;, 2)CD,; 0) CB .
8.BekTopsl p, a, b KOMIUTaHAPHBI, €CITU:
@) npu OMKAAOLIBAHUU U3 OOHOU MOYKU OHU He J1edcam 8 0OHOU NIOCKOCMU,
0) 08a U3 OAHHBIX 6EKMOPOB PABHDL,
8) eciu 10O0U BEKMOP MOIHCHO PAZNOACUMb NO OAHHBIM BEKIMOPAM,
2) eciu ux CyMMy MOJICHO HALMU ¢ NOMOWbIO NPAsUIa napaiieienuneod;
0) ecu ux ONUHbBL AGNAIOMCI USMEPEHUAMU Napaieenuneod.
9. U3BecTHO, 4TO 2 AC = — AB+2AD, TOTJIa BEKTOPbl AC, AB,AD SIBJISIIOTCS:
a) KOMNIAHApHLIMUY, ) HEKOMNJIAHAPHYL, 8) KOJLIUHEAPHBIMU, 2) COHANPAasieHbl, 0) HyJesbie.
10. Hanst napamienorpammel ABCD u AB1C1D;. Torna Bekrops! BB, C,C, D\D:

a) nynesvie; 0) pasHvle; 8) KOMNIaHapHble;
2) HeKOMNJIAHAPHbLE, 0) NPOMUBONONONCHDBL

Pa3zgen 1. AJITEBPA

Tema 1.1 Pazpurue nonsitusi 0 yncie. Yuciaospie PyHKINH

1. Jloxaxwute, 4T0 CyMMa JBYX YETHBIX YHCEN €CTh YETHOE YKMCIIO.

2. Haiitu Bce HaTypalbHbIE YUCIA X U} TakKHe, uTo: a) 7x + 12y = 50; 6) Sx —y =17.
3. Haiitu HOJl u HOK umcen: a) 255 u 510; 6) 154 u 210.

4. Bpmucars 10 pa3anuHBIX YKCEN, PACTIONOKEHHBIX MEK Ty uncnamu: a) 0,123 u 0,456; 6) —
0,123 u —0,132.

5. Pemmwurs ypaBHenue: a) [x +4|=5; 6) [x — 4l =110 — xl.

6. Tloctpouts rpaduk GyHKIMH y = |x — 5l.

7. JlokaxkuTe, 9TO CyMMa JBYX HEYETHBIX YHCEN €CTh YETHOE YUCIIO.
8. HaiiTu Bce HaTypalbHBIE YKMCIIA X U y TAKKUE, 4TO: a) Sx —y = 17;

0) Sx— 11y =137.

9. Haittu HOJl u HOK uucen: a)120 u 144; 6) 105 u 165.

10. Beimucars 10 pasnM4HbIX 9UCEN, PACTIONOKEHHBIX MEXK/Y YUCIIAMU:
a) 0,123 u 0,1244; 6) — 1,9999 u -2.

11. Pemnts ypaBuenue: a) jx + 4l=-5; 6) |x —4 = I5x.

12. Toctpouts rpaduk pynkumm y = |x + 3l.

KoMmiekcHbIe 4ynciia

1. Jlnst koMIieKCHBIX uncen z; = 3 — 2i u z; = -1 + 4i HallTH X cymMmmy H MPOU3BEICHHUE.

2. Bermemuate: a) i +i%  6) (1 —i)(1 + ).

3. Jlns KoMIUIEKCHOTO 4Kcia z = 3 — 71 HalTH conpsKEHHOE YUCIIO U BBIUMCIUTD YacTHOE Z/ Z?.
4. OTMETUTh Ha KOOPAWHATHOM IIIOCKOCTH TOYKH, COOTBETCTBYIONINE KOMIUIEKCHBIM YHCIIAM Z1
=1+2i,2,=-2+51,23=2+ 31,24 =-9 +i, 25 = -3 -2i.

5. 3anucarh KOMIUIEKCHOE YHMCIIO B CTAaHAAPTHOM reoMeTpuueckoit popme: a) 5;  0) -2 + 2i.

6. Beruncioutbaz; + bz, ecmnzy=1+1i,z,=1-i,a=2,b=-1.

7. JJig KOMIUIEKCHBIX uncen Z1= 4+2i u z, =-3 -51 HaliTu uX pa3HOCTh U MPOU3BEICHHE.

8. Borumcnuts: a) i© +i; 6) (1+i)/(1-0)

9. Jyis KOMIUIEKCHOTO Yucia Z = -5 +2iHaiiTi conpsHKEHHOE U BRIYUCIUTD YacTHOE Z/Z?.

10. OTMETHTh Ha KOOPJMHATHOM IIOCKOCTH TOYKH, COOTBETCTBYIONTUE KOMILIEKCHBIM
yuciaamzy = -5 — 4, z; =148i, z3= -2 — 4i, 7, = 8+ i,z5s = -1 — 8i.



11.  3amucaTh KOMIUIEKCHOE YUCIIO B CTAHJIAPTHOM TpUroHOMeTpudecko opme: a) -8; 6) 4
+ 4i.
12. Breraucnursazy + bz,, ecmuzy=-1+2i, z,=-1+2i,a=-4,b =-5.

Paznea 2. OCHOBBI TPUTTOHOMETPUUN

Tema 2.1, 2.2 TpuronomerpudecKkue ypaBHeHUs] H HEPABEHCTBA

Pemmts ypaBHEHUS:
3sinx/3=0
4 cos 3x+4=0
3tg(x+2)=0
sin( /6 + x/2) +1=0
V2 cos(2x — m/5) —1 =0
43 sin(3x — 31/8) —6 =0
\3/ cos(3x — w/3) =2
0,5cos2x=0
. Ssin 5x -5 =0
10.  ctg(x—-3)=0
11.  cos(n/4+ x/3)—1 =0
12. N2 -2sin(5x —/3) =0
13. 63 cos(2x+ 3m/4) + 9 =0
14. 1/sin(4x + 1/6) =2
Tema 2.3 IIpeoOpazoBaHue TPUTOHOMETPUYECKUX BbIPAKEHU I
1. Beruncnure:
D 3} 1097,

2 41
2 4
3) sin 75",

NN AL =

\O

4y cos105”
5) 2v/2 cos15’

2. YHpoCTHTE BBIPAKEHHUS:
1) 5in20° cos40° + cos 20 sin 40° .

2) sin45” cos15" - cos45"sin15",
3) cos12” cos18’ - sin12° 5in 18",
4y c0s98" cos8” +5in 98" sin 8",
tg22% +1g23°
5) V=1g22e 23"
tg45" —tg15"
6) 1+1g15°1g45"

sin®19%— cos®19°  sin® 57°+ sin® 33°

Sha i oo T o tg19%+ ctg19”

3. HaiiTu 3HaueHue BbIpaKEHHUS:



Pazgen 3. ®YHKIIMU, UX CBOMCTBA U TPA®UKH

Tema 3. 1 Crenenu, KOpHHU, JorapuPpmsbl
1

12 8 \»o

5 .95
1. Brruucaure 2° -2

V144

2. Brraucaure
49

3. Berancmmre 10g5 2,5 +1log, 50
21 5 %

4. Beruuncinure 34.3¢

5. Brluucaure 3\/ 250 - 3{/Z .

6. Berancmure log, 40 —log, 2,5,

Jlorapudgm u ero cBoiicTpa

1. BeraucanTs:

a) log, 1/8;

6) IOg 1/2\/2/4;

B) log 0,0001;

r) log 4 32;

1) In e,
2. YIIpOCTUTB BBIPA)KECHUE:

a) log, 18 +1log,3 -log ,27;

0) log 36 + log 3 16 +log; 8;

B) log ¢ 14 +log 63 - log ¢ 7;

F) IOg 1/48 - lOg 1/4 3+ log 1/4 24,

1) log 316 - log 348 + log 327.
3. CpaBHUTH BbIpaXKECHHUS:

a) log 17,9 ulog 17 10;

0) logs13 ulogsl15;

B) logg 11 nlog s 10;

r)lg\7nlg3,5;

m) 1g 0,9 u 1g (0,9)°.

Tema 3.2. @yHKIUM, UX CBOICTBA ¥ TPAQUKHU

1. JlaHa 3aBUCUMOCTh MEXIy NEPEMEHHBIMH X U y. B Tex ciydasx, Korja oHa onpeenseT y Kak
GyHKIMIO OT X, BBIpa3uTe sIBHO ATy (¢yHKIMIO. Bo Bcex ciywasx moctpoiite rpaduk
3aBHCUMOCTH:

a) 5x +2y=1; 6) x> +y*=1; B) x/y =y/x.

2. Haiitu ob6mnacts onpeaenenus pynkmuuu: a) f(x) = x/x* +4; 6) f(x) = Vx/x-2.

3. Hana pynkmus f(x) = Vx*+9. Beruncinte eé 3HadeHHs npu x =1; -3; t/2; t+1; \/t; ; =451/t

4. Jlana ¢pynkmus f(x) = 2x - 3 ¢ obmacteio onpenenenns D: R. 3anummre 00paTHyIO K Hel
¢yHkuuio B BUje y = g(X), ykaza e€ obnactb onpeaenenus. [loctpoiite Ha onHOM
yeprexe rpaguku ¢pyHknuil f(x) u g(x).



5. JlaHa 3aBHCHMOCTb MEXy HEPEMEHHBIMH X H y. B TeX cirydasx, Koraa oHa OIpeaesser y
Kak (DYHKIIMIO OT X, BBIpAa3UTE SIBHO 3Ty GyHKIHIO. Bo Bcex ciydasix mocTponTe rpaduk
3aBHCUMOCTH:

a) 5x + 0y =3; 6) x> +x =y +1; B) x/y =3/x —1.
6.  Haiitn oGmacts onpegencuns Gpynkumn: a) f(x) =x/x* -4; 6) f(x) =2 - x.

~

Hana ¢pyaknums f (x) = \Vx+1/x. Belunciure eé 3HaqeHus npu x =1; -3; t/2; t+1; \/t; ;-4 1/t

8. Jana dpynkuums f(x) = 2x + 1 ¢ obnacteio onpenenenus D: x>0. 3anuiure 06paTHYIO K
Hel pyHKIuIo B BUE Y = g(X), ykazaB e€ obsacth onpenenenus. [loctpoiiTe Ha oTHOM
yeprexe rpaduku Gynkmuit f(x) u g(x).

1 X
0. Vkakurte rpapuk Gynkiumun Y = (Ej :

BRI

[y

12. Vxaxwure rpaduk HeueTHON QyHKIUU:



1) y 2) y
1 1
0 1
| X 1 0
—
3) M 4)
y
1 '// / N\ 1
O I |
_/-1 l X 1N
/
[

Pa3znen 4. YPABHEHUSA U HEPABEHCTBA

p—

Pewite ypaBHeHue: 3 sin’x + sinx cosx = 2cos’x.
Pemnre ypaBHeHHE: X = \x? +x* - 6x + 8.
Pemmre ypaBuenue: 100 - 11- 10* + 10 = 0.
Pewnre HepasercTso: (4/3)%! — (4/3)*>3/16.
Pemmte ypaBuenue: log ,x =2log ,3 + log , 5.
Pemnte ypaBHeHHe: 2 sin’X - Sinx CosXx = COs’X.
Pemnte ypaBHeHHe: X = \X" - X* — 8x + 20.

Pemmte ypaBuenue: 36" - 4+ 6° - 12 =0.

0 ® 2 kA wN

Pemmte HepaBeHcTBO: 3% + 3%'<28.

p—
S

Pemnure ypaBuenue: log ,x =log , 10 - log , 2.

Paznes S. HAYAJIA MATEMATHYECKOI'O AHAJIM3A
Tema 5.1 ITocsieq0BaTEIBLHOCTH U NPeEAEIbI

Berunciute mpeaensl

Vi+x-1-x

12 lim

x—0 3x
x° +cos x
13. m-——
o 3 —sinx
. 2x 4 x* =5
14. _

3
o X tx—2




15.

16.

17.

18.

19.

20.

h.mx—\/}

2
-l X —X

1-2x% +3x

lim — —
20 cos = x+2sin = x
2 2

. 3+ x+5x*

lim —

X—>00 X _12x+1

h.m\/1+3x—\/1—3x

2
x—0 X+x

. cos’x

3
z SIN- X
xo=

I/I306pa>1<a;1 YJICHHI ITOCJICA0OBATCIBbHOCTH HA YHCJI0BOM OCH, BBIsICHUTB, OKOJIO KaKou

TOYKH IMPOUCXOAUT CTYIICHHUEC TOYCK. SBasioTcs nu KOOpAUHATBI TOYKH, OKOJIO KOTOpOfI

IPOMCXOIUT CIYILEHUE, IPEAEIIOM ITOU IOCIIEJ0BATEIILHOCTHU?

21.

0,1,0,1/2, I/n, ...

N300paxas 4aeHbI OCTIEA0BATEIIFHOCTH Ha YUCIIOBOUM OCH, BBISICHUTH, OKOJIO KaKOH

TOYKH IMPOUCXOAUT CT'YIICHHUEC TOUCK. SIBnsroTCs MU KOOpAWHATBI TOUYKH, OKOJIO KOTOpOfI

MMPOUCXOOUT CTYILICHHUE, TPCACIIOM 3TOH HOCHCHOB&TCJ’IBHOCTI/I?

1,-1,1/2,-1/2, ..., 1/n, -1/n, ...

Tema 5.2 Ilpenes u npon3BoaHas GQyHKIUH

Nel-11 Haiitu npousBoaHbIe DYHKIIUA:

. y= 3\/5 +arcctg > x.

2. y=(3e) .

b6tgx — 6
y:—g .

3
X

4.  y=In>5x-arccosx.
5. y=(cos2)®".
6. y=x/;arcsinx/;+x/l—x.

7. y= arctg(ex —e " )



2
8. yzm_ cos” 26x

52sin52x

x+1
9. 2x% +6x+5arcte —— — x.
Y ( )a gx+2

3 1+(3x2+2x+1}\/9x2+6x,3x+1>0,
X+
2
2
11. y=)c3arccosx—x3+ NI=—x%

Nel2. Haiitu  mepBytr0o  npou3BOIHYIO  (YHKIHMH, 33JaHHOH  HESBHO
e’ +e’ =27 —-1=0
Nel3 . Boruucauth Npou3BOIHYIO (YHKIIMH, 33JaHHON TapaMeTPHUECKU

X = cht,

y = sht.

Nel4. CoctaBuTh ypaBHEHHE HOPMAJIU U KacaTeJIbHON K KPUBOW B TOUKE X

y=14Jx =15/x +2,x, =1.

10. y= (3x + 1)4 arcsin

Nel5 . Haiitu npou3BOJHYIO YKa3aHHOIO IOpSAJKA Y = (x2 + 3)- ln(x - 3), y@ =2

Tema 5.3 IlepBooOpa3Hasi 1 HHTErpaa

1. BreruncnuTh HeompeieIeHHbIE HHTETPajibl U CieJaTh NpoBepKy auddepeHnpoBaHueM

I(Sx +8e™ + L]dx Iarcszdx jarcsinSxdx

s

11 1
I(4sinx+8x3— > )dx; Itg3x- > dx; jxarccosxdx
cos” x cos” x

3+ 4 x? Iarctgx

I \/4-7 dx;
I(erx+%)dx; j]n

2. Beruucnuts onpeneneHHslii HHTErpai

dx; I x2arctg3xdx

Zdx; [In(x® + 4)dx



1
I(x3 —3x? +4)dx
0
2
_|.(x4 —2x% +3)dx
0

1
j(xz +3x —7)dx
0

3. Boraucnuts minomans GUrypsi :

y=x2-3x, V=X.

y=4x-x2, Y=-X.
y=~+25-x>2y=x+5

y=2x-x", y=-x.

Pazgen 6. JIEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEM U
CTATUCTUKH

l. Y4eHUK TOMHUT, 9TO B (popMyJie a30THOW KUCIOTHI HoApsa unyt Oyksel H, N, O
U YTO €CTh OJIMH HWKHUI UH/IEKC — TO JIM JIBOMKA, TO JIU TPOUKA.

a) Hapucyiite 1epeBo BO3MOXXHBIX BapUAHTOB, U3 KOTOPBIX YUEHUKY MPUIETCS BEIOUPATh
OTBET.

6) CKOJIBKO Cpeay HUX TeX, B KOTOPBIX UHIEKC CTOUT HE HAa BTOPOM MecTe?

B) Kak n3menurcs nepeBo BapuaHTOB, €CJIM YUYEHUK IOMHHUT, YTO Ha IEPBOM MECTE TOUHO
ctouT H, a Nopsi10K OCTalbHBIX OyKB 3a0bL1?

r) Kak n3amenuTcs nepeBo BapuaHTOB, €CJIi OYKBBI MOTYT UJITH B JIFOOOM MOpsiAKe?

2. Berpetnnuce HECKOJIBKO YETI0OBEK M CTaIM 340POBATHCA APYT € APYTOM.
Pykomnoxatuit 661510 0T 60 10 70. CKOITBKO Y€TOBEK BCTPETUIIOCH, €CIIA U3BECTHO, UTO:Q)
KQKIBIN 3I0pPOBAJICA C KaXKbIM;

0) TOJILKO OJIMH YEJIOBEK HE 3/10pOBAJICSI HU C KEM;

B) TOJIBKO JIBOE HE M03/I0POBATMCH MEXY COOOM;

T') YETBEPO MO3I0POBATHUCH TOJIBKO MEXIY COOOH U OCTalbHbIE M03/10POBATUCH TOIBKO
MEXy COOOH.

3. Berumcmuts: a) C17; 6) CP7 — Cog

4. PemmnTh ypaBHEHHUE: C* =A%

W3 nsatu onnoknaccuun A, b, B, I', tonsko B u /I npyxat co Bcemu, b npyxur, kpome B u
/1, Tonbko ¢ I, octanbHble He IpyKaT MeXAy coO0oi. [ mpoBeneHus: COpeBHOBaHUS HAA0 U3
3THX OJIHOKJIACCHHUII BEIOpATh KallMTaHA U €r0 3aMECTHUTES, KOTOPbIE IPYKaT MEKIY cOO0i.

a) Hapucyiite nepeBo BO3MOXXHBIX BapUaHTOB BbIOOpA.

0) B ckonpKkux BapuaHTax KanuTaHoMm Oyner A7

B) B ckonbkux BapuaHTax BeIOOpa OyaeT mpucyTcTBOBaTh B?

r) B ckonpkux Bapuanrtax Beioopa I Oyaet 3amecturenem?

5. Kaxayro u3 n To4eK, SIBISIOIINXCS BEPIIMHAMU BBIITYKJIOIO N — YTOJbHUKA, COETUHUIN
OTpe3KaMH ¢ KaKIou Apyroil BepmnHon. A) CKOJIbKO TPOBETH OTPE3KOB?

b) Ckonbko npoBenu quaroHanei?



B) CkonbKko ecTh 1By3BEHHBIX JJOMaHBIX, COEAUHSIONINX BEPIINHY A ¢ BeplInHOM B?
I') CxonbKo ecTh TPEX3BEHHBIX JJOMAHBIX, COSUHSIONINX BEPIIMHY A ¢ BepiIuHOi B?
6. BerauciuTs: a) C43; 0) > n+ C51 1

7. PemuuTh ypaBHEHHE: C3X = AzX

Pa3znen 7. TEOMETPUSA
Tema 7.1 IlapaiieIbHOCTH B IPOCTPAHCTBE

1. CKOJBKO IJIOCKOCTEH B MPOCTPAHCTBE MOKHO ITPOBECTH:

* yepes3 TOUKY;

* yepe3 TPU pa3iINyuHbIe TOUKH;

* 4yepe3 OJIHY NPSAMYIO;

* yepes JBE MepeceKaroluecs npsmble?

2. Jlan kyOABCDA ;B;C;D;. Haiitu yroi Mexmay npsiMbIMU:

D u BBy;

ACu B 1D 1.

3. JIoKaxkuTe, 4TO €CJH JIBE MPsIMbIe MEePIIeHANKYISIPHBI OHOM IITOCKOCTH, TO 3TH
IpsIMbI€ TTApaJUIEIbHBI.

4. B rerpasnape MABC nipoBenuTe ceueHus uepe3 cepeauny pedpa AB napainienbHo
p&opam AC u AM.

5. CKOJIBKO MIIOCKOCTEN B IPOCTPAHCTBE MOXKHO MPOBECTHU:

yepes JIBE Pa3InYHbIe TOUKH; YEPE3 YETHIPE TOUKHU;
yepes MpsIMYI0 U TOUKY; Yepe3 JABE MEePECEKAIOLIUECs
IpsIMbIE U TOUKY?

6. lan ky0ABCDA ;B;CD,. Haiitu yron mexnay npsaMmeiMu: AD u A;D;;

ACu A 1D 1.

7. JlokaxkuTe, 4TO €CIM JBE MIOCKOCTU NEPIEHAUKYISAPHBI OHOM MPSIMOM, TO 3TH
IJIOCKOCTH MapaiebHBbl.

8. B terpasnpe MABC npoBenuTe ceueHus uepes cepeanny pedpa AB napaiiensHo
p&opam BC u CM.

IlepneHAMKYyJISAPHOCTH B IPOCTPAHCTBE

1. Otpe3sox nmHOM 1M HE TIEPECEKAET MIOCKOCTh, KOHIIBI €10 YAAIEHbI OT IIOCKOCTH Ha
0,5 u 0,3M. HaliquTte niMHy IpoOeKIMU OTpe3Ka Ha MIIOCKOCTb.

2. BepxHue KOHIIBI IByX BEPTUKAIBHO CTOSILINX CTOJNOOB, YAAIEHHBIX HA PACCTOSHHE
3.,4M, coenMHEHBI NepekiIaanHoil. Beicota omHoro cronba 5,8m, a apyroro 3,9m. Haiinqute niauny
NEepPEKIIANHBI.

3. VI3 TOUKH K IUIOCKOCTH TPOBE/IEHBI JIBE HAKIOHHBIE, paBHble 10cM 1 17¢M. pasHOCTh
MPOEKIMN ITUX HAKJIOHHBIX paBHa 9cMm. HaliiuTe HaKIOHHBIE.

4. HenepnenuKyIspHbIE IUIOCKOCTH 0. M B TIepecekaroTcs 1o npsaMoit MN. B miockoctn
B u3 Touku A mpoBeaéH nepneHuKyasap AB k npsamoit MN 1 u3 Toi ke TOUKH A NpoBeaEH
nepneHauKkyisip AC k mockoctd o. Jlokaxure, uto yroi ABC — nuHENHBIA yroia IByrpaHHOTO
yrna AMNC.

5. TeneoHHas MPOBOJIOKA JIMHON 15M MPOTAHYTA OT Tene()OHHOTO CTON0A, IIe OHA
IIPUKpPETIJIEHA HAa BBICOTE 8M OT MOBEPXHOCTH 3€MJIH, K I0MY, TI€ €€ IPUKPENIIN Ha BBICOTE
20m. Haiimute paccTossHEE MEXTy CTOJIOOM U TOMOM, TIPEIoiaras, 9To IpoBOJIOKa HE
IIPOBUCAET.



6. U3 Touek A u B onymiensl NepIEeHANKYIAPBI Ha MIOCKOCTH . Haiiaure paccrosnue
MEXy ToukaMu A 1 B, eciii nepneHauKyasipel paBHbI 3M U 2M, paCCTOSIHUE MEXKIY UX
OCHOBaHUSIMU PaBHO 2,4M, a 0Tpe30k AB He nepecekaer mI10CKOCTb.

/. VI3 TOYKHM K TUIOCKOCTH MIPOBEJICHBI IBE HAKJIOHHBIE, OJIHA M3 KOTOPBIX HA 26CM OOJIbIIe
napyroi. IIpoexiiuy HaKIOHHBIX paBHbI 12cM 1 40cM, HaillAUTE HAKJIOHHBIE.

8. B rerpasape DABC Bce pébpa pasusl, Touka M — cepenuna pedpa AC. JlokaxkuTe, 9To
yroj DMB — nunelinsliii yron asyrpansoro yria BACD.

[IpsiMoyroJibHasi cucTeMa KOOPAUHAT B MPOCTPAHCTBE

1. B npoctpanctse 3ananbl Touku A (1; 0; -2), B(0; 3; 2), C(-2; -3; 0). Hanumure
BeKTOpHBIE ypaBHeHUs npsimbix AB, BC u AC.

2. 3anuinTe BEKTOPHOE U KOOPJUHATHOE YPaBHEHUS INIOCKOCTH, IPOXOASILIEH Yepes
Touky A (5; -1; 3) 1 mepreHIuKyIIPHOM MPAMOU, Tpoxoasien yepe3 Touku B 90; 2; -2), C (1; -
1; 3).

3. Han Tetpasap ¢ sepmunamu P(3; 3; 5), A(1; 1; 0), B (4; 2; 4), C(0; 5; 3). 3anummure
ypaBHEHHE c(epbl, OIMCAHHON OKOJIO TeTPadIpa.

4. Yepes Touky D(1; 1; 1) nmpoBenena npsimast 1, mapamnensHas npsmoit AB, KoopanHAaThI
touku A (1; 0; -2), Touku B (0; 3; 2). Hanmimmre BEeKTOpHOE YpaBHCHHE MIPSMON 1.

5. 3anumuTe BEKTOPHOE U KOOPJIUHATHOE YPaBHEHHS MIIOCKOCTH, TPOXOAIEH uepes3
TOuKy A (2; -4; 1) u napamienbHol mockoctTu x —2y +z—1=0.

6. Han terpasap ¢ BepmuHamu S(-3; -3; -5), A(0; 0; 1), B (2; 4; 2),

C(3; -5; 0). 3anummre ypaBHEHUE CPEephl, OITMCAHHONH OKOJIO TETPadapa.

Tema 7.2 MHOrorpaHHMKHM M TeJIa BPallleHUs

1. B npsimom mapajsuiesnenureie CTOpOHbI OCHOBaHUSI paBHBI 6M B 8M, 00pa3yIoIIHil yro
30°, GoxoBoe pedpo SM. OpeeTHTh HOMHYIO MOBEPXHOCTh HapaIlIeIeHIIE/IA.

2. B HaKJIOHHOH TPEYTOJILHOM MPU3ME PACCTOSTHHUE MEXTy OOKOBBIMH pEOpPaMU PaBHEI
10cMm, 17cMm u 21cm, a GoKoBasi MOBEPXHOCTh PABHOBENIMKA MEPICHAUKYIISIPHOMY CEUEHHUIO.
Ornpenenutb O0KOBOE pedpo.

3. Onpenenutb 6OKOBYIO MOBEPXHOCTD MPABUIIBHOM YETHIPEXYTOJIbHOW MUPAMU/IbI, €CITU
e€ BbICOTa paBHA 4CM, a CTOPOHA OCHOBAHHUS O6CM.

4. B npsiMoil TpeyrosibHOM mpu3Me cTOpoHbl ocHOBaHUA 18cM, 20cM u 34cm, a 6okoBast
MOBEPXHOCTh PABHOBEINKA OCHOBaHUIO. ONIPEEINUTh BHICOTY IPU3MBI.

5. B npaBunbHOM TpeyroybHOM MpaMUJE CTOPOHA OCHOBAHMS paBHaA a, BbIcoTa paBHa H.
Haiinute: a) 6okoBoe pedpo mupamMusl; 0) yroi Mexay OOKOBBIM peOpOM H IIOCKOCTHIO
OCHOBAHHUS MUPAMU/IbI; B) YTOJI MEXy OOKOBOM IpaHblO0 M1 OCHOBAaHHEM ITUPAMHJIBI; T')
JBYTpaHHBIN yroj npu O0KOBOM pedpe MUpaMU/IbI.

6. OcnoBanuem nupamuasl DABC sasisercs tpeyronsHuk ABC, y kotoporo AB = AC =
13 cm, BC = 10c™; pebpo AD nepnieHANKYISPHO K MIIOCKOCTH OCHOBAHUS U PaBHO 9cM.
HaiinuTe niomaas O0KOBOI MOBEPXHOCTH MUPAMUJIBI.

7. OcHoBanueM HakJoHHOTO napamienenunena ABCDAB|C D, sBusercs pom0.
bokooe pedbpo CC; cocraBiser paBHbIe yIiibl co cropoHamu ocHoBaHus CD u CB. Jlokaxure,
yto BB DD — npsimoyronsHuk.

8. B mpaBWIbHOM YETHIPEXYTOJIbHON MMPAMM/IE CTOPOHA OCHOBAHUS paBHA M, a IUIOCKUN
yroJi IIpH BeplInHe paBeH o. Haiiaure : a) BelcoTy nupaMu/sl; 6) 60koBoe pedpo MUpaMuIsl; B)
yroJl MeXAy OOKOBBIM peOpOM U IIIOCKOCTHIO OCHOBAHUSI MUPAMUJIBI; T) YTOJI MEX]ly OOKOBOM
IPaHbIO U OCHOBAHWEM MUPAMUIBL; 1) IBYTPaHHBINA yroJl Ipu G0KOBOM pedpe Mupamubl.

9. OcHoBanunem nupamuasl DABC sBinsieTcst npsMOyTosbHbIN TpeyroasHuk ABC, y
koToporo runoreny3a AB =29cwm, a karer AC = 21cMm. bokoBoe pedpo DA neprneHaukynsapHo K
IUIOCKOCTH OCHOBaHMs U paBHO 20cM. HaliuTe miiomans NOBEpXHOCTH MUPaAMHIBIL.



10. OcnoBannem HakiorHOTO napamwienenunena ABCDA B;C D, sBusiercs poM0.
Bbokooe pedbpo CC; cocraBiser paBHbIe yIiibl co ctopoHamu ocHoBanust CD u CB. Jlokaxure,
qTo AA1C1 I BBlDl.

Tema 7.3 Tes1a 1 MOBEPXHOCTH BpallleHUSA

1. IIpsaMOyroJbHHK, CTOPOHBI KOTOPOTO 3CM U SCM, BpAIIae€TCsl BOKPYT OOJIBIIICH
CTOPOHBI.

Haiigure: a) 00bEM MOIy4eHHOTO MIUHIPA;

0) rouiaab OOKOBOH OBEPXHOCTH.

2. boxoBast mnoBepxHOCTh KOHYcal S cM’, a panuyc ocHoBaHus 3cM. Halitn 00béM
KOHYyca.

3. B mape Ha paccTosiHUU 3CM OT LIEHTpa MPOBEICHO CEUCHUE, TJI0IAb KOTOporo 167w
oM. Haiinmure 06béM mapa.

4. TloBepxHocCTh mapa 367 cm?. Haiiure 0668M miapa.

5. PaBHOCTOpOHHMI TPEYrOJIBHUK, CTOPOHA KOTOPOIrO 6CM, BpalllaeTcsi BOKPYT CBOEH
CTOPOHBI.

Omnpenenure 00bEM U MOBEPXHOCTD MOJIYUEHHOTO Tea.

6. IIpsAsMOYroJbHBINA TPEYTONbHUK, KATETHl KOTOPOIro 3cM U 4cM, BpalllaeTcsi BOKPYT
0oJbIIIEeTO KaTeTa.

Haiigure: a) 00bEM MOTYy4eHHOTO KOHYCa;

0)1uIoImaab ero MOJTHON MOBEPXHOCTH.

7. BokoBasi ToBepxHOCTh HtHHApa 301 cm”. Panyc ero ocHoBanmst 3cm. Haiimure
00BbEM IMIIUHIPA.

8. B mape Ha paccTosiHuM 8CM OT IIEHTpa MPOBEACHO CEUCHUE, UTMHA OKPYKHOCTU
KoToporo paBHa 12z cM. Haiinure noBepXxHOCTh 11apa.

9. OO0bBéMm mapa paBeH 36mem. Haiimure MOBEPXHOCTb 3TOTO IIapa.

10. PaBHOOeApeHHBIH TPEYTONbHUK, OOKOBBIE CTOPOHBI KOTOPOT'O S5CM, 2 OCHOBaHUE 6CM,
BpallaeTcsi BOKpyr ocHoBaHusl. Omnpenenute 00bEM U MOBEPXHOCTh MOJIYYEHHOIO Tela.

O0Bém. [ToBepxHOCTH Tes1 BpaleHUsA

1. BeiBenute popmyny o0béma mapoBoro cermeHnrta pagauyca R u Beicotsr H.

2. Ilycte V — 00BéM mapa paauyca R, a S — momans ero nmoepxuoctu. Haliqure R u S,
ecn V = 113,04 e,

3. duametp JIyHbI cocTaBiseT =~ 4yeTBEPTYIO YacTh Auamerpa 3emin. CpaBHUTE 00BEMBI
JIyns! u 3emun, cunTas UX MapaMHu.

4. BreiBenute hopmyny 00bEMa yceu€HHOTO KOHYyca BbicoTol H ¢ pannycamu ocHoBaHUM
Rur.

5. Ilycte V — 00BéM mapa paguyca R, a S — minomans ero noBepxHoctu. Halimute R u V,
ecin S = 647 cM”.

6. llap u uuIUHAP UMEIOT paBHbIE 00BEMBI, a AMAMETP IIapa paBeH JAUaMeTPy OCHOBaHUS
LWIMHJpa. BeIpa3uTe BHICOTY IMIMHAPA YEPE3 Pauyc Hiapa.



Tema 7.4 U3mepeHusi B reoMeTpHHU

1. Haiimute 00BEM Telna, MOIy4eHHOTO IIPU BPAILIEHUH BOKPYT OCH a0cIuce GUrypsl,
OTPAaHUYCHHOH JIMHUAMU: Y = x* +1, x =0, x =1, y =0.

2. Kakyro paboTy HaJ10 3aTpaTUTh Ha C)KAaTHE MPYKUHBI HA 4CM, €CJIM U3BECTHO, YTO CHJIA
B 2H cxxumaet 3Ty npykuHy Ha 1cm?

3. Haiigute 00BbEM Teua, MoIydeHHOT0 TIPU BPAILLIEHUH BOKPYT OCH a0cuce GUrypsl,
OrpaHUYEHHOMN JTUHUAMU: ¥ = 1 - X2, y=X.

4. Cuna B 4H pacrsaruBaer npykuny Ha 8cM. Kakyro paboTy Hasto mponu3BecTH, YTOObI
pacTSIHYTh NPYKUHY Ha 8CM?

Tema 7.5 KoopauMHATBI U BEKTOPHI

1. BexTops! a, b 1 ¢ 3amanbl uX aekapToBbIMU KoopauHatamu: a (1; 1; -1), b (3;0; 2), ¢
(-2; -1; 5). Haitnute koopAHHATHI CIASAYIOMIUX BEKTOpOB:a) a + b + ¢;

06) (a- b)c+ (b - ¢)a;

B)2a—b —1/2c¢;

r) (b-c):(a - b).

2. UsBecTHO, uto a‘b = 1/2, b-¢c = -1/2, ¢-a =1/3,1al=IbI=Ic|=1. Beruucaure: a)
(a+2b)-(2a-b);
6) (a-b)*(a+b)-(a-b)

3. Jlan getsipéxyronsuuk ABCD.

a) Jlokaxxure, uto Touku A(2; 4; -4), B(1; 1; -3), C(-2; 0; 5) u D(-1; 3; 4) sBastoTcst

BEpIIMHAMU TIapajuIeIorpaMma.

0) BoruncnuTe KOCUHYC OCTPOro yIiia Mexay AUaroHaisiMu napasuieno- rpamma ABCD.

B) Briuncnure cymmy KBaJpaToB JuaroHajiel napauieaorpaMmma.

4. lan xy6 ABCDA ;B;C;D,;. Touxa K — uentp rpanu AA;BB;; Touxa L — cepenuna
pebpa B;C;. Beruucnure yribl, KOTOpbIe 00pa3yloT ¢ TpaHsSMU Ky0a CleayroIIue mpsmMbie: a)
DC;,6) DL.

5. Bekrops! a, b 1 ¢ 3a1aHbl MX JAeKapTOBBIMH KoopauHaTtamu: a (-1; 15 1), b (3; 2; 0), ¢
(-2; 1; -2). HaiiguTe KOOpAMHATHI CIEAYIOMINX BeKTOpoB:a) a + b - ¢;

0) (a- b) c- (b - ¢)(-a);

B) a—2b + 1/3c;

r) (b+c):(a - b).

6. UsBectHO, uto a'b = 1/2, b-¢c = -1/2, ¢-a =1/3,1al=IbI=Ic|=1. Brunucnure:a) (2a+b)-(a-
2b);

6) (a-b)-(a+b)*(a+bh)

7. Nan yetbipéxyroasauk ABCD.

a) Jlokaxxure, uro Touku A(1; 3; 2), B(0; 2; 4),C(1; 1; 4) u D(2; 2; 2) sBastoTcst

BEpIIMHAMH TTapajuIeIorpaMMma.

0) BeruncnuTe KOCHHYC OCTPOTO yIJia MeXAy AuaroHansMu napamienorpamma A BCD.

B) Briuncnure cymmy KBaJpaToB JuaroHajiel napauieaorpamMmma.

8. Jlan xy6 ABCDA B;C;D;. Touka K — uentp rpanu AA;BB;; Touka L — cepenuna
pebpa B;C;. Beruucnure yriibl, KOTOpble 00pa3yroT ¢ TpaHsIMH KyOa ClIeyroIInue mpsiMble:
a)DB;, 6) KL.



TECTOBBIE 3AJJAHUA

Pazgen 1. AJITEBPA

Tema 1.1 PazBuTne nousitusi o yucje. Yucnosbie yHKumumn

Ne /i
3aJ1ad CopeprkaHue TECTOBOTO 3a/IaHUs Bapuantsl oTBeTOB
ns
. 1. 6,8
Haiinure 3HaueHE BhIpaXKEHUS: 2. 6
Y] 6+(0,8) ! 37
4. 5,2.
1. 3
5 HaiinuTe 3HaueHne BbIpakKeHUS: 2. 17
loge18 —loge3 + 2. 3. 8
4. 2
. 1. 1
Haiinure 3HaueHNE BBIpAXKEHUS: 2. 1.96
3| 0,82 4 0,36 3. 1,36
' 4. 2,36
5
Haitngure 3HaueHnEe BbIpAKEHHUS: 1. 7
4 Sl+og; 5 2. 7
3.5
4. 35
" 1. (-1;0];
VKaxute npoMexyToK, COAECpKAIINI KOPEHb 2. (0:3]:
5 ypaBHEHUS oy
39x+5 _ g 3. (3: 41
4. (40,
1. -99;
6 Haiinure npousBeeHne KOpHEN ypaBHEHUS: 2. -9;
lgx*+1)=1 3. 33;
4, -33
1. (-3;-1);
VYKaxuTe MpoMexyTOK, KOTOPOMY 2. (0:2)
7 MNPUHAJJIC)KUT KOPEHb YPABHEHMUS 3. [ 2; 3 ]:
logs (4—x)+loggx=1 4. [4:8]
1. -1,21;
3 Haiinure npousBeneHne KOpHEW ypaBHEHUS: 2. -0,9;
log, (x>+0,1)=0 3. 0,81;
4. 1,21
1. (-o;-3];
9 YKaxuTe NpoOMeEKYTOK, COAEpKALIUNA KOPEHb 2. (-3;-2];
ypasrenns 4% = 64 3. (-2;0L;
4. (0;37;
1. -1;
2. -6;
10 Kaxkoe u3 ciegyronux yucen BXOAUT B 3. -2;
4.

MHOXeCTBO 3HaueHUH pyHkmu y = (1/8)x - 2




1. (=005 -2);
11 YKaxuTte npoMeKyTOK, KOTOPOMY ITPUHAIICKHUT 2. [-2;17];
KopeHb ypaBHeHHs 10g0,4 (5 —2x ) -1log0,42 =1 3. [1;2];
4. (2;+0).
1. 1;
12 Kakoe u3 ciaeayromux qyucesl BXOJUT B 2. 11;
MHOKECTBO 3HaueHUH GyHKIMu y = 11x + 11 3. 12
4. 10;
KoMmuiekcHble unciia
Ne i/t
3anaH | CoxepkaHue TECTOBOTO 3aaHus Bapuantsl oTBeTOB
usi
1. -2+
1 Haiiti cyMMy KOMIUIEKCHBIX YUCENl Z; =—3—1H 2. 24
7= 1+2i 3. 4+31'
4. -4-3i
Haiitu cymMmMy KOMIUIEKCHBIX YHCEN 1. 11
’ 2. 24
I 3. 5 1. 3. 2+
y=——+—-i uzg,=_——I i
1 5 o 275y 4. 1+
1. 44
3 JericTBuTeNbHAsS YaCTh KOMIUIEKCHOTO YUCIa 2. 4+
(—2+i)2 aBHA... 3. 4+2i
P 4. 6+i
Haiitn cyMMy KOMIIIEKCHBIX YUCEIl 7| = % —iu é : ;"’i
4 1 2 3. 4
S 4.5
1. 1
2. 0
5 Haiitit MO/Iy/Tb KOMILIEKCHOTO YHCIIa [ 3. x/i
4. 8
1.1
2. \B
6 Monynib KOMIUIEKCHOTO YKCiia — 2+1 3. A /§
4. x/g
1. 1
7 | Haiitu Moaynb KoMIuiekcHOro uucna 1—i 2.5
3. 8
4. A2
1. xB
8 Haittu MOysIb KOMIUTIEKCHOTO YnCia — 2—1 2. \/5
3.1
4,

B




Pazgea 2. OCHOBBI TPHT'TOHOMETPUU

Tema 2.1, 2.2 Tpuronomerpu4eckue ypaBHeHUsI 1 HEPABEHCTBA.

Tema 2.3 IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BbIPAsKEeHUH

Ne i/
3a1aH
s CogeprkaHue TECTOBOTO 3a/IaHHS BapuaHnTbl oTBeTOB
Haiinure 3HaueHneCOS & ecnm Sin@ =-0,8 u D -06
] 37 2) 0,6
T a<— 3) 0.2
2 4) 036
) -3;
Beorunciure: sin240° + cos150° 2 %
2 ' ' 3 3
y
3
B 1) 0
BIYHCITUTE:
.2 7T , 3 .25 , 7 2) 2_\/5 ’
3 sin §+cos — 7 +sin” — 7 +cos gﬂ' 3) 2
V2
4) —
2
H 1+ cos 0.
4 Vpocrure BeipaxkeHne 7cos’a — 5 + 7sin’a. 2) 2
3) -12
4) 12.
1 1
5 YrpoctuTe BeIpaxkenue -3sin’a - 6 — 3cos’a. 2)  2cosa
3)  coso + sina
4) 9.
Yupocrure: H 1
sinz(;r - ﬂj g tglﬁ;
p 1-
—= 2 4 =~ |-sin(z - ’
sin B 8 ( ) p j ( p ) 4H 0
11
6 Ynpocture BeIpakeHUE -4sin’o +5 — 4cos’a 2) 1+ 8sin’a
3) 1+ 8cos’a
4) 9.
DI
7 Pemute ypaBHenune cos x =-1 2) (3%
3) 2 427 n, n€ ;

4)

T+ 21 n, nEZ




Pemure ypaBHeHune sin x = 1.

S
b

1y
2)

-
- .

- .

[HmAB

3) 2 +27T n, n&Z .

4) T, neZ

Pemite ypaBHeHue cos x = 1.

1) 2T n, n&Z .

2)

b

[HAmlH

3) 2 +2™ n neL -

4) ™ n,n€Z

10

2 T .2
Borunciure COS E_Sm —_

12

1
D=3
V3

2) ey

3)£
2

1

9

11

Pemnre ypaBHEHME 2cos x = \/§ .

1) (—1)"§+7m,neZ
3) i%+27m,neZ
2) (—1)”%+7m,neZ

4)i%+27m,neZ




Pazgen 3. ®YHKIIMU, UX CBOMCTBA U TPA®UKH

Tema 3. 1 Ctenenn, KOpHH, JOrapupmbl.

Tema 3.2. ®yHKUNH, UX CBOHCTBA U rpaduKu.

Ne i/
3a§:H ConeprkaHue TECTOBOIO 3aJJaHUs BapuanTel oTBETOB
1) é;
3 3 2
27c¢
1 Ynpocture BeIpakeHUE -1. 2) 0,5;
2% 0 3) 25
4) 1.
1) 0;
1
2) -3
2 YrpocTture BelpakeHue 3 (2a2)3 _2 :
274° 3 3) 1;
4 —.
) 3
1) 0;
2 0,5;
Ba®)* 1 )
3 Ynpoctute BeIpakxeHue 4 T 3) _l .
16a 2 4 ’
4) 1
D L;
f16a° 4 2) 2;
YrpocTture BelpaxxeHue +—.
4 §/384'¢ 3 3) é
3
4) 3
. 1) L;
Haiitu 3HaueHHe BbIpaKeHUs 2) 3.
5 |_128 3) 2
2l0.91 4) 4’
log, 51 1) 6,8
7 HaiiauTe 3HaYEHHE BHIPAKEHUS: 6+(0,8) 2) 6;
3) 7,
4) 5,2.
l+log; 5 5
Haitngure 3HaueHnEe BbIpAKEHHUS: 1 7
2 2) 7
3) 5
4) 35
Haiinure 3nauenue Boipaskenusi: logs18 —loge3 + 1) 3
9 2. 2) 17
3) 8
4) 2




1) —-4;2
10 | Pewume ypasnenue \2x+8 = Xx. 2) 2
3) -2;:4
4) 4
| 1) 2
E § 2 2) 4
1 Buviyucaume (2 .20 ] 3) 9
4) 9
1) [0; 2];
1 HaiimuTe 06macTh onpeaeneHus QyHKIHT 2) [2; +a0);
Y=vx -2, 3) (25 +0);
4) (0; +20).
Haiimue 061acTh onpeaeneHus QyHKIHN. 1) (-0 2) v(2;+0);
" x 2) (05-2)
Y=x-2 3) (2i)
4) (-0;2)
D (0; +=0);
. . 2) (I; +=);
14 HaI/I,I[I:Te o0JacTh 3HaUeHUH (PYHKIIHH 3) (-1; +0);
y=5 -1
4y (-1
5 Haiinure o6nacTh 3Ha4eHHUH (YHKINH 1) (o0 ; +20); 2) (25 +w0);
Y=log3x 42, 3) (0 ; +20); 4) (-ez; 2].
16 HaiinuTe obnacth 3HaueHUN QYHKIUU 1) [2;+0) ; 2) [0;+) ;
y=-%x*42. 3) (2740) ; 4) (-0;2].
CKOJIBKO MEJbIX YHCENI COACPKHUT 00JacTh
ornpeneneHus (QpyHKIMH 1)2 2)3
17 5_ x 3)4 4)5
S(x) = | ———
x—10
1 2
18 Buiuucnume 10g5 25+ 10g5 50 3§ 13 4)) j
1) (—oo—4)U(—2;4)
x> —16 2) (-4-2)u(4+w0)
19 Pewume nepasencmeo W 2 O. 3) (_ 0 —4]u(— 2: 4]
4) [-4-2)U[440)
1) (— oo;3)
20 6> <216 2) (-e0)
Pewume nepasencmeo < . 3) (3; +OO)
4) (0;+oo)
Pewume ypasnenue 1) — 14 2) 1:4
2 9 9
21 log%(x —3x)=-1 3) —1;4 4) 1;—4
- {144 1)2 2) 4
Buviyucaume % . 3)6 4)8




Pasznesn 4. YPABHEHUSA U HEPABEHCTBA

Ne ni/m
3a/1aH ConepxaHue TeCTOBOTO 3a/laHus BapuanTsl 0TBETOB
us
Pemmre HepaBeHCTBO 7°>49 | 1) (2;+o0);
| 2) [2; +o0);
3) [7:49];
4) (-00; +00).
DHI=2; 31u [4; 5
Pemmte HepaBeI:ICTBO 2) [-2; -1)u{3}u[4;5)%
2 |Eiae D g 3)(—00; ~1)U {3}U (4; 51;
(x —5)x +1) H[-2; 31U [4;5)
1) (-o0; -5)U(-5;-3)uU
Pemure HepaBeHCTBO . ) . .
3 |G -2C 36 - (23,1)9(12’3)3(;’Jj?l |
3) (-5; Hu(2; 4).
1) x e (—00—8) U (2:4) U (5:+00);
Haiinute Bce penieHnss HEpaBEeHCTBA 2) xe (— 8;2) U (4;5);
4 | (x+5)x-8) o 3) xe(-5—4)u(-238),
(x + 2)(x + 4) 4)
x € (—00=5) U (= 4;-2) U (8;+00).
HaiiuTe BCe pemieHus: HepaBeHCTBA D x e (-o0-8) U (2:4) U (5:+o0);
(x=5)x+8) -0 2) xe(=82)u(45),
5 (x-2)x—4) 3) xe(-5-4)u(-2:8)
4)
x € (—00=5) U (= 4;-2) U (8;+00).
. 1).x € (= o0;-3) U (= 1;6) U (7:+0);
HaiinuTe Bce perneHns HepaBeHCTBA
2) xe (— 7~ )u (1,3),
6 (x + 3)(x - 7)
m <0. 3) xe(=3-1)u(6:7),
4) x € (—o00;=7) U (= 6;1) U (3;+00),
. 1).xe (— o0 —3) U (— 1;6)U (7;+oo);
HaiinuTe Bce pereHns HepaBeHCTBA
2) xe(-7:-6)u(1;3)
7 (x - 3)(x + 7)
m>0~ 3) xe(=3-1)u(6:7);
4) x € (—o0;=7)U (- 6:1) U (3:40)
1) xe (— 0;—8) U (2'4)u (5 +oo)
Haiinure Bce perieHns: HEpaBeHCTBA 2) xe (— 8;2)u 4;5)
g | (x+5)x-8) o 3) xe(-54)u(-2:8)
(x + 2)(x + 4) 4)
x € (—00=5) U (= 4;-2) U (8;+00).
. Dxe (— oo;—8) U (2;4) U (5;+oo),
HaiinuTe Bce penieHns: HepaBeHCTBA
; (x=5)x+8) o 2) xe(-82)u(4:5)

(x—2)x—4)

3) xe(=5-4)U(—2:8)
4)
x € (—00=5) U (= 4;-2) U (8;+00).




1) -4,

2) 4
10 | Pemmnte ypaBHenue: 4-3x =4 3) 0;
4) 1
1) 3;
2) 2;
2 2 3) 1
11 | Pemure ypauenue (2x — 3)* = (2x +5)% 1
4) ——
2
1) 7;
e 2) 17;
12 Pemmre ypaBHeHue G) =i 3) L
yp 4) 12
1) 11;
2) 10;
13 Pemre ypaBHEHHE: 131z X 3) 6;
4) 1
1) -18;
2) 14;
14 | Pemmte ypaBuenue (08s (7-x)=2 3) 25;
4) 6
Pa3znen 5. HAUAJIA MATEMATHUYECKOTI'O AHAJIU3A
Tema 5.1 IlocsienoBaTEIbHOCTH U MPeEAEJIbI
Ne i/
3a1ad CopeprxaHue TECTOBOTO 3aJIaHUs BapuanTtsl 0oTBeTOB
us
Haiitn:
) 1. He cylecTByeT;
lim 2. 0;
x+2 2
1 x—>1 3. =;
3
oL
2
m 1+ x°
Haiitu: m 10252 I
X —> o ’
2 0’.

L=
1
R




lim sin 5x 1. He cymecTByerT;
Haiiu: X 2. 0;
3 x—0 3. oo;
4. 5
2x+5
L. —
x°+5
Haiitu npousBoaHy0 QyHKIUU: 2. 6x2—=10x+7
4
y=2x"=5x" +7x+4 3. 2x* —5x7 +7x% +4x
1
4 - 6 : 0 N 7
x*In2 x"In5 xIn7
2
—
x“+5
Haiitu mpon3Boanyto QyHKIHH: 2. lg(x*>+5)
5
y =In(x* +5) 3. (2x+5)lgx* +5)
n 2)26 +5
x“+5
I. —sin2x
Haiitu nponsBoanyto GyHKINN: 2. 2cos X
6 2 3. —2cosx
y=cos” x
4.  sin2x
Haiinute yrioBoit kodduimeHT KacaTteabHOM | |
K Tpapuky (QyHKIUU Y =C0S2X B Touke 2: 2
! T 3. -1
Xo = 1 4. 2
. . 1. 0
Haiinute 3HaueHue mpou3BOAHOU (PYHKITUU ) 1
2 .
y=\/;-1nx B Touke X, =1. 3. 1,5
4. 2
Haiinute Touky mMakcumyma (QyHKIIUU L. 0
9 8 2. 1
y=x"+-x—6x" -3 3. 2
3 4. 3
I. —2cosx+3sinx+c
2. 2cosx—3sinx+c
10 Haiitu unrerpan: j(25inx+3cosx)dx 3 2008 x4 3sin® x4
4. 2cos’x—3sin’x+c




Haiiti uaTerpan: I(Zx +1)*dx

1
—Qx+D*+¢
42( )

1
—Qx+D*'+¢
21( )

11 1
2—0 Cx+D"+¢
1 20
) Rx+D)" +c¢
l)c4 —§x3 +Z.X2 -3x+c
2 3 2
1o | Haiiti muterpan: I(2x3 —5x" +7x—3)dx 6x—10x+7 +c
2x* —5x+7x —3x+c
2x° —5x+7+c
1
3
1 2
Ixzdx 3
13 Bbruuciuth onpeneneHHblii HHTerpai: 3
0 |
5
2
Bbruucnuth onpezeneHHblii HHTerpai: 1— ﬁ
z 3
4
dx 5
14 3 -
k3 CoS X 3
6 1
. 0
1
Bbruucnuth onpeeneHHblil HHTerpat: 3
“In* x 1
j dx
15 X 2
0
3
2
3
Bbraucnuts miomaas GUrypbl, orpaHU4eHHON 1
16 rpadukoM QyHKIHH 5
2

y=X"H y=X.




|
2. E
1
3. g
2
4. 5
3
1. mpou3BOIHON (YHKIIUN
[Ipenen oTHOIeHMs mpupanieHuss (YHKIUU B 2. HEONPECICHHbIM
17 TOYKE X K I[PUPALICHUIO apryMeHTa, Korjaa HHTerpasioM
IIOCJIEIHEE CTPEMUTCS K HYJIIO Ha3bIBAETCHl. . .
3. mpenenom GyHKIHH
4. mepBOOOpa3HOM
1. enunuue
18 [Ipon3BoHask MOCTOSIHHOW BEJIMUMHBI PABHA. .. 2. caMmoi MOCTOSTHHOM
3. He cyllecTByeT
4. Hymo
. 1. enunune
OnpeneneHHbll  HMHTErpan ¢ OAMHAKOBBIMU
19 | npenenamu paBeH... 2. OeconeurocTH
3. HymIO0
4. yKazaHHOMY Npeery
1. ocraercs npexHUM
HpI/I MNEpEMCHE MECTaAaMH BCPXHEIO W HUIKHETO 2. MEHSET 3HaK
20 MpeeioB WHTETPUPOBAHUS onpeeeHHbIN 3. yBenMuMBaeTcs B [Ba pa3a
HAHTErpal. .. 4. paBeH HYIIO
b
1. V= 7Z'J‘ y2dx
13. Ecnu kxpuBOJIMHENHAS Tpanenus, Z
orpaHuyeHHas auHuen y = f(x) =0 u npsaMbIMU 2 V=r J' x2dx
y=0, x=a, x=>b, Bpaiiaercst BOKpYyr OCH X, TO a
21 00BeM BpallleHUs BBIYUCIISETCS o (popmyrie a
3. V=rn[ydr
b
a
4. V=r[xdx
b
b
1. S= j F(x)dx
a
Ecmn y= f(x)(f(x)>0), To nmimomaab a
KPUBOJIMHEHHOH Tpaleliy, OrPaHUYEHHON 3TOU 2. 5= .[ S (x)dx
29 JUHUEH, IByMsI IPAMBIMU X=a # X=b 1 OTPE3KOM ’
ocu abcruce a < x < b, BBIYUCIAETCS 110 popMmyIie 3. S= J‘ F(x)dx
4.

S = f(x)j. dx




Pazgen 6. JIEMEHTHI KOMBEMHATOPUKHA, TEOPUM BEPOSITHOCTEM U

CTATUCTUKH
Ne n/mn
3a/1aHu ConepxaHue TeCTOBOTO 3a/laHus BapuanTtsl oTBETOB
s
1. mepectaHOBKOM
Y1nopsi10ueHHOE MHOKECTBO, OTJINYAIOIIEECs TOJIBKO
1 MOPSAKOM 3JIEMEHTOB, Ha3bIBAETCS 2. pasmellerueyn
3. coueraHuem
4. Ppa3HOCTBHIO
YHopsao4eHHOE OMHOKECTBO U3 Nl JIEMEHTOB 110 1. coueranuem
) m 3JIEMEHTOB, OTJIMYAIOIUECS JPYT OT Apyra J1uoo 2. pa3MelleHHeM
CaMHMHU JIEMEHTaMH JTHOO0 MOPSIKOM UX 3. nepecTaHOBKOMH
pacIoyIoKeHMsl, Ha3bIBAETCS ... 4. pa3HOCTBIO
... U3 N 3JIEMEHTOB 10 M Ha3bIBaeTCA J1H000€ 1. mepectaHOBKOM
3 [IOJIMHOXECTBO U3 M 3JI€MEHTOB, KOTOpPbIE 2. pa3MmelleHueM
OTJIMYAKOTCS APYT OT JApyTa MO KpalHel Mepe OJJTHUM 3. coueraHueMm
JIEMEHTOM. 4. pa3HOCTBIO
1. HEBO3MOKHBIM
CoOpbITHE, KOTOpOE 0053aTENBEHO IPOU3OUIET, 2. AOCTOBCPHEIM
4 Ha3bIBACTCH ... 3. ciyqadHBIM
4. IOCTOBEpPHBIM U
CIIy4YaiiHbIM
1. cayyaliHbIM
CoObITHE HA3BIBAETCS ..., €CIIM OHO HE MOYKET 2. HEBO3MO>KHBIM
5 IIPOM30UTHU B pe3yJIbTaTe JAHHOTO UCIIBITAHUS. 3. JOCTOBEpHBIM
4. 1OCTOBEpPHBIM U
CIIy4allHbIM
_ 1. coBMecTUMBIM
CobbiTie A 1 A Ha3bIBaeTCH ..., €CIIU HEMOSABICHHE 2. HECOBMECTHMEBIM
6 OJIHOTO U3 HUX B PE3y/IbTaTe JaHHOI'O UCIIBITAHUS 3. MPOTHBOIONOKHBIM
BJICYET ITOABIICHUE JPYTOTO. 4. HECOBMECTHBIM M
IPOTUBONOJIOKHBIM
1. Pn=n!
m_ n!
N ) Co =
7 Yucio nepecTaHoBOK omnpeensercss Gopmynoi N ol
3 C. (n—m)!m! _
m ol
m_nl
1 C" (n—m)!
3 Uwucno coueranuii onpeaensercs Gopmynon Cn _ n!
) " (n—-m)!
m n!




n!

m __

(n—m)+n!

BepOHTHOCTB AOCTOBEPHOT'O COOBITHS

b

oounsire 1
paBHa 1
pasHa 0
MenblIe 1

10

BepOHTHOCTB HEBO3MOYKHOI'O COOBITHS paBHa

Ooubire 1
paBHa 1
paBna 0
MeHbIe 1

11

OTHOIIEHUE YKCIia UCTIBITAaHHUM, B KOTOPBIX COOBITHE
MOSIBUJIOCK, K 00IIeMy Yuciy (GaKTUYeCKU
IIPOU3BEIECHHBIX UCIIBITAHUI HAa3bIBAETCS

P NS

N

KJIaCCHUYECKO
BEPOATHOCTBIO
OTHOCHUTEIbHOM
JacTOTOU
buznyeckoit
YaCcTOTOMU
reoOMEeTPUYIECKOMN
BEPOATHOCTHIO

12

OTtHoleHne Mepsl 007acTH, 0J1aroNnpUATCTBYIOLIEH
HOSIBJICHUIO COOBITHSA, K Mepe Bcell 00J1acTH
Ha3bIBAETCS

reOMETPUYECKOMN
BEPOATHOCTBIO
KJIaCCHUYECKOI
BEPOATHOCTBIO
OTHOCHUTEIIBHOU
YacTOTOM
buzngecKoit
YacTOTOM

13

.BeposiTHOCTE nOsIBIIEHUS COOBITHS A ompezensercs
HEPAaBEHCTBOM

Sl

0<P(A)<1
0<P(A) <1
0<P(A) <1
HET BEPHOI'0 OTBETA

14

CymMa BeposiITHOCTEH MPOTHUBOMOIOXKHBIX COOBITUI
paBHa

-1
2

15

BepositHocts P (B) HasbiBaetcs

[ W

KJIaCCHYECKOM
BEPOSATHOCTHIO
reOMETPUYECKON
BEPOSATHOCTHIO
YCIIOBHOM
BEPOSATHOCTHIO
OTHOCHUTEJIbHOU
JacTOTOM

16

®opmyna

P(A)= P(H,)P, (A)+ P(H,)F, (A)+...+ P(H,)P, (A

Ha3bIBACTCA

»

dbopMyIIoi MOTHOM
BEPOSITHOCTH
dbopmyroii beiteca
dbopmynoit bepuymnnu
dopmynoit HetoToHa




1. 8
4
17 Brerancauts Ag 2. 12
3. 6
4. 16
1. 4
18 Beruucnuts P 4 2. 16
3. 24
4, 32
1. He 3aBucsiiee ot
ciyyas
CityyaliHOM BEJIMYMHOMN HA3bIBACTCS NMEPEMEHHAS 2. 3asucsiuee OT cirydas
19 BEJIMYKMHA, KOTOPasi B 3aBUCUMOCTH OT UCXOJ0B 3. 3apuesuee f’T
WCIIBITAaHUSI TPUHUMAET TO WU MHOE 3HAYCHHE: TICpEMCHHON
4. He 3aBucsmiee ot
MIEPEMEHHOMN
1. Cayyqaitnon
BEIIMUNHOMN
CrnyuaitHas BenW4YMHAa, IPUHUMAIOIIAS Pa3INYHbIe 2. 'HHCKPUCTHE)H
3HAYEHMSI, KOTOPHIE MOXHO 3aMMCaTh B BUJIC CﬂyanHO%
20 KOHEYHOH MM 0ECKOHEYHOH IT0CIeI0BaTEIbHOCTH, BEIMINHON .
HA3BIBACTCS: 3. HOCTO’IHH?H
BEJTMYMHON
4. IlepemenHou
BEIIMYMHOM
1. 120
1 CKOJBKO CYIIECTBYET CIIOCOOOB BBIOOpA TPOUX 2. 720
YeJIOBEK M3 JIECATH? 3. 240
4, 1440
1. 220
CKOTBKO CYIIECTBYET cOCOO0B PaCCTAHOBKU 5 KHUT ) 120
22 Ha 1oike? |
3. 5
4, 340
1. 600
CKOJIBKUMH CITOCOOaMH MOXKHO U3 TPYIMIIBI 25 ) 200
23 YeNOBEK CIYYailHbIM 00pa30M BBI3BATh JABYX YEJIOBEK 3' 300
K JOCKe? 4 350
CxonbkuMmu criocobamu 3 30 manox MO>XKHO BBIOPAThH ; 42?471;2
24 4 nyxHbIe? 3: 14490
4, 7245
1. 24040016
CxkonpkuMu ciocobamu u3 80 CTyI€HTOB MOXKHO 2. 2345678
25 BbIOpaTh 57 3. 24345
4, 45678
1. 120
CkonpKUMHU crIOcOOaMH MOKHO U3 Tpymiibl B 30 > 30
26 YEJIOBEK CIIyJaifHBIM 00pa3oM BbI3BATh OJJHOTO 3' 60
YyeJIoBeKa K TIoCKe? 4: 240




Paznea 7. TEOMETPUASA

Ne /i
3aJ1aH CopeprkaHue TECTOBOTO 3a/IaHUs Bapuantsl oTBeTOB
us
1. Hwu oxgHoi.
CKOJIBKO MPSIMBIX MOKHO ITPOBECTH U€pe3 OJIHY 2. Oy
1 TOYKY IIPOCTPAHCTBA? ’ '
y Hpoctp 3. Be.
4. beckOHEYHO MHOTO.
. 1. Hwu oxgHoi.
CKOJIBKO TUIOCKOCTEH MOXKHO ITPOBECTH Yepe3 2. Oy
2 OJIHY TOYKY IpOCTpaHcTBa? ’ '
M y Hpoctp 3. Be.
4. beckoHEYHO MHOTO.
1. Hwu oxgHoi.
3 CKOJBKO MPSIMBIX MOKHO MPOBECTH Yepe3 ABE 2. Ognny.
TOYKH NPOCTpPaHCTBA? 3. [ge.
4. BeckoHEYHO MHOIO.
. 1. Hwu oxHoii.
CKOJIBKO TIOCKOCTEH MOXKHO MTPOBECTH Yepe3 JIBE 2. Omn
4 TOYKH MPOCTpaHCTBA? ’ Y.
3. Be.
4. bBeckoHEYHO MHOIO.
1. Hwu oxHoii.
CKOJIBKO o0mumx TOYEK AMEIOT IBE 2. Omn
5 MIEPECEKAIOIIHECS MIOCKOCTU? ) Y
3. Be.
4. BeckoHEYHO MHOIO.
1. Pammycsl mapoB COBIIANAOT.
B kakom ciyyae IeHTpbl Tpex  IIapoB 2 HeHT?H H_Iap(iB lpuHaIeKaT
6 MIPUHAICKAT OJHOU TIJIOCKOCTH? OHOM MPAMON.
3. Bcerna.
4. Huxornma.
1. Onny.
. 1. Tpu.
CKOJIBKO MIIOCKOCTEN MOXKHO MTPOBECTH Y€pe3 TpU
7 9 2. IIecTs.
BEPILNHBI Ky0a’
3. beckoneuHo MHOTO
Kakoe Haubombiiee dYHCIO MPAMBIX MOXHO| 1. Yersipe.
3 MIPOBECTH YEpe3 pA3IUYHbIE Mapbl M3 YEThIpeX | 2. IIa7h.
TOYEK MPOCTpaHCTBa? 3. [HecTts.
4. Bocewms.
1. 5;
Kakoe waumbombpiiee dYHCIO TMPSMBIX MOXKHO ) 10-
9 MIPOBECTH Y€pe3 pa3jIuyHbIC Mapbl U3 MATH TOUYEK 3' 1 ST
IIpOCTpaHcTBa? ) ’
pocTp 4. 25.
o o 1. 2;
Haiimute uywmcno puaroHane mpsIMOYTOJIBLHOTO ) 4
10 | mapannenenunena. ' ;
12 3. 6;
’ 4. 8.
1. 6:
. . . 2. 12;
11 Haiinure yncno aquaronaneit 6-yrojabHON IpPU3MBI. 3 9-
. ’
4. 18.




12

Kakoii MHOTOYTOJIbHUK JIXKHUT B OCHOBaHUH
nupaMuIbl, uMeroreit 12 pedep?

TpeyroybHUK.
YeTbIpexyrojbHUK.
[IlecTnyroapHUK.
JIBeHaIaTHyroJbHUK.

13

Kakoii MHOTOYroJbHHUK JISKUT B OCHOBAHUH
PU3MBI, UMEIOIIeH 36 pedep?

[IlecTnyroapHUK.
JleBATHYTOJIbHUK.
JIBeHaaTHyroJabHUK.
TpuanaTuiecTuyroabHUK.

14

[Ipuzma HMEET 18 BEPILHH. Kakoii

MHOTI'OYT'OJIbHHUK JICKUT B €€ OCHOBaHHH?

TpeyroybHUK.
[IlecTnyroabpHUK.
J1eBATHYTOJIbHUK.
BoceMHannarnyroasHuK

El il Falb ol el o i e

15

[Mupamuaa umeer 10 BepmmH. Kakoi
MHOTOYTOJIbHUK JIEKUT B €€ OCHOBAHHU?

IIaTyronsHuK.
[IlecTnyroabHUK.
BocbMHYTrOJIBHUK.
J1eBATUYTOJIbHUK.

el

16

Kakoe HaumensbIiee 4nciio rpaHeid MOXeT UMETh
npuszma?

a)3; 0)4; B)S; 16, M)

17

Kakoe u3 cienyromux yTBepkaeHuil BepHO?

a) napajJiesienune]] COCTOUT U3
IIECTH TPEYTOJILHUKOB,;

0) MPOTUBOIIOJIOKHBIC TPAHH
napaieNenunea UMEr0T
0O0IIYI0 TOUKY;

B) IMaroHajM Mapaujenenurnena
NepeCceKaroTCs B OTHOLIEHUH 2:1,
HauuHas OT BEPIINHBI HIDKHETO
OCHOBAHHS;

T') IB€ TpaHU Mapaijiesenumesa,
He uMeroIue oobiero pedpa,
Ha3bIBAIOTCS CMEKHBIMU;

1) CyLIECTBYIOT TE€TPadAp U
napauiesIenurel, y KOTOPBIX
OJIMHAKOBAs IUIOIIAb OJTHON
MTOBEPXHOCTH.

18

Han xy6 ABCIIAB;C/l. KakoBo pacnonoxeHue
npsmeix B J[; u AC ?

1.  mepecekaroTcs ;
2.  mapaUienbHBI;
3. CKpEHMBAIOTCA.

19

N3MepeHussMHU pSMOYTOJIBHOTO
napaiesienunea Ha3bIBaTCsL:

a) JUTMHBI TPEX MPOU3BOIBHO
B3SATHIX JUAroHaJeH;

0) IUTUHBI TPEX paBHBIX pEdEp
napauieNenuIena;

B) JUIMHBI TPEX p&Oep, UMEIOIINX
001IIyI0 BEPIINHY;

T') JUIMHBI THaroHaneu
OCHOBAHUS TapalJIeNIeHITeIa;
1) JUTHHBI CMEKHBIX CTOPOH U
JIMarOHaIH TapajuiesIenuIe/a.




Tpu pebpa napasienenumeaa paBHbl 3 M, 4 M 1
20 5 M. Halimure cymmy JuTiH Beex 3ro péoep.

1. 12w
2. 18 wm;
3. 24w
4. 48w,
5. 36wm.

Tema 7.5 KoopauMHATBHI M BEKTOPHI

Ne ni/m
3a/1aH CopneprxkaHue TECTOBOTO 3aJaHHS BapuanTtel oTBeTOB
usi
a) JUIMHOW HEHYJEBOT'O BEKTOpa
AB Ha3pIBaeTCS JUIMHA OTpE3Ka
AB;
0) HYJIEBOW BEKTOpP CUMTACTCS
COHAIPaBJICHHBIM T000My
BEKTODY;
1 Kakoe u3 cnenyrommx yTBepxaeHul HeBEpHO? B) AB+BC=AC;

I') Pa3HOCTBIO BEKTOPOB a M b
Ha3bIBAC€TCSI  TaKOM  BEKTOP.
CyMMa KOTOpPOTO C BEKTOpOM b
paBHa BEKTOPY a;

1) BEKTOPBI HA3bIBAIOTCS
paBHBIMH, €CIM pPaBHBI  UX
JUTMHBL.

prOCTI/ITe BBIPAXXCHHC:

AC+ BB, +BA+D\B+B,D, +DC , €Clu
2 ABCDA;B:C;D; - napannenenunes.

a) AC;
6) 0;

B) BB, ;
r) DC;
1) BA.

Kaxkoe u3 cienyromux yTBepKIeHUu BEpHO?

a) CyMMa HECKOJBKHX BEKTOPOB
3aBUCHUT OT TOTO, B KaKOM
MOPSAJIKE OHH CKIIJIbIBAIOTCS,

0) TPOTHUBOIIOIOXKHBIE BEKTOPHI
paBHBI;

B) I HAXOXKJICHUS Pa3HOCTH
BEKTOPOB HEOOXOAMMO, YTOOBI
OHM BBIXOIUJIN U3 OQHON TOYKH,
r) TMpOU3BEIACHHE BEKTOpa Ha
YHUCJIO SBJISETCS YHCIIO;

I) JUTsl TIOOBIX BEKTOPOB a U b He
BBITIOJTHAETCS PaBEHCTBO
at+b=b+a.

Pe6po xyda ABCDA;B:C;D; paBno 1.
4 | Haitnure | DC, - DA, .

a) I;

0) 2;

B) V2 ;
V3,

1) 0,52 .




Kaxkoe u3 cinenyromux yTBepK1eHU HEBEPHO?

a) BEKTOPBI Ha3bIBAIOTCS
KOMIUIAHAPHBIMH,  €CJIK  TIPH
OTKJIaJIBIBAHUM HUX OT OJHOH U
TOM K€ TOYKH OHU OYIYyT JIeKATh
B OJIHOM IJIOCKOCTH;

0) ecaum BEKTOp C  MOXHO
Pa3joXKUTh IO BEKTOpaM a u b,
T.€. IPEACTABUTh B BUJE c=xa+yb,
Il X, y- HEKOTOpbIC YHCia, TO
BEKTOPHI a, b, ¢ KOMIUTAHAPHBL;

B) JUIST CIIOKEHHS TpEX
HEKOMIUTAHAPHBIX BEKTOPOB
HCIIOJIB3YIOT IIPABHIIO
napajuieNenunen1a;
T) JIFO0BIE Ba
KOMIUTAHAPHBI,
) JIFOOBIE
HEKOMIUTAHAPHBI.

BEKTOpa

TpH BEKTOpA

N3BecTHO, 4TO AC = xAB+yAD. Torna MpsIMbIE
ACuBD:

a) MmapasuIeNibHbL;

0) rmepeceKarTCs;

B) CKpEIINBAIOTCS;

I') COBITIAJIAIOT;

J1) BBINOJHSIOTCS BCE YCJIOBHUSA
MTYHKTOB a-T.

BexTopsl p, a, b HekoMIUIaHAapHBI, €CITH:

a) TpH OTKIAIBIBAHUU W3 OJHOMN
TOYKH OHM HE JIe)KaT B OJHOM
IJIOCKOCTH;

0) 1aBa W3 JaHHBIX
KOJUTMHEAPHBI;

B) OJIMH U3 JaHHBIX
HYJIEBOW;

r) p=a-b;

A) p=a.

BCKTOpPOB

BEKTOPOB

ABCDA;B:C;Ds-napamienenunen. Kakoir  u3
NPEJJIOKEHHBIX BEKTOPOB OYyAEeT KOMILJIaHApEeH C

BEKTOPAMH AB, U AC ?

a) BB, ;
6) C,B, ;
B) DB, ;
r) CB ;
n) CC, .

UsBecTHO, 4TO 2 AC=AB+AD, TOrIa BEKTOPBI
AC, AB,AD SBISIIOTCSL:

a) HEKOMIUTAaHAPHBIMU;
0) coHanpaBJI€HHbIMU;
B) KOJJTMHEAPHBIMH;

I') HyJIEBBIMY;

1) KOMIUJIaHAPHBIMH.
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Hanbr mapamienorpammsl ABCD u  ABCiDs.
Toraa BeKTOpsI BB, , CC, , DD :

a) HyJIeBbIE,

0) paBHBbIE;

B) IPOTUBOIIOJIOXKHBIE;
I') KOMIUTaHAPHBIE;

J1) HEKOMILJIaHApHBIE.




BOIIpOCbI K 3K3aMEHY 0 TUCHUIVIMHE MaTeMaTHUKa: anreﬁpa N HaAYaJIa MATCEMAaTHYICCKOIO

aHaJjJInu3a, reoMeTpus

Anaredpa
Yucna, kopnu u cmenenu

1.

Ilensie yncna. CTeneHb ¢ HATypaJbHBIM TMOKa3areneM. J[poou, MpoIeHTHI,
panmoHanbHbie yncia. CTeneHs ¢ 1esbM nokaszareneM. Kopens ctenenn  n>1 u ero
cBoiicTBa. CTENneHb C pallMOHATIBHBIM MTOKa3aTesieM U €€ cBoMcTBa. CBOMCTBA CTENEHH C
JIENCTBUTEIBHBIM IIOKA3aTENIEM.

Ocnoegbl mpuzonomempuu

2. Cunyc, KOCUHYC, TAHT€HC, KOTAHT'€HC MIPOU3BOJIBHOTO yriia. Paguannas Mepa yria.
CuHyc, KOCUHYC, TAHT€HC U KOTaHIeHC uncia. OCHOBHbIE TPUTOHOMETPUYECKUE
ToxaecTBa. @opmyibl mpuBeneHuss. CHHYC, KOCUHYC M TAHTEHC CYMMBI U Pa3HOCTHU JABYX
yrioB .CHHYC ¥ KOCHHYC JIBOMHOTO yrija.

Jozapughmut
3. Jlorapudwm uucna. Jlorapudm nmpous3BeieHUs, YACTHOTO, CTENICHH. J{eCATHYHBIN 1

HATYpaJIbHBIA JOrapu(Mbl, YUCIIO €.

Ilpeobpaszosanusn evipasricenuil

4,

[TpeoOpa3oBaHus BBIpaKEHHIA, BKIFOYAIONINX apu(METHUECKHIE OTIEPAIIHH.
[TpeoGpazoBaHus BbIpaKEHUM, BKIIFOYAIOIINX OMEPAIMIO BO3BEICHHUS B CTEIICHb.
[TpeoOpa3zoBanus BbIpaKEHUH, BKIIOYAIOIINX KOPHU HATYPaIbHOU CTEIICHH.

[TpeoOpazoBaHus TPUTOHOMETPUUYECKUX BhIpakeHUi. [IpeoOpazoBanue BhIpaskeHUH,
BKJIFOUAIONIMX OTeparuio JorapudmupoBanus. Moayns (a0CoM0THAS BEJIMYHUHA) YKCIA.

YpaBHeHUs] 1 HEPABEHCTBA
Ypaenenusn

6.

KBagpartusle ypaBHeHMs. PanmonanbHble ypaBHeHUs. VppanoHanbHble ypaBHEHH .
TpuroHomeTprudecKkue ypaBHEHHUS.

7. llokazatenbHble ypaBHeHHUs. Jlorapudmuueckrue ypaBHEHUS.

8. PaBHOCHMIBHOCTH ypaBHEHUH, cucTeM ypaBHeHu. [Ipocreiiniye cucteMbl ypaBHEHUH €
JBYyMsI HEU3BECTHBIMU. OCHOBHBIE IIPUEMBI PEILICHUS CUCTEM YPaBHEHUN: [TOICTAHOBKA,
anreOpanyecKoe CI0KEHHEe, BBEIEHUE HOBBIX MEPEMEHHBIX.

9. Hcnonbs3zoBaHue CBOWCTB U rpaduKoB (GYHKIUHI NpU pelieHn: ypaBHeHU. 300paxkenue
Ha KOOPJIMHATHOM IUNIOCKOCTA MHOXECTBA PEILICHUM YPAaBHEHUN C JBYMS IIEPEMEHHBIMU U
UX CUCTEM.

10. IIpumeHeHue MaTeMaTHYECKMX METOJIOB JJISl PELICHUS COAEepKATEeNbHbIX 3aa4 U3
pa3InYHbIX 00MacTei HayKu U MpakTUKU. HTepnpeTanus pe3ynbraTta, yueT pealbHbIX
OTpaHUYECHUN

Hepagencmea

11. KBagparHsle HepaBeHCTBA. PanimoHanpHble HepaBeHCTBA. [lokazarenbHbIe HEPABEHCTBA.

12. Cucremsl TMHEHHBIX HepaBEeHCTB. CUCTEMBI HEPABEHCTB C OJJHOM MEPEMEHHOM.
PaBHOCHIIBHOCTE HEPaBEHCTB, CUCTEM HEPABEHCTB.

13. Hcnonb3oBaHue CBOMCTB U IrpaguKkoB (QYyHKIMIA IPU pelIeHUH HepaBeHCTB. MeTo

HHTCPBAJIOB.



14. H3o0paxeHne Ha KOOPAUHATHOM IJIOCKOCTH MHOXECTBA PEIICHU HEPABEHCTB C IBYMS
IIEPEMEHHBIMU U UX CUCTEM.

DOyHKIUUHA
Onpeoenenue u cpaguk gpynkuyuu
15. @ynkuus, obnacts onpeneneHus GpyHkunu. MuoxkecTBo 3HaueHui Gynkmun. I'padux
¢dynkuuu. [Ipumeps! GyHKIMOHATIBHBIX 3aBUCUMOCTEN B PeallbHBIX IpoLeccax U
SBJICHUSIX.

16. O6parnas ¢pynkius. ['paduk oOpaTHO# GHyHKIIUH.

17. TIpeoOpa3zoBanus rpaduKOB: MapaIeIbHBIA TEPEHOC, CHMMETPHSI OTHOCUTEIBHO Ocei
KOOpJMHAT.

Dnemenmapnoe ucciedosanue YyHKyuii
18. MonotoHHOCTh (hyHKIMHA. [IpomMexyTku Bo3pacTaHus U yObiBaHUs. YeTHOCTD U
HeyeTHOCTh GpyHKIuH. [leprognunocts GpyHKIMH. OTpaHUuEeHHOCTh ) YHKIIUM.

19. Touku skcTpemMyma (JIOKQJIBHOTO MaKCUMyMa 1 MUHUMYMa) ¢pyHKuuu. Hanbompiee u
HauMEHbIlIee 3HaYCHUS (PYHKIINU.

OcHogHbie 3n1emenmaphbie YyHKyuu
20. Jlnneiinas GyHKIus, ee rpadux. OyHKIUS, ONUCHIBAIOIIAS OOPaTHYIO
IPONOPLUOHAIIBHYIO 3aBUCUMOCTD, €€ TpaduK.

21. Keagparuunast pyHkuus, ee rpapuk. CreneHHas GyHKINS C HATYpaTbHBIM
MoKasaresiem, ee rpaduk.

22. TpuroHoMeTrpudeckue GyHKINH, UX TPAQUKH.

23. Tloka3zarenbHas pyHkms, ee rpaduk. Jlorapupmuyeckast GyHKIms, ee rpaduk.

Hauvana maTemaTnueckoro aHajamsa
Ilpouszeoonan
24. TloHaTre o MPOU3BOIHON (DYHKIIMU, TEOMETPUUECKUI CMBICI MTPOU3BOIHON. DPU3NYECKU
CMBICI POU3BOAHOM, HAXOKIEHHE CKOPOCTH JJIsl IIpoLecca, 3aJaHHOTo (pOopMyson uiu
rpadukoM. YpaBHEHHE KacaTelbHOH K rpaduKy QyHKIIHH.

25. TIpou3BOAHBIE CYMMBI, Pa3HOCTH, IIPOM3BEAEHUS, YaCTHOTO. I [pOon3BOJHBIE OCHOBHBIX
3JIEMEHTAPHBIX QYHKIUH.

26. Bropas npousBojHas u ee GU3NYECKUH CMBICII.

Hccneoosanue ¢pynxuyuii
27. IlpuMeHeHue MPOU3BOAHOMN K UCCIIEIOBAHUIO (DYHKIIMIA U IOCTPOEHUIO TPaHKOB.

28. ITpumepsl UCTIOIB30BAHUS MPOU3BOTHOM JIJIsl HAXOXKICHUS HAUTYUIIIETrO PEIIeHUs B
MPUKJIAIHBIX 3a7a4ax.

Ilepsoobpasnas u unmezpan
29. IlepBooOpa3HbIe 371E€MEHTAPHBIX (YHKIIUI.

30. Ilpumepsl mpUMeHEHHs HHTErpaja B (PU3UKE U TE€OMETPUH.

I'eomerpus
Inhanumempusn



31. Tpeyroasnuk. [lapamnenorpamMm, NpsSMOyTroIbHUK, poMO, KBaapar. Tpamemus.

32. OkpyXHOCTb U Kpyr. OKpy>KHOCTb, BIICAHHAs B TPEYTOJIbHUK, U OKPY>KHOCTb,
OTKCaHHAas OKOJIO TPEYTOJIbHUKA.

33. MHuoroyroiasHuk. Cymma yrioB BbIITYKJIOIO MHOTOYrojbHUKA. [IpaBuiibHbIe
MHOT'OYI'OJIbHUKHU. BrincaHHbIe ¥ ONMCaHHBIE OKPYKHOCTH IIPABHIILHOTO
MHOI'OYIOJIbHUKA.

Ilpample u nnockocmu é npocmpancmee
34. Tlepecekaromuecs, napajijiesibHbIe U CKPEIIMBAIOIINECS MPSIMbIe; NEPIEHIUKYIIPHOCTD
MPSIMBIX.

35. IlapannenbHOCTb NPSMOM U TUIOCKOCTH, TPU3HAKU U CBOMCTBA.
36. IlapamienbHOCTb IJIOCKOCTEH, IPU3HAKY U CBOICTBA.

37. IlepneHAUKYISIPHOCTD MPSAMOU U TJIOCKOCTH, IPU3HAKKU U CBOMCTBA; IEPIIECHIUKYJIISP U
HAKJIOHHAS; TeOpeMa O TPEX MepPIeHINKYIspax.

38. IlepneHAUKYIIPHOCTH TUIOCKOCTEN, TPU3HAKH U CBOMCTRBA.
39. IapamnensHOoe poekTHpoBaHue. M300paskeHne MpoCTPaHCTBEHHBIX (QHUTYD.

Mmnozozpaunuku
40. [Ipusma, ee ocHOBaHUs1, OOKOBBIE pedpa, BHICOTA, OOKOBAsI IOBEPXHOCTh; MpsMast
npu3Ma; MpaBHIIbHAS TIPU3MA.

41. Iapannenenumnen; Kyo; CHMMETPHUH B KyOe, B MapaJljiesienuIese.

42. Tupamuma, ee OCHOBaHHE, OOKOBBIE pedpa, BEICOTA, OOKOBAs IIOBEPXHOCTH; TPEYTOJIbHAS
nmupamMuyJia; npaBujibHasd ImupamMmuzia.

43. CeueHus KyOa, IPU3MBbI, IHPAMU/IBIL.

44. TlpexacraBieHue O MPaBUIBLHBIX MHOTOTPAaHHUKAX (TETpadap, KyO, OKTadaAp, A0JAEKadIp U
HUKOCAdIP).

Tena u nosepxnocmu épaujenus
45. Humuaap. OcHOBaHKeE, BbICOTA, 00KOBAsk OBEPXHOCTh, 00pa3yomas, pa3BepTKa.

46. Konyc. OcHOoBaHue, BbICOTa, OOKOBasi IOBEPXHOCTh, 00pa3yrolas, pa3BepTKa.
47. Illap u cdepa, ux ceyeHUsl.

H3mepenue zeomempuueckux eeiudun
48. BenuuuHa yria, rpagycHas Mepa yriia, COOTBETCTBUE MEXKIY BETUUMHON yTJia U JUTHHOU
YT OKPY>KHOCTH.

49. VYroa Mexay NpsMBIMHU B IPOCTPAHCTBE; YIOJ MEXAY IPSAMOM U IUNIOCKOCTBIO.
50. /InuHa oTpe3ka, JOMaHOM, OKPYXHOCTH, IEPUMETP MHOTOYT'OJIbHUKA.

51. PaccrosiHue OT TOYKH 0 NPSAMOM, OT TOYKH J0 IJIOCKOCTH; PACCTOSIHUE MEKIY
NapaJyIeIbHBIMU IPSIMBIMHM, [TAPAJUIEIBbHBIMU IIJIOCKOCTSIMH.

52. Ilnomaas TpeyrojibHUKA, MapajuiejorpamMma, Tpaneluu, Kpyra, cekropa. Ilnomans
MIOBEPXHOCTH KOHYCA, IIUJIMHIPA, CPEPHI.



53. O6bem Kyba, IpIMOYTOJIBHOTO MapauIeIenuIeia, TMPaMHIbl, TIPU3MBIL, IIHITUHIPA,
KOHYCa, [1apa.

Koopounamut u gekmopui
54. JlekapToBBI KOOPAMHATHI HA IJIOCKOCTHU U B MpocTpaHcTBe. PopMylia pacCTOSTHUS MEXKTY
JIBYMsI TOUKaMU; ypaBHEHUE cephl.

55. BekTop, MOylb BEKTOPa, PABEHCTBO BEKTOPOB; CJII0KEHUE BEKTOPOB U YMHOXKEHUE
BEKTOPA Ha YUCJIO.

56. Konnuneapusie BeKTOphI. Pa3noxeHnne BeKTOpa 1o ABYM HEKOJTMHEAPHBIM BEKTOpaM.
Kommianapusie BekTopbl. PaznoxeHue 1no TpeM HeKOMILTaHAPHBIM BEKTOpaM.

57. KoopauHaTsl BEKTOPA; CKAISPHOE IPOU3BENAECHUE BEKTOPOB; YIOJI MEXKY BEKTOPAMH.

DJIeMeHTbl KOMOMHATOPUKH, CTATHCTUKH U TEOPUM BePOSITHOCTEH
Dnemenmol KOMOUHAMOPUKU
58. IloouepenHblil 1 0AHOBpEMEHHBIN BbIOOp. DOpMYJIbI YKCIa COYETAHUN U IEPECTAHOBOK.
bunom Herorona.

Dnemenmol cmamucmuxu
59. TabnuuHoe U TpaUIecKOe MPEICTABICHIE TaHHBIX.

60. UucrnoBble XapaKTEPUCTHKHU PSJIOB TaHHBIX.

Dnemenmol meopuu éeposammuocmeit
61. BeposiTHOCTH COOBITHIA.

62. ITpumepsl UCITOIB30BAHUS BEPOSTHOCTEH M CTATHCTHKHU MPH PEIICHUN TTPUKIIATHBIX
3a1ad4.



