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IHosicHuTe/IbHASA 3aNIMCKA.

MeToandeckue yka3zaHUs IpeIHa3HAueHBbl ISl MPOBEACHHS MPAKTUYECKUX padoT Mo
aucuunHe «MateMmaTtrka» Juist CTy1IeHTOB 1 Kypca

ConeprkaHue MPaKTHUIECKUX padOT MO3BOJISIET OCBOUTH:

- MPAKTUYECKUE IPUEMBbl BBIYUCICHUS, HAXOAUTh AaOCOJIOTHYIO U OTHOCHUTEIbHYIO
MOTPELIHOCTH;

- IPaKTUYECKUE MPHUEMBI PEIICHUS JIMHEUHBIX YPABHEHUM, TMHEHHBIX HEPABEHCTB;

- BUIOBl M METOJBl PEIICHUS TMPOCTEUINHX; IMMOKAa3aTeNbHbIX M JIOTApU(PMUUECKUX
ypaBHEHUH;

- METOIbI U CTTIOCOOBI PEIIEHUsI CUCTEM JIMHEHHBIX YPaBHECHUH;

- pa3IUYHBIE CIIOCOOBI 3a/IaHUS TIPSIMO;
- YCIJIOBUS NTAPAJUIEIBHOCTU U NEPIIEHIUKYISIPHOCTH NPSAMBIX, IPSIMOU U MIIOCKOCTH;
-BBIUYHCIICHUE MPOU3BOTHON (PYHKITUY;

- pELICHUE NPAKTUYECKHUX 3a]aY;

- BBIYUCJICHHUE IO TUIOCKOU (DUTYPBHI.

B MeToamueckux yka3aHUSX K BBIIIOJIHEHUIO TPAKTUYECKUX pPAOOT COIEP>KUTCS
WHCTPYKLHUS C YETKUM aJrOpuTMOM xonaa paboTsl. Kaxknmas mpaktuueckas paboTa BKIIOYAET
KpaTKui TEOPETUYECKUI MaTepual, IpUMEPHI 3a1a4 U Habop 3ajanuil. MeToauueckue ykasaHus
MOTYT OBITh HCTIOIB30BAHBI ISl CAMOCTOSITENIbHOM pabOThI CTYIEHTOB.

Xo/1 BbINOJHEHUS] NPAKTHYECKOH padoThI.

[IpakTueckue paboThl HEOOXOAMMO BBITIOJIHSTH B CIIEHUATBHBIX TETPAIAX C YKa3aHUEM
HOMEpa, TeMBbI, IIeJIei padoTHI.

Xoo pabomul:

1. II0o3HaKOMUTBCS C TEOPETUUECKUM MAaTEPUATIOM.

2. Cpenatp KpaTKHil KOHCIIEKT TEOPETUUYECKOT0 MaTepHralia B pabouux TeTpajsix
(OCHOBHBIE MOHSATHS, OIIpeIeIeHUs, (OPMYIIbI, TPUMEPHI)

3. B rerpanax mis npakTH4ecKuxX padoOT BBITOJIHUTH CAMOCTOSITENIbHYIO paboTy
WM peUIuTh HOMEpa, KOTOpbIe YKa3aHbl B paboTe.

4. Cpate IpenoaaBaTeNio TeTPAIU AT MPAKTUUECKUX PadoT.

Ouenka «5» cTaBUTCS, €CJIM BEPHO U panoHaibHO pereHo 90%-100%
MpeaaraéMbIX 3alaHuH, JOMyCTUM | HET0YEeT, HEUCKAXKAIOUIUN CYTH PEIICHUS.
Onenka «4» craButcs npu 6e3ommnd609HoM pemieHun 80% npeasiaraeMbIx
3aJIaHUH.
Ouenka «3» cTaBUTCS, €cJiv BbIotHEHO 70% mpeayiaraeMbIX 3aaHui,
JIONycTUM 1 Henoyer.
Ouenka «2» - pemeHo MeHe 70% npeayiaraemMpIxX 3aaHUul

Ilepeyenb npakTu4eckux (J1a00paTOpPHBIX) padoT

No No paznena Tema Kon-Bo gac
B (Temsr) 0dO
1 1 Pemrenve 3aganuii Ha HaxoXaeHHe aOCONIOTHOW U )
) OTHOCHUTEIBHOMN MOTPENTHOCTH
2. 2 Pewienue TMHENHBIX ypaBHEHUI 2
3 3 N3o0paxenue Ha KOOPJIMHATHOU IJIOCKOCTH )
) MHOJKECTBA PEIICHUN YPAaBHEHUH U CUCTEM YpPaBHEHMIl




C AIBYMS HCHU3BCCTHBIMHA

N300paxxeHue Ha KOOPAUHATHOM IJIOCKOCTH

4. 4 MHOXKeCTBa  pemieHnii  HepaBeHctBa ¢ AByMs 6
IIepEMEHHbIMU

5 4 Pemenue HPUMEPOB MO AIFOPUTMY IO TEME pellieHHe 4
ypaBHEHUN U HEPABEHCTB

6. 5 Pemenne 3agau Ha npeo6pav3013aHHe BBIpAKEHUM 4
CoJIeprKalllMX KOPHU HATYpaJIbHOM CTENEHU

7 5 PeH{eHI/Ie 3a0a4 U vpra)KHeHI/Iﬁ Ha TpPUMEHECHHUE 6
CBOMCTB CTEIEHHU C JEHCTBUTEIbHBIM IMOKa3aTeJIeM

3 5 Pemenne 3agau Ha  NpUMEHEHHWE  OCHOBHOIO 4
JTOTapuPMHUECKOTO TOXKIESCTBA

9. 5 Pemenue 3amau u ynpaxkHeHMH Ha HpeoOpa3oBaHUE 6
JTOTapu(PMHIECKUX BBIPAKCHUN

10. 5 Jlorapudmuueckne ypaBHEHUs 4

1. 5 [TepneHAMKYISIPHOCTD NPSIMOM U IIIOCKOCTH 6

12, 5 Pewenue 33124 1O TeMe NEPIEHMKYIAPHOCTE MPAMBIX 6
U TJIOCKOCTEH

13. 6 Pewienue 3a1a4 Ha onpeesieHne KOOpIMHAT BEKTOPOB 4

14. 6 Pemenue 3anay Ha mepeOop BapraHTOB 6

15, 6 I'enepanbHas coBokynmHOCTh CpenHee apudmeTnieckoe. 4
Menuana

16. 6 Pemenne  3agaHuii.  Ha  COOTHOLIEHUE  MEXKIY 6
TPUTOHOMETPUYECKUMH (DYHKIIUSIMHU OJTHOTO apTyMEHT

17 6 Pewienne 3amaHuii Ha [PUMEHEHUE UYETHOCTH U 4
HEYETHOCTH (PYHKITUI

18. 6 Pelienrie TpUroHOMETPUYECKUX YPaBHEHUH

19. Pemenue 3ananuii Ha onpeieTieHne CBOMCTB (DyHKITHI 6

20 3 I'paduk ¢pynkuu. [loctpoenue rpadpukoB GyHKIHHA, )

' 3aIaHHBIMU PA3IMYHBIMH CTIOCOOaAMU

21. 9 Pa3BepTKa MHOIOIpaHHUKOB 6

2. 9 Pemenue 3a1au Ha HaX0XKACHUE TUIOMIAAN TTOBEPXHOCTH 6
napajuiesienunesaa u Kyoa

23. 9 [Iupamuja B reoMeTpun 6

24, 9 Pemenne 3agaHuii  Ha  HaXOXIEHUE  DJIEMEHTOB ]
LUJIMHIPA U KOHYCa

75, PCH_ICHI/IGV 3ajmad u y{[pa)l(HeHHfI Ha HaxXOXJEHUE 3
IJI01aIel OBEPXHOCTEN IIMJIMHAPA U KOHYyca

26. 9 Pemenue 3a1a4y Ha HaXOXKJACHUE 00BEMA IPU3MBI 6

27. 9 Penienue 3aa4 Ha HaxoXAeHHE 00beMa MUPAMU/IbI 6

28. 10 dopmyna momanay chepsl 8

29. 11 [TpounsBoHas GyHKIUH 8

30. 12 Brruucnenue mnomazaei miockoi GUrypsl ¢ mOMOIIBIO )
OIpEeJIeNIEHHOT0 UHTEerpaia

OO01uii 00beM, yac: 152

OOyuaronMecss Ha JaHHOM JTane JIOJKHBI

a0COJIIOTHOI M OTHOCHTEJIbHOM NOrpenIHOCTH.

YCTKO MpPCACTABIIATD,

IIpakTnueckas padora Ne 1 mo reme: Pemienne 3ajanuii Ha HaAXOXKIEHUE

4YTO TaKo¢€

NOorpe€miHOCTb, KakK OHa HU3MECPACTCA, OT YCro 3aBUCHUT, KaK MNOAPaA3ACIIACTCH. Haylﬂ/ITCSI




pasin4daTth MOrpCiHOCTH U BBICHUTLIBATh. BrIBISTE B3aIMOCBSI3H MOrpCIHOCTU I/ISMepeHI/Iﬁ
C pC€ajIbHbIM MHUPOM. 3annceIBaIOT OIIpCACIICHUC OTHOCHUTCIBHOMI MOrpCIIHOCTH, BBIITHUCBIBAIOT

(bopMyIIbIL.

1. Moayab pa3HOCTH MEXy TOYHBIM YHUCIIOM X U €ro MPUOIMKEHHBIM 3HaUY€HUEM XIIp
Ha3bIBAETCS a0COIIOTHON MOTPEUTHOCTHIO TPUOIMKEHHOTO 3HAYCHUS Yrcaa X U
obo3nauaercs AX, T.e.

AX=|X-X,|

2. T'panuia aGCoOMIOTHOM MOTPEHIHOCTH AX HaxOJATCs TPAHULBI, B KOTOPBIX 3aKJIIFOYEHO

TOYHOE 3HAaUEHHUE Yncia X.
X=Xt X, « X A X<X<X +AX

Rp —
3. KadectBo M3MepeHUil XapaKTepHU3yeTCs OTHOCHTEIBHOM MOTPEITHOCTHIO 6X , paBHOU

OTHOIIEHUIO a0COMOTHON norpemHocTd AX K 3HaUeHHUIO BEJIMYUHBI XIIp, MOJIy4aeMoH B
pe3yJIbTaTe U3MEPEHUS:

85X :i—x si=2% 100
RF UJIN rp

4. 3ameuanue! J{ns Toro, 4TOOBI HAUTU A0COMIOTHYIO U OTHOCUTEIBHYIO NOTPELIHOCTD MIPU
CJIO’KEHUH YHCell, IPUMEHSIOT CHEeIHAIbHY0 (GOpMyITy:
Ax+y|l=0x+hy
Ax+hy
X+V

- a6c0m0mHaﬂ noecpeutHocntb
§lx+v)=
— OMHOCUMETIbHAA I’lOZpemHOCWZb
5. 3ameuanwue! /[y TOro, 4T00BI HAWTH a0COTIOTHYIO M OTHOCUTEIBHYIO TIOTPEIIHOCTh MPHU
YMHOXCHUH YHCEII, TIPUMEHSIOT CIICIUAIbHYI0 hopMyITy:
Alxv 1= xv | 8x + &y
X”!r ! X”!r ! ‘} b= G6COJZ}OI7’ZHCZ}Z I’lOZp@LL{HOCmb

§(xv|=éx+ 48y
! ‘} ! ‘} — ONMMHOCUMmMeNbHAsl NO2PEULHOCNb

3ananue 1. CpaBHUTH KaueCTBO JBYX U3MEPEHUI:
a) Macca aBromo0mitst KAMA3 11 =16 £+ 0,5(1);
0) Macca KaHUCTPHI ¢ TOcoJIoM (HeTTo) T2 = 5 £ 0,005(kr).
2. OnpenenuTs TPaHUIy OTHOCUTEIBHON MOTPEIIHOCTH CIIETYIOIUX YUCE:
a)a=142,5;Ax=0,05;8)a=2,372; A x =0,004;
0)a=693;Ax=0,02;)a=12,79; Ax=2.
3. Haiitu rpanuily abCONFOTHOM MOTPENTHOCTH MACCHI IErKOBOro aBToMoomis a = 1348, ecnu E
=0,04 %.

3ananue 2. M3BectHO, 4TO nuaMeTp d mOpUIHs UUIUHApA ABUraTens d = a ¢ TOUHOCTHIO
1o E %.
Haiitu rpanuity abcosiroOTHOM MOrpeuIHOCTH MPUOIKEHUS, €CITU
a)a=2,75E=20%;B)a=237;E=1 %;
0)a=13;E=10%;r)a=1,49; E=0,1 %.

3ananue 3 OtHocuTenbHas norpemuocts cnugometpa no I'OCT pasna 2,2% npu
ckopoctu 6onee 20 km/4. Onpenenute, B KAKOM HHTEpBaie MOXKET HAXOAUTHCS 3HAUCHUE
CKOPOCTH aBTOMOOWIISI, €CJIM CITUOMETP MOoKa3biBaeT 80 kM/4?

IIpakTnueckas padora Ne 2 mo reme: PenieHne TMHEHHbIX YPaBHEHHH.

Lenbto 1aHHOM pabOTHl CUCTEMATU3UPOBATH U YTIIyOUTh CBEJCHUS yUaIllUXCs O CUCTEMax
YpaBHEHUI U METOAaX UX PEIICHUN; HAyYUTCs pellaTh CUCTEMbI CIIOCOOOM CII0KEHHUS,
M0/ICTAHOBOK, BCTIOMHUTH aJITOPUTM PEIICHUs KPYTOBBIX CUCTEM, CHMMETPHUYHBIX U OJJHOPOJHBIX
CHUCTEM YpaBHEHUM:



—

NSawk

prZOGblMll, WU UUK/IUYHbIMU, HA3BIBAIOT CUCTCMbI BU/1A:

X+y=a, xy=a,

X+z=0h, lxz:bj

VHZ=C g |V2=C
[x+;y':aJ
xX+z=bh,

+Z=cC
AJITOPUTM pelIeHUs Y :

CHOXHUTh YypaBHEHHSI CUCTEMBI.
Pa3nenuts 06e yacTu MoJIy4eHHOTO ypaBHEHUS Ha 2.

[TocnenoBaTenbHO MOACTABUTH B MOJIYyUYEHHOE YPaBHEHHUE MPaBble YaCTH TPEX ypaBHEHUN
CUCTEMBI.

Xy =a,
xz=h,
lye=c. .

[lepeMHOXUTH YpaBHEHHS CUCTEMBI.
Haiitu xopeHsb.
[TocnenoBaTenbHO MOACTABUTH B MOJYYEHHOE YPaBHEHHUE MIPABbIe YaCTH TPEX YPaBHEHHI
CHUCTEMBI.

Pemmmre cnenyromnme cucTeMbl ypaBHEHUMN:
OnHOpoHBIE CHCTEMBbI  (ITOBTOPHUTH ONPEICICHUE OTHOPOIHOTO MHOTOWIEHA OT JABYX
MIePEMEHHBIX )

_[xf+ ,x:;u-'+ =14 }-'3,

S R )
CI/IMMeTpI/I‘leIe CUCTCMbI
Xy as

=T 1), i)

Cucrembl ypaBHEHHH, pEIIAEMBIE C IOMOIIBIO TEOPEMBI, 00paTHON TeopeMe Buera
1

2%+ y

E;i ;=4 [_1’. : %'

B ‘ " @9

+X=3,

X+y :3‘

y+z=7,

ZHx=2 (-1;4;3)
=1,

}‘IE:EJ

zx=§

(2; Vasd), (-2;- Vas-4)
[ [xu-'F:r[X—;»’Ff 10,
[ Ix+yF=[x—y[=8 (2;1), (1;2), (-1;-2), (-2;-1)

Xy+yz=3,
vz+zx=110,
Zx+xy=9

(2;0,5:4), (-2;-0,5;-4)

IIpakTnueckas padora Ne3 no teme: M3006pakeHne Ha KOOPANHATHOM MJIOCKOCTH
MHOKeCTBA pellleHNii ypaBHEHUI U CHCTeM YPABHEHMI ¢ IByMSI HEU3BECTHBIMHU.



Onpesienenue. YpaBHEHHE  BHJA fx. =0 ppe syl HekoTopas  (QYHKIHs
NEPEMEHHBIX X U Y, HA3bIBACTCS HEPABEHCNBOM C 08V ML HEUIBECIMHBIMU X U ).

Pewums ypasnenue — 3HaUnT HAWTU MHOKECTBO BCEX €r0 KOPHEH.

Pewenuem ypasnenus ¢ 1ByMs NepeMeHHBIMU Ha3bIBaeTCs JII00asi yHopsaaodeHHas napa
(X; y), KoTOpas o0pamaer 3alaHHOE ypaBHEHHE B BEPHOE YHCIOBOE PABEHCTBO.
J171s1 TOrO, YTOOBI PEIINTH YPABHEHHUE C IBYMsI IEPEMEHHBIMU HY>KHO MTOCTPOUTH €T0 TpaduK.

I'pagurxom ypasHenus ¢  AByMs TEPEMEHHBIMU  SIBISETCS MHOXECTBO  TOYEK
KOOPJIMHATHOW TIOCKOCTH, KOOPAMHATHI KOTOPBIX 00palaiT ypaBHEHHE B BEPHOE PaBEHCTBO.

3agaual. M300pa3uth Ha  KOOPAWHATHOM  IUIOCKOCTH  MHOXECTBO  pEIICHUMN
x—=T7 y+3=0

ypaBHEHHUH
3agaua2. M300pa3uTth  Ha  KOOPJAMHATHOM  IUIOCKOCTM  MHOECTBO  pEIICHUMN

2
ypapuennit X —2y—2=0
3amaua3. M300pa3ute  Ha  KOOPAMHATHOM  IUIOCKOCTM  MHOKECTBO  pPELICHHUH
2 1_
ypaBHeHuit x+3°+ y—4"=16
3anaya4. M300pa3uth Ha KOOPAUHATHOM MIOCKOCTH MHOXECTBO PEIIEHUN ypaBHEHHH
2x+y =1
3agaudaS. Pemth rpaduyecku CUCTEMY ypaBHEHUN:
{ x—y=10
2x — 2y =4
3agada6. Pemmth rpaduyecku CUCTEMY ypaBHEHUMN:
{ 3x+2y=6
6x + 4y = 12
3amaya’. Pemnth rpaduyecku CUCTEMY YpaBHEHUM:
{x +3y—7=0
3x+y—5=10
3anaya8. Pemmth rpaduyecku CUCTEMY YpaBHEHUH:
{xz +y? =
y—x=-3

IIpakTuueckas padora Ne4 no reme: M306pakenne Ha KOOPANHATHOM MJIOCKOCTH
MHO’KeCTBA pellleHNii HePABEeHCTBA C IBYMS HEM3BECTHBIMH.

Onpenenenue. Beipaxenue Buna fix,yI\VO , T71e flx,yl HeKoTopas QYHKIIUSI
NEPEMEHHBIX X U Y, HA3bIBACTCS HEPABEHCNBOM C 08V ML HEUIBECIMHBIMU X U ).

Pewumo nepaserncmeo — 3HaUNT HAUTU MHOKECTBO BCEX €0 PEILIECHUM.

Pewenuem nepasencmea ¢ nByMs TIEPEMEHHBIMH Ha3bIBaeTCA J00ast ymopsaodYeHHAs
napa (X; y), KoTopas o0OpalaeT 3aJlaHHOE HEPaBEHCTBO C MEPEMEHHBIMH B BEPHOE YHCIIOBOE
HEPaBEHCTBO.

AJ'IFODI/ITM PCHICHNA HCPABCHCTBA f X,y VD

1. ITocTpouTs rpaduK ypaBHEHUS flx,y/=0

Ecnu nepasencmeo «cmpozcoe», mozoa epagux uzoopasicaem nyHKmMupHou TuHUe,

Ecnu nepasencmeo «necmpozoey, mozoa 2pagux uzoopasxicaem CniouHou JuHuell.

2. BelgenuTs MITPUXOBOM 4aCTh KOOPAMHATHON IIJIOCKOCTH, COOTBETCTBYIOIIEH 3HAKY

HEPaBCHCTBA.

3anaga 1. MI300pa3uTh Ha KOOPIMHATHOM IIIOCKOCTH MHOKECTBO PEIICHUI HEPABEHCTBA
3x -2y +6>0.

3anaua 2. M300pa3uth Ha KOOPAUHATHON TIIOCKOCTH MHOYKECTBO PELLICHUIT HepaBeHCTBa
2x +3y <6

3anaua 3. M300pa3uth Ha KOOPAMHATHON TIIOCKOCTH MHOYKECTBO PELICHUIT HEpaBEeHCTBa

3x—2y+6= 0



3agauva 4. 1300pa3uTh Ha KOOPAWHATHOM INIOCKOCTH MHOKECTBO PEIICHUI HEPABEHCTBA
{ x+y=3
dx — oy = 20

3anaya 5. MI300pa3uTh Ha KOOPIMHATHOMN TMJIOCKOCTH MHOKECTBO PELICHHI HEPaBeHCTBA
X+ y=3

4x— Sy = 20
St +y =-5

IIpakTnueckas padora NeS no reme: PemieHue npuMepoB 1o aJropuTMy Mo TemMe peunieHue
YPABHEHUIl 1 HEPABEHCTB.

PaCCMOTpI/IM HOBBIM THUIT MaTeMaTHUYSCKHUX MOI[CJ'[Cﬁ, C KOTOPBIMH BbI PAHCC IMPAKTUYCCKHU
HC CTAJKUBAJIUCh — YpPAaBHCHHA M HCPABCHCTBA C MOIYJIAMU. Hanomuum: MOAYJICM YHCIIa
Ha3bIBACTCA PaACCTOAHHUEC OT OTOro 4ucCila A0 HYJd Ha YHCJIOBOM OCH. COOTBGTCTBGHHO, JJIA
TIOJIOKUTCIIBHBIX YHUCCIT U HYJIA UX MOAYJIb PaBE€H CAMOMY YHUCITY:

|fl =fnopuf =0

Jns oTpUIIaTENbHBIX YUCET MOAYJb PABEH MPOTUBOMOJIOKHOMY UM IMOJI0KUTEIILHOMY YHUCITY:
Ifl =—fnmpuf <0
B 11e110M 3T0 3anUCHIBAIOT TaK:

|—f.opuf<o

2 =
3aganue 1. Pemmts ypaBHEHHE: lx® +2x] =1
3ananue 2 Pemmts ypaBHEHHeE: |2x + 1] = V3 -2

l2x+ 1l <5

3ananue 3. Pemith HEpaBEHCTBO:

WVx—3-3|>0

I5x + 2| +1]| =4

3ananue 4. Peminth HEpaBEHCTBO:

3aganue 5. Pemuth ypaBHEHUE:

IIpakTnueckas padora Ne6 no teme: Pemenue 3aga4y Ha npeoOpa3oBaHue BbIPAKEHUI,
COJIepP:KAIMX KOPHU HATYPAJIbHOM CTENEeHH.

Onpenenenne: ApuPMETHUECKUM KOPHEM HATypajdbHOW CTENEeHW, Trae n>2, u3
HEOTPHULIATENIBHOTO YHCJIA g HAa3bIBA€TCSI HEOTPUUATEIBHOE YHCIO, -1 CTEINEHb KOTOPOro
paBHa a.

O6osnauenue: V& — KOpeHb n-il cmenemu, 20e
n—CTETIeHb apU(PMETHICCKOTO KOPHS;
a— TIOIKOPEHHOE BBIPaXKCHUE.
CaoiicTBa apupMeTHIECKOr0 KOPHS HATYPAJIbHOM CTENEHM:
Ecnmu, a >0, b > 0 u n, m — HaTypaabHbIC YKCIa, IPUYEM 71 > 2, m > 2, TO CIIPaBEIJIMBO
cJeayolee:
1. Vab = ¥a¥



3ananue 1. BelHECTHM MHOXUTEIN U3-T10J] 3HaKa KOPHSI:

Va*h* a=0,b>=0
, V64a'b’

N yV—27a%b*

3ananue 2. BHeCTH MHOKUTEIH 10T 3HAK KOPHSI:

1 —0,3v10b

2 aV7, a=0
3 a®- Vab

4 —by/—3b3

3ajnanue 3. BerauciauTh 3Ha4Y€HUE BhIPAKEHUI:
1 (V3-2)"+ 4v3
I_

2."q

L (3 — VD3 + V2) 3+ V2)

I [ =
| — -
i i
, (\4'9+4"5 e 4»5)

[ [
|I (8— \ﬁ)s + 1‘II (2- w’?)‘;

5.\
I a I
Vat— Yata=0

IpakTnueckasi padora Ne7 mo reme: Pemenue 3a1a4 u ynpaxHeHuil HA IPpUMeHEeHH e

CBOJNCTB CTEeNEeHHU C JAeHCTBUTEIbLHBIM MOKAa3aTeJIeM.

Omnpenenenne. CTeneHbIO EHCTBUTENBHOTO

IIOKa3aTeCJICM n Ha3bIBACTCA IIPOU3BCACHUC 1 MHOX(HTCHGﬁ, KaXXJIbIM 13 KOTOPLBIX PaBCH 4.

Onpenenenne. Ecmu M - nenoe oTpumarensHoe 4mcno, To

] 1
a=1.a=a

2

quciia

a

C

a

1

—n

HaTypaJIbHBIM

rme @ > 0.

Onpenenenne. CreneHpro AeHCTBUTENBRHOTO yucna a 0 ¢ palHMOHAIBHBIM MOKA3aTeNEM T

Im

n= o

= n , LAC M- ICJIOC, N- HATYpPaJIbHOC, HA3bIBACTCA YUCIIO \ﬂ

_ "y o
a = va  Ecm r::-[]’TOD_D
Jist JIFOOBIX NEeHCTBUTENbHBIX qucell
MOJIOKUTEIBHBIX @ U 6 BBITIOJHSIIOTCS PAaBEHCTBA:
1. {]m'ﬂ”:ﬂmﬂ] 4 aa .-']:ﬂ.l]IB.IJ
Iﬂ .l]
2 aa'=ag" " lE| T

m|R mn

3. a7 =a

3aganue 1. Beraucaure:

m

I

JIFOOBIX



1) V27
2) V64 4) VT60000
3) V0,00001 5y V=125

3aganue 2. YpocTure:
5 7 12 4= 475
1) a-a-a” 2)8ve Ve

IIpakTnueckas padora Ne§ no reme: Pemenue 3a1a4y Ha NpUMEHEHHE OCHOBHOIO
JOrapu(pMu4ecKoro ToKaecTsa.

Omnpenenenue. Jlorapupmom uunciaa Nmo ocHoBanuio, a (a>0; a#l) Ha3bIBaeTcs
MoKa3aTesb CTENEeHHN X, B KOTOPYIO HaJ0 BO3BECTH, a, YTOOBI MOJYYHIIOCH yuciao N. DTo 4ucio
o06o3HavaeTcs cuMBoOJIOM log, N
U3 nokazarenpHoro ypaBienuss a*=N | loga N=x
ﬂ'1|:| 2,

ab=c , logac=b — =C

OCHOBHOE JIOTapu(MUIECKOE TOKAECTBO —  log, a’>=b



3ananuel. Haittu x

a)logs125=x  0) login9=x B) logos4=x r) logis 1=x
n) Ig 10000= x e) logs 0,2 =x

3amanme 2. Haitu N

a) logs N =2 0) login N=-3 B) logsN=0 r) log7N=1
)
n) log g N = 3 e)lnN=1
3aganue 3. Haiitu a
1 1 4
a)log. 81 =4  6) log.0,25=-2 B) log, & =-1 r) log,2 =4 m) log, 16=3
3ananue 4. PemmTh UCIOB3ysI OCHOBHOE JIOTrapu(PMUIECKOE TOXKIECCTBO:
1
— ].Dg g 7 [Og—3 G
a)logs 49 | 0) 81 ; B)lg 1 r) 9 1) Ine®

IIpakTuyeckas padora Ne9 no teme: Pemienue 3a1a4 u ynpaskHeHuii Ha npeo0pa3oBaHne
JorapupMu4eCKNX BbIPAKCHUM.

Ceoticmea noeapugmos:
1.log. x + loga y = loga (x - y)
2.logax — logay = loga (x : y)

3.logax"=n - log. x

4. log{ak}x = i -log, x
> 1Dg3X - logya

Pemenue 3agau:

1. HaiiTi 3HaueHue BbIpaKEHUS:
1) loga7 —log263 + 10g236
2) log732 —log764 + log714
3) logs22 —logs11 - logs10

35

4) log236 + logy 9 - log235

| L

5) logsa36 — logs5 + loga

6) logs25 —logs2,25 - logs 9

32
—+2log.6

7) logs 72 — logs 27
8) 3logs 12 + log 47 - log 4189

9)logol5+logol8—2logo 10

10) (log 722 -log 712 +1log 76) — logi1 7
11)log 424 —log49 - logo13 - log 136
12)log > 14 -log>5 - logs3 - logs 7

2. Haiizute 3nauenue Beipaxkenus: loga(a:b®), ecam log, b =5.
3. Haiinute 3Ha4eHue BeIpaxkenus: loga(a’b?), ecam log, b = -2.



1

4. Haiigure 3naueHne BeIpaxkeHus: log.(a*b®), ecmu logy a = 3.
5. Haiimure 3nauenue Boipaxkenus: (logz216) - (logs 36).
6. Halinmute 3HaueHue BeipaxkeHus: logslogs 25.
7. Halimute 3HaueHue BeipakeHus: logs 9 - logs 25.
8. Haiigure X, ecau:
1

1) log 30X =2 logzo5 + < logs036
1

2) log sX =logs2,5 + 3 logs8 + 3lg;2
¥

3) lgX = lg4+21g5+ 3 1g 1000
1 1

4) log 21X =2 logzi3 + < 10g2149 - 3 log227

1
5) log X =

. L ! !
Zlog¥16-log? 8+log? 54
IMpakTnueckas padora Nel0 no reme: Jlorapupmuyeckue ypaBHeHusl.

[pocreiiiiee gorapudmMudeckoe ypaBHeHHE. YpaBHEHHUE BUaA X = b, roe,a>0,a#1.
OcHosHble cnocoObl peueHus 102apu@PMuUuecKux ypasHeHull
_ _ b

1. =b rpe,a>0,a#1, 10 fix)=a , IPH YCJIOBHH, YTO flx) = 0.
7 f(x) =g(x),raea>0,a %1, Fflx) =0, glx) =0, To fx) = g(x)
Obwue memoovl 0151 peuletust 102apUPMUUECKUX YPAGHEHUIL :

1. Pa3znoskeHHe Ha MHOKHTCIIH.

2. BBeaeHue HOBOW MEPEMEHHOM.

3. T'paduueckuii meron.

3aganue. Pemth ypaBHEHUE.
1. logi7(7x—3)=1logi 7 (5x+11)

2. logii(4 — x)=logii(6 + x)
3. logs(5—x)=2

4. logia(5x+1)=-2

5. logiz(4+5x)=-2

6. logy x =log; 10 — 2log7 \5
7. logz x=2logs 6 +logs 5

8. logs(15—-3x)=3

9. logs(x+1)+logs(x+3)=1

10. loga(x2 + 6x — 3) — loga(x + 3) =2
11.logs2x —logs x =2

12.log72x +1log7x—2=0

13.logzs (2 — 9x) =logas (27 — 4x)

14. 10g0,7(4 - 7x) = logo,7(8x — 1)

IIpakTnueckas padora Nell mo reme: IlepneHaAMKYJIAPHOCTD NPSAMON U IJIOCKOCTH.

JleMMa 0 NepHEeHAMKYJSIPHOCTH ABYX HapaJuIeJbHBIX OPIMBIX K TpeThed npsmoi. Eciau
OJIHA U3 JBYX MapaJlJIeIbHbIX MPSIMBIX NEPICHAUKYISPHA K TPEThEH MPSIMOM, TO U ApyTras npsimas
MEPIEHIUKYIISIPHA K 3TOW OPSMO.




Teopema. Eciu o/1Ha U3 IBYX napajjielbHbIX NPSIMBIX NEPHIEHANKYJISIPHA K INIOCKOCTH, TO U
Jpyras npsiMas epneHANKYISpHA K 3TOM INTOCKOCTH.

a o

TGOQCMa. Enu JBC IPAMBIC IICPIICHAUKYJISAPHBI IINTOCKOCTH, TO OHU IapaJIJICJIbHBI.

e

LA L

Ly S/
N

IIpu3Hak NepneHAMKYJISIPHOCTU TNPSIMON W TIJIOCKOCTU. Ecnu npsmas neprneHIuKyaspHa K
JIBYM TEPECEKAIOIIUMCS TIPSIMbBIM, JICKAITUM B OJTHOM MJIOCKOCTH, TO OHA MEPIECHANKYJISIPHA K 3TOM
IIOCKOCTH.

=3

Teopema. Uepes nro0yr0 TOUKY MPOCTPAHCTBA MPOXOAMUT MpsiMasi, MEPIEHIUKYISpHAs K
JAHHOM IUIOCKOCTH, ¥ IIPUTOM TOJIBKO OJHA.

M

c

3aganust:
1. Ipsmas PO napannenbHa Iwiockoctd o (puc. 4). Uepe3z Touku P u Q npoBeneHbl NpsIMBIE,
NEPHEeHAUKYJISIPHbIE K IUIOCKOCTH O, KOTOpBIE IMEPECeKaloT 3Ty IJIOCKOCTh COOTBETCTBEHHO B
toukax P; u Q;. Jokaxure, uro PO = P;Q;.

P 0

2. Yepe3 touku P u Q npsamoil PO npoBeieHbl NpsMble, NEPIEHIUKYISPHbIE IUIOCKOCTH 0O U
NepeceKarolre ee COOTBETCTBEHHO B Toukax P; u Q. Haitaure P;Q;, ecniu PQ = 15¢cwm., PP;= 21,5
cm., Q0= 33,5 cm.



3. YUetwipexyronbHuk ABCD — kBajnpat. Touka O ero nentp. [Ipsmas OM nepneHauKyaspHa K
IJIOCKOCTH KBaJIpaTa.

a) Jlokaxxure, uto MA = MB = MC = MD

0) Haiinure MA, ecnu AB =4 cm. OM =1 cwm.

IpakTnueckas padora Nel2 no reme: Pemenue 3a1a4 no reMe neprneHaAnKyJIspHOCTD
NMPSIMBIX M MJIOCKOCTEM.

3aoanue. Pewiume 3a0auu:
1. PaccrossHns ot Toukm M 1o Bcex BepmmH  KkBaapata ABCD paBHbl.  JlokaxwuTe, UTO
npsmas MO nepnennukyinsapaa mwiockoctu ABC, ecnu AC nepecekaet BD B Touke O.
2. JIoxaxxuTe, 4TO €CJIHM OJJHA U3 IBYX HapaUICIBHBIX MPSMBIX MEPICHIUKYIISIPHA HEKOTOPO#l INIOCKOCTH, TO
U BTOpasi IpsiMast IePIICHIUKYJISIPHA STOH TIOCKOCTH.
3. Jlokaxkure, 4TO JIBE MpsIMble, IEPIECHAUKYISAPHbIE OJHONU U TOM K€ MIIOCKOCTH, TapalJIedbHBI.
4. B Tterpadape ABCD wuzBectHo, uto mnpsimbie AD u BC nepneHauKyJIsipHbl.  JOKaxute, 4TO
BBICOTHI TE€TPadApa, NpoBeAEHHbIE U3 BepinH B u C, mepecekaroTcs.
5. Breicotsl, npoBeaénusle u3 BepwuH B u C tetparapa ABCD, nepecekatorcs. Jlokaxurte, 4To
npsimMble AD n BC nepneHiuKyJIsIpHbI.
6. B tpeyroasnoit nupamune ABCD AB=16, BC=9, BD=12, AD=20, CD=15. Jlokaxure, 4TO
npsimasg BD nepnenaukynsipaa miockoct ABC.
7. B npsmoyronpHuke ABCD Ttouka O — meHtp. Jlokaxurte, uto ecau mnpsamas MO
MEepIEHAUKYISIPHA INIOCKOCTH NPsAMOYroiabHuKa, To MA=MB=MC=MD.

IpakTnueckas padora Nel3 no teme: Pemenue 3a1a4 Ha onpeje/ieHne KOOPANHAT BEKTOPOB.

Bektop - 3T0 OTpe30K, KOTOpBI MMeeT HampaBieHue. KoHell BEeKTOopa COBIAJAET CO
CTpENIKOM, Hauvamo - Touka. Modyas eexkmopa (abcomomuas GeluyuHa)- JJUHA ITOTO
HaIpPaBJIEHHOTO OTpPE3Ka.

Ecnu Hauano BeKTOpa cOBMNAJAET C €ro KOHIIOM, MOIYYUM H)1e80U eKmop.

JIBa BeKTOpa SBISIOTCS pAGHbIMU, €CIIA UX AJTWHA OJWHAKOBAs U OHU UMEIOT OJMHAKOBOE

HamnpasieHue. OHU COBMEIIAIOTCS TP MEPEHOCE.
v )

ek

2 -0 12 3 45 6 7T 8 X
2 b

3amaHus:
1. OT Touku P, KoOOpIMHATEI KOTOPOM U3BECTHBI, OTIOKHUIN BEKTOP C KOHIIOM B Touke Q, nuuHOM 3

Y COHAIpaBJICHHBIA BEKTOPY C KoopauHaTamu (4; -4; 2). Haliqute koopauHatel Touku Q.
A2-13] " Bl4-23)

S LA I T -

2. Haittu nmuHy BekTopa A48 , €CIIN

G+b = __(2_=&. Bo_—11
3. Haiitu ayiuny BekTopa | |, a=(3-58) u b=(-1L-+4)



2a+3b - (17— E (g
4. Haiitu JyIMHY BEKTOpa | |, a=Lz-1) , b=[(-ZL0)

IIpakTnueckas padora Nel4 no reme: Pemenue 3a1a4 Ha nepedGop BApMaHTOB.

Pewums xomdbunamopuyro 3adauy — 370 3HAYUT BBHIMKCATH BCE BO3MOYKHBIE KOMOWHAIINH,
COCTAaBJICHHBIC W3 YHCEN, CJOB, TPEIAMETOB H [p., OTBEUAOIIMX YyCJIOBHUIO 3a/auH.
B pazgene npencraBieHsl KOMOMHATOPHBIC 3a7]a4l HA pa3MEIEHUE, COYETAHHE, MIEPECTAHOBKHU C
MMOBTOPEHUEM U 0e€3 TIOBTOPCHHUS dJIEeMEHTOB. McCmonb3yeTrcss €CTeCTBEHHBINW, JOCTYITHBIN
BUEpAITHUM  MIKOJBHUKAM  METOJl  PEHICHHS  KOMOMHATOPHBIX  3a/Jad €  [OMOIIBIO
HEMOCPEJCTBEHHOr0  repedopa BO3MOXKHBIX BapuaHTOB (komOwHammii). Cambple pasHBIC
KOMOWHATOPHBIE 33J]Ja4U PELIAIOTCs C MMOMOIIBIO COCTaBJICHUsI CIIELIMAIbHBIX cXeM. BHelrHe Takas
CXeMa HallOMUHAET JIEPEBO, OTCIO/Ia U HA3BaHUE METO/IA - AePEeBO BO3MOKHbIX BAPHAHTOB.

3amauu:

1. Kakue nBy3HauyHbIC Ynciia MOKHO COCTaBUTh U3 1udp 1, 2, 3, 4, 5?

2. B ¢unanbaom 3abere Ha 100 m yuyactBytor UBanos, I'pomoB u OpiioB. HazoBuTe BO3MOXKHBIE
BApHUAHTHI PACTIPEICICHUS MTPU30BBIX MECT.

3. B kpyxoxk 6anpHOro Tanna 3anucanuck: [lera, Kons, Buts, Oner, Tans, Ons, Hartama, Csera.
Kakue TaH1ieBanpHbIe aphl I€BOYKH U MallbYUKa MOTYT 00pa30BaThCs?

4. Kakue Tpex3HayHbIC YMCJIa MOYKHO COCTaBUTh U3 1udp 0, 2, 47

5. Ha o0ex B IIKOJBHOH CTOJIOBOM mpemiaraercs 2 cyma,3 BTOPBIX OJtoja M 4 pa3HBIX COKa.
CKOJIBKO pa3IMYHBIX 00€0B MOXKHO COCTABUTH MO MPEITI0KEHHOMY MEHIO?

6. Aunapeit, bopuc u Bacunuii BXoaaT B koMHaTy 1o ogHOMY. CKOJIBKO Y HUX €CTh CIIOCOOOB 3TO
caenars?

7. Ha 3aBTpak B MIKOJBHOM CTOJIOBOM JTIO00N YyYEHUK MOKET BBIOPATh OYJI0UYKY, BATPYIIKY, KEKC
WJIM COYHMK, a 3aIIUTh KX OH MOKET COKOM, YaeM Ui KOMITOTOM. CKOJIbKO BApUAHTOB 3aBTpaKa
MpeiaraeTcs B MKOJIbHON CTOJIOBOMN?

8. Mama, Ons, Bepa, Upa, Auapeit, Muma u Urops roToBUINCH cTaTh BeAylMmMu Ha HoBoroguem
npa3nHuke. HazoBuTe BO3MOKHBIE BAPHAHTHI, €CIIM BEAYITMMHU MOTYT OBITh TOJIBKO OJIHA JIEBOYKA
Y OJIMH MaJIbUHK.

IIpakTnueckas padora Nel5S no reme: I'enepasibHasi coBOKynHocTh Cpenee
apudpmernyeckoe. Mennana.

Mamemamuueckass cmamucmuka — HayKa, pa3padaTbBaomas MaTeMaTUYECKUE METOIbI
CUCTeMATH3allMid W WCIOJIb30BAHUSl CTATUCTHYECKHUX JAHHBIX IS HAYYHBIX U TMPAKTUYECKUX
BBIBOJIOB.

Cpeonee apugmemuyeckoe n uucen — 3TO YACTHOE OT JCJICHHUS HAa N CYMMBI BCEX ITHUX
YHCEl.

Pasmax psada — 310 pa3HOCTh MEXAY HAaUOOJIBIIMM M HAUMEHBIINM YUCIIOM B psiJie.

Mooa psioa — 310 4KciI0, HanboJee YacTo BCTPEUAIOIIeeCs B PsIay.

Meouana psoda - cpeHee YUCIIO YIOPSIOUCHHOTO Psijia YHCeNl, €CIM Psijl HEYSTHBINH HIIN
cpenHee apu(PMETHIECKOE JBYX CPEIHUX YHCEI, €CIU PSJ] YSTHBIN.
3amaHuda:

1. IlycTe y4YeHUK MOJY4YWI B TEUEHHE IMEpPBON y4eOHOW YETBEpTH CIEAYIONHE OTMETKH IO
anrebpe:S, 2,4,5,5,4,4,5,5,5.

2. Poct yuammxcs Hamrero kiacca: 157, 165, 165, 168, 165, 161, 165, 160, 162, 169, 171, 170,
170, 175,173,170, 177, 182, 186, 182, 160, 173, 165, 162, 174, 177.

1) cocTaBUTh paHKUPOBAHHBIHN PSJI ;

2) onpenenuTh CpeaHU poCT, MOy psijia, MEAUaHy psja.

3. Ha copeBHOBaHUMSX 1O (PUTYpHOMY KaTaHUIO CYyJIbU TOCTABHIN CIOPTCMEHY CIIEIYIOIINe
omnenku: 5,2; 54; 55, 54; 5,1; 5,1; 54; 5,5, 5,3. Beranciuth cpenHee apupMETHICCKOE
OIICHOK.



4. J1a crpenka caemnanu 100 Beictpernos. [lepsoiit BeiOmI 8§ oukoB 40 pas, 9 oukoB - 10 pa3z u 10
oukoB - 50 pa3. Bropoii BeiOwI 8, 9 u 10 oukoB coorBercTBeHHO - 10, 60 1 30 pa3. Kakoit u3
CTPEJIKOB CTpEJISET JIyulie?

IIpakTnuyeckas padora Nel6 mo reme: Pemienune 3aganuii HA COOTHOLIEHHE MEXKAY
TPUTOHOMETPHYECKHUMH (PYHKIUSAMH OJHOT0 apryMEHT.

Kaxnomy yIiy nosopora U COOTBETCTBYET eduncmeennas ToUKa eAMHUYHOMN
okpyxHocTu. Cre0BaTeNbHO, KaKJOMY 3HAUEHHUIO yIiia ¢ COOTBETCTBYET €IMHCTBEHHOE YHCIIO,

azlink kel
SIBJISIFOLIIEECS] 3HAU€HUEM CHHYca (KOCHHYCa, TAHT€HCa JUIst 2 ) yrna &,
[ToaToMy 3aBHCHUMOCTh 3HA4€HMsI CHUHyca (KOCHMHYyCa, TaHT€HCa) OT BEJIMYMHBI YyIJa
MOBOPOTA SABISAETCS (PYHKIIMOHATHHOM.

dynkunn f(a) =sina, g(a)=cosau h (o) = tg o COOTBETCTBYIOIINE STHM

(byHKIITMOHAJIPHBIM ~ 3aBUCHMOCTSAM, HAa3bIBAIOT TPMTOHOMETPUYECKUMH (PYHKIMAMHU yrIia
mosopotra *.
3amaHust:

sin 660°; Sin(—lzﬂ]; tg 135°.
1. Haiinure 3Hauenue BeipaxeHus: 1) 2) 37.3)
2. YpocTHuTe BBIpaXKEHUE:
a) COseCtgo+sino
g
6) (g x+ctge
3. HaiiguTte 3HaueHHUE BBIpAKEHUS:
2) tg o ctg o +cos & |, ecausin «=0,7
5in e — Cos ©
) SINo+COS & ooy fgox=2
sine=Y2 o€ |I Z
4. Berancnuts 9 * | ecnu 4 |2
IIpakTuueckasi padora Nel7 mo teme: Pemenne 3aianuii Ha NpMMeHeHUE YeTHOCTHU U
HEYeTHOCTH (PyHKIHIL.

|
|

3naku  3Hauenuti  mpuecomomempuueckux  @yukyui. Y4emnocmv U HeuemHOCMb
MPUSOHOMEMPUYECKUX DYHKYUT

P
[Iyctb TOUKA P MoJIyueHa B pe3yJibrate moBoporta Touku ~ ° (1; 0) BOkpyr Havana KOOpAMHAT HA
yroa %. Eciu touka P npuHamiexur I KOOpAMHATHOW YETBEPTH, TO TOBOPAT, uTo ¢ siBJIsieTCS
yrjiom I yeTBepTH. AHATIOTHYHO MOKHO roBOpHUTH 00 yriax II, IIT u IV uerBepTeii.

T 2n 5T
7 3
Hanpumep, ' u -300° — yrusr I uetBept, ° u -185° — yruwt II ueTBeptH, 4 5 -96° — YTJIbI
nk
—,kelZ .
Il gerBeptu, 355° u — yrusl IV yerBepTH. Yribl Buga 2 , HE OTHOCAT HU K Kakou
YETBEPTH.

TO‘IKI/I, PaCoOJIOKCHHBIC B 1 YCTBCPTHU, HMCIOT IIOJIOKHUTCIIbHBIC a6cuI/Iccy H OpAuHATY.

ot sino >0, cosa >0
CrnemoBaTtebHO, €CIU —~ — yToJ | yeTBepTH, TO .

e Ecaua— yron Il yetBeptH, T0 sin a > 0, cos a < 0.
e Ecau a— yroun IIl uetBepTH, TO sin a <0, cos a <0.
e Ecmm a— yron IV werBeptH, T0 sin a < 0, cos a > 0.
3HaKHU 3HAaYEHUH CHHYCa U KOCHHYCa CXeMaTHYECKH IT0Ka3aHbl Ha pucyHke 10.1.



AR AR A
G P

Puc. 10.1 Puc. 10.2

sina

tgo =

[ToCKOJIBEKY cost

, To TanreHcsl yrioB [ m III yerBepreld SABIAIOTCA MOJIOKUTEIBHBIMU, A

1HP2

yrnoB II u IV uerBepreii — otpunarensusivMu (puc. 10.2). Ilycte Touku [OJIY4YEHBI B

P
pe3ynbraTe nopopota Touku  ° (1;0) Ha yrisl Oy

78 |

cootBetrcTBeHHO (puc. 10.3).

Puc. 10.3

L

P ulP,
Hns nroboro yria TOYKH ~ ! 2 UMEIOT paBHBIC aOCIIUCCHI U MPOTUBOIOJIOKHBIC OpPJIUHATHI.

Torma u3 onpeeNeHuii CHHyca U KOCHHYCa CIEYET, YT JIst II0OO0ro AeidcTBUTENbHOTO uncia o

cos (—a) =cos o
sin (—a) = —sin a

DT0 03HAYaeT, YTO GyHKUHUA KOCHHYC AABJIsSIETCH YeTHOM, a QyHKIMSA CHHYC — He4YeTHOM.
Ob6nacte ompenenenuss GyHkmun Y = L8 X cymMmerpuuHa OTHOCHTENBHO Hauana KOOpJIMHAT
sin(-a) -sino

=—-tga.

tg(-o) =
(IIpOBEpbTE ITO CAMOCTOATENBHO). Kpome Toro: cos(-at)  cosa
CreI0BaTeNbHO, (OYHKUUA MAHZEHC ACNACMCA HeYenHOil.
3amanus:
1. Kakoit 3nak umeet: 1) sin 280°; 2) tg(-140°)?

2. Cpagsnure sin 200° u sin (-200°).

f(x) = 1+ c;):sx -
3. UccnenyiiTe Ha 4eTHOCTh QYHKIHIO: 1) 2) f(x)=1+sin .
4. BoisicHuwm, sBisercs u GpyHKUIus

y=2+ sinxcos(z—ﬂ-kxj

4ETHOU MU HEUYETHOM?
5. ITocTpotite rpaduk nepuoanueckon Gpynknuu y=f(x), ¢ MEePUOJIOM paBHBIM 2, €Clu
U3BECTHO, uTo f(X)=x%/2 na otpeske [-1;1].
6. SIBnsiercs in ynciao 167 nepuoaoM GyHKIHH y=sinX? A €e OCHOBHBIM IeprUOI0M?
7. Haiiti ocHOBHBIE TIEpHOBI QYHKIHH y=sin(6x), y=cos(x/2), y=sin(kXx).
8. Hoxaxwure, yto ecnu ¢yHkius y=f(X) sBiusercs mepuoamueckoid, To um y=k*f(x)+b Toxke
MepuoIuIecKasl.

IIpakTHuyeckasi padora Nel8 mo teme: Pemenne TpUroHoMmeTpuiecKux ypaBHeHUI.

PaccMoTpuM OCHOBHBIE METO/IBI PELICHUS YPABHEHUI



1. Beenenue HOBOI
MEpEMEHHOM.

2sinx — 5sinx + 2 =
0.

ITycts sinx = t, [t|<1,
Nmeem: 2t2 — 5t +2 = 0.
x

[Mony4aem u pemaem tg 2 =z,

2. Paznoxenue Ha

2sinX cos5X — cos5x

cos5x (2sinx — 1) = 0.

MHOKUTEIIU =0;
’ Hueem: | cosdz=10,
2einz—1=10,. .
3. OnHOpOIHbIE I crennenu Pasnenum Ha cosx # 0.

TPUTOHOMETPUIECK
U€ ypaBHEHUS.

asinx + bcosx =0,

(a,b # 0).

[Tonyyaem u pemaem: a tgx +b=0; ...

II crenienn

asin?x + b sinxcosx
+ ¢ cosx = 0.

1) eciu, a # 0, pasgenum Ha cos’x #0
uMeeM: a tg’x + btgx +¢ = 0.
2) ecnu, a=0, To

umeeM: bsinxcosx + ¢ cos’x =0; pasgenum Ha
cos>x #0

IIOJIy4aeM U pelaem

btgx + ¢ =0

4. HeognopoaHble
TPUTOHOMETPUIECK
Ve ypaBHEHUSI.

YpaBHeHuUs BUA:
asinx + bcosx =c¢

roea, b, c—
KOA(PPHUIIMEHTHI; X —
HEU3BECTHOE.

Beeoenue scnomocamenvrozo yena

Paspenum obe wacrit sroro ypassenuana ¥ a2 +52 (woppexrio nu 9107 )

a b ¢
s S3Y X Y. emmnamm— GO N Y S——
Ya2+b2 Va2 +5? Yat+b?

cos P s C
cosPpranx tanprecsxm )
HAH sm{x+gp)==C,

H ero peIleHHE. X = 13F - arcoin & = o+ 1k,

rAe = ECCOS ———————= = ML ———

JaMeTHM, 9T0 BESSEHHNE 0G0IHAYEHEA Co3 0 B o ESAHMHES FAMEHACMEL

3amanust:

IIpocmetiwue mpueonomempuueckue ypasHeHus.
1. Pemmre ypaBHEHUs:

2cos 4x=1;
3s5in 5x -2 =0;

cos (5x+nd)=12;

sin (m6-2x) = -1;

ctgdx=75;
2 cos m4-3x=2.

2. Haiinure kopHU ypaBHEHUS, IPUHAIEKAIINE 3aJAHHOMY IIPOMEXKYTKY.
(cos x -22)(sin x +22)=0, [0;2n]; cos 3x =32, [-n;n]; sin 2x -nd)=-1, [-n2;3n2].
Ypasnenus, pewaemvie paznodicenuem Ha MHONCUMENU UIU NPUBOOUMbBLE K KBAOPAMHBIM.

sin*x —sin x =0;
g’ x = 4tg x - 3;
cos* x = sin* x —1;

sin® x + sin x -cos x = 0;

cos’x=cosx+2;

2cos x + cos?* x =2 — sin® x;

O0HopoOHbvle ypasHeHUsl.

sinx + 3cos x=0;

sin? x = sin x -cos x;

3cos?X = sin x -cos x;
sin? 2x + 2 = 3sin 2x;
ctg? 2x — 6ctg 2x +5 = 0.

3sin? x + sin x -cos x — 2cos* x = 0.

Ilpumenenue popmyn cunyca u KOCUHYCa cymmbvl (Pa3HOCMu) apeyMeHmos.



1. Pemmte ypaBHEHHUE:

cos 6x cos S5x + sin 6x sin 5x = -1; sin 3x cos 5x - sin 5x cos 3x =0,5;
sin 2x cos x + cos 2x sinx =1; cos 3x cos 5x = sin 3x sin 5x; cos 5x cos Tx=-32;
22 sinx +22 cos x =1; cosxtsinx=1, 3cosx - sinx=1.

2. Haiinure KOpHU YpaBHEHUS Ha 3aJJaHHOM IPOMEXYTKE:
sin 0,2x cos 0,8x + cos 0,2x sin 0,8x = cos 3x cos 2x + sin 3x sin 2x, x €[0; 3n];
cos 0,7x cos 1,3x - sin 0,7x sin 1,3x = sin 7x cos 9x - sin 9x cos Tx, x €[-w; n].
Ilpumenenue ghopmynvl maneenca cymmul U pasHOCMU ApeyMeHmos.

1) Pemute ypaBuenue: tgx+tg3x1-tgxtg3x=1; tgSx-tg3x1+tg3xtg5x=3;
2) Haitnure KopHU ypaBHEHUs, MPUHAAJIEKAIINUE OTPE3KY [-T; 27]:
3-tgx1+3tgx=1; tgn5-tg2xtgnStg2x+1=3.
Ipumenenue gopmyn 0801iHO20 apeymeHma.
sin2x -2 cos x =0; 2 sin x = sin 2x; sinx -cos x=0,25;
cos?® X3 - sin**3=12; sin 4x -cos 4x = 12; cos 2x =2 sin® x.
Ipumenenue opmyn noHusCeHUs CIMeneHu.
1 - cosx=2sin*?; 1 - cos x = sin x sin X2; sin x = tg”> x2 (1+ cos x);
1+ cos x=2cos x2; sin? x2 = 34; cos? x4 = 14.

Pewenue  mpuconomempuyeckux — ypaewenuul — nymem — nNpeooOpa308aHus - CyMM
MPpU2OHOMEMpPU1eCKUx yHKYutl 6 npouszeedeHue.

cos x t+cos 3x=0; sin 3x =sin 17x; sinx +sin 2x + sin 3x =0;

cos 3x - cos 5x = sin 4x.

IIpakTnueckas padora Nel9 no teme: Pemenne 3aganuii Ha onpeaesieHne cBOcTB QyHKIMIA.

Onpenenenne: 3aKOHOMEPHOCTb, npu KOTOpOH KaXa0My 3HAYEHHUIO X U3
MHOKeCTBa X COOTBETCTBYET €IMHCTBEHHOE 3HAUEHHE Y U3 MHOXKECTBA Y, Ha3bIBaeTCs (PyHKIHEH.

Ob6o3nauenue pynkmmu: y=f (x). y=g(x). yqu(x).., I X - He3aBUCHUMAsl TIEpeMEHHas1, WU
apryMEHT; y- 3aBHCHMasi IepeMeHHas , Wi (PyHKIHSI.
MHOXeCTBO 3HaUCHUH MEPEMEHHOM, MPH KOTOPBIX (PYHKIUS MMEET CMBICI, Ha3bIBAIOT 00JIACTHIO
ompenenenus GyHkiuu, obo3nauenue D (f), a 3HaueHUEe QyHKIHH, COOTBETCTBYIOIIEE KAKIOMY
3HAYCHWIO HE3aBHCHMOW IEpeMEHHOH U3 001acTH OmpeneNeHus], Ha3bIBAlOT MHOXECTBOM
3Ha4YeHus GpyHKuuu, oboznauenue E(f).

Ilonamue o uemnocmu, HeuemHOCMU QYHKYUU:

Onpenenenusi: DyHkuus f Ha3pIBaeTCs YETHOM, eciaM Ui JIIOOOTO X U3 ee  0o0JacTH
onpenenenus f (-x)= f (x)
Oynknus f Ha3pIBae€TCS HEYETHOM, ecliu IS II000ro X u3 ee oosactu onpeneneHus f (-x)= -f (x)
Tonamue nepuoouunocmu GyHKyuu

Onpenencnne: OyHkiuio f HA3pIBAIOT TMEPUOAMUYECKON C  TMEPUOJAOM Tio, eciau Ui
00010 X M3 00J1aCTH OMpeIeICHUs 3HaUeHNEe ATON (DYHKIIMH B TOYKE X,
x-T, x+T pansl, T.€. f (x+7T)= f(x)= f(x-T)
Onpeodenenue nepuoda 0001 nepuooudeckol QyHKYUU 0CHOBAHO HA CledYIoulemM C8oUcmae . eClli
¢bynkums f(X) aBisieTcsl MepuoANYECKON U €€ Mepuoj paBeH uuciay T, TO mepuoaudeckoil Oymer
T

k70,27 I,

¢dbynkuus y=kf (ax+b), (rme
3agaHust:
1. HaiimuTte obnacTte onpeaeneHus: QyHKIHHA

s 3
0y 3X— 176y ey VIR VR

2. OnpeenuTh YeTHOCTh MM HEUYETHOCTh (DYHKITUI:
2

0,a” 0 u b — MOCTOSIHHBIC) U €€ MEePUOJI PABEH YUCITY

a) f(x)= X +4 6) f(x)=- Xy B) f(x)=* X



3. Haiigem nepuon st pyHKIUH y:sin[ 2x+1)

4. Haiinute 061acTh onpeieseHusl 1 MHOKECTBO 3HAUEHUN (YHKIIMH:

2 —
X +16)y:1,fx 2

a)y=
5. BeIsICHUTE Y€ THOCTb, MJIM HEYETHOCTD CIEAYIOMMX (DyHKIIHA:
x2—x
2 _ 4 2
a)y= 2 0)y=3+% "2 p)y =" tigx
2 .
r)y=%X TCOSX .y sinx

IIpakTnueckas padora Ne20 nmo reme: I'papuk pynkuuu. Ilocrpoenne rpadpukos pyHkumii,
3aaHHBIMH Pa3JIMYHBIMH CIIOCO0AMHU.

OCHOBHBIMH  HEOCTaTKAMH  CJIOBECHOTO croco0a 3agaHus (DYHKIUU  SBISIOTCS
HEBO3MOJXKHOCTh BBIUMCIICHHS 3HAYCHHH (QYHKIMUA TPU TPOU3BOJIBHOM 3HAYEHUHM apTyMEHTa M
OTCYTCTBHE HATJISITHOCTHU. [JTaBHOE MPEUMYIIIECTBO KE 3aKII0YAETCSl B BO3MOXKHOCTH 3aJaHUs TeX
(GyHKIHA, KOTOPBIE HE Y1a€TCS BBIPA3UTh aHATUTUYECKH.

Ocnoegnule ceolicmea yHkyuu.

1. Yemnocms u neuemnocms

@yHKIUA HAa3bIBACTCS Y€MHOU, €CITU

— obnacTh onpeneneHus GyHKIIMH CAMMETPHYHA OTHOCUTEIILHO HYJIS;

— st moboro x u3 obnactu onpenencHus f(-x) = f(x).

I'paduik yeTHOM QYHKIIMH CUMMETPUYECH OTHOCUTEIBHO ocu Oy

OyHKIUS HA3BIBACTCS HeUemHOU, €CIIN

— o0acTh onpeaeeHus GyHKIIUA CHMMETPUYHA OTHOCUTEIIBHO HYJIS;

— st mo0oro X u3 obyactu onpeneneHus f(-x) = —(x).

I'paduik HeyeTHOW PYHKIIMU CUMMETPUYCH OTHOCUTEIILHO Hayajga KOOPAUHAT.

Y Y

ry=f(x)

C4 |

I

-a

= __|S(-a)

-a 0 a X

Puc. 5 Puc. 6

2. Ilepuoouunocmeo.

Oynkuus f(x) Ha3zpIBaeTcs epuoAMYeckoi ¢ nepuogom T, ecnu uist nrodoro x U3z obnactu
onpenenenus f(x) = f(x+T) = f(x-T).

I'paduk mepuoanyeckoil (YHKIMH COCTOMT W3 HEOTPAHHYCHHO IMOBTOPSIONIMXCS
OJINHAKOBBIX (hparMeHTOB.
3. Monomonnocmo (603pacmanue, yovieanue).

Oyukuusa f(x) 6ospacmaem Ha MHOXecTBe P, ecim st m00bix X1 W X2 W3 3TOrO
MHO’KECTBa, TaKHX, 4TO X | < X2 BhIMOIHEHO HepaBeHCTBO f(x 1)< f(x2).

Oyukuus f(x) yovieaem Ha MHOKecTBe P, ecnu uist m100bIX X1 1 X2 U3 3TOr0 MHOXKECTBA,
TakuX, 9T0 X1 < X2 BBIMOTHEHO HepaBeHCTBO f(x1) > f(x2).
4. Oxempemymbi

Touka Xmax Ha3bIBaeTcs moukou maxcumyma pyakmuu f(X), ecnmu nus Bcex X u3
HEKOTOPOM OKpeCcTHOCTH Xmax , BBIMOJIHEHO HepaBeHCTBO f(x)< f(Xmax).

3navenue Ymax = f(Xmax) Ha3zbIBaeTcs mMaxcumymom 3T0N GyHKIHH.
Xmax — TO4Ka MaKCUMyMa
Ymax — MakcumyM



Touka Xmin Ha3bBaeTca mouxou munumyma Qynkuu f(x), eciam 1t Bcex X U3 HEKOTOPO
OKPECTHOCTH Xmin , BBITOJTHEHO HepaBeHCTBO f(X) f(Xmin).

3nauenue Ymin=f(Xmin) Ha3bIBACTCS MUHUMYMOM ITON (PYHKIIHH.
5. Hyau ¢pynxyuu

Hynewm dynkuun y = f(x) Ha3zbIBaeTCs TaKO€ 3HAUYCHHE apTYMEHTa X, IIPU KOTOPOM (PyHKITHS
oOpamraeTcs B HyJb: f(X) = 0.
6. Ocpanuuennocmo.

OyHKIMS HA3bIBACTCS 02PAHUYEHHOU, €CITH CYIIECTBYET TaKoe MOJOKUTEIbHOE YHCIo M,
910 |f (X )| M ams Bcex 3HaUYCHUH X .

Ecnu Takoro 4ncna He CymecTByeT, TO QYHKIUS - HEOTpaHUYSHHAsL.

3agaHus:

1. TocTpoiite rpaduk GyHKIUH Y = X — 3X + 3, HCHONBL3Ys KPATKYI0 CXEMY IIOCTPOEHHUS.
CXeMy TOCTPOCHHUSI.

y=x+t—-

2. Toctpoiite rpaduk GyHKIUU x—1 7, wucmonp3ys MOAPOOHYIO CXeMy

IMOCTPOCHUSA. CXEMY ITIOCTPOCHUA.

1 2
y= 3 x°—3x+ 1
3. Haiitu obnacts onpenenenus GyHKIUH:
B |
4. IToctpoiite rpaduk GyHKIUN ¥y= rJ.r'+11
_ x4+
5. ITocTpoiite rpadux (byHKupmy T z-3

IIpakTnueckas padora Ne21 nmo reme: Pa3BepTka MHOTOIpaHHHKOB.

PaccMoTpuM mocTpoeHue yepTekel pa3BepCTKH Pa3INIHbIX 00 BEMHBIX TEIl.

MocTpoeHue YepTexa pa3BepTKU NOBEPXHOCTEN
TpeyronbHoil NpusMel

Q, Aoy ceuda

40

= ! 90

p Ten np 1 TPeyToNbHON NMPU3MBbI NpeacTaBnAeT coGon
Y (purypy. coc n3 6 rpaHen - np Y M AByX
OCHOBaHWM — TPEYTroNbHUKOB

Ly P




MocTpoeHne YepTexa pasBepTKU NOBEPXHOCTEN
NpaBnnbHON YeTbIPeXyronbHoi NMpammas!

MocTpoeHue YyepTexa pasBepTKN NOBEPXHOCTEN

4

Q

vy czuda

i

5 30

90

PasBepTka NoBepXHOCTEH NPAMON NPUIMBLI NPEACTABNAET COGON NNOCKYI0 (Urypy,
"3 6¢ TpaHen - " aByx

NPAMOYFONLHUKOB

3ananue: [locTpouTh pa3BepTKy pa3iIMUHbIX MHOTOTPAHHHUKOB.
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IpakTnueckas padora Ne22 no reme: Pemenue 3a1a4 Ha HaXO0KIeHHe TUIOATN
NMOBEPXHOCTH MapaJiiejienuinena u Kyoa.

[Tnomane NOBEpXHOCTH U 00BEM MapajuiesienuIea, Kyoa.

IIpusma

Pucynok

Y MOJIHOM TTIOBEPXHOCTH

dopmysl 1yt 00BeMa, TIoHaan O0OKOBOH

Ky6

S S—
Cimmrrr
.

;th

V=a,

S601< = 4612,

Snom—x = 6612,

rae a — JyuHa pedpa Kyoa.

[TpssMoyronbHbIIA
napasuiesienumes

e
e
Ay -
o -

v : -

V = abc,

Seox = 2ac + 2bc,

SI'IO.TIH =2ac+ 2bc+2ab,

rie

a, b — JUTUHBI pedep
napajuieJenumnesa,

¢ - BBICOTA MapaJiieenuIe/a.

OCHOBaHHA

IIpsamoit
napasuiesienumne],
B OCHOBAHUHU KOT.
JEKUT
napasueIorpaMm
CO CTOpOHaMHu 4,
b u yriaom ¢

Socu = ab sin @,

V = Socu h = abh sin o,

Seox = 2ah + 2bh,

Snom = 2ab sin ¢ + 2ah +2bh,
rie

a, b— JUTHHBI pedep
napasuiesenumnenaa,

¢— yrom Mexuay pedpamu
napauieNienumne/ia,

h - BBICOTA MapasuielienuIie 1a.

OCHOBAHUA

OCHOBAaHUsA

[TpounsBonbHBIN
napasuieseIuIie,

SOCH = gb sin Q,

V = Socu h = abh sin ¢,

V = Suepn C,

Stox = Pnepn c,

Shom = 2ab sin @ + Prepn ¢,
rae

a, b— JUTHHBI pedep
napasuieJenumnesna,

¢@— yroix Mexnay pedpamu
napasuieJenumnesna,

c— JUIMHA OOKOBOTO
napasuiejenumnea,

h - BpICOTa NapaljieNenuIea.

OCHOBAHUA
OCHOBaHUsA

pebpa

3amanus:



1. IBa peOpa npsMOYTOJIBHOTO MapauIeNeHIeIa, BEIXOISIINE U3 OJJHOW BEpUIMHBI, paBHbI 1, 2. [Tnomans
MMOBEPXHOCTH Mapasienenumena pasHa 16. Haiiaute ero nuaronans.

2. 1Ba peOpa mpsIMOyTOIBHOTO Tapaiesienuea, BRIXOSIINE U3 OJJHOW BEPIINHbI, paBHHI 2, 4. JlnaroHanb
napaenenumneaa pasHa 6. Haiimure miomaas moBepXHOCTH NMapaljieNienuiena.

3. PeOpa npsMOYTOJIEHOTO Mapajuiesieune/a, BEIXOASIHE U3 OHOW BEPIIMHEI, paBHbI 1, 2 u 7. Haiimure
€ro IJIOMIA b TOBEPXHOCTH.

4. IIBa pebpa mpsSMOYTONBHOTO Mapaijie]enuIesna, BhIXOIIIIMe U3 OJHON BepIInHBl, paBHbl 7 1 4. O0beM
napawienenuneaa pasex 140. Haiinqure muonanb ero moBepXHOCTH.

5. JIBa pebpa npsAMOyrojbHOTO MapauIeenuIiea, BEIXOIAIHE U3 OAHON BEpIIUHbI, paBHbI 3 U 4. [Lmomanm
ITOBEPXHOCTH 3TOTO Mapajuienenuiena pasHa 94. Haiinute Tperbe pedpo, BBIXOSIIEE U3 TOH K€ BEPIIHHEI.
6. /IBa pebpa mpsAMOYyTroJbHOTO MapajuIeeuIIea, BEIXOISIHE U3 OAHON BEpIIUHbI, paBHbI 3 U 4. [Lmomanm
MMOBEPXHOCTH 3TOTO Napasuienenuneaa pasHa 94. Haiiaure Tperbe pedpo, BEIXOSIIEE U3 TOH K€ BEPILIMHBI.
7. llpsmMoyronbHBIA NapajieNenune]l OMUCcaH OKOJIo eAWHWYHOH cdepbl. Haitaure ero mmomanb
MTOBEPXHOCTH.

8. O0beM kyOa paBeH 8. Haiinute miomaas €ro NoBEpXHOCTH.

9. O6bem mepBoro kKyba B 8 pa3 Oonblie o0bemMa BToporo Kyba. Bo ckoibko pa3 miomanb NOBEPXHOCTH
MepBoro Ky6a OoJblIe MIIOLIa 1 MOBEPXHOCTH BTOPOro Kyba?

IIpakTnuyeckas padora Ne23 mo reme: Ilupamuga B reomerpuu.

Ilupamuoa — MHOTOTpaHHUK, COCTaBICHHBIN U3 71-YTOIBHUKA U 71 TPEYTOJIbHUKOB

OcHosanue nupamuowvl — TpaHb NUPAMUIBL, SIBISIFOIIASACS 1-yYTOJIBHUKOM

Bepuwiuna nupamuowvr — o01iast Touka BceX TPEyTrOJIbHUKOB, JI€XKAIMX B OOKOBBIX I'PaHSX.

bokosas epans — rpaHb TUpaMUIBL, SIBISIOMASACS TPEYTOIBHUKOM

boxoswvie pebpa — ob1IMEe 0OTpe3KH OOKOBBIX IpaHeit

Bvicoma — neprnieHIuKynsip, ONyIIEHHBINA U3 BEPIIMHBI IMPaAMUJIbI HA €€ OCHOBAaHUE

Anogema — BricoTa OOKOBOI TpaHU MPABUIHHON TUPAMUIBI

IIpasunvnas nupamuoa — NUpamMKuia, B OCHOBAaHUM KOTOPOM JIEKUT MPaBUIbHBI MHOTOYTOJIbHHUK,
a OTPE30K, COSUHSIONINN BEPITUHY U IIEHTP OCHOBAHUS TUPAMUJIBI, SIBJISETCS BHICOTON

Yceuennasn nupamuda — MHOTOTpaHHHUK, 0OPa30BaHHBIN IBYMS 7-yTOJIbHUKAMH, PACIOJIOKEHHBIMU
B MapaJuIeNbHbIX TUIOCKOCTAX (HM)KHEE U BEPXHEE OCHOBAHUE) U N-YETHIPEXYTOJIbHUKOB (OOKOBBIE
rpaHu).

Inowaow nonnoii nogepxuocmu nupamudvl — CyMma Iionaie Bcex rpanei mupaMu/Ibl

Inowaow 6oxosol nogepxHocmu NUPaMudbl — CyMma TuIoaaei 00KOBBIX TPaHEH MUPAMU/IBI.

P

3aganust:

1. B MpaBUJIbHOM TpPEyroNbHON mmupamuze SABC c BEPLINHOM S OMCCEKTPUCHI
TpeyronsHuka A BC nepecekatorcs B Touke O. Ilnomans tpeyronsHuka ABC paBHa 2; 00beM HUpaMUIBI
paBeH 6. Haitnute qyuny otpeska OS.

2. B mpaBunbHON 4yeTslpexyrosbHoW nupamuiae SABCD touka O — meHTp OCHOBaHuUA, S —
BepmmHa, SO=15, BD=16. Haiinute 60koBoe pedpo SA.

3. B mpaBunbHO# TpeyronpHOi mupamuae SABC Touka M — cepenuna pedbpa AB, S — BepuinHa. M3BecTHO,
yto BC =3, a myioniaib O0KOBOM MOBEPXHOCTH MUPaMHUIbI paBHa 45. Haliaure qiuHy otpeska SM.

4. B npaBunbsHO# TpeyronpHoi mupamuie SABC Touka L — cepeauna pedpa AC, S — Bepuinna. M3BectHo,
yt0 BC=6, a SL= 5. Haligure miomanas 60KOBOH MOBEPXHOCTH MUPAMHUIBI.



5. O0beM mpaBuNbHOU uerhipexyronbHoil mupamuabl SABCD pasen 12. Touka E — cepenuna pedpa SB.
Haiinute 06bem TpeyronpHoi nmupamuasl EABC.

IpakTnueckasi padora Ne24 no reme: Pemenue 3a1aHuii Ha HaAX0K/IeHHE JIEMEHTOB
HWJINHAPA U KOHYCA.

Onpedenenue: OObeMHBIE TeNa, KOTOpPbIE BO3HUKAIOT MPH BPAIIEHUU HEKOW TIOCKOM
GuUrypsl, KOTOpas, B CBOI O4Yepe/]b, OIPAHMYCHA KPUBOU W
aindps T BpaIlaeTcsi BOKPYT OCH, JIeXKamled B TOW JK€ IUIOCKOCTH,
B .‘ HA3bIBAIOTCS TEJIAMH BPAILECHUS.
o "jiwmWWWM 1.  Hunuaap.
a’ Onpeodenenue: Teno, orpaHuYeHHOE ITUIUHIPUYCCKOM
7_/ genoaae MOBEPXHOCTBIO M JIByMs Kpyramm ¢ rpaHuuamu L u Ly,

i ey 2 HA3BIBACTCS YUAUHOPOM.
Oce yuaundpa 1%
Puc. 1 s 3a mnaomaab OOKOBOW TOBEPXHOCTH UWJIHHAPA

Obpasywugie
yuaundpa ]

NMPUHUMAETCS IJI0MIAb €€ Pa3BePTKH.

Ssox = 2TTH

[Tmomaapo MOJIHOM MOBEPXHOCTH IIWJIWHAPA Ha3bIBACTCS CyMMma Iutomazeid OOKOBOM
MOBEPXHOCTH U JIBYX OCHOBaHM.

S, n =2mr(r+h)

2.  Konyc.
_~Uch Kokjca Onpedenenue: Teno, OrpaHUYEHHOE KOHUYECKOU
Pl ——sepuiuna MMOBEPXHOCTHIO M KPYTOM C rpaHulieil L, Ha3pIBaeTcs konycom ( puc. 2)
KOMLCQ

3a nuomaab 00KOBOW NMOBEPXHOCTH KOHYCA NPHUHUMAETCS
;Jﬁp::.fymurrw II0IaAb €€ Pa3BePTKH.

KOHYCQ SﬁDK — R_T,I

— donoeas [Tnomanpro MOJIHON NMOBEPXHOCTH KOHYCa HAa3bIBACTCA CyMMa
noseprHocmy  onaaei O0OKOBOM MOBEPXHOCTH U OCHOBAHMUSI.
KoHYyca
Spn =mr(l+71)

OCHOBaHUE
KoHYca

Puc. 2

Saganus:

1. JInuHa OKpYXHOCTH OCHOBaHMs LUIUHApa paBHa 1. [lnomans 60koBOI MOBEPXHOCTH paBHa 2.
Haiinure BeICOTY MIIMHIpA.

2. OceBoe ceueHue KOHyca paBHOCTOPOHHUHN TpeyroJIbHUK co ctopoHoi 10cm. Halitu paguyc
OCHOBaHHs U BBICOTY KOHYcCA.

3. BoicoTa koHyca 4 cM, paguyc ocHoBaHMA — 3 cM. HaliTi 0Opa3yrolyro KoHyca.

4. Paguyc konyca 5 cm, oOpa3syromias — 8 cM. Haiitu 60k0BYI0 IOBEPXHOCTh KOHYCA.

5. OceBoe ceueHne LUIUHIpa — KBaApaT co CTOpoHOM 6 cM. HaliTh BBICOTY M paanyC OCHOBaHHS
LUIMHIPA.

6. Pannyc ocHOBaHus IMJIMH/pA paBeH 2M, BbicoTa 3M. HaiiTu 60KOBYI0 MOBEPXHOCTh LIMJIMHIPA.

IIpakTnueckas padora Ne25 nmo reme: Pemienne 3a1a4 1 ynpakHeHMl Ha HAX0KACHHUE
U101 a/Ieil MOBEPXHOCTeH HMJIMHAPA U KOHYCA.

Hununamap (puc. 1.18) Konyc (puc. 1.19)
[Tnomane 60xkoBoi MoBepxHOCTH: [1101Ia 1P GOKOBO TOBEPXHOCTH:
S =2aRE | Sg, =nRL,

Fox FoxN

[Imomane nonHoM noBepxHocTy: [lmomans NoJTHON NOBEPXHOCTH:



Sy = 27RH + 27R*. o = TRL + 7R2

3 A

Puc. 1.18 Puc

[Tap
[Tmomanas  MOBEPXHOCTH S uoowem V' mrapa  pazamyca I onpenenstoTes
(bopMynaMn
S = 4?T'r
S= rd
V= 2y
= —7r
3

3amaHust:

1. Ilmomans OGOKOBOW IOBEPXHOCTH IMJWHApAa paBHAa 217, a AuaMeTp OCHOBAHUS paBeH 7.
Haitgure BBICOTY HIMIIMHIpA.

2. Ilnomans oOcCHOBaHMA KoHyca 36m  cM?>, a ero obpasyromas 10  cwm.

Boruuciants O0OKOBYIO MOBEPXHOCTh KOHYCA.

3. O0bem mapa paBeH 288 m. Halimure miomniaap 00KOBOW MOBEPXHOCTH KOHYCAa BIIMCAHHOTO B
map. OcHOBaHHEM KOHYCa SBIISETCS OOIBIIUI KPYT.

4. Oxo010 mapa onucaH UUIUHAP, MIIOMIAlb TOBEPXHOCTU KOTOporo pasHa 18. Halinure ninoniaas
MMOBEPXHOCTH I1apa.

5. Ilimomaae 0ceBOro cedeHus: MpsSMOro Kpyrioro HMuiuHIapa paBHa 24. Haiinute miomaab ero
OOKOBOI MOBEPXHOCTH.

6. BoicoTa nnninaapa 6am, paanyc ocHoBanus SaM. Haliqute 60KOBYIO MOBEPXHOCTh IIMITHMHAPA.

7. JlnaroHanb OCEBOTO CEYEHMS LIMIMHAPA HAKIOHEHA K INIOCKOCTH OCHOBaHHMA noj yriom 60° u
paBHa 20 cm. Haiinure momaas 60KOBOM MOBEPXHOCTH ITUITUHIPA.

8. Beicota koHyca paBHa 6, oOpasyromas paBHa 10. HaiiguTe muomans O0KOBOW MOBEPXHOCTH
KOHYycCa.

9. O6pasyromiass KoHyca paBHa 18 CM M HakJIOHEHa K IJIOCKOCTH OCHOBaHUS Toja yriiom 60°.
Hatinure niomaas moJiHON MOBEPXHOCTH KOHYCA.

IpakTueckasi padora Ne26 no reme: Pemenune 3a1a4 Ha HaxoKaAeHHe 00beMa PU3MBI.

OO0BEM MPAMOYTONBHOTO Mapajuieenuiieia paBeH MPOU3BEICHUIO TPEX ero U3MEPCHHH.
V =abc

E1w€ me1 roBopuiy, 4to:
O0BEM TIpsAAMOTO MapajuieNienuIea paBeH MPON3BEICHUIO IO OCHOBAHHUS Ha BBICOTY.


https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%259F%25D0%25BB%25D0%25BE%25D1%2589%25D0%25B0%25D0%25B4%25D1%258C_%25D0%25BF%25D0%25BE%25D0%25B2%25D0%25B5%25D1%2580%25D1%2585%25D0%25BD%25D0%25BE%25D1%2581%25D1%2582%25D0%25B8
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%259E%25D0%25B1%25D1%258A%25D1%2591%25D0%25BC_%28%25D0%25B3%25D0%25B5%25D0%25BE%25D0%25BC%25D0%25B5%25D1%2582%25D1%2580%25D0%25B8%25D1%258F%29

OO0BEM psAMO TPU3MBI, OCHOBAaHHUEM KOTOPOH SIBIISIETCS MPSMOYTOJILHBINA TPEYTOJIbHHUK, PABEH IPOU3BEICHUIO
IIJIOLAIU OCHOBAHUS Ha BBICOTY.

V = St]l;..‘]{h

3amanus:

1. Halitu o0beM npsiMON NHpU3MBI C BBICOTOW 5CM, B OCHOBaHMHM KOTOPOHM JIEXKHUT POMO c
JaroHals MU, paBHbIMU 4 1 6CM.

2. OcHOBaHHMEM IPSMOM TPEYTrOJIbHOW MPU3MBI CIIYKUT MPSIMOYTOJIbHBIN TPEYTOJIBHUK C KaTeTaMHU
6 u 8, 6okoBOE pedpo paBHO 5. Haitaure 00beM MpU3MBI.

3.Haitnure 06beM MpaBMIILHOM MIECTHYTOJIBHOM MPU3MBI, CTOPOHBI OCHOBAHHUSI KOTOPOH PaBHHI 1, a
GoKOBBIE pebpa paBHBI V3.

4. OcnoBanue npsmoit npusMbl ABCABiC; ectb npsmoyrosbsbiii TpeyroasHuk ABC (yron
ABC=90°), AB=4cM. Boruricnute 00beM NpU3MBI, €CITH PaIUyC OKPYKHOCTH, OIMHUCAHHOW OKOJIO
tpeyronbHuka ABC, paBen 2,5¢cM, a BeicoTa mpu3Mbl paBHa 10cm.

IMpakTnueckasi padora Ne27 no reme: Pemenue 3a1a4 Ha HaXO0KAeHHe 00beMa MUPAMU/IbI.

O0BeM nupaMuabl paBCH OHHOﬁ TPETHU, NPOU3BCACHUS TIJIOIIA/ I OCHOBAHUS HAa BBICOTY.

.1
I ZES:K -k
3amanust:

1. JlaHbl 1Be mpaBWIbHBIC YETHIPEXYTOIBHBIC MUpaMubl. OOBEM MepBOi IMpaMuIbl paBeH 16. Y BTOpoii
MMUpaMHJIBI BBICOTA B 2 pa3a OoIbplle, a CTOpOHA OCHOBaHUSA B 1,5 pasza Oombine, yem y mepBoi. Haitnure
00BEM BTOPOI MUPAMUIBL.

2. Haiimute 00beM MPaBUIIBHOW TPEYTOIBHON MTUPAaMUIBI, CTOPOHBI OCHOBAHHSI KOTOPOM paBHEI 1, a BEICOTa
paBHa KOpeHb U3 3.

3. Ilupamuna CrHodpy umeer (GopMy NPaBUIBLHONW YETHIPEXYTOJABHONW MUPaMUABI, CTOPOHA OCHOBAHHMSI
KoTopoii paBHa 220 M, a Beicota — 104 M. CTOpoHa OCHOBaHMSI TOYHOM MY3€HHOW KOIUM 3TOM MHUPaMHUIBI
paBHa 44 cM. Haiinute BricOTy My3eiiHOM kormuu. OTBET JaiiTe B CaHTUMETpax.

4. B tpeyronbHoii mmupamune ABCD pédbpa AB, AC u AD B3auMHO mnepnieHAuKysipHbl. Halinure o0béM
3TOoM upaMuabl, eciu AB =6, AC=18u AD=38.



5. OcHOBaHWEM MUPAMUIIBI SBISIETCS] IPSMOYTONBHUK co cTopoHamu 3 u 4. Ee o0bem pasen 16. Haiinure
BBICOTY 3TOW MUPaMUBI.

[pakTnueckas padora Ne28 no reme: @opmyJia niaomanu cepsl.

OKpysrcHoCmb — MHOXKECTBO TOYEK IIJIOCKOCTH, DPABHOYAAIEHHBIX OT JaHHOW TOYKH.
JlaHHas TOYKa HA3BIBACTCS YeHmpOoM OKPYKHOCTH, PACCTOSIHME OT IIEHTpa 10 J000H TOYKH
OKPY>KHOCTHU Ha3bIBACTCS paouycom OKpyKHOCTH.

Kpye —3T0 4acTh MI0CKOCTH, OrpaHUYEHHAs! OKPY>KHOCTBIO.

Cgpepa — 3T0 IOBEPXHOCTh, COCTOAIIAS U3 BCEX TOUEK NMPOCTPAHCTBA, PACHOJI0KEHHBIX Ha
3aJJaHHOM PACCTOSIHUU OT JAaHHON TOYKH, KOTOPYIO Ha3bIBAIOT YEHMPOM.

Teno, orpannuennoe cepoil, Ha3bIBACTCS UUADOM.

[Hap moxxHo omucate U uHaue. [llapom paguyca R ¢ mnentpom B Touke O Ha3bIBaeTcs TeJo,
KOTOPOE€ COJIEPKUT BCE TOUYKM IMPOCTPAHCTBA, PACIOJIOKEHHBIE OT TOYkM O Ha pacCTOSHUU, HE
npesbimaronieM R (Bkiatouas O), 1 HE COAEPKUT IPYTUX TOUYEK.

Vpasnenue cghepul ) i i

(x—x0)"+ P = y0)* + (2 - 20)" =R*_ ypaBHeHue chepbl paguyca R u nenrtpom C(Xo; yo; o).
[ImockocTh, mMmeromass co cdepoil TOIBKO OJHY OOIIyI0 TOYKY, HA3bIBACTCS KACamenbHOU
nI0CKOCMbIO K cghepe, a UX 0o0LIasi TOUKA — MOYKOU KACAHUSL.

Ceemenm wapa - 3TO dYacTb IIapa, KOTOpas OTCEKaeTcs OT wLapa CeKylel
IUIOCKOCTBIO. OCHOBOU  ce2meHma Ha3bIBAIOT ~ KPYr, KOTOpPBI  oOpazoBajcs B MecTe
cedeHust. Boicomoti ceemenma h Ha3pIBAIOT AJMWHY MEPHEHAMKYISpPA MPOBEIACHHOTO C CEpeIUHBI
OCHOBBI CETMEHTA K TOBEPXHOCTH CErMEHTA.

Cexmopom Ha3bIBa€TCS YacTh IIapa, OrPaHUYEHHAs COBOKYIHOCTbIO BCEX JIyuew,
UCXOJAIMX U3 HeHTpa mapa O u 00pa3yromux Kpyr Ha ero HOBEpXHOCTH C PAJINYCOM T.
3aganust:

1. Bepmmna A ky6a ABCDA1BICIDI ¢ pebpom 1,6 siBnsieTcst neHTpoM chepsl, MPOXoasiien
yepe3 Touky Al. Haliaure muomane S yactu cdepsl, coaepxaiieiics BHyTpu Kyba. B otBere
3aMUIINTE BETUIHHY S/ T .

2. Cepennna pebpa kyba co ctopoHoi 1,9 sBrnsercs nentpom mapa panuyca 0,95. Halimure
IUIOIAAb S YacTH MOBEPXHOCTH I1apa, Jexaleil BHyTpH ky0a. B otBeTe 3anummte S/m.

3. Hap Bnucan B nuinuHap. [Inomans noBepxHoctyu mapa pasHa 48. Haiinure niomaab noiaHon
MMOBEPXHOCTH LUJIUHAPA.

4. Nano asa mapa. Paguyc nepsoro mapa B 60 pa3 Gosiblie paguyca BToporo. Bo ckoibpko pas
IUIOIIAAb TOBEPXHOCTH MEPBOTO I1apa OoJbIlIe MI0IIAH TOBEPXHOCTH BTOPOTro?

IIpakTuueckasi padora Ne29 no reme: [lpousBoanas GyHkuuu.

[lycte ¢dynkums y=f(x) onpeneneHa B TOYkKaxX Xo U Xi. Pa3HOCTB X1—Xo HAa3BIBAIOT NpupayeHuem
apeymenma (pu nepexonae oT TOYKH X0 K TOYKE X1), a pasHocTsb f(X1)-
f(X0) Ha3BIBAIOT npuUpaujeruem GyHKyuu.

[lycTh byHKIISA y=f(x) omnpejeneHa B TOYKAX X0 ¥ X1. Pa3znocth
X1—X0 Ha3bIBAIOT npupaweHuem apeymernma (Ipu MEpexosie OT TOYKU Xo K TOYKE X1), a Pa3HOCTh
f(x1)-f(x0) HA3BIBAIOT npupawenuem GyHKyuu.



[Ipupamenue aprymenta o0o3HayaroT AX (YUTAIOT: JIeJbTa UKC; A — mpomnucHas OykBa
rpedeckoro amndaBuTa "menbra'; COOTBETCTBYIOIIAS CTPOYHAss OyKBa THUIIETCS Tak: d).
[Tpupamenue Gpynkunn o0o3HauaroT Ay min Af.

Hrak, X1-X0=AX, 3HAUUT, X1=X0TAX.
f(x1)-f(x0)=Ay, 3Hauwur,
Ay=f(x0+Ax)-f(x0). (1)

Onpenenenne. [Ipon3BogHON (QYHKIIMU HA3BIBAETCS MPENEA OTHOILICHUS MPHUPAIICHUS

(yHKIHMH K MPUPAIIEHUIO apTyMEHTa, KOT/1a MPUPALICHUE apryMEHTa CTPEMUTCS K HYJIIO.
,_ Ay yleo+Ax) —y(xo)

CAx Ax
3amanus:
1 .Haiinute npoussoansle GpyHkuuii a)y=3x,0) y=—7y—7;
B) y=9x; r) y=11-6xy; 1) y=8Vx+7sin(x), y=8x+7sin(x).
2. Haitnure mpousBoiHbIe PyHKIMHA. a) y=sin(X)5x; 0) y=ctg(x)+23xy; B) y=(3—7x)9y.
3. I[IpssMonuHeNHOE NBM>KEHUE TOYKH ONUCHIBAETCS 3aKOHOM t6—4t3t6—4t3. Haiinnure ee ckopocTb
B MOMEHT BpeMeHH t=3ct.
4. Haiinure mpou3BOIHBIC (PYHKITUI.
a)y=3x3; 0) y=8y+8; B) y=112x; 1) y=5x+5; 1) y=2Vx+cos(x)3y.

IpakTnueckas padora Ne30 mo reme: Borunciienne miomajeii miockoi purypol ¢ noMoubr
oInpeieJIeHHOT0 MHTerpaJa.

Bbruncnuth niuomaas KpUBOJIMHEHHON Tpaneuul, OrpaHUuYeHHOM TuHusAMH (puc. 1).
y=flx),x=ax=by=0

¥

0 a b x

Puc. 1. [1nomans KpUBOJIMHEHHON Tpaneuuu

a, b n
Pa30ounu OTpe301<[ ’ ]Ha OJIMHAKOBBIX OTPE3KOB, 3aMEHUJIM HCKOMYIO ILUIOIIA[b IUIOMIAIbIO
MOCTYTICHYACTON JIMHHUM, JIETKO €€ COCYHTAIM W TOJYYWJId TPHUOIMKEHHOE pEIICHHE HalleH
)

u

§=J; f()dx

1 — 00 5
3aja4un. [lanee ycrpemunu B Iipezeiie ™

MOJTyYMJIM HCKOMYIO TuToIans S. Beenn o6o3HaueHme



Orto ompeneneHHbId MHTErpaa. BoT TakuMm 006pa3oM Mbl IBITAINCH PEHIUTh 3a1ady. Mbl 3HaeMm
Tenepb, KaKk NPUOJIIMKEHHO €€ PELIUTh, 3HaeM 0003HauyeHHs JJi1 TOYHOI'O PEUICHMs, HO TOYHOI'O
pELIEHNUs €11Ie HE 3HAEM.

3areM MbI IOJIy4UIH TOYHOE PELICHUE 3a1a41 CIEAYOIMM 00pa3oM: puc. 2:

y

N X
0 d X b
Puc. 2. ®ynknus S (x)
Brem yHKIIIO s [x] Kasomy X 12 OTpeake [a, b] cooTBETCTRYET S —— oz

o o S(x
COOTBETCTBYIOIIEH  YacThIO  KPUBOM ( ) Tak, BBemeHHas (YHKIUS  yJOBIECTBOPSET
€IMHCTBEHHOMY 3aKOHY, & HMEHHO:

x S(x)
KaxxgoMy © COOTBETCTBYET €/JMHCTBEHHOE 3HAYECHHE .

5'(x) = f(x)

Mpbl J10Ka3ajau, 4TO NPOM3BOJHAS ATOW Ke (QYHKIMH U JO0Ka3alld, YTO TO4YHas
IUIOLIAAb BBIUMCISAETCS ciaeayomum oopasom. Hano Haiitu n1o0yro nepBooOpasHyro oT GpyHKUUU

f(x)

b
U B3STh NPUPALIEHUE 3TUX NEPBOOOpa3HBbIX. TO €CTh B3ATh MEPBOOOpPA3HYI0 B TOUKE U

OTHATH NEPBOOOPasHYI0 B Touke &= = F(b) = F(a). i g pesynbTaTe MBI MONYYUIH (HOpMyIy,
KOTOPOii MBI Gy1EM MONIB30BATHCS IS BHIYUCICHHUS MLIOMIA e

§ =[] f(x)dx = F(b) = F(a)

3amaHus:

-
&

. . V=x
1. Haittu muiomaab Gurypsl, orpaHMuE€HHOM TUHUSAMHU -

. o v=sinx,v=0,x=0, x =m.
2. Haiitu nmomanb Gurypsl, OorpaHUYCHHON TUHUSIMH ~ -

V=0,x=1,x=2.

1
y==,y=0x=1, x =2,
3. Haiitu nowmaas Gurypsel, orpaHU4€HHON JTUHUSAMU *

. o v=—x>44x,v=0.
4. Haittu momaib GUrypsl, OrpaHU4eHHON TUHUSAMH ~ -

. . y =sinx,y = 0,xe[m, 2m]
5. Haiitu utomaab GUrypsl, OrpaHHYCHHON TUHUSAME - .

6. Haiitu nomaap Gurypsel, OrpaHHuEHHYIO0 JIMHUSAMU

y=—x"tT4xuHy=x

MeToauyeckune yKazaHus K CAaMOCTOATEJIbHOM padoTe

CamocrosTenbHas paboTa sIBISETCS OJHUM M3 BUIOB Y4EeOHBIX 3aHATUH O0y4aromumxcs H
IIpeIHa3HaueHa AJs pealnn3auy yueOHOro miaHa 1o IUCUUIUIMHEK MaTteMaThKay.

MeToanueckie peKOMEHJAIMU 10 OPraHU3aIl[Mi U MPOBEIECHUIO0 CAMOCTOSATENbHBIX padoT
pa3zpaboTaHbl B COOTBETCTBUM C YUEOHBIM IUIAHOM, IPUMEPHON IPOrpPaMMOM OCHOBHOTO OOILEro
obpazoBanust 1 PI'OC (TpeTbero nokonenus) Poccuiickoit @enepannu.



OCHOBHOH 1I€JIBI0 CAMOCTOSITEIBHBIX PadOT SBISETCA: CHOCOOCTBOBAaHHME pealMu3aluU
tpeboBanuit ®I'OC B yacTu, OTHOCSIIEHCS K 3HAHMUSIM, YMEHHUSM, YHUBEPCAIbHBIM Yyue€OHBIM
JeMCTBUAM 3a CUET CAMOCTOSTEIIbHON I€ATEIbHOCTH 00y YaroIuXCs.

CamocTtosTenbHast paboTa J0KHA MPUBUBATh 00YYaIOUIMMCS «KYMEHHUE YUUTHCS», KOTOPOe
MIPEANOJIaraeT  IOJHOLEHHOE OCBOGHME BCEX  KOMIIOHEHTOB  Y4YeOHOH  JesTeIbHOCTU
(mo3HaBaTeNbHBIE M Y4eOHBIC MOTHBBI; yueOHas IieNib, ydueOHas 3aj1ava; ydcOHbIC ACHCTBUS WU
ornepanyy) M BBICTYNAET CYIIECTBEHHBIM (PakTOpoM NOBBIIICHUS 3P()EKTUBHOCTH OCBOEHUS
00y4JaromuMuUCs NMPEIMETHbIX 3HAHUM, YMEHUH U (GOopMHUpOBaHMS KOMIETEHUUH, 00paza Mupa u
[IEHHOCTHO- CMBICJIOBBIX OCHOBAaHUH JIMYHOCTHOTO MOPAJIBHOTO BBIOOPA, MOOYKAATh MOJOIEKD
MIPUHUMATh aKTUBHYIO T'PaXXAAHCKYIO0 MMO3MIIMIO, YCHIIMBATh JINYHOCTHOE pa3BUTHE U 0€30MacHYIO
COLIMANIbHYI0 BKJIIOYEHHOCTh B JKM3Hb OOIIeCTBa, 4YTO TMO3BOJUT B JajbHEHIIeM JIeTKo
aJanTHPOBATHCS B TPYJOBOM KOJJIEKTUBE.

KpuTtepuu onieHKH pe3yjbTaTOB CAaMOCTOSATEILHON padoThI:
Conepxxanue U 00beM MaTepHala, MOJIeKAIIEr0 MPOBEpKe, ompexaenserca nporpammoit. Ilpu
IMPOBCPKE YCBOCHUSA MaTCpHajia HYKHO BBIABJIATH IOJTHOTY, IPOYHOCTb YCBOCHUA 06y‘IaIOH_II/IMI/IC$I
TEOpUU M YMEHUS MPUMEHATH €€ Ha IPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYaIIHAX.
OcHoBHBIMU (hOpMaMM NPOBEPKU 3HAHUNH U YMEHHMH 0OydYaroIMXCsl MO MaTEeMAaTUKE SIBIISIFOTCS
IINCBbMCHHBIC pa6OTLI u yCTHBIfI OoIpocC. OCHOBHBIMU BuJaMHu MNHUCBMCHHBIX pa60T SABJISIFOTCSA:
YOpaKHEHHS, COCTAaBIICHHUA CXeM U TaOJul, TEKyIllHe MHUCbMEHHBIE CaMOCTOSTEIbHbBIC
(oOyyaromye U MPOBEPOYHBIE) pabOTHI, 1A0OPATOPHBIE PadOTHI, TECThI, HTOTOBBIC KOHTPOJIbHBIC
pabotel u T.n. Ilpu oleHKE NMHCHMEHHBIX M YCTHBIX OTBETOB YUWTENIb B IEPBYIO OUYEpelb
YUYHUTBIBACT IIOKA3aHHBIC YHalllTUMUCS 3HAHUSA U YMCHHA.
[Ipu orieHKe OTBETA UCIIOJIB3YETCS TPAAUIIMOHHAS (POpMaA OIEHUBAHMS 110 MATHOAIIBHOM IIKaJIE.
Oue}ma «OTJIMIHO» BBICTABJIACTCA, €CJIN CTY ACHT:

- TIOJTHO PACKpPBUI COJIep)KaHHE MaTepuana B 00beMe, MpeyCMOTPEHHOM MTPOTPaMMO;

- HU3JIOKHI MaTepual I'paMOTHBIM S3bIKOM B OHpeHeHeHHOﬁ JIOTHYECKOH MOCJI€A0BATCIIBHOCTU,
TOYHO MCIIOJIB3YA CIICHMATIU3NPOBAHHYIO TCPMHUHOJIOTIUIO 1 CUMBOJIUKY



- MOKa3aj yMEHHE WLIIOCTPUPOBATh TEOPETHUECKUE MOJOKEHUS KOHKPETHBIMH ITPUMEpPaMH,
NPUMEHSATh UX B HOBOW CHTYaIlH IPY BBINOJHEHUH MTPAKTUYECKOTO 3a/1aHNS;

- NPOAEMOHCTPHPOBAI  YCBOGHHE  paHEe  M3YYEHHBIX  COIYTCTBYIOIIMX  BOIPOCOB,
c(OPMUPOBAHHOCTh U YCTOMYMBOCTD HCIIOJIB3yEMBIX IPU OTBETE YMEHUI U HABBIKOB;

- OTBEYaJl CAaMOCTOSTEJIBHO 0€3 HaBOSIIUX BOIIPOCOB MPEIOAaBATE.

Bo3MOXHBI OJlHa-IB€ HETOYHOCTH MPH OCBEIIEHHUH BTOPOCTEIICHHBIX BONPOCOB WU B
BBIKJIaJIKaX, KOTOPBIE CTYACHT JIETKO UCTIPABIII IO 3aMEYaHUIO TPENOIaBaTels.
OneHka «X0poIo0» BBICTABIISETCS, €CITH:

- OTBET YJOBIETBOPSIET B OCHOBHOM TPEOOBaHMIM Ha OLEHKY «5», HO MIPH 3TOM UMEET OJMH M3
HEJIOCTaTKOB:

- B U3JOXKCHUM JONYLICHbI HeOosplmMe TpoOenbl, HE MCKa3UBIIME JIOTHYECKOTO U
MH(POPMAIIMOHHOTO CO/IeP KaHUs OTBETA;

- JIOTyIIEHBl OJMH-ABA HEJOYeTa NpPHU OCBEIICHHMM OCHOBHOTO COICpXKAaHHUSA OTBETa,
MCIPABJICHHBIE IO 3aMEYaHUIO TPETIOAaBaATEIIS;

- JIOMyIIEHBI OIMOKa MM OoJiee ABYX HEIOYETOB IPH OCBEIICHWH BTOPOCTEIIEHHBIX BOIIPOCOB
WIH B BBIKJIQJKAX, JIETKO MCIIPABICHHBIE 110 3aMEYaHUIO MIPETIOIaBaTeIsl.

OneHka «y/J10BJIETBOPUTEIBHO» BBICTABIISCTCS, €CITH:

- HENOJIHO WJIM HEeIOCJEeJOBAaTEeIbHO PAaCKPHITO COAEpKaHHE MaTepHuaja, HO IOoKa3zaHo oOriee
MOHMMaHUE BOMPOCAa M MPOIACMOHCTPHPOBAHBI YMEHHS, IOCTATOYHBIC IS JaIbHEHIIEro
YCBOCHHUSI TPOIPaMMHOTO MaTepuana, WMENWCh 3aTPYJHEHHsS WM JONyIICHbl OMIMOKH B
ONPE/ICNICHNN TIOHSATUH, , WCIPABICHHBIE IIOCIE HECKOJIBKMX HABOISIIMX BOIPOCOB
IpEeIoIaBaTes;

- CTYJIEHT HE CHOpaBWICS C NPUMEHEHHEM TEOpPHM B HOBOW CHTyallMd IPH BbIOJIHEHUH
MPAKTUIECKOTO 3aJ]aHMs, HO BBITOJHWII 33aJaHHsI 00sI3aTEIIHHOTO YPOBHS CIOKHOCTH 110 JaHHOU
TEMeE,

- MPU 3HAHWU TEOPETHUYECKOr0 MaTepHaja BhISBICHA HEAOCTaTOYHas C(HOPMHUPOBAHHOCTD
OCHOBHBIX YMEHUH 1 HaBBIKOB.

OneHkKa «HeyT0BJIETBOPUTEIBLHO» BBICTABIISCTCS, CCITH:

- HE PacKphITO OCHOBHOE CO/IEPKaHNE yueOHOI0 MaTepuaia;

- 0OHapy’KeHO HE3HaHWE WM HETIOHMMAaHUE CTYACHTOM OoJjbllel uiu Haubosee BaKHOM 4acTH
ydueOHOro Marepuaia,

- JOIYILIEHBI OIIMOKN B ONPEAEICHUH IOHITHH, IPU MCHOJIb30BAaHUU TEPMHUHOJIOTHHU, KOTOPHIE
HE MCIIPABIIEHBI MOCJIE HECKOJIBKUX HABOSIINX BOTIPOCOB MPETIOIaBATEIIS.

- CTYACHT OOHApYXXWI IOJIHOE HE3HAHNE U HEITOHMMAaHUE M3y4aeMOro y4yeOHOTO MaTepuaia Wi
HE CMOT OTBETHUTbH HH HA OJIMH U3 TIOCTABJICHHBIX BOIIPOCOB TI0 U3y4aeMOMY MaTepHay.

CamocrosiTesbHas padora Ne 1
3agaHue: 3anoiaHuTe TadIuIy «YrucioBble MHOYKECTBA»

JeiicTBuUA,
Oo6o3Hauenue
MHOKECTBA IIpumepsn1 Kakue noTpeGHOCTH | KOTOpbIE MOKE
Bun uncaa quce qucen 00CJIyKMBAKOT BBINOJHATH HA/
YHCJIAMHU

Hamypansusie uucna




Ilenvte yucna

PQL(MOHaIleble uyucjsa

Hppayuonanorivie
yucna

Komnnexcunuie uucna

Dopma ebinoHeHUs 3a0aHus: TaOINIA.
CamocrosiTesbHas padora Ne 2
3azaHue: co3aiTe MyJIbTUMEINHHYIO IPE3CHTALUIO HA OJHY U3 CICIYIOIIUX TEM:
e lcropus npouCX0oXKACHHUS KOMIIJIEKCHOTO YUCIIA;
e lcropus pa3BuTHs 4ncia.
IIpe3eHTanuu JOKHBI ObITH BBINOJIHEHBI C COOJIIOCHUEM METOJUYECKUX PEKOMEHIALUH 110
COCTABJICHUIO IIPE3CHTALIMIA.
Dopma ebinoHeHUs 3a0aHUA: TPE3CHTALUSL.
CamocrosiTesqbHas padora Ne 3
3ananue: BhIMOIHUTE MCCIEA0BATENIbCKYIO paboTy 1o teme: «HemnpepbiBHbIE JpoOu» B
COOTBETCTBUH C PEKOMEH/IALIMSAMU K BBIIOJHEHHUIO Y4eOHOI Hccie10BaTeIbcKOM paboThI.
CamocrosiTesbHas padora Ne 4
3amaHue: coCTaBUTh KpoccBop «CTeneHb», ¢ COOM0CHHEM METOIMYECKIX PEKOMEHIANN 1O
COCTaBJIEHUIO KPOCCBOPJIOB.
Dopma vinoHeHUs 3a0aHUs: KPOCCBOPI.

CamocrosiTesbHas padoTa Ne 5
3agaHue: BEIYUCIUTD JIOrapuMbl, UCIOJIb3YsI ONpeAeneHue Joraprugdma, cBocTBa 1orapudmos.



Bapmuanr 1 Bapuanr 2

BrerancanTs: Beranciants:
1.log4 16 1. log 327
2. log 25 125 2. log 49 7
3.logs2 3.log48

7 27
5.1og ¢ © 5.10g53"/5
6. 32logy7 6. 271082
7.log L V2 7.log /27 9

4

8.log _1_ 22

8. log 9 ~ 2

\/E 9. Haiinure X, ecnu
9. Haiinute X, eciu

B 2 lgx=1g25+Ig5
10g2x = log23+log2§

Dopma 8vbinoIHeHUs 3a0aHUsL: BBIMUCIICHUE JIOTapU(PMOB.
CamocrosiTesbHas padora Ne 6
3aoanue: noocomosums pedepat 1o reme « Mysbika u jorapu@mon.

Dopma evinonnenus 3a0anusi: pedepar.

CamocrosiTesibHas padora Ne 7

3aoanue: nodeomosums pedepar mno Teme «llapamnenbHOE TPOEKTHPOBAHWUE U €TO

CBOWCTBa».

Dopma evinonenus 3adanus: pedepar.

CamocrosiTesbHas padora Ne 8

3adanue: pewums 3anauy 1o teme «llepneHauKyIsip ¥ HAKJIOHHAS.

1 BapuanT — Ha BBIOOD 1,3 Miu 5 3a1a4a. 2 BapuaHT — Ha BBIOOp 2,4 wim 5 3a/1a4a.

1) U3 Touku, HE NpHUHAJIEKALEH NaHHOM IMJIOCKOCTH, NPOBEAECHbI K HEH JBE HaKJIOHHBIE,
paBubie 10cm u 18cm. CyMMa [JIMH WX MOPOEKIMH Ha IMUIOCKOCTh paBHa l16¢cMm. Haiitu
MPOEKIUIO KaKI0M HAKJIIOHHOM.

2) Anuna HakiaoHHOM 10cM, nepneHIuKyaspa, IpoBEAEHHOIO U3 TOW e TOUKU YTO U HAKJIOHHAs
K TOM k€ psIMOH, paBHa 6¢cM. HaliiuTe NiMHy IpOEKIUN HAKIIOHHOM.

3) U3 Touku A K JaHHOM IJIOCKOCTH O IPOBEAEHBI EPIEHANKYIAP AA| U JBE HAKIOHHBIE
AB u AC. CA= 4,ZABA| = 30°, LACA| = 60°, a yron mexay HakioHHbBIME 90°. Halitu
PacCcTOsSIHUE MEX]ly OCHOBAaHUSMU HAKJIOHHBIX.

4) U3 Touku A K JaHHOM IJIOCKOCTH O TPOBEACHBI NepeHIuKyIIp AA| U JBe HaKJIOHHBIE AB
n AC, kaxJas U3 KOTOPBIX HAKJIOHEHAa K IUIOCKOCTH Moj yrioM 45°,  yroin Mexnay
HakJIOHHbIMU 120°. PaccTosiHMe MeXay OCHOBaHUSAMHM HakJIOHHBIX 12cm. Halitu paccrosiHue

OT TOYKH A 10 IJIOCKOCTH COL.



5) Huaronanu kBanpata ABCD nepecekarotcst B Touke O. 13 Touku O npoBenéH K MIOCKOCTH

KBajipata nepneHaukyasip OM. Halitu paccrosuue ot Touku M o ctoponsl BC, ecaiu AD =

6¢cM, OM = 4cMm.

@opMa BbINOJIHEHUS. 3A0AHUA: PCUICHUC 3aa4H.

CamocrosiTesibHas padora Ne 9

3aoanue: cozgath mnpeseHTanuio «UW3 ncropun co3gaHusi KOMOMHATOPUKIY

(DopMa BbINOJIHEHUS. 3A0AHUS: nmpe3cHTanus:.

CamocrosiTesbHast padora Ne 10

3adanue: TloarotoBuTh qoknan no teme: « TpeyronsHuk [lackams.

Dopma evinoIHeHUs 3a0aHUs: TOKITAI.

CamocrosiTesbHas padora Ne 11

3aoanue: CocTaBUTH BOIIPOCHI IO TeMe «BekTophl» (He MeHee 6 BOIPOCOB C OTBETAMH).

Dopma 8vinoHeHUs 3a0aHUs; BOTIPOCH TI0 3aJaHHOM TeMe.

CamocTosiTesbHasi padora Ne 12

3a0anue: BHIOIHUTD JOMAIIHIO KOHTPOJIbHYIO paboty «BekTopb».

®amunus ,rpynmna

Bapuanrt 1
1. OT TouKkH A OTJIOKHUTE BEKTOP: a) PaBHBIN

d ; 0) coHanpaBIeHHBINA b ; B)
MPOTUBOTIOJIOKHO HAIIPABICHHBIA C .

¢

’/(7'

b

2. ABCD — poM0. PaBHBI 11 BEKTOPBI:

a) ABuDC___ ;6) DAuBC __;

B) AB u E_
3. HauepTuTe 1Ba HEKOJUIMHEAPHBIX BEKTOPA
aunb.

1- —
[MoctpoiiTe BekTOp Eb —-2a.

4. B napannenorpamme ABCD Ha ctopone AB

otMmeueHna touka K tak, uro AK: KB=2:1, O —

TOYKa [epeceyeHus quarosanei. Beipasure
BEKTOPBI OCu C_qupe3 BEKTOPBI a=NB
u b=ND.

5. YUemy paBHBI KOOPAUHATHI BEKTOpA

a=i-3j

®amunus, rpynmna

Bapuanr 2
1. Ot Touku B oTiioxuTe BEeKTOp: a) paBHBIN

d ; 0) coHampaBIICHHBIH b ;B)
MIPOTUBOIIOJI0KHO HAIIPABJICHHBIN C .

2. ABCD — xBazpat. PaBHbI 11 BEKTOPBI:
a) lﬁuDé_; 0) muBéi; B)
DCuDA .
3. HauepTuTe 1Ba HEKOJUIMHEAPHBIX BEKTOPA
aunb.

— 1 —
[Moctpoiite BekTop 3b — Ea .

4. B napamnenorpamme ABCD nHa ctopone BC
oTMeueHa touka P Tak, uto BP:PC=3:1,0 —
TOYKa MepecedyeHns Juarosaiei. Berpaszure
BEKTOPBI AOu P4 4epe3 BEKTOPBI a=AB
u b=AD.

5. UeMy paBHBI KOOpAUHATBI BEKTOpa

a=-2i +}




1) a{0;-3} 2) a{l;-3} 3) a{-3;1)
6. 3anuumTe pasinoxennue BekTopa d{—4;2} 1o

KOOPAVHATHBIM BEKTOpaM [ U .

7. Jlausr 18a Bextopa af{—2;3},b{1;1} :

1) HaiiguTe KOOpaAUHATHI BEKTOpa d + b

2) OyIyT ¥ KOJUTHHEAPHBIMU BEKTOPHI d +b
u c{-—2:8}

8. Haiinute xoopauHaThl Bektopa ¢ =3a —2b,

1) a{-2;0} 2) af—2;-1} 3) a{-21}
6. 3anuunTe Pa3aoKEHUE BEKTOpa 5{4;—2} o

KOOPAMHATHBIM BEKTOpaM i U .

7. Jlaus! 18 BexTopa a{—3;4},56{1;2}:

1) HaliuTe KOOPAMHATHI BeKTOpa d —b

2) OyAyT I KOJUIMHEAPHBIMU BEKTOPHI
a—b u c{4;-2}

8. Haitmute xoopauHaThl Bektopa ¢ =2a+3b,
eciu

€CIu 5{— 1;3},1;{2;7}.

5{— 2:1, 5{1;3}.

Dopma 8vinoneHUs 3a0aHus; PEIIeHNe KOHTPOJIBHOU PabOTHI.

CamocrosiTesqbHasi padora Nel3

3anaHue: U3roTOBUTh MOJIENIb TPUTOHOMETPUYECKOTO KpyTa Ha IUNIOTHOH Oymare ¢opmaTta A4.

Iloka3aTh IMHUY TaHI€HCA U KOTAHT'CHCA.

(Dopjvza BbINOJIHEHUSL 3A0AHUSL MOZCJIb TPUTOHOMETPHUYCCKOI'O Kpyra.

CamocrosTeabHas padora Ne 14

3anaHue: MOArOTOBUTh cOo0OmeHne Ha TeMy «VIcTopusi TpPHUTOHOMETPUH H €€ POJIb B

HN3Y4YCHHU €CTCCTBCHHO-MATEMATUICCKHUX HAYK».

Dopma 8vinoIHeHUsL 3a0aHUs: COOOIIIEHUE.

3ananue: moctTpoiiTe rpaduK GyHKIIUH ¢ TOMOIIBIO PA3THYHBIX TPEOOPA3OBAHUM.

CamocrosiTesbHast padora Ne 15

Bapuant 1
[TocTpouts rpaduk
dyskmn y=—x"+1

Bapuanr 2
[ToctpouTts rpaguk

dbyrkmun y=—(x+1)°

Bapuanr 3
[TocTpouts rpaduk

byHKUINH Y= 1 1
X

Bapuanr 4
[TocTpouts rpaduk

byHKIMHA y=L—l
x+1

Bapuanr S
[TocTpouts rpadux

yskmmn y=(x—2)" +1

Bapuanr 6
[HocTtpouTts rpadux
byHKUIUN

Bapuant 7
[TocTpouts rpadux

byHKIMHU y= L 1
X

Bapuanr 8
[TocTpouts rpadux

byHKIMN y= b

y=(x+1)" -3 +2 x-3

Bapuant 9 Bapuant 10 Bapuanr 11 Bapuant 12
[TocTpouts rpadux [Toctpouts rpaduk [TocTpouts rpadux [TocTpouts rpadur
dymeun y=(x-2) Gynxuun y= L bymept y=3 =" GyHkIMH y=— L

x+2 x+2

BapuanTt 13 Bapuanr 14 Bapuant 15 Bapmunanr 16
[TocTpouts rpadux [Toctpouts rpaduk [TocTpouts rpadux [TocTpouts rpadux
Gynkuun y= 1 +3 GyHKIUH Y= —- ; 2 Gynxumn y=(x+2)° =1 | dynxumn y=y/x-2

x x+




Bapuanr 17
[TocTpouts rpadux

byHKIMH Y= Jx +3

Bapuanr 18
[ocTtpouTts rpadux
byHKIUH

y=—(x-2)"+1

Bapuanr 19
ITocTpouts rpadux

byHKIMH Y =— Jx+3

Bapuanr 20
[TocTpouts rpadux

byHKIIMN y=—,/x—1

Bapuant 21
[TocTpouTs rpadux
gyskmmn y=-x>-3

Bapuant 22
[MocTpouTts rpadux

byHKIMN Y= L -3
x+2

Bapuant 23
[TocTpouts rpadux

dyskumn y=(x-3)*

Bapuanr 24
[TocTpouTs rpadux

byHKIMH y=—,/x+3

Bapuanr 25
[TocTpouts rpadux

Gyskmmn y=x’+4

Bapuanr 26
[Toctpouts rpaduk

dyskumn y=(x-3)*> +1

Bapuanr 27
[TocTpouts rpaduk

1
GyHKINU y=2+—
X

Bapuant 28
[TocTpouts rpadux
byHKIIUN

y=3—(x+2)°

Dopma 6vinoIHeHUs 3a0aHUs: TIOCTPOCHHE rpaduka QyHKIUH.

CamocrosiTesbHast padora Ne 16

3ajaHue: ¢ TIOMOMIBIO TpeoOpa3oBaHuil rpaduKkoB GyHKINN TOCTPOUTH IpapUK 3adaHHON

(GyHKIHMH U yKa3aTh €€ CBOMCTBA.

Bapuant 1
C nomoursto npeodpa3oBanus rpadukon

COOTBETCTBYIOIIMX (DYHKIIMI MOCTPOMTE

rpaduk QyHKIUH Y = L 4.
x—4

VYkaxure:

a) 001acTh ONpeIeICHUS;

0) 00J1acTh 3HAUYCHMUII;

B) MPOMEKYTKH MOHOTOHHOCTH;

') TOYKH SKCTPEMYyMa;

1) SKCTPEMYMBI;

€) HanOoJblIIee U HANMEHBIIIEe
3Ha4YCHHUE.

Bapuanr 2
C nomouipio mpeodpaszoBanus rpadukoB
COOTBETCTBYIONIMX (DYHKIIMI MOCTPOITE

1
rpadpuk QyHKIUH Y =—+ 3. YKaxure:
X

a) 00J1aCTh ONIPEICIICHUS;

0) o0acTh 3HAYCHUI;

B) IIPOMEKYTKA MOHOTOHHOCTH;

I') TOUYKH SKCTPEMYMa;

1) SKCTPEMYMBI;

€) HauOoJbIlee U HAaNMEHbIIIEe 3HAUCHHE.

Bapuanr 3
C nomoupto npeodpa3oBanus rpadukon
COOTBETCTBYIOIIMX (YHKLHUH MOCTpoOiiTe

1
rpaduk QyHKIUU Y =———4. YKaxuTe:
x+1

a) 0051acTh ONpeAeeHuUs;

0) o0acTh 3HAYCHHUI;

B) IPOMEXKYTKH MOHOTOHHOCTH;

T') TOYKH IKCTPEMYyMa;

1) SKCTPEMYMBI;

€) HanOOoJIbIIIce ¥ HAMMCHBIIICE
3HauYCHUE.

Bapuanrt 4
1. C nomomursio mpeoOpazoBanusi rpauKoB
COOTBETCTBYIOIIMX (PYHKIIMI TOCTPOiiTE
rpaduk QYyHKIUH ) = L 2.
x+1

VYkaxure:

a) 00acTh onpeeeHus;

0) o0acTh 3HAYCHUI;

B) IPOMEXYTKH MOHOTOHHOCTH;

I') TOYKH SKCTPEMYMa;

1) SKCTPEMYMBI;

€) HauOoJbpllee U HaNMeHbIIee 3HAYCHHE.

Bapuant S
C momomipio mpeodpazoBanus rpaduKkoB
COOTBETCTBYIOIIUX (PYHKIIMI OCTpoOiiTe
rpapux ¢ynkmmm y=2-—(x—1)°.
Ykaxure:
a) 001acTh ONpeIeICHUS;
0) 00J1aCTh 3HAYCHMIA;

Bapuanrt 6
C nomomipio npeodpazoBanus rpahukoB
COOTBETCTBYIOMIUX (PYHKIIHI MOCTpOiiTE

rpapuk QyHKIMH Y = % —1. Ykaxwure:

X+
a) 00acTh ONpeIeIeHUs;
0) 00J1acTh 3HAYCHMIA;




B) IPOMEXKYTKH MOHOTOHHOCTH;

T') TOYKH SKCTPEMYyMa;

1) SKCTPEMYMBI;

€) HauOOoJIbIIIce K HAMMEHBIIICE
3HauYCHUE.

B) MPOMEXXYTKH MOHOTOHHOCTH;

') TOYKH IKCTPEMYMa;

1) SKCTPEMYMBI;

€) HauOoJblee U HauMeHbIlee 3HAUCHHE.

Bapuant 7
C nomouipto npeodpazoBanus rpadukoB
COOTBETCTBYIOIIMX (PYHKIMI MOCTpoOiiTe

rpapuk QyHKIUH ) = 1 + 2. Ykaxure:
X

a) 001acTh ONpeIeICHUS;

0) 00J1acTh 3HAYCHMUIA;

B) IPOMEXKYTKH MOHOTOHHOCTH;

I') TOYKH SKCTPEMYMA;

1) SKCTPEMYMBI;

€) HanOOoJIbIIIce K HAMMEHBIIICE
3HauYCHHUE.

Bapuant 8
C nomomipto npeodpazoBaHus rpauKkoB
COOTBETCTBYIOMIUX (YHKIIHI MOCTPOIiTE

1
rpapuk QyHKIMH )y = —— . YKaXUTE:

a) 001acTh ONpeIeICHUS;

0) 00J1acTh 3HAYCHMIA;

B) IIPOMEKYTKA MOHOTOHHOCTH;

I') TOUKH 3KCTPEMYMA;

1) SKCTPEMYMBI;

€) HauOoJblllee U HAaMEHbIIIEe 3HAUCHHE.

Bapuant 9
C nomoursto npeodpa3oBanus rpadukon
COOTBETCTBYIOIIUX (PYHKIMI OCTpOiiTe

1
rpaguk QyHKIMH Y = 1 3. Vkaxure:

a) 001acTh ONpeeeHus;

0) 00y1acTh 3HAUYCHMUII;

B) MPOMEXYTKH MOHOTOHHOCTH;
') TOYKH SKCTPEMYyMa;

1) SKCTPEMYMBI;

€) HanOoJbIIIee ¥ HANMEHBIIIEEe 3HAaUCHUE.

Bapuant 10

C nomomipto npeodpazoBanus rpadhukoB
COOTBETCTBYIOIIUX (PYHKIHH TOCTpOiTE
rpaduk dyHkumn y=(x+3)° -3 .
Ykaxure:

a) 00acTh onpeeeHus;

0) 00J1acTh 3HAYCHMIA;

B) IPOMEKYTKA MOHOTOHHOCTH;

') TOYKU IKCTPEMYMa;

1) BKCTPEMYMBI;

¢) HanOoJIbIIIce M HAUMEHBIIICE 3HAUCHHUE.

Bapuant 11

C nomomuipto npeodpazoBanus rpadukoB
COOTBETCTBYIONINX (DYHKIUH MTOCTPOHTE
rpapux ¢yskmmm  y=(x—2)° 3.
Ykaxure:

a) 00J1acTh OIIpeAe/ICHNUS;

0) 00J1acTh 3HAYCHU;

B) IPOMEXXYTKH MOHOTOHHOCTH;

I') TOYKH 3KCTPEMYMa;

1) SKCTPEMYMBI;

€) HanOoJIbIIee 1 HANMEHBIIIEE
3HayeHHUeE.

Bapuant 12
C nomomnipto npeodpazoBanus rpadhuKkoB
COOTBETCTBYIOIIUX (PYHKIMH TOCTpOITE

1
rpapuk ¢QyHKmEm y=—+3 . YKaxurte:
X

a) 00J1aCTh OIIpeAEIEHNUs;
0) 00s1acTh 3HAYCHHIA;
B) IPOMEKYTKA MOHOTOHHOCTH;
') TOUYKH SKCTPEMYMa;
1) 3KCTPEMYMBI;
€) HanOoJIbIIIee ¥ HANMEHBIIIEEe 3HAUCHUE.

Bapuant 13
C nomouipto npeodpazoBanus rpadukoB
COOTBETCTBYIOIIUX (PYHKIIHIA TOCTPOIiTE

1
rpaduk QyHKOHH Y = P +3
x —

VYkaxure:
a) 001acTh ONpeIeICHUS;
0) 00J1acTh 3HAUYCHMU;
B) MPOMEKYTKH MOHOTOHHOCTH;

Bapuant 14

C nomouipto npeodpazoBaHus rpaukoB
COOTBETCTBYIOMIUX (PYHKIIHH MOCTPOITE
rpaduk  QyHKuEH y =(x—5)> +2. VkaxuTe:

a) 001acTh OnpeaeNeHus;

0) 00J1acTh 3HAYCHMIA;

B) IPOMEKYTKA MOHOTOHHOCTH;

') TOYKH IKCTPEMYMa;

J1) SKCTPEMYMBI;




T') TOYKH SKCTPEMYyMa;

1) SKCTPEMYMBI;

€) HanOOoJIbIIIce ¥ HAMMCHBIIICE
3HaYCHHE.

¢) HanOoJIpIlice M HAUMEHBIIICe 3HAUCHHUE.

Bapuant 15

C nomomipio mpeodpazoBanus rpaduKkoB
COOTBETCTBYIOIIMX (PYHKIIHIA TOCTPOIiTE
rpadpuk GyHKkmmm y=(x+2)° +1.
VYkaxure:

a) 001acTh ONpeIeICHUS;

0) 00J1acTh 3HAUYCHUI;

B) IPOMEXKYTKH MOHOTOHHOCTH;

I') TOUYKH SKCTPEMYMA;

1) SKCTPEMYMBI;

€) HauOoJblee U HaMeHbIlIee
3HauYEHHUE.

Bapuant 16
C momomipio mpeodpa3oBaHus rpaduKkoB
COOTBETCTBYIOIIMX (DYHKIUH ITOCTpOiiTe

rpaguk QyHKIUN Yy = % +2
x —

Ykaxure:
a) 00IacTh ONpeIeICHU;
0) 00y1acTb 3HAYCHMIA;
B) MPOMEXYTKH MOHOTOHHOCTH;
I') TOUKH 3KCTPEMYMA;
1) 3KCTPEMYMBI;
€) HauOoJblllee U HAaMEHbIIIEE 3HAUCHHE.

Bapuant 17
C nomomuipto npeodpazoBanus rpadukoB
COOTBETCTBYIOIIMX (PYHKIIMIA TOCTPOIiTE

1
rpaduk QYHKOHH Y =—+2 . YKaxKuTe:
X

a) 001acTh ONpeeIeHUs;

0) 00y1acTh 3HAUYCHMUII;

B) IPOMEKYTKH MOHOTOHHOCTH;

I') TOUYKH DKCTPEMYMa;

1) SKCTPEMYMBI;

€) HanOOoJIbIIICe M HAMMCHBIIICE
3HAUYCHHUE.

Bapuant 18

2. C nomotsio mpeoOpa3zoBaHusi rpaQuKoOB

COOTBETCTBYIONIMX (DYHKIIMI MOCTPOITE
rpabux Gyukumn Y =2+(x+1)>.
Vkaxure:

a) 00acTh OnpeIeIeHus;

0) o0acTh 3HAYCHUIA;

B) IPOMEKYTKH MOHOTOHHOCTH;

I') TOUYKH SKCTPEMYMa;

1) SKCTPEMYMBI;

¢) HanOoJIbIIIce U HAUMCHBIIICe 3HAUCHHUE.

Bapuant 19
C nomouipto npeodpazoBanus rpadukoB
COOTBETCTBYIOIIUX (PYHKIIMI TOCTpOiiTe

1
rpaduk ¢GyHKIMH y =——3 . YKaxuTe:
x

a) 00J1acTh ONpeAeICHNUS;

0) o0acTh 3HAYEHHUI;

B) IPOMEXKYTKH MOHOTOHHOCTH;

') TOYKH IKCTPEMyMa;

1) SKCTPEMYMBI;

€) HauOOoJIbIIIce K HAMMEHBIIICE
3HAUYCHHUE.

Bapuant 20
C nomomnipto npeodpazoBanus rpadhuKkoB
COOTBETCTBYIOMIUX (PYHKIIHI MOCTPOITE

rpapuk QyHKIMH Yy =———3. YKaxure:

a) 00J1aCTh OIIpeAEICHUS;

0) o0acTh 3HAYEHUI;

B) MPOMEXXYTKH MOHOTOHHOCTH;

') TOUYKH SKCTPEMYMa;

1) SKCTPEMYMBI;

€) HauOoJblllee U HAaNMEHbILIEE 3HAUCHHE.

BapuanT 21

C nomouipto npeodpazoBanus rpadukoB
COOTBETCTBYIOIIUX (PYHKIMI OCTpoOiiTe
rpaduk ¢yskumm y=3+(x—1)° .
VYkaxure:

a) 001acTh ONpeeIeHUs;

0) 00J1acTh 3HAYCHMUIA;

B) IPOMEXKYTKH MOHOTOHHOCTH;

') TOYKH IKCTPEMyMa;

1) SKCTPEMYMBI;

€) HanOoJIbIIIee M HAMMEHBIIIEE

Bapuant 22

C nomouipto npeodpazoBaHus rpaukoB
COOTBETCTBYIOIIUX (PYHKIHH TOCTpOIiTE
rpaduk QyHKIMH y=5-(x+2)> .
VYkaxure:

a) 001acTh OnpeaeNeHus;

0) 00J1acTh 3HAYCHMIA;

B) IPOMEXYTKA MOHOTOHHOCTH;

') TOYKH IKCTPEMYMa;

1) KCTPEMYMBI;

€) HauOoJplllee U HaMEHbIlIee 3HAaUCHHE.




3HA4YCHUC.

Bapuant 23
C nomouipto npeodpazoBanus rpadukoB
COOTBETCTBYIOIIUX (PYHKIMI OCTpOiiTe

1
rpaduk QyHKIUH Yy =———3. YKaxKure:

a) 001acTh ONpeeeHus;
0) 00J1acTh 3HAYCHMUIA;
B) MPOMEXYTKH MOHOTOHHOCTH,
') TOYKH SKCTPEMYMa;
1) 9KCTPEMYMBI;
€) HanOoJIbIIee ¥ HANMEHBITICE 3HAUCHUE.

Bapuant 24
C nomouipto npeodpazoBaHus rpauKkoB
COOTBETCTBYIOIIUX (PYHKIHH TOCTpOiTE

1
rpaduk QyHKIMU y =——4 . YKaxure:
X

a) 001acTh OrnpeaeNeHus;

0) 00J1acTh 3HAYCHMIA;

B) IPOMEKYTKA MOHOTOHHOCTH;

') TOYKH IKCTPEMYMa;

1) SKCTPEMYMBI;

¢) HanOoJbIliee ¥ HANMEHBIIIEEe 3HAaUCHUE.

Bapuant 25
C nomoursto npeodpa3oBanus rpadukon
COOTBETCTBYIOIIUX (PYHKLMI OCTpOiiTe

1
rpauk QyHKIHH y:—1 . YKaxure:
x—

a) 001acTh ONpeeIeHus;

0) 00J1acTh 3HAYCHUA;

B) MPOMEXYTKH MOHOTOHHOCTH;

') TOYKH IKCTPEMyMa;

1) SKCTPEMYMBI;

€) HanOoJIbIIIee 1 HANMEHBIIIEE
3HAYCHHE.

Bapuanr 26
C nomousto npeodpa3oBaHus rpadukoB
COOTBETCTBYIOIIUX (PYHKIMH TOCTpOIiTE

rpaduk QyHKUIMH y = Ll +3 . Ykaxure:
x J—

a) 0011acTh ONpeaeNeHus;
0) o0acTh 3HAYCHUI;
B) MPOMEXXYTKH MOHOTOHHOCTH;
') TOYKH IKCTPEMYMa;
1) SKCTPEMYMBI;
€) HauOoJIbllIee U HaUMEHbIIIee 3HAYCHHUE.

Bapuant 27
C nomouipto npeodpazoBanus rpadukoB
COOTBETCTBYIOIIUX (PYHKIIHIA TOCTPOIiTE

rpaduk QyHKIHH y=;2 . YKaxure:

a) 001acTh ONpeIeICHUS;

0) 00J1acTh 3HAYCHMUIA;

B) IPOMEXKYTKH MOHOTOHHOCTH;

I') TOYKH SKCTPEMYMA;

1) SKCTPEMYMBI;

€) HauOoJIbIIIce K HAMMEHBIIIEE
3HauYeHHUE.

Bapuanr 28

C nomomipio npeodpazoBanus rpaukoB
COOTBETCTBYIOMIUX (PYHKIIHH MOCTPOITE
rpaduk  QyHKIIH Y =(x+5)> +2. YKkaxute:

a) 00J1aCTh OIIpEAEICHUS;

0) 00J1acTh 3HAYCHMIA;

B) MPOMEXXYTKH MOHOTOHHOCTH;

') TOYKH IKCTPEMYMa;

1) SKCTPEMYMBI;

€) HanOoJIpIlice M HAUMEHbBIIIEee 3HAUCHHUE.

Dopma evinoHenUs 3a0anus: TOCTpOeHue TpaduKa U ONKUCaHUEe CBOMCTB QYHKIIUU 110

rpaduky.

CamocrosiTesbHas padora Ne 17

3ajaHue: peuuTh 3aJa4H.

Bapuant 1
1. Hanmmre dopmyy oOriero uieHa
MOCIIeIOBATEILHOCTH HATYPATbHBIX
qHcell, KOTOPbIE TpU ACIEHUU Ha 6 JaroT
B ocTartke 1.
2. TlocnenoBaTenbHOCTh (X,) 3a/1aHa
hopmynoi
X, = 3n —4. Hailnure:

Bapuant 1
1. Hanmmre dopmyy oOrero ieHa
MOCJIEIOBATEILHOCTH HATYPAbHBIX
qucell, KOTOPbIE TPU ACIEHUU Ha 3 JaroT
B ocTartke 1.
2. IlocnenoBaTenbHOCTL (X,) 3a/1aHA
dhopmyoi
Xn = - 3n—4. Halinure:




YJICHOM 3TOM IOCJIeJOBATCIILHOCTH ?
B) Haiinute camblit Onu3kuil k umciny 95
4JIcH
9TOM MOCIEIOBATEIBHOCTH.

a)x1;, 0)xs; B)X12; T)X100; A) Xn+1.
3. IlocnenoBarenbHOCTH 3a7aHa (popmysion
ar,="Tn- 5.
A) Beraucnute nepBbie MITh YJICHOB 3TOU
MOCIIeJOBATEIbHOCTH.
0) Onpenenute, Oymer au uucio 9
SIBIISATBCS

a)x;; 0)xs; B)Xi2; T)Xioo; M) Xn+1.
3. IlocnenoBarenbHOCTh 3a7aHa (popmysion
ap=Tn+ 3.
A) Beraucnute nepBbie MITh YJICHOB 3TOU

IIOCJIIEAOBATCIBbHOCTH.
0) Onpenenute, Oymer 1u  unucio33
SIBJIIATHCA

YJICHOM 3TOH MOCJIeJOBATCIILHOCTH ?
B) Halinute cambiit Onu3kuii k umciay 95
YJIeH
9TOM MOCIEAOBATEIBHOCTH.

Dopma evinoIHeHUs 3a0aHus: PELICHUE 3a1auu.

CamocrosiTesbHas padora Nel8

3anaHue: IOCTPOUTh rpadK MoKa3zaTeIbHON WK JTorapuGMudecKoi GyHKIUH.

Bapuant 1
[TocTpouts rpadux

¢ynxuun y=I/og,x

Bapuanr 2
[HocTpouTts rpadux

byukmun y=3" +1

Bapuanr 3
ITocTpouts rpadux

Gyrxkuun y=log 5 x—1

Bapuant 4
ITocTpouts rpadux

¢byakuun y=0,5"

Bapuanr S
[TocTpouts rpaduk

Qynkuuun y=log,, x

Bapuanr 6
[ToctpouTts rpadux

Gynkun y=log ; x

Bapuant 7
[TocTpouts rpaduk

byukuun y =—4"

Bapuant 8
[TocTpouts rpaduk

¢bynknuu y=log s x

Bapuant 9
ITocTpouts rpaduk

bynkmmu  y=I/og,x—1

Bapuant 10
[TocTpouTh rpaduk

¢ynkumn y=0,5" +1

Bapuant 11
[TocTpouts rpaduk

bynkuuu y=/og,x -3

BapuanTt 12
[TocTpouts rpaduk

¢byHkmun y=-5"

BapuanTt 13
[TocTpouTs rpadux

¢byuknun y=3" -2

Bapuant 14
[MocTpouTts rpadux

byuknun y=0,3" -2

Bapuant 15
[TocTpouts rpadux
GyHKIHH

Bapmunanr 16
[TocTpouTs rpadux
byHKIIUN

y:l()go,z(x_l) y:log3(x_1)

Bapuanr 17 Bapuanr 18 Bapuanr 19 Bapuanr 20
[ToctpouTts rpaduk [HocTpouTts rpadux ITocTpouts rpadux [ToctpouTts rpaduk
dynkimn y=3"" byukmun y=—3"+1 bynkuun y=Ilog;x+3 | dynkuun y=Ilog  (x -

Bapuanr 21 Bapuant 22 Bapuant 23 Bapuanr 24
[TocTpouts rpaduk [TocTpouts rpaduk [TocTpouts rpaduk [TocTpouts rpaduk
byHKIMH bynkunn y=—log, s x by y =57 yskmun y =57
y=log,s(x+1)

Bapuanr 25 Bapuanr 26 Bapuant 27 Bapuant 28
[TocTpouTs rpadux [Toctpouts rpaduk [TocTpouts rpadux [TocTpouts rpadux
byHKIIUU byukuuun y=log, x+2 | pyuknuu y=-log . x ¢yukuun y=0,3" +1

y=log (x+2)

Dopma evinoIHenUs 3a0anus: TOCTpoeHue rpaduka JorapuGMUIECKO WU MOKa3aTeIbHOM

GyHKIHH.

CamocrosiTesbHas padora Ne 19

3ajaHue: BBINOIHUTH rpaduueckyto paboTy «I'paduku TpuroHomeTpuyeckux (QyHKIUI».

Bapuant 1
[ToctpouTts rpaduk
byHKIIMU y=3sin x

Bapuanr 2
[HocTpouTts rpadux
GyHKIMU ) =—Sin X

Bapuanr 3
ITocTpouts rpadux
byHKIMU y=sin 2x

Bapuanr 4
IToctpouTts rpaduk
byHKIUU Yy =sin X —Z




Bapuanr S
[TocTpouts rpadux
¢byskmuun y=0,5cosx

Bapuanr 6
[ocTtpouTts rpadux
GYHKIIMH ) =—COSX

Bapuant 7
ITocTpouts rpadux
byHKIIUU )y =c0s3x

Bapuanr 8
[TocTpouts rpadux
GYHKIIUU ) =—COS X -

Bapuant 9
[TocTpouts rpaduk
¢byHKIMH  y=cosx+3

Bapuant 10
[ToctpowuTh rpaduk
bynkuuun y=cos0,5x

Bapuant 11
ITocTpouts rpaduk

byHKIMM y=sin( x + %)

Bapuant 12
[TocTpouts rpaduk

byHKIIMU y=cos(x +

Bapuant 13
[TocTpouts rpadux
byHKIIMN Yy =3COS X

Bapuanr 14
[Toctpouts rpaduk

byHknun y=sin( x — %)

Bapuant 15
[TocTpouts rpadux
byHKIMU y=sin x+2

Bapuant 16
[TocTpouts rpadux
¢byskmuu Y =0,5sin x

Bapuanr 17
[TocTpouts rpaduk
byHKIHHA

y=2cos(x+ %)

Bapuanr 18
[ToctpouTts rpaduk
bynkun y=—15sin x

Bapuanr 19
[TocTpouts rpaduk
byskun y=-—sin 0,5x

Bapuanr 20
[TocTpouts rpaduk
¢byskun y=sin x—1

Bapuant 21
[TocTpouts rpadux
byHKIIMH y=—2C0SX

Bapuant 22
[HocTpouTts rpadux
bynkun y=2sin x +1

Bapuant 23
[TocTpouts rpadux

byHkuun y=cos(x+ %)

Bapuanr 24
ITocTpouts rpadux

byskuu y=sin( x — :

Bapuanr 25
[TocTpouts rpadux
byukuuu y=4sin x

Bapuanr 26
[Toctpouts rpaduk
GyHKIMM y=—sin x+2

Bapuanr 27
[TocTpouts rpadux
byHKIMM Yy =cos2x

Bapuanr 28
[TocTpouts rpadux
¢byHKIMN y=4cosx

Dopma evinoHenus 3a0anus: NOCTpOeHUe rpaduka.

CamocrosiTesbHas padora Ne 20

3adanue: N3rOTOBUTH MOJIEIM MHOTOTPAaHHUKOB.

(DopMa BbINOJIHEHUS. 3A0AHUS: MOZACJIb MHOT'OTpaHHUKA.

3a0anue: BHIMOTHUTH JAOMAIIHIO KOHTPOJIbHYIO paboTy «BekTopb».

®amMuins ,rpyrma

Bapuant 1

1. OT To4KHu A OTJIIOKHUTE BEKTOP: a) PaBHBIN
4 ; 6) coHampasIeHHBI b ; B)
IPOTUBOMOJIOKHO HAMIPABJICHHBINA C .

%

/(_i'

b

2. ABCD — pomMO0. PaBHBI 11 BEKTOPBI:
a) ABuDC __ ;6) DAuBC
B) AB u E_
3. HauepTuTte 1Ba HEKOJJIMHEAPHBIX BEKTOpa
awnb.

damMuius, rpynmia

Bapuanr 2

1. Ot Touku B 0Ti0KUTE BEKTOP: @) paBHBII
d ; 6) COHANPABIICHHBIN b ;B)
IPOTHBOIOJIOXHO HAIIPABICHHBIH C .

/&.' i
\

Be

2. ABCD — xBazapat. PaBHBI I BEKTOPBI:
a) BAu DC :6) DAu BC : B)
DC u DA

3. HauepTuTe 1Ba HEKOJUIMHEAPHBIX BEKTOPA

aub.




ITocTpoiite BeKTOp %l; ~2a.

4. B napannenorpamme ABCD Ha ctopone AB
otMmeueHna Touka K rak, uro AK: KB=2:1, O —
TOYKA NIEPECEUEHUs. JIHaroHaseu. BLIpaSI/ITC

BEKTOPBI OCu CK yepes BEKTOpbl a = NB

u b=ND.
5. YUemy paBHBI KOOPAUHATHI BEKTOpA

d=i-3;
1) a{0;=3} 2) a{;=3} 3) a{-3;1}
6. 3anummTe pasnoxenne Bektopa d{—4;2} 1o

KOOpJIMHATHBIM BEKTOpaM [ U .

7. Jlaus 18a Bextopa af{—2;3),b{L;1} :

1) HaliiuTe KOOPIUHATHI BeKTOpa d +b

2) OyyT 1M KOJUIMHEAPHBIMU BEKTOPbI a+b
u c{-2;8)

8. Halinure KOOpAMHATEI BEKTOpA c=3a-2b ,
eciu 5{— 1;3}, 13{2;7}.

ITocTpoiite BEeKTOp 3b— %5 .

4. B napamnenorpamme ABCD nHa ctopone BC
oTMeudeHa Touka P tak, uro BP:PC=3:1, 0 —
TOYKa nepecequm JUaroHajeu. BHpamTe

BEKTOPBI AOu P4 yepe3 BeKTOpEl a = AB

u b=AD.
5. Yemy paBHBI KOOPAUHATHI BEKTOpA

a=-2i+j
1) a{-2;0} 2) af—2-1} 3) a{-21
6. 3anmuImmTe pas3ioKeHUuEe BEKTOPa 2{4;—2} o

KOOpJIMHATHBIM BEKTOpaM [ U j.

7. Jlaus! 18a BexTopa a{—3;4},b{; 2}

1) HaiiiuTe KOOPAMHATHI BEKTOpa a-b

2) OyayT ¥ KOJUTMHEAPHBIMU BEKTOPHI
a—b u c{4;-2}

8. Haiinure xoopauuaTel Bektopa ¢ =2a+3b,
eciu

al-2;1},b{1;3}.

Dopma evinoIHenUs 3a0anus: pelieHne KOHTPOJIBHON paboThI.

CamocrosiTesbHas padora Ne 21

3adanue: coctaBuTh mpe3eHTann0 «CedeHus MPU3MbI U TUPAMUIBI.

Dopma 6vinoIHeHUs 3a0aHUs: TIPE3SHTAIUS.

CamocrosiTesbHas padora Ne 22

3a0anue: N3roTOBUTh MOJENH TeJl BpalleHUS.

Dopma evinoIHenUs 3a0anus: MOACIb Tella BpalleHuUs.

CamocTosiTesbHasi padora Ne 23

3aoanue: coctaButh npeseHtanuo «lllap. BzanMHoe pacrosnosxeHne miockocTen mapay.

CDopjvza BbINOJIHEHUSL 3A0AHUS: mpe3cHTanus:.

CamocrosiTeabHas padora Ne 24

3aoanue: cocTaBUTH KpOCCBOPA « MHOTOIrpaHHUKI

Dopma 8vinoIHeHUs 3a0aHUsl: KPOCCBOP/IL.

CamocrosiTesbHas padora Ne 25

3a0anue: BBIIOIHUTH JOMAIIHIOK KOHTPOJBHYIO paloTy «Tena BpaiieHus».

‘ Bapuanr 1

‘ Bapuanr 2




1. CKOJBKO MIIOCKOCTEW CUMMETPUN UMEET

map:
A. onny;
B. 1Be;

C. HU OJIHOH;
D. OGeckoneuno mHoro; E.  uetsIpe.
2. Kakoe u3 cieayrommx yTBepKIeHHUH
HEBEPHO?
LlmuHApP MOXKHO MOJTYYUTH B pe3yJbTaTe:

A. BpaleHus npsMOYTrOJIbHUKA BOKPYT
OJIHOM U3 eTro JuaroHajuei;

B. BpameHus kBajpata BOKpYT OJHOU U3
€ro auaroHaei;

C. BpamieHus npsIMOYTOJIbHUKA BOKPYT
OJHOU M3 €T0 CTOPOH;

D. BpaieHus npsiMOyroiabHUKa BOKPYT
OJTHOM U3 MPSIMBIX COETUHSIONMINX
CEepeMHBI IBYX €0
MPOTUBOMOJIOKHBIX CTOPOH.

3.Pa3BepTka OOKOBOM MMOBEPXHOCTH
HUJIUHIPA SIBJISIETCS KBaJpaToM,
JIMaroHallb  Kotoporo paBHa [0 cwm.

Haiigure mioma s 60KOBON MOBEPXHOCTU

HWJIUHJpPA.

1. CKONBKO IIIOCKOCTEW CUMMETPUH UMEET
KOHYC:
A. onany; B. 1Be;
C.  CcTONBKO ke, CKOJIBKO OCEil CHMMETPHUH
UMEET er0 CeYCHHUE;
D. uwmogHoM;
E. 0OeckoHe4YHO MHOTO.
2. Kakoe u3 cneqyronmx yTBEepKIeHUI
BEpHO?
@) KaXkJ10€ CEeUEHHE Iapa sBIIseTCs
KpYyrom;
b) xaxnoe ceueHue cepsl SBISETCS
KpYyrom;
€) KaXJ0e ceueHue Lapa, Ipoxoasiiee
qyepes
€ro LIEHTp SBJISIETCS KPYTroOM.

3. Pa3Beprka  OOKOBOM  IOBEPXHOCTU

ouinHAaApa ABJIACTCA MPAMOYI'OJIBHUKOM,

AuaroHajlib KOTOpOr'o paBHa 8 CM, a YIroj

MEXJy JuaroHajIsiMH 30°. Hanigure
oAb O0okoBOM HOBEPXHOCTHU
IUATTUHIPA.

Dopma 6vinoIHeHUs 3a0anus: BRIIOTHEHNUE KOHTPOJIBHOW PabOTHI.

CamocrosiTesbHas padora Ne 26

3adanue: cocTaBUTh TaOIUIy OCHOBHBIX (popmyin nuddepeHrpoBaHus.

Dopma evinoneHus 3a0aHus; TabIuIa.

CamocrosiTesbHast padora Ne 27

3adanue: BBHITIOJHUTE TECT IO TEME <<HpOI/I3BOI[HaH>>.




Bapuant 1 Bapuanr 2

l 6
1.IlpousBoanas GpyHKIMN y =—Xx —4 paBHa: 1 s
6 1.IlpousBoaHas GyHKIUHU Y = gx +2

a) x7; 0) xs; B) x7—4; r) x> -4,

| paBHa:
2.IlpousBognas QyHKOuH f (x) =—x%-1 6 4 4
4 a) x +2; 06) x +2; B) X' ; T)
TOYKE 6
X
x =-1 paBHa: 1
a)-1,5; 6) 1,5 8)-0,75; 1)0,75. 2. IlpousBoaHas GpyHKIIMH f(x): —x10 413
3.Kakas u3 npuBeIeHHBIX QYHKIUH SBISCTCS 5
. 4 Touke X =1 paBHa:
MIPOU3BOIHON (PYHKIIMH f(x)z —4x" =37 a)12; 6)2; B)-12: 1)2.5.
a) — X3 ;0 0) — 16x% -3 ; B) — 16x° ; 3. Kakas w3 mpuBeneHHBIX (QyHKIHI
r) —16 3 SBIISIETCS . IPOU3BOIHOM byHKIIIN
4. Toyka ABMXKETCS NPSAMOJIUHEHHO 110 f (x)= =5x7 +27
3aKOHY S(t)=t3 —2¢*. Kaxkoii (popmyioit a) —25x%; 6) x*; ) —25x%+2;
3a/laeTCsi CKOPOCTh JIBMXKEHUS STOM TOUKH B r)y —25 16

MOMEHT BPEMECHHU L.
5. VYrmoBoir  KO3pIUIMEHT  KacaTeabHOM,

IIPOBEJCHHOMN K rpaduky byHKIUU 5
wt)=t"-8t+5. K
f(X)=4x3 —7x*+2x—1 B Touke ¢ saKory ( ) Yo
CKOPOCTh MPHUOOpPETAET TEJIO B MOMEHT,

HOJIOXKUTENBHOI abciuccoit X,, paBeH 2. KOIJIa €ro ycKopeHHe paBHO 12m/c?

Haiigure X, . 5.Haiigute yrmoBoit ko3hduImeHT
KacaTeJIbHOW, MPOBEACHHON K mapadoiie

y=x"=T7x+10 B Touke ¢ abcruccoii

4. Teno naBWXETCS MO MPSMOW Tak, 4YTO
€ro CKOpOCTb V (M/c) W3MEHSETCS IO

x,=4.

Dopma vinoHeHUs 3a0anUA: BBIIOJHEHHE TECTA.
CamocrosiTesbHas padora Ne 28
3aoanue: cocraBuTh KpoccBopj «IIponsBogHasy.
Dopma binoHeHUs 3a0aHUs: KPOCCBOP.
CamocrosiTesbHast padora Ne 29
3aoanue: cocraButh TecT «llepBooOpasHasd»
Tect nomxeH conepkaTh He MeHee 6-7 3aaHuil U 10 3-4 OTBETa K KAKIOMY 3aJaHUIO (BEPHBIH
TOJIbKO OJIMH).BKiIrounTh 3agaHus IByX BUJIOB:
1. Beruucienue nepBooOpa3HbIX pa3IMYHbIX QYHKIIHH.
2. Brruucnenue neppooOpa3Hoi, rpad)uk KOTOPOH MPOXOIUT Yepe3 TOUKY C 3aJaHHBIMH
KOOpJUHATaMH.
Dopma evinonHeHUs 3a0anUs; TECT.
CamocrosiTesbHas padora Ne 30
3aoanue: BHIMONHUTH Tpaduueckyo pabory «Brraucnenue miomaneit puryp ¢ noMomsio

UHTETpaja»




Bapuant 1
1. Ilo roroBomy uepTeKy HAUTH ILUIOLIA/Ab
3aIUTPUXOBAHHON (UTYPBHI.

ALY
61 y=f(x)
2
10 2

2. Beraucnute miuomaab GUrypel, orpaHU4eHHOM

nuauAMA Y =\/;,J/=1,X=4.

Bapuanr 2
1.ITo roToBOMY 4epTeKy HAWTH IUIOLIAb
3aIITPUXOBAHHON (DUTYPHI.

Yy

y=f(x)

/—2 01\

2. BeruucauTte miom@aab GUrypsl,
OTpaHUYEHHON JTUHHUSIMH

y=0,x=1y=8-x"

Bapuanr 3
1.IIo roToBOMY 4epTeKy HaWTH IJI0ILAb

3aIITPUXOBAHHON (PUTYPBI.
FiigT]

y=—x=+4x+5 1

0%

=

2. Beraucnute miuomaab GUrypel, orpaHU4eHHOM

3
aubusmu Y — X ,yZO,x=4

Bapuanr 4
1.ITo roToBOMY UepTe Ky HAWTH IUIOLIAb

3aIITPUXOBAHHON (PUTYPHIL.
Ay

2
v=x+dx

2. Boruncnure miuomaas GUrypsl,
OrpaHUYEHHOU

auHUAMU Y = 0,x = l,y = \/;

Bapuanr 5
1. ITo roToBOMY UepTeKYy HAWTH IJIOIIAAb
3aIITPUXOBAHHON (PUTYPHI.

Bapuant 6
1. ITo roTroBOMY UepTeXKy HaWTH IIIOLIAAb

3aIITPUXOBAHHON (UTYPHI.
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2. Beraucnute miuomaab GUrypel, orpaHU4eHHOM

2 -
maausmu Y = X, Y = 0,x=4 2. BeraucuTe miomans QUrypel,
OTPAHUYEHHOMN

2
auHusSMH Y = 0,x = 1,)/ =X

=

Dopma evinoHenus 3a0anus: BbIIOJHEHUE Tpadudeckoil paboThl.
CamocrosiTesbHas padora Ne 31
3a0anue: moaAroToBUTH cooduIeHne «VIcTopus MPOUCX0KASHUS TEOPUU BEPOSTHOCTEN»
WIM CO3JaTh IPE3CHTALMIO « DJIIEMEHThl MATEMaTHUYECKON CTATUCTUKM.
Dopma evinoHenus 3a0anus; COOOLICHNE U MPE3CHTALUS.
CamocrosiTesbHas padora Ne 32
3anaHue: cocTaBUTh TecT « [lokazarenbHble ypaBHEHUS U HEPABEHCTBA» B COOTBETCTBUU C
TpeOOBaHUSAMHU K COCTABIIEHUIO TECTOB.
Dopma evinoHeHUs 3a0aHUA: TECT.
CamocrosiTesbHasi padora Ne 33

3ajaHue: pelnTbh TPUTOHOMETPUUYECKUE YpPaBHEHHS.

Pan 1 Psix 2 Psix 3
1. cosx—-2=0 1. 1gx+2=0 1. cosx+2=0
V3 NE) . 1
=—— - 2. sin3x=-——
2. cos2x = 5 2. cthx_—? :
3. 2sinx++/2 =0 3 2sinx—3=0 3. 2cosx+1=0
4. sin3x =0 4.cos2x=0 4. sm2x=0

Dopma evinoHeHUs 3a0aHus: pelieHue ypaBHEHUH.
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