ABTOHOMHA I HEKOMMEPYECKA S OPI"TAHU3ALIA
BbICHIEI'O OBPASOBAHUA
«CEBEPO-KABKA3CKHNUUN COIIUAJIBHBIM UHCTUTY T»

OnoOpena

Ha 3acelaHny y9eOHO-METOAMICCKOM
KOMUCCHH (paKkyIbTeTa HHPOPMAITHOHHBIX
CHCTEM M TCXHOJIOTHI

oT «10» mnronst 2025 r.

npotokon Ne 11

[Ipeacenarens YMK K.B. Urnatenko

METOANUYECKHUE YKA3ZAHUA

K MMPAKTHYECKUM 3aHSATUSM U [0 CAMOCTOATEILHON padoTe
1o 001eo0pa3oBaTe/JIbHOM TMCHUIIIMHE
OU3UMKA

CnemmansaocTs 40.02.02 IIpaBooxpaHuTenbHAS ACATCIHHOCTD
Hampasnennocts (nmpoduis) nporpammer: [IpaBooxpaHuTenbHas e TEILHOCTh

Pazpaborano PexomennoBana
Kanz. ¢pus-mar. Hayk, 101EeHT Kadeapsl Ha 3acenanuu kadenpot [TUM
IINMM oT «10» mrons 2025 r.
E.W. Tonmauesa nporokon Ne 11
3aB. Kadempoi J.I". JloBsHHHUKOB

Craspormons, 2025 .

sEloanncaH uncposon

denopoBCku vgy“ cbto: deJopoBCKMii
AneKcaH.u.p 8 aHap MeTpoBuy
2 [&: 2025.10.01
MeTpoBuY  “Eiie1 5240300



N —

IHHosicHuTeIBbHAS 3aNIMCKA

Meronuyeckue yka3zaHUs TpEIHA3HAUEHBI NJIs MPOBEICHHUS MPAKTHYECKUX paboT To
00111e00pa3oBaTeIbHON TUCITUTIINHE «MaTtemMaTrka.

CopepxaHue MPaKTUIECKUX PabOT MO3BOJSET OCBOUTH:

- TMpaKkTUYECKHUE TPUEMbl BBIYUCICHUS, HAXOAUTh AOCONIOTHYI0O U OTHOCHUTEIbHYIO
MOTPEITHOCTH;

- IPAKTUYECKUE MPUEMBbI PEIICHUs TUHEHHBIX YPaBHEHUM, INHEHHBIX HEPABEHCTB;

- BUOBl M METOJBI PpEHICHHS] MPOCTEHINNX; MOKa3aTeIbHBIX U JOTapu(PMHUECKUX
YpaBHEHUM;

- METOJIBI M CITIOCOOBI PEIIeHHs CUCTEM JTMHEHHBIX YpaBHEHHIA;

- pa3IM4YHbIE CIIOCOOBI 3a/IaHUs TIPSIMON;
- YCJIOBHUS NMapauIeIbHOCTH U NEPIICHINKYISPHOCTH MPSIMBIX, IPSIMON U TUNIOCKOCTH;
-BBIYHCIIEHUE TIPOU3BOIHON (DYHKIUY;

- pelIeHre TPaKTUUECKHX 3aau;

- BBIYHCIICHUE TUIOIIATHU TIOCKOH (PUTYPHI.

B Meroamueckux yKa3aHHMSX K BBIIIOJHEHUIO TPAKTUYECKUX pPAOOT COIAEPIKUTCS
WHCTPYKIHSA C YETKHUM aJIrOpuTMOM Xoja paboTel. Kaxknmas mpaktudeckas paboTa BKIFOYAET
KpaTKUil TECOPETUUECKUM MaTepuall, IPUMEPHI 3a/1a4 U Ha0Oop 3aaHuil. MeToInYecKne yKa3zaHus
MOTYT OBITh UCIIOJIb30BAHBI JIJISI CAMOCTOSATEIHHON PabOTHI CTYICHTOB.

X0/ BbINOJHEHUS] MPAKTHYECKOH padoThI.
[IpakTudeckue pabOTHl HEOOXOIUMO BHIMIOIHATH B CIICIUATBHBIX TETPAISIX C YKa3aHUEM
HOMEPA, TEMBI, IIeJIeld paOboTHI.
Xoo pabompi:
[To3HAaKOMUTHCS C TEOPETUUECKUM MATEPUAIIOM.
Crenatb KpaTKUl KOHCIIEKT TEOPETHUECKOTO MaTepuaia B pabounx TeTpaasix
(OCHOBHBIE TIOHATHS, OTIPEACICHUS, (POPMYIIBI, TPUMEPHI)
B teTpansx nis mpakTUdecKuX paboT BBIOJIHUTH CAMOCTOSTENLHYIO PadoTy
WIH PEIIUTh HOMEpa, KOTOpbIe yKa3aHbl B paboTe.
CrnaTh mpernoaaBaTeio TeTpaan JUIsl MPAKTUIECKUX padoT.

OneHka «5» CcTaBUTCS, €CIM BEPHO M pauuoHanbHO pemieHo 90%-100% mnpensiaraeMbix
3a/laHui, 10IyCcTUM | HEeoYeT, HEMCKaXAIOLIUI CyTH PELICHHUS.

Ornenka «4» craButcst pu 0e3ommnbounoM perrernn 80% mpeaaraeMbIX 3aIaHuM.

Ouenka «3» craButcs, eciau BbimojdHeHO 70% mpeasaraemMbiX 3aJaHui, AomycTUM |
He0YeT.

Ouenka «2» - pemeno mene 70% mpennaraemMbIx 3aJlaHUi

IIpakTnueckas padora Ne 1 mo teme: Pemienue 3aganuii Ha HaxXoKAeHHE
a0COJIIOTHOI M OTHOCUTEJIHLHOM MOTPEIHOCTH.
OOyuaromiyecss Ha JAHHOM JTarle JOJDKHBI YETKO MPEACTaBIATh, YTO TaKOE MOTPELIHOCTD,
KaK OHA U3MEpPSETCs, OT 4Ero 3aBUCHUT, Kak noapasaenserca. Hayunrcs pa3nuyaTs NOrpemHOCTH
U BBICUMTHIBATh. BBIABIATH B3aMMOCBA3b IOTPEIIHOCTH M3MEPEHUN C pPEATbHBIM MHPOM.
3anuchIBaIOT OIIPEIEIEHNE OTHOCUTEIBHOM ITOTPEIIHOCTH, BBIMUCHIBAIOT (DOPMYJIBL.
1. Moaynb pa3HOCTH MEXAY TOYHBIM YHCIOM X U €ro MPUOIMKEHHBIM 3HaUeHHEM XIIp
Ha3bIBAETCs A0COIIOTHOM MOTPENIHOCTHIO MPUOIMKEHHOTI0 3HaYeHus uncia X u
oOo3Hauaercsa AX, T.e.

2. I'panuira aGCONFOTHOM MOTPEIIHOCTU = “* HAXOIATCS TPAHUIIBI, B KOTOPBIX 3aKIIFOYCHO
TOYHOE 3Ha4YeHHE yncna X.
X=XptAX, « X, —AX<X<X +AX

Ju —J LAURFSN 4 FaN
J R



3. KagecTtBo M3MepeHHil XapaKTepPH3yeTCs OTHOCHUTEIBLHOM IMOTPEITHOCTHIO 6X , paBHOU
OTHOIIEHHIO a0COMIOTHOM norpemHoctd AX K 3HaYeHHUIO BETMYUHBI XIIp, OIy4aeMoi B
pe3ynbTare U3MEPEHUS:

5x:}—x sx=2% 100
rp WJIN “rp

4. 3ameuanue! [ Toro, 4ToOBl HANTH a0CONIOTHYIO U OTHOCUTEIBHYIO TIOTPEIITHOCTh TIPH
CJIOKCHHH YUCEIl, IPUMEHSIOT CIIeHUaTbHYI0 (hopMyTy:

A l X+ V | —i) X+ N N
SiAT) SATSS _abcomomnasn noepeuHocmb

Ax+hy

§lx+y|=
; X+y

— OMHOCUMENbHASL NOZPEULHOCHb
5. 3ameuanue! [ TOro, YTOOBI HAWTH AOCOTIOTHYIO U OTHOCUTENIBHYIO IMOTPEITHOCTH MPH
YMHOKEHUU YUCEI, TPUMEHSIOT CIIeuanbHyI0 hopmyy:

L=+ 8] _ y6comomnas noz2peutHocmy

¢y |=8x + 6y
§1xy|=éx+48y — OMHOCUMENbHAA NO2PEUWLHOCTb

3amanue 1. CpaBHUTH KQ4ECTBO JIBYX U3MEPEHUM:
a) macca aBromoouist KAMA3 11= 16 + 0,5(1);
0) Macca KaHUCTPHI ¢ TocooM (HeTTo) T2 = 5 £ 0,005(kr).
2. OnpenenuTs rpaHuIly OTHOCUTEILHOM MOTPEIIHOCTH CIEAYIONIUX YUCENT:
a)a=142,5; Ax=0,05;8)a=2,372; Ax=0,004;
0)a=693;Ax=0,02;1)a=12,79; Ax=2.
3. Haiitu rpanuity abCONIOTHOM MOTPEITHOCTH MACChI JIETKOBOTO aBToMOoOWMIst a = 1348, eciiu E
=0,04 %.

3amanue 2. M3BecTHO, uyTO muaMeTp d MOPIIHS MUIWHpa ABUTaTeNns d = a C TOYHOCTHIO
10 E %.
Haiitu rpanuiy abCoMIOTHON MOTPEITHOCTH MPUOIMKCHUS, €CITH
a)a=2,75E=20%;B)a=237;E=1%;
6)a=13;E=10%;r)a=1,49; E=0,1 %.

3ananue 3 OtHocuTenpHas norpemHocts cnuaomerpa no 'OCT pasHa 2,2% npu
ckopoctu Oosiee 20 km/4. OnpenenuTe, B KAKOM HHTEPBAJIC MOKET HAXOAUTHCS 3HAUCHUE
CKOpPOCTH aBTOMOOMJISI, €CIIH CITUAOMETP MoKasbiBaeT 80 km/u?

IIpakTuyeckas padora Ne 2 no teme: Pemienue JMHeHHbIX yPABHEHMI.

Lenbro nanHO# pabOTHI CHCTEMATU3UPOBATh U YIITyOUTh CBEICHUS YUAIMXCS O CUCTEMAax
YpaBHEHUU U METOJaX UX PEIICHUI; HAyUYUTCS peraTh CUCTEMbI CIOCOOOM CIIOKEHHUS,
MMOACTAHOBOK, BCIIOMHUTD aJITOPUTM PCIICHUSA KPYT'OBbIX CUCTCM, CHMMCTPUYHBIX U OAHOPOJHBIX
CHCTEM YpaBHEHHIA:

Kpyzosbimu, ninn yuknuunsimu, Ha3bIBAIOT CHCTEMBI BUJIA:

|x'+ y=a, |.\‘y =aq,

-l.\'+z:b_, 1X2=b,

| y+2=C oo |Y2=C
Ix+y=a,
1 X+z2=Db,

V+7=
AJITOPUTM pelIeHus l.v” Z=c

1. CnoXxuTh ypaBHEHHSI CHUCTEMBI.



Now s

Paznenuth 00€ YacTu MoTy4eHHOTO YpaBHEHHS Ha 2.
ITocnenoBarenbHO NOACTABUTH B IIOJIYYEHHOE YPAaBHEHHUE NIPABBIE YACTU TPEX YPaBHEHUN
CUCTEMBI.

|.\y:a,
1X2=b,
|yz=c. .

[TepeMHOXUTH ypaBHEHHS CUCTEMBI.
Haiitu xopeHs.
[TocnenoBarenbHO MOACTABUTH B MIOJIyYEHHOE YPAaBHEHME ITPaBble YaCTU TPEX YpaBHEHUI
CHCTEMBI.

Pemmre cnenyromnme cucteMbl ypaBHEHHN:
OnHOponHBIE CHCTEMBI  (IIOBTOPUTH ONPEAEICHUE OJHOPOJHOIO MHOTOYJIEHA OT ABYX
NIEPEMEHHBIX )

| X y3+ X y+.x3 =14 3‘3 ,

CHMMETPUYHBIE CUCTEMBI
| x+y+xy=5,

ey =T (1), @2:1)

CucreMbl ypaBHEHHUI, peliaeMble ¢ TTOMOIIBIO TEOpPEMbI, 00paTHOI Teopeme Buera

: +X=3,
12x+y
——=—4 |—1_;24i
Y ENNCRY)
X+Yy=3,
.y+z_?J
XD (1s43)
xy=1,
yz=2,
BEE @, (2 )

.|'I.\"+y f+l.\"—y = 10,
[ beeyF=be=yF=8 1) 122, 1:2), (201)

l Xy+yz=3,
1vz+zx=10,

| 2x+xy=9 (2;0,554), (-2;-0,5;-4)

IIpakTuyeckas padora Ne3 no reme: U300pakeHne Ha KOOPANHATHOM MJIOCKOCTH
MHO’KECTBA PelIeHN YPAaBHEHHH U CHCTEM YPABHEHHH ¢ ABYMS HEU3BECTHBIMH.

Omnpenencure. YpaBHeHHE  BHa fix,y|=0 , TIHe flx.yl . HEeKoTOpas  (pyHKIHS
NIEPEMEHHBIX X U Y, Ha3bIBACTCS HEPABEHCMBOM C O8YMSL HEUZBECHIHBIMU X U ).

Pewumps ypasnenue — 3Ha4UT HANTH MHOXKECTBO BCEX €r0 KOPHEM.

Pewenuem ypasnenus ¢ 1ByMsl IepEMEHHBIMU HA3bIBAETCS JII00asi yHopsA0ueHHasl mapa
(X; y), KoTOpas obpariaeT 3aJJaHHOE YPaBHCHHE B BEPHOE YHCIOBOE PABEHCTBO.
J1st TOrO, YTOOBI PEIIUTh YPaBHEHUE C IBYMS IEPEMEHHBIMH HY>KHO ITOCTPOUTH €TI0 TpaduK.



I'pagpukom  ypasnenmussc  OByMsl TIEpEMEHHBIMU  SBISETCS  MHOXECTBO  TOYEK
KOOPJAMHATHOH MJIOCKOCTH, KOOPIAUHATHI KOTOPBIX 00pAaIaloT ypaBHEHHE B BEPHOE PABEHCTBO.

3agauval. M300pa3suth  Ha  KOOPAMHATHOW  IUIOCKOCTH  MHOXECTBO  pEIICHHM
ypasuennit X7/ y+3/=0
3agaua2. M300pa3suth  Ha  KOOPAMHATHOW  IUIOCKOCTH  MHOXECTBO  pEICHHM
2 —
ypaBuennit X —2y—2=0
3agaua3. M300pa3suth  Ha  KOOPAMHATHOW  IUIOCKOCTH  MHOXECTBO  pEIICHHM
2 2_
ypaBHeHHii x+3°+ y—4"=16
3anaua4. M300pa3uth Ha KOOPJUHATHON TNIOCKOCTH MHOKECTBO PELICHUN YpaBHEHUI
2x+y =1
3anauaS. PemuTh rpaduyecku cucTeMy ypaBHEHUIL:
(x—y =0
2x —2y =4
3amaua6. Pemmth rpaduueckn CUCTEMY YpaBHEHUM:
(3x+2y=6
(6x +4y =12
3anaua’. PemuTh rpaduyecku cucTeMy ypaBHEHUIL:
(x +3y—7=0
B3x+y—-5=0
3amaua8. Pemmth rpaduueckn CUCTEMY YpaBHEHUM:
(x> +y2 =9
y—x=-3

IIpakTnyeckas padora Ne4 mo reme: H3o0pakeHHe Ha KOOPAMHATHOM IIOCKOCTH
MHO’KeCTBa pelieHHii HepaBeHCTBA C IBYMSI HEH3BECTHBIMU.

Omnpenenenre. Beipaxkenue Buaa flx,yI\O , TIE flx.yl_ HEKOTOpast (PYHKILHS
MIEPEMEHHBIX X U Y, HA3bIBACTCS HEPAGCHCMBOM C O8YMS HEU3BECMHbIMU X U ).

Pewumo nepagerncmeo — 3HaUNT HAMTH MHOYKECTBO BCEX €TI0 PELICHUIA.

Pewenuem nepasencmea ¢ N1ByMs INEpPEMEHHBIMU Ha3bIBAaeTCs JI00asl yHOpPsIOYEHHAs
napa (X; y), KoTopas oOpalmaer 3aJaHHOE HEPaBEHCTBO C NMEPEMEHHBIMH B BEPHOE UYHCIIOBOE
HEPaBEHCTBO.

ANTOpUTM pelcHus HEPaBSHCTBA f Xy V 0

1. TTocTpouTts rpaduK ypaBHEHUS flx,yl=0

Ecnu nepasencmeo «cmpozoe», moeoa epaghux uzobpasicaem nyHKmMupHou a1uHuel;

Ecnu nepasencmeo «necmpozoey, mozoa epagux uzoopaxcaem cniowHou TuHUel.

2. BpIaenuTh ITPUXOBOM 4acCTh KOOPAUHATHOM MIIOCKOCTH, COOTBETCTBYIOIIEH 3HAKY

HEPABEHCTBA.

3amaua 1. M300pa3uth Ha KOOPAMHATHOM IMIIOCKOCTH MHOXKECTBO PEIICHUI HEPABEHCTBA
3x -2y +6>0.

3amaua 2. M300pa3uTh Ha KOOPAMHATHOM IMIIOCKOCTH MHOXKECTBO PEIICHUN HEPABEHCTBA
2x +3y <6

3amaua 3. M300pa3uTh Ha KOOPAMHATHOM IMIIOCKOCTH MHOXKECTBO PEIICHUIN HEPABEHCTBA
3x-2y+6=0

3anauya 4. I/I306p3.3§1TB Ha KOOPJAMHATHOM IIJIOCKOCTH MHOYKECTBO PELICHUI HEPABEHCTBA
{ X+ y=

dx — oy = 20
3amaua 5. M300pa3uTh Ha KOOPAMHATHOM IMIIOCKOCTH MHOXKECTBO PEIICHU HEPABEHCTBA



Xx+y=3
dx — Sy = 20
bx +y =-5h

IIpakTnyeckas padora NeS nmo teme: PenieHne npuMepoB 10 AJIrOPUTMY 110 TeMe pelieHne
YPaBHEHUI M HEPABEHCTB.

PaccmoTpuM HOBBIN THII MATEMATUYECKUX MOJIENIEH, C KOTOPHIMU BbI paHee MPAKTUUYECKH
HE CTAJIKUBAJUCh — YpaBHEHHUS M HEpaBEeHCTBa ¢ MonyiasimMu. Hamomuum: momynem yucia
Ha3bIBACTCSI PACCTOSIHUE OT 3TOr0 YHMCIAa OO0 HyJNs Ha 4ucioBoil ocu. COOTBETCTBEHHO, AJiA
MOJIOKUTEIBHBIX YUCEN U HYJIS UX MOJYJIb paBEH CAaMOMY UHUCIY:
Ifl =fmpuf =0
J1st oTpuiaTeNbHBIX YUCEN MOYJIb PABEH MPOTUBOIIOJI0KHOMY UM MOJIOKUTEIIbHOMY YHCITY:

Ifl=—fopuf <0

B 11e510M 3TO 3aITUCHIBAIOT TaK:
If] _{f.npan 0
T |—f.opuf<o0

2 2 — -
3ananwue 1. Penmuts ypaBHeHue: |x* + 2x| = 1

2x+ 1] =V3 -2
[2x+ 1] <5

Vx=3-3|>0

3aganue 2 Pewmuth ypaBHEHUE:

3ananue 3. PemuTh HEpaBEHCTBO:

3ananue 4. PemuTh HEpaBEHCTBO:

Baganue 5. Pemmnts ypaBHeHue: [I5x +2|+1| =4

IIpakTnyeckas padora Ne6 mo teme: Pemienue 3aga4 Ha npeo0pa3oBaHue BbIPasKeHH,
CO/IeP:KALUX KOPHU HATYPAJIbHOI CTeNeHH.

Ompenenenue: ApudMeTHYECKUM KOpPHEM HATypalbHOM CTENEHHW, Tjae n>2, U3
HCOTPULATCIIbHOTO YHCJIAa a HA3bIBACTCA HCOTPULATCIBHOC HYUCIIO, n-1 CTCIICHbL KOTOPOr'o
paBHa a.

Obosnavenue: V& — KOpeHb n-il cmenemit, 20e
n—CTeTNeHb apU(METHIECCKOTO KOPHS;
a— MOJIKOPEHHOE BhIPAKEHUE.
CBoiicTBa apu(pMeTHYECKOr0 KOPHS HATYPAJIbHOM CTENeHN:
Ecmm, a >0, b > 0 u n, m — HaTypajdbHbIE YUCIIA, IPAYEM 71 > 2, m > 2, TO CIIPaBETHBO
cleayromee:
1. Vab = ¥a¥.
" E — E
TR
3. F@m=Ya
:‘J e =

m

Va

i f 2k
5. v a*® =|al,roe k — HaTypaneHoe YHCTO.



3aganue 1. BoIHECTH MHOXUTENN U3-TI0J 3HAKA KOPHS:

s/ 4314 - ~
1 Ja*b** a>0,b>0
. 2

, 4/64at27

3 V—27a°b*

3aganue 2. BHECTH MHOXKUTEIIH MO 3HAK KOPHSI:
1 —0,3V10b

¥ -
2.a\‘7, a=>0

4
3ananue 3. BelYucIUTh 3HAYEHUE BBIPAKECHUMN:
1 (V3—2)"+ 43

4'E+1% 601 | - V10
573" Al

—by—3b3

L]

N
P T
Z——-_
0
o}
i
<
n
|
Z——_
0
|
NS
-
vl
et

IIpakTnyeckas padora Ne7 mo teme: Pemienue 3aga4 1 ynpa:kHeHHii HA IPpUMEHEHUe
CBOJNCTB CTENEHH C IeiCTBUTEIbHBIM I0Ka3aTe/IeM.

Onpenenenne. CTENEHBIO JIEUCTBUTEIILHOTO qucna a c HaTypaJbHbIM
MOKa3aTeJIeM # Ha3bIBAETCs IPOU3BEICHUE B MHOXKUTENEH, KaX bl U3 KOTOPBIX PaBeH d.

n 1
a

—n

Ompenenenre. Ecmu 1 - memnoe orpumarenpbHOe 9HCIO, TO a e > 0.
] 1
a=1.a=a

Ompenenenre. CTeneHp0 AEHCTBATENLHOIO Yncia a 0 ¢ parMoOHaIbHBIM [T0Ka3aTeeM I

n

m
m
M | roe m- nenoe, n- HaTypaabHOE, Ha3bIBAETCH YKCIO ¥ a

|=

n o r
= > =
a va | Ecem >0 10 0=0
I[JIH JIIO0OBIX I[eﬁCTBHTeHBHBIX qUcell m n n n JJIs1 JIIO0BIX
IMOJIOKUTECIIbHBIX @ W 6 BBIIIOJIHAIOTCS PAaBCHCTBA:
m+n 4 aa |J]:ﬂ”'8”

\n n

a|"_a
5 ad":a"=g™ " 5 6 | - &"

1. a"a'=a

| mn mn
3. 1@ =a



3aganue 1. Beraucnure:
3—
1) v27
2) V& 4) V160000
3) V0,00001 5y V=125
3aganue 2. YIpocTuTe:

C A= 4T
1) a-a-a” 2) €E Ve

o= [T

IIpakTnyeckasi padbora Ne8 no reme: Pemenue 3a1a4y Ha NpuMeHeHHE OCHOBHOT'O
JIOrapu(pMmu4yecKoro ToK1ecTBa.

Omnpenenenue. Jlorapudmom umcna Nmo ocHoBanmio, a (a>0; a#l) Ha3wIBaeTcs
MoKa3aTeib CTENEHU X, B KOTOPYIO HaJ0 BO3BECTH, a, YTOOBI MOIYYHSIOCH YUCIO N. DTO 4uCI0
o0o3Hauaercss cUMBOJIOM loga N

U3 nokazarenbHoro ypaBuenuss a*=N | loga N=x
log, ¢

a " =¢

a=c logac=b —

2

OCHOBHOE JIOTapH(MHUECKOE TOKIECTBO —  logs a’=b



3amanuel. Haiitn x

a) log 5125= x 6) 10g1/3 9=x B) logo,s 4=x F) 10g1,5 I=x
1) 1g 10000= x e) logs 0,2 =x

3amanue 2. Haiitu N

a) logs N =2 0) login N=-3 B) logs N=0 r) log7N=1
9
1) logsN= 3 e)InN=1
3amanue 3. Haiitu a
1 1 -
a)log.81=4  6) loga 0,25=-2 B) log, & =-1 r) loga2=4  n) log, 16=3
3ananue 4. PemuTh UCNoNb3ys OCHOBHOE JTIOTapU(PMHUUECKOE TOXKIECTBO:
1
il logg7 log; 6
a)log7 49 | 0) 81 ; B)lg 1 T) 9 1) Ine*

IIpakTuyeckasi pa6ora Ne9 no teme: Pemienue 3aa1a4 u ynpaxHeHuii Ha npeodpa3oBaHune
JorapupmMmuuyecknx BbIpaKeHHuil.

Ceoticmea nocapu@mos:
1. loga X + loga y= loga (X ’ Y)
2. loga x — logay = loga (X : y)

3.loga x"=n - loga X

4. log(ak) X = % -log. x

5. -
loga X= logxa
Penrenne 3agau:
1. HaiiTu 3HaUYeHHE BHIPAKCHUSI:
1) loga7 — 10g263 + log»236
2) log732 — log764 + log714
3) logs22 —logs11 - logs10

(8]
N

4) 102236 + logz 2 - log235

S

5) loga36 — logs5 + logs 2

4
6) logs25 —logs2,25 - logs 2
32
P 2log.6

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

9)logo15+1logol8—2logo +/10

10) (log 722 - log 712 +log 76) —logi1 7
11)log 424 —log49 - logo 13 - log 136
12) log 214 -log25 - logs3 - logs 7

2. Haitnure 3Hauenue BIpakeHus: loga(a:b?), ecu loga b= 5.
3. Haiinure 3nauenue Boipaxkenus: loga(a’b®), ecnu loga b =-2.



1

4. Haiinute 3HaueHne BeIpaxkeHus: loga(a'b’), ecu logy a = 3.
5. Haiinmure 3Hadenue BeipakeHus: (logz216) - (logs 36).
6. Haiinure 3Hauenue BolpaskeHus: logslogs 25.
7. Halimure 3Ha4YeHune BeIpakeHus: logs 9 - logs 25.
8. Hatignre X, ecnu:
1

1) log 30X =2 logs5 + 2 10g3036
1

2) logsX =1logs2,5+ 3 logs8 + 3'°2;2
2

3) lgX= lg4+2lg5+ 3 1g 1000
1 1

4) loguX=2logn3+ 2logx49 - 3 logx27
1

5) log *X= 21og¥16-log? 8+ log? 54
IMpakTnyeckas padora Nel0 no reme: Jlorapupmuyeckue ypaBHeHHUs .

IIpocreiiniee norapudmMuyeckoe ypapuenue. YpasHenue uga * =B rpe, a>0,a# 1.
OcHosHble cnocobbl peuleHus 102apuphMuecKux ypasHeHull

1.x =b rne,a>0,a#1, 10 fix) = ﬂb, IPH YCIOBUH, YTO flx) = 0.
7 flx) = g(x),raea=>0a =1, flx) =0, glx) =0, To flx) = glx)
Obwue memoovl 07151 peuieHus 102apUupMULecKux ypaeHeHu:

1. Pa3mokeHHe HA MHOXKUTEITH.

2. Baenenue HOBOI MEpEeMEHHOM.

3. TI'padwmueckuii meToI.

3ananue. Pemnts ypaBHEHueE.
1. logi 7(7x—3)=1log1 7 (5x+11)
logi1(4 — x) = log11(6 + x)
logs(5 —x)=2
logia (5x+1)=-2
logiz (4 +5x)=-2
log7 x = log7 10 — 2log7 V5
logz x = 2logs 6 + logs 5
loga(15 —3x)=3
9. logs(x+1)+logi(x+3)=1
10. log2(x2 + 6x — 3) —loga(x +3) =2
11. logs 2x —logs x =2
12. log7 2x +logrx—2=0
13. logas (2 — 9x) = logas (27 — 4x)
14. logo7(4 — 7x) = logo.7(8x — 1)

PN R WD

IIpakTnueckas padora Nell mo teme: IleprneHIMKYISIPHOCTD NPAMON U IIOCKOCTH.

JleMMa 0 HEpHEHAUKYISIPHOCTH JBYX IapaIedbHBIX OPSIMBEIX K TpPeTheidl mpsiMmou. Eciu
OJIHA U3 JBYX MapaJUICIbHBIX NPSIMBIX MEPIICHAUKYISPHA K TPEThEH MPSIMOi, TO U Apyras npsmas
MEPIEHINKYIIIPHA K 3TOW TPAMOM.




Teopema. Ecnu oiHa 3 1ByX napajuieabHbIX OPSIMbIX EPIEHINKYIISIPHA K IIJIOCKOCTH, TO U
Jpyrasi mpsiMasi IepueHIUuKYJIsIpHa K 3TOU MJIOCKOCTH.

a cA

Teopema. Enu aBe nipsiMbie NMEpHEHAUKYIIAPHBI ITIOCKOCTH, TO OHU MapaJuIe/IbHBbI.

yal'. o

[Ipu3Hak NEpHEHAUKYJIAPHOCTH NPSAMON U IJIOCKOCTH. Ecim mpsimast nepreHIuKyisipHa K
JIByM IIEPECEKAIOIIUMCS IIPSIMBIM, JIEXKAIIUM B OJTHOM TUNIOCKOCTH, TO OHA MEPIEHANKYJIIPHA K 3TON
IJIOCKOCTH.

Teopema. Uepe3 nro0yr0 TOUKY HPOCTPAHCTBA HMPOXOIUT MpsiMasi, MEPHEHAMKYJSpHas K
JTAHHOM MJIOCKOCTH, U IPUTOM TOJIBKO OJIHA.

M

c

3anaHus:
1. Ipsmas PQ napamiensbHa 1wiockocT o (puc. 4). Uepes Touku P u Q NpoBEACHBI TNpsMEIE,
MEePHEHAUKYISIPHBIE K TIJIOCKOCTH 0, KOTOpPBIE MEPECEKaT ATy IUIOCKOCTh COOTBETCTBEHHO B
toukax P; u Q;. okaxure, uro PO = P;Q;.

P 0

2. Yepe3 touku P u Q npsmoil PQ npoBeieHbl NpsIMble, MEPHEHAUKYISIPHbIE IIJIOCKOCTH O H
MepeceKaroIIre ee COOTBETCTBEHHO B Toukax P; u Q;.Haitnure P;Q;, ecnu PQ = 15¢cwm., PPi= 21,5
cM.. 00=33.5 cwm.



3. YUetsipexyronbHuk ABCD — kBanpar. Touka O ero uentp. [Ipsamas OM neprieHAUKyIsIpHA K

MIJIOCKOCTH KBaJipaTa.
a) Jlokaxwure, uto MA = MB = MC = MD
0) Haiimure MA, ecmu AB =4 cm. OM =1 cwm.

IpakTnyeckas padora Nel2 mo teme: Penmenue 3a1a4 no reMe neprneHanKyJIsIpHOCTH
NPAMBIX H IJIOCKOCTEH.

3aoanue. Pewiume 3a0auu:
1. PaccrossHms ot TOYKM M mo  BcexX BepmuH  kBagpata ABCD paBubl.  JlokaxkuTe, dTO
npsimast MO nepnesaukyispHa miockoctd ABC, ecnu AC nepecekaet BD B Touke O.
2. JIOKaXuTe, 4TO €CIIM OJHA M3 JBYX Mapaule/IbHBIX MPSIMBIX MEPIEHAMKYIAPHA HEKOTOPOM TIOCKOCTH, TO
Y BTOpas npsAMas neprneHIuKyJIspHa 3TOH MIOCKOCTH.
3. Jlokaxkute, 4TO JBE MPSIMbIE, MEPIIEHIUKYIISPHBIC OAHOM U TOM K€ IMIOCKOCTH, apaJlJIeIbHBL.
4. B Tterpasape ABCD u3BecTHO, 4TO mpsimbie AD u BC nepneHauKyIsipHbl.  JloKakute, YTO
BBICOTBI TETPadJipa, MpOBEIEHHBIE U3 BepluH B 1 C, mepeceKaroTcs.
5. BeicoThl, mpoBenaéuuble U3 BepinH B u C terpasapa ABCD, nepecekarotcs. [{okaxure, 4To
npsimbie AD u BC neprneHIuKyIsIpHBI.
6. B tpeyronpnoit nupamune ABCD AB=16, BC=9, BD=12, AD=20, CD=15. [okaxure, 4TO
npsimast BD nepnienaukynspaa minockoctu ABC.
7. B npsamoyroapHuke ABCD Touka O— mentp. Jlokaxurte, 4to ecnu npsamas MO
NepHeHUKYIsIpHA INIOCKOCTH MpsiMoyrojibHuKa, To0 MA=MB=MC=MD.

HpaKTI/I‘ICCKaH pa60Ta Nel3 mo Teme: Pemienue 3aga4v Ha onpeaejJicHue KoopauHaT BEKTOPOB.

Bektop - 3TO OTpe30K, KOTOpBHIA HMMeeT HampaBieHue. KoHell BEeKTOpa COBMAJaeT co
CTPENIKOW, Hadajmo - Touka. Modynre eekmopa (abcontomuas eeiuyuHa)- JJIAHA OTOTO
HaIpaBJICHHOTO OTPE3Ka.

Ecnu Hayamo BeKTopa COBIAIACT C €ro KOHIIOM, TIOJIYYHM H)/1e80U 8eKMOp.

JlBa BEKTOpa SBISIOTCS PAGHLIMU, €CIIA WX JUTMHA OJUHAKOBAs U OHM MMEIOT OJJMHAKOBOE
HarpasieHrue. OHU COBMEIIAIOTCS MPH MEPEHOCE.

N |
7d
/ /
-2-1_112345573‘-;
ARRRRT;

3amanus:

1. Ot Touku P, kOOpaAMHATBI KOTOPOW M3BECTHBI, OTJIOKHIN BEKTOP C KOHLIOM B Touke Q, TMHOHN 3
U COHAIpaBJIEHHBIN BEKTOPY ¢ KoopAuHatami (4; -4; 2). Haiiaure koopauHatsel Touku Q.

A2:-13) | B(4;-23)

b= R s tn W o

2. Halitu nnuHy BekTOopa AB  ecnu

a+b d=l3;—5;8lw5=|—l;1;—4|

3. Hatitu nnmmuHv RekTONA | | ecnm



4. HaiiTu 1vHy BEKTOpa

IIpakTnyeckas padora Nel4 no reme: Pemmenue 3a1a4 Ha nepedGOp BAPUAHTOB.

Pewums xombunamopHyio 3adayy — 3TO 3HAYHUT BBITUCATh BCE BO3MOXKHBIC KOMOWHAITUH,
COCTaBJICHHbIE M3 4YHUCEN, CJIOB, MPEAMETOB MW [Jp., OTBEYAKOIIUX YCIOBHIO 3a/ayu.
B pasznene npencraBiieHbl KOMOMHATOPHBIC 3a/ja4l HA pa3MEINICHHE, COUeTaHue, MePEeCTaHOBKHU C
MOBTOPEHHEM M 0e3 TOBTOPEHHSI dJIEMEHTOB. Mcmonb3yercss eCTECTBEHHBIH, JOCTYIHBII
BUEpAIIHUM  IIIKOJIbHUKAM  METOJ  pEeIIeHHWs KOMOMHATOPHBIX 3aJad C  IOMOIIBIO
HEMOCPEJCTBEHHOTO Mepedopa BO3MOXKHBIX BapuaHTOB (koMOuHamwmii). Camble pa3HbIe
KOMOWHATOPHBIC 33]]a4M PEIIAIOTCS C MOMOIIBIO COCTABIICHUSI CIIEIMATIBHBIX cXxeM. BHeniHe Takas
cXxema HallOMHMHAET JIEpeBO, OTCIOa U Ha3BaHHUE METO/A - IePEeBO BO3MOKHbIX BAPDHAHTOB.

3anaumu:

1. Kakue nBy3HauHbIE YHCIIa MOKHO COCTaBUTH u3 1udp 1, 2, 3, 4, 5?

2. B ¢unanbHoM 3abere Ha 100 m yuacTtByroT VBaHoB, ['pomoB u Opnos. HazoBute Bo3MOKHbBIE
BAPUAHTHI PaCIpEIesICHHs TIPU30BBIX MECT.

3. B kpyxok 6anbHOro Tanua zanucanuck: [lets, Kons, Burts, Oner, Taus, Ons, Harama, Cgera.
Kakue TaHeBanpHbIe Maphbl I€BOYKH M MalIbYMKa MOTYT 00pa30oBaThCs?

4. Kakue Tpex3HayHbIe YnCcIa MOXKHO cOcTaBUTh U3 udp 0, 2, 47

5. Ha oGen B HIKONBHON CTONIOBOM mMpejuiaraercs 2 cyma,3 BTOpBIX Omona u 4 pa3HbIX COKa.
CKOJIBKO pa3IMUHbBIX 00€0B MOXKHO COCTABUThH MO MPEAJIOKEHHOMY MEHIO?

6. Aunpeii, bopuc u Bacunuii BXoaaT B KOMHATy 1m0 ofHOMY. CKOJIBKO Y HUX €CTh CIIOCOOOB 3TO
caenaTh?

7. Ha 3aBTpak B IIKOJIBHOM CTOJIOBOM JIF00O0H YUEHHUK MOXKET BBIOpATh OYJIOUKY, BATPYIIKY, KEKC
WJIM COYHUK, a 3aITUTh UX OH MOKET COKOM, 4aeM MM KOMIOTOM. CKOJIbKO BAPUAHTOB 3aBTpaKa
MpeJIaraeTcs B MIKOJIbHOM CTOJIOBOW?

8. Mamma, Omns1, Bepa, Upa, Anapeii, Muma u Urops rotoBuiuce ctath Beaymumu Ha HoBoronnem
npa3aHuke. Ha3oBuTe BO3MOXKHBIE BAPUAHTHI, €CIIM BEAYIIUMHU MOTYT OBITh TOJBKO OJTHA I€BOYKA
Y OJINH MaJIbYHK.

IMpakTuyeckasi padora NelS no teme: I'enepanbHasi cOBOKYNnHoCcTh Cpegnee
apudmernyeckoe. Meauana.

Mamemamuueckas cmamucmuka — Hayka, pazpabarbIBaroiiasi MaTeMaTUYeCKUE METObI
CHUCTEMAaTH3allMi W HCIIOJIb30BAaHUSI CTATUCTMUECKUX JIAHHBIX JJIi HAYYHBIX M MPAKTUYECKUX
BBIBOJIOB.

Cpeonee apugpmemuueckoe n uucen — 3T0 YaCTHOE OT JICJICHHS HAa N CyMMBI BCEX ITHX
YHCell.

Pasmax psoa — 3T0 pa3HOCTh MEXTy HAUOOJIBIINM U HAUMEHBIIIUM YHCIIOM B psiie.

Mooa psioa — 310 uucio, HanboJee YacTo BCTPEYaroIIeecs B PALY.

Meouana psida - cpeiHee YUCIO YHOPSIOYCHHOTO ps/la YUCEN, €CIU PsJi HEYETHBIM WIn
cpenHee apu(PMETHIECKOE IBYX CPEIHUX YHCEII, €CITH PSJT YSTHBIM.
3ananus:

1. IlycTp ydYeHUK MOJyYMS B TEUCHHE IEPBOM YyUeOHON YETBEPTH CICAYIOIIUE OTMETKH I10
anredpe:S, 2,4, 5,5,4,4,5,5,5.

2. Poct yuamuxcsa Hamero 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 paHKUPOBAHHBIN PST ;

2) onpenenuTh CPEHUIN pocT, MOy psila, MEAUaHy psja.

3. Ha copeBHOBaHUSX 1O (UTYpPHOMY KaTaHUIO CYJbU ITOCTABUJIW CIIOPTCMEHY CICAYIOIIHE
onenku: 5,2; 5,4; 5,5, 5.4; 5,1; 5,1; 54; 5,5, 5,3. Beraucnuth cpennee apudmeTuaeckoe
OIICHOK.



4. JIBa crpenka caemanu 100 BeicTpenoB. [lepBroiit BeiOH 8 oukoB 40 pa3, 9 oukos - 10 pa3 u 10
oukoB - 50 pa3. Bropoii BeiOua 8, 9 u 10 oukoB coorBerctBeHHO - 10, 60 1 30 pa3. Kakoit u3
CTpPEJIKOB CTpeJsieT Jyylie?

IMpakTnyeckas padora Nel6 mo reme: Pemmenue 3a1anuii Ha COOTHOILIEHUE MEXKTY
TPUTOHOMETPUYECKUMHU QYHKUMSMU OTHOTO APT'YMEHT.

Kaxnomy yIiy noBopora % cooTBeTCTBYET eduncmeennas TOUKa eAMHUYHOU
okpyxHocTu. ClieIoBaTenbHO, KaX/JI0My 3HAUEHUIO yIiila ® COOTBETCTBYET €IMHCTBEHHOE YHCIIO,

o#—+mk kel
ABJISIIOIIIEECS 3HAU€HHEM CUHYca (KOCHHYca, TaHTeHca JJis 2 ) yrma &,
[loaToMy 3aBuUCHMMOCTH 3HaueHUsi CHUHyca (KOCHMHYCa, TaHI€HCa) OT BEJIMYMHBI yIja
HOBOPOTA sABJsETCA (PYHKIIMOHAIBHOM.

DOyHKIMH f(a) =sina, g(a) =cos o u h () = tg o COOTBETCTBYIOIIHE STHM

(YHKIIMOHATBHBIM ~ 3aBUCHMOCTSIM, HAa3bIBAIOT TPUTOHOMETPUYECKMMH  (PYHKIUSIMU  yrja
noBopora *.
3amanus:

13n
sin 6600; sin(——); tg 135°.
1. Haiinute 3Ha4YeHHE BeIpakeHus: 1) 2) 3/3)
2. YOpocTuTe BbIpaskeHUeE:

a) COS % Clgoc+sin o

9=
6) g x+ctge
3. Haiinure 3HaueHNE BBIPAKEHUS:
a) g ctgx+cos=|,eciu sin«=0,7

sin & — Cos
6) SIN ®+C05 ® oy I X=2

sin m:i o E||£,'}T|

4. Berauenuts 9% | ecnm 4 12

IpakTnyeckas padora Nel7 no reme: Pemmenue 3a1annii HAa NPUMEHEHUE YeTHOCTH U
HEYETHOCTH (PYHKLUIA.

3nHaku  3HauweHull  mpuecoHomempuueckux — Qyuxyuil. Yemnocms  u  HeuemHoCHb
MPUSOHOMEMPULECKUX (DYHKYULL

p
ITycts TOuka p MOJIyYeHa B pe3yJbTare MoBopoTa Touku ~ ¢ (1; 0) BOKpyr Hayaia KOOpJIMHAT Ha
yron *. Eciau touka P mpunannexxut I koopIuHATHON 4yeTBepTH, TO TOBOPSAT, uTo ¢ siBjIseTcCA
yriaom I yerBepTH. AHaJIOrM4YHO MOXKHO roBopuTh 00 yriax I, III u IV yeTBepreii.

i 2n o
3
Hanpuwmep, 7 u-300°— yrubl I uerBeptn, ° u -185° — yrust 11 werBeptn, 4 1 -96° — yrus
nk
o ykelZ .
IIT gerBeptu, 355° u — yruel IV uerBeptu. Yrinel Buga 2 , HE OTHOCAT HM K KakKOHU
YETBEPTH.

TO‘-IKI/I, PacCIioJIOKCHHBIC B I YCTBCPTHU, HMCIOT [IOJIOKHUTCIbHBIC a6CHI/ICCY U OpAuHarTy.

i > >
CrnenosarensHo, ecan * — yron [ wersepru, To S & 0, cosa>0.

e Ecau a— yroun Il werBeptu, TO sin a >0, cos a <0.
e Ecmm a— yron Il werBeptH, TO sin a <0, cos a < 0.
e Ecau a— yron IV uerBepTH, To sin a <0, cos a > 0.
3HaKu 3HAYEHU CHHYCa U KOCMHYCa CXeMaTU4YeCKH Moka3aHbl Ha pucyHke 10.1.



Puc. 10.1 Puc. 10.2

sino.
tga =

[Tockonbky

costt " 1o rtamrencel yriaoB I m III deTBepTeil ABIASIOTCS MOJOXKHUTEIBHBIMH, a

P P
yrio II u IV uerBepreli — orpunarensusivu (puc. 10.2). Ilycts Toukn ! o

o

IMOJIYYCHBI B

P
pe3yabpTaTte MoBOpoTa TOYKH ~ °© ' (1; 0) Ha yTJIbI o H -
yA

cooTBeTcTBeHHO (puc. 10.3).

Puc. 10.3

P uP,
I[J'IH HIO6OFO yria o TOUYKH L 2 UMEIOT PaBHLIC a6CI_II/ICCBI N IMPOTHBOIIOJIOXHBIC OPpAWHATEI.
Torma u3 onpeeeHuii CHHYCa ¥ KOCHHYCA CIIEAYET, YTO JJIst JTII000ro AeiHcTBUTENRHOTO yncia O

cos (—a) = cos a
sin (—a) = —sin a

DTO0 03HAYaeT, YTO (PYHKUMSA KOCHHYC SIBJISETCS YeTHOM, a PYHKIHSA CHHYC — He4YeTHOM.
O6nacte onpenencans QyHkuun Y = '€ X cuMMerpHYHa OTHOCHTENBHO Hadyama KOOPIMHAT
sin(-a) _ —sina

tg(-a) = =—-tgo.

(IpOBEPHLTE ATO CAMOCTOATENLHO). Kpome Toro: cos(-a)  cosa
Crnieq10BaTeNIbHO, PYHKUUA MAN2ZEHC ACIACHCA HEUenHOIL.

3amanus:

1. Kaxkoii 3Hak umeert: 1) sin 280°; 2) tg(-140°)?

2. Cpasnure sin 200° u sin (-200°).

1+ cosx

f(x)=——— .
3. Uccnenyiite Ha yeTHOCTh pyHKIHIO: 1) 52 f(x)=1+sin *
4. BoiacHUM, SBISIETCS U (PYHKITHS

y=2+ sinxcos(az—ﬂ-kxj

YETHOM WJIK HEUETHOM?
5. IlocTpotite rpaduk nepuoandeckoi pynkmu y=f(x), ¢ MePUOJIOM pPaBHBIM 2, €CIIH
u3BeCTHO, uTo f(x)=x*/2 Ha otpeske [-1;1].
6. SIBnstercst iu uncno 167 nepuogom GpyHKIMH y=sinXx? A ee OCHOBHBIM MEPUOIOM?
7. Haiitu ocHOBHBIE epuo bl PyHKIUH y=sin(6x), y=cos(x/2), y=sin(kx).
8. Hokaxwure, yto ecnu ¢yHKums y=f(X) sBisercs mnepuommueckoi, To u y=k*f(x)+b Toxke
NepUOANYECcKas.

IIpakTuyeckas padora Nel8 no reme: PemieHne TpUroHOMETPUYECKUX YPABHEHM .

PaCCMOTpI/IM OCHOBHBIC MCTOJIbI PCIICHUS ypaBHeHI/Iﬁ



1. Beenenue HoBOM
IIEPEMEHHOM.

2sin’x — 5sinx + 2 =
0.

[Tycts sinx =t, |t|<1,
Umeem: 2t — 5t +2 =0.
X

[Monmydaem u perraeMm tg 2 = z,

2. Pazmoxxeuue Ha
MHOXXUTEIN

2sinx cos5x — cos5x

cos5x (2sinx — 1) = 0.

Hueen: | cosbz=10,
Zeinx—1=10; .
3. OnHOpOIHBIE I ctennenu Pa3zgenum Ha cosx # 0.

TPUTOHOMETPUYECK
ue ypaBHEHHUSI.

asinx + bcosx =0,

(a,b £ 0).

[Tomyuyaem u pemraem: atgx +b=0; ...

II crertean

asin®x + b sinxcosx
+ ¢ cos’x = 0.

1) ecm, a # 0, pa3aenum Ha cosx #0
uMeeM: a tg’x + btgx + ¢ = 0.
2) ecmu, a=0, TO

uMeeM: bsinxcosx + ¢ cos’x =0; pasaenum Ha
cosx #0

moJrydacM U peuiacm

btgx +c =0

4. HeontHOpOTHBIE
TPUTOHOMETPHUYECK
ue ypaBHCHHUSI.

YpaBHeHUs BUA:
asinx + bcosx = ¢

rae a, b, c —
KO3 (D PUITUEHTHI; X —
HEU3BECTHOE.

Bseoenue 6cnomocamenvroco yena

Pasperus o6e wact stors ypasnennn #a ¥V o + 57 (woppertno nu sra?
o b ¢
mmmm—— A f em—— G} S e——
Vai+ht VaZ+b? Vat+bh?
e - e
g o EH C
cofPranxtanproosxm
HAH snx+ =0,

wero pemenne;. x=(=1)% -arcomn O = g+ 1k,

[Ae )= BICCOS ==r=———— = ACHIE] m—

JaMeTHM, 970 BELRERHEE oH0SHAMEHHA Cof ) B &0 i E3AHMHS TaMEHASMEL

3amanus:

IIpocmetiwiue mpueonomempuueckue ypasHeHusl.
1. Pemnre ypaBHEHUS:

2cos 4x=1;
3sin Sx —2=0;

cos (Sx+m4) =12;

sin (16-2x) = -1;

ctg 4x =5;
2 cos n4-3x=2.

2. Haiiaure KOpHU ypaBHEHHSI, TPUHAIICKAIINAE 33JaHHOMY IIPOMEXKYTKY.
(cos x -22)(sin x +22) =0, [0;2x]; cos 3x =32, [-m;n]; sin (2x - n4) = -1, [-n2;372].
Vpaenenus, pewaemole paznodxicenuem Ha MHONCUMENU UTU NPUBOOUMbLE K KEAOPAMHbIM.

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

sin® x + sin x -cos x = 0;

cos’ x=cos x +2;

2cos x + cos® x =2 — sin’ x;

OonopooHvle ypasHeHusl.
sinx+3cos x=0; sin®x=sinx 'cosx;

3cos’X = sin x 'cos x;
sin® 2x + 2 = 3sin 2x;
ctg® 2x — 6¢tg 2x +5=0.

3sin® x + sin x cos x — 2cos> x = 0.

- \



1. Pemmre ypaBHeHue:

cos 6x cos 5x + sin 6x sin Sx = -1; sin 3x cos S5x - sin 5x cos 3x =0,5;
sin 2x cos x + cos 2x sin x =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. HaiiguTe KOpHU YpaBHEHHS 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 7x, x €[-w; «].
Tpumenenue ghopmynvl maneenca Cymmul U pazHOCMu apeyMeHmos.

1) Pemnte ypaBHenue: tgx+tg3x1-tgxtg3x=1; tgSx-tg3x1+tg3xtg5x=3;
2) Haiinute KOpHHM ypaBHEHMsI, IPUHAIJIEKALINE OTPE3KY [-TT; 27]:
3-tgx1+3tgx=1; tgnS-tg2xtgnStg2x+1=3.
Ipumenenue gpopmyn 0801iH020 apeymenma.
sin2x -2 cos x =0; 2 sin x = sin 2x; sin x -cos x =0,25;
cos’ X3 - sin* ¥ =12; sin 4x -cos 4x = 12; cos 2x =2 sin” x.
IIpumenenue gpopmyn noHudzceHUs cmenexu.
1 - cos x=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  mpuconomempuueckux — ypaewenuil — nymem — NnpeoOpA308amus — CyMM
MPUSOHOMEMPUYECKUX QYHKYUL 8 NPou3eeoeHue.

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

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

IIpakTnueckas padora Nel9 no teme: Pemienune 3aianunii Ha onpeiesieHue CBOMCTB (pyHKIMIA.

Onpenenenue: 3akOHOMEPHOCTS, npu KOTOPOH KaXKJI0My 3HAYCHHUIO X U3
MHO’K€CTBa X COOTBETCTBYET €IMHCTBEHHOE 3HAUEHUE Y U3 MHOXKECTBA Y, Ha3bIBaeTCs (PyHKLHEH.

O6o3nauenue pyukmmu: y=f (x). y=g(x). ych(x).., rJIe X - He3aBUCUMAs TIEpeMEeHHas!, Uin
apryMEHT; Y- 3aBHUCHUMas IIepeMeHHas i (QyHKITHSL.
MHOKXECTBO 3HAYCHHI MEPEMEHHOMU, MTPH KOTOPBIX (YHKITUS WUMEET CMBICI, Ha3bIBAIOT O0JIACTHIO
onpeneneHuss pyHkuuu, obo3HaueHue D (f), a 3HaYeHHWE QYHKIMHU, COOTBETCTBYIOIIEE KAKIOMY
3HAUEHUIO HE3aBUCUMOW TICPEMEHHOW W3 O0OJIACTH OTMPECIICHUs, HA3bIBAIOT MHOKECTBOM
3HaueHus GyHKIMU, o6o3HaueHune E(f).

Tlonamue o uemnocmu, HeuemHOCMU QYHKYULL:

Onpenenenus: Dynkuus f Ha3pIBaeTCS UETHOM, €ciaM JUIs JIOOOTrO X M3 ee  obiacTu
onpenenenus f (-x)=f (x)
@ynkius f Ha3pIBaeTCsI HEYETHOM, €I [T JTF000T0 X U3 ee oonact onpeaenenus f (-x)= -f (x)
Tlousimue nepuoouunocmu hyHkyuu

Onpenenenue: OyHkiuio f Ha3pIBAIOT TEPUOAUYECKON C TMEPHOIOM T;O, ecnu IS
JT000T0 X U3 00JIaCTH ONpEAEICHUS 3HaUueHUE ITON (PYHKIIUU B TOUKE X,
x-T, x+T pasnsl, 1.e. f (x+T)= f(x)= f(x-T)
Onpeodenenue nepuooa ar0d0U nepuoouyeckol QGYHKYuU 0CHOBAHO HA Cledyoulem C8oUCmae: eCIH
¢ynkuus f (X) sBiIgETCS MEPUOANYECKON M ee mepuoja paBeH yuciy T, To mepuoandeckoi Oyner
byukuus y=kf (ax+b), (rae k™ 0, a™ 0 u b — MOCTOSHHBIC) U €€ TIEPUOJT PaBEH YUCITY '3,
3anaHus:
1. Haiinure o0nacte onpeaeneHus GyHKIUU

2x R 3

a)y=2X" = 3% =17 ) y=x-0 gy VX = 1y VX e

2. Onpenenuth Y4eTHOCTh UM HEUETHOCTh (DYHKIIMH:
3

a) f(x)= & skl 0) f(x)=- X B) f(x)=;+x2



3. Haiinem nepuon mist yHKIIAN y:sin(Zx +1)

4. HaiimuTe 065acTh onpenesaeHusl 1 MHOKECTBO 3HaYeHUH (PyHKINU:

2 +° [x— 2
X“ + l6)y=\'

a)y="

5. Breigcaute YCTHOCTDb, UJIK HCUCTHOCTD CJIICAYIOIIUX q)yHKHI/Iﬁ
x% —x

a)y= 2 6)y=3+¥ =2 )y = +gx

r)y:x‘—cosx M)y = x -Sinx

IIpakTuyeckas padora Ne20 no reme: I'padpuxk pynkmun. [locrpoenne rpagpukoB pyHKuMi,
3aJaHHBIMM PA3JIMYHBIMH CIIOCOOAMMU.

OCHOBHBIMH ~ HEJOCTAaTKaAMM  CIIOBECHOTO crmoco0a 3amaHus (QyHKIUH  SBISIOTCS
HEBO3MOXXHOCTh BBIUMCIICHUS 3HAYCHHU (YHKIMU TPU MPOU3BOJIBHOM 3HAYCHUU apryMeHTa |
OTCYTCTBHE HATJSIHOCTU. [ TaBHOE MPEMMYIIECTBO JKE€ 3aKJIF0YAETCsl B BO3SMOXKHOCTH 33/IaHUS TEX
(GYHKIHH, KOTOpPBIC HE YIAETCS BHIPA3UTh AaHATUTUYCCKH.

Ocnognbie ceoticmea ghyHKyuu.

1. Yemnocmsb u Heuemnocmo

OyHKIUS HA3BIBACTCS YeMHOL, €CITN

— o0nacTph onpeeacHus QYHKIIMA CAHMMETPUYHA OTHOCHTEIBHO HYJIS;

— st JTF000T0 X U3 obnactu onpenencaus f(-x) = f(x).

['paduik yeTHON QYHKIIMU CHMMETPUYECH OTHOCUTENBEHO ocH Oy

QOyHKIUS HA3BIBACTCS HEYemHuoll, eCliv

— 00nacTh onpeeacHus QYHKIIMA CHMMETPUYHA OTHOCHTEIBHO HYJIS;

— st TF000ro X U3 obnactu onpenencHus f(-x) = —f(x).

['padux HEeueTHOM QYHKITMH CHMMETPHUYEH OTHOCHTEIBHO HaYasla KOOP/IMHAT.

o o :
]
L™ _| f(-a)
-a ] a X
Fuc. 5 Fauc. &

2. Ilepuoouunocme.

Oynknus f(xX) Ha3bIBaeTCS MEPUOANMIECKON ¢ mepruoaoM T, ecinu uist Tr000r0 X U3 00J1acTH
onpexaenenus f(x) = f(x+T) = f(x-T).

I'padbuk mnepuoanyeckoil GYHKIUHM COCTOMT U3 HEOTPAHMYEHHO MOBTOPSIOIIMXCS
OJIMHAKOBBIX ()PArMEHTOB.
3. Monomonnocmo (80o3pacmatniue, yoviearnue).

Oynkuus f(x) 603pacmaem nHa MuHOxectBe P, ecnmm mnsg mo6bpix x1 m X2 w3 3TOrO
MHOECTBA, TAKUX, 4TO X1 < X2 BBIMTOJIHEHO HepaBeHCTBO f(x1)< f(x2).

Oynkuus f(x) yovisaem nHa MHOKecTBe P, ecrmu 1t moObIX X1 1 X2 M3 3TOr0 MHOXKECTBA,
TakuX, 4To X1 < X2 BBINOJHEHO HepaBeHCTBO f(x1) > f(x2).
4. Dxcmpemymol

Touka Xmax Ha3bIBaeTCI moukou maxcumyma pyakuun f(x), ecnm ama BceX X U3
HEKOTOPOH OKPEeCTHOCTH XMmax , BBIMOJIHEHO HepaBeHCTBO f(x)< f(Xmax).

3nadeHne Ymax = f(Xmax) Ha3pIBaeTCS MaxKcumymom 3TOr HyHKITHH.
Xmax — TOuKa MakCuMyma
Ymax — MakCuUMyM



Touka Xmin Ha3bIBaeTcs mouxou murnumyma QyHkiuu f(X), ecau 1y BceX X U3 HEKOTOPOH
OKPECTHOCTH Xmin , BEIMOJIHEHO HepaBeHCTBO f(X) f(Xmin).

3nadenne Y min=f(Xmin) Ha3bIBaCTCSA MUHUMYMOM ITON HYHKIIUH.
5. Hynu ¢pynxyuu

Hynem ¢pynkuun y = f(X) Ha3pIBaeTCsA Takoe 3HAYCHHUE apTryMEHTa X, IIPH KOTOPOM (PyHKITHS
oOparmaercs B HyJb: f(x) = 0.
6. OzcpaHuueHHoCm®.

OyHKIUS HA3BIBACTCS 0ZPAHUYEHHOU, €CITU CYIIECTBYET TaKOe MOJIOKUTEIBHOE YHCciIo M,
yto |f (X )| M 1151 BCceX 3HAYCHUH X .

Ecnu Takoro uncna He CymecTByeT, TO (yHKIHS - HEOTpaHUYECHHAsI.

3aganus:

1. Toctpoiite rpadux GyHKIUM y = X° — 3X + 3, HCHOJIB3Ys KPaTKyIO0 CXeMY IIOCTPOCHHSL.
CXeMy MOCTPOCHHUSI.

y=x-+
x—1 7, wucnomp3ys MOAPOOHYIO CXeMy

2. Tocrtpoiite rpadpux yHKIIN
HOCTPOEHHSI. CXEMY ITOCTPOCHHUSI.

1,
y= E,\" —3x+ 1.
3. Haiitu oGmnacTs onpeneneHus QyHKIHH:
_ %1
4. Tloctpoiite rpaduk GyHKIUH ¥=7h
— 2x44
5. Iocrpoiite rpaduk q)yHKm/my — rx-3

IpakTnyeckas padora Ne21 no reme: PazBpepTka MHOTOrpaHHUKOB.

PaCCMOTpI/IM IIOCTPOCHUC qepTemeﬁ Pa3BCPCTKU PA3IINIHBIX 00BEMHBIX TEI.

MocTpoeHne YepTexa pasBepTKU NOBEPXHOCTEN
TPeyronbHoN NpUaMbsl

@] Aumuy czuda
P

40

30 =

PasBepTka noBepXxHOCTeN NPaBUALHON TPeyToNbHON NPU3MbI MpeAcTaBnseT cobon
nnockyw urypy, coc nz 6. rpaHen - np Y M ABYX
OCHOBaHWHA — TPeYTONbHHKOE




MocTpoeHue YepTexa pa3BepTkU NOBEPXHOCTEN
NPaEMNLHON YeThIpexyronsHoW NMpaMmuas!

Q. Ay c2ud
A

N 3
NN
PasBepTka P p 1y p cobon
urypy. u3 6 TpaHen —
Py R Su R

MocTpoeHNe YepTexa pasBepTKH NOBEPXHOCTEN Ky6a ‘

Q Auwis caudo

pleichid

N
./
40 4
- | F o
P /
//
S 0
0
P Ky6a coBioR nNockyle HIypY. COCTaBMEHHYIo
W3 GOKOBLIX rpaHet - " pBYX " - Towe
MocTp 1 L S L Z
WecTUYronsHOW NpUaMel
Q,
s YL N
i~ B
3
£
[ 5—.
NpasunLHOR y cobon
yio gmi h M3 6 rpaHen M ABYX
‘OCHOBAHWH — WWECTHYTONbHWKOB

Moctp P Ten
npamoy P
Q. Aumusy c2uda
i
S
3
Q
3
L]
el
£ 1
i:‘ ‘
")
!
13 30
g0
- -

PasBepTka NoBepXHOCTEN NPAMON NPU3MBLI NpeAcTaBnAeT cobon nnockyw HuUrypy,
3 G TpaHeH - npAMoy " aByx =
NPAMOYTONEHHKOE

3ananue: IlocTponTs pa3BepTKy pa3nMUHbIX MHOTOTPAHHHUKOB.



IIpakTnueckas padora Ne22 no teme: Pemienue 3a1a4 Ha HAX0XK/AeHUE IIOIIAAN
MOBEPXHOCTH NapaJuiejienunesa u Kyoa.

[Tnomanp MOBEpXHOCTH U 00BbEM Mapaiesienunesaa, Kyoa.

dopMysl 11t 00BeMa, TUIOITa A OOKOBOMH

[Ipusma Pucynok .
U ITOJIHOYM MTOBEPXHOCTHU

V=4a,
Seox = 4a?,
R SHOJ’IH = 602,
el : % al rae a — IHa pedpa Kyoa.

~
<
S

Nz V = abc,

Seox = 2ac + 2bc,

. ; Snom = 2ac + 2bc+2ab,
[IpssMOyTOIBHBIN «; e

napaJuiesenure] < :
2 a, b — JUTMHBI pedep OCHOBaHUS

' rapaiienenuIena,
g 0l € - BBICOTA Mapajulelienunea.

Socn = ab sin Q,
- V = Soeu h = abh sin ¢
IIpsimoii T e s
Har) aJIHeHeHHHeH = ‘ el S6OK = Zah + th,
p : : Swoms = 2ab sin @ + 2ah +2bh,
B OCHOBAHHH KOT. : ne
JICKUT
napaiaieIorpaMm i h a, b- JJIMHEL pedep OCHOBAHUSA
co I;TO 0Ha1\£)1/1 a napajuiejenumnena,
bu rnpolv[ ’ (— yroiai Mexmy peOpaMu  OCHOBAaHHUS
Y i napajuiejenumnena,
h - BbICOTA MapaJlyIesienue/a.

OCH — ab sin Q,
V = Socu h = abh sin o,
V' = Suepn ¢,
Seox = Pnepn c,
Stom = 2ab sin @ + Prepn C,
rie
a, b— JUTUHBI pedep OCHOBAHUS
napasuiesienumnena,
¢ — Yroa Mexay peOpaMu  OCHOBaHUS
napasuiesienumnena,
c— JUTHHA OOKOBOTO pebpa
napasuieNienumnena,
h - BbICOTA MapaJIyIesieHIe/a.

e

"
PR,

f—
i

v.
\
I RORRURTR: S

[Ipown3BoabHBIN
napasuieNienunes

e

3agaHust:



1. JIBa pebpa mpsIMOYTOJIBHOTO MapauIeseuIie/ia, BEIXOISIINE U3 OHOM BepuuHbl, paBHbI 1, 2. [iomams
MOBEPXHOCTH Mapasuienenunena pasia 16. Haiiaure ero nuaronans.

2. JIBa pebpa mpsAMOYTOJILHOTO TTapalljIeNIeIHITe 1a, BEIXOAAIINE W3 OJHON BEPIIUHEI, paBHHI 2, 4. J/lnaronans
napajuienenunesa pasHa 6. Haiiaure miomaas NOBEpXHOCTH Napaiesenumneaa.

3. PeOpa npssMoyroiapHOro napajuie/ienuIieia, BEIXOIAIINE U3 OJHON BepIIUHbI, paBHbI 1, 2 u 7. Haligure
€ro TUTOIAh TIOBEPXHOCTH.

4. JIBa pebOpa MpsSMOYTOJBHOTO TapalIeenuIe a, BEIXOIAIINE W3 OTHON BEPIIUHEI, paBHE 7 U 4. O0beM
napauienenunena pasex 140. HaliquTe muomans ero moBEpXHOCTH.

5. JIBa peOpa npsiMOYToJILHOTO MapaJuIe/eIuIIe/[a, BRIXOISIINE U3 OJTHOM BepIIUHbL, paBHbl 3 u 4. [Tnomans
MTOBEPXHOCTH 3TOTO Mapaienenuiena pasHa 94. Haiinure Tpetbe peOpo, BEIXOASIIEE U3 TOH JKe BEPIITHHEI.
6. JIBa peOpa npsiIMOYToJILHOTO MapaJuIe/eIHIIe [a, BRIXOISIINE U3 OJTHOW BepIIUHbL, paBHbl 3 u 4. [Tnomans
MOBEPXHOCTH ATOTO Mapasuienenuneaa papHa 94. Haliaure Tpetbe pedpo, BEIXOISIIEE U3 TOH K€ BEPIIMHBL.
7. IlpsMOyrompHBIM TapajuleNIeuIIe]] OMUCAaH OKOIO eIWHWUYHOW cdeprl. Haifmute ero momans
MTOBEPXHOCTH.

8. O0beM kyba paBeH 8. Haiinure miomanb ero moBepXHOCTH.

9. O6wem mepBoro kyda B 8 pa3 Gombiie o6bema BTOporo Kyba. Bo ckombko pa3 Iomais MOBEPXHOCTH
epBOTO KyOa 0O0JIbIIE TUTOIIa M IIOBEPXHOCTH BTOPOTO KyOa?

IpakTnyeckas padora Ne23 no reme: [Ilupamuaa B reomeTpuu.

Iupamuoa — MHOTOTPaHHUK, COCTaBICHHBIN U3 1-yTOJIBHUKA U 1 TPEYTOJILHUKOB

OcnogaHnue nupamuosvl — TpaHb TUPAMHUIBL, SIBISIOLIASCS /1-YTOJIBHUKOM

Bepwuna nupamuosr — o011ast Touka BCeX TPEyTroJIbHUKOB, JIEKAIINX B OOKOBBIX IPAHSX.

bokosas epans — rpaHb TUPaMUJIBL, SBIISIIOIIASICS TPEYTOJIbHUKOM

boxkosvie pebpa — ob1mMe oTpe3kn OOKOBBIX TpaHei

Bvicoma — nepneHANKYIsp, OMYIIEHHBIN U3 BEPUIUHBI MTUPAMUJIBI HA €€ OCHOBAHUE

Anogema — BbicoTa OOKOBOI TpaHy MPaBUIBHON THUPAMUIbI

Ilpasunvnas nupamuoa — TMpaMuJa, B OCHOBAHUM KOTOPOM JIEKUT NMPABUIBHBI MHOTOYTOJIbHUK,
a OTPE30K, COEUHSAIOIINI BEPIINHY U LIEHTP OCHOBAHUS MUPAMU/IbI, SIBIISIETCS BBICOTOM

Yceuennas nupamuoa — MHOTOTpaHHUK, 0OpPAa30BaHHbBIN ABYMS 11-yTOJIbHUKAMH, PACIIOJIOKEHHBIMU
B Tapajuie]bHBIX MJIOCKOCTAX (HMKHEE U BEpXHEe OCHOBAHHUE) U N-YETHIPEXYTOJILHUKOB (OOKOBBIE
rpaHn).

IInowaows nonnotl nogepxHocmu NUpamudbl — CyMMa TIIOIIA ISl BCeX TPaHeH MUpPaMHUIbI

ITnowaos 60K0601 nosepxXHOCMU NUPAMUOLL — CYMMa TIIOMIa el OOKOBBIX TpaHel TUpaMHIbI.

o

3aaHus:

1. B MPaBHIEHON TPEYTOIbHOMN nupamuge SABC ¢ BEPIIUHON S OMCCEKTPUCHI
tpeyronsHuka ABC nepecekarorcsi B Touke O. [lnomanp tpeyronsHuka ABC paBHa 2; 00beM NHpaMHIbI
paBeH 6. Haitnnure qymay otpeska OS.

2. B mnpaBunbHOU uyeThlpexyrosnbHoi nupamuzae SABCD Touka O — LEHTp OCHOBaHUS, S —
BepmmHa, SO=15, BD=16. Haiinute 60koBOe pedbpo SA.

3. B mpaBwiibHO# TpeyronbHoit mupamuae SABC Touka M — cepenuna pedpa AB, S — BepumHa. V3BecTHO,
yto BC = 3, a moniaab OOKOBOM IMOBEPXHOCTH MUpaMu/IsI paBHa 45. Haiinmure mimHy oTpeska SM.

4. B npaBmiibHOM TpeyroabHo# mupamuae SABC Touka L — cepennna pedpa AC, S— BepmmHa. M3BecTHO,
yro BC=6, a SL=5. Haligure muiomasar OOKOBOW MOBEPXHOCTH TUPAMUJIBI.



5. O6weM mpaBUILHON YeThIpexyronpHON mupamMuasl SABCD pasen 12. Touka E — cepenmuna pebpa SB.
Haiinute o6bpem TpeyronbHoii mupamuasl EABC.

IIpakTuyeckas padora Ne24 no teme: Pemenue 3ajannii Ha HAX0XKJAEeHUE JIEMEHTOB
HUJIMHIPA U KOHYCA.

Onpedenenue: O0ObeMHBIE TeNa, KOTOpPbIE BO3HUKAIOT TPU BPAIICHUHM HEKOW IUIOCKOU
burypsl, KoTopas, B CBOIO OYepelb, OrpaHWYEHa KPUBOH U
osandps BpallaeTcss BOKPYT OCH, JIeKalled B TOH K€ IUIOCKOCTH,

7 .‘ Ha3bIBAIOTCS TEJIaMH BPAILEHUs.
1 : _f i Boxosas nosepxsocmy 1 ‘ NJINH, =

T Onpedenenue: Teno, oOrpaHuYeHHOE IUIMHAPUYECKON
i3/ Demnsiive MMOBEPXHOCTBIO W JIByMS KpyramM ¢ TrpaHunamua L wu L,

/ ; / tuaundpa
e HA3bIBAETCS YUTUHOPOM.

Puc. 1 T O yuaundpa

Ofpasyougiee yuaundpa

uuAundpa

3a momaab 00KOBOM MOBEPXHOCTH IUJIMHAPA NPUHUMAETCH IUIOIAAb €€ Pa3BepPTKH.

Ssox = 2TTh

[Tnomanpio MOJIHON MOBEPXHOCTH IMJIMHAPA Ha3bIBaeTCs CymMma Iulomiaeid OOKOBOM
MOBCPXHOCTU U ABYX OCHOBAaHHUM.

Sqn = 2mr(r+h)

2. Komnyc.

RS ORHCT Onpedenenue: Teno, OrpPaHUYEHHOE KOHUYECKOU
P, aepuiuna MMOBEPXHOCTHIO U KPYTOM C IpaHulied L, Ha3pIBaeTcs koHycom ( puc. 2)
aliiy vk 3a miomanb GOKOBOW NMOBEPXHOCTH KOHYCa NMPUHHMAETCS

;Jf'ipu.:*ymmrm nJjaomanb €€ pasBepTKU.

= KoHYea _ .
Ssox = M1l

s Rnctain [Tnomanpo MOJIHONH MOBEPXHOCTH KOHYCAa HAa3bIBACTCA CyMMa

nogepxHocms  IUIONIAIeH OOKOBOM MOBEPXHOCTH U OCHOBAHMS.
KOHLCa - 5
Spn=1r(l+7)

OCHOBaHULE
KoHYCa

Puc. 2

3aganus:
1. JInrHa OKpY>KHOCTH OCHOBaHUS LMIMHJpa paBHa 1. [lnomans 60K0BOM NOBEPXHOCTH paBHa 2.
HaiinuTe BICOTY IIMUIIMHpA.
2. OceBoe ceueHne KOHyca paBHOCTOPOHHUHN TPEyTroibHUK co cTopoHoi 10cm. Haiitu paguyc
OCHOBaHMUSA U BBICOTY KOHYCA.
3. Breicota koHyca 4 cM, paauyc ocHoBaHus — 3 cM. Halitu 06pasyroniyo KoHyca.
4. Panuyc xoHyca 5 cm, obpa3zyromias — 8 cM. Haiitu 60K0BYI0 TOBEPXHOCTH KOHYCA.
5. OceBoe cedyeHne MUITUHIPA — KBAJIpaT CO CTOPOHOU 6 cM. HaiiTu BBICOTY M painyc OCHOBaHHS
LUIMHAPA.

VR N ~ ~ rr o ~



IIpakTnyeckas padora Ne25 no teme: Penenue 3a1a4 v ynpaskHeHUii HA HAXO0KIeHH e
IUIOIA/Iell MOBePXHOCTell HMIMHAPA U KOHYCcA.

Hunuuap (puc. 1.18) Konyc (puc. 1.19)
[Tnomanp 60koBO# MoBepxHOCTH: [110MIa1H OOKOBO MMOBEPXHOCTH:

Sppe = 27RH . S, = ARL
[Lnomank moaHOM HOBerHOCTI/I‘ [lmomaae MoTHOM MOBEPXHOCTH:
Sou = 2ARH + 27R". 8, = ARL + AR’
P uc ; Puec
[Tap
ILomans  moBepxHOCTH O 1 06béM V' mapa  pazadyca 7" OnmpenemsoTCs
(I)opMynaMI/I
S = 4*r7
S = ird“
V=—-mr’
3
3agaHust:

1. Ilnomans OOKOBOM MOBEPXHOCTHM LMIWHApA paBHa 217, a nuaMeTp OCHOBaHUSA paBeH 7.
Haiigure BBICOTY HUIMHAPA.

2. Ilnomanas ocHOBaHMA KOHyca 36m  cMm>, a ero obpasyromas 10 cm.

Brruucianth 60KOBYIO MOBEPXHOCTH KOHYCA.

3. O6bem mrapa paeH 288 w. HaiiguTe miomaab OOKOBOM MOBEPXHOCTH KOHYCa BIIMCAHHOTO B
map. OCHOBaHHEM KOHYCa ABJISIETCS] OOIBIIHNI KPYT.

4. OkoJ10 1mapa onyMcaH MUWIMHIP, TUIOMIAlb TOBEPXHOCTH KOTOporo pasHa 18. Haiinure miomans
MOBEPXHOCTH 1Iapa.

5. [Inomanp oceBOro ceueHUs: MPSIMOTO KPyrjioro HuianHApa paBHa 24. Haiiaute miomiaab ero
OOKOBOI1 MTOBEPXHOCTH.

6. Beicora nununapa 6amM, paauyc ocHoBaHus SaM. Haliaute 60KoBYI0 MOBEPXHOCTH LUIMH/PA.

7. lnaroHanb OCEBOI'O CEYEHMs LIMJIMHAPA HAKJIOHEHA K IJIOCKOCTH OCHOBaHMS moJ yrioM 60° u
paBHa 20 cM. Haiinure momaas O0KOBOM MOBEPXHOCTH IMJIMH]IPA.

8. BricoTa koHyca paBHa 6, oOpa3yromias paBHa 10. Hailimqute mimomans OOKOBOW MOBEPXHOCTH
KOHYyca.

9. OOpa3yromiass KoHyca paBHa 18 cM M HaKJIOHEHAa K IUIOCKOCTH OCHOBaHMS moJ yriom 60°.
Haiiaure nioniaap moJHOM MOBEPXHOCTH KOHYCA.

IIpakTnyeckas padora Ne26 nmo teme: Pemienune 3a1a4 Ha HaX0k/AeHHe 00beMa IPU3MBI.

O0BEM IPSIMOYTOIFHOTO MapaIIIeICITUIICa PABEH MPOU3BEACHHIO TPEX €r0 N3MEPEHHHA.



V = abc

Emé mp1 roBOpHITH, 9TO:
O0BEM IPSAMOTO NapajuIe/ienuIea paBeH MPOU3BEICHHUIO IIONMAAN OCHOBAHUS Ha BBICOTY.
| —

V= Socuh

O0BEM TIPSAMOI TPU3MBI, OCHOBAHUEM KOTOPOU SBJISETCS TPSAMOYTOJBHBIN TPEYTOJILHUK, paBEH MPOU3BEICHUIO
TUTOIATA OCHOBAHMS Ha BBICOTY.

V - S()Cllh

Samanus:

1. Haiitu oObem mnpsMoOMl NpU3MbI C BBICOTOM 5CM, B OCHOBAaHHUU KOTOPOW JEXKHUT POMO C
JMaroHAIIMM, PaBHBIMU 4 1 6CM.

2. OcHOBaHHEM TNPSIMOI TPEYTrOIbHON MPU3MBI CIYXKHUT MPSIMOYTOJIbHBIN TPEYTOJIbHUK C KaTeTaMHu
6 u 8, 6okoBOE pedpo paBHO 5. Haitaute 00beM pU3MBI.

3.Haiigute 06beM paBHIIBHOM IIECTUYTOJIBHOM MPU3MBI, CTOPOHBI OCHOBAHUS KOTOPOM paBHHI 1, a
GOKOBBIC pebpa paBHBI \3.

4. OcuoBanue npsimoi npusMmbl ABCA1B1Ci ectb npsimoyronbHbiil TpeyroiabHuk ABC (yron
ABC=90°), AB=4cm. Bprunciure o0beM MPU3MBI, €CIIM PaIuyC OKPYKHOCTH, OITMCAHHON OKOJIO
tpeyroiabHuka ABC, paBeH 2,5¢cM, a BbIcoTa Ipu3Mbl paBHa 10cwm.

IIpakTnyeckas padora Ne27 no teme: Pemenue 3a1a4 Ha HaX0KIeHHe 00beMa NMMPAMUIbI.

O0BeM InupaMHuabl paBCH OJIHOM TPETU, IMPOU3BCACHH TJIOIAa/I OCHOBAHUS HA BBICOTY.

3anaHus:

1. Jlansl 1Be mpaBHIIbHBIC YETHIPEXYTOIbHBIE THpaMuIbl. OO0BEM TIEpBOIl mUpaMuIbl paBeH 16. Y BTopoit
NUpaMUJIBI BEICOTA B 2 pasa Oouibllle, a CTOpOHA ocHOBaHUs B 1,5 pasa Oonbuie, yem y mepBoid. Haiiaure
00BEM BTOPOH THpaMHUIBI.



2. Hafigute 00BbeM MpaBUIBHONW TPEYTONBHON MUPaMUIBI, CTOPOHBI OCHOBAHHS KOTOPOM paBHHI 1, a BBICOTA
paBHa KOpeHb U3 3.

3. Nupamupa CHOodpy mmeeT GopMy MPaBHIBHOW YETHIPEXYTONHFHOW MHPAMHIBI, CTOPOHA OCHOBaHUS
kotopoit paBHa 220 M, a Beicota— 104 M. CTOpoHA OCHOBAaHMSI TOYHOH MY3€HHON KOIHHU TOH MApaMHUIBI
paBHa 44 cMm. HaiinuTe BeicOTy My3eliHoM kKonuu. OTBET aiiTe B CAaHTUMETpax.

4. B tpeyronsnoii nupamuae ABCD pédpa AB, AC u AD B3auMHO mneprneHAUKYyIsApHbL. Haiimure 00BEM
sTOM TpamMubl, eci AB =6, AC =18 u AD = 8.

5. OcHOBaHHEM THPaMHUIBI ABJISAETCSA MPSIMOYTOIBLHUK co cTopoHamu 3 U 4. Ee o0bem paBen 16. Haiimure
BBICOTY ATOW MUPaMULBL.

IMpakTnyeckas padora Ne28 no reme: @opmyJia niomanu cepol.

OxpysicHocmbs — MHOXKECTBO TOYEK IUIOCKOCTH, PABHOYAANEHHBIX OT JAHHOW TOYKH.
JlanHast TOuka Ha3bIBAETCS YeHmMpPOM OKPYKHOCTH, PACCTOSIHME OT LIEHTpa 10 K00 TOYKH
OKPYXHOCTHU Ha3bIBACTCS paouycoM OKPYKHOCTH.

Kpye —3T0 4acTh MI0CKOCTH, OTPaHUYEHHAsE OKPYKHOCTBIO.

Cghepa — 3TO TIOBEPXHOCTh, COCTOSINAS U3 BCEX TOYEK MPOCTPAHCTBA, PACIIONOKEHHBIX Ha
3aJJaHHOM PacCTOSIHUU OT JaHHON TOYKHU, KOTOPYIO Ha3bIBAIOT YEHMPOM.

Teno, orpanudeHHoe cepoil, Ha3bIBACTCS UAPOM.

[ap moxHO omucarb W uHaue. [llapom panuyca R ¢ neHtpom B Touke O Ha3bIBaeTCsl TeIO,
KOTOpPOE COJEPKUT BCE TOUKH MPOCTPAHCTBA, PACHOJIOKEHHBIE OT TOUkH O Ha paccTOSHUU, HE
npessbimaronieM R (Bkirovast O), ¥ He COIEPKUT APYTUX TOUCK.

Vpasnenue cghepul ] ] ]

(x —x0)"+ (= y0)°+ (z—20)° =R* _ ypaBHeHHe chepnl paauyca R u meatpom C(Xo; yo; 20).
[TnockocTs, uMeromasi co cgepoil TONBKO OJHY OOIIYI0 TOYKY, HAa3BIBACTCS KACAMENbHOU
NIOCKOCMbIO K chepe, a X 00IIasi TOUKA — MOYKOU KACAHUSL.

Cecmenm wapa - 3TO 4YacTb Ilapa, KOTOpas OTCEKaeTcss OT IIapa CeKyluen
MIOCKOCTBIO. OCHOB0UI  ceeMenma Ha3bIBAlOT — KPYT, KOTOpPBIA  oOpa3oBajici B MecCTe
ceueHus. Boicomoti ceemenma h Ha3pIBalOT JUIMHY MEPHEHAMKYJSpa MPOBEJECHHOIO C CEPEIUHBI
OCHOBBI CETMEHTA K TTOBEPXHOCTH CETMEHTA.

Cexmopom Ha3bpIBa€TCS dYacTh IIapa, OrPAHMYEHHAs COBOKYIHOCTBIO BCEX JIy4ew,
UCXOASAIMHUX U3 1IeHTpa mapa O u 00pa3yronux Kpyr Ha ero MOBEPXHOCTHU C PaIHyCoM T.
3aaHus:

1. Bepunna A xy6a ABCDA1B1C1DI1 ¢ pebpowm 1,6 siBnsieTcst ueHTpoM chepsbl, IpoXoAsien
yepe3 Touky Al. Haiimute rmomazns S yactu cdepsl, coaeprkarieiicss BHyTpH Kyoa. B orBete
3aMHIIUTE BEIUIUHY S/ T .

2. Cepenmna pedpa kyba co ctoponoii 1,9 siBisiercs nienTpom mmapa paauyca 0,95. Haiinure
TUIOMIAIb S YacTH MOBEPXHOCTH IIapa, JeKaleil BHyTpu Kyba. B orBere 3amurmre S/m.

3. lllap Bnucan B muuHap. [nomaas noBepxHocTH 1mapa pasHa 48. Haliute muiomaas mojiHoi
MOBEPXHOCTU LUITUHIPA.

4. lano nBa mapa. Paguyc nepsoro mapa B 60 pa3 60:bIiie paguyca BToporo. Bo ckonbko pas
IUIOLIA/1b TOBEPXHOCTH NIEPBOTO I1apa OoJIblIe IO IU TOBEPXHOCTH BTOPOro?

IpakTnyeckas padora Ne29 no reme: llponsBoanasi pyHkuum.

[Tycts ¢ynkmms y=f(X) onpeneneHa B TOYKaX Xo M Xi. Pa3HOCTB X1—Xo Ha3BIBAIOT npupaujeHuem
apeymenma (Ipu nepexoje oT TOYKH X0 K TOYKE X1), a pasHocThb f(X1)-
f(x0) HA3BIBAIOT npupawenHuem GyHKyuu.

IlycTp byHKIUSA y=f(x) onpeeneHa B TOYKaX X0 ¥ X1. Pasnocts
X1—Xo Ha3bIBaIOT npupawenuem apaymenma (Ipu mepexojie OT TOUKHU Xo K TOYKE X1), a Pa3HOCTb



[Ipupamienne aprymenta o0603Ha4daroT AX (YMTAIOT: JenbTa MKC; A — mpomnucHas OykBa
rpedeckoro andaBura "nmenbTa''; COOTBETCTBYIOMIAS CTpPOYHAas OyKBa MHUIIETCS Tak: o).
[Tpupamenne Gynkiun o603Haqar0T Ay ninu Af.

Urak, X1-X0=AX, 3HAYUT, X1=XoTAX.
f(x1)-f(x0)=Ay, 3HauwuT,
Ay=f(x0+Ax)-f(x0). (1)

Onpenenenue. [Ipon3BogHON (QYHKIMHM HA3bIBACTCS TIPEIC]I OTHOIICHUS TMPUPALICHUS
GYHKIIUH K TIPUpPAIEHUI0 apryMeHTa, KOTla IpUpalleHrne apryMeHTa CTPEMUTCS K HYJITIO.
Ay ylxo+4Ax) —y(xo)
CAx Ax
3aaHus:
1.HaitauTe nponssoausie GyHKIMit a)y=3x",6) y=—7y—7;
B) y=9x; r) y=11-6xy; 1) y=8\/x+7sin(x), y=8x+7sin(X).
2. Haitnure npousBoaubie PyHKINN. a) y=sin(X)5x; 0) y=ctg(x)+23xy; B) y=(3—7x)9y.
3. IIpsimonuHeHOE ABMKEHNE TOUKH OMMCHIBAeTCs 3aKoHOM t6—4t3t6—4t3. Haiinure ee ckopocThb
B MOMEHT BpeMeHHU t=3ct.
4. Haitnute npou3BoiHbIE (QyHKIIUM.
a)y=3x>; 6) y=8y+8; B) y=112x; 1) y=5x+5; 1) y=2Vx+cos(x)5y.

IpakTnyeckas padora Ne30 no reme: Borunciienue njomajaei njaockoi Ggurypsl ¢ HoMOUIbIO
onpeaeeHHOI0 HHTerpaJa.

BoruncnuTe miiomaas KpUBOJMHEHHON Tpaneunu, OrpaHndeHHoN TMHUAMH (puc. 1).
y=f(x), x=a,x=b,y=0

Puc. 1. [Inmomanas KpuBOIMHEHHON Tpareuu

a,b n
Pazounu 0Tpe301<[ ]Ha OJIMHAKOBBIX OTPE3KOB, 3aMCHUJIM HMCKOMYIO ILIOIIAh IUIONIAIbIO
MOCTYIICHYACTON JIMHUM, JICTKO €€ COCUHTAIM M TONYyYWIHd MPUOIMKEHHOE PpeIleHHEe HaIlei

n— o S -
3amaun. Jlanee ycTpeMuu B mpejiene - "

s = J. f(x)dx

MMOJIYYHJIM UCKOMYIO IJIoaab S. Beenu 0003HaUeHNE



3T0 OHpGI[CJ'ICHHBIﬁ HHTCTpAaJ. Bot takum 06p330M MBI TBITAJIACH PCHIUTHL 3aJavy. MeE1 3HaeM
TCIICPb, KaK HpI/I6J'II/I)K€HHO €€ PCIIUTb, 3HACM 0003HaYEHU IJI1 TOYHOI'0 PCUHICHHA, HO TOYHOI'O
peUICHUA €IS HC 3HACM.

3aTeM MBI MOJIYUHJIN TOYHOC PCUICHUC 3aauU CJICAYIOIIUM o6pa30M: pHuc. 2:

y

y =f (X' o~
<
IS() N
0 S > > X
3 X b
Puc. 2. ®ynkuus S (x)
L1659 X Ha oTpezkKe [a, b] cooTEeTCTEYET
Bgenn GYHKITUIO ( -). Kaxnomy P [a 5] YT mnowmans o1
S(x)

COOTBETCTBYIOIIEM  4YacTbl0  KPUBOM Tak, BBemeHHas (QYHKIHUS  YJOBIETBOPSIET

CAUHCTBCHHOMY 34KOHY, 4 UMCHHO:
x S(x)
Ka)KI[OMy COOTBCTCTBYCT CAMHCTBCHHOC 3HAUCHUC =
I .
) 5'(x) = £(x)
\Y 15t J0OKa3alii, 4TO IIPOU3BOJHAsA OJ3TOHU KC (byHKHI/H/I 1 JOKa3aJM, 4YTO TOYHAas1
IUIOA/Ab BBIYMCIISAETCS Cleayromum obpa3om. Hamno HaiiTh mobyro nepBooOpasHyro oT QYHKIHH

f(x) W B3ATh IMpHpAICHHE 3TUX MEepBOOOpa3HbIX. TO ecTh B3SATh MEPBOOOPa3HYIO B TOYKE b u
OTHSITH NEPBOOOPA3HYIO B TOUKE a.S=F(b)—F(a).y s pe3ysbTare Mbl MONY4YUIu (HOpMYyIy,

KOTOpOﬁ MBI 6yz[eM ITIOJIBb30BAaThCA AJId BBIYHUCIICHUSA nnomaz[eﬁ.
— b . ,oo— "I — %
S= fa f(x)dx = F(b) F(a_)-

3amanus:

. . y=x%y=0,x=1,x=2.
1. Haiiti niomanas Gurypsl, OorpaHu4eHHOMN JIMHUSMU - -

. . y=sinx,y=0,x=0, x =m.
2. Haiiti mutomaap Gurypsel, orpaHUYESHHON JIMHUSMH - -
1
. . V= —:’_\w = O_'x = 1" x = 2.
3. Haiitu mmomane Gurypsl, orpaHUYCHHOW JTUHUSIMHA *

. . y=—x"+4x,y=0.
4. Haiitu ruiomanps GUrypsl, OrpaHU4eHHON JTUHUSIMH - -

. . y = sinx,y = 0, xe[m, 2n]
5. Haiitu rutomanps GUrypsl, orpaHU4eHHON TMHUAMHU - .

6. Haiiti miomaas GUrypsl, orpaHU4eHHYIO JTUHUSAMU

-

y=—x"+4xuy=x

MeToanyeckue yka3aHusi K CaMOCTOATeILHOI padoTe

CamocrosiTenbHast paboTa SBISETCS OJHUM M3 BHUJIOB YYEOHBIX 3aHITHNA OOydaromuxcs H
MpeIHa3HaueHa JUIs peaTn3aliy y9eOHOTo MIaHa 1Mo AUCIUILTNHE« MaTemMaTukay.

MGTOI[I/I‘-ICCKI/IC PEKOMCHAAIWH 110 OpraHvu3alii U MPOBCACHUIO CAMOCTOATCIbHBIX pa60T
pa3paboTaHbl B COOTBETCTBUU C yUEOHBIM IJIAHOM, MPUMEPHON MPOrpaMMOii OCHOBHOTO OOIIEro
obpazoBanust u ®I'OC (tperbero nokonenus) Poccutickoit denepanum.



OCHOBHOH IIENIBI0 CAMOCTOATEIBHBIX PabOT SBISETCS: CIOCOOCTBOBAHUE peann3aluu
tpeboBanuit ®I'OC B yacTu, OTHOCSUICHCS K 3HAHUSAM, YMEHHSIM, YHUBEPCAIbHBIM Y4eOHBIM
JEHCTBUSAM 3a CUET CAaMOCTOSITENIbHOMN 1eATEeIbHOCTH 00yUYaIOIUXCA.

CamocTosTenbHas paboTa J0KHA MPUBUBATH O0YYAIOUIUMCS «YMEHHE YUUThCS, KOTOPOE
mpearnoyiaraeT  IMOJHOIEHHOE OCBOGHHME BCEX  KOMIIOHEHTOB  y4eOHOW  JesSTeNIbHOCTH
(mo3HaBaTenbHbIE U y4eOHble MOTHBBI, yueOHas 1ienb; yuyeOHas 3ajnava; ydyeOHble ACUCTBUS U
orepanuu) W BBICTyMaeT CYIIECTBEHHBIM (DAaKTOpPOM TMOBBIIMIEHUs 3(P(GEKTUBHOCTH OCBOCHHUS
00y4JarmuMHUCs MPEAMETHBIX 3HAHUN, YMEHUN U (OopMUPOBaHUSA KOMIIETEHIIUN, 00pa3a Mupa u
[IEHHOCTHO- CMBICIIOBBIX OCHOBAHMI JIMYHOCTHOTO MOPAJIBHOTO BHIOOpA, MOOYXAATh MOJOIEKD
IPUHUMATh aKTUBHYIO IPaXKAAHCKYIO MO3MIIMIO, YCHIIMBATH JUYHOCTHOE PA3BUTUE M 0€30IaCHYIO
COLIMAJIbHYIO BKJIIOYEHHOCTh B JKW3Hb OOILECTBA, YTO IIO3BOJIMT B JaJIbHEHIIEM JIETKO
aJaNTUPOBAThCS B TPYIOBOM KOJJIEKTHBE.

Kputepuu oneHku pe3yjbTaTOB CaMOCTOSITEIbHON PadoThI:
Conepxxanrie u 00beM Marepuana, MOJUIeKAIIEro IMpoBepKe, onpenensercs nporpamMoit. [Ipu
MIPOBEPKE YCBOCHUS MaTepHasa Hy»KHO BBISBIISITH IOJTHOTY, TPOYHOCTh YCBOSHUS 00YUYAIOITUMUCS
TEOPUHU ¥ YMEHUS IPUMEHSTH €€ Ha MMPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CHTYAI[UsIX.
OcHoBHBIMU (hOpMaMU TIPOBEPKH 3HAHWA W YMEHHM OOYYArOMIMXCS MO MATEMATHKE SIBIISFOTCS
MMCbMEHHBIC PabOThl U YCTHBIA Ompoc. OCHOBHBIMH BHJAMU THCHMEHHBIX PaOOT SIBISIFOTCS:
YOPaXHEHUS, COCTABJICHHUS CXeM W TaOJNWIl, TEKyIIHe MHUChMEHHBICE CaMOCTOSITSIBHBIC
(oOy4aroryie ¥ TPOBEPOYHBIE) PaOOTHI, JTabopaTOopHbIE PabOTHI, TECTHI, HUTOTOBBIE KOHTPOJBHBIE
pabotbl u T.. [lpM OllEeHKE NMHUCHMEHHBIX M YCTHBIX OTBETOB YYUTEIh B TEPBYIO OYEPEIb
YUUTHIBACT MTOKA3aHHbBIC YYAIIMMUCS 3HAHHS U YMEHHSL.
[Ipu otieHKe OTBETa UCMOIB3YETCS TPAJAUIIMOHHAS (pOpMa OLIEHUBAHHMSI 10 MATHOAITEHOM IIIKAJIe.
OneHKa «OTJIMYHO)» BBICTABIISICTCS, €CITH CTY/CHT:

- TIOJTHO PAcKphLI coiepKaHNe MaTepraia B 00beMe, PeayCMOTPEHHOM ITPOrpaMMOoii;

- H3JIOXKWI MaTepuall Ir'paMOTHBIM A3BIKOM B OHpGI[GJICHHOfI JIOTHYECKOMU IIOCJICO0OBATCIIBHOCTH,
TOYHO HUCIOJIB3Ys CIICHUATIU3UPOBAHHYTIO TCPMHUHOJIOTHIO U CUMBOJIHKY,



- TOKa3aJd yMEHHE WUIIOCTPUPOBATh TEOPETUUYECKUE IOJIOKEHUS KOHKPETHBIMU IMPUMEPAMU,
MPUMEHSTHh UX B HOBOM CUTYalluH MPH BHIMOIHEHUN MTPAKTUYECKOTO 3aJaHUS;

- OPOAEMOHCTPUPOBAJl  YCBOGHHME  paHee  HM3YYCHHBIX  COINYTCTBYIOLIUX  BOIPOCOB,
c(OpPMHUPOBAHHOCTH U YCTOMYHBOCTH UCIIOJIB3YEMBIX MPU OTBETE€ YMEHUI U HABBIKOB;

- OTBEYaJl CAaMOCTOATEILHO O€e3 HaBOIAIIUX BOITPOCOB NIPCIOAaBaTCIIA.
Bo3MOXHEI OAHA-ABC HCETOYHOCTH IIPpU OCBCIICHHH BTOPOCTCICHHBIX BOIIPOCOB WM B
BBIKJIaJKaX, KOTOPBIC CTYJACHT JICTKO UCIIPpaBUJI IO 3aMCUYaHUIO IIPCIIOJaBaTCIIA.
Onenka «X0poHII0>» BBICTABJIACTCA, €CIIN:

- OTBET YJIOBJIETBOPSIET B OCHOBHOM TPeOOBaHUSM Ha OLIEHKY «5», HO MPHU 3TOM HUMEET OJUH U3
HEJ0CTaTKOB:

- B UBJIOKEHUU JONYLIEHbl HEOOJbIIME MpOOENibl, HE HWCKA3UBIIME JIOTHYECKOIO U
MH(OPMAIIMOHHOTO COJICPIKAHUS OTBETA;

- JONyIIEHbl OJMH-IBa HENOYETa Ipd OCBEIIEHUU OCHOBHOI'O COAEpXKAHMS OTBETA,
WCIIPABIICHHBIC 110 3aMEYAHUIO MPETOIaBATENS;

- JIOMyIIEeHBI OmMOKa Wi 0ojiee BYX HEAOYETOB IMPU OCBELICHHHM BTOPOCTENEHHBIX BOIPOCOB
WM B BBIKJIQJKAX, JIETKO UCIIPABICHHBIC TI0 3aMEUaHUIO TIPEToaBaTers.

OueHKa «y10BJIETBOPUTETbHO) BHICTABIISICTCS, CITH:

- HETNOJHO WJIM HEMOCIEI0BATENIbHO PACKPBITO COACpXKAHHE MaTepuaa, HO IMOKa3aHo olIiee
MMOHMMAaHUE BOIpOCa M MPOJEMOHCTPUPOBAHBI YMEHHS, JOCTATOYHbIC JUIsl JallbHEUILEro
YCBOCGHHSI TPOrPaMMHOTO MaTepuana, WMEIUCh 3aTPyJAHCHUS WU JOMYIICHB OINUOKUA B
OMpENEICHUN TOHATUNA, , WCHPABJICHHBIE TMOCIE HECKOJbKUX HABOISIIUX BOIPOCOB
Mpeno/iaBarTe’is;

- CTYJIGHT HE€ CIpaBWICA C MNPUMEHEHHEM TEOPUU B HOBOM CHUTyallUM TPU BHITOJIHEHUHN
MPAKTUIECKOTO 33/IaHusI, HO BBITTOJIHWI 33JaHUS 00S13aTEIIBHOTO YPOBHS CIIOKHOCTH O TAHHOM
TEME,

- IpU 3HAHWU TEOPETHUYECKOTO MaTepuaja BbBIABICHA HEIOCTaTOYHAs C(HOPMHPOBAHHOCTH
OCHOBHBIX YMEHUH U HABBIKOB.

OueHka «Hey/I0BJIEeTBOPUTEIbHO» BHICTABIISIETCS, €CIIU:

- HE pacKpbITO OCHOBHOE COJIepKaHne YUeOHOTro MaTepurana,

- O0OHapy>XeHO HEe3HaHWE WM HETIOHMMaHUE CTYIEHTOM OOJIbIIel WM HanOoJiee BaKHOW YacTH
y4eOHOTr0 MaTepuana,

- JIOTMYUICHHI OMIMOKKA B ONPENEICHUHU MOHATUH, TIPU HUCIOJIH30BAHUU TEPMUHOJIOTHH, KOTOPBIC
HE MCIIPABIICHBI TTOCIIe HECKOIBKUX HABOSIIUX BOIIPOCOB MPETIOAABATEIS.

- CTyAEHT OOHApyXWJ TOJHOE HE3HAHHWE M HETTOHMMaHHE M3y4aeMoro yu4eOHOTO MaTepHralia Win
HE CMOT OTBETHTh HU HA OJIUH U3 MTOCTABJICHHBIX BOITPOCOB MO N3y4aeMOMY MaTepHaIy.

CamocrosiTeqbHasi padora Ne 1
3ananue: 3anoaHuTe TabUIy «HucIoBbIe MHOKECTBA»

JleiicTBuUs,
Oo0o3Ha4yeHue
MHOKECTBA IIpumepnI Kaxue norpedHocTH KOTOpPbIe MOXKF
Bua yucina ancen qucesa 00CIy’)KMBAKOT BbINOJIHSATDH HA]
qucIaMu

Hamypanvnsie uucna




Ilenvie uucna

Pal(MOHaJleble qyucia

Hppayuonahoie
yucna

Komnnekchnole uucna

Dopma evinoHeHus 3a0aHus; Ta0IHIA.
CamocrosiTesibHast padora Ne 2
3agaHue: co3ganTe MyJbTUMEIUNHYIO TPE3CHTAIUIO HA OJIHY U3 CIEAYIOUIUX TEM:
e lcTopus npoucxoxacHUs KOMIIJIEKCHOTO YHCIIa;
e lcropus pa3BUTHs YucIia.
[IpeseHTanu TOHKHBI OBITH BBITIOJHEHBI C COOIOJIEHUEM METOAUYECKHUX PEKOMEHIAIUI 110
COCTaBJICHUIO MPE3CHTAIUH.
Dopma evinoHeHUs 3a0aHUsL; TIPE3ECHTALU.
CamocrositesibHast padora Ne 3
3amanue: BuIMOTHUTE HCCIea0BaTENbCKYIO0 paboTy mo Teme: «HemnpepsiBHBIE npodm» B
COOTBETCTBUU C PEKOMEHAAIMSIMH K BBIMTOJIHEHUIO YI€OHOH MUCCIIeTI0BATEILCKOM PaOOTHI.
CamocrositesibHas padora Ne 4
3amanue: cocTaBUTh KpoccBOp «CTeneHby», ¢ COOMI0EHUEM METOTUIECKIX PEKOMEHIAIHNNA 110
COCTaBJICHUIO KPOCCBOP/IOB.
Dopma 8bINOIHEHUs 3a0aHUsL. KPOCCBOPIL.

CamocrositesqibHast padora Ne 5
3anaHue: BEIYUCIUTH JIOTapu(pMbl, HCIIONB3YS ONpeAeeHHe Joraprudma, CBOHCTBA JOrapu(pMOB.



Bapmuanr 1 Bapmuanr 2
Beruncnuts: Beruncnuts:
1. log4 16 1. logs27
2. log s 125 2.log 497
3.logsg?2 3.log48
4.1og L 49 4. 10 1 3
7 & 27
5. log 6 V 6 5. 10g53'\/5
6. 32logy7 6. 27985
7.1og 1 NG 7.log 27 9
4
1 8.log 1 242
8. log 9 2
\/3_ 9. Hatimute X, eciun
9. Haiigute X, eciu
_ 2 lgx =1g25+1g5
log2 X = log2 3+ log2 3

@Dopma evinorneHus 3a0aHus: BbIYUCICHHE Jorapu(moB.
CamocrositesibHast pabora Ne 6
3aoanue: noocomosums pedepar o teme « Mys3bika u torapumMen».

Dopma evinorneHus 3a0anus: pedepar.

CamocrositesibHast pabora Ne 7

3aoanue: noocomosums pedepar mno Teme «llapamienbHOe TNPOEKTUPOBAHWE U €T0

CBOMCTBa».

Dopma evinorneHus 3a0anus: pedepar.

CamocrositesibHas padora Ne 8

3adanue: pewiums 3anady 1o teme «llepneHnukynsip ¥ HaKJIOHHAs.

1 BapuanT — Ha BbIOOD 1,3 mun 5 3a7ava. 2 BapuaHT — Ha BEIOOp 2,4 uiu 5 3a1aqa.

1) U3 Touku, HEe NMpHUHAJIEKALIEH NAaHHOM IUIOCKOCTH, IPOBEICHBI K HEH JBE HAKJIOHHBIE,
paBubie 10cm u 18cM. Cymma IMH MX IpPOEKUUH Ha IUIOCKOCTh paBHa 16cM. Haiitu
MPOEKIINIO KaX0N HAKIIOHHOM.

2) Jdnwnaa HakmoHHOM 10CcM, mepreHauKyIsIpa, TPOBEIEHHOTO U3 TOM YK€ TOUYKH YTO U HAKJIIOHHAS
K TOM ke IpsAMoH, paBHa 6¢cM. Haiinnure anmHy NpoeKuy HaKJIOHHOM.

3) 13 Touku A K JaHHOM IUIOCKOCTH Ol TPOBEIEHBI NEPIEHIUKYISIP AA1 U ABE HAKIIOHHBIE
AB u AC. CA1= 4,ZABA; = 30°, ZACA;| = 60°, a yron Mexnay HakJIoHHbIMU 90°. Halitu
pPacCcTOsSIHAE MEX]ly OCHOBAaHUSMHU HAKIOHHBIX.

4) 13 Touku A K JaHHOH IJIOCKOCTH O POBEAEHBI NEPIEHIUKYISIp AA1 U B HakIOHHbIe AB
n AC, kaxnas M3 KOTOPBIX HAaKJIOHEHAa K IUIOCKOCTH Moj yriaoM 45°,  yrom Mexny
HakJIOHHBIMU 120°. PaccTosiHuE MeXAy OCHOBAHUSAMM HAaKJIOHHBIX 12cm. Hailtu paccrosHue

OT TOYKH A 10 INTOCKOCTH OL.



5) Huaronanu kBanpata ABCD nepecekatorcst B Touke O. M3 Toukn O mpoBenéH K IMIOCKOCTH

kBazpara neprneHaukyisp OM. Haiitu paccrosnue ot Touku M 1o croponsl BC, eciu AD =

6¢cM, OM = 4cmMm.

(DOpMa 6bINOJIHEHUS 3A0AHUS.! PEIICHUE 3a/1a4H.

CamocrositesqbHast pabora Ne 9

3adanue: co3nate mpe3eHTaluio «V3 uCTOpUM CO3AaHNs KOMOMHATOPUKI

Cbopma 6bINOJIHEHUS] 3A0AHUSL! MMpE3CHTAaI 1.

CamocrositesbHast padora Ne 10

3aoanue: TlonrotoBuTth noKIan 1o TeMe: « Tpeyronbpauk [lackasy.

Cbopma 6bINONIHEHUS] 3A0AHUSL: JOKJIand.

CamocrositeibHas padora Ne 11

3aoanue: CocTaBUTH BOIIPOCHI IO TeMe «BekTopsl» (He MeHee 6 BOITPOCOB ¢ OTBETAMU ).

Dopma evinorneHus 3a0aHus; BOIIPOCHI 10 3aJaHHOU TEME.

CamocrositenbHas padora Ne 12

3a0anue: BHIOIHUTH JOMAIIHIOI KOHTPOJIBHYIO paboTy «BekTopbm».

damuius ,rpyImna

BapwuanT 1

1. OT TOUYKH A OTJIOXKHUTE BEKTOP: a) paBHBIN
4 ; 6) COHANpAaBIEHHEIA b ; B)
IPOTHBOIOJIOXKHO HANPaBIECHHBIHN C .

g

’/7

2. ABCD — pom06. PaBHBI 11 BEKTOPHI:

a) ABuDC _ ;6) DAuBC __ ;

B) AB u E_
3. HaueptuTte 1Ba HEKOJUIMHEAPHBIX BEKTOPA
aub.

[TocTporite BeKTOp %E ~2a.

4. B nmapamnenorpamme ABCD Ha ctopone AB
orMmeueHa Touka K tak, yto AK: KB=2:1, O —
TOYKa [IepeceuyeHys Auarotancii. Belpasure

BEKTOPBI OCu CK yepe3 BEKTOPBI a=NB n
b=ND.
5. UeMy paBHBI KOOpAMHATHI BEKTOpa

a=i-3j

damuius, TpyIna

Bapuant 2

1. Ot Touku B oTn0K1TE BEKTOP: @) paBHBIH
4 ; 6) COHANpaBIEHHEIHA b ;B)
IPOTHBOIOJIOXKHO HANPaBIECHHBIHN C .

a
/'\Ek
Be

¢

2. ABCD — kBazpat. PaBHbI 11 BEKTODBI:
a) auDE_; 0) muBf_; B)
DCuDA___.
3. HauepTuTe nBa HEKOJIJIMHEAPHBIX BEKTOPA
aub.

[TocTpoiite BeKTOp 3b— %E .

4. B napannenorpamme ABCD nHa ctopone BC
oTrMmeucHa Touka P tak, uto BP:PC=3:1, O —
TOYKa MepecedyeHus nuaronaneid. Beipasure

BEKTOPBI AOu P4 yepe3 BEKTOPhI a = AB u
b=AD.
5. UeMy paBHBI KOOpAMHATHI BEKTOPa

a=-2i+j




1) a{0;:-3} 2) a{li-3} 3) a{-3:1}
6. 3anummTe pasnoxenue BexTopa d{—4;2} 1o

KOOPJMHATHBIM BEKTOpaM i U j .

7. JlaHbl 1Ba BEKTOpa 5{— 2;3},5{1;1}

1) HalimuTe KOOPAUHATHI BEKTOpa d + b

2) OyayT ¥ KOJUTMHEAPHBIMH BEKTOPHI d + b

u c{-2:8)

8. Haitgute koopauHaThl BEKTOpa E = 35 — 21_7 ,

€ciu Z{— 1;3},5{2;7} .

1) a{-2;0} 2) a{-2;-1} 3) a{-2:1}

6. 3anumTe paszaoKeHUue BEKTopa c{4;—2}n0

KOOPJHMHATHBIM BEKTOpaM [ U j .

7. Tl 18a Bextopa a{—3;4},6{1;2}:

1) HaliiuTe KOOPAMHATHI BEKTOpa d —b

2) OyayT 1M KOJUIMHEAPHBIMU BEKTOPHI d -b
u c{4;-2)

8. Haitnure xoopauHATHI BeKTOpa ¢ =2a + 3b,
eciu

al{- 21}, b{1:3}.

Dopma binoHeHUs 3a0aHUsA. PELICHHE KOHTPOIbHON paOOThI.

CamocrositesibHas padora Nel3

3amaHue: U3roTOBUTH MOJIENIb TPUTOHOMETPUUYECKOTO Kpyra Ha II0oTHOM Oymare ¢opmara A4.

IToka3aTh TMHUM TAHT'€HCA M KOTAaHI'€HCA.

CDOpMCl BLINOAHEHUSL 3A0AHUSL: MOZCIIb TPUTOHOMETPUUCCKOT'O Kpyra.

CamocrositeibHas padora Ne 14

38.)121HI/ICZ IIOATrOTOBUTH COO6IH€HI/I€ Ha TCMY «I/ICTOpI/IH TPUT'OHOMETPUKU U €€ POJIb B

HN3Y4YCHUHU €CCTCCTBCHHO-MATCMATUYICCKHUX HAYK).

Dopma ebinoIHeHUs 3a0aHUs: COOOILICHHE.

3ananue: noctpoite rpaduk GyHKIHN C IOMOILBIO Pa3IMYHbIX IPEOOPa30BAHUM.

CamocrositeibHas padora Ne 15

Bapuanr 1
[TocTpouts rpadpuk

Gyskuun y=—x>+1

Bapuanr 2
IToctpouts rpaguk

Gysxiun y=—(x+1)°

Bapuant 3
IToctpouts rpagpuk

1
byskun y=—-1
X

Bapmuanr 4
IToctpouts rpagpuk

1
byskun y=——-1
x+1

Bapuant 5
[Hoctpouts rpadux

BapuanT 6
[Toctpouts rpadux

Bapuant 7
IToctpouts rpadux

Bapuant 8
[Toctpouts rpadux

byskmun y=(x-2)>+1 | pysaxmuu y=(x+1)° -3 ymiun y= 1 1 yHKI y= 1
x+2 x-3
BapuanTt 9 BapuanTt 10 Bapuanr 11 Bapuanr 12
[TocTpouts rpadpuk ITocTpouts rpadpuk [Toctpouts rpadpuk ITocTpouts rpadut
Pynicunn y=(x- 2° Gynxumn y =—1 GynKuun =3~ x* byHKIUN y=— !
x+2 x+2
BapuanT 13 Bapuanr 14 Bapuanr 15 BapuanTt 16
[Toctpouts rpadpuk IToctpouts rpaguk IToctpouts rpadpuk IToctpouts rpaguk
ynkuun y =l+ 3 GyHKIMH Y= —- : 2 Qymictnit y=(x+2)"~1 | pynxmn y=y/x—2
X X+




Bapuant 17
[TocTpouts rpadpuk

byHKIIMN Y= Jx 43

Bapuanr 18
IToctpouts rpagpuk
byHKIMH
y=—(x-2)"+1

BapuanTt 19
IToctpouts rpagpuk

byHKIUN y=— Jx +3

Bapuant 20
IToctpouts rpagpuk

byHKIHH y=—./x—1

BapuanT 21
[Hoctpouts rpadux

dbyskmuM y=—x>-3

Bapuanr 22
IToctpouts rpadux

byHKIMK Y= b -3
x+2

BapuanTt 23
[Toctpouts rpadux

ynkmun y=(x-3)°

BapuanTt 24
[Toctpouts rpadux

byHKIHH y=—,/X+3

Bapuant 25
[TocTpouts rpadpuk

Gyskuun y=x°+4

Bapuant 26
IToctpouts rpagpuk

ynxmun y=(x-3)> +1

Bapuant 27
IToctpouts rpagpuk

byHkun y=2+ 1
X

BapuanT 28
IToctpouts rpagpuk

byskuu y=3—(x+

Dopma evinoanenus 3a0anus: NOCTpoeHne rpaduka QyHKINN.

CamocrositeibHas padora Ne 16

3ananue: ¢ MoMoIIbI0 peodpa3oBanuii rpadukoB GyHKIMIA MOCTPOUTH rpadUK 3aJaHHON

GyHKIMM U yKa3aTh €€ CBOWCTRBA.

Bapmuanr 1
C nomorsio npeoOpa3oBaHus rpaduxkos

COOTBETCTBYIOIIUX (PYHKIIMI OCTpoiiTe

rpapuxk QyHkuun y = L 4.
x—4

VYkaxure:

a) 00J1aCTh OIpeIEICHMS;

0) 00J1acTh 3HAYCHMA;

B) IPOMEKYTKA MOHOTOHHOCTH;

') TOYKH SKCTPEMYMa;

1) SKCTPEMYMBI;

€) HauOoJbIIee U HauMEHbIIee
3HAuYCHUE.

Bapuanr 2
C nomouso npeodpazoBaHus rpauKkoB
COOTBETCTBYIOIIUX (PYHKIIHI TOCTpOIiTE

rpa¢puk ¢QyHKIUM y = 1 + 3. Vkaxure:
X

a) 00J1acTh OIpE/ICIICHHUSI;

0) o0acTh 3HAYEHUI;

B) IPOMEXYTKA MOHOTOHHOCTH;

I') TOUKH SKCTPEMYMA;

1) SKCTPEMYMBI;

€) HauOoJbIIIee M HAUMEHBIIIee 3HAUCHHUE.

Bapuant 3
C nomotipio npeobpazoBaHus rpauKoB
COOTBETCTBYIOIUX (QYHKIMHA OCTpOiiTe

rpaduxk GyHKIUH y = R 4. Ykaxure:
x+1

a) 00J1aCTh OIIpE/IEICHMS;

0) o0Jy1acTh 3HAYCHMIA;

B) IPOMEKYTKA MOHOTOHHOCTH;

') TOYKH SKCTPEMYMa;

1) SKCTPEMYMBI;

€) HauOoJblIee U HauMEHbIIee
3HAuYCHUE.

BapuanT 4
C nomouisio npeodpazoBaHus rpauKkoB
COOTBETCTBYIOIIUX (YHKIIHI TOCTPOiiTE
rpaduk ¢GyHKIUH y = R 2
x+1

VYkaxure:

a) 00J1acTh OIpe/ICIICHHUS;

0) o0acTh 3HAYEHUI;

B) IPOMEXYTKA MOHOTOHHOCTH;

I') TOUKH SKCTPEMYMA;

1) SKCTPEMYMBI;

€) HanOoJbIIIee M HAUMEHBIIEee 3HAUCHHUE.

Bapuant 5
C nomotpio npeobpazoBaHus rpa)uKoB
COOTBETCTBYIOIIUX (YHKIIHI MOCTpoiiTe
rpapuk Gynkmuun  y =2—(x—1)>.
VYkaxure:
a) 00J1acTh OIPE/ICIICHHUSI;
0) o0acTh 3HAYCHUI;

BapuanT 6

C nomotpio npeobpazoBanus rpa)uKoB
COOTBETCTBYIOIMX (YHKIMHA OCTpOiiTe

rpadpuxk QyHKUIMH y = L 1. Ykaxure:
x+3

a) 00J1acTh OIpE/ICIICHHUS;
0) o06acTh 3HAYEHUI;




B) IPOMEXKYTKA MOHOTOHHOCTH;

') TOYKH SKCTPEMYMa;

1) SKCTPEMYMBI;

€) HanOoJIbIIIce U HANMCHBIIICE
3HAYCHHUE.

B) IPOMEXKYTKH MOHOTOHHOCTH;

T') TOYKH 3KCTPEMYMa,

1) SKCTPEMYMBI;

) HanOoupIIee U HAaMMEHbIIIee 3HAUCHHE.

Bapuanr 7
C nomorikio npeoOpa3oBaHus rpaduxkoB
COOTBETCTBYIONUX (DYHKIIMHA OCTPOTE

rpadpuk QyHKIMH Y = ! + 2. Ykaxure:
X

a) 00J1acTh OTpe/ICIICHHUS;

0) o0acTh 3HAYEHUI;

B) IPOMEXKYTKA MOHOTOHHOCTH;

I') TOUKH 3KCTPEMYMA;

1) SKCTPEMYMBI;

€) HauOoJbIlIee U HAUMEHbIIIEEe
3HaYCHHE.

Bapuanr 8
C nomorsto npeoOpa3oBaHus rpaduxkos
COOTBETCTBYIONMX (DYHKIIMHA OCTPOTE

rpadpuk QyHKIMH Y = Ll . Ykaxure:

a) 00J1acTh OMpeICIICHHUS;

0) o0acTh 3HAYEHUI;

B) IPOMEXKYTKA MOHOTOHHOCTH;

I') TOUKH 3KCTPEMYMA;

1) SKCTPEMYMBI;

€) HauOoJbIllee U HAUMEHBIIIee 3HAUCHHUE.

Bapuant 9
C nomoristo npeoOpa3oBaHus rpaduxkoB
COOTBETCTBYIONMX (DYHKIIMHA OCTPOTE

rpadpuk QyHKIUH Y = B 3. Ykaxure:

a) 00J1acTh OTpE/ICIICHHUS;

0) o0acTh 3HAYEHUI;

B) IPOMEXKYTKA MOHOTOHHOCTH;
I') TOUKH 3KCTPEMYMA;

1) SKCTPEMYMBI;

€) HauOoJbIlIee U HaUMEHbBIIIEe 3HAYEHHUE.

BapuanTt 10

C nomorsio npeoOpa3oBaHus rpaduxkoB
COOTBETCTBYIONMX (DYHKIIMNA OCTPOTE
rpadpuk QyHKIME = (x+3)° =3 .
Ykaxure:

a) 00J1aCTh OIIpENIEICHMS;

0) o0y1acTh 3HAYCHMIA;

B) IPOMEXKYTKH MOHOTOHHOCTH;

I') TOYKHU 3KCTPEMYyMa;

1) SKCTPEMYMBI;

¢) HauOoJIbllIee M HAaUMEHbIIIee 3HaYeHNUE.

BapuanTt 11

C nomorsio mpeoOpa3oBaHus rpadukoB
COOTBETCTBYIOIIUX (YHKIIHI MOCTpOiiTe
rpadpux  GyHkmuu y =(x—2)° 3.
VYkaxure:

a) 00J1acTh OTpE/ICIICHHUS;

0) o0acTh 3HAYEHUI;

B) IPOMEXKYTKA MOHOTOHHOCTH;

I') TOUKH 3KCTPEMYMA;

1) SKCTPEMYMBI;

€) HauOoJbIlIee U HAUMEHbIIIEee
3Ha4YCHHE.

Bapuanr 12
C nomorsio mpeoOpa3oBaHus rpadukoB
COOTBETCTBYIOIINX (PYHKIMI ITOCTpOIiTE

rpadpuxk GyHKIUU y = 1 +3 . Ykaxure:
X

a) 00J1aCTh OIIpENIEICHMS;
0) o0yacTh 3HAYCHMIA;
B) MPOMEKYTKH MOHOTOHHOCTH;
I') TOYKH 3KCTPEMYyMa;
1) SKCTPEMYMBI;
¢) HauOoJIbllIee M HaUMEHbIIIee 3HaYeHNUE.

Bapuanr 13
C nomorsto npeoOpa3oBaHus rpaduxkos
COOTBETCTBYIONMX (DYHKIIMHA OCTPOITE
1
rpadpuk QyHKIHH Y = Y +3

Ykaxure:
a) 00J1aCTh OIIpENIEICHMS;
0) o0JyacTh 3HAYCHMUIA;
B) IPOMEXKYTKA MOHOTOHHOCTH;

Bapuanr 14

C nomoreto npeoOpa3oBaHus rpaduxkos
COOTBETCTBYIONUX (YHKIIMHA OCTPOTE
rpapuk  QyHKIME y = (x—5)° + 2. Vkaxure:

a) 00J1acTh OTpE/ICIICHHUS;

0) o0acTh 3HAYEHUI;

B) IPOMEXXYTKH MOHOTOHHOCTH;

I') TOUKH 3KCTPEMYMA;

1) SKCTPEMYMBI;




I') TOUKH 3KCTPEMYMA;

1) SKCTPEMYMBI;

€) HauOoJIbIlIee U HAUMEHbIIIEe
3Ha4YCHHE.

€) HanOoJbIllee U HAaUMEHBIIIee 3HAUCHHUE.

Bapuanr 15

C nmomorsio mpeobpazoBanus rpaduKoB
COOTBETCTBYIONIMX (DYHKIIMIA OCTPOTE
rpapuk  GyHKIEE Y =(x+2)° +1.
Ykaxure:

a) 00J1aCTh OIIpENIEICHMS;

0) o0yacTh 3HAYCHMIA;

B) IPOMEXKYTKA MOHOTOHHOCTH;

') TOYKH SKCTPEMYMa;

1) SKCTPEMYMBI;

€) HauOoJbIlIee U HaMEHbIIee
3HAuYCHUE.

BapuanTt 16
C nomousto npeobdpazoBaHus rpauKkoB
COOTBETCTBYIOIMX (DYHKIIMIA TOCTpOiiTe

rpaduk QyHKIHH Y = Ll +2
x —

Ykaxure:
a) 00J1aCTh OIIpENIEICHMS;
0) o0Jy1acTh 3HAYCHMIA;
B) MPOMEKYTKH MOHOTOHHOCTH;
') TOYKH SKCTPEMYMa;
1) SKCTPEMYMBI;
€) HauOoJbIIIee U HaMEHbIlIee 3HaYCHHE.

Bapuant 17
C nmomorsio mpeoOpa3oBaHus rpadukos
COOTBETCTBYIONIHNX (PYHKIMI ITOCTPOITE

rpadux QyHKIUH Y= ! +2 . Ykaxure:
X

a) 00J1aCTh OIIpENIEICHMS;

0) o0Jy1acTh 3HAYCHMUIA;

B) IPOMEXKYTKA MOHOTOHHOCTH;

') TOYKH SKCTPEMYMa;

1) SKCTPEMYMBI;

€) HauOoJbIlIee U HaMEHbIIee
3HAuYCHHUE.

BapuanTt 18

2. C nomorsio npeoOpa3oBaHus rpaguKoB

COOTBETCTBYIOIIMX (DYHKITUH TTOCTPONTE
rpaduk  GyHKmEH Yy =2+ (x+1)>.
Ykaxure:

a) 00J1acTh OTpe/ICIICHHUS;

0) o0acTh 3HAYEHUI;

B) IPOMEKYTKH MOHOTOHHOCTH;

I') TOUKH 3KCTPEMYMA;

1) SKCTPEMYMBI;

€) HauOoJbIllee M HAaUMEHBIIIee 3HAUCHHUE.

Bapuanr 19
C nomorsio mpeoOpa3oBaHus rpadukoB
COOTBETCTBYIONINX (PYHKIMI ITOCTPOIiTE

rpadpux QyHKIUU Y= 1_ 3 . Ykaxure:
X

a) 00J1aCTh OIIpENIETICHMS;

0) o0yacTh 3HAYCHMIA;

B) IPOMEXKYTKA MOHOTOHHOCTH;

') TOYKH SKCTPEMYMa;

1) SKCTPEMYMBI;

€) HauOoJbIlIee U HAaMEHbIIee
3HAuYCHUE.

BapuanTt 20
C nomorsio mpeoOpa3oBaHus rpadukoB
COOTBETCTBYIONINX (PYHKIMHI ITOCTPOITE

rpadpux yHkuun y= —3. Ykaxure:

%=
a) 00J1aCTh OIIpENIETICHMS;

0) o0Jy1acTh 3HAYCHMIA;

B) MPOMEKYTKH MOHOTOHHOCTH;

I') TOYKHU 3KCTPEMYyMa;

1) SKCTPEMYMBI;

¢) HauOoJibllIee M HaUMEHbIIIee 3HaYeHNUE.

BapuanT 21

C nomorsio mpeoOpa3oBaHus rpadukoB
COOTBETCTBYIOIIUX (PYHKIIHI MOCTpOiiTe
rpapuk GynkmuuH y=3+(x—1)> .
VYkaxure:

a) 00J1acTh OTpeICIICHHUS;

0) o0acTh 3HAYEHUI;

B) IPOMEXKYTKA MOHOTOHHOCTH;

I') TOUKH 3KCTPEMYMA;

1) SKCTPEMYMBI;

€) HanOoJIbllIee U HAUMEHbIIIEee

Bapuanr 22

C nomorsio mpeoOpa3oBaHus rpadukos
COOTBETCTBYIOIIUX (PYHKIIHI MOCTpOiiTe
rpapuk Gynkmuu y=5—(x+2)> . Ykaxure:

a) 00J1aCTh OIIpENIEICHMS;

0) o0Jy1acTh 3HAYCHMIA;

B) MPOMEKYTKH MOHOTOHHOCTH;

') TOYKH SKCTPEMYMA;

1) SKCTPEMYMBI;

€) HauOoJbIIIee U HaMEHbIlIee 3HaYCHHE.




3HA4YCHUC.

BapuanTt 23
C nomorsio mpeoOpa3oBaHus rpadukoB
COOTBETCTBYIOIINX (PYHKIMI ITOCTPOITE

rpadpux QyHKIMH Yy = Ll —3. Vkaxure:

a) 00J1aCTh OIIpENIEICHMS;

0) o0yacTh 3HAYCHMA;

B) MPOMEKYTKH MOHOTOHHOCTH;
I') TOYKHU 3KCTPEMYyMa;

1) SKCTPEMYMBI;

e) HauOoJIbIIee M HAMMEHbIIIEE 3HAUYEHHE.

BapuanTt 24
C nomorsio mpeoOpa3oBaHus rpadukos
COOTBETCTBYIOIINX (PYHKIMI ITOCTPOIiTE

rpadux dyHKIUU y = L 4 . Vkaxure:
X

a) 00J1aCTh OIIpENIEICHMS;

0) o0yacTh 3HAYCHMA;

B) MPOMEKYTKH MOHOTOHHOCTH;

I') TOYKHU 3KCTPEMYyMa;

1) SKCTPEMYMBI;

¢) HauOoJiblllee M HAUMEHblIlee 3HaYeHue.

Bapuanr 25
C nomorsio npeoOpa3oBaHus rpaduxkos
COOTBETCTBYIONMX (DYHKIIMHA OCTPOITE

rpadpuk QyHKIUH y :L . Ykaxure:

a) 00J1acTh OTpeICIICHHUS;

0) o0acTh 3HAYEHUI;

B) IPOMEXKYTKA MOHOTOHHOCTH;

I') TOUKH 3KCTPEMYMA;

1) SKCTPEMYMBI;

€) HauOoJIbIlIee U HAUMEHbIIIEeEe
3HaYCHHE.

BapuanT 26
C nomorsto npeoOpa3oBaHus rpaduxkos
COOTBETCTBYIONMX (DYHKIIMHA OCTPOTE

. YKaxure:

rpadpuk QyHKIUH Y = Ll +3
a) 00J1acTh OTpEICIICHHUS;
0) 00J1acTh 3HAYCHMIA;
B) IPOMEXYTKH MOHOTOHHOCTH;
I') TOUKH SKCTPEMYMA;
1) SKCTPEMYMBI;
¢) HanOoJIpIlIee M HaUMEHbIIIee 3HaYCHHUE.

Bapuant 27
C nmomoripio mpeoOpazoBanus rpaduKoB
COOTBETCTBYIONIUX (DYHKIIMHA TOCTpOiiTe

rpaduk  QyHKIHH y:% . Ykaxure:
X

a) 001acTh OIpeeIIeHuS;

0) 00Jy1acTh 3HAYCHMUIA;

B) MPOMEKYTKH MOHOTOHHOCTH;

') TOYKH IKCTPEMYMa;

1) SKCTPEMYMBI;

€) HanOoJIbIlIee U HANMEHBIIIEE
3HaYCHHUE.

BapuanT 28
C nmomoripio mpeoOpazoBanus rpaduKoB
COOTBETCTBYIONIUX (DYHKIIMHA OCTpOiiTe

rpadguk GyHkmuE y=(x +5)> +2. Vkaxure:

a) 00J1acTh OTpeICIICHHUS;

0) 00J1acTh 3HAYCHMIA;

B) IPOMEXYTKH MOHOTOHHOCTH;

I') TOUKH SKCTPEMYMA;

1) 9KCTPEMYMBI;

€) HauOoJbIIIee U HAaNMEHbIIIee 3HAYCHHE.

Dopma evinoHenus 3a0aHus: TIOCTPOeHUE rpaduka U OMUCAHNE CBOMCTB (DYHKITUH 110

rpaduxy.

CamocrositesbHass padora Ne 17

3agaHue: pelnTh 3a/1a4u.

Bapuanr 1
1. Hanummre dpopmyiy oO1ero uieHa
IIOCJIEI0OBATEIEHOCTH HATYPAIbHBIX

B ocTaTke |.
2. IlocnenoBarenbHOCTh (X,) 3aJaHa
dbopmyoit

Xx» = 3n —4. Haiinure:

4Kcell, KOTOpbIE IIPU JEJIEHUN Ha 6 JaroT

BapuanTt 1
1. Hanummre ¢popmyiy oO1iero ujieHa
MOCJIeIOBATEIFHOCTH HATyPaIbHBIX
qrceN, KOTOPhIE IPH JeNIeHUH Ha 3 JaroT
B ocTaTke 1.
2. IlocnenoBarenbHOCTh (X,) 3aJ1aHa
bopmymoit
Xn = - 3n—4. Haiinure:




a)xi; 0)xs; B)Xi2;

an="Tn- 5.

0) Onpenenwure,
ABJIATHCA

YJICH

r)X100; MO) Xn+1.

3. [TocnenoBarenbHOCTH 3a/1aHa hopmyIon
A) Beruucnure nepBble MATh YICHOB 3TON
IIOCJIICAOBATCIIbHOCTH.

Oynmer mm

YJICHOM DTOU MOCIE€N0BATEILHOCTH?
B) Haiinure cambrii O6muskuit k uuciny 95

3TOH ITOCIEN0BATEILHOCTH.

quciao 9

a)xi; 0)xs; B)Xi2;

ap=Tn+ 5.

A) Beruucnure nepBble MATH YICHOB 3TON
MOCJIe/I0BATEILHOCTH.
Oyner

6) Onpenenure,
ABJIATHCA

YJICHOM YTOM IOCIE€N0BATEILHOCTH?
B) Haiinure cambrii O6muskuii k uucity 95

YJICH

9TOH ITOCIENOBATEIHLHOCTH.

T) X100;
3. [TocnenoBarenbHOCTH 3a1aHa hopmynon

I yuciao33

J) Xn+1.

CDOpMa 6bINOJIHEHUS 3A0AHUS PEIICHUE 3a1a4Yn.

3ananue: NOCTPOUTh Ipad UK MOKA3aTeIbHON WK JOrapuPpMUUECKON (QYHKIIHUH.

CamocrositesqibHast pabora Nel8

Bapuanr 1
[TocTpouTs rpaduk

Gynkuun y=1/0g,x

Bapmuanr 2
[TocTpouts rpaduk

bynkun y=3" +1

Bapuant 3
[TocTpouts rpaduk

Gynkuun y=log,  x—1

Bapmuanr 4
[TocTpouts rpaduk

¢bynkun y=0,5"

Bapuanr 5
[TocTpouTs rpaduk

ynkmun y=log,, x

Bapuanr 6
[TocTpouts rpaduk

¢byHkuun y=log, x

Bapuanr 7
[TocTpouts rpaduk

byskmun y =—4"

Bapuanr 8
[TocTpouts rpaduk

¢byHkuun y=log, x

Bapuant 9
[MoctpouTts rpaduk

bynku y=/og,x—1

Bapuant 10
[MoctpouTts rpaduk

¢bynkuun y=0,5" +1

BapuanTt 11
[MoctpouTts rpaduk

bynkun y=/og,x —3

BapuanT 12
[TocTpouts rpapuk

¢byHkuun y=-5"

Bapuanr 13 Bapuanrt 14 Bapuanr 15 BapuanTt 16
[TocTpouTs rpaduk [TocTpouts rpaduk [TocTpouts rpaduk [TocTpouts rpaduk
byskun y=3" -2 ¢bynkuu y=0,3" -2 Gynxun byHkuun y=1/0g,(x-

y=logy,(x-1)

Bapuant 17 Bapuanr 18 BapuanTt 19 BapuanT 20
[TocTpouTs rpaduk [TocTpouts rpaduk [TocTpouts rpaduk [TocTpouts rpaduk
ynxmn y =3 byukun y=—3" +1 ¢byskuun y=Ilog,x+3 | ynkuun y=Ilog,(x 4

BapuanT 21 Bapuanr 22 BapuanTt 23 BapuanTt 24
[MoctpouTts rpaduk [TocTpouts rpapuk [TocTpouts rpapuk [TocTpouts rpapuk
Gynkunm Gynkuun y=—log, s x Gynxmun y=>5"? gynxuum y=5"
y=10g0,5 (x+1)

BapuanTt 25 BapuanTt 26 Bapuant 27 BapuanTt 28

[MoctpouTts rpaduk
dynku y=log(x +2)

[TocTpouts rpapuk

byuku y=logs x +2

[TocTpouts rpaduk
bynkiuu y=—log, x

[TocTpouTts rpapuk
¢byskuun y=0,3" +1

Dopma evinoHenUs 3a0aHus: TIOCTpoeHue rpaduka JorapuGpMUIecKon UM MOKa3aTeIbHOM

GyHKIHH.

CamocrositesbHass padora Ne 19

3anaHue: BBITOTHUTH rpaduueckyro padbory «I'padmku TPUTOHOMETPHUUECKUX (YHKIIMI.

Bapmuanr 1
[TocTpouTs rpaduk
¢yHkuuu y=3sin x

Bapuanr 2
[TocTpouts rpaduk
byHKIMK y=—sin x

Bapuant 3
[TocTpouts rpaduk
¢byHKIMU y=sin 2x

Bapmuanr 4
[TocTpouts rpaduk
byHKIMU y=sinx —2




Bapuanr $5
[TocTpouts rpadpuk
¢ysxnun y=0,5cosx

Bapuanr 6
IToctpouts rpaguk
GYyHKIUM y=—COS X

Bapuanr 7
IToctpouts rpaguk
byHKIMU y =cos3x

Bapuanr 8
IToctpouts rpagpuk
GYyHKIMH y=—COS X +

Bapuant 9
[Hoctpouts rpadux
byHKIMM y=cosx + 3

Bapuant 10
[Hoctpouts rpadux
bynkuu y=cos0,5x

BapuanTt 11
[Hoctpouts rpadux

byHkuu y=sin(x + %)

BapuanT 12
[Toctpouts rpadux

¢byHKIMU y=cos(x +

BapuanT 13
[TocTpouts rpadpuk
GyHKIMM y=3cos x

Bapmuanr 14
IToctpouts rpagpuk

byHKIMU y=sin(x — %)

Bapuanr 15
[Toctpouts rpadpuk
byHKIMH y=sin x +2

BapuanTt 16
[TocTpounTs rpadux
¢yskuu y=0,5sin x

Bapuant 17
[TocTpouts rpadpuk
byHKIMH

y=2cos(x + %)

Bapuanr 18
[TocTpouTs rpadux
¢ysknun y=-—1,5sin x

BapuanTt 19
[TocTpouTs rpadux
¢yHkuuu y=-sin0,5x

Bapuant 20
[Toctpouts rpadpuk
¢byukuuu y=sin x —1

BapuanT 21
[Hoctpouts rpadux
byHKIIUN y=—2C0S X

Bapuanr 22
IToctpouts rpadux
byskun y=2sinx +1

BapuanTt 23
[Toctpouts rpadux

byHKIMU y=cos(x + %)

BapuanTt 24
IToctpouts rpadux

¢byHKIMU y=sin(x — :

Bapuant 25
[TocTpouTs rpadux
byHknun y=4sin x

Bapuant 26
[TocTpounTs rpadux
GyHKIMH y=—sin x+2

Bapuant 27
IToctpouts rpagpuk
GyHKIUU y=C0s2x

BapuanT 28
IToctpouts rpaguk
¢byHkuuu y=4cosx

Dopma 8vINoOIHeHUs 3a0aHUsL: TIOCTPOCHHE TpaduKa.

3aoanue: M3rOTOBUTH

dDopma evinorneHus 3a0aHus; MOJEIIb MHOTOTpaHHHKA.

CamocrositeibHas padora Ne 20

MOACIN MHOT'OT'PAHHHUKOB.

3adanue: BBIMOIHUTH JOMALIHIOI KOHTPOJbHYIO paboTy «BekTopsi».

®amunus ,rpynna

Bapuant 1

1. OT TOUYKH A OTJIOXKHUTE BEKTOP: a) paBHBIN
a ; 0) coHanpaBJIEHHBIN b ; B)
IPOTHBOIOJIOXKHO HAIPABICHHBIN C .

[

,/7

b

2. ABCD — poM6. PaBHBI 11 BEKTOPBI:
a)AEuD5 ;6)DZuB(_7 ;

B)EME .

3. HauepTuTte 1Ba HEKOJJIMHEAPHBIX BEKTOPA

aunb.

®amunus, Tpynna

Bapuant 2
1. Ot Touku B oTn0KHTE BEKTOP: a) paBHBIH
a ; 6) coHanpaBIIeHHbI b ;B)
IPOTHBOIOJIOXKHO HAMPABICHHBIN C .

B.\b-\

2. ABCD — kBazpat. PaBHbI 11 BEKTODBI:
a) aqu_; 6) DAu BC _ ;B)
DCuDA___.

3. HauepTuTte 1Ba HEKOJJIMHEAPHBIX BEKTOPA

aub.




ITocTpoiite BEKTOp %E ~2a.

4. B napamnenorpamme ABCD Ha ctopone AB
orMmeueHa Touka K tak, ytro AK: KB=2:1, O —
TOYKa IIepecedyeHms fuarosancii. Belpasure
Bektopsl OC u CK uepe3 BekTOpsl a = NB u

b=ND.

. Uemy paBHBI KOOpJIUHATHI BEKTOPA

QN

=i-3j
1) a{0;-3} 2) a{li-3} 3) a{-31}
6. 3anuIuTe pasaoKEeHUEe BEKTOpa 2{— 4;2} o

KOOPJAUHATHBIM BEKTOpaM [ U j .

7. Janbl 1Ba Bextopa af—2;3},b{L;1}:
1) HalimuTe KOOPAUHATHI BEKTOPA a+b

2) OyAyT JI¥ KOJUTMHEAPHBIMH BEKTOPHI d +b
u c{-2:8}

8. Haiinmute koopAMHATHI BEKTOpa E = 35 — 21_7 ,
€CIIH 5{— 1;3},5{2;7}.

ITocTpoiite BEKTOp 3b— %E .

4. B napannenorpamme ABCD Ha ctopone BC
oTMmedeHa touka P rak, uro BP:PC=3:1, O —
TOYKA IIEPECEUCHUs] TUaroHaien. Beipaszure
BekTopsl AOu PA depes BekTOpHl a = AB 1
b=AD.

5. Uemy paBHBI KOOpAUHATHI BEKTOPA

a=-2i+j

1) a{-2;0} 2) a{-2;-1} 3) a{-21}
6. 3anumuTe pasaoKEeHUE BEKTOpa E{4;—2}HO

KOOPJMHATHBIM BEKTOpaM i U j.

7. JlaHbl 1Ba BEKTOpa Z{— 3;4},5{1;2}:

1) HaliiuTe KOOpPAMHATHI BEKTOpa d —b

2) OyayT M KOJUTMHEAPHBIMH BEKTOPHI d —b
u c{4,-2}

8. Haiinute xoopauHatsl BekTopa ¢ =2a +3b,
eciu

al-2:1},6{1;3}.

Dopma 8vINOIHEHUs 3a0aHUs. PEIICHUE KOHTPOJIBHON pabOTHI.

CamocrositeibHas padora Ne 21

3adanue: coctaBUTh npe3eHTanui0 «CeueHus NpUu3Mbl U MUPAMUABD).

dopma evinorneHus 3a0aHus; TPe3eHTaU.

CamocTrosiTesibHast padora Ne 22

3adanue: N3roTOBUTh MOJEIU TEJ BPALICHUS.

CDopma BLINOAHEHUS 3A0AHUA: MOZCIIb TCJIa BpalllCHUA.

CamocrositenbHas padora Ne 23

3adanue: cocraButh npeseHtanuo «llap. Bsaumnaoe pacrnonoxenue miockocTeil mapay.

Dopma evinorneHus 3a0aHus; TPe3eHTaU.

CamocrositeibHas padora Ne 24

3aoanue: cocTaBUTh KpoccBOPA «MHOrOrpaHHUK

Dopma evinorneHus 3a0aHusA; KpOCCBOP/I.

CamocrositesbHass padora Ne 25

3aoanue: BHIOIHUTH JOMAILIHIOI KOHTpPOJIbHYIO pabory «Tena BpameHus».

\ Bapuanrt 1

\ Bapuanrt 2




1. CKOJIBKO INIOCKOCTEW CUMMETPUN UMEET

map:
A. ogny;
B. 1Be;

C. HH OIHOM;
D. Oeckoneuno maoro; E.  dgeTsIpe.
2. Kakoe u3 crneayronmx yTBepKIeHH
HEBEPHO?
Hunuuap MOXKHO MOMYYUTh B pe3yJIbTaTe:

A. BpaleHus NpAMOYTOJIbHUKA BOKPYT
OJIHOM M3 ero JuaroHaiew;

B. BpameHus kBajgpaTta BOKPYT OJQHOU U3
€ro JHaroHajicu;

C. BpaieHus NpAMOYTOJIbHUKA BOKPYT
OJIHOM U3 €ro CTOPOH;

D. BpameHus npssMOyrojibHUKa BOKPYT
OJHOM U3 MPSAMBIX COECIUHSIOIINX
CepeIUHbI JBYX €TI0
MPOTUBOIIOJI0KHBIX CTOPOH.

3.Pa3BepTka OOKOBOM MMOBEPXHOCTH
HUJIUHAPA SIBJISIETCS KBaJIpaToM,
JUaroHaib KoToporo paBHa [0 cm.

Haiinute miomans GOKOBOW MOBEPXHOCTH

MUJIMHApA.

1. CKOJIBKO INIOCKOCTEH CUMMETPUU UMEET
KOHYC:
A. ogny; B. nBe;
C. CTONBKO e, CKOJIBKO OCel CHMMETPHH
HMMEET €ro CeUeHue;
D. Hu ogHOIi;
E. ©OeckoHe4YHO MHOTO.
2. Kakoe u3 ciienyonmx yTBepKaeHun
BEpPHO?
@) KaXJoe ceueHHe 1apa sBIseTcCs
KpyroM;
b) xaxmoe ceueHue chephl ABISETCS
KpyTroM;
€) KaXJ0e CeueHHUe 1apa, Ipoxoasiiee
yepe3
€ro IIEHTP SABJISETCS KPYTroM.

3. PasBeprka  OOKOBOH  IOBEPXHOCTHU

nuivmHApa ABJIACTCA MPAMOYTOJIbBHHUKOM,

JMaroHajlb KOTOpOro paBHa 8 ¢M, a Yroil

MeXIy auaroHamsimu — 30°. Haiioure
ILIOIIAb 0OKOBOI1 MMOBEPXHOCTH
HUAJIUHAPA.

Dopma evinoIHeHUs 3a0aHUs: BBITIOTHEHNE KOHTPOJIBHON pabOTHI.

CamocrositeibHas padora Ne 26

3adanue: cocTaBUTh TaOIUILy OCHOBHBIX (hopmy: nuddepeHpoBaHus.

Dopma 8vINOIHeHUs 3a0aHUs. TaOIHIIA.

CamocTrositesbHass padora Ne 27

3adanue: BBIIOJHUTE TECT IO TEME «HpOI/ISBOI[HaH».




Bapmuanr 1 Bapmuanr 2
1
1.IlpousBonHas pyHKIUU y = —x_4 paBHa: 1 s
6 1.IIpousBonHas GyHKIUN y = gx +2
7. 5. 7 . 5
a)x'; ©0)x’; B)x —4; r)lx -4. paBHa;
2.IlpousBonHas ¢yHKIUU  f (x)z—x6 -1 B 6 4 4 6
4 a)x +2; 0)x +2; B)x ; TI)x
TOUKE
x =-1 paBHa: 1 10
a)-1,5 6)15 8)-075 10,75 2. Tpoussomnas Gy f(x)=Zx" +18
3.Kakas u3 npuBeeHHBIX (PYHKIHUHI ;IBimeTcsI Touke x=1 papHa:
MPOU3BOAHOM (PYHKITUU f(x): —4x7 =37 a)l,2; 0)2; B)-1,2; 71)25.
a) — X3 6) —16 x2-3; 8) —16 x> 3. Kakas wu3 NpHBEIEHHBIX byHKIUH
3 SBIISIETCS POU3BOIHON byHKIUN
r) —16x”. 5
. flx)=-5x> +22
4. Touka ABUXKETCS MPSIMOJIUHEHHO TO
3aKOHY S(l‘):l‘3 — 2¢*. Kakoit dopmynoii a) —25x%; 6) x*; B) —25x*+2;
3aa€TCA CKOPOCTHb JIBMIKEHUSI 3TOW TOYKH B T) —25x6.
MOMEHT BpPEMEHH f. 4. Teno pBWXKETCS MO MNPAMOM Tak, 4YTO
5. VYrnoBoit  ko3dduIMEHT  KacaTeIbHOH, €ro CKOpPOCTh V (M/c) W3MEHSCTCA IO
HPOBeﬂeHH‘;ﬁ I; rpaguxy bynxuun 3aKOHY v(t ) =t -8t +5. Kakyto
S (x):4x —7x +2x—-1 B Touke ¢ CKOPOCTh HPHOOpPETAET TEJNO B MOMEHT,
HOJIOKUTENLHOM abcuuccod  X,, paBeH 2. KOIJia €ro YCKOpPEHHE paBHO 12m/ >
Haiinute X, . 5.Haiinure yrI10Boit K03(1)(1)I/IuvneHT
KacaTeIbHOU, MPOBEACHHOW K mapaboie
y= x> —=7x+10 B Touke ¢ abcuuccoit
x,=4.

Dopma evinonHenus 3a0aHus. BITIOTHEHUE TECTA.
CamocrositesibHasi padora Ne 28
3adanue: cocraButh KpoccBopa «IIponsBonHasy.
Dopma 6binoIHeHU 3a0AHUA. KPOCCBOP.
CamocrositesbHass padora Ne 29
3aoanue: cocraButh TecT «IlepBoobpazHas»
Tect nomxeH copepxarb He MeHee 6-7 3ajaHuil U 110 3-4 OTBETA K KaXKJOMY 3aJaHHIO (BEpHBIH
TOJIKO OJIMH).BKIIIOUNTh 3a1aHus ABYX BUOB:
1. Bbruncnenue nepBooOpa3HbIX pa3IMUHbIX QYHKIHH.
2. Beoluucnenue nepBoodpa3Hoi, rpaguk KOTOPOH MPOXOIUT Yepe3 TOUKY € 3a1aHHBIMU
KOOp/AMHATaMH.
Dopma binoIHe U 3a0AHUA. TECT.
CamocrositesibHas padora Ne 30
3a0anue: BBIMONHUTL rpadudeckyro paboTy «Bwrumncienue miomanei Guryp ¢ nomMoubo

HHTCIpaia»

Bapmuanr 1 Bapmuanr 2




1. Tlo roToBoMy uepTexxy HalTH IUIOLIA/lb
3alTPUXOBAHHON (PUTYPBHI.

¥

6r y=f(x)

2. Beruncnute miuomaas GUrypbl, OrpaHu4eHHON

nuHusIMH Y :\/;9,)/ :1,)(?:4.

1.IIo roToBOMY 4epTeKy HAWTH ILIOIIAb
3alITPUXOBAHHOM (PUTYPBI.

4

y=f(x)

/—2 01\

2. BoluncnuTe miomans GUrypsl,
OTrpaHUYEHHON JIUHUSIMU

y:O,x:I,y:8—x3,

Bapuant 3
1.Ilo roToBOMY yepTexy HalWTH IJIOIIAIb

3aIITPUXOBAHHOM (DUIYPHI.
Aoy

}'=—x2+4x+5 1

=

2. BoruncnuTe miomanas GUrypbl, OrpaHu4eHHON

3
auausmu Y = X ,)/:0,36:4

BapuanT 4
1.IIo roroBOMY 4epTeKy HAWTH ILIOIIAb
3alITPUXOBAHHOM (pUTYpBI.
My

y= o dx

-

2. BoluncnuTe miomanas GUrypsl,
OrpaHUYEHHOU

JTUHUSAMU Y = 0,x= 1,)/ Z\/;

Bapuanr S
1. ITo roToBOMY uepTeXy HalTH IIOLIA/lb
3alUITPUXOBAHHON (DUTYPBHI.

Bapuanr 6
1. ITo roToBOMY uepTexy HalTH IIIOLIA/b
3aIUTPUXOBAHHON (PUTYPBI.




2. Beruncnute miuomaas GUrypbl, OorpaHu4eHHON

5 ]
s Y =X,y =0,x=4 2. Beuuciure 1miomans GUrypel,
OTpaHUYECHHOMN

2
mmvmu YV =0,x=Ly=x

=

Dopma evinoHeHUs 3a0aHUA. BBIIIOJIHEHHE rpaduuecKoil paOoThI.
CamocrositesbHast padora Ne 31
3aoanue: noAroToBUTH cooldIieHue «cropus nporcxoxkaeHus: TEOpUU BEPOSITHOCTEHN
WIH CO3/1aTh TMPE3EHTALUI0 « DJIEMEHThl MaTeMaTHUECKOW CTATUCTUKI.
Dopma vinoHenUs 3a0aHUsA; COOOLICHUE WIN TIPE3CHTaLUs.
CamocrositeibHas padora Ne 32
3aaHue: cocTaBUTh TecT « [lokazaTenbHble YpaBHEHUS M HEPABEHCTBA» B COOTBETCTBHUHU C
TpeOOBaHUAMH K COCTABICHUIO TECTOB.
Dopma binoHeHUs 3a0aHUSA: TECT.
CamocrositesibHas padora Ne 33

3aI[aHI/ICZ PCUIUTL TPUT'OHOMCTPUUCCKUC YpPABHCHUA.

Pan 1 Psy 2 Psia 3
1. cosx—2=0 1. 1gx+2=0 1. cosx+2=0
V3 NE) . 1
2. cos2x=—— __N7 2. sin3x=——
) 2. ctg2x 3 >
3. 25inx+\/§=0 3 2sinx—\/§:0 3. 2cosx+1=0
i = 4. sin2x=0
4. sin3x =0 4 cos2x =0

Dopma 8vInoIHEHUs 3a0aHUs: PEIICHUE YPaBHEHUH.




		2025-10-01T14:51:52+0300
	Федоровский Александр Петрович




