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BBeneunue
penuciioBue

COopHHK 3a/a4 COJIEPXKUT 3aJaHUs ULl MPAKTHYECKUX PadOT, MpeaHA3HAYEHHBIX JUIS
Oosnee MIyOOKOrO HM3Y4YEHMsI JUCIHUIUIMHBI, CHCTEMATH3alUH M 3aKpEIUICHUS MOJYyYEHHBIX
3HAHUW U NPAKTUYECKUX YMEHMM; YIriayOleHHs U pacUIMPEHUs] TEOPETUUECKUX U MPAKTUUYECKUX
3HaHUU; (HOPMUPOBAHUS YMEHUN UCIOJIB30BaTh CHELHMAIBHYIO, CIIPABOUHYIO JIUTEPATYPY, a TaK
K€ COJEPKUT METOAMYECKHUE YKA3aHMs IO BBIIOJHEHUIO MPEAJIOKEHHBIX 3aJaHUH U CIIMCOK
JUTEPaATyphl, HEOOXOTUMOMN I U3YUESHUS] TUCIUTUINHBI.

Hcnonp30Banue MaHHOTO COOpPHHMKA 3agad B Y4eOHOM IpPOLIECCE IMO3BOJIUT KAXKIAOMY
CTYJIEHTY OCBOMTb TEOPETUYECKUW MaTepuai, JacT BO3MOXHOCTb HPUMEHUTh IOJYyYECHHbIE
3HAHMS Ha IPAKTHKE.

Yka3aHusl K OlIeHUBAHUIO MPAKTHYECKUX padoT

OueHuBaHue MHAWBHUIYAIbHBIX 00pa30BaTEeNbHBIX JOCTHUKEHHUM MO pe3yibTaTaM BBIIOJHEHUS
MPaKTUYECKUX PabOT MPOU3BOAUTCS B COOTBETCTBHH C YHUBEPCAIBHOM IIKAJION (TabiuIa).

KadecTBeHHast OIIeHKAa WHANBHYaTbHBIX
IIpoueHT pe3yabTaTUBHOCTH N
00pa30BaTeNbHbIX JOCTH)KEHUN
(IpaBWIIBHBIX OTBETOB) v
6aiu (0OTMETKA) BepOaTbHBIN aHAJIOT
90 — 100 5 OTJINYHO
80 — 89 4 XOPOIIIO
70—-79 3 YJIOBJIETBOPUTEIILHO
MeHee 70 2 HEYJIOBIETBOPUTEIILHO

Tema: JlelicTBus HaJ KOMIJIEKCHBIMH YyncaaMu. [IpudianxeHHble BIYUCTEHUS.
IIpakTuyeckas padora Ne 1

1. TloHATHe MHUMON €TUHUIIEI.

JomyctrM, dYTO TIpHM pEHIEHWHM HEKOTOPOM NPHUKIAAHOW 3aJadyd, HalpuMmep, IO
TUIPABIMKE, Mbl CTOJKHYJIHCh C HEOOXOIUMOCThIO H3Bieub V— 36 . l3BecTHO, 4TO B
JENCTBUTENBHBIX YHMCIaX JaHHAs 3a/1aya He pa3peruma.

JomycTuMm, 9TO CyIIECTBYET HEKOTOPOE YUCIIO, KBaipaT KOTOporo paBeH — 1. O6o3HaunM
3TO YHCIIO OYKBOM 1, TOTIa MOKHO 3aMHCaTh: i=-1.

Yucno i Oyaem Ha3bIBaTh MHUMOU eOuHuyeti (1 — HayajabHasg OykBa ()paHIly3CKOTIO CIIOBa
imaginaire — «MHUMBI»).

3 7Toro paBencTsa momydaeM i = v—1.

BBenenne MHUMOW eIMHHUIBI TO3BOJUT HaM Teleph M3BJ€Ub KOPEHb KBAJPAaTHBIX W3
OTpULIATENIbHBIX YHCEI:

V=36 =,/36" (—1) =36 - V—1=6i.

2. CreneHu MHUMOH €IUHUIILL.




PaccMoTpuM cTeneHn MHUMOM € MHULIBL:

BunuMm, 4ro creneHu umciia i MOBTOPSIOTCA € NEpuoAoM, paBHbIM 4. [lonb3ysach aTum,
MOJHO 3aIllMCaThb IMpaBUJIO:

YT00bI BLIYMCJINTH CTENEHb YHCJIA i , TOCTATOYHO Pa3eJIuTh JaHHbIH MoKa3aTe/ b HA
4. Ileayw 4YacTh OT jejleHHs] OTOPOCHM, a OCTATOK 3alMIleM B IOKa3aTeJb 4Yuciaa I,
MOJy4IUMM OAMH U3 Y€ThIPEX CIYyYaeB:

i'=1;
i'=i;

2 .
=-1;
3 .

1 =-1
-135, 24
HaHpHMep, BBIYUCIUTH 1 ;1

Pewenue: i = {135 : 4 = 23 + octaTok 3} =i’ = - i.
i*=1{24:4=6,0crarox 0} =i’ =1.

ot

3. OmnpeneneHrne KOMIUIEKCHOTO YHCIA.

Omnpenenenne: Yrncia Buga a + bi, rae a u b — nelicTBUTENbHBIE YKCa, a 1 — MHUMASA
eNHMIIA, OYJeM Ha3bIBATh KOMHIIEKCHbIMU.

Yucna a OyzneM Ha3bIBaTh OelicmeumeibHOU YaCThI0 KOMILUIEKCHOTO uncna, bi — muumoii
yacmovio, b — K03 uyueHMmom npu MHUMOT YACTU.

3anmuch KOMIUIEKCHOTO 4HuClia B BUAE a + bi Ha3bBaercsa aneebOpauyeckoli ¢hopmotl
KOMILJIEKCHOTO YHuCJIa.

V neicTBUTENBHBIE U MHUMBIE YACTH:

a+bi=c+di,ectma=c,b=d.

[Tpumepst koMiekcHbIX uncen: (3 + 0,21); (- 2 + 5i); (% —12i); (-1,6 + V/3i).

Jlroboe nmelicTBUTENBHOE YHWCIO BCErJa MOXXHO TNPEICTaBUTh B KOMIUIEKCHOW ¢opme,
Harpumep:

6=6+01;

-4 =-4 4+ 01;

0=0+0i.

4. JlelicTBUA HaJ KOMIUIEKCHBIMH YUCJIaMU B anredpandeckoi opme.

[Ipexxne 4yeMm paccMmarpuBaTh JACHCTBUSA HAJ KOMIUIEKCHBIMM YHCIIAMHM, BCIOMHUM
JIEHCTBHUS CIIOKEHUS, BEBIUUTAHHUS U YMHOKEHUSI MHOTOWICHOB.
Caoxenue. YToObl CIOXUTH JBa MHOTOUIEHA, HAJO OIYCTHUTh CKOOKM W MPHUBECTH

IIOI0OHEIE.
(4+2x)+(3-5x)=4+2x+3-5x=7-3x.



Beruuranue. qTO6BI N3 OAHOT'O MHOT'OYJICHA BBIYCCThH BTOpOI71 MHOTI'O4JICH, HaJ0 OITYCTUTH
CK06KI/I, HU3MCHHUB TIIpU O3TOM Yy KaXJoro cjgaracMoro BTOpOro MHOIoOWwiCHa 3HaK Ha
IPOTHBOIOJIOXKHBIN, U IPUBECTU OJOOHBIE.

(1-4x)—(6-2x)=1-4x-6+2x=-5-2x.

YMHOKEeHHue. qTOGbI MNEPCMHOXKUTL JIBa MHOI'O4wiICHA, HAaJA0 KaXAOC ClIaracéMoc OJHOIo
MHOI'O4JICHAa YMHOXHUTH Ha KaXXJ0€ CJIaraCMocC Apyroro MHOro4jcHa u NpuBeCTU HOI[O6HBIC.

(7-3%)"(3+x)=7"3+7-x-3x"3-3x x=21+7x—9x —3x" =
=-3x> - 2x +21.

[Ipexxne yem paccmMaTpuBaTh [JCHCTBHE JIEIEHHWE KOMIUIEKCHBIX YHCEN, BCIIOMHHM
2 42
dopmyity cokpaieHHOro yMHOXKeHus a- —b” =(a+b) - (a—b).
Mmuoxutenu (a + b) u (a—b) Ha3BIBAIOTCS CONPANHCEHHBIMU.

JIelCTBHS CIIOKEHHMS, BBIYUTAHUS U YMHOXKEHHS KOMIUICKCHBIX YHCEN B alreOpandeckoit
dopMe MPOM3BOIATCA IO NpPaBWIAM COOTBETCTBYIOUIMX JCHCTBHH HaJ] MHOTOYICHAMH
2
(packpeITHE CKOOOK), C yaeToM i = - 1;

YroObl pa3ieluTh 0JTHO KOMILICKCHOE YUCIIO Ha JIPYTroe, HAJIO:

1) 3aMEHUTH JCUCTBUE JCIICHUE YePTO IpOOH;

2) yMHOXHTH YUCIIUTEIIh M 3HAMECHATENh IPOOU HA BEIPAKEHUE CONPSDKEHHOE 3HAMEHATEITIO;
2

3) mpuBecTH NMOAOOHBIE, YUUTHIBAs i = -1;

4) 3amucath OTBET B BUJIE a + bi.

Hampumep, mycts z; =2 + 31, 2z, = | — 1, HaWTH 71 + Zp; 2| — Z2; Z1" 72} Z1 : 22,
Pemrenue:
Z1+2,=(2+31)+(1-1)=2+3i+1-1=3+ 2i;
21—2Z;=(2+31)—(1-1)=2+31i—-1+i=1 + 4i;
Z1°2,=(2+31)"(1-1)=2" 1+2'(-i)+3i'1+3i'i=2—21+3i+312:
2-21+31+3-(-1)=2-21+3i-3=-1+1i;
_(2430)" (14+0) _ 242i+3i+3i® _ 242i+3i-3 _ — 1+5i
(1-i) " (1+D) 12— j2 1-(-1) 2

=-0,5+2,5i

VAR /)

5. Pemenue KBaJApaTHBIX ypaBHeHPIfI C OTpULATCIIbHBIM JTUCKPUMHUHAHTOM.

PaCCMOTpI/IM PCHICHUC KBAAPATHBIX ypaBHeHHfI, JAUCKPUMHUHAHT KOTOPBIX OTPULATCJICH.
xX’—6x+13=0 a=1;b=-6;c=13

D =b’>—4dac

D=(-6"-4-1-13=36-52=-16

_ —b+D. X :6+\/—16:6+m:6+4i:3+2i

X =
! 2a 2 2 2




e o =

BI/I,I[I/IM, 4TO €CJIUM JUCKPUMHUHAHT KBAaAPATHOI'O YpPaBHCHUS OTPULATCIICH, TO YpaBHCHHC
HMEET 08a CONPANCEHHBLX KOMNJIEKCHbIX KOPHAL.

6. YmpaxHeHus.

1. Bblumciauthb
1 242
2) i*
3) ;2301
4) 321
5) RN i82;
6) 7091 'i14;
7) RICH (i403 + i3 —i9).
2. Haiitn 21+ 72321 — 2p; 71" 735 71 © Zp, €CIIN
1) z1=4+21,2,=1-2i,
2) z1=1-51,2,=3+1,
3) z1=-2+31,2,=7-21,
4) z1=-3+51,2,=6+21,
5) Z1 = 31, Z) = 1-1.
3. Pemmuth ypaBHeHMe:
D 9x*+12x+29=0
2) x*—4x+13=0
3) X’ +3x+4=0
4) 2x*-10x+13=0
5) 5x°+2x+2=0.
Omeemwr:1. 1. -1;2.1;3.0i;4.i;5 -1+1i;6.-1-i;7 3
2.1.5;3+4i;8-6i; 2i.
2.4—4i; -2-6i; 8— 14i; -0,2 — 1,6..
20 170

3.54+1i;-9+5i; -8+ 25i;- —+—.
53 53

4.3+ 7i; -9 +3i; -28+24i; 0,7 + 0,9i.
5.1+ 2i;-1+4i;3+3i;-1,5+ 1,51.

3.7-243. 2 3 5.-0.2 + 0.6i: - 0.2 — 0,6i
3 3 3 3

2.2-3i-2+3i
-3 V7. =3 7.

3 — +—i ;= - =i
2 2 2 2

4.2,5+0,5i;2,5-0,5i

Tema 2.4 Brraucnenue KopHel U cTeneHen

Tema: BolunciieHrne KOpHeH M cTeneHei
IIpakTyeckas padora Ne 2

1.IloHsATHE CTEIIECHU C HaTypaJIbHBIM ITOKa3aTCJIICM



[Tycts a — Hekotopoe uucno u ne N, n > 1, To a -a-a-..-a = a" — Ha3pIBaeTca n — |
n pas

CTCIICHBIO YHCJIa a.

a™ = b, rae a — OCHOBaHHE CTEIEHH, N — IOKa3aTelb CTENEeHH, b — pe3ynbTaT BO3BEICHUS B

CTEIEHb.
Hanpumep, 3° =243, 1.k.3- 3 - 3 - 3 - 3 =243
2.CTeneHu ¢ NelbIM IOKa3aTelIeEM U UX CBOMCTBA

I[J'ISI CTEIIEHEH C IEIBIMM ITOKa3aTeISIMH OIIpCACIICHUE U 0003HAYEHHS TaKue KE, KaK I
CTCIICHU C HATYPaAJIbHBIM IIOKA3aTCIIEM.

CaoiicTBa:

1) a'1'1 . am — n+m
2) a":a"=a""
3) (@m)m=a""
4) (a*b)"=a" b"

5 (5) -5
6) a’ =1
7) a'=—

3.IloHsTHE KOPHS N — I CTENIEHU U €ro CBOMCTBa

I[Iyctb n € N, n > 1 u b — HekoTopoe uucio, TO KOPHEM N — i cTeneHu W3 4ucia b
Ha3bIBAETCS TAKOE YHCJIIO a, 4To a" = b.

n
KOpHI/I 0003HaYalTCs ¢ MMOMOIIBIO 3HAKA paJguKalia, T.C. a = \/E

I[eﬁCTBHC H3BJICUCHUC KOPHA — 3TO OIICpalusi 06paTHa;1 onepanr BO3BCACHHA B CTCIICHDb
(,Z[eI\;ICTBI/IC HaXO0XIACHUA OCHOBAHUA CTGHGHI/I).

Hanpuwmep: V4 =2, T.. 22=4
V81=3r.k 3" =81
CpolicTBa:

Va'b =Va- Vb

)

A =""a

(Va)" =a

Vam = (Ya)"
"Ra®="Va , wm Var ™ = a™

4 IlousTre cTeNeHU ¢ ACHCTBUTEILHBIM IIOKa3aTelIeM, CBOMCTBA

AN



) m n—m
CTGHCHBIO C ACUCTBUTCIIBHBIM ITOKA3aTCIJIEM HA3bIBACTCA TAKOC YUCJIO a , UTO a ; =\Va

CBoiicTBa CTEIEHEN C HEHCTBUTEIBHBIMU IMOKA3ATEIIMU TAKHUE K€ KaK CBOICTBA CTEHEHEH C

OEJIBIMU ITOKA3aTCIIIMU.
5. Ynpaxxuenus
1) HpC,I[CTaBI/ITB B BUJIC CTCIICHU C pallMOHAJIbHBIM ITIOKA3aTCJIEM:
V3 2)Vak; 3)Vb3; HVx L 5)Va; 6)Vb~3

2)IIpencTaBuTh B BUJEC KOPHS:

1 2 =s _1 1 _2
Dxz; 2)ys; 3as; 4b~ 3 5)(2x)z; 6)(3b) " 3
3)BoruncnuTs:

1 1 2 3
1)642;  2)273;  3)83; 4)81%; 5)16=%75;  6)9~ 15

4 11 1 -4

& u 2 35 z 1 r 35 L
725 - 255 8)57-57;  9)93:96;  10)43 : 4s; 11)(812)
2 2 2 2 3 3 33
12)9s - 27s; 13)75 - 49s3; 14)1444 : 94; 15)1502 : 62
2 6

16)87: 87 - 35-35  17)22-3V8 . g8 |g)31+2VZ. 932

4)Haiitn 3HaYeHNE BHIPAKEHUS:

D¥a-as mpua=0,09 2Wb:%Yb mpub=27 3)bz-Vb%:3b npub =1,3

5)Pa3noxuTh Ha MHOXKUTEIH:

1

1 1 2 2 2 1
l)az - bz 2)ys—1 3)x-a 4daz - b3 5)0,01lms - ne

Tema: Boruncienue jjorapu(pmos.
IIpakTyeckas padora Ne 3

1. Omnpenenenne morapudma.

PaccmoTpuM paBeHCTBO: a° = b, Ilie a — OCHOBaHME CTENEHU, C — I10KA3aTelb CTENEeHH, b
2 9

— pE€3yJbTaT BO3BCACHUA B CTCIICHD.

Jlorapudmom nosioxuTenbHOro uucia b mo ocHoBanuto a, rae a > 0, a # 1, Ha3pIBaeTcs

NMoKa3are/ib CTeNEeHHU, B KOTOPYIO HAJI0 BO3BECTH YMCIIO a, YTOOBI MOTYUYHUTSH b.
c=log, b

logs 5 gyurtaem: morapudm dncia 5 1o OCHOBaHHUIO 3.



JleiicTBre HaXOXXJIEHUS MOKa3aTelsl CTETEeHU, [0 3aJaHHBIM OCHOBAHUIO M PE3YNbTaTy
BO3BE/ICHUSI B CTENEHb,  HA3BIBACTCA .J02apugmuposanuem. ITO JEUCTBHE — oOpaTHOE
BO3BEJICHUIO B CTEIIEHb.

Hanpuwmep:

1.log,8=3,Tk.2° =8

2. logs5=1,Tk.5' =5
3. logeo-=-2,TK 6=
4. log7\/7:%
5. logz1 =0,1x.3"=1
9 3\2 9
6. log§£—2, T.K. (E) —E
49 4\"?% a9
7. loga—=-2,TK. (= =—
8176 (7) 16

8. logys 0,125 =3, 1.x. (0,5)% = 0,125

2. OcHOBHOE orapu(pMIUIECKOe TOKIAECTBO.

Tak kak a° =b (1.) u ¢ = log, b (2.), To mozcrasisst (2.) B (1.), moxyuum

aloga b _ b
3TO PaBEHCTBO HA3bIBAETCS 102APUPMUYECKUM MOHCOECTNEOM.

OcHOBHOE J'IOl"apI/I(i)MI/ILIeCKOC TOXACCTBO IIO3BOJIACT BBIYHUCIATH 3HAYCHHUA TaKUX

BBIPAKECHUN:
1. 3logs5 =35
2. 25087 =7
3. 3610865 = (62)l08s5 = (6l08s5)° = 57 = 25
1 10g54 3 10 -3 B 1

- _ - g54 _ logs 4 _ 3_ 1
4. (125) = (5778 _(5 5) =4 " 64
5. 31+logz7 _31.3logs7 =3.7=91
6. 43+log25 — 43 . 410g25 =64 - (22)log25 =64 - (Zlog2 5)2 =64 - 52 =64 -25=1600

1. YnpaxhHeHus.

1. HaiiTi norapu¢msl 4ncen Mo OCHOBaHHIO 3:

11 1 3 1 4
39 99 279 819 19 57 ;a Ea 3’ ﬁa 9\/§ .

2 .BBEIYUCIUTE:

10



1) log;16;  2)log, 64;  3)log,2;  4)logy1;  Slogz 5 6)log, = 7)log, V2;

8)log, 4% ; 9log; 27 ; 10)log381 ; 11)log;3 ; 12)logs 1; 13)log; g;
1 1
14)logs 2; 15)logs V3; 16)logs 7=
17)log1 %; 18)log: 4; 19)log 5 0,0625; 20)logg 5 %; 2Dlogp s 1;
2 2
22)log: V2;  23)logs 625;  24)log, 216; 25)log, - 26)logs —:
2

27)log:125;  28)log: 27;  29)log: i; 30)log: =
5 3 3 64 G 36

3. Boruucnurs:

1
1)3510g3 2; 2)0’3210g0‘3 6; 3)1010g102; 4)7510g7 9; 5)810g2 5;
6)9'°8: 12, 7)16'°847; 8)0,125'°80s1

4 BbISCHUTB, IPU KAKUX 3HAYEHMSAX X CYLIECTBYET jlorapudm:
1 -5
Dlogi(4 — x); Dlogg (7 — x); 3)loge —- Hlogg -—
2
5logi(—x%);  6)logg(—2x%)
4

5.BeaucinTh:

1
=logs 4 —5log, 5 —4log1 5
2logs 5. 1)z . 1 . 3 -
nozlesss; (35 3)(5) L M27 s

1\1+2logs 3
) ;  7)log, logs 81; 8)log; log, 8;

5)103" 108105 6)(2

9)2log,; log1o 1000; 1())% logg log, 8 ; 11)3log, log, 16 + log: 2
2

12)log; 81 + log, 32; 13)logs 625 - loge 36; 14)log, 16 * log, 49

6.Pemnth ypaBHeHue:

Dlog, 27 = 3; 2)1ogX§=—1; Hog, V5 =-4 42° =5;
512'=4; 04* =5 77 F=2

Tema: IIpeoOpazoBaHue BbIPAaKEHHH, COAEPKALLIUX JIOTapH(PMBbI.
IIpakTyeckas padora Ne 4

1.Omnpenenenue norapudma. JlecssTuuHble U HATypaJbHBIE JOrapu(MBI.

PaccMoTpuM paBeHCTBO: a° = b, IJle a — OCHOBaHHWE CTENEHH, C — ITOKa3aTellb CTENEeHH, b
— pe3yJIbTaT BO3BEJICHUS B CTCIICHD.

Jlorapudmom nosioxuTenbHOro uucia b mo ocHoBanuto a, rae a > 0, a # 1, Ha3pIBaeTcs
MoKa3areJ/ib CTeNeHu, B KOTOPYIO HAJI0 BO3BECTH YUCIIO a, YTOOBI MMOTYUIHUTSH b.

c=log, b

11



log; 5 gyurtaem: morapudm dncia 5 1o OCHOBAHHUIO 3.

JelicTBUe HaXOXACHUS IMOKa3aTeNsl CTENEHU, [0 33JaHHBIM OCHOBAHUIO U PE3yibTaTy
BO3BE/ICHUSI B CTENECHb, HA3BIBACTCA .J02apughmuposanuem. ITO JAEUCTBHE — oOpaTHOE
BO3BEJICHUIO B CTEIIEHb.

Hanpuwmep:
log,8=3, Tk 2°=8

JlecATHYHBIM J10TapuMOM YKCIa Ha3bIBACTCS JIOrapu(M STOr0 YKCIa M0 OCHOBAHHIO
10, kotopslit 0003Havaetcs 1g b, BMecto log, b.

Hanpuwmep:
121000 = 3, T.x. 10° = 1000

HatypajabHbIM Jlorapu$MoM 4YKciIa Ha3bIBaCTCS JOrapu(M 3TOr0 YMCIIA IO OCHOBAHUIO
e,rnee=2,7182818...(= 2,7).

Hatypanbnbie norapudmsl o603Havarotes In b, BMecto log, b.

2.0cHOBHOE J0oTrapu(PMHUECKOE TOKIAECTBO.

Tak kak a°=b (1.) u ¢ = log, b (2.), To nmoacrasnss (2.) B (1.), moayuum

aloga b _ b
9t0 PaBCHCTBO HA3bIBACTCA JlOZLZpud)Mu‘l@CKuM MoNCOeCmeoM.

OcHoBHOE JOrapu(PMHUUECKOE TOXKIECTBO IO3BOJSET BBIUUCIATH 3HAUEHUS TaKHUX
BBIPAKECHUM:

7. 30835 =5
8. 3610g65 - (62)10g65 - (610g6 5)2 — 52 - 25

3.CaoiicTBa joraprudmon

1) log, b +log, k =log,(b - k)
b
2) log, b -log, k =log, (E)
3) r-log,b=1log, b"
Hanpumep:
1) loge 18 + logg 2 =logg 36 =2
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48

4
4
5

2) 10g12 4‘8 - 10g12 4‘ = 10g12 ( ) = 10g12 12 = 1

logs16 logs2* 4 -logs2
3) 85 _logs — 854 _

logs32  logs25 5-logs2

4.®opmyna nepexona OT jJorapudma 1o 0JJHOMy OCHOBAHHIO K JIorapudmy 1o Ipyromy

OCHOBAHHIO.

__loggb
loga b = logi a
Hanpuwmep:

log5 25 _ 2
logs 3 - logs 3

log; 25 =

5.YnopaxHeHus

1) BeruuciauTs:

a)log, 8; log,V2; log, 3—12; log, 16; log, 64; log,2; log, 1;

6)logs 3; logzV3; log: i; log:81; log: 1; log: 27; log; l;
327 3 39 3 3

2)BBIUncIuTh:

510g52; 7log73; 310g37; 610g612; 210g210; 32-10g32; 42-log45; 52-log51; ;92-10g92;

3-logs5. 71-log;2. 21+ logz5. g1+ logs3. 71+ log;3. 2-log,5
4510845, 71— 10872, 3 083>, § 0853. 2 0823. 2 082>
3)HaiiTu 3HaueHUE BBIPAXKECHUS:

1.1log,6 2 +1og, 13 = 2.log8$+log8%= 3.1g4+1g25=

4.log, 5 - log, g = 5.logz 7 - logs g = 6. log% 28 - log% 7=
logs25 _ logy 4 _ log 3 _
"log, 125 "log; 8 "log; 9
10.(9)'o8s* = 11.(27)'08s2 = 12.(25)'08s3 =
13.log, 16 - log%i = 14.logs 25 - log; 1 = 15.logz 1 -log, 2 =

Tema: Penrenue npocremmx MoOKa3aTeJbHbIX U JIOTapU(PMUUYECKHX YPABHEHUH 1
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HEepaBeHCTB.
IIpakTnyeckas padora Ne 5

[To ompenenenuro a° = b. IlokasarenbHOE ypaBHEHHE — OTO YpPaBHEHME, COJIEPKALIEE
HEW3BECTHOE B IIOKa3aTelie CTENEHM, T.C. IIOKa3aTelb IMPEJCTaBICH B BHJIC BBIPAKCHUS,
cojiepxkaniero X. Takoe ypaBHEHHE OyIeT UMETh BHI: a™=p —TIpoCTeiIIee ypaBHEHHE.

T.K. MBI MOXEM CpaBHUBATh CTCIICHH C OJWHAKOBBIMH OCHOBAaHMIMH, TO YHCIO b Hamo
IpEICTaBUTL B BUJE a°. 3HAs O TOM, YTO Y PaBHBIX CTENEHEH ¢ OJMHAKOBLIMH OCHOBAHMSIMH,
MOKa3aTeJIM PaBHBI, MOXKHO clenaTh BbIBOA, f(X) = c¢. Pemas »To ypaBHeHue, Haigem X. T.k.
MOKa3aTeib MOXET OBITh JIFOOBIM YHCJIOM, TO 00JIaCTh JONMYCTHUMBIX 3HAYEHUW TaKOIo
ypaBHEHUS — BCE JACHCTBUTEIbHBIC YHCTIA.

KOpOTKO BCC BBIIIC CKA3aHHOC MOJKHO IIPCACTABUTL B BUAC CXCMBI:

a™ =1
af® = g¢
fx)=c
Hanpuwmep:
axtl_g
X+ 1 _ 53
x+1=3
x=2

[TpuHIMN perieHus MoKa3aTeIbHOrO0 HEPAaBEHCTBA aHAJIOTUYEH, €AUHCTBEHHOE, HEOOXO0IUMMO
y4€CTh MOHOTOHHOCTbh COOTBETCTBYIOLIEH MOKa3aTeabHON QyHKINH.

a™ > b

af® s ge

a)ect a > 1, To PyHKIIMA OyIeT BO3pACTAIOIIEH, 3HAK HE TIOMEHSETCS
fx)>c

6)ecin a < 1, To pyHKIMS OyeT yObIBaoIIEH, 3HAK MEHsIETCs

f(x) <c

Hanpumep:

0,3** < 0,09

0,37 <03’

a=0,3 <1, pynkuus yobIBaeT, 3HaK MEHSIETCS
14



X—3>2
Xx>5

[Tpunuun pemienust JorapuMUUYECKUX YpaBHEHHM M HEPABEHCTB CXO0X C PpEUICHHEM
MOKAa3aTeIbHBIX YPAaBHEHUN U HEPABEHCTB, HO HEOOXOJUMO YUUTHIBATH OOJACTH JOMYCTUMBIX
3HAYEHWI: T.K. MBI pPacCMaTPUBAEM TOJIBKO IMOJIOKUTEIbHbIE OCHOBaHHUS, TO BBIPAKEHHUE
CTOSIIEE MOJ] 3HAKOM JIoraprdma JT0JKHO OBITh MOJIOKUTEIbHBIM.

log, f(x) =c OH3: f(x)>0

log, f(x) =log, a¢

f(x)=a“
f(x)=b
Hampumep: log,(x + 2) =3 O3:x+2>0
log,(x + 2) =log, 23 x>-2
x+2=2°
x+2=8
x=6€ 03

OtBeT: X =6
Pemnth HepaBeHCTBO: log,(x +2) < 3
log,(x + 2) <log, 23

a=2> 1,pyHKius Bo3pacTaeT, 3HaK HE MEHSIETCS

{x +2 < 28
x+2 >0
{x +2 <8
x+2 >0
{ x <6
X > =2
OtBeT: X € (- 2; 6)
VYnpaxHeHus:
1.Pemmth ypaBHEHUS:
s5-x_ 1 2x—1 _ 1\3% _
3= 2)25% 1 = 125 3) (4) =32
4)0,2% 7 = 5% 5)2-8°=16 6) 2% = 3*

15



7)log,x=2 8)log;(x—3)=0 Ilog:i(2x+5) =-1
2

10)logs 2x =logs(1 +x) 11)log,(2 — x) =log,(4 — 3x)

2.Pemnith HEPABEHCTBO:

X x+5 1 1 X+3
12" > 4 235> L 3)(5) <25
« dx+2 2 3x+6 4
4)0,2 < 0,04 5)5%25 125 o) >3
Nlog, x < 2 8)logp,(2x — 1) <-1 9)log; 4x >0
10)log,(x + 4) > log,(3x — 1) 1Dlogz(1 — x) <logz(3 — x)
5 5

Tema: 3agaun Ha Napa/LIeIbHOCTD U NMEPHEHAUKYISIPHOCTD NPSIMBIX U ILUIOCKOCTEll B
NPOCTPAHCTBE.

IIpakTuyeckas padora Ne 6

1.Ctepeomerpusi. AKCHOMBI CTEPEOMETPUU.

CrepeomeTpus — pa3zen reOMETPUH, B KOTOPOM M3Yy4aroTcs MPEAMEThI B IPOCTPAHCTBE U
WX CBOMCTBA.

Heonpenensemble NOHATUA: TOUKA, IPSAMAs, INIOCKOCTb.

AKCHOMBI CTEPEOMETPHH:

Ci: KakoBa Obl HU Oblla MJIOCKOCTh, CYIIECTBYIOT TOUKH €l MpUHAANEKAIINE U HE
MIPUHAJIEKALLHE.

C,: Ecnm aBe TIIOCKOCTH UMEIOT OOIIyH0 TOYKY, TO OHHU MEpPEeceKaroTcs MO MPSIMOH,
MPOXOIALIEN Yepe3 ATy TOUKY.

Cs: Uepes aBe mepecekaronuyecs mpsMble MOXKHO MPOBECTH TIOCKOCTh U MPUTOM TOJBKO
0JIHY (aKCHOMa O CYIIECTBOBAHUHM INIOCKOCTH).

CrnenctBus U3 aKCUOMBI O CYIIECTBOBAHUHU IMJIOCKOCTH:

[.Yepe3 npsaAmMyro ¥ HE JIEKALIYI0O HA HEM TOYKY MOXHO MPOBECTU IJIOCKOCTh W MPUTOM
TOJIBKO OJTHY.

2.Yepe3 TpU TOUKH HE JIEKAIME HA OJHOU MPSIMOM MOYKHO IIPOBECTH IUIOCKOCTh U IIPUTOM
TOJIBKO OJTHY.

3.Yepe3s nBe napasuiesbHbIE IPSIMbIE MOYKHO MPOBECTH INTIOCKOCTh U IIPUTOM TOJIBKO OJIHY.

2.B3auMHO€ pacrnoIoKEHUE NPAMBIX, IUNIOCKOCTEH, IPSIMBIX U IIIOCKOCTEH B
IIPOCTPAHCTBE.

[110CKOCTH B IPOCTPAHCTBE MOTYT:
1.ITepecekaTbcst (MMETH OJHY OOIIYIO MPSAMYIO),
2.BBITh apauIeTbHBIMU (HET OOIIUX MPSMBIX ).
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[IpsMBble ¥ TJIOCKOCTH B IPOCTPAHCTBE MOT'YT:
1.ITepecekaThcs (MMETh OJIHY OOIIYIO TOUKY),
2. BBITh napaniensHbIMU (HET OOLINX TOYEK).

IIpsiMbIe B IPOCTPAHCTBE MOTYT:

1.IlepecekaThcst (MMETh OIHY OOLIYIO TOUKY),

2. BeITh MapanienbHpIMU (HET OOIINX TOUYEK),

(B EpPBBIX ABYX Cy4yasx MpsIMbIC JIekKaT B OJTHOM MJIOCKOCTH)
3.bbITh ckpemuBaronuMucs ( He JIeKaT B OJHOU MJIOCKOCTH).

3.IlapannenbHOCTh NPSMBIX U IIIOCKOCTEH.

JIBe nmpsiMble B TPOCTPAHCTBE HA3bIBAIOTCS MAPAJLIeIbHBIMH, €CIIM OHH JIEKAT B OJHOMN
TUIOCKOCTH U HE TIEPECeKal0TCA.

Teopema: Uepe3 TOUKy BHE JAHHOW MPSMOW MOXKHO MPOBECTH MPSAMYIO, MAPAIIIEIbHYIO
JAHHOW U TIPUTOM TOJIBKO OJIHY.

[Tpu3HaKk mapauieNbHOCTH  OPSIMBIX: JlBe mpsMble, mapaljielibHble TPEThEH,
napasuieNbHBI.

IIpsimas ¥ MJI0CKOCTH HA3bIBAIOTCS MAPAJIeIbHBIMH, €CJIM OHU HE MEPECEKAIOTCS U HE
HAMEIOT OOIINX TOYEK.

[Ipr3HaK mapasieabHOCTH MPSIMON W IUIOCKOCTH: Ecnm mpsmas, He npuHaiexamas
IUIOCKOCTH, NapajuleibHa KaKoW-HUOYIb MPsIMOW B 3TOW IUIOCKOCTH, TO OHa MHapajulebHa U
CaMOM IIJIOCKOCTH.

JIBe IUIOCKOCTH Ha3bIBAIOTCA NMAPAJLIeJbHBIMH, €CIM OHM HE IEPECceKaroTcs, T.€. He
UMEIOT O0IIMX TOYEK (TPSAMBIX).

IIpu3Hak mapajuleJbHOCTH IUIOCKOcTer: Ecnm aBe mepecekaromuecss NpsiMble OJHOM
IJIOCKOCTH, COOTBETCTBEHHO MapaJljIeNIbHbI IBYM MEPECeKaIoUMCS IPSIMbIM JIPYToi MI0CKOCTH,
TO 3T TUIOCKOCTH MapalIeIbHBI.

4.IlepneHAMKYISAPHOCTD NPSAMBIX U IUIOCKOCTEM.

JIBe mpsiMble Ha3bIBAlOTCA MNEPHEHAMKYJISAPHBIMH, €CIM OHHU IE€PECEKAIOTCS TOJ
HPSMBIM yTJIOM.

IIpy3HaKk NEpHEeHAMKYISPHOCTH MpPSAMBIX: €CIOM JBE IE€pPECEKarolrecs NpsMbIe
COOTBETCTBEHHO MapajuleJbHBl  JIBYM MEPHEHAMKYISIPHBIM MPSAMBIM, TO OHH  TOXeE
HEepIEHIUKYIISPHBI.

IIpsamas, mnepecekaromas IJIOCKOCTb, HAa3bIBACTCS  NMEPHEHAUKYJISAPHON  3TOU
IUIOCKOCTH, €CJTM OHA TIEPIICHIUKYISIPHA JIFOO0H TIPSIMOM, KOTOpast IEKHUT B JJAHHOHN ITIOCKOCTH
Y MPOXOJIUT Y€Pe3 TOUKY MEPECEUCHUsI JAaHHOW MPSAMON C MIIOCKOCTHIO.
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[Tpy3HaK NEpHEHIUKYIIPHOCTH NPAMON M IJIOCKOCTH: €CJIH NpsMasi NEepIEeHIUKYIIIpHA
JBYM IIEPECEKAIOLIUMCS MPSMBIM, JIEKALIUM B IUIOCKOCTH, TO OHA IEPIIEHAUKYISIPHA U CaMOU
IIJIOCKOCTH.

CBolicTBa NEPIEHINKYJISIPHBIX NPIMOHN U MIOCKOCTH:

1.Ecnu nmiaockocTe MEpHIEeHAMKYISIPHO OJHOM M3 JBYX NapajuIeIbHBIX MHPSMBIX, TO OHA
NEPIEHAUKYJIPHA U JPYTOi.

2./1Be npsiMble NEpIEHAUKYISIPHBIE OJJHOW U TOM K€ MJIOCKOCTH, MapaJlICIIbHBbI.

5.M300paxkeHne mpocTpaHCTBEHHBIX (PUTYp HA IITOCKOCTH.

Jns u300pakeHus MPOCTPAHCTBEHHBIX (UTYp HA TUIOCKOCTH OOBIYHO IOJIB3YHOTCS
napa/uieJibHBIM TMPOEKTHPOBAHUEM. OJTOT CIOCO0 H300pakeHuss (GUTypbl COCTOUT B
clenyronieM: OepeTcsi TpPOM3BOJbHAS mpsiMas h, Tpecekaromias IUIOCKOCTh 4YepTexa o,
NPOBOJUTCS 4Yepe3 MPOM3BOJIBHYIO TOUKY A Qurypsl npsmas, napauieiabHas h. Touka A
IpeceUeHus] ITON MPSIMOM C IJIOCKOCTBIO YepTexa Oyner m3oOpakenuem Todku A. [Toctpous
TakuM 00pa3zoM n300pakeHre Kaxa0i TOYKU (QUTYPBI, MOTYyYUM H300pakeHne caMoi (PUryphl.

Takoli croco0 M300paXkeHHsI MPOCTPAHCTBEHHOM (DUTYPHI HA MJIOCKOCTH COOTBETCTBYET
3pUTEIBLHOMY BOCIIPHATHIO (DUTYPHI IIPH PACCMOTPEHUU €€ U3IAJIH.

CaotiicTBa n300paxeHust GUrypbl Ha MIOCKOCTH:

1. ITpsiMmosinHEeiHBIE OTpe3KH (QUTYPHI H300PAXKAIOTCS HA TUIOCKOCTH YePTEkKa OTPE3KAMH.

2 IlapannenbHbie  OTpe3kH  (GUTYphI  WU300paKAIOTCS HAa  IUIOCKOCTH  UYepTexa
MapauIeIbHBIMUA OTPE3KaAMH.

3.0THOIIEHUE OTPE3KOB OJHOU MPSAMOW WIM MapaUICIbHBIX MPSIMBIX COXPAHSICTCS TPU
napajuIeIbHOM MMPOCKTUPOBAHUH.

Hapsiny ¢ mapamienbHbIM NPOEKTUPOBAHUEM ISl M300pa)kKeHMsI MPOCTPAHCTBEHHBIX
¢buryp Ha IJIOCKOCTH MOXET MCIOJIb30BaThCS TAKKE LHEHTPaIbHOE NMPOEKTHPOBaHHEe, KOTOPOE
COCTOUT B CIEAYIOIIEM: OepeM IIPOU3BOJIBHYIO TOUKY S, HE JISKAIIYIO B INIOCKOCTH YepTexXa 0, U
IIPOBOAMM Yepe3 MPOU3BOJIbBHYIO TOUKY A ¢uryps! npsimyto SA. Touka A; mnepeceueHus: 3Toi
OpsIMOM € IUJIOCKOCTBIO depTexka OyneT m3zoOpaxkenue Touku A. IlocTtpouB Takum oOpazom
M300paxKeHne KakJJ0i TOUKH (PUTyphl, TOTy4YUM U300pakeHne caMoil (pUrypsl.

3TOT crnocod M300pa)KeHUsl JaeT HarlisHOe 3pUTEIbHOE IpeiCTaBiIeHrne o Gurype, Ho
TOYHBIE pa3MephI €€ YaCTEN MPU ITOM TEPAIOTCA.

6.3amaun.

1./lanbl n1Be pa3nuuHble TpsiIMbIE, Nepecekaroniuecs B Touke A. JloKakuTe, 4yTO BCe
npsiMbIe, TIepeceKarole 00e JaHHbIE MPSMbIE U He TTPOXOIAIINE Yepe3 TOUKY A, JIeKaT B OJTHOM
INIOCKOCTH.

2.Jlokaxkute, 4TO 4epe3 NpsIMyI0 MOKHO ITPOBECTH JIBE PA3JIMUHBIE MIIOCKOCTH.

3.JlokaxxuTe, 4TO BCE MpsIMbIE, MEPECEKaIollMe JIB€ JIaHHbIE NapaJljieibHbIE MpPSMBIE,
JIE’)KaT B OJTHOM IIJIOCKOCTH.

4.JIokakuTe, 9TO €CIU TUIOCKOCTh MEPECeKaeT OJHY M3 JIBYX MapauIeIbHBIX MPSMBIX, TO
OHa TIEPECEKaET U IPYTYIO.

5. JlokaxxuTe, 4TO 4epe3 JBE CKPEIIUBAIOIITUECS MIPSMbIE MOKHO MPOBECTH MapajlieTbHbIE
IJIOCKOCTH.
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6./lokaxxute, 4TOo Yepe3 OOy TOUYKY MPSMOM B MPOCTPAHCTBE MOXKHO IPOBECTH
NEPHEHIUKYIISPHYIO €U MPSMYIO.

7.Yepe3 koHubl oTpe3ka AB u ero cepeauHy M npoBeneHbl NapajuleibHbIE MPSMBIE,
MepeceKaroIe HEKOTOPYIO TUIOCKOCTh B Toukax Aj, Bj, M. Haliqute nnuny orpeska MM,
eciu oTpe3ok AB He mepecekaer miockocth U eciu: 1)AA; = Scm, BB = 7eMm; 2)AA| = 3,61M,
BB, =4,81Mm.

8. Uepes koHubl oTpe3ka AB u ero cepennHy M mpoBelieHbl NapajulefibHbIE MPSIMBIE,
MepeCceKaroIe HEKOTOPYIO TUIOCKOCTh B Toukax Aj, Bj, M. Haliqute nnuny orpeska MM,
eciu oTpe3ok AB mepecekaer mockocth U ecnu: 1)AA| = 8,3cm, BB = 4,1cm; 2)AA| = a 1M,
BB; =b oM.

9.[an tpeyronpHuk ABC. [lnockocts, napannensHas npsmoir AB, nepecekaer cTopoHy
AC »storo TpeyroipbHuka B Touke Aj, a ctopony BC — B Touke B;. Hailnute miunHy oTpeska
AiBj, ecmu: 1) AB=15cm, AA; : AC=2:3;2) AB=8cm, AA; : A)C=5:3.

10.ITapamnenorpammel ABCD nu ABC,D; nexar B pa3HbIX maockocTsx. [lokaxure, 4o
yetbipexyroibHuk CDD;C; Toxe nmapaiienorpamm.

Tema: [lepneHauKyYJISIP U HAKJIOHHAS.
IIpakTHyeckasi pabora Ne 7
1.Onpenenenuss nepneHANKYIIApa U HAKIIOHHOMN
[TycTh maHbI MIOCKOCTH 0. M HE MPUHAJICKAIIAS

el Touka A.

Hepnennmcy.lmp()M, OIMYHICHHBIM U3 JIaHHOM TOYKHU

Ha IIJIOCKOCTH (O, HA3bIBACTCSA OTPC3OK, COETUHSAIONINI 9Ty TOYKY C
TOYKOM INIOCKOCTH M JIEKAITUN Ha HpﬂMOfI, HepHeHHHKYHHPHOﬁ TIJIOCKOCTH.

Konery aroro otpeska, jexamui B IUIOCKOCTH 0, Ha3bIBaeTCsi OCHOBAHHMEM
NepreHIuKyJIspa.

I[J'II/IHa MNEpNCHAUKYJIApa, OMYHICHHOI'0 H3 JaHHOM TOYKH Ha IIJIOCKOCThb, HAa3bIBACTCsA
PACCTOAHMUEM OT TOUYKH A0 IJIOCKOCTH.

HaxkJionHoi#i, mpoBeIeHHOW U3 TaHHOW TOYKK A K JJAHHOM TJIOCKOCTH, Ha3bIBAETCS JII0O0H
OTPE30K, COETUHAIONINI TOUKY A C TOYKOH IJIOCKOCTH, HE SBIISIOMINIICS NEPICHAUKYIISIPOM.

Koner HakJTOHHOM, JIEKAITAM B TNIOCKOCTH, Ha3hIBACTCS OCHOBAHHEM HAKJIOHHOM.

OTpe3oK, COSAMHSIONMNUNA OCHOBaHWE TEPHEHAMKYJIApa C OCHOBAaHHUEM HAKIOHHOM,
Ha3bIBACTCS MPOeKIMel HAKJIOHHOM Ha TIJIOCKOCTD.

2. Teopema o Tpex mepreHIuKyIsIpax

Ecin mnpsMas, mpoBeleHHass Ha IJIOCKOCTM  4YE€pe3 OCHOBAHUE  HAKIOHHOM,
NEepIEeHIUKYIISIpHAa €€ MPOEKLUH, TO OHA MEPHEeHIUKYIsIpHA U caMOM HaKJIOHHOH. (oOpaTHOE
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YTBEpXKJICHHE: €CIu MpsMas Ha IUJIOCKOCTH IEepIEeHIUKYISpHA HAKIOHHOM, TO OHAa
NEPIEHIUKYIIIPHA U €€ TPOEKIIUH).

3.Yroa Mexay npsiMoi U MII0CKOCThIO

I1ycTh 0 — IIIOCKOCTB, a — NIEpECEKAroIas ee npsmas,

HE NepHEHANKYIISIpHas MII0CKOCTH. OCHOBaHUS MEpIEeH-
AKYJISIPOB, OIYIIEHHBIX U3 KaXX0M TOYKHU MPSMOM a Ha
IJIOCKOCTH 0L, JIEKAT HA OAHOU MPSIMOM a; Ha MJIOCKOCTH .

Yraom MEKAY l'lpﬂMOﬁ H IIJIOCKOCTBI0 HA3bIBACTCA YIroJl MCKAY HAKJIOHHON M e¢
HpOGKHI/ICﬁ Ha 3Ty IIOCKOCTh.

4.1Ipu3HaK nepneHAUKYIIPHOCTH IIOCKOCTEN

OnpejieneHue: 1Be NEPECEKaroINUecs MJIOCKOCTH HA3bIBAIOTCS NMepNeHIMKYJISPHbIMU,
€CJIM TPEThS INIOCKOCTD, IIEPIEHAUKYIISIPHASL JIMHUH [IEPECEYCHUS ITUX IITIOCKOCTEN, IIEPECEKAET
UX 10 NEePIEHAUKYIISIPHBIM IIPSIMBIM.

TeopeMa: ecinu IUIOCKOCTH IPOXOAUT YEpe3 IMPsAMYH0, MEPIECHIUKYISAPHYIO ApYrou
IIJIOCKOCTH, TO 3TH INIOCKOCTH NEPIEHANKYIISPHBI.

5.PaccrosiHue MCKAY CKPCIINBAOMIUMUCSA TPAMBIMU

OO01mMM nepneHAUKYJIAPOM JIBYX CKPEUIMBAIOLINXCS MPSIMBIX Ha3bIBAETCS OTPE3OK C
KOHLIAMU Ha 3TUX MPSMBIX, SBJISIOIINNCSA NEPIEHIUKYIAPOM K KaKJI0M U3 HUX.

Teopema: nBe CKpelIUBAIOIIMECS MpsIMble UMEIOT OOIIMH MEeprneHAUKYISp, U MPUTOM
TOJNIbKO ofauH. OH dBisfeTcCs OOIMM MEPHEHAMKYISIPOM MapaJJIeNbHBIX IUIOCKOCTEH,
MPOXOJAIINX YePe3 ITH MPSIMBIE.

Paccrostnuem Mexny CKpELIMBAIOIIMMUCS TNPSMBIMM Ha3bIBACTCS [UIMHA UX OOIIEro
nepneHaukyiasipa. OHO pPaBHO PAacCTOSHUIO MEXIYy MapaJlJIebHBIMU  IUIOCKOCTSAMH,
MPOXOJAIIMMHU Yepe3 ITH MPsMBIE.

6.YT0a MeX1y MIOCKOCTIMHA

[Tycte o N B = c. [IpoBeneM MIOCKOCTH Y TaK, YTOOBI C 1 v:
yNa=a, yNB=8. Yroa Mexxay NpsIMbIMUA @ U B - 3TO YIoJI IVIOCKOCTAMU O U f.

7.YT0J MEXKy CKPEIIUBAIOIIMMUCS IPAMBIMU

JIBe nepecekatromiuecs NpsMble 00pa3yroT CMEXHbIE U BEPTUKATIbHBIE YTJIbL.
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BeprtukanbHbie yriibl paBHBI, @ CMEXKHBIE JOMOJHSIOT Ipyr apyra 1o 180°.
21=123
21 +2£2 =180

VYriom Mexay nOpsiMbIMA Ha3bIBACTCSl YTOJI C HAUMEHBILIEH IpagyCHONM MEpOor. YTo MeXIy
napajuieJIbHBIMU IPSIMBIMH CUUTAETCS paBHbIM (.

Vriom MCXKIOY CKPCIIUBAOIIUMHUCS IIpsAMbIMHA Ha3bIBACTCA yroi MCKIAY
NEPECECKAOINMUCS IIPAMBIMH, KOTOPBIC IMapalUICIIbHBI JAHHBIM CKPCIIHMBAOIIUMCS ITPAMBIM.

HYCTB a U B — CKpCIIUBAOIIMUEC ITPAMBIC.

\ a; lla,=> 4@ — yron Mexay CKpeuuBaromuMucs

IIpsAMBIMH 4 U B.

/

8. Hpumenenue OpMOZOHAIbHOZ0 RPOEKMUPO6ARUA 6 MEXHUUECKOM Uepuenuu
B YCPUCHHUH IIPUMCHACTCA OPTOIOHAJIBHOC IIPOCKTHUPOBAHUC, T.C. IMApPaAJJICIIBHOC
IMPOCKTUPOBAHUEC NIPAMBIMHU, HCPICHAUKYIIAPHBIMHA IINIOCKOCTHU IIPOCKIIUH.

Ueprexxn neranedl MONMy4yaroTCs IIyTEM OPTOTOHAJIBHOTO INPOEKTUPOBAHUSA HA OJHY, JIBE
WIM TPU B3aUMHO MEPNEHIUKYISIPHBIE MJIOCKOCTU. DTH IJIOCKOCTH HA3bIBAIOTCS MJIOCKOCTSAMHU
MPOCKIM.

IIpu BBITIOTHEHUH yepTexen MOJIB3YIOTCSA pa3IMYHBIMU YCJIOBHOCTSIMH,
MPEAYCMOTPEHHBIMH CTaHIAapTOM. Hampumep: HEBUAMMBIC JTUHUU H300paXKalOTCs MyHKTUPOM,
[EHTPAIbHBIE U OCEBBIE — IITPUXITYHKTUPHBIMHU JIMHUSIMHU, pe3b0a YCIOBHO H300pa)kaeTcs
CIJIOIITHOM TOHKOM TUHUEH.

9.3amgaun

1.Yepe3 1eHTp BIHCAHHOU B TPEYrOJIbHUK OKPYXKHOCTHM IIPOBEAECHA IpsMas,
NEePHEHAUKYIISIPHAs IUIOCKOCTH 3TOTO TPEYrojbHHKA. JlokakuTe, 4TO Kakaas TOYKa 3TOU
IIPSIMOM paBHOYAAJIEHA OT CTOPOH JAHHOTO TPEYTOJIbHUKA.

2.BepxHHe KOHIIBI JIByX BEPTHKAIBHO CTOAIIUX CTOJOOB, yIaJe€HHBIX APYT OT Jpyra Ha
pacctostaue 3,4 MeTpa, CoeIMHEHBI TepekiaanHoi. Bricota omHoro cromba 5,8 M., BeICOTa
npyroro — 3,9 M. Halinute qiuHy nepexksiaIuHbl.

3.CTOpoHBI PaBHOCTOPOHHErO TPEYTroJbHHKA paBHbI 3 MeTpa. Haiiaure paccrosiHue a0
IJIOCKOCTH TPECYT'OJIbHUKA OT TOYKH, KOTOpasd HAXOAUTCA Ha paCCTOAHUU 2 MCTPOB OT Ka}KJIOﬁ u3
€r0 BEPILHH.
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4.0t1pe3ok qmuHoi 10cM nepecekaeT MiI0CKOCTh, KOHIIBI €0 HaXOIATCS Ha PACCTOSIHUM 2 U
3 MeTpa ot minockocTu. Haliiure yroa Mexxay JaHHBIM OTPE3KOM U IUIOCKOCTHIO.

5.HakionHas paBHa a. Uemy paBHAa HPOEKIMS 3TOM HAKIOHHOM Ha IUIOCKOCTb, €CIHU
HAKJIOHHAs COCTAaBJISIET C INIOCKOCTBIO YroJl, paBHbli: 1) 45°%; 2) 307; 3) 6077

6.113 Touku, OTCTOALICH OT IJIOCKOCTH HAa PACCTOSIHHE A, MPOBEACHBI JBE HAKIOHHBIC,
o0pa3syrolue ¢ MI0CKOCThI0 OcHOBaHUs yriibl 45° 1 30°, a Mexay co0oit psiMmoit yrosi. Haliaure
paccTostHUuE MKy KOHIIAMH HAKJIOHHBIX.

Tema: Pemmienne KOMOMHATOPHBIX 3a1a4.
IIpakTnueckas padora Ne 8
1.IIpaBua KOMOMHATOPHKH.

KoMmOuHaTtopuka paccMaTpuBaeT 3aJadd, CBSI3aHHBIC C COCTABJICHHEM Pa3IMYHBIX
COCTMHEHUH (KOMOMHAINH).

I[J'IH PCUICHUA KOM6I/IH8.T0pHBIX 3aJa4 HCO6XO,Z[I/IMO 3HAaTb IIpaBUJjia KOM6I/IH8.T0pI/IKI/I
(CJIO)KGHI/IH, YMHOXCHUA, IIPaBUJIO BKIIOUCHUA — I/ICKJHO‘-ICHI/ISI).

Paccmotrpum nBa mHOoxkectBa A u B. MHOXECTBO — 3TO COBOKYIMHOCTh HEKOTOPBIX
00BEKTOB, 00BEAMHEHHBIX 110 KAKOMY-HUOYAb MpU3HAKY. DTH 00BEKTHI HA3bIBAIOT AJIEMEHTAMHU
MHOkeCTBa. KOMuecTBO 271eMEHTOB B MHOKECTBE 0003HAYAIOT MPSMBIMUA CKOOKaMH.

O0bennHeHreM MHOXKeECTB A 1 B Ha3pIBaeTCAI MHOMXKECTBO COCTOSIIEE U3 BCEX DIIEMEHTOB
MHOXecTB A u B.

[Tepeceuennem MHOkecTB A u B Ha3pIBaeTCsS MHOXKECTBO COCTOSAIIEE W3 OOIIHMX
ni1eMeHTOB MHOXkeCTB A n B. O0Oo3nauaerca: A N B.
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Ipasuno croorcenus.

I[TycTh BO MHOXKECTBE A MMEETCS M DIEMEHTOB, @ BO MHOXXECTBE B — n a11eMeHTOB, T.¢.
Al=m,|B|=n.

Ecnu y MmHOXecTB A 1 B HeT o0mux 371€MeHTOB, TO B UX O0bEAMHEHUH YHCIIO AJIEMEHTOB
paBHom +n,T.e. |AUB|=|A|+|B]|.

3adaua: JIBa pa3a moapsa OpocaroT UrpalibHYyI0 KOCTh. B kakom uucie ciaydaeB XOTs Obl
OJIMH pa3 BeImajeT nudpa 6?

Pewenue: PazoObeM Bce cilydad Ha JIBa Kiacca: Hu pasy HeE BbIIaneT mudpa 6, xoms pas
BhInazeT nudpa 6. OOIUX 3JIEMEHTOB Yy 3THX KJIacCOB HEeT. Bcero BO3MOKHBIX BapHAHTOB, T.€.
YHCII0 MOCNe0BATENbHOCTEH 3 ABYX Hudp mpH 3amace B 6 mudp, paBHO 6° , mpH 3amace B 5
madp, pasro 5°. TIpHMeHsIeM MPaBHIIO CIOKEHHs: 6° = 5° + X , OTKyaa X = 6° — 57 = 36 — 25 =
11.

Otgert: mpu 36 Opocanusx mudpa 6 seimazer 11 pas.

HDGGMJZO VMHOMCEHUA.

Ecnu cymectByer m BapuaHTOB BBIOOpa MEPBOTO AJIEMEHTA W IS KaXKIOTO M3 HHX
MMEETCsl N BapUaHTOB BBIOOpA BTOPOTO IJIEMEHTa, TO BCETO CYIIECTBYET M:'N Pa3IUYHBIX Map ¢
BBIOpaHHBIMU TaKUM 00pa30M MEPBBIM U BTOPHIM JIEMEHTAMHU.

3adaua: CKOIBKO Pa3IMYHBIX TPEX3HAYHBIX YHCET MOKHO COCTaBUTH C MOMOIIBIO mudp 0,
1,2,3?

Pewenue: B xauectBe nepBoil nudpsl MOKHO BbIOpaTh M00yI0 U3 Tpex: 1, 2 wim 3. B
KayecTBe BTOPOM W ueTBEpTON — J00YyI0 M3 ueThlpeX AaHHbIX uucesn. CorjiacHo MpaBUly
YMHOXEHHS YNCJI0 BCEBO3MOXKHBIX TPEX3HAUHBIX YHCEN paBHO 3-4-4 = 48.

Ipasuno sxnrouenuss — UCKIIOYECHU.:

PaccmorpuMm ciywait, korma mHOkecTBa A W B mMmeror oOmme snemeHThl. Torma mpu
00beMHeHN MHOXECTB A u B 3Tu oOmiue smeMeHThl OyayT JBaKIbl MOMANaTh: OJAWH pa3 C
MHOECTBOM A, BTOpPO# pa3 ¢ MHOkecTBOM B. YOepem BTOpO# cimyuait, HOTydum:

[AUB|=|A|+| B|-| A NB]|
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3adaua: B TpymnIe KaXIbI CTYACHT H3ydaeT KaKOW-HUOYAb HWHOCTPAHHBIN s3bIK. 20
CTYJICHTOB M3y4YalOT aHTJIMUCKUH, 12 — ppanmy3ckuid. [Ipu 3ToM 7 dyenmoBek U3yqaroT 00a sS3bIKa.
CKOJIBKO Y€JIOBEK B rpytirne?

Pewenue: Ilycth A — MHOXECTBO CTYJICHTOB, HM3YYAIOUIMX AHIVIMHCKUH s3bIK, B —
MHOXECTBO CTYJIEHTOB, M3yJaronuX Gppanmy3ckuii s3eik. Torma |A| =20, |B|=12, | AN B|=7.
ITonyunm:

[AUB|=|A|+| B|-| A NB|=20+ 12— 7 =25 4enoBek B rpymie.
2.IlepecTaHOBKH.

(DaKmopuaﬂOM Ha3bIBACTCA IIPOU3BCIACHUC

1-:2-:3:4- - 'n=n! wmn-(n—1)(n—2) ----3-2-1=n! (uuTaercs «3H GaxTOpHaI»).
I'=1

21=12=2

31=123=6

411-2-3-4=24nr.n.

Cunraercsa, uto 0 ! =1

HepeCTaHOBKaMH H3 N 3JIEMCHTOB HA3bIBAKOT COCANHCHUS, KOTOPBIC COCTOAT U3 OJJHUX U
TEX KE N 3JICMCHTOB U OTIIMYAIOTCA APYT OT APYyra TOJBKO MOPAAKOM HUX PACIIOJIOKCHU.

HepeCTaHOBKI/I M3 N 3JIEMEHTOB 0003HAYAIOTCS P,
3adaua: CKOIBLKUMU CIIOCOOAMU MOYKHO PaCCTaBUTH pAIOM Ha ITOJIKC 4 xaurn?

Pewenue: Ha epBoe MECTO MOXKHO ITOCTaBUTh OJIHY U3 YETHIPEX KHUT, HA BTOPYIO — OJIHY
U3 TPEX OCTaBIIMXCS, HA TPEThE — OAHY M3 JBYX, Ha YETBEPTOE — OJHY NocienHrow. Toraa
COIJIACHO MPABUIIY YMHOXEHHUS , TosTyduM 4-3-2-1 = 4! = 24 cnoco0a.

Taxum 00pa3oM MOXKHO 3anKcaTh GOPMYILY JUIsl HAX0XKIEHHS YhCiia IePECTaHOBOK:

P,=n!

3.Pazmenienus.

PasmemieHusiMiH m 3JIEMEHTOB I10 N 3JIEMEHTOB (n < m) Ha3bIBAlOTCA TaKUC COCIWMHCHMAA,
KaKI0€ H3 KOTOPBIX COACPNKHUT N IJICMCHTOB, B3ATHIX M3 JAHHBIX MM Pa3HbIX 3JICMCHTOB, U
KOTOPBIC OTIIMYAKOTCA Apyr OT JOpyra 100 caMUMH 9JICMCHTaMU, 0o MOpsAAKOM HUX
PacCIioJIOKCHUA.
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n_ m!
m™ (m—n)!

3adaua: CKONBKO Pa3IMYHBIX JBY3HAYHBIX YHCET MOXHO 3allMCaTh C MOMOIIBIO (P
1,2,3,4?
4 41

Pewenue: A2 = et 3-4 =12 nBy3HAYHBIX YHUCEIL.

4.CoueraHusl.

CoueTaHHMsIMHU U3 M 3JEMEHTOB I10 N JIEMEHTOB (N < M ) Ha3bIBAIOT COCAMHEHUS, KAXKI0€
U3 KOTOPBIX COIEPKUT N IIEMEHTOB, B3ATHIX U3 JaHHBIX M PA3JIMYHBIX MIEMEHTOB, U KOTOPbIE
OTJIMYAIOTCS IPYT OT Ipyra 110 KpalHe! Mepe OJHUM DJIEMEHTOM.

Ch = m!
M= (m—n)n!

3adaua: mokymarenb W3 WUMEOIMUXCA B NUTOMHHKE 10 cakeHIIEB XOueT BBIOpaTh 2.
CKOJIBKMMHU CcIIOCOOaMM OH MOXET 3TO CIeNIaTh?

Pewenue: ecnn 6b1 B BbIOUpaeMoi nape ObLT BayK€H MOPSAIOK BHIOOPA, TO KOJIHMYECTBO Hap
MO>KHO OBLIIO OBl HAWTH C MMOMOIIBIO0 Pa3MEIICHUH, HO T.K. B JAHHOM CJIy4ac MOPsI0K BEIOOpa
HE MMEeT 3HaueHHsl, TO KOJMYECTBO Map yMeHbIUTMecTo 118 ypaBHeHusd.cs B 2 pa3a. Torna

10! 10! 9 -10
C%O =— = = =45.
(10-2)12! ~ 812 2

5.bunom HreroTOHA.
bunomoM Ha3biBaeTcs ABywieH Buaa a + b.

st paznmoskeHrss OMHOMA CTETIEHM m BOCIOJIb3yeMcsi (popMysiol, KOTopas Ha3bIBaeTCs
ournomom Heromona.

@+b)"=Cla™p® + Cra™ bt + CZa™?b% + ...+ Ca’bh™, rae
Ch=Cr =1

(@a+b)*=1"a* 1+4a3b*+6a%b? +4-a-b3+ 1-1:b* = a* + 42°b + 62°b” + 4ab’ + b*

6.3amayn.

1.CKONbKO pPAa3IMYHBIX TPEX3HAYHBIX YHUCEN C Pa3sHbIMU IU(paMH MOXHO 3amlucarh ¢
nomorpio udp 2,3,5?

2. CKOJIbKO Pa3IMYHBIX TPEX3HAYHBIX YKMCET C Pa3sHbBIMH HH(paMH MOKHO 3alucaTh ¢
nomorpio 1udp 5,1 u 0?7

3. CKOJBKO pa3jMuHBIX TPEX3HAYHBIX YUCENI C Pa3HBIMU IH(PpaMHA MOXKHO 3amucath C
nomortsio udp 2 u 0?7

4.CKOJIbKUMU CITOCO0aMU MOT'YT 3aHTh ouepeb B Oyder 6 cTyneHToB?
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5.CKONBKO pa3WYHBIX ISITU3HAYHBIX YHCET MOXHO cocTaBuTh W3 1udp 1,2,3,4,5, Tak,
4yT0OBI NepBoi Obl1a nudpa 2, a mocneauen — 47?

6. CKOJIBKO CYIIECTBYET CIoco0oB sl o6o3HadeHus ¢ momompbio OykB A,B,C,D,E.F
BEpILMH JAHHOI'O TPEYTOJIbHUKA?

7.B rpynme 20 yenoBek. CKOJIBKUMHU CIIOCOOAMH MOKHO BBIOpATh U3 MX YKCJIA CTAPOCTY U
npogopra?

8. B rpynmne 25 genoBek. CKOIbKUMHU CIOCOOaMU MOKHO BBIOpATh M3 UX YHCIIA CTApPOCTY,
3aMEeCTHUTEII CTapOCThl U Mpodopra?

9. CkonbKUMU cIIOcO0aMu AJisl y4acTus B KOH(GEpeHINH U3 9 4IEeHOB HAyYyHOTO 00IecTBa
MO>KHO BBIOpATh TPEX CTYAECHTOB?

10.Ha OKPY’KHOCTHU OTMCUYCHO 8 TOYCK. CKkoyBKO Pa3JIMIHBIX BBIITYKJIBIX
YCTBIPCXYI'OJIbHUKOB C BEpUINHAMU, BLI6paHHI>IMI/I B OTHX TOYKaX, MOXXHO HOCTpOI/ITL?

11. B xope 9 manpunkoB u 12 neBouyek. CKOIbKUMHU cioco0aMu U3 COCTaBa XOpa MOKHO
BbIOpaTh HAa TOPOJICKON KOHKYpC 4 Manbuuka u 4 1eBouKu?

12.3anucarsb pasnoxxeHue OMHOMAa:

a) (1 +p)’ r)@a-1"
6) (x +2)° 0 (y-3)
B) 2x +1)° ¢) (4y -3

13. VKasaTh MHOXHITEIIb MEPe Xy B PA3NOKEHHN OGuHOMA (X + 2y)

Tema: IIpuMeHeHue BEKTOPOB NPHU PeLICHUH 3a1a4.
IIpakTnyeckas padora Ne 9
1.BexTopsl 1 UX BUJBL.
BexTopom HazpIiBaeTcs m10001 HapaBICHHBIA OTPE30K.

BekTop, mIMHa KOTOPOrO paBHa HYIIIO, Ha3bIBACTCA H)/IE6blM 6eKmopom. BEKTOpHI,
JeKallue Ha OJHOW NPAMOW WM Ha NapajUIeNIbHBIX NPAMBIX, HA3bIBAIOTCSA KOJIUHEADHbIMU.
Conanpaenennvie BEKTOPbl — 3TO KOJIJIMHEAPHBIE BEKTOPBI, HAIPABJICHHBIE B OJHY CTOPOHY.
KonnnHeapHble BEKTOPEBI, HAIIPABIEHHBIE B IIPOTHBOIOJIOXKHBIE CTOPOHBI — NPOMUBONOLOHNCHO
HanpaeienHvle 6eKmopbl. Paeénbimu HA3BIBAIOTCA BEKTOPA JJIMHA W HAINPABIEHHE KOTOPBIX
COBNANAIOT. [Ipomu6ononodicHvie BEKTOPbl — 3TO IPOTUBOIOIOXKHO HAIPABIEHHBIE BEKTOPBI
paBHOM JUIMHBI.

2.JleiicTBUE Ha/I BEKTOPAMH B T€OMETPHIECKON popMme.
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CymMmoil BEKTOPOB d U B HA3bIBAETCS TaKOM BEKTOP C, HAYaJo KOTOPOrO COBIAIAET C
Ha4aJioM BEKTOpa a, a KOHEI[ - C KOHIIOM BEKTOpa B, NPH YCIOBHMH, YTO HAadajo BEKTOpa B
TIEPEHECEHO B KOHEI[ BEKTOPA a.

Pa3nocmplo BEKTOPOB a U B Ha3bIBAIOT CyMMY BEKTOPOB A U - B, T.€ 4 - B = a + (-B).

IIpoussedenue BeKTOpa a Ha BEIIECTBEHHOE YHMCIO K HA3bIBAETCSA BEKTOP Ka, JJIMHA
KOTOPOro paBHa Klal, u KojIMHeapen BeKTopy a.

3.JlelicTBUE HaJ BEKTOpaMH B KOOPAMHATHOU (opMme.
1) npu ci10XkeHUH IByX BEKTOPOB CKJIAABIBAIOTCSA UX OJHOUMEHHBIE KOOPIUHATHI.
a=(1;3;-5),B=3;02)
a+B=(1+43;3+0;-5+2)=(4;3;-3)
2) npu BBIYMTAHUU JABYX BEKTOPOB BBIYUTAIOTCS UX COOTBETCTBYIOINE KOOPAUHATHI.
a-B=(1-3;3-0;-5-2)=(-2;3;-7)

3) npu YMHOKE€HUHU BEKTOpa Ha YMCIO KaXk/as KOOpJAUHATa BEKTOpAa YMHOXAETCS Ha 3TO
YHCJIO.

2a=2(1; 3; -5) = (2; 6; -10)
4.CkaysipHO€ TTpOU3BEIEHNE BEKTOPOB.

Ecimm BCKTOpa 3adaHbl CBOMMHU IJIMHAMH, TO CKAJIPHBIM IMPOU3BCACHUCM BCKTOPOB 5 u
_B)Ha3BIBaeTC$I YHUCJIO PaBHOC NPOU3ZBCACHHUIO JIMH 3THX BCKTOPOB HAa KOCHUHYC YyIJla MCKIAY
HUMMU:

_
a-B=Ial-IBl-cos 4(@@, B)

Ecimm BCKTOpa 3aJaHbl CBOUMH KOOpAWHATAMHU, TO CKAJIAPHBIM IIPOU3BCACHUEM BEKTOPOB 5
u _B> Ha3bIBACTCA YUCIIO paBHOC CYMME HpOI/ISBeHGHI/Iﬁ COOTBCTCTBYIOIIMUX KOOPAHWHAT:

- =
" B=XqXp T Ya¥s + ZaZp
5.JlnmuHa BekTopa.

JnuHy BEKTOpa MOKHO pacCMaTpUBaTh KakK JUIMHY paadyca OKPYKHOCTH C LIEHTPOM B
L2 2 2
Hayajie KOOpJAWHAT, ypaBHEHNE KOTOPOH X~ +y~ =1, MO3TOMY

[dl ={/x?+ y? + z2
6.YT0os1 MEeXy BEKTOPAMM.

N3 dpopmyn ckansipHOro NpOU3BEICHHUS:

a-B=lal-IBl-cos £(@@, B)
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A B = XaXp T Ya¥a + ZaZs

XaXpt Yayst ZaZp

- =
o 9= 4(a, B) = arccos ¢

CIenyer cos £(a, B) =
7.JlenieHre oTpe3Ka B 3aIJaHHOM OTHOIIEHUU.

Ecnu Touka M genut orpe3ok AB B OTHOIIEHHH A, TO KOOPIWHATHI TOUKH M HaxomsTcs
o popmymnam:

_ Xa+t AXp _Yat AYg .7 _Zp+ AZp
M™ 42 2 M7 144 0T 142
8.3amaun

1.1an A ABC. Touka M — cepenuna ctoponsl AB, Touka K — cepenuna croponst BC, AM = E)

AK = E Pa3noxuts B 6a3uc (Z_I, E) CJIEIYIOIIIE BEKTOpA: AB, BC, CA, MK.

—_— —

2.3ajaiiTe [Ba HEKOJIMHEAPHBIX BEKTOPA @ U b. [Toctpoiite BexTOp: € = 2a + b ; d=d - 3b.
3.Haiigute Bektop 4a + 2(B - ¢), ecimu d = (2; -3), B=(1;5), ¢ =(0; - 2)

4.Hatitu 3nauenue Bbipaxenus (2¢ - a)-(3d + B), ecm (3| = 2, [B] = 3, [¢] = 1, 4(d,B)= 30°,
£G,8)= 90°, £(B,8)= 60°,

5. A(2; -3), B(4; 0), C(5;4). Haiftu 1yinHBI BEKTOPOB AB, CB, AC.

6./1an yetsipexyronsHuk ABCD. HaiiTi nepumMeTp 4eThIpexyrojibHUKa, €ClIn
A(-2;-1;3), B(0; 1; 4), C(2; 0; 4), D(3; -2; 3).

7.Haiiti yron mexay Bektopamu a = (4;0), B = (2,-2)

8.0t1pe3ok AB 3anan toukamu A(2;3) u B(10;11). Haittu koopaunats! Touku C, ecnu |AC| : |CB|
=3:5.

9.Haiitu nnmuny meauansl AM TpeyronsHuka ¢ BepmmHamu A(2; -2; 0), B(7; -3; 1), C(1; -1; 5).

Tema: Pemienne 3axa4 no reme «Paanannas mepa yriaa»
IIpakTnyeckas padora Ne 10
YtoOBI XOpOIII0
1.YmeTs onpenensaTe MECTONOI0KEHUE TOYKN HA YHCIIOBOM OKPYKHOCTH.

2.YMeTh NepexoIuTh U3 paJuaHHON MEPHI B TPAIyCHYIO U 00paTHO:

a=—-'a a(pan) = — " a(pan)
Hanpumep:
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1)ITepeBectu U3 rpaaycHON Mephl B paguanuyio 140

T _
120" = 50 120 . (pan)

2)IlepeBecTu U3 paiuaHHON MEPHI B TPaJyCHYIO %paﬂ.:

180

[

=36

T
5

e

3)Onpenenutb MECTONOJOKEHUE TOYKU HAa OKPYKHOCTH, COBEPIIUBIICH MOBOPOT Ha yroi

112° u Ha yrou - 4?” pan.

Pemrenue: 3Has o TOM, YTO IIOJOKHUTCIBHBIC YIJIBI OTKJIAABIBAIOTCA IIPOTHUB JacoBOM CTPECIIKU

ot Touku (1; 0) u
1 verBepTh: OT 0° 1O 90”(% pan)
2 gyetBepTh: OT 90° mo 180°(7 pan)
3 yetBepTh: OT 180° 10 270’(3771 pan)

4 gyetBepTh: oT 270° 1o 360° (27 pan),
JICTKO IMOHATH, YTO B IICPBOM CJIIy4acC TOYKaA IOIMAaJACT BO BTOPYIO YCTBCPTh.

OTpI/II_IaTeJ'IBHbIe YIJIbl OTKJIAABIBAKOTCA 110 4acoBOM CTPCIIKH, CJIICAOBATCIbHO BO BTOPOM

51
CJIydac HaJO pacCMaTpuBaTh HUKHIOKO ITOJIOBUHY OKPYXKHOCTH, - ? — TOYKa OKa>XETCs HAa OCH OX

4m
B (-1; 0). B Hamem ciyyae TOYka COBEpUIMA MOBOPOT Ha YroJ -~ CIIE/IOBATENbHO OHA

OKaXkeTcs B 3 — i UeTBEPTH.
3agaun:

D)Ilepeiitu oT rpagycHOI MepHI B paiMaHHYIO:
15°, 35%, 927, 1407, 2107, 3207, 3507, 400

2)nepeiTH OT paJluaHHOM MepbI K IPayCHOM:

b4 m w 2w 4m 5m 8m

10" 12, 5 37 5° 4’ 3

3)OnpenenuTb MECTONOIOKEHHE TOUKH Ha YUCIOBOW OKPYKHOCTH, COBEPIIMBILIEH
IIOBOPOT HAa YroJi:

35,1007, 115°, 1727, 280, 320, 210°,-14°, -2207, -400", g,

3@ 5m 13w
4’ 3’ 3

Tema: BorunciieHne 3HaYeHU TPUTOHOMETPHUYECKUX BbIPAKEHHUH.
IIpakTnyeckas padora Ne 11

JIist BBIUMCIICHHS] 3HAYSHUH TPUTOHOMETPUUYECKUX BBIPAXKEHHUI, HEOOXOAUMO 3HATh P
dbopmy:

1. Tabuna 3HaYeHHil TPUTOHOMETPHYECKHUX (PyHKIMI

Mepa l0° 30° 45°  Je0°  fpo°  [120°  [135° [150° l180°
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yria 0 n n n n 2w 3 51
6 4 | 3 2 3 y 3
sin a 0 1 V2 | V3 | V3 V2 1
2 | 2 | 2 2 2 2
cos a 1 V3 V2 10 1 V2 NI
2 |2 | 2 2 |\ 2 | 2
tga 0 NI V3 o0 —/3 |1 V3
3 3
ctga o) NEE! v3 0 V3 1 —/3 oo
3 3

1.

2.®opMyJibl OTPULIATEIBHBIX YIJIOB!
cos(-0) = cosal

sin(-a) = - sina.

tg( - o) = - tga

ctg( - a) = - ctga

3)OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO:

2 )
cos“a+sin‘a=1

4)3HaKy TPUTOHOMETPUUYECKUX BBIPAKEHUH MO YETBEPTSIM:

cosa sina tga, ctga

Hampuwmep:

Haiitu cosa, tga, ctgo, ecu sina =

TN
R

<o<Tm

b

Pemenwne: u3 0OCHOBHOTO TPUTOHOMECTPUYCCKOI'O TOKACCTBA BhIpa3uM
—_ - V1
coso.=+ V1 — sin a?. 3 HCPAaBCHCTBA E <a<m CJIEAYCT, YTO TOUYKA HAXOOUTCS BO

BTOPOW YETBEPTH, KOCUHYC IPUHUMAET 3HAK ,,-:

cosa=— V1— sina?=- /1— - 1——:—?
_Sine 1 __ V15 L_ﬂ
tga_cosa_4'( 4) RGEEET:

ctga = - V15
sina

2.HaliTi 3HaYeHHE BBIPAKECHUS:

2 (tg (— %) — cos? (— g)) =2(- tg% - coszg) =2(-1- %) =2(- 2) =-25

3agaun:
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o . 2 3
1. Haiitu sin a, tga, ctgo, eciiu coso = - SHT <a< >
o . 3 3
2. Haiitu sin a, tgo, ctgo, eciu cosa = ey <o<2n
o . 1 31
3. Haiitu sin a, cosa, tga, ecnu ctgo = JHT <a< >

o . 3
4. Haittu sin a, cos a, ctga, ecnu tg o = -4, > <o<2n

b to 2o cor( )
1

() ()

5. BbIYUC/IUTD:

6.BurunciinTh:

7.BeraucinTs: cos (_E) tg (_E)

Tema: Pemenue 3a1a4 Ha IpMMeHEeHHEe OCHOBHBIX TPHTOHOMETPUYECKUX (opMy.T
IIpakTnueckas padora Ne 12

Jns mpeobpazoBaHus TPUTOHOMETPHUUECKHUX BBIPOKEHUH, HEOOXOAUMO 3HATh P
bopmy:

1.®opMyIbI COKEHUS

sin(a + ) = sina * cosP + cosa * sinf

sin(a. — B) = sina * cosP - cosa * sinf

cos(a + ) = cosa * cosP — sina * sinf

cos(a - B) = cosa. " cosP + sina * sinf3

Hanpumep: Haiitu sin75°

sin75° = sin(30" + 45°) = sin30 - cos45 + cos30 - sin45 =

JE
JE
JE
¥
5

N |-

2.(DOpMYJ'IBI MMPUBCACHUSA:
w —_ T — 3T — —

Ecimm AaHHBIKM YT'OJI MOXXHO IIPEACTABUTL B BUIAC T + a, E + a, 7 +a, 2t + a, TAc

b3
o<—, TO

2,
l)B HpaBOﬁ YaCTH paBCHCTBA CTABUTCH TOT 3HAK, KOTOpBIﬁ HUMCECT JICBad,

T 3T

Z)GCJ'II/I €CTb YIOJI T I/IJ'H/I27'E, TO Ha3BaHUEC BBIPAKCHUSA HC MCHACTCS, €CIIN E 1500058 7,TO

Sin MeHsieTcs Ha cos, COs Ha sin, tg Ha ctg, ctg Ha tg.

3)OcraBisieM TOJIBKO 0L 1 CMOTPUM B TaOJIMILy 3HAUEHHH

Hanpumep: naiitu 3HaueHue tgl120°

Pemenne: tgl20" = tg(90° + 30) = {120° — 24eTBepTb, TAHI'€HC CO 3HaKoM " — ") = -

ctg30" =-+/3
31



3.DopMyIbl CyMMBI 1 Pa3HOCH CHHYCOB, CYMMBI pa3HOCTH KOCHHYCOB:
sina + sinf= 2sina;—ﬁ : cos#

sina, - sinf= ZSing : cos#
cosa + cosp = 2005# 'cosq
cosa - cosP = - 2sin# 'sin#

Hanpuwmep:

Haiitu 3Hauenne BeipaxkeHus cos150° + cos30°
150+30 150-30
* COS

Pemenue: cos150 + cos30 = 2cos =2c0s90 cos60=2 -0 - % =0

3agaun:

1.Buucnuth no ¢popmynam CIOKEHUS:
sin 225°; cosz?”; tg 225°; ctgz?”

2 .BBIYHMCIUTH TI0 (hOpMYJIaM MTPUBEICHHUS
cos 135°; tg%t; sin 225°; cosz?ﬂ

3.Y1pocTuTh BhIpakeHUE:
L2 2

I —sin“a- (1+ctg’a)

cos’a + ctgza + sin’a

cosa — sina * ctgo

4.Jloka3zaTbh TOXIECTBO:

2sin2a—sin4a 2
o . _=lga
2sin2a+ sin4a

sin(a— )

cosa cosf

ga—tgf =

cos2a

ctga— 1= sina " cosa+ sin? a
2cos’a = 1 + cos2a
Tema: Pemienne npocredmuX TPUrOHOMETPUYECKHX YPABHEHUI U HEPABEHCTB
IIpakTuyeckast padora Ne 13

Icost=a,a€[—1; 1] arccos(- a) =m - arccos a

t; = arccos a + 2nn, n€ N

t, = - arccos a + 2ntn, n€ N YaCTHBIE CITyYau:

l.cost=1

t=0+2nn, n€ N

2.cost=0
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t=§+nn,nEN

3.cost=-1
t=mn= 2nn, n€ N
2)sint=a,a€[—1; 1] arcsin (- a) = - arcsin a
t; = arcsin a+ 2nn, n€ N
t, = 7 - arcsin a+ 2xnn, n€ N YaCTHBIE CIIy4Yau:
l.sint=1
t= g + 2nn, n€ N
2sint=0
t=0+mn, nEN
3sint=-1
t=- g+2nn,nEN
3tgt=a arctg (- a) =-arctga

t=arctg a+mn, n€ N

3anaqnzpennrnsypaBHeHHH

lsinx=1
2.C0S X = 1
2

3tgx=0
4. sin 3x:g
5.cos = = 3

3 2
6.tg2x =1

7.sin(x + %) =0
8.cos(2x - %) =-1

O.tg(x + g) =3

Tema: O0sacTh onpeneneHuss GyHKIUH
IIpakTnyeckas padora Ne 14

OO6nacth onpeneneHus: GyHKIIMHA — 3TO MHOYKECTBO BCEX JICUCTBUTEIHHBIX 3HAYCHUI
X, TIPU KOTOPBIX (PYHKIHS CYIIECTBYET, T.C. BBIOJHSIOTCS BCE 3aKOHBI, COOpPAHHBIC B
dopmyne (yHKIMM W B Tapy K HEKOTOPOMY 3HAUEHHI0O X MOXKHO IIOCTaBHTh

COOTBETCTBYIOIICE 3HAUCHHUE Y.

Ho He Bce neicTBHS HA MHOXECTBE JEHMCTBUTEIBHBIX BCETJIa YMCEN BBITOIHSAIOTCS
(leneHue W M3BIIEYEHHE KOPHS 4eTHOM creneHu). [loaTomy HaM HEOOXOJUMO OTHICKATh

TaKye 3HAYCHUS X U UCKITIOUNTH UX.
2x—3
Hampumep: y = - Xt 4 +0
Xx#*-4
cnenoBatenbHO D(f): x € (-00; —4) U (- 4; +0)
y=v2x—4 2x-42>0
X=2
cnenoBarenbHo D(f): x € [2; + )

3amaun: HalWTH 00JIaCTh onpeneNeHns (PyHKITUH:

Dy=4x-V1+x
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2)y = V3x + 12
3)y =x*+3x - z
_4Ax+1

4)y N x+5
1 3
W=t
V145
6)y= x—lX
_ 4x+6 L
)y Vx+7 ) X+4

Tema: Urenue rpagukoB pyHKIUIA.
IIpakTnueckas padora Ne 15

[To nanubM Tpadukam ¢GyHKUMN (pa3naTOUYHBIN MaTepuan) MepPeYHCIUTh CBOMCTBA
GyHKIMY:

1.06macTh onpeneneHust (OTPE30K WIIH WHTEPBAII OCH OX)

2.4€THOCTh, HEUETHOCTh (CUMMETpUYEH TpaduK OTHOCUTEIHHO OCH OY,
CUMMETPUYEH OTHOCUTEIBHO Hayajaa KOOpIUHAT)

3.Hymu ¢yHKuMU( TOYKU TEepecedeHus rpaduka ¢ OChbl0 0X — KOOPAMHATHI X ITHX
Touek.0

4.IpOMEXYTKHU 3HAKOIIOCTOSIHCTBA (IIPOMEXYTKH OCH OX, HAa KOTOPBIX IpapUK BbIIIE
UM HUke ocH oXx: f(x) > 0, f(x) <0

5.0pOMEXYTKM MOHOTOHHOCTH (IIPOMEXYTKHM OCH O0X, Ha KOTOPbIX (YHKLHUSA
BO3pacTaeT Win yObIBaeT)

6.9KCTpEMYMBbI — TOUKH MaKCUMyMa U MUHMUMYMa, T.€. B KOTOPBIX:

[TpomexxyTok BO3pacTaHUsl CMEHSAETCS IPOMEXKYTKOM yObIBaHuUsA — Xmax,
IPOMEXKYTOK YOBIBAaHUS CMEHSETCS IPOMEKYTKOM BO3pacTaHusl — Xmin

7.HauOosbIIee U HaMMEHbIIee 3HaUeHUs! (PYHKIIMM (KOOPAMHATHI Y CMOW BBICOKOH U
caMol HU3KOH TOYKH rpaduka)

8.00s1acTh 3HaUeHHUH (QYHKIMU (OTPE30K OCHU 0OY)

Tema: IIpu3ma u nupamuga
IIpakTnueckas padora Ne 16
[IpysmMa — MHOrOrpaHHMK, COCTOSIIIMA M3 JBYX PaBHBIX MHOI'OYIOJBHUKOB, JEXKALIUX B
NapajuleJIbHBIX IUIOCKOCTSIX, M MapajuleNIbHbIX OTPE3KOB, COEAUHSIONINX COOTBETCTBEHHbBIE
BEPILKHBI 3TUX MHOTOYTOJIbHUKOB.
MHOTroyroinbHUKN Ha3bIBAIOTCSI OCHOBAHUSMHU MPU3MBI, TAPAIJIEIBbHBIE OTPE3KU — OOKOBBIMU
pebpamu.
Ha3paHue mnpusMbl TPOUCXOAMT OT HA3BaHMsSI MHOTOYTOJIbHHMKA, JIEXKAIlero B OCHOBaHUH
IPU3MBL: TPEYTroJbHasl, YETHIPEXYTOJIbHAS U T.JI.
[Ipu3zma Ha3bIBaeTcs IpsiMasi, €ciu ee OOKOBble pedpa MepHneHAMKYISIPHbl OCHOBAaHUIO, B
IIPOTUBHOM CJIy4yae IPU3Ma Ha3bIBAETCS] HAKIIOHHAS.

[Tnommank MoHON MOBEPXHOCTH MPU3MBI COCTOUT M3 TUIOIIATHU OOKOBOI MOBEPXHOCTH U JIBYX
IJIOIAJIEN OCHOBAHUH.

SnonH. = S60k. + 2SocH.
S60k = PocH - h, ecnu npusma npsimast, o h = H

dopmyna A HaX0xk1eHus: 00bemMa MPU3MBI:
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V =SocH. - H

3ajava: HAWTH IUIOMIAJL IOJIHOW IMOBEPXHOCTH M O0BEM MPaBWJIBHOW YETHIPEXYrOJIbHOU
MPU3MBL, CTOPOHA OCHOBaHUS KOTOPOW paBHa 5M, BBICOTA7M.

Pemienne: ABCDAA|B;C|D; - nmnpaBuibHas 4YeThIpeXyrojibHas MOpU3Ma — 3TO MpsMas
pu3Ma, B OCHOBAaHUH KOTOPOM JICKUT KBaaparT.

SnonH. = S60K. + 2SocH.

Soch. = SkB.= AB? = 52 = 25M"

S6ok =PocH - h,h=H=7m

Pocu =PxkB=4AB =4-5=20m
CruenoBarenabHo: SO0k =20 -7 = 140M>
CrnengoBarenbHo: StionH. = 140 +2 - 25 = 190M>
V =SocH.*H

Cnenosarensho: V =25 - 7=175u

HI/IpaMI/II[a — O9TO MHOI'OI'PAHHHUK, COCTOSIIIMHA M3 TJIOCKOTO MHOI'OYrojibHuKa, TOYKH,
nemameﬁ BHC IINIOCKOCTH 3TOTI'O MHOI'OYIOJIbHHKAa W OTPE3KOB, COCAWHAIOMHNX 3Ty TOYKY C
BEpIIMHAMUA MHOI'OYI'OJIbHUKA.

2TOT MHOT'OYT'OJIbHHUK Ha3bIBACTCS OCHOBAHUCM IMHUPAMUIBI, OTPE3KU — OOKOBBIMH pe6paMH.

boxoBrie r'paHv NUpaMu bl — TPCYTr'OJIbHUKHU. HI/IpaMI/II[a Ha3bIBaACTCA HpHMOﬁ, €CJIN €€ BbICOTa
nagacT B HCHTP OCHOBAHUA.

HI/IpaMI/II[a Ha3bIBACTCsA HpaBHHBHOﬁ, €CJIM OHa IIpdgMad U B OCHOBAHUH JICIKUT HpaBI/IJ'IBHHﬁ
MHOT'OYT'OJIbHHUK.

[Inomane moaHOM IMOBEPXHOCTU MMUpPAMUIBI COCTOUT U3 ILIOLIAIN OOKOBOM MIOBCPXHOCTU U
iomaan OCHOBaHUA.

SnonH. = S60K. + SocH.
1 o
S6ok = EPOCH - h, rne h — BeicoTa 60K0BO¥ rpanu — anodema.
dopmyiia s HAXOXKAECHUS 00beMa MPU3MBL:
1
V= ESOCH. -H

3agaun:

1 B npaBuiibHOI 4eThIpexyroiabHON npusMe 0okoBoe pedpo 12 cM, a quaroHanb OOKOBOM rpaHH
20 cm. Haiitu mutomiaib HOJTHOW MOBEPXHOCTH M 00BEM MTPU3MBI.
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2. B mpaBWIbHON YETHIPEXYTOJBLHON TIpH3Me OOKOBOE pedpo 24M, a nuaroHaib OOKOBOW T'paHU
26M. Haiitu mutomazs mosHoN MOBEPXHOCTH M 00BEM MTPHU3MBI.

3. B mpaBuiIbHOM YeThIPEXyronbHOM pu3Me 60koBoe pedpo 40 cM, a 1ruaroHanb OOKOBOW rpaHu
50 cMm. HaiiTi nomiae moIHOM MOBEPXHOCTH U 0OBEM MPU3MBI.

4. B mnpaBWiIbHOH 4YeTHIPEXYroiabHOW mupamuae amodema paBHa 20cM, a BBICOTAa CaMOM
nupamMusel 16cm. HaiiTu mutormanp moaHOM MOBEPXHOCTH U 0OBbEM IMHUPAMHU/IBI.

5. U3mepenus npsaMoyroiasHoro 0pycka 3cM, 4cM, ScM. Ecnu yBemnunTh Kaxkaoe pedpo Ha X cM,
2
TO TIOBEPXHOCTh yBelMuuTcs Ha S4cm”. Kak yBenmuutcst o0bem?

6.Yyrynnas Tpyba MMeeT KBaJpaTHOE CEUYECHHE, €€ BHEIIHSsA IIUPUHA25CM, TOJIIEHAa CTEHOK
3
3cm. KakoBa Macca 0qHOTO MOTOHHOTO METpa TPYOBI (IIIOTHOCTH uyryHa 7,3 r/cm™)?

Tema: IuauHAP U KOHYC.
IIpakTnueckas padora Ne 17

[unuaap — 3TO Teno, MOJYyYEHHOE MpPU BpAIlEHUU MNPSAMOYTOJbHUKA BOKPYT OAHOW M3 €ro
CTOPOH. JTa CTOpOHA HA3bIBACTCSI OCbIO BpALICHMs, a CTOPOHA €l IPOTHUBOIOJIOXKHAS —
oOpa3yroliei, T.K. IpU BpallleHUH OHa 00pa3yeT NOBEPXHOCTh LUUINHAPA. Y NPSIMOro LHUIUHAPA
BbICOTA M 00pa3yrolasi COBMAakoT.

OcHoBaHMe UMIMHIPA — KPYT.
OceBoe ceueHHe IINHAPa — PSIMOYTOJIbHUK.

[Tnomane MONHON MOBEPXHOCTH LUJIMHIPA COCTOUT M3 TUIOMIATU OOKOBOM MOBEPXHOCTU U
JIBYX IUIOIIA/IEN OCHOBAHHUM.

Snonn. = S60K. + 2S0cH.

Soch. = 1 R* — momazs Kpyra.

S60k = [- a, rae a — oOpasyromas

[ =2nR

dopmyna A HaX0XkJIeHUsT 00beMa MPU3MBIL:
V=SocH.-H,tneH=a

3amava: HAWTH IUTONIA/b TIOJIHOW TMOBEPXHOCTH W O0BEM MHMIMHIpA, PaINyC OCHOBAHHS
KOTOpOTO 9¢cM, a IuaroHaib 0ceBOro ceueHus 30cm.

Pewenue:
StonH. = S60k. + 2SocH.

Soch. =t R?
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R =9cwm, 1o ycnoButo, cnenoBarenbHo, SOCH. = 81mem’
S60k = [- a, rae a — obpazyromas
[ =2nR, canemoBaTenbHO, [ = 18mcM.

ITycte oceBoe ceueHue LuIMHIApa ecTh npsmoyroibHUKk ABCD c¢ auaronansto BDrorna
oOpa3yromas a = AB. UtoOsl HaliTu AB paccmorpum TpeyronbHUK ABD. OH npsMOyrobHBIi,
T.K. SIBJIAETCS MTOJIOBUHOM nIpsiMoyroiibHuKka. AB = Dkp =2R =2 - 9 =18cm

Torza 1o Teopeme [Tudaropa, BD? = AB? + AD?, cienoBarensto, AB = VBD? — AD? =

V302 — 182 =/900 — 324 = V576 = 24cm.- a

CrnenoBarenabHo, SO0k = 18m - 24 = 432mem?

CrnenoBarenbHo, StionH. =432n+2 - 81 =432n +192n = 624mem’
V=Socu.-H, H=a

V =8l1n - 24 = 1944nem’

KOHyc — 9TO TC€JI0, HOJYYCHHOC NPH BpaAlICHUN HNPAMOYI'OJIBHOTO TPCYrOJIbHHKA BOKPYI
OAHOI'O U3 KaTCTOB. OTOT KaTeT Ha3bIBAETCS OChIO BpallCcHus, a TUIIOTCHY3a — O6p8.3yl0]l[€ﬁ, T.K.
06pa3yeT IIpH BpallICHUH ITOBEPXHOCTHL KOHYCA.

OceBbIM ceueHHEM KOHYCa SBISIETCS PABHOOEPEHHBIN TPEYTOIbHHUK.
B ocHOBaHMM KOHYCA JIE)KHUT KPYT.

Hnomam, MTOJTHOM MOBCPXHOCTU MUPaAMUJbI COCTOUT M3 IJIOMIAAN 0OKOBOI IMOBCPXHOCTU U
IIomaan OCHOBaHNs.

SnonH. = SO0K. + SOcH.
1
S6ok = ElOCH * a, T7Ie a — oOpasyrorias
dopmyrna 7151 HaXOXKIEHUs 00beMa MPU3MBI:
1
V= ESOCH. -H

3agaun:

1. Obpasyromias konyca 65 cM, BbicoTa S2cM. HaliTu tuioniaas moiHOM MOBEPXHOCTH U
00BbeM KOHYca.

2. Oo6pa3yromiast konyca 45 cM, BeicoTa 27cM. HaliTu muiomaas noiHoi MOBEPXHOCTH U
00BbeM KOHYyca.

3. OOpa3yromas konyca 35 cM, BeicoTa 28cM. HaliT miomaas moaHoi TOBEpXHOCTH U
00beM KoHYCa.

4. OOpa3yromas konyca 25 cM, Beicota 20cm. HaiiTu muiomaap mogHOM MOBEPXHOCTH U
00BbEeM KOHYCA.
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5.Kyua me6Hs nMeeT KOHMYECKyro (hopMy, paanyc OCHOBAaHUS KOTOpPOH 2M, a oOpa3syromias
2,5m. Haiimute 00beM Kyuu meOHs.

6.CBuHIOBas Tpyba (IWoTHOCTH cBHHHA 11,4 r/cM’) ¢ TONIMMHON CTEHOK 4 MM HMMeer
BHyTpeHHU# nuamerp 13 mm. KakoBa macca 25m 3toii TpyOsI?

Tema: Illap u cdepa.
IIpakTuyeckas padora Ne 18

[llap — 3T0 Teno, MOJIYYEHHOE MPU BPALLEHUH IOJIYKpyra BOKpPYr €ro nuamerpa. Juamerp
OyZeT SABIATHCS OChIO BPALLCHMSL.

[[fap — 3TO TENO, KOTOPOE COCTOMT M3 BCEX TOYEK IIPOCTPAHCTBA, HAXOIALIUXCSA Ha
paccTosiHuU, He 0O0JIbLIE JAHHOTO, TO JAHHOW TOUYKH.

OTO0 TOYKa Ha3bIBAECTCS LIEHTPOM Il1apa, a JAHHOE PACCTOSHUE — PaUyCcoOM IIapa.

['panuna mapa Ha3bIBaeTCs IIAPOBOM MOBEPXHOCTHIO U chepoid. Takum 00pa3zom, TOUKaMU
chepnl SBIAIOTCS BCE TOYKHM Iapa, KOTOPBIE yJaji€HBbl OT IIEHTpa Ha pacCTOSHUE, PaBHOE
pamuycy. JIto00i1 0Tpe30K, COSTUHSIOMIMM [ISHTP 1Iapa ¢ TOYKON IIapOBOM MOBEPXHOCTH, TaK K€
Ha3bIBACTCS PaJANYCOM.

OTpe30K, COETUHSIONMI BE TOYKU LIAPOBOM MOBEPXHOCTU M NPOXOASIIMM depe3 LEHTP
niapa, Ha3blBAC€TCs IUAMETPOM.

O0nem mrapa HaxoauTes 1Mo hopmyre:
V==2nR

3
[Tmoniaar MOBEPXHOCTH 1Iapa paBHA:
S = 47R*
3agaya:

1.Buemnuii auametp mosoro mapa paBeH 18cm. Tommena creHok 3 cMm. Haitnute o6bem
MaTrepuaa, U3 KOTOpOro U3rOTOBJIEH Iap.

2.1Map pamumyca 10cM IWIMHAPUYECKH NPOCBEpIEH 1O ocu. Junamerp orBepctus 12cm.
HaiinuTe nonHyro nNoBepXHOCTH TeNA.

3.Paguyc mapa 15cM. Kakyro miomans MMEET 4acTh €ro NOBEPXHOCTH, BUAUMAs U3 TOUKH,
yZaJeHHON OT LeHTpa Ha 25¢cm?

4.TToBepXHOCTH JIBYX IIAPOB OTHOCSITCS KaK M : N. KaK OTHOCSITCS KX 00BEMBI?
BrInomHUTE CAMOCTOSITEIBHO:

5.Nmeetcs kycok cBuHIAa Maccoil | kr. CKOJIBKO MIAPUKOB THAMETPOM | CM MOKHO OTJIMTH U3
KycKa (TIOTHOCTb cBrHIA 11,4 r/em’)?
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6.Uyrynnsiii map perymsatopa umeeT maccy 10kr. Haiigure nuamerp mapa (IJIOTHOCTH
ayryna 7,2 t/em’)?

Tema: IlocTpoeHue ceyeHmil.
IIpakTnyeckas padora Nel9

CeueHne — IJIOCKOCTh paccekaroliasl reoMerpuueckoe teno. JIunus nepeceueHus (mpsimas)
CeKylllell IUIOCKOCTH M TpaHM MHOTOIpaHHUKa HasbIBaeTcs cienoM. Kak mnpaBuio, 4ToObl
MOCTPOUTh CEUYEHHWE MHOTOTPaHHHMKA, HEOOXOIMMO HaWTU Cclie[] IepeceueHusi CeKyuen
IUIOCKOCTH € TPaHblo. 3/1eCh JOKHBI padOTaTh TAKUE aKCUOMBI M TEOPEMBI, KaK:

1.Yepe3 aBe paznuyHble TOYKHA MOKHO ITOCTPOUTD MPSAMYIO U IIPH TOM TOJIBKO OJHY.

2.Ecin JABE€ TOYKH Hp?[MOfI MMpuHagjaC)KaT IINIOCKOCTH, TO BCA IpiAMad NPUHALICKUT 3TOM
IIJIOCKOCTH.

3.Eciu 1Be pa3ziauuHble INIOCKOCTH UMEIOT OAHY OOLIYIO IPAMYIO, TO OHHM IEPECEKarTCs IO
9TOU MPAMOM.

CeueHuss NpuU3Mbl IUIOCKOCTSIMHM, TapaJjIeIbHBIMU  OOKOBBIM  pedpam,  SIBISIFOTCS
napajuiesorpaMMaMy. B dacTHocTH, mapajuiesiorpaMmaMH SIBJISIFOTCS TUArOHaJIbHbIE CEUEHUS.
OTO CceyeHHs IUIOCKOCTSIMH, MPOXOJSMIIMMH Yepe3 JBa OOKOBBIX pedpa, HE MpHHAIISKAIINX
OJIHOY I'PAHH.

CeueHus MUPaMU/IBI TITIOCKOCTSIMU, MPOXOSITUMHU Yepe3 €€ BEPIIUHY, MPEICTABISIOT COO00M
TPEYroJIbHUKU. B 4YacTHOCTH, TpeyrojabHUKAMHU SIBISIOTCS JHArOHaJIbHBIE CEYEHHS — 9TO
CEYECHUS TUIOCKOCTSIMH, MPOXOISAIIUMHU Yepe3 IBa HE COCETHUX OOKOBBIX pedpa MUpaMuIb.

CeueHne nupaMubl INIOCKOCTh C 33JJaHHBIM CJIEAOM g Ha IUIOCKOCTH OCHOBAHHS CTPOUTCS
TakK ke, KaKk M ceueHue Mpu3Msbl. J{J1s MOCTpoeHus ceueHus: MUpaMubl MIOCKOCTHIO 10CTaTOYHO
IOCTPOUTH NepeceueHmsl €e OOKOBBIX IPAaHEH ¢ CEKyIlel IIOCKOCTBIO.

Ecin Ha rpaHM, He mnapauleIbHOM clley g, W3BeCTHa Kakas-HHOynb Touka A,
IIPUHAIEKANIAsl CCUEHUIO, TO CHAYana CTPOUTCA IEPECCUCHUE ClIela g CEKyLIeW INIOCKOCTH C
IJIOCKOCTBIO 3TOM rpanu — Touka D. Touka D coenunusercs ¢ Toukoit A npsmoit. Toraa oTpe3ok
ATON MPSIMOM, IPUHAAJIEKAILNN TPAHH, €CTh IEPECEUEHNUE ITON I'PAHU C CEKYIEH TIOCKOCTHIO.

Ecnu Touka A meXuT Ha TpaHU MUPAMUIBI, TAPATUICTFHON CIeny g, TO CEeKyIas MI0CKOCTh
MepeceKaeT ATy rpaHb MO OTPE3Ky, mapauieabHoMy npsmon g. [lepexoas xk cocemnneit 00KOBOM
TpaHu, CTPOSITCS €€ MepeceueHne ¢ CeKyIel MIOCKOCThIO U T.JI. B utore nmony4daercs Tpedyemoe
CEYEHUE MUPAMUbI.

CeuenussMu OUuInHApa SABJIAOTCA IMPAMOYIOJIbHHKH, B TOM YHCJIC H OCEBOC CCUCHHC,
CCUCHUSAMU KOHYCA ABJIAOTCA paBHO6CI[pCHHBIe TPECYTrOJIbHUKH, B TOM YHUCJIC 1 OCCBOC CCUCHMUC.

3amava: HAWTH TUTOMIAJb OCHOBAHMSI IWIIMHIPA, €CIM OCEBOE CEUYCHHE ITOTO MUIUHApA —
KBaJpar, Iiomaas KoToporo Q.
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Penrtenue:

Cropona kBajapata paBHa ./Q. OHa paBHa JMAMETPy OCHOBAHMS, MO3TOMY IUIOMIA/b

Ja

2
nQ
OCHOBAHUA PABHA T * 7 =—

"
3amaun:

1.B mnpaBuiabHOW YETHIPEXYroJAbHOM MpHU3ME IUIONIAJb OCHOBaHMS paBHa Q. Haiinute
IUIOIA/Ib JUArOHAILHOTO CEYCHHUSI.

2.B mpaBWIbHOW IIECTHYTOJLHOW TpHU3ME, Y KOTOpOW OOKOBBIE TpaHW — KBaJApaThl,
IIPOBEJUTE IUIOCKOCTH 4YE€pPEe3 CTOPOHY HMIKHETO OCHOBAaHUS M IIPOTHBOJICKAILYIO €l CTOPOHY
BepXHero ocHoBaHus. CTopoHa OCHOBaHMs paBHa a. Haliaure miomans MOCTPOEHHOTO CEUEHUSI.

3.Iloctpoiite ceueHue TPeyrojibHONM MUPAMU[bl IIOCKOCTHIO, MPOXOASILEH Yepe3 CTOPOHY
OCHOBAHMS MUPAMU/IbI U IaHHYIO TOUYKY Ha MPOTUBOJIEKAIEM pedpe.

4.IlocTpoliTe CEYEHHE YETHIPEXYTrOJbHOW NHpaMUIbl IUIOCKOCTHIO, MPOXOASIIEH uepe3
CTOPOHY OCHOBAHUS ¥ TOUKY Ha OJTHOM M3 OOKOBBIX pedep.

S.Ilocrpoiite ceyeHue NMUpPAMHUABI IUIOCKOCTBIO, NMPOXOALIEH Yepe3 BEpLUIMHY NMHUPAMHUIBI U
JIB€ JIaHHbIE TOUYKH HA €€ OCHOBaHUHU.

Tema: BpluuciaeHHe NPOU3BOAHBIX )IEMEHTAPHBIX (DYHKIUIH.
IIpakTnyeckas padora Ne 20

[Tpon3BosnHas (GYHKUMU C TOYKHU 3peHHs] (PU3MKH, ITO CKOPOCTh M3MEHEHHs (YHKIMU B
HEKOTOPBIi MOMEHT BpeMeHH. TakuM oOpa3oM Mojydaercsi, 4To Mepe] HaMH CTOUT 3ajaya 1o
U3BECTHOM (hopMyIie, ONMMCHIBAIOLIEH HEKOTOPHBIN Mpoliecc, HAUTH GOpMYIly, 0 KOTOPOl MOXKHO
OyZAeT BBIYMCIUTh CKOPOCTh U3MEHEHHUS ATOT'0 MPOoLecca B HEKOTOPI MOMEHT BPEMEHH.

Hpouecc HaXO0XJICHUA HpOPBBOI[HOﬁ Ha3bIBACTCA ,Z[I/I(l)(l)epeHLII/IpOBaHI/IeM.

st Toro, 9To0BI HAWTH MPOU3BOAHYIO HEKOTOPOH (DYHKIIMM HEOOXOIMMO 3HATH NpaBUiIa U
dopmynbl tudhepeHIupoBaHMs.

[IpaBuna muddepennmpoBaHus
L.(u+v-— k)l: u +v-k 3.(Cu)l: u

1 1 1
1 1 1 C gy -
2(u'v) =uvt+tu'v 4.(3):w

v v2

dopmysl AuddepeHInpOBaHUS

1.C=0 9. (cosx) =-sin x

1
cos? x

2x =1 10. (tg x) =
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3. (x™) =n x"1 11. (ctg x) =-

sin? x
4 (1 )1_ 1 12 ( . )1_ 1
(logg %) = —— (arcsinx) = —
5.(Inx)'= i 13.(arccos x) = - ﬁ
6. (a¥)'=a* - Inx 14. (arctg x) = 1+1x2
7. (ex)1 =e* 15. (arcctg x)1 =0

. 1
8. (sinx) = cos x
IIpumeyanue:

1) T. x. wver Qopmynsl auddepeHUUpoBaHUS apUPMETUUECKUX KOpPHEH, HE0O0XO0IUMO
KOpPEHb TPEACTaBUTh B BHJIC CTCIICHU C JPOOHBIM IOKA3aTelIeM M BOCIOJIb30BaThCs (HOPMYIIOi
Ne 3, nanpumep:

1
1 2 2 3
5 2\ 2 24 2 _2 2
$/x2) = _2. _2. _
X4 )=|X5)==-"X5 =—"X 5=

(V%) ( ) 5 5 5- Vi3
2) T Geit — 6

) T.x. Her dopmynsr auddepenuupoBanus apodeit — » HCOOXOMMO MpEICTABHT ITY

,I[p06b B BHUAC CTCIICHU C OTPULATCIIbHBIM ITIOKAa3aTCJIICM KW BOCIIOJIb30BATLCA (bOpMYHOﬁ Ne 3,
Harpumep:
1
2Y_ (9 y—4)=9 . o4l Q. —5__ 8
(2)=@ x=2-(4) x*'=-8 x5=- 2

x5

YtoObl HaliTH MPOU3BOJHYIO HEOOXOIMMO CHayaja IO MpaBWJIaM IOKa3aTh Kak OyJeM HCKaTh
MPOU3BOJHYIO (IPOCTaBUTH IITPUXHU), a 3aT€M IO (popMysiaM MOACTABUTH TOTOBBIM PE3yabTaT:

y = 2sinx + x° — 3
y' = (2sinx + x° — 3) =2(sinx)” + (x?)" - 3" =2cosx + 2x> ' — 0 = 2cosx + 2x

3agauu: HAWTU TPOU3BOJHYIO (DYHKIIMH:

ly=8x—2x +4

3.y:x2—5+\/§

7.y =2"+ 3sinx
9.y = cosx — 4ctgx
11.y=3tgx +¢*
13. y=x" Inx

15. y =4x> - cosx

2. y=4x>+x-2

6.y =2cosx — 3"

8. y=4"—Inx

10. y = 2sinx - log, x
12. y=x " cosx

14. y=3x*" e*

16. y = 5x* - log, x
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_ 3+x2 2x2

17.y = e 18.y:13x
4—x x3+2
19.y= x3+1 20.y = 1+2x

Tema: HccienoBanue (pyHKIUHA ¢ NOMOIIBIO IPOM3BO/HOM.
IIpakTuyeckas padora Ne 21

C noMo1ibio MPOU3BOTHON MOXKHO HCCIEA0BATh (PYHKIIMM HA MOHOTOHHOCTb U SKCTPEMYMBI,
He cTposi ux rpadukoB. Tak ke NMPOU3BOJHBIC JAIOT BO3MOXKHOCTH OIPEAETSATh YpaBHEHHS
KacaTeNbHbIX K TpadukaM Jr0ObIX (YHKIUN B 3aJaHHOW TOYKE, OMSATh K€, HE BBIIOIHSSA
MOCTPOCHU.

CocTaBlicHHE YPAaBHEHHMI KacaTeIbHBIX K IPauKaM 3aJaHHBIX QYHKIIHIA.
O6miee ypaBHEHHE KacaTeIbHOM HMeeT BUL:
y =1(X0)"* (X —Xo) + f(x0)

Uro0bI cOCTaBUTh ypaBHEHHE KacaTeldbHOU Js GyHKIuU y = f(X) B TOUKe ¢ abcumccon Xo,
HaJ10 BBIIIOJIHUTH CJIEYIOIIUE LIaru:

1)Haiitu f(xo) — 3HaueHue QyHKIIUN B TOUKE X

2)Haiitu f(x)"  nmpousBoaHas GyHKIUU

3)Haiitu f(x()" - 3HaYeHHE MPOU3BOIHOMN B TOUKE X(

4)IloncraButh B 00IIIee ypaBHEHHE KacaTenbHOM 3HaueHus f(Xo), f(Xo)’, Xo
5)3anucate nosyuuBlIeecs ypaBHeHHE B BUjie y = kx + b

HaHpHMep: COCTaBUTb YPABHCHHC KacaTelIbHOM K l"pa(l)I/IKy (1)YHKI_II/II/I y= 3X3 —2x + 1 B TOukKe
X0 = 2

Pemenue:
D f(x)=f2)=3-2"-2-2+1=21
2)f(x) =(3x’—2x+ 1) =9x* -2
3) f(xo) =f(2) =9 -2*-2=34
4y =34(x—2)+ 21 =34x — 68 +21 =34x — 47
S)y = 34x — 47 — ypaBHEHHE KacaTeIbHOMU.
HccnenoBanue (yHKIIMM HA MOHOTOHHOCTB M 9KCTPEMYM.

3Has O TOM, YTO €CJIM Ha HEKOTOPOM MPOMEXYTKE OCH OX (YHKIHUS BO3pacTaer, TO

MIPOU3BOIHAS ITOW (YHKIIMH, BEIYUCICHHAS B JTFOO0H TOYKE ATOrO MPOMEXKYTKA, MOJTOKHUTEIIbHA
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(ecii Ha HEKOTOPOM MPOMEKYTKE OCH OX (DYHKITHSI yObIBAaeT, TO MPOU3BOIHAS 3TOW (DYHKIINH,
BBIUMCJICHHAS] B JIFOOOH TOYKE 3TOTO MPOMEXKYTKA, OTpHIATEIbHA) M HAO0OpOT, a TaK I¥Ke,
Mpou3BOHAS (PYHKIIMHM B TOYKAX IKCTPEMyMa paHa HYJ0, MOXKHO HCCIIENOBaTh (DYHKIIMIO HA
MOHOTOHHOCTBH U 3KCTPEMYMBI.

JLyist 5TOTr0 HEOOXOIMMO BBITIOJIHUTE PSIJT IIIATOB:

1)Haiitu o6macth onpeaenenue Gynkmuu - D(f)

2)HaiiTi mpon3BoIHYIO 3TOM PyHKIUH - f(X)”

3)HaiiTi TOuKH, B KOTOPBIX TPOM3BOIHAS paBHA HYJIIO, T.€. PELIUTh YpaBHEHHE

f(x)” = 0(BO3MOXHO, B 3THX TOYKaX Oy/IET IKCTPEMYM )

4)Pa30uTh HallIGHHBIMU TOYKAMHU OOJIACTH ONPEACTICHHUS Ha IPOMEKYTKH

5)Onpenenuth 3HaK MPOU3BOAHON Ha KaXKIOM MPOMEKYTKE:

Ecnu f(x)" > 0, To pynkuus Oyaer Bo3pacratsh, ecnu f(x)” < 0, To yObIBaTh

HeobxomuMo 3anucarh 3TH MPOMEXKYTKH, T.€. Mbl UCCIIEOBAIN (DYHKIIUIO HA MOHOTOHHOCTbD.
6)ccnenyem Ha SKCTPEMYM:

Ecnu npu nepexone uepe3 TOUKy, KoTopoil Mbl pazounu D(f) Ha uHTEpBanbl, IPOU3BOIHASL
MEHSET 3HAK C «+» Ha «-«, TO 3TO TOYKAa MaKCUMyMa — Xmax, €CJIH C «-« Ha € «+», TO 3TO TOUKa
MUHUMYyMa — Xmin, €CJIM CMEHbI 3HAaKOB HET, TO TOYKA SKCTPEMYMOM SIBIISITHCSI HE OYJIET.

Hamnpumep: uccienoBath Ha MOHOTOHHOCTD U SKCTPEMYMBI (PYHKITHIO Y = 3x° — 5x°
Pemenue:

DD(f): X€ (- 00; +0)

2) f(x)" = 15x* — 15x*

3) 15x* — 15x* =0

+ - - +

_

: ’ ; (mar 4,5)

Oynkuus B3pacTaet, npu X € (-00$; -1) U ( 1; + oo)
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Oynaknus yosBaeT, mpu X € (- 15 1)
6)Xmax =-1; 1 Xmin — Her, X = 0 — Touka neperuda
3agaun:
1.CocTaBuTh ypaBHEHHUE KacaTeIbHOU K rpaduKy pyHKIHUU:
1)y=6x5—x2—2, eciu xo = 0.
2)y=7x2—x3+1, eciu Xo=1.
Ny= 2x° —x*t+ 3, eciim Xo=-2.
4)y=3x5—x4+x, ecu Xo=1.

2. Hccnenosath Q)YHKHI/IIO Ha MOHOTOHHOCTBb U 3KCTPEMYMbI C TIOMOIIBIO HpOHSBOI{HOﬁZ

Hy=3x-x 5)y=6x4—4x6

2) y=6x —2x 6)y=3x4—4x3

3)y =4x> - 5x* 7y =2x> - 3x* = 36x + 40
— 3 _ox3

4)y=3x-3x 8)y—x2+3

Tema: IlocTpoenue rpapukoB (pyHKIHUH 110 UCCIETOBAHUIO C IOMOIUbLIO IPOU3BOHOH
IIpakTnueckas padora Ne 22

PanbImie, MbI MOTIIM CYZIUTh O TOM, KaK BeJeT ceOsi QYHKIUS B TOM MM MHOM ciydae, TSI
Ha ee Tpaduk, a yToObl MOCTPOUTH TpadUK MPUXOAMUIOCH 3aJaBaTh HEKOTOpPHIE 3HAUYEHUs
NEPEMEHON X, TOJCTaBIATh WX B (QopMmyny (YHKIMH ¥ TPOCUYUTHIBATH COOTBETCTBYIOIINE
3HayeHus nepemMeHHoi y. T.e. ctpounu rpaduk nmo Toukam. Yem Oojblie TOUEK, TEM TOYHEE
rpa¢guk. CpeacTBa MaTeMaTHYECKOTO aHAJIN3a 3HAYUTENLHO O0JIETYMIN 3Ty 331a4y. Ternepb Mbl
MOXEM CYIUTh O MoBeAeHUU (yHKIMM Oe3 ee rpaguku. A cam rpaduk mnoiydaercs Oosee
TOYHBIM.

O06o00m1ast Bech ONBIT HMCCIEIOBaHUS (YHKLUUH, PEKOMEHAYyeM MJIsi MOCTPOEHUs: rpaduxos
(byHKUIMH TPUAEPKUBATHCS CIETYIOIEH CXeMBbI:

1)Haiinem obnactsb onpeneneHus GyHKIUN
2)Omnpenennm, KaKkoro OHa BUA:
ecnu f(-x) = f(x), To pyHKIUS yeTHas (TpaPUK CUMMETPUYEH OTHOCUTENIBHO OCH 0X),

ecmu f(-x) = - f(x), To yHKIMSA HedeTHass rpadUK CUMMETPUYEH OTHOCHUTEIHHO Hayaia
KOOpJIMHAT)

3)Haiinem TOUKM NepeceueHusi ¢ OCIMU KOOPAUHAT, T. €. PELIUM YpaBHEHMUS:
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f(x) =0 — c ocpio 0x, y = f(0) — ¢ ochi0 Oy
4)ccnenyem GyHKIMIO HA MOHOTOHHOCTD U 3KCTPEMYM € TOMOIIBIO IPOU3BOJHON
S)Haiinem 3HaueHHs GYHKIIMHA B TOUKAX IKCTPEMyMa

6)Uccrnenyem (GyHKIHMIO HAa Tieperud Mo BTOPOW MPOW3BOTHON (BCE NEHCTBUS aHAIOTHYHBI

HCCJIICAJOBAHUIO Ha MOHOTOHHOCTBL, C€CJIM BTOpas IMIPOU3BOAHAA IIOJIOKUTCIIbHA, TO rpa(bmc

BBITHYT BHM3, €CJIM OTPUIIATEIbHA, TO BBEPX)

7)Haiinem 3HaueHus (GyHKIMH B TOUKaX Hepernda
8)OTMmeTHM BCce HalJIeHHbIE TOYKU HAa KOOPAWHATHON IIJIOCKOCTH
9)Ecnu HeoOX01MMO, HaliIeM 1OIOJIHUTEIbHbBIE TOUKU

10)AkKypaTHO COeIMHsA BCE OTMEUEHHbIE TOUKHU, CTPOUM Irpaduk (He 3a0bIBaiiTe, YTO JTUHUSL

rpaduka 10JKHA MPOXOAUTH C JIEBA HA MPABO).

Hanpumep: BeimonHuTh HecneqoBanne CBOMCTB (YHKIMH ¢ TOMOIIBIO IPOU3BOTHON U
3

noctpouth rpaduk pynkuun f(x)=x" - 3x% - 45x% + 20

Pemenue:

1)O6nacTeio onpeneneHus dTor GYHKIUH SIBISIETCS MHOKECTBO BCEX ACHCTBUTEIBHBIX

YHCEI.

2)Ota (hyHKUUS HE SBISIETCS YSTHON WIIM HEYETHOM.

3)Touka nepeceuenus ¢ ocsto oy: (0 ; 20)

4)Haiinem nepByro NpOU3BOAHYIO U ONIPEAEIUM COOTBETCTBYIOLIUE CBOMCTBA
GbyHKIIH. f (x)=3x" — 6x —45.

Pemmim ypaBHeHne 3x% — 6x — 45 =0. Kopusimu ypaBHeHus siBnsitotres yucna (-3) u 5.

Bocnons3zyemcs Tabuiiei:

X (-00; -3) 3 (-355) 5 (5500)
f(x) + 0 - 0 +
f(x) 4 max ~a min _r

®dyHKIUS Bo3pacTaeT B MHTepBaiax (-00;-3) u (5;0), yobiBaeT B unTepBaie (-3; 5).

5)®Dynkuus umeer MakcumanbHoe 3HadeHue f(-3)=101, umeer munumanbHoe 3HaueHue f(5)= -

155.

6)Haiinem BTOpyIO TPOU3BOIHYIO f (x)=(3x% — 6x —45) =6x-6.
Pemim ypaBHeHue 6x-6=0. Pemienrem ypaBHeHHS sBIsSIETCS X=1.
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Jlist onipeiesieHnsi CBOMCTB ()YHKIIUU BOCITOJIB3YEMCS TaOJIAIICH :

X (-o0; 1) 1 (1;00)
£ (x) : 0 n
f(x) ) TOYKa U

BBINyKIass | Heperuda | BOrHyras

Tnpu x =1, y=-27 (1; - 27) — Touka neperuda

8)lononHuTENbHbBIE TOUKK: IpU X = -5,y =45 (- 5; 45)
[pux=7,y=-99 (7;-99)

9)OTMeTM BCe HallICHHBIE TOYKH HA TUIOCKOCTH

10)[TocTpoum rpaduk

OcHoBHOW -

-OCHOBHAVCHPBHENCHOBHEMCHOBHQICHO
-OcHOBHOWM -

MCHOBHEICHOBHECHOBHANCHPBHAECHOBHOM

-OcHOBHOWM -

-OcHoBHON -
-OcHoBHON -
Mpadmk pyHKuMM f(X)

3amgaun:
. y=x3-12x+4
2. f(x)=1+42x%—x*
3. y=6x-2x
4. y= 3x* - 4x’
5. y=6x"—4x°



Tema: Pemenue 3a1a4 ¢ HCIOJIHb30BAHUEM NIPOU3BOIHOI.
IIpakTnueckas padora Ne 23
[TpumMeHeHre TPOU3BOTHOMN /JIs1 OTHICKAHUSI HAMOOJBIINX M HAUMEHBIINX 3HAUYCHUI
BEJIMYUH

ANTOPUTM OTBICKAHUSI HAUMEHBIIETO M HAaNOOJIBIIEr0 3HAUYCHHI HETIPEPHIBHOM (YHKINU Y =
f(x)na orpeske [ a ; b]:

1. Haiitu npousBonnyto ¢pynkmmu f(x)”

2.HaiiTu cTannoHapHble U KpUTHYECKHE TOYKU (QYHKIIUH, JeKallue BHYTpU oTpeska [ a ; b]

3.Beruucnute 3HaueHus GyHkiuu y = f(X) B TOUKax, OTOOpaHHBIX Ha BTOPOM miare (1. 2). U B
TOYKax a u b; BEIOpaTh Cpeay 3HaYCHUH HaumMeHbluee (3To Oyner Yuaum.) M Haubonbiee (3TO
oyner Yraubonvui.)

Hanpumep: naiitn HanOoupliiee M1 HaUMEHbIlIee 3HaYCHHE QYHKIUH Y = X —3x*—45x + 1 Ha
oTpeske [ - 4; 6]

Pemienue: Bocnosab3yeMcst alrOPUTMOM.

1) y =3x"—6x-45

2) 3x°-6x-45=0

x2-2x—15=0

X;]=-3 X =5 BHAHUM, 4TO 00€ TOUKHU MPUHAIIIEKAT OTPE3KY [ - 4; 6]
3)Haiinem 3HaueHue QyHKIMH B 3TUX TOUKAX U KOHIIAX OTPE3Ka:
y(-3)=282 y(§)=-174
y(-4) =69 y(6) =-161
Bribepem cpeny HaiiIeHHBIX 3HAYCHUI HAanOOJIbIIIee U HAMMEHBIIIEE:
Yrhaum. = - 174, ipu x =5, Ynaubonrvw. = 82, ipu x =- 3

33)13‘11/1 Ha OTBICKaHHE HAUOOJBIINX U HAUMEHBIINX 3HAUYCHUH BEITHYNH

bak, umeromuii GopMy NpSIMOYrojbHOTO NapajuleJenurnena ¢ KBaJApaTHBIM OCHOBaHHUEM,
JOJKEH BMeIath V TuTpoB Bojbl. [Ipu kakoi cTopoHe OCHOBaHMS IUIOIIA b TOBEPXHOCTH Oaka
(0e3 KpbIlIKK) OyJeT HaMMEHbIINUM?

Pewenne:

[epsbiii aTan. CocTaBieHne MaTEMaTUYECKON MOJIEIH.

1) Ontumusupyemas BenuunHa (O.B.) — miomanp moBepxHocTH 6aka, MOCKOJIBKY B 3a/1a4e
TpeOyeTcst BBIICHUTD, KOT/Ia 3Ta IUIoIaab Oyaer HauMmeHblied. O6o3Hauum O.B. OykBoii S.

2) Ilnomane NMOBEPXHOCTH 3aBUCUT OT HM3MEPEHUH MPSAMOYTOJIBHOIO MapajulelenuIea.
OO6mwsBuM HezaBucuMoii nepemennoit (H.I1.) cropony kBaapara, Ciry)Kaliero ocHoBaHueM 0aka;
o0o3HauuM ee OykBoH X. fIcHO, uro x > 0. J[pyrux orpaHuueHuii HeT, 3Ha4uT, 0 < x < + 00 .
TakoBBI peanbHbIE IPaHULIBI U3MEHEHHSI HE3aBUCUMOM IIepeMeHHOM: X = (0; + 00)

3)Ecau h — BeicoTa O6aka, To V = xzh, OTKyJla HaxoauMm h = :—2

[ToBepxHOCTh 6aka COCTOMT M3 KBajJpaTa CO CTOPOHOM X M UYEThIpEX MPSIMOYTOJILHUKOB CO
CTOpPOHAMHU X U 12 3Haunt, S=x"+4 - 12 x=x 42,

X X X

Urak, S = x° + %, rae x (0; + o).

MaremaTtnueckas MOJIENb 3a7jaul COCTABJICHA.

Bropoii stan. Pabota ¢ cocraBieHHO# MOIENbIO.

Ha >tom »stane mns pyHkmum S = X% + %, rae x € (0; + o0), Hamo Hath Ywuaum. Jjis sToro

HYXXHa IPOU3BOIHAS (PYHKLINU:
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Xz x2
Ha nmpomexytke (0; + ©0) KpUTUYECKMX TOYEK HET, a CTAllMOHApHAsl TOYKAa TOJIBKO OJHA:
’ 3
S'=0, mpu x = V2V.
3 ’ 3
3ametum, 4To npH X < V2V BbInoaHgeTcss HepaBeHCTBO S™ < (), a npu X > V2V BbINOJIHIETCA

HepaBeHCTBO S” > 0. 3maunt X = V/2V. — eIMHCTBEHHAs CTALMOHAPHAS TOYKA, IPHYEM TOUKA
MUHUMYMa (DYHKIUU Ha 33JaHHOM NPOMEXKYTKE, a TIOTOMY B 3TOH TOYKE (DYHKLHS TOCTUTACT
CBOEI'0 HAaMMEHBIIIErO 3HAYEHUS.

Tpetuii atan. OTBET HA BONPOC 3a7a4H.

B 3agaue cnpammBaercs, Kakod JoJpkHa OBITh CTOpPOHA OCHOBaHMs, 4TOObI Oak uMmel
HaMMEHBUIYI0 NTOBEPXHOCTb. MBI BBIICHMIIM, YTO CTOPOHA KBaJpara, CIY)Kallero OCHOBAHHUEM

3
Takoro 0aka, paBHa V2V.
[TpumeneHne npon3BOIHON B GU3UKE 1 TEOMETPHUH.

Hcnonp3yss TeoMEeTpUYECKUN CMBICT IPOU3BOJHON, MOYKHO HCCIE€N0BaTh (YHKIUIO Ha
MOHOTOHHOCTb U IKCTPEMYMBI, HAXOJUTh yYpaBHEHHE KacaTelIbHOU, MPOBENEHHON K Irpaduky
¢yskuu. C 3TUM BBl YK€ TO3HAKOMUIINCH PaHEE.

Hcnonb3yss (pU3HUYECKUII CMBICT TPOM3BOJHOW MOXKHO HAXOJUTh CKOPOCTh (YHKIUH B
HEKOTOPBI MOMEHT BPEMEHH.

HaanMep: MaTepI/IaJ'ILHaH TOYKa ABHKCTCA 110 HpHMOﬁ COI'JIACHO 3aKOHY

2 .
s(t) = 12¢ - 3 t , T1e s(t) — myTh B MeTpax U t — BpeMs B ceKyHaax. Haliiure ckopocTb B MOMEHT

BpEMEHH t = 2cC.

Pemenne: v = s(t)’ = (12t* - % t3)' =24t -2t
v(2)=s(2) =24-2-2-2"=16m/c

3agaun:

1.Yucno 10 npencraBbTe B BUJE CYMMBI JBYX HEOTPHULATENBHBIX YHCENl TaK, YTOObI cymMMa
ATHUX yucel Obljla HanOOIbIIEH.

2.3 kpyrnoro OpeBHa nuamerpoM 40cMm TpeOyercss BbIpe3aTh Oanky MpsIMOYTOJIbHOTO
CedeHHs ¢ OCHOBaHHEM b u BeicoToi h. TIpounocTs Ganku mpomopruonambHa bh®. TIpn Kakux
3HaYeHUsAX b u h mpoyHocTh OyaeT HanOobIIeH?

3.Kpyriblii MeTajuIM4ecKuM IUCK pacIIMpsieTcsl NMPU HarpeBaHUM TakK, YTO €ro paanyc
paBHOMepHO yBennunBaercs Ha 0,01 cm/c. C kakol CKOPOCTBIO YBEIMUMBAETCS IIIOLIAb AUCKA,
KOTJIa €ro pajinyc paBeH 2 cm?

4.Komneco BpaiaeTcsi Tak, YTO yroj MOBOPOTa MPOMOPIMOHATIEH KBaIpaTry BpemeHH. [lepBblit
obopot ObLT caenaH kojiecoM 3a 8 c. HaliauTe yrioByro CKOpOCTh Kojieca depe3 48c mocie
Hayaja BpalleHusl.

5.JllnHa BEPTUKAIBHO CTOAIIECH JECTHUIIBI paBHa SM. HWKHHMII KOHEIl JIECTHUIIBI HAUMHAET
CKOJIB3UTh C MOCTOSIHHON CKOPOCThIO 2 M/c. C KaKkoil CKOPOCThIO OIYCKAeTCsl B MOMEHT BpEMEHU
t BEpXHUI KOHEI JIECTHUIIBI, C KAKUM YCKOPEHHUEM?

6.Haiitn Haubonblee 1 HAMMEHbIIee 3HaYeHNE GYHKIHA y =X — 8x* — 9 Ha oTpeske [-1;1]

7. Haiiti HanGoIbIIIee 1 HANMEHbIITee 3HaUeHIe QYHKIHH y = X° — 3X° — 9X Ha oTpe3sKe [3;4]
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BBInosnHUTE caMOCTOSITENBHO:

1.CyMMa [UIMH KaTeToOB IPSIMOYTOJIBHOTO TpeyroybHUKa paBHa 20 cM. Kakol JUIMHBI TOJKHBI
OBITH KaTeThl, YTOOBI TUIOIIAAb TPEYTOJbHUKA Obli1a HANOOIbIICH?

2.Kpyraplii MeTalNIM4eCKUN AMCK PpacUIMpSAETCs IpPU HAarpeBaHWM TakK, 4YTO €ro pajauyc
paBHoMepHO yBennuuBaercs Ha 0,01 cm/c. C Kakoi CKOPOCTBIO YBETUYHUBACTCS IUIOMIAIb AUCKA,
KOI'/Ia €T0 paauyc paBeH 2 cm?

3. Haifti HanGoblee i HAHMEHbIIee 3HaYeHHe GYHKIMN ¥ = X' — 2X> + 4 Ha oTpeske [2;3]

Tema: Borunciienne HeonpeaeJIeHHbIX HHTETPAJIOB
IIpakTnyeckas padora Ne 24

DyHKIIKS, BOCCTAHOBIICHHAS 10 3aJIaHHOM MPOM3BOIHOM, HA3bIBAETCs MepBooOpazHoi. M3 —
3a HaJIM4us Y QYHKIIMH HEKOTOPOTo mocTosiHHOTO C, MBI B IIPOIIECCE BOCCTAHOBIICHUS (DYHKIIHH,
HAaXOJMM HE OJIHY IMEepBOOOpPa3HYI, a MHOXKECTBO. MHOECTBO MEPBOOOPA3HBIX IJIsI OJHOU
MIPOU3BOTHOM HA3BIBAETCS] HEONPEICTICHHBIM HHTETPAJIOM.

[Ipouecc BoccraHoBiIeHHS (YHKIUU MO TMPOM3BOAHON HA3BIBAETCS HWHTETPHUPOBAHUEM
(metictBue oopaTHOE MU PEPEHIIMPOBAHUIO).

UToObl BBIYHCIATH HEONMPEICICHHbIE MHTErpasibl, HEOOXOAUMO 3HATh MPaBHI U (HOPMYIIBI
uHTerpupoBanus. [IpaBuna erie Ha3bIBalOT CBOWCTBAMU HHTETPANOB, a (POPMYJbl — Tabiuien
UHTErpasioB. MIHTerpansl B Hell cofieprKalirecs Ha3blBalOT TaOJINYHBIMU.

TlpaBuiia MATETPUPOBAHHS]
IL.f(u+v—k)dx = [udx+ [vdx - [ kdx

2./ m udx =m - [ udx, re m- unciI0 (MHOKHUTEIND)

3.(f f(0)dx) = f(x)

®opMyJIbl HHTErPHPOBAHHS
1. [dx=x+C.
2. [ mdx =mx + C

xTL+1

n+1

(98]

+C

fx"dx =

o

.Je¥dx=e*+C

.faxdx:a—x

Inx

9,

@)

dx
. f;zln |X| +C

~

. [sinx dx =cosx +C

oo

.Jcosxdx=-sinx+C

9. [Z =tgx+C

cos? x
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10. [ 4 =-ctgx+C

sin? x

11.f% = arcsin x + C

12. [ = arctg x + C

1+x2

YToOBbl BBIYUCIHTH JIOOON MaHHBIA MHTErpaj, HEOOXOAUMO CBECTH €ro K OJHOMY WIIH
HECKOJIbKUM TaOIMUHBIM. Takoi crmoco0 BRIYUCIICHUS HA3BIBACTCS HETTOCPEICTBEHHBIM.

HaHpHMep:f(6x5—%x+1)dx =6fx5dx-%fxdx+de: %—%X2+X+C:
=x’—x*+x+C

3amaun: BBIYUCIUTH HEONIPEACICHHBIA HHTETPaJL.

1. [(3x% + 5x — 1)dx 2. [(x? = 7x + 2)dx
3. [(5x* — 2x + 12)dx 4. [(2x* + 8x — 4)dx
5. f (3x5 ~24 7) dx 6. [(2x% + 7x — 10)dx
16 3 7
7f(x_3+ ;)dx Sf(x_4+ ;)dx
18 3 6
11. [ (3/x + cos x — 6¥)dx 12. [(Vx3 + 2sin x — cos x)dx
13. (Va3 + e* — 4¥)dx 14. (Vx® + 2% — 2sin x)dx

Tema: BorunciieHue onpeae e HHbIX HHTErPaJioB
IIpakTnyeckas padora Ne 25

OmnpeneneHHblil HHTErpal — 3TO MpHUpalieHre nepBooOpa3HOil Ha HEKOTOPOM OTpe3ke [ a; b].
Koneuno e camoii mepBoOOpa3HON HE JaHO, €€ HeoOXOAMMO HaWTH, BBIUYMCIUB
HEOoIpeesIeHHbIN HHTEerpall.

Bocnonszyemcs ¢popmynoit Hetotona — Jleitonuna:

b
J? f(x)dx = F(x)| = F(b) - F(a)
a

2
2
Hanpumep: BBIYMCIIATE ONpPE/IEIEHHBINA UHTErpa |. L 2xdx =x| = 2-1=1
1
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2

[iBx? = 2)dx=(-x)| =(2*-2) - (1*~1)=6

1

3agaun:
3 5
1[7 4x°dx
3.f04(x + 1)dx
5.f_21(2x —3x%)dx
edx
7L
9.f¢ cosxdx
BrInoaHuTE caMOCTOSITEIILHO:

1LV dx

13.f)(x? + 2x — 3)dx

2.f24 xdx
4.f_02(1 — 3x)dx
6.f01(4x — e¥)dx

8[: sinxdx

IO.fOn tgxdx

12,7 2vx dx

14.[7(3x% — x — Ddx

Tema: IlpuMeHeHHe onpeeIeHHOI0 HHTErpasia MpHu PelieHNH NPUKIATHBIX 32124

IIpakTnueckas padora Ne 26

C noMoIibio ONpeeIeHHOT0 HHTErpaia MOKHO HAXOJUTh IUIOLIAd KPUBOJIMHEHHBIX (QUTYD

W BBIUHUCIATE 00BEMBI TEI BpalicHus.

KpuBonuneiinas Tpaneuus — 310 ¢urypa (4acTb KOOPAMHATHOMN IUIOCKOCTH), OTpaHUYEHHAs!
CBepXy rpauKoM HENpepbIBHON Ha oTpeske [a; b] pyHKkuMu, cHU3Y — OTpe3koM [a; b] ocu ox,

1o OOKaM MPSMBIMU X =a U X = b.

V a v={(x)

v

[Tnomane Takoil GUrypbl paBHa oNpeAeIeHHOMY HHTETPally, BBIUNCICHHOMY Ha OTpE3Ke

[a; b]
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YToOBl BBMHCINTH IUIOMIAAh TaKOH (UTypbl, HEOOXOAMMO COCTaBHThH OIPEICICHHBIN
MHTETpal: 4YuClia a W b — Mpenenbl MHTETPUPOBAHUSA, MOJ 3HAK HWHTErpaja 3aluchiBacM
¢yHKuuio, rpaguK KOTOPO OrpaHUYUBACT (DUTYPY CBEPXY.

Hanpumep: BBIYHMCIUTH TUIOMAAb (QUTYPHI, OTPAaHUYEHHON JIMHUSAMH y = xL,x =1,x=2mu
OCBIO 0X

Pemienue: HE0OX0MMO MOCTPOUTH YEPTEK, YTOOBI BBIICHUTH, 4TO (hurypa OyneT sABISATbCA
KPUBOJIMHEHHOM TpaIrenuen.

S—fz 24 __32_2 r_ —o!
=), x“dx = 1—3-3— = 3KB.GI[.

X
3
beiBaer, uTo ¢urypa He SBISETCS KPUBOJIMHEHHOW Tpameuueil. MOXHO BBIICTUTH TPU
OCHOBHBIX CIIy4Yasi:
1.®urypa cHuzy orpannyeHa rpadukoM (QyHKIHH, CBEpXY — OCBIO OX.

B sTtom CJIydac TOKC MOXKHO BOCIIOJIB30BATHCA OIMPEACICHHBIM HWHTETPAJIOM, HO IIOCTABUB
nepca HUM 3HaAK «-«.

2.®urypa orpaHu4e€Ha CHU3Y OCBIO 0X, a CBEpXY — rpauKaMu HECKOJIbKUX (hYHKITUI.

B srom cinydae u3 To4ek mepeceueHHs rpadUKOB OMyCKaeM Ha OCh OX MEPIEHAUKYISPHI
(Toukn 00s3aTeIBHO MpOcUUThIBaeM). [loslyuuM HECKOJbKO KPHBOJIMHEHHBIX Tparneuui.
[Tnomans puryps! OyneT paBHa CyMMe IUIOMIAAEH 3TUX KPUBOJIUHEHHBIX Tparenu.

3.®urypa He OrpaHUYEHa OCBIO OX.

B sToM ciyuae u3 Touek nepeceueHus: rpauKoB onyckaeMm neprneHauKyaspsel. [lomydum ase
KPUBOJIMHENHBIX Tpalelyy, ONUPAIOIINXCS Ha OJUH OTpe30K ocu ox. [Tnomane Hamei guryps
OyzeT paBHa pa3HOCTH IUIOLIA/IeH 3TUX TPaIeIUi.

Taxk ke ¢ TOMOIIBIO ONIPEACIIEHHOT0 HHTETpaJla MOKHO HaXOJAUTh OOBEMBI TEII.
b .
V= fa S(x)dx, rue S(X) — uromaas ceyeHus Tela MIOCKOCThIO, TIEPIIEHANKYISPHON OCH OX.

3agaun:

1. BBIYUCIUTH MJIOMIAAb (PUTYPBI, OTPAHUYECHHON JTHHUSIMH:
1)y=x4,y=O,x=— I,x=1
2)y=x"—4x+5,y=0,x=0,x=4

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

4)y =4 — x>, 0CBIO 0X

Sly=x’,y=8,x=1

6)y =4x —x>, y=4—-x
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2.Haiitn o6beM Tena, MOJYyYEeHHOTO MPH BpaIICHUH BOKPYT OCH a0CIHMCC KPUBOJIMHEHHON
Tpaneuuu, OrpaHUYCHHON JINHUSAMU:

Dy=x*+1,x=0,x=1,y=0
2y=+vx, x=1,x=4,y=0
y=vx,x=1, y=0
BBINOJIHUTE CaMOCTOATENBHO:
1)y=x>,y=x+ 1 1 ocbio 0x

Dy=1-x*,y=0

Tema: Teopus BeposiTHOCTH. Pemienne 3axay.
IIpakTnyeckas padora Ne 27

Bepo;mmocmz; coOpITHS A paBHa OTHOHIICHHIO YHUCIa 1M HCXOJO0B HCIIbITAHHA,
6HaFOHpI/I${TCTBYIOH_[I/IX HAaCTYIJICHUIO COOBITHS A, K O6H.I€My YUCIy n BCCX PABHOBO3MOXHBIX
HCCOBMCCTHBIX MCXOJ0B, T. €.

P(A) =~
=—

CnenoBaTenbHO, [UIsl HaxXOXKICHHUS BEPOATHOCTH COOBITHS HEO0OXOIHUMO,
paccMOTPEB  pa3IUYHBIE HMCXOHAbl HCIBITAHUSA, TOJCYMTATh BCE BO3MOXKHBIC
HECOBMECTHBIC HCXOIBI N, BHIOpaTh YHCIO HWHTEPECYIOIIMX HAC HCXOJOB M U
BBIYHCIIUTHh OTHOIIICHHE M K N.

W3 onpeniesieHnst BRITEKAIOT CIICTYIOIINE CBOMCTBA:

1.Beposimuocmeb 1106020 codbimus ecms HeOMpPUYAMENTbHOE YUCILO, He
npesocxoosuee eOUHUYbL.

HeﬁCTBHTeHBHO, YUCIO0 M MCKOMBIX COOBITHH 3aKJIIOYECHO B npeaciax

0<m 0P =<1

=
=1 . PaznienuB Bce wacTtu HCpPaBCHCTBA HA 1 MOJTYYHUM

2.Beposimnocms 00cmogepHo20 cobbimus pasHa eouHuye, max Kax

3.B€p0}lﬂ’IHOCmb HEB03MONCHO20 COObIMUSL pasrna HYJ0, NOCKOJbKY n

ITpumep 1

BpocaroT urpanbHyto kocTh. HaliTu BEpOSITHOCTH TOTO, YTO: @) BBIMAIET YETHOE
YHCIIO OYKOB (COOBITHE A); 0) BBINAAET YHCIO OYKOB, kpaTHOoe 3 (coOwiTHe B); )
BBITIAZIET JIFOOOE YHMCIIO 0OUKOB, KpoMe 5 (coowitre C).

Pemrenue
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a) Ha rpansix urpajabHOM KOCTH UMEETCs TpU YeTHbIe UPpHI ( 2, 4 1 6),

T.€. YUCJIO MCKOMBIX MCXOA0B m = 3. Yuciao BceX BO3MOXKHBIX MCXOJOB paBHO 6 (BbIIAAET
3 1

Pl4)=2=1

11000¢ YHCII0 0YKOB OT 1 710 6 ). 3HAYMT, 6 2,

0) 3meck umeroTcs aBe nudpsbl, KpaTHbie TpeM: 3 u 6. CiienoBaTensHO,

2 1
P(B)=2=1

m=2, a YKCJIO BCEX BO3MOXKHBIX HCXO0B N = 6, OTKy/1a & 3
¢) UckombiMu ucxonamu sBisitoTcest udpst 1, 2, 3, 4, 6 — Bcero ux nsath (m=5). Yucio

P(C) =
BCEX BO3MOXKHBIX HCXOJO0B N= 6. HOBTOMY

ool

HI/ICerTHHMI/I CHy‘I&ﬁHLIMPI BCIMYHMHAMHM HAa3bIBAKOTCA cnyqaﬁHHe BCINYHNHBI,
KOTOPBIC IPUHUMAIOT JIMIIb KOHCYHOC UJIM CYHCTHOC MHOXKCCTBO 3HA4YCHUH.
CDYHKI_II/IH, CBA3bIBAIOIIas 3HAa4YCHUA

Clly4aiHOI
COOTBETCTBYIOIIUMU WM BEPOSTHOCTSIMH,

BCIINYHHBI C

Ha3bIBACTCS 3AKOHOM  pacnpeoeneHus
JUCKPETHOM cilydaiiHOM BennuuHbl. Ero ynoOHO 3a71aBaTh B BUI€ TaOIUIIBL:

3nayenusa Xi X X5 X3 Xn
BepositHocTs  Pj P, P2 P3 Pn
Cobptust X = x; (1 = 1, 2,3, ...,n) SABIAOTCI HECOBMECTHBIMH W EIUHCTBCHHO
BO3MOXKHBIMH, T. €. OHU 00pa3yIoT MOJHYIO CUCTEMY COOBITHI.

IToaToMy cymMa UX BEPOATHOCTEN paBHA €AUHULE: P1 T+ P2 T P3 ...+ P

OI[Ha N3 CaMbIX BaXHBIX YHCJIIOBBIX XapaKTCPHUCTHUK CJ'Iy‘-I&fIHOfI BCIIMYHUHBI €CTb
MATEMATHYICCKOC OXKHAAHUC.

Ecmn U3BECTHA JUCKpETHas ciyvyanHas BEIIMYMHA X, 3aKOH
pacpeneneHus KOTOpo UMeeT BUJL
3naueHus  Xi X1 X2 X3 Xn
BepostHocTs  P; p1 p2 p3 C pn
TO MaTeMAaTUYECKUM OXUAaHUEeM M(X) (WM cpelHUM 3Hau€HHEM) JAUCKPETHOM BETMUYMHBI X

HasbiBaeTcs uncino M(X) =xp; +xop2 + ... + X, Py

= 23;1 Lp1

Takum o6pa30M, MATEMATHUYCCKOC OXKHIAHUC IlHCKpCTHOﬁ cnyqaﬁHoﬁ BCIIMYHHBI

BEPOSITHOCTH.

X paBHO CyMME MTPOU3BEICHUIN BO3MOKHBIX 3HAUEHUH ATOM BETMYMHBI HA UX

bunomuanbHOE pacnpeneneHne

HYCTL IMPOU3BOAUTCA OIPCACICHHOC YHUCIO N HE3aBUCUMBIX OIIBITOB, NPHYEM B

KaXXaI0M H3 HUX C O)IHOI71 U TOM Ke BEPOATHOCTBIO MOXET HACTYIIUTh HEKOTOPOC
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cobpiTie p. PaccMoTpum ciydaitHyro BenmWuuHy X, TPEICTaBISIONIYIO COOOH YHCIIO
HACTYIUICHHI COOBITHI A B n OMBITax. 3aKOH €€ pacipeIeICHUs UMEET BUJI

SHauenua Xi 0 1 2 . n
BepositHocTs  P; P(Anp) P(An,1) P(An2) C P(Ann)
CF.: k n-k
I'ne P(A,x) Beraucnsercs no popmyie bepaymim P(A, k)= """ P q
e 4= 1—p.
3HaueHus Xi 0 1 2 S n
Bepositoets Py | C2pQqn—0 Clpign? C2p2gn2 | 0

3aKOH pacmpeleneHus, KOTOPBIA XapakTepusyeTcsl Takol TaOiuied, Ha3bIBaeTCs
OUHOMUAILHBIM.

ITpumep
Mounery mnoaOpacbiBatloT mnath pa3. CocTaBUTh 3aKOH paclpeneseHHs CaydailHou
BEJIMYMHBI X — YKCIIa BhINIaJICHUs repoa.

Penrenne

Bo3mosknbl creqyroniye 3HadeHus ciydaitnon Bennunnasl X: 0, 1, 2, 3, 4, 5. 3nHas,
1

4TO BCPOATHOCTD BbIIIAJACHUA rep6a B OIHOM HUCIIBITAHHUH PaBHA 2

Haitzem _ BEPOSTHOCTH  3HAueHHIt
Eiﬁiiizﬁ C:_‘-;' p? (14 —p)o=1- G)U . G)“: é BenMUYKHBI X 10 (opMmyIie

o= () (L -
g appe =0 () ()2
gy ape =10 () (-2
syt a-p =1 () (=5
RO RORE

P(As)=

P(As2)=3

P(As3)=3

P(Asa)=
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P(Ass5)=

3akoH pacrpeacii€CHusd UMECT BU

3HaueHUs Xi 0 1 2 3 4 5
BeposaTHocTH 1 5 10 10 5 1
Pi 32 32 32 32 32 32

[Tpou3ssenem npoBepky: 32 32 3z 3z 32 32

Jlucnepcuen ciaydailHOM BETMYMHBI Ha3bIBA€TCSI MATEMATHYECKOE OKUJAHUE

KBaapara OTKJIOHCHUA cnyqaﬁHoﬁ BCIIMYHUHBI oT €€ MaTCMaTHYCCKOI'O

OXHAaHHs.

O603HauUUM  JTUCHEPCUI0  CIIy4alHON  BEIHMYMHBI D(X), Torma coriacHo

omnpezeneHus: 0yaeM UMeTh

qyepes

D(X) = M (X -M(X)*).
OKa3BIBaeTC}I, YTO AUCIICPCHIO MOKHO BBIYHCIUTD U 11O (bOpMy'J'Ie

D(X) =M (X°) -(M(X))’,

T.. KAK Pa3HOCTb MaT€MaTHYECKOI'0 OKMIAHUWS KBAJpaTa 3HAYEHUH CIy4allHOM BEIUYMHBI U
KBaJpara ee MaTeMaTUYECKOro 0XKUIAAHMS.

BBomaT eme OAHY XapakTEpUCTHKY, Ha3bIBAEMYIO, CPEOHUM KEAOPAMUYECKUM
OmK/0HeHUuem CIydailHOW BennuuHbl X U 00bIYHO 0003HayarT OykBoi 6: ¢ = D(X) Ona

XapakTepu3yeT MPUMEPHBII pa3MaX,;§aMor0 OTKJIOHEHHS.

Ilpumep . Juckpernas cly4yainHas BEJIMYMHA X uMeeT  3aKOH
pacnpeneneHus
X 0 1 2
P 0,3 0,5 0,2

HaiiTn aucniepcuio u cpeaHee KBaapaTUYHOE OTKIOHEHHUE CITy4allHOM BEJIMYUHBI X.
Pewenue. Tlo popmyre M(X) =xp; +xp2 + 7 + x, p,. Haxonum

M(x)=0-03+1-0,5+2-0,2=0,9.

3anuiieM 3aK0oH pacipeesieHus: KBaJpaTa OTKIIOHEHHS 3TOM BEJTUYUHBI,

T.€. BenuuuHbl (X — M(X))2:

X -M(X))’

(0-0,9)°

(1-0,9)°

(2-0,9)°

P

0,3

0,5

0,2




Io dpopmyre D(X) =M (X)* - (M(X))* umeem
DX)= (0-0,972-0,3+(1-0,9)7%-05+(2-0,9%*02=0,81-03+0,01-05 + 1,21

0,2 =0,49.
NN

B cootBerctBuu ¢ popmynoit 0 (X) = D(X) , umeem O (X)=D(X) = =0,49=0

9

[Ipy  HaxOXJEHUHM  MATEMAaTUYECKOTO  OXKHMJAAHUA, JUCHEPCUU U CPEIHEro
KBaJpaTUYECKOr0 OTKIIOHEHHS CIy4YaliHOW BEJIUYUHBI:

1)  s3anmare 3aKoH pacrpeneneHus 3TOM BEIMYUHEI (COCTABUTH TAOIMILY):
X X1 X2 Xi Xn
P pl p2 pi pn

/1€ X;- BO3MOJKHBIE 3HAYEHUs CIy4YallHON BEIUYMHBL, p; — UX

BCPOATHOCTH,

2) HAWTM MareMaTH4ecKoe OXujaHue M(X) [AUCKPETHOM CiaydaiHon

BennuuHbl X 110 popmyne M(X) =xp; +xop2 + ... + X, pus

3) HAWTHU TUCTICPCHIO TUCKPETHON CIIy9allHOUM BEIMIMHBI 110 hopmyie:

D(X) =M (X°) -(M(X))’

4) HalTH CpelHee KBaApPaTUYECKOE OTKJIOHEHUE CIIy4alHOW BEJIMYMHBI 110
q)OpMyJIe\fg =D(X) .

3agaun:

1.B maptun u3 100 neraneii umeercs 5 OpakoBaHHBIX. ONpeaenuTe BEpOITHOCTh TOTO, YTO

B3dTad Haydady ACTaJlb OKAKETCA CT&H,I[&pTHOI’I.

2. Bribupatot Hayrazg uucio ot 1 1o 100. Onpenenure BEpOSITHOCTh TOTO, YTO B
ATOM YHCIIe OKaxeTcs mudpa 3.

3. Hailinute BeposSTHOCTH TOro, YTO Hayraja BblOpaHHOe uucio oT 1 mo 60
neantest Ha 60.

4 B kmacce 17 neBouek n 14 manbunkoB. OnpenennTs BEPOATHOCTh TOTO, YTO
00a BHIOpAaHHBIX YUCHHKA OKXKYTCS: a)MabUYMKaMHu; 0)1eBOYKAMH.

5. B cemusnHaunom TenepoHHOM HOMepe 3abbiTa mociuenHss — uudpa.
Omnpenenutbh BEpOATHOCTb TOTO, 4TO Hayraja BblOpanHas mudpa (ot 0 10 9) okaxercs
BEPHOM.

6. N3 kopoOkw, coneprxalieil n MpoHyMEpOBaHHBIX IIapOB, HAYraJ BBIHUMAIOT
OJIMH 3a APYTMMH Bce Haxopsmuecs B Heill mapel. OnpeaenuTs BEPOSITHOCTh TOTO, 4YTO
HOMeEpa I1apoB PaCIOJIO0kKATCS 110 HOPAAKY.
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8. Monety nmonopacsiBatoT 5 pa3. CocTaBUTh 3aKOH pacHpeAeeHUs CIy4daiHoMl
BeIMYMHBI X — BbIMaJieHus repba. Haiitu mMaTemarnueckoe OXXHIAHUE W JUCIIEPCHUIO
CIIy4ailHOM BEJINYMHBI.

9.1I0 ofHOMY M TOMY K€ MapLIPyTy B OJHMH U TOT K€ J€Hb COBEPILIAIOT MOJIET
TpU camosieTa. BeposSTHOCTh Iocaiku MO pacnMCcaHui0 A Kaxzaoro pasHa 0,7.
CocTaBUTh 3aKOH pacHpeesieHusl CIy4ailHOro 4ucia CaMoJIeTOB, OTKIOHUBIIMXCSA OT
pacnucanusd. HaliTu MareMaTnyeckoe 0KMIaHUE U TUCIIEPCUIO CIIy4aliHON BEJIUYMHBL.

10.YcTpoiicTBO COCTOUT U3 TPEX B3aMMHO HE3aBUCUMBIX AeTaliel. BeposTHOCTD
OTKa3a KaxJ0oi aeranu B ogHoM omnbiTe paBHa 0,1. CocTaBUTh 3aKOH pacrlpeesieHus
yyciaa OTKa3aBUIMX JAeTajled B OJHOM onbiTe. HallTu mMaremarnueckoe OKHUJIaHHUE U
JIUCTIEPCUIO CIYyYailHON BEJIUYMHBI.

11.CocTaBuTh 3aKOH pacHpeieseHus 4Yucia IMOMaJaHud B LeJIb IOpu S
BBICTpEJIaX, €CIM BEPOSTHOCTh IMONaJaHusl Mpu OJHOM BbicTpesie paBHa 0,6. Haiitu
MaTeMaTUYECKOE 0XKHUIaHNUE U IUCIIEPCUIO CITyYallHOU BEJIUYBbI.

BBINOJIHUTE CAMOCTOATENIBHO:

1.3 OykB COCTaBIEHO CIOBO «KHHUTa». DTO CIOBO PACCHINAIN U MPOU3BOIHHO
coOpainu cHoBa. KakoBa BEpOSITHOCT TOI'O, YTO CHOBA MOJIYUUTCS CIIOBO «KHHUTa»?

2.Momnety nondpaceiBatoT 6 pa3. CocTaBUTh 3aKOH PACIpEAEICHUS CIydaiiHOM
BennurHbl X BbIMajaeHus mudpsl. HaliTu MaremaTHueckoe OXHAaHUE W AUCIEPCHUIO
CIIy4ailHOM BEJINYMHBI.

Tema: Peunienne ypaBHEeHHUH U CHCTEM YPaBHEHH M.
IIpakTnueckas padora Ne 28

[lpu pemieHHMH MOKa3aTENbHBIX, JOrapu(PMUUYECKUX, TPUTOHOMETPUUYECKUX YpPaBHEHMI,
HEOOXO/IMMO CBECTH €r0 K OJHOMY WJIM HECKOJBbKHM MpPOCTEHIINM, pELIeHHE KOTOPBIX YyikKe
paHee pacCMaTpUBAIIUCh, MU K YK€ U3BECTHBIM YPaBHEHHUS.

OcHOBHBIE CIOCOOBI PENICHUs] YPaBHEHHUI:
1.Pa3noxeHne Ha MHOKUTENHN:

6T +35-6" =71 BuauMm, 4Tto Bce cTeneHn ¢ OJMHAKOBBIMU OCHOBAHUSIMH, TIEPEN X
CTOSAT OJUHAKOBBIC KOI(PPUITMEHTHI, BEIHECEM 32 CKOOKH CTETIeHb C HAUMEHBIIIUM TTOKa3aTeleM.
(BeiHOCHM, 3HAUUT JIeMKUM, a TP JACTIEHUH CTETIEHEe! ¢ OJJUHAKOBBIMUA OCHOBAHUSMHU MOKA3aTeIU
BBIYUTAIOTCS):

6! (6> +35) =71 (B ckOOKax He JOIKHO OCTATHCA X)
6~ 71="71]:71
6X7] :1

6X—1 :60
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2.3ameHa nepeMeHHON (0OBIYHO CBOAMM JaHHOE ypaBHEHUE K KBaJIPaTHOMY):

2sin’x +sinx — 1 =0 B YPAaBHEHUU NIPUCYTCTBYET BTOPask CTEIIECHb, MOINBITAEMCSI CBECTH €0 K
KBaJIpaTHOMY, B KBa/IpaTHOM YpaBHEHUU HET cuHycoB. ClienaeM 3aMeny:

Sinx =t

2
200+t—-1=0

1
t= > t = 1 Cnemaem oOpaTHYIO 3aMeHY, TIOJYYUM JIBa TPUTOHOMETPHUSCKUX YPABHCHHUS,
pelIuM Hx.

. 1 )
Sinx = 5 sinx =1
Xi=arcsina+2nn,n € Z YaCTHBIN cilydai

o1 T

Xlzarcs1n5+27tn,nEZ x::+2nn,nEZ

Xl:§+2nn,nEZ
X,=m-arcsina+ 2nn,n € Z

X2=n—g+2nn,n€Z

5
Xg=§ + 2nmn,n €Z

Tak ke ObIBAIOT ClIydau, Korga nmpuxoanTcsa CHadajla BOCIIOJIb30BaThLCA IMMPpaBUJIaMHU WA

CBOWCTBaMH:
logs(x + 1) + logs(x +3) = 1 om:{ii;ig X€E (-1;00 )
log3((x + 1D+ 3)) = log; 3
X +4x+ 3=3
X +4x=0
X=0,e O3 X = -4 "He € O/I3 — nOCTOPOHHUIT KOPEHB

OtBer: x=0

Pemenne cuctemM ypaBHEHHI OOBIYHO pelIaeTcs BbIPaKEHHUEM KaKOH-HUOYAb NMEpEMEHHOU U3
OJIHOTO YPAaBHEHUS U MTOJACTAHOBKON B IPyroe.

3anaun: Pemnth ypaBHEHUE

1.3%+33 7 *=12 2.5 T =gxt!
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34°-5-2"+4=0 49*°-8-3"-9=0

5.(log, x)?+ 2log, x =3 6.0g(x —9) +1g2x — 1) =2
7.]og, x -log, x “ logz(x —2) =0 8.2cos’x — 5 cosx = 3
9.sin2x" tgx + sin2x =0 10. tg’x — 4tgx + 3 =0

Pemuts cucremy:

254+ 2V =12 x+y=5
1{ 3%y =3 2'{4X+ 4y =80

{ lg(y —x) = lg2 { x+y=7
‘Uog, x —4 = log, 3 — log, y Ugx+1lgy=1

Tema: Penienne HepaBeHCTB U CHCTEM HEPaBEHCTB.
IIpakTuyeckas padora Ne 29

[Ipu pemeHHN HEPaBEHCTB MCHOJB3YIOTCS TE YK€ METOJbI, YTO M NPH PEIICHUU YpaBHEHUH.
Tak ke crenyer IMOMHUATH O METO/IE MHTEPBAJIOB. YUYHUTHIBATH 00JIAaCTh JOIYCTHMBIX 3HAYCHUI.
Tak, Hanpumep, pelIeHHE JIOTapUPMHUYECKOTO HEPABEHCTBA CBOAMTCS K DPEIICHHIO CHCTEMBI
HEPaBEHCTB.

log,(x+2)< 3
log,(x + 2) <log, 23
a=2> 1,0 yHKIMS BO3PACTAET, 3HAK HE MEHSAETCS

{x+2 < 23
x+2 >0

{x+2 <8
x+2 >0

{XX>< —6 2

OtBeT: X € (- 2; 6)
3agaun: Pemnts HEpaBeHCTBA
12771422724 0777 <448
2421 _8>0
3377 +3 <28

41g2x - 3) > lg(x + 1)
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5.logp3(2x —4) > logps(x + 1)

6.1gBx—-7) <lg(x+1)
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