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IMosicuuTeILHAS 3aIMCKA

MeTtoanyeckre peKOMEHIAIMH 0 BBIMOJIHEHUIO MPAKTUYECKUX paboT oOecreyuBaroT
peanuzanuio  paboueil mporpaMMbel MO ydyeOHOM aucuuiuinHe. Peanmzanust mporpammel
00ecrneynT KOMIIETEHTHOCTh OyAyILMX CIEHUATUCTOB B JJAHHOM OOJIACTH KaK HEOTheMJIEMOMN
YaCcTH UX Mpo(decCHoHANIN3Ma B IMEPHOA BCTYIUICHUS B CAMOCTOSTEIBHYIO KHU3Hb.

CoBpemeHHbBIE TpeOOBaHMS K y4eOHOMY IPOLECCY OPUEHTUPYIOT YYUTENs Ha IPOBEPKY
3HaHUM, YMEHUI U HaBBIKOB 4Yepe3 AEATeNbHOCTh yyanuxcs. [IpakTuueckue paboThl O3BOJISAIOT
dopmHpoBaTh, pa3BUBaTh, 3aKPEIUIATh YMEHMs M HaBbIKM, I10JIydaTb HOBBIE 3HaHUS.
[lpakTuyeckass JeATENBHOCTh HA YpOKE SBISIETCS HEOTHEMJIEMOW 4acTblo  y4eOHO-
IIO3HABATEIbHOIO IIpollecca Ha JIO0OM  €ro 3Tame — IpH H3Yy4eHHH HOBOTO MaTepuana,
IOBTOPEHUHM, 3aKpEIUICHUH, O0OOIEeHMH M INpoBEepKe 3HaHUIl. B mpomecce npakTuyeckux
3aHATUI BbIpabaThIBaeTCsl CHOCOOHOCTh U TOTOBHOCTh MCIOJIB30BATh TEOPETHUECKUE 3HAHUS Ha
IIPAKTUKE, pa3BUBAIOTCS UHTEJUIEKTYaIbHbIE YMEHHUS.

[IpakTueckue  pabOTBl  MPOBOASATCS  COMVIACHO  KaJIEHJIAPHO-TEMaTHYECKOMY
IUTAaHUPOBAHMIO, B COOTBETCTBUH € TPEOOBAaHUAMU y4eOHOM MPOrpaMMBblI 110 TUCLUITIIMHE.
[TpenonaBarens 3apaHee HHPOPMHUPYET yHaIMXCs O IpaduKe BBIMOIHEHUS 3TUX PadoT.

OneHka 3a IPakTHUYECKYI0 pabOTy BBICTABISETCS KaXKIOMY CTYAEHTY, IPUCYTCTBOBABIIEMY Ha
YPOKe, KOrja IpoBOAMIach JaHHas paboTa.

[TpakTyeckue paboOThl MOTYT MTPOBOAUTHCS KaK MHIMBHYaIbHO, TaK M Ul Hapbl WIN TPYIIIbI
CTYACHTOB.

[TpaBuiia BBIMOIHEHUSI TPAKTUYECKUX PabOT

1. OOyuvaromuiics [OJIKEH BBINOJIHUTH IPAKTUYECKYI0  pabOTy B COOTBETCTBUU C
MIOJIyYE€HHBIM 3a/IlaHUEM.

2. Kaxnplii oOyvaromuiicsi mocje BBITOJHEHHUS PaOOThHI JIOMKEH MPEACTaBUTh OTYET O

IPOJIETAHHOM paboTe C aHAIN30M MOIYYEHHBIX PE3YJIbTaTOB U BBIBOAOM I10 paboTe.

3. Otyer o0 mpojenaHHOW pabOTE CIEAyeT BBIMOIHATH B TETPAIAX IS MPAKTHYECKUX
pador.

4. ConepikaHue oT4eTa yKa3aHO B OIMCAHUH MTPAKTUUECKON pabOTHI.

5. Ta6J'II/IHI)I U PUCYHKH CJICAYCT BBIIMOJHATE C ITOMOINBIO YEPTCIKHBIX HHCTPYMCHTOB

(JIuHENKH, UPKYIS U T. J1.) KapaHJalloM.

6. Pacuer cnenyet mpoBOIUTH ¢ TOYHOCTBIO 10 JBYX 3HAUAIIUX LUQD.

7. Ecnu oOyuaromuiicss He BBIMOTHHI MPAKTUYECKYI0 pabOTy WM 4acTh PabOThL, TO OH
MOYKET BBINOJHUTh PabOTy WIM OCTaBIIYIOCS 4acThb BO BHEYPOUHOE BPEMsl, COIVIACOBAHHOE C

mpenoaaBaTCiICM.



Bce paboTsl opopmIIAIOTCS B ClIEMUANBHBIX TETPAIAX IS MPAKTUYECKUX 3aHATHIA.

Kpurepun oneHuBaHus NpaKTH4YeCKO padoThI.

Ommemka «5» cTaBUTCS, €CIU YUECHUK:

. pa60Ta BBITIOJIHCHA ITOJIHOCTBIO,
e B IJIOTMYCCKHX PACCYXXACHUAX U 000CHOBaHUU pEUICHUSA HET HpO6€JIOB u OH_II/I6OK;
e B PCIICHHUU HET MAaTEMATHUYCCKUX OIINOOK (BO3MO)KHa OJHa HETOYHOCTD, OITMCKA,

KOTOpas HC ABJIACTCA CIICACTBUEM HC3HAHUA WJIWM HCIIOHUMAHUS y‘-IGGHOI‘O MaTepI/IaJIa).

Ommemka «4» CTaBUTCH, €CJIIN YUCHUK!

e paboTa BBITOJHEHA MOJHOCTHIO, HO 0OOCHOBAHMUSI IAr0OB PEIICHHS HEAOCTATOUHBI (€CITH
yMeHHE 000CHOBBIBATH PACCYXKIEHUS HE SIBISLIOCH CIIEUaIbHBIM O0BEKTOM MPOBEPKH );

e JIOMYIICHBI OJJHA OLIMOKA UK €CTh IBAa — TPH HEJ0UETA B BBIKIIAJKAX, PUCYHKAX,
yepTekax Wwin rpadukax (€ciau STH BUII padOT HE SBISUIUCH CIICUATEHBIM 00BEKTOM

IIPOBEPKN).
Ommemka «3» CTaBUTCS, €CIIH YYCHHK:

e JIOMYyIIEHO O0Jiee OJHOM OLIMOKY WK O0Jiee IBYX — TPEX HEJO0UYETOB B BBIKJIAIKAX,
yepTexkax WK rpadukax, HO yJauuiics o6nagaer o0s3aTeIbHBIMA YMEHUSAMH 110

IIPOBEPSIEMON TEME.
Ommemka «2) CTaBUTCS, €CIIA YUCHHUK:

e JIOMYIICHBI CYIIECTBEHHBIC OITMOKH, TTOKA3ABIIINE, YTO YUAIIHICsS HE 00IagaeT

00s13aTEILHBIMU YMCHUSAMU I10 JIZLHHOIZ TEME B IIOJTHOM MEpeE.
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3AJTAHUA B BUJE IPAKTUUECKOM PABOTBL

INPAKTUYECKAS PABOTA Nel

«ApudmeTndeckre IeHCTBUS HAJl YUCITAME.

HEJIb PABOTbI:

w

KoppektupoBaTb 3HaHHA, YMEHUS M HABBIKH B  TEMeE:
«Apudmernueckre ASHCTBHS HAJ YHCTAMU»

OBnaners IIPAKTUYECKUMHU HaBbIKaMU BBITIOJTHECHUS
apu(pMeTHYECKUX ACHCTBUI HaJ YUCIAMH.

3aKpennuTh U CUCTEMaTU3UPOBATh 3HAHUS 110 TEME.

Onpenenutb YpOBEHb YCBOEHMSI 3HAaHUM, OLIEHUTh pPE3YJbTaT
JESTEIIBHOCTH y4-Csl.

OBOPYJIOBAHME: MHCTpYKIIMOHHO-TEXHOJIOTUYECKHUE KAPThl, MUKPOKAJIBKYJISATOPHI.

HpaKTI/I‘leCRaﬂ 4acTb

l.BOHPOCbI AJIA MOATOTOBKH

1.Ha3BaTh apudmeTndeckue AeWCTBUS HAJl YUCIAMH.

2. OnpenencHue HaUOOJBIIIETO OOIIETO JETUTEII.

3.0Hpe,[[eJ'IGHI/Ie HaAUMCHBIICTO 06mero KpaTHOIO.

2. Yka3aHus K BbINOJHEHUIO.

1. [IpounTath COOTBETCTBYIOUIUHN 3a/IaHUIO pa3zel o yueoHoMmy nocoduto «Martemarukay M.U.
bammaxkos, riassl 1, cTpanuis 5 — 22.

3.Coaepxanue padoThbl:

Bapuanr 1

1.Hatitu HO/l u HOK uyucen:

a) 154 1 210

6) 2551 510

2. Haiinute ocTaTok OTOENEHUS Ha 3 YHCIIA:

a) 1 234 321; 6) 55 555 155 555

3. 3anucath B BUJE JECATUIHON ApOOH

5 2 1
a) o 6);, B) 1 e

Bapuant 2



1.Hatitu HOJl u HOK wyucen:

a) 120 u 144

6) 105 u 165

2. Haiinure ocraTok otaeieHud Ha 9 yucoa:
a) 1234 567; 6) 55 555 155 555

3. 3anucaTh B BUJIEC JECATUYHOM IpoOu
7 3 8

a)— 6)1—; B)4—.
20 8 25

INPAKTUYECKAS PABOTA Ne2.
«BplunciieHne U cpaBHEHNE KOpHEW. BhInoaHeHne pacueToB ¢ paaukanamu. Pemenne

IIPUKJIAHBIX 3a7a9».
HEJIb PABOTBI:

1. KoppekrtupoBaTh 3HaHUS, YMEHMs Y HaBBIKM B TEMe:
«BpruncieHne W CpaBHEHHE KOpPHEW. BBINONIHEHHE pacueToB C
panukanaMu. Perenne npukiiagHeIx 3a1au»

2. 3akpenuTh W TPOBEPUTH TEOPETHUYECKHE 3HAHHUA B XOJIE
BBITMOJIHEHUST YIPaXXHEHUH, BbIpaOOTaTh HABBIKM TNPUMEHEHUS
TEOPETHUYECKUX 3HAHUM Ha MPAKTUKE.

3. OO0ecrieunTh yCBOCHHE TIOHATHI KOPHS HATYPaJIbHON CTENICHH U3

yucaa. PopMUpOBaHUE NPEACTABIEHUN O CBOMCTBAX KOPHEU U
NecTBUAX ¢ KopHAMU. DopMHUpOBaHUE YMEHUH MpeoOpa3zoBaHus
KOpHEH

4. Omnpenenutb YpOBEHb YCBOEGHMSI 3HAaHUM, OLIEHUTh pPE3yJbTaT
JEeATEIbHOCTH Y4-Csl.
OBOPYJOBAHME: NHCTpYKIIMOHHO-TEXHOJIOTUYECKHE KaPThl, MUKPOKAJIBKYJISATOPBI.

TeopeTuyeckas 4acThb.

m
Ecmun— HaTypaJIbHOC YHUCIO0, M — IIEI0C YUCIO U YACTHOC Z ABJIACTCA LEJIBIM YUCIIOM, TO IIPU

a> 0 cripaBeJIMBO PaBEHCTRBO .

. ;
Va™ =a ™.
Onpenenenne. ApupMeTHIeCKUM KOPHEM HaTypajbHOI CTENEeHH

N>=2 U3 HEOTPULATEILHOTO YHCIIA @ HA3bIBAETCSI HEOTPULIATEIBHOE YHCIO0, N- 51 CTENEeHb
KOTOpOTO paBHa a.

KopneM n — #i crenenu u3 JeHCTBUTENBHOIO Yncia a (n — HaTypajJbHOE YKCIIO) HAa3bIBAIOT TAKOE
NEHCTBUTENbHOE YHUCIIO X, MPU BO3BEACHHUU KOTOPOrO B CTEMEHb N IMOJyYaeTCs YUCIOo a. JTO
9rCcII0 0003HAYAIOT: X= a N - MOJKOPEHHOE BBIPAXKECHUE -TOKa3areidbh KOpHa HeoTpuiarenpHoe
3HaYeHHE KOpHS h —il CTENEeHU U3 HEOTPHUIATEeNbHOTO YHWCiIa Ha3bIBaeTCs apu(MeTnyecKum
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kopHeM. Ornepanusi U3BJICUEHUSI KOPHS SIBISICTCS OOpATHOW IO OTHOIIEHHUIO K BO3BEACHUIO B
COOTBETCTBYIOILYIO CTeneHb. 5% =25 10° = 1000 0,3* = 0,0081 V25 =5 3 4. Horna BeIpakeHue

\/5 Ha3bIBAIOT PAUKAJIOM OT JIATUHCKOI'O CJI0OBa radix — «KOPECHB.

Kopenbp 4érHOI cTemeHM uMeeT CMbICH (T.e. OmpeneiaéH) TONbKO s HEOTPULATEIbHOTO

MNOAKOPCHHOI'O  BBIPAKCHMUA,

IMOAKOPEHHOI'O BBIPAXKCHU .

Ceolicmea KopHsi n-ou cmeneHu
(ons heN, KkeN, n>1, k> 1)

W = "{/; ’{/ﬁ 20e a=0, bz0

7°

g

Jl1st BEIUMCIIEHUSI KOPHEH MCIONIb3yeM TaOJUIly CTeTNeHEH.

Ja _¥a

(%)k: a®, 20e a=0
Ykla ="Ha, e20e a=0
T = r\l/(l_k, ede a0

o lal, n-uemno
a =%
la, n-neuemro

V—a=-Ra, n—HeuemHo
k
a® =Ya*, 20e a =0

2

20e a=0, b>0

KOpPEHb HEYETHOM CTENEHU HMEET

n—

CMBICII JUIS JIF000TO

11



Tabnuua creneHeun

a1 | 2 3 4 5 6 7 8 9 10
2 2 4 8 16 32 64 128 256 512 1024
3 3 9 27 81 243 729 2187 6561 19683 59049
4 4 16 64 256 1024 4096 16384 65536 262144 1048576
5 5 25 125 625 3125 15625 78125 390625 1953125 9765625
6 6 36 | 216 | 1296 | 7776 46656 279936 1679616 10077696 60466176
7 7 49 343 | 2401 | 16807 | 117649 | 823543 5764801 40353607 | 282475249
8 8 64 512 | 4096 | 32768 | 262144 | 2097152 | 16777216 | 134217728 | 1073741824
9 9 81 729 | 6561 | 59049 | 531441 | 4782969 | 43046721 | 387420489 | 3486784401
10 | 10 | 100 1000 | 10000 | 100000 | 1000000 | 10000000 | 100000000 | 1000000000\ 10000000000
11 | 11 | 121 | 1331 | 14641 |161051 |1771561 | 19487171 | 214358881 |2357947691|25937424601
12 | 12 | 144 1728 | 20736 | 248832 | 2985984 | 35831808 | 429981696 |5159780352|61917364224
TPEHUPOBOYHASA TABJIUIIA
Brraucnure:
2 5 3 2 4 2 3
51 (32k | 42 | e | a5 | (V27 | 35 | (BB | 164
3 1 1 1 1 1 1 1
32 5 [lj 2 | 1253 (1) 3| 16 4 [i) 2 | g14 [ij 3
/ 9 8 16 27
1 1 1 1 1 1 1
3 164 642 83 325 273 814 643 252
S I Y A 22 3 M V) it I V) A 3 R B V) R I ¥
3 \2 33 1 1L o\ 3L =
A6 6T G 66 GG
3 62 4 33 51 34 53 -2 41
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BAPUAHTBI IPAKTUYECKOM PABOTHI

Bapuanr 1.

1. Haiinute 3HaUCHUE BBIPAKEHUS: 327 .

2. Pemmre ypaBHEHHE: x4 =_16.
3 16 .55 5 . 3250
3. Bemauciaure: a) /1000 - 27 -8 ; 6) 4a ;B8) V04~ -57 ;1) T
2

4. Kakoe u3 uncen OOJbIIE: 7\/128 U % ?

Bapuanr 2.

1. Haiiaute 3HaUCHUE BBIPAKEHUS: Y625 .

2. Pemmre ypaBHeHHE: x3 =125 ,

6 4/
3. Bouuciure: a) 364 -125 - 729 ; 6) 51/% ;B) § (%j 126 ;T) %
4=
” B

4. Kaxoe u3 uncen OOJIbIIIE: % 4503051 ‘\1/5 ?

Bapwuant 3.

1. HaiiguTe 3HaUeHUE BBIPAKECHUS: {/-128 .

2. Pemmwre ypaBHEHHE: x4 =64.

3 4f
3. Berumciure: 2)4/0,0081 -0,0016 - 625 ; 6) 3/2-3/4 ;) 3\/163.(3 .0125 ; 1) ;/;2.

4. Kakoe u3 umcen Gompme: V5 wim 33 ?

Bapuasnr 4.

/ 1
1. Haiigute 3HaUCHUE BBIPAXKEHUS: 6 6_4 .

13




2. Pemmre ypaBHeHHe: X~ =—

4 5/
3. Beiunciure: a) 416 625 -81 ; 6) 3192 -%/%; B) 1{/274 (%) (05)" ;1) ﬁ

5__ 1
243"

4. Kakoe u3 uncen OOJIbIIIE: %/7 WA %?

Bapuanrt 5.

A .

w

HaiinuTe 3HaueHne BbIpakKeHUS: J-32 .

Pemure ypaBHEeHME: x4 =16 .

Breluuciure: a) 9 é-lOOOOO ; 0) %?\’/g’ B) 3/76 .59 ) V200 - /8 .

J2

4. Kakoe u3 umcen onpme: J—11 wmm 5\/— 77

Bapuanrt 6.

. / 1
1. Haiigure 3HaueHuE BeIpaXkenus: 4 E .

2. Pemmre ypaBHEHHE: X% =-32.

3 3
3. Bemunciure: a) 3/0,00001 - 32 - 0,00243 ; 6) 316 -2 ; 8) ¥38.220 : ) M.

34

1
4. Kakoe u3 uncen 6onpme: §/0,04 umu 61/% ?

KoHTpoJsbHbBIE BONIPOCHI:

1. [atb onpeneneHne apu)METHIECKOTO KOPHS U CTEIICHU C PAllMOHALHBIM ITOKa3aTeJIeM.
2. CaoiicTBa KOpHEH.

INPAKTUYECKAS PABOTA Ne3

«PenieHne uppaloHaNbHBIX U NTOKA3aTeNIbHBIX YpaBHEHUU. CpaBHEHUE CTENEHEN U

HEJIb PABOTHDI:

1.

2.
3.

peoOpa3oBaHKe BbIPAKEHHUI.

KoppektupoBath 3HaHUS, yMEHHUS H HaBbIKH B Teme: «Pemenue
MOKa3aTeIbHbIX YPABHEHUM U HEPABEHCTBY.

3akpenuTh U CUCTEMATU3UPOBATH 3HAHUS 10 TEME.

Onpenenutb  ypOBEHb  YCBOGHMsI 3HAaHUM, OLEHUTh  pe3yJabTaT
NeSATEIbHOCTH Y4-Csl.

OBOPYJOBAHME: HHCTpYKIIMOHHO-TEXHOJIOTUYECKHE KapThl, MUKPOKAJIbKYJISATOPBI.

14



ITAMATKA
IIpu pemieHny UppPaLMOHAIIBHBIX YPABHEHUN CIEAYET YUUTHIBATh, YTO:

1)
2)
3)

4)

NOJKOPEHHOE  BBIPAXKEHME  KOPHSA  YemHOo#l  CTENEHUW  JIOJDKHO  OBITh
HEOTPHULATEJbHBIM U 3HAYCHUE KOPHS HEOTPULIATEIIBHO;

BCE KOPHU He4YemHoul CTEIICHU OIIPENEIICHBI IIPU JII0OOM JCHCTBUTEILHOM 3HAYCHUN
IIOJAKOPEHHOI'O BBIPAXKCHUS;

UCIOJIB3YIOTCSl J1BA OCHOBHBIX METOJZla — BO3BEACHHE 00€uX 4YacTeil ypaBHEHHs B
OJIHY U Ty K€ CTEIICHb U BBEJICHUE HOBO IIEPEMEHHOM;

IIPY BO3BEACHUU 00E€UX YacTell ypaBHEHUS B UETHYIO CTEIIEHb 603MOMCHO TIOSIBIIEHUE
IIOCTOPOHHUX KOPHEH, IO3TOMY IIPOBEPKA SBJISETCSI COCTABHOW YAaCThIO PELICHHUS.

YKA3AHUS K BBIITOJHEHUIO MIPAKTUYECKOM PABOTBI
[TPUMEP 1. Pemnte ypaBHeHue Vv X+16 —x+4=0.

PEIIEHUE. Yenuaum paaukai U 3aTeM Bo3BeJeM 00e 4acTH B KBaJpaT

(\/x+16)2 =(x-4)%, x+16=x2 —8x+16,

2
X —-9x=0, Xy =0, x2:9.

IIposepka nokasbIBaeT, 4To x1 = 0 — HOCTOPOHHUI KOPEHb.

OTBET: 9.

[TPUMEP 2. Pemute ypaBHEeHHE x% +3x—18+4Vx? +3x—6=0.

PEIIEHUE. Bgedem nosyio nepemenuyrot =+ X2 + 3% — 6, t>0. Torma x2 +3x=t2+6 u

ypaBHEHHE IPUMET BUJ

t2 +6-18+4t=0, t2 +4t-12=0, '[l =2 Wi t2 =—06 - HEe OJXO/IUT 1O CMBICITY.

Jlanee

Vx2 +3x—6=2, x2+3x-6=4, x2+3x-10=0, X, ==5, X, =2.
OTBET: - 5: 2.

BAPUAHTBI IPAKTUYECKOM PABOTHI

15



Bapuanrt 1.

Pemvite ypaBHeHuUs:

a) V2x+12 =2x+10; 6) Vx+2++/3-x=3; B) V4x+9-/lIx+1=+/Tx+4.

Bapuant 2.

Pemvite ypaBHeHuUs:

a) 24/x+5=x+2;  6) V3x+1-+/x+4=1; B)+18-3/x+10 =4.

Bapuanr 3.

Pemnre ypaBHeHUs:

a) VX+5+1=X; 6) VXx+3+/83x-2=7; B) V3X+4+/x—4=2Jx.

Bapuasnr 4.

Pemute YpaBHCHHUA:

a) V2x+14 =2x+12; 6) Vx+5—-+/x-3=2; B)\/——\/24—+'\/2+X=0.
+ X

TPEHUPOBOYHBIN PA3IEJ

«HAYAJBbHBIN» YPOBEHb:
X X
5% >125 03 <0,0081 (%j _1 6% =1 (% =1 7%=1

1
—X
22X <16 0,53X 28 0,14X :10 32 :27 40,3X :64 (\/6)7X :1

1 ypoBens:

8_1'23X :8 \/§_33X:% 27—1.33X=\/§ \/5.52)(:25)(_%

X 4+X
10 _joxtgp.ps2zx o L o1 _ o3« gax 27" _3

0,12X+3 52)(—2 92X o 81

16



2 YPOBEHb:
4% -3.4%2 =52 9¥ +3.3X-18=0

4¥ —6.2* +8=0 5% -7.552 =90

IK3aMeHallMOHHbII mMarTtepuaJj:

1 4x—y
a) (7) =% 5 2.3 _3X_15;  p) 49%-8.7% =7
59%=Y _ 45,

r) 2X2_3 ‘5)(2_3 _ O,OIQOX_lf, I[) 9X+2 -2 .3X+l -3=0.

BAPUAHTBI IPAKTUYECKOM PABOTHI

Bapuanr 1.

1. TloctpoiiTe B 0JHON KOOPAMHATHOW TUIOCKOCTH rpaduku (HyHKIUN
y=2%y=2"-1uy y=2"?%_-1,

2. Pemmrte ypaBrenue: a) 871 -2% =8; 6) 5°-7.52=90; B) 9% +3*1 =18.

X
3. PemmTe HEPABEHCTBO: a) (éj >27; 6) 4" +16>10-2",

Bapuaur 2.

1. Tloctpoiite B 0JJHON KOOPAMHATHON INIOCKOCTH Irpauku (yHKIHUN

X X x-1
1 1 1
= — y =| — 2 = — 2.
g @ g (zj+ ‘Y @ .

2. Pemmre ypaBrenne: a) 27 1-3% =27 ; 6) 4*-3.4"2=52; ) 4* -6-2* +8=0.
3. Pemmute HepaBeHcTBO: a) 05" < 2\/5; 6) 9 +3-3*>18.

INPAKTUYECKAS PABOTA Ne4
«Haxoxenue 3HaueHuit toraprudma o Npou3BoILHOMY OcHOBaHHUIO. [lepexoa ot oxHOTO

OCHOBAaHUS K JPYTOMY».

HEJIb PABOTbI:

5. KoppektupoBaTh 3HaHMSA, YMEHUS U HaBBIKH B  TeMe:
«Haxoxnenne 3HaueHUM Jorapugma MO  MPOU3BOJBLHOMY
ocHOBaHuI0. [lepexos1 0T 0THOr0 OCHOBAHUS K IPYrOMY»

6. OBnanersb IIPAKTUYECKUMHU HaBBIKaMU BBITIOJTHEHUS
apudmMeTHnyecKuX NEeHCTBUIN HAl YHCIaMHU.

7. 3aKkpenuTh U CUCTEMAaTU3MPOBATH 3HAHMS 10 TEME.

17



8. OmpenenuTs ypOBEHb YCBOCHHUS 3HAHHM, OIEHUTH pPE3yIbTaT
JeSITeIbHOCTH Y4-CSl.
OBOPYAOBAHMUE: uHCTpYKIIMOHHO-TEXHOJOTMYECKHUE KAPThl, MUKPOKAIbKYJISTOPHI.

TeopeTuyeckas 4acThb.

Onpenenenne: JlorapupmMom moiokuTeLHOr0 uncaa b mo ocuosanuro a

loz b
(o003HavaeTcs Ba ) — Ha3bIBaETCS IMOKA3aTeIlb CTEIEHHU, B KOTOPYIO Ha0 BO3BECTH (1,
4To0kI Tonyunts b, Tne b > 0,a >0, a# 1.

log,b=za" =b log,a® ==z

[Tpumepsr.

loge 8 = 3, Tak kak 2° = 8;

. -9
log; 49 = 2, rak kak 7- = 49;
1 A5
logs — = —1, Tak Kak 5 = = —;
5 5

= 1

1
logg V3 = 5 TaK Kak 33 = /3.

JecsTHUHbII Jorapudm — rorapudm ¢ ocHoparmeM 10, KoTopbiii 0603HauaeTcs Kak |8
1gl00=2 log, 4100 = 2, tak xax 107 =100

HarypaabHbiii Jorapudm — sorapudm ¢ ocHOBaHHEM €, 0603Ha4aeTcs In

CaoiicTBa 1orapumMos.

HpHa}D,b}D,ail,bil,c}{],cil

OcCHOBHOE JIOrapu(PMHYECKOE TOKIECTBO
alog(Z b -
R2logg3 _ (8log.,-3)‘2 —9% -0

Jlorapu¢m npousseneHus — 310 cymma jJorapugmosn
18
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log,(bc) = log, b+ log, c
log; 8,1 + log; 10 = log3(8,1 - 10) = log; 81 =4

Jlorapu¢gm 4acTHOro — 3T0 Pa3HOCTh JIOrapu(pPMoB
log, 7= log, b —log, c

]l')g‘-; 50 =1~ : B a
%,m — glog,; 50—logy 2 _ gloc,5 25 _ 092 — 81

CBolicTBa CTENEHHU norapnq)anyeMoro YuCJIa 1 OCHOBaAHUA .TIOl"apl/l(l)Ma

og " =mlog b
[Tokazaresnb cTeneHu JorapuGpMupyemMoro yncia l Sa 8a

log,» b= L log, b

[Moka3aTenb CTENEHN OCHOBaHHMs Jloraprdma n

m
logan bnl e lOga b
n , B UaCTHOCTH €CIIM M = N, MBI IOJy4aeM (OpMYIIy:
) no__ .
log,» b" =log, b

HAIPUMep: log, 9 = logy: 3° = log, 3

Ilepexoa kK HOBOMY OCHOBAHUIO

log,.b
l08ab = fog " log,b=1
e , YaCTHOCTH, €CJIH C = b, TO 0849 = , ¥ TOTJ1a:
|
log b=
oa "
log, a
4 iy . logp g 1,25 > 5
. ] - (9 ] = I > . ‘ 0.8 — 3 )’ — . J —
logy g3 - logz 1,25 = logy 3 - gl loggg1,25 = logsa 3 = —1

IIpakTHYeckas 4acThb.

Bapuanr 1

log, -+ log, 64 +1g100

1.Berunciauts:

log, 4-log, 27 :log, z
2.BBIYHCITUTS: 64
19



log, log. 549

3.Be1rynciuTe

log, 2 +1log, 3

4 BBIYUCIUTD

log, 7 —log, g

5.Bu1ynciuTh:

log- 22 —1log; 11 —log- 10

6.Brrunciuts

2log, 10
7.BBIUUCINTD: 2

2+log, 9
& .Berunciurs: 2

3lg2-1g4

9.BLIYHUCIUTE

10.Beruncnurs:

log, 10
11.BerunciuTs: 16

log- 25

12 Brauciuts: 1087 3

Zlog, 579 + log,, 49

13.BBIUMCINTD: 2

14 . Haiitu 9yucio X mo JaHHOMY Jorapupmy:

logix =log119 —logi1 38 +log1 3
2 2 2 2

log: 16 - logs — : 3082

3
-2
15.BeryncinuTs: 2 .

Ingﬁm 1 IﬂEﬁW_F Ing?w

16.Ympoctuts:

Bapuanr 2

log,, i +1log, 81 +1g0,1

1 .Burunciuts:

2log, 32 —log, 256 — 2log, 14

20



log- 125:1log, 16- log,:.ji

2. Beraucinurs:

log: log- 125

3.BerynciuTs:

log, 12+ log, 3

4 BBIYUCIATH

log, 15—1og, 30

5.BBIYUCINTE

log, 5 —1log, 35+ log, 56

6.Berunciute

3log 4
7.BBIUUCINTD: 6

2+log, 9
8.Berunciauts: 2

2lgh—1g8

9.Bu1unciinTh:

2log; 135—log; 20— 2log, 6

10.BerunciuTs:

1610g23

11.Beruncinurs:

logs 49

12.BerunuciuTh: logs 7

“log 55 25 + logs, 36

13.BBIUTCIINTE:
14.HaiiTi yucno X 1o JaHHOMY JIorapudmy:
log,.x =log,,93 +log,, 34 —log,, 31

log1 9 - log, %2 7210872

15.BBIYUCIINTS: 2

—log, log, V2

16.Ympoctuts:

Bapnanr 3

log, 2—1? +1log, 16 +1g0,01

1 .Burunciuts:

logy 50,25 -1log; 0,09:1log. 7 49

2. BeIauciauTh:
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log:log, 32

3.BerunciuTs:

lg25+1og 4

4 BBIYUCIUTD

log, 36 —log; 2/3

5.BBIYUCINTE

log: 8 —log: 2 + log- ?

6.BuruncinTh:

2log, 7
7.BBIUUCINTD: 4

3+log; 4
8.Berunciauts: 3

log, 0,04+ 2log, 5

9.BBIYnUCINTD

log, 56+ 2log, 12 —log, 63

10.BerunciuTs:

2510g5c1a

11.Beruncnurs:

log, 81

12.BeIYucianThb: log 3

“log 55 9 + logs; 121

13.BeIuTciinTh:

14.HaiiTi yucino X 1o JaHHOMY JIorapudmy:

log 7x= 2log 54 —log52 +log,55

log, 27:log: 4 - log, V49

15.Be1uuciauTs:

Jlngﬁm n IUEQ‘?\I@

16.Ympoctuts:

INPAKTUYECKAS PABOTA NeS.
«Bprunciienre u cpaBHEHUE JIOTapU(PMOBY.

HEJIb PABOTbI:
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KoppektupoBaTh 3HaHMS, YMEHUS U HaBBIKM B  TEMeE:
«Bbluncrienue u cpaBHEHUE JIOTapuphMOB»

OBnanerhb MPaKTUYECKUMHU HaBbIKAMH BBITIOJIHEHUS
apudmeTnyecKux IeHCTBUI HAl YMCIaMHU.

3aKkpenuTh U CUCTEMATU3UPOBATH 3HAHUS IO TEME.

Onpenenutb YpOBEHb YCBOGHMSI 3HAaHUM, OLIGHUTh pPE3yJbTaT
NEeSATEeIbHOCTH y4-Csl.

OBOPYJOBAHME: HHCTPYKIIMOHHO-TEXHOJIOTUYECKHE KapThl, MUKPOKAJIbKYJISATOPBI.

HpaKTI/I‘leCKaﬂ 4acCTb.

OTBeThTE Ha KOHTPOJIbHBIE BOMPOCHI:
a) IaiiTe onpeenenue jJorapudma gucna.

0) 3anUIIUTE OCHOBHOE JIOTApU(PMUYECKOE TOKIECTBO.

B) MEPEUNCIUTE OCHOBHBIE CBOMCTBA JIOTapr(MOB.

1.Berunciurs:

2. Beraucnurs:

3.Beruucnurs: logz 10g5 ‘JE

4 BBIUUCIATH

5.Berancinuths

6.Beunciuth

7.BeIunciuTh

&.Brianciautb

9. BBIYUCIIUTE

10.BerunciauTs:

11.Beruucnuts:

. ,_1_2+1c:g4 7

52 logs 10

Bapuanr 1

log, §+ log, 16 +1g10

logg,, 1000-log 5 27:log; %

log,c3+1log:5

logz 7V2—log ;5 14

log, 7 —log, 63+ log, 36

.0,5log, 25+ 1log, 1,6

log, 10— 21log, 5 + log, 40
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logs 16

12.Be1uuciuThb: logg 2

log;5 16 + ~log, 55 81

13.BeIuTciuThb:

14.HaiiT 9ucIio X 1o JaHHOMY JIOTapu(My:

7
logi x =logi— +log1 21— 2log: 7
3 39 3 3

— - log, D—;g -1g 104/0,1

6y 216

log,

15.BerunciuTs:

—log; log, Vi3

16.Ympoctuts:

Bapuant 2

log132 +log,.256+1g1000

1.Berunciauts: 2

log:14 -log,59:log, i

2. Beraucnurs: 2

log:log, 27

3.BuynciauTs:

4 BLIYHUCIINATE: lﬂgl‘l"lf 4+ lﬂg 144 3

log; 162 —log, 6

5.BeIUuciIuTh

log, 72 — log, E +1log, 18

6.BeIYucCiInTh:

—3log, 4
7.BBIUUCINTD: 6

2+log; 2
& .Beruncianrs: 5

.0,5log, 400+ log, 1,6

9.BLIYHUCIUTE

2log, 6 —log, 8 +log, 2

10.BeruucnuTs:

24



logs 4
11.BeruucnuTs: 9

logs 64

12.BeI4uciauThb: logs 4

log: 35— 2log,- 7

13.BeIuTciuThb:

14.HaiiT 4ucIio X 1o JaHHOMY JIOTapupMy:
log,sx=1log,s17 —log, s34 + log, 53

log: 16 - log, — : 30832

".lu
s
15.BeruncinuTs: 2 .

—log, log, V4

16.Ypocturs:

Bapuanr 3

log,, 100+ log, 7 +1g 0,001

1.BerunciiuTs:

log,5V3-log,V49:log; 125

2. BeIaucinuTh:

log, log, /81

3.BuynciauTs:

log:4 + log: 2

4 BBEIYUCINUTD:

log, 36— log, 144

5.Beuncinuth

log; 135 —log; 20 + log, 36

6.Beunciuth

—2leg, 7
7.BBIUUCINTD: 4

(E)_E +1c:g%} a

& .Beruuciaure: -2

2log, 3 + log, é

9.BLIYncInTS:



log, 8 — 2log, 2 — 2log, g

10.Beruncinuts:

0,04!°80.2

11.BeruuciuTs:

log. 2

12.BeI4ucianTh: logy 27

24— 2log, 3

13.BBIUTCIIUTD: log,

14.HaiiT 4ucIio X 1o JaHHOMY JIOTapupMy:
logi x = log163 +log14—log: 21

log: 9 - log, %2 . 72log; 2

15.BeIYnCINTS: g

V16 + V81

J logg
16.Ympoctuts:

Bapuanr 4

lngzi+lng11121—|— 12100

1.BerunciiuTs:

log, 81:log, 5 2 -logs V5

2. BeIaucinuTh:

log, log. =49

3.BuynciauTs:

lg25+1og40

4 BBIYUCIATH

log,98—log-, 14

5.BeyuciauTh

log, 56+ log, 144 —log, 63

6.Bu1ynciuTe

3log, 2
7.BBIYUCINTE: 9

—3 +logsn 5
(E) 3)
8.Berunciute: 3

2log- 75+ logaé

9.BLIYnCINTE:
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2log, 32 —log, 256 — 2log, 14

10.BeruucnuTs:

log, 9
11.Beruncinurs:

logg 4

12.Be1uuciuThb: logz 64

log, 63— 2log, 7

13.BeIuTciuThb:

14 . Haiitu 9yuciio X mo JaHHOMY Jorapupmy:

log zx=4log 2 —log 6 +log 15

log, 8:1og: 9 -logs V25

15.BerunciuTs:

16.Ympoctuts: logs logs v v{g

Bapwuanr 5

log: 125+ log, 49 +1g0,1

1.Beruncinuts: 5

logp.1 10 - 10g,:.’5§ -log, V9

2. Beraucnurs:

log, log,e 7

3.BuynciauTs:

1g125+10g80

4 BBIYUCIATH

log, 2 —log, 54

5.BeIUnuciauTh

log, 1—log, 3,5+ log, ?

6.BeIYucCiInTh:

4log,, 2
7.BBIUUCINTD: 11

(E)—q- +lug%} &

8.Berunciurh; -2



log, V3 + ilcng2 z

9.BuIYnciInTh:

2log, 6+ log, gj:' —log, 35

10.Beruncinuts:

log, 125
11.Beruncinurs:

log; 27

12.Be1uuciuTh: logy 81

Zlog, 48 —log, 3

13.BBIuTCIIATh: 2

14.HaiiTi yucio X 1o JaHHOMY JIorapudmy:

5
log: x = logi— +log: 20— 2log1 5
7 78 7 7

1 1
log, vl logﬂjﬁ- 12 100+/0,01

15.BeruncinuTs:

Y32+ V16 + VB

16.Ynpocturs:

IMPAKTUYECKASI PABOTA Ne6.
« Pemenue norapupmudeckux ypaBHeHUH. [IpnbnmkeHHble BEIYUCICHUS U PEIIEHUS

MPUKIIAAHBIX 3a1a49».

HEJIb PABOTBI:

1. KoppektupoBaTh 3HaHHs, YMEHHS M HaBbIKM B TeMme: «PemeHue
JorapupMHUECKUX YPaBHEHUN U HEPABEHCTB.
2. 3aKkpenuTh U CHCTEMATU3UPOBAThH 3HAHUS IO TEME.
3. OmpenenuTh YypOBEHb YCBOEHHUS 3HAHUHM, OLEHHUTb pe3yJabTar
JESATEIIBHOCTH Y4-CSl.
OBOPYJOBAHME: MHCTpYKIIMOHHO-TEXHOJOTUYECKHUE KaPThl, MUKPOKAJIBKYJISATOPHI.

Teoperuyeckas 4acThb.

IHamsaTka ns pemieHui JJorapupMu4ecKux ypaBHeHHH

X — ebipadic enuec nepemen oy a,b —uucna , npuyem a >0,a#1

1. YpaBuenue Buga log, x=0b
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Pemmnth paBHOCHIIBHOE YpaBHEHUE X = aP ;

2. VYpaBHenue Buga log, a=>b
a) Haiitn O/13: x> 0,x#1;
0) pemuTh ypaBHEHUE X" =a;
B) BBIOpATh U3 KOpHEH ypaBHeHus € O3 .

3. VpaBuenue Buga log, b =x
Pemnts ypaBHEHUE OTHOCUTEIBLHO IIEPEMEHHON, BXOASILEH

B BBIPQ)KCHUE C IIEPEMEHHOM.

[Tpu pemennu norapuMUYecKuX ypaBHEHUHN MOJIE3HO IOMHUTh

HEKOTOPBIC CBOMCTBA J10rapu¢pMoB:
logab _
a =D - ocHOBHOE JTOrapu(PMUIECKOE TOKICCTBO

log,1=0; log,a=1;

X
log, (xy)=1log, x+log, y; log, V- log, x—log, y;

log, x
log, x" =n-log, X ; log, Ux = - Ja X,
n
log b—llog b; log, b= ;
a" n a~’ a |Ogb a’
log, b
log, b= - (hopmya nmepexoaa K HOBOMY OCHOBaHUIO

log

c

3ameuanue: 19t — necsiruunblit morapugm (mo ocHoBanuo 10)

Int — HarypanbHbIil TOraprdm (Mo OCHOBaHUIO €)

[lpu  pemeHuu  JOrapupMHUUECKUX  YpaBHEHHH  TNPUMEHSIOTCS  TaKxke
102apu@Muposanus 1 HOMEHUUPOGAHUA.

METOABbI
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IIpakTnyeckasi 4acTb.

Bapuanum 1.

1. Pemmre ypaBHenus: a) log, (X—15)= 4; 0) Ig(2x)+ |g(X+3)= Ig(12x—4);
B) Ig? x+2lgx =8.

2. Pemmre Hepasenctso: 10g;,(0,6+2x)>-0,25.

Bapuanm 2.

1. Pemute ypaBHEHHUS: a) Ig(x2 - 2X—4): lgll; 6) 1+ |0g2(3X +1)= Iog2(x2 —5);
B) 4lg? x—2=Igx?.

2. Pemmte HepaeHcTBO: 10g, g (3 — 5X) >0.

Bapuanum 3.
1. Pemmre ypasuenus: a) log,(5x+6)=0; 6) log,(4—x)+log,(1—2x)=2log, 3;

B) logZ x—logg x* =3.

2. Pemmte HepasencTro: log, , (15—-2x)>-2.

INNPAKTUYECKASI PABOTA Ne 7.
«IIpru3Haky B3aMMHOIO PacIOJIOKEHUS MPAMBIX. YTOI MEXAY IpsMbIMU. Teopema o Tpex

HEepIEHINKYIIApax».
HEJIb PABOTbI:

1. KoppekTtupoBaTh 3HaHUs, YMEHHS U HaBbIkH B Teme: «llpu3Haku
B3aMMHOIO PACIOJIOKEHUS TPAMBIX. YTOJI MEXIy HpSIMbIMH.
Teopema o Tpex nepneHAuKyYIsIpax».

2. PaccmoTpeTh B3aUMHOE pacroyioKeHUE MPSIMBIX U TIOCKOCTEH B

MMPOCTPAHCTBE, ABYT' paHHBIfI YroJj, CUCTEMATHU3UPOBATh U 3aKPCTINTH
9THU MMOHATHUA B XO4€ PCIICHUA THUIIOBBIX 3aJia4 11O 3TOi TeMe.

3. OnpenenuTh ypOBEHb YCBOCHHUS 3HAHWH, OLEHHUTH pE3yJbTaT
JESATEIIBHOCTH Y4-CSl.
OBOPYJIOBAHME: MHCTPYKLIHOHHO-TEXHOJIOTUYECKUE KapThl,

MHUKPOKaJIBbKYJISTOPBI,JMHEHKA, TPAaHCTIOPTUD, KapaH arll.

TeopeTuveckuii 4acThb.
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IIpoexuuei TOYKH HA MJIOCKOCTH HA3bIBAETCS OCHOBAHUE MEPIICHANKYIISIPA, IPOBEAEHHOTO U3
3TOM TOYKH K IUNIOCKOCTH, €CJIM TOYKA HE JIEKUT B INIOCKOCTH, U cama TOYKa ,eCIIM OHa JIEKUT B
IJIOCKOCTH.

IIpoexuueii npsiMoii HA MJIOCKOCTDb, HEe MEPIEHIUKYJISIPHYIO K 3TOM
NPsAMOii, siBsieTcs npsiMas. Eciu nanHas npsimas napaJjiiesibHa IVIOCKOCTH, TO €€ IPOeKIei
HAa TUIOCKOCTD ABIIAETCS MpsMasi, apajuiebHas JaHHOM.

M, o Ecnu npsimas nepnesauKynspHa K IJIOCKOCTH, TO €€ MPOEKLMs Ha ATy
a, ./ IUIOCKOCTb SIBJISIETCS TOYKA IIEPECEUEHHUS] 3TON IIPSIMOU € MIIOCKOCTBIO.

Yriom Mexay npsiMoil ¥ IJIOCKOCTBIO, IIEPECEKAIOIIEH ITY NPAMYIO U
HE NEPHIEHIUKYIIAPHON K HEH, Ha3bIBAETCS YroJl MEXy NIPSAMON U €€
MIPOECKLUEN HA IIJIOCKOCTD.

Yros Mexay napajuieIbHbBIMU IPSIMOM M INIOCKOCTBIO PABEH 0°,

VYron Me>1<ﬂ0y MPSAMOM NEPHEHANKYIAPHOHN K MJIOCKOCTH CUUTAETCA
paBHbIM 90"

JIByrpaHHBIM YIJIOM Ha3biBaeTcs (purypa, oOpasoBaHHast IPSAMOI a U IBYMS MOTYTIIIOCKOCTSIMU
¢ o01Ieli rpaHulel a, U He MPUHAATIEKAIIUMHU OJTHOU MIIOCKOCTH.

il a - pedpo IBYrpaHHOrO yTiia, HOJIYIUIOCKOCTH - TPaHHU €ro.
(8

VYron AOB - nuHeiHbI# yros1 ABYrpaHHOTo yria. UToObl €ro NoCTpOUTh, HYKHO

BbIOpaTh Mpon3BONIbHYIO Touky O Ha pebpe, a 1yun OA u OB nomxHbI ObITH
NEePIEeHIUKYIISPHBI K peodpy.
“RJ
8

3amaua 1

JIBe mpsiMbie 00pa3yroT MPSIMOM yroJl ¢ TIOCKOCTHO o. JlnnHa otpeska AB= 59,5 cm , ninna
otpeska CD= 38,5 cm. Haitaure nmuny AC, eciim BD=20 cm.
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CBoiicTBa NepNeHINKYIAPHOCTH NPSIMOM M IJIOCKOCTH.

1. Eciu miiockocTh NEpHeHIMKYIIIpHa OJHON U3 IBYX NapauIeIbHBIX NPAMBIX, TO OHA
NEPIECHIUKYIIAPHA U JPYTOH.

2. JIBe nipsiMble, MEPIICHIMKYSPHBIE OAHOU U TOH )K€ IIIOCKOCTH, MapaJijIesIbHBbI.

N c
L

3agaual

JIByrpanssiii yron paseH 60°. Ha oHOI rpaHu JBYTrpaHHOrO yIuia JjaHa Touka B, paccTosHue oT
KOTOpO# 710 pedpa paBHO 6 cM. Uemy paBHO paccTOSHUE OT TOYKU B 710 BTopoit rpanu
JBYTPaHHOrO yria?

3amaua 3

B nByrpanHOM yriie, rpaHd KOTOPOTO MEePICHANKYIISIPHBI, JaHa ToYKa A. PaccTosTHUS OT TOYKH
A no rpaneit AA;=3 cm u AB;=4 cM. Onipenenure paccrosiare AB, 1o pebpa IByXrpaHHOTO

yrna.

IIpakTuyeckasi 4acTh.
Bapuant 1
Ha «3»:

1) Haiimure mymmHy OTpe3Ka, €CIIM ero MPOEKIHs Ha TNIOCKOCTh paBHA 9 cM, a KOHIIBI OTpe3Ka
HaxoJATCsl Ha paccTostHUU 96,5 cM 1 56,5 ¢M OT MIIOCKOCTH MO OJITHY CTOPOHY OT HEE.

Ha «4»:
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2) iByrpaHHbIil yrona paseH 45°. Ha oHOM rpaHu ABYIpaHHOTO yIJla AaHa Touka B, paccrosiHue
0T KOTOPOI1 10 peOpa paBHO 26 cM. UeMy paBHO paccTosiHME OT Touku B 10 BTOpOil rpann
JBYTpaHHOIo yria?

Ha «5»:

3) B nByrpanHoMm yrie, rpaHd KOTOPOI'O MEPHEHIUKYIISPHBL, AaHa Touka A. PacctosiHus oT
Touku 10 rpaneii AB=14 cm u AC=48 cm. Paccuuraiite paccrosnue AD no o6meit mpsmoi,
rpaHei 3Toro yria.

Bapuant 2
Ha «3»:

1) Konmpl oTpeska jymmHON 17 cM HaxoasTcs Ha paccTOsTHUN 42,5¢M 1 27,5CM OT TIJIOCKOCTH T10
OJIHY CTOPOHY OT He€. HaiiauTe nmuHy NpoeKiuu JaHHOTO OTPe3Ka Ha ATY MIIOCKOCTh.

Ha «4»:

2) iByrpanHsblil yroia paBex 60°. Ha ogHo# rpaHu ABYrpaHHOTO yIuia JaHa Touka B, paccTosHue
0T KOTOpOi#i 10 pebpa paBHO 20 cM. UeMy paBHO pacCTOSIHHE OT TOYKHU B 10 BTOpOIi rpanu
JIBYTPaHHOTO yria?

Ha «5»:

3) Ha oxHoli u3 rpaHeit ABYrpaHHOTO yriia AaHbl TOUkU A 1 B, paccTosiHus KOTOphIX A0 pedpa
3TOro yria cootrBeTcTBeHHO 15 cm u 30 cMm. Paccrosinue ot Touku A 10 BTOpO# TpaHu
yria 9 cm. PaccumTaiite paccrosiaue ot Touku B o BTOpoit rpaHu yria.

ITPAKTUYECKAS PABOTA Ne 8.
«IIpu3Haku ¥ CBOMCTBA MAPAJUIECIBHBIX U IIEPIIEHIUKYIAPHBIX IIJIOCKOCTEW.

HEJIb PABOTHBI:

1. KoppekTtupoBarh 3HaHHSA, YMEHHs U HaBbIKU B Teme: «[IpusHaku u
CBOMCTBA MapaJUIEIbHbIX U MEPIEHIUKYISIPHBIX TUIOCKOCTEN.
3aKpenuTh U CUCTEMAaTU3UPOBATh 3HAHMSI 110 TEME.
3. OnpenenuTh ypOBEHb YCBOCHHUS 3HAaHUH, OLEHHUTH pE3yJbTaT
JeATEIbHOCTH Y4-Csl.
OBOPYJAOBAHME: WHCTpYKIMOHHO-TEXHOJOTUYECKUE  KapThl, = MHKPOKAIBKYISATOPSI,

N

HHHCﬁKa, KapaHJal.

IIpakTH4eckas 4acTs.
BAPUAHT 1
1) IIpsmyro, MepHeHAMKYISIPHYIO JF000# MPAMON B IIIOCKOCTH, HA3bIBAIOT. ..
a) HAKJIOHHOM K TUIOCKOCTH;
0) MePIEeHIUKYISIPOM K TUIOCKOCTH;

B) CEKYIUIEH;
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T) JTy4OM.

2) HaxJIOHHOW K IJIOCKOCTH HAa3bIBAIOT MPSIMYIO, TIEPECEKAIOIYIO TUIOCKOCTD | ...
a) HE NIEPECEKAIOIIYI0 IEPIIEHIUKYJIIAP;

0) nexanryro B HEM;

B) HE UMEIOIIYIO C Hel OOIINUX TOYEK;

I') HE NEPIEHIUKYIIAPHYIO €.

3) [apayuieabHBIMU HAa3bIBAIOT TIOCKOCTH,...

a) HE UMEIONINE OOITUX MPSIMBIX;

0) y KOTOpBIX O7lHa O0II1ast TOYKa;

B) Y KOTOPBIX JIB€ OOIINX TOUKH;

') HE UMEIOLINE HU OJIHOM 00I1el TOUKH.

4) Tlpsimast, pOXOIsIasi Yepe3 OCHOBAHUS MEPICHANKYISIpa U HAKIIOHHOM, HA3bIBACTCA ...
a) CeKyllei;

0) mapauienbHOM MII0CKOCTH;

B) MpPOEKIMEH HAKIIOHHOW Ha IUIOCKOCTb;

I') NEPIEeHIUKYISIPOM K ILIOCKOCTH.

5) HakjoHHas nepreHANKYISIpPHA MPSIMOUN B TUIOCKOCTH, €CIH ...

a) TePIEHIUKYISIP MEePEeceKaeTCst ¢ MPOEKIMe HAaKIIOHHON Ha TIOCKOCTB;
0) mpoekiys HaKJIOHHOM MapauieibHa 3TOH MpsMoii;

B) MpPOEKIUS HAKIIOHHOM MEepreHANKYIIpHa STON NMPSMOI;

I') IpsMasi COBHAAeT ¢ MPOEKIMel HaKIOHHOM.

Bapuant 2

1) Ecnu u3 TOYKH BHE IUIOCKOCTH IPOBECTH K HE MEPICHUKYIISIP U HAKJIOHHBIE, TO ...
a) MepHeHIUKYISIp JJIMHHEE HAKIOHHOM;

0) HaKJIOHHAS IJTMHHEE MEPICHANKYIIAPA;

B) MPOEKIUS HAKIIOHHOW KOpoUYe MepHeHIUKYIAPa;

I') HAKJIOHHAs U €€ MPOEKIIHs PaBHBbI.

2) Ilpsimast napayiesbHa TIOCKOCTH, €CITU OHH. ..

a) MepeceKaroT NPsIMYI0 B OHON U TOH K€ TOUKE;

0) nepneHIMKYISAPHBI OHOM U TOH ke TPSAMOIA;

B) Y/IaJIeHbI OT JaHHOM TOYKH Ha paBHBIE PACCTOSHUS;

I') MEepPECceKaroT INIOCKOCTh B OJJHOM TOYKE.

3) VYriom MexIy HaKJIOHHOW U IIOCKOCTHIO HA3bIBAIOT. ..
a) yroJyl MeXay HaKJIOHHOM U MEpIEeHIUKYIIIPOM;

0) yros Mexay NpoeKIUel U IeprueHIuKyIIpOM;
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B) YTroJI MeKy HAKJIOHHOW U €€ TIPOCKITEH;

I) yrojl MeXJ1y HaKJIOHHOW U IPSIMOM B IJIOCKOCTH.

4) Yepes ... MPOXOIUT SAUHCTBEHHAS IJIOCKOCTb,

a) IB€ TOYKH; O) TpH MmapasuiesbHbIE IPSIMBIC;

B) TPU IOMAPHO MEepeCceKaroInecs MPsMbIE;

T') YETBIPE TOUKH.

5) Ipsimast nepecekaeT MIOCKOCTh, €CIH MPsMast U TNIOCKOCTh
a) He UMCIOT HU OJTHOM OOIIeH TOYKH;

0) UMEIOT ABE OOITUE TOUKH;

B) UMEIOT TOJIBKO OJIHY OOIIYIO TOUKY;

') UMEIOT TPH OOIIMX TOUKH.

Kiroun
Ne 1 2 3 4 5
1 BapuaHT 0 r r B B
2 BapuaHT 0 0 B B B

INPAKTUYECKAS PABOTA Ne9.
«[TapanenbHO€ MPOSKTUPOBAHKE U €r0 CBOMCTBA. TeopemMa O MIOMaal OPTOrOHAIBHOMN

MIPOEKIIUU MHOI'OYT'OJIbHUKA.
HEJIb PABOTHBI:

1. KoppekTtupoBarh 3HaHHSA, YMEHHs U HaBbIKU B TeMme: «l[IpusHaku u
CBOMCTBA MapaJUIEIbHBIX U MIEPIEHIUKYISIPHBIX TUIOCKOCTEN.

2. V3yuenue Teopembl O IUIOMIATUM OPTOTOHAJIBHOM MPOEKIMU

MHOT'OYTOJIbHUKA.

3aKpenuTh U CUCTEMAaTU3UPOBATh 3HAHMSI 110 TEME.

Omnpenenuts ypOBEHb YCBOEHHS 3HAHWM, OLEHUTH pPE3yJbTar

JEATEIbHOCTH Y4-Csl.

OBOPYJAOBAHME: WHCTpYKIMOHHO-TEXHOJOTUYECKUE  KapThl, = MHKPOKAJIBKYISATOPSI,

HHHCﬁKa, KapaHJal.

~w

IIpakTHYeckas 4acThb.
1. Jlokaxkute, 4TO IUIONIAAb IPOEKIUU TPEYrOJbHHUKA, Y KOTOPOrO OJHA CTOPOHA HAXOIUTCS B
IJIOCKOCTH IIPOEKLMU, paBHA IIPOU3BEICHUIO €ro IUIOAAM Ha KOCHUHYC yria MEXIy
IUIOCKOCTBI0 MHOTOYTOJIBHUKA M INIOCKOCTBIO MTPOEKIIUH.
2. JlokaxxuTe TeopeMy [UIsl Ciaydasi, KOT/la PEIIETOYHBIM €CThb TPEYrOJbHUK, Y KOTOPOro OJHA

CTOPOHA mapaJuICiibHa IMI0CKOCTU HpOGKHHﬁ.
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3. Jlokaxxure TeopeMy AJisl ciydasi, KOIrzia peleTOYHbIM ECTh TPEYTOJIBHUK, Y KOTOPOIO HU OJHA
13 CTOPOH HE NapajulebHa INIOCKOCTH IPOEKLIUN.

4. JlokaxxuTe TeopeMy JIsl JIF0O0ro MHOTOYTOJIbHUKA.
Pemenue 3anau

1. Haiitu moimaas OpTOroHanbHON MPOEKIMM MHOTOYTOJbHUKA, TUIOHIAAL KoToporo paBHa 50
CM2, a YroJl MEKy IJIOCKOCTHI0O MHOTOYTOJIbHUKA U €r0 MpoeKIuu - 60°.

2. Haiitn miomajb MHOI'OYI'OJIbHHKA, CCJIM IIoIa/1b OpTOFOHaHBHOﬁ IMPpOCKOHUU ITOTO

MHOTrOYyrojbHuKa paBHa 50 cM2, a yroja Mexay IJIOCKOCTbIO MHOTOYTOJIBHUKA U €r0 IMPOeKLuei
paBeH 45°.

3. [lnomans MHOrOyrojibHMKa paBHa 64 cM2, a IUIOIIA/Jb OPTOrOHAJIBHOW MpoeKiuu - 32 Y 3
cM2. Haiigure yron Mexmy IiI0CKOCTSMU MHOTOYTOJIBHHUKA U €T0 MPOSKIIUH.

4. nu MOXeT IJIomaab OPTOTOHAIBHOM MPOEKIIMM MHOTOYTOJIbHUKA paBHA ILIOMIAIU 3TOTO
MHOT'OyTOJIbHUKA?

5. Pebpo kyba paBHO a. Haiitm miomans cedeHuss Kyba IUIOCKOCTBIO, MPOXOJSIICH depe3
BEpLIMHY OCHOBaHMs moj yrioM 30° Kk 3TOM OCHOBBI M IlepecekaeT Bce OOKOBble pedpa.
234"

)

(OtBer.

6. CropoHnsl npsimoyroiabHuKa paBHbel 20 u 25 cM. Ero mpoekius Ha mI0OCKOCTh M0J00HA eMy.
Haiitu nepumerp npoexuuu. (OtBet. 72 cM mnu 90 cm.)

IV. Ilogsenenue urora ypoka
Bomnpocs! B KOHIIE ypOKa.
1) Chopmynupyiite TeopeMy O IO OPTOTOHATHHON IPOEKIIMA MHOTOYTOTHbHHKA.

2) moxet Jlu miomanb OpTOroHaIbHONW MPOEKIMH MHOTOYIOJbHUKA OBITh OOJBIIEH IUIOIIAIU
MHOTOYTrOJIbHUKa?

3) Uepes runoreny3y AB npsmoyroasHOro tpeyronbHuka ABC mpoBeneHa MIOCKOCTH 0. MOJ
yriaoMm 45° K IIIOCKOCTH TpeyroibHuKa U nepnenaukynsap CO o miaockoctu o. AC =3 cm, BC =

4 cMm. YKaxche, KaKue€ U3 MPUBCACHHBIX YTBCp)KILCHI/Iﬁ IpaBUJILHBIC, @ KAKHUC - HCTIPABUJILHBIC!

a) yroa mexnay miaockoctssMu ABC u a pasen yrity CMO, rae touka H - ocHoBanue BeicoTsl CM
Tpeyroiabauka ABC;

0)CO=24 \/E CM;
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B) TpeyrosbHUK AOC sBasieTcsl OpTOroHanbHOU npoekuuel TpeyroibHuka ABC Ha miockocTs
0

r) mwiomanb TpeyroipbHuka AOB paBHa 3 \/E cM2.
(Ortser. a) [IpaBunpHOE; 6) HEMPaBUIILHO; B) HEMIPABUIILHOE; T') MPaBHIILHOE. )

IMPAKTUYECKAS PABOTA Nel0.
«HMcTopus pa3BUTHI KOMOMHATOPUKHY.

HEJIb PABOTbI:

1. KoppektupoBaTh 3HaHUS, YMEHUS U HaBblku B TeMme: «Mcrtopus
pa3BUTHSI KOMOMHATOPUKH».

2. (opMupoBaHHE OCHOBHBIX MOHITUH KOMOMHATOPUKHU: Pa3MEIICHHS
U3 m DJJIEMEHTOB II0 N, COYETaHWs M3 M DJIEMEHTOB IO N,
IIEPECTAaHOBKHU M3 N JIEMEHTOB;

3. (opmupoBaHMe yMEHUH U HaBBIKOB BBIYMCJICHUS 3HAUYCHUH

KOMOMHATOPHBIX BBIPAKEHUH 1O (popMysaM, peleHus: MpoCcTeNIINX

KOMOMHATOPHBIX 3a/1a4.

3aKpenuTh U CUCTEMAaTU3UPOBATh 3HAHUS 110 TEME.

5. OnpenenuTb ypOBEHb YCBOEHHUS 3HAaHUM, OLEHUTb pe3yJbTar
JESTCIIBHOCTH Y4-CSl.
OBOPYJIOBAHME: nHCTPYKIIMOHHO-TEXHOJIOTHYECKUE KAPThI, MUKPOKAJIBKYJISATOPBI.

&

IMpakTH4yeckas 4acThb.
Pa300p KOHKpEeTHBIX CUTYalUi

3anaua 1. B HekoTOpoM yupexaeHUH UMEIOTCS JBE Pa3IMUHbIe BAKAHTHBIC JIOJKHOCTH,
Ha KaXJIYI0 U3 KOTOPBIX MPETEHAYIOT Tpu coTpyanuka: A, B, C. CKoIbKUMH cIocO0aMu U3 3TUX

TpeX KaHIUAATOB MOKHO BBHIOpATh JBa JIMIA HAa 3TU JIOJKHOCTH?

3agaua 2. [lng yyacTusi B COPEBHOBAHUSIX TpeOyeTCsl BHIOpATh IBOMX CIHOPTCMEHOB M3

Tpex kaHauaatoB: A, B, C. CKOIbKUMH cITOCOOAMU MOXKHO OCYIIIECTBHTH 3TOT BHIOODP?

CryneHram mpejjaraercs JiBa MpOOJIEMHBIX 3aJaHus: 1) yCTaHOBHUTH paziMuue MEXIY
STUMH JBYMs BHEIIHE CXOXHMH 3aJauaMyd M 2) MPEINoJoKuTh, B KaKOM 3ajaye pe3yibTaT
Oynet 6ombine, u moueMy. I[locie aToro mpeasiaraerTcs penmTh ATH 33J1a4d METOJIOM Tepedopa

BCEBO3MOXKHBIX BApHAHTOB.
Pemenue 3axauu 1. AB, BA, BC, CB, AC, CA (Bcero 1miecTb Crioco0oB).
Pemenue 3agauu 2. AB, BC, AC (Bcero Tpu croco6a).

3anava 1. Cxonbkumu cnocodamu morytT 3assTth I, 11, Il mecta 8 yyactaui ¢punampHOTO

3a0era Ha quctannuu 100 m?
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OtBer: 366.

3amaua 2. M3 30 oOyuarommxcsi Tpynmbsl Haao BbIOpaTh CTApOCTy M MOMOIIHHUKA

ctapocTbl. CKOIBKUMU CIOCOOaMHU 3TO MOKHO CJI€NaTh?

Otset: 870.

3anaya 3. CKOJBKHUMH CIIOCOOAMU MOKHO COCTaBUTh OYKET M3 TPEX LIBETKOB, BBHIOMpas

OBCTHI U3 ACBATU I/IMCIOH_[I/IXCSI?

OtBerT: 84.

33,[[&‘18. 4. B rpymie 7 4eloBeK YCIICHIHO 3aHHUMAIOTCA MaTremMaTukol. CKONBKUMHU

crocob6aMu MOXKHO BBIOpATh U3 HUX JBOUX JUISl y4acTUs B MaTeMaTHUECKON oaummuaae?
OTtger:21
CamocrosiTesibHas padora
[TpoBeps cebs
1.Onpenenute BUJ COSTUHEHHI:

a) COCI[I/IHGHI/IH M3 N 3JICMCHTOB, OTJIHWYAKOIIUECS APYr OT Jpyra TOJIBKO IIOPSAIKOM

PACIIOJIOKCHM A B HUX 3JICMCHTOB, HA3bIBAKOTCA nepecmanoexKu

6) CoearHeHUs U3 M AJIEMEHTOB 1O N, OTJIMYAIOIIMXCS APYT OT APYra TOJbKO COCTaBOM

DJICEMCHTOB, HAa3bIBAKOTCA couemaru

B) CoeauHeHuss W3 M AJIEMEHTOB I10 N, OTIWYAIONIUXCS JPYyr OT Jpyra COCTaBOM

SJICMCHTOM U IMOPAAKOM HUX PACIHOJIOKCHUA, HA3BIBAOTCA pasmeuwjerus

2.BoccraHoBHUTE COOTBETCTBHE THIIOB COEAMHEHMH U (QopMyn ais HX

| nojcuéra
4 = m!
(m- n)!
A. 1)coueranus
P =n!
B. 2)pa3mernienus
. m!

“(m- n)ln!
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C. 3)nepecraHoBKHU

3. CkonpkuMu crioco0amu U3 Kjacca, rjae ydarcs 24 y4eHHKa, MOXKHO BBIOpaTh: a)ABYX

JEXKYPHBIX; 0)CTapOCTy U MOMOIIIHUKA CTAPOCTHI?
OtBer: a)276; 6)552.

4. «Ipokaznuna Maprtsimka, Océn, Ko3én ga xoconanbeiii Muilka 3agymMai ChIrpaTh
kBapTeT». CKOJBKMMH CIIOCOOAMU OHHM MOTYT BBIOpaTh KaXAbIH g ceds Mo OJHOMY

UHCTpyMeHTY U3 10 JaHHBIX pa3IHMYHbIX HHCTPYMEHTOB?

4 _
OtBer: Afp = 5040

IIpakTuyeckas padora Nell.
«BekTtopsl. JleiicTBus ¢ BeKTOpaMu. [[ekapToBa cuctemMa KOOPAUHAT B IIPOCTPAHCTBEY.
HEJb PABOTbI:

1. KoppekrtupoBaTh 3HaHMS, YMEHHUS U HaBbIKM B Teme: «BekTopsl.
[JeiictBuss ¢ BekTopamu. JlekaproBa cucTeéMa KOOpAUHAT B
IIPOCTPAHCTBEY.

2. HanoMHuTh ydwammmcs, Kak 3a7aeTcsi NpSIMOYToJbHas CUCTeMa
KOOPJHMHAT Ha IIJIOCKOCTH,

3. Tlo3HakOMHUTH C JEKapTOBBIMH KOOpJIMHATaMH, 33JaHHBIMU B
IIPOCTPAHCTBE;

4. (opMupoBaTh yMEHHUS HCIOJIB30BATh IOJyYEHHBIE 3HAHUS IPH
pELIEHNN HECTaHAAPTHBIX 3a/a4.

5. OnpenenuTh ypOBEHb YCBOEHHUS 3HaHUM, OLEHUTb pe3yJabTar
JESTEIIBHOCTH Y4-CSl.

OBOPYJIOBAHHUE: HHCTPYKIHOHHO-TEXHOJIOTMYECKHE  KapThl, = MHUKPOKAIBKYJSTOPHI,

pa3aaTOYHbIN MaTepual.
TeopeTuyeckas 4acThb.

1. Tloctpoum cieayroniye TOUKU Ha MPAMOYTOJIbHON CUCTEME KOOPAUHAT U COEIMHUTD UX

JINHUEH:
(4: _015)1 (_ 9s 11)1 (_31 2)1
(6,5; - 2), (- 13; 10), (1; 4,5),
(_21 _3)! (_ 17, 11)1 (7151 3)1
(- 10,5; 4), (-12,5; 7,5), (6,5; - 2);
(-12,5;7,5), (-10,5; 4), raas: (4; 2).
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-14-12-10-3-&2.0—
-2

«Kur»

(1;7) (-2;5)
(0; 10) 7,3
(-1;11) (-8;0)
(-2; 10) =91
0;7) (-9;0)

-4

-7,-2) 0;-2)
(-2;-2) (1,-2)
(-3;-1) (0;0)
(-4;-1) 0;3)
-1;3) (1;4)

Teopernyeckasi 4acThb.

0, -
<. 8 —6—%—2 g3 [
-2

«3asam»

(2; 4)

(3;9)

(2; 6)

(1;9)

(0; 10)
I'naz: (15 6)

Hpennarafo BaM Ta6J'II/II_[y, KOTOPYIO MBI C BaAMHU 3allOJIHUM, CACJIaB CPABHUTCIIbHYIO

XapaKTEPUCTUKY.

Ha niockocTn

B npocrpancrse

Ornpenenenue.

Omnpenenenue.

2 ocH,
OVY- och opauHar,

OX- ocp abcruce

3 ocw,
OX - ocw abcuuce,
OV — ock opauHar,

OZ - och anIuinkar.

OX nepnenaukynsapaa OY OX nepnengukyisipaa OV,
OX nepnenauxyinsipia OZ ,
OV nepnenauxynspaa OZ.

(0;0) (0;0;0)

(X;Y) X;¥:2)

Paccrosinue mexnay
TOYKAMHU.

Paccrosnaue MCXKAY TOYKaAMMH.
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Koopaunats! cepenuubl Koopaunatsl cepeuHbl OTpE3Ka.
oTpe3Ka.

Bormpocs! 15 3an10JHEHUS IEPBOI YaCTH TaOIMILIbI.
1. Chopmynupyiite onpeaesieHue JeKapTOBOM CHCTEMBI KOOpIUHAT?

2. IonpoOyiite chopMyaHpOBaTH ONpPEIEICHUE IEKApPTOBOH CHCTEMbI KOOPIUHAT B
IPOCTpaHCcTBE?

3. HazoBute ocu koopanHat Ha miiockoctu? HazoBuTe 0cu KOOpAMHAT B IPOCTPAHCTBE?
Ha3Banue, kakoil ocu Mbl He u3ydaiu? (3HAKOMCTBO C HOBBIM CJIOBOM ‘‘annauxama’”)

4.ITox KaKUM YTJIOM PACIIONATAIOTCS OCH KOOPAUHAT APYT K IPyry?
5. Ha3oBHTE KOOpMHATY Havaja KOOPAWHAT Ha TUNIOCKOCTH (B IPOCTPAHCTBE)?
6. Kak 3amaercs kooparHaTa TOYKH Ha TUNIOCKOCTH U B IPOCTPaHCTBE?

7. I1o xakuM (GopMysiaM HaXOJIUTCs PACCTOSHUE MEXY JIByMsI TOUKaMH Ha IUNIOCKOCTH U B
npoctpancTBe? (KoopanHaTel cepeliHbl OTPE3Ka)

IMpakTHyeckas 4acThb.

1. 3anonauTte TabIUILY

Haocn E onockoctn
X v z Y HE VE
Foopouuarh Touer Koopounarta Touer

2. 3adaua. Toctpoiite B cucremMe kKoopauHaT Touky N (-3;5;4).

Pewenue.

[Toctpoiite B cucreme koopauHat Touky M (-3;4;-2).
3. Haiigute paccrosinne mexay A u B.

1. A(1,2,3) B(-1,0,5)

AB=+(-1-1) +(0-2)* +(5-3)*
1. A(1,2,3) B(x.2,-3)
AB=?

—

243

Hrorm ypoka.

3agava. Berauciuts KOOpIUHATHI cepeauHbl oTpeska AB, eciu A(2;-1;3) B(1,4,-1)
41



Bonpocs! pus1 kiacca.
UYro Ha3bpIBaeTCs MPSMOYTOJIbHON CUCTEMOM KOOPAMHAT Ha IJIOCKOCTU?
KTto0 BepBbIe BBEI 3TO NOHATHE?

Kax 3a4aCTCA TOYKA Ha HpHMOYFOHBHOﬁ CHUCTCMC KOOp,Z[I/IHaT?

i

Kak 3amatoTcst TOUkH Jiexaniie Ha KOOPIUHATHBIX MPSMBIX?
IIpakTnyeckas padora Ne 13.
«PannaHHBI METOT ©3MEPEHUS YIJIOB BPAILICHUS U CBSA3b C IPAlyCHON MEpOii».

HEJIb PABOTbI:

1. KoppekTupoBarh 3HaHUS, YMEHHUS U HaBbIKU B Teme: «PaguaHHbIM
METOJl U3MEPEHMSI YTJIOB BPALLEHUS U CBSI3b C IPaJlyCHON MEPOI».
3aKpenuTh U CUCTEMAaTU3UPOBATh 3HAHUSI 110 TEME.
3. OmpenenuTh YypOBEHb YCBOEHHUS 3HAHUM, OLEHHUTb pe3yJbTar
JESATCIIBHOCTH Y4-CSl.
OBOPYJIOBAHME: Tabauip1, MUKPOKAIBKYISTOPHI.

N

Teopernveckasi 4acCTh.
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3. Paguannan mepa yrmoe v Oayr

Vroas 1° — 53T0 HeHTPAaIBHEIH VIO, ONHPAONIFICA Ha YTV, ATHHA

KOTOpPOH COCTABIALT 3 YACTH OKPVHHOCTH.
360 -

VroamosopoTa — 3TO VIOJ, HOJIVYSHHEIH EpaNIeHHeM JIy4a OKOJI0 ero
Hauara O oT HagwagsHOrO noJoxenns O4 Jo
KOHeYHOro noJgoxenns OF.

KOTOpOH paBHA PagHyCy OKPYAHOCTH.

1pac=57 3° =57°17'45"

Pammmammas mMepa yIia QHCISHHO paBHA IIYTH, 1 paa

¥roae l paguaH — 3TO LeHTPAIBHEIHN YIOJ, OMHMPAONIMECA Ha VIV, JTHHA

1 ex.
0

KOTOPBIHN HPOXOIHT TOYEA 0 Iyre eQHHNYHOH
OKPVRHOCTH, Ha KOTOPVIO OIMHpPaeTCA STOT YIOJ:

J1A CBASH paaHMAaHOE M IPagyCOE HCIOIBSYIOT PpasEepHYTEIHN YI0I:

wpax=180°

7T T -
@ 1. Josopam: «yzox 3 Daduary Wiu Hawe «YEOTT 2. Obosznavenue

« PAcUAHy UTU & PAO», KAX NPASUTO, ONVCKIAIONL
Tepymur « pAOUQAHHOE USMEDEHUE VET0EY PASHOCUTIEH MEPMUHY
« QUCTOSOS USMEPESHUE VETI0E8 Yy, M.8. @PPAaA3A « Y207 O. paser 0sy:m

PaAduanHaMy paASHOCUTHA @PPase ¢« V201 O. PASSH QUCTY 2» U daxce

!‘J

T
« Y201 O. paser Osymy. ITo3 moMy sonpoc muna « JemMy paswo 3 ?»

i <1
wru « Jemy paswHo wucio 3 ?» (=1,03).

T
Hexoppexmern HyvocHo cnpawusams: « 9eMy pasern yzoa 3 ?» (609

Pagnannas MCpa npncnoco6HeHa AJIL UBYUCHUA KpHBOJIHHCﬁHOI‘ (¢} (prrOBOFO) JBHXKCHUSA, OHA

CYILIECTBEHHO YIPOCTUIIa MHOTHE pacyeThl U (POPMYIIbL:

_ rn
JUIMHA Iyrd oKpyxkHoctu; 180 [=or
s=Trng_or
IIOIIA/b CEKTOPA: 360 2
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PaccmoTtpets GpopmyIibl mepexosia OT rpaayCHON Mephl K paJHaHHON 1 HA000POT.
IIpakTHyeckas 4acThb.

1. Ilo xakum popmyrnam nepeBoOAAT rPaayCHYIO MEpyY yIJla B paJlaHHyI0 U HA000poT?

2. Beipasure B paguanax yribl, pasasie 30°, 45°, 60°, 90°, 180°, 270°, 360°.

3. Beipa3ute B paguaHax:

1) 1°; 4) 10°; 7) 15°; 10) 30°;

2) 45°; 5) 60°; 8) 70°; 11) 90°;

3) 225°; 6) 240°; 9) 320°; 12) 330°.

4. IlepeBennte U3 TpayCHON MEPHI B PaIHAHHYIO:

1) 120°; 3) 220°; 5) 300°; 7) 765°;

2) 210°; 4) 150°; 6) 315°; 8) 675°.

5. Beipasure B rpagycax:

1);4);7);10);

2);5);8)1,5m; 11) 3x;

3) 0,25%; 6) m; 9) w; 12) 7.

6. [lepeBeanTe U3 pagraHHON MEPHI B TPAAYCHYIO:

E F1);3):5,7);

2);4),6);8).

7. OKpy>KHOCTb pa3fieJieHa Ha IIeCTh paBHbIX YacTel. Beipa3uth B rpajgycax v pajnaHax cymmy
JYT:

1) UAECBF + UEAB+UDCB -

2) VAFE +UEDC +UCD +UBD +UDCBA |

8. Yron A tpaneunu ABCD (AD || BC) na 70° menbine yriaa B u Ha 10° 6osbiie yrira D.
Haiinure paguanHyo Mepy KaKI0r0 U3 yIilOB TPAICLUH.
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IIpakTnueckas padora Ne 14.

«OCHOBHBIE TPUTOHOMETPUYECKHE TOKAECTBA, (DOPMYIIBI CIIOKEHUS U YIBOCHUS.

HEJIb PABOTbI:

1. KoppektupoBaTh yMEHUE IPUMEHSATH TPUTOHOMETPUUECKHE
dbopMyITEI IpU TPpeoOpa30BaHUU TPUTOHOMETPUICCKIX BBIPAKCHHIM.
2. 3akpenuTh U CUCTEMATU3UPOBAThH 3HAHUS 110 TEME.

OBOPYJAOBAHME: nHCTpYKIIMOHHO-TEXHOJOTUYECKHUE KaPThl; TAOIHIIBI 3HAUCHUM

TPUTOHOMETPHUUYECKUX (PYHKLIUH HEKOTOPBIX YIIIOB; TAOIHIIBI (POPMYIT TPUTOHOMETPHH;

MUKPOKAIBKYISTOPBIL.
Teopernveckasi 4acCTh.
1. OcHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO Sin @ + ... = ... BBIIOJIHSCTCS MIPH JTFOOBIX
3HAYEHUSIX « .
2. Ympocrute Beipaenns:  a) 1-cos’a;  6) (L—sina)l+sina).
3. CrenctBueM U3 OCHOBHOTO TPUTOHOMETPUYECKOTO TOKIECTBA SIBJIAETCS (hopMya,
BeIpaKaromias Sing depes COSa . Sina=....
4. Haiinure 3Ha4eHHE TPUTOHOMETPUUYECKON PyHKIIMU COS X , €CIIM U3BECTHO, YTO
. 3 V/d
sina=—, 0<a<—.
5 2
5. TanreHcom yria & Ha3bIBaeTCs OTHOILEHUE ... yIJIa @ K ero ... tga=....
6. U3 ompenencHus TaHTeHCa U KOTaHTEHca cliefyeT:  tgoctga =....
COOTHOIIICHHE MEX/Ty TAHTEHCOM H KOCHHYCOM OJHOTO 1 TOTo0 ke yrma 1+tg%a = ..., koraa
CoSc....
SiIna
8. ®opwmyna tga = HE UMEEeT CMBICIIA TIPU & = ... .
coso
N sina .2 .2 2
9. TIlpeoOpa3syiite BelpaxkeHus: a) tgaCoS; 0) t—; B) sin“ f—sin® fcos” 3.
Jgo
. 4
cosa l+sina 1+t9"x
10. Yopocrtute: a) — + ; O 2—92
1+sina  cosa tg°a+ctg a
ctgo
11. Jloka)xuTe TOXKIECTBO: _ e cos’a.
tga + ctga
Tema: «@opmynvt npusedenusi»
1. 3naku TpUroHoMeTpuyecKuX QyHKIUNA:
y y
I I I I
WX X
I I
0 0
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Il v I v

3HAKH CHHYCa 3HaKH TaHI'CHCa

2. YeTHOCTbh M HEUYETHOCTh TPUTOHOMETPHUECKUX (DYHKIIMNA:

sin(-a)=..; cos(-a)=..; tg(-a)=

Bvi600: yeTHO# QyHKIMEH SBISETCA ...
. Haiigure 3HaueHust BRIpaXKCHUM: a) sin(— 30° ); 0) COS(— %j ; B)1g (— %) .

Vd 37
. Tpuronomerpuueckue QyHKIUU YIIIOB BUIA E ta, Tta, ? +a, 27 +a Moryr ObITh
BBIpXXCHBI Yepe3 (PYHKIMU yIila & ¢ TIOMOIIBIO (JOPMYJT TIPUBEICHUS:

sin(g_aj:...; cos[g_a]:...; tg(g_aj:...; ctg(g_aj:

sin(1800+a):...; cos(180°+a):...; tg(180°+a):...; ctg(1800+a):
sin(30° —a)=..; cos(360° —a)=..; tg(360°-a)=..; ctg(360° —a)=

ol e o) o] o)

. Bpruamcnure: a) sin240°; 0) thOOO; B) sm( j (72[ Zj

r) sm(——zjcos(g—”—zjtg(n—z} 1) tg(3—+—j sin(£+£jcos(n—z].
2 4 2 4 6 2 6 2 3 6

Tema: «Popmynvl crosxcenusny

. g moObIX o u [ crpaBeAUBbI PABEHCTBA: a) Sin(a + ,B) =sinaCcos f +...;

6) cos(a—f3)=cosacos B +..; B) tg(a+ )=
. Bomunciure:  a) sin75%;  6) cos105° .
. Vmpocrure: a) cos33° cos63° —sin33°sin63°;  6) sm57cosz—+c035—ﬁsm27ﬁ
0 0
B) sin27°20’ c0s32°40" +c0s27°20" sin32°40 : ) 1978 —tls
1+tg737tgl3
Tema: «@opmynst 060tiHO20 yenar
sin2a =2....
tg2a = 29 .
. Ympocrure: a) SI!’IZa ; 0) (Sina—COSa)z.
sina
2120
. Beruncnure: a) 2sin75°cos75°;  6) sin15° cos15°; B) %.
2ctgl5

Tema: «Dopmynvl cymmsl u pasHoCmu MpUSOHOMEMPUYECKUX DYHKYULLY
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1. dopmyna cymMMBbI CHHYCOB ABYX YIJIOB: Sina +Sin 5 =2....
2. dopmyia pa3HOCTH KOCHHYCOB JBYX yIJIOB: COS@ —COS 5 =2....

3. ®opmysa CyMMBI TAHI€HCOB IBYX yIJIOB: tga +1gf = —F—— .
cosacos f

4. TlpeoOpa3yiiTe B IPOU3BEICHHUS: a) sinlba +sin3a ; 0) cos27a+coslia ;
cos5° —cos15°; r) sin?43° —sin?13°.
in7 . 4
5. Vmopocture: a) Sifarsine ; 0) cosda + cosba ;  B) tg3a—tgo .
Cos7a +Ccosa Cosa + cos9a
sin56° + sin14°
6. JlokaxuTte TOXKAECTBA: a) =ctg 559 :

c0s56° + cos14°

6) Sin3a +sin7a _ ctg T 5,
cos3a +cosTa 2

7. Jlokaxwure, uto sin20° +sin40° —cos10° =0.

HpaKTI/I‘leCKaﬂ 4acCTb.

Bapuant 1

T .
1. Jano: cosa = —0,6; > <a < z. Halinure:

a) sina; 0) sin2« ; B) tg(%Jraj.

COSa — COSSar

2. Ilpu Bcex AOMYCTUMBIX 3HAUEHUSX ¢ JIOKAKUTE TOXKIECTBO — - tg2a
sinba +sina
Bapuanr 2
2sin(zr —a)cosa
1. Vmopocrtute BelpakeHue ( ) .
.3 372' . 3 372'
cos(z + a)sin S tal- sin(z —a)cos St
2. JlokaxxuTe TOXKIeCTBa:
1-cos2t +sin2t Vs Vs
) - =1tgt; 0) COS| —+a |+C0S| ——«a |=CO0Sc .
1+sin2t +cos2t 3 3
Bapuant 3
. T o
1. Jano: sinax =08; E < a < . Haiinure:
. T
a) Cosa ; 0) sin2«a ; B) tg(z—aj.
sin3a —sina
2. Tlpu Bcex MOMyCTUMBIX 3HAYEHUAX O JOKAKHUTE TOKIECTBO ———— =tga
cos3ax + CoS &

B)
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Bapuanr 4
cos(:z[ + aj sin®(z — o) - cos(z + oz)sin?’[‘?;Z - aj

1. Ympocrute BbIpaskeHHe -
2sinarcos(27 —a)

2. JlokaxuTe TOXKIECTBA:
1+ cos2t —sin 2t Vs (7 2z
a) =tg| ——-t|; 0) sin €+a = COS & + COS a—? .

1+sin2t+cos2t “\ 4

Bapuanr 5

1. Beruucnure Sin(a+,6’), eciu COSa:—%, Cosﬂzg, 7r<a<32Lﬂ< 2r .

2. Tlpu Bcex JOMYCTHMBIX 3HAYCHUSIX @ YIPOCTUTE BBHIPAKCHUE:
. 2sin? a .
a) 1+cos2a—2sina; 6 —sin’a.
1+ cos(z — 2)

Bapuant 6

1. Haiigure tg(a+ﬂ),ecm/1 tga:%, Cosﬂ:g, O<a<%, 0</3’<%.

2. prOCTI/ITC BBIPAXXCHUE IIPH BCEX NOIMYCTUMBIX 3HAYCHUAX & .

2cosa —sin2a 2c0s’ « )
— : > 6 : —Cos“ a.
sin® o —sina + cos® a 1-sin(157 + 2a)
Bapuant 7

1. Berancnure Sin(a+ﬂ),ecm/1 Sina:%, COS,B:—%, 0<a<%, 7[<,B<37ﬁ.

2. HpI/I BCEX NOIYCTUMBIX 3HAYCHUAX & YHPOCTUTE BBIPAKCHHUC!:

2sina —sin2 2r—2
2 a : ?2 ; 5) cos( ;r )
COSa —COS” ¢ —Sin“ « ctga -1

—sina.

IIpakTnueckas padora NelS.
«[IpeobpazoBaHre CyMMBbI TPUTOHOMETPUYECKUX (PYHKIIUI B TPOU3BEICHUEY.
HEJb PABOTbI:

1. KoppektupoBaTh 3HAaHUS, YMEHHUS W HaBBIKH B  TeMe:
«[IpeoOpa3zoBaHre CYMMbl TPUTOHOMETPUYECKUX (QYHKIMHA B
IIPOU3BEICHUE.

2. (GopMupoBaTh yMEHHS HCIOJIBH30BATH IIOJYUYECHHBIE 3HAHUS TIPH
PCIICHUN HCCTAHAAPTHBIX 3a1a4.

3. OmpenenuTs YypOBEHb YCBOEHHUS 3HAHUM, OLEHHUTH pe3yJbTar
ACATCIIBHOCTH Y4-Col.
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OBOPYJAOBAHME: nHCTpYKIIMOHHO-TEXHOJIOTUUECKHUE KAaPThl; TAOIHIIHI 3HAUCHHUH
TPUTOHOMETPHUUYECKUX (PYHKLIUH HEKOTOPBIX YIIIOB; TAOIHIIBI (POPMYIT TPUTOHOMETPHH;
MUKPOKaJIBbKYJIATOPEI.

TeopeaneCKaﬂ 4acCTb.

sin? x—sinb x

Ipeo6paszoBath B Mpou3Benenue 5117 X+5I05 X

Pemenue. [Ipumensist popMysbl CyMMBI M pa3HOCTH CUHYCOB, ITOJTyYUM

7Tx—5x 7x+5x%
- COS

74

sin7 x—sinb x i 2 2 _SiHXCOSEX_tXCt 6 x

sin7x+s5in5x . . 7X+5X TX—5x sm6xcosx Prgox
2sin 5 - COS 5

IIpeoGpa3oBaTh B NPOH3BeENeHNE sin 45"+ x|—sin|45"— x| .
Pemenne. CHauana HalileM CyMMY U Pa3HOCTb apTYMEHTOB:
|45+ x|+ 145" — x|=45"+ x+45"— x=90"

|45+ x| (45"~ x)=45"+ x— 45"+ x=2x

Ucnonb3ys GopMyily pa3sHOCTH CHHYCOB, HAXOIUM

sin 45"+ x|—sin |45 — x|=2 sinxcos45 =2 Tzsinx:ﬁsinx

TpeoGpasoBath B nponssexenne 1+2C05X

1
Pemenne. BeiHecem 3a ckOOKM MHOKUTENb 2, @ 32 TEM IPEICTaBUM 2 gax 0560 .

1+2 c&sx:?f%+ cosx|:2[c-::156[]°+ cosx)

[Tpumensist popmMyay CyMMbI KOCUHYCOB, MTOJTYyYUM

e | 60 +x 60 —x e X[ e X
2|cosB0 +cosx|=2-2 cos 0S5 :4COS[,30+3,.|COS[,30_E.|

.2 - P ;
Jlokasath TosaecTpo 510 2 X—sin 3 x=sin8xsindx
l—rcosl10x 1—cosfx  2sinBxcosx

5 5 = 5 =sin8xsin2x

. 2 . 2
Permenne. Haxomum 51072 X—Sin"3 y=
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IIpakTH4eckas 4acThb.
Bapmuanr 1

Brruucnure:

1, sin60’+sind0” .

5 n
CO§ —— (0§ —

2 12 12 ;
[IpeoOpa3zyiiTe B IpOU3BEICHUE:

L+ CO5X |
2 4

5in75 +sin 15’
4 sin75 —sinl5

Jlokaxxure TOKAECTBO:

sinx+sin3dx _

=tg2x
5 COos X+ C0s53% g

Bapuanr 2

Brruucnure:

1. cos 10" +cos 40’ :

sin i+sin?—ﬂ
2 12 12 .

[TpeoOpa3yiiTe B mpon3BeACHNUE:!
3 l—Zsinx;

cosBx—cosdx
4 COS Bx+ cosdx

JIOKaKUTe TOXKIECTRO:

sinx—siny — g XY
5, COSX—COSY 2

IIpakTHyeckas padora Ne 16.
«[Ipocrelimme TPUrOHOMETPUYECKHUE YPABHEHNS U HEPABEHCTBAY.

HEJIb PABOTbI:

1. KoppekrtupoBaTb 3HaHUs, yMEHMsI U HaBbIKU B Teme: «lIpocteiimne
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBAY.
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2. 3aKkpenuTb HABBIKM OINpPENEICHUS THUIIOB TPUTOHOMETPHUECKUX
ypaBHeHUH  (mpocreiiniee, KBaApaTHOE  OTHOCHTEIBHO ,

OJHOPOAHOE OTHOCHUTEIBHO u , YpaBHEHHUE, pellaeMoe
pa3yIoKEHUEM Ha MHOXKUTEIIHN JIEBOM 4acTH).
3. YcBouth ITOPUTMBI pelieHus OCHOBHBIX THUIIOB

TPUTOHOMETPUYECKUX YPaBHCHUM.
4. Ornpenenutb YpOBEHb YCBOCHHUS 3HAHUM, OLEHUTh pE3yJbTar
JEATETLHOCTH Y4-Csl.
OBOPYJIOBAHHE: KapThbl VHJIUBUYaJIbHBIX 3aJIaHNM, TaOJINLIBI 3HAYEHUH

TPUTOHOMETPUUYECKMX (PYHKUMH HEKOTOPBIX YIJIOB, TaOIUIBl YaCTHBIX CIIy4aeB pPELICHHS
OPOCTEHIINX ~ TPUTOHOMETPUYECKUX  ypaBHEHUH, TaOnmuubl (GOpPMyIl  TPUTOHOMETPHH,
MUKPOKAJIbKYJIATOPBI.

Teopernveckasi 4acCTh.

I[TPUMEP 1. Beruucnure: 2 arcsin(— %) + arccos(— %j + arcctgl.

PEIIIEHUE.
2 arcsin[— %) + arccos[— %) +arcctgl =

27

T Ir
_+_
3 4

_E'

:—2arcsin1+ 7r—arccos1 +arctg1:—2-£+ L
2 2 6 3

rT__7
4 3

Borancimte: a) sin(arcsin %) . 6) cos(arctgl); B) 3arccos[— %] +arcsin ? +arctg(—1);

r) 2arccos —ﬁ +arcsin —ﬁ +arctg(—ij
2 2 J3)

[TPUMEP 2. Pemnte ypaBHEHHE: Sin[% — Xj =-1.

PEIIEHUE.
ITo dbopmyie YacTHOTO ciydas:
V4 T T T 3

——X=——+2mM, —X=————+4+27, —X=——+27mM, x:3—7z—27zn, neZ.
4 2 4 2 4 4

[TPUMEP 3. Pemnre ypaBHeHHE: 2COS3X = 2.

PEHIEHUE.
J2
Paznenum neByro U mpaByro 4acTy ypaBHEHUS Ha 2: COS3X = -
ITo dbopmyre t =+arccosa+ 2/n MOJIy4aeMm:

3x :iarccos(—§]+27m, 3x :i(ﬁ—%j+27zn, 3X :1377[+27zn .

T 2
Paznenum neByro U mpaBylo 4acTH ypaBHEHUs Ha 3: X = iz + BN neZ.
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ITPUMEP 4. Pemute ypaBHeHue: 3tg % x-1=0.
PEIIIEHUE.
1

5 5 5
Bepasum tg—X: 3tg=—x=1, tg—x==.
pr UM g3 g3 93 3

1
[To popmyne t = arctga+ zn mosrydaem: gx = arctg 3 + 7M.

5 37N
Paznienum sieBy10 M IpaByro 4acTU ypaBHEHHS Ha 5 L X= g arctg 5 + ? ,hel.

3AJAHUSA JJIs1 CAMOKOHTPOUJISL.
Pemmre ypaBHenus: a) 2sin3x =-1;60) — ZCOS(— gj =1;B) \@tg(x + %j -1=0.
IIpakTH4yeckas 4acThb.

Bapuant 1

1. Berumcnure: arcsin% + arctg(— ?J + 3arccos(— %) :

2. Pemmre ypaBHeHus: a) Sin X r =0; 0) COSBXZE; B) tg x—2|=3,
2 4 2 3

Bapuant 2
1. Beoruucnure: arcctg(— V3 )— arcsin(— %j +083arccosl.

. 1 V4 V4
2. Pemmre ypaBHeHUS: a) SiN2X = 5 ; 0) COS(X + E] =1; B) tg(E - Xj =-2.
Bapuanr 3
1. Brruncnure: sin(arcsin g] .
2. Pemute ypaBHEeHHS: a) Sin(ZX + %j =1, 0) Ccos3x = —? ; B) 192X = —/3.
Bapuant 4
1. Beruucnure: cos(arccos%j.

. X V3 X 1 Vs
2. P ra) SIN—=——— 0) coS| ——— |[=——; tg| 2x——

eIINTE ypaBHEHUS: a) > > ) (2 4] > B) g( 10}

Bapuanr 5
1. Beruucnure: tg (arctg V3 )
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2. Pemute ypaBHeHwus: a) 2sin2x =-1; 0) COS5 = 4 ; B) tg| 3x + iy @ .
4 5 6 3
BapuanT 6

1. Beruucnure: ctg(arctg ?]

2. Pemmre ypaBHeHUs: a) SiNX = g ; 0) COS(ZX — %) =-1; B) 3tg(3x + %j =3,

Bapuant 7

. V2
1. Bermamciure: Sin arCCOS7 .

2. Pemmrte ypaBHeHuUs: a) 2SINX = —\/5; 0) COS(l— X) = %; B) tgg = —\/§ )
Bapuanr 8

1. Beruucnure: tg(arccos ?]

2. Pemmre ypaBHeHUS: a) ZSing =4/3; 0) cos4x =-0,25; B) tg(ZX + %) =-1.

Bapuant 9

. 51
1. Berumuciure: arccos Sln? .

2. Pemute ypaBHeHHUS: a) Sin(B—zj = %; 0) COS(SX —%) = —%; B) tg2Xx = —? :

Bapuant 10

1. Bemuucnure: arctg(ctg 377[) .

2. Pemmre ypaBHeHUS: a) Sin(Zx + %) = —? ; 0) \/5005(4 +Xx)=-1; B) tg(— g] =1.

IIpakTnyeckas padora Ne 17.

«O06patrHble TPUTOHOMETpHUECKHE (PYHKIIUU: apPKCUHYC, ApKKOCUHYC, apKTaHT€HC».

HEJIb PABOTHI:
1. KoppekrtupoBaTh 3HaHHs, YMEHHS W HaBbIkH B Teme: OOpaTHbIe
TpUTOHOMETpHUecKue  (GyHKIUH: apKCHHYC, apKKOCHHYC,
APKTaHTEHC».

no

33erHI/ITB N CUCTEMATU3HUPOBATH 3HAHUSA 110 TEMC.

3. OmpenenuTh ypOBEHb YCBOCHHUS 3HAHUHM, OLEHHUTH pe3yJabTar

ACATCIIBHOCTH Y4-Col.
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OBOPYJIOBAHME: KapThl WHJUBUyaJIbHBIX 3a1aHUH, TaOIUIIBI 3HAYCHUU
TPUTOHOMETPUUYECKMX (YHKLUUH HEKOTOPBIX YIJIOB, TaOJUIbl YaCTHBIX CIIy4aeB pELICHUs

OPOCTEHIIMX ~ TPUTOHOMETPUYECKUX  ypaBHEHUH, TaOnuubl (GOpPMYIl  TPUTOHOMETPHH,
MUKPOKAJIBKYJISATOPBI.

TeopeTuyeckas 4acThb.

568. 1) arccos0 =% : 2) arccosl = 0;
3 an:cosﬁzﬁ; 4) an:coslzﬁ',
2 4 2 3
fa -
5) arcco NS, = rc—an:c‘cnsﬁ B pst N -
2 2 6 6
6) arccos E = L —arcco ﬁ :n—E:EE.
2 2 4 4
V2 J2 n
571.1) cosx = -2—~'. X = +arccos—-— + 271k X = iE+ 2nk. ke Z;
v’g 5w
2) cosx=—7: z[n arccos—~]+2nk x=i?+2nk,ke Z:
3) cosx:—L,_'. X n— arccosL +2mk ; x=iﬂ+ 2nk.ke Z.
V2 V2 4
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573.1) cosdx = 1; 4x = tarccos] + 2nk; 4x = 2nk; x =%k,ke Z.
2) cos2x = - 1; 2x = +(r - arccosl) + 2nk; 2x = 7 + 2nK;
x=i§+nk,ke T

3n

= .t(—arccosi) + 27k ; % = iT +2nk ;

V2

X X
3) V2cos—=-1; =
) 4 4
x=13n+8nk . ke Z

V3

4) 2cosi=\/§: =tarccos— + 27k ; 5=i£+2nk;
3 2 3 6

b1

X,
3
x=i5+6nk,ke Z

5) cos(x+—§)=0; x+%=’_rarccos()+21tk: x=—%+2nk,ke 75

6) cos[Zx—%]:O; 2x—%=iarcc050+2nk: 2x=%+2nk:

x=£+nk,ke Z
8
3 3
572.1) cosx =E: X = iarccosz+ 2nk.ke Z;
2) cosx =-0,3; X =*(nm - arccos0,3) + 2nk, ke Z
3) COSX=—£‘, X= n_arccos)@. = X=is—n+2nk.kez.
2 2 6
586. 1) arcsin0=0; 2) arcsinl=-1232 3) arcsin_‘lz_g. =.’§;
4 arcsinl=£1 5) arcsin{—ﬁ]= s 6) arcs'v{—ﬁ]= A
2 6 2 4 2 3
589. 1) sinx =§ ; x = (=1)* arcsin §+nk . =(—1)k %Htk.ke Z;
2) sinx=%? x=(—-l)k arcsing+nk; x=(—l)k1;—+nk.kell
1 1 T
3 sinx=——-: x=(-1farcsin| —— |+nk: x=(1"ZinkkeZ.
V2 V2 4
: s il ;
590. 1) sinx=—; x=(-1)kK arcsm7+nk.keZ.
2) sinx =—%2 X= (—1)k+l arcsin%+ k. ke Z:

V5

3) sinx=—3—'. x=(-l)k arcsin-‘%g-+nk.kez-



591.1) sin3x=1; 3x=—’2£+2nk: x=%+z—3n-k,ke2:

2) sin2x =-1; 2x=—%+2nk: x=—§+nk,ke Z;

k+1 37

K+l S :
arcsin— +nk; x =(-1 —+3nk. ke Z:
7z U

3) JES.1£=—1:§= =)
in - 3 (-1)

— [
F2smE =3 ; SLCIK arcsin 4> 'k ; x=(—l)kﬂ+nk,ke Z,
2 2 2 3
5) sin(x+§-r-t-)=0i x+§£=0+nki x=—3—n+nk.k-s Z
4 4 4
6) sin(2x+£)=0'- 2x+£=nkl x=—£+£k.ke Z.
2 2 4 2

.

. 3
607. 1) arctg0 = 0; 2) arctg(~1)= _§ : 3) mg[_% =-2 4) arctgy/3 = %

1 1 n
610.1) tgx=—; X = arctg—+7k ; x=—+nk,keZ;
V3 V3 6
2) tgx = f3; x = arctgy/3 + 7k ; x=§+nk,ke Z;
3) tgx=—\/§'. x =arctg(—/3) + nk ; x=—§+nk,ke Z;
4) tgx=-1; x = atetg(- 1) + nk; x=—%+nk,ke i
5) tgx=4; x =arctgd + nk, ke Z;
6) tgx = - 5; X = arctg(- 5) + nk; X = —arctgs + 1k, k € Z.
611.1) tg3x =0, 3x = nk; x=§k,ke Z;
2) l+tg§=0: tg1=—l: Lol ik x=—ﬁ+3nk,ke Zs
3 3 3 4 4

3) ﬁﬂg%:ﬂ: tg%=—ﬁ: %=—%+nk:x=—2n+6nk,ke Z.

IIpakTnyeckas padora Ne 18.
«OrmpeieneHne u ucciaenoBaHue QyHKIIHID.
HEJIb PABOTbI:
1. KoppektupoBaTh 3HaHUS, YMEHUS W HaBBIKA B TeMme: «OmpenencHue u

UCCIIeI0BaHUE (DYHKITHI».
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2. 3aKpenuTh U CUCTEMaTU3UPOBATh 3HAHUS 10 TEME.

3. Ompenenuth ypoOBEHb YCBOCHHMS 3HAHWUH, OLEHUTH  PE3YJbTaT
JeSITeTbHOCTH y4-CH.
OBOPYJAOBAHMUE: WHCTPYKIIMOHHO-TEXHOJOTHUECKUE KapThl, TaOJHIBI MPOU3BOIHBIX
AJIEMEHTAPHBIX (DYHKIHUNA, MUKPOKAIBKYIISTOPHI.
TeopeTuueckas 4acTh.
3aoanue. Vccnenyiite n moctpoiite rpaduku GyHKIINH:
x2
a) f(x)=3x*-4x®+1;6) f(x)=——.
X -1
Ne | Ilnan uccrnenoBanus [Ipumenenue muaHa
mar DyHKIMHU x 2
f(x)=3x* —4x3 +1 6) f(x)=

. a) f(x) ) Fx)=—7—

1 | Haxomum  oOmnacth D(f):R x2-1=0, x=+1,
OIIPCACIICHUS D( f ) — (_ 0] — 1) U (_ 1; 1) U
yHKIMH U (1. n OO)

2 | Uccnenyem f(—x)=3x* +4x3 +1=+f(x) (%)= x? _ f(x)
GyHKIHIO pa | = (QYHKIUS HU YeTHasi, HU Cx2-1 =
YETHOCTB, HEYETHAs GbyHKLMS YeTHas
HEYETHOCTb

3 |Haxommm  mymn | 3x* —4x®+1=0, (3x* -3x%)- | x? .

(xopHHU) QyHKIMU U | — (x3 —1):0, x2-1
IIPOMEKYTKHU eé 2(n.2 Y — N o chvorerrom

(x—12(3x% + 2x +1)=0, T
3HAKOIOCTOSIHCTBA

Xx—1=0, Xx=1- uyns QpyHKIUH FEO-pal  ped p=0

/
4 | Haxomum f /(X)=(3X4 _ay3 +1) 1253 — () 2 Y
X)= =

TNPOU3BOHYIO —12x% =12x%(x 1), x? -1

byHkmuun u o eé

KPpUTHYCCKUC TOUYKU

f'(x)=0=x=0:1 -

KPUTUYECKHE TOYKU (PYHKIIUU

_ 2x(x2 —1)— 2x% 2X

)

f'(x)=0=>x=0 - kpurHyeckas

TOYKa (PYHKLIUHU
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5 | Haxoaum
MIPOMEKYTKH
MOHOTOHHOCTH,
TOYKH IKCTpEeMyMa U

JKCTPEMYMBI

byHKIIIN

¢

¥y — — + x

y (-1)<0,y (05)<0,y (2)>0

x=0 — He sABJIIETCI TOYKOH

sKcTpemMyMa, x=1 — Touka

Y+ 4+ -  — X

LTl T 1™y

y(=2)>0,y'(-05)>0,
y (05)<0,y (2)<0,

x=0 — Touka MakcuMyma,

sy, Ymin =Y0=0 |y~ y(0)<0
6 | Haxomum npeaen x2
lim (3X4—4X3+1):oo im ——=1
byHKIIN mpr | AX—Fo0 & _ 1
X —> o0
7 | Ctpoum 3CKU3
¥ ¥
rpaduka GyHKIUU / \
1
1 0
-1 1
X
U 1
Ipumepwi. Uccnenyiite u noctpoiite rpa@uku QyHKIIHI:
2 2 4 2 x2 8
1) y=x“-3x+2; 2) y=2x“-x"-1; 3) y=6x—-x“-5; 4) y:7+—2, 5)
X
YA
y:3x—x3; 6) y:x3—3x2+4; 7) y:x3—3x+1; 8) y=(X 23) ; 9)
X

y=x2+1.
X

Bapuasnr 1.

IIpakTHyeckas 4acrTe.

X
1. HUccnenyiite pynkumto f (X) =5 x* Ha MAKCHMyM H MHHHMYM.

2. Mccnenyiite ¢ MOMOMIBIO MpOM3BORHON (yHKmmIO f(X)= 2X

rpaduk.

® -3x* +5 u moctpoiite ee
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Bapuant 2.

1. HUccnenyiire pynkuuto f (X) = x® —3X Ha MAKCHMYM H MHHHMYM.
2. HccnenyiTe ¢ MOMOIIBIO TPOU3BOAHON (DYHKIIHIO f(X) = —§ x3 +l,5x2 U TOCTPOUTE €€

rpaduk.

Bapuanr 3.

4
1. HUccnenyiire pynkumto f (X) = XT —2x% +5 Ha MAKCHMYM X MUHHMYM.

2. Hccnenyiite ¢ momompio mpomssogHoit dymkmmo f(x)=2x*-3x? u mocrpoiite ee

rpaduk.
Bapuant 4.

1. Hccnenyiite byuxmmio f(x)=12x — x* Ha MakCUMyM U MHHHMYM.

. . 1., 15 .
2. HccnenyiiTe ¢ MOMOIIBIO MPOU3BOAHON (HYHKIIHIO f(X)ZEX —gx U TIOCTpOHTE ee

rpaduk.
Bapuanr 5.

1. Hccnenyiite bynxmmo f(x)=3x* —6x? + 4 Ha MAKCHMYM M MEHEMYM.
2. Mccnenyiite ¢ momompio mpoussoHoit dyskmmio f(x)=—x*+3x+2 u mocrpoiite ee

rpaduxk.
Bapuasnr 6.

2
1. HWccnenyiite pynkuuto f (X) = Zx® —2x+1 Ha MAKCHMYM U MHHHMYM.

2. Wccnenyiite ¢ moMouisio mpomssoaroi yukmmo f(X)= x* —3x u mocrpoiite ee rpadux.

Bapwuanrt 7.

1. WUccnenyiite pynkuuto f (X) = x® —x* Ha MaKCHMYM M MEHEMYM.
2. Mccnenyitte ¢ momousio mpomsBoHoil pynkmmio  f(x)=—x* +5x% +4 u mocrpoiite ee

rpaduxk.
Bapuasnr 8.

1
1. Hccnenyiite pynkuuto f (X) = 2 x* —x? +5 Ha MAKCHMYM W MHHAMYM.

2. MHccnenyiite ¢ momMoIibio mpou3BoHON GyHKiuo f (x) = x* —x? u nocrpoiite ee rpaduk.
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IIpakTuyeckas padora Ne 19.
«CsotiicTBa (pynkiuii. HempepoiBHble u nepuonnveckue pynkunu. CBOWCTBa U TpapUKu CUHYCA,
KOCHHYCA, TAHT'€HCA  KOTAaHTCHCA.
HEJIb PABOTbI:
1. KoppektupoBarh 3HaHUS, YMEHUS U HaBbIKM B TeMe: «CBoiicTBa
¢bynkuunii. HenpepsiBHble u nepuonuieckue GyHkuuu. CBOHCTBa U
rpaduKy CHHYCa, KOCUHYCa, TAHT€HCA U KOTAHTEHCa».
2. 3aKkpenuTb U CUCTEMAaTU3UPOBATh 3HAHUS IO TEME.
3. OmpenenuTs ypOBEHb YCBOEHHUS 3HAHUH, OLIEHUTb pPE3YJbTaT
JEeSITETBHOCTH Y4-Csl.
OBOPYJAOBAHME: uHCTPYKIIMOHHO-TEXHOJIOTUYECKUE  KapThl;  MHUKPOKAJIBKYISATOPBHI,
tabnuna bpaauca.

IIpakTH4yeckas 4acThb.

Bapuanr 1.
1. Haitmure f(5), f(-1), f (%), f(-21), ecrm f(x)=x>.
2. Haiinute obnacte onpenenenust GyHkiuu  f (X) =x? —X.

3. YcraHoBuTE, ABIAETCS U (QYHKIUS f(X)z X+1 ueTHOM, HEYETHON WM HE SIBISETCA HU

YETHOM, HM HCUCTHOM.

B

Haiinute Touku nepeceueHus: rpaduka QyHKIUU f(X)=X3—4X ¢ oceto OV u Hynu

(GyHKIHH.
Bapuanr 2.

1. Haiinure f(5), f(-1), f@j f(-21), ecim f(x)=3x? —5x+1.
. 1

2. Haitnute obnacte onpenenenust pyHkiuu f (X) = —3 .

X —_

3. Vcranosure, sBnsiercs i Gynkuus f(X)= x* —5 ueTHoil, HEUETHOH MM He ABJISETCA HU
YeTHOM, HU HEUETHOM.

4. Haitnure Touku nepeceuenns rpapuka ¢ymxmmu f(x)=1-x* ¢ ocelo OV u Hymm
GyHKIHH.

Bapuant 3.

L. Haitmre f(5), f(-1) f@ F(-21), ccmn f(x)=x* 1.

2. HaiiguTe obacts onpenencHus GyHkun f (x) =x%2-3x+4.
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3. YcraHoBute, sBnsercs mu Gynkmmsa f(X)=—x® dHeTHOM, HeYeTHON WM He ABIAETCA HU
YEeTHOM, HH HEUETHOM.

4. Haiimute TOukM mepecedeHus rpaduka GyHKIHH f(X):X4 —x? ¢ oce0 OV u Hymn

GyHKIIHH.
Bapuasnr 4.
1. Haitmure f(5), f(-1), f (%), f(-21),ecim f(x)=3x*-5x-2.
. 2X
2. Haiigure o6iacTh onpenencHus GyHkuun f (X) =—.
X°—=5x+4

3. YcranoBure, sBnsercs mu Gynkuus f(X)= x> + X deTHOH, HeUETHOH WM HE ABIAETCA HH

YeTHOU, HU HEYETHOM.

4. Haiinure TOYKM TMepeceueHus rpaguka QyHKIHH f(X) =1-x* ¢ ocei0 OV u Hym
byHKIHH.

Bapuanr 5.

y 1 x2 -4
1. Haitmure f(5), f(-1), f 3) f(-21), ecmm f(x)= 5

X —_

. 5

2. Haiigure o6iacts onpenencHus GyHKun f (X) =— e
X j—

2 o o
3. YCTaHOBI/ITe, SABJIACTCA JIN q)YHKI_II/ISI f (X) =5X" +4x YCTHOHU, HCUCTHOM HNJIU HE ABJIACTCSA HU

YETHOM, HM HCUCTHOM.

4. Haiigure Touku nepeceueHus rpaduka pyHkun f (X) = % +2 cocbio OV u HynM QyHKIMH.
Bapuanr 6.

1. Haitmure f(5), f(-1), f (%), f(-21), ecm f(x)= %— .

2. Haitnute obnacte onpenenenust pyHkiuu f (X) = sz:ll .

3. Vcranosure, sBuserca mu pynkius f(x)= x> + 3 uerHoi, HeueTHOI WM He ABNAETCA HH

YeTHOM, HU HEYETHOM.

4. Haiigure Touku nepeceueHus rpaduka pyHkmum f (X) = 2 ¢ ocsto OV ¥ Hynu QyHKLUH.

x+1
Bapuant 7.
1 e 1(6), 10, (1), 1(-20),com 10222,
3 ’ X+3
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. 8
2. Haiigure o6iacTh onpenencHus GyHkmun f (X) =—.
X-+49

3. VYcraHoBuTe, SABISICTCS JU (YHKIUS f(x) =+/1— X 4YeTHOH, HEYETHON WM HE SBJISIETCS HHU

YEeTHOM, HH HEUECTHOM.

4. Haiiaure Touku nepecedenus rpaduka Gpyakmun f (X) =3- 1 c oceto OV u Hynu QyHKIUU.
X

Bapuasnr 8.
L. Haiire 1(5), f(-1), f@ f(-21), com £(x)=-—.

2. Haiigute obacts onpenencHus GyHkmmn f (X) =+Xx-1.

3. yCTaHOBI/ITC, ABJIACTCA JIU (1)YHKLII/I$I f(X)= > IIeTHOI‘/'I, HEUETHOMN UM HE SBJISICTCS HU

X=X

YETHOM, HU HEUSTHOM.

4. Haiinure Touku nepeceueHus rpadpuka GpyHkuun f (X) = ¢ ocbto OV 1 Hynu QyHKUIHUU.

IIpakTnueckas padora Ne20.
«[Toxa3zaTtenpHbIe, TOrapuMUIECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBAY.

HEJIb PABOTBI:

4. KoppektupoBaTb 3HaHMsS, YMEHMS M HaBbIKU B  TeEMe:
««llokazarenbHble,  JorapuMUUYECKUe,  TPUTOHOMETPUUYECKUE
YPaBHEHHUS U HEPABEHCTBA.».
3aKpenuTh U CUCTEMAaTU3UPOBATh 3HAHUS 110 TEME.
6. OnpenenuTb YypOBEHb YCBOEHHUS 3HAaHUM, OLEHUTb pe3yJabTar
JESTEIIBHOCTH Y4-CSl.
OBOPYIOBAHME: MHCTpYKIIMOHHO-TEXHOJOTUYECKHUE KAPThl, MUKPOKAJIBKYJISATOPHI.

o

IIpakTHYeckas 4acThb.
Bapuanm 1.
3. Pemmte ypaBHeHus: a) log, (X —15) =4; 6) lg(2x)+1g(x+3)=1g(12x - 4);

B) lg? x+2Igx=8.

4. Pemmre Hepasenctso: 10g;s(0,6+2x)>-0,25.
Bapuanm 2.

3. Pemmre ypaBHEHUS: a) Ig(x2 - 2x—4)= lg11;  6) 1+log, (3X +1): Iogz(x2 —5);
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B) 4lg? x—2=Igx>.

4. Pemmte HepaBeHCTBO: 109, (3-5x)>0.

Bapuanum 3.

3. Pemmte ypaBnenus: a) log, (5X + 6) =0; 6) log, (4— X)+ log, (1— 2X) =2log, 3;
B) logZ x—logs x* =3.

4. Pemmte Hepasenctso: log,, (15-2x)>-2.

Bapuanm 4.
1. Pemmre ypaBHenus: a)log, (3X+ 2) =log, (X+4) ; 6)lg(x—2)+1g(x—3)=1-1g5;

B) logs x =4—3log; X.

2. Pemmre HepaBencTso: 10g, (3 - 4X) >-1.

TPEHUPOBOYHBIN PA3IEJ

«HAYAJbHBIN» YPOBEHb:
X X
5% >125 0,3% <0,0081 LAY 6% = (% =17z%=1
2 64 4

1
—X
22X <16 0,53X 28 0’14X :10 32 =27 40,3X =64 (\/6)7X :1

1 ypoBeHsb:
g1.0% —g J3.3% =1 27713 _ 3 /5.5 = 5% . L
3 25
100 _ 10X—1 O 2 . 252—)( _ 1 32X2—1 _ 23X '84_X 2_7X _ 34+X
0,12X+3 - ! - 52X—2 - 92X a 81

2 ypoBeHb:
4%X-3.4%2 =52 9¥ +3.3X-18=0

4¥ —6.2X +8=0 5X-7.5%2 =90

IK3aMEHAIIMOHHBbI MaTepuaJ:
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1 4x-y
a) (7) :49; 6) 2,3X+1_3X =15’ B) 49X_87X:—7,
59X—y :%

r) 2)(2—3 _5X2—3 — 0,01_ Qox—lf; I[) 9X+2 - 26 ,3X+1 -3=0.

BAPUAHTBI IPAKTUUYECKOM PABOTHI
Bapuant 1.

4. TlocTpoiiTe B OAHOW KOOPAMHATHOM IJIOCKOCTH TpaduKu ¢ yHKIIHHA
y=2%y=2"-1u y=2"2_-1,

5. Pemmre ypaBHeHHE: a) 81.2%=8; 6)5-7-52=00; B) 9 +3"=18.
1 X
6. PemuTe HEepaBeHCTBO: a) (§j >27; 6) 4" +16>10-2%.

Bapuanr 2.

4. TlocTpoiTe B 0JJHOM KOOPAUHATHON TNIOCKOCTH IrpadUKu (PyHKIIHIA

X X X—1
1 1 1
==, ,y=|=| +2 =| = +2.
4 (zj Y (zj "y @

5. Pemmure ypaBuenue: a) 27 ©-3% =27 ; 6) 4*-3.4"2=52; B) 4* —6-2* +8=0.
6. Pemmre Hepasenctso: a) 05X <2+/2; 6) 9% +3-3* >18.
BAPUAHTHI IPAKTUYECKOM PABOTHI

Bapuant 1

3. Beruucnure: arcsin% + arctg(— ?J + 3arccos(— %} :

4. Pemmte ypaBHEHUS: a) Sin X_z =0; 0) COSBX=£; B) g x—2|=3.
2 4 2 3
Bapuant 2

3. Beruucnure: arcctg (— V3 )— arcsin(— %) + 083 arccosl.

4. Pemmre ypaBHEHUs: a) SIN2X = % ; 0) COS(X + %) =1; B) tg(% - Xj =-2.

Bapwuant 3

3. Bemuucnure: sin[arcsin TZJ
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4. Pemurte ypaBHEHUS: Q) sin(Zx + %) =1; 0) cos3x = —? ; B) tg2x = —3.

Bapuant 4

1
3. Beruucnure: cos(arccosz )

. X V3 X 1 V4
4. Pe eHus: a) Sin— =——; 0) cos| —— = |=—=; tg| 2x—— |=0.
[IUTE YPaBHCHHUS: Q) 5 5 ) (2 4) > B) g( 10}
Bapuanr 5

3. Brprumcnure: tg (arctg V3 )
4. Pemute ypaBHEHHS: a) 2SIN2X =—1; 0) cos— = g ; B) tg(SX + %J = V3 .

Bapuanr 6

3. Beoruncnure: ctg(arctg ?J

4. Pemmre ypaBHEHUS: a) SINX = g ; 0) COS(ZX — %) =-1; B) 3tg£3x + %j =—3.

Bapuant 7
) 2
3. Beruucnure: sin arccos7 .

4. Pemmte ypaBHeHHs: a) 2SINX = —J2; 0) cos(l— X) =

N |-

; B) tg§=—\/§-

Bapuanr 8

3. Beruucnure: tg[arccos ?]
4. Pemmre ypaBHEHUS: a) ZSing =3; 6) cos4x=-0,25; B) tg(ZX + %J =-1.
Bapuant 9

(%)
3. Bemumcnmre: arccos sm? .
4. Pemmre ypaBHEHHS: a) SiNn 3—Z zﬁ; 0) cos 5x— 2 | = —l; B) tg2Xx = —ﬁ .

4 2 4 2 3

Bapwuant 10

3. Beruucnure: arctg(ctg 37”) :

J3

4. Pemure ypaBHEHUS: a) Sin(ZX + %J = ) ; 0) \/ECOS(4 +X)=-1; B) tg(— %) =1.
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IIpakTuyeckas padora Ne 21.
«YwucoBas Mociaea0BaTesIbHOCTb, CIIOCOOBI €€ 3aaHusl, BEIUUCICHUS YICHOB
[I0CJIEI0BATEIBHOCTI.

HEJIb PABOTbI:

5. KoppektupoBaTh 3HaHUs, YMEHHS U HAaBBIKM B Teme: «HucioBas
MOCIIEI0BATEIBHOCTD, CIIOCOOBI €€ 3aJaHMsl, BEIYUCICHUS YJICHOB
IIOCJIEIOBATEIBLHOCTI»
6. 3akpenuTh U CUCTEMATHU3UPOBATH 3HAHUS IO TEME.
7. Ompenenutb ypOBEHb YCBOCHHUS 3HAHMM, OLICHUTHh pPE3yJIbTAT
JeSITeIbHOCTH Y4-CSl.
OBOPYJIOBAHME: uHCTpYKIIMOHHO-TEXHOJOTHYECKUE KAPThI, MUKPOKAIbKYJISTOPHI.

IIpakTH4yeckas 4acThb.

Bapuanr 1.
1. CocraBbTe BO3MOXHYIO (GopMmyly N-ro 23jeMeHTa mocieaoBaTesbHOCTA  (Yyn), €cCiH
[IOCJIEAOBATEIBHOCTh UMeeT BUa: 2, 4, 6, 8, 10, 12, ... .
2. BeImucartp nepBbie ASCATh HIEMEHTOB MOCIEI0BATEIBHOCTH 3aJaHHON PeKyppeHTHO: Y1=1, ¥2=3, Yn=Yn-
2tYn1.
3. Haiimute ¢dopmyiny n-ro 3jeMeHTa M CyMMY IEpBBIX |5 37eMeHTOB apu(pMETHYECKOW MPOTPECCHH C
NepBbIM 3JieMeHTOM 3,4 u paszHocThio 0,9.
2
4. Haiinure cymMmMy GECKOHEUHON M€OMETPHYECKOM TIPOrPECCHH C TIEPBLIM YWIEHOM 3,5 U 3HAMEHATETIEM - 3
5. B apudmernueckoit nporpeccun as= -150, ag= -147. Haiimute HOMEp MepPBOTO MOJTOKHUTEILHOTO dJIEMEHTA
3TOW MOCIEA0BATEIBHOCTH.
6. YkaxxnuTte HanOoee OIM3KUH K HYITIO JIEMEHT apu(pMETHIECKOH Mporpeccuu 22,7, 21,4; ...
7. lana mocienoBaTenbHOCTh Yn=12n + 8 - 2,5n2.
a) CKOJIbKO B HE MOJIOKUTEIHHBIX AJIEMEHTOB?
6) HaiiTi HanOonpIuii 371eMEeHT MOCIeA0BaTETHbHOCTH.
B) EcTb B 1aHHOM nocne0BaTeIbHOCTH HAMMEHBIIUHN 3JIEMEHT?
Bapmuanr 2.
1. CocraBbTe BO3MOXHYIO (GOPMYIy N-TO 3JIEMEHTA MOCIEA0BATEILHOCTH (Yn), €CIH MOCIEN0BATEIbHOCTD
umeet Bua: 7, 11, 15,19, 23, ...
2. Brpimmcath nepBbIe AECATH JIEMEHTOB TTOCIIEA0BATENIFHOCTH 331aHHON peKyppeHTHO: Y1=0, Y2=1, Yy=2Y,.
2tYn-1.
3. Haiigure dopmyiny n-ro sieMeHTa W CyMMY TEPBBIX 15 37EMEHTOB apupMETHYECKOH MPOTPECCHU C

MEPBBIM 3JIEMEHTOM 3,5 U pa3HocThio 0,8.
¥

Haiiaute cymMmMy OECKOHEYHOI T€OMETPUIECKOI MPOrPECCHH C IEPBBIM WICHOM 4,5 U 3HAMEHATENeM - &
B apudmernyeckoit nmporpeccuu ag= 160, ag= 156. Haiigure HoOMep nepBOro OTpULATENLHOTO 3JIEMEHTa
STOU MOCIENOBATEIILHOCTH.

6. Ykaxwute HauOosee OMM3KUN K HYIIO AJIEMEHT apu(pMEeTUIECcKOM mporpeccun
-15,1; -14,4; ...

o s

7. Jlana mocieaoBaTelbHOCTh Yn=12n + 8 - 2,5n2.

a) CKOJTbKO B HEH MOJIOKUTEIHHBIX AJIEMEHTOB?

0) Hailiti HanOombIIHiA 37IEMEHT TTOCIIEA0BATETHHOCTH.

B) EcTh B 1aHHOI1 mocne0BaTeIbHOCTH HAUMEHBIITHIN 2JIEMEHT?
Bapuanr 3.
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1. CocraBbTe BO3MOXHYIO (GOPMYITy N-TO dIEMEHTA MOCIEI0BATENbHOCTH (Yy), €CIH MOCIeI0BATEILHOCTD
2,345 6
umeer um; L 4 9, 16 25 .
2. Brpimmcath nepBbie AECATH JIEMEHTOB MOCIEA0BATEILHOCTH 33/IaHHON peKyppeHTHO: Y1=1, Yo=1, Y=2Y,.
2tYn-1.
3. Haiigure dopmyiny n-ro sneMeHTa U CyMMY INEPBBIX 15 31I€MEHTOB apu(PMETHYECKOH MPOrpeccuu ¢
MIEPBBIM 3JIEMEHTOM 2,5 U pazHOCThIO 0,7.
2
Haiinure cyMMy OECKOHEYHON reOMETPUYECKOM MPOrPECCHH C TIEPBBIM WICHOM 7,5 U 3HAMEHATEIIEM -
B apudmernyeckoit nporpeccuu ag= 150, ag= 141. Halimute HOMEp NEepBOTO OTPHUIIATEIHHOTO AJIEMEHTA
JTOU MOCIEA0BATEIBHOCTH.
6. Ykaxure HanOosee OIM3KUI K HYJIIO 3JIEMEHT apru(METHUUECKON TPOTPECCUH
-14,1;-13,4; ...
7. lana mocneaoBaTebHOCTh Yn=12n + 8 - 2,5n2.
a) CKOJIbKO B HEH MOJOKUTEIbHBIX 3JIEMEHTOB?
0) Haiiti HanOOIbIIHI 3JIEMEHT ITOCIIeI0BATCILHOCTH.
B) Ectb B 1aHHO 110C/I€10BATEILHOCTH HAUMEHBIINN AIEMEHT?
Bapuanr 4.
1. CocraBbTe BO3MOXHYIO (OPMYJy N-TO 3JIEMEHTA MOCIEA0BATEILHOCTHU (Yn), €CIH MOCIE0BATEIbHOCTD
nMmeer Bux: 2,5, 8,11, 14,17, ....
2. Brpimmcath nepBbie AeCATh 3JIEMEHTOB MOCIEI0BATEIBHOCTH 33IaHHON PEKYPPEHTHO: y1=2, Y2=1, Yn=Yn-
2tYn-1.
3. Haiigure dopmyiny n-ro sneMeHTa U CyMMY NEPBBIX 15 37EMEHTOB apu(pMETHYECKOH MPOTPECCUU C
MEPBBIM AJIEMEHTOM 2,5 u pa3HocTsio 0,7.

4. Haiinute cymMMy OECKOHEUHOM reOMETPUYECKON MPOrpPEeCCUU € MEPBBIM WIEHOM 2,5 U 3HaMEHATEJIEM -
1
5
5. B apudmernueckoit mporpeccunm as= -145, ag= -130. Haiinute HOMep mepBOro MOJOKHUTEIBHOTO
3JIEMEHTA ATOH MOCIEA0BATEIbHOCTH.
VYkaxure Hanbosee OJIM3KUNA K HYITIO 3JIEMEHT apu(pMeTHUeCKOoil mporpeccun 17,3;154....
7. JlaHa mocienoBaTebHOCTL Yp=-2N -3 - n2,
a) CKOJIbKO B HEH MOJIOKUTEIbHBIX JJIEMEHTOB?
6) HaiiT HanOosbLINI 37IEMEHT MOCIIEJ0BATEIbHOCTH.
B) EcTb B 1aHHOI1 nocnenoBaTeIbHOCTH HAUMEHbBIINH 1eMeHT?

IIpakTnyeckas padora Ne22.

o s

o

«YpaBHeHHUe KacaTesbHOM B o01ieM Buje. [lpaBuna u popmynsl 1uddepeHIupoBaHus».
HEJIb PABOTbI:

1. KoppekTtupoBaTh 3HaHUS, yMEHUS U HABBIKU B TeMe: «YpaBHEHHE
KacareinbHOWH B oOmem Buzge. llpaBuma u  Qopmyssl
TuQepeHIIMPOBAHUS
3aKpenuTh U CUCTEMATU3UPOBATH 3HAHUS IO TEME.
3. OmpenenuTh YpOBEHb YCBOCHMS 3HAHUHM, OLIEHUTH pe3yJbTar
JESTEIIBHOCTH y4-Csl.
OBOPYJOBAHME: MHCTpYKIIMOHHO-TEXHOJOTUYECKHUE KaPThl, MUKPOKAJIBKYJISATOPHI.

N

IIpakTH4Yeckas 4acTe.

Bapuanr 1.
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2
e (v = — —_— +
|. Haiinure ypasHenue KacatenpHOH K rpaduxy dymmma J ) = TE T4 25 ke ¢
abcrmccon Xg = - 1.

A)y=-2x-3; B) y = 2x-1; B) y = -2x+3; T) y = 2x+3.

2 . Haiinure ypaBHeHHE KacaTeabHOH K rpaduKky GyHKIIUHA f(x)= x>+ 27 B TOUKe
Xo = 2.

A)y=12x-3; B) y = 12x+11; B) y = -12x+13; I') y = 22x+35.

2
i o =-x"+6x+
3. Haiinmure ypaBHEHHE KacaTeJbHOH K rpaduky ¢GyHKIUU /(x) X b tEy TOYKE C

abcruccoi Xg = - 2.

A) y=2x-6; B) y=10x+12; B) y =4x+8; I') y = -10x+8.

Bapuant 2.
- 2
1. Haiinute ypaBHeHuE KacaTeapbHOM K rpapuky (yHKIUU Flay==x" =45+ 25 rouke ¢
abcruccoi xg = 2.
A)y=-2x-32; b) y=2x-8; B) y =-8x+3; I') y = -8x+6.
2 . Haiinute ypaBHEeHUE KacaTelnbHOH K rpaduky QyHKIUM f(x)= x>+ 27 B TouKe
X0 — -1.
A) y =29x-3; B) y = 3x+29; B) y = -12x+23; I') y = 22x+35.
-2
3. Haiinute ypaBHEHHME KacaTeJbHOM K rpaduky GyHKIUU S =2+ 0x+8y ouke ¢

a0cruccoi Xg = - 2.
A) y=2x-6; B) y=10x+12; B) y =4x+8; I') y = -10x+8.

IIpakTHyeckas padora Ne23.
«HHuterpan u nepoodpaszHas. Teopema HoroTona—IJleitOHMIIaY.
HEJIb PABOTHI:

1. KoppekTupoBaTh 3HaHUS, YMEHUS U HABBIKU B TeMe: «Boruncienue
OIPEJETICHHOI O UHTETpaIay.
2. 3aKkpenuTh U CUCTEeMaTU3UPOBATh 3HAHUS 110 TEME.
3. Onpenenuts ypoBEeHb YCBOCHUS 3HAHHM, OLIEHUTH PE3YJIbTaT
JESTEIIBHOCTH y4-Csl.
OBOPYJAOBAHME: HHCTPYKIIMOHHO-TEXHOJIOTHYECKHE KapThl, TAOIUIBI IEPBOOOPA3HBIX

HEKOTOPBIX (PYHKIIHMH, MUKPOKAIBbKYISTOPHI.
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TeopeTuyeckas 4acThb.
2

[TPUMEP 1. Beruuicnure uHTerpail J-(— 4X + 4+ x? }jx .
-2

PEIIEHUE. Haitnem MHOeCTBO Bcex MEPBOOOPa3HbIX I GyHKIUKH — 4X + 4 + x2:
2 3 3
F(x):—4-)(7+4-x+x?+C=—2x2 +4x+%+C.

[MTonw3yscek popmynoit HeroTona-JleitOnuma, noxy4aem:

22 =(—2-22+4-2+§J—(—2-(—2)2+4-(—2)+(_2)3J=

3

f(—4x+4+ xz)dx=(—2x2 +4x+x—33j

-2

1
OTtBeT: 21—.
3
[TPMEP 2. Broisicuute, 1pu KakoM OTPUIIATEIILHOM 3HAYCHUH MIEPEMEHHON d BEPHO PABEHCTBO

a
j2x3dx=—7,5?
—-2a

X4

PEIIEHUE. [TockosbKy aist 2x3 OJIHOM U3 NMEePBOOOPA3HBIX SBIIACTCS PR

a X4
j2x3dx :(7J

a

a* (-2a)' 15a*

% o 2 2 2
CrnenoBaTenbHO, HY’)KHO PEIIUTh YPaBHEHUE:
4
_15a _ 75
2
_15a* 15
2 2
at=1,
a=%1.

OtpunarenbHblil KOPEHb ATOIO YPAaBHEHUS — 3TO yucio —1.
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OrBer: -1

TECT JJII CAMOKOHTPOJIA.

Bri6epute npaBuibHBINA BapUaHT OTBETA.

1. 3uauenue i(— 6X + X% + 9)dx paBHO:
-1

2)181: 6) 182 B) 192,
3 3 3

2a
2. PaBeHCTBO I x3dx = 3,75 (roe a> 0) BepHO, €CIIH a PAaBHO:

a

a)l; 6)2; B)3
IIpakTHyeckas 4YacThb.
Bapuasnr 1.
z
2 12
1. Beluucnute UHTErpajbl: a) _[ x%dx;; 0) J. l+ coS 2X
-1 0

1 2
2. Jloxaxxute cpaBeJIMBOCTh PABEHCTBA: I(Zx +1)dx = I(X3 - 1)dx :
0 0

Bapuanrt 2.
2 2
1. BeluucnuTe UHTErpajbl: a) I— 2sin xdx ; 0) J.

-2

33
cos xdx = Ixzdx .
0

2. I[OKEDKI/ITC CIIPaBCAJIMBOCTb PAaBCHCTBA:

oY

Bapuasnr 3.
4 2
1. BeuucnuTe UHTErpaibl: a) I 0) I ax >
cos® x 1 (x+1)

z 1
3 4
2. JloKaxHTe CpaBeIIMBOCTh PaBEHCTBA! J. sin xdx = J.
0 1

Bapuasnr 4.
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1. BeuucnuTe UHTErpabl: a)

D P e—
e
o
(@]
o
)
N
TN
‘r\a
>
—

z
4 1
dx
2. Jlokaxxure cripaBelNIMBOCTh PaBEHCTBA: J- = I dx.
0 0

CoS™ X
Bapuanr 5.
2z
2 3 .
1. BbluuciuTe MHTETpAJIbL: Q) I— x3dx ; 0) I sin(g—ijdx
-1 0
_
3 1
dx dx
2. BepHo 11 HEpaBEHCTBO: I —— < I—Z ?
SIS X 1X
2 2
Bapuanr 6.
4 dx 2 4
1. Bsruucnute UHTErpasbl: a)I— ——; 0) _[ (1+3x)*dx.
» sin x 0
6
1 4 4
3. BepHO i1 HEPABEHCTBO: J.X4dx < J.— ?
5 L Vx
Bapwuanr 7.
z
2 T dx
1. BoluncnuTe HHTETpANbl: a) IZ cos xdx ; 0) I
0 SVX+2
4 8
dx dx
2. BepHo 11 HepaBEHCTBO: I > I ?
5 COs” X 73/x?
Bapuasnr 8.
5 2
1. BbluMCIUTE UHTETPATIBL: Q) Ix4dx; 0) _[Sin 2xdx.
1 0

o,

COoS Xdx > >

2. BepHo 51 HepaBEHCTBO:

N W |
>

N —N |y

IIpakTnueckas padora Ne24.
«Kiaccnueckoe onpezeneHne BEpoITHOCTH, CBOMCTBA BEPOSTHOCTEM.

HEJIb PABOTDI:



1. KoppekTupoBarb 3HaHUS, yMEHHS U HABBIKU B TEME:
«Knaccuueckoe ornpezeneHre BepoITHOCTH, CBOICTBA
BEPOSITHOCTEMN».

2. 3akpenuTh U CUCTEMATU3UPOBAThH 3HAHUS 110 TEME.

3. OmpenenuTs YpOBEHb YCBOCHUS 3HAHUMN, OLICHUTH PE3yJIbTaT
JEATEIbHOCTH Y4-Csl.

OBOPYJOBAHUE: uHCTPYKIIMOHHO-TEXHOJOTUYECKHUE KapThl, TAOJUIIBI IEPBOOOPA3HBIX

HEKOTOPBIX (QYHKIIUI, MUKPOKAIBKYISTOPHI.

1.

IpakTnyeckasi 4acTb.

CobbiTue «M3 25 cTyIeHTOB TPYIIBI ABOE CIPABISIIOT IeHb poxkaeHus 30 ¢eBpas SBIsIeTCs

. IOCTOBEpHOE
. HEBO3MO>KHOE

. Clly4anHoe

. HazoBuTte crmyuaiinoe coObITHe

. CJIOBO HAUMHAETCSI C OYKBBI «b)

. CTyZIeHTy BTOporo kypca 10 jet

. Opocwuu J1Be UrpalibHbIe KOCTU: CyMMa BBIMABIINX HA HUX OYKOB paBHa §.

. JloCTOBEpHBIM SIBIISIETCSI COOBITHE

. JIBa TOMaJiaHusl IpU TPeX BBICTpeax

. HayraJl BRIOpaHHOE YUCIIO0, cCocTaBieHHoe U3 udp 1,2,3 6e3 moBTopenuii, Menbie 400

. TOJIKUHYJIM MOHETY, M OHA YIajia Ha «Opiay.

. Cpenu map coObITHH, HAlAUTE HECOBMECTHBIE

. B ceirpannoii Kareit u CnaBoit maptuu maxmat, Kats nmpourpana u CiaBa npourpan

. Hactynuno nero; Ha HeOe HU oOs1auka

. IIpu Gpocanuu KyOuKa «BBIMATIO YETHOE YHCIIOY, «BBITIANIO 2 OUKAY.

. OxapakrepusyiiTe ciaydaiiHoe COOBITHE: HOBAs 3JIEKTPOJIaMIIa HEe 3arOpUTCs. ITO COOBITHE
. MEHee BepOsITHOE

. PaBHOBEPOSITHOE

3.
6.

Oonee BCPOATHOC.

B xomnoze KapT JICKAT YCThIPC Ty3a U UCTBIPC KOPOJIA PA3HBIX MacTei. I[OCTaIOT KapTy Hayral.

HpOTI/IBOHOJ'IO}KHBIMI/I SIBJISIFOTCSI COOBITHUS

1.
2.
3.
7.

JOCTaHyT TPeOBOTO Ty3a
JIOCTaHyT Ty3a JIto00# MacTu
JIOCTaHYT JIO0YIO KapTy, KpoMe TpehOoBOTo Ty3a.

[Tpu 6pocannu kyOuKa BbITIaao He Oosbie 5 oukoB. KomndecTBO OIaronpusTHBIX HCXOI0B

paBHO
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1.1
2.5
3.6

8. I[Ba CTpCJIKa ACJIAar0T IO OJHOMY BBICTPCIIY B MUIIICHD. KomnuectBo HCXOO0B JIBYX
COBMCCTHBIX BBICTPCIIOB PaBHO

1.2

2.3

3.4

9. HaiiTi BEpOSITHOCTB TOTO, YTO IIPU ABYKPATHOM OpOCAaHUU KyOHKa MPOU3BEICHIE OUKOB
a) KpaTHO 5,

0) KkpatHO 6.

10. 13 xomoer B 36 KapT ciy4aifHBIM 00pa3oM BBITACKUBAIOT 3 KapThl. HailTu BeposSTHOCTH
TOTO, 4TO

a) HeT MUKOBOM JlaMbl,
0) ecTb NMUKOBAas Aama.
11. Cnyuaiino BbIOpanu 1By3HauHOE uncio. Haiiaure BepoSTHOCT TOTO, UTO OHO

a) okaHuuBaercs 0;

0) COCTOUT U3 OJMHAKOBBIX LIUPP;
B) OoJbInie 27 1 MeHbIIe 46;

T') HE SBJSETCS KBAAPAaTOM YHUCIIA.

12. B xiieTku TaOJMIbl 2X2 CTaBAT KPECTUKH U HOJMUKH. Haliiure BepoATHOCTH TOTO, YTO

a) OyzieT mocTaBJeH POBHO OJIUH KPECTHK,
0) OyIyT OCTaBJICHBI POBHO 2 HOJIMKA,

B) B JIEBOM HIDKHEN KIIETKE OYAET CTOSITh KPECTHUK.

13. Ora 3aaua — o/1Ha U3 MEPBBIX 110 TEOPUH BEPOATHOCTEH — Obl1a npeaoxena ['anumero
OJIHUM UTPOKOM B KocTH (I"anmmieit nan npaBuibHOE perieHue). Tpu KOCTH 010pachIBatOTCs
OJTHOBpEMEHHO. YTo 0oJjiee BEpOsITHO — MOsBICHHUE Ha TPEX KOCTAX cyMMBbl 10 mium 9?7

IIpakTHyeckas padora Ne25.
«Teopema o cymme BepositHocTel. [Ipuknaanslie 3agaun. [IpeacraBienne 4ucaOBbIX JaHHBIX.
HEJIb PABOTbI:

1. KoppektupoBaTh 3HaHHs, YMEHHs U HaBBIKK B Teme: « Teopema o
cymme BepositHocTel. [Ipuknagneie 3anayun. [Ipencrapinenue
YHUCJIOBBIX TAHHBIX».
2. 3aKkpenuTh U CHCTEMAaTH3UPOBAThH 3HAHHS IO TEME.
3. Ompenenuts ypoBeHb YCBOCHHSI 3HAHH, OLICHUTH PE3yIbTAT
JESTEIIbHOCTH Y4-CSl.
OBOPYJOBAHUE: uHCTPYKIIMOHHO-TEXHOJOTUYECKHUE KAPThl, TAOJIUIIBI IEPBOOOPA3HBIX

HEKOTOPBIX (PYHKIIUI, MUKPOKAIBKYIISTOPHI.
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TeopeTuyeckas 4acThb.

IIpumep. B nepsom simuke 1 6enblil 1 5 4epHBIX 11apoB, BO BTOPOM 8 OelIbIX U 4 YepHBIX 1Iapa.
W3 xaxxnoro sAuyka BeIHYJIU 10 mapy. HaliTu BeposSTHOCTb TOr0, YTO OAMH U3 BBIHYTHIX IIapOB
Oenbli, a APYrol — YePHBIH.

Pemenue. O603HauuM  COOBITHS: 4 — BBIHYJIM Oenblid  Imap W3  TEPBOTO  SIIIIHKA,
1

Py = z ;

A BBIHYJIM YEPHBIH Iap U3 IEPBOTo SIIHUKA,

- 5

FPld)y= s ;

B — Genblil map U3 BTOPOTO SIIUKA,
2

F(E)= 3.

5. YEpHBIM Iap U3 BTOPOTrO SAIIUKA,

<. 1
P(B)=-
()3.

Ham HYXHO, YTOOBI Mpou3011JIO OJJHO U3 COOBITUH Af nim A .1lo TCOPEMC 00 YMHOKCHHUU

BEPOATHOCTEM

- 1 - 10
PlAB = — P(ABY=—
UB)=3g PAD=T

Torna nckomast BEpOATHOCTB 10 TEOPEME CIOKEHUS OyaeT

P=P{AB+AB = P(ABY+ P(AB) = %

IIpumep. BepostHoCcTh nonananus B 1enp y nepsoro crpenka 0,8, y Broporo — 0,9. Crpenku
JIENArOT 1O BeICTpeny. HaliTu BEpOSTHOCTH: a) ABOMHOTO momnaaanus; 0) TBOWHOTO MpoMaxa, B)
XOTs ObI OIHOTO MOMAJAAHUS; T) OJJHOTO MONalaHHs.

Pemrenue.

[lycth A — monagaHue NepBOro CTpesKa, P{ﬂ] =0,8 :

F (B] =09
B — monagannie BTOPOro CTpeika, .

Torma A - pomax TepBoro, PA)=1-08=1072 :

£ - npomax Broporo, F8)=1-09=01 .

HaiineM HyXHBIE BEpOSITHOCTH.

a) AB — nBoifHOE TIOTIaJ]aHKeE, P(HB] - P(H} P(B) =0.8.0,9=072

6) A B _ woitoii mpomax, £\ 45) = PAP(B)=0,2.0,1=0,02

B) A+B — X0Ts1 OBbI OHO TIONIAJAHHE,
PlA+B) = P+ P(EY - P(ABY=0,84+0,9-0,72=098
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r) AE+ AE _ ommo NOTaaHue,
AR+ AB)= P(ABY+ P(AB)=0,8.0,140,2.0,9=0, 26

Ipumep. CTyaeHT pa3bICKUBACT HYXHYIO eMy (GopMyly B TpPEeX CIpaBOYHUKAX. BeposTHOCTH
TOTrO0, 4TO (pOpMyJIa COEPIKUTCS B TIEPBOM, BTOPOM U TPEThEM CIpaBoYHUKaxX paBHbI 0,6; 0,7 1
0,8. HaiiTi BepoSITHOCTH TOTO, 94TO (hOpMYIIa COAEPKUTCS 1) TOIBKO B OJTHOM CIIPAaBOYHUKE; 2)
TOJILKO B JIBYX CIIPABOYHHKAX; 3) BO BCEX TPEX CIPABOYHUKAX.

Pemienue.

A — hopmysa COIEPKUTCS B IEPBOM CITPABOYHHKE;

B — dopmyna conepkuTcsi BO BTOPOM CIIPABOYHHKE;

C — bopmyna comepKUTCS B TPEThEM CIIPABOYHUKE.

Bocrnons3yemcs TeopeMamu CII0KEHUS U YMHOKEHHSI BEPOSATHOCTEN.
PLABC + ABC + ABC = P(ABCH + P(ABT + P(ABCH =

1 =06-03024+0407.0,2404.0,3 0,8= 0,188

5 PlARC+ABC+ABCY =0,6.0,7-0,240,6.0,3.0,840,4.0,7.0,8= 0,452

3 P{ASC’} =0,6.07.085=107336

[IycTh B pe3ynbpTaTe UCHBITAHKUS MOTYT MOSIBUTHCS N COOBITHI, HE3aBUCUMBIX B COBOKYITHOCTH,
00 HEKOTOphIE W3 HUX (B YAaCTHOCTH, TOJHKO OJHO WJIM HHU OJHOTO), MPUYEM BEPOSTHOCTU
MOSIBJICHUS KQKJIOTO M3 COOBITHI M3BecTHBI. Kak HallTH BEpOATHOCTH TOTO, YTO HACTYIUT XOTS
Obl OJTHO M3 3THX coObITUI? Hampumep, ecnu B pe3yabTaTe UCIBITAHUS MOTYT TMOSBHUTHCS TPU
COOBITHSI, TO TIOSIBJIEHUE XOTS OBl OJAHOTO M3 ATUX COOBITUN O3HAYAET HACTYIUICHHE JIHOO
OJTHOTO, MO0 ABYX, MO0 Tpex coObITHil. OTBET Ha MOCTABIEHHBIM BOMPOC JaeT CIEAYIOIas
Teopema.

Teopema. BepoaTHOCTb noaenenus xoms 0t 00H020 u3 codvimuil Aoy A, , HE3aBUCUMBIX
B COBOKYITHOCTH, paBHa PAa3HOCTH MEXKAY EIWHUILEH U TPOU3BEICHUEM BEPOATHOCTEH
MIPOTUBOMOJIOKHBIX COOBITUI

P(4)=1-P(4) P{4) .. P(4)=1-01-q, 5

Ecnu coObitus A A, UMEIOT OJUHAKOBYIO BEPOSTHOCTH 10 ¢dopmyna HpHUHUMAET
MIPOCTON BHJI:

P4)=1-(1-p) =1-¢"

IIpumep. BeposTHOCTH MomagaHust B 1IeNb IPH cTpeb0de u3 Tpex opyauit Takosel: Pl = 0,8; p2
= 0,7, p3 = 0,9. Haiitu BepoATHOCTh XOTS ObI OJHOTO MomaaaHus (CoObITHE A) MPU OJHOM
3aJIlle U3 BCEX OPYIAUM.

Pemienue. BeposTHOCTh monagaHus B LENb KKIBIM U3 OPYAUMHA HE 3aBUCUT OT PE3YJIBTATOB
CTpenbObl U3 IPYTHX OpPYIUN, MOITOMY paccMaTpuBaeMble COOBITHUS 4 (momananue mepBoOro

opyausi), 4 (mormmaganre BTOPOTO OPYIusi) U 4 (mormaianue TPEThEro OpyAusi) He3aBUCUMBI B
COBOKYITHOCTH.
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BeposiTHOCTH  COOBITHIL, TPOTUBOIIOJIOKHBIX COOBITHUSAM "41, 4 " 4 (T. €. BEpOSATHOCTH
MIPOMAaxoOB), COOTBETCTBCHHO PaBHBI:

g =1-p=0,2 1 g.=1-p, :03, g; =1—p; =0,1

FlA)=1- =1-0,2.0,3.0,1=0,55%4

Hckomas BEpOSATHOCTD (4) ERERE :

IIpumep. B Ttumnorpadum umeercs 4 I1UIOCKONMEUAaTHBIX MamIMHBL [l KaKmoW MarivHbI
BEpPOSITHOCTH TOTO, YTO OHA pabOTaeT B JaHHBIA MOMEHT, paBHa 0,9. HailTu BeposSTHOCTH TOTO,
YTO B JIaHHBIH MOMEHT paboTaeT XOTs ObI OJHA MamuHA (COOBITHE A).

Pemenne. CoObiTist "Mammua paboraer" u "MammHa He paboraer" (B JaHHBIK MOMEHT) —
o +g=1
IIPOTHBOIIOIOKHBIE, II0ITOMY CYMMa HX BEPOSTHOCTE paBHA equHMIE: & ' ¢

. =1-p=0,1
OTCIO,I[a BCPOATHOCTDb TOI'O, YTO MalllMHA B IAHHbIK MOMCHT HEC pa60TaeT, paBHa 4 £ ’

4 4
P{ﬂ] =1—-g =1-0,1T =0,5595%
Hckomast BEpOATHOCTH
Tak xak mosiyueHHasi BEpOATHOCTh BeCbMa OJIM3Ka K €IMHUILIE, TO HA OCHOBAHUU CIICJCTBUS U3
IPUHIUIA TPAKTUYECKOH HEBO3MOYKHOCTH MAJIOBEPOSITHBIX COOBITHH Mbl BIPaBe 3aKIIOUUTh,
YTO B JAHHBIII MOMEHT paboTaeT XOTs Obl OJHA U3 MAIIHH.

IIpumep. BeposiTHOCTH TOTO, YTO TPU OJHOM BBICTpEIIE CTPEJIOK IOMAajJaeT B Leib, paBHa 0,4.
CKOJBKO BBICTPEJIOB JOJKEH MPOU3BECTU CTPENIOK, YTOOBI C BEPOSATHOCTHIO HE MeHee 0,9 oH
TOTIAJT B LIEJb XOTS ObI OTUH pa3?

Pemenne. O6o3HaunM uepe3 A coObITHE "TIPH N BBICTPENIaX CTPEIOK MOMaJaeT B Lelb XOTS Obl
ojuH pa3". CoObITHS, COCTOSAIIME B MONAJaHUM B 1€JIb NIPU MIEPBOM, BTOPOM BBICTpENIaX U T. 1.,

P{AY=1-4"
HE3aBHCUMBI B COBOKYITHOCTH, IIO3TOMY IIpUMEHUMa (opMyIia .
= = e p =
[IpuHSIB BO BHUMaHUE, YTO, MO YCIOBHIO, P{4)209. =04 (cnenoBarenbHo, ¢ T 1-p=0,6
), OJTyYUM
1-0,6" 20,9,
0,6" =0,1.

[Iponorapudmupyem 3To HepaBeHCTBO MO0 ocHOBaHMIO 10:

rlgl 6 =1g0.1,

. 1201
1206

e d 5

El

I/ITaK, nz3 , T.C. CTPCJIOK JOJI?KCH ITPOU3BCCTU HE MCHCC 5 BBICTPCIIOB.

IIpakTnueckas padora Ne26.
«Kopuu ypaBHeHuii. OCHOBHBIE ITPHEMBI PELLICHUs ypaBHEHUN. Perienne cucteM ypaBHEHU».
HEJb PABOTbI:

1. KoppekTtupoBarb 3HaHUs, yMEHHS U HaBbIKU B TeMe: «KopHu
ypaBHeHUI. OCHOBHBIE TPUEMBI PEIICHUS YpaBHEHUN. Perienue
CUCTEM ypaBHCHUI».

2. 3akpenuTh U CUCTEMAaTU3UPOBATh 3HAHUS 110 TEME.
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3. Omnpenenuts ypoBeHb YCBOCHHS 3HAHUI, OIICHUTH PE3yJIbTaT
JESTEIIbHOCTH Y4-CSl.
OBbOPYJAOBAHME: nHCTpYKIIMOHHO-TEXHOJOTUYECKHUE KapThl, TAOJUIIBI IEPBOOOPA3HBIX

HEKOTOPBIX (PYHKIIHI, MUKPOKAIBKYIISTOPBI.
IpakTnyeckasi 4acThb.
1)UpparmoHaibHbIC ypaBHEHUS

Bapuasnr 1.

Pemnre ypaBHeHUs:

a) V2x+12 =2x+10; 6) VX+2+/3—=x=3; B) V4x+9—/1Ix+1=A/7x+4 .

Bapuanr 2.

Pemnre ypaBHeHUs:

a) 2VX+5 = X+2; 6) V3x+1—-+vx+4=1; B)~18-3/x+10 =4.

Bapuant 3.

Pemute YpaBHCHHUA:

a) VX+5+1=X; 6)VXx+3+/3x—2=7; B) V3x+4+/x—4=2Jx.

Bapuanr 4.

Pemnre ypaBHeHUs:

a) V2X+14 =2x+12; 06) VX+5-/x-3=2; B)\/_—\/24_+\/2+X:0.
+ X

KBagpaTtHOe ypaBHEHHUE U €70 KOPHH.

1. Kaxkoe u3 ypaBHEeHUH SBISETCS KBAAPATHBIM:

1) 5x2—ﬂ=0; 3) 4x+3=0;
X
2) x2-2x*+7=0; 4) 12x* —3x+1=0.
2. B xBagparHOM ypaBHeHHH 7x+6—2x? =0 ykaxure ero ko3 HUIHEHTHL:
1) a=7,b=6, c=-2; 3)a=-2,b=7, c=6;
2) a=7,b=-2, c=6; 4)a=-2,b=6,c="7.

3. Omnpexnenure, Kakoe U3 MPUBEAEHHBIX YPABHCHUH SBJISETCS PABHOCHIHBHBIM YPaBHEHHUIO
x? +(2-x)1+2x)=0:
1) 3x% +5x+2=0; 3) x*+3x—2=0;
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2) —x?+3x+2=0; 4) —x*-3x+2=0.

4. Haiigute KopHH ypaBHeHust 6b° —54 =0
10, 3; 2) -3, 3; 3) HEe UMEeT KOpHEH; 4) 3.

5. Kakwue uz uncen -4,-2,-1,0,2 gBasioTcs KOPHIMHU KBaJPaTHOTO YPaBHEHUS
4x? +8x=0:
1)-2,0; 2)0, 2; 3)-4,-1, 4)—-4,0?

6. Pemmnte ypaBueHne 1—4y+3y? =y? —4y+9:
1)-2,0; 2)-2,2; 3) 2; 4) 0.

. JIpoOHO-panuoHaibHbIe YPABHEHHS.

1. Kakoe u3 ypaBHeHUi1 ABIsieTCS APOOHO-PAIMOHATIHLHBIM:

2 2 _
1) X _4x+1=0: z)gﬁ__gle; g) X3 _4. 4) 2x+8=14(7—x)?
3 13 2x+1 X
2
X x-1 1
2. Pemmrte ypaBHeHHE — + —— = — !
2 6 2
1) 2; 2) -1, 3)1; 4) 3.
1 1
3. Pemute ypaBHenne —+ ——=0:
X Xx-4
1) -2; 2)5; 3) 2; 4) -1.
. 1
4. Haiinure KOPHI ypaBHCHUS — =—
X“+6 X
1) 1,5; 2)-2,3; 3)-3, 2; 4)2,3.

3x+1

5. OHpe,I[eJ'II/ITC, IMIpU KaKOM 3HAYCHUU X 3HaUeHUeE q)YHKI_[I/II/I y= —5 paBHO 2:
X+

1) 4; 2)3; 3)8; 4) 9.

Jlorapugmuueckue ypaBHEHHs

Bapuanum 1.
5. Pemmre ypaBHeHwus: a) l0g, (X—15)= 4; 0) Ig(2x)+ Ig(X + 3)= Ig(12x —4) ;
B) lg? x+2lgx=8.

6. Pemmre nepasenctso: 10g;(0,6+2x)>-0,25.
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Bapuanum 2.
. 2 _ . 2 .
5. Pemmre ypaBHEHUS: a) Ig(x —2X— 4)— lg11;  ©6) 1+log, (3X +1) =log, (X —5),
B) 4lg®x—2=Igx°.
6. Pemmte nepasenctso: 10g, g (3—5X) >0.
Bapuanm 3.
5. Pemmre ypasuenus: a) log, (5x+6)=0; 6) log, (4—x)+log,(d—2x)=2log, 3;
B) logs x—logg x* =3.

6. Pemmre nepasenctso: log, , (15 — 2X) >—2.

Bapuanm 4.

3. Pemmre ypasnenns: a)log, (3x+2)=log, (x+4); 6)Ig(x—2)+lg(x-3)=1-1g5;

B) logZ x =4-3log; X.

4. Pemmte Hepasenctro: 10g,(3—4x)>—1.

IIpakTnyeckas padora Ne 27.
«Hcrnonp3oBaHne CBOMCTB U rpaUKOB (GYHKIIHM ISl pelIeHNs YpaBHEHUN U HEPABEHCTBY.

1. KoppekTupoBarh 3HaHHS, YMEHHS U HABBIKU B TEME:
«Mcnonb3oBaHue CBONCTB U rpa@uKOB QYHKIIHI ISl peIIeHUs
YPaBHEHUI U HEPABEHCTBY.
2. 3aKkpenuTh U CHCTEMATU3UPOBATH 3HAHUS IO TEME.
3. OmpenenuTs YpOBEHb YCBOCHUS 3HAHUH, OLIEHUTh PE3yJIbTaT
JESATEIIBHOCTH Y4-CSI.
OBOPYJAOBAHME: HHCTPYKIIMOHHO-TEXHOJIOTHYECKHE KapThl, TAOIUIIBL,

MHUKPOKaJIbKYJISTOPEL.
IIpakTHyeckas 4acrTe.

dain x+9 = p[l +c£q2x)

1. Haiitu Bce 3Ha4eHMsI p, IPU KOTOPBIX YPABHEHHE UMEET XOTs ObI

OJINH KOPEHb.

Pewenue:
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1

i 1 dsin x+9=p —
Vuuteias, uro 1+%%9 & =l mogyunm 1 X 310 ypaBHEHHE PABHOCWUIHLHO
9 3 yq

[4sin x+9)sin’ x = p,
sin? x = 0
cHCTEME:

(4sin x+9) sin® x =

YPaBHeHI/Ie 7 HMEET XOTS ObI OJIUH KOPCHb, CCJIX YUCJIO P IIPUHAIJICIKUT

= (e i 1
MHO>KECTBY 3HaUE€HUN (YHKIIUU J(x) = [4sin x+9) sin* x . Hailinem £ [I ):

0<sin?x<1

—1<am x 21

-4 < 4an x4

584sm x+9413

0

0£(4sin x+9)sm? 2 <13

E U ) - [013) , TaK KaK QyHKims ¥ - sin X HeTIpephIBHA, 3HAYUT H

byHKIISA Jlx)=(4sin x+9])sin® x HeNpepbIBHA U IpUHKUMaeT Bee 3HaueHus ot 0 1o 13. [lo
yenouio ft ¥ # 010 3payenue p — moGoe YHCIO U3 MPOMEKYTKA (0;13]

Omsem: ipu ¥ = (0;13] ypaBHEHHE asin x+3=p- [1 +oig'x ) UMEeT XOTs OBl OJJMH KOPEHb.

2. PemnTh ypaBHEHHUE Wg-x-Yx-2=2

Pewenue:

Fg—xzo
o3 x=220

x <18,

{ = xe[218]

xZz
=418-x
g HeTpephIBHA 1 MOHOTOHHO YOBIBAaeT Ha 00JIACTH OTMPEICTICHUs, a

y=2+353

DyHKIUA

byHKIISA HEeIpepbhIBHA U MOHOTOHHO BO3PACTaeT Ha 00JIaCTH OIpeeeHHUs], TO
Hg-2-4o-2=2
N Xx=2, 2=12
yYpaBHEHUE UMEET €UHCTBEHHbIN KOpeHb. [IpoBepum BCPHO,

3HAYNT X = 2 €IMHCTBEHHBII KOPEHb YPaBHEHUS.

Omeem: 2.

2
3. Pemnts ypaBHenne X+ 94X+ 3 = cosdax.

Pewenue:

PaccmoTpum QyHKITHH f(x) =z +4x+35 " g(x) = EDS4:-'U:.

_ 2
MHoxecTBO 3HaUeHUN (QYHKIUU Jlx)={x+ 2] +1 MHTEPBAI [1-;*"1‘:'_

-11]

gix) = cosdax

MHoxecTBO 3HaUeHUN HYyHKIIUU OTPE30K [
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YpaBHEHHUE UMEET pPelIeHHE TOIBKO B TOM Cllydyae, KoTJa Kakaas 4acTh ypaBHEHUs OyeT paBHa

1. Jix)=1 npu x = — 2. [IpoBepuM GyeT JId paBHO glx)=1 npu x = — 2.
g(-2)=cos 4™’ (= 2)= cos(-8z) = cos[8r) = 1 , 3HAUMT X = — 2 — €JIMHCTBEHHBII KOPEHb

YPaBHEHHA.

Omeem.: — 2.

4. PemuTh ypaBHEHUE: sin [x3 tix+ 1) =x* +2x+3.

Pewenue:

PaccMOTpUM yHKIHHI Jlx) = sin [x3 +2x° +1_) - glx)=2x* +2x+3= le+1:|*:4 +2

[1x) = sin [x3 + 25 +1)

MHoxecTBO 3HaUCHUH QYHKIIUU OTPE30K [_ 1;1], a MHOKECTBO 3HAYCHHI

2
glx)=(x+1)" +2 [2:+2)
byHKIHT UHTEpBaJl . JIeBast 4acTh ypaBHEHUs NP BCEX 3HAYCHUAX X
He Oosee 1, a mpaBas — He MeHblIE 2. 3HAYUT YpaBHEHUE PELLICHUS HE UMEET.

Omeem. pelICHUS HET.

5-Gcosx= p[[l +.ﬁggxn

5. Haiitu Bce 3HaueHus p, Npu KOTOPHIX ypaBHEHUE UMEET XOTsI Obl

OJIH KOPCHb.

2 1
l+igix= S-Zcosx=p—

Pewenue: YanTeiBas, 4To COS X momyunm LOS X yTO paBHOCHIIBHO

[5— 3::-::-51{]]'1:-::-52 x=p,

cosx =0,
CHUCTEME:

- . -
[5 3cos X:I Los X =2 HMeEET XOTS OBl OJIHO PCHICHHEC, €CIIM YUCJIO P HPUHAAICIKHUT

lx)=1[5- 3::05:{)'(:053::.

YpaBHeHue

MHO’KECTBY 3HaU€HUN (YHKIUU

_ e , 2
Haiinem MHOECTBO 3HAUCHUH (YHKIIUU ﬂx :I B (5 3cosx :I Los &

0<cos® x <1

—1lcesx sl

- 3% -3cosx i3
285-3cosx 28

0<£[5-3cosx) cos® x L8
Nx)=1[5-3cesx) cos*x

=CO03x
Y n

OyHKIUA HeNpepbIBHA, T.K. HEMPEpbIBHA (PYHKIUS

3HAYNT IPUHUMAET Bce 3Ha4eHus ot 0 1o 8. 2 U B [0;8] .Ho £05x # 0 spaqur 3nauenne p—

M060E YUCIIO U3 TIPOMEKYTKA (0;8].

5—3cosx=p[l+£g2x)

Omesem: ipu ¥ = (0:8] ypaBHEHHE MMEET XOTs ObI OJIUH KOPEHb.

: 2
6. Pemnth ypapmenue: 35 X = 4x7 - 4x+5

Pewenue:

f(x)=4sinm g(x:l=4x3 —4x+5,g(x;|=[2x—1)2 +4.

PaccmoTpum QyHKIIMN u
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MHO3KecTBO 3HauenHit yHKin 7 (x) = Asin OTPE30K - 4;4], a MHOYKECTBO 3HAYEHUI

2

glx)=[2x-1) +4 [4;4+=)
byHKIIH UHTEpBal L . YpaBHEHHE UMEET PELICHUE TOTAAa U TOIbKO
TOrJa, KOrAa KaKJasi 4aCcTh ypaBHEHUs paBHa 4.

glx)=4 npu x = 1. [IpoBepum BoinonHenue ycnosus f(1) = 4:
Fill=dsin r-l=4d4sinx =10

, HE BBITIOJIHSETCS YCIIOBUE, 3HAUUT X=1 HE SBJISETCS KOPHEM
YpaBHEHHUS.

Omeem: KOpHEN HET.

cx|x —x3| ~1=cosx® —ax* +4

7. HpI/I KaKHX 3HAYCHUAX 4 YPABHCHUC HUMECCT HCUCTHOC YHCJIO

KOpPHEH.
Pewenue:
cos x + 1 cosx® +1
@i = 3 Iz cx(x) B 3 2
|x—x|+ x+4 |x—x|+ Xt +4
Bripazum . Paccmotpum dyHKIIMIO .
3
- x 2 D| Z
2 (‘3)' | npu Beex x; ¥E ¥ 42z IIPU BCEX 3HAYEHUSX X
|;c—x3|+w'x2 +4 232
IIPY BCEX 3HAYCHHUSIX X.

Dla)= &

, CHMMCTPpUYHA OTHOCUTCJIbHO Ha4ajla OTCUCTA.

(_ :I= cos(— x}l2 +1 _ cosx® +1 I:x:l

|—x—(—x]3|+m ) |x—x3|+q;'{m

DyHKIUA ‘I(x :I YyeTHasl, rpaUK CHMMETPUYEH OTHOCUTENBHO ocu OV, 3HAUYUT HEYETHOE YHUCIIO
KOpHEH ypaBHEHUs OyJeT TOJBKO B TOM Cilydae, korja x = 0 siBiseTcsi KOpHEM ypaBHEHHUS.

a 0-1=cos0® —a0+4
-1=1-%a

Ecim x =0, To & =1

IIpn @ = 1 x = 0 sBisercs KOpPHEM yYpaBHEHUS U YPABHEHUE UMEET HEUETHOE YHUCIIO KOPHEH.
c:|x —x3| —1=rcosx® —a~x* +4

Rein®x = p+9coslx

Omeem. nipu & = 1 ypaBHEHHE MMEET HEYETHOE YUCIIO KOPHEH.

8. HaiiTu Bce 3HaueHus p, Ipu KOTOPHIX ypaBHEHUE HE UMeeT KOpHEN

Rsin *x = p + 9[1 - 2sin * x|

Ssin‘x +18sinx =p+9

sin ? x[Bsin x+18)=p +9
2 pte

sin fx =~
Pewenue: gemn x +18

82



= a1 s x| £ 1 2
Tax kak dyukmus ¥ = % orpannuena I/I| | ,alssm® X521 10 ypapHenne He nmeer
p+3 p+3

KkopHeii ec 881 X F18 <0 yypy Bsin x +18 57

13 orpanmdensoctd Gyskmmn ¥ - o0 * pveem 85 x+ 182 10 oyaimg

»+3<0

p -9 Jmp+9::-85mx+18l

u
Tak kak HauOoJIbIIIee 3HAYCHHE MPABOM YacTH 26, To p+9>26 p>17.

Omesem: ipu ¥ = (= e =0) (17420 ] ypaBHEHHE HE UMEET KOPHEM.
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