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1. HOACHUTEJIbBHAA 3AIINCKA

Meroauueckrue peKOMEHIAIUH 10 MPOBEACHUIO MPAKTUICCKHUX 3aHATUI MTPeIHA3HAYCHBI JJIs
oOyuaronuxcs 00pa3oBaTeIbHON MPOrPaMMBbI TIOATOTOBKH CIICIIUAIMCTOB CPETHETO 3BEHA I10
cunenuanbHocTd  55.02.02 «AHMMaIUsA U aHUMaMOHHOE KUHO» (CIeuaaInucT Mo aHUMAaIiK 1
AQHUMAIIMOHHOMY KHHO).

Lenbt0 METOMMYECKUX PEKOMEHIAIMU SBISIETCS ONpEACTICHUE COJepX aHus, (GOpMBI U
MOPsIIKA IPOBEJCHUS MPAKTUYECKUX 3aHATUHN MO0 y4eOHOUM TUCIUIUIMHE, a TaKke TpeOOBaHUH K
pe3yibraTtam padoTHL.

[IpoBeneHne NpakTHUECKUX 3aHATUN HAmpaBIeHO Ha 0O0O0OIIeHHE, CHUCTEMaTH3aIHIO,
yrayOleHue, 3aKperyieHue TEOPEeTUYECKUX 3HAHMM, TMpakTUYecKuX (MpodecCHOHAIbHBIX)
YMEHHH, HEOOXOIMMBIX B MIOCIEAYIOIIEH yueOHOM U poeccHOHAIbHOMN 1eATEeNbHOCTH.

B pe3ynbpTaTe mpoBeneHMs TPAKTUYSCKUX 3aHATUM 110 ydeOHOU auciuiuinae «MaTtemaTukay

o0ydJaronmecs J0JKHBIL:

yMeThb:

- BBINIOJIHATh apuU(pMETHUECKUE JEHCTBUS HAJl YUCIIaMH, COYeTas YCTHbIE U MHCbMEHHbIE
MPUEMBbl; HAXOJUTh MPUOIMKEHHbIE 3HAYEHHS] BEJIMYMH U TOTPEHIHOCTH BBIYMCIICHHUM
(aOcot0THAs U OTHOCUTEIIbHAS ); CPABHUBATH YHCIIOBBIE BBIPAXKEHMUS;

—  OIpeAeNsTh OCHOBHBIE CBOMCTBA UMCIOBBIX (DYHKIUH, MJUTFOCTPUPOBATH UX Ha IpaduKax;

—  cTpouTh TrpaduKd H3YYEHHBIX (YHKIHM, WUIIOCTpUPOBaTh MO TrpaduKy CBOWCTBA
AIIEMEHTapHBIX (PYHKINI;

—  HaXxoJUTh NPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKLUMHA; HCHOJB30BaTh MPOU3BOJHYIO IS
W3y4YeHUs CBOUCTB ()YHKIIUH U TTOCTPOCHHUS IPauKOB;

—  IPUMEHATh IPOU3BOJHYIO IJIsl IPOBEACHUS MPUOIMKEHHBIX BBIYUCICHUH, pelIaTh 3a1a4n
IIPUKIIQJHOTO XapaKTepa Ha HaX0KJICHHE HauOOJIbIIEro 1 HAMMEHbIIET0 3HAYCHHUS;

—  BBIYHCIIATH B IPOCTEHIINX CTy4asx IUIOIIAIN K 0ObEMBI C UCIIOJIb30BAaHUEM OINPEIETIEHHOTO
UHTETpaa;

—  pemaTb palUOHAJbHBIE, IIOKA3aTelbHbIC, JIOrapu(pMHUUECKHE, TPUTOHOMETPUUYECKHE
ypaBHEHHUs, CBOJSALIMECS K IMHEMHBIM U KBaJ(PAaTHBIM, a TAK)KE aHAJIOIMYHbIE HEPABEHCTBA
U CUCTEMBI;

—  HCHOJb30BaTh rpaMueCcKUil METO]| pelIeHUs] YpaBHEHUI U HEPAaBEHCTB;

—  pewarb npocTelire KOMOMHATOPHBIE 33Jadd METOAOM Iiepedopa, a Takxke C
HCIOJIb30BAHUEM U3BECTHBIX (OPMYIT;

—  BBIYHCIATH B IPOCTEHIIMX CIy4asX BEPOSATHOCTH COOBITMH Ha OCHOBE IOJCYETa YHUCIA
HCXO/I0B;

—  pacro3HaBaTb Ha 4YepTekax M MOJENAX MPOCTPAHCTBEHHbIE (OPMBI; COOTHOCHUTH
TPEXMEpHbIE OOBEKTHI C UX OMUCAHUAMHU, U300paKEHUAMU;

—  ONMChIBaThb B3aMMHOE pAacloJIO)KEHUE TMPsMbIX UM IUIOCKOCTEHl B MPOCTPAHCTBE,
apryMeHTHPOBATh CBOU CY)XJIEHUS 00 3TOM PacroIOKEHUH,;

—  pelaTh IUNIAHUMETPUUYECKHE U MPOCTEHIINE CTEPEOMETPUYECKUE 3aaul Ha HAaXOXJIECHUE
reOMEeTPUYECKUX BETUYUH (JJIUH, YIIIOB, MJoliaaeil, 00beMoB);

—  YMETb pacno3HaBaTb CUMMETPHIO B IPOCTPAHCTBE; YMETh PACIIO3HABATH IIPaBUJIbHbBIE
MHOT'OI'PaHHHKH;

—  YMETb ONEpUPOBATh NOHATUAMHU: MIPSIMOYTOJIbHASI CUCTEMA KOOPIUHAT.

B pesynbraTe n3yueHus yaeOHON AMCIUIUIHMHBI «MaTemMaThkay 00yJaromuics T0KeH
3HATH/TIOHNMATD.

- 3HAQUEHHE MaTEeMaTUYeCKOW HayKd MJis PELICHUs 3aJad, BO3HUKAIOUIMX B TEOPUU U
MpaKTUKE; MIUPOTY U B TO K€ BPEMsl OTPAHUUYEHHOCTh NPUMEHEHUS MaTeMaTHUYECKHX
METO/IOB K aHAIM3Y U MCCIIEAOBAHUIO MIPOIIECCOB U SBIICHUI B PUPOJIE U OOIIECTBE;



- 3HAYCHHUC HpaKTI/IKI/I 158 BOHpOCOB, BO3HHUKAIOIIIUX B CaMOﬁ MAaTEMATUKE I (bOpMI/IpOBaHI/ISI
158 paBBI/ITI/ISI MaTeMaTI/I‘ICCKOI\/JI HayKI/I, I/ICTOpI/IIO paSBI/ITI/ISI IIOHATHUA 4YuCjIa, CO34aHHuiA
MAaTeMaTHYeCKOr0 aHaJIN3a, BOSHUKHOBEHUS U Pa3BUTHS T€OMETPUU;

— YHUBEPCAIbHBIM  XapaKTep 3aKOHOB JIOTMKA MAaTEMaTUYECKUX PacCyXIEHUM, UX
MIPUMEHHUMOCTB BO BCEX 00JIACTSIX YEIOBEYECKOM JACITEIbHOCTH;

— BEPOSTHOCTHBIN XapaKTep Pa3IMYHBIX MTPOIIECCOB OKPYKAIOIIETO MUPA.

MGTO[[I/I‘-ICCKI/IG PECKOMCHAAIUKU IO MPOBCACHUIO IMPAKTHYCCKUX 3aHSATHHI COoACpIKatT:
TeMY, LIeJb PadOThI, MOPAIOK BBIIOJHEHUS 3aaHui, (GOpMBI KOHTPOJIS,, KPUTEPHH OLICHUBAHUS,
MCTOAMYCCKUC PEKOMCHAAIMU I10 OpraHu3allMid W BbIIIOJJHCHHUIO OTACIBbHBIX BHIOB pa60T,
TpeboBaHUs K 0(hDOPMIICHHIO 3aJTaHUH.

2. TEMATHYECKHWH IVIAH ITIPAKTUYECKHUX 3AHSATHAN

Ne HaumeHoBaHue TeM y4eOHOM O6beM yacoB | Popma KOHTPOJIS
n/n AUCHUIIJIMHBI, MIPAKTHIECCKHUX

3aHATUH

Pa3nea 1. Ilpsaimble U U10ckOCTH B pocTpancTBe. KoopanMHaThl M BEKTOPHI B

NMPOCTPAHCTBE
Tema 1.1 OcHoBHBIE OHATHSA cTepeomeTpur. Ilapajuie1bHOCT NPAMBIX U
IVIOCKOCTel

1 | [Ipaktuueckoe 3anstue Ne 1 OKkcnepmuas oyeHka
«B3anMHOE pacrosokKeHue NpsiMbIX B 1 BbINOTHEHUS NPAKMUYECKUX
MIPOCTPAHCTBEY 3A0aHUll
Tema 1.2 IlepneHAUKYJISIPHOCTH NPAMbIX U IJIOCKOCTEH

2 | Ilpaktuaeckoe 3ansatue Ne 2 OKkcnepmuas oyeHka
«IleprieHIUKYASAPHOCTH IPSIMOI U BbINOTHEHUS NPAKMUYECKUX
IJIOCKOCTH. Perrenue 3agauy 2 3a0aHull

3 | IlpakTraeckoe 3anarue Ne 3
«/IByrpannsliii yroi. Penienue 3agau»

Tema 1.3 KoopauHaThI 1 BEKTOPHI B IPOCTPAHCTBE

4 | Ilpaktuyeckoe 3ansTue Ne 4 OKkcnepmHas oyeHka
«JleficTBUS C BEKTOpaMu» 5 8bINOJIHEHUS NPAKMUYECKUX
5 | [Ipaktuueckoe 3ausatue Ne 5 3a0anuil

«[Ipocreiinmue 3a1a4u B KOOPAUHATAX)
Tema 1.4 IIpsiMmble M IVIOCKOCTH B MPAKTHYECKHX 32/1a49aX

6 | [IpakTuueckoe 3anarue Ne 6 IKcnepmuas oyenka
«IIpsiMBbI€ U MIIOCKOCTH B 4 BbINOTHEHUS NPAKMUYECKUX
MPAKTUYECKUX 3a4a4ax» 3a0anuil

Pazges 2. MHOrorpaHHHMKH M TeJla BPALUCHHUS

Tema 2.1 IIpu3ma, nupaMuia 1 UX Ce4eHUs!

7 | IlpakTrueckoe 3ansatue Ne 7
«IIpusma. Pemenue 3agau» IJxcnepmuas oyenka
8bINOTHEHUS NPAKMUYECKUX
6 3a0anuii

8 | IlpakTnueckoe 3anatue Ne 8
«ITupamupa. Pemenue 3agau»

9 | IlpakTnueckoe 3ansaTue Ne 9
«Iloctpoenue ceyeHuit
MHOTOTPAaHHUKOB» - 2 yaca




10

[IpakTuueckoe 3ansrue Ne 10
«[Ipumeps! cummeTpuii B mpodeccuu —
2 yaca

Tema 2.2 Ilnauuap, KOHYC, HIAp M KX CEYECHHUS

11 | [IpakTuueckoe 3anarue Ne 11 Oxcnepmuas oyenka
«ummanap. Konyc. Penrenne 3amaw ) BbINOJIHEHUS NPAKMUYECKUX

12 | Ilpaktuueckoe 3anarue Ne 12 sadanui
«Cdepa. llap. Pemenue 3amau»
Paznen 3. Yuncaa, pynkuum u rpaguku.
Tema 3.1 IIpoueHTHBIE BHIYMCICHUS. Y PABHEHHUS U HEPABEHCTBA

13 | Ilpaktuueckoe 3ansTue Ne 13 Dxcnepmuas oyenka
«IIporLeHTHBIC BBIYUCIICHNUS B BbINOJIHEHUS NPAKMUYECKUX
npodecCHOHANBHBIX 3a/1adaxy - 2 yaca sadanuii

14 | [IpakTuueckoe 3anstue Ne 14 4
«Penienne ypaBHEHUH»

15 | [Ipaktuueckoe 3anstue Ne 15
«PemnieHne HEpaBEHCTB»
Tema 3.2 CTeneHb ¢ paMoOHAJBLHBIM H 1CHCTBUTEIbHBIM IOKA3aTeIeM

16 | Ilpaktudaeckoe 3ansTue Ne 16 Ixcnepmuas oyenka
«Crenenp ¢ palMOHAIbHBIM U BbINOJIHEHUS NPAKMUUECKUX
JNeMCTBUTENBHBIM ITOKa3aTeIeM» 5 sadanuii

17 | IpakTuueckoe 3anstue Ne 17
«Pemenue upparnoHaIbHbIX
YpaBHEHUN»
Tema 3.3 CrenenHast pyHKuMs, ee CBOMCTBA U rpaguKu

18 | IlpakTuyeckoe 3ansTue Ne 18 Oxcnepmuas oyenka
«ITocrpoenne rpagukos u 2 BbINOJIHEHUS NPAKMUYECKUX
omnpeneseHue CBOMCTB pyHKINI - 2 sa0anuill
qaca
Pasnen 4. [lokasaTenbHas u jorapupmuyeckasi QyHKIun
Tema 4.1 Iloka3zarenbHasi QyHKIUA, YPABHEHUS U HEPABEHCTBA

19 | Ilpaktuyeckoe 3ansTue Ne 19 OKcnepmHas oyeHka
«Pemenne moka3aTeIbHBIX 8bINOJIHEHUA NPAKINUYECKUX
ypaBHEHU» 5 sa0anuil

20 | Ilpaktuueckoe 3anstue Ne 20
«Pemenune moka3aTenbHbBIX
HEPABEHCTBY
Tema 4.2 Jlorapudmudeckass GpyHKIHA, yPABHEHUS U HEPAaBeHCTBA

21 | Ilpaktuueckoe 3ausitue Ne 21,22

22 | «Bprancnenue norapudmo» DKcnepmuas oyenka

23 | IIpaktuyeckoe 3ansTe Ne 23 6bINONIHERUSA NPAKMUYECKUX
«Pemenne norapudpmMuyeckux 5 3a0anutl
ypaBHEHUI» - 2 yaca

24 | IIpaktuueckoe 3ansTre Ne 24

«Pemenune norapudpmMuyeckux
HEPABEHCTBY

Pasnes 5. OcHoBbI TpUroHOMeTpHu. Tpuronomerpuyeckue GyHKIUH

Tema 5.1 Tpuronomerpunueckue GopmyJibl




[IpakTnueckoe 3anarue Ne 25

25 «ITocTpoeHue Touek Ha €AMHUYHOMN Okcnepmuas oyenka
OKPYXHOCTH BLINOJIHEHUS NPAKMUYECKUX
26 | IIpakTuueckoe 3austue Ne 26 3aoanui
«Bpruucnenue 3Ha4eHUN
TPUTOHOMETPHUCCKUX (PYHKITHID)
27 | Ilpaktuyeckoe 3ausitie Ne 27
«IIpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUIMN»
Tema 5.2 Tpuronomerpuyeckue ypaBHeHHs U HEPaBEHCTBA
28 | [Ipaktuyeckoe 3ausTre Ne 28
«Ipocreimme TPUroHOMETPUYECKHUE Oxcnepmuas oyenka
YPaBHCHUS) BbINONHEHUS NPAKMUYECKUX
29 | [Ipakruyeckoe 3ausTre Ne 29 -
3a0anuil
«PerieHre TpPUrOHOMETPUUECKHUX
ypaBHEHHUI» - 2 yaca
Tema 5.3 Tpuronomerpudeckue GpyHKUMU
30 | IIpakruyeckoe 3ausiTie Ne 30 Ixcnepmuas oyenka
«I'paduky TPUTOHOMETPUIECKUX BbINOJIHEHUS NPAKMUYECKUX
¢GbyHKIM - 2 yaca sadanuii
Pa3nen 6. IlpousBoaHas U ee NPUMEHEHHE
Tema 6.1 Ilousitue npou3BoaHOH. @opmyJibl U IpaBuiIa auddepeHIUPOBAHMS
31 ITpaktuyeckoe 3ausTre Ne 31 Oxcnepmuas oyenxa
«HaxoxaeHnue npon3BoaHON» BbINOTHEHUS NPAKMUYECKUX
32 | [Ipaktuueckoe 3ansTue Ne 32 3a0anutl
«IIpon3BoHbBIE AIEMEHTAPHBIX
byHKIIHI
33 | [Ipaktuueckoe 3ansTue Ne 33
«I'eomeTprUecKuil CMBICI
MPOU3BOHON»
Tema 6.2 UccienoBanne GpyHKIU U MOCTPOeHUE rPapuUKoOB
34 [IpakTuueckoe 3anstue Ne 34 Okenepmnas oyenka
«HccnenoBanue (GyHKIMH C IOMOIIBIO 6bINOJIHEHUA NPAKMUYECKUX
MIPOU3BOTHOMY 3a0anuil
35 [Ipaktuueckoe 3ansitue Ne 35
«UccnenoBanue GyHKIMiA U
MOCTPOEHHE IPAPUKOBY
Tema 6.3 Haubonpmee 1 HamMeHbIee 3Ha4YeHUs1 pyHKIMH
36 | IIpaktuueckoe 3anstue Ne 36 IKcnepmuas oyenka
«HaxosxieHre onTuMaabHOTO 8bINONHEHUS NPAKMUYECKUX
pe3ynbTaTa ¢ MOMOIIBIO sa0anuii
TIPOU3BOTHOM
Pa3nen 7. UHTErpad M €ro npuMeHeHune
Tema 7.1 IlepBooOpa3Hasi pynkumu. IlpaBuina HaxoxkaeHus: NepBOOOPa3HbIX.
Dxcnepmuas oyenka
37 [IpakTnueckoe 3anarue Ne 37 SbINOTHEHIS 1
IPAKMUYECKUX

«Haxoxnenue HepB006pa3HBIX>>

3a0anull




Tema 7.2 Iliomanbs KPUBOJIHHEHHOM Tpanenuu U HHTErpaJl

38

[IpakTnueckoe 3anarue Ne 38
«BpIuncaeHne HHTErpaIoB»

39

[IpakTuueckoe 3ansrue Ne 39
«Brraucienne miomaaeii ¢ mIoMOIILIO

MHTErpajioBy - 2 yaca

Dxcnepmuas oyenka
BbINOIHEHUSL NPAKMUYECKUX
3a0anull

Pa3nesn 8. O0beMbl IPOCTPAHCTBEHHBIX TeJl

40

[IpakTuueckoe 3ansrue Ne 40
«Bprancnenne 00beMOB NMPU3MBI U
[WIAHAPA»

41

[Ipaktuueckoe 3austue Ne 41
«Bbruncnenue 00beMOB MUPaMUIbI U
KOHYyCa»

42

[Ipaktuueckoe 3ansitue Ne 42
«Bpruncnenue 06beMOB

MIPOCTPAHCTBEHHBIX TEID»

Dxcnepmuas oyenka
BbINOJIHEHUSL NPAKMUYECKUX
3a0anull

Paznen 9. KomOunatopuka. JjieMeHTbI TEOPHHM BePOSITHOCTEH M

MATEMATHYECKOM CTATHCTUKH

Tema 9.1 KomOunaropuka

43

[Ipaktnueckoe 3anstue Ne 43
«IlepectanoBku. CoyeTaHusl.
Pa3smemenns. Pemenune 3amauy»

Dxcnepmuast oyenka
BbINOJIHEHUST NPAKMUYECKUX
3a0anul

Tema 9.2 DyieMeHTbI TEOPUHU BEPOSITH

ocTel

44

[IpakTuueckoe 3anstue Ne 44
«Teopus BeposaTHOCTEN. Pemenue
3a/1au»

45

[IpakTuueckoe 3anstue Ne 45
«BeposiTHOCTD B ITpohecCHOHAIBHBIX .
3amavyax» - 3 yaca

46

[IpakTuueckoe 3anstue Ne 46
«JluckperHas cinyyaiiHas BeJIMYUHA.
Pemrenue 3agau»

Drcnepmuast oyenka
BbINOJIHEHUST NPAKMUYECKUX
3a0anul

Tema 9.3 MaTreMaTu4ecKkasi CTATHCTH

Ka

47

[Ipaktuueckoe 3ansitue Ne 47
«MaremaTnueckas CTaTUCTHKA.
Pemenue 3agau»

48

[Ipaktuueckoe 3ansitue Ne 48
«MaremaTn4eckas CTaTUCTHKA.
Pemenue 3agaw»

Dxcnepmuas oyenka
BbINOJIHEHUST RPAKMUYECKUX
3a0aHull

Pa3znen 10 YpaBuenusi u HepaBeHncTBa. [loaroroska k

IK3aMeHy

49

[IpakTuueckoe 3anarue Ne 49
«Perienne ypaBHeHUI 1 HEPABEHCTBY

50

[IpakTuueckoe 3anarue Ne 50
«Pemenne uppanoHaIbHbIX
YPaBHEHUI»

51

[IpakTueckoe 3anarue Ne 51
«Iloka3arenpHble ypaBHEHHUS U
HEPaBEHCTBA

10

Dxcnepmuas oyenka
BbINOJIHEHUSL NPAKMUYECKUX
3a0aHull




52

[TpakTuueckoe 3anstue Ne 52
«Jlorapudmudeckne ypaBHeHUS U
HEPaBEHCTBA»

53

[IpaxTnueckoe 3anarue Ne 53
«Perienne TpUrOHOMETPUIECKUX
YpaBHEHUI»

54

[IpakTuueckoe 3ansrue Ne 54
«Pemienue cucTeM ypaBHEHHN U
HEPABEHCTBY

55

[Ipaxktnueckoe 3ansatue Ne 55
«Pelenne TEKCTOBBIX 3a/1au» - 2 yaca

56

[IpakTueckoe 3ansrue Ne 56
«Pemienne 3ajaHui SK3aMEHAMOHHBIX
BApUAHTOB) - 2 yaca

Dxcnepmuas oyenka
BbINOJIHEHUS. NPAKMUYECKUX
3a0anull

Hroro

73

3. COJIEP)KAHUE MMPAKTUYECKHNX 3AHATHUI




Tema 1.1 OcHoBHBIC IOHATHA cTepeomMeTpuu. [lapaie bHOCTD NPAMBIX H
IUIOCKOCTEH.

IIpakTnyeckas padora Ne 1
Tema: B3anmHoe pacnoJjioskeHue NPSAMbIX B IPOCTPAHCTBE.
Hean: IIpuMeHeHue 3HAHMMA NIPU PellICHUM 3a1a4.

1 BapuanT.

1) Tpeyronsuuku ABC u AJIC nexar B pa3HbIX IUIOCKOCTSX U UMEIOT 001yto ctopony AC. Touka

P — cepenuna croponsl A/, Touka K — cepenuna JIC.

a) KakoBo B3aumnoe pacnonoxenue npsmsix PK u AB?

0) Uemy pasen yroa mexay npsimeiMu PK u AB, ecnu  yron ABC pasen 40°, a yron BCA = 80°.
OtBet 00o0mmMuTE.
2) Ilpsimble a W B JIEKAT B MapaICIbHBIX MIOCKOCTSIX. MOTYT JIM 3TH MPSIMbIE OBITH

a) mapajuieNibHbIMU  0) cKkpemuBatomuMucs? Caenats puCyHOK I K&KI0TO BO3MOXKHOTO CTyvast.
3) Touka B ne nexut B miockoctd A AJIC. Touku M, N u P — cepenunnl otpeskoB BA, BC, B/I
cOOTBeTCTBEHHO. a) [loka3aTh, uto miuockoctd (MNP) u (AJIC) napamnenshsl; 6) Haiinure miomans
tpeyromsarka MNP, ecii Saanc= 48 cm?.

2 BapuaHrT.

1) Ocnosanwue Tpaneiun ABC/I nexut B tockoctr o. Yepes Touku B u C mpoBeeHbI mapasiebHbIe
npsiMble, TIEpeceKarolue TIOCKOCTh o B Toukax E u F cooTBeTcTBEHHO.
1) KakoBo B3aumHoe pacrnionoxxenue EF u AB?
2) Uemy paBeH yroa mexay npsimeimu EF u AB, eciin yron ABC = 150°. OtBeT oGocHYy#iTE.
2) IlpsiMble a W B JISKAT B MEPECEKAIOIIUXCS TUIOCKOCTAX o ¥ 3. MOTYT JId 3TH MpsIMbIe ObITh

a) mapayuieIbHbIMU  0) cKpemmBatomuMucs? Caenatbs pUCYHOK JJIs KQKIOTO Cydas.
3) B rerpasape JABC touku M, N u P — cepenunst péoep 1A, JIB, JIC cooTBeTCTBEHHO.

a) Jlokasarp, uro miockoctu (MNP) u (ABC) mapauienbHsl.

6) Haiitu mnomans A ABC, eciu Samne = 14 cM? .

3 BapuaHr.
1) B rerpasape ABCJ] Touku M, K, P sBastorcs cepequnamu péoep AB, BC, B/I. Jloka3ars, uto
mnockocth (MKP) napaniensua minockocts (AJIC) ¥ BEIYMCIUTL Samkp, €citt Saanc = 48 cm? .
2) Tlpsmas MK, He nexarnas B miockoctu ABC, napaimiensha cropone AB mapasuienorpamma ABC/I.
BrisicHuth B3auMHoe pacnionioxkenue npsaMbix MK u A/l u HailTH yrosn Mexay HUMH, €CJIH YToJl
AJIC = 130°.
3) B pombe ABC/I nuaronanu nepecekarorcs B Touke O, Touka F He nexut B miockoct (ABC). MoxHO
JU TIpoBecTH miockocTh yepe3 FC u touku A u O? OtBeT 000CHYHTE.

4 BapuaHT.
1) B rerpasape JABC touku K, E, M siBisitorces cepenunamu pédep AC, JIC, BC. Jloka3zars, 4To
mnockocth (KEM) nmapannensna mnockoctu (AJIB) 1 BBIUUCIUTE Saajs, €clu Sakem = 27 cM? .
2) Ilpssmast m napasnensaa nuaroainu BJ] pomda ABCJI 1 He JIeXHUT B III0CKOCTH pomoOa. JlokaxuTe,
9yT0 M U AJl — ckpenuBaroniyecs npsiMele — U HAUAUTE yroyl Mexay HUMH, eciau yroa ABC pasen 128°.
3) Han napamnenorpamm ABCJI u Touka E, He nexamas B mockoctu (ABC). Kak pacronioxkeHa npsiMast
AC u nockocts EBJI? OTBeT 000CHYyiiTe.



Tema 1.2 IlepneHAUKYJISAPHOCTH NPSAMBIX U IVIOCKOCTEH
IIpakTnueckas padora Ne 2
Tema: IlepneHIMKYJSAPHOCTH NPAMOM U IIOCKOCTH. Pelenue 3aaay.
Hean: IIpuMeHeHne 3HAHUM NPU pelIeHUH 3a1a4.

MeTtoauyeckne peKOMeH AU
[Ipu pemiennn 3aa4 UCIOIB3YETCS ONPEIEICHUE NEPIICHINKYIISAPHBIX IPSIMBIX B IIPOCTPAHCTBE.
Onp.
JIBe npsiMbIe B IPOCTPAHCTBE HA3BIBAIOTCS MEPIEHANKYISIPHBIMH, €CIIM YTOJ MKy HUMH paBeH 90°.
OOpatuTh BHUIMaHUE HA TO, YTO B IPOCTPAHCTBE MEPIICHANKYISAPHBIC TPSMBIE MOTYT OBITH
IIEPECEKAIOIIMMHUCS U CKPELIMBAIOIIMMHUCS.

AE nepneHaukynspHa AB

AE n AB nepecekatoLmecsi
npsamMmblie

CD nepneHgukynspHa AB

AB n CD ckpewmBarwoLmecsi
npsmble C

IIpusnax nepneHOUKyIapHoOCmuU NPAMOLL U HIOCKOCU
Ecnu npsimas nepneHAUKYIsIpHA K IBYM IEPECEKAIOIINMCS MPSIMbIM, JISKAIUM B TNIOCKOCTH, TO OHA
MEPIEeHIUKYIIIpHA K 3TON MIOCKOCTH.
B 3amagax yacto ucnosb3yercsi meopema o 3-x nepneHouKyIapax.
[Ipsimas, mpoBe€HHAs B IVIOCKOCTH Yepe3 OCHOBAHHME HAKJIOHHOW MEPIEeHIUKYISIPHO K €€ MPOeKIuu Ha
3Ty IUIOCKOCTb, IEPIEHANKYIIIPHA U K CAMOW HAKIIOHHOM.
Obpamuas meopema
[Ipsimas, npoBenéHHAs B IUIOCKOCTH Yepe3 OCHOBAHHME HAKJIOHHOM MEepIEHAUKYISIPHO K Hell,
MEePIEeHIUKYISIpHA U K €€ MTPOEKIIHH.
[Ipu perennu 3a1a4 Ha HAXOXKACHUE YTIia MEXAY MPSMOI U MJIOCKOCTHI0 HEOOXOJUMO TOMHHUTD, YTO
YIJIOM MEXKIY IPSAMOU U TUIOCKOCTBIO SIBJISIETCS HAUMEHBIIUN YroJI MEXy MPpsAMOi U €€ IpoeKIuel Ha 3Ty
MJIOCKOCTb.

e

AH - nepnieHaukymsp

AM - nHakioHHas

HM — npoex1iust HaKJIOHHOW Ha JJAHHYIO MJI0CKOCTh

a - TmpsMas, IpoXoJsIias Yepe3 OCHOBAHNE HAKJIOHHON

Jluteparypa: 1. JI.C. Aranacsu «['eomerpus 10, 11 km.» ctp. 34 —44.



IIpakTnueckas padora Ne2
Tema: Pemenue 3a1a4 Ha NEPIEHAUKYIIPHOCTD MIPSIMBIX U INIOCKOCTEM.
Hean: [IpumeHeHne 3HaHUM NIpU PELLICHUM 3a1a4.

1 BapuaHT.

1. Han terpasap MABC, B kotopom MB L BA. Jlokazats, uto AMB/I — npsimoyronbsHbiit, eciu 1 —
npou3BoJibHas Touka otpedka AC. Haiitu M/] u mnomans AMB/I, ecniu
MB =B/] = a.
2. W3 Touku M npoBenéH nepnenaukyinsap M/l = 6 cm k miiockoctu kBajapara. Haknonnass MO oOpasyer ¢
IJIOCKOCTRIO KBazpata yrou 60°. O — rouka nepecedenus quarosaneit. Jlokaszars, uro AMO/JI —
psAAMOYroJyibHbIM. Halitn mromane kBagpara.

IIpakTnueckas padora Ne2
Tema: Pemenue 3a1a4 Ha NEpIEHAUKYIIPHOCTD MPSIMBIX U INIOCKOCTEM.
Hean: [IppumeHeHne 3HaHUI NpY PELIEHUH 3a1a4.

2 BapuaHT.

1. Yerwsipéxyronpauk ABCJ] — xBanpat, O — ero uentp. [Ipsmas OM nepnieHaIuKyIspHa MI0CKOCTH
kBajgpata. Jlokazars, uto MA = MB = MC = M/l. Halinute MA, ecitu AB =4 cm, OM =1 cm.
2. W3 touku M npoBenéH neprieHAuKysIp K miockoctd AABC. BM =9 cm, AC = 10 cwM,
BC = BA = 13 cMm. Haiinute pacctostaue ot Touku M o nipsimoit AC.

IIpakTuyeckast padora Ne2
Tema: Pemienne 3a1ay Ha NEPICHAUKYJISIPHOCTh MPSIMBIX U TIJIOCKOCTEH.
enb: [IpuMeHeHre 3HaHUI PU PEIICHUH 3a]1a4.

3 BapuaHT.

1. PaccrosiHue oT TOUkd M 10 KaX70¥ 13 BEpIIMH NpaBUibHOrO TpeyroibHuka ABC paBna 4 cM. Haiitu
pacctosiHue OT Toukd M 110 TiockocTu Tpeyrojbanka ABC, ecnu
AB =6 cMm.
2. U3 touku M npoBenén neprenaukyiisp MB = 4 cm k miockoctu npsimoyroiabarka ABCJI. Haknonnbie
MA u MC 00pa3yroT C TNIOCKOCTBIO TPsIMOYTOJIbHUKA yriibl 45° 1 30° cooTBeTCTBEHHO. JloKa3aTh, 4To
AMA]Jl u AMC]I npsimoyrosibsHble. HaiiT CTOpOHBI TPSMOYTOJIbHUKA.

IIpakTnyeckas padbora Ne2
Tewma: Pemenue 3a1au Ha NEPHEHAUKYISIPHOCTh NPSIMBIX U IIIOCKOCTEN.
Llens: [TpumeHeHne 3HaHUH TIPU PEIICHUN 33/1a4.

4 BapuaHT.

1. Yepes Bepuinny A npsiMoyroiabHoro TpeyrojasHuka ABC ¢ npsmbiM yriom C nposeaena npsamas A/l,
MEePIEHIUKYIISIPHAS K IUIOCKOCTH TpeyroiabHuKa. Jlokaxure, 4To
ACBJ1 — npssmoyronshbiid. Haiitu BJI, eciu BC =4, JIC = 5.
2. Yepes BepunHy B pomb6a ABC/] npoBeznena npsimast BM, nepnennukyssipHas ero miockoctu. Haiitu
paccTostHMe OT TOUKH M /10 psAMBIX, coJepkaiux ctopoHsl pomOa. Eciiu AB =25 cm, £ BAJl = 60°, BM
=12,5¢cm.



Tema 1.3 KoopanHaThl H BEeKTOPBI B IPOCTPAHCTBeE.

IIpakTnueckas padora Ne 4
Tema: BolnosiHeHHe 1eliCTBHMH HA/l BEKTOPaMHU.
Hean: 3akpensieHue 3HAHUI.
MeToauyeckne peKoMeH 1A
OcHoBHBIE OTpe/ieNieH s, 0003HaYEHUs BEKTOPOB, ICUCTBUS HAJl BEKTOPAMU B MIPOCTPAHCTBE aHATIOTUYHBI
OCHOBHBIM XapaKTEPUCTHUKAM BEKTOpa B MPOCTPAHCTBE.
eticmeus Hao sekmopamu

1) Crooicenue sexkmopos.

[IpaBuno TpeyrosibHUKa [IpaBuno napamnenorpamMma
AB+BC =4 OA+ OB =0
A
B
C
C
O »
B

A

2) Bviuumanue sexmopos

- -

OA-OB = B

B

3) Ymnooicenue sexkmopa na uucno:
Onp.

N
HpOI/ISBCI[CHI/IeM HCHYJICBOI'O BEKTOPA a HAa YUCIIO K Ha3bIBaeTcs Takoi BEKTOP 6 , JJIMHA KOTOPOr'o paBHa

|

- -

N
a|, npuuéM BEKTOPBI ¢ U 6 COHampasiieHbl pH K > 0 U MPOTHBOTIOIOKHO HampasieHbl pu K < 0

>  —

A

— — —3
a 3a a -2a

Z[J'ISI CJIOKCHUU HEKOMNIARAPHbIX 6€KMOpo6 IIPUMCHAKOT npaeuio napa/meﬂenuneda




-

AA,+ AD+ AB = AC,

IIpakTnueckas padora Ne 4

Tema: BrinosiHeHUE NEHCTBUN HaJl BEKTOPaMHU.
eab: 3akpernieHne 3HaHM.
1 BapuanT
— —
1) Hapucyiite mapamenenunen ABC/IA1B1C1/11, o603naubTe Bektop Cln BC cooTBeTcTBEHHO Uepe3

IR I A A SR S

BeKTopsl da M 6 .  a) W3oGpasute Ha pucynke sektopst 4 +68 A —6  2a 58

6) N3o0pa3ute BEKTOp, HAYAJIO M KOHEI] KOTOPOTO SIBIISIOTCS BEPIIMHAMHY MapajlIeNICIIUIIeIa, PAaBHBIHA

cymme BeKTopoB AB+ AD+ AA,

- - - -

) Paznoxure Bextop BD, mo Bekropam BA, BC, BB,

IIpakTuyeckas padora Ne 4

Tema: BrinosiHeHUe AeHCTBUI HAJl BEKTOPaMHU.
Hean: 3akpenyeHue 3HaHUM.

2 BapHMaHT
— —
1) Hapucyiite mapamnenenunenq ABC/IA1B1Ci/l1, o60o3nauste Bektop CJlu  AJl COOTBETCTBEHHO uepe3
- - - > N 1-
BeKTOppl a U c¢ . a) M300pa3ure HA pUCYHKE BEKTOpHI a+cC , a—c, 2a | 5 c

6) I/1306pa3HTe BCEKTOP, HAYAJIO U KOHCH KOTOPOTO SABJIAIOTCA BEPpUIMHAMU ITapaJlJICJICITUIICAA, paBHBIfI

cymme BektopoB DA+ DC + DD,

6) Paznoxure Bextop B,D; mo Bexropam A /A, AB, AD,



IIpakTnueckas padora Ne 5
Tema: IIpocreiimme 3a1a4n B KOOPAUHATAX.
Henab: 3akpenenne 3HAHMIA.
MeToauyeckne peKOMeHIaNU
[Ipu pemiennn 3a7a4 B KOOpAUHATAX IPUMEHSIOT MPABUIIA:

IR
1. Eciu BEeKTOp @ MMEET KOOPIMHATHI {x; Vv Z}, TO €r0 MOKHO Pa3JIOKUTh 110 KOOPIUHATHBIM BEKTOpaM
g 2 e - 277
a=Xx-i+y-j+z-k rme i, ],k -xoopauHaTHBIC BEKTOPHI.
- -
[TycTh 1aHBI BEKTOPHI a{xl; Vi zl} u 6{)62; Vi 22}
- -
2. Bcm a=6,T0 X, =X,, Y=Y, 1, =1,
- >
3. atein tx Y,z +2,)
- >

4, a—G{Xl_xg;y1_y2;Zl_22}

K-a fk-x;k-yik-z,}

o

-> o
Ckansaproe nvous’ee()eHue 8EKmMopos.a - 6 =

N

a

N

8

-COSo

- >
CkaysipHOE TPOM3BEICHNE BEKTOPOB B KOOPANHATAX: A" 8 =X, "X, + Y, -V, + ;- Z,

Boviuucnenue KOOD()uHam cepe()qul ompesKa
AX;Yiz) . B(X:Y,:z,)m C(Xy;z) - cepemuma otpeska

X:X1+X2. :y1+y2. Z:Zl+zz
2 2 2
Buiuucnenue onunvi eekmopa no e2o KkoopouHamam
H{ . M 2 2 2
alx;y;z} al=yx*+y’+z
Paccmosnue mexcoy 08ymsa moukamu
. . . . 2 2 2
Ml(xllyl’zl) , Mz(xz’yzlzz) | M1M2|=\/(X2_X1) +(yz_Y1) +(Zz_21)
- —

Yeon meoicoy sekmopamu a{xl;yl; Zl} " e{xz;yz; Zz}
XX, +Y, Y, +2,-7,

2 2 2 2 2 2
\/Xl +y, +7; '\/X2+Y2+Zz

CoOSa =

- -
Yeon meosicoy npsamoimu , rae a{xl; Vi 21} 51 6{x2; Vo 22} - HAMPABJISIOIINE BEKTOPHI MIPSMBIX

| X Xo+Y1-Y,+2,- 2, |

2 2 2 2 2 2
\/Xl +Yy, +7; -\/x2+y2+22

CoOSa =

JInreparypa:
1. JI.C. AtanacsH «'eomerpust 10, 11 ki.» ctp. 95 — 106.



IIpakTnueckas padora Ne 5
Tema: [Ipocrelimue 3a1auu B KOOpAUHATAX.
Hean: 3akperieHue 3HaHUH.
1 BapuaHT

— — — - — - —
1)danst Bektopsr a{-1; 2; 0 } ,b{0; -5; -2 }, c{2; 1: -3}. Haiiaure koopauHaThl BeKTOpa p = 36 —2a + ¢
2) Mausl Touku A(4; -3; 5), B(6; -7; 5), C(5; 2; 1) u I(3; 6; 1). lokaxure, uto ABCJ] — mapaiienorpamm.
3) Beruucnute yroa mexay Bekropamu AB u CD , ecin A(3; -2; 4), B(4; -1; 2), C(6; -3; 2) , D(7; -3; 1)

— — — — — — — - —

4) laubl Bektoppla =51 - 2] + 4k u ¢= 3j + 2Kk. Bbluuciure a- B.

5) HaiiTi KoOpAMHATHI IEHTpa U paauyc chephl, 3a1aHHoi ypasHeHneM (x —2 )% + (y +3)? = 25.

IIpakTnueckas padora Ne 5
Tema: Ilpocreiimmne 3a7a4u B KOOpAUHATAX.
Hean: 3akperuieHne 3HaHUH.
2 BapuaHT
— — — - 5 S5 —

1) Hausi Bextopsl af{-1; 2; 0} ,b{0; -5; -2 }, c{2; 1: -3}. Haiigure koopauHaThl BeKTOpa n =3 ¢ — 26 + a
2) Haunsl Touku A(3; 5;4), B(4; 6; 5), C(6; -2; 1) u JI(5; -3; 0). Hokaxute, uto ABCJ] — napasienorpamm.
3) Omnpenenure yroy A TpeyrojibHHKa, BEpIIMHAMU KOTOporo sBistores Touku A(1; -1; 3), B(3; -1; 1), C(-
1;1;3)

— - - - — — - —
4) Nauwl BekToppi @ =51 - 2] + 4k u 6= 3 + 2Kk. Bolumcaure a - B.
5) Hamucarp ypaBHeHue cdepsl paauyca R ¢ neatpom B Touke A, eciu A( 2;0;-1) , R=7.

IIpakTnyeckas padora Ne 5

Tema: [Ipocreiimne 3aaun B KOOpIMHATAX.
Heab: 3akpernieHne 3HaH.
1 Bapuant

— — — - - - —
1)danst Bextopsl a{-1; 2; 0 } ,b{0; -5; -2 }, ¢{2; 1: -3}. Haiiaure xoopauHaTsl BekTopa p = 36 —2a + ¢
2) dausl Touku A(4; -3; 5), B(6; -7, 5), C(5; 2; 1) u I(3; 6; 1). lokaxure, uto ABCJ] — mapaiienorpamm.
3) Beruuciute yroa mexay Bekropamu AB u CD , ecin A(3; -2; 4), B(4; -1; 2), C(6; -3; 2) , D(7; -3; 1)

— - - - - — — — —
4) Naubl BekToppi @ =51 - 2] + 4k u 6= 3 + 2k. Belumciaure a - B.

5) HaiiTu KoopMHATHI LIEHTpa U paauyc cdepsl, 3a1anHoi ypasueruem ( x —2 )* + (y +3)? = 25.
IIpakTuyeckast padora Ne §

Tema: Ilpocreiimue 3a1a4u B KOOpAUHATAX.
Henb: 3akperuieHne 3HaHUI.
2 BapuaHT
— — — - - 5 >

1) Haust Bektopsr af{-1;2; 0} ,b{0; -5; -2 }, c{2; 1: -3}. Haiigure KoopauHAThI BeKTOpa n =3 ¢ — 26 + a
2) Hanbl Touku A(3; 5;4), B(4; 6; 5), C(6; -2; 1) u JI(5; -3; 0). Hokaxkute, uto ABCJ] — mapasiensorpaMmm.
3) Ompenenute yroyi A TpeyrojibHHUKA, BEPIIMHAMU KOTOporo sBisitores Touku A(1; -1; 3), B(3; -1; 1), C(-
1;1;3

) — — — —  — — — — —
4) lansl Bektoppia =51 - 2] + 4k u 6= 3] + 2K. Beruuciure a- B.
5) Hancats ypaBHeHue cdepsl paanyca R ¢ ieHTpom B Touke A, ecmu A( 2;0;-1) , R=7.



Tema 2.1 Ilpu3ma, nupamuaa 1 UX ce4eHUst
IIpakTnueckas padora Ne 7

Tema: IIpuzma. Pemienne 3agau.

Hean: IIpumeHenne 3HAHUI NIPU PeLICHUH 3a71a4.

Metoanyeckue peKOMeHIAIUH

[Tpu n306paskeHNH MPOCTPAHCTBEHHBIX (PUTYp HEOOXOIMMO COONIONATH CIeNyIoue TPeOOBaHMUS.

1. H3zobpakeHue NODKHO OBITh HArIsiAHBIM. [Ipr3my Ham0 n300pakaTh Tak, 9TOOBI HAaHOOJBIIIEE YUCIIO €€
rpaHeil ObUTH BUIUMBIMH, YTOOBI HE CITUBAINCH pEOpa.

2. W3obpaxeHue TO0HKHO OBITH POCTBIM, T.€. HE JOJDKHO COJePKATh KaKUX-THOO0 MOCTPOCHUI, HE
HMMEIOLIUX MPSMOT0 OTHOLIEHUS K PELICHUIO 3a7jaui. Buaumble TMHUN JOJDKHBI MMETh HanOOJIbIIYIO
TOJIIUHY, HEBUAUMbIE — U300paXkaTh IITPUXOBBIMU JTUHUSIMH.

3. BrmonHeHue yepTeka npu3Mbl yI0OHO HAYMHATH C BEPXHETO OCHOBAHMS, T.K. B BEPXHEM OCHOBAHUU BCE
JIMHUY BUAUMBIE, OOKOBBIE PEOpA N300paXkatoTcs B BUJE MMapajljIeNIbHbIX U PABHBIX OTPE3KOB.

E4
D,

B

ABCDE A; B; C; D1 — nakiionHast mpusma.
ABCDE wu A B; Cy D1 E:1 - ocHOBaHUS TPU3MBI
ABB1 A1 ... - G0KOBBIE I'paHH (ITapaieIorpaMMBbl)
AA1,BBi1, ... - OoxoBbie péOpa

h - BbIcOTa MPHU3MBI

A1 D — nuaroHanb mpu3Mbl

Ecnu 6okoBbie péOpa npu3Mbl IEPICHIUKYIISIPHBI K OCHOBAHUSIM, TO TIpU3Ma SIBJIIETCS npsimotll. BeicoTa
MPSIMOM TIPU3MBI paBHA €€ OOKOBOMY pedpy.

[TpsiMast mpu3Ma Ha3BIBACTCS NPAGULLHOLL, €CITH €€ OCHOBAHUS — MIPABWIbHBIC MHOTOYTOJIbHUKH. Y Takoi
MPU3MBI BCE OOKOBBIC TPAHH — PaBHbBIC TPSMOYTOJLHUKH.

JIuteparypa: 1. JL.C. Aranacsan «['eometpus 10, 11 xi.» ctp. 59 — 60.



IIpakTnueckas padora Ne 7
Tema: [Ipusma. Pemenue 3anay.
Hean: [IpumeHeHne 3HaHUM IIPU PELLICHUU 3a1a4.
1 Bapuanr.

1) CropoHa OCHOBaHHMS MPABHIBHOM YETHIPEXYTOJIBHOM MPHU3MBI PaBHA d, & AUATOHAIb IIPU3MBI 00pa3yer ¢
IJIOCKOCTBIO0 OCHOBaHUs yroi 45°. Haiitu:

a) JuaroHajb IPU3MBL;

0) mIomane CeYSHHsI MPU3MBI IIOCKOCTBIO, TIPOXOIAIIECH Yepe3 CTOPOHY HUYKHETO OCHOBAHUS U
IIPOTUBOMOJIOKHYIO CTOPOHY BEPXHET'O OCHOBAHMSL.
2) OcHoBaHMEM IPSMON MPU3MBI ABIISETCS IPSIMOYTOJIbBHBIN TPEYrOJbHUK, THIIOTEHY3a KOTOPOTO paBHa 71, a
ocTpslii yroJ paseH 60°. Uepes kaTeT, IpOTUBOJIEKALUN 3TOMY Yy, U IPOTUBOIIOJIOKHYIO ITOMY KaTeTy
BEpPILINHY JIPYrOro OCHOBAHUS IPOBEICHO CEUYEHUE, CocTaBIsonee 45° ¢ INIOCKOCThIO OCHOBaHUA. [loka3ars,
yto AA1CJI pssiMOyroibHbIN. BeuncnuTh miomaas OCHOBaHUS IPU3MBI, BBICOTY IPU3MBI.

IIpakTnueckas padora Ne 7
Tema: [Ipusma. Pemenue 3anau.
Hean: [IppumeHeHne 3HaHUI NpY PELIEHUH 3a1a4.
2 BapuaHr.

1) 2) [luaroHaib MpaBUIIbHOW YETHIPEXYTONBHOW MPU3MbI paBHA @ U 00pa3yeT C MIOCKOCTHIO OCHOBAHHSI
yrona
B 30°. HaiiTu: a) CTOpoHY OCHOBaHUS TIPU3MBI, 0) TUTOIIAh CEUCHHSI TIPU3MBI TIOCKOCTHIO, TPOXOISIICH
4yepe3 AMaroHajau OCHOBAHMUS PU3MBIL.
2) CropoHa OCHOBaHHUSI ITPaBUIILHOM TPEYroJbHOM MPU3MbI paBHA @, BbICOTA MPU3MBI paBHa 1,5 a. Uepes
CTOPOHY OCHOBAHUS M MPOTHUBOIOJIOKHYIO BEPIINHY APYTrOro OCHOBAaHUS IIPOBEACHO ceueHue. Haitn:

a) BBICOTY OCHOBAHUS MPHU3MBI;

0) yros MexJy IIIOCKOCTSIMU OCHOBAHUS U CEUCHMSI TPU3MBI.

IIpakTnueckas padora Ne 7
Tema: [Ipusma. Pemienue 3agau.
Heab: [IpuMeHeHne 3HaHUHM NIPU PEIICHUHU 3a/a4.
1 Bapuanr.

1) CropoHa oCHOBaHHUS MPABUIIBHOM YETHIPEXYTONIbHON MPU3MBI PaBHA @, a IWaroHajlb PU3MbI 00pasyeT ¢
IJIOCKOCTBIO OCHOBaHUsA yroJi 45°. Haiitu:

a) JuaroHallb IPU3MBL;

0) IUIOIIAb CEUEHUs IPU3MBI IUIOCKOCTHIO, MPOXOAAIIEH Yepe3 CTOPOHY HUKHETO OCHOBAHUS U
MIPOTUBOMOJIOKHYIO CTOPOHY BEPXHET'0 OCHOBAHUSL.
2) OcHoBaHHEM MPSAMON MPU3MBI ABISETCS MPSIMOYTOJIbHBIN TPEYrOJbHUK, THIIOTEHY3a KOTOPOTO paBHa 71, a
ocTpsliii yroJ paBeH 60°. Uepes kaTeT, IPOTHUBOJSKAIUN 3TOMY YTy, U IIPOTUBOIOJIOKHYIO 3TOMY KaTeTy
BEPIIMHY JIPYTOro OCHOBaHUS MPOBEJIEHO CEYeHHE, cocTaBisomee 45° ¢ MIOCKOCThIO OcHOBaHMsI. Jloka3aTs,
yt0 AA1C/I ipssMOyTrobHBINA. BRIYUCIUTE MII0Ia/1b OCHOBAHUS IPU3MBI, BBICOTY IIPU3MBI.

IIpakTnyeckas padora Ne 7
Tema: [Ipusma. Pemenue 3anau.
Hean: [IpumeHeHne 3HaHUM IpU PELLICHUH 3a1ay.
2 BapuaHrT.

1) 2) JlmnaroHasp MpaBUIILHOM YETHIPEXYTOIBHOM MPU3MBI PaBHA @ M 00pa3yeT C MIOCKOCTHIO OCHOBAHUS
yroiu
B 30°. Haiftu: a) CTOpoHY OCHOBaHUS MIPU3MBI, 0) TUIOMIAAb CEUEHUS MPU3MBI INIOCKOCTHIO, TPOXOISIICH
4yepe3 AMaroHaau OCHOBAHMUS NPU3MBIL.
2) CropoHa OCHOBaHHMsI IPABUIILHOM TPEYTOJIbHOM MPU3MBI paBHA a, BbICOTA MPU3MBI paBHa 1,5 a. Uepes
CTOPOHY OCHOBAHMsI U IIPOTUBOIIOJIOKHYIO BEPIIUHY IPYroro OCHOBAHUS IIPOBEACHO ceueHue. Haitu:

a) BBICOTY OCHOBAHUS MPHU3MBI; 0) yroJy MeXay MIOCKOCTSIMH OCHOBAHMS U CEUCHUS IPU3MBI.



IIpakTnueckas padora Ne 8
Tema: IInmpamupaa. Pemnenne 3agauy.
Heuan: IIpumeHenne 3HAHUI NIPU PeLICHUH 3a/1a4.

Metoanyeckue ykazaHus
[Tpu n306paskeHNH MPOCTPAHCTBEHHBIX (PUTYp HEOOXOIUMO COOMIONATH CIeyIoue TPeOOBaHNUS.
4. W3oOpaxeHue T0JHKHO ObITh HarsiHBIM. [lupamuny Ha/m0 U300pakaTs Tak, YTOOBI HAMOOIIBIIEE YHCIO
e€ rpaHeil OblIM BUMMBIMH, 9YTOOBI HE CITUBAIUCH PEOpA.
5. H3obpaxeHune TO0HKHO OBITH POCTBIM, T.€. HE JOJDKHO COJEPKATh KAKUX-THOO0 MOCTPOCHUI, HE
HMMEIOLIUX MPSIMOT0 OTHOUIEHUS K PELICHUIO 331a4i. BuanMble IMHUYU 10JKHBI KMETh HauOOJIbLIYIO

TOJIIHUHY, HCBUANMBIC — 1/1306pa>1<aTb IOTPUXOBBIMU JIMHUSAMMH.
M

MABCD — 4eTbIpéxyroybHas THpamuIa

M — BepmMHa MUpPaMHUIbI,

ABCD - ocuoBanue,

MAB, MBC, MCD, MAD — 60okoBbI€ TpaHHl

MA, MB, MC, MD - 6okoBsie pébpa

MO - BeicoTa

ITupamuaa Ha3bIBAETCS NPABUNILHOU, €CITH €€ OCHOBAHUE — IIPABUJIbHBIN MHOTOYTOJIBHUK, 3 OTPE30K
COEJMHAIOLIMI BEpIIMHY MUPaMUJIbl C LIEGHTPOM OCHOBAHUS, ABISAETCS €€ BBICOTOIA.

Bce 6okoBble péOpa npaBUIIbHONW UPAaMU/Ibl PaBHBI, @ OOKOBBIE IPAHU SIBJIAIOTCS PABHBIMU
paBHOOEIPEHHBIMU TPEYTOJIbHUKAMHU.

TpeyronbHas nupamuia

Jlureparypa: 1. JI.C.Atanacsun «I'eomerpus 10, 11 ki1.» ctp. 62- 65



IIpakTnueckas padora Ne 8
Tema: [Iupamuna. Pemenune 3anay.
Hean: [IpumeHeHne 3HaHUM IIPU PELLICHUU 3a1a4.

1 Bapuanr.

1) B npaBwibHO# TpeyroibHOW MUpaMuUjIe CTOPOHA OCHOBAHUSI paBHA & , BbicoTa h. Haiitu miockuii yrou
IIPU BEPIIMHE MTUPAMUIBI, YOI MEXKIY OOKOBOM IPaHbIO M MJIOCKOCTHIO OCHOBAHHSL.
2) B npaBwiIbHOM YETHIPEXYTOIbHON TUPAMUJIE CTOPOHA OCHOBAHUS paBHA mt, INIOCKUI YroJ1 pU BEPLINHE
paBeH a. Haiinure:

a) BBICOTY IUPAMMU/IBI;

0) nBYrpaHHbBIN yroJy Mexay OOKOBOM I'PaHbIO U MJIOCKOCTHIO OCHOBAHUS.

IIpakTnueckas padora Ne 8
Tema: [Tupamuga. Pemenue 3amay.
Hean: [IppumeHeHne 3HaHUI NpY PELIEHUH 3a1a4.

2 BapuaHr.

1) B npaBuibHOM 4eTHIPEXYTOIbHOM MHpaMUe CTOPOHA OCHOBAHUS paBHA @, TUIOCKUN yroJl IpH BEPIIMHE
paBeH a. Haiitu 60koBO€ pedpo nupamMuabl.

2) B npaBuiIbHO# TpeyroibHOM MUpaMuie CTOPOHA OCHOBAHHUS paBHa @, a BbicoTa paBHa h. Haiinute
O0KOBOE pedpo MUpPaMUJIBI, YTOJI MEXKTy OOKOBBIM PeOpPOM U TUIOCKOCTHIO OCHOBAHUS ITUPAMHU/IBI.

IIpakTun4yeckas padora Ne 8
Tema: [Tupamuna. Pemenue 3amay.
Heasn: [IpuMeHeHne 3HaHUM NIPU PEIICHUHU 3a/a4.

1 Bapuanr.

1) B mpaBwibHOM TPEYrobHOM MUpaMue CTOPOHA OCHOBAaHUS paBHA a , BbicoTa . Haiitu miuockuii yros
IIPY BEPUIMHE MUPAMUJIbI, YTOJI MEX1y OOKOBOM rPaHbIO U MJIOCKOCTHIO OCHOBAHUSI.
2) B mpaBmiIbHOM 4eTHIPEXYTONIbHON MUpPaMuUIe CTOPOHA OCHOBAHUS paBHA M, INIOCKUI YTroJI MPU BEPIINHE
paseH a. Halinure:

a) BBICOTY MUPAMMU/IBI,

0) HABYrpaHHBIN yrosl MeXa1y OOKOBOM I'PaHbIO U MJIOCKOCTHIO OCHOBAHUSI.

IIpakTuyeckast padora Ne 8
Tema: [Iupamuna. Pemenue 3anau.
Hean: [IpumeHeHne 3HaHUM IpU PELLICHUH 3a1a4.

2 BapuaHrT.

1) B npaBuibHON 4eTHIPEXYTOIBHOM MUpaMUIe CTOPOHA OCHOBAHUS paBHA @, IMJIOCKUM YTOJI IPU BEpIIMHE
paBeH a. Haiitu 6oxoBoe pebpo mupamMuibl.

2) B npaBuIbHOM TpeyroibpHOM MHpaMuie CTOPOHA OCHOBAHMS paBHa @, a BbicoTa paBHa h. Haiinaute
60K0BOE PedpO MUPAMUJIBI, YTOJI MEXTY OOKOBBIM peOpPOM U IIIOCKOCTHbIO OCHOBAHMSI TUPAMUJIbI.




IIpakTnueckas padora Ne 9

Tema: IlocTpoeHne ceyeHHit MHOTOrPAHHMKOB.
Heuan: IIpumeHenne 3HAHUI NIPU PeLICHUH 3a/1a4.

Metoanyeckue yKazaHus.
Jlia pelieHust 3ajad Ha IOCTPOEHUE CEYEHUI MHOTOI'PaHHUKA, HAa/I0 3HATh OCHOBHBIE IIOHATHUS.
Onp. Cexymieil II0CKOCTbIO Ha3bIBAETCSA JH00ast IIIOCKOCTh, 0 00€ CTOPOHBI OT KOTOPOH UMEIOTCS TOUKU
JTAHHOTO MHOTOTPaHHUKA.
Cexkylast III0CKOCTb NIEPECEKAET I'PaHU MHOTOTPaHHHUKA 110 OTPE3KaM.
Onp. MHOrorpaHHuK, CTOPOHAMU KOTOPOT'O SIBJISIFOTCS 3TU OTPE3KH, Ha3bIBAETCSl CEUEHUEM MHOTOTPaHHUKA. .
Tak xak mempas0p nmeer 4 rpaHu, TO €ro CEYEHUSIMU MOTYT ObITh TOJIBKO TPEYrOJIbHUKH U

Iapannenenuneo nmeet 6 rpaneid. Ero cedeHUsIMU MOTYT OBITh TPEYTOJIbHUKH, YETHIPEXYTOJIbHUKH,
MATUYTOJIBHUKH U IIECTUYTOJIbHUKH.

[Ipu mocTpoeHNM ceyeHuit napauienenuneaa ciaeayeT yUuThIBaTh TOT (aKT, YTO €CIIH CEeKyIlas MI0CKOCTh
nepeceKaeT JBe MPOTUBOIOI0KHBIE TPAHU 110 KAKUM-TO OTPE3KaM, TO 3TH OTPE3KH MapajieIbHb.

B, % i B, c




3adaua

Touxa M nexut Ha 60koBOM rpanu ADB. [locTpouts ceuenue TeTpasjipa mIoCKOCThIO, MPOXOISAIICH uepes
TouKy M u napainensHo ocHoBanuo ABC.

Pewenue

o - CceKylIasd IMJIO0CKOCTb.
a(ABD)=QP,QP| | AB

mx. a||(4BC)=al| |AB,a||BC,a||C4 an(BDC)=QR,QR||BC
an(ADC)=PR, PR||AC

OTcrona BRITEKAET CIEAYIONINA CHOCOO NOCMPOEHUSI UCKOMO20 Ce4eHUS.

[TpoBeném depes Touky M npsmyro, mapajuielibHyIo oTpe3ky AB, u 0603Haunm OykBamu P u Q Toukn
nepeceveHus 3Tou npssiMori ¢ 6okoBeiMu péopamu DA u DB. 3arem uepes Touky P npoeném npsmyto,
napauienbHyio oTpe3ky AC, n 0603HaunM OykBoi R Touky mepeceuenus 3Toi mpsimoii ¢ pedpom DC.
Tpeyrompank PQR — nckomoe ceuenue.

Jlureparypa: JI.C.Atanacsu «'eomerpus 10, 11 ki1.» ctp. 27-29.
IIpakTnyeckas padbora Ne 9

Tema: [locTpoeHne ceueHMt MHOTOTPaHHUKOB.
Heab: [IpuMeHeHue 3HaHUM NIPU PEUICHUHU 3a/a4.
1 Bapuanr.

1) Jan terpasnp DABC. Touka M — cepenuna pedpa AD. [TocTpouTth ceueHnne Terpadipa IIoCKOCThIO,
npoxojsiieit uepes .M u napamiensHo rpann ABC. Haiitu mepumMerp cedenus, eciia pedpo TeTpasapa
paBHO 4.
2) Uzo6pasute napamwienenunes ABCDA1B1Ci1D:1 u noctpoiite ero ceuenue miockoctsio ABCs . JlokaxuTe,
YTO MOCTPOCHHOE CEUEHUE SBIISIETCS MapaljieIorpaMMOM.
3) Han xyo6 ABCDA1B1C1D: . Ioctpoiite ceuenue mnockoctbio ACD:1 u HaiinuTe nepuMeTp cedeHusl, eciu
pebpo Kyba paBHO a.

IIpakTuyeckast padora Ne 9

Tema: I[locTpoenue ceueHni MHOTOTPaHHUKOB.
Hean: [IppuMmeHeHne 3HaHWM IPU PEILICHUH 3a/1a4.

2 BapuaHrT.
1) [Jan terpasap DABC. Touka M — cepeauna pedbpa AB. [locTpouTs cedeHne Terpasapa miocKoCTbIO,
npoxozsueil yepes T.M u napamiensHo rpanu DBC. Haiitu nepumerp cedenus, eciau pedpo TeTpasapa
PaBHO a.
2) Uzo6pasute napamenenunesq ABCDA1B1C1D1 u nocrpoiite ero ceuenue miockoctbio ACCs . Jlokaxure,
YTO MOCTPOCHHOE CEUEHHE SBISETCA MapajlIeIoOrPaMMOM.
3) Han xy6 ABCDA1B1CiD:. Touka K — cepenuna pedbpa B1C: IlocTpoiite cedeHne miockocTbio,
npoxozsueit yepes Touku A, B, K u Haiinute nepumetp ceueHus, eciau peOpo Kyba paBHO 4.



Tema 2.2 IlnauHap, KOHYC, HIAP M UX CEYCHHUS
IIpakTnueckas padora Ne 11, 12
Tema: mauuap. Konyec. Illap. Pemenne 3axau.
Hean: IIpuMeHeHne 3HAHUI NIPU PEeLICHUH 3a/1a4.

MeTtoanyeckue peKOMeHIANMM:
Jlnist pereHus 3a1a4 BaKHO MPABUIIBHO MIOCTPOUTH U300pakeHune puryp.
1. Ilpu nocTpoeHUH HUIMHIpPA:
N300pakenne NuMHApa JTydille HAYMHATh C TIOCTPOCHUS OCEBOTO CEUSHHSI IMIMHPA, B KOTOPOM HIKHEE
OCHOBaHHUE U300paKEHO IITPUXOBON JITUHUEH.
[IpuHsB BepxHEe U HIDKHEE OCHOBAHHS MTPSIMOYTOJIBHUKA 33 JMaMETp IHIIMHIPA, PUCYIOT PaBHbBIE SJUIUTICHI,
P 3TOM B HWKHEM OCHOBAHWHW HEBUMMYIO YacCTh AJUTUIICA H300paKaIOT MTPUXOBOW JINHUEH.

N
N T ]

N~

h — BeIcOTa WIIMHPA, I — pagUuyC OCHOBAHHUS

2. Tlpu moctpoeHnn KOHYcCa:

Hano cnavana npoBecTu AuaMeTp OCHOBAHMSI KOHyCa IITPUXOBOM JTMHUEH, a 3aTEM U3 €r0 CEPeANHBI
MIPOBECTHU MEPIEHIUKYISP — BHICOTY KOHYCA; OTMETUTh Ha MEPICHIUKYISpE BEPUINHY KOHYCA;
HapucoBatb B 0CHOBaHUM AJUIUTIC, U300pakast ITPUXOBOM JIMHHUEH €er0 HEBUIUMYIO 9acTh. COCTMHUTH
KOHIIBI TUaMeTpa ¢ BEPIIMHON KOHYyca. Eciiu Hy)KHO - IPOBECTH 0CEBOE CEYEHUE, OTMETUTh HEOOXOUMbIE
0 YCJIOBUIO 3a/1a4H 3JI€MEHTHI.

h — BbicoTa KOHyca, I' - paauyc ocHOBaHus, |- oOpasyromas KoHyca.

3. HarnsagaeiM sBIIsieTCS TaKOe I/1306pa)KeHI/Ie 1mapa, B KOTOpoM 00JIBIION Kpyr njiu J1000€e ceueHue mrapa
l"OpPI3OHT8.J'IbHOI>i IIIIOCKOCTBIO 1/1306pa>1<eHH B BUC SJIJIUIICOB.

R — paguyc mapa
JIutepatypa: JI.C. AranacsH «I'eomerpus 10, 11 xn.» crp. 119, 124, 129



IIpakTnueckas padora Ne 11, 12
Tema: Hmwmnap. Konyc. [lap. Pemenue 3anay.
Hean: [IpumeHeHne 3HaHUM NIpU PELLICHUM 3a1a4.

1 Bapuanr.
1. OceBoe ceueHnne NMIMHIPA — KBAaPaT, THaroHanb Kotoporo 20 cM. HaliTi BEICOTY IIMITMHAPA U
IUIONIA/(b OCHOBAHHUS IIMIMHPA.
2. PaccrosgHue oT neHTpa 1mapa paguyca 14 cm 1o cexkymieit miaockoctu paBHo 11 cm. Beruncnure miomans
CEUYCHUSI.
3. Ilnomams oceBoro ceueHus koHyca pasHa 0,6 iM%, BbIcoTa KoHyca paBHa 1,2 am. Beruuciure miomans
OCHOBaHMS M 00pa3yIoNIy0 KOHYca.

IIpakTnueckas padora Ne 11, 12
Tema: Huwmnap. Konyc. [lap. Pemenne 3anay.
Hean: [IpumeHeHne 3HaHUN NpY PELIEHUH 3a4a4.

2 BapuaHrT.
1. BsicoTa nunuHapa paBHa 12 cM, a paanyc ocHoBanus 10 cm. LlunuHap nepecedér miocKOCThIO,
napajuleIbHOM OCH TaK, YTO B CEYEHUH LIMJIMHJIpa MojTydaeTcs KBaapat. Hailtu paccTosiHue ot ocu
HWIMHAPA 10 CEKYIIEN MIOCKOCTH.
2. PaccrosiHMe OT 1ieHTpa mapa paauyca 15 cm 0 cexyen miockoctr paBHo 13 cM. Beraucnure miomans
CEUEHUSI.
3. Yros Mexy 00pa3yromei 1 0Cbio KOHyca paBeH 45° , oOpa3yromast paBHa 6,5 cm. Haiitu mmomianb
OO0KOBOM OBEPXHOCTU KOHYCA U IJIOIA(b OCHOBAHUS.

IIpakTuyeckas padora Ne 11, 12
Tema: Huwmnap. Konyc. [llap. Pemenne 3anay.
ean: [IpuMeHeHne 3HaHUHN NIPU PEIICHUHU 3a/a4.

1 Bapuanr.
1. OceBoe ceueHue MUIMHIPA — KBaApat, 1uaroHanb kotoporo 20 cm. HaliTu BeICOTY IUIMHIpA U
IUIOLIa/1b OCHOBAHUS LMJIMH]IPA.
2. PaccrosgHue oT 1ieHTpa mapa paauyca 14 cm 10 cexymiei miockoct paBHo 11 cM. Beraucnure miomaib
CeUeHHUSI.
3. Tlnomans oceBoro ceueHus koHyca paHa 0,6 1M?, BbIcOTa KOHyca paBHa 1,2 aM. BeruucnuTe miomais
OCHOBAaHUS ¥ 00pa3yIoIIyI0 KOHYCA.

IIpakTuyeckasi padora Ne 11, 12
Tema: LHununap. Konyc. llap. Pemenue 3anay.
Hean: [IpumeHeHne 3HaHUM IpU PELLICHUH 3a1a4.

2 BapuaHrT.
1. Bricota nununHapa pasHa 12 cM, a paguyc ocHoBanus 10 cM. LlnnHap nepecedén miocKoCThIO,
napajuieJIbHOM OCH TaK, YTO B CEUCHUH LIWJIMH]Ipa MOoJydaeTcsl KBaapart. HaliTu paccTosiHue ot ocu
LMJIMHJPA 10 CEKYILEH MTOCKOCTH.
2. PaccrosiHue OT neHTpa mapa paauyca 15 cMm 10 cekyiei miockoctu paBHo 13 cM. Beruucnure miomaas
CEUEHUS.
3. Yron mexay oOpa3ymoieil U ocbio KOHyca paBeH 45° , oOpasyromias paBHa 6,5 cm. Haiitu miomans
OOKOBOI MOBEPXHOCTH KOHYCA U TIJIOMIA/Ib OCHOBAHUSI.




Tema 3.1 IIpoueHTHBIC BHIYMCICHUSA. Y PABHEHHSI M HEPABEHCTBA

IIpakTnueckas padora Ne 14

Tema: Pemienne ypaBHeHHH.
Heasn: [loBTOpeHne n cucTeMaTru3anns 3HAHU.

MeToanueckue YKazaHnus

Onpenenenue
ypaBHeHI/Iﬂ, B KOTOpI)IX HCU3BCCTHAA COI[Gp)KI/ITC?I B 3BHAMCHATCJIC IIpO6I/I, HaA3bIBAKOTCA paIII/IOHaJII)HI)IMI/I.

Payuonanvuvie ypasuenus pewaiom ciedyiouum oopazom, Haodo:

1) BcoMHUTH GOPMYITBI BEIYMCIICHUS KOPHEH KBAaJPaTHOTO YPaBHCHUS;

2) Kak pelaroTcs HEMOJHbIC KBapaTHbIC ypaBHEHUs ax’ +bx=0, ax’ +c=0

3) HaiiTH 00K 3HAMEHATEINb IPOOEH, BXOASAIIMX B YpaBHCHHUE;

4) 3aMEHHTH JaHHOE YpaBHEHHE IIEJIbIM, YMHOKHB 00€ YaCTH Ha OOIIUil 3HAMEHATEJIb;
5) pemuTh MOJyYMBIIICECS YPAaBHEHUE,

6) WMCKIIOYUTH U3 HETO T€ KOPHH, KOTOPBIC 0OPAIIAIOT B HYJIb OOIINI 3HAMCHATEb

)
+ = |+ = |+

[EEY

N —
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=
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=
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5+2x 3-(x 1)y(4x_3y(7—x)

(5+2x)-(7—x)=(3x+3)-(4x-3)
~14x* +6x+44=0

14x* —6x—44=0
x=2 x,=-55

Ilposepxa:
x=2 4-2-3=5#0 T-2=5#0
x=-55 4.(-55)-3=-25#0 7-(-55)=7+55=125

Omsem: x,=2 x,=-55

Jluteparypa: 1. lII.A.AnumoB «AnreOpa u Havana ananuza» 10-11 ki., ctp. 58 - 60



IIpakTnueckas padora Ne 14

Tema: Pemenue ypaBHeHUN.
Heasn: [loBTOpEeHUE U cucTEMATU3aLMS 3HAHUIA.

1 BapuanT

3aganne 2. Pemmnts ypaBHeHme: a) X' —7x+12=0; 6) 2x* —9x+10=0;
B) 9X*+6x+1=0;

2x+1+ 4x 5. 6 2 3 15

3aganue 2. PemuTh ypaBHeHue: a) =5; + =
X 2x+1 x> +5x 2x-10 x*-25

IIpakTuyeckas padora Ne 14

Tema: Pemenue ypaBHeHUN.
Heasn: [loBTOpeHne u cucTeMaTru3anus 3HAHUI.

2 BapuaHT

3ananne 1. Pemmntsb ypaBuenne: a) X° —3x-10=0; 6) 5x° +14x-3=0;
B) 2x* +3x+1=0
6x—x2—6_2x—3_ 2x+1  4x

1: 0) + =
x-1 x-1 X 2x +1

3ananue 2. PemuTh ypaBHeHHe: a)




IIpakTnuyeckas padora Ne 15
Pemenue HepaBeHCTB
Hean padoThI:
1. IloBropuTh 3HaHMSA yu-ci B TeMme: «PellleHne panuoHaIbHBIX
YPaBHEHUH U HEPABEHCTBY.
2. OpraHu3oBaTh AEATEIHLHOCTH Y4-CSl IO TIEPEBOJIY CBOMX 3HAHHH OT
YCBOGHHS OTHENBHBIX (AaKTOB W MOHATHH K HMX OOOOIICHHIO B
LIEJIOCTHYIO CUCTEMY 3HAHMIA.
3. OmpenenuTh YpOBEHb YCBOCHHUS 3HAHWH, OLEHHUTH pPE3yJabTar
JESITEIbHOCTH y4-CSl.
IHopsinok BbINOJIHEHUs PA0OTHI:
1. BoimonHuTh 0Oyyaromuii TeCT U MPOBEPUTH CBOU PE3YJbTAThI IO
TaOIUIE OTBETOB.
2. V3yuuTh ycrmoBHe 3alaHUH ISl IPAKTUIECKOI paboThI.
3. Odopmuts oTdeT 0 padoTe.

YKA3AHUS K BHITOJTHEHUIO TPAKTHYECKOM PABOTBHI
(x=3)*(x=7)’(x+1)
(x—2)x+4)'
PEIIEHUE. D10 panuoHa/lbHOe HEPABEHCTBO PEIIMM METOAOM HHTepBajaoB. OTMETMM Ha
YHCIIOBOM MPSAMOH «KUPHBIMI» TOUKaMU HYIU yucauTens (—1; 3 u 7) u «1npo3pauHbIMI) — HYJIH
3HameHarens (—4 u 2). Eciu Ob1 3a1aHHOE HEPABEHCTBO OBLIIO CTPOTUM, HY’KHO ObLIO ObI BCE HYIU

ClIeNaTh «IIPO3pauyHbIMUY». DTU TOUYKH Pa300bIOT YMCIOBYIO MPSAMYIO HAa 6 HHTEPBAJIOB:
- —_ + - - +

>0.

[TPUMEP 1. Pemure HepaBeHCTBO

-4 -1 2 3 7 x

BbIsicHUM 3HaK JAaHHOW APOOM Ha KaKIOM W3 3THUX MHTEPBAJIOB, UCHOJB3Ys MPOOHBIC YHMCIIA,
MPUHAIJISKAIIIE HHTEPBAJIAM.

Mo>HO mocTynaTh nHaue. J{J1st 5TOro B BHIPAKCHHUH B KQXKIOM M3 MHOXKHTEJICH IIepeMeHHas
X JIOJDKHA MUMETh 3HaK «+» ((x — 2), a e (2 — x); (x — 7), a me (7 — x)). DTOroO BCEr/Ia MOYKHO
JTOOHUTHCSI, YMHOXKAsi HEPAaBEHCTBO Ha —| M MEHSISl OJJHOBPEMEHHO €ro 3HaK CTOJIBKO pa3, CKOJIBKO
Hajo. OTMETHB HYJIW BBIPRXCHUS HA YMCIOBOW OCH, CIpaBa HAJCBO pAcCTaBUM 3HAKU TI0
CIICAYIONIEMY MPABHITY: CHAaYalla «+», MEHSIEM 3HAK Ha HEYETHOW CTEIICHH U COXpaHsIeM €ro Ha
4yeTHOU. Temeph ocTaeTcs BBIKUCATh OTBET — IPOMEXKYTKH, HA KOTOPBIX MOCTABJICH 3HAK «+», TakK
KaK 3HaK JaHHOTO HepaBeHCTBa > . BaxkHo He 3a0bITh x = 3.

OTBET: [-1 2)U{BIU[7; +x).
[TPYIMEP 2. Pemute HepaBeHCTBO X° — X —1>0.

PEIIEHUE. D10 kBagpaTHOE HEPABEHCTBO MOXKHO PEUIUTh METOI0M MHTEPBAJIOB, HO IIPOLIE —
rpagmueckn. PaccMoTpuM (yHKIMIO, 3a/IaHHYIO ypaBHeHHeM Y = X° — X —1. I'padukom ee

SABIIACTCA napa6ona. 3aMCTI/IM, 4TO M1 HAC COBCPIHICHHO HC Ba’KHbBI TOUYHBIC XapaKTCPHUCTUKU
r[apa60J1H (r,ue HaxoauTcCAa OCb, IEPECCUCHUC C Oy HuT. H.) HOCT&TO‘IHO 3HAaTh, YTO €€ BCTBU
HaITpaBJICHBI BBECPX (a > O) " YTO OHA MEPECCKACT OChb OxB ABYX TOYKaX, SABJIAIOMINXCA KOPpHAMU

1-V5 1445
2 7t '

ypaBHeHns X° —X—1=0, X, = 5 5

\ /X _1—\/§U1+\/g_
1-5 ; ;

+ OTBET: — 00,
x i 1 ;n" 2 2

BEINOIHUM cXeMaTHYeCKUI PUCYHOK:

% 3 PUCYHKA BUAHO, YTO KBaApaTUIHAA q)YHKI_II/ISI IMPUHHUMACT
IMOJIOKUTCIIBHBIC 3HAUCHH A BHC OTPE3Ka, COCAUHAIOIICTO €€ KOPHH.




3AJTAHUA 11 TPAKTHYECKOM PABOTBI

Bapuanr 1
1. Peminte HepaBeHCTBa:

2) (4-x)° ~(x+6) 2 (x+5) ~(2-x)*;

2 —
6) X__§>3X 10;
3 3 4

B) (x+2)%(x—3)x+6)<0.

2. Pemnte cucremMy HEpaBEHCTB:
5(x +1)—9x — 3> —6(x + 2),
{ 3(3+2x) < 7x—2(x - 8).

Bapuanr 3
1. PemmuTe HEpaBEHCTBA:

2) 3—2x+8>5x+2_
5 2

6) x(x+1)> 2(1—2x—x2);
B) (x+5)2(2—x)°>0.

2. Pemure cucteMy HEpaBEHCTB:

{2(x ~1)-3(x-2)<x,

6x —3<17 —(x-5).

Bapwuant 5
1. PemmuTe HEpaBEeHCTBA:

a) (x=3) <x(x+2)+3;
6) —2x° +4x—-5<0;
x2 +2x-3
B) — <
X+7
2. Pemmte CUCTEMY HCPABCHCTB:
58(1—x)—18(6 — x) <5,
8 —4(2 —5x)> —(5x +6).

0.

Bapuanrt 2
1. Pemwute HEepaBeHCTBA:

a) 5(x —1)— x(7 - x) < x?;
2 7X

6) 125X
10 10

B) (x+8)%(10-x)3>0.
2. PemuTe cucteMy HEpaBEHCTB:
X-9 x-1 x-2

4 2 3
2—-X>2x-8.
Bapuanrt 4
1. Pemmte HEepaBeHCTBA!
2) 5_§<Z_4x+1;
3 2 8

6) 2x(x~1) < 3(x+1);

) (x+5)%(x—4)* <0,
(7-x)°
2. Pemute cucteMy HEpaBEHCTB:
33-3(1,2 -5x)>0,6(10x +1),
{ 16— 45(4x —1)<2x + 26 1.
BapuanT 6
1. PemmTe HEpaBeHCTRBA:

a) (x+1f —(x+4)* <(6—x)* —(3—x)*;

6) 4x—2x> -5>0;
2
X —4x—5<

x2 +3X+2
2. Pemute CI/ICTeMy HCPABCHCTB!

{x(x -1)- (x2 —10)<1— 6X,

35—(x-15)<6—4x.

B) 0.



Omnp.

Tema 3.2 CTeneHb C palMOHAJIBHBIM U JeHUCTBUTE/JIbHBIM II0OKa3aTeJ/ieM

IIpakTH4yeckas padora N2 16
Crenensn ¢ palvoOHAJIbHBIM H HeﬁCTBHTeHLHLIM NnmorasarteJjieM

Lean padoTbi:

N

Me

KoppexktupoBaTh  3HaHMsS, YyMEHUS U HaBBIKM B  TEMeE:
«[IpeoOpa3oBaHue BbIpaXXEHUH, COAEPKAIINX PATUKAIIBD).
3aKpenuTh U CUCTEMAaTU3UPOBATh 3HAHMSI 10 TEME.

Onpenenutb ypoBEHb YCBOEGHHS 3HAHUM, OLIGHUTH pPE3YNbTaT
JEATENbHOCTH y4-CH.

TOAUYIECCKUEC PCKOMEHIAIIUA.

m
Ecmun — HaTypaJbHOC YUCIIO0, m — HEJI0€ YHUCJIO U HACTHOC — — SABJIACTCA LECJIBIM YUCIIOM, TO
n

m

npu a > 0 crpaBeUTHBO paBeHCTBO Ya™ =a"

[Tpumep

CBoiicTBa cTeneHeii:
JIost mroOBIX paMoOHANBHBIX unce Pu qu a >0 u b >0 BepHbI paBeHCTBA:

1

2
3.
4

o

[*))

.af-a% =aP

.aP:at=af™

a)’ aPf
(Ej b

.Ecma#0,10a%=1

3
164 =4/16° =4/2© =2° =8

. i
164 =116° =212 =23 =§; Alpaaeper:

5

74=T5 ATt T =TT,

27

1

2

2
3

3

1

1

3

4=

1) 74.74=74 4 =7

2

1

=212 =36 =332 =32 =

O =

1
2) 93:96=93 6 -92 = /9 =3;

3)

9
1
(16




wW N

I

W

1.

2.

o~

[9))

. YHnpocTuTh BhIpasKeHHue: a)

BapuanTsl npakTH4yeckoi padoTbl
IIpakTnueckas padora Ne 16

CreneHb ¢ pallHOHAJIBHBIM H /Il CTBUTEIbHBIM MOKa3aTeJIeM
Heasn: [ToBropeHue u cucremaru3anus 3HaHUH.

1 BapuanT
2 2 1 3 3 0,75 :
= P~ 5 po 1 0,25 19 )s
Boruncautsb: a) 27%; 6) 9%:9%; B) 150%2:6%; 1) |— +810000™° —| 7—
16 32
1 4
. TlpencTaBuTh B BH/E CTENEHH ¢ PALHOHATLHBIM MOKasaTexem: a) a®-vJa ; 0) a3 :¥a;
. Bblumcaurn:  a) 3r22 . g2 ;  0) (25“& — 522 )-5+NE ;
V3 1,7 1 - _
1 = 6 4 1
. CpaBHHUTB YHcJA: Q) 23 2'7,6) 1 W (—j ; B) 0,88°% wimn A r) 1 WIH (0,41) 4
2 2 11 12
40 1 2
adla 3 +a3J L 4 E
] b 2 _ b2
YupocTurh Bblpa:keHue: a) = = 0) al aE I N
a* a4+a_4J a*—a* b?+b ?
IIpakTnyeckas padora Ne 16
CTeneHb ¢ paHOHAJIBLHBIM M J€fiCTBUTEILHBIM MOKA3aTEIEM
Heas: [loBTOpeHne U cucreMaTu3anus 3HaHU.
2 BapuMaHT
3 1 5 33 1 2 1
Boruncautb:  a) 81¢; 6) 43 :46; B) 1444:94; 1) (0,001) 3 -2"%.64° -8 3

1 4
IIpencraBuTh B BUE CTENEHN C PAIMOHAJILHBIM NoKa3aTesemM: a) b3 b 6) b3 3o

Bopruncaurp: a) 5 122, 952 ; 0) (zzﬁ _4\571)- 223 .
1
1 1,4 J2 1 4 1 B
CpasmuTh uncaa: )3 wm 3" 6) (gj W1 (%) ;8) 0,887 wm (1%)7 r) (%j o (0,41) ®

4
bE

1 2
(b_3 +b3j 14 I
) b4_b9 a 2_a2

s 1)’ 0 T~ 1T 1
b4 b* +b 4} b4 -b* a?+a 2



IIpakTuyeckas padora Nel?7

Pemienue uppaumoHaJbHbIX YPABHCHU
HEJIb PABOTbDI:
1. KoppekrupoBaTh 3HaHMs, YMEHMs M HaBbIKM B Teme: «PemeHue
VPPALMOHAIIBHBIX YPABHEHUI».
2. 3aKpenuTh U CHCTEMATU3HPOBATH 3HAHUS IO TEME.
3. OmpenenuTh YypOBEHb YCBOCHHUS 3HAHWH, OLEHHUTH pPE3yJabTar
JESATEIILHOCTH y4-Csl.
OBOPY/JIOBAHMUE: MHCTPpYKIMOHHO-TEXHOJOTUYECKUE KAPThI, MUKPOKAIBKYJIATOPHI.
HOPAIOK BBIIIOJTHEHUSA PABOTDI:
1. W3yuuTth maMsaTKy AJs pelieHus: uppaloHaIbHbIX YPAaBHEHUH.
2. Tlo 06pa3iyy BHIIOJHUTH TPEHUPOBOYHBIE 3a/IaHUSL.
3. U3yunTh ycroBue 3aaHuil U MPAKTUIECKON pabOTHI.
4. Odopmuts otuet 0 padore.

IMAMSTKA
[Ipu pemiennn nppaMOHAIBHBIX YPABHEHUN CIEAYET YUUTHIBATh, YTO:

1) MOAKOPEHHOE BHIPAKECHUE KOPHS 4eMHOU CTETICHH J0JKHO ObITh HEOTPHULATETbHBIM
1 3HAUCHUEC KOPHA HCOTPULATCIIBHO,

2) BCe KOPHH HeYemHOIUl CTETICHH OTPEICICHbI TIPU JIIDOOM JICHCTBUTEIILHOM 3HAUYCHHH
MOJIKOPEHHOTO BBIPAKEHUS;

3) HCHOJB3YIOTCS JIBa OCHOBHBIX METO/Ia — BO3BEICHHE 00EHX YacTel ypaBHEHHUS B OJIHY
U Ty K€ CTEIEHb U BBEJCHUE HOBOW MEPEMEHHOM;

4) mnpu BO3BEICHUHU 00CUX YaCTel ypaBHEHHSI B UCTHYIO CTCIICHb 603MOMNCHO TIOSIBIICHUEC
ITOCTOPOHHUX KOPHEM, MOATOMY IIPOBEPKA SABIISECTCA COCTABHON YaCThIO PEILICHHUS.

YKA3AHMS K BBIITIOJHEHUIO IPAKTHYECKOM PABOTHI

I[TPUMEP 1. Pemute ypaBHenue X +16 —X+4=0.
PEIIEHUE. Yenunum pagukai u 3aTeM Bo3BeJeM 00€ 4aCTH B KBapaT

(«/x+16)2:(x—4)2, X+16=x% —8x +186,
x2—9x:0, X, =0, x2=9.

IIposepka nokasbiBaet, 4To X1 = 0 — MOCTOPOHHUIT KOPEHb.
OTBET: 9.

[TPUMEP 2. Pemnre ypaBHEHUE x2 +3x—18+4Vx? +3x—6 =0,
PELUEHME. Bseoem nosyio nepemennyro t =+ X2 +3x— 6, t>0.

Torna x2 +3x=t%+6 Y YpPaBHEHHE IIPUMET BUJ
t2 +6-18+4t=0, t2 +4t-12=0, tl =2 wm t2 =—0 - HE OJXO/IUT 10 CMBICITY.

Hanee
Vx? +3x-6=2, x? +3x-6=4, x> +3x-10=0, X, =5, X, =2.

OTBET: - 5; 2.



BAPUAHTBI IPAKTUYECKOM PABOTHI

Bapuasnr 1.

Pemnre ypaBHeHus:

a) V2x+12 =2x+10; 6) VX+2+~/3—x=3; B) V/4x+9-V1Ix+1=~/7x+4.

Bapuanr 2.

Pemnre ypaBHeHus:

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

Bapwuant 3.

Pemnre ypaBHeHus:

a) VX+5+1=xX; 6) VXx+3+v/3x-2=7; B) /3x+4+/x—4=2x.

Bapuanrt 4.

Pemnre ypaBHeHus:

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




Tema 4.1 Iloka3zaresbHas pyHKUKMS, YPABHEHHUS U HEPABEHCTBA

IIpakTuyeckas padora Ne 19, 20.
Tema: Pemienue noka3areabHbIX YpaBHEHUN U HEPABEHCTB.
[leab padorhl: [IpuMeHeHne 3HaHUH NpU peLICHUH 3a/1a4.

MeToauueckue PECKOMEH AN,

Onpenesienue
HOKa?;aTeJII)HI)IMI/I ypaBHeHI/ISIMI/I Ha3bIBAKOTCA ypaBHCHI/IFI, B KOTOpI)IX HCU3BCCTHOC COI[ep)KI/ITCﬂ B IIOKA3aTcCJIC

CTCTICHH.

1) IIpocrteiinre ypaBHEHU, T.€. TaAKKE, JICBYIO U MPABYIO YaCTH KOTOPHIX MOXKHO MPUBECTH K OTHOMY
OCHOBAHUIO PEIAIOTCS TaK:

Ilpumep

5" =625 = 5'=5'=x=4 Omeem . x =4

2) VpaBuenns Buma 2° + 2" — 2" = 4 pemarorcs BbIHECEHHEM 32 CKOOKH CTENIEHH ¢ HAUMEHBIINM

MIOKa3aTeJIeM.

3) VpasHenus, Buma 7> —48-7% =49 pemarorcs ¢ MOMOIIBIO MOJCTAHOBKH @' =) , CBOJUTCS K

KBaJpPaTHOMY.
Ilpumep
Pemuts ypaBrenne: 5%+ —26+ 5+ 5=0
Pewenue:
5=y,
5y? — 26y +5 =0,
D =169 — 25 =144,
yi=5 y»=1/5
5¢=5
X =1,
5¢=1/5

=-1
Omeem: x=1u x=-1

4) Tlpwu pemieHus ypaBHeHUs Buaa a”* =b*06e yacTu ypaBHEHH HEOOX0AUMO pas3aeauTth Ha b, T.k. b*# 0

x X

a a

—=1 = |—-| =1 = x=0.

bX

Penienye noka3areabHbIX HEPABEHCTB CBOUTCA K PEIICHUIO NPOCTEHIINX HEPABEHCTB BUAa d > d b
i a* <a’

Ecmm a>1u a*>=a®

,T0 x>D

Ecm 0O<a<lm a®>a®, tox<b
(ﬁy_x > 1

Ipumep PenuTh HEPaBEHCTBO: 125

Pewenue:.
5éN2Z > 53 4 =5, cpaBauM mokazaremu (4 —x)/2>-3,4-x>—-6, —x>-10,x<10

Omeem: x <10

Jluteparypa: III.A.AnumoB «Anredpa u Havana aHanmza» 10-11 k., ctp. 75-79



1 BapuanT

1. PemmTs ypaBHeHHe:

2-3x
a) (%) =25 . 6) 31 -3 +3"1 =63 ;

) 4 +2°-20=0; ) (10} =10""

2. PemmTh HepaBeHCTBO:

3

2) 749 ; 6) (—j >1%; ) 9°-3-6>0; 1) (5" <

4

B) 0’2 x2+4x75:1

2 BapuaHT
2. PemuTh ypaBHeHHE:
a) 01*7°=10 ; 6) 2 —2"" 4+ =12 ;
r) 9°+3°-6=0; ng) 100" '=10%%
2. Pemutnh HepaBeHCTBO:
a) 3°>9 ; 6) (1%)x >% ; B) 47-2"<12;



Tema 4.2 Jlorapudmudeckas pyHKUMs, yPABHCHHUS U HEPABEHCTBA
IIpakTnuyeckas padora Ne 21, 22,

Tema: Bbrumciienue jorapugmos.
Leab padothl: 3akpensieHnex 3HAHUIA.

MeTtoauyeckue pekomMenaauuu.Onp.e
Jlorapudmom uncia b mo ocHoBauwuio a, rae a >0, a # 1, Ha3pIBacTCs MOKa3aTejb CTCIICHH, B KOTOPYIO HAJI0
BO3BECTH YKCJIO &, YTOOBI MOTY4UTh YUCiIo D.

[Ipumepsr
1. log,25=2,mx. 5% =25
2. log,3=1 mx. 3 =3

I
Omnpenenenue norapudMa MOKHO 3aIMcaTh TakK a %90 — b . Ero Ha3bIBarOT OCHOBHBIM
JOTapu(PMUUYECKUM TOKJIECTBOM.

[Tpu npeoOpazoBaHUM U BEIYUCICHUH 3HAUYEHUH JIOTapU(PMUUECKUX BBIPAXKEHUM TPUMEHSIOT CBONCTBA
norapudmos.

CBoiicTBa

=

log,(b-c)=log,b+log, c

2. Ioga[g) =log,b-log,c
c
3. log,b" =r-log,b
1
4, log_,b =—-log,b
P
log b
dopmyna nepexona k Apyromy ocHosanuio: log, b= |
og. a

Omnp.
JlecATHYHBIM JOrapu(MOM YHCIIa Ha3bIBAIOT JIoraprudM 3TOro yrcia 1mo ocHoBanuio 10 u mumyT g b BMecTo

logiob

logiob=1Igb
Omp.
HarypaisHbIM JJorapugMOM YKciIa Ha3bIBAIOT JIOrapr()M STOTO YKCIIa [0 OCHOBAHMIO e, TJIE € -
UppaMOHATLHOE YKCII0, MPUOIIKEHHO paBHOe 2,7. [Ipu aTrom mumyT IN b Bmecto  10geb, T.e. logeb =1Inb
JleiicTBHE HAXOKICHHS JIorapu(mMa Ynciia Ha3bIBACTCS 102APUPMUPOBAHUCM.
JeiicTBrE, 00paTHOE JIOrapr()MUPOBAHUIO HA3BIBACTCS HOMEHUUPOBAHUEM.

Ilpumepwi )

1) log, 18 + log, 2 = log, 36 = 2;
2) log,, 48 — log,, 4 =log,, 12 =1;
1

3) log, 3" =L 1og, 3=1.
) log; 70g3 7



3anaua Burumcants log, /3 —% log; 12 + log; 50.

P Ilpumensas ¢opmyas (1) — (3), HaxoaUM
V350 _

V12

log V3 —% log, 12 + log; 50 =logj
=logs 25=2. <

Jluteparypa: 1. III.A.AnmumoB «Anre0Opa u Havana ananuza» 10-11 k., c1p.92-94

IIpakTuueckas padora Ne 21, 22
Tema: Beruncnenue norapudmos.
Heanb: 3akpenyeHne 3HaHNU|, OJYYEHHBIX Ha 3aHATUAX.
1 BapuanT.

I09224—;I0g272

1. Berameauts: a) 9°°%° 5 6) 2log, 6—1Iog , 400+ 3log , 345 ; B) 1
s 2 3 g 18~ log ;72

2. HaiiTu X mo nanHomy Jorapupmy : Ilgx=2Ig2+1Ig (a + b)+ lg (a — b)

3. IlpojorapugmMupoBaTh BbIpakeHHe: X = a*b?Jc

4. Pemmte ypasuenue: log, x* +log , x=3

2
5. Ilpu KaKUX 3HAYEHHSAX X HMeeT CMBIC Bbipa:kenue: 100, (49 - X )

IIpakTnyeckas padora Ne 21, 22
Tema: Brruncienue gorapumoB.
Ieab: 3akperieHne 3HaHUM, MOJTYYSHHBIX Ha 3aHITHSX.
2 BapMaHT.

Iog714—élog756

1. Beruucants: a) 3°°%% ;  6) 1 log, 36 —log, 14 -3log, /21, B)
2 1
log, 30— 5 log ;150

2. Haiitn x o nannomy jgorapupmy :  log, X = 1 log, a— 1 log, b
2 2 2
a*3b
C3
4. PemmTh ypaBHeHHE: log, x=9log ,, 8—log ; 4

3. TIposorapupmMupoBaTh BbIpazkeHHe: X =

S. Ilpu KakuX 3HAYEHHUAX X UMeeT CMbICJ BbIPAKEeHHUe: log, (X2 +X- 6)




IIpakTnueckas padora Ne 21, 22
Tema: Beraucnenue norapudmos.
Henab: 3akperuieHne 3HaHUi, IOJTyYEHHBIX Ha 3aHATHUSIX.

3 BapuaHr.

log, 4+log, v10
1. Berumcanutn: a) 9°'°%%; 0) log,15+log,18—log,10; B) d,2 7109, V10

log, 20-3log, 2
2. HaiiTu x o nannomy jgorapupmy :  log, x = %Iog ,a+ ; log, b

3 3 3
. 5a°c’

3. TIpoJiorapudmMupoBaTh BhIpaKeHHe: X = "

4. PeummTtb ypaBHenme: log, x —2log, x=9
2

5. Ilpu kakuX 3HAYEHHUSIX X HMeeT CMbICJ BbIPa:KeHHe: log , (X2 +2X+ 7)
5

IIpakTuyeckast padora Ne 21, 22
Tema: Beruncnenue norapudmos.
Hean: 3akpernieHne 3HaHUM, MOJTYYCHHBIX Ha 3aHITHSX.
4 BapuaHT.

6log; 2 3Iog72—llog764
1. Boluncaurb:  a) (Ej L 6) logg12—logy15+Ilogy20 ; B) 2

4I0952+;Iog.527

2. HaiiTu x mo nannomy Jorapugmy :  log, x =3log,; a—2log, b+ log 3(a + b)

3. IlpoJorapu¢gmMupoBaTh BbIpaKeHHE: x =7a°b¥/c
4. Pemmtb ypaBHenme: log. x=2log.3+4log , 2

5. TIpu KakuX 3HAYEHHSAX X HMeeT CMBIC] Bhipaskenue: 109, (X2 —-4x+ 3)







IIpakTuyeckas padora Ne 23, 24,

Tema: Pemenue qorapu(pMu4ecKux ypaBHeHHH U HEPaBeHCTB.
[leab paGoThl: IPUMEHEHUE 3HAHUM TP PELICHNUH 3a/]au.

MeToauyeckne peKOMeHIalu.
Onpenesienune
YpaBHEHHSI, COAEpIKAIIUE HEM3BECTHOE 1101 3HAKOM JIOTapr(hMa, Ha3bIBAFOTCS JIOTAPH(PMUICCKUMH.
Takue ypaBHEHHS pEIIArOTCs C MOMOIIBIO OTIpeIeNieHus toraprudma, TeopeM o JorapudmMax u yTBEpKICHHS,
YTO €CJIH ITOJIOKUTCIIBbHBIC YN CJIa paBHLI, TO U paBHI)I nx JIOI“apI/I(bMI)I HpI/I JAaHHOM OCHOBAHHUHU U O6paTHO,
€Clin JIOFapI/I(l)MBI qHucell paBHBI, TO paBHI)I 158 COOTBCTCTBYIOHII/IG UM 4ucia. BO BCEX cnyqaﬂx HOJ'IyLIeHHI)Ie
pGHICHI/HI HCO6XOI[I/IMO HpOBepI/ITI) HOI[CTaHOBKOﬁ X B JAHHOC ypaBHCHI/Ie 1 UCKIIFOYUTH HOCTOpOHHI/Iﬁ

log b
log. a

KOpeHb. YacTo ucnonks3yercs popmylia nepexoa OT 0JHOTO OCHOBaHUA K apyromy log, b=
C

Ipumep Pemuts ypauenne log,(x+1)+log,(x+3)=3

Pewenue

log,(x+1)+log,(x+3)=3  3=log,8

log,(x+1)+log,(x+3)=1log, 8

(x+1)-(x+3)=8

x> +4x+3=8

x?+4x-5=0

X =1 X,=-5

IIposepka

x=1 log,(l+1)+log,(1+3)=log,2+log,4=1+2=3 - nesas gacts
3=3 = x =1-KopeHb ypaBHEHHUS

x=-5  log,(~5+1)+log,(~5+3)=log,(~4)+log,(-2) - neBas yacTh He HMeeT CMBICTA =

X = -5 He ABIIACTCS KOPHEM
Omeem: x=1

[Ipu pemenny mpocTeimx Jorapugmudeckux HepaseHncts tuna 10g, X > 10g, b neo6xomumo

UCTIOJIB30BATh CJIEIYIOIIEe MPABUIIO:
Ecnm a > 1, To 3HaK HepaBeHCTBA HE MEHsETCs , T.€. X > D
Eciu 0 <a <1, To 3HaK HEpPAaBEHCTBA MEHSIETCS HA IPOTUBOIOJIOKHBIH, T.e. X < .
[Tpu pemeHny orapugMUIECKUX HEPABEHCTB HEOOXOAUMO MPOBEPHUTH, BXOIUT JIU MOJyYEHHOE PEIICHUE B
00J1acTh OIpe/IeIeHUs] HEPAaBEHCTBA.
Ipumep Pemuts HepaBeHCTBO Ig (X + 1) <2
Pewenue
lg(x+1)< 2 2 =1g 100
lg(x +1)<Ig 100
a=10, a>1 = x+1<100

X <99
O6nacte onpenenenusi: x +1>0
X>-1
x <99,
Oo1ee pereHue: {x 1 = -1<x<99 Omgem:  —1<x<99

Jlureparypa: II.A.AnumoB «Anrebpa u Hadana aHanuza» 10-11 ki, ctp. 103 - 108



IIpakTnueckas padora Ne 23, 24
1 BapuanT

Tema: Pemienue norapu(pMu4ecKux ypaBHeHHH U HEPABEHCTB.
Hean: IIpuMeHeHne 3HAHUI NIPU PEeLICHUH 3a/1a4.
1. Pemuth ypaBHeHue:

a) logs(2x-1)=2; 6) g(x-1)+lgx=0; 6) log, 1- 23 =1; 2) logyx+log , x=14

_+_

2. PemmTh HepaBeHCTBO:

a) log, (2x+3)>log, (x+1); 6) log,(x-5)>1 B) log, (10-x)+log, (x-3)> -

2 2 3 6 6

2) log,(x? —4x+3)<1

IV
H

IIpakTnueckas padora Ne 23, 24
2 BapuaHT
Tema: Pemienue qorapupMu4ecKux ypaBHeHHH U HEPABEHCTB.
Hean: IpumeHenne 3HAHUI NIPU PeLICHUH 3a/1a4.
1. Pemmuth ypaBHeHHe:

a) log,(2x+3)=3; 6) log,(x—2)+log,(x-3)=1; ¢ Iog44+2X

25 2 log ;x+logy x=10

2. PemuTh HEpaBeHCTBO:

a) lg(3x—4)<lg(2x+1); 6) log,(x-3)>2 ; 6) log, (x—3)+log,(9—x)> -

2 2 2

IV
00

2) Ioge(x2 —3x+2)21

IIpakTuyeckas padora Ne 23, 24
1 BapuanT
Tema: Pemenne jorapupMuveckux ypaBHeHHl 1 HEPaABEHCTB.
Hean: [IpuMeHeHne 3HAHUIA NPU pellIEHUN 3a1a4.

1. Pemuth ypaBHeHHE:

a) log,(2x-1)=2; 6) g(x-1)+lgx=0; o) I0951 +23 =1; @) logyx+log , x=14

2. PemuTh HEPABEHCTBO:
a) log, (2x+3)>log, (x+1); 6) log,(x-5)>1 ) log, (10-x)+log, (x-3)> -

2 2 3 6 6

|V
H

2) log,(x? —4x+3)<1

IIpakTnueckas padora Ne 23, 24
2 BapuaHT
Tema: Pemenne norapupMu4ecKux ypaBHeHHH U HEPABEHCTB.
Hean: IIpumeHenne 3HAHUM NIPU PEeLICHUH 3a/1a4.
1. Pemuth ypaBHeHHe:

a) log,(2x+3)=3; 6) log,(x—2)+log,(x-3)=1; ¢ Iog44+2X

2; 2 log ;x+logy x=10

2. PemmTh HepaBeHCTBO:

a) lg(3x—4)<lg(2x+1); 6) log,(x-3)>2 ; ) log, (x-3)+log,(9-x)> -

2 2 2

IV
00

2) Ioge(x2 —3x+2)21



Tema 5.1 Tpuronomerpuueckue GpopmyJibl

IIpakTnueckas padora Ne25
IlocTpoenune Touek Ha eIMHUYHON OKPYKHOCTH

HEJIb PABOTbI:
1. KoppexktupoBaTh 3HaHMsS, YMEHUS U HAaBBIKM B  TEMeE:
«Tpuronomerpuueckue PyHKIMH yrIOB TOBOPOTA.
2. 3aKpenuTh U CUCTEMATH3HPOBATH 3HAHHUS 10 TEME.
3. OmpenenuTh YpOBEHb YCBOCHHUS 3HAHWH, OLEHHUTH pPE3yJabTar
JESITEIbHOCTH y4-CSl.
OBOPY/JIOBAHME: nHCTPYKIIMOHHO-TEXHOJOTHYECKHUE KapPThl, MUKPOKAJIBKYJISATOPBI.
MHOPAAOK BBIITOJIHEHUSA PABOTDI:
1. OTBETUTH Ha KOHTPOJIbHBIE BOTIPOCHI:
a) Yro Takoe yros B 1 paguan?
0) [aiiTe onpenenenne cuHyca, KOCUHyCa, TAHT€HCA U KOTAHTeHCa yrila « .
B) Kak 3aBucsaT 3Haku Sina, COS«, tga, Ctga OT TOTO, B KaKou

KOOpAMHATHOM YeTBEPTH pacrnoiokeHa Touka P, ? HazoBure 3TH 3HaKn.

2. N3yuuts ycrnoBue 3aaHuil i MpaKTUYEeCKOi paboTHI.
3. Odopmuts otuet 0 padore.

OnopHbIi YepTex

Ha pucyHke coBmenieHsl jaekapToBa CHUCTEMa KOOPAMHAT U OKPYKHOCTh €IMHHYHOIO
paanyca. OKpYKHOCTh «9KBHBAJIEHTHA» MOHSATHIO KOOPAWHATHOM MpsiMOW (Hayano oTcyeTa —
TOYKAa MEPECEUEHUsT OKPYKHOCTH C TMOJOXKUTEIbHOM 4YacTeio och Ox, TMOJOKUTEIBHOE
HampaBJIeHHE — MIPOTUB YaCOBOM CTPENIKH, EAMHUYHBIA OTPE30K BhIpakeH uepe3 uucio 7z ). Ha
OKPYXHOCTM OTMEYEHbl TOYKH, TIOJyYEHHbIE TIIpU IOBOPOTE paauyca OKPYXKHOCTH,
COBIA/IAIOIIETO C MOJIOKUTEIBHONW YacThio ocu OX, Ha pa3iuuHble yriibl ¢ . AOCIUCCHI 3TUX
TOYEK — COS & , OpAMHATHI — SiN & . JIONOTHUTEIHHO MTPOBE/ICHBI JIBE KacaTeIbHbIC K OKPY)KHOCTH
(JTMHUM TaHTeHCa U KOTAHT'€HCA).

AUNLA FE

&

AuRLA ol

Y3




BAPUAHTBI IPAKTUUYECKOM PABOTBHI Ne 25
Bapuanr 1.

1. BelpasuTte BenmuMHy yria: a) B paamanHoii mepe: 18°, —250°; 6) B rpamycHoit mepe:
T T

RS-
15 3
2. OrMeTbTe Ha €AUMHUYHON OKPYXKHOCTH TouKy P, . Ilokaxure Ha uepTexe 3HaueHus SiNa u

COS, eclii @ PaBHO %
3. Ompenenute 3HAK: sin(— 2120) u Ctg %T :

] . b5rx
Sin 47z — sin — + cos 3«

4. Berumcnure: a) 2C0$3—7Z —ltgﬁ +sinZ ; 0)
2 2 2 cos8m

BapwuanT 2.

1. BelpasuTe BenmuMHy yrima: a) B pamgmannoii mepe: —360°; 225°; 6) B rpamycHoii mepe:
T 3

18 2
2. OrMeTbTe Ha €AMHUYHON OKPYXKHOCTU TOuKy P, . Ilokaxxute Ha yepTexke 3HaueHUs SiNa U

V4
COS, ecnn o paBHO —Z.

3. Ompexaenute 3HaK: COS 305%u tg(— 6?”] )

tg8xz —ctg 727[ +sin 37z

4. Beraucaure: a) 2Sin z_ \/§Ctg T4 1 cos2x; 0)
6 3 2 o V4
1+tg vy + ctg 1

Bapuasnr 3.
1. BsIpa3uTe BenTUUMHY yIJIa: a) B paldaHHON Mepe: — 10°; 240°;6) s rpaaycHO Mepe: % Y 4

2. OtMeTbTe HAa €AMHUYHON OKPYXKHOCTH TouKy P, . [lokaxure Ha yepTexe 3HaueHUs SiNa u

S5n
COS(, eClii & PaBHO >

3. Ompegenute 3HaK: COS(— 105° ) u Ctg % )

Cosw
4. Beruucnure: a)(sin %) + (COS 27z)sm1’5” : 6) c0s420° +sin 720° —tg405°.



Bapuanr 4.

1. BeIpa3uTe BeNMUYMHY yria: a) B paguaHHON Mepe -60°,135%; 6) B rpagycHoil Mmepe
r 1lx

, .
4 6
2. OrMeTbTe Ha €AMHUYHON OKPYXKHOCTH TouKy P, . Ilokaxure Ha uepTexe 3HaueHus SiNa u

Vs
COS, eclii @ PaBHO e

3. Ompenenure 3HAK: sin(— 3240) u tg 977[

ju tg% ju sinz
4. Beluucnure: a) (tg E] + (tg Ej ;
6) ~/2 sin(- 765° ) cos(~1140° )+ tg585° + /3ctg(- 240° ).

Bapwuanrt 3.

1. BeIpasuTe BenMUHHY yria: a) B paguannoii mepe 165°, 300° ; 6) B rpaxycHoit Mepez?ﬂ , 13?”

2. OrMeTbTe Ha €AMHUYHON OKPYXKHOCTH TOuKy P, . Ilokaxxure Ha yepTexke 3HaueHUs SiNa U

137
COS, ecnn & paBHO —T.

3. Ompenenure 3HaK: sin217° wu tg4.

4. Berumcawure: a) Sin % - 4COS% + 2tg % ; 0)

cos(—37)+ sin(— 137”) - ctg(— 7—”) - tg[— 2—17[) .

2 4

Bapuanrt 6.

7
1. BsIpa3uTe BenTUUMHY YIJia: a) B paJdaHHON Mepe — 315°, 405°; 6)B rpaaycHOM Mepe 2—7(; : %

2. OTMmeThTE Ha €IMHUYHOU OKPY’KHOCTHU TOYKY Pa . ITokaxxute Ha YCPTCIKC 3HAUCHUA sina u

o
COSa , ecnmu & paBHO T

3. Ompenenute 3HaK: COS 5%[1/1 sinl,2rx .

4. Bpluucnure: a) V2sin % + 3tg % —5cos 377[ :

6) cos(—57)+ ctg(— %) - sin(— 577[) + 3ctg(— 57”] .



IIpakTyeckas padora Ne 26

Tema: BrpluuciieHue 3HAaYeHU TPUTOHOMETPHYECKHUX (PYHKIIM.
Heas padorbl: Ucnosib30BaHNe TPUTOHOMETPUYECKHX (POPMYJI I BHIYUCIEHHUS U Pe0Opa3oBaHus
TPUTOHOMETPHYECKHX BbIPAKeHHUI.

MeToauueckue PE€KOMEHIaAUNA.

[Tpu noka3arenbCcTBE TPUTOHOMETPUIECKUX TOKAESCTB OOBIYHO MCIIOB3YIOT CIEAYIONINE CIIOCOOBI:

1. BslpaxxeHue, cTodAIIEE B OJHON YaCTU PABEHCTBA, C IOMOIIBIO TOXK/IECTBEHHBIX IPe0Opa30BaHUI
MIPUBOJAT K BBIPAXKEHHIO, CTOSIIIEMY B JPYTOM YaCTH PABEHCTBA.

2. BripaxeHus, CTOSIIKE B JIEBOW U MPABOW YaCTH TOXKAECTBA C MMOMOIIBIO TOXKIECTBEHHBIX
peoOpa3oBaHUl MPUBOJAT K OJTHOMY U TOMY K€ BHUJY.

3. Jloka3bIBaIOT, YTO PAa3HOCTh MEXTY JIEBOI M MPABOI YaCTHIO TOXKIESCTBA PABHBI HYITIO.

[Ipu noxazarenbCcTBE TPUTOHOMETPUYECKUX TOXKIECTB UCIIONIB3YIOT OCHOBHBIE COOTHOIICHHS MEXKY
TPUTOHOMETPUYECKUMH (PYHKIIUSMU OJHOTO M TOTO K€ apryMeHTa, GopMyJibl IpUBEACHUS, (HOPMYIIbI
CIIOXKEHHUSI, HOPMYIIBI ISl IBOMHOTO U MOJIOBUHHOTO apryMeHTa, (popMyIibl mpeoOpa3oBaHusi CyMMBbI
TPUTOHOMETPUYECKUX (PYHKIMH B MPOU3BEACHUE, a TAK)KE YMCIIOBbIE 3HAUYEHUSI TPUTOHOMETPUUYECKUX
(GYHKIMI 11 HEKOTOPBIX YIJIOB.

Hpumep 1 Jlokazate ToxaecTBo: €0s% o = (1—sin &)- (1+sin «)

Hoxasamenvcmso:  (1—sin )-(1+sin a)=1-sin’ @ =cos’ @ - mpapas yacTh

cos® a = cos’ «

cosa  1l+sing
l1-sina  cosa

cosa  1+sins _ cos’® a—(1-sin?a) cos’a—cos’a 0o
l-sina cosa  cosall-siha )  cosa(l-sina )

Ilpumep 2 Jloka3aTh TOXKIECTBO:

JlokazaTenbCcTBO:

Jluteparypa:
1. II.A.AnmumoB «Anrebpa u Havana aHanu3a» 10-11 k. , ctp. 137 - 138

IIpakTuyeckas padora Ne 26

Tema: BriuucieHnue 3Ha4eHHU TPUTOHOMETPUUECKUX (PYHKIMN U TpeoOpa3oBaHuEe TPUTOHOMETPHUECKUX
BBIPXKEHHUI.
Heab: Vcnonb3oBanue TPUTOHOMETPUYECKUX (HOpMYIT [T peoOpa3oBaHUs TPUTOHOMETPHIECKHUX
BBIPaKCHUM.

1 BapuanT

3apanue 1. Jloka3aTh TOXKICCTBO: (sin a —C0oS a)z =1-sin 2«

3aganue 2. YIpocTuth Beipaxenue: a) Sin(a — B)—sin (% - a] -sin(= ) ; 6) sin2a+ (sin & — cos 0{)2
T . 12 3
3amanue 3. Beraucnurts COS(a—ﬂ), eci cosa =-0,8 ; E <a<m, sinf= _E , TP < E;r

3ananme 4. Vicnonb3ys ¢popMynbl IpUBEAEHUS , BRIUUCIUTH: 1) cos 780° ; 2) sin Eﬂ'

3ananme 5. Kakue 3Ha4eHU MOXKET IPUHUMATB SIN ¢ , €CIH ¢ o ——

1
NG



IIpakTnueckas padora Ne 26

Tema: Boruncienue 3HauCHUN TPUTOHOMETPUUECKUX (DYHKIMIA U TIpeoOpa3oBaHUE TPUTOHOMETPUUECKUX
BBIPAKCHUM.
Heas: Mcnonb30Banue TPUrOHOMETPUIECKUX (POpMYIT Aiist MpeoOpa3oBaHUsl TPUTOHOMETPHUYECKIX
BBIPAXKCHUM.

2 BapuaHT
3ananue 1. JlokazaTh TOKAECTBO: 2C0S° Z—C0S2Z =1
) 2(cos z +cos3z)

2sin 2z +sin 4z

3apanme 2. YOpOCTUTh BEIPAKECHHUE: A 0) cosz-tgz—2sin z

. . 3z
3aganme 3. Bruruncnuts SN 22, ecausin z = =5 <1217

. 13
3aganue 4. Vcrosb3ys GopMyITbl PUBEICHMS , BRIYUCTUTH: 1) Sin 780° ; 2) CoOs — 7
3apanme S. Kaxue 3Ha4eHUs MOXKET NPUHUMATD ¢os 7, ecru SN Z = _%
3

IIpakTuyeckas padora Ne 26
Tema: Beruncnenue 3Hau€HU TPUTOHOMETPUUECKUX (QYHKIMI U MpeoOpa3oBaHHe TPUTOHOMETPUUYECKHUX
BBIPOKECHUM.

Heab: Vicnonb3oBaHue TPUrOHOMETPUUYECKUX (OpMyIT ISl IpeoOpa3oBaHUs TPUTOHOMETPUYECKUX
BBIPAKEHUII.

3 BapuaHr
Bananue 1. JJokazats TosxnecTBo: €0s* z —sin* z = cos 2z
1+cos® o

3ananue 2. YIpOCTUTH BBIPAKCHHUE: Q) [ -
sin o

—sin aJ%tga 0) cosa —sin «-ctga
. Vs . 12 3
3aganue 3. Beruucoute SIN (Z —ﬁ), ecimcosz=-0,8 > <z<msinp= —E,ﬂ' <p< E;r

. 47
3ananmue 4. Vcnonws3ys hopmysbl MPUBEACHUS , BRIYUCIUTE: 1) Sin 750° ; 2) coOs —r

3aganme S. Kakue 3Ha4eHUSA MOXKET IPUHUMATD sin 7, eciu  COSZ = 2
3

IIpakTnyeckas padora Ne 26
Tema: Beruncienue 3Hau€HUN TPUTOHOMETPUYECKUX (PYHKIMI U TPeoOpa30BaHUe TPUTOHOMETPUUECKHUX
BBIPXKEHHUI.

Heab: Vcnonb3oBanue TPUTOHOMETPUYECKUX (HOpMYIT [T peoOpa30BaHUsl TPUTOHOMETPHUECKHUX
BBIPaKCHUM.

4 BapuaHT
3axanne 1. Jlokasats ToxkaecTBo: Sin 2z = (sin z +cosz)* -1
3aganue 2. YIIpOCTUTH BBIpaXKECHHUE.

A 2
a) Ctgo{m —Cos a’j 6) 2sin z-cos #+cos(z + B)
cosa

3aganmne 3. Brrunciauts COS(Z + /3), ecau Sin z = —g, gﬂ' <z2<2rm,sin = %, 0<p< %

3ananme 4. Vcnonb3ys ¢popMynbl IpUBEAEHUS , BRIUUCIUTH: 1) €oS 750° ; 2) sin %ﬂ'

2.3

33}13]—[“6 5. Kakwue 3Ha4e€HUS MOXKET MNpUHHUMATDH COS Z,eciu sinz=——



Tema 5.2 Tpuronomerpuyeckue ypaBHEeHUs] 1 HEPAaBEHCTBA
IIpakTnueckas padora Ne 28, 29

Tema: Peienue TpUroHOMETPUYECKHX YPABHEHUIA.
Hean: IIpuMeHenne 3HAHUI K pellIeHHUIO 3a/1a4.

MeToauueckue PECKOMEH AN,

Onpenesienune
ypaBHCHI/Ie HaA3bIBACTCsA TpI/IFOHOMeTpI/ILIGCKI/IM, €CJIM HCU3BCCTHAA BCIIMYMHA BXOJIUT B HCI'O KAaK apFYMeHT

TPUTOHOMETPUUECKON ()YHKIIHH.
Pemrenue TpuroHoMeTpu4ecKuX ypaBHeHU M

VYpaBHeHus Buga SinX=a, COSX=a, tgX = aHa3bBalOTCs NpoCTeHIIMMU. J{JIs1 HUX BBIBEICHBI (DOPMYITBI
KOpHEU:

sinx=a x=(-1)arcsiha+m,neZ

cosx=a X =tarccosa+2m,ne”Z

fgx=a X=arctga+m,ne’Z

ctgx=a x:arctgiwzn,nez
a

K stum ypaBHeHUsIM cBOATCS Bee Apyrue. st OONBIIMHCTBA TAKUX YpaBHEHUN TPeOyeTCsl MPUMEHEHHE
pasnIuyHBIX HOPMYI U TpeoOpa30BaHNE TPUTOHOMETPHUECKIX BHIPAKEHUH.

1. YpaBHeHus, CBOAANIMECS K KBAAPAaTHEIM 8SiN ° X —6Sin X —3 = 0. BBoaAT HOBYIO IepeMeHHYI0 Sin X= t

2. VYpasuenus Buma asin Xx+bcosx=0 a#0,b#0 Ha3eBaOTCS OMHOPOAHBIMUA OTHOCHUTEIILHO SIN X U
cos X. OHo permaeTcs AeneHreM 00enx yacTeit Ha COS X # 0. B pe3ynbTaTe mosydaercsi ypaBHEHUE
a-tgx +b = 0. D1uM xe criocoboM pemaercs ypaBHerue 2 Sin® X —5sin X - cos X +3cos2x =0. O6e

YaCTH ypaBHCHUS ACIIATCA Ha COS 2 X WA sin 2 X .

3. ypaBHeHI/IH, peuiacMbI€ pas3IoOKCHHUEM JIEBOM YaCTH HAa MHOKUTEIN

Ilpumep
sin 2x—-sin x=0

2sin X-cosX—sin Xx=0 OO6mwmii MHOXKUTETh SiN X BBIHOCHUTCS 32 CKOOKH.
sin x-(2cosx—1)=0
sinx=0 wm 2cosx—-1=0

1
X=m,ne”Z cosx:E

N

X=t—+2mne”Z

w

3

Omeem: X=m, X=xt—+2m, he’l

w

Ecnu ypaBHEeHue UMeEET 1B€ CEpUM KOPHEW, OJyYEHHBIX IPU PELIEHUH TPUTOHOMETPUUECKUX YPABHEHU,

T n
MMEIOIIYIO O0IIYI0 YacTh, B OTBETE MOKHO OCTaBJIATh 00e cepun. Hanpumep, x =7nn ; X = 3 neZ

Jluteparypa: LI.A.AnumoB «Anrebpa u Hadana aHanuza» 10-11 k. , ctp. 165-190



IIpakTnueckas padora Ne 28, 29
Tema: Pemenue TpUroHOMETPUYECKUX YPAaBHEHUM.
Heuan: [IpumeHeHne 3HaHUM K PELLICHUIO 3a1a4.

1 BapuanT
Pemmntes ypaBHeHus:
1) (25in (x + %) - 1](20tgx +1)=0 2) tgx+9ctgx—10=0
3) 2sin 2x = 3c0s2X 4) 3sin? x+sin x-cosx—2cos’ x =0
5) sin5x =sin X 6) sin4x+sin®2x=0

IIpakTnueckas padora Ne 28, 29
Tema: Pemenue TpUroHOMETPUYECKUX YPAaBHEHHM.
Hean: [IppumeHeHne 3HaHUI K PELICHUIO 3a1a4.

2 BapuaHT
PemmnTes ypaBHeHus:
1) (1—\/50053(1+\/§ctgx):0 2) 4sin?x-cosx-1=0
3) 4sinx+cosx=0 4) 3sin?x—7sin x-cosx +2cos* x =0
5) c0s3x —cos5x =sin 4x 6) 2sin X-COSX = COS X

IIpakTnyeckas padora Ne 28, 29

Tema: Penienue TpuroHOMETpUYECKUX YPaBHEHUH.
enb: [IpuMeHeHre 3HAHUM K PelIEHUIO 3a/1a4.

3 BapuaHT
Pemmuth ypaBHeHuUs:

1) (1+\/§cos[x+%D-(tgx—\/§):0 2) tg®x—3tgx—4=0

3) /3cosx+sin x=0 4) 4sin? x —5sin x-cosx—6c0s® x =0
5) sin 7x —sin X = cos 4x 6) ~/3sin X-cosx =sin 2 x

IIpakTuyeckas padora Ne 28, 29
Tema: Pemienue TpUroHOMETPUYECKUX YPAaBHEHH.
Hean: [IpumeHeHne 3HaHUM K PELLICHUIO 3a/a4.

4 BapuaHT
PemmnTes ypaBHeHus:
1) (ctgx—@)-(Zsin %+1j:0 2) 6sin®x—cosx+6=0
3) sin X =2cos X 4) 2sin? x+3sin x-cosx—2cos’ x =0

5) cosx =cos3x 6) sin 4x =sin 2x



Tema 5.3 Tpuronomerpuyeckue GyHKIUuM
[Ipaktuueckas padora Ne 30
Tema: I'paduxu TpUroHOMEeTpHYECKUX (PYHKIIUIMA.

IIpakTnueckas padora Ne 30
Tema: I'paduku TpuroHOMeTpUIECKUX (PYHKIHIA.
Leunb: [IpuMeHeHrEe 3HAHUI K PEIIEHUIO 3a/1a4.

1 BapuanT
1. Iloctpouts rpadpuxu pyHKIUI.
a) Yy =C0S2X B) y=cosx—1
0) y:tgg r) y=|sin x|

2. Haiitu Bce KOpHM ypaBHEHHMs, IPUHALIEkKAIMe oTpe3ky [0; 3n] : Sin X = >

IIpakTnueckas padora Ne 30
Tema: I'paduxu TpuroHOMETpHUUECKUX (YHKIIHIM.
Henp: [IpuMeHeHNe 3HaHUH K PELICHUIO 3a/1a4.

2 BapuaHT
1. Ioctpouts rpaduku QyHKIUH.
X .
a)y:cos§ B) Y =2+sIin X
6) y=tg2x r) y=|cosx|

2. Haiiti Bce KOpHH ypaBHEHUS, MpUHAAexKamue otpe3ky [0; 3] : COSX =

IIpakTnyeckas padora Ne 30
Tema: I'paduxu TpuroHomeTpudeckux (yHKIIHM.
[enb: [IpuMeHeHre 3HAHUI K PEIICHUIO 3a/1a4.

3 BapuaHT
1. IToctpouts rpaduku GyHKITHI.
X .
a)y:sm§ B) y=sinx+1
0) y=tg4x r) Yy =2c0sX

2. Haiitu Bce KOpHU ypaBHEHHMs, IPUHAIeKAIIUE oTpe3Ky [0; 3n] : Sin X = S

IIpakTuyeckas padora Ne 30
Tema: I'paduku TpuroHoMeTpuYecKUX (PyHKIHI.

4 BapuaHT
1. Tloctpouts rpaduxu GyHKINHA.
a) y:cosg B) Y =2sin X
X .
0) y:ctgz r) y=sinx-1

2. Haiitu Bce KOpHU ypaBHEHMS, IpUHAANEKamue otpe3ky [0; 3w] © COSX = -



Tema 6.1 Ilonsitue npou3BoaHoi. @opMy.abl U npaBuiIa AU depeHIupoOBaHUSA

IIpakTnueckas padora Ne 31, 32
Tema: Haxo:xxaeHue npousBoaHbIX GyHKIUIA.
Hean: IIpuMeHeHue 3HAHMMA NIPU PelLICHUM 3a1a4.

MeToanyeckue peKOMeH A UH.
Onpedenernue

f(x+h)-f(x)

[Tpoussoanoit pynkuuu f(X) B TOUKe X Ha3bIBACTCS MPE/IC] PA3HOCTHOTO OTHOIIICHUS npu
h—0.
, . f(x+h)-f(x)
-0

Onpeodenenue
Onepanys Hax0XASHUE TPOU3BOJHON Ha3bIBaeTcs MU depeHIIMPOBAHUEM.

DTO0 MpaBUJIO SABJSETCS OCHOBHBIM, T.K. BBIBEJIEHO U3 caMoro onpenenenus. OaHako npu

T depeHInPOBaHUH CIOXKHBIX (YHKIIHUNA, CyMMBI, IPOU3BEICHHUSI, YACTHOTO IPUMEHEHHUE O0IIIEro MmpaBuiia
npecTanisier Oospuine TpyaHoctu. [loatomy npuMeHnstoT npasuia quddepeHunpoBaHHmsl.

Ilpasuna

1. ( ( )+ ( )) ( ) (X) - IIpousBojHas cymMMBbl paBHAa CyMMe ITPOU3BOIHBIX.

2. (c-f(
3. ( (X) g( )) ( ) ( )+ f( ) g'(X) - [IponsBoHas npou3BeIeHUs.

(X)) _ f'(x)-g(x)= f(x)-g'(x)
* ( ( ]

9%(x)

Dopmyavl ouchdepenuuposarus

X ) C- ( ) - TlocTOSHHBIM MHOKUTEIHh MOKHO BEIHECTH 3a 3HAK HpOI/I3B0)IHOI/I.

[IpousBogHast YACTHOTO

!

1. C'=0 11. (sin x) =cosx

2. (x)'=1 12. (cosx) =—sin x
’

. 2)r= ot =

3. (x2)'=2x 13. (tgx) 75

4. (x3)'=3x2

5. (xP)'=pxPl 14, (ctgx)'=—_

!

6. (e*)'—ex 15. (ax)zax-lnx

~N

~—~

:'
I

T 16. (log x) = -

(0]
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X X

o. (kx+b) =k 18. f'(kx+b)=k- f'(kx+b)
10. (Inx) = 1
X

[1pu pernenny 3a1a4 Ha HAX0XKJCHUE YpaBHEHHS KacaTelIbHOU K rpauKy (YHKIUH B TOUKE HCIIOJIB3YETCS
reoMeTpHUecKuit cMbIci mponsBoaHoit T'(X, )=k
Vpaenenue kacamenvroii Y = f(xy)+ f'(x,)-(x—%,)

Jluteparypa: I.A.AnumoB «Anrebpa u Hadana aHanuza» 10-11 k. , cTp. 225 - 250




IIpakTnueckas padora Ne 31, 32
Tema: Haxoxxnenue npou3BOAHBIX (DYHKITUH.
Hean: [IpumeHeHne 3HaHUM NIPU PELICHUH 3a/a4.

1 BapuanT
3ananme 1. Haliti npon3BoaHy0 (QyHKIHH.
3
a) y=x—-9x*+x-1 0) y:x2+1 B) y =x-sin X
x“+1
2) y=sin®3x ) y=log dx ) y-—

5x?
3aganme 2. Pemmts ypaBuenue f'(X) =0, ecnu f (X) = X—CO0S X
3amanue 3. Hamucate ypaBHeHHE KacaTenbHOH K rpaduky Gynkuuu y = f(X) B Touke ¢ abcuuccoii Xo
f(x)=x-3x* x0=2
IpakTuyeckasi padora Ne 31, 32
Tema: Haxoxxenue npou3BOAHBIX (PYHKIUH.
Hean: [IppumeHeHne 3HaHUN NpY PELIEHUH 3a1a4.

2 BapuaHT
3aganue 1. Haiitu npon3BogHyI0 QyHKIIUY.
2
a) y=5x*—3x2+5 6) y:x3+1 B) y =sin(x? —2x+4)
X
2) y=X-sin 2x 0) y=v1+x® e) y=(2+5x)

3ananme 2. Peunts ypasuenue f/(X) =0, ecmu f(x)=In(x+1)—2x
3aganme 3. Hamwmcars ypaBHeHHE KacaTenbHOM K rpaduky ¢pynkuun y = f(X) B Touke ¢ abcumccoi Xo

1
f = — = 3.
(x) =

IIpakTnyeckasi padora Ne 31. 32
Tema: HaxoxaeHue nponu3BOIHBIX (PYHKITHIA.
Hean: [IpuMeHeHne 3HaHUHN NIPU PEIICHUHU 3a/a4.

3 BapuaHT
3ananmue 1. Haiitu npon3BoaHYIO (YHKIIUH.
a) y=06x"*—-9¢e* 6) y=+/X+5 B)y:X-eX2
3
2) y= iz ti 0) y=log,10x e) y=tg(2x)

3aganme 2. Peuruts ypasuenne f(X) =0, ecmm f(x)=3x* —4x® —12x*
3aganue 3. Haiftu yron mexay ocbto OX n kacaTenbHo# k rpaduky Gpynkuun y=f(X) B Touke ¢ aberuccoit Xo
f(x)=2vX X, =3 u HamucaTh ypaBHEHHE KACATeNBHOI B ATOH TOUKE.
IIpakTuyeckas padora Ne 31, 32
Tema: HaxoxaeHue Mpou3BOIHBIX (QYHKLIHUH.

4 papuaHTt
3ananme 1. Haliti npon3BoaHyt0 QyHKIMH.
a) y=%x8+3sinx 6) y=tg x° B) y=X-2"
. 3-X 4 4
2) y=sin(2x+5) o) y="> e) y=(x*—x-1)
X

3anganme 2. Pemnts ypaBHenue f'(X) =0, ecnu f(X) =2x®-3x*-12x -3
3amganme 3. Haiitu yron mexay ocbto Ox u KacaTenbHOU K rpaduky ¢pyHkuuu y=Ff(X) B Touke ¢ abciuccoit Xo

F(x)= -2

3 2 Xo = 1 u Hanucarts YPaBHCHHUC KacaTeJIbHOM B 3TOH TOUKE.
X



Tema 6.2 UccaenoBanue QyHKUUI U HOCTpOoeHHe rpapukoB
IIpakTnueckas padora Ne 34, 35

Tema: UcciienoBanue (pyHKIUIA U OCTPOEHHE IPA(PUKOB.
Heuan: IIpumeHenne NpOU3BOAHOM K HCCJIeI0BAHUIO QYHKUMI U NNOCTPOEHUIO rpaduKoOB (PYHKIM.

MeToauueckue PECKOMEHIaAI NN

Oomee uccnenoBanne (PyHKIUHU U MOCTpOSHHUE € Tpaduka PeKOMEH IyeTCs BBITIONHATH TI0 CIICTyOI e

cxXeme:

Haiitu o6nacte onpenenenus GpyHKIMH
[IpousBoanHytO

CranuoHapHble TOYKU

[IpouzBoaHyIO

[IpoMexyTku Bo3pacTaHus U yObIBaHUS

SNV

3adaua

IMoctponts rpaduk pyrxman f(X)= x> —2x? + x
Pewenue

2. Hpomssommas: f'(x)=3x" —4x+1

1. OGmacts onpenenenus: x € R

3. Craumonapusie Touku: f ’(X) =0

3x* —4x+1=0
L _A4xV4-4.31 44 _4x2
L2 2.3 6 6

5. TlpomexyTku Bo3pacTaHus ¥ yObIBAHUS
1
X, = 3" MAKCUMYM X =1— munumym

6. Touxu 3kcTpeMyMa U 3HaYeHHE (YHKIMU B 3TUX TOYKaX.

f(%}:é% f(1)=0

. Touxku OKCTpEMYMaA U 3HAYCHUC (pYHKHI/II/I B OTHUX TOYKaXx.

1 4
; —mouyKka maxkcumyma ( 1, 0) — mo4yKa MUHUMyma

3’27
Ya
y=x3-2x%+x
4
27
0 1 1 x
3

Jluteparypa: 1. ILL.A.AnumoB «Anrebpa u Hadana aHanuza» 10-11 k. , cTp. 267 - 271



IpakTuueckas padora Ne 34, 35
Tema: Vccrnenoanue QyHKIUN 1 OCTpoeHUE rpauKoB.
Heas: [Ipumenenne npou3BOAHON K UCCIEOBAHUIO (DYHKIIUI U MOCTPOSHUIO IPahuKoOB QYHKIHIA.

Bapmuanr 1.
3apganue 1.
HccnenoBaTh GYHKIHIO ¢ TOMOIIBIO MPOU3BOIHOM U MMOCTPOUTH €€ TpaduK.

a) y=x"-3x*+4 6) y=1+2x>—x"

IIpakTnueckas padora Ne 34, 35
Tema: VccrnenoBanue GpyHKIHI 1 TOCTpoeHUE TPadUKOB.
Heab: [Ipumenenne npous3BoIHON K HcCIeI0BaHNI0 (QYHKIUI U MOCTPOEHUIO TpauKoOB (QYyHKIIHIMA.

Bapmuanr 2.
3aganue 1.
UccnenoBaTh (GyHKITHIO ¢ TIOMOIIBIO MPOW3BOTHOM M MIOCTPOUTH €€ rpaduk.
a) y=2+3x —x° 6) y=x*-2x*+2

IIpakTHyeckas padora Ne 34, 35
Tema: VccrnenoBanue QpyHKIUN 1 MOCTpoeHUE rpauKOB.
Hean: [Ipumenenne Mpou3BOJHON K UCCIICTOBAHUIO (PYHKITUN U MMOCTPOCHHIO TPpadUKOB (HYHKITUH.

Bapuanr 1.
3aganue 1.
HccnenoBaTh (yHKITHIO ¢ TIOMOIIBIO MPOW3BOTHOM M MIOCTPOUTH €€ rpaduk.

a) y=x"-3x*+4 6) y=1+2x>—x"

IIpakTuyeckas padora Ne 34, 35
Tema: VccienoBanue GpyHKIMI ¥ TOCTpoeHUE TPadUKOB.
Hean: [IpumeneHne Mpou3BOJHON K UCCIICIOBAHUIO (QYHKITUN U TMTOCTPOCHUIO rpaduKOB (QYHKITHI.

Bapuanr 2.
3ananmue 1.
HccnenoBaTh GyHKIHKIO C TOMOIIBIO TPOU3BOTHOM U MOCTPOUTH €€ Tpaduk.

a) y=2+3x —x° 6) y=x*-2x*+2




Tema 6.3 HauOosnbuiee 1 HauMeHbIIee 3HAYCHUS PYHKIIUA
IIpakTHyeckas padora Ne 36

Tema: Haxo:kaeHue ONTHMAJBHOIO Pe3yJIbTATa C MIOMOIIbIO IPOU3BOIHOI.
Hean: IIpuMeHeHne 3HAHMH NPU peLICHUN 3a1a4.

MeToanyeckue yKazaHus
Ha mpakTuke 4acTo mpuxoauTCs peniaTh 3aa9d Ha HAXOXKICHUE HAaUOOJIBIIEr0 WM HAUMEHBIIIETO 3HAYCHUS
(byHKIMU Ha OTpE3Ke.
s naxooicoenus HauboIblue20 U HaUMeHbWe20 3HaveHull Qyukyuu na ompeske [a; b]  uyocno.
1) HaiiTi 3HaUeHHEe (PYHKIIMU HA KOHIaX oTpe3ka, T.¢ . f(a) u f(b) ;

2) HaiiTh e€ 3HAYCHHsI B TeX KPUTUYECKUX TOYKAaX, KOTOPbIE MPUHA/IeKAT HHTEpBay (a;h)
3) u3 HalICHHBIX 3HaYEHUH BHIOpAaTh HAaNOOJIbIIEE M HAUMEHBIIIEE.

3ameuanue: Ecnu Ha (@, b) HeT crarmoHapHbIX TOUeK, TO HauOOJIbIIIee U HAMMEHbBIIIee 3HAYCHUS
GbYHKIMS TPUHUMAET Ha KOHIIaX oTpe3ka [a; b].

[Tpumep:

y=-2x°-3x*+4 na[-2; 1]
1) y(-2)=16-12+4=8
y)=-2-3+4=-1
2) Y(X)=-6x*-6x y'=0 mpum x=0mu x=-1
x=0e(-21)=y((0)=4
x=-1e(-21) = y(-1)=2-3+4=3
max y(x) = y(-2) =8 {[lzig] y(x)=y@=-1

[-2:1]

s naxooicoenus naubobue2o u HauMenbue20 sHaveHull Gyukyuu na unmepeane (a ;. b ), nyoxcno:

Ecmu ¢ynukus muddepenupyema Ha uatepBajie (@ ; b) u uMeer TONbKO OHY CTAIIMOHAPHYIO TOYKY X0:
3TO MO0 TOYKY MaKCUMyMa, JIMOO TOUYKY MUHMMYMa, TOT/1a

€CIIM X0 - TOYKA MaKCMMyMa, TO ()YHKIIMS B 3TOH TOUYKE MPUHUMAET HAUOOJIbIIICEe 3HAUCHUE;

€CIIM X0 - TOYKAa MHHHMYMa, TO ()YHKIIHS B 3TOM TOYKE MPHHUMACT HAUMEHbBIIICE 3HAUCHUE;

[Ipumep
1) f(x)=2x>+3x*-36x Hal[-4;3]

1) f(-4)=-128+48+144 =64
f(3) =54+27-108 =-27

2) f'(x)=6x*+6x—-36
X*+x-6=0

X, =-3 X, =2 - € (-4; 3)
f(-3)=-54+27+108=81
f(2)=16+12—72 =44

Omeem: % f(x)=f(-3)=81

min £(x) = f(2) =44



IIpakTnueckas padora Ne 36
Tema: Haubospiiee u HauMeHblee 3HaYCHUS (QYHKINU.
Hean: [IpumeHeHne 3HaHUM IIPU PELLICHUU 3a1a4.

1 Bapuanr.
3aganue 1. Haiitu HanOosbliee 1 HAUMEHBIIIEE 3HAYCHUE (PYHKIIUU HA OTPE3KE:
a) y =x°— 6x Ha oTpeske [-3; 4] 6) y =x*— 4x + 3 ma orpeske [0; 3]

3aganue 2.

Haiiti HanbombIIee ¥ HAUMEHbIIee 3HaUeHne QYHKIMN Ha uHTepBane : y =] —x*+ x> ma (-3;3)
3aganue 3.

Paznoxxuts gncio 100 Ha 2 ciraraeMbIX Tak, YTOOBI UX MTPOU3BEACHUE OBLIIO HAMOOJIBIITUM.

IIpakTnueckas padora Ne 36
Tema: Hanbonbiiee 1 HauMeHblIee 3HaUEHUS (PYHKIUH.
Hean: [IppumeHeHne 3HaHUHN P PELICHUH 3aa4.
2 BapuaHT.
3aganue 1. Haiitu HanOosbliiee 1 HauMeHbIIee 3HaYCHHE (PYHKIIMU HA OTPE3KE:

a) y=+/x+5 Haorpeske [-1; 4] 0) y =sin X + cos x Ha otpeske [0; %]
3amanue 2.

N 2
Haiiti Han6ombIee ¥ HaNMEHbIIIee 3HaueHne QYHKIIMA Ha MHTepBale: y=——x° TIpH X <0
X

3aganue 3.
Haiitu Takoe uncio, koTopoe Oyaydu CI0KEHHOE CO CBOMM KBaIpaToM JMAET HAUMEHBIIYIO CYMMY.

IIpakTnyeckas padora Ne 36
Tema: HanbonpIiee n HanMeHbIIIee 3HaYeHUS QYHKIIUH.
Heasn: [IpuMeHeHne 3HaHUM NIPU PEIICHUH 3a/a4.
3 BapuaHr.
3ananme 1. Haiitun HanOospliee 1 HAUMEHbIIIEE 3HAUCHUE (PYHKIIMHM Ha OTPE3KE:

a) y=x>+ 6x*+ 9x ma orpeske [-4; 0] 0) y=x ~Jx na otpeske [0; 4]
3aganue 2.

2

. 16
HaiiTn nHanbosbluee n HaMMEHbIIEE 3HAYEHUE PYHKIMKM HA MHTEpBaNE: Yy =Xx"+— npux<0
X

3amanue 3.
W3 Bcex mpAMOYTroJbHUKOB TIOMIAAbI0 9 cM? HalTH MPSIMOYTOJIbHUK C HAUMEHBIINM IIEPUMETPOM.

IIpakTuyeckas padora Ne 36
Tema: HauOoubliee u HaumeHblee 3HaYeHUs (QYHKLUU.
Hean: [IpumeHeHne 3HaHUM IpU PELLICHUH 3a1a4.
4 papuaHrt.
3ananme 1. Haiitu HanOosbiiee M HaUMeHblIIee 3HaUeHUE (PYHKIIMH HA OTPE3Ke:

a) y:|nX—XHa[%;3] 0) y=sinx + cos X Ha [ 7; gn]

3aganmue 2.

Haiitu nanbospiiee 1 HauMeHblIIee 3HaYeHne QYHKIMM Ha HHTEpBaJe: y= %+ In x na (0;2)
3aganmue 3.

CymMa KaTeToB MPSMOYTOJIBHOTO TpeyroibHuKa paBHa 40. Kakyro IHMHY JOTKHBI UMETH KaTEThI, YTOOBI
TUIOIIA/Ib TPEYTOJIbHUKA ObLTa HAauOOIbIIeH?



Tema 7.1 IlepBooOpa3znas ¢pynkuuu. [IpaBuiia HaxoKaeHUs1 NepBOOOPA3HBIX

IIpakTnyeckas padora Ne 37 «HaxoxkAeHHe NepBOOGPa3HbBIX»
HEJIb PABOTbDI:
1. KoppekrupoBaTh 3HaHHS, YMEHUS U HaBBIKK B TeMe: «Bbruncnenue
nepBoOOpa3HOM (PyHKIUNY.
2. 3aKpenuTh U CUCTEMATU3HPOBATH 3HAHUS IO TEME.
3. OmpenenuTh YpOBEHb YCBOCHHS 3HAaHMH, OLEHUTh pE3yiIbTaT
JEATENbHOCTH y4-CH.
OBOPYJIOBAHHUE: WHCTPYKIMOHHO-TEXHOJOTHYECKHE KapThl, TaOIUIBI IMEPBOOOPA3HBIX
HEKOTOPBIX (QYHKIMH, MUKPOKAIbKYISATOPHI.
HOPAAOK BBIITOJIHEHUSA PABOTDI:
1. OrBeruTh Ha KOHTPOJIBLHBIE BOIIPOCHI:
a) Urto Ha3bIBaeTcs nepBooOpazHoil pyHKIUN?
6) Chopmynupyiite OCHOBHOE CBOWCTBO MEPBOOOPa3HOM.
B) ChopmynupyiiTe Tpu mpaBuiia HaX0K/I€HUS IEPBOOOPa3HBIX.
N3yunts 06pa3ibl peeHHbIX TPUMEPOB.
N3yuuts ycrnoBue 3aaHuil ISl MPaKTUYECKOM pabOTHl.
4. Odopmuts otyet o padore.

wn

YKA3AHUSI K BHINOJTHEHUIO TPAKTHYECKOM PABOTBHI

INPUMEP 1. Beisicaute, siBnsiercs i F (X) = é x3 —3x +cos x —1 nepBooOpa3zHou st PyHKIHH

f(x)zgx2 ~3-sinx vaR?

PEHIEHUME. Haxonum

!

F’(x):[gxe’ —3x+cosxj :S-sz ~3-1+(-sin x):gx2 ~3-sinx= f(x).

3

CrnenoBaTenbHO, 1O ONPEIEICHUIO F(X) = 5 X® —3X+cos X —1 sBusercs mepBoOOpa3zHOU st

byHKIHN f(X)z%X2 —3-sinx naR.

2 1
INPUMEP 2. JIns ¢pyHKuuu f(x)— - HaiiiuTe mepBooOpa3Hyro, rpaduk KOTOpOi

\/; COS2 X

MPOXOIMT Yepe3 Touky M (% 1+ 21 J .

PEIIEHUE. Ilo ocHOBHOMY CBOWMCTBY mepBOOOpa3HbIX Jt00asi mepBooOpasHas (yHKIHH

f(x)= 2z 1 jamuceiBaetcs B BHge  F(X)=2- 2/x —tgx+C = 4/x —tgx + C.
\/; COS2 X

T . o
Koopaunatsl  TOuKH M(Z A+ 2\/;j rpa¢puka HMCKOMOW  IepBOOOpa3HOM  JOJIKHBI

YIOBJIETBOPATH ypaBHeHHO: 1+ 2\r =4 % —tg % +C.

Orcroma Haxoaum, 4yto 1+ 2\/; = 2\/; -1+C, C=2
CrnenoBartesnbHO, ypaBHEHHE UCKOMO# 1TepBOOOPa3HON UMEET BU/T: F(X) —4x — tgx + 2.



BAPUAHTBI IPAKTUYECKOM PABOTBIL.

Bapuanr 1.
1. Ssnsercs mu pynxuus F(x)= x> +3x +1 nepsoobpasnoii ans pysxuuu (X) =2X+3 HaR?

2
X 3
2. a) Haiigure oOmmii Bu iepBooOpasHeix aist pyakiun | (X) = ? -——.
X
0) st pyHKIMM f(X) = SiN 2X HaiiauTe mepBooOpasHyro, rpahuK KOTOPO# MPOXOJUT Yepes3
Vs
TOoyky M| —;-2 |.
Y (4 ]

Bapuanr 2.
4

1. SBnsercs nmu QyHKIUSA F(X) = _XT +5X + 2 mepBooOpazHoit mis pynkuun f (X) =—x¥+5

Ha R?
. . 3 1
2. a) Haiigure oOuwmii Bu nepBooOpasubix aist pynkiuu f (X) ==
x* 24x
0) nsa ¢yHKIIMUN f(X):(4—5X)3 HalMTe MepBOOOpa3Hyr0, TpaduK KOTOPOH MPOXOJUT
1
yepe3 Touxky M| 1;,— |.
pes rouxy M1 |

Bapuanr 3.
1. SBnsercs mu GyHKIMSL F(X) = x% — X mepBooGpa3Hoii wist GyHkuuK | (X) =2X—-1 naR?

2. a) Haiigure oOmwmii Bu mepBooOpasubix mis Gpyakiun | (X) = —3x—x°,

cos? x

0) st pyHKIMH f(x) = SiN3X HaifauTe epBOOOPa3HyIO, IpapHK KOTOPOI MPOXOJUT Yepes

Touky M (% ;0) .

Bapuanr 4.
1 . 1
1. SBnsercs mu dyHkius F (X) = — — SIN X 1epBO0OpasHOil Wit GyHKIMH f (X) =——5 —COSX
X X
Ha R?

2. a) Haiimure o6muit Bux mepBoo6OpasHbix it GyHkiun | (X) = X(X +1XX + 2) .

1
0) Hnsa dynxun f(X):— Txol HaliuTe mepBoOOpa3Hylo, rpaduK KOTOPOMl MPOXOIUT

yepe3 Touky M (0;3).

Bapuanr 5.
4

1. SBnsercs nu GpyHKUMS F(X) = x* +1 nmepBooGpazHoii mst pyHkmn f (X) = XT + X Ha R?

XlO

6) s pynkuun f(X) = X—10sin 2X Haiiqute mepBoOOPa3HyI0, rpaduK KOTOPOU MPOXOIUT

2
2. a) Haiigure o6mwmii Bua mepBooOpasHbix aast pyHkiuu f (X) = [Xlo — i) )

yepes Touxy M(0;-5).



Tema 7.2 Iliomaab KpUBOJIMHEHHON TPaNe M U HHTErPaJj
IIpakTnueckas padora Ne 38

BbluucieHue MHTErpaJjioB
HEJIb PABOTbBI:
1. KoppexTupoBaTh 3HaHUS, YMEHUS U HaBBIKU B TeMe: «Bpruncienue
OIIPE/ICIIEHHOTO UHTErpaiay.
2. 3aKpenuTh U CUCTEMATH3UPOBATH 3HAHUS 110 TEME.
3. OmpenenuTs ypoBEeHb YCBOCHHUS 3HAHUIA, OLIEHUTH PE3YJIbTAT
JEATENbHOCTH y4-CH.
OBOPYJIOBAHMUE: uHCTPYKIIMOHHO-TEXHOJOTUYECKHE KAPThl, TAOIUIIBI IEPBOOOPA3HBIX
HEKOTOPBIX (QYHKIMH, MUKPOKAIbKYISTOPHI.
MHOPAAOK BBIITOJIHEHUSA PABOTDI:
1. OtBeTUTh HAa KOHTPOJIbHBIE BOIIPOCHI:
a) Uro Ha3pIBaeTcs nepBooOpazHoi pyHKuun?
6) Chopmynupyiite OCHOBHOE CBOMCTBO IIEPBOOOPA3HOM.
B) Chopmynupyiite Tpu MpaBuiIa HaX0XKACHUS IEPBOOOPAZHBIX.
r) 3anumute popmyny Herorona-Jleli6nuna.
2. V3yunTh 00pa3ibl peleHHbIX TPUMEPOB.
3. BBITIOIHUTP 3aMaHuS U1 CAMOKOHTPOJISL.
4. N3yuutp ycrnoBue 3aJJaHUM JUI IPAKTUYECKOU pabOTHI.
5. Odopmuts otuet o padore.

YKA3AHMS K BBIITIOJHEHUIO IPAKTHYECKOM PABOTHI

2
[TPUMEP 1. Beruucnaute uHTETpal j(— 4X + 4+ x? )dx :
-2

PEIIEHUE. Haiinem MHOeCTBO BceX EpBOOOpa3HbIX s GYHKIMUA — 4X + 4 + X2

x? x3 2 x3
F(x):—4-7+4-x+?+C:—2x +4x+?+C.

[Tonw3ysce hopmynoit HetoTona-JleliOnuIa, moaydaem:

p 2 2 x° i
I(—4x+4+x )dx:(—ZX +4x+?J

J ) :[—2-22+4-2+§]—(—2-(—2)2+4-(—2)+(_2)3J:

3
:(_8+8+§j_(_8_8_§j:211.
3 3) 773

[TPUMEP 2. BeisicHute, Ipy KakoM OTpUIIATEILHOM 3HAYEHUU MEPEMEHHON @ BEPHO PABEHCTBO

OTBeT: 212.
3

a
j2x3dx —_75?
—-2a

X4

PEHIEHUE. I1ockoybKy s 2x3 OJIHOM U3 MepBOOOPA3HBIX SIBISIETCA 7 ,

a 4
I2x3dx :(X—]
-2a 2

CJ'Ie,Z[OBaTeJ'ILHO, HYXHO pCHIUTH YPABHCHUC!

a

a® (-2a)' _ 15a*

2 2 2

—2a



-75,
2

15a* 15

T2 T2
a* =1,
a=+1.

OTpunaTebHbIN KOPEHb 3TOTO YpaBHEHUS — 3TO 4ucio —1.

OTrBer: -1

BAPUAHTBI IPAKTUYECKOM PABOTBI.

Bapuanr 1.
2 12

1. BbluMciIUTe UHTETPATBL: a) _[ x2dx ; 0) j(1+ cos 2x)dx .
-1 0

1 2
2. JlokaxuTe CIipaBeUIMBOCTb PAaBEHCTBA! J (2x +1)dx = J. (x3 - 1)dx .
0 0

Bapwuant 2.

T

2 2
1. BbluncnuTe MHTErpaibl: a) .[ —2sin xdx; 6)J- ox

. S2x+5

i

2 33
2. JloKakuTe CIpaBeJInBOCTh PABEHCTBA: ICOS Xdx = szdx .

0 0

Bapuasnr 3.
4 2
X X
1. Bbrumcnure UHTErpabl: a) I d2 ; 0) I d >
5 C0s” X L (x+1)
z 1
3 4 dx
2. JloKaxuTe CIpaBeJIUBOCTh PABEHCTBA: I sin xdx = '[ —.
0 1VX
16
Bapuasnr 4.
3z
1 2
1 dx
1. BrluncnuTe UHTETpalbl: a) I—dx; 0) J- .
1VX 0 cos?[ 2X
4 9




Bapuanr 3.

2z
2 3 -
1. BblumcnuTe HHTErpans: a) | — x°dx; 0) | sin| =——3x |dx
-1 0 3
- .
2. BepHo 11 HEpaBEHCTBO: I _d)z( < Id—;( ?
L Sinx 1 X
2 2
Bapuanr 6.
4 dx £
1. Bsluncnurte UHTETpab: a)j— — 0) J (1+ 3X)4 dx.
» sin”x 5
6
1 4 4x
3. Bepno 1m HEpaBeHCTBO: J.X4dx < I— ?
5 L Vx
Bapuanr 7.
T
2 © o dx
1. BeluncnuTe WHTErpagbl: a) J. 2C0s xdx ; 0) I
0 > VX+2

4 8
2. BepHo 11 HEpaBEHCTBO: _[ ox >I ax ?
0

Bapuasnr 8.
5 2

1. BbluncnuTe WHTErpabl:  a) Ix4dx; 0) jsin 2xdX.
1 0

1
3 dx
2. Bepno nu HepaBeHCTBO: | COS XdX > J._z ?
X
2

N —y



IIpakTnuyeckas padora Ne 39
Tema: Borunciienue miomage puryp ¢ noMoub0 HHTErpPajioB.
Hean: IIpuMeHeHue onpeaeJéHHOI0 MHTErPasia Ui BbIYUCICHUSA IUI01IAaael puryp.

MeTtoauyeckne yKa3zaHus
®durypa, n300pak€HHAsA Ha PUCYHKE SIBIISIETCS KPUBOJIMHEWHOM Tpanenuen

Onpenenenue
KpuponuHneiino# Tpanenueit Ha3piBaeTcs Gurypa,

OTpaHWYEHHAas CBepXy rpa)ukoM HENMpPepbIBHOW (HYHKIIUU
y=f(X), cuusy orpesxom [a;b] ocu Ox, a ¢ GOKOB OTpe3KamMu
npsAMBIX X=a, x=Db

v=f [x

[lnomane KpUBOMMHENHOW TPANIEIIMU MOKHO BBIYHCIIUTH C
a I MTOMOUIBIO OMPEIETEHHOTO UHTETpaia

s=[ t(x)dx=F(x)|.* = F(b)- F(a)

Bo3mosxHO Takoe PaCIIOJIOKCHUC!

S=51+ S

S = ] £(x)ds () i

Bosmosken caemyromiuii ciaydaii, koraa f(X) <0 na [a,b]

% S:i—f(x)dx

y=1f (%]

Bo3MoxHO U Takoe PACIIOJIOKCHUC
v J3(x)

Si(x) \

s= [ (£,00 — £,(x))dx



3aoauu na eviuucienue niowadel NIOCKUX Queyp MOXCHO peulams no Ciledyiouiemy niaHy:

1) 1o yCIOBHIO 33J]aUH JICIAIOT CXEMATUYCCKHI YePTEK;

2) TPEACTABISIOT UCKOMYIO (PUTYPY KaK CyMMY WIIM Pa3HOCTb IUIOMIAJICH KPUBOJIMHEHHBIX Tparnerui. 13
YCIIOBHS 33J1a4M U YEPTEKA ONPEACIISAIOT IPEIEiIbl MHTETPUPOBAHUS IS KAXKOU COCTaBIISAIOIIEH
KPUBOJIMHEWHOM TPANELIUH.

3) 3amuChIBAIOT KaXIyI0 (QYHKIMIO B BHJIE f(x)

4) BBIYUCISIOT TUIOLIA/h KAXKI0W KPUBOJUHEWHOHN TPANCIIUU 1 UCKOMOU (PUTYPBI.

3aoaua
Haiitu muomans Gurypel, orpaHu4eHHON JIMHUSAMHU.

\ y=x2-2x-2 /

v
A v
.

[ @

7 \

S= j-((—xz +2)-(x*-2x-2)) dx =j-(—2x2 +2x+4)dx =

= (-%xs_}_xz +4x) |El=- %—}—4—{—8—(%-{—1—4):9("{8. epl')

JIureparypa:
1. [I.A.AnumoB «Anre0Opa u Hauana aHanuza» 10-11 ki. , ctp. 300 — 304



IIpakTnueckas padora Ne 39
Tema: Beraucnenue miomaaei Guryp ¢ moMomiso HHTErPaioB.
Heas: [Ipumenenne onpeaenéHHOro MHTErpaia sk BRIYUCICHUS TUIoanei Guryp.
1 BapuanT

HaiiTu niomaasb Gurypsl, OrpaHu4YeHHOM JHHUSAMH
a) mapa6ooit y = (x + 1)?, npamoii y=1 —x n ocsto OX.

6) mapabonoii y=x%—4x +3 u ocbio OX.
B) rpadukom GyHKIUK y=SIN X, ¥ oTpe3koM [ 7 ; 21| ocu Ox.

IIpakTnueckas padora Ne 39
Tema: Brruncnenue miomaseit Guryp ¢ moOMOIIbI0 HHTETPAJIOB.
Heab: [Ipumenenune onpeaen€HHOro MHTErpaja sl BBIYMCIECHUS TUIomaed Guryp.

2 BapuaHT
HaiiTu nomaas Gurypbl, OrpaHu4eHHON TUHUSAMH

a) mapa6ooif y =4 - x> n ocpio OX.
0) rpadukoM QyHKINH Y = Jx , TIpsMO y = X + 2 1 mpssMbIMH X= 0, X = 4.

B) rpadgukoM QYHKIIMA y = COS X U OTPE3KOM | %;37”] ocu Ox.

IIpakTnyeckas padora Ne 39
Tema: Beruncnenue miomaseit Guryp ¢ moOMOIIbI0 HHTETPAJIOB.
Hean: [Ipumenenne onpeneaéHHOTO UHTErpajia i BBIYUCICHHS TUTOIaAeH Guryp.

3 BapuaHT
Hajity muiomaab purypsl, OrpaHu4eHHOH JTUHUSIMHU

a) mapabonoif y = x2+4x - 3 uockio OX.

6) mapabonoit y=x% + 1 unpamoity= 3 -x.

B) mapaboioii y=-x2.

IIpakTuyeckas padora Ne 39
Tema: Beruucnenue miomaaei Gpuryp ¢ moMoIso HHTErpaios.
Heab: [Ipumenenne onpeaenéHHOr0 HHTETpaa Jjisl BRIYUCICHUS TUIoIael Guryp.

4 BapuaHT
Haiitu momaas Gurypel, OrpaHu4eHHON JHHUAMH
a) mapabosnoit y= x (2 —x) uocbro Ox.

6) mapa6osoit y=6x - x> unpsAMOi y= X - 4.
B) mapaGosoit y= 2 - x* u npsAMoit y=- X .




Pa3nen 8 O0bemMbl NPOCTPAHCTBEHHBIX TeJl

IIpakTuyeckas padora Ne 40
Tema: Borunciienue 006MOB NPpU3MbI U IUJIMHAPA.
Hean: IIpuMeHeHne 3HAHMH NPU PeLICHUM 3a1a4.
MeTtoanyeckue peKOMeHIalMu:

1. O6wvém kyba BHuKCcaseTcs o popmyne: V =a’ | ruae a — pedpo kybda.
B, C,

A

D,

Bl F---7C

Puc.1

2. 006vém npamoyzonvro2o napaiieienuneda Beraucisercs no Gopmyne: V =a-6-c,
IJie a, B, C — M3MEPEHHUS MIPSIMOYTOJILHOTO Tapasutesenuie/a ( JUIMHA, IIMPUHA, BEICOTA)

a

3. Ob6vém npusmui pasen V =S -h

4. O6vém yununopa Beramcasiercs o popmyne: V =S, -h=zar?h

N
N T

N~

Jlutepatypa: J1.C. AtaHacAaH «feomeTpma 10, 11 kn.» cTtp. 142-143, 145, 146.



IIpakTnuyeckas padora Ne 40

Tema: Berancienre 00beMOB IPHU3MbI U IIJIUHPA.
1 BapuaHnr.

1. JlnaroHanb NpaBUIBLHOW YETHIPEXYTOJIBHOM MPU3MbI paBHA 4 CM U COCTABIISIET € IUNIOCKOCTHIO OOKOBOM
rpanu yron 30° . Haiinure 00bEM MPU3MBI.
2. OcHoBaHHMEM IPSIMON IPU3MBI SBJISIETCS pOMO cO CTOPOHOU 12 cM U ocTpbIM yriioMm B 60°. Menbliee u3
JMaroHaJbHbIX CEYEHUN sBIsieTCs KBagpaToM. Haiitn 00bEM npu3Msbl.
3. B ky0 Bnucan map. Haiinure oTHOIIeHHE 00bEMOB Ky0a U mapa.
4. OcHoBaHHE MPSMON IPU3MBI — IPSAMOYTOJIbHBIN TPEYTOJIBHUK C rUNoTeHy30i 10 cM u kaTeTom 6 cMm.
Bonbiuii kareT TpeyroJibHUKa B OCHOBAHUM IIPU3MbI PaBEH JIMaroHaad MEHbIIEH 13 OOKOBBIX rpaHeil.
Haiitn 006EM mpu3MEI.

IIpakTnueckas padora Ne 40

Tema: Brruncnenrne 00beMOB MPU3MBI U ITAITUHPA.
2 BapuaHT.

1. Haiiti 06bEM IpsMOYTroJIbHOTO Mapajlieenunesa, y KOToOporo CTOpoHbl OCHOBaHuUs paBHbI 12 cM u 16
CM, a AMaroHajb MapajulesIelnIe1a COCTaBIsaeT 45° ¢ MIOCKOCThIO OCHOBAHUS.
2. OcHoBaHHMEM MPSAMON MPHU3MBI SIBIIIETCS POMO CO CTOPOHOH 6 cM 1 oCTphIM yriioM B 60°. MeHbliee u3
JMaroHaJNbHbBIX CEUeHUH sBIsieTcs KBagpaToM. HailTu 00BbEM npu3MBl.
3. Jluamerp mapa paBeH BbICOTE MJIMHJIPA, OCEBOE CEUEHHE KOTOPOro — kBajpar. Halitu oTHOLIEHHE
00BEMOB 11apa ¥ MUJIWHIIpA.
4. OcHoBaHMe NPAMON MPU3MBI — IPSIMOYTOJIBHBIN TPEYTrOJIbHUK C TUNIOTeHY301 10 cM 1 kateToM 6 cMm.
Bonbmuit kateT TpeyroJibHMKA B OCHOBAaHUYW IIPU3MbI PaBEH AMArOHAIM MEHBIIICH U3 OOKOBBIX TpaHEH.
Haiitn 066EM ipu3MBI.

IIpakTuyeckas padora Ne 40

Tema: Brruncnenrne 00beMOB MPU3MBI U ITUITHHAPA.
1 Bapuanr.

1. JlmaroHanab IpaBUILHOM YETHIPEXYTOJIBLHON MPU3MBI paBHA 4 CM M COCTABIISET C IJIOCKOCTHIO OOKOBOM
rpaau yroJ 30° . Haitnure 00bEM Mpu3MBL.
2. OcHOBaHHEM MPSIMOU MPU3MBI SBIIIETCS pOMO cO CTOpOHOU 12 cM u ocTpbIM yriioM B 60°. MeHbIiee u3
JMaroHaJNbHBIX CEUeHUN sBIsieTCs KBaapaToM. Halitu 00BbEM npu3Msbl.
3. B ky0 Brnumcan map. Haiinure oTHOmeHne 00bEMOB Ky0a U 11apa.
4. OcHoBaHM€e NPSAMON MPU3MBI — IPSIMOYTOJIbHBIN TPEYTrOJIbHUK € TUNoTeHy30i 10 cMm u kateToM 6 cMm.
Bonpumumii kateT TpeyroJbHUKAa B OCHOBAHUM MTPU3MbI PAaBEH TMArOHAIN MEHBIIECH U3 OOKOBBIX TPaHEH.
Haiitn 006EM IpU3MBI.

IIpakTuyeckas padora Ne 40

Tema: Boruncienne 00beMOB IPU3MBbI M LIUIMHIPA.
2 BapuaHT.

1. Haiiti 06BEM MPsIMOYTrOJIBHOTO NapajljieNenunesa, y KOTOporo CTOpoOHbl OCHOBaHHUs paBHbI 12 cM 1 16
CM, a IMaroHaJlb napajuleJenunen1a cocTasisieT 45° ¢ IIOCKOCTbIO OCHOBAHMSL.
2. OcHOBaHHMEM IPSAMOM MPU3MBI SIBJIIETCSI pPOMO CO CTOPOHOM 6 M M OCTpBIM YriioM B 60°. MeHblee 13
JIMaroHaJbHBIX CEYEHUH sBIsieTcst KBaapaToM. HailTi 06bEM npu3MBbl.
3. JluameTp mapa paBeH BbICOTE LIMJIMHJIPA, OCEBOE CEYEHNE KOTOPOro — KBajapar. Halitu oTHOLIEHNE
00BEMOB 111apa U [UIHHIPA.
4. OcHoBaHHE MPSAMON IPU3MBI — IPSMOYTOJIBHBIN TPEYTOJIBHUK C rUnoTeHy30i 10 cM u kateTom 6 cMm.
Bonbmmii kateT TpeyroJibHUKa B OCHOBAaHUY MPU3MbI paBEH JTMaroHaJId MEHbIIEH U3 OOKOBBIX I'PaHEH.
Haiitu 00BEM mpu3Msi.



MpaKTuyeckana pabora Ne 41, 42
Tema: Borunciienune 00bEMOB MPOCTPAHCTBEHHBIX TeJl.
Hean: IIpuMeHeHne 3HAHMH NPU PeLICHUN 3a1a4

MeToauueckue PECKOMEHIAINN:

-, 1
1. O6wém nupamudset Beraucisercs no gopmyie: V = 3 S h , rme S-muonaae OCHOBaHUS,

h - BeICOTA

. 1
2. 06vém KoHyca BerIMCIsIeTCs 1o opmyne: V = 5 S h, rme S-—momane ocHoBanus, h — BeIcOTa

3. Ob6vém wapa paseu: V==rxR®

JIureparypa:
1. JI.C. Atanacsu «l'eomerpus 10, 11 ki.» crp. 151, 153, 157.






IIpakTnueckas padora Ne 41, 42

Tema: Boruncienne 00bEMOB MPOCTPAHCTBEHHBIX TEIL.
Hean: [IpumeHeHne 3HaHUM NIpU PELLICHUM 3a1a4.

1 Bapuanr.
1. Anodema npaBUIBHOHN YETHIPEXYTOIBHOM MUPaMUIbI paBHA 3 CM, INIOCKUNA yroj npu BepimuHe 60°.
Haiiti 006EM mupamMupl.
2. OO0pa3yroriasi KOHyca paBHa 4 CM. a YroJI P BepIIMHE OCEBOTO ceueHus paBeH 90° . Haiiti 00bEM
KOHYCa.
3. IlpsAMOyroJibHBIM TPEYrOJbHUK, TMIOTEHY3a KOTOPOro paBHa 12 cM, a ocTpslii yroi 45°, Bpaiaercs
BOKpYT KaTeTa. HaliTu 00BbEM MOTydeHHOTO Tella BpaleHUsI.
4. B mmnuHIp BhucaH map paanyca R. Halitu oTHOIeHne 00bEMOB HMIIMHIpA U LIapa.

IIpakTnueckas padora Ne 41, 42

Tema: Beruncienre 00bEMOB IPOCTPAHCTBEHHBIX TE.
Hean: [IpumeHeHne 3HaHUN NpY PELIEHUH 3a4a4.

2 BapuaHT.
1. B mpaBmibHON 4eTHIPEXYTOJBbHON THpaMuie O0KOBOE PEOPO COCTABIISET C MIOCKOCTHIO OCHOBAHHMS
yroa 45° . CtopoHa OCHOBaHMsI MUpaMUJIbl paBHa 6 cM. Halitn 00b€M mupaMuib.
2. BricoTa kOHYca paBHa [uaMeTpy ero ocHoBaHus. Onpenenutb 00bEM KOHYCa, €CIIU ero BeicoTa paBHa H.
3. IIpsAMOyrosbHBIA TPEYrOJBHUK, TUIIOTEHY3a KOTOPOrO paBHA 6 cM, a OCTpbIN yroua 45° , Bpamaercs
BOKpYT KaTeTa. HaliTu 00BbEM MOTydeHHOTO Teja BpalleHusl.
4. B coepy BIucaH HUIMHAP, AUAarOHaIb OCEBOTO CEYEHUSI KOTOPOTO COCTABIISIET C OCHOBAHUEM YIoJI 0.
Haiitu 00bEM muMHIpa, eciiu paauyc chepsl paBeH I.

IIpakTuyeckas padora Ne 41, 42

Tema: Brruncnenne 00bEMOB MPOCTPAHCTBEHHBIX TEJI.
ean: [IpuMeHeHne 3HaHUHN NIPU PEIICHUHU 3a/a4.

1 Bapuanr.
1. Amnodema npaBUIBHON YeTHIPEXYTOJIBHON MUPaMHJIbI PaBHA 3 CM, TJIOCKHH yroJi pu BepiarHe 60°.
Haiitu 00bEM niipaMuibl.
2. OOpa3syromias KOHyca paBHa 4 CM. a yroJi Mpu BepIIMHE 0ceBOro ceueHus paseH 90° . Haiitu 00bEM
KOHYyca.
3. IIpssMOyrojpHbIM TPEYrOJbHUK, THUIOTEHY3a KOTOPOro paBHa 12 cM, a ocTphlil yroa 45° , Bpamaercs
BOKpYT KaTeTa. HaliTu 00BbEM MoTydeHHOTO Tela BpaleHusl.
4. B umnuump Boucad map paauyca R. Haliti oTHomeHHne 00bEMOB IMIIMH]IpA U TIapa.

IIpakTuyeckas padora Ne 41, 42
Tema: Brruncnenne 00bEMOB MPOCTPAHCTBEHHBIX TEII.
Hean: [IpumeHeHne 3HaHUM TIPU PELLICHUU 3a/a4.
2 BapuaHrT.

1. B npaBuibHON 4eThIpEXYroabHON MUpaMue O0KOBOE pedpo COCTABIISET € MIOCKOCTHIO OCHOBAHUS
yron 45° . CropoHa ocHOBaHUs IMpaMHJIbl paBHa 6 cM. Haiitn 00bEM mupamMuabl.

2. BpIcoTa KOHYCa paBHa JUaMeTpy ero ocHoBaHus. Onpenenuts 00bEM KOHYCa, €ClIU ero BbicoTa paBHa H.
3. IIpAMOYroJIbHBIN TPEYrOJbHUK, TMIOTEHY3a KOTOPOro paBHa 6 CM, a OCTpBIN yrou 45° , Bpaaercs
BOKpYT KareTa. Haiftu 00BbEM MOTydeHHOTo Tena BpalleHuUs.

4. B cdepy BIHUCaH IMIMH/P, TUATOHAIb OCEBOTO CEYEHHUSI KOTOPOTO COCTABIISIET C OCHOBAaHUEM YTOJI 0.
Haiitu 00béM nmnunapa, ecinu paguyc chepsl paBeH I.



Tema 9.1 KomOunaropuka

IIpakTnuyeckas padora Ne 43

Tema: IlepecranoBku. Coueranus. Pazmemenusi. Pemenue 3aaau.
Hean: 3akpeniieHue moJy4eHHbIX 3HAHUM.

MeToanyeckue peKOMeH Al UM
Onpeodenenue
IlepecTaHOBKAMM W3 7 PA3HBIX 3JIEMEHTOB HA3BIBAIOTCS COCTUHEHUS, KOTOPHIE COCTOSIT U3 71 DJIEMEHTOB H
OTJIMYAFOTCS IPYT OT JAPYra TOIBKO MOPSIKOM UX PACIIOIOKCHHS.

Uwucno nmepecTaHOBOK U3 I AJIEMEHTOB 00o3HavatoT P, u Beruucnsior no popmyne P, = n!
n! (n—gaxkmopuan) n!=12-345-...n

Ipumep .CKOTBKUMHU CIOCOOAMH MOKHO pa3MeCTUTh 12 4eraoBek 3a CTOJIOM, Ha KOTOPOM MOCTaBJeHbI 12
npuoopoB?

Pewenue

P;=12'= [-2:3-4-5-... 12=479001600 Omsem: 479 001 600

Onpeodenenue
KoMOuHaImu u3 m 3JI€MEHTOB IO 7 3JIEMEHTOB, KOTOPBIC OTIUIAOTCS IPYT OT JAPYyra HiTd CAaMHUMHU

AJIEMEHTAaMH WJIH TTOPSIKOM 3JIEMEHTOB, HAa3bIBAIOTCS pa3MellleHUsIMH.
m!

O6Go3nauarorcst A, ¥ BBIYUCISIOTCS 1O popmyne A = ﬁ , A’ =nl
m—n)
Ilpumep
CKONBKO CYILECTBYET BApUAHTOB pacHpeeseHHs TPEX MPU30BBIX MECT, €CIIU B PO3BITPHILIE YIACTBYIOT 7
KOMaHx?
Pewenue
7! 7!
A =—=—=210 Omesem: 210 Bap
(7-3) &

Onpeodenenue
CoveTaHUsIMH Ha3bIBAIOTCS BCE BOBMOYKHBIC KOMOMHAITUU U3 M 3JIEMEHTOB 110 N, KOTOPHIC OTIMYAIOTCS

JpyT OT Apyra Mo KpaitHeil Mepe XOTs Obl OJTHUM 3IIEMEHTOM.

O6o3navaror C, u BeruuCIOT 0 popmyne C)' = _m
(m - n)' -
Llpumep
CkonbKMMH crioco0amMH U3 KOJIOABI B 36 KapT MOXHO BbIOpaTh 2 KapThl?
Pewenue
2 36! 36!

C ; = =630
o (36-2)-21 3412
Omesem: 630 crioco6oB




IIpakTnueckas padora Ne 43

Tema: IlepectanoBku. Coueranus. Pazmemenus. Pemenue 3anau.
Henab: 3akperuieHne Noay4eHHbIX 3HAaHUM.

1 BapuanT
1. Beruaucmuts: 1) P, ; 2) A2; 3) Cy
I 1 6l
2. Beruuciuts: 1) ﬁ; 2) g-e
813 51

3. Pemuts 3amaumn:
1) CxonbKkuMH CITIOCOOAMH MOXHO BBIOpaTh Ui mojapka 3 npeamera u3 9 npeaMeron?
2) B xmnacce 30 yenoBek. CKOJIBKUMH CTIOCOOaMH MOTYT OBITh BRIOpAHBI M3 UX COCTaBa CTApOCTa U
Ka3Hauen?
3) CkonbKUMH pa3HbIMU CIIOCOOAMU MOKHO pa3MEeCTUTh 6 TPYII IIKOJIbHUKOB B 6 KJIACCHBIX KOMHATaxX
(o os1HOM rpymIe B KOMHATe)?

4
4. 3ammcats pasnoxkerue buroma: (x - 2)

IIpakTuyeckast padora Ne 43

Tema: IlepecranoBku. Coueranus. Pasmemenus. Pemenne 3amay.
Hean: 3akpeneHne Noay4YeHHbIX 3HAaHAN.
2 BapHMaHT
. ) 5. 3
1. Beruaucmuts: 1) Pg ; 2) A3; 3) C;
6!- 4l -7

EREACE

2. Beraucnute: 1) &

3. PemuTth 3amauu:
1) CxonbKuMH CITOCOOaMH MOXKHO BBIOpATh JJIs Mojapka 4 npeamera u3 8 nmpeaMeroB?
2) HNmerotcs 3 OuneTta Ha TPOCMOTP 3-X pasIuIHbIX KHHO(PMIBMOB. CKOIBKUMH CIIOCO0aMH 8 npy3ei
MOTYT paclpeeIuTh MEXIy coOol 3Tu 3 Omera?
3) CkOJIbKUMH Pa3HBIMHU CIIOCOOAMH MOXKHO COCTaBHUTh rpa)uK 04epEIHOCTH yX0/1a B OTITYCK 8
COTPYAHUKOB JIabopaTopuu?

4. Bamucars pasnoxkerue bunoma: (3x - 2)°



Tema:
Henan:

Tema 9.2 JjieMeHTbI TEOPUH BEPOSITHOCTEM
IIpakTuyeckas padora Ne 44

Teopus BepositHocTeil. Pemnenue 3aga4.
IIpuMeHeHne 3HAHMI NIPU pelleHUH 3a1aY.

MeToanyeckue peKOMeH Al UM
Onpedenenue  Cobbimue — 310 M1000€ SBICHUE, KOTOPOE MPOUCXOAUT WIIA HE TPOUCXOAUT UITU
pe3yNbTaT UCTIBITAHUH, HaOMoIeHUH U siBiieHniA. COoOBITHS 0003HAYAIOT 3arJIaBHEIMU
natuHcKkuMU OykBamu A, B, C, ...

[Ipumeps! cirydailHbIX COOBITHI: BbINaIEHUE LIECTEPKU TP MOAOPAChIBAHUN UTPAIBHON KOCTH,
OTKa3 TEXHUYECKOT0 YCTPOMCTBA, HCKaXXEHHUE COOOIIEHNUS IIPY Nepelade ero 1o KaHaly CBSI3U.

Jlomto ycnexa TOro WM MHOTO COOBITHS Ha3bIBalOT BEPOSITHOCTHIO 3TOTO COOBITUS U
o6o3HavaroT P(A)

Onpedenenue Ecny B HEKOTOPOM HCIIBITAHUY CYILIECTBYET # PABHOBO3MOKHBIX ITOTIAPHO
HECOBMECTHBIX UCXOJIOB M m U3 HUX OJIaroNnpHUsATCTBYIOT COOBITHIO A, TO BEPOSITHOCTBIO

m m
HACTYIUIEHHs COOBITHS A Ha3bIBAIOT OTHOILIEHHWE — M 3amucbiBaloT P(A) = —
n

n

Ilpumep HaiiTu BEpOSITHOCTH MOSBICHUS NPU OJJHOM OpOCaHUM UTPaJIbHOM KOCTH YKCia
OYKOB, OoJIbIIIErO 4.

Pewenue : A — « osIBIIEHNE YKCIIa OYKOB, 00JIBIIETO 4» 7 =6 - YHCIO BCEX UCXOI0B, m = 2 —

OyaronpuATCTBYIOMKX cOObITHIO A (5, 6 ) P(A) = L % = % OtBet: P(A) = L %
n n
Onpeoenenue Cymmoii (00benuHeHrEM) 1BYX coObITHIT A U B (0603HauaeTcst A+B, AWIUB)

HA3BIBACTCS TAKOE COOBITHE, KOTOPOE 3aKJIFOUACTCS B TOM, YTO MPOUCXOUT XOTS ObI OJTHO U3
coObITHH, T.€. A nnu B, unu 06a 0 JHOBpEMEHHO.

Ilpumep

B kopoOke nexar 8 3eneHblx, 7 CUHUX U 15 KpacHbIX kapaHaalwen. Bolumcnnte BEpOATHOCTb TOrO, YTO
B3ATbIN Hayrag kapaHgaw OyaeT, CUHUM UK 3eneHbIM.

PeweHue:

A: B3AnM CUHUI KapaHgaLl

B: B3anu 3eneHbI KapaHaall

C: B35I1M CUHWIA U 3€eNEHbIN KapaHgall

CobbiTne C paBHo cymme cobbitun AMB: C=A+B

7
Pay="=_"
BeposiTHOCTb cobblTUS A paBHa ro 30
a
oy S
BeposiTHOCTb cobblTus B paBHa o 30

P(C)= P(A+B) = P+ P(B) =+ 5 210 g5

BeposiTHOCTL cobbITUA C paBHa 300 30 30

?

Onpeoenenue Ilpoussedenuem (niepeceueHnem) nByx cooOeituii A u B (o6o3nauaercs AxXB, A u
B) Ha3bkiBaeTCs Takoe COOBITHE, KOTOPOE 3aKITI0YAETCS B TOM, YTO MIPOUCXOAT 00a coObITHSI A 1
B Bmecre.



Ilpumep

B ogHol Kopobke Haxoautcs 4 6enbix U 8 YepHbIX LWapoB, a B apyron — 3 6enbix 1 9 YyepHbIX. V3 kaxgon
KOpOOGKM BbIHYMM NO LWapy. Belmcnutb BEpOSATHOCTL TOro, Y4To 06a Wwapa okaxyTcst 6enbimu.

PeuieHue:

A: 13 nepBoi KOPOOKM BbIHYNK BenbIn Wap

B: n3 BTOpow kopobku BbIHYNKM 6enblii wap

C: 13 kopobok BbIHYNM Genble Lwapbl

P(A) =

BeposiTHoCTb coObITUSI A paBHa

P8 =

BeposiTHocTb cobbITUst B paBHa

AERENE

P(C)= P(A B) = P(4). F(B) =~ i - % w2 0,083

BeposiTHocTb cobbITusi C paBHa 3

Omeem: P (C) ~ 0,083

IIpakTnueckas padora Ne 44
Tema: Teopus BeposTHOcTel. Pemenue 3amay.
eab: npuMeHeHNe 3HAHNUM NTPY PEIICHUH 3a4a4.

1 Bapuamur.

1. Cpemu 170 neranei, M3roTOBICHHBIX HAa CTAHKE, 0KA3aJI0Ch § JAeTaleil, HE OTBEYAIOIINX CTAHAAPTY.
Haiinmure BeposTHOCTH BBIOOpA /I€Talu, HE OTBEUAIOIIECH CTaHIaPTYy.
2. Kontponép, nposepsisa kauectBo 500 n3nenuii, ycraHoBWI, 4TO 10 M3 HUX OTHOCHUTCS KO 2-MYy COPTY, a
ocTayibHBIC K 1-My. HalimuTe BeposTHOCTH: a) BbIOOpa m3menus 1-ro copra; 0) BeIOOpa M3aenus 2-To copra.
3. KaxoBa BeposSTHOCTH TOTO, YTO CyMMa OYKOB, BBIMTABIIHNX Ha 2-X OPOIIEHHBIX KOCTSAX, paBHa 6 ?
4. Ha cxmane umeercs 50 meraneil, M3roTOBIEHHBIX TpeMs Opuranamu. M3 HUX 25 U3TOTOBJICHO MEPBOI
Opuranoii, 15- Bropoii u 10 — Tpetheit. HaiiTi BEepoATHOCTB TOTO, UTO Ha COOPKY MOCTYIHIIA JETab,
M3TOTOBJICHHAs! BTOPOM WJIM TPEThel OpHraaoi.
5. HrpanpHyro KOcTh OpocatoT Tprxapl. KakoBa BEpOsSITHOCTh TOTO, YTO HU pa3y He BbIMaaeT mudpa 5?
6. U3 xonozaw! kapt (36 MMCTOB ) Hayraja BHIHUMAETCs 0JHa kKapTa. KakoBa BeposSTHOCTh TOTO, YTO 3Ta
kapra: 1) Bayer; 2) KOpojb 4€pHOI MacTH; 3) C YETHBIM YKHCIIOM KpacHOU MacTu; 4) He C Yuciiom?
7. bpomuiens! 3 MOHETHI: KoTielika, aTak u 10 rpuBeHHUK. KakoBa BEposSTHOCTh TOTO, YTO: 1) Ha KOTEHKe
MOSIBUTCS OPEJL, a HA MATAaKe U TPUBEHHUKE — PEIIKHU; 2) Ha BCEX MOHETaX BBIMAAYT PEIIKH?

IIpakTuyeckas padora Ne 44
Tema: Teopus BeposTHOCTEH. Pemenue 3amad.
Heab: npuMeHeHne 3HaHUM NPU PELICHUH 3a4au.

2 BapMaHT.

1. Ilyctb umeercs 80 neraneil, cpeau koTopbix 60 ucnpaBHbIX, a 20 OpakoBaHHBIX. HaiiTi BeposITHOCTH
TOrO, YTO B35Tasi HayrajJ AeTajlb OKKETCSI UCIPABHOM.
2. B nmaptum u3 100 geraneii umeercs 5 6pakoBaHHbIX. ONIpeIeIUTh BEPOSTHOCTH TOTO, YTO B3sTas Ha
yauy AeTajb OKaKETCS CTaH/IapTHOM.
3. KakoBa BepoATHOCTH TOTO, YTO CyMMa OYKOB, BHITIABIINX Ha 2-X OPOIIEHHBIX KOCTAX, paBHa 5 ?
4. B xopo6Oxke Haxoaarcs 250 nammnouek, u3 Hux 100 mo 100 B, 50 - mo 60 B, 50 — mo 25 Bt u 50 —
o 15 BT. BerancnuTh BEpOSATHOCTH TOTO, YTO MOLTHOCTD JTFO00H B3SITON HAayraj IaMIIOYKH He MPEeBBICUT 60
Br.
5. HWrpanbHyo KocTh OpocatoT Tprxkabl. KakoBa BEpOSTHOCTH TOTO, YTO HU pa3y He BhIMaeT udpa 67
6. U3 xononaw! kapt (36 TUCTOB ) Hayraj BeBIHUMaeTCsl oAHa kapTa. KakoBa BeposITHOCTB TOTO, YTO 3Ta
kaprta: 1) Baset; 2) KopoJib 4€pHOI MacTH; 3) ¢ YETHBIM YHCIIOM KpacHOU MacTu; 4) He ¢ yuciom?
7. bporensl 3 MOHETHI: KoTeiKka, narak u 10 rpuBeHHuK. KakoBa BeposiTHOCTB TOTO, 4TO: 1) Ha Komeiike
MOSIBUTCS OPEN, a HA MATAKEe U TPUBEHHUKE — PEIKY; 2) Ha BCEX MOHETAaX BBIMAAYT PELIKU?




Tema 9.3 MareMmaTn4ueckasi CTATHCTHKA
IIpakTuuyeckas padora Ne 47, 48

Tema: MaremaTn4yeckasi crarucTuka. Pemenue 3agau.
Henab: 3akpensienne nory4eHHbIX 3HAHUM.
Metoanyeckue peKOMeHIalUuU:
Onp.
Cay4daiiHo¥ BeJJMYUHOM Ha3bIBACTCS [IEPEMEHHAS BEIMUYMHA, KOTOPasi MOXKET IPUHUMATh T€ WM UHbIE
3HAYEHUS B 3aBUCUMOCTH OT CITydasl.
Onp.
OyHKIMS, CBSI3bIBAIOIIAsl 3HAUYEHUS CIIy4ailHOM BETMYMHBI C COOTBETCTBYIOIIMMU UM BEPOSITHOCTSIMH,
Ha3bIBACTCS 3aKOHOM paclpeaeeHus JUCKPETHOW CIIyd4allHOW BEJIMYUHBI.
Ormp.
[TonuroHoMm 4acTOT Ha3bIBAIOT 3aBUCUMOCTh, BHIPAYKAIOLIYIO paclpe/iesieHne BeIMUNHbI X [0 YacTOTaM WIH
10 OTHOCUTEIBHBIM YaCTOTAM.
XapaKTEPUCTUKHU CIY4allHON BEJIMYMHBI:
Onp.
Pa3max ( 0o0o3Hauaercs R ) - pasHuIia Mexy HAHOOJBIIUM ¥ HAUMEHBIITMM 3HAYCHUSIMU Cy9IaiiHOM
BEJTMYMHBI.

Onp.
Mopaa ( o6o3Hauaercs M, ) — HanboJiee 4acTo BCTPEUaroIieecs 3HaUeHUe CyIaiHON BETHUNHBL.

Onp.
Memunana ( 0603Hauaercsi Me ) — 3TO Tak Ha3bIBAEMOE CEPEANHHOE 3HAYCHUE YITOPSTOUCHHOTO PsiIa
3HAYEHUW CIIy4ailHOW BEJMYMHBI.

Ilpumep

B nerckom 00yBHOM MarasuHe 3a Jiekay Obuto KymieHo 750 map o0yBu. KimamoBiuk mpoBoaui
CTATUCTUYCCKOE MCCIICIOBAHUE U C ATOM LIEIIBIO 3aITMChIBAJ pa3MePhl KXKI0H MATOH U3
3aTpe0OBaHHBIX MMap. DTH YUCIIA COCTABUIIN CIICAYIONTUHN psia naHHbiX: 23, 24, 16, 21, 18, 17, 20,
23,18, 16, 19, 18, 22, 19, 21, 17, 24, 15, 23, 19, 16, 22, 18, 24, 19, 17, 22, 19, 15, 23, 21, 23, 19,
23,17, 22,16, 19, 22, 18, 20, 15, 21, 23, 19, 18, 23, 22, 20, 17, 19, 23, 21, 24, 22, 23, 20, 22, 21,
18, 16, 19, 22, 23, 20, 24, 21, 19, 24, 16, 20, 23, 24, 18 22, 17, 15, 21, 24, 20, 19, 17, 21, 20, 15,
23, 24, 18, 16, 22, 23, 24, 21, 15, 23, 22, 20, 23, 19, 20, 17, 22, 19, 20, 24, 15, 23, 18, 22, 23, 15,
21, 24,19, 18, 19, 17, 15, 19, 23, 20, 17, 22, 23, 20, 18, 22, 19, 20, 18, 19, 24, 18, 16, 21, 24, 17,
15, 20, 22, 21, 24, 22, 18, 22, 18, 24, 15, 21.

a) [TocTpoiiTe TabnuIly 4acToT.

0) Omnpenenute Moy psna (caMblil paclipOCTPaHEHHBIH pa3Mep).
B) [loctpoiite quarpamMmy 4acToT.

r) Haiigure cpeaauii pasmep mo 3Toi BEIOOPKE.

Pewenue.

a) CHauana npu mMpocMOTpe Bcel BEHIOOPKHU BBISICHUM, KaKie B HEl BCTPEUAIOTCS pa3Mephl, U
pacmoyioKuM UX B opszike Bo3pactanus: 15, 16, 17, 18, 19, 20, 21, 22, 23, 24. Jlanee
MOICYUTAEM KOJUYECTBO Map KaXKIOro pa3Mepa B BEIOOPKE (T.€. YaCTOTY MOSBIEHHS KaXJIOTO
pa3Mepa) U CBeJeM JIaHHBIEC B TAOIUITY

Pazmep o6yBu 15 16 17 18 19 20 21 22 23 24
Yacrora 128 1116191514192016



0) Mona gaHHOTO psija — yuciio 23.

B) Bocmonbzyemcst JaHHBIMU TaONUIIBI [T TOCTPOCHUS JHArPaMMBbl 4YacTOT, B KOTOPOH 110
TOPU30HTAIBHON OCH OTJIOKEHBI HOMEPA UMEIOIIUXCS Pa3MEPOB, 110 BEPTUKAIBHON OCH —
KOJIMYECTBO I1ap KaXJ0Io pa3mepa.

r) Harigem cpegHuin pasmep. [Ins aToro cHavarna BblYMCIMM CyMMY BCex YneHoB psaga: 15 -12+ 16 - 8 +
17-11+18-16+19-19+20-15+21-13+22 - 19+ 23 - 20 + 24 -16 = 3000, 3atem o6LLee
KONMMYeCTBO NEHOB psiga. ATo yaobHo caenath, CoXuB YacToThl: 12+ 8 + 11+ +16 + 19+ 15+ 14 + 19
+ 20 + 16 = 150, ganee, pasgenys NepBbI pe3ynbTaT Ha BTOPOW, Nony4muMm cpegHun pasmep: 3000 /
150= 20.

IIpakTnueckas padora Ne 47, 48

Tema: MateMaTuueckas CTaTUCTHKA. PelieHue 3amad.
Hean: 3akpeneHne Noay4YeHHbIX 3HAHUN.
1 BapuanT

1. Ha cTos 0oqHOBpEMEHHO OpOCaIOT JIBa UTPATBHBIX TETPAdAPa, TPAHH KAXKIOTO U3 KOTOPBIX
MIpOHyMepoBaHsbl unciamu 1, 2, 3, 4. CoctaBuTh TaOIHILy pacipe/ielieHUs 110 BEPOATHOCTSIM 3HaUE€HUIN
CIIy4aitHOM BEIMYHMHBI X — CyMMBI OUYKOB Ha I'PaHAX TETPa’3IpOB, KACAOIIMXCS MIOBEPXHOCTH CTOJA.

2. B Tabnune nmpuBeneHsl pazmepsl oaexasl S0 yaammxcs 10 kiracca. Ha ocHOBaHWM 3THX TaHHBIX
COCTaBUTH TAOJIMILY PACTIPEICICHHS TI0 BEPOSTHOCTIM 3HAUYCHUN CIyJailHON BETUYHHBI X — pa3MepoB
oaex el yaamuxcs 10 kimacca. CoctaBuTh TaOMUIIBI pactipeesieHns o yactotaMm (M) B OTHOCHTEIIbHBIM
gactoram (W)

50 40 44 44 46 46 44 48 46 44
38 44 48 50 40 42 50 46 54 44
42 42 52 44 46 38 46 42 44 48
46 48 44 40 52 44 48 50 46 46
48 40 46 42 44 50 46 44 46 48

3. IToCcTpOUTH MOJUIOH YAaCTOT U MOJMIOH OTHOCUTENbHBIX YACTOT 3HAYCHUH CIIy4ailHOW BEJIMYMHBI X,
pacrpeenieHne KOTOPOM MPeACTaBICHO B TaOIHIIE:

X 11 12 13 14 15

M 3 1 5 6 5

4. Haiitu pa3max, MOJly U MEMaHy BBIOOPKH:
1, 3, -2, 4, -2,0, 2, 3, 1, -2, 4
[TocTpoUTh MONUIOH YacTOT 3HAUYCHUI BEIMUMHBI U yKa3aTh HA HEM pa3Max, MOJY U MeIUaHy.

IIpakTHyeckas padora Ne 47, 48

Tema: MatemaTnueckast ctaTUCTHKA. Pemmenue 3agay.
Hean: 3akpenieHue Noay4YeHHbIX 3HAHUH.

2 BapuaHT



1. Ha cron onHOBpeMeHHO OpOCarOT UTpaNIbHBIA KyOHK M UTPaIbHBIN TeTpa’p (rpaHu KOTOPOTO
pOHyMepoBaHbl unciamu 1, 2, 3, 4). CoctaBuTh TabIUILy pacipeeseHHus M0 BEPOATHOCTIM 3HAUYCHUN
CJIydaifHOM BeIMUYMHBI X — CyMMbI OUKOB, BBIIIABIINX HAa KYOUKE U IPaHU TETpasdzpa, Kacaroleics
IIOBEPXHOCTHU CTOJIA.

2. B tabnuie npuBeneHsl pazmepsl onex bl S0 yuanmuxcs 10 knacca. Ha ocHOBaHWM 3THX TaHHBIX
COCTaBUThH TAOJHILY paclpe/iesieHUs] 110 BEPOSTHOCTSIM 3HAUCHHN CITyJaifHON BEJIMYMHBI X — pa3MepoB
onexabl yyamuxes 10 kiacca. CoctaBUTh TabIUIBI pacnpezeneHus o yactoraM (M) U OTHOCUTEIbHBIM
gactotam (W)

42 42 52 44 46 38 46 42 44 48
48 40 46 42 44 50 46 44 46 48
50 40 44 44 46 46 44 48 46 44
46 48 44 40 52 44 48 50 46 46
38 44 48 50 40 42 50 46 54 44

3. [locTpouTh MOJMIOH YaCTOT U MOJIUTOH OTHOCUTENbHBIX YaCTOT 3HAUEHUH CITydyailHOH BEIMYMHBI X,
pacrpeielieHie KOTOPOH IPEACTaBICHO B TaOJIMIIE:

X 23 24 25 26 27 28

M 6 5 2 3 1 3

4. Haiitu pa3max, MOJly U MeMaHy BBIOOPKH:
02; 04, 01; 05; 0,1, 0,2; 0,3; 0,5; 0,4; 0,6

HOCTpOI/ITI) MOJIMTOH YacTOT 3HAUCHUN BEIIMYNHBI U YKa3aThb Ha HEM pasMax, MOy U MCIUaHY.



4. KPUTEPUU U HIKAJIBI ONIEHUBAHUA

KpurepusimMu OLIEHKM IPAKTUYECKUX 3aHATUM SIBIISAIOTCSA:

— YpOBEHb OCBOCHHS y4eOHOTO MaTepuana;

— YpOBEHb YMEHHS  HCIOJB30BAaTh TEOPETHUECKHE 3HAHHUA TMPU  BBIOJHECHUH
MPAKTUYECKUX 32124,

— YpOBEHb YMEHHs aKTUBHO HCIIOJIb30BaTh 3JEKTPOHHBIE 00pa30BaTENIbHBIE PECYPCHI,
HAXOJUTh TPEOYIONIyIOCS HHPOPMAIIHIO, U3y4aTh €€ U MPUMEHSITh Ha IPAKTHKE;

— 000CHOBaHHOCTh M YETKOCTh U3JIOKECHHS MaTepHaa;

— odopmileHHe Marepuaja B COOTBETCTBHM C TpPeOOBaHWSIMH, YyKAa3aHHBIMH
MIPETo/1aBaTeNIeM B HACTOSIINX METOIUIECKUX PEKOMEHIAIUSX.

Kasx it Bus1 paboThI O1IEHUBAETCS 110 TISATH OAJIBHON TITKAJIE:

«5» (0TIINYHO) - 32 TIIyOOKO€E U MOJIHOE OBJIa/IEHUE COJIepKaHueM yueOHOro MaTepuana, B
KOTOpPOM OOyJaromuiicss cBOOOTHO M YBEPEHHO OPHUEHTHPYETCS; 32 YMEHHE NpPaKTUYECKU
NPUMEHSTh TEOPETHUYECKHE 3HAHWS, BBICKA3blBaTh W OOOCHOBBIBATH CBOHM  CYXKJICHHUS;
TIPEICTaBIICHHBII MaTeprall BBITIOJIHEH aKKypaTHO, C COOJIOIGHUEM CTPYKTYPhl OpUTHHAIIA.

«» (xoportIo) - eciii 00yJarOIIHIACS MOJTHO OCBOMJI YYeOHBIN MaTepHall, BiIajeeT HayqHO-
MOHATUHHBIM amlapaToM, OPHEHTUPYETCS B HM3YYEHHOM MaTepHalie, OCO3HAHHO TPUMEHSET
TEOpETHUYECKHIE 3HAHUS Ha TIPAKTUKE, TPaMOTHO M3JIaraeT OTBET, HO coJiepKaHue 1 (jopma oTBeTa
UMEIOT OT/CJbHBIE HETOYHOCTH; TIPEACTaBICHHBI MaTephall BBHIMIOJHEH AaKKypaTHO, C
coOI0IGHUEM CTPYKTYpbl OpUTHHANA.

«3» (YHIOBJIETBOPUTEIBHO) - €CIIM OOYJArOIINIICS OOHApPY)KMBAECT 3HAHWE M TIOHWMAHHE
OCHOBHBIX TIOJIO)KECHUH y4eOHOTO MaTepuaiia, HO M3JaraeT ero HETOJHO, HEMoCIeI0BaTeNbHO,
JIOTYCKaeT HETOYHOCTH, B MPUMEHEHHWU TEOPETUYECKHX 3HAHMM NpH OTBETE Ha MPAKTHUKO-
OpUEHTUPOBAaHHBIE BOIIPOCHI; HE YMEET JI0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CY)KJICHUSI.

«2» (HEYIOBJIETBOPHUTEIIBHO) - €CJIM 00YJaIONTUHCI UMEET pa3pO3HEHHbIC, OECCUCTEMHBIE
3HAHMUS, JOMYCKAeT OUIMOKH B ONpeAeIeHUN 0a30BbIX MOHITHIA, HCKaKAaeT UX CMBICI; HE MOXKET
MPAKTUYECKU MMPUMEHATh TEOPETUYECKUE 3HAHUSI.

Kaxnas camoctosaTenbHass paboTa OIIEHMBAeTCI B COOTBETCTBHHM C KpPUTEPHUSIMH
OILICHUBAHMUSI B LI€JIOM WJIH 10 OTAEIHHO B3STHIM BUIAM padoT.

S. METOIUYECKHUE PEKOMEHIALIIUU UISA OBYYAIOIUXCA

HpI/I BBIIIOJTHCHHHU ITPAKTUYCCKUX 3aHATHH HCO6XO,Z[I/IMOZ

— O3HAaKOMHUTBCA C TCMOﬁ, OCJIbIO CaMOCTOATEILHOM pa6OTLI, IopsAaAKoM €€
BBITITOJIHCHH A,

—  BBIIIOJIHHUTH pa60Ty COIJ1aCHO 3aJ1aHUIO,

—  BBIIIOJHCHHBIC 3aJaHHA Oq)OpMI/ITB B COOTBCTCTBHUU C TpC6OBaHI/I${MI/I K BBIINIOJIHCHHUIO
n O(bOpMHCHHIO 38.,[[8.HPII>1, YKa3aHHbIX B METOJUYCCKUX PECKOMCHIAUSX ,

— HOpeACTaBUTb MaTCpual BbIIIOJIHCHHOTO 3aJlaHusd B CpPOK, YCTaHOBJICHHBIM
MpennoaaBaTCIICM.

6. THO®OPMALMNOHHOE OBECIIEYEHHUE BbIIIOJIHEHUSA

6.1. [TeuaTubie U3AAHUA:

1. Maremaruka: y4eOHMK /Ui CTYACHTOB YUPEKIEHUN CpenHero mpodeccnoHalIbHOTO
obpazoBanus/ M. U. bammakos - M. Axagemus, 2024

2. Marematuka. [IpakTukyM [UIsl CTYACHTOB YUPEXKICHHH CpeaHero MpoecCHOHATHHOTO
obpazoBanus/ M. U. bammaxkos - M., 2023



10.

6.2. DJIeKTPOHHBbIEe U3/1aHUs (3JIEKTPOHHbIE pecypchbl):

Matematuka. DIEKTPOHHBIH  y4eOHO-METOJAMYECKUI KOMIUIEKC JJIsi  CTYJIEHTOB
yupexIeHuH cpeanero npodeccuonaabuoro oopasosanus/ M. U. bammakos - M., 2022.
CaiiT: uH(pOpMAIMOHHBIE, TPEHHUPOBOYHbIE ¥  KOHTPOJbHBIE  MaTepHalbl. -
www.fcior.edu.ru

CaiiT: eauHas KOJUICKIIMH IU(PPOBBIX 00pa3oBaTeIbHBIX pECypcoB: - WWW.School-
collection.edu.ru

Caiit: oOpa3oBaTelibHbIC PECypChl MHTEPHETa-MaTeMaTrnka: Www.alleng.ru

CaiiT: oTKkpbITHI OaHk 3a1a4 EI'D no maremaTuke: - Www.matege.ru

6.3. JlonoTHUTeIbHbIE HCTOYHHKU:

Anrebpa u Hauana MareMatudeckoro aHanusa. 10 -11 kimacesl: yueOHUK 1715
obureoOpaszoBarenbHbIX opranuzanuid/ I11I. A. Anmumos u np. — M. [IpocBemenue, 2024
I'eomerpus. 10 -11 xnacceol: yueOHUK U1 00111€00pa3oBaTeIbHBIX Opranu3zanuit/ JI.

C. Atanacss u ap. — M.: [Ipocsemienue, 2022

Matemaruka 115 mpogeccuil U crienuanbHOCTEN COIMAIbHO-PKOHOMUYECKOTO PO (UIIs:
y4eOHUK Ui CTYJI€HTOB YUpEeXKAEHUN CpeTHEro NpodecCHOHaIbHOro 00pa3oBaHus/
I'yce B. A., I'puropses C. I'., IBosruna C. B. - M., Akanemns, 2019


http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
http://www.alleng.ru/
http://www.matege.ru/
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