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1 HOACHUTEJIBHASA 3AIIMCKA

Paboueli mporpamMMoil y4eOHON AUCHUIIUHBI «MaTeMaTHKa» MPEeIyCMOTPEHO MPOBEICHHE
MPAKTUYECKUX 3aHITHUI.

CoctaB u cojaepXaHUE MPAKTUUECKUX 3aHATUH 1O 00Ieo0pa3oBaTeIbHON MOATOTOBKE
HampaBlieHbl Ha peanu3anuio DenepaibHOr0 TOCYJAPCTBEHHOTO OOpa30BaTEIbLHOrO CTaHAapTa
cpeaHero obmiero 0opa3oBaHusl.

Benymeit tuaakTH4ecKon 11eNIbl0 MPaKTUYECKUX 3aHATHH ABIseTCS (GOPMUPOBAHUE YUEOHBIX
MPAaKTUYECKNX YMEHUU (YMEHUH pelaTh 3a/1aud M0 MaTeMaTHKe), HEOOXOIUMBIX B MOCIEAYIOMIEeH
y4eOHOM 1eATeIbHOCTH M0 YYEOHBIX NUCUUIUIMH MPOTrPaMMbl MOATOTOBKH CHELIHATUCTOB CPEIHETO
3BEHA €CTECTBEHHOHAYYHOTO U 00IIENpOoeCcCCHOHATBHOTO IUKIIOB.

B pamkax mpakTH4ecKoro 3aHATHs OOydYaroluecsi MOTYT BBINMOJHSATH OJHY HJIM HECKOJIBKO
IIPaKTHUYECKUX padoT.

ConeprkaHue MpakTUYeCKuX paboT OpHEHTUPOBAHO Ha ()OPMUPOBAHHE YHUBEPCAJBHBIX YYEOHBIX
JIEUCTBUM:

Jluunocmmuoix:

JIP4 - chOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKM W OOIECTBEHHOW NPAKTHKH, OCHOBAHHOTO Ha JWajore KyJlbTyp, a Takke
pa3auyHbIX (POpM OOIECTBEHHOI'O CO3HAHUS, OCO3HAHUE CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

JIP9 - TOTOBHOCTH M CIIOCOOHOCTH K OOpa30BaHHIO, B TOM 4YHCIIE CaMOOOpa3OBaHHUIO, Ha
MPOTSKEHUH BCEH JKU3HU; CO3HATEILHOE OTHOILIEHUE K HEPEPHIBHOMY 00pa30BaHHUIO KaK yCIOBHIO
yCIIeuTHOM MpodeccnoHanbHOM U 001IECTBEHHON AESITETbHOCTH;

JIP13 - oco3HaHHBIA BEIOOp Oynymed mnpodecchrn W BO3MOXKHOCTEH —peanu3anuu
COOCTBEHHBIX JKM3HEHHBIX IIJIJAHOB, OTHOILIEHHE K MPOPECCHOHANBHON MAESITENbHOCTH KakK
BO3MOXKHOCTH  Y4acTHsi B PCUICHHHM  JIMYHBIX,  OOIIECTBEHHBIX,  T'OCYJapCTBEHHBIX,
oO0IIeHaIMOHATBHBIX TTPOOJIEM;

Memanpeomemmnbix:

MP1 - yMeHue CaMOCTOSITEIBHO ONPENENATh LENU ACSITEIBHOCTH U COCTABIATH IUIAHBI
NESTeIbHOCTH;  CaMOCTOSITEIbHO  OCYLIECTBJSITh,  KOHTPOJUPOBATH U  KOPPEKTHUPOBATh
JESTENIBHOCTD; MCIOIb30BaTh BCE BO3MOKHBIE PECYpPCHI ISl JOCTHKEHMSI MIOCTaBICHHBIX LIEJIEH U
pean3alyi MIaHOB JEesITeNbHOCTH; BHIOMPATh YCIIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIUsX;

MP3 - BnajeHue HaBBIKAMH TO3HABATENbHOM, Y4eOHO-MCCIEAOBATEIbCKONM U MPOEKTHON
NeSITeNIbHOCTH, HaBbIKaMU pa3peleHus mpobiieM; ClIoCOOHOCTh U TOTOBHOCTh K CAMOCTOATEILHOMY
IIOMCKY METOJIOB PEUICHMSI IPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PAa3JINYHBIX METO/I0B IIO3HAHMS;

MP4 - roTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIbHOW HMH(pOPMAIIMOHHO-TIO3HABATEIbHON
JesTeIbHOCTH, BIIAJICHUE HABBIKAMH IMOJIy4YEeHHsI HE0OXO0AUMOM MH(POPMALUU U3 CIOBapel pa3HbIX
TUIIOB, YMEHUE OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpPMALIUU, KPUTUYECKU OIIEHUBATh
Y UHTEPIIPETHPOBATh UH(OPMALIHIO, TOTYIAEMYI0 U3 Pa3IMYHBIX HCTOYHHUKOB;

MP5 - yMeHue WuCHONIB30BaTh CpencTBa HWH(MOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
texHonoruil (nanee - MKT) B pemieHnr KOTHUTHBHBIX, KOMMYHUKaTUBHBIX M OpraHU3allMOHHBIX
3aMa4 ¢ coOmrofieHMeM  TpeOOBaHWUN  APrOHOMHUKH, TEXHUKH OE€30MacHOCTH, THUTHEHHI,
pecypcocOepexeHus, MPaBOBbIX U 3THYECKUX HOPM, HOPM MH(POPMALIMOHHOW O€3011aCHOCTH;

MP9 - BnajeHue HaBbIKAMHM IIO3HABATENbHOM pediekcHH Kak OCO3HAHUS COBEPIIAEMBIX
JEMCTBUM M MBICIUTENBHBIX NPOLIECCOB, UX PE3YJIbTATOB M OCHOBAaHWUI, TPaHUI] CBOETO 3HAHUS U
HE3HaHUs, HOBBIX IT03HABATENbHBIX 3a/1a4 U CPEJICTB UX TOCTHKEHUS.

B pe3ynbrare ux BBIOIHEHUS J0JKHBI ObITH C(OOPMHUPOBAHBI IPEIMETHBIE PE3YIbTATHL:

I1P1 - cpopmupoBaHHOCTH MPEACTABIEHUN O MaTEMaTUKE KaK 4YaCTH MUPOBOM KYJIbTYPHI U O
MeCTe MaTeMaTHKH B COBPEMEHHOW IMBMJIHM3AIMM, O CIIOCOOAaX OMMCAHUS HAa MaTeMaTHYeCKOM
SI3BbIKE SIBJICHUN PEaTbHOTO MUPA;



I1P2 - chopMUpOBAaHHOCTH MPEICTABICHUI O MATEMAaTHUYECKUX MOHATUAX KaK O BaKHEHIITNX
MaTE€MaTHYECKUX MOJENSAX, MO3BOJIIOMIMX ONUCHIBATh M M3Yy4yaThb Pa3HbIC MPOLIECCHI U SBIICHHUS;
ITIOHUMAaHHE BO3MOKHOCTH aKCHOMAaTUYECKOI0 IOCTPOCHUSI MATEMaTUYECKUX TEOPUH;

[1P3 - BnajgeHune MeTogaMu JOKA3aTeIbCTB U aITOPUTMOB PELIEHUS; YMEHUE UX MPUMEHSTH,
IIPOBOJIUTH JIOKA3aTEIIbHBIC PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;

[1P4 - BrnageHue cTaHIAPTHBIMM NPUEMAaMH PELICHHS PALMOHAIBHBIX M HPpPALlUOHAIbHBIX,
II0KA3aTENIbHBIX, CTCIICHHBIX, TPUTOHOMETPUYECKUX YPABHECHUIN U HEPABEHCTB, UX CUCTEM,;

I1PS - cdopMUPOBAaHHOCTH MpEACTAaBICHUI 00 OCHOBHBIX MOHATHSX, HAEAX M METOJax
MaTE€MaTHYECKOr0 aHAJIN3a;

[1P6 - BnajzeHre OCHOBHBIMU MOHATUSIMU O IUIOCKUX U ITPOCTPAHCTBEHHBIX T€OMETPUYECKUX
¢urypax, Mx OCHOBHBIX CBOWCTBax; c()OPMHPOBAHHOCTH yYMEHHUS paclio3HaBaTh Ha dYEpTEXkax,
MOJIENISIX U B pEAIbHOM MHpE TIeOMETpUYecKHe (UTrypbl; MPUMEHEHHE M3YyYEHHBIX CBONCTB
reoMeTpHUECKUX GUTyp U GOPMYII AJsl pelICHHsI TEOMETPHUECKUX 33/1a4 U 3a]1a4 C MPAKTUIECKUM
CoJlepKaHUEM;

[IP7 - copMUpPOBAaHHOCTH MPEICTABICHUNA O TMpoIeccax U SBICHUSX, HMEIOIIUX
BEPOATHOCTHBIN XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEaJIbHOM MHpPE, 00 OCHOBHBIX
MIOHATUAX DJIEMEHTAPHOM TEOPUM BEPOATHOCTEW; YMEHUH HAxXOIWUTh U OLICHUBATh BEPOSITHOCTH
HACTYIUICHHUS] COOBITHI B MPOCTEUIINX MPAKTUYECKUX CHUTYAIUSIX U OCHOBHBIE XapaKTEPUCTHKHU
CIIy4aiiHBIX BEJIMYMH;

[IP8 - BnajgeHue HaBbIKAMHU HCIOJIB30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IIPOrpamMMm IIpH
pelieHny 3a1ay;

I[IP9 - cdopmMupoBaHHOCTH TMPEACTaBICHUA O HEOOXOJUMOCTH JI0Ka3aTeIbCTB MPHU
00OCHOBAaHWU MATEMAaTHUYECKUX YTBEPKICHHH M POJM aKCMOMATHKH B TPOBEICHUH JIEAYKTUBHBIX
paccykJIeHUH;

[IP10 - cdopMuUpOBaHHOCTH NOHATHUIHOTO ammapara I0 OCHOBHBIM paszjieiaMm Kypca
MaTEeMaTHKH; 3HAHUI OCHOBHBIX TeopeM, (GOPMYN M YMEHHUS UX MPUMEHSITh; YMEHUS J0Ka3bIBATh
TEOPEMBbI U HaXOJUTh HECTAHAAPTHBIE CLIOCOOBI pElIeHMs 3a/1aY;

IIP11 - cdopMHpPOBAaHHOCTH YMEHUH MOJIENIMPOBATh pEAlbHbIE CHUTYyallUH, HCCIEI0BaTh
ITOCTPOEHHBIE MOJIENIN, UHTEPIIPETUPOBATH NIOJYYCHHBIN PE3YIIBTAT;

IIP12 - chopMHUpPOBAaHHOCTb MPEACTABICHUH OO0 OCHOBHBIX MOHATHSAX MaTeMaTHYECKOIro
aHaJlu3a W UX CBOMCTBaxX, BJaJEHHE YMEHHEM XapaKTepU30BaTh IOBeACHHE (DYHKIUH,
HCII0JIb30BaHUE TIOJYYEHHBIX 3HAHUM JUIsl ONMCAHKS U aHAJIN3a PeaJIbHbIX 3aBUCUMOCTEN;

[1P13 - BrageHne yMEHUSMHU COCTABIIEHUS BEPOSITHOCTHBIX MOJIETEH MO YCIOBUIO 3a/a4dl U
BBIUMCIICHUS] BEPOSITHOCTU HACTYIUICHUs COOBITMH, B TOM 4MCJIE€ C HpUMEHEHHEM (opMys
KOMOMHATOPUKU M OCHOBHBIX TEOPEM TEOpPUU BEPOATHOCTEW; MCCIEI0BAaHUS CIyYalHbIX BEJIUYUH
10 UX pacIpenelICHUIO.

BrinonHenue npaktuyeckux padboT no yueOHol aucuunianHe «MaTtemaTrukay HalnpaBieHO Ha:

- 0000mieHre, cHUCTeMaTU3alUio, YIIIyOJeHHe, 3aKpeljieHWe, pa3BUTHE M JAETaU3alluio
MOJIYYEHHBIX TEOPETHUECKUX 3HAHUI 10 KOHKPETHBIM TeMaM y4eOHOW JUCIUILTUHBL,

- (opMHpOBaHHME YMEHHUI NPUMEHSTH IOJyYCHHbIE 3HAHHUS Ha MPaKTHKE, pealln3aluio
€AMHCTBA MHTEIUIEKTYaJIbHON U IPAKTUYECKOM AESITEIIBHOCTH;

- (opmupoBaHHMe W pa3BUTHE yMEHHWI: HaOMOAaTh, CpaBHUBATh, COIMOCTABIIATH,
aHaJIM3UpoOBaTh, JeiaTh BBIBOABI M O0OOIIEHHS, CaMOCTOSITEIbHO BECTH HCCIEIOBAaHUS,
MOJIb30BATHCS PA3IMYHBIMU TIPUEMaMHU MU3MEPEHUN, OOPMIIATh PE3yJIbTaThl B BHJIE TAOJHUI, CXEM,
rpauKoB;

- pa3BUTHE HHTEUIEKTYalbHBIX yMEHUH Yy OyIylmIMX CIEHUAINCTOB: aHATUTHYECKHX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIP.;

- BbIpaOOTKY NpHU pEIIEHUH IOCTABJICHHBIX 3aJad MpPO(EeCcCHOHANBHO 3HAYMMBIX KadyecTB,
TaKuX KaK CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKAsi MHUIIMATUBA.
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[IpakTiueckue 3aHATHS TPOBOJSITCS TOCIE COOTBETCTBYIOIIEH TEMBI, KOTOpas 00eCreurBacT
HaJIMYME 3HAaHUH, HEOOXOIUMBIX 151 BBITIOJIHEHHS TIPAKTUYECKUX PAOOT.



2METOAUYECKHUE YKA3AHUS

Tema 1.1. PazBuTHe NOHATHSA 0 YUCTIE
IIpakTuyeckoe 3ansaTue Ne 1

«Apml)MeTn'{ecmle JeCTBUA HAJ PAIUOHAJTBHBIMHA U KOMIIJICKCHBIMHA YUCTIaAMU»

eab padoTbi: [[I0BTOPUTH NEUCTBUS C IEUCTBUTEIbHBIMU M KOMIUIEKCHBIMU YHCIIAMH.

BoinosinuB padory, Bel Oyjaere:
YMETDb BBIINIOJIHATH HCﬁCTBHﬂ Hal palliOHAJIbHBIMU U KOMILJICKCHBIMHA YU CJIAMHU.

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaHBHBIC 3a/laHus, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKTDBI JICKIUH.

3aganme:
1. BBIHOJIHHTB I[ef/'ICTBI/ISI C paI_II/IOHaJ'IBHI)IMI/I qucJjJiaMu:

7) § 3
2. BEITOIHUTE HCﬁCTBHH C KOMIIJICKCHBIMHU YU CIIaMH:

(8+i):(2-3i).

ITopsinok BbINoJIHeHUs padoThI:
BHuMaTenpHO 03HAKOMBTECH C YCIOBUEM 3aaHMUS.
Ilonp3ysick  CBOMMH UIKOJIBHBIMM 3HAaHMSAMM (B cllydae 3aTpyJHEHMsI BOCIOJIB3YHTECH

CIPaBOYHBIMU MaTE€pUaIaMHU), BBIIIOJIHUTE 3aJJaHUE.

Xoxa padoThI:
3amanme Nel

2L I+ 3

HstsT s s
k] <4 I+4 T
) t: =7 =5 1L

Lyt Y EUNE. DR B
3)3E+4;—[3+4]+(5+5)—?+5—?5;
z Y _ L) t_t
2 doti=n-0+(i-Y=2+i=22
23 T p_Fs_7Tr_ 7
Sytz’s 12 3 123 33 %



7)
3amanue No2
Haiitu (8+1):(2-3i).

2+0
Pemenue. [lepenuiiem 310 OTHOIIEHUE B BUJE JpOOU: 2-3i
VYMHOXUB, €€ YHCIUTENb M 3HAMEHaTellb Ha 2 + 3i ¥ BBINOJHUB BCE IPEOOpa3OBaHMs,

IMOJIyYHM:
(a+02+30 _ L31+26(

(I-A0302+303 13

=1+ 2

(I)opMa NMpeacTraBJdCHusd pe3yjabTaTa: BbIIIOJIHCHHOC 3aJaHKC.

Kpurtepun onenku:

Ouenka "oTJHYHO'" CTaBUTCS, €CIIM padoTa BBIMOJHEHA B IOJHOM 00BEME ¢ COOIOIEHUEM
HE0OXO0TMMOM TIOCTICIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABMILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIllMCH U BEIYUCICHHA.

Ounenka ''Xxopomio' CcTaBUTCS, €CIHM BBIIOJIHEHB TpeOOBaHUS K OIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yI0BJIETBOPUTEJbHO'" CTAaBUTCS, €ciid paboTa BBHINIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCcTH TAaKOB, YTO MO3BOJISET MOJNYUYUTh MPABUIbHBIC PE3YIbTAaThl U BHIBOJIBL,
B XOJI€ TIPOBEACHUS PaOOTHI OBLITH TOMYIIICHBI OITHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €clid PadOTa BBHIMOIHEHA HE TOJHOCTHIO MU
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 1.1. Pa3zBuTHe NOHATHSA O YHCTIE
IIpakTuyeckoe 3ansaTue Ne 2
«ToxnecTBeHHbIE MPEOOPA30BAHUS PANMOHAJBHBIX BbIPAsKEHUIN»

Hear paGorebi: IloBropuTh  QOpMyIBl  COKPAaUIEHHOIO  YMHOXKEHHSA.  3aKpenuTh
TEOpEeTUYECKHE 3HAHUs, YTIyOJIeHHOE pelIeHne  M3y4eHHOTro MaTepuana, IIPUMEHEHNE
MOJIYYE€HHBIX 3HAHUH JJIs1 pelIeHUs 3a/1a4.

Boinoainus padorty, Bel Oynere:
yMeTb: peniath 3a/1a4yu 1o anreope.

MarepunanbHoe obecrniedeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI .]'IGKI.II/IfI.

3ananue: yng)ocmn, BBIPAKCHUS:
a) (3p°-2y’)°.
6) (1 —a)-(1 +a)-(1+a’)(1L+a".
B)(x—m)*(x+m)>.
r) (2n — c)-(8n® + ¢3)-(c® + 2cn + 4n?).

IHopsiaoK BbINIOJIHEHHS PA0OTHI:
1. BHMMaTenbHO O3HAKOMBTECH C YCIOBUEM 3aJaHMS.
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2. Ilonb3ysach CBOMMM IIKOJBHBIMHM 3HaHMSIMM (B Cilydae 3aTPyAHEHHS BOCIOJB3YHTECH
CIPaBOYHBIMU MaTE€pUAIaMHU), IPUMEHUTE HYKHYIO (OPMYIly COKPAIIEHHOTO YMHOKEHUS.

Xox padoThI:

3ananue: yHg)OCTI/ITb BBIPAKEHHSI, TPUMEHUB (DOPMYJIBI COKPAIIIEHHOTO YMHOKCHUSL.

a) (3p—2y°)*=27p® —54p’y* +36p%y° - 8y°.

6) (1-a)(l+a)l+ad)@+a)=(1-ad) (@1 +ad)(1+a%) =(1-a%) (1 +a")=1-4a°.

B)(X—m)* (x+m)*=(x>-2xm+m?)(x>+2xm+m?)=x*+2x3+x’m*-2m-4x’m2-2xm*+m>*+2xm* +
+m*=x* - 2x*m? + m*.

r) (2n — ¢)-(8n° + c*)-(c® + 2cn + 4n?)= (2n — c)-( 4n® + 2cn +c?) (8n® + +c®)=(8n*- ¢*) (8n° +
c®)=64n°—c®.

(I)opMa NMpeacTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepumn oneHku:

Ouenka "oTau4HO'" CTaBUTCS, eclii paboTa BBHIMIOJTHEHA B IMOJIHOM 00BEME ¢ COOTI0ICHIEM
He0oOXO0IUMOM TOCIIEI0BATENBHOCTH JICHCTBUI; B OTBETE MPABHIBHO U aKKYPaTHO BBITIOJHEHBI BCE
3aIMCH Y BBIYUCIICHUS.

Ouenka '"xopomio' CTaBUTCS, €ClAM BBIIOJHEHb TpeOOBaHUS K OLIEHKE "OTIUYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ounenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €cliM paboTa BBHIMOJHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MOJYYUTh MPABUIBHBIC PE3YIbTaThl U BHIBOIBI,
B XO/JI€ MPOBEACHUS PabOThl OBUIH TOMYIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTABUTCS, €CJIM padOTa BBHIMOJHEHA HE MOJTHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TTO3BOJISET ClIeaTh MPAaBUIbHBIX BHIBO/IOB.

Tema 1.1. PasBuTHe NOHATHS 0 YHCIIE
IIpakTnyeckoe 3ansaTue Ne3
«PelreHne pauMoOHAJIbHBIX YPABHEHUI»

Ienp padorbl: 3akpemieHUE TEOPETUYECKUX 3HAHUN, MOBTOPEHHME DAHEE H3YYEHHOIO
MaTepuaia, GopMHUpoBaHUE YMEHUI pelIeHus 3a1ad.

Boinosinus padorty, Bl Oynere:

yMeThb:

- pemaTh palMOHAIBHBIE YPABHEHHUSI, CBOJIAIIMECS K INHEWHBIM U KBa/IPAaTHBIM;

- HCTIOJIB30BATh TpapUUECKUIl METO/] peIIeHUs YpaBHEHHUIA;

- n300pakaTh Ha KOOPIMHATHON MJIOCKOCTH PEIICHUs YPaBHEHUN;

- COCTaBJIATh U pellaTh ypaBHEHMs, CBSA3bIBAIONIME HEU3BECTHBIE BEJIMYMHBI B TEKCTOBBIX (B
TOM YHCII€ MPUKIAIHBIX) 3a7a4ax.

MarepuanbHoe obOecnedyeHue: VHAWBUyanbHBIE 3aJaHus, CIPABOYHBIE MaTEPHAIIHI,
KOHCIIEKTHI JIEKIIUH.

3agaHue: pelIuTh YpaBHEHUS:
a)(3x+1)" +(4x—-1)" = (5x—2)".
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X 7 8
0) - =—
X—-2 Xx+2 X -4

ITopsinok BbINOJIHEHHSI PAa0OTHI:

[Ipu pemeHnn ypaBHEHUN HCHONB3YIOTCS  CIEAYIOIIME TMpaBwia IpeoOpa3oBaHUs
YPaBHEHUU B PaBHOCHWJIbHBIE:

a) KakoW- TuOO0 4WICH ypaBHEHUS MOXHO MEPEHECTH U3 OJHOW €ro 4acTd B JPYTyl C
IIPOTUBOIIOJIOKHBIM 3HAKOM;

0) obe yacTH ypaBHCHHS MOXHO YMHOXXHTh WU Pa3/eIUTh Ha OJHO TO K€ YHCIIO,
oiimyHoe ot 0.

Kpatkue TeopeTuyeckue cBeJleHUs:

Pemenue ypaBaenuit |-l crenenu ¢ ogHoi nepeMeHHOM

-b . . .
ax+b=0, (x =—,a#0 | — nuHEHHOE ypaBHeHHUE | cTeneHu ¢ 0THOM IepeMEHHOM
a

ax’ +bx+c= O(a # 0) — ypaBHeHue |l crenenu ¢ oHOM epeMeHHOI.

1. Onpenenuts BUJl ypaBHEHUSI U CIIOCOO €T0 PEIICHUS.

2. Ecnu ypaBHEHHE IpOOHO-paAIlMOHAIBHOE, TO HAWTH OOIIMII 3HaMEHATeNb BCeX JApoOeH,
KOTOPBbIE BXOJSAT B yPaBHEHHE.

3. YMHOXUTH 00€ YacTH ypaBHEHHS HA OOIIUI 3HAMCHATEIIb.

4. PemnTh Noay4YEHHOE 1I€JI0€ YPABHEHHE.

5. Tlpou3BecTu MPOBEPKY KOPHEW, W HCKIIOYHATH T€ M3 HUX, KOTOPBIE OOpaIialoT B HYIb
oOIIMi1 3HAMEHATETIb.

Tak kak Mbl pemiaeM ApOOHbBIE pallMOHAJIbHBIE YpaBHEHUS, TO B 3HAMEHATENSIX JpoOeit

OyayT mepeMeHHbIe. 3HAUUT, OyAyT OHU U B 00IleM 3HaMeHaTele. Bo BTOPOM MyHKTE alropuTMa
Mbl YMHOXKa€M ypaBHEHHE Ha oOLMil 3HameHartesb. [Ipu 3TOM MOryT MOSBHUTHCS MOCTOPOHHUE
KOPHH, IIPU KOTOPBIX OOIIMI 3HaMeHaTeNnb OyJIeT paBeH HYJIO, a 3HAUYUT U YMHOXKEHHME Ha HEro
Oyzner OeccmbicieHHbIM. [103TOMyY B KOHIle 003aTeNbHO HYXKHO CZENaTh MPOBEPKY MOIYUEHHBIX
KOpHEH.

Pemnm ypaBHeHwUs:

a)(3x+1)" +(4x—1)" =(5x-2)’

Packpoem ck0OKH, puMeHsst GOPMYJIIbI COKPAIIEHHOTO YMHOMKEHHUS (& + b)2 u (a—b)2

Ox% +6X+1+16x> —8x+1=25x> — 20X +4. OX* +6X+1+16Xx> —8x+1—25%> +20x—4=0.
HpI/IBeI[eM HOZ[O6HBI€ YJICHHI, HOJ'Iy‘-H/IM
18x-2=0 2 1
18x =2 18 9
1

OTBCT: X = 5 — KOpCHB ypaBHeHI/IH.
6) X 7 _ 28

X—2 X+2 X -4

PasnosxkuM X°—4 Ha MHOXHTENM U IEePEHEeCeM BCE WIEHbl ypaBHEHHsS B JEBYIO YacTb.
[TpuBenem npobu K o0IIEMy 3HaAMEHATENIO:
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X 7 B 8
x-2 x+2 (x-=2)(x+2)
x(x+2)-7(x-2)-8
=0
(x+2)(x—2)
x2+2x—7x+14—8_o
(x+2)(x-2) B
x> —5x+6
(x+2)(x-2)
Apo0b paBHA HYITIO, KOTJa €€ YHCIMTENb PaBeH HYJIIO0, a 3HAMEHATEIIb HE PaBEH HYJIIO, T. €.
(x+2)(x-2)=0, = X#2, X#—2
x* —=5x+6=0.
D=25-24=1
_5#1,
X2 5

X, =3;X, =2

=0

KOPHM MOXKHO HAWTH 10 Teopeme Buera, HO Tak kak X#2, TO X, =2 — HOCTOpPOHHMIA
KOpEHb, CIIEI0BATENLHO, PEMIEHNEM ypaBHEHHs Oyaer X =3.

Otser: X=3

6)x* —x+4=0

D=1-4.4=-15<0

OTBeT: AeHUCTBUTEIBHBIX KOPHEH HET.
dopma npeacTaBiaeHus pe3yJbTaTa: BIIIOJIHEHHOE 3a/IaHHE.

Kputepun onenkmn:

Ouenka "oTJIMYHO'" CTaBUTCS, €CNTU pabOTa BBHIMOJHEHA B MOJTHOM 00BEME C COOIMIOICHUEM
HE0OXO0TMMOM TOCTIE0BATEIHLHOCTH JICHCTBUI; B OTBETE MPABHJIBHO U aKKypaTHO BBIMOJTHEHBI BCE
3aIIMCH U BBIYUCIICHHUS.

Ounenka "xopomio' CTaBUTCS, €CIHM BBIOJHEHB TpeOOBaHUS K OIEHKE "OTIUYHO", HO
JOTYIIEHBI 2-3 HeloYeTa.

Ounenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €clid pa0oTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBHITIOJIHEHHOW YaCTU TAaKOB, YTO MO3BOJISIET TOJYUYUTh MPABUIILHBIE PE3YJIbTaThl U BBIBOJBI;
B XO/JIe MPOBEACHUS PabOThl OBUIH OMYIIEHBI OIITHOKH.

Ouenka '"Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM pabOTa BBIMOJTHEHA HE MOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIeaTh MPABUIHHBIX BHIBO/IOB.

Tema 1.1. PasBuTHe NOHATHS 0 YHCTIE
IIpakTnyeckoe 3ansaTne Ned
«PelieHre CHCTEM PALMOHAILHBIX YPABHEHUI»
Henb padorsl: [I0BTOPUTH pelIeHHE CUCTEM pallMOHAIBHBIX YPAaBHEHUH .

Boinosinus padorty, Bel Oynere
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yMeThb:
— pemarb CUCTEMBI PALIMOHAIBHBIX YPaBHEHUN;
— HUCHOJb30BATh TPaPUUECKUI METOJ] PEIICHUS] CUCTEM PAllMOHAIBLHBIX YPaBHEHHIA;
— Hn300pakaTh Ha KOOPJIMHATHOM IJIOCKOCTHU PEIIEHUE CUCTEM PALMOHAIbHBIX YPABHEHUH;
— COCTaBJIATb M peulaTh CHCTEMbl PAllMOHAIbHBIX YPABHEHUM, CBS3BIBAIOIINE HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCJIE IPUKIAIHBIX) 3a7a4ax.

MarepuajibHoe o0ecnieueHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MaTCpUaJibl, KOHCIICKThLI JIGKI_[I/II\/JI.

3agaHue: peuIuTh CUCTEMBI PAIMOHABHBIX YPaBHEHHIA:
3x 15y = 16,
1) { y

2X+y=2
{y+2x:6,_
2) 3x? —y®> =8’
1+g—1:0,
Xy
2x+y—-2=0

IMopsinok BbINoJIHEHUs PadOTHI:
pPEIINTh CHUCTEMBI ypPAaBHEHUH WCIOIB3YIOTCS  CIIOCOOBI CIIOKCHHS, IOJCTaHOBKH,
rpau4ecKui.

Kparkue Teopernyeckue CBeACHUS
Pemnm cucreMy ABYX JIMHEHHBIX YPAaBHEHUHN C IByMsI HEU3BECTHBIMH.
3x+8y =31
-10x-7y=-5
PemmM cucremy Bcemu criocob6amu, T.€. yOeAUMCs, UTO Pe3yNbTaT MOJIy4aeTcs Ol HAKOBBIN

U ONPENETNMCsS, KaKOM 13 METO0B 00JIee pallMOHaILHO IPUMEHHUM IS JAHHON CHCTEMBI.
1) Crioco6 moaCTaHOBKH.

31 8

{3x+8y:31 {3x+8y:31 x+§y:3— ng_éy
~10x-7y=-5  |10x+7y=5 10%+7y=5 10[%1_gyj+7y:5
310 80
———Y+7y=5
Pemraem BTOpO€ ypaBHEHNE OTHOCHTEIIBHO «Y»: 3 3 , IPUBEJIEM K 00IIeMy

3HaMEHATEII0 U TaK KaK 3#0 , TO
310-80y+21y =15

-59y =15-310
—295
59y =295, y=—"_5
y y 59
y:5,Torz[ax:2—§~5:g—4—0:—g:—3
3 3 3 3 3
Otser: (-3;5).

2) Coco0 anredpanvyeckoro CaoKeHus
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-10x-7y=-5

YpaBHSIEM 10 MOIYIII0 KO(PPHUIIMEHTHI TP X, JIJIsl 3TOTO0 YMHOKUM IepBoe ypaBHeHue Ha 10,
a BTOpoe — Ha 3.

{3x+8y =31

3x+8y =31 10 30x+80y =310
-10x-7y=-5 3 —-30x—-21y =-15
IMOYWICHHO CJIOKHM U IIOJIYUUM:
59y =295
y=35
noAcTaBuM Y = 5 B 1000€ U3 YpaBHEHU CUCTEMBI, HAIIPUMED B IIEPBOE, 3aTEM HAHIEM X:
3x+8-5=31
3x+40=31
3x=-9
X=-3
noiryqaeM X = —3; Y =5, KaKk ¥ B [IEPBOM cIIyJae.
Ortset: (-3;5).

3) 'paduueckuii crioco0 (cineayeT HOMHHUTB, YTO PE3yJIbTaThl MOTYT OBITh MOJYYEHBI
IPUOIINKEHHO, YTO MOXKHO OOBSICHUTH HAILIUM 3pEHUEM, YMEHHEM IPOBOUTH JIMHUHU, BBIOOPOM
MacmTaba, Hey100CTBOM 3aITMCH YUCIIa U T.JI.)

3x+8y =31
-10x-7y=-5

I'padukom Kax10ro ypaBHEHHs ABIseTcs npsMas (puc.l), a npsmas onpeaessercs AByMs
TOYKaMH.

3x+8y=31
x=0; y=3—1=3Z
8 8
X=2;6+8y =31
_31_6_§_31
\ i -10x-7y=-5
* 3 10x+7y=5
\\\ : \ 0 5
2 X= ; = —
15 y 7
1 Xx=2;20+7y=5;
053"
5 45 4 a8 3 28 2 43 A Mos O N RS- e T e v T .é 7y=—15;y=—§=—2%
R Otser: (-3; 5).
25
3

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.
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Kpurtepun onenkmn:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClM pabOTa BBHIMOJHEHA B IMOJTHOM 00BEME C COOITIOICHUEM
HE0OXO0IMMOM TIOCIIEIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABIILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aMKCy U BBIYUCIICHUS.

Ounenka ''Xopomo' CTaBUTCS, €CIHM BBINOJIHEHB TpeOOBaHMS K OIEHKE "OTIMYHO", HO
JONYIIEHBI 2-3 HeJ0YeTa.

Ounenka "yI0BJIETBOPUTEIBHO'" CTAaBUTCS, €CIIM paboTa BBHITIOJHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YaCcTU TAaKOB, YTO MO3BOJISET MOJYUYUTh MPAaBUIbHBIE PE3YyIbTAaThl U BHIBOJIBL;
B XOJI€ TPOBEICHUS paOOTHI OBUTH TOMYIIEHBI OITHOKH.

Ouenka '""Hey10BJIETBOPUTEJIBHO' CTAaBHUTCS, €CIIM pabOTa BBIMOJIHEHA HE MOJHOCTHIO WIH
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISCT CIETaTh MPABUIHHBIX BHIBOIOB.

Tema 1.1 Pa3BuTHe NOHATHSA 0 YHCJIE
IIpakTuyeckas padora NeS
«PelieHue panuoHAJbLHbIX HEPABEHCTB)»

Heanb padorei: Lenb paboThl: MOBTOPEHUE paHee H3YUYCHHOTO Marepualia, 3aKperuicHHe
TEOPETUYECCKHUX 3HAHHI, IPUMEHEHUE TEOPETHUECKUX 3HAHUH K PEIICHHUIO MPAKTHYSCKHUX 3a/1a4.

Boinosinus padorty, Bel Oynere:
yMeTb:
pelaTh pantoHaIbHbIe HEPABEHCTBA;
WCTIOJIB30BATh TPAPUUECKUI METO/] pEIICHUS PAllHOHAILHBIX HEPABEHCTB;
n300pakaTh Ha KOOPJMHATHOM IJIOCKOCTH pelIeHUe pallMOHAJIbHBIX HEPABEHCTB;
COCTAaBJIAAThL U P€IIAaTh PAallHOHAJIIBHBIC HCPABCHCTB, CBA3BIBAOIINEC HCU3BCCTHLIC BCJIMYHUHBI B
TEKCTOBBIX (B TOM YHCJIE IPUKIAHBIX ) 3a/1a4ax.

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI J'IeKIIHfI.

3ajanue: pemIuTh parmoOHAIbHBIC HEPaBEHCTBA:

1. 5X_7x—1+2x—5 Tl
2 5 10
2. [5-2x|<3,

3.5x—2-3x*>0

Ilopsinok BbINOJHEHHSI padOThHI:

[Ipn pereHnr HEPAaBEHCTB UCIHONB3YIOTCS CIEIYIONIME TMpaBuia mpeoOpa3oBaHUs
HCPaBCHCTB B PaBHOCHUJILHBIC:

a) KaKoii- 100 YJeH HepaBeHCTBA MOXKHO MIEPEHECTH U3 OJIHON €ero

4aCTH B JAPYTI'YIO C IMPOTHBOIIOJOXHBIM 3HAKOM, OCTABUB IIPU 3TOM 0e3 M3MEHEHU 3HaK
HEPAaBEHCTBA;

0)o0e JacTu HEpaBEHCTBA MOYKHO YMHOXKUThH WJIH Pa3/CIUTh HA OJTHO TO K€ MOJIOKHUTEIHHOE
YHCII0, OCTaBUB MPHU ITOM 0€3 H3MEHEHHS 3HAK HEPAaBEHCTBA;

B) 00e gacTu HEPABCHCTBA MOXHO YMHOXUTH WKW Pa3ACIMTh HAa OAHO U TO XKXE OTPULATCIIBHOC
YHCII0, UI3MEHUB TIPU 3TOM 3HAK HEPABEHCTBA HA MPOTHBOMOIOKHBIN
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Ilpm pemeHWU CUCTEM HEPABEHCTB HYKHO pEIIMTh KaXJI0€ M3 HUX M BhIOpaTh oOlee

pelieHue.

Kparkue TeopeTuueckue cBeeHHA:

PemmMm HEPaBCHCTBA.

7x-1 2x-5 7
+—>

1. BY———
2

5

10

Ilepenecem Bce wieHbl B JIEBYIO 4acTh M IpUBENEM K OOIIEMy 3HaMeHaTenro. OOIMiH
3HaMeHarenb 10; Tak Kak 3HaMEHaTENb HE COJEPKUT IEPEMEHHOM, TO B JalIbHEMILIEM €r0 MOKHO HE

nucath (OMyCTHUTB).

50x—-5(7x-1)+2(2x-5)-7>0
50X —-35x+5+4x-10-7>0

19x-12>0
19x >12
12
X>—
19
YIS IS,
E
19

12
Xe| =;+o
(19 j

2. |5—2X| <3TO eCTh
-3<5-2x<3

HCHOJ’IB?;YSI CBOMCTBA YHCJIOBBIX HCPABCHCTB, UMCEM

Y /// /S / /1] >

-3 3

-3-5<5-2x-5<3-5
-8 < -2X < -2; nenmum Ha (—2) , 3HAK HEPABEHCTBA MEHSETCS

4>x>1 < 1l<x<4

I/IJ’II/I MOXXHO 3aIiucaTtb B BUAC CUCTEMBI HepaBeHCTB
5-2x<3 -2Xx<3-5 —2X < -2 Xx>1
5-2x>-3 -2X>-3-5 |-2x>-8 X<4
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OTgeT: X € (1; 4)

3. 5x—2—-3x* >0 - KBaApaTHOE HEPABEHCTBO YMHOKHUM Ha (—1)

3x?-5x+2<0

Haiinem kopHU ypaBHEHUS:
3x*—5x+2=0
D=25-4-6=1

X1 ZE' X1=1'X zﬂzg
26 76 3

Ipaduxom yukimu Y =3X"—5X+2 spisercs mapabona (puc.2), BETBH KOTODOH
2
HaIlpaBJIeHbl BBEPX, a TOUKH NepecedeHus napadonsl u ocu OX x, =1, X, =—

N306pa3um reoMeTpuiecKu:

Pucynok 2. I'padpux ¢pyHkmu

Tak kak MBI pelraeM HepaBeHCTBO 3X°—5X+2<0, To pelleHHeM HepaBeHCTBA OYJeT

MIPOMEXYTOK (MHTEpBai) X € 5;1

Otget: X€| —;1
TBCT 3

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJTHEHHOE 33JaHHE.
Kpurtepun onenkmn:
Ouenka "oTJIMYHO'" CTaBUTCS, €CITM padOTa BBHIMOJHEHA B IMOJTHOM 00BEME C COOIIOIEHUEM

HE00XOAMMOM MOCJIE0BATEILHOCTH ICHCTBUI; B OTBETE MPABUIBHO M aKKypaTHO BBIIIOJHEHBI BCE
3aMuCcH, BEIYUCIICHUS, PUCYHKU U TPapUKU.

Ounenka "xopomio' CTaBUTCS, €CIHM BBIOJHEHB TpeOOBaHUS K OIEHKE "OTIUYHO", HO
JONYIIEHBI 2-3 Heo4YeTa.

Ouenka "yI0BJIETBOPUTEJIBHO' CTAaBUTCS, €clid paboTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO MO3BOJISIET MOJYUYUTh MPABUIBHBIC PE3YIbTaThl U BHIBOJIBI;
B XO/I€ POBEACHUS PabOThI OBUIH JTOMYIIEHBI OIITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBHUTCS, €CJIM padOTa BBIMOJHEHA HE MOJTHOCTHIO WITH
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00BEM BBITTOJIHEHHON YacTH pabOThI HE MO3BOJISET CAENIATh MPaBUIIbHBIX BHIBOJIOB.
Tema 1.3. @ynkuum, ux cBoiicTea, rpapukn
IIpakTnueckas padora Ne6

«Hceaenopanne pynkuuii. CBoiicTBa JMHEHHOMH, KBaAPATUYHOM, KyCOYHO-JIMHEHHON 1
APOOHO-TUHEeHOI PyHKUMIN»

Lenap paGoThbl: HAYYUTHCS ONPEAENSATh YETHOCTh HEYETHOCTh (YHKIUH, MPOBOJIUTH
ucciesoBaHne (YHKIMM HAa MOHOTOHHOCTb, 3KCTPEMYMbl, HYIU (DYHKIUM U TPOMEXKYTKH
3HaKOIOCTOSIHCTBA.

BbinosinuB padory, Bel Oyjaere ymern:

BBIYHCIIATh 3HAUYCHHWE (QYHKIMH 110 33JaHHOMY 3HAYCHHUIO apryMeHTa MPH Pa3IMYHBIX
crioco6ax 3aganusi QyHKINU;

OTIPE/ICIISATH OCHOBHBIC CBOMCTBA YMCIIOBBIX (DYHKIIMH, HILTFOCTPUPOBATH WX HA TpaduKax;

CTpOUTh TpapuKH H3YYCHHBIX (YHKIWH, WUIFOCTPUPOBATh IO TpaduKy CBOWMCTBA
AJIEMEHTAPHBIX ()YHKIIHIA;

UCIIOJIb30BATh MOHATHE ()YHKIIMHU JIJISl ONTUCAHUS U aHAIM3a 3aBUCUMOCTEH BEJIMYNH;

MaTtepuajbHoe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHLHBIC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI JIGKIII/II;'I.

3ananne:
1. Haiitu obnacte onpeneneHuss pyHKUUH Y =
X +x
3
X
2. Uccnenosats GyHKIMIO Y = ————— Ha YETHOCT.
2(x+5)
3. HUccnenosath pyHknuo y =6+vx -(2x —1) Ha MOHOTOHHOCTH M 3HAKOTIOCTOSIHCTBO.

IHopsaok BbINOJIHEHUS PA0OTHI:

1) Haiinure obnacte onpeneneHus GyHKIIUH.

JUd HaxoXXIEHUs NMPOMEKYTKOB 3HAKOIIOCTOSHCTBA HAMINUTE TOYKH IEPECEUEHUSI C OCBHIO
abcuucc, pemuB ypaBHeHue y=0. Haiinennole kopHM pacctaBbTe Ha ocu OX B mopsake
BO3pacTaHMUs M HaWAWTe 3HAK (PYHKIMH Ha KaXJAOM M3 TMOJNYYEHHBIX HWHTEPBAJIOB. 3alHIINTE
pe3ynbTar.

2) Haiigure obnacts onpeaeneHus GyHKIUU. Y OEIUTECH, YTO OHA CHMMETPHYHA.

1.3amenure apryment ¢ynknuu x  Ha "-x". ITlomcraBpTe 3TOT aprymMeHT B
(YHKIIMOHATTFHOE BBIpAXKEHUE.

2.Y1upocTuTe BbIpaKEeHNUE.

3.Takum oOpa3oMm, BBl MONXYYMIH OJHY M Ty K€ (YHKIUIO, 3aNMUCAHHYIO s
aprymenToB "x" u "-x". [TocMoTpuTeE HA IBE 3TH 3aMKCH.

Ecmu y(-x) = y(X), To 3TO yeTHast pyHKIHS.

Ecmu y(-X) =- y(X), To 3TO HeueTHast PYHKIHS.

Ecnu sxe mpo (GyHKIHIO HENb3s CKaszaTh, 4TO Y(-X)=y(X) wiu y(-X)=-y(X), TO 1O CBOWCTBY
YETHOCTH 3TO QYHKIIUS 001Iero Buaa. To €CTh, OHA HE SBIAETCS HU YE€THOM, HM HEUETHOM.

4.3anuiuTe ceNaHHbIe BAMU BBIBOJIBI.
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3) Haiinure obnacth onpeaeneHus GyHKIMUA U HYIU (QYHKIUH, €ClId OHU ecTh. MccnemyiiTe
(bYHKIHIO HA MOHOTOHHOCTh Ha MOJTyYCHHBIX HHTEPBAIax.

@ynkuus  F(X) Ha3biBaeTcs Bo3pacTamomieii Ha orpe3ke [a,b] , ecnu s nr00BIX IBYX
TOueK X1 ¥ Xp u3 [@,b] cnpaBemmuBo HepaBencTBo F(X1) < F(X2), kKorma xi1< Xo.

Oynkius  F(X) Ha3piBaeTCs yObIBawomieil Ha oTpeske [a,b] , eciou uist m00BIX IBYX TOYEK
X1 4 Xp u3 [a,b] cnpasemmmBo HepaBercTBo F(X1) > F(X2), Korma x; < X .

Kparkue TeopeTuueckue cBeeHHA:

1) Haiitu o6nacts onpeaeneHust QyHKIUU Y = + Y TIPOMEXKYTKH 3HAKOIIOCTOSHCTBA.
X +x

Pemenue:

1. O6uacthb onpeeacHus byHKIHAM:

x? +x=0,x(x+1) = 0,x, =0,x, # —1.Paccmotpum Tpu unteppana (—oo;—1), (~L0)u(0;+oc). Ha
unreppanax (—oo;—1)u(0;+0) x> +x>=0, a Ha unreppane (-1;0) x°+x=<0. Ionydaem, uTo
D(y)=(—o0;-1) U (0;+0).

2. Hyneit ¢yHkuum Her, T.K. %7&0, CIIeOBATENbHO TIpaduK HE MepecekaeTr OcCh
xX°+x
a0crucc.
3. Haiinem 3nak ¢pynkuuu Ha unrepBanax (—oo;—1)u(0;+o0) . Ha untepBane (—oo;—1) y <0,
Ha unrepBaie (0;+w) y>0.
3

2) UccnenoBarh QyHKIHIO ) = X—2 Ha YETHOCTb.
2(x+5)

Pemenne: OO6nacte onpeneneHus. OyHKIUS oIpesiesieHa A BCEX X KPOME TeX, KOTOphIe
o0pamiaT 3HaMeHaTelb B HyNIb: X=-5, To ecTb  D(y)=(—o0;-5) U (-5;+x). T.x. obnacts
OIpeJIeNIeHUs] He CUMMETPUYHA , TO IO CBOWCTBY YETHOCTH 3TO (hyHKIMs oOmiero Buaa. To ects,
OHa He SIBJISICTCS HU YETHOM, HU HEYETHOM.

3) UccnenoBarh (QyHKIHMIO V= 6\/7 (2x-1) HA MOHOTOHHOCTh U TPOMEKYTKH
3HAKOIIOCTOSIHCTBA.

Pemenue: O6nacte onpenenenus Gpynkuuu: x >0, 1.e. D(y) = [0;+oo).

Hynu ¢pynkmuu: x1=0, x2=0,5.

[TpomexxyTku 3HakomnocrostHcTBa: Ha wuHTepBane (0;0,5) y <0, Ha unrepsane (0,5;+00)
y>=0.

IIpomMexxyTKM MOHOTOHHOCTH: JoruyHo paccmartpuBath uHTepBan  (0,5+w). C
BO3pacTaHueM aprymenta ot 0,5 10+ oo ¢GyHKIUs BO3pacTaer.

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJIaHUE.

Kpurtepun onenkmn:

Ouenka "oTJIMYHO'" CTaBUTCS, €CITM paboTa BBHIMOJHEHA B MOJTHOM 00BEME C COOMIOICHUEM
HE00XO0TMMOM TIOCTIEIOBATEIHPHOCTH JIEHCTBUI; B OTBETE MPABIIBHO U aKKYPAaTHO BBIMIOJTHEHBI BCE
3aMiCH, BRIYUCIICHUS, PUCYHKH U TpadUKH.

Ounenka "xopomio' CTaBUTCS, €CIHM BBIOJHEHB TpeOOBaHUS K OIEHKE "OTIUYHO", HO
JONYIIEHBI 2-3 HeJo4YeTa.

Ouenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €cld padoTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO IMO3BOJISET MOJYYUTh NMPABUIBHBIE PE3YJIbTAaThl U BHIBOJBI;
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B XOJI€ TPOBEICHUS paObOTHI ObUTH TOMYIIEHBI OITHOKH.
Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBUTCS, €CIIM pabOTa BBIMOJIHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHON YacTH PabOTHI HE MO3BOJISIET CeNaTh MPABHIBHBIX BHIBOJIOB.

Tema 1.3. @yHkuum, ux cBoiicTea, rpapukmn
IIpakTnueckas padora Ne7
«IlocTpoenne u yreHne rpapukoB GyHKIMID

]_[e.m, paﬁ()T])I: MOBTOPCHUEC M3YYCHHOTIO MaTCpUalia, IPpUMCHCHNUEC TCOPCTUICCKUX 3HAHUM K
PEIICHUIO ITPAKTUYCCKUX 3a1a4.

BbinosinuB padory, Bel Oyjaere ymern:

BBIYHCIIATh 3HAUYCHHE (QYHKIUHU 110 33JaHHOMY 3HAYCHHUIO apryMEHTa TPU Pa3THYHBIX
crioco6ax 3aganusi QyHKINU;

OTIPE/ICIISATH OCHOBHBIC CBOMCTBA YMCIIOBBIX (DYHKIIMH, HILTFOCTPUPOBATH WX HA TpaduKax;

CTpOUTh TpapuKH H3YYCHHBIX (YHKIWH, WUIFOCTPUPOBATh IO TpaduKy CBOWMCTBA
AIIEMEHTAPHBIX ()YHKIIHA;

WCIIOJIb30BATh MOHATHE (DYHKIIUH JIJISl OMUCAHUS M aHAJIN3a 3aBUCUMOCTEH BEIIMYHH;

MaTtepuajbHoe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHLHBIC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI JIGKIII/II;'I.

3aganue: mocTpouTh rpaduKu GyHKIUI:
y==i x —Gx—4

IHopsaok BbINOJHEHNS PA0OTHI
DI'paduk GyHxImm FaX2+BX+C, rae a# 0 CTpOHTCS 1O CIIEAYIOIIEMY aJrOPUTMY:
o  Omnucarp GHyHKIUIO, 33JaHHYI0 (OPMYIIOi y=ax2+Bx+c, rnea#0;

8
o 3a]aTh KOOPJMHATHI BEPUIUHBI Xp— —; ) = ax? + ex + ¢ ¥ TIOCTPOUTH
2a

TOYKY Ha KOOPJAMHATHOM IMJIOCKOCTH;

o  TIPOBECTHU OCh CUMMETPUHU NapadoIbl;

o ompenenuTh Hyau GyHKOUM (€CAM  3TO  BO3MOXHO), TOCTPOUTH TOYKH IO
COOTBETCTBYIOIIUM KOOpJHHATAM;

o  HaWTH KOOPAMHATHI TOUKH MepeceueHus rpaduka pyHKINN C OCbIO OpJMHAT U [TOCTPOMTE
€€, a TAaKXKe IOCTPONTE TOUKY, €1 CHMMETPUYHYIO, HA KOOPINHATHOM MJIOCKOCTH;

o  HaWTH, eciii HeOOXOAUMO, KOOPAUHATHI IOTIOTHUTEIbHBIX TOYEK;

2)Ipaduk GyHKIMH y=X"+Px-+Q, e a# 0 CTPOUTCS 110 CIEAYIOUEMY AJATrOPHTMY:

o B kBagpatHOM TpexuieHe X +Px+( BBIIEIUM IOJHBIM KBaapaT: X +px+q = (X-a)2+B

o IMoctpoum rpaduk pyHKIHH y:x2

o Jlemaem mapasuienbHBIN TiepeHoC rpaduka (HyHKIIHHA y:x2 BIOJH ocu abcumcc Ha lal
€IMHHUII BIIpaBo, eciu a> 0 uiu BieBo, ecin a< 0.

o JlemaeM mapayuiesbHBIA NEPEHOC BIOJIb OCH opAanHAT Ha IBI enmumi BBepx, ecnu B> 0
WM BHH3, eciii B< (.

3) Uto6s1 mocTpouTh rpaduk GyHKIUUA Fx2+3 nocTpouM rpaduk GyHKIIUU y=x2 U CclieslaeM
napajuleNbHbIN epeHoc BAoab ocu Oy Ha 3 eAVMHMIIBI BBEDX.
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Xon paboThr:

P e
DIoctpoum rpaduk dynkmuu * Jx® —fx 4.

_pad e
Pemrenne: y=-3x Ox—4 _

napaGomna, ¢ = -5 —3<0 CJIeIOBATENIbHO, BETBH HAIIPABJICHBI BHU3.

Koopaunats! Bepiussl: (—1;-1).
] 4]
xﬁ == =
2f=3) -6
Ya :—3(—3)2 —Gf=-l)—4==3+6-4=-1I;
Hymu ¢ynkiuu:
~ixf —6x-4=0,

3xd 4bx+d=0,
a=35 m=3 c=4,

KBaJlpaTU4Has, rpadux —

ks

D=m - ac,

D=0-3.4=0-/2=-3, -3«

JleficTBUTENBHBIX KOpHEH HET. To ecTh, HET TOYEK MepeceueHusl C OChI0 abCIuce.
Touka nepeceuenus ¢ OV: (0; — 4).

Eony X=05 1o ¥ =0+0-4=-4.

Jlonomautensusie Toukn: (1; =13) , Tak kak y(1)=-3-1° -6-1-4=-3-6-4=-13;

Ctpoum rpaduk.

2)loctpoum rpaduk pyHKUIKUU y=x2-4x+3 C TOMOIIIBIO npeo6pa30BaHHI71.FX2-4x+3—
KBaJpaTudHas, rpaduk — napadomna, a=1, 1 >0 ciemoBarenbHO, BETBH HAIPaBICHBI BBEPX, T.K. X2
4x+3 = (X-2)2 -1, 0o y= (x-2)2 — 1. Ctpoum rpaduk GpyHKIHUN y=x2 U JiefaeM napajijiebHbId
MIEPEHOC BJIOJb OCH alCIice Ha 2 €AMHUIBI BIIPABO U BAOJb OCH OpJIMHAT Ha | equHMIly BHU3. 3)
IToctpoum rpapuk GpyHKIUN y=x2-5 C MOMOILBIO H;)606pa3OBaHI/II7I. YrtoObl OB MOCTPOUTH TpapuK
¢byHKIMM y=X"-5 noctpouM rpaduk GyHKIUU y=X" U cleJaeM HapauielbHbld mepeHoc (puc. 3)
BJ0Jb ocu Oy Ha 5 €IUHUL] BHU3.

Pucynoxk 3. I'paduk ¢pyHkImu

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.
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Kpurepun oneHku:

Ouenka "oTau4HO'" CTaBUTCS, eclii paboTa BHIMOJTHEHA B MOJHOM 00BEME ¢ COOTI0ICHIEM
He0oOXO0IMMOM TOCIIEI0BATENBHOCTH JIEUCTBUI; B OTBETE MPABUWJIBHO U aKKYPAaTHO BBIIIOJIHEHBI BCE
3aIKCH, BEIYUCIICHUS, PUCYHKU U TPapUKH.

Ouenka "xopomo'" CTaBUTCS, €CIM BBHIIIOJHEHBI TpeOOBaHMUS K OICHKE "OTIWYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka "y1oBJIeTBOPUTEJbHO'" CTAaBUTCS, €CIM pabOTa BBITIOJIHEHA HE IOJHOCTBHIO, HO
00BEM BBITIOTHEHHOM YaCTH TAKOB, YTO IMO3BOJISET MOJNYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOIBI,
B X0JI€ MPOBEACHUS PaObOThI ObUIH TOMYIIEHBI ONTHOKH.

OueHka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CITU PadOTa BHIMOJIHEHA HE TOJHOCTHIO HITU
00BEM BBITIOJIHEHHOM YyacTH paboThl HE TO3BOJIAET ClIeaTh MPaBUIIbHBIX BHIBO/IOB.

Tema 1.3. Kopuu, crenenn jorapugmbi
IIpakTuyeckast padora Ne 8
«PemeHue HPpPALHOHAJIBHBIX YPABHEHH»

Heap padorbr: OOOOMMTH, 3aKPENUTh U CHCTEMATU3UPOBATh 3HAHMS YYalIUXCS IPU
pELIEHNH PA3JINYHBIX BUI0B UPPALIMOHAIBHBIX YPaBHEHUI.

Boinosinus padorty, Bel Oynere:
yMeTb:
pewars UppaluOHAIbHBIE YPaBHEHUS.

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUaIIbl, KOHCIIEKTHI JIEKIIH.
3aganme:
WS —dx =2y 45
1)Pemute ypaBHenue ™- dr=2x+35,
2)Pemmts ypaBaenue 9+J/x—-3 =x .

3)Pemmuth ypaBHeHHE \ X° —2 =+/3—4x .

4)Perunth ypaBHenue ~4x+2 +/4x—2 =4

Ilopsinok BbINOJHEHHS PadOTHI

DIlpn BO3BENEHMM ypaBHEHHMS B YETHYIO CTENEHb IIOJIy4aeTCsl ypaBHEHHUE, SBISAIOLICEC
CJIEICTBHEM MUCXOAHOTO0. [103TOMYy BO3MO>KHO MOSBIEHNE TOCTOPOHHUX PEUIEHUN YPAaBHEHUS, HO HE
BO3MOYKHA 1oTepst KopHel. [IpuunHa npuodpeTeHus: KOpHEil COCTOUT B TOM, YTO MPHU BO3BEICHUH B
YETHYIO CTENEHb YMCEJ, PaBHBIX MO aOCONIOTHOW BETWYMHE, HO Pa3HbIX IO 3HAKY, MOJyd4aeTcs
OJIMH U TOT K€ PE3YJIbTaT.

Tak kak MOryT NOSIBUTHCS IOCTOPOHHUE KOPHHM, TO HEOOXOAMMO JellaTh IPOBEPKY,
IIOZCTABJISAS HAWJICHHBIC 3HAYEHUs HEU3BECTHOM TOJIBKO B IIEPBOHAYAIILHOE YpPaBHEHHE, a HE B
KaKHe-TO MPOMEXYTOYHBIE.

2) Ilpu pemieHnH UpparMOHATBHBIX YpaBHEHHH IMOJIE3HO IMepe] BO3BEAEHUEM 00enX uyacTel
YpPaBHEHUs B HEKOTOPYHO CTENEHb 'YEIUHUTh pagukan', TO €CThb IPEICTaBUTh YPAaBHECHHE B

BHHeC’tx} =*1INx) _
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Torma mocne Bo3BeneHUs 00euX YacTel ypaBHEHHUS B N-yIO CTENEHb paauKal CIpaBa
HCYE3HET.

W A(x) = ¥ B(x)

3) YpaBHeHue PaBHOCUJIBHO KaXXI0M U3 JBYX CUCTEM

Alx)= Bix),
ﬂk-IIA{x'b — QRJB{I} ._:,.::A: :' 0 el
(X} =1,
Alx)= B(x).
ﬂkllA{x} — 2.5:-||B{x} ._:,_:: B: :' 0 e,

IlockonbKy  1mociie  BO3BEAEGHMS B UYETHYIO  CTENEHb  IIOJy4aeéM  ypaBHEHUE-

Aixy= Bix) .
CJICACTBUC R R MBI JOJIDKHBI, peIJ_II/IB €ro, BBIAICHUTD, HpI/IHaI[JIC)KaT JIMU HAUJACHHBIC
KOpHI/I O6J'IaCTI/I Ol'IpeI[eJ'IeHI/IH HCXOIHOI'O ypaBHeHI/ISI, TO C€CThb BBITTIOJIHACTCA JIn

HEPaBEHCTBO Alx) =0 (v Blx) =
HEPaBEHCTBO MPOIIIE.

4) BosBenere o0e yacTH ypaBHEHHUs B KBaJApaT U MPOU3BENETE MPHUBEACHHE MOJOOHBIX
YJICHOB, IEPEHECUTE ClaraéMble U3 OJHOM YacTH PaBEHCTBA B IPYyryro. Yenunure paaukain. CHOBa
BO3BeIUTE 00€ YacTH ypaBHEHHs B KBajpar. Pemunre nomyyeHHoe ypaBHeHue. CaenaiTe mpoBepKy.

{0 .
). 3 3THX cucteMm BBIOMPAIOT IJi PEIICHUs TY, B KOTOPOU

Xox pabdoThI:

1) Pemuth ypaBHEHHUE

A=3x+3=x-1

HA(x) = Blx)
AKKypaTHO€ BO3BEJIICHHE B YETHYIO CTEIICHb YPaBHEHHs BHJIA s © 7 COCTOHUT B
nepexonec K paBHOCHHBHOﬁ €My CUCTCMC
: , | A(xy= B*(x),
WA(x) = B(x) =~
| B(x) 20
B(xy=0 y
HepasencrBo = B OTOM CHCTEME BBIpa)KaeT YCIIOBHE, IIPH KOTOPOM YypaBHEHHE

MOKHO BO3BOJUTH B UCTHYIO CTCIICHb, OTCCKACT MOCTOPOHHUC PECIICHUA W ITO3BOJIACT O6XOI[I/ITBC$I
0e3 MPOBEPKH.

YpaBHeHne Jr+3=x-1 PaBHOCHJIBHO CHUCTEME
13- 3x=(x-1)",

|x-120
2
. X+x-21=0
Pemras IEPBOC YpaBHCHHUE OTOM CHUCTEMBbI, PABHOCHIIBHOC YPaBHCHHIO = )
x,=1_=x,=-1
IMOJIYYUM KOPHHU n .

BTopoii kopeHb HE YIOBJIETBOPSAET HEPABEHCTBY CHUCTEMbI M, CIIEIOBATENIBHO, SIBIAETCS
IIOCTOPOHHUM KOPHEM HUCXOIAHOTO YPABHEHHS.

Orser. ¥ =1,
2)Pewmnth ypaBHEHME

X+~2x+3=0

T = {3 —
Pemenue: MeTo yeMHEHNs pauKaa NPUBOIUT K ypaBHEHUIO =+ + 3=6-x,
DTO ypaBHEHUE PABHOCHIBHO CUCTEME
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2x+3=(6-x).
6-x=0
=11 x

o x
Pemas mnepBoe ypaBHEHHME 3TOM CHCTEMBI, IOJIYYUM KOpHH ! nE , HO
=3

Il
o

yenoue O — X = 0 ppmonmsiercs Tombko s X

Orger. ¥ =3,

2 - -
3) Pemmuts ypaBHEHHE -05" + 3 - 6 = - 6x- 24 .
Pemienne: D10 ypaBHEHHUE PABHOCHIIEHO CHCTEME
|—9x% + 3x—6=—6x- 24,
|—6x—2420

. —x 4 x+2=0
Pemas IEpBOC YpPAaBHCHHUEC O3TOU CHCTCMBbI, PABHOCHIILHOC YPaBHCHHIO - y

x,=-1_=x,=12
IIOJIyYUM KOpHH "1 u

OnHako Nmpu ATHUX 3HAYEHUSX X HE BBINOJHSAETCA HEPABEHCTBO 6x—24 3":", U MOTOMY
JTAHHOE YpaBHEHUE HE UMEET KOPHEH.

OtBert. Kopheii Her.

4)Pemuth ypaBHEHHE

x5 4a20-x= 7
Pemenne: Bo3senem o0e yactu ypaBHEHHUsS B KBAJpaT U IIPOU3BEAEM MIPUBEACHUE MTOJ00HBIX
YJICHOB, [IEPEHOC ClIaraeMblX U3 OJHOM YacTH paBEHCTBA B JAPYIyl0 U YMHOXXEHHE O00euX yacTei

Ha 1/2.
B pesynbrare monyuuM ypaBHEHHE

= Yy — =11
“J'JI +- W'L'D x=12 , SIBIIIONIEecs cieacTBueM ucxomaHoro. CHoBa Bo3BeaeM 00€ 4acTh
ypaBHeHUs B kBajpart. [lonydynMm ypaBHeHue

(x+3H20-x)=144

2 -
KOTOPOE MPHUBOAMTCS K BUay ¥ —13x+4=10
DT0 ypaBHEHHUE (TAKKe SBIAIOIIEECS CIEACTBUEM UCXOIHOT0) UMEET KOPHH

I1=-41x2=11_

O0a KopHSI, KaK MMOKa3bIBaeT MPOBEPKA, YAOBICTBOPSIIOT HCXOAHOMY YPaBHEHHIO.
OTBer.

x, = —I, x, =11 _

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHBIC 3aJaHUA 1, 2.

Kpurtepun onenkmn:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClTM pabOTa BHIMOJHEHA B MOJTHOM 00BEME C COOMIOICHUEM
He0OXO0TUMOM TIOCTIEIOBATENHHOCTH JICHCTBUI; B OTBETE MPABUILHO U aKKYPaTHO BBITIOJHEHBI BCE
3aIIMCU U BEIYMCIICHUS.

Ounenka "Xxopomio' CTaBUTCS, €CIAHM BBIOJHEHB TpeOOBaHUS K OIEHKE "OTIUYHO", HO
JONYIIEHBI 2-3 HEe04YeTa.

Ouenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €clid padoTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO MO3BOJISIET MOJYYUTh MPABUIIBLHBIC PE3YIbTAThl U BBHIBOBL;
B XO/I€ POBEACHUS PabOThI OBUIH JTOMYIIEHBI OIITHOKH.

Ouenka '"Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM pabOTa BBIMOJTHEHA HE MOJHOCTHIO WIIH
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00BEM BBITTOJIHEHHON YacTH pabOThI HE MO3BOJISET CAENIATh MPaBUIIbHBIX BHIBOJIOB.
Tema 1.3. KopHu, crenenn jorapupmsol
IIpakTnueckas padora Ne9
«IIpeoOpa3oBaHus BbIpaKeHHUIl, COIePKAIMX CTENEHH U PATHKAIbD)

Heas padorbl: OO0OOMMTH, 3aKPENUTh W CHCTEMATU3MPOBATH 3HAHMSA YyYallUXCs NpU
pELICHNN KOHKPETHBIX 3a/JaHUH 110 TeMe

Bbinosinus padory, Bel Oyaere:

YMETh:

- HaXOOUTh 3HAYCHHS KOPHS, CTCIICHHM Ha OCHOBE OIPEACIICHUS, HCIOJB3ys IIpH
HEOOXOIMMOCTH HMHCTPYMEHTAJIBHBIC CPEJICTBA; IIOJH30BATHCS MPHOIMKEHHOW OICHKOW IpHU
MPAKTHUYECKUX pacyerax;

- BBINOJHATH PEOOPa3OBaHUS BBIPAKCHUN, TPHUMEHsSI (OPMYIbI, CBS3aHHBIE CO
CBOMCTBaMHM CTEIICHEH;

MaTtepuajbHOe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHI)HBIe 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI JIGKIII/II;'I.

3ananmue:
1) [IpoBectu yrnporieHne cTeneHel ¢ paroHaIbHBIM TIOKa3aTeeM:

3c*d® (—cd)
16x%y 2 " 4xy

6) (

Q) ——

at+a” )_2
a’+d°

2) BoImonHATH IeHCTBUS: (% Jab):(a-b)+ \/a{ 7

IMopsiiok BhINOJHEHHS PAGOTHI
1) a) BeiHecuTe 3HAK MHHYC W3 IPOM3BEACHHs. BOCHONB3yHTECh CBOMCTBOM CTENEHH C
OTPHUIIATENBLHBIM MOKa3aTejaeM. YOTpeOuTe CBOMCTBO BOCIIPOU3BEIECHHUS BO BTOPYIO CTeneHb. Jlis
OKOHYATEeJIbHOTO YNPOIIEHHsI 3TOrO MpHUMEpa BOCHOIb3YHTECh NMPABUJIOM YMHOXKEHUs ApoOeil. B
MOCTIETHEM IIIare BOCHOIB3YUTECH JIEIEHUEM CTETICHEH C OIMHAKOBBIM TTOKa3aTeNIeM.

6) B sTOM ciydae Haj0 MPUMEHHMT CBOMCTBO CTENEHEW C OTPHUIATENbHBIM ITOKa3aTeNeM.
UToOBI pasrpy3uTh MOJIYYCHHYIO Opo0b, HaJ0 IpeoOpa3oBaTh 3Ty ApoOb B aenenue. [IpuBectn
apoOb K oOmieMy 3HaMEHATeNl0 W TPOM3BECTH CIOXKEHHE Jpobeil ¢ oOImMM 3HaMeHaTeseM.
[Tocneanum 1marom crienaTh COKpalieHue.

2) Ompenenute MOPSIOK ACHCTBHS. BpIpakeHHMe B NepBOW CKOOKE MPUBEIUTE K 0OIIEMY
3HAMEHATENI0, B YUCIUTENE CAeNaiTe IPyNIUPOBKY M BBIHECHUTE OOLIMN MHOMXHUTENb 32 CKOOKY.
BrinonnuTe nenenue, cokpatute Ha oOnmid MHOXHUTENb. [locnennee neicTBre — CloKeHUe Ipodei
C OJIMHAKOBBIMH 3HaMeHaTesiMu. [IpuBenuTe momM00HBIE Claraemeie.

Xoxa padoTsl
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((XG)—S (x2)4)y6 B x7 y527

x2y3 XlOyIOZl7

BHauasie Hajo NPOBECTH pPACKPBITHE CKOOOK, JJIsi 3TOTO  BOCIOJIB3YEMCS CBOWCTBOM
CTETICHEH.

1) YnpocTuTh BhIpaKeHHe:

(-3)6) ,.(42) .,6-3

X Xy 7-10 . 510, 7-17 -12.3 _-3.-5_-10_

= 5 -x"yz =Xy Xy z =
X

Bocnosib3yeMcsi CBOMCTBOM CTEIEHEH C OTpULIATEIbHBIM [TOKA3aTeJIEM.
_y’ 1

JEERNNE y5210

3 1

OTtBer Yo

12 3.5,510
X xy’z

2) YIpocTuTh BhIpOKCHUE

Jx+1 ) 1
X x+x+\/;.x2_\/; .

Pemenue. Beesem o603nauenne a =+/x , tormax=(Vx)? =a?, xJx=d’a=a°.
a+l 1

- : .
a+a’+a a'-a

CDOpMy.TIa N3 yCJIOBHS 3aa4U MMOCJIC 3aMCHBI 6y):[eT BBIIIAACTD TAK:

3ameTum, 4To a4-a=a(a3- 13)=a(a- 1 )(a2+a+ ).

Torna a+l 1 a+l a(a-Y(a’ +a+1) _ B

! a3+a2+a.a4—a_a(a2+a+l)' 1 =(@+Da-D=a’-1
Bepnemcs k 3amene: a’-1=x-1.
Ortser: x-1.

®opma npeacTaBJIeHUs Pe3yIbTaTa: BBIIIOJIHEHHOE 3a/1aHNE
Kputepun onenkn:

Ouenka "oTau4HO" cTaBUTCS, eciiu paboTa BHIMOIHEHA B MOJHOM 00BEME C COOTIOACHHEM
HEO0OXOMMOM TMOCIIeI0BATEILHOCTH ICUCTBHI; B OTBETE MPABUILHO U aKKYPAaTHO BBHIMIOJHEHBI BCE
3alMCH U BBIUUCIICHUS.

Ounenka '"'Xopomo' CTaBUTCS, €CIM BBINOJHEHb TpeOOBaHUS K OLIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "y1oBJIETBOPUTENbHO'" CTAaBHUTCs, €clid paboTa BBHITIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCTH TAKOB, YTO MO3BOJISET MOJYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOJIBI,
B XO/I€ MPOBEACHUS PabOThI OBLIH TOMYIIEHBI OIITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO'" CTAaBUTCS, €CIIM pabOTa BBIMOJIHEHA HE TOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPABUIHHBIX BHIBO/IOB.

Tema 1.3. Kopnu, crenenn jorapupmsol
IIpakTnyeckas padora Ne 10

«PewieHne nMoka3areJIbHbIX YPaBHEHHID)
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Heas padorbi: OOCOOIMMTH, 3aKPENUTh W CHCTEMATU3MPOBATH 3HAHMSA Yy4allUXcs NpU
peLIeHNH KOHKPETHBIX 3aJlaHUH [0 TeMe

Bbinosinus padory, Bel Oynere:

yMeTh:

- peliaTth Moka3aTelbHble YPaBHEHUS, CBOSAIINECS K TUHEHHBIM U KBaJPaTHBIM;

- HaxXxOJQUTh 3HAYECHHS KOPHS, CTENEHM Ha OCHOBE ONpPENENCHHUs, WCHONb3Yys MpU
HEOOXOIMMOCTH HMHCTPYMEHTAJIbHBIE CPEJICTBA; IOJb30BAThCSl MPHUOIMKEHHOM OLIGHKON IpHu
MPAKTUYECKUX PacyeTax;

- BBIIOJHATH MpeoOpa3oBaHUs BBIPAKEHUN, MpUMEHssT (GOpPMyIbl, CBSI3aHHBIE CO
CBOWCTBAaMHU CTEIIEHEH.

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MaTePHAIbl, KOHCIICKTHI JICKIIHH.

3aganue:
Pemntes ypaBHeHue:
a) 3X2_4'5-\/_: 1 ,

27
B) 01X°705./01=0,001;

c) 4'[116jx_17'[411jx +4-=0-

ITops/I0K BHINOJHEHHST PAGOTHI:
a-B) O0e 4YacTH ypaBHEHMS HPUBOAMM K OJHOMY ocHoBammio: a'® =a®® |
(a > 0,a #1) 3arem ucrnoms3yem cremyromee coiicto: ( a'® =a®® )< (f(X) = d(x)).

¢) Pemaem kBagpatHOe ypaBHEHHE OTHOCHTENBHO TiepeMeHHoH (1/4)".

rae

Xox padoTsl
Permute ypaBHeHwHe: 0’1x2—0,5 -4/0,1=0,001.

Pemenue: [IpeoGpasyem ypaBHeHue k suay: a ' =a®™ .

2
0,1X2—0y5 .0,10:5 — 0,13 <01 ~ 05+05_ 0113 <01% 2 = 0,13, 3areM pelraeM YpaBHEHHUE:

x2:33x1:—ﬁ,x2 —./3.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurepum ounenku:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClTM paboTa BHIMOJHEHA B MOJTHOM 00BEME C COOMIOICHUEM
HE00XO0TMMOM TIOCTIEIOBATEIHPHOCTH JIEHCTBUI; B OTBETE MPABHIBHO U aKKYPaTHO BBIMIOJTHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

Ounenka "Xxopomio' CTaBUTCS, €CIAHM BBIOJHEHB TpeOOBaHUS K OIEHKE "OTIUYHO", HO
JONYIIEHBI 2-3 HEe04YeTa.

Ouenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €clid padoTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO MO3BOJISET MOJYUYUTh MPABUIILHBIE PE3YIbTAThl U BHIBOJIBI;
B XO/I€ POBEACHUS PabOThI OBUIH JTOMYIIEHBI OIITHOKH.

Ouenka '"Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM pabOTa BBIMOJTHEHA HE TOJHOCTHIO WIIH
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00BEM BBITTOJIHEHHON YacTH pabOThI HE MO3BOJISET CAENIATh MPaBUIIbHBIX BHIBOJIOB.
Tema 1.3. Kopnu, crenenu jiorapugmbi
IIpakTnueckas padora Ne 11
«Pemenue nokazareJbHbIX HEPABEHCTB)»

Heas padorbl: OO0OOMMTH, 3aKPENUTh W CHCTEMATU3MPOBATH 3HAHMSA YyYallUXCs NpU
peLIeHNH KOHKPETHBIX 3aJlaHUH [0 TeMe

Bbinosinus padory, Bel Oyaere:

yMeTh:

- peliaTth NoKa3aTelbHbIE HEPABEHCTBA;

- HaxXxOOUTh 3HAYECHHS KOPHS, CTENEHM Ha OCHOBE ONpPENETEHHUs, WCIONb3YysSd TNpH
HEOOXOIMMOCTH HMHCTPYMEHTAJIbHBIE CPEJICTBA; IOJb30BAThCSl MPHUOIMKEHHOW OLIGHKOW MpHu
MPAKTUYECKUX PacyeTax;

- BBINOJHATH MPeoO0pa3oBaHUA BBIPAKEHUN, MpUMEHssT (GOpPMYINbl, CBSI3aHHBIE CO
CBOWCTBAaMH CTETIEHEH.

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHus, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKTLI HeKHHﬁ.

3aganue:
Pemnts HepaBeHCTBO:

a) 10%°5>-01;

) (25})“’5 {27}3;

: <

x—4 3 1
X =
<27

¢) 3

ITopsinok BbINOJHEHHS PadOTHI:

O6e 4acTH HepaBeHCTBA TPHBEAHTE K OJHOMY ocHoBaumio: a' X »=a®® . Tlpu pemenun
JIAHHOTO HEPaBEHCTBA 1MeeT MECTO npeoOpasoBaHue:
0<a<l1 a>1
a'-a’™ o

w :
f(x) < D(X) f (x) > O(x)
Xoxa paGoTsl
Pemnte HepaBercTBo: 5% - 2% 0173,

Pemenne: IIpeoGpasyem HepasencTBo K Buay: a' ) =a®™ . Jng neBoit yactu HepaBeHCTBA

WCIIONb3yeM CBOMCTBO cTemeHeil: a™*b*=(a*b)* , mma npaBoli wacTm cBOMCTBO cTemeHel ¢
OTPHULATEIILHBIM [T0KA3aTEIIEM, ITOIy9aeM:

(5-2)" =10 "° 10" ~10° = x >~ 3.
(I)OpMa NMpeaAcTaBJACHUSA PE3YyJabTaTa: BEIIIOJTHCHHOC 3aJaHNC

Kpurepum ouenku:
Ouenka "oTau4HO'" CTaBUTCS, eclii paboTa BHIMOJIHEHA B MOJHOM 00BEME ¢ COOTI0IeHIEM
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HE00XO0AMMOM TOCIIE0BATEILHOCTH CHCTBUI; B OTBETE MPABUIBHO M aKKypaTHO BBIIIOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka ''xopomo' CcTaBUTCS, €CIHM BBIIOJIHEHB TpeOOBaHUSA K OIEHKE "OTIMYHO", HO
JONYIIEHBI 2-3 He04YeTa.

Ounenka "yI0BJIETBOPUTEIBHO'" CTAaBUTCS, €CIIM paboTa BHIMOJHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YaCcTH TAaKOB, YTO MO3BOJISET MOJYUYUTh MPAaBUIbHBIE PE3YIbTAaThl U BHIBOJIBL;
B XOJI€ TPOBEICHUS paOOTHI ObUTH TOMYIIEHBI OIIUOKH.

Ouenka '""Hey10BJIETBOPUTEJIBHO'" CTAaBHUTCS, €CJIM pabOTa BBIMOJIHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHON YacTH PadOTHI HE TIO3BOJISAET CAENIATh MPABUIIbHBIX BHIBOJIOB.

Tema 1.3. KopHu, crenenn jorapupmsol
IIpakTnueckas padora Ne 12
«Pemenue nokazareJbHbIX ypPABHEHUI 1 HEPABEHCTB)

Heap padorbr: O6CO0mMTH, 3aKPENUTh U CHCTEMATU3UPOBATh 3HAHMS YdallUuXcs IpU
pELICHNN KOHKPETHBIX 3aJJaHUH 110 TeMe

Brinosinus padorty, Bl Oynere:

yMeThb.!

- pewaTh IOKa3aTelbHbIE YpPaBHEHUS M HEPABEHCTBA, CBOJAIIMECS K JIMHEHHBIM U
KBaJPaTHBIM;

- HaxOQUTh 3HAYEHHS KOpHSA, CTEINEHHM Ha OCHOBE OIpPEACNICHUs, HCHOJIb3ysd NpHU
HEOOXOJIMMOCTH HMHCTPYMEHTAJIBHBIC CPEJICTBA; IIOJIH30BATHCS MPHOIMKEHHOW OICHKOW IpHU
MPAKTUYECKUX pacueTax;

- BBIMOJHATH TMPEOOpPa30OBaHUSI BBIPAKEHUW, TMNPUMEHSST (HOPMYJbI, CBA3aHHBIE CO
CBOMCTBAMM CTEIICHEH.

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI J'IeKIIHfI.

3ananmue:
Pemuts ypaBHEeHHE:

a) 01*-05. /01=0,001;

B) 4'(1165]X_17'[411]X+4:O'

Ilopsinok BbINOJHEHHSI padOThHI:

a-8) OOe wYacTH ypaBHEHMs NpPHBOJIUM K OHOMY oOcHoBaHmiO: a'® =a®™,

(a > 0,a#1) 3arem ucnons3yem cnexyromtee coiictBo: ( a' ¥ =a®® )< (f(x) = D(x)).

Trac

Xon paborhr:
Pemmre ypaBHEHHE: 0’1x2—0,5 -,/0,1=0,001.

Pemennue: [IpeoGpasyem ypaBuenue k suay: a ' =a®™ .

2
01%-05.010° =013 o 01* " ~05+05_093 01 2 _ 013 3atem pelaem ypaBHEHHE:
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x2:3:x1:—ﬁ,x2 =J3.

Pemnts HepaBeHCTBO:

x2-55 3
25 ’ 27 -
& [QJ S(lZSj ’

x4 3 9
)3 X "< =
27
O6e yacTH HepaBEeHCTBA MPHUBEAUTE K OJHOMY OCHOBAHHIO: a'™ ~a®™», [Ipu pemenun
JAaHHOT'O HepaBeHCTBa UMECT MECTO Hp606p330BaHI/IeI
O<a<l1 a=1
af(x) o a(l)(x)

umu .
f(X) < D(X) f(X) > D(X)
dopma npeacTaBiaeHus pe3yJabTaTa: BBIIIOJHEHHOE 33/1aHHE

Kpurtepun ounenku:

Ouenka "oTJHYHO'" CTaBUTCS, €ClIM pabOTa BBIMOJHEHA B IOJIHOM 00BEME ¢ COOIIIOICHUEM
HE0OXO0TMMOM TIOCTICIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABMILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIlMCH U BEIYUCICHHA.

Ounenka ''Xopomo' CTaBUTCS, €CIHM BBINOJIHEHB TpeOOBaHMS K OIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yI0BJIETBOPUTEJbHO'" CTAaBUTCs, €Clid paboTa BHIMIOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCcTH TAaKOB, YTO MO3BOJISET MOJNYUYUTh MPABUIbHBIC PE3YIbTAaThl U BHIBOIBL;
B XOJI€ TIPOBEACHUS PabOTHI OBLIH JIOMYIIICHBI OIITHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €clid PadOTa BBHIMOJIHEHA HE TOJHOCTHIO WU
00BEM BBITIOJTHEHHOM 4acTH pabOThI HE MO3BOJIAET CAENATh MPABHIIBHBIX BHIBOJIOB.

Tema 1.3. Kopuu, crenenu jorapupmsbl
IIpakTnueckas padora Ne 13

«HaxoxkneHue 3HaYeHUil JJjorapudma no npou3BoJbHOMY ocHoBaHu0. [lepexoxa ot
OHOT'0 OCHOBAHMA K Apyromy. Boeruncienue u cpaBuenue jorapupmos. Jlorapupmuposanue
U NOTEHIMPOBAaHUE BbIPAKEHUID)

Heapr padorbr: OOCOOMMTH, 3aKPENUTh U CHCTEMATU3UPOBATh 3HAHMS YdallUXcs IpU
peLIeHNH KOHKPETHBIX 3aJaHUi 10 TeMe

Beinosnus patdory, Bel Oyaere:

yMeTb:

- HAaXOJWTh 3HAUYEHUS KOPHS, CTENCHH, JIoTapr(mMa Ha OCHOBE ONpEAEICHUs, UCIIOIb3YS MPH
HEOOXOJUMOCTH HWHCTPYMEHTAJIBHBIE CPEJCTBA; IMOJH30BATHCA TPHUOIMKEHHON OIEHKOW TIpH
MPAKTUYECKHUX pacyeTax;

- BBINOJHATH MPeoOpa3oBaHUs BBIPAKEHUN, MpPUMEHsST (GOpPMYIbl, CBSI3aHHBIE CO
CBOWCTBaMH CTeTeHeH, JorapugmoB;

MarepunanbHoe obecrnieyeHue:
I/IH)]I/IBI/IHyaIII)HBIe 3alaHuA, CIIPAaBOYHBIC MaTC€pUalibl, KOHCIICKTBI J'IeKHI/If/'I.
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3amanmue:
1) Haiinute 3HauYeHUs BBIpAXKEHUM:

a) logs 135 — log 55,4;
b) log, 104 — log 4 6,5;
¢) logs loge 3378,

2) Haliqute 3HaYeHUs BBIPDAKEHHMN:
a) 5log5 2 + 36Iog6 m;
b) 2Iog2 54+ 81'0991.@;

1-log~6 —log ,0,125
) 27 098° 47947

IMopsinok BbINOJIHEHUS PadOT

1) Hcnone3yiiTe COOTBETCTBYIOIIME CBOMCTBA JOTapu(MOB U OINpeAeiicHUE
norapugma.

2) Hcnonp3yiiTe OCHOBHOE Jlorapu(MUUEcKoe TOXKIECTBO U  CBOICTBa
Jorapu(dmMoB.

Xox pabdoThI:
1) Borunciure: Iog0 - 0,64+log 0 510 :

Pemenne: Jog,,.0,64+log,;10=
log, a

Hcnone3yeM Gopmysty mepexona K HOBOMy ocHOBaHUIO 109, & = ——— , mojyuum

log,
_ log, ;0,64
" log,; 0,25
Aajiee UCII0JIb3yeM CBOMCTBA norapmpMa CTCIICHU U norapﬂ(bMa IMPOU3BCACHUA
=log,s J0,64 + log, ;10 =1log,,(0,8-10) =log,; 8 = 3.

Ortser: -3.

+l0g,510 = %IogO’5 0,64 +log,510 =

(I)opMa NMpeaACTaBJICHUSA Pe3yabTaTa: BEIIIOJIHCHHOC 3a/laHNE

Kputepun onenkmn:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClTU pabOTa BBHIMOJHEHA B IMOJTHOM 00BEME C COOIMIOICHUEM
HE0OXOTMMOM TIOCTIEIOBATENHHOCTH JICHCTBUI; B OTBETE MPABHIBHO U aKKYPaTHO BBITIOJHEHBI BCE
3aIIMCH U BBIYUCIICHUS.

Ouenka "xopomio' CTaBUTCS, €CIM BBIOJHEHb TpeOOBaHUS K OLEHKE "OTIUYHO", HO
JONYIIEHBI 2-3 Hego4YeTa.

Ouenka "yI10BJIETBOPUTEJIBHO'" CTAaBUTCS, €cld paboTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO MO3BOJISIET MOJYYUTh MPaBUIBHBIC PE3YIbTAaThl U BBHIBOJIBI,
B XO/JI€ MPOBEACHUS PabOThI OBUIH TOMYIIEHBI OIITHOKH.

Ouenka '"Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM pabOTa BBIMOJTHEHA HE MOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIeaTh MPABUIHHBIX BHIBO/IOB.

Tema 1.3. Kopnu, crenenn jorapupmsol

IIpakTnuyeckas padora Ne 14
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«HpHﬁJIH)KeHHLIe BBIYUC/ICHHUSA U PCIICHUE NMPHUKIIATHBIX 3a1a41»

Heas padorbl: OO0OOMMTH, 3aKPENUTh W CHCTEMATU3MPOBATH 3HAHMSA Yy4allUXCs NpU
peLIeHNH KOHKPETHBIX 3aJlaHUH [0 TeMe

Bbinosinus padory, Bel Oynere:

YMETh:

- HaxoJIUTh 3HAYECHHsI KOpPHS, CTETeHHU, Jorapudma Ha OCHOBE OIpeIeICHUSs, UCIIONb3Ysl PU
HEOOXOIMMOCTH HMHCTPYMEHTAJIBHBIE CPEJICTBA; IOJIH30BATHCS MPHOIMKEHHOW OICHKOW IpHU
MPAKTUYECKHUX pacyeTax;

- BBINIOJHATH MPEOOpa3OBaHUS BBIPAKCHUN, MPHUMEHsSI (GOPMYIbI, CBS3aHHBIE CO
CBOMCTBaMHU CTEIICHEH, JorapruMOB;

MarepuajibHoe o0ecnieuyeHue:
I/IH[[I/IBI/IIIyaJII)HBIC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI JIGKIII/II;'I.

3ananmue:
Beraucire: |og, ,.0,64+l0g, 10.

1-log,6 —log ,0,125
Haitnure 3HaueHne BbIpaXEHUS: 27 93 -4 94 .

HOpﬂI{OK BbIIIOJTHCHU A paﬁoTbI:

log, a
log. b

c

1) Ucnone3yem dopmyity mepexona K HoBoMy ocHoBanuto l0g, a =

2) Ucnonb3yeM CBOIMCTBA CTENEHEH W OCHOBHOE JIOTapU(PMHUECKOE TOKIAECTBO

Xox padoTsl
Brruncnure:

log, ,50,64+log,510=

log. a
Hcnone3yeM GopmMysty mepexoaa K HOBOMY ocHOBaHui0 10g, a = Lb , ITIOJIy4UM
log,; 0,64 1
= —" +1log,.10==1lo 0,64+ 1log, .10 =
Iogo,5 0.25 Qo5 > Jos Qo5

Aajiee UCII0JIb3yeM CBOIMCTBA JIOFapI/I(I)Ma CTCIICHU U norapn(bMa IMPOU3BCACHUA

=log,5+/0,64 +1log, ;10 = log,;(0,8-10) = log, ; 8 = 3.

Orser: -3.
1-log,6 —log ,0,125
Haitaure 3HaueHne BbIpaXeHUS: 27 3" -4 4 .
Hcnonb3yeMm cBOICTBA CTENEHEH W OCHOBHOE JIOTapU(PMHUECKOE TOKIAESCTBO

— (33)1—I0936 _4—Iog40,125 _

1 :
3-3logy6  ,—log, 0125 :i 4log 4 0125 _ 33 7

—_— _1:7— —_ — P—
3 0125 8 7

__3 -
3 8
I0936 6

4

3
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OtBet: —7 Z
8

CDopMa NMpeacTaBJdCHUs pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCSA, €ClIM paboTa BBIMOJHEHA B IMOJHOM 00BEME C COOIOIEHUEM
HE0OXO0TMMOM TIOCIICIOBATEIPHOCTH JICHCTBUI; B OTBETE MPABWIBHO U aKKYPATHO BBIMIOJTHEHBI BCE
3aIMCH U BBEIYMCICHHA.

Ounenka ''Xopomo' CTaBUTCS, €CIM BBINOJIHEHB TpeOOBaHMS K OIEHKE "OTIMYHO", HO
JONYIIEHBI 2-3 HeJoYeTa.

Ounenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €CIM paboTa BBHIMOJHEHA HE MOJHOCTHIO, HO
00BEM BBHITIOJIHEHHOW YaCTH TAaKOB, YTO MO3BOJISET MOJYYUTh NMPABUIILHBIE PE3YJIbTAaThl U BHIBOJIBI;
B XOJI€ TIPOBEACHUS PabOTHI OBLIH JIOMYIIICHBI OIITHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €clid PadOTa BBHIMOIHEHA HE TOJHOCTHIO WU
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 1.3. Kopnu, crenenu Jiorapugmni
IIpakTnueckas padora Ne 15
«Pewrenue Jjorapu(pMuYecKuX ypaBHeHHU I

Heap padorbr: OOCO0MMTH, 3aKPENUTh U CHCTEMATU3UPOBATh 3HAHMS YdallUXcs IpU
pELICHN KOHKPETHBIX 3aJJaHUH 110 TeMe

Beinosinus patdory, Bel Oyaere:

yMeThb:

- pewarts JorapupmMuueckue, ypaBHeHHs, CBOAIINECS K JUHEHHBIM U KBaJPaTHbIM;

- HaxoJUTh 3HAYEHMs KOPHS, CTENEHHU, JJorapudma Ha OCHOBE OIPEIEICHHMS, UCTIONb3Ys NIPU
HEOOXOJUMOCTH HWHCTPYMEHTAJIbHBIE CPEJCTBA; TOJIb30BAThCA MPHUOIMKEHHON OIEHKOW TMpH
IIPAKTUYECKUX pacyeTax;

~ BBINOJHATH MpPeoOpa3oBaHUs BBIPAKEHUN, MpPUMEHsSI (OpPMyJbl, CBSI3aHHBIE CO
CBOWCTBaMM CTeTeHel, Jorapugpmos;

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI J'IeKIIHfI.

3ananmue:
Peumre ypasuenue: In(x+4)—In(x+3)=In3

Kparkne Teopernyeckne cBeeHHs:
Hcnonb3ys cBoiicTBa Jorapu@moB 006€ YacTH ypaBHEHUS IPUBOIUM K OJTHOMY OCHOBaHUIO
log 4 f(X) = log 4 g(x), @> 1. IloreHuupyem obe wacTu ypaBHeHus, noiaydaem f(X) = g(x).
Pemraem nosydeHHoe ypaBHeHue. T.K. MOTEHIMPOBAHNE YPABHEHUSI MOXKET MIPUBECTH K MOSIBICHUIO
MIOCTOPOHHUX KOPHEH, TO JIeaeM MPOBEPKY. 3aIMChIBAEM OTBET.

Ilopsinok BbINOJHEHHS padOThI:
3anucaTh 3a/laHHE B TETPaJb U PEIIUTb.
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Xox padoTsbl
log, 5" = (x—4)-log, 5.

Pemenne: CornacHo CBOMCTBaM Jorapu(pMUIECKOM byHKIHAHA
log, 52 =log, 5" * <57 =5"* <> \x+2 =x—4=> x+2 =x* —8x+16; [[puBoguM ypaBHECHHE K

CTaHJIapTHOMY BUY x?-9x+14=0. Pemaem KBaIpaTHOE YPaBHEHHUE M MOIy4aeM KOPHU X1=2, Xp=1.
[IpoBepka mokasbIBaeT, YTO X1=2 SIBISETCS MOCTOPOHHUM KOopHeM. OTBeT: 7

CDopMa NMpeacTaBJdCHUs pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCS, €ClIM paboTa BBIMOJHEHA B IOJHOM 00BEME C COOI0ICHUEM
HE0OXO0TMMOM TIOCTIEIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABIILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIllMCH U BBEIYUCICHHA.

Ounenka ''Xopomo' CTaBUTCS, €CIAHM BBINOJIHEHBI TpeOOBaHMS K OIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "y10BJIETBOPUTEJbHO'" CTAaBUTCS, €ciid paboTa BBHINIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCTH TAKOB, YTO MO3BOJISET MOJYUUTh MPABUIbHBIC PE3YIbTAaThl U BHIBOJIBL;
B XOJI€ TIPOBEACHUS PabOTHI OBLIH JIOMYIIICHBI OIITHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €clid PadOTa BBHIMOJIHEHA HE TIOJHOCTHIO WU
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 1.3. KopHu, crenenu jorapupmsol
IIpakTnueckas padora Ne 16
«Pemmenue JjorapupMuyecKux HepaBeHCTB»

Heapr padorbr: OO6CO0MMTH, 3aKPENUTh U CHCTEMATU3MPOBATh 3HAHUS YydYallluXcs Mpu
peLIeHNH KOHKPETHBIX 3aJaHHi IO TeMe

Beimosinus patdory, Bel Oyaere:

yMeThb:

- pewarts JorapupMuyeckiue HEepaBeHCTBA;

- HaxoJUTh 3HAYEHMs KOPHS, CTENEHHU, JJorapudma Ha OCHOBE OIPEIEICHHUS, UCTIONb3Ys NIPU
HEOO0XO/MMOCTH HWHCTPYMEHTAJbHBIE CPEJCTBA; IOJb30BAaThCS MPUOIMKEHHOW OIEHKOH mpu
MPaKTUYECKUX pacyeTax;

~ BBIMOJHATH NPeoOpa3oBaHMs  BBIPAKEHUH, TNPUMEHsST (QOPMYIbl, CBA3aHHBIE CO
CBOMCTBaMHU cTeNeHe, Jorapudmos;

MarepuanbHoe o0ecnieyeHme:
WNHauBuayanbHble 3aaHNsL, CIPABOYHBIE MaTEpUabl, KOHCIIEKTHI JIEKIIUH.

3aganme:
2logs(x 1) ~logg(2x - 5) <1

ITopsinok BbINOJHEHHS PadOTHI:
1)PaboTaeM 1o anropuTMy: HCIOJIB3YS OINpejaesieHue jorapupma obe 4acTH HepaBEHCTBA
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MPUBOJMM K OJHOMY OCHOBaHHIO, T. €. IoJiyyaeM HepaBeHCTBO Buia 109 , f(X) < log 4 g(x). Ecnu
ocHoBanue jorapudpma a=x-3>1, To HepaBeHCcTBO 10g 5 f(X) < 109 4 g(X) paBHOCHIBHO 000 U3

Flx) =< g ()
) fl =0 {f[x] ~ g(x)
CUCTCM. g[;r:l - HITH g[x} -0 .

Ecmu 0< x-3<1, to HepaBeHCcTBO 10g 4 f(X) < 109 4 9(X) paBHOCHIIBHO JIF000M M3 CHCTEM:
Fla) = gix)
Flrd =10
gl =0

Flad = gl
Flad =10

NI { . Pemaem IMOJIYYCHHYIO CUCTEMY, 3aIllMChIBaA€M OTBCT.

2)B nieBoii yacTH HEPaBEHCTBA JIeNaeM MpeoOpa3oBaHus, UCIIONIB3Ys CBOWCTBA JIOTapu(MOB-
jorapudM CTENeHH U JIorapu(M YaCTHOTO:

log a*=klog a, ¢>0, c#l, a=0,

logﬁ[gjzlogca—logcb, c=0 ¢zl a=0 b=0

[Monyuaem HepaBeHcTBO BHaa 10g 4 f(X) < g(x), @ 1, koTopoe 3amMeHsieM Ha PaBHOCHIIbHYIO
Fla) = g(x)
cucremy: 4 ) =0 pemaem HOJIyYEHHYIO CHCTEMY, 3aIUCHIBAEM OTBET.

gled =10

Xox padoThl
1) Pemmtes HEpaBeHCTBO

lia;;_z;zx(x2 +2x + 2)£ 2.

Pemenue: HepaBeHCTBO paBHOCHIIBHO COBOKYITHOCTH CUCTEM

2 2 2 2
X +2x+224x", X +2x +2<4x7,
) Y
X +2x+2>0, HIIH X +2x+2>0,
0<2x<1 2x > L
i 2 2
3x - 2x-2<0, 3x - 2x-220,
1 HIH 1
0<x<— x>
L 2 2
3[ 4 ‘ = ] [‘ l 5 ] S “ 3[ " “_\v] [‘. l__\)] 2 “
3 3 3 3
TR
1 1
0<x< X>—=.
2 2

[IpuMeHnM MeTO MUHTEPBAJIOB

1--/17 §1+J177 1- /17 1+ /17
3 i3 3 3
e > -
1} E l
2
1Y, [1+47
x€E [0; 5 | 3 +oo
OTBeT:
2) Pemnth HEpaBeHCTBO
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2
10g0310g6u<0
’ x+4 _

Pemenue:
2 2
X +x x°+x
log,;log, —— <log;-1;, = log,——>1 =
’ x+4 ’ x+4
o Mrxie L Gr3a8)
x+4 x+4

HpI/IMeHI/IM MCTO/J UHTCPBAJIOB

N e
B S

xel-4;-3)J(8 +=)

HpI/I OTUX  3HAYCHUIX X BCC  BbIPpAXKCHHA, CToAIIME 1104  3HaKaMH JIOI“apI/I(I)MOB,
ITOJIOKUTCIIBHEI.

xel-4-3)U(8 +=)

OTtBer:
®opMa npeacTaBjeHus pe3yJibTaTa: BbIIIOJIHEHHOE 3a/IaHUE

Kpurtepun ounenku:

Ouenka "oTau4HO'" cTaBUTCS, ecliu paboTa BHIMOIHEHA B MOJHOM 00BEME C COOTIOACHHEM
HEO0OXOMMOM TMOCIeI0BATEILHOCTH ICUCTBHI; B OTBETE MPABUJILHO U aKKypPaTHO BBIMIOJIHEHBI BCE
3alMCH U BBIUUCIICHUS.

Ounenka '"'Xopomo' CTaBUTCS, €CIM BBINOJHEHbI TpeOOBaHUS K OLIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "y1oBJIETBOPUTENbHO'" CTAaBUTCs, €Clid paboTa BBHITIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCcTH TAaKOB, YTO MO3BOJISET MONYUYUTh MPABUIbHBIC PE3YIbTAaThl U BHIBOJIBL;
B XO/I€ MPOBEACHUS pabOThI OBUIM JTOMYIIEHbBI OLTHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €clU PadOTa BHIMOJIHEHA HE TIOJTHOCTHIO MU
00BEM BBITIOTHEHHOM YacTH pabOThI HE MTO3BOJISAET CAENIATh MPABHIbHBIX BHIBOJIOB.

Tema 1.3. KopHu, crenenu jorapupmsol
IIpakTHyeckas padora Ne 17
«PemeHue JJorapu(pMuYecCKuX ypaBHEeHHH U HEPABEHCTBY

Heabr padorbr: OGOOMIMTH, 3aKPENUTh U CHCTEMATU3UPOBATh 3HAHMS YYalUXCS IPU
pELIEHNN KOHKPETHBIX 3a/laHui 10 TEME

Beinosnus patdory, Bel Oyaere:

YMETh:

- pemarts JorapupMuyecKkiue HEepaBEeHCTBA;

- HAXOJWTh 3HAYEHUS KOPHS, CTEIICHH, JIOTapr(mMa Ha OCHOBE OTPEICITICHHS, UCTIONB3Ys IPH
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HEOOXOIMMOCTH HMHCTPYMEHTAIBHBIE CPEJICTBA; TOJIH30BATHCSH MPHUOIMIKEHHON OIICHKOW Ipu
MPAKTUYECKHUX pacyeTax;

- BBINIOJHATH MPEOOpa3OBaHUS BBIPAKCHUN, TPHUMEHsSI (GOPMYIbI, CBS3aHHBIE CO
CBOMCTBaMHU CTEIICHEH, Jorapru(MOB;

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIC 3alaHuA, CIIPABOYHbIC MAaTCpUaJibl, KOHCIICKTBI HGKI_H/If/'I.

3ananuga:
3apanue Nel. Pemure sjorapudmMudeckne ypaBHEHHUS U UX CUCTEMBbI
a ]
logmx+4+logyx+logge=2 gx—lgy =7
gx+lgy =5

3aganuneNe2. Pemuthb JorapumMuueckoe HepaBeHCTBO

log, x+log, x+1log, x<35
8
IMopsiiok BbINOJTHEHHSI PA6OTHI:
1)PaboTaeM 1Mo airopuTMy: HCIIONB3YS ONpeneleHue Jorapudma obOe YacTH HEepaBEHCTBA
NPUBOIUM K OJIHOMY OCHOBaHHMIO, T. €. IoJy4aeM HepaBeHCTBO BHaa 10g 5 f(X) < 109 4 g(X). Eciu
ocHoBaHue Jorapudma a=x-3> 1, To HepaBeHcTBO 109 4 f(X) < 109 4 9(X) paBHOCHIBHO HOOOH U3

Fx) = g ()
C ) =0 F&J<m£
CUCTCM: g[x:l -0 HITH g[x:' _ .

Ecmn 0< x-3<1, To HepaBerctBo l0g 4 f(X) < 10g 2 g(X) paBHOCHIBHO TF000M U3 CHCTEM:
Flal= gix)
flo) =0
gled =10

Flad = gl
Fflad =10

HUIn { . Pemaem MOJIYYCHHYIO CUCTEMY, 3aIlIUChIBACM OTBCT.

2)B neBoit yacTH HepaBEHCTBaA JieJlaeM NPeoOpa3oBaHUs, UCIIONb3Ysl CBOMCTBA JOrapupmMoB-
Jorapu@m CTENEeHu U JIorapu(M 4acTHOTO:

log a*=klog a, ¢>0, c#l, a=0,

logﬁ[g]zlogca—logcb, c=0, c#l, a=0, b=0

[Tonmyyaem HepaBeHncTBO Buma 10g 5 f(X) < g(X), @> 1, koTopoe 3aMeHsIeM Ha PaBHOCHIBHYIO
Flad < g(x)
Flad =0

CUCTEMYV:
Y1 gt =0

. Pemaem MOJIYYCHHYIO CUCTEMY, 3alIMCBIBACM OTBCT.

Xox padoThI:
3anucath 3aJJaHiE B TETPaIb U PEIINTh.
3) Pemmte HEpaBeHCTBO

lia;;_z;zx(x2 +2x + 2)£ 2.

Pemenue: HepaBeHCTBO paBHOCHIIBHO COBOKYITHOCTH CUCTEM
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9

2 2 2 2
X +2x+224x", X +2x +2<4x°,
) )
X +2x+2>0, HITH X +2x+2>0,
0<2x<1 2x > L
{ 2 2
3x - 2x-2<0, 3x -2x-220,
1 HIH 1
D<x<— x>
! 2
= —J7 7 _J7
3[‘. l’w.] [‘\. l \ ]Sﬂ 3[\ ]’\‘] [‘. l \’ ]2“.
3 3 3 3
TR
1 1
(’(.1‘(__‘ .r>ﬁ4

IIpuMeHHM METOJ UHTEPBAJIOB

xel-4-3)U(8 +=)

OTtBer:
®opMa npeacTaBjeHus pe3yJibTaTa: BbIIIOJIHEHHOE 3aIaHUE

Kputepuu ounenku:

Ouenka "oTJHYHO'" CTaBUTCS, €CIIM padOTa BBIMOJHEHA B IOJHOM 00BEME ¢ COOIOIEHUEM
HE0OXO0IMMOM TIOCTICIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABIILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aMKCy U BBIYUCIICHUS.

Ounenka ''Xxopomio' CcTaBUTCS, €CIHM BBIIOJIHEHB TpeOOBaHUS K OICHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yI0BJIETBOPUTENbHO'" CTAaBUTCs, €Ciid paboOTa BBHINIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCTH TAaKOB, YTO MO3BOJISET MONYUYUTh MPABUIbHBIC PE3YIbTAaThl U BHIBOIBL,
B XO/JI€ MPOBEACHUS PabOThl OBUIH OMYIIEHBI OIITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBUTCS, €CJIM pabOTa BBINMOIHEHA HE MOJHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPaBUIHHBIX BHIBO/IOB.

Tema 2.1 OcHOBHbIE IOHATHS TPUTOHOMETPHH.
IIpeodpa3oBanne TPUrOHOMETPHYECKHUX BbIPAKCHUH

IIpakTnyeckas padora Ne 18

«PajuaHHBIA METO/ U3MEPEHHH YII0B BPALUECHUs H CBA3b C IPajyCHON MEpPOH.
Haxoxnenue 3Ha4eHN I TPUTOHOMETPHYECKUX (PYHKLUID)

Heab padorsi: HayunThcs nepexoauTs OT paglaHHON Mepbl YIJIOB K TpaaycHOM 1 0OpaTHO.
Hayuurtcs HaxonuTh 3HAYSHHUS TPUTOHOMETPUYECKUX (PYHKLUH 110 OIpeIeNIEHUIO.

Beinosnus patdory, Bel Oyaere:

yMeTb:

~ HaXOJUTh 3HaYEHUS] TPUTOHOMETPUYECKUX BBIPAKEHUI Ha OCHOBE ONpEICICHHS, UCTIOIb3Ys
py HEOOXOIMMOCTH MHCTPYMEHTAJIbHBIE CPEJCTBA; MOJIb30BATHCS MPUOIMKEHHON OLIEHKON NpU
MPAKTUYECKHUX pacyerax;

~ BBITOJIHSTH IPe0Opa3oBaHus BbIpaXKEHUM, MpUMeEHss GOpMYJIbl, CBS3aHHbBIE CO CBOMCTBaAMU
TPUTOHOMETPUUYECKUX (PYHKLUH.
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MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIC 3alaHuA, CIIPAaBOYHbBIC MaTCpUaJibl, KOHCIICKTbLI JIGKI_[I/II\/JI.

3aganmue:
1. BeIpasute B pagnaHax BEJIMYMHY YIUIa, 33JaHHOTO B Ipagycax
a) 150° () 450°  B)40°
2. BeIpasute B rpagycax BeIMUYUHY YIJIa, 33JaHHOTO B pajinaHax

a) T 6)4w  B) =

ik El
3. Hcnonb3ys onpeaeneHusi TPUrOHOMETPHUYECKUX (PYHKUUH, HAlAUTE 3HAKH STHX (YHKIIMNA
IUIS YTJIOB:

a)-210°  6) =

HOpﬂI{OK BbIIIOJTHCHU A paﬁoTbI

1. Pannannas m rpagycHas Mepsl CBS3aHbl 3aBUCUMOCTBIO 180°% = wpadua. [lodTOMy
1° = Wu, 3HAYUT & ° = L:xpczdmn.
lap iap
2. UYroObl BBIPA3UTh YroJl B TpaJyCHOM Mepe BOCIOJIb3YHTECh COOTHOLICHUEM
1ap”
1pad = o
3. Hauepture enMHMYHYIO OKpPYXKXHOCTb, OTJIOKMTE 3aJaHHBIM yroJl, IOMHS, YTO

MIOJIOYKUTEIBHBIM CUUTACTCS YTOJI, OTKIIAIBIBACMBII IIPOTHB YaCOBOM CTPEIIKU, & OTPHUIIATEIIBHBIM —
10 YaCOBOM CTpEJIKE.

o Cunycom yena o Ha3vl8aemcs opouHama moyky eOUHUYHOU OKPYHCHOCHU, NOJYYEeHHOU npu
NOBOPOMeE HAUANILHO20 PAOUYCA HA V2Ol (.

e Kocunycom yena o Haswvleaemcs adbcyucca mouku eOUHUHHOU OKPYICHOCU, NOJYYEeHHOU
npu nOBOPOMe HAYANILHO20 PAOUYCa HA V2Ol 0.

o Taneencom yena o Ha3vl8aemcst OMHOULeHUe OPOUHAMbL MOYKU eOUHUYHOU OKPYICHOCIU K
ee abcyucce.

o KomarneeHcom yena o Has3vleaemcst OMHOUWEHUE AOCYUCCHL MOYKU eOUHUYHOU OKPYIHCHOCTU
K ee opouHame.

Xoa padoThi:
1. BeIpasurte B paguanax BEIMYHHY yIUia, 3aJaHHOTO B Tpagycax
a) 120° 6)225° B)10°

o _T | o _ 2, o — T, o =:1E. o _T | o T

a) 120° = --120° =7 6)225° = - 225° =2 B)10° = 10°= T,
2. Brlpasute B rpagycax BeIHYUHY YIJIa, 3aJaHHOTO B paJinaHax

LY 6)2_“ B) T

a) 5 3 :

a) T=2-. X _q080 6)T=

g T ]

e o

Lap” 5T _
T3

4pe B) M= BELET _ 5o
B T B
3. Ucnonb3ys onpesienieHus] TPUTOHOMETPHYECKUX (YHKIMNA, HAWIUTE 3HAKU 3TUX (YHKIIHN
JUIS YTJIOB:
s it
a) —120 0) 3
ITocTponM €IMHUYHYIO OKPYKHOCTb M OTJIOKUM JaHHbIE yIVIbl. YTon—120% oTKJIagbIBaeM 110
4yacoBoii cTpeinke. Touka, cooTBeTCTBYIOMAsA yray —120° nexxut B |1l ueTBepTH, 3HaUUT,
cogl—120°) = 0, sin(-1207) = 0,
tg (—120°) = 0, ectg(—120%) =10,
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dopma npeacTaBJeHus pe3y/IbTaTa: BEIIIOJIHEHHOE 3a/1aHNE

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCS, €ClIM paboTa BBIMOJHEHA B IOJHOM 00BEME C COOIOIEHUEM
HE0OXOTUMOM TIOCIICIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABWIHBHO M aKKYPATHO BBIIIOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka ''Xopomo' CTaBUTCS, €CIHM BBINOJIHEHB TpeOOBaHMS K OIEHKE "OTIMYHO", HO
JONYIIEHBI 2-3 HeJ0YeTa.

Ounenka "yI10BJIETBOPUTEIBHO'" CTAaBUTCS, €ClM paboTa BHIMOJHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YaCcTH TAKOB, YTO MO3BOJISIET MOJYYUTh IMPABUIBHBIE PE3YJIbTAThl U BHIBOJIBI,
B XOJI€ TPOBEICHUS paOOTHI OBUTN TOMYIIEHBI OITHOKH.

Ouenka '""Hey10BJIETBOPUTEJIBHO'" CTAaBHUTCS, €CJIM pabOTa BBIMOJIHEHA HE MOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIE OHATHS TPUTOHOMETPHUH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPAKeHU

IIpakTuyeckas padora Ne 19

«IIpeoOpa3oBaHne TPUTOHOMETPUYECKHUX BbIpa:keHUil. OCHOBHbIE
TPUTOHOMETPHYECKHE TOKIECTBA»

Heap padorbl: HayunThcss HAXOANUTH 3HAYEHUS] TPUTOHOMETPUUECKUX (YHKIIMM, UCIIOIB3YS
OCHOBHBIE€ TPUTOHOMETPUUECKHUE TOXKIECTBA.

Beinosinus padorty, Bl Oynere:

yMeThb:

- HAXOJWUTb 3HAYEHUS] TPUTOHOMETPUYECKUX BBIPA)KEHNUI HA OCHOBE ONPEIEIICHUS, UCTIOIb3Ys
Ipy HEOOXOMMOCTH MHCTPYMEHTAJIbHBIE CPEJCTBA; MOJIb30BATHCS MPUOIMKEHHONW OLIEHKOM IpH
IIPAKTUYECKUX pacyeTax;

~ BBINOJIHSTH IPe0Opa30BaHusl BbIpAXKEHUM, MpUMEHss1 (OPMYJIbl, CBS3aHHBIE CO CBONCTBAMU
TPUTOHOMETPUUYECKUX (QYHKLUH.

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI HeKHHfI.

3aganue:
Haiigute 3HaueHus: TpuroHoMeTpudeckux QyHKIUH, €CITU U3BECTHO:
Dsino==, Ponz g
11" 2

2) cos = —%,TE o !TW
3) tg x=— %;—r = T

IHopsaoK BbINIOJIHEHHS PA0OTHI

1. 3anummuTe, 94TO AAHO B 3aJaHHH.

2. 3anumute GOPMYIIBI OCHOBHBIX TPUTOHOMETPHUYECKHX TOXKIECTB, COACpIKAIIAC TaHHYIO
(GYHKIUIO U TY, KOTOPYIO HE0OXOIUMO HANUTH.

3. Breipazute HemsBecTHYIO (QyHKIMIO. Ecian HE0OXOAMMO HM3BJICUb KBAJPATHBIA KOPEHB, TO

OIIPECACIIUTE 3HAK HCKOMOM q)YHKI_[I/II/I, HCIIOJIb3YS 3aIaHHYIO UCTBCPTh.
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4. BpluncnuTe 3HAYCHUS BCEX HEM3BECTHBIX (DYHKIIHIA.

Xon padoThl:
HaiinuTe 3HaueHMs TPUTOHOMETPUYECKUX (PYHKIUI, €ClIi U3BECTHO:
)
1) cos 0= 10,8, Tﬁ == 2w
2) sin = IZI,E:,E <N T
1T
= ——-,— =
3) tg g SHEw
kli
. = — =
a) [Jlano: cos w=10.8, == <e= 2x
Haiitu: sin . tg o ctg o
Pemrenue: 1)3anuiiemM 0oCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO
cos? o 4sin® w=1
BbIpazuM 13 HEro HCKOMY0 (PYHKIUIO sin oc= 41 — cos? o
Taxk kak cunyc B IV yerBepru  uMeeT  OTpPULIATENIBHOE  3HA4YEHHE, TO
sin o= —f1 — 0,84 = —/0,36 = —0,5.
2) 3anuiieM OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO

i =

tp =

4 ros o

HOI{CTaBI/IM HN3BCCTHBIC 3HAUCHUSA U HaﬁHeM HCU3BCCTHYIO (1)YHKI_II/II-O
—0.6 i} 3

tg o= =——=——=-0,75

0.8 a <
3) 3amuiieM OCHOBHOE TPUTOHOMETPHYECKOE TOXKIIECTBO

tg oootge =1
Bripazum u3 HETro UCKOMYIO (PYHKITUIO ctg o= m%x

4 1
oty = -3 =-1 3
6) MaHo: ) sin o= 0,6, =m< =

Haiitu: cos wx, tg =, ctg =

Pemrenue: 1)3anuiiemM oCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO
cos? o +sin® x=1
BeIpazum u3 Hero HCKOMYH QYHKIIHIO cos o= 4~1 — sin? o<
Tak kak kocunyc Bo |l yeTBepTH oTpHLIATENEH, TO ros = —f1 — 0,36 = —0.8.

2) 3anuieM OCHOBHOE TPUTOHOMETPHUYIECKOE TOXKIECTBO

i
tg o=
g ras o
HOI[CTaBI/IM HN3BCCTHBIC 3HAUCHUA U HaﬁHeM HCI/I3BeCTHYIO (I)YHKHI/IIO
0.6 & 3
tg o= = —=__=_pn75
5= e T 8T T4

3) 3anuieM OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO
tg oo etge =1
L
Bbipazum 13 HEro UCKOMYI0 (PYHKIHIO ctg o= -
4 1
ctg = ——=-1-

3 3

k|
B) JlaHo: tg &= —=,7

Haiitu: cos o, sin o ctg =
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Pemenue: 1) 3anuimieM 0CHOBHOE TPUTOHOMETPHUYECKOE TOXKIACCTBO
tgooetge =1

L L
= — = —1-=
Bripaszum u3 Hero UCKOMy0 (pYHKIUIO ctg - ctg 13
2) 3anuiineM OCHOBHOE TPUTOHOMETPUYECCKOE TOXKIECTBO
1
1+ tg? w=
g cose o

1
Bripazum u3 Hero nckomyro (pyHKIHIO cos =+ Titets

Tax xak kocunyc Bo |l yeTBepTH oTpHUIaTENEH, TO £o5 &= — =——=-

3) 3anuieM OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO

cos? oo 4sint x=1

Beipazum 13 HEro HCKOMY0 QYHKIIHIO sin &= +~/1 — cas? o

Tax kak curyc Bo || 4eTBepTH MONTOKHUTETBHBIN, TO sin = /1 — 0,64 =+/T,36 = 0,6,

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOIHEHHOE 3aJaHNe

Kpurtepun ounenku:

Ouenka "oTJHYHO'" CTaBUTCS, €CIIM padoTa BBIMOJHEHA B IOJHOM 00BEME ¢ COOIOICHUEM
HE0OXO0TMMOM TIOCTICIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABWILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIlMCH U BEIYUCICHHA.

Onenka ''xopomo' CTaBUTCS, €CIM BBIOJHEHbI TpeOOBaHUS K OLIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yI0BJIeTBOPUTENbHO'" CTAaBUTCS, €Clid paboTa BHITIOJIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCTH TAaKOB, YTO MO3BOJISET MONYUYUTh MPABUIbHBIC PE3YIbTAaThl U BHIBOIBL,
B XO/JI€ MPOBEACHUSI pabOThI OBLIH JTOMYIIEHBI OLUTUOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €ClU PadOTa BBHIMOIHEHA HE TOJHOCTHIO MU
00BEM BBITIOTHEHHOM YacTH pabOThI HE MTO3BOJISAET CAENIATh MPABHIbHBIX BHIBOJIOB.

Tema 2.1 OcHOBHbIE IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUTOHOMETPHYCCKHX BhIPAKeHUI

IIpakTnueckas padora Ne 20
«IIpeoGpa3oBaHus TPUTOHOMETPHYECKUX BbIpa:keHUIi. POPMYJIbI CJI05KEHHS], YIBOCHHS.
@opmyJIbI IPUBEACHUD)

Heab padorei: Hayuntbes npeobpa3oBbIBaTh TPUTOHOMETPUUECKHUE BBIPAKEHHUSI, UCIIONIb3YS
TPUTOHOMETPHUYECKUE (POPMYIIBL.

Boinosinus padorty, Bol Oynere:

yMeThb:

- HAXOJUTh 3HAYEHUS] TPUTOHOMETPUYECKUX BBIPAXKEHUN HA OCHOBE ONpEeNICHUs, UCTIOIb3Ys
pU HEOOXOJIUMOCTH MHCTPYMEHTAJIbHBIE CPEJICTBA; IMOJIB30BAThCA MPUOIMKEHHONW OLIEHKOW MpHU
MPaKTUYECKHUX pacyeTax;

~ BBIIIOJIHATH MPeo0pa30BaHusl BbIpAXKEHUH, TpUMEHsIsT (POPMYJIbI, CBSI3aHHbIE CO CBOMCTBAMHU
TPUTOHOMETPUUECKUX (QYHKIIHH.
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MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIC 3alaHuA, CIIPAaBOYHbBIC MaTCpUaJibl, KOHCIICKTbLI HGKHHﬁ.

3aganmue:

cioel?® ¢ oed3” —2inll v 2indd
cord™ 201 6 + cord 620 547

1 24 ar i
Z.Z[aHO CUSDC=—E; cusﬁ:—;; :lr:.ilxc:?; ﬂrd:ﬁd:T,

1.Berunciure

Hatigure sinfe — 57,
gints -5 coaf +ooale —Soing

3. JIoKaKHuTE TOKAECTBO: oo = = tant

IlopsiioK BHINOJHEHHS PA0OTHI

1) 3anummTe 3aJaHue W ONpeAeiuTe, KakuMu (OpMYJIaMHU TPUTOHOMETPHU HYIKHO
BOCIIOJIb30BaThCH.

2) [Tpumenute >Tu GOPMYIIBI.

3) VYrpoctute mONy4YMBIIEECS BbIpaXeHHE. Bprumcnure, ecim 3TO0 HEOO0XO0IMMO,

3HAUYCHHC BbIPAKCHUA.

Xoj penieHus:
1 Brrumciare coef 1% o2 BT+ 271 20 26"

220" ¢ 082 57 + oozl 0 2R 25"

Pemenue:
cosT1"  coz20° + sinf 1« sin2b®

sim20® « pos25" + eos20" « sin25®

Hﬂﬂ PCUICHUA HAaM H606XOI[I/IMO HUCIIOJIB30BaTh q)OpMyHBI CJIOKCHMUA:
coslee + B) = cose « cosf F sine - sinf

sinle + £ = sine - cosf + cose - sing
cos71" - cos26% + 5inT1%  sin26°  coz(71" — 26%)  cos45°

sin20° - cos25° 4 cos20° - 5in25°  #in(20° 4 257 sindS°

\ 2 4T T
K= = - - [’ H -,
2. JlaHo =in o+ cosf 0y e m 0= f o

=tgase =1

Hatigure sinfe + 77,

Pemenne:  J[na  pelieHMss HaM ~ HYXHO  MCIHOJB30BaTh  (hOPMYJIy
sinfee + £ = sina * cosf + cose  sing

Ho HaMm Heu3BeCTHBI zHa=ueHHa eoz © H sing.

CJIOKCHHUA

Haiigem cHavana 3Tu 3HAYCHH, UCITIOJIB3YsI OCHOBHOC TPUT'OHOMCETPHICCKOC TOXKICCTBO:

cos® o0 4zin® m=1
BbIpa3uM K3 HETO HCKOMYIO (DYHKIHUIO oz o= ++'1 — sin?

sinf = +.01 — cos?j

Tak kak kocunyc Bo |l ueTBepTH oTpuIaTeneH, To cos &= — |1 — R -
¥ p p ? 223 83 39

N E

-~ )
Tak kak CHHYC B | YETBECPTHU IMOJIOKUTEIbHBIN, TO =inf[ = Jl T P 2
IloacraBuM HaliicHHBIC 3HAUCHUS B (I)OpMy.Hy X BBIYHMCJIMM 3HAYCHUC
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sinfoc +4).

17

g 4
sinfee+5) = 775+ T

17 5

( 15) 3 32 45 13
5

gints—§cosf +ooale - fleing
coale—F) conf —ginle —feing

3.JlokaxxuTe TOXKIASCTBO: b

Z[OKaSaTCJ'IBCTBOZ

BoinuiieM OTAENBHO JIEBYIO 4YacTh TOXKIECTBA M Ipeodpazyem ee, HCHOJb3ys (OpMYIIbl
CIIO)KEHHUS:

gintw—flcosf +ooale —fleing _ @nie-F+5H _ finw
coale—F) conf —ginle —Feing  coare—F+f  coee
tg m=1fg ™

= ton

ToxkmecTBO TOKa3aHo.

Bosmoxxen n I[perﬁ cnoco0 JOKa3aTCJIbCTBA.
ginte —flcosf +ooale —fFleing _ (eine cosf —cosw 2 f) cosf + (o oew cosf +eine sinfleng

coale - conf —gnle —floing | Coosw-cost +3ine Binf) coaf - (Bin g cosf —cooe singleing

PaCKpoeM CKOOKH U IIpUBCIACM HOI[O6HBI€ cjiaracManiC
sine - costf — cose - sing - cosP + cosa - cosf - sing 4 sine  sin®f sine o cost @ + sine o sin kg

" cose e cost R + sine  sind - cosf — sing o cosf o sing + cose sin?f cose o cos?f + cose o sin?
sing(cos®F + sin®f)  sine

= = = tgo
cosa(cos?f + =in? ) cosa g

tg m=1fg ™
(I)opMa NpeacTaBJICHUsA pe3yjabTaTa: BhIIIOJIHCHHOC 3a/JaHNE

Kputepun onenkn:

Ouenka "oTJIMYHO'" CTaBUTCS, €CNTU pabOTa BBHIMOJHEHA B MOJTHOM 00BEME C COOIIOICHUEM
He0oOXO0TMMOM TIOCTIEIOBATENBHOCTH JIEHCTBUI; B OTBETE MPABHIBHO U aKKYPaTHO BBITIOJHEHBI BCE
3aIMCH ¥ BBIYHCICHUS.

Ouenka "xopomio' CTaBUTCS, €CIHM BBIOJHEHb TpeOOBaHUS K OIEHKE "OTIUYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ounenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €clid pa0oTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO ITO3BOJISIET MOJIYIUTh TPABHIBHBIC PE3YIbTATHl H BBIBOIBL;
B XO/JI€ MPOBEACHUS PabOThl OBUIH OMYIIEHBI OIITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO'" CTAaBUTCS, €ClIM pabOTa BBINOJIHEHA HE MOJHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISAET ClIeaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBaHue TPUTOHOMETPUYECKHUX BbIPAKEHU

IIpakTHyeckas padora Ne 21
«IIpeoOpa3oBanusi TPUrOHOMETPHUYECKUX BbipaxeHuii. [IpeoOpa3oBanne cymMmbl
TPUTOHOMeTpUYecKHX (pyHKIUH B npon3senenue. [IpeodpazoBanne npousseaeHus

TPUTOHOMETPHYECKUX (PYHKLIMI ¢ CyMMY»

Heab padorei: Hayuntbes mpeoOpa3oBbIBaTh TPUTOHOMETPHUUECKHUE BBIPAXKEHHUSI, UCIIOIbB3YS
TPUTOHOMETPHUYECKUE (POPMYIIBL.
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Beinosnus patdory, Bel Oyaere:
yMeThb:
- HaXOAUTb 3HAYCHHUA TPUTOHOMETPUUCCKHUX BLIpa)KCHI/If/’I Ha OCHOBC OIIPCACIICHUSA, UCIIOJIB3Y

IIpu HCO6XO,Z[I/IMOCTI/I HHCTPYMCHTAJIBHBIC CPEACTBA, IMOJIb30BAThHCA HpH6J’IH)KeHH01>i OHCHKOﬁ IIpu
MMPAKTUYCCKUX pacyCTax;

~ BBINOJIHATH IPe0Opa3oBaHus BbIpAKEHUM, MpUMEHsIs GOPMYIIbl, CBS3aHHBIE CO CBONCTBAMU

TPUTOHOMETPHUYECKUX (PYHKIUH.

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MAaTEPHAIbl, KOHCIICKTHI JICKIIHH.

3aganue:

o [t172° — 242
1. Haiigure 3HaYeHUE BHIPAKECHHUS: —
FEra” — coed?
tRt1a0° — &) coallat® —alty (307 — &)

TOIF0° + 6 cbg (907 + 6 LR (I0P +&)
212+ 6

2. YOpocTuTe BhIpaKeHue:

3. JIoKaxxuTe TOKIACCTBO: = tgdu

COE2 6+ COEhE

IMopsinok BbINOJIHEHUs PAOOTHI
1) BanumuTe 3amaHMe M ONpeAeianTe, KakumMu (OpMyJaMH TPUTOHOMETPUU HYKHO

BOCIIOJIB30BAaTbCA.

2) Ipumenute 3T HOPMYJIBL.
3) YnpocTtuTe mojyduBIIeeCs] BbIpaKeHHE. BbIUMCINTE, €clau 3TO HEOOXOIMMO, 3HAUCHHUE

BBIPpAXKCHUS.

Xoa pa6oTsI:

v t163% —z2in22”
1. Haiigure 3Ha4eHUE BHIPAKEHUS: —

ro26a” — coe22”

JUisa pemieHusi HaM HY>KHO BOCIOJIb30BaThCs (QopMyiamMH MpeoOpa3oBaHUS CYMMBI U

Pa3HOCTU TPUTOHOMCTPUICCKHUX q)YHKI_II/Iﬁ B IIPOU3BCACHUC:

o+ f o—f
coset + cosf = 2ros s
e =
rose — posf = —2zin > ' 5in >
o+ o —
sing + sing = 2zin i - ros 4
2 2
o+ f w—f
sing — sing = 2ros st
2 2
Pemenmue:
BE° 4 22 . BET —22°
SinA B — sin22® Zros 5 E 5 2c0545° - sin23° cos45° 4 )
= o o o - = . . = - = —ct, =
cosBA® — pos22° oo 68”4+ &2° 68T — 28°  _ZgindS° . sin23® singds? 8
—25in 5 ' zin 5

2if (1807 + &) tElec— 18070 com (I60° —a)
-:'tg(;—r—n’j-crg G+ -cm(?—v:’j

2. YrpocTuTe BhIpaXeHHUE:

[Ipn pemieHnn 3TOro 3afaHusl HY)KHO NPUMEHUTh (QopMmyibl npuBeneHus. s storo
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BCIIOMHUM MHEMOHHU4YecKoe mpaBmiio: 1) Ha3Banue QyHKIMHM HE MEHSETCS, €CIH K apryMEHTy o
npuodaBiIseTcs —mN Wiy 7N,
Ha3Banue QpyHKIIMM MEHSETCS, €CJIM K apTYMEHTY 0. IPUOaBIIACTCSI —gn WIN ;—rn,

N- HEYETHOE YUCIIO.
2) CtaBUTCS 3HAK UCXOMHON (DYHKIIMH, CYUTAS , UTO O- OCTPBINA YTOJ.

Pemenue:
=(180° + a) - tgloc —180°) - cos(360° — &) —sing c tge c cosn COsSR  COSR COSH c Sinw _
I ( ) ELS - tgn ctge ([ —sine) - ctget TEOSE T g 00
ctg[2 — o) ctglew +al - cos( 5 = 23] inm
3. JIOKaXHUTE TOXKIECTBO: ok HARIEHINGE _ 4 p g

COSE + CO0SIE + 0 0SE e

Jlis pemieHuss HaM HY)KHO BOCIOJIB30BaThCs (QopMyiaMu MpeoOpa3oBaHUS CYMMBI U
Pa3HOCTH TPUTOHOMETPUUECKUX (QYHKIIUI B IPOU3BEACHHUE.

Pemienue:

ENE 2 e +ENE e
———————— =tgin
CONE +C0TIE + 0085 E
Beimuimem oTaenbHO JIEBYIO YaCTh TOXKISCTBA U IIPeoOpasyeM ee, HCIOIb3yst (hOPMYIIbI:
zinw +ainde+ainie _ Ceine+singed +ande 2zin E;“'EWE_ZEE"'S[‘”R’ _ einde coag-te)+ainde

C+5m

-mg"_T“HmEn' T poele coal-2e) +ooede

come +conde +conie  Coone +coeSed +eonle LI

Bocrnonb3yemcst 4eTHOCTBIO KOCHHYca tosl—e) = cose
sinde ccoz 2e 4+ sindoe sinde - (eosde +1) sindo

cosde - coz 2 + cosde  eosde - (eosla 4+ 1) rosdm
tgdo = tgdo
ToxaecTBo 10Ka3aHo.

(I)opMa NMpeaACTaBJICHUA Pe3yabTaTa: BBIIIOJIHCHHOC 3a/laHNE

Kputepun onenkn:

Ouenka "oTJIMYHO" CTaBUTCS, €CNTU pabOTa BBHIMOJHEHA B IMOJHOM 00BEME C COOIOIEHUEM
HE00XO0TMMOM TIOCTIEIOBATENHHOCTH JICHCTBUI; B OTBETE MPABHIBHO U aKKYPaTHO BBITIOJHEHBI BCE
3aIIMCH U BBIYUCIICHHUSI.

Ouenka "xopomio' CTaBUTCS, €CIHM BBIOJHEHb TpeOOBaHUS K OLEHKE "OTIUYHO", HO
JOTYIIEHBI 2-3 HeloYeTa.

Ounenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €clii paboTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBHITIOJIHEHHOW YaCTH TAaKOB, YTO MO3BOJISIET MOJYUYUTh MPABUIBHBIC PE3YIbTaThl U BHIBOJIBI;
B XO/I€ POBEACHUS PabOThI OBUIH JTOMYIIEHBI OIITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTABHUTCS, €CIIM padOTa BBIMOJHEHA HE TOJTHOCTHIO WITH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPABUIHHBIX BHIBO/IOB.

Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBaHue TPUTOHOMETPUYECKHUX BbIPAKEHU

IIpakTHyeckas padora Ne 22

ITocTpoenue rpapukoB TPUTOHOMETPUUYECKUX PYHKIUI ¢ MCIIOJIb30BAHUEM
reoMeTpH4YecKNX npeodpa3oBaHui
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Leas padoTbi: HayunThest cTpOUTh rpauku TPUTOHOMETPUUECKUX (DYHKITHIA

Beinosnus patdory, Bel Oyaere:

YMETb:

- pfuaTtb paloOHaJIbHBIC, IIOKa3aTCJIbHBIC, JIOI‘apI/I(bMI/I‘IeCKI/IC, TPUTOHOMCTPUYCCKHUC
YPaBHEHHUs, CBOISAINMECA K JIMHEWHBIM M KBaJAPAaTHBIM, a TAKXKE AHAJOTUYHBIC HEPABEHCTBA U
CUCTEMBI,

- HAXOJWTb 3HAYEHUSI TPUTOHOMETPUYECKUX BBIPA)KEHUN HA OCHOBE ONPEICIICHUS, UCTIOIb3YsI
pU HEOOXOIUMOCTH MHCTPYMEHTAJIBHBIC CPEJICTBA; MOJB30BATHCA MPUOIMKEHHONW OLEHKOW MpHU
IIPAKTUYECKHUX pacyeTax;

~ BBITIOJIHATH TPe00pa30BaHus BBIPAKECHUH, TPUMEHsS (GOPMYJIbI, CBA3aHHBIE CO CBOHCTBAMU
TPUTOHOMETPUUYECKUX (QYHKLUH.

MarepuajibHoe o0ecnieyeHue:
I/IH[[I/IBI/IIIyaJII)HBIG 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI JIGKIII/II;'I.

3ananne:
[ToctpouTts rpaduk GyHKINU v = 3sin(x — E]. 3amucarh CBOMCTBA 3TOH (DYHKIIHH.

IMopsinok BbINoJIHEHUS padoOTHI:

IIpu nocTpoenunu rpaduka Hy>KHO BOCIIOJIb30BATHCS MPEOOPa30BaHUSIMU I'PaPHUKOB.

1.y = f(x) + b — rpadux ¢ynkuuu nomyudaercs u3z rpaduka Qyakumuu Yy = f(X) myrem
napajuieIbHOrO MepeHoca 3Toro rpaduka Ha BenuuuHy Baosib ot OY. Ilpu atom, ecau b>0, To
rpaduk ¢pynkuuu f(X) + b pacnonaraercs Boimie rpaduka Gpynkuuu f(x), ecmu b<0, TOo HUXKE ITOTO
rpaduka.

2.y =1 (x+b)—rpapux dbynkuuu nomaydaercs u3z rpapuka GyHkipn y = f(x) ¢ moMomipro
napajieJIbHOro MepeHoca 3Toro rpaduka Ha BelInduHy b Broas ocu OX, npu 3toM, ecnu b>0, To
CBUT BJIEBO, a eciu b<0, To CIBUT BIPaBo.

3. y = - f(X) — rpaduk cummerpuueH rpaduky y = f(x) otHOcuTeNnpHO ocu OX

4. y = a f(x) — rpadpuk ¢yHKIMU nonydaercs u3 rpaduxa pyHkuuu y = f(x) ¢ nomouipo
pacTshKeHUs WK cxaTus rpaduka no ocu OY mponopruoHaabHO KOAPGHUIHUEHTY a, TPUYeM,

ecin @ > 1, To Bce opauHathl rpaduka af(x) yBenuuuBarorcs B a pa3, ecian a < 1, To
YMEHBIIIAIOTCS B a Pas.

5. ¥ = fla x) — rpaduk QyHkuuu nomyyaercs u3 rpadpuxka Gynkuuu y = f(x) ¢ momorupro
pacTshKeHUs WK CKaTus B1oJIb ocu OX mponopHuoHaabHO KOAGGHUIMEHTY a, IpudeM, eciu, a > 1,
TO rpaduk c:xumaercs B a pas, eciu 0 < a <lI, To pactsarusaercs B 1/a pas.

6. y= | f (x)| - 711 IOCTPOEHUS 3TOro rpaduka HyKHO OCTPOUTh rpaguk yHkumuu y = f(x)

1 0TOOpa3uTh oTHOCUTENbHO ocu OX Te yacTu rpaduka, KOTOpPbIC PaCON0KEHBI HUYKE ITOM OCH.
[Tocne mocTpoenus rpaduka MpoBeauTe UccileaoBanrne GYHKIUH 10 O0IIel cxeme.

Xox padoTsl
[ToctpouTts rpaduk GyHKIMHU ¥ = 2ros(x+ ;—r]. 3amucarhb CBOMCTBA 3TOM (DYHKIIMH.

CHayana noctpouM Tpaduk QyHKUINHU ¥ = cosx
ITepenecem rpaduk pyHKIUH ¥ = cosx Haf Bi1eBO. [lonyunm rpaduk QyHKUMU ¥ = cos(x + ;—r].

PactsiHeM rpaduk nmomyunBmieiics GpyHKIuu B 2 pasza BIoib ocu OY.




Hccnenyem dyHkimro mo oodmieit cxeme:

D(y) =R,
E(y) =[-2; 2]
y =0, mpu X=n/6 + ntn, n € Z,
OyHKIMs 0011Iero BUa.
DyHKIUA HEMOHOTOHHAas,
npu X € (2n/3 + 27n; S5n/3 + 27n) — byHKIUS BO3pACTaET;
npu X € (-n/3 + 2an;2 w/3 + 2an) — pyHKIMS yOBIBACT;

6. (-n/3 + 2nn; 2) - max;
(2n/3 + 27n; -2) — min;

7. T=2m.

ko E

(I)opMa NMpeaACTaBJICHUA pe3yjabTaTa: BhIIIOJIHEHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClIM padoTa BBIMOJIHEHA B IMOJHOM 00BEME C COOIOIEHUEM
HE0OXOIMMOM TIOCIEI0BATENBHOCTH JICHCTBUI; B OTBETE MPABUIBHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIMCH Y BBIYUCIICHUS.

Ounenka ''Xxopomo' CTaBUTCS, €CIM BBINOJHEHb TpeOOBaHUS K OIEHKE "OTJIWYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ounenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €Clid paboTa BBHIMOJIHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOJTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MOJNYYUTh MPABUIBHBIC PE3YIbTaThl U BHIBOIBI,
B XO/JI€ MPOBEACHUS PabOThI OBUIH TOMYIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBUTCS, €CJIM padOTa BBINOJIHEHA HE MOJHOCTHIO WIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TTO3BOJISET ClIeaTh MPAaBUIbHBIX BHIBO/IOB.

Tema 2.2 Tpuronomerpnyeckne ypaBHeHHs 1 HEPABEHCTBA
IIpakTnyeckas padora Ne 23
«IIpocreiimne TPUTOHOMETPHYECKHE YPABHEHUSI M HEPABEHCTBA)

Ienb padorer: HayunTscs pemars npocTeiie TPUrOHOMETPUYECKUE YPABHEHUS.

Boinoainus padorty, Bel Oynere:

yMeTh:

- peuaTtb palrOoHaJIbHBIC, IIOKa3aTCJIbBHBIC, JIOFapI/I(l)MI/I‘IeCKI/IC, TPUTOHOMCTPUYCCKHUC
YPaBHEHUs, CBOASILMECSH K JIMHEHHBIM M KBaJpPaTHBIM, a TAaK)K€ AHAJIOTMYHBIE HEPAaBEHCTBA U
CUCTEMBI;

- HAXO/WUTb 3HAYEHUS] TPUTOHOMETPUUYECKUX BBIPAXKEHUN HA OCHOBE ONPEIEIICHUS, UCTIOIb3Ys
py HEOOXOMMOCTH MHCTPYMEHTAJIbHBIE CPEJCTBA; MOJIb30BATHCS MPUOIMKEHHON OLIEHKON NpHU
MIPaKTUYECKUX pacueTax;

~ BBINOJIHSTH IPe0Opa3oBaHusl BhIPAXKEHUN, MpUMEHss (OPMYJIbl, CBS3aHHBIE CO CBONCTBAMU
TPUTOHOMETPUUYECKUX (DYHKLIUH.

MarepuanbHoe o0ecnieyeHme:

WNHauBuayanbHble 3a1aHNSL, CIPABOYHBIE MaTEpUAIbl, KOHCIIEKTHI JIEKIIUH.

3aganue:
PGI_HI/ITe TpI/IFOHOMeTpI/I‘—IeCKI/Ie ypaBHeHm[:
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1) cos3xr = 0
2) sin(Zr - E_) =-1

&
3) 3tg{4x +5)=—3
4) ctg (2x+5 = —?

5) sindx  cos3x + cosdy - zindr = i

IMopsinok BbINOJIHEHUs PAdOTHI:

1. 3anmcars ypaBHEHHE W OINPEACINTh, K KAKOMY BHIY OHO OTHOCHTCS M KaKoil (opMyIioi
HEOOXOUMO BOCIIOJIL30BAThCS.

2. Pemuth ypaBHEHHE.

3. 3ammcaTth OTBET.

Xoa paGoTsI:

Pemmte TPUTOHOMCTPUYICCKNEC YPABHCHUS:
1) =sindx =10

DTO ypaBHEHHE OTHOCUTCS K YACTHBIM CIIy4asiM, IIO3TOMY KOPHHU HaxoAsTcs o hopmyiie

r=mn 9NELI

2y =mn,nes
T
X =—n,MeES

2
OTBeT: x = ;—rﬂ, eSS
T
2) ooz (Sx + ;) =-1

DTO ypaBHEHHE OTHOCHUTCS K YACTHBIM CIIy4asiM, MO3TOMY KOPHHU HaxoIATcs Mo ¢Gopmyiie

r=mw4+<IEn, MNEZ

5x+;—r=ﬂr+ 2mn, nel
i =‘J’E—;—r+ 2mn, MeZ

Bx = ZTE+ 2w, nel

T
et e
2T 2w
OTEET! I=E+??‘l, nes

3) 2eozdr=-1
1

Pasnennm 00e yactn ypaBHenus Ha 2. [lonyuum ypaBHeHue: cos3x = — 7.

OTO ypaBHEHHE HE SBISETCS YAaCTHBIM CIy4yaeM, & = —i, |e] = 1. IlooTOMy OHO uMeeT
pelIeHne, KOTOpoe HaXOANUTC o GopMyle: x = kerccose + 2an, ned
Jxr =tarccoz(— i‘) + Zmn, neid
Jxr = 4w — arccos f_) + Zmn, Med
3 =+(m— ;—‘] + Zmn, nez
3x =i2T1T+ 2mn, nes
oI

xr= i?+ 5 nES
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2 2
OrtBeT: x = if+ ?ﬂn, neE

4 sz -5)=-7

VYpaBHEHHUE UMEET PELICHUE, KOTOPOE HAXOAUTCS 10 (PopMyIIe: i = mretge + mn, Ned

Eux—E=m"ctg (—E)+m e
4 3
DOyHKIUA ¥ = erotgx HEYETHAS, TIO3TOMY arotg (—x) = —orot gu.
b — ;—r = —mrctg ?+ T, MES
B —L—r j —§+R‘?’1, MES
fr = —E+;+TE’H, MES

T
il —E+1rm, nES

T T
r=—+4-M1, Nes
r2+5 !

T

] r=——4-n
TEET: I ?2+Elﬂ Nes

=
5)castix - cos3x + sinfix - sindx = T!

Buaum, 4To J1IeBYI0 4aCTh MOXKHO CBEPHYTH 110 (JOpMYJIaM CIIOKEHUS:
coslee + ) = cose - cosf F sine - sinf

V3

coslbr — 3x) = =
S E]
cog dx = ?

Tenepp ypaBHeHHME SBISETCS NPOCTEHIIMM M €ro KOPHU HaxoJsaTcs 1o dopmye:
xr = torcroso + 2%, NES .

=
3x = +erecos ?!+ 2mn, ned

Jx =ig+ 2T, NES

I=_E+Tﬂ, nes
o T 2w -
TBET.I—_lE—i- S . ME

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurtepun onenku:

Ouenka "oTau4HO'" CTaBUTCS, eclii paboTa BHIMOJIHEHA B MOJHOM 00BEME ¢ COOTI0IeHIEM
HEO0OXOMMOM TOCIIeI0BATeTLHOCTH ICUCTBHI; B OTBETE NMPABUIILHO M aKKYPAaTHO BBIMOJHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

Ounenka '"'xopomo' cTaBUTCS, €CIM BBINOJHEHb TpeOOBaHUS K OLIEHKE "OTIUYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka "yIoBJIETBOPUTEJbHO'" CTAaBHUTCS, €ciid paboTa BBITIOJIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCTH TAKOB, YTO MO3BOJISET MOJYYUTh MPABUIBHBIC PE3YJIbTAThl U BHIBOJIBI,
B X0/JI€ MPOBEACHUS pabOThl OBUIH TOMYIIEHBI OLTHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CIU PadOTa BHIMOIHEHA HE TIOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH paOOTHI HE TTO3BOJISAET CAENIATh MPABHIIbHBIX BHIBOJIOB.
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Tema 2.2 Tpuronomerpnyeckne ypaBHeHHsI 1 HEPaBEHCTBA
IIpakTnueckas padora Ne 24
«Tpuronomerpuyeckue ypaBHeHHsI M1 METOAbI HX PeLLICHUS»
Heanb padorbl: HayunThcs pematb TPUTOHOMETPUUECKHE YPAaBHEHHUS.

Beinosinus patdory, Bel Oyaere:

YMETb:

- pfuaTtb pallnOHaJIbHBIC, IIOKa3aTCJIbHBIC, JIOFapI/I(I)MI/I‘-IeCKI/IC, TPUTOHOMCTPUUCCKHC
YPaBHEHHUs, CBOJSAINMECA K JIMHEHHBIM M KBaJpPaTHBIM, a TAaK)K€ aHAJIOIMYHBIC HEPAaBEHCTBA U
CUCTEMBI,

- HAXOJWUTb 3HAYEHUSI TPUTOHOMETPUYECKUX BBIPAXKEHUI HA OCHOBE ONPEICIICHUS, UCIIOIb3YsI
IIpU HEOOXOIMMOCTH MHCTPYMEHTAJIbHBIE CPEJCTBA; MOJb30BATHCA MPUOIMKEHHOW OLIEHKOW Ipu
IIPAKTUYECKUX pacyeTax;

~ BBINOJIHSTH IPe0Opa30BaHusl BbIPAXKEHUM, IPpUMEHSs (OPMYJIbl, CBA3aHHBIE CO CBOMCTBAMU
TPUTOHOMETPUUYECKUX (YHKLUH.

MaTtepuajbHOe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHLHBIC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI HeKHHﬁ.

3ananue:

Pemure TPUTOHOMCTPUYICCKNEC YPABHCHUS:
1) 2sin®x — 3sinr +1=10

2) 8sin’x+ fcosx —3 =10

3) btglx+tgx—1=10

4) sindx + sin3x =0

5) cos*(m —x) + Beoslr+x)+ 7 =10

IHopsaok BbINOJIHEHUS PA0OTHI:

1. 3anumure ypaBHEHHE U ONPEIENINTE, KAKUM CIIOCOOOM YpaBHEHHME BO3MOXHO CBECTH K
MPOCTEUIINM YpPaBHEHUSIM.

2. Eciim HeoOXoauMo, BBEIUTE HOBYIO NMEPEMEHHYIO M PEUIUTE ypaBHEHHE OTHOCHTEIHLHO
9TOM mnepeMeHHOW. Ilocne pemeHuss ypaBHEHHMS C HOBOW IIEPEMEHHOM BEPHUTECHh K 3aMEHE.
JIOJDKHO TIONMYyYUTHCS MPOCTEHIIEE TPUTOHOMETPUUYECKOE YPaBHEHHUE, PEIIUB KOTOPOE, MOIYyYUM
KOpPHU JaHHOTO ypaBHeHUs. [loMHUTE, 4TO, €CIM ypaBHEHUE CONEPKUT PYHKIUU ¥ = tgix,y = ctgx,
TO HEOOXOAUMO Y4eCTh UX 00JIACTh ONpPEAeTICHUS.

3. Ecim ypaBHeHHE MOXHO MPEJACTABUTH B BUC MPOU3BEICHUS HECKOJIBKUX MHOXKHTEICH, U
npaBas 4yacThb paBHA HYJIO, TO PA3JIOKUTE JIEBYI0 YacThb HAa MHOXKHMTEJIM U HCIOJIb3yWd MPaBUIIO,
KOTJla MPOU3BEJICHUE PaBHO HYNIO. [IpupaBHAB KaKIIbli MHOKHUTEb K HYJIO, TOJTYYUM HECKOJIBKO
MPOCTEHIINX YpaBHEHHH, KOTOpble HEOOXOIWMO PEIIUTh, YYUTHIBasS OOJACTh JOMYCTUMBIX
3HAYCHHI.

4, 3amnuiinre OTBET.

Xon paborsr:
Pemmmte TpuronoMeTpuueckrie ypaBHEHU:
1) 2eos®sx +ecosxr =1
Pemrenne:
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OTO ypaBHEHHME C IOMOIIBIO BBEACHHS HOBOM MEPEMEHHONW MO>KHO IPHUBECTU K PELICHUIO
MPOCTEUIIINX TPUTOHOMETPUUECKUX YPABHEHUM.

[lyctp easx = t, TOrAa Hallle ypaBHEHHE MPUMET BUJ 2t% + ¢ =1
[lepeneceM 1 B neByI0 4acTh U MOJIYYHM MOJHOE KBaPaTHOE YpaBHEHHE

24t —1=0
D=1-4.2.{-1) =9, D=3
-1-3 1
ty =——= —1;
t 4
-14+3 2 1
g =————m——=—= -
: 4 4 2
BepHemcs k cTapoii IepeMEHHOM:
rosy = —1 Ui cosxr = 3

[Toxyumnu nBa NPOCTEHIINX TPUTOHOMETPUYECKHX YpPAaBHEHHUS, IEPBOE OTHOCHTCS K
YaCTHBIM CITy4dasiM, a BTOpOE peraeTcs mo oouiei popmyne. Pemum ux.
1Deosxz = -1
r=w4+ 2mn, ek
1

2)5‘05::: =3

¥ = +oreros E+ 2w, NES
T
r=4 §+ 2T, NES
OTEeT x =W+ 2mEn, x = ig+ 2mn, nel

2) 2costr +sinr —1=10

Pemenue:

OTO ypaBHEHHE COJCPXKHUT pPa3HOMMEHHBbIE (YHKIHH, IO3TOMY Cpa3y BBECTH HOBYIO
NEPEMECHHYIO HC IMOJIYUUTCA.

Bocnonbe3yemcsi OCHOBHBIM TPUTOHOMETPUUECKUM TOXJIECTBOM U BBIPa3uM OAHY (YHKIIHIO
gyepes Ipyryro:

coslx 4 sinix =1

rosix = 1 — sin’x

20 —simPx) dsinx —1 =10

2—2sinr+sine —1=10

—2sinfx 4 s +1=10

2sintr —sine —1=10

OTO ypaBHEHHE C TIOMOIIBIO BBEACHUS HOBOH NMEPEeMEHHOW MOYKHO MPUBECTH K PEIICHUIO
HpOCTeﬁIHHX TPUTOHOMCTPHUYICCKUX ypaBHeHPIfI.

Ilyctp sinx = t, TOra Hallle ypaBHEHNUE NIPUMET BUL; 2t —t—1 =10

D=1-4.2.(-11=9, D=3

1-13 1
W= =y
1+3 4
=g 73T
BepHemcs k cTapoii mepeMeHHOM:
siny =1 401041 sine = —=

-
[Tonyunnu fABa MPOCTEUIINX TPUTOHOMETPHUUECKUX YpaBHEHHS, TEPBOE OTHOCHTCS K
YaCTHBIM CITy4asiM, a BTOPOE perraeTcst mo oomieit popmyse. Pemmm ux.
1) sinr =1 x=;—r+2m*1,ﬂfz
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2) sinx = —%. x = ({—1"oresin (—ﬂ + m, nes

x={-1" (—E) + nel

]
T
x= [—1]“*"E+m neZ
T T
OTEET, X = §+ 2mn, x = [—1]“+ia+ T, nES

3) Sctglx—fBetgr4+3=10

OTO ypaBHEHHME C IOMOILIBIO BBEACHHS HOBOW MEPEMEHHONW MOKHO IIPUBECTU K PELICHHIO
IIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

Ilycth ctgx = t, TOrAA Halle ypaBHEHUE IPUMET BUL: 5t? — 8t + 3 =0

VYuursiBaem O[3 x = mn, nes

St —8t+3=10

D=f2—-4.5.3=4 D=2

B—2
t = T = 0,6;
B+2
T
Bepremcs k cTapoii mepeMeHHOM:
ctgr =1 WA ctgx = 0.0,
Pemmm ux.
Detgr =1 x=worectgl +mnneZ = L—r+ L MES

2)ctgx =06 x = orectgl, b+ mn nel
OTERT: * = L—r+ L x = arectgl 6+ mn, nel
4) rosZx+ cosdx —cos3x =10

Pemenue:
Hcnone3ys Qopmynsl npeoOpa3oBaHHMs CYMMbl U Pa3HOCTH (YHKIMH B IPOU3BENEHUE,

Pa3JI0KUM IPAaBYIO YaCTb YPABHCHUA HAa MHOXKUTCIIN:
2X 4oy 22—y

2ros —rozsdr =1

2e053x cos(—2x) —eps3x =10 pozl—2x) = posdx

2eos3x rcozdxy —eosdr =0

eos3x(2eas2e — 10 =10

cos3x =0 WK 2eoz2x — 1 =1

[Monyunmk  JBa TPOCTEHINNX TPUTOHOMETPUUYECKUX YPABHEHHMS, TIEPBOE OTHOCHTCS K
YaCTHBIM CITy4asiM, @ BTOPOE peluaeTcs 1o obuiei Gpopmyste. Pemmm ux.

Deos3z =10 2)2ros2x —1 =10
T _
Yy = §+ . nel drosdi —11
T W N
P cOsax >
g 3 T
2xr = ig + 2mn, nES
T
xr= ia+ T, MES

T T T
OT‘BET::L':E-I-;?‘I, :.c=ig+1rm, neS

5) 25iﬂ2[n—x]+5cns(%r—x)+2 =10
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Pemenue:
CHauazna Hy>KHO IPUMEHHUTDH (YOPMYJIIBI IPUBEACHUS: sin(m — x) = sin’x
am _

coz (? - ) = —5iNnr

[Tosnyun™m ypaBHeHHUe: 2sinx — Ssinx 4+ 2 =10

OTO ypaBHEHHME C IOMOILIBIO BBEACHHS HOBOW NEPEMEHHONW MOKHO IPUBECTU K PELICHUIO
IIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

Ilyctp sinx = t, TOr/a Hallle ypaBHEHUE NPUMET BUM: 2% — St + 2 =10

D=325-4.2.2=9, +D=3

5-—-13 1
flz =

i

4 T2
5+13

t, = =—=2

8
4 4
BepnemMcs k ctapoit mepeMeHHOM:
sinx = % 20105 s = 2,

1)sine = % x = (-1 aresin i + mn, ned 2)sinx = 2 YpaBHEHHE HE UMECT PELICHHI, T.K.
a=1
x = (—1)7 S 4 mn,

OtBet: x = (—1)" =+ mn,

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHHE

Kpurtepun ounenku:

Ouenka "oTJHYHO'" CTaBUTCS, €CIIM padoTa BBIMOJHEHA B IOJHOM 00BEME ¢ COOIOIEHUEM
HE0OXO0TMMOM TIOCIICIOBATEIPHOCTH JICHCTBUI; B OTBETE MPABWJIBHO M aKKypPaTHO BBIIOJTHCHBI BCE
3alUCH U BBIYUCIICHUSI.

Ounenka ''Xopomo' CTaBUTCS, €CIM BBINOJHEHb TpeOOBaHUS K OLIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yIoBJIeTBOPUTENbHO'" CTAaBUTCS, €Clid paboTa BBHITIOJIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YacTH TAKOB, YTO MO3BOJISET MOJIYYUTh MPABUIBHBIE PE3YIbTaThl U BBHIBOJIBI;
B XO/JI€ MPOBEACHUS pabOThl OBLIH JTOMYIIEHbBI OLTHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €ClTU PadOTa BHIMOIHEHA HE TOJHOCTHIO MU
00BEM BBITIOTHEHHOM YacTH pabOThI HE MTO3BOJISAET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 2.2 Tpuronomerpuyeckue ypaBHeHUsI 1 HEPABEHCTBA
IIpakTnueckas padora Ne 25
«Tpuronomerpuyeckue ypaBHeHH»
eas padorbl: HayunThcs pemars OqHOPOAHBIE TPUTOHOMETPUYECKUE YPABHEHMS.

Boinoanus padorty, Bul Oynere:

YMETh:

- pemath palMoOHAJIbHBIC, TIOKa3aTeNbHBIC, Jorapu(@MHYECKHe, TPUTOHOMETPUUYCCKUE
ypaBHEHUs, CBOJSIIMECS K JIMHEHHBIM M KBAJpPAaTHBIM, a TaK)Ke aHAIOTMYHBICE HEpPaBEHCTBA U
CUCTEMBI;

- HAXO/UTh 3HAYEHUS] TPUTOHOMETPUUYECKUX BBIPAKECHUN HA OCHOBE OTpEeNICHUs, UCTIONb3Ys

54



IpU HEOOXOIUMOCTH MHCTPYMEHTAJBHBIE CPEICTBA; MOJB30BaThCA MPUOIMKEHHON OLIEHKON mpu
IIPAKTUYECKUX pPacyeTax;

~ BBIIIOJIHATH TPe00pa30BaHusl BBHIPAKECHUH, TPUMEHS (HOPMYJIbI, CBI3aHHbBIE CO CBOHCTBAMHU
TPUTOHOMETPUUYECKUX (QYHKLUH.

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIC 3alaHuA, CIIPAaBOYHbIC MaTCpUaJibl, KOHCIICKThBI HGKL{I/II\/JI.

3ananme:

Pemnre TpuronomeTpuueckue ypaBHCHHUS:
1) sin’x — Ssing - casx +deasix =10

2) Tsin'y —4sinlx 4+ cos’x =0

2

3) fisin’x — Asing - rosx —eostr =1

4) Seas?x 4 Isinr - cosx 4 Zsin’y = 2

HOpﬂIlOK BbIIIOJTHCHU A paﬁoTbI:
I.YCTaHOBI/ITe, SABJIACTCSA JIM YPAaBHCHUC OAHOPOAHBIM.

OO0HOpPOOHBIMU MPULOHOMEMPUYECKUMU YPAGHEHUAMU HA3bIBAIOMCS YPAGHEHUS 8UOA:
mrite + Brosx =0

asinie+ brosly + esing - cozx =10

2. Eciin ypaBHEeHHE SBISIETCSA OJHOPOJHBIM YpPaBHEHHEM IIEPBOT0 MOPsI/IKA, TO pa3feauTe ooe
YaCTH YpaBHEHUS Ha rozx ¥ 0 mms sinr *+ U

3. Ecniu ypaBHeHue sBIsIETCS OJHOPOJIHBIM YpPaBHEHHEM BTOPOTO MOPSAIKA, TO pa3jienure ode
YaCTH YPAaBHEHUS Ha cos®x # 0 mma sin®x % 0.

4. Beenure HOBYIO IEPEMEHHYIO U PELINTE YPABHEHHE OTHOCUTENIBHO 3TOM MEpEMEHHOM.

5. BepHurech K CTapod IEPEMEHHOM M  peIIuTe IOJYYMBLIMECS IPOCTEHIINE
TPUTOHOMETPUYECKNE YPABHEHMUS.

6. 3anuImTe OTBET.

Xoa pa0doThI:

PeIHI/ITe TpI/IFOHOMeTpI/IquKI/Ie ypaBHeHI/ISI:

1) Zsin?x — Ssivy - cosx 4+ Jeosix =10

Pemenue:

YpaBHeHI/Ie ABJICTCA OAHOPOAHBIM TPUTOHOMETPHUYCCKUM YPABHCHUCM BTOPOTO IOpSAAKA.

YToOBbI €ro pemuTh, pa3faeaum 00e 4acTH Ha rosix # 0.

Zzin®x  Gsine - cosx

- +3=0

cos%x cosix

3HaeM, UTO == = tgx. 2tglx —Stgr +3 =0

BBenem HOByH I€peMEHHYIO. [lyctp tgx =t, TOrga Hame YpaBHEHHUE MIPUMET

BUI: 2t? —5t+3 =10
VauteiBaem O/13: x # ;_r_'_ T, TES .
22 -GSt +3=10
D=25-4.2.-3=1-D=1
a-1
ti =—=
t, =— =15
BepHemcs k cTapoli IepeMEHHOM:
tgr =1 mm tgr =15
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1tgx =1 x = oretgl + w0, nel x= L—r+ i, nek

2)tgx =15 x = oretgl.5 + mn, nel

3
OTEET: X = E+ T, x =oarckgl, 5+ wn, e

2) dsin®x — Isindx 4+ 2eostx =10

CHavana mpeoOpa3dyeM aprymMeHT , UCHONB3YysS (OpMynabl JBOWHOTO apryMeHTa:
sindyx = 2sing - cosx,

dsinx — Bsing - cosx 4 2eastyr =0

ypaBHeHI/Ie ABJIACTCA OAHOPOAHBIM TPUTOHOMCTPHUUYCCKUM YPABHCHHCM BTOPOI'O ITOPAAKA.

UT0oOBI €ro pemuTh, pa3aeiiuM 00¢ 4acTu Ha sin’x # 0,
dein®s  Osine cosx  Zrostx

—_ + =
sin?x sinx sinlx
RS
rosr _ T —
3HaeM, 4To _— = ctgx 4 — Brtge + 2otglx =10
BBenem HOBYIO IEpEMEHHYIO. Ilyctep ctgx =t. TOrma Halle ypaBHEHUE  IIPUMET

BUI: 2t —ft+4 =10
VYuursiBaem O/13: « # mwn, nes.
2P —Bt+4=10
D=36-4.2-4=4 D=2

B—2
flsz
B+2
tn =— =
T4

BepHemcs k ctapoi IepeMEeHHOM:
ctgx =1 wnm ctgr =2

Detgz =1 x = orectgl +mn, neld x= E+ T, nel
2)ctgx =2 ¥ = eretg? + mn, nesd

T
OTERT: X :E+m x = orotgl 4+ . e

3) Zsin’ix+ Ssiny - cosx + costy =4

Pemenue:

ypaBHeHI/IC IOKa HE ABJIACTCA OJHOPOAHBIM, T.K. B HpaBOfI 4aCTH €ro BMCCTO HYJIA CTOUT 4.
HepeHeceM 4B MMpaByIO 4aCTh U IIPUMCHUM OCHOBHOC TPUTOHOMCTPUUICCKOC TOXKIACCTBO:

2zin’x + Sxirer - cosx + eosty — 4oty + sin®x) =0
25in’x + Sxirer - cosx 4 costx — doosty — dsinlx =10

—2sin x4+ Ssinr - cose — 3rosiy =00

VYpaBHeHHE Teneph SBISETCS OAHOPOJHBIM TPUTOHOMETPUYECKHM YpPaBHEHHEM BTOPOTO
nopsaka. YToObl ero pemunTh, pa3ieauM 00€ YacTH Ha ros’x # 0.

C -
sl s gy

—2tglx+ Stgr —3 =10

2tglx —Stgr +3 =0

BBenem HOByH IEpEMEHHYIO. Ilycte tgz =t. TOrAa Halle YypaBHEHUE NIPUMET
BU 2t —5t+3=10

VuureisaeMm OJ13: x # ;—r+ wn, nez.
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2P —5t+3=10
D=25-4-2-3=1+D=1

i-1
t = D 1
=gy

&
BepneMcs k ctapoit mepeMeHHOM:
tgr =1 wmm tgr =15

1) tgx =1 x = oretgl +mn, nel r= L—r+ TN, NES
2)tgx =1,5 x = nretgl S+ w nel

2
OTBeT: 2 = E+ T, x =orotgl 54+ mn, e

4)5eas?x 4+ 3sinr - cosx 4+ Gsin’y = 5
YPaBHeHI/Ie IOKa HE ABJIACTCA OJHOPOAHBIM, T.K. B HpaBOﬁ 4aCTH €ro BMCCTO HYJIA CTOUT 5.
HepeHeceM 5B IIpaByr0 4aCTb U IPUMEHHUM OCHOBHOC TPUTOHOMETPHUUICCKOC TOKICCTBO!:

Seos?e 4+ ~f3sine - posr + 6sinfx — Sepsfy — Szinfr = 0
+ 3sinx - cosx + sinfx =0

BriHeceM 00IIMI MHOKHUTEND 3a CKOOKU: sirur [+ 3eosx + sinw ) =00

sine =100 mm  3rosy + sie = 0
1) sine =0, x=mnnel
2) v 3cosx + sine = 0

VYpaBHEHHE ABISIETCS OMHOPOJIHBIM TPUIOHOMETPUYECKMM YPaBHEHHEM IEPBOTO MOPSAKA.
UToObl €ro peumThb, pa3aeauM o0e 4acTu Ha coszx # 0,
w.@cus:r: Finx

+ =
caosx cosx

Va4 tgr =10

tgxr = —\@
x = ooty I:—ﬁ:l + mn, el

= —u.?'ctgﬁ+ T, ES
T
r= —§+ mn, NES
T
OTEET! x = ®A, xr= —§+m—1, NES

(I)opMa NpeaACTaBJICHUA Pe3yabTaTa: BEIIIOJIHCHHOC 3a/IaHNE

Kpurtepun onenkmn:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClTM pabOTa BHIMOJHEHA B MOJTHOM 00BEME C COOIMIOICHUEM
He0OXO0TMMOM TIOCTIEIOBATENHHOCTH JICHCTBUI; B OTBETE MPABIIBLHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIIMCU U BEIYMCIICHUS.

Ounenka "xopomio' CTaBUTCS, €CIHM BBIOJHEHB TpeOOBaHUS K OIEHKE "OTIUYHO", HO
JONYIIEHBI 2-3 HeJo4YeTa.

Ouenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €clid paboTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
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00BEM BBITIOTHEHHOW YaCTH TaKOB, YTO IMO3BOJISIET MOJYYUTh MPABUILHBIC PE3YIbTAThl U BHIBOIBL;
B X0JI€ MMPOBEACHUS PaObOThI ObUTH JOMYIIEHBI ONTHOKH.

OueHka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CITU PadOTa BHIMOJIHEHA HE TOJHOCTHIO HITU
00BEM BBINIOJIHEHHOM YacTH paboThl HE TIO3BOJISET ClieaTh MPaBUIbHBIX BHIBO/IOB.

Tema 3.1. IlpousBoanasi pyHKIMH U ee IPUMEHEHUE

IIpakTnueckas padora Ne 26

«YucaoBass MOCIAEI0BATENbHOCTh, CIHOCOObI €€ 3aJaHHfA, BbIYHCICHHE YJIEHOB
nociaenosareabHocTu. [Ipeaen nociaenoBarensHocTu. Haxo:xknenue npeaesioB GpyHKIIHI)

esab padoThi:
1. HayuuThbcst BBIMUCTATH MPenebl (PyHKITUH.

o (B
2.H8.y‘lI/ITBC${ H30aBIATHCS OT HCOIIPCACICHHOCTCHU ([—J HITH (—_)

3.Hayuutbcs pemats 3a7a4i CBSI3aHHBIE C YUCIOBOU MOCIIEI0BATENBHOCTHIO.

Boinosinus padorty, Bl Oynere:

yMeTh:
1. Berancnsate npenensr GyHKINN.
o [+ ca
2. N36aBnsThCS OT HEONPEACTCHHOCTEH (EJ HIH (—)
3. Pemars 3amaun cBsI3aHHBIE C YUCIOBON MOCIEN0BATEILHOCTBIO.

MarepuanbHoe o0ecneyeHue: IHauBuAyanbHbIE 3alaHMs, CIPABOYHBIE MaTEpHalIbl,
KOHCIEKTHI JIEKIIHN.

3ananme.
1) Pemmth 33241 Ha YUCIOBYIO MMOCIIEA0BATEIBHOCTb.
2) Beraucnuth npeaessl QyHKIui

3aganue 1 3aganue 2
1. HaliTn BOCEMOM WIeH IMOCIEIOBATEILHOCTH;
E- E E n. . xE_nx-1
7 1 4 n+et’ 6.111'11:_33 m
2. Haiitu HOMep uuncna 3 B MOCie0BaTeIbHOCTH:
n+1 ) ¥ -1
By = o 7.11mx_,1_m
3. Beruucnurs: .
Jim (3x* — Bx + 5) 8.lim, ,,
STE 41
4 lirn ——
. = 3
L2 Ol L
I L
. = -18 , JrEi-o
5.11mx_,4? 10.limm, 1

Ilopsinok BbINOJHEHHS padOThI:
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BaumaTensHO 0O3HAKOMBTECH C YCJIOBUCM 3aJlaHUA.

[Tonb3ysicb  CBOMMH HIKOJIbHBIMM 3HAHUSAMH (B cllydyae 3aTpyAHEHHsI BOCIOJB3YHTEChH
CIIPaBOYHBIMU MaTEpHAIAMH ), BHITIOJIHUTE 3aJaHUE

Xon padoThl:

3aganue Nel
1. JIeBATHIN YICH MOCIEeI0OBATEIbHOCTH T = (2]::!) paEew ?
a:9-1 17 17 17

G = ( ) = = e

9T +34 73z 2183 24183
2. Homep umcna 6, SBISIONIETOCS WICHOM IIOCJIEIOBATEIBHOCTH @, = n° —5n

paBeH?

fi=nd-5n
n? - Sne6=0]
1 =f

13=-1 —TIOCTOPOHHUI KOPEHB T.K. HOMEP HE MOXKET OBITh OTPUIATCIBLHBIM YHCIIOM.
OtBert:; N=6.

3amanme Ne2
o [+
Haiinure npenens! npeBapuTeNbHO U30aBUBIINCH OT HEOIPEAEIEHHOCTH (EJ

2
\ %581 L RLC - . KT , 12 \ i
1 limg g 5— = ([-J =lim———— =lm— = lim— = lmd = 2;
HE -Gy racr- R E ] =3 =g P k]

e (D) — lim o+ 52 (- 10

-1

2. lim, p

= %{i_r&[x+ 5= Lgrftl +5) = 1}{1_1313[6] =5

el Le—1d

4 d4r —5=0 {I1+I2:_4_ {I1.=_5

==
I1+I2 = _5 Iz = 1
1 Aty —dfo—x (D) 1 l:u'lz+.r—u'|z—x:l[v'|2+x+d|z—x T (,,u_E_,_sz_ .—E_sz 1 4 E—g4E
i ——— = [-| = litn = lirm = llm =
Ll x L ) rlerrefe—x) ¥ab xR rr+Eox) rapxNErx+ETox)
lim————— = lim——— = lim———— = lim— = lim— = —;
3 FSDAVEFTAVE=T) | roOpvETE+YE—F | FOADVEFDHVE—T  ySp2vE  FoDYE | vE
BeraucuTh mpeielibl IMEOIINe HEONPeIeICHHOCTh (—)
22 zxf 3y o4 3.1 4
, 22422 +ax 44 ca . LAt taEta . et L+0+0+E 11
4, imy jeur g s == =lim 57 = lim—F+—7=lim =lim=-==;
G ¥ 43 +2x+1 ca x_:'m?+x_3+x_3+x_3 x—3m4+;+ﬁ+x—g r—acad+D+D+0 X—ica 4 4
3 5,2
228 22t w R

2% 432° 4 £a 3t t. x 1o T+0+D 2
Clim P (T o gy 2 gy 2t o gy = (%) ~+wo
5 Y—ica ¥ 4d ea, X¥—ica _+i X¥—ica ;+.'r_3 Y—ica [D+D

(0 B 3HAMCHATCJIC [IPUHNUMACM 3a OCCKOHEYHO MaJlyro BCJ'II/I‘-II/IHy.)
(I)opMa NpeaAcTaBJICHUA PE3yabTaTa: BhIIIOJTHCHHOC 3aJIaHUE.

Kpurepun onenkmn:

Ouenka "oTJIMYHO'" CTaBUTCS, €CITM pabOTa BHIMOJHEHA B MOJTHOM 00BEME C COOTIOIEHUEM
He0OXO0TMMOM TIOCTIEIOBATENHHOCTH JICHCTBUI; B OTBETE MPABIIBLHO U aKKYPaTHO BBITIONHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

Ounenka "Xxopomio' CTaBUTCS, €CIHM BBIOJHEHB TpeOOBaHUS K OIEHKE "OTIUYHO", HO
JONYIIEHBI 2-3 Hego4YeTa.

Ouenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €cld padoTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO MO3BOJISIET MOJYUYUTh MPAaBUIBHBIC PE3YIbTaThl U BHIBOJIBI;
B XO/I€ MPOBEACHUS pabOTHI OBLIH JTOMYIIIEHBI OITHOKH.
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OueHka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CITU PadOTa BHIMOIHEHA HE TIOJHOCTHIO HITU
00BEM BBITTOJIHEHHOH YacTH pabOThl HE TIO3BOJISET ClIeaTh MPaBUIIbHBIX BHIBO/IOB.

Tema 3.1. IIpousBoanasi GyHKIIUU U ee IPUMEHEHUE
IpakTnyeckas padora Ne 27
«Haxoxk1eHue Npou3BOHBIX MO ONpeaeTeHHI0»

Heans padorwi: OTpaborarh omnpenencHUue Mpou3BoAHOW GyHKUIMH. [IpuMeHsTH mpaBuia
muddepennupoBanns . HayduThcs HAXOAUTH TPOU3BOIHYIO B 3aJIaHHOM TOYKE.

Beinosinus patdory, Bel Oyaere:
yMeThb:
~ HaxoJUTh MPOU3BOAHBIE JIEMEHTAPHBIX (PYHKIUI;

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaHBHBIC 3a/laHus, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKTDBI JICKIUH.

3aganme:
1. Haiinure v = (0], eerm v = x* —x
2. Haiinure 7' = (3], ecm y = _i

3. Haiigure 7" = (5], ecm v = Wx — 1

ITopsinok BbINOJIHEHUs PadOTHI:

Brrunciienue npou3BoaHOM QyHKIMH ¥ = (%) MPOU3BOIAMUTCS 10 OOIIEMY TPABUITY
muddepeHIpOBaHUS:

1) IpunaBas apryMeHTy X MpHUPALICHHE Ax U TIOJCTABIISASA B BBIpaKeHHE (DYHKIIUH BMECTO
apryMeHTa X HapalleHHOe 3HaYeHUe X + Ax, HaX0/IUM HapallleHHOe 3HaYeHHe QyHKINU:
v+ Av = iz + Ax)

2) BobrunTas u3 HapalieHHOTO 3HaYCHHUE PYHKIMU €€ TIepBOHAYAIFHOE 3HAYCHUE HAXOIUM
npupaneHue QyHKINNU:

iy = flx 4 Ax) — ()

3) Jlenum npupanieHre QyHKIMK Ay Ha MPUpAIIEHUE apryMeHTa Ax; T.e. COCTaBIIsIEM
ay _ flx+dd—fm

OTHOIIEHUE ° .
4) HaxoauMm mpezien 3TOro OTHOIIEHHS HpH &x — 0, T e.
oAy flx 4 Ax) — (%)
lirn — = lim ———
Ae=DAxw  Au=D A

DTOT Ipeesn U €CTh MPOU3BOIHAS OT QYHKIHMH ¥ = f(x)

Xon paborhr:

1. Haittu: v'(x), ecmr v = 227 — 2%

Haxoanm npousBoiHytO 110 00IIeMy MTPaBUITY:

1) v+ Ay = 2(x+ Ax)7 — Az +Ax) = 2%+ deAx + 20Ax)7 — 3x — 3nx

2) v+ Ay — v = 2xd 4 duix + 2(0x)° — 3% — w — 2xE 4 Iz = dwAn 4+ 2(AX) 7 — 30w

Ay dwli+2oun -3t dugse+2ig-1y _
3)M_ » == = dx + 20x — 3

4) limy, gldx + 28x — 3) = 4z — 3
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Haitném 3HaueHue npou3BOAHON NIpH & = 3.
(3 =43-3=0

2. Haiity y'(4), ecmz yx

1) y+ay=wfx+ax

2) Ay = Vx4 fx — x

Ay rale-x
3) & _ SR
fx i
i iy _ SRR _ Wi e . g 4y _
Mae g, = e ™ = U P ety - lmﬂ'“_mﬂ.x(u'mﬁmv'ﬁj - lnl"l“_mﬂ..x(v'HEx o

1 1

4) o0 T o

1 L

Haiinem 3HaueHre MPOU3BOIHOM B TOUKE ¥ = ¢, y'{d) = ET

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHNe

Kpurtepun ounenku:

Ouenka "oTJHYHO'" CTaBUTCS, €CIIM padoTa BBIMOJHEHA B IOJHOM 00BEME ¢ COOIOIEHUEM
HE0OXO0TMMOM TIOCTICIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABMIIBHO U aKKYPATHO BBITIOJHEHBI BCE
3aIllMCH U BBEIYUCICHHA.

Ounenka ''Xopomo' CTaBUTCS, €CIHM BBINOJIHEHB TpeOOBaHMS K OIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "y1oBJIeTBOPUTENbHO'" CTAaBUTCS, €Clid paboTa BBHIMIOJIHEHA HE TMOJHOCTBHIO, HO
00BEM BBITIOTHEHHOM YaCcTH TAaKOB, YTO MO3BOJISET MOJYUYUTh MPABUIbHBIC PE3YyIbTAaThl U BHIBOJIBL;
B XOJI€ TIPOBEACHUS PabOTHI OBLIH JIOMYIIICHBI OIITHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €cld PadOTa BBHIMOIHEHA HE MOJHOCTHIO WU
00BEM BBITIOJTHEHHOM YacTH paOOThI HE TTO3BOJISAET CENATh MPABWIBHBIX BHIBOJIOB.

Tema 3.1. IlpousBoaHasi GyHKIMU U ee IPUMEHEHHE
IIpakTnueckas padora Ne 28

«IIpaBuia u ¢popmyJsl AupPpepeHINPOBAHNSA, TAOTHUIA IPOU3BOIHBIX 3JIEMEHTAPHBIX
pyHxumin»

Iean padorbl: HayuuTbces BEIMUCIATH IPOU3BOAHBIE AIEMEHTAPHBIX (DYHKIIUI

Beinosinus padory, Bl Oynere:
YMeETh:
Brraucisate mpou3BOAHBIE DJIEMEHTAPHBIX (PYHKITUH.

MarepuanbHoe oOecnieyenue: VHOuBUAyalbHBIE 3aJaHus, CHOPABOYHBIE MATEPHUAIIbI,
KOHCIIEKTHI JIEKIIUH.

3aganue.

1) Haiitu mnpousBonHble (yHKUMNH MCHONB3Ysl MpaBWiia BBIUUCICHUS U TaOIUIly
MIPOU3BO/IHBIX 3JIEMEHTAPHBIX (PYHKITUIA.

2) Bbruucauth mpou3BOIHYIO QYHKIMU B TOUKE.

3amanue 1 3aganue 2
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1) =Tt dri+5x03, | 6) ft)=0,5t+0,612+0,31+8,  £(1)-7

2) =3z %ﬁ+%; 7) flx)=ctgx-tgx, | f Cf) -7
3) =ictgetsl 3, | 8) fx)=2 43¢, £(0)-7
4) v={0+20( 221 ) 9) flx)=cosy (1+sin) . f (E) 27

P el

5) Vbl 10)  fx) =1’ £102

Ilopsinok BbIMOHEHHS Pa0OThI:
1. BHUMaTenbHO O3HAKOMBTECH C YCIOBHEM 3a/laHUsl.
2. Tloap3ysach KOHCTIEKTOM JICKIMA U CIIPABOYHBIMU MaTepHajaMHU, BBIITOJHUTE 3aJaHHE.

Xon padoThr:
3amanue Nel
Haiitu npowmsBoanble  (QYHKIMI  HCMONB3yS TpaBWiIa BBIYMCICHUS W TaOiHIly
IIPOU3BO/IHBIX 3JIEMEHTapHBIX (PYHKIHUIT
Tabnuia npou3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (YHKLUH.

(Xn)r — an—l (eX)! —e* (aX)' =a‘lna (cosx)" =—sinx
(sin x)’ = cos X | 1 ax)’ — (tox)’ =

(In x) " (tgx)' = 057 o5 x
£ =0,c—consty | x =1 =

(uxv) =u"=Vv

1 . [ !
(\/;)'22\/7 (u v’) u'v+uv
X (uj _uv+uy

e 2

’ 1 \Y \Y

(log, x)'=
xlna

1 y=6x*-8x*+2x*-4
y' = (6x* —8x> +2x* —4)' = 24x® — 24x® + 4x;
o ¥Y=0BX-4)*(x+2)
u=5x-4; u'=5
Y =(6x-4)(x+2)) =v=x+2;, V' =1 |=
(u*v) =uv+uv
=5(x+2)+1(5x—4)=5x+10+5x—-4=10x+6
X+1

3. X
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y,_(x+1} B
2X B

_-2__ 1.
4x> 2x%’
SamanmneNe2

u=x+1 u'=5
v=2X V=2

!

u) uv-u
v v

C1-2x-2(x+1)  2x-2x-2
(2x)° 4x?

Brrauciuts npou3BoaHYI0 (PYHKIIUN B TOYKE.
y=3x>-8x" +9x* -4
Yy (-1)=3 (-1)" -8 (-13*+9(-1)? —4 = -3 -3+ 9 -4 = —6.

1. y =5sin Xcos x
yV
(;—r) = S(isine] " cose 4 sine (ease) ") = S(eos?y — sin®y) = S(eos2x) = G(ens2 ;—r] = = Sepsw =5 -
(-1} = —5

(I)opMa NnpeacTaBJICHUs pe3yjabTaTa: BhIIIOJTHCHHOC 3a/laHKE.

Kpurepun oneHku:
Ouenka "oTJIMYHO'" CTaBUTCS, €ClIM padoTa BBIMOJIHEHA B IMOJHOM 00BEME C COOIOIEHUEM
HE0OXO0IMMOM TOCTIEI0BATENBHOCTH JICHCTBUI; B OTBETE MPABUIBHO U aKKYPaTHO BBITIOJHEHBI BCE
3aIllMCHU U BBIYUCIICHHS.

Ouenka "xopomo'" cTaBUTCSA, €CIM BBIIOJHEHbI

JOTYIIEHBI 2-3 HeloYeTa.
Ounenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €clid pa0oTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBHITIOJIHEHHOW YaCTH TAaKOB, YTO MO3BOJISIET MOJYUYUTh MPABUIBHBIC PE3YIbTaThl U BHIBOJIBI;
B XO/JIe MPOBEACHUS PabOThl OBUIH JOMYIIIEHBI OLTHOKH.
Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CU PadOTa BHIMOIHEHA HE TOJHOCTHIO WU
00BEM BBITIOTHEHHOM 4acTH pabOThI HE MTO3BOJISAET CAENIATh MPABUIbHBIX BHIBOJIOB.

TpeOOBaHUS K OLEHKe "OTIMYHO", HO

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE

«IIpon3BoaHBIE CJOKHBIX QPYHKIMID)

IIpakTnueckas padora Ne 29

Leas padorbl: HayunTbes BRIYMCIATH IPOU3BOAHBIE CIOKHBIX (QYHKIIUN

Boinosinus padorty, Bel Oynere:

yMeTh:

Brrunciaars IMPOU3BOAHBIC CIIOKHBIX (I)YHKLII/Iﬁ

MarepuanbHoe oOecneyeHue: IHAMBUAyanbHbIE 3a/laHUs,

KOHCIEKTBI JIEKI[HH.

3ananue.
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3apanme 1: Haiitu npousBonHble (QyHKIMN UCIONB3YS MpaBWIa BBIYUCICHHUS U TaOIHILy
MIPOU3BO/IHBIX CIIOXKHBIX (DYHKIIUH.

3aganue 2: BpuuciuTh Npou3BOAHYIO (PYHKIIUH B TOUYKE.

SamanueNel 3aganueNe2

1)y = (mx* +4)° 2)y =m*cos(px‘ —m). y(1)=2

3y =" +kx) Ay =kgmx®). y(-1)=7

5)y — 12 PX" 6)y = ctg (px* —mx) L y(Q2)=2

7)y = In(x* + px™) 8)y =mp" +kx. yi(2)=2

9)y = log, (mx +k) 10)y:(epx+k)*m_
y(3)=? |

1)y = p*sin(kx+m) 12)y = % | (3)=2

I'me p —uucio OyKB B UMEHHU; M — YMCIO OYKB B paMHIIMH;, K — YHCIIO OYKB OTYECTBA.

HOpﬂIlOK BbIIIOJTHCHU A paﬁoTbI:
1. BHuMaTeapHO O3HAKOMBTECH C YCIOBUCM 3aJaHUs.
2. HOJII)3yHCI) KOHCIICKTOM JICKIII/IfI U CHpaBOYHBIMH MAaT€pHaaMu, BBIIIOJIHUTC 3a1aHUC.

Xoa paGoTsI:
3amanue Ne 1

Haiitu npousBoaHble (QyHKIUN HUCIONB3Yysd NpaBHia BBIYUCIECHUS W TaOJUIly IMPOU3BOIHBIX
CIIO’KHBIX (DYHKLUH

«[IpaBuia BerYMCIEHUS M TaOIMIlY POU3BOJHBIX CIOXKHBIX (DYHKITHI»

(u") =nu"u’ (sinu)" =cosuu’
(e") =e'u’ (cosu) =—sinu-u’
a') =a"Inau’ 1 u’
@) (tgu),zcoszxu’zcosz
u
1 u’ 1 u’
(Inu) ==u"=— (ctgu) = ——=—Uu'=——
u u sin“u In“u
1 u’ 1 u’
log, u) = u'= uY=—u'=——
(log, u) ulna  ulna () 2Ju 2Ju

L Y= (Bx® —4x)°;

' = (E8x —4) ) = 50322 — 4] (3x? — 4] =
= 5903x% —dx)? (fr — ) = (30x — 200 (3x® — dw)*,
o Yy =sin(3x —x*)

' (ainf3r — 2?0 = coz(3xr —x®) - (Br — 2% =(3 - 220 coz(3r — 22
3 ¥ =6In5x
y' = (10In 2x) =10(In 2x)' =10 — - (2x)' = 22 _ 10,
2X 2X X
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3amanme Ne 2
Brrauciuts npon3BoaHYI0 (PYHKITUN B TOUYKE.

1. v =T+ 67, y'(3) =7

1 ax x
r:.-.,'j_fz:ﬁr:—-;fz+ﬁr: =
y =t ) 2t 46 ¢ J Hrl4 s xiin
k| 1

Vi [3] = _32+5 = 1"mz

| | wa
cn

(I)opMa NMpeacTaBJdCHusd pe3yjabTaTa: BbIIIOJIHCHHOC 3aJaHKC.

Kpurtepun onenku:

Ouenka "oTJM4YHO'" CTaBUTCS, €ClIM padoTa BBIMOJHEHA B IMOJHOM 00BEME C COOI0IEHUEM
HE0OXO0TMMOM TIOCTICIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABIILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3alMCH U BBEIYHCICHHA.

Ounenka ''Xopomo' CTaBUTCS, €CIAHM BBINOJIHEHB TpeOOBaHMS K OICHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "y10BJIeTBOPUTEJbHO'" CTAaBUTCS, €Ciid paboTa BBHINIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCcTH TAKOB, YTO MO3BOJISET MOJYUYUTh MPABUIbHBIC PE3YIbTAaThl U BHIBOJIBL,
B XOJI€ TIPOBEACHUS PabOTHI OBLIH JIOMYIIICHBI OIITHOKH.

Ouenka ""Hey10BJIE€TBOPUTEIbHO' CTaBUTCS, €clid PadOTa BBHIMOIHEHA HE TOJHOCTHIO MU
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 3.1. IlpousBoaHasi pyHKIMHU U ee IPUMEHEHH e
IIpakTnueckas padora Ne 30
«I'eomeTpuyecKue NPUIOKEHUS TPOU3BOTHOIN»

Heab paGorbi: Hayuutbest cocTaBiIsTh ypaBHEHUE KacaTEIbHOM K JJaHHOW KPHUBOW B TOYKE
KacaHMsl; HAXOAUTh YrioBoH K03 (PUIIMEeHT KacaTeIbHOM, TPOBEACHHBIN K KPUBOM.

Beimosnus patdory, Bel Oyaere:

yMeThb:

~ HAaXOJUTh MPOU3BOHBIE HIEMEHTAPHBIX (DYHKIIMIA;

- HCIIOJIB30BATh MTPOU3BOIHYIO JUIsl U3yUEHUS] CBOMCTB (PYHKIIMN U IOCTPOEHUS TpaduKOB;

~ TIPUMEHATh NPOM3BOJHYIO JJIsl IPOBEACHUS MPUOINKEHHBIX BBIYMCICHUH, peliaTh 3a/1aun
IMPUKIIAAHOI'0 XapaKTEpa Ha HAXOXKICHUC HanOOJIBIIET0 U HAMMEHBIIIET0 3HAYEHHUS.

MarepuanbHoe o0ecnieyeHme:
WNHauBuayanbHble 3aaHNsL, CIPABOYHBIE MaTEpUAIIbl, KOHCIIEKTHI JIEKIIHA.

3amanme:

1. Haiigure yrinoBoi ko3¢ (UIMEHT KacaTelbHOM, MpOBEeIeHHON K mapabojie ¥ = —x’+ xB
TOYKE xp = —2

2. Haiigute yron HakJIOHEHa K OCH KacaTeJIbHOHM, MPOBEICHHOW K KPHUBOH v = x? B TOYKE
xp=—2

3. CocraBbTe ypaBHEHHE KAcaTeIbHOM K KPUBOH ¥ = sin3x B Touke | =; 0.
y B

Ilopsinok BbINOJIHEHHS PA0OTHI:
1. 3Hayenue mMpPou3BOAHON (YHKIUH ¥ = flx) MpU x = x; PaBHO YIJIOBOMY KO3 GHIIMEHTY
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KacaTeJIbHOW, TMPOBEACHHONW K KPUBOM ¥ = fix) B &€& Touke ¢ abOcumccod =xp , T.€.
k= ylag) = fflag) = tan
IJIe %-yroJl MEXKIy KacaTelbHOM K KpUBOM B TOUKE Mg (xp:i%p) U IMOJIOKHUTEIbHBIM HaIlpaBICHUEM
ocu 0, .

2. YpaBHCHHE KacaTeabHOM K KPUBOH ¥ = f{x) B TOUKE HUMEET BUI ¥ — v, = f Lrp)(x — xp).

3. HampaBnenue KpuBOW B KaKIOW TOUKE OIPEEIIETCS HAIPaBICHUE KacaTeIbHOM K HEll B
9TOW TOYKE, IOITOMY JUIsl HAXOXKACHUS YIJla HAKJIOHHOW KPUBOW B JAHHOM TOYKE HAJ0 BBIYMCIUTH
YIOJI MEXY KacaTelbHOM, IIPOBEICHHON B 9TOU TOYKE, U OCBIO .

Xoa padoThI:
1. Haiitn yron HakioHa K ocu @, KacaTelbHOW NPOBEACHHOW K KPUBOHM ¥ = sinx B

T
TOYKE xp, = ;
-HaliJileM IPOU3BOIHYIO (DYHKIMIO ¥ = sinx = cosx

o o 1 1
-Haii/leM 3HaYeHHue TIPOU3BOIHON B TOUKE =E ¥ (:—r) = casf =-

-TAaHIF€HC YIJIa HaKJIOHa KacaTeJIbHOM B JaHHOW TOYKe paBeH k=tg = , OTKyJa

M= o tgi g 26,67

2. [Ton kakumu yrnamu napabona ¥ = x? + x mepecekaeT och 7, ?
-Haiinem Touku nepecedenust mapadbobl C OChIO £, PELINB CUCTEMY
=ri4x -1;0

{y y=0 7 {[[n; n]]

-ITapabona nmepecekaet och 7, B Toukax All:0);3(0:0) . Haiiném yrioBsie Ko3)dUIHEHTHI
KacaTeJIbHBIX K apadoJsie B 3TUX TOUKaX

y=(+u) =2e+Lk{-=20-D+1=-1,k{0)=2-0+1=1

- BBIYHCIIWIIN YIJIBL & & &, , oOpa3yeMble KacaTelbHBIMH B TOUKaX MepecedeHus mapadobl ¢
OCBIO (: tg o, = —1, 06, = 1357 tg o= 1, 00,= 45°

3. CocraBbTe ypaBHEHUE KacaTeJIbHON K KPUBOM ¥ = 3x% — x B TOUKE xp = —1

-HaAEM NPOU3BOJHYIO KDUBOM B TOUKE

y=0Bx'—xr=6xr—1;y-1) =6(-1)-1=-7

-HalJIeM KOOPJIMHATY TOYKH KaCaHUS:

yi—13 =301} — (-1} =4 M(-1;4)

-I0CTaBUM B (OPMYJly YpaBHEHHS KacaTeJIbHOM:

y—d=—T(r+1)

yv—d=—Tr -7

Tx 4+ v+ 3 = 0 — ppasucHue Kacamenonot

(I)opMa NpeaACTaBJICHUSA PE3yabTaTa: BEIIIOJIHCHHOC 3a/laHNE

Kpurtepun onenkmn:

Ouenka "oTJIMYHO'" CTaBUTCS, €CITM padOTa BBHIMOJHEHA B IMOJTHOM 00BEME C COOIIOICHUEM
He0OXO0TMMOM TIOCTIEIOBATENHHOCTH JICHCTBUI; B OTBETE MPABIILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

Ounenka "Xxopomio' CTaBUTCS, €CIHM BBIOJHEHB TpeOOBaHUS K OIEHKE "OTIWUYHO", HO
JONYIIEHBI 2-3 Hego4YeTa.

Ouenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €clid padoTa BHITIOJHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO MO3BOJISIET MOJYYUTh MPABUIBHBIC PE3YIbTaThl U BHIBOJIBI;
B XO/I€ POBEACHUS PabOThI OBUIH JTOMYIIEHBI OIITHOKH.

Ouenka '"Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM pabOTa BBIMOJTHEHA HE TOJTHOCTHIO WIIH
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00BEM BBITTOJIHEHHON YacTH pabOThl HE MO3BOJISET CHIENIATh MPABUIIbHBIX BHIBOJIOB.
Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE
IIpakTnueckas padora Ne 31
«O0masn cxema uccjae0BAHUSA PYHKIHN»

Heas padorsi: Hayuntbes uccnenoBath (QyHKIMHM C MOMOILIBIO NMPOU3BOAHON M CTPOHUTH
rpadukH.

Bbinosinus padory, Bel Oyaere:

yMeThb:

-OIpeAeNATh IPOMEXKYTKH MOHOTOHHOCTU (DYHKLIUH C TOMOILBIO IPOU3BOIHOM;
- HaXOJIUTh KCTPEMYyMbI (PYHKIUY;

-[IPOBOJIUTH HCCIeI0BaHNE (PYHKLUU 110 00ILel cxeme;

-CTpOUTH rpaduku GyHKIUN, HCTIONB3YS MTPOBEACHHOE UCCIIETOBAHHE.

MarepuanbHoe obecneuyeHue: VIHTUBUOyanbHBIC 3aJaHus, Ta0JMIA IPOU3BOIHBIX,
KOHCIIEKTBI JICKLIH.

3aganue:
HccnenoBaTh GYHKIMIO W IOCTPOUTH €€ TpaduK:
1) flad = 2" =124,

2) fla) = =

3-x2"

Kparkue Teoperuyeckue cBeleHUs:

Anroput™m uccnenoBaHus QyHKIIMM HAa MOHOTOHHOCTb M 9KCTPEMYMBI:

1) Haiitu npou3BoHYIO (PYHKIIHH.

2) Haiitu KpUTHYECKUE TOUKH.

3) OTMETUTHh KPUTHUECKHE TOUKH Ha YUCIIOBOM MPSIMON U ONPENENUTh 3HAK MPOU3BOIHOMN Ha
Ka)KJIOM UHTEPBAJIE.

4) 3anucaTb HHTEpBAJIbl, HA KOTOPBIX (PYHKIUS Bo3pacTaeT f () = 0 u yObIBaer f (x) = 0.

5) Beimucarh TOUKHM 3KCTpEMyMa U BBIYUCIUTDH 3HAYEHUS QYHKIIMH B HUX.

Anroput™m uccnenoBaHus QyHKIIMM Ha BBITYKIJIOCTh M TOUKHU Mepernoa:

1) Haiitu BTOpYIO NpOU3BOJHYIO.

2) Haiiti TOYKH, B KOTOPBIX BTOpas IPOU3BO/IHAS PaBHA HYJIIO UJIA HE CYILECTBYET.

3) OTMETUTH 3TH TOYKH HA YUCJIOBOW NMPSAMOW M ONPENEIUTh 3HAK BTOPOW MPOU3BOJHOM Ha
Ka)KJIOM UHTEPBAJIE.

4) Ecnmu  f"(x) =0, To rpapuk BbMykabli BHU3. Ecmu  f"(x) = 0, To rpaduk BBITYKJIbIH
BBEPX.

5) BoruncnuTh 3HaueHHs (PyHKIMU B TOUKaxX rneperuoa.

ACHMITOTHI MOTYT OBITh BEPTHKAJIbHBIMU, TOPU30HTAIBHBIMUA U HAKJIOHHBIMU.

Ecmu limy,,, fx) =0, TO npsAMasiz = & SIBISETCS BEPTUKAIBHON aCUMIITOTOM.

VYpaBHEeHHE HAKJIOHHON aCUMIITOTHI Oy/IeM UCKAaTh B BUAE ¥ = kx + b

IMopsinok BbINoJIHEHUs PadOTHI:
1. 3anumuTe QyHKIHIO.
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2. Hcnonb3ys o01yro cxemy, uccieayinTe GyHKIuLo.
3. Tlo pe3ynpraram Bcclie0BaHUs MMOCTPOTE rpadukK GyHKITUN

Xox padoThI:

UccnenoBath PyHKIMIO ¥ = %! — fx? + 9% — 3 ¥ NOCTPOUTH TpaduK.

-(byHKIHSI OTIpe/ie/ieHHa Ha BCeH YMCIIOBOM npsamoit: Dixl: x € (—w; e

-aHHas byHKIUSA HE SIBIISICTCS HU YETHOM, HU
HEUCTHOM: wi—x) =(—x)? —fAl—x)? + 9—x) — 3= —x?'—fx? —9x -3 =—(x¥ +6x’ + 9+ 3) & —w(x)

-HalgéM TOYKy mHepeceueHus rpaduka ¢ ocpto Oy , mosorad x = 0 , HONyYUM ¥ = —3 TOYKHU
nepeceyeHus rpaguka ¢ Ocblo 'y B JAHHOM CITydae HAWUTH 3aTPyTHUTEIBHO.

-HaliiéM pOU3BOAHYIO: ¥' = (x? — 6x® + 9x —3) = 3x* — 12x + 9

-HAWJIEM KPUTUYECKUE TOUKH, JIJIs ATOTO 7 = 0 ,T.€ 3x% — 12x+9 =10

¥l —dx+3=0x =1;x =3

-AccIeayeM QyHKIMI0 Ha MOHOTOHHOCTD

+ - +

v

1 3
{(—eo; 101 (3; wo) rpaduk (yHKIMEM Bo3pacraer, (1; 3)-yObIBaer
-UCCIICAYEM (byHKI_[I/IIO Ha SKCTPEMYM:
w1l =1—649—3=1: 401 1)Tomma max
wia) =27 — 54+ 27 —3 = —3, B(3: —2) Tomma min

-HMCII0JIb3Ysl [TOJIyYEHHBIE JaHHbIE CTPOUM HCKOMBIN TpaduK.

4

[SEY
T,

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHAs paboTa

Kpurtepun onenkmn:

Ouenka "oTJIMYHO'" CTaBUTCS, €CITM pabOTa BBHITIOJHEHA B MOJTHOM 00BEME C COOIIOIEHUEM
He0OXO0TMMOM TIOCTIEIOBATENHHOCTH JICHCTBUI; B OTBETE MPABIIBLHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIIMCH W BBIYUCIICHHUS.

Ounenka "Xxopomio' CTaBUTCS, €CIAHM BBIOJHEHB TpeOOBaHUS K OIEHKE "OTIUYHO", HO
JOMYIIEHBI 2-3 HeJouYeTa.

Ouenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €clid padoTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBHITIOJIHEHHOW YaCTH TAaKOB, YTO MO3BOJISIET MOJYYUTh MPABUIBHBIC PE3YIbTAaThl U BHIBOJIBI;
B XO/I€ POBEACHUS PabOThI OBUIH JTOMYIIEHBI OIITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBHUTCS, €CIIM pabOTa BBHIMOJHEHA HE MOJTHOCTHIO WITH
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00BEM BBITTOJIHEHHON YacTH pabOThI HE MO3BOJISET CAENIATh MPaBUIIbHBIX BHIBOJIOB.
Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE
IIpakTnueckas padora Ne 32
«Hccnenoanue pyHKuuii 1 nocrpoenne rpapukoB GpyHKIUI»
Leas padorbl: Hayuntbes uccnenoBath QYHKIHMA U CTPOUTH UX TPaUKH.
BoinosinuB padory, Bel Oyjaere:

yMeTh: HCCIIEI0BATh GYHKIUN U CTPOUTH UX I'paduKH.

MarepunanbHoe o0ecnedenme: IHIuBHIyanbHBIE 3aJaHus, CIPABOYHbIE MaTEpUAbI,
KOHCIIEKTHI JICKIHH.

3aganme: lccrnenoBarh QyHKIMN U MOCTPOUTH CXEMAaTUUYECKH UX TPadUKU.

3aganus
a)y =2+5x* -3x°; 6)f(x) =x* —2x* +2;
a)y =2x3-3x*-36x; | 6)f(X)=x*-2x*+2;
U3 2.
a)y =x" —4x%; 5)f(x):1x“—gx3—§X2+2;
4 3 2

Ilopsinok BbINOJIHEHHS PadOTHI:
BHuUMaTenbHO O3HAKOMBTECH C YCIIOBUEM 3aJaHMSL.
[Tonb3ysich KOHCIIEKTOM JIEKLIUN U CIIPaBOYHBIMHU MaTepHUaIaMH, BHITIOTHUTE 3aJaHUE.

Xox padoTsl

[ToHsiTHE POM3BOJHONW MO3BOJIIET MPOBECTH MOAPOOHOE HCCieNoBaHHE (DYHKUIUN C LENbI0
0oJiee TOYHOTO MOCTPOEHUS UX IPa(UKOB.

PaccmoTtpum anroputm uccnenoBanus QyHKIUMN:

1) wmaiiTi oOnacTh onpeaeneHus yHKIUH;

2) uccienoBarh (GYHKIMIO HA YETHOCTh U HE YETHOCTH;

=  Ecnu mist yHKIIMY BBITIOTHSAETCS PaBEHCTBO f(—x) = f(x), To nanHas GyHKUIUS SBISETCS
yeTHOU. CletoBaTenbHo, rpaduk GyHKIIMM CHMMETpUYEH OTHOCUTENbHO ocH (OV).

=»Ecnu ayis GyHKIMU BBIMOJTHSETCS PABEHCTBO f(—x) = —f{x), To maHa (QYyHKIMS SBISETCA
HeueTHOH. CrieoBaTenbHO rpaduk GyHKIIMM CHMMETPUYEH OTHOCUTEIBHO Havasa koopauHar (0;0)

»Ecmm fi—x) # f{x) u f{—x) £ —f(x), To nanHas QyHKus sBiasieTcs GyHKIUEH oOIero Buaa
Y CBOMCTBOM CUMMETPUYHOCTH JaHHas GyHKLUSA He 00anaer

3) HalTH UHTEPBAJIbl MOHOTOHHOCTH ()YHKIIUH;

* HaiiTi npon3BoaAHYIO0 (PYHKIIUH.

= JIpupOoBHATH MPOU3BOJIHYIO K HYJIIO U PEUIUTDH IMOJIYYEHHOE YpaBHEHHE.

* OTMETUTh HailleHHble KOPHU YPaBHEHUS Ha KOOPJMHATHOW NpAMOM, pa3duB e€ Ha
MIPOMEXKYTKH.

= Haiitu 3HaK NIpPOU3BOAHOM Ha Ka)KJIOM M3 IOJTYYEHHBIX IPOMEKYTKOB.

. I + - ) |, mpar € (oo oy JUCK, o)
I

s T I 4 —a ) T, mprx €% %)

4) HaWTH SKCTpeMyMbl (YHKIINH;
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!.Ii [

mm max

Tenin = X1
Imﬂ.r = IE
5) HaiiT 3HaueHHE PYHKIMU B KPUTHYECKUX TOYKAX U B TOUKAX IKCTPEMYyMa,;
6) HAiTH TOYKM TIEPECEYCHUS C OCAMH KOODJAMHAT ¥, BO3MOXHO,
JOTIOJTHUTEJIbHBIC TOUKHU, YTOYHSIONUE rpaduK QyHKIINH;
7) moctpouth rpaduK GUKIKH.
Samanue Ne 1
1) Uccnenyiire GpyHkuuio u nocrpoite e€ rpaduk y =1+ 2x* — x*;
2) Onpenenum 4eTHOCTh
f(=X) =1+ 2(=x)* = (-X)*=1+2x" = x* = umeen f(-x)=f(x)=
(byHKIMS 4eTHas U ee rpaduk CHMMETpHYeH OTHOCUTENIbHO ocu (OY).
3) Haiinem npousBoiHyO
f'(x) = (1+2x* — x*) = 4x — 4x;
4x—4x3 =0
AX(1-x*)=0=>x=0:x==1;
f(-1)=1+2(-2)2 - (-2)* =2

+ — + , — f(0)=1+2(0)° -0* =1
A '1 \b 2 1 f(l)=1+2*1%-1*=2
max min  Max
X (-o0-1) | -1 (- 0 1 | @+
1:0) (0;1) )
f'(x) + 0 _ 0 +

f(x) VA 2 Ny 1 VA 2 Ny

®opma npeacraBiaeHust pe3yJbTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:

HEKOTOpbIE

Ouenka "oTau4HO'" CTaBUTCS, eclii paboTa BHIMOJIHEHA B MOJHOM 00BEME ¢ COOTI0IeHIEM
HEO0OXOMMOM MMOCIEeT0BATEILHOCTH JICUCTBHUI; B OTBETE MPABUIBLHO U aKKyPAaTHO BBIMIOJHEHBI BCE

3allMCHU 1 BBIYMCJICHUA.

Ounenka '"xopomo' cTaBUTCS, €CIM BBINOJHEHb TpeOOBaHUS K OLIEHKE "OTIUYHO", HO

JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka "yIoBJIE€TBOPUTEJbHO'" CTAaBHUTCS, €Clid paboOTa BHIMIOJIHEHA HE TOJHOCTBHIO, HO
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00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MONYYUTh MPABUIBHBIC PE3YIbTAaThl U BHIBOIBL,
B X0JI€ MMPOBEACHUS PaObOThI ObUTH JOMYIIEHBI ONTHOKH.

OueHka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CITU PadOTa BHIMOJIHEHA HE TOJHOCTHIO HITU
00BEM BBITIOJIHEHHOM YyacTH paboThl HE TO3BOJISAET ClIeaTh MPaBUIIbHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE
IIpakTnueckas padora Ne 33

«Haxo:xxneHue Han(0JIbIIET0 U HAMMEHbIIIET0 3HAYEHUS W IKCTPEMAJIbHBIX 3HAYEHU
¢yuxuuu. [lpuknaaabie 3a1a4n HA IKCTPEMYM»

Heab padorbl: HayunThcs NpUMEHATh NPOU3BOAHYIO GYHKIMU TP PEHICHUU 33]1a4.
Boinosinus padorty, Bel Oynere:

yMeThb:

— HaXOJUTh HAaUOOJIbIIICE M HAMMEHbBIIIEE 3HaUYeHUs (DYHKIIMHU Ha 3aJJaHHOM OTPE3KE;

— pemiath 3a/1a4y Ha HaXOXIeHWEe HauOObIIEro U HAMMEHBIIET0 3HaYeHUsT (PYHKIUU.

MarepuanbHoe obecneuenue: VIHTUBUOyanbHBIC 3a/JaHus, Ta0JMIA IMPOU3BOIHBIX,
KOHCIIEKTBI JICKLIAH.

3aganme:

1. Haiinute HauMmeHbliee W HaubOosbllee 3Ha4eHHUs] PYHKIUU flx) = =% — 2x% — 0 Ha OTpe3Ke
‘e)[—1;1]; &) [0:3].

2.lmeercs mpoBosioka JUIMHOW a  MeTpoB. TpeOyercs orpaauTh STOH TNPOBOJIOKON
MIPSIMOYTOJIBHBIA Y9aCTOK 3€MJIM, OJTHA CTOPOHA KOTOPOT'O IPUMBIKAET K CTEHE 3aBOJCKOTO 3/1aHUs,
TakK, YTOOBI IUIOIAAb OTOPOKEHHOI0 Y4acTKa Obljla HauOOJbIICH.

Kparkue Teopernyeckue CBeACHUA:

JIist OThICKaHUS HaWMEHbBILEro U HauOoJbIIero 3HayeHHs (QyHKUMH, TuddepeHuupyemoi
BHYTPU OTpe3Ka M HEMpepbIBHON Ha €ro KOHLAX, CIeyeT HAWTH BCe KPUTUYECKUE TOUKU (QYHKIIUH,
JIeKaIlie BHYTPH OTPE3Ka, BHIYMCIUTH 3HaYeHUsI (DYHKIMM B 3TUX TOYKAX M HAa KOHIAX OTpe3Ka, a
3aTeM U3 BCEX MOIYUYEHHBIX TAKMM 00pa30M uuces BbIOpaTh HaMEHbIlIee U HauOoJIbIIee.

ITopsinok BbINOJHEHHS PadOTHI:

1. Haxoaum KpUTHYECKUE TOUKU (PYHKIIHMH.

2. IlpoBepsieM, kakue U3 HalICHHBIX KPUTHUECKUX TOYEK JIEKAT BHYTPH 3a/laHHOTO OTPE3KA.

3. Haxomum 3HaueHus GyHKIIMM Ha KOHIIAX OTPE3Ka U B T€X KPUTHUUECKUX TOUKAX, KOTOPbIE
MIONA/al0T B 3TOT OTPE3OK.

4. U3 Bcex mosydyeHHBIX 3HaUeHUH QyHKIUU BbIOMpaeM HauMeHbIIlee U Haubobllee.

Xox padoThI:

1. Haiinute HamMmeHblllee W HauOoJsblliee 3HAYCHUS] (PYHKIUU flx) = —2x? —3x%+4 Ha
npomexytke :e)[—2 —0,5];6) [1:3].

Pemenue.

HaxonuMm kputndeckue TOUKH (yHKITHH.

Flled = (=206 — 3 4 4)l=—x? — fix = —fx(x + 13;

Flx) =0; —fx(x+1)=0; x = Dmx = —1. MOJy4WIN IBE KPUTHYECKHME TOUKH: x = Dmx = —1,
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& ) B opomesyree [—2; —0,5] JeXKAT OHA M3 KPUTHYECKUX TOYEK:X= -1,

Tak kak fl—2) =8 f(-1) =3, f(—0,5) =3,5,T0 HauMEHbllEE 3HAUYCHHUE byHKIHs
Flx) = —2x¢? — 3% 4+ 4 mocTHraeT B TOYKE x = —1 W paBHO 3, a HAMOOJIbIIEE - B TOYKE x = —2 U
paBHO 8.. KpaTko 3TO MOXKHO 3aIlHCaTh TaK: mity_y,_pg Flad = F—1) = 3.manp_, _pq fl)=F(-2) = 8.

0) Otpesky [1:3] He NpPUHAIICKUAT HU OJHA U3 KPUTHYECKHX TOYEK, IMOITOMY Hainém
3HAYCHUS byHKIIIN Ha KOHI[aX oTpe3Ka:
fl=-21"-3.1"+4=-1[1:3];f(8) =-2.3" -3 .3 +4 = -77. . Kparko 3TO MOXXHO 3amucaTh
TaK: ity |y,q fl) = F(3) = =Trmaxy g Fl=F00 = -1,

2. Yucno 86 mpeactaBieHO B BHUJE CyMMBI IBYX ClaraéMbIX Tak, YTO HX IPOU3BEICHUE
MakcuMalibHO. Haliiure 3Tu craraeMele.

Pemenwue. [lycTh 3amaHHOe 4YHCIO NPEACTABICHO B BUJAE  CYMMBI  JIBYX CJaraeéMbIX
x Hv,T1.6.86=x + v. BolpasuM BTOpOE ciaraemoe 4epes x:

y=86-x.3anuiieM MOpPOU3BEACHUE JTUX YHcel B BHAC QyHKIUH OT X flx) = x: (86 —x)
Haiiném 3HaueHue X, Ipu KOTOPOM (PYHKIIHS

f () =x (86 —x) pocturaer makcumyma..Haliném npomssomnyrof! ) um npupaBHseM eé
Hymmo. ff () =(x - (86 — )} = (86 — 20 =86 — 2 = 2(43 — ),

2043 —x) = 0,x =43,

OnpenenuM BTOpoE€ ciaraemoe: ¥ = 86 —x = 86 —43 =43,

OtBer: x =43y =43,

®opma npeacraBiaeHus pe3yJabTaTa: BHIIOJHEHHAs padoTa.

Kpurtepun ounenku:

Ouenka "oTJHYHO'" CTaBUTCS, €CIIM padoTa BBIMOJHEHA B IOJHOM 00BEME ¢ COOIOICHUEM
HEO0OXOMMOM MMOCIEeI0BATEILHOCTH IEUCTBHI; B OTBETE MPABUJILHO U aKKypPaTHO BBIMIOJHEHBI BCE
3aIlMCH U BEIYUCIICHUS.

Ounenka ''Xopomo' CTaBUTCS, €CIM BBINOJHEHb TpeOOBaHUS K OLIEHKE "OTIMYHO", HO
JOTYIIIEHBI 2-3 He0YeTa.

Ouenka "yIoBJIETBOPUTENbHO'" CTAaBUTCS, €Clid paboTa BBHITIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCcTH TAKOB, YTO MO3BOJISET MONYUYUThH MPABUIbHBIC PE3YIbTAaThl U BHIBOJIBI,
B XO/I€ MPOBEACHUS pabOThl OBLIH JTOMYIIEHbBI OLTHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €ClU PadOTa BBHIMOIHEHA HE TIOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH pabOThI HE MTO3BOJISAET CAENIATh MPABUIIBHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTHyeckas padora Ne 34

«HHTerpan u nepsoodpasnas. HaxosxxaeHue HeonpeeJileHHbIX MHTEIPAJIOB NIPH MOMOIIHU
CBONCTB HHTEIPAJIOB)»

Heab: HayuyuTbCsd  HAXOAUThb  HEONPENEIEHHBIE  WUHTErPalbl  HENOCPEICTBEHHBIM
WHTETPUPOBAHUEM IIPU ITOMOIIN CBOKWCTB HHTETPUPOBAHMS.

Borinosinus padorty, Bul Oynere:

yMeThb:

- HaxOJUTh HHTETPAJ

- BBIYHCIATH B NPOCTEHININMX CIy4asxX IUIOMAAM ¥ OOBEMBI C UCIHOIB30BAaHUEM
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OIMPCACIICHHOI'O UHTCrpaJia.

MarepunanbHoe obecrnieyeHue:
WunuBuyanbHble 3a1aHNs, CIIPABOYHBIC MaTEPHAIbl, KOHCIICKTHI JICKIIHH.

3aganue:
Haiitu cnepyromuye HHTETpab:

_I'Gxg —i.':r:2 + 5) dx
S a2x® — 1%
T+ 5x%dx
S+ B

. I(E‘-"F - ?’:."'F:ldx

=

g b~ N

Kparkue Teopernyeckue cBeJleHHs:
Ceoticmsa HeonpedenieHHO20 unmezpaid

1) j mf (X)dx = m j f (x)dx, m-const
2) [(F 09 = gx)ax= £ (x)dx+ [ g(x)dx

Ta6ﬂuz4a OCHOBHbLX UHMecpailos

1) Idx=x+C;
Xn+1

Z)Jx”dx: +C,n=-1;
n+1

dx
3) | —=I C;
)-[x n|x|+
4) Iexdx:ex+C;

aX
+C;

5) Iaxdx =

Ina
6) jsinxdx:—cosx+C;

7) jcosxdx =sinx+C,;

8)_[ ox =tgx+C;

cos? X
9) J. .d>2< =—Ctgx +C;
sin® x
dx )
10) =arcsinx+C;
J o=
dx
11 =arctgx+C .
) -[1+ x? g

ITopsinok BbINOJHEHHS PadOTHI:

COBOKYITHOCTh BCEX MEPBOOOpA3HBIX JUIsl (QYHKIMHM  HA3bIBACTCS HEONPEICICHHBIM
UHTETPAJIOM.

OCHOBHBIE CBOMCTBAa HEOTIPEAECIEHHOTO UHTETpaja

1) J{f) + g0 Jax = [ flad dac+ [ gla) e
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2) Jkfledde =k J fle)de

HenocpeactBeHHOe MHTErpUpOBAHUE OCHOBAaHO Ha MPSMOM HCIIOJIB30BAHUM  TaOJIUIIBI
UHTErpanoB. MOryT NpeaCcTaBUThCS CAEAYIOLIUE CIIydau:

1) JlaHHbIii MHTErpajl HAXOMUTHCS HEMOCPEACTBEHHO MO COOTBETCTBYIOIIEMY TaOJIUYHOMY
UHTETpay.

2) JlaHHbIii HMHTETpaa I0CIAE€ NPUMEHEHHUS CBOWCTB M2 MNPHBOAWTCA K OJHOMY HIIH
HECKOJIbKUM TaOJMYHBIM HHTETpajaMm;

3) JlauHblii MHTErpajll I[OCJIE JJIEMCHTApHBIX TOXKICCTBCHHBIX MPeoOpa3oBaHMid, HaJ
MOBIHTETPAIbHON (DYHKIIMEH M MPUMEHss CBOWCTBA 11U2 MPUBOAMUTCS K OJTHOMY WJIM HECKOJIBKUM
TaOJIMYHBIM UHTETPAJIAM.

Xox padoThI:

Haiitu cnenyromuye HHTETpasb:

1. ['6x*dx —mcmonb3yeM cBoiicTBO 2 M opmyity 2.
T+

Jxdx ="—+¢ Tomyunm:

IZ +1

2+1

2. J4lx? — x4 3dx Ucrnone3yst cBoiictBa 1 uw 2 u, ¢opmynst 1 u 2 momydum:

H 2
4Ix=dx—4jxdx+12jdx=4"'?—‘%+ 12x+c=§xﬂ—2x2+12x+c

JToexlde=6]xdr=186

3
+rc= 6%—+—c==2x!4—c

- nocrosiHHas uHTerpupoBanus C paBHa anreOpandyeckoil cymMMme TpeX IOCTOSHHBIX
WHTETPUPOBAHHUS .

3 z
3. f2[3::—ljlzdx=2f[3:r—ljzdx=2f[9x2—6x—1]dx=2-9%—2-6%+2x+c=6x9—612+2x+c

4 J-.r3+!.r2 ob¥

, fx —pa3aciiuM IIOWICHHO Ha X, IOJIy4YMM:
3t
Ce? 4+ 9r 4 4ldx =?+T+4-:r+ £

1 L 1
5. J'j—; —Hcnonb3yeM Gopmyny 2 [« Fdsr = —+ ¢ =F+c= Wi to
4 4

(I)opMa NMpeaACTaBJICHUSA Pe3yabTaTa: BBIIIOJIHCHHOC 3a/laHNE

Kputepun onenkn:

Ouenka "oTJIMYHO'" CTaBUTCS, €CITU pabOTa BBHIMOJHEHA B IMOJTHOM 00BEME C COOIIOICHUEM
HE0OXO0TMMOM TOCTIE0BATENIHHOCTH ICHCTBUI; B OTBETE MPABHJIBHO U aKKYPAaTHO BBITTOJTHEHBI BCE
3aIIMCH U BBIYUCIICHHUSI.

Ouenka "xopomio' CTaBUTCS, €CIHM BBIIOJHEHb TpeOOBaHUS K OLEHKE "OTIUYHO", HO
JONYIIEHBI 2-3 HeJo4YeTa.

Ouenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €cld padoTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO MO3BOJISIET MOJYUYHUTh NMPABUIILHBIE PE3YIbTAaThl U BHIBOJIBI;
B XO/I€ MPOBEACHUS PabOThI OBLIH TOMYIIEHBI OIITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO'" CTAaBUTCS, €CIIM pabOTa BBIMOJIHEHA HE TOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPABUIHHBIX BHIBO/IOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTnyeckas padora Ne 35

«HHTerpupoBaHue METOAOM 3aMeHbI IepPEeMEHHOI»
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Hean padoTbl: HayuyuThest BRIYUCIATH HHTETPAIBI CTOCOOOM TOJICTAHOBKH.

Bbinosinus padory, Bel Oynere:

yMeTh:

- HaxoJUTh UHTETPaj

— BBIYUCIIITH B HpOCTCfILHHX cilydadx IoJiomaad Hu OG'LCMBI C HCIOJIb30BAaHHUEM
OIpeIeICHHOTO UHTETpaa.

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIC 3alaHuA, CIIPAaBOYHbIC MaTCpUaJibl, KOHCIICKTBI HGKL{I/II\/JI.

3aganme:
Haiitu unrerpansi:
Sz — 57 dx

-J-d.r

B + 5

1

2

3. [T —Tdx
4 Ccoax
5
6

gu'iiﬁ
. [ tgxdx

J' [rEy

141617

ITopsinok BhINOJIHEHHE PaGOThI:

B ocHoBe mHTErpupoBaHHs METOIAOM 3aMEHBI MEPEMEHHOW ( MM CIOCOOOM MOCTaHOBKH)
JISKUT CBOMCTBO MHBAPUAHTHOCTU (POPMYII HHTETPUPOBAHUS, KOTOPOE 3aKIII0YAETCS B CIESAYIOILIEM:
ecmn [ fldde=Fld+c | 1o [fladdu=Fld +c, rme u(x) npoussomHas auddepeHImpyemast
¢byHKLUSA OT X.

3amMeHa MepeMEeHHON B HEOTIPEIeIIEHHOM WHTETpajie MPOU3BOIAMUTCS C TIOMOIIBIO TIOACTAaHOBOK
JBYX BUJIOM:

1. x=w(t) , rne t-HOBas mepeMeHHas, a () HenpepslBHO AupdepeHurpyemas GyHKIus
I piddz = J f(pled Jp'le) dt

2. t=pl(x) rae t-nosas nepemennas, Toraa: [ £{ult) ' (:ddx = J Fltidt

Xoa padoThI:

xS dy
L 'I.E+.rg
-T.K. 8(8 + %) = 3x¥dx , TO
JI' xidx IJ‘d{E+ 3ty
B4+x? 3 g+ x?

-nojaras 8+ x? =t , IOIy4uM: EIE = Elnliﬂl +rc =51nIE= +xY+¢c
2 J- coaxdy J- o (B

HOBTOMy, HMCIIOJIb3Ys MOJACTAHOBKY t = sinr , IPUXOJAUM K Ta6J'II/I‘-IHOMy

4+2int .r +amlx
HHTETpally: f " rz =—m"|::'tg E +c= E ooty (T.r) +rc
a¥ dx ety
3.
'r J -t 'r J -t
-BOCITOJIb30BABIINCH  MOJICTAHOBKOM t=9¢", TpPUBOANM K TaOJMYHOMY WHTErpay

X

dt 1 .8
f =mresin-4+ o= resin—4 ¢
Jg-r 1 3

Tpumeyanne: dx = > dlox + b]

75



1
rox = Ed[xzjl

" dxr = dig®)
gx _
P dilnix)

cosxdr = g siny)
(I)opMa NMpeacTaBjJdCHusd pedyjabTaTa: BIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClIM pabOTa BBHIMOJHEHA B IMOJHOM 00BEME C COOIOIEHUEM
HE0OXO0TMMOM TIOCTICIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABIILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3alMCH U BEIYHCICHHA.

Ounenka ''Xopomo' CcTaBUTCS, €CIHM BBINOJIHEHB TpeOOBaHMS K OIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yI0BJIeTBOPUTENbHO'" CTAaBUTCs, €Clid paboTa BBHINIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCcTH TAKOB, YTO MO3BOJISET MOJYUYUTh MPABUIbHBIC PE3YIbTAaThl U BHIBOJIBL;
B XOJI€ TIPOBEACHUS PabOTHI OBLIH JIOMYIICHBI OIITHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CIM pa0OTa BHINOJHEHA HE MOJIHOCTHIO WU
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue

IIpakTnueckas padora Ne 36
«AHTEerpupoBanne pa3InYHbIMU METOTAMMD)

Hean padorbi: HayunTbest HAXOAUTh UHTErPajibl Pa3IMYHBIMU METOJIAMH: UHTETPUPOBAHUE
HOJACTAHOBKOM U I10 YaCTSIM.

Boinoinus padorty, Bel Oynere:

yMeTh:

- HaXOJUTh MHTErpal

— BBIYUCIIITH B HpOCTCfIIHHX cilydadx Ioiomaad H 00bEMBI C HCHOJb30BAaHHEM
ONPEIEIICHHOTO UHTErpaa.

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI HeKHHfI.

3aganue:

Haiitu naTErpassl
ix

e im it
Jitgx
' 'rcmsz.r
. fxr:usxdx

g

CRFNRRTN
—_
|E'
=
[~ B
&

IHopsiaok BbINOIHEHHE PA0OTHI:
1. IlepBrle fABa WHTErpaja peEIIAIOTCS METOJOM 3aMEHBl IMepeMeHHOW ( ITOT ciyyail
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paccMaTpuBacs B IpakTu4eckoit padore Ne 35).
2. Craemyromye HHTETPAIBI PEIIA0TCS METOI0OM HHTETPHUPOBAHUS TI0 YACTSIM.
WHTerpupoBaHueM 10 YacTSIM Ha3bIBA€TCAd HAXOXKICHHE HWHTErpaina 1o Qopmye:
JTudd = wd — [ du rae @u ¥ HenpepblBHO quddepeHnupyembie PyHKIUN OT X.
Wuterpupys 00¢ yactu paBeHCTBa dlad) =udd + #du |, MOIyduM

fd[maj =fm:m +f~a.:su

i =J‘udt‘.? +J‘t‘3‘du,|:|'rrq,r,qa J‘udt‘? = —J‘t‘.?du

C nmomo1pio 3TOi (OpPMyIIbI BBIYUCICHNE HHTErpajia CBOAMTCS K BBIYMCICHHIO MHTErpasia
I'#du, ecnn nocneqHuUit OKa)keTCs MPOILE UCXOJHOTO.

Xox padoThI:

Brruncnuts HHTErpal MCTOAOM UHTCIPUPOBAHUA 110 YaCTAM:
1. J{x — S)cosxdx

-rojiarast ¥ =x — 5; df = cosxdx,

-HalnéM du = dix; ¢ = [ coswdr = sinx

-CJICA0OBATCIIbHO:

Jr(x — Seosxds = (x — Slsinge = J- siprdx = [ — Slsiny + cosx 4 ¢

2. [ xoretgrds

—yCTh u =garctgyr: df = xdx,
1 xE
g.x; ==

1422 H
-Ha OCHOBAHHNHN OpMYHI)I Haxoaum
7

-TorJaa ou =

x
Jr xoretgrdy = E erotgr

J‘:cz ax 1 ” lJI'.r2+1—1d
| — —_— = gy —— | —————
2 xig1l 2o MEEETL ) Ty

L t . J-d Jr o 1':;r2 )
=_ - - =_ tgr — ¢
o ¥ erctgr 2[ i e +1]| 5 et erotgu x4+ orotgel + o

®opma npeacrapaeHus pe3yJbTaTa: BHIIOJHEHHOE 33aJaHHE.

Kpurtepun onenku:

Ouenka "oTau4HO'" CTaBUTCS, eciii paboTa BHIMOJIHEHA B MOJHOM 00BEME ¢ cOOMI0IeHIEM
HEO0OXOMMOM MOCIEeI0BATEILHOCTH IEUCTBHI; B OTBETE MPABUJILHO U aKKYypPaTHO BBIMOJHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ounenka '"xopomo' CcTaBUTCS, €ClAM BBINOJHEHb TpeOOBaHUS K OLIEHKE "OTIWMYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka "yIoBJIeTBOPUTEJbHO'" CTAaBHUTCs, €ciid paboTa BBHITIOJIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCTH TAaKOB, YTO MO3BOJISET MONYUYUTh MPABUIBHBIC PE3YIbTAaThl U BHIBOJIBL,
B XO/JI€ MPOBEACHUS pabOThl OBUIH JTOMYIIEHBI OLUTHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CITU pa0OTa BHIMOIHEHA HE TOJHOCTHIO MU
00BEM BBITIOJTHEHHOM YacTH pabOTHI HE TTO3BOJISAET CAENATh MPABHIbHBIX BHIBOJIOB.
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Tema 3.2 UHTerpaJ u ero npuMeHeHue
IIpakTnyeckas padora Ne 37
«Teopema Hprotona-Jleiitonnna. Beruuciienue onpeaeeHHbIX HHTErPaJIoB»

Leas padoThl: HAyUYUTHCS BBIUMCIATH OIpEeNeHHBbIH uHTerpan mo ¢opmyne Heprorona-
JleiiGHuua.

Bbinosinus padory, Bel Oyaere:
yMeTh:
HaXOJUTh OMpPEICICHHbII HHTErpaj

MarepuajibHoe o0ecnieyeHue:
I/IH[[I/IBI/IZIyaJILHBIC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI JIGKIII/II;'I.

3aganue:
Brrunciaure HUHTCI'paJibl.
1. Jf 2xtdx
4
[8+2x-2*)dx
2. -2
3. J:r"l ? cosxgx
4. j(cosx—Ssin X dx
H
2 2
1-x
5. dx
=

ITopsinok BbINoJIHeHUs padoOThI:
1) Ucnonp3ys Tabauily MHTErpasioB HATH UHTErpal
2) Ucnonb3ys popmyny Herorona — JleltOHuma

]
[fxdx= P = By - Fla)

HaWTH OMNPEIEICHHBIN UHTETPa

Xoa pa0doThI:
Brruncnuth onpeneneHHblii HHTErpa

2
_[ 2x dx
1
Pewrenue:
2 in 2 (2) (3)
IExjdx:Engdx:E(xz)ﬁ :3(23 1= 3(8—1) _2aM g2
] ] 3 3 3 3 3 3
(1) BerHOCHMM KOHCTaHTY 3a 3HaK HHTErpaja.
n+l
_I-;c:'d dx = +
(2) UnTerpupyem no tabiuiie ¢ TOMOIIbIO caMOil MOMYIsIpHOI (hopMyIbI 2+
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1

3
HO?IBI/IBI_HYIOCH KOHCTAaHTYy 3 uenecoo6pa3Ho OTACIHNTD OT & W BBIHECTH 3a CKO6Ky. HGHaTB 9TO HE

O65133.T€JIBHO, HO JKEJIATSILHO — 3a4eM JIMIITHHUE BEIYUCIICHUS?

[ £ ax= FDf, = F&) - F(a)

(3) Ucnonwzyem dopmyny HeroTtona-JIeliOnuma 2 . CHauana

3
MoJCTaBIsieM B+ BEpXHUU TIpenen, 3areM — HWKHHNA mpenen. l[IpoBoauMm manbHeEHIwe
BBIYMCIICHHS U TTOJIy4aeM OKOHYATEIbHbBIA OTBET.

Brrunciuts onpeneeHHblil HHTerpal

4
I(8+2x—x2)dx
2

Pemrenue:
4 4

[@+2x- x:‘).:fxfaidﬁ ijdx— J-xgcixiijﬁ(x)r + 2. l(.—ﬁ)r‘ 1 ()
] -2 5 17 -2

-2 -2 =2

= 84— (=20 + 4 - =% —%(43—(—2)3} =3 6+{16—4}—%(64+8}=

1%

=48+12-24 =36

(1) Ucnionp3yem CBOMCTBA TMHEHHOCTH ONPEAEICHHOTO HHTETpaa.

(2) Unterpupyem mno Tabnuie, MNpU STOM BCE KOHCTAHThl BBIHOCUM — OHHM He OyayT
Y4aCTBOBATh B MOJICTAHOBKE BEPXHEr0 M HUKHETO MpeJIeia.

(3) Mna xaxmoro w3 TpEX crnaraeMblx mnpumeHsieM ¢opmyny Herootona-JleiiOnuna:

FX)2 = () - Fla)

CoBer: mepex TeM, Kak HCHoJb30BaTh Gopmyiy Hbrorona-JIeiiOHUIA, 1M0JIE3HO NMPOBECTH
NPOBEPKY: a caMa-To NepBoo0pa3Hasi HalileHa NPABWIbHO?

Tak, mMpUMEHHUTENBHO K paccMaTpUBAaEMOMY MpUMEpY: Mepel TeM, Kak B MEepBOOOpPa3HYIO
3

x
Br+x -1
byHKIIMIO 3 momCcTaBIATH BEPXHUN U HIKHHUHI TPEAEIbl, KEJIaTeIbHO Ha YEPHOBUKE
MPOBEPUTH, a MPABHIBHO IM BOOOIE HaiiieH HeompeaeneHHbI uHTerpan? uddepenuupyem:
r

[8x+x2 —é} =8(x)'+(x2)'—%(x3)'=8-1+2x—%-3x2 =8+ 2x—x°

[Tonyyena wucxoaHash NOJBIHTErpajdbHas (YHKIUS, 3HAYUT, HEONPEICIIEHHBIM HHTErpas
HaiineH BepHo. Tenepb MokHO U Gpopmynty HetoTona-JIeiiGHMIIa TPUMEHUTS.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHOE 33 JaHNe/

Kpurtepun onenkmn:

Ouenka "oTJIMYHO'" CTaBUTCS, €CITM pabOTa BHIMOJHEHA B MOJTHOM 00BEME C COOTIOIEHUEM
He0OXO0TMMOM TIOCTIEIOBATENHHOCTH JICHCTBUI; B OTBETE MPABIIBLHO U aKKYPaTHO BBITIONHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

Ouenka "'xopomio' CTaBUTCS, €CIM BBIIOJHEHBI TpeOOBaHUSA K OICHKE "OTIWYHO", HO
JONYIIEHBI 2-3 Hego4YeTa.

Ouenka "yI10BJIETBOPUTEJIBHO'" CTAaBUTCS, €clid pa0oTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBHITIOJIHEHHOW YaCTH TAaKOB, YTO MO3BOJISIET MOJYYUTh MPABUIBHBIC PE3YIbTAaThl U BHIBOJIBI;
B XO/I€ TPOBEACHUS PabOThI OBUIH TOMYIIICHBI OLTUOKH.

Ouenka '"Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM pabOTa BBIMOJTHEHA HE TOJTHOCTHIO WIIH
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00BEM BBITTOJIHEHHON YacTH pabOThI HE MO3BOJISET CAENIATh MPaBUIIbHBIX BHIBOJIOB.
Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTnyeckas padora Ne 38
«BpIuuciieHne onpeieIeHHbIX HHTErpajoB MeTOI0M 3aMeHbI IlepeMeHHOoN»

Heas pa0doThbI: HAYYUTHCS BBIYUCIATH OMNPENEIEHHBIE WHTErPajbl METOJIOM 3aMEHBI
MEPEMEHHOM.

Bbinosinus padory, Bel Oyaere:

YMETB:
- HAXOJUTB ONPEACICHHBIN HHTETPAJl METOJOM 3aMEHbI IIEPEMEHHOU

MaTtepuajbHoe o0ecneyeHue:
I/IH[[I/IBI/I[IyaJILHBIC 3aZlaHusA, CIIPAaBOYHLIC MaTCpUalibl, KOHCIICKTLL HeKHHfI.

3ananmue:

Breraucnure HUHTCI'paJibl.
6

! -[ x)z(c?(6

5
4

2. [(2x—5)'dx
3

1
3. ji/x + 2dx
0

1
4, j(x3 +1)*x? dx
]

4
5. jsin(x - Zjdx
0 4
ITopsinok BbINoJIHeHUs padoThI:
1) BBectu HOBYIO NTEpEMEHHYIO
2) Haiitu nuddepenunan
3)BBIUUCINTE HOBBIEC TPAHHIIBI MHTETPUPOBAHUS

4) Cnenatb OACTaHOBKY
5) BerunciauThb, MOJTy4YUBIIUHCS UHTETPAT

Xox pa0doThI:
Boruncnure uHTErpabl.

B xdx
1.5 e

BBeneM HOBYIO IEPEMEHHYIO t = x? — 6

Huddepennman OyneT paBeH dt = 2xdx

Beruucnum rpanuiel uHTErpupoBanus 11=25-6=19, t2=36-6=30
L pB2xdy 1 30 @b

BEbImoTHUM TOACTaHOBKY EJ'E

¥ 2"1% ¢
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o L L _i, 1
Bbraucinum, momyunBmics uarerpan ; inl3ol -2 inf19]="in =

®opma npeacTaBieHus pe3yJbTaTa: BHIIOJHEHHOE 3ajaHNe/

Kpurtepun onenku:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClM paboTa BBHIMOJHEHA B IMOJTHOM 00BEME C COOMIOICHUEM
HE0OXO0TMMO TIOCTIEIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABIILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIMCH U BBEIYMCICHHA.

Ounenka ''Xopomo' CTaBUTCS, €CIHM BBINOJIHEHB TpeOOBaHMS K OIEHKE "OTIMYHO", HO
JONYIIEHBI 2-3 HeJ0YeTa.

Ounenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €CIIM paboTa BHIMOJHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO MO3BOJISICT MOJYYUTh MPABUIBHBIC PE3YIbTaThl U BHIBOJIBI;
B XOJI€ TPOBEICHUS paObOTHI OBUTH TOMYIIEHBI OITHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CTU padOTa BHINOIHEHA HE MOJHOCTHIO WU
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTnueckas padora Ne 39
«Bbrunciienue nmiaomajaeii puryp u o0beMoB Te»

Heas paGorbl: HayuuThcst BBYHCHATH Iiomand GUryp u oOBEMBI TeN, HCIONB3Ys
OIPEJEIICHHBIE UHTETPAJIbI

Beinosinus patdory, Bel Oyaere:

YMETB:
~ HaXOJIUTh MHTErpall

~ BBIYHCIISITh B MPOCTEUIIIMX CITydYasX TUIOMIAIH U 00BEMBI C HCIIOIB30BAaHHEM OIPEICIIEHHOTO
UHTErpaa.

MarepuajibHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MaTepUalibl, KOHCIEKTHI JICKITUH.

3aganue:
1. Beruucauts miaomaab GUrypel, orpaHUuE€HHON JTUHUSIMU

a) y=-x"+4,y=0

b) y=x* y=x°

c) y=e’, y=e", y=4
2.BerunciauTth 00beM Teja

y=Xx?, y=1, eoxpyeocuOY

IMopsinok BbINoJIHEHUs PadOTHI:

1) moctpouth rpaduku GyHKIUI

2) HaiiTh 00JacTh, OTPAaHHMUYCHHYIO 3TUMH IpapuKaMu

3) cocTaBHT ONpeAeIeHHbBIN HHTETpall, Ul HAXOXKICHHS TUIONIA N HalIeHHOW 00J1acTh
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Xon paboThr:

[Tpumep 1: Haiitu mutomaap o6nactu D, orpaHU4eHHOM KPUBBIMH Y = X2+ X + 11, y=2x-9,
IIpY yCIIOBUH,

x<=1

y=x2 +x 11,
D iy=2x-9
x £l

[Ipu pemenun TakuxX 3a7ad  CleqyeT 0043aTelNbHO  HM300pa3uUTh  UCCIEAYEMBIH
reoMeTpuyeckuil 00beKT. J{Jis onpeaeneHuss HUHKHETO Mpeiesia MHTETPUPOBAHUSI HAJI0 HAUTU TOUYKY
TepeceueHrs KPUBBIX; ypaBHeHHe X° + X + 11 = 2 X - 9 numeer aa kopus: X = -1 u X = 2.
[Toaxonsmuit kKopeHs - X = -1. O6nacTh orpaHuyeHa CBEpXy mapadoJioi, CHU3Y - IPSIMOM, CripaBa -
npsiMoi X = 1, kpaiiHsist 1eBas To4ka - X = -1, moaTomy

l : ! 3 )

= [ o O — ™ 1Y AT S P T =19_

)= N2e-9-lx" +x -1l = 25" +x)l = [2—+=] |=|2
-1

-;]-I-;+l-; :
. ] 1 ¥ 72
| | £

CIIO)KHYIO CTPYKTYpY, €€ ciiefyeT pa30UTh Ha MPOCTHIE YaCTH .

[Tpumep 2

Bbruuciute 00beM Tena, MOMY4YEHHOTO BpalleHHEM (QUIypbl, OrpaHMYEHHOH JUHHUSIMHU
2

—_—

5D

!

[ [—
s |

Ecan o6Gnacte wumeer 0Ooliee

y=2r-x 'y:E] BOKpYT oci ‘4 |

Pemenne: Kak u B 3aaa4€ Ha HaXOXIACHHUC IUIOoINaav, PCIICHUE HAYHUHACTCH C YEpPTEKa

10cKoi purypsbi. To ecTh, Ha IIJIOCKOCTH AO¥ HE00XO0IMMO MOCTPOUTH QUTYPY, OTPAHUYEHHYIO
nn
JAMHASMHA © 2x— X

X
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Hckomas mutockast (purypa 3aliTpuxoBaHa CUHUM LIBETOM, MMEHHO OHA M BPAIAaeTCsl BOKPYT
ocu U4 B pe3yJIbTaTe BpALCHMs IOJIy4aeTcsl Takash HEMHOTO SWLIEBHJIHAS JIETAIOIIAs TapesKa,

KOTOpasA CUMMCTPHUYHA OTHOCHUTCIIBHO OCHU X .
O0beM Te1a BpameHUusI MOKHO BBIMUC/IUTD 11O (bopMy.]Ie:

a
v =] £ (x)dx
2
Berunciaum 00BeM Tena BpaIllCHHUS, UCIIOJIB3YS JTAHHYIO dbopmyiy:

A 2 2
= ;rrjfﬂ(x).:fx = ?TI(Ex— ) dr = :-TI (4x* —4x° + x)dx =
a i} i}

3 5
] ] 3 ] 15

_16m

s 2® = 335 08°

OTtBeT:
®dopma npeacTaBiIeHUs Pe3yJIbTaTa: BHIIIOJHCHHOE 33JaHNE

Kpurepun oneHku:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClIM padoTa BBIMOJHEHA B IMOJHOM 00BEME C COOIOIEHUEM
HE0OXO0IMMOM TOCIEI0BATENBHOCTH JICHCTBUIl; B OTBETE MPABUIBHO U aKKYPaTHO BBITIOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka ''Xopomo' CTaBUTCS, €CIAHM BBINOJIHEHB TpeOOBaHMS K OIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "y10BJIETBOPUTENbHO'" CTAaBUTCs, €ciid paboTa BBHINIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YacTH TaKOB, YTO MO3BOJSET MOJYYUTh MPABUIBHBIC PE3YIbTAThl U BBIBOIBL;
B XO/JI€ MPOBEACHUS pabOThl OBLIH JTOMYIIEHbBI OLTHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €ClU PadOTa BHIMOIHEHA HE TIOJHOCTHIO MU
00BEM BBITIOTHEHHOM YacTH pabOThI HE TTO3BOJISET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue
IIpakTnueckas padora Ne 40
«Pu3nyecKue NPUJIOKeHU HHTErPaaoB»
Heap padorbl: HayunThcs NpUMEHATh UHTETPaJIbl K PEIICHUIO PU3NYECKUX 3a]a
Boinoanus padorty, Bul Oynere:
yMeThb:
- HAXOJUTh UHTETpa

— BBIYUCIIATH B HpOCTCﬁLHHX ClIyvdasx 1nyTb, HpOﬁI[CHHBIﬁ TCJIOM 3a MPOMCIKYTOK BPCMCHHU.

MarepunanbHoe obecrnieyeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTC€pUajibl, KOHCIICKTbI .]'IGKI.II/IfI.

3aganue:
1) Haittu nyTh, IpOWI€HHBIN TEIOM 32 4 CeKyH/bI OT Hayaja JBUKEHUS, €CITU CKOPOCTh Tela
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v(t) =10t + 2 (m/c).

2) IlycTts MaTepuanbHas TOYKA MEPEMEIIACTCS 0 TMPSIMOM C TIEPEMEHHON CKOPOCTHIO V=V(t).
Haiinem nyTs S, npoiiieHHBIN €10 32 IPOMEXYTOK BPEMEHH OT t1 110 t).

3) Teno OpolieHO BEPTUKAIBHO BBEPX CO CKOPOCTHbIO, KOTOpask U3MEHSETCS IO 3aKOHY
v =29.4 —9.8t M/c. HaiiTit HauOONBIITYIO BBICOTY MOABEMA.

IMopsiiok BbINOJIHEHUSI PA0OTHI:
9 ta
1) 3anucath Gpopmyity, UCTIONB3Ys ONPEIECHHbIN uHTerpan § = [, * vitldt

2) Brruncinuth onpeaeieHHbIi HHTerpal

Xox padoThI:

1. CkopocTs sBrKerns Toukn ¥ = 9t? — 8t) w/c. Haiitn IIyTh, IPOHIEHHBII TOUKOI 3a 4-10
CEKYHLY.

Pemenue: cormacHo  yclOBHIO, f@®
s = [;(9¢t? - 8t)dt = [3¢3 — 4¢%]4 = 83 (w).

2. I[Ba TCJIa HaYaJIM ABUTATbCA OOAHOBPEMCHHO H3 OI[HOI71 TOYKH B OJHOM HaAIIpaBJICHUH II0

=ot* - 8¢, ty =352 =4 (ChenosareibHo,

npsivoit. TIepBoe Telo ABHKETCS CO CKOPOCThIo ¥ = | 6t7 + 2t) \yc, BTOpPOE — CO CKOPOCTBIO V =
(4t+5) m/c. Ha kakoM paccTOSHUM JPYT OT APyra OHH OKaXKyTcs depes 5 c?

Penienne: OYEBHIHO, YTO HWCKOMas BEJIMYMHA €CTh Pa3’HOCTh PACCTOSHHM, MPOWMIECHHBIX
TIEPBHIM U BTOPBIM TEJIOM 32 5 C:

su= [ (667 + 2e)de = (262 + 705 = 275 (), 5, = [ (4t + 5)de = (262 + 565 = 75 (),
§y =8 =275-75=200 (v).
3. Temo OpOIIEHO ¢ TOBEPXHOCTH 3€MJIM BEPTHKAILHO BBEPX CO CKOpOCThIO M = (39,2—9,8")
M/c. HaifTu HanGombIIyI0 BHICOTY MTOABEMA TEa.

Pemmenue: Teno JOCTUTHET HaUOOMBIIEH BBICOTHI MTOAbEMA B TAKOW MOMEHT BpeMeHHU t, Korjia
v=0, 1.e. 39,2—9,8t = 0, otkyna t= 4 c. [To popmyne (1) Ha xonum h=78.4

(I)opMa NMpeaAcCTaBJICHUSA Pe3yabTaTa: BBIIIOJIHCHHOC 3a/laHNE

Kputepun onenkn:

Ouenka "oTJIMYHO'" CTaBUTCS, €CITU pabOTa BBHIMOJHEHA B MOJTHOM 00BEME C COOIMIOICHUEM
HE00XO0TMMOM TIOCTIE0BATENIHHOCTH JIHCTBUI; B OTBETE MPABUIIBHO U aKKYPAaTHO BBITIOIHEHBI BCE
3aIIMCH U BBIYUCIICHHUSI.

Ouenka "xopomio' CTaBUTCS, €CIHM BBIIOJHEHb TpeOOBaHUS K OLEHKE "OTIUYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka "yI0BJIETBOPUTEIBHO'" CTaBUTCS, €CU paboTa BBHIMOJTHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO MO3BOJISIET MOJYYUTh MPABUIBHBIC PE3YIbTaThl U BHIBOJIBI;
B XO/I€ MPOBEACHUS PabOThI OBLIH TOMYIIEHBI OIITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO'" CTAaBUTCS, €CIIM pabOTa BBIMOJIHEHA HE TOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH paboThl HE TIO3BOJISET CIeaTh MPaBUIHHBIX BHIBO/IOB.

Tema 4.1. KoopanHaTsl 1 BeKTOPbI
IIpakTnueckas padora Ne 41

«BekTopsbl. /leiicTBUs ¢ BeKTOPpaMu. /[ekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE.
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Paccrosinme Mexkay TOUKaMm»
Heab padorbl: HayunThcs NpUMEHATh TEOPETUUECKNUE 3HAHNUS [IPH PELICHUH 3a]1a4.

Beinosinus padory, Bl Oyaere:

yMeThb:

pacro3HaBaTh Ha YEPTEKaxX U MOJIENIAX MPOCTPAHCTBEHHBIE ()OPMBI;
COOTHOCHUTB TPEXMEPHbIE OOBEKTHI C UX OIMCAHUSAMHU, U300paKEHUSMU;
IIPOBOAUTH TOKA3aTEIbHbBIE PACCYKICHHS B XO/1€ PELLICHUS 3a/1au.

MarepunanbHoe obecneyeHue:
WunuButyanbHble 3a1aHNS, CIIPABOYHBIC MaTEPHAIbl, KOHCIICKTHI JICKIIHH.

3aganue:

Pemmure 3amaum:

M- KOJINYECTBO OYKB B UMEHH
N- KOJIM4YECTBO OYKB B (haMUITHH
p- Mecs1 POKICHUS

—

1. Hanwl nBe touku: Almy —n; 0) u B(p —n; 2).Pa3noxure BekTop AB 1O BeKTOpaMm Oasuca u
HAWJIUTE €ro JJIMHY.

- - - -

2. Jlaunl Bektopsl a=Ppi—j+mMK u b=ni+ pE HaiizuTe KOOpAMHATBHI BEKTOPA
- - -
c=ma—-nb.

{

- - -
3. Beluncnure ckanspHoe npousBeneHue BekTopos(a—2b)-a, ecom a:{— m; n; p} u

b={0;—p:n}.

N
4. Tlpy KakOM 3HAUCHHH <«r* BEKTOPBI az{m;—n;x} u b:{—2m;2n; p} Oyayr
KOJUIMHEAPHBIMH?

IHopsaok BbINOJIHEHUS PA0OTHI:

1. BHUMaTEbHO O3HAKOMBTECH C YCIOBHEM 3a/IaHMSI.

2. [Tonp3ysich KOHCHEKTaMH JICKIIHi, MoAOepuTe HYKHYIO (OPMYIy WIH COOTBETCTBYIOIIEE
YCJIOBUE JJISl PEUICHUS 3aa4H.

Xoa padoThI:
3amgaga Ne 1. Jlanbr Toukm A{—3: 1; —13 mw B {2; =4 17,

—

Pasnoxxure BekTop AB 10 BeKTOpam 0a3uca M HalIUTe ero JUIHHY.
Pemenue.

1) ﬁ = {2 -(-3);4-11 —(—1)} = {5;—5;2} - KOOpJIMHATBI BEKTOPA.
2) Paznoxum AB 110 BEKTOpaM Oa3zuca:

AB =5i-5j+2k.

3) oy |AB| Haitnem mo Gpopmyse:
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N
a

=x*+y?+2°%;
=52 +(-5)% +22 =54 =196 =36 .

Samgaua Ne 2.

i

Janer  Bexktoppl a=1—-3j+K wu  b=2i+k.Haliqute xoopauHarsl  BeKTOpa

—

— —
c = a—2b .Pemenne

a={-31}.

b={-201}; 2b={40;2}.

C=a-2b={-31}~ {-40:2}=fL— (-4):-3- 01— 2}=5-31}.
3angaya Ne 3

> 5> o

Brruuciute ckansapaoe npoussenenue (2a+b)-a, ecom a {1;0;3} ub= {2;—1;1}.
Pemrenue

1) Haiiném koopauHatel 2 Z :
-
2a=1{2,0,6}
2). Haiiném koopauHatsl 2 Z+ B :

2a+b= {2,0,6}+ {2,-11} = {4:-1,7}.

3). Haiiném ckanspHoe mpou3BeeHuE:
- -S> -

(2a+b)-a=4-1+0-(-1)+3-7=25.
OrtBer: 25
3amgaua Ne 4.

4. Tlpu KkakoM 3HaueHMM <« BekTopsl A = {4—6;X} wu b:{_

N |-
MNlw

;3} oynyT
KOJUTMHEAPHBIMU?
VYcioBre KOJTTMHEAPHOCTH BEKTOPOB:

- - Xl yl Zl
a U b KOJUIMHEAapHBI, €CIIM —— = —— = — .
X, Yo 4
[Tonyunm:
4 -6
1 3
4

X

[R— 3.

2

—8=§; X=-24.
3

OtBert: X=-24.
dopma npeacTaBIeHus pe3yJbTaTa: BEIIOJHEHHOE 33 JaHHeE.

Kpurepum ouenku:
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Ouenka "oTaU4HO'" CTaBUTCS, eclii paboTa BHIMOJIHEHA B MOJHOM 00BEME ¢ COOTI0ICHIEM
Heo0X0IMMOM MOCe0BATENbHOCTH JIEHCTBUI; B OTBETE MPABHJIBHO U aKKYPAaTHO BBITIOJHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka "xopomio'" CTaBUTCS, €CIM BBHIIOJHEHBI TpeOOBaHMUS K OICHKE "OTIWYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka "ylaoBJIETBOPUTEJNbHO'" CTAaBHUTCS, €CiM paboOTa BBIMIOJIHEHA HE TOJHOCTBHIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MOJYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOJIBL,
B X0JI€ MPOBECHUS PaObOThI ObUIH TOMYIIEHBI ONTHOKH.

OueHka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CITU PadOTa BHIMIOJHEHA HE TOJHOCTHIO HITU
00BEM BBITIOJIHEHHOM YyacTH paboThl HE TO3BOJISAET ClIeaTh MPaBUIIbHBIX BHIBOJIOB.

Tema 4.1. KoopauHaTbl M BEKTOPbBI
IIpakTuyeckas padora Ne 42

«/lekapToBa cucTeMAa KOOPAHHAT HA MJIOCKOCTH. Y PaBHEHHsI MPSIMOii, OKPYKHOCTH.
Penrenue 3a1a4 Ha pacnoJiokeHne NPSIMbIX HA MJIOCKOCTH»

Heanb padorbl: HayuyuThcs NpUMEHATh TEOPETUUECKHUE 3HAHUS IIPU PEILICHUH 3a/1au.

Boinosinus padorty, Bel Oynere:

yMeThb:

- pacrio3HaBaTh Ha YepTekKax U MOJEIISIX MPOCTPAHCTBEHHBIC (DOPMBI;

- COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C X OMHCAHUAMHU, U300pAKECHUSIMH,
- MPOBOAMTH JI0KAa3aTEIbHBIC PACCYKICHUS B XOJ€ PELICHUS 3a/1a4;

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUaIIbl, KOHCIIEKTHI JIEKIIH.

3aganue:

M- KOJINYECTBO OYKB B UMEHU

N- KOJIM4YeCTBO OYKB B (paMUIIHH

pP- Mecs1 poxKACHUS

1. Haiitu TOUKy nmepecedeHus MpsMbIX: mx —py+n=0 u x—vy—p=10.

2. HaiimuTe OCTPBIN YroJ MeXy IPSIMBIMH:

me+ny —p=0"nr—py—nm =10,

3. CoctaBbTe ypaBHEHHE NPSMOM, MapajuieabHON HmpaMoil pX+Yy—m =0 u npoxoasuien
yepes TOUKy Af—mn; 1.

4. U3 touku A(m: —11 Ha npsimyto NX + py +1=0 omnymen nepnenaukynsp. CocraBbTe €ro
YpaBHEHUE.

IHopsiok BbINIOJIHEHHS PA0OTHI:

1. BHMMaTenbHO O3HAKOMBTECH C YCIOBUEM 3aJaHMS.

2. [Tonb3ysiCh KOHCTIEKTaMU JIEKINH, TOA0EepUTE HY>)KHYIO (OPMYJTy WJIH COOTBETCTBYIOIIIEE
YCIIOBHE Ul pELEHUs 3a1a4u

Xon paborhr:
3amaua Ne 1
HaiiTu TouKy nepeceueHus NpsiMbIX :
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2x+3y-12=0un x—-y-1=

Pemmm cucremy:

0.

{2x+3y—12=0, {2a+y)+3y—12=Q

X—y-1=0;

Xx=1+Yy,
OtBeT: Touka M (3; 2.

3amaua Ne 2

X=1+Yy;
2+2y+3y-12=0, 5y =10,
x=1+Yy;

y=2,
x=3.

OHpel[eJII/ITB YroJj MCxay InmpaMbIMU, 3aJTaHHBIMHA YPABHCHUSMU
2Xx—-3y+6=0wu x+5y—-2=0.

Pemenue
Haiinem yrnoBbie K03 GUIIUEHTHI ITHX TPSIMBbIX:
2Xx -3y +6=0; X+5y—-2=0
-3y =-2X—-6, S5y =—X+2,
y=2x+& y=—1x+g,
3 5 5
2 1
h_s. k, = c
IloacraBuMm HaliICHHBIC 3HAYCHHUS k, u Kk,
« 1 2 13
_ "2 5 3 15
tgl(')_1+k1-k2'tg¢_1 12 13 -
D)y
5 3 15

tgp=—1 @=135".

ITonmy4yeHHBI yron Mexay NpsSMBIMU - TYIOH

¢, =180° —135° =45°,

3amaya Ne 3

B

dopmyay:

. CMexHbII ¢ HUM, OyAeT OCTpBIH, TO ecTb

1. CocraBpTe ypaBHEHME IPSIMOM, MapayiesNbHON npsaMod 5X+3y —7 =0 u npoxoxsmen

uepe3 Touky A(-2;6).

Pemenne
CocraBum yYpaBHEHHUE Iy4Ka IPSIMBIX, IPOXOJAIINX qyepes TOYKY
A(-2;6).

y—6=Kk(x+2)
Haxonuwm yrinoBoii ko punveHT JaHHOM npsSMoii:
3y =-bx+7,

5 7 5
y=——X+—; k, =——.

3 3 3

5 . . .
Tak xax mpsiMble TapauIedbHbl, TO K, = — 3 YIII0BOM KO3 PHUIMEHT UCKOMOH MPSMOH.
. 5

[ToxcTaBuM HaliieHHOE 3HaYeHHE K, = — 3 B YPaBHEHUE IIy4YKa NPSIMBIX:
y—6=k(x+2);
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nocie mpeodpazoBaHus MOTYINM:
5x+ 3y —-8=0.

3agaua Ne 4

U3 touku A(-3;5) Ha mpsamyo X—2y+3=0 onymeH neprneHIukynsp. Hamucate ero
YpaBHEHHE.

Pewenne
CocraBum ypaBHEHHE IIy4Ka MPAMBIX, MPOXOIALINX uepes TOYKY
A(—3:5).
y —5=Kk(x+3).
Haiinem yriooii koapdunuent k, npsmoit X —2y +3=0;
—-2y=—Xx-3
y:1x+§'
2 2
1
k, = >
1
VunThiBas ycIOBUE TIEPICHANKYIAPHOCTH NPAMBIX: K; = —k—, HalileM ypaBHEHUE UCKOMOU
2
psAMON
k, =-2.
y—5=-2(x+3);
y+2x+1=0.

OtBet: y+2Xx+1=0.

®opma npeacTraBiaeHust pe3yJabTaTa: BHIIOJHEHHOE 33aJaHHE.

Kpurepuu onenkmn:

Ouenka "oTau4HO" cTaBUTCS, eciiu paboTa BHIMOIHEHA B MOJHOM 00BEME C COOTIOACHHEM

He0o0X0IMMOM NOCIIeI0BAaTENbHOCTH JIEHCTBUI; B OTBETE MPABWJIBHO U aKKypaTHO BBIIIOJHEHBI BCE
3aIMCHU U BBIYUCIICHUS.

Ounenka '"Xopomo' CTaBUTCS, €CIM BBINOJHEHbI TpeOOBaHUS K OLIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yIoBJIETBOPUTEJbHO'" CTAaBUTCS, €Clid paboTa BBHITIOJIHEHA HE TOJHOCTHIO, HO
00BEM BBIMTOJHEHHOM YacTH TAKOB, YTO MO3BOJISET MOJIYUYHUTh NMPABUWIbHBIE PE3yJbTaThl U BBIBOJIBI;
B XO/JI€ MPOBEACHUS pabOThI OBLIH JTOMYIIEHbBI OLUTUOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €ClTU PadOTa BHIMOIHEHA HE TIOJTHOCTHIO HMITU
00BEM BBITIOTHEHHOM YacTH pabOTHI HE TTO3BOJISAET CAENIATh MPABHIBHBIX BHIBOJIOB.
Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
IIpakTnueckas padora Ne 43

«PerieHue 32124 HA NAPAJVISIbHOCTD NPSIMOM U IVIOCKOCTH»

Heab padorbi: HayuuTbcs pemarh 3aaud Ha NApaLUICIbHOCTh MPSAMOW M IUIOCKOCTH,
WCIONB3Ys MPU3HAK NapajIeIbHOCTU MPSMOM U MIIOCKOCTH.
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Beinosinus padory, Bl Oynere:

yMeThb:

- pacmo3HaBaTh Ha 4YepTeXax M MOJENAX MPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHUTH
TpeXMepHbI€ OOBEKTHI C UX ONMUCAHUSIMU, U300PAKEHUAMHU;

- ONHUCBIBATH B3aWMHOC PpPACIIOJIOKCHHUEC IMPSAMBIX U MIOCKOCTEHl B IMPOCTPAHCTBE,
apryMEHTHPOBaTh CBOM CYKJEHHs 00 3TOM pacIioyIOKEHNUH;

- AHAJIM3MPOBAaTh B MPOCTEHIIMX CIIydasX B3aMMHOE pacloJIO)KeHHE OOBEKTOB B
IIPOCTPAHCTBE;

- CTPOMTD MPOCTEUIINE CEUYCHHS Ky0a, TPU3MBbI, THPAMHU/IBL;

- HCIOJIb30BaTh IPH PELICHUH CTEPEOMETPUYECKHX 3a/ad IUIAHUMETpUuYeckue (akThl U
METO/IbI;

- IPOBOJIUTH J10Ka3aTeIbHbIE PACCY)KCHUSI B XOJI€ PELIeHUs 3ajau.

MarepuanbHoe obOecniedenue: VHauBuayalbHble 3aJaHus, CHOPaBOYHBIE MaTepHUAIIbI,
KOHCHEKTHI JIEKIIHN.

3aganue:

M- KOJMYECTBO OYKB B UMCHHU
N- KOJIM4YECTBO OYKB B (haMUITHH
P- MeCSII POXKICHUS

3agauaNel

Touka K He nexut B miockoctu kBajgpara ABCD. Touku M u P - cepenunsl otpe3koB KB u
KC.

1). Kak pacnionosxensl npsimeie AD u MP?

2). Beruncaure quny orpeska MP, eciiu cTopoHa KBajipara paBHa 7 CM.

3amaua Ne2

OcnoBanne AD tpanenuu ABCD naxomutcs Ha miockoct P, a ocHoBanue BC otcrout ot

Hee Ha P cM. Haiinure paccTosHuEe OT TOYKHM IEpecedyeHust JuaroHaned o Iiockoctu P, ecnn
DA m+1

5 om

3amauga Ne3

[Tnockocte P mepecekaer ctoponsl AB u AC TtpeyroiapHuka B Toukax Bi u C;
cootBeTrcTBeHHO. B1C1 mapannensna BC u paBHa ¢ cM, a AC: G, C = min. Haiitu BC.

IHopsaok BbINOJIHEHUS Pa0OTHI:

1. BHMMaTENpHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuuTe, 4TO B 33/1a4€ JAHO, CACIANTE PUCYHOK.

3. [Ipoananu3upynTe yclIOBHE 3aJadyM, paccykaas OT TOro, 4YTO HY>KHO HalThu. BcriomHuwre,
KaKue TeopeMbl i PopMyJIIbl TOHATO0ATCS MIPH PEIICHUH 3a]1a4H.

4. Pemnre 3aa4y. 3aluIlInTe OTBET.

[Ipu pemeHuu 3agady Ha 3Ty TEMY HMCHOJIB3YETCs ONpeNeNieHHWe MapajUIebHBIX MPAMOU M
IJIOCKOCTH, TPU3HAK TMApaUIeIbHOCTH TIPSAMONM W IIJIOCKOCTH, a TaKXe Balld 3HAHUS U3
MJIAHUMETPUH.

Xon paborsr:

3amauga Nel

Touku A, B, Cu D ne nexar B oxHoii mnockoctu. K u M — cepeaunst orpeskoB BD u CD.
1) Umerot au oOmmme Touku npsiMasi KM # TI0CKOCTh, B KOTOPOIA Jiexat Touku A,B u C?

2) Beruucnure nepumetp tpeyroipHuka AKM, eciiu paccTossHUE MEXKIY KaKIOW — mapou
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JAHHBIX TOYEK PaBHO § CM.
Jano: =, Aew, Bew CE
BK=KD, CM=MD,
AB=AC=BC=AD=BD=CD=8 cm

K / M 1) nepecekarorcss u KM u
2) Haiitu Papy
%V\ c
oc A
Pemenue:

1) Touka K sBmsiercs cepeaunoit otpe3ka BD, Touka M- cepenuna orpeska CD. 3nauut
otpe3ok KM - cpeansis munus tpeyrosnbauka BCD.

o o 1
IIo CBOMCTBY CpPEIHEH JIMHUU TpeyrojbHuka KM|[|EC, KM =EBC . CnenmoBaTtennHO, OTPE30K
KM mnapamienen npsAMmoi, Jsexamend B INIOCKOCTH. Ilo mpu3Haky napajuiebHOCTH HPSIMOM H

IIOCKOCTH, OTPE30K KM u mi1ockocThb ImapauiCjibHbI, T.C. HC IICPECCKAOTC.
2)Puzse = AK + AM + EM

K =§Br: KM =4 au.

Paccmorpum tpeyroasauku ACD u ABD: AC=AD=AB=CD=BD, t1.e. ACD u ABD- paBnble

PaBHOCTOPOHHUE TPEYrOJIbHUKHU, a 0oTpe3ku AM u AK- MeauaHbl U BBICOTHI 3TUX TPEYTOJIbHUKOB.
Haiinem 3Ti oTpesku:

AK = AM = JACT —MC?

MC =4 cwMm.

AK = AM =+/82 —4% = 64 — 16 = /48 = 43 cM
P =4+ 43 + 43 =44 83 m

3anaya Ne 2
OcnoBanne AD tpanenuu ABCD naxomutcs Ha miockoct P, a ocHoBanue BC otcrout ot

Hee Ha 5 cMm. HaiinuTe paccTOSHME OT TOYKH MEPECeUYeHUs AUaroHaneil a0 miockoctu P, ecnum
fat T

1
HaHno:

4‘ 7= 1\ ABCD - tpamenus,
i i x \- i

? p—
i BB;=5cwMm, BE1L P

Haiitu: paccrosiaue or M o mmockoctu P

Pemenne

1) U3 toukn M mnposenem k miockoctd P mepnenauxynsp OM. CnenosarensHo, OM-
paccrosgaue oT M 10 miockoctu P.

2) Paccmotpum AADM u ACEM

£BMC = £DMC Kak BepTUKaJIbHBIE

£CBM = £ADM Kak HakpecTyiexalue npu napamienbHbix npsmsix BC u AD u cexymieit BD.

oA Fatiy Al
3naunt, AADM y ACEM mogo0OHBI U ==
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DA

CE
oM
BM

3) Paccmotpum AEE, D u AMOD
£0 — ofmu#, 2BB,D = 2M0D = 90% = ABB,D ~ AMOD

DA _ DM _am _ 7
€ EM M 1

I=pm=21gDEM=2ED
3 ic ic

=
1

BE _ BX
Mo MD
FF, _ ED _ 1D
MC  L7ED 7
7
MO =—ED
10

MO =—.5=35em.
ic

OrtBerT: 3,5 cm.
®opMma npeacTaBJIeHNs Pe3yJbTAaTa: BHIIOJTHCHHOE 3a/I1aHNUC.

Kpurtepun ounenku:
Ouenka "oTJHYHO'" CTaBUTCS, €CIIM padOTa BBIMOJHEHA B IOJHOM 00BEME ¢ COOIOICHUEM

HEO0XOAMMOM TIOCIIEIOBATEILHOCTH JICHCTBUI; B OTBETE MPABHIIBHO M aKKYPaTHO BBIITOJHEHBI BCE
3aIMCHU U BBIYUCIICHUA.

Ounenka ''Xopomo' CTaBUTCS, €CIAHM BBINOJIHEHB TpeOOBaHMS K OICHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "y10BJIeTBOPUTENbHO' CTAaBUTCs, €Ciid paboOTa BBHINIOJIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJYYUTh MPAaBUIbHBIC PE3YIbTAThl U BHIBOJIBI,
B XOJI€ TIPOBEACHUS PabOTHI OBLIH JIOMYIIICHBI OIITHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €cld PadOTa BBHIMOJIHEHA HE MOJHOCTHIO MU
00BEM BBITIOJTHEHHOM YacTH paOOThI HE MTO3BOJISET CACNIATh MPABUIILHBIX BHIBOJIOB.

Tema 4.2. [IpsivMble U JIOCKOCTH B POCTPAHCTBE
IIpakTnyeckas padora Ne 44
«Pemenne 3a1a4 Ha NePNEHAUKYJIAPHOCTD NMPSIMOM M IJIOCKOCTH

Heas padorbi: HayuuThcs HCHONB30BaTh NPU3HAK MNEPHEHAUKYISIPHOCTH MPSIMOM u
IJIOCKOCTH, TEOPEMY O TPEX MEPHEHAUKYISApaxX MpPU PELICHUH 3a1a4.

Boinosinus padorty, Bl Oynere:
yMeTh:

pacrno3HaBaTh Ha YepTexax U MOJEISX IPOCTPaHCTBEHHbIE (DOPMBI; COOTHOCUTH TPEXMEPHbIE
OOBEKTHI C UX ONUCAHUSIMHU, H300PaKESHUIMH;

OMKCHIBATH B3aUMHOE PpACIOJIOKEHHE TMpPSMBIX UM IUIOCKOCTEM B  MPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CY)KJIEHHS 00 3TOM pacIooKeHUH;

aHAJIM3UPOBATh B MPOCTEUIINX CIydasiX B3aUMHOE PacIoyiokeHHe 00BEKTOB B MPOCTPAHCTBE;

CTPOUTH MpocTeiiine cedeHus Ky0a, MpU3Mbl, MTUPaAMUIbL;

WCIOJIb30BaTh MPH PEHIEHHH CTEPEOMETPHUYECKUX 3aj]ad IUIaHUMeTpudeckue ¢GakTbl U
METO/IBI;

MIPOBOAUTH TOKA3aTEIbHbBIE PACCYKICHHS B XO/1€ PEILICHUs 3a/au.

MarepuanbHoe o0ecnieyeHme:
WNHauBuayanbHble 3a1aHNsL, CIPABOYHBIE MaTEpUaIIbl, KOHCIIEKTHI JIEKIIMH.
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3aganue:

M- KOJINYECTBO OYKB B UMEHU
N- KOJIMYECTBO OYKB B (haMUJTUHU
p- Mmecsn poXIaACHUS

3anagaNel

Han pom6 ABCD. U3 Touku nepecedeHus ero guaronanei mposeaeH orpe3ok OF, tak, uto
AF =CF, BF=DF. ]Jlokaxure, uyto OF mnepneHmuKyaspeH IUIOCKOCTH pomba, otpe3ok AC
neprneHIuKyIsipeH miockoctu BDF.

3anaya Ne2

Jlan paBHOOenpeHHbI TpeyronbHUK ABC. AC = BC= = cM, AE = m+ 5 cm. M3 BepmmHbl
yria C npoBeieH K miockocTu nepnenaukyisip CD, paBubiid ¢ cM. Haiigute paccTosiHue OT TOYKH
D no croponst AB.

3amaua Ne3

Toukun Au B nexxar B miockoct &, M— Takas Touka B MPOCTPAHCTBE, JJIA
KOTOpOil AM = m , BM = n ¥ OpTOrOHaJbHAs MPOEKLMs Ha IUIOCKOCTH @ oTpe3ka BM B Tpu pasa
OoJibllle OPTOTOHAJIFHOW MPOEKIMH Ha ATy IUIOCKOCTh oTpeska AM . Haiimute paccrosHEe OT
Touku M 110 mIocKoCTH O .

3anaga Ne 4

Bricora npsimoyronsHOro TpeyronbHuka ABC, omyiienHass Ha TUnoTeHy3y, paBHa P cm. U3
BepmuHbl C mpsIMOTO  yrila BOCCTaBJIEH K IUIockocTd Tpeyroibauka ABC nepnennukymsp CM,
npudem M = m+n cm. Haitnure paccrosinue ot Touku M 110 runorenyss AB.

Ilopsinok BbINOJHEHHS PadOThHI:

1. BHUMaTeNnbHO IpOYUTANTE YCIOBHE 3a/IaUH.

2. 3anuiuuTe, 4TO B 3a/1a4€ JIaHO, CAENANTe PUCYHOK.

3. Ilpoananu3upyiiTe ycioBue 3aJaud, paccykjas OT TOro, YTO HYXHO HaWTu. BcomHure,
KaKue TeopeMbl U (pOpMyJIbl TOHAI00ATCS IPU PEIICHUH 3a/JauH.

4. Pemnte 3amauy. 3anyIINTE OTBET.

[Ipu pemennu 3a1a4 Ha 3Ty TEMY UCIOJIB3YETCs ONpeAeeHNE NEPIEHIUKYISIPHBIX IPSIMON U
IJIOCKOCTH, TpU3HAK MEPHEHIUKYISIPHOCTH  MNPsSMOM M IUJIOCKOCTH,  TEOpPEMBI O Tpex
NEPIEeHIUKYIIApaX, a TAKXKe Ballld 3HAHUS U3 TUTAHUMETPUU

Xoa paGoTsI:

3anauva |

N3 Touku mepeceyenus: nuaronanen napamienorpamma ABCD nposenen orpezok OM Tak,
yro MA=MCME=MD. Jlokaxure, uto oTpe3ok OM nepneHIuKyIsapeH IJIOCKOCTU
napauiesiorpaMma.

Jano:
M ABED - maparnmenorp aMm
ACNMED =0
D c MA=MCO,ME =MD
0 Jlokazath: GM-L-{ABCD)
A E
I[OKaBaTC.HBCTBO

1) Paccmorpum Ttpeyronmbhukn AOM u COM. OM - obmas cropoHa, MA =MC mo
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YCIIOBUIO, A0 = 0C 110 CBOMCTBY AMAaroHajed napajuleJorpaMMa. 3Ha4YUT, TPEYTOJbHUKHA PaBHBI 110
TpeM CTOpOHaM, T.e. AAOM = ACOM. CnenoBarensHo, £AOM = £COM,

T. K. 9TH yIJIbI CMEXKHBIE ¥ PaBHBIE, TO OHH paBHbI 110 90°, T.e. OM L AC.

2) Paccmotpum tpeyronsauku BOM u DOM. OM - o6mast ctopona, ME =MD 1o ycnoBuio,
BCO = 0D 1o CBOWMCTBY JAMaroHajeil mapamenorpamma. 3HAa4uT, TPEYTOJIbHUKU PaBHBI 10 TPEM
CTOpOHaM, T.e. AE0M = ADOM. CinegoBaTenbHO, £EOM = »DOM,

T. K. 9TH YIIIBI CMEKHBIE H paBHbIE, TO OHH paBHbl 1o 90°, T.e. OM LBD.

Ol L AC,
3) or 1L ED

} = (M L (ABCD ) oo mps a8 ary Oep e HARKFAPHOCTH OPAM 0 H II10CHOCTH,

3agaya 2

Croponbl TpeyronapHuka 10 cMm, 17 cM u 21 cm. U3 BepmmHBI 0OJBIIEro yria 3TOTO
TpeyroJibHUKa MPOBEJICH MNEPIEHIUKYIAP K €ro IIOCKOCTH, paBHbIA 15 cM. Halinmure paccrosinue
OT €r0 KOHIIOB JI0 OOJIBIIIEH CTOPOHBI.

JlaHo:
AABC,AE = 10 o, BEC = 170, AC = 21l

— BDL(ABC), BD = 15cm
- ==l Haiitu paccrostaue ot B u D o AC

Pemienue
1) JdomomHuTenbHOE MOCTpOeHUe: mpoBeaem BM L AC,

3nauut, BM- paccrosnue ot B no AC.
DM — mawmomHas
BM — mpoeripa marmorsoi = DM 1L AC = DM — paccroause oT D go AC,
EM L AC,

2) Jns Toro, 4ytoObl HaiiTu BeicoTy BM Ttpeyronpauka ABC, BblUMCIMM CHayajga €ro
TUIOMA (b, HCTTONB3Ys hopMyity [epoHa 5, =4/p  (p—06) g — b1 - (p—¢), p =T3¢

H
L0 +17+31
== = 24 oM

Sapg =+ 24 (24 —10) - (24 —17) - (24 — 21) =24 12 T - 3 = Bden?
3) 3anumem Gopmyiy ISl BBIYUCICHUS IUIOMANA 5, = i fuft

[Ipumenum 3Ty HopMynny K HallleMy TPEYTOJIbHUKY: S amr = %P‘C - BM,
Beipaszum u3 stoit popmynst BM:  EM = %
B =2 =8om

21

4) Paccmotpum TpeyrosibHUK BDM- npsMoyronbHbiid, T.K. BD L (ABL),

ITo Teopeme [Mudaropa naitnem DM:

DM® = BD? + BM®

DM? =157 + 8% = 289

DM =280 = 17 em

OTBeT: pacCTOsIHUS OT KOHIIOB NEpPIEeHINKYspa 10 cTopoHbl AC paBHBI 8 cM 1 17 cwM.

®opma npeacraBiaeHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:

Ouenka "oTau4HO'" CTaBUTCS, eclii paboTa BHIMOJIHEHA B MOJHOM 00BEME ¢ COOTI0IeHIEM
HEO0OXOMMOM TMOCIEeI0BATeILHOCTH ICUCTBHI; B OTBETE MPABUJILHO U aKKypPaTHO BBIMTOJHEHBI BCE
3aITMCH U BBEIYMCIICHMS.
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Ounenka "Xxopomio' CTaBUTCS, €CIHM BBIIOJHEHB TPeOOBaHUS K OILEHKE "OTIMYHO", HO
JTONYIIEHBI 2-3 HEe0YeTa.

Ounenka "yI0BJIETBOPUTEIBHO'" CTAaBUTCS, €ClM paboTa BHIMOJHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YaCcTU TAKOB, YTO MO3BOJISET MOJYUYUTh MPAaBUIbHBIC PE3YyIbTAaThl U BHIBOJIBL;
B XOJI€ TPOBEICHUS paOOTHI OBUTN TOMYIIEHBI OITHOKH.

Ouenka '""Hey10BJIETBOPUTEJIBHO' CTAaBUTCS, €CIIM pabOTa BBIMOJIHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHON YacTH PadOTHI HE TIO3BOJISAET CAENIATh MPABUIIbHBIX BHIBOJIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
IIpakTuyeckas padora Ne 45
«Pemenue 3a1a4 Ha IpUMeHeHHE TeOPeM 0 TPEX NMepHeHAUKYIAPAX»

Leap padorbl: HayuuTbcs uCHONB30BaTh NpPU3HAK NEPICHIUKYISIPHOCTH NPSIMONH U
IJIOCKOCTH, TEOPEMY O TPEX MEPHEHAUKYISAPAaX IMPHU PELICHUH 3a/a4.

Boinosinus padorty, Bel Oynere:

yMeThb:

pacro3HaBaTh Ha YEPTEKax U MOJCIISIX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH TPEXMEPHBIC
OOBEKTHI C UX OMUCAHUSIMH, U300paKECHUSIMHU;

OMHUCHIBATh B3aUMHOE  PACMOJIOKEHHE TPSMBIX M  IUIOCKOCTEM B MPOCTPAHCTBE,
apryMEeHTHUPOBATh CBOM CYXKJIEHUS 00 ITOM PACIIONOKECHHH;

aQHAIM3UPOBATH B MIPOCTEUIIINX CIIyYasiX B3aUMHOE PACIOI0KEHHE OOBEKTOB B IIPOCTPAHCTBE;

CTPOUTH MPOCTEUIINE CeUCHHS Ky0a, MPU3MBbI, TUPAMUJIbI;

WCIIONB30BaTh TPU PEUICHUH CTEPEOMETPUUECKUX 3a7ad IUTAaHUMETpUueckue (akThl |
METO/BL;

MIPOBOJIUTH JTIOKA3aTEIIbHBIC PACCYKACHUS B X0J1€ PEIICHHS 3a/1a4.

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHble 3a1aHKs, CIIPABOYHBIE MATEpUalIbl, KOHCIIEKTHI JICKIUH.

3aganue:

M- KOJIMYECTBO OYKB B UMEHHU
N- KOJIM4YeCTBO OYKB B (paMUIIHH
p- Mecs1 poxKACHUS

3amagalNel

Han pom6 ABCD. U3 Touku nepecedeHus ero auaroxaneil nposenaeH orpe3ok OF, Tak, uto
AF =CF, BF =DF. Jlokaxure, uro OF mnepnenaukymnsapeH miockoctd pomba, otpe3ok AC
neprneHauKynsapeH miockoctu BDF.

3anauga Ne2

Jlan paBHOOenpeHHBIH TpeyronbHUK ABC. AC = BC= = cM, AE = m+ 5 cm. M3 BepmuHbI
yrina C mpoBefieH K miiockocty neprneraukyisip CD, paBHbiit ¢ cM. Haiinure paccTossHre OT TOUKH
D no croponsr AB.

3agaua Ne3

Toukn Au B nexxar B miockocth o, M — Takas Touka B TPOCTPAHCTBE, IS
KOTOpOil AM = m , BM = n ¥ OpTOrOHaJdbHAs MPOEKIMs Ha IUIOCKOCTh o@ oTpe3ka BM B Tpu paza
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OoJbllle OPTOrOHAJIBFHOW TMPOEKLIMH Ha 3Ty IUIOCKOCTh oTpe3ka AM . Haiimute paccrosiHHe OT
TOYKA M 10 IIJIOCKOCTH « .

3anaga Ne 4

Beicota npsimoyrosibHoro tpeyronbHuka ABC, omyleHHas Ha TUIOTEeHy3y, paBHa P cMm. U3
BepiuHbI C IpSIMOTO  yIila BOCCTaBJIIGH K IUIOCKOCTH TpeyroinbHuka ABC neprnenaukysap CM,
npuueM M = m+n cMm. Haligute paccrosnue ot Touku M 1o runorenyssl AB.

Iopsinok BbINOJIHEHHSI PAa0OTHI:

1. BHUMaTeapbHO IPOYUTANTE YCIOBUE 3a/1a4H.

2. 3anummTe, 4YTO B 33/1a4€ JJaHO, CAEIaNTe PUCYHOK.

3. Ilpoananu3upyiiTe ycioBue 3aJaud, paccykjas OT TOro, YTO HYXKHO HaWTu. Bcomuure,
KaKue TeopeMbl U (popMyJIbl TOHAT00ATCS MIPU PEILICHUH 3aauu.

4. Pemmte 3aga4y. 3anuiiuTe OTBET.

[Ipu pemiennn 3aa4 Ha 3Ty TEMY UCIOJIB3YETCS ONPEEICHUE NEPIEHANKYIIAPHBIX NPSIMOU U
IJIOCKOCTH, TPU3HAK TEPIEeHIUKYISIPHOCTH OpsIMOMl M TUIOCKOCTH,  TEOPEMBI O Tpex
MEePIEHAUKYISIPAX, @ TAKKE BAllM 3HAHUS U3 IUIAaHUMETPUU

Xoa paboThbI:

3anaua

Beicota mpsimoyrosibHoro tpeyronbHuka ABC, omyiieHHas Ha IMIOTEHy3y, paBHa 9.6. U3
BepmuHbl C psIMOTO  yrila BOCCTaBJIEH K IUiockocTd Tpeyroibauka ABC nepnennukymsp CM,
npuueM CM = 28. Haiiaute paccrosiaue ot Touku M g0 runotenysst AB.

Pemenne

[IpumenuTe TeopeMy o0 Tpex HepHEHANKYIAPAX.

[Tycts CK - BBICOTa MAaHHOTO MPSIMOYroJbHOTO TpeyroiapHuKa. Torma MK - HakimoHHas k
wiockoctu TpeyroiabHuka ABC, a CK - opTroroHanpHas npoeKIMs 3TOM HAKJIOHHOW Ha IMJIOCKOCTb
tpeyronpHuka ABC. Tak kak €KL AE, To MO TeopeMe O TpeX MepHeHIuKyispax MK - AE. 3HauuT,
nmuHa  oTpe3ka MK paBHa paccrosHuio oTr Touku M no mnpsmoit AB. M3  mpsimoyrosasHOTro
tpeyromsauka MCK 1o Teopeme ITudaropa Haxoaum, 9To

ME = VK +0M? = 967 +28° = 29.6,

OtBer: paccrosiHue oT Touku M 1o runorenyssl AB pasHo 29.6.

(I)opMa npeacTaBJICHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kputepun onenkn:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClTU pabOTa BBHIMOJHEHA B MOJTHOM 00BEME C COOITIOICHUEM
He0O0XO0IMMOM TOCTIE0BATENIHHOCTH ICHCTBUI; B OTBETE MPABHJIBHO U aKKYPAaTHO BBITIOIIHEHBI BCE
3aIIMCH U BBIYUCIICHHUSI.

Ounenka "xopomo' CTaBUTCS, €CIHM BBIOJHEHB TpeOOBaHUS K OIEHKE "OTIUYHO", HO
JONYIIEHBI 2-3 HEe04YeTa.

Ouenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €clid padoTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO MO3BOJISIET MOJYYUTh MPABWIBHBIE PE3YIbTAaThl U BHIBOJBI;
B XO/I€ POBEACHUS PabOThI OBUIH JTOMYIIEHBI OIITHOKH.

Ouenka '"Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM pabOTa BBIMOJTHEHA HE TOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPABUIHHBIX BHIBO/IOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE

IIpakTHyeckas padora Ne 46
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«Pemenne 3a1a4 HA MaPaNIEIbHOCTD IJIOCKOCTEN»

Heabr padorbl: Hayunthbcs HCHOib30BaTh NpPU3HAK — MApaUIETbHOCTH IJIOCKOCTEH U
CBOMCTBA MapaUIeIbHbIX JIOCKOCTEH NIPU PEIICHUH 3a]1a4.

Bbinosnus padory, Bl Oyaere:

yMeThb:

pacro3HaBaTh Ha 4YepPTekKaxX U MOJEIISAX MPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCUTH TPEXMEPHBIE
OOBEKTHI C UX ONUCAHUSIMHU, U300paKEHUAMUY;

ONMCHIBATh B3aUMHOE PpACIOJIOKEHHE MpPSIMBIX U  IUIOCKOCTEM B  IMPOCTPAHCTBE,
apryMEeHTHPOBaTh CBOM CYKIEHHs 00 3TOM pacIoyIOKEHUH;

aHAJM3UPOBATH B POCTEUIINX CIy4asX B3aUMHOE PaCIOI0KEeHNE 00bEKTOB B IPOCTPAHCTBE;

CTPOUTBH MpocTeiine cedeHus Ky0a, Ipu3Mbl, MTUPaMU/IbL;

WCTOJB30BAaTh NPU PEUICHUH CTEPEOMETPUYECKUX 3a/ad IJIaHUMETpudeckue (GakTel U
METO/bI;

MIPOBOAMTD JOKA3aTENIbHbIE PACCYKIACHUS B X0/1€ PELLICHUS 3a/au.

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHus, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKTDBI HeKHHﬁ.

3aganme:

M- KOJIMYECTBO OYKB B IMCHH
N- KOIWYecTBO OYKB B (paMHIIUU
p- Mmecsn poKIaACHUS

3anmaga Ne 1

Mexnay nByMsl NapajuUIeIbHBIMU IUIOCKOCTSIMU 3aKJIIOYEH OTpPE30K, JJIMHOM i+ CM.
Haiinnre npoekum 3Toro oTpes3ka Ha KaXkAyro IUIOCKOCTb, €CIIM PACCTOSTHUE MEXKIY INIOCKOCTIMHU
PaBHO ¥ CM.

3anaya Ne 2

IInockoctu M u P napamiensuel. 13 Touek A u B nnockoctu M npoBefieHs! K MIIOCKOCTH P
HakJIOHHble AC=m+4+n cM u BD=m+n-3 cm. Ilpoekuus nHakimonHot AC Ha oaHYy U3
IJIOCKOCTEN paBHa 1 cM. Yemy paBHa INpPOEKIUs HakIoHHOW BD?

3anmaga Ne3

Mexny NByMs TTapajutelIbHBIME 1tockocTssMu P 1 Q mipoBenens! orpe3ku AC u BD (Touku
A u B nexar B miockoctu P), AC =m +n+p oM, BD = m+n 1M, pazHocts npoekiuii AC u BD na
OJHY M3 IUIOCKOCTEH paBHa m AM . Halaure UIMHBI 3TUX NPOEKLUH U PACCTOSHUE MEKIY
IIJIOCKOCTSIMHU.

Ilopsinok BbINOJHEHHSI padOThHI:

1. BHMMaTeabHO MPOYUTANTE YCIOBHUE 3a/1aUH.

2. 3anummTe, YTO B 3a/1a4€ JaHO, CAEIaNTe PUCYHOK.

3. IIpoaHanu3upyiTe ycioBHE 3a7aduu, paccykjas OT TOro, YTO HY)KHO HailTh. BeriomuuTe,
KaKue TeopeMbl 1 (pOpMyJIbl TOHAT00ATCS MPH PEIICHUH 3aJauu.

4. Pemnte 3aauy. 3anyIINTE OTBET.

[Ipu pemeHuu 3amad Ha ATy TEMY UCHOJB3YETCs ONpeiesieHue MapajuleNbHbIX MJIOCKOCTEH,
IIPU3HAK MapajUIeIbBHOCTH IIOCKOCTEH, TEOPEMBI O MAPAJUIENBHBIX INIOCKOCTAX, a TaK)KE Ballu
3HAHUA U3 IJITAHUMETPUU
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Xox padoThI:
3amaua Ne |
Mexny nByMsl apajuielIbHBIMU IJIOCKOCTSIMU 3aKJIIOYEH OTpe30kK, ainuHor 10 m . Haitaute

IMPOCKI MU I3TOr'0 OTPC3Ka Ha KAXAYHO INIOCKOCTH, €CJIM paCCTOAHUC MCKAY IJIOCKOCTAMU PABHO 8

Hano:

o
/ Haiitu npoexniun AC

-

AN

Pemenue
1) Tak Kak MJIOCKOCTH MapaslieldbHbl, TO PACCTOSHUE MEXAY HUMU - 3T0 nepneHaukyssip AC.

[Toctpoum npoekiuio orpe3ka AB Ha muiockocts £. 310 oTpe3ok BC.

2) Paccmotrpum tpeyroiasHuk ABC- npsiMOYTrobHBIN.
ITo Teopeme [Mudaropa 4B* = AC? + BC?

ACY = AR? —BC®
ACT =10%F —8f =100 — 64 = 36
AC=6 cMm.

Tak Kak II0CKOCTH mapaJiyiCJIbHbI, TO MPOCKIHUU OTPE3Ka HAa O3TH IJIIOCKOCTH 6YI[yT PaBHBI.

3amaya Ne 2
[Tnockoctn M u P mapannensnsl. 13 Touek A u B muiockoctu M npoBenieHsl K mI10CKOCTH P

HaksionHble AC= 37cm u BD=125 cm. Tlpoekmus nakimonHot AC Ha OAHY U3 IJIOCKOCTEH paBHA
12 cm. YeMy paBHa mpoekuus HakJIOHHON BD?

Jano: M | F,Ae M,BEeM

o AC =37 o, BD = 125
/A B / AE LP.BE 1P CF =12 em
Haiitu: KD

prisied

Pewenne

1) Paccmotpum tpeyronbauk ACE- npsMoyroiabHbIi.
ITo Teopeme IMudparopa A* = AE* + CE?

AF? = AC* — CE®  AF® =372 — 127 = 139 — 144 = 1225
AE=35 cm.
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2) Paccmotpum tpeyrosnbHUK BKD- npsiMoyrosibHbIil.

ITo Teopeme I[Tucdaropa E0? = K0*® + E&®

KD =BD? —BK* AE=BK, kak paccTosHUS MEXAy NapaieIbHIMH TUIOCKOCTSIMH.
KD? =125% — 357 = 15625 — 1225 = 14400

KD= 120 cm.

Otset: poekuusi BD paBua 120 cwm.

3amaua Ne3

Mesxny nByMs napajuiebHbIME 1tockocTssMu P u Q mpoBenenst orpe3kn AC u BD (Touku
A u B nexar B mockoctu P), AC=13 cm, BD=15 cMm, cymma npoeknuii AC u BD Ha ogny u3
ockocTeil paBHa 14 cm . Haliaure JUIMHBI 3TUX MPOEKIUI U PACCTOSTHUE MEXKIY IUIOCKOCTSIMHU.

/M) / b

Hano: @Il P,.AEP.EEF
AC =13 e, ED=15em
AE LQBE LQCE+ DK =14

Haiitu: CE, AE, DK
S—F L o

Pemenue
1) Paccmorpum tpeyronbHuk ACE- npsiMOyroyibHbIH.
ITo Teopeme [Mudaropa A2* = AE* + CE?
AF? = AC? — CEP
[Tycts CE = %, Torna DK=14-x.
AF? =169 — «F
2) Paccmotpum Tpeyronbauk BDK- npsimoyronsHbIi.
ITo Teopeme ITudaropa ED? = BE? + DE?
BK? = BD® — DK?
BR? =225 — (14 —x)® = 225 — 196 + 28x — x? = 29 + 28x — «*
AE=BK, kak paccTosiHus MEXy MapayielbHbIMU TNIOCKOCTSIMU
3HauwT,
169 — % =20 4 28x — ¢
28xr = 140
X=5
CE=5 cMm, DK=14-5=9 cMm
AE =-/160 — 25 = V144 = 12 em

Ortser: pacCToOAHNUC MCKAY INIOCKOCTAMUA 12 CM, IPOCKIUH HAKJIOHHBIX 5cmu9cem.
(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kpurtepun onenkmn:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClTM pabOTa BBHIMOJHEHA B MOJTHOM 00BEME C COOIMIOIEHUEM
HE0OXO0TMMOM TIOCTIEIOBATENHHOCTH JIEHCTBUI; B OTBETE MPABUIBHO U aKKYPAaTHO BBITIOTHEHBI BCE
3aIMCH, BEIYUCIICHHS, PUCYHKU U TPapUKH.

Ounenka "Xxopomio' CTaBUTCS, €CIHM BBIOJHEHB TpeOOBaHUS K OIEHKE "OTIWUYHO", HO
JONYIIEHBI 2-3 Hego4YeTa.

99



Ounenka ''y10B/1eTBOPUTEIbHO'" CTaBUTCA, €clid paboTa BBHINOJIHEHA HE MOJIHOCTHIO, HO
00BEM BBIIIOJHEHHOHN YacTH TAaKOB, YTO MO3BOJISET MOJIYYHUTh MPABUWIBHBIE PE3yJbTaThl U BBIBOJIBI;
B XOJI€ TPOBEICHUS paObOTHI OBUTH TOMYIIEHBI OITHOKH.

Ouenka '""Hey10BJIETBOPUTEJIBHO' CTAaBHUTCS, €CIIM pabOTa BBIMOJIHEHA HE MOJHOCTHIO WIIH
00BEM BBITOJIHEHHON YacTH PadOThI HE TO3BOJISET CIIENIATh MPABUIIBHBIX BHIBOJIOB.

Tema 4.2. [Ipsimble ¥ JIOCKOCTH B IPOCTPAHCTBE
IIpakTnyeckas padora Ne 47
«Pemenune 3a1a4 Ha IByTpaHHbIE YIJIbD)

Heap padorsi: HayunThes pemaTs 3a1aud Ha IPUMEHEHUE MTOHATUH yIila MEeXAy NMpsSIMOH U
IJIOCKOCTBIO, ABYTPAHHOTO YIJIA, YIJIa MEXIY INIOCKOCTSMH.

Boinosinus padorty, Bl Oynere:

yMeThb:

pacro3HaBaTh Ha 4epTekax M MOJCIISAX IPOCTPAHCTBEHHBIC (DOPMBI; COOTHOCHTH TPEXMEPHBIC
OOBEKTHI C UX ONMUCAHHSIMH, U300PaKCHUSIMH;

ONKCHIBATh B3aMMHOE pACIOJIOKCHHE MPSAMBIX W IUIOCKOCTEH B IPOCTPAHCTBE,
apryMEHTHUPOBATH CBOM CYXKJICHHUS 00 3TOM PACIIOIOKCHHIH,

AHAJTM3UPOBATh B IPOCTECUIIINX CIy4asX B3aUMHOE PACIIONIOKEHHUE OOBEKTOB B IPOCTPAHCTBE;

WCIIOJIb30BaTh MPH PEHICHHH CTEPEOMETPHUYSCKHUX 331a4 IUIAHUMETPUYeCKUuEe (aKkThl |
METO/IBL;

MIPOBOINTH JIOKA3aTEIbHBIC PACCYKICHHS B X0/ PCIICHUS 3a]1ad.

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUaIIbl, KOHCIIEKTHI JIEKIIH.

3aganue:

M- KOJINYECTBO OYKB B UMEHU

N- KOJIM4YeCTBO OYKB B (paMUIIHH

pP- Mecs1 poxKACHUS

1) U3 Toukn A BHE IJIOCKOCTH TMPOBEIEHBI K IUIOCKOCTH TMEPIEeHIUKYIsp AE = n cM u
naxnonnsie AC 1 AM, obpasyromue ¢ miockoctsio yrusr 30°. Haifure yron Mex1y HaKJTOHHBIME
npsmoi. Haitnure CM.

2) Katetsl mpsIMOYTOJIBHOTO TPEYTOJIbHUKA PaBHBI #1 CM U # 4 m cM. Omnpenenure paccTosHue
OT BEPIIMHBI MPSMOT0 YIJla A0 IUIOCKOCTH, KOTOpas MPOXOAMT Yepe3 TMIIOTEHY3y U COCTaBISET
yroma 30° ¢ mI0CKOCTHIO TPEYTOJIbHUKA.

3) Touku A u B nexat Ha pebpe nmpsiMoro AByrpaHHoro yria. AA; u BB1- neprnenaukynspsi
K peOpy, MPOBEACHHBIE B Pa3HBIX TpaHsX, mpuueM AB = m cm, AL =a4m cMm, BB, =n -1 cm.
Haitnnre A1B;.

Ilopsinok BbINOJHEHHS Pa0OTHI

1. BHMMaTeapHO MPOYUTANTE YCIOBHUE 3a/1aUH.

2. 3anummTe, YTO B 33/1a4€ JAHO, CAEIaNTe PUCYHOK.

3. Ilpoananu3upyiTe ycioBHE 3a7au, paccykaas OT TOro, YTO HYKHO HaiiTh. Bcmomuure,
KaKue TeopeMbl 1 (OpMyJIbl TOHA00ATCS MPU PEIICHUH 3a/Jauu.

4. Pemnte 3aauy. 3anyIINTE OTBET.
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IIpn pemenuu 3amay Ha 3Ty TEMY HMCIHOJB3YIOTCA ONPEIEIICHUS yIia MEXIy NpsSIMON M
IIJIOCKOCTBIO, ABYTPAHHOTO yIja, JUHEWHOIO yrja ABYTPaHHOIO YIJIa, a TAK)KE Ballld 3HAHUS U3
IJIAHUMETPUH.

Xon padoThl:

3amauva 1

Han tpeyronsauk ABC co croponamun AB=9 cm, BC= 6 cm u AC= 5 cM. Yepe3 MeHbIIIyI0
CTOPOHY HPOXOIHT IUIOCKOCTb, COCTABISIOMAs C IUIOCKOCTBIO Tpeyroibhuka yron 45°. Haiixure
paccTosiHue MEeXAy IJIOCKOCTBIO U BEpLIMHON B.

B
o JlaHo: AAEC,AB = 9em
B =0 AC =5
Ay D AT E oot = 457

Haittu: Paccrosinue ot B 10 a

Pemenne
1) JlomoaHUTENBHOE MMOCTPOCHUE: MPOBeaeM ED L et = BD — paceToanse oT B oo miocKocTH &,
EM 1 AC = DM 1L AC o TeopeMe 0 TpeX NepIe HARKY A DX,
3HauyuT, £BMD — mamefinnd yron gEyTpadHoro yroa, SBMD = 458,
2) B tpeyronsauke ABC naiinem BeicoTy BM.
CHayasna BBIUMCIINM IJIOAAb TPEYroabHuKa 1o popmysne ['epona:
Sa=yplp—cl-lp-8l-(p—c)
__ F+B+5

p—T=1EIc:r-I

Supe =10 145 = 10+ Zex?

Sapc = AC - BM = B =2

10T
BM = * = 432

3) Paccmorpum tpeyroapHuk BMD- npsiMoyrosibHbIN 110 TOCTPOEHUIO.
2 = sinzEMD

EM

ED = EMsinsBMD

-
anm-sm%“:m-f:crm.

OrtBer: pacCcTossHuEC OT B 1o mnockoctn 4 cMm.

3anaua 2
Konusr orpeska MK nexxar Ha rpansx npsMoro asyrpanHoro yrina. MMi m KKj-
MEePIEeHIUKYIAPHI K pedpy, mpuueM MK=13 cm, MM1=12 cm, MK =3 cm. Haitnute KKj.

I\ JaHo: = wef = 90°

/ 4.9 - ME =13 e, MM, = 12 cm, M, K, = 3 e
D\ — MM, L o.KE, Lo

N N A Haiitu: KK,
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Pemenue

1) IlocTtpoum nuHEHHBIN yroy AByrpaHHoro yria. Jljis sToro 4epe3 Touky Mj mpoBeaem
orpe3ok M1 E, napamtensHsiil u pasubii KKj.

KK, 1a, cnenoBarenbHo, M E L a,

= MM, E — misefisnf yToa gEFTDAMHOT0 YIa, sHa=mT = MM, E =90¢,

2) PaccmoTpum AMEK

ME- naknoHHas k 1wiockoctH £, EM; — ee mpoekiusi Ha 3Ty IUIOCKOCTh, EM; L EE ( T.K.
EM;K;K — mpsmoyronpauk mo moctpoennio). CiemoBarensHo, ME L EK (o Teopeme o Tpex
neprneHuKysipax) u AMEK — mpamoyromHb,

ITo Teopeme Iudaropa ME? = ME® + EK?

ME* = MK? — EK? EK=M;K;=3 cm

ME? =13 —3% =169 — 9 = 160

ME = /160 = 4~/10 em

3) Paccmotpum AMM, K — npamoyromsse, T, < MM, E = 908,

ITo Teopeme ITudaropa ME* = MM, * + M, E?

M, E = ME® — MM, *

M, E? = 160 — 144 = 15

M.E=4 cm.

3naunt, KK1=4 cm.

OtBet: KK1=4 cm.

(I)opMa NMpeacTaBJaCHUsA pe3yjabTaTa: BbIIIOJIHCHHOC 3aJaHKC.

Kpurtepun ounenku:

Ouenka "oTJHYHO'" CTaBUTCS, €CIIM padoTa BBIMOJHEHA B IOJHOM 00bEME ¢ COOIOIEHUEM
HEO0OXOMMOM TMOCIIeI0BATEILHOCTH JICUCTBHI; B OTBETE MPABUIILHO U aKKypPaTHO BBITIOJHEHBI BCE
3aMucH, BEIYUCICHUS, PUCYHKU U TpadUKU.

Ounenka ''Xopomo' CTaBUTCS, €CIM BBINOJHEHb TpeOOBaHUS K OLIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yIoBJIeTBOPUTENbHO'" CTAaBUTCS, €Clid paboTa BHITIOJIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCTH TAKOB, YTO MO3BOJSET MOJYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOJIBI,
B XO/I€ MPOBEACHUS pabOThI OBLIH JTOMYIIEHbI OLTHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CU PadOTa BHIMOIHEHA HE TOJHOCTHIO WU
00BEM BBITIOJTHEHHOM YacTH pabOThI HE MTO3BOJISAET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 4.3 MHOrOrpaHHMKH M KpPyIJble Tesa
IIpakTnueckas padora Ne 48
«Permenue 3a1a4 Ha mapaJjiesenumnen 1 Kyo»
Hean padorbl: HayunThes pemaTh 3a1a4u ¢ MapauleenunesoM 1 Kyoom
Beinosnus patdory, Bel Oyaere:
YMeETh:

—paclo3HaBaTb Ha YCPTCKaAX W MOIACIAX MNPOCTPAHCTBECHHBIC (I)OpMLI; COOTHOCHUTH
TPEXMCPHBIC 00BEKTHI C UX OIIMCaHUAIMMU, I/I306pa)KeHI/I${MI/I;
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—ONUCHIBAaTh B3aMMHOE pPACIHOJIOKEHUE TMPSAMBIX UM  IJIOCKOCTEH B  MIPOCTPAHCTBE,
apryMEHTHPOBATh CBOM CYXICHHUS 00 3TOM pacIio0KECHUH,

—aHAIM3WPOBATh B MPOCTEHINIMX CIIy4asxX B3aMMHOE pPAacloJOXKEHHE OOBEKTOB B
MIPOCTPAHCTBE;

—un300pakaThb OCHOBHBIE MHOTOI'PAHHUKHU U KPYTJIbIE€ TEJa; BBIOJIHATH YEPTEXKH MO YCIOBUSIM
3a/1ad,

—CTPOUTH MPOCTEUIITNE CeUCHHSI Ky0a, MPU3MBI, TUPAMU/IBI;

—pemarh MJIAaHUMETPUYECKHUE M TMPOCTEHUINNE CTEPEOMETPUYECKHE 3aJayl Ha HaXOXKICHUE
TE€OMETPUUYECKUX BEIIMYUH (IUIHH, YIIIOB, TUIOMIAeH, 00HEMOB);

—HUCIIONIB30BaTh TMPU PEUICHUH CTEPEOMETPUUYSCKUX 3a7ad IUTAaHUMETPHYECKHE (DAKThI |
METO/IbI;

—IIPOBOJIUTH JIOKA3aTeIIbHBIC PACCYXKICHUS B X0JI€ PEIICHUS 3a/1a4;

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/IIIyaJIBHI)IG 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTLI HGKHHﬁ.

3aganue:

1.Pe6po xyba paBHO 6 cM. HaiiT ero 06beM U miIomasr moJIHONW MOBEPXHOCTH.

2. B mpsmMoyroapHOM mapasieNienuie e 1uaroHaib ocHoBaHus 12 cm, a 6okoBoe pedpo 15
cM. Haiitu tutomaap quaroHaIbHOTO CEYCHUSI.

ITopsinok BbINoOJIHeHUs padoOThI:
1)BbInonHuTh YepTex

2)3anucaTh KpaTKO yCIOBHE 3aJjauu
3) OdopMuTs pemeHue 3a1a9u

Xoa paGoTsI:

3agaya 1: VYron wmexnay guaroHanelo AC, NpsAMOYTrOJbHOIO — IapajulelenuInena
ABCDA;B;C1D;, u mnockocteio ocHoBarusi ABCD pasen 30°, a auaronans 6okoBoi rpanu DC,
HaKJIOHEHA K IJIOCKOCTH OCHOBaHMS MoJ yrioM 45°. Breicota napautenenumena pasHa 3 cM. Haitnure
€ro o0beM.

Pewenne:

Ci

LGDC = £DC,C=45° = DC=CC, =3
AC,=2CC, =6
AC=\6 —3 =33
BC=\AC - 4B =J37-9=3V2
Viscoancn, = AB-BC - CC =3-32.3=272

Oreet: 27V2 om’.

103



3amaua 2: CTOpOHBI OCHOBaHUSI NPSIMOYTOJILHOTO TMapauiesienuIea paBHbl 6 Mu 8 M, GOKOBOE
pedpo pasHo 10 M. HaiiuTe yron Mexmy AuaroHalibio mapajviesierume/a U INIOCKOCTBI0 €T0 OCHOBaHMS.
Pemenue:

AC =6 +8° =10

AC = CC, = AACC, paBHOGeRpeRWLK, 2 IRANHT ot = A5 ,
Orgert: 45°,

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJHEHHOE 3aJaHHE.

Kpurtepun ounenku:

Ouenka "oTJHYHO'" CTaBUTCS, €CIIM padoTa BBIMOJHEHA B IOJHOM 00BEME ¢ COOIOICHUEM
HE0OXO0TMMOM TIOCIICIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABWIIBHO M aKKYPATHO BBITIOJIHEHBI BCE
3aIllMCH U BEIYUCICHHA.

Ounenka ''Xopomio' CTaBUTCS, €CIHM BBINOJIHEHB TpeOOBaHMS K OIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 HEelo4eTa.

Ouenka "y10BJIETBOPUTEJbHO'" CTAaBUTCs, €ciid paboTa BBHINIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCcTH TAaKOB, YTO MO3BOJISET MOJYUYUTh MPaBUIIbHBIE PE3YIbTAaThl U BHIBOJIBI;
B XO/JI€ MPOBEACHUS pabOThl OBLIH JTOMYIIEHbBI OLTHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €ClU PadOTa BBHIMOIHEHA HE TIOJHOCTHIO WU
00BEM BBITIOTHEHHOM 4acTH pabOThI HE MTO3BOJISAET CAENATh MPABUIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH U KpPYyTIJible Teja
IIpakTnueckas padora Ne 49
«Perenue 3a1a4 Ha PU3MY»
Hean pabdorbi: HayuuThes pemars 3aa4u ¢ MPU3MOn

Boinosinus padorty, Bul Oynere:

yMeThb:

—pacrio3HaBaTh Ha dYepTexax M MOJEIAX IPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHUTH
TpeXMepHbIe OOBEKTHI C UX OMUCAHUSIMU, U300PAKECHUSIMU;

—OIKCHIBATh B3aMMHOE PACIOJIOKCHHE TMPSAMBIX W IDIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHUPOBATh CBOM CYXKJIEHHUS 00 ATOM PACIIONIOKCHHH,

—aHAJIM3WPOBATh B MPOCTEHINMX CIIy4asXx B3aMMHOE pPAacIoOJOXEHHE OOBEKTOB B
MIPOCTPAHCTBE;

—WU300paxkaTh OCHOBHBIE MHOTOTPAHHUKH W KPYTJIBIE TEJIA; BBITIOIHATEH YEPTESIKU 10 YCIIOBUAM
3ajady;

—CTPOUTH MPOCTEUTITNE CeUCHHSI Ky0a, PU3MBI, ITUPAMHIBI;
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—pemaTh MIAHUMETPUYECKHE U TMPOCTEHINE CTEPEOMETPUYECKHE 3aJaud Ha HaXOXKJICHUE
T€OMETPUYECKHUX BEJTMYUH (JIJTUH, YIJIOB, IJI0MAaeH, 00bEMOB);

—HUCIIOJIB30BaTh IIPU PCIICHHU CTCPCOMCTPUYCCKUX 3ada4d IIJIaHUMETPHUYCCKUC (I)aKTBI u
METOJIbI;

—TIPOBOJIMTH JJOKA3aTEIIbHBIC PACCYXKICHUS B XOJI€ PELICHUS 3a1a4;

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MaTePHAIbl, KOHCIICKTHI JICKIIHH.

3aganue:

1.OcHoBaH#e MPSMOI MPU3MEI - TPEYTOJIBHUK, CTOPOHBI KOTOPOT'O paBHBI 4 M, 60KOBOE PeOpo
npu3Mbl paBHo 8§ M. HaliuTe ruionaab MoaHOW MOBEPXHOCTH TPU3MBI.

2.0OcHOBaHUE TIPSMOU TPU3MBI — TAPALIETIOrPAMM CO CTOPOHAMH 4 CM U 6 CM U YTJIOM MEXKITY
anmu 60°. Beicota npu3Mbl 12 cM. Haiiti mosmHyro moBepXHOCTh 1 00BEM.

Kparkue TeopeTnueckue cBeJeHHs:

MHOrorpaHHMKOM Ha3bIBAETCS TEJIO, OTPAaHUYEHHOE IUIOCKUMU MHOTOYyrojabHuKamu. Oomue
CTOPOHBI CMEXHBIX MHOTOYT'OJIbBHUKOB HAa3bIBalOT pedpaMM MHOIOIpaHHMKA. MHOIOYrOJbHUKH,
KOTOPLIC OrpaHUYMBAOT MHOI'OI'PaHHUK, HA3BIBAIOTCA €ro IrpaHsIMHU. rpaHI/I MHOIr'OrpaHHuKa,
cXonsUIMecs B OJHOM TOYKe, 00pa3yrOT MHOIOI'paHHBIH yroj; BEpPIIMHBl TAKMX MHOTOTPAHHBIX
YIJIOB HA3BIBAIOTCA BE€PHIMHAMH MHOI'OIpaHHHKA. prlMI)Ie, COCIUHAIOIINEC ABEC KaKI/Ie-HI/I6YI[I)
BEPLUMHBI, HE JIeXKAIMe HA OJHON I'PaHu, Ha3bIBAIOTCS AUATOHAJISIMHM MHOTOTPAHHUKA.

IIpu3ma — MHOTOIpaHHHK, JIB€ I'DAHM KOTOPOIO SIBJIAFOTCS PAaBHBIMM MHOI'OYTIOJIbHUKaMH,
JIeKAIIMMU B NapaUIEIbHBIX IIJIOCKOCTAX, a OCTAJIbHBIE TPAHU — MapajuieIorpaMMaMu, UMEIOIUMU
O6IIII/I€ CTOPOHBI C STUMU MHOI'OYI'OJIbHUKaAMH.

IIpsimass mpu3smMa Has3blBaeTCs NPABMJIbHOH, €cIM €€ OCHOBaHUS — IPaBUJIbHbIC
MHOT'OYT'OJIbHUKH.

IInomanb1o MOJIHOM MOBEPXHOCTH ITPU3MBI Ha3bIBAETCS CyMMa IIJIOLIA/IEN BCEX €€ IPaHeH, a
IJIOIIA/IbI0 00KOBOI MOBEPXHOCTH IPU3MbI — CyMMa IIJIOLIA/IeH €€ OOKOBBIX I'paHeH.

S,,,=2S,,+S

non 60K

IInomans 0OKOBOM IOBEPXHOCTH IPSIMON NPU3MBI paBHA IPOM3BEIACHHUIO IIEPUMETPA
OCHOBAHUS Ha BBICOTY MPU3MBI.

86()1( = P ' h
O0BLéM l'[pﬂMOfI IPU3MbI PAaBC€H IMPOU3BEACHUIO IIJIOMIaIW OCHOBAHU Ha BBICOTY.
V=S, -h

IMopsaaok BbIMOTHEHHS] PA0OTHI:

1) BbINOTHHUTE YePTEK

2) 3amucarh KpaTKO yCIIOBHE 33/1a41
3) OdopmuTs perieHne 3aaadu

Xox padoThI:

3agaua 1: OcHoBaHuME NPSAMON MPU3MBI - poMO ¢ BbICOTOM 2 M. ITnormans 60KoBOI MOBEPXHOCTH
IIpU3MBI paBHa 96 M, a TUTONIA T TTOTHOM ITOBEPXHOCTH paBHa 128 av’. Haiizure BBICOTY IIPU3MBI.

Pemenue

OO6o3HaYMM CTOPOHY OCHOBAaHHSI @, a OOKOoBoe pebpo bPasHMIly MEXTy IUIOMIAAbI0 ITOTHON
MIOBEPXHOCTH MPH3MBI U IUIOIIA B0 OOKOBOI MOBEPXHOCTH MPU3MBI — 3TO YIBOCHHAS

TUTONIA/Ib OCHOBAHUS TTPU3MBI.
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Seu™2a = 2a=128-96=32 = g=16

Seox = 4ah =96 = h=-2—4=1,5 (am)
Orser: 1,5 nm. L
3agaua 2: OcHoBaHHME NPSAMON NMPU3MBI - IPSIMOYTOJIBHBIN TPEYrOJbHUK, KATEThl KOTOPOTO
paBHBI 5 M U 12 M, 60k0BOE pedpo mpu3mel paBHo 10 M. Hailimure riomanb mojHOM MOBEPXHOCTH
IIPU3MBI.

Penrenue

AC =57 +127 =13

Som = 28 e ¥ S_-u,a,a =+ Saa,c,c' + SJ.-I',_C‘,E

S =2%0,5*5%12+5*10+12*10+13*10=60+300=360 M
Otser: 360 M°.

(I)opMa NMpeaAcCTaBJICHUSA Pe3yabTaTa: BBIIIOJIHCHHOC 3a/laHNE

Kputepun onenkn:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClTU pabOTa BBHIMOJHEHA B IMOJHOM 00BEME C COOIOIEHUEM
HE00XO0TMMOM TIOCTIEIOBATENHHOCTH JICHCTBUI; B OTBETE MPABHIBHO U aKKYPaTHO BBITIOJHEHBI BCE
3aIUCH ¥ BBIYMCIICHUSI.

Ounenka ''Xxopomo' CcTaBUTCS, €CIM BBINOJIHEHBl TpeOOBaHMS K OIEHKE "OTIMYHO", HO
JONYIIEHBI 2-3 HeJo4YeTa.

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €clid paboTa BBHIMOJIHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO MO3BOJISIET MOJYYUTh MPABUIBHBIC PE3YIbTaThl U BHIBOJIBI;
B XO/I€ MPOBEACHUS PabOThI OBLIH TOMYIIEHBI OIITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBHUTCS, €CIIM padOTa BBIMOJHEHA HE MOJTHOCTHIO WITH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIeaTh MPABUIHHBIX BHIBO/IOB.

Tema 4.3 MHOrOrpaHHMKH M KpPyIJible Tesa

IIpakTnuyeckas padora Ne 50
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«Pemenue 3a1a4 Ha NMPAMUIY»
eab padoTni: HayuuThes pemiars 3aj1auu ¢ MUPAMUI0N

Bbinosinus padory, Bel Oynere:

yMeThb:

—pacrmo3HaBaTh Ha 4YepTeXKax MW MOJENAX MPOCTPAHCTBEHHBIE (DOPMBI, COOTHOCHTH
TpeXMEpHBIE OOBEKTHI C UX OMUCAHUSIMH, U300PaAKCHHUSIMH,

—OIUCBHIBaTh B3aUMHOE PACIONOKEHUE TPSAMBIX H IUIOCKOCTEH B  IPOCTPAHCTBE,
apryMEHTHPOBATH CBOM CYXKJICHHUS 00 3TOM PACIIOIOKCHHH,

—aHaJM3UpPOBaTh B MPOCTCUIIMX CIydasX B3aWUMHOE pAaCIOJOXKEHHE OOBEKTOB B
MIPOCTPAHCTBE;

—1300pakaTh OCHOBHBIE MHOTOTPAHHUKHU M KPYTJIBIE TEJA; BHIMOIHATH YEPTEXKH MO YCIOBUIM
3ajad;

—CTPOUTH MPOCTEHIIINE CeUCHUs Ky0a, IPU3MbI, TUPAMU/IBI;

—pemaTh IJIAHUMETPUYECKHE W MPOCTEHIINE CTEPEOMETPUUCCKUE 3a/laud Ha HAXOXKICHHE
reOMETPUUCCKUX BEITMYUH (JIJTHH, YIIIOB, IUIOMIAJICH, 00HEMOB);

—WCTOJB30BaTh TPH PEHICHHH CTEPCOMETPHUYSCKUX 331a4 IUIAHUMETPUICCKUE (aKThl U
METO/IbI;

—TIPOBOJIMTH JJOKA3aTEIIbHBIC PACCYXKICHHS B XOJI¢ PEIICHUS 3a1a4;

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHus, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKTBI HeKHHﬁ.

3aganme:

1.Haiinute 00beM NpaBUIBLHOW YETHIPEXYTONBHON MHUpaMHAbI, BbICOTa KOTOpo 4 cM, a
JaroHajlb OCHOBAaHUS 8 CM.

2. Haiitu momHyl0 TOBEPXHOCTh TPSMOW IUPaMUABI, B OCHOBAaHWUH, KOTOPOH JICKHUT
paBHOOEIPEHHBIN TPEYTrOJBHUK C OCHOBaHHEM 5 ¢M U OOKOBBIMU CTOpoHaMH 6 cM. bokoBbie pebpa
nupamMuibel 12 M.

Kparkue Teoperuyeckue cBeleHUs:

IImpamma — 5T0O MHOTOTPaHHUK, COCTaBJICHHBIN U3 N—YTOJbHUKA U N TPEYTOJIbHUKOB.

MHOroyrojabHiUK - OCHOBAHME IHPaMHbl, TPEYrOJbHUKH - OOKOBbIe I'PaHM C OOIIeH
BEPLIMHOM, HA3bIBACMONW BepIUMHOM NUpaMuibl. [leprneHauKyisp, ONyILIEHHBI W3 BEPILIUHBI
MIApaMU/Ibl HA €€ OCHOBaHWE, HA3bIBACTCSA BBICOTOM MUPAMM/BI.

[Tnomaap MoMHON MOBEPXHOCTH MUPAMHUABL:  Spom = Sgox + Socn

V:lsocu.H

OO0beM mupamMuIbL:

Ilpasunvnasa nupamuoa

[Mupamua Ha3pIBaeTCS MPABWJIBHOM, €CJIM €€ OCHOBAHHE — MPABWIbHBIA MHOTOYTOJIBHUK, a
OTPE30K, COSTUHSIONINN BEPITNHY TTUPAMHUJIBI C IIEHTPOM OCHOBAHUS, SBIISIETCS €€ BHICOTOM.

Bce GokoBbie pebpa MpaBUIBLHON MUPAMUABI PaBHBI, & OOKOBBIE TPaHU SIBISIOTCS PABHBIMU
PaBHOOEAPEHHBIMU TPEYTOJIBHUKAMH.

Bricora 60K0BOIl rpaHu MPaBWIBHON MUpPaMUIbI, IPOBEIEHHAS U3 €€ BEPIIUHBI, Ha3bIBACTCS
anogemMoii.

[nomaar 0OOKOBOH TMNMOBEPXHOCTH NPAaBMJIBHOM NHMPaMHUAbI paBHA  IOJOBUHE
MIPOM3BEICHUS ITIEpUMETPa OCHOBAaHHMS Ha anodemy.
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Sy =P

6ok 2 ocn

1

Ii1omaap NOJIHOM MOBEPXHOCTH NPABUJIBLHOM MUPAMHU/IbI:
1

Son=9S,,+=P-I
2

NOJH

ITopsinok BbINOJIHEHHUSI PA0OTHI:
1)BbINIOIHUTE YepTexX

2)3amnucarb KpaTKo YCJIOBHE 3aa4H
3) Odopmurs perieHue.

Xox padorsi:
3amauya 1: CropoHa OCHOBaHUSI IPABUJIBHOM YETHIPEXYTOJIBHOM MMpaMUIbl paBHA 4 cM, a anodema

0 Iyan .
o0pasyeT C III0CKOCTHI0 OCHOBaHus yroii B 60°. Haifure 1ionais noiaHoi MOBEPXHOCTH MHUPAMMUIBI
Pemenue:

5

)
EH =—BC =2
2

LESH =90°-60°=30°= SE =2EH = 4

~ AR =4-4";'AB+AB’ =2.4.4+4" =48 (cm?)

Oreet: 48 oM’

3agauya 2: OcHoBaHHMEe MUpaMUIbI —poMO, THaroHamM kotoporo pasHel 30 cM u 40 cM. Bbicotsl
OOKOBBIX I'PaHEH, MPOBECHHBIE N3 BEPILMHBI IMPAaMU/IbL, 00pa3yIOT C BBICOTOW MUPAMU/IBI YIIbL, PaBHbIE 30°.

Haiimure 00bem mupaMupL.
Pemienue:
AC=40 = AH=HC=20

BD =30 = BH=HD~15
AB =207 115 = 25

HE=%EC=|2,5

SE = 2HE = 25
m=dSE’ —lﬁ'x =

= f25 - 25 g5, 3

11 N
Yy as-1.40.30.25.83 3 :
w737 40:30:25: 3225000 22 < 25005 ()

2
Orser: 25003 cu’

(I)opMa NMpeaAcTaBJACHUSA PE3YyJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC
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Kpurtepun onenkmn:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClM pabOTa BBHIMOJHEHA B IMOJTHOM 00BEME C COOITIOICHUEM
HE0OXO0TUMOM TIOCTIEIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABWIBHO M aKKYPATHO BBIIIOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

Ounenka ''Xopomo' CTaBUTCS, €CIHM BBINOJIHEHB TpeOOBaHMS K OIEHKE "OTIMYHO", HO
JONYIIEHBI 2-3 HeJ0YeTa.

Ounenka "yI0BJIETBOPUTEIBHO'" CTAaBUTCS, €CIM paboTa BHIMOJHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YacTH TAaKOB, YTO MO3BOJISET MOJYYUTh MPAaBUIbHBIE PE3YIbTaThl U BHIBOJIBL,
B XOJI€ TPOBEICHUS paOOTHI OBUTH TOMYIIEHBI OITHOKH.

Ouenka '""Hey10BJIETBOPUTEJIBHO' CTAaBHUTCS, €CIIM pabOTa BBIMOJIHEHA HE MOJHOCTHIO WIH
00BEM BBITTOJIHEHHON YacTH PabOTHI HE MO3BOJISIET CeNIaTh MPABUIIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJible Teja
IIpakTnueckas padora Ne 51
«Pemenue 3a1a4 Ha BbIYHCJIeHHe 00bEeMOB M TOBEPXHOCTEel MHOIOIrPAaHHHMKOB)
Hean pabdotbi: Hayuutcs pemars 3aa4u Ha CEYEHUS MHOTOTPAaHHUKOB

Boinosinus padorty, Bel Oynere:

yMeThb:

—pacrio3HaBaTh Ha dYepTeax M MOJENSAX MPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHUTH
TpeXMEepHbIC OOBEKTHI C UX OMUCAHUSIMH, H300PaKCHHUSIMH,

—OINHKCHIBATh B3aMMHOE PACIOJIOKCHHE TMPSAMBIX W IJIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CYXKJCHHS 00 3TOM PaCIIOJIOKEHUH;

—aHAJIM3WPOBATh B MPOCTEHIIMX CIIy4asX B3aMMHOE pPacloJOXKeHHE OOBCKTOB B
MIPOCTPAHCTBE;

—uU300pakaTh OCHOBHBIE MHOTOTPAHHUKH U KPYTJIBIE TEJIA; BHIMOIHITH YEPTEIKH 110 YCIOBHUSIM
3a/1a4;

—CTPOUTH NMPOCTEUTITNE CeUCHHSI Ky0a, MPU3MBI, TUPAMHIBI;

—pemaTh MIaHUMETPUYECKHE U MPOCTEHIINE CTePEOMETPUYECKHUE 3a/ladll Ha HAXOXKICHHE
T€OMETPUYECKUX BEJTMYUH (JIJIUH, YIJIOB, IJI0MaeH, 00bEMOB);

—UCTONB30BaTh MPH PEHICHHH CTEPEOMETPUUYECKUX 3a]ad IUIaHUMETpudeckue ¢GakThl U
METO/IBL;

—TPOBOJIUTH JJOKA3aTENbHBIE PACCYKACHUS B XOJI€ PELICHUS 3a7a4;

MarepuajbHoe obecnedeHne:
I/IH}]I/IBI/IHyaIII)HBIe 3alaHuA, CIIPAaBOYHBIC MaTC€pUalibl, KOHCIICKTBI J'IeKHI/II\/'I.

3ananue:

1. Onpenenure Bua W Haiigute nepumerp cedeHuss kyoa ABCIA;1B1Ci/li miockocTelo,
npoxopsmien uepes peopo A1lly u cepenuny pedbpa BB1, ecniu qimHa peGpa kyda paBHa § cwm.

2. Onpenenute BUI W Haiinute mepumerp ceuenus kyba ABCJ/IA1B1Ci/l1 mimockocTsio,
npoxopsmie uepe3  Touku A, Jl u cepequny pedpa CCs, ecnu aimHa pedpa kyda paBHa 4 CM.

Ilopsinok BbINOJHEHHSI padOThHI:
1) BBIMOTHHUTE YepTEK
2) 3ammcartb KpaTKO yCIIOBHE 3aa49n
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3) Odopmurs perieHue 3a1a4n
Xox padoThI:
3agaua 1: lan xky0 ABC/[A1B1Cy/[1. JlokaxuTe, 9To ceueHue Kyba miockocteio A1ChK, Tre
touka K - cepeauna /[C - Tpanenusi.
B, C,

A D
Pemenne: MK||A1C1, motomy uro (A1/{1C1) napamnensna (A/[C), a MK u A1C; - nuHum
nepecedeHus ITUX rmiockocred. MK||A1Cy, AlMJrr C1K, MK#A,C1, 3naunt MA;C1K - Tpanenus.
3agaua 2:
Han xy0 ABCHA1B1Cy/fi. Jokaxute, 4To cedeHne Kyba tuiockocthio A1B1K -
napajuiejorpamm.

Pemenne: (AA1B1)||(1.C), T0 A1B1||AC v A1B1=/]C. (AA:1/11)||(BB1C1), T0 A1/]||B1C, 3HaUUT
A1B1C/] - mapamienorpamm.

(I)opMa npeacTaBJCHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHNE.

Kpurtepun onenku:

Ouenka "oTau4Ho" cTaBUTCS, eciiu paboTa BHIMOIHEHA B MOJHOM 00BEME C COOTIOACHUEM
HEO0OXOMMOM MOCIEeI0BATEILHOCTH IEUCTBHUI; B OTBETE MPABUJILHO U aKKypPaTHO BBIMIOJHEHBI BCE
3allMCH U BEIYUCIICHUS.

Ounenka '"'Xxopomo' CTaBUTCS, €CIM BBIIOJHEHb TpeOOBaHUS K OLIEHKE "OTIMYHO", HO
JOIYILEHBI 2-3 HENOYETA.

Ouenka "y10BJIETBOPUTEJNbHO'" CTAaBUTCS, €Clid paboTa BBHITIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCTH TAKOB, YTO MO3BOJISET MONYUYUTh MPABUIBHBIC PE3YIbTAaThl U BHIBOJIBL,
B XO/JI€ MPOBEACHUS pabOThl OBLIH JTOMYIIEHBI OLTHOKY.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €ClTU PadOTa BHIMOIHEHA HE TIOJTHOCTHIO HMITU
00BEM BBITIOTHEHHOM YacTH pabOTHI HE TTO3BOJISAET CAENIATh MPABHIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH U KpyrJjble Teja
IIpakTHyeckas padora Ne 52

«Pemenne 3a1a4 Ha UUJIHHAP»
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Henanb padorbl: HayunThes pemars 3a1a4u ¢ LUIMHAPOM

Beinosnus patdory, Bel Oyaere:

—pacrmo3HaBaTh Ha 4YepTeXKaX MW MOJENAX MPOCTPAHCTBEHHBIE (OPMBI, COOTHOCHTH
TpeXMEpHBIE OOBEKTHI C UX OMUCAHUSIMH, U300PaAKCHHUSIMH,

—OIUCHIBaTh B3aUMHOE PACIIONIOKEHUE TPSAMBIX M IUIOCKOCTEH B  IPOCTPAHCTBE,
apryMEHTHPOBATh CBOM CYXKJCHHS 00 3TOM PacIoyIOKEHUH;

—aHAJM3UPOBaTh B MPOCTEUIIMX CIy4asX B3aWUMHOE pAaCIOJOXKEHHE OOBEKTOB B
MIPOCTPAHCTBE;

—1300pakaTh OCHOBHBIE MHOTOTPAHHUKHU M KPYTJIBIE TEJA; BHIMOJIHATH YEPTEXKH MO YCIOBUIM
3ajay;

—CTPOUTH MPOCTEHINE ceYeHUs Ky0a, MPU3MBbI, TUPAMHU/IBL;

—pemare MJIAaHUMETPUYECKUE U TPOCTEHIINE CTePEOMETPHUYECKUE 33aJaud Ha HaXOXKJICHHE
reOMETPUUCCKUX BEITMYMH (JITTHH, YIIIOB, IUIOMIAJICH, 00HEMOB);

—HCIIOJIB30BaTh TPU PEHICHUH CTEPEOMETPHUECKUX 3a/ad IIaHUMETpU4eckrue (akTel U
METO/IbI;

—TIPOBOJMTD JOKA3aTEIbHBIC PACCYXKICHUS B XOJI€ PEIICHUS 3a/1a4;

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHus, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKTDBI J'IeKI.[PIfI.

3aganme:
1.06bem mnunapa 120 CM2, ero BricoTa 3,6 CM.
Haiitu paguyc uuiausapa.
2. Beicorta mummaapa 12cm, paanyc ocHoBanus 10cM. LlmmuHap nepecedeH MIOCKOCTHIO Tak,
YTO B CEYEHUU MOIydmics kBaapar. Haiiaure paccTosiHue OT 3TOro ceyeHus A0 OCH.

KpaTkue TeopeTnyeckue cBeIeHUs:

uauHap — Teno, MoayYEeHHOE IIPU BpALICHUU MPSAMOYTOJIBHUKA BOKPYT OCH, COJEp Kalleu
€ro CTOPOHY.

Kpyru Ha3pIBaloTCS OCHOBAHUSIMU IUJIMHAPA, 2 OTPE3KH, COSTUHSIONINE COOTBETCTBYIONTUE
TOYKH OKPYKHOCTEH STUX KPYroB — 00Pa3yHIUMHU HMIUHAPA. Y [UIUHAPA OCHOBAHUS PABHBI U
MapajuIeNIbHBI 1 00pa3yIoIINe TaK)Ke PABHBI M MapAIICIIEHBI MEXKIY COOOM.

Ocbl0 UMIMHApPA Ha3bIBaeTcd MpsMas, TMPOXOAsllas dYepe3 ILEeHTPhl OCHOBaHUH,
napajuiesbHas 00pa3yroIrMm.

BokxoBasi noBepXHOCTH HMJIHHAPA — 3TO MOBEPXHOCTH MOJYUYEHHAsI OT BPAIICHUS CTOPOHBI
MPSIMOYTOJIBHHKA, MTAPAJIICIIbHON OCH IMIIMHIPA.

BbicoToii nunMHApa Ha3bIBaeTCS PACCTOSHHUE MEXAY OCHOBaHMAMM HUIUHApa. Pagmycom
IIWJIAH]IPA Ha3bIBACTCS PAIUYC €0 OCHOBAHUS.

Huanuap Ha3pBaeTCs MPSMBIM, €CIH €ro 00pa3yroliue MepHeHIUKYISIPHBI MI0CKOCTIM
OCHOBAaHHII.

S, =27Rh;

60k

[Tnomans 60KOBOI MOBEPXHOCTH:
[lmomaae mMoaIHOM NOBEPXHOCTH:
S, =Ss,.1+2S,,, =2RN+27R;

NnoJiH

S =2aR(h+R)

NnoJiH

2
O6bem mumHapa: Y = 7R°h.
Ceuenue yununopa — pUrypa monydeHHas B IIEPeCeIeHNH HITHHPA IIOCKOCTBIO.
CeueHue, MPOXOJAIIee Yepe3 OCh UINHPA, HA3BIBAETCA 0OCE6bIM CeueHueM W TPEICTABISET
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co00# MPAMOYTOJILHUK.
Ecnu cexymas miockocTh MEepHeHANKYIIIPHA K OCH LIMHIPA, TO CEUYCHUE SBIISCTCS KPYTOM.

ITopsinok BbINOJIHEHHUSI PA0OTHI:
1)BbINOIHUTE YepTexX
2)3amnucarb KpaTKo YCIOBHE 3aa4H

Xox padoThI:

3amaua 1.0ceBoe ceueHue IMWIMHApPA — KBajapaT, Iomaas kotoporo Q. Haiinure miomanb
OCHOBAHUS IIMJIMHIPA.

Pemenue:

CropoHa KBajgpaTa paBHa,/Q. OHa paBHA JMaMeTpPy OCHOBaHHA. I1109TOMY IUTOIIAMb

) _m

2 4

OCHOBAHUS paBHA
_Tg

OTBeT: Socman. =7

3amaua 2. Beicota nununapa 6cMm, paamyc ocHoBanusi ScMm. Haiinure mimomans cedeHws,

MMPOBCACHHOTO MapalICIIbHO OCHU HWJIMHAPA Ha paCCTOAHHUN 4cM OT Hee.
M

Pemenune:

Scea= KMxKC,

OE=4cMm, KC=6 cm.

Tpeyronbauk OKM — paBHoGenpenssiii (OK = OM =R =5 cm),
tpeyroiabHuk OEK — mpsamoyrosbHbIi.

N3 tpeyronsauka OEK, o Teopeme IIudaropa:

px— VOK? —OE® =25-16 =4/9 =3
KM = 2EK = 2x3 = 6,

Seer= 6X6 = 36 cM°.

OtBeT: S¢ey = 36 cM>.

®opma npeacraBiaeHust pe3yJbTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:
Ouenka "oTau4HO'" CTaBUTCS, eclii paboTa BHIMOJIHEHA B MOJHOM 00BEME ¢ COOTI0IeHIEM
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HEO0XOAMMOM TOCIIE0BATENILHOCTH JICHCTBUI; B OTBETE MPABMWIIBHO M aKKYPAaTHO BBIITOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka ''Xopomo' CTaBUTCS, €CIAHM BBINOJIHEHB TpeOOBaHMS K OIEHKE "OTIMYHO", HO
JONYIIEHBI 2-3 He04YeTa.

Ounenka "yI0BJIETBOPUTEIBHO'" CTAaBUTCS, €CIIM paboTa BHIMOJHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YaCcTH TaKOB, YTO MO3BOJISIET MOJYYUTh PABUIBHBIE PE3YJIbTAThl U BBIBOJIBI,
B XOJI€ TPOBEICHUS paObOTHI ObUTH TOMYIIEHBI OITHOKH.

Ouenka '""Hey10BJIETBOPUTEJIBHO'" CTAaBHUTCS, €CJIM pabOTa BBIMOJIHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHON YacTH PadOTHI HE TIO3BOJISAET CAENIATh MPABUIIbHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJible Teja
IIpakTnueckas padora Ne 53
«Pemenue 3a1a4 Ha KOHYC»
Heanb padorbl: HayunThcs pemath 3a1a4u Ha KOHYC

Boinoinus padorty, Bel Oynere:

yMeThb:

—pacrio3HaBaTh Ha dYepTekax M MOJENSAX MPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHUTH
TpeXMepHbIC 00BEKTHI C UX OIMUCAHHSIMH, H300PAKCHUSIMU;

—OINHKCHIBATh B3aMMHOE PACIOJIOKCHHE TMPSAMBIX W IJIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHPOBATh CBOHU CYXKJCHHS 00 3TOM PaCIIOJIOKEHUH,

—aHAIM3WPOBATh B MPOCTEHINMX CIIy4asx B3aMMHOE PACIOJIOXKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

—n300pakaTh OCHOBHBIC MHOTOTPAHHUKH W KPYTJIBIE TEJIa; BBITIOIHATE YEPTEIKHU 110 YCIOBUSIM
3a/1a4;

—CTPOUTH NMPOCTEUIITNE CEUCHHSI Ky0a, MPU3MBI, TUPAMHIBI;

—pemaTh MJIAaHUMETPUYECKHE U IMPOCTEHIINE CTepEOMETPHYECKHE 3aJaud Ha HaXOXKJICHUE
T€OMETPUUYECKHUX BEJTMYUH (JIJIUH, YIJIOB, IJI0MaeH, 00bEMOB);

—UCTONB30BaTh MPH PEHICHHH CTEPEOMETPUUYECKUX 3a]ad IUIaHUMETpudeckue ¢GakThl U
METO/IBL;

—TPOBOJIUTH JJOKA3aTENbHBIE PACCYKACHUS B XOJI€ PELICHUS 3a7a4;

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI J'IeKIIHfI.

3ananue:

1. HaiiTu mNONMHYIO MOBEPXHOCTH KOHYCAa, €CIM o00pasylollas HaKIOHEHa K IUIOCKOCTH
OCHOBAHHMS MO YIJIOM 30%u paBHa 12 cM. A pangnyc OCHOBaHUS § CM.

2. HaiiTu miomiaap OoCceBOTO CEYEHUs KOHYyca, eclii obpasyromias paBHa 15 cm, a pamuyc
OCHOBaHHS 4 cMm.

Kpartkue Teoperuyeckne cBeleHUs:

PaccmoTpuM OkpyXHOCTH ¢ meHTpoM B Touke O u npsamyro OP, mepneHAMKYISpHYIO K
IJIOCKOCTH 3TOM OKPYXHOCTH. Kaxayr0o TOYKY OKPYKHOCTH COE€IMHHM C TOYKOM P oTpe3kom.
IToBepxHOCTb, 00pa3oBaHHAs STHUMU OTPE3KaMH, HA3bIBAECTCS KOHHMYECKOW, a CaMU OTPE3KU —
00pa3syroMMH KOHYCa.
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Teno, orpaHMYeHHOE KOHUYECKOM MMOBEPXHOCTHIO M KPYTOM, Ha3bIBAETCS KOHYCOM (puc. 2.2).

Konnueckas moBepxHOCTh — OOKOBasi MOBEPXHOCTh KOHYCA, KPyI — OCHOBaHHMe KOHYCA,
Touka P — BepmmmHa xoHyca, 00pa3yronre KOHHIECKOM MOBEPXHOCTH — 00pa3yolue KoHyca. Bee
oOpa3ymolue KoHyca paBHbl Apyr apyry. Ilpsmas OP, mpoxonsmias depe3 LIEHTP OCHOBaHUS U
BEpIIMHY KOHYCa, Ha3blBaeTCsi OCBbK KoHyca. Ochb KOHyca NEpIEHIUKYJIsApHa K IJIOCKOCTU
ocHoBanus. Otpe3ok OP Ha3biBaeTCs BBICOTOM KOHYCA.

Ecnu cexymas miaocKoCTh MPOXOAUT YEPE3 OCh KOHYCA, TO IOJyYEHHOE CEUEHUE HA3bIBAETCS
0CEeBBIM CCYCHHUEM.

IIpoBeném cekyllyr0 IUIOCKOCTh NEPIEHAUKYIAPHO K OCH KOHyca. OJTa IIJIOCKOCTh
nepecekaeTcs ¢ KOHYCOM IO Kpyry W pa30buBaeT KOoHyc Ha aBe vacTu. OnHa W3 dacrteit
MIPEJICTaBIsIeT COO0M KOHYC, a Ipyrasi Ha3pIBacTCs yceuéHHbIM KOHYcoM. (M300pasute yceuEHHBIM
KOHYC caMocTosiTeNbHO. [locTpoiiTe 00pa3yrollyto, BHICOTY.)

IInomanbs 0OKOBOII NOBEPXHOCTH KOHYCAa paBHA MPOU3BEICHUIO IOJOBUHBI JIMHBI
OKPY>KHOCTH OCHOBaHHs Ha 00pa3yrolyIo.

Sso =l

I[omaab MoJTHOW MOBEPXHOCTH KOHYCAa paBHA CyMME ILUIOIIAAA OOKOBOW MOBEPXHOCTH U
IJIOIAa I OCHOBAHUSI.

S,om=7(1+7)

NOJIH

IInomanb 60K0OBOIi MOBEPXHOCTH YCEYEHHOI0 KOHYCA paBHA IPOU3BEJIEHUIO MOITYCYMMbI
JUIMH OCHOBaHMI Ha 00pa3yroIy:o.

O01béM KOHYca paBEH OJHOWM TPETH MPOU3BEIACHUS TIJIONIAU OCHOBAHHS Ha BHICOTY.

V :%SOCH.h:%MZh

IMopsiiok BbINOJIHEHUS PA0OTHI:
1)BBITIONTHUTE YepTexX
2)3amnucarb KpaTKo YCJIOBHE 3a7a4u

Xoa paGoTsI:
3agaua 1: [Inomans 60KOBOM MOBEPXHOCTH KOHYcCa paBHa 60 e, a paanyc OCHOBaHUS paBEH
6 M. Haiigure paccTosiHue OT IIEHTpa OCHOBaHUS 10 00pa3yroIiei KoHyca.

Pemenue:
S
Seux = Arf =601 => yl =60
r=6:>f=£q=10.
.

SO =JAS* —A0* = 10" —6* =8

1
1
1
1
|
1
]
]
|
i
]
)
1
T
I

1 I
Syo ==+ A0 -O5 =—.6-8=24

L 7w =10H-AS=SOH=24=> 0H=2—4

C 1pyroii CTOpOHBI, 2 5

3agaua 2:PaccTosiHME OT LIEHTpa OCHOBaHUS KOHYCa JI0 Cepe/InHbl 00pa3yrolieil paBHO 4 cM,

a Yrou HakJIoHa oGpasyiolieil KOHyca K IUTOCKOCTH ocHoBaumsi pasen 60°. Haiinure mmomas
OCEBOIr'0 CEYEHUs KOHyca.
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SA SB::*.&'SBA 60"
L{SB—ISO"—Z 60"’"‘60"

TO ec'r!. AS.{& pannncroponunﬂ_ T :

i

MMD‘m MSme—-—-.-—.-::l
SB " A4S "2

SB-2MO=8 i

L S =3-AS -AB-s 60°—--8 s-l-r-_w/'(

Orteer: 1643 o,

(I)opMa NnpeacTaBJICHUsA pe3yjabTaTa: BhIIIOJTHCHHOC 3aJlaHKE.

Kpurepun oneHku:

Ouenka "oTJHYHO'" CTaBUTCS, €CIIM padoTa BBIMOJHEHA B IOJHOM 00BEME ¢ COOIOIEHUEM
HE0OXO0TMMOM TIOCTICIOBATEIFHOCTH JICHCTBUI; B OTBETE MIPABMILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIllMCH U BBEIYUCICHHA.

Ounenka ''Xopomo' CTaBUTCS, €CIHM BBINOJIHEHB TpPeOOBaHMS K OIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "y10BJIETBOPUTENbHO'" CTAaBUTCs, €ciid paboTa BBHINIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCcTH TaKOB, YTO MO3BOJISET MOJIYYUTh MPABUIBHBIE PE3YIbTAThl U BHIBOIBL;
B XOJI€ TIPOBEACHUS PabOTHI OBLIH JIOMYIIICHBI OIITHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €clid PadOTa BBHIMOIHEHA HE TOJHOCTHIO MU
00BEM BBITIOTHEHHOM 4acTH pabOThI HE MTO3BOJISAET CAENATh MPABUIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja
IIpakTnueckas padora Ne 54
«Pewmenne 3a1a4 Ha wap u cpepy»
Hean pabdotbi: HayuuThes pemars 3a1a4n Ha map u chepy

Boinoainus padorty, Bel Oynere:

yMeThb:

—pacrmo3HaBaTh Ha 4YepTeXkaXx M MOJENAX MPOCTPAHCTBEHHBIE (DOPMBI, COOTHOCHTH
TpeXMepHbIe OOBEKTHI C UX ONMUCAHUSIMU, N300PAKEHUIMHU;

—OIUCBHIBaTh B3aUMHOE PpACTONOKEHHE TIPSAMBIX H IUIOCKOCTEH B  TPOCTPAHCTBE,
apryMEHTHPOBATh CBOM CYXKJEHHS 00 3TOM PacIoyIOKEHUH;

—aHaJM3UPOBaTh B MPOCTEUIIMX CIy4dasX B3aWMHOE pACIOJOXKEHHE OOBEKTOB B
MIPOCTPAHCTBE;

—1300pakaTh OCHOBHBIE MHOTOTPAHHUKH M KPYTJIBIE TEJA; BBIOIHITE YEPTEIKH 110 YCIOBHSIM
3ajay;

—CTPOUTH MPOCTEHIINE CeUSHHUs Ky0a, MPU3MBI, ITUPAMHU/IBI;

—pemath MJIaHUMETPUYECKUE U TMPOCTEHIINE CTepeOMETPHUUECKUE 3aJaud Ha HaXOXKJICHHE
reOMEeTPUYECKUX BEJIMYUH (IUIMH, YIIIOB, MIIOIaei, 00beMOB);

—HCIIOJIb30BaTh TPU PEIHICHUH CTEPEOMETPHUECKUX 33a1ad IUIaHUMETpUdeckue (akTbl u
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METO/IBI;
—TIPOBOJIUTH JTOKA3aTEIIbHBIC PACCYXKICHUS B X0JI€ PEIICHUS 3a]1a4;

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MAaTCpUaJibl, KOHCIICKTbBI JIGKL[I/Ifl.

3ananmue:

1.PaccrosiHue OT IEHTpa IIapa 10 CEKYyLIEH IJIOCKOCTH paBHO 8 M, a paJuyC CeUYeHUs
TUIOCKOCTBIO paBeH 6 M. Haiiure paguyc mapa 1 oobem.

2. O6wveM mapa 12511 v°. Haift miomans ctepsl.

KpaTkue TeopeTnyeckue cBeeHHUS:

Cdepoii Ha3zbIBaeTCSI MOBEPXHOCTb, COCTOSAIIAs W3 BCEX TOYEK IPOCTPAHCTBA,
PacroJIOKEHHBIX Ha JAaHHOM PACCTOSIHMM OT JaHHOW TOYKH. /[aHHAs TOYKa HA3bIBAETCS LEHTPOM
cdepbl, a 1aHHOE paccTosiHEE — paauycoM cdepbl. OTpe30K, COSTUHSIOMUN 1BE TOUYKH ChEpPhl U
MPOXOAIINIA uepe3 IIEHTp, Ha3bIBaeTcs AuaMeTpoM. Tero, orpaHuueHHoe cdepoii, Ha3bIBaeTCs
HIAPOM.

[lap MOXHO TONYyYUTh MPU BpAIIEHUWU MOIYKpyra BOKpYr auaMerpa. ['panuneil mapa
CIy’)XHT cdepa.

[TnockocTh, uMeromas co cepoil ToNbKO OAHY OOIIYI0 TOUKY, Ha3bIBaeTCs KacaTelbHOM
IUIOCKOCTBIO K cdepe. Pamuyc cdepsl, mpoBeACHHBIH B TOYKY KacaHUS CPEpbl M IUIOCKOCTH,
MEPIEeHIUKYISAPEH K KacaTelIbHON TIOCKOCTH.

Ceuenue mapa, MpoxosIiee Yepe3 HeHTP, Ha3bIBACTCS 0OJBIIUM KPYroM, HE TPOXO/ISIIEe —
MajbIM Kpyrom LleHTp OonblIoro kpyra coBHmaiaeT C IIEHTPOM Ilapa, a IEHTP Majoro Kpyra
SBJIIETCS. OCHOBAHUEM IMEPIIEHANKYJIISPaA, OMYIIIEHHOI0 U3 LIEHTpa I1apa Ha IJIOCKOCTh 3TOr0 Kpyra.

Ceuenusi, paBHOOTCTOSAIIUE OT IICHTPA, PABHBI.

Pajiuyc OKpYXHOCTH, TONydeHHOH mnpu mnepecedenun cdepsl pamuyca R mmockoctsio,

D2 2
yIaJeHHOU OT LeHTpa chepsl Ha d , paBeH R*—d"
IInomans mnoBepxHocTH cdepbl paBHA YYETBEPEHHOH IUIOMIAgM OOJBIIOTO Kpyra:

S = 47R?

chepoi
Vzuapa = ﬂ ﬂRS
Oo0bem mapa: 3

ITopsinok BbINOJHEHHS PadOTHI:
1)BbInONHUTE YepTex
2)3anucaTh KpaTKO yCIOBHE 3aJjauu

Xon paborsr:

3agaua 1: Ilmomans chepsr paBra 100 M%. PaccrosHue OT neHTpa chepsl 10 cekyieit
IJIOCKOCTH paBHO 4 M. Halimure paguyc cedeHus.

Pemenne:

S =47k’ =100 = R' =252 R =5

m=Jso’-Aa’=Js=—4’=3(u)
Oreer:3 u,



3anaua 2: [Inomaau ceyenus mapa miockoctbiopaBHa 1611 M , a oAb NapauieIbHOTO
2 N
€My CEueHHs, IPOXOJAIIEro uepe3 LEeHTp wmapa, paBHa 2511 m° . Haiitu pacctosHue Mexay

IUIOCKOCTSIMHM CCUCHHIA.

w =16n=> ' =16, r=4 M,
TR =25 =>R'=25,R=5m.

h=JR-F =25-16 =3 (M)

OTtBer: 3 M
®opMma npeacTaBJieHUs pe3yJbTATa: BHIIOJIHEHHOE 33/I1aHNUE.

Kpurepun oneHku:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClIM paboTa BBIMOJIHEHA B IMOJHOM 00BEME C COOIOIEHUEM
HE0OXOIMMOM TIOCIIEI0BATENBHOCTH JICHCTBUI; B OTBETE MPABUIBHO U aKKYPaTHO BBITIOJHEHBI BCE
3aIMCH ¥ BBIYKCICHUS.

Ouenka "xopomio' CTaBUTCS, €CIHM BBIOJHEHb TpeOOBaHUS K OLEHKE "OTIUYHO", HO
JOTYIIEHBI 2-3 HeloYeTa.

Ounenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €clid pa0oTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO IO3BOJISIET MOJIYYUTh MPABHIBHBIC PE3YIbTAThI U BHIBOIBI;
B XO/JI€ MPOBEACHUS PabOThl OBUIH OMYIIEHBI OIITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBUTCS, €CIIM pabOTa BBINMOJIHEHA HE MOJHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISAET CIeaTh MPaBUIHHBIX BHIBO/IOB.

Tema 4.3 MHOrorpaHHMKHM U KpPyIJible Teja
IIpakTuyeckas padora Ne 55
«Pemrenue 3a1a4 Ha KOMOMHALIMY TeOMETPUYECKHUX TeJD)
Hean pabdotbi: HayunThes pemars 3a1a4u Ha KOMOWHAIIMIO TEOMETPUICCKUX TEI

Boinoanus padorty, Bul Oynere:

yMeThb:

—pacrio3HaBaTh Ha dYepTexax M MOJEIAX IPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHUTH
TpeXMepHbIe OOBEKTHI C UX OMUCAHUSIMU, U300paKEHUSIMU;

—OIKCHIBATh B3aMMHOE PACIOJIOKCHHE TMPSAMBIX W IDIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHUPOBATh CBOM CYXKJIEHHUSI 00 ATOM PACIIONIOKCHHH;
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—aHAIM3UPOBATh B MPOCTEHINMX CIIydasxX B3aMHOE pACIOJOXKEHHE OOBEKTOB B
MIPOCTPAHCTBE;

—un300pakaTb OCHOBHBIE MHOTOI'PAHHUKHU U KPYTJIbI€ TEJA; BBIOJIHIATH YEPTEKH 1O YCIOBUIM
3a/1ad4,

—CTPOUTH MPOCTEUIIINE CeUCHHSI Ky0a, MPU3MBI, TUPAMUIBI;

—pemarh MJIAaHUMETPUYECKHUE M TMPOCTEHUINNE CTEPEOMETPUYECKHE 3aJayl Ha HaXOXKICHUE
TCOMETPUUYECKUX BEIIMYUH (JUIHH, YIIIOB, TUIOIIAEH, 00HEMOB);

—HUCIIONIB30BaTh MPU PEUICHUH CTEPEOMETPUUYSCKUX 3a7ad IUTAaHUMETpHYECKHe (AKThl |
METO/IbI;

—TIIPOBOJIUTH JIOKA3aTEIIbHBIC PACCYXKICHUS B X0JI€ PEIICHUS 3a]1a4;

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIC 3alaHuA, CIIPAaBOYHbBIC MaTCpUaJibl, KOHCIICKTBI JIGKI_[I/II\/JI.

3ananmue:

1. B nunuHap HaKJIOHHO BIIHMCAH KBAApaT TaK, YTO BCE €0 BEPUIMHBI JIEKAT Ha OKPYKHOCTIX
ocHoBaHus. Haiinure cTopoHy KBajapara, €Clid BHICOTA IUJIUHIPA paBHA 2CM, a pauyC OCHOBaHUS
paBeH 7cM.

ITopsinok BbINoOJIHEHUs padoThI:
1)BbInonHUTE YepTex
2)3anucaTh KpaTKO yCIOBHE 3aJjauu

Xox pabdoThI:

3anaya. B nunuHap BnMcaHa npaBuiIbHAs IIECTHYrojibHas npusMa. Haiinure oTHOIIEHHS
o0beMa PU3MbI K 00beMy LIHJIUH/PA.

A
|
P

] |
|
[ 5
=T\
VN \\
\\ \\ .
‘.____\ =
Pemenne:
\M SOCH. X h - SOCH.
Vo — 7R*xh R
ag — R
s _3R'3
OCH. 2
Vi _3R*V3 7 _3V3
V 2 R 2r

YU
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Vn pU3M @

OtBeT: yur = 2n

(I)opMa NMpeacTraBJdCHusd pe3yjabTaTa: BbIIIOJIHCHHOC 3aJaHKC.

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCS, €ClIM paboTa BBIMOJHEHA B IMOJHOM 00BEME C COOJIOIEHUEM
HE0OXO0TMMOM TIOCTICIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABWIBHO M aKKYPATHO BBIIIOJIHEHBI BCE
3alMCH U BBEIYMCIICHHA.

Ounenka ''Xopomo' CTaBUTCS, €CIM BBINOJIHEHB TpeOOBaHMS K OIEHKE "OTIMYHO", HO
JONYIIEHBI 2-3 HeJ0YeTa.

Ounenka "yI10BJIETBOPUTEIBHO'" CTAaBUTCS, €CIIM paboTa BBHIMOJHEHA HE MOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCcTH TaKOB, YTO MO3BOJISET MOJYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOJIBI,
B XOJI€ TIPOBEACHUS PabOTHI OBLIH JIOMYIIICHBI OIITHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €clid PadOTa BBHIMOIHEHA HE MOJHOCTHIO WU
00BEM BBITTOJIHEHHOM YacT pabOThI HE TIO3BOJISET CIIENATh MPABUIBHBIX BBIBOJIOB.

Tema 4.3 MHOrorpaHHMKH U KpyIJjble Teja
IIpakTnueckas padora Ne 56
«Pemenue 3a1a4 Ha KOMOUHAIIMHM T€OMETPUYECKHX TeJD»
Leab padorel: HayuuThes pemarh 3a1a4u Ha KOMOMHAITHEO TEOMETPUICCKUX TEI

Beinosnus patdory, Bel Oyaere:

yMeThb:

—pacrmo3HaBaTh Ha 4YepTeXkax U MOJENSIX IPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHUTH
TPEXMCPHBIC 00BEKTHI C UX OIIMCaHUuAMHU, I/I306pa)K€HI/I$IMI/I;

—OINMCHIBATh B3aMMHOE PACIOJIOKEHHE TMPSAMBIX W IJIOCKOCTE B MPOCTPAHCTBE,
apryMEeHTHPOBATh CBOM CYKJIEHUS 00 ITOM PACIIOIOKEHHH;

—aHaJM3UpOBaTh B MPOCTEHIIMX CIy4yasX B3aUMHOE pacloJIO)KeHHE OOBEKTOB B
MIPOCTPAHCTBE;

—1300paXkaTb OCHOBHBIE MHOTOTPAHHUKHU ¥ KPYTJIbIE TEJa; BBIMOJIHATH YEPTEXKHU MO YCIOBUAM
3ajady;

—CTPOUTH MpocTeiiue cedeHus Kyoa, Mpu3Mbl, MUPaMUIbL;

—pewmaTh IMJIaHUMETPUUECKHE U IMPOCTEHIINE CTepEeOMETPHYECKHE 3ajaud Ha HaX0XKJEeHUe
reoOMEeTPHUECKUX BEIMYHUH (JJIHH, YIJIOB, IUIOMIAJeH, 00HEeMOB);

—HCIIOJIB30BATh IIPHU PCIICHHU CTCPECOMCTPUUCCKUX 3adad INIaHUMETPHUICCKUC q)aKTI)I u
METO/IBI;

—IIPOBOANUTH AOKA3aTCIbHBIC PACCYKACHWA B X04€ PCUICHUA 3a1a4;

MarepuanbHoe o0ecnieyeHme:
WNHauBuayanbHble 3a1aHNsL, CIPABOYHBIE MAaTEPUaIbl, KOHCIIEKTHI JIEKIIH.

3amanme:
1. B I_[I/IJ'II/IH)Ip HAKJIOHHO BIIMCaH KBallpaT TakK, 4YTO BCE €ro BepHII/IHH JICXKAT Ha OKPY)KHOCTSIX
ocHoBaHus. Haiinure cTopoHy KBaapara, €Clii BbICOTa LUIMHpA paBHA 2CM, a pauyC OCHOBAHUs
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paBeH 7cMm.

IHopsiok BbINOJIHEHUS PA0OTHI:
1)BBIMOTHUTE YepTekK
2)3amnucarb KpaTKo YCJIOBHE 3a7a4u

Xon padoThl:

3amaua Haiiaure paguyc ocHOBaHMS LIMIMHIpPA HAUOOJIBLIEr0 00beMa, BIMCAHHOIO B KOHYC,
paanyc OCHOBaHMS KOTOPOI'O PaBeH 3.

Pemenue:

KL

B C

O6o3HaunM vepe3 h u r BBICOTY M panyC OCHOBAaHUS IMJIMHJPA, BIIMCAHHOTO B KOHYC C
BepmHOM A. PaccMoTpuMm oceBoe ceueHMe KOHyca — paBHOOeqpeHHbI TpeyroinbHUK ABC ¢
BbicoToit AO = H u ocHoBanuem BC = 2- 3 = 6 (puc.2). Ilnockocts ABC nepecekaeT HUINHAD,
BIIMCAaHHBIA B KOHYC, II0 €r0 0CEBOMY ceueHUI0 — npssmoyroibHuKy KLMN, rae Touku K u L nexar
cooTBeTCTBEHHO Ha oTpe3kax AB u AC, a touku M u N — Ha otpeske BC , npuuém KL =2r , KN =
LM = h . Ilycts P — Touka nepeceuenuss AO u KL . Tpeyronsuuk APL nonoGeH TpeyroibHUKY
AOC , noatomy

AP PL H-h

20 "0C i H

r
3
r
h=H [1_ _j
OTKyZia 3 . Iycteb V(r)— 06bem mumunapa, rae 0< r <3. Toraa

3

Haiinem nHanGonbinee 3Hauenue pynkuuu V(r)uHa npomexytke (0;3).

V'(r) = H(2r - r%) = Hr(2 - ).

ITpomexxytky (0;3)npuHAUIEKUT €AUHCTBEHHBIH KOpeHb ( I = 2) MOIY4YEHHOrO YpaBHEHUS.
Ecmu 0< r <2, To V'(r)>0. [TosTomy Ha mpomexytke (0;2)bynkuus V(r)Bozpacraer. Ecim 2< r <3,
to V'(r) <0. [Tostomy Ha mpomexytke (2;3)ynkus V(r)yobiBaer. 3HaUuT, B TOUKE I = 2(YHKIHS
V(rjumeer makcumyMm. ClienoBaTeNnbHO, paaWyc OCHOBaHHS NWIMHIpAa HawOoJbmIero obObema,
BIIMCAHHOTO B JAaHHBIM KOHYC, paBeH 2.

OtBer: I = 2.

V(r) = zr’h =7zHr2[1—%j=7zH r’——

(I)opMa NMpeacTaBJACHUSA PE3yJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ounenku:

Ouenka "oTau4HO" CTaBUTCS, eclii paboTa BHIMOJIHEHA B MOJHOM 00BEME ¢ COOTI0IeHIEM
HEO0OXOMMOM TMOCIIeI0BaTeILHOCTH IEUCTBHUI; B OTBETE MPABUIBLHO U aKKypPaTHO BBIMTOJHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ounenka '"xopomo' cTaBUTCS, €CIM BBINOJHEHb TpeOOBaHUS K OLIEHKE "OTIUYHO", HO
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JOMYIIEHBI 2-3 HeloYeTa.

Ouenka "yIoBJIETBOPUTENbHO'" CTAaBHUTCs, €clid paboTa BBHITIOJIHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MOJYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOIBI,
B X0JI€ MPOBECHUS PaObOThI ObUIH TOMYIIEHBI ONTUOKH.

OueHka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CIU PadOTa BHIMOJIHEHA HE TIOJHOCTHIO HITU
00BEM BBITIOJIHEHHOM YyacTH paboThl HE TO3BOJISIET ClIENaTh MPaBUIbHBIX BHIBO/IOB.

Pa3znen 5 Teopusi BeposiTHOCTEH M MaTeMaTH4YeCKasi CTATUCTHKA
Tema 5.1. DiieMeHTbI KOMOMHATOPUKH
IIpakTuyeckas padora Ne 57
«Pemenne KoOMOMHATOPHBIX 3a/1a4. PasMemnennsi, COMeTAHUSA U MEPECTAHOBKHN»

Leab pa6orbi: HayunThcss OTIMYATh COUYETAHUS OT Pa3MEICHUN, IPUMEHSITh (OPMYIBI [
BBIYHMCIICHHS BCEX BHIOOPOK 0€3 MOBTOPEHUH.

Boinoinus padorty, Bel Oynere:

yMeThb:

- pemiaTh MpOCTEWIIME KOMOMHATOpHBIC 3aJadud METOJOM repebopa, a TaKke ¢
UCIOJIb30BaHNEM M3BECTHBIX (HOPMYIL;

MaTtepuajbHoe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHLHBIC 3alaHuA, CIIPAaBOYHBIC MaTCpUalibl, KOHCIICKTBI JICKHI/Iﬁ.

3ananne:

1. B copeBHOBaHusAx ywactByeT 10 udenoBek, Tpoe M3 HUX 3alimMyT l-e, 2-e u 3-e mecro.
CKOJIBKO CYIIECTBYET pa3IUYHbIX BAPUAHTOB ?

2. W3 rpynmel, B KOTOpoil yuurtcs 12 denoBek, HEOOXOJUMO BbIOpaTh 3 yesloBeKa B COBET
koJutemka. CKOJIBKO CYIIECTBYET Pa3IMYHBIX CIOCOOOB TakKOTO BHIOOpA.

3. Ha xHWXHON MoNKe BBICTaBJIEHbl 8 KHUI Pa3MYHbIX aBTOPOB. CKOJBKO CIIOCOOOB
MMEETCs JIIsl pACCTAaHOBKH 3THUX KHUT B Pa3HOM MOpsiiKe?

ITopsinok BbINOJHEHHS PA0OTHI

1. Omnpenenute BUA BHIOOPKU 0€3 MOBTOPEHUS.

2. Bribepere coOTBETCTBYIOUIYIO (JOPMYITY JIIsl BBIYMCICHUS BO3MOXKHBIX KOMOWHAIMH.

3. IIpouwsBeanTe BHIYHMCICHHS, UCIIONB3YS MOHATHE (haKTOpHATIA.

Xox pa0doThI:

1.KomoBBIli 3aMOK OTKpBIBA€TCS MOCIEAOBATEIHHBIM HAOOpPOM 4YETBHIPEX pa3HBIX LUDP.
Tpebyercst onpeeTUTh YUCIIO BO3MOKHBIX KOJOB, KOTOPBIE MOKHO TOJJ00PATh JUISI TOTO 3aMKa.

Pemenue.

Bosmoxnbix mudp Bcero necsts(1,2,3,4,5,6,7,8,9,0).Kaxnas nabpannas koMOWMHAIMs KOJa
OTIUYAeTCs OT JPyroil koMOMHammu XOTs Obl omHoW umdpoii(1,4,5,7 #2,4,5,7),mm100 mopsaKomM
Habopa oauHakoBbiX 1udp(1,4,5,7#4,5,7,1),mo3TOMy s TOACYETa YHCIA  BO3MOXKHBIX
KOMOHMHAIIMI KOJIOB UCIIONIb3yeM (OPMYITy UMCIIa pa3MeIICHHH.

2.DopMyIia pa3MEIeHHH IMeeT BH AT = ——

" B namem cnyvae n =4 .m =10,

b _ipl_ip27-E5d-301
(1p—-41 gl B-54-3-2-1

=109 .8 7 =5040

[TpousBoauMm pacuér Aty =
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3.CKOIIBKO CYIIECTBYET CIIOCOOOB BHIOOpA TPEX YETOBEK M3 AECATH?
Pewenne.
B manHoM ciyyae mpu BbIOOpE JUIsl HAC BaXKCH TOJBKO COCTaB IO TPH YEJIOBEKa, MOPSI0K
BbIOOpa POJIM HE MTPAET, MOITOMY B OTJIMYHME OT TMEPBOTO MPUMEPA YUCIIO CITIOCOOOB MOJACYUTAEM
o Gopmyse coueTaHui.

. !
dopMyna coueTaHuii UMeeT BUAOCT = —

———. B mamem ciyuae n=10, m=3.
tnlin—tn)!

5.3 1B 1Bl _7laedn
ITpousBoaum pacyér: i, = TR =120.

4.CKOJIBKO PAa3IMYHBIX YE€THIPEX3HAYHBIX YMCET MOKHO COCTaBUTh U3 udp1,2,3.4 9 uudpsl
HE MTOBTOPSIOTCS)?

Pemnrenue.

[To ycrmoBUIO TaHO MHOXKECTBO M3 YETBIPEX IIIEMEHTOB, KOTOPBIC TPEOYETCsl paCHOIOKUTh B
onpeneaEHHOM nopsiike. 3HAUUT, TPEOYETCS HAWTH KOJMYECTBO MEPECTAHOBOK UX YETHIPEX
DJICMCHTOB.

®dopmyra nepecTaHOBOK U3 T —3JIEMEHTOB UMeeT BUII:F, = n! B Hamem ciydae n =4.
[IpousBeném pacuér: Ay, =4!=4-3 +2.1=24,

(I)opMa NnpeacTaBJICHUsA pe3yjabTaTa: BhIIIOJIHCHHOC 3a/JaHNE

Kpurepun oneHku:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClIM padoTa BBIMOJIHEHA B IMOJHOM 00BEME C COOIOIEHUEM
He00XOIMMOM TOCTIEI0BATENBHOCTH JICHCTBUI; B OTBETE MPABUWJIBHO U aKKYPAaTHO BBIIIOJIHEHBI BCE
3aIMCH Y BBIYUCIICHUS.

Ounenka "xopomio' CTaBUTCS, €ClAHM BBIIOJHEHb TpeOOBaHUS K OLIEHKE "OTIUYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ounenka "y10BJIeTBOPUTEJIBHO'" CTAaBUTCS, €clid paboTa BBHIMOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MOJIYYNUTh MPABHIBHBIC PE3YIbTAThl U BHIBO/IBI,
B XO/JI€ MPOBEACHUS PabOThl OBUIH OMYIIEHBI OIITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO'" CTAaBUTCS, €CJIM pabOTa BBINOJIHEHA HE MOJHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH paboThl HE TTO3BOJISET ClIeNaTh MPaBUIHHBIX BHIBOJIOB.

Tema 5.2. Teopusi BeposITHOCTEH M 3JIEMEHTbI MATEMATHYCCKON CTATHCTHKH
IIpakTnyeckas padora Ne 58

«Knaccuueckoe onpenesieHue BeposiTHOCTH. CBOMCTBA BEPOATHOCTEH, TeopeMa 0 CymMMe
BepoOsITHOCTei. BorunciieHne BeposiTHOCTE»

Leap pabGoTbl: HayYUTHbCS HAXOAUTh BEPOSITHOCTH COOBITHUM, HCHOJB3Ys KIACCHUECKOE
OIpEeJIETICHUE BEPOSITHOCTH

Beinosnus padory, Bel Oyaere:

yMeTb:

- BBIYUCIATh B MPOCTEHIIMX CIydasxX BEPOATHOCTH COOBITMH Ha OCHOBE IOJICYETa YHUCIIa
HCXO/JIOB;

MarepuanbHoe o0ecnieyeHmne:
WNHauBuayanbHble 3a1aHNsL, CIPABOYHBIE MAaTEPUAIbl, KOHCIIEKTHI JIEKIIHA.
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3amanmue:

1.Haynauy BeIOpaHO HaTypajibHOE 4HCIIO, He mpeBocxosimiee 0. KakoBa BEposSsTHOCTH TOTO,
YTO 3TO YHUCIIO SBISETCS MPOCTHIM?

2.B knure 300 ctpanuu. Yemy paBHa BEpPOSITHOCTb TOT'O, YTO HAyraJ OTKpbITas CTpaHMIIA
Oyzer UMeTh HOMEp, KpaTHBIH 57

3. TlonOpackiBaroTcsi JBa UIPajbHBIX KYOHKa, MOJACYMTHIBAETCS CyMMa OYKOB Ha BEPXHHUX
rpansx. Uto BeposiTHEE- OIY4YUTh B CyMMe 7Hing?

IHopsinok BbINOJIHEHHS Pa0OTHI

1. Ompenenute coObITHEA, BEPOATHOCTh KOTOPOT'O HYKHO BBIUYUCIUTD.

2. TlpocuuTaiite obmee yrcio(N) BO3MOXKHBIX HCXO/IOB.

3. IlpocuuTaiite 4yrcIo UCX0a0B(M), OJIATONPUATCTBYIOMIMX HACTYIUICHUIO COOBITHS A.

4. Ucnonp3yiiTe ¢dbopMyy s BBIYUCICHHS BEPOSTHOCTH OINPENEIEHHOTO COOBITHSL.

PA) =§.

Xon paboTsi:

1.B ypue 10 oguHakoBBIX MO pa3Mepy M BeCy LIAPOB, U3 KOTOPHIX 4 KPacHBIX U OroayObIX.
W3 ypHbl u3Bnekaercss oauH map. KakoBa BEposSTHOCTh TOro, YTO M3BJICUEHHBIN IIAp OKAXKETCS
roiayosm?

Pemenue.

1. CoGbiTue A-«/3Bned€HHBbIN ap OKa3ancs roixyobIM».

2. =meno n=10

3. ymucio m=6

4. P(A)="===06

2.Bce narypanphbie unciia otl 1o 30 3anucaHbsl Ha OJUHAKOBBIX KapTOUYKAX W MOMEIICHBI B
ypHy. Ilocne TmiarenbHOro nepemMemuBaHUs KapTOYEK M3 YpHBI H3BJIEKAETCS OJHA KapTOYKa.
KaxoBa BepoSITHOCTB TOTO, UTO YHCIIO Ha B3ATOM KapTOUKE OKAXKETCsI KPaTHBIM 5?7

Pewenue.
CoOwiTHe A-«Ha B3sTOM KapTOUYKE YUCIIO . KPATHOE 5».
=mcmo N=30
grcao m=6(uucia 5,10,15,20,25,30)
Pl ="=2=02,

Eal e

3. U3 OykB cnoBa ougpgepenyuan Hayran BelOupaeTcss ojaHa OykBa. KakoBa BeposTHOCTb
TOTO, 4TO 3Ta OykBa OyneT: a) rIacHou, 0) cornacHoi, B) OykB CoObiTue A-«Ha B3siTOM KapTouke
YHCIIO . KpaTHOE 5».

Pemenne.

CoobbiTue A-«Hayraz BeiOpaHHas OykBa OyAeT TIacHOM ».
=mcao N=12(-4ucio OyKB B CIIOBE)

qrciao M=5(0yKBHI :u,e,e,u,a )

Pla) === %&: 0,417

qrciao M=7(0yKkBlI :0,p,,p,H,uy,1 )

CoobbiTe B-«Hayran BeiOpanHas OykBa OyJIeT COTIacHOM ».
=mcao N=12(-4ncio OyKB B CIIOBE)

P(E) ="=" 0,583

© o NO WD E

Cobbitue C-«Hayran BeiOpanHas OykBa OyneT OyKBOU u.
10. =meno N=12(-4yncio OyKB B CIIOBE)
11. gucio M=0(Takoil OyKBHI HET B JAHHOM CJIOBE )
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2. rw="=l=0

12
(I)opMa NMpeacTaBJdCHUs pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCSA, €ClIM paboTa BBIMOJHEHA B IMOJHOM 00BEME C COOIOIEHUEM
HE0OXO0TMMO TIOCTIEIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABIILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIMCH U BBEIYMCICHHA.

Ounenka ''Xxopomo' CcTaBUTCS, €CIHM BBIIOJIHEHBI TpeOOBaHUS K OIEHKE "OTIMYHO", HO
JONYIIEHBI 2-3 HeJoYeTa.

Ounenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €CIIM paboTa BHIMOJHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO MO3BOJISICT MOJYYUTh MPABUIBHBIC PE3YIbTaThl U BHIBOJIBI;
B XOJI€ TPOBEICHUS paObOTHI OBUTH TOMYIIEHBI OITHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €clid PadOTa BBHIMOIHEHA HE TOJHOCTHIO WU
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.
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