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1 BBEJAEHUE

Baxxnyto gacTh TeOpeTHYECKON M MPOPECCHOHATHHOM MPAKTUYECKOW MOJATOTOBKH OOYYAIOIIMXCS
COCTaBJISIOT IPAKTUUECKUE 3aHATHUS.

CoctaB m copepKaHMe NPAKTHYECKUX 3aHATUN HalpaBicHbl Ha peanusanuio PDenepanbHOro
rOCyIapCTBEHHOT'O 00pa30BaTEILHOTO CTAHIAPTA CPEIHEr0 O0IIeTro 0Opa30BaHHUS.

Benymell nunakTuyeckodl 1enpl0 NMPakTUYECKUX 3aHATUN sBiseTcs (opMupoBaHHE Y4eOHBIX
[IPAKTUYECKUX YMEHUM (YyMEHMM pelaTh 3aJayd [0 MaTeMaTUKE), HEOOXOAMMBIX B IOCIENYIOLIEH
yueOHOH e TeTbHOCTH.

B cootBercTBUM c paboueil mporpammoii ydeOHOTO mpenmera «MaremMaTuka» MpeayCMOTPEHO
IIPOBEJCHUE NPAKTUYECKUX 3AHATHH.

B pesynbTare uMX BBINOJIHEHHUS, y OOydYaroUIerocs MOJDKHBI OBITH C(HOPMHUPOBAHBI CIEAYIOIIHNE
pE3yJIbTaThI:

Ilpeomemmnuie:

- [IP1 - chopmMupoBaHHOCTH MPEACTABICHUNH O MaTEMaTHUKE KaK 4acTH MHUPOBOH KYJIbTYPHI M O
MECT€ MaTeMaTHKH B COBPEMEHHOW IMBHIIM3AIMH, O CIIOCO0AX OMUCAHUS HAa MAaTEMAaTUYECKOM S3bIKE
SBJICHUH PeajJbHOTO MUPA;

- [IP2 - chopMupOBaHHOCTH MPEACTABICHUI O MAaTeMaTHYECKMX IOHSATUSIX KaK O Ba)KHEHIIMX
MaTEMaTUYECKUX MOJENAX, MO3BOJAIOIIMX ONKMCHIBaTh M M3y4daTb pa3HbBIE IIPOLIECCHI M SIBJICHUS;
ITOHMMaHHUE BO3MOKHOCTH aKCMOMAaTU4YECKOI0 MOCTPOCHUSI MATEMaTUUECKUX TEOPUI;

- IIP3 - BrmajgeHue METOJAaMHU [OKAa3aTeNbCTB M aITOPUTMOB PELICHMS; YMEHHME UX IPHUMEHSATSH,
IIPOBOAUTD JOKA3aTEIbHbIE PACCYKICHUS B XO/I€ PEILICHUS 3a/]a4;

- [IP4 - BnajeHue CTaHIAPTHBIMM IPUEMaMU DPEIICHUS DPALMOHAIBHBIX W HPPALUOHAIBHBIX,
[I0Ka3aTeIbHbIX, CTEIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUI U HEPABEHCTB, UX CUCTEM;

- IIP5 - cdopMHpPOBaHHOCTb MpPEICTABICHUH OO0 OCHOBHBIX IOHSATUAX, MIESIX U MeEToJax
MaTeMaTHYECKOIo aHaJIN3a;

- [IP6 - BnaneHne OCHOBHBIMHM IOHSTHAMM O IIOCKMX M IPOCTPAHCTBEHHBIX I'€OMETPHUYECKHUX
¢durypax, uX OCHOBHBIX CBOMCTBaX; C(OPMHUPOBAHHOCTh YMEHHUS paclo3HaBaTh Ha YepTexkax, MOAEIAX U
B peaJbHOM MHpE reoMeTpudecKkre (PUrypbl; IPUMEHEHNE U3yUYEHHbBIX CBOMCTB T€OMETPUUYECKUX (UTYp U
(dbopMyI [Ji pelieHus: TeOMETPUUYECKUX 3a/1a4 U 3a/1a4 C IPaKTUYECKUM COJEepKaHUEM;

- [1P7 - cpopMHUpOBaHHOCTH MPEJICTABICHHUH O MPOLEccax U SIBICHUSIX, UMEIOIIUX BEPOSATHOCTHBIN
XapakTep, O CTaTUCTMYECKHX 3aKOHOMEpPHOCTSX B pEaJbHOM MHUpPE, 00 OCHOBHBIX IOHSATHUSX
JJIEMEHTAapHOM TEOPUM BEPOSATHOCTEH; YMEHMM HAaXOIUThb U OLIEHHWBATH BEPOSTHOCTH HACTYIUICHUS
COOBITHUI B MPOCTEHIINX MPAKTUYECKUX CUTYaLUIX U OCHOBHbBIE XapaKTEPUCTUKH CIyYalHbIX BEJINYMH;

- IIP8 - BnajeHne HaBBIKAMU HCIIOJIb30BaHMS IOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIPU PELIEHUU
3a1ad4;

- [1IP9 - chopmMHpOBaHHOCTH MpPEACTABICHUNA O HEOOXOAMMOCTHU J0KA3aTENbCTB MPU 0OOCHOBAHUU
MaTeMaTHYECKUX YTBEPKJIEHUH U POJIM aKCHOMATHUKH B IPOBEICHUH JAETYKTUBHBIX PACCYKICHUII;

- [TP10 - copmMHUpOBaHHOCTH MOHATUIHOIO arnapaTa MO0 OCHOBHBIM pa3jiesiaM Kypca MaTeMaTHKH;
3HAHUU OCHOBHBIX T€OpeM, (OpMys U YMEHUSI UX IPUMEHATh; YMEHHUS JI0Ka3bIBaTh TEOPEMBI U HAXOAUTH
HECTaHJapTHBIE CIIOCOOBI pellICHHs 3a1a4;

- IIP11 - cdopMupOBaHHOCTE YMEHHMH MOJEIUPOBATh pealbHbIE CUTYallUH, HCCIEA0BaTh
IIOCTPOEHHBIE MOJIENIN, UHTEPIIPETUPOBATH ITOJIYYE€HHBIN pE3yJIbTaT;

- [IP12 - chopMupoBaHHOCTH MpEACTaBIEHUN 00 OCHOBHBIX MOHATHUSX MaTeMaTUYECKOTO aHaIn3a U
UX CBOMCTBaXx, BJaJIcHHE YMEHHEM XapaKTepHU30BaTh MOBEJCHUE (PYHKIUI, HCIIOIB30BAaHHUE MTOTYUYEHHBIX
3HaHUM JJI1 ONMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEM;

- [IP13 - BnajmeHne yMEHMSIMHM COCTABJIEHUS BEPOSTHOCTHBIX MOJENEH IO YCIOBHMIO 3a7add U
BBIUMCJICHUS] BEPOSTHOCTH HACTYIJIEHUS COOBITUH, B TOM 4YHCI€ C MpUMEHEHUeM ¢GopMyll
KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPHUU BEPOSITHOCTEN; MCCIEeIOBAaHUS CIyYalHbIX BEJIWYHH IO MX
pacipeneneHuro.



Memanpeomemnmnuie:

- MP1 - ymMmeHHe CaMOCTOSITENIbHO OIPENENSITh LEIU JEATeIbHOCTH W COCTaBIATH IUJIaHbI
NEeSITeIbHOCTH; CAMOCTOSATEIBHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTHPOBATh JAEATEIHHOCTH;
WCII0JIb30BaTh BCE BO3MOKHBIE PECYPCHI ISl JOCTHXKEHHUS TTOCTABJICHHBIX 1EJEH U peann3alyy IJIaHOB
NesITeNIbHOCTH;, BIOMPATh YCIIEIIHbIE CTPATETUH B PA3IMUHBIX CUTYAIUX;

- MP3 - BnajgeHue HaBBIKAMH TI03HABATEILHOM, Yy4eOHO-MCCIIEOBATEIBCKON W TMPOCKTHON
NEeSITeIbHOCTH, HAaBBIKAMU pa3pelieHus] MpodsieM; CIOCOOHOCTh UM TOTOBHOCTh K CaMOCTOSATEIbLHOMY
MOUCKY METO/IOB PEIICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMYHbIX METOI0B TO3HAHNUS,

- MP4 - TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSITEIHHOM WH(OPMAIMOHHO-TIO3HABATEIHHOM
NEeSTeIbHOCTH, BIIQJICHUE HABBIKAMU TIOTYyYEHHUS HEOOX01uMol HH(OPMAIIUU U3 CIIOBApEH pa3HBIX THIIOB,
YMEHHE OpPUEHTUPOBATHCS B PAa3IMYHBIX MCTOYHHMKAX HHPOpPMAIUH, KPUTHUECKH OLIEHUBATh H
MHTEPIPETHPOBATH HHPOPMAIIHIO, MTOTYIAEMYIO U3 Pa3IMYHbIX UCTOYHUKOB;

- MP5 - ymeHue HCIONb30BaTh CpeAcTBa MH(GOPMAMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN
(mamee - WKT) B pelieHMM KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OpraHM3allMOHHBIX 3a1a4 C
coOmoieHneM TpeOOBaHUM HSProOHOMUKHM, TEXHUKH O€30MaCHOCTH, THTHMEHBI, pecypcocOepekeHus,
MIPaBOBBIX U ATUYECKUX HOPM, HOPM HH(OPMaLIMOHHON O€30I1aCHOCTH;

- MP9 - Binaienue HaBbIKaMU TIO3HABATENbHOM pedIeKCcur Kak OCO3HAHUS COBEPIIAeMbIX JIeHCTBUI
Y MBICTUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMH, IPAHMI] CBOETO 3HAHUS U HE3HAHMUSI, HOBBIX
MO3HABATENBHBIX 33/1a4 U CPEJICTB UX JOCTUKEHUSI.

Jluunocmmuule:

- JIP4 - cOopMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKW W OOIIECTBEHHOH MPAKTUKH, OCHOBAHHOI'O Ha JUAJIIOTe KYJIBTYp, a TAKKe Pa3sIUIHBIX
(dhopM 00LIECTBEHHOT'O CO3HAHUS, OCO3HAHHE CBOET0 MECTA B MOJIUKYJIHTYPHOM MHUPE;

- JIP9 - roTtoBHOCTh MU CIOCOOHOCTH K OOpa30BaHUIO, B TOM YHCIE caMo00pa3oBaHHUIO, Ha
MPOTSHKEHUH BCEW KU3HU; CO3HATENbHOE OTHOIICHHE K HEMPEPHIBHOMY OOPAa30BaHHMIO KaK YCIOBHUIO
YCTEIHOW MPOQEeCCHOHATBHON M 00IIECTBEHHOM NeATCIILHOCTH,

- JIP13 - oco3naHHbIil BbIOOp Oynyiied mpodeccuu U BO3MOKHOCTEH peanu3aluud COOCTBEHHBIX
KU3HEHHBIX TUIAHOB; OTHOIICHHE K MPO(ECCHOHATBLHON ACSITEIPHOCTH KAaK BO3MOXXHOCTH YYacTHsl B
pEIIeHNH JTUYHBIX, O0IIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIICHAIMOHAIFHBIX TIPOOIIEM.

BrinonHenue npakTuyeckux padoT no ydeOHON AucHuIuInHe «MaremaTrKay HalpaBieHo Ha:

- 000011IeHre, ChCTeMaTH3aIuio, YIIyOJeHue, 3aKpEIUICHUE, Pa3BUTHE U JCTATU3ALIUIO TOTyYE€HHBIX
TEOPETUYECKUX 3HAHUN M0 KOHKPETHBIM TeMaM Y4eOHOMH JUCIUITHBI;

- (hopMuUpOBaHHE YMEHHWI MPHUMEHSTH MOJyYCHHbIC 3HAHUS Ha TPAKTHKE, PEeaTH3alui0 IMHCTBA
MHTEJUIEKTYaJIbHON U MPaKTUYECKON AeATeIbHOCTH;

- (opmupoBaHue M pa3BUTHE YMEHHI: HaOII0/aTh, CPaBHMUBATH, CONOCTABIIATH, AHAIU3UPOBATDH,
Je7aTh BBIBOABI M OOOOIIEHMS, CAaMOCTOSTENBHO BECTH MCCIEOBAaHMS, IOJb30BATHCS PA3TUUHBIMU
IprUeMaMu U3MEpPEHU, 0pOPMIIATH pe3yabTaThl B BUE TaONINII, CXEM, TPapUKOB;

- Ppa3BUTHE UHTEIUIEKTYaJbHBIX YMEHUH y OyAymMX CHEHHaIMCTOB: aHAJTUTHYECKHX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTHBHBIX U JIP.;

- BBIPAaOOTKY MPH pEIIEHUH MTOCTABICHHBIX 337a4 MPO(EeCcCHOHANBHO 3HAYUMBIX KayeCTB, TAKUX KaK
CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTh, TOUHOCTb, TBOPUYECKAsi MHUIIMATHBA.

[IpakTHyeckue 3aHATHS IMPOBOAATCS IMOCIE COOTBETCTBYIOUIEH TeMBI, KOTopass oOecledrBaeT
HAJIMYHME 3HAHUH, HEOOXOTUMBIX IS €€ BBITIOJTHECHUSI.



2 METOOIUYECKHUE YKA3ZAHUSA
Tema 1.1. Pa3BuTue NOHATHSA 0 YHCJIE

IIpakTnueckoe 3ansaTne Ne 1

«Apn(bMeTn'—lecxne [lEi;lCTBPIﬂ Ha/Jl pAIHOHAJBbHBIMHA U KOMIIJICKCHBIMHA YU CJIaMHU»

Hean padotsi: [loBTOPUTH ACHCTBUSA C AEHCTBUTEIBHBIMU W KOMIUIEKCHBIMH YHCIAMHU.

Bbinosnus padory, Bl Oyaere:
YMeThb BBIIIOJHATH JEHCTBUS HaJl pAlMOHAIBHBIMU U KOMIUIEKCHBIMU YHCIIaMHU.

MarepuajibHoe o0ecnieyeHue:
I/IH[[I/IBI/IZIyaJILHBIC 3alaHus, CIIPaBOYHLIC MaTCpUalibl, KOHCIICKTHI JIGKIII/II;'I.

3ananmue:
1. BBINOJIHUTH ICHCTBUS C pAlMOHATbLHBIMU YHCIIAMHU:

7) § 3
2. Brmonnuts ﬂeﬁCTBHH C KOMIIJICKCHBIMH YHCJIaMM.

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

Ilopsinok BbINOJHEHHS padOThI:
BHHUMaTenbHO O3HAKOMBTECH C YCIIOBUEM 3aJaHMS.
[Tons3ysce CBOMMM IIKOJbHBIMU 3HaHUAMU (B ClIy4yae 3aTpyAHEHUS

CIIpaBOYHbBIMU MaTepI/IaHaMI/I), BBIIIOJIHUTC 3aJaHUC.

Xox padoThI:
3amanue Nel
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3amanue No2
Haiitu (8+1):(2-3i).

=R
Pemrenue. [lepenumiem 310 OTHOILIIEHUE B BUJIE IPOOU: 2-1( .

YMHOXHB, €€ YUCITUTEIb M 3HaMeHaTe b Ha 2 + 3 ¥ BBIIOJIHKUB BCE MPEOOPA30BAHMS, TOTYIHM:
Ca+0(2+30  LI+360 142

(2-a0302+307 13

(I)opMa NMpeacraBjJdCHusd pe3yjabTaTa: BbIIIOJIHCHHOC 3aJaHKC.

Kpurtepun onenku:

Ouenka "OTJIMYHO'" CTaBUTCSA, €CliM paboTa BBHIMOJHEHA B IMOJTHOM OOBEME C COOJIOIEHUEM
HEO0OXOIMMOM TOCIIEAOBATEIIBHOCTH JEHCTBUI; B OTBETE MPABUIHLHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alMCH U BBEIYHCICHHA.

Ouenka "'Xopouo' CTaBUTCs, €CIIM BBITIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JOMYIICHBI
2-3 Henmoyera.

Ouenka "yI10BJIeTBOPUTEIBLHO'" CTAaBUTCS, eclii paboTa BBIMIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJI€
MIPOBEJICHUS paOOTHI OBUTH JOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CIM pabOTa BBHIMOJIHEHA HE MOJTHOCTHIO WM 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE MO3BOJIAET CACNATh MPABHIbHBIX BHIBOJIOB.

Tema 1.1. PazBuTHEe NOHATHSA 0 YHCTIE
IIpakTuyeckoe 3ansaTue Ne 2
«ToxnecTBeHHBbIE MPEOOPA30BAHUSA PAIHOHAIBHBIX BbIPAsKEHUII»

Heas paGorbi: [loBTOpUTh (HOPMYIBI COKPAIIEHHOTO YMHOXKEHHS. 3aKpPEMUTh TEOPETHUYECKUE
3HaHUA, YTIyOJIeHHOE pelieHHe M3YyYEHHOTO MaTepualia, NMPUMEHEHUE MOJYYEHHBIX 3HAHWM s
penieHus 3aay.

Beinosinus patdory, Bel Oyaere:
YMeThb: pelIath 3a7a4u 1o aiareodpe.

MarepuajibHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHNS, CIPABOYHBIE MATEPUAIIbl, KOHCIIEKTHI JICKIIUH.

3ana}me: WgOCTHTB BBIPAXKCHUS:
a) (3p°-2y°).
6) (1 —a)-(1 +a)-(1 +a%)-(1 +a".
B)(x—m)*(x+m)>.
r) (2n — c)-(8n® + ¢3)-(c® + 2cn + 4n?).

Ilopsinok BbINOJHEHHSI padOThHI:

1. BHUMaTenbHO O3HAKOMBTECH C YCIOBHEM 3a/laHUS.

2. llonp3ysch CBOWMH INKOJBHBIMH 3HaHUSMH (B clydae 3aTpyAHEHHUS BOCHOJB3YHUTECH
CIPaBOYHBIMHU MaTepUaIaMu), IPUMEHUTE HYKHYIO (POPMYITy COKPAIIEHHOTO YMHOKEHHUS.

Xon paborsr:
3ananue: YOpOCTUTh BBIPAXKEHUS, MPUMEHUB (DOPMYJIbI COKPAIIEHHOTO YMHOKEHHS.
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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")=1-4°.
B)(X—m)% (x+m)*=(x>-2xm+m?)(x*+2xm+m?)=x*+2x3+x’m?- 2’ m-4x’m?-2xm*+m>*+2xm?* + +m* =
4 2.2 4
X' =2X'm*+m".
D @n- c)-(8n° + c®)-(c® + 2cn + 4n®= (2n — c)-( 4n® + 2cn +c%) (8n* + +c®)=(8n*- ¢®) (8n® + ¢¥)=
64n° —c.

(I)opMa NMpeacTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJHOM O0BEME C COOJIIOICHUEM
HEOOXOIMMOM IOCIEI0BAaTEILHOCTH JICUCTBUI; B OTBETEC NPABMWJIBHO W aKKypaTHO BBITIOJIHCHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka '"xopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAHMS K OLIEHKE "OTIMYHO", HO JOIYIIICHBI
2-3 Henmouera.

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid pabOTa BHIMOJHEHA HE MOJIHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IO3BOJIAET IMOJYYUTh MPaBUIIbHBIE pPE3yibTaThl U BBIBOJBI; B XOJI€
MpOBeICHUS pabOThI ObUIH AOMYIIEHBI OIIHUOKH.

OueHka "Hey10BJIeTBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE MO3BOJISET CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 1.1. PazBurHe NoOHATHSA 0 YUCTIE
IIpakTuyeckoe 3ansitue Ne3
«Pemenue pauoHaJBLHBIX YPaBHEHU D

Heab padoThbl: 3akperieHue TEOPETUUECKUX 3HAHUM, TOBTOPEHUE paHEe M3yUYEHHOI0 Marepuana,
(dhopMHUpOBaHKE YMEHUN PEIICHUS 3a/1a4.

Borinosinus padorty, Bul Oynere:

yMeTb:

- pelaTh palMoOHAIbHbBIE YPABHEHMSI, CBOASILNECS K TMHEWHBIM U KBaJAPAaTHBIM;

- HCII0JIb30BaTh rpauuecKuil METo]| pelIeHHs] YpaBHEHHUI;

- n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTHU PEIIEHUs] YpaBHEHUI;

- COCTaBJIAITh U pellaTh ypaBHEHUS, CBA3BIBAIOIINE HEU3BECTHBIE BEJIUYMHBI B TEKCTOBBIX (B TOM
qucie NPUKIAJAHbIX) 3a/1a4ax.

MarepuanbHoe o0ecnieuenue: VHauBHIyabHbIE 3aaHUs, CIIPABOYHBIE MaTEpPHalIbl, KOHCIIEKTHI
JIEKITUH.

3anaHue: pelInTh YpaBHEHUS:
a)(3x+1)" +(4x—1)° =(5x—2)".
x 7 _ 8
X—2 X+2 X' -4

Ilopsinok BbINOJIHEHHS PA0OTHI:
[Ipu pemieHnn ypaBHEHUH HCIONB3YIOTCS CIEAYIOLIME IMpaBuiia MPeoO0pa3oBaHUsS YpPaBHEHHH B
PaBHOCUJIBHBIE:



a) Kakoi- MO0 uJieH ypaBHEHHUS MOXHO TEpPEHECTH M3 OJHOM €ero 4YacTu B JPYIyl C
MIPOTUBOIIOJIOKHBIM 3HAKOM;

0) 00e yacTu ypaBHEHHUSI MOKHO YMHOXKHTh HJIM Pa3/IETUTh HA OJTHO TO YK€ YHCII0, oTaudHoe oT 0.
Pemenue ypasuenuii |-1l crenenu ¢ ogHol nepeMeHHOM

ax+b=0, (X =— a= Oj — TUHEeHOe ypaBHeHue | cTeneHu ¢ 0JHOM epeMeHHOM
a

ax’ +bx+c= O(a * O) — ypaBuenue |l crenenu ¢ ogHO# nepeMeHHO.

1. OnpenenuTh BU ypaBHEHUS U CIOCO0 €ro peuieHus.

2. Ecm ypaBHeHUe ApoOHO-pallMOHAIBHOE, TO HAWTH OOITUI 3HAMEHATEeb BCEX Ipo0Oei, KOTOphIE
BXOJSIT B ypaBHEHHUE.

3. YMHOXUTH 00€ 4aCTH YpaBHEHHsI Ha OOIIMI 3HAMEHATEb.
4. Pemuthb noiayyeHHOE 1I€JI0€ YpPAaBHEHHE.

5. Ilpon3Bectu MpoBepKy KOpHEH, U UCKIIOYUTH T€ U3 HUX, KOTOpbIE 00paIlaoT B HYJIb OOLIUI
3HAMEHATENb.

Tak kak MblI pemaeM ApoOHBIE pallMOHAIbHBIE YpaBHEHHs, TO B 3HAMEHaTeNsX ApoOeil OyayT
IepeMEHHbIE. 3HA4YUT, OyAyT OHM M B OOLIeM 3HaMeHarene. Bo BTOpOM IyHKTE aJrOpuTMa Mbl
YMHOKaeM ypaBHEHUE Ha oOuuil 3HameHatelnb. [Ipu 3TOM MOryT MOSBUTBHCSI IOCTOPOHHHME KOPHH, NMPHU
KOTOpBIX OOImuii 3HaMeHaTenb OyAeT paBeH HY/II0, a 3HAYUT M YMHOXKEHHE Ha Hero Oygaer
6eccmblicieHHbIM. [I03TOMY B KOHIIE 0053aTENIHO HYKHO CAEIaTh IPOBEPKY MOITYUYEHHBIX KOPHEH.

Pemnm ypaBHeHus:
a)(3x+1)" +(4x—-1)° = (5x—2)°
Packpoem ckoOku, mpuMeHsst GOPMYIIbl COKPALLIECHHOI'O YMHOXKEHUS (a+b)2 u (a—b)2

Ox% +6X+1+16xX> —8X+1=25x> —20X+4. 9X* + 6X+1+16X> —8x+1—25%> +20x—4 =0.
[TpuBeeM 1o100HBIE YICHBI, TIOTYIHUM
18x—2=0 2 1

18x=2 18 9
1
OtBeT: X = 9 KOpEHb YpaBHECHUS.

X 7 8
X—2 X+2 x°-4
PasnosxkuM X° —4 Ha MHOMKHUTENH M IEpPeHeceM BCE WiIEHBl YPaBHEHMS B JIEBYIO 4acThb. IIpuBeneM

Ipodu K 00IIeMy 3HaMEHATEeo:
X 7 8

x—2_x+2_(x—2)(x+2)
X(x+2)-7(x-2)-8
(x+2)(x-2)
x2+2x—7x+14—8:0
(x+2)(x-2)
X’ —5x+6
(x+2)(x-2)
ApoOb paBHA HYJIO, KOTJa €€ YUCIMTENb PaBEH HYII0, a 3HAMEHATelb He PaBeH HYyNo, T. €.
(x+2)(x-2)=0, = X#2; X#-2

x> —5x+6=0.

0)
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D=25-24=1

e
X2 =5
X =3;X,=2

KOPHM MOHO HaiiTH 10 Teopeme BueTa, HO Tak kak X#2, TO X, =2 — MOCTOPOHHHIl KOpEHb,

cJle/I0BaTeNbHO, pEllleHHeM ypaBHeHus oyaer X =3.
OtBer: X=3
6)x* —x+4=0
D=1-4.4=-15<0

OTBeT: AeHCTBUTEIBHBIX KOPHEN HET.
dopma npeacTaBieHusi pe3yJabTaTa: BBHITIOJHCHHOE 3a/IaHHE.

Kpurepun onenku:

Ouenka "oTau4HO" CTaBUTCS, eciu paboTa BBINOJIHEHA B TOJHOM O0BEME C COOJIFOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka "Xopouo' cTaBUTCS, €CIM BBHIOJHEHBI TPeOOBaHMS K OLIEHKE "OTIMYHO", HO JIOMYIICHBI
2-3 HemouerTa.

Ounenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii padOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISAET MOJYYUTh NPABUIbHBIE PE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTN AOMYIIEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIBHO'" CTaBUTCS, €CJIM PA0OTa BBHIOJIHCHA HE IMOJTHOCTHIO WM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACIATh MPABHIIBHBIX BHIBOJIOB.

Tema 1.1. PasBuTHe NOHATHS 0 YHCIIE
IIpakTnyeckoe 3ansaTne Ned
«PelieHue CHCTEM PALMOHAJILHBIX YPABHEHUI»
Ienb padorbl: [I0BTOPUTH pelIEHHE CUCTEM PALIMOHAIIBHBIX YPAaBHEHUH .

Boinosinus padorty, Bel Oynere
yMeTh:
— pelaTh CUCTEMBI PALIMOHATIBHBIX YPABHEHUH;
— HCIOJIb30BaTh rpaUuecKuil METO] PELIEHUs] CUCTEM PallMOHAJIbHBIX YPAaBHEHUM;
— n300pakaTh Ha KOOPIAWHATHOMN MIOCKOCTH PEIICHHE CUCTEM PAIlMOHATBLHBIX YPaBHEHU;
— COCTaBJIATH W pPEIaTb CHUCTCMbI pPalMOHAJIBbHBIX ypaBHeHI/Ifl, CBA3BIBAKOIIINE HCU3BCCTHBIC
BEJIMYUHBI B TEKCTOBBIX (B TOM YMCJIE€ TPUKIIAIHBIX ) 3a1a4ax.

MarepunanbHoe obecrnieyeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTC€pUajibl, KOHCIICKTbI .]'IGKI.II/IfI.

3ajaHue: pelINTh CUCTEMBI PALIMOHAIBHBIX YPAaBHEHMIA:
3x—15y =16,
1) y
2X+y=2
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{y+2x:6,_
2 2 _q’
2) 3X°—y° =8

1+2—1=0,
34Xy
2X+y-2=0

Iopsinok BbINOJIHEHHSI PAa0OTHI:
PELIUTh CUCTEMbI YPAaBHEHHI UCTIONB3YIOTCS CIIOCOOBI CIIOKEHHSI, TOJICTAHOBKH, Ipa)UIeCKHid.

PemnMm crucreMy AByX JTMHEHHBIX YPABHEHUM C ABYMs HEU3BECTHBIMH.

3x+8y =31
-10x-7y=-5
Pemum CUCTEMY BCEMU CHOCO6aMI/I, T.C. y6e,Z[I/IMC}I, 4TO pE3YyJIbTAT OJYYACTCA O,Z[I/IHaKOBHﬁ n

OTIpEeICITUMCS, KAaKOH M3 METOI0B 0oJiee parMOHAILHO MPUMEHHIM JJIsl TAHHOW CHCTEMBI.
1) Criocob moaCTaHOBKH.

31 8
{3x+8y:31 {3x+8y:31 x4dy=3 |X=g3Y
-10x-7y=-5 |10x+7y=5 10x+7y =5 10(%1_2yj+7y:5
310 80
———Yy+7y=5
Pelrtaem BTOpOE ypaBHEHHE OTHOCUTEIBHO «y»: 3 3 , IPUBEJIEM K 00IIeMy

3HAMEHATEIO 1 TaK KaK o 7 0 , TO
310-80y+21y =15
~59y =15-310
—295

~5Qy =-295; y=——"=5

y y 59
y =5, Torna X:E_§,5:§_£2_92_3

3 3 3 3 3

Ortget: (-3;5).
2) Coco0 anredpanveckoro CIoKeHHs

{3x+8y =31

-10x-7y=-5
ypaBHsIEM 10 MO0 KO3 (ULIMEHTHI ITPH X, 715 3TOr0 YMHOXKHUM IIepBoe ypaBHeHUe Ha 10, a
BTOpOE — Ha 3.

3x+8y=31 |10 30x+80y =310
~10x-7y=-5 |3 ~30x-2ly=-15
ITIOYJICHHO CJIOXKHUM U HOJ'Iy‘II/IMZ
59y =295

y=5

IOACTaBUM Y = 5 B moboe u3 ypaBHCHI/Iﬁ CHUCTCMBbI, HAIIpUMCEP B IIEPBOC, 3aTEM HalijeM X.

12



3x+8-5=31

3x+40=31

3x=-9

X=-3

nojryqaeM X = —3; Y =5, KaKk ¥ B [IEPBOM clIydJae.

Ortgert: (—3;5).

3) Ipadmueckmii criocob (ciaeayer HOMHHUTD, YTO PE3YIbTaThl MOTYT OBITh MTOJYYCHBI
MPUOIMKEHHO, YTO MOKHO OOBSICHUTH HAIIMM 3PEHUEM, YMEHUEM TPOBOIUTH JIMHUU, BELIOOPOM
Maciitaba, HeyJ00CTBOM 3aIMCH YUCIA U T.1.)

3x+8y =31
~10x—-7y=-5
I'padmkoM KaXI0TO ypaBHEHUs sBIsieTCS mpsiMast (puc. 1), a mpsimast onpeaensieTcs: IByMs TOUKaMHU.
3x+8y=31
x=0; y= 3t = SZ
8 8
X=2;6+8y =31
_31-6_25 31
3 8 8 8
X \1: -10x-7y=-5
\ 3\ 10x+7y =5
\ 25 \\ 5
R 2 x=0y==
15 y 7
) x=2;20+7y =5
' a5
PSRN IR ; 285 2 45 % 45 050 a?l\\i 2 25 3 33 ll= 7y = —15, y = —g = _2%
o : Orser: (-3; 5).
z: \
3 N

®opma npeacrapiaeHus pe3yJabTaTa: BHIIOJHEHHOE 3aJaHKE.

Kpurtepun ounenku:

Ouenka "oTau4HO'" CcTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOTHOM O0BEME C COOJNIOIEHUEM
HEOOXOMMOM TOCIIEeI0BATEILHOCTH NIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

Ouenka "'Xxopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBaHMS K OLIEHKE "OTIMYHO", HO JIOMYIIEHBI
2-3 HemoueTa.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISCT MOJYYUTh MPAaBUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MPOBEIEHUS paOOThHI ObUTH JOMYIIEHBI OIIMOKH.

Ouenka ""Hey/10BJI€TBOPUTEIbHO'" CTaBUTCS, €CIIM pabOTa BHITIOJHEHA HE TTOJIHOCTHIO UM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BHIBOJIOB.

Tema 1.1 Pa3Burue NOHATHSA 0 YHCJIE
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IIpakTuyeckas padora NeS
«PemeHue pauMoHAJIbLHBIX HEPABEHCTB)

Heanb padortbi: Llenb paboThl: MOBTOpEHUE paHEe H3YUYEHHOTO MmaTepuaia, 3aKperieHue
TEOPETHUUECKUX 3HAHUU, TPUMEHEHUE TEOPETUUECKUX 3HAHUM K PEIICHUIO MPAKTUYECKUX 3a/a4.

Beinosinus padory, Bl Oyaere:
yMeThb:
pelaTh paltoHaIbHbIE HEPABEHCTBA;
UCIOJIb30BATh TpapUUECKUIl METO/] peIlIeH!Us pallMOHAJIbHBIX HEPABEHCTB;
n300pakaTh Ha KOOPIMHATHOM MJIOCKOCTU PEIICHUE PAllHOHAILHBIX HEPABEHCTB;
COCTABJIATh M peIllaTh palMOHAJIbHbIE HEPABEHCTB, CBS3bIBAIOIIME HEU3BECTHBIC BEJINYMHBI B
TEKCTOBBIX (B TOM YHCJIE MPUKIAAHBIX) 33Ja4ax.

MaTepnaﬂbnoe odecneyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIG 3aJlaHus, CIIPABOYHBIC MAaTCpHaAJIbl, KOHCIICKTBI JICKIUH.

Baua}me: PCUIUTH pallMOHAJIBHBIC HCPABCHCTBA:

Loy Ix=1,2x=5 7
2 5 10
2. [5-2x/<3,

3. 5x—2-3x*>0

IMopsaaok BbINOTHEHHS] PA0OTHI:

[Ipu pemeHHH HEPABEHCTB HCIIOJIB3YIOTCS CIEAYIONIME MpaBHia MPEoOpa3oBaHHUs HEPABEHCTB B
PaBHOCHJIBHBIE!

a) KaKoi- 1100 UJeH HepaBeHCTBA MOXKHO EPEHECTH U3 OJIHOM ero

YacTH B JAPYIyl0 C TNPOTHUBOMOJOXKHBIM 3HAKOM, OCTaBUB IIPH 3TOM  0e3 M3MEHEHHs 3HaK
HEpaBEHCTBA;

6) o0e yacTW HEPaBEHCTBAa MOXKHO YMHOXXMTb WJIM DPAa3JeUTh Ha OJHO TO K€ IOJIOKUTEIBHOE
YHCII0, OCTaBHB IIPH ATOM 0€3 M3MEHEHHS 3HaK HEpaBEHCTBA;

B) 00€ 4aCTH HEpaBEHCTBA MOXKHO YMHOXHTb WJIM Pa3JeiMTh Ha OTHO U TO e OTpULIATENIbHOE YKCIIO,
HU3MCHHB IIpU 5TOM 3HAaK HEPABCHCTBA Ha HpOTI/IBOHOJ'IO)KHI:Jﬁ

IIpu pereHry cUCTEM HEPaBEHCTB HYXKHO PEIINTh KKI0€ U3 HUX U BBIOPATh 00I1ee pelieHue.

Pemnm HepaBeHCTBa.
1. 5y 7X_1+ 2X—5 >1
2 5 10

[lepeneceM Bce 4IEHBI B JIEBYIO YacTh M MPHUBEAEM K 00IIeMy 3HAMEHATENt0. 00N 3HaMeHaTelb
10; Tak Kak 3HaMEHATENb HE COJEPKUT IEPEMEHHOH, TO B JaJbHEHIIEM €ro MOXHO HE IHcaTh
(omycTUTB).

50x—-5(7x-1)+2(2x-5)-7>0

50x-35x+5+4x-10-7>0

19x-12>0

19x>12

12
X>—
19
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WA/ /1117177777777

19

)
Xe| —;+©
19

2. |5—2X| < 3TO ecTh
-3<5-2x<3

HCHOJ’ILSYH CBOMCTBA YMCJIOBBIX HCPABCHCTB, UMCCM

N/ // /71 S/ /7S >

-3 3

—-3-5<5-2X-5<3-5

—-8<-2X < —2; nenuM Ha (—2) , 3HAK HEPAaBEHCTBA MEHSCTCS
4>x>1 < 1<x<4

Wim MoxHO 3amucars B BHAC CUCTCMbI HCPABCHCTB
5-2x<3 -2X<3-5 —2X < -2 Xx>1
5-2x>-3 -2X>-3-5 |-2x>-8 Xx<4

1‘. 4-.

3. 5x—2—-3x* >0 - KBajpaTHOE HEPABEHCTBO YMHOKMM Ha (—1)

3x* —5x+2<0
Haiinem kopHU ypaBHEHUS:
3x* —5x+2=0
D=25-4.6=1
TS N S
X2 6 X =LX 6 3
I'padukom dynknuu Y= 3x* ~5X+2 spasercs napabosna (puc.2), BETBU KOTOpPOW HampaBJIeHbI

_ 2
BBEpX, a TOUKH nepeceueHus napadosnst u ocu OX x, =1, X, =—

N306pa3um reomeTpudecku:
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Pucynoxk 2. I'paduk ¢pynkuun

Tak Kak MBI peliaeM HepaBeHCTBO 3X° —5X+2 < 0, To pellleHueM HepaBeHCTBa Oy/IeT IIPOMEKYTOK

2
(unTepBan) X € 5;1
Otger: X€| —;1
TBET 3

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHOE 33 JaHKE.

Kpurepun onenkmn:

Ouenka "OTJMYHO'" CTaBUTCSA, €clid paboTa BBHINOJHEHA B IMOJTHOM OOBEME C COOJIOJIEHHEM
HEOOXOMMOW TIOCIIEAOBATEIFHOCTH ACWCTBUI; B OTBETE MPABHJIBHO M AaKKypaTHO BBIMOJHEHBI BCE
3aIlMCH, BBIYUCIICHUS, PUCYHKH U TPaPUKH.

Ounenka "'Xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHMS K OLIEHKE "OTIMYHO", HO TOMYLIEHBI
2-3 Henmoyera.

Ounenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJIHOCTBHIO, HO 00BEM
BBIITOJIHEHHOM YacTH TaKOB, YTO IIO3BOJISET IOJYYUTh HpPAaBUJIbHBIC PE3YylbTaThl U BBIBOJBI, B XOE
MIpOBEIEHUS pabOThI ObUIM JOMYILEHbI OIIMOKH.

Ounenka ""Hey10BJIETBOPUTEJIBHO' CTaBUTCS, €CIM paboTa BHIIOJHEHA HE MOJIHOCTBIO MM 00bEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENATh PABUIIBHBIX BBHIBOJIOB.

Tema 1.3. @ynkuum, ux cBoiicTea, rpapukun
IIpakTnueckas padora Ne6

«Hccaenopanne pynkuuii. CBoiicTBa JIMHEHHOH, KBaAPATUYHOMN, KyCOUYHO-JIMHEHHON 1
APOOHO-TMHEHHON QyHKIUID

eab paGoTbl: HAYUUTHCS ONMPEEIIATh YETHOCTh HEUETHOCTh (DYHKIIMHU, IPOBOIUTH UCCIIEOBAHHE
(GYHKIIMM HA MOHOTOHHOCTB, 3KCTPEMYMBI, HYJIH (PYHKUIUU U IPOMEXYTKH 3HAKOIIOCTOSHCTBA.

Beinosinus padorty, Bel Oynere ymers:

BBIUUCIIATh 3HAUE€HUE (YHKIUHU MO 33JaHHOMY 3HAUEHHUIO apryMEeHTa IpU Pa3JIMYHBIX Crocobax
3a/iaHus QYHKIUY;

OIpeJIeNIATh OCHOBHBIE CBOMCTBA YNCIIOBBIX (PYHKIUH, MILTIOCTPUPOBATh UX Ha rpadukax;

CTPOUTH IpapUKU M3Y4eHHBIX (DYHKIUH, WIUIIOCTPUPOBATH MO TpaduKy CBOWCTBA 3JIE€MEHTApHBIX
dyHKImi;

HCIOJIb30BaTh MOHATHE (DYHKIUU JJIsl OTIMCAHUS U aHAJIM3a 3aBUCUMOCTEH BETMUMH;

MarepuanbHoe o0ecnieyeHmne:
WNHauBuayanbHble 3a1aHNS, CIPABOYHBIE MaTEpUaIIbl, KOHCIIEKTHI JIEKIIUM.
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3amanmue:

1. Haiitu oGnacte onpenenenust GyHKIuu y =
X +x
3
X
2. Uccnenosats GyHKIMIO Y = ————— HA YETHOCT.
2(x+5)
3. HccnenoBath GyHkuio y =6+ x -(2x—1) Ha MOHOTOHHOCTH M 3HAKOIIOCTOSIHCTBO.

ITopsinok BbINOJIHEHHUSI PA0OTHI:

1) Haiigure obnacts onpenenenus GyHKINU.

Jljia HaXOXKJIEHUS! MPOMEXKYTKOB 3HAKOMOCTOSIHCTBA HalIUTE TOYKU MEPECeUEHUs C OChbI0 abciumce,
pemnB ypaBHeHnue y=0. Haiinennsie kopHHM pacctaBbTe Ha ocu OX B MOPSAKE BO3pACTaHUS U HAMaUTE
3HAK (PYHKIIMH HA KaXXJIOM U3 MOJy4YECHHBIX HHTEPBAIOB. 3allUIINTE PE3YIbTaT.

2) Haiigure o6nacTs onpeaeneHus GQyHKIUU. Y O€IUTECH, YTO OHA CHMMETPHYHA.

1.3amenure apryment ¢pynkiuu x Ha "-x". IlogcraBbTe 3TOT apryMeHT B ()yHKIMOHAIBHOE
BBIpa)KECHUE.

2.Y1upocTute BhIpakeHHUE.

3.Takum 00pa3oM, BbI OJTYYHIN OAHY U Ty ke (QYHKIHIO, 3aMCAaHHYIO JJIsl apryMEHTOB "X"
u'"-x". [TocMoTpuTE Ha ABE ATH 3aIIUCH.

Ecimn y(-x) = y(x), TO 3TO 4eTHast PyHKLHUS.

Ecau y(-X) =- y(X), TO 3T0 HeueTHast PYHKIHS.

Ecnu xe npo (yHKIUIO HEMb3sl CKa3ath, 4To Y(-X)=y(X) win y(-X)=-y(X), TO 10 CBOICTBY YETHOCTH
310 (hyHKIMSA 001Iero Buaa. To ecTh, OHA HE SBIISAETCS HU YETHOM, HU HEUETHOM.

4.3anumure caenaHHble BAMU BbIBOJIBI.

3) Haiigute o6macte ompeneneHus (QyHKIMM W HYIH (YHKIUH, €Clid OHM ecThb. MccnemyiiTe
(GyHKIHIO HA MOHOTOHHOCTB Ha MOJTyYeHHBIX HHTEpBaJIax.

®Oyuknus F(X) Ha3piBaeTCs Bo3pacTarouieiil Ha oTpeske [a,b] , ecau a1s MH0OBIX IBYX TOUYEK X1 U
x2 w3 [a,b] cnpaBemmBo HepaBencTBO F(X1) < F(X2), KOorma xi1< Xz.

®Oyuknus F(X) HaspiBacTcs yobIBatomeil Ha orpe3ke [a,b] , ecnu ast m00BIX IBYX TOYCK X W
x2 w3 [a,b] cnpaBemnuBo HepaBencTBoO F(X1) > F(X2), korma x3< Xz .

. X
1) Haiitu obnacts onpeaenenust yHKIUU Y = —F——— W NPOMEXKYTKH 3HAKONOCTOAHCTBA.
X +x
Pemenune:
1. O6nacth onpenenenus Gynkiuu: x° +x = 0,x(x+1) = 0,x, =0,x, # —1.PaccmoTpum Tpu

untepsana (—oo;—1), (—1,0)u(0;+00) . Ha unreppanax (—oo;—1)u(0;+00) x° +x =0, a Ha unrepsane (-1;0)
x” 4+ x < 0. INonyuaem, uto D(y)= (—o0;—1) LU (0;+0).

2. Hymneii ¢pyHKIIMH HET, T.K. # 0, cnemoBaTenbHO rpaduK He TepeceKaeT 0Ch a0CIIHCC.

_r

Vx? +x
3. Haiinem 3nak ¢yHkuuu Ha wHTepBanax (—oo;—1)u(0;+00). Ha unrepBane (—oo;—1) y <0 , Ha

untepBasie (0;4+00) y>0.

3

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

Pemenue: OOnacte omnpeneneHus. OyHKIMS ompenereHa Uil BCEX X KPOME TeX, KOTOpbIe
oOpararT 3HaMeHaTeIb B HyJb: X=-5, T0 ecThb D(y)=(—0;—5) U (-5;+00). T.k. 00J1acTh ONpeIeIICHUs HE
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CUMMETPUYHA , TO TI0O CBOMCTBY YETHOCTH 3TO (pyHKIUs oOmiero Buaa. To €cTh, OHA HE SBISCTCS HU
YEeTHOM, HU HEUCTHOM.

3) UccnenoBath  GyHKIHIO ) = 6\/7 (2x-1) HA MOHOTOHHOCTH M  HPOMEXKYTKH
3HAKOIIOCTOSIHCTBA.

Pemenue: O6yacts onpeaenenus pyukmuu: x > 0, 1.e. D(y) = [0;+oo).

Hymu ¢ynkmun: x1=0, x,=0,5.

[TpomexyTku 3HaKonocTosHcTBa: Ha uHTepBaiue (0;0,5) y <0, na unteppane (0,5+x) y>0.

[TpoMexyTK MOHOTOHHOCTH: JIOTUYHO paccMarpuBarh wHTEpBaT (0,5;+00). C Bo3pacTanumem
aprymenta ot 0,5 10+ 00 (QyHKIUS BO3pacTaer.

C[)opMa NMpeacraBjJaCeHusd pe3yjabTaTa: BbIIIOJIHCHHOC 3aJaHKC.

Kpurtepun onenku:

Ouenka "OTJMYHO'" CTaBUTCSA, €CliM paboTa BBHIMOJHEHA B IMOJTHOM OOBEME C COOJIOJIEHHEM
HEOOXOIMMOM TIOCTICIOBATEIIBHOCTH JCHCTBUI; B OTBETE MPABUIBLHO W aKKypaTHO BBIMOJIHCHBI BCE
3aMKCcHy, BEIYUCIICHUS, PUCYHKHU U TpapuKy.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIMYHO", HO JOIYIIEHbI
2-3 Henmoyera.

OuneHka "yI0BJIETBOPHUTEIBHO' CTAaBUTCS, €ClId pabOTa BBIMOJIHEHA HE IOJHOCTHIO, HO O00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISET IMOJYYUTh IMPABWIbHBIE PE3YNbTAaThl U BHIBOJABI; B XOE
MIPOBEICHUS paOOTHI OBUTH JOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1eTBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJHOCTBIO UM 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABUIbHBIX BHIBOJIOB.

Tema 1.3. ®ynkuun, ux cBoiicTBa, rpaduKku
IIpakTHyeckas padora Ne7
«IlocTpoenne u urenne rpapukoB GyHKIMID

Lenap padoThl: MOBTOpEHHE HM3YyYEHHOTO MarepHaia; NPUMEHEHHE TEOPETHMUECKHUX 3HAaHUM K
PELICHNIO TPAaKTUYECKUX 3a]au.

Beinosinus padory, Bel Oynere ymers:

BBIYUCIISITh 3HAUYCHUE (PYHKIIMU IO 33a/IAHHOMY 3HAUCHHMIO apryMEHTa IMPHU Pa3udHbIX CIOco0ax
3aJjaHus (QYHKIMH;

OTIpeENsATh OCHOBHBIE CBOMCTBA YMCIIOBBIX (DYHKIUHN, WIUTFOCTPUPOBATH UX HA IpaduKax;

CTPOUTH TpaUKMU M3YyYEHHBIX (YHKIUH, WITIOCTPUPOBATh MO TpadUKy CBOMCTBA 3JE€MEHTAPHBIX
bynKumii;

MCIOJIb30BATh MOHATHE (DYHKIIMU JJISl ONTUCAHUS U aHAJIM3a 3aBUCUMOCTEH BEJIMYNH;

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

3aganue: NocTpoUTh rpaduKu PyHKIIMA:
y=-3 X —fix—d

IHopsinok BbIMOTHEHHSI PA0OTHI
)I'paduk GpyHKIME y=ax’+Bx-+c, rae a# 0 CTPOMTCS 110 CIEAYIOMEMY AIrOPHTMY:
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o Omnwucare QyHKIMIO, 331aHHYIO HOPMYITOI y=ax2+Bx+c, rneaz=0;

8
0 3aaTh KOOPJMHATHI BEPIIMHBI Xp— ——; ) = ax? + ex + ¢ ¥ IOCTPOUTH
2a
TOYKY Ha KOOPIUHATHOM MIOCKOCTH;

o TPOBECTH OCh CHMMETPHH MapadoJIbl;

o ompenenuth Hylu (GyHKIUHM (€CIH 3TO BO3MOXKHO), OCTPOUTH TOYKH MO COOTBETCTBYIOUIMM
KOOpAMHATaM;

o  HAWTH KOOPAMHATHI TOUYKH MepecedeHns rpaduka (yHKIMU C OCBIO OpJMHAT U IIOCTPOHTE ee, a
TaKXe MOCTPOUTE TOUKY, € CUMMETPUYHYIO, HA KOOPJIMHATHOM IIOCKOCTH;

o  HailTh, ecau He0OXOAMMO, KOOPAUHATHI IOTIOJHUTEBHBIX TOUCK;

2)'padux GpyHkumMM y=x2+px+q, rae a# 0 cTpouTes 1O ClIeAYIONIEMY aJrOpuTMY:

o B xBagparHoMm TpexusieHe X +Px+(Q BbIICIUM MOJHbIA KBAaIpaT: X +px+q = (x-a)2+B

o Iloctpoum rpaduk GyHkImN y=x2

o Jlemaem mapamnenpHbIN nepeHoc rpaduka GyHKIUN y=x2 BIIOJIb ocu abcuwmcce Ha lal equHMn
BIpaBo, eciiv a> () wiu BieBo, eciu a< 0.

o /Jenaem mapamienpHbI nepeHoc BAoib ocu opauHaTr Ha IBI emunun BBepx, ecnu B> 0 uinm
BHH3, eciii B< (.

3) YroGbl MOCTPOUTH TpaduK (BYHKIHH y=X’+3 IOCTPOMM TpaduKk (GYHKIHH y=X° H CACIaeM
napajuiesbHbIi nepeHoc BoJib ocu Oy Ha 3 eIMHUIBI BBEPX.

Xox pabdoThI:

— I x? A
)ITocrpoum rpaduk pynxmms ¥ ~ Sx® -0x—4

y:—3x2 —tx—4

Pemenne: KBaJIpaTHYHAasI, rpaduk -
napa6ona, ¢ = -5 —3<0G CIICIOBATENIBbHO, BETBH HAIIPABIICHBI BHHU3.
Koopaunats! Bepiussl: (—1;-1).
il 1]

E

xﬁ = ==
2r=3) =4

Ya :—3(—£)2 —Gf—i)—4=-3+80-4=-I;

Hynu ¢pynxnuu:

~3xf —6x-4=0,

ix? +6x+4=10,

a=43 m=3 c=4

D=m? - Qac,

D=0-3.4=0-i2=-3, -3<(

JlelicTBUTENBHBIX KOpHEH HET. To ecTh, HET TOUEK MepeceyeHus C OChI0 aOCITUCC.

Touka nepeceuenus ¢ OV: (0; — 4).

Bomy X=05 1o ¥ =0+0-4=-4.

JlononautensHble Toukn: (1; —13), Tak kak y(1) =-3-1* -6-1-4=-3-6-4=-13;

Crtpoum rpadux.

Dlloctpoum  rtpaduk  PyHKIIUK sz-4x+3 C  TOMOIIbIO npeo6pa3OBaH1/H71.y=x2-4x+3—
KBaJpaTHuHasi, rpauk — napaGona, a=1, 1 >0 cleI0BaTeIbHO, BETBH HATIPABICHBI BBEPX, T.K. X-4X+3
=(x-2)>—1, 1o y=(x-2)?— 1. Crponm rpadguk QyHKIHH Y=X U JAe]aeM MapaUIeIbHBIA IEPEHOC BIOIb
ocu abcuucc Ha 2 eIMHHIIBI BIIPAaBO M BJOJbL OCH OpAMHAT Ha | exumHuiy BHU3. 3) Iloctpoum rpaduk
byHKIMHA y=x2-5 C moMomiplo mpeodpazoBanuil. UToObl OBl MOCTPOUTH Tpaduk GYHKIIHHA y=x2-5
NOCTPOUM Tpapuk (QyHKIMU y=x2 U cenaeM MapajulenbHb nepeHoc (puc. 3) Baonb ocu Oy Ha 5
€IMHUI] BHU3.
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y=x2-5

Pucynok 3. I'padux ¢pynkimu
®dopma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHCHHOE 33JaHHE.

Kpurepun oneHku:

Ouenka "oTau4HO" cTaBUTCS, eciu paboTa BBIIOJIHEHA B TOJHOM O0BEME C COOJIIOICHUEM
HE0OXOIMMOM TOCIEA0BATEIBHOCTH JEHCTBUI; B OTBETE MPABUIBHO U aKKypaTHO BBIMOJIHEHBI BCE
3aIlMCH, BEIYUCIICHUS, PUCYHKH U TPaQUKH.

Ouenka "Xopouo' cTaBUTCS, €CIHM BHITIOJHEHBI TPEOOBAaHUS K OLIEHKE "OTIMYHO", HO JOIMYIIEHbI
2-3 Heyouera.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM padOTa BBINOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIIIOJIHECHHOW YacTH TAaKOB, YTO IO3BOJIAET MMOJYYUTh MpaBUJIbHBIE pPE3yJbTaThl U BBIBOJBI; B XOJI€
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIINOKH.

Ouenka ""Hey10BJI€TBOPUTEIbHO'" CTaBUTCS, €CJIM pabOTa BBHIMIOJIHEHA HE MOTHOCTHIO HIIM 00BEM
BBITIOJIHCHHOW YaCTH paOOThI HE TTO3BOJISIET CAENIATh MPABHIILHBIX BHIBOJIOB.

Tema 1.3. Kopuu, crenenu jorapupmsl
IIpakTuyeckas padora Ne 8
«Penenue HPpaLHOHAJIBbHBIX YPABHEHUI»

Heap padorbi: O600MMNTH, 3aKPENUTh M CUCTEMaTU3UPOBATh 3HAHUS YYaLIUXCS MPHU PELICHUH
Pa3IMYHBIX BUJOB UPPALlMOHAIBHBIX YPABHEHU.

Beinosinus patdory, Bl Oyaere:
YMeETb!
pelaTh uppaloHalIbHbIE YPaBHEHUS.

MarepunanbHoe obecniedeHue:
I/IH}II/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTC€pUajibl, KOHCIICKTbI HGKHI/IfI.

3aganue:

T 1o _ .
1)Pemute ypaBHeHHe S—4x=1x+35 .
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2)Pemmts ypaBenue 9++V/x—-3 =x .

3)Pemuts ypaBHeHne Vx° —2 =+/3—4x .

4)Peunts ypasuenue ~4x+2 +/4x—2 =4

Iopsiiok BbINOJTHEHUSI PA0OTHI

DIlpn Bo3BeIEeHUM YpaBHEHHS B UETHYIO CTENEHb IIOJY4YacTCsl YpPaBHEHUE, SBISAIOLIEECS
CIIEACTBUEM MCXONHOTO. [[09TOMY BO3MOMKHO MOSBIEHHE IOCTOPOHHHMX PELICHUM YpaBHEHHs, HO
HEBO3MO)KHA moTepsi kopHel. [IpuunHa npuoOpeTeHnss KOpHEH COCTOUT B TOM, YTO IPU BO3BEICHUU B
YETHYIO CTEIEHb YUCEJI, PaBHBIX 110 aOCOJIOTHON BEIMYMHE, HO pa3HbIX 10 3HAKY, IOJIY4aeTcsl OJUH U
TOT K€ pe3ysbTar.

Tak Kak MOTyT MOSIBUTbCS IOCTOPOHHUE KOPHM, TO HEOOXOJMMO JieNaTh IPOBEPKY, MOJCTaBIIASA
HalJICHHbIE 3HA4YCHHUS HEU3BECTHOM TOJIBKO B IIEPBOHAYAIBHOEC YPAaBHEHHE, a HE B KAaKUE-TO
ITPOMEXKYTOYHBIE.

2) Ilpn pemieHMM HMppaLMOHAIBHBIX YpPAaBHEHUN IIOJIE3HO IIEpe]] BO3BEACHHEM O00EMX wvacTel
YPAaBHEHHs B HEKOTOPYIO CTeNeHb 'yeOUHUTb paauKaln', TO €CTb IPEICTABUTh YpPaBHEHUE B

BmeC’tx} =21INx) _

Torna nociie BO3BEACHUS 00enx yactei YpaBHEHU B N-yIO CTCIICHb paJMKall ClipaBa UCYC3HECT.

W A(x) = ¥ B(x)

3) YpaBHeHue PaBHOCHJIBHO KaXKJI0H U3 IBYX CUCTEM

: : | A(x) = B{x),
HA(x)y =¥ B(x) =
o o | A(x) =0,
Alx)= B(x).
ﬂkllA{x} — 2.5:-||B{x} ._:,_:: B: :' 0 el
(x) =

Aixy= Bix)
HOCKOJ‘IBKy II0CJIC BO3BCACHUA B quHon CTCIICHb nonyqaeM ypaBHeHI/Ie-CJ'IeI[CTBI/Ie A 0
MI)I JOJIDKHBI, peHH/IB €ro, BBIACHUTH, l'IpI/IHaI[J'Ie)KaT JIN HafIHGHHLIG KOpHI/I o6nacm onpeneneHm

HCXOJHOTO YpPaBHEHHUS, TO €CTh BBINOJHSIETCS JU HEPAaBEHCTBO Alx) 20 (nmnn B(x) 20 ). U3 stux
CHCTEM BBIOMPAIOT JUIs PELIeHUs Ty, B KOTOPOI HEPaBEHCTBO MPOIILE.

4) Bo3Benere o0e yacTu ypaBHEHHs B KBaJpaT U MPOU3BENETE MPUBEIEHUE MOJOOHBIX YJIEHOB,
NIEpEHECHUTE CllaraeMble U3 OJHOM YacTH paBeHCTBA B ApYryro. Yenunute paaukai. CHOBa BO3BeaAUTE 00e
4acTH ypaBHEHUs B KBajpat. Pemmure nonydyeHnoe ypaHenue. CuenaiTe NpoBepKy.

Xoa pa0doThI:

1) Peumnts ypaBHEHHUE

Af=3x+3=x-1

EA(x) = B(x)
AKKypaTHOG BO3BCIACHHUC B UYCTHYIO CTCICHb YPAaBHCHUSA BHA s © © COCTOUT B
nepexonec K paBHOCHHBHOfI €My CUCTCMC
: , | A(xy= B*(x),
WA(X) = B(x) =~
| B(x) 20
Blxyz0 .
HepasencrBo = B OTOM CHCTEME BBIpa)KaeT YCIIOBHE, IIPH KOTOPOM YpaBHEHHE MOXKHO

BO3BOJUTH B UCTHYIO CTCIICHB, OTCCKACT INOCTOPOHHUC PCIICHUS U ITO3BOJISICT 06XOIlI/ITBC$I 0e3 IIPOBCPKH.

YpaBHeHne Jr+3=x-1 PaBHOCHWJIBHO CUCTEME
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|% —3xr={(x-1)%,

lx-120
y rx-2=0
Pemras IMEPBOC YPABHCHUC OTOU CHUCTCMBbI, PABHOCUJIBHOC YPABHCHUIO - , IMOJIy4YUM
x =1 x, =-2
KOpHHU "1 15 SR .

Bropoii KOpeHb HE YIOBJIETBOPSET HEPABCHCTBY CHUCTEMbI M, CIICIOBATECIbHO, SIBISCTCS
MMOCTOPOHHUM KOPHEM MCXOIHOTO YPaBHEHHUSI.

Orser. ¥ =1

2)PemmiTh ypaBHEHHE

X+-f2x+3=0

nl — {5 —
Pemenne: MeTo/| yeIMHEH s paMKalia IPUBOJMT K YPABHEHUIO =% + I=6-x
DTO ypaBHEHHE PABHOCUIILHO CUCTEME

_|'lx +3=(6-x),
[6-xz0

y x

Pemas nepBoe  ypaBHEHHME OTOM  CHCTEMBI, IIOJYYMM  KODHH ~ 1 u: T, HO
yenosne @ = X =0 pymonnseres ronbko aisn X = 3,
Otser. * =3,

2 - - ™
3) Pemmuts ypaBHEHHE -05" + 3 - 6 = - 6x— 24 .
Pemienne: DT0 ypaBHEHHE PABHOCHIIEHO CHCTEME
|—9x% + 3 —6=—6x— 24,
|—6x—2420

2
. _ -
Pelrast mepBoe ypaBHEHHME JTOi CHCTEMBI, PABHOCHIBLHOE ypaBHeHHi0 — + T4+ = 0 , TIOTy4UM

X, = -1 X, = 2
KOpHH 51 .

OnHako mpu 3THX 3HAYEHUSX X HE BBIMOJIHIETCS HEPABEHCTBO — bx—24= 'U', Y TIOTOMY JAHHOE
YPaBHEHHUE HE UMEET KOPHEU.

OtBert. Kopheii Her.

4)Pemuth ypaBHEHHE

x5 +420-x= 7
Pemenne: Bo3Benem 00e yacTu ypaBHEHHUS B KBaJpaT M INPOM3BEAEM IPHUBEACHHUE IMOJOOHBIX

4JICHOB, IEPEHOC CIaraeMbIX M3 OJJHOM YaCTH PaBEHCTBA B IPYrYIO U YMHOKEHHE 00enx vactei Ha 1/2.
B pe3ynprare nosyuum ypaBHEHHE

= T — =11
“J'JI‘F- 20-x 1‘, SBJSAOIICECS clieacTBueM wucxomHoro. CHOBa BO3BEAEeM 00€ 4YacTh
ypaBHeHUs B kBajapar. [lonyunm ypaBHeHHe

(x+5H20-x) =14

2 -
KOTOPOE TIPUBOAUTCA K BUay ¥ —13x+44=10
DT0 ypaBHEHHE (TAKIKE ABIAIOIMIEECS CIEACTBUEM MCXOIHOTO) MIMEET KOPHU

=4 x, =11

O6a KOpHs, Kak MMOKa3bIBAET MPOBEPKA, YIAOBIECTBOPSIOT HCXOAHOMY YPaBHEHHUIO.
OTBer.

X, = -I1 x, =11 _
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®opMa npeacTaBjeHus pe3yJabTaTa: BbINOJIHEHHbIE 3a1aHus 1, 2.

Kpurepumn oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOJHOM O0BEME C COOJIIOICHUEM
HE0OXOIMMOM TOCIEA0BATEIBHOCTH JEHCTBUI; B OTBET€ NPAaBUIBHO W AaKKypaTHO BBIMOJHEHBI BCE
3aMUCH U BBIYUCIICHUSI.

Ouenka '"Xopomo' cTaBUTCS, €CIU BBINOJIHEHBI TPEOOBAHMS K OLIEHKE "OTIMYHO", HO JOIYIICHBI
2-3 Heyouera.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJIAECT IMOJYYUTh MPaBUJIbHBIE PE3yJbTaThl U BBIBOJBI; B XOJ€
MpoBeACHUS PAaOOTHI OBUTH TOMYIIEHBI OMTHOKH.

Ouenka "Hey10BJE€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON 4acTH pabOTHI HE MO3BOJISIET C/IeNIaTh IPABUIIBHBIX BHIBOJIOB.

Tema 1.3. KopHu, crenenu jorapugmsl
IIpakTnyeckas padora Ne9
«IIpeoGpa3oBaHus BbIpaKeHHil, COAePKANIMX CTeNEHU U PATMKATIbD)

Heap padorsi: O600MNTH, 3aKPENUTh U CHUCTEMATU3UPOBATh 3HAHUS YYaIIUXCA MPU PEIICHUU
KOHKPETHBIX 3aJJaHUH 110 TEME

Boinoinus padorty, Bul Oynere:

YMETh:

- HaXOJUTh 3HAYEHUS KOPHS, CTENIEHW HA OCHOBE OINPEICIICHUS, UCTIOJIb3Ys MPU HEOOXOIUMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA; MOJIb30BAThCS MPUOIMKEHHOM OLIEHKOM MPU MPaKTUYECKUX pacueTax;

- BBINOJHATH TPEoOpa3oBaHUs BHIPAKECHUM, TPUMEHSST (POPMYIbI, CBSI3aHHBIE CO CBOWCTBAMH
CTEIICHEM;

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHus, CIIPaBOYHBIC MaTCpUalibl, KOHCIICKTBI HeKHHﬁ.

3ananmue:
1) [IpoBecTu yrpoieHHe cTeneHel ¢ palioHaIbHBIM MTOKA3aTeIeM:

3c?d® —cd,,
TR
at+a?
RV
ava +bv/b 2./b
e EO L 2

IMopsiiok BbINOJIHEHHS] PA0OTHI
1) a) BeiHecuTe 3HaK MHHYC W3 TPOM3BEICHUS. BOCHIONB3yHTECh CBOWCTBOM CTEHCHH C
OTPHUIIATETILHBIM TIOKa3aTelieM. YTOTpeOUTe CBOWCTBO BOCIPOU3BEACHHS BO BTOPYIO CTENEHb. Jlms
OKOHYATENILHOTO YIIPOIIEHUSI 3TOr0 MpHUMepa BOCIOJIB3YWTECh MPABHIOM YMHOXEHHUs Jpobeii. B
MIOCJIEIHEM 1Iare BOCIOJIb3YHTECh IEJIEHUEM CTeTNIeHeH ¢ 0IMHAKOBBIM MOKa3aTeeM.
0) B »TOM cnyuae Hajgo MPUMEHUT CBOMCTBO CTEMEHEH ¢ OTPUIIATENBHBIM MOKaszareneM. UToOs
pasrpy3uTh MOIYYEHHYIO Ipo0b, HAJ0 Mpeodpa3oBaTh ATy ApooOs B aeneHue. [IpuBectu aApoOs Kk 00IIEMY
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3HAMEHATENI0 M TPOU3BECTH CIIOKEHHUE ApoOer ¢ oOmumM 3HameHaTteneMm. [locmeqHuM marom ciaenartb
COKpallleHHE.

2) Ompenennte TOPSAOK ACHCTBUS. BbIpakeHHe B TEpPBOM CKOOKE MPHBEIUTE K OOIIEMY
3HAMCHATENI0, B UHUCIHTENC CJACTaiTe TPYNIHUPOBKY W BBIHECHUTE OONIMA MHOMHUTENb 3a CKOOKY.
BrimonHuTe neneHue, cokpatuTe Ha oOmuMi MHOXUTENb. [lociaenHee nelcTBHE — CIOXKEHUE APOOEH
OJIMHAKOBBIMH 3HaMeHaTesiMu. [IpuBeauTe mogo0HbBIE CllaraeMebIe.

Xoxa pa6oTsl
() Ty

2.3 10,,10,17

X%y Xyrz

Bnauane Haz0 MpoBECTH PACKPBITHE CKOOOK, ISl 3TOTO BOCIIOJIB3YEMCSl CBOMCTBOM CTEIIEHEH.
5 (318),.(42) | 6-3

1) YnpocTuTth BhIpakeHue:

Yy 710 5-10,7-17 -12.3 _-3.-5_-10_

= 5 —x"TyT T =Xy Xy 2 =

X
BOCHOHB3yeMCﬂ CBOﬁCTBOM CTeHeHeﬁ C OTpHULATCIbHBIM ITIOKA3aTCIICM.
_y’ 1
T 12 ~3.5-10°

X e ySZ 0
3 1

Otser y12_ 3.5_10

X< x'y’z

2) YIpocTuTh BBIpOKCHHE

e+l 1
x\/;+x+\/;.x2_\/;

Pemenue. Beesiem o603Hauenne a =+/x , tormax = (Vx)? =a?, xJx=d’a=a°.
a+l 1

ad+a’+a a*-a

dopMyia U3 yCIOBHUS 3a/1a4 MOCIIE 3aMEHbI Oy/IET BBITJISACTh TaK:

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

Tor a+l 1 a+1 a(a—l)(a2+a+1)_ 5
e a3+a2+a.a4—a_a(a2+a+1)' 1 =(a+D(e-D)=a"-1

BepHeMcst K 3ameHe: a>-1=x-1.

OTtBer: x-1.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe
Kpurepuu onenkmn:

Ouenka "oTJMYHO'" CTaBUTCSA, €ClM paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HEO0OXOIMMOM TOCTEAOBATENHHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M aKKypaTHO BBIIOJHEHBI BCE
3aMUCH ¥ BBIYMCIICHUSI.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JOMYIICHBI
2-3 HenoueTa.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €clii pabOTa BHIMIOJHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacCTH TaKOB, YTO IO3BOJIAET MOJYYUTh NPABUIBHBIE PE3yJabTaThl W BBIBOJBI; B XOJ€
MPOBEICHUS] pa0OTHI OBUTH JOMYIIEHBI OIIMOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABIIBHBIX BHIBOJIOB.
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Tema 1.3. KopHu, crenenn Jiorapupmsl
IIpakTuyeckas padora Ne 10
«Pemenne nmoka3zareJbHbIX YPABHEHUIN»

Heas paGorbr: O0O0IMNTE, 3aKPENUTh U CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS MIPU PELICHUU
KOHKPETHBIX 3aJJaHUH 110 TEME

Beinosinus padory, Bel Oyaere:

yMeThb:

- pcuiaTth MOKa3aTCIIbHbIC YPABHCHUA, CBOAAIINECCA K JIMHEHHBIM U KBaApaTHBIM;

- HaXOJUTh 3HAUEHMsI KOPHS, CTENIEHH HA OCHOBE OIPEJIeNIEHUs], UCIIOJb3Ysl IPU HEOOXO0AUMOCTH
MHCTPYMEHTAJIbHBIE CPENICTBA; MOJIb30BAThHCS MPHOIMKEHHON OIICHKOM MPH MPAKTUYECKUX pacyerax;

~ BBINOJIHATh IPEe0Opa3oBaHUs BBIPAXKEHUH, NPUMEHsS (QOPMYJIbl, CBSI3aHHbIE CO CBOMCTBAMHU
CTEIICHEH.

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

3aganue:

Pemnts ypaBHeHue:

a) 3?45, 3= 1 ;
3 27

B) 01%°-05./01=0,001;

c) 4'[116jx _17.[£1JX+4:0.

Tops/10K BHINOJTHEHHSI PaGoTHI:

a-B) OOe YacTH ypaBHEHHs IPHBOIUM K oxHOMy ocHoBammio: a X =a®® rtme (a>0,a #1)
3areM ncrnons3yeM ciexyiomniee ceoiictBo: ( a'® =a®™) < (f(x) = D(X)).

c) Permaem kBajpaTHOE ypaBHEHHE OTHOCHTENBHO NepeMeHHoH (1/4),

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

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

2
01X%-05 .0110,5 013 = 01" -05+05_ 013 = 01X 2 — 043 3arem periaem ypaBHEHHE:

x2=3:x1:—ﬁ,x2 =J3.

®opma npeacTaBiaeHus pe3yJabTaTa: BHIIOTHEHHOE 3aJJaHNe

Kpurepum ouenku:

Ouenka "oTau4HO'" CcTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOTHOM O0BEME C COOJIOIEHUEM
HEOOXOMMOM TOCIEeT0BATETLHOCTH JICUCTBUI; B OTBETE NPABMWJIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIlMCU U BEIYUCIICHHS.

Ouenka "'Xxopouo' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIMYHO", HO JOMYIIEHbI
2-3 Henmouera.
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Ouenka "yI10BJIEeTBOPUTENbHO' CTaBUTCS, €CId pabdOTa BBIMOJTHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOTHEHHONW YacTH TaKOB, YTO IO3BOJISIET IMOJNYYUTh MPABHIBHBIE PE3yAbTAaThl U BHIBOJBI; B XOJE
MPOBEACHUS PAOOTHI OBUTH TOMYIIEHBI OTHOKH.

Ouenka "Hey10BJIE€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHEHHON YacTu pabOTHI HE MO3BOJISET CAENATh PABUIBHBIX BHIBOJIOB.

Tema 1.3. Kopuu, crenenn jorapugmbl
IpakTuyeckas padora Ne 11
«PemeHue nokazareJbHbIX HEPABEHCTB

Heas paGorbl: O0O0IMINTE, 3aKPENUTh U CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS MIPU PELICHUU
KOHKPETHBIX 3aJJaHUH 110 TEME

Boinoinus padorty, Bl Oynere:

yMeThb:

- pemiaTh NMOKa3aTelIbHbIC HEPABEHCTBA,

- HaxoJIUTh 3HAYEHUS KOPHS, CTEIIEHW Ha OCHOBE OMpPEEICHHs, UCIIONb3Ys MPU HEOOX0AUMOCTH
WHCTPYMEHTAJILHBIC CPEJICTBA; MOJIb30BATHCS MTPHOIMKEHHON OIEHKOM MPH MPAKTUISCKUX pacueTax;

- BBINOJIHATH MPEoOpa30BaHMs BBIPAKEHUH, MpUMEHsAS (OpPMYIbl, CBS3aHHBIE CO CBOMCTBAMHU
CTETICHEN.

MaTepnaﬂbnoe odecneyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIe 3aJlaHus, CIIPAaBOYHBIC MaTCpHUalIbl, KOHCIICKTBI JICKIMH.

3aganue:
Pemnte HepaBeHCTBO:

a) 1045 >-01;
x2-55 3
25\ (27,
B)| =~ — |
5] )

xX—4_
¢) 3 3<217

ITopsinok BbIMOJHEHHS Pa0OTHI:
O06e yacTu HEpaBEHCTBA MPUBEAUTE K OJHOMY OCHOBAHHIO: a'™ ~a [Ipu pemieHnn 1aHHOTO
O<a=<l1 a>1

uiau .
f(X) < D(x) f (x) = ®(x)

D(x)

HEpaBEeHCTBA MMeeT MecTo npeobpasopanue: a '™ = a®™
Xoxa paGoTsl
Peumre HepaBerncTBo: 5% - 2% 0173,

Pemenne: IlpeoGpasyem HepaBeHCTBO K BuAy: a ) =a®*. Jlna mesoif wacTm HepaBeHCTBa

HCIIONB3yeM CBOMCTBO cTenenei: a**b*=(a*b)* , nna npaBoii yacTu CBOKWCTBO cTeNeHeil ¢ OTPHUIATENLHEIM
OKa3aTeNeM, MOTyYaeM:

(5-2)" =10 ° 10" ~10° = x > 3.
(I)OpMa NpeaAcCTaBJICHUA PE3yJabTaTa: BEIIIOJIHCHHOC 3a/IaHNE

Kpurepum ouenku:
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Ouenka "oTJMYHO'" CTaBUTCSA, €clid paboTa BBHINOJHEHAa B TMOJTHOM OOBEME C COOJIOIEHHEM
HEO0OXOIMMOM TIOCTIEOBATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIHHO M AKKYpPaTHO BBIMIOJIHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ouenka "'Xopomo' CcTaBUTCs, €CIM BBITIOJHEHBI TPEOOBAHMS K OLICHKE "OTIHYHO", HO JOMYIICHBI
2-3 "Henmoyera.

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh MPaBUIbHBIE PE3yJAbTaThl U BBIBOJBI; B XO7E
MPOBEICHUS pa0OTHI OBUTH JOMYIIEHBI OIIHOKH.

Ouenka ""Hey/10BJIETBOPUTEIBLHO'" CTaBUTCS, €CJIU pabOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CENATh MPABIIILHBIX BBHIBOJIOB.

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

Heas padorbr: O0O0MHNTE, 3aKPENUTh W CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS NPU PEIICHUU
KOHKPETHBIX 3aJJaHUH 110 TeMe

Brinosinus padorty, Bl Oynere:

yMeThb:

- pelath Moka3aTeIbHble YPaBHEHHS U HEPABEHCTBA, CBOAIINECS K JIMHEHHBIM U KBaJPaTHBIM;

- HaxOJUTb 3HAYCHUSA KOPHA, CTCIICHU Ha OCHOBC OIIPCACIICHUA, UCIIOJIb3YA IIPpU HCO6XOI[I/IMOCTI/I
MHCTPYMEHTAJIbHBIE CPE/ICTBA; M0JIb30BATHCS MPUOIMKEHHOMN OLIEHKOHN MPH NMPaKTUYECKUX pacyeTax;

~ BBIIOJIHATH INpeoOpa3oBaHMs BbIPAXKEHUM, NpUMEHss (OpPMYJibl, CBSA3aHHBIE CO CBOMCTBaMH
CTEIEHEeH.

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHusA, CIIPAaBOYHLIC MaTCpUalibl, KOHCIICKTBI HeKHHﬁ.

3ananmue:
Pemuts ypaBHEeHHE:

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

B) 4.[116JX_17.[‘1JX+420.

Tops/10K BHINOTHEHHSI PaGOTHI:
a-B) OOe YacTH ypaBHEHHs IPHBOIMM K onHOMy ocHoBammio: a X =a®® rtme (a>0,a #1)

3areM ncrnons3yeM cienyromiee cBoiictBo: ( a'® =a®™) < (f(x) = D(X)).

Xox pa0doThI:

PemmmTe ypaBHEHHUE: 0,1"2_0'5 \/0—,1 =0,001.
Pemenne: [IpeoOpasyem ypaBHEHUE K BULY: a
017050105 _ 013 > 027 ~05+05 _ 013 5. 01+% ~013
3aTeM pelaeM ypaBHEHHE: x° =3 => X, = —\/? X, =+/3.

100 _ @00

Pemnte HepaBeHCTBO:

27



B) (25}"2‘5’5 <(27f;

9 — 125
X=4_3
C) 3 X <i
27
O06e yacTu HepaBEHCTBA MPUBEIUTE K OJHOMY OCHOBAHUIO: a'™ = a®», [Ipu pemenun gaHHOTO
O<a<l1 a>1

HEpaBEHCTBA MMeEET MecTo npeobpasopanue: a '™ = a®™

umu .
f (X) < ®(x) f (X) = ®(x)
(I)opMa NMpeacTaBjJaCHusd pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "OTJMYHO'" CTaBUTCSA, €clii paboTa BBHINOJHEHAa B IMOJTHOM OOBEME C COOJIOJIEHHEM
HEO0OXOIMMOM TIOCTIEIOBATEIIPHOCTH JICHCTBUI; B OTBETE MPAaBUIBLHO U aKKypaTHO BBIMOJTHECHBI BCE
3aIllMCH U BBEIYUCICHHA.

Ounenka "'Xxopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIMYHO", HO JOIYIIEHbI
2-3 Henmoyera.

Ouenka "'yI0BJIETBOPUTEIBHO' CTAaBUTCS, €Clii pabOTa BBIMIOJHEHA HE IMOJHOCTBIO, HO O0BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET IMOJYYHUTH MPABWIbHBIE PE3YNbTaThl U BBIBOJBI; B XOE
MIPOBEJICHUS pa0OTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJIeTBOPUTEIbHO' CTaBUTCS, €CIM PabOTa BBINOJIHEHA HE MOJTHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PaOOTHI HE MO3BOJISIET CIENIATh MPABMIILHBIX BBEIBOJIOB.

Tema 1.3. Kopuu, crenenn jorapugmbl
IMpakTuyeckas padora Ne 13

«HaxoxxaeHue 3HaYeHUH JJorapugpmMa no nNpousBoaIbLHOMY ocHOBaHHUIO. [lepexox oT ogHOrO
OCHOBAHHUA K APyromy. Beruucienue u cpaBHenue jorapupmos. Jlorapugmuposanue u
MOTEHIUPOBAHNE BbIPAKEHUID)

Heasb pa6orbl: O0O0MMNTE, 3aKPENUTh U CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS NPU PELICHUN
KOHKPETHBIX 33/IaHUi 110 TeMe

Boinoinus padorty, Bel Oynere:

yMeTh:

- HaxoJuTh 3HAYEHMs] KOpHS, CTENEHH, jorapudma Ha OCHOBE ONPEIENICHHUS, UCIOJB3YS IpU
HEOOXO/JMMOCTH  HMHCTPYMEHTAJIbHBIE CPEJICTBA; I0JIb30BAaThCsl NPUOJMIKEHHOW OLEHKOW mpu
MPaKTUYECKHUX pacyeTax;

~ BBINOJIHATH MpPeoOpa3oBaHusl BBIPAXKEHUH, MPUMEHSS (OPMYIbI, CBSI3aHHBIE CO CBOICTBaMHU
CTeNeHeH, JorapudmMos;

MarepuanbHoe o0ecnieyeHme:
WNHauBuayanbHble 3a1aHNSL, CIPABOYHBIE MAaTEpUAIbl, KOHCIIEKTHI JIEKIIHA.

3aganme:

1) Halinure 3Ha4YeHNs BBIpAKEHUN:
a) logs 135 — log 55,4;
b) log, 104 — log 4 6,5;

c) logs loge 333,
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2y Haliute 3HaYeHUS BBIPDAKEHUMN:
a) 5'%% % + 36/%% 19,
b) 2'°9,° + 81'%913.

1-log.,6 —log ,0125
) 27 098° 4799472

HOpﬂ)IOK BbIIIOJTHCHU A paﬁoT

1) Hcnonp3yiiTe  COOTBETCTBYIOIIME CBOWMCTBA JIOTapu(MOB M ONpECICHUE
norapudma.
2) Hcnonp3yiiTe 0CHOBHOE JIOTapu(MHUYECKOE TOKIECTBO U CBOMCTBA JIOTapU(pMOB.

Xox padoThI:
1) Bbraucoure: IogO -5 0,64+ log 0510-

Pemienne: |og 0.25 0,64+log 0’510 =
log, a

Hcnone3yem Gopmyity mepexoaa K HOBOMy ocHoBaHui0 10g, a = 005’ MOJIy4YUM
)

_ log, ;0,64
" log,, 0,25
Aajiee UCII0JIb3yeM CBOMCTBA norapmbMa CTCIICHHU U J'IOl"apI/I(bMa IIPpOU3BCACHUS
=log,s /0,64 + log,s10=1log,(0,8-10) =log, ;8 =-3.

OrtsBer: -3.

+l0g,510 = %Iogov5 0,64 +log,510 =

(I)opMa NnpeacTaBJICHUsA pe3yjabTaTa: BhIIIOJIHCHHOC 3a/JaHNE

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCSA, €CiM paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HEO0OXOIMMOM TOCTIEOBATENILHOCTH JEHCTBHI; B OTBETE MPAaBUIBHO U aKKypaTHO BBIMOJIHEHBI BCE
3aIUCH ¥ BBIYMCIICHUSI.

Ouenka "Xopouo' cTaBUTCS, €CIM BBITIOTHEHBI TPEOOBaHMS K OLIEHKE "OTIMYHO", HO IOMYIICHBI
2-3 HemoueTa.

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJIAET IMOJYYUTh MpaBUJIbHBIE PE3yJIbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObLTH JOMYIIEHBI OIIMOKH.

Ouenka ""Hey/10BJIETBOPUTENbHO'" CTaBUTCS, €CITM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISIET C/IENaTh PABUIBHBIX BBIBOJIOB.

Tema 1.3. KopHu, crenenu jiorapugmsi
IIpakTnyeckas padora Ne 14
«IIpn6anKeHHbIe BBIYHCICHUS M PellleHHe MPUKJIATHBIX 321a4»

Heasb pa6orbl: O0OOIMINUTE, 3aKPENHUTh U CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS MPU PELICHUU
KOHKPETHBIX 33/IaHUi 110 TeME

Boinoainus padorty, Bel Oynere:
YMETh:
- HaxOJUTh 3HAYCHHs KOPHS, CTEICHHU, JorapudMa Ha OCHOBE OINpEACIICHUsS, UCIOIB3Ys TpH
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HEOOXOJMMOCTH HMHCTPYMEHTAIBHBIE CPEICTBA; MOJB30BAThCA MNPHOIMKEHHOH OLEHKOH MpHU
MPAKTUYECKHUX pacyerax;

~ BBINOJHATH NPEOOpa30OBaHMs BBIPAKEHHH, MPUMEHSS (OPMYIIBI, CBSI3aHHBIE CO CBOHCTBAMH
CTETIEHEH, JTorapu(MOoB;

MarepunanbHoe obecrnieyeHue:
WNunuButyansHble 3a1aHNs, CIIPABOYHBIC MAaTEPHaIbl, KOHCIICKTHI JICKIIHH.

3aganue:
Boranciure: |0g 0.25 0,64+ IogO 510.

1-log,6 —log ,0,125
Haitaure 3HaueHue BbIpaKeHUs: 27 93 -4 94 .

ITopsinok BbINOJIHEHHUSI PA0OTHI:
log, a

log b

2) Ucnonb3yem CBOWMCTBA CTENIEHEN W OCHOBHOE JIOTapU(PMUUECKOE TOKAECTBO

1) Ucnonb3zyem dopmyiy nepexosa kK HOBoMy ocHoBanuto 109, a =

Xoa padoTsl
Brrauciure:

log,, ,50,64+log,;10=

0g, a
——— , IOJIyYUM

log

Hcnosnb3yem opmyity nepexosa K HOBoMy ocHoBanuio 109, a =
C

_ log, ;0,64
log,s 0,25

Jajiee UCIOJIb3yeM CBOMCTBA Jorapu(Ma CTENIEHH U JIorapu(mMa npou3BeIeHUs

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

+log,510 = %Iogoy5 0,64 +log,510 =

1-log.,6 —log ,0,125
Haiinure 3HaueHue BbIpaXeHus: 27 93 -4 94 .

Hcnons3zyem cBOMCTBA CTENEHEW W OCHOBHOE JIOTapU(MHUUECKOE TOKIACCTBO
— (33)1—Iog36 _4—Iog40,125 _

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

=73—0,125_1=l—8=—7f

-3 =
log ;6 6 8 8

4

3

OtBet: —7 Z
8

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHNe

Kpurepum ouenku:

Ouenka "oTau4HO'" CTaBUTCS, ecnu paboTa BBIOJIHEHA B TOTHOM O0BEME C COOJIOEHUEM
HEOOXOMMOM TOCIeNOBATEILHOCTH JIEUCTBUI; B OTBETE NPABMWJIBHO W aKKypaTHO BBITIOJTHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka "'xopomo' cTaBUTCS, €CIIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
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2-3 "Henmouera.

Ouenka "yI0BJIETBOPHUTEIBHO' CTAaBUTCS, €clid pabOTa BBIMIOJHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET IMOJYYUTh NPABUIbHBIE PE3YJAbTaThl U BBIBOJBL, B XOE
MIPOBEJICHUS pa0OTHI OBUTH JOMYIIEHBI OIIHMOKH.

Ouenka ""Hey/10BJIETBOPUTEJbHO' CTaBUTCS, €CIIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTH PabOTHI HE MO3BOJISET CENNATh MPABIIBHBIX BBHIBOJIOB.

Tema 1.3. KopHu, crenenn jorapupmsol
IIpakTnueckas padora Ne 15
«Peurenune Jorapu(pMu4YeCKuX ypaBHEeHH D)

Heas padorsi: O0O0MMNTE, 3aKPENUTh U CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS MPU PELICHUU
KOHKPETHBIX 3a/laHU 110 TeMe

Beinosinus padorty, Bel Oynere:

yMeThb:

- pewarts JorapupmMuyeckue, ypaBHeHHUs, CBOAIIMECS K JMHEHHBIM U KBAIPaTHBIM;

- HAXOJUTh 3HAUCHHs KOPHS, CTENEHH, Jiorapudma Ha OCHOBE ONpEICNCHHs, MCIONB3Yys NpU
HEOOXO/JMMOCTH  HMHCTPYMEHTAJbHbIE CPEJCTBA; IOJb30BaTbCid MPUOIMKEHHONW OLCHKOW IpH
MIPaKTUYECKUX PACUETAX;

~ BBINOJIHATH NPeoOpa3oBaHusl BbIPAKEHUH, NPUMEHss (OpPMYJIbl, CBSI3aHHBIE CO CBOMCTBaMHU
CTENEHEH, JorapudmMos;

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

3aganue:
Peumre ypasnenue: In(x+4)-In(x+3)=In3

Hcnonb3ys cBoiicTBa JorapumMoB 001 YaCTH YpaBHEHMsI IPUBOJIUM K OTHOMY OCHOBAHHUIO

log 4 f(X) = log 2 g(X), @> 1. [Torennupyem obe yactu ypaBHeHus, moiaydaem f(X) = g(X). Pemraem
MOJTy4eHHOE ypaBHeHUE. T.K. MOTCHIIMPOBAHUE YPAaBHEHUS MOXKET MPUBECTH K MOSBIICHUIO IOCTOPOHHUX
KOpHEM, TO JienaeM MpoBepKY. 3amrchiBaéM OTBET.

ITopsinok BbINoJIHEeHUs padoThI:
3anucarh 3aJJaHUE B TETPa/b U PELIUTh.

Xoxa padoTsl
log, 52 = (x —4)-log, 5.

Pemenue: CormnacHo CBOMCTBaM JorapupmMuuecKon byHKIIUU
log, 5% =log, 5" * <52 =5"* < \x+2 =x—4= x+2 = x? —8x +16; [IpuBOANM ypaBHEHUE K

2
CTaHIapTHOMY BUIY X -9x+14=0. Pemaem kBajpaTHOe ypaBHEHHE M IOJIydaeM KOPHH X1=2, Xp=/.
IIpoBepka MoKa3bIBAET, YTO X1=2 SABJISAETCS IOCTOPOHHUM KOpHEM. OTBeT: 7

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

Kpurepun onenkmn:
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Ouenka "oTJaMYHO'" CTaBUTCA, €clii paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HEO0OXOIMMOM TIOCIIEAOBATEIPHOCTH JEHCTBUI; B OTBETE€ MPABUIBLHO W aKKYypaTHO BBHITIOJHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ouenka "Xopouo' CcTaBUTCs, €CIM BBITIOJHEHBI TPEOOBAHMS K OLICHKE "OTIMYHO", HO JIOMYIICHBI
2-3 "Henmoyera.

Ouenka "yI0BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM pabOTa BBITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHOW YacTW TaKOB, YTO IO3BOJISIET IMOJIYYUTh MPABHIIbHBIE PE3YNIbTaThl U BBIBOJIBI, B XOJ€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJIbHO'" CTaBUTCS, €CJIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PaOOTHI HE MO3BOJISET CAENATh MPABIIIBHBIX BEIBOJIOB.

Tema 1.3. KopHu, crenenn jorapupmsol
IIpakTnueckas padora Ne 16
«Pemenue jJjorapupMuyecKux HepaBeHCTB»

Heas padorbr: O0O0MHNTE, 3aKPEIUTh W CUCTEMATH3UPOBATh 3HAHMS YYAIIMXCS TPU PEIICHUU
KOHKPETHBIX 3aJJaHUH 110 TeMe

Beinosinus padorty, Bel Oynere:

yMeThb:

- pewarts JorapupMuyecKre HepaBeHCTBaA;

- HaxoJuTh 3HAYEHMsI KOpHS, CTENEHH, JiorapudMa Ha OCHOBE OINpPEACNICHUs, UCIOJIb3Yys MpU
HEOOXOJMMOCTH  HMHCTPYMEHTAJIbHBIE CPEJICTBA; I0JIb30BAaThCSl NPUOJIMIKEHHOW OLEHKOW IpH
MIPaKTUYECKHUX pacyeTax;

~ BBINOJIHATh NPeoOpa3oBaHUs BBIPAXKEHUH, NpUMEHss (OpMyJsbl, CBS3aHHbBIE CO CBONCTBaAMHU
CTENeHeH, JorapudmMos;

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIE 3a1aHKS, CIPABOYHBIE MATEPUAJIbl, KOHCIIEKTHI JICKIIUH.

3aganue:
2logs(x —1) —logz(2x - 5)< 1

IMopsaoKk BHINOTHEHHSI PA0OTHI:

1)PaboraeM 1o anropuTMy: UCHOJB3YS OIpeneieHue jorapudma o0e YacTH HepaBEHCTBA
NPUBOIUM K OJHOMY OCHOBaHHMIO, T. €. MoyiydyaeM HepaBeHcTBO Buma log , f(X) < log 4 g(X). Eciu
ocHoBanue jorapupma a=x-3>1, To HepaBeHcTBO 10g 5 f(X) < log a g(X) paBHOCWIBHO THO0O0W W3

Fx) = g ()
C ) =0 {f[x] ~ g(x)
CUCTECM: g[x:l -0 HITH g[x:' _ .

Ecmu 0< x-3<1, to HepaBenctBo l0g 5 f(X) < log a g(X) paBHOCHIBHO TH000# M3 CHCTEM:
Flacl= gix)
flo) =0
glx) =10

Fld = glx)
flal =0

NI { . Pemaem MOJIYYCHHYIO CUCTEMY, 3allMCBIBAEM OTBCT.

2)B neBoii wacTM HepaBEHCTBa JellaéM NpeoO0pa3oBaHUs, WCIOJIb3ys CBOMCTBA JorapupMoB-
norapudM CTENeHu U JIorapu(M YaCTHOTO:

32



a =0,

logﬁ[gjzlogca—logcb, c=0, c#l, a=0, b=0

log a*=klog, a, c=0, c#l

1

ITonyuaem HepaBeHcTBO Buma log , f(X) < g(x), @ 1, koTopoe 3aMeHseM Ha PaBHOCHILHYIO
Flad < g(x)
cucremy: 4 | =) =0 penraem MOJYYEHHYIO CUCTEMY, 3alHChIBAEM OTBET.

glx) =10

Xox padoThl
1) Pemmtes HEpaBeHCTBO

lia;;_z;zx(x2 +2x + 2)£ 2.

Pemenue: HepaBeHCTBO paBHOCHIIBHO COBOKYITHOCTH CUCTEM

(2 2
X+ 2x +224x% X+ 2¢ +2<4x7,
2 2

X +2x+2>0, HIH X +2¢x+2>0,
0<2x <1 2x >
) 2
3x —2x-2<1, 3x —2x-220,

1 HiM 1
0<x<— x>
L 2 2
3[x1+ﬁ] [xl‘ﬁ]so, 3[x1+ﬁ] [xlﬁ]zo,

3 3 3 3

HIH

0<x<l x)l.

2 2
[IpuMeHnM METO UHTEPBAJIOB
1- 17 él+«)"177 1- /17 1+ '17

3 i3 3 3
.0 - % Lol l
- 2

xE[O;l]U llhﬁ, +°°].
3

Ortser: 2
2) Pemute HEpaBEHCTBO
2
X +x
logg 31logg <0
’ x+4
Pewrenue:
2 2
X t+Xx X +Xx
log, ;log, <log,;1, < log, >l
’ x+ ’ x+4
2 _
o Erxie o Gr3x-8)
x +4 x+4

[IpuMeHnM MeTO MUHTEPBAJIOB

) Y
oA AN S
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xel-4;-3)J(8 +=)

HpI/I OTHUX 3HAYCHUAX X BCC BBIPAXKCHUSA, CTOAIINC 101 3HAKaAMHU HOFapI/I(l)MOB, ITOJIOKHUTCIIBHBI.

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

OTtBeT:
dopma npeacTaBiaeHns pe3yJabTaTa: BHIIIOJHEHHOE 33/1aHNE

Kputepuu onenku:

Ouenka "oTJMYHO'" CTaBUTCSA, €clii paboTa BBHIMOJHEHA B IOJTHOM OOBEME C COOIOJIEHHEM
HEO0OXOIMMOM TIOCTIEIOBATEIPHOCTH JIEHCTBUI; B OTBETE€ NPABHIBLHO W AaKKYypaTHO BBHITIOJHEHBI BCE
3alMCH U BBEIYMCICHHA.

Ouenka "Xopouo' CcTaBUTCs, €CIM BBITIOJHEHBI TPEOOBAHMS K OLICHKE "OTIMYHO", HO TOMYIICHBI
2-3 Henmoyera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM pabOTa BBINIOJHEHA HE IMOJHOCTHIO, HO O00BEM
BBITIOTHEHHOW YacTHW TaKOB, YTO IO3BOJISET IMOJYYUTh MPABWIbHBIE PE3YNbTAaThl U BBIBOJBI; B XOJE
MPOBeICHUS pabOThI ObUIH AOMYIIEHBI OIIUOKH.

OueHka ""Hey10BJIeTBOPUTEIBHO'" CTaBUTCS, €CJIM padOTa BBHIIIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITIOJIHCHHOW YacCTH paOOThI HE MTO3BOJISET CACNIATh MPABHIILHBIX BHIBOJIOB.

Tema 1.3. Kopuu, crenenn jorapugmbl
IIpakTuyeckas padora Ne 17
«Pemenue sorapupmmuyecknx ypaBHeHHil 1 HEPABEHCTBY

Heanb paGorbl: O0O0IMNTE, 3aKPENHUTh U CUCTEMATHU3UPOBATh 3HAHMS YYAIMXCS NPU PELICHUU
KOHKPETHBIX 33/IaHUi 110 TeMe

Boinoainus padorty, Bel Oynere:

YMETh:

- pemaTk jorapupMUIECKIEe HEPABEHCTBA;

- HaxoJIuTh 3HAYCHWsI KOpHS, CTENEHH, JorapudmMa Ha OCHOBE OMpeAeNeHUs, HCIOIb3Yys MpHU
HEOOXOJUMOCTH HHCTPYMEHTAJIbHBIE CPEJCTBA; IOJb30BAThCS  MPHUOTMKEHHOM  OLIEHKOW Mpu
MPAKTUYECKUX PacyeTax;

~ BBINOJIHATH TNpeoOpa3oBaHMs BBIPAXKEHUI, NpUMEHss (OpPMYJIbl, CBSI3aHHBIE CO CBOWMCTBAMHU
CTeMeHeH, JorapupMoB;

MarepunanbHoe obecniedeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPaBOYHBIC MaTCpUalibl, KOHCIICKTHI J'IGKHI/IfI.

3ananusn:
3aganmne Nel. Pemmre norapudmMudeckue ypaBHEHHS U UX CUCTEMBI
a 0
logmx+4+loggxr+logge =2 {:gx—lg}f='?
gx+lgy =5

3aganmneNe2. Pemuth JorapumMuueckoe HepaBeHCTBO
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log, x+log, x+log, x<35
8
IMopsa0K BHINOTHEHHS] PA0OTHI:
1)PabotaeM 1O a&JITOPUTMY: KCIIOJB3Yysl OINpenesicHre Jorapudma o0e YacTH HepaBEeHCTBA
NPUBOAMM K OJJHOMY OCHOBaHHIO, T. €. Mojy4aeM HepaBeHCTBO Buaa l0g , f(X) < log 4 g(x). Eciu
ocHoBanue yorapudma a=x-3>1, to HepaBenctBo l0g ;5 f(X) < log a1 9(X) paBHOCHIBHO THO0OH H3

£l = gl
% {f[x] ~ g(x)
CUCTCM. g[;r:l - HITH g[x:' -0 .

Eciu 0< x-3<1, to HepaBenctBo l0g 5 f(X) < log » g(X) paBHOCHIIBHO JHO00H M3 CHCTEM:
Fla) = g(x) 0
fld) =0 {f - gx)
gld =0 L fGd =0

. Pemaem MOJIYYCHHYIO CUCTEMY, 3alIMChIBACM OTBCT.

2)B neBoil wacTM HepaBEHCTBa JellaéM NpeoO0pa3oBaHUs, HCIOJb3ys CBOMCTBa JorapupMoB-

norapudM CTEIeHH U JTOrapu(M YaCTHOTO:
log a®=klog_a, ¢>0, c#l, a=0.

logﬁ[nglogca—logcb, c=0, c#l, a=0, b=0

[Monyuaem HepaBencTBO Buzpa log ; f(X) < g(x), &> 1, koTopoe 3amMeHsieM Ha PaBHOCUIIbHYIO
Fled = g(x)

cucremy: 4 f lx) =0 Penraenm MIOJIyYEHHYIO CUCTEMY, 3aIIUChIBAEM OTBET.

glel =0

Xonx padoTsI:
3anucarh 3aJlaHue B TETPa/b U PELIUTh.
3) Pemute HEpaBeHCTBO

2
logzx(x +2x + 2)£ 2.
Pemenue: HepaBeHCTBO PaBHOCHUJIIBHO COBOKYITHOCTU CUCTEM

F 2 2
X +2x +224x°, X+ 2% +2< 452
x2+2x+2>0, HIH x2+2x+2>0,
0<2x <1 2x >1
‘2 2
3x - 2x-2<0, 3x -2x-220,
1 HiM 1
D<x< - x>
| 2 2
3[x1+‘ﬁ] [xl_‘ﬁ]so, 3[x1+‘ﬁ] [xl_‘ﬁ]zo,
3 3 3 3
HIIH
1 1
<y <— x>,
2 2

.

[IpuMeHnM MeTO MUHTEPBAJIOB

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

OTtBer:

(I)opMa NpeaACTABJICHUSA PE3yabTaTa: BEIIIOJIHCHHOC 3a/IaHNUEC
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Kputepun onenkn:

Ouenka "oTJaMYHO" CTaBUTCSA, €cliM paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOICHUEM
HEO0OXOIUMOM TIOCTIEAOBATEIFHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ouenka "Xxopomo'" cTaBUTCS, €CIU BBINOJIHEHBI TPEOOBAHMS K OLEHKE "OTIMYHO", HO JOMYIIEHBI
2-3 Henmoyera.

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €Clid PabOTa BBIMOJIHEHA HE IMOJTHOCTHIO, HO O00BEM
BBIMIOJTHEHHONW YacTW TakKOB, YTO IO3BOJISIET MOJYYUTh NPaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS pa0OTHI OBUIH JOMYIIEHBI OIIHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CJIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CIENATh MPABIIIBHBIX BEIBOJIOB.

Tema 2.1 OcHOBHbIE IOHATHS TPUTOHOMETPHH.
IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BbIPAa:KeHH

IIpakTnueckas padora Ne 18

«PaguaHHBIH MeTO/ U3MepPeHNsl YIJIOB BPallleHUs M CBSI3b C rpaaycHoii mepoii. Haxoxxaenne
3HAYEHUI TPUTOHOMETPUYECKUX QyHKIMID)

Heab padorbi: HayuuThcs mepexoauTh OT paJMaHHON Mephbl YIJIOB K TIpaayCHONM M 0OpaTHO.
Hayuurtcs HaxonuTh 3HAYCHHUS TPUTOHOMETPHUYECKUX (DYHKIIUN TIO OTIPEIEIICHUIO.

Boinoinus padorty, Bl Oynere:

yMeThb:

- HaXOAWUTH 3HAYCHHUA TPUTOHOMETPUUCCKHUX BI)Ipa)KCHI/II\/'I Ha OCHOBEC OIIPCACIICHUSA, UCIIOJIB3Yyd IMPU
HEOOXOIMMOCTH  WHCTPYMEHTaJbHbIE CpPEICTBA; TOJb30BAThCS MPUONMIKEHHOW OLIGHKOW Tpu
MPAKTUYECKUX pacyeTax;

~ BBIMIOJIHATHh TpeoOpa3oBaHUsl BBIPAKEHUH, TpHUMEHsAS (GOpPMYIbl, CBS3aHHBIE CO CBOWCTBAMU
TPUTOHOMETPUUECKUX (PYHKIIMH.

MarepuajibHoe o0ecrieyeHue:
WNHnuBuayanbHbIe 3a/1aHKs, CIIPABOYHBIE MATEpUaAIbl, KOHCIIEKTHI JIEKIIHI.

3apanmue:
1. BeIpasure B paguaHax BEIMYHHY yIJa, 3aJaHHOTO B Ipajycax
a) 150° 6)450° B)40°
2. Bripasute B rpagycax BeIHYUHY YIJia, 33JaHHOTO B pajiaHax
L 6)4m  B) =
a) ic k'l
3. Ucnonb3ys omnpeneneHuss TPUrOHOMETPUUECKUX (YHKIUH, HaluTe 3HAKU 3TUX (YHKUUN 1UIs
YIJIOB:
" M
a) —210 0) 5

IHopsAoK BHINIOJIHEHHS PA0OTHI

1. Pajiannas u rpaycHas MephI CBA3aHBI 3aBHCHMOCTBIO 180° = 7 padua. TlosTomy 1° = ——,
T

3HAYUT & ° = — & praciaan,
13

v ) 1ap®
2. YTOOBI BBIPA3UTH YrOJl B TPATYCHOI MEPE BOCTIONB3YHTECh COOTHOMICHHEM 1pad = =—.
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3. Haueptute eOWMHUYHYIO OKPYXHOCTb, OTJIOXXHTE 3aJaHHBI yroj, IOMHS, YTO
MOJIOKUTEITBHBIM CUUTACTCSI YTOJI, OTKJIAJABIBAEMBI MIPOTHUB YACOBOW CTPENIKH, a OTPUIATEILHBIM — 10
4acOBOM CTpEJIKeE.

o Cunycom yena o Hasvleaemcs OpOUHAmMA MOUYKU eOUHUUHOU OKPYICHOCMU, NOJYHYEHHOU npu
nOBOpOMe HAUANILHO20 PAOUYCca HA Y2Oil 0.

e Kocunycom yena o Hazvléaemcsi abcyucca mouku eOUHUHHOU OKPYICHOCMU, NOJYUEHHOU Npu
nOBOpOMe HAUAIbHO20 PAOUyca HaA Y2Ooil 0.

o Taneencom yena o HA3bLIBACMCS OMHOULEHUE OPOUHAMbL MOYKU €OUHUYHOU OKPYICHOCMU K ee
abcyucce.

e KomaHneencom yena 0. Ha3vleaemcs OmHouleHue aoCyuccol mouky eOUHUYHOU OKPYICHOCMU K ee
opouname.

Xopn padoThrI:
1. Beipasute B paguaHax BeJIMUHUHY yIUIa, 33JaHHOTO B Ipajlycax
a) 120° 6)225° B)10°

T T

o — , o _ 2T, o — , °=g_11:' o _T | o T
a) 120°=_-120°="F 6)225°= - 225°="7; B)10°=—_.10°= T,
2. BLIpa3I/ITe B I'paagycCax BCIIMYUHY yI'Jid, 3aJaHHOT'O B paAhaHax
i 6) m B) i
2) 5 a ‘
a !_fr:ﬁ,!_frzluao 6)2_“:£,2_“:4Do )E_Trzﬁs_“:]jno
] T 3 k] T k] -] T B

3. Ucnonb3ys omnpeneneHus TPUrOHOMETPUUECKUX (YHKLUH, HaluTe 3HAKU 3THX (QYHKIMH as
YIJI0B:
T
a)-120°  6) =
[TocTporM €IMHHYHYIO OKPYKHOCTb M OTJIOKMM JaHHBIC yIJbl. Yroja—120° OTKJIaabIBaeM II0
4yacoBoii cTpenke. Touka, cooTBeTCTBYIOMIAst yriay —120° nexxut B |1l ueTBepTH, 3Ha4uT,
cos(—120°) = 0, sin{-120% =< 0,
tg (—120°) = 0, etg(—120") = 0.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHNE

Kpurtepun ounenku:

Ounenka "OTJMYHO'" CTaBHUTCA, €clii paboTa BBINOJIHEHA B IMOJHOM 00BEME C COOMI0aEeHHEM
HEOOXOMMOM TOCIEeI0BAaTEILHOCTH JIEUCTBUI; B OTBETE NPABWJIBHO W aKKypaTHO BBITIOJTHEHBI BCE
3aMKCy U BBIYUCIICHUS.

Ouenka "xopomo' cTaBUTCS, €CJIU BHIIIOJHEHBI TPEOOBAaHUA K OLICHKE "OTJIMYHO", HO TOMYLICHBI
2-3 HenmoueTa.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IO3BOJSET IMOJYYUTH MPABWIBHBIE PE3YNbTAaThl U BHIBOJBI; B XOE
MpoBeACHUS PAaOOTHI OBUTH TOTYIIEHBI OITHOKH.

Ouenka "Hey10BJI€TBOPUTEIBbHO'" CTaBUTCS, €CIIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIET CACNIAaTh MPABHIbHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIE IOHATHSA TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUTOHOMETPHYCCKUX BbIPAKeHU I

IIpakTnyeckas padora Ne 19

«IIpeoOpa3oBanue TPUTOHOMETPHYECKHUX BbIpakeHH. OCHOBHBIC TPHTOHOMETPHYECKHUE
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TOKICCTBA»

Heans paGorbl: Hayunthcs HaXOAUTh 3HAYCHHUS TPUTOHOMETPUUYECKHX (YHKIHUMA, HCIOJIB3Ys
OCHOBHBIE€ TPUTOHOMETPUUECKHUE TOXKIECTBA.

Beinosinus padory, Bel Oyaere:

yMeThb:

- HAaXOAUTb 3HAYCHHUA TPUTOHOMCTPUUCCKHUX Bblpa)KeHI/Iﬁ Ha OCHOBC OIIPCACIICHUSA, UCIIOJIb3Ys IIPU
HEOOXO/JMMOCTH  HMHCTPYMEHTAJbHbIE CPEJCTBA; IMOJb30BaTbCid NPUOJIMKEHHOW OLEHKOW 1mpu
IIPAaKTUYECKUX pacyeTax;

~ BBIIOJIHATh NPEeo0pa3oBaHUs BBIPAKEHUH, NPUMEHssT (OPMYIbI, CBSI3aHHBIE CO CBOICTBaMHU
TPUTOHOMETPHUYECKUX (DYHKIIUH.

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

3aganue:
Haiigure 3HaueHus: TpUroHOMETpUYECKUX (PYHKIUMN, €CITU U3BECTHO:
3
1) i W= —, z P
11 2
3 T
K= —- Q= —
2) ros ST S

a T
o= ——, %
3) tg oy SEE T

IMopsiiok BbINOJIHEHHS] PA0OTHI

1. 3anummTe, 4TO JAHO B 3aJaHUH.

2. 3anumute (HOpMYNbBl OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB, COJEpI)KAIIUE JaHHYIO
(GYHKIUIO U TY, KOTOPYIO HEOOXO0IMMO HAWUTH.

3. Boipaszute HeusBecTHylo ¢yHkiuio. Eciu HeoOXoaumMo u3BIE€Yh KBaJApaTHBIA KOpPEHb, TO

OTIpeIeNIUTE 3HAaK UCKOMOW (DYHKILIMHU, UCTIONb3Ys 3a/1aHHYI0 YETBEPTh.
4. BpluucinTe 3HaUYCHMsI BCEX HEU3BECTHBIX (DYHKIIMH.

Xoa pa0doThI:
Haiigute 3HaueHus: TPUrOHOMETPUYECKUX (PYHKLNMN, €CIIU U3BECTHO:
k|
1) cos x=10.8, Tﬂ == 2w
2) sin = IZI,E:,% = T
1T
K= — -, - =
3) tg 3y TEeTw
kli
: = — =K
a) Hano: cos 0.8, o =m= dm
Haiitu: sin o, tg o ctg o
Pemrenue: 1)3anuiiemM 0oCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO
cos? ot 4sin® w=1
BbIpazuM U3 HEro UCKOMYIO (PYHKIUIO sin o= ++/1 — cos? o
Tak  kak CHUHYC B IV uyerBepTH UMeeT OTpULIATEIILHOE  3HAa4Y€Hue,  TO
sin = —/1 — 0,64 = —/0,36 = —0,6.
2) 3anuiieM OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO

i =

tg =

4 ros o

HO,Z[CTaBI/IM HN3BCCTHBIC 3HAUYCHUA U HaﬁHeM HCU3BCCTHYIO (I)yHKI_II/IIO
—0.6 f 3

tg o= =——=——=-0,75

R 4
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3) 3anuiiieM OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO
tgooetge =1
Bripasum u3 Hero HCKoMyro QYHKIUIO ctg 5= mim
4 1
ctg o= _E =-1 E
6) Mlamo: ) sin o= 0,6, <o =
Haiitu: cos o, tg o, oty
Pemrenue: 1)3anuiiemM oCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO
cos? o 4sin® w=1
BhIpazuM 13 HEr0 HCKOMYIO PYHKITUIO cas o= ++1 — sin? o
Tak kak kocunyc Bo |l yeTBepTH OTpULIATENCH, TO cos x= —1 — 0,36 = —0.8.

2) 3anuimeM OCHOBHOE TPUTOHOMETPHUYECKOEC TOXKIACCTBO

zim o
tg W=
4 r£os ol
[ToscTaBUM U3BECTHBIC 3HAYCHUS U HAlIeM HEU3BECTHYIO (DYHKITUIO
0.6 & 3
g o= =—_=—_=—|:|,T5
5" 0eT T8 T a

3) 3amuiieM OCHOBHOE TPUTOHOMETPHYECKOE TOXKIIECTBO
tg oootge =1
1
o= —
Beipazum 13 Hero HCKOMyI0 (pyHKIUIO ctg -
4 L 1

ctg = ——=—-1—

4 33
ir
a'z
Haiitn: cos o, sin o, ptg o

B) [laHo: tg w=—Z, - <m=mw

Pemenue: 1) 3amnuieM 0CHOBHOE TPUTOHOMETPHUUECKOE TOKIACCTBO
tg oootge =1

L L
BbIpazuMm 13 HEro HCKOMYI0 (DYHKIUIO ctg &= rtg o= —17

tgo

2) 3amnuiieM OCHOBHOE TPUTOHOMCTPUUICCKOC TOXKIACCTBO
1

1+ féi'z o= cos? o

L
BbIpazum 13 HEro HCKOMy0 (PyHKIUIO ros &=+ Trvtats

Tax xak kocunyc Bo || yeTBepTH oTpHuLaTeneH, TO oz &= — =-——=—--=-0.8.

3) 3amuiieM OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO

cos? o 4sin® w=1

BeIpazum u3 Hero HCKOMY QYHKIHIO sin = +~/1 — caz? o

Taxk kak cunyc BO || 4eTBepTH MONOKUTEIBHBIN, TO sin &= /1 — 0,64 = /T.36

0.6.
(I)opMa NMpeacTaBJACHUSA PE3yJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ouenku:
Ouenka "oTau4HO'" CcTaBUTCS, ecnu paboTa BBINOJHEHA B TOTHOM O0BEME C COONIOCHUEM
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HEeoOXOIMMOM TOCIEeN0BAaTENIbHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aMUCH U BBIYUCIICHUSI.

Ouenka '"xopomo' cTaBUTCs, €CIM BBIMOJIHEHBI TPEOOBAHMS K OIIEHKE "OTIMYHO", HO JOIYIICHBI
2-3 Heyouera.

Ouenka "ya0BJIeTBOPUTENbHO' CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISIET MOJYYUTh NPABUIbHBIE PE3YNbTaThl U BBIBOJBI; B XOJI€
MpoBeACHUS PAOOTHI OBUTH TOMYIIEHBI OTHOKH.

Ouenka ""Hey10BJI€TBOPUTEIBHO'" CTaBUTCS, €CIM PadOTa BBHIIOJIHEHA HE MOJTHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CENaTh MPABUIIbHBIX BBHIBOJIOB.

Tema 2.1 OcHOBHbIE IOHATHS TPUTOHOMETPHH.
IIpeoGpa3zoBaHue TPUTOHOMETPHUYECKUX BbIPAKEHU I

IIpakTuyeckas padora Ne 20
«IIpeoOpa3oBanusi TPUrOHOMETPHYECKHX BbhIpaxeHUii. POpMYJIbI CJ10KeHHUS, YIBOECHMUSI.
®opMy.Jibl IPUBeEIEHUD)

Heas pabGorbl: HayunTbcs npeoOpa3oBbIBaTh TPUTOHOMETPUYECKHUE BBIPAKEHMS, HCIIONb3YS
TPUTOHOMETPHUYECKHUE (DOPMYJIBIL.

Beinosinus padorty, Bel Oynere:

yMeThb:

~ HaXOJUTh 3HAYEHUS] TPUTOHOMETPHUECKUX BBIPAXKEHUI HA OCHOBE ONpEENCHUs, UCIOb3Yys IpU
HEOOXOJIMMOCTH WHCTPYMEHTAJIBHBIC CPEICTBA; TIOJB30BATHCA NPHONMKEHHOW OICHKOW TIpH
IPAKTUYECKHUX pacyeTax;

- BBIIOJIHSATh NPeoOpa3oBaHUsl BbIPAKEHUM, NPUMEHSAS (OpPMYJIbl, CBS3aHHBIE CO CBOMCTBAMHU
TPUTOHOMETPUUYECKUX (QYHKLUH.

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/I)IyaJ'II)HI)IG 3alaHuA, CIIPAaBOYHBIC MaTCpUalibl, KOHCIICKTBI HeKHHﬁ.

3ananmue:

coEl? ™ coed 3™ —2inll " 2ingd
corGa™ 213 67 + cord 621 547

1 24 T T
2. aHo cos o=~ gosf = — ) man= oy oma f

1.Beruncinure

Haiigure sinfoc —g).
ginle—fleogf +oosle —flaing

3.JlokaKHTe TOKACCTBO: o= — o = tgn

IMopsanok BbINOTHEHUS PAGOTHI

1) 3anumuTe 3aJaHue M ONpEeAeiuTe, KakuMH (GOpMyJaMH TPUTOHOMETPUH HYXKHO
BOCITOJIb30BaThCA.

2) [Tpumenurte 3t HOPMYITHI.

3) VYrpocTute NoJyduBIIEeCS BbIpaKeHHE. Bbluucimute, eciu 3T0 HEOOXOAMMO, 3HAaYeHHE
BBIPKCHUS.

Xon pemieHus:
1 BBILII/ICJ'II/ITC coEFL" ¢ o2l 67+ 2 FL" - 2in 26"

2it120% ¢ o2? 5% + coe2 020257
Pemenue:
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cosT1"  coz20° + sinf 1« sin2b®
sim20® « pos25" + eos20" « sin25®

JIyist pemeHust HaM HeoOX0JUMO UCHIOb30BaTh (POPMYIIBI CIIOKEHHS:
coslee + B) = cose « cosf F sine - sinf

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

= = =t 4‘5° =1
zin20® » pos25® + coz20°  5in23° #in{20° 4 25%)  zindS® 4
L 3. r . T
2. laHo sin = 5 cosf = ] y esm U= =
Hatigure sinfe +7).
Pemenue: Jis  pemeHus HaM HY>KHO UCIIOJIb30BATh bopMysly  CIOXKCHHS

sinfee + £ = sina * cosf + cose  sing

Ho HaM HeW3BECTHbI 3Ha4eHHA £os & H sing.

Haiinem cHavana 5Ty 3HAYCHUSI, HCIIOIb3YS OCHOBHOE TPHTOHOMETPHIECKOE TOKIECTBO:
cos? oo 4sint x=1

Beipazum u3 HEro HCKOMY0 QYHKIHIO cos o= ++1 — sin? o

sinf = 4.1 — oz

223 B} ik
223

Bt
= — _—= = —_—= =
Tax xak kocunyc Bo |l yerBepTu orpunarenes, To cos ||1 . ” o

v . 16 23 16 k k|
Tax xak cuHyc B | 4eTBEPTH MOJIOKUTENBHBIN, TO sing = J 1-—= = =dm =5

[ToacraBuM HaliieHHBIC 3HAYCHUS B (OPMYITY U BBIYHUCIIUM 3HAYCHUEC
sinfec + 57,
ot 4] 84(15)3 32 45 13
5 = —_— 1= ——_— | —_m— e —=  —
sl +A) = et T )5 T T T m

ginte—flcoaf +ooale - fleing
coale—F) conf —gnle —fleing

3.JlokakuTe TOXKIECTBO: tge

JlokazarenbCcTBO:
BeimurieM oTieIbHO JIEBYIO YacTh TOXKJIECTBA U Mpeodpa3yeM ee, UCIOIb3ys (POpPMYIIbl CIIOKEHUS:
gint=—Flcesf +ooale —fleing _ @nie-F+5 _ s

coale—F conf —ginle —Seing | coare—F+5  cooe

tg o= tg o

= ton

ToxxaecTBO JOKa3aHO.

BosmoxkeH u apyroii croco0 10Ka3aTenbcTBa:
gintz -Gl cosf +coale —Seing _ (eine cosf —cose S ) cosf + 0 oew coBf +eine Sinfleng

coale— ) conf —gnle —Sloing | Cooow-cosf +oine oing) conf - (2in e coof —cooe eingleing

PaCKpOCM CKOOKH U IIpUBCIACM HO,Z[06HLIC cJiaracMabIC
sing - cos'f — cose - sind - cosf + coso o cosf - sing 4 sine o sin®f sine o cost§ + sine c sin

 cose - cost R 4 sine - sinf - eosf — sing - cosf - sing + cose o sin?f cose - cos?f + cose - sin?
sing (cos®f + sin® /) sinm

= = = tgeo
cosalcos?f + =in? M cose 4

tg o= tg e
(I)opMa NMpeaAcTaBJACHUSA PE3YyJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC
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Kpurepun oneHku:

Ouenka "oTaUM4YHO" CTaBUTCS, ecnu paboTa BBINOJHEHA B TOJHOM O0BEME C COOJIIOICHUEM
HEeoOXOIMMOM TOCIEI0BAaTEILHOCTH JEHCTBHI; B OTBETE MPaBMWIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3alUCH U BBIYUCIICHUS.

Ouenka '"Xxopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAHMS K OILIEHKE "OTIMYHO", HO JOIYIICHBI
2-3 HemoueTa.

Ouenka "ya0BJIeTBOPUTENbHO' CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPABUJIBHBIE PE3yJbTaThbl U BBIBOJBI; B XOJ€
MPOBEACHUS PaOOTHI OBUIH JOTYIIEHBI OITHOKHY.

OueHka "Hey10BJIeTBOPUTEIBHO'" CTaBUTCS, €CIM PabOTa BBIOJIHEHA HE IMOJTHOCTBIO WM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CENaTh MPABUIIbHBIX BBIBOJIOB.

Tema 2.1 OcHOBHbIE IOHATHS TPUTOHOMETPHH.
IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BbIPA:KEeHHU I

IIpakTnueckas padora Ne 21

«IIpeoOpa3oBaHusi TPMTOHOMETPHYECKUX Bbipa:keHuil. [IpeodpasoBanue cymMmbl
TPUroOHOMeTpUYecKNX (pyHKuMii B npousBenenue. [IpeodpazoBanue npousBeaeHuns
TPUTOHOMETPUUYECKHX (PYHKIUI ¢ CyMMY»

Henbr padorbl: HayunTbes mnpeoOpa3oBbIBaTH TPUTOHOMETPUYECKUE BBIPAXKEHHUS, HCIOJB3YS
TPUTOHOMETPHUYECKUE (POPMYJIBL.

Beinosinus padorty, Bel Oynere:

yMeThb:

~ HaXOJUTh 3HAYEHUS] TPUTOHOMETPHUECKUX BBIPAXKEHUI HAa OCHOBE OIpEeNIeHHs], UCTIONb3Ys NPU
HEOOXOMMOCTH HHCTPYMEHTAJIbHBIE CpPEJCTBA; IOJB30BAThCS MPHUOJIMIKEHHON OIICHKOM MpH
IIPAKTUYECKUX pacyeTax;

- BBIIOJIHATH TpeoOpa3oBaHUsl BBIPAKEHUH, MPUMEHSsS (OPMYJIbl, CBS3aHHBIE CO CBOMCTBAMH
TPUTOHOMETPUUYECKUX (DYHKLIUH.

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

3ananmue:

v [t173% —=zina2”
1. Haiigure 3Ha4eHUE BHIPAKEHUS: ——————

coera” — coega”
tatLar® — g coallal® — el bg (0 — @

TOIF0° + 6 cbg (07 + 6 LR (I0° +&)
212+ 6

2. YHpocTUTe BbIpaKEeHUE:

3. JIoKaxxuTe TOKIACCTBO: = tgdu

FRE2E + 0 SR
IMopsanok BbINOTHEHUS PAGOTHI
1) 3anummTe 3amaHWe W ONpEACIHTe, KaKMMH (GOpMyJaMH TPUTOHOMETPHU  HYXKHO
BOCITOJIb30BaThCA.
2) Ipumenute 3T HOPMYIIBL.

3) prOCTI/ITC IMOJIYYUBHICECS BBIPAKCHHUC. BBILII/ICJ'II/ITC, €CJIn OTO HGOGXOI[I/IMO, 3HA4YCHHC
BBIPpAXKCHUS.

Xox pa0doThI:

o . t163% —z2in22”
1. Haiigure 3Ha4eHUE BHIPAKEHUS, —

ro26a” — coe22”
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Jlnsi pemieHus HaM HYKHO BOCIIOJIB30BaThCs (hopMysiamMu MpeoOpa3oBaHUs CyMMbI U pPa3HOCTH
TPUTOHOMETPUUYECKUX (DYHKLUI B IPOU3BE/ICHHE:

o+ f w—f
coset + cosf = 2ros s
e =
rosn — cosf = —2sin S ST
o+ o —
sing 4 sinf = 2sin d LEos 5
2 2
6+ f a—f
sing — sing = 2ros st
2 2
Pemenue:
68° 4 22° . 6EF — 220
sinb A" — sin22® 2e0s 5 'E 5 2ro=45° « sind 3° ros45° 4 )
= o o o - = . . = - = —ct, =
cos68° — cos22° o B8 4227 687 — 227 _2sindS - sin23c sings® ct8

E =in z

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

2. YopocTuTe BhIpaKeHUe:

[Ipu pemieHun 3TOro 3aJaHusl HYXKHO NMPUMEHUTH (POpMynbl IpuBeaeHUs. [ 3TOro BCIOMHUM
MHeMOHHuYecKoe npaBwio: 1) Ha3panue QyHKIIMM HEe MEHsETCS, €CIM K apryMeHTy o NpubasiseTcs —un
unu N,

Ha3Banue ¢yHKINM MEHSETCA, €CIM K apryMEHTY o IpuOaBIseTCs —gn WIH ;—rn, n-
HEYETHOE YHUCIIO.
2) CraBuTCS 3HAK UCXOJHOM (YHKIIMM, CUUTAS , UTO O~ OCTPBIN yTOJl.

Pemenue:
=t(180° + el - tgloc —180°) - cos(360° — &) —sing - tge c cosn COSR  COSf COSH o sie _
po 37 = trn oimm [ —= = ipn _ EOSE = sinn
ctg[E — ) ctglm +al - CUS[T— &t g etge (—sinw)  ctga —inm cose

2t +20 3w +EMN 5

3. JlokaxxuTe TOXKIACCTBO: = tg3a

COSE + CO0SIE + 0 0SE e

Jlig pelieHuss HaM HYKHO BOCIIOJIb30BaThcsa (hOpMyliaMH IpeoOpa3oBaHUsT CYMMbI U Pa3HOCTH
TPUTOHOMETPUYECKUX (DYHKIUI B IPOU3BEICHHE.

Pemienue:

ENE 2 e +ENE e

———————— =tgin

CO3E +E 08T 6 +E03TE

Brimumem OTACJIbHO JICBYIO YaCTh TOXKACCTBA U r[p606pa3yeM €C, UCITOJIb3Y (bOpMy.HBI:
L D+Sm o-5m .

FNE +einde+einie  leine+singel) +einle _ BERTOT OO THEMAR gigagecoag-2e)+sinde

o+5o 5

-cm%h:m!r{ T oele coal-2@) +eosle

Bocmosb3yemest 4eTHOCTBIO KOocHHyca cos{—a) = cosa
sindm ooz 2ee + sinde sinde o (cosde 4+ 17 sinde

COoE + 6 EeTE +Coehe Cooee +ooaSe) +conle Troe

" cos3m o cos2ee + cos3e cosde - (cos2e 4+ 17 " cos3m
tgdo = tgdm
ToxxaecTBO JOKa3aHO.
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dopma npeacTaBJieHUs pe3yJbTAaTAa: BHIIOJIHEHHOE 3a/1aHNE

Kpurepumn oneHku:

Ounenka "oTau4Ho'" craBUTCS, ecnu paboTa BBINOJIHEHA B TOJHOM O0BEME C COOJIO/ICHUEM
HEO0OXOIMMOM TOCIEN0BATEILHOCTH JCHCTBHI; B OTBETE MPaBMUIBHO M aKKypaTHO BBIMOJIHEHBI BCE
3aMUCH U BBIYUCIICHUSI.

Ouenka '"xopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAHMS K OLIEHKE "OTIMYHO", HO JOIYIICHBI
2-3 Heyouera.

Ouenka "yIa0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJIAECT IMOJYYUTh MpPaBUIIbHBIE PE3yJIbTaThl U BBIBOJBI; B XOJI€
MpOBeACHUS PAaOOThI OBUIH TOTYIIEHBI OMTUOKH.

OueHka "Hey10BJIE€TBOPUTEIBHO' CTaBUTCS, €CIIM PadOTa BBINOJIHEHA HE MOJTHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENATh MPABUIIbHBIX BBHIBOJIOB.

Tema 2.1 OcHOBHbIE IOHATHS TPUTOHOMETPHH.
IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BbIPAa:KeHH

IIpakTnueckas padora Ne 22

IlocTpoenne rpadukoB TPUTOHOMETPUUYECKUX (PYHKIIUIA € MCIOJIb30BAHMEM I'€OMETPUYECKHUX
npeodopa3zoBaHuii

Heab padorbl: HayuuThcs cTpouTh rpadiku TPUTOHOMETPUUECKHUX (DYHKIIUN

Beinosinus padory, Bel Oynere:

YMETB!

- peliaTh palUoHalbHbIE, MOKa3aTeabHble, Jorapu(pMUUECKUe, TPUTOHOMETPUUECKUE ypaBHEHUS,
CBOISIIITUECS K JIMHEWHBIM 1 KBaJApaTHBIM, a TAKXKEC aHAJIOTHUYHBIC HEPABCHCTBA N CUCTCMBbI;

- HAXOJWUTbh 3HAYEHMS] TPUTOHOMETPUUECKHUX BBIPAXKEHUH HA OCHOBE OIPENEIICHUS, UCIIONIb3Ys IIPH
HEOOXOIUMOCTH HMHCTPYMEHTAJIbHBIE CpPEJCTBA; IMOJb30BATHCS MPUOIMKEHHOM OIEHKOW TMpH
IIPAKTUYECKUX pacyeTax;

~ BBIIOJIHSATH TPeoOpa3oBaHUsl BBIPAKEHUM, NpUMEHAS (OpPMYJibl, CBSI3aHHBIE CO CBOWCTBAMU
TPUTOHOMETPUUYECKUX (QYHKLUH.

MarepuajbHoe obecriedeHue:
I/IH)II/IBI/II[yaJ'II)HI)IG 3aZlaHusA, CIIPAaBOYHLIC MaTCpUalibl, KOHCIICKTBI J'ICKHI/If/’I.

3ananne:
[Toctpouts rpaduk GyHKIMH y = 3zin(x — E]. 3anucarh CBOICTBa 3TOM PYHKINH.

IMopsaok BbINOTHEHHSI PAGOTHI:

[Tpu moctpoeHny rpaduka HyKHO BOCIIOJIB30BATHCS MPEOOPa30BaHUIME IPapHKOB.

1.y = f(xX) + b — rpapux ¢ynkuuu nomywaercs u3 rpadpuka ¢Gyskiupm y = f(X) myrem
napauIebHOTO TIepEeHoca ITOro rpaduka Ha BenuuuHy Baoib ot OY. Ilpu stom, ecam b>0, To rpadux
dbyukiuu f(X) + b pacmonaraercs Boiie rpaduka Gynkuuu f(x), ecau b<0, To HibKe 3TOTO rpaduKa.

2.y = f (X + b) — rpadpux ¢dynkuum momyyaercss u3 rpadpuka ¢pyHkpu y = f(X) ¢ momorsio
napauIebHOTO MepeHoca 3Toro rpaduka Ha BenuuuHy b Baonb ocu OX, mpu 3ToM, eciu b>0, To caBur
BJIEBO, a ecyii b<0, TO CIBHT BIIPaBO.

3. y = - f(X) — rpaduk cummerpuuen rpaduky y = f(x) orHocuTensHo ocu OX

4.y = a f(x) — rpadux ¢yHKUIMU nomydaercs u3 rpadguka QyHkuuu y = f(x) ¢ momousio
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pacTsKeHUs WK ckaTus rpaduka no ocu OY nponopruoHaibHO KOAXPPHUIHUEHTY @, IPUYEM,

ecnu @ > 1, To Bce opanHaTh rpaduka af(x) yBenuuuBaroTcs B @ pas, ecinu a < 1, TO yMEHBIIAal0TCs
B a pas.

5.y = fla x) — rpaduk QyHkuum nomyvaercs u3 rpadpuka QyHkmumu y = f(X) ¢ MOMOIIBIO
pacTshKeHUs WK CKaTHsl BAOJIb oc OX MponopuuoHaibHO KO3((UIHMEHTY a, IpudeM, eciu, a > 1, To
rpaduk cxumaercs B a pas, ecnu 0 < a <1, To pactaruBaercs B 1/a pas.

6.y= | f (x) - IS IOCTPOEHHSI ATOTO rpaduKa HY)KHO NOCTPOUTh Tpaduk pyHkmu y = f(x) u

0To0pa3uth OTHOCUTENHLHO ocu OX Te yactu rpaduka, KOTOPBIE PACIIONOKEHBI HUXKE 3TOH OCH.
[Tocne noctpoenus rpaduka npoBeauTe UccieaoBanrne GyHKIUHU M0 001Iei cxeme.

Xox padoTsbl
[TocTpouts rpaduk GyHKIUHU v = 2cos{x+ ;—r]. 3anucath CBOICTBa 3TOM PyHKUIUU.

CHauaia nmoctpouM rpaduk GyHKIMY ¥ = cosx
[TepeneceMm rpaduk GyHKIUHU ¥ = cosx Hag BJeBO. [lomyunm rpaduk GyHKINH y = cos(x + ;—r].

PactsiHem rpaduk nomxydnBieiics GpyHkuuu B 2 pasza Baoib ocu Oy.

y= Zcos(x+1]
: 3

Uccnenyem pynkuuio mo ob1eii cxeme:

D(y)=R;
E(y) =[-2; 2]
y =0, npu X=n/6 + ntn, n € Z;
@yHKIMS 00111ero BUA.
OyHKUUA HEMOHOTOHHaA,
npu X € (2n/3 + 2nn; 5n/3 + 2mn) — byHKIMS BO3pACTaET;
npu X € (-/3 + 2an;2 ©/3 + 27wn) — GpyHKUMS yObIBAET;

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

7. T=2m.

orwdPE

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHHe

Kpurepum ouenku:

Ouenka "oTau4HO'" CcTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOTHOM O0BEME C COOJIIOIEHUEM
HEe0OXOIMMOM MOCIeA0BaTENbHOCTH JEHCTBUI; B OTBETE€ MPAaBUIBHO W AaKKypaTHO BBIMOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka "'Xopomo' cTaBUTCS, €CIM BBHIIOJHEHBI TPEOOBaHMS K OLIEHKE "OTIMYHO", HO JIOMYIICHBI
2-3 Hezouera.

Ouenka "yI10BJIETBOPUTEIbHO' CTaBUTCS, €CIM pabdOTa BBIMOJTHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJIHEHHOW YacTH TAaKOB, YTO IO3BOJIAET IMOJYYUTh NMpPaBUIbHBIE pPE3yJIbTaThl U BBIBOJbI; B XOJI€
MpOBeJICHUS pabOThI ObUIH JOMYIIEHBI OIMIMOKH.

Ouenka ""Hey10BJIeTBOPUTEIBHO'" CTaBUTCS, €CJIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE MTO3BOJISET CENIATh MPABHIbHBIX BHIBOJIOB.
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Tema 2.2 Tpuronomerpnyeckne ypaBHeHHs] 1 HEPABEHCTBA
IIpakTnueckas padora Ne 23
«Ilpocreiiine TPUrOHOMeTPUYECKHE YPABHEHUSI M HEPABEHCTBA»

Henawb padorel: HayunThes pemars npocTeiniie TpUroHOMETPUUECKUE YPABHEHUS.

Bbinosinus padory, Bol Oyaere:

yMeTh:

- peliaTh palUoHalbHbIE, MOKa3aTeabHble, Jorapu(pMUUIECKue, TPUTOHOMETPUUECKUE ypaBHEHN,
CBOZSAIIMECS K IMHEHHBIM U KBAaJIPaTHBIM, a TAK)KE aHAJIOTUYHBIEC HEPABEHCTBA U CUCTEMBI;

- HAXOJWUTb 3HAYCHMSI TPUTOHOMETPUUYECKHUX BBIPAXKCHUH HA OCHOBE OIPEIEIICHUS, UCIIONIB3Ys IIPH
HEOOXOJMMOCTH  HMHCTPYMEHTAJIbHBIE CPEJICTBA; IOJIb30BAThCS  NPUOJIMIKEHHOW OLEHKOW MpH
IIPAKTUYECKUX pacyeTax;

~ BBIIIOJIHATh NPeoOpa3oBaHUsl BBIPAKEHUHM, NpPUMEHAS (OpPMYJIbl, CBSI3aHHBIE CO CBOWCTBAMHU
TPUTOHOMETPUUYECKUX (QYHKLUH.

MarepunanbHoe obecrnieyeHue:

WuauBuayanbHble 3aaHNs], CIPABOYHBIE MAaTEPUabl, KOHCIIEKTHI JIEKLHA.

3aganmue:
PeIHI/ITe TpI/IFOHOMCTpI/ILIeCKI/IC ypaBHeHI/If:[:
1) cos3x =10
. T
2) sm(Zr - ;_) =-1
3) stgl{ax +75) = —3
T FE]
4) ctg (2:::+ E) =—

1
5) sindr - cos3x + cosdy - zindr = %

Ilopsinok BbINOJIHEHHS Pa0OTHI:

1. 3anucaTe ypaBHEHHE U ONPENEIUTh, K KAaKOMy BHJY OHO OTHOCHUTCS M Kakod ¢opmynoi
HE00XO0IMMO BOCIIOJIb30BAThCS.

2. PemmnTh ypaBHEHHE.

3. 3ammcarb OTBET.

Xoa padoThI:
Pemre TpuronomeTpuuecknue ypaBHEHHUS:
1) sindx =10

DTO ypaBHEHHE OTHOCUTCS K YACTHBIM CITy4asiM, TIO9TOMY KOPHHU HaxoAsSTCs 1o (hopmyrie

r=wrn NESZ

i = WM, NES
3
X = HES

2
OTBeT.x = Tz—rﬂ, HnES
W f—
2) coz (53: + ;) =-1

DTO ypaBHEHHE OTHOCHTCS K YAaCTHBIM CIIy4dasM, IMO3TOMY KOPHH HaxoAsaTcs 1o (opmyre
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r=xw+:2ZEn MNESZI

5x+;—r=n+ 2mn, MeZ
B =n—;—r+2m, HES
B =2T1T+ 2w, nes
oI
I—E+T?‘L nES

2w 2w
OTERT: ¥ =—+4+—n, HNED

15 5
3) deosdxr=-1
L
Pasnennm 00e gactu ypaBHeHus Ha 2. [Ioiy4nM ypaBHeHHE: cosdx = — 7.
OTO ypaBHEHHME HE SBJIIETCS YACTHBIM CIIy4aeM, & = —5, |e] <-1. IlooTOMy OHO HMMeeT peuieHue,
KOTOpPOE HaXOMUTCs 0 hopMyIie: x = terecosn + 2w, 7ES

Jxr = tarccos(— é'_) + 2mn, nes

Jxr = 4w — arccos f_) + Zmn, Med

3 =+(m— ;—‘] + Zmn, nez

3x =i2T1T+ 2mn, nes

2T 2T

xr= i?+ 5 nES

T NE]
8 tgl6x-5)=-7
ypaBHeHI/IC HMCCT PCIICHUC, KOTOPOC HAXOAUTCA 110 (l)opMyne: r = pretgo + W, neE
™ V3
B — 3- eroty ey + nEd

DOyHKIKSA ¥ = erotgx HEYETHAS, TIOOTOMY arotg (—x) = —orotgi,
41
b — = = —mrotg T!+ T, MES

fx —

N

T
= —E+m*1, neS
T T
fxr = ——+ -4+ w1, MES
[
T
il =E+1rm, nES
T T
r=—+4-M1, Nes
r2+5

Era T

OTERT: r = E+Eﬂ, NES

=
5)castir - cos3x + sinfix - sindx = Tg

Buanm, 9To 1€ByI0 4acTh MOXXHO CBEPHYTH 110 (hOpMYJIaM CIIOKEHUS:
coslee + ) = cose - cosf F sine - sinf

V3

coslbr — 3x) = =
S E]
cog dx = ?

Tenepp ypaBHeHHME SBISETCS NPOCTEMIIMM M €ro KOpPHM Haxoasrcss 1o ¢opMmyre:
x = torceoze + 20N, NES.

=
3r = +nrecos ?3+ 2mn, nes
dx =ig+ 2mn, nes
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@®opma npeacTaBJieHUs pe3yJbTAaTAa: BHIIOJIHEHHOE 3a/1aHHe

Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJHOM O0BEME C COOJIIOICHUEM
HE0OXOIMMOM TOCIEA0BATEIbHOCTH JEHCTBUI; B OTBETE€ MPAaBUIBHO W AaKKypaTHO BBIMOJHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka '"xopomo' CTaBUTCS, €CIM BBIOJTHEHBI TPEOOBAHMS K OIEHKE "OTIWYHO", HO JOIYIICHBI
2-3 HemoueTa.

Ouenka "yI0BJIETBOPUTENbHO'" CTaBUTCS, €CIM pabOTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJIAET IMOJYYUTh MpaBUIIbHBIE pPE3yibTaThl U BBIBOJBI; B XOJI€
MpOBeICHUS pabOThI ObUIN JOMYIIEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIBHO'" CTaBUTCS, €CIIM padOTa BBHIMIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISIET C/IeNIaTh IPABUIIbHBIX BBIBOJIOB.

Tema 2.2 Tpuronomerpnuyeckne ypaBHeHHs] 1 HePaBEeHCTBA
IIpakTnyeckas padora Ne 24
«Tpuronomerpuyeckue ypaBHeHHsI 1 MeTO/bI HX peLIeHUs»
Heapb padorbl: HayunThcs pematb TPUTOHOMETPUYECKHE YPABHEHHUS.

Boinoainus padorty, Bel Oynere:

YMETh:

- pemiath palMoOHaNIbHbIE, MOKa3aTeJabHbIe, Jorapu(muueckue, TPUrOHOMETPUYECKUE YpaBHEHUS,
CBOJSIIMECS K TMHEHHBIM U KBAaJIpaTHBIM, & TAK)KE€ aHAJIOTMYHBIE HEPABEHCTBA U CUCTEMBI;

- HAXOAWUTH 3HAYCHHUA TPUTOHOMETPUUCCKUX BI)Ipa)KeHI/Iﬁ Ha OCHOBC ONPEACIICHUS, UCIIOJIB3YsS MPU
HEOOXOIMMOCTH  WHCTPYMEHTAlIbHBIE CPEJCTBA; TOJB30BAThCA NPUOMIDKEHHOM OICHKOW TIpH
MPAKTUYECKUX pacyeTax;

~ BBIMIOJIHATHh TPeoOpa3oBaHUsl BBIPAKEHUHM, TPHUMEHSsS (OPMYIbI, CBS3aHHBIE CO CBOMCTBAMH
TPUTOHOMETPUUECKUX (PYHKIIMH.

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHKS, CIIPABOYHBIE MaTepUAIIbl, KOHCIIEKTHI JICKIUH.

3aganme:

Pemure TPUTOHOMECTPHUYCCKNEC YPAaBHCHUSA:
1) 2sin®x — 3sinr +1 =10

2) 8sin®x 4 feosx —3 =10

3) btgix+tgx—1=10

4) sindx + sin3x =10

5) cos?lm —x)+ Beoslm+ 2l +7=10

IHopsiaoK BbINIOJIHEHHS PA0OTHI:
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1. 3anummre ypaBHEHHE M OIPEICIUTE, KaKUM CIIOCOOOM YypaBHEHHE BO3MOXHO CBECTH K
MIPOCTEUIINM YPABHEHUSM.

2. Ecnmun Heo6XoauMo, BBEJUTE HOBYIO NEPEMEHHYIO M PELIMTE ypaBHEHHE OTHOCHTEIBHO ITOH
nepemeHHo. llocime pemeHuss ypaBHEHMST C HOBOM IIEPEMEHHOM BEPHUTECH K 3ameHe. JlOmKHO
IIOJIyYUTBCS NPOCTENIIEE TPUTOHOMETPUYECKOE YPaBHEHHUE, PELIIMB KOTOPOE, MOJIYyYUM KOPHHU JAHHOTO
ypaBHeHus. IloMHuTE, 4TO, €ciM ypaBHEHHE COIACPKHUT (YHKLUHU ¥ = tgx,y = ctgx, TO HEOOXOIUMO
YUYeCTb UX 00J1aCTh ONpE/IeICHNUS.

3. Ecnu ypaBHeHHE MOXKHO TPEACTAaBUTh B BHJIE NMPOU3BEACHUS HECKOJIbKHUX MHOXKHTENEH, U
IIpaBasl 4aCTb paBHA HYJIO, TO PA3JIOKHUTE JIEBYIO 4aCTb HA MHOXHUTEIIN M HCIOJIB3YH NPaBUIIO, KOTJa
IIPOU3BEICHUE pPaBHO HyM0. [IpupaBHAB KaKIAblii MHOMHTEIb K HYJIO, IIOJIYYUM HECKOJBKO
IIPOCTEHIINX YpaBHEHU, KOTOpbIE HEOOXOUMO PEIIUTh, YUUThIBAs 00JIACTh JOMYCTUMBIX 3HAUCHHH.

4. 3anuimure OTBET.

Xon padoThr:

Pemmre TpuroHoMeTpuueCcKHe ypaBHEHUSA:

1) 2eos?s +eosxr =1

Pemenue:

OTO ypaBHEHHE C IIOMOILIBIO BBEICHUS HOBOM IIEPEMEHHONM MOXHO IPUBECTH K PELICHHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

[lycth rosx = t, TOrAa Halle ypaBHEHHUE IPUMET BUJ 2t° + t =1

[lepeneceM | B neBy10 4acTh U MOJIYYUM MOJTHOE KBAIPATHOE YpaBHEHHE

284+ —1=10
D=1-4.2.(-1)=9, D=3
-1-3
b= ——— = —1;
-14+3 2 1
g =——m—_= -
z 4 4 2
BepHeMmcs k cTapoli IepeMEHHOM:
rosx = —1 HUIn cosr = 5

HOJ'Iqu/IJ'II/I JaBa HpOCTeﬁHIHX TPUTOHOMCTPHYCCKNX YPAaBHCHUSA, IEPBOC OTHOCHUTCA K YaCTHBIM
cllydyasimM, a BTOpoe peraercs 1o ooueit popmyne. Permm ux.
Deosx = -1
r=wx+2dmn, mMei
2)cosx =

[y

xr = toreros E+ 2T, NES
T
r=4 §+ 2mn, neL
OTEeT x = X+ 2mn, x = ig+ 2, nes

2) Zeostx 4 sine—1=10

Pemenne:

9t10 YpaBHCHUEC COACPKUT Pa3HOMMCHHBIC (I)YHKI_[I/II/I, MMO3TOMY Cpa3y BBCCTU HOBYIO IICPEMCHHYIO
HEC HOHy‘—II/ITCH.

BOCHOJ]L3yeMC$I OCHOBHBIM TPUTOHOMCTPHUYCCKUM TOKACCTBOM U BBIPpA3UM OJHY (I)yHKI_II/IIO qcpes
Jpyryio:

costx+ sintr =1

coslx =1 — sinlx

201 —sinfa) 4 sine —1 =10
2—2sinfr4sine —1=10

—Zsin'r+sine+1=10
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2einfr—sine —1=10

DTO ypaBHEHHE C TOMOIIbIO BBEICHHUS HOBOW NEPEMEHHOM MOXKHO MPUBECTH K PELICHUIO
MPOCTEUIIINX TPUTOHOMETPUUYECKUX YPABHEHUN.

[Tycth sinx = ¢, TOrAa HAIIE YpAaBHEHUE IPUMET BUJL: 2¢%2 — ¢t — 1 = 1)

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

1-13 1
W= =y
1+3 4
=g 73T
BepHemcs k cTapoii IepeMEHHOM:
siny =1 0051 sine = — 5,

:

HOJ'Iqu/IHI/I JABa HpOCTeﬁHIHX TPUTOHOMETPHYCCKNX YPAaBHCHHUA, MEPBOC OTHOCHUTCA K YaCTHBIM

cllydasiM, a BTOpOe perraercs 1o oomeit popmyne. Pemmm ux.
1) sinr =1 x=;—r+2m*1,ﬂfz
_ L L
2) sinx = — . x = (—1 " oresin (_E) + mn, nel
™
= [—13" (_E) + T, HES
w
x= [—1]“*"E+m neZ

T T
OTBeT: x = S+ e, x = [—1]“”'E+ wn,  nel

3) Sctglx—fBetgr+3=10

OTO ypaBHEHHE C IIOMOIIBIO BBEICHUS HOBOM IIEPEMEHHONM MOXHO IPUBECTH K PELICHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

[lycth ctgx = t, TOTAQ Hallle ypaBHEHHUE NMPUMET BUJL: 5t° — 8t + 3 =0

VYuursiBaem O[3 x # mn, nes

St —8t+3=10

D=f2—-4.5.3=4 D=2

g8-2
t = T = 0,6;

842
t, = T =1
BepHemcs k cTapoi IepeMEeHHOM:
ctgr =1 HIIH ctgx = 0.0,
Pemum ux.

Detgx =1 r=uwrectgl +mnoneEd = L—r+ L PES
2)etgx =06 x = oreetgl,B + wn, nel

OTBET! ¥ = ;—r+ = ereekglL B 4+ mn, nes

4) cosix + cosdx —cosix =10

Pemenne:
Ucnons3ys hopmyinbl mpeoOpa3zoBaHus CYMMBI U Pa3HOCTH (DYHKIIMI B MPOHM3BENCHUE, PA3IIOKUM

MpaByIO 4aCTb YPABHCHUA HAa MHOXUTCIINU:
2X 4oy 22—y

2ros —rozsdr =1

2rosdx cos(—2x) —pos3x =0 cos(—2x) = rosZx
2eos3x ecosdy —eos3x =0

cosdxlZeos2y — 10 =10
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casdx = 0 WK 2casdx — 1 =10

HOHY‘-II/I.HI/I aBa HpOCTeI‘/'IH_II/IX TPUTOHOMCTPUYUCCKHUX YPABHCHUA, TMCPBOC OTHOCUTCA K YACTHBIM
citydasiM, a BTOpoe peraercs 1mo oomei popmyne. Pemum nx.

Deros3xr =10 2)2eos2x —1 =10
T _
By = §+ . nes drosdi —11
T W N
P Cosax >
g 3 T
2xr = ig + 2mn, nES
T
r= ig+ ™, nES

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

5) 25iﬂ2[n—x]+5cns(%r—x)+2 =1

Pemenue:

CHayana Hy>KHO IPUMEHHUTH POPMYIIBI IPUBEIECHUS: sin?lm — x) = zin’x

cos (3; - ) = —sinr

[Tonyunm ypaBHeHUe: 2sin’x — Ssiny + 2 =0

DOTO ypaBHEHHME C IOMOIIBI) BBEIECHHUS HOBOW IEPEMEHHOM MOYKHO MPUBECTH K PELICHHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

[lyctp sinx = t, TOr/1a Hallle ypaBHEHUE IPUMET BUJ: 2t* — 5t + 2 =10

D=25-4.2.2=9, D=3
_5-3 1

BepHremcs k cTapoii mepeMeHHOM:
1
sine = 2 150105 siny = 2,

1)sine = % x = (-1} eresin i + mn, ned 2)sinx = 2 YpaBHEHHE HE MMEET PEIleHHH, T.K. 2 = 1
x={=1" E +

Othx=34T§+mn

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurtepun ounenku:

Ouenka "oTau4HO'" CcTaBUTCS, ecnu paboTa BBIOJIHEHA B TMOTHOM O0BEME C COOJNIOIEHUEM
HEOOXOMMOM TOCIEeI0BATEILHOCTH JIEUCTBHI; B OTBETEC MPABUIBHO W AKKypaTHO BBIIIOJTHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka "Xopouo' cTaBUTCs, €CIM BBHITIOJHEHBI TPEOOBAHMS K OLIEHKE "OTIHYHO", HO IOMYIICHBI
2-3 HeyoueTa.

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh MPaBUJIBHBIE PE3yJbTaThl U BBIBOJBI; B XOJIE
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CJIM paboTa BHITIOJHEHA HE TTOJIHOCTHIO UM 00BEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISIET C/IENIaTh MIPABIIBHBIX BHIBOJIOB.

Tema 2.2 Tpuronomerpnyeckne ypaBHeHHsI 1 HEPaBEHCTBA
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IIpakTnyeckas padora Ne 25
«Tpuronomerpuyeckue ypaBHeHHsD)
Leas padoTpi: HayunThes pemaTh OAHOPOJAHBIE TPUTOHOMETPUYECKHIE YPaBHEHHUS.

Beinosinus patdory, Bel Oyaere:

YMETb:

- pemaTh palMoHANbHbIE, MOKa3aTelbHbIe, JIorapu(MUIeCKue, TPUTOHOMETPUUYECKUE YpaBHEHHUS,
CBOJAIIMUECS K JINHEHHBIM U KBaJIPaTHBIM, a TAK)KE aHAJIOTUYHBIE HEPABEHCTBA U CUCTEMBI;

- HAaXOOUTb 3HAYCHHUA TPUTOHOMCTPUUCCKHUX BBIpa)KeHI/If/’I Ha OCHOBC OIIPCACIICHUS, UCIIOJIB3YS MPU
HEOOXOJMMOCTH  HMHCTPYMEHTAJbHbIE CPEJCTBA; I0JIb30BAaTbCSl NPUOJIMIKEHHOW OLEHKOW 1mpu
IIPAaKTHUYECKUX pacdeTax;

~ BBIIOJIHATh NPEeoOpa3oBaHUs BBIPAXKEHUH, NPUMEHssT (OPMYIbI, CBS3aHHBIE CO CBOHCTBAMHU
TPUTOHOMETPHUYECKUX (YHKIINH.

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

3ananmne:

Pemnre TpuroHomMeTprYECKUE YpaBHEHHUS:
1) sin’x — Ssing - cosx +4eostx =10

2) Tsinlx —dsindx + costy = 00

2

3) fisin?x — Asing - cosy —eostr =1

4) Seastx + 3sinr - cosx + 2sin’x = 2

ITopsinok BbINOJHEHHS PadOThI:

1.YcranoBure, ABJISIETCS JIM YPABHEHUE OJTHOPOIHBIM.

O0HOpPOOHBIMU MPUZOHOMEMPUUECKUMU YPABGHEHUAMU HA3LIBAIOMCS YPABHEHUs 8U0A.

esiry + brosy =0

asin’r + beos?x + csine - cosx =0

2. Ecnu ypaBHEHUE SBISETCS OJJHOPOJIHBIM YPaBHEHHEM MIEPBOTO MOPsJIKA, TO pa3esinTe o0e 4acTu
ypaBHEHUS HA cosx * 0 uwma sinr £ 0

3. Ecnn ypaBHeHUe SBIsi€TCS OJHOPOIHBIM ypaBHEHHEM BTOPOIO MOPs/IKA, TO pa3/ienuTe o0e yacTu
YPABHEHUS Ha cos?x # 0 uma sinfx # 0.

4. Beenure HOBYIO IEPEMEHHYIO U PEILIUTE YPABHEHUE OTHOCUTEIBHO ATOM IIEPEMEHHOM.

5. BepHuTech Kk cTapoil NIEpEMEHHON U PEHIUTE MOITYYUBIINECS MPOCTEHIINE TPUTOHOMETPUYECKHE
YpaBHEHUS.

6. 3anummTe OTBET.

Xox pa0doThI:

Pemute TPUTOHOMCTPUYCCKNEC YPABHCHUS:

1) Zsin®x — Ssine - cosx + Jeostx =100

Pemenue:

VYpaBHeHHE SBISIETCS OJHOPOJIHBIM TPUTOHOMETPUYECKHUM YpaBHEHHEM BTOPOro mnopsiika. UToOs

€ro pelInThb, pa3feauM o0e 4acTu Ha ros’x # 0.
2ginx  Szine - cosr

— I=1
cos?x cosix +
3HaeM, 4TO % = tgx, 2tglx —Stgr+3=10
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Beenem HoBy10 nepemennyto. IlycTe tgx = t, TOr/a Hallle ypaBHEHUE IPUMET BUM; 2¢* — S5t + 3 =10
VuaureiBaeMm OJ13: x = ;—r+ Tn, nez.

24P —5t+3=10

D=25-4.2.3=1,+D=1

BepHemcs k cTapoi IEpEMEHHOM:
tgr =1 mm tgx =10

1)tgx =1 x = oretgl + w0, nel x= L—r+ i, nek
2)tgx =15 x = oretgl.5 + mn, nel

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

2) dsintx — dsinZx + 2eostx =10

Chauana mpeoOpa3yeM apryMeHT , HCIIOJIb3ysl (OPMYIIbI ABOWHOTO apryMeHTa: sinlx = 2sirx - cosx,
doin iy — fzine - pory + 2eosfe = 0

ypaBHeHI/Ie ABJICTCA OAHOPOAHBIM TPUTI'OHOMETPHUYCCKUM YPABHCHUCM BTOPOI'O INOpAIKA. Yr1o0bI

CTro pCIInThb, Pa3aCiInM 066 YacTH Ha sintx = 0,
deinty  Bsinr cosy  Zcostx

- - - +— =0
sintrx sintrx sinlx
[ et g
fomy _ 2.
3HaeM, 4TO _— = ctgx 4 — Brtge + 2otglx =10

Beenem HoBy1O nepemennyro. IlycTs ctgx =t, TOra Hallle ypaBHEHUE IPUMET BUL;: 2t° — 6t + 4 =10
VYuursiBaem O/13: « # wn, nes.

2t — Bt 4+4=10

D=36—4.2-4=4 D=2

B—2
flsz
B+2
tn =— =
T,

BepHemcs k cTapoi IEpeMEHHOM:
ctgx =1 wnm ctgr =2

Detgz =1 x = erectgl +wn, nel x= E+ T, MES
2)ctgx =2 ® = eretg? + mn, nesd

3
OTERT: X :E+m x = orotgl 4+ . e

3) 2sin’x+ Ssiny - cosx + costy =4
Pemenue:
ypaBHeHI/Ie IOKa HEC ABJIACTCA OJHOPOAHBIM, T.K. B HpaBOfI 4aCTu €ro0 BMCCTO HYJIA CTOUT 4.

HCpGHCCGM 4B MMpaByIO 4aCTh U IPUMCHUM OCHOBHOC TPUT'OHOMCETPHUICCKOC TOXKICCTBO:
2sin®x + Sxing - cosx + costx — 4loostx + sinfx) =0
2sin®x 4+ Sxing - cosx + costx — drosty — dsinty =10
—2sin®x 4+ Ssine - cosx — 3rostx =10

VYpaBHEHHE TeNepp SBISIETCS OJHOPOJHBIM TPUTOHOMETPUYECKUM YPABHEHUEM BTOPOTO MOPSAIKA.
UToOBI €ro pemuTh, pa3aeauM 00e 9acTh Ha cos’x # 0.
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—tainy | SeiRY cosx

z ——3=1
cosca Cosca
—2tgix+ Stgx —3 =10
2tglxr —Gtgr 4+ 3 =0
Beenem HOByI0 nepeMennyro. IlycThb tgx = t. TOrIa Hallle ypaBHEHUE IPUMET BU: 2¢2 — St 4+ 3 =0
VYuursiBaem O/13: x = ;_r_'_ N, Nes.

2P —5t+3=10
D=25-4-2-3=1+D=1

i-1
t = D 1
=gy

4
BepneMcs k ctapoit mepeMeHHOM:
tgr =1 wmm tgr =15

1 tgz =1 x = oretgl +mn, nel r= L—r+ TN, NES
2)tgx =15 x = orotgl,S+ wn neld

"
OTBeT: 2 = E+ I, x =orotgl, 54+ mn, MES

4)5cas?x 4+ W 3sinr - cosx 4 Gsin’y = 5
YPaBHeHI/Ie IOKa HEC ABJIICTCA OJHOPOAHLIM, T.K. B HpaBOﬁ JaCTu €ro BMCCTO HYJIA CTOUT 5.
HepeHeceM 5B IIpaByrl0 4aCTb U IPUMCHHUM OCHOBHOC TPUTOHOMECTPHUUCCKOC TOXKICCTBO!

Seos?e 4+ ~f3sine - posr + Gsinfx — Sepsfy — Szinfe = 0
v 3siny - cosx 4+ sinfxr =10

BeiHeceM 00LMI MHOKHTEND 33 CKOOKU: sinx [+ 3rosy + sinx | =0

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

VYpaBHeHHE SBISETCS OJHOPOIAHBIM TPUTOHOMETPUUECKUM YpaBHEHHEM MEpPBOro nopsjaka. Utoos
€ro PeIInuTh, pa3/ieTuM 00e YacTH Ha cosx + 0.
w.@cus:r: Finx

caosx cosx

Va4 tgr =10

tgxr = —\@
x = mrotg (—w@:l + o, ned

xr = —oretgy 3 + wn.nel
T
r= —§+ mn, NES
T
OTEET: x = ®H, xr= —§+m*1, MES

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHNe

Kpurepun onenkmn:
Ouenka "oTJu4HO'" CTaBUTCS, eciii paboTa BBHITIOJIHEHA B TOJHOM 00BEME C COOJIOEHHUEM
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HEeoOXOIMMOM TOCIEI0BAaTEILHOCTH JEHCTBHI; B OTBETE MPABMWIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIUMCIICHUS.

Ouenka '"xopomo' cTaBUTCs, €CIM BBIMOJIHEHBI TPEOOBAHMS K OIIEHKE "OTIMYHO", HO JOIYIICHBI
2-3 Heyouera.

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISIET MOJYYUTh MPaBUJIbHBIE PE3yJIbTaThl M BBIBOJBI; B XOJ€
MPOBEACHUS PAaOOTHI OBUIH JOMYIIEHBI OITHOKH.

Ouenka ""Hey10BJI€TBOPUTEIBHO' CTaBUTCS, €CJIM pabOTa BBHIIIOJIHEHA HE IMOJTHOCTBIO HIIM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CENaTh MPABUIIbHBIX BBHIBOJIOB.

Tema 3.1. IlpousBoanasi pyHKUMHU U ee IPUMEHEHHE

IIpakTnueckas padora Ne 26

«YucaoBass MmOCJAeA0BATEJAbHOCTb, CIOCOOBI €€  3aJaHMsl, BbIYHCJIEHHE YJIEHOB
nociaenosareabHocTu. Ilpeaena nociaexosarenbnocTu. Haxoxnaenune npeaesioB pyHKuum»

eab padoThI:
1. HayuuThbcst BBIMUCTATD MPenebl (PyHKITUH.

o B ea
2.H8.y‘lI/ITBC$I H30aBIATHCS OT HCOIIPCACICHHOCTCHU (E-] HITH (—J

3.Hayuutbcs pemarts 3aa4u, CBA3aHHBIE C YUCIOBOM IOCIIE0BATEIBHOCTBIO.

Borinoinus padorty, Bul Oynere:

yMeTh:
1. Boeruucnsats npenenst QyHKIUM.
o I ca
2. N36aBnsTHCS OT HEOTIPECIIEHHOCTEN (EJ HIH (—)
3. Pemiate 3a1aun, cBA3aHHBIE C YMCIOBOU MOCIEA0BATEIBHOCTHIO.

MarepuanbHoe o0ecnieuenue: VHauBHUIyalbHbIE 3aaHUs, CIIPABOYHBIE MaTEPHaJIbl, KOHCIIEKTHI
JIEKIINN.

3ananmue.
1) Pemuth 33241 Ha YUCIOBYIO MOCICAOBATEILHOCTD.
2) Beraucnuth npeaessl QyHKIui

3amaunue 1 3agaunue 2
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. L]

1. HaiiTi BOCBMOI! WIIEH ITOCIEIOBATEILHOCTH,
1,0z, 13,
R

4’ 41’ 6.11mx_,3

2. Haiitu HOMEDp unciia 3 B MOCIEI0BATEIbHOCTH
2n+1 ¥E_1

Rﬂ = ﬂz 7 ].lm'r_:'l Z41
3. Berunciurs: .
i 2_ , BT + 5 —db
.rllez[gx 8x 4 5] 8.lirr,. ., S
STr 4l
4 lirm, ,,——
. = 3
1—Tx N
, T+l
O.lim,_,., -
, xt-18 , Srel-2
5.11mx_,4§ 10.lirm, 1

Ilopsinok BbINOHEHHS padOThI:

BHHUMaTeIbHO 03HAKOMBTECH C YCIOBUEM 3aaHHUS.

[Tonb3ysich CBOMMU HIKOJBHBIMU 3HAHUSMM (B CIIy4yae 3aTpyJHEHHS BOCIOIb3YUTECh CIIPABOYHBIMU
MaTepHuajaMu), BHIIOJHUTE 331aHUE

Xox pabdoThI:
3aganue Nel

. -1
1. J_ICBFITBII/I YJICH I10CJIICA0OBATCIBbHOCTHU Ch = ( n3+!) PEBEH?
2:9-1 17 17 17
9143 VT332 241183 2-/183
2. Howmep uuncna 6, sBastomierocst 4ieHoM Mocae10BaTeNbHOCTH 6, = n — Sn  paBeH?
fi=n?-5n
n?-51e6=0
ﬂ1=6
f13=-1 —[IOCTOPOHHUIN KOPEHb T.K. HOMEP HE MOKET ObITh OTPULIATEIbHBIM YHCIIOM.
OtgeT: N=6.
3ananue No2
N B
Haiigure npenens! mpeBapuTeNbHO H30aBUBIINCH OT HEOIPEAEIEHHOCTH (EJ
. wiog gy o, Ge-di(pedd L owew _L,o1@ o, A
1. limyg o wiogw (D.] _}{E;E' wle-gi LIE;% ' ];'{IE:E e :!.{1_131312 =2
: Z - . Ee—10 , . :
2. lim,,, S8 = (—DJ = lim — 2l = ik 4 5) = L1 + 50 = lim(6) = &
-1 ] sl (-1 Y] Y] )
. e xydxy= —4 {x1=—5
xf 4 -5 =10 {I1+Ig=—5 == £y =1
li detxr—g-x (_[:-) — l:u'lz+.r—u'|z—x:l[u'|2+x+d|z—.r — | (,,u_E_,_sz_ .—E_sz L 4 E—g4E _
W=, = \p/ = Lm 2 arEriar) T ilVarRedaom) | rhprlaeredioE)

2x 2 2 2 1 1
lim————=lim——=lim——=lim—=lim— = —;
3 Foabx(ETFr iR =X ¥ SDVEFE+YE-T  FaDvVEHOHYE-0  ¥obIVE ¥abYE AT

Brrunciauts npeaciibl UMCOIUEC HEOIIPCACICHHOCTD (EJ
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2% 2x? Ex 4 4

2.1
4 lm A r2aftlxed _ femy lipn i xitaE bt lir L+D+D+E
' XA T aa? 041l head | yoeadxt 32 Zx o4 T x—3m4+i+i+1_ T F T ead4DHD4+D xeyes 4 4
P e St E
3 5,2
223 22 2.1
5. lim R L (m) = lim 2 e tie lim Mt Ly 2HEHE (D —too
. —_— === —_—= - = ===
Y—ica ¥ 4d ea, X¥—ica %_'_ig X¥—ica ;+.'r_3 Y—ica [D+D
X X

(0 B 3HaMeHaTesie MPUHUMAaEM 32 OECKOHEYHO MaIylo BETUYHHY.)
®opma npeacTaBJieHUs pe3yJbTaTa: BHIIIOJIHEHHOE 33/1aHHUE.

Kpurepun oneHku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBINOJIHEHA B TOJHOM O0BEME C COOJIOJICHUEM
HE0oOXOIMMOM MOCIEA0BaTENbHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIIOJIHEHBI BCe

3aI11MCHu U BBIYHUCJICHHA.

Ouenka '"xopomo'’ cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAHMS K OILIEHKE "OTIMYHO", HO JOIYIICHBI

2-3 Hemouera.

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, eclid pabOTa BBIMOJIIHEHA HE MOJIHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISIET MOJYYUTh NPABWIBHBIE PE3YIbTaThl U BBIBOJBI; B XOJ€

MpOBeIeHUS] pabOThI ObUIH JOMYIIEHBI OIIMOKH.

OueHka "Hey10BJ€TBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJIHOCTHIO UM 00BEM

BBIITOJIHEHHOM YacTH pa6OTBI HC ITO3BOJIACT CACJIATDh ITPABUJIBHBIX BBIBOOOB.

Tema 3.1. IIponzBognast pyHKIIUHM U ee MPUMEHEHHE

IpakTnyeckas padora Ne 27
«Haxoxk1eHue Npou3BOHBIX MO ONpeaeTeHHI0»

Heas padorbi: OtpabotaTh ompeneneHHe MTPOU3BOJHOW (QYHKIHU.
muddepenurpoBanus . HayuynTbcss HaX0AUTH MPOM3BOIHYIO B 33/1aHHOM TOYKE.

Boinoainus padorty, Bel Oynere:
YMeTh:
- HaxoJUTh MPOU3BOAHbIE JIEMEHTAPHBIX (YHKIUI;

MarepuajibHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUAJIbl, KOHCIIEKTHI JIEKIIHI.

3aganmue:
1. Haiimure " = (0}, ecm v = »* —x
2. Haiigure ¥ = (2}, ecm v = _i

3. Halimure ¥ = (5).ecm v = vx— 1

Ilopsinok BbINOJIHEHHS PadOTHI:

[TpumensaTs mpaBuiIa

Beruunciienue npousBoaHOM QyHKIMH ¥ = (%) POU3BOIAUTCS 10 OOIIEMY TPABUITY

g depeHIMPOBaHUS:

1) IpunaBas apryMeHTy X IpUpalleHue Ax 1 MOJCTABISS B BhIpaKeHHE QYHKIIUH BMECTO
apryMeHTa X HapalleHHOE 3HaYeHHue X + Ax, HaX0/IUM HapallleHHOe 3HaueHne QyHKIMU: ¥+ Ay = f(x + 4x)
2) BrlunTas u3 HapauleHHOTO 3HaYeHNE PYHKIMU €€ TIepBOHAYAIbHOE 3HAYCHUE HAXOIUM

npupanienie QyHKIuu:
Ay = fix + Ax) — {(x)
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3) Hdemum npupanienue GyHKIUH Ay HA MPUPALICHUE apryMEHTa £%; T.€. COCTAaBJIsIeM OTHOIICHHE
Ay flerldd -0

oy Ax
4) HaxoauM mpejielt 3TOro OTHOIICHHS TPy Ax — 0, T. &.
CoAy o flx 4 Ax) — (%)
limm — = lim ————
Ap—pAx Axab Ax

DTOT mpeien v ecTh MPOU3BOIHAS OT QYHKIUH ¥ = f{x)

Xox padoThI:

1. Haiitu: v'(x), ecms v = 2x® — 3x

Haxoaum npoun3BoaHyto 1o 001emMy mpaBuiy:

1) v+ Ay =2+ ax)? — x4+ Ax) = 2% 4 4wz 4 2(Ax)° — 3x — 3Ax

2) v+ Ay —v = 2xt 4 dwix + 2(0x)° — 3x — 3Ax — 2xP 4 3x = dwdx 4+ 2(4x)° — A

Ay _ dwlie+2oun -0 dugae+2ig-1) _
3) T i - dx =dx+24% -3

4) limy, p{dx + 24x —3) =4 — 3

Haiiném 3HaueHue mpou3BOAHON NIpH & = 3.
(3 =4.3-3=10

2. Haiity y'(4), ecmz yx

1) v+ 4y =yl +ax

2) Ay = Vr 4 Ax —x

dy vl
3) am 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'HExﬂ'ﬁj -
; L -
4) W0 i — 20w
o o . 11
Haiinem 3HaueHue PONU3BOIHOM B TOUKE ¥ = ¢, ¥ () = il

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurtepun ounenku:

Ouenka "oTau4HO'" CTaBUTCS, ecnu paboTa BBIIOJIHEHA B TMOTHOM O0BEME C COONIOIEHUEM
HEOOXOMMOM TOCIEI0BATEILHOCTH JCUCTBUI; B OTBETE MPABUIBHO M aKKypaTHO BBITIOJHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBaHMS K OLIEHKE "OTIMYHO", HO TOMYIIEHBI
2-3 HenoueTa.

Ouenka "yI0BJIETBOPUTENbHO'" CTaBUTCS, €CJIM pabdOTa BBINMOJHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO MO3BOJISIET MONYYWUTh NMpPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE
MpoBeACHUS PAOOTHI OBUTH TOTYIIEHBI OITHOKH.

Ouenka "Hey10BJI€TBOPUTEIBbHO'" CTaBUTCS, €CJIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO UIH 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISET CAENATh MPABWILHBIX BHIBOJIOB.

Tema 3.1. IIpousBogHast pyHKIMHN U ee IPUMEHEHHE
IIpakTHyeckas padora Ne 28

«IIpaBuia u ¢popmysisl 1upPpepeHUPOBAHNS, TAOIULA POU3BOAHBIX 3JIEMEHTAPHbIX
pyHxumin»

Iesan padoTbi: HaydnThCsi BHIYUCIATH TPOU3BOIHBIE DJIEMEHTAPHBIX () YHKIMH
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Beinosinus pabdory, Bl Oynere:
yMeThb:
BbraucnsTh IpOU3BOIHBIC JIEMEHTAPHBIX (DYHKITUH.

MarepuanbHoe obecniedenue: VHauBuIyalibHbIe 3aJjaHuUsl, CIIPABOYHBIE MaTE€pPHaNbl, KOHCIIEKThI
JIEKIIUH.

3aganue.

1) Haiitu mnpousBoguple (QyHKUMHA HCHONB3yS TpaBWiIa BBIYUCICHHS U TaOIHIly
IIPOU3BO/IHBIX 3JIEMEHTAPHBIX (PYHKIHUI.

2) Bprumciauth Npou3BOIHYIO QYHKIMU B TOUKE.

3aganue 1 3amanue 2

1) =Txt a4 +5:2.2, | 6) ftI=0,5t+0, 643405048, £(1)-7

2) =5 %E+%; 7) il )=ctgx-tax; f Cf) 2
3) =3ctgeti -3 8) )=z 43¢5, £(0)-2
4) =+ 2x-1 ), 9) fx)=cosy (1 +sine) . G) -7

¥ L

5) i 10) flx) 1 £{13-7

HOpﬂIlOK BbIITOJTHCHU A paGOTbI:
1. BHUMaTeabHO O0O3HAKOMbBTECH C YCJIOBUECM 3aaHUA.
2. HOJII)3y$ICI) KOHCIICKTOM JICKIII/IfI " CIIPAaBOYHBIMHU MAaTCpUajlaMu, BBIIIOJIHUTEC 3aJJaHUC.

Xoa padoThI:
3ananune Nel
Haiitu  mpousBognble  (QyHKUMH  WCIONB3YsS  MpaBWiIa  BBIYMCIEGHHUS M TaOnMily
MIPOU3BO/IHBIX 3JIEMEHTAPHBIX (YHKIIUI
Tabauna Npon3BOAHBIX OCHOBHBIX JIEMEHTAPHbBIX (PYHKINH.

(x") =nx"" | (e¥) =€ (@*) =a*Ina | (cosx)'=-sinx
(sinx)" = cos x 1 , 1
J— ’: tX =
(Inx) . (tgx) 0% X (tgx) cos? X
£ =0c—consty | & =1 =
uxv) =u=+V
, 1 Vv r_ ,V V'
(\/;) :2 (u ’) u'v+u
X [uj _uv+u
=
, 1 v v
(log, x)"=
xIna

1 y=6x"-8x"+2x*—-4

y' = (6x" —8x> +2x% —4)' = 24x% — 24x* + 4x;
2 ¥Y=0Xx-4)*(x+2)
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u=5x—-4; u' =5
V' =(B5x-4)(x+2)' =v=x+2;, v =1 |=
(u*v) =u'v+uv’
=5(x+2)+1(5x—4) =5x+10+5x-4=10x+6
X+1

5
y,:(x_”] o wimg | b2X20D _ 2-2x-2
> (2x) ax

_-2_ 1.
4x? 2x2"
3amanmeNe2

BoruncnuTh npon3BoHYI0 (PYHKIIUU B TOUKE.
y=3x>-8x"*+9x* -4
Yy (-1)=3 -1 -8 (-1)*+9(-1)" -4 =—3 -8+ 9—4 = 6.

1. y =5sin X oS X
yf
(;—r) = 5{(sinr)"  cosx + sinr(eosx) ) = S(eos?x — sin®x) = S{eos2x) = S(cos2 ;—r] = = Sroswr =5
(—1) = -5

®opma npeacraBiaeHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurtepun onenku:
Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBINOJIHEHA B TMOTHOM O0BEME C COOJNIOIEHUEM

HEe0OXOIMMOM TOCIIeI0BaTEIbHOCTH JEHCTBUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE

3aIlUCH U BBIYUCIICHHUS.
Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JOIMYIIEHbI

2-3 HenmoueTa.
Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM

BBIIIOJIHEHHON YacCTH TAKOB, YTO IIO3BOJIACT IIOJNYYUTH IMPABUIIBHBIC PE3YJIbTAThl U BBIBOABI, B XOIC

MpoBeACHUS PAOOTHI OBUIH TOTYIIEHBI OTUOKH.
Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIM paboTa BBHIIOJIHEHA HE MOJHOCTHIO WIH 00BEM

BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISET CENaTh PABUIIbHBIX BBIBOJIOB.
Tema 3.1. IlpousBogHast pyHKIMHN U ee IPUMEHEHHE

IIpakTHyeckas padora Ne 29

«IIpou3BoaHbIE CJIOKHBIX QyHKIMID)
Lean padoTbl: HaydnuThCst BBIYUCIATH TPOU3BOIHBIE CIIOKHBIX (QYHKIIUH

Boinosinus padorty, Bel Oynere:
YMeETh:
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Boruncnsite Ipou3BOJHBIE CIIOXKHBIX (DYHKINH.

MarepuanbHoe obecnieyenue: MHIUBUAyaIbHBIE 3aJlaHUs, CIPABOYHBIE MaTepHailbl, KOHCIEKTHI
JIEKLIMN.

3aganue.

3apanue 1: Haiith mnpousBomHple (QYHKIUKA WMCHOJB3YysS IpaBUa BBIYUCICHUS MW TaOIHILy
MIPOM3BOIHBIX CIIOKHBIX (D)YHKITUH.

3ananue 2: BerancauTs Nporu3BOAHYIO (DYHKITUU B TOUKE.

SamanueNel 3aganueNe?2
1)y = (mx* +4)° 2)y =m*cos(px" —m). r(1)=o
3y =" +kx) Ay =k yi1)=
5)y — 12 PX"—mx 6)y = ctg (px* —mx) L Y(2)=?
7)Yy = In(x* + px™) 8)y=\/W; y'(-2)=?
9)y = log, (mx+ k) 10)y:(epx+k)*m_

Y (32 |
11)y = p*sin(kx+m) 12)y = % ; y'(-3)=?

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

Ilopsinok BbINOJHEHHS padOThI:
1. BHUMaTeNbHO O3HAKOMBTECH C YCIOBUEM 3aJlaHMUS.
2. Tloap3ysch KOHCIIEKTOM JICKIHIA U CIIPAaBOYHBIMHU MaTepHaIaMH, BBITIOJHHATE 3a/IaHUE.

Xoa paGoTsI:
3amanue Ne 1

Halitu npousBoaHble (QYHKIMH HCHONB3YS IpaBUJAa BBIYUCIECHUS U TaOIUIly HPOU3BOJHBIX
CIIO’KHBIX (DYHKLUH

«[IpaBuia BerYMCIEHUS M TaOIMIlY IPOU3BOAHBIX CIOXKHBIX (QYHKITHI

"y =nu"u’ (sinu)" =cosuu’
(e") =e'u’ (cosu) =—sinu-u’
uyr _ qu i 1 U’
(@) =a"lnau (tgu) = ——u'=—%
COS“ X COS“ U
1 ! 1 u’
(Inu)’=—u’=u— (ctgu)' =——=—u'=——
u u sin“ u In“u
1 ! !
(log, u) = ———u' = — Wy ==Y
ulna ulna

1 y = (Bx® —4x%)°;

' =((3x —4x)5) = 50322 —4e)* (3 — 4] =
=503x% — ) (fr —4) = (30x — 200 (32" — 4%,
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o Y =sin(3x—x?)

' (ainf3r — 2?0 = coz(3xr —x®) - (Bxr — 2% =(3 - 220 coz(3r — 22

3 Y =6In5x

y' = (101N 2x)' =10(In 2%)’ =10 . (2x) = 22 _ 10,
2X 2X X
3aganue Ne 2
Bbrauciuth npou3BoAHYI0 (GYHKIUU B TOUKE.

1. v =(xri+ 6y, i3 =?
v = (fxt =) =

x

7'(3) =

1 x
—-I2+E|r= =
x4+ 6 ¢ ) xP 46 Jxi4nA

3

+6  WETE I

3

(I)opMa NMpeacTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ouenka "oTau4HO" cTaBUTCS, eciu paboTa BBIIOJIHEHA B TIOJHOM O0BEME C COOJIFOJICHUEM
HE0OXOIMMOM TOCNEN0BATEIBHOCTH JEHCTBHI; B OTBETE MPABUIBLHO M AKKypaTHO BBINIOJIHEHBI BCE

3aI1uCHu U BBIYHCIICHUA.

Ouenka "Xopouo' cTaBUTCS, €CIHM BHITIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JOIMYIIECHbI

2-3 Henouera.

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid pabOTa BHIMOJIHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT MOJYYWUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJIBI, B XOJE
MPOBeJICHUS pabOThI ObUTN AOMYIEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIIHEHA HE MOJHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH PabOThI HE MO3BOJISET CAENATh MPABWIBHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE
IIpakTnyeckas padora Ne 30

«['eomeTpryecKue NPUI0KEHHUS IPOU3BOIHOI)

Henp padorbi: HayuuThCcsi COCTaBIATH YpaBHEHHME KacaTEIbHOM K JIaHHOM KpHUBOM B TOYKE
KacaHUs; HaXOUTh YIJI0BOM KO3 (DULIMEHT KacaTeIbHOM, TPOBEAEHHBIA K KPUBOM.

Boinoainus padorty, Bel Oynere:

yMeTh:

- HaxoJUTh MPOU3BOIHBIE 3JIEMEHTAPHBIX (YHKIIHIL;

- HCHOJb30BaTh MPOU3BOJHYIO ISl U3YUEHUSI CBOUCTB (DYHKIUI U OCTPOCHUS IpaHKOB;

- TMPUMEHSATh TPOU3BOJHYIO JJISi HPOBEACHHUS MPHUOIMKEHHBIX BBIYMCICHUH, pelaTh 3ajadu
MPUKIIQJHOTO XapakTepa Ha HaX0XKIeHHE HauOOJIbIIEro 1 HAaUMEHBIIETO 3HAYEeHUSI.

MarepunanbHoe obecniedeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTC€pUajibl, KOHCIICKTbI .]'IGKI.II/IfI.

3aganue:

1. Haiinute yrioBod Ko3(pUIMEHT KacaTelbHOW, MPOBEIEHHON K mapaboie

TOYKE & = —2

j?=—I2+IB

2. HaiinuTe yroia HaKJIOHEHA K OCH KacaTelbHOM, MPOBEIEHHON K KPUBOH ¥ = x? B TOUKE g = —2
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3. CocraBbTe ypaBHEHHE KacaTeIbHOM K KPpUBOH ¥ = zin3x B TOUKE (E DJ.

Ilopsinok BbINOJIHEHHS Pa0OTHI:

1. 3HaueHne NPOM3BOAHON (YHKIMHM ¥ = fix) TPH x =z, PaBHO YIJIOBOMY KOI(PQHUIHECHTY
KacaTeJbHOW, MPOBEACHHOM K KpUBOM ¥ = f(x) B &€ Touke ¢ abOcmumccoil xp , T.€.
k= yilag) = fflag) = tan
[JI€ H-YTOJl MEXKy KacaTeIbHOM K KPUBOM B TOUKE My (i3] M MOJIOKUTEIbHBIM HaIPABJIECHUEM OCH [, .

2. YpaBHCHHE KacaTeIbHON K KPUBOM ¥ = f{x) B TOUKE UMEET BUI ¥ — ¥y = F L) — xp).

3. HampaBrienue KpuBOH B K10 TOUYKE ONpEAEISETCS HApaBICHUE KacaTeIIbHOW K HEH B ATOM
TOYKE, MOITOMY IJIsl HAXOXKIAEHMS yIja HAaKJIOHHOW KPUBOW B JaHHOM TOYKE HANO BBIYMCIUTH YIOJ
MEXy KacaTeJIbHOU, IPOBEACHHON B 3TOM TOYKE, U OCBIO.

Xoa padoThI:
1. Haiitu yros HakinoHa Kk ocu ¢, KacaTelbHOHN IPOBEIACHHOM K KPUBOM ¥ = sinx B TOYKE

-HaliieM IPOU3BOJAHYIO (DYHKLUIO ¥ = sinx y'= cosx

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

o o 1
-TaHI'CHC yTI'JIa HAKJIOHA KaCaTCJIIbHOU B JdHHOU TOYKE paBCH k=tp , OTKyIa ®== ot th £ 26,6°

2. [Ton xakumu yriaamu napabona y = x? + x IepeceKkaer och Gy ?
-Haiinem Touku nepecedenus mapadbobl C OCBIO £, PELINB CUCTEMY
=x'4x —1:0

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

-ITapabona mepecekaer och @, B Toukax AUl 0J;@(0;0) . Haiiném yrioBbie KO3 GHIUEHTHI
KacaTelbHbIX K M1apadoJie B 3TUX TOUKaxX

y=ltd =+ Lk =2-D+1=-1.k0d=2-0+1=1

- BBIUHCIWIM YIJIBI % # ; , oOpa3yeMble KacaTelbHBIMH B TOYKaX IMepecedeHus: mapadoibl ¢
OCBIO (: tg o, = —1, 06, = 1357 tg o= 1, 00,= 45°

3. CocraBbTe ypaBHEHHE KacaTelbHON K KpUBOH ¥ = 3x? — x B TOUke xp = —1

-HaAEM NPOU3BOJHYIO KDUBOM B TOUKE

y=0Bx'—xr=6xr—1;y-1) =6(-1)-1=-7

-HaliJIeM KOOpANHATY TOUKU KacaHUs:

yi—13 =301} — (-1} =4 M(-1;4)

-I0CTaBUM B (GOPMYJly YpaBHEHHS KacaTelbHOI:

v—4==—Tlx+1)

yv—d=—Tr -7

Tx 4+ v+ 3 = 0 — ppasucHue Kacamenonot

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

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCSA, €ClM paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOIEHHEM
HEO0OXOIMMOM TIOCTEOBATEIHLHOCTH JEHCTBHUII; B OTBETE€ MPABUIBLHO W aKKYypaTHO BBHITIOJHEHBI BCE
3aIMCH ¥ BBIYMCIICHUSI.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JOMYIIECHBI
2-3 Heyovera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJIAET IMOJYYUTh NpPaBUIIbHBIE pPE3YyibTaThl U BBIBOJBI; B XOJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ouenka "Hey10BJI€TBOPUTEIbHO'" CTaBUTCS, €CIIH padOTa BBHIOIHEHA HE MOJHOCTHIO U 00BEM
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BBITIOJTHEHHON YacTu pabOTHI HE MO3BOJISIET C/IeNIaTh IPABUIIbHBIX BBHIBOJIOB.
Tema 3.1. IIpousBoaHasi QyHKIIMU U ee IPUMEHEHUE
IIpakTnyeckas padora Ne 31
«O0mas cxema ucciaea0BaHus QyHKIIUID)
Heapb padorbl: HayuuThcs uccnenoBarh GyHKINN C TOMOIIBIO POU3BOIHOM U CTPOUTH TPadUKH.

Bbinosinus padory, Bel Oynere:

yMeThb:

-OIpEeAeNATh IPOMEXYTKH MOHOTOHHOCTU (DYHKLIUH C TOMOILBIO TPOU3BOIHOM;
- HaXOUTh KCTPEMYMBI (PYHKIIUY;

-[IPOBOJAUTH MCCIIEI0OBaHNE (PYHKLIUU 110 001l cxeme;

-CTpOUTH rpaduku GyHKIUN, HCTIONB3YS MTPOBEACHHOE UCCIIETOBAHHE.

MartepuanbHoe obecnieueHue: VHIUBUya bHBIC 3a/aHUS, TAOJIHIA TIPOU3BOJHBIX, KOHCIICKTHI
JICKIINN.

3aganue:
HccnenoBaTh PyHKIUIO M TOCTPOUTH €€ rpaduk:
1) flad = 2" =124,

2) flad ==

7-x2"

Kparkue Teopernyeckue CBeAeHUA:

Anroput™m uccienoBaHusi QyHKIIMY HA MOHOTOHHOCTb U SKCTPEMYMBI:

1) HaiiTu npou3BoAHYIO (GYHKINU.

2) HaiiTu KpUTHYECKHE TOUKH.

3) OTMETUTh KPUTUYECKME TOYKM HAa YUCIIOBOM MNPSAMOM M ONPENENINTh 3HAaK INPOU3BOJHOM Ha
Ka)kJIOM UHTEPBAJIE.

4) 3anucaTbh UHTEPBAJIbI, HA KOTOPBIX (PYHKIMS Bo3pacTaer f () = 0 u yObIBaeT f [x) = 0.

5) BoeimucaTh TOUKHM 3KCTpPEMyMa U BBIYUCIUTH 3HAUEHUS (PYHKIUU B HUX.

AnroputMm uccnenoBaHus QyHKIMH Ha BBITYKJIOCTh U TOUKU Iepernoa:

1) Haiitu BTOpYIO NPOU3BOJHYIO.

2) Haiitu TOYKH, B KOTOPBIX BTOpas IPOU3BO/IHAS PaBHA HYJIIO WJIA HE CYILECTBYET.

3) OTMETUTh ATH TOYKM HA YHUCIOBOM NHpSIMOM M ONpENEeNIUTh 3HAK BTOPOW MPOM3BOJAHON Ha
Ka)KJIOM UHTEPBAJIE.

4) Ecmu f"(x) =0, To rpaduk BeIMyKIbIH BHU3. Ecu " () = 0, To rpaduK BBITYKIBINA BBEPX.

5) Beruucnuth 3HaueHUs (PYHKIIMM B TOUKaX neperuoa.

ACUMITOTHI MOT'YT OBITh BEPTUKAIbHBIMH, TOPU30HTATILHBIMU U HAKJIOHHBIMU.

Ecmu limy,,, f(x) =, TO mpsAiMasiz = & SIBISETCS BEPTUKAIBLHOM aCUMITOTOM.

VYpaBHeHHE HaKJIOHHON aCUMIITOTHI OyZIeM UCKaTh B BUJIE ¥ = kx + &

ITopsinok BbINOJHEHHS PadOTHI:

1. 3anumuTe QYHKIHIO.

2. Hcnonb3ys o01yro cxemy, uccieayiTe GyHKIuLo.

3. Ilo pesynbraram uccineaoBaHus MOCTPOiTe rpaduk GyHKIMU
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Xox padoThI:

UccnenoBath QyHKIMIO ¥ = %! — 6x? + 9% — 3 ¥ MIOCTPOUTH rpaduK.

-(pyHKIHS onpeiesieHHa Ha BCEH YMCIIOBOM mpsiMoit: Dixl: x € (—wo; o)

-JIaHHAast byHKIHISA HE SIBJISICTCSI HU YETHOM, HU
HEUCTHOM: wi—x) =(—x)? —fl—x)? + 90—} — 3= —x?'—fx? -9 -3 =—(x'+6x’+ 9+ 3 & —w(x)

-HalJéM TOYKy mnepecedeHus rpaduka ¢ ocblo Oy , mojoras x =10 , molnyyuMm y= —3 TOUKHU
nepeceveHus rpaduka ¢ ocbl0 Uy B JAHHOM CJydae HalTH 3aTPYIHHUTEIBHO.

-HallIéM POU3BOAHYIO: ¥' = (x? — 6x® + 9x —3) = 3x* —12x + 9

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

¥l —dx+3=0x =1;x =3

-rccaeayeM QyHKIIMI0 HAa MOHOTOHHOCTh

+ - +

v

1 3
{(—eo; 131 (3; wo) rpaduk (yHKIMEM Bo3pacraer, (1; 3)-yObIBaer
-ucenenyeM QYHKIHMIO Ha OKCTPEMYM:
w(1) =1-64+9—3 = 1; A(1; 1)Toma max
w3) = 27 — 54+ 27 — 3 = -3, B(3: —Z)Tomma rmin

-HCII0JIb3Ysl [TOJIyYEHHBIE JaHHbIE CTPOUM HCKOMBIN TpauK.

~

W

M

[HEY

[
I
I
A
ﬂ]/\ ld b 8 10 12
[\ /
[\

an]

[NEY

I
M2

[45]

&

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHAs paboTa

Kputepun onenkn:

Ouenka "oTJAMYHO'" CTaBUTCSA, €ClM paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HE0OXOIUMOM TOCTEAOBATENHPHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M aKKypaTHO BBINOJHEHHI BCE
3aIMCU U BEIYUCIICHHA.

Ouenka "Xopomo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JOMYIICHBI
2-3 HemouerTa.

Ouenka "yI10BJIETBOPUTEIBHO' CTaBUTCS, eclid paboTa BBIMOJIIHEHA HE MOJTHOCTHIO, HO O0BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISAECT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISET CAENaTh MPABUIILHBIX BHIBOJIOB.

Tema 3.1. IlpousBognast pyHKIHMH U ee IPUMEHEHHUE
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IIpakTuyeckas padora Ne 32
«HUccaenoBanue pyHkuMid M mocrpoeHue rpaguxkon GyHKIuii»
Hean pabdorbl: Hayuuthes uccienoBarb QyHKIIUN U CTPOUTH UX TpadUKH.
Bbinosnus padory, Bl Oyaere:

yMeTbh: UCCIIeIOBaTh PYHKIMMA U CTPOUTH UX TPapUKU.

MarepuasnibHoe obecniedenue: VMHIuBUyalIbHBIE 3aJaHUs, CIIPABOYHBIE MaTepHaibl, KOHCIEKTbI
JIEKIIUN.

3aganme: VccnenoBarh (yHKIMN U IOCTPOUTH CXEMATUYECKU UX TPapUKH.

Samanus
a)y =2+5x> -3x°; 6)f(x)=x"-2x*+2;
a)y =2x>-3x*-36x; | 6)f(x)=x*-2x*+2
V) 2.
a)y_x —4x ' 6)f(X):1X4—gX3—§X2+2;
4 3 2

HOpﬂIlOK BbIIIOJTHCHU A paﬁoTbI:
BaumarenrHO 03HAKOMBLTECH C YCJIOBHUEM 3aJlaHUA.
HOJH)?;Y?ICI) KOHCIICKTOM JIGKHI/Iﬁ HCIIPAaBOYHBIMU MAaTCpUaAIaMH, BBIIIOJHUTEC 3aJaHUC.

Xoa pa6oTsbl

[ToHATHE MPOU3BOJHOM MO3BOJISIET MIPOBECTU MOAPOOHOE MccieoBaHUEe (YHKUUHN C Lebo Oosee
TOYHOT'O IOCTPOCHUS UX TPAPHUKOB.

PaccMmoTpuM anroput™ uccieoBaHus QyHKIMMI:

1) HaiiTu oOnacTh onpeaeneHus QyHKINY,

2) uccienoBath GyHKIUIO HA YeTHOCTh U HE YETHOCTB;

* Ecmu ana QyHKUMM BBIIOTHSETCS PAaBEHCTBO f(—ix) = f(x), To maHHas (QYHKIUS SBISETCS
yetHOU. CreoBarenbHO, rpaduK GYHKIMU CUMMETPUYEH OTHOCUTENbHO ocu (OY).

sEciu 1ns QyHKIMM BBIIOMHSETCS PaBEHCTBO f(—x) = —f(x), TO naHa QYHKIUS SBISETCS
HeueTHOH. CreoBaTenbHO rpaduk GyHKIIMM CHMMETPUUEH OTHOCUTENbHO Havana koopauHart (0;0)

"Ecmu f{—x) # flx) u f(—x) £ —f(x), To nmannas QyHKus sBisieTcs QyHKIMEH oOiiero Buaa M
CBOMCTBOM CUMMETPUYHOCTH JIaHHas QYyHKIUS HE 00yagaer

3) HaiiTH HHTEPBaJIbl MOHOTOHHOCTH (DYHKIIHH;

= Haiitu npou3BoIHYIO0 QPYHKIIMH.

= [IpupOBHATH MIPOU3BOAHYIO K HYJIIO U PEIIUTH IOJYYEHHOE YPaBHCHHUE.

= OTMeTUTh HaWJeHHbIE KOPHM YpaBHEHHsS Ha KOOpJIMHATHOW MpsMOW, pa3douB e€ Ha
IIPOMEXKYTKH.

= HaiiTy 3HaK NpOU3BOAHON HA Ka)KJIOM U3 MOJTYYEHHBIX TPOMEXKYTKOB.

- | -+ | - fix ] ), mpu xe (oo 3 MUK o)
Tk le - ' 3 — ) T, mprtx €0 xg)
4) HaWTH SKCTpEeMyMBbI ()yHKIINH;
) + .
I I
Ty "Xz
mm max

Tinin = X1
Tinex = Xy

5) HaiiTh 3HaUeHHE (PYHKIMU B KPUTHIECKUX TOYKAX U B TOUKAX IKCTPEMYyMa;
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6) HalTH TOYKM MEPECEUYCHHUS] C OCAMH KOOPAMHAT M, BO3MOXKHO, HEKOTOPBIC IOMOJHHTEIbHBIC
TOYKH, YTOUHsIOIUE rpaduk GpyHKImm;

7) mocTpouTh rpaduK HUKIHH.
3ananue Ne |
1) Uccnenyiite GpyHKIMIO U TOCcTpoiiTe €€ rpaduK y=1+2x* —x*;
2) Onpenenum 4eTHOCTh
f(=X) =1+ 2(=x)* = (-x)*=1+2x* = x* = umeen f(-x)=f(x)=>
(GbyHKIMS YeTHas U ee Tpauk CUMMETpUYeH OTHOCUTEIbHO ocu (OY).
3) Haiinem npou3BoiHYyIO

f'(x) = (1+2x* —x*) = 4x - 4x%;

4x—-4x*=0

AX(1-x*)=0=>x=0:x==1;

f(-1) =14 2(-2)2 — (-2)* =2

+,— , + , — f(0)=1+2(0)> -0* =1
) '1 \['j A 1 f()=1+2*12-1*=2
max min  Max
X (-o0-1) | -1 (- 0 1 | @+
1:0) 0;1) )
f'(x) + 0 _ 0 + _

f(x) ya 2 Ny 1 ya 2 ™y

(I)opMa npeacTaBJICHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kputepun onenkn:

Ouenka "oTAMYHO'" CTaBUTCSA, €ClM paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HEO0OXOIMMOM TIOCTIEIOBATEILHOCTH JEHCTBHI; B OTBETE MPABMWIBHO U aKKypaTHO BBIMOJHEHBI BCE
3aMUCH ¥ BBIUYMCIICHUS.

Ouenka "Xopomo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JOMYIICHBI
2-3 Heyovera.

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh MPaBUJIBHBIE PE3yJAbTaThl M BBIBOJBI; B XOJIE
MpOBEICHUS pabOTHI ObUTH TOMYIEHb! OLTHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABUIIBHBIX BHIBOJIOB.

Tema 3.1. IlpouszBogHast pyHKUMHU U ee IPUMEHEHHE
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IIpakTnueckas padora Ne 33

«Haxo:xkneHue Han(0JIbIIEr0 U HAMMEHbIIIEr0 3HAYEHUS W IKCTPEMAJIbHBIX 3HAYEHU
¢yuxuuu. [lpukinaaabie 3a1a4n HA IKCTPEMYM»

Iesan padoThl: HaydnThCcst IPUMEHATh IPOU3BOIHYIO (DYHKIMM NP PEILICHUH 3ajau.
Beinosinus patdory, Bel Oyaere:

yMeThb:

— HaxXOJUTh HANOOJIbIIIee ¥ HAUMEHbIIIee 3HaUCHUS (YHKIIMH HA 3aIaHHOM OTPE3KE;

— pfuiaTh 3ala41 Ha HAXOXKACHHUC HauOOJIBIIIETO U HAMMEHBIIIEr0 3HAYEHUS (byHKI_[I/II/I

MarepuanbHoe obecnieyeHue: VHIUBHAyanbHBIC 3aJaHus, TaOJIWIAa TPOU3BOAHBIX, KOHCIICKTHI
JIEKIIUN.

3aganue:

1. Haiinure HamMeHbIlee W HaWOOJbINEEe 3HAYCHUS QYHKIHH Flx) = x*—8x'—9 Ha OTpe3ke
6)[—1; 11; &) [0:3],

2. imeeTcst MpOBOJIOKA JUTMHOW @ METpoB. TpedyeTcs orpaauTh 3TOW MPOBOJIOKOM MPSMOYTOIbHBIN
YYaCcTOK 3€MJIM, OJIHa CTOPOHA KOTOPOTO MPUMBIKACT K CTEHE 3aBOJICKOTO 3/IaHUs, TaK, YTOOBI IJIOMAIb
OTOPOXKEHHOTO Y4acTKa Oblila HANnOOJIbIIEH.

JIst OTBICKaHUSI HAMMEHBIIEr0 M HauOOJIBIIEro 3HaYeHUs (QyHKIHH, TuddEepeHIpyeMoil BHYTPH
OTpe3Ka M HENpPEpbIBHON Ha €ro KOHIAX, CIIEAYEeT HANTH BCE KPUTHUECKHE TOUKM (DYHKIWH, JISKAIINE
BHYTPH OTpE3Ka, BBIYMCIUTH 3HaYCHMs (DYHKIIMU B STUX TOYKAX M HA KOHIAX OTpPE3Ka, a 3aTeM M3 BCEX
MOJTYYEHHBIX TAKUM 00pa3oM duces BEIOpaTh HaNMEHbIIee U HauboIbIee.

Ilopsinok BbINOJHEHHS padOThI:

1. Haxoaum KpuTHUECKUE TOUKU (PYHKIIMH.

2. IlpoBepsieM, Kakue U3 HalJEHHBIX KPUTUUECKUX TOUEK JIEKAT BHYTPHU 3aJJaHHOTO OTpE3Ka.

3. Haxonum 3HaueHHs (QyHKIMM Ha KOHILIAX OTpe3Ka M B TE€X KPUTHUECKUX TOUYKAX, KOTOpPbIE
MOMAJAI0T B ATOT OTPE3OK.

4. W3 Bcex MOJMy4YEeHHBIX 3HaUeHUH (QyHKIIMM BbIOMpaeM HauMeHblllee U HauOoJIbIIee.

Xonx padoTsI:

1. Haiigute HauMeHblee 1 HauOoJbIlee 3HaYeHUs! QYHKIMH fx) = —2x? — 3x? 4+ 4 HA IPOMEXKYTKE
e)[—2; —0,5];8) [1:3],

Pewenue.

HaxoanMm kputndeckne TOUKH (QyHKITHH.

Flld =i—20" — 3 + 4 =—x? — fx = —Bx(x + 13;

Flle) =0; —6x(x 4+ 1)=0; x = 0ux = —1. NONYYUIH JBE KPUTHUECKUE TOUKHU: x = Dux = —1,

& J Bropomesyie [—2; —0,5] nekuT 071HA M3 KPUTHYECKUX TOYCK: X= -1.

Tax KaK Fl—-2) =g, fi—1) =3 fl-0.5) =3.5T0 HauMEHbIIIEe 3HAYECHUE byHKIHSA
Flx) = =2 — 3% + 4 mocTUraeT B Touke ¥ = —1 U paBHO 3, a HanOoOJNbIIEE - B TOYKE X = —2 U paBHO §..
KpaTko 3T0 MOYKHO 3amucaTh TaK: winf_y,_pg Flx) = F—1) = 3.maxy_,,_pq fl)=F(-2] = 8,

0) Otpesky [1:3] He npHHAMICKUT HU OfHA U3 KPUTHYCCKUX TOYEK, MMOITOMY HAMIEM 3HAYCHUSI
(GyHKIMU Ha KOHIaX oTpe3Ka: fi1) = —2-1 —3.12 + 4 = —1.[1;3];f(3) = -2.39 -3 . 3 + 4 = —77. . Kparko
3TO MOXKHO 3aIUCATh TAK: rriny |y,q Fle) = f3) = =7 rmawy g fle)=F01) = -1,

2. Yucno 86 mpenctaBieHO B BHIE CYMMBI JBYX CIaraeMbIX TaK, YTO WX MPOU3BEACHUE
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MakcUMaJIbHO. HaliaguTe 2TH ciiaracMEIe.

Pemenne. IlycTh 3amaHHOE YHCIO TPENCTAaBICHO B BHAE CYMMBI JIBYX CIaraeMbIX
x Hy,T..86=x + ¥. Belpazum BTOpO€ ciaraemoe dyepes X.

y=86-x.3anuiieM MNpousBeICHHE ITUX YUCel B BHAC GYHKIUU OT x.flx) =x (86 —x) Haiiném
3HAYCHHE X, PU KOTOPOM (hYHKIIHS

f (o) =x (86 —x) pmoctmraer makcumyma. Haiiném mnpomssommyrof!(x) um  npupaBHieM eé
nymo. f () =(x - (86 — ) = (86 — ¥ =86 — 20 = 2043 — 1),

2043 —x) = 0,x =43,

Omnpenenum BTOpoe ciaraemoe: ¥ = 86 —x = 86 — 43 =43,

OtBeT: = =43 ;y =43,

dopma npeacraBJieHUs pe3yJbTaTa: BhIIIOIHEHHAs padoTa.

Kpurepun oneHku:

Ouenka "oTau4HoO'" cTaBUTCS, eciu paboTa BBIIOJIHEHA B TOJHOM O0BEME C COOJIFOJICHUEM
HE0OXOIMMOM TOCIEI0BATENbHOCTH JEHCTBUIl; B OTBETE€ MPAaBUIBHO W aKKypaTHO BBIMOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOJHEHBI TPEOOBAaHUS K OLIEHKE "OTIMYHO", HO JOIMYIIEHbI
2-3 Henmouera.

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid pabOTa BHIMOJHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJIAET MOJYYUTh NPABUIBHBIE PE3yJIbTAaThl M BBIBOJBI; B XOJIE€
MPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIHUOKH.

OueHka "Hey10BJIEeTBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJITHCHHOW YacCTH paOOThI HE MTO3BOJISET C/ENIATh MPABHIIbHBIX BHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHme
IIpakTnyeckas padora Ne 34

«HMHTerpaa n nepspoodpasnasi. Haxosxxaenue HeonpeaeJeHHbIX HHTETPAJIOB IIPH MOMOLIH
CBOIICTB HHTEIPAJIOB)»

]_[e.]'lb: HAaY4YHUTHCA HAXOIUTh HCOHpG}IeHéHHBIG HUHTETpajibl HCIOCPECACTBCHHBIM MHTCTPUPOBAHHUEM
IIpy IOMOIIHn CBOMCTB HHTCIPpUPOBAHUA.

Beimosnus patdory, Bl Oyaere:

yMeThb:

- HaxoJIUTb UHTETpall

- BBIYHUCIIITH B HpOCTCfIIHPIX ClIydadax Iiomaan H 00BEMBI C HCHOJL30BAaHUEM OMpECaACICHHOI'O
UHTETpaa.

MarepunanbHoe obecrnieyeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTCpUalibl, KOHCIICKTHI JIGKI_[HI;'I.

3aganue:
Haiitu cnenyromme nHTerpans:

1. _I'Gxg —ixz + 5) dx
2. Jaf2e® — 1) due
3. Jx¥1 +5x¥dx
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4, I[%+ xisj' fx
5. J{5vx® — 74T )dx

Kpatkne TeopeTtudeckne cBeieHUs:
Ceoticmea HeonpedenieHHo20 uHmezpaila

1) j mf (X)dx = m j f (x)dx, m-const
2) j (f (X) £ g(x))dx = j f (x)dx + j g(x)dx

Ta6ﬂuua OCHOBHbIX UHmMecpajlos

1) Idx=x+C;
Xn+l

Z)Ix”dx: +C,n=-1;
n+1

dx
3) |—=I C;
) J.x n|x| +
4) Iexdx=eX+C;
5)jade=a—+c;
Ina
6) Isinxdx:—cosx+C;

7) _[cosxdx =sinx+C;

8)_[ ox —tgx +C;
cos? x

9)_[ ax = —Ctgx +C;

sin? x
dx .
10) | —==arcsinx+C;
J =
dx
11 =arctgx +C.
) -[1+ x? g

Ilopsinok BbINOJIHEHHS padOThI:

CoOBOKYMHOCTH BCeX NMEepBOOOPA3HBIX I (PYHKIIUU HA3bIBAETCS HEOMPEICIEHHBIM HHTEIPAJIOM.

OcHOBHBIE CBOMCTBA HEOTIPEIETEHHOTO UHTErpaja

1) [ + g0 Ve = [ fld dae+ [ gl duc

2) Jkfladde =k [ Flxdda

HenocpencTBeHHOe MHTErPUPOBAHHE OCHOBAHO Ha MPSIMOM MCHOJIb30BAHUU TAOJIHUIIBI HHTETPAJIOB.
MoryT npencTaBUThCS CIEAYIOIUE CIIyYau:

1) JlaHHBI WHTETpall HAXOAWUTBHCS HEMOCPEACTBEHHO I10 COOTBETCTBYIOLIEMY TaOINYHOMY
WHTErpaly.

2) JlaHHBI WHTETpal TOCIE MPUMEHEHUs] CBOWCTB 1M2 MPUBOAMTCS K OAHOMY WIIM HECKOJIBKUM
TaOJIMYHBIM UHTETpallaM;

3) JlaHHBId ~ HMHTErpal  TOCIE  DJIEMEHTAPHBIX  TOXJIECTBEHHBIX  INpeoOpa3oBaHWi,  HaJ
MOJBIHTETpaIbHOM (YHKIMEH U MpUMeHssl cBoiicTBa M2 NPUBOAWUTCS K OJHOMY WM HECKOJIbKHUM
TaOJIUYHBIM HHTETPaJIaM.

Xon paborsr:
Haiitu cnepyromue HHTETrpas:
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1. J'6x*dx —mcnons3yeM cBoiicTBO 2 1 Gopmymy 2.

hrl o |

[afdx ==—+ ¢ Tlomyunm:
H+1

x2+1

2+1
2. Jalx? — x4 Fdx Hcnonb3yss cBorictBa | w 2 u, Qopmynsr 1| u 2 mnomyyum:

H
fﬁxzd:r=6fx2d:r=6 +|::'=E|'r?+|:'=2x!+r:
2 ¥ a4t 4 4 2

4 [ x dx—4fxdx+12fdr=4T—T+ 12x+e="x"—2x"+12x + ¢

- ITIOCTOAHHAA HHTCTPHUPOBAHUA C paBHa anre6panquK017I CyMMCEC TpEeX IMIOCTOAHHBIX
HHTETPUPOBAHHUS .

3 z
3 J2Ex -1 r =23 — 1) %xr =2 (9% — 6 — Ldx = 2-9%—2-6%+ Zr4+c=fr' —fx+ 2r+c

34227 pan .
4. | ——dr —pa3JieIuM MTOYJIEHHO Ha X, TTOYy4YUM:
1 gt
Le? 4 Qw4 dlds :?+T+4-:r+ £

1 1

i - —_
5. ff,—; —Hucnonb3yeM popmyiry 2 [ x"zdx = 'rj_i—L+ e=F+c=2Vr+ec
2 2

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHHE

Kputepun onenkmn:

Ouenka "OTJIMYHO'" CTaBUTCSA, €ClIM paboTa BBHINOJHEHA B IMOJTHOM OOBEME C COOJIOIEHHEM
HEOOXOMMO TIOCIIEIOBATEILHOCTH JCWCTBUI; B OTBETE MPABHJIBHO M AaKKypaTHO BBIMOJHEHBI BCE
3aIlUCH U BBIYUCIICHHUSL.

Ounenka "'Xopomo' cTaBUTCS, €CIM BBIIOJHEHB! TPEOOBAHMSI K OLIEHKE "OTJIMYHO", HO JIOMYLIEHbI
2-3 Henmoyera.

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBINTOJIHEHHOM YacTH TAaKOB, YTO IIO3BOJISET IOJYYUTh HpPAaBUJIbHBIC PE3yibTaThl U BBIBOJBI, B XOE
MIPOBEIEHUS pabOThI ObUIN JOMYILEHBI OIIUOKH.

Ounenka ""Hey10BJIETBOPUTEJIBHO'" CTAaBUTCS, €CIM paboTa BHIIOJHEHA HE MOJHOCTBIO U 00bEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIBHBIX BBHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue
IIpakTnueckas padora Ne 35
«MHTEerpUpoBaHNe METOI0M 3aMeHbI ITepeMeHHO»
Heab padorbl: HayunThcs BEIYUCIATH HHTErPaibl CHOCOOOM MOJCTAHOBKH.

Bbinosinus padory, Bel Oyaere:

yMeTh:

- HaXOJUTh MHTETPAI

- BBIYHCIATH B MPOCTEUIINX CIy4yasX TUIOMATU U OOBEMBI C HCIIOJB30BAHHEM OIPEIEICHHOTO
MHTErpana.

MarepuanbHoe o0ecnieyeHme:
WNHauBuayanbHble 3a0aHNs], CIPABOYHBIE MAaTEpUabl, KOHCIIEKTHI JIEKIIH.

3amanme:
Haiitu unterpansi:
1. J{12a —5)7dx
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2.J'|i.t'

B + 5

3. JadxT—Tdx

coax
4. _r 3—m dx

5. Jtgxdx
6. J' dx

141617

IMopsinok BbINOJIHEHHE PAOOTHI:

B ocHOBe MHTErpupoBaHHs METOJOM 3aMEHbl NMEPEMEHHOH (MM CIIOCOOOM TOCTAaHOBKH) JICHKHT
CBOWCTBO HHBapHaHTHOCTH (OPMYJI WHTETPUPOBAHUS, KOTOPOE 3aKIIOYACTCS B CICIYIOIIEM: €CIU
Tfldde =Fld+ e, 1o Fladdu=Flu) + ¢, rue u(x) npoussonas auddepeHnupyemas GyHKIHs OT X.

3aMeHa MepeMEeHHOM B HEOTIPEICIICHHOM HHTErpalie IPOU3BOIUTCS C TIOMOIIBIO MOJICTAHOBOK JIBYX
BUJIOM:

1. x=w(t) , roe t-HOBas mepeMeHHas, a wi(t] HempepbiBHO auddepeniupyemas QGyHKIUS

T fldde = Flol) 1o dt
2. t=p(x) ,roe t-HoBas nepemenHas, Toraa: [ Flu(t) Ju' (:ddx = [ Fldt

Xox pabdoThI:

2 dx
L Is+x3
-T.K. 6(8 + %) = 3x¥dx , TO
JI’ xidy 1J‘d[8+ 3r?
S+x? 3 B4 u?
-mojaras &+ x? = ¢ , momyunm: = 2 = Enis) =Lmla + 27
=t , y4 syl T =3 +|::'—!n +x+r
coaxdy o (B .
2. J = [ - =-m0dTOMY, MCHONb3ys MOACTAHOBKY t=sinr , NPUXOAUM K TaOIMIHOMY
g _t L3 =1 (ﬂ)
HHTCTpAly: I4+r2 =3 orct g » +c= , orcty . +rc
3 J- e¥dy o die™)
T et Jo-t?
-BOCITOJIb30BABIINCh  IOJCTAHOBKOU t=¢", TOpuUBOOAUM K TaOIUYHOMY  HHTErpaiy

X

dt 1 .8
f =@resin-+ o= oresin —4 ¢
ot 1 3

Ipumeuanue: dx = id{mc + &)

1
whx = Ed[xzzl

g dr = dlg”)
[l _
? = dilnlx)

cosxdr = g siny)
(I)opMa NMpeaAcTaBJACHUSA PE3yabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ouenku:

Ouenka "oTau4HO'" CcTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOTHOM O0BEME C COOJIIOIEHUEM
HE0OXOIMMOM TOCEeI0BaTEIbHOCTH JEHCTBHUI; B OTBETE€ NPAaBUIBHO W AaKKypaTHO BBIMOJHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

Ouenka "'Xopomo' cTaBUTCS, €CIM BHIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 Hezouera.

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TAaKOB, YTO IO3BOJIAET MOJYYUTh NMpaBUIIbHBIE pPE3yJibTaThl U BBIBOJBI; B XOJI€
MpOBeIeHUS pabOThI ObUTH JOMYIEHBI OIIMOKH.
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Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BBHITIOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBIIIOJIHEHHOH YacTH pa60T51 HC MMO3BOJIACT CACIATh NPABUJIBHBIX BHIBOJOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue

IIpakTnueckas padora Ne 36
«AHTEerpupoBaHue pa3InYHbIMU METOAAMID)

Heabr padorbl: HayuuTbcss HaXOAWTh HWHTErpajibl Pa3IMYHBIMU METOJAMU: WHTETPUPOBAHUE
HOJACTAHOBKOM U I10 YaCTSIM.

Beinosinus patdory, Bel Oyaere:

yMeThb:

- HaxOJUTb UHTCTPAJI

~ BBIYUCIIATH B IPOCTEHIIMX CIIydasX IJIOUIAJU U OOBEMBI C HCIOJIb30BAHUEM OIIPEICIEHHOI'O
HHTErpana.

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

3aganue:

Haiitn nHTErpasnst
dx

o+ T At
2, e

o
[ g
3. [ xrosxdx
Inx
4, .rx—d:r

3

5. J- xoy

zinlx

Ilopsinok BbINOIHEHHE PadOTHI:

1. IlepBele 1Ba MHTErpaja pelIaloTCs METOJOM 3aMEHbl IepEeMEHHOM (3ToT  cirydait
paccMaTtpuBaics B pakTuueckon padore Ne 35).

2. Crenyrolye HHTETpajIbl PELIAOTCs METOI0M UHTETPUPOBAHUS IO YACTSIM.

WuTerpupoBaHneM 1O  4acTsM  Ha3blBaeTCd  HAxOXIEHME MHTerpaiza 1o  ¢opmyle:
Judd = wd — [ ddu rae @ H# HempepblBHO AU depeHmpyembie GyHKINU OT X.

Wurerpupys o0e yacti paBeHCTBa  glaf) = udd + fdu , IOJIy4UM

fd[maj =fm:m +f~a.:su

i =J‘udt‘.? +J‘t‘3‘du,|:|'rrq,r,qa J‘udt‘? = —J‘t‘.?du

C MMOMOILIBIO 3TOM (I)OpMyJILI BBIUHUCJICHUC UHTCIpala CBOAHUTCS K BBIUMHUCIICHUIO MHTCIPAJIa Itﬁ'd‘u,
€CJIIn HOCJ'Ie)IHI/Iﬁ OKaXXETC IMPOIIEe NCXOAHOTO.

Xoxa pa0doThl:
BoruuciauTs MHTErpaz METOI0M UHTEIPUPOBAHUS 10 YACTSAM:
1. Jix — S)cosxdax

-mojlarasg o =x — 9; 8¢ = cosrdr,
-HalineéM du = di:  # = [ eosrde = sinr
-CJICA0OBATCIIbHO:
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Jr[x — Sleosxrdy = [x — S)siny = J‘ sinrdr = (xr — S)siny + cosxr + ¢

2. | xorctgrdx

—IyCTh u =emretgr: df = xdx,
1 x*
fx; ==

1422 H
-Ha OCHOBaHHUHN OpMYJIBI Haxoaum
2

-TorJaa ou =

x
Jr rorctgeds = ? orctgx

J‘:cz ox 1 ) lJI':r2+1—1d
— | —. [ £ | -
2 xigp1l 2o MREETL Ty

1, 1 J‘d JI’ gx II:I2 )
== tgx — = — == tgx — t
X et g 2[ s :r2+1:| 5 W oretgx x4+ orctge) + ¢

(I)opMa NnpeacTaBJICHUA pe3yjabTaTa: BhIIIOJTHCHHOC 3aJlaHKE.

Kpurepun oneHku:

Ouenka "oTau4HoO'" cTaBUTCS, eciu paboTa BBIIOJIHEHA B TOJHOM O0BEME C COOJIFOJICHUEM
HE0OXOIMMOM TOCIEI0BATEIBHOCTH JEHCTBUI; B OTBETE€ MPABUIBHO W AaKKypaTHO BBIMOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka "Xopouo' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JOIMYIIEHbI
2-3 Hepouera.

Ounenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid PabOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJIACT IMOJYYUTh MpPaBUJIbHBIE PE3yJbTaThl U BBIBOJIBI; B XOJI€
MpoBeACHUS PAOOTHI OBUTH TOTYIIEHBI OITUOKH.

OueHka "Hey10BJIeTBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BBHIMIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISIET C/IeNIaTh PABHIIBHBIX BBHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTnueckas padora Ne 37
«Teopema Hbrotona-Jleiitonuna. BoruuciieHue onpeaeeHHbIX HHTErpajaoB»
eab padoThl: HAYYUTHCS BEIYHUCIIATH ONPEACIICHHBINA nHTerpai no gpopmyne Herorona-JIeibuua.
Boinosinus padorty, Bel Oynere:
yMeThb:

HAaXOJUTh OMPEIEIECHHBIA HHTETPal

MarepuanbHoe o0ecnieyeHme:
WNHauBuayanbHble 3a0aHNs], CIPABOYHBIE MAaTEPUAIbl, KOHCIIEKTBI JIEKIIUH.

3aganme:

Brruncnure nHTErpanisl.
2
1. _rl 2t dx
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4
_[(8+2x—x2]a!’x
-2

2. .

3. fD cosxax

4, I cos X — 3sin X d
H
2

5. J'l_i( dx

X
-2
Iopsinok BbINMOJIHEHHSI PadOTHI:
1) Ucnionb3ys Tabnuily MHTETPajIoB HAMTH MHTErpall
2) Ucnonwiys popmyny HetoTona — JleiiOuuiia

3
[ =

= F()— Fla)
HAaWTH ONPEIEICHHBIN UHTETPal

Xoa paGoTsI:
Beruncianute onpeeneHHbli HHTErpan

2
_I-Exjr::fx
1
PemeHHe
[oa, M2 2 _ 142
2 2 3 3 — —
IExdx 2] dx = (f)|1_—(2 lj——(S D=2 T7===43

(1) BI)IHOCI/IM KOHCTaHTY 3a 3HAK MHTErpaJa.
e+l
x
xidx=
n+1

+

(2) Unrerpupyem mno Tabiauie ¢ MOMOIIbI0 caMOW MOMyNIIpHON (HopMyIibl
1

3
TTOSBHBIIYIOCS KOHCTAHTY - IEIeco0bpasHO OTJAENHTh OT % U BBIHECTH 3a CKOOKy. Jlemath 5T0 He

O6$I38.T€J'H:>HO, HO JKEJIaTEILHO — 3a4eM JIMIITHUE BEIYHCICHUS?

&
[ Fixax = = P(b) - Fla)

(3) HUcnonp3zyem dopmyny Hprorona-JIeitOnuma = . Cnauvana

3
MOJICTaBJIsieM B £ BEpXHUU Tpenen, 3aTeM — HWKHUHN npenen. [IpoBoauM nanpbHEWINe BEIYUCICHHS U
M0JIy4aeM OKOHYATEIbHbIA OTBET.

Brrunciuts onpeneneHHblil HHTerpal

4
j(8+2x—xf*).:fx
2

Pemrenue:

[ty 2ol wo Loags 1, s ¥
j(3+2x )z ajdﬁzjxdx JRar=slh+2 GG - @)=

-2 -2 -1
= 84— (=20 + (4% — (-2 —§(43 — -2y =8 6+(16 -4 —%(64+8) =

=483+12-24 =36
(1) Ucnonb3yem cBOICTBA TMHEHHOCTH ONPEACIIEHHOT0 UHTErpaJia.
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(2) UaTerpupyem 1o TalauIle, MPU 3TOM BCE KOHCTAHTHI BEIHOCHM — OHHM HE OyIyT y4acTBOBATh B
MOJICTAHOBKE BEPXHET0 U HIDKHETO Mpeena.
(3) Hna xaxmoro w3 TpEX ciaraeMbix npuMmeHseM (opmyny  Hprotona-JleiiOnuma:

FIO)2 = () - Fla)

CoBer: mepea TeM, Kak HCHoJb30BaTh (opmyay Hprorona-JleiiOHuma, mnoJie3HO NPOBECTH
NMPOBEPKY: a caMa-To NMepB00OPa3Has HalleHa NPABUJIBHO?

Tak, mpUMEHHUTEIBLHO K paccMaTpUBAaEMOMY IMpUMEpPYy: Mepel TeM, Kak B IMepBOOOpa3HYIO
3

x
Sx4xt -1

(G yHKITIIO 3 HOmCTaBIATH BEpXHUN M HIDKHUM TIpEeIibl, >KEJIaTeJIbHO Ha YEPHOBUKE

MPOBEPHUTh, a MPABWIBLHO JIM BOOOINE HaWAeH HeompeaeaeHHb uHTerpan? Jduddepenmupyem:
r

[8x+x2 —%J =8(x)'+(x2)'—%(x3)'=8-1+2x—%-3x2 =84+ 2x—x°

[Tonydyena ucxopHas MOAbIHTErpaibHas (PYHKIMS, 3HAUUT, HEOIpPEJEJICHHbIH HHTErpajl HaiijeH
BepHO. Teneps MoxkHO 1 hopmyiry HeroroHa-JIeiiOHHUIIa TPUMEHHUTS.

®opma npeacTaBjeHUs pe3yJbTaTa: BBIIOJIHCHHOE 3a/1aHKE/

Kputepun onenkmn:

Ouenka "OTJIMYHO'" CTaBUTCSA, €ClIM paboTa BBHIMOJHEHA B IMOJTHOM OOBEME C COOJIOJICHUEM
HEOOXOMMOI TIOCIIEIOBATEIFHOCTH JCHCTBUI; B OTBETE€ MPABWJIBHO M AKKYPaTHO BBIIIOJHEHBI BCE
3aMKCy U BBIYUCIICHUS.

Ounenka "'Xxopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIMYHO", HO JOIYIIEHbI
2-3 Henmoyera.

OuneHka "yI10BJIETBOPHUTEIBHO'" CTAaBUTCS, €ClId PabOTa BHITIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJSET IMOJYYUTh MPABHIIBHBIE PE3YNbTaThl U BBIBOJBI, B XOJE
MpOBeACHUS PAaOOTHI OBUIH JOMYIIEHBI OITHOKHY.

Onenka ""Hey10BJIETBOPUTEJIBHO'" CTaBUTCS, €CIM paboTa BBHIIOJHEHA HE MOJIHOCTBIO M 00bEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENATh PABHIIbHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTnueckas padora Ne 38
«BbIyuciieHne onpe/ieIeHHbIX MHTErPAJIOB MeTO0M 3aMeHbI IepeMeHH 0
Heap padoThl: HAYYUTHCS BBIYUCIATH ONPEEIEHHBIE MHTErPaIbl METOJJOM 3aMEHbI TIEPEMEHHOM.
Boinoanus padorty, Bul Oynere:
YMETb:

- HaXOAUThb OHpC,Z[CHCHHBIﬁ HHTCrpajl METOA0OM 3aMCHBI HepeMCHHOﬁ

MarepunanbHoe obecniedeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTC€pUajibl, KOHCIICKTbI .]'IGKI.II/IfI.

3aganue:
Boruucnure uHTErpansl.

6
xdx
1.|———
-! x> —6
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2.}(2x—5)3dx

3

1
3. J‘i/x + 2dx
0

1
4, I(xs +1)*x? dx
a

T

4
5. _[sin(x - Zjdx
0 4
Iopsinok BbINOJIHEHHSI PAa0OTHI:
1) BeecTu HOBYIO IEPEMEHHYIO
2) Haiitu nuddepeniman
3)BbIuncauTh HOBBIE TPAaHUIIBI UHTETPUPOBAHUS

4) Cnenatb MoACTaHOBKY
5) Beiuncnuth, MOJIy4UBIIUIACS UHTETPAT

Xoa paGoTsI:
Beruncinre nHTErpasl.

B xdx
1.5 e

BBenem HOBYIO IEpEMEHHYIO ¢ = x% — £
Huddepennnan Oynet paBeH &t = 2xdx
Boeruucnum rpanunel uHTErpupoBanus t1=25-6=19, t2=36-6=30

1 #B2xd 1 ~30 dt
BrinosiHMM OACTaHOBKY E'rﬁ e

¥os 2919 ¢
. L 1 _i, 1
Boraucium, mosyunsuiiiics uarerpan 5 fal3ol -2 in[19]=2in =

®opma npeacraBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHHe/

Kpurtepun onenku:

Ouenka "oTau4HO'" CcTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOTHOM O0BEME C COOJNIOIEHUEM
HEOOXOIMMOM TIOCIeI0BAaTeTLHOCTH JIEUCTBHUI; B OTBETE€ NPABWJIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIMYHO", HO JOIMYIIEHbI
2-3 HenoueTa.

Ouenka "y10BJIETBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOTHEHHONW YacTH TaKOB, YTO IMO3BOJISIET MONYYUTh MPAaBUIbHBIE PE3yAbTaThl U BBIBOIBI; B XOE
MIPOBEICHUS pabOThI ObUIH AOMYILEHBI OIIUOKH.

Ouenka ""Hey10BJI€TBOPUTEIbHO'" CTaBUTCS, €CJIH padOTa BBHIOIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE TTO3BOJISET CENATh MPABHILHBIX BHIBOJIOB.

Tema 3.2 UHTerpas u ero npuMeHeHue
IIpakTHyeckas padora Ne 39
«Bpryucienue miomajaei Gpuryp u 00beMoB TeJD)
Heab padorsi: HayunThcs BHIYUCIATH MIIOMAAN GUTYp U 0OBEMBI TeJl, UCIIOJIb3YS ONpeleICHHbIE

HHTETpabl
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Beimosinus padory, Bel Oyaere:

YMETb:
- HAXOJIUTh UHTErpall

- BBIYUCJIATh B MPOCTEHIINX CIIy4asX IUIOHIaJd U OOBEMBI C HCIOJIb30BAaHHUEM OIPEAEICHHOTO
MHTErpaa.

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

3aganue:
1. Beruucauts miomazs Gpurypsl, orpaHMueHHON JTUHUSAMUA

a) y=—x"+4,y=0

b) y=x% y=x°

c) y=e*, y=e", y=4
2.Beruuciauth 00beM Teja

y =X, y=1, eoxpyzocuQY

IHopsaok BbINOJIHEHUS PA0OTHI:

1) noctpouth rpapuku GyHKIHUI

2)  HaiiTu 00JacTh, OTPaHHUYCHHYIO STUMH IpapuKaMu

3)  COCTaBHT OIpECIICHHBIA HHTErPaL, JIISl HAX0XKICHHS IO 1 HalIeHHOW 001acTH

Xoa pa6oTsI:
ITpumep 1: Haittu nnomans o6nactu D, orpaHMueHHON KPUBBIMH Y = X+ x+11,y=2x-9, npu

YCJIOBHH,
x<=1
_ 2
r=x" +x-11,
D iy=2x-9

x 21

[Ipn pemieHuny Takux 3anad cieayeT 00s3aTelnbHO H300pa3uTh HUCCIEAYEMBbI TeoOMeTpHUYeCKHUi
00beKT. [l onpesenaeHns HUXKHETO Mpe/iesia MHTErPUPOBAaHUS HA/l0 HAWTH TOUKY MEepeceYeHns] KPUBBIX;
YpaBHEHUE X?+x+11=2 X - 9 umeer 1Ba KOpHs: X = -1 u X = 2. [logxoasmuii Kopess - X = -1. O6nacts
OrpaHUYEHa CBEpXY Mapabosoi, CHU3Y - IPSIMOii, cripaBa - MpsiMOi X = 1, KpalfHss jeBas Touka - X = -1,
MI03TOMY
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! !
: CSH LU,

Wk l2 -9)- 2+ -11}1;2 2-2+ d_xzz-x_+x_ o] R ) R
L I e
! k Ecnu obnacte uMeer Gonee CIOKHYIO

CTPYKTYpY, €€ cienyeT pa30ouTh Ha IPOCThIE YacTH .
[Tpumep 2
a2
BBIUHCIIHTH 00BEM TeJIa, IIOy4EHHOTO BPAIeHHeM (UIypEI, OFPAHHUECHHOM THHUAMI » 2x—x ,
y=0 BOKpyr ocu O
Pemenne: Kak u B 3ajaue Ha HAXOXKACHUE IUIOILA/IM, pellieHHe HAYMHAETCs C YepTeka MJI0CKOoi

¢urypsl. To ectb, Ha IIOCKOCTH ACY geobxommmo NOCTPOUTH (DUTYpPY, OTpaHHUCHHYIO JIMHUSMH

y=2x—x°

DX B pe3yiibTaTe BpalllCHUA IMOJIYYACTCA TaKasds HEMHOI'O HﬁHeBHI{Haﬂ JeTraroniasa Tapeiika, KOoTopas

CHMMETpHYHA OTHOCHTEIBHO ocH T4 |
O0bem Tes1a BpaleHHs1 MOKHO BBIYMCJIUTD 110 (hopmyte:

a
v =] FA(x)dx
2
Brerancnum 00BemM Tena BpallleHuUs, UCTIONB3YS TaHHYIO dbopmyny:

A ] ]
= Xidx =21 r—x r=T r—-4xr +x X =
g FHxnd (2 Mg (4x* —dx* + z2Md
a 1] 1]

3 5
E] ] 3 3 15

_16;??

s 2d® =335 8%

OTtBer:
®opMa npeacTaBjeHus pe3yJbTaTa: BEIIOJIHEHHOE 3a/IaHUE

Kpurepum ounenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBINOJHEHA B TOTHOM O0BEME C COOJNIOIEHUEM
HEOOXOMMOM TOCIEI0BATEILHOCTH JICUCTBUI; B OTBETE NPABWJIHBHO W aKKypaTHO BBITIOJTHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka "'Xopomo' cTaBUTCS, €CIM BHIIOJHEHBI TPEOOBAHMS K OLIEHKE "OTJIMYHO", HO TOMYIICHBI
2-3 HemoueTa.

Ouenka "yI10BJIETBOPUTEJbHO' CTaBUTCS, €Clid pabOTa BBIMOJTHEHA HE TOJHOCTHIO, HO 00BEM
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BBITIOJTHEHHOW YacTW TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yAbTaThl U BBIBOJBL, B XOJE
MPOBEJICHUS paOOTHI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CIIM paboTa BHITIOJHEHA HE TTOJIHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH PaOOTHI HE MO3BOJISET CIENATh MPABIIILHBIX BBIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTnyeckas padora Ne 40
«Du3nyecKue NPUIOKEHUSI HHTErPAJIOB)»
Lesas padoThl: HaydnThCsi IPUMEHATH HHTETPAIIBI K PEIICHUIO (PU3MUECKUX 337134

Beinosinus padory, Bel Oyaere:

yMeThb:

- HAaXOAWUTb UHTCIpal

~ BBIYUCJIATD B IPOCTEHIINX CIIydasiX IyThb, IPOHACHHBIN TEJIOM 3a IPOMEXKYTOK BPEMEHH.

MaTtepuajbHoe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHBHI)Ie 3alaHuA, CIIPAaBOYHbBIC MaTCpUajibl, KOHCIICKTbI HCKHI/Iﬁ.

3aganue:

1) Haiitu myTh, mpoiiieHHbII TeoM 3a 4 CeKyH/Ibl OT Hayala ABUKEHHUSI, €CIIH CKOPOCTh Tena v(t) =
10t + 2 (m/c).

2) Ilycte marepualibHas TOYKa MepeMeEIIaeTcs MO MPsIMOK C MEePEeMEHHON CKOPOCTBIO V=V(t).
Haiinem nyTh S, mpoiIeHHBIN €10 32 TPOMEKYTOK BPEMEHH OT ti1 /10 to.

3) Teno OpoiieHO BEPTUKAIBHO BBEPX CO CKOPOCTHIO, KOTOpash M3MEHSETCS IO 3aKOHY
v =29.4 — 9.8t M/c. HaiiTit HanOONBIITYIO BBICOTY MOABEMA.

IMopsaa0K BHIMOTHEHHS] PA0OTHI:
) ta
1) 3anucath GopmyIy, UCTIONB3Ys ONpPEIECHHbIN uHTerpan § = [, * vitldt

2) BbruuciuTh onpeeneHHblil HHTerpai

Xoa pa0doThI:

— (gs2 y . . . .
1. Cxopocth nBukeHus toukn ¥ = (9% 8t} m/c. HaifTi 1yTh, TIPOIICHHEIA TOUKOH 3a 4-10
CEKYHJY.

Pemenne:  coracHo  yciosuio, 1 () =9t% - 8t t1 =3,5: =% (CpenosarensHo,
.I‘r

5= j3 (9t2 — 8t)dt = [3t3 - 4t%]% = 83 (m).
2. JIBa Tena HAaYaiM JBUTATHCS OJHOBPEMEHHO M3 OJHOI TOYKH B OJHOM HAMPABIECHUHM MO MPIMOH.

[TepBoe Temo ABMKETCS CO CKOPOCThIO ¥ = (6t* + 2t) M/C, BTOpOe — €O cKopocThio v = (4t+5) m/c. Ha
KaKOM pacCTOSIHUU JIPYT OT APYyra OHU OKaXKyTcs uepes S ¢?

Pemenne: o4eBUIHO, YTO MCKOMAs BEIMYMHA €CTh PA3HOCTh PACCTOSHUM, MPONUJCHHBIX MEPBBIM U
BTOPBIM TEJIOM 32 5 C:

sy = (662 + 26)dt = [21% + 1§ = 275 (), 5, = [ (4t + S)dt = [262 4 5¢]§ = 75 ()
§;= 5, = 27575 = 200 (n).
3. Teno OpoIeHO ¢ MOBEPXHOCTH 3€MJIM BEPTUKAIBHO BBEPX CO CKOpocThio U = (39,2—9,8") m/c.
Haiiti HanOoIbIIIy O BRICOTY MOIbEMA TEIIA.

Pemenue: Teno mOCTUTHET HAaMOOJBIIIEH BHICOTHI TTOIbEMAa B TAKOH MOMEHT BpeMeHHU t, korga v = 0,
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T.¢. 39,2—9,8t = 0, otkyna t= 4 ¢. [To popmyse (1) va xoaum h=78.4
®opma npeacTaBiIeHus pe3yJIbTaTa: BHIIIOJTHCHHOE 3aJaHNe

Kpurepun oneHku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOJHOM O0BEME C COOJIIOJICHUEM
HE0OXOIMMOM MOCIEN0BATEILHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIUKCIICHUS.

Ouenka '"xopomo' CTaBUTCs, €CIM BBIOJTHEHBI TPEOOBAHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 Hezouera.

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPABUIbHBIE PE3yJIbTaThl U BBIBOJBI; B XOJ€
MPOBEACHUS PaOOThI OBUIH JOMYIIEHBI OITHOKHY.

Ouenka "Hey10BJIE€TBOPUTEIBbHO'" CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CENaTh MPABUIIbHBIX BBHIBOJIOB.

Tema 4.1. KoopauHaTbl M BEKTOPBI
IIpakTuyeckas padora Ne 41

«BekTopbl. leiicTBUsA ¢ BeKTOpaMu. /lekapToBa cucreMa KOOPAMHAT B IPOCTPAHCTBE.
Paccrosinne MeKay TOYKaAMM»

Heab padorbl: HayuyuThcs NpUMEHSATh TEOPETUUECKNE 3HAHUS IIPU PEILICHUU 3a/au.

Boinoinus padorty, Bel Oynere:

yMeTb!

pacro3HaBaTh Ha YepTekKax U MOJIEISIX MPOCTPAHCTBEHHBIE (DOPMBI;
COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C UX OMUCAHUSMU, H300PAKEHUIMU;
MIPOBOJIUTH JTIOKA3aTEIIbHBIC PACCYKICHUS B X0JI€ PEIICHHS 3a/1a4.

MarepuajnbHoe o0ecnieyeHue:
WNHnuBunyanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUAIIbl, KOHCIIEKTHI JIEKIIHI.

3aganme:

Pemmre 3anaun:

M- KOJIMYECTBO OYKB B UMEHU
N- KOJINYeCTBO OYKB B (pamMHIINU
p- MecsIL pOKICHUS

—

1. Janer aBe Touku: A(wm —n;0) m B —n 2).Pazmokure BekTOp AB 10 BEKTOpaMm Oa3uca H

HaMuTe ero JJIAHY.
- -> o> -

2. Jlamer BexkTopsl a=pi—j+mKk u b=n

— —
i+ pk Haiinure KoopaumHaTel BeKTOpa

- - -
c=ma—-nb.
5

- - >
3. Beruncnure  ckanspHoe mpousBeneHue  Bektopos (d—2D)-a, ecom  a= {— m; n; p} u

b={0;—p;n}.

4, HpI/I KaKOM 3HA4YCHUHU #x* BEKTOPBI a= {m;—n; X} ub= {— 2m; 2n; p} 6y,uyT KOJ‘IJ‘II/IHeapHBIMI/I?
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IHopsaok BbINOJIHEHUS PA0OTHI:

1. BHMMaTEIbHO 03HAKOMBTECH C YCIIOBUEM 3aJJaHUS.

2. Ilomb3ysick KOHCHEKTaMH JEKIWH, MOoAOepUTe HYKHYI (QOpPMYyITy WIH COOTBETCTBYIOIIEE
YCJIOBHE JIJISl PEIICHHMS 3a1a4H.

Xox padoThI:
3agaga Ne 1. Jlanbl Toukm A{—3: 1: —1) m B {2: —4: 17,

—

Paznoxure BekTop AB 10 BEKTOpam Oa3uca U HalauTe ero JUTUHY.
Pemenue.

1) ﬁ = {2 —(-3)~4-11-(-D}= {5;—5;2} - KOOPJMHATHI BEKTOPA.
2) Paznoxum AB 10 BeKTOpaM Oa3zuca:

AB =5i-5 j+2K.

3) Jiuny ‘AB\ Haiinem 1o gpopmyie:

al= Pyt

AB|:\/52 +(-5)2 +22 =/54 =196 =3/6.

3amaga Ne 2.

JlaHbI BEKTOPBI g = T— 3_j)+ E b =2i+k .Haiinure koopauHaThl BEKTOpa ¢ = a-2b .Pemenue
a={-31).

b={-201}; 2b={ 40;2}.

c=a-2b= {30}~ {- 402}= - (4)-3-01-2}={5-3-1.

3amgauga Ne 3
Brruncnute ckansgproe npoussenenre (2a+b)-a, ecimm a= {].;0;3} ub= {2;—1;1}.
Pemenue

1) Haiiném xkoopauHaThl 2 Z :
2a=1{2,0,6}

2). Haiiném koopauHatsl 2 a+b:
2a+b={206}+{2-11}={4-17}.
3). Haiiném ckansipHOoe mpou3BeeHUE:
(2a+b)-a=4-1+0-(~1)+3-7=25.
Otser: 25

3amaua Ne 4.

- -
4. Tlpy KakOM 3HAYEHUH #x+ BEKTOPBI A = {4;—6; X} ub= {—

N |-~

3.
, Z ;3¢ OymyT KOJTHHEAPHBIMH?
YcnoBre KOJUTHHEAPHOCTH BEKTOPOB:
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-7 X Yi _ ¢

a U b KOJUIMHEApHBI, €CIU L=t=
X2 Y2 I

[Tonyunm:
4 _-6_x
13 3

2 4
= :5, X=-24.

3

OtBer: X=-24

(I)opMa NMpeacCTaBJICHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ounenka "oTau4HO'" CTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOJHOM O0BEME C COOJIIOICHUEM
HEO0OXOIUMOM TOCIEN0BATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBINIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHHS.

Ouenka "Xopouo' cTaBUTCS, €CIHM BHITIOJHEHBI TPEOOBAaHUS K OLIEHKE "OTIMYHO", HO JOMYIIEHbI
2-3 Hemouera.

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii PadOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISIET MOJYYUTh NPABUIBHBIE PE3yJIbTaThl M BBIBOJBI; B XOJE
MPOBeICHUS pabOThI ObUTN AOMYIEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIBbHO'" CTaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITTOJIHCHHOM YacTH paOOThI HE MTO3BOJISCT CACIATh MPABHIIbHBIX BHIBOJIOB.

Tema 4.1. KoopauHaTbhl M BEKTOPBI
IIpakTnueckas padora Ne 42

«JlekapToBa cHCTeMa KOOPAMHAT HA IVIOCKOCTH. Y PAaBHEHHs NPAMOM, OKPYKHOCTH. Pemenne
32724 HA PACIOJIOKEHHE MPAMBIX Ha IJIOCKOCTH»

Heab padorbl: HayuyuThcs NpUMEHATh TEOPETUUECKNE 3HAHUS IIPU PEILICHUU 3a/au.

Boinoainus padorty, Bel Oynere:

YMeTh:

- pacrio3HaBaTh Ha YepTekKax MU MOJIEISIX MPOCTPAHCTBEHHBIE (DOPMHBI;

- COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C UX OMUCAHUSIMU, U300paKECHUSIMU;
- MPOBOAMTH J0Ka3aTEIbHBIE PACCYKIICHUSI B XOJIE PEIICHUS 3a/1a4;

MarepuanbHoe o0ecnieyeHme:
WNHauBuayanbHble 3aaHNsI, CIPABOYHBIE MAaTEPHaIbl, KOHCIIEKTHI JEKIUI.

3amanme:

M- KOJINYECTBO OYKB B UMEHH

N- KOJIM4YeCcTBO OYKB B (paMUITHH

p- Mecs1 poxxACHUS

1. Haiitu TOUKy mepecedeHus MpsMbIX: mx —py+n=0 u x—vy—p=10.
2. HaiimuTe OCTPBIN YroJ MeXITy IPSIMBIMH:

me+ny —p=0nnr—py—nm =10,
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3. CocraBbTe ypaBHEHHE MPSMOM, MapauieabHON MpsMOi PX+ Yy —m =0 u npoxoasumei yepes

TOYKY A(—; 1],

4. U3 Touku A(mz —1) Ha mpsamyro nX+ py+1=0 onymeH nepneHaukymnsp. CocraBbTe €ro

YpaBHEHHE.

gy =

IHopsiok BbINOJIHEHUS PA0OTHI:

1. BuuMarenbHO 03HAKOMBTECH C YCIIOBUEM 3a/IaHUS.

2. Tlomb3ysick KOHCHEKTaMH JEKIWH, MoAOepUTe HYKHYI (QOpPMYyITy WIHM COOTBETCTBYIOIIEE
yCIIOBUE JIJISl pELIeHHUs 3a/1a41

Xox padoThI:

3anaga Ne 1

Haiitu Touky nepeceyeHust npsMbIX:
2x+3y—-12=0wu x—-y-1=0.
Pemmmm cucremy:

{2x+3y—12=0, {2(1+ y) +3y-12=0,

X—y—-1=0; Xx=1+Yy;
2+2y+3y-12=0, [5y=10, y=2,
X=1+Yy; x=1+Yy, X =3.

OtBeT: Touka M (3; 2],

3amaua Ne 2
Ol'IpeI[eJ'II/ITB yroJj Mexay IpAaMbIMU, 3aTaHHBIMHA YPABHCHUSIMU
2Xx—3y+6=0u x+5y—-2=0.

Pemenue
Haiinem yrinosbie KO3 GUIIUEHTHI ITUX IPSIMBbIX:
2X—3y+6=0; X+5y—-2=0
-3y =-2X—6, Sy=—-X+2,
y—gx+6 y——1x+Z
3° 5 5
2 1
kl = 5 . k2 = — g .
IloncraBum HalJIEHHbIE 3HAYEHHUS k, u Kk, B bopmymy:
1 2 13
k, —k 573 15
27 tge = 5 3 __156_ 1
1+k, -k, 1, 2 13
1+(-2)-— =
5 3 15

tgp=-1 @=135".

[TonydeHHbI yronm Mexay NpsMbIMH - Tynod. CMEXHbI ¢ HHMM, OyJeT OCTpbIi, TO €cTb

@, =180° —135° =45°,

3amaya Ne 3
1. CocTaBbTe ypaBHEHHE NPSMOM, MapayyienbHol npsMoil 5X + 3y —7 =0 u npoxozsmien depes

Touky A(-2;6).

Pemenue
CocTtaBuM YpaBHEHHUE My4Ka MPSAMBIX, MPOXOISIIINX yepes TOUYKY
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A(-2;6).
y—6=Kk(x+2)
Haxoaum yrioBo#t ko3 puimeHT 1aHHOM MPSMOK:
3y =-5x+7,
5 7 5

=——X+—; kj=—=.
y=m3Xty T3

5 . . o
Tak kak npsiMble napaienabHbl, To K, = — 3 YIIIOBOM KO3 PHUIMEHT UCKOMOH TPSMOH.

. 5
[ToncraBuM HalijeHHOE 3HaUeHUE K, = —— B ypaBHEHUE ITy4YKa MPSIMBIX:
3

y—6=k(x+2);
ocJie mpeodpa3oBaHus MOIYIHM:
5x+3y—-8=0.

3agaua Ne 4

W3 touku A(-3;5) Ha ipsimyto X — 2y + 3 =0 onyiieH neprneHaukyisap. Hamucars ero ypaBHeHHe.

Pemienue

CocraBuM ypaBHECHHE my4JKa MPSIMBIX, MIPOXOJISATITAX gyepes TOUYKY
Al=35),

y —5=Kk(x+3).

Haiinem yrioBoii koadduiuent k, npsmoit X —2y +3=0;

—2y=—X-3

y—1X+§'
2’

k, =

2
1
2

1

VunThiBas YCIOBHE MNEPHEHAMKYISPHOCTH TpAMBIX: K = —k— , HalJaeM ypaBHEHHE HCKOMOU
2
psAMOM
k, =-2.
y—5=-2(x+3);
y+2x+1=0.
Otser: y+2x+1=0.

®opma npeacraBaeHus pe3yJbTaTa: BHIIOJHEHHOE 33aJaHHE.

Kpurepum ouenku:

Ouenka "oTau4HO'" CTaBUTCS, ecnu paboTa BBINOJHEHA B TOTHOM O0BEME C COOJNIOEHUEM
HE0OXOIMMOM TOCEeI0BaTEIbHOCTH JEHCTBUI; B OTBETE€ MPAaBUIBHO W aKKypaTHO BBIMOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka "'Xxopomo' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIMYHO", HO JOMYIIEHbI
2-3 Hezouera.

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CIM pabOTa BBIMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHCHHOW YacTH TaKOB, YTO IO3BOJIAET IMOJYYUTh MpPaBUIIbHBIE pPE3yJbTaThl U BBIBOJIBI; B XOJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ouenka "Hey10BJIeTBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIOJIHEHA HE MOJTHOCTHIO WU 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIECT CAENATh MPABHIIBHBIX BHIBOJIOB.
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Tema 4.2. [Ipsimble ¥ JIOCKOCTH B POCTPAHCTBE
IIpakTnueckas padora Ne 43
«Pemenne 3a1a4 Ha NapaIeJILHOCTD NPSIMOI U INIOCKOCTID

Henp padorbl: HayunThes pemiaTs 3ajjaud Ha NapajuieIbHOCTh MPSIMON U IUIOCKOCTH, UCIIOJIB3YS
IIPU3HAK NapAJUIEIbHOCTU IPSIMON U INIOCKOCTH.

BbinosinuB padory, Bel Oyjaere:

yMeThb:

- pacro3HaBaTh Ha YepTeXaxX M MOJCISIX MPOCTPAHCTBEHHBIC ()OPMBI, COOTHOCHUTH TPEXMEpPHBIC
OOBEKTHI C UX OMUCAHUSIMHE, U300PAKESHUSIMU;

- OIMCHIBATh B3aMMHOE PACIOJIOKEHUE MPSMBIX U IUIOCKOCTEH B MPOCTPAHCTBE, apryMEHTHPOBATh
CBOHM CYXKJICHHUSI 00 ITOM PACIIOJIOKCHHH;

- aHAJIM3UPOBATH B MPOCTEHINNX CIIyYasiX B3aUMHOE PACIIONIOKEHHE 00BEKTOB B IIPOCTPAHCTRBE;

- CTPOUTH MPOCTEHINNE CCUeHUs KyOa, TPU3MBbI, TUPAMHU/IBI;

- HCITOJIB30BATh IIPH PEIICHUN CTEPEOMETPUICCKHX 3a/1a4 IJITAaHUMETPUIECKHE (PAKThI U METOJIBL;

- POBOJUTH JIOKA3aTEIHHBIC PACCYKICHUS B XOJC PCIICHUS 3a/1ad.

MarepuanbHoe obecnieuenue: VHauBuIyabHbIC 3aaHUs, CIIPABOYHBIC MATEPHAIbl, KOHCIICKTHI
JICKIINN.

3aganme:

M- KOJIMYECTBO OYKB B IMCHH
N- KOIWYecTBO OYKB B (paMHIIUU
p- Mecs1 poxKACHUS

3anagaNel

Touka K ne nexur B miiockoctu kBajgpara ABCD. Touku M u P - cepeaunst otpezkoB KB u KC.

1). Kak pacnonosxensl npsimeie AD u MP?

2). Beruucaure quny orpeska MP, ecniu cTopoHa kBazipaTta paBHa 7 CM.

3anaya Ne2

OcnoBanue AD tpanenun ABCD naxoautcs Ha miiockoctu P, a ocHoBanne BC oTcTouT 0T Hee Ha

o < DA t+n
p cm. Haiigure PacCCTOAHUE OT TOUKHU NEPECCUCHUSA JUArOHAJICU N0 IMJIOCKOCTU P, €CJIIn s =

3amaua Ne3
[Inockocte P nepecekaer ctoponsl AB nu AC TpeyronbHuka B Toukax Bi m C; COOTBETCTBEHHO.
B1C; napannensna BC u paBHa ¢ cm, a AC;: G, C = #m:n. Haiitu BC.

IMopsiiok BbINOJIHEHUS] PA0OTHI:

1. BHuMaTenpHO MPOYMUTANTE YCIOBHE 3aauH.

2. 3anuiuuTe, 4TO B 33/1a4e IaHO, CAeNIaliTe PUCYHOK.

3. Ilpoananu3upyiiTe yCIOBHUE 3a/1a4d, PACCykaas OT TOTO, YTO HYXHO HaWTH. BcmoMHuTE, Kakue
TeopeMbI U (HOPMYIIBI TOHATO0SATCS IPU PEIICHUH 3aa4H.

4. Pemnre 3a1a4y. 3anuIInTe OTBET.

[Ipu pemenun 3amay Ha STy TEMY MCIHOJIB3YETCsS ONPEAEICHUE MNapaUIeIbHbIX MPSIMOA U
TIJIOCKOCTH, MPU3HAK MapaJUICILHOCTH MPSIMON U TIJIOCKOCTH, a TAK)KE BAllld 3HAHUS U3 IJTAHUMETPHUH.

Xox pa0doThI:
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3amaua Nel
Touku A, B, Cu D He nexar B onnolt miiockoctu. K u M — cepenunsl orpeskos BD u CD.
1) MWwmerot au obmue Touku mpsmas KM u miockocTts, B KOTOPO# Jiexar Touku A, B u C?

2) Beraucnure nepumerp tpeyroisHruka AKM, eciu paccTosiHAe MEXIy KaKIOo# mapoil JaHHBIX
TOYEK PaBHO 8 CM.

Hano: =, Aecx, Bex CE
BK=KD, CM=MD,
AB=AC=BC=AD=BD=CD=8 cm

K / M 1) nepecekarorcs it KM u
E : 2) Haiitu Fayy
c
o A
Pemenue:

1) Touka K sBnsiercs cepenunoit otpeska BD, Touka M- cepenuna otpeska CD. 3HauuT oTpe3ok
KM - cpennsis nunus tpeyroiasHuka BCD.

3 ) 1
Ilo cBoncTBYy cpepmeil anHuM TpeyronbHuka KM||BC, KM =2 BC. CrnenoBatenbHO, oTpe3ok KM
NapajuleieH MpsAMOH, JeXamed B IUIOCKOCTH. [lo mpu3Haky napajieNbHOCTH IPSIMOM M IIIIOCKOCTH,

OTPEC30K KM u mi1ockocTs mapauiCjibHbI, T.C. HC IICPECCKAKOTCA.
2)Puzse = AK + AM + KM

KM =§Bc KM =4 e

Pacemorpum tpeyrompaukun ACD u ABD: AC=AD=AB=CD=BD, 1.e. ACD u ABD- paBHbIe

PaBHOCTOPOHHHUE TPEYroiabHUKH, a oTpe3ku AM u AK- meamansl ¥ BBICOTBI ATHUX TPEYTrOJbHUKOB.
Haiinem 3Ti oTpesku:

AK = AM = ACT —MC?

MC =4 cwMm.

AK = AM =87 —47 = 84 — 16 = V48 = 4T cm
Puxrg =4+ 43 +4/3 =44+ 8V3

3amaya Ne 2

Ocnoanne AD tpaneruun ABCD naxoautcs Ha tutockocta P, a ocHoBanue BC otcTouTt ot Hee Ha

v o DA T
5 cMm. Haiigute pacCToOAHNUEC OT TOYKHU IMEPCCCUCHUA NUaroHaJICu 0 IIJIOCKOCTU P, €Clin - = 7

C B

Jano:
ABCD - Tpamnenus,

oA 7 .
el BBi1=5cwMm, BE1-LF

Haiitu: paccrosiuue or M 1o mmockoctu P

Permenue

1) U3 touku M nposeaem k miockoctu P nepnenauxynsp OM. CnenosarensHo, OM- paccTosiHUE
ot M 1o miockoctH P.

2) Paccmotpum AADM u ACEM
£BMC = £DMC Kak BepTUKaJIbHBIE
£CBM = £ADM Kak HakpecTIexkalie npu napamensusix npsameix BC u AD u cexymeit BD.
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oA Fatiy Al
3uauut, AADM u ACEM 11000HBI M T = o
oA T oA Fatly Al T

£ 1 €0 BM  EM 1
oM 7 7 1
—=-= DM =—EDEM =—ED
B 1 10 L0

3) Paccmorpum AEE, D u AMGD
£0 — ofimu#, £ BB, D = 2M0D = 90% = ABB, D ~ AMOD

BB, _ BD
MO MD
EE; _ 5D _ 1L
MG LFED T
7
M =—ED
10

MO =-—.5 =35
i

OtBerT: 3,5 cm.
dopma npeacTaBjieHusi pe3yJabTaTa: BBHIIIOJHCHHOE 3a/IaHHE.

Kpurepun oneHku:

Ouenka "oTau4HO" CcTaBUTCS, ecnu paboTa BBINOJIHEHA B TIOJHOM O0BEME C COOJIFOJICHUEM
HEO0OXOIUMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCH U BBIYMCIIEHUS.

Ouenka "Xopouo' cTaBUTCS, €CIHM BHITIOJHEHBI TPEOOBAaHUS K OLIEHKE "OTIMYHO", HO JOMYIIECHbI
2-3 Henmouera.

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid pabOTa BBIMOJIIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh NPAaBUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MpOBeIeHUs] pabOThI ObUIH JOMYILEHBI OIIMOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIIM pabOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE MO3BOJISAET CAENATh MPABHIbHBIX BHIBOJIOB.

Tema 4.2. IIpsiMble  NJIOCKOCTH B MPOCTPAHCTBE
IIpakTnueckas padora Ne 44
«PemeHue 3a1a4 Ha MePHEHANKYJIAPHOCTH NPSIMOI U MJIOCKOCTH»

Heap padorei: Hayuntbest Mcmosib30BaTh NpU3HAK MEPHEHAMKYISIPHOCTH MPSMOM M IUIOCKOCTH,
TEOpEMY O TpeX NMEPIEHANUKYISIPax IPU PELIEHUH 3a1a4.

Beimosinus padory, Bel Oynere:

yMeTh:

pacmo3HaBaTh Ha 4YepTekaxX M MOJENISIX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH TPEXMEpPHBIC
00BEKTHI C UX OMMCAHUSIMH, H300pAKEHUSIMU;

OMUCHIBaTh B3aUMHOE PACIOJOKEHHUE MPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE, apryMEHTHUPOBATH
CBOM CYXKJIEHHUS 00 3TOM PACIOI0KECHHH;

aHAJIM3UPOBATH B MPOCTEUIINX CITYYasiX B3aMMHOE PACIIOIOKEHHE 00BEKTOB B IIPOCTPAHCTRBE;

CTPOUTH MPOCTEHUINNE CeUeHUs KyOa, MPU3MBbI, ITUPAMU/IBI;

MCIOJIb30BATh MIPU PEIICHUU CTEPEOMETPHUYECKIX 331a4 IIAaHUMETPUIECKHe (PAKThl U METOBL;

MIPOBOJIUTH JTIOKA3aTEIIbHBIC PACCYKIACHUS B X0JI€ PEIICHHS 3a/1a4.

MarepuanbHoe odecnieyeHue:
WNHauBuayanbHble 3a0aHNs], CIPABOYHBIE MAaTEPUAIbl, KOHCIIEKTBI JIEKIIUH.
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3aganue:

M- KOJIM4YECTBO OYKB B UMEHHU
N- KOJTUYECTBO OYKB B (haMUJTUU
p- mecsn poXIaACHUS

3anagaNel

Jan pom6 ABCD. U3 Touku mepecedeHuss ero amaroHaied mposeneH orpe3ok OF, Tak, yTo
AF =€CF,  BF=DF. [Jlokaxure, uyto OF mneprneHIuKyaspeH IUIOCKOCTH pomba, orpe3ok AC
neprneHuKyIsipeH miockoctu BDF.

3anaya Ne2

Han paBHoOenpennslii TpeyronbHuk ABC. AC = EC= n cm, AB = m+ 5 cm. U3 Bepmmnsl yriia C
MPOBEJICH K IJIOCKOCTH neprneHaukyisip CD, paBubliid ¢ cM. Haitgute paccrosinie ot Touku D 10 CTOpOHBI
AB.

3amaua Ne3

Touku Au B nexxar B miockoctu oo, M—  Takas  Toyka B MPOCTpPAHCTBE,  JJIA
KOTOpOH AM = m , BM = v 1 OPTOTOHAJbHAS MPOEKIMS HA IIOCKOCTH o 0Tpe3ka BM B Tpu paza Gombime
OpPTOTOHAJILHOM MPOEKUMU Ha 3Ty IUIOCKOCTh oTpe3ka AM . Haiinute paccrosnue ot Touku M 1o
IJIOCKOCTH 0 .

3anaga Ne 4

Bricota mpsimoyronpHoro TtpeyroibHuka ABC, omynieHHas Ha THIOTEHY3y, paBHa P cm. U3
BepmnHbl C mpsiMOro  yriia  BOCCTaBiIeH K  Iuiockoctd  TpeyronbHuka ABC mepnenaukymsip CM,
npuueM M = m+n cMm. Haligute paccrosinue ot Touku M 1o runorenyssl AB.

Ilopsinok BbINOJHEHHS PadOTHI:

1. BHUMaTenbHO IPOYUTANTE YCIOBHE 3a/1aUH.

2. 3anuiuTe, 4TO B 3a/1a4e JaHO, CAEIaiTe PUCYHOK.

3. [Ipoananu3upyiite ycloBUe 3a/a4u, paccyXkaas OT TOro, UTO HY)KHO HalWTU. BcrnomuuTe, Kakue
TeopeMbl U (POPMYJIbl TOHAA00STCS TPU PEIICHUH 3a/1auH.

4. Pemite 3aga4dy. 3anuiimMTe OTBET.

IIpn pemieHnn 3ajgad Ha 3Ty TEMY HUCIOJIB3YETCS ONPENEICHHE NEPINEHIUKYJSPHBIX NPAMON U
IJIOCKOCTH, IPU3HAK MEPIEHAUKYIISIPHOCTH MPSIMON U MJIOCKOCTH, TEOPEMBI O TPEX MEPHEeHIUKYIIpax, a
TaK)Ke Balllk 3HAHUSA U3 INIAHUMETPUU

Xox padoTsI:

3anaua 1

W3 touku mepecedeHus auaroHainer napamuienorpamma ABCD mposenen orpezok OM Ttak, uTto
Ma = MCMB =MD, Jlokaxkure, 4To 0Tpe30k OM neprneHauKyIsspes IIOCKOCTH NapajliesiorpaMmma.

Hano:
M ABCD - mapammemnorpammM
ACNED =0
D c MA =MC,ME =MD
0 Jlokazarp: tM-L{ABCD)
A E
JlokazaTenbCcTBO

1) Paccmorpum tpeyronmpHukn AOM u COM. OM - oOmas cropona, Ma=MC mo
YCJIOBHIO, 40 = (JC 110 CBOMCTBY JAMAaroHajlei mapajuiesiorpaMMa. 3Ha4UT, TPEYTOJIbHUKHU PaBHBI 110 TPEM
CTOpOHAaM, T.e. AAOM = ACOM. CnenoBarenbHo, LAOM = £COM,
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T. K. 3TH yIJIBI CMEXHBIE U PABHBIE, TO OHU PABHBI 110 90°, T.e. OM L AL,

2) Paccmotpum tpeyronpHukn BOM m DOM. OM - o6mias cropona, ME =MD 1o yCIIOBHIO,
EC = 0D o cBOMCTBY AMaroHajiei napauieaorpaMma. 3Ha4uT, TPEYTOJIbHUKU PaBHBI 10 TPEM CTOPOHAM,
T.¢. ABOM = ADCOM. CnenoBaTenbHO, LBOM = £ DOM,

T. K. 3TU yIJIbl CMEKHBIE M pPaBHBIE, TO OHU PABHBI 110 90°, T.e. OM LBD.

O L AC,
3) O L ED

} = OM L (ABCD ] oo mpmsHary Dep Il HAHKFAPHOCTH OpAMof H [0 CHOCTH.

3agaya 2

Croponsl Tpeyronbauka 10 cm, 17 cm u 21 cm. M3 BepmnHbl O0JIBIIETO YIila 3TOr0 TPEYTroJIbHUKA
IIPOBEJEH MEPHNEHAMKYISAP K €ro INIOCKOCTH, paBHbIM 15 cM. Haiinure paccTosHHME OT €ro KOHILIOB 10
O0JIbIIeH CTOPOHBI.

Jano:
c D AABC,AE = 10 o, EC = 170, AC = 21em

BDL(ABE), BD = 15
Haiitu paccrosuue or B u D no AC

M

Pemienue
1) JdomomHuTenbHOE MOCTpOeHUe: mpoBeaem BM L AC,

3nauut, BM- paccrosHue ot B 1o AC.
DM — marmonHas

Bb — mpoeripid HarmoHHOH } = DI L AC = DM — paceroarne oT D go AC,
EIM L AL,

2) Hdas toro, utoObl HalTu BbicOTY BM TpeyronpHuka ABC, BblUuMCIMM CHayajga €ro IUIOIIAJlb,
e+b+c

ucnonb3ysd Gopmyny Iepona 5, =p - lp—ol - (p—8) (p—c), p= -
10+17+21
p=—7p = 24 oM

Sape =+ 24 (24 —10) - (24 —17) - (24 — 21) =24 12 T - 3 = Sden?
3) 3anumem Gopmyiy ISl BBIYUCICHUS IUIOMANA 5, = % fuft

[Ipumenum 3Ty HopMynny K HallleMy TPEYTOJIbHUKY: S, amr = %P‘C - BM,

o . _ Zigac
Beipasum u3 atoit popmynet BM: - BM ===

M ="2=gm
21

4) Paccmotpum TpeyrosibHUK BDM- npsmMoyronbHbIi, T.K. BD L (ABL),

ITo Teopeme Iudaropa naitnem DM:

DM =BDE +BM?

DM? =13% + 8% = 289

DM =+/289 = 17

OTBeT: pacCTOSHUS OT KOHIIOB NIEPIIEHAUKYJIIsIpa 10 cTopoHbl AC paBHBI 8 cM 1 17 cwm.

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kpurtepun onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCSA, €clM paboTa BBHIMIOJHEHA B TOJTHOM OOBEME C COOJIOJIEHHEM
HEO0OXOIMMOM TOCTIEAOBATEIHPHOCTH JEHCTBUI; B OTBETE MPAaBUIBLHO M aKKypaTHO BBIOJHEHHI BCE
3aMUCH ¥ BBIYMCIICHUS.

Ouenka "Xopouo' cTaBUTCS, €CIM BBITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JOMYIICHBI
2-3 HenoueTa.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €clii pabOTa BBIMIOJNIHEHA HE MOJTHOCTHIO, HO O00BEM
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BBITIOJTHEHHOW YacTW TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yAbTaThl U BBIBOJBL, B XOJE
MPOBEICHUS pa0OTHI ObUTH JOMYIIEHBI OIIHMOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BBHITIOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE MO3BOJISIET CAENATh MPABUIbHBIX BHIBOJIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
IIpakTuyeckas padora Ne 45
«Pemenue 3a1a4 Ha IPUMeHeHHE TeOPeM 0 TPEX NMepHeHTUKYIAPAX»

Leas padorbl: HayunThcs MCHOJIb30BaTh MPU3HAK MEPHEHAUKYISPHOCTH HPSIMOM U INIOCKOCTH,
TEOpEMY O TpeX MEPIEHAUKYIISIPax IPU PELLICHUH 3a4a4.

Boinosinus padorty, Bl Oynere:

yMeThb:

pacro3HaBaTh Ha 4YEpTEXKaxX W MOJEISAX MPOCTPAHCTBEHHBIC (OPMBI; COOTHOCHTH TPEXMEpPHBIE
OOBEKTHI C UX OMUCAHUSIMH, U300paKECHUSIMHU;

OMHCHIBATh B3aUMHOE PACIOJOKEHHE MPAMBIX M IJIOCKOCTEH B MPOCTPAHCTBE, apryMEHTHPOBATH
CBOHM CYXKJIEHUSI 00 ITOM PACIIOJIOKECHHH;

aQHATM3UPOBATH B MIPOCTEUIINX CIIyYasX B3aUMHOE PACIoI0KEHUE OOBEKTOB B IPOCTPAHCTRE;

CTPOUTH MPOCTEUIINE CeUeHHSI Ky0a, MPU3MBI, TUPaAMUJIbI;

WCIIOJIB30BAaTh NP PEIICHUH CTEPEOMETPUUECKHX 3a/1a4 TUIaHUMETPUUEeCKue (aKThl U METO/BL;

MIPOBOMTH TOKA3aTEIbHbBIE PACCYKICHHS B XO/I€ PEILICHUS 3a/au.

MaTtepuajbHOe o0ecneyeHue:
I/IH)II/IBI/II[yaJ'II)HI)IG 3alaHuA, CIIPABOYHBIC MaTCpUalibl, KOHCIICKTBI J'IeKHHfI.

3ananne:

M- KOJIM4YECTBO OYKB B UMEHU
N- KOJINYeCTBO OYKB B (pamMmiinu
p- MecsIL pOKICHUS

3anmagaNel

Han pom6 ABCD. U3 Touku mnepecedeHus ero auaroHaieil mposeneH orpe3ok OF, Tak, uro
AF =¢F, BF=DF. Jlokaxute, uro OF mnepneHIuKyIsIpeH IUIOCKOCTH pombOa, oTpe3ok AC
nepneHauKyisiper miockoctu BDF.

3anaya Ne2

Han paBHOOenpeHHblil TpeyroabHUk ABC. AC = BC = n cMm, 4B = m+ 5 cM. U3 Bepmunsbl yrioa C
IIPOBEJIEH K IUIOCKOCTH neprneHaukyisip CD, paBnslii  cM. Haiinure paccrosinue ot Touku D 10 cTOpOoHBI
AB.

3amaga Ne3

Touku Au B nexar B  minockoctua, M — Takas Toyka B MPOCTPAHCTBE, IS
KOTOpOH AM = e , BM = = 1 OPTOTOHAJbHAS MPOEKIMS HA IIOCKOCTh o 0Tpe3ka BM B Tpu paza Gombiue
OPTOTOHAJILHOW MPOEKLUMU Ha 3Ty IUIockocTh otpe3ka AM . Haiinute pacctosHue ot Touku M mo
IJIOCKOCTH d .

3anaga Ne 4

Bricota mpsmoyroisHOro TpeyroiibHuka ABC, omymieHHas Ha THIOTEHY3y, paBHa P cMm. U3
BepunHbl C mpsiMoro  yria BoccTaBlIeH K  IulockocTd  TpeyrosnbHuka ABC nepnenauxyssip CM,
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npuueM M = m+n cMm. Haligute paccrossHue ot Touku M 1o runorenyssl AB.

ITopsinok BbINOJIHEHUSI PAa0OTHI:

1. BHUMarenbHO IPOYUTANTE YCIOBHE 3a/1a4H.

2. 3anummTe, 4YTO B 33/1a4€ JJAHO, CAEIaNTe PUCYHOK.

3. [Ipoananu3upyiTe ycliOBUE 3a/1auH, pacCyxkaas OT TOTO, UTO HYXXHO HaliTu. Bcnomuute, Kakue
TeopeMbl U (POPMYIIbI TOHAZO0SATCS MPU PELLICHUH 3a/1a4H.

4. Pemmte 3aga4y. 3anuiiuTe OTBET.

[Ipu pemieHuu 3agady Ha 3Ty TEMY HCIHOJB3YETCS OMNpEleieHHE MEPIEeHIUKYISIPHBIX MPSAMOM U
IJIOCKOCTH, MPU3HAK MEPIICHIUKYISIPHOCTH MPSMOM U IJIOCKOCTH, TEOPEMBI O TPEX MEePIECHIUKYIsApax, a
TaK)Ke Ballll 3HAHUS U3 INIAHUMETPUU

Xoa paboThbI:

3anaqa

Bricota mnpsmoyronbHoro tpeyroiabHuka ABC, omyiieHHas Ha THUIOTeHY3y, paBHa 9.6. U3
BepmHbEI C IpSIMOTO ~ yriia BOCCTaBIeH K IUIOCKOCTH  TpeyroibHuka ABC mepnenaukynsp CM,
npuueM CM = 28. Haiiaurte paccrosiHue ot Touku M g0 runotenysst AB.

Pemenue

[IpumenuTe TeopemMy 0 TpeX MEePHEeHIUKYIIpaX.

[Tycts CK - BbICOTA [AaHHOTO MPSIMOYrOJBHOTO TpeyrojpHuka. Torma MK - HakioHHas K
wiockoctu TpeyroiabHuka ABC, a CK - oproronanmpHasi NpoeKIUsS O5TOW HAKJIOHHOM Ha IUIOCKOCTb
tpeyroiabHuka ABC. Tak kak £KL-AE, TO 0 TeopeMe 0 TpeX MEepHeHauKyspax M& L+ AE. 3HayuT, AIMHA
orpe3ka MK paBHa PacCTOSTHUIO oT Touku M 1o npsimoii AB. "3 IIPSIMOYT'OJIBHOTO
tpeyroabHuka MCK mno teopeme Iludaropa naxoaum, uto

ME = ~CE' +CM? = /967 4+ 287 = 29.6.

OteT: paccrosinue ot Touku M g0 runotenyssl AB paBno 29.6.

(I)opMa npeacTaBJCHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHNE.

Kpurtepun onenkn:

Ouenka "oTaM4HO'" CTaBUTCSA, €ClM paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HEO0OXOIMMOM TOCIENOBATENBHOCTH JEHCTBUI; B OTBETE€ NPAaBUIBHO W aKKypaTHO BBIMOJIHEHBI BCE
3aIUCH ¥ BBIYMCIICHUSI.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPeOOBaHMS K OLIEHKE "OTIMYHO", HO OMYIICHBI
2-3 HemoueTa.

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IO3BOJIAET IMOJYYUTh MPaBUIIbHBIE pPE3yJbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CITM padOTa BHITIOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOTHEHHON YacTH paOOTHI HE MO3BOJISIET C/IENIaTh IPABHIBHBIX BBIBOIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
IIpakTHyeckast padora Ne 46
«PemieHue 3a1a4 Ha NaPaJIEIbHOCTb IIOCKOCTE»

Hear padorbl: HayuuTbes MCMosib30BaTh MPU3HAK MMAPAUIENIBHOCTH IUIOCKOCTEH M CBOMCTBA
MapaJIeNbHbIX IUIOCKOCTEN MIPU PELIEHUHN 3a/1a4.
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Bbinosinus padory, Bel Oyjaere:

yMeThb:

pacro3HaBaTh Ha 4YepTekaxX M MOJCISAX IMPOCTPAHCTBEHHBIC ()OPMBI; COOTHOCHTH TPEXMEPHBIC
OOBEKTHI C UX OMHUCAHMSIMHE, U300pAKESHUSIMU;

OIHMCHIBATh B3aUMHOE PACIIOJNIONKCHHE MPSIMBIX M IUIOCKOCTEH B HMPOCTPAHCTBE, apryMEHTHPOBATH
CBOHM CYXKJIEHUSI 00 ITOM PACIIOJIOKCHHH,

aHAJIM3UPOBATh B MPOCTEHUIITNX CIIyYasX B3aMMHOE PACIIOJIOKEHHE 00BEKTOB B IIPOCTPAHCTRBE;

CTPOUTH MPOCTEUIITNE CCUCHUS KyOa, TPU3MbI, THPAMUJIBL;

HCII0JIb30BATh IIPH PEIICHUH CTEPEOMETPUICCKHX 3a1a4 IUIAHUMETPUICCKHE (PAKTBI U METOJIBI;

MIPOBONTH JTOKA3aTEIbHBIE PACCYKICHHS B XOJI€ PEIICHUS 3a7ad.

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MAaTEPHAIbI, KOHCIICKTHI JICKIHH.

3aganue:

M- KOJIMYECTBO OYKB B IMCHH
N- KOIW4YecTBO OYKB B (paMHIIUU
p- mecsn poXIaACHUS

3anaya Ne 1

Mexnay nByMsl napajIeIbHBIMHU IUIOCKOCTSMH 3aKJIIOYEH OTPE3OK, UIMHOW m+#n cM. Halgure
MIPOEKILUU 3TOT0 OTPE3Ka Ha KAXKAYIO MNIOCKOCTh, €CJIM PACCTOSIHUE MEXKY INIOCKOCTSAMU PABHO # CM.

3anaya Ne 2

[Inockoctu M u P mapamienshsl. M3 Touek A u B miockoctu M mpoBefieHbl K TJIOCKOCTH P
HaKJIOHHbIE AC = m+n cM U ED = m+4+n—3 cMm. Ilpoexkunss HakinoHHOM AC Ha OJHY M3 IUIOCKOCTEH
paBHa m cM. YeMy paBHa npoeKius HakJIoHHOW BD?

3anaga Ne3

Mexny aAByMms napauieabHbIMU 1IockocTaMu P 1 Q mpoBenensl otpesku AC u BD (Touku A u
B nexar B mockoctu P), AC =m +n+p 1M, BED = m+n am , pasHocts npoeknuid AC u BD Ha onHy u3
IJIOCKOCTEN paBHa m M . Haliiure JIMHBI 9 TUX MIPOEKIUN U PACCTOSSHUE MEXAY IIOCKOCTSIMHU.

Ilopsinok BbINOJHEHHS padOThI:

1. BHMMaTeapHO MPOYUTANTE YCIOBHUE 3a1aUH.

2. 3anuiunTe, 4TO B 3a/1a4e JaHO, CAeNaiiTe PUCYHOK.

3. IIpoananu3upyiite ycloBUE 3aauu, pacCyXkaas OT TOTO, YTO HY)KHO HalThU. BcnomHuTe, Kakue
TeopeMbl U (HOPMYJIBI TTOHAIOOSATCS TIPH PEUICHUH 3a1a4H.

4. Pemnte 3amauy. 3anyIINTE OTBET.

[Ipn pemeHun 3agad4 Ha 3Ty TEMY HCIIOJIB3YETCS OIpPENEIeHUE MapayieNbHbIX IUIOCKOCTEH,
IIPU3HAK NapaJIeIbHOCTH INIOCKOCTEN, TEOPEMBI O NapajuIEIbHBIX TUIOCKOCTSX, a TAK)KE BAllIM 3HAHUS U3
TUTAaHUMETPHUH

Xox pa0doThI:
3amaua Ne |
Mexny AByMsl MHapaUIeIbHBIMU IUJIOCKOCTSIMU 3aKJIIO4eH OTpe3ok, iuHou 10 M. Haiigute
MPOEKIIUU 3TOTO OTPE3Ka Ha KaXAYIO MIIOCKOCTh, €CIIM PACCTOSTHUE MEXKAY MJIOCKOCTSIMU PaBHO & M.
Hano:

o
/ Haiitn npoexun AC
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Pemenue

1) Tak Kak IUIOCKOCTH MapajuieibHbI, TO PACCTOSHUE MEXKIYy HUMH - 3TO neprnenaukysip AC.
[Toctpoum npoeknuto orpeska AB Ha miiockocTs £. 910 oTpe3ok BC.

2) Paccmorpum TpeyronbHuK ABC- mpsSMOyroyibHBIN.

ITo Teopeme [Mudaropa 4B* = AC? + BC?

ACY = AR? —BC®
ACT =10%F —8f =100 — 64 = 36
AC=6 cm.

Tak Kak MI0CKOCTH MapaielbHbl, TO TPOEKIHUU OTPEe3Ka Ha 3TH IIOCKOCTH OyAyT paBHBI.

3amauga Ne 2

[Tnockoctu M u P mapamiensubl. U3 Touek A u B minockoctu M mpoBesneHbl K miiockoctu P
Haknonnele AC= 37cm u BD=125 cm. IIpoekuus HakiaonHoit AC Ha OJHY U3 TUIOCKOCTEH paBHaA 12 cM.

Uemy paBHa npoekius HakioHHOH BD?

Jano: M | F.Ae M.EeM
Tl AC =37 e, BD = 125 em
/A B / AE LP,BK LP.CE=12em
/ \ Haittu: KD

Pemenue

1) Paccmotpum tpeyronbHuk ACE- npsMoyroiabHbIH.
ITo Teopeme [Mudaropa A* = AE* + CE?

AF? = AC* — CE®  AF® =372 — 127 = 1369 — 144 = 1225
AE=35 cm.

2) Paccmotpum tpeyronpauk BKD- npsiMmoyronbHbIil.
ITo Teopeme I[Mudaropa E0? = K0*® + E&®

En? =BD* —BE* AE=BK kak paccTosiHUs MeX 1y NapaieIbHbIMU TUIOCKOCTSIMH.
KD? =1258% —358% =18A25 — 1225 = 14400

KD= 120 cm.

Otser: npoekuust BD pasna 120 cwm.

3amaua Ne3

Mexny AByMs apauiedbHbIMU TIOcCKOoCcTsIME P 1 Q mpoBenenst otpesku AC u BD (Touku A u
B nexar B mmockoctu P), AC=13 cm, BD=15 cm, cymma npoeknmii AC u BD Ha ogHy U3 TI0CKOCTEH
paBHa 14 cm . Haliiute JUIMHBI 3TUX MPOEKUUNA U PACCTOSIHUE MEXY TUIOCKOCTSIMH.
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Jauo: Gl P, AP, EE?F
AC =13 e, BD =15 e
AE LR,BK L Q€+ DK = 14
Haritu: CE, AE, DK

Pemenune
1) Paccmorpum tpeyronbHuk ACE- IpsMOyroJIbHbIN.
ITo Teopeme [Mudaropa A* = AE* + CE?
AF? = AC? — CEP
[lycts CE = x, Torna DK=14-x.
AE? =169 — x°
2) Paccmotpum tpeyrosnbHuk BDK- npsMoyroabHbIi.
ITo Teopeme I[Mucdaropa E0? = BX® + DX*
BK? = ED® — DK?
BE? =225 — (14 —x)% = 225 — 196 + 28x — x? = 29 4 28x — x?
AE=BK, kak paccTosHUs MeXAy NapauieIbHbIMU IJIOCKOCTSIMU
3HauuT,
169 —x? =20 4 28y — x®
28xr =140
X=5
CE=5 cm, DK=14-5=9 cm
AE =+/169 — 25 =144 = 12 em

OrtBer: PaCCTOAHUEC MECIKAY IIJIOCKOCTIAMU 12 CM, IPOCKI NN HAKJIOHHBIX S5cmu9cem.
(I)opMa npeacTaBJCHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHNE.

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCSA, €ClM paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIMMOM TOCTIEOBATENILHOCTH JEHCTBHI; B OTBETE MPABMWIBHO M AKKYpPaTHO BBIMIOJIHEHBI BCE
3aMiCH, BRIYUCIICHUS, PUCYHKH U TpadUKH.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JOMYIIECHbI
2-3 HemoueTa.

Ounenka "y10BJ1eTBOPUTEIbHO' CTAaBUTCS, €CliM paboTa BHINOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh MPABUIBHBIE PE3yJIbTaThl W BBIBOJBI; B XOJIE
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIBLHO'" CTaBUTCS, €CITU padOTa BBHIMOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BBHIBOJIOB.

Tema 4.2. [Ipsimble M IVIOCKOCTH B NPOCTPAHCTBE
IIpakTnyeckas padora Ne 47
«PerieHue 3a1a4 Ha ABYIrpaHHbIe YIJIbD»

Leas padorbi: Hayuntbes pemars 3aadd Ha MPUMEHEHHE TMOHATHH yriia MeXAy NpsMOd H
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IJIOCKOCTBIO, ABYTPAHHOTO YIJIa, YIJla MEX/Y MIIOCKOCTSMH.

Bobinosinus padory, Bel Oyaere:

yMeThb:

pacrmo3HaBaTh Ha 4YepTeaxX M MOJCISIX IMPOCTPAHCTBEHHBIC (DOPMBI; COOTHOCHTH TPEXMEpHBIC
OOBEKTHI C UX ONMUCAHHUSIMH, U300paKECHUSIMH;

OIKMCHIBATh B3aUMHOE PACIIONIONKCHHUE MPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE, apryMEHTHPOBATH
CBOHM CYXKJIEHUSI 00 ITOM PACIIOJIOKCHHIH,

aHAJIM3MPOBATh B MPOCTCHIITUX CIyYasX B3aMMHOE PACIIOJIOKEHUE 00BEKTOB B IPOCTPAHCTRE;

MCIOJIb30BaTh MIPH PEIICHUU CTEPEOMETPUYCCKHX 3a]a4 TUTAHUMETPUYECKHE (DAKTBI U METO/IBI;

MIPOBOIMTH JIOKA3aTEIbHBIC PACCYKICHHS B X0/ PEIICHUS 3a/1au.

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPaBOYHBIC MAaTCpUalibl, KOHCIICKTLI HCKHHﬁ.

3aganue:

M- KOJINYECTBO OYKB B UMEHH

N- KOJIMYECTBO OYKB B (pamMuInu

p- Mecs1 POKICHUS

1) 3 Toukn A BHE IUIOCKOCTH MPOBEACHBI K IUIOCKOCTH MEPIEHIUKYISAp AE = 7 CM U HaKJIOHHBIE
AC u AM, ob6pazyroniue ¢ mIOCKOCThIO YIJIbI 30°. Hailinure yron mexay HakJIOHHbIMU NpsiMoi. HalinuTe
CM.

2) KareTtsl npsiIMOYroJIbHOTO TPEYroJIbHUKA PaBHBI # CM U #+ m cM. Onpenenure pacCcTOsTHUE OT
BEpPUIMHBI NPSMOIO yria A0 IJIOCKOCTH, KOTOpas MPOXOJIUT Yepe3 TMIIOTEHY3Y U COCTAaBIIAET YIroj 30° ¢
MIJIOCKOCTBIO TPEYTOJIbHUKA.

3) Touku A u B nexar Ha pebpe mpsMoro aByrpanHoro yria. AAj; u BBi- nepneHaukynspsl K
pedpy, MpOBEACHHBIE B Pa3HBIX TPaHAX, MpHueM AR = wm cM, A4, =n+4m cM, BE; =n —1 cMm. Haiigute
AlBl.

IHopsaok BbINOJIHEHUS PA0OTHI

1. BHMMaTENbHO MPOYUTANTE YCIOBUE 3ada4H.

2. 3anuiuuTe, 4TO B 3a/1a4€ JaHO, CACIAUTE PUCYHOK.

3. [Ipoananu3upyiTe yclIOBHUE 3a/1auH, pacCyXkaas OT TOTO, YTO HY>KHO HaiiTu. BcmomuuTe, Kakue
TeopeMbl U (HOPMYIIBI TOHATO0SATCS MPU PEIICHUH 3a/1a4H.

4. PemuTte 3a1auy. 3anuimTe OTBET.

[Ipu pemiennn 3aa4 Ha 3Ty TEMY UCIOJIb3YIOTCS ONPEIETCHUS yria MEXAY MPSAMOH U MIIOCKOCTHIO,
JBYTPAHHOTO yTJiia, IMHEWHOTO yTila ABYTPAHHOTO yTIiia, a TAK)KE Ballld 3HAHUS U3 TUTAHUMETPHH.

Xox pa0doThI:

3agaua 1

Han tpeyroneank ABC co croponamu AB=9 cm, BC= 6 cm 1 AC= 5 cm. Uepe3 MEHBIIIYIO CTOPOHY
IIPOXOJUT IUIOCKOCTh, COCTAaBJISIONIAs C INIOCKOCTBIO TPEYrOJIbHUKA YTroJl 45°. Haiigure paccTosiHue
MEXy INTIOCKOCTBIO U BEPIIMHOMN B.

E
o Jano: AABC,AE = 9 e
Bf =6 AC =5
A D AT E oot = 45°

Haittu: Paccrosuue ot B 1o a
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Pemenne

1) JononHuTEIbHOE MOCTPOCHKE: TpoBeeM B L ¢ = BD — paccToamne oT B go miockocTH 6.
EM 1 AC = DM 1L AC o TeopeMe 0 TpeX MepIleHARKYII DAY,

3HayuT, £BMID — minefinud yron geyTpadHoro yroa, £ BMD = 458,

2) B tpeyronsauke ABC Haiinem BeicoTy BM.

CHauaja BBIYMCIUM ILIOMIAIs TPEYTroJbHUKA 110 popMmyite ['epoHa:

Sa=Ap lp—al lp—8-(p-c)
p:q+:+5:ll:lc:r-1

Supe =10 145 = 10+ Zep?
Supe =3 AC BM = B =212

AL
1047
BM = T = 432
3) Paccmorpum tpeyroapHuk BMD- npsiMoyrosibHbIN 110 TOCTPOEHHUIO.
= = sinzEMD
EM
ED = EMsinsBMD
-
= 42 sind8® = 42 T =4 o

OTBeT: pPacCTOAHUC OT B no mockoctu 4 cMm.

3amaua 2
Konusr otpeska MK nexar Ha rpaHax mpsaMoro jasyrpaHHoro yrima. MM; un KKi-
MePIeHIUKYIAPHI K pedpy, mpuueM MK=13 cm, MM1=12 cm, M;1K;=3 cm. Haiinute KKj.

M I
Jano: = mef = 90°

ME =13 a1, MM, = 12 a1, M, K, = 3 em

MM, | 0, KK, 1 &

/ M / Haitru: K%,

Pemenue
1) TlocTpoum JIMHEHHBIH yroj ABYrpaHHOro yria. [[is atoro yepe3 Touky Mj nmpoBeneM OTpe30K
M;E, napannensusiii u paBubiii KKj.
KK, 1a, cnenosarenbHo, M, E L a,

= MM, E — mimefisnfi yToI gEFTDAHHOT0 YIa, sHa=mT = MM, E =90¢,

2) Paccmotpum AMEK

ME- naknonHas k maockoctd £, EMj — ee mpoekiust Ha 3Ty miockocTb, EM; L B ( T.k. EM1KiK —
MPSIMOYTOJIBHUK 10 nocTpoeHuto). CrnenoatensHo, ME L EK (1o Teopeme 0 TpeX MepHeHAnuKyIspax) u
AMER — nmpamoyTomeHES,

I[To Teopeme Iudaropa MK? = ME? + EK®

ME® = ME®? — EE? EK=MK;=3 cm

ME® =13% —3F =169 — 3 = 160

=+160 =410 e

3) Paccmotpum AMM, K — mpamoyromese, T.x. < MM, E = 908,

ITo teopeme IMudaropa ME* = MM, * 4 M, E?

M,E® = ME® — MM, *
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M,E = 160 — 144 = 16
M.E=4 cm.

3raunt, KKi;=4 cm.
OtBet: KK1=4 cm.

C[)opMa NMpeacTaBjJdCHusd pe3yjabTaTa: BbIIIOJIHCHHOC 3aJaHuC.

Kpurtepun onenku:

Ouenka "OTJIMYHO'" CTaBUTCSA, €CliM paboTa BBHIMOJHEHA B IOJTHOM OOBEME C COOJIOJIEHHEM
HEOOXOMMO TOCIIEOBAaTEIFHOCTH JCHCTBUI; B OTBETE€ NPABMWJIBHO M AKKYpPaTHO BBIIIOJHEHBI BCE
3aMuCcHy, BEIYUCICHUS, PUCYHKU U TPapUKU.

Ouenka "xopomo'" cTaBUTCs, €CIIU BHIMOJIHEHBI TPEOOBAHMS K OLEHKE "OTJIMYHO", HO JOMYIICHBI
2-3 Henmoyera.

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIIIOJIHECHHOW YacTH TAaKOB, YTO I0O3BOJIAECT IMOJYYUTh IPABUIIbHBIE pPE3ylbTaTbl U BBIBOJBI; B XOJE
MIPOBEICHUS pa0OTHI OBUTH JOIMYIIEHBI OIIHOKH.

Ouenka "Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH PaOOTHI HE MO3BOJISIET C/ENIaTh MTPABIIIBHBIX BBHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH U KpPyIJble TeJa
IIpakTuyeckas padora Ne 48
«Pemenue 3a1a4 Ha napaJjuiejienune] U Kyo»
Hexapb padotbl: HayuuThes pemarh 3a1a4u ¢ napaiesienunesoM U Kyoom

Beimosnus patdory, Bel Oyaere:

yMeTh:

—pacro3HaBaTh Ha YepTekKax U MOJEISIX MPOCTPAHCTBEHHBIE (OPMBI, COOTHOCUTH TPEXMEpHBIE
00BEKTHI C UX OMUCAHUSIMH, U300pAKEHUSIMU;

—OMHUCHIBATh B3aMMHOE PACMOJIOKEHUE MPSAMBIX U TIOCKOCTEH B MPOCTPAHCTBE, apTyMEHTHPOBATH
CBOM CYXKJI€HHUS 00 3TOM PaCIOI0KECHHH;

—aHaAIM3UPOBATh B MPOCTEUIINX CIyYasiX B3aHMHOE PACIIONOKEHHE 00BbEKTOB B IPOCTPAHCTBE;

—un300pakaTh OCHOBHBIE MHOTOTPAHHHMKH W KPYTJIble TeJa; BBIMOJHATH YEPTEKHU IO YCIOBHIM
3a/1ad4,

—CTPOUTH NMPOCTEHIINE CeUeHUs Ky0a, MPU3MBbI, TMPAMU/IBI;

—pemarh IUIAHUMETPUYECKHUE W MPOCTEHIIME CTEPEOMETPUUYECKHE 3aJayd Ha HaXO0XKICHHUE
T€OMETPUUYECKHUX BEJTMYUH (JIJTUH, YIJIOB, IJI0MaeH, 00bEMOB);

—UCTONB30BaTh MPHU PEIICHUN CTEPEOMETPHUECKUX 3a/1a4 TUTAHUMETPUIECKHe (PaKThl U METOIBL;

—TIPOBOJIUTH JTOKA3aTEIIbHBIE PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

MarepuanbHoe o0ecnieyeHme:
WNHauBuayanbHble 3a1aHNsL, CIPABOYHBIE MAaTEPUAIbl, KOHCIIEKTHI JIEKIIHA.

3aganue:

1.Pe6po xyba paBHO 6 cM. Haiftu ero o0beM H miiomaab MoJIHONH TOBEPXHOCTH.

2. B nmpsmoyronsHOM MapauieNienunesie JuaroHanb ocHoBaHusA 12 cM, a GokoBoe pebpo 15 cwm.
Haiitn mnomags guaroHaabHOTO CEUESHHUS.
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ITopsinok BbINOJIHEHUs padoOThI:
1)BBIMOTHUTE YepTex

2)3anucarb KpaTKO yCIOBHE 3aJ1a4H
3) OopMuTh perieHue 3a1a4u

Xox padoThI:

3agaua 1: Yron mexnay nuaronaneio AC, mpsmoyroisHoro napamienenunena ABCDA1B1C1D;, u
mockocThio ocHoBaHUs ABCD pasen 30°, a nmuaronans OokoBoil rpanu DC, HakiIOHEHa K IJIOCKOCTH
OCHOBaHUs 1oj yriaoMm 45°. Beicota nmapaienenunena pasia 3 cM. Haiinute ero oobem.

Pemenue:

LCDC = £DC,C=45°= DC =CC, =3
' AC,=2CC, =6
AC =6 —F =33
BC=AC - 4B =\J37-9 =32
Viscosncn =AB-BC-CC,=3-342-3=272
Oreet: 27/2 o’ |
3agaya 2: CTOpPOHBI OCHOBAHMS npﬂMoyroanbro napauiesienuIe;a paBHel 6 Mu 8 M, 60KoBoe pedpo

paBHO 10 M. HaiinuTe yron Mexay quaroHalibio napasuiesienuiiesia U INIOCKOCTBIO €r0 OCHOBAHUS.
Pemenue:

AC =6 +8° =10

AC = CC, = AACC, paBHOGeRpeRWLK, 2 IRANHT ot = A5 ,
Orgert: 45°,

®opma npeacraBiaeHust pe3yJbTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum oueHku:

Ouenka "oTau4HO'" CcTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOTHOM O0BEME C COOJNIOEHUEM
HEOOXOMMOM TOCIEeI0BAaTEILHOCTH JIEUCTBHI; B OTBETE MPABWJIBHO W aKKypaTHO BBITIOJTHEHBI BCE
3aITMCH U BBEIYMCIICHMS.
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Ouenka '"Xxopomio' CTaBHUTCs, €CIM BBITOJTHEHBI TPEOOBAHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 HemoueTa.

Ouenka "yaoBJIE€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh MpaBUJIbHBIE pPE3yibTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OIITHOKHU.

OueHka "Hey10BJIE€TBOPUTEIbHO'" CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CENATh MPABUIIbHBIX BBHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH U KpYyIJble TeJa
IIpakTnueckas padora Ne 49
«PerieHue 3a1a4 Ha PU3MY»
Hean pabdotbi: HayunThes pemars 3aa4u ¢ MpU3MoOn

Boinosinus padorty, Bel Oynere:

yMeThb:

—pacrno3HaBaTh Ha 4YEPTEXKaX W MOJEIAX MPOCTPAHCTBEHHBIE (DOPMBI, COOTHOCUTH TPEXMEPHBIE
OOBEKTHI C UX OMUCAHUSIMH, U300paKEHUSIMU;

—OIIUCBIBATh B3aUMHOC PACIIOJIOKCHUC IIPAMBIX U IJIOCKOCTEH B IMPOCTPAHCTBE, APryMCHTUPOBATH
CBOHM CYXKJIEHUSI 00 ITOM PACIIOJIOKECHHH;

—aHaJM3UPOBATh B MPOCTEUININX CITy4asX B3aUMHOE PacIoyIOKEHHE OOBEKTOB B MPOCTPAHCTBE;

—u300paxarb OCHOBHBIE MHOTOTPAHHUKH U KPYIJIBIE TEJa; BBINOJHATH YEPTEHKH IO YCIOBUAM
3ajauy;

—CTPOUTH NMPOCTEUIIINE cedeHHsI Ky0a, TPU3MBbI, TUPAMUJIbI;

—pemarh TUTAHUMETPUYECKHE W TMPOCTEHIINE CTEPEOMETPUUYECKHE 3aJadyd Ha HaXOXKICHHUE
TeOMETPUUYECKUX BENIMYUH (IUIHH, YTIIOB, MO, 00beMOB);

—HUCIIOJIB30BaTh NPpHU PCIICHUU CTCPCOMECTPHUUCCKUX 3aJa4 IINTAaHUMETPHUICCKUC (1)aKTBI 1 METO/JBI,

—IPOBOJIUTh JJOKA3aTeJIbHBIE PACCYKIEHUS B XO/I€ PEIICHUS 3a/1ay;

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

3ananne:

1.0cHoBaHMe MpsSMON MPU3MBI - TPEYrOJbHHUK, CTOPOHBI KOTOPOro paBHbI 4 M, O0KOBOe pedpo
pu3Mbl paBHo 8 M. Haliute mitomanpe noiHoi NOBEPXHOCTH MPU3MBI.

2.0cHOBaHHE NPSIMOM MPU3MBI — MTApAJLIEIONPaMM CO CTOPOHAMHU 4 ¢M U 6 CM U YTJIOM MKy HUMH 60°.
Beicora npusmsl 12 cMm. HaiiTu mosmHyro moBepXHOCTh U 00bEM.

MHOFOFpaHHHKOM HA3bIBACTCA TCJI0, OrPaHUYCHHOC IINIOCKMMHU MHOI'OYIOJJbHHUKAaAMMU. O6HH/I€
CTOPOHBI CMCKHBIX MHOTOYT'OJIbBHUKOB HA3bIBAIOT peﬁpaMn MHOT'OrpaHHHUKaA. MHOFOYTOHLHI/IKI/I, KOTOPLIC
OrpaHM4YMBAarOT MHOI'OIPAaHHUK, HA3BIBAKOTCA €ro rpaHnsaMHu. FpaHH MHOI'OrpaHHHUKa, CXOAAIIHUECS B
OHHOﬁ TOYKCE, O6p3.3y10T MHOFOFpaHHBIﬁ yroJji; BCpHIIMHBI TAKUX MHOTOIpPAaHHBIX YIJIOB HA3bIBAKOTCA
BEPpIIMHAMU MHOTOT'paHHHKA. pr[MI)Ie, COCAUHAOIINEC IBC KaKI/Ie-HI/I6y)IB BCPIIMHBI, HC JIC)KAIIUC HaA
OHHOﬁ I'paHd, Ha3bIBAIOTCA AUArOHAJAMHA MHOI'OT'paHHHKA.

HpI/I3Ma* MHOI'OrpaHHUK, JBE€ TpPaHU KOTOPOro sABJIAIOTCA PAaBHBIMH MHOI'OYIOJIbHHKAaMH,
JICKAIIMMU B MApAJUICIIBHBIX IIJIOCKOCTAX, a OCTAJIbHBIC TpaHW — IapauiejiorpaMMamMu, HUMCIOIIUMHA
O6H_[I/Ie CTOPOHBI C S TUMHU MHOT'OYT'OJIbHUKAMH.
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IIpsimast mpu3Ma Ha3bIBaeTCs MPABUIIBHOM, €CIIM €€ OCHOBAHUS — IPABUJIbHBIE MHOTOYTOJIbHUKH.

IL1omane0 MOJHON MOBEPXHOCTH IIPU3MBI HA3bIBACTCA CyMMa IUIOLIAACH BCEX €€ IpaHeH, a
IUI0IIA/IbI0 OOKOBOI MOBEPXHOCTH IIPU3MBI — CyMMa IIJIOMA e ee OOKOBBIX TpaHEH.

S,,,=2S,,+S

ocH 6ok
H.JIOIIIalIL 60K0B0]71 HOBerHOCTI/I HpHMOﬁ HpI/I3MBI paBHa HpOI/ISBeIIeHI/HO HepHMeTpa OCHOBaHU s
Ha BBICOTY ITPHU3MBEI.

SﬁoK = P ) h
Oﬁ'])éM HpﬂMOﬁ HPHSMBI paBeH HpOI/I3BeI[eHI/HO IJiomaan OCHOBAHUA HaA BBICOTy.
V = Socn ’ h

IMopsiiok BbINOJTHEHHS PA0OTHI:

1) BbIMOIHHUTE YEPTEK

2) 3amucarh KpaTKO yCIIOBHE 33/1a41
3) OdopmuTs penieHue 3aaaun

Xox pabdoThI:

3agaua 1: OcHoBaHue TpAMOW TPU3MBI - poMO C BbicOoTOM 2 aM. Ilnomans OOKOBOHM MOBEPXHOCTH
Mpu3MbI paBHa 96 1M, & IIOLLA/b [TOJHOM MOBEPXHOCTH paBHa 128 M. Haiizure BBICOTY IIPU3MBI.

Pemienue

O0603HauMM CTOPOHY OCHOBaHHMS a, a O0KOBOE peOpo bPasHuIly MeX/Ty TUIOMIAbI0 OJHON TTOBEPXHOCTH
TIPU3MBI U TUIOMIA/IHI0 OOKOBOW TIOBEPXHOCTH TPU3MBI — 3TO YBOCHHAS

TUIOIIAIb OCHOBAHUSI IIPU3MBI.

L Sem2a > 2a~128-96=32 = a~16

 Semdah=96 h=Zors ()
Omer: 1,5m. %
3agaua 2: OcHOBaHUE NPSIMON NMPU3MBI - IPSIMOYTOJIBHBIN TPEYTOJIbHUK, KaT€Thl KOTOPOT'O PaBHBI
5 mu 12 M, 60k0BO€ pebpo npusmsl paBHO 10 M. Haiiaure miiomaap nosHoi MOBEpXHOCTH MPU3MBI.

Pemrenne

AC =~5"+12° =13

S = 25, 5 + SAA. a5t SBB.CIC' + S“MC'C
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S =2*0,5*5*12+5*10+12*10+13*10=60+300=360 M
Otser: 360 M°.

(I)opMa NMpeaAcCTaBJdCHUA pe3yjabTaTa: BhIIIOJITHEHHOC 3a1aHUC

Kpurepun oneHku:

Ounenka "oTau4HoO" cTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOJHOM O0BEME C COOJIOICHUEM
HEO0OXOIMMOM TOCIEI0BATEILHOCTH JCHCTBHI; B OTBETE MPaBUIBHO M AKKYpPaTHO BBIIIOJIHEHBI BCE
3aMUCH U BBIYUCIICHUS.

Ouenka '"Xopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAHMS K OLIEHKE "OTIMYHO", HO JOIYIIICHBI
2-3 HemoueTa.

Ouenka "yla0BJIETBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPaBUJIBHBIE PE3yJIbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKHY.

OueHka "Hey10BJIeTBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BBHIMIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIBHBIX BBHIBOJIOB.

Tema 4.3 MHOrorpaHHMKHM U KpPYyIJible TeJa
IIpakTuyeckas padora Ne 50
«PemieHue 3a1a4 HaA NMPAMUAY»
Heas pabdorbl: HayuuThes pemars 3a1a4u ¢ IUpaMuIoin

Brinosinus padorty, Bl Oynere:

yMeTh:

—pacro3HaBaTh Ha YepTekaxX M MOJENSIX MPOCTPAHCTBEHHBIE (OPMBI, COOTHOCHUTH TpPEXMEpHBIE
00BEKTHI C UX OMHCAHUSIMH, H300paAKEHUSAMU,

—OIUCHIBATh B3aUMHOE PACMOJIOKEHUE MPSMBIX U MIIOCKOCTEH B MPOCTPAHCTBE, ApIYMEHTHUPOBATH
CBOM CYXKJIEHHUS 00 3TOM PaCIOI0KECHHH;

—aHaIIM3UPOBATh B MPOCTEUIITUX CIyYasX B3aHMHOE PACIIOIIOKEeHHE 00BEKTOB B POCTPAHCTBE;

—un300pakaTh OCHOBHBIE MHOTOTPAHHHMKH W KPYTJIbI€ TEJa; BBIMOJHITH YEPTEKHU IO YCIOBHUSIM
3a/1ad4,

—CTPOUTH NMPOCTEHIINE ceUeHUs KyOa, MPU3MBbI, TMPAMU/IBI;

—pemarh IUIAHUMETPUYECKUE W MPOCTEHIINE CTEPEOMETPUUYECKHE 3aJadyd Ha HaXOXKIEHUE
T€OMETPUYECKUX BEJTMYUH (JIJIUH, YIJIOB, IJI0MaeH, 00bEMOB);

—HUCTONB30BaTh MPHU PELICHUU CTEPEOMETPHUUECKUX 3a/1a4 TUIaHUMETpUIecKre (HakThl U METOMbI;

—TIPOBOJIUTH JTOKA3aTEIIbHBIE PACCYKICHUS B XOJI€ PEIICHUS 3a/1a4;

MarepuanbHoe o0ecnieyeHmne:
WNHauBuayanbHble 3aaHNs], CIPABOYHBIE MaTEpUAbl, KOHCIIEKTBI JIEKIIH.

3ananmne:

1.Haiiaute 00beM MpaBUIbHOM YETHIPEXYTOJbHOM MUPaMH/IbI, BEICOTA KOTOPOH 4 ¢M, a 1HaroHajib
OCHOBaHUS 8 CM.

2. HaifTu TONHYIO TOBEPXHOCTH TMPSIMOM TMHpaMHIbl, B OCHOBAaHWH, KOTOPOH JICKHUT
paBHOOEIPEHHBIH TPEYTOJILHUK C OCHOBaHHMEM 5 ¢cM U OOKOBBIMHM cTOpoHamu 6 cM. bokoBbie pebpa
nupamMuel 12 cm.
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IImpamMma — 5T0 MHOTOTpaHHUK, COCTaBJIEHHBIN U3 N—yrOJbHUKA U N TPEYTOJIbHUKOB.

MHOTOyTOIPHUK - OCHOBAHHME TTUPAMUJIbI, TPEYTOJLHUKHN - 00OKOBbIE I'PAHM C OOIICH BEPIIUHOM,
Ha3bIBACMON BePIUMHON mUpaMuabl. llepneHaukyisp, ONMYyIIEHHBIM W3 BEPIIMHBI NUPaMUIbl Ha €€
OCHOBAaHME, HA3bIBAETCS BHICOTOM MUPAMM/BI.

[Tnomaab MOHON MOBEPXHOCTH MAPAMUABL:  Spomm = Sgox + Soc

\Y =ESOCH-H

OO0beM UpaMuIbL: 3
Ilpasunvnaa nupamuoa
[Iupamuna Ha3bIBa€TCSd NPABMJIBLHOM, €CIIM €€ OCHOBAHUE — IPABWIbHBIA MHOTOYIOJIBHUK, a
OTPE30K, COCIUHSIONINN BEPIIMHY TUPAMUJIBI C IEHTPOM OCHOBAaHUA, SBJISIETCS €€ BHICOTOM.
Bce OokoBble pebOpa MpaBWIBHOW NHUPAaMUILI PaBHBI, a OOKOBBIC T'PaHU SIBISIOTCS PaBHBIMU
PaBHOOEAPEHHBIMU TPEYTOJIbHUKAMU.
Bricota OOKOBOM TIpaHM MNPaBUIBHON NHPAMHJIBI, MPOBEJACHHAS U3 €€ BEPIIMHBI, HA3bIBACTCA
anogemMoii.
I[lnomaabs 00KOBOII MOBEPXHOCTH NPABWJILHOI NUPAMMIBI PaBHA IOJOBUHE IMPOU3BEACHHS
NepuMeTpa OCHOBAHHMsS Ha anodemy.
1
SﬁoKZEP()cH'é
Ii1omaap MOJIHOM MOBEPXHOCTH NPABUJILHOM MUPAMU/IbI:
=S +EPJ
2

NnoJH OCH

Ilopsinok BbINOJIHEHHS PadOTHI:
1)BBIOTHUTE YepTex

2)3amnucarh KpaTKo YCIOBHE 3a1a4l
3) Odpopmuts pernieHue.

Xox padoTsI:

3apaya 1: CtopoHa OCHOBaHMS NPaBWIBHOW YETHIPEXYrOJILHOW NUpaMHbl paBHa 4 cM, a anodema
06pasyeT ¢ MIOCKOCTHIO 0cHOBaHMs yron B 60°. HaiiwiTe 1ioma b MoHO# TOBEPXHOCTH MHPaMHJIBI

Pemenne:

EH=Ypc_»
2
LESH =90°-60°=30°= SE =2EH = 4
1 2 2
5 s :4-4-EAB+AB' =2-4-4+4% =48 (cmD)

OTBeT: 48 cm®,
3agava 2: OcHoBaHHME TUpaMUIIbI —poMO, aroHam kotoporo paBHel 30 cM 1 40 cM. BbicoThl GOKOBBIX
TpaHeii, POBEACHHBIE M3 BEPIIMHBI TUPAMH/IBI, 00pa3yIOT ¢ BEICOTOM MMPAMUIBI YIJIBI, PaBHBIC 30°. Haiiwire 0GbeM

[UpaMH/IBL.
Penienne:
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AC=40 = AH=HC~20
BD=30= BH=HD =15

AB =20 4152 =25

HE=%BC=IZ,5

SE = 2HE = 25

SH =/SE? “HE? «

v
="252 —is-v-— :25-£
4 2

B o005
'_5"=5000'—2—=2500\/3_ (CMS)

OtBet: 250043 o,

CDopMa NMpeacTaBJdCHUs pe3yjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "OTJIMYHO'" CTaBUTCSA, €ClM paboTa BBHINOJHEHAa B IMOJTHOM OOBEME C COOJIOJIEHHEM
HEOOXOIMMOM TIOCTICIOBATEIIBHOCTH JCHCTBHI,; B OTBETE MPABWIIBHO M AKKYpPaTHO BBIIIOJIHEHBI BCE
3aIllMCH U BEIYUCICHHA.

Ounenka "'Xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHMS K OLIEHKE "OTJIMYHO", HO JTOMYLIEHbI
2-3 Henmoyera.

Ounenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJIHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJYYUTh NMPaBWIbHBIE PE3YNbTAaThl U BHIBOJABI; B XOE
MpOBeACHUS Pa0OThI OBUIA JOMYIIEHBI OITHOKH.

Ouenka ""Hey10BJ1€TBOPUTEIBbHO'" CTaBUTCS, €CJIM PabOTa BBHIIIOJIHEHA HE MOJHOCTHIO UIH 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE MTO3BOJISIET CAENATh MPABWIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKM M KpyIJible TeJa
IIpakTHyeckas padora Ne 51
«Pemenue 3a1a4 Ha BbIYHCJIeHUEe 00bEeMOB M TOBEPXHOCTeli MHOTOTPAHHUKOB)»
Hean pabdorbi: HayuuTcs pemars 3aa4u Ha CEYEHUSI MHOTOTPAaHHUKOB

Boinoainus padorty, Bel Oynere:

YMeTh:

—pacrno3HaBaTh Ha 4YEPTEXKAX W MOJEISAX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHUTH TPEXMEpPHBIC
OOBEKTHI C UX OMUCAHUSIMH, U300paKECHUSIMH;

—ONUCHIBaTh B3aMMHOE PACITOJIOKEHNE MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE, apryMEHTUPOBATh
CBOHM CYXKJIEHUSI 00 ITOM PACIIOJIOKECHHH;

—aHaJM3UPOBATh B MPOCTEUININX CITydasX B3aMMHOE PACIOJIOKEHUE OOBEKTOB B TIPOCTPAHCTBE;

—u300pakaTh OCHOBHBIE MHOTOTPAaHHUKHM W KPYTJIbIE Tela; BBIMOIHATH YEPTEKU MO YCIOBUSIM
3ajady;

—CTPOUTH MPOCTEUIITNE CeUSHHsI Ky0a, MPU3MBI, TUPAMHUIbI;

—pemarh TUTAHUMETPUYECKHE W TMPOCTEHIINE CTEPEOMETPUUYECKHE 3aJadyd Ha HaXO0XKICHHUE
Te€OMETPUUYECKUX BENIMYUH (IUIUH, YTIIOB, TUIOIIAAeH, 00hEMOB);

—HCIIOJIB30BAaTh IPHU PCIICHUU CTCPCOMETPHUICCKUX 3aJa4 IINTAaHUMETPUICCKHUE (i)aKTI)I " METO/JBbI,

—IPOBOJIUTH JJOKA3aTeJIbHbIE PACCYKICHUS B X0/I€ PEIICHUS 3a/1a4;
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MarepuajnbHoe o0ecnieyeHue:
NunuBuyanbHbIE 3a1aHUS, CIIPABOYHBIE MATEPUAIIBI, KOHCIIEKTBI JIEKIIUM.

3aganmue:

1. Omnpenenure Bux W HaiguTe nepuMmerp cedeHuss kyba ABCJ/IA;B1Ci/l; miockocTsio,
npoxojsmniei yepes pedpo Aill; u cepenuny pedbpa BB;, ecnu qnmuna pebpa kyda paBHa 8 cm.

2. Omnpenenute BUA W Haigure nepumerp ceueHus kyoa ABCJIA1B1Ci/li miockocThio,
npoxopsmieit uepe3  touku A, Jl u cepeauny pedpa CCs, ecinu anuHa pedbpa kyda paBHa 4 cM.

IHopsiiok BbINOJIHEHUS PA0OTHI:
1) BbINOJIHHUTE YEPTEK
2) 3ammcarh KpaTKO YCIIOBHE 3a/a4u
3) OdopmuTh pereHne 3a1aun
Xon padoThr:
3anaua 1: [lan xy6 ABC/[A1B1C/[1. Jlokaxure, uTo ceuyeHue Kyba miockoctbio 41C1K, rae Touka
K - cepenuna /[C - Tpanenus.
B —AC

A
Pemenune:MK||A1C1, noromy uto (A1/1C1) mapamiensha (A4C), a MK u AiCy - nuHuH
nepecedeHuss ITUX Iiockocred. MK]||A1Cy, AlM‘H' C1K, MK#A,Cy, 3naunt MA;C1K - Tpamenws.
3anaua 2:
Han xy6 ABC/{A1B1C1/{1. lokaxure, 4To cedeHue Kyoda miockocTeio A181K - mapannenorpamm.

B,

D™ 1( C
Pemenue: (AA1B1)||(111C), 10 A1B1||/IC n A1B1=/]C. (AA:11)||(BB1C1), 10 A1/]||B1C, 3Hauut
A1B1C/] - mapamienorpamm.

®opma npeacraBiaeHust pe3yJbTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:

Ouenka "oTau4HO" CcTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOTHOM O0BEME C COOJIOEHUEM
HEOOXOMMOM TOCIeI0BAaTEILHOCTH JICUCTBHUI; B OTBETEC NPABMWJIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

Ouenka '"'xopomo' cTaBUTCS, €CIIM BBIIOJHEHBI TPeOOBaHMS K OLIEHKE "OTIMYHO", HO JIOMYIIEHBI
2-3 Hezouera.

Ouenka "yI0BJIETBOPUTEIbHO' CTaBUTCS, €CIM pabOTa BBIMOJTHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacCTH TAaKOB, YTO IO3BOJIAET IMOJYYUTh NpPaBUIIbHBIE pPE3YyJbTaThl U BBIBOJBI; B XOJI€
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MPOBEACHUS PAaOOTHI OBUTH JOTYIIEHBI OITHOKH.
OuneHka ""Hey10BJIE€TBOPUTEIBbHO' CTaBUTCS, €CIIHM padOTa BBHIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISIET CAENaTh MPABUIIbHBIX BBIBOJIOB.

Tema 4.3 MHOrorpaHHMUKHU M KPYIJible TeJia
IIpakTuyeckas padora Ne 52
«Pemenue 3a1a4 Ha NUJIHHAP
eab padoTni: HayuuThes pemiars 3aj1auv ¢ HHJIMHIPOM

Bbinosinus padory, Bel Oyaere:

—pacrio3HaBaTh HAa YEPTEKAX M MOJEISIX MPOCTPAHCTBEHHBIC (POPMBI; COOTHOCHTH TPEXMEpPHBIE
OOBEKTHI C UX OMUCAHUSIMU, U300paKEHUSIMHU;

—OIIUCBIBATh B3aUMHOC PACIIOJIOKCHHUEC IIPAMBIX U IJIOCKOCTEH B IMPOCTPAHCTBE, APIryMCHTHUPOBATH
CBOHM CYXKJIEHUSI 00 ITOM PACIIONIOKECHHH;

—aHaJM3UPOBATH B MPOCTEHUININX CITy4asX B3aUMHOE PACIOJIOKEHUE OOBEKTOB B MPOCTPAHCTBE;

—u300pakaTb OCHOBHBIE MHOTOTPAaHHUKHM W KPYIJIbIE TeJa; BBIMOJIHATH YEPTEKU IO YCIOBUSIM
3ajauy;

—CTPOUTH NMPOCTEUIIINE cedeHHsI Ky0a, MPU3MBI, TUPAMHU/IbI;

—pemarh IUTAHUMETPUYECKHE U TPOCTEHIINE CTEPEOMETPUUYECKHE 3aJladyd Ha HaXO0XICHUE
TE€OMETPUUYECKUX BEJIUYUH (JUIMH, YIIIOB, IUIOMIa/IeH, 00bEMOB);

—HUCIIOJIB30BAaTh IPHU PCIICHUU CTCPCOMCTPUYCCKHUX 3a/Jad IINTAHUMETPHUICCKUC q)aKTI)I 1 METOJBI,

—IPOBOAUTH JJOKA3aTENbHbIE PACCYKACHUS B XOJI€ PELICHUS 3a1a4;

MarepuajibHoe o0ecnieyeHue:
NupuBunyanbHbIE 3a1aHUS, CIPABOYHBIE MATEPHUAIbl, KOHCIIEKTHI JICKIIUH.

3aganue:
1.06bem nununaapa 120 CMZ, ero BeIcoTa 3,6 CM.
Haiitn paguyc nunmsapa.
2. Beicota mununapa 12cM, paguyc ocHoBanus 10cM. Llunuuap nepeceueH MIOCKOCThIO TaK, YTO B
CEYECHMHU MOJy4nIICs KBaapar. Haliiure paccTOsHUE OT 3TOrO CEYEHUs 10 OCH.

Huauuap — Teno, MOJydeHHOE NMPH BPAMICHUH MPSMOYTOJIbHUKAa BOKPYT OCH, COJEpIKAIIel ero
CTOPOHY.

Kpyru Ha3pIBalOTCS OCHOBAHMSIMHM IHJIMHIPA, a OTPE3KH, COCAWHSIONIMNE COOTBETCTBYIOIIHE
TOYKH OKPYKHOCTEH ATHUX KPYroB — OOpPa3yHIIUMHU HUJIMHAPA. Y IWIMHIPAa OCHOBAaHUS PaBHBI U
napajuIelIbHBI 1 00pa3yIoIIHe TaK)Ke PABHBI M MMAPAIIICIIBHBI MEKTy COOOM.

Ocb10 HWIMHAPA HAa3bIBAETCS TMpsMas, MPOXOsias 4epe3 IEHTPbl OCHOBAHWA, TMapajlieiabHas
00pa3yromum.

BokoBasi moBepXHOCTh WWJIMHAPA — 3TO IMOBEPXHOCTh, TMOTYyYEHHAs OT BpAIlEHUS CTOPOHBI
MPSIMOYTOJIBHHKA, ITAPAJIICIIEHON OCH IIIIHHIPA.

BbicoToli TMIMHIpa HA3BIBAETCS PACCTOSIHME MEXAY OCHOBaHUSAMHU IWIHMHIpa. Paamycom
IIWJIAH]IPA Ha3BIBACTCS PAIUYC €r0 OCHOBAHUS.

Huanuap Ha3piBaeTCs NPSAMBIM, €CIH €ro o0pa3ywllue MNepHeHAUKYISPHBI IMIO0CKOCTIM
OCHOBAaHHII.

S. =27Rh;

6ok

[Tnomans 60KOBOI MOBEPXHOCTH:
[Imomaae MoIHON MOBEPXHOCTH:
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S,,. =S, +2S,., =22Rh+27R;

NOJIH

S =2aR(h+R)

NoJIH

O0beM UIHHpA: V =7R*h,

Ceuenue yununopa — purypa MoIy4eHHas B IEPECEUCHUH IIUHAPA TUIOCKOCTHIO.

Ceuenue, MPOXOJAIICE YepPe3 OCh MIJINHIPA, HA3bIBACTCS 0CeBbIM ceyeHueM Y TIPEICTABISIeT CO00M
MPSIMOYTOJIbHHK.

Ecnu cexyinas miockocTh NEPIEeHINKYIIAPHA K OCH IIWIMHAPA, TO CCUCHUE SBJISCTCS KPYTOM.

ITopsinok BbINOJIHEHHUSI PAa0OTHI:
1)BbInonHUTE yepTex
2)3amnucarb KpaTKoO YCIOBHE 3aa4H

Xox padoThI:

3amaua 1.0ceBoe cedeHue IWIMHApPAa — KBajpaT, miomaab kotoporo Q. Haiigure miomans
OCHOBAHUS IIIJIMHIPA.

Pemenue:

CTOpOHa KBaJpara paBHaﬁ. Ona paBHa AWMAMCETPY OCHOBAHMU:. HOSTOMy Ijiomaab OCHOBaHUA

JQ)  xQ

2 4

1T
OtBeT: Socimn. = TQ
3amaua 2. Beicota mwimHzapa 6cMm, paaumyc oOcHOBaHHs ScMm. Hailinmure miiomanb cedeHws,

MMPOBCACHHOTO MMApaAJUICIIbHO OCHU HUJIMH/IPA HA paCCTOAHUU 4cMm OT Hee.
M

paBHa

Pemenne:

Scea= KMxKC,

OE=4cMm, KC=6cm.

Tpeyroasauk OKM — paBHoGeapennsiii (OK =OM =R =5 cm),
TpeyronbHUK OEK — mpsMOyroJybHBII.

U3 tpeyronsauka OEK, no Teopeme [Iugaropa:

bk = VOK? ~OE? =/25-16 =/9 =3

KM =2EK =2%3 =6,
Seer= 6X6 = 36 cM°.
OtBeT: S¢ey = 36 cM>.

107



@dopma npeacTaBJieHUs pe3y/JbTaTa: BHIIIOJIHEHHOE 33/1aHHUE.

Kpurepumn oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOJHOM O0BEME C COOJIIOICHUEM
HE0oOXOIMMOM TOCIEN0BATEIbHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCe
3aMUCH U BBIYUCIICHUSI.

Ouenka '"Xxopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAHMS K OLIEHKE "OTIMYHO", HO JOIYIICHBI
2-3 Heyouera.

Ouenka "yl10BJIETBOPUTEIbHO'" CTaBUTCS, €CIM padOTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISECT MMOJYYUTh NPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MpOBeACHUS PAaOOTHI OBUTH TOMYIIEHBI OTHOKH.

Ouenka ""Hey10BJ€TBOPUTEIBbHO' CTaBUTCS, €CIIM pabOTa BBHIOJIHEHA HE MOJHOCTHIO WM 00BEM
BBITIOJTHEHHOW YacTH pabOThI HE MO3BOJISET CIENaTh IPABIIIbHBIX BBHIBOJIOB.

Tema 4.3 MHOrorpaHHMUKHU M KPYIJible TeJia
IMpakTuyeckas padora Ne 53
«Pemenne 3aga4 Ha KOHYC»
Heas pabdorbi: HayunThcs pemars 3aa4u Ha KOHYC

Brinosinus padorty, Bl Oynere:

yMeThb:

—pacIio3HaBaTh Ha YEepPTSHKAX M MOJEISAX IIPOCTPAHCTBEHHBIC (POPMBI; COOTHOCHTH TPEXMEPHBIC
OOBEKTHI C UX ONMUCAHHSIMH, U300paKCHUSIMH;

—OIUCHIBATh B3aMMHOE PACIIOJIOKEHHUE MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE, apryMEHTHPOBATh
CBOM CYXKJICHUSI 00 ITOM PACITOJIOKCHHH;

—aHaIIM3UPOBATh B MPOCTEUIINX CIyYasiX B3aUMHOE PACIIONIOKEeHHE 00BEKTOB B IPOCTPAHCTRE;

—un300pakaTh OCHOBHBIE MHOTOTPAaHHUKH W KPYTJIBIE TEJa; BBIMOJIHATH YEPTSIKU IO YCIOBUAM
3a/1ad4,

—CTPOUTH MPOCTEUIITNE CEUCHHSI Ky0a, MPU3MBI, ITHPAMHJIBI;

—pemiaTh ITUTAHUMETPUYECKHE U TPOCTEHIINEe CTePEOMETPUYECKUE 3aJaud Ha HaxOXICHHE
T€OMETPUYECKUX BEJTMYUH (JIJIUH, YIJIOB, IJI0MaeH, 00bEMOB);

—HUCTONB30BaTh MPHU PELICHUH CTEPEOMETPUUECKUX 3a1au TUIaHUMEeTpuuecKre (haKThl 1 METO/IbI;

—TIPOBOJIMTH JJOKA3aTEIIbHBIC PACCYXKICHHS B XOJI¢ PEIICHUS 3a1a4;

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHKS, CIPABOYHbIE MaTepUalibl, KOHCIEKTHI JICKITUH.

3aganme:

1. Haiitu nojHy:o HNOBEPXHOCTh KOHYCa, €CIM Oo0pa3yrolllas HaKJIOHEHA K IMJIOCKOCTH OCHOBAHMS
10, yIJIOM 30°u paBHa 12 cM. A paguyc OCHOBaHHS § CM.

2. HaiiTu tutomiaib 0CEBOro ceueHUs KOHYyca, eClii 00pasyromas paBHa 15 cM, a pajnyc OCHOBaHUS
4 cm.

PaccmoTpuM OkpyKHOCTH ¢ LIeHTpoM B Touke O u npsMyro OP, neprneHauKkyIsspHyo K IIJI0CKOCTH
ATOM OKpPYXHOCTH. Kaxayro TOYKY OKPYXHOCTH COeAMHUM C Toukoil P orpeskom. IloBepxHOCTSH,
o0pa3oBaHHAast STUMU OTPE3KaMH, Ha3bIBAETCSI KOHMYECKOI, a CAMU OTPE3KH — 00Pa3yIIMMH KOHYcA.

Teno, orpaHnYeHHOE KOHUYECKOM MMOBEPXHOCTHIO M KPYTOM, Ha3bIBAETCS KOHYCOM (puc. 2.2).
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Konunueckasi moBepXHOCTh — 00KOBasi MOBEPXHOCTh KOHYCA, KPYT — OCHOBaHMe KOHYyca, Touka P —
BepIIMHA KOHYca, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH — ofpa3ywmme KoHyca. Bece oOpasyromue
KOHyca paBHbI 1apyr Apyry. Ilpsmas OP, mpoxopsimias depe3 LIEHTp OCHOBAaHHS M BEPIIMHY KOHYcCa,
Ha3bIBAaeTCsl 0CbK KOHyca. Och KOHyca NEpIEHIUKYJIsipHa K IUIOCKOCTH ocHoBaHus. Otpezok OP
Ha3bIBAETCS BBICOTOM KOHYCA.

Ecin cekymasl MmiockocTh MPOXOJIUT 4YEpPE3 OCh KOHYCa, TO IOJYYEHHOE CEYEHHE Ha3bIBAETCS
0CEeBbIM CeYEeHHEM.

[IpoBeném cexylyro MI0CKOCTh NEPIEHIUKYIIPHO K OCH KOHYCa. JTa IUNIOCKOCTh IEPECEKAETCS C
KOHYCOM II0 KpYTy M pa30uBaeT KOHyc Ha JBe yacTu. OJHa W3 YacTeil mpeacTaBiseT co0oil KOHyC, a
Jpyras Ha3blBaeTCsl yce4éHHbIM KOHYcoM. (M300pa3ute yceu€HHbI KOHYC camocTosTenbHo. [locTpoiite
00pa3yroyto, BBICOTY.)

IInomanbs 60KOBOIi MOBEPXHOCTH KOHYCA paBHA IPOU3BEJIECHUIO MOJIOBUHBI JIJIMHBI OKPYXHOCTU
OCHOBaHUS Ha 00pa3yIoLIyIo.

S;o =l

Ilnomanpr MOJHONM MOBEPXHOCTH KOHYyCa paBHA CyMME IUIOIIATd OOKOBOH MOBEPXHOCTH U
IJIOIIAId OCHOBAHUSI.

S,,,, =ar(l+r)

noJn

60k

IInomanbs G0KOBOIl MOBEPXHOCTH YCeYEHHOI0 KOHYCA paBHA IIPOU3BENCHUIO MMOITYCYMMBbI JJIMH
OCHOBaHHUI Ha 00pa3yIOLIYIO.
O0béM KOHYCa paBeH OJHON TPETU MPOU3BEICHUS TUIOIIA 1M OCHOBAHUS HA BBICOTY.

V=48, -h=1Ymh

IMopsiiok BbINOJIHEHUS PA0OTHI:
1)BBIOTHUTE YepTex
2)3amnucarb KpaTKo YCJIOBHE 3a7a4u

Xoa pa6oThI:

3anava 1: [nomanps 60KOBON MOBEPXHOCTH KOHYyca paBHa 60 e, a panuyc OCHOBAaHUS PaBEH 6 M.
Haiinure paccrosiHre OT IeHTpa OCHOBAHUS JI0 00pa3yroliel KoHyca.

Pemenune:

Se. =l =601 = vl =60

r=6=1=_10.
B &
SO = AS* — 40 = J10° -6* =8

1 I
Spgo ==+ A0 -O5 =—.6-8=24

1 24
. 8,00 =—OH - A3 =50H =24 = OH = —
C Apyroii CTOpOHBI, 2 5
3agaua 2:PaccTrosiHue OT IIEHTpa OCHOBaHMs KOHYyca JO CE€peaMHBbI oOpasyrollell paBHO 4 cM, a
yron HakinoHa oGpasyiouleii KOHyca K IUIOCKOCTH ocHoBamms paen 60°. Haiimure mmomams oceBoro

CCUCHUA KOHYCA.
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S4= SB ::> JSBA 60°
ZASB =180°~2-60° = 60°,
1'0 ecTh ASAB panﬂomaponﬂnﬁ.. _
.

AAMO AASB::»—__—.-:
* SB 48

"i:‘u

SB 2MO 8

5

'%% ~-'AS AB-s 60"——'!3—8-* tg’-':i-eﬁ @)

" Oteer: l6~/§ o,

(I)opMa NMpeacTraBJdCHusd pe3yjabTaTa: BbIIIOJIHCHHOC 3aJaHuC.

Kpurtepun onenku:

Ouenka "OTJIMYHO'" CTaBUTCSA, €ClM paboTa BBHINOJHEHA B IMOJTHOM OOBEME C COOJIOIEHHEM
HEOOXOIUMOM TIOCTICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABMIILHO W aKKypaTHO BBIMOJHCHBI BCE
3aIllMCH U BEIYUCICHHA.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIMYHO", HO JOIYIIEHbI
2-3 Henmoyera.

OuneHka "'yI10BJIETBOPHUTEIBHO'" CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISET IMOJYYUTHh IMPABUWIbHBIE PE3YNbTaThl U BHIBOJBI; B XOE
MpoBeACHUS Pa0OThI OBUIA JOMYIIEHBI OITHOKH.

Ouenka ""Hey10BJIeTBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBHIIOJIHEHA HE MOJHOCTHIO WM 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE TTO3BOJISIET CAENIATh MPABWIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKM M KpyIJjble Teja
IIpakTnueckas padora Ne 54
«Pemenue 3aga4y Ha wap u cepy»
Hean pabdorbi: HayuuThes pemars 3a1a4n Ha map u chepy

Boinoainus padorty, Bel Oynere:

yMeTh:

—pacrno3HaBaTh Ha 4YepPTEkKaxX W MOJENAX MPOCTPAHCTBEHHBIE (HOPMBI, COOTHOCUTH TPEXMEpPHBIE
OOBEKTHI C UX OMUCAHUSIMH, U300paKEHUSIMHU;

—ONUCHIBaTh B3aMMHOE PACIIOJIOKEHUE MPSIMBIX U IUIOCKOCTEW B MPOCTPAHCTBE, APIyMEHTHUPOBATH
CBOHM CYXKJIEHUSI 00 ITOM PACIIOJIOKECHHH;

—aHaJU3UPOBATh B MPOCTEHUININX CITydasX B3aUMHOE PACoJIOKEHHE OOBEKTOB B MPOCTPAHCTBE;

—u300paxarh OCHOBHBIE MHOTOTPAaHHUKH U KPYIJIBIE TEJa; BBIMOJHATH YEPTEXKH IO YCIOBUIM
3ajady;

—CTPOUTH MPOCTEUIIINE CeYeHHsI Ky0a, MPU3MBI, TUPAMHU/IBI;

—pemarh TUTAHUMETPUYECKHE W TPOCTEHIINE CTEPEOMETPUUECKHE 3aJadyd Ha HaXOXKIEHHUE
Te€OMETPUUYECKUX BENIMYUH (IUIHH, YTIIOB, TIOIMAeH, 00heMOB);

—HCIIOJIB30BAaTh NIPU PCIICHUU CTCPECOMETPHUICCKUX 3aJa4 IINTAaHUMETPHUICCKUC (baKTI)I U METO/JBbI,

—IPOBOJIUTH JJOKA3aTeJIbHbIE PACCYKICHUS B X0/I€ PEIICHUS 3a/1a4;

MarepunanbHoe obecniedeHue:

110



I/IHI[I/IBI/II[yaJ'IBHBIe 3alaHuA, CIIPAaBOYHBIC MaTC€pUajibl, KOHCIICKThI HGKHHﬁ.

3aganue:

1.PaccrosiHue OT 1eHTpa miapa 10 CEKYyIIeH MIOCKOCTH PaBHO 8 M, a paauyC CEYEHUS TIOCKOCTBIO
paBeH 6 M. Haligure paauyc mapa u o0beM.

2. O6bem mapa 12511 m°. Haiiti miomans cdeper.

Cdepoii Ha3bIBaeTCS OBEPXHOCTh, COCTOALIAS M3 BCEX TOUEK IPOCTPAHCTBA, PACIOJIOKEHHBIX Ha
JAHHOM pACCTOSHHUM OT JAaHHOW TO4YKHM. J[aHHAs TOYKa Ha3bIBACTCS LEHTPOM cdepbl, a JaHHOE
paccrosHue — paamycoM cgepbl. OTpe30K, COSAMHSAIONMA JBE TOUYKH CPepbl M MPOXOIAIINN depe3
LIEHTP, Ha3bIBAE€TCs AMaMeTpoM. Teo, orpaHu4YeHHOe CPepoii, Ha3bIBACTCS IAPOM.

[[Tap MOXHO MHOJYYUTH NPU BPALLECHUM IIOJIYKpyra BOKpPYI AMaMmeTpa. ['paHuled mapa CIyKHT
chepa.

[Tnockocts, uMMeromas co cgepoil TOIBKO OJHY OOIIYI0 TOUYKY, HAa3bIBaeTCs KacaTeJbHOMH
IJIOCKOCTBI0 K cdepe. Paguyc cdeppl, nmpoBea€HHBIH B TOUKYy KacaHMs cdepbl U IUIOCKOCTH,
MIEPIEHIUKYISIPEH K KacaTeIbHOMN IUIOCKOCTH.

Ceuenne mapa, Mpoxozsliee 4epe3 LEHTP, Ha3blBaeTCs OOJbIIMM KPYIOM, HE IPOXOZSAIIEE —
MaJbIM Kpyrom LIeHTp GoibIIOro Kpyra COBIAgaeT ¢ MEHTPOM Iapa, a IMEHTP MAJIOTO Kpyra SBISETCS
OCHOBaHHUEM MEPIEHANKYJIIAPA, OMMYLIEHHOIO U3 LIEHTPA 11apa Ha IJIOCKOCTb ATOT0 KpyTa.

Ceuenusi, paBHOOTCTOSIUE OT LIEHTPA, PABHBI.

Pajuyc OKpy)XHOCTH, TIONY4EeHHOH MpH NepecedeHnu cephl paguyca R IIIOCKOCTBIO, ylaneHHoi

D2 2
OT 1eHTpa cepsl Ha d , paBeH R™-d"

y S oy = 47R?
IInomans noBepxHocTH chepbl paBHA YUETBEPEHHOM MIOMAAN OOJBIIOTO Kpyra: — “P¥* .
4
Vmapa =5 7ZR3
3

O06beM mapa:
ITopsinok BbINOJHEHHS PadOTHI:
1)BbInONHUTE YepTex

2)3anucaTh KpaTKO yCIOBHE 3a7aul

Xoa padoThI:

3apava 1: IInomans chepsl paBaa 100 M%. PaccrosiHme OT LIEHTpa cepbl 10 CEKyLIeH MIOCKOCTH
paBHo 4 M. Haiinure pannyc ceueHus.

Pemenmne:

Sp =41R* =100r = R* =25=R=5

AD:‘Jm =\/527 =3 (M)
Oreer; 3 m,
3apaua 2: [Inomaau ceyeHus mapa miockoctbiopaBHa 1611 M° , a IUIOIA/b MapajuIeIbHOTO EMY
CEYEeHHsI, MPOXOIAIIEro Yyepe3 IEeHTp mapa, paBHa 2511 M . Haiitu pPACCTOSTHUE MEXAY TIIOCKOCTAMU
CCYCHMUIA.
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A4

==t =16, r=4m,
nR*=25t=R* =25, ,R="5m,

h=R =7 =J25-16 =3 ()

OtBer: 3 M
®opMma npeacTaBJIeHNs Pe3yJbTAaTa: BHIIIOJTHCHHOE 3a/I1aHNUC.

Kpurtepun ounenku:

Ouenka "OTJIMYHO'" CTaBUTCSA, €ClIM paboTa BBHINOJHEHA B IMOJTHOM OOBEME C COOJIOJICHHUEM
HEOOXOIMMOM TIOCTICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABWIBHO M AKKYpPaTHO BBIIIOJIHEHBI BCE
3aIIMCU U BEIYHCICHUA.

Ounenka "'Xxopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIYIIEHbI
2-3 Henmoyera.

Ouenka "'yI10BJIETBOPHUTEIBHO' CTAaBHUTCS, €Clid paboTa BBIMOJIHEHA HE IOJHOCTBIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh MPABWIbHBIE PE3YNbTAaThl U BHIBOJBI; B XOE
MPOBEJICHUS padOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIIIOJIHEHA HE MOJHOCTBIO UM 00BEM
BBITIOJIHCHHOM YacTH paOOThI HE MO3BOJISAET CALNATh MPABHIbHBIX BHIBOJIOB.

Tema 4.3 MHOrOrpaHHMKH M KpPYyIJible TeJ1a
IIpakTnyeckas padora Ne 55
«Pemenue 3axa4 Ha KOMOMHAIMH T'€OMETPHYECKHUX TEJD)
Iean padotbi: HayunThes pemaTs 3a/1aud Ha KOMOMHAILIUIO T€OMETPUYECKHX Tel

Beinosinus patdory, Bel Oyaere:

yMeThb:

—pacro3HaBaTh Ha 4epTekax M MOJIENIAX MPOCTPAaHCTBEHHBbIE (POPMBI; COOTHOCUTH TPEXMEpHBIE
OOBEKTHI C UX ONUCAHUSIMH, U300paKEHUSIMHU;

—OIUCHIBAaTh B3aUMHOE PACIIOJIOKEHUE MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE, apryMEHTHPOBATH
CBOM CYXKJIEHUSI 00 3TOM PACIIOJIOKEHHH;

—aHaJM3UPOBATh B MPOCTEHIINX CIy4asx B3aUMHOE PacIioyio’KeHHEe OOBEKTOB B IPOCTPAHCTBE;

—u300paxkaTb OCHOBHbIE MHOTOTPAHHUKHM W KPYIJIbIE TE€Ja; BBINOJHATH YEPTEXKHU IO YCIOBUAM
3ajay;

—CTPOUTH NMPOCTENIIINE CedeHUsI Ky0a, MPU3MBbI, TUPaMHU/IbI;

—pelmaTrh IUIAHUMETPUYECKUE M MPOCTEHUIINE CTEPEOMETPUUYECKHE 3aJaud Ha HaXOXKICHHE
reOMEeTPUYECKUX BEJIMYUH (IUIMH, YIJIOB, IUIOMIaAeH, 00bEMOB);

—HCII0JIb30BATh MPH PELICHUH CTEPEOMETPUUECKUX 3a/1a4 IUTAHUMETPUUECKUEe (GaKThl K METO/IbI;

—IIPOBOJIUTH JJOKA3aTENIbHbIE PACCYXKACHUS B X0JI€ PELICHUS 3a1a4;
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MarepuajibHoe o0ecrnieyeHue:
NupuBuayanbHble 3a1aHUs, CIPABOYHbIE MATEPHUAJIbI, KOHCIIEKTHI JICKIIUU.

3ananmue:

1. B umiuHAp HAKJIOHHO BIMCAH KBaJpaT TaK, YTO BCE €ro BEPIIMHBI JISKAT HAa OKPYKHOCTAX
ocHoBaHMs. HaliiuTe cTOpoHy KBajpara, €Ciid BhICOTA HUJIMHIPA paBHA 2CM, a paJilyC OCHOBAHUS pPaBEH
TcM.

ITopsinok BbINOJIHEHHSI PAa0OTHI:
1)BBINOTHUTE YepTexK
2)3anucarh KpaTKO yCIOBHE 3a/1a4l

Xox padoThI:
3anavya. B nunuHap BnucaHa npaBuiIbHAs LIECTUYrosibHAs npusma. Haligute oTHomeHus oobeMa
MIPU3MBI K 00beMY ITUITUHIPA.

Pemrenne:

Vnpu:e.u S x h B S

OCH.

Vuuﬂ. - 7ZR2 x h B ﬂ'Rz

OCH.

ag — R
_3R%J3
OCH. 2
Vnpusm _ 3R2\/§ % T _ 3\/5
V... 2 R* 2
Vnpu3M ﬁ
OrBer:  ¥** 27

®opma npeacraBiaeHust pe3yJbTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBINOJHEHA B TOTHOM O0BEME C COOJIOEHUEM
HEOOXOMMOM TOCIEeI0BATEILHOCTH JICUCTBUI; B OTBETE NPABMWIHLHO W aKKypaTHO BBITIOJTHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

Ouenka "'xopomo' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIMYHO", HO JOMYIIEHbI
2-3 Hezouera.

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBIMIOJIHECHHOW YacTH TaKOB, YTO IO3BOJIET IOJYYUTh MpPaBUIIbHBIE pPE3yJbTaThl U BBIBOJIBI; B XOJI€
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MPOBEACHUS PAaOOTHI OBUTH JOTYIIEHBI OITHOKH.
Ouenka ""Hey10BJIE€TBOPUTEIbHO'" CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHEHHON YacTU pabOTHI HE MO3BOJISIET C/IeNIaTh MPABUIIbHBIX BBIBOJIOB.

Tema 4.3 MHOrorpaHHMUKHU M KPYIJible TeJia
IIpakTuyeckas padora Ne 56
«Pemienue 3a1a4 Ha KOMOMHAIIMHA TeOMETPHYECKHUX TeJD)
Leab padorbl: HayuuThes pemars 3a1a4i Ha KOMOMHAITIO T€OMETPUUYECKUX TE

Bbinosinus padory, Bel Oyaere:

yMeThb:

—pacrno3HaBaTh Ha 4YepTEk)axX U MOJEIAX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHTH TPEXMEpPHBIC
OOBEKTHI C UX ONMUCAHHSIMH, U300PaKECHUSIMH;

—OIKCHIBATh B3aMMHOE PACMOJIOKEHUE MPSAMBIX U MIIOCKOCTEH B MPOCTPAHCTBE, apryMEHTUPOBATh
CBOM CYXKJE€HHUS 00 3TOM PaCIOI0KECHHH;

—aHaAJIM3UPOBATh B MPOCTEUIINX CIy4asiX B3aMMHOE PACIIONIOKEHHE 0ObEKTOB B IPOCTPAHCTBE;

—un300pakaTh OCHOBHBIE MHOTOTPAHHHMKH M KPYIJIbIe Teja; BBIMOJIHATH YEPTEKU IO YCIOBUSAM
3a/1ad,

—CTPOUTH NMPOCTEUIITNE CEUCHHSI Ky0a, IPU3MBI, ITHPAMHUJIBI;

—pemarth IUTAHUMETPUYECKHUE W TMPOCTEHIINE CTEPEOMETPUYECKHE 3aJayd Ha HaxOXXJICHHUE
TCOMETPHUYECKUX BEIIMYUH (IUIHH, YIIIOB, TUIOMIAIEH, 00bEMOB);

—HCIIOJIB30BAaTh NP PEIICHUH CTEPEOMETPUUYECKHX 3a/1a4 TUTAaHUMETPHIECKUE (haKThl U METOJIBI;

—TIPOBOJIUTH JTOKA3aTeIIbHBIC PACCYKICHUS B XOJI€ PEIICHUS 3a]1a4;

MarepuajibHoe o0ecnieyeHue:
WNHnuBuayanbHble 3a1aHKS, CIPABOYHBIE MaTEPUAIIbl, KOHCIIEKTHI JICKIUH.

3aganue:

1. B HI/IJ'II/IH)Ip HAKJIOHHO BIIMCaH KBaI[paT TaK, 4TO BCE €ro BepHII/IHI)I JIC)KAT Ha Opr)KHOCTSIX
ocHoBaHMs. HaliiuTe cTOpoHy KBajpara, €ciid BhICOTa HUIIMH/pa paBHA 2CM, a paJilyC OCHOBAaHUS PABEH
TcM.

IMopsiiok BbINOJIHEHUS PAOOTHI:
1)BbIOMTHUTE YepTex
2)3amnucarb KpaTKo YCIOBHE 3a7a4u

Xox padoThI:

3amaga Haiigute paguyc OCHOBaHUS HWIMHApPAa HAWOONBIIET0 00bEMa, BIIMCAHHOTO B KOHYC,
paanyc OCHOBAHMSI KOTOPOTO PaBeH 3.

Pemenne:
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O603HaunM yepe3 h u r BBICOTY M palyC OCHOBAHHUS MWIMHAPA, BIUCAHHOTO B KOHYC C BEPIIUHON
A. PaccmotpuM oceBoe ceueHue KoHyca — paBHOOenpeHHbii TpeyrodbHUK ABC ¢ BeicoToit AO = H n
ocHoBanueM BC = 2- 3 = 6 (puc.2). [Inockocte ABC nepecekaer LUIMHAP, BIUCAHHBIA B KOHYC, 10 €r0
oceBoMY ceueHuto — npsimoyrosibHUKy KLMN, rae touku K u L nexxat cooTBeTCTBEHHO Ha oTpe3kax AB
u AC, a Touku M u N — Ha otpeske BC , mpuuém KL = 2r , KN = LM =h . IIycts P — Touka nepeceuenus
AO u KL . Tpeyroasuuk APL nono6en tpeyroiasuuky AOC , mosTomy
AP PL H-h r

A0 T0C yy H 3

r
h=H[1--
OTKy/1a 3 . Iyctpb V(r)— 06bem mumunapa, rae 0< r <3. Toraa
r r
V (r) = ar?h = 2Hr? 1—5 =7H| r? 3

Haiinem Haun6Gosnbiee 3Hadenne Gpyukuuu V(r)Ha npomexytke (0;3).

V'(r) = H(2r - r%) = Hr(2 - ).

[Tpomexytky (0;3)npuHaAIeKUT €TUHCTBEHHBINA KOpeHb ( I' = 2) monydeHHoro ypaBHeHus. Eciou 0<
r <2, ro V'(r)>0. IMostomy Ha npomexytke (0;2)dbynkuus V(r)Bospacraer. Ecim 2< r <3, to V'(r) <0.
[Tosromy Ha mpomexytke (2;3)bynkuus V(r)yOsiBaer. 3Hauut, B Touke I = 2dyHkuus V(r)umeer
MakcumyM. CrieioBaTeNbHO, PAIyC OCHOBAHUS IIMIIMHIpA HANOOIBIIETO 00beMa, BIIMCAHHOTO B TAHHBIN
KOHYC, PaBEH 2.

OtBer: I = 2.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurtepun onenku:

Ouenka "oTau4HO'" CTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOTHOM O0BEME C COOJNIOIEHUEM
HEOOXOMMOM TMOCIeI0BAaTEILHOCTH JIEUCTBHUI; B OTBETE€ NPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIYUCIICHUS.

Ouenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIMYHO", HO JOIMYIIEHbI
2-3 Hepouera.

Ouenka "yI10BJIETBOPUTEIbHO'" CTaBUTCS, €CIM pabdOTa BBIMOITHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHCHHOW YacTU TAaKOB, YTO IO3BOJIAET IMOJYYUTh NpPaBUIIbHBIE pPE3YyibTaThl U BBIBOJBI; B XOJI€
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.

Ouenka "Hey10BJ1€TBOPUTEIBbHO' CTaBUTCS, €CIIM PabOTa BBHIOJIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE TTO3BOJISET CENATh MPABHILHBIX BHIBOJIOB.

Paznen S Teopusi BeposiTHOCTEH U MAaTEMATHYECKASA CTATUCTHKA
Tema 5.1. DiieMeHTbI KOMOMHATOPUKH

IIpakTHyeckast padora Ne 57
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«Pemenue KOMﬁHHaTOpHBIX 3ajzav. PasMemeHm{, COYCTAHUA U MEPECTAHOBKHN»

Heabr pa6orei: HayunTbes OTAMYATH COYETAHUS OT Pa3MEIICHUH, MPUMEHATH (OPMYIBI s
BBIUHCIICHHS BCEX BBIOOPOK 0€3 MOBTOPEHHUIA.

Bbinosinus padory, Bel Oyaere:

yMeTh:

- pewiath mpocTeiiie KOMOMHATOPHBIE 3a/ladyll METOJIOM Iepebopa, a TakKe C HUCIOJIb30BAaHHEM
W3BECTHBIX (hopmyIT,;

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAJIbI, KOHCIICKTHI JICKIHH.

3aganue:

1. B copeBHoBanusix yuactByer 10 yenoBek, Tpoe U3 HUX 3aliMyT 1-e, 2-e u 3-e mecto. CKOJIbKO
CYILECTBYET Pa3INYHBIX BAPHAHTOB ?

2. W3 rpynmel, B KOTOpo#l yumrtcs 12 4enoBek, HEOOXOAWMO BBHIOpaTh 3 UEIOBEKa B COBET
Koyutepka. CKOJIBKO CYIIECTBYET Pa3IMYHBIX CIOCOOOB TaKOTo BHIOODA.

3. Ha KHWXHOI MOJIKE BBICTABJICHBI 8§ KHUT Pa3lIWYHBIX aBTOPOB. CKOJBKO CHOCOOOB MMEETCS
IUISL pPACCTAHOBKH 9THX KHUT B Pa3HOM TOpsiaKe?

IMopsiiok BbINOJIHEHUS PAOOTHI

1. Omnpenenure BUI BHIOOPKH 0€3 TOBTOPEHUS.

2. Bribepere coOTBETCTBYIOUIYIO (JOPMYITY JJIsl BBIYMCICHUSI BO3MOXKHBIX KOMOWHAITHA.

3. IlpomsBeanTe BBIYKMCICHUS, UCTIONB3YS NOHATHE (paKTOpHaa.

Xox pabdoThI:

1.Ko/0BBI# 3aMOK OTKPBIBAETCS TIOCIEI0BATEIHLHBIM HAOOPOM YeThIpEX pasHbIX 1udp. Tpedyercs
OTIPEACTUTh YUCIIO BO3MOXKHBIX KOJOB, KOTOPBIE MOKHO MOJ00PATh ISl 5TOTO 3aMKa.

Pemenue.

Bosmoxnbix 1udp Bcero aecars(1,2,3,4,5,6,7,8,9,0).Kaxxnas wabpannas kKoMOMHamusi Koja
OTJIMYAETCS OT APYrol KOMOMHAIMU XOTs Obl omHoM 1mudpoii(1,4,5,7 #2,4,5,7),mm00 mopsiakoM Habopa
onuHakoBbIx 1ubp(1,4,5,7#4,5,7,1),nooTOoOMy Ui MOACUYETA YMCIA BO3MOXKHBIX KOMOWHAIMK KOJOB
UCIIONB3yeM (HOpMYITy Yucia pa3MEIICHH.

2.®opMyiia pa3MEILIEHUN UMEET BUILAl =

nl

rt—tmy!

.. LA LR A T N - T T O —
[pousBouM pacuer Ay = - e sraazi =10-9:8.7 =35040

3.CKoNbKO CyHIECTBYET CIOCOO0OB BbIOOpa TPEX YETOBEK U3 AeCATH?
Pemenue.

B nanHoM ciyyae npu BeIOOpeE AJis HAC BaKEH TOJIBKO COCTaB 10 TPH YeJIOBEKa, MOPSIOK BbIOOpa
pOJM HE UTpaeT, MOATOMY B OTJIMYHUE OT MEPBOrO MPHUMEPA YHCIO CIOCOOOB MOJACUUTaEM IO (Gopmyie
COYETaHUM.

®dopmyna codyeTaHu nMeeT BUAO Sy =

. B namem cinyyae n =4 ,m =10,

—"_ B hamem ciydae n=10, m=3.
mlin—tn)!
ip! _l_l}!z?!'ﬂ"?'lﬂ' _120

rip-n! Al 3er
4.CKONBPKO PA3MUYHBIX YETHIPEX3HAYHBIX YUCET MOXHO cocTaBuTh U3 1udpl,2,3.4 9 mudps He

[IponsBoauM pacuér: i, =

MOBTOPSIOTCS)?

Pewienue.

[To ycrmoBHWIO TaHO MHOMKECTBO W3 YETHIPEX DJIEMEHTOB, KOTOPBIE TpPeOyeTcs pacIoIOKUTh B
OIpeIeIEHHOM nopsiike. 3HauuT, TpeOyeTcss HaAHTH KOJMYECTBO MEPECTAHOBOK HX YETBIPEX
AIIEMEHTOB.
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®dopmyna nepecTaHOBOK U3 I —3JIEMEHTOB UMeET BUI:F, = n! B Hamiem cinydae n =4.
[TpousBeném pacuér: Ay, =4!=4.3 +2.1=24,

CDopMa NMpeacTaBJdCHUd pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "OTJMYHO'" CTaBUTCSA, €Cld paboTa BBHINOJHEHA B IMOJTHOM OOBEME C COOJIOJICHHEM
HEOOXOIMMOM TIOCTIEAOBATEIPHOCTH JEHCTBUI; B OTBETE€ NPABHIBLHO W aKKypaTHO BBIMOJIHECHBI BCE
3alMCH U BBEIYHCICHHA.

Ouenka "Xopouo' CTaBUTCs, €CIM BBITIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JOMYIICHBI
2-3 Henmoyera.

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €Cld PabOTa BBITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOM YacTH TaKOB, YTO ITO3BOJIACT IMOJYYUTh IPABUIbHBIC pPE3yibTaThl U BBIBOJBI; B XOJIE
MPOBEJICHUS padOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka "Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBHIIIOJIHEHA HE MOJHOCTHIO UIH 00BEM
BBITIOJIHCHHOW YacCTH paOOThI HE MTO3BOJISET CCNIATh MPABHIIbHBIX BHIBOJIOB.

Tema 5.2. Teopusi BeposiITHOCTEH M 3JIEMEHTbl MATEMATHY€CKON CTATUCTHKHU
IIpakTuyeckas padora Ne 58

«Kiaccuueckoe onpenesieHue BeposiTHOCTH. CBOMCTBA BEPOSATHOCTEl, TeOpeMa 0 CymMMe
BeposiITHOCTel. BorunciieHne BeposiTHOCTE»

Lenp pabdoTbl: HAyuyUuThCS HAXOAUTH BEPOSITHOCTH COOBITUH, HCIONB3Yysd KIACCUYECKOE
OIpeJIeJIeHUE BEPOSATHOCTH

Beinosnus padory, Bel Oyaere:
yMeThb:
~ BBIYUCIIATH B IPOCTEHIINX CIy4asx BEPOSITHOCTU COOBITHI Ha OCHOBE MOJICUETa YHCIIa UCXO0B;

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPABOYHBIC MaTCpUalibl, KOHCIICKTBI HCKHHﬁ.

3ananne:

1.Haynauy BbIOpaHO HaTypajibHOE 4Hcio, He npeBocxozsmeel(. KakoBa BEposITHOCTH TOro, 4TO
9TO YHUCIIO SBJISETCS MPOCTHIM?

2.B xnure 300 crpanun. Yemy paBHa BEpOSTHOCTh TOTO, YTO HAyraja OTKpbITas CTpaHUIA OyIeTr
UMETh HOMEp, KpaTHBIH 57

3. TonOpackIBatoTCs ABa UTPAJIbHBIX KYOHKa, MOJACYUTHIBAETCS CyMMa OYKOB Ha BEPXHHMX I'PaHSIX.
UYro BeposiTHEE- MOJIYYNUTh B CyMME 7UIn8?

IHopsaoK BbINOJIHEHHUS PA0OTHI

1. Ompenenute coObITHEA, BEPOSATHOCTH KOTOPOTO HYKHO BBIYUCIHUTD.

2. TIpocuuTaiite obriee yrciao(N) BO3MOXKHBIX HCXOJIOB.

3. IlpocunTaiiTe 9uciio UCX0A0B(M), OIATONPUATCTBYIONIMX HACTYIICHUIO COOBITHUS A,

v . m
4. Wcnonb3yiite GopMyiy [7Isl BBIMUCIIEHHS BEPOSTHOCTH ONPENENEHHOTO COObITUsS. FLA] = =,

Xox padoTsI:
1.B ypue 10 onrHaKOBBIX 110 pa3Mepy U BeCy LIapoB, U3 KOTOPBIX 4 KpacHBIX U 6roiayosix. M3 ypHbI
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U3BJIeKaeTcs o/IMH map. KakoBa BEpOSTHOCTh TOTO, YTO U3BJICUEHHBIH IIAP OKAXKETCS rOyObIM?
Pemenue.
1. CoObiTne A-«3BiaeuE€HHBIN Map OKa3ajIcs TOIyObIMY.
2. =memo n=10
3. umcio m=6
4. P(A)="===06
2.Bce HatypanbHble uncia orl g0 30 3anucaHbl Ha OJAMHAKOBBIX KAPTOUYKAaX U IOMELIEHBI B YpHY.
[Tocne TiaTenbHOrO MeEpeMENIMBaHUS KAapTOYEK M3 YpHBI HU3BJIEKaeTcs oAHa Kaprtodka. Kakosa
BEPOSTHOCTH TOTO, YTO YUCIIO HA B3ATOW KaPTOUKE OKAKETCS KPATHBIM 57?
Pewenue.
CooObiTe A-«Ha B3sTO# KapTOYKE YUCIIO . KPATHOE S».
=m0 N1=30
grcio M=6(unciaa 5,10,15,20,25,30)
Pl ="=2=02,

Mo PE

3. U3 OykB cioBa ougpgepenyuan Hayraa BeiOupaercs oana OykBa. KakoBa BepOSTHOCTH TOTO,
4To 3Ta OykBa OyHeT: a) TriacHoi, 0) cormacHoil, B) OykB CoObitne A-«Ha B3sTOH KapTOYKe YMCIIO .
KpaTHOE 5».

Pemenne.
Coo0biTue A-«Hayraz BeiOpanHas OykBa OyAeT TJIacHOM ».
=memo N=12(-4nciio 6YKB B CII0BE)
qucito M=5(0yKBHI :u,e,e,u,a )
Pla) == w0417

11
qrciao M=7(0ykBslI :0,p,,p,H,y,1 )
Coo0biTue B-«Hayran BeiOpanHas OykBa OyJIeT COTIacHOM ».
=memo N=12(-4nciio 6YKB B CII0BE)

PE) =2=" 0,583
1 12

© o NO DD E

Coobbitue C-«Hayran BeiOpanHas OykBa OyneT OyKBOH u».
10. =z N=12(-4ncio OyKB B CIOBE)

11. yrcao M=0(Takoit OyKBbI HET B JAaHHOM CJIOBE )

12.  pPA=T=2=0,

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

Kpurtepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCSA, €ClM paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HEO0OXOIMMOM TOCTIEOBATENILHOCTH JCHCTBHI; B OTBETE MPABWIBHO M AKKYpPaTHO BBIIIOJIHEHBI BCE
3aIUCH ¥ BBIYMCIICHUS.

Ouenka "Xopouo' cTaBUTCs, €CIH BBITIOTHEHBI TPEOOBAHMS K OLIEHKE "OTIMYHO", HO OMYIICHBI
2-3 HemoueTa.

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €CIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISIET MOJIYYHTH TMpPaBUJIBHBIE PE3yJbTaThl U BBIBOJBI; B XOJIE
MPOBEIEHUS pabOThHI ObUTH JOMYIIEHBI OIIHMOKH.

Ouenka ""Hey/10BJIETBOPUTENbHO' CTaBUTCS, €CITM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BBHIBOJIOB.
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