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1 BBEJAEHUE

Baxxnyto 4acTh TeOpeTHYECKON M MPOPECCHOHATHHOM MPAKTUYECKOW MOJITOTOBKH OOYYAIOIIMXCS
COCTABIISIIOT MPAKTUYECKUE 3aHITHA.

CoctaB W cozepkaHHE INPAKTHUECKUX 3aHITHH HaNpaBlIeHbl Ha peanusanuio DepepabHOTO
rOCyIapCTBEHHOT'0 00pa30BaTEILHOTO CTAHIAPTA CPEIHEr0 00IIero 00pa30BaHHUS.

Benymeld  AMIAKTUYeCKON  1ENbIO  NPAKTUYECKUX  3aHATHHA  sBIsieTcs  (opMupoBaHue
npoeCCHOHATBHBIX MPAKTUYECKUX YMEHHUU (YMEHHH pemarh 3ajau 10 MaTeMaTuke), HeOOXOAMMBIX B
Mocyenyromei yaeOHO! AesITEeIIbHOCTH.

B cootBercTBUU ¢ paboueil mporpammoii y4eOHOTO mpenMeTa «MaremMaTuka» MpeayCMOTPEHO
MIPOBE/ICHUE MPAKTHUECKUX 3aHATHIA.

BrImonHeHne MpakTHYECKUX pPadOT OOecleYrBaeT JOCTHKCHHE OOYYArOIIUMHUCS —CIETYIOLTIX
pe3yJbTaToB:

[1P61 BnageHne METOAAMHU JOKA3aTEIbCTB, AITOPUTMAMHE PEIICHHS 3a]1a4; YMEHUE (POPMYIIUPOBAThH
OTIpeJIeJIeHUs, aKCHOMBI U TEOPEMBI, IPUMEHSTh MX, MPOBOAUTH JIOKA3aTeIbHbIE PACCYXKIEHHS B XOJe
peleHHs 3a/1a4;

[1P62 ymeHue onepupoBaTh MOHSATHAMHU: CTEIEHb YWCIA, JIOTapu(M YHciIa; YMEHHE BBINNOJHATH
BBIUUCIICHUE 3HAUYCHUH ¥ TIPeoOpa3oBaHMs BRIPAKEHHUI CO CTEIECHSAMH U Jiorapudmamu, peoOpa3oBaHus
JTpOOHO-pallMOHATIFHBIX BBHIPAKECHUI;

[1P63 ymeHHe omepHpoBaTh MOHATUSMH: pallMOHAIbHBIC, HpPpAIlMOHAIBHBIC, ITOKa3aTelIbHBIC,
CTETIEHHBIE, JTOTapU(PMHUECKUE, TPUTOHOMETPUYECKHIE YPABHEHUS U HEPABEHCTBA, HX CHCTEMBI;

[1P6G4 ymeHume omnepupoBaTh MOHITUAMHU: (DYHKIHUS, HENpepbiBHAsS (QYHKIHUs, [POU3BOIHASI,
nepBooOpasHasi, ONpeaesIeHHBI HHTErpall; yMEHUE HAaXOJUTh MPOW3BOIHBIC dJIEMEHTAPHBIX (YHKIWH,
UCTIOJIB3Ysl CIPABOYHBIC MAaTEPUAIbl; HCCICIOBATh B MPOCTEHINNX CiTydasXx (pyHKIIMM Ha MOHOTOHHOCTb,
HaXO/JWTh HaAWOONbIIME W HAWUMEHBIIME 3HAYeHHs (QYHKUWH; CTPOUTh Tpa)MKd MHOTOUYICHOB C
WCIIOJIb30BAHUEM allllapaTta MaTeMaTUYECKOr0 aHajK3a; IPUMEHSTh MPOU3BOJAHYIO NIPU PEIICHUH 3a/1a4
Ha JIBIKCHHE; PellaTh MPAaKTUKO-OPHEHTUPOBAHHBIEC 3a/1a4i HAa HAWOOJIBIINE ¥ HAaUMEHBIINE 3HAYCHHUS,
Ha HaXxOXJIeHUEe MyTH, CKOPOCTHU U YCKOPEHHUS;

[1P65 ymeHue omepupoBaTh TMOHATHSAMHU: palMOHANbHAas (YHKIWS, IOKa3aTelbHas (QYHKIWS,
creneHHast pyHKIus, Jorapupmudeckas GyHKIMS, TPUTOHOMETpUYecKre QyHKIMH, 0OpaTHbIe (QYHKIHUH;
YMEHHE CTPOUTH IpadMKy M3yYCHHBIX (YHKIWH, WCIOIH30BATh TPaQUKH MPU M3yYCHHUH TPOIECCOB U
3aBUCUMOCTEH, MpU pelIeHuM 3aJad M3 JIpYTux y4eOHbIX MHpPEAMETOB W 33/ad U3 pealbHON KU3HU,
BBIpaXaTh (OPMYIIaAMHU 3aBUCHMOCTH MEX/y BETMUYNHAMU;

[TPG6 ymeHue pernath TEKCTOBBIE 3a/1a4M Pa3HBIX TUIIOB (B TOM YHCIIEe HA TPOIEHTHI, JOJIH U YacTH,
Ha JIBIDKEHHE, padOTy, CTOMMOCTH TOBAapOB M YCIIYT, HAJIOTH, 3a/1a4d U3 00J1aCTH YIpaBICHUS JTHYHBIMU U
ceMeHbIMU (PUHAHCAMU); COCTABISATh BBHIPAKEHUS, YPABHEHUS, HEPABEHCTBA M UX CHCTEMBI MO YCIOBHIO
3aJ1auu, UCCIIE0BATh MOYIeHHOE PEIICHNE U OIICHUBATh MPaBI0NOJ00HOCTh PE3YyIbTATOB;

I1P67 ymeHue omepupoBaTh MOHATUSAMH: CpeAHee apudMeTHuecKoe, MeAuaHa, Haubojbllee U
HaMMEHBIIEe 3HAYCHHs, pa3Max, AHUCIEPCHs, CTaHJApTHOE OTKJIIOHEHWE YHCIOBOTO HabOpa, yMeHHe
W3BJIEKAaTh, HHTEPIPETUPOBATH UH(OPMAIIHIO, TTPECTABICHHYIO B TaOIUIaX, Ha IUarpaMMax, rpagukax,
OTPaKAIONIYIO0 CBOWMCTBA pEAbHBIX MPOIIECCOB W SBICHHIA;, MPEACTaBISATh HH()OPMAIMIO C ITOMOIIBIO
TaOJUI] ¥ JMarpaMM; UCCIIe0BaTh CTATUCTHUYECKUE JaHHBIE, B TOM YHCJIEe C IPUMEHEHHEM IpauyecKux
METOIOB U 3JICKTPOHHBIX CPE/ICTB;

I1P68 ymeHue onepupoBaTh MOHATUAMU: CIyYailHBII ONMBIT U ciy4yailHOe cOOBITHE, BEPOSTHOCTh
CITy4aifHOTO COOBITHS; YMEHHE BBIYHCISTH BEPOSTHOCTH C HCIOIB30BAHUEM TpapUUECKHX METOOB;
MPUMEHSITh (DOPMYIIBI CIOKEHUS U YMHOXEHUS BEPOATHOCTEH, KOMOWHATOPHBIE (GaKThl U POPMYIBI TIPH
pelieHnH 3a/a4; OILEHMBATh BEPOSTHOCTH pPEaJbHBIX COOBITHH; 3HAKOMCTBO CO CIIyYailHBIMHU
BEJIMYMHAMHU; yMEHHE NPUBOJUTH MPHUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YHCENT B MPUPOAHBIX U
0OIIIECTBEHHBIX ABJICHUSIX;



[TP6Y9 ymenue omepupoBaTh MOHATHSAMU: TOUYKA, MPsSMasi, TUIOCKOCTh, MPOCTPAHCTBO, ABYTPAaHHBIN
YToJ1, CKpELIUBAOLINECs NPSMBbIE, TapAJIIEIbHOCTh U NEPIEHIUKYISIPHOCTD MPSMBIX U IUIOCKOCTEH, yTro
MEXY IPAMBIMH, YTOJl MEXAY IPAMON U INIOCKOCTBIO, YTOJI MEXAY INIOCKOCTSIMH, PACCTOSIHUE OT TOYKU
710 MJIOCKOCTH, PACCTOSHUE MEXY MPSMBIMH, PACCTOSHUE MEXY IUIOCKOCTSIMM; YMEHHUE HCIIOIb30BaTh
IpU peleHUM 3a7ad H3y4deHHble (DaKTbl M TEOpeMbl IIAHUMETPUHU; YMEHHE OLEHHMBATh pa3Mepsl
00BEKTOB OKPYKAIOIIEr0 MHUPA;

IIP610 ymeHnue omnepupoBaTh HOHATUSAMH: MHOIOI'DAaHHMK, CEYEHHE MHOIOIPaHHUKA, KYO,
napajiesienunei, pusMa, nupaMuza, Gurypa u moBepXHOCTh BpallleHUs, HWIHHIP, KOHYC, 1ap, cdepa,
ceuyeHUss (GUIypbl BpalLEHMs, IJIOCKOCTh, Kacarolascs cQepbl, LMIMHIPA, KOHYca, IUIOIAAb
MOBEPXHOCTU MHUPaMMJIbl, IPU3MBbI, KOHYCa, LMINHAPA, IUIOMaAb chepbl, 00beM KyOa, IpSIMOYTrOJIbHOIO
napaiesienunes1a, MMpaMuIbl, IPU3MBI, IIIMHAPA, KOHYCa, IIapa; yMEHHE H300paXaTb MHOTOTPAHHUKHU
Y NIOBEPXHOCTHU BPAILECHUS, UX CEYECHMS OT PYKH, C TOMOLIBIO YEPTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHME paclo3HaBaTh CUMMETPHUIO B IIPOCTPAHCTBE; YMEHHUE pACIIO3HABaTh IPaBUJIbHbBIE
MHOTOTPaHHUKU;

[1P611 ymeHue omepupoBaTh MOHATHUSMH: JIBUKEHHE B IMPOCTPAHCTBE, MOAOOHBIE (DUTYPHI B
IIPOCTPAHCTBE; MCIIOJB30BaTh OTHOLICHUE IUIOIIAJeH MOBEPXHOCTEH M 00bEMOB MOJOOHBIX (UIYp MpH
pellIeHnH 3a/1a4;

I1P612 ymeHue BBIYUCIATH T€OMETPUUECKUE BEIUYMHBI (JUIMHA, YToJl, oAb, 00beM, IIOLaab
MOBEPXHOCTH ), UCTIOJIB3Ys U3yUEHHBIE (POPMYIIBI U METO/BI;

I1P613 ymeHue omepupoBaTh HOHATHUAMM: IPSAMOYrojbHAas CUCTEMa KOOPAMHAT, KOOPIAMHATHI
TOYKH, BEKTOp, KOOPAMHATHl BEKTOpa, CKAJIIPHOE IPOU3BEACHUE, Yrojl MEXJIy BEKTOpaMH, CyMMa
BEKTOPOB, MPOM3BEIEHUE BEKTOpA HA YHUCIIO; HAXOIUTh C MOMOIIbIO U3YYEHHBIX (OPMYN KOOPIUHATHI
CepeHbI OTPE3Ka, PACCTOSHUE MEKTY JBYMsI TOUKAMU;

[1P614 ymeHue BbIOMpaTh MOIXOASIINN HM3y4E€HHBIH METOJ JAJS pElleHUs 3a/auyd, pacro3HaBaTh
MaTeMaThuyeckue (akThl U MaTeMaTHYECKHE MOJIENM B NPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX, B
UCKYCCTBE; yMEHHE IIPUBOJUTh NPHUMEPHl MAaTEMaTHYECKUX OTKPBITUM PpPOCCUMCKOM M MHPOBOU
MaTeMaTHYECKOU HAYKH;

IIpyl ymeHue onepupoBaTh NOHATHUAMMU: ONPEAEICHHUE, AKCMOMA, TEOPEMA, CIEICTBUE, CBOUCTBO,
MIPU3HAK, JI0Ka3aTelIbCTBO, PABHOCHJIbHBIE (HOPMYIHPOBKU; yMeHHE (OpMyIHpoBaTh oOpaTHOE H
IIPOTUBOIOJIOKHOE YTBEPKACHUE, NPUBOJUTH IPUMEPHI M KOHTPIPUMEPHI, HCIOJIB30BaTh METOJ
MaTeMaTHYeCKON MHAYKIUHU; IPOBOAUTH JAOKa3aTeIbHbIE PacCyX/IE€HUS NMpPU PEIIeHNHU 3ajad, OLIEHUBATh
JIOTUYECKYIO NTPaBUIIBHOCTD PACCyKIACHU;

[Ipy2 ymeHue omnepupoBaTh MOHSATHSIMH: MHOKECTBO, IOJMHOECTBO, OIEpallud HaJ
MHOKECTBAMH; YMEHHUE HCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIM ammapaT Il ONHCAaHUS pEealbHbBIX
IIPOLIECCOB U BJIEHUH U NP PELIEHUHU 3a]1a4, B TOM YUCJIE U3 JPYTUX YYEOHBIX MTPEIMETOB;

IIpy3 ymeHnue onepupoBath MOHATHAMU: Tpad, CBA3HBIN rpad, nepeBo, HUKI, rpad Ha MIOCKOCTH;
yYMEHHE 3a/1aBaTh U OMMCHIBATh T'padbl pa3IUYHBIMU CIIOCOOAaMU; MCIOJIB30BaTh Ipadbl MpU PELICHUH
3ajady;

[Ipy4 ymeHnue cBOOOHO ONEpUPOBATH MOHATHSAMHU: COUETAaHUE, NIEPECTAHOBKA, YHCIO COYETAHUM,
YHCII0 NePEeCcTaHOBOK; OMHOM HbIOTOHA; yMEHHE MPUMEHATh KOMOMHATOPHBIE (DaKThl U PACCYXKIAECHUS IS
pelieHus 3aaay;

IIpyS ymeHue onepupoBaTh NOHATUAMU: HATypaJIbHOE YHCIIO, LIET0E YHUCIO, OCTATOK MO MOAYIIIO,
paloHaIbHOE YHCIIO, HpPpalOHAIBHOE YHCIIO, MHOXECTBAa HATYPaJbHBIX, LENbIX, PallOHAIBHBIX,
JeWCTBUTENBHBIX YHCEI; YMEHHE MCIIONb30BaTh MPU3HAKU JICIIMMOCTH, HAMMEHBIINN OOLIUIA 1eIUTeNb U
HauMeHbllee oluiee KpaTHoe, anropuTM EBkinga mpu perieHud 3ajad; 3HaKOMCTBO C PAa3IUYHBIMU
MO3ULMOHHBIMH CUCTEMAaMU CUUCIICHHUS];

[Ipy6 ymeHue cBOOOAHO ONEPUPOBATH MOHATUSMHU: CTENEHb C IEJIbIM IOKa3aTeleM, KOpPEHb
HaTypaJIbHOM CTENEHM, CTENEHb C PpAlUOHAIBHBIM II0Ka3aTeleM, CTENeHb C JEMCTBUTEIbHBIM
(BelecTBEHHBIM) MTOKa3aTeNeM, Jorapudm 4rciia, CHHYC, KOCUHYC U TaHT'€HC ITPOU3BOJIBHOTO YUCIIA;



IIpy7 ymeHue onepupoBaTh HOHATHAMU: TOXKJIECTBO, TOXXKIECTBEHHOE ITpeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMa YPAaBHEHUIH W HEPABEHCTB, PABHOCHIBHOCTh YPAaBHEHHI, HEPABEHCTB M CHCTEM,
panyoHaJIbHbIE, UppaloHAJIbHBIE, HOKa3aTesbHbIE, CTETIEHHBIE, JorapupmMuyecKue,
TPUTOHOMETPUUECKHUE YPAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YpPaBHEHHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JINYHBIX IPUEMOB; pEIlIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C IIapaMETPOM;
IIPUMEHSTh YpaBHEHMs, HEPABEHCTBA, UX CHCTEMbI JJIs pEIICHHUs MAaTeMaTH4YEeCKUX 3a/Jad U 3a1ad u3
pa3nuYHbIX 001aCTe HAYKU U peallbHOM KHU3HH;

[Ipy8 ymeHue cBOOOJHO OMEpHPOBATH MOHATUSAMH: Trpaduk QyHKIUH, oOpaTHas ¢GyHKUHS,
KOMIO3ULMs (DyHKUMM, JuHEeHHas (QyHKUUS, KBagpaTUuHas (yHKIUs, CTeleHHas (QYyHKIMS C LEJbIM
IoKas3aTejaeM, TpPUIOHOMETpUdeckue  (yHKIMH, OOpaTHblE  TPUTOHOMETpUYECKHE  (QYHKIIHH,
nokaszaTtenbHas W Jorapugmuyeckas (QyHKIUH, YMEHHE CTPOMTh TIpadukd (YHKIHUN, BBITOIHSATH
npeoOpa3oBaHUs rpadukoB byHKIHIH;
YMEHHUE HCIOJb30BaTh Tpaduku (YyHKIMNA IS U3y4EHHs] MPOIECCOB M 3aBHCUMOCTEH IMpH pEHICHUHU
3ajja4 U3 Jpyrux y4eOHBIX HPEIMETOB U M3 PealbHON *XHM3HH; BbIpakaThb (hopMyIamMH 3aBUCUMOCTH
MEXly BEJIMYMHAMY; yMeHHue CBOOOJIHO ONEpPHPOBATH MOHATHAMHU: YETHOCTD
(GyHKLIMH, TEPUOJUYHOCTD (DYHKIMH, OTPAaHUYEHHOCTb (DYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, S3KCTPEMYM
¢bynkuuu, HawOoJbIIee W HaWMEHbIIee 3HAUYCHUS (YHKIMHM Ha TNPOMEXKYTKE, yYMEHHE MPOBOIUTH
uccieioBaHue QpyHKIHY; yMeHue
UCTOJB30BaTh CBOWCTBA W rpaduku (QYHKIUH A0 pemeHus YpaBHEHUH, HEPaBEHCTB M 3a/ad C
napameTpamu; u300pakaTh Ha KOOPAMHATHOMN MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUH, HEPAaBEHCTB
U MX CHCTEM;

IIpy9 ymeHue cBOOOJHO ONEpPUPOBATH MOHATHSAMH: I1OCIIEAOBATEIbHOCTh, apu(MeTHyecKas
mporpeccusi, TeOMETpUYecKas MPOrpeccusi, OCCKOHEYHO YyOBIBaOIIasi TeOMETPUYECKash IMPOTPecCHs;
YMEHHE 3a/1aBaTh [10CJIEA0BATEILHOCTH, B TOM YHCIIE C IOMOLIbIO PEKYPPEHTHBIX (hopMyI;

[Ipyl0 ymenue omnepupoBaTh MOHATUSMHU: HENPEPHIBHOCTh (YHKIWH, AaCUMITOTHI rpaduka
¢byHkuMu, nepBas M BTOpas NpPOM3BOJAHAS (YHKIMH, TEOMETPUYECKUH U (PU3UYECKUH CMBICI
MIPOU3BOJIHOM, TIEpBOOOpa3Has, ONpPENEeNICHHBId HWHTErpall; yMEHHE HAXOAWTh ACHMOTOTHI Tpaduka
(GYHKLIMU; yMEHUE BBIYUCIATH IPOU3BOJHBIE CYMMBI, IPOU3BEAECHUS, YACTHOTO U KOMIO3ULUHU (YHKIIUH,
HaxOJIUTh ypaBHEHUE KacaTeJbHOU K rpaduxy GyHKIUY;
YMEHHUE HCIIOJb30BaTh MPOU3BOAHYIO Ul HCCIEAOBaHMS (DYHKIMHM, I HAXOXACHUS HAWIYYIIEero
pelieHns B MPHUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-)KOHOMMYECKHX MU (PU3MYECKHX 3ajayax, Ui
OIIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOMIAAN U 00BbEeMbl (PUIyp ¢ HMOMOIIBIO MHTErpana;
MPUBOANUTH TPUMEPBI MATEMAaTHIECKOTO MOJISITMPOBAHUS C MOMOIIBIO0 TU(epeHIIHaTbHBIX YPaBHEHUH;

IIpyll ymeHue omepupoBaTh MOHATHUAMHU: KOMILJIEKCHOE YHCIO, CONPSIKEHHbIE KOMIUIEKCHBIE
4Kclia, MOJYJIb U apTyMEHT KOMILJIEKCHOTO YucIa, (hopMa 3arucy KOMIUIEKCHBIX Yncen (reoMeTpruecKkas,
TPUTrOHOMETpHUUEeCKass U anreOpanyeckas); yMeTb TNPOM3BOJIUTH apudMeTHuecKue JeHCTBUA C
KOMIUIEKCHBIMU YHCJIAMU; TIPUBOIUTH IPUMEPHI HCIIOJIb30BAHMS KOMIUIEKCHBIX YHCETT;

IIpyl2 ymenue cBOOOAHO OINEPUPOBATH NOHATHAMU: CpeaHee apu(MeTHdYecKoe, MeIHaHa,
HauOoJbIllee U HaUMEHbIIEEe 3HAu€HUs, pa3Mmax, AUCIEpPCHUsi, CTAaHJApPTHOE OTKJIOHEHHWE JJsl ONMHMCaHUA
YHUCIIOBBIX JIaHHBIX; YMEHHE HCCIIEJ0BAaTh CTAaTHUCTUYECKHUE JaHHBIE, B TOM YHCIE C TPUMEHEHHUEM
rpadUyecKuX METOAOB U AJIEKTPOHHBIX CPEACTB; rpa@UuecKu UCCIeI0BaTh COBMECTHbIE HAOIIOACHUS C
MOMOIIBIO JMarpaMM paccenBaHUs U JIMHEHHON perpeccuu;

[Ipyl3 ymeHHe HaxoIuTh BEPOSTHOCTU COOBITUH C HMCHOJIb30BaHHWEM TIpadUUYECKUX METOJIOB;
OPUMEHATH Ul PelIeHus 3a1a4 (pOpMyIIbl CIOKEHUS M YMHOXKEHHUSI BepOATHOCTEH, (hopMyiy MOIHOM
BeposITHOCTH, Gopmyny bepHymnn, komOuHaTopHble (DakThl M (HOPMYJIBI; OIEHUBATH BEPOATHOCTH
peanbHBIX COOBITUH; yMEHHE OIepUpOBaTh MOHATUAMU: ClydyaiiHas BEJIWYMHA, paclpeaeseHue
BEPOATHOCTEH, MaTeMaTH4YeCKOe OXXKHMJaHUE, JUCIEepPCHsl M CTaHJAapTHOE OTKJIOHEHHE ClydyaitHOU
BEIMYMHBI, (DYHKIIMM paclpelesieHus] U IUIOTHOCTH PAaBHOMEPHOIO, MOKAa3aTeNbHOIO0 M HOPMAIBHOTO
pacrpesieieHnii; YMEHHE HCII0JIb30BaTh CBOMCTBA HM3YyUEHHBIX PpaCHpeleNeHUM Jid peuieHus 3ajad;



3HaKOMCTBO C IOHSATHSAMHU: 3aKOH OOJIBIIMX YHCEN, METOJbl BBIOOPOYHBIX HCCIEIOBaHUN; yMEHUE
MPUBOANUTH IPUMEPHI IPOSIBICHUS 3aKOHA OOJBIINX YMCEI B IPUPOIHBIX U OOIIECTBEHHBIX SBICHUAX;

IIpyl4 ymenue cBOOOAHO ONEpPUPOBATH MOHATUSAMM: TOYKA, MpsiMasi, IUNIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIyY, IUIOCKUM yroj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, IEPECEKAIOIINECS, [TapaUIebHbIE U
CKPEILMBAIOIINECS TPSAMBIEC, MAPALIEIbHOCT, M IEPHEHIUKYISIPHOCTh INPSAMBIX M IUIOCKOCTEH, Yroj
MEXIYy HPSIMBIMHM, YOl MEXAYy NPsIMOM M IUIOCKOCTBIO, YroJI MEXIYy IUIOCKOCTSAMH; YMEHUE
UCIOJIb30BaTh IPU PEILICHUH 33a/1a4 U3y4YeHHbIe (PAaKThl U TEOPEMBl IUIAHUMETPUH; YMEHHE OLIEHUBATh
pa3Mepsl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEpUPOBATh MOHATHSIMU: MHOTOTPAHHUK, CEYECHUE
MHOI'OI'paHHMKA, IPAaBUIbHBIM MHOIOIpAaHHMK, IpU3Ma, NMUpaMuja, (GUrypa u MOoBEpXHOCTb BPALICHHUS,
LWINHAP, KOHYC, 1ap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHHs KOHYCa ¥ LIMIMHJPA, apajlUleIbHbIe OCH
WIA OCHOBAHMIO, CEYCHHUE IIapa, INIOCKOCTh, Kacawomasics chepsl, MUIUHIPa, KOHYCa; YMEHHE CTPOUTH
CeYeHHe MHOTOIrPaHHUKA, U300pa)xaTh MHOTOTPAHHUKH, (PUTYypbl U IOBEPXHOCTHU BPALIEHUS, UX CEYEHUS,
B TOM YHCJI€ C TOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHSITh CBOWCTBA T€OMETPHUECKUX (QUTYD,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPEEICHUS U3y4aeMbIX (UTYp, BbIIBUIATh TUIIOTE3bl O CBOMCTBAX U
NpPU3HAKAX TEOMETPUYECKUX (uryp, OOOCHOBBIBATH HJIM ONPOBEpPraTh HX; YMEHHE IPOBOJIUTH
KiIaccuukanuoo (Uryp Mo pa3IuyHbIM IPU3HAKAM, BBINOJHATE HEOOXOAWMBIE JOMOJHUTEIbHbIE
IIOCTPOEHHS;

IIpyl5 ymeHue cBoOOAHO ONEpUPOBATH MOHATHAMU: IJIOLIAb GUTYpbl, 00BEM (UTYpHI, BEIUYHHA
yIjla, pacCTOSTHUE OT TOYKH JO0 IUIOCKOCTH, PAacCTOSIHUE MEKIAY IPSAMBIMH, PACCTOSIHUE MEKIY
IUIOCKOCTSIMH, IUIOIIAAb cepsl, IUIOIMAb MOBEPXHOCTU MUPAMU/IBI, IPU3MBI, KOHYCA, LIUIMHIPA, 00BEM
KyOa, NpSAMOYToOJIbHOTO Mapajljiesienuieaa, NUpaMujbl, MPU3MbI, LHWIMHIpa, KOHYcCa, LIapa; yMEHue
HAXOJUTh OTHOILIIEHHE 00bEMOB MOJOOHBIX (HUTYD;

[Ipyl6 ymenue cBOOOJHO ONEPHPOBATH MOHATUSMHU: JBI)KCHHE, TNapajUIeIbHBIA MEPEeHocC,
CUMMETpHUS Ha IUIOCKOCTH U B MPOCTPAHCTBE, IIOBOPOT, IpeoOpa3oBaHue nMoaoous, noJo0HbIe GUTYpPHI;
YMEHHE PacllO3HaBaTh PaBHbIC U MOI00HBIE (PUTYpHI, B TOM YHCJE B MPUPOJAE, UICKYCCTBE, apXUTEKTYPE;
YMEHHUE HCMOJIb30BaTh I'€OMETPUYECKUE OTHOILEHUS, HAXOAUTh I'€OMETPUUYECKHE BEJIMYMHBI (JUIMHA,
yroJ1, IUI01Ia/ib, 00BEM) MPH PELICHUHN 3a]1a4 U3 IPYIUX y4eOHbIX MPEAMETOB U U3 PEeaIbHON KU3HU;

IIpyl7 ymeHnue cBOOOAHO ONEPUPOBATh MOHATHIAMU: IPSIMOYTOJIbHAS CUCTEMa KOOPJIUHAT, BEKTOD,
KOOPIMHATBl TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB, IPOM3BEICHHE BEKTOpa Ha 4YUCIO,
pas3liokeHUue BEKTOopa Mo 0a3ucy, CKalspHOE MPOU3BEICHUE, BEKTOPHOE MPOM3BEAECHHUE, Yrod MEXIy
BEKTOPAaMH; YMEHHE MCIOJb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METOJ I PEHICHUS F€OMETPUUYECKHUX
3aJjad M 337a4 JpPYrux Yy4eOHBIX MpPEeIMETOB; OINEepUpOBaTh MNOHATHAMM: MaTpuma 2x2 u 3x3,
ONPEIEIUTENb MATPULIBI, TEOMETPUYECKUI CMBICIT OIIPEIETUTEINS;

IIpyl8 ymeHHe MOAENUPOBATh pEAIbHBIE CHUTyallUM Ha $A3BIKE MAaTE€MaTHKH; COCTaBIIAThH
BBIPQ)KCHMSI, YPABHEHUS, HEPABEHCTBA U MX CHCTEMBI 10 YCIOBUIO 33J1a4d, HCCIEN0BATh IIOCTPOCHHBIC
MOJIEJI C HCIOJb30BaHUEM amrmapaTa aiareOpbl, MHTEPIPETUPOBATh MOJIYYEHHBIH pe3ybTaT; CTPOUTH
MaTeMaTHYECKUE MOJEIIN C IOMOIIBIO TEOMETPUYECKUX MMOHATUN W BEJIUYMH, PEIIaTh CBA3aHHBIE C HUMH
MIPAaKTHUYECKUE 3aJa4d; COCTABIIATH BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH IIOJYUYECHHBIN
pe3yibTaT; pelmarbh NPUKIAAHBIE 3aJadd CPEICTBAMM MATEMAaTHUYECKOTO AaHalu3a, B TOM YHCIIE
COLIMAJIEHO-9)KOHOMHUYECKOTO U (PU3HUECKOTO XapaKTepa;

[Ipyl9 ymeHue BpIOMpaTh MOAXONALIMI METON AJS pElIeHMs 3aJlauM; MOHMMaHHE 3HaYMMOCTHU
MaTeMaTHKU B U3YYEHHM HPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SIBICHUH; YMEHUE paclo3HaBaTh
MPOSIBJIEHUE 3aKOHOB MAaTeMaTMKH B MCKYCCTBE, YMEHHE IPUBOAUTH IPUMEPHl MaTEMaTHYECKHUX
OTKPBITUHA POCCUMCKON U MUPOBOW MaTeMaTHUYECKOU HAYKH.

MP8 crmocoOHOCTD W TOTOBHOCTh K CaMOCTOSITETHbHOMY MOHMCKY METO/IOB PEIICHHS MPAKTHYECKUX
3a/1a4, IPUMEHEHHUIO Pa3IUYHbIX METOI0B [TI03HAHHUS,

MP10 ¢opMupoBaHue HAay4HOrO THWIIAa MBIIUICHUS, BIIaJEHUE HAYYHOM TEPMUHOJIOTHEH,
KJIFOYEBBIMU IIOHATUAMHU U METOJIAMH;



MP12 BBISBIATH NPUYUHHO-CIIE/ICTBEHHBIE CBSI3M M aKTYaJIM3UPOBATh 3a7a4y, BBIABUTaTh TUIIOTE3Y
€€ peIICHHUs, HaXOJUTh apryMEHThI JJI1 JI0Ka3aTelIbCTBA CBOMX YTBEP)KICHHM, 3aJaBaTh MapameTpbl U
KPUTEpPUU PELICHMUS;

MP13 ananu3upoBaTh NOJYyYEHHBIE B XOJE PELICHMS 3a/1a4ll pe3yibTaTbl, KpUTUUECKU OLICHUBATH
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSIX;

MP16 ocymiecTBIsATh IICJIEHANPABICHHBIM IMOMCK TEPEHOCAa CPEICTB M CIIOCOOOB JICHCTBUS B
npodeccuoHaNbHYIO Cpeny;

MP17 yMmeTh TIEpEHOCHTH 3HAHUS B I[IO3HABATENBHYID W  MPAKTUYECKyI0 oOjacTu
KU3ZHEIEATEIbHOCTH;

MP18 ymeTp HHTETpUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IaCTeH;

JIP23 roTOBHOCTB K TPYZy, OCO3HAHHE IEHHOCTH MacTepPCTBa, TPYAOTI00HE;

JIP26 TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHUI0 W CaMOOOPA30BaHHMIO HAa TPOTSHKEHHUU BCEH
HKU3ZHHU.

ConeprkaHue MpakTHYECKUX U J1abOpaTOPHBIX 3aHATUI OPHEHTHPOBAHO HA MOATOTOBKY 00yYaromuxcs K
OCBOCHHIO TPO(ECCHOHATPHOTO MOAYJS TPOTrpaMMbl TOATOTOBKH CIICIUAIMCTOB CPEIHEr0 3BEHAa II0
CHEUUATbHOCTU U OBJIAJICHUIO 0OUWUMU KOMNEMEHUUAMU:

OK 01 Beibuparb criocoObl pemieHusi 3aiad MpodecCHOHATBHON JEeATeNbHOCTH HMPHUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

Brinonnenue npaktuyeckux padboT no yuebHol aucuuiianie «MaTtemaTrukay HalnpaBlIeHO Ha:

- 00001IeHNEe, CHCTEMATH3ALNIO, YIITyOJIeHUE, 3aKpeIUICHUE, Pa3BUTHE U ACTATU3AINIO TOTYYSHHBIX
TEOPETUYECKUX 3HAHUN IO KOHKPETHBIM TeMaM Y4eOHOI TUCIUTUINHEI;

- (hopmupoBaHME yMEHHI NMPUMEHATH MOJTYYECHHbIE 3HAHUS Ha IPAKTHKE, peau3allvi0 €IUHCTBA
MHTEJUIEKTYaJIbHON U MIPaKTUYECKON e TENbHOCTH;

- (opmupoBaHue M pa3BUTHE YMEHHI: HaOII0/aTh, CPaBHUBATH, CONOCTAaBIIATH, AHAIU3UPOBATbH,
JenaTh BBIBOABI U OOOOIIEHUS, CAMOCTOSITETbHO BECTU MCCIEIOBAHMS, IMOJb30BAThCA PaA3TUUYHBIMU
npreMaMy U3MepeHuit, 0pOpMIISTh pe3ynbTaThl B BUAE TaOJHII, CXeM, IpauKOB;

- pa3BUTHE UHTE/UIEKTYaJbHBIX yMEHUH y OyAylluX CHELHAIUCTOB: aHATUTHYECKHX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX H JIp.;

- BBIPAaOOTKY MPH pEIIeHUH MTOCTAaBICHHBIX 337a4 MPO(eCcCHOHANBHO 3HAUUMBIX KaueCTB, TAKUX KaK
CaMOCTOATEIIBHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPYECKAsl NHUIIMATHUBA.

[IpakTHyeckue 3aHATHS MPOBOJAATCS MOCIE COOTBETCTBYIOUIEH TeMBbl, KOTopass oOecredrBaer
HaJIM4Yue 3HaHUM, HEOOXOIMMBIX IS €€ BBIIOJIHEHNUS.



2 METOJINYECKHUE YKA3ZAHUSA
Tema 1.1. PazBuTue noHsITHA 0 YHCJIE
IIpakTuyeckoe 3ansiTue Ne 1

«Apml)MeTn'{ecmle JelCTBUA HAJ PAIUOHAJTBHBIMHA U KOMIIJICKCHBIMHA YUCTIaMU»

Heanb padotel: [1oBTOPUTH AENHCTBUS C 1EHCTBUTEIBHBIMU U KOMITJIEKCHBIMH YUCIIAMHU.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
[Ipy5 ymeHnue onepupoBaTh NOHITUAMU: HATypadbHOE YHCIIO, LIEJI0€ YHCIO, OCTATOK MO MOIYJIIO,

palMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YMCIIO, MHOXECTBA HATYPAJIbHBIX, LEJIbIX, PalMOHAIBHBIX,
JeUCTBUTENBHBIX YHCEI; YMEHHE MCII0JIb30BaTh IPU3HAKU JI€IMMOCTH, HAUMEHBIIMNA OOLIUI AeauTens U
HaMMEHblIee O00Inee KpaTHOE, AITOPUTM EBKIMAA TpU pelIeHuH 3ajad; 3HAKOMCTBO C Pa3IMYHBIMU
[MO3ULIMOHHBIMU CUCTEMAaMHU CUUCIICHUS;

IIpyll ymeHue omnepupoBaThb NOHATHUSIMU: KOMIUIEKCHOE YHCIO, COINPSIKEHHbIE KOMILJIEKCHBIE
qucia, MOYJIb U apryMEHT KOMILIEKCHOT'O YKCIIa, GopMa 3allicu KOMITJIEKCHBIX YHcen (FreoMeTpryecKas,
TPUTOHOMETpHUYECKass M anreOpanyeckas); yMeTh TPOM3BOIUTH apu(MeTHUecKue JeHCTBHA C
KOMILUIEKCHBIMM YHCIIaMU; IPUBOAUTH IIPUMEPHI UCIIOJIb30BAHUA KOMIIJICKCHBIX YHCEIL;

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

3aganue:
1. BBIHOJIHHTB I[ef/'ICTBI/Iﬂ C paI_II/IOHaJ'IBHI)IMI/I qucJIaMU.

7) § 3
2. BEITOIHUTE I[CﬁCTBPI?I C KOMIIJICKCHBIMHU YHCIIaMH:

B8+i):(2-3i).

ITopsinok BbINOJHEHHS padOThI:
BHumaTenbHO 03HAKOMBTECH C YCIIOBHEM 3aJaHHUS.
[Tonp3ysicb CBOMMHM LIKOJIBHBIMU 3HAHUAMU (B CIydae 3aTpyJIHEHUS BOCIIOIb3YHTECh CIIPABOYHBIMU

MaTepuagamHu), BBIIOJIHUTE 3a/laHUE.

Xoxa padoThI:
3amanme Nel

2L I+ 3

)5 5 5 s
k] <4
1 L L 1 2
3)3;+4;=[3+4]+(;+;)=?+;=?

en | ra
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H L Tt L L
4)3; 1;—':3—1 +(;—;)—2+;—2;
T 3i_Z 4 _Fa_71_7
S)tz’'s 12 1 123 313 %
a2 11,3 _ua 13 3
6) s 1 5’4t 811 51§,
2 L z 1 B+8 1
7 t1ai=0+1 + (4] =17+ =12

3amanue Neo2
Haiitu (8 +1):(2-3i).

=R
Pemenwue. [lepenuiem 310 OTHOIIEHUE B BUAE POOH: 2-1i .

YMHOKUB, €€ YHCIUTENb U 3HAMEHATENb Ha 2 + 31 U BBIMOJIHUB BCE MPEOOPA30BAHMS, TOTYyIHM:
Ca+02+30 134260 142

(Z-103¢2+300 13

(I)opMa NMpeacTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBIOJIHEHA B IMOJTHOM OO0BEME C COOIIOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka '"Xxopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAHMS K OIEHKE "OTJIWYHO", HO JOIMYIICHBI
2-3 Hemouera.

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii padOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MMOJYYUTh IPAaBUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTN AOMYIIEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACIATh MPABHIIBHBIX BHIBOJIOB.

Tema 1.1. PazBuTue noHATHSA 0 YHCJIE
IIpakTnyeckoe 3ansaTne Ne 2
«ToxnecTBeHHbIE NPEOOPA30BAHUA PAIHOHAIBHBIX BbIPAKEHHII»

Heas padorsi: [loBTOpuTh (HOPMYIBI COKPAIIEHHOTO YMHOXEHMS. 3aKpENUTh TEOpPEeTHYECKHE
3HaHUs, YTIIyOJIeHHOE pelIeHue M3YYEHHOTO MaTepuasa, NpPUMEHEHUE TMOJIYYeHHBIX 3HaHWM JUIs
pelieHns 3a1ad.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1PG2 ymeHue omnepupoBaTh MOHSTHUSAMM: CTENEHb YKCIA, JOrapu(dM YHuCla; YMEHHE BBIOJIHATH
BBIUUCIICHUE 3HAUECHUI 1 MpeoOpa3oBaHMsl BBIPAKEHHUM CO CTETIEHsAMH U Jorapudmamu, mpeoOpa3oBaHus
JTPOOHO-palMOHATBFHBIX BEIPAKECHUI,

IIpyS yMeHue onepupoBaTh NOHATUAMU: HATypalbHOE YHMCIIO, LIEJI0E YHUCIO, OCTATOK 10 MOAYJIIO,
paloHaIbHOE YHUCIIO, HPPAMOHATBHOE YHUCIIO, MHOXKECTBAa HATYpaJbHbBIX, LEJIbIX, PalMOHAIBHBIX,
JEHCTBUTENBHBIX YUCEI; YMEHUE HCIIOJIb30BaTh MPU3HAKH JEIUMOCTH, HAUMEHBIINN OOIINN NenuTens U
HauMeHbllee oluiee KpaTHoe, anropuTM EBKinga mpu perieHuu 3ajad; 3HaKOMCTBO C PAa3IUYHBIMU
MO3UIIMOHHBIMU CUCTEMaMU CUHCIICHMUS];

MarepuanbHoe o0ecnieyeHme:

WNHnuBuayanbHble 3a1aHKs, CIIPABOYHBIE MATEPUAIIbl, KOHCIIEKTHI JIEKIIH.

3agaHue: yipoCTUTh BBIPAKECHMUS:
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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?).

IHopsiok BbINOJIHEHUS PA0OTHI:

1. BuuMareiabHO O3HAKOMBTECH C YCIIOBHEM 3a/laHUS.

2. llonmp3ysich CBOMMH IIKOJBHBIMH 3HaHUSIMHU (B cllydyae 3aTpyJHEHUS BOCHOJb3yHTECH
CIPaBOYHBIMU MaTEpUAIAMU), IPUMEHUTE HYKHYIO (DOPMYILY COKPAIIEHHOTO YMHOXKECHHS.

Xox padoThI:
3ananue: yHgOCTI/ITb BBIPAXKCHUS, IPUMEHUB (POPMYJIbI COKPAIIEHHOTO YMHOKCHHSL.
a) (3p®—2y’)®=27p® — 54p"y® +36p°y° —8y°.
6) (1-a)(l+a)l+ad)@+a)=(1-ad) (@1 +ad)(1+a%) =(1-a%) (1 +a"=1-4a°.
B)(X—m)* (x+m)*=(x>-2xm+m?)(x*+2xm+m?)=x*+2x3+x°m? 2> m-4x’m2-2xm*+m>*+2xm?* + +m* =
4 2.2 4
X' =2X"m"+m".
D @n- c)-(8n® + c®)-(c? + 2cn + 4n?)= (2n — ¢)-( 4n® + 2cn +¢%) (8n® + +c®)=(8n*- ¢*) (8n® + ¢¥)=
64n” —c”.

(I)opMa NnpeacTaBJICHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHKE.

Kputepun onenkmn:

Ouenka "oTaM4HO' CTaBUTCA, €ciid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOICHHEM
HEOOXOMMO TIOCIIEIOBATEIFHOCTH ACWCTBUI; B OTBETE MPABHJIBHO M AaKKypaTHO BBIMOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka "'Xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIYIIEHBI
2-3 HenoueTa.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBINIOJTHEHHON 4YaCTU TaKOB, YTO IO3BOJISIET IOJYYUTh NPABUIBHBIE PE3YJAbTaThl U BBIBOJBIL, B XOJIE
MPOBEACHUS PAaOOTHI OBUIHA JOMYIIEHBI OIITHOKH.

Ounenka ""Hey10BJIETBOPUTEJIBHO'" CTaBUTCS, €CIM paboTa BBHIIOJIHEHA HE MOJHOCTBIO WM 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENATh MPABUIIbHBIX BBHIBOJIOB.

Tema 1.1. PazBurue noOHATHA 0 YUCTIE
IIpakTnueckoe 3ansaTue Ne3
«PelieHne pauMoHaJIbLHBIX YPABHEHUI»

eab padoThi: 3aKperyiecHHe TEOPETUUECKUX 3HAHUMW, TOBTOPEHNUE PaHEEe U3YYEHHOTO MaTepHala,
(dhopMUpOBaHNE YMEHUI PEIICHUS 3a/1ad.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[Ip63 ymeHue omepupoBaTh MOHSATHUSMHU: pPAlMOHAIbHbBIE, HPPALMOHAIBHBIE, IOKa3aTelbHBIE,
CTETEeHHbIE, TorapuPMUUecKHUe, TPUTOHOMETPUUYECKUE YPAaBHEHUSI M HEPABEHCTBA, UX CUCTEMBI;

[Ip66 ymeHue pemaTh TEKCTOBBIE 33/1a4M PA3HBIX TUIIOB (B TOM YKCJI€ Ha MPOIEHTHI, 10JIU U YacTH,
Ha JABW)XEHHE, pabOTy, CTOMMOCTh TOBAPOB U YCIIYT, HAIOTH, 33/1a4l U3 00JacTU yIpaBlIeHUS JIUUYHBIMU U
ceMeMHbIMU (PHAHCAMU); COCTABIATh BHIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO
3aJla4d, UCCIIE0BATh IMOJYYCHHOE PEIIICHHE U OIICHUBAThH MPAaBAONOA00HOCTh PE3YyIbTATOB;

[Ipy7 ymMeHue onepupoBaTh MOHATHIMH: TOXAECTBO, TOXKAECTBEHHOE MpeoOpa3zoBaHue, ypaBHEHUE,
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HEPABEHCTBO, CUCTEMa YPABHCHMM M HEPAaBEHCTB, PAaBHOCWIBHOCTb YPAaBHECHUM, HEPABEHCTB U CUCTEM,
paluOHAIbHbIE, HpPaLMOHAJIBHEIE, [I0Ka3aTeIbHbIE, CTEIICHHBIE, JorapupmMHUEcKue,
TPUTOHOMETPUUYECKHE YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI; YMEHHUE pelIaTh YPABHEHUsS, HEPABEHCTBA U
CUCTEMBI C IOMOIIBIO PA3JIMYHBIX IPUEMOB; PEIIATh YPABHEHM I, HEPABEHCTBA U CUCTEMBI C I1APAMETPOM;
IIPUMEHATh YPaBHEHMS, HEPABEHCTBA, UX CHCTEMBI JJI PEIICHHUS MATEMaTU4YeCKUX 3aJad W 3a1ad u3
pa3nuYHBIX 001acTe HAYKH U peaIbHOM KU3HH;

MarepuanbHoe ob0ecniedenue: MHauBuayanbHble 3aaHus, CIPABOYHBIE MATEPUAIIbI, KOHCIIEKTBI
JEKLHUN.

3ajanue: pelIuTh ypaBHEHHUS:
a)(3x+1)" +(4x—1)° =(5x-2)".
X 7 8

6 — =
)x—2 X+2 x'—-4

IMopsiiok BbINOJIHEHUS PA0OTHI:

[Ipu pemieHun ypaBHEHUI HCIONB3YIOTCA CIEAYIONIME IMpaBWiia MpeoOpa3oBaHUs ypaBHEHUU B
PaBHOCHUJIbHBIC:

a) Kakoh- MO0 4YJeH YypaBHEHHUS MOXHO TEpPEeHECTH M3 OJHOW €ero 4acTH B JIPYIyl C
MIPOTUBOIIOJIOKHBIM 3HAKOM;

0) o0e yacTu ypaBHEHUSI MOKHO YMHOXKHUTh WIIA Pa3AeTUTh Ha OJHO TO e YUCI0, oTiandHoe OT 0.

Pemenue ypasuenuit |-l crenenu ¢ onHoi nepeMeHHOM

-b . . .
ax+b=0, (x =—,a#0| — nuHelHOE ypaBHEeHUE | cTeneHu ¢ 0IHON IEpEeMEHHOM
a

ax’ +bx+c= O(a # O) — ypaBuenue |l crenenu ¢ ogHOM epeMeHHON.

1. OnpenenuTh BUJ ypaBHEHUSI U CIIOCOO €ro perieHusl.

2. Ecnu ypaBHeHHE JIpOOHO-paAllMOHAIBHOE, TO HAlTH 00IuMi 3HaMeHaTesb BeceX ApoOeil, KoTopble
BXOJISIT B ypaBHEHHE.

3. YMHOXUTH 00€ 4acTH ypaBHEHHS Ha 001Ul 3HAMEHATETb.

4. Pemuthb Moixy4yeHHOE 1I€JI0€ YPAaBHEHHE.

5. TlpousBecTH MpOBEpPKY KOPHEH, U MCKIIOUUTH T€ M3 HUX, KOTOpPHIE OOPAIAlOT B HYNb OOIIMIA
3HAMEHATENb.

Tak xak MBI pemiaeM ApoOHBIE pallMOHATBbHBIE YPaBHEHHS, TO B 3HAMEHATeNsIX Apobel OymyT
NepeMeHHble. 3HauuT, OyayT OHM M B 0OIlIEeM 3HameHareiae. Bo BTOpOM MyHKTE aaropuTMa Mbl
YMHOXaeM ypaBHEHHE Ha OOIIui 3HamMeHareldb. [Ipu 3TOM MOTYT MOSIBUTHCSI IOCTOPOHHHE KOPHH, MPHU
KOTOpBIX OOIIMI 3HamMeHaTenab OyAeT paBeH HYII0, a 3HAauuT M YMHOXEHHME Ha Hero Oyzaer
6eccMbiciieHHBIM. [103TOMY B KOHIIE 0053aT€TTFHO HYKHO CIIeNaTh MPOBEPKY MOTYYCHHBIX KOPHEH.

Pemnm ypaBHeHus:

a)(3x+1)" +(4x—-1)° = (5x—2)°
Packpoem ckoOku, IpUMeHss (POPMyITbl COKPALIEHHOTO YMHOKEHHUS (@ + b)2 u (a-— b)2

Ox? +6X+1+16X> —8X+1=25x> —20X+4. 9X® +6X+1+16X* —8x+1—25%* +20x—4 =0.
HpI/IBCI[eM HO,Z[O6HLIC YJICHHI, HOJ'Iy‘-II/IM
18x—-2=0 3 1

18x =2 18 9
1
OtBeT: X = 9 KOPEHb YPaBHEHHS.

x 7 _ 8
X—2 X+2 x*-4
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PasnosxkuM X° —4 Ha MHOMKHUTENH M NEpeHeceM BCE WiIEHbl YPaBHEHHMS B JIEBYIO 4yacThb. IIpuBeneM

Ipobu K 00IIeMy 3HAMEHATEIIIO:
X 7 8

x—2_x+2_(x—2)(x+2)
x(x+2)—7(x—2)—8_O
(x+2)(x-2) -
x2+2x—7x+14—8_O
(x+2)(x—2) -
x> —5x+6
(x+2)(x—2)
IpoOb paBHA HYIIO, KOraa e YHCIUTEIb paBEH HYJI0, a 3HAMCHATENb HE PaBeH HYJIO, T. €.
(x+2)(x-2)=0, = X#2, X#—2
x> —5x+6=0.
D=25-24=1
_ 5+1,

X2 =75
X =3;X,=2

KOPHM MOKHO HAiiTH 10 Teopeme BueTa, HO Tak kak X#2, TO X, =2 — MOCTOPOHHHII KOpEHb,
CJIe[I0BATENLHO, PEllIeHHEM ypaBHeH s OyeT X =3.

Otser: X=3

8)x’ —x+4=0

D=1-4-4=-15<0

OrtBer: JIECTBUTEIBbHBIX KOpHGfI HCT.
(I)opMa npeacTaBJICHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kputepun onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCA, €Clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIMMOM TOCTENOBATENBHOCTH JEHCTBUI; B OTBETE MPABUIBHO M aKKypaTHO BBHIMIOJHEHBI BCE
3aIUCH ¥ BBIYMCIICHUSI.

Ouenka "Xopouo' cTaBUTCS, €CIHM BHITIOTHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 HemoueTa.

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €CliM PadOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISIET IMOJIYYUTh MpPaBUIIbHBIE pPE3yibTaThl U BBIBOJBI; B XOJI€
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BBHIBOJIOB.

Tema 1.1. PasBuTHe NOHATHS 0 YHCTIE
IIpakTnyeckoe 3ansaTne Ned
«PelieHue CHCTEM PALMOHAILHBIX YPABHEHUI»

He.]'lb paﬁoTbIZ HOBTOpI/ITL PCHICHUC CUCTEM PAllMOHAJIbHBIX ypaBHeHHfI.
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BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

[Ip63 yMmeHue omepupoBaTh MOHSATHSAMH: pPAlMOHAIBHBIC, HUPpPALUOHAIBHBIE, TOKa3aTelbHBIC,
CTENEeHHbIE, JorapupmMuuecKue, TPUrOHOMETPUYECKUE YPaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[Ipy7 ymeHue onepupoBaTh NOHATHSIMH: TOXKIECTBO, TOKIECTBEHHOE IPeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YPaBHEHHH W HEPAaBEHCTB, PAaBHOCUIBLHOCTh YpaBHEHMI, HEPABEHCTB M CHUCTEM,
pallnOHAJIbHBIC, HpparOHAIIbHBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘-ICCKI/IC,
TPUTOHOMETPUYECKHE YpAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YpaBHEHUs, HEPABEHCTBA U
CHUCTCMBbI C ITIOMOIIBIO PA3JIMYHBIX ITPUCMOB; pCIIaTh YPABHCHUA, HCPABCHCTBA U CUCTEMBEI C IIapaMCTPOM;
MPUMEHSTh YpaBHEHHs, HEPABEHCTBA, UX CHCTEMbI JJIs PEIICHHUS MaTeMaTH4YeCKHX 3a/Jady U 3aj1ad u3
pa3IMyYHbIX 00JacTel HayKH U pealibHOM JKU3HH,

MarepunanbHoe obecrnieyeHue:

NnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MaTepUabl, KOHCTIEKTHI JICKIIHIA.

3agaHue: pelIUTh CUCTEMbI PAllMOHATILHBIX YPaBHEHUI:

3x —15y =16,
1 Y
2X+y=2
y+2x=6,
2) 3x* —y* =8’
1+g—1:0,
Xy
2x+y-2=0

HOpﬂIlOK BbIIIOJTHCHU A paﬁoTbI:
peUIUTb CUCTCMBI ypaBHeHI/Iﬁ HCIIOJIB3YIOTCS CII0COOBI CJIOKCHMUA, IIOACTAHOBKH, rpaquecxnﬁ.

PemmMm CUCTEMY JIBYX JIMHENHBIX ypaBHeHI/Iﬁ C ABYMS HCU3BCCTHBIMMU.

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

Pemmm cucremy Bcemu criocobamu, T.€. yOeIUMCS, UTO pe3yNbTaT MOJy4yaeTcsl OJUHAKOBBINA U
OIIpeIeINMCSl, KaKOH M3 METOJI0B 0oJiee palliOHAIbHO MPUMEHHUM JJISl TaHHON CHCTEMBI.
1) Crioco6 moACcTaHOBKH.

31 8
{3x+8y:31 {3x+8y=31 x+§y:%1 =3737
-10x-7y=-5 |10x+7y=5 10X+ 7y =5 10(331_23’)”3’:5
310 80
———Yy+7y=5
Pemaem BTOPOC YPaBHCHUEC OTHOCUTCIILHO «y»: 3 3 , IPUBCIICM K 06H_[CMy
3HAMEHATEITIO 1 TaK Kak 37 0, To
31080y +21y =15
~59y =15-310
~295
B9y =-295; y=——>=-5
y Y=
y =5, Torma x:s—l—g'Szg—@:—g:%
3 3° 3 3 3
Otser: (-3;5).

2) Criocob anredpandeckoro CIoKeHMs
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3x+8y =31
-10x-7y=-5

ypaBHSIEM 0 MOAYITIO KOA(PDHUITUEHTHI IPH X, JIJIsl 3TOTO YMHOKUM TiepBoe ypaBHeHue Ha 10, a
BTOpOE — Ha 3.

3x+8y=31 |10 30x+80y =310
-10x-7y=-5 |3 -30x—21y =-15
MOYWICHHO CJIOKUM U TTOJTyYHM:
59y =295
y=5
MOJICTaBUM Y = 5 B J11000€ U3 YpaBHEHHI CHCTEMBI, HAIPUMED B IIEPBOE, 3aTEM HalIeM X:
3x+8-5=31
3x+40=31
3x=-9
X=-3
noydaeMm X = —3; Y = 5, KaKk U B [IEPBOM CIIy4ae.
Ortser: (-3;5).

3) 'paduueckuii criocol (cineayeT HOMHHUTh, YTO PE3yJIbTAaThl MOTYT OBITh MOJYYCHBI
IPUOIINKEHHO, YTO MOKHO OOBSACHUTH HAILIUM 3PEHUEM, YMEHUEM [TPOBOUTH JIMHUU, BBIOOPOM
MacmTaba, Hey100CTBOM 3aIlMCH YUCIIa U T.JI.)

3x+8y =31
-10x-7y=-5
I'pacdukoM kaxxaoro ypaBHeHus siBIsieTcs npsmas (puc.l), a mpsimasi onpeaensieTcs IByMsl TOUKaMU.
3x+8y=31
x=0; y= 3—1 = 3Z
8 8
X=2;6+8y =31
_31-6_25_ 3l
| 8 8 8
\ \: ~10x-7y=-5
\ 3\ 10x+7y =5
\ 25 e 5
2 x=0; y==
15 7
; \ X=2,20+7y=5;
. s
: X 15 1
PPSALINES a2 XE M) B0 1 1% & Ty=-15y=—"—=-2=
5 5 35 :J 5 2 a8 o \ 2 25 3 EL] y y 7 7
§ b : Orser: (-3; 5).
: z; \
3 N

®opma npeacraBiaeHust pe3yJabTaTa: BHIIOJHEHHOE 33aJaHHE.

Kpurepum ouenku:
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Ouenka "oTJMYHO'" CTaBUTCA, €cid paboTa BBHIMOJHEHA B TOJTHOM OOBEME C COOJIOIEHUEM
HE0OXOIMMOM TIOCTIEOBATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIHHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ouenka "Xopomo'" cTaBUTCs, €CIU BHINOJIHEHBI TPEOOBaHUS K OLEHKE "OTJIMYHO", HO AOMYIICHBI
2-3 "Henmoyera.

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yJIbTaThl U BBIBOJBL, B XOJI€
MPOBEJICHUS pa0OTHI OBUTH JOMYIIEHBI OIIHOKH.

Ouenka ""Hey/10BJIETBOPUTEJIbHO' CTaBUTCS, €CJIM padOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENATh MPABUIIbHBIX BBHIBOJIOB.

Tema 1.1 Pa3zBurue NoHATHS 0 YHCJIE
IIpakTuyeckoe 3ansaTue NeS
«Pelienue panuoHAJIbLHBIX HEPABEHCTB)»

Heab padorbi: Llenb paboTel: MOBTOpEHUE paHEe H3YYEHHOTO MaTepuaia, 3aKperyieHue
TEOPETHUYECKUX 3HAHUN, TPUMEHEHUE TEOPETUUECKUX 3HAHUM K PEIICHUIO MPAKTUYECKUX 3a7a4.

BoinosiHeHHne pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

IIp63 ymeHue omnepupoBaTh MNOHATHAMM: palMOHAIbHBIC, HWPPALMOHAIBHBIE, IOKa3aTelbHBbIE,
CTETIEHHBIE, JJOTapU(PMUUECKUE, TPUTOHOMETPHUYECKIE YPAaBHEHHUS U HEPABEHCTBA, HX CHCTEMBI;

IIpy7 ymeHue onepupoBaTh HOHATUAMU: TOXKIECTBO, TOKIECTBEHHOE IPe0oOpa3oBaHue, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YpPaBHEHUI M HEPAaBEHCTB, PaBHOCWJILHOCTb YPAaBHEHUMN, HEPABEHCTB U CHUCTEM,
paloHaJbHBbIE, UppalOHAIIbHBIE, II0Ka3aTelbHbIE, CTEIICHHBIE, JorapupmMuyecKue,
TPUTOHOMETPUYECKHE YPAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE pellaTh YpPaBHEHUS, HEPABEHCTBA U
CHCTEMBI C IOMOIIBIO PA3JIMUYHBIX [TPUEMOB; PEIIATH YPABHEHUSI, HEPABEHCTBA M CUCTEMBI C IIapaMETPOM;
MIPUMEHSTh YpaBHEHMs, HEPABEHCTBA, UX CHCTEMbI JJIs pEIICHHUs MaTeMaTH4eCKUX 3a/Jad U 3a/1ad u3
pa3nuYHbIX 001acTe HayKU U pealibHOM *ku3HU; MaTepnajibHoe obecreyeHue:

NnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MaTepUaibl, KOHCIIEKTHI JIEKIIH.

3ajanue: pelIuTh palmoOHAIbHBIC HEPAaBEHCTBA:

1. 5X_E+E 1
2 5 10
2. [5-2x|<3,

3.5x—2-3x*>0

Ilopsinok BbINOJHEHHSI padOThHI:

[Ipu pemieHNM HEPABEHCTB WCIOIB3YIOTCS CIEAYIONINE TpaBuUia MpeoOpa3oBaHUs HEPABEHCTB B
PaBHOCHUJIBHBIC!

a) KaKkoii- 100 YJIeH HepaBeHCTBA MOKHO TIEPEHECTH U3 OJTHOU ero

JaCTH B JpYryr0 € IPOTUBOIIOJIOXKHBIM 3HAKOM, OCTaBUB IIPpU 3TOM 0e3 WM3MEHEHHS 3HaK
HEPaBEHCTBA;

0) o0e YacTu HEpPaBEHCTBA MOXHO YMHOXHUTH WU Pa3leUTh Ha OJHO TO K€ TOJIOKUTEIHHOE
YHCII0, OCTaBHB MPHU ITOM 0€3 H3MEHEHHS 3HAK HEPaBEHCTBA;

B) 00€ YacTH HEPaBEHCTBA MOXXHO YMHOYHUTh WJIH Pa3/ICIUTh Ha OJHO M TO e OTPHUIIATSIILHOE YHCIIO,
W3MEHUB TIPU 9TOM 3HAK HEPABEHCTBA Ha MPOTHUBOIOIOKHBII

[Ipu perieHny cucTeM HEPABEHCTB HYXKHO PEILIUTh KX 10€ U3 HUX U BRIOpaTh 00111ee pelieHue.
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Pemnm HepaBeHCTBa.
1. 5x—7x_1+ 2X=5 >1
2 5 10

[lepeneceM Bce 4JIEHBI B JIEBYIO YacTh M MPHUBEAEM K OOIIeMY 3HAMEHATENI0. OOIIMK 3HaMEeHATeNhb
10; Tak Kak 3HaAMEHaTelb HE COJCPKHUT MEPEeMEHHOM, TO B JaJbHEUIIEM €ro MOXHO HE IHUCaTh
(oImycTHUTB).

50x—-5(7x-1)+2(2x-5)-7>0

50x—-35x+5+4x-10-7>0

19x-12>0
19x >12
12
X>—
19 |
A/ /71177
12
19

)
Xe| —;4+0w
19

2. |5—2X| < 3TO ecTh
—-3<5-2x<3

HCHOJ’IB?;YSI CBOMCTBA YHCIOBBIX HCPABCHCTB, UMCEM

R ///// S/ /A >

-3 3

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

4>x>1 < 1l<x<4
I/IJ’II/I MOXXHO 3aIIiucaTth B BUIC CUCTEMBI HepaBeHCTB

5-2x>-3 -2X>-3-5 |-2x>-8 X<4

f’

{5—2x<3 {—2x<3—5 {—2x<—2 {x>1

3. 5Xx—2-3x* >0 - KBaJApaTHOE HEPABEHCTBO YMHOKHUM Ha (—1)
3x* -5x+2<0
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Haitnem xopHu ypaBHEHUS:

3x?—5x+2=0
D=25-4.6=1

541, gy 42
X2 5 X =1X 53

I'padukom dyHKIIUN y:3x2—5x+2 SBIsIETCSl mapabosia (puc.2), BETBH KOTOPOM HaIpaBJICHBI

) 2

BBEPX, @ TOUKH NepeceueHus napabonsl u ocu OX x, =1, X, =—

b 2 3
N300pa3um reoMeTpuvecKu:

Pucynoxk 2. I'paduk ¢pyHKIIMN

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

2
(uHTEpBaAN) X € 5;1
Otser: X€| —;1
TBET 3

dopma npeacraBJIeHUs pe3yJbTaTa: BEIIIOJIHEHHOE 3a/1aHNUE.
Kpurepuu onenkmn:

Ouenka "oTau4HO'" CcTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJHOM 00BEME € COOIOJIEHHEM
HEOOXOMMOM TOCIeI0BATETLHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aMucH, BEIYUCICHUS, PUCYHKU U TpadUKU.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLEHKE "OTJIIMYHO", HO JOMYILIEHbI
2-3 HepoueTa.

Ouenka "yI10BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBINOJIHEHHOM YacTH TaKOB, YTO IO3BOJISET IMOJYYUTh NMpPAaBUJIbHBIE PE3ylbTaThl U BBIBOJBI, B XOE
MIPOBEEHUS pabOThI ObUIN AOMYILIEHBI OIIUOKH.

OueHka ""Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIM pabOTa BBHIOJIHEHA HE MOJHOCTBIO UK 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBIBOJIOB.
Tema 1.3. @yHKuMHU, UX CBOMCTBA, PAPUKH

IIpakTHyeckoe 3aHATHE N26

«Hceaenoanne pynkuuii. CBoiicTBa JHHEHHOMH, KBaAPATUYHOI, KyCOYHO-JIMHEHHOH 1
APOOHO-IMHEHHOH QyHKIUID)

Lesab paGoTbl: HAYUUTHCS ONMPEEIATh YETHOCTh HEUETHOCTh (DYHKIIMHU, IPOBOIUTH UCCIICOBAHHE
(GYHKIIUM HA MOHOTOHHOCTB, 3KCTPEMYMBI, HYJIH (QYHKIUU U IPOMEXYTKH 3HAKOIIOCTOSHCTBA.
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Brinosinenue padoTsl cnocodcTBYeT GOPMHUPOBAHMIO:

[IP64 yMeHME ONepUpOBaTh MOHATUAMM: (YHKLUS, HENpepblBHAs (YHKLIMSA, IPOM3BOJHAs,
nepBooOpas3Hasi, ONpeaesieHHbI HHTErpall; yMEHUE HAaXOJUTh MPOU3BOJIHBIC 3JIEMEHTAPHBIX (YHKIUH,
UCMOJb3Ysl CIPAaBOYHBIE MATEPUaNbl; UCCIEI0BATh B MPOCTEHINNX CilydasX (PyHKIMM HA MOHOTOHHOCTb,
HaXOAWUTh HauOONbIIME W HAUMEHbUIME 3HAYeHHWs (QYHKUUH; CTPOUTH TpauKu MHOTOYICHOB C
UCIOJIb30BAHUEM allapara MaTeMaTUUYECKOro aHajau3a; IPUMEHATh NPOU3BOAHYIO IIPU PELICHUM 3a/1ad
Ha JIBIKCHME; peulaTh MPAaKTUKO-OPHEHTUPOBAHHBIEC 3a/1a4l HAa HAWOOJBIINE ¥ HAUMEHbIINE 3HAYCHHUS,
Ha HaxOXJIEHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

IIP65 yMeHHE OIepUpOBaTh MOHATHUAMHU: palHOHAIbHAs (QYHKIMSA, NOKa3aTeiabHas (QYHKLHSA,
creneHHas pyHKIus, Jorapupmudeckas GyHKIH, TPUTOHOMETpUYeckre (PyHKIMH, 0OpaTHbIe (YHKINY;
YMEHUE CTPOUTh I'paMKU M3YYEHHBIX (YHKLUH, UCHOIb30BaTh IpadUKU IpPU M3YyYEHUHU NPOLIECCOB U
3aBUCUMOCTEH, TpU pEIIeHUH 3aJad M3 JIPYTUX Y4eOHBIX HPEAMETOB W 33734 U3 PEaTbHOH KU3HU,
BBIpaXaTh (POPMYJIaMHU 3aBUCUMOCTH MEX]y BETUUNHAMU;

[Ipy8 ymeHue CcBOOOJHO ONEPUPOBATH MOHATHAMH: Tpaduk ¢GyHKIMM, oOpaTHas QyHKIuS,
KOMIO3ULUs (PyHKIMH, JTuHEeHHas (QyHKIUSA, KBagpaTU4Has (YHKLHUSA, CTENEHHAs (QYHKIUS C LEIbIM
mokaszaTejieM, TPUTOHOMETpuYeckne  (yHKIHH, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
nokaszaTeiabHass M Jorapugmuueckas (QyHKIUH; YMEHHME CTPOMTh Ipadukd (YHKUMUHA, BBIIOIHATDH
npeoOpa3oBaHus rpauKoB GyHKIHH;
YMEHHUE HUCHOJIb30BaTh Ipaduku (YHKUUH JUIs M3Yy4EHHs MPOLECCOB M 3aBUCUMOCTEH NpU pELICHUU
3aad U3 JPYruxX YYeOHBIX IMPEIMETOB M M3 PEATbHON JKW3HU;BBIpAXKaTh (POPMYIaMHU 3aBUCUMOCTH
MEX]y BEJIMYMHAMU; yMeHue CBOOOJIHO ONEpUpPOBATh MOHITUAMHU: YETHOCTh
(GyHKINH, TIEPUOIUIHOCTh (DYHKIIMH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTD (DYHKITUH, SKCTPEMYM
¢byHkuuu, HauOosbpllee M HauMEHblIEe 3HAueHUS (YHKIMM Ha TPOMEXYTKE, yYMEHHE IPOBOAUTH
uccienoBaHue QyHKIUY; YMEHHU €
UCNOJb30BaTh CBOMCTBa M rpaduku (QyHKUIUN A8 pelieHus YpaBHEHUM, HEpaBeHCTB M 3a1ad C
napaMeTpamu; U300pakaTh Ha KOOPAMHATHOM IJIOCKOCTU MHOXECTBA PEIICHUN YpaBHEHUI, HEPABEHCTB
U UX CHCTEM.

MarepuanbHoe obecnedyeHue:

WuauBuyanbHbIe 3aJJaHNs, CIIPAaBOYHBIE MaTEpUaIbl, KOHCIIEKTHI JIEKIUH.

3ananmne:
o X
1. Haiitu oGnacte onpenenenus GyHkuuu y =
x%+x
3
X
2. Uccenenoars GyHKIMIO Y = ————— Ha YETHOCTb.
2(x+5)
3. HccnenoBath pyHknuio y =6+ x -(2x —1) Ha MOHOTOHHOCTB M 3HAaKOTIOCTOSTHCTBO.

Ilopsinok BbINOJHEHHS PadOThI:

1) Haiigute obnacts onpenenenus GyHKIUU.

Jlji HaX0XKJIeHUs! IPOMEXKYTKOB 3HAKOMOCTOSHCTBA HAHAUTE TOUKHU MEpECceueHus ¢ 0chlo abcuuce,
pemnB ypaBHeHnue y=0. Halinennsle kopHM paccraBbTe Ha ocd OX B NOpsAJIKE BO3PACTAHUSA U HalJIUTE
3HAK (PYHKIIMM Ha KaXXJ0M U3 NOJy4YEHHBIX UHTEPBAJIOB. 3alUIINTE PE3YIbTaT.

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

1.3amenure aprymenT @ynkuuu x Ha "-X". [lomcraBbTe 3TOT apryMeHT B (PyHKIIMOHAIBHOE
BBIPAKECHHUE.

2.Y1upocTuTe BbIpaKEHNUE.

3.Takum 06pa3oM, Bl HOJTYUHIU OAHY U Ty ke (DYHKIUIO, 3alUCAaHHYIO JJIs apryMeHToB "X"
n'"-x". [TocMoTpuTE Ha BE ATH 3aIUCH.
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Ecmm y(-x) = y(X), TO 3TO ueTHass QyHKITHSI.

Ecmu y(-X) =- y(X), To 3TO HedeTHas! PYHKIIHS.

Ecnu sxe mpo QyHKIMIO HEIb3s CKa3aTh, 4To Y(-X)=y(X) win y(-X)=-y(X), TO 110 CBOWCTBY YCTHOCTH
9TO yHKIUS 001ero Buaa. To ecTb, OHA HE ABISETCS HU YETHOM, HU HEYETHOM.

4.3anummTe cIeTaHHbIe BAMH BBIBO/IBI.

3) Haiinute obnactb ompeneneHus (GpyHKOUM W HyTd (YHKIHH, €CIU OHU ecTh. Mccriemyiite
(GYHKIIHMIO HA MOHOTOHHOCTh Ha MOJTyYeHHBIX HHTEpBaJIax.

@ynkuus F(X) HazpiBaeTcs Bo3pacTaromieid Ha oTpe3ke [a,b] , ecnu 1yis MOOBIX IBYX TOYEK X1 U
X2 u3 [a,b] cnopaBemmuBo HepaBencTBO F(X1) < F(X2), Korma xij< X .

Oyukius F(X) HaspBaeTcs yobIBaKoweii Ha oTpe3ke [a,0] , ecnu s mo0OBIX ABYX TOYEK Xp U
X2 u3 [a,b] cmpaBemmBo HepaBeHcTBO F(X1) > F(X2), korma X1 < X» .

. X
1) Haiitu obnacts onpeeneHust yHKIUH Y = ———— U NPOMEKYTKH 3HAKOIIOCTOSIHCTBA.
x%+x
Pemenue:
1. O6nacth onpenenenus gynxmun: x° +x = 0,x(x+1) = 0,x, =0, x, # —1.PaccMoTpum Tpu

maTepBana  (—oo—1), (—10)u(0;+0) . Ha nnreppanax (—oo;—1)u(0;+) x*+x =0, a Ha uarepsane (-1;0)
x? 4+ x < 0. INomyaaem, uro D(y)= (—o0;—1) U (0;+0).

2. Hyneit ¢byHKIIMU HET, T.K. # 0, cienoBatenbHO rpaduK HE MepeceKaeT 0Ch a0CIHCC.

_x

Vx? +x
3. Haiinem 3Hak QyHkiuu Ha uHTepBasiaXx (—oo;—1)u(0;+0). Ha unrepBane (—o;—1) y <0 , Ha

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

3

2) UccnenoBath GYHKIHIO ) = x—2 HAa YETHOCTb.
2(x+5)

Pemenne: OOnacte ompenenenus. DyHKIUMS OmpenesneHa s BCEX X KPOME TeX, KOTOphIe
oOpararT 3HaMeHaTeb B HYJb: X=-5, TO ecThb D(y)= (—o0;—5) U (-5;+0). T.k. 00s1acTh ONpeIeIICHUS HE

CUMMETPUYHA , TO TIO CBOMCTBY YETHOCTH 3TO (hyHKIHMs 001miero Bujma. To ecTh, OHa HE SIBISETCS HU
YeTHOM, HU HEUETHOM.

3) UccnenoBate  QyHKUUIO Y= 6\/7 (2x-1) Ha MOHOTOHHOCTb U  TNPOMEXKYTKH
3HAaKOIOCTOSIHCTBA.

Pemenue: O6acts onpeaencuus pyukuun: x > 0, 1.e. D(y) = [0;+oo).

Hymu ¢pyakmuu: x3=0, x,=0,5.

[TpomexxyTku 3HakonocTosiHcTBa: Ha HHTEpBate (0;0,5) y <0, na uarepsane (0,5;+w) y >0.

IIpoMexyTKM MOHOTOHHOCTH: JIOTHYHO paccmaTpuBaTh HMHTepBan (0,5+00). C Bo3pacTraHueM
aprymenTa ot 0,5 10+ 00 ¢GyHKIMS BO3pacTaer.

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJIaHUE.

Kpurepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €CiM padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOIEHHEM
HEO0OXOIUMOM TIOCTIEIOBATEILHOCTH JEHCTBHI; B OTBETE MPABWIBHO M AKKYpPaTHO BBIIIOJHEHBI BCE
3aMiCH, BRIYUCIICHUS, PUCYHKH U TpadUKH.

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

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO ITO3BOJIAET IMOJYYUTh MPaBUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
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MPOBEACHUS PAOOTHI OBUTH JOTYIIEHBI OIITHOKHU.
OueHka ""Hey10BJE€TBOPUTEIbHO' CTaBUTCS, €CIIH padOTa BBHIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBIBOJIOB.

Tema 1.2. ®yHKOuU, MX CBOMCTBA, rpauKu
IIpakTuyeckoe 3ansaTue Ne7
«ITocTpoenne u yrenne rpapukoB PyHKIM D

Lenp padoTbl: MOBTOPEHHE HM3YYEHHOIO Marepualla; INPUMEHEHHE TEOPETHUUECKUX 3HAaHUM K
PELICHUIO TPAKTUYECKUX 3a/1a4.

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:

[IP64 yMeHHE OINepHpOBaTh MOHATUAMH: (DYHKIUSA, HENpepbIBHAs (QYHKIUS, MPOU3BOIHASI,
nepBooOpasHasi, ONpeesieHHbI MHTerpajl; yMEHHUE HaXOJUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIHH,
UCIOJIb3YS CIPAaBOYHbIE MAaTEpUaJIbl; UCCIEA0BATh B MPOCTEHIINX ClydasxX (PYHKIMM Ha MOHOTOHHOCTD,
HaxoAuTh HauOOJbIIME W HAUMEHbLIME 3HaueHWs (QYHKUUH; CTPOUTh IpaUKd MHOI'OYJIEHOB C
MCIIOJIb30BaHUEM allllapaTa MaTeMaTUYECKOro aHalu3a; MPUMEHATh MIPOU3BOJHYIO IIPU PELICHUH 3ajay
Ha JIBWKEHME; pellaTh MIPAKTUKO-OPUEHTUPOBAHHBIEC 33/jaul Ha HauOOJIbIINE U HAaUMEHbIINE 3HAaYCHU,
Ha HaXO0KJIEHUE IyTH, CKOPOCTU U YCKOPEHHUS;

[IP65 yMeHHEe ONepUpOBaTh IMOHITUSAMHU: palMoOHaIbHas (QYyHKIMs, IOKa3aTenbHas (QYHKLUS,
creneHHast pyHKIus, TorapupmMudeckas GyHKIHS, TPUTOHOMETpUYeckre (PyHKIH, 00paTHbIe (HYHKINY;
YMEHHUE CTPOUTh I'padMKU M3YHYEHHBIX (DYHKIMH, MCHOIB30BATh IpaUKU IMPU M3Yy4EHHUU MPOLIECCOB U
3aBHCUMOCTEH, TPU pEIIeHUM 3a]ad M3 JIPYTUX YYeOHBIX MPEAMETOB W 3334 W3 PEaTbHOH KU3HH,
BbIpaXaTh (POPMYJIaMHU 3aBUCUMOCTH MEX]y BETMUYNHAMU;

[Ipy8 ymeHune CcBOOOIHO OINEPUPOBATh MHOHATUSAMH: Tpaduk GyHKIHH, oOpaTHas (QYHKIIHS,
KOMMO3ULUS (PYHKIMH, TuHEeHHas (QyHKIUS, KBagpaTHuHas (DYHKIUS, CTeleHHas (QYHKIMS C LENIbIM
MOKa3zarejaeM, TPUTOHOMETpHYecKHe  (QyHKIMHM, oOpaTHble  TPUTOHOMETPHUYECKHE  (YHKIIMH,
nokaszaTeiabHass M Jorapugmuueckas (QyHKIUH; YMEHHME CTPOMTh TIpadukd (YHKIMHA, BBITOIHATDH
npeoOpa3oBaHus rpadukoB GyHKIM;
YMEHHUE HCHOJb30BaTh Ipaduku (YHKUUH JUId M3Yy4eHHs IMPOLECCOB M 3aBUCUMOCTEH NpU pEelIeHUU
3aa4 U3 JPYTUX y4yeOHBIX NPEIMETOB M M3 pealibHOM >KM3HM;BBIpakaTb (opMyiaamMH 3aBHUCHMOCTH
MEXy BEIMYMHAMY; yMeHue CBOOO/IHO ONEepHpOBATH MOHATUSMU: YETHOCTh
(GYHKIIUH, TEPUOANYHOCT (PYHKIIMH, OTPAaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTh (DYHKLIMH, SKCTPEMYM
¢byHkunu, HauOoibpllee M HaWMEHbIEe 3HAYeHUs (YHKIMM HAa NPOMEXKYTKE;, YMEHHE IPOBOJIUTH
uccienoBaHue QyHKIUY; YMEHHU €
UCMOJb30BaTh CBOMcTBa M rpaduku (QyHKIUE A8 pelieHus YpaBHEHUI, HEpaBeHCTB M 3aday C
rapameTpamu; u300paXkaTh Ha KOOPIUHATHOM IJIOCKOCTH MHOXKECTBA PEIICHHUI YpaBHEHHI, HEPABEHCTB
U UX CUCTEM.

MarepuanbHoe o0ecnieyeHmne:

WNHauBuayanbHble 3a1aHNSL, CIPABOYHBIE MaTEpUAIbl, KOHCIIEKTHI JIEKIIUH.

3aganue: nocTpouTh rpaduKu GyHKIUI:

y=-3 X —fx—4

IHopsiAoK BHINIOJIHEHHS PA0OTHI

DI'paduk GpyHKIME y=ax’+Bx-+c, rae a# 0 CTPOMTCS 10 CIEAYIOMEMY AIrOPHTMY:

o  Omnwucare pyHKIMIO, 331aHHYIO HOPMYITOI Fax2+Bx+c, rnea#0;
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8
o 3aJ1aTh KOOPJMHATHI BEPIIUHBI Xp—. ——; ) = ax? + ex + ¢ ¥ TIOCTPOUTH
2a

TOYKY Ha KOOPJAMHATHOM IJIOCKOCTH;

o  TPOBECTHU OCh CUMMETPHUHU Iapadobl;

o  OmpenenuTh Hyau (QyHKIMH (€CTU 3TO BO3MOXKHO), IOCTPOUTH TOYKHU IO COOTBETCTBYIOLIMM
KOOpAWHATAM;

o  HaWTH KOOpJAUHATHI TOUKHU MepeceueHus rpadruka QyHKIMH C OChIO OpJIUHAT U MOCTPOMTE €€, a
TaKXe [IOCTPOUTE TOUKY, € CHMMETPUYHYIO, HA KOOPJAMHATHOMN IUIOCKOCTH;

o  HalTH, eciii HeOOXOAUMO, KOOPAUHATHI IOTIOTHUTEIbHBIX TOYEK;

2)'padux pyHKIIH y=x2+px+q, rae a# 0 CTpouTCs 1O CIICAYIONIEMY aJrOpPUTMY:

o B KBaApaTHOM TpexwiIeHe X°+PX-+( BHIICIMM IIOIHBI KBagpaT: X>+px-+( = (x-a)°+B

o Tloctponm rpaduk GyHKIHE y=X°

o Jlemaem mapayuieNbHBIA TEpeHOC rpaduka QyHKIIUU y=x2 BJIOJIb ocH abcuucc Ha lal equnun
BIIpaBo, eciu a> 0 uinu BieBo, eciu a< 0.

o Jlemaem mapamiensHBIM MepeHOC BAONbL ocu opauHaT Ha IBI emunun BBepx, ecnu B> 0 win
BHU3, eclii B< 0.

3) UtoObl mocTpouTh rpauk (yHKIUU FX2+3 nocTpouM rpadux GyHKIHH FXZ U creiaeM
napajuleNbHbIN nepeHoc BAoab ocu Oy Ha 3 eAMHUIIBI BBEPX.

Xoa pa6oTsI:

S S
)ITocrpoum rpaduk dynxmmg ¥ ~ Jx® -0x-4

y:—3x‘2 —tix—4

Pemenne: KBaJIpaTHYHas, rpaduk -
napa6ona, % = -5 —i=l CIICIOBATENILHO, BETBH HAPABIICHBI BHU3.
Koopaunate! Beprumnsr: (—1;-1).
il &

)

IS = =—0=
2f=3) -4

Yo :—3(—U2 —df=i)-d==-3+0-4=-i;

Hynu ¢pynkuuu:

~3x? —fx-4=0,

3xl +6x+4=0,

a=43 m=3 c=4

D=m® ae,

D=0-3.4=0-/2=-3, -3<0

JleicTBUTENbHBIX KOpHEH HET. To eCTh, HET TOUEK MepeceyeHus ¢ 0ChIo adcIuce.

Touka nepeceuenus ¢ OV: (0; —4).

B % =05 po ¥ =0+0-4=—4.

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

Crtpoum rpadux.

Dlloctpoum  tpaduk  PyHKITUK Fx2-4x+3 C  TMOMOIIbIO npe06pa3OBaHHI71.Fx2-4x+3—
KBajpaTuuHas, rpaduk — napabona, a=1, 1 >0 cremoBaTenbHO, BETBU HAIPABJICHHBI BBEPX, T.K. X2-4x+3
=(x-2)>—1, 1o y=(x-2)?— 1. Crponm rpadguk QyHKIHE Y=X U JAeIaeM MapaluIeIbHBIA IEPEeHOC BIOIb
ocu abcuucc Ha 2 eIUHMIIBI BIIPABO M BJOJbL OCH OpAMHAT Ha | enuuuny BHU3. 3) Iloctpoum rpaduk
byHKIMHA y=x2-5 C moMomipl0 mpeodpazoBaHuil. UToObl OBl MOCTPOUTH Tpaduk GYHKIHHA y=x2-5
noctpouM Tpaduk (HYHKIIUU y=x2 U cenaeM MapajulenabHbli nepeHoc (puc. 3) Baosnb ocu Oy Ha 5
€IMHUI] BHH3.
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y=x2-5

Pucynoxk 3. I'paduk ¢pyHKIIMN
®opma npeacTaBjeHUs pe3yJbTaTa: BBITOJIHCHHOE 33/1aHHE.

Kpurtepun ounenku:

Ouenka "OTJIMYHO'" CTaBUTCSA, €ClIM paboTa BBHINOJHEHA B IOJHOM O0BEME C COOMIOJCHHUEM
HEO0OXOIUMOM TIOCIICIOBATSIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aMucH, BEIYUCICHUS, PUCYHKU U TPadUKU.

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

Ouenka "yI10BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IMO3BOJISIET MONYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJI€
MpOBeACHUS PAaOOTHI OBUIH JOMYIIEHBI OITHOKHY.

Ouenka ""Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CIM pabOTa BBHIMOJIHEHA HE MOJHOCTHIO UITH 00bEM
BBITIOJITHEHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIIBHBIX BHIBOJIOB.

Tema 1.3. KopHu, crenenu jorapupmsol
IIpakTHyeckoe 3ansAaTHE Ne 8
«PeneHue HPpaLHOHAJIBbHBIX YPABHEHHI»

Heap padorbi: O600MMNUTH, 3aKPENUTh U CHUCTEMATU3UPOBATh 3HAHUS y4YalIUXCS MPU PEIIeHUU
Pa3IUYHBIX BUJOB UPPALMOHAIBHBIX YPABHEHUM.

BobinosiHenne padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

[IPG3 ymeHue omnepupoBaTh MNOHATUSMU: palMOHAIbHbIE, HppallMOHANbHbBIE, IOKa3aTelbHBIE,
CTEINEeHHbIE, JTorapu(pMUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[Ipy7 ymeHue onepupoBaTh MOHATHIMH: TOXAECTBO, TOXKAECTBEHHOE MpeoOpa3zoBaHue, ypaBHEHUE,
HEPABEHCTBO, CUCTEMA YPaBHEHWM M HEPABEHCTB, PaBHOCWIBHOCTh YPAaBHEHUM, HEPABEHCTB U CHUCTEM,
pallnOHAJIBHBIC, HUppatroOHAJIIBHBIC, ITOKa3aTCIbHBIC, CTCIICHHBIC, J'IOFapI/I(l)MI/I‘IeCKI/Ie,
TPUTOHOMETPUUECKHUE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE pellaTh YpaBHEHUs, HEPABEHCTBA U
CHUCTCEMBI C ITIOMOIIBIO PA3JIMYHBIX ITPUEMOB; PE€IIATh YPABHCHUA, HCPABCHCTBA U CUCTCMBI C ITapaMETPOM;
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IIPUMEHATh YPABHCHMS, HEPABEHCTBA, UX CHCTEMBI JJIA PEIICHHsA MAaTEeMAaTUYECKUX 3a7ad M 3a1ad U3
pa3NUYHBIX 001aCTE HAYKU U peaIbHOM KHU3HH.

MarepunanbHoe obecrnieyeHue:
WuauBuyanbHble 3aJaHUs, CIIPAaBOYHbIE MaTEpUallbl, KOHCIIEKTHI JICKIUH.
3aganue:
WS —dx =2y 45
1)Pemure ypaBHenue ™- dr=2x+35,
2)Pemnth ypaBHeHue 9++/x—-3 =x .

3)Pemmth ypaBHeHHE Vx> —2 =+/3—4x .

4)Perunts ypaBuenue ~4x+2 +/4x—2 =4

Ilopsinok BbINOJHEHHS PadOTHI

DIlpn Bo3BeAeHHWH YypaBHEHHs B YETHYIO CTENEHb IIOJY4aeTcsl YypaBHEHHE, SBIISIOLIEECs
CIIEICTBUEM MCXOAHOT0. [l0ATOMYy BO3MOYKHO IOSIBJIE€HME IIOCTOPOHHUX pEIICHUN ypaBHEHUS, HO
HEBO3MOXHa 1oTepsi KopHell. [IpuunHa nmpuoOpereHus: KOpHeil COCTOUT B TOM, YTO IIPU BO3BEJICHHUM B
YETHYIO CTENEHb YMCEJI, PaBHBIX 110 a0COIIOTHOW BEJIUMYMHE, HO Pa3HbIX 110 3HAKY, MOJy4aeTcsl OJUH U
TOT € pe3yybTar.

Tak Kak MOTYT MOSBUTbCS MOCTOPOHHUE KOPHHU, TO HEOOXOIMMO JENaTh MPOBEPKY, MOJCTaBIA
HallleHHble 3HAYEHUs HEM3BECTHOH TOJNBKO B IE€pPBOHAYAIbHOE YpaBHEHHWE, a HE B KaKue-TO
IIPOMEKYTOUHBIE.

2) Ilpu pemieHun HpPpaLMOHAIBHBIX YpPaBHEHUH IOJE3HO Iepel BO3BEAECHUEM 00eux wvactei
YpaBHEHUsSI B HEKOTOPYIO CTeNeHb 'yeOuHUTbh paaukan', TO €CTh IpPEACTaBUTh YypaBHEHUE B

BHHGC’U:} =21INx) _

Torna nocine Bo3BeneHus 00enx yacTel ypaBHEHUs B N-YIO CTENEHb PaJMKall ClIpaBa UCYE3HET.

WA(x) = ¥ Bix)

3) YpaBueHue PaBHOCHJIBHO KaX0W M3 IBYX CUCTEM

: : | A(x) = B{x),
HA(x)y =¥ B(x) =
o o | A(x) 20,
Alx)= B(x).
ﬂkllA{x} — QLIIB{I:} ‘:-._:: B: :' 0 Ll
(x) =

Aixy= Bix)
HOCKOJ‘IBKy II0CJIC BO3BCICHHUS B ‘IGTHYIO CTCIICHb nonyqaeM ypaBHeHI/Ie-CJ'IeI[CTBI/Ie R R
MBI JOJIDKHBI, peIJ_II/IB €ro, BBISICHHUTBH, HpI/IHa,Z[J'Ie)KaT JIn HaﬁI[eHHLIe KOpHI/I O6J'IaCTI/I onpeﬂeneHI/m

Alxy =0 B{xy=10
HCXOIHOTO ypaBHeHI/ISI, TO €CTHh BBIIIOJIHACTCA 1IN HepaBeHCTBO A (I/IJ'II/I A ) I/IS 3TUX

CHCTEM BBIOMPAIOT JUI PELICHUS Ty, B KOTOPOI HEpPAaBEHCTBO MPOLIIE.

4) Bo3Benere o0e 4yacTu ypaBHEHHs B KBaJpaT U MPOMU3BENETE NMPUBEIACHHE MOJOOHBIX YJIEHOB,
MEpEHECHUTE CllaraeMble U3 OJHOM YacTH PaBEHCTBA B APYryto. YenuHute paaukai. CHOBa BO3BeIUTE 00e
4acTH ypaBHEHUS B KBajpar. PemmTe nonyyeHHoe ypaBHeHue. Crenaite npoBEPKY.

Xox pa0doThI:

1) Pemnth ypaBHEHHUE

A=-3x+3=x-1
WA(x) = Blx)

AKKypaTHO€ BO3BEJICHHE B UETHYIO CTENEHb YpPAaBHEHHS BHJIA COCTOUT B
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nepexojie K paBHOCHIBHON €My CHCTEMe

: ) | A(xy= B*{x).
WAX) = B(x) =+ _
| B(x) =0
Blxy=0 .
HepaBeHCTBO A B OTOUM CHCTEME BBIPAXKACT YCIOBHUC, IIPU KOTOPOM YpPaBHCHHUEC MOXKHO

BO3BOJIUTH B UETHYIO CTENEHb, OTCEKAET ITOCTOPOHHHE PEIICHUS U MO3BOJISIET 00XOIUTHCS 0€3 MPOBEPKH.
YpaBHenue Jr+3=x-1 PaBHOCHUIIBHO CUCTEME
: J Z
|3-3x=(x-1).

lx-120
2 Y —
Pewas nepBoe ypaBHeHHe 5Toil chcTeMbl, paBHOCHIbHOE ypasaenuio * T X~ 2=0  pogyaum
KOPHH 1 =1, % =2

BTOpOfI KOpE€Hb HE YIOBJICTBOPACT HCPABEHCTBY CHCTEMBI H, CJIICAOBATCIbHO, ABJIACTCA
IMOCTOPOHHHM KOPHEM HCXOJHOI'0 YPpaBHCHHA.

Orser. X =1
2)Pewiuth ypaBHEHUE

X++2X+3=0
nl =3 —
Peurenne: MeTo/| yelMHEHHS pajIMKaia IPUBOIUT K yPaBHEHHO ™ =% T 3=6-x,
OT0 ypaBHEHHUE PABHOCUIILHO CUCTEME
’ Py 2
2r+3=(6-x)",
6-x20
o x
Pemass mepBoe  ypaBHEHME OTOM  CHCTEMBI, IIOJIYYUM  KOpHH ~ 1 n? , HO
ycloBue 0 —x 20 gLmonmsercs Tonbko s &= 3.
Otser. * =3,
—0y* —G=nf—Gx—2
3) Pemmuts ypaBHEHHE -05" + 3 - 6 = - 6x— 24 .
Pemenne: D10 ypaBHEHUE paBHOCHIIBHO CHCTEME
|—9x% + 3 —6=—6x— 24,
|—6x—2420

2
. - T =
Pemas nepsoe ypaBHEHHE 3TOH CHCTEMBI, PABHOCHIIBHOE ypaBHeHHto — & T4+ == 0 , TIOJTyYHM

x=-1_=x,=1
KOpHH u .
i _ o
JIHAKO IPU ITUX 3HAYEHUSIX X HE BBINOJHIETCS HEPABEHCTBO =+ =Y ¥ noroMy maHHOE
@) X QX -I' 0 ,
YPaBHEHHUE HE UMEET KOPHEU.
OtBert. Kopheii Her.

4)Peinth ypaBHEHME
x5 4a20-x= 7
Pemenne: Bo3enem o0e vacTu ypaBHEHHS B KBaJpaT M IMPOU3BEAEM IpPHUBEACHHE MOJO0OHBIX

YJICHOB, IEPEHOC CJIaraeMbIX U3 OJHOW YacTH PaBEHCTBA B APYI'YIO0 H YMHOXKEHHE 00enx vactei Ha 1/2.
B pe3ynprare nosryuum ypaBHEHHE

= HWy—y =173
’\JIII+ - 'Ullr-'{} x J“', ABIIAIOIICCCA CICACTBUEM HMCXOIHOTO. CHoBa BO3BCIECM o0e uacTu

ypaBHeHHUs B KBajpat. [lonydynm ypaBHeHne
(x+3H20-x)=144
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2 -
KOTOPOE MPUBOAUTCS K Buay X —13x+44=10
DT0 ypaBHEHHE (TaKKe SABIAIOIIEECS CAEACTBUEM UCXOIHOI0) HMEET KOPHH

=4 x =11

O06a KopHS, KaK OKa3bIBACT MMPOBEPKA, YIOBICTBOPSIIOT HCXOJIHOMY YPAaBHEHUIO.
OTBer.

x, = —I, x, =11 _

®opMa npeacTaBjeHus pe3yJbTaTa: BbIIOJIHEHHBIC 3a1aHus 1, 2.

Kpurepun oneHku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIIOJICHUEM
HEOOXOMMOM IOCIIeI0BATEILHOCTH JICUCTBHI; B OTBETE MPABWIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCH U BBIYHMCIICHUS.

Ouenka "Xopouo' cTaBUTCS, €CIU BBHIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 Henmouera.

Ouenka "y10BJIeTBOPHUTEIBHO' CTAaBUTCS, €clii padOTa BHINIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT MOJNYYWUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJBI, B XOJE
MpOBeIeHUS pabOThI ObUIH JOMYIIEHBI OIIMOKH.

OueHka "Hey10BJIEeTBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIMIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 1.3. Kopuu, crenenn jorapugmbl
IIpakTuyeckoe 3ansaTue Ne9
«IIpeoOpa3oBaHusi BIPAKEHUI, COAEP/KAIMX CTENEHN U PAAUKAIBD)

Heanb pa6orbi: O0OOIMNTE, 3aKPENHUTh U CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS NPU PELICHUN
KOHKPETHBIX 33/1aHUi 110 TeMe

BoinosiHeHHe padoThl cOCOOCTBYET (JOPMUPOBAHUIO:

[1PG2 ymeHue omnepupoBaTh MOHSITUSAMHU: CTENEHb YHCIA, JIOTapu(dM 4YHCIa; YMEHHE BBITOJIHATH
BBIUHCJICHHE 3HAYCHUI 1 TpeoOpa30BaHus BHIPAKEHUHN CO CTETICHSIMH U JorapudmMamu, mpeodpa3zoBaHms
JTPOOHO-pallMOHATBFHBIX BBEIPAKEHUI;

[Ipy6 ymeHue pemiaTh TEKCTOBBIE 33]]a4l Pa3HbIX TUIIOB (B TOM YHCIIE Ha MPOIEHTHI, 0 U YacTH,
Ha IBUXXCHUC, pa60Ty, CTOMMOCTB TOBApOB M YCIIYyI', HAJIOI'U, 3aJla4X U3 oOJactu YIpaBJICHUA JTUIYHBIMA U
ceMeHbIMU (DUHAHCAMU); COCTABISATH BHIPAXKEHUS, YPABHEHUS, HEPABEHCTBA M UX CHCTEMBI MO YCIOBHIO
3aJ1aum, UCCIIEI0BATh MOYIEHHOE PEIICHUE U OIIEHUBATh MPABIOIOJOOHOCTh PE3yIhTATOB.

MarepuanbHoe o0ecnieyeHue:
NHauBuayanbHble 3a1aHNsL, CIPABOYHBIE MAaTEPUaIIbl, KOHCIIEKTBI JIEKIIUH.

3aganme:
1) [IpoBecTu ympolieHne CTeneHei ¢ palruoHaIbHBIM I10Ka3aTeIeM:
3c?d® —cd,,
) —— ().
16x°y~™ 4xy
a®+a?

V)
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ava +bv/b 2/b
prrw e LN et

IMopsanok BbINOTHEHUS PAGOTHI
1) a) BeiHecuTe 3HaK MHHYC M3 IPOHM3BEACHHS. BoCHOJB3yiTeCh CBOMCTBOM CTEHCHU C
OTPHUIATEBHBIM TOKa3aTesieM. YTOTPeOUTE CBOMCTBO BOCIPOHM3BEICHUS BO BTOpPYIO creneHb. Jlis
OKOHYATEJIBHOTO YIPOIICHUSI 3TOr0 IpHUMepa BOCIOJB3YHTECh IPABHIOM YMHOXEHHS apoOed. B
MOCJIETHEM IIare BOCHOIB3YUTECh JICJIEHUEM CTETICHEH C OIMHAKOBBIM ITOKA3aTEIIEM.

0) B aToM ciydae HamO MPUMEHHUT CBOWCTBO CTENEHEH C OTPUIATENFHBIM ITOKa3areneM. UToOsl
pasrpy3uTh MOJIYYCHHYIO Ipo0b, HAJIO IPeodpazoBatTh ATy IpoOk B aeieHue. [IpuBectu Apods Kk obmeMy
3HAMEHATEII0 M MPOM3BECTH CIIOKEHHE Opo0eil ¢ oOmum 3HameHateneM. [lociaeqHuM marom cienartb
COKpaIICHHE.

2) Ompexnenure TMOPSAOK JeicTBUS. BblpakeHne B mEpBOW CKOOKE NpPUBEAUTE K 0OOIIEMY
3HAMEHATENI0, B YHCIHTENIC CleNaiiTe TPYNIHUPOBKY M BBIHECHTE OOIIMH MHOXXHUTEIb 32 CKOOKY.
BreimnonnuTe nenenue, cokpaTtuTe Ha oOmmii MHokuTenb. [locnenanee neiicTBue — ciiokeHue apoOei c
OJIMHAKOBBIMH 3HameHatesiMu. [IpuBeanTe mogoOHbIE CllaraeMeble.

2) BeInosnHuTh AeicTBUS: (——————

Xox padoTsl

()26 Xy

1) YupocTuTth BhIpaKeHue:

x2y3 X10y10217
Bnauane Hazo npoBecTH pacKpbITUE CKOOOK, /ISl 3TOTO BOCIIOJIB3YEMCSl CBOMCTBOM CTEIIEHEH.
(-3)6) ,.(42)
X Xy 7-10 , 5-10,7-17 -3 5,-10_
= 5 — x 7105077 123 3y
X
Bocrnons3zyemcst CBOMCTBOM CTEIIEHEN ¢ OTPHULIATEIBHBIM ITOKA3aTEIIEM.
_»o 1
x12 x3y5 Z10
3
Y
OrBer: — ——F/—F—
le x3y5 ZlO

2) YHIpoCTUTh BBIpaKEHHE

Jx +1 ) 1
x\/;+x+\/;'x2_\/;

Pemenne. Beenem oGosnauerne a =+/x , tormax = (vVx)> =a®, xJx=d%a=d°
a+l 1

3

dopMya U3 yCIOBHUS 33/1a4d MOCIE 3aMEHBI OY/IET BBITJISACTH TaK: > f— .
a’+a“+a a —a

3ameTuM, 9To a4-a=a(a3-13)=a(a- 1 )(a2+a+1) :

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

Bepnemcs k 3amene: a’-1=x-1.

OTtBer: x-1.

(I)opMa NMpeacTaBJACHUSA PE3yJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ouenku:
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Ouenka "oTJMYHO'" CTaBUTCA, €cid paboTa BBHIMOJHEHA B TOJTHOM OOBEME C COOJIOIEHUEM
HEO0OXOIMMOM TIOCTIEOBATEIFHOCTH JEHCTBUI; B OTBETE€ NPABHIBLHO W aKKypaTHO BBIMOJIHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAHUA K OLEHKE "OTJIIMYHO", HO JOIYILEHbI
2-3 "Henmoyera.

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHOW YacTW TaKOB, YTO IO3BOJISIET IMOJIYUYUTh NPABHIIbHBIE PE3YJIbTaThl U BBIBOJBI, B XOJ€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJIbHO' CTaBUTCS, €CJIM padOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON 4acTH pabOTHI HE MMO3BOJISIET C/IeNIaTh IPABUIBHBIX BBIBOJIOB.

Tema 1.3. Kopuu, crenenn jorapugmbl
IMpakTnyeckoe 3ansaTue Ne 10
«Pemenue nokazareJbHbIX yPaBHEHUID»

Heap padorbi: O600MNTH, 3aKPENUTh M CHUCTEMATU3UPOBATh 3HAHUS YYAlIUXCS MPU PEIICHUU
KOHKPETHBIX 33JJaHUH 10 TEME

BoinosHeHue padoThbl cOCOGCTBYET (POPMHUPOBAHUIO

I1P62 ymeHue onepupoBaTh MOHATUAMU: CTENEHb YUCIA, JIOTapu(M YHciIa; yMEHHUE BBINNOJIHAThH
BBIUMCIICHUE 3HAUYCHUI 1 MPeoOpa3oBaHMsI BRIPAKEHHUA CO CTETIEHSIMH U JiorapudMamu, mpeoOpa3oBaHus
IpOOHO-paLlMOHATIBHBIX BBIPAKEHUI;

[Ip63 ymeHue omepupoBaTh MOHSATHIMH: PANMOHAIBHBIC, WPPAMOHAIBHBIC, IOKAa3aTelbHbIC,
CTEIeHHbIE, Jorapu(pMHUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[1Py7 ymenue onepupoBaTh NOHATUSAMU: TOKIECTBO, TOXKIECTBEHHOE Pe0Opa3oBaHuE, YpaBHEHUE,
HEpaBEHCTBO, CUCTEMAa YPABHEHUI W HEPABEHCTB, PABHOCUJILHOCTh YPAaBHEHUil, HEPABEHCTB M CHUCTEM,
panroHaIbHbIE, MppalroHaIbHBIE, noKa3aTeJbHbIE, CTETICHHBIE, JorapupMIIECcKue,
TPUTOHOMETPUUYECKUE ypaBHEHUs, HEPABEHCTBA U CUCTEMbl; YMEHHE PEIIaTh YPaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JIMYHBIX TPUEMOB; peIllaTh YPaBHEHHUs, HEPABEHCTBA M CUCTEMEI C ITapaMeTPOM;
IPUMEHATh YPaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI JUISl PEIICHUS MaTeMaTHYeCKUX 337ad M 33734 M3
pa3IMYHbIX 00JacTel HayKH U pealibHOM JKHU3HH;

[IPy8 ymeHue cBOOOAHO oOmepupoBaTh MOHATUAMHU: Tpaduk QyHKIUHM, oOpaTHas GyHKLUS,
KOMIIO3UIMS (YHKUMH, JIMHEHHas (QyHKUMS, KBaJpaTUyHas (QYHKLMs, CTENeHHass (QYHKIUS C LEIbIM
nokasaTejieM, TpPUTOHOMETpudyeckue  (yHKIMH, OOpaTHble  TpPUTOHOMETpUYecKHe  (YHKIIHH,
MoKasareiabHass M Jorapupmuyeckass (yHKIUU; yMEHHUE CTPOUTh TIpaduku (QYHKIUHI, BBITOIHATH
npeoOpa3oBaHus rpaduKoB byHKIHi;
YMEHHE HCIOIb30BaTh Tpaduku (QYyHKIHMN JUTSI U3yYSHHs MPOIECCOB M 3aBHCUMOCTEH TPH pelIeHHH
3ajja4 U3 JPYruX Y4eOHBIX MPEIMETOB M M3 PEANbHOM JKM3HHU;BBIpaXaTh (OpMylIaMu 3aBHCUMOCTH
MEXy BEIIMYHHAMHU; yMeHHue CBOOOJIHO OTEePHPOBAThH MOHITUSIMHU: YETHOCTD
(GyHKINH, TEPUOJUYHOCTh (DYHKIIMM, OTPAHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢byHknuu, HawOoIbIlee W HaWMEHbIIee 3HA4YeHUs (YHKIMM HAa TPOMEXKYTKE, YMEHHE MPOBOIUTH
ucclieioBaHue QPyHKIUHY; YMEHHU €
WCTIOJNB30BaTh CBOWCTBa W rpaduku (QYHKIUH s pemieHus YpaBHEHHWH, HEPaBeHCTB W 3ajad C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHHUH, HEPABEHCTB
U MIX CHCTEM.

MarepunanbHoe obecrnieyeHue:

WupuBuyanbHbIEC 3aJaHHs, CIIPAaBOYHBIE MAaTEPUATbl, KOHCTICKTHI JICKITHA.
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3aganue:
Pewmnts ypaBHeHueE:!

a X2—4,5. — 1 ’
) 3 V3 5
B) 0,%°-05./01=0,001;

c) 4.(116JX_17.[}JX+4:0.

IMopsinok BbINOJIHEHUS PA0OTHI:

a-B) O6e 4acTH ypaBHEHHs TIPHBOAUM K oiHoMy ocHoBanmio: a'™ =a® rae (a>0,a #1)
3areM ucnons3yeM ciexaymoniee ceoiictBo: ( a'® =a®™) < (f(x) = D(X)) .

¢) PemaeM kBajipaTHOE ypaBHEHHE OTHOCHTEILHO mepeMenHoii (1/4)”,

Xox padoThl
Pemmte ypaBHeHue: O’1x2—0,5 -,/0,1=0,001.

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

2
022-05.0105 013 5 02+ ~05+05 013 o, 023° _ 013 3atem peiaem YPaBHEHHE:

x2=3:x1:—ﬁ,x2 = /3.

(I)opMa NpeacTaBJICHUsA pe3yjabTaTa: BhIIIOJIHCHHOC 3a/laHNE

Kpurepun oneHku:

Ounenka "oTau4HO'" CTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIIOJICHUEM
HE0OXOIMMOM TOCIEA0BAaTENbHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIUCH ¥ BBIYUCIICHUSI.

Ouenka "Xopouo' cTaBUTCS, €CIHM BHITIOTHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 HemoueTa.

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €Cli paboTa BBIIOJIHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJIAET MOJYYUTh NPAaBUIBHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MPOBeICHUS pabOThI ObLUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BHIMIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABIILHBIX BBIBOJIOB.

Tema 1.3. Kopnu, crenenn jorapupmsol
IIpakTnyeckoe 3ansaTue Ne 11
«Pemenne nokazareJbHbIX HEPABEHCTB

Heasb paGorbl: O0OOIMINTE, 3aKPENUTh U CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS MPU PELICHUU
KOHKPETHBIX 33/IaHUi 110 TeME

BeinosiHenue padorsl crnocodcTBYeT GOPMHPOBAHMIO!

[1P62 ymeHue omnepupoBaTh MOHATUAMU: CTENEHb YMCIA, JIOTapu(M dYucia; yMEHHUE BBINNOJIHAThH
BBIUHCJICHHE 3HAYeHUI U TpeoOpa30BaHusl BHIPAKEHUI CO CTENEHSIMHU U Jlorapupmamu, npeodpa3zoBaHus
IpoOHO-pallMOHATILHBIX BBIPAKEHUI;
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ITP63 ymeHme oIepupoOBaTh IMOHATUSMH: palHOHAJIbHBIC, HWPpAlMOHAIBHBIC, IOKA3aTENIbHBIC,
CTETIeHHbIE, JTOTapu(PMUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[Tpy7 ymeHnne onepupoBaTh MOHIATUSAMH: TOXKJIECTBO, TOXKIECTBEHHOE ITPeo0pa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YPaBHEHUN M HEPABEHCTB, PABHOCWIILHOCTh YPaBHEHUi, HEPABEHCTB M CHUCTEM,
panuoHaAIBHbIC, UppaluOHAIIbHEIE, HIOKa3aTeNbHbIEe, CTEIICHHBIE, norapupMUUECKHe,
TPUTOHOMETPHUYECKUE ypaBHEHUS, HEPABEHCTBA U CHCTEMbI; YMEHHE PEIIaTh YPaBHEHUS, HEPABEHCTBA U
CHCTEMBI C IOMOIIBIO PAa3JINYHBIX IPHEMOB; PEIIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C TIAPaMETPOM;
NPUMEHATh YPaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI JUISI PEIICHUS MaTEeMaTHYeCKUX 33734 M 33734 M3
Pa3IUYHBIX 00JIACTEH HAyKU M PealbHON JKU3HH;

[Ipy8 yMeHme CBOOOTHO OMEPUPOBATH MOHATUAMH: Tpaduk QGyHKIHH, oOpaTHas (QyHKIHS,
KOMIO3ULUS (DYHKIUMHA, TuHEHHas (QyHKIUS, KBagpaTUdHas (QyHKIUS, CTereHHas (QYHKIHS C LENIbIM
1OKa3aTeneM, TPUTOHOMETpHYeCKHe  (QYHKIHMH, OOpaTHblE  TpUTOHOMeTpudeckue  (yHKumm,
nokaszaTenbHass M Jorapugmuyeckas (QyHKIUH, YMEHHE CTPOUTh Tpaduku (YHKIHUHA, BBINOIHATH
npeoOpa3oBaHUs rpadukoB byHKIHIH;
YMEHHE HCIOJb30BaTh Tpaduku (QyHKIMN JUISI U3YYEHHsS HPOIECCOB M 3aBHCUMOCTEH MpPU pelICHUU
3a7a4 M3 JPYruX y4eOHBIX NPEAMETOB M W3 PEalbHOW JKU3HU;BBIPAXKATH (OPMYJaMU 3aBUCHMOCTH
MEXy BEIIMYMHAMHU; yMeHHue CBOOOJIHO ONEePHPOBATH MOHITUSMHU: YETHOCTD
GYHKIMH, TEPUOANYHOCTh (DYHKIIUH, OTPaHHYCHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
¢byHkuuu, HawOoJbIIee W HaWMEHbIee 3HA4YCeHUS (YHKIMHM Ha TNPOMEXKYTKE, yYMEHHE MPOBOIUTH
uccienoBaHne GpyHKINY; YMEHH €
UCTOJB30BaTh CBOMCTBa M rpaduku (QYHKIUN A7 pemieHus ypaBHEHHWH, HEPaBEHCTB M 3afad C
napameTpamu; U300pakaTh Ha KOOPJMHATHOH TNIOCKOCTH MHOXKECTBA PEIICHHUI YpaBHEHHI, HEPAaBEHCTB
U MX CHCTEM;

MarepuajbHoe obecnedeHne:

WupuBuyanbHbIEC 3aJaHNs, CIIPAaBOYHBIE MAaTEPUAIbl, KOHCTIEKTHI JICKITHA.

3ananmue:
Pemnth HepaBEeHCTBO:

a) 104 °>-01;
x2-55 3
B) 25 < 277
9 125

x4 3 1
X =
c) 3 <59

ITopsinok BbINOJHEHHS PadOTHI:
O0e yacTu HEpaBEHCTBA MPUBEAUTE K OJHOMY OCHOBAHHUIO: a'™ - a [Ipu pemiennn 1aHHOTO
O<a<l1 a>1

uiu .
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®* . Jlng mesoii yacT HepaBeHCTBA

HCIIOJIb3YeM CBOMCTBO cTeneneii: a**h*=(a*b)* , nns npasoii yacT cBOICTBO cTeneHell ¢ OTpULIATEILHBIM
MOKa3aTesieM, MoJIydyaeM:

(5-2)" = (101)° =10° = 10° = x > 3.
(I)opMa NMpeaAcTaBJACHUSA PE3YyJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ouenku:
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Ouenka "oTJMYHO'" CTaBUTCA, €cid paboTa BBHIMOJHEHA B TOJTHOM OOBEME C COOJIOIEHUEM
HE0OXOIUMOM TIOCTIEIOBATEIPHOCTH JIEHCTBUI; B OTBETE MPAaBUIBLHO M aKKypaTHO BBIIOJHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAHUA K OLEHKE "OTJIIMYHO", HO JOIYILEHbI
2-3 "Henmoyera.

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €Clid pabOTa BBIMIOJHEHA HE IMOJHOCTBIO, HO O00BEM
BBIMIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yJIbTaThl U BBIBOJBL, B XOJI€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJIbHO' CTaBUTCS, €CJIM padOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON 4acTH pabOThHI HE MO3BOJISIET CAIENATh MPABHIIbHBIX BBIBOJIOB.

Tema 1.3. Kopuu, crenenn jorapugmbl
IMpakTnyeckoe 3ansaTue Ne 12
«Pemenue nokazareJibHbIX yPABHEHUIl 1 HEPABEHCTB)

Heap padorbi: O600MNTH, 3aKPENUTh U CHUCTEMATU3UPOBATh 3HAHUS YYalIUXCA MPU PEIICHUU
KOHKPETHBIX 33JJaHUH 10 TEME

BoinosiHeHue padoThbl cOCOGCTBYET (POPMHUPOBAHUIO

I1P62 ymeHue onepupoBaTh MOHATUAMU: CTENEHb YUCIA, JIOTapu(M YHciIa; yMEHHUE BBINNOJIHAThH
BBIUMCIICHUE 3HAUYCHUI 1 MPeoOpa3oBaHMsI BRIPAKEHHUA CO CTETIEHSIMH U JiorapudMamu, mpeoOpa3oBaHus
IpOOHO-paLlMOHATIBHBIX BBIPAKEHUI;

[1P63 ymeHme omepupoOBaTh MOHATUSMH: palMOHAIBHBIC, HPpAIOHAIBHBIC, ITOKa3aTeNIbHBIE,
CTEIEeHHbIE, Jorapu(pMUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[Ipy7 ymeHue onepupoBaTh NOHATHSIMHE: TOXKIECTBO, TOKIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YPaBHEHUN WM HEPABEHCTB, PABHOCHJIBHOCTh YpaBHEHUI, HEPAaBEHCTB M CHUCTEM,
panroHaIbHbIE, MppalroHaIbHBIE, noKa3aTeJbHbIE, CTETICHHBIE, JorapupMIIECcKue,
TPUTOHOMETPUUYECKUE ypaBHEHUs, HEPABEHCTBA U CUCTEMbl; YMEHHE PEIIaTh YPaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3IMYHBIX TPHEMOB; PEIIaTh YPaBHEHNUs, HEPABEHCTBA U CHCTEMBI C TapaMeTPOM;
IPUMEHATh YPaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI JUISl PEIICHUS MaTeMaTHYeCKUX 337ad M 33734 M3
pa3IMYHbIX 00JacTel HayKH U pealibHOM JKHU3HH;

IIpy8 ymeHue cBOOOJHO ONEpUpPOBAaTh MOHATUSAMM: TIpaduk QyHKUIUH, oOpaTHas (yHKIMA,
KOMIIO3UIMS (PYHKUIMH, JMHEHHas (QyHKUIMS, KBaapaTuyHas (QYHKUMs, CTENEeHHas (YHKIUS C LENIbIM
nokasaTejieM, TpPUTOHOMETpudyeckue  (yHKIMH, OOpaTHble  TpPUTOHOMETpUYecKHe  (YHKIIHH,
MoKasareiabHass M Jorapupmuyeckas (QyHKIUH; yMEHUE CTPOUTh TIpaduku (YHKUIUHN, BBINOIHSTH
npeoOpa3oBaHus rpauKoB GbyHKIM;
YMEHHE HCIOIb30BaTh Tpaduku (QYyHKIHMN JUTSI U3yYSHHs MPOIECCOB M 3aBHCUMOCTEH TPH pelIeHHH
3ajja4 U3 JPYruxX Y4eOHBIX IMPEeIMETOB W U3 pPealbHON >KU3HU;BBIpAXaTh (OpPMYIaMU 3aBHUCUMOCTH
MEXy BEIIMYHHAMHU; yMeHHue CBOOOJIHO OTEePHPOBAThH MOHITUSIMHU: YETHOCTD
(byHKIMH, TEPUOTUYHOCTh (DYHKIIMH, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb (DYHKIIUH, KCTPEMYM
¢byHknuu, HawOoJbIIee W HaWMEHbIee 3HA4YeHUS (YHKIMM Ha TPOMEXKYTKE, yYMEHHE MPOBOIUTH
ucclieioBaHue QPyHKIUHY; YMEHHU €
WCTIOJB30BaTh CBOWMCTBa W rpadukm (QYHKIUH JUIs pelieHus ypaBHEHHWH, HEPaBEHCTB M 3amad C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHHUH, HEPABEHCTB
U MX CHCTEM;

MarepunanbHoe obecrnieyeHue:

WupuBuyanbHbIEC 3aJaHHs, CIIPAaBOYHBIE MAaTEPUATbl, KOHCTICKTHI JICKITHA.
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3aganue:
Pemnts ypaBHeHue:

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

B) 4'[116JX _17.(}1])(4_4:0.

Iopsinok BbINOJIHEHHSI PAa0OTHI:

a-8) O6e 4acTH ypaBHEHHs IIPHBOJINM K OJXHOMY OcHOBaHHMIO: a'™ =a®®

, rae (a>0,a#1)
3atem ucnonessyem cienytomee coiictso: ( a'® =a®? )< (f(x) = D(x)).

Xopn padoThr:

PemmTe ypaBHEHHE: 0,1’(2_0’5 \/0—,1 =0,001.
Pemenne: IIpeobpasyem ypasreHue k Buay: a' ¥ =a®™,
017%-05.0105 _013 5 02¥° ~05+05 _ 013 o 015° 013
3aTeM pelaeM ypaBHEHHE: x° =3 =>x, = —\/?T X, =+/3.

Pemnts HepaBeHCTBO:

w257 % (277,
9 1125

x4 3 1
03X "< o
27
O06e yacTy HEepaBEHCTBA MPUBEIUTE K OJTHOMY OCHOBAHHIO: a'® =~ a®™», IIpu pemennu gaHHOTO
O<a<l1 a>1

HEpaBEeHCTBA MMeeT MecTo npeobpasopanue: a '™ = a®™

umu .
f (X) < D(x) f (X) = ®(x)
dopma npeacTaBaeHUs pe3yJabTaTa: BBIIIOJIHEHHOE 33/1aHHE

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIeI0BATeILHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLEHKE "OTIIMYHO", HO JOIMYILIEHbI
2-3 HenoueTa.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IMO3BOJISIET MOJNYYUTh MPABHIBHBIE PE3YNbTAaThl U BBIBOJABI; B XOJE
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.

OueHka "Hey10BJ1€TBOPUTEIbHO'" CTaBUTCS, €CJIH padOTa BBHIOIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABIIBHBIX BHIBOJIOB.

Tema 1.3. Kopnu, crenenn jorapupmsol
IIpakTnyeckoe 3ansaTne Ne 13
«HaxoxxaeHue 3HaYeHU JJorapu@Ma no nNpousBoIbLHOMY ocHOBaHHUIO. [lepexox oT ogHOrO

OCHOBAaHHUA K APyromy. Beruucienue u cpapHenue jgorapugmos. Jlorapupmuposanue u
NMOTEHIUPOBAHUE BbIPAKEHUID
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Heanb paGorbl: O0O0OMNTE, 3aKPENUTh U CUCTEMATH3MPOBATh 3HAHMS YYAIIMXCS IPU PELICHUU
KOHKDPETHBIX 3aJJaHUH 110 TEME

BoinosiHeHune padoTsl crioco0cTBYeT (POPMUPOBAHUIO:

[1PG2 ymeHnue ornepupoBaTh HMOHSTHUAMHU: CTENEHb YHCIA, JIOTapU(pM 4YHCIa; YMEHUE BBINOJIHATH
BBIUUCIICHUE 3HAUYCHUI 1 MPeoOpazoBaHMsI BBIPAKEHHI CO CTETIEHSAMH U JIorapudmamu, mpeodpa3zoBaHus
IpOOHO-PaLlMOHANIBHBIX BBIPAXKECHHUI;

[1P63 ymeHue omepHpoBaTh MOHATUSAMH: palMOHAJIbHBIC, HpPpAIMOHAIBHBIC, ITOKa3aTEIIbHBIE,
CTENeHHbIE, JorapupMuuecKue, TPUrOHOMETPUYECKUE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI,

[Ipy7 ymeHue onepupoBaTh MOHATHIMH: TOXAECTBO, TOKIAECTBEHHOE IIpeoOpa3oBaHue, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMA YPaBHEHUI M HEPABEHCTB, PaBHOCWJIBHOCTb YPAaBHEHUMN, HEPABEHCTB U CHUCTEM,
panuoHalbHbIE, HppaLMOHAIBHBIE, MIOKa3aTeJbHbIE, CTEIICHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKHUE YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI; YMEHUE pelIaTh YPaBHEHUs, HEPABEHCTBA U
CUCTEMBI C TOMOIIBIO PA3IUYHBIX IPUEMOB; PEIIATh YPABHEHUSI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPOM;
IIPUMEHSTh YpaBHEHMs, HEPABEHCTBA, UX CUCTEMBI I PEIICHHUs MATEeMAaTUYECKUX 3ajad M 3aJad U3
pa3IMyYHbIX 00JacTel HAYKH U peallbHOM JKU3HH,

[Ipy8 ymeHue CBOOOJHO OMEpPHPOBATH MOHATUSAMH: Tpaduk QyHKIUH, oOpaTHas QyHKIHS,
KOMIO3UIMS (QYHKUMMA, ITUHEHHas (QyHKUMS, KBaapaTuyHass (QyHKUIHs, CTeMeHHas (YHKIUS C IEIbIM
mokaszarejieM, TpPUTOHOMETpu4eckne  (yHKIHH, OOpaTHbIE  TPUTOHOMETPUYECKHE  (PYHKIIWH,
nokasareiabHas M Jjorapudmudeckas (yHKIUH; yMEHUE CTPOUTh Tpaduku (GYHKIUH, BBITOIHATH
npeoOpa3oBaHus rpauKoB GbyHKIHH;
YMEHHE HCMOJIb30BaTh TpauKu (YHKIUN Ui U3Y4EHHUs IPOIECCOB U 3aBUCHUMOCTEH MpHU PEUICHUH
3aa4 U3 JPYTUX Yy4eOHBIX NIPEIMETOB M M3 PEaJbHOW JKU3HU;BBIpaKaTh (pOopMynamMu 3aBUCUMOCTHU
MEXy BEITUYMHAMU; yMeHHE CBOOOJHO ONEPUPOBATH MOHITUSIMU: YETHOCTD
(GyHKINH, TIEPUOTUIHOCTD (DYHKIIMH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTD (DYHKITUH, SKCTPEMYM
byHKIMM, HauOoNblllee M HAMMEHbIee 3HaueHUs (QYHKIMM Ha MPOMEXKYTKE; yYMEHHE IMPOBOIUTH
uccienoBaHue QyHKIUY; yYMEHHE
UCMOJb30BaTh CBOMCTBa M rpaduku (QYHKIUN A8 pelieHus YpaBHEHUM, HEpaBeHCTB M 3a/ad C
rnapamMeTpamu; u300paXkaTh Ha KOOPJUHATHOM IJIOCKOCTH MHOXKECTBA PEIICHHI YpaBHEHHI, HEPABEHCTB
U UX CUCTEM;

MarepuanbHoe o0ecnieyeHue:

WNuauBuayanbHble 3aaHNs], CIPABOYHBIE MAaTEPUabl, KOHCIIEKTBI JIEKIIUH.

3aganue:
1) Haiinnre 3Ha4eHNs BBIpaKEHUN:

a) logs 135 — log 55,4;
b) log, 104 — log 4 6,5;
¢) logs logs 3373,

2) Haiinure 3HaYeHNs BBIPAKEHUN:
a) 5log5 2 + 36Iog6 m;
b) 2I0925 + 81Ioggﬁ;

1-log.,6 —log ,0,125
) 27 98° 470947

Ilopsinok BbINOTHEHHS padoT

1) Hcnone3yiiTe  COOTBETCTBYIOIIME CBOWCTBAa JOrapudMoB U  oOmpeaeleHue
nmorapugma.
2) Hcnone3yiiTe OCHOBHOE JIOrapu(hMUYECKOE TOKIECTBO U CBOMCTBA TOTapu(hMOB.

Xon paborsr:
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1) Boruncrnure: IogO - 0,64+ Iog0 510.
Pemenne: Jog .. 0,64+log,;10=
log

ca
—— , IOJIYUUM

log

Hcnosnp3yem opmyity nepexosa K HOBoMy ocHoBanuio 109, a =
C

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

Janee CIoJIb3yeM CBOWCTBA JiorapupMa CTENeHH U JiorapudmMa mpou3Be1eHUs

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

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

CDopMa NMpeacTaBJdCHUd pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOIEHUEM
HEO0OXOIUMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIITOJIHEHBI BCE
3aIllMCH U BBEIYUCICHHA.

Ounenka "'Xxopomo' cTaBUTCS, €CIM BHIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIYILEHbI
2-3 Henmoyera.

Ounenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJIHOCTBHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IMO3BOJISIET MOJNYYUTh MpPaBUIBHBIE PE3yAbTaThl U BBIBOJBI, B XOE
MIPOBEJICHUS pa0OTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBHIIIOJIHEHA HE MOJHOCTBIO UM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE IMO3BOJISET CENIATh MIPABIIILHBIX BBIBOJIOB.

Tema 1.3. KopHu, crenenu jorapupmsol
IIpakTnyeckoe 3ansiTue Nel4
«IlocTpoenne rpadpukoB JorapupmMuuecKux PyHKIH D)

Heasb pa6orbi: O0O0MNTE, 3aKPENUTh U CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS MPU PELICHUN
KOHKPETHBIX 33/IaHUi 110 TeMe

BoinosHeHue padoThbl cocodcTBYET (POPMHUPOBAHUIO

[1P62 ymeHue onepupoBaTh MOHATUAMHU: CTENEHb YMCIA, JIOTApU(PM YHUCIA; YMEHHE BBINOIHATH
BBIUUCIICHUE 3HAUYCHHUH 1 MPeo0pa3oBaHMsI BRIPAKEHHUIA CO CTETIEHSIMH U Jiorapudmamu, mpeoOpa3oBaHus
JIpOOHO-pallMOHATIBHBIX BBIPAKEHUI;

[1P65 ymeHme omepupoBaTh TOHSATHSIMHU: palMoOHATbHAs (YHKIWSA, IOKa3aTelnbHas QYHKIHS,
creneHHast pyHKIus, JorapudmMudeckas QyHKIHs, TPUrOHOMETpUUYecKre (PyHKIMH, oOpaTHble (QyHKINY;
YMEHHE CTPOUTHh Ipad)MKd M3YYCHHBIX (YHKIUH, UCTONIB30BaTh TpadUKu NPHU H3YyYCHUHU TPOILECCOB U
3aBUCUMOCTEH, TpU peIIeHUuH 3aJad M3 JIPYTUX Y4eOHbIX NPEAMETOB W 33/ad U3 PealbHON KU3HU,
BBIpaXaTh (OPMYITAMHU 3aBUCIMOCTH MEX/Ty BETHUNHAMU;

IIpy6 ymeHue cBOOOJHO ONEpPHPOBATH MOHATHAMM: CTEMEHb C IIENbIM IOKa3aTeJeM, KOpEHb
HATYpaJbHOH CTENEHH, CTENeHb C paIlHOHAJIBHBIM IIOKa3aTelieM, CTENeHb C JICHCTBUTEIHHBIM
(BellecTBEHHBIM) MTOKa3aTeNeM, JJorapudM 4ucia, CHHYC, KOCUHYC U TaHT'€HC ITPOU3BOJIBLHOTO YUCIIA;

MarepunanbHoe obecrniedeHue:

WupuBuyanbHbIEC 3aJaHHs, CIIPAaBOYHBIE MAaTEPUATbl, KOHCTICKTHI JICKITHIA.

3aganue:
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3amanue Nel. B onHOI cucTeMe KOOpIUHAT MOCTPOUTH I'paduK IEMEHTAPHON U TaHHON (QYHKIUH.

A b B
1 y=log;(x—3) }-‘22—{53%: y=logs(x—2) +1
2 }==Eug%{x+ 4 v=log.x+2 }==3—{ug%{x—=1-:]
3 y =loga(x—1) }==3—{ug%x y=log,(x+2) -3
4 y =logs(x +2 y=log,x—1 }?:Eugi(.r—lj—E
5 y =logs(x—3) y=4- fﬂsix y=2-log;(x—4)
6 y = logilx+1) y=logyx +3 y=logslr+2) +2
7 y = log,(x — 2) y=logix -2 y=1log.(x —3) +1
8 y=£ug%{x+ 1} v=logx+4 y==1-—{ug%{x—=1-j
9 y =loga(x—2) }-‘=1—{ug%x y=Ilog,(x +1) -5
10 y=fug%{x+3] v=log,x—1 y=fugi{x—2]—1
11 y =logy(x—1) y= fﬂsixﬁ- 2 y=1-log;(x+1)
12 y:..'ugi{x+ 2) y =log,x —5 }?:Eug%(.r—2]+3
13 v =log,(x — 1) y=2—{ug%x y=log.(x +2) +2
14 y={ug%{x+3] v=logx+3 }=Eug%{x—3]+2
15 y=loga(x—4) ¥y= fﬂﬂ%-’-’— 1 y=3—log,(x—4)

3ananue Ne2. B opHOW cuctemMe KOOpAWHAT MOCTPOUTH rpaduK AaHHOM (QyHkumuy = f(x) u rpadux
Moayist hpyHKImuy v = |fi(x)

1 ¥= L'ogé[x —-2)-1 6 v=logyx+1)-1 11 ¥ = Eog%{x -3+1
2 y=3-log.(x —4) 7 ¥ = I!ﬂgé[x— 2i+1 12 y=5—log,(x —4)
3 ¥= l't:-g‘lr[:r+ 2)-2 8 ¥=1-logs(x +2) 13 v=log.(x—2)+3
4 | y=logk—4)+1 9 |y=lgx-2)+3 14 [y=3-logx=5)
5 y=4- Eﬂg%[:r -2 10 v=log.{x+2)+2 15 v=logyx+2)—3
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IHopsiok BbINOJIHEHUS PA0OTHI:
1) Uccnenyiite pyHKITMIO HA MOHOTOHHOCT.

2) Haiigute HeCKOIbKO KOHTPOJIbHBIX TOYEK.
3) [TocTpotite rpaduk saeMeHTapHON JorapupMUIEcKOr HYHKITHH.

4) ucnosb3ysl CBOMCTBO MapauIeILHOTO MEPEHOCa, BHIIOIHUTE TpeoOpa3oBaHue rpaduka.

Xoxa pa6oTsl
[Toctpouts rpaduk ¢pyakuuu y = log, (x + 3)— 2.

Paccmorpum dynkuuio Y =log. X. [lanHas GpyHKIus sBIseTCS BO3pacTaloUIei, Tak Kak OCHOBaHUE

norapudma O6osbiie eauuuibl. [loctpoum rpaduk 3Toi Gpynkuuu (puc. 1).

Y
=

Pucynok 1. I'padux pyHkum

Hcnonw3yss CBOMCTBO TapallIeIbHOTO TEPEHOCA, BBIMOJHUM TOCTpoeHHE Tpaduka (puc. 9)
byHKIIMHN Y = IOQS(X + 3) (mapanenbHbIA IEPEHOC BIEBO HA TP €IUHULIBI).
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Pucynok 2. ITapannenbHblii mepeHOC

Hcnonb3yss CBOWCTBO MapalUIeIbHOTO IEpPEHOCa, BBIMOIHUM MocTpoeHue rpaduka (puc. 10)

¢byukuuu y = log, (X + 3)— 2 (nmapaJiienbHBIN MIEPEHOC BHU3 HA JIBE CIMHULIBI ).

4

Pucynok 3. [lapannenbHslii TepeHOC

(I)opMa NMpeacTaBJACHUSA PE3yJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ounenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu pabOTa BBIIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIEeI0BaTeILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
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3aMKCH U BBIYUCIICHUS.

Ouenka '"xopomo' cTaBUTCs, €CIU BBINOJIHEHBI TPEOOBAHMS K OLEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 Henmoyera.

Ouenka "y10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJbHO' CTaBUTCS, €CJIM pabOTa BBIMIOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENATh MPABIIILHBIX BEIBOJIOB.

Tema 1.3. KopHu, crenenn jorapupmsol
IIpakTyeckoe 3ansaTue Ne 15
«Pewrenue Jorapu(pMuYecCKuxX ypaBHeHHUID»

Heas padorsi: O0O0MMNTE, 3aKPENUTh U CUCTEMATHU3UPOBATh 3HAHMS YYAIIMXCS NPU PEIICHUH
KOHKPETHBIX 3aJJaHUH 110 TeMe

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1P62 ymenue onepupoBaTh MOHATHAMHU: CTEIEHb YWCIA, JIOTapu(M Ymcia; yMEHHE BBINOJHATH
BBIUMCIICHUE 3HAUYEHUH 1 MpeoOpazoBaHMsl BBIPAKEHHUH CO CTENEHAMH U Jorapupmamu, npeodpa3oBaHus
JTPpOOHO-pallMOHATIFHBIX BBEIPAKECHUI;

IIP63 ymeHue omnepupoBaTh HNOHATUSMH: palMOHAJbHBIE, HpPpALMOHAIbHBIE, I10Ka3aTeNIbHBIE,
CTETIEHHBIE, JJOTapU(PMUUECKUE, TPUTOHOMETPHUYECKIE YPAaBHEHHS U HEPABEHCTBA, HX CHCTEMBI;

IIpy6 ymeHue cBOOOJHO ONEpPUPOBATH IMOHATUSAMH: CTEHNEHb C LEJIbIM IOKa3aTeleM, KOPEHb
HATYpaJbHOH CTENEHH, CTENEHb C pAaMOHAJIBHBIM II0KA3aTelIeM, CTENEeHb C JICHCTBUTEIHHBIM
(BelecTBEHHBIM) ITOKa3aTeNeM, JorapuM 4uciia, CHHYC, KOCUHYC ¥ TAHT'€HC IIPOU3BOJIBHOIO YUCIIA;

[1Py7 ymenue onepupoBaTh MOHATUSAMU: TOKIECTBO, TOKIECTBEHHOE Pe0Opa3oBaHue, ypaBHEHUE,
HEpaBEHCTBO, CUCTEMa YPABHEHUI M HEPABEHCTB, PABHOCHJIBHOCTh YPAaBHEHH, HEPABEHCTB U CHCTEM,
panroHaIbHbIE, MppalroHaIbHBIE, noKa3aTeJbHbIE, CTETICHHBIE, JorapupMHIECcKue,
TPUTOHOMETPUUYECKUE ypaBHEHUs, HEPABEHCTBA U CHCTEMbI; yMEHHE pellaTh ypaBHEHUs, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JINYHBIX TPUEMOB; PEIIaTh YPAaBHEHHUS, HEPABEHCTBA U CHCTEMBI C TTapaMETPOM;
IPUMEHATh YPaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI JUISl PEIICHUS MaTeMaTHYeCKUX 337ad M 33734 M3
pa3auyYHbIX 00JacTel HayKU U pealibHOM JKU3HH;

IIpy8 ymeHue cBOOOJHO oOmepUpPOBaTh MOHATUSAMH: Tpaduk QyHKIMH, oOpaTHas (QyHKLHS,
KOMIIO3UIMS (PYHKUIMH, JMHEHHass (QYyHKUMS, KBaapaTuyHas (QYHKUMs, CTETNEeHHas (YHKIUS C LEJIbIM
nokaszaTejieM, TpPUTOHOMETpudeckue  (YHKIMH, OOpaTHblE  TPUTOHOMETpUYECKHEe  (YHKIUH,
MoKasareiabHass M Jorapupmuyeckas (yHKIUU; yMEHHUE CTPOUTh TIpaduku (QYHKIUM, BBITOIHATH
npeoOpa3oBaHus rpauKoB GbyHKIH;
YMEHHE HWCIOIBb30BaTh Tpaduku (QYHKIWMHA IS W3ydeHHs MPOIECCOB W 3aBHUCHMOCTEH IPH PEIICHHH
3aja4 U3 JPYruX Y4eOHBIX IMPEIMETOB M M3 PEANbHOM JKU3HU;BBIpaKaTh (OPMYIaMHU 3aBUCHUMOCTH
MEXy BEIIMIHHAMHU; yMeHHUe CBOOOJIHO OTEPHPOBATH MMOHITHUSMHU: YETHOCTD
(GYyHKINH, TEPUOTUYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢byHknuu, HawOoJbIlee W HaWMEHbIee 3HA4YeHUS (YHKIMM Ha TPOMEXKYTKE, yYMEHHE IPOBOIUTH
ucclieioBaHue QpyHKIUHY; yMeHue
WCTIOJB30BaTh CBOWMCTBa W Trpaduku (QYHKIUH s pelmieHus yYpaBHEHWH, HEPaBEHCTB M 3a/ady C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHHUH, HEPABEHCTB
U MIX CHCTEM.

MarepunanbHoe obecnieyeHue:
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I/IHI[I/IBI/II[yaJ'IBHBIe 3aaaHus, CIIPAaBOYHBIC MaTCpHaIbl, KOHCIICKThI HGKHHﬁ.

3aganue:
Pewure ypaBHEHHE: |n(x+4)— In(x+3): In3

Hcrons3yst CBOMCTBA JIorapu(MOB 00M 4aCTH ypaBHEHHSI IPUBOIMM K OJJHOMY OCHOBAHHUIO

log 2 f(X) = log 4 9(X), a> 1. Ilotenuupyem obe yactu ypaBHeHwus, moixydaeM f(X) = g(X). Pemraem
MOJIy4YeHHOE ypaBHEeHHUE. T.K. MOTEHIMPOBAHKUE YPABHEHHs MOKET MPUBECTH K MOSIBICHUIO TOCTOPOHHUX
KOPHEH, TO JieJiaeM MPOBEPKY. 3aliChIBA€M OTBET.

Iopsinok BbINOJIHEHHSI PAa0OTHI:
3anucarh 3aJlaHU€E B TETPA/b U PELIUTh.

Xox padoThl
log, 5V = (x—4)-log, 5.

Pemenne: CornacHo CBOMCTBaM sorapuMuIecKoi byHKIIUU
log, 572 =log, 5" * 5% =5"* <> \x+2 =x—4= x+2=x? —8x +16;[[puBogum ypaBHEHHE K

2
CTaHIapTHOMY BUIY X -9x+14=0. Pemaem kBajpaTHOe ypaBHEHHE M TOJIy4aeM KOPHU X1=2, Xp=71.
[IpoBepka moka3bIBaeT, YTO X1=2 SIBISETCS MOCTOPOHHUM KopHeM. OTBeT: 7

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHHe

Kputepun onenkmn:

Ouenka "OTJIMYHO'" CTaBUTCSA, €ClIM paboTa BBHINOJHEHA B IMOJTHOM OOBEME C COOJIOJIEHHEM
HEOOXOMMOM TIOCIIEAOBATEIFHOCTH JCUCTBUI; B OTBETE MPABWJIBHO M AaKKypaTHO BBIMIOJIHEHBI BCE
3aIUCH U BBIYUCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIMYILIEHbI
2-3 HenmoueTa.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHON YaCTU TaKOB, YTO IO3BOJISIET IMOJIyYUTh IPABHJIBHBIE PE3YJIbTAaThl U BBIBOJABI;, B XOZE
MpOBeACHUS Pa0OTHI OBUIH JOMYIIEHBI OIITHOKHY.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIM paboTa BBHIIOJIHEHA HE MOJHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENATh MPABUIIBHBIX BBIBOJIOB.

Tema 1.3. Kopuu, crenenu jorapugmnbi
IIpakTuueckoe 3ansaTue Ne 16
«PemeHue Jjorapu(pMuYecKuX HEPaBEHCTB

Heap padorbi: O600MMUTH, 3aKPENUTh U CHUCTEMATU3UPOBATh 3HAHUS y4YalIUXCS MPU PEIIeHUU
KOHKPETHBIX 3a/IaHUl 110 TEME

BbinosiHeHne padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

[1P62 ymeHue omepupoBaTh MOHATHAMHU: CTETIEHb YHCIA, JIOTapu(M YHCia; YMEHHE BBHITIOITHATH
BBIUUCIICHUE 3HAUEHHUI U MpeoOpazoBaHMsl BIPAKEHHH CO CTENEHAMH U Jorapudmamu, npeodpa3oBaHus
JTPOOHO-pAlMOHATBFHBIX BEIPAKECHUI,

[1P63 ymeHue omepupoBaTh MNOHATUSAMH: palMOHAJIbHBIE, HpPpAIMOHAIbHBIE, I1OKa3aTeNIbHBIE,
CTCIICHHBIC, HOFapI/I(bMI/I‘—IeCKI/Ie, TPUTOHOMCTPHUYCCKNEC YPABHCHUA U HCPABCHCTBA, UX CUCTEMBI,
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IIpy6 ymeHue cBOOOJHO ONEpPUPOBATH NMOHATHAMM: CTEMEHb C IEJbIM IOKa3aTeleM, KOpPEHb
HATYpaJbHOM CTENEHH, CTENEHb C palMOHAJIBHBIM II0Ka3aTesieM, CTENeHb C JICHCTBUTEIbHBIM
(BeleCTBEHHBIM) ITOKa3aTeeM, JorapuM 4uciia, CHHYC, KOCUHYC ¥ TAHT'€HC IIPOU3BOJIBHOIO YUCIIA;

[1Py7 ymeHue onepupoBaTh MOHATUSAMU: TOXIECTBO, TOKIECTBEHHOE IPpeoOpa3oBaHue, ypaBHEHHUE,
HEpaBEHCTBO, CUCTEMAa YPABHEHUI U HEPABEHCTB, PABHOCWIBLHOCTh YPAaBHEHHH, HEPABEHCTB U CHCTEM,
panroHaIbHbIE, UppalroHaJIbHBIE, noKa3aTeJbHbIE, CTETICHHBIE, JorapupMHUECKueE,
TPUTOHOMETPUUYECKUE ypaBHEHUs, HEPABEHCTBA U CUCTEMbl; YMEHHME PEIIaTh YPABHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JIMYHBIX IPUEMOB; PEIIaTh YPABHEHUS, HEPABEHCTBA U CHCTEMBI C TapaMETPOM;
IPUMEHATh YPaBHEHUS, HEPABEHCTBA, MX CUCTEMBbI JUISl PEIICHUS MaTeMaTHYeCKUX 3a7ad M 3a7ad M3
pa3nuyHbIX 001acTeil HAyKU U pealbHOM KHU3HH;

[Ipy8 ymeHue cBOOOJHO OMEpPUPOBATH MOHATUSAMH: Tpaduk QyHKIMH, oOpaTHas QyHKIHS,
KoMNo3uLus (pyHKIMM, JuHEeHHas (QyHKUUSA, KBagpaTU4Has (YHKLHUSA, CTENEHHAas (QYHKIUS C LEIbIM
mokaszatejieM, TPUTOHOMETpudeckne  (yHKIHMHM, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
nokaszaTejabHass M Jorapugmuueckas (QyHKUUH; YMEHME CTPOMTh Ipadukd (YHKUHUHA, BBIIOIHATH
npeoOpa3oBaHus rpauKoB GbyHKUIMH;
YMEHHUE HUCHOJIb30BaTh Ipaduku (YHKUUH JUIs M3y4EHHs MPOLIECCOB M 3aBUCUMOCTEH NpU pELICHUU
3aad U3 JPYruxX YYeOHBIX IMPEIMETOB M M3 PEATbHOHN JKW3HU;BBIpAXKaTh (OPMYIAMHU 3aBUCUMOCTH
MEX]y BEJIMYMHAMU; yMeHHue CBOOOJIHO ONEpPUPOBATH MOHITUSMU: YETHOCTh
(GyHKINH, TEPUOIUIHOCTh (DYHKIIMH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTD (DYHKITUH, SKCTPEMYM
¢byHkuuu, HauOosbpllee M HauMEHblIee 3HAueHUS (YHKIMHM Ha IPOMEXYTKE, yYMEHHE IPOBOAUTH
uccienoBaHue QyHKIUY; YMEHHU €
UCNOJb30BaTh CBOMcTBa M rpaduku (QyHKIUN A8 pelieHus YpaBHEHUM, HEpaBeHCTB M 3a1ad C
rnapameTpamu; u300paXkaTh Ha KOOPJIMHATHOMN IIOCKOCTH MHOXKECTBA PEIICHUIN YpaBHEHHI, HEPABEHCTB
U UX CHCTEM.

MaTtepuajbHoe obecnieyeHue:

WnauBuyanbHble 3aJJaHNs, CIIPAaBOYHbIEC MAaTEpUaIIbl, KOHCIIEKTHI JICKIU.

3aganue:
2logs(x —1) —logz(2x - 5) <1

IMopsaok BbINOTHEHHSI PA0OTHI:

1)PaboraeM 1o anropuTMy: UCHOJB3YS OIpeleneHue Jjorapudma o0e YacTH HEpaBEHCTBA
NPUBOIUM K OJHOMY OCHOBAaHHMIO, T. €. ToyiydyaeM HepaBeHcTBO Buaa 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 F000H W3

Flad < glx)
C ) =0 {f[x] ~ g(x)
CUCTEM: g[x:l -0 HIH g[x:' -l

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

Flad = glx)
Fled =0

NI { . Pemaem MOJIYYCHHYIO CUCTEMY, 3alIMChEIBAEM OTBCT.

2)B neBoii uwacTM HepaBEHCTBa JellaéM NpeoO0pa3oBaHUs, WCIOJIb3ys CBOMCTBa JorapupMoB-
norapudM CTENeHu U JIorapu(M 4aCTHOTO:

log a®=k-log_a, ¢>0, c#l, a=>0.

a=0, b=0

2

logﬁg =log a-log b, c¢=>0 c#l

[Monyuaem HepaBencTBO Buma log , f(X) < g(x), > 1, koTopoe 3amMeHsieM Ha PaBHOCHIIbHYIO
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Fled = gl
CUCTEMY: fla) =0 . PelraeM mosy4eHHyr0 CUCTEMY, 3aIIUCBIBAEM OTBET.

glel =10

Xoxa pa6oTsl
1) Pemnth HepaBEeHCTBO

2
logzx(x +2x + 2)£ 2.
Pemenne: HepaBeHCTBO PAaBHOCHUJIBHO COBOKYITHOCTH CUCTEM

-2 2
X+ 2x+2 247, X+ 2x +2<4x°7,
2 2

X +2x+2>0, HIH X +2x+2>0,
0<2x <1 2x >1;
(.2 2
3x - 2x-2<0, 3x —2x-220,

1 HIH 1
0<x<— x)_,
q 2 2
oy DY) [, 1247 <o, oy DY) [, 1247 >0,

3 3 3 3

HIH

0<x<l x)l.

2 2
[IpuMeHnM METO UHTEPBAJIOB
1--/17 §1+J177 1- /17 1+ /17

3 i3 3 3
o % 1
= 2

xE[O;l] U [1 +‘ﬁ, +°°].
OTtBeT: 2 3
2) Pemuth HepaBeHCTBO

2
X +Xx

loggzlogs—— <0
’ x+4 _

Pemenue:
2 2
X +x x°+x
log, ;log <log,;1l; = log, >l =
’ x+4 ’ x+4
2 —
— X +x>6 — wpo
x+4 x+4

HpI/IMCHI/IM MCETO UHTCPBAJIOB

AN e
B S

xe(-4,-3)Ui8 +e=)

HpI/I OTHUX 3HAYCHUAX X BCC BBIPpAXKCHUSA, CTOAIINEC 110 3HAKaMU .]'IOl"apI/I(l)MOB, ITOJIOKHUTCIIBHBI.

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

OTtBeT:
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®opma npeacTaBJeHUs pe3y/IbTaTa: BbIIIOJIHEHHOE 3a/1aHNE

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIMMOM TIOCTIEOBATEIIBHOCTH JEHCTBUI; B OTBETEC MPABUIBLHO W aKKypaTHO BBIMOJTHECHBI BCE
3aMKCy U BBIYUCIICHUS.

Onenka "'xopomo' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAHUS K OLEHKE "OTJIIMYHO", HO JOIYILEHbI
2-3 Henmoyera.

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO I103BOJIAET IMOJYYUTh IpPaBUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OIITHOKHU.

Ouenka "Hey10BJIE€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTu pabOThHI HE MMO3BOJISIET C/IeNIaTh PABUIIbHBIX BBIBOJIOB.

Tema 1.3. Kopuu, crenenn jsorapugmbi
IIpakTuyeckoe 3ansaTue Ne 17
«Pemenue sorapupmuyecknx ypaBHeHHil 1 HEPABEHCTBY

Heap padorbi: O600MNTH, 3aKPENUTh U CHUCTEMATU3UPOBATh 3HAHUS YYaIUXCA MPU PEIICHUU
KOHKPETHBIX 33JJaHUH 10 TEME

BoinosiHeHune pa6oTsl criocodcTBYeT (JOPMUPOBAHUIO:

I1P62 ymeHue onepupoBaTh MOHATUAMU: CTENEHb YUCIA, JIOTapu(M YuciIa; yMEHHUE BBINNOJIHAThH
BBIUMCJICHHE 3HAYEHUN U IpeoOpa30BaHusl BHIPAKEHUI CO CTENEHIMHU U Jlorapupmamu, npeodpa3zoBaHus
JIpOOHO-pallMOHATIBHBIX BBIPAKEHUI;

[IP63 ymeHue omnepupoBaTh MNOHATUSMHU: palMOHAIbHbIE, HppallMOHAIbHbBIE, IOKa3aTeJbHBIE,
CTETNeHHbIE, Torapu(pMUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[Ipy6 ymeHue CBOOOIHO OINEPHPOBATH MOHATHAMH: CTENEHb C IIENBIM MOKa3aTejeM, KOpEHb
HaTypaJIbHOM CTENEHH, CTENEHb C PpALUUOHAIBHBIM II0Ka3aTeleM, CTENEeHb C JEHCTBUTEIbHBIM
(BemiecTBEHHBIM) MOKa3aTeseM, JIorapudm uncia, CHHYC, KOCUHYC U TAaHT€HC MPOU3BOJILHOTO YUCIIA,

[1Py7 ymeHue onepupoBaTh MOHATUAMU: TOXIECTBO, TOKIECTBEHHOE IPpeoOpa3oBaHue, ypaBHEHHUE,
HEPaBEHCTBO, CUCTEMa YpPaBHEHHM M HEpaBEHCTB, PaBHOCWJILHOCTh YPAaBHEHUMN, HEPABEHCTB U CHUCTEM,
paloHaJIbHBbIE, UppaliOHAIIbHBIE, NIOKa3aTeNbHbIE, CTEIICHHBIE, JorapupmMHyUecKue,
TPUTOHOMETPUYECKHUE YpaBHEHUS, HEPABEHCTBA U CHUCTEMbI; YMEHHUE pellaTh ypaBHEHUS, HEPABEHCTBA U
CHCTEMBI C IOMOIIBIO PA3JIMYHBIX IPUEMOB; PEIIATH YPABHEHUSI, HEPABEHCTBA M CUCTEMBI C IIapaMETPOM;
MIPUMEHSTh ypaBHEHHs, HEPABEHCTBA, UX CHCTEMBbI JJI pEIICHHUs MaTeMaTU4YeCKUX 3ajad M 3ajad U3
pa3nuyHbIX 001acTell HAyKU U peaIbHOM KU3HH;

[Ipy8 ymeHue cBOOOJHO oOmepUpoBaTh MNOHATUSAMHU: Tpaduk GyHKIUH, oOpaTHas QYHKIHA,
KOMMO3ULUS (PYHKIMH, TuHEHHas (QyHKIUS, KBagpaTH4Has (DYHKIUS, cCTeleHHas (QYHKIMS C LENbIM
MoKazareiaeM, TPUTOHOMETpHUYeckue  (QyHKIMHM, oOpaTHble  TPUTOHOMETpPHUUYECKHE  (YHKIIMH,
nokaszaTenbHass M Jorapugmuyeckas (QyHKIUH; YMEHHME CTPOUTh TIpaduku (YHKUUH, BBINOIHATH
npeoOpa3oBaHus rpadukoB GbyHKIM;
YMEHHUE HCMOJIb30BaTh IpaduKu (YHKUUH JUIs M3y4eHHs IMPOLECCOB M 3aBUCUMOCTEH NpHU pEelIeHUU
3aa4 U3 JPYTUx y4dyeOHBIX NPEIMETOB M M3 peaibHOM >KM3HM;BBIpaXaTh (opMyiamMH 3aBUCHMOCTH
MEXly BEIMYMHAMY; yMeHue CBOOOJIHO ONEepHpOBATH MOHATUSMHU: YETHOCTh
(GyHKIIUHM, TEPUOAUYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTh (DYHKILIUU, SKCTPEMYM
¢byHkuuu, HauOosplllee M HaWMEHbIIEe 3HAYeHUS (YHKIMM Ha TPOMEXKYTKE, YMEHHE MPOBOJIUTH
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uccieioBaHue pyHKIUHY; YMEHH €
UCMOJb30BaTh CBOMCTBa M rpaduku (QyHKIUN A7 pelieHus ypaBHEHMH, HEpaBEHCTB M 3ajad C
napameTpamu; n300pakaThb Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHHUH, HEPABEHCTB
U UX CUCTEM;

MarepuajibHoe o0ecnieueHue:

WNHnuBunyansHble 3a1aHKs, CIIPABOYHBIE MATEPUAIIbl, KOHCIIEKTHI JICKIIUIA.

3ananuga:
3apanue Nel. Pemure sjorapudmMudeckne ypaBHEHUS U UX CHCTEMBbI
a 0
logzr+4+log,r+logyr =2 gr—lgv =7
gr+lgy =3

3apanueNe2. Pemuts orapuMuyecKoe HEPaBEHCTBO

log, x+log, x+log, x<35
8
IMopsa0K BHINOTHEHHS] PA0GOTHI:
1)PabotaeM MO airopuTMy:. HCIOJB3Ys OINpenacicHue Jjorapudma obOe dYaCTH HEpaBEHCTBA
NPUBOAMM K OJJHOMY OCHOBaHHIO, T. €. IMojiydyaeM HepaBeHCTBO Buua 109 4 f(X) < log 4 g(x). Eciu
ocHoBanue yorapudma a=x-3>1, To HepaBenctBo l0g ;5 f(X) < log a 9(X) paBHOCHIBHO THO0OH W3

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

Ecmu 0< x-3<1, to HepaBenctBOo l0g 5 f(X) < log a g(X) paBHOCHIBHO JH000H M3 CHCTEM:
Fla) = g(x)
fled =0
gla) =10

Flad = glx)
Fled =0

NI { . Pemaem MOJIYYCHHYIO CUCTEMY, 3alIMChIBACM OTBCT.

2)B neBoil yacTM HepaBEHCTBa JellaéM NpeoO0pa3oBaHUs, HUCIOJIB3Ys CBOMCTBa Jorapu(mos-
norapu@M CTeNeHu 1 JTorapru(M 4acTHOTO:

log a®=klog_a, ¢>0, c#l, a=0.

logﬁ[%]zlogca—logcb, c=0 ¢zl a=0 b=0

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

cucremy: 4 f lx) =0 pemmaenm MOJIyYEHHYIO CHCTEMY, 3alllChIBAEM OTBET.

glel =0

Xon paborsr:
3anucaTh 3a/laHAE B TETPaJb U PELIUTh.
3) PemnTh HEpaBeHCTBO

2
logzx(x +2x + 2)£ 2.
Pemenue: HepaBCHCTBO PAaBHOCHUJIBHO COBOKYITHOCTH CUCTEM
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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

.

IIpuMeHHM METO UHTEPBAJIOB

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

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

Kputepun onenkmn:

Ouenka "OTJIMYHO'" CTaBUTCSA, €ClIM paboTa BBINOJHEHA B IOJTHOM OOBEME C COOJIIOJEHHUEM
HEOOXOMMOW TIOCIIEAOBATEIFHOCTH ACWCTBUI; B OTBETE MPABHJIBHO M AaKKypaTHO BBIMOJHEHBI BCE
3aMKCy U BBIYUCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLEHKE "OTJIIMYHO", HO JOIMYILEHbI
2-3 Henmoyera.

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJI€
MPOBEACHUS PA0OTHI OBUIH JOMYIIEHBI OIITHOKH.

Ounenka ""Hey10BJIETBOPUTEJIBHO'" CTaBUTCS, €CIM paboTa BBHIIOJHEHA HE MOJIHOCTBIO UM 00bEM
BBITIOJTHEHHON YacTy pabOTHI HE MO3BOJISET CAENATh MPABUIBHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUrOHOMETPHYECKUX BbIPAsKEHUH

IIpakTuyeckoe 3ansaTue Ne 18

«PajuaHHBIH METO U3MEPEHH YIVIOB BPALUEHUs U CBA3b ¢ rpaaycHol Mmepoi. Haxoxxaenne
3HAYECHUH TPUTOHOMETPUYECKHUX QyHKIMID)

Heap padorbi: Hayuuthcs mepexoauTh OT pajMaHHON Mephl YIJIOB K IpaayCHONM M 0OpaTHO.
Hayuurtcs HaxoIuTh 3HAYSHUS TPUTOHOMETPUYECKUX (QYHKIUH 110 ONpPEeeTICHHIO.

Brinosinenue padorsl cnocodcTByeT GOPMUPOBAHMIO:

[Ipy6 ymeHme CBOOOIHO OINEPHPOBATH TMOHATHAMH: CTENEHb C IIENBIM IOKa3aTejeM, KOpeHb
HATYpaJbHOM CTENEHH, CTENeHb C palMOHAJIbHBIM II0Ka3aTelieM, CTENeHb C JIeHCTBUTEIbHBIM
(BelecTBEHHBIM) MTOKa3aTeseM, JorapudM ducia, CHHYC, KOCHHYC U TaHT€HC TPOU3BOJIBLHOTO YUCIIA;

IIpy8 ymeHue cBOOOJHO ONEpUPOBATh MOHATUSAMH: Tpaduk QyHKIUH, oOpaTHas ¢GyHKLHS,
KOMIO3UIMS (QYHKUMH, JTUHEHHas (QYHKUMS, KBaapaTuyHas (QYHKUMs, CTeNeHHas (YHKIUS C LENIbIM
nokaszaTejieM, TpPUTOHOMETpudyeckue  (yHKIMH, OOpaTHblE  TPUTOHOMETpUYEcKHe  (YHKIIHH,
noKasareiabHass M Jorapupmudeckas (yHKIUU; yMEHHE CTPOUTh TIpaduku (GYHKIUH, BBITOIHATH
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npeoOpa3oBaHUs rpadukoB GbyHKIHIH;
YMEHHE HCHOJb30BaTh Tpaduku (QyHKIMN JUISI M3YYEHHUsS MPOLECCOB M 3aBUCHUMOCTEH INPH PELICHUU
3ajad4 U3 JPYruxX Y4eOHBIX IMPEIMETOB M M3 PEANbHOM JKU3HU;BBIpaXXaThb (OPMYJIaMHU 3aBUCUMOCTH
MEXly BEIMYMHAMY; yMeHHue CBOOOJIHO ONEPHPOBATH MOHATUSMHU: YETHOCTD
(GyHKLIMH, TEPUOJUYHOCTh (DYHKIUH, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢bynkuuu, HawOosbpllee W HaWMEHbIIEe 3HAUYCHUS (YHKIMM Ha TNPOMEXKYTKE, yYMEHUE MPOBOIUTH
uccieioBaHue QpyHKIUHY; yYMEHHE
UCTOJB30BaTh CBOMCTBa M rpaduku (QYHKIUH AN pelieHus YpaBHEHUH, HEPaBEHCTB M 3a/1ady C
napameTpamu; u300pakaThb Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUH, HEPABEHCTB
U UX CUCTEM;

MarepunanbHoe obecrnieyeHue:

WuauBuayanbHble 3aaHNs, CIPABOYHBIE MAaTEPUAIbl, KOHCIIEKTBI JIEKLIUH.

3aganue:
1. Bripazute B pagnaHax BEIMYUHY yIJia, 33JJaHHOTO B Tpaaycax
a) 150° 6)450°  B) 40°
2. BeIpasute B rpajycax BeIUYHHY YIJIa, 33JaHHOTO B PaliaHax
x 6)4r  B) =
a) ik El
3. Ucnonp3ys ompeseneHus TPUTOHOMETpuYeckuX (GYHKIUHM, HAliAuTe 3HAKU STUX (DYHKUMN 17
YTJIOB:
" M
a) —210 0) T

Ilopsinok BbINOJIHEHHS PA0OTHI

1. Panuannas n rpaaycHasi Mepbl CBSA3aHbI 3aBUCUMOCTBIO 1807 = w paduem, HoaTOMy 1% = 1;;,,
3HAYUT & * = ;fbrxp.:zdmn.

2. UToOB!I BBIPA3UThH YTOJl B TPAIYCHOM Mepe BOCIIOIB3yUTECh COOTHOLICHUEM 1pad = %

3. Hauepture eauHUYHYIO OKpPYKHOCTb, OTJIOKUTE 3aJaHHBIM  yroia, IIOMHS, 4TO

MOJIOKUTEITFHBIM CUHUTACTCS yTOJI, OTKJIAbIBAEMBIA MPOTHUB YAaCOBOW CTPEIIKH, a OTPUIATECIEHBIM — 10
YacOBOM CTpEJIKE.

o Cunycom yena o Hasvleaemcsi OpOUHAMA MOYKU eOUHUYHOU OKPYHCHOCMU, NOJVYEHHOU Npu
no8OpoOme HAYANbHO20 paouyca Ha Y20l q.

e Kocunycom yena o Hazwléaemcs adOCyucca mouku eOUHUYHOU OKPYICHOCHMU, NOJVYeHHOU npu
no8OpoOme HAYANbHO20 paouyca Ha Y20l q.

o TanzeHcom yena o HA3bI8AEMCS. OMHOWEHUE OPOUHAMbL MOYKU eOUHUYHOU OKPYICHOCMU K ee
abcyucce.

e Komaneencom yena o. Hazvleaemcs OmHouieHue adCyuccol mouku eOUHUYHOL OKPYICHOCMU K ee
opouHame.

Xox pa0doThI:
1. Bripasute B paanaHax BEJIMUUHY yIJia, 33JaHHOTO B Ipajlycax
a) 120° ©)225° B)10°

o _T | o T, o — _T | °=!_1T_ o _T | F—
a) 120°=--120°=7F 6)228° = -225° =7 B)10° = 10°= T
2. BLIpaSI/ITC B rpaﬂycax BeJ'II/ILII/IHy erIa, 3aJaHHOI'O B paI[I/IaHaX
kLY 6)2_“ B) i
a) 5 2 ”
Im _ 12et am

a) == =108° 0) <=
] T 3 k]

1207 51T

B _gpe ) S I ggpe
-] T B

T s
3. Ucnonb3ys omnpeaencHusl TPUrOHOMETPHUSCKUX (DYHKIHMA, HAWANTE 3HAKH 3THX (GYHKUUH s
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YIJIOB:
T
a) —120° 6) +
[TocTpouM €IMHUYHYIO OKPYXXHOCTh M OTJOXHM JaHHbIE yIiIbl. Yroia—120° oTKiIaabBaeM IO
yacoBoii crpenke. Touka, cooTBeTcTBYytomas yriay —120° nexxur B |l uerBepTH, 3naqur,
cos(—120°) = 0, sin{-120% =< 0,
tg (—120°) = 0, etg(—120") = 0.

CDopMa NMpeacTaBjJdCHusd pedyjabTaTa: BIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oOTJMYHO'" CTaBUTCA, €clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TIOCTIEOBATEIIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIIIOJIHEHBI BCE
3alMCH U BEIYHCICHHA.

Ounenka "'Xxopomo' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAHUS K OLEHKE "OTJIIMYHO", HO JOIYILEHbI
2-3 Henoyera.

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IOJHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJI€
MIPOBEICHUS paOOTHI OBUTH JOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1eTBOPUTEIbHO' CTaBUTCS, €CJIH pabOTa BBHIIIOJIHEHA HE MOJHOCTHIO UIH 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE IMO3BOJISET CENIATh MIPABIIILHBIX BBEIBOJIOB.

Tema 2.1 OcHOBHBIE OHATHS TPUTOHOMETPHUH.
IIpeoOpa3oBanue TPUTOHOMETPUYECKHUX BbIPAKEeHU

IIpakTuyeckoe 3ansaTue Ne 19

«IIpeobpa3oBanne TPUTOHOMETPHYECKHUX BbIpaskeHNH. OCHOBHbIC TPDUTOHOMETPHYECKHE
TOK/AECTBA)

Henabr paGorpi: HayunTbecs HaxXoAuTh 3HAUYEHHUS TPUTOHOMETPUYECKUX (YHKIUM, HCHOJIb3Ys
OCHOBHBIE€ TPUTOHOMETPUUECKHUE TOKIECTBA.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[Ipy6 ymeHme CBOOOIHO ONEPHPOBATH MOHATHUSMH: CTENEHb C IENbIM IOKa3aTelleM, KOPEHb
HaTypaJbHOM CTENEHM, CTENeHb C palMOHAJIbHBIM II0OKa3aTelieM, CTeNeHb C JAeHCTBUTEIbHBIM
(BemiecTBEHHBIM) MOKa3aTeseM, JIorapudm uncia, CHHYC, KOCUHYC U TAaHT€HC MPOU3BOJILHOTO YUCIIA,

IIpy8 ymeHue cBOOOJHO oONEpHpPOBaTh MOHATUSAMH: Tpaduk QyHKIUM, oOpaTHas (QyHKLHS,
KOMIIO3UIMS (PYHKUIMH, JMHEHHass (QYHKUMS, KBaapaTuyHas (QYHKUMs, CTETNEeHHas (YHKIUS C LENbIM
nokaszaTejieM, TpPUTOHOMETpudeckue  (yHKIMH, OOpaTHble  TPUTOHOMETpUYEcKHe  (YHKIIMH,
MoKasareiabHas M Jorapupmudeckas (yHKIUU; yMEHHUE CTPOUTHh Trpapuku (QYyHKUUN, BBIIOIHSITH
npeoOpa3oBaHus rpauKoB GbyHKIH;
YMEHHE HWCIOJBh30BaTh Tpaduku (YHKIHMN JUISI U3y4EHHs] TMPOIECCOB W 3aBHCHMOCTEH TpH peIIeHUH
3aja4 U3 JPYruX Y4eOHBIX IMPEIMETOB M M3 PEANbHOM JKU3HU;BBIpaKaTh (OPMYJIaMHU 3aBUCHUMOCTH
MEXy BEIIMYHHAMHU; yMeHHue CBOOOJIHO OTEPHPOBATH MOHITHUSMHU: YETHOCTD
(GyHKINH, TEPUOIUYHOCTh (DYHKIIMM, OTPAHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢byHknuu, HawOoJbIlee W HaWMEHbIee 3HAUYeHUS (YHKIMM Ha TPOMEXKYTKE, YMEHHE MPOBOIUTH
uccieioBaHue QPyHKIUHY; YMEHHU €
WCTIOJB30BaTh CBOWMCTBa W rpaduku (QYHKIWN Ui pelleHUs ypaBHEHWH, HEpaBEeHCTB M 3aaad C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHHUH, HEPABEHCTB
U MX CHCTEM;
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MarepuajnbHoe o0ecnieyeHue:
I/IH,Z[I/IBI/I,Z[yaJIBHI:Ie 3alaHuA, CIIPAaBOYHBIC MaTCpUaJibl, KOHCIICKTLI HGKHHﬁ.

3aganmue:
Haiinure 3HaYCHMS TPUTOHOMETPUYECKUX (DYHKIIUH, €CIIH U3BECTHO:
g
Dsinow==, S zmaw
13 2
k| T
2) cos 0= — -, =i —
a 2

g
M= — —, = <0
3) tg oy SEE T

Iopsiiok BbINOJHEHUSI PA0OTHI

1. 3anummTe, YTO JAHO B 3aJaHUH.

2. 3anumuTte (HOpMyNbl OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB, COJEpIKAIIUe JIaHHYIO
(GYHKIHIO U TY, KOTOPYIO HEOOX0AUMO HAMNTH.

3. Boipasute HeusBecTHylo ¢yHkiuio. Eciu HeoOXoaumMo u3BIE€Yb KBaJApaTHBIA KOPEHb, TO
OTIpEIeNIUTE 3HAK HCKOMOHW (PYHKIIMH, UCIIOJIB3YS 3aJaHHYIO YETBEPTh.

4. BpluncnuTe 3HAYEHUS BCEX HEM3BECTHBIX (DYHKIIHIA.

Xox pabdoThI:
Haiigure 3HaueHus: TpUroHOMETpUYECKUX (DYHKIUHN, €CITU U3BECTHO:
k|
1) cos x=10.8, Tﬂ == 2w
2) sin = IZI,E:,E s |
1T
= — =, — =
3) tg 3y TEeTw
kli
: M= —_— o
a) Jlano: cos w=10.8, == <e= 2z
Haiitu: sin o, tg « ctg o

Pemenue: 1)3anuiiemM oCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO

cos? o 4sin® w=1

BeIpazum u3 Hero HCKOMY QYHKIHIO sin = +~/1 — caz? o
Tax xak cuHyc B |V~ derBepTh  WMeeT  OTpUIATENbHOC  3HAYCHHE,  TO
sin = —/1 — 0,6% = —0,36 = —0,6.
2) 3anuinemM OCHOBHOE TPHTOHOMETPHUYECKOE TOXKIECTBO

zim o

tg ==

4 ros

[ToacTaBuM M3BECTHBIC 3HAUCHUS U HAWEM HEM3BECTHYIO (PYHKITHIO
—0.6 & 3

tg o= =——=——=-0,75

0.8 8 4
3) 3amuiiieM OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO
tgooetge =1
1
Bripazum u3 HEeTo HCKOMYIO (DYHKITUIO ttg 5= o
4 1 1
ctg = ——=-1—
4 3 3
0) aHo: ) sin = D,E.,E =i
Haiitn: ros o, tg o, etg ®

Pemenue: 1)3anuiiemM 0oCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO

cos? o 4sin® w=1

Bripazum u3 HeT0 HCKOMYIO QYHKIUIO ros = 4~/1 — zin? o
Tak kak kocunyc Bo |l 4eTBepTH OTpHUIIATENCH, TO cos = —1 — 0,36 = —0.8.
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2) 3anuiieM OCHOBHOE TPUTOHOMETPHUIECKOE TOXKIACCTBO

zin
tp m=
4 ros o
[TogcTaBUM U3BECTHBIC 3HAYCHUS U HAMIEM HEM3BECTHYIO ()YHKIIHIO
0.6 f 3
tg = :——:——Z—D,TS
5" 0eT T8 T a

3) 3amnuiieM OCHOBHOE TPUTOHOMETPHYECKOE TOXKIIECTBO
tg oootge =1
1
Bripazum 13 HEro UCKOMYIO (PYHKIHIO ctg o= o
4 1

b k= —— = =1 —
ct4 3 E

. =_3t
B) JlaHo: tg o= —2,7 <x<m®

Haiitn: cos o, sin o ptg

Pemenue: 1) 3anuieM 0CHOBHOE TPUTOHOMETPHUYECKOE TOKIACCTBO
tg oootge =1

1 1
BbIpazuM 13 HEro HCKOMy0 (QYHKIUIO ctg o= —— ctg = —1;

tgec

2) 3anuiieM OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO
1

1+ té'z B= cose oo
L

Bripazum u3 Hero HCKoMyro QYHKIUIO £os = + Fewres

Tax xak kocunyc Bo |l yeTBepTH oTpHIaTENEH, TO £ox &= — =——=-

3) 3anuieM OCHOBHOE TPUTOHOMETPHUUYECKOE TOKIECTBO

cos? o 4sin® w=1

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

Tax kak curyc Bo || 4eTBepTH MOTOKHUTETBHBIN, TO sin &= /1 — 0,64 =~/T,36 = 0,6,

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIEeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUS.

Ouenka "'xopoio' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 Hezouera.

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIITOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPABUIbHBIE PE3YyNbTaThl U BBIBOJBI; B XOJ€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

OueHka "Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CIIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIIBHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIE IOHATHSA TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUrOHOMETPHYECKHUX BbIPAKEHUH
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IIpakTyeckoe 3ansaTue Ne 20
«IIpeoOpa3oBaHusi TPUTOHOMETPHYECKUX BbIpakeHUil. POpMYJIbl CJI0/KEHUS, YIBOCHHUS.
DopmyJibl IPUBEAEHUD)

Heas paborbl: HayunThcsi mpeoOpazoBBIBATE TPUTOHOMETPUYECKHUE BBIPAKCHHS, HCIIONb3YS
TPUTOHOMETpHUYECKUE (POPMYIIBI.

BbinosiHeHue padoThl cOCOGCTBYET (POPMHPOBAHUIO

[TIpy6 ymeHue cBOOOJHO ONEPUPOBATH TMOHATHSMHU: CTEHEHb C LEJIBIM IIOKa3aTeleM, KOPEHb
HATypaJlbHOM CTENeHH, CTENEeHb C pPAlUOHAJIBHBIM IOKa3aTelleM, CTeNeHb C JACHCTBUTEIbHBIM
(BelecTBEHHBIM) ITOKa3aTelIeM, JIOrapu(M 4uciia, CHHYC, KOCUHYC U TAHT€HC IPOU3BOJIBHOTO YHCIIA;

[Ipy8 ymMeHme cBOOOTHO ONEpUPOBATH MOHATUAMH: Tpaduk QyHKIUMH, oOpaTHas QYHKIIUA,
KOMIO3ULUS (DYHKIUHA, TuHEHHas (QyHKIUS, KBagpaTU4Has (QYyHKIUS, CTereHHas (QYHKIHS C LENIbIM
MoKaszaTeineM, TPUTOHOMETpHYeCKHe  (QYHKIMH, OOpaTHble  TpUTOHOMeTpHyeckue  (pyHKIuM,
nokaszaTenbHass W Jorapugmuueckas (QyHKIUH, YMEHHE CTPOUTH TpaduKd (YHKIHUNA, BBITOIHATH
npeoOpa3oBaHUs rpadukoB GbyHKIM;
YMEHHE HCIOJb30BaTh Tpaduku (QYyHKIMN JUISI U3yYSHHs TPOIECCOB M 3aBHCUMOCTEH MpPH pelICHUH
3a7a4 M3 JPYruxX y4eOHBIX NPEJAMETOB M W3 PEAIbHON >KHU3HU;BBIpaXaTh (OpPMYITaMH 3aBHCUMOCTH
MEXy BEIMYMHAMHU; yMeHHue CBOOOJIHO ONEePHPOBATH MOHITUSMHU: YETHOCTD
(GYHKIMH, TEPUOAUYHOCTh (DYHKIIUH, OTPAaHHYCHHOCTh (YHKIMH, MOHOTOHHOCTh (DYHKIIHH, SKCTPEMYM
¢bynkuuu, HawOoJbIIee W HaWMEHbIIEe 3HAUYCHUS (YHKIMHM Ha TNPOMEXKYTKE, YMEHHE MPOBOIUTH
uccienoBaHne GpyHKINY; yMEHHE
UCTOJB30BaTh CBOWCTBa M rpaduku (QYHKIUH AN pelmieHus YpaBHEHUH, HEPaBEHCTB M 3a/ady C
napameTpamu; U300pakaTh Ha KOOPJHMHATHOH TNIOCKOCTH MHOXKECTBA PEIICHHUI YpaBHEHHI, HEPAaBEHCTB
U MX CHCTEM;

MarepuajbHoe obecnedeHne:

WuauBuyanbHbIEC 3aJaHNS, CIIPAaBOYHBIE MAaTEPUAIbl, KOHCTIEKTHI JICKITHA.

3ananmue:

cioel?® ¢ oed3” —2inll v 2indd
corGa™ 21 67 + cord 620 547

1.Beraucnure
k| 2 T T
K= —-; = —-—" el — = fi == —,

2. JlaHo cos ;i cosf o T s TR

Hatigure sinfe« — 27,
ginle—fleogf +oosle —flaing

3.JlokaKHTe TOKACCTBO: o — o = tgn

IMopsanox BbIMOTHEHUS PAGOTHI

1) 3anuimuTe 3aJaHue W ONpeAeiuTe, KakuMH (OpMyJaMHU TPUTOHOMETPHH HYKHO
BOCIIOJIb30BaThCA.

2) [Tpumenurte 3t HOPMYITHI.

3) YrpocTuTe NOJyduBIIEeCsS BhIpaKeHHE. BbIUMcIUTE, €caM 3T0 HeoOXOAWMO, 3HAUYCHHE
BBIPKCHUSI.

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

2i120% ¢ 022 57+ coe2 020257

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

sim20® « pos259" + cos20" « sinZ25"°

HHH peUICHUSA HaM HCO6XOHI/IMO HUCIIOJIB30BAaTh (bOpMyHBI CJIOKCHHUA:
coslee + B) = cose « cosf F sine - sinf
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sinle + £ = sine - cosf + cose - sing
cos71% - pos26% + 5inT1%  sin26°  coz(T1% — 26%) cosdS®

= = =tgih® =1
sin20" - cos25° + cos20° ¢ 5in25° sinl20° + 25%)  sindS° 4
e 3. r . T
2. laHo sin = cosf = o] y esm U= =
Hatigure sinfe + 47,
Pewenue: Jlns  pelieHdss ~ HaM  HYKHO  HCIOIB30BaTh  (DOPMYIy  CIIOKEHHS

sinlee + £ = sina - cosf + cose - sing

Ho HaM HEU3BECTHHI sHa4ueHHA ros ® H sing.

Haiinem cHavasa 3T 3HaYCHHMS, HCIOJIBb3Ys OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO:
cos? o 4sin® w=1

BeIpa3uM 13 HEro HCKOMYIO0 (QYHKLUIO cos 6= +~1 — sin® &

zsind = +.01 — cos?f

Tak kak KOCUHYC BO || YETBCPTHU OTPULIATCIICH, TO ros = — 1-— i= — = —i = —E
Y p p ? 133 122 139 ir’

o . 16 23 16 k] k]
Tak kak CHUHYC B | YEeTBCPTHU HNOJOKUTCIBHBIU, TO sinf[ = Jl T = |m-——= |—== 3

25 25 25

HO,Z[CTaBI/IM HaﬁHeHHBIC 3HAUYCHUS B (bOpMy.Hy W BBIYUCJIUM 3HAUCHHC
sinfoc +4).

17

stale+f) =375+ =% m- B

g 4 (15)3_32 45 13
17 5\ 17/

gints -5 conf +ooale - fleing
coale—F) conf —ginle —feing

3.JlokaxxuTe TOXKIACCTBO: too

Z[OKa?»aTCHBCTBOZ
Brimnmem OTACIIBHO JICBYIO YaCTh TOXKACCTBA U Hpeo6pa3yeM €C, UCITOJIb3YsL (l)OpMyJ'IbI CJIOKCHUA:
gintw—fleosf +ooale —fleing _ @nie-F+5H _ mine

coale—F) conf —ginle —Flzing  coafe—F+f  come
tg o= tg o

= tgn

ToxxmecTBO IOKa3aHoO.

Bo3MokeH W apyroi cnocob JoKa3aTebCTBa:
ginte—flcosf +coale —flalng _ Ceine cosf —coow S0 coof + (roew coaf +eine singleing
coale—f) conf —minle —fleing  Coose-cont +eine sinf) cosf — (eine conf —coew sinfloing
Packpoem ckOOKH ¥ MpHUBEIEM M0I00HBIE CllaraeMbie
sing - costf — cose - sing - cosP + cose - cosf - sing 4 sing o sintf sine o cost B + sing - sint g

" cose e cost R + sine  sind - cosf — sing o cosf o sing + cose sin?f cose o cos?f + cose o sin?
sing (o2 8 4 sin? @) sing

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

tg m=1fg ™
(I)opMa NpeaACTaBJICHUA Pe3yabTaTa: BEIIIOJIHCHHOC 3a/IaHNE

Kpurepun onenkn:
Ouenka "oTJMYHO'" CTaBUTCA, €Cid paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HEO0OXOIMMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
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3aMKCH U BBIYUCIICHUS.

Ouenka '"'xopomo' cTaBUTCs, €CIU BBIOJIHEHBI TPEOOBaHUS K OLEHKE "OTIUYHO", HO JOMYIICHBI
2-3 "Henmouera.

Ouenka "y10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJI€TBOPUTEJIbHO'" CTaBUTCS, €CIIM padOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENATh MPABIIILHBIX BEIBOJIOB.

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

IIpakTnyeckoe 3ansaTue Ne 21

«IIpeoOpa3oBaHusi TPMTOHOMETPHYECKUX BbhIpa:keHuii. [IpeodpasoBanue cyMMbl
TPUrOHOMeTpUYecKNX (pyHKIMii B npousBeneHue. [IpeodpazoBanue npousBeaeHus
TPUTOHOMETPUUYECKHX (PYHKIUI ¢ CyMMY»

Henbr padorbl: HayunTbes mnpeoOpa3oBbIBaTH TPUTOHOMETPUYECKUE BBIPAKEHHUS, HCIOJB3YS
TPUTOHOMETPHUECKUE (POPMYJIBL.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[Ipy6 ymeHue CBOOOIHO ONEPHPOBATH MOHATHSAMH: CTENEHb C IIEJBIM IOKa3aTejeM, KOpEHb
HaTypaJbHOM CTENEHM, CTENEHb C palMOHAJIbHBIM II0Ka3aTelieM, CTENeHb C JIEHCTBUTEIbHBIM
(BelecTBEeHHBIM) TTOKa3aTelIeM, JIorapu(M Yuciia, CHHYC, KOCHHYC U TAHT€HC TIPOM3BOJIBHOTO YHCIIA;

[Ipy8 ymeHue cBOOOJHO oOmepUpoBaTh MOHATUSAMU: rpaduk GyHKIUM, oOpaTHas (QyHKIUS,
KOMIO3ULUS (DYHKIMHA, JTUHEHHAs (QYHKIUS, KBagpaTUdHas (QYHKIUS, CTereHHas (QYHKIHS C LENbIM
nokaszaTejieM, TpPUTOHOMETpudeckue  (yHKIMM, oOOpaTHble  TPUTOHOMETpUYecKHe  (YHKIIHH,
MoKasareiabHas M Jorapupmuyeckass (yHKIUU; yMEHHUE CTPOUTh TIpaduku (QYHKIUH, BBITOIHATH
npeoOpa3oBaHus rpauKoB GbyHKIH;
YMEHHE HCIOIb30BaTh Tpaduku (YyHKIHN JUTSI U3yYEHHs TPOIECCOB M 3aBHCUMOCTEH TPH pelIeHHH
3ajjad U3 JPYruX Y4eOHBIX IMPEIMETOB M M3 PEANbHOM JKU3HU;BBIpaKaTh (OPMYJIaMU 3aBUCUMOCTH
MEXy BEIIMYHMHAMHU; yMeHHue CBOOOHO ONEepUpOBaTh MOHITHUSMHU: YETHOCTD
(GYHKLINH, TEPUOJUYHOCTh (DYHKIIMM, OTPAHUYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢bynknuu, HawOoJbllee W HaWMEHbIee 3HAUYeHUS (YHKIMM Ha TNPOMEXKYTKE, YMEHHE MPOBOIUTH
uccieioBaHue QpyHKIUHY; yMeHue
WCTIOJB30BaTh CBOWCTBa W Trpaduku (QYHKIUH A pemieHus YpaBHEHWH, HEPaBeHCTB M 3a/ad C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHMH, HEPABEHCTB
U MIX CHCTEM;

MarepunanbHoe obecrniedeHue:

WuauBuyanbHbIC 3aJaHNS, CIIPAaBOYHBIE MAaTEPUATbI, KOHCTICKTHI JICKITHA.

3ananue:
o (173" —z2in42”
1. Haiigure 3Ha4eHUE BHIPAKEHUS: ——
el 2 —cosd?

Eal1e0° — ) coallan® —elty (907 — i)

TnlI0° + e cbg (907 + 6 LR (F0P +&)
212 +20HEE

2. YrpocTuTe BbIpaXEeHHUE:

3. JloKaxxuTe TOXKIACCTBO: = tgdu

FOE2 E +COEEE

IHopsaoK BbINIOJIHEHHS PA0OTHI
1) 3anummTe 3amaHMe W ONpPEACIHTe, KaKMMU (OpPMyJaMH TPUTOHOMETPHU  HYXKHO
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BOCIIOJIb30BaThCSI.
2) Ipumenure 3T HOPMYIIBL.

3) YopoctuTe MOJyYMBINEECS BbIpaKEHHE. BblYMCINTE, €caM 3TO HEOOXOAMMO, 3HAYCHHE
BBIPAKCHHUS.

Xon paboThr:

o t163% —z2in22”
1. Haiinure 3Ha4eHKE BEIPAKEHUSL: ———————

ro26a” — coe22”

Jlnst pemieHus HaM HYKHO BOCIIOJIB30BaThCs (hopMyiamMu HpeoOpa3oBaHUS CYMMbI M pPa3HOCTH
TPUTOHOMETPHUECKUX (DYHKLUN B IPOU3BEICHUE:

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

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

2. YHpocTUTe BbIpa)KEeHUE:

[Ipu pemieHun 3TOro 3aJaHusl HY)KHO IPUMEHUTH (OpMyJibl npuBeAeHus. [lJis 3TOro BCIOMHUM
MHeMOHHYecKoe npaBwio: 1) Hazpanue (pyHKIMH He MEHSIETCA, €ClM K apryMEeHTy o npuOasisiercss —mn
unm N,

Hazpanue ¢QyHKIIMM MEHSETCs, €Clii K apryMeHTY o NMpuoOaBisercs —fn WIH ;—rn, n-
HEYETHOE YUCIIO.
2) CraBUTCS 3HaK UCXOAHOW (DYHKIIMH, CUUTAS , UTO Oi- OCTPBIN YTOJI.

Pewenue:
=t(180° + el - tgloc —180°) - cos(360° — &) —sing - tge c cosn COSR  COSf COSH o sie _
p= ey = ; pn — = " = o m = = Tineg
ctg[E—tx] oty lw +al) - CUS[T—R] g etge (—sinw)  ctga jrm— cose

2t +20 3w +EMN 5

3. JIoKaxxuTe TOXKIACCTBO: = tg3a

COSE + CO0SIE + 0 0SE e

Jlnst pemieHUs HaM HYKHO BOCIIOJIb30BaThCs (hopMysiamMu HpeoOpa3oBaHUs CyMMbl U pPa3HOCTH
TPUTOHOMETPUYECKHUX (YHKIIHI B IPOU3BEIACHHE.

Perienue:

B +21 10 +2M 5w
——————— =tgin

[ idrg vk Fre Y W vk iy
Boinuiiem oTienpHO J€BYIO YaCTh TOXK/IECTBA U MMpeoOpa3yeM ee, UCHOIb3ysl (OPMYJIbL:
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o O+Sm o-5o .
sing +2inde+2inie  Bine+sinie) +zinle | ZEMTTT OO HEMAR pigagcoag-2en+sinde

g ~g =
"; "-cm%ﬂmﬂn’ CorIE o0ah—2 @) +ooRIE

COSE +C0sIE +ComS e Cooee +cos5e) +condw 2eos

Bocronb3yemcst 4eTHOCThIO KOCHHYCa cosl—a) = rose
sinde - cos 2ee + sinde sinde - (eosde + 1) sindo

" eos3n o cozle 4+ cos3e cosde - (cos2e 4+ 1) rcosdm
tgdo = tgdo
ToxxaecTBO JOKa3aHO.

(I)opMa NMpeacTaBJdCHUsA pe3yJjibTaTa: BhIIIOJIHEHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HEOOXOIMMOM IOCIeI0BATeILHOCTH JICUCTBHI; B OTBETE MPABHWIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIMYHO", HO JOMYIIEHbI
2-3 Henmoyera.

Ounenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJI€
MIPOBEICHUS pa0OTHI OBUTH JOIYIIEHBI OIIHOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABWIBHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIE IOHATHS TPUTOHOMETPHUH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKUX BbIPAsKeHU

IIpakTuyeckoe 3ansaTue Ne 22

IHocTpoenue rpapukoB TPUTOHOMETPHYECKUX (PYHKIUI € MCIIOJIB30BAHHEM IeOMETPUYECKHX
npeodpazoBaHuii

Heanb padorbl: HayuuTthcs cTpouTh rpaduku TPUTOHOMETPUUECKUX (QYHKIUI

BbinosiHeHune pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

[IP65 ymeHue omepupoBaTh MOHSATHSAMHU: palMOHalbHas (YHKLIHMA, IOKa3aTelabHas (QYyHKLUS,
CTeneHHas QpyHKuusl, Jorapudmuueckas pyHKIMs, TPUTOHOMETpUYECKUe PyHKINU, oOpaTHbIE (YHKIIHH;
YMEHHUE CTPOUTh I'padMKH M3YYEHHBIX (YHKIUH, UCIONb30BaTh rpaUKU NpPU M3YYEHUHU INPOLECCOB U
3aBUCHUMOCTEH, MpH pEIIeHWH 3aJad U3 JPYrux Y4eOHbIX HPEIMETOB U 3aJad U3 PealbHOM >KU3HU;
BbIpaXaTh (JOPMYJIaMHU 3aBUCMOCTH MEX]y BETMUYNHAMU;

[Ipy6 ymeHme CBOOOIHO OINEPHPOBATH MOHATHAMH: CTENEHb C IIENBIM IOKa3aTejeM, KOpeHb
HATypaJbHOH CTENEHM, CTENeHb C palMOHAJIBHBIM II0Ka3aTeleM, CTENeHb C JACHCTBUTEIbHBIM
(BelecTBEHHBIM) MTOKa3aTeneM, Jorapudm 4rciia, CHHYC, KOCUHYC U TAaHT'€HC ITPOU3BOJIBLHOTO YUCIIA;

IIpy8 ymeHue cBOOOJHO OmMEpUpPOBATh MOHATUSAMH: Tpaduk QyHKIMH, oOpaTHas (GyHKUHS,
KOMITO3UIMS (PYHKUMM, JWHEHHas (QYHKUMs, KBaJapaTuyHas (QYHKIUS, CTENEHHas (QYHKIMS C LEJIbIM
nokaszaTejieM, TpPUTOHOMETpudyeckue  (yHKIMH, OOpaTHblE  TPUTOHOMETpUYEcKHe  (YHKIIHH,
nokasareiabHass M Jorapupmudeckas (yHKIUU; yMEHHE CTPOUTh TIpaduku (QYHKIUH, BBITOIHATH
npeoOpa3oBaHus rpauKoB GbyHKIH;
YMEHHE HCIOJIb30BaTh Tpapuku (GYHKIUM JUIsi M3Y4EeHHsS HPOLECCOB M 3aBUCUMOCTEH INpHU pelIeHUuu
3aja4 U3 JPYruX Y4eOHBIX IMPEIMETOB M M3 PEANbHOM JKU3HU;BBIpaKaTh (OPMYJIaMHU 3aBUCHUMOCTH
MEX/y BeIMYMHAMY; yMeHHE CBOOOJHO ONEpPUPOBATh MOHITUIMU: YETHOCTD
(GyHKINH, TEPUOJUYHOCTh (DYHKIIMM, OTPAHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
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¢byHKIMKM, HawOoibllee W HaWMEHbIIEe 3HA4YeHUS (QYHKIMHM Ha IPOMEXKYTKE; YMEHHE ITPOBOANTH
uccleloBaHue (PYHKINH; YMEHU €
UCTIONIB30BAaTh CBOMCTBa W Tpaduku (yHKIMH A7 pelmeHWs YpaBHEHHUH, HEpaBEHCTB W 331a4 C
napameTpamu; u300pakaTh Ha KOOPAMHATHOW INIOCKOCTH MHOKECTBA PEIICHUH ypaBHEHH, HEPABEHCTB
U UX CHCTEM;

MarepunanbHoe obecrnieyeHue:

WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MaTEPHAIbl, KOHCIICKTHI JICKIIHH.

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

IMopsanok BbINOTHEHHSI PA0OTHI:

[Tpu nocTpoeHnn rpaduka Hy>KHO BOCIIOJIB30BATHCS MPEOOPA30OBAHUSIMU TPAPHUKOB.

1.y = f(X) + b — rpapux ¢ynkuuu nonydaercs u3 rpadpuka ¢yHkuum Y = f(X) myrem
napajuIelIbHOTO TepeHoca 3Toro rpaduka Ha BenuuuHy Baojib ot OY. Ilpu stom, ecnu b>0, To rpadux
¢bynkuu f(X) + b pacnonaraercs Boiie rpaduka Gynkuuu f(x), ecau b<0, To HiKe 3TOTrO rpaduKa.

2.y = f (X + b) — rpadux dyHkuuu momydaercss u3 rpadpuka ¢yHkipu y = f(X) ¢ momoInso
MapajuIeIbHOTO MepPeHoca AToro rpaduka Ha BenuduHy b BIoib ocu OX, mipu 3ToM, eciau b>0, To caBur
BJICBO, a eciii b<0, TO CABHT BIPABO.

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

4.y = a f(x) — rpadux ¢ysxuuu nomydaercs u3 rpaduka ¢yHkuuu y = f(X) ¢ moMmormbro
pacTspKeHHs WK cxxatus rpaduka mo ocu OY nponopuuoHaibHO KOAGGHUIUESHTY @, TPUYeM,

eciu @ > 1, To Bce opanHaThI rpaduka af(X) yBelIMYuBarOTCS B @ pa3, eciu a < 1, TO yMEHBIIAKTCS
B a pas.

5.y = fla x) — rpaduk ¢yHkuu mnonydaercs u3 rpaduka ¢yHkimuu y = f(X) ¢ momormipro
pacTsDKEHHS WK CKaTHsl BIOJb ocd OX MponopiuoHaibHO KOAPPUIMESHTY a, IpryeM, ecid, a > 1, To
rpaduk cxumaercs B a pas, eciu 0 < a <1, To pactaruBaercs B 1/a pas.

6.y = | f (x) - IS IOCTPOEHMsI ATOTO rpaduka HY)KHO NOCTpOUTh Tpapuk pyHkmu y = f(x) u

0To0pa3uTh oTHOCUTENBHO ocu OX Te yacTH rpaduka, KOTOpble PaCHOI0KEHbI HUXKE 3TOH OCH.
[Tocne moctpoenus rpaduka NpoBeauTe ucciaeaoBanrne QyHKIUHU 110 o0LIel cxeme.

Xona padoTsl
[Toctpouts rpaduk GyHKUMH y = 2eos(x+ ;—r]. 3anucath CBOICTBa 3TOM PyHKIUH.

CHavasna noctpouM rpaguk GpyHKIMA ¥ = cosx
Iepenecem rpaduk dyHKimm ¥ = cosx Ha 7 BeBo. [lomydnm rpaduk dyHKmm ¥ = cos(x + 7.

PactsaeM rpadux nomyuduBiieics GpyHkuuu B 2 pasza B1oib ocu Oy.

s
) =2C08| X+
! (3]

Uccnenyem ynkiuto mo oOmiei cxeme:

1. D(y)=R;
2. E(y) =[-2; 2]
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3. y=0, mpu X=m/6 + wn, n € Z;
4. OyHKuuMs 00IIero BUA.

5. OynHkUsA HEMOHOTOHHaS,
npu X € (2n/3 + 2mn; 5n/3 + 2mn) - byHKIHSA BO3PACTACT;
npu X € (-n/3 + 27n;2 w/3 + 2nn) — hyHKIMS yOBIBAET;

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

7. T=2m.

(I)opMa NMpeacCTaBJdCHUA pe3yjabTaTa: BhIIIOJITHECHHOC 3a1aHUC

Kpurepun oneHku:

Ounenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIOJIECHUEM
HEOOXOMMOM IOCIIeI0BATEILHOCTH JICUCTBHI; B OTBETE MPABHWIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIUCH U BBIYHMCIICHUS.

Ouenka "Xopouo' cTaBUTCS, €CIM BBHIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIMYHO", HO JOIMYIIECHbI
2-3 Henmouera.

Ounenka "y10BJIeTBOPHUTEIBHO' CTAaBUTCS, €clid PabOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISICT MOJNYYUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJIBI, B XOJE
MPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIHUOKH.

OueHka "Hey10BJIeTBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH pabOThI HE MTO3BOJISCT CACIATh MPABHIIbHBIX BHIBOJIOB.

Tema 2.2 Tpuronomerpuyeckue ypaBHeHHs 1 HEPABEHCTBA
IIpakTuyeckoe 3ansaTue Ne 23
«IIpocreiiue TPUrOHOMETPHYECKHE YPABHEHUS 1 HEPABEHCTBA)

Iean padotbi: HayunThcs pemaTth NpocTeine TpPUroHOMETPHUECKUE YPaBHEHHS.

BoinosiHeHue padoThbl coco6CTBYET (POPMHUPOBAHUIO

I1P63 ymeHue omepupoBaTh MHOHATUSAMH: palMOHAJIbHBIE, HpPpAIMOHAIbHBIE, I1OKa3aTeNIbHBIE,
CTETIEHHBIE, JIOTapU(PMHUECKUE, TPUTOHOMETPUYECKHE YPABHEHUS M HEPABEHCTBAa, MX CUCTEeMBLIIpy6
yMEHHE CBOOOJHO OINEPUPOBATH MOHATHSAMM: CTENEHb C IIeJbIM IOKa3aTeJeM, KOpeHb HaTypalbHOM
CTETIEHH, CTENEHb C pPAlMOHAIBHBIM I[OKAa3aTeJeM, CTENeHb C JICHCTBUTEIBHBIM (BEUIICCTBEHHBIM)
nokasartesuem, Jorapudm yucia, CHHYC, KOCHHYC U TAaHT€HC ITPOU3BOJILHOTO YHCIIa;

[1Py7 ymenue onepupoBaTh MOHATUSAMU: TOKIECTBO, TOXKAECTBEHHOE MPeoOpa3oBaHUE, ypaBHEHUE,
HEpaBEHCTBO, CUCTEMa YPABHEHUI M HEPABEHCTB, PABHOCHIBLHOCTh YPAaBHEHH, HEPABEHCTB U CHCTEM,
panroHaIbHbIE, MppalroHalIbHBIE, noKa3aTeJbHbIE, CTETICHHBIE, JorapupMHIECKue,
TPUTOHOMETPUUYECKUE ypaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHE pPEIIaTh YPaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JIMYHBIX TPUEMOB; PEIIaTh YPaBHEHUS, HEPABEHCTBA U CHCTEMBI C TTapaMETPOM;
IPUMEHATh YPaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI JUISl PEIICHUS MaTeMaTHYeCKUX 33734 M 33734 M3
pa3IMYHbIX 00JacTel HayKH U pealibHOM JKU3HH,

IIpy8 ymeHue cBOOOJHO ONEpUpPOBAaTh MOHATUSAMH: Tpaduk QyHKIMH, oOpaTHas (QyHKUHS,
KOMIO3UIMS (QYHKUMH, JUHEHHas (QyHKUMS, KBaapaTuyHas (QYHKUMs, CTeNeHHas (YHKIUS C LENIbIM
nokaszaTejieM, TpPUTOHOMETpudeckue  (yHKIMH, OOpaTHblE  TPUTOHOMETpUYECKHue  (YHKIIUH,
noKasareiabHass M Jorapupmudeckas (yHKIUU; yMEHHE CTPOUTh TIpaduku (QYHKIUH, BBITOIHATH
npeoOpa3oBaHus rpauKoB GbyHKIH;
YMEHHE HWCIOIBh30BaTh Tpaduku (YHKIHMN JUTSI U3yYSHHs TPOIECCOB M 3aBHCUMOCTEH TPH pelIeHHH
3aja4 U3 JPYruX Y4eOHBIX IMPEIMETOB M M3 PEANbHOM JKU3HU;BBIpaKaTh (OPMYJIaMHU 3aBUCHUMOCTH
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MEXIy BEINYHHAMH; yYMEHHE CBOOOIHO ONEPUPOBATh MOHITUSIMH: YETHOCTh
(GyHKINH, TEPUOIUYHOCTh (DYHKIIMH, OTPAHUYCHHOCTh (DYHKIIMHM, MOHOTOHHOCTb (DYHKITUH, SKCTPEMYM
¢byHKuM, HawOoJbllee W HaWMEHbIIee 3HA4YCHUS (QYHKIMHM HAa IPOMEXYTKE; YMEHHE IPOBOIUTH
UccleIoBaHne (PYHKINH; yMeHHue
UCIIONIB30BAaTh CBOMCTBa W Tpauku (yHKUMH A pelIeHHs YpaBHEHHUH, HEpaBEHCTB W 33ja4 C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PEIICHUN ypaBHEHHH, HEPABEHCTB
U UX CHCTEM;

MarepunanbHoe obecrnieyeHue:

WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MaTEPHAIbl, KOHCIICKTHI JICKIIHH.

3ananmue:
Pemme TpuronoMeTpuuecKkrue ypaBHEHU:
1) cos3x =0
. T
2) sm(Zr - ;_) =-1

3) stgf{4x+5)=—3
4) cig (23:+5 = —?

5) sindx  cos3x + cosdy - zindr = i

IMopsinok BbINOJIHEHUS Pa0OTHI:

1. 3anucare ypaBHEHHE W OINPEACIHTh, K KaKOMy BHJYy OHO OTHOCUTCS W Kakod (opmyoii
HEOOXOMMO BOCIIOIL30BATHCS.

2. Pemuth ypaBHEHHE.

3. 3ammcarh OTBET.

Xoa paGoTsI:

Pemure TPUTOHOMCTPUYCCKNEC YPABHCHUS:
1) sindx =10

DTO ypaBHEHHE OTHOCUTCS K YACTHBIM CIIy4asiM, TO9TOMY KOPHH HaXOSATCs 110 popMyIie

r=m1 MNESZ

2y =mn, nes
T
X =N, MES

2
OTBeT:.x = ;—rﬂ, eSS
Tr —
2) coz (Sx + ;) =-1

910 YpaBHCHHEC OTHOCUTCA K YACTHBIM ClIydadM, IIOITOMY KOPHHU HAXOLATCA IIO (bopMlee

r=mw4+ 2N, MEZ

5I+;—E=H+ 2@, neZ
B =TE—;—[+ 2@, neZ

Bx = ZTE+ 2w, nel

r= E+ 5 nES
2T 2w
OTERT] * = E+ ??‘l_. nes

3) Zeozdr=-1
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1
Pasnennm o00e yacTn ypaBHeHus Ha 2. [loiy4um ypaBHeHHe: cos3x = — ;.
L
OTO ypaBHEHHE HE SBJSCTCS YacTHBIM CilydaeM, &= —..|e| < 1. TloaToMy OHO MMeeT pelieHue,
KOTOpPOE HaXOMUTCs Mo GpopMmyie: x = terecose + 2w, 7ES
Jxr =tarccoz(— é‘) + Zmn, neid
Jxr = 4w — arccos f_) + Zmn, Med
Jr =4(m — ;—r] + Zmn, nel
H
3x =iTﬂ+ 2mn, nes
oI

xr= i?+ 5 nES

2 2
OrtBeT: x = if+ Tﬂn, HEE

T E]

4 tg 6z —5)=-3
VpaBHEHHE UMEET pPEeLICHHE, KOTOPOE HaXOAUTCS 110 POpMyIIe: x = arctgn + mi, Ned

= V3
6x—¥=m"ctg ey + nEd
OyHKIUA ¥ = erotgx HEYETHAS, TIOOTOMY arotg (—x) = —orot gu,

4T

b — ;—r = —mrctg T!+ T, MES

T T
sty -3 = —E+m*1, MES

T T
br = —=4 -+ 7w, neS
[
T
il =E+1rm, nES
T T
r=—+4-M1, Nes
r2+5

T

OTEeT ¥ = E+Eﬂ, Nes

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

Buaum, uTo 1€ByI0 4aCcTh MOKHO CBEPHYTH IO (JOPMYJIaM CIIOKECHUSI:
coslee + ) = cose - cosf F sine - sinf

V3

coslbr — 3x) = =
S E]
cog dx = ?

Tenepp ypaBHeHHME SBISIETCS NPOCTEMIIMM M €ro KOPHM Haxoadarcs 1o  Qopmyse:
xr = torceosn + 2T, NES .

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

Jx =ig+ 2T, NES

T 21T
I—_E-FT?L nes
0] +:II i "
TBET.I—_lE—i- S . ME

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHNe

Kpurepum ouenku:
Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIEe0BAaTeILHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
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3aMKCH U BBIYUCIICHUS.

Ouenka '"xopomo' cTaBUTCs, €CIU BBINOJIHEHBI TPEOOBAHMS K OLEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 "Henmouera.

Ouenka "y10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh MPaBUIBHBIE PE3yAbTaThl U BBIBOJBI; B XOE
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJbHO' CTaBUTCS, €CJIM padOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENATh MPABIIILHBIX BEIBOJIOB.

Tema 2.2 Tpuronomerpnuyeckne ypaBHeHHs] 1 HEPaABEHCTBA
IIpakTyeckoe 3ansaTue Ne 24
«Tpuronomerpuyeckue ypaBHeHHsI M1 METOAbI HX PeLLICHHUS»
Heapb padorbl: HayunThcs pematb TPUrOHOMETPUUECKHE YPABHEHHUS.

BobinosiHeHHne pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

[1Py7 ymeHue onepupoBaTh MOHITUAMH: TOXKJIECTBO, TOXKJIECTBEHHOE IPeoOpa3oBaHue, ypaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YpPaBHEHHI W HEPAaBEHCTB, PaBHOCWJILHOCTb YPAaBHEHUMN, HEPABEHCTB U CHUCTEM,
palroHaIbHbIE, UppaloHaJIbHbIE, HoKa3aTesbHbIE, CTETIEHHbIE, JorapupmMuyuecKue,
TPUTOHOMETPUYECKHUE YPAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE pellaTh YpPaBHEHU I, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JINYHBIX IPUEMOB; peIllaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPOM;
IIPUMEHSTh YpaBHEHHs, HEPABEHCTBA, UX CHCTEMbI I pEIICHUs MaTeMaTUYECKUX 3ajad M 3ajad U3
pa3nuyHbIX 001acTell HAyKU U peaslbHOM KU3HH;

[Ipy8 ymeHue cBOOOTHO oOmepHpoBaTh MOHATUSAMH: rpaduk QyHKIMH, oOpaTHas QyHKIUS,
KOMMO3ULUS (PYHKIMH, TuHEeHHas (QyHKIUS, KBagpaTHuHas (DYHKIUS, CTeleHHas (QYHKIMS C LENIbIM
MOKa3zarejaeM, TPUTOHOMETpHYecKHe  (QyHKIMHM, oOpaTHble  TPUTOHOMETPHUYECKHE  (YHKIIMH,
nokaszaTeiabHass M Jorapugmuueckas (GYHKUUH; yMEHHE CTPOUTHh Trpaduku (QyHKIMHA, BBINOIHATH
npeoOpa3oBaHus rpadukoB GyHKIM;
YMEHHUE HCHOJIb30BaTh Ipaduku (YHKUUH JUId M3y4eHHs IMPOLECCOB M 3aBHUCUMOCTEH MpH pELIeHUU
3ala4 U3 JPYTUX Yy4eOHBIX NPEIMETOB M M3 PEaJbHOW JKU3HU;BBIpaKaTh (OpMynamMu 3aBUCUMOCTHU
MEXy BEIMYMHAMY; yMeHue CBOOO/IHO ONEepHpOBATH MOHATUSMU: YETHOCTh
(GyHKIUH, TEPUOANYHOCT (PYHKIIMH, OTPAaHUYEHHOCTh (DYHKLIMH, MOHOTOHHOCTh (DYHKLIMH, SKCTPEMYM
¢byHkuuu, HauOosbllee M HauMEHblIee 3HAaueHUs (YHKIMHM Ha TNPOMEXYTKE, yYMEHUE MPOBOIUTH
uccienoBaHue QyHKIUY; YMEHHU €
UCMOJb30BaTh CBOMCTBa M rpaduku (QyHKUIUN A8 pelieHus YpaBHEHUH, HEpaBeHCTB M 3a/1ad C
rapameTpamu; u300paXkaTh Ha KOOPIUHATHOM IJIOCKOCTH MHOXKECTBA PEIICHHUI YpaBHEHHI, HEPABEHCTB
U UX CUCTEM.

MarepuanbHoe o0ecnieyeHmne:

WHauBuayanbHble 3aaHNsL, CIPABOYHBIE MaTEpUAIbl, KOHCIIEKTHI JIEKIIHA.

3aganme:

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

2) 8sin’x 4 feosx —3 =10

3) btgir+tgxr—1=10

4) sindx + sin3x =10

5) costlm —x)+ Beoslm+ 21+ 7=10
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Ilopsinok BbINOJIHEHHS PadOTHI:

1. 3anummre ypaBHEHHE M OIpEIENUTe, KaKUM CIIOCOOOM YypaBHEHHME BO3MOXKHO CBECTH K
IIPOCTEUIINM YPABHEHUSM.

2. Ecnn Heo6XxoIuMo, BBEJUTE HOBYIO MEPEMEHHYIO M PELIMTE ypaBHEHHE OTHOCHUTEIBbHO ATOM
nepemeHHo. llocime pemeHuss ypaBHEHHMS C HOBOM IIEPEMEHHONM BEpHHUTECh K 3aMeHe. JloJbKHO
IIOJIYYUTBCS NPOCTEHIIEE TPUTOHOMETPUYECKOE YPaBHEHUE, PEIIUMB KOTOPOE, MOJYyYUM KOPHH JAHHOIO
ypaBHeHus. IloMHuUTE, 4TO, €ciaM ypaBHEHHME COIEPKUT (YHKLUUU ¥ = tgx,y = ctgxz, TO HEOOXOIUMO
YUYECThb UX 00JIaCTh OTpeIeIICHUsI.

3. Ecnu ypaBHeHHE MOKHO NPEACTaBUTb B BHUJEC IPOM3BEAECHUS HECKOJIbKUX MHOXHTENEH, U
IpaBas 4acTb PaBHA HYJIO, TO PA3JIOKUTE JIEBYIO YaCTh HA MHOKUTEJIM W MCIOJIb3YH IIPaBUIIO, KOIAA
IIPOU3BECHUE PAaBHO Hy0.  [IpupaBHAB KaXAbIl MHOXHUTEIb K HYJIO, IIOJYy4YUM HECKOJBKO
MPOCTEUIINX YpaBHEHUH, KOTOPbIE HEOOXOAMMO PEIIUTh, YUUTHIBAS 00JIACTh JOMTYCTUMBIX 3HAUYCHHH.

4. 3anumure OTBeT.

Xox pabdoThI:

Pemnre TpuroHomMeTpu4eCKUe ypaBHEHUS:

1) 2eos®s +ecosx =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

IlepeneceM | B n€ByI0 4acTh U MOJIYYUM IIOJIHOE KBAIPATHOE YPaBHEHUE

24t —1=0
D=1-4.2.(-11 =9, D=3
-1-3
tlz—:_lj
-14+3 2 1
g =————m——=—= -
: 4 4 2
BepHemcs k cTapoii mepeMeHHOM:
rosy = —1 5 N)0%1 cosxr = 3

HOJ-Iqu/IHI/I JaBa HpOCTGP’IIHHX TpI/IFOHOMeTpI/IlICCKI/IX ypaBHeHI/ISI, HepBoe OTHOCHUTCA K YaCTHBIM
CIly4asM, a BTOpOe penraercs mo obieit popmysie. Permmm ux.
Drosx = -1
r=w+4+ 2mn. Nel
1
Z)t:'us:r: =3

[y

r = t+mrcros E+ 2T, NES
r= i§+ 2T, NES
OTEeT x =W+ 2mEn, x = ig+ 2mn, nel
2) 2cosr 4+ sinr —1=10
Pemrenne:

910 YpaBHCHUEC COACPKUT Pa3HOMMCHHBIC (byHKHHH, MMO3TOMY Cpa3y BBCCTHU HOBYIO IICPECMCHHYHO
HE MMOJTYYHTCS.

BOCHOJ’IL3yeMC$I OCHOBHBIM TPUTOHOMCTPHUYCCKUM TOKACCTBOM H BbIpA3UM OJHY (I)YHKI_[I/IIO qepe3
JIPyTYIO:

costx+ sintr =1

rosix = 1 — sin’x

20 —simPx) dsinx —1 =10
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2—2sinr+sinr —1=0

—Zziniyr4sine+1=10

2einfr—sine —1=10

DTO ypaBHEHHE C TOMOINBIO BBEJICHHS HOBOM NEPEMEHHOM MOXHO IPUBECTH K PEHICHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUH.

[Tycth sing = t. TOrAa HAIE ypAaBHEHHUE IPUMET BUL: 2t —t — 1 = 1)

D=1-4.2.{-1) =9, D=3

1-3 1
hE Ty
1+3 4
tp=—p— =7=1
BepneMcs k ctapoit mepeMeHHOM:
sty =1 WA sinr = — 5,

2
HOJIqu/IJ'II/I JABa HpOCTCﬁIHHX TPUTOHOMCTPUUCCKHUX YPABHCHHUA, IEPBOC OTHOCUTCA K YaCTHBIM

cllydasiM, a BTOpoe peraercs o obuieit popmye. Pemum ux.

1) sinr =1 ::::;—r+2m~1,nfz
2) sinx = —%. x = (=1 oresin (—ﬂ + T, neZ
w
= (—1" (_E) + mn, NES
™
x = [—1]"”E+1r.m. HMES
T T
OTBeT: x = §+ 2mn, x= [—1]"+la+ T, =

3) Setglx—fBetgr4+3=10

OTO ypaBHEHHE C IIOMOIIBIO BBEICHUS HOBOM IEPEMEHHONM MOXHO IPHUBECTH K PELICHHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

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

VYuursiBaem OJ13 i« # wn, nesd

St —8t4+3=10

D=f4—-4.5.3=4 D=2

8—2
ty = T = 0,6;

8+2
t, = ETH =1
BepHeMcs k cTapoli IepeMEHHOM:
ctgx =1 585041 ctgx = 0.6,
Pemnm nx.

Detge =1 x = mreetgl 4w neE x = L—r+ T, MEE
2)etgx =06 x = oreetgl,B + wn, nel

OTERT: * = L—r+ L x = arectgl 6+ mn, nel

4) rosZx + rosdx — cos3x =10

Pemenne:
Ucnons3ys hopmyinbl mpeoOpa3zoBaHus CYMMBI U Pa3HOCTH (DYHKIMH B TIPOU3BEICHUE, PA3I0KUM

IMpaByIO 4aCTb YPABHCHUA HAa MHOXKUTCIIU:
2X 4oy 22—y

2ros —rozsdr =1
Zrosdx cosl—2x) —posdx = 0 cosl—2x) = pos2x
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2eos3x rcozdxy —eosdr =0

eos3x(2eas2e — 10 =10

cosdx = 0 WK 2eos2x —1 =10

HOJ'Iy‘lI/IJ'H/I ABa HpOCTCﬁH.IPIX TPUTOHOMETPUUYECCKHUX YPAaBHCHHUA, IIEPBOC OTHOCUTCIA K YaCTHBIM
cllydasiM, a BTOpOe peraercs 1o oomeit popmyne. Pemmm ux.

1)eos3x =10 2)2cosix —1 =10
w =
T = §+ —— drosdy —11
T W =
UL cos2r S
6 3 w
2r = ig + 2w, nES
T
r= ig+ T, neL

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

5) 2sin®lm —x) + 5 cns(%ﬁ—x) +2=10
Pewenne:
CHayaJia Hy)KHO IPUMEHHUTH (POPMYITBI IPUBECHUS: sin’(mw — x) = sin’x
cos (3; - ) = —sinr
[Tonyuum ypaBHeHUE: 2sin®x — Ssing +2 =10
OTO ypaBHEHHE C IIOMOIIBIO BBEICHUS HOBOM IIEPEMEHHONM MOXHO IPUBECTH 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—13 1
W=y =y
54+3 8
8=y 73
BepHeMcs k cTapoli IepeMEHHOM:
sine = % U s = 2,

=2

1)sine = % x = (—1)"eresin & + mn. neE 2)sinx = 2 YpaBHEHHE HE MMEET PelIeHUH, T.K. 2 = 1
r= (-1 E +

OtBer: x = (—1}" E + =

(I)opMa NMpeaAcCTaBJICHUA Pe3yabTaTa: BhIIIOJIHCHHOC 3a/laHNE

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Cid paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HE0OXOIMMOM TOCTEOBATEIBPHOCTH JEHCTBHUI; B OTBETE MPABUIBLHO M AaKKypaTHO BBHITIOJHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIMYIIEHbI
2-3 Hemouera.

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh MPaBUIBHBIE 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 MPABUIIBHBIX BBHIBOJIOB.
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Tema 2.2 TpuronoMeTpudecKkue ypaBHeHHs 1 HEPaBEeHCTBA
IMpakTnyeckoe 3ansiTue Ne 25
«Tpuronomerpuyeckue ypaBHeHH s
Heab padotbl: HayuuThcs pematb OAHOPOIHBIE TPUTOHOMETPUUYECKUE YPaBHEHUS.

BoinosiHeHune padoTsl crioco0cTBYeT (POPMUPOBAHUIO:

[1Py7 ymeHnue onepupoBaTh MOHATUSMU: TOKIECTBO, TOKIECTBEHHOE MpeoOpa3oBaHuE, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMA YpPaBHEHUI M HEPABEHCTB, PaBHOCWJIBHOCTb YPAaBHEHUM, HEPABEHCTB U CHUCTEM,
panuoHalbHbIE, HppaLMOHAJIBHEIE, MIOKa3aTeJbHbIE, CTEIICHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKHUE YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI; YMEHUE pellaTh YpaBHEHUS, HEPABEHCTBA U
CUCTEMBbI C TOMOILBIO PA3JIUYHBIX IPUEMOB; PEIIATh YPABHEHUSI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPOM;
IIPUMEHSTh YpaBHEHHs, HEPABEHCTBA, UX CHCTEMbI JJI pEIICHUs MaTeMaTUYECKUX 3ajad M 3ajad U3
pa3IMyYHbIX 00JacTel HAyKH U pealibHOM JKU3HH;

[Ipy8 ymeHue CBOOOJHO OMEpPHPOBATH MOHATUSAMH: Tpaduk QyHKIUH, oOpaTHas QyHKIHS,
KOMIO3UIMS (QPYHKUMMA, ITUHEHHas (QyHKUMS, KBaapaTuyHas (QYHKUIHs, CTeMeHHas (YHKIUS C IEJIbIM
mokaszatejieM, TpPUTOHOMETpu4eckne  (yHKIHH, OOpaTHBIE  TPUTOHOMETPHUYECKHE  (YHKIIHH,
nmokasareiabHas M Jjorapudmudeckas (yHKIUH; yMEHHUE CTPOUTh Tpaduku (GYHKIUH, BBITOIHATH
npeoOpa3oBaHus rpauKoB GbyHKIHH;
YMEHHE HCMOJIb30BaTh rpaduku (YHKIHUA Ui U3y4eHHUs MIPOIECCOB U 3aBUCHUMOCTEH MpHU pEUICHUH
3aa4 U3 JPYTUX Yy4yeOHBIX NIPEIMETOB M M3 PEaJbHOW JKU3HU;BBIpaKaTh (OpMynaMu 3aBUCUMOCTHU
MEXIy BEITUYMHAMU; yMeHHE CBOOOJHO ONEPUPOBATH MOHITUSIMU: YETHOCTD
(GyHKINH, TEPUOTUIHOCTD (DYHKIIMH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTb (DYHKITUH, SKCTPEMYM
¢byHkuuu, HauOosbpllee M HauMEHblee 3HAaueHUs (YHKIMM Ha TNPOMEXYTKE, yYMEHHE IPOBOIUTH
uccienoBaHue QyHKIUY; yMEHHE
UCMOJb30BaTh CBOMCTBa M rpaduku (QYHKIUN A8 pelieHus YpaBHEHUM, HEpaBeHCTB M 3a/lad C
rapameTpamu; u300paXkaTh Ha KOOPJUHATHOM IJIOCKOCTH MHOXKECTBA PEIICHHUI YpaBHEHHI, HEPABEHCTB
U UX CUCTEM.

MarepuanbHoe o0ecnieyeHue:

WNHnuBuayanbHble 3a1aHKs, CIPABOYHBIE MaTepUalibl, KOHCIIEKTHI JIEKIIHI.

3ananue:
Pemmte TPUTOHOMCTPUYCCKNEC YPABHCHUS:
1) sin’x — Ssing - cosx +4eostx =10

2) Tsin’x —dsindx + cos’x = 00

H

3) fisin’x — dsing - cosx —eostyr =1

4) Seastx + 3sinr - cosx + 2sin’x = 2

ITopsinok BbINOJHEHHS PadOThI:
1.YcranoBure, ABISIETCS JIN YPABHEHUE OJTHOPOIHBIM.

O0HOpPOOHBIMU MPUZOHOMEMPUUECKUMU YPABGHEHUAMU HA3LIBAIOMCS YPABHEHUs. 8UOA.
asine 4+ brosx =0

msin®x + brostx + csine ccosy =10

2. Ecnu ypaBHeHuUe BISETCS] OJHOPOIHBIM YPaBHEHHEM MIEPBOTO MOPSJIKA, TO pa3ennTe 00e 4acTu
ypaBHEHUs HA cosx * 0 uwma sinr £ 0

3. Ecnu ypaBHEHHE SBISETCS OJHOPOJIHBIM YPaBHEHHUEM BTOPOTO TOPSIKA, TO Pa3ACIUTE 00€ 4acTH
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YpaBHEHUS HA cos’x # 0 mwma sinlx £ 0.

4. BBeauTe HOBYIO IEPEMEHHYIO U PEIINTE YPABHEHUE OTHOCUTEIBHO ATON MEPEMEHHOM.

5. BepHuTtecs K cTapoil NEPEMEHHON U PELIUTE MOIYYUBIINECS IPOCTEHIIINE TPUTOHOMETPUIECKUE
YpaBHEHUS.

6. 3anuImTe OTBET.

Xon paboThr:

Pemmre TpuronoMeTpruiecKue ypaBHEHUS:

1) Zsin®x — Ssine - cosx + Jeostxr =10

Pemenue:

VYpaBHeHUE SBISETCS OJHOPOAHBIM TPUTOHOMETPUUYECKUM YPaBHEHHEM BTOPOro Mopsiaka. YTtoObl

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

— I=1
cos?x cosix +
3HaeM, 4To % = tgx. 2tglx —Stgr+3=10

Beenem HoBy1O nepemennyro. IlycTe tgx = t. TOraa Haile ypaBHEHUE NPUMET BU: 2¢% — S5t + 3 =10
VYuaureiBaem O/13: x = ;—r+ N, NEE.

24P —5t+3=0

D=25-4.2-3=1,~D=1

BepHemcs k crapoil mepeMeHHOM:
tgr =1 wmm tgr =15

1) tgx =1 x = oretgl +mn, nel r= L—r+ TN, NES
2)tgx =15 x = nretgl S+ w nel

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

2) dsinx — Isindx 4+ 2eostx =10

Chauana nmpeoOpa3yeM apryMeHT , UCIIOJIb3ysl (OPMYJIIbl BOMHOTO apryMeHTa: sindx = 2sirlx  cosx,
dsin ® o — fsine - cosx + 2eostc = 0

VYpaBHeHHE SBISIETCS OJHOPOJIHBIM TPUTOHOMETPUUYECKHM ypaBHEHUEM BTOPOTo mopsjka. UtoObl

€ro pelInTb, pa3feauM o0e 4acTu Ha sinx # 0.
4rin’y  fsine cosy  Zeostx

_ + =
sindx sindx sinfx
[yt g
3HaeM, 94To o ctgx 4 — Grtgr + 25‘{'52::: =1

BBenem HoByro nepemennyo. IlycTs ctgx = t, TOr1a Hallle ypaBHEHHE IPUMET BHUT: 2t° — fit +4 =10
VYuuteiBaem O/13: x £ w0, nek.

24 —ft4+4=10

D=36—-4.2-4=4 D=2

B—2
ty=—=
L™ g

B+2
g =—— =
Z 4

BepHemcs k cTapoli IepeMEHHOM:
ctgxr =1 wum ctgr =2

Detgx =1 x = wrectgl +wn, nel xr= E+ T, MES

2)etgxr =2 ¥ = eretg? + mn, nesd
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OTERT: X :E+m x = orotgl 4+ . e
3) 2sinlx 4 Ssing - cosx + cosiyx =4
Pewenue:

VYpaBHeHHE NOKa HE ABISAETCS OJHOPOJHBIM, T.K. B IPAaBOM YacTH €ro BMECTO HyJs CTOMUT 4.
IlepeneceM 4 B npaByto 4acTh U IPUMEHUM OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO:

25im x4 Sringe  cosx + costx — dieosty + sinx) =0
25in x4 Sringe  cosx + postx — deostr — dsintr =10

—2sin x4+ Ssinr - cose — 3rosiy =00
VYpaBHEeHUE TENEph SBISAECTCS OAHOPOIHBIM TPUTOHOMETPUUECKMM YPaBHEHHEM BTOPOIO MOPSAKA.
UToOBl €ro pemmTh, pa3faeuM 00 YacTH Ha cos’x + 0.
2 -
e e
—2tglx+ Stgr —3 =10
2tglx —Stgr +3 =0
BBeneMm HoByto nepemenHyro. IlycTe tgx =t, TOrna Halle ypaBHEHUE IPUMET BUJ;: 2t* — 5t + 3 =10
VYuursiBaem O/13: = = ;—r+ wn, nel.

2P —5t4+3=10
D=25-4.2.3=1,+D=1

-1
ty=—=
L™ g

_ 841

t, =—- =13

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

Dtgz =1 x = oretgl + =0, nel x= L—r+ i, nek
2)tgx =15 x = orotgl,S+ wn neld

T
OTERT: X = E+ T, x =oarckgl, 5+ mn, e

#)5cos%x 4+ W 3sinr - cosx 4+ Gsin’x = 5

ypaBHCHI/IC IIOKa HE ABJIICTCA OJHOPOAHLIM, T.K. B npaBoﬁ YaCTH €ro BMCECTO HYJIA CTOUT 5.
HepeHeceM 5B MMpaByIO 4aCTbh U IPUMCHHUM OCHOBHOC TPUT'OHOMETPHICCKOC TOXKICCTBO!:

Scosx + +f3sing - cosr + 6sinly — Seoslyr — Ssinfc =0
Asing  ense + sinfr =0

BriHeceM 0OLIMIT MHOKHUTEND 32 CKOOKU: siruc [+ 3cosx + sinx ) =0

sine =00 mma ~ 3cosx + sine = 0
1) sinx =0, x=wnnes
2) v 3cosx + sine = 0

VYpaBHEHHE SBJISIETCS OJIHOPOTHBIM TPUTOHOMETPUYECKUM YPaBHEHHEM MEPBOTO MopsiaKa. YToOb
€ro pelInTh, pa3aenuM o0e 4acTu Ha eozx £ 10,
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Beosr  sin

cosx cosx

w.-"§+tg:r:=lil

tgr = —\@
x = ooty I:—w.@:l + mn, nel
= —m‘ctgw.@+ T, NEE
r=-— ; + mn, HES
T
OTEeT: * = mN, xr= —§+TE?'1, e
(I)opMa NMpeacCTaBJdCHUA pe3dyjabTaTa: BhIIIOJIHEHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TIOCIICIOBATEIIBHOCTH JCHCTBUI; B OTBETE MPAaBUILHO W aKKypaTHO BBIIIOJHEHBI BCE
3aIllMCH U BBEIYUCICHHA.

Ounenka "'Xxopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUA K OLEHKE "OTJIIMYHO", HO JOIMYILEHbI
2-3 Henmoyera.

OueHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTW TaKOB, YTO IO3BOJISIET MOJYYUTh NPABHIbHBIE PE3YAbTaThl U BBIBOJBI, B XOJIE€
MpoBeACHUS Pa0OThI OBUIA JOMYIIEHBI OITHOKH.

Ouenka ""Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UK 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE TTO3BOJISIET CACNIATh MPABUIIbHBIX BHIBOJIOB.

Tema 3.1. IIpouszBognast pyHKIIUHN U ee MPUMEHEHHE
IIpakTnyeckoe 3ansaTue Ne 26

«HucaoBas nmocjaea0BaTCJbHOCTD, CIOCOObI ce 3aJaHud, BBIYHMCJICHHUC YJICHOB
nmocjaea10BaTe/JIbHOCTH. Hpeue.ﬂ nocjaenoBareabHocT. Haxoxaenue IpeaecjioB (l)yHKlll/I]/l»

ean padoTbi:
1. HayuuThCs BBIYUCIATD MIpeeibl QyHKIUH.

o Ik
2.Hay‘lI/ITBC$I M30aBIATHCS OT HEOMPCACIICHHOCTCU ([—J HII (—_)

3.Hayuutbcs pemars 3aa4d, CBA3aHHBIE C YUCIOBOMU MOCIIE0BATEIEHOCTBIO.

BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

[IPy9 ymeHme cBOOOJHO OINEPHPOBATH TMOHATUSAMU: TOCIEIOBATENLHOCTD, apu(pMeTHUSCKas
mporpeccusi, reoMeTpudeckas Inporpeccus, OECKOHEYHO YObIBaroIlas TIeoMeTpHuecKas IpOorpeccus;
YMEHHE 33]1aBaTh MOCIEA0BATEIHHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX (hOPMYIL.

MarepuanbHoe obecniedeHue: VHauBUIyaIbHBIC 3a7aHUs, CIIPABOYHBIE MATEPHAIIBI, KOHCIICKTHI
JIEKUUH.

3ananmne.

1) Pemmts 3a1a4n Ha YUCIOBYIO ITOCIIEIOBATEIHLHOCTD.
2) Beraucnuth npeaens! GQyHKIui
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3aganue 1 3aganue 2
1. HaliTu BOCEMOM WJIEH MOCJIEIOBATEIBHOCTH;
E- E E n. 6 . - —2x-1
7 1 4 net’ 'hm'r_ﬂ.rzhr—iz
2. Haiitu HOMep unciia 3 B mOCae0BaTeIbHOCTH
n+1 , PO
% = ﬂz 7 ].lm'r_:'l Z41
3. Beruucnurs: .
lim (3x*—8x+5 : b +hx—d
.r—:—zli + 5) 8 litn, » — o
STE 41
4 lirn ——
. 2
MR L o ST 4L
Wheea | ow
. = -18 , Jrri-o
S.lim,_, a 10.lirm, 1

IHopsaok BbINOJIHEHUS PA0OTHI:

BHuMaTeabHO 03HAKOMBTECH C YCIIOBUEM 3aaHMUS.

[Tonb3ysich CBOMMU MIKOJBHBIMU 3HAHUSIMH (B CIy4ae 3aTPyAHEHUS BOCIOJIB3YHTECh CIIPABOYHBIMU
MaTepuagamMH), BBINOJIHUTE 33 JaHUE

Xoa paGoTsI:

3amanue Nel
1. JIeBATHIN YICH MOCIIeIOBATCIBHOCTH — Cp = (2::!) paEew ?
_ a:9-1 _ 17 _ 17 _ _ 17
”‘*“(m) TR wiEs e
2. Howmep uncna 6, sIBISIONIET0OCS YWICHOM MOCIEeI0BATEIbHOCTH &, = n° —Sn  paBeH?
fi=n-5n
n?-5n-6=0
f=f
n;=-1 —TIOCTOPOHHUI KOPEHB T.K. HOMEP HE MOKET OBITh OTPUIIATETLHBIM YHCIIOM.
Ortsert: N=6.
3amanne No2

> 4
Haiigute MMpeaciibl MPECABAPUTCIIBHO M30aBUBIIUCH OT HCOIMPECACIICHHOCTH ([—J

. - o Ce-mlerd) . .
1. llm,{_,.;.—x = ([-U =l e B2 e B =iz = 2;
-5

HE - At R (E 1] Tt e ? i
, wodn-8 (BN o, GeeBE-0 o o _
2. Nty = (1) =Lim ™ = limlx+ 5) = lim(1 + 5) = Lim(6) = 6

P4 4r -5 =10 {.’r:,_+x2=—4- {ILZ_S

==
xyta, = =5 =1
L, | AEEEE (_[:-) _ lim(v'ﬂ-r—v'ﬁ—-rllI:v'lz+-r+v'|z—-rll - lim MEEn -wE=n® i SR
¥l x Towpd T FaD rNEFE+T-x) T xap alvEraeve—z) | roprlNoeaedioxl

2x 2 2 2 1 1
lim—————=lim——=lim————=lim—=lim— = —;
3 rabx(ETrredE—x]  xSpvEtr+vE-x  yabvE+04 E-0  yab2dE yabvE vE

Brrunciauts npeaciibl UMCOIUEC HEOIIPCACICHHOCTD (E)
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2

2 1
. P rzat 43 4a £a . 1ttt o Mtatis L+E+D+E t_1t
41 ) ligp 252222 8 _ o — > _ =,
C e et ezl heed | giimaaE oz 1 G T T b i a4t
poead B Er L docadd diyely axoeadtDeD+ o
x X x x

ERR
2% 432° 4 £a LRt tE ey T+0+D 2
lim R (T o gy 2 gy 2t o gy = (%) =+w0
5 Y—ica ¥ 4d ea, X¥—ica %_'_ig X¥—ica ;+.'r_3 Y—ica [D+D
X X

(0 B 3HaMeHaTesie MPUHUMAaEM 32 OECKOHEYHO Malylo BETUUYHHY.)
®opma npeacTaBJieHUs pe3yJbTATAa: BHIIIOJIHEHHOE 33/I1aHNUE.

Kpurepun oneHku:

Ouenka "oTau4uHoO'" craBUTCS, ecnu paboTa BBINOJIHEHA B TOJHOM O0BEME C COOIOJICHUEM
HEOOXOMMOM IOCIIeI0BATEILHOCTH JICUCTBHI; B OTBETE MPABWIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka '"Xxopomo' cTaBUTCS, €CIM BBIOJIHEHBI TPEOOBAHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 "Henmoyera.

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJI€
MpOBeACHUS PaOOThI OBUIA JOMYIIEHBI OITHOKH.

Ouenka "Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBHIIIOJIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE MTO3BOJISIET CAENIATh MPABWIBHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE
IIpakTnueckoe 3ansaTue Ne 27
«Haxoxk1eHne Npou3BOIHBIX 10 ONpeeTeHUI0»

Henabr padorbr: OrtpabGoTarh ompeneneHue MNpousBoaHON @yHkuuu. IIpumenars mnpasunia
muddepenurpoBanus. Hayuntbes HaX0IUTh MPOU3BOAHYIO B 3aJJaHHOM TOUKE.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1P64 ymeHue omepupoBaTh MNOHATUSIMM: (DYHKIMS, HENpepblBHAas (YHKIUSA, MPOU3BOAHAS,
nepBooOpasHasi, ONpeeseHHbI HMHTErpajl; yMEHUE HaXOJUTh MPOM3BOJHBIE 3JIEMEHTApHBIX (YHKLUH,
HCIOJIb3YSl CIPAaBOYHbIE MAaT€pUAJIbI; UCCIEA0BATh B MPOCTEHIINX ciy4yasX (YHKIMM HA MOHOTOHHOCTb,
HaxXoJuUTh HauOOJbIIME W HAUMEHbLIME 3HaueHWs QYHKUUH; CTPOUTh TIpaUKd MHOTOUYIEHOB C
HCIIOJIb30BaHUEM allllapaTa MaTeMaTU4YecKoro aHalli3a; IPUMEHATh NPOMU3BOJHYIO MPHU PELICHUH 3a]1ad
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHEHTUPOBAHHbIE 33/]aul Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYEeHUS,
Ha HaXO0KJIEHUE IMMYTH, CKOPOCTU U YCKOPEHHUS.

MarepunanbHoe obecnedeHue:

NnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MaTepUaibl, KOHCTIEKTHI JIEKIIH.

3aganme:
1. Haiigure v" = (0], eom v = x* —x
2. Hatigure 7" = (2}, ecm v = _i

3. Haliqure ¥ = (5. ecm v =z — 1

IHopsiaoK BbINIOJIHEHHS PA0OTHI:
Brruucnenne nponsBoaHoN GyHKIHH ¥ = {(%) TPOU3BOIUTCS IO OOIIEMY TTPaBUITY
g depeHIMPOBaHUS:
1) IpunaBas apryMeHTy X MpHUpalleHue Ax 1 MOJCTABIISAS B BhIpaKEHHE QYHKI[UH BMECTO
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apryMeHTa X HapallleHHOE 3HaueHUE  + 4x, HAXOJAUM HapalleHHOe 3HaueHne QyHKuuu: ¥+ Ay = f{x + Ax)
2) BerunTas u3 HapalieHHOro 3HaYeHne PYHKIUH €€ TIepBOHAYAIbHOE 3HAUCHUE HAXOANM
npupaieHue QyHKINHU:
Ay = fix + Ax) — {(x)

3) Jenum npupamnieHre QyHKIMK Ay Ha IPUPAIIEHUE apryMeHTa Ax; T.e. COCTaBIIsIEM OTHOIIEHHE
ay _ fleled {0

y e
4) HaxoauM mpeJelt 3Toro OTHOIICHHS Py Ax — 0, T. &,
Ay fix + Ax) — £(x)
litn — = lim ——————
Ax—spAx Ar—b Ax

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

Xon padoThl:

1. Haiitu: v'(x), ecms v = 2x® — 3x

Haxoaum npousBoiHyto 1o o0I1iemMy npaBuiy:

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

2) v+ Ay — v = 2ad+drAx + 2(4x)° — 3% — Ix — 2= 4 3= = dwAx+ 2(Ax)7 — x

by _ awdicrzgn®-gd | duwgbc+2la-1y _
) o= o == = dx + 20x — 3

4) limyg, pldx + 2Ax —3) = 4x — 3

Hatiném 3naueHne mporu3BOIHOM TIpH x = 3.
73 =4.3-3=0

2. Haiity v'(4), ecrm v'x

1) y+ay=pfx+ax

2) Ay =z +ax —fx

Ay WrdlE-x
) Z=—r—
[LE Ax
. ay o, T T T forle - efarlae® wrlli-x o e _
By, = WMace ™ g = WM™ o m ™ = WM pommrrs T L

. !
4) W e ~ o

o o r 1 1
Haiinem 3HaueHne MPOM3BOIHOM B TOUKe % = 4, y'i4) = A

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

Kputepun onenkn:

Ouenka "oTiaMYHO'" CTaBUTCA, €clid paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEe0OXOIMMOM TOCTIEIOBATENbHOCTH JEHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIMCH ¥ BBIUYMCIICHUSI.

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

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO ITO3BOJISIET MOJIYYHTh MPABWIBHBIE PE3yAbTaThl W BBIBOJIBI; B XOJIE
MPOBEJICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CITM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanast pyHKIHMH U ee IPUMEHEHHUE
IIpakTyeckoe 3ansaTue Ne 28
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«IIpaBuia u popmy.ibl 1 depeHIUPOBaAHNS, TA0JIUIA POU3BOIHBIX JIEMEHTAPHBIX
GyHxuminn»

Lesas padoTbi: HaydnThCs BHIYUCIATH TPOU3BOIHBIC JIEMEHTAPHBIX (PYHKIIUH

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

[IP64 ymeHue omepupoBaTh MOHATUSAMU: (QYHKIMS, HENPEpbIBHAs (QYHKIUSA, TPOU3BOIHAS,
MepBooOpasHas, ONpeeICHHbI WHTErpal, YMEHUE HAXOJWUTh MPOU3BOJHBIC AJIEMEHTAPHBIX (DYHKIIHIA,
WCIIONIB3YS CIIPABOYHBIE MATEPHAJIbI; UCCIICIOBATh B MPOCTEHINX Caydasx (YHKIIMH HA MOHOTOHHOCTb,
HaxOJUTh HAWOOJbIINE W HAWMCHBIIME 3HA4YCHHUs (YHKIHUH; CTpOUTh TrpadUKd MHOTOUYJICHOB C
WCIIO0JIb30BaHUEM ammapara MaTeMaTUYeCKOro aHaIn3a; MPUMEHSITh MPOU3BOAHYIO MPHU PEHICHUH 3a/1a4
Ha JIBIDKCHHE, peliaTh MPaKTUKO-OPUEHTUPOBAHHBIC 33/1a4l Ha HAWOOJbIINE M HAUMEHBIITUE 3HAYCHUS,
Ha HAXOXJIEHUE MYTH, CKOPOCTH U YCKOPEHUS,

[IP614 ymeHnue BBIOMpaTh MOAXOISIIMA M3yYEHHBIH METOM JUIS PEIISHUs 3aJadd, Pacro3HaBaTh
MaTeMaTHueckue (akThl U MaTEMaTHYECKHE MOJICIH B TIPUPOJHBIX W OOINECTBEHHBIX SIBICHUSAX, B
HUCKYCCTBE; yMEHHE IMPUBOAUTH IPUMEPHl MATEMATHUYECKUX OTKPBITUH POCCUICKOM M MHUPOBOU
MaTeMaTHYECKOU HAYKH;

[Ipyl0 ymeHnue omepupoBaTh MOHITUSIMH: HENPEPHIBHOCTh (YHKIUH, AaCHMIITOTHI Tpaduka
GyHKUHW, TIepBas W BTOpas TNPOM3BOAHAS (YHKIUU, TCOMETPHUSCKHA ¥ (DU3UYECKHA CMBICIT
MIPOM3BOJIHOM, TEpBOOOpa3Has, OINpeAeNCHHBIH HHTErpall; yMEHHE HaXOJUTh AaCHUMITOTHI Tpaduka
(YHKIIUHM; YMEHHE BBIYHUCIISATH POU3BOIHBIC CYMMBI, IPOU3BEACHHSI, YACTHOTO M KOMITO3HIIMU (DYHKITHA,
HaXOJUTh ypaBHEHUE KacaTeJIbHOM K rpaduky ¢byHKIUY;
YMCHHE HCIIOJIb30BaTh IMPOU3BOJHYIO IS UCCICIOBAHWS (QYHKIHMHA, JUIS HAXOXKICHHUS HAWTYYIIIETO
pelieHusT B MPUKIAIHBIX, B TOM YHCIE COLHMAIbHO-d)KOHOMHUYECKUX M (U3UYECKUX 3ajadax, st
OTpeIeJICHUsI CKOPOCTH M YCKOPEHUS; HaXOAUTh IUIOMAAN M O00BeMbl (UTYp C MOMOIIBIO MHTErpaia;
MPUBOJIUTH MPUMEPHl MATEMATUYECKOTO MOJIEIIMPOBAHUSI C TOMOIIBIO AU PepeHInaTbHBIX YPaBHEHUN.

MarepuanbHoe obecnieuenue: VHauBuyaibHbIC 3aaHUs, CIIPABOYHBIC MATEPHAIIbI, KOHCIICKTHI
JICKITUH.

3aganue.

1) Haiitu npousBonHble (YHKIUN HCNONb3ysd NpaBWJIa BBIYUCIECHHS U Tabnuiy
MIPOU3BOIHBIX DJIEMEHTAPHBIX (QYHKITUH.

2) Bpruncauth Mpou3BOIHYIO QYHKIMU B TOUKE.

3amanue 1 3amanue 2

1) =Txt a4 +5:2.2, | 6) f(1=0,5t+0,64340,214+8;  £(1]-7
2& + [

2) =5 F_'—KE" 7) flx J=ctgn-ta, f (4—) -7

3) =3ctgetS -3 8) flx)=2- #4365, £(0)-7
4) 5r=(9+x2]1:2x-1 :'; 9) i )=cosx (1 +siw) | £ G) -7

5) 10) =22 fod

Iopsaok BbINOJHEHUS PA0OTHI:
1. BaumaTenpbHO 03HAKOMBTECH C YCIOBUEM 3aJIaHUS.
2. Tlonb3ysich KOHCMIEKTOM JIEKIIUN U CIIPABOYHBIMHU MaTe€pHallaMU, BHIIIOJIHUTE 3aJaHHeE.

Xon paborsr:
3amanme Nel
Haiitu  mpousBognple  (QyHKUMNA  WCHONB3YysS  MpaBWJIa  BBIYHCICHUS W TaOmUILy
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MIPOM3BOIHBIX AIEMEHTAPHBIX (QYHKITAN
Tabmuia mpou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKITUH.

(x")Y =nx"" | (") =¢" (@*) =a*Ina | (cosx)'=—sinx
(sin X)" = cos x 1 ax)’ = (tgx) =
£ =0,c—const; | & =1 =0

uzxv) =u=Vv

1 . l: 2 ’
(\/;),:2\/_ (u v’) u'v+uv
X [Ej _uv+uw
-
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)
u=5x-4; u'=5
Yy =(Bx-4)(x+2)) =v=x+2; Vv =1|=
u*v) =uv+uv'
=5(X+2)+1(5x—4) =5x+10+5x-4=10x+6
X+1

3. X

1 lu=x+1 u' =5 oy 2 oy 2% 2
,_(x+1) oy vi=2 _1-2x- (2x+1): X — Z(_ _
' (ZX) 4x

2X
u) _uv-u
v v

-2 _ 1
4x? 2x2"
SamanmneNe2

BBIYUCIIATH IPOU3BOAHYIO (PYHKIMHU B TOUKE.

y=3x"-8x*+9x* -4

Y (-1)=3 (-1 -8 [—1)*+9(-1)2 -4 =-3 -3+ 94 =6,

1. y =58In X oS X

y'

(;—r) = S(izinel " cose + sine (ease) ") = S(eos?y — sin®y) = S(ecos2x) = G(ens2 ;—r] =
(—1) = -5

®opma npeacraBiaeHust pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:
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Ouenka "oTJMYHO'" CTaBUTCA, €cid paboTa BBHIMOJHEHA B TOJTHOM OOBEME C COOJIOIEHUEM
HE0OXOIMMOM TIOCTIEOBATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIHHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aMKCH U BBIYUCIICHUS.

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

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yJIbTaThl U BBIBOJBL, B XOJI€
MPOBEJICHUS pa0OTHI OBUIH JOMYIIEHBI OIIHOKH.

Ouenka ""Hey/10BJIETBOPUTEJIbHO' CTaBUTCS, €CJIM padOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENATh MPABUIIbHBIX BBHIBOJIOB.

Tema 3.1. IIpousBoanasi QyHKIIUU U ee IPUMEHEHUE
IMpakTnyeckoe 3ansitue Ne 29

«IIpon3BoaHbIe CJOKHBIX QyHKIMID)
Leas padoTbi: HaydnThCs BBIYUCISATH TPOU3BOIHBIC CIIOKHBIX (DYHKIIUH

BobinosiHeHHne pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

[IP64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIUS, HemNpepbiBHAs (QYHKLUSA, [POU3BOAHASI,
nepBooOpasHas, ONpeesIeHHbBI HHTErpall; YMEHUE HAaXOIUTh NMPOW3BOJIHBIC AIIEMEHTAPHBIX (DYHKIIHIA,
UCHOJb3Yysl CIPAaBOYHBIC MAaTEpUalbl; UCCIEI0BATh B MPOCTEHIINX CiIydasx (PyHKIMM HA MOHOTOHHOCTB,
HaXOJWTh HaWOONbIIME W HAWUMEHbBIIME 3HAYeHHWs (QYHKUWH; CTPOUTh Tpa)UKd MHOTOUYICHOB C
HCII0JIb30BAaHUEM allllapaTa MaTeMaTU4YeCKOro aHaln3a; IMPUMEHSTh MPOU3BOAHYIO IIPU PELIECHUU 3a]ad
Ha JBW)KECHUE; peIllaTh MIPAKTUKO-OPUEHTUPOBAHHBIE 33Jaul HAa HAauOOJbIINE U HAaUMEHbILINE 3HAYEHMUS,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymeHue BBHIOMpaTh MOIXOASIINN W3YYEHHBIA METOJN JJIsl PEIICHUs 3a/la4yd, Pacro3HaBaTh
MaTeMaTHueckue (akTbl M MaTeMaTHUYECKHE MOJENIM B MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE; yMEHHE IPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOMU
MaTEMaTHUYECKON HAYKU;

[Ipyl0 ymeHue omepupoBaTh MOHITUSMM: HENPEPHIBHOCTh (YHKIUHU, ACHMIITOTHI Tpaduka
¢byHKIMU, TepBas M BTOpas NpPOM3BOJAHAS (YHKIMH, TEOMETPUYECKUH M (PU3UYECKUH CMBICH
MIPOM3BOJIHOM, MEepBOOOpa3Has, OINpeAENeHHBbIH HHTErpall; YyMEHHME HaxXOJuUTh ACHUMIITOTHI TIpaduka
(GYHKINHU; yMEHUE BBIYUCIATH IPOU3BOHBIE CYMMBI, IPOM3BEAECHNUS, YACTHOIO U KOMITO3UINH (PYHKIIHA,
HaxOJIUTh ypaBHEHHE KacaTeJIbHON K rpaduxy byHKIUY;
YMEHHUE HCIIOJb30BaTh MPOU3BOAHYIO Ul HCCIEAOBaHMS (DYHKIMHM, IS HAXOXACHUS HAWIYYIIEero
pelieHrs B MpPHUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-)KOHOMMYECKHX MU (PU3MYECKHX 3ajayax, Uit
OIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOMIAAN U 00BbEeMbl (PUIyp ¢ HMOMOIIBIO MHTErpana;
MIPUBOJIUTH IPUMEPHI MATEMATUYECKOTO MOJEIMPOBAHUS C TOMOLIbIO AU PepeHInaNnbHbIX YPaBHEHUH.

MartepunanbHoe ob0ecniedenune: MHauBuayanbHble 3aJaHUs, CIIPABOYHBIE MAaTE€pPUAIIbl, KOHCIIEKTHI
JIEKITUH.

3ananue.

3aganue 1: Haiftu npousBoaHple (QYHKIMUNA HCMIONB3ys NpaBUJIa BBIYHCICHUS U TaOIHILY
MIPOM3BOIHBIX CIIOKHBIX (QYHKIUH.

3aganue 2: BeraucnuTh IpOU3BOAHYIO (DYHKIIUU B TOUYKE.

SamanmeNel 3aganneNe2

1)y = (mx* +4)° 2)y =m*cos(px‘ —m). y(1)=2
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3)y=(e™ +kx) 4y =kig(Mx®). (1=

5)y =12 P ™ 6)y =ctg(px" —mx). yr(2)—9
7y = In(x* + px™) 8)y =\mp* +kx. yr_2)=9
9)y =log, (mx+ k) 10)y=(epx*k)* /%P £ mx.
y'(3)=?
1)y = p*sin(kx+m) In(px")
12)y= k *cos mx : y'(:3)=?

I'me p —umcino OyKB B UMEHH; M — YHCIIO OYKB B (haMHJIMKA;, K — YKCJI0 OYKB OTYECTBA.

Ilopsinok BbINOJIHEHHS PadOTHI:
1. BaumaTenbHO 03HAKOMBTECH C YCIOBHEM 3aJIaHUS.
2. Tlonb3ysich KOHCIEKTOM JIEKIIUN U CIIPAaBOYHBIMHU MaTepHallaMu, BHIIIOJIHUTE 3aJaHHeE.

Xox pabdoThI:

3amanue Ne 1

Haiitu npousBoaHble (QYHKIMI HCHONB3YS MpPaBHJIa BBIYUCICHUS U TaOMUIly HPOU3BOIHBIX
CIIOKHBIX (PYHKIUH

«[IpaBuia BerYMCIEHUS M TaOIHILY TPOU3BOAHBIX CIOKHBIX (QYHKITUI

"y =nu"u’ (sinu)" =cosuu’
(e") =e"’ (cosu) =—sinu-u’
a'Y=a"lnau’ , 1 .,
@) (tgu)' =——Uu'=—
COS” X COS” U

(Inu)’=1u’=u— (ctgu)’ = — _12 u'=- U2

u u sin“u In“u

1 u’ 1 u’

lo a u'= u) =——u'=——
(log, uy'= ulna  ulna () 2Ju 2Ju

Y= (Bx* —4x)°;

' = (E8x —4) ) = 50322 — 4] (3x? — 4] =

= 5(3x? — 4)* (6 — 4) = (30x —20) (32 — 4],

o Y =sin(3x—x?)

y (ain(3xr — 220 = coa(3x — 2% (3x — 2% =(3 — 22} cos(3x — x7.
3 Y =6In5x

y' = (101N 2x)' =10(In 2%)’ =10 . (2x)’ = 22 _ 10,
2X 2X X
3amanne Ne 2
Beruucnuts HpOI/ISBOJIHyIO (GYHKIIUH B TOYKE.

1. y’—wx+ ;o va =t

2 x
— f..a —
Vel w.f'_[ T ST vwe

5’[3]_ng+5 o «E
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dopMma npeacTaBJieHUs pe3yJbTaTa: BHIIOJIHEHHOE 33/1aHUE.

Kpurepun oneHku:

Ounenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HE0OXOIMMOM MOCIEI0BATEIBHOCTH JEHCTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka '"Xxopomo' cTaBUTCS, €CIU BBIMOJIHEHBI TPEOOBAHMS K OLIEHKE "OTIMYHO", HO JOITYIIICHBI
2-3 Heymouera.

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MPOBEICHUS pa0OTHI ObUIH JOMYIIEHBI OIIHOKH.

Ouenka ""Hey/10BJIETBOPUTEJbHO' CTaBUTCS, €CJIM padOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENATh MPABIIILHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanast pyHKIHMH U ee IPUMEHEHHUE
IIpakTnyeckoe 3ansaTue Ne 30
«['eomeTpryecKue MPUIOKEHHUS IPOU3BOAHOI

Henbr padorbi: HayuuThCs COCTaBISITH ypaBHEHHME KacaTEIbHOM K JIaHHOM KpHUBOM B TOYKE
KacaHMsl; HAXOAUTh YrioBoH K03 (PULIMEHT KacaTeIbHOM, TPOBEACHHBIN K KPUBOM.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1P64 ymeHme omnepupoBaTh MOHATUAMHU: (QYHKIHWS, HENpepbIBHAas (YHKIHS, MPOU3BOTHAS,
nepBooOpasHasi, ONpeesIeHHbI MHTErpajl; yMEHHUE HaXOJUTh HMPOU3BOJHBIE 3JIEMEHTApHBIX (YHKLHUH,
UCTIOJB3Ysl CIPABOYHBIC MAaTEPHUANIbl; HCCIEI0BATh B MPOCTEHIINX CiTydasx (pyHKIMH HA MOHOTOHHOCTH,
Haxo/JuTh HauOOJbIIME W HAUMEHbIIME 3HauYeHUs (QYHKUMHA; CTPOUTHh TIpaUKM MHOTOYJIEHOB C
WCTIOJIF30BAaHUEM allliapara MaTeMaTHYeCKOTO aHajKM3a; IPUMEHSTh MPOU3BOAHYIO NIPU PEIICHUH 3a/1a4
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHUEHTUPOBAHHbIE 33a[jaul Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYEeHUs,
Ha HaXO0XJIEHUE MTyTH, CKOPOCTH U YCKOPEHHUS;

[1P614 ymeHue BbIOMpaTh MOIXOASIINN HM3Y4YE€HHBIH METOJ JAJS pElleHUs 3a/aud, pacro3HaBaTh
MaTeMaTHdeckue (akThl ¥ MaTeMaTHYECKHE MOJENM B TPUPOJHBIX W OOUICCTBEHHBIX SIBICHHUSX, B
UCKYCCTBE; yMEHHE IMPHUBOAMTH HPHUMEPbl MAaTEMAaTUYECKUX OTKPBITHH POCCHMCKON M MHPOBOM
MaTE€MaTHYECKOW HAYKH;

IIpy8 ymeHue cBOOOJHO oOmEpUpPOBaTh MOHATUSAMM: TIpaduk QyHKIMH, oOpaTHas (GyHKLHS,
KOMIIO3UIMS (PYHKUIMH, JMHEHHass (QYyHKUMS, KBaapaTuyHas (QYHKUMs, CTETNEeHHas (YHKIUS C LEJIbIM
nokaszaTejieM, TpPUTOHOMETpudeckue  (YHKIMH, OOpaTHble  TPUTOHOMETpUYECKHe  (YHKIHUH,
MoKasareibHass M Jorapupmuueckas (yHKIUH; yMEHHE CTPOUTh TIpaduku (QYHKIHUM, BBITOIHATH
npeoOpa3oBaHus rpauKoB GbyHKIH;
YMEHHE HWCIOJh30BaTh Tpaduku (GYHKIHMNA ISl U3YydeHHs] MPOIECCOB W 3aBHCHMOCTEH TpH pEHICHUH
3ajja4 U3 JPYrux y4eOHBIX MPEIMETOB U M3 PealbHON XHU3HH; BhIpakaTh (hopMyaamMHu 3aBUCUMOCTH
MEXy BEIIMIHHAMHU; yMeHHue CBOOOJIHO OTEePHPOBATH MOHSATHIMHU: YETHOCTD
(GyHKIMHU, TEPUOTUYHOCTD (DYHKIIMH, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
¢byHknuu, HawOoJbIlee W HaWMEHbIee 3HA4YeHUS (YHKIMM Ha TPOMEXKYTKE, yYMEHHE IPOBOIUTH
ucclieioBaHue QpyHKIUHY; yMeHue
WCTIOJB30BaTh CBOWMCTBa W Trpaduku (QYHKIUH s pelmieHus yYpaBHEHWH, HEPaBEHCTB M 3a/ady C
napameTpamu; u300pakaTh Ha KOOPAMHATHOMN MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUH, HEPAaBEHCTB
U MX CHCTEM;
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[TPyl8 yMeHue MoOJenuMpoBaTh pealbHbIE CHUTYallMM Ha S3bIKE MATEMAaTHUKH; COCTaBJISThH
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI 10 YCJIOBHIO 33J1a4M, MCCIEA0BATh IOCTPOEHHBIE
MOJIETIM C HCIIOJIb30BAaHHMEM armapaTa ajreOpbl, MHTEPIPETUPOBATh MOJYYEHHBIH PE3yNbTaT; CTPOUTH
MaTEMaTHYECKUE MOJEIU C IIOMOILBIO T€OMETPUYECKUX MOHATUN U BEJIMYMH, PELIATh CBSI3aHHBIE C HUMU
MPAaKTUYECKUE 3a7aud; COCTABJISATh BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH MOJYYECHHbBIN
pe3ysibTaT; pelarb NPUKIAJHBIE 3aJaud CpPEACTBAMM MaTeMaTHYECKOI'Oo aHajii3a, B TOM UHUCIE
COLIMAJIbHO-?KOHOMUYECKOTO U (PU3HUECKOr0 XapakTepa,

[Ipyl9 ymeHue BbIOMpaTh MOAXOMSAIIMKA METON JUISL PEUICHUs 33/Ja4H; MOHUMAaHHE 3HAYUMOCTH
MaTEMaTHKU B W3YYEHHM MPUPOJIHBIX M OOILIECTBEHHBIX IMPOILIECCOB U SIBJICHHI; YMEHHE PAcllO3HABATh
MPOSIBJICHUE 3aKOHOB MAaTeMaTUKU B MCKYCCTBE, YMEHHUE NPUBOAMTH IPUMEPbl MaTEMATHYECKHUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKU.

MarepuajibHoe o0ecnieyeHue:

WuauBuayanbHble 3a1aHNsL, CIPABOYHBIE MaTEpUaIbl, KOHCIIEKTBI JIEKIIUH.

3aganue:

1. Haiigure yrioBod kod(dduumeHT KacaTenbHOW, NMPOBEACHHONH K mapaboine vy = —x’+ B
TOYKE xp = —2

2. Haiigute yroy HaKJIOHEHA K OCH KacaTeIbHOM, TPOBEJCHHON K KPUBOH v = x? B TOUYKE xp = —2

3. CocraBbTe ypaBHEHHE KacaTeIbHOM K KPUBOHU ¥ = zindx B TOUKE (E DJ.

IHopsiiok BbINOJIHEHUS PA0OTHI:

1. 3HaueHne NPOM3BOAHON (YHKIMH ¥ = fix) TPH x =z, PaBHO YIJIOBOMY KOI(PPHUIHEHTY
KacaTellbHOW, IMpPOBEACHHOM K KpPUBOU ¥ = fix) B &8 Touke c abcuuccoit xp , T.e.
k= y gl = flrg) = tan o
II€ %-yTOJl MEXKy KacaTeIbHOM K KPUBOU B TOUKE My (i3] WM MOJIOKUTEIbHBIM HAIPABJICHUEM OCH 1, .

2. YpaBHEHHE KacaTelIbHON K KPUBOH ¥ = F(x) B TOUKE UMEET BUI Y — vy, = F gl — ).

3. HanpaBrieHne KpuBOM B KaXJI0W TOYKE OMPECISICTCS HAIPaBICHUE KacaTeIbHOW K HEH B ATOU
TOYKE, MOATOMY I HAXOXKJCHHS yIjla HAaKJIOHHOW KPHBOM B JAHHOM TOYKE HAJO0 BBIYHMCIHTH YIrOJI
MEK/1y KacaTeJIbHOMU, IPOBEICHHONW B 3TOU TOUYKE, U OCBIO.

Xox padoThI:
1. Haiitu yros nakinona k ocu &, KacaTelbHON NPOBENCHHOM K KPUBOU ¥ = sinx B TOUYKE
="
-HaliJileM IPOU3BO/IHYIO0 (DYHKIIMIO ¥ = sinx = cosx

o o 1 1
-Haii/leM 3HaYeHHue TIPOU3BOTHON B TOUKE :E ¥ (:—r) = CDSE =-

o o 1
-TaHI'CHC yT'JIa HAKJIOHA KaCaTCJIIbHOU B JdHHOU TOYKE paBCH k=tgo OTKYyHa = orc tg; £ 26,6°

2. ITon xakumu yriaamu napabona y = x? + x nepecekaer ochb 7, ?
-Haiinem Touku nepeceyenus napadbobl ¢ 0Cbio f, pEIIuB CUCTEMY
=x'+x =10

{y y = ; === {[(n; n]]

-ITapaGona mepecekaer ock @, B Toukax AUl 0J;0(0;0) . Haiiném yrimoBbie KO3 QGHIUEHTHI
KacaTeIbHBIX K MMapadoJjie B ITHX TOYKAX

y=lt =ar+ Lk =2-10+1=-1,k0)=2.0+1=1

- BBIYMCIWIN YIJIBI & & %; , oOpa3yeMmble KacaTelbHBIMH B TOYKaX MEpeceueHHs rnapadoiibl C
OCBIO Oy tg oo, = —1, 06, = 1357 tg o, = 1,00, = 45°

3. CocraBbTe ypaBHEHHE KacaTelbHOU K KPUBOU v = 3x% — x B TOUKE xg = —1

-HaAEM NPOU3BOJHYIO KDUBOM B TOUKE

y=0Bx'—xr=6xr—1;y-1) =6(-1)-1=-7
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-HalJIeM KOOPJIMHATY TOYKH KaCaHUS:

wi—11 =3(—-1) — (1) =4 M(-1:4)

-TI0CTaBUM B (hOPMYJTy YPaBHECHHUSI KacaTeIbHOM:
yv—4=—7xr4+1)

v—d4=—Tr -7

Tx 4+ v+ 3 = 0 — ppasuenue xacamensnotl

CDopMa NMpeacTaBjJdCHusd pe3yjbTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HEOOXOMMOM IOCIIeI0BATEILHOCTH JICUCTBUI; B OTBETE MPABWJIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCH U BBIYHMCIICHUS.

Ouenka '"xopomo' cTaBUTCS, €CIM BBIOJIHEHBI TPEOOBAHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 HenmouerTa.

Ounenka "y10BJIeTBOPHUTEIBHO' CTAaBUTCS, €clid padOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISICT MOJNYYUTh NPABHIBHBIC PE3YJIbTaThl U BBIBOJBI, B XOJE
MPOBeICHUS pabOThI ObUTH AOMYIEHBI OIIHUOKH.

OueHka ""Hey10BJI€TBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BBHIMIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH pabOThI HE MTO3BOJISCT CACNIATh MPABHIIbHBIX BHIBOJIOB.

Tema 3.1. IIpouszBognast pyHKIIUHN U ee MPUMEHEHHE
IpakTnyeckoe 3ansaTue Ne 31
«O0mas cxema uccae0BaHUusA QyHKIMID)
Heanb padorsl: HayuuThcs uccnenoBars GyHKINN C TOMOIIBIO POU3BOIHOM U CTPOUTH TPadUKH.

BeinosiHenune padoTsl crioco0cTBYeT (POPMUPOBAHUIO:

[1P64 ymeHue omepupoBaTh MNOHATUSIMM: (DYHKIMS, HENpepblBHAas (YHKIUSA, MPOU3BOAHAS,
nepBooOpasHasi, ONpeesieHHbI MHTErpajl; yMEHHE HaXOJUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIHH,
WCTIONB3Ysl CIPAaBOYHBIE MAaTEPHUANbl; HCCIEI0BATh B MPOCTEHINX CiTydasXx (pyHKIMH HA MOHOTOHHOCTH,
HaxXoAuUTh HauOOJbIIME W HAUMEHbLIME 3HaueHWs QYHKUUH; CTPOUTh TIpaUKd MHOTOUYIEHOB C
WCTIOJIF30BAaHUEM arliapaTta MaTeMaTHYECKOTO aHajH3a; IPUMEHSTh MPOU3BOAHYIO NIPY PEIICHUH 3a/1a4
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHUEHTUPOBAHHbIE 33/1aul Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYEeHUS,
Ha HaXO0XJIEHUE MTyTH, CKOPOCTH U YCKOPEHHUS;

[1P614 ymeHue BbIOMpaTh MOIXOISAIINN M3YYEHHBIH METOA I PEIIeHUs 33aJa4yH, Pacrno3HaBaTh
MaTeMaTHdeckue (akThl ¥ MaTeMaTHYECKHE MOJENM B TPUPOJHBIX W OOUICCTBEHHBIX SIBICHHUSX, B
UCKYCCTBE; yMEHHE IMPHUBOAMTH MPHUMEPbl MAaTEMAaTUYECKUX OTKPBITHH POCCHICKON M MHPOBOM
MaTeMaTHYECKOW HAYKH;

IIpy8 ymeHue cBOOOJHO oOmepUpOBaTh MOHATUSAMH: Trpaduk QyHKIMH, oOpaTHas GyHKUUS,
KOMIO3UIMS (QYHKUMH, JTUHEHHas (QyHKUMS, KBaapaTuyHas (QYHKUMs, CTeNeHHas (YHKIUS C LENIbIM
nokaszaTejieM, TpPUTOHOMETpUYeckue  (yHKIMH, OOpaTHblE  TPUTOHOMETpUYecKHe  (YHKIIMH,
MokasareibHass M Jorapupmudeckas (yHKIUH; yYMEHHME CTPOUTh TIpaduku (YHKUIUH, BBINOIHSTH
npeoOpa3oBaHus rpauKoB GbyHKIH;
YMEHHE HWCIOIb30BaTh Tpaduku (QYHKIHMN JUTSI U3y4SHHs TPOIECCOB M 3aBHCUMOCTEH TPHU PEIICHUU
3ajja4 U3 JPYrux y4eOHBIX MPEIMETOB U M3 PealbHON XHU3HH; BhIpakaTh (hopMyaamMHu 3aBUCUMOCTH
MEXy BEIIMIHHAMHU; yMeHHue CBOOOJIHO OTEePHPOBATH MOHSATHIMHU: YETHOCTD
(GyHKINH, TEPUOJUYHOCTh (DYHKIIMH, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM
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¢GbyHkuuu, HauOosbllee M HaUMEHbIIEE 3HAuYeHUs (YHKIMHM Ha INPOMEXKYTKE, yYMEHHE IPOBOIUTH
uccleloBaHue (PYHKINH; YMEHHU €
UCMOJb30BaTh CBOMCTBa M rpaduku (QyHKUUN A8 pelieHus YpaBHEHUH, HEpaBEHCTB M 3a4ad C
napaMeTpamu; “U300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXECTBA PELIEHUIN YpaBHEHMM, HEPABEHCTB
U UX CUCTEM;

[Ipyl0 ymenue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (PYHKIMHM, ACHMIITOTHI Tpaduka
GbyHKUMH, mepBas M BTOpas NPOM3BOAHAS (YHKIMH, TEOMETPUYECKUH M (PU3UYECKUH CMBICH
MIPOU3BOJIHOM, TEpBOOOpa3Has, ONpENEeNeHHBI HHTErpall; yMEHHE HAXOAWTh AaCHMOTOTHI Tpaduka
(GYHKLINHU; yMEHUE BBIYMCIATH IPOU3BOJHBIE CYMMBI, IPOM3BEACHNUS, YACTHOI'O U KOMIIO3ULIMH (PYHKIUI,
HaXOJIUTh YpaBHEHHE KacaTeJIbHON K rpaduky byHKLNY;
YMEHHE HCIIOJIb30BaTh IMPOU3BOAHYIO [UIS HWCCICAOBAHUS (DYHKIHMH, i HAXOXKACHUS HAMIYYIIETO
pelieHusl B HPUKIAAHBIX, B TOM YHUCIIE COLMAIbHO-PKOHOMUYECKMX M (U3NYECKHUX 3ajayax, s
OIIpEJICJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOMIAIN U 00BEMbl (pUTyp ¢ NMOMOIIBIO MHTErpaa;
IIPUBOAUTH IIPUMEPBI MATEMAaTUUYECKOT0 MOJICIMPOBAHUS C TOMOIIBIO JU(PepeHIINaIbHbIX YPaBHEHUH;

[IPyl8 yMeHue wMmojenupoBaTh pealbHbIE CUTyallud Ha A3bIKE MAaTEMaTUKH; COCTaBIAThH
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI 10 YCJIOBHIO 33J1a4M, MCCIEAO0BATh IOCTPOEHHBIE
MOJIETIM C HCIIOJIb30BAHHWEM armapaTa ajreOpbl, HHTEPIPETUPOBATh MOJYYEHHBIH PE3yJIbTaT; CTPOUTH
MaTEMaTUYECKUE MOJEIIU € IIOMOILBIO T€OMETPUYECKUX TIOHATUN U BEJIMYMH, PELIATh CBS3aHHBIE C HUMU
MIPAKTHUYECKUE 3aJa4d; COCTABIIATH BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH IOJYYECHHBIN
pe3yJsbTaT; pemarbh NOPUKIAJHBIE 3aJaud CPEACTBAMM MAaTE€MaTHYECKOrOo aHajln3a, B TOM YHUCIIE
COIMANTEHO-9KOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;

IIpyl9 ymeHue BbIOMpaTh MOAXOMALIMHA METOX JUISl PEUICHUs 3a/]a4yM; NOHMMaHHE 3HAYUMOCTH
MaTeMaTHK{ B U3YYEHHH IPUPOJHBIX M OOIIECTBEHHBIX NPOLIECCOB M SBICHUH; YMEHHE PaclO3HABAThH
IIPOSIBJICHUE 3AaKOHOB MATEMaTUKH B HCKYCCTBE, YMEHHE IPUBOAMTH INPUMEPbl MaTEMaTUUYECKUX
OTKPBITUHA POCCUMCKON M MUPOBOM MaTEMaTUYECKON HAYKHU.

MarepuanbHoe obecnevyenue: VHIuBUAyanbHbIE 33JaHMs, TAOIUIA MPOU3BOIHBIX, KOHCIEKTHI
JIEKIIU.

3ananmue:
HccnenoBaTh GyHKIMIO U TIOCTPOUTH €€ TpaduK:
1) fled =x¥—12x;

3

2) fld =2

7-x2"

Kpartkue TeopeTrnyeckue cBeleHUs:

ANTOPUTM UCCIIeTOBaHMS (PYHKIIMA HA MOHOTOHHOCTH ¥ DKCTPEMYMBI:

1) HaiiTu npou3BoAHYIO (GYHKINU.

2) Haiitu KpUTHYECKUE TOUKH.

3) OTMETUTh KPUTHUYECKHME TOUKH Ha YUCIOBOM MNPSAMOW MU ONPENENUTh 3HAK IPOU3BOAHOW Ha
KaXXJJOM UHTEpBAJIE.

4) 3anucaTh MHTEPBAJIBI, HA KOTOPBIX QYHKIIHS Bo3pacTaer f (x) = 0 u yObIBaer f (x) = [.

5) BeimucaTh TOUKHM KCTpEMyMa U BBIUMCIUTH 3HAUCHUsI (DYHKIIUU B HUX.

ANTOpUTM HCCeI0BaHus (PYHKIIUUA HA BBITYKJIOCTh M TOUKHU TIepernda:

1) Haiitu BTOpYIO IPOU3BOJHYIO.

2) Hailiti TOYKH, B KOTOPBIX BTOpasi MPOU3BOJIHASI paBHA HYJIKO WJIM HE CYILIECTBYET.

3) OTMETUTh 3THM TOYKM HAa YHMCIOBOM MpPSMOW M OMNPENEIUTh 3HAK BTOPOM MPOU3BOJHON Ha
KaXJOM UHTEpBAJIE.

4) Ecmu f"(x) =0, To rpaduk BeImykiblid BHU3. Ecin £ () « 0, TO rpaduiK BBITTYKIIBINA BBEPX.

5) Berumcnauth 3HaUE€HUS PYHKITUU B TOUKAX Meperuoa.

ACHUMITOTHI MOTYT OBITh BEPTUKATLHBIMH, TOPH30HTATILHBIMUA U HAKJIOHHBIMHU.

Ecmu limy,,, fx) =0, TO npsAMasix = e SBISETCS BEPTUKAIBHON aCUMIITOTOM.
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YpaBHEHHE HAKIIOHHON aCUMIITOTHI OYJeM MCKaTh B BUJIE ¥ = kx + &

IMopsinok BbINOJIHEHUs PA0OTHI:

1. 3anummuTe QyHKIUIO.

2. Hcnonb3ys o0mryro cxemy, ucciieayiire () yHKIHUIO.

3. ITlo pe3ynbraTam ucciieioBaHuUs MOCTpoiiTe rpaduk GyHKIIH

Xox padoThI:

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

-(byHKIHSI OIIpe/ie/ieHHA Ha BCeH YMCIOBOM psamoit: Dixl: x € (—w; e

-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)

-HalaEM TOYKy mepecedeHus rpaduka ¢ ocblo Oy , mojoras x =10 , molnyyuMm y= —3 TOUKHU
nepeceyeHus rpaguka ¢ ocblo Oy B JaHHOM Cllydae HalTH 3aTpyTHUTENBHO.

-HaliIéM POM3BOAHYIO: ¥' = (x? — 6x® + 9x —3) = 3x* — 12x + 9

-HaWJIEM KPUTUUYECKUE TOYKH, JIJIs 3TOTO 7' = 0 ,T.€ 3x% — 12x+9 =10

¥l —dx+3=0x =1;x =3

-AccreyeM QyHKIMI0 Ha MOHOTOHHOCTh

+ - +

v

1 3
(—eo; 1) (3; w) rpaduk GpyHKIME BO3pacTaer, {1 3)-yObIBaeT
-ucciieyeM QYHKIHIO Ha SKCTPEMYM:
w1l =1 —649—3=1: A01: 1) Tomma rax
w(3) =27 — 54+ 27 — 3 = -3, B(3: —3)Toma min

-HMCII0JIb3Ysl TOJIyYE€HHBIE TaHHbIE CTPOUM MCKOMBIN TpaduK.

~

W

M

[HEY

[
I
I
———
i | -2 ﬂ]/\ ld b 8 10 12
2\ /
[\

[NEY

]
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&

®opma npeacTaBiaeHus pe3yabTaTa: BHIIOJHEHHAs paboTa

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €CiM padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIO/IEHHEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIMCH ¥ BBIYMCIICHUSI.

Ouenka "Xopouo' CcTaBUTCS, €CTIU BBHITIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIECHbI
2-3 HemoueTa.

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
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BBITIOJTHEHHONW YacTHU TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yAbTaThl U BBIBOJBL, B XOJE
MIPOBEICHUS pa0OTHI OBUTH JOMYIIEHBI OIIMOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BBHITIOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHOW 4acTH PabOTHI HE MO3BOJISET CENATh MPABIIILHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE
IIpakTyeckoe 3ansaTue Ne 32
«HUccaenoBanue pyHkuMid M mocrpoeHue rpagukonB GyHKIuii»

Hean pabdorbl: Hayuuthes uccienoBarb GyHKIIUN U CTPOUTH UX TpadUKH.

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

[IP64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKUMS, HemNpepbiBHAs (QYHKLUSA, [POU3BOAHASI,
nepBooOpasHasi, ONpeaesieHHbI HHTErpall; yMEHUE HAXOJUTh MPOU3BOJIHBIC 3JIEMEHTAPHBIX (DYHKIHH,
UCHOJb3Ysl CIPAaBOYHBIC MAaTEpUalbl; UCCIEI0BATh B MPOCTEHIINX CiIydasX (PyHKIMM HA MOHOTOHHOCTB,
HaXO/JWTh HaWOONbIIME W HAWUMEHbBIINE 3HAYeHHs (QYHKUWH; CTPOUTh Tpa)UKd MHOTOUYIECHOB C
UCIIOJIb30BAaHUEM allllapaTa MaTeMaTU4eCKOro aHajln3a; IMPUMEHATh NIPOU3BOJIHYIO IIPU PEUICHUM 3ajad
Ha JBM)KEHUE; pelllaTh MIPAKTUKO-OPUEHTUPOBAHHBIE 337aul HAa HAauOOJbIINE U HAaUMEHbILINE 3HAYEHMUS,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymeHue BBIOMpaTh MOIXOISIINN M3YYEHHBIH METOJ Ui PEUICHUs 3aJadyH, paclo3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKHUE MOJENIM B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE; yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHUYECKUX OTKPBITUNA POCCUHCKOM M MHUPOBOHU
MaTEMaTHUYECKON HAYKU;

[Ipy8 ymeHue CBOOOJHO ONEpHPOBATh MOHATUSAMH: Tpaduk QyHKIUH, oOpaTHas GyHKIWS,
KOMIO3ULMS (DYHKIMH, JTuHEeHHas (QyHKUUS, KBagpaTUuHas (DYHKIUS, CTeleHHas (QYHKIMS C LEJbIM
mokaszaTejieM, TPUTOHOMETpuYeckne  (yHKIHMH, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
nokaszaTeiabHass W Jorapugmuueckas (QyHKUUH; YMEHHME CTPOUTh TIpaduku (QYHKIUH, BBINOIHATH
npeoOpa3oBaHus rpaukoB GyHKIM;
YMEHHUE HCHOJIb30BaTh Ipaduku (YHKUUN JUIs M3y4eHHs IMPOLECCOB M 3aBUCUMOCTEH NpU pEIICHUU
3a/a4 U3 JAPYrux y4eOHBIX NMPEAMETOB M U3 PEaJbHOM KHU3HU; BbIpakaTh (OpMyJaMu 3aBUCUMOCTU
MEXy BEIMYMHAMY; yMeHue CBOOOJIHO ONEpHpPOBATH MOHATHSAMHU: YETHOCTb
(GYHKIIUH, TEPUOANYHOCT (PYHKIIMH, OTPAaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTh (DYHKLIMH, SKCTPEMYM
¢byHkuuu, HauOosbllee M HauMEHblIee 3HAaueHUs (YHKIMHM Ha TNPOMEXYTKE, yYMEHHE MPOBOIUTH
uccienoBaHue QyHKIUY; YMEHHU €
UCMOJb30BaTh CBOMCTBa M rpaduku (GYHKUMH U1 pelleHus ypaBHEHUH, HEpaBEeHCTB M 3aJay C
rnapamMeTpamu; u300pakaTh Ha KOOPJUHATHOM IJIOCKOCTH MHOKECTBA PEIICHUI YpaBHEHUN, HEPABEHCTB
U UX CUCTEM;

[Ipyl0 ymeHue omepupoBaTh MOHATUSIMM: HENPEPHIBHOCTh (YHKIUHU, ACHMIITOTHI TIpaduka
¢byHKuMU, TepBas M BTOpas NpPOW3BOAHAS (YHKIMM, TE€OMETPUUYECKMA M (U3UYECKUH CMBICH
MIPOM3BOJIHOM, MEepBOOOpa3Has, OINpeAeNeHHBbIH HWHTErpall; YyMEHHE HaxXOJUTh ACHUMIITOTHI Tpaduka
(GyHKIMHU; yMEHUE BBIYUCIATH POU3BOIHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMITO3UIINH (PYHKIIHUA,
HaxOJINTh ypaBHEHUE KacaTeJbHON K rpaduxy byHKIUY;
YMEHHUE HCIIONb30BaTh MPOU3BOAHYIO Ul HUCCIEAOBAaHMS (DYHKIHMHA, I HAXOXKACHUS HAWIYYIIEero
pelieHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-’KOHOMMYECKHX U (PHU3MYECKHX 3ajayax, Ui
OIIpeJIeNIeHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOMIAIN U 00BbEMbl (PUIyp ¢ MOMOIIBIO MHTErpana;
MPUBOJUTH MPUMEPHI MATEMATUYECKOTO MOJIEIMPOBAHMSI C TOMOUIBIO AU PepeHInanbHbIX YPaBHEHUI;

[IPyl8 yMeHune wMmoaenupoBaTh pealbHbIE CHUTyallMM Ha S3BIKE MAaTEMaTUKH; COCTABIATH
BBIPQXEHUS, YPAaBHEHUS, HEPABEHCTBA U MX CHUCTEMBI MO YCJIOBHIO 3aJlauM, MCCIEA0BAaTh MOCTPOEHHBIE
MOJIEJI C HCIOJb30BaHUEM amrapara aiareOpbl, MHTEPIPETUPOBATh MOJIYUYEHHBIH pe3yJbTaT; CTPOUTH
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MaTEMaTHYECKHE MOJECIIHU € IIOMOIIBIO T€OMETPUYECKHUX ITOHATUN U BEJIMYMH, PEIIATh CBSI3aHHBIC C HUMHU
MIPAKTHUYECKUE 3aJa4d; COCTABJIATh BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH IIOJYYECHHBIN
pe3ysbTaT; pemarb IPUKIAJHBIE 3aJa4d CPEACTBAMM MAaTE€MaTHYECKOrO aHaln3a, B TOM YHUCIE
COLMAJIEHO-9KOHOMHYECKOTO U (PU3MUECKOTO XapaKTepa;

IIpyl9 ymeHue BbIOMpaTh HOAXOMALIMHA METOX JUIsl PEUICHMs 3aJadyM; NOHMMaHHE 3HAYUMOCTHU
MaTeMaTHKU B U3YYEHHH HPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SBICHUH; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3AaKOHOB MATEMaTUKH B HCKYCCTBE, YMEHHE IPUBOAMTH IMPUMEPBl MaTEMaTHYECKHX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKU.

MarepuanbHoe ob0ecniedenune: VHauBuayanbHble 3aJaHus, CIPABOYHBIE MAaTEPHUAIIbl, KOHCIIEKTHI
JIEKIIUH.

3aganme: lccrnenoBarh QyHKIMN U HOCTPOUTH CXEMATHYECKH UX TpapUKy.

Samanus
a)y =2+5x> -3x°; 6)f(x)=x*—2x* +2;
a)y =2x3-3x*-36x; | 6)f(X)=x*-2x*+2;
U3 2.
a)y=x"—4x%; 5)f(x)=1x4_3x3—§x2+2;
4 3 2

Ilopsinok BbINOJIHEHHS PadOTHI:
BaumaTenbHO 03HAKOMBTECH C YCIOBHEM 3aJaHUA.
[Tonb3ysich KOHCIIEKTOM JIEKLIMI U CIIPAaBOYHBIMHU MaTepHallaMu, BBIIIOJIHUTE 3aJJaHHe.

Xox padoTsbl

[ToHATHE TPOU3BOJHOM TO3BOJISIET MPOBECTH MOAPOOHOE HMCCiIeoBaHNEe (PYHKIUH C HeIbio Oosee
TOYHOT'O OCTPOCHUS UX TPAPHUKOB.

Paccmotpum anroputm uccinenoBanus QyHKIUMN:

1) maiiTi oOnacTh onpeaeneH s yHKIUH;

2) uWccienoBaTh (GYHKIMIO HA YETHOCTh U HE YE€THOCTH;

* Ecam g QyHKIMM BBITONHSIETCS PABEHCTBO fi—x) = f(x), TO maHHasg (QYHKIUS SBISICTCS
yeTHOU. CletoBaTenbHO, rpaduk GyHKIIMM CHMMETpUYEH OTHOCUTENbHO ocH (OV).

"Ecnum ansa (QyHKIMU BBITIONHSIETCS PABEHCTBO f(—ix) = —f{x), TO maHa QYHKIUA SIBISETCS
HeueTHOH. CreoBaTenbHO rpaduk GyHKIIMM CHMMETPUUYEH OTHOCUTENBHO Havyana koopauHart (0;0)

"Ecmu f{—x) # flx) u f(—x) £ —f(x), To nmanHas QyHKus sBisieTcs QyHKIMEH oOiero Buaa u
CBOWCTBOM CUMMETPUYHOCTH JJaHHAs (PYHKIMS HE 00a1aeT

3) HalTH UHTEPBAJIbl MOHOTOHHOCTH ()YHKIIUH;

* HaiiTi npou3BoAHYIO PYHKIUH.

= JIpupOoBHATH NPOU3BOJIHYIO K HYJIIO U PEUIUTh MOJIYYEHHOE YpaBHEHHE.

* OTMETUTh HailleHHble KOPHM YypaBHEHMS Ha KOOPAMHATHOW MpsMoOil, pa3duB e€ Ha
MIPOMEXKYTKH.

= Haiity 3HaK NpOU3BOAHON HA Ka)KJIOM U3 ITOJIyYEHHBIX TPOMEKYTKOB.

- | + | - flxl ], IPHXE [—m;xljuﬂxz;mj
T le — II: T—a flx) 1, mprx €03 3%)
4) HaWTH SKCTpEMyMBbI () YHKIINH,
: + _
| |
Ty 3
min max

Tinin = ¥y
Tmax = X2

5) HaiiTh 3HaUeHHE PYHKIMU B KPUTHICCKUX TOYKAX U B TOUKAX IKCTPEMYyMa;
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6) HalTH TOYKM MEPECEUYCHHUS] C OCAMH KOOPAMHAT M, BO3MOXKHO, HEKOTOPBIC IOMOJHHTEIbHBIC
TOYKH, YTOUHSIOIIUE rpaduk GpyHKINY;

7) mocTpouTh rpaduK HUKIHH.
3ananue Ne 1
1) Uccnenyiite GpyHKIMIO U TOCTpoiiTe €€ rpaduK y=1+2x* —x*;
2) Onpenenum 4eTHOCTh
f(=X) =1+ 2(=x)* = (-X)*=1+2X* = x* = umeen f(-x)=f(x)=
¢byHKIMS YeTHas U ee rpaduKk CUMMETpHUYEH OTHOCHTENBHO ocH (OV).
3) Haiimem nmpou3BoIHYIO

f'(x) = (1+2x* —x*) = 4x — 4x%;

4x—4x3 =0

4X(1-x*)=0=x=0:x==1;

f(-1) =1+ 2(-2)2 — (-2)* =2

+ —  + | — f(0)=1+2(0)* -0* =1
7 '1 \b A 1 f(l)=1+2*12-1*=2
rr]a)( min MEx
X (-o0-1) | -1 (- 0 1 1@+
1:0) (0;1) ©)
f'(x) + 0 _ 0 + B

f(x) VA 2 g 1 VA 2 Ny

(I)opMa npeacTaBJCHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHNE.

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCA, €ClM paboTa BBHIMOJHEHA B TMOJHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aMUCH ¥ BBIUYMCIICHUS.

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

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISICT MOJIYYHTh MPABWIBHBIE PE3yAbTAaThl M BBIBOJBI; B XOJIE
MpOBeICHUS pabOTHI ObUTH TOMYIEHbI OLITHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BBHIBOJIOB.

Tema 3.1. IlpousBogHast pyHKIMHU U ee IPUMEHEHHE
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IIpakTnyeckoe 3ansaTue Ne 33

«Haxo:xkneHue Han(0JIbIIET0 U HAMMEHbIIIEr0 3HAYEHUS W IKCTPEMAJIbHBIX 3HAYEHU
¢yuxuuu. [lpuknaaabie 3a1a4n HA IKCTPEMYM»

Heanb padorbl: HayunThcs NpUMEHATh NPOU3BOAHYIO G YHKIUU MPU PEIICHUH 3a/1a4.

BbinosiHeHue padoThbl cOCOOCTBYET (POPMHPOBAHUIO:

[1P64 ymeHuwe omepupoBaTh MNOHATHSIMH: (DYHKIMS, HENpepblBHAs (YHKIUSA, MPOU3BOAHAS,
nepBooOpasHas, ONpeiesieHHbI WHTErpai; yMEHUE HaXOAUTh MPOU3BOJHBIC AJIIEMEHTAPHBIX (DYHKIIMA,
UCTOJB3Ysl CIIPABOYHBIE MAaTEPUANIbl; HCCIEI0BATh B MPOCTEHINNX Cirydasx (pyHKIMM HA MOHOTOHHOCTb,
HAaXOJIUTh HAuOONbIIME W HAUMEHbIIWE 3HAYeHUs (QYHKUUN; CTpOUTH TpaduKd MHOTOUWICHOB C
MCTOJIb30BAHUEM allapara MaTeMaTHYECKOT0 aHajM3a; NPUMEHSTh MPOU3BOAHYIO NIPU PEIICHUH 3a/1a4
Ha JBW)KCHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHBIE 3a7jaul HAa HAaUOOJbIINE U HAaUMEHBIINE 3HAYCHUS,
Ha HaXO0XJIEHUE MTyTH, CKOPOCTH U YCKOPEHHUS;

[1PG14 ymeHue BbIOMpaTh MOAXOASIIUN M3y4YEHHBIM METOJ AJIs PELICHUsS 3aJadud, pacrno3HaBaTh
MaTeMaTHdeckue (akThl M MaTeMaTHYECKHE MOJENM B TPUPOJHBIX W OOLICCTBEHHBIX SIBICHHUSX, B
UCKYCCTBE; yMEHHE IMPHUBOJIUTH MPUMEPbl MAaTeMaTUYECKUX OTKPBITUH POCCUHCKON M MHPOBOM
MaTeMaTHYECKOU HAYKH;

[Ipy8 ymeHue cBOOOJHO omepupoBaTh MNOHATUSAMU: Tpaduk GyHKIMM, oOpaTHas (yHKIUS,
KOMIO3ULUS (DYHKIMHA, TUHEHHAs (QYHKIUS, KBagpaTUdHas (QYHKIUS, CTerneHHas (QYHKIHS C LENIbIM
MoKa3zareiaeM, TPUTOHOMETpHUYecKHe  (YHKIHMH, OOpaTHblE  TPUTOHOMETpPUYECKHE  (YHKIIUH,
nokaszaTtenbHass W Jorapugmuyeckas (QyHKIUH, YMEHHE CTPOHWTH Tpadukd (YHKIHUN, BBITOIHSATH
npeoOpa3oBaHUs rpadukoB GbyHKIM;
YMEHHE HCIOJb30BaTh Tpaduku (YyHKIMH JUIsI U3yYEHHsI MPOIECCOB M 3aBHCUMOCTEH MpH pPEHICHUH
3a/a4 U3 APYrux y4eOHBIX MPEAMETOB M U3 PEaJbHOM KHU3HU; BBIpaKaTh (OopMylaMu 3aBUCUMOCTHU
MEXy BEIMYMHAMHU; yMEHHE CBOOOJHO ONEpUPOBATh MOHATUSMH: YETHOCTh
(GyHKINH, TEPUOJUYHOCTh (DYHKIMM, OTPAaHUYEHHOCTh (DYHKIMHM, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
¢byHnknuu, HawOoJbllee W HaWMEHbIIee 3HAUYeHUS (YHKIMHM Ha TPOMEXKYTKE, YMEHUE MPOBOIUTH
uccieioBaHue QpyHKIUHY; yMeHue
WCTIOJB30BaTh CBOWCTBa W Trpaduku (QYHKIUH A pelmeHus YpaBHEHWH, HEPaBEHCTB M 3a/1ad C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUH, HEPAaBEHCTB
U MIX CHCTEM;

IIpyl0 ymeHue omnepupoBaThb MOHATUSAMHU: HENPEPHIBHOCTh (DYHKIMHM, ACUMIITOTHI TIpaduka
byHKIMK, TIepBas W BTOpas NpPOW3BOAHAS (YHKIMH, TEOMETPUYECKHA W (U3UIECKUH CMBICT
IIPOU3BO/IHOM, TMepBOOOpa3Has, ONpENeNeHHbIH HHTErpajl; yMEHHE HaXOAMTh AaCHUMOTOTHI Tpaduka
(GyHKINW; yMEHUE BBIYUCISATH POU3BOIHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMITO3UINH (PYHKITHA,
HaXO0/IUTh ypaBHEHHE KacaTelbHON K rpaduky byHKIUY;
YMEHHE HWCIIONIb30BaTh IMPOW3BOIHYIO UISI WCCIIENOBAaHUS (YHKUWH, [UIS HAXOXKICHHUS HAMITyYIIIero
pelieHusi B NPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-PKOHOMUYECKMX M (U3NYECKUX 3ajayax, s
OTIpEIENIEHUs] CKOPOCTH M YCKOPEHUS; HaXOMUTh TUIOMIAIN W 00BEeMbI (PUTYp ¢ TIOMOIIBIO MHTETpaa;
NPUBOANUTH PUMEPBI MATEMAaTHUECKOT0 MOJIETIMPOBAHUS C MOMOIIBIO TU(PepeHIINaTbHBIX YPaBHEHUH;

[IPyl8 yMeHHMe MOJenupoBaTh peaJbHbIE CUTYallUM Ha SI3bIKE MAaTEMaTHUKH;, COCTaBIATH
BBIPQ)KEHUS, YPAaBHEHHUS, HEPABEHCTBA M UX CHCTEMBI MO YCIOBHUIO 3a/1a4M, UCCIIEAOBAaTh MOCTPOCHHbIE
MOJIENI C WCIOJB30BAaHUEM amrapaTa aureOpbl, HHTePIPETHPOBATh MOJNYYCHHBIH pe3yJbTaT; CTPOUTH
MaTeMaTHYECKUEe MOJIENIU C MTOMOIIBI0 TEOMETPUUECKUX MOHATHH M BETMUMH, PEIIaTh CBSA3aHHBIE C HUMH
MPAaKTUYECKHE 3a/a4d;, COCTABISTh BEPOSTHOCTHYIO MOJIENb W HHTEPIPETHPOBATH IMOTyYCHHBIH
pe3yibTar; pemaTh NPUKIAAHBIE 33Jaud CpEeACTBAMU MaTEeMaTH4YeCKOro aHalu3a, B TOM YHCIe
COITMATEHO-Y)KOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;
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[Ipyl9 ymeHnme BbIOMpaTh MOAXOIAIIMNA METOM JJIS PEIICHHUS 3aJavd; MOHUMAaHHE 3HAYMMOCTH
MaTEMATHKU B W3YYCHHH MPHUPOJIHBIX M OOIIECTBEHHBIX IMPOILIECCOB U SIBJICHHI, YMEHUE PaclO3HABATH
MPOSIBJICHUE 3aKOHOB MATEMATHUKH B HMCKYCCTBE, YMEHHME HPUBOIUTH MPUMEPbl MaTEMAaTHYECKHX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKU.

MarepuanbHoe obecniedeHue: VHIuMBHayanbHBIC 3aJlaHUs, TAOJWIA TTPOU3BOIHBIX, KOHCIICKTHI
JICKIIH.

3aganmue:

1. Haiinute HauMmeHblllee W HauOomblnee 3HAYeHUS QYHKOMH Fix) = x*—8x'—9 HA OTpe3ke
:e3[—1;1]; 8y [0; 3]

2. imeeTcs MpOBOJIOKA JITUHON @ METpoB. TpedyeTcs orpaauTh 3TOH MPOBOJIOKOM MPSMOYTOIbHBIN
Y4acTOK 3€MJIM, OJIHa CTOPOHA KOTOPOTO MPUMBIKAET K CTEHE 3aBOJACKOTrO 3/1aHHUf, TaK, YTOObI IJIOIAAb
OTOPO’KEHHOTO yJacTKa Obliia HanOOoJIbIIEH.

JInst OTBICKaHUSI HAUMEHBIIEr0 W HAauOONbIIETO 3HAueHHs (QYHKIUH, AUPPEpeHINPYeMOil BHYTPU
OTpe3Ka M HENpPEphIBHON Ha €ro KOHLAX, CIEAYeT HAalTH BCe KPUTUUECKHE TOUKU (DYHKLUH, JISKAIUe
BHYTPU OTpPE3Ka, BBIYUCIUTH 3HAYCHUS (PYHKIMH B ITUX TOYKAX M HA KOHIIAX OTpE3Ka, a 3aTeM M3 BCEX
MOJIY4YEHHBIX TAKUM 00pa3oM uuces BEIOpaTh HaMEHbIlee U HauboJbIIee.

ITopsinok BbINoOJIHeHUs padoOThI:

1. Haxoaum KpUTHYECKUE TOUKU (PYHKIIUHU.

2. IlpoBepsiem, KaKkHe U3 HalIEHHBIX KPUTUYECKUX TOUEK JIeKaT BHYTPH 3a/1aHHOTO OTPE3Ka.

3. Haxomum 3HadyeHus] yHKIMM Ha KOHIAX OTpE3Ka M B TEX KPUTHUUYECKUX TOUYKAX, KOTOPbIE
MIOTIAJIal0T B ATOT OTPE30K.

4. W3 Bcex NmoJydyeHHBIX 3HaUeHUN (QyHKIIMU BbIOMpaeM HauMeEHbIIIee U HaubobllIee.

Xoa paGoTsI:

1. Haiinute HauMeHblee 1 HauOoblIee 3HaYeHUSI PYHKINHU flx) = —2x3 — 3x% + 4 HA IPOMEXKYTKE
red[—2; 0,518y [1: 2],

Pemienue.

HaxoauM KpUTHYECKHE TOUKH (HYHKITHH.

Fllad = (=27 = 30 + )= — 6 = —fuc (o + 17

Fllad =0; —6x(x 4+ 1)=0; x = 0mx = —1. NONYYUIM JBE KPUTHUECKUE TOUKH: ¥ = Dmx = —1,

& ) B mpomesgyrie [—2; —0,5] JI€KUT O/1HA M3 KPUTHYECKUX TOYEK: X= -1.

Tax KaK Fl—2) =8, f(—1) =3 fi—0,5) =3.5 10 HauMeHbIIIee 3HAYEHUE byHKIUSA
Flx) = =2 — 32 + 4 mocTuraer B Touke x = —1 W paBHO 3, a HaKOOJIBIIIEE - B TOYKE X = —2 M paBHO §..
KpaTko 3T0 MOXKHO 3amucaTh TakK: mwinf_y, s Flx) = F—1) = 3.maxy_,,_pq fl)=F(-2] = 8,

0) Otpesky [1; 3] He MPHHAIIEKUT HU OJHA U3 KPUTHUECKHX TOYEK, TIO3TOMY HAMIEM 3HAYEHUS
(GYHKIMU Ha KOHI[AX OoTpe3Ka: fil) = —2-1 —3.12 +4 = —1.[1;3];(3) = -2-3" -3 . 3+ 2 = -77. . Kparko
9TO MOJKHO 3aIUCATh TAK: riny |q,q Flx) = f3) = =T gy fle)=F01) = -1,

2. Yucno 86 mpencTaBieHO B BHIE CYMMbI JIByX CJaraeMblXx TaK, YTO WX I[POHM3BEJICHUE
MakcuMalibHO. HalianTe 3TH ciraracMble.

Pemrenne. IlycTe 3aflaHHOE YHCIIO TPEACTABICHO B  BHJAE CYMMBI JIByX CJIaracéMbIX
x uy,1..86=x + ¥. Belpasum BTOpOe ciaraemoe uepes x:

y=86-x.3anuiiemM Npou3BeAeHHE ITUX Ynced B BuAe (QyHKIMU OT x:flx) =x- (86 —x) Haiiném
3HaYEHHE X, TIPH KOTOPOM (YHKITHSI

f (x) =x (86 —x) pmocrmraer makcumyma. Haiiném mpouwssommyrof!(x) u  npupaBHsIeM eé
Hymo. fl () =(x - (86 — )} = (86 — 20 =86 — 2 = 2043 — ),
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2043 —x) = 0,x =43,
Onpenenum BTOpOE cilaraeMoe: ¥ = 86 —x =86 — 43 =43,
OtBer: x =43y =43,

®opma npeacrabiieHus pe3yJbTaTa: BbIIIOJIHEHHAs padoTa.

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TIOCTIEOBATEIIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIMCH U BBEIYMCIICHHA.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLEHKE "OTJIIMYHO", HO JOIYILEHbI
2-3 Henmoyera.

Ouenka "yI0BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO ITO3BOJISCT IMOJIYYHTh NPABHIBHBIC PE3yJbTaThl M BBIBOJIBI; B XOJIE
MPOBEICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJHOCTBIO UK 00BEM
BBITIOJTHEHHOW YacTH PabOTHI HE IMO3BOJISET CENIATh TPABIIILHBIX BBIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue
IIpakTnyeckoe 3ansaTue Ne 34

«WuTerpan u neppoodpa3znas. Haxo:xkaenue HeonpenaeJeHHbIX HHTETPAJIOB IPH MOMOIIM
CBOMCTB HHTETPAJIOB)

Ileib: HAy4UTHCSA HAXOAUTHh HEONPEAECIEHHBIE UHTETPalIbl HEIOCPEACTBEHHBIM UHTEIPUPOBAHUEM
IIPY TIOMOIIY CBOMCTB MHTEIPUPOBAHUS.

BoinosiHeHue padoThl criocodcTBYeT (JOPMUPOBAHUIO:

[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIUS, HeNpepbiBHAs (GYHKLHUSA, [POU3BOIHASI,
nepBooOpasHas, ONpeesIeHHbI MHTErpai; yMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTApHBIX (YHKIIHMH,
UCTOJb3Ysl CIPaBOYHBIE MAaTEpUalbl; UCCIE0BATh B MPOCTEHIINX CiIydasix (pyHKIMH Ha MOHOTOHHOCTB,
HaXOJUTh HAuOONbIIME W HAUMEHbIIME 3HAaueHUs (QYHKUMN; CTPOUTH TpapuKU MHOTOWIEHOB C
UCIIOJIb30BaHUEM allllapaTa MaTeMaTU4YeCKOro aHaln3a; MPUMEHATh NIPOU3BOJHYIO IIPU PEUICHUM 3ajad
Ha JBW)KEHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHbIE 337aul HAa HAauOOJbIINE U HAaUMEHbIINE 3HAaYCHMUS,
Ha HaXO0>XJIEHUE IyTH, CKOPOCTU U YCKOPEHHSI;

[Ipyl0 ymeHue omepupoBaTh MOHATUSIMM: HENPEPHIBHOCTh (YHKIUHU, ACHMIITOTHI TIpaduka
¢byHKIMU, TiepBas M BTOpas NpPOM3BOAHAS (YHKIMH, TEOMETPUYECKUH M (PU3UYECKUH CMBICH
MIPOM3BOJIHOM, MEepBOOOpa3Has, OINpeAENCHHBbIH HWHTErpall; yMEHHE HaXOJUTh ACHMIITOTHI Tpaduka
(GyHKIMHU; yMEHUE BBIYUCIATH POU3BOIHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMITO3UIINH (PYHKIIHUA,
HaxOJINTh ypaBHEHUE KacaTeJIbHOU K rpaduxy byHKIUY;
YMEHHUE HCIIONb30BaTh MPOU3BOAHYIO Ul HUCCIEAOBAaHMS (DYHKIHMHA, I HAXOXKACHUS HAWIYYIIEero
pelleHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLUAIbHO-’KOHOMMYECKHX MU (PU3MYECKHX 3ajayax, Ui
OIIpeJIeNIEHUs] CKOPOCTH U YCKOPEHUSs; HaXOAUTh IUIOMIAAUM M 00BEMBbI (UTyp C MOMOIIBIO MHTErpaja;
MIPUBOJIUTH MPUMEPHI MATEMATUYECKOTO MOJEIMPOBAHUS C TOMOLIbIO AU PepeHInanbHbIX YPaBHEHUH.

MarepunanbHoe obecrnieyeHue:

NnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MaTepUaIbl, KOHCTIEKTHI JIEKIIHA.

3aganue:
Haiitu cnenyromue nHTerpans:
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1. T Gxg —ixz + 5) g
2. Jarzxt — 1)

3. J (1 4+ Gl

4, I[%+ xisjld:r

5. J{5vx® — 78=T)dx

Kparkue TeopeTuueckne cBeeHHA:
Ceoticmea HeonpeodenlenHo20 uHmezpana

1) [ mf (x)dx = mf[ £ (x)dx, m-const
2) j (f (x) £ g(x))dx = j f (x)dx + j g(x)dx

Ta6ﬂuua OCHOBHbIX UHmMecpalos

1) Idx:x+C;
Xn+l

Z)Ix”dx: +C,n=-1;
n+1

dx
3 —:I "
) -[x njx +C;
4) .[exdx:ex+C;

5) Iaxdx:a—+C;
Ina

6) Isinxdx:—cosx+C;

7) _[cosxdx =sinx+C;

dx )
8) Icoszx =tgx+C;

9)_[ ax =—Ctgx +C;

sin? x
dx .
10) | —==arcsinx+C;
J ==
dx
11 =arctgx +C.
)I1+ x? g

Ilopsinok BbINOJHEHHS padOThI:

CoOBOKYMHOCTb BCceX NMEepBOOOPA3HBIX /Ui (YHKIIMU HA3bIBACTCS HEOMPEICIIEHHBIM HHTEIPAJIOM.

OCHOBHBIE CBOMCTBA HEOTIPEAECIEHHOTO HHTETpaja

1) J{FC + glad Ve = [ fld doc+ [ glad d

2) Jkfldde =k [ Fladdex

HenocpencTBeHHOEe MHTErPUPOBAHME OCHOBAHO Ha MPSIMOM MCHOJIb30BAHUU TAOJIHUIIBI HHTETPAJIOB.
MoryT npencTaBUThCS CIEAYIOIUE CIIyYau:

1) JlaHHBIH WHTETpall HAXOAWUTHCS HEMOCPEACTBEHHO I10 COOTBETCTBYIOLIEMY TaOINYHOMY
WHTErpaly.

2) JlaHHBII MHTETpaN TOCIE MPUMEHEHHS CBOMCTB 1M2 NMPHBOAWTCS K OJHOMY HJIHM HECKOJIBKUM
TaOJIMYHBIM UHTETpallaM;

3) JlaHHBId ~ MHTErpal  IOCIE€  DJIEMEHTAPHBIX  TOXJIECTBEHHBIX INpeoOpa3oBaHWi,  HaJ
MOJBIHTETpaIbHOM (YHKIMEH U MpUMeHssl cBoiicTBa M2 NPUBOAWUTCS K OJHOMY WM HECKOJIbKUM
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TaOJMYHBIM HHTErpajiam.

Xox padoThI:
Haiitu cnepyromuye HHTETpab:
1. J'6x*dx —ucnons3yeM cBoiicTBo 2 1 hopmymy 2.

T x"dx ='rm1

+ ¢ Ilomyuum:

fn+1
_rﬁxzd:r= Eu_rxzd.r= 6%+c= Eu§+|:'= x4 ¢
2. Jalx? —x+ Bdx Ucnonw3yss cBoiictBa 1 w 2 u, dopmyasl 1 u 2 mnoaydum:
4 [xlde — 4 xdx+ 12 [ da = 4%-‘%2+ 12x+ ¢ =§xﬂ— 224+ 12x 4+ ¢
- mocTossHHash uHTerpupoBanuss C paBHa anreOpandeckod CyMMe TpeX IMOCTOSHHBIX
WHTETPUPOBAHUS .
3. J2(3x — 10 =2 {32 — 1% = 2 [ (0x? — b — Lldr = 2-9%-2-5§+ 2rtrc=6x —bx'+2x 40

4 J-.r3+!.r2 bt

" fx —pa3aciiuM IIOWICHHO Ha X, HOJIy4YMM:
xd 3t
Le® + Ar 4 ldx =?+T+4-r+ £

1 1

i —_1 —_
5. Ij—; —Hcnojb3yeM hopmyiny 2 [ x zdx = 'rj_i—L+ e=F+c=2Vr+ec
2 2

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHNe

Kputepun onenkmn:

Ouenka "OTJIMYHO'" CTaBUTCSA, €ClIM paboTa BBHINOJHEHA B IOJHOM OOBEME C COOJIOJIEHHEM
HEOOXOMMO TIOCIIEIOBATEIFHOCTH ACWCTBUI; B OTBETE MPABHJIBHO M AaKKypaTHO BBIMOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLEHKE "OTIIMYHO", HO JOIMYILIEHbI
2-3 HenoueTa.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBIIIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJ€
MPOBEACHUS PAaOOTHI OBUIHA JOMYIIEHBI OIITHOKH.

Ounenka ""Hey10BJIETBOPUTEJIBHO'" CTaBUTCS, €CIM paboTa BBHIIOJHEHA HE MOJHOCTHIO WM 00bEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISIET CAENATh MPABUIIBHBIX BBHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue
IIpakTuyeckoe 3ansaTue Ne 35
«/HTerpupoBaHne MeTO0M 3aMEHbI MepPeMEHHOID)
Hean padoTbi: HayuuThest BRIYUCISATH HHTETPAIBI CTOCOOOM TTOJICTAHOBKH.

BeinosiHenue padorsl crnocodcTBYeT GOPMHPOBAHMIO!

[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIUS, HempepbiBHAas (QYHKIHUS, MPOU3BOIHAS,
nepBooOpasHasi, ONpeesieHHbIH MHTErpall; yMEHUE HaXOJUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIHH,
UCIOJIb3YS CIPAaBOYHbIE MAaT€pUAJIbI; UCCIEA0BAaTh B MPOCTEHIINX cilydasixX (YHKIIMM Ha MOHOTOHHOCTbD,
HaXOAWUTh HauOOJbIIME W HAUMEHbLIME 3HaueHHs (QYHKUUH; CTPOUTh TIpaUKd MHOTOUYJIEHOB C
WCIIOJIb30BAaHUEM amnmnapara MaTeMaTUYeCKOI0 aHaJIN3a; MPUMEHATh NMPOU3BOAHYIO IPU PELICHUH 3a/1ad
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHEHTUPOBAHHbIEC 33/jaui Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYCHUS,
Ha HaxO’KJIEHUE ITyTH, CKOPOCTH U YCKOPEHUS;
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[IP614 ymenue BBIOMpaTh MOAXOMSIIMA M3yYEHHBIH METOM JUIS PEIICHUs 3aJadd, Pacro3HaBaTh
MaTeMaTH4YCCKUEC (I)aKTBI U MAaTCMaTUYCCKUC MOJICIM B IPUPOJHBIX U 06H.[€CTB€HHLIX SBJICHUAX, B
HWCKYCCTBE; YMEHHME TMPUBOAWTH MPUMEPHI MATEMATHYECKUX OTKPBITUH POCCUMCKOW M MHPOBOM
MaTeMaTHYECKOU HAYKH;

MarepuajibHoe o0ecnieueHue:

I/IHI[I/IBI/II[yaJIBHLIC 3alaHuA, CIIPAaBOYHbIC MaTCpUaJibl, KOHCIICKThLI HGKL{I/II\/JI.

3aganmue:
Haiitu unrerpansi:
CJ2e — 5 dx
i
) 'rs.r+5

1
2
3. Jue? — T dx
4, fﬁd:c
5
6

3‘IB:III:I..:t’
. ftg.rdx

-J-d.r

141627

IMopsiok BbINOJTHEHHE PAOOTHI:

B ocHOBe MHTErpupoBaHHsI METOJOM 3aMEHBI MEPEMEHHON (MM CIIOCOOOM IOCTAHOBKH) JICKUT
CBOWCTBO WHBAapUAaHTHOCTH (OPMYNI WHTETPUPOBAHUS, KOTOPOE 3aKIIIOYAETCS B CIEAYIOLIEM: €CIH
Jfldde =Flx)+ ¢ o] fladdu=Fl) + ¢, rne u(x) npoussonHas auddepeHuupyemas GyHKIHUS OT X.

3aMeHa MepeMeHHON B HEOIIPEICIICHHOM WHTETPaJIe MPOU3BOJIUTCS C MIOMOIIBIO IMTOJACTAHOBOK JBYX
BUJIOM:

1. x=w(t) , rae t-HOBas mepeMeHHas, a wit] HempepbiBHO auddepeHiupyemas (yHKIUSA

T flcdde = [ flold) )o'(t) dt
2. t=p(x),rae t-HoBas nepemennast, toraa: | Fluplt) Ju' (dde = [ fltide

Xoa paGoThI:

zFdx
L Is+x3
-T.K. d(8 + x3) = 2ridyr , TO
JI" xidx lj‘d{8+ 3ty
Bax? 30 B4a?
Lpdb 1 L
-nonaras 8+ x? =t , IOIy4uM: EIT = Inlt) +e=Jlnl8 + = +¢
d i (20 :
2. JEEEEE _ P ECM 510dTOMY, MCHONB3ys MOACTAHOBKY t = sint , NPUXOJMM K TaOIMUHOMY
a+2i1° ¥ 4+2iN°
g _t 3 =1 (ﬂ)
HUHTETrpany: I4+r2 =3 eret g » +rc= 2 eroty Z +rc
3 J- g¥dy o odie™y
R C g P
-BOCITIOJIB30BaBIINCH HOI[CTaHOBKOﬁ t=¢" . pUBOAUM K Ta6J'II/ILIH0My HHTCrpairy
dt L *
f = @resin - 4+ 0 = oresin = +r
I-te 3 3

Tpumeyanne: dx = > dlox + ]

1
rox = Ed[xzjl

" dxr = dig®)
gx _
P dilnix)

cosxdy = g s
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dopma npeacTraBJieHUs pe3yJbTAaTAa: BHIIIOJIHEHHOE 3a/1aHNE

Kpurepumn oneHku:

Ounenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HE0OXOIMMOM MOCIEI0BATEIBHOCTH JEHCTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka '"Xxopomo' CTaBUTCs, €CIM BBIOJTHEHBI TPEOOBaHUS K OIlEHKE "OTIUYHO", HO JOIYIICHBI
2-3 Heymouera.

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS paOOTHI OBUTH JOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CJIM padOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENATh MPABIIILHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue

IIpakTnueckoe 3ansaTue Ne 36
«AHTerpupoBanne pa3InyHbIMU METOAAMMD)

Heas paborbl: HayunTbCs HaxXOIWTh HHTErpajibl Pa3IMYHBIMU METOJAMU: HMHTETPUPOBAHME
HOJACTAHOBKOM U I10 YaCTSIM.

BoinosiHeHHne pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

[IP64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIUS, HemnpepbiBHAs (QYHKLUSA, [POU3BOAHAS,
1epBo0OpasHas, ONpEIENICHHbIM MHTErpail; YMEHUE HaXOJUThb MPOMU3BOJHBIE 3JIEMEHTAPHBIX (YHKIIM,
UCHOJb3Yysl CIPAaBOYHBIC MAaTEpUalbl; UCCIEI0BATh B MPOCTEHIINX CiIydasX (PyHKIMM HA MOHOTOHHOCTB,
HaXOJWTh HaAWOONbIIME W HAUMEHbIIME 3HAYeHHWs (QYHKUUH; CTPOUTh Tpa)UKd MHOTOUYICHOB C
HCIIOJIb30BAaHUEM allllapaTa MaTeMaTU4YeCKOro aHajln3a; NPUMEHATH MPOU3BOJHYIO IIPH PELIEHUH 3a]ad
Ha JBW)KEHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHbIE 33Jaul Ha HAauOoNblINE U HAaUMEHbIINE 3HAYCHMUS,
Ha HaXO0>XJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[1PG14 ymeHue BbIOMpaTh MOAXOASIIMN M3YyYEHHBIM METOJ AJIs PELICHUs 3aJaud, pacrno3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHUECKHE MOJENU B TPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE; yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOMU
MaTEMaTHYECKON HAYKH.

MarepuanbHoe obecnevyeHue:

WNHauBuayanbHble 3aaHNsL, CIPABOYHBIE MaTEpUaIbl, KOHCIIEKTHI JIEKIIHA.

3aganue:

Haiitn nHTErpasnst
dx

o+ T At
2, jite

costx

gx

3. [reosxdr
4, J.]Ed:r

x3

5' J- xoy

zinlx

ITopsinok BhINoOJIHEHHE PAGOThI:
1. IlepBble JBa WMHTErpajga pelIAIOTCS METOJAOM 3aMeHbl IepeMeHHOW (3ToT ciyyail
paccMaTpuBalIcs B IIpaKTUUeCKoi pabote Ne 35).
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2. Crnenyroliye HHTErPaIbl PEIIAlOTCS METOIOM HHTETPUPOBAHMUS 110 JaCTSIM.

WHTerpupoBaHreM IO  YacTIM  Ha3bIBACTCS  HAXOXKIECHHE HWHTErpaja 1o  QopmyJe:
JTudd = wd — [ ¥du rae uuE?® HenpepbiBHO quddepeHupyemMble GYHKIUU OT X.

Wurerpupys 00€ 4acT paBeHCTBA @i} =udd + fdu , HOIyYUM

fd[u&] =fucs~a +f~&du

0 =J‘ud19 +J-19du,|:|'rrq,r,qa J-udﬂ = ut —J-t‘i'du

C moMOIIBIO 3TOM (OPMYJIbI BHIUMCIECHUE UHTErpaNa CBOAMTCSA K BHIYMCIICHUIO MHTerpana [ #du,
€CJIM TTOCTIEAHUM OKa)XeTCs MPOIIE UCXOIHOTO.

Xox padoThI:

BBI[H/IC.HI/ITB I/IHTeraH METOAOM I/IHTerI/IpOBaHI/IH I10 HaCTAM:
1. [(x — Sicasxdx

-mojarast 4 =x — 5 d¥ = posrdr,

-HalAéM du = dx; @ = [ cosxdx = sinx

-CJICAOBATCIIbHO:

Jr[x — Sleosxdx = (x — S)sine = J- sinrdx = (x — S)zine + cosx + ¢

2. | xorctgrdx

—MyCTh u =earetgy: df = xdx,
1 xE
gz w==

1428 ]
-Ha OCHOBAHHU (POPMYJIbI HAXOAUM
2

-TOrga du=

x
Jr rorctgeds = ? orctgx

J‘:cz dx 1 ) lJI':r2+1—1d
— I - e e —_—
2 w1 2z MEETR) Tayr

1, 1 j‘d JI" fx 1[x2 )
== tgx —= - == tgx — t

2x oot g 2[ x :r2+1:| > protgy — x4 orctgxel) + ¢

(I)opMa npeacTraBJCHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHNE.

Kputepun onenkmn:

Ouenka "oTaMYHO'" CTaBUTCA, €clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HE0OXOIMMOM TOCTENOBATENBHOCTH JEHCTBHUIL; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJHEHBI BCe
3aIIMCU U BEIYHCIICHHA.

Ouenka "Xopouo' cTaBUTCS, €CIHM BHITIOTHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 HemouerTa.

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISACT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MPOBEICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM paboTa BHITIOJHEHA HE TTOJIHOCTHIO UIH 00BEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BHIBOJIOB.

Tema 3.2 UHTerpas u ero npuMeHeHue
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IpakTnyeckoe 3ansitue Ne 37
«Teopema Hororona-JleiilOHumna. BoruuciieHue onpeaejeHHbIX HHTETPAJTOB»
esib paboThl: HAYYUTHCS BEIYHCIATH ONPEACIICHHBIA HHTErpai o Gpopmyie Herorona-JIeiiOuuma.

BoinosineHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIUS, HENpepbiBHAs (YHKLIWSA, MPOU3BOIHASI,
nepBooOpasHasi, ONpeJesICHHbI MHTerpajl; yMEHUE HAaXOJUTh INPOM3BOJHBIC IEMEHTAPHBIX (DYHKIIMMH,
UCIOJb3Ysl CIPAaBOYHBIC MAaTEpUalbl; UCCIEI0BATh B MPOCTEHIINX CiIydasX (PyHKIMM HA MOHOTOHHOCTD,
HaXOJWTh HaAWOONbIIME W HAUMEHbLIME 3HAYeHHs (QYHKUUH; CTPOUTh Tpa)UKd MHOTOUYIEHOB C
WCIIOJIb30BaHUEM allllapaTa MaTeMaTU4eCKOro aHAIW3a; MPUMEHATh IIPOU3BOJHYIO IIPU PELICHUM 3aJad
Ha JBW)KCHUE; peIllaTh IIPAKTUKO-OPUEHTUPOBAHHBIE 337aul HA HAauOOJIbIIME U HAaUMEHbILINE 3HAYCHMUS,
Ha HaXO0>KJIEHUE IIyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymeHue BBIOMpaTh MOIXOASIINN HM3YUYEHHBIH METOJ JJIS PEIleHUs 3a/auyd, pacro3HaBaTh
MaTeMaTHueckue (akTbl U MaTeMaTHYECKUE MOJIEJIM B IPUPOAHBIX U OOLIECTBEHHBIX SIBJICHUSAX, B
HUCKYCCTBE;, yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHUYECKUX OTKPBITUN POCCUHUCKOM M MHUPOBOU
MaTEMaTHUYECKON HAYKU;

[Ipyl0 ymeHnue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (YHKIIMH, ACHMIITOTHI Tpaduka
¢byHKuMu, mepBas M BTOpas HNpPOM3BOAHAS (YHKIMM, TE€OMETPUYECKMH M (U3UYECKUH CMBICH
MPOU3BOJIHOM, TIEpBOOOpa3Has, ONpPENEeNCHHBId HWHTErpall; yMEHHE HAXOAWTh ACHMOTOTHI Tpaduka
(GYyHKLINHU; YMEHUE BBIYUCIATH IPOU3BOIHBIE CYMMBI, IPOM3BEACHNUS, YACTHOI'O U KOMIIO3ULIMH (PYHKIIUA,
HaxOJIUTh ypaBHEHUE KacaTeJlbHON K rpaduxy GyHKIUY;
YMEHHUE HCIIOJb30BaTh IMPOU3BOAHYIO Ul HCCIEAOBaHMS (DYHKIMH, I8 HAXOXKACHUS HAWIYYIIEero
pemieHusi B TPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-DKOHOMHUYECKMX M (U3NYECKHX 3ajadax, s
OIpEeJIeJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOOUTh IUIOIIAAN U 00bEeMbl (PUIyp ¢ HOMOIIBIO MHTErpana;
MPUBOANUTH IPUMEPBI MATEMAaTHIECKOTO MOJISIIMPOBAHUS C MOMOIIBIO TU(PepeHINaTbHBIX YPaBHEHUH;

[IPyl8 yMeHne wMoJenupoBaTh peaJbHbIE CHUTyallud Ha A3BIKE MAaTEMaTUKH; COCTABIATH
BBIPQ)KCHMS], YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI 110 YCIOBHUIO 33/1a4¥, HCCIEA0BATh IIOCTPOCHHBIE
MOJIEJI C HCIOJb30BaHHUEM ammapara aiareOpbl, MHTEPIPETUPOBATh MOIYUYEHHBIH pe3ysbTaT; CTPOUTH
MaTE€MaTHYECKUE MOJEIIN C IOMOIIBIO TEOMETPUYECKHUX IMOHATHM M BEJIMYMH, PEIIATh CBA3aHHBIE C HUMU
MIPAaKTUYECKUE 3aJa4d; COCTABIIATH BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH IOJYUYECHHBIN
pe3yibTaT; pelmarbk NPUKIAAHBIE 3aJadd CPEICTBAMM MATEMAaTHUYECKOTO AaHalu3a, B TOM 4YHCIE
COLIMAJIBHO-9KOHOMHUYECKOT0 U (PU3NUECKOr0 XapakTepa.

MarepuanbHoe o0ecnieyeHue:

WNHauBuayanbHble 3aaHNsL, CIPABOYHBIE MaTEpUAIIbl, KOHCIIEKTHI JIEKIIUH.

3ananue:
Brruncnure nHTErpaibl.
1. If 2xldx
4
j(8+2x—x3)dx
2. -2
3. f[:r'f : Cosxox
4. j(cosx—Ssin X Jdx
2
2 2
5. _[ ! Z( dx
5 X
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Iopsinok BbINMOJIHEHUSI PAa0OTHI:
1) Ucnionb3ys Tabnuily MHTETpajoB HATH UHTETpa
2) Ucnonwiys popmyny Hetotona — JleiiOuuia

3
[ #x)dx= 0| = 7 ) - Fla

HaWTH ONpeIeSICHHBIN HHTErpal

Xox padoThI:
Brrunciuts onpeneeHHblil HHTErpal

]

IExgdx

1

Pemenne:
3 1 2 2 3
IExjdxi:JEngdxi:JE(x})ﬁ !3(23 1= 3(8 )= 271,02
1 ) 3 3 3 3 373

(1) Brirocum KOHCTAHTY 3a 3HaK MHTCIrpaJia.
#+1

+

_l-x”.::fx:
(2) Uarerpupyem mo TabiuIe C MOMOUIbIO CaMON MOIYISPHON (OPMYITBI
1

n+1

3
HOHBI/IBHIYIOCH KOHCTAHTY 3 uenecoo6pa3H0 OTACIUTh OT & W BBIHECTH 3a CKO6Ky. HeHaTL 9TO HC

00s13aTeNbHO, HO JKEJIATEILHO — 3a4€M JIMIITHUE BEIYUCICHUS?

A
[ @dx= FUDf. = F&) - Fla)

(3) HUcnonb3zyem dopmyny HproTona-JleiiOnuna 2 . Cnauana
3

MoJCTaBisieM B & BepXHUU mpenen, 3aTeM — HUxHUM npenen. [IpoBoauM nanpHeHnne BEIYUCICHUS U
MOJy4aeM OKOHYATEIbHbBINA OTBET.
Brruncnuts onpenene bl HHTerpal

4
[ (8+2x—x*)dx
]

Pemenne:
4

4 4 4
[@+2x- xzjdxijg__l;dx+ 2| xdx - _lezdxiijg(x}tg +2 %(.—ﬁ)tg - % )| Z

-2 -2 -2
= 84— (=20 + (4% — (=29 —%(43 —(—2¥1=8. 64(16 -4 —%(64+8} =

=4b+12- 24 =36

(1) Mcnonb3yem cBOMCTBA JINHEHHOCTH OMPEEIIEHHOT0 UHTErpasa.

(2) UnaTterpupyem no tabiuie, Ipyu 3TOM BCe KOHCTAHTHI BBIHOCHM — OHU He OyJIyT y4acTBOBAaTbh B
ITOZICTAHOBKE BEPXHETO U HUKHETO IIpeiena.

(3) Hnsa xaxmoro w3 Tpéx craraeMbix npumeHseM Qopmyny  Herorona-JleliOHuma:

FO) = P(8) - Fla)

Coser: mepex Tem, Kak Hcnoab3oBatb ¢opmyay Hprorona-JleiiOHMIa, TMO0J€3HO NPOBECTH
NMPOBEPKY: a caMa-TO MepBO0OpPa3Hasi HalijleHA NPaBUJIbHO?

Tak, TPUMEHHUTETHPHO K paccMaTPUBAEMOMY MPUMEpPY: Mepel TeM, KaKk B TEepBOOOPa3HYIO
3
x
Sx4xt -1
byHKIIHIIO 3 MOJCTABISITh BEPXHUW W HIKHUN Tpenenbl, >KelaTeIbHO Ha YEPHOBHKE

91



MPOBEPHUTH, a MPABWIBLHO JIM BOOOINE HaWAeH HeompeaeneHHbn uHTerpan? Juddepenmupyem:
2 xZ t 2y 1 3t 1 2 2
Bx+x N =A% +(x)—§(x)=8-1+2x—§-3x =8+ 2x—x

[Tonydena ucxoaHas MOABIHTErpaibHAsT (YHKIHS, 3HAYUT, HEONPEACICHHBIA WHTETpall HalicH
BepHO. Tenepb MoxHO 1 popmynry HeroToHa-JIeliOHUIIa TPUMEHUTD.

@dopma npeacTaBJieHUs pe3yJbTaTAa: BHIIOJIHEHHOE 3a/1aHue/

Kpurepun oneHku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HEOOXOUMOM IOCIeI0BAaTEILHOCTH JIEUCTBHI; B OTBETE NPABHWJIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCH U BBIYHMCIICHUS.

Ouenka '"Xxopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAaHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 HenmouerTa.

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid pabOTa BHIMOJHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT TMOJYYUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJIBI, B XOJE
MpOBeICHUS pabOThI ObUIH AOMYIEHBI OIIHUOKH.

OueHka "Hey10BJ€TBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MO3BOJISICT CAENATh MPABIIbHBIX BHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHme
IIpakTuyeckoe 3ansaTue Ne 38
«BbIyuciieHne onpeieieHHbIX HHTErPAJIOB METO0M 3aMeHbI IepeMeHH0i»
Leab padoThl: HAYYUTHCS BEIYUCIIATH OMPEACIIEHHBIE MHTErPaibl METOJOM 3aMEHbI IEPEMEHHOM .

BoinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

[1P64 ymeHue omepupoBaTh MNOHATUSMM: (DYHKIMS, HeENpepblBHAas (YHKIUSA, MPOU3BOAHAS,
nepBooOpasHasi, ONpeleseHHbI MHTerpajl; yMEHUE HaXOJUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIHH,
UCIOJIb3YS CIPAaBOYHbIE MAaTepUAJIbI; UCCIEA0BATh B MIPOCTEHIINX Clydasx (YHKIMM Ha MOHOTOHHOCTbD,
HaxXoAuUTh HauOOJbIIME W HAUMEHbLIME 3HaueHWs QYHKUUH; CTPOUTh TIpaUKd MHOTOUYIEHOB C
HCIOJIb30BaHUEM allllapaTa MaTeMaTUYEeCKOro aHalu3a; MPUMEHSATh MMPOU3BOJIHYIO IIPU PEUICHUH 3ajad
Ha JIBWKEHME; pellaTh MPaKTUKO-OPUEHTUPOBAHHbIE 3a/1aul Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYEHUs,
Ha HaXO0XKJIEHUE ITyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymeHue BbIOMpaTh MOIXOASIINN HM3Y4YE€HHBIH METOJ JAJS pelleHUs 3a/aud, pacro3HaBaTh
MaTemMaTuyeckue (akThl U MaTeMaTHYECKHE MOJIENM B NPUPOJHBIX W OOIECTBEHHBIX SIBJICHUSX, B
UCKYCCTBE; yMEHHE IIPUBOJUTH NPHUMEPHl MAaTEMaTHYECKMX OTKPBITUM PpPOCCHUMCKOM M MHpOBOU
MaTeMaTHYECKOW HAYKH;

IIpyl0 ymeHue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (YHKIMHM, ACHUMIITOTHI TIpaduka
GbyHKIMM, TiepBas U BTOpas MNpPOM3BOAHAs (YHKIUH, TEOMETPHUUYECKMH U (QU3NYECKHUN CMBICI
MIPOU3BOJIHOM, TMeEepBOOOpa3Has, ONpPENEeNeHHBIH HHTErpayl; yMEHHE HaXOAMUTh AaCHUMOTOTHI Tpaduka
(GYHKIIUHM; YMEHHUE BBIYHMCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHMS], YACTHOTO U KOMIIO3ULIUU (DYHKIIUH,
HaXOJUTh yYpaBHEHUE KacaTeJIbHON K rpaduxy (byHKIMH;
YMEHHE HCIIOJIb30BaTh IMPOU3BOJHYIO MJISi HUCCIENOBaHUS (PYHKIMH, Ui HaXOXIACHUS HaWIydIlIero
pelieHusl B NPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-PKOHOMUYECKMX M (U3NYECKUX 3ajayax, s
OTpesieNIeHUs] CKOPOCTH U YCKOPEHHUS; HAaXOOUTh IUIOMAAN M 00beMbl (GUTYp C MOMOUIbIO HMHTErpasa;
MNPUBOANUTE IPUMEPBI MATEMAaTHUYECKOT0 MOJIEIMPOBAHUS C MMOMOIIBIO TU(PepeHIINaTbHBIX YPaBHEHUH;
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[IPyl8 yMeHume MoJenupoBaTh pealbHbIE CUTyallUM Ha S3bIKE MaTEMaTUKH; COCTaBJISITh
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHCTEMBI IO YCJIOBMIO 3a/layM, MUCCIIEOBATh IIOCTPOCHHBIE
MOJIETIM C HCIIOJIb30BAaHHMEM armapaTa ajreOpbl, MHTEPIPETUPOBATh MOJYYEHHBIH PE3yNbTaT; CTPOUTH
MaTEMaTHYECKUE MOJEIHU C MIOMOIBI0 T€OMETPUUECKUX MOHATUI U BEJIUYMH, PEIIATh CBSI3aHHbIE C HUMU
MPAKTUYECKUE 3a/a4d; COCTABJISATh BEPOATHOCTHYKO MOJEIb W HMHTEPIPETUPOBATh MOJYYECHHBIN
pe3ysibTaT; pelarb NPUKIAJHBIE 3aJaud CpPEACTBAMM MaTeMaTHYECKOI'Oo aHajii3a, B TOM UHUCIE
COLIMAJIbHO-9)KOHOMUYECKOTO U (PU3HUECKOro XapaKTepa;

IIpyl9 ymenue BbIOMpaTh MOAXOMALIMHA METOJ JUISl PEUICHHs 33Ja4yd; MOHMMaHUE 3HAYMMOCTH
MaTEMaTHKU B W3YYEHHM MPUPOJIHBIX M OOILIECTBEHHBIX IMPOILIECCOB U SIBJICHHI; YMEHHE PAcllO3HABATh
MPOSIBJICHUE 3aKOHOB MaTeMaTMKU B MCKYCCTBE, YMEHHME IPUBOAUTH IPUMEPhl MaTEMaTUYECKHUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKU.

MarepuajibHoe o0ecnieyeHue:

WuauBuayanbHble 3a1aHNsL, CIPABOYHBIE MaTEpUaIbl, KOHCIIEKTBI JIEKIIUH.

3aganme:
Brruucnure uHTETpaNHI.

6
xdx
1.
-! x> —6

4

2. [(2x~5)"dx
3
1

3. J.i/x + 2dx
0

1
4, J'(xs +1)*x? dx
I

T

4
5. jsin(x - zjdx
0 4
ITopsinok BbINoJIHEeHUsI padoOThI:
1) BBectu HOBYIO TEPEMEHHYIO
2) Haiitu nuddepennnan
3)BBIUUCINTE HOBBIEC TPAHUIIBI MHTETPUPOBAHUS

4) CnenaTb MOJICTAaHOBKY
5) Beluncinuthb, MONTy4YMBIIUICS UHTETPAT

Xoa paGoTsI:
Bbruucnure UHTErpasbl.

B xdx
172

BBenem HOBYIO IEpPEMEHHYIO ¢ = x% — &
Huddepennman Oynet paBeH dt = 2xdx
Beruucnum rpanuiel uHTErpupoBanus 11=25-6=19, t2=36-6=30

L pb2xdy 1 ~30 dt
Brinoiaaum MMOACTAaHOBKY E'rﬁ

X5 2°19 ¢
. L 1 _i, 1
Bbraucium, mosyunBuuiics uarerpan 5 fal3ol -2 in[19]1=2in =

®opma npeacraBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHHe/

Kpurepun ouenku:
93



Ouenka "oTJMYHO'" CTaBUTCA, €cid paboTa BBHIMOJHEHA B TOJTHOM OOBEME C COOJIOIEHUEM
HE0OXOIMMOM TIOCTIEOBATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIHHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aMKCH U BBIYUCIICHUS.

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

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yJIbTaThl U BBIBOJBL, B XOJI€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CJIM padOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENATh MPABUIIbHBIX BBHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue
IMpakTnyeckoe 3ansitue Ne 39
«Bbrunciienue nmiaomaaei ¢puryp u o0bemMoB Te»

Heﬂb paﬁoTbIZ Hay‘lI/ITBCH BBIYUCIATH ILJIOIIaaAu (1)I/Il“yp 1 00BbEMBI TCJI, UCIIOJIb3Y: OIMPCACIICHHBIC
HHTCIpaJibl

BoinosiHeHHne pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIUS, HemnpepbiBHAs (QYHKLUSA, [POU3BOAHASI,
1epBooOpasHas, ONpEIeNICHHbIM MHTErpail;, YMEHUE HAaXOJUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIIH,
UCHOJIb3Yysl CIPAaBOYHBIC MAaTEpUalIbl; UCCIEI0BATh B MPOCTEHIINX CiIydasX (PyHKIMM HA MOHOTOHHOCTB,
HaXO/JWTh HaAWOONbIIME W HAWUMEHBIIME 3HAYeHHs (QYHKUWH; CTPOUTh Tpa)MKd MHOTOUYICHOB C
HCII0JIb30BAaHUEM allllapaTa MaTeMaTU4YeCKOro aHaJln3a; NIPUMEHATH POU3BOJHYIO IIPH PELUIECHUU 3a]ad
Ha JBW)KECHUE; pelllaTh MIPAKTUKO-OPUEHTUPOBAHHBIE 337a4ul HAa HAauOOJbIINE U HAaUMEHbILINE 3HAYECHMUS,
Ha HaXO0>XJIEHUE IyTH, CKOPOCTU U YCKOPEHHSI;

[1PG14 ymeHue BbIOMpaTh MOAXOASIIMN M3Y4EHHBIM METOJ AJIs pElIeHUs 3ajadd, paclo3HaBaThb
MaTeMaTHueckue (akThl M MaTeMaTHUECKHE MOJENU B MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE; yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTEMaTHUYECKON HAYKU;

[Ipyl0 ymeHue omepupoBaTh MOHSITUSAMM: HENPEPHIBHOCTh (YHKIMH, aCUMITOTHI TIpaduka
¢byHKIMK, TepBas M BTOpas NpPOM3BOAHAS (YHKIMH, TEOMETPUYECKUH U (PU3UYECKUH CMBICH
MIPOM3BOJIHOM, MEepBOOOpa3Has, OINpeAeNeHHBbIH HWHTErpall; yMEHHME HaxXOJUThb ACHUMIITOTHI TIpaduka
(GYHKLIMHU; yMEHUE BBIYUCIATH IPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO M KOMITO3UIIUU (YHKIINH,
HaxOJIUTh ypaBHEHUE KacaTeJbHOU K rpaduxy GyHKIUY;
YMEHHE HCIIOJb30BaTh MPOU3BOAHYIO Ul HCCIEAOBaHMS (DYHKIMHM, I HAXOXKACHUS HAWIYYIIEero
pelieHrs B MpPHUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-)KOHOMMYECKHX M (PU3MYECKHX 3ajayax, Uit
OIIpeJIeNIeHUs] CKOPOCTH M YCKOPEHUS; HaXOMUTh IUIOMIAIN U 00BbEMbl (PUIyp ¢ MOMOIIBIO MHTErpana;
MPUBOJUTH MPUMEPHI MATEMATUYECKOTO MOJIEIIMPOBAHMSI C TOMOUIBIO AU PepeHInanbHbIX YPaBHEHUIH;

[IPyl8 yMeHne MoJenupoBaTh pealbHBIE CHUTyallud Ha $3bIKE MaTEMaTHKH; COCTaBIATh
BBIPQ)KCHMSI, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI 10 YCIOBHUIO 3a/1a4¥, HCCIEA0BATh IIOCTPOCHHBIE
MOJIEJI C HCIOJb30BaHUEM ammapara aiareOpbl, MHTEPIPETUPOBATh MOJIYUYEHHBIH pe3yJbTar; CTPOUTH
MaTe€MaTHYECKUE MOJIENIN C TOMOIIBIO TEOMETPUYECKUX IMOHATHNA M BEJTUYMH, PEIIATh CBA3aHHbIE C HUMU
IIPAKTUYECKHE 3aJa4d; COCTaBJIATh BEPOSTHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yibTaT; pelmaTrh NPUKIAAHBIE 3aJadd CPEICTBAMM MATEMAaTHYECKOTO aHaln3a, B TOM 4YHCIIE
COLIMAJIEHO-9)KOHOMHUYECKOTO U (PM3HMUECKOTO XapaKTepa;

[Ipyl9 ymeHue BpIOMpaTh MOAXOMALIMM METOJ ISl pEIIeHUs 3aJauyd; MOHMMAaHHE 3HAYMMOCTH
MaTeMaTHKU B U3YYEHHM HPUPOAHBIX M OOIIECTBEHHBIX NMPOLIECCOB M SBJICHUH; YMEHHE paclo3HaBaTh
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IIPOSABJICHUE 3AaKOHOB MATEMaTUKH B HCKYCCTBE, YMEHHE IIPUBOJMUTH IIPUMEPHl MaTEMaTUYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

MarepuajibHoe o0ecnieyeHue:

WNHnuBunyansHble 3a1aHKs, CIIPABOYHBIE MATEPUAIIbl, KOHCIIEKTHI JICKIIUA.

3ananme:
1. Beruucnuth miomanb GUrypsl, orpaHuYCHHON JTUHUSIMH

a) y=-x*+4,y=0

b) y=x* y=x°

c) y=e*, y=e", y=4
2.Berunciauth 00beM Tejia

y =X, y=1, eoxpyzocu QY

IMopsiiok BBINOJTHEHHS PA0OTHI:

1) moctpouth rpaduky GyHKIH

2) HalTh 00JaCTh, OTPAaHUYCHHYIO STUMHU rpaduKamu

3) cocTtaBHT OnpeAeIeHHBIN HHTErPall, U HAXO0XICHHS TUIOIIA/ 1 HAlICHHOW 001acTH

Xox pabdoThI:
Ipumep 1: Haiitu miomazns oGmactu D, orpanimdenHoii kpuBpiMu Y = X2 + X + 11,y =2 X - 9, ipu

YCJIOBHH,
x<=1
2
r=x" +x-11,
Diy=2x-9

x 21

[Ipn pemieHun Takux 3ajnad cieayeT 00s3aTelNbHO H300pa3uTh HUCCIIEAYEMBbI TreoOMeTpUYeCKHUi
00beKT. 11 onpeseneHns HUKHETo Ipe/iesia MHTErpUPOBaHMs HaJJ0 HAalTH TOUKY IepeceueHus! KPUBBIX;
YpaBHEHUE X?+x+11=2 X - 9 umeer 1Ba KOpHs: X = -1 u X = 2. [logxoasmuii Kopess - X = -1. O6mnacts
OrpaHUYEHa CBEpXY Mapabosoi, CHU3Y - IPSIMOii, cripaBa - MpsiMOi X = 1, KpalfHss jeBas Touka - X = -1,
MI03TOMY
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! !
! L)
D)- ﬂ(2x-9)-(x2+x-ll)}fx= stz | [efa-Le ]| )2
; ! vl 3
Eciu obnacte umeer 6osee CIOXKHYIO
CTPYKTYpY, €€ cieyeT pa3OuTh Ha MPOCTHIC YaCTH .
[Tpumep 2
2

Brruuciuts 00beM Telna, Moayd4eHHOTO BpalieHueM (PUrypbl, OrpaHMUYCHHON JTUHUSIMH y=2r—x

y=0 BOKpYr ocn L |
Pemenne: Kak u B 3ajaue Ha HAXOXKAECHUE IUIOIIA/IM, pellieHHe HAYMHAETCS ¢ YepTekKa MJIO0CKOM

¢urypsbl. To ectb, Ha IUIOCKOCTH ACY geobxommmo HOCTPOUTh (DUTYPY, OTPAHUUYCHHYIO JUHHUSIMHU
y=2x—x°

C& B pe3ysibTaTe BpallleHUs I0JIy4aeTcsi Takas HEMHOIO SHLEBUHAs JIETAlollas Tapeika, KoTopas
CUMMCETpHUYIHA OTHOCUTCIIBHO OCH A .
O0beM Te1a BpalieHUs MOKHO BBIYHMCJINTD 10 opmyJie:

&
v =r| rA(xdx
2
Berancnum 00BeM Tena BpaIllCHUS, UCTIOJB3YS TTAHHYIO dbopmyiy:

A 2 2
V= a] fA(xdx = x| (21— 2y dr=a] (4" — 42" + x*)dx =
I3 i} i}

3 5
= . 4i—x4+x_ |§=ﬂ' E—lﬁ-}%—ﬂ :16_??-
3 5 3 5 15
= 6z 2% =335 28°

OTtBeT:
dopma npeacTaBJieHus pe3yJbTAaTAa: BHIIIOJIHEHHOE 3a/1aHNe

Kpurtepun onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCSA, €ClM paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aMUCH ¥ BBIYMCIICHUSI.

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

Ouenka "yI10BJIeTBOPUTEIBHO'" CTaBUTCS, €clii padOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISECT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MpOBeIeHUS pabOTHI ObUTN JIOMYIEHbI OLTHOKH.

Ouenka ""Hey/10BJIETBOPUTEIBLHO'" CTaBUTCS, €CITU pab0Ta BBHIMOJHEHA HE TIOJTHOCTHIO WM 00BEM
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BBITIOJTHEHHON YacTy pabOThHI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBIBOJIOB.
Tema 3.2 UHTerpaJj u ero npuMeHeHue
IMpakTnyeckoe 3ansiTue Ne 40
«@Pu3nyecKue NPUJI0KeHUS HHTEIPAJIOB»
Heab padorbl: HayuyuThcs NpUMEHSATh HHTETPAJIbl K PEHICHUIO (PU3NYECKUX 3a]au

BoinosiHeHune pa6oTsl crioco0cTBYeT (JOPMUPOBAHUIO:

[IP64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKLMS, HeNpepbiBHAs (QYHKLUSA, [POU3BOIHASI,
nepBooOpasHasi, ONpeaesieHHbBI HHTErpall; yMEHUE HAaXOJUTh MPOU3BOIHBIC 3JIEMEHTAPHBIX (YHKIUH,
UCIOJb3Ysl CIPAaBOYHBIE MATEpUabl; UCCIEJOBATh B MPOCTEHIINX CIydasiX (PyHKIUM HA MOHOTOHHOCTD,
HaXOJWTh HauOONbIIME W HAUMEHbLIME 3HAYeHHs (QYHKUUH; CTPOUTh TpaUKd MHOTOUYIEHOB C
UCIIOJIb30BAaHUEM allllapaTa MaTeMaTU4YeCKOro aHajlu3a; MPUMEHATh NIPOU3BOJHYIO IIPU PEUICHUM 3ajad
Ha JIBIKCHHE; PellaTh MPaKTUKO-OPHEHTUPOBAHHBIC 3a/1a4i HAa HAWOOJbIINE W HAUMEHBIINE 3HAYCHUS,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymeHue BBHIOMpaTh MOIXOASIINN W3YYEHHBIH METOJX JJIsl PEIICHUs 3a/la4d, Pacrio3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKHUE MOJENIM B MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE; yMEHHUE IPUBOAUTH IIPUMEPBl MATEMAaTUYECKUX OTKPBITUHA POCCUMCKOM M MHUPOBOU
MaTEMaTUYECKON HAYKU;

[Ipyl0 ymenue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (DYHKIIMH, ACHMIITOTHI Tpaduka
¢byHKkuMu, nepBas M BTOpas HNpOM3BOJAHAS (YHKIMH, TEOMETPUYECKUH U (PU3UYECKUH CMBICI
IIPOM3BOJIHOM, IEpBOOOpa3Has, OINpPEAEICHHBIH HHTErpajl; yMEHHE HaXOJUTh ACHMIITOTHI TIpaduka
(GYyHKLINHU; yMEHUE BBIYUCIATH IPOU3BOHBIE CYMMBI, IPOM3BEACHNUS, YACTHOI'O U KOMIIO3ULIMH (PYHKIIUA,
HaxOJIUTh ypaBHEHUE KacaTeJbHOU K rpaduky GbyHKIHH;
YMEHHUE HCIIONb30BaTh MPOU3BOAHYIO Ul HCCIEAOBaHHUS (DYHKIMHM, I HAXOXKACHUS HAWIYYIIEero
pelieHns B MPHUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-)KOHOMMYECKHX U (PU3MYECKHX 3ajayax, Ui
OIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOJIUTh IJIOMIATd M 00BeMbl (UIyp C MOMOIIBIO HHTErpaja;
MPUBOJUTH IPUMEPHI MATEMATUYECKOT0 MOJEIIMPOBAHMSI C TOMOUIBbIO AUPPepeHInanbHbIX YPaBHEHUH;

[IPyl8 yMeHne MoJenupoBaTh peaJbHbIE CHUTyallUM Ha $3bIKE MAaTEMaTHKH; COCTaBIATh
BBIPQ)KCHMSI, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI [0 YCIOBHUIO 3a/1a4M, MCCIEA0BATh IIOCTPOCHHBIE
MOJIEJI C HCIOJb30BaHUEM ammapaTa aiareOpbl, MHTEPIPETUPOBATh MOIYUYEHHBIH pe3yibTaT; CTPOUTH
MaTE€MaTHYECKUE MOJEIIN C TOMOIIBIO TEOMETPUYECKUX ITOHATUNA U BEJIMYMH, PEIIATh CBA3aHHbIE C HUMU
MIPAaKTHUYECKUE 3aJaud; COCTABIATh BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH IIOJYYECHHBIN
pe3yibTaT; pelmarbh NPUKIAAHBIE 3aJadd CPEICTBAMM MATEMAaTHMYECKOTO AaHalIu3a, B TOM YHCIIE
COLIMAJIBHO-9KOHOMHUYECKOTO U (PM3HUECKOTO XapaKTepa;

[Ipyl9 ymeHue BpIOMpaTh MOAXOIALIMI METON MJsl pEelIeHMs 3aJaud; [MOHMMaHUE 3HAauYMMOCTH
MaTeMaTHUKU B U3YYEHHM HPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SBICHUH; YMEHHE paclo3HaBaTh
MPOSIBJIEHUE 3aKOHOB MAaTeMaTMKH B MCKYCCTBE, YMEHHE IPUBOAUTH IPUMEPHl MaTEMaTHYECKHUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

MarepuanbHoe odecnieyeHue:

WNHauBuayanbHble 3a1aHNsL, CIPABOYHBIE MaTEpUaIIbl, KOHCIIEKTHI JIEKIIMH.

3ananmne:

1) Haiitu nyTh, npoiiieHHbIH TeoM 3a 4 CeKyHAbl OT Hayasla JBUKEHHUSI, €CIIM CKOPOCTh Tena v(t) =
10t + 2 (m/c).

2) Ilycte maTepuanbHas TOYKaA TEPEMEIIAETCS MO TPSIMOM C MEPEMEHHON CKOPOCTHhIO V=V(t).
Haiinem nyTs S, npoliieHHBIN €10 32 IPOMEXYTOK BPEMEHH OT t1 110 to.
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3) Temo OpoIIEHO BEPTHUKAIBLHO BBEPX CO CKOPOCTHIO, KOTOpas M3MEHSCTCS IO 3aKOHY
v =29.4 - 9.8t M/c. HaiiTit HanOOJIBIITYIO BBICOTY MOABEMA.

ITopsinok BbINOJIHEHHUSI PA0OTHI:

o ks
1) 3anucath GOpMyILy, UCTIONb3Yys OMPECIICHHbIN HHTErpal & = fn vit)dt
2) Brruncinuth onpeaeieHHbIi HHTerpal
Xox padoThI:

— (gs2 y . . . .
1. Cxopocts nBmxenus toukn ¥ = (9t — 8t)y/c. Haiitu myTs, mpoiieHHBII TOUKOM 32 4-10
CEKYH]Y.
Pemenne:  cornmacHo  yciosmio, J () =9t7 - 8t ty =3,5: =4 (CrenoBarensHo,

— [*rqs2 —
s = [, (9t? — 8t)dt = [3t3 - 4¢%]5 = 83 (m).
2. I[Ba TCJIa HAYaJIM ABUTaTbCA OJHOBPECMCHHO U3 OI[HOI\/JI TOYKH B OJHOM HAIlpaBJICHUH I10 HpSIMOI\/JI.

[TepBoe Teno ABMIKETCS CO CKOPOCThIO ¥ — (6t* + 2t) M/C, BTOpoe — €0 cKopocThio v = (4t+5) m/c. Ha
KaKOM PacCTOSIHHH APYT OT JIpyra OHU OKaXyTcs uepes 5 ¢?

Penrenue: o4eBUIHO, YTO UCKOMAsi BEIMYMHA €CTh PAa3HOCTh PACCTOSIHUH, MPOHJICHHBIX MEPBBIM U
BTOPBIM TEJIOM 32 5 C:

sy = (662 + 26)dt = [26% + 1§ = 275 (u), 5, = [ (4t + S)dt = [262 4 5¢]f = 75 ()
§;= 5, = 27575 = 200 (n).
3. Temo OPOIICHO C MOBEPXHOCTH 3€MJIM BEPTUKAIHLHO BBEPX CO CKOpocThio U = (39,2—9,8") m/c.
Haiitu HanOoIIbIIyIO BRICOTY MOIBEMA Tea.

Pemenwue: Teno qoCTUTHET HAUMOOIBIIICH BRICOTHI TIOJhEMa B TAKOW MOMEHT BpeMeHH t, korma v = 0,
T.€. 39,2—9,8t =0, otkyna t= 4 c. [To popmyue (1) Ha xomum h=78.4

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

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCA, €Clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HE0OXOIMMOM TOCTIEOBATENbHOCTH JEHCTBUI; B OTBETE MPAaBUIBLHO M aKKypaTHO BBIOJHEHHI BCe
3aIUCH ¥ BBIYMCIICHUSI.

Ouenka "xopouo' cTaBUTCS, €CIHM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 Heyouera.

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €Clid pabOTa BHIMIOJHEHA HE MOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MOJYYUTh NpPaBUIbHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ouenka "Hey10BJ1eTBOPUTEIbHO' CTaBUTCS, €CIIH pabOTa BBHIMIOJIHEHA HE MOJHOCTHIO UK 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE TTO3BOJISIET CACNIaTh MPABWILHBIX BHIBOJIOB.

Tema 4.1. KoopauHaThl 4 BEKTOPbI
IMpakTnyeckoe 3ansitue Ne 41

«BekTopsbl. JleiicTBus ¢ BekTOpaMu. /[ekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE.
Paccrosinue MeKkay TOYKAMMU»

He.]'lb paﬁoTbIZ Hay‘-II/ITBCSI MNPUMCHATH TCOPCTUYCCKUEC 3HAHUA ITPU PCIICHUU 3a/1a4.
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BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

[1P61 B1ageHne METOAaMHU JOKA3aTENbCTB, AITOPUTMAMHU PELICHHS 3a]1a4; YMEeHUE (GOpMYyIHpOBaTh
oTpesieNieHus, aKCHOMbI U TEOPEMbl, IPUMEHATh UX, IPOBOAUTH JOKa3aTelbHbIE PAcCYXkIEHUS B XOJe
pelieHus 3a1ay;

[Ipyl7 ymenue cBOOOAHO ONEPUPOBATH MOHATUSIMU: MPSIMOYTOJIbHAS CUCTEMa KOOPJIUHAT, BEKTOD,
KOOpJAMHAThl TOYKH, KOOpPAMHATHI BEKTOPAa, CyMMa BEKTOpPOB, IMPOU3BEIACHHE BEKTOpAa Ha YMHCIIO,
pas3joKeHue BekTopa Mo 0a3ucy, CKalIpHOE MPOU3BEACHUE, BEKTOPHOE IMPOU3BEACHUE, YrOJd MEXKAY
BCKTOpaMH; YMCHUC HCIIOJIb30BATh BGKTOpHBIfI u KOOpIII/IHaTHbe/’I MCTO I pCHICHUSA I'€OMCTPHICCKUX
3aJad W 3a7ad JPYyrux Yy4eOHBIX MPEIMETOB; ONEpPUpOBaTh MOHATHSAMH: MaTpuma 2x2 u 3x3,
OTIpEeACTUTENIb MATPUILIbI, FEOMETPUUECKUNA CMBICIT ONPEACTUTEIS.

MarepunanbHoe obecrnieyeHue:

NnauBuayanbHble 3aaHNsl, CIPABOYHbIE MaTepUaibl, KOHCTIEKTHI JIEKIIHIA.

3aganue:

Pemure 3agaun:

M- KOJINYECTBO OYKB B UMEHH
N- KOJIMYECTBO OYKB B (haMUITHH
p- Mecs1 POKICHUS

—

1. Janer aBe Touku: Awms —n;0) m B —nu 2).Pazmoxute BekTOp AB 10 BEKTOpaMm Oa3uca u
HAWJIUTE €ro JJIMHY.

- > o -

2. Jlauni Bektopsl a=pi—j+mMK u b=ni+ pz HaiinuTe KOOpIMHATHI —BEKTOpa
- - -
c=ma-nb

- - > -
3. Beluncnure  ckanspHoe npousBeneHue  BekTopos (A—2D)-a, ecom  a= {— m; n; p} u

b={0—p:n}.

4, HpI/I KaKOM 3HAUYCHUMU #x* BEKTOPBI a= {m;—n; X} ub= {— 2m; 2n; p} 6ynyT KOJ‘IJ‘II/IHeapHBIMI/I?

HOpﬂ}IOK BbIITOJTHCHU A paﬁon:
1. BuuMmaTenbHO 03HAKOMBTECH C YCJIOBUEM 3adaHUA.

2. Tlonp3ysick KOHCIEKTaMHU JICKIIUW, TOAOEpUTE HYXHYIO (OPMYITy HWIH COOTBETCTBYIOIIEE
YCIIOBUE ISl PELLICHUS 3a/1a4u.

Xoa padoThi:
3agaya Ne 1. Jlanbl Toukm A{—3: 1: —1) m B {2: —4: 17,

—

Paznoxure BekTop AB 10 BEKTOpaMm Oa3uca ¥ HAlJAUTE ero JTHHY.
Pemenue.

1) E = {2 -(-3);4-11 —(—1)} = {5;—5;2} - KOOPJIMHATHI BEKTOPA.
2) Paznoxum AB 1o BeKTOpaM Oa3zuca:

AB =5i-5 j+2K.

3) Anumy |AB| maiinem 1o dopmye:

=Jyx2 +y?+2%;

-

a
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ABlz\/SZ +(-5)2 +22 =/54=/9-6 =36 .

Samgaua Ne 2.

JlaHbl BEKTOPBI g = T— 3_j)+ E b =2i+k .Haiinure koopauHaTsl BEKTOpa ¢ = a-2b .Pemenue
a={-31.

b={-201}; 2b={402}.
c=a-2b={l-31- {- 40,2} = fL- (-4):-3- 01 2} = 5,-3-1}.

3anmaua Ne 3

5> 5 o - -
Brruucnute ckanspHoe npoussenenue (2a+b)-a, ecmm a= {1;0;3} ub= {2;—1;1}.
Pemenue

1) Haiiném koopauHaTsl 2 Z :

24 =1{2:0:6)

2). Haiiném koopauHaTsl 2 Z+ B :
2a+b= {2,0,6}+ {2,-1:1} = {4;-1,7}.
3). Haiiném ckanspHoe mpou3BecHuE:
(2a+b)-a=4-1+0-(~1)+3-7=25.

OrtsBer: 25
3amaua Ne 4.

N |-

- - 3
4. TIpu KaKOM 3HAUEHMH «r* BEKTOPhl & = {4;—6; X} ub= {— ;Z ;3} OyayT KOJJIMHEApHBIMU?

YcaoBue KOJUIMHCApHOCTU BEKTOPOB:

-7 Xy Yi _ 4

a W b KOJUIMHEapHBL, €ClIA — = —— = —— .,
X, Y, 4,

[Tonyunm:

4 -6
1 3
4

x
_—— 3.

2
—8=2: x=-24,
3

OtBert: X=-24.
dopma npeacTaBIeHus pe3yJbTaTa: BEIIOJHEHHOE 33 JaHHeE.

Kpurepum ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOIMMOM TOCIEeI0BAaTEILHOCTH JIEUCTBHI; B OTBETEC NPABMWJIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka "'xopomo' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 Hezouera.

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
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BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYHUTh NPABHIbHBIE PE3YJIbTaThl U BBIBOJBI, B XOJ€
MPOBEJICHUS paOOTHI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BBHITIOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHOW 9acTH PaOOTHI HE MO3BOJISIET C/IENIaTh IPABIIBLHBIX BEIBOJIOB.

Tema 4.1. KoopanHaTbl 1 BeKTOPbI
IIpakTuyeckoe 3ansaTue Ne 42

«JlekapToBa cucTeMa KOOPAUHAT HA IUVIOCKOCTH. YPaBHEHNs IPSIMOM, OKPY:KHOCTH. Pemenue
3a/1a4 HA PACNOJIOKeHN e MPSAMBbIX Ha MJI0CKOCTH»

Heab padorbl: HayunuThcs IpUMEHATh TEOPETUUECKNE 3HAHUS TP PEILIEHUHU 3a]1a4.

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

I1P61 BnageHue MeToAaMu J0Ka3aTeNbCTB, AITOPUTMAMU PELICHUS 3a]1a4; yMeHue popMyJInpoBaTh
OIpe/ieNICHUs, AKCUOMbI U TEOpPEMBbl, IPUMEHATh UX, IPOBOAUTH JOKa3aTeNbHbIE PAcCYXJIECHUS B XOJe
peleHus 3a1a4;

[Ipyl7 ymenue cBOOOHO ONEPUPOBATH MOHATHIMU: MPSMOYTOJIbHAsI CUCTEMa KOOPAMHAT, BEKTOP,
KOOp/AMHAThl TOYKH, KOOpPAMHATBl BEKTOpa, CyMMa BEKTOpPOB, IPOU3BEICHHE BEKTOpa Ha 4YMCIO,
pas3lioKEeHUE BEKTOpa M0 0a3ucy, CKaIsIPHOE IPOU3BEICHUE, BEKTOPHOE IPOM3BEIEHUE, Yrold MEXIy
BEKTOpaMH; YMEHHME MCIOJIb30BATh BEKTOPHBIA M KOOPJMHATHBIA METOA Ul PELICHHUS] F€OMETPUUYECKUX
3aJa4 W 3a37ad JpPYyrux Yy4deOHbIX IPEIMETOB; OINEpPUpPOBaTh MOHATHAMM: Marpuma 2x2 u 3x3,
OIpeIeJINTENIb MAaTPUILIbl, FEOMETPUUECKUI CMBICIT OIIPEeTUTENS.

MatepuajabHoe o0ecniedeHue:

WnauBuyanbHbIe 3aJaHUs, CIIPAaBOYHBIEC MAaTEpUaIIbl, KOHCIIEKTHI JIEKIU.

3aganue:

M- KOJINYECTBO OYKB B UMEHU

N- KOJIM4YecTBO OYKB B (paMUIIHH

p- Mecs1 poxKACHUS

1. Haiitu TOUKy nmepecedeHus MpsMbIX: mx —py+n=0 u x—vy—p=10.

2. HaiimuTe OCTpBIN YroJ MeXIy PSIMBIMH:

me+ny —p=0"nr—py—nm =10,

3. CocrtaBbTe ypaBHEHHE NPSAMOM, MapajuledbHON MpsMoll PX+ Yy —mM =0 u npoxonsmei yepes
TOUKY A(—n; 17.

4. U3 Touku A(mz —1) Ha mpsamyro nNX+ py+1=0 onymen nepneraukyinsp. CocraBbTe €ro
YpaBHEHUE.

IMopsiiok BbINOJIHEHUS] PA0OTHI:

1. BHuMaTenbHO 03HAKOMBTECH C YCIIOBUEM 3a/IaHMUS.

2. Tlonwp3ysich KOHCIEKTaMHU JICKIIUWA, TOAOEpPUTE HYXHYIO (OpPMYTy HIHM COOTBETCTBYIOIIEE
YCJIOBHUE JUISl PELIEHUS 3a1a4

Xon paborsr:

3amauga Ne 1

HaiiTu TouKy nepeceueHus npsMbIX:
2Xx+3y—-12=0wu x—-y-1=0.
Pemmm cucremy:
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{2x+3y—12:0, {2(1+ y) +3y-12=0,

X—y—-1=0; x=1+Yy;
2+2y+3y-12=0, 5y =10, y=2,
x=1+y; x=1+Yy; X =3.

OtBeT: Touka M (3; 2.

3amaua Ne 2
OrnpenenuTh yroia Mex1y IpsiMbIMH, 3aJaHHBIMU YPaBHEHUSMU:

2x—3y+6=0wu x+5y—-2=0.

Pemienue
Haiinem yrioBbie KO3 GUIIMEHTHI TUX MPSIMBIX:
2X—-3y+6=0; X+5y—-2=0
—3y=-2Xx—6, 5y=—x+2,
y—gx+6 y——1x+3
3 5 5
2 1
k,=—. k, =—=.
'3 5
[ToncraBum HaliJICHHbIE 3HAYCHUSA k, 51 Kk, B bopmyiy:
1 2 13
k, —k Y TS
tgo=—2—1 tgp=—2 3 __15_ 4
Wk, 97 1, 2 13
1+(-2)-— =
5 3 15

tgp=-1 @=135"
[Tonmy4yeHHBI yrom Mexay OpsSMbIMH - Tynod. CMexHbII ¢ HUM, OyIeT OCTphIid, TO ecTb

¢, =180° —135° = 45°,

3anmaga Ne 3
1. CocraBpTe ypaBHEHHE NPAMOM, MapajiebHON npsiMol S5X + 3y —7 =0 u npoxoznsiien depes
Touky A(-2;6).

Pemenue
CocraBum ypaBHEHHE nyJKa NPSIMBIX, POXOIALINX qyepe3 TOUKY
A(-2;6).

y—6=Kk(x+2)
Haxoaum yrinoBoii ko3¢ puureHT JaHHOH npsSMoil:
3y=-5x+7,

5 7 5
y=——X+—; k =——.

3 3 3

5 . . .
Tak xak mpsiMble TapauIedbHbl, TO K, = — ' YIII0BOM KO3 PHUIMEHT HCKOMOM MPSMOH.
. 5

[ToxcTaBuM HaliieHHOE 3HaYeHNe K, = —— B ypaBHEHHE ITyYKa MPSIMBIX:
y—6=k(x+2);
rocJie mpeoopa3oBaHUs MOTYIHM:
5x+3y—-8=0.
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3amaua Ne 4
W3 touku A(-3;5) Ha psimyto X — 2y + 3 =0 onyiieH neprneHaukysp. Hamucares ero ypaBHeHue.

Pemenue
CocraBum YpaBHEHHE Imy4Ka NPSIMBIX, MPOXOIAIINX uepes TOYKY
A(—3:5).
y —5=Kk(x+3).
Haiinem yrioBoii koadunuent k, npsmoit X —2y +3=0;
—-2y=—X-3
y:£x+§'
2 2
(-1
1
VuuTHIBas YCIOBHE IMEPIEHIMKYISPHOCTH NpAMBIX: K; = —k— , HalileM ypaBHEHHE HCKOMOM
2
pAMOi
k, =-2.
y—-5=-2(x+23);
y+2x+1=0.

OtBet: y+2Xx+1=0.

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kputepun onenkn:

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHUEM
HEOOXOMMOM TOCIeI0BATEILHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIUCH U BEIUHUCIIEHU.

Ounenka "'xopomo' cTaBUTCS, €CIM BHIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JTOMYIIEHBI
2-3 HepoueTa.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBIIOJIHEHHOM YacTH TaKOB, YTO IO3BOJISET IMOJYYUTh MPAaBUJIbHBIC PE3YyJlbTaThl U BBIBOJBI, B XOE
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ounenka ""Hey10BJIETBOPUTEJIBHO" CTAaBUTCS, €CIIM paboTa BBHIIOJIHEHA HE MOJHOCTHIO WIH 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISIET CAENATh MPABUIIBHBIX BBIBOJIOB.
Tema 4.2. [Ipsimble ¥ JIOCKOCTH B POCTPAHCTBE
IIpakTuyeckoe 3ansaTue Ne 43

«Pemenue 3a1a4 Ha NApaJIeILHOCTH MPSIMOIA U TVIOCKOCTID)

Lean padorbi: HayunThes pemaTs 3a/1a4u Ha MapaJlIeIbHOCTh MPSIMOM M INIOCKOCTH, UCIOJIB3YS
IIPU3HAK NapaJIIEIbHOCTH NIPSMOMN U IJIOCKOCTH.

BbinosiHenne padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:
[1PG1 BrageHne MeTO1aMM JOKa3aTeNbCTB, aJITOPUTMAaMHU PELLIEHUs 3a7a4; yMeHHe pOpMyJInpOoBaTh

OnpeaereHusl, aKCUOMbI U TEOPEMBI, IPUMEHATh WX, MPOBOJUTH J0KAa3aTEIbHbIE PACCYKJIECHUS B XOJE
perieHus 3anay;
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[TP69 ymenue omepupoBaTh MOHATHSMU: TOUYKA, MPsAMasi, TUIOCKOCTh, MPOCTPAHCTBO, JIBYTPAHHBIN
YTOJI, CKpEIIMBAIOIIUECS TPSIMbIE, MAPAIETbHOCTD U MEPIEHIUKYISIPHOCTh MPSIMBIX U MIIOCKOCTEH, yro
MEXIy NPSAMBIMH, YTOJ MEXKIY NPSIMOU U TUNIOCKOCTBIO, YTOJI MEXKY TUIOCKOCTSIMHU, PACCTOSHUE OT TOUYKU
JI0 TUIOCKOCTH, PACCTOSIHUE MEXY MPSIMBIMU, PACCTOSTHUE MEXAY IJIOCKOCTSIMU; YMEHUE UCIIOJIb30BATh
IpU pPELICHUH 3aJa4 H3y4dyeHHble (aKThl U TEOpEeMbl IJIAHUMETPUU; YMEHHE OILICHUBATh pPa3Mephl
00BEKTOB OKPYKAIOIIEr0 MHUPA;

[IPyl ymenue onepupoBaTh NOHATUSMU: OINPEICICHHUE, aKCHOMa, TEOpeMa, CIEJICTBUE, CBOICTBO,
MpHU3HAK, JIOKA3aTeIbCTBO, PAaBHOCHIBbHBIE (DOPMYITHPOBKU; yMeHHE (GOPMYIUpPOBAaTH OOpaTHOE W
MIPOTUBOIOJIOKHOE YTBEP)KJECHUE, MPUBOAUTH MPHUMEPHl M KOHTPIPUMEPBI, HCIOIb30BATh METO[
MaTeMaTUYeCKOW MHIYKLUHH; IPOBOANTH JI0KA3aTEIbHbIE PACCYKICHUS MPU PEIICHUH 33/]a4, OLICHUBATh
JIOTUYECKYIO MPABUIIBHOCTD PACCYKICHUN;

[1Py14 ymeHnue cBOOOJHO ONEpPUPOBATHh MOHATUSAMU: TOUKA, MpsiMasi, IIOCKOCTh, IMPOCTPAHCTBO,
OTPE30K, JIyY, IUIIOCKUM yroJj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, NIEPECEKAIOIINECS, MTapaUIEIbHbIE U
CKpELIMBAOIINECS MpPsIMbIE, MAPAUIEIBHOCTh U MEPHEHIUKYISIPHOCTh NPSIMBIX M IUIOCKOCTEH, YIoi
MEXIY NpPSIMBIMH, YOl MEXAYy NpsIMOM U IUIOCKOCTBIO, YroJl MEXIy IUIOCKOCTSIMH; YMEHUE
UCIOJIb30BaTh MPH PEIICHUU 3a/lad U3ydyeHHbIe (DaKThl U TEOpPEeMbl IUIAHUMETPHUH; YMEHHUE OLIEHHUBATh
pa3Mepbl 0OBEKTOB B OKPYXKAIOIIEM MHPE; YMEHHE ONEPUPOBATH MOHSATUSMU: MHOTOTPAHHHK, CEUYEHUE
MHOTOTpaHHUKA, MPABUIbHBIA MHOTOTPAHHUK, MpHU3Ma, Mupamuaa, Gurypa U MOBEpXHOCTh BpallEHUS,
HUATUHIP, KOHYC, 1ap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUYEHUS KOHYCA U UIUHAPA, TapajuieIbHbIe OCH
WM OCHOBAHHIO, CEUEHHUE IIapa, TIOCKOCTb, Kacawlasics cepsl, HIUIUHAPA, KOHYCA; YMEHHE CTPOUTH
CeUeHHEe MHOTOTPaHHHKA, H300pakaTh MHOTOTPaHHUKH, (DUTYPBI U IOBEPXHOCTH BPAIICHHUSI, X CEUCHUS,
B TOM YHCJIE C MOMOIIBIO SJIEKTPOHHBIX CPEACTB; YMEHHE MIPUMEHSATH CBOWCTBAa T€OMETPUUECKUX UTYD,
CaMOCTOSITENTLHO (hOPMYJIMPOBATH ONPEACICHUS N3Y9aeMbIX (UTYD, BBIIBUTATH TUIIOTE3bI O CBOWCTBAX U
MpU3HAKaX TIeoMeTpUYecKnx ¢uryp, OOOCHOBBIBATH WM OIPOBEPrarb UX; YMEHHE MPOBOAMTH
KJIacCUPUKANNUIO (GUTYp TIO Pa3IUYHBIM IPU3HAKaM, BBITIOTHATH HEOOXOIUMBIC TOTIOJHUTEIHHBIC
MIOCTPOEHHS;

MarepuanbHoe obecnieuenue: VHauBuyaibHbIC 3aaHUs, CIIPABOYHBIC MATEPHAIIbI, KOHCIICKTHI
JIEKLUH.

3aganue:

M- KOJIMYECTBO OYKB B UMEHHU
N- KOJIM4YeCcTBO OYKB B (paMUIIHH
p- Mecs1 poxKACHUS

3amaualNel

Touka K ne nexut B mnockoctu kBajapara ABCD. Touku M u P - cepeaunst orpeskoB KB u KC.

1). Kak pacnonosxensl npsimeie AD u MP?

2). Beruncnure quny orpeska MP, eciiu cTopoHa kBajJipaTta paBHa 7 CM.

3amaua Ne2

Ocnoanne AD tpaneruu ABCD naxomautcs Ha tuiockoctu P, a ocHoBanue BC oTcTouT oT Hee Ha
p cMm. HaiimuTe paccTOssHHE OT TOYKH ITepeceueHus JUaroHaiet 1o miockoctu P, ecimu % ==

3amaua Ne3
[Tnockocts P mepecekaer ctoponsl AB u AC TpeyronpHuka B Toukax Bj m C; COOTBETCTBEHHO.
B1C; napannensna BC u paBHa ¢ cm, a AC;: G, C = #m:n. Haiitu BC.

IMopsiiok BbINOJIHEHUS] PA0OTHI:

1. BHuMaTenpHO NMPOYMUTANTE YCIOBHE 3aauH.

2. 3anummTe, YTO B 33/1a4€ JJAHO, CAEIaNTe PUCYHOK.

3. [Ipoananu3upyiite yCclOBUE 3a/1auH, pacCcyXkaas OT TOTO, UTO HYXHO HaiTh. BcnomuuTe, kakue
TeopeMbl U (HOPMYJITBI TIOHAIOOSATCS TIPH PEIICHUH 3a1a4H.
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4. Pemnre 3a1a4y. 3anuIlInTe OTBET.

IIpn pemeHun 3amady Ha 3Ty TEMY MCIOJB3YETCS ONPEACICHUE IapaJUICIbHBIX IMPSIMOU H
IJIOCKOCTH, IPU3HAK NTapAJUICIbHOCTH MIPSIMOU U TUNIOCKOCTH, & TAK)KE BAIIW 3HAHUS U3 INIAHUMETPHH.

Xox padoThI:

3amaua Nel

Touku A, B, Cu D nHe nexxar B omHou miockoct. K u M — cepenunsl otpe3koB BD u CD.
1) HWmerot nu oOmmme Touky npsimasi KM ¥ m10ckocTh, B KOTOPO#t nexar Touku A, B u C?

2) Beruncnure nepumerp tpeyroiabHuka AKM, eciu paccTosiHEe MEKAY KaKI0W HMapoi JaHHBIX
TOYEK PAaBHO 8 CM.

Hano: =, Aewx, Bex CeE
BK=KD, CM=MD,
AB=AC=BC=AD=BD=CD=8 cm

K / M 1) nepecekatorcst it KM u &
E : 2) Haiitu Fayy
C
o A
Pemenue:

1) Touxa K sBnsercs cepenunoit orpeska BD, Touka M- cepenuna otpeska CD. 3HauuT oTpe3ok
KM - cpennsis nunus tpeyroiasHuka BCD.

3 v 1
Ilo cBoiicTBy cpeaHeil JMHMM TpeyroinbHuka KM|[BE, KM =7 BC. CnenosarensHo, orpesok KM
napajulesieH IpsMOH, Jekaled B IUIocKocTH. Ilo mpu3Haky napajiieIbHOCTH NpsSMON U IUIOCKOCTH,

oTpe30k KM U I10CKOCTh apajliesibHbI, T.€. HE MIEPECEKAOTCS.
2)Puyse = AK + AM + KM

KM =§Br: KM =4 e

Pacemorpum tpeyromeauku ACD u ABD: AC=AD=AB=CD=BD, 1.e. ACD u ABD- paBHbIc

PaBHOCTOPOHHUE TPEYroJbHUKH, a oTpe3ku AM u AK- meamaHbl M BBICOTBI 3THUX TPEYrOJIbHUKOB.
Haitnem 3tu oTpe3ku:

AK = AM = ACT —MC?

MC = 4 cMm.

AK = AM =87 —47 = 84 — 16 = V48 = 4T cm
Puxrg =4+ 43 +4/3 =44+ 8V3

3amaua Ne 2

Ocnoanne AD Tpaneruu ABCD nHaxoautcst Ha tutockocTr P, a ocHoBanue BC otrcTouT oT Hee Ha
5 cm. Haligure paccTosHUE OT TOUYKM NIEPECECUYEHHUsS] JUArOHAJIEN 10 IIIOCKOCTH P, ecnu % = E
Jano:
ABCD — tparerus,
> =7 BB;=5cwm, BE1LF

tE
Haiitu: paccrosiuue or M 1o mmockoctu P

Permenue
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1) U3 Touku M mposenem k mockoct P nepnenaukynsasp OM. CnenoBarensno, OM- paccTosiHEE
oT M 1o miockoctu P.

2) Paccmotpum 4ADM u ACEM

<BMC = 2DM{ Kak BepTUKaJIbHbIE

£CBEM = £ADM Kak HakpecTJiexalue npu napamienbHbix npsmeix BC u AD u cexymieit BD.
3uauut, AADM 1 ACEM 10106HBI U = = = = &%,

o B L
Pa_7_DA _DM _ax _ 7
€5 1 £ EM oW 1
™ =I-pm=2pgDpEM=1E8D
EM k| ik ik

3) Paccmorpum AEE, D u AMOCD
£0 — ofmu#, 2BB,D = 2M0D = 90% = ABB,D ~ AMOD

BB, _ BD
MO MD
FB, _ BD _ 1b
MC  LFED 7
7
M =—ED
10

MO =—.5 =35
i

OtBerT: 3,5 cm.
dopMma npeacTaBJIeHNs Pe3yJbTaTa: BRIIOJIHCHHOE 3/ 1aHHC.

Kputepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHUEM
HEOOXOMMOW TIOCIIEAOBATEIFHOCTH ACWCTBUI; B OTBETE MPABHJIBHO M AaKKypaTHO BBIMOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

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

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISAET MOJYYUTh NPAaBUIIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJ€
MpoBeACHUS PAOOTHI OBUIH TOTYIIEHBI OITUOKH.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIM paboTa BBHIIOJIHEHA HE MOJHOCTBIO WIH 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENATh MPABUIIBHBIX BBHIBOJIOB.

Tema 4.2. [IpaMble U NJIOCKOCTH B MPOCTPAHCTBE
IIpakTuyeckoe 3ansaTue Ne 44
«Pelienne 3a1a4 HA NEePHEHANUKYJISIPHOCTb NPAMOM U IJIOCKOCTH)

Heanb padorbl: HayunThcs MCNONIB30BaTh MPU3HAK MEPHNEHAUKYISIPHOCTH NPSIMOM M IIJIOCKOCTH,
TEOpPEMY O TpeX NEPHEHANKYIIAPaxX IIPU PELICHUU 3a/1a4.

BbinosiHeHune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

[1PG1 BrageHne MeTOJaMU JOKA3aTeNbCTB, aITOPUTMAMU PEILIEHUS 3a]a4; yMeHUe GopMyIupoBaTh
OIIpE/IECNIEHUS, AKCUOMBI U TEOPEMBI, IPUMEHATh UX, IPOBOANUTH JOKAa3aTENbHBIE PACCYXkIECHUS B XOJ€
pelieHus 3a1ay;

I1P69 ymeHue onepupoBaTh MOHATHSAMH: TOYKA, MpsIMas, IIOCKOCTh, IPOCTPAHCTBO, JBYTPAaHHBIN
YToJ, CKpCIIUBAOIIHUECS MPAMBIC, MapaVICIIBHOCTE U NEPIICHAUKYIAPHOCTD IPAMBIX U HHOCKOCTGI\/’I, yroJia
MEXy IPSIMBIMH, YTOJl MEXAY IPSIMON U IJIOCKOCTBIO, YTOJI MEXAY INIOCKOCTSIMH, PACCTOSIHUE OT TOUKU
A0 IIOCKOCTH, PACCTOAHUEC MCKAY MNPAMBIMU, PACCTOAHUC MEXKAY IMIIOCKOCTAMU, YMCHHE HUCIIOJIB30BATH
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IpU pELIeHUM 3aJa4 H3ydeHHble (akThl M TEOpeMbl IUIAHUMETPUU; YMEHHE OLIEHUBATh pa3Mephbl
00BEKTOB OKPYKAIOIIEr0 MHUPA;

[TPyl ymenue onepupoBaTh MOHATUSAMH: ONpPEIACIECHUE, aKCMOMa, TEOpEMa, CIIEICTBUE, CBOMCTBO,
MPHU3HAK, JIOKA3aTelIhCTBO, PABHOCHIBHBIC (DOPMYIHPOBKH; yMeHHE (GOpMYyIUpOBaTh OOpaTHOE W
MIPOTUBOMNOJIOKHOE YTBEPKACHHUE, NIPUBOJUTH IPUMEPHI M KOHTPIPUMEPHI, HCIOJIB30BATh METO]I
MaTeMaTHYeCKOW WHAYKIIUH; MPOBOAUTH JTOKAa3aTeIbHBIC PACCYKICHHUS MPU PELICHUHU 3a/1a4, OLICHUBATh
JIOTUYECKYIO NMPaBUILHOCTh PACCYKICHUIA;

[1Py14 ymeHnue cBOOOJHO ONMEPHPOBATH MOHATHUSMHU: TOYKA, MPsIMast, IUIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKHUH YroJl, IBYIpPaHHBIH Yo, TPEXTPaHHbIN YTroJ, MepeceKaroluecs, napauieibHble U
CKPEILMBAOIINECS TpsAMbIe, MapalIeIbHOCTh U MEPHEHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXIY TMPSIMBIMH, YTOJ MEXKAYy TNPAMOW M IUIOCKOCTBIO, YroJd MEXIy IUIOCKOCTSMHU; yMEHHE
UCIOJIb30BaTh MPH PEIICHUU 3a/lad M3y4dyeHHbIe (DaKThl U TEOpPEeMbl IUIAHUMETPHH; YMEHHUE OLIEHHWBATh
pa3Mepsl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEpUPOBATh MOHATHSIMU: MHOTOTPAHHUK, CEYECHUE
MHOTOTpaHHHKA, NMPaBUIbHBIA MHOTOTPAHHUK, MpHU3Ma, MUpamuaa, GUrypa u MOBEPXHOCTh BpaIICHHUS,
WIMHAP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUCHHsI KOHYCA U IWIMHPA, TapajUIeIbHbIE OCH
WM OCHOBAHHIO, CEUEHHUE IIapa, TIOCKOCTb, Kacawlasics cepsl, HIUIUHAPA, KOHYCA; YMEHHE CTPOUTH
CeYeHHe MHOTOTPAHHUKA, H300pakaTh MHOTOTPAaHHUKH, (PUTYpHI M TIOBEPXHOCTH BPAIICHUS, NX CEUCHUS,
B TOM YHCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHATH CBOWCTBAa T€OMETPUUECKUX PUTYD,
CaMOCTOSITENTFHO (POPMYJIMPOBAThH ONPENEICHUS N3Y4aeMbIX (DUTYp, BBIIBUTATH THIIOTE3bI O CBOMCTBAX U
MpHU3HAKaX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WM ONPOBEPraTh HX; YyMEHHE IPOBOJIUTH
Kkinaccuukanuioo (Uryp MO pasIUYHBIM IPH3HAKAM, BBIMOIHATE HEOOXOAWMBIC JOIMOJHUTEIHHBIE
MIOCTPOCHUS;

[MPy15 ymeHnue cBOOOJHO OnepupoBaTh MOHATHAMHU: TUIOMAAb GUTYPHI, 00BEM (QUTYpPHI, BETUIHHA
yria, pacCTOSHHE OT TOYKH JO IUIOCKOCTH, PACCTOSHHE MEXIYy MPSMBIMH, PAaCCTOSHHE MEXKIY
TUIOCKOCTSIMH, TUIOIIAAb cepsl, IUIOMAh MOBEPXHOCTH MUPAMUJIBI, TPU3MBI, KOHYCa, IWIHHIPA, 00BEM
Ky0a, MpSAMOYTOJILHOTO Mapaljiesienuiea, MTUpaMu/bl, MPU3MbI, HWIHHIpPA, KOHYyca, Ilapa; yMEHHE
HaXOJUTh OTHOIIEHHE 00bEMOB TIOJJOOHBIX (QUTYD.

MatepuajbHoe obecnieyeHue:

WuauBuyanbHbIEC 3aJaHNS, CIIPAaBOYHBIE MAaTEPUAIbl, KOHCTIEKTHI JICKITHA.

3ananne:

M- KOJIMYECTBO OYKB B UMEHU
N- KOJINYeCTBO OYKB B (pamMUIINU
p- MecsIL pOKICHUS

3anmagaNel

Han pom06 ABCD. U3 Touku mnepecedeHus ero auaroHaiei mposeneH orpe3ok OF, Tak, uro
AF =¢F, BF=DF. Jlokaxute, uro OF mnepneHIuKyIsIpeH IUIOCKOCTH pomOa, oTpe3ok AC
nepneHauKyisiper miockoctu BDF.

3anaya Ne2

Han paBHOOenpeHHblit TpeyronbHuk ABC. AC = BC = n cMm, 4B = m+ 5 cM. U3 Bepmunsbl yrioa C
MIPOBEJIEH K IUIocKOCTH nepneHaukyisip CD, paBubiit # cM. Haiiaure paccrosinue ot Touku D 10 cTOpOoHBI
AB.

3amaga Ne3

Touku Au B nexar B miockocth oo, M—  Takas  Touka B TPOCTpPAHCTBE, IS
KOTOpOM AM = m , BM = n 4 OPTOTOHAJIbHAS MPOEKIMS Ha IIOCKOCTh o 0Tpe3ka BM B Tpu paza Gombiue
OpPTOTOHAJILHOW TMPOEKUUH Ha 3Ty IUIOCKOCTh orpe3ka AM . Haiinute pacctosHue ot Touku M mo
IJIOCKOCTH d .

3anaga Ne 4

Bricota mpsmoyroisHOro TpeyroibHuka ABC, omymieHHas Ha THIOTEHY3y, paBHa P cMm. U3
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BepmHbl C IpsIMOTO ~ yrila BOCCTaBJIIGH K IUIOCKOCTH  TpeyronbHuka ABC nepnenauxynsap CM,
npudeMm £M = m+ n cm. Haiinure paccrositaue ot Touku M 1o runorenyssl AB.

Ilopsinok BbINOJTHEHHS PA0OTHI:

1. BHMMaTEIpHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuunTe, 4To B 3a/1a4€ JIaHO, CAEIANTE PUCYHOK.

3. Ilpoananu3upyiiTe yclIOBHUE 3a/1aud, pacCyxkaas OT TOTO, YTO HYXKHO HaWTu. Bcnomuure, kakue
TEOpeMbI U (DOPMYIIBI TIOHATO0SATCS TIPU PEIICHUH 3a/1a4H.

4. Pemnre 3a7a4y. 3anuinmTe OTBET.

[Ipu peuieHun 3amay Ha 3Ty TEMY HUCIOJB3YETCS ONpEeieHUE NEPHEHAUKYIAPHBIX MPSAMON M
IJIOCKOCTH, IPU3HAK MEPHEHAUKYISIPHOCTH IPSIMON U TUIOCKOCTH, TEOPEMBI O TpeX MEepHEeHAUKYISIpax, a
TaKKe Balllk 3HAHUS U3 IIAHUMETPUU

Xon padoThr:

3amauva 1

W3 touku mepecedeHus auaroHaiei napamuienorpamma ABCD mpoenen orpezok OM Ttak, yTo
M4 = MCME =MD, Jlokaxkute, 4To 0Tpe30k OM neprneHuKyIspeH MI0CKOCTH NapajuieorpaMma.

Hano:
M AEBCD - mapammenorp amm
ACnNED=0
o c MA =MC, ME =MD
0 Jlokazatp: GM--{AECD)

A E

JlokazaTenbCcTBO

1) Paccmorpum tpeyronmpHukn AOM u COM. OM - oOmas cropona, Ma=MC mo
YCIIOBHIO, 40 = 0OC 110 CBOMCTBY AMAaroHajel mapajienorpaMMa. 3Ha4uT, TPEYTOJIbHUKN PABHBI IO TPEM
CTOpOHaM, T.€. AAOM = ACOM. CnenoBarenbHO, £AOM = £COM,

T. K. 5TH yIJIBI CMEXHBIE U PABHBIE, TO OHU PABHBI 110 900, T.c. UM L AC,

2) Paccmotpum TpeyrosbHukn BOM m DOM. OM - oOmas cropona, ME =MD 1o ycioBHIO,
BC = 0D mo cBOMCTBY AMaroHasei napamienorpaMMa. 3Ha4uT, TPEYTOJIbHUKU PaBHBI 110 TPEM CTOPOHAM,
T.. 4B0M = AD0OM. CnenoBarenbHO, £E0M = £D0OM.

T. K. 5TH yIJIBI CMEXXHBIE U PABHBIE, TO OHU PABHBI 110 90°, .e. OM LBD.

Ol L AC,
3) o L ED

} = (M L (ABCD ) oo mps a8 ary Oep e HARKFAPHOCTH OPAM 0 H II10CHOCTH,

3anava 2

Croponsl TpeyroapHuka 10 cM, 17 cm u 21 cM. M3 BepuinHbl O0JIBIIETO yIila 3TOTO TPEYTOJbHHUKA
IIPOBEJIEH MEPNEHAMUKYISAP K €ro IUNIOCKOCTH, paBHbIM 15 cM. Haiinure paccTosHHE OT €ro KOHIIOB 10
00JIbIIIEeH CTOPOHBI.

Jano:
c D AABC,AE = 10 o, BEC = 170, AC = 21l

M BD-‘—I::AEC:I,BD = 15cm
Haiitu paccrostaue ot B u D o AC

Pemenne
1) JlonosnHuTENnpHOE NOCTPOEHUE: MpoBeaeM EM L AC,
3nauut, BM- paccrosnue ot B no AC.
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0M — mawmomHas
EM — mpoerrma marotogsoi f — DM L AC = DM — paccroaune or I go AC,
EM L AL,

2) Hns toro, uroObl HalTH BbicoTy BM Tpeyronbanka ABC, BBIYMCIMM CHaudaja €ro IUIONIajib,
ucrons3ys Gopmyiny [epona 5, =4p p—o) (p—8) - (p—c), p= 20

z
L0+17+21
== = 24 oM

Sape =+ 24 (24 —10) - (24 —17) - (24 — 21) =24 12 T - 3 = Sden?
3) 3anumem GopmyiTy TSl BBIMUCICHUS TUIOMAIN 5, = % fuft

[Tpumenum 5Ty GopMyITy K HaleMy TPEYTOIbHUKY: 5q4pc = %P‘C - BM,

= . _ 23aac
Beipasum u3 s1oit popmyist BM: - EM =="

M ="2—gm
21

4) Paccmotpum TpeyrosibHUK BDM- npsMoyronbHblid, T.K. BD L (ABL),

ITo Teopeme [MTudaropa naiinem DM:

DM® = BD? + BM®

DM? =157 + 8% = 289

DM =280 = 17 e

OTBeT: pacCTOSIHUS OT KOHIIOB NIEpIEeHUKYJIIsIpa 10 cTopoHbl AC paBHbI 8 cM U 17 cm.

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOIEHUEM
HEO0OXOIUMOM TIOCTICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIITOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka "Xopouo' cTaBUTCS, €CIM BBHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JIOMYIICHBI
2-3 Henmouera.

Ounenka "y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJIAET MOJYYUTh NPAaBUIBHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MPOBeICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

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

Tema 4.2. [Ipsimble ¥ JIOCKOCTH B POCTPAHCTBE
IIpakTuyeckoe 3ansaTue Ne 45

«PemieHne 3a1a4 HA IPUMEHEHUE TeOPEM O TPEX MepPIEeHAUKYISAPax»

Heanb padorbl: HayunThCcs MCNONIB30BaTh MPU3HAK MEPHIEHAUKYIISIPHOCTH NPSIMOM M IIJIOCKOCTH,
TEOpPEMY O TpeX NEPIEHANKYIIAPAxX IIPU PELICHUU 3a/1a4.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1P61 BnageHne MeToaMu 10Ka3aTEIbCTB, AITOPUTMAMH PEIICHUS 3a7a9; YMEeHHE (OpMYITUPOBAThH
OnpeNeleHusl, aKCUOMbI U TEOPEMBI, IPUMEHATh WX, MPOBOJUTH J0Ka3aTEIbHbIE PACCYKIECHUS B XOJE
perieHus 3anay;
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[TP6Y9 ymenue omepupoBaTh MOHATHSAMU: TOUYKA, MPsAMasi, TUIOCKOCTh, MPOCTPAHCTBO, JIBYTPAHHBIN
YTOJI, CKpEIIMBAIOIIUECS TPSIMbIE, MAPAIETbHOCTD U MEPIICHAUKYISIPHOCT MPSIMBIX U MJIOCKOCTEH, yro
MEXIy NPSAMBIMH, YTOJ MEXKIY NPSIMOU U TUNIOCKOCTBIO, YTOJI MEXKY TUIOCKOCTSIMHU, PACCTOSHUE OT TOUYKU
JI0 TUIOCKOCTH, PACCTOSIHUE MEXY MPSIMBIMU, PACCTOSTHUE MEXAY IJIOCKOCTSIMU; YMEHUE UCIIOJIb30BATh
IpU pPELICHUH 3aJa4 H3y4dyeHHble (aKThl M TeOpeMbl IJIAHUMETPUHU; YMEHHE OLIEHHUBATh pPa3Mephl
00BEKTOB OKPYKAIOIIET0 MUPA;

[1PG12 yMmeHue BBIYUCISTH T€OMETPUYECKHE BETUYMHBI (UIMHA, YroJl, IIOMadb, 00beM, IIOIIAb
MMOBEPXHOCTH ), HCIIONIb3Ysl U3YYCHHBIE (POPMYJIIBI U METO/IBI;

[IPyl ymenue onepupoBaTh NOHATUSMU: ONPENECICHUE, aKCHOMA, TEOPEMA, CJIEICTBUE, CBOMCTBO,
MPHU3HAK, JI0KA3aTeJIbCTBO, PABHOCHIIbHBIE (OPMYIHPOBKU; yMeHHe GOpMyIUpoBaTh oOOpaTHOE H
MPOTUBOIOJIOKHOE YTBEPXKJEHUE, MPUBOAUTH MPUMEPHl U KOHTPHPUMEPHI, MCIOIB30BaTh METO
MaTeMaTUYeCKOW MHIYKLUWHU; IPOBOJUTH JTOKA3aTEJIbHBIE PACCYKJIECHUS MPU PEIICHUH 3a7a4, OLlCHUBATh
JIOTUYECKYIO MPABUIIBHOCTD PACCYKICHUN;

[1Pyl14 ymenue cBOOOJHO ONEpUpPOBATh MOHATUSMU: TOYKA, MpsAMasi, IUIOCKOCThb, MPOCTPAHCTBO,
OTPE30K, JIyY, IUIOCKUN yroj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, NIEPECEKAIOINECS, MTapauIebHbIE U
CKpELIMBAIOIINECS MpPsMbIE, MAPAUIEIbHOCTh U MEPHEHIUKYISIPHOCTh NPSIMBIX M IUIOCKOCTEH, Yroi
MEXIY TPSIMBIMH, YTOJd MEXIYy NPsIMOM W TUIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSAMH; YMEHUE
UCIIOJIb30BaTh MPH PEIICHUU 3a/lad u3ydeHHbIe (DaKThl U TEOpPEeMbl IUIAHMMETPHUH; YMEHHUE OLIEHHWBATh
pa3Mepbl 0OBEKTOB B OKPYXKAIOIIEM MHPE; YMEHHE ONEPUPOBATH MOHSATUSMU: MHOTOTPAHHHK, CEUCHUE
MHOTOTpaHHHKA, NMPaBUIbHBIA MHOTOTPAaHHUK, NpU3Ma, MupaMuia, Gurypa u moBEpXHOCTh BpAIICHUS,
UUITUHIP, KOHYC, 1ap, cdepa, pa3BepTKa MOBEPXHOCTH, CEYEHHUsI KOHYCA U MUJINHAPA, TTapauIeIbHbIE OCH
WM OCHOBAHHIO, CEUEHHUE IIapa, TIOCKOCTb, Kacawlasics cepsl, HIUIUHAPA, KOHYCA; YMEHHE CTPOUTH
CeUeHHEe MHOTOTPaHHHKA, H300pakaTh MHOTOTPaHHUKH, (PUTYPHI U TIOBEPXHOCTH BPAIICHHSI, X CEUCHUS,
B TOM YHCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE MPUMEHATh CBOMCTBA T€OMETpUUYECKUX (UTYD,
CaMOCTOSITENTLHO (DOPMYJIMPOBATH ONPEACICHUS U3Y9aeMbIX (UTYD, BBIIBUTATH TUIIOTE3bI O CBOWCTBAX U
MpHU3HAKaX TIEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WM ONPOBEPraTh MX; YyMEHHE MPOBOJIUTH
KJIacCUPUKANNIO (GUTYp TO pa3IUYHBIM TPH3HAKAM, BBIMOIHATE HEOOXOIUMBIC JIOTIOJHUTCIBHBIC
MMOCTPOEHUS.

MarepuajibHoe o0ecnieyeHue:

WNHnuBunyanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUAIIbl, KOHCIIEKTHI JIEKIIH.

3aganue:

M- KOJIMYECTBO OYKB B UMEHHU
N- KOJIM4YeCTBO OYKB B (paMUIIHH
pP- Mecs1 poxKACHUS

3anagaNel

Han pom6 ABCD. U3 Touku nepecedeHus ero auaroHaiei mposeaeH orpe3ok OF, Tak, yto
AF =CF, BF=DF. Jlokaxute, uro OF nepneHaukyaspeH IUIOCKOCTH pomba, oTpe3ok AC
neprneHauKynsapeH miockoctu BDF.

3agauga Ne2

Han paBHOOeaApeHHbIH TpeyroabHuk ABC. AC = BC= n cm, AB = m+ 5 cm. W3 Bepmmab yrita C
IIPOBEJIEH K IUIOCKOCTH neprneHaukyisip CD, paBnslii  cM. Haiinure paccrosinue ot Touku D 10 cTOpOoHBI
AB.

3agaua Ne3

Toukn Au B nexxar B mockoctH o, M — Takag ToYkKa B  MPOCTPAHCTBE, A
KOTOpOIl AM = m , BM = n ¥ OpTOrOHaJIbHAs MPOEKIUS Ha IIOCKOCTh o 0Tpe3ka BM B Tpu pasza Gosnblie
OPTOTOHAJFHOM TMPOEKIMU Ha ATy IUIOCKOCTh oTpe3ka AM . Haiimute paccrosuue ot Touku M mo
IIJIOCKOCTH « .

3amauga Ne 4
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Bricota mpsimoyrompHOro TpeyronbHuka ABC, omyiieHHas Ha TUIOTEHY3y, paBHa P cm. U3
BepmnHbl C mpsiMoro  yria  BOcCTaBlIeH K  Iuiockoctd  TpeyrosnbHuka ABC nepnenauxyssip CM,
npuueM M = m+n cMm. Haligute paccrosiHue ot Touku M 1o runorenyssl AB.

IHopsiaok BbINOJIHEHUS PA0OTHI:

1. BHMMaTEIpHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuuTe, 4TO B 3a/1a4€ JaHO, CACJIANTE PUCYHOK.

3. [Ipoananu3upyiite ycioBue 3aJayu, paccyxjaas OT TOr0, YTO HY>KHO HalTu. BcmoMmHuTe, kakue
TEOpeMbI U (DOPMYIIBI TIOHATO0SATCS TIPU PEIICHUH 3a/1a4H.

4. Pemnre 3a7a4y. 3anuiimTe OTBET.

[Ipu peuienun 3amad Ha 3Ty TEMY HUCIOJIB3YETCS ONpEEICHUE MNEePICHIUKYISIPHBIX MPSIMON U
IJIOCKOCTH, MPU3HAK NEPIEHINKYISIPHOCTH MPSIMON U MJIOCKOCTH, TEOPEMBI O TPEX MEPIECHIUKYIApax, a
TaKKe Balllk 3HAHUS U3 IUITAHUMETPUU

Xoa padoThI:

3agaua

Bricota mpsmMoyromsHOTO TpeyroiapbHuka ABC, omymeHHas Ha THIOTEHY3y, paBHa 9.6. U3
BepimnHbl C IpsIMOro  yria BoOcCTaBlIeH K IUIockocTd — TpeyronbHuka ABC nepnenauxymsp CM,
npuyem CM = 28. Haiigure paccrosiue oT Touku M o runoreny3st AB.

Pemenue

[TpumenuTe TeopeMy o Tpex NepreHANKYIApax.

ITycte CK - BpICOTAa HAaHHOTO MPSIMOYroJibHOTO TpeyronbHuka. Torma MK - HakioHHas K
mwiockoctu TpeyroiapbHuka ABC, a CK - oproronampHash MpPOCKIUS 3TOW HAKIOHHOH Ha IUIOCKOCTH
tpeyronsauka ABC. Tak kak CK-AE, TO 10 TeopeMe O TpeX MEepIEHAUKYIsApax MK - AE. 3HauuT, AIHMHA
orpe3ka MK paBHa PacCTOSTHUIO oT Touku M 1o npsimoii AB. "3 IIPSIMOYT'OJIBHOTO
tpeyroiabauka MCK o teopeme Iludaropa naxoaum, uto

ME = JOK? + €M7 = V967 + 287 = 29.6.

OtBet: paccrostHue oT Touku M 10 runorenyssl AB paBno 29.6.

®opma npeacraBiaeHus pe3yJbTaTa: BHIIOJHEHHOE 33aJaHHE.

Kpurtepun onenku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBINOJIHEHA B MOJHOM O0BEME C COOJNIOIEHUEM
HEOOXOMMOM TOCIEeI0BATETLHOCTH JIEUCTBHUI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIMYILIEHbI
2-3 HenmoueTa.

Ouenka "ya0BJIeTBOPUTENbHO' CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TOJIHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IMO3BOJISIET MONYYUTh NPAaBHIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJIE
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.

Ouenka "Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CIIM pabOTa BBHIMOJIHEHA HE MOJHOCTHIO WM 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISICT CAENATh MPABHIIBHBIX BHIBOJIOB.

Tema 4.2. [Ipsimble ¥ NJIOCKOCTH B IPOCTPAHCTBE
IIpakTueckoe 3ansaTue Ne 46
«Perienue 3a1a4 Ha Napa/LIeIbLHOCTD IJIOCKOCTEH»

He.]'lb paﬁoTbIZ Hay‘-II/ITBCSI HCIIOJIb30BAaTh IMPHU3HAK MapaJUICIIbHOCTHU IUIOCKOCTEM U CBOMCTBa
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napajuIeNbHBIX TUIOCKOCTEN MPH PEIICHUH 3a/au.

BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

[TPG1 BiageHure MEeTOIaMU JJOKA3aTENbCTB, AITOPUTMAMU PEIICHUS 3a7a4; yMeHHE (POpMYIHpOBAThH
OIpe/ieNieHUsl, aKCUOMBI U TEOPEMBbl, IPUMEHATh UX, MPOBOAUTH JIOKA3aTEbHbIE PACCYKICHHUS B XOJE
penieHus 3aay;

[1PGY ymeHnue omepupoBaTh MOHATHUSAMHU: TOUYKA, MpsMasi, TNIOCKOCTb, MPOCTPAHCTBO, JBYTPaHHBIN
YIOJ1, CKpELIMBAOIIUECS IPSIMBbIE, NTAPAJUIEIBbHOCTD U NEPIEHUKYIISIPHOCTD MPAMBIX U IIJIOCKOCTEM, YIroJl
MEXIY IPSIMBIMU, YTOJI MEXAY IPSIMON U MIJIOCKOCTBIO, YTOJI MEXKAY MIIOCKOCTSAMHU, PACCTOSTHUE OT TOUKH
710 TJIOCKOCTH, PACCTOSIHUE MEX]Y MPSMBIMH, PACCTOSHUE MEX]Y IJIOCKOCTSMU; YMEHHE HCIIOJIb30BaTh
IpU pelIeHUH 3a/Ja4 HM3y4YeHHbIe (DAKTbI M TEOpeMbl IUIAHUMETPUHU; yYMEHHE OLEHHBATH pa3Mephl
00BEKTOB OKPYKAIOIIEro MUPA;

[IPyl ymenue onepupoBaTh MOHSATHUSIMU: OINPEICICHUE, aKCUOMa, TeOpeMa, CJIEJICTBUE, CBOMCTBO,
MpPHU3HAK, JI0KA3aTeJIbCTBO, PABHOCHIIbHBIE (DOPMYIHPOBKU; yMeHHe GOpMyIUpoBaTh oOOpaTHOe H
IIPOTUBOIIOJIIOKHOE YTBEPKACHUE, IIPUBOAUTHL IIPUMEPHI U KOHTPIPUMEPHI, HCIIOIb30BaTh METON
MaTEeMaTHYeCKON MHAYKIUHU; IPOBOAUTH JAOKa3aTeNbHbIE PACCYXKICHUS MPH PEIIeHUHU 3aja4, OLIEHUBATh
JIOTUYECKYIO MPABHIIBHOCTD PACCYKICHUN;

[1Pyl4 ymeHnue cBOOOJHO ONMEpUPOBATh MOHATUSMU: TOUYKA, MPsAMasi, IIOCKOCThb, MPOCTPAHCTBO,
OTPE30K, JIyY, IIIOCKUM yroJj, ABYTPAHHBIN yTOJ, TPEXITPAaHHBIN YTOJ, IEPECEKAOIINECS, TapAJIICTbHbIC U
CKPEILMBAIOIINECS TPSAMBIE, MapalieIbHOCTh U MEPHEHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXIy NPSIMBIMHM, YOI MEXIYy NIPSIMOM M IUIOCKOCTBIO, YIroJI MEXAY IUIOCKOCTAMM; YMEHHUE
UCIIOJIb30BaTh MPH PEIICHUH 3a/lad M3ydeHHbIe (DAKThl U TEOPEMBI MJIAHUMETPUHU; YMEHUE OIICHUBATh
pasMEphlL 00BEKTOB B OKpYy’KaromeM MHUpEC; YMCHHUEC OIICPHUPOBATH IHOHATUAMU. MHOIOIPpAaHHUK, CCUCHHC
MHOTOTpaHHHKA, NMPaBUIbHBIA MHOTOTPAHHUK, NpU3Ma, MupaMuia, Gurypa u moBEpXHOCTh BpAIICHUS,
UUATUHIP, KOHYC, 1Iap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHUS KOHYCa U HWIUHAPA, apajuieIbHbIe OCH
WM OCHOBAHHIO, CEUEHHUE IIapa, TIOCKOCTb, Kacawlasics cepsl, HIUIUHAPA, KOHYCA; YMEHHE CTPOUTH
CeueHHe MHOTOTPaHHUKA, H300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI ¥ TIOBEPXHOCTH BPAIICHUS, NX CCUCHHUS,
B TOM YHCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE MPUMEHSATh CBOWCTBAa T€OMETPUIECKHUX (UTYD,
CaMOCTOATENILHO (POPMYJIHPOBATH OMPEEICHUS U3y4yaeMbIX (DUTYp, BBIIBUTATh TUIIOTE3bl O CBOMCTBAX U
MpHU3HAKaX TeOMETPUYECKUX (Uryp, OOOCHOBBIBATH WM ONPOBEpPraTh MX; YyMEHHE MPOBOJIUTH
KHaCCI/Iq)I/IKaHI/IIO (1)I/Il"yp 0 pas3jiMuHbIM TIpHU3HAKAaM, BBIIIOJIHATH HGO6XO)II/IMI>IC JOITIOJIHUTCIIbHBIC
MMOCTPOEHUS.

MarepuajibHoe o0ecnieyeHue:

WNHnuBuayanbHbIe 3a/1aHKs, CIIPABOYHBIE MATEpUAIIbl, KOHCIIEKTHI JIEKIIH.

3aganue:

M- KOJMYECTBO OYKB B UMEHHU
N- KOJIM4YeCTBO OYKB B (paMUIIHH
p- Mecs1 poxKACHUS

3amaua Ne |

Mexny nByMsl MapajyiedbHBIMH TIJIOCKOCTAMH 3aKJIIOYeH OTPE30K, JUIMHOW m+ 1 cM. Halnure
MPOEKIIMU ITOTO OTPE3KA HA KAXKAYIO IIJIOCKOCTh, €CIIM PACCTOSHUE MEXKY IIJIOCKOCTSMU PABHO P CM.

3amaya Ne 2

[Tnockoctu M u P mapamnensubl. U3 Touek A m B miockoctn M mpoBeneHsl K IiockocTu P
HaKJIOHHbIE AC = m+n cM U BED = m+n—3 cMm. Ilpoexkums HaknoHHONM AC Ha OIHY M3 INIOCKOCTEH
paBHa m cM. YeMy paBHa NpoeKIUsA HaKJIOHHOW BD?

3amaua Ne3

Mexny aAByMms napauiedbHbIMU TIockocTssMu P Q mpoBenenst otpesku AC u BD (Touku A u
B nexat B mnockoctu P), AC = +a 4 am, ED = m+n 1M , pazHocTs npoekiuit AC u BD Ha onny u3
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IJIOCKOCTEM paBHa m M . HailauTe NIMHBI 9TUX IPOEKIUI U PaCCTOSHUE MEXAY IIJIOCKOCTSIMU.

IHopsaok BbINOJHEHUS Pa0OThHI:

1. BHMMaTEIpHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuuTe, 4TO B 3a/1a4€ JaHO, CAEIANTE PUCYHOK.

3. Ilpoananu3upyiiTe yclIOBHUE 3a/1aud, pacCyxkaas OT TOTO, YTO HYXKHO HaWTu. Bcnomuure, kakue
TEOpeMbI U (DOPMYIIBI TIOHATO0SATCS TIPU PEIICHUH 3a/1a4H.

4. Pemnre 3aa4y. 3aluIlInTe OTBET.

[Ipu pemenun 3agady Ha 3Ty TEMYy MCIOJIB3YETCS OMNPENEICHUE MapalIeNbHbIX IIOCKOCTEH,
MIPU3HAK MapajljIeIbHOCTH IIOCKOCTEH, TEOPEMBI O IapajuIeIbHBIX IUIOCKOCTSIX, & TAKXKE BaIllM 3HAHUS U3
MJIAHUMETPUHU

Xon padoThr:
3amaua Ne 1
Mexny [OByMs NapajuiedbHbIMU IUIOCKOCTSIMU 3aKIlO4eH OTpe3ok, anuHol 10 m. Haiigure
IIPOEKIIMH ITOTO OTPEe3Ka Ha KAKIAYIO IIJIOCKOCTh, €CIIU PACCTOSIHUE MEXAY INIOCKOCTSIMH PABHO 8 M.
Hano:

o
/ Haiitu npoexnuu AC
C B /
i

Pemenne

1) Tak Kak IJIOCKOCTH MapajulelbHbl, TO PACCTOSIHHE MEXIYy HUMH - 3TO neprnenaukyisp AC.
IToctpoum npoeknuto orpeska AB Ha rutockocTs £. 310 oTpe3ok BC.

2) Paccmotpum TpeyroibHuK ABC- npsMOyToJIbHBIH.

ITo Teopeme Iudaropa AE? = AC* + BC?

L~

ACY = AR® — BCF
ACT =10 — 8% =100 — 64 = 36
AC=6 cm.

Tak Kak MI0CKOCTH HnapaJlICJIbHBI, TO MIPOCKI U OTPE3Ka Ha 3TU INIOCKOCTU 6y,ZLYT PpaBHBI.

3amaua Ne 2

[Tnockoctu M u P mapamnensubl. U3 Touek A u B mimockoctu M mpoBesneHsl kK miiockoctu P
HaknonHele AC= 37cm u BD=125 cm. [lpoekuwns HakinonHoit AC Ha OJHY U3 TUIOCKOCTEH paBHaA 12 cMm.
Uemy paBHa npoekius HakiioHHOW BD?

Jano: M| P, AeM,EeM

ol AL =37 o, BD = 125 om
A B AF 1 PER 1L PCE=12m
Haittu: KD

AR
PLE EAY
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Pemenue

1) Paccmotpum tpeyronbHuk ACE- npsMoyroiabHbIi.
ITo Teopeme [Mudaropa A* = AE* + CE?

AE? = ACP —CE?  AE® =377 — 127 = 1369 — 144 = 1225
AE=35 cm.

2) Paccmotpum TpeyronbHuK BKD- ipsMoyroyibHBIN.
ITo Teopeme [Mudaropa BD? = KD? + BK*®

En? =BD* —BE* AE=BK, kak paccTosiHus MeX1y MapajielbHbIMU IUIOCKOCTSIMH.
KD? =1258% —358% =18A25 — 1225 = 14400

KD= 120 cm.

Ortgert: npoekuus BD pasna 120 cwm.

3amgaga Ne3
Me:xny AByms napasuieabHbIMU iockocTaMu P u Q mpoenenst otpesku AC u BD (touku A u

B nexar B minockoctu P), AC=13 cm, BD=15 cm, cymma npoekuuiit AC u BD Ha oaHy u3 miockocren
paBHa 14 cm . Haiiaure AJIMHBI 9TUX MPOEKIMMA U PACCTOSIHIE MEXAY TUIOCKOCTSIMHU.
AC =13 o, BD = 15 e

E
vy
AE LQ.BE LQCE+DE =14

/{!}—E M)/ Haittu: CE, AE, DK

Hano: G| P.AcP,EEF

Pemenne
1) Paccmorpum TpeyronbHUK ACE- IpsMOYToJIbHBIMH.
ITo Teopeme [Tudaropa AC? = AE® + CE?

AF' = AC? — CE?
[lycts CE = x, Torna DK=14-X.
AF? =160 — &P

2) Paccmotpum Tpeyronbsauk BDK- npsimoyronsHbIi.
ITo Teopeme ITudaropa ED? = BE? + DE?
EX® = BED® — D&*
BR? =225 — (14 — )% = 225 — 196 + 28x —x® = 20 4 28y — x°
AE=BK, kak paccTosiHus MEXy NapaieIbHbIMU TIOCKOCTAMHU
3Ha4uT,
169 —x? =29 4+ 28x — ¢
28x = 140
x=5
CE=5 cm, DK=14-5=9 cm
AE =160 — 25 =144 = 12 em

OTBeT: pacCTOSTHUE MEXIY INIOCKOCTIMHU 12 ¢M, MPOEKIIMU HAKJIOHHBIX 5 CM U 9 cMm.

114



dopMma npeacTaBJieHUs pe3yJbTaTa: BHIIOJIHEHHOE 33/1aHHUE.

Kpurepun oneHku:

Ounenka "oTau4HO" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIOJIECHUEM
HE0OXOIMMOM MOCIEI0BATEIBHOCTH JEHCTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aICH, BEIYUCIICHUS, PUCYHKU U TPadUKH.

Ouenka '"xopomo' CTaBUTCs, €CIM BBITOJTHEHBI TPEOOBaHUSI K OIEHKE "OTIWYHO", HO JAOIYIICHBI
2-3 Heymouera.

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS paOOTHI OBUTH JOMYIIEHBI OIIUOKH.

Ouenka "Hey/0BJIETBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENATh MPABIIILHBIX BHIBOJIOB.

Tema 4.2. IIpsimble ¥ JIOCKOCTH B POCTPAHCTBE
IIpakTnueckoe 3ansaTue Ne 47
«Pemenue 3a1a4 Ha IBYTpaHHbIE YIJIbD)

Heap padorei: Hayunthbest pemate 3aaud Ha NPUMEHEHHME HNOHATUH YIyla MEXIy NpsSMOM U
IJIOCKOCTBIO, ABYTPAHHOTO YIJIA, YIJIa MEXIY INIOCKOCTSAMH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1P61 BnageHne MeToAaMu AOKa3aTeNbCTB, AITOPUTMAMHU PEIICHHS 331a49; yMEeHUue (pOpMYIHpPOBAThH
OIIpEeZICNICHUs, AKCUOMBI U TEOPEMBI, IPUMEHATh UX, IPOBOAUTH JOKA3aTEIbHBIE PACCYXKIECHUSA B XOI€
pelieHus 3a1ay;

I1P69 ymeHue onepupoBaTh MOHATHUSAMM: TOYKa, MpsIMas, IIOCKOCTh, IPOCTPAHCTBO, JBYTPAaHHBIN
YTOJI, CKpEeLIUBaIOIINeCs NPsMbIE, apajlIeIbHOCTh U MEePIEHINKYISIPHOCTD MPSAMBIX U IJIIOCKOCTEH, yron
MEXy IPSMBIMH, YTOJl MEXAY IPSIMON U IJIOCKOCTBIO, YTOJI MEXKAY INIOCKOCTSIMH, PACCTOSIHUE OT TOUKU
710 MJIOCKOCTH, PACCTOSIHUE MEX]y NMPSAMBIMH, PACCTOSHUE MEX]Y IJIOCKOCTAMU; YMEHHE HCII0JIb30BaTh
IOpU pelieHUH 3a/1ad HM3y4deHHble (PaKTbl M TEeOopeMbl IJIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl
00BEKTOB OKPYKAIOIIEr0 MUPA;

I1P612 ymeHue BBIYMCIATH T€OMETPHUUECKUE BETUYMHBI (JUIMHA, YTOJl, IUIOLab, 00beM, MJIOUIalb
MTOBEPXHOCTH), UCIIOJIb3Ys U3YYEHHbIE POPMYJIIbI U METOIBI;

[Pyl ymenue onepupoBaTh MOHATHAMU: ONPEACIECHUE, aKCHOMa, TEOPEMA, CIIEACTBHUE, CBOMCTBO,
MPU3HAK, JI0KA3aTeJIbCTBO, PAaBHOCHIIbHbIE (DOPMYIMPOBKU; yMeHHE (GOpPMYyIUpoBaTh oOpaTHOE H
IIPOTUBOIOJIOKHOE YTBEPKACHHUE, NPUBOJUTH IPUMEPHI M KOHTPIPUMEPHI, HCIOJIB30BaTh METOJ
MaTeMaTHYeCKON MHAYKLIUHU; IPOBOANUTD JOKa3aTelbHbIE PacCyKICHMs MPU PELICHUH 3a/iad, OLCHUBATh
JIOTUYECKYIO NTPaBUIIBHOCTD PACCYKIACHUI;

[1Pyl14 ymeHnue cBOOOJHO OmepUpoOBaTh MOHATUSMHU: TOUKA, MpsAMasi, INIOCKOCThb, MPOCTPAHCTBO,
OTpPE30K, JIy4, IJIOCKUH YroJl, IBYIPAaHHBIA YIoJI, TPEXTPAHHBIN YIroJ, epeCceKaroluecs, NapajieIbHbIE U
CKpEIMBAOIIMECS TpsMbIe, MapalieIbHOCTh U MHEPHIEHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXAYy MpSIMBIMU, YTOJ MEXKIAYy MNPAMONM U IIJIOCKOCTBIO, YTOJ MEXIy IUIOCKOCTSIMM; YMEHHE
UCIOJIb30BaTh MpPH pEIICHUU 3a/lad U3y4yeHHbIe (aKThl U TEOpEeMbl IUIAHUMETPHH; YMEHHE OLIEHHBAThH
pa3Mepbl 0OBbEKTOB B OKPYXAIOIIEM MHUPE; YMEHHE ONEepUpOBaTh MOHATHSIMU: MHOTOTPAHHHUK, CEYEHUE
MHOTOTpaHHMKA, NMPaBUIbHBIA MHOTOIPAaHHUK, NpU3Ma, MupaMuia, GUrypa u moBEpXHOCTh BpAIIECHUS,
LWINHAP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUSCHHsI KOHYCa M LIMJIMHJPA, apajuleIbHbIe OCH
WM OCHOBAHMIO, CEUEHHUE IIapa, TIOCKOCTb, Kacaromascs cepsl, HIUINHAPA, KOHYCa; YMEHHE CTPOUTH
CeyeHHe MHOTOIPaHHUKA, U300pakaTh MHOTOIPAaHHUKH, (PUTYpHI 1 TTOBEPXHOCTH BpAIICHUS, X CEUCHMUS,
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B TOM YHCJI€ C TIOMOIIBIO IEKTPOHHBIX CPE/ICTB; YMEHHE IIPUMEHSATH CBOWCTBA T€OMETPUUECKHUX (HUTYP,
CaMOCTOSITENTLHO (POPMYJIMPOBAThH ONPENEICHUS N3Y4aeMbIX (DUTYp, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U
NpU3HaKax TeOMETPUYECKHX (uryp, OOOCHOBBIBATH WJIM OINPOBEPraTh MX; YMEHHE IIPOBOJIHUTH
kinaccuukanuioo (Uryp MO pasIUYHBIM IPH3HAKAM, BBIMOJHATE HEOOXOIAMMBIC JOTOJIHUTEIbHBIC
MIOCTPOCHMS;

[TPy15 ymeHue cBOOOJHO ONEpUpOBaTh MOHATHAMMU: TUIOMAAb GUTYpHl, 00beM (UTYpHI, BETUYNHA
yrila, paccTOSHUE OT TOYKH JO IUIOCKOCTH, PAcCTOSHHE MEXIY HPSAMBIMH, DPACCTOSHHUE MEXIy
IUIOCKOCTSIMH, TUIOIIAAb cepsl, IUIOIMAb MOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCA, IUIMHIPA, 00BEM
Ky0a, MPsAMOYTrOJIFHOTO Mapajuleenunea, MUpaMuIbl, NPU3MBI, IIJIHMHIPA, KOHYycCa, IIapa; yMEHHE
HaXOJUTh OTHOILIIEHHE 00bEMOB MOI0OHBIX (QUTYD.

MarepunanbHoe obecrnieyeHue:

WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MaTEPHAIbl, KOHCIICKTHI JICKIIHH.

3aganue:

M- KOJINYECTBO OYKB B UMEHU

N- KOIWYecTBO OYKB B (paMHIIUU

p- mecsn poXIaACHUS

1) 3 Toukn A BHE TUIOCKOCTH MPOBEJEHBI K TIOCKOCTH NEPHEHAUKYIAP AE = 1 CM M HaKJIIOHHBIE
AC 1 AM, o6pasyrome ¢ miockoctsio yriast 30°. HaiiauTe yron Meskty HAKIOHHBIME npsiMoit. Haiixure
CM.

2) KaTeTbl mpsIMOYTOJIBHOTO TPEYrOJbHUKA PaBHBI #1 CM U # + 1 cM. OnpenenuTte paccTosHUE OT
BEPUIMHBI MPSAMOI0 yria A0 IJIOCKOCTH, KOTOpas MPOXOJUT Yepe3 TMIIOTEHY3Y U COCTABISET yroi 30° ¢
IJIOCKOCTBIO TPEYTOJIbHUKA.

3) Touku A u B nexar Ha pebpe mpsmoro nByrpanHoro yria. AA; u BBi- nepneHaukynsapsl K
pebpy, MpOBEACHHBIE B Pa3HBIX I'paHAX, mpuueM AR = wm cM, 44, =n+4m cM, BE; =n —1 cMm. Haiigute
A1B;.

Ilopsinok BbINOJHEHHS PadOTHI

1. BHMMaTeapHO MPOYUTANTE YCIOBHUE 3a1aUH.

2. 3anuiuTe, 4TO B 3a/1a4e JIaHO, CAENAaUTe PUCYHOK.

3. IIpoananu3upyiite yciloBUE 3a1auu, pacCy’kaas OT TOrO, YTO HY)KHO HalTu. BcnoMHuTe, Kakue
TeopeMbl U (HOPMYJIBI TTOHAIOOSATCS TIPH PEUICHUH 3a1a4H.

4. Pemnte 3amauy. 3anyIINTE OTBET.

[Ipu pemiennu 3a1a4 Ha ATY TEMY HCHOJIb3YIOTCS ONpPEAENEeHUs yIila MeXay IpSIMOM U MJI0CKOCTHIO,
IBYTPAHHOI'O YIJIa, JMHEWHOTO YIJla ABYTPAHHOTO YIJIa, @ TAK)KE BalllM 3HAHUS U3 TUIAHUMETPHH.

Xoa padoThi:

3amaua 1

Han tpeyronsHuk ABC co croponamu AB=9 cm, BC= 6 cm u AC= 5 cM. Uepes MEHBIIIYI0 CTOPOHY
MPOXOJIUT TUIOCKOCTh, COCTaBJISIIOIIASl C TJIOCKOCTBIO TPEYroJbHUKA yrona 45 ° Haiture paccTosiHue
MEK1Y TIOCKOCTBIO U BEPIIMHOMN B.

B
o JlaHo: AABC,AB =9 o
B =6, AC =5 e
Ay D AC E ot = 45°

Haiitu: Paccrosuue ot B 1o a

Permenue
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1) JononHuTEIbHOE MOCTPOCHHE: TpoBeeM ED L ¢ = BD — paccroamne oT B go miockocTH &,
EM 1 AC = DM 1L AC o TeopeMe 0 TpeX NepIe HARKY A DX,

3HaunT, £BMD — mamefineii yron gEyTpanHoro yrma, sBMD = 450,

2) B tpeyronsnuke ABC Haiinem BeicoTy BM.
CHayasia BRIYMCIIAM IUIOMAAb TPEYroabHuKa 1o popmyse ['epona:

Sa=yplp—cl-lp-8l-(p—c)
B+
T

Supe =410 145 = 10+ Zex?

Supe =3 AC BM = Bl = 2ae

ADT

BM = 122 = 42

3) PaccmoTpum TpeyroabHuK BMD- psiMOyToJIbHBIN 110 TIOCTPOSHUIO.

2 = sinsEMD

B

ED = EMsinsBMD

-
BD = 42 sin4s? = 42 T =4 .

OtBer: paccrosiHue ot B 10 miockoctu 4 cwm.

=10 M

3amaua 2
Konust otpeska MK nexar Ha rpaHsx npsMoro JasyrpadHHoro yrima. MM; u  KKi-
NepIEeHIUKYIIApEl K pedpy, npuueM MK=13 cm, MM1=12 cm, M1K1=3 cm. Haiinure KKj.

M @
Hano: = nef = 90°

ME =13 .MM, = 12 o, M, K, = 3 ema

MM, | 0, KK, 1 &

M K a
Haiitu: £X;
E K
4

Pemenne
1) Tloctpoum IUHEHHBINH yron AByrpaHHOro yria. J[is atoro uepe3 Touky Mj mpoBeieM OTPE30K
M;E, napannensnsiii u paBubiii KKj.
KK, 1a, cnenoBarenbHo, M E L a,

= MM, E — mimefisnfi yToI gEFTDAHHOT0 YIa, sHa=mT = MM, E =90¢,

2) Paccmotpum AMEK

ME- naknonnas k miaockocts #, EM; — ee mpoekiust Ha 3Ty miockocth, EMy L B ( T.x. EM1KGjK —
MPSIMOYTOJIBHUK TI0 ocTpoeHuo). CrnenoarensHo, ME L EK (o Teopeme 0 TpeX MepHeHAuKYIsIpax) u
AMER — nmpamoyTomeHES,

I[To Teopeme Iudaropa MK? = ME? + EK®

ME® = ME? — EK? EK=M;K;=3 cm

ME? =13 —3% =169 — 9 = 160

ME = +160 =4+10 a1

3) Paccmotpum AMM, K — npamoyromsse, T, < MM, E = 908,

ITo teopeme IMugaropa ME* = MM, * 4 M, E?

M, E = ME® — MM, *

M,E = 160 — 144 = 16

M;E=4 cm.
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3raunt, KKi1=4 cm.
OtBet: KK1=4 cm.

C[)opMa NMpeacTaBJdCHusd pe3yjabTaTa: BbIIIOJIHCHHOC 3aJaHKC.

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IMOJHOM OOBEME C COOJIOJICHUEM
HEO0OXOIUMOM TIOCTIEOBATEIIBHOCTH JEHCTBUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIIIOJIHEHBI BCE
3aMucHy, BEIYMCICHUS, PUCYHKU U TPapUKU.

Ouenka '"Xopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAaHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 HemoueTa.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJIHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IO3BOJISECT MOJYYUTh NPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PAaOOTHI OBUIH JOMYIIEHBI OITHOKHY.

Ouenka ""Hey10BJE€TBOPUTEIBbHO'" CTaBUTCS, €CIIM padOTa BBHIIIOJIIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISIET CAENATh MPABUIIbHBIX BBHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJible Teja
IIpakTnueckoe 3ansaTue Ne 48
«Pelienue 3a1a4 Ha napajulejienunex u Kyo»
Heawb padotbl: HayuuThcs pemars 3a1a4uu ¢ napajiesienune oM 1 Kyoom

BoinosiHeHHne pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

IIP610 ymeHue omnepupoBaTh MOHATUSMH: MHOTOIPDAaHHMK, CEYEHHE MHOIOTpaHHUKA, KYO,
napajuiefienunes, npusMa, nupamuaa, GuUrypa u noBepXHOCTh BpallleHus, LIUIUHAP, KOHYC, map, chepa,
ceyeHHss (UTYpbl BpalleHMs, IJIOCKOCTb, Kacaromascs cdepbl, LUIMHIPA, KOHYCa, IUIOIAIb
MOBEPXHOCTU MUPAMHUJIBL, IPU3MBI, KOHYCa, IWJIMHAPA, MIOIMAas cPepbl, 00beM KyOa, MPsIMOYTOIbHOIO
napajiesnenumnea, MMpamMuIsl, IPU3MbI, IUIUHIPA, KOHYCA, 1apa; YMEHHE U300pa)kaTh MHOTOTPAaHHUKH
Y TTIOBEPXHOCTH BPAILLEHUS, UX CEYEHUS OT PYKH, C IIOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB U dJIEKTPOHHBIX
CPEICTB;, yMEHHUE paClO3HAaBaTb CHUMMETPUIO B IIPOCTPAHCTBE;, YMEHUE paCIIO3HABATh IIPABUIIBHBIE
MHOT'OTPaHHUKH;

I1P611 ymeHue omepupoBaTh MOHSTHUSMH: JBUKEHHE B IPOCTPAHCTBE, MOJOOHBIE (GUTYpHl B
MIPOCTPAHCTBE; UCMOJIb30BaTh OTHOLICHHE IUIOMIAJCH MOBEpXHOCTEH M 00BEMOB MOJOOHBIX GUIYp IpU
peLIeHUY 3a/1ay;

[TP612 ymMeHue BBIYUCIATH TEOMETPUUECKUE BEITUYUHBI (JIJTMHA, YTOJ, TUIOIaaAb, 00BEM, TUIOIA/Ib
MOBEPXHOCTH), UCTIOJB3Ys U3yUEHHBbIE (POPMYIIBI U METO/BI;

[1PG14 ymeHue BbIOMpaTh MOAXOASIIMN M3yYEHHBIH METOJ AJIs PELIeHUs 3aJadud, pacrno3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHUECKHE MOJENU B TPUPOAHBIX M OOLIECTBEHHBIX SBJICHUSX, B
HUCKYCCTBE; yMEHHE IPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUHA POCCUHUCKOM W MHUPOBOU
MaTeMaTU4eCKOU HAyKH;

[1Pyl14 ymeHnue cBOOOJHO OnepUpoOBaTh MOHATUSMHU: TOUKA, MpsAMasi, INIOCKOCThb, MPOCTPAHCTBO,
OTpE30K, JIy4, INIOCKUH YTrOJI, IBYTPAHHBIN IO, TPEXI'PAHHBIN YroJl, [IEPECEKAIOIUECs, TapajlIeIbHbIE U
CKpELIMBAOIINECS MPSMBIE, MAPAIUIEIBHOCTh M IMEPHEHIUKYISIPHOCTh NPSIMBIX M IUIOCKOCTEW, YroJl
MEXIY NPSAMBIMH, YIOJd MEXAYy IPSIMOM U IUIOCKOCTBIO, YroJI MEXAY IUIOCKOCTAMH; YMEHUE
WCIOJIb30BaTh MpPH pEIICHUU 3a/lad U3ydeHHbIe (DaKThl U TEOpEeMbl IUIAHUMETPHH; YMEHHUE OLIEHHBATh
pa3Mepsl 0OBEKTOB B OKPYXKAIOLIEM MHUPE; YMEHHE ONEepUpOBaTh MOHATHSIMU: MHOTOTPAaHHMK, CEYCHHE
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MHOT'OI'paHHMKA, NPAaBUIbHBIM MHOIOIpAaHHMK, PU3Ma, MUpaMuaa, GUrypa U MOBEPXHOCTb BpallECHU,
WIMHAP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUSHHs KOHYCA U LIWIMHPA, apajuIeIbHbIE OCH
WIA OCHOBaHMIO, CEYEHHUE Ilapa, INIOCKOCTh, Kacawomasics chepsl, HWINHAPA, KOHYCa; YMEHUE CTPOUTh
CeYeHHe MHOTOTPaHHUKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI 1 TIOBEPXHOCTH BPAIICHUS, NX CCUCHMUS,
B TOM YMCJI€ C IOMOILBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHATh CBOWCTBA T€OMETPHUUECKUX (QUTYP,
CaMOCTOSITENILHO (POPMYJIMPOBATH ONPENEICHUs N3Y4aeMbIX (DUTYp, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U
IPU3HAKAX TEeOMETpUYECKuX (uUryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; YMEHUE MPOBOIUTH
kinaccuukanuioo (Uryp MO pasIUYHBIM IPH3HAKAM, BBIMOJHATE HEOOXOAWMBIC JOMOJHUTEIbHBIE
IIOCTPOCHHS;

[1Py15 ymeHnue cBOOOJHO OnepupOBaTh MOHATUAMM: IUIOMAAb (GUTYphl, 00BEM (UTYphI, BEIUYHHA
yIjla, pacCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXIY IPSIMBIMHM, DPACCTOSHHUE MEXAY
IUIOCKOCTSIMH, IUIOIIAAb cepsl, IUIOIMIAb MOBEPXHOCTU MUPAMUIBI, IPU3MBI, KOHYCA, LIUIMHIPA, 00BEM
Ky0a, MpsMOYroJbHOTO Mapajuielenuneia, MUpaMuibl, MPU3Mbl, [UIMHIPA, KOHYycCa, IIapa; yMeHHe
HAXOJUTh OTHOILIEHHE 00beMOB MOJOOHBIX (QUTYD;

[IPyl6 ymeHue CBOOOAHO OMNEPUPOBATH TOHATUAMHU: JBH)KCHHE, TMapajUIeIbHBIH MEepeHoc,
CUMMETpHUS Ha IUIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT, MIpeoOpa3oBaHue MoA00us, M0A00HbIE (PUTYDBI;
YMEHHE PAcllO3HABATh PABHbIE U MOJO0OHBIE (PUTYPBI, B TOM UYUCIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE;
YMEHHE HCIMOJIb30BaTh I'€OMETPUYECKUE OTHOILEHUS, HAXOOUTh I'€OMETPUUYECKHE BEJIMYMHBI (JUIMHA,
yroJ1, Iionaib, 00beM) MPHU PELICHUN 3a/1a4 U3 IPYTUX yUYeOHBIX PEIMETOB U U3 PEAIbHOM KU3HU;

[1Py19 ymenue BbIOMpaTh MOIXOASIIMN METOA A pelieHHs 3afayd; [MOHMMaHHE 3HAYUMOCTHU
MaTeMaTHK{ B U3YYEHHH IPUPOJHBIX M OOIIECTBEHHBIX NPOLIECCOB M SBICHUH; YMEHHE Paclo3HABATh
IIPOSIBJICHUE 3AaKOHOB MATE€MaTUKH B HCKYCCTBE, YMEHHE IIPUBOJUTH IIPUMEPHl MaTeMaTUYECKUX
OTKPBITHHA POCCUMCKON M MUPOBOM MaTEMaTUYECKON HAYKHU.

MarepunanbHoe obecrnieyeHue:

WNHnuBunyanbHble 3a1aHKs, CIIPABOYHBIE MATEPUAIIbl, KOHCIIEKTHI JICKIIUI.

3ananne:

1.Pe6po kyOa paBHO 6 cM. HaliTi ero o0beM U miomia/ib NOJIHON MOBEPXHOCTH.

2. B mpsMoyroisHOM TapaieNienuIe/ie JHaroHainb ocHOBaHUsA 12 cM, a GokoBoe pedpo 15 cwm.
Haiitu nuomaap 1uaroHanbHOTO CEYEHUs.

ITopsinok BbINOJHEHHS PadOTHI:
1)BbInONHUTE YepTex

2)3anucaTh KpaTKO yCIOBHE 3aJjauu
3) OopmuTts penieHue 3aga4u

Xoa paGoTsI:

3agauya 1: Yron mexnay nuaronansio AC, npsamoyroisHoro napamnenenunena ABCDA1B1C1D;, u
tockocTeio ocHoBaHuss ABCD pasen 30°, a nmuaronans OokoBoi rpanu DC, HakioHeHa K IIOCKOCTH
OCHOBaHUs 101 yriiom 45°. Beicora mapasenenunena papaa 3 cMm. Haiigure ero o0beM.

Pemenne:
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LEDC =£DCC=45°=DC=CC, =3
' AC, = 2CC, =6
AC=6 —F =33
BC=JAC - 4B =379 =32
Viscoancn = AB-BC-CC, =3-32-3=272
Orser: 2772 cov’.
3apaua 2: CropoHBI OCHOBaHUS npﬂMoyronbﬂbro napaJuieNienuIieia paBHel 6 Mu 8 M, 60KOBOE pedpo

paBHo 10 M. Haiire yron Mexxay quaroHaIbio NapajuielienuIe/1a v IIIOCKOCThIO €r0 OCHOBAHUS.
Pemenmne:

AC =6 +8° =10

AC = CC, = AACC, pasuobenpenwuth, a InasyT o = 43°
Orsert: 45°,

(I)opMa npeacTaBJCHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kputepun onenkmn:

Ouenka "oTiM4HO' CTaBUTCA, €clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HE0OXOIMMOM TOCTENOBATENBHOCTH JEHCTBHUIL; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJHEHBI BCe
3aIUCH ¥ BBIYUCIICHUSI.

Ouenka "Xopouo' cTaBUTCs, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIICHBI
2-3 Heyouera.

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €CIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISACT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MpOBeIeHUS pabOTHI ObUTH TOMYIEHb! OLITHOKH.

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

Tema 4.3 MHOrorpaHHMKH U KpyrJjble TeJa

IIpakTuyeckoe 3ansaTue Ne 49
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«Pemenue 3a1a4 Ha NPU3MY»
eab padoTbi: HayuuThes pemars 3a1auu ¢ NpUu3Mon

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:

[IP610 ymenmwe omepupoBaTh MOHATUSMH: MHOTOIPDAaHHHMK, CEYEHHE MHOTOTPaHHUKA, KYO,
napajiesienune1, pusMa, nupaMuza, Gurypa u NoBepXHOCTb BpALEHUs, LWIMHIP, KOHYC, 1Iap, cdepa,
ceuyeHHss (UTYphl BpaLICHUSA, IJIOCKOCTh, Kacaromasics cdepbl, NUINHAPA, KOHYCa, IUIOIAIb
MOBEPXHOCTU MHUPaMMJIbl, IPU3MBbI, KOHYCa, LMIMHAPA, IUIOMaAb chepbl, 00beM KyOa, IpSIMOYTrOJIbHOTO
napajiesienunea, MMpamMuibl, IpU3Mbl, IUIUHIPA, KOHYCA, 1apa; YMEHHE U300pa)kaTh MHOTOTPAaHHUKH
U NIOBEPXHOCTHU BpAILIEHUs, UX CEUEHUS OT PYKH, C IOMOILIBIO YEPTEKHBIX HUHCTPYMEHTOB U JIEKTPOHHBIX
CPEICTB; YMEHME pacClO3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHHUE PACIO3HABaTh IPaBUJIbHbBIC
MHOT'OTpPaHHUKU;

IIP611 ymeHue omnepupoBaTh NMOHATUSAMH: JIBUKEHHE B IPOCTPAHCTBE, MOAOOHBIE (DUIYPHI B
MIPOCTPAHCTBE; HMCIIOJIB30BaTh OTHOILICHUE IJIONIAJeH MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (GUTYp TpHU
pELIEeHNN 3a/1a4;

[TPG12 yMeHrEe BBIYUCISITH T€OMETPUYCCKHE BETUYHMHBI (JUTMHA, YToJl, IUIOMAadb, 00bEeM, TUIOIIATh
MIOBEPXHOCTH), UCIOJIb3Yys U3yUEHHbIE (POPMYJIIBI U METOBI;

[1P614 ymeHue BBHIOMpATh MOIXOISIINN M3YYEHHBIH METOJ JJISi PEIICHUS 3a/1a4H, PAacIO3HABATH
MaTeMaTHueckue (akThl M MaTeMaTHYECKHUE MOJENIM B MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE;, yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHUYECKUX OTKPBITUNA POCCUHCKOM M MHUPOBOU
MaTEMaTUYECKON HAYKU;

[1Pyl4 ymeHnue cBOOOJHO ONEpUpPOBaTh MOHATUSAMHU: TOYKA, MpsAMasi, IJIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUM YTroJl, IBYIPAHHBIA YIOJI, TPEXTPAHHBIN YIroJl, IepEeCeKarouecs, napajulebHble U
CKPEILMBAOIIMECS TPsAMBIE, MapalIeIbHOCTh U MNEPHEHIAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXIY MpSIMBIMU, YTOJ MEXKIy MPAMOH U IIOCKOCTBIO, YIOJ MEXIYy IUIOCKOCTSIMHM; YMEHHE
WCTOJIB30BaTh TPU PEHICHWH 33/a4 M3Y4YEeHHBIC (DAKThI U TEOPEMBI TUIAHUMETPUH; YMEHHE OLIEHUBAThH
pa3Mepbl 0OBbEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEepUpOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHHKA, MPaBUIbHBIA MHOIOTPAaHHUK, NpHU3Ma, MUpaMuia, QUrypa u MoBEPXHOCTb BpAIICHHUS,
LWIMHAP, KOHYC, 1map, cdepa, pa3BepTka MOBEPXHOCTH, CEUEHHs KOHYCa U LIMIMHPA, MapajuleIbHbIE OCH
WM OCHOBAHHIO, CEUEHHUE I1apa, MIOCKOCTb, Kacaromascs ceppl, LUINHAPA, KOHYCa; YMEHUE CTPOUTH
CeyeHHe MHOTOTPaHHUKA, U300pa)aTh MHOTOIPAaHHUKH, (PUTYpHI M TOBEPXHOCTH BpAIIEHUs, UX CEUEHMUS,
B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHATh CBOWCTBA T€OMETPUUECKUX QUTYD,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPENEIECHUS U3ydaeMbIX (UTYp, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U
MpU3HAKaX TIEOMETPUYECKUX (Uryp, OOOCHOBBIBaTb WJIM ONPOBEPraTh MX; YMEHHUE IPOBOJIUTH
KiIaccuukanuoo (Uryp MO pa3IUYHbIM IPH3HAKAM, BBINOJHATE HEOOXOAWMBIE JOMOJHUTEIbHBIE
MIOCTPOCHHUS;

[1Py15 ymeHnue cBOOOJHO onepupoBaTh MOHATHAMMU: IUIOMAAb GUTYpBI, 00beM (DUTYpBI, BEINYMHA
yria, pacCTOSIHME OT TOYKH JO IIJIOCKOCTH, DPACCTOSIHME MEXKIY HPSAMBIMH, PACCTOSIHHUE MEXIY
TUIOCKOCTSIMH, TUIOIIAAb cepsl, IUIO0IMIAh MOBEPXHOCTU MUPAMU/IBI, TPU3MBI, KOHYCA, IUIMHIPA, 00BEM
Ky0a, MpSAMOYTOJILHOTO Mapajljiesienumneaa, MTUpaMuIbl, MPU3MblL, LUIUHApPA, KOHYyca, IIapa; yMEHHE
HaXO/IUTh OTHOIIEHHE 00bEMOB MOJIOOHBIX (PUTYD;

[IPyl6 ymeHue cBOOOJHO ONEpPUPOBATH TMOHATUSMHU: JIBWXKEHHE, NapalieIbHbIH TMepeHoc,
CUMMETpHS Ha TUIOCKOCTH U B MPOCTPAHCTBE, OBOPOT, IpeoOpa3oBaHue MoA00Us, NOoJ00HbIE (BUTYPHI;
YMEHHE paclo3HaBaTh paBHbIEC U MOJ0OHBIE (PUTYPHI, B TOM YKCJE B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE;
YMEHHUE HCIOIb30BaTh I'€OMETPUUECKUE OTHOILEHUS, HaXOAUTh TI'€OMETpPUUYECKHE BEJIMYMHBI (JUIMHA,
yToJ1, TUIOoMIa/lb, 00BEM) MPH PELICHUHU 33]1a4 U3 IPYTHX y4EOHBIX MPEAMETOB U U3 pealbHON KU3HU;

[1Py19 ymenue BbIOMpaTh MOIXOASIINN METOA A pelieHHs 3afayd; MOHHMAaHHE 3HAYUMOCTHU
MaTEeMaTHK{ B W3YYEHHM MPHUPOJHBIX M OOIECTBEHHBIX MPOILIECCOB U SIBJICHHM; YMEHHE PacliO3HaBaTh
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IIPOSBJICHUE 3AaKOHOB MATEMaTUKA B HCKYCCTBE, YMEHHE IPUBOAMTH IMPUMEPBl MaTEMaTHYECKHX
OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKON HAYKHU.

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

3aganue:

1.0cHoBanue mpsSMOW MPHU3MBI - TPEYrOJbHHUK, CTOPOHBI KOTOPOro paBHBI 4 M, O0KOBOEe pedpo
npu3Mbl paBHo 8 M. HaliuTe ruionaab noaHoW MOBEPXHOCTH TPU3MBI.

2.0OcHOBaHME TIPSMON TPU3MBI — MAPAIIIETIOrPAMM CO CTOPOHAMH 4 ¢CM B 6 CM | YTJIOM MEXTy HUMH 60°.
Beicora npusmel 12 cM. Haiiti nosHyro noBepXHOCTb B 00BEM.

MHOrorpaHHMKOM HA3bIBACTCSI TEJIO, OTPAHWYEHHOE IUIOCKUMHU MHOroyrojapbHuKamu. OOriue
CTOPOHBI CMEKHBIX MHOTOYT'OJIbHUKOB Ha3bIBAIOT pedpaMu MHOTOIrpaHHUKA. MHOTOYTrOJIbHUKH, KOTOPHIS
OTpaHUYMBAIOT MHOTOTPAaHHUK, HA3BIBAIOTCS €ro rpaHsMu. ['paHu MHOTrOrpaHHHUKA, CXOJSIIUECS B
OJTHOM TOYKe, 00pa3yldT MHOTOTPAHHBIN Yroj; BEPIIMHBI TAKUX MHOTOTPAHHBIX YIJIOB HAa3bIBAIOTCS
BepUIMHAMM MHOTrorpaHHuka. [IpsMble, COCTUHSIONINE JIB€ KaKWe-HUOYAb BEPIIWHBI, HE JIEKAIIUe Ha
OJIHOM TPaHU, HA3bIBAKOTCS AUATOHAJISIMH MHOTOTpPaHHHUKA.

Ilpu3ma — MHOTOTpaHHUK, JBE TpaHU KOTOPOTO SBJISFOTCS PaBHBIMH MHOTOYTOJIbHUKAMH,
JeXKAIIMMH B TapaJUICNIBHBIX IIJIOCKOCTSAX, a OCTAJbHBIE T'PaHW — MapajljieiorpaMMaMH, HWMEHOIMMHA
00II¥e CTOPOHBI C 3ITUMU MHOTOYTOJTbHIUKAMHU.

[Ipsimas mpu3ma Ha3bIBaeTCs NPABUIIBbHOI, €CTT €€ OCHOBAHUS — MPABUIIbHBIE MHOTOYTOJIbHUKHU.

I[lnomaab0 MOJHOW MOBEPXHOCTH IPU3MbI HA3BIBACTCA CyMMa IUIOMIAZCH BCeX ee TpaHeH, a
IUIOIA/IBI0 00KOBOI MOBEPXHOCTH IPU3MBI — CyMMa IIJIONI/IeH ee OOKOBBIX IpaHei.

Spor =25,0,+S

IInomanbs 00KOBOI MOBEPXHOCTH MPSMOM NPU3MBI paBHA NPOU3BEIACHUIO IEPUMETPA OCHOBAHUS
Ha BBICOTY IIPU3MBI.

60k

Sﬁox = P ) h
O01béM npsiMoii MPpU3MBbI PABEH MPOU3BEACHUIO TIJIONIAM OCHOBAHHS Ha BHICOTY.
V=S _-h

OCH

IMopsinok BbINoOJIHEHUs padOTHI:

1) BbINOTHHUTH YEPTEK

2) 3ammcartb KpaTKO yCIIOBHE 33aa4n
3) Odopmuts perieHne 3a1a4u

Xonx padoTsI:

3agaua 1: OcHoBaHue TPSAMOW TIPU3MBI - poMO C BbicOTOM 2 aM. [lnomans OOKOBOWM MOBEPXHOCTH
IIpU3MBI paBHa 96 M2, @ TUTOI@A/Tb TIOJTHOM MIOBEPXHOCTH paBHa 128 av?. Haiiure BBICOTY ITPU3MBI.

Pemenue

O003HaYMM CTOPOHY OCHOBaHUS ¢, @ OOKOBOe pedpo bPasHuMIly MexIy IIIONMIa b0 MOTHOM TTOBEPXHOCTH
TIPU3MBI H TIOMIAIBI0 OOKOBOM MOBEPXHOCTH MPU3MBI — 3TO yABOCHHAS

TUIOIA/Tb OCHOBAHHS TIPU3MBL.




L Sem2a > 2a~128-96=32 = a~16

S dah=962 h=2215 goi)
Omser: 1,5m. %
3agaua 2: OcHOBaHUE NPSIMON NPU3MBI - IPSIMOYTOJIBHBIN TPEYTOJIbHUK, KaTE€Thl KOTOPOI'O PaBHBI
5 Mu 12 M, 60xoBOE pedpo npusmMbl paBHo 10 M. Haligure mutoriaie moaHONH MOBEPXHOCTH IMPU3MBI.

Pemnenne
C,

4,

AC =~5"+12° =13

S = 25, 5 + SAA. a5t SBB.CIC' + S“MC'C

S =2*0,5*5*12+5*10+12*10+13*10=60+300=360 M
Otser: 360 M°.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHNe

Kpurepuu onenkmn:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOMIOJIEHUEM
HE0OXOIMMOM TOCIEeN0BaTENIbHOCTH JEHCTBUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIIOJHEHBI BCE
3aIUCH U BBIYUCIICHHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOIMYILIEHbI
2-3 HenmoueTa.

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITMOJIHEHHOM YacTH TaKOB, YTO IO3BOJIAET IOJIYYUTh IMPaBUIbHBIE pPE3yabTaTbl U BBIBOABI; B XOJ€
MpOBEACHUS PAa0OTHI OBUIH JOMYIIEHBI OIITHOKH.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIM paboTa BBHIIOJIHEHA HE MOJHOCTBIO WM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENATh MPABUIIbHBIX BBHIBOJIOB.

Tema 4.3 MHOrorpaHHMUKHU M KPYIJible TeJia
IIpakTuyeckoe 3ansaTue Ne 50
«Peienue 3a1a4 HA NUPAMUILY»
eanb padoTbi: HayuuThes pemars 3a1auu ¢ MUPAMUI0N
BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

IIP610 ymenue omnepupoBaTh MOHATUSMH: MHOTOIPDAaHHHMK, CEYEHHE MHOTOTpaHHUKA, KYO,
napajuiefienunes, npusMa, nupamuaa, Gurypa u noBepXHOCTh BpallleHusl, IUIUHAP, KOHYC, map, cdepa,
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ceuyeHMs: (QUIypbl BpaILEHMsA, IJIOCKOCTh, Kacarolascs cQepbl, LHUIMHIPA, KOHYcCa, IUIOMAdb
MOBEPXHOCTU MHPAMHJIBI, TIPU3MBI, KOHYCa, IIMJIMHAPA, TUIOMaab chepbl, 00beM KyOa, IpSIMOYTOJIHLHOTO
napajiesienunea, MMpamMubl, IpU3Mbl, IUINHIPA, KOHYCA, Iapa; yMEHHE U300pa)kaTb MHOTOTPaHHUKH
U [IOBEPXHOCTHU BpAILEHUs, UX CEYEHUS OT PYKH, C IOMOLIbIO YEPTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHHME paclO3HAaBaTh CHUMMETPHUIO B IIPOCTPAHCTBE; YMEHHUE DACIIO3HABATh IIPABHJIBHBIC
MHOT'OTpaHHUKU;

IIP611 ymeHue omnepupoBaTh NMOHATUSAMH: JIBUKEHHE B IPOCTPAHCTBE, MOAOOHBIE (DUIYPHI B
MIPOCTPAHCTBE; MCIIOJIB30BaTh OTHOUICHHE IUIOMIAJICH MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (UTYp MpH
pEILIECHNN 3a/1a4;

I1P612 ymeHue BBIYMCIATH F€OMETPUUECKUE BEIWYMHBI (AJIMHA, Yrod, IUIoIaab, 00beM, IIOMAlb
MOBEPXHOCTH), UCTIOJIB3Ys U3yUEHHBIE (POPMYIIBI U METO/BI;

[IP614 ymeHnue BBIOMpaTh MOAXOISIIMA M3yYEHHBIH METOM JUIS PEIISHUs 3aJadd, pacro3HaBaTh
MaTeMaTHueckue (akThl ¥ MaTeMaTHYECKHE MOJENM B TPUPOAHBIX W OOIIECTBEHHBIX SBICHUAX, B
UCKYCCTBE; yMEHHE IIPUBOJIUTH IPHUMEPHl MAaTEMaTHYECKUX OTKPBITUM POCCUMCKOM M MHPOBOU
MaTeMaTHYECKOU HAYKH;

[1Py14 ymeHue cBOOOJHO ONEpHpPOBATh MOHATUSAMH: TOYKA, MpsMas, IUNIOCKOCTb, NMPOCTPAHCTBO,
OTPE30K, JIyY, TUIOCKUM yroJj, ABYTPAHHBIN yroj, TPEXTPAHHbBIN YroJi, NePeCceKarIINeCs, MapajljIeIbHbIE U
CKPEILMBAIOIINECS TPSMBIE, MAPALIEIbHOCT, M INEPHEHIUKYIAPHOCTh MNPSAMBIX M IUIOCKOCTEH, Yroj
MEXAY MpSIMBbIMU, YTOJ MEXKIYy MPSAMOH U IIJIOCKOCTBIO, YIOJ MEXIY IUIOCKOCTSIMM; YMEHHE
UCIOJb30BaTh MPU PEIICHUH 33a/1a4 U3ydyeHHbIe (aKThl U TEOPEMBbl IUIAHMMETPUU; YMEHHE OLICHHBATh
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUPE; YMEHHE ONEPUPOBATH MOHATHUSAMHU: MHOTOIPAHHUK, CEUCHUE
MHOTI'OI'paHHMKA, NPAaBUIbHBIM MHOIOIpaHHMK, IPU3Ma, NMUpaMuaa, GuUrypa U MOBEPXHOCTh BpalIECHU,
LWIMHJP, KOHYC, Iap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHUS KOHYCa U IIWIMH/PA, TapajuleIbHble OCH
WA OCHOBaHMIO, CEYEHHUE Ilapa, INIOCKOCTh, Kacarouasics chepsl, HUINHIPA, KOHYCa; YMEHUE CTPOUTh
CeYeHHe MHOTOTPaHHUKA, H300pakaTh MHOTOTPAaHHUKH, (PUTYpHI ¥ TIOBEPXHOCTH BPAIICHUS, NX CCUCHMUS,
B TOM YHCJI€ C IOMOILBIO 3JIEKTPOHHBIX CPEJICTB; YMEHUE IIPUMEHATh CBOMCTBA F€OMETPUUECKUX (QUTryp,
CaMOCTOSITENTFHO (POPMYIIMPOBATH ONPEICICHUS U3YUaeMbIX (UTYpP, BBIIBUTATh TUIIOTE3BI O CBOMCTBAX M
NPU3HAKAX TeOMETpUYECKUX (Uryp, OOOCHOBBIBATH MJIM ONPOBEPraTh HX; YMEHHE MPOBOIUTH
KJacCUpUKaLK0 (QUIyp MO pa3IuyHbIM [PU3HAKAM, BBIIOJIHATH HEOOXOIMMBIE JIOMOJHUTENbHbIE
IIOCTPOEHHS;

[1Py15 ymenue cBoOOAHO ONepUpOBaTh MOHATHAMMU: IJIOAAb GUTYPBI, 00beM (QUTYpbI, BEIMUNHA
yria, pacCTOSHHE OT TOYKH JO IUIOCKOCTH, PAacCTOSHHE MEXKIY MNPSMBIMH, PAacCTOSHHE MEKIY
IJIOCKOCTSIMU, IO/ CEphI, IIIONIalb TOBEPXHOCTH MUPaMU/IbI, TPU3MBI, KOHYCA, IIMIIUHIPA, 00bEM
Ky0a, MpsIMOYroJbHOIO MapajuleNenunesna, MUpaMuabl, MPU3Mbl, [UIMHIpPA, KOHYycCa, IIapa; yMEHHUe
HaXOJUTh OTHOILIEHHE 00bEMOB MOJOOHBIX (QUTYD;

[IPy16 ymeHue cBOOOJHO OMNEpPUPOBATh TMOHATHSAMHU: JIBUXKEHUE, MapajlieNIbHBI IepeHoc,
CUMMETpHS Ha IUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT, MpeodpazoBaHue 1moao0us, moo0HbIe GUTYpHI;
YMEHHUE paclio3HaBaTh paBHbIE M MOJ00HBIE (PUTYPBI, B TOM YHCIE B IPUPOE, HCKYCCTBE, APXUTEKTYPE;
YMEHHE HCIOJIb30BaTh I€OMETPUYECKHE OTHOIIEHHUS, HAXOJUTh T€OMETPUYECKHE BEIMYMHBI (AJIMHA,
yToJ1, IJI0IIA/Ib, 00BEM) IPU PELICHNUH 33124 U3 JPYTUX YUeOHBIX IPEAMETOB U U3 PEaTbHOM KU3HH;

[1Py19 ymenue BbIOMpaTh MOAXOASIIMN METOA AJI pEUIeHHs 3a/adyd; MOHMMAaHHE 3HAYMMOCTH
MaTeMaTHKU B U3YYEHHM HPUPOAHBIX M OOIIECTBEHHBIX NMPOILIECCOB U SBJICHHI; yMEHHE PAacIO3HABATh
MPOSIBIEHUE 3aKOHOB MAaTE€MaTUKU B HCKYCCTBE, yMEHHE MPUBOAMTH MPUMEPbl MaTeMaTHYECKHX
OTKPBITUHA POCCUICKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

MarepuanbHoe o0ecrieyeHme:

WNHauBuayanbHble 3aaHNsI, CIPABOYHBIE MaTEpUabl, KOHCIIEKTBI JIEKIUH.

3aganme:
1.Haiiaute 00beM MpaBUIIbHOM YETHIPEXYTOIbHOM MUPaMUIbl, BEICOTa KOTOPOHl 4 cM, a TuaroHaib
OCHOBaHUA 8 CM.
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2. HaliTu mONHYIO TOBEPXHOCTh NPSIMOM THpaMHUIb, B OCHOBAaHWU, KOTOPOH JICKUT

PaBHOOEIPEHHBI TPEYTOJILHUK C OCHOBAaHHEM 5 ¢cM M OOKOBBIMH CTOpOoHaMu 6 cM. bokoBbie pebpa
nupamMusl 12 cm.

l'[npaMI/ma — 9TO MHOI'OI'paHHHUK, COCTaBJICHHBIN M3 N—yrojbHHUKa U N TPCYTOJIbHUKOB.

MHOTOyroJbHHUK - OCHOBAHHME MMHPAMU/IBI, TPEYTOJILHUKN - OOKOBbIE TPaHM C 0OIIeH BEPIIMHOM,

Ha3bIBaeMOWl BepuIMHOM mupamuabl. [lepneHauKynsp, OMyIIEHHBI W3 BEPIIMHBI MUPaMUIbl Ha €e
OCHOBaHME, HA3bIBAETCS BHICOTOM MUPAMU/IBI.

[Tnomaae MoTHON MOBEPXHOCTH MAPAMUIBL:  Spom = Sgox + Socn

V= 1 S,.,-H
O0bem nupamMubl: 3

Ilpasunvnaa nupamuoa
[Iupamuna Ha3bIBa€TCSd NPABMJIBLHOM, €CIIM €€ OCHOBAHUE — IPABWIbHBIA MHOIOYIOJIbHUK, a
OTPE30K, COCIUHSIONINN BEPIIMHY TUPAMUJIBI C IEHTPOM OCHOBAHUS, SABJISIETCS €€ BHICOTOM.

Bce OoxoBple peOpa mMpaBHIBHOW NHpPAaMHIBI PAaBHBI, a OOKOBBIE TPAaHU SBISIOTCS PAaBHBIMU
PaBHOOEIPEHHBIMU TPEYTOJIbHUKAMU.

Bbicora 00KOBOIl IpaHM NpPaBUJIBHOM NUpaMH[bl, NPOBEIACHHAs W3 €€ BEPILUMHBI, Ha3bIBacTCA
anogemMoii.

IL1omaan OoxoBoii MOBEPXHOCTH HpaBHJILHOﬁ NUpaMuibl paBHa IIOJOBUHE IIPOHU3BCACHUA
NEpuMETpa OCHOBAHUS HaA anoq)eMy.

1
Sﬁmc = E Pocn ’ f
Hﬂomaﬂb HOJ]HOﬁ HOBerHOCTI/I HpaBI/IJIbHOﬁ Hl/lpaMI/II[bI:
1
Sno,m = Socn + E P ' I

ITopsinok BbINoOJIHEeHUs padoOThI:
1)BbInONHUTE YepTex

2)3anucaTh KpaTKO yCIOBHE 3aJjauu
3) Odopmuts perieHue.

Xoa paGoTsI:
3agauya 1: CTopoHa OCHOBaHHUS IMPABWJIBHOM YETHIPEXYroJbHOW MHpaMuabl paBHa 4 cM, a amodema

o0pa3yeT C MII0CKOCTHIO OCHOBAHUS yToJl B 60°. Haifprre 1wiotmap mosHoi TIOBEPXHOCTH IMUPAMU/TBI
Pemenue:

by

o

.

-
B

Ex=lpc_»
2

LESH =90°-60°=30°= SE =2EH = 4
1 2 .
8 s :4-4-EAB+AB' =2-4-4+4% =48 (cmD)

OTBeT: 48 cMm®.

3agava 2: OcHoBaHHE TUpaMUIIbI —poMO, aroHam kotoporo paBHel 30 cM 1 40 cM. BbicoThl GOKOBBIX
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TpaHei, POBEACHHBIC M3 BEPIITMHBI MTMPAMHJIBI, 00pa3yrOT C BHICOTOM MMPAMHIBI YIJIBI, PAaBHBIC 30°. Haiimre 0Gbem

MTUPAMUJIBL.
Peirenne:
AC=40 = AH=HC =20

BD=30= BH=HD= {5
AB = /207 4152 =25 .

HE=%BC=ILS

SE=2HE = 25

SH =JSE? ZHE" «

2
="252 —is-v-— :25-£
4 2

B o005
'_5"=5000'—2—=2500\/3_ (CMS)

OtBet: 250043 o,

(I)opMa NMpeacTaBJdCHUs pe3yJjbTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kputepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHHEM
HEOOXOMMOW TIOCIIEIOBATEIFHOCTH JCWCTBUI; B OTBETE MPABHJIBHO M AKKypaTHO BBIMOJHEHBI BCE
3aMKCy U BBIYUCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLEHKE "OTJIIMYHO", HO JOIMYILEHbI
2-3 Henmoyera.

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE
MpoBeACHUS PaOOTHI OBUTH TOMYIIEHBI OITUOKH.

Ounenka ""Hey10BJIETBOPUTEJIBHO'" CTaBUTCS, €CIIM paboTa BBHIIOJIHEHA HE MOJHOCTBHIO WK 00BEM
BBITIOJTHEHHON YacTy pabOTHI HE MO3BOJISET CAENATh MPABUIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja
IIpakTuyeckoe 3ansaTue Ne 51
«Pemenue 3a1a4 Ha BbIYHCJIeHUEe 00bEeMOB M TOBEPXHOCTEil MHOTOrPAHHUKOB)
Hean pabdotbi: HayuuTcs pemars 3aa4u Ha CEYEHUSI MHOTOTPAaHHUKOB

BeinosiHenue padorsl crnocodcTByeT GOPMHPOBAHMIO!

IIP610 ymenue omnepupoBaTh MOHATUSMH: MHOTOIPDAaHHHMK, CEYEHHE MHOTOTpPaHHUKA, KYO,
napajuiefienunes, npusMa, nupamuaa, Gurypa u noBepXHOCTh BpallleHus, IUIUHAP, KOHYC, map, cdepa,
ceyeHHss (UTYyphl BpalleHMs, IJIOCKOCTh, Kacaromascs cQepbl, LIHUIMHIPA, KOHYCa, IUIOIAIb
MOBEPXHOCTU MUPAMUJIBL, IPU3MBI, KOHYCa, [IMJIMHAPA, IIIOMaas cPepbl, 00beM KyOa, IpsIMOYTOJIBHOT O
napajiesienunea, MMpamMuIbl, IPU3MbI, IUIUHIPA, KOHYCA, Iapa; YMEHHE U300pakaTh MHOTOTPAaHHUKH
Y TOBEPXHOCTHU BpAILIEHUs, UX CEYEHUS OT PYKH, C TOMOUIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHHME paclo3HaBaTh CHUMMETPHUIO B IIPOCTPAHCTBE; YMEHHUE DACIIO3HABATh IPABUJIBHBIE
MHOTOTPaHHUKU;

[IP611 ymeHue omepupoBaTh MOHATHUSAMH: JIBUKEHHE B IPOCTPAHCTBE, MOAOOHBIE (DUTYPHI B
MIPOCTPAHCTBE; UCMOJIb30BaTh OTHOLICHHE IUIOMIAJCH MOBEpXHOCTEH M 00BEMOB MOJOOHBIX GUTYp IpU
pELIeHNN 33/1a4;
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[TP612 ymMeHHe BBIYUCIATH TEOMETPUUICCKHE BETUYUHBI (JIJTMHA, YToJl, TUIOMAah, 00BEM, TUIOIIAdb
MMOBEPXHOCTH ), UCTIONIb3Ys U3YYCHHBIE POPMYIIBI U METOIBI;

[IP614 ymenue BBIOMpaTh MOAXOMSIIMA M3yYEHHBIH METON JUIs PEIICHUs 3aJadd, pacro3HaBaTh
MaTeMaTHueckue (akThl U MaTEeMaTHYECKHE MOJICIH B TPUPOIHBIX W OOIIECTBEHHBIX SIBICHUSAX, B
HWCKYCCTBE; YMEHHME IMPUBOJUTH MPUMEPHl MATEMATHYECKUX OTKPBITUH POCCUMCKOM W MHPOBOMU
MaTeMaTHYECKOU HAYKH;

[IPyl4 ymenuwe cBOOOTHO ONMEpUPOBATH MOHATHUSAMH: TOUYKA, MpsMasi, MIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIyY, IUIOCKUM yroj, ABYTPAHHBIN yroj, TPEXTPAHHBIN YroJl, NEPECEKAIOIINECS, TAPAJIICIbHbBIE U
CKpEILIMBAIOIINECS TPsAMbIC, MapauIeIbHOCTh U MNEPHEHIUKYISAPHOCTh MPSIMBIX W IJIOCKOCTEH, yroj
MEXKY MpPSAMBIMU, YTOJ MEXAYy HNPAMOM M IUIOCKOCTBbIO, Yroil MEXAYy IUIOCKOCTSIMH; YMEHHUE
WCIIOJIb30BaTh MPH PEIICHUU 3a/ad M3ydeHHbIe (DaKThl M TEOPEMbl ITUIAHUMETPUU; YMECHUE OIICHUBATH
pasMepbl 0OBEKTOB B OKPYKAIOIIEM MHPE; YMEHHE ONEPUPOBATH MOHATHUSMHU: MHOTOTPAHHHK, CEUEHHUE
MHOTOTPaHHHKA, MMPABUIBHBIA MHOTOTPAaHHUK, NpHU3Ma, MUpaMua, Gurypa u MOBEPXHOCTh BPAIICHUS,
IUJIUHID, KOHYC, 1map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUYECHU S KOHYCa U MIWJIMHIPA, TapaluIeIbHBIE OCH
WM OCHOBAHHIO, CEUCHHUE MIapa, TUIOCKOCTh, Kacarommascs cepsl, MUIUHAPA, KOHYCa; YMCHHE CTPOUTH
ceueHrue MHOTOTpaHHHKa, 1300pakaTb MHOTOIPaHHUKHU, (DUTYPHI U MOBEPXHOCTH BPAICHUSI, UX CEUYCHUS,
B TOM YHCJIE C IMOMOIIBIO 3JIEKTPOHHBIX CPEICTB; YMCHHE IPUMEHSTH CBOMCTBA T€OMETPUICCKUX (UTYD,
CaMOCTOSITENILHO (hOPMYJIUPOBATH ONPEACICHUS N3y4aeMbIX (UTYp, BBIIBUTATh TUIIOTE3bI O CBOWCTBAX U
MpU3HAKAX TICOMETPUYECKHX (UTyp, OOOCHOBBIBATh WJIM ONPOBEPraTh WX, YMEHHE IIPOBOJUTH
kinaccupukanuo GUryp MO pa3IuYHbIM IPU3HAKaM, BBINOJTHATH HEOOXOIUMBIC TOTIOJHUTEIbHBIC
MMOCTPOEHUS;

[T1Py15 ymenue cBOOOAHO ONEpUpPOBATh MOHATHAMH: IIOH[AAb GUTYPBI, 00beM (QUTYpHI, BETHUYHNHA
yIJia, PacCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSIHUE MEXKIY TMPSIMBIMU, PACCTOSIHUE MEXKIY
IJIOCKOCTSIMU, IJIOMIAAb Cephl, IIIOIaAb TOBEPXHOCTH MUPAMUIbI, TPU3MbI, KOHYCA, IIMIIMHIPA, 00bEM
Ky0a, MpsSMOYTOJIBHOTO MapajuleNieluIea, MTUPaMHIbl, MPU3MBbI, MWIMHApPA, KOHYyca, IIapa; yMEHUE
HAXOJUTh OTHOILIEHHE 00bEMOB MOJOOHBIX QUTYD;

[IPyl6 ymeHue CBOOOJHO ONEPUPOBATh TOHATHAMHU: JIBUKCHUE, NapajUIeNbHBIA TEePEeHoOC,
CUMMETpHS Ha TUIOCKOCTH M B TPOCTPAHCTBE, TIOBOPOT, MpeodpazoBaHue moao0us, mogooHbIe GUTYpHI;
yMEHHUE Paclo3HaBaTh PaBHbIC U MOJ00HBIE (PUTYPHI, B TOM YHCIIE B PUPOJE, UCKYCCTBE, apXUTEKTYpPE;
YMEHHE HCIOJIb30BaTh I'€OMETPUUECKHUE OTHOIIEHHUS, HAaXOIUTh TEOMETPUYECKHE BEIMYMHBI (AJWHA,
yTOJ1, IUIOMIa/ib, 00bEM) MPHU PEIICHUH 3aa4 U3 IPYTruX yU4eOHBIX MIPEAMETOB U U3 PEATbHOM KU3HU;

[IPy19 ymeHnue BbIOMpaTh MOAXOASIIMN METOA AJs pEUIeHHs 3a/ladyd; MOHMMaHHE 3HAYHMMOCTHU
MaTeMaTUKU B M3YUYCHHH MPUPOJHBIX W OOIIECTBEHHBIX IMPOIECCOB M SBJICHHI; YMEHUE PAaclo3HaBaTh
MPOSIBJIEHUE 3aKOHOB MaTeMaTMKU B MCKYCCTBE, YMEHHME NPUBOAUTH IPUMEPhl MaTEMaTUYECKHUX
OTKPBITHHA POCCUMCKON M1 MUPOBOM MaTEMaTUYECKON HAYKHU.

MarepuanbHoe o0ecriedeHmne:

NunuBuayanpHbIE 3a1aHUS, CIIPABOYHBIE MaTepUaIIbl, KOHCTIEKTHI JICKITUH.

3aganue:

1. Omnpenenure Bua u Haiaute nepumerp cedenus kyboa ABCIA;1B1Ci/li mockocTsio,
npoxopsmien uepes pedpo A1lly u cepenuny pedbpa BB1, ecniu qimHa peGpa kyda paBHa § cwm.

2. Omnpenenute BHUA U HaiWgure nepumerp ceueHuss ky6a ABCJ/IA1B1Ci/li miockoctslo,
npoxopsmieit uepes  Touku A, Jl u cepequny pedpa CCs, ecnu ammHa pebpa kyda paBHa 4 cM.

IMopsiiok BbINOJIHEHUS] PA0OTHI:

1) BbINOJIHHUTE YEPTEK

2) 3ammcarh KpaTKO YCIIOBHE 3aa4n

3) Odopmuth pemieHue 3a1a9u

Xox pa0doThI:

3agaua 1: [lan xy0 ABC/{A1B1Cy/[1. Jokaxure, 4To ceueHue Kyda miockocThio 41C1K, T1e Touka
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K - cepeauna /[C - Tpaneuus.

A : D
Pemenne: MK||A1C1, notomy uto (A1/1C1) mnapamrensha (A4C), a MK u AiCy - nuHuH
nepecedyeHuss ATuUX Iwiockocte. MK||A1Cy, AlM‘hU C1K, MK#A;Cy, 3Haunt MA;C1K - Tpamenys.
3agaua 2:
Han xy6 ABC/[A1B1Ci/11. Jokaxure, 9To ceueHne Kyoa miockocTeio A181K - mapannenorpamm.

B,

D k C
Pemenune: (AA1B1)||(A11C), o A1B1||IC n A1B1=JIC. (AA/11)||(BB1C1), T0 A/||B1C, 3Hauut
A1B1C/[ - mapannenorpamm.

(I)opMa npeacTaBJICHUs pe3yjabTaTa: BhIIIOJTHCHHOC 3aJlaHKE.

Kputepun onenkmn:

Ouenka "oTaM4HO'" CcTaBUTCA, €ciii paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HEe0OXOIMMOM TOCTENOBATENbHOCTH JEHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCE
3aIUCH ¥ BBIYMCIICHUSI.

Ouenka "Xopouo' cTaBUTCS, €CIHM BHITIOTHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 HemoueTa.

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJIAET MOJYYUTh NPAaBUIBHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MpOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CIIM pabOTa BHITIOJHEHA HE TTOJIHOCTHIO MIH 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABUIIBHBIX BBHIBOJIOB.

Tema 4.3 MHOrorpaHHMKHU M KPYIJible TeJia
IIpakTuyeckoe 3ansaTue Ne 52
«Peuienue 3a1a4 HA UUJIMHIAP»
eanb padoTni: HayuuThes pemars 3a1a4v ¢ HHIMHIPOM
BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHMIO:
I[IP6G10 ymeHue omepupoBaTh MOHITUSIMH: MHOTOTPAaHHHK, CEYEHHE MHOTOTPaHHHKA, KYO,

napajuiefienunes, npusMa, nupamuaa, Gurypa u noBepXHOCTh BpallleHus, LIUIUHAP, KOHYC, map, cdepa,
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ceuyeHHss (GUIypbl BpalleHHs, IJIOCKOCTb, Kacarolascs c@epbl, LHUIMHIPA, KOHYyca, IUIOIAdb
MOBEPXHOCTU MHPAMHJIBI, TIPU3MBI, KOHYCa, IIMIMHAPA, TUIOMaAb chepbl, 00beM KyOa, IpSIMOYTOIbHOTO
napajiesienunea, MMpamMubl, IpU3Mbl, IUINHIPA, KOHYCA, Iapa; yMEHHE U300pa)kaTb MHOTOTPaHHUKH
U NIOBEPXHOCTHU BPAILIEHUs, UX CEUEHUS OT PYKH, C IOMOILIBIO YEPTEKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX
CPEICTB; YMEHME pAacClO3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHHUE PACIO3HABaTh IPaBUJIbHbBIC
MHOT'OTpaHHUKU;

IIP611 ymeHue omnepupoBaTh NMOHATUSAMH: JIBUKEHHE B IPOCTPAHCTBE, MOAOOHBIE (DUIYPHI B
MIPOCTPAHCTBE; HMCIIOJIB30BaTh OTHOILICHHE IJIOMIAJeH MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (GUTYp TpHU
pEILIECHNN 3a/1a4;

I1P612 ymeHue BBIYUCIATH F€OMETPUUECKUE BEIUYMHBI (JUIMHA, YToJl, IUIoLaab, 00beM, IIIOLIalb
MOBEPXHOCTH), UCTIOJIB3Ys U3yUEHHBIE (POPMYIIBI U METO/BI;

[IP614 ymeHnue BBIOMpaTh MOAXOJSIIMA W3YYCHHBIH METOJ IS PEIICHUs 3a7a4d, Paclo3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHUYECKHE MOJENIM B TPUPOAHBIX W OOLIECTBEHHBIX SIBJICHHUSX, B
UCKYCCTBE; yMEHHE IIPUBOJIUTH IPHUMEPHl MAaTEMaTHYECKUX OTKPBITUM POCCUMCKOM M MHPOBOU
MaTeMaTHYECKOU HAYKH;

[1Py14 ymeHue cBOOOJHO ONEpUpPOBaTh MOHATUAMHU: TOYKA, MPsMas, IJIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIyY, IUIOCKUM yroJj, ABYTPAHHBIN yroj, TPEXTPAHHBIN YroJl, NEPECEKAaIOIINECs, MTapauiebHbIE U
CKPEILMBAIOIINECS TPSMBIE, MAPALIEIbHOCT, M INEPHEHIUKYIAPHOCTh MNPSAMBIX M IUIOCKOCTEH, Yroj
MEXAY MpSIMBbIMU, YTOJ1 MEXKIy MPAMOH U IIJIOCKOCTBIO, YIOJ MEXIy IUIOCKOCTSIMH; YMEHHE
UCIOJIb30BaTh MPU PEILICHUH 33a/1a4 U3y4YeHHbIe (PAKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHUE OLIEHUBATb
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUPE; YMEHHE ONEPUPOBATH MOHATHUSAMHU: MHOTOIPAHHUK, CEUCHUE
MHOTI'OI'paHHMKA, PAaBUIbHBIM MHOIOIpaHHMK, IpU3Ma, NMUpaMuia, GUrypa U NOBEPXHOCTh BpAIlEHUS,
LWIMH]P, KOHYC, ap, cdepa, pa3BepTKa IOBEPXHOCTH, CEYEHUS KOHYCa U LIWJIMHAPA, apaiieIbHble OCH
WIA OCHOBaHMIO, CEYEHHUE Ilapa, INIOCKOCTh, Kacaromasics chepsl, HIUIMHIPA, KOHYCa; YMEHHE CTPOUTH
CeYeHHe MHOTOTPaHHUKA, H300pakaTh MHOTOTPAaHHUKH, (PUTYpHI ¥ TIOBEPXHOCTH BPAIICHUS, NX CCUCHMUS,
B TOM YHCJI€ C IOMOILBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHATh CBOWCTBA T€OMETPHUUECKUX QUTYP,
CaMOCTOSITENTFHO (POPMYJIMPOBAThH ONPENEICHUS N3Y4aeMbIX (DUTYp, BBIIBUTATH TUTIOTE3bI O CBOMCTBAX U
NPU3HAKAX TeOMETpUYECKUX (Uryp, OOOCHOBBIBATH MJIM ONPOBEPraTh HX; YMEHHE MPOBOIUTH
KJIacCupUKalno (GUIryp MO pa3IU4yHbIM [pPHU3HAKaM, BBINOJIHATh HEOOXOJUMBIE JIOTIOJHUTEIbHBIE
IIOCTPOEHHS;

[1Pyl5 ymenue cBoOOAHO ONEpUpOBaTh MOHATHIMM: IUIOLIAAb GUTYPBI, 00bEM (UTYpbI, BETUYHUHA
yria, pacCTOSHHE OT TOYKH JO IUIOCKOCTH, PAacCTOSHHE MEXKIY MNPSMBIMH, PAacCTOSHHE MEKIY
IJIOCKOCTSIMU, IIJIOLIAa/b Cepbl, IIIOIIA (b TOBEPXHOCTH MUPAMMU/IBI, IPU3MbI, KOHYCA, LIWJINHIPA, 00beM
Ky0a, MpsIMOYroJbHOIO MapajuieNenunesna, NUpaMuabl, MPU3MBbl, IUIUHApA, KOHyca, IIapa; yMEHue
HaXOJUTh OTHOILIEHHE 00bEMOB MOJOOHBIX (QUTYD;

[IPyl16 ymeHue cBOOOAHO OMNEPUPOBATh MOHATUAMU: JBH)KEHHE, MapajuleJbHBII MepeHoc,
CUMMETpHS Ha IUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT, MpeodpazoBaHue 1moao0us, moo0HbIe GUTYpHI;
YMEHHUE pacro3HaBaTh PaBHbIE U MOJO0HBIE (QUTYPHI, B TOM UYHUCIIE B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE;
YMEHHE HCIOJb30BaTh I€OMETPUYECKHE OTHOIIECHHS, HAXOJIUTh T€OMETPUYECKHE BEIMYMHBI (IJIUHA,
yToJ1, IJI0IIA/Ib, 00BEM) IPU PELICHNUH 33124 U3 JPYTUX YUeOHBIX IPEAMETOB U U3 PEaTbHOM KU3HH;

[1Py19 ymenue BbIOMpaTh MOAXOASIIMN METOA AJI pEUIeHHs 3a/adyd; MOHMMAaHHE 3HAYMMOCTH
MaTeMaTHKU B U3YYEHHM HPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SIBICHUH; YMEHUE paclo3HaBaTh
MPOSIBIEHUE 3aKOHOB MAaTE€MaTUKU B HCKYCCTBE, yMEHHE MPUBOAMTH MPUMEPbl MaTeMaTHYECKHX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKU.

MarepuanbHoe o0ecrieyeHme:

WNHauBuayanbHble 3a1aHNsSL, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTBI JIEKIIUH.

3aganme:
1.06vem tmmuaApa 120 CM2, ero BeIcoTa 3,6 CM.
Haiitu paguyc nunusapa.
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2. Breicora mummHapa 12cm, pangnyc ocHoBanus 10cMm. [lumuHap nepecedeH MIOoCKOCThIO Tak, U4To B
CEUYCHHH MONyuusics KBaapar. Haliqure paccTosiHre OT 3TOr0 CEUEHUs 10 OCH.

uauHap — TENo, MOJYYEHHOE IPU BPALLICHUU IMPSMOYIOJbHUKA BOKPYI OCH, COJEPIKALIECH €ro
CTOpPOHY.

Kpyru Ha3piBaloTCS OCHOBAHUSAIMM HUJIMHAPA, a OTPE3KH, COCIMHSIOIIME COOTBETCTBYIOLIWE
TOYKH OKPYKHOCTEH ATUX KPYroB — O0pPa3sylIUMMM LIMJIMHApPA. Y LWIMHApPA OCHOBAaHUS PaBHbI U
napajieNIbHbl U 00pa3yroIIre TaKKe PaBHBI U MapajuIeIbHBI MEXKITY COOOiA.

Och0 NWJIMHApPA Ha3bIBACTCS MpsAMasl, NMPOXOJANIas 4epe3 LIEHTPbl OCHOBAHUM, IMapajuieibHas
00pa3yromum.

bokoBasi moBepXHOCTh LMJMHAPA — 3TO IOBEPXHOCTb, IOJYYEHHAs OT BpPAIICHUS CTOPOHBI
MPSAMOYTOJIBHUKA, TAPAJIEIbHON OCH LUIUHAPA.

BbicoTOM UMWIMHApPAa HA3bIBAETCS PACCTOSHUE MEXKIY OCHOBAaHUSAMM UWIMHApa. Pagmycom
LMJIMHIPA HA3bIBAETCS PAINYC €r0 OCHOBAHUSI.

Huanuap Ha3piBaeTCs NPSAMBIM, €CIH €ro o0pa3yrolue MePHeHAUKYISPHBI IIOCKOCTIM

OCHOBaHUIA.

o S
[Tnomaas 60KOBOI MOBEPXHOCTH: 00«

[Inomane MoMHON MOBEPXHOCTH:
Som = Ssoc +2S,,, =2RN+27R;

NOJIH

S =2aR(h+R)

NnoJiH

= 27Rh;

O0BeM HUIHHpA: V =7R*h,

Ceuenue yurunopa — purypa MoyIeHHAs B IEPECEUSHUH MITMHAPA TUIOCKOCTHIO.

CeucHue, MPOXOJAIICE Yepe3 OCh MMINHIPA, HA3bIBACTCS 0CEBbIM ceueHueM Y PEICTaBIsIeT co00i
MPSIMOYTOJIbHHK.

Ecnu cekyiias IiiockocTh MEPHeHIUKY/ISIPHA K OCH [IHJIMH/PA, TO CEYCHUE SBIISICTCS KPYTOM.

ITopsinok BbINOJHEHHS PadOTHI:
1)BbInONHUTE YepTex
2)3anucaTh KpaTKO yCIOBHE 3aJjauu

Xonx padoTsI:

3amaua 1.0ceBoe cedyeHWe IWIMHApPAa — KBaapar, Imiomanbs koroporo Q. Haitaure miomanp
OCHOBAHUS IIMIIMHIPA.

Pemenue:

CTOpOHa KBaapara paBHaﬁ. Ona paBHa JUAaMCTPY OCHOBAHMUA. HOZ—)TOMy miomaab OCHOBAaHHA

JQ)  Q

2 4

. =
OTBeT: Socrmn, = 7,

3agaya 2. Beicota mwimHApa 6CM, paanyc OcHOBaHMS ScM. Haiinure mmomaas CeYeHUs,
MPOBEACHHOT0 NapajuIeIbHO OCH IIMJIMHJIpA HA PACCTOSIHUU 4CM OT HEe.

paBHa
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Pemenue:

Scen. = KMx*KC,

OE=4cMm, KC=6cm.

Tpeyronsank OKM — paBHoGeapennsiii (OK = OM =R =5 cm),
TpeyrojibHUK OEK — mpsiMOyTOJbHBIN.

U3 tpeyronsauka OEK, o Teopeme [Mudaropa:

= VOK* —OE? =25-16 =/9 =3

KM =2EK=2x3 =6,
Seen= 6X6 = 36 cM°.
OtBeT: S¢ey = 36 cM>.

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kputepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM O0OBEME C COOJIOJICHHEM
HEOOXOMMOW TIOCIIEAOBATEIFHOCTH JCWCTBUI; B OTBETE MPABHJIBHO M AKKypaTHO BBIMOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Onenka "'Xxopomo' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAHUA K OLEHKE "OTJIIMYHO", HO JOIMYILEHbI
2-3 HenoueTa.

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITNIOJTHEHHON 4YaCTU TaKOB, YTO IO3BOJISIET IOJyYUTh IPABUIIBHBIE PE3YJIBTAaThl U BBIBOJBI; B XOJE
MpOBEACHUS PAaOOTHI OBUIA JOMYIIEHBI OITHOKY.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIIM paboTa BBHIIOJIHEHA HE MOJHOCTBIO WIH 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENATh MPABUIIBHBIX BBHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja
IIpakTnueckoe 3ansaTne Ne 53
«Pemenue 3a1a4 Ha KOHYC»
ean padorbl: HayunThcs pemars 3aa4d Ha KOHYC

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

I[IP610 ymeHue omepupoBaTh MOHITUSIMH: MHOTOTPAaHHHK, CEYEHHE MHOTOTPaHHHKA, KYO,
napajuieJienune], mpu3Ma, nupamMuaa, Gurypa u moOBEpXHOCTh BpAIICHUs, TIUHAP, KOHYC, 11ap, cdepa,
cedueHuss (GUTYpHl BpallleHHUs, IUJIOCKOCTh, Kacawmasicsa cdepbl, LIUINHApa, KOHYyca, IUIOMAaIh
MMOBEPXHOCTU TMHUPAMUIBI, IPU3MBI, KOHYCA, IIHJIUH]IPA, TUIOMaab cepbl, 00beM Kyba, MpsIMOYTOJILHOTO
napajuieNienune1a, MupamMuabl, TPU3MbL, IUIUHAPA, KOHYCA, IIapa; YMEHUE U300paxaTh MHOTOTPAHHUKH
Y MIOBEPXHOCTH BPALICHUSI, UX CEYEHUS OT PYKH, C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEACTB; YMEHHE pPACIlO3HAaBATh CHUMMETPUIO B IIPOCTPAHCTBE; YMEHHME pPaCIO3HABATh IIPABUJIbHbIC
MHOTOTPAHHUKWU;
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[IP611 ymenme omepupoBaTh MOHITHSMHU: IBIKEHHWE B TPOCTPAHCTBE, MOM00HBIC (HUTYpHI B
MIPOCTPAHCTBE; MCIIOIB30BaTh OTHOUICHUE IUIOMIAJICH MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (UTYp NPH
pEILICHNN 3a]1a4;

[TPG12 yMmeHre BBIUUCISITH T€OMETPUICCKIE BETUYHMHBI (JUTMHA, YToJl, TUIOIMA b, 00bEeM, IJIOMAIb
MIOBEPXHOCTH), UCIIOJIb3Yys U3y4EHHbIE (POPMYJIBI U METOBI;

[1P614 ymeHue BBIOMpaTh MOIXOASIINN HM3YU4EHHBIH METOJ JAJS PEIlEeHUs 3a/aud, pPacro3HaBaTh
MaTeMaTHueckue (akTbl M MaTeMaTHYECKHUE MOJENIM B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE, yMCHHE IPUBOAUTH IPUMEPBl MATEMaTUYECKUX OTKPBITUA POCCUHUCKOM M MHUPOBOHU
MaTEeMaTHYECKON HAYKU;

[1Py14 ymeHue cBOOOJHO ONEpHpPOBATh MOHATUSAMH: TOYKA, MpsMas, INIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIyY, IVIOCKUM yroj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, IEPECEKAIOIINECS, [TapaUIEbHbIE U
CKPEILMBAIOIINECS TPSAMBIEC, MAPaUIEIbHOCTh M IEPHEHIUKYIIPHOCTh MNPSAMBIX M IUIOCKOCTEH, Yroi
MEXIYy NPSAMBIMHM, YTOJd MEXIYy IPsIMOM U IUIOCKOCTBIO, YroJI MEXAYy IUIOCKOCTAMM; YyMEHHUE
UCIOJIb30BaTh IPU PELICHUH 33a/1a4 U3y4YeHHbIe (PAaKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHE OLIEHUBATb
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUPE; YMEHHE ONEPUPOBATH MOHATUSAMHU: MHOTOI'PDAHHUK, CEUCHHE
MHOTI'OI'paHHMKA, NPAaBUIbHBI MHOIOIpaHHMK, IPU3Ma, NMUpaMuia, Gurypa U MOBEPXHOCTh BpallCHU,
LWIMHJP, KOHYC, Iap, cdepa, pa3BepTKa MNOBEPXHOCTH, CEYEHHS KOHYCa U LIMJIMHAPA, apajlieIbHbIE OCH
WIA OCHOBaHMIO, CEYEHHUE I1Iapa, INIOCKOCTh, Kacarowasics chepsl, UINHIPA, KOHYCa; YMEHUE CTPOUTh
CeYeHHe MHOTOTPaHHUKA, H300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI ¥ TIOBEPXHOCTH BPAIICHUS, NX CCUCHHUS,
B TOM YHCJI€ C IOMOILBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHITh CBOMCTBA F€OMETPUUECKUX (UTYp,
CaMOCTOSITENTFHO (POPMYIIMPOBATH ONPECICHUS U3YUaeMbIX (DUTYpP, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX M
IPU3HAKAX TeOMETpUYEcKuX (uUryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; yMEHUE MPOBOIUTH
Kinaccuukanuioo (Uryp MO pa3IUYHBIM IPH3HAKAM, BBIMOJHATE HEOOXOIAMMBIC JOTOJHUTEIbHBIC
IIOCTPOCHHS;

[1Py15 ymeHnune cBOOOJHO ONEepupoBaTh MOHATHAMMU: TUIOMAAb GHUTYPHI, 00BeM (UTYpHI, BETUYNHA
yria, pacCTOSHHE OT TOYKH JO IUIOCKOCTH, PAacCTOSHUE MEXKIY MPSAMBIMH, PAacCTOSHHE MEKIY
TUIOCKOCTSIMH, TUIOIIAAb cepsl, IUIOIMa b MOBEPXHOCTH MUPAMHUIBI, IPU3MBI, KOHYCA, IUIMHIPA, 00BEM
Ky0Oa, MpsIMOYroJbHOIO MapajuleNenunesna, MUpaMuabl, NPU3Mbl, HMIMHIpPA, KOHYcCa, IIapa; yMEHHUe
HaXOJUTh OTHOILIEHHE 00bEMOB MOJOOHBIX QUTYD;

[IPy16 ymeHue cBOOOAHO OMNEpPUPOBATh MOHATUAMU: JBH)KEHHE, MapajuleJbHBI MEepeHoc,
CUMMETpHS Ha IJIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT, IIpeodpazoBaHue 1Mo 100us, Mog00HbIe QUTYPBI;
YMEHHUE paclio3HaBaTh paBHbIE M MOJ00HBIE (PUTYPBI, B TOM YHUCIE B IPUPOE, HCKYCCTBE, ApXUTEKTYPE;
YMEHHE HCIOJb30BaTh I€OMETPHUYECKHE OTHOIIEHHUS, HAXOJIUTh T€OMETPUYECKHE BEIMYMHBI (JUUIMHA,
yToJ1, IJI0IIa b, 00BEM) IPU PELICHNUH 33/1a4 U3 JIPYTUX yUeOHBIX IPEAMETOB U U3 PealbHOM KU3HM;

[1Py19 ymenue BbIOMpaTh MOAXOASIIMN METOA AJIS PEUICHHs 3a/adyd; MOHMMAaHHWE 3HAYMMOCTHU
MaTeMaTHKU B U3YYEHHM NPUPOAHBIX M OOIECTBEHHBIX NMPOLIECCOB M SBICHUH; YMEHUE paclio3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTeMaTUKH B MCKYCCTBE, YMEHHE IPUBOAUTH IPUMEPHl MaTEMaTUYECKHUX
OTKPBITUNA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

MarepuanbHoe obecnedyeHue:

WNHauBuayanbHble 3a1aHNsSL, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTBI JIEKIIUH.

3aganme:

1. HaiiTu nojHy:o NOBEPXHOCTh KOHYCa, €CIM 0o0pa3yrolllas HakJIOHEHA K IJIOCKOCTH OCHOBAHHS
10, yIJIOM 30°u paBHa 12 cM. A paguyc OCHOBaHHS § CM.

2. Haiftn mutommas 0CeBOTO CeUeHUs KOHyca, €clii 00pasyromias paBHa 15 cM, a paanyc OCHOBaHHS
4 cm.

PaccmoTpuM OKpyX’HOCTH ¢ IeHTpOM B Touke O u npsimyto OP, nepneHauKyIsapHyIO K MIIOCKOCTH
ATOM OKpPYXKHOCTH. Kaxayro TOYKY OKPYXHOCTH COE€IMHUM C Touykoi P orpeskom. IloBepxHOCTS,
o0Opa3oBaHHAsi STUMHU OTPE3KaMU, Ha3bIBACTCS KOHUYECKOI, a CaMHi OTPE3KU — 00Pa3yoIUMHU KOHYCA.
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Teno, orpaHUYeHHOE KOHMYECKOU IMMOBEPXHOCTHIO M KPYTrOM, Ha3bIBAETCSI KOHYCOM (puc. 2.2).

KoHnnyeckas noBepXHOCTh — 00KOBasi MOBEPXHOCTh KOHYCa, KPYr — OCHOBAHHe KOHYyca, Touka P —
BepIIMHA KOHYyca, 00pa3ylolie KOHUYECKOW MOBEPXHOCTH — o0pa3ylomme KoHyca. Bee oOpasyromiue
KOHyca paBHbl apyr Apyry. Ilpsmas OP, npoxopsmias yepe3 LIEHTP OCHOBAHHS M BEPIIMHY KOHYCA,
Ha3bIBaeTCs Ocbl KoHyca. Och KOHyca NepHeHIUKyJIspHa K IUIOCKOcTH ocHoBaHus. Otpezok OP
HAa3bIBACTCS BBICOTOM KOHYCA.

Ecnu cekymiasi miaockocTh MPOXOIUT 4Yepe3 OChb KOHYCa, TO IOJYyYEHHOE CEYCHHE Ha3bIBaeTCs
0CEeBbIM CeYCHHEM.

[IpoBeném cexyliyo MI0CKOCTh NEPIEHIUKYIIPHO K OCH KOHYca. JTa IIOCKOCTh MEPeceKaeTcs ¢
KOHYCOM II0 KpPYT'y M pa30uBaeT KOHyc Ha naBe yacTd. OJHa W3 yacTel mpeAcTaBisieT coOOH KOHYC, a
Jpyras Ha3blBaeTCsl yce4éHHbIM KOHYcoM. (M300pa3uTte yceu€HHbIN KOHYC camocTosTenbHo. [locTpoiite
00pa3yromyto, BBICOTY.)

IInomanb 60KOBOIi MOBEPXHOCTH KOHYCA paBHA IPOM3BEJIECHUIO IOJIOBUHBI JJIMHBI OKPYXHOCTU
OCHOBaHUS Ha 00Pa3yIoLIyIO.

Sso =l

Ilnomanps MOJIHOM MOBEPXHOCTH KOHyCa paBHA CyMME IUIOIIATd OOKOBOW ITOBEPXHOCTH H
TIOIIAId OCHOBAHUSI.

S,,,, =ar(l+r)

NnOJIH

60k

IInomanbs 60KOBOIi MOBEPXHOCTH YCeYEHHOI0 KOHYCA paBHA IIPOU3BENCHUIO MMOITYCYMMBbI JJIMH
OCHOBaHUI Ha 00pa3yIOLIYIO.
O01b€éM KOHYCa paBEH OJHOM TPETH MPOU3BEICHUS TIJIOMIAU OCHOBAHMS HA BBICOTY.

V :%SOCH-h:%MZh

IMopsiiok BbINOJIHEHUS PA0OTHI:
1)BBIOTHUTE YepTex
2)3amnucarb KpaTKo YCIOBHE 3a7a4u

Xoa paGoTsI:

3apava 1: [nomans 60KOBON MOBEPXHOCTH KOHYyca paBHa 60 e, a panuyc OCHOBAaHUS PaBeH 6 M.
Haiinure paccrosiHue OT 11eHTpa OCHOBaHMSI 10 00pa3yroliel KoHyca.

Pemenune:

Seux = Arf =601 => yl =60

r=6=>£=£q=10.
-

SO =JAS* —A0* = 10" —6* =8

1 I
Syo ==+ A0 -O5 =—.6-8=24

1 24
} Syu0 =—OH - AS =50H =24 =5 OH = —
C Apyroii CTOpOHBI, 2 5
3agaua 2:PaccTrosiHue OT IIEHTpa OCHOBaHMs KOHYyca JO CE€peAMHBbl oOpasyrolleil paBHO 4 cMm, a
yron HakimoHa oGpasyiouleil KOHyca K IUIOCKOCTH ocHoBamms paen 60°. Haiimure miomaas oceBoro

CCUCHUA KOHYCA.
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SA SB ::> .ZSBA 60°
ZASB =180°~2-60° = 60°,
'ro ecTh ASAB panﬂocropcmnnﬁ. _
.

AAMOOOAASB:::»——___.-=_
.STB AS _

"i:'u

SB 2MO 8

B

sm., ~—'AS 4B-s 60°=—.8 8-—-—~—16\/-(CM)
" Oteer: l6~/§ o,

(I)opMa NMpeacTaBJdCHusd pe3yjabTaTa: BhIIIOJIHCHHOC 3aJaHKC.

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHUEM
HEO0OXOIMMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIIOJIHEHBI BCE
3aIllMCH U BEIYUCICHHA.

Ouenka "Xopomo' cTaBUTCs, €CIIM BBINIOJIHEHBI TPEOOBAHHS K OIEHKE "OTJIMYHO", HO JOMYIICHBI
2-3 Henmoyera.

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJIHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJIE
MIPOBEJICHUS paOOTHI OBUIH JOMYIIEHBI OIIHOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIIIOJIHEHA HE MOJHOCTBIO UM 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE MTO3BOJISIET CAENIATh MPABHIBHBIX BHIBOJIOB.

Tema 4.3 MHOrOrpaHHMKH M KpPyIJible Tesa
IIpakTyeckoe 3ansaTue Ne 54
«Pewenne 3a1a4 Ha wap u cpepy»
Ilean padotbi: HayunThes pemaTs 3a1aun Ha map 1 chepy

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[IP610 ymeHue onepupoBaThb NOHSTUSIMHM: MHOTOTPAaHHHK, CEYEHHE MHOTOTpPaHHMKA, KYO,
napajiesienunes, pusMa, nupaMuza, Gurypa u nMoBepxXHOCTb BpalleHUs, LWIMHIP, KOHYC, 1map, chepa,
ceueHuss (QUIypbl BpallleHHUs, IUIOCKOCTh, Kacawoomasicia cdepbl, LUINHApA, KOHyca, IUIOMAagb
MOBEPXHOCTU MHUPAMHJIbI, IPU3MBI, KOHYCA, IIMIMHAPA, TUIOMaAb chepbl, 00beM KyOa, IpSIMOYTOJIbHOTO
napajuiefienunesaa, NupamMuabl, Ipyu3Mbl, HWIMH]PA, KOHYCA, 11apa; yMEeHUE U300paxaTb MHOTOTPAHHUKH
U NTOBEPXHOCTHU BPAILEHUs, UX CEYEHHS OT PYKH, C IOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEIICTB; YMEHHE paclo3HaBaTb CHMMETPUIO B IIPOCTPAHCTBE; YMEHHE pACIIO3HABATh ITPABUJIBHBIE
MHOTOTpaHHUKU;

[IPG11 ymeHue omepupoBaTh HOHATUSIMHU: JIBIKEHHE B IPOCTPAHCTBE, MOA0OHBIE (GUIYPHI B
MIPOCTPAHCTBE; MCIIOIB30BaTh OTHOLICHUE IUIOMIAJIe MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (UTYp NpH
pelnieHny 3a1ay;

I1P612 ymeHue BBIYMCIATH T€OMETPHUUECKUE BETUYMHBI (JTMHA, YTOJI, TIOLaAb, 00beM, MJIOUIalb
MOBEPXHOCTH), UCIIOJIb3YS U3YUEHHbIE (POPMYJIIBI U METO/IBI;

[1P614 ymeHue BBIOMpaTh MOIXOASIINN M3YUYE€HHBIH METOJ JAJS pEIleHUs 3a/aud, pacro3HaBaTh
MaTemMaTuueckue (akThl U MaTeMaTHYEeCKHE MOJIEIM B NPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSAX, B
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HWCKYCCTBE; YMEHHME IMPUBOJUTH MPUMEPHl MATEMATHYECKUX OTKPBITUH POCCHICKOM W MHUPOBOM
MaTeMaTHUYECKOU HAYKH;

[IPyl4 ymenume cBOOOTHO OMEpUPOBATH MOHATHUSAMH: TOUYKA, MpsiMasi, MJIOCKOCTh, MPOCTPAHCTRBO,
OTPE30K, JIyY, IUIOCKUM yroj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, IEPECEKAIOIINECS, [TapaUIebHbIE U
CKpELIMBAOIINECS MPsIMbIE, MAPAUIEIbHOCTh M IMEPHEHAUKYISPHOCTh NPSAMBIX U IUIOCKOCTEH, Yroj
MEXIYy NPSIMBIMHM, YTOJd MEXIYy IPsIMOM U IUIOCKOCTBIO, yroJI MEXAYy IUIOCKOCTAMM; YyMEHHUE
UCIOJIb30BaTh MPH PEIICHUU 3a/lad U3ydeHHbIe (DaKThl U TEOpPEeMbl IUIAHUMETPHUH; YMEHHUE OLIEHHWBATh
pa3Mepsl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEpUPOBATh MOHATHSIMH: MHOTOTPAHHHUK, CEYCHUE
MHOTOTpaHHMKA, NMPaBUIbHBIA MHOTOIPAaHHUK, NpU3Ma, MupaMuia, Gurypa u moBEpXHOCTh BpAIICHHUS,
UWIMHIIP, KOHYC, ap, cdepa, pa3BepTka NOBEPXHOCTH, CEUYEHHUS KOHYCa U IIWJIMHAPA, TapaiedbHble OCH
WIA OCHOBAHMIO, CEYECHHUE IIapa, MIOCKOCTh, Kacaromasics cepsl, IINHAPA, KOHYCa; YMEHUE CTPOUTH
ceueHne MHOTOTpaHHMKa, 1300pakaTb MHOTOIPaHHUKHU, (DUTYPHI U TOBEPXHOCTH BPAIICHUSI, UX CEUCHUS,
B TOM YHCJI€ C TOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHSITh CBOWCTBA T€OMETPHUECKUX (QUTYD,
CaMOCTOSITENILHO (hOPMYJIUPOBATH ONPEAETECHUS U3y4aeMbIX (UTYp, BBIIBUTATh TUIIOTE3bI O CBOWCTBAX U
NpPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WJIM ONPOBEPraTh HX; yMEHHUE MPOBOIUTH
kinaccupukanuo GUryp MO pa3IUYHBIM MPH3HAKaM, BBHIMIOJIHATH HEOOXOAUMBIE TOTOJHUTEIbHBIC
IIOCTPOEHHS,

[1Py15 ymenue cBOOOAHO ONEpHpPOBATh MOHATHAMH: IIOAAb GUTYPBI, 00beM (QUTYpHI, BETHUYHNHA
yIjla, pacCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE MEXKAY IPSIMBIMH, DPACCTOSHHE MEXIY
IJIOCKOCTSIMU, TIJIOLIAAb Cephl, TUIOMIAlb TOBEPXHOCTH MUPAMHUIBI, TIPU3MBI, KOHYCA, IUIUHAPA, 00beM
KyOa, NpSAMOYToOJIbHOTO Mapajljiesienuieaa, NUpaMujbl, MPU3MbI, LHWIMHIpa, KOHYcCa, LIapa; yMEHue
HAXOJUTh OTHOILIEHHE 00bEMOB MOJOOHBIX QUTYD;

[IPyl6 ymeHue CBOOOAHO ONEPUPOBATH TOHATHAMHU: JBW)KCHUE, TapajUIeIbHBIH MEepeHoc,
CUMMETpHS Ha IMJIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT, MPeoOpa3oBaHue MOA00us, MoA00HbIe (DUTYPHI;
YMEHHE PAclO3HaBaTh PABHbIE U MOJIO0OHBIE (PUTYPHI, B TOM UYUCIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE;
YMEHHE HCMOJIb30BaTh I'€OMETPUUYECKHUE OTHOILICHUS, HAaXOJUTh I'€OMETPUUYECKHE BEIWYUHBI (IJIMHA,
yroJ1, Iionaib, 00beM) MpHU PELICHUH 3a/1a4 U3 APYrUX y4eOHBIX MPEIMETOB U U3 PEATIbHOM KU3HU;

[IPy19 ymeHue BbIOMpaTh MOAXOASIIMN METOA AJIs pPEUICHHs 3a/adyd; MOHMMaHHE 3HAYMMOCTHU
MaTEeMaTUKU B W3YYEHMM NPUPOJIHBIX M OOIECTBEHHBIX MPOILIECCOB U SIBJICHHI; YMEHHE PAcIlO3HABATh
MPOSIBJIEHUE 3aKOHOB MAaTeMaTUKW B MCKYCCTBE, YMEHHE MPUBOAUTH IPUMEPhl MaTEMaTUYECKHUX
OTKPBITHHA POCCUMCKON M MUPOBOM MaTEMaTUYECKON HAyKHU.

MarepunanbHoe obecnedeHue:

WNHnuBuayanbHbIE 3a/1aHMS, CIIPABOYHBIE MATEPUAIIbl, KOHCTICKTHI JICKIIH.

3aganue:

1.PaccTosiHMEe OT IIEHTpa Iapa A0 CEeKyLIeH MIOCKOCTH PaBHO 8 M, a Pauyc CEUCHHUs IUIOCKOCTBHIO
paBeH 6 M. Haligure paaunyc mapa u o00beM.

2. O6wem mapa 12511 m°. Haifty momazs cepsl.

Cdepoii Ha3bIBaeTCS MOBEPXHOCTD, COCTOALIAS M3 BCEX TOUEK IIPOCTPAHCTBA, PACIOJIOKEHHBIX Ha
JAHHOM pAcCTOSIHUM OT JIaHHOM TO4YKW. JlaHHasg TO4YKa HAa3bpIBAaeTCS WEHTPOM cdepbl, a JaHHOE
paccrosHue — paamycoM cgepbl. OTpe30K, COSAMHSIONMMI JBE TOUYKH cepbl U MPOXOIAIIUN depes
LEHTp, Ha3bIBaeTCsl AuaMeTpoM. Teno, orpaHnueHHOe c(hepoil, Ha3bIBACTCS LIAPOM.

[Ilap MOXHO NOJyYUTh NPH BpAIIECHUU IOJYKpyra BOKpPYr auamerpa. ['paHuued mapa Ciy>KUT
chepa.

[Tnockocts, uMeromas co cgepoil TOIBKO OJHY OOIIYI0 TOUYKY, HAa3bIBaeTCs KacaTebHOMH
IVIOCKOCTBIO K cdepe. Paamyc cdepsl, mpoBen€HHbII B TOUKy KacaHusi chepbl W TUIOCKOCTH,
NIEPIEHIUKYIIAPEH K KacaTeIbHON TUIOCKOCTH.

Ceuenne miapa, Mpoxojsliee 4epe3 LEHTP, Ha3bIBaeTcs 0OJbIIMM KPYroM, HE MpPOXOsllee —
MaJbIM Kpyrom LleHTp GoJbIIOro Kpyra COBMagaeT ¢ LEHTPOM Iapa, a IEHTP MaJoro Kpyra sBIseTcs
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OCHOBaHUEM MEpIEeHANKYISpa, OMYIIEHHOTO U3 LIEHTpPa [Iapa Ha II0OCKOCTh 3TOT0 Kpyra.
CeueHus, paBHOOTCTOSAIIME OT LICHTPA, PaBHBI.

Pajiuyc OKpyXKHOCTH, TIONYdeHHOI NpH nepecedeHu cdepsl pagryca R mimockocThio, yaaneHHoi

D2 2
OT 1IeHTpa chepshl Ha d , paBeH R*—d"

y S oy = 47R?
ILomaab moBepxHOCTH cepbl paBHA YUCTBEPECHHOM IIJIOMIAU OOJIBIIIOTO Kpyra: /e .
4
Viapa == R*
3

O0bem mapa:
Ilopsinok BbINOJHEHHS padOThI:
1)BBIMOTHUTE YepTekK

2)3anucarh KpaTKO yCJIOBHE 3a/1a4U

Xon padoThr:

3agaua 1: [Inomanes chepsr paBaa 100 M°. PaccrosiHue ot 1eHTpa cepbl 10 CEeKyIIeH TIOCKOCTH
paBHO 4 M. Haiinure panuyc ceueHus.

Penrenmne:

Sw =4nR? =100r= R? =B=R=35
AD=\BD* " 57 =547 =3 (M)
Otger; 3 0,

2
3agaua 2: [lnomanu cedyeHus mapa miaockocTeiopaBHa 1611 M™ , a miomans napayuieabHOrO eMy
CedeHHs, POXOJIAIIEro depes MeHTp miapa, paBHa 2511 mM? . HaifTH paccTosiHue MEeXIy IIOCKOCTSIMH

CEUEHUH.

==t =16, r=4m,
nR*=25t=R* =25, ,R="5m,
h=vRT—7* =\25-16 =3 (m)

OtBer: 3 M
dopma npeacraBieHusi pe3yabTaTa: BHITIOJHCHHOE 3a/IaHHE.

Kpurepum ouenku:
Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIEeI0BATeILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
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3aMKCH U BBIYUCIICHUS.

Ouenka "Xopouo' CTaBUTCs, €CIM BBITIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIIMYHO", HO JOMYIIECHbI
2-3 "Henmouera.

Ouenka "y10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MPOBEICHUS] pa0OTHI OBUTH JOMYIIEHBI OIIHOKH.

Ouenka ""Hey/10BJIETBOPUTEJbHO' CTaBUTCS, €CJIM padOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENATh MPABIIILHBIX BEIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJible Teja
IIpakTuyeckoe 3ansaTue Ne 55
«Pemmenne 3a1a4 Ha KOMOMHALMY T€OMETPHYECKHUX TeJD)
Heas padoTbi: HayunThcs pemaTs 3a/1a4i Ha KOMOMHAIIUIO TEOMETPUYECKHIX TETl

BobinosiHeHHne pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

IIP610 ymeHnue omnepupoBaTh MOHATUSAMH: MHOTOIDAaHHMK, CEYEHHE MHOIOIPaHHUKA, KYO,
napaiesienune 1, pu3Ma, nupamMuaa, Gurypa u moBEepXHOCTh BpalleHHs, HWIHMHID, KOHYC, map, cdepa,
ceyeHUs: (GUIypbl BpalLeHMs, IJIOCKOCTb, Kacarouascs cQepbl, LHUIMHIPA, KOHYCa, IUIOIAb
MOBEPXHOCTU MHPAMHUJIBI, TIPU3MBI, KOHYCa, IIMIMHAPA, TUIOMaab chepbl, 00beM KyOa, IpSIMOYTOIBHOTO
napajJiesienunes1a, TMpamMuibl, PU3Mbl, HUJIUHAPA, KOHYCA, 1apa; YMEHHe U300paxaTh MHOTOTPaHHUKU
Y NTOBEPXHOCTHU BpAILIEHUs, UX CEYEHUS OT PYKH, C TOMOLIbIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; yYMEHME paclO3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHHUE PACIIO3HABaTh IPaBUJIbHbBIC
MHOTOTpaHHUKU;

IIP611 ymeHue omepupoBaTh MOHATUSAMH: JIBUKEHHE B IMPOCTPAHCTBE, MOAOOHBIE (UTYPHI B
MIPOCTPAHCTBE; UCMOJIb30BaTh OTHOLICHHE IUIOMIAJCH MOBEPXHOCTEH M 00BEMOB MOJOOHBIX GUIYp IpU
pEILIECHNN 3a]1a4;

[TP612 ymeHu€e BBIYUCISATH TEOMETPUUYECKHE BETUYUHBI (JJIMHA, YTOJ, TUIOMAah, 00BhEeM, TUIOMIAdh
MOBEPXHOCTH), UCTIOJIb3Ysl U3yUYEHHbIE (POPMYJIIBI U METO/IBI;

[1PG14 ymeHue BbIOMpaTh MOAXOASIIMN M3YyYEHHBIM METOJ AJIs PELIEHUs 3aJadud, pacro3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHUECKHE MOJENU B MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HCKYCCTBE; yMEHHWE IPUBOIAUTH IIPUMEPBl MAaTEMAaTUYECKUX OTKPBITUA POCCUHCKOW M MHUPOBOMU
MaTEMaTHUYECKON HAYKU;

[1Pyl14 ymenue cBOOOJHO OnepUpoOBaTh MOHATUSMU: TOYKA, MpsAMasi, INIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, IIJIOCKUI YroJl, ABYIPaHHBIM Yroi, TPEXTPaHHbBIN YroJl, NEPEeCEKAOINECs, TapaJlJIelIbHbIE U
CKpPELIMBAOIIKECS MPsIMbIE, MAPAJLUICIBHOCTh W MEPHEHIUKYISIPHOCTh NPSIMBIX M IUIOCKOCTEH, YIOJ
MEXAYy MpSIMBIMU, YTOJ MEXKIAYy MNPAMOH U IIJIOCKOCTBIO, YTOJ MEXIy IUIOCKOCTSIMM; YMEHHE
MCIIOJIb30BaTh MpPH PEIICHUU 3a/lad M3ydeHHbIe (DaKThl M TEOpPEMbl IUIAHUMETPHUH; YMEHHUE OLIEHUBATh
pa3Mepbl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEepUpOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEUEHUE
MHOTOTpaHHHKA, NMPaBUIbHBIA MHOTOIPAaHHUK, NpU3Ma, MupaMuia, Gurypa u moBEpXHOCTh BpAIICHUS,
WIMHAP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUSHHsI KOHYCa M LIMIUH/IPA, apajielIbHble OCH
WIM OCHOBAHMIO, CEUEHHUE IIapa, TIOCKOCTb, Kacaromascsa cepsl, HIUINHAPA, KOHYCa; YMEHHE CTPOUTH
CeyeHHe MHOTOIPaHHUKA, U300pakaTh MHOTOIPAaHHUKH, (PUTYpHI ¥ TOBEPXHOCTH BPAICHUS, UX CEUCHUS,
B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE MPUMEHSTh CBOMCTBA T€OMETpUYECKUX (Uryp,
CaMOCTOSITENTLHO (POPMYJIMPOBAThH ONPENEICHUS U3Y4aeMbIX (DUTYp, BBIIBUTATh TUIOTE3bI O CBOMCTBAX U
MpU3HAKaX TIeOMETPUYECKUX (Uryp, OOOCHOBBIBaTH WM ONPOBEPraTh MX; YyMEHHE NPOBOJIUTH
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Kjaccupukauuoo ¢GUryp MO pa3dUdyHbIM MIpPHU3HAKaM, BBIIOJIHATH HEOOXOIUMBIE JIOTIOJHUTEIbHBIE
MOCTPOECHHS;

[IPy15 ymenue cBoOOAHO OMEpUPOBATH MOHITHAMU: TUIOIIAAb GUTYPBI, 00beM (PHUTYpBI, BEIMUHNHA
yrjla, paccTOSTHUE OT TOYKUA /O IUIOCKOCTH, PACCTOSIHUE MEXIY NPSIMBIMH, PACCTOSHHE MEXIY
IJIOCKOCTSIMU, IIJIOMIAAb Cepbl, IUIOMIAlb TOBEPXHOCTU MUPAMU/IbI, TPU3MbI, KOHYCA, IIWIHH]IPA, 00beM
Ky0a, TPSIMOYTOJILHOTO MapajielienuIeaa, MTUPpaMUbl, MPU3MBI, WIMHIPA, KOHYycCa, IIapa; yMEHHue
HAXOJUTh OTHOILIEHHE 00beMOB MOJOOHBIX (QUTYD;

[IPyl6 ymeHue CBOOOJHO OMNEPUPOBATh TOHATHAMHU: JIBUKECHUE, NapaJUIeNbHBIA IEpeHoc,
CUMMETpHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE, IOBOPOT, MpeodpazoBaHue moao0us, mogodHsie GUrypsl;
YMEHHE PaclO3HaBaTh PaBHbIC U MOJIOOHBIE (PUTYPHI, B TOM YHUCIE B MPUPOJIE, UCKYCCTBE, aPXUTEKTYPE;
YMEHHE HCIO0JIb30BaTh T'€OMETPUUYECKHE OTHOIICHHS, HAXOJUTh I€OMETPUUYECKHE BEJIMYUHBI (JJIMHA,
YToJ1, TUIOMIa/lb, 00BEM) MPH PELICHUU 33]1a4 U3 IPYTHX y4eOHBIX MPEAMETOB U U3 peaIbHOU KU3HU;

[IPy19 ymeHue BbIOWpATH MOAXOMASIIMNA METOA AJIs PEUICHHS 3a/ladyd; [MOHMMAaHHE 3HAYMMOCTHU
MaTEMaTHKU B W3YYEHHM MPUPOJHBIX M OOIIECTBEHHBIX IMPOLIECCOB U SIBJICHHI; YMEHHE pPacloO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTUKU B MCKYCCTBE, YMEHHME NPUBOAUTH IPUMEPhl MaTEMaTUYECKHUX
OTKPBITHI POCCUHUCKON 1 MUPOBOW MaTEeMAaTHUYECKON HAYKH.

MarepunanbHoe obecrnieyeHue:

NnnauBuayanbHble 3a1aHUs, CIPABOYHBIE MAaTepUAIbl, KOHCTIEKTHI JICKIIHIA.

3aganue:

1. B mwiMHap HAKJIOHHO BIMCAH KBaJpaT TaK, YTO BCE €r0 BEPIIMHBI JIEKAT HA OKPYNKHOCTAX
ocHoBaHusl. Haiinure cropoHy KBajpaTa, €Clid BbICOTAa IMIUHAPA paBHA 2CM, a paJInyC OCHOBaHUS paBeH
TcM.

IMopsiiok BbINOJIHEHUS PA0OTHI:
1)BBIOTHUTE YepTex
2)3amnucarb KpaTKo YCIOBHE 3a1a4l

Xoa paGoTsI:
3amava. B mumHap BhucaHa MpaBUiIbHAs MIECTUYToNbHAs mpu3Ma. Haliaure oTHOIIEHUs o0beMa
MIPU3MBI K 00beMY ITUITUHPA.

Pemienne:

Vipew S, xh S,
Vi - R%xh  R?
ag — R
_3R%3
oc. _T

S
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OTtBeT: YU
dopma npeacTaBiaeHns pe3yJabTaTa: BBIIIOJIHEHHOE 3a/IaHHE.

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid padoTa BBHINOJHEHA B IMOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIMMOM TIOCTIEOBATEIIBHOCTH JEHCTBUI; B OTBETE€ MPABHIBLHO W aKKypaTHO BBIMOJIHECHBI BCE
3alMCH U BBEIYHCIICHHA.

Ounenka "'Xxopomo' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAHUA K OLEHKE "OTJIIMYHO", HO JOIYILEHbI
2-3 Henmoyera.

OueHka "'yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BBITIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTW TaKOB, YTO IO3BOJISIET MOJNYYUTh NPABHIbHBIE PE3YIbTaThl U BBIBOJBI, B XOJE
MPOBEICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBHIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH PabOTHI HE MO3BOJISIET C/ENIATh IPABHIBLHBIX BBHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJible Teja
IIpakTnueckoe 3ansaTue Ne 56
«Pemenne 3a1a4 Ha KOMOMHALMM T'eOMETPHYECKHUX TeJD)
ean padorbi: HayunThes pemars 3a1a4u Ha KOMOUHAIIMIO TEOMETPUUYECKUX TeI

BbinosiHeHHne pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

IIP610 ymeHue omepupoBaTh MOHATUSMH: MHOTOIPDAaHHHMK, CEYEHHE MHOTOTPaHHUKA, KYO,
napajuiefienunes, npusMa, nupamuaa, GUrypa u noBepXHOCTh BpallleHus, LIUIUHAP, KOHYC, map, cepa,
ceyeHHss (GUTyphl BpalleHMs, IJIOCKOCTh, Kacarouascs cQepbl, LUIMHIPA, KOHYCa, IUIOIAdb
MTOBEPXHOCTU MUPAMMUJIbI, TPU3MBI, KOHYCA, [IWINHIPA, TUIOMAAL chepbl, 00beM Kyda, MpSIMOYTrOJIbHOTO
napajiesnenumnea, MMpamMuIsl, IPU3MbI, IUIUHIPA, KOHYCA, Iapa; YMEHHE U300pa)kaTh MHOTOTPAaHHUKH
Y ITIOBEPXHOCTH BPAILLIEHUS, UX CEYEHUS OT PYKH, C IOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB;, yMEHHUE paClO3HaBaTb CHUMMETPUIO B IIPOCTPAHCTBE, YMEHUE paCIO3HABATh IIPAaBUIIBHBIE
MHOT'OTPaHHUKH;

IIP611 ymeHue omepupoBaTh MOHATHUSAMH: JIBUKEHHE B IMPOCTPAHCTBE, MOAOOHBIE (DUTYPHI B
MIPOCTPAHCTBE; UCMOJIb30BaTh OTHOUIEHHE IUIOIMIAJCH MOBEpXHOCTEH U 00BEMOB MOJOOHBIX (UTYp MpH
peLIeHuN 3a/1a4;

[IP612 ymMeHue BBIYUCIATH TEOMETPUUECKUE BEITUYUHBI (JIJTMHA, YTOJl, TUIOIIadb, 00BEM, TUIOIIA/Ib
MOBEPXHOCTH), UCTIOJIB3Ys U3yUEHHBIE (POPMYIIBI U METO/BI;

[1PG14 ymeHue BbIOMpaTh MOAXOASIIUN M3y4YEHHBIH METOJ AJIs PELIeHUs 3aJadud, pacrno3HaBaTh
MaTeMaTHueckue (akTbl M MaTeMaTHUYECKHE MOJENIU B TPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE; yMEHHUE IPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUHA POCCUHUCKOM W MHPOBOU
MaTeMaTHUYECKOU HAYKH;

[1Pyl14 ymeHue cBOOOJHO ONEpUpOBATh MOHATUSAMU: TOUKA, MpsAMasi, IJIOCKOCTb, MPOCTPAHCTBO,
OTpE30K, JIy4, INIOCKUH YTrOJI, IBYTPAHHBIN YIoJI, TPEXI'PAHHBIN YroJl, [IEpPEeCEeKaIOIUecs, TapajlIeIbHbIE U
CKpPELIUBAOIINECS MPsMBIE, MAPAUIEIBHOCTh W MEPHNEHIUKYISIPHOCTh NPSIMBIX M IUIOCKOCTEH, YTOJd
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MEXIy MpSIMBIMH, YIrOJI MEXIy MNpsAMOH U IUIOCKOCTBIO, Yrol MEXAY IUIOCKOCTSIMH; yMEHHUE
UCTOJIb30BaTh MPHU PEIICHUH 337134 U3Y4YeHHBIE (DAKThl U TEOPEMBl IUIAHUMETPUH; YMEHHE OLIEHUBAThH
pa3Mepbl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEpUPOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEYEHUE
MHOTOT'paHHHKA, NPAaBWIbHBI MHOTOIpAaHHHK, NpU3Ma, MUpaMuia, GUrypa U MOBEPXHOCTh BPAICHHMS,
LWINHAP, KOHYC, 1ap, cdepa, pa3BepTKa MIOBEPXHOCTH, CEUEHHsI KOHYCa U LIMIMH/PA, apajuleIbHbIE OCH
WIA OCHOBAHMIO, CEYECHHUE IIapa, INIOCKOCTh, Kacaromasics chepsl, MUIUHIPA, KOHYCa; YMEHHE CTPOUTH
CeYeHHe MHOTOIPaHHUKA, U300paXxaTh MHOTOIPAaHHUKH, (PUIypbl U IOBEPXHOCTH BPAILLCHUS, UX CEUCHNS,
B TOM YHCJI€ C TOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHATh CBOWCTBA T€OMETPHUECKUX (QUTYD,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPEEICHUS U3ydaeMbIX (UTYp, BbIIBUTATh TUIOTE3bl O CBOMCTBAX U
IIPU3HAKAX TEOMETPUYECKUX (uUryp, OOOCHOBBIBaTh WJIM ONPOBEPrarb MX; YMEHHE IPOBOJIUTH
kinaccuukanuioo (Uryp MO pasIUYHBIM IPH3HAKAM, BBIMOJHATE HEOOXOAWMBIEC JOMOJHUTEIbHBIE
IIOCTPOCHMUS;

[1Py15 ymeHnue cBOOOJHO ONEpUpOBaTh MOHATHAMMU: TUIOMAAb GPUTYpHI, 00BeM (UTYpHI, BETHYNHA
yria, pacCTOSHUE OT TOYKU JO IUIOCKOCTH, DPACCTOSHUE MEXAY HPSAMBIMH, DPACCTOSHUE MEXKAY
TUTOCKOCTSIMH, TUIOIIAAb cepsl, IUIOIMAh MOBEPXHOCTU MUPAMU/IBI, TPU3MBI, KOHYCA, HIWIHHIPA, 00BEM
Ky0a, MpsIMOYroJbHOIO Mapajuiesienunesia, TUpaMuabl, NPU3Mbl, LUIMHIpPA, KOHYcCa, Iapa; yMEHHE
HAXO/UTh OTHOIICHNE 00BEMOB MOTOOHBIX QUTYD;

[IPyl16 ymeHue cBOOOAHO OMNEPUPOBATh MOHATUAMU: JBH)KEHUE, MapajuleJbHbI MEepeHoc,
CHMMETpHS Ha TUIOCKOCTH M B MPOCTPAHCTBE, IOBOPOT, peoOpa3oBaHue MOA00Hs, TOJ00HBIE (BUTYPHI;
YMEHHUE paclio3HaBaTh paBHbIE M MOJ00HBIE (PUTYPBI, B TOM YHCIE B IPUPOAE, UCKYCCTBE, apXUTEKTYpE;
YMEHHE HCIOJIb30BaTh T€OMETPUYECKHE OTHOIICHHUS, HAXOIUTh T'€OMETPHUYECKHE BEIWYHMHBI (JUIMHA,
yroJ1, IJI0IIa (b, 00bEM) IPU PELICHNUH 33124 U3 JIPYTUX yU4eOHBIX IPEAMETOB U U3 PEalbHOM KU3HM;

[1Py19 ymenue BBIOMpaTh MOIXOMSIINA METOA AJS PEIICHHs 3aladyd; MOHMMaHUE 3HAYMMOCTHU
MaTeMaTHUKU B U3yYEHHM IPUPOAHBIX M OOILECTBEHHBIX NPOLIECCOB M SIBICHUH; YMEHHE paclo3HaBaTh
NPOSIBJICHWE 3aKOHOB MAaTEMAaTUKH B HMCKYCCTBE, YMEHHE IPHBOAHWTH IPHUMEPHl MaTeMaTHYECKUX
OTKPBITUNA POCCUIICKON M1 MUPOBOM MAaTEMaTUYECKON HAYKHU.

MaTtepuajbHoe obecneyeHue:

WuauBuyanbHbIe 3aJJaHNs, CIIPAaBOYHBIE MaTEpUaIbl, KOHCIIEKTHI JIEKIUH.

3aganue:

1. B HI/IJ'II/IHJIp HAKJIOHHO BIIMCaH KBaI[paT TaK, 4TO BCE €ro BepHII/IHI)I JIC)KAT Ha Opr)KHOCTSIX
ocHoBaHMs. HalimuTe cTOpoHy KBaapara, €ciii BbICOTa HUJIMHpPA paBHA 2CM, a paJiIlyC OCHOBAaHUS PaBEH
TcM.

IMopsiiok BbINOJIHEHUS PA0OTHI:
1)BBITIONTHUTE YepTexX
2)3amnucarb KpaTKo YCIOBHE 3aa4u

Xoa padoThI:

3amaga Haiigute paguyc OCHOBaHUS HMIMHApPAa HAUOONBIIETO 00BEMa, BIHMCAHHOTO B KOHYC,
paJinyc OCHOBaHHS KOTOPOTO PaBeH 3.

Pemenue:
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O603HauuM yepes h u r BBICOTY U pajilyc OCHOBAHUS LIMJIUHAPA, BIMCAHHOTO B KOHYC C BEPIIUHOMN
A. PaccMoTpuM oceBoe ceueHue KoHyca — paBHoOeapeHHbIH TpeyronbHuk ABC ¢ BeicoToit AO = H u
ocHoBannem BC = 2- 3 = 6 (puc.2). [lnockocts ABC mepecekaer MuIMHIP, BIUCAHHBIA B KOHYC, 110 €r0
oceBoMy ceueHuto — npssmoyroiabHuky KLMN, rae Touku K u L nexxar coorBeTcTBeHHO Ha oTpe3kax AB
n AC, atouku M u N — Ha otpe3ke BC , mpuuém KL =2r , KN = LM = h . [Iycts P — Touka nepeceuenus
AO u KL . Tpeyronsauk APL nogo6en tpeyronsauky AOC , mosromy

AP PL H-h r

A0 OC ym H 3

r
h=H|1--
OTKyZa 3 . ITycte V(r)— o6bem mumunapa, rae 0< r <3. Torma
3
r r
V (r) = ar?h = zHr? 1—5 =7H| r? 3

Haiinem Haun6Gosnbiee 3Hadenue Gpyukuuu V(r)Ha npomexytke (0;3).

V'(r) = H(2r - r%) = Hr(2 - ).

[Tpomexytky (0;3)npuHaIIeKUT €AUHCTBEHHBIA KOpeHb ( I' = 2) monydeHHoro ypaBHeHus. Eciu 0<
r <2, ro V'(r)>0. IMostomy Ha npomexytke (0;2)dbynkuus V(r)Bospacraer. Ecim 2< r <3, to V'(r) <0.
[Tostomy Ha mpomexytke (2;3)dbyukius V(r)yobiBaer. 3Hauut, B Touke I = 2¢yHkius V(r)umeer
MakcumyM. CiieZ1oBaTeNIbHO, PaIUyC OCHOBAHUS IIMJIMHIPA HANOOIBIIET0 00beMa, BIIMCAHHOTO B TAHHBII
KOHYC, paBeH 2.

OteT: I = 2.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHNe

Kputepun onenkmn:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBINOJIHEHA B MOJHOM 00BEME C COONIOICHHEM
HEe0oOXOIMMOM TOCIIeN0BaTEIbHOCTH JEICTBUI; B OTBETE MNPAaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIUCH U BBIYUCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIIMYHO", HO JOIMYILIEHbI
2-3 HepoueTa.

Ouenka "y10BJIETBOPUTENbHO'" CTaBUTCS, €CJIM padOTa BBINOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIITOJIHEHHOM YacTH TAaKOB, YTO IO3BOJISET IMOJYYUTh NMpPAaBUJIbHBIE PE3yJibTaThl U BBIBOJBI, B XOE
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIIM paboTa BBHIIOJIHEHA HE MOJHOCTBIO WIH 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENATh IPABUIIbHBIX BHIBOJIOB.

Paznen S Teopust BeposiTHOCTEH U MaTeMATHYECKAA CTATUCTHKA
Tema 5.1. DiieMeHTbI KOMOMHATOPUKHU
IIpakTuyeckoe 3ansaTue Ne 57
«Pemenne kKoMOMHATOPHBIX 3a/1a4. PasMelneHnsi, COMEeTAHUSA U MEPECTAHOBKHN»

Heas padorsi: HayunTbess OTIMYATH COYETaHUS OT pPa3MENICHWH, MPUMEHSTH (OPMYIBI s
BBIUUCIICHUS BCEX BHIOOPOK O€3 MOBTOPEHUH.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
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[TP68 ymeHue omepupoBaTh MOHSTHAMU: CIyYaWHBIH OIBIT M CIyY9ailHOE COOBITHE, BEPOSITHOCTH
CIIy9alflHOTO COOBITHS; YMEHHUE BBIYHCISATH BEPOSTHOCTH C HCIIOJNIB30BaHUEM TIpaUuecKux MeETOJIOB;
MIPUMEHATHh (DOPMYJIBI CJIOKEHHS U YMHOXKEHHUS BEPOSTHOCTEH, KOMOMHATOpHBIC (haKThl U (POPMYJIIBI IPH
pelleHnr 3aJad; OIECHUBATh BEPOSTHOCTH pEATbHBIX COOBITUH; 3HAKOMCTBO CO CIy4alHBIMH
BEJIMYMHAMHU; yYMEHHUE NPUBOJUTH IMPUMEPHI MPOSBICHUS 3aKOHA OOJBIIUX YHCEN B MPUPOAHBIX U
OOIIIECTBEHHBIX SBJICHUSX;

[1Py4 ymenue cBOOOAHO OmEpUpOBATh MOHATUSMU: COUYETAHUE, IEPECTAHOBKA, YHCIO COYETAHUM,
YHCIIO MEPECTAaHOBOK; OMHOM HBIOTOHA; yMEHHE TPUMEHITh KOMOWHATOPHBIC (DAKTHI M PACCYKICHUS TSI
pelieHus 3aad.

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

3aganue:

1. B copeBHoBaHusix ydactByeT 10 uenoBek, Tpoe U3 HUX 3aiiMyT 1-e, 2-e u 3-e mecto. CKOJIbKO
CYIIECTBYET pa3jIM4YHbIX BAPHAHTOB ?

2. W3 rpynmbl, B KOTOpoW yuuTcs 12 yenoBek, HEOOXOAMMO BbIOpaTh 3 YeJIOBEKAa B COBET
koseka. CKOJIBKO CYIIECTBYET pa3MuHbIX CHOCOOOB TakKoro BhIOOpA.

3. Ha KHWXHOI MOJIKE BBICTABJICHBI 8§ KHUT Pa3lIWYHBIX aBTOPOB. CKOJBKO CHOCOOOB MMEETCS
U1l PACCTaHOBKM 3TUX KHHUT B Pa3HOM Mopsike?

IMopsiiok BbINOJIHEHUS PAdOTHI

1. Omnpenenure BUI BBIOOPKH 0€3 MOBTOPEHUS.

2. Bribepere coOTBETCTBYIOUIYIO (JOPMYITY JIJIsl BEIYMCICHUST BO3MOXKHBIX KOMOWHAITHHA.

3. IIpousBeaute BBIYMCICHUS, UCIIONIB3YS MOHATHE (haKTOpHAIA.

Xox pabdoThI:

1.Ko/0BBI# 3aMOK OTKPBIBACTCSI TOCIEAOBATEIHLHBIM HAOOPOM YeThIpEX pasHbIx 1udp. Tpedyercs
OTIPEACTUTh YUCIIO BO3MOXKHBIX KOJOB, KOTOPBIE MOKHO MOA0OPATH I ATOTO 3aMKa.

Pemenue.

Bosmoxnbix 1mudp Bcero aecars(1,2,3,4,5,6,7,8,9,0).Kaxxnas wabpannas kKoMOMHamusl Koja
OTJIMYAETCS OT APYrol KOMOMHAIMU XOTs Obl oxHOM 1udpoii(1,4,5,7 #2,4,5,7),mm060 nopsakomM Habopa
onuHakoBbIx 1Ubp(1,4,5,7#4,5,7,1),i05TOMy AN MOACYETA YHUCIIa BO3MOXKHBIX KOMOWHAIMI KOJIOB
UCIIONB3yeM (HOpMYITy Yucia pa3MEIICHH.

2.®opMyiia pa3MEILIEHUN UMEET BUILAl = ik

. B namem cnyyae n =4 .,m =10,

rt—tmy!
5ooad 0D 1Bl 1EeSTEE41IL_an o0 w

IponsBomm pacuér Afy = ;== " =109 &7 =5040

3.CKOJIBKO CYIIECTBYET CIIOCOOOB BBIOOpA TPEX YETIOBEK U3 JAECATH?

Pemenne.

B nanHOM ciydae mpu BeIOOpPE IS HAC BaXKEH TOJIBKO COCTaB IO TP YEJIOBEKA, MOPSAAOK BHIOOpA
pOJIM HE UTPaeT, MO3TOMY B OTJIMYKE OT MEPBOrO MpPUMEpa YUCIIO CIOCOOOB MOACUUTAEM MO (popmyre
COYETAHMM.

®opmyna couyeTaHu nMeeT BUAO =

*_ B namem ciygae n=10, m=3.

mlen -yl

o ip! ip!_rlaain
[IpousBonum pacuér: i, = TR =120.
4.CKONBKO Pa3IMYHbIX YETHIPEX3HAUHBIX YMCENl MOXHO cocTaBuTh M3 1udpl,2,3.4 9 nudpsr He
MOBTOPSIIOTCS)?
Pemennue.

[To ycroBHIO AaHO MHOXKECTBO U3 YETHIPEX 3JIEMEHTOB, KOTOpble TpeOyeTcs paclojOXUTh B
orpeIeIEHHOM TOpsiiKe. 3HAUUT, TpeOyeTcsl HAUTH KOJIMYECTBO ePECTaHOBOK UX YETHIPEX IIEMEHTOB.
dopmyIia IepecTaHOBOK U3 I —3JIEMEHTOB UMeeT BUA:A, = #n! B Hamem cioydae n =4.
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[TpousBeném pacuét: Ay =4!=4-3 -2 -1=24.
®opma npeacTraBJeHus pe3yIbTaTa: BbIIIOJIHEHHOE 3a/1aHNE

Kpurtepun onenku:

Ouenka "OTJIMYHO'" CTaBUTCSA, €CliM paboTa BBHIMOJHEHA B IMOJHOM OOBEME C COOJIOIEHHUEM
HEO0OXOIUMOM TIOCTIEOBATEIIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIIIOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Onenka "'xopomo' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAHUS K OLEHKE "OTJIIMYHO", HO JOIYILEHbI
2-3 Henmoyera.

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPaBUJIbHBIE PE3yJIbTaThl U BBIBOJBL, B XOJI€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIBHO' CTaBUTCS, €CJIU padOTa BBHIMOJHEHA HE TIOJHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CAENATh MIPABIIILHBIX BHIBOJIOB.

Tema 5.2. Teopusi BeposiTHOCTEli M 3JIeMeHTHI MaTeMaTHYeCKOii CTATHCTHKH
IIpakTnueckoe 3ansaTue Ne 58

«Knaccudeckoe onpenesienne sepositHocTi. CBolicTBa BepOSITHOCTEl, TeoOpeMa 0 CyMMe
BeposiTHOCTel. BboruncijieHne BeposiTHOCTEN

Heﬂb paﬁoTbI: Hay4YUTbCA HAXOAUTb BCPOATHOCTU CO6BITPII>1, HCIIOJIB3YA  KJIACCHUYCCKOC
OIpeaACICHUC BEPOATHOCTU

BoinosiHeHHe padoThI CIOCOOCTBYET (JOPMUPOBAHHUIO:

[IPG7 ymeHue omepupoBaTh MOHATUAMHU: CpeAHee apupMeTHdyeckoe, MeauaHa, HauOosbliee U
HaUMEHbBIIIEe 3HAYCHHS, pa3Max, JWCIICPCHs, CTAHJIAPTHOE OTKJIOHEHWE YHCIIOBOrO Habopa; yMeHHe
U3BJIEKAaTh, HHTEPIPETUPOBATH HH(OPMALINIO, TIPEACTABICHHYIO B Ta0IHIIAX, HA JUarpammax, rpaduxax,
OTPaKAOIIYI0 CBOWCTBA PEATBHBIX IMPOIECCOB W SIBICHHI;, MPEICTABISATh WHPOPMAIHIO C TTOMOIIBIO
TaOJIUIl ¥ JHarpaMM; UCCIEeN0BaTh CTATUCTUYECKUE JaHHBIC, B TOM YHCIIE C MPUMEHEHHEM TpaduyecKux
METOJIOB ¥ IJICKTPOHHBIX CPE/CTB

[TPG8 ymeHue omepupoBaTh MOHITUSIMH: CIYYalHBIA OMBIT U CIy4allHOE COOBITHE, BEPOSITHOCTh
CIIy9aifHOTO COOBITHS; YMEHHE BBIYHCISATH BEPOSTHOCTH C WCIIONB30BAHHEM TPAPUUIECKHX METOJIOB;
MPUMEHSTH (DOPMYIIBI CIOKEHUS U YMHOKEHUS BEPOATHOCTEH, KOMOMHATOPHBIE (GaKThl U POPMYIBI IpU
pelleHnr 3aj]ad; OICHWUBATh BEPOSTHOCTH pEAbHBIX COOBITHH; 3HAKOMCTBO CO CIydalWHBIMH
BEeJIMYMHAMHU; yMEHHE NPUBOJUTH IMPHUMEPHI MPOSIBICHUS 3aKOHA OOJNBIIMX YHUCEN B TPUPOIHBIX H
OOIECTBEHHBIX SBIICHUSX;

[IPyl2 ymeHue omepupoBaTh MOHSATHUSMHU: MPSIMOYTOJIbHAs CHUCTEMa KOOPAMHAT, KOOPIUHATHI
TOYKH, BEKTOp, KOOPJHWHATHI BEKTOpa, CKAIIPHOE IPOM3BEACHHUE, YroJl MEXJIy BEKTOpaMH, CyMMa
BEKTOPOB, MPOU3BEJCHNE BEKTOpa HA YUCJIO; HAXOAMUTH C MOMOIIBI0 U3YUYEHHBIX (OPMYT KOOPIUHATHI
CepeIMHBI OTPE3Ka, PACCTOSHUE MEKITY JTBYMS TOUKAMU;

[IPyl13 yMeHue HaXOAWThb BEPOATHOCTH COOBITHI C HCHONB30BaHHWEM TpadUUYECKHUX METOJIOB;
MPUMEHSITh JUISl PElIeHUs 3a7aq (POPMYIIBI CIIOKEHUS W YMHOXKCHHUS BEPOSTHOCTEH, (opMyrTy TOJTHOM
BEpOATHOCTH, (Qopmyny bepHymnu, xomMOuHaTOpHBIE (GaKThl U (QOPMYIBI, OINEHUBATH BEPOATHOCTH
pEATbHBIX COOBITHH; yYMEHHWE OICPUPOBATh TOHATHSAMHU: CIydailHas BeIMYWHA, pacIpeIeicHue
BEPOATHOCTEH, MaTeMaTH4eCKOe OXXKHUJAHUE, IUCIEpPCHs ¥ CTaHJApTHOE OTKJIOHEHHE CIydaiHOU
BEJTMYMHBI, (QYHKIUK pacrpeiesicHus] W IUIOTHOCTH PaBHOMEPHOTO, IMOKA3aTeIhbHOTO0 W HOPMAIBHOTO
pacmpesieieHnii; YMEHHUE HCIOJIb30BaTh CBOWMCTBA HM3YyUEHHBIX PACHpPENCIICHUN N7 pelIieHus 3aaad;
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3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCEN, METOJbl BBIOOPOYHBIX HCCIEAOBAHUN; YyMEHHE
MIPUBOIUTH TPUMEPHI TIPOSBICHHSI 3aKOHA OOJIBIINX YHCET B MPUPOTHBIX M OOIIECTBEHHBIX SBICHUSX;

[IPyl8 yMenme MoaenupoBaTh pealbHbIE CUTyallUM Ha S3bIKE MAaTEMaTUKH; COCTaBJISITh
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U UX CHUCTEMBI M0 YCJIOBUIO 33Ja4M, MCCIEA0BAaTh IOCTPOECHHBIE
MOJIETIM C HCIIOJIb30BAaHHUEM armapaTa ajreOpbl, HHTEPIPETUPOBATh MOJYYEHHBIH PE3yNbTaT; CTPOUTH
MaTEMaTHYECKUE MOJEIHU C IIOMOIIBI0 T€OMETPUUECKUX MOHATUI U BEJIUYMH, PEIIATh CBSI3aHHbIE C HUMU
MPAKTUYECKHE 3aJaud; COCTaBJISATh BEPOSTHOCTHYIO MOJIEIb W HMHTEPIPETHPOBATh IMOJIYUYEHHBIH
pe3ysbTaT; pelarbh NPUKIAJHBIE 3aJaud CpPEACTBAMM MaTEeMaTHYECKOI'Oo aHalii3a, B TOM UHUCIE
COLIMAJIbHO-9KOHOMUYECKOTO U (PU3MUECKOro XapakTepa.

3aganue:

1.Haymauy BeIOpaHO HarypaibHOE 4mciio, He mpeBocxosiieel(. KakoBa BeposSTHOCTH TOTO, YTO
3TO YHCIIO SIBJISETCS MPOCTHIM?

2.B kuure 300 crpanun. Yemy paBHa BEpOSTHOCTH TOTO, YTO HAYraj OTKPHITas CTpaHULA OyaeT
HUMETh HOMEP, KpaTHbIN 57

3. IonOpackIBatOTCs JABa UTPAJIBHBIX KYOHKa, MTOJACYUTHIBAECTCS CyMMa OYKOB Ha BEPXHHX I'PaHSIX.
Uro BeposiTHEE- MOJIYYUTh B CyMMe 7unug?

IMopsinok BbINOJIHEHUS PAOOTHI

1. Ompenenute coObITHEA, BEPOATHOCTH KOTOPOTO HYKHO BBIYUCIHUTD.

2. TlpocuwnTaiiTe obmiee ynciao(N) BO3MOXKHBIX HCXOJIOB.

3. IIpocunraiite yrcino ucxoao0B(M), 0IaroNpUATCTBYIOIIMX HACTYIUICHUIO COOBITHS A.

9] . m
4. Vcnons3yiTe GOpMyITy ISl BEIYUCIICHHS BEPOSITHOCTH ONPEICIEHHOTO COOBITHS. PLA) = .

Xon paboTsi:

1.B ypue 10 onuHaKkoOBBIX IO pa3Mepy U BeCy IIapOB, U3 KOTOPBIX 4 KpacHBIX U 6ronyObix. M3 ypHBI
M3BIIEKaeTCs OJIMH map. KakoBa BEpOsSTHOCTH TOTO, YTO M3BJICYEHHBIN MIAP OKAXKETCS TOITyObIM?

Pewenue.

1. CoObitne A-«3Biaed€HHBIN MIap OKa3ajics ToayObIMY.

2. =mcno N=10

3. yguciao m=6

4. P ="=2=04

bl i

2.Bce HatypanbHble uncia oTl g0 30 3amucaHbl Ha OJIMHAKOBBIX KapTOYKaX W MOMEIICHBI B YPHY.
[Tocne TmiaTenbHOTO TIEpEMEIIMBAHMS KApTOYEK W3 YpPHBI H3BIIEKAaeTCs OAHAa KapTodka. Kakosa
BEPOSTHOCTH TOTO, UTO YUCIIO Ha B3ATON KApPTOUKE OKAXKETCS KPATHBIM 57?

Pemenue.

1. CoOriTne A-«Ha B34TOM KapTOUKe YHCIIO . KpaTHOE S5».

2. =meno N=30

3. uncio m=6(uucima 5,10,15,20,25,30)

4. P =2=2=02,

L] k1

3. U3 OykB cnoBa Juggepenyuan Hayran BeiOMpaeTcsi ogHa OykBa. KakoBa BepOsSTHOCTH TOTO,
910 3Ta OykBa OyneT: a) rimacHoii, 6) cornacHoi, B) 6ykB CoObiTne A-«Ha B3sTON KapTodke 4ucio .
KpaTHoE 5».

Pewenue.
CobbiTue A-«Hayraz BeiOpanHas OykBa OyAeT TIacHOM».
=mcao N=12(-4ncio OyKB B CIIOBE)
qrci10 M=5(0yKBHI :u,e,e,u,a )
Pla) =T = > w0417

f
qrciao M=7(0yKkBlI :0,p,,p,H,uy,1 )
Coo0biTue B-«Hayran BeiOpanHas OykBa OyJIeT COTIacHOM.
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7. =memo N=12(-yucio OyKB B CIIOBE)
8. P(B) =T=1 0,583

9. CoOwitue C-«Hayran BeiOpanHast OykBa OyJeT OyKBO# u».

10. =mcrno N=12(-4ncio OyKB B CIIOBE)
11. yucino M=0(Takoii OYKBBI HET B JAHHOM CJIOBE)
2. P =f=tog

(I)opMa NMpeacCTaBJICHUA pe3yjabTaTa: BhIIIOJITHEHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBINOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HEOOXOIMMOM ITOCIIeI0OBATEILHOCTH JICHCTBHI; B OTBETE NPABMWJIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIUCH U BBIYKMCIICHUS.

Ouenka '"'Xxopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAaHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 Henmouera.

Ounenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid PabOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT IMOJIYYHUTh MPABHWIBHBIC PE3YIbTAaThl W BBIBOJBI, B XOJIE
MPOBeICHUS pabOThI ObUTH AOMYILEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BBHIMIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE MTO3BOJISET CACNIATh MPABUILHBIX BHIBOJIOB.

Tema 6.1. OcHOBBI TEOPHH MHOKECTB
IIpakTnyeckoe 3ansiTue Ne 59
«Cnoco0bI 3a1anus MHOKecTB. Oniepanyu HA/i MHOKECTBaAMM

Leab padoThl: HAYYUTHCS BBIIOJHATH ONEPALlUU HAJl MHOKECTBAMHU.

BbinosiHeHune pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

[IPy2 ymeHue onepupoBaThb TMOHATHSIMM: MHOXECTBO, IOAMHOXXECTBO, OIEpaldud Haj
MHOKE€CTBaMH; YMEHHUE HCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN ammapaT Ui ONKCAaHUS peabHbIX
MIPOLIECCOB U SIBJICHUN U MPH PEILICHUU 3aJjay, B TOM YHCJIE U3 JPYTUX YUE€OHBIX IPEIMETOB.

3ananmue:

1.JlaHBI MHOECTBA

A={m,n, k},
B={m.n k.l p}.
C={m,nk,l}.

Beimmonuuts cnenyromue nericteus ANBuUC.

2.J1aHbl MHOKECTBA:
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A=1b.c,d, e},

B={de,l,
C={b.d.el,
D={c1I},
E=1{,c.

BeinonHuTs cienyronme 1ecTBusaC,/A U B

J‘ig B C.

3. [lycTh HaA pHCYHKE U300paXKeHbl MHOKECTBA u

KaKOMy MHOXCECTBY COOTBCTCTBYCT 3alITPUXOBAHHAA 0bnacTe?

A={a;b}, B={1;3;5}

4. Haiitu npsiMoe Mpou3BeIeHHE MHOXKECTB

IMopsanok BbINOTHEHUS PAGOTHI

1. IomyunTs y mpenoaaBaTesst 3aJaHus Ul CAMOCTOSATEIILHON pabOTHI.
2. Pemmnth 3a1aHus B TETPAAN

Xon paboTsi:

1./laHbI MHOKECTBA:

A:{mznzk:p}:

B={k.p.[}.
C={m.nk,p,l},
D=1k, p},

E = {m.n}.

BoimmonuuTts cnenyromue nericteus ANBUC.

2. Jlaust maoxectBa A={a, b, c, d, e} u B={c, d, e, g, k}.

Haiitu MHOXecTBO B\A .

PaszHocThi0 MHOXECTB B M A Ha3bIBacTCss MHOKeCTBO C, KOTOPOE COCTOUT W3 BCEX DJIEMEHTOB
MHOKECTBA B, He TPUHAIEKAIINX MHOKECTBY A . DjeMeHThl & U b mpuHamiexar MHOXKECTBY B, HO He
MpUHATIEKAT MHOXKECTBY A.

Tornma B\A ={g, k}.
4.B  C.

3. IlycTh Ha puUCyHKE H300paKeHbI MHOKECTBA u
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KaKOMy MHOXXECTBY COOTBETCTBYET 3allITPUXOBAHHAA obnacTh?

C

Ka)KI[aH TOYKa SaHITpHXOBaHHOﬁ obnactu IMPUHATJIC)KUT MHOXKCECTBY , HO HC MNPHHaAIJIC)KUT
MHOXCCTBY "4' , 3HAYUT, IO OHNPCACIICHUIO PASHOCTH JABYX MHOKCCTB 3alITPUXOBAHHAA 001aCTh €CTh

MHO>KECTBO, PaBHOE ch4 .
3. Hano wmHOXkectBOo A = {3, 12, 18, 10}. M3 MHOXecTBa YNOPSAOYCHHBIX Tap JEKapTOBa

IIPOU3BCACHUA Ax A , BI)I6paHO IOAMHOXXCECTBO

Hapa (J{.', '}) = "D, cClIn qucia X 1y npu ACJIICHUHN Ha 5 JaroT PaBHLBIC OCTaTKH.

P,

Uemy paBHO KOJIMYECTBO AP, IPUHAIEKAIIUX OTHOLLIEHUIO

Haiinem ocTaTku OT J€IeHUS DJIEMEHTOB MHOXKECTBA Ana S.

3=0-5+3 ocrarox pases 3.

12=2-5+1 ocrarok paBeH 2.

18=3-5+3 ocrarok pasen 3.

10=2-5+0 ocrarok pases 0.

OpauHaKkoBbIE OCTATKU MPU J€JIEHNU Ha 5 paroT yucina 3 u 18.

3HauuT, 33JaHHOMY OTHOIIEHMIO NpuHaanexar napsl (3; 18) u (18; 3).

Ho maper (3; 3) u (18; 18) Taxke mpuHaAIekKAT OTHOIICHHUIO P , Tak kak yucna 3 u 3; 18 u 18 mpu
NENeHU Ha 5 JalT OJMHAKOBBIE oOcTaTku. KonwdecTBOo Bcex map, NpUHAMISKAINIMX JaHHOMY
OTHOILLIEHUIO, PAaBHO 4.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurepum ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEe0oOXOIMMOM TOCIIe0BaTENIbHOCTH JEHCTBHUI; B OTBETE MPaBUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

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

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.

Ouenka ""Hey10BJIeTBOPUTEIBbHO'" CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIECT CAEIATh MPABHIBHBIX BHIBOJIOB.
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