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1 BBEAEHUE

Baxxnyto gacTh TeopeTHdeckoi M mpodeCCHOHATBHOM MPAKTUYECKONW MOJTOTOBKH OOYUYaOIIHUXCS
COCTaBJISIOT IPAKTUUECKUE 3aHATHUS.

CoctaB u cozpepKaHME NPAKTHYECKUX 3aHATUN HalpaBicHbl Ha peannsanmio dDenepanbHOro
rOCyIapCTBEHHOT'0 00pa30BaTEILHOTO CTAHIAPTa CPEIHEro 00IIero 00pa30BaHHUS.

Benymeli  aunakTudeckoil  LeIbl0  NPAKTUYECKUX — 3aHATHH  sBiserca  (opMupoBaHue
npoeCCHOHATBHBIX MPAKTUYECKUX YMEHHUU (YMEHHH pemarh 3ajaud 10 MaTeMaTuke), HeOOXOANMBIX B
nocienyromel yaeoHoi 1esITeIbHOCTH.

B cootBercTtBUU c paboueil mporpammoii ydeOHOro mpenmera «MaTemaTuka» IMperycMOTPEHO
IIPOBEJCHUE NPAKTUYECKUX 3AHATHH.

BrimonHeHue mnpakTHYECKUX padoT oOecreyrBaeT JOCTHKEHHE OOYYarOIIUMUCS —CIETYIOLINX
pe3yJIbTaToB:

[1P61 BnageHne MeToAaMu JOKA3aTENbCTB, AITOPUTMAMH PEIICHUS 3a/1a4; yMEeHUuEe GOpMYIHpOBaTh
OIIpEeZICNICHUs, AKCUOMBI U TE€OPEMBI, IPUMEHATh UX, MPOBOIAUTH JOKA3aTEIIbHBIC PACCYKICHUS B XOIE
pelieHus 3a1ay;

I1P62 ymeHue onepupoBaTh MOHATUAMU: CTENEHb YUCIA, JIOTapu(M YHciIa; yMEHHE BBINOJIHAThH
BBIUMCJICHHE 3HAYEHUN U IpeoOpa30BaHusl BHIPAKEHUHN CO CTENEHIMHU U Jlorapupmamu, npeodpa3oBaHus
JIpOOHO-PALIMOHATIBHBIX BBIPAKEHHIA;

[1P63 ymeHmwe omepHpoBaTh MOHATHUSAMH: palMOHAJIbHBIE, HpPpAIMOHAIBHBIC, ITOKa3aTeNIbHBIC,
CTEIeHHbIE, Jorapu(pMHUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHNS U HEPABEHCTBA, UX CUCTEMBI;

[1P64 ymenume omnepupoBaTh MOHATUAMHU: (DYHKIHS, HeTNpepbiBHAsS (YHKIWSA, MPOU3BOIHASI,
nepBooOpasHasi, ONpeesIeHHbI MHTErpajl; yMEHHUE HAaXOJUTh HMPOU3BOJHBIE 3JIEMEHTApHBIX (YHKLHUH,
UCIOJIb3YSl CIPAaBOYHbIE MAaT€pUaJIbl; UCCIEA0BATh B MPOCTEHIINX ciy4yasX (YHKIUU HA MOHOTOHHOCTb,
HaxoAuTh HauOOJbIIME W HAUMEHbLIME 3HAueHUs (QYHKUUH; CTPOUTh IpaUKd MHOTOWIEHOB C
MCIIOJIb30BaHUEM allllapaTa MaTeMaTUYEeCKOro aHalu3a; MPUMEHATh MIPOU3BOJIHYIO IIPU PELICHUH 3ajad
Ha JIBWKEHME; pellaTh MIPAKTUKO-OPHUEHTUPOBAHHbIEC 33/jaul Ha HauOOJbIIMEe U HaUMEHbLINE 3HAYEHUs,
Ha HaXO0)KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

I1P65 ymeHue omepupoBaTh MOHATHSAMHU: palUOHaIbHAs (YHKIMS, IOKa3zaTelbHas (YHKIMA,
cTeneHHas QpyHKuusi, Jorapudmuueckas pyHKIMs, TPUTOHOMETpUYEcKue PyHKINU, oOpaTHbIE (YHKIUY;
YMEHHUE CTPOUTh I'padMKH M3YUYEHHBIX (DYHKIUH, UCIONB30BaTh rpaUKU MPU M3YYEHUHU INPOLECCOB U
3aBUCHMOCTEH, MpH pelIeHUuH 3ajad U3 JPYTUX Y4eOHbIX HpPEIMETOB M 3aJad U3 pealbHOM JKU3HU;
BbIpaXaTh (JOPMYJIaMHU 3aBUCMOCTH MEX]y BETMUYNHAMU;

[1PG6 ymeHnue pemath TEKCTOBBIE 3a/1a4l Pa3HbIX TUIIOB (B TOM YKCJIE€ HA MPOIEHTHI, 10JIU U YacTH,
Ha JIBKEHHE, paboTy, CTOMMOCTh TOBAapOB M YCIyT, HAJIOTH, 3a[1a4d U3 00JacTH yIpaBlIeHUs JUYHBIMU U
ceMeMHbIMU (PUHAHCAMU); COCTABISATh BHIPAYKEHUS, YPABHEHUS, HEPABEHCTBA M UX CHUCTEMBI IO YCIOBHIO
3aJ]auu, UCCIIE0BATh MOJIYYE€HHOE PEIIeHNE U OLIEHUBATh MPaBI0NOA00HOCTb PE3YIbTaTOB;

[IP67 ymeHue omepupoBaTh MOHATUSAMHU: cpeiHEe apupMeTHUYecKoe, MeluaHa, Hauboblliee U
HalMEHblIee 3HAYCHMs, pa3Max, AMCIEpCUs, CTaHJapTHOE OTKJIOHEHHE YHCIOBOro Habopa; yMeHHe
U3BJIEKaTh, HHTEPIPETUPOBATh HH(OPMaLINIO, TIPEACTABIEHHYIO B Ta0IMIIAX, HA JUarpammax, rpaduxax,
OTpaXKaloOIIyI0 CBOMCTBA pealibHBIX MPOIIECCOB W SBICHH;, MPEIACTABIATh MH(POPMAIUIO C MOMOIIBIO
Ta0JIMIl ¥ AUarpaMM; UCCIIE0BaTh CTATUCTUYECKUE JaHHbIE, B TOM YHCJIE C IPUMEHEHHEM IpaduyecKux
METOJIOB U JIEKTPOHHBIX CPE/CTB;

[1PG8 ymeHue omepupoBaTh MOHSITUSIMU: CIyYallHBIA OMBIT U CIydalHOE COOBITHE, BEPOSITHOCTh
CIly4ailHOro COOBITHS; YMEHHE BBIYHMCISATH BEPOSITHOCTH C HCIOJIB30BAHUEM TpaUUecKUX MeETOIOB;
MPUMEHSTH (POPMYJIbI CIOKEHUS U YMHOXKEHUS BEPOATHOCTEH, KOMOMHATOpHBIE (GaKThl U POPMYIIBI pU
pelIeHNH 3a/1a4; OLIEHUBATh BEPOSATHOCTU pPEAJbHBIX COOBITHH; 3HAKOMCTBO CO CIIydailHBIMHU
BEJIMYMHAMHU; yYMEHHUE NPUBOJUTH IMPUMEPHI MPOSBIECHUS 3aKOHAa OOJIBIIUX YHCEN B MPUPOIAHBIX U
OOIIIECTBEHHBIX SBJICHUSX;

[1PGY ymeHnue omnepupoBaTh MOHATHSAMHU: TOUKA, MpsMasi, TUIOCKOCTb, MPOCTPAHCTBO, JBYTPaHHBIN
yTroJl, CKpEIIUBAIOIINECS NTPSIMBIE, NAPAJUIEIBHOCTD U MEPIEHANKYISIPHOCTD IPSMBIX U INIOCKOCTEH, yTo
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MEXY IPAMBIMH, YTOJl MEXAY IPAMON U INIOCKOCTBIO, YTOJI MEXAY INIOCKOCTSIMH, PACCTOSIHUE OT TOYKU
710 MJIOCKOCTH, PACCTOSIHUE MEX]Y NMPSAMBIMH, PACCTOSHUE MEXKY MJIOCKOCTSAMU; YMEHHE HCII0JIb30BaTh
IpU pelIeHUM 3ajad H3Yy4deHHble (aKTbl M TEOpeMbl IUIAHUMETPUHU; YMEHHE OLIEHUBATh pa3Mepbl
00BEKTOB OKPYKAIOIIEr0 MHUPA;

IIP610 ymeHnue omnepupoBaTh HOHATUSAMH: MHOTIOIDAaHHMK, CEYEHHE MHOIOIpPaHHUKA, KYO,
napajiesienunei, pu3Ma, nupamMuza, Gurypa u moBEepXHOCTh BpalIeHUs, HIWIMHIP, KOHYC, 1ap, cdepa,
ceuyeHMss (GUIypbl BpalLeHUs, IJOCKOCTh, Kacarowascs cdepbl, LUUIMHIPA, KOHYCa, IUIOIAdb
MOBEPXHOCTU MHPAMHUJIBI, TIPU3MBI, KOHYCa, IIMIMHAPA, TUIOMaab chepbl, 00beM KyOa, IpSIMOYTOIBHOTO
napajiesienunea, MMpamMuibl, IpU3Mbl, IUINHIPA, KOHYCA, 1apa; YMEHHE U300pa)kaTb MHOTOTPaHHUKH
U [IOBEPXHOCTHU BpAILIEHUs, UX CEYEHUS OT PYKH, C IOMOILIBIO YEPTEKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX
CPEICTB; YMEHME pacClO3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHHUE PACIO3HABaTh IPaBUJIbHbBIC
MHOTOTpaHHUKU;

IIP611 ymeHue omnepupoBaTh MOHATUSAMH: JIBUKEHHE B IIPOCTPAHCTBE, MOAOOHBIE (DUIYPHI B
MIPOCTPAHCTBE; MCIIOJIF30BaTh OTHOILICHUE IJIOLIAJeH MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (GUTYp TpHU
pEILIECHNN 3a/1a4;

[TPG12 yMeHHEe BBIYUCISITH TE€OMETPUYCCKHE BEITUYHHBI (JTMHA, YT, IUIOMAadb, 00bEeM, TUIOIIATh
MIOBEPXHOCTH), UCIOJIb3Yys U3yUEHHbIE (POPMYJIIBI U METOBI;

[1P613 ymeHue omepupoBaTh MOHATHSAMH: TMPSMOYTOJbHAs CHUCTEMa KOOPAMHAT, KOOPIAMHATHI
TOYKHM, BEKTOp, KOOPAMHATBl BEKTOpa, CKAIIPHOE IPOU3BEACHUE, YroJl MEXIYy BEKTOpPaMH, CyMMa
BEKTOPOB, MPOM3BEICHUE BEKTOpA HA YHCIIO; HAXOIUTHh C MOMOIIBI0 M3YyYEHHBIX (POPMYI KOOPIMHATHI
CEpeUHBI OTPE3Ka, PACCTOSHUE MEXKY IBYMS TOUKAMU;

[1P614 ymeHue BBHIOMpaTh MOIXOASIINN W3YYEHHBIH METOJX JJIsl PEIICHUs 3a/laud, Pacro3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKHUE MOJENIM B MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HCKYCCTBE;, yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUH POCCUMCKOM U MHPOBOU
MaTEMaTUYECKON HAYKU;

[Ipyl ymeHnue onepupoBaTh HOHSTUSIMHU: OINPEAEICHHUE, aKCHOMa, TEOpEMa, CIIEJCTBUE, CBOMCTBO,
IIPU3HAK, JI0Ka3aTeNbCTBO, PABHOCHIIBHBIE (DOPMYIMPOBKU; YMEHHME (OPMYIHUPOBaTh OOpaTHOE U
IIPOTUBOIMOJIOKHOE YTBEPXKACHUE, NPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, HCIOIb30BaTh METO]
MaTEMaTHYECKON MHAYKLUHU; IIPOBOJNUTD JA0KA3aTEIbHbIE PACCYKIEHUS NIPHU PELICHNN 3a]ad, OLICHUBATh
JIOTUYECKYIO MPaBUIILHOCTD PACCYKICHUI;

IIpy2 ymeHue omnepupoBaTh MOHATHSMHM: MHOYKECTBO, IIOJMHOYKECTBO, OIEpPAllMM  HaJ
MHOKECTBaMH; YMEHHUE HCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN ammapaT Ui ONKCAaHUS peasbHbIX
MIPOILIECCOB U SIBJICHUHN M MPH PELICHUHU 3ajjay, B TOM YHCJIe U3 JPYTUX yU4eOHbIX IPEAMETOB;

[Ipy3 ymenue onepupoBath NOHITUAMHU: Ipad, CBSA3HBIN rpad, AepeBo, UK, rpad Ha MIOCKOCTH;
YMEHHUE 3a/laBaTh M ONMCHIBATh Tpadbl Pa3IMYHBIMU CHOCOOAMH; MCIOJIb30BaTh I'padbl MPU PELICHUU
3ajady;

IIpy4 ymeHnue cBOOOJHO ONEPUPOBATh MOHATUSAMH: COUYETaHHE, [EPECTAaHOBKA, YMCIO COUYETaHUH,
YHCIIO MepecTaHOBOK; OMHOM HbI0OTOHA; yMEeHHE MPUMEHITh KOMOUHATOPHBIE (DAKTHI U pacCyKAECHUS AJIs
pelIeHns 3a1ay;

[Ipy5 ymeHnue onepupoBaTh HOHITUAMU: HATypaldbHOE YHCIIO, LIEJI0€ YHCI0, OCTATOK MO0 MOAYJIIO,
palMoOHAJIbHOE YHCIIO, MPPALMOHAIBHOE YHCIIO, MHOXECTBA HATYPAJIbHBIX, LENbIX, pPalHOHAJIbHBIX,
JNEHCTBUTENBHBIX YHCEI; YMEHUE HCII0JIb30BaTh MPU3HAKHU JEIUMOCTH, HAUMEHbIINN OOIIUI NenuTeNb 1
HauMeHblIee o0Iee KpaTHOE, aIrOpUTM EBKINAA NpU peleHuH 3ajad; 3HAKOMCTBO C Pa3IMYHBIMU
MO3UIIMOHHBIMH CHCTEMaMU CUHCIICHHUS,

IIpy6 ymeHue CBOOOJHO ONEpPUPOBATH MOHATHAMM: CTEMEHb C IIENbIM IOKa3aTejeM, KOpEHb
HaTypaJIbHOM CTENEeHM, CTENeHb C pAlUOHAJIbHBIM IIOKa3aTelieM, CTENeHb C JeHCTBUTEIbHBIM
(BelecTBEHHBIM) ITOKa3aTeNeM, JorapugM Juciia, CHHYC, KOCUHYC ¥ TaHT'€HC IPOU3BOJIBHOIO YUCIIA;

[Ipy7 ymeHue onepupoBaTh MOHATHIMU: TOXKAECTBO, TOXKAECTBEHHOE MpeoOpa3oBaHuE, YpaBHEHHE,
HEPABEHCTBO, CUCTEMA YPaBHEHHM UM HEPABEHCTB, PaBHOCWIBHOCTh YPAaBHEHMI, HEPABEHCTB M CUCTEM,
paloHaiIbHbIE, HppaluoOHaNIbHBIE, MoKa3aTelbHbIE, CTETeHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKHUE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YPaBHEHUs, HEPABEHCTBA U

6



CHCTEMBI C TIOMOILBIO PA3JINYHBIX IPUEMOB; pEIllaTh YPaBHEHMSI, HEPABEHCTBA U CUCTEMBI C TapAMETPOM;
IIPUMEHSTh YpaBHEHMs, HEPABEHCTBA, UX CHCTEMBI AJI PEIICHHUS MAaTeMaTH4YEeCKUX 3aJad U 3a1ad u3
pa3IMYHBIX 00J1acTel HAYKH U PEATbHON KU3HH,

[Ipy8 ymeHue cBOOOJHO OMEpPUPOBATH MOHATUSAMH: Trpaduk QyHKIUH, oOpartHas ¢GyHKUHS,
KOMIO3ULMs (DYHKIMM, JuHEHHas (QyHKUuMs, KBagpaTUdHas (yHKUUsS, CTeleHHas (QYHKIMS C LEJbIM
mokaszatejieM, TpPUTOHOMETpudyecknue  (yHKIHMH, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
noKaszaTejabHass M Jorapugmuueckas (QyHKUUH; YMEHHME CTPOMTh Ipadukud (YHKUHUH, BBIIOIHATH
npeoOpa3oBaHus rpauKoB byHKUIMH;
YMEHUE HCHOJb30BaTh Ipaduku (yHKUMH JUIsI U3y4eHHs] IPOLECCOB M 3aBUCUMOCTEH INpPU pEILICHUU
3ajad U3 JPYruxX y4eOHBIX MPEIMETOB U M3 PEabHOW JKU3HU; BBIpAXaTh (OpPMYyJIaMH 3aBHCHMOCTH
MEX]y BEJIMYMHAMU; yMeHue CBOOOJIHO ONEpPUPOBATH MOHATUSAMHU: YETHOCTb
(GyHKINH, TEPUOTUYHOCTh (DYHKIMH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
¢GbyHkuuu, HauOospllee M HaWMEHbIEe 3HA4YeHUs (YHKIMM Ha INPOMEXKYTKE, yYMEHHE IPOBOIUTH
ucclieIoBaHne (PYHKINH; YMEHHU €
UCIOJb30BaTh CBOMcTBa M rpaduku (QyHKUUE A8 pelieHus YpaBHEHUI, HEepaBeHCTB M 3a7ay C
rnapamMeTpamu; u300paxkaTh Ha KOOPJUHATHOM IJIOCKOCTH MHOKECTBA PEIICHUI YpaBHEHUN, HEPABEHCTB
U UX CUCTEM;

IIpy9 ymeHue cBOOOAHO oONEpPUPOBATh MOHATUSAMU: IIOCIEAOBATEIBHOCTh, apudmeTHyecKas
nporpeccusi, reoMeTpuyeckas mporpeccusi, OECKOHEYHO yObIBarolasi IeOMeTpuYecKas MpOrpeccus;
YMEHHE 33/1aBaTh MOCIEI0BATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (POPMYIT;

IIpyl0 ymeHnue onepupoBaTh IOHITUSMHU: HENPEPHIBHOCTh (YHKIMHU, ACUMITOTHI Trpaduka
¢byHKIMM, TiepBas W BTOpas NPOW3BOMHAS (YHKIMH, TEOMETPUYECKUH © (PU3UUECKHHA CMBICT
IIPOM3BO/IHOM, MepBOOOpa3Has, ONpPENEeNEeHHBbIH HMHTErpajl; yMEHUE HaXOAMUTh ACHUMOTOTHI TIpaduka
(GyHKINU; yMEHUE BBIYUCISATH POU3BOIHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMITO3UIINH (PYHKIIHH,
HaXo/UTh ypaBHEHHE KacaTeJabHON K rpaduxy GyHKIMHY;
YMEHHE HCIIOJIb30BaTh IMPOU3BOAHYIO [UIS HWCCICAOBAHUS (DYHKIHMH, Ui HAXOXKACHUS HAMIYYIIETO
pelieHusl B HPUKIAAHBIX, B TOM YHUCIIE COLUAIBHO-3KOHOMUYECKMX M (U3WYECKUX 3ajayax, s
OTpe/ieNIEeHUs] CKOPOCTH U YCKOPEHHUS; HaXOOUTh IUIOIAA U 00bEeMbl (UTYp C MOMOUIbIO MHTErpasa;
MPUBOANUTH PUMEPBI MATEMAaTHUECKOT0 MOJIEIMPOBAHUS C MMOMOIIBIO TU(PepeHINaTbHbIX YPaBHEHUH;

IIpyll ymeHue omnepupoBaTh NOHSTUSIMU: KOMIUIEKCHOE YHCIO, COMNPSKEHHBbIE KOMIUIEKCHBIE
qucia, MOyJIb U apryMEHT KOMIUIEKCHOTO 4YHcia, (hopMa 3amucy KOMIUIEKCHBIX Yhcel (FreoMeTpruiecKas,
TPUTOHOMETpHYECKass U anredpanyeckas); yMeTb IPOU3BOAUTH apUPMeTHUecKue JeHCTBUS C
KOMIUIEKCHBIMU YK CJIAMU; IPUBOJAUTH IPUMEPHI UCIIOJIb30BAHMS KOMIIJIEKCHBIX YHCET;

[Ipyl2 ymeHue cBOOOAHO oOmNEpUpPOBAaTh TMOHATUSAMU: CpelHee apupMeTHUecKoe, MeaAHuaHa,
HauOoJblllee U HauMEHbIlIee 3HAUYEHUs, pa3Max, JAUCIEPCHUs, CTaHAApPTHOE OTKJIOHEHME I OMHCAHHS
YHCJIOBBIX JIaHHBIX; YMEHHE HCCIEA0BaTh CTaTUCTUYECKUE JlaHHble, B TOM YMHCJIE C HPUMEHEHHEM
rpadMUecKuX METOJOB U JIEKTPOHHBIX CPEJCTB; rpauyecKu UCCIIe0BaTh COBMECTHbIE HAOIIOACHUS C
ITOMOIIBIO AUarpaMM PaCCEUBAHHUS U IMHEWHON PETPECCUU;

IIpyl3 ymeHHMe HaXOAuUTh BEPOATHOCTU COOBITHH C HCHOJIB30BAaHHEM TIpaUUECKHUX METO/IO0B;
MPUMEHSTh JUIsl pelleHus 3aa4 (OpMYIbl CIOKEHUS U YMHOXKEHUS BEPOSATHOCTEH, (hOpMyiy MOJTHOM
BepOsATHOCTH, (opmyny bepHymnu, xoMOuHaTOpHBIE (akThl U (OPMYJbI; OLIEHHUBATh BEPOSATHOCTH
peabHbIX COOBITHH; yMEHHE ONEepUpOBaTh TOHATUSAMU: CIy4yailHas BeNIMYMHA, paclpeneeHue
BEPOATHOCTEM, MaTeMaTH4YECKOE OKUJAHUE, [UCIEPCHs M CTaHJApPTHOE OTKIOHEHHE CIy4allHOU
BEJIMYMHBI, (DYHKUMK pacrpeaeseHus] U IJIOTHOCTH PaBHOMEPHOTrO, MOKAa3aTeIbHOrO0 W HOPMAIbHOIO
pacnpeesieHnii; YMEHUE HCII0JIb30BAaTh CBOMCTBA WM3YyUEHHBIX PACHpPENCIICHUN [ pEIIeHus 3aaad;
3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJBIIMX YHCEN, METOJbl BBIOOPOYHBIX HCCIEIOBAaHUMN; YMEHHE
MPUBOANUTH PUMEPHI IPOSIBICHUS 3aKOHA OOJBIINX YMCEI B IPUPOIHBIX U OOIIECTBEHHBIX SBICHUSAX;

[Ipyl4 ymenue cBOOOJHO OMEPUPOBATH MOHATHSAMH: TOYKa, MpsiMasi, MIOCKOCTb, NMPOCTPAHCTBO,
OTpPE30K, JIy4, IJIOCKHI YroJl, ABYIPaHHBIM Yroi, TpEXTPaHHbIN yroJl, IEPeCceKaoInecs, NapajljielIbHbIE U
CKpEILMBAOIIMECS TPsAMbIE, MapalIeIbHOCTh M MEPHEHIAUKYISIPHOCTh TMPSAMBIX M IUIOCKOCTEH, Yroi
MEXAYy MpSIMBIMU, YTOJ MEXKIAYy MNPAMOH U IIJIOCKOCTBIO, YTOJ MEXIy IUIOCKOCTSIMHM; YMEHHE
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UCMOJIb30BaTh IPU PELICHUH 3a/1a4 U3y4eHHbIe (aKThl U TEOPEMBl IUIAHUMETPUM; YMEHHE OLICHUBATh
pa3Mepsl OOBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEepUpPOBATh MOHATHSIMU: MHOTOTPAHHUK, CEUECHUE
MHOTI'OI'paHHMKA, NPAaBUIbHBIM MHOIOIpAaHHMK, PU3Ma, NMUpaMuia, GUrypa U MOBEPXHOCTb BpallECHU,
WINHAP, KOHYC, map, chepa, pa3BepTKa MOBEPXHOCTH, CEUCHHSI KOHYCA U IIMIUH/IPA, TapaJljieIbHbIe OCH
WA OCHOBaHMIO, CEYEHHUE Ilapa, INIOCKOCTh, Kacarowasics chepsl, HUINHIPA, KOHYCa; YMEHUE CTPOUTh
CeYeHHe MHOTOTPaHHUKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI M TIOBEPXHOCTH BPAIICHUS, NX CCUCHMUS,
B TOM YMCJI€ C IOMOILBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE NIPUMEHATh CBOMCTBA r€OMETPUUECKUX (Uryp,
CaMOCTOSITENTFHO (POPMYIIMPOBAThH ONPEIEICHUS N3Y4aeMbIX (DUTYpP, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U
IPU3HAKAX TEOMETPUYECKUuX (Uryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; YMEHUE IPOBOIUTH
Kinaccuukanuioo (Uryp MO pa3IUYHBIM [PH3HAKaM, BBIMOJIHATH HEOOXOAWMBIE OIMOJHUTEIbHBIE
IIOCTPOCHHS;

[Ipyl5 ymenue cB0OOAHO ONEPHPOBATH MOHATHAMU: IUIOUIAb GUTYpBI, 00BEM (UTYPHI, BETUYNHA
yria, pacCTOSIHME OT TOYKM [0 IIOCKOCTH, PACCTOSIHUE MEXKIY IHPAMBIMH, PAaCCTOSHHE MEXKIY
IUTOCKOCTSIMH, TUIOIIAAb cepsl, U0 Ab MOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCA, [IUIUHIPA, 00beM
Ky0a, HpsIMOYroJbHOIO Mapajulesenunesia, NTUpaMuabl, NPU3Mbl, LUIMHIpPA, KOHYcCa, Iapa; yMEHHE
HAXO/IUTh OTHOIIEHHE 00bEMOB MOIOOHBIX (PUTYD;

IIpyl6 ymeHue cBOOOAHO ONEPUPOBATH MOHATHUAMHU: JBH)KEHUE, NapajUlelbHBbI IEepeHoc,
CHMMETpHUS Ha TUIOCKOCTH M B MPOCTPAHCTBE, IOBOPOT, peoOpa3oBaHue MOA00Hs, TOJO00HBIE (UTYPHI;
YMEHHUE paclio3HaBaTh paBHbIE M MOJO00HBIE (PUTYPBI, B TOM YHCIIE B IPUPOE, UCKYCCTBE, APXUTEKTYPE;
YMEHHE HCIOJb30BaTh I€OMETPUUYECKUE OTHOIIEHHUS, HAXOJIUTh I€OMETPUYECKUE BEIUYMHBI (IJIMHA,
yroJ, IJI0IIa b, 00bEM) IPU PELICHNUH 331a4 U3 JIPYTUX yU4eOHBIX IPEAMETOB U U3 PEalbHOM KU3HM;

[Ipyl7 ymenue cBOOOAHO ONEPHPOBATH MOHATHAMU: MPSMOYTOJIbHAsI CUCTEMa KOOPAMHAT, BEKTOP,
KOOpJAMHAThl TOYKH, KOOPAUHATBI BEKTOPAa, CyMMa BEKTOPOB, IPOU3BEIECHUE BEKTOpPA Ha YUCIIO,
pa3iokeHue BeKTopa Mo 0a3ucy, CKaJlIpHOE IPOU3BEAECHUE, BEKTOPHOE IPOU3BENEHUE, YIOJd MEXAY
BEKTOPAMH; YMEHHUE UCIOJIb30BaTh BEKTOPHBIN M KOOPAMHATHBIA METOX [UIsl PELICHHUs I€OMETPUYECKUX
3aJa4 W 3a7ad JPYyrux Yy4dyeOHBIX IPEJAMETOB; OINEpPUPOBaTh MOHATUSAMU: Marpuna 2x2 u 3x3,
OIIPEAEIUTENb MAaTPULIbI, FEOMETPUUECKHUI CMBICII ONPEACINUTEIS;

IIpyl8 ymeHHe MOAENUPOBATH pealbHblE CUTyallUM Ha $3bIKE MaTEeMaTHKH; COCTaBISATh
BBIPQXCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI 10 YCJIOBHIO 33Jla4M, MCCIEAOBATH IOCTPOEHHBIE
MOJIETIM C HCIIOJIb30BAaHWEM armapaTa ajreOpbl, HHTEPIPETUPOBATh MOJYYEHHBIH PE3yJIbTaT; CTPOUTH
MaTEMaTHYECKUE MOJEINU € MIOMOIIBIO T€OMETPUYECKUX IOHATUI U BEJIUYMH, PEIIATh CBSI3aHHBIE C HUMU
MPaKTUYECKHE 3aJaud; COCTaBJISATh BEPOSITHOCTHYIO MOJI€Ib W HMHTEPIPETUPOBATH MOJYyYEHHBIN
pe3ysbTaT; pemarbh NPUKIAJHBIE 3aJaud CPEACTBAMM MaTEeMaTHYECKOro aHalnu3a, B TOM YHUCIE
COLIMAJIbHO-9KOHOMUYECKOT0 U (PU3MUECKOro XapaKkTepa;

IIpyl9 ymeHue BbIOMpaTh MOAXOMALIMA METON JUISl PEUIeHMs 3a/Ja4yd; NOHMMaHHE 3HAYUMOCTH
MaTEeMaTHKU B W3YYEHHM MPHUPOJIHBIX M OOILIECTBEHHBIX MPOIIECCOB M SABJICHUH; YMEHHE paclo3HaBaTh
IIPOSIBJIEHUE 3aKOHOB MATE€MaTUKW B HCKYCCTBE, YMEHHE IPUBOAMTH INPUMEPBl MaTEeMaTHYECKHX
OTKPBITHHA POCCUMCKON M1 MUPOBOM MaTEMaTUYECKON HAyKHU.

MP8 crocoOHOCTh U TOTOBHOCTh K CaMOCTOSTEIbHOMY MOUCKY METO/IOB PELICHUs MPaKTHUECKUX
3aJ1a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

MP10 ¢opmupoBaHMe HayyHOrO THIA MBIIUICHHUS, BIAQJCHUE HAYYHOH TEpMHUHOJIOTHEH,
KJIFOUEBBIMH MOHATUSMHU U METO/IaMU;

MP12 BBISBIATH NPUUYUHHO-CIIEACTBEHHBIE CBA3H M aKTyaJIU3UPOBAThH 3a/1a4y, BBIABUTIATH TUIIOTE3Y
€e pelIeHUs, HaXOIUTh apryMEHTHI JJIsl J0Ka3aTeIbCTBA CBOUX YTBEP)KIEHUH, 3a/1aBaTh MapaMmeTpbl U
KPUTEPUHN PELLEHUS;

MP13 ananu3upoBaTh NOJYYEHHBIE B XOJ€ PELICHUS 3a/1a4d PEe3yJIbTAThl, KPUTUYECKH OLIEHUBATH
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

MP16 ocymecTBiIsITh IIEICHAMPABICHHBI TOUCK TEpPEeHOCa CPEACTB U CIOCOOOB JCHCTBUS B
npodeccuoHaNBHYIO Cpeny;

MP17 ymeTp TepeHOCHUTh 3HAaHWA B T[IO3HABATEIBPHYID W  TMPAKTHYECKYI0  00JacTH
KHU3HEIEATEIBHOCTH;



MP18 ymeTp HHTETpUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IaCTeH;

JIP23 roToBHOCTB K TPYZy, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYAOTI00UE;

JIP26 TOTOBHOCTH M CIIOCOOHOCTH K OOpa30BaHUIO W CaMOOOPA30BaHHMIO HA TPOTSHKEHHWU BCEH
KHU3HH.

ConeprkaHue MpakTHYECKUX U J1ab0paTOPHBIX 3aHATUI OPHEHTHPOBAHO HA MOATOTOBKY 00yYaronuxcs K
OCBOCHHIO TPO(ECCHOHAIPHOTO MOAYJS TPOTrpaMMbl TOATOTOBKH CIICIUAIKMCTOB CPEIHET0 3BEHa II0
CTICIMAIILHOCTH U OBIIAJICHUIO 0OUUMU KOMREMEHUUAMU:

OK 01 Beibuparp criocoObl pemieHusi 33ad MpoPecCHOHATFHON AESTEIIHOCTH HPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM

Beinonnenue npakTuyeckux padot no ydeOHoH aAucuuIuinHe «MaremaTrukay HallpaBieHo Ha:

- 0060011IeHNE, CHCTEMATU3ALUIO, YITTyOJIeHUE, 3aKpEIUIEHUE, Pa3BUTHE U ACTATU3AIMIO TOTYYSHHBIX
TEOPETUYECKUX 3HAHUH 110 KOHKPETHBIM TeMaM y4eOHOMN JAUCIUIINHBI;

- (hopMuUpOBaHHE YMEHHH MPUMEHSTH MOJYyYCHHbIC 3HAHUS HA MPAKTUKE, peau3alfio €JMHCTBA
UHTEJUIEKTYAJIbHOM U ITPAKTUYECKON ACSATEIbHOCTH;

- (opmupoBaHue M pa3BUTHE YMEHHI: HaOII0/aTh, CPaBHUBATH, CONOCTABIIATH, AHAIU3UPOBATDH,
Jie7aTh BBIBOJABI M OOOOIIEHMS, CaMOCTOSTENBHO BECTH MCCIEOBAaHMS, I0Jb30BAThCS PA3IUUHBIMU
npreMaMy U3MepeHuit, 0pOpMIISITh pe3ynbTaThl B BUAE TaOJHII, CXeM, IpadUuKOB;

- Ppa3BUTHE UHTE/UIEKTyaJbHBIX YMEHUH y OyAylluX CHELHAIUCTOB: aHAJUTHYECKHX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIp.;

- BBIPAOOTKY NPH pEIIEHUH ITOCTABIEHHBIX 33734 NPO(EeCcCHOHANBHO 3HAYUMbIX KaYeCTB, TAKMX KaK
CaMOCTOATEIIBHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPYECKAsl NHULIMATHUBA.

[IpakTuyeckue 3aHATHS IMPOBOAATCS IOCIE COOTBETCTBYIOUIEH TeMbl, KOTopass oOecreduBaer
HAJINYHME 3HAHUH, HEOOXOTUMBIX JUIS €€ BBITIOJTHEHUSI.



2 METOJINYECKHUE YKA3AHUA
Tema 1.1. PazBuTue nNoHsATHSA 0 YHCTIE
IIpakTuyeckoe 3ansiTue Ne 1

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

eab padoTbi: [I0BTOPUTH NEUCTBUS C IEUCTBUTEIBHBIMU U KOMIUIEKCHBIMHU YHCJIAMH.

BoinosineHne padoThl cioco0CTBYET (POPMUPOBAHMIO:
[Ipy5 ymenue onepupoBarh MOHATUSIMHU: HATYpaJbHOE YHCIIO, IIEJI0€ YUCIIO, OCTATOK MO MOJIYJIIO,

palluOHAJIBHOC YHCIO, HPppalrOHAJIBHOC 4YHCIO, MHOXCECTBa HATypaJldbHBIX, HCJIbIX, palllOHAJIbHBIX,
[[ef/'ICTBI/ITCJIbHBIX YHCCJI; YMCHUC MCIIOJIb30BATh NPHU3HAKU JCIMMOCTH, HaMEHBIIHH 06H_[I/II71 JACINTCIIb U
HaNMMCHBIIICC 0611166 KpaTHOE, aJIrOpUTM EBKJ’II/II[a IIpru pEUICHHUMN 3aJad; 3HAKOMCTBO C pPa3IMYHBIMHA
IIO3MIIMOHHBIMH CUCTEMAMH CUHMCIICHUA,

pr11 YMCHHEC OIICpUPOBATH IOHATUAMU: KOMIUICKCHOC YHCJIO, COHPSIKCHHBIC KOMIIJICKCHBIC
qucia, MOAYyJib U apryMmCeHT KOMIIJICKCHOT'O YHCJIa, (bopMa 3alIMCH KOMIIJICKCHBIX YHUCECII (FCOMCTpI/I‘IeCKaﬂ,
TPUTOHOMECTPHUYCCKAsA M anre6pa1/1quKa;I); YMETh NPOU3BOIUTDH apI/I(bMeTI/I‘ICCKI/Ie HeﬁCTBHH C
KOMIIJICKCHBIMU YK CJIaMU; IIPUBOJAUTH NPHUMEPHI UCITOJIB30BaAHUA KOMIIJICKCHBIX YU CCII;

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

3ananmue:

1. BrBINOIHUTH ,Z[CﬁCTBHH C paluOHAJIbHBIMHA YHUCJIaMU:
2 1

1),
k| &

2) 7"
1

3) 3E+4

1
5
1
7

7) § 3
2. Brmonnuts ﬂeﬁCTBHH C KOMINJICKCHBIMU YHUCJIaMU

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

Ilopsinok BbINOJHEHHSI padOThHI:
BHuMaTenbHO 03HAKOMBTECH C YCIIOBUEM 3aIaHUS.
[Tonp3ysich CBOMMU MIKOJBHBIMU 3HAHUSIMU (B CIy4ae 3aTpyAHEHUS BOCIOJIb3YHTECh CIIPABOYHBIMU

MaTCpI/IaHaMI/I), BBITIOJIHUTEC 3aaHUC.

Xoxa paGoThI:

3amanue Nol
2, L__ 2411

1) s 5 s R
1,4
oy ts=7 ==L
1, .1 L1 z
3)3E+4'E=|:3+4]+(E+E)=?+E=?

en | ra
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2 1 2 1 1 1
o 12=@-0+{-=2+1=22 ;
FA_T 4_T4_ 717
Sytz’s 12 3 123 33 %
1 2 11 1 113 13 1]
6) S5 T T s s
2 1 2 1 B+5 11
Prai=0a+1+ 4=+ =12

3amanue Ne2
Haiitu (8 +1):(2-3i).
2+(
Pemenue. [lepenuiiem 370 OTHOIIEHUE B BUJE ApOOU: 2-3i |
VMHOXUB, €€ YUCITUTENb U 3HAMEHATe b Ha 2 + 31 U BBINOJIHUB BCE TPE0OPa30BaHUS, TIOITYIHUM:
(a+002+30 13+26( .
- — = =14 2i
(2-20302 4303 11

(I)opMa NMpeacraBJdCeHusd pedyjabTaTa: BbIIIOJIHCHHOC 3aJaHuC.

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOICHUEM
HEO0OXOIUMOM TIOCIICIOBATEIIBHOCTH JEHCTBUI; B OTBETE MPABUIBLHO W aKKypaTHO BBIIIOJHECHBI 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 IOJIHOCTBHIO, HO 00BEM
BBITIOTHEHHOW YacTW TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBHIbHBIE PE3YIbTaThl U BBIBOJBI, B XOJI€
MpOBeACHUS PAa0OThI OBUIA JOMYIIEHBI OITHOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIIHM padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UK 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE TTO3BOJISIET CACNIATh MPABHIIbHBIX BHIBOJIOB.

Tema 1.1. Pa3zBuTHe NOHATHSA 0 YHCTIE
IIpakTuyeckoe 3ansaTue Ne 2
«ToxnecTBeHHbIE MPEOOPA30BAHUSA PAIHOHAIBHBIX BbIPAsKEHUII»

Heans pabGorbi: [loBTOpUTh (HOPMYIBI COKPAIIEHHOTO YMHOXXEHHS. 3aKpENUTh TEOPETUUYECKHE
3HaHUA, YTITyOJICHHOE peleHHe M3yYEHHOTO MaTepualia, MPUMEHEHHE IOJYYEHHBbIX 3HaHWM s
pelieHus 3a1ad.

BoinosHeHue padoThbl cocodcTBYET (POPMHUPOBAHUIO

I1P62 ymeHue omnepupoBaTh MOHATUAMU: CTENEHb YWCIHA, JIOTapu(M YHcia; yMEHHE BBINOJIHAThH
BBIUHCJICHHE 3HAaYeHUH U MpeoOpa30BaHuUs BHIPAKEHUH CO CTETIEHIMHU U Jorapudmamu, npeoOpa3oBaHUs
IpoOHO-pallMOHATIBHBIX BBIPAKEHUI;

ITpy5 ymeHne omepupoBaTh MOHATHAMHU: HAaTYPaJIbHOE YHCIIO, IEJI0€ YUCIIO, OCTATOK MO MOYIIIO,
palnMoHaIbHOE YHCIIO0, MPPALMOHATBHOE YHCIIO, MHOXKECTBA HATypallbHBIX, LEJNbIX, PAalMOHAIbHBIX,
HGfICTBI/ITCJ'IBHBIX YHCCII; YMCHUE UCIIOJIb30BATh MPU3HAKN ACITIUMOCTH, HanMMEHBITHH 06H11/II71 ACJIIUTEIIb U
HauMeHblIee o0Iee KpaTHOE, aIrOpUTM EBKINAA HpU peleHuH 3ajad; 3HAKOMCTBO C Pa3IMYHBIMU
IMO3MIITMOHHBIMH CUCTEMAMH CUHCIICHU,

MarepunanbHoe obecniedeHue:

I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTCpUalibl, KOHCIICKTHI JIGKI_[PII;'I.

3amanue: ynpoCTUTh BBIPAKECHUS:
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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?).

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1. BHUMaTenbHO O3HAKOMBTECH C YCIOBHEM 3a/laHUS.

2. llonb3ysicb CBOMMH WIKOJBHBIMH 3HaHUSAMH (B ciy4yae 3aTpyIJHEHHs] BOCIIOJIb3YHTECHh
CIPAaBOYHBIMHU MaTEpUAIaMH), TPUMEHUTE HYXKHYIO (POPMYITY COKPAIIEHHOTO YMHOXKCHHUS.

Xon paboThr:
3ananue: YIPOCTUTH BBIPAXKEHHS, IPUMEHUB (DOPMYJIbI COKPAIIEHHOTO YMHOXKEHUSL.
a) (3p°—2y°)°’=27p°—54py’ +36p°y° -8y’
6) (1-a)(l+a)l+a’)@+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’m>-2xm*+m>*+2xm?* + +m* =
4 2,2 4
X' =2xX'm°+m".
D @n- c)-(8n° + c®)-(c® + 2cn + 4n®= (2n — c)-( 4n® + 2cn +c?) (8n° + +c%)=(8n*- ¢®) (8n® + ¢¥)=
64n” —c”.

(I)opMa NnpeacTaBJICHUsA pe3yjabTaTa: BhIIIOJTHCHHOC 3aJlaHNE.

Kpurepun oneHku:

Ounenka "oTau4HO" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOJOJICHUEM
HEO0OXOIUMOM TOCIEN0BATEIBLHOCTH JIEHCTBUIl; B OTBETE MPAaBUILHO U AKKypaTHO BBIOJHEHBI BCE
3alHCU U BBIYUCIICHUS.

Ouenka "Xopouo' cTaBUTCS, €CIHM BHITIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIMYHO", HO JOMYIIEHbI
2-3 Heyouera.

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJTHEHHON YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yJAbTaThl U BBIBOJBI, B XOJ€
MpOBe/IeHUs pabOTH! ObUTH TOMYILEHb! OLIHOKH.

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

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

Heanb padoTbl: 3akperieHue TEOPETUUECKUX 3HAHUM, TOBTOPEHUE paHee U3yUYeHHOr0 Marepuana,
dhopMHUpOBaHKEe YMEHUN PEIICHUS 3a/1a4.

BeinosiHenue padorsl crnocodcTByeT GOPMHUPOBAHMIO!

[Ip63 ymeHue omnepupoBaTh MOHATHSIMU: pPallMOHAJbHBIC, WpPpalMOHAIbHBIE, ITOKa3aTeNIbHBIE,
CTETEeHHbIE, JorapupMuuecKue, TPUTOHOMETPUYECKUE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[IpG6 ymeHue pemath TEKCTOBbIE 3a/1aul Pa3HBIX THUIOB (B TOM YMCJI€ HA MPOLEHTHI, JOJIH U YacTH,
Ha JBW)XEHHE, paboTy, CTOMMOCTb TOBApPOB U YCIIYT, HAJIOTH, 3a/1a4l U3 00JacTH yIpaBieHUs JIUUYHBIMU U
ceMeHHBIMU (PMHAHCAMU); COCTABIISATh BBIPAXKEHUS, yPABHEHHUS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO
3aJjauu, UCCIIEJI0BATh MOIYYEHHOE PELIEHNE U OLIEHUBATh MPaBA0NOJ00HOCTh PE3yIIbTATOB;

IIpy7 ymeHue onepupoBaTh HOHATHAMU: TOXKIECTBO, TOKIECTBEHHOE IPeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMAa YPAaBHEHHI W HEPABEHCTB, PABHOCHJIBHOCTb YPAaBHEHMI, HEPABEHCTB U CHUCTEM,
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panMoHaNbHbIE, HMppaLMOHAIIBHEIE, MIOKa3aTeIbHBIE, CTEIECHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKHE YPABHEHHS, HEPABEHCTBA U CUCTEMbI; YMEHHE pellaTh YpaBHEHUsI, HEPABEHCTBA U
CUCTEMBI C TOMOILBIO PA3JIUYHBIX IPUEMOB; PEIIATh YPABHEHUSI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPOM;
IIPUMEHSTh YpaBHEHMs, HEPABEHCTBA, UX CUCTEMBI Ul PEUICHMs MaTEMATHYECKUX 3a7ad MU 3a4ay U3
pa3IMYHbIX 00JaCTel HayKH U pealibHOM JKU3HH,

MarepuanbHoe obecniedenue: VHauBuIyaibHble 3aJaHusl, CIIPABOYHBIE MATEPHAIIbl, KOHCIICKTHI
JIEKIIHUH.

3agaHue: penIuTh YPAaBHCHHUS:
a)(3x+1)" +(4x—1)° = (5x-2)".
x 7 _ 8
X—2 X+2 x*-4

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTBl:

[Ipu penieHMn ypaBHEHUWI HCHOJB3YIOTCS CICAYIOIIME IMpaBHia MPEOOpa3OBaHHs ypaBHCHHUU B
PaBHOCHIIbHBIC:

a) Kakoh- MO0 WIEH YpaBHCHHUS MOXHO TIEPEHECTH W3 OJHOW €ro 4YacTh B JPYryl0 C
MPOTHBOIOJIOXKHBIM 3HAKOM;

0) 00e yacTu ypaBHEHHUS MOKHO YMHOXKUTh WIH PAa3ACIUTh HA OJHO TO ke YUCIIO, OTIHdHOe OT 0.

Pemenue ypaBuenuii |-1l crenenu ¢ ogHol nepeMeHHOM

-b . N .
ax+b=0, (x =—,a#0| — nuHeliHOe ypaBHEeHUE | cTeneHu ¢ 0JHOI MepeMeHHOI
a

ax’ +bx+c= O(a * O) — ypaBuenwue |l crenenu ¢ ogHOM mepeMeHHOM.

1. OnpenenuTs BUJ ypaBHEHUSI U CIIOCOO €ro perieHusl.

2. Ecnu ypaBHeHHE JIpOOHO-pallMOHAIBHOE, TO HAlTH 001U 3HaMeHaTeslb BeeX ApoOeil, KoTopble
BXOJIAT B ypaBHEHHUE.

3. YMHOXHUTB 00€ 4acTH ypaBHEHUS Ha OOIIMI 3HAMEHATEb.

4. Pemuthb MogydeHHOE 1€JI0€ YpaBHEHUE.

5. IIpousBecTy MpOBEPKY KOPHEH, U UCKIIOYUTH T€ U3 HHUX, KOTOpbIE OOpalIal0T B HYJIb OOLIMIA
3HAMEHATENb.

Tak kak MBI pemaeM ApoOHBIE pallMOHAIbHBIE YpaBHEHHs, TO B 3HaMEHaTeNsX ApoOeil OyayT
NepeMeHHble. 3HayuT, OyayT OHM M B 0OlIeM 3HameHareige. Bo BTOpOM MyHKTE ajJlropuTMa MbI
YMHOKaeM ypaBHEHHE Ha oOmuil 3HameHarenb. [Ipu 3TOM MOTyT MOSIBUTHCS MOCTOPOHHUE KOPHH, IIPU
KOTOpbIX OOmMHA 3HaMeHaTeslb OyleT paBeH HYNI0, a 3HAYUT W YMHOXEHHEe Ha Hero Oyner
6eccMbiciieHHBIM. [103TOMY B KOHIIE 0053aTE€IbHO HYKHO CJlIeNaTh IPOBEPKY MOIYYEHHBIX KOPHEH.

Pemmum ypaBHenus:

a)(3x+1)" +(4x—-1)° = (5x—2)°
Packpoem ckoOKu, MpUMeHss (OPMyJIbI COKPAIIEHHOTO YMHOMKEHHUS (@ + b)2 u (a- b)2

OX? +6X+1+16X> —8x+1=25x*>—20X+4. 9x* + 6X+1+16X*> —8x+1—25x> +20x—4 =0.
HpI/IBCI[eM HO,Z[O6HBIC YJICHHI, HOJ'Iy‘-IPIM
18x—2=0 2 1

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

X 7 8
X—2 X+2 Xx*-4
Pa3HO)KI/IM X2 —4 Ha MHOXHUTCIN U r[epeHeceM BCC YJICHBI ypaBHeHI/IH B J'ICBYIO qacCThb. HpI/IBC,Z[CM
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IpoOu K 00IIeMy 3HaAMEHATEIIO:
X 7 8

x—2_x+2_(x—2)(x+2)
x(x+2)—7(x—2)—8_
(x+2)(x-2) -
x2+2x—7x+14—8_0
(x+2)(x-2) B
x> —5x+6
(x+2)(x-2)
ApoOb paBHA HYJIO, KOrja €€ YUCIMTENb PAaBEH HYIIO, a 3HAMEHATelb HEe PaBeH HYIo, 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 Oyer X =3.

Otser: X=3

8)x* —x+4=0

D=1-4.4=-15<0

OTBeT: AeUCTBUTEIBHBIX KOPHEH HET.
dopma npeacTaBiaeHus pe3yJabTaTa: BHIIIOJIHEHHOE 3a/1aHHE.

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCA, €Clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEOoOXOIMMOM TOCTENOBATENbHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIUCH ¥ BBIYUCIICHUSI.

Ouenka "Xopouo' cTaBUTCs, €CIM BHITIOTHEHBI TPEOOBAaHUS K OLIEHKE "OTIMYHO", HO JIOMYIICHBI
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 ObLUTH AOMYIIEHBI OIIUOKH.

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

Tema 1.1. PasBuTHe NOHATHS 0 YHCTIE
IIpakTHyeckoe 3ansaTHEe Ned
«PelieHue CHCTEM PAlMOHAJIBLHBIX YPABHEHUI»
eanb padoTsi: [I0BTOPUTH pEllIEHHE CUCTEM PAIMOHAIBHBIX YPaBHEHUH.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
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[1Ip63 ymeHne omepupoBaTh MOHATHSIMHU: palMOHANBHBIC, HPPALMOHAIBHBIC, MOKa3aTeIbHBIC,
CTCIICHHBIC, norapﬂ(bMqucm/Ie, TPUTOHOMCTPUYCCKUC YPABHCHUSA U HCPABCHCTBA, UX CUCTCMBbI;

[Tpy7 ymeHnne onepupoBaTh MOHIATUSAMH: TOXKJIECTBO, TOXKJIECTBEHHOE ITPeo0pa3oBaHue, ypaBHEHHE,
HCPaBCHCTBO, CUCTEMA ypaBHeHI/Iﬁ 1 HCPABCHCTB, PABHOCUJIBHOCTDH ypaBHeHI/If/'I, HCPABCHCTB U CHUCTCM,
panuoHANIBHBIC, UppaluOHAIIbHEIE, HIOKa3aTeNbHbIEe, CTEIICHHBIE, norapupMHUUYECKHe,
TPUTOHOMCTPHYCCKUC YpAaBHCHHA, HCPABCHCTBA U CUCTCMbI; YMCHHUC PCIIATh YPABHCHHA, HCPABCHCTBA U
CHCTEMBI C IOMOIIBIO PAa3JIMYHBIX IPUEMOB; PEIIaTh YPaBHEHHUS, HEPABEHCTBA M CUCTEMBI C IIAPAMETPOM;
MNPUMCHATH YPaBHCHHUA, HCPABCHCTBA, UX CUCTCMbI IAJId PCHICHUA MATCMATUUYCCKHUX 3adad W 3aJad U3
Pa3IUYHBIX 00JIACTEN HAyKU M PealbHON JKU3HH,

MarepunanbHoe obecrnieyeHue:

WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MaTEPHAIbl, KOHCIICKTHI JICKIIHH.

3agaHue: PelIUTh CUCTEMbI PAllMOHATILHBIX YPaBHEHUI:

3x —15y =16,
1 7Y
2X+y=2
y+2x=6,
2) x> —y? =8’
1+g—1:0,
Xy
2x+y-2=0

HOpﬂIlOK BbIIIOJTHCHU A paﬁoTbI:
peUIUTb CUCTCMBbI ypaBHeHI/Iﬁ HCIIOJIB3YIOTCS CII0COOBI CJIOKCHMUA, IOACTAHOBKH, rpaquecxnﬁ.

Pemum CUCTEMY JIBYX JIMHENHBIX ypaBHeHI/Iﬁ C ABYMS HCU3BCCTHBIMHU.

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

Pemmm cucremy Bcemu crioco6ami, T.€. yOeIuMcs, UTO pe3yibTaT MOJy4yaeTcsl OJUHAKOBBINA U
OIpeIeINMCS, KaKOH M3 METOJI0B 0oJiee palliOHAIbHO MPUMEHHUM JJISl TaHHON CUCTEMBI.
1) Crioco6 moaCcTaHOBKH.

31 8
{3x+8y=31 {3x+8y=31 x+§y:%1 =373
-10x-7y=-5 |10x+7y=5 10x+7y =5 10(%1_23’)”3’:5
310 80
———Yy+7y=5
PelriaeM BTOpOE ypaBHEHHE OTHOCUTEIBHO «y»: 3 3 , IPUBEJIEM K 00IIIeMY
3HAMEHATEITIO 1 TaK Kak 37 0, To
310-80y + 21y =15
-59y =15-310
—295
~5Qy =-295; y=——"=5
y y 59
y =5, Torma X:3_1_§'5:g_4_02_g:_3
3 3 3 3 3
Otser: (-3;5).
2) Criocob anredpandeckoro CIoKeHMs
3x+8y=31

-10x-7y=-5 15



YpaBHSIEM 10 MOTYJTIO KO3 (PUIIMEHTHI IPH X, IS 3TOTO YMHOKUM IIepBoe ypaBHeHHe Ha 10, a
BTOpOE — Ha 3.

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

3) 'paduueckuii criocol (cineayeT HOMHHUTh, YTO PE3yJIbTaThl MOTYT OBITh MOJYYEHBI
IPUOIINKEHHO, YTO MOXKHO OOBSICHUTDH HAILIUM 3pEHHEM, YMEHHEM IPOBOIUTH JIMHUHU, BBIOOPOM
MacmTaba, Hey100CTBOM 3aIlUCH YUCIIa U T.JI.)

3x+8y =31
-10x-7y=-5
I'pacdukoM kaxxaoro ypaBHeHuUs siBIsieTCs npsamMas (puc.l), a mpsMas onpeaensercs AByMs TOUKaMH.
3x+8y=31
x=0;, y= EL = 3Z
8 8
X=2;6+8y =31

31-6 25 1

: y="— 3=
§ SN i p -10x-7y=-5
' \ as
: : 3 10x+7y =5
. .

15 y 7
1 x=2;20+7y=5;
05

5 45 4 a8 :4 R R B NSO I lé 7y:—]_5;y:—?:—2%
! Ortser: (-3; 5).
15

®opma npeacraBiaeHust pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ounenku:

16



Ouenka "oTJaMYHO" CTaBUTCSA, €ClM paboTa BBHIMIOJHEHA B TMOJHOM OOBEME C COOJIOIEHUEM
HE0OXOIMMOM TIOCTIEOBATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka "'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 TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MIPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIBHO' CTaBUTCS, €CJIU pad0Ta BBHIMOJHEHA HE TIOJHOCTHIO MIIH 00BEM
BBITIOJTHEHHOW YacTH PabOTHI HE MO3BOJISET CENATh MPABIIILHBIX BHIBOJIOB.

Tema 1.1 Pa3zBuTHE NOHATHSA 0 YHCTIE
IIpakTHyeckoe 3anaTHE NeS
«Pelienue pannoHaJbLHbIX HEPABEHCTB)»

Heanb pa6orei: Lenb paboThl: MOBTOPEHUE paHEe H3YUCHHOTO Mmarepuaia, 3aKpeIUICHuE
TEOPETUYECCKHUX 3HAHMI, IPUMCHEHUE TEOPETHUECKUX 3HAHHUH K PEIICHHUIO TPAKTUYCCKHX 3a/1a4.

Boinosinenue padorsl cnocodcTBYeT GOPMHUPOBAHMIO:

[Ip63 ymeHue omepupoBaTh MOHATUSMHU: pPALMOHAIbHBIE, HUPPALMOHAIbHBIE, I10KAa3aTelbHBIE,
CTEIEeHHbIE, JOrapu(pMHUUECKUE, TPUTOHOMETPUUYECKUE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[Ipy7 ymeHue onepupoBaTh NOHATHSIMHE: TOXKIECTBO, TOKIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMAa YPABHEHUI U HEPABEHCTB, PABHOCWJIBLHOCTh YPAaBHEHH, HEPAaBEHCTB U CHCTEM,
pallnOHAJIBHBIC, HppalrOHAIbHBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(l)MI/I'-IeCKI/IQ
TPUTOHOMETPUUYECKUE YpaBHEHUs, HEPABEHCTBA U CUCTEMbl; YMEHHE PEIIaTh YPaBHEHUS, HEPABEHCTBA U
CHUCTCMBI C ITIOMOIIBIO PA3JIMYHBIX ITPUCMOB; PCIIATh YPABHCHUSA, HCPABCHCTBA U CUCTCMBI C ITapaMETPOM;
IIPUMEHSTh YpaBHEHMS, HEPABEHCTBA, UX CUCTEMBI U1 PELICHMs MAaTEMAaTUYECKUX 3a7ad M 3a4ad U3
pa3aMyYHbIX 00JacTel HayKHU U pealibHOM ku3HU; MaTepuajibHOe obecnieyeHue:

WNHauBuayanbHble 3aaHNsL, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTBI JIEKIIWH.

3az1a}me: PCeUINUTL palluOHAJILHBIC HCPABCHCTBA:!

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

3. 5x—2-3x*>0

ITopsinok BbINoJIHEHUs padoOThI:

[Ipu pemeHrM HEPAaBEHCTB HCIIOJIB3YIOTCS CIEAYIOIINE NMpaBUiIa MpeoOpa3oBaHUs HEPABEHCTB B
PaBHOCHJIBHBIE:

a) KaKkoii- 1100 uJeH HepaBeHCTBa MOKHO IEPEHECTH U3 OJTHOM ero

YacTH B JAPYryl0 C TNPOTUBOMOJIOKHBIM 3HAKOM, OCTaBHB IPH 3TOM  0e3 W3MEHEHHs 3HaK
HEpaBEHCTBA;

6) o0e yacTH HEpaBEHCTBA MOXHO YMHOXXWUTh WM Pa3felUTh HA OJAHO TO K€ MOJOXKHUTEIbHOE
YHCII0, OCTABHB IIPH ATOM 0€3 N3MEHEHHS 3HaK HEPaBEHCTBA;

B) 00€ 4acTH HEepaBEHCTBA MOXKHO YMHOXHTh WJIM pa3/IeNIUTh Ha OHO U TO Y€ OTPULIATENIbHOE YHCIIO,
HU3MCHHB IIpU 5TOM 3HAaK HCPABCHCTBA Ha HpOTI/IBOHOJ'IO)KHBII\/II

Ipu pereHny cucTeM HEPaBEHCTB HYXKHO PEIINTh KKI0€ U3 HUX U BHIOPATh 00IlIee pelieHue.
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Pemnm HepaBeHCTBa.
7x-1 2x-5_ 7
+ >—
2 5 10

[lepenecem Bce 4ICHBI B JIEBYIO YacTh M MPUBEAEM K OOIIEeMy 3HaAMEHATENI0. OOIINK 3HAMEHATEh

10, TaK KaK 3HaMCHATCJIb HE COACPKUT nepeMeHHoﬁ, TO B I[aJIBHCfIHICM €ro MOXHO HC IINCAaTb

l. Bx—

(ommycTuTs).
50X —5(7x—1)+2(2x~5)~7 >0
50x—-35x+5+4x-10-7>0
19x-12>0
19x>12

2. |5—2X| < 3TO ecTh
-3<5-2x<3

I/ICHOJ'IIBYH CBOMCTBA YHCJIOBBIX HEPaBCHCTB, UMCEM

Y, >

-3 3

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

4>x>1 < 1<x<4
N MOXXHO 3aIIiuCaTh B BUAC CUCTCMbI HepaBeHCTB

5-2x<3 -2X<3-5 —2X < -2 Xx>1
5-2x>-3 -2X>-3-5 |-2x>-8 Xx<4

1l 4 -

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

3x* —5x+2<0
Haiinem kopHU ypaBHEHUS:
18



3x* —5x+2=0
D=25-4-6=1
5+1 . 4 2
Xz == X =1X =573
I'paduxom byakumm Y= 3x* =5X+2 spasercs napabosna (puc.2), BETBU KOTOPOW HaIpPaBJICHBI

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

3

N306pa3um reoMeTpuuecKu:

Pucynoxk 2. I'paduk ¢pyHKIIMN

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

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

®opma npeacraBJIeHUs pe3yJbTaTa: BEIIIOJIHEHHOE 3a/1aHNUE.

Kputepuu onenkmn:

Ouenka "oTau4HO'" cTaBUTCS, ecnu padoTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEe0oOXOIMMOM TOCIIeN0BaTEIbHOCTH JEICTBUI; B OTBETE MNPAaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIlMCH, BBIYMCIIEHUS, PUCYHKH U TpapUKH.

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

Ouenka "y10BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITOJIHEHHOM YacTH TaKOB, YTO IO3BOJIET IMOJYYUTh INPaBUIbHBIE PE3yJdbTaTbl U BBIBOABI; B XOJI€
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIIM paboTa BBHIIIOJIHEHA HE MOJHOCTBHIO WM 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENATh MPABUIIBHBIX BBHIBOJIOB.

Tema 1.3. @yHKuMHU, UX CBOMCTBA, TPaPUKH
IIpakTH4eckoe 3anATHE N26

«Hccaenoanne pynkuuii. CBoiicTBa JHHeHHOMH, KBaAPATUYHOI, KyCOYHO-JIMHEHHOH 1
APOOHO-IMHEHHOH QyHKIUID)

Lesab paGoTbl: HAYYUTHCS ONMPEEIIATh YETHOCTh HEUETHOCTh (DYHKIIMHU, IPOBOIUTH UCCIICAOBAHHE
(GYHKIIUM HA MOHOTOHHOCTB, SKCTPEMYMBI, HYJIH (PYHKIIMU U IPOMEXYTKH 3HAKOIIOCTOSHCTBA.
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BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

[IP64 yMeHHME OINepHpoBaTh MOHATUAMH: (DYHKIUSA, HENpepbIBHAs (QYHKIUS, MPOU3BOIHAS,
nepBooOpa3Hasi, ONpeesICHHbI MHTErpajl; yMEHUE HaXOJUTh HMPOM3BOJHBIC 3JIEMEHTapHBIX (DYHKIIHM,
UCTOJIB3Ysl CIPAaBOYHBIE MAaTEPUANIbl; HCCIEI0BATh B MPOCTEHINNX Cirydasx (pyHKIMHM HA MOHOTOHHOCTb,
HaxoAuTh HauOOJbIIME W HAUMEHbLIME 3HAYeHUs (QYHKUUH; CTPOUTh IpaMKd MHOI'OYJIEHOB C
WCTIOJIb30BAHUEM allapara MaTEeMaTHUYECKOTO aHajH3a; NIPUMEHTh MPOU3BOAHYIO NPH PEIICHUH 3a7ady
Ha JIBWKEHME; pellaTh MIPAKTUKO-OPUEHTUPOBAHHbIEC 3a/laul HAa HAuOOJbIINE U HAaUMEHbIINE 3HAYCHHUS,
Ha HaXO0XJIEHUE MyTH, CKOPOCTH U YCKOPEHHUS;

[IP65 yMeHHE OIepUpOoBaTh IOHITUSAMU: palMOHaIbHas (QYyHKIMs, IOKa3aTenbHas (QYHKLUS,
creneHHast pyHKIus, Jorapupmudeckas QyHKIHs, TPUTOHOMETpHUYECKre (PYHKIMH, oOpaTHbie (QyHKINY;
YMEHUE CTPOUTh I'paUMKU M3YYEHHBIX (YHKLUH, UCHOIb30BaTh rpadUKU IpU M3YyYEHUHU NPOLECCOB U
3aBUCUMOCTEH, TpU pEIIeHUM 3aJad M3 JIPYTUX Y4eOHbIX MPEAMETOB W 3334 U3 PEaTbHON KHU3HH,
BBIpa)XaTh (POPMYJIaMHU 3aBUCUMOCTH MEX]ly BETMUUHAMU;

[Ipy8 ymeHue CcBOOOJHO ONEPUPOBATH MOHATHAMH: Tpaduk GyHKIMM, oOpaTHas QyHKIuS,
KOMIO3ULMs (DyHKIMM, JuHEeHHas (QyHKUUS, KBagpaTUuHas (DYHKIUsS, CTeleHHas (QYHKIMS C LEJbIM
mokaszatejieM, TpPUTOHOMETpudeckne  (yHKIHH, OOpaTHBIE  TPUTOHOMETPHUYECKHE  (DYHKIIHH,
nokaszaTeiabHass M Jorapugmuueckas (QyHKIUM; YMEHHME CTPOMTh Ipadukd (YHKUMHA, BBIIOIHATDH
npeoOpa3oBaHus rpauKoB GbyHKIHH;
YMEHHUE HUCHOJIb30BaTh Ipaduku (YHKUMH [UIs M3y4eHHUs MPOLIECCOB M 3aBUCUMOCTEH NpU pELICeHUU
3aad U3 JPYruxX YYeOHBIX IMPEIMETOB M M3 PEATbHON JKW3HU;BBIpAXaTh (OPMYIaMHU 3aBUCUMOCTH
MEX]y BEJIMYMHAMU; yMeHHue CBOOOJIHO ONEpUPOBATH MOHIATUSMHU: YETHOCTh
(GyHKINH, TEPUOTUIHOCTh (DYHKIMH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTD (DYHKIIUH, SKCTPEMYM
¢byHkuuu, HauOosipllee M HauMMEHbIIEe 3HAueHUs (YHKIMM Ha INPOMEXYTKE, yYMEHUE IPOBOIUTH
uccienoBaHue QyHKIUY; yYMEHHE
UCMOJb30BaTh CBOMcTBa M rpaduku (QyHKUIUH A8 pelieHus YpaBHEHUM, HEpaBeHCTB M 3a1ad C
rnapameTpamu; u300paXkaTh Ha KOOPJUHATHOM IJIOCKOCTH MHOXKECTBA PEIICHHUI YpaBHEHHI, HEPABEHCTB
U UX CHCTEM.

MarepuanbHoe o0ecnieyeHue:

WuauBuyanbHbIe 3aJJaHNs, CIIPAaBOYHBIE MaTEpUaIIbl, KOHCIIEKTHI JIEKIU.

3ananmne:
. X
1. Haiitu oGnacte onpenenenust QyHkuuu y =
x%+x
3
X
2. Uccenenoars GyHKIMIO Y = ————— Ha YETHOCTb.
2(x+5)
3. HccnenoBath pyHknmio y =6+x -(2x —1) Ha MOHOTOHHOCTBH M 3HAaKOIIOCTOSTHCTBO.

Ilopsinok BbINOJHEHHSI padOThHI:

1) Haiigute obnacts onpenenenus GyHKINU.

Jlji HaX0XKJIeHUs! IPOMEXKYTKOB 3HAKOMOCTOSHCTBA HAUAUTE TOUKHU MEpECceueHus ¢ 0chlo abcuuce,
pemnB ypaBHenue y=0. Halinennsle KopHM paccTraBbTe Ha ocd OX B NOpSAJIKE BO3PACTAaHUSA U HalUTE
3HAK (PYHKIIMM Ha KaXXJI0M U3 MOJy4YE€HHBIX HHTEPBAIOB. 3alUIINTE PE3yJIbTaT.

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

1.3amenure aprymenT pynkuuu x Ha "-x". IlomcraBbTe 3TOT apryMeHT B (PyHKIIMOHAIBHOE
BBIPAKCHHUE.
2.Y1upocTuTe BbIpaKEHNUE.
3.Takum 06pa3oM, Bl HOJTYUHIIU OAHY U Ty ke (DYHKIUIO, 3aUCAHHYIO JJIs apryMeHToB "X"
n'"-x". [TocMoTpuTE Ha BE ATH 3aIUCH.
Ecmu y(-x) = y(X), To 3T0 ueTHast pyHKIIHSI.

20



Ecmu y(-X) =- y(X), TO 3T0 HeYeTHast PYHKITU.

Ecnu ke npo QyHKIHMIO HEb3sl CKa3aTh, 4To Y(-X)=y(X) win y(-X)=-y(X), TO M0 CBOWCTBY YETHOCTH
3TO pyHKIMS 001Iero Buaa. To eCTh, OHA HE SBJISCTCS HA YETHOM, HU HEUETHOM.

4.3anuiiure ceIaHHble BAMH BBIBOJIBI.

3) Haiiaute oOnacth ompeneneHus GYyHKIUM M HYIW (QYHKIWH, €CIM OHM ecTh. Mcciemyiite
(GYHKIIHMIO HAa MOHOTOHHOCTD Ha MOJYYCHHBIX HHTEPBaJIax.

Oyukius F(X) Ha3pIBaeTCs Bo3pacTalolieil Ha oTpe3ke [a,b] , eciu as m00BIX IBYX TOYEK X1 U
X2 u3 [a,b] cnpaBemamuBo HepaBeHcTBO F(X1) < F(X2), korma xij< Xo.

Oyukius F(X) HaspiBaeTcs yobIBaloweii Ha oTpe3ke [a,b] , ecnu s mo0OBIX ABYX TOYEK Xp U
x2 u3 [a,b] cmpaBemmBo HepaBeHcTBO F(X1) > F(X2), korma x1 < Xa .

. X
1) Haiitu obnacts onpezeneHust QyHKIUU Y = ——— U NPOMEKYTKH 3HAKOIOCTOSIHCTBA.
x%+x
Pemenue:
1. O6uacTh onpenenenus GyHkuuu: x> +x = 0,x(x +1) = 0,x, =0, x, # —1.PaccMotpum Tpu

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

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

X
Vx? +x
3. Haiinem 3Hak ¢yHkiuu Ha uHTepBasiaXx (—oo;—1)u(0;+0). Ha unrepBane (—o;—1) y <0 , Ha
uatepBasie (0;4+00) y>0.
3
X
2) HccnenoBath GyHKIMIO Y = ————— Ha YETHOCTb.
2(x+5)

Pemtenne: OOnacte ompenenenus. DyHKIUS OmpenesneHa s BCEX X KPOME TeX, KOTOphIe
oOpamarT 3HaMeHaTeb B HYJb: X=-5, T0 ecThb D(y)= (—o0;—5) U (-5;+0). T.k. 00s1acTh ONpeIeIICHUS HE
CHMMETPHUYHA , TO II0 CBOWCTBY YETHOCTH 3TO (YHKIHs oOmero Buaa. To ecTh, OHAa HE SBISETCS HH
YeTHOM, HU HEUETHOM.

3) UccnenoBate  QyHKIUIO ) = 6\/7 (2x-1) HA MOHOTOHHOCTh U  TIPOMEXYTKH
3HAKOIOCTOSIHCTBA.

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

Hymu ¢pyakmuu: x3=0, x,=0,5.

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

[TpoMeXyTKH MOHOTOHHOCTH: JIOTHYHO paccmaTpuBaTh uHTepBan (0,5+00). C Bo3pacTaHueMm
aprymenTa ot 0,5 10+ 00 (GYHKIIUS BO3paCTaeT.

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kpurtepun onenkn:

Ouenka "oTJMYHO'" CTaBUTCA, €Cid paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HEO0OXOIMMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCe
3aMiCH, BEIYUCIICHUS, PUCYHKH U TPadUKH.

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

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISAET MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MPOBEIEHUS pabOThHI ObUIH JOMYIIEHBI OIIUOKH.

21



Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BBHITIOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBIIIOJIHEHHOH YacTH paGOTbI HC MMO3BOJIACT CACIATh NPABUJIBHBIX BBIBOIOB.

Tema 1.2. ®ynkuuu, ux cBoicTBa, rpadpuKku
IIpakTHyeckoe 3aHATHE N7
«IlocTpoeHnne u ureHne rpapuKoB GyHKIH D)

]_[e.m, paﬁ()T])I: MMOBTOPCHUEC H3YUCHHOTO Marcpuaia;, INPUMCHCHHEC TCOPCTHUYCCKUX 3HaHUM K
PEIICHUIO ITPAKTUYCCKUX 3a1a4.

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:

[IP64 yMeHHE OINepHpOBAaTh MOHATUAMH: (DYHKIUSA, HENpepbIBHAs (QYHKIUS, MPOU3BOIHASI,
nepBooOpasHasi, ONpeesIeHHbI MHTErpajl; yMEHUE HaXOIUTh IPOM3BOJIHBIC 3JIEMEHTapHBIX (YHKLUH,
UCIOJIb3YS CIPAaBOYHbIE MAaTEpUAJIbl; UCCIEA0BATh B MPOCTEHIINX ClydasX (PYHKIMU Ha MOHOTOHHOCTD,
HaxoAuTh HauOOJbIIME W HAUMEHbUIME 3HAueHHs (QYHKUUH; CTPOUTh IpaUKd MHOI'OYJIEHOB C
HCII0JIb30BaHUEM allllapaTa MaTeMaTUYeCKOro aHalln3a; IPUMEHATh NPOU3BOJHYIO IIPU PELICHUH 3a]a4
Ha JIBWKEHME; pellaTh MPAKTUKO-OPHUEHTUPOBAHHbIEC 3a/1aul HAa HAWOOJbIINE U HAaUMEHbIINE 3HAYCHHUS,
Ha HaXO0KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[IP65 yMeHHE OIepUpOBaTh MOHATHUAMHU: palMOHAIbHAS (QYHKIUSA, I[OKa3zaTenbHass (QyHKIMS,
creneHHast pyHKIus, TorapupmMudeckas GyHKIHS, TPUTOHOMETpU4Yeckre GPyHKIH, 00paTHbIe (HYHKINY;
YMEHHUE CTPOUTh I'padMKH M3YUYEHHBIX (DYHKIUH, UCIOIb30BaTh rpadUKyU NpU U3YYEHUHU INPOLIECCOB U
3aBHCUMOCTEH, TpU pEIIeHUH 3aJad M3 JIPYTUX YUeOHBIX NPEIMETOB M 3a7ad M3 PeajbHOW >KU3HHU;
BbIpaXaTh (POPMYJIaMHU 3aBUCMOCTH MEX]y BETMUYNHAMU;

[Ipy8 ymeHue CcBOOOIHO ONEPUPOBaTH MOHATHAMH: Tpaduk GyHKIMM, oOpaTHas QYyHKIUS,
KOMIO3ULMS (DYHKIMH, JTuHEeHHas (QyHKUUS, KBagpaTUuHas (DYHKIUsS, CTeleHHas (QYHKIMS C LEJbIM
MOKa3zarejaeM, TPUTOHOMETPUYECKHE  (YHKIMHM, OOpaTHble  TPUTOHOMETPHUYECKHE  (PYHKIIHH,
nokaszaTeiabHass M Jorapugmuyeckas (QyHKIUH; YMEHHME CTPOMTh TIpadukd (YHKIMHA, BBITOIHATDH
npeoOpa3oBaHus rpaukoB GyHKIM;
YMEHHUE HUCHOJIb30BaTh Ipaduku (YHKUUH JUIs M3y4eHHs IMPOLECCOB M 3aBUCUMOCTEH NpU pELIeHUU
3aa4 U3 JPYTUX y4eOHBIX NPEIMETOB M M3 PEaJbHOW JKU3HU;BBIpaKaTh (OpMynamMu 3aBUCUMOCTHU
MEXy BEIMYMHAMY; yMeHHue CBOOO/IHO ONEpPUPOBATH MOHATHIMU: YETHOCTD
(GyHKIUH, TEPUOANYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTh (DYHKILIMH, SKCTPEMYM
¢byHkuuu, HauOosbllee M HauMEHblee 3HAaueHUs (YHKIMM Ha TNPOMEXYTKE, yYMEHUE MPOBOIUTH
uccienoBaHue QyHKIUY; yMEHHE
UCMOJb30BaTh CBOMCTBa M rpaduku (QYHKIUN A8 pelieHus YpaBHEHUM, HEpaBeHCTB M 3a/lad C
rapameTpamu; u300paXkaTh Ha KOOPAUHATHOM IJIOCKOCTH MHOXKECTBA PEIICHHUI YpaBHEHHI, HEPABEHCTB
U UX CUCTEM.

MarepuanbHoe o0ecnieyeHmne:

WNHauBuayanbHble 3a1aHNsSL, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTBI JIEKIIUH.

3aganue: nocTpoUTh rpaduKu GYHKIUI:
y==3 x —fx—4

Ilopsinok BbINOJHEHHS Pa0OTHI
D)Ipaduk pyskimn y=ax’+Bx-+c, rae a# 0 CTPOMTCS M0 CICAYIOEMY AITOPHTMY:
o  Omnwucare pyHKIMIO, 331aHHYIO HOPMYITOI Fax2+Bx+c, rnea#0;

8
o 3a]1aTh KOOPJMHATHI BEPIIAHbI Xp—- — ) = ax? + éx + ¢ ¥ IOCTPOUTH
2a
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TOYKY Ha KOOPJAMHATHOM IJIOCKOCTH;

o TPOBECTH OCh CHMMETPHH MMapaboIb;

o  OmpenenuTh Hyau (GyHKIMU (€Cau 3TO BO3MOXKHO), TOCTPOUTH TOYKU IO COOTBETCTBYIOUIMM
KOOpJIMHATaM;

o  HaWTH KOOpAUHATHI TOUKHU MepeceueHus rpadruka QyHKIMH C OChIO OpJIUHAT U MOCTPOMTE ee, a
TaKXe IOCTPOUTE TOUKY, € CHMMETPUYHYIO, HA KOOPJAUHATHOMN IUIOCKOCTH;

o  HalTH, eciii HeOOXOAUMO, KOOPAUHATHI JOTIOJTHUTEIbHBIX TOYECK;

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

o B KBaApaTHOM TpexuieHe X°+PX-+( BHIICIMM IIOIHBI KBagpaT: X>+px+q = (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 [Jenaem mapannenbHbId MEPEHOC BAOJb OCH opauHAT Ha IBl enunui BBepx, eciu B> 0 wim
BHU3, eclii B< 0.

3) UroOwel moctpouTh Trpaduk GyHKIUHA Fx2+3 MOCTpOoUM Tpaduk (QyHKIIIH y=x2 U creiaeM
napajuleNbHbIN nepeHoc BAoiab ocu Oy Ha 3 eAMHUIIBI BBEPX.

Xoa paGoTsI:

3 ? e
1)IToctpoum rpaduk pyHKmmn * Jx® —fx 4.

y:—3x2 —-tx—4

Pemenue: KBaJlpaTU4Has, rpaduk —
napa6ona, % = -5 —i=l CIICIOBATENILHO, BETBU HAIPABIICHBI BHU3.
Koopaunate! Beprumnsr: (—1;-1).
ti 4]
xﬁ e ;
2-3) -4
Vg =-3(-1)? —6f-1)-4=-34+6-4=-1I
Hynu ¢pynakiuu:
~ixf —6x-4=0,

izl +6x+4=10,

a=35 m=3 c=4,

D=m - ac,

D=0-3.4=0_712=-3 -3<0

JleiicTBUTENHHBIX KOpHEH HeT. To ecTh, HET TOUEeK NepecedeHus ¢ 0Chbio abcIucc.
Touka nepeceuenus ¢ OV: (0; —4).

By %=05 1o ¥ =0+0-4=—4.

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

Crpoum rpadux.

2)[Toctpoum  rpaduk  QyHKIUK y:X2-4x+3 C  TOMOIIbIO HpeOGpa3OBaHI/II7Ly=x2-4x+3—
KBaJpaTudHas, rpaguk — mapabdona, a=1, 1 >0 cremoBarenbHO, BETBH HANPaBJICHBI BBEPX, T.K. X2-4x+3
=(x-2)>—1, 10 y=(x-2)°— 1. Ctponm rpadux QyHKIHH y=x2 U JIeJIaeM NapajuleIbHbIA IEPEHOC BOJIb
ocu alcuucc Ha 2 €IUHMIIBI BOPABO U BAOJbL OCH opAuHAT Ha 1 enuHuny BHU3. 3) [loctpoum rpaduk
QyHKIHE y=X’-5 ¢ MOMOIIBIO MpeoGpasoBanmii. UTo6bl Ob MOCTPOMTH rpaduk (YHKIHMH y=x-5
noctpouM rpaduk (GyHKIUU y=x2 U caenaeM mapaienbHblil nepeHoc (puc. 3) Baonb ocu Oy Ha 5
€/IMHUI] BHU3.
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Pucynok 3. I'padux dyHkum
®dopma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHCHHOE 33JaHHE.

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBITOJIHEHA B TOJTHOM O0BEME C COOJIOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIMCH, BEIYUCIICHHS, PUCYHKH U TPaQUKH.

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

Ounenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid PabOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISIET MOJIYYHTh MpPaBUJIbHBIE PE3yJIbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObLUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BHIMIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISET CAENaTh MPABUIIBHBIX BBHIBOJIOB.

Tema 1.3. Kopnu, crenenn jiorapugmsbi
IIpakTnyeckoe 3ansaTue Ne 8
«PelieHue HPPAUMOHAJIBLHBIX YPABHEHUI»

Heanb pa6orbi: O0OOMNTE, 3aKPENUTh U CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS NPU PELIeHUN
Pa3IMYHBIX BUJOB UPPALMOHAIBHBIX YPAaBHEHUH.

BbinosiHeHune pa6oThl crioco0cTBYET (POPMUPOBAHUIO:

[1P63 ymeHue omepupoBaTh MOHATUSMH: palMOHAJIbHBIE, HPpALMOHAIBHBIE, ITOKa3aTENIbHBIE,
CTENEeHHbIE, JorapupMuuecKue, TPUrOHOMETPUYECKUE YPAaBHEHHSI U HEPABEHCTBA, UX CUCTEMBI;

[Ipy7 ymMeHue onepupoBaTh MOHATUIMH: TOXAECTBO, TOXKAECTBEHHOE MpeoOpa3zoBaHue, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMa YPAaBHEHWI M HEPABEHCTB, PABHOCWIBHOCTb YPAaBHEHUH, HEPABEHCTB U CUCTEM,
panroHaIbHbIE, MppaLMOHAIIBHEIE, MIOKa3aTeNbHbIE, CTEIICHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKUE YPABHEHMS, HEPABEHCTBA U CUCTEMBI; YMEHHUE pElIaTh YPaBHEHMsI, HEPABCHCTBA U
CUCTEMBI C IOMOIIBIO PA3JIUYHBIX IPUEMOB; PEIIATh YPABHEHHUSI, HEPABEHCTBA U CHUCTEMBI C ITAPAMETPOM;
IIPUMEHATh YpaBHEHMsI, HEPABEHCTBA, UX CHUCTEMbI Ul PELICHUS MAaTEeMaTUYECKUX 3a1ad U 3a7ad M3
pa3IMyYHbIX 00JacTel HayKH U peaibHOM JKU3HHU.
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MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAJIbI, KOHCIICKTHI JICKIHH.

3aganue:
1)Pemnte ypaBHeHUE ™ S—dx=1x+3
2)Pemmts ypaBuenue 9++V/x—-3 =x .

3)Pemmuts ypaBHeHne Vx° —2 =+/3—4x .

4)Pewnts ypasuenue ~4x+2 ++/4x—2 =4

IMopsiiok BbINOJIHEHHUSI PA0OTHI

DIlpu Bo3BEIEeHUMM YpaBHEHHsS B UETHYIO CTEIEHb II0JIy4aeTCsl YpaBHEHHE, SIBIIAIOILEECS
ClleICTBUEM HCXOAHOro. [lo3ToMy BO3MOXXKHO IOSIBJIEHHME ITOCTOPOHHUX PELIEHUH YpaBHEHUs, HO
HEBO3MOXKHA moTepsi kopHel. [IpuunHa npuoOpeTeHuss KOpHEH COCTOUT B TOM, YTO IPU BO3BEICHUM B
YEeTHYIO CTEIECHb YHUCEJI, PaBHBIX 10 aOCOJIIOTHON BEIMYMHE, HO Pa3HBIX IO 3HAKY, MOJy4aeTcs OJAUH U
TOT K€ pe3yJybTar.

Tak Kak MOTYT MOSIBUTHCS MOCTOPOHHHE KOPHH, TO HEOOXOAMMO JeNaTh MPOBEPKY, MOACTABIISS
HalJeHHbIE 3HAYEHUS HEU3BECTHON TOJBKO B II€PBOHAYAJIbHOE YpaBHEHHE, a HE B KakKHUe-TO
IIPOMEKYTOUHBIE.

2) Ilpu pemieHun HMpPpaLMOHAIBHBIX YpPaBHEHUM IOJE3HO Iepel BO3BEAECHHEM 00eux wvactei
YpaBHEHHUsSIT B HEKOTOPYHO CTEleHb 'yeOuHUTh paaukan", TO €CThb MpPEICTaBUTh YypaBHEHUE B

BHHGC’U:} =21INx) _

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

W A(x) = ¥ B(x)

3) YpaBHeHue PaBHOCHUIIBHO KaXKJI0H U3 IBYX CUCTEM

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

Aixy= Bix)
HOCKOJ‘IBKy II0CJIC BO3BCIACHHUA B IleTHYIO CTCIICHb nonyqaeM ypaBHeHI/Ie-CJ'IeI[CTBI/Ie A 0
MBI JOJIDKHBI, peIJ_II/IB €ro, BBISICHHUTBH, HpI/IHaZLJ'Ie)KaT JIn Haﬁ,[[eHHBIe KOpHI/I O6J'IaCTI/I OHpC,Z[eJ'IeHI/UI

HCXOJHOTO YPaBHEHHS, TO €CTb BBINOJIHSIETCS JU HEPABEHCTBO Alx) 20 (vmm B(x)=z0 ). U3 stux
CHCTEM BBIOMPAIOT AJIsl PELIEHUs Ty, B KOTOPOH HEPABEHCTBO MPOIILIE.

4) Bo3Beznere 00e yacTH ypaBHEHHs B KBaJpaT M INPOU3BEJETE NPUBEICHUE MOJOOHBIX WICHOB,
MIEPEHECUTE CllaraeMble U3 OJJHOW YacTH paBEHCTBA B Apyryro. Yeaunurte paaukai. CHOBa BO3BeAUTe 00e
4acTH ypaBHEHUs B KBajpat. PemmTe nonydeHHoe ypaHeHue. Crenaite npoBepKy.

Xon paborsr:

1) Pemmnth ypaBHEHUE

Af=3x+3=x-1
EA(x) = B(x)

AKKypaTHOC BO3BCACHUC B UYCTHYKO CTCICHb YpPAaBHCHHUA BHUIA ° COCTOUT B
nepexonec K paBHOCHHBHOﬁ €My CUCTCMC
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: ) |'A{x} = B*(x),
Ay = Bixy —-=
| B(x) =0

Blxy=10 N
HepaBeHCTBO e B OTOHM CHCTCMC BBIpa)I(aeT yCJ'IOBI/Ie, HpI/I KOTOpOM ypaBHeHI/Ie MOXHO
BO3BOJIUTH B quHyIO CTCIICHb, OTCCKACT HOCTOpOHHI/Ie peLHeHI/ISI H IIO3BOJISICT OGXOI[I/ITBCH 663 HpOBepKI/I.

YpaBHenue Jr+3=x-1 PaBHOCHUIIBHO CUCTEME
|3-3x=(x-1)0°,

|x-120
2 Y=
Pewas nepBoe ypaBHeHHe 5Toil chcTeMbl, paBHOCHIbHOE ypashenuio * T X~ 2=0  pogyaum
KOPHH 1 =1, %52

BTOpOfI KOpE€Hb HE YIOBJICTBOPACT HCPABECHCTBY CHCTEMBI H, CJIICOAOBATCIbHO, ABJIACTCA
IMOCTOPOHHHM KOPHEM HCXOJHOI'0 YpAaBHCHHA.

Oreer. =1,
2)PelnTh ypaBHEHHE

X+~2x+3=0

r — i3 —

Pemenne: MeTox yeAMHEHNUs pajiKalla IPUBOLUT K ypaBHEeHH0 V=X +3 =0 —X
DTO ypaBHEHHE PABHOCUIILHO CHCTEME

’ Py 2

|20+ 3=(6-x)",

6—x 20

. x =11 _x,=3
Pemas mepBoe  ypaBHEHHME OTOH  CHCTEMBI, IOJYYHM  KOPHH u , HO
yenosue ¥ — X = 0 ppmonmsieres Tombko s X =3

Orger. ¥ =3,

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

2
. _ -
Pelrast mepBoe ypaBHEHHME JTOi CUCTEMBI, PABHOCHJIBLHOE ypaBHeHHi0 — + T4+ = 0 , TIOITy4UM

xn=-1_=x,=1
KOpHH " .
i _ o
OJIHAaKO TIPH ITHX 3HAYEHMSX X HE BBHITIOJHACTCS HepaBeHCTBO — 0L 4= 'U', U TIOTOMY JaHHOE
YPaBHEHHUE HE UMEET KOPHEU.
OtBet. Kopheii Her.

4)Peinth ypaBHEHME
x5 4a20-x= 7
Pemenne: Bo3enem o0e vacTu ypaBHEHHS B KBaJpaT M IPOU3BEAEM IpPHUBENECHUE MOJO00HBIX

YJICHOB, IEPEHOC CJIaraeMbIX U3 OJHOM YaCTH PaBEHCTBA B PYTYI0 M YMHOKEHHE 00enx yacted Ha 1/2.
B pesynprare nosryuum ypaBHEHHE

5 Hy—y =173
"JI[I+ - 20-x J“', ABIIAIOIICCCA CIACACTBUEM HMCXOIHOTO. CHoBa BO3BCICM 00e uacTu

ypaBHeHUs B kBajpat. [lonydynm ypaBHeHne
(x+3H20-x)=144

KOTOPOE MIPUBOJAUTCS K BUTY % T 1sx+ =0
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D10 ypaBHEHHE (TaKXkKe SBIIAIOIIEECS CIEICTBUEM UCXOAHOI0) UMEET KOPHU

=4 x =11

O0a KopHS, KaK TTOKa3bIBaCT MPOBEPKA, YIOBICTBOPSIIOT HCXOJIHOMY YPAaBHEHHIO.
OTBer.

X, = -I1 x, =11 _

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

Kpurepun oneHku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOJHOM O0BEME C COOJIIO/ICHUEM
HEOOXOIMMOM IOCIIeI0BATEILHOCTH JICUCTBHI; B OTBETE MPABWIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIUCH U BBIYHMCIICHUS.

Ouenka '"xopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAaHMS K OIEHKE "OTIWYHO", HO JOIYIICHBI
2-3 HenmouerTa.

Ounenka "yI10BJIeTBOPUTEIBHO'  CTAaBUTCS, €CliM PadOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT TMOJYYUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJIBI, B XOJE
MPOBeICHUS pabOThI ObUTH AOMYIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJIBHO' CTaBUTCS, €CJIU pabOTa BBHIMOJHEHA HE TIOJHOCTHIO MM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACIATh MPABHIIBHBIX BHIBOJIOB.

Tema 1.3. Kopuu, crenenn jsorapugmbl
IIpakTuyeckoe 3ansaTue Ne9
«IIpeoGpa3oBaHus BbIpaKeHUIl, COIEPKAMMX CTENEHH U PATUKAIbD)

Heanb pa6orbl: O0OOMNTE, 3aKPENUTh U CUCTEMATH3MPOBATh 3HAHMS YYAIMXCS NPU PELICHUU
KOHKPETHBIX 33/1aHUi 110 TeMe

BbinosiHeHune pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

[1P62 ymeHue onepupoBaTh MOHATUAMU: CTENEHb YWCIHA, JIOTapu(dM Yucia; yMEHHE BBINOJIHATh
BBIUMCJICHHE 3HAYEHUH U NpeoOpa30BaHusl BHIPAKEHUH CO CTENEHSIMHU U Jlorapupmamu, npeoOpa3oBaHus
IpOOHO-pallMOHATIBHBIX BBIPAKEHUI;

[Ipy6 ymeHue pemats TEKCTOBBIC 33]]a4M Pa3HBIX THIIOB (B TOM YHMCIIE Ha MPOLEHTHI, TOJU U YacTH,
Ha JIBKEHHE, paboTy, CTOUMOCTh TOBAapOB M YCIIYT, HAJIOTH, 3aJ1a4ui U3 00J1aCTH YIpaBICHUS JTUUYHBIMU U
ceMeMHbIMU (PUHAHCAMU); COCTABIIATh BHIPAKEHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO
3aJ]auu, UCCIIEZI0BATh MOJYYEHHOE PEIIeHNE U OLIEHUBATh MPaBI0NOJOOHOCTh PE3yIbTaTOB.

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

3ananue:
1) [IpoBecTH ynpolieHue CTENeHeN ¢ paliOHaIbHbIM II0Ka3aTeIEM:
3c?d® —cd,,
a) ———(—)".
16x°y™ "4xy

a+a’
6) (——) .

-3 3
a +a
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ava +bv/b 2/b
prrw e LN et

Ilopsi1oK BHINOJIHEHHS PA0OTHI
1) a) BelHecHTe B3HAaK MHHYC W3 I[POM3BEICHHS. BOCHOIB3yHTECh CBOWCTBOM CTEIEHH C
OTpPHUIATEILHBIM TOKa3aTeleM. YIOTPEOUTEe CBOWCTBO BOCIPOM3BEACHUS BO BTOPYIO cCTeleHb. Jlis
OKOHYATEJIHOTO YIPOIIEHUS STOTO IpHUMEPAa BOCIOJIB3YHTECh MPAaBWIOM YyMHOXEHUs napobeii. B
MOCIICHEM IIare BOCTIOIb3YHTECh JICIICHUEM CTETICHEH C OJJMHAKOBBIM ITOKa3aTeIIeM.

0) B aToM ciiydae Haj0 IPUMEHUT CBOWCTBO CTEIECHEH C OTPHUIATEIbHBIM ToKa3zareieM. UToObl
pasrpy3uTh MOJIYYCHHYIO Ipo0b, HAJIO IPeoOpazoBatTh ATy IpoOk B aeneHue. [IpuBectu apodh Kk odmemy
3HAMEHATENI0 M TPOU3BECTH CIIOKEHHE Jpobeit ¢ obmuM 3HameHaTeneM. [lociaeaHum marom cuenaTth
COKpallleHHE.

2) Ompenennte MNOPSAOK AEHCTBHSA. BbIpakeHHe B IIEpBOM CKOOKE MPHBEIUTE K O0OIIEMY
3HAMCHATENI0, B YHUCIHTEJIC CACNAiTe TPYNIHUPOBKY M BHIHECHTE OOIIMIA MHOXHUTEIb 32 CKOOKY.
BeimonHuTe neneHue, cokparute Ha oOmuid MHOXHUTENb. [locnenHee neiicTBue — CloXKeHUE APOOEH c
OJIMHAKOBBIMH 3HaMeHaTesIMu. [IpuBeuTe MoJ00HbBIE CllaracMbIe.

2) BeInosnHuTh AeicTBUS: (——————

Xoa padoTsl

6\-3 2\4 6 7.,557
()R Xy _
2.3 10,,10,17
Xy Xyz
Buauane HaJ10 ITPOBCCTU PACKPBITHC CKO6OK, AJI1 5TOTO BOCIIOJIB3YEMC s CBOMCTBOM CTEIICHEH.

1) YnpocTuTth BhIpakeHue:

(-3)6) ,.(4-2)
X Xy 7-10. 5-10.,7-17 -3 5,-10_
= - — xS0 7T _ 123y 357
X
BOCHOHBSyeMCH CBOﬁCTBOM CTeHeHeﬁ C OTpHULATCIbHBIM IIOKA3aTCIICM.
_y’ 1
T 12 3.5-10"°
X e ysz 0
3 1
Otser y12_ 3.5,10
X x°y’z

2) YIpocTuTh BhIpOKCHUE

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

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

3

q)OpMy.TIa N3 yCJIOBHI 3a1a4U MOCJIC 3aMCHBI 6y):[eT BBITTIAACTD TaK: 2 B .
a +a +a a —a

3amernm, uto a’-a=a(a’- 13)=a(a- 1 )(az+a+ 1).

Tor a+l 1 a+1 a(a—l)(a2+a+1)_ o
o a3+a2+a.a4—a_a(a2+a+l). 1 =(a+hla-h=a -1

Bepnemcs k 3amene: a’-1=x-1.

Otger: x-1.

®opMma npeacTaBJICHUs Pe3y/IbTaTa: BBIIIOJIHEHHOE 3a/1aHNE
Kpurepum ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Cid padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
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HeoOXOIMMOM TOCIEeN0BaTEIbHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aMUCH U BBIYUCIICHUSI.

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

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJISECT MOJYYUTh NPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeACHUS PAaOOTHI OBUIH TOTYIIEHBI OMTUOKH.

OueHka ""Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBHIBOJIOB.

Tema 1.3. KopHu, crenenn jorapugmbl
IMpakTnyeckoe 3ansaTue Ne 10
«Pemenne nmoka3zareJbHbIX YPABHEHUI»

Heap padorbi: O600MMNTH, 3aKPENUTh M CHUCTEMATU3UPOBATh 3HAHUS YYALIUXCS MPU PEIICHUU
KOHKPETHBIX 33JJaHUH 10 TEME

BoinosiHeHue padoThbl cOCOGCTBYET (POPMHUPOBAHUIO

I1P62 ymeHue onepupoBaTh MOHATUAMU: CTENEHb YMCIA, JIOTapu(M YHcIa; yMEHHUE BBINNOJIHAThH
BBIUMCIICHUE 3HAUYCHUH M TpeoO0pa3oBaHMs BRIPAKEHHUI CO CTETIEHAMH U Jiorapudmamu, mpeoOpa3oBaHus
IpoOHO-pallMOHATIBHBIX BBIPAKEHUI;

[Ip63 ymeHue omnepupoBaTh TMOHSATHSIMH: pPalMOHAIBHBIC, WpPpAlMOHAIBHBIC, ITOKa3aTEeIIbHBIE,
CTEIIEHHbIE, JOrapu(PMHUUECKUE, TPUTOHOMETPUUYECKHE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[1Py7 ymenue onepupoBaTh NOHATUSAMU: TOKIECTBO, TOXKIAECTBEHHOE IPe0Opa30BaHUE, YpaBHEHUE,
HEpaBEHCTBO, CUCTEMAa YPABHEHUI U HEPABEHCTB, PABHOCWJIBLHOCTh YPAaBHEHH, HEPABEHCTB U CHCTEM,
panroHaIbHbIE, MppalroHaIbHBIE, noKa3aTeJbHbIE, CTETICHHBIE, JorapupMUIecKue,
TPUTOHOMETPUUYECKUE YpaBHEHUs, HEPABEHCTBA U CUCTEMbl; YMEHHE PEIIaTh YPaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JINYHBIX TPUEMOB; PEIIaTh YPAaBHEHHUS, HEPABEHCTBA U CHCTEMBI C TTapaMETPOM;
IPUMEHATh YPaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI JUIsl PEIICHUS MaTeMaTHYeCKHX 3a7ad M 33734 U3
pa3aMyYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

[IPy8 ymeHue cBOOOAHO oOmepupoBaTh MOHATUAMHU: Tpaduk QyHKIUHM, oOpaTHas GyHKLUS,
KOMIIO3UIMS (PYHKUIMH, JMHEHHas (QYyHKUMS, KBaapaTuyHas (QYHKUMsS, CTeNEeHHas (YHKIUS C LEJIbIM
nokaszaTejieM, TpPUTOHOMETpudyeckue  (yHKIMM, OOpaTHble  TPUTOHOMETpUYECKHe  (YHKIIHH,
MoKasareiabHass M Jorapupmuyeckas (yHKIUU; yMEHHUE CTPOUTh TIpaduku (QYHKIUHM, BBITOIHATH
npeoOpa3oBaHus rpauKoB GbyHKIM;
YMEHHE HWCIOIb30BaTh Tpaduku (YyHKIHMN JUISI U3yYEHHs TPOIECCOB M 3aBHCUMOCTEH TMpPH pelIeHHH
3ajjad4 U3 JPYruX Y4eOHBIX IMPEIMETOB M M3 PEalbHOM JKU3HU;BBIpaKaTh (OPMYJIaMHU 3aBUCUMOCTH
MEXy BEIIMYHHAMHU; yMEHHUE CBOOOIHO ONEpUPOBATh MOHITHUSIMHU: YETHOCTD
(GyHKINH, TEPUOIUYHOCTh (DYHKIIMH, OTPAHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢byHknuu, HawOoJbIIee W HaWMEHbIee 3HA4YeHUS (YHKIMM Ha TPOMEXKYTKE, yYMEHHE MPOBOIUTH
ucclieioBaHue PyHKIUHY; yMeHue
WCTIOJNB30BaTh CBOWCTBa W rpaduku (QYHKIUH A pelmeHus ypaBHEHWH, HEPaBEHCTB M 3a/1ad C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHHUH, HEPABEHCTB
U VX CHCTEM.

MarepunanbHoe obecrniedeHue:

WupuBuyanbHbIC 3aJaHNs, CIIPAaBOYHBIE MAaTEPUATbI, KOHCTIEKTHI JICKITHA.

3aganue:
Pemnts ypaBHeHue:
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a X2—4,5. :i’
) 3 V3 5
B) 01%°-05.,/01=0,001;

c) 4'(116JX _17.(}JX+4:0.

ITopsinok BbINOJIHEHHUSI PA0OTHI:

a-8) O6e 4acTH ypaBHEHHs IIPHBOAMM K oiHoMy ocHoBaumio: a'™ =a®® rme (a>0,a #1)
3ateM ucnonssyem cienyromee coiictso: ( a'® =a®? )< (f(x) = D(X)).

¢) PemaeM kBajipaTHOE ypaBHEHHE OTHOCHTENILHO IepeMeHHoi (1/4)”,

Xox padoThl
Pewure ypaBHEHHE: O’1x2—0,5 -4/0,1=0,001.

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

2
01%-05.010° 013 o 01*" —05+05 093 01 2 _ 0413 3aTem peraem ypaBHEHHE:

x2=3:x1:—ﬁ,x2 =3.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHHe

Kputepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHUEM
HEOOXOMMO TIOCIIEIOBATEIFHOCTH JCWCTBUI; B OTBETE MPABHJIBHO M AaKKypaTHO BBIMOJHEHBI BCE
3aMKCy U BBIYUCIICHUS.

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

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITNIOJTHEHHON 4YacTU TAaKOB, YTO IO3BOJISIET IOJyYUTh MPAaBUIIBHBIE PE3YJIbTaThl U BBIBOJBIL, B XOE
MPOBEACHUS PAOOTHI OBUIH JOMYIIEHBI OITHOKHU.

Ounenka ""Hey10BJIETBOPUTEJIBHO'" CTaBUTCS, €CIIM paboTa BBHIIOJIHEHA HE MOJHOCTHIO WIH 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIIBHBIX BBHIBOJIOB.

Tema 1.3. KopHu, crenenu jorapupmsol
IpakTnyeckoe 3ansitue Ne 11
«Pemenue nokazareJbHbIX HEPABEHCTB

Heap padorbi: O600MMUTH, 3aKPENUTh U CHUCTEMATU3UPOBATh 3HAHUS y4YalIUXCA MPU PEIIeHUU
KOHKPETHBIX 3a/IaHUl 110 TEME

BbinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

[1P62 ymeHue omepupoBaTh MOHATHAMHU: CTEIIEHb YMCIA, JIOTapu(M dYrcia; yMEHHE BBITIOIHSTH
BBIUUCIICHUE 3HAUEHHUI U MpeoOpazoBaHMsl BIPAKEHHH CO CTETEHAMH U Jorapudmamu, npeodpa3oBaHus
JTPOOHO-palMOHATBFHBIX BEIPAKECHUI,

[1P63 ymeHue omepupoBaTh MNMOHATUSAMH: palMOHAJIbHBIE, HpPpAIMOHAIbHBIE, I1OKa3aTeNIbHBIE,
CTCIICHHBIC, J'IOFapI/I(bMI/I‘—IeCKI/Ie, TPUTOHOMECTPHYCCKUEC YPABHCHUSA U HEPABCHCTBA, UX CUCTEMEIL,

IIpy7 ymeHue onepupoBaTh HOHATHAMU: TOXKIECTBO, TOKIECTBEHHOE IPeoOpa3oBaHue, ypaBHEHHE,
HEPaBCHCTBO, CHUCTEMA ypaBHeHI/II\/’I 1 HCPABCHCTB, PAaBHOCUJIBHOCTDH ypaBHeHHﬁ, HCPaBCHCTB U CHUCTEM,
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palyoHaIbHbIE, UppaloHaJIbHBIE, NOKa3aTesbHbIE, CTEIIEHHBIE, JorapupmMuyuecKue,
TPUTOHOMETPHUYECKUE YpaBHEHUS, HEPABEHCTBA U CHCTEMbI; YMEHHE PEIIaTh YPaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JINYHBIX IPUEMOB; PEIlIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMETPOM;
NPUMEHSATh YPaBHEHUS, HEPABEHCTBA, UX CHUCTEMbI JJIsl PELICHUS MaTEeMaTHYeCKUX 33134 M 33734 M3
pa3nuyHbIX 001acTel HAyKU U peaslbHOM KHU3HH;

[Ipy8 ymeHue CcBOOOJHO OMEpPUPOBATH MOHATUSAMH: Tpaduk QyHKIMH, oOpaTHas QyHKIHS,
KoMmno3uuus (GpyHKOMM, JuHeHas (QyHKOUs, KBagpaTHuHass (QyHKIMs, cTeNeHHas (QYHKUUS C LEIbIM
mokaszaTejieM, TPUTOHOMETpudeckue  (yHKIHMHM, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
nokaszaTejabHass M Jorapugmuueckas (QyHKUUH; YMEHHME CTPOMTh Ipadukd (YHKUHUHA, BBIIOIHATDH
npeoOpa3oBaHus rpauKoB GbyHKUIMH;
YMEHHUE HCHOJIb30BaTh Ipaduku (yHKUMH JUIsl U3y4EHMs] IPOLIECCOB M 3aBUCUMOCTEH IpPU peLIeHUH
3ajad U3 JPYruxX Y4eOHBIX IMPEIMETOB U M3 PEANTbHOHM JKW3HU;BBIpAKaTh (OPMYIaMHU 3aBUCUMOCTH
MEX]y BEJIMYMHAMU; yMeHHue CBOOOHO ONEPUPOBATH MOHATHSIMU: YETHOCTb
(GyHKINH, TEPUOIUYHOCTh (DYHKIMH, OTPAHUYCHHOCTh (DYHKIIMHM, MOHOTOHHOCTb (DYHKITUH, SKCTPEMYM
¢GbyHkuuu, HauOosbllee M HauMEHblee 3HAaueHUs (YHKIMHM Ha IMPOMEXYTKE, yYMEHUE IPOBOIUTH
UCCIieIoBaHNe (PYHKIUY; yMeHue
UCMOJb30BaTh CBOMcTBa M rpaduku (QyHKUIUN A0 pelieHus YpaBHEHUM, HEpaBeHCTB M 3a1ad C
rnapameTpamu; u300paXkaTh Ha KOOPAUHATHOM IJIOCKOCTH MHOXKECTBA PEUICHUN ypaBHEHHI, HEPABEHCTB
U UX CUCTEM;

MaTtepuajbHoe obecnieyeHue:

WnauBuyanbHbIe 3aJJaHUs, CIIPAaBOYHBIE MAaTEpUaIIbl, KOHCIIEKTHI JICKIUH.

3aganue:
Pemnts HepaBeHCTBO:

a) 1045 >-01;
x2-55 3
25\ (27,
B)| =~ — | s
9l

X—4_
¢) 3 3<217

ITopsinok BbIMOJHEHHS Pa0OTHI:
O06e yacTu HEpaBEHCTBA MPUBEAUTE K OJHOMY OCHOBAHHUIO: a'™ - a [Ipu pemieHnn 1aHHOTO
O0<a<l1 a>1

FO) <D F(X) = D(X)’

D(x)

HEPABEHCTBA MMeEET MecTo npeobpaszosanue: a '™ = a®™

Xoa padoTsl

Pemmte HepaBeHCTBO: 5% -2X = 0173,

Pemenne: IIpeoGpasyem HepaBeHcTBO K Bumy: a'™ =a®". Jlns nepoit wacTu HepaBeHCTBa
pcobpasy P y Y

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

(5-2) 1072 <=10" ~10° = x > 3.
(I)opMa NpeaAcCTaBJICHUSA PE3yabTaTa: BEIIIOJIHCHHOC 3a/IaHNE

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €CliM padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIO/IEHUEM
HEO0OXOIMMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

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

Ouenka "'yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJE
MIPOBEICHUS pa0OTHI OBUTH JOMYIIEHBI OIIHOKH.

Ouenka ""Hey/10BJIETBOPUTEJIbHO' CTaBUTCS, €CIIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CENATh MPABIIILHBIX BEIBOJIOB.

Tema 1.3. KopHu, crenenn jorapupmsol
IIpakTHyeckoe 3ansaTue Ne 12
«Pemenne nokazareJbHbIX ypaBHEHUI 1 HEPABEHCTB)

Heas padorsr: O0OOMMNTE, 3aKPENUTh U CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS MPU PELICHUU
KOHKPETHBIX 3a/laHUi 110 TeMe

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1P62 ymenue onepupoBaTh MOHSATHAMHU: CTEIEHb YMCIA, JIOTapu(M YUCIa; YMEHHE BBITIOIHSITDH
BBIUMCIICHUE 3HAUEHUH 1 MpeoOpazoBaHMsl BBIPAKEHHUM CO CTENEHAMH U Jorapudmamu, npeodpa3oBaHus
JIPpOOHO-pallMOHATIFHBIX BBHIPAKECHUI;

IIP63 ymeHue omepupoBaTh MHOHATUSAMH: pallMOHAJIbHBIE, HpPpALMOHAIbHBIE, I10Ka3aTeNIbHBIE,
CTETIEHHBIE, JTIOTapU(PMHUECKUE, TPUTOHOMETPHUYECKIE YPABHEHHS U HEPABCHCTBA, UX CUCTEMBI;

IIpy7 ymeHue onepupoBaTh NOHATHAMU: TOXKIECTBO, TOKIECTBEHHOE IPeoOpa3oBaHUE, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YpPaBHEHHI M HEPAaBEHCTB, PaBHOCWJILHOCTb YPAaBHEHUMN, HEPABEHCTB U CHUCTEM,
paloHaJbHBbIE, UppaliOHAJIbHEIE, II0Ka3aTelbHBbIE, CTCIICHHBIE, JorapupmMuyUecKue,
TPUTOHOMETPUYECKHUE YPAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YpaBHEHUS, HEPABEHCTBA U
CUCTEMBI C IIOMOIIBIO PA3JIIMYHBIX IPUEMOB; PELIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C I1ApaMETPOM;
MIPUMEHSTh ypaBHEHHs, HEPABEHCTBA, UX CUCTEMBI Ul pELIeHHMs] MaTeMaTHUYeCKUX 3ajad M 3ajad U3
pa3nuYHbIX 001acTell HayKU U pealbHOM KU3HH;

[Ipy8 ymeHue cBOOOJHO omepupoBaTh MNOHATUSAMHU: rpaduk GyHKIUH, oOpatHas (QyHKIUS,
KOMMO3ULUs (PyHKIMH, TuHEeHHas (QyHKIUSA, KBagpaTU4Has (DyHKIUS, CTeleHHas (QYHKIUS C LEIbIM
MOKa3zarejaeM, TPUTOHOMETpHUYecKHe  (QyHKIMHM, oOOpaTHble  TPUTOHOMETPHUUYECKHE  (PYHKIIMH,
nokaszaTeiabHass M Jorapugmuueckas (QyHKIUH; YMEHHME CTPOMTh Ipadukd (YHKIMUHA, BBITOIHATH
npeoOpa3oBaHus rpadukoB GyHKIM;
YMEHHUE HCHOJIb30BaTh Ipaduku (YHKUUH JUIs M3y4eHHs IMPOLECCOB M 3aBUCUMOCTEH NpU pELIeHUU
3aa4 U3 JPYTUX Yy4yeOHBIX NPEIMETOB M M3 PEaJbHOW JKM3HU;BBIpaKaTh (OopMynamMu 3aBUCUMOCTHU
MEXy BEIMYMHAMY; yMeHue CBOOO/IHO ONEpPUPOBATH MOHATHIMU: YETHOCTD
(GyHKIIUH, TEPUOANYHOCTD (PYHKIIMH, OTPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTh (DYHKLIMH, SKCTPEMYM
¢byHkuuu, HauOosbllee M HaWMEHblIee 3HAaueHUs (YHKIMM Ha TNPOMEXYTKE, yYMEHUE MPOBOIUTH
uccienoBaHue QyHKIUY; yMEHHe
UCMOJb30BaTh CBOMCTBa M rpaduku (QYHKIUN A0 pelieHus YpaBHEHUM, HEpaBeHCTB M 3a/lad C
nmapamMeTpamMu; u300paXkaTh Ha KOOPAUHATHOW IJIOCKOCTH MHOXKECTBA PEIICHUN ypaBHEHHI, HEPABEHCTB
U UX CUCTEM;

MarepuanbHoe o0ecnieyeHme:

WNHauBuayanbHble 3a1aHNsL, CIPABOYHBIE MaTEpUaIIbl, KOHCIIEKTBI JIEKIIUH.

3amanme:
Pemnte ypaBHeHue:

a) 01**-05../01=0,001;
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B) 4-[116]X—17-[L11]X+4:0-

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

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

, e (a>0,a=1)
3aTem ucnonk3yeM cremyromee coiictBo: ( a' ) =a®®) < (f(X) = D(X)).

Xox padoThI:

PemnTe ypaBHEHHUE: 0,1)(2_0'5 . \/O_,l =0,001.
Pemenue: [Ipeobpazyem ypaBHEeHUE K BUIY: d
012050105 _013 5 02¥° ~05+05 _ 013 o 015° 013
3aTeM peliaeM ypapHEHHE: x° =3 => X, = —\/?T, X, = NCY

100 _ g@00

Pemuts HCPAaBCHCTBO:

w257 % (2717,
9 1125

x4 3 1
C) 3 X <
27
O06e yacTu HEpaBEHCTBA MPUBEAUTE K OJHOMY OCHOBAHHUIO: a'® = a®™», [Ipu pemieHnn 1aHHOTO
O<a<l1 a>1

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

uiu .
f (X) < D(x) f (X) = ®(x)
dopma npeacTaBiaeHus pe3yJabTaTa: BBIIOJHEHHOE 33/1aHHE

Kpurepuu onenkmn:

Ouenka "oTiau4HO" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOIMIOJIEHUEM
HEe0oOXOIMMOM TOCIIeN0BaTEIbHOCTH JEHCTBUI; B OTBETE MPaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIlUCH U BBIYUCIICHHUS.

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

Ouenka "ya0BJI€TBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBIIMOJIHEHHOM YacTH TAaKOB, YTO IO3BOJISET IMOJMYYUTh NMpPAaBUJIbHBIE PE3YyJibTaThl U BBIBOJBI, B XOE
MPOBEACHUS PA0OTHI OBUIH JOMYIIEHBI OIITHOKH.

Ounenka ""Hey10BJIETBOPUTEJIBHO'" CTaBUTCS, €CIM paboTa BBHIIOJIHEHA HE MOJHOCTBIO WM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENATh MPABUIIBHBIX BHIBOJIOB.

Tema 1.3. Kopuu, crenenu jorapugmsl
IIpakTuyeckoe 3ansaTue Ne 13
«Haxo:xkaeHue 3HaYeHU JJorapudmMa no nNpou3BoJIbLHOMY ocHoBaHUIO. [lepexox ot oaHOrO
OCHOBAHHUA K APyromy. Beruuciaenue u cpaBHenue jgorapugmos. Jlorapupmuposanue u

NMOTCHIHHUPOBAHUE Bblpa)KeHHﬁ))

Heap padorbi: O600MMNUTH, 3aKPENUTh U CHUCTEMATU3UPOBATh 3HAHUS Y4YalIUXCA MPU PEIIeHUU
KOHKPETHBIX 3a/IaHUl 110 TEME

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
33



[1PG2 ymeHnue omnepupoBaTh HMOHSTHUAMHU: CTENEHb YHCIA, JIOTapU(pM 4YHCIa; YMEHUE BBINOJIHAThH
BBIUMCIICHUE 3HAUCHHUI 1 MpeoOpazoBaHMsl BHIPAKEHH CO CTETIEHAMH U Jorapudmamu, npeodpa3oBaHus
IpOoOHO-PaLlMOHAIBHBIX BBIPAXKEHHUI;

[1P63 ymeHue omepupoBaTh MOHATUSMH: palMOHAJIbHBIC, HMPpPALUOHANbHBIC, IOKa3aTelbHbIC,
CTENEeHHbIE, JorapupMuuecKue, TPUrOHOMETPUYECKUE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI,

[Ipy7 ymeHue onepupoBaTh NOHATHSIMH: TOXKIECTBO, TOKIECTBEHHOE IPpeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YPaBHEHHH W HEPAaBEHCTB, PAaBHOCHJIBHOCTh YPaBHEHUU, HEPABEHCTB U CHUCTEM,
panroHaIbHbIE, UppalroHalbHBIE, HoKa3aTeJbHbIE, CTETICHHBIE, JorapupMHUECKHeE,
TPUTOHOMETPUYECKHE ypaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh ypaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JIMYHBIX IPUEMOB; pEeIIaTh YPaBHEHHS, HEPABEHCTBA U CUCTEMBI C TAPaMETPOM;
MPUMEHSTh ypaBHEHHS, HEPABEHCTBA, UX CHCTEMBbI JJI pEIICHUs MaTeMaTUYeCKUX 3ajad U 3a7ad U3
pa3nuYHBIX 001acTEl HAYKH U peaIbHOM KHU3HH;

[Ipy8 ymMeHme cBOOOTHO ONEpUPOBATH MOHATUAMH: Tpaduk QyHKIUH, oOpaTHas QYHKIIUA,
KOMIO3ULUS (DYHKIMH, NTuHEHHAs (QyHKIUS, KBagpaTUdHas (QYHKIUS, CTereHHas (QYHKIHS C LENIbIM
MoKazareiaeM, TpPUTOHOMETpHuYeckue  (QyHKUMHM, OOpaTHble  TPUTOHOMETpPHUUYECKHE  (PYHKIIHH,
noKaszaTelnbHass W Jorapumuyeckas (QYHKIUH, YMEHHE CTPOUTh Tpadukd (YHKIHNA, BBITOIHATH
npeoOpa3oBaHUs rpadukoB byHKIM;
YMEHHE HCIOJBb30BaTh Tpaduku (YyHKIMN JUISI U3yYEHHs HPOIIECCOB M 3aBHCUMOCTEH MpPH pelICHUH
3aa4 M3 JPYTUX Yy4eOHBIX NPEIMETOB M M3 PEabHOMl >KM3HH;BhIpaXaTh (opMyIaMH 3aBHCUMOCTH
MEXy BEIIMYMHAMU; yMeHHue CBOOOJIHO ONEPHPOBATH MOHITUSMHU: YETHOCTD
GyHKIIUH, TEPUOAUYHOCT (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIUU, SKCTPEMYM
¢bynkuuu, HawOoiblIee W HaWMEHbIIEe 3HAYCHUS (YHKIMM HAa TPOMEXKYTKE, YMEHHE MPOBOIUTH
uccienoBanue QyHKIUY; YMEHHU €
WCTOJB30BaTh CBOWCTBa W rpaduku (QYHKIUH A7 pemieHus YpaBHEHHWH, HEPaBeHCTB M 3adad C
napaMeTpamu; U300paxkaTh Ha KOOPAMHATHON MJIOCKOCTH MHOXKECTBA PEIICHUI ypaBHEHUI, HEPABCHCTB
U MX CHCTEM;

MarepuanbHoe ofecrneyeHue:

WupuBuyanbHbIE 3aJaHNS, CIIPAaBOYHBIE MAaTEPUAIbl, KOHCTIEKTHI JICKITHA.

3aganue:
1) Haiinure 3HaueHUs BBIpaKEHUI:

a) logs 135 — log 55,4;
b) log, 104 — log 4 6,5;
c) logs logs /373,

2y Haliure 3HaYEeHUS BBIPDAKEHHMN:
a) 5Iog5 24 36Iog6 @;
b) 2I0925 + 81'0991.@;

1-log~6 —log ,0125
) 27 098° _47%947

Ilopsinok BbIMOTHEHHS padoT

1) Hcnonb3yiiTe COOTBETCTBYIOIIME CBOMCTBA JIOTApU(PMOB U  ONpEIEICHUE
norapudma.
2) Hcnonp3yiiTe 0CHOBHOE JIorapu(pMUYECKOE TOKIECTBO U CBOMCTBA JIOTapu(MOB.

Xox pa0doThI:
1) Borauncoure: IogO ,50,64+ Iog0 10.

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

Hcnone3yeM Gopmyity mepexoa K HOBOMy ocHOBaHUI0 109, & = ———, moixyuum

log. b
_ log, ;0,64
" log,, 0,25
Jajiee UCIoIb3yeM CBOMCTBA JIorapr(dmMa cTerneHu u oraprudma mpou3BeICHUS
=log,s /0,64 + log,s10=1log,(0,8-10) =log, ;8 =—3.

Ortser: -3.

+10g,510 = %Iogov5 0,64 +log,510 =

(I)opMa NMpeacCTaBJICHUA pe3yjabTaTa: BhIIIOJITHEHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTau4Ho'" craBUTCS, ecnu paboTa BBINOJIHEHA B TOJHOM O0BEME C COOIOJICHUEM
HEOOXOMMOM IOCIeI0BAaTEILHOCTH JICUCTBHI; B OTBETE MPABWIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka "Xopouo' cTaBUTCS, €CIHM BHIIIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOIMYIIEHbI
2-3 Henmouera.

Ounenka "y10BJIeTBOPHUTEIBHO' CTAaBUTCS, €clii pabOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MMOJYYUTh NPAaBUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYILEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTENbHO'" CTaBUTCS, €CIIM padOTa BBHIMOJHEHA HE TTOJHOCTHIO U 00BEM
BBITTOJITHCHHOM YacTH pabOThI HE MTO3BOJISCT CACNIATh MPABHIIbHBIX BHIBOJIOB.

Tema 1.3. Kopuu, crenenn jsorapugmbl
IIpakTuyeckoe 3ansaTue Ne 14
«IIpubankeHHbIe BHIYMCICHUS H PelIeHUEe MPUKJIATHBIX 32/1aD)

Heanb pa6orbi: O0OOMNTE, 3aKPENUTh U CUCTEMATHU3UPOBATh 3HAHMS YYAILIMXCS NPU pelICHUU
KOHKPETHBIX 33/IaHUi 110 TeMe

BoinosiHeHue padoThbl coco6CTBYET (POPMHUPOBAHUIO

[1P62 ymeHue onepupoBaTh MOHATUAMU: CTENEHb YUCIHA, JIOTapu(M YHcaa; yMEHHE BBINOJIHAThH
BBIUUCIICHUE 3HAUYCHUH 1 MPeo0pa3oBaHMsI BRIPAKEHHUA CO CTETIEHSIMU U Jorapudmamu, mpeoOpa3oBaHus
IpOOHO-pallMOHATIBHBIX BBIPAKEHUI;

[1P6G5 ymeHue omepupoBaTh TMOHSATHSIMHU: palMOHATbHAs (YHKIWSA, IOKa3aTelbHas (QYHKIHS,
creneHHast pyHKIus, Jorapupmudeckas GyHKIMS, TPUTOHOMETpUYeckre PyHKIMH, 0OpaTHbIe (PYHKINY;
YMEHHE CTPOUTH IpadMKH M3yYCHHBIX (YHKIWH, WCIOIB30BATh TPAPHUKH MPHU MU3YYCHHH TPOIECCOB U
3aBUCUMOCTEH, TpU peIIeHUuM 3aJad M3 JIPYTUX Y4eOHbIX NPEAMETOB W 33/a4 U3 PealbHON KU3HU,
BBIpaXaTh POPMYITaAMHU 3aBUCHIMOCTH MEX/y BETHUNHAMU;

[Ipy6 ymeHue cBOOOJHO ONEpPHPOBATH MOHATHUSMH: CTENEHb C IEJbIM II0Ka3aTelleM, KOPEHb
HATYpaJbHOH CTENEHH, CTENeHb C paIlHOHAJIBHBIM IIOKa3aTelieM, CTENeHb C JICHCTBUTEIHHBIM
(BelecTBEHHBIM) ITOKa3aTeeM, JorapugM 4uciia, CHHYC, KOCUHYC ¥ TaHT'€HC IPOU3BOJIBHOTO YUCIIA;

MarepuanbHoe o0ecnieyeHme:

WuauBuyanbHbIe 3aJJaHNs, CIIPAaBOYHBIE MaTE€PUaIbl, KOHCIIEKTHI JIEKIUI.

3amanme:
Brrunciare: |0g 0.25 0,64+ Iog0 510.
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1-log.,6 —log ,0,125
Haitaure 3HaueHue BhIpaXeHUs: 27 93 -4 94 .

Iopsinok BbINMOJIHEHUSI PAa0OTHI:
log, a
log. b

2) Ucnonb3yeM CBOMCTBA CTENIEHEH W OCHOBHOE JIOTapH(PMHUIECKOE TOKIECTBO

1) Ucnonb3yem popmyity mepexoaa kK HoBomy ocHoBanuto l0g, a =
c

Xoxa pa6oTsl
Brruncnure:

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

——C— |, OJy4YHM

log. b

Hcnonp3yem ¢opmyiy nepexosa K HOBoMy ocHoBanuio 109, a =
c

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

Aajiee UCII0JIb3yeM CBOMCTBA norapmbMa CTCIICHHU U J'IOl"apI/ICI)Ma IMPOU3BCACHUA

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

+10g,510 = %Iogoy5 0,64 +log,510 =

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

Hcnonb3yem cBoiicTBa CTENEHEH U OCHOBHOE JIOTapU(PMHUUECKOE TOKIAECTBO
_ (33)1—I0936 _4—Iog40,125 _

3 log 01251 .3 :
373_4 94 :373_0,125—1:f_8:_7f
log_, 6 6 8 8
3 3

_ 33—3Iog36 _440940,125 _

OtBet: —7 Z
8

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNE

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIeI0BATETLHOCTH JIEUCTBHUI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alMCH U BBIUUCIICHUS.

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

Ouenka "yI0BJIETBOPUTENbHO'" 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.

OueHka "Hey10BJ1€TBOPUTEIBbHO' CTaBUTCS, €CJIH padOTa BBHIIOIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISICT CAENIATh MPABHIIBHBIX BHIBOJIOB.

Tema 1.3. Kopuu, crenenu jorapugmsl

IIpakTuyeckoe 3ansaTue Ne 15
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«Pemenue jorapupmMuyecKux ypaBHeHH D)

Heas padorbr: O0OOIMNUTE, 3aKPENHUTh U CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS IPU PELICHUU
KOHKPETHBIX 3aJJaHUH 110 TEME

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

I1P62 ymenue onepupoBaTh MOHATUAMU: CTENEHb YUCIHA, JIOrapudM yuciaa, yMEHHE BBIIOIHSTH
BBIUUCIICHUE 3HAUYCHUI 1 MPeoOpazoBaHMsI BHIPAKEHHUH CO CTETIEHAMH U Jiorapudmamu, mpeoOpa3oBaHus
IpOOHO-PALIMOHATIBHBIX BBIPAKEHUI;

[1P63 ymeHme omepHpoBaTh MOHATUSAMH: palMOHAIbHBIC, HpPpAIMOHAIBHBIC, ITOKa3aTEIIbHBIE,
CTEIEHHbIE, JOrapu(PMHUUECKUE, TPUTOHOMETPUUECKUE YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

[Ipy6 ymeHue CBOOOIHO ONEpPHPOBATH MOHATHSAMH: CTEMEHb C IENBIM IOKa3aTeJeM, KOpEHb
HaTypaJIbHOM CTENEHM, CTENEHb C PAalUOHAIBHBIM II0Ka3aTeleM, CTEHNeHb C JCHCTBUTEIbHBIM
(BelecTBEeHHBIM) ITOKa3aTeleM, JIOrapu(M Yuciia, CHHYC, KOCUHYC U TAHT'€HC IPOM3BOJIBHOTO YHCIIA;

[1Py7 ymeHue oneprupoBaTh MOHATUAMU: TOXIECTBO, TOKIECTBEHHOE IIPe00pa3oBaHNUEe, ypaBHEHHUE,
HEPAaBEHCTBO, CUCTEMAa YpPaBHEHHI W HEPAaBEHCTB, PaBHOCWJILHOCTh YPAaBHEHUMN, HEPABEHCTB U CUCTEM,
paloHaJbHBbIE, UppalOHAIIbHBIE, II0Ka3aTeJbHbIE, CTEIICHHBIE, JorapupmMuyuecKue,
TPUTOHOMETPUYECKHUE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YpaBHEHUS, HEPABEHCTBA U
CUCTEMBI C IIOMOIIIBIO PA3JIMYHBIX IPUEMOB; PEILIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C I1ApaMETPOM;
IIPUMEHSTh YpaBHEHHs, HEPABEHCTBA, UX CUCTEMbI Ul PELICHHMs MaTEeMAaTUYECKUX 3ajad M 3ajad U3
pa3nuyHbIX 001acTeil HAyKU U peaslbHOM KU3HH;

[Ipy8 ymeHue CBOOOJHO OMEpPHPOBATH MOHATUSAMH: Tpaduk QyHKIUH, oOpaTHas QyHKIHS,
KoMmno3uuus (GpyHKOMM, JuHeHas (QyHKIUs, KBajgpaTHuHass (QyHKIMs, cTeleHHas (YHKLUUSA C LeIbIM
mokaszarejieM, TPUTOHOMETpUYeckne  (yHKIHMH, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
nokaszaTeiabHass M Jorapugmuueckas (QyHKIUM; YMEHHME CTPOMTh Ipadukd (YHKUMHA, BBIIOIHATDH
npeoOpa3oBaHus rpauKoB GbyHKIHH;
YMEHHUE HUCHOJIb30BaTh Ipaduku (YHKUUH JUIs M3y4eHHs MPOLECCOB M 3aBUCUMOCTEH NpU pELICHUU
3aja4 U3 JPYTUX y4yeOHBIX NPEIMETOB M M3 PEaJbHOW >KU3HU;BBIpaKaTh (OpMynamMu 3aBUCUMOCTHU
MEXy BEIMYMHAMY; yMeHHue CBOOO/IHO ONEpPUPOBATH MOHATHIMU: YETHOCTD
(GyHKIUH, TEPUOANYHOCT (PYHKIIMH, OTPAaHUYEHHOCTh (PYHKIMU, MOHOTOHHOCTh (DYHKILIMH, SKCTPEMYM
¢byHkuuu, HauOosbpllee M HauMEHblIee 3HAaueHUs (YHKIMM Ha TNPOMEXYTKE, yYMEHUE MPOBOIUTH
uccienoBanue QyHKIINY; yMEHHE
UCMOJb30BaTh CBOMcTBa M rpaduku (QyHKIUN A0S pelieHus YpaBHEHUM, HEpaBeHCTB M 3a/ad C
rapameTpamu; u300paXkaTh Ha KOOPJUHATHOM IJIOCKOCTH MHOXKECTBA PEIICHUN ypaBHEHHI, HEPABEHCTB
U UX CUCTEM.

MarepuanbHoe o0ecnieyeHue:

WNHauBuayanbHble 3aaHNsL, CIPABOYHBIE MaTEpUAIIbl, KOHCIIEKTHI JIEKIIUH.

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

Hcnonb3ys cBoiicTBa JorapumMoB 00 YaCTH ypaBHEHUS IPUBOJIUM K OJTHOMY OCHOBAHUIO
log 4 f(X) = log 4 9(x), a> 1. [ToTrenuupyem obe yactu ypaBHeHwus, nmonydaeMm f(X) = g(X). Pemaem
NOJy4YeHHOe ypaBHEeHHUe. T.K. MOTEHIIMPOBAHUE YPABHEHHS MOKET MPUBECTH K MOSIBICHUIO TOCTOPOHHUX

KOpHEM, TO JIe1aeM IIPOBEPKY. 3alMChIBAEM OTBET.

Ilopsinok BbINOJHEHHS PA0OTHI:
3anucaTh 3a/laHiE B TETPaJb U PEIIUTb.

Xoxa padoTsl
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log, 5% = (x —4) - log, 5.

Pemenne: CornacHo CBOMCTBaM JorapupMUIECKOM byHKIIN
log, 577 =log, 5" * <52 =5"* < \x+2 =x—4= x+2 =x* —8x +16; [ IpuBoANM ypaBHEHHE K

2
CTaHJIapTHOMY BUIY X -9x+14=0. Pemaem kBajpaTHOE ypaBHEHHUE M IIOJIy4aeM KOPHH X1=2, Xp=/.
ITpoBepka mokasbIBaeT, YTO X1=2 SABJSETCSA MOCTOPOHHUM KopHeM. OTBeT: 7

(I)opMa NMpeacCTaBJICHUA pe3yjabTaTa: BhIIIOJTHEHHOC 3a1aHUC

Kpurepun oneHku:

Ounenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJHOM O0BEME C COOJIIOICHUEM
HEOOXOUMOM TIOCIIeI0BATeILHOCTH JICUCTBHI; B OTBETE NPABHWJIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka '"'Xxopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAaHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 HenmouerTa.

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid pabOTa BBIMOJHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh NPABUIbHBIE PE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYIEHBI OIIHUOKH.

OueHka "Hey10BJIeTBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIIIOJIIHEHA HE MOJIHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MO3BOJISET CAENATh MPABIIbHBIX BHIBOJIOB.

Tema 1.3. Kopuu, crenenn jsorapugmbl
IIpakTuyeckoe 3ansaTue Ne 16
«Pemenne JJorapu(pmMuaecKuX HEPABEHCTB»

Heas pa6orbi: O0OOMNTE, 3aKPENHUTh U CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS MHPU PELICHUN
KOHKPETHBIX 33/IaHUi 110 TeMe

BbinosiHeHune pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

[1P62 ymeHue onepupoBaTh MOHATUAMU: CTENEHb YUCIHA, JIOTapu(M YHcaa; yMEHHE BBINOJIHAThH
BBIUMCJICHHE 3HAYEHUH 1 NpeoOpa30BaHusl BHIPAKEHUH CO CTENEHSIMHU U Jlorapupmamu, npeodpa3zoBaHus
IpOOHO-pallMOHATIBHBIX BBIPAKEHUI;

[IPG3 ymeHue omnepupoBaTh MOHATUSMU: palMOHAIbHbIE, HppallMOHAIbHbIE, I1OKa3aTelbHBIE,
CTETNeHHbIE, JTorapu(pMHUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[Ipy6 ymeHue CBOOOIHO OINEPHPOBATH MOHATHSAMH: CTEMEHb C IIENBIM IOKa3aTejeM, KOpeHb
HaTypaJIbHOM CTENEHM, CTENEHb C PalUOHAIBHBIM II0Ka3aTelleM, CTENEeHb C JEHCTBUTEIbHBIM
(BemiecTBEHHBIM) MOKa3aTeseM, Jiorapudm uncia, CHHYC, KOCUHYC U TAaHT€HC MPOU3BOJILHOTO YUCIIA,

[1Py7 ymeHue onepupoBaTh MOHATUSAMU: TOXIECTBO, TOKIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHUE,
HEPaBEHCTBO, CHCTEMa YpPaBHEHHI W HEPAaBEHCTB, PaBHOCUJIBLHOCTh YpaBHEHUH, HEPABEHCTB U CHCTEM,
paloHalbHBbIE, HppalOHAIIbHBIE, MIOKa3aTeNbHbIE, CTETICHHBIE, JorapupmMHUEcKue,
TPUTOHOMETPUYECKHE ypaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YpaBHEHUS, HEPABEHCTBA U
CHCTEMBI C IOMOIIBbIO PA3IMUHBIX IPUEMOB; PEIIATh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPaMETPOM;
MIPUMEHSTh ypaBHEHHs, HEPABEHCTBA, UX CHCTEMBbI JJI pEHICHUs MaTeMaTHU4YeCKUX 3ajad M 3a7ad U3
pa3nuyHbIX 001acTell HAyKU U peaIbHOM KU3HH;

[Ipy8 ymeHue cBOOOJHO oOmNEpUpPOBaTh MNOHATUSAMHU: TIpapuk (yHKIUU, oOpaTHas QYHKIHA,
KOMMO3ULUS (DYHKIMH, JTuHEHHas (QyHKIUS, KBagpaTH4Has (YHKIUS, CTeleHHas (QYHKIMS C LENIbIM
MOoKazareiaeM, TPUTOHOMETpHUYeckue  (QYyHKIMHM, oOpaTHble  TPUTOHOMETpPHUUYECKHE  (PYHKIIMH,
nokaszaTeinbHass M Jorapugmuyeckas (QyHKIUH; YMEHHME CTPOUTh Tpaduku (DYHKIHHA, BBINOIHATH
npeoOpa3oBaHus rpadukoB GbyHKIM;
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yYMEHHE HCIOJIb30BaTh Tpaduku (QyHKIWI A M3ydeHUS MPOLECCOB M 3aBUCHMOCTEH NpPH peIICHUN
3aa4 U3 JOPYruX Y4eOHBIX IMPEIMETOB W U3 PEalbHOM >KHU3HU;BBIpAXaTh (OPMYIaMU 3aBHUCUMOCTH
MEX1y BEINYHHAMU; yMeHHE CBOOOIHO ONEPHPOBATh MOHITUSIMH: YETHOCTh
(GyHKINH, TEPUOTUYHOCTh (DYHKIMH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTH (DYHKIIUH, SKCTPEMYM
¢byHKMKM, HawOoJbllee W HaWMEHbIIEe 3HAYCHUS (QYHKIMM HA HPOMEXYTKE; YMEHHE IPOBOIUTH
ucclieIoBaHne (PYHKINH; YMEHHU €
UCTIONIB30BAaTh CBOMCTBA W Trpaduku (GyHKIMH 11 pelIeHUs YpaBHEHHMH, HEpPAaBEHCTB W 3ajad C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHH, HEPABEHCTB
U UX CHUCTEM.

MarepunanbHoe obecrnieyeHue:

WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MaTEPHAIbl, KOHCIICKTHI JICKIIHH.

3aganue:
2logs(x —1) —logz(2x - 5) <1

IMopsaoK BHINOTHEHHSI PAGOThI:

1)PabGoTaeM 1O anropuTMy: HCHOJIB3yS OIpenesieHue Jorapudma o0e 4YacTh HEpPaBEHCTBA
NPUBOIUM K OJHOMY OCHOBAaHHMIO, T. €. MmoyiydyaeM HepaBeHcTBO Buaa log , f(X) < log 4 g(X). Eciu
ocHoBaHue Jjorapupma a=x-3>1, To HepaBeHcTBO 10g 5 f(X) < log a g(X) paBHOCWIBHO H000H U3

Fla) < gled
) fle) =0 {f':x] = glx)
CUCTEM: g[x}' - HIH g[ﬂ .l

Ecin 0< x-3<1, to HepaBenctBOo l0g 5 f(X) < 10g 4 g(X) paBHOCHIIBHO JHOOOH M3 CHCTEM:
Fla) = g(x)
fl:x] =0 501051 {fl:x] - 5[1—] Pemraem nonyuenn CUCTEMY, 3allUChIBAEM OTBECT
gl = 0 i) =0 YHEHIYIO Y
2)B neBoil yacTM HEpaBEHCTBa JellaéM NpeoO0pa3oBaHUs, HCIOJIb3ys CBOMCTBa JorapupMoB-
JorapudM CTENeHH U JIorapu(M YaCTHOTO:
log a®=klog_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 3aMeHsieM Ha PaBHOCUIIbHYIO
Fled = g(x)
cucremy: 4 f lx) =0 pemaenm MOJTyYCHHYIO CHCTEMY, 3aIUCHIBAEM OTBET.

glel =0

Xox padoTsl
1) Pemnts HepaBeHCTBO

lc)gzx(x2 +2x + 2)£ 2.

Pemenue: HepaBeHCTBO PAaBHOCHUJIBHO COBOKYITHOCTH CUCTEM

2 2 2 2
X +2x+224x", X +2x +2<4x°,
) Y
x +2x+2>0, HITH X +2x+2>0,
0<2x<1 2x > 1
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(352 —2x - 2<0, 3x7—2x-220,
1 HIH 1
D<x<— x >—:
| 2 2
3[ X - e ""7] [.\' = \"7] <0, 3[ X 14 \17] [\' 3= VI‘T] >0,
3 3 3 3
i
(i<x<l r>:.
[IpuMeHHM METOJI MHTEPBATIOB
1- 17 1+-/17 1— /17 1+ '17
gt o 1 Ll 1 Ll
2 2
1 L+7
oo
OTtBeT: |
2) Pemnth HepaBEHCTBO
;\c2 +x
logg 3 10g5 <0
+4
Pemnrenue:
x4 2+ x
logg 3lcrgﬁ Y < logys L < logg—+>1 <
+4 x+4

2 _
X +x>6 - (x +3)x 8))0.
x +4 x+4
[IpuMeHnM METO UHTEPBAJIOB

e(-4,-3)U (8 +=)

HpI/I OTHUX 3HAYCHUAX X BCC BBIPpAXKCHUS, CTOAIINUC I10J] 3HAKAMHU J'IOl"apI/I(l)MOB, IIOJIOKHUTCIIbHBI.

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

OTtBer:
®opMa npeacTaBjeHus pe3yJbTaTa: BEIIIOJIHEHHOE 3a/IaHUE

Kpurepum ouenku:

Ouenka "oTau4HO'" CcTaBUTCS, ecnu paboTa BBINOJHEHA B TOTHOM O0BEME C COOJNIIOJIEHUEM
HEe0oOXOIMMOM TOCIeN0BaTENIbHOCTH JEICTBHUI; B OTBETE MNPaBUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

Ouenka "'xopomo' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOMYILIEHbI
2-3 HeyoueTa.

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO I0O3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEIEHUS pabOThI ObUIH AOMYILEHBI OIIHUOKH.

OueHka "Hey10BJ€TBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIOJIHEHA HE MOJTHOCTHIO WU 00BEM
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BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBIBOJIOB.
Tema 1.3. KopHu, crenenu jorapugmbl
IMpakTnyeckoe 3ansitue Ne 17
«Pemenne jiorapupMuyecKuX ypaBHeHUd 1 HEPABEHCTB»

Heuas paGorbr: O0O0MINUTE, 3aKPENUTh U CUCTEMATH3MPOBATh 3HAHUS YYAIMXCS IPU PELICHUU
KOHKDPETHBIX 3aJJaHUH 110 TEME

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

I1P62 ymenue onepupoBaTh MOHATUAMU: CTENEHb YUCIA, JIOTapU(M YHcIa; YMEHHUE BBINNOJIHAThH
BBIUMCIICHUE 3HAUYCHUI 1 MPeoOpazoBaHMsI BRIPAKEHH CO CTETIEHSIMH U JIorapudmamu, mpeodpa3zoBanus
IpOOHO-PALlMOHATIBHBIX BBIPAKEHUI];

[1P63 ymeHme omepHpoOBaTh MOHATUSMH: palMOHAIBHBIE, HpPpAIMOHAIBHBIC, ITOKa3aTENIbHBIE,
CTEIEeHHbIE, Jorapu(pMHUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[Ipy6 ymeHue CBOOOIHO ONEPHPOBATH MOHATUSMH: CTENEHb C IENbIM IOKa3aTeleM, KOPEHb
HaTypaJIbHOM CTENEHM, CTENEHb C PpAalUOHAIBHBIM II0Ka3aTeleM, CTENeHb C JCHCTBUTEIbHBIM
(BemiecTBEHHBIM) MOKa3aTeseM, JIorapudm uncia, CHHYC, KOCUHYC U TAHT€HC MPOU3BOJILHOTO YHUCIIA,

[1Py7 ymeHue onepupoBaTh MOHITUAMU: TOXKIECTBO, TOXKJIECTBEHHOE [TpeoOpa3oBaHue, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YpPaBHEHHI M HEPAaBEHCTB, PaBHOCWJILHOCTh YPAaBHEHUMN, HEPABEHCTB U CHUCTEM,
paloHaJbHBbIE, UppalOHAIIbHBIE, II0Ka3aTelbHbIE, CTCIICHHBIE, JorapupmMuyuecKue,
TPUTOHOMETPUUECKHUE YPAaBHEHUS, HEPABEHCTBA U CUCTEMbl; YMEHUE pellaTh YpPaBHEHUs, HEPABEHCTBA U
CUCTEMBI C IIOMOIIBIO PA3JIMYHBIX IPUEMOB; PEIIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C I1APaMETPOM;
IIPUMEHSTh YpaBHEHHs, HEPABEHCTBA, UX CHCTEMbI JJI pEIICHHUs MaTeMaTUYeCKUX 3ajad M 3ajad U3
pa3nuYHbIX 001aCTe HAYKU U peaslbHOM KU3HH;

[Ipy8 ymeHue cBOOOJHO omepupoBaTh MNOHATUSAMHU: rpaduk ¢GyHKIMH, oOpatHas (QyHKIUS,
KOMMO3ULMS (PYHKIMM, TuHEeHHas (QyHKIUS, KBagpaTUuHas (DYHKIUS, CTeleHHas (QYHKIMS C LENbIM
[OKa3zarejaeM, TPUTOHOMETpHYecKHe  (QYyHKIMHM, OOpaTHble  TPUTOHOMETPUYECKHE  (PYHKIIMH,
nokaszaTeiabHass M Jorapugmuyeckas (QyHKIUH; YMEHHME CTPOMTh TIpadukd (YHKIMHA, BBITOIHATH
npeoOpa3oBaHus rpadukoB GyHKIM;
YMEHHUE HCHOJIb30BaTh Ipaduku (YHKUUN JUIsT U3y4EHHMs HPOLIECCOB M 3aBUCUMOCTEH NpU pEelIeHUU
3aa4 U3 JPYTUX y4eOHBIX NPEIMETOB M M3 PEaJbHOW JKM3HU;BBIpaKaTh (OopMynamMu 3aBUCUMOCTHU
MEXy BEIMYMHAMY; yMeHue CBOOOJIHO ONEepHpPOBATH MOHATUSMHU: YETHOCTD
(GYHKIUH, TEPUOANYHOCTD (PYHKIIMH, OTPaHUYEHHOCTh (PYHKIUU, MOHOTOHHOCTh (DYHKLIMH, SKCTPEMYM
¢byHkuuu, HauOosbllee M HauMEHblIee 3HAaueHUs (YHKIMM Ha TNPOMEXYTKE, yYMEHUE MPOBOIUTH
uccienoBaHue QyHKIUY; yMEHHE
UCMOJb30BaTh CBOMCTBa M rpaduku (QYHKIUN A8 pelieHus YpaBHEHUM, HEpaBeHCTB M 3a/ad C
rapameTpamu; u300paXkaTh Ha KOOPAUHATHOW IJIOCKOCTH MHOXKECTBA PEIICHHUI YpaBHEHHI, HEPABEHCTB
U UX CUCTEM;

MarepuanbHoe o0ecnieyeHmne:

NHauBuayanbHble 3aaHNs, CIIPABOYHBIE MAaTEPUAbl, KOHCIIEKTBI JIEKIIHA.

3aganuda:
3aganue Nel. Pemnre sjorapudmudeckiie ypaBHEHHs U UX CHUCTEMBI
a 0
logzr+4+log,r+logyr =2 gr—lgv =7
gx+lgy =3
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3apanueNe2. Pemuts norapudMudeckoe HEPABEHCTBO

log, x+log, x+log, x<35
8
ITopsinok BbINOJIHEHHUSI PAa0OTHI:
1)PabGoTaeM 1O anropuTMy: HCHOJB3yS OIpeneneHue Jjorapupma o0Oe YacTh HEPaBEHCTBA
IPHUBOAMM K OJHOMY OCHOBaHHIO, T. €. Iojy4aeM HepaBeHCTBO Buaa l0g , f(X) < log 4 g(X). Eciu
ocHoBaHue yorapudma a=x-3>1, To HepaBeHcTBO 109 5 f(X) < log a1 g(X) paBHOCHIBHO JHO0OH W3

Fla) = glx)
) A =0 {fﬂx} ~ g}
CUCTCM. g[x}' - HITH g[ﬂ .l

Ecmu 0< x-3<1, to HepaBenctBo log 5 f(X) < log a g(X) paBHOCHIBHO TH000H M3 CHCTEM:
Fla) = gix)

fl:'ﬂ =0 NI {fl:x] r glx] . Perraem MNOJIYYCHHYIO CUCTEMY, 3alIMCBIBACM OTBCT.

gled =0 Fle) =0

2)B eBOH YACTH HeEpaBEHCTBA JeIaeM IIPeoOpa3OBAaHMsA, MCIONb3ys CBOWCTBA JIOrapH(pMOB-
JorapudM CTETEHH U JIOTapr(pM 4acTHOTO:
log a*=klog a, ¢>0, c#l, a=0,

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

[MTonyuaem HepaBencTBO Buma log , f(X) < g(x), > 1, koTopoe 3ameHsieM Ha PaBHOCHUIIbHYIO
Fla) = g(x)

CUCTCMY: fI:I:I =0 . Penraem IMOJIYYCHHYIO CUCTEMY, 3aIllUChIBACM OTBCT.

gled =10

Xoa padoThI:
3amucath 3aJJaHAE B TETPaIb U PEIINTh.
3) Pemmte HEpaBeHCTBO

lia;;_z;zx(x2 +2x + 2)£ 2.

Pemienue: HepaBeHCTBO paBHOCHMIIBHO COBOKYITHOCTH CUCTEM

2 2 2 2
X +2x+224x", X +2x +2<4x°7,
) Y
X +2x+2>0, HITH X +2x+2>0,
0<2x<1 2x >,
i 2 2
Ix —-2x-2<0, Ix -2x-220,
1 HI 1
D<x<— x >_’
L 2 2
z[‘ l"' ][\ l \‘ ]Sﬂ 3[\ l'\ ][ l_\tl ]2“
3 3 3 3
TR
1 1
(b(.t(__’ .r>ﬂ4

[IpuMeHnM MeTO MUHTEPBAJIOB

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

OTtBer:
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dopma npeacTraBJieHUs pe3yJbTAaTAa: BHIIIOJIHEHHOE 3a/1aHNE

Kpurepun oneHku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJIECHUEM
HE0OXOIMMOM MOCIEI0BATEILHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka '"Xxopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAHMS K OIEHKE "OTIWYHO", HO JAOIMYIICHBI
2-3 Heyouera.

Ouenka "yIa0BJIETBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IO3BOJISECT MOJYYUTh IpPaBUIIbHBIE pPE3yibTaThl U BBIBOJBI; B XOJI€
MpOBeACHUS PAaOOTHI OBUIH TOMYIIEHBI OTHOKH.

Ouenka "Hey10BJE€TBOPUTEIBbHO'" CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENATh MPABUIIbHBIX BBHIBOJIOB.

Tema 2.1 OcHOBHBIE OHATHS TPUTOHOMETPHUH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPAKEeHU

IIpakTuyeckoe 3ansaTue Ne 18

«PaguaHHBIA MeTOJ U3MePEeHNsl YIJIOB BPALlleHUs M CBSA3b C rpagycHoil mepoii. Haxoxaenne
3HAYEHUH TPUTOHOMETPUYECKHUX QYyHKIMIDY

Heap padorbl: HayuuThcs mepexoauTh OT pajMaHHON Mephl YIJIOB K IpaJyCHONM M 0OpaTHO.
Hayuurtcs HaxoIuTh 3Ha4YeHUs TPUTOHOMETPUUYECKUX (DYHKLUH 110 ONPEeTICHHIO.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[Ipy6 ymeHume CBOOOIHO OINEPHPOBATH MOHATHSAMH: CTEMEHb C IIENBIM MOKa3aTejeM, KOpEHb
HaTypaJbHOM CTENEHM, CTENeHb C palMOHAJIbHBIM II0OKa3aTesieM, CTeNeHb C JAeHCTBUTEIbHBIM
(BemiecTBEHHBIM) MOKa3aTeseM, JIorapudm dncia, CHHYC, KOCUHYC U TAaHT€HC MPOU3BOJILHOTO YHUCIIA,

IIpy8 ymeHue cBOOOJHO oOmepUpOBaTh MOHATUSAMH: Tpaduk QyHKIMH, oOpaTHas QyHKLHS,
KOMIIO3UIMS (PYHKUIMH, JMHEHHas (QYHKUMS, KBaapaTuyHas (QYHKUMs, CTENEeHHas (YHKIUS C LEJIbIM
nokaszaTejieM, TPUIOHOMETpUdYeckue  (yHKIMM, OOpaTHble  TPUTOHOMETpUYEcKHe  (YHKIMH,
MoKasareiabHass M Jorapupmuyeckas (yHKIUU; yMEHHUE CTPOUTh TIpaduku (QYHKIUHM, BBITOIHATH
npeoOpa3oBaHus rpapuKoB GbyHKIM;
YMEHHE HWCIOIb30BaTh Tpaduku (QYyHKIHMN JUISI U3yYEHHs TPOIECCOB M 3aBHCUMOCTEH TMpPH pelIeHHH
3ajjady U3 JPYruxX Y4eOHBIX IMPEIMETOB M M3 pPEalbHOM JKU3HU;BBIpaKaTh (OPMYJIaMHU 3aBUCHUMOCTH
MEXy BEIIMYHMHAMHU; yMEHHE CBOOOIHO OTEPHPOBATH MOHSATHIMHU: YETHOCTD
(GYyHKINH, TEPUOJUYHOCTh (DYHKIIMH, OTPAHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢byHknnu, HawOoJbIIee W HaWMEHbIee 3HAUYCeHUS (YHKIMM Ha TPOMEXKYTKE, yYMEHHE MPOBOIUTH
ucclieioBaHue QPyHKIUHY; yMeHue
WCTIOJNB30BaTh CBOWMCTBa W rpaduku (QYHKIUH a1 pemieHus yYpaBHEHWH, HEPaBEHCTB M 3a/1ad C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHHUH, HEPABEHCTB
U MX CHCTEM;

MarepunanbHoe obecrnieyeHue:

WuauBuyanbHbIC 3aJaHHs, CIIPAaBOYHBIE MAaTEPUATbl, KOHCTICKTHI JICKITHA.

3ananue:
1. Bripasute B paguanax BeJIMUYUHY yTiia, 3aJaHHOTO B Tpagycax
a) 150° 6)450°  B)40°
2. BeIpasuTe B rpajycax BeNTUUHHY YTJIa, 33JJaHHOTO B paJliaHax
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T 4T
— gz —
a) e 6) B) ]
3. Mcnonb3ys omnpeneneHus TPUrOHOMETPUYECKUX (DYHKIMM, HaWauTe 3HAKK ATUX (DYHKIMNA IS

YIJIOB:
5 m
a) —210 0) 5

Iopsiiok BbINOJIHEHUSI PA0OTHI

1. Pannannas u rpagycHas Mepbl CBSI3aHbI 3aBUCUMOCTBIO 180° = m padua. [loaToOMy 1° = el
3HAYMT X © = — & paduan.

2. UToOb!I BBIPA3UTh YroJl B TPAIyCHOM Mepe BOCIIOJIb3yUTECh COOTHOLICHUEM 1pad = %

3. Hauepture eauHUYHYIO OKpPYKHOCTb, OTJIOXKHUTE 3aJaHHbIA YroJl, IIOMHS, 4YTO

MOJIOKUTEIIBHBIM CUMTACTCSI yToJl, OTKJIAJbIBAEMbI MPOTHB YacOBOM CTPENKU, a OTPUIATEIBHBIM — IO
4acOBOM CTpEJIKeE.

o Cunycom yena o Ha3vleaemcs OpOUHAMA MOYKU eOUHUUHOU OKPYIHCHOCU, NOJVYEHHOU npu
no8opome HAYANbHO20 paouyca Ha y2oil q.

e Kocunycom yenia o Hazvléaemcs abcyucca mouyku eOUHUYHOU OKPYICHOCMU, NOJYYEHHOU npu
no8opome HaAUaIbHO20 paouyca Ha Y20l .

o Tanzencom yana o HA3bI8AEMCS OMHOUEHUE OPOUHAMbL MOYKU eOUHUYHOU OKPYICHOCMU K ee
abcyucce.

e Komaneencom yena o. Hazvleaemcs OMHOULeHUe AOCYUCCbl MOYKU eOUHUYHOU OKPYICHOCMU K ee
opouHame.

Xoa paGoThI:
1. Beipasure B paguanax BEIUYMHY YIia, 33IaHHOTO B Tparycax
a) 120° 6)225°  B)10°

o _T | o _ 2, o — T, °=g_11:' o _T | o T
a) 120° = --120° =7 6)228° = - 225° = 2% B)10°=—— 10°= .
2. BLIpaSI/ITe B rpaz[ycax BCJ'II/I"II/IHy erIa, 3aJaHHOI'O B paI[I/IaHaX
kLY 6)2_“ B) i
a) 5 2 ”
T _ 1t I

a) == =108° 0) <=
] T E El

e o

ST _ 1207 5T
L

40° B) & = —% =150°
-] T B
3. Mcnonp3ys omnpenenenus: TPUTOHOMETPHYECKUX (DYHKIMH, HaWIUTe 3HAKK ATUX (ODYHKIHMHA IS
YTJIOB:
] ELd
a) —120 6) <
IlocTpoM €IWHUYHYIO OKPY)KHOCTb M OTJIOXKHMM JaHHbIE yINbl. Yrona—120° OTKJIaisIBaeM IO
yacoBoll crpenke. Touka, cooTBeTcTBYOMas yriuy —120° nexxut B |11 yerBepTH, 3HaUUT,
cos(—120°) = 0, sin(-120%) = 0,
tg (—120°) = 0, etg(—120") = 0.

(I)opMa NMpeaAcTaBJACHUSA PE3yJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ounenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIIEe0BaTeILHOCTH NIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

Ouenka "'xopouo' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 HeyoueTa.

Ouenka "yI0BJIETBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPABUIbHBIE PE3yNbTaThl U BBIBOJIBI, B XOJ€
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MPOBEACHUS PAaOOTHI OBUTH JOTYIIEHBI OIITHOKH.
OuneHka ""Hey10BJEeTBOPUTEIBbHO'" CTaBUTCS, €CIIHM padOTa BBHIOJIHEHA HE MOJHOCTHIO UIH 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENaTh MPABUIIBHBIX BBIBOJIOB.

Tema 2.1 OcHOBHBbIE IOHATHS TPUTOHOMETPHH.
IIpeoOpa3zoBaHue TPUTOHOMETPHYECKUX BbIPAKEHU I

IIpakTnyeckoe 3ansaTue Ne 19

«IIpeodpa3oBaHue TPUTOHOMETPHYECKUX BbIpakeHUii. OCHOBHbIE TPUTOHOMETPUYECKHE
TOKIECTBA»

Heabp paGorpi: HayunTbcs HaXoAWTh 3HAYEHUS TPUTOHOMETPUYECKUX (YHKIUM, HCHOIb3Ys
OCHOBHbBIE€ TPUTOHOMETPUUECKHUE TOXKECTBA.

BoinosiHeHHne pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

IIpy6 ymeHue cBOOOJHO ONEpPUPOBATH HOHATUAMM: CTEMEHb C IEJbIM IOKa3aTeJeM, KOpEHb
HaTypaJIbHOM CTENEHM, CTENEeHb C palUOHAIBHBIM IIOKa3aTejeM, CTElNeHb C JeHCTBUTEIbHBIM
(BeleCTBEHHBIM) ITOKa3aTeleM, JorapupM 4uciia, CHHYC, KOCUHYC U TAHI'€HC IPOM3BOJBHOIO YHCIIA;

[Ipy8 ymeHue CBOOOJHO OMEpPHPOBATH MOHATUSAMH: Tpaduk QyHKIUH, oOpaTHas QyHKIHS,
KOMIO3ULMS (DYHKIMH, JTuHEeHHas (QyHKUUS, KBagpaTUuHas (DYHKIUS, CTeleHHas (QYHKIMS C LEJbIM
mokaszaTejieM, TpPUTOHOMETpudeckne  (yHKIHH, OOpaTHBIE  TPUTOHOMETpUYECKHE  (DYHKIIHH,
nokaszaTeiabHass M Jorapugmuueckas (QyHKIUH; YMEHHME CTPOMTh Ipadukd (YHKUMHA, BBIIOIHATDH
npeoOpa3oBaHus rpauKoB GbyHKIHH;
YMEHHUE HUCIOJb30BaTh Ipaduku (YHKUUH [UId M3ydeHHs MPOLIECCOB M 3aBUCUMOCTEH NIpU pELICHUU
3aa4 U3 JPYTUX Yy4yeOHBIX NIPEIMETOB M M3 PEaJbHOW JKU3HU;BBIpaKaTh (OpMynamMu 3aBUCUMOCTHU
MEX]y BEJIMYMHAMU; yMeHHue CBOOOJIHO ONEpPUPOBATH MOHITUSMHU: YETHOCTh
(GyHKIUH, TEPUOANYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTh (DYHKILIMH, SKCTPEMYM
¢byHkuuu, HauOosbpllee M HauMEHblIee 3HAaueHUs (YHKIMM Ha TNPOMEXYTKE, yYMEHUE IPOBOIUTH
uccienoBaHue QyHKIUY; yMEHHE
UCMOJb30BaTh CBOMCTBa M rpaduku (QYHKIUN A8 pelieHus YpaBHEHUM, HEpaBeHCTB M 3a/ad C
rapameTpamu; U300paXkaTh Ha KOOPJUHATHOM IJIOCKOCTH MHOXKECTBA PEIICHHUI YpaBHEHHI, HEPABEHCTB
U UX CHCTEM;

MarepuanbHoe obecnevyeHue:

WuauBuyanbHbIe 3aJJaHNs, CIIPAaBOYHBIE MAaTEpUaIIbl, KOHCIIEKTHI JIEKIUH.

3aganue:
Haiigure 3HaueHUs TPUTOHOMETPUYECKUX (DYHKIUH, €CIIH U3BECTHO:
3
1) sin x=—, T <= x
13 2
3 T
M= —- Gl —
2) cos ST S

g
M= — —, = <0
3) tg oy SEE T

ITopsinok BbINOJIHEHHS Pa0OTHI

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

2. 3anumuTte (GOpPMYNIBI OCHOBHBIX TPUTOHOMETPHUUECKMX TOXJIECTB, COJEpKallue JaHHYIO
(GYHKIUIO U TY, KOTOPYIO HEOOXOIUMO HaWTH.

3. Beipaszute HeusBecTHy0 ¢(yHkM0. Eciau HeoO0XoaumMo H3BJI€Yb KBAaApaTHBIH KOPEHb, TO
OTIpeIeNTUTE 3HAK UCKOMON (DYHKIIUU, UCIIONIb3Ys 3aJJaHHYIO YETBEPTh.

4. BpruuciuTe 3HAUYCHHsI BCEX HEU3BECTHBIX (DYHKIIMH.
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Xox padoThI:

HaiinuTe 3HaUYeHHUSI TPUTOHOMETPUYECKUX (PYHKLUH, €CIIU U3BECTHO:
k|

1) cos x=10.8, Tﬂ == 2w

2) i ®= D,El,g 0D T

1T
3) tg x=— Ly SE=T
ar
2
Haiitu: sin &, tg o ctg o

Pemenue: 1)3anumem oCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO

ros? o 4sin? o= 1

Beipazum u3 HEero HCKOMy0 QYHKIHIO sin = +~/1 — cos? o

Tak  kak  cuHyc B IV uerBepTM  MMeeT  OTpULATENbHOE  3HA4YE€HUE,  TO
sin = —/1 — 0,6% = —0,36 = —0,6.

2) 3anuiieM OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO

a) JlaHo: cos o= 0,8 — =oi=< 2w

zin

tg o=

4 ros

[ToscTaBUM U3BECTHBIC 3HAYCHUS U HAMIEM HEM3BECTHYIO ()YHKITHIO
—0.6 f 3

tg o= =——=——=-0,75

0.a g &
3) 3amuiieM OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO
tg oo etge =1
Bripazum u3 Hero HCKoMyro QYHKIUIO ctg o= @Lm
4 1
ctg o= _E =-1 E
6) Mlano: ) sin = 06,7 <x< =
Hajitu: ros o, tg o, ctg =
Pemenue: 1)3anuiiemM oCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO
cos? o 4sin® w=1
BeIpazum u3 Hero HCKOMY QYHKIHIO cos o= 4~1 — sin? o<
Tak kak kocunyc Bo |l yeTBepTH OTpHUIIATENEH, TO cos = —1 — 0,36 = —0.8.

2) 3amuiieM OCHOBHOE TPUTOHOMCTPUYICCKOC TOXKIACCTBO

in o
tg o=
;EI' ros
[ToacTaBuM U3BECTHBIC 3HAUCHHS U HAM/IEM HEU3BECTHYIO () YHKIIHIO
0.6 R
R = —=_Z—_p75
5" TheT T8 T4

3) 3anuineM OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECCTBO
tg oootge =1

L
Beipa3uM u3 HEro HCKOMyI0 QYHKIUIO ctg X= —

tgo
4 11
g = —— = =] —
“td 3 E

ir
a2
Hatitn: cos o, sin o, ctg o

B) laHo: tg w=—=-,- =x=xn

Pemenue: 1) 3anuiieM 0CHOBHOE TPUTOHOMETPHUIECKOE TOXKIACCTBO
tg oootge =1
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1 1
Bripasum u3 Hero uCckoMyro QYHKIUIO ctg o= o ctg = —1;

2) 3anuiineM OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO
1

1+ té'z B= cose oo
L

Bripazum u3 HEero nckomyro (pyHKIUIO cos =+ Tote=

Tak kak kocunyc Bo || yeTBepTH OTpHIIATENEH, TO £os X= — 11 —=_—= —E = —0.8.
e 1

3) 3amuiieM OCHOBHOE TPHTOHOMETPUYECKOE TOKIECTBO

roz? o 4sin? o= 1

Beipazum u3 HEero HCKOMy0 QYHKIHIO sin &= +~/1 — cas? o

Tak kak curyc Bo || 4eTBepTH NONOKHUTENBHBIN, TO sin o= /1 — 0,64 = /0,36 = 0,6.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHNe

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOIEHUEM
HEO0OXOIMMOM TIOCIICIOBATEIIPHOCTH JICHCTBUI; B OTBETE MPAaBUIBLHO M aKKypaTHO BBIIIOJIHCHBI BCE
3aIllMCH U BEIYUCICHHA.

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

Ouenka "yI0BJIETBOPHUTEIBHO' CTAaBUTCS, €Clii pabOTa BBIMIOJHEHA HE IMOJHOCTBIO, HO O0BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJIBI, B XOJI€
MpOBeACHUS Pa0OThI OBUIA JOMYIIEHBI OITHOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE TTO3BOJISIET C/ENIATh MPABHIIBHBIX BHIBOJIOB.

Tema 2.1 OcHOBHbIE IOHATHS TPUTOHOMETPHH.
IIpeodpa3oBanne TPUrOHOMETPHYCCKHUX BbIPAKCHUH

IIpakTuyeckoe 3ansaTue Ne 20
«IIpeoGpa3oBaHusl TPUTOHOMETPHYECKUX BbIpa:keHUIi. POPMYJIbI CJI0KEHHS], YIBOCHMS.
®opmyJibl NPUBETEHU»

Heas pa6orbl: HayunTbesi mpeoOpa3oBBIBATE TPUTOHOMETPUYECKHE BBIPAKEHHS, HCIIONB3YS
TPUTOHOMETPHUYECKUE (POPMYIIBI.

BeinosiHenue padorsl crnocodcTByeT GOPMHPOBAHMIO!

[Ipy6 ymeHme CBOOOIHO OINEPHPOBATH MOHATHSAMH: CTENEHb C IIENBIM IOKa3aTejeM, KOpeHb
HATypaJbHOH CTENEHM, CTENeHb C palMOHAJIBHBIM IIOKa3aTeleM, CTENeHb C JACHCTBUTEIbHBIM
(BellecTBEHHBIM) MTOKa3aTeleM, Jorapudm 4rciia, CHHYC, KOCUHYC U TaHT'€HC ITPOU3BOJIBLHOTO YUCIIA;

IIpy8 ymeHue cBOOOJHO ONMEpUPOBATh MOHATUSAMH: Tpaduk QyHKIMH, oOpaTHas QyHKUHS,
KOMITO3UIUS (PYHKUIMM, JWHEHHas (QYHKUMs, KBaJapaTuyHas (YHKIUS, CTENEHHAas (QYHKUIMS C LEJIbIM
nokaszaTejieM, TpPUTOHOMETpudyeckue  (YHKIMH, OOpaTHblE  TPUTOHOMETpUYEcKHe  (YHKIIHH,
noKasareiabHass M Jorapupmudeckas (yHKIUU; yMEHHE CTPOUTh TIpaduku (GYHKIUH, BBITOIHATH
npeoOpa3oBaHus rpauKoB GbyHKIH;
YMEHHE HWCIOIBb30BaTh Tpaduku (QYHKIHMN JUTSI U3YYSHHs TPOIIECCOB M 3aBHCUMOCTEH TPH pelIeHHH
3ajja4 U3 JPYruX Y4eOHBIX IMPEIMETOB U M3 PEANbHOM JKU3HU;BBIpaKaTh (OPMYIaMU 3aBUCHUMOCTH
MEXy BEIIMYHHAMHU; yMEHHE CBOOOJIHO OTEePHPOBATH MOHITHUSIMHU: YETHOCTD
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GyHKIIUHM, TEPUOAUYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (YHKIIUU, MOHOTOHHOCTh (DYHKILIUU, SKCTPEMYM
¢byHkuuu, HauOoibllee W HaWMEHbIee 3HAUeHUS (YHKIMHM Ha TPOMEXYTKE, yYMEHHE IPOBOAUTH

uccaenoBanue QyHKINY;

YMEHHU €

UCTOJB30BaTh CBOMCTBa M rpaduku (QYHKIUH AN pelmieHus YpaBHEHUH, HEPaBeHCTB M 3a/ady C
napaMeTpamu; U300paxkaTh Ha KOOPJMHATHOM IJIOCKOCTU MHOXECTBA PEIlIeHUN ypaBHEHUI, HEPABEHCTB

U UX CUCTEM;
MarepuajibHoe o0ecnieyeHue:

I/IH[[I/IBI/I[[yaJIBHLIC 3alaHuA, CIIPAaBOYHbIC MaTCpUaJibl, KOHCIICKTbI HGKL{I/II\/JI.

3ananme:

coEl? ™ coed 3™ —2inll " 2ingd
cord™ 201 6 + cord 620 547

1.Berunciure

3 24 T i
ros K= —-) posh = —— . T —) ow= i D —,
2. laHo : A — ” B=3

Hatigure =inf« — 57,
gints - flcosf +ooale —fomg
coale— ) coaf —gnle —fleing

3.JIoKaXuTe TOXKIECTBO:

ITopsinok BbINOJIHEHUs padOThI

1) 3anuuuTe 3aJaHUE U OINpEAEIuTE,
BOCII0JIb30BaThCS.

2) [Tpumenwure 3t HOPMYIIHI.

3)

BBIPpAXKCHUA.

Xon pemieHus:
1 . Beramciure coer L™ ¢ eel 67+ 2 L 2in 2 6”

2i120% ¢ 022 57+ coe2 020257

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

sim20® « pos25" + eos20" « sin25®

too

KakuMu  (QOpMyJIaMHd TPUTOHOMETPHH HYXKHO

prOCTI/ITe MOJIYYHUBIHICCCS BbIPAKCHUC. BBI‘II/ICJ'II/ITG, €Clin 3TO H606XO,Z[I/IMO, 3HAa4YCHUC

Z[J'ISI peUICHUS HaM HeO6XOI[I/IMO HCIIOJBb30BaTh q)OpMy.TIBI CJIOXKCHUA!

coslee + B) = cose « cosf F sine - sinf
sinle + £ = sina - cosf + cosa - sing
cos71%  pos26® 4 sinT 1% - sin26°

coz(71% — 26”1 cos45®

5in20° - cos25° + cos20° - Sin250

A 2 &
x= — =-"
2. JlaHo =in -+ cosf

T T
5 ;:icca:m Uc:’ﬂ::t;.

Hatigure sinfe + 47,

Pewrenue: Hns peleHns
sinfee + £ = sina * cosf + cose  sing

HaM

Ho HaMm HEen3BECTHBI zHaueHHA £oz & B sing.

sin(20° 4+ 2577 sind5°

HYXHO

=tgase =1

HCIIOJBb30BAaTh CJIOXKCHHUA

opmymy

Haiinem cHagana stu 3HAYCHH, UCITIOJIb3Ysd OCHOBHOC TPUTOHOMETPHICCKOC TOXKICCTBO!:

cos? o 4sin® w=1

Bbipazum U3 HEro UCKOMYIO PYHKIHIO cos oc=++1 — sin? o

sinf = 4.1 — oz

B
Tak kak xocunyc Bo |l yeTBepTH oTpHIIaTENEH, TO £OF XK= — ||1 —m=
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16 25 16 2 1
25 25 25 5 5

Tak kak cuHyC B | UeTBepTH MONOKUTENBHBIA, TO sing = J 1-—

HOI[CTaBI/IM HaﬁHeHHBIe 3HAUYCHUS B (bOpMy.Hy W BBIYHUCIIUM 3HAUYCHHC
sinfoc +4).

84(15)3 32 45 13

2 (-

sin(oc +8) = T =

17/5 "@s 85 85

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

3.JlokaxxuTe TOXKIAECTBO: too

Z[OKaSaTCJ'IBCTBOZ

Brmmumem OTACJIBHO JICBYIO YaCTh TOXACCTBA U npeo6p33yeM €€, UCIIOJIb3Yys (bOpMy.]'IBI CJIOKCHHA .

gintw—fleosf +ooale —fleing _ @nie-F+5H _ mine
coale—f) conf —gnle —fleing  coace—f+f  ceew
tg o= tg o

ToXIEeCTBO JOKA3aHO.

Bo3moxen u prTOﬁ Ccroco0 J0Ka3aTenbCTBa:
ginte—flcosf +coale —flaing _ Geine cosf —coow S0 coof + (roew coaf +eine singleing

= tgn

coale—f) conf —minle —fleing  Coose-cont +eine sinf) cosf — (eine conf —coew sinfloing

Packpoem ckoOKkH 1 TIpUBE/IEM TIOJOOHBIC cllaraeMble
sing - eostf — coso o sinf o cosf + cosoe o cosf o sing 4 sine o sin® 0 sine o cos?R + sing o sin B8

 eose - eost R 4 sing - sing - cosf — sing - cosf - sing + cose - sin?f cose - cos?f + cose - sin?f
sing (cos®f + sin® /) sinm

= = = tge
cosa(cos?f + =in? ) coso g

tg o= tg e
(I)opMa NpeacTaBJICHUsA pe3yjabTaTa: BhIIIOJIHCHHOC 3a/JaHNE

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCA, €CliM paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEe0OXOIMMOM TOCTENOBATENBHOCTH JEHCTBHUIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIUCH ¥ BBIUMCIICHUS.

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

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISIET MOJIYYHTHh MPABWIBHBIE PE3yJIbTaThl W BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObLTH AOMYIIEHBI OIUOKH.

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

Tema 2.1 OcHOBHBIC IOHATHS] TPUTOHOMETPHH.
IIpeoOpa3oBaHue TPUTOHOMETPUYECKHUX BbIPAKEHU

IMpakTnyeckoe 3ansiTue Ne 21

«IIpeoOpa3oBanusi TPUrOHOMETpPHUYECKHX BbipaxeHuii. [IpeoOpa3oBanne cymMmbl
TPUTOHOMeTpUYecKHX (pyHKIUH B nponssenenne. [Ipeodpa3oBanne npousseaeHus
TPUTOHOMETPHYECKUX (PYHKIMI € CyMMY»

Heabr padorbl: HayunTbes mnpeoOpa3oBbIBaTH TPUTOHOMETPUYECKUE BBIPAKEHUS, HCIOIB3YS
TPUTOHOMETPHUECKUE (POPMYITBL.
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Brinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

IIpy6 ymeHue cBOOOAHO ONEpPUPOBATH NMOHATHUAMM: CTENEHb C IEJbIM IOKa3aTeleM, KOpPEHb
HATYpaJIbHOH CTENEHH, CTENEHb C palMOHAIbHBIM II0OKA3aTesleM, CTENeHb C JACHCTBUTEIHHBIM
(BelecTBEHHBIM) ITOKa3aTeleM, JorapuM 4uciia, CHHYC, KOCUHYC M TAHI'€HC IIPOU3BOJIBHOIO YUCIIA;

[Ipy8 ymeHue CcBOOOJHO OMEpPUPOBATH MOHATUSAMH: Tpaduk QyHKIMH, oOpaTHas QyHKIHS,
KoMIo3uLus (PpyHKUMM, JuHeHHas (QyHKUUSA, KBaJpaTudHas (QYHKLUS, CTelNeHHas (QYyHKIMS C LEeJIbIM
mokaszaTejieM, TPUTOHOMETpudeckue  (yHKIHMHM, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
nokaszaTejabHass M Jorapugmuueckas (QyHKUUH; YMEHHME CTPOMTh Ipadukd (YHKUHUHA, BBIIOIHATDH
npeoOpa3oBaHus rpauKoB GbyHKUIMH;
YMEHHUE HCHOJIb30BaTh Ipaduku (yHKUMH JUIsl U3y4EHMs] IPOLIECCOB M 3aBUCUMOCTEH IpPU peLIeHUH
3aa4 U3 JPYruxX YYeOHBIX MPEIMETOB M M3 PEANbHOM JKU3HU;BBIpAXKATh (OPMYJIaMU 3aBHCHMOCTH
MEX]y BEJIMYMHAMU; yMeHue CBOOOJIHO ONEpPUPOBATH MOHITUAMU: YETHOCTh
(GyHKINH, TEPUOIUYHOCTh (DYHKIMH, OTPAHUYCHHOCTh (DYHKIIMHM, MOHOTOHHOCTb (DYHKITUH, SKCTPEMYM
¢byHkuuu, HauOoJbllee M HauMEHblIEe 3HAaueHUs (YHKIMHM Ha IMPOMEXKYTKE; YMEHHE IPOBOAUTH
uccienoBaHue QyHKIUY; YMEHHU €
UCMOJb30BaTh CBOMcTBa M rpaduku (QyHKUIUN A0 pelieHus YpaBHEHUM, HEpaBeHCTB M 3a1ad C
rnapameTpamu; u300pakaTh Ha KOOPJAUHATHOM IUIOCKOCTH MHOXKECTBA PEIICHUI YpaBHEHHI, HEPABEHCTB
U UX CUCTEM;

MaTtepuajbHoe obecnieyeHue:

WnauBuyanbHbIe 3aJJaHUs, CIIPAaBOYHBIE MAaTEpUaIIbl, KOHCIIEKTHI JICKIUH.

3aganme:
o (1172 —zind2”
1. Haiigure 3HaYeHUE BBHIPAKEHHUSA: —
FEra” — coed?

tat1an® — e coallal® — ety (07—

TOLIC + &) by (A0 + &) Ea It +a)
B2 +EHEE

2. YrpocTUTe BBIpa)KEHUE:

3. JloKa)XuTe TOXKISCTBO: = tgdn

FRE2E + 0 2B

ITopsinok BeINOJIHEHHS PA0OTHI

1) 3anummTe 3amaHMe W ONpEACIHTE, KAaKMMH (GOpMyJaMH TPUTOHOMETPHU  HYXKHO
BOCIIOJIb30BaThC.

2) Ipumenute 3T HOPMYIIBL.

3) Ynpoctute mONy4MBIIEECS BBIpAKCHHE. BBIYHMCIUTE, €CIHM 3TO HEOOXOAWMO, 3HAUCHHUE
BBIPAYKEHUSI.

Xoa paGoTsI:

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

ro26a” — coe22”

Jlia peuieHUss HaM HYKHO BOCIIOJIb30BaThCs (opMysiaMu TpeoOpa3oBaHUS CYMMBbI U Pa3HOCTH
TPUTOHOMETPHUYECKUX (PYHKIUN B IPOU3BE/ICHHE:

&+ ft—

cose + cosf = 2eos > £ L cos > d

e LA

rosn — cosf = —2sin S ST
o+ o —

sing + sing = 2zin i - ros 4
2 2

w+ f o —f
sing — sing = 2ros > 5t >
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Pemrenue:

68" + 22% . 6E® — da°

A 8" — sin22® 2cos 5 =N 5 2cos45" « sin23® cos45® as )
= o o o - = . . = - = —rt, "=
cos68" — pos22° e BE® 4 &2 L —25ind5® - sin23° sind5® g
—2zin 5 sin 5

2011 CLAD" + e tElec— 13070 con160° — &)
-:'rg(Tz—r—n’j-crg T+ 'EE\?(?—R’)

2. YHpocTUTe BbIpaXKEHUE:

[Ipu pemieHun 3TOro 3agaHus HYXXKHO TPUMEHUTH (HOpMyIbl npuBeAeHus. [jis 3Toro BCIOMHUM
MHeMOHHYEecKoe mpaBmwio: 1) HazBanue QpyHKIMU HE MEHSETCS, €CITU K apTyMEHTY 0 MPUOABISeTCs —N
uinm N,

Hazpanue ¢yHKIIMM MEHSIETCs, €Clid K apryMEHTYy o MpuodaBisiercs —gn WIN ;—rn, n-

HEYETHOE YHUCIIO.
2) CtaBUTCS 3HaK UCXOMHON (DYHKIIMH, CYUTAS , UTO O- OCTPBINA YTOJ.

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

2t +20 3w +EMN 5

3. JIoKaxxuTe TOKACCTBO: = tg3a

COSE + CO0SIE + 0 0SE e

JUis pelieHus HaM HYKHO BOCIIOJIb30BaThCs (opMysiaMu IpeoOpa3oBaHUs CYMMbl U Pa3HOCTHU
TPUTOHOMETPUUECKUX (DYHKIIMI B IPOU3BEIACHUE.

Pemienue:

2NE +2inde +einbe
——————— =tgin
COPE +COsIE + o0 E
BeimutiieM oT1eIpHO JICBYIO YacTh TOXKJIECTBA U Ipeodpa3yeM ee, UCTIONb3Ys POPMYJIbI:
o O+Sm o-5o .
sing +2inde+2inie  Bine+sinie) +zinle | ZEMTTT OO HEMAR pigagcoag-2en+sinde
o+5m
z

Bocmnosnb3yemcst 4eTHOCTBIO KOocHHyca coz(—e) = cose
sinde - cos 2ee + sinde sinde - (eosde + 1) sindo

= = = =
COSE +C0sIE +ComS e Cooee +cos5e) +condw 2eos -cm%ﬂmﬂn’ coede coat-2@) +oonie

" eos3n o cozle 4+ cos3e cosde - (cos2e 4+ 1) rcosdm
tgdo = tgdo
ToxaecTBo 10Ka3aHo.

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

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €CiM padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOIEHHEM
HEO0OXOIMMOM TOCTEIOBATEIPHOCTH JEHCTBUI; B OTBETE€ NPABUIBLHO W aKKypaTHO BBIMOJIHEHBI BCE
3aMUCH ¥ BBIYMCIICHUSI.

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

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IO3BOJIAET IMOJYYUTh MPaBUIbHBIE PE3yJIbTaThl U BBIBOJBI; B XOJIE
MpOBeIeHUS pabOTHI ObUTN JIOMYIEHbI OLTHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CITM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH PaOOTHI HE MO3BOJISIET C/IENIaTh PABIIBHBIX BBIBOIOB.
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Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBaHne TPUTOHOMETPUYECKHUX BbIPAKEeHU

IpakTnyeckoe 3ansiTue Ne 22

IHocTpoenune rpapukoB TPUTOHOMETPUYECKUX PYHKIUI ¢ HCIIOJIb30BAHUEM I'€OMETPUIECKUX
npeodpa3oBaHuii

Leas padoTbi: HaydanThcst cTpouTh rpaduku TPUTOHOMETPUIECKUX (PYHKIIUH

BbinosiHeHue padoThl cOCOOCTBYET (POPMHPOBAHUIO

[IPG5 ymeHue omepupoBaTh MOHATHSAMH: palloHanbHas (YHKIUS, IMOKa3aTeiabHas (QyHKUNA,
creneHHast pyHKIus, Jorapupmudeckas GyHKIHS, TPUTOHOMETpUYeckre (PyHKIMH, 0OpaTHbIe (QYHKINY;
YMEHHE CTPOUTH T'padUKU HM3YUYEHHBIX (DYHKIUH, MCIONB30BaTh IpaUKH MPU U3YyYEHHH IPOLIECCOB U
3aBUCUMOCTEH, TpU pEIICHUM 3a]ad M3 JIPYTUX YYeOHBIX NMPEAMETOB W 3334 W3 PEaTbHON KU3HH,
BBIpaXKaTh POpPMyJIaMH 3aBUCUMOCTU MEXIY BEIMUYNHAMU;

[Ipy6 ymeHue CBOOOIHO ONEPHPOBATH MOHATHUSAMH: CTENEHb C LENBIM IOKa3aTelieM, KOPEHb
HATypaJIbHOM CTEMEeHM, CTENeHb C palMOHANBHBIM IIOKa3aTeleM, CTelNeHb C JIeHCTBUTEIbHBIM
(BemiecTBEHHBIM) MOKa3aTeseM, JIorapudm uncia, CHHYC, KOCUHYC U TAHT€HC MPOU3BOJILHOTO YHUCIIA,

[Ipy8 ymeHue cBOOOJHO oOmepUpoBaTh MNOHATUSAMU: Tpaduk GyHKIUU, oOpaTHas (yHKUHUA,
KOMITO3UIMST (PYHKIMMA, JTMHEHHAs (QYHKIHS, KBaapaTudHas (QYHKIHs, CTCIICHHAas (YHKIUS C IEJIBIM
MoKaszareiaeM, TPUTOHOMETpHYeckue  (QyHKUMHM, OOpaTHble  TPUTOHOMETpPHUYECKHE  (PYHKIIHH,
noKaszaTenbHass W Jorapugmuyeckas (QyHKIUH, YMEHHE CTPOWTH Tpadukd (YHKIHUHA, BBIIOIHATH
npeoOpa3oBaHUs rpadukoB GbyHKIM;
YMEHHE HCIOJB30BaTh Tpaduku (QYyHKIMN JUISI U3yYEHHs HPOIECCOB M 3aBHCUMOCTEH MpPH pelIeHUH
3aa4 M3 JPYTUX Y4eOHBIX MPEIMETOB M M3 PEaTbHOM JKU3HM;BBIpAXaTh (GopMynamMu 3aBUCHMOCTH
MEXy BEIIMYHMHAMHU; yMeHHue CBOOOJIHO OTEePHPOBATH MOHITUSMHU: YETHOCTD
GYHKIIUH, TEPUOANYHOCTD (PYHKIIMH, OTPAaHUYCHHOCTh (DYHKIIUU, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
¢byHnknuu, HawOoJblllee W HaWMEHbIee 3HAUYCeHUS (YHKIMH Ha TPOMEXKYTKE, yYMEHHE MPOBOIUTH
uccienoBanue QyHKIUY; YMEHHU €
WCTOJNB30BaTh CBOMCTBa WM rpadukm (QYHKIUN A pelmieHus ypaBHEHHWH, HEpaBEHCTB M 3a7ad C
napaMeTpamu; U300pakaTh Ha KOOPIAMHATHOMN MJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUI, HEPABCHCTB
U MIX CHCTEM;

MatepuajbHoe obecnieyeHue:

WupuBuyanbHbIEC 3aJaHNS, CIIPAaBOYHBIE MAaTEPUAIbl, KOHCTIEKTHI JICKITHA.

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

IMopsaok BbINOTHEHHSI PAGOTHI:

[Tpu mocTpoeHnu rpaduka HyKHO BOCIIONIB30BATHCS MTPe00pa3oBaHUSIME IpaUKOB.

1.y = f(x) + b — rpapux ¢ynkiuu mnomydaercs u3 rpaduka ¢yskium Yy = f(X) myrem
napauIebHOTO TIepeHoca 3TOro rpaduka Ha BenuuuHy Broib ot OY. Ilpu atom, ecimm b>0, To rpadux
byukiuu f(X) + b pacmonaraercs Boiie rpaduka Gynkuuu f(x), ecau b<0, To HibKe 3TOTO rpaduKa.

2.y = f (X + b) — rpadux ¢dyHkumm momyyaercs u3 rpadpuka ¢pyHknuu y = f(X) ¢ momorsio
MapajuieILHOTO TMEePeHoca 3Toro rpaduka Ha BenIuuuHy b B1oias ocu OX, npu 3ToM, eciu b>0, To casur
BJIEBO, a ecii b<(, TO cIBUT BIpaBo.

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

4.y = a f(x) — rpadpuxk ¢yHkumu mnomydaercs u3 rpaduxa ¢yHkumum y = f(X) ¢ momormsio
pacTsbKeHus WK cxaTus rpaduka no ocu OY nponopiuoHanbHO KO3 GULIHMEHTY a, TPUYeM,
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ecnmu @ > 1, To Bce opauHaThl rpaduka af(Xx) yBelInunBarOTCs B @ pa3, eciu & < 1, TO yMEHBIIAIOTCS
B a pa3.

5.y = fla x) — rpabuk ¢yakuu monydaercs u3 rpadpuka QyHkmuum y = f(X) ¢ momormrsio
pacTsHKeHUs WIN CKaTHsl BAOJb ock OX MpONnopIuoOHANbHO KOAPOHUIUEHTY @, IpudeM, eciu, a > 1, To
rpaduk cxumaercs B a pas, eciu 0 < a <1, to pactaruBaercs B 1/a pas.

6.y = | f (x) - JUISl TIOCTPOCHMSI 3TOTO TpaduKa HYKHO MOCTPOUTh rpaduk dyHkmuu y = f(X) u
oTo0pa3uTh oTHOCUTENBEHO ocu OX Te yacTH rpaduka, KOTOPhIE PACIIONOKEHBI HHXKE STOW OCH.

[Tocne moctpoeHus rpaduka NpoOBEANTE UCCIIE0OBaHUE (PYHKIMH IO 001IeH cxeme.

Xox paboTsl
[Toctpouts rpaduk GyHKIMHU ¥ = Zros(x+ ;—r]. 3amucarb CBOMCTBA 3TOH (DYHKIIMH.

Cunauana nmoctpouM rpaduk QyHKINH ¥ = cosx
Ilepenecem rpaduk QYHKLIUM ¥ = cosx Haf B1eBo. [Tomyunm rpaduk QyHKIHH y = cos(x + ;—r].

Pactsnem rpaduk nonyuuBiieiics GyHkuuu B 2 pasza Boiib ocu Oy.

y= Zcos(x+£]
3

Hccnenyem dyHKIMIO M0 001IeH cxeme:

D(y)=R;
E(y) =[-2; 2]
y =0, npu X=n/6 + n, n € Z;
@OyHKIUs 0011ero BUA.
OyHKIHS HEMOHOTOHHAS,
pu X € (2n/3 + 2mn; 5n/3 + 27n) — byHKUIMsA BO3pacTacT;
npu x € (-n/3 + 27n;2 /3 + 2an) — GyHKIMS yObIBAET;

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

7. T=2m.

ko

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

Kpurepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €CiM padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIO/IEHHEM
HEO0OXOIUMOM TIOCTIEOBATEIBLHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIUCH ¥ BBIYMCIICHUSI.

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

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €CIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISICT MOJYYUTh MPABUIBHBIE PE3YNbTaThl W BBIBOJIBI, 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.
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Tema 2.2 TpuronoMerpuyeckue ypaBHeHHUs 1 HEPaAaBEHCTBA
IMpakTnyeckoe 3ansitue Ne 23
«IIpocreiinine TPUroHOMeTPpUYECKHE YPABHEHHUS] U HEPABEHCTBA

eanb padoTni: HayuuThcs pemiath OpoCcTeHIIMe TPUTrOHOMETPUYECKUE YPABHEHUS.

BbinosiHeHue padoThl cOCOGCTBYET (POPMHPOBAHUIO

[1PG3 ymeHue omnepupoBaTh MOHATUSMU: palMOHANbHBIE, HMpPpAllMOHAIbHBIC, MOKa3aTelIbHBIE,
CTETEHHBbIE, JOrapu(PMHUECKUE, TPUTOHOMETPUYECKHE YPABHEHUS M HEPaBEHCTBA, MX cHcTeMbl;IIpy6
yMEeHHE CBOOOJHO OIEpPUPOBATH MOHITUSMH: CTENEHb C LEJNbIM IOKa3aTeleM, KOpPeHb HaTypalbHOU
CTENEHH, CTENEHb C pPAlUOHAIBHBIM I[OKa3aTeJeM, CTENEHb C JCHCTBUTENBHBIM (BEUICCTBEHHBIM)
roKasaresem, jJorapudm ymcia, CHHYC, KOCUHYC U TaHT'€HC ITPOU3BOJIBLHOTO YUCIIA;

[1Py7 ymeHue oneprpoBaTh MOHATUSAMU: TOXKIECTBO, TOKIECTBEHHOE IPpeoOpa3oBaHue, ypaBHEHHUE,
HEPaBEHCTBO, CUCTEMa YPaBHEHHH W HEPaBEHCTB, PAaBHOCUIBLHOCTbh ypaBHEHUMN, HEPABEHCTB M CUCTEM,
panroHaIbHbIE, MppalroHalIbHBIE, noKa3aTeJbHbIE, CTETICHHBIE, JorapupMHUECcKue,
TPUTOHOMETPUYECKHE ypaBHEHUS, HEPABEHCTBA U CHUCTEMbI; YMEHHUE pellaTh ypaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JIMYHBIX IPUEMOB; pEIlaTh YPAaBHEHHUs, HEPABEHCTBA U CUCTEMBI C IAPAMETPOM;
MPUMEHSITh yYpaBHEHHS, HEPABEHCTBA, UX CHCTEMBI JJI1 pEHICHUS MaTeMaTUYeCKUX 3ajad M 3a7ad U3
pa3IMyYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

[Ipy8 ymeHue cBOOOJHO oOmepUpoBaTh MNOHATUSAMU: rpaduk GyHKIMH, oOpaTHas (yHKIUS,
KOMITO3UIMST (PYHKIMHA, JIMHEWHAs (QYHKIWS, KBaapaTHdHas (QYHKIHS, CTEHeHHas (DYHKIUS C LEIbIM
MoKaszareiaeM, TPUTOHOMETpHYeckue  (QyHKUMHM, OOpaTHble  TPUTOHOMETpPHUYECKHE  (PYHKIIHH,
MoKasareiabHas M JiorapupmMudeckas (YHKIUU; yMEHHUE CTPOUTh Tpaduku (YHKIUH, BBITOIHATH
npeoOpa3oBaHUs rpadukoB GbyHKIM;
YMEHHE HCIOJB30BaTh Tpaduku (QYyHKIMN JUISI U3yYEHHs HPOIECCOB M 3aBHCUMOCTEH MpPH pelIeHUH
3ala4 M3 JPYTrUx y4eOHBIX MPEIMETOB M M3 pPeajbHOW >KU3HU;BBIpAKATh (POpMyJIaMH 3aBHUCHUMOCTH
MEXy BEIIMYHMHAMHU; yMeHHue CBOOOJIHO OTEePHPOBATH MOHITUSMHU: YETHOCTD
GYHKIIUH, TEPUOAUYHOCT (PYHKIIMH, OTPAHUYEHHOCTh ()YHKIIUH, MOHOTOHHOCTh (DYHKIIUU, SKCTPEMYM
¢byHknuu, HawOoJblIee W HaWMEHbIee 3HAUYeHUS (YHKIMH HAa TPOMEXKYTKE; YMEHHE IPOBOIUTH
uccienoBanue QyHKIUY; YMEHHU €
WCTIOJB30BaTh CBOWCTBa W Trpaduku (QYHKIUH A pemieHus YpaBHEHWH, HEPaBeHCTB M 3a/1ad C
napaMeTpamu; U300pakaTh Ha KOOPAMHATHOMN MIOCKOCTH MHOXECTBA PEIICHU ypaBHEHUI, HEPABEHCTB
U MIX CHCTEM;

MatepuajbHoe obecnieyeHue:

WupuBuyanbHbIEC 3aJaHNS, CIIPAaBOYHBIE MAaTEPUAIbl, KOHCTIEKTHI JICKITHA.

3ananmue:
Pemmre Tpuronomerpuueckre ypaBHEHU:
1) cosar =0
. Th
2) sm(Ex — ;_) =-1

3) stg{4x +5)=—3
4) ctg (2x+5 = —?

5) sindx  cos3x + cosdy - zindr = i

Ilopsinok BbINOJHEHHSI padOThHI:

1. 3anucare ypaBHEHHE M OINpENEIUTh, K KaKOMy BHJIy OHO OTHOCHUTCS M Kakod (opmymnoi
HE00XOMMO BOCIIOJIb30BaThCSL.

2. PemuTh ypaBHEHHE.
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3. 3ammcarh OTBeET.

Xox padoThI:

Pemnre TpuroHomMeTpU4ECKUE YpaBHEHUS:
1) sindx =1

9T0 YpaBHCHHUE OTHOCHUTCS K YaCTHBIM ClIy4asaM, IIO3TOMY KOPHHU HAXOJAATCA I1O (1)OpMy.]'Ie

r=wrn NESZ

dx = WM, MES
3
X =N MES

2
OtBeT: x = Tz—rﬂ, AES
Tr —_—
2) coz (Sx + ;) =-1

9T0 YpaBHCHHE OTHOCUTCA K YACTHBIM ClIy4dasdM, IIOITOMY KOPHH HAXOHLATCA IIO (I)OpMy.]'IG

r=xw+:2ZEn MNESZI

5x+;—r= w4+ 2mn, ez
S =TE—;—[+ 2mn, nel
Sx =ETW+ 2mn, nes

e
r=—+4—n nes
15 + "

o 2w 2w -
TEET, ¥ = —-+—"™n. NE
15§

3) 2eosdxr=-1

1
Paznenum o6e yactu ypaBHenus Ha 2. [lonyunm ypaBHeHue: cosdx = — oy

1

DTO ypaBHEHHE HE SIBJIICTCS YaCTHBIM CITy4aem, & = _E’lﬂ" < 1. [loaToMy OHO MMEET pelIeHue,

KOTOpOE HaxXOJuTcs 1o Gpopmyiie: x = tercrose + 2w, MeD
Jxr = tarccos(— %'_) + 2mn, nes

Jxr = 4w — arccos %__) + 2mn, mes
3% = dim — ) + 2mn, neZ
3x =izTﬂ+ 2mn, ned

21T T

xr= i?+ 5 TES

21T 2T
ks

OtBeT: x =+—+ T neE

4) r,g(ﬁx—f):—?

ypaBHeHI/IC HMECT PCHICHUC, KOTOPOC HAXOAUTCA 110 (bOpMYHCZ x = oretge + N, nel

= NE]
6x—¥=m"ctg ey + nEd
DOyHKIMSA ¥ = erotgx HEYETHAS, TIOOTOMY arotg (—x) = —orotgx,
e
B — L—r = —aircty Tﬂ+ T, NeS
T T
i -3 = —E+m*1, HES
fx = —= + -+ N, ned
B 4 !

T
il —E+1rm, nES
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T T
r=—+4 -1, nes
?2+5 !
T

OTEeT: ¥ = E+Eﬂ, NES

e
5)eastir - eosdx 4 sinfix - sindx = T!

BuauM, 4TO JIEBYIO 4aCTh MOKHO CBEPHYTH 110 (POPMYJIaM CIIOKEHHS:
coslee + B) = cose « cosf F sine - sinf

V3

coslbr — 3x) = ?
V3
cog dx = ?

Tenepr ypaBHEHUE SBISETCS NPOCTEHIIMM M €ro KOPHHM HaxXxomsaTcs 1o  (dopmyre:
¥ = +orecosn + STN, NES .

=
3r = +nrecos ?!+ 2mn, nes

dx =ig+ 2mn, nes

r= —E+ 5 nes
L
OTEeT: X = _E+ ?ﬂ_. nES

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

Kpurepun oneHku:

Ounenka "oTau4HO" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOJOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIbHOCTH JIEHCTBUIl; B OTBETE MPABUIBLHO M AKKypaTHO BBIIOJHEHHI BCE
3aUCH ¥ BBIYUCIICHUSI.

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

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €Clii paboTa BHIIOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MOJYYUTh NpPaBUIbHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MpOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

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

Tema 2.2 Tpuronomerpuieckue ypaBHeHHs U HEPABEHCTBA
IIpakTuyeckoe 3ansaTue Ne 24
«Tpuronomerpuyeckue ypaBHeHUsI U MeTOAbI MX PeLIEHUsD)
Hean pabdoTbi: HayunThes pemars TPUTOHOMETPUIECKHE YPAaBHEHHUSI.
BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHMIO:
[TPy7 ymeHue onepupoBaTh MOHATUSMU: TOKIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHue, YpaBHEHHE,
HEPaBEHCTBO, CHCTeMa YPaBHEHMH W HEPABEHCTB, PaBHOCWIBHOCTh YPAaBHEHHH, HEPABEHCTB U CHUCTEM,
paluoHalbHbIE, HppalMOHANIbHEIE, MOKa3aTeNbHbIE, CTEIEHHBIE, norapudmmyueckue,

TPUTOHOMCTPHYCCKUEC YpPaBHCHHUA, HCPABCHCTBA U CUCTEMbI, YMCHHUEC PCIIATh YPAaBHCHUA, HCPABCHCTBA U
CHUCTCMBbI C TIOMOIIBIO PA3JIMYHBIX ITPUCMOB; PCIIATh YPABHCHUS, HCPABCHCTBA U CUCTCMBI C ITapaMETPOM;
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IPUMEHATh YPaBHEHUS, HEPABEHCTBA, MX CUCTEMBI JUIs pEIIEHUs MaTeMaTHYeCKUX 3aJad M 3a1ad u3
pa3nu4HBIX 001acTell HAYKH U peaIbHOM KHU3HH;

[Ipy8 ymMeHue cBOOOTHO oOMEpUpPOBATH MOHATUAMH: Tpaduk QyHKIUH, oOpaTHas QYHKIUA,
KOMIO3ULUS (PYHKIUHA, TUHEHHas (QyHKIUSA, KBagpaTU4Has (QyHKIUS, CTerneHHas (QYHKIHS C LENIbIM
1oKaszaTejaeM, TpPUTOHOMETpudeckue  (yHKIMM, OOpaTHble  TPUTOHOMETpUYecKue  (YHKIHH,
nokaszaTenbHass W Jorapugmuueckas (QyHKIUH, YMEHHE CTPOUTH Tpadukd (YHKIHUNA, BBITOIHATH
npeoOpa3oBaHUs rpadukoB byHKIHIH;
YMEHHE HCIOJb30BaTh Tpaduku (QYyHKIMN JUISI U3yYEHHsS HPOIECCOB M 3aBHCUMOCTEH MpPU pelICHUU
3ajjad U3 JPYruxX y4eOHbIX IPEIMETOB U M3 PEalbHOM JKU3HU;BBIpaXaTh (OPMYJIaMHU 3aBUCUMOCTH
MEXy BEIIMYMHAMU; yMeHHue CBOOOIHO ONEpUPOBAThH MOHATUSMHU: YETHOCTD
GyHKLIMH, TEPUOIUYHOCTh (DYHKIIMM, OTPAHUYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢bynkuuu, HawOosbllee W HaWMEHbIIEe 3HAUeHUS (YHKIMM Ha TNPOMEXKYTKE, yYMEHHE MPOBOIUTH
uccieioBaHue QpyHKIUHY; yMeHue
UCTOJB30BaTh CBOMCTBa M rpaduku (QYHKIUH AN pelmieHus YpaBHEHUH, HEPaBEHCTB M 3a/ady C
napameTpamu; u300pakaThb Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUH, HEPABEHCTB
Y MX CHCTEM.

MatepuajibHoe o0ecnieyeHue:

WupuBuyanbHbIEC 3aJaHNs, CIIPAaBOYHBIE MAaTEPUAIbl, KOHCTIEKTHI JICKITHA.

3ananue:

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

2) 8sin’x+ ficosy —3 =10

3) btglx+tgx—1=10

4) sindx + sin3x =0

5) cos*(m —x) + Beoslr+x)+ 7 =10

ITopsinok BbINOJHEHHS PadOTHI:

1. 3anumwure ypaBHEHHME U ONPENECINUTE, KaKUM CIOCOOOM YpaBHEHHE BO3MOJKHO CBECTH K
IIPOCTENIINM YPABHEHUSIM.

2. Ecnmn HeoOXoIuMO, BBEIUTE HOBYIO TEPEMEHHYIO M PEUINTE YpaBHEHHE OTHOCHTEIBHO ITOH
nepemeHHo. [locne pemeHuss ypaBHEHUS C HOBOM IEpEMEHHOW BEpHUTECh K 3ameHe. JlOomKHO
MOJIYUYUTHCS MPOCTENIIee TPUTOHOMETPUUYECKOE YpaBHEHUE, PEIIUB KOTOPOE, MOJYyYUM KOPHHU JaHHOIO
ypaBHeHus. [lomHHTE, 4TO, €ciM ypaBHEHHE COJAEPKUT (QYHKUMM ¥ = tgx.¥ = ctgx, TO HEOOXOAUMO
y4ecTb UX 00J7acTh ONpeeeHHs.

3. Ecnmn ypaBHeHHE MOKHO TPEACTAaBUTh B BHJE NPOHM3BEACHUS HECKOJIBKHX MHOXHUTEJCH, U
IIpaBasl 4yaCTb paBHa HYJIIO, TO PA3JIOKUTE JIEBYIO 4acTh HA MHOXKHUTEIM U MCIOJIb3YyW IPABHIIO, KOIZa
MIPOM3BEJCHNE pPaBHO Hy0.  [IpupaBHSIB KaxAblii MHOXHUTENIb K HYJIO, IOJYy4YUM HECKOJIBKO
IPOCTEHIINX YpaBHEHUH, KOTOpbIE HEOOXOAMMO PEIIUTh, YYUTHIBAs 00JACTh JJOMYCTUMBIX 3HAUCHUH.

4. 3anumure OTBET.

Xox pa0doThI:

Pemmre TpuronoMerpuueckrue ypaBHEHU:

1) 2eos*c+eosx =1

Pemenue:

DTO ypaBHEHME C TIOMONIBIO BBEICHUS HOBOW IEPEMEHHOM MOMXHO NPUBECTH K PEHICHUIO
MPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUN.

[lycTh rosx = t, TOra Hallle ypaBHEHUE NPUMET BUJ 22 + £ =1

HCpCHCCCM I8 JICBYIO YaCTh U MMOJYYUM ITOJIHOC KBAIPAaTHOC YPABHCHUC
2P+t —-1=0

57



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

-1-3
£, = T - -1

-143 2 1
CECEE
BepHemcs k cTapoii IepeMEHHOM:
cosx = —1 HIIA cosxy = i

HOquI/I.HI/I aBa HpOCTGfILHI/IX TpHFOHOMeTqueCKHX ypaBHeHI/ISI, HepBOG OTHOCHUTCA K YaCTHbBIM
cilydasiM, a BTOpOe peniaercs 1o obueii popmyie. Permum ux.
Deosx = -1

r=x+4+ 2mn. Nes
1

2)5'05::: =3

xr = toreros E+ 2T, NES
T
r=4 §+ 2w, NES
OrEeTx = w4+ 2wn, x = ig+ 2mn, ned
2) 2costr 4 sinr—1=10
Pemenue:
9t10 YpaBHEHUEC COHACPKUT PA3HOMMCHHBLIC (I)YHKI_[I/II/I, MMO3TOMY Cpa3y BBCCTHU HOBYIO IICPEMCHHYIO
HC MMOJIYUUTCA.
BOCHOJII)3Y€MC$I OCHOBHBIM TPUTOHOMCTPUYCCKHUM TOKACCTBOM H BbIpa3vM OAHY CI)YHKHI/IIO qucpes

ApYTYyIO:

coslx 4 sinix =1

rostx = 1 — sin’yx

20 —simPx) dsinx —1 =10

2—2sinr+sine —1=10

—2sinfx 4 s +1=10

2sintr —sine —1=10

OTO ypaBHEHHE C TOMOIIBIO BBEJCHHS HOBOH NEPEMEHHOH MOYKHO TIPUBECTH K PEIICHHUIO
HpOCTeﬁIHHX TPUTOHOMCTPHUYICCKUX ypaBHeHPIfI.

Ilyctp sinx = t, TOrza Hallle ypaBHEHUE NIPUMET BUL; 2¢2 —t —1 =10

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

1-13 1
W= =
1+3 4
= T3t
BepHemcs k cTapoii mepeMeHHOM:
siny =1 401041 sine = — =

>
[Tomyuynnu 1Ba MPOCTEHUIIMX TPUTOHOMETPUYECKHUX YPaBHEHHs, MEPBOE OTHOCHTCS K YaCTHBIM
cllydasiM, a BTOpoe peraercs o oouieit popmyse. Pemum ux.
1) sinx =1 x=;—r+2m*1,ﬂfz

2) sinx = —%. x = (—1 " oresin (—i) + mn, nel
T
— il —_
r=(-1) (— Euj + mn, nes
T
x= [—1]“*"E+m neZ

b3 b
OTeeT: x = §+ 2mn, x = [—1]“”‘E+ T, =
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3) Sctglx—fBetgr4+3=10

DTO ypaBHEHME C TIOMONIbIO BBEICHUS HOBOW IMEPEMEHHOM MOKHO MPUBECTH K PEIICHUIO
IIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

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

YuursiBaem O[3 x # mn, nes

St2—Bt+3=10

D=64—-4.5.3=4 D=2

g—-2
ty = T = 0,6;

a+2
i
BepneMcs k ctapoit mepeMeHHOM:
ctgx =1 WA ctgx = 0.6,
Pemmmm ux.

Detgz =1 x = prectgl +mn el x = L—r+ L, el
2)etgx =06 x = orectgl. b+ wn nel

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

4) cosix + cosdx —eos3x =100

Pemenne:
Hcnonb3yst hopmyIbl ipeoOpa3oBaHusi CyMMBI M Pa3HOCTH (YHKIIM B MPOW3BEIACHUE, PA3I0KUM

IIPpaBYI 4aCTh YPaBHCHUS HA MHOXXUTCIIN
2X 4oy 22—y

2ros —rozsdr =1

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

2c0s3x rcozdx —eosdx =0

eos3x(2eas2e — 10 =10

cos3x =0 WK 2eoz2x — 1 =10

HOJ‘Iy‘II/IJ'II/I aBa HpOCTeI?'IHIHX TpI/IFOHOMeTpI/IIIeCKI/IX ypaBHeHI/ISI, HepBoe OTHOCUTCA K 4YaCTHBIM
CilydasM, a BTOPO€ PEeIaeTcs 1o odmen Gopmysie. Pemmm nx.

Dros3xr =10 2)2eos2x —1 =10
T _
Yy = §+ . nel drosdi —11
T W —
P ros2x S
g 3 T
2xr = ig + 2mn, MES
T
r= ig+ T, nes

T T T
OT‘BET::L':E-I-;?‘I_. :.c=ig+1r.m. neS

5) 25iﬂ2[n—x]+5cas(%ﬁ—x)+2 =10

Pemenue:

CHauaza Hy>KHO IPUMEHHUTDH (POPMYJIbI IPUBEACHUS: sin’(m — x) = sin’x

cos (3; - ) = —sinr

[Tonyunum ypaBHeHuUe: 2sin’x — Ssinx + 2 =0

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

[lyctp sinx = t, TOr/1a Hallle ypaBHEHUE IPUMET BUI;: 2t* — 5t + 2 =10
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D=25-4.2.2=09, D=1

53 1
== ——
t 2

543 8

4+ 4
BepneMcs k ctapoit mepeMeHHOM:
sinx = % 20105 sinr = 2,

=2

1)sinx = % x = (—1)"oresin & + ®n, nes 2)sinx = 2 YpaBHEHHE HE UMEET PEUICHUH, T.K. 2 = 1
x = (—1)7 S 4 mn,

OtBert: x = (—17" E + =,
@dopma npeacTaBJieHUs pe3yJbTAaTAa: BHIIIOJIHEHHOE 3a/1aHHE

Kpurepun oneHku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBINOJIHEHA B TOJHOM O0BEME C COOJIIOICHUEM
HEO0OXOIUMOM TOCIEN0BATEIbHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ounenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €CliM PadOTa BHINOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MMOJYYUTh NPAaBUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYIEHBI OIIHUOKH.

OueHka ""Hey10BJIEeTBOPUTEIBHO'" CTaBUTCS, €CJIM PadOTa BBITOJIHEHA HE IMOJTHOCTBIO W 00hEM
BBITTOJITHCHHOM YacTH pabOThI HE MTO3BOJISCT CACNIATh MPABHIIbHBIX BHIBOJIOB.

Tema 2.2 Tpuronomerpnyeckne ypaBHeHHsI 1 HEPABEHCTBA
IIpakTuyeckoe 3ansaTue Ne 25
«Tpuronomerpuyeckue ypaBHeHH s
Heanb padorbl: HayuuThes pematb OAHOPOJHBIE TPUTOHOMETPUUYECKHE YPaBHEHUS.

BbinosiHeHue pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

[1Py7 ymeHue onepupoBaTh MOHATUAMU: TOXJIECTBO, TOKIECTBEHHOE IPeoOpa3oBaHue, ypaBHEHHUE,
HEPAaBEHCTBO, CUCTEMa YpPaBHEHHI W HEPAaBEHCTB, PaBHOCWJIBLHOCTh YPAaBHEHUMN, HEPABEHCTB U CHUCTEM,
panroHaIbHbIE, UppaliOHAIIbHBIE, II0Ka3aTelbHbIE, CTETICHHBIE, norapupMHUUEcKue,
TPUTOHOMETPUYECKHE ypaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YpaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3IIMYHBIX IPUEMOB; PEILIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPOM;
MPUMEHSTh ypaBHEHHs, HEPABEHCTBA, WX CUCTEMbI JUIS pEUIeHHs MaTeMaTUYeCKUX 3ajady M 3ajad U3
pa3nuyHbIX 001acTel HAYKHU U peaIbHOM KHU3HH;

[Ipy8 ymeHue cBOOOJHO omepupoBaTh MNOHATUSAMHU: Tpaduk GyHKIUM, oOpaTHas (QyHKIUS,
KoMMO3uLus (PyHKIMHA, TuHeHas (QyHKIus, KBajgpaTHuHass (QYyHKIMs, cTereHHas (YHKLIUS C LEIbIM
MoKazareiaeM, TPUTOHOMETpHuYeckue  (QyHKIMHM, oOpaTHble  TPUTOHOMETpPUUYECKHE  (DYHKIIMH,
nokaszaTeiabHass W Jorapugmuueckas (QyHKIUH, YMEHHME CTPOUTh IpaduKd (YHKIHUHA, BBITOIHATDH
npeoOpa3oBaHus rpauKoB GbyHKIH;
YMEHHE HCIOJIb30BaTh Tpapuku (GYHKIUM JUIsi M3Y4EeHHs HPOLECCOB M 3aBUCUMOCTEH IMpHU pelIeHUuu
3aja4 U3 JPYruX Y4eOHBIX IMPEIMETOB M M3 PEANbHOM JKU3HU;BBIpaKaTh (OPMYJIaMHU 3aBUCHUMOCTH
MEX/y BEIMYMHAMY; yMeHHE CBOOOJHO ONMEPUPOBATh MOHATUSMHU: YETHOCTh
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GyHKIHMH, TEPHOIUIHOCTh (DYHKIIMH, OTPAHUYCHHOCTh (YHKIIMM, MOHOTOHHOCTh (PYHKITUHU, SKCTPEMYM
¢bynkuuu, HauOosblllee W HaWMEHbIIee 3HAUeHUS (YHKIMM Ha TNPOMEXKYTKE, YMEHHE MPOBOIUTH
uccienoBanue QyHKINY; yMEHHE
UCTOJB30BaTh CBOMCTBa M rpaduku (QYHKIUH AN pelmieHus YpaBHEHUH, HEPaBeHCTB M 3a/ady C
napaMmeTpamu; U300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUI, HEPABCHCTB
U UX CUCTEM.

MarepuajibHoe o0ecnieyeHue:

WuauBuayanbHble 3a1aHNsL, CIPABOYHBIE MAaTEPUAIbl, KOHCIIEKTBI JIEKIIUH.

3ananme:

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

2) Tsin'y —4sinlx 4+ cos’x =0

2

3) fisin?x — Asing - cosy —eostyr =1

4) Seas?x 4 Isiny - cosx 4 Isin’y = 2

IMopsiiok BbINOJIHEHUS PA0OTHI:

1.YcranoBure, sIBAsSETCS JIM YpaBHEHUE OJHOPOIHBIM.

O0HOPOOHBIMU MPU2OHOMEMPUYECKUMU YPABGHEHUAMU HA3LIBAIOMCS VPAGHEHUS BUOA.:

asitee + brosx =10

asin®y 4+ brosix + csine cosx =10

2. Ecnu ypaBHEHUe SBISETCS OJHOPOIHBIM YPaBHEHHEM MIEPBOTO MOPSJIKA, TO pa3fennuTe 00e 4acTu
YpaBHEHHMSA Ha rosx ¥+ [ mmi sing + [

3. Ecnu ypaBHeHue sSBISETCS] OJHOPOIHBIM YPaBHEHHEM BTOPOTO MOPSIKA, TO Pa3AeuTe 00e 4acTu
YpaBHEHUS HA cos®x # 0 mwmi sinfx £ 0.

4. BBenuTe HOBYIO IEPEMEHHYIO M PEIINTE YPaBHEHUE OTHOCUTEIILHO 3TON IEPEMEHHOM.

5. BepHuTtech K cTapoil nepeMeHHON U pelIuTe MOTYyYUBIIMECS NPOCTEHIINE TPUTOHOMETPUYECKUE
ypaBHEHUS.

6. 3anummTe OTBET.

Xoa pa0doThI:

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

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

Pemenue:

YpaBHeHI/Ie ABJICTCA OAHOPOAHBIM TPUTOHOMETPHUYCCKUM YPABHCHUCM BTOPOI'O IMOPAJAKA. qTO6LI

€ro PEIINTh, Pa3JenM 00€ YacTH Ha rcos’x = 0.
2zinly  Osinx - cosx

T z i=1
Ccos=x Cqs x©
3HaeM, UTO = = tgx. 2tglx —Stgr +3 =0

BeneMm HoByto nepemenHyto. IlycTe tgx =t, TOrna Halle ypaBHEHHE IPUMET BUJ;: 2t* — 5t + 3 =10
VYuursiBaem O/I3: = = ;—r+ N, nez.
22 -GSt +3=10
D=25-4.2.3=1+D=1
po= 2L
1= 4 -
I+

ty =T=l,5

BepHemcs k cTapoii mepeMeHHOM:
tgr =1 mm tgx =10

1) tgx =1 x = mretgl +mn, NeE ¥ = L—r+ TN, NEL
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2) tgx =1,5 x = oretgl,S + wn, nel

T
OTERT: X = E+TE‘.“1, x =oarckgl, 5+ mn, e

2) dsintx — dsinZx + 2eostx =10

Chauana mpeoOpa3yeM apryMeHT , HCIIOJb3Ysl (POPMYIIbI IBOMHOTO apryMeHTa: sinlx = 2sirlx - o5,
dzintx — Bsing - cosx + 2eosx =0

ypaBHeHI/Ie ABJICTCA OJHOPOAHBIM TPHUI'OHOMETPHUYCCKUM YPABHCHUCM BTOPOI'O IMOPsIKA. Yr1o0nI

CTo pCIInNThb, Pa3aACINM 066 YacTH Ha sintx = 0,
deoinly  Osirr cosyr Zeostx

— + =
sintx sintrx sin i
[ et g
fomy _ 2, —
3HaeM, 4To — = ctgx 4 — Brtge + 2otglx =10

BBenem HoByto niepemennyto. IlycTh ctgx =t, TOrJ1a Hallle ypaBHEHUE IPUMET BUL; 22 — 6t +4 =10
YuursiBaem O/13: x £ =wn, neZ.

2P —6t+4=0

D=36-424=4 D=2

B—2
==
B+2
tp ==~ =
Bepremcs k cTapoii mepeMeHHOM:

ctgx =1 wnm ctgr =2

Detgz =1 x = orectgl +mn, neld x= E+ T, nel
2)ctgx = 2 * = mrotgd + wn, nes

T
OTBeT: =g+m x = mrotgd + . e

3) 2sin’x+ Ssiny - cosx + costy =4

Pemenue:

ypaBHeHI/Ie IMOoOKa HEC ABJIKICTCA OJHOPOAHLIM, T.K. B npaBoﬁ YaCTH €r0 BMCCTO HYJIA CTOUT 4.
HepeHeceM 4B MMpaBYIO 4aCThb U IPUMCHUM OCHOBHOC TPUTOHOMETPUUICCKOC TOKIACCTBO:

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

—2sin x4+ Ssinr - cose — 3rosiy =00
VYpaBHeHuEe Tenepp SBISAECTCS OAHOPOIHBIM TPUTOHOMETPUYECKUM YPABHEHHEM BTOPOTO MOPSIKA.
YToObl €ro penuThb, pa3faeauM o0e YacTh Ha ros®x # 0.
- -
ey
—2tglx+ Stgxr —3 =10
2tglx —Stgr+3 =0
Beenem HoBy1O nepemennyto. IlycTe tgx = t. TOr/a Hallle ypaBHEHUE NPUMET BU: 2¢% — S5t + 3 =10
VauteiBaem O/13: x = ;—r+ TN, NEE.

2P —5t4+3=10
D=25-4.2.3=1,+D=1
-1
t‘i—T—l
=gy
I
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BepHemcs k cTapoli IepeMEHHOM:
tgr =1 mm tgx =10

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

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

4 5co5° x 4+  3sinr - cosx 4+ Gsin’x = 5
ypaBHeHI/Ie IIoKa HC ABJICTCA OJHOPOAHBLIM, T.K. B HpaBOﬁ 4aCTu €ro BMECTO HYJII CTOHUT 5.
[lepereceM 5 B MPaBYIO 9acTh U MPUMEHUM OCHOBHOE TPUTOHOMETPHIECKOE TOKIECTBO:

Scosx + 3sing - cosx + 6sinly — Seoslx — Ssinfx =0
Asing ense + sinfr =0

BriHeceM 0OLIMII MHOKHUTEND 3a CKOOKU: sirux [+ 3cosx + sinx ) =00

sine =00 umi ~ 3cosx + sine = 0
1) sine =0, x=mnned
2) ~Bensy + sine =0

VpaBHEHUE SABJISETCS OAHOPOIHBIM TPUTOHOMETPUYECKMM YPABHEHUEM MEPBOTO MOPsAKa. YTOObI
€ro peluTh, Pa3AeauM 00e 4acTH Ha cosx # 0.
Beosr  sin

+ =
cosx cosx

w.-"§+tg:r:=lil

tgr = —3
x = mrotg (—w@:l + o, ned

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

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kputepun onenkn:

Ouenka "oTJaAMYHO'" CTaBUTCSA, €ClM paboTa BBHIMIOJHEHAa B TMOJHOM OOBEME C COOIIOJEHHUEM
HEe0oOXOIMMOM TOCTIEOBATENBHOCTH JEHCTBHUIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIIMCU U BEIYUCIICHHA.

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

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €Clii PpadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISAET MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIBLHO' CTaBUTCS, €CITU pab0Ta BHIMOJHEHA HE TIOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BHIBOJIOB.

Tema 3.1. IIpousBogHast pyHKIMHN U ee IPUMEHEHHE
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IIpakTnyeckoe 3ansaTue Ne 26

«YucaoBass moOCJeA0BATEJAbHOCTb, CIOCOOBI €€  3aJaHMsl, BbIYHCJIEHHE YJIEHOB
nociaenosareabHocTu. [lpeaen nociaenoBarenbHocTu. Haxoxnenue npeaeioB GpyHKIMID)

esab padoThI:
1. HayuuTbcst BBIMUCTATD Mpeebl (PyHKITUH.

o (DB
2.Hay‘lI/ITBC$I H30aBIATHCA OT HCONMPCACICHHOCTEU ([—J HIH (—_)

3.Hayuntbcs pemaTs 3a7a4uu, CBSI3aHHbIE C YMCIOBOM MTOCIIE0BATEIBHOCTHIO.

Brinosinenue padorsl cnocodcTByeT GOPMUPOBAHMIO!

[IPy9 ymenue cBOOOIHO ONEpPUPOBATH MOHATUSMU: MOCIEAOBATEIBHOCTh, apudmMeTnyeckas
MPOTPeccHusi, TeOMETpPUYEcKasl Mporpeccus, OCCKOHEYHO YOBIBAIOIIAsi TE€OMETPHYECKas MPOrPecCus;
YMEHHeE 3a/1aBaTh MOCIEA0BATEIHLHOCTH, B TOM YHUCJIE C TOMOIIBIO PEKYPPEHTHBIX (POPMYIL.

MarepuanbHoe obecniedenue: VHauBuIyabHbIC 3aaHUs, CIIPABOYHBIC MATEPHAIbI, KOHCIICKTHI
JIEKLUH.

3ananme.
1) Pemuth 3a1aun Ha YMCIOBYIO MMOCIEA0BATEIBLHOCTD.
2) Boraucnuthb mpeaesbl GyHKIni

3amauue 1 3aganue 2

1. Hatitu BocbMoO# WiieH IOCJIICAOBATCIIBHOCTH,

1, 2,3, n PL P |

D 1w e 6.lirmy i, 0y
2. HaﬁTH HOMep qucliia 3 B ITOCJICAOBATCIIBHOCTH .

2n+1 ) xE 1
oy =~ [lirn,, ——

3. Beruucnurs:

2
litn (32 — 8 + 5 . Ba? +5% -4
xan 8.11mx_,2 o
. PFEES R
Aldir, - — .
9.lirm,,.. -
2
i b drei-z
5.lirm,_, —— .
rad o 10.11mx_,3 _—

IHopsiok BbINIOJIHEHHS PA0OTHI:

BHuMaTenbHO 03HAKOMBTECH C YCIIOBUEM 3aIaHUS.

[Tonp3ysich CBOMMU MIKOJBHBIMU 3HAHUSIMU (B CIy4ae 3aTpyAHEHHUS BOCIOJIb3YHTECh CIIPABOYHBIMU
MaTepHuajaMH), BHIIOJHHUTE 331aHUE

Xox pa0doThI:

3amanme Nel
o n-1
1. JIeBATHIN YIIEH MOCIIeIOBATEIBHOCTH  Cp = ( n3+!) paEes ?
2:9—-1 17 17 17
CEE A
PR 732 24183 2+/183
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2. Howmep uncna 6, sBAsIOLIErocs YieHOM IOCIEA0BaTENbHOCTH 6, = n —5n  paBeH?
fi=n?-5n

n?-5n-6=0

1 =f

113=-1 —TIOCTOPOHHMI KOPEHb T.K. HOMEP HE MOXKET ObITh OTPUIIATEIbHBIM YHCIIOM.

Otser: N=6.

Samanme Ne2
o W]
HaI/I[[I/ITe Hpe[[eﬂbl HpCI[BapI/ITeHBHO I/I368,BI/IBH_II/ICB oT HCOHpeZ[e.HeHHOCTI/I ([‘J

. wi-gl By, lr-leed L, w9 o, 18 o, A
L timegy e, = (3) =l 57 =lm =m0 =lm2 =2,
. E - o D B -1 . . .
2. lim,,, 228 = (—DJ = lim 2 = ik 4 5) = L1 + 50 = lim(6) = 6
-1 ] sl (-1 Y] Y] )

{I1+I2=_q’ {_‘I_’L:—S

2 _ _
4 dr—=-5=10 ==
+ I1+I2 = _5 Iz = 1
I Sorx T ([:-) . EEE ) (MEr T —x) T L ) T AT—D4x
im, ,————— = [-] =lim = lim =lim =
Ll [ ran rle+r+de—x) ¥ab xR rr+Eox) ropxldE +x+e—x)

2 2 2 2 1 1
lim—m—————=lim——=lim——— = lim—=lim— = —;
3 Fabx(NEFT+VE—X)  FaivEFE+dE—%  paDYEFOHYE-0  y=D 2T xoDdE YD

Brranciuts npeaensl UMEINE HEOTPEACIEHHOCTh (E)

z L2
2% zxf zx 4 3,1 4
4.1 27 42x 2x4d | feay Ly 2o 2E Ta et L e . L4D4D4D _1_ 1
S S L PPENPIEIFTIE W .rl—:r?a”g 2z 1 e T e aineren b 4 4
2 - Rk - A—dea @t A ETr e A-ea A—rea

2.1

. rxi it ax ca . etz tia N e . 24D+D 2

5. lim—F—= (—) = litn =55 = limm +== = lim = ([_:J =+o0
Yoea X444 ea r—ea X% x—yea T4TF r—yea D+D

(0 B 3HaMeHaTeNle MPUHUMAEM 32 OECKOHEYHO Malylo BETUUYHHY.)
@®opma npeacTaBJieHUs pe3yJbTaTa: BHIIIOJTHEHHOE 33/I1aHNUE.

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCA, €Clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEe0OXOIMMOM TOCTEIOBATENbHOCTH JEHCTBHUIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIUCH ¥ BBIYMCIICHUSI.

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

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €CliM padOTa BHIMIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MOJYYUTh NpPaBUIbHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MPOBeIeHUS] paOOTHI ObUTH JOMYIIEHBI OIIMOKH.

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

Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE
IIpakTyeckoe 3ansaTue Ne 27
«HaxoxkneHne Npou3BOIHBIX 10 ONPeeTCHUI0»

Heas padorbi: OtpabotaTe omnpeneneHue npou3BoaHONW ¢yHkuuu. [IpuMeHsATs mnpaBuiIa
middepennrpoBanus. Hayuntbes HaX0IUTh MPOU3BOAHYIO B 3aJJaHHOM TOUKE.
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BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

[1P64 ymeHue omnepupoBaTh MOHATUAMU: (QYHKLUS, HENpepbIiBHas (YHKIMSA, NPOU3BOJHAS,
nepBooOpasHas, ONpeeseHHbI WHTerpai;, yMEHUE HaXOAWUTh MPOW3BOJHBIE AJIIEMEHTAPHBIX (DYHKIIHM,
HCIIOJIB3YA CIIPABOYHBIC MATCpUAJIbl; UCCICIOBATH B HpOCTefIL[IPIX crydadax (I)yHKLII/II/I Ha MOHOTOHHOCTB,
HAaXOJUTh HAWOONIbIIME W HAMMEHbIIWE 3HA4YeHUs QYHKIHHA;, CTPOUTh TIpadUKH MHOTOUJICHOB C
WCIIOJIb30BaHUEM ammapara MaTeMaTUYeCKOro aHaIn3a; MPUMEHSITh MPOU3BOAHYIO MPU PEHICHUH 3a/1a4
Ha JBW)KCHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHBIE 337aul HAa HAuOOJbIINE U HAMMEHbIINE 3HAYCHHUS,
Ha HAXOXJICHUE MYTH, CKOPOCTU U YCKOPEHHUS.

MarepuajibHoe o0ecnieueHue:

I/IHI[I/IBI/II[yaJIBHLIC 3alaHuA, CIIPAaBOYHbIC MaTCpUajibl, KOHCIICKTBI HGKHI/II\/JI.

3ananmue:
1. Haiiaure v' = (0), eoms v = % —x
2. Haiigure " = (3], ecm v = _i

3. Haiiqure " = (5}, ecm v =z — 1

Ilopsinok BbINOJHEHUS PadOTHI:

Brruucnenne nponsBoaHoi GyHKIMH ¥ = {(x) TPOU3BOIUTCS O 0OIIEMY ITPaBUITY
mddepeHIpOBaHUS:

1) IIpunaBas apryMeHTy X IMpUpalleHne Ax 1 MOJCTABIISAS B BRIpAKECHHE (QYHKI[MH BMECTO
apryMeHTa X HapalleHHOE 3HaYeHHUE X + dx, HaX0UM HapalleHHOE 3HauYeHne QYyHKIHU: ¥+ Ay = f{x + Ax)

2) BorunTas u3 HapauieHHOro 3HaYCHNUE PYHKIMHU €€ TIepBOHAYAIbHOE 3HAYCHUE HAXOIUM
npupanienne QyHKIuu:

iy = flx 4 Ax) — ()

3) Hemum npupanienue GyHKIUH Ay HA MPUPALICHUE apTyMEHTa £%; T.€. COCTABJIsIeM OTHOIICHHE
ay _ flx+dd—fm

LY hi
4) HaxoauMm mpezien 3TOro OTHOIIEHHS IpH & — 0, T .
oAy flx 4 Ax) — (%)
lim —= lim ————
Ae=DAxw  Au=D A

DTOT Ipeesn U €CTh MPOU3BOAHAS OT QYHKIMH ¥ = f(x)

Xoa padoThI:

1. Haittu: »'(x), ecmr v = 22% — 3%

Haxoaum npousBoiHyt0 110 00IIeMy NPaBUITY:

1) v+ Ay = 2(x+ Ax)7 — x4+ Ax) = 2%+ dmAx + 20Ax)" — 3x — 3Ax

2) v+ Ay —v = 2x2 4 dwix + 2(0x)° — 3z — 3Ax — 2xE 4 3x = dwdx 4+ 2(4x)° — A

Ay _ dwlie+2oun -0 dugae+2ig-1) _
3)M_ o == = dx + 20x — 3

4) limy, p{dx + 2ax —3) =4 — 3

Haiiném 3HaueHue Npon3BOIHON IIpH * = 3.
(3 =43-3=0

2. Haiitu y'(4), ecmz yx

1) v+ 4y =yl +ax

2) Ay =+ ax—x

Ay Werlp-x
3) &y - I
Ly Ly
lirmg o 2 = limgg op T = limg p Lo RO _ S g B8
Mty = Hese ™ g T MM T e e g M g AT i

1

, L
4) W s = o
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o o r 1 1
Haiinem 3HaueHHe IPOU3BOIHOM B TOUKE % = 4, y'l4) = Eo T

dopma npeacTraBJieHUs pe3yJbTAaTAa: BHIIIOJIHEHHOE 3a/1aHNE

Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HE0oOXOIMMOM MOCNEeA0BaTENIbHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIIOJIHEHBI BcCe
3alUCH U BBIYUCIICHUSI.

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

Ouenka "y10BJIETBOPUTEJIbHO'" CTaBUTCS, €CJIM padOTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJISET MOJYYUTh IpPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PAaOOTHI OBUIH JOMYIIEHBI OITHOKHY.

Ouenka ""Hey10BJ€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH pabOThHI HE MO3BOJISET CAENaTh MPABHIbHBIX BHIBOJIOB.

Tema 3.1. IIponszBognast pyHKIIUHM U ee IPUMEHEHHE
IIpakTuyeckoe 3ansaTue Ne 28

«IIpaBuia u ¢popmyisl 1upPpepeHINPOBAHNS, TAOTUIA TPOU3BOIHBIX 3JIEMEHTAPHBIX
byHxuminn»

Leuan padoTbi: HaydnThCs BBIYUCIATH TPOU3BOIHBIC JIEMEHTAPHBIX ()YHKITHNA

BoinosiHeHHne pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIUS, HemnpepbiBHAs (QYHKLHUSA, [POU3BOIHASI,
nepBooOpasHas, ONpeesIeHHbI MHTErpai; yMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTApHbBIX (PYHKIIHMH,
UCMOJb3Ysl CIPaBOYHBIE MAaTEpUabl; UCCIEI0BATh B MPOCTEHIINX CiIydasx (pyHKIMM HA MOHOTOHHOCTH,
HaXOJUTh HAuOONbIIME W HAUMEHbIIME 3HAueHUs (YHKUUN; CTpOUTH TpapuKd MHOTOWIEHOB C
HCIIOJIb30BaHUEM allllapaTa MaTeMaTU4YeCKOro aHajln3a; MPUMEHATh NIPOU3BOJHYIO IIPU PEUICHUH 3ahad
Ha JBW)KEHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHbIE 337aul Ha HAauOoNblINE U HAaUMEHbIINE 3HAYCHMUS,
Ha HaXO0>XJIEHUE IyTH, CKOPOCTU U YCKOPEHHSI;

[1PG14 ymeHue BbIOMpaTh MOAXOASIIMN M3YyYEHHBIH METOJ AJIs PELIeHUs 3aJadud, paclo3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKHE MOJENU B TNPUPOAHBIX M OOIIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE; yMEHHE IPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOMU
MaTEMaTHUYECKON HAYKU;

[Ipyl0 ymeHue omepupoBaTh MOHATUSIMM: HENPEPHIBHOCTh (YHKIUHU, ACHMIITOTHI Tpaduka
¢byHKIMU, TepBas M BTOpas NpPOHM3BOJAHAs (YHKIMH, TEOMETPUUYECKUH U (PU3NYECKHH CMBICIT
MIPOM3BOJIHOM, MEepBOOOpa3Has, OINpeAeNeHHBbIH HHTErpall; YyMEHHE HaxXOJUTh ACHUMIITOTHI TIpaduka
(GyHKIMU; yMEHUE BBIYUCIATH POU3BOIHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMITO3UIINH (PYHKIIHU,
HaxOJINTh ypaBHEHUE KacaTeJIbHOU K rpaduxy byHKIUY;
YMEHHUE HCIIONb30BaTh MPOU3BOAHYIO Ul HUCCIEAOBaHMS (DYHKIHMHA, I HAXOXKACHUS HAWIYYIIEro
pelieHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMMYECKHX U (PU3MYECKHX 3ajayax, Juis
OTIpe/IeNICHUs] CKOPOCTH U YCKOPEHUS; HAaXOIUTh IUIOMAAN U 00beMbl (QUIyp C MOMOIIbIO MHTErpasa;
MPUBOANUTH MPUMEPBI MATEMAaTHUECKOTO MOJICIMPOBAHUS C MTOMOIIBIO JU(QepeHInaTbHbIX YpaBHEHUH.

MarepuanbHoe obecnieuenue: VHauBuayanbHble 3aJJaHUs, CIPABOYHbIE MaTe€pHalbl, KOHCTIEKTHI
JEKLHUH.

3aganue.
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1)

Haiitn

ITPON3BOAHEBIC

MIPOU3BOIHBIX dJIEMEHTAPHBIX (HYHKITUH.
2) BbrumciauTh IpOU3BOIHYIO GYHKIIMH B TOYKE.

byHKIMHA

UCIIOJIB3YS

3ananue 1 3ananue 2

1) =Txtdd 4522, | 6) f{t1=0, 5t+0,6t2+0,31+8;  £11]-7
it _ . ! T

2) =5vx St E 7) flx )=ctax-tax, | f (4) 7

3) =3ctgeti -3 8) flx)=2- 5436, (07

4) v=(+2(2x-1 ), 9) flx)=cosw (1+siez) . (E) )

5) 10) =52, F)e

HOpﬂ)IOK BbIITOJTHCHUSA paGOTLI:
1. BHUMaTeabHO O0O3HAKOMBTECH C YCJIOBUEM 3aIaHH.

2. HOJ’II:3y9[CI) KOHCIICKTOM J'ICKIII/IIZ " CIIPaBOYHBIMH MaTCprajlaMu, BbIIIOJIHUTC 3a1aHUC.

Xoa padoThI:
3amanne Nel

Haiitu

IMIPONU3BOAHBIC

byHKIUH

MIPOU3BOIHBIX dJIEMEHTAPHBIX QYHKIIUH
TaGnuia mponu3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (PYHKIUH.

HCIIONb3Ys

(x") =nx"" | (e*) =¢" (@*) =a*Ina | (cosx)’=-sinx
(sin x)' = cos x I = tgx)’ = (tgx)’ =
(nx); (g)_COSZX cos? x
£ =0,c—const; | x =1 e =
uzxv) =u=Vv
(Jx) = 1 (u-v) =uv+uv
!’
2x [u] _uv+uw
N 2
1 v Vv
(log, X)' = ——
xIna

1 y=6x*-8x*+2x*-4

y' = (6x" —8x> +2x% —4)' = 24x® — 24x* + 4x;

2. Y=~

y' =((6x-4)(x+2)) =[v=x+2; v'=1

_x+1

3. X

4)*(x+2)

u=5x-4; u'=5

(U*v) =u'v+uv'
=5(x+2)+1(5x—4) =5x+10+5x—-4=10x+6
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u S
,_(x+1) oy vi=2 _1-2x-2(x+1) _ 2x-2x-2 _
(2x)? 4x?

_-2_ 1.
4x? 2x2"
SamanueNe2

BbrauciuTh npou3BoAHYIO (GYHKIUU B TOUKE.
y=3x>-8x*+9x* -4
Y (-1)=3 (-1 -5 (—1)*+9(-1) -4 =-3 -8+ 9 -4 = 6.

1. y =5sin X oS X
y'
(;—EJ = S{isine)"  cosx + sine(cosx) ) = S{cos?x — sin®x) = S{eos2x) = S{cos2 ;—r] = =Scose =5+
(-1} = -5

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

Kpurepun oneHku:
Ounenka "oTau4HO" cTaBUTCS, ecnu paboTa BBINOJIHEHA B IMOJTHOM OO0BEME C COOIIOJICHUEM

HEOOXOMMOM TIOCIIEAOBATEIFHOCTH JCWCTBUI; B OTBETE MPABHJIBHO M AaKKypaTHO BBIMOJIHEHBI BCE
3aITUCH U BBIYUCIICHHSL.

Ouenka "Xopomo' cTaBUTCs, €CIIU BBIMOJHEHBI TPEOOBAaHMS K OIEHKE "OTJIMYHO", HO JOMYIICHBI
2-3 Henmoyera.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBIIOJIHEHHOM YacTH TaKOB, YTO IO3BOJISET IMOJYYUTh NMpPAaBUJIbHBIE PE3yJibTaThl U BBIBOJBI, B XOE

MpoBeACHUS PAOOTHI OBUIH TOMYIIEHBI OTUOKH.
Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIIM paboTa BBHIIOJIHEHA HE MOJHOCTBIO WM 00BEM

BBITTOJIHEHHON YacTH PabOThI HE TIO3BOJISET CIIENIaTh MPABUIILHBIX BHIBOJIOB.
Tema 3.1. IlpousBoaHasi PyHKIMHU U ee IPUMEHEHH e
IIpakTnyeckoe 3ansaTue Ne 29

«IIpou3BoaHbIE CJIOKHBIX QyHKIMID)
Iean padoTbl: HaydnuThCst BBIYUCIATH TPOU3BOIHBIE CIIOKHBIX (QYHKIUH

BbinosiHeHune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

[1P64 ymenue omepupoBaTh MNOHATUSIMH: (DYHKIMS, HENpepblBHAas (YHKIUSA, MNPOU3BOAHAS,
nepBooOpasHasi, ONpeeseHHbI MHTErpall; yMEHHUE HaXOJUTh MPOW3BOJIHBIC AJIEMEHTAPHBIX (DYHKIIMMH,
HCIIOJIB3YA CIIPABOYHBIC MAaTCpUalibl; UCCICIOBATH B HpOCTCﬁHIHX cirydasax (1)YHKHI/II/I Ha MOHOTOHHOCTbS,
HaXoAWTh HauOOJbIIME W HAUMEHbILIME 3HaueHHs (QYHKUUH; CTPOUTh TIpaUKd MHOTOUYJIEHOB C
MCIIOJIb30BaHUEM allllapaTa MaTeMaTHYeCKOro aHalu3a; MPUMEHSATh MPOU3BOJHYIO MPHU PELICHUH 3a]ad
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHEHTUPOBAHHbIEC 33a/jaul Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYEeHUS,
Ha HaAXO0XACHHUEC ITYTHU, CKOPOCTU U YCKOPCHUSA,

[1P614 ymeHue BBIOMpaTh MOIXOASIINN M3YUYE€HHBIH METOJ JAJS pEeIleHUs 3a/laud, pacro3HaBaTh
MaATEMATHYCCKHUE q)aKTI)I U MAaTEMaTUYCCKHUE MOJCIN B IMPUPOJHBIX H O6H.[€CTB€HHI)IX SBJICHUSX, B
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HWCKYCCTBE; YMEHHE IMPUBOJWTH MPUMEPHI MATEMATHYECKUX OTKPBITUH POCCUUCKOM W MHPOBOU
MaTeMaTHUYECKOU HAYKH;

IIpyl0 ymeHnue omnepupoBaThb MOHSTUSAMHU: HENPEPBIBHOCTh (YHKIMHU, ACHUMITOTHI Trpagduka
¢byHkuMM, TiepBas MW BTOpas NpPOM3BOAHAS (YHKIHMH, TEOMETPUYECKUH M (PU3UYECKUH CMBICT
IIPOM3BOJIHOM, MEepBOOOpa3Has, ONpPENENEeHHBbIH HMHTErpajl; yMEHUE HaXOAMThb ACHUMOTOTHI TIpaduka
(GyHKINU; yMEHUE BBIYUCIATH IPOU3BOJHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMITO3UIINH (PYHKIIHUA,
HaXOJIUTh YpaBHEHHE KacaTeJIbHON K rpaduky byHKLINY;
YMEHHE HCIIOJIb30BaTh IMPOU3BOAHYIO [UIA HWCCICAOBAHUS (DYHKIHMH, Ui HAXOXKACHUS HAWIYYIIETO
pelieHusl B HPUKIAAHBIX, B TOM YHUCIIE€ COLMAIbHO-PKOHOMUYECKMX M (U3NYECKHUX 3ajayax, s
OIIpEJICNIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOMIAIN U 00BEMbl (pUTyp ¢ NOMOIIBIO MHTETpaa;
IIPUBOAUTH IIPUMEPBI MATEMAaTHUYECKOT0 MOJICIMPOBAHUS C TOMOIIBIO JU(QepeHInanbHbIX YPAaBHEHUH.

MarepuanbHoe obecniedyenue: MuauBuyaibHble 3aaHusl, CIIPABOYHbBIE MATEpHUAIIbl, KOHCIIEKTHI
JIEKIIHUH.

3aganue.

3aganme 1: Haiitu mnpowmsBogHple (YHKIMHA WCHONB3YS TMpaBWIA BBIUMCICHUS W TaOIHILy
IIPOU3BO/IHBIX CIOXKHBIX (DYHKIIMH.

3aganue 2: Borancauts Ipou3BOIHYIO G YHKIIMU B TOUKE.

3aganuneNel 3amanneNo2
1)y = (mx* +4)° 2)y =m*cos(px‘ —m). V(1)=2
3)y =(e™" +kx) Ay =kigmx®); yr(-1)=
5y =12 px™ —mx 6)y = ctg (px" —mx). Y(2)=?
7y = In(x* + px™) 8)y =/mp’ +kx. yr(.2)=7
9)y = log, (Mx + k) 10)y:(epx*k)*m.
y'(3)=?

1)y = p*sin(kx+m) ~In(px") '

)y = k*cosmx: ¥ (-3)=7

I'ne p —uucno OykB B UMEHHU; M —4YHCIO OYyKB B GpaMMWIMM; K — YHUCIO OYKB OTYECTBA.

Ilopsinok BbINOJHEHHS padOThI:
1. BHUMaTeNbHO O3HAKOMBTECH C YCIIOBUEM 3aJlaHHs.
2. Tloap3ysch KOHCIIEKTOM JIKIIMKA U CIIPABOYHBIMH MaTepHaJlaMH, BHIITOJIHUTE 33 JaHHE.

Xox pa0doThI:
3amanue Ne 1

Haiitu npousBojgHble (QYHKIUI HCHONIB3ys NpaBUia BBIUUCIEHUS M TaOIMIy MPOU3BOIHBIX
CIIOKHBIX (PYHKUIMN

«ITpaBuia BEIYMCIIEHUS ¥ TAOIUILY IPOU3BOJIHBIX CIOXKHBIX (DYHKIIUN»

(u") =nu"u’ (sinu)" =cosuu’

(e") =e"’ (cosu) =—sinu-u’

a'Y =a"lnau’ 1 u’

@) (tgu)' =——Uu'=—
COS“ X cos“ u
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[
c

(Inu)’:lu'z_ (ctgu)’ = — _12 u' =—
u u

(log, u) = ——u' =2 (f)__ -

ulna ulna

1 y = (B%x® —4x)°;

}?; =((3x® —4)8) = 5032 —d)*  (3? — 4" =

= 803x% — ) (fr —4) = (30x — 200 (3x? — ),

o Y =sin(3x—x?)

(a3 — 2?0 = coz(3xr —x®) - (Bxr — 2% =(3 - 220 coz(3r — 22
3 Y =6In5x

y' = (10In 2x)' =10(In 2%)’ =10 . (2x) = 22 _ 10,
2X 2X X
3aganue Ne 2
BLI"H/ICJ'H/ITB HpOHSBOI[HYIO Q)YHKHI/II/I B TOYKC.

1. yo=[{x?+ ]" y'(3) =¢

di
— ! - — =

y =Wt =)= 1,."_ e = 2VxT+6 JxT46

1

Ftaj‘mﬂT 2

x

(I)opMa npeacTaBJICHUs pe3yjabTaTa: BhIIIOJTHCHHOC 3a/laHNE.

Kpurepun oneHku:

Ounenka "oTau4HO'" CTaBUTCS, ecou paboTa BBINOJIHEHA B TOJTHOM OO0BEME C COOJIOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIUCH ¥ BBIYUCIICHUSI.

Ouenka "Xopouo' cTaBUTCS, €CIHM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JOMYIIECHbI
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 pabOThHI ObUTH JOMYIIEHBI OIIHOKH.

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

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE
IIpakTyeckoe 3ansaTue Ne 30
«['eomeTpryecKue NPUI0KEHHUS IPOU3BOAHOI

Henp padorbi: HayuuThcs COCTaBISATH ypaBHEHHME KacaTEIbHOM K JIaHHOM KpHUBOM B TOYKE
KacaHUs; HaXOJUTh YTJI0BOH KO3 (UILIMEHT KacaTeIbHOM, MTPOBEJECHHBIH K KPUBOI.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[IP64 ymeHuwe omepupoBaTh MOHATUSAMH: (DYHKIMS, HENpepbiBHAsS (YHKIUS, MPOU3BOAHAS,
nepBooOpasHasi, ONpeACICHHBI WHTETPall; YMEHUE HAXOJHWTh TMPOW3BOJIHBIE IJIEMEHTAPHBIX (YHKIIUH,
UCIIOJNIB3YS CIPABOYHBIE MATEPUAIIBI; UCCIEA0BATh B MPOCTEHINX clydasX (YHKIIMA HA MOHOTOHHOCTb,
HaxOJUTh HAWOOJbIIME W HAWMEHBIIME 3HAYCHHS (YHKIUH; CTPOUTh TrpadUKH MHOTOUYJIECHOB C
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UCIIOJIb30BAHUEM allllapaTa MaTeMaTU4eCKOro aHAIN3a; MPUMEHATh NMPOU3BOJHYIO IIPH PEUICHUH 3anad
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHUEHTUPOBAHHBIC 33[a4i Ha HauOOJbIINEe U HAaUMEHBIINE 3HAYCHUS,
Ha HaXO0>KJIEHUE ITyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymeHue BBIOMpaTh MOIXOASIINN HM3YYEHHBIH METOJX JJS PEIICHUs 3a/aud, pPacro3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKUE MOJENIM B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE;, yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHUYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTEeMaTHYECKON HAYKU;

[Ipy8 ymeHue cBOOOJHO OMEpPUPOBATH MOHATUSAMH: Trpaduk QyHKIMH, oOpaTtHas ¢GyHKUHS,
KOMIO3ULMS (DYHKUMM, JuHEHHas (QyHKUUS, KBagpaTUuHas (yHKIUsS, CTeleHHas (QYyHKIMS C LEJbIM
mokaszatejieM, TpPUTOHOMETpuYeckue  (yHKIHMH, OOpaTHbIE  TPUTOHOMETPHUYECKHE () YHKIHH,
noKaszaTejabHass W Jorapugmuueckas (QyHKUUM; YMEHHME CTPOMTh Ipaduku (YHKUHUH, BBIIOJIHATH
npeoOpa3oBaHus rpauKoB GbyHKUIMH;
YMEHHUE HCHOJIb30BaTh Ipauku (QYHKUMHA IS U3ydeHHs] IPOLECCOB M 3aBUCUMOCTEH IpHU pEIIEHUU
3aa4 U3 JPYrux y4eOHBIX MPEIMETOB U M3 PEaTbHON XU3HH, BBIpaKaTh (hopMyaamMu 3aBUCUMOCTH
MEXy BEIIMYMHAMY; yMeHue CBOOOJIHO ONEpPUPOBATH MOHATUSAMU: YETHOCTb
(GyHKINH, TEPUOTUIHOCTD (DYHKIMH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIHH, SKCTPEMYM
¢byHkuuu, HauOoJpllee M HauMMEHbIEe 3HAueHUS (YHKIMM Ha INPOMEXYTKE, yYMEHHE IPOBOIUTH
uccienoBaHue QyHKIUY; yYMEHHE
UCMOJb30BaTh CBOMcTBa M rpaduku (QyHKUIUH A8 pelieHus YpaBHEHUM, HEpaBeHCTB M 3a/1ad C
rnapameTpamu; u300paxkaTh Ha KOOPJIUHATHOM IJIOCKOCTH MHOKECTBA PEIICHUI YpaBHEHUN, HEPABECHCTB
U UX CUCTEM;

[IPyl8 yMeHue wMojenupoBaTh pealbHbIE CHUTyallud Ha $A3bIKE MAaTEMaTUKH; COCTaBIATH
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI 10 YCJIOBHIO 33J1a4M, MCCIEAO0BATh IOCTPOEHHBIE
MOJIETIM C HCIIOJIb30BAHWEM arapaTa ajreOpbl, HHTEPIPETUPOBATh MOJYYEHHBIH PE3yJIbTaT; CTPOUTH
MaTEMaTUYECKUE MOJEIIN € MIOMOILBIO T€OMETPUYECKUX TOHATUN U BEJIMYMH, PELIATh CBS3aHHBIE C HUMU
MIPaKTUYECKHE 3aJaud; COCTaBJISATb BEPOSITHOCTHYIO MOJIE€Ab W HMHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yJsbTaT; pemarbh NOPUKIAJHBIE 3aJaud CPEACTBAMM MaTE€MaTHYECKOrOo aHajln3a, B TOM YHUCIIE
COLIMAJIbHO-9KOHOMUYECKOT0 U (PU3HUECKOro XapakTepa,

IIpyl9 ymeHue BbIOMpaTh MOAXOMALIMHA METON JUISl PEUIeHMs 3a/Ja4yM; MOHMMaHHE 3HAYUMOCTH
MaTEeMaTUKU B W3YYEHMM NPUPOJIHBIX M OOIECTBEHHBIX MPOILIECCOB U SIBJICHHI; YMEHHE PAcIlO3HABATh
IIPOSIBJIEHUE 3aKOHOB MATE€MaTHKH B HCKYCCTBE, YMEHHE IIPUBOJWUTH INPUMEPHI MAaTEMaTUYECKUX
OTKPBITHHA POCCUMCKON M MUPOBOM MaTEMaTUYECKON HAyKHU.

MarepunanbHoe obecnedeHue:

WnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MaTepUaIbl, KOHCTIEKTHI JIEKIIUH.

3ananne:

1. Haiinute yrioBod KO3(Q@GUIMEHT KacaTeIbHOW, MPOBEJEHHOW K mapabone vy = —x®+xB
TOYKE xp = —2

2. HaiinuTe yroa HaKJIOHEHA K OCH KacaTeJIbHOM, IPOBEIEHHON K KPUBOH ¥ = x? B TOUKe g = —2

3. CocraBbTe ypaBHEHHE KacaTeNbHOU K KPHUBOH ¥ = sin3x B TOUKe (E EI).

IMopsiiok BbINOJIHEHUS] PA0OTHI:

1. 3HaueHne NPOM3BOAHON (YHKIMH ¥ = fix) TPH x =z, PaBHO YIJIOBOMY KOI(PQPHUIHEHTY
KacaTelbHOW, TMPOBEACHHOW K KpHUBOM ¥ = f(x) B €& Touke ¢ aOcuucco = , T.€.
k= y gl = flrg) = tan o
IJI€ %-yTOJl MEXK/y KacaTeIbHOW K KPUBOW B TOUKE My (i) M MOJIOKUTEIbHBIM HAIPaBJIECHUEM OCH [, .

2. YpaBHEHHE KacaTelbHON K KPUBOH ¥ = f(x) B TOUKE UMEET BUI Y — vy, = f Lxp)(x — ).

3. Hampagriienue KpuBOW B KaXKIIOW TOUYKE OMpEIEISETCS HApaBICHUE KacaTeIbHOW K HEH B ATOM
TOYKE, MMOATOMY U HAXOXKJICHHS YIJla HAKJIOHHOW KPHBOM B JAHHOM TOYKE HAJAO0 BBIYMCIHTH YIOJI
MEXKly KacaTeJIbHOMW, MPOBEICHHOM B 3TOM TOYKE, U OCBIO.
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Xox padoThI:
1. Haiitu yronm HakioHa K ocu @, KacaTelbHOM MPOBEACHHOM K KPUBOW ¥ = sihx B TOYKE
£y ="
-HalJieM IPOM3BOIHYIO0 (DYHKIMIO ¥ = sinx = cosx

o o T iy T _ 1
-HauAEM 3HAYCHHUEC ITPOU3BOJHOMN B TOYKE xp = 7 ¥ (;J = EDS; = Z

) > L
-TaHI'CHC YTJla HAKJIOHA KacaTe/IbHOU B IAHHOU TOYKE PABEH k = tg o , OTKYJA o= e tg 7 & 26,6°

2. [Ton kakumu yrnamu napabona ¥ = x? + x mepeceKaeT och 7, ?
-Haiinem Touku nepecedenust napadossl ¢ OChIO 2, pELIMB CUCTEMY
=ri4x -1:0

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

-ITapabona mepecekaer och @, B Toukax All;01:0(0:0) . Haiigém yrioBsle KO3 QOUIHEHTHI
KacaTelbHbIX K Mapadosie B 3TUX TOUKax

y=(xltr)=2r+ ikl =20—104+1=-1 kM =2-041=1

- BBIUHCIWIMA YIJIBI % 2 %; , oOpa3yeMble KacaTelIbHBIMH B TOYKaX IMepecedeHus: mapadoibl ¢
OCBIO . tg oo, = —1,0¢, = 135 tg o, = 1,00, = 45°

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

-HaAEM MPOU3BOIHYIO KPUBOM B TOUKE

y=0Br—xl'=fr-1;y1-1) =6(-11-1=-7

-HallIeM KOOpAMHATY TOUKU KaCaHUS:

wi—11 =3(—-1) — (1) =4 M(-1:4)

-ocTaBUM B (JOPMYIy YpaBHEHHS KacaTelbHOM:

v—4=—T(x4+1)

v—d4=—Tr -7

Tx 4+ v+ 3 = 0 — ppasuenue xacamensnotl

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHNe

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu padoTa BBIOJIHEHA B MOJHOM 00BEME C COOIMIOJIEHUEM
HEOOXOMMOM TOCIeI0BATEILHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

Ouenka "Xopomo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUA K OLIEHKE "OTJIMYHO", HO JOMYIIEHbI
2-3 Henmouera.

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

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

Tema 3.1. IlpousBoanast pyHKIHMH U ee IPUMEHEHHUE
IIpakTnueckoe 3ansaTue Ne 31
«O0masn cxema uccjae0BAHUA PYHKIHN»
Lean padorbl: HayunThes uccneoBaTh GyHKINU C TOMOIIBIO TPOU3BOIHON U CTPOUTH IpaUKH.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
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[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIMS, HENpepbiBHAs (QYHKLUSA, [POU3BOAHASI,
nepBooOpa3Hasi, ONpeaesieHHbI MHTErpall; yMEHUE HAaXOJUTh MPOU3BOJIHBIC 3JIEMEHTAPHBIX (DYHKIHH,
UCIOJb3Ysl CIPAaBOYHBIC MATEPUAlIbl; UCCIEI0BATh B MPOCTEHIINX CiIydasX (PyHKIMM HA MOHOTOHHOCTD,
HaXOJWUTh HauOONbIIME W HAUMEHbLIME 3HAYeHHs (QYHKUUH; CTPOUTh TpaUKd MHOTOUYIEHOB C
UCIIOJIb30BaHUEM allllapaTa MaTeMaTU4YEeCKOro aHAIN3a; MPUMEHATh NIPOU3BOJHYIO IIPH PEUICHUM 3a1ad
Ha JBW)KECHUE; pelllaTh IIPAKTUKO-OPUEHTUPOBAHHBIE 33Jaul HA HAauOOJbIINE U HAaUMEHbIINE 3HAYECHMUS,
Ha HaXO0>KJIEHUE IIyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymeHue BBIOMpaTh MOIXOISIINN M3YYEHHBIH METOA I PEIICHUs 3aJa4H, Pacrno3HaBaTh
MaTeMaTHueckue (akThl M MaTEMaTHYECKHUE MOJENIM B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE;, yMEHHE IIPUBOAUTH IIPUMEPBl MATEMATHUYECKUX OTKPBITUNA POCCUHCKOM M MHUPOBOHU
MaTEeMaTHYECKON HAYKU;

[Ipy8 ymeHue cBOOOJHO OMEpHpPOBATh MOHATUSAMH: Trpaduk QyHKIMH, oOpaTHas ¢GyHKUUS,
KOMIO3ULMs (DyHKUMM, JuHEeHHas (QyHKUUs, KBagpaTUuHas (DyHKIUsS, CTeleHHas (QYyHKIMS C LEJbIM
mokaszaTejieM, TpPUTOHOMETpudeckue  (yHKIHMHM, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
HoKa3aTejabHass M Jorapugmuueckas (QyHKLUH; yMEHHE CTpPOUTh Trpaduku (QyHKIMMA, BBINOIHATH
npeoOpa3oBaHus rpauKoB GbyHKIHH;
YMEHHUE HUCHOJIb30BaTh Ipaduku (YHKUUN JUId M3Yy4EHHs MPOLECCOB M 3aBUCUMOCTEH IpHU pELICHUU
3aad U3 JPYrux y4eOHBIX MPEIMETOB W M3 PEaTbHON XKU3HH, BBIpaKaTh (opMynamMu 3aBUCUMOCTH
MEXy BEJIIMYMHAMY; yMeHue CBOOOJIHO ONEpPUPOBATH MOHATHSAMU: YETHOCTb
GyHKINH, TIEPUOIUIHOCTh (DYHKIMH, OTPAHUYCHHOCTh (DYHKIIMM, MOHOTOHHOCTD (DYHKIIHH, SKCTPEMYM
¢byHkuuu, HauOosipllee M HauUMEHbIee 3HAueHUs (YHKIMM Ha TNPOMEXYTKE, yYMEHUE IPOBOIUTH
uccienoBaHue QyHKIUY; YMEHHU €
UCIOJb30BaTh CBOMCTBa M rpaduku (QyHKUUN A8 pelieHus YpaBHEHUH, HEpaBeHCTB M 3a/Jad C
rnapameTpamu; u300paXkaTh Ha KOOPJIUHATHOM IJIOCKOCTH MHOKECTBA PEIICHUI YpaBHEHUN, HEPABEHCTB
U UX CUCTEM;

[Ipyl0 ymenue omnepupoBaTh MOHATUSMHU: HENPEPHIBHOCTh (YHKIMHM, ACHMIITOTHI Tpaduka
¢byHKuMu, mepBas M BTOpas NpPOM3BOAHAS (YHKIMH, TEOMETPUYECKUH M (U3UYECKUH CMBICH
MIPOM3BOJIHOM, MEepBOOOpa3Has, OINpeAENeHHBbIH HWHTErpajl; yMEHHME HaxXOJUTh ACHUMIITOTHI TIpaduka
(GYHKIMHU; YMEHUE BBIYUCIATH IPOU3BOIHBIE CYMMBI, IPOU3BEACHNUS, YACTHOIO U KOMITO3UIINH (PYHKIIHA,
HaxOJIUTh yYpaBHEHUE KacaTeJlIbHON K rpaduxy byHKIUY;
YMEHHE HCIIOJb30BaTh MPOU3BOAHYIO Ul HCCIEAOBaHHUS (DYHKIMHM, I HAXOXACHUS HAWIYYIIEero
pelieHrs B MpPHUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-)KOHOMMYECKHX M (PU3MYECKHX 3ajayax, Uit
OIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOMIAAN U 00BbEeMbl (PUIyp ¢ MOMOIIBIO HMHTErpana;
MPUBOJUTH PUMEPHI MATEMATUYECKOT0 MOJEIIMPOBAHMSI C TOMOUIBIO AUPPepeHInaNbHbIX YPaBHEHUH;

[IPyl8 yMeHne wMonenupoBaTh peaJbHbIE CUTyallud Ha A3BIKE MAaTEMaTUKH; COCTaBIATH
BBIPQ)KCHMS], YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI 110 YCIOBHUIO 33/1a4d, HCCIEN0BaTh IIOCTPOCHHBIE
MOJIEJI C HCIOJb30BaHMEM ammapara aiareOpbl, MHTEPIPETUPOBATh MOJIYYEHHBIH pe3yibTaT; CTPOUTH
MaTE€MaTHYECKUE MOJEIIN C IOMOIIBIO TEOMETPUYECKHUX ITOHATHN M BEJIMYMH, PEIIATh CBA3aHHbIE C HUMU
MIPAaKTHUYECKUE 3aJa4d; COCTABIIATH BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH IIOJYUYECHHBIN
pe3yibTaT; pelmaTrh NPUKIAAHBIE 3aJadd  CPEICTBAMM MATEMAaTHYECKOTO aHalin3a, B TOM 4YHCIIE
COLIMAJIEHO-9)KOHOMHUYECKOTO U (PM3HUECKOTO XapaKTepa;

[Ipyl9 ymeHue BpIOMpaTh MOAXOMALIMM METOJ ISl pEIIeHUs 3aJauyd; MOHMMAaHHE 3HAYMMOCTH
MaTeMaTHKU B U3YYEHHM HPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SIBICHUH; YMEHUE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMAaTMKA B MCKYCCTBE, YMEHHE IPUBOAMTH IPUMEPHl MaTEMaTHYECKUX
OTKPBITUHA POCCUICKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

MarepuanbHoe obGecnedyeHue: VHIuBuyanbHbIE 3a/aHus, TaOIHLa MPOU3BOAHBIX, KOHCIIEKTHI
JIEKIIU.

3aganme:
HccnenoBath GyHKIMIO U TOCTPOUTH €€ IpaduK:
1) flad =x?—12x;
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2) flay ==

3-x2"

Kparkue Teopernyeckue CBeJeHHA:

Anroput™m uccnenoBaHus QyHKIIMA HA MOHOTOHHOCTh M 9KCTPEMYMBI:

1) Haiitu npou3BoHYyIO (QYHKIIUH.

2) Haiitu KpUTUYECKUE TOUKH.

3) OTMETUTh KPUTUYECKUE TOYKM HA YHUCIOBOM INPSAMOM M ONPEACIUTh 3HAK IIPOM3BOJHON Ha
Ka)KJIOM UHTEPBAJIE.

4) 3amucaTh UHTEPBAJIbI, HA KOTOPBIX (PYHKIMS Bo3pacTaeT f («) = 0 u yObIBaer £ (x) = 0.

5) BeimucaTh TOUYKH IKCTPEMyMa U BEIYUCIUTH 3HAUCHHS (DYHKIIMH B HUX.

Anroputm uccienoBaHus QyHKIMM Ha BBITYKIOCTh M TOUKHU Mepernoa:

1) Haiitu BTOpYIO IPOU3BOJHYIO.

2) HaiiTu TOYKH, B KOTOPBIX BTOPast IPOU3BOIHAS PABHA HYJIIO MJIM HE CYILECTBYET.

3) OTMETUTh ATH TOYKM HA YHUCIOBOM NpPSIMOM M ONpPENEIMTh 3HAK BTOPOW MPOU3BOAHON Ha
Ka)KJIOM UHTEpBAJIE.

4) Ecnu f"(x) =0, To rpaduk BeIMyKIIbIid BHU3. Ecu () = 0, To rpaduK BBITYKJIBINA BBEPX.

5) BbruncnuTh 3HaueHUs (PyHKIMU B TOUKaxX rneperuoa.

AcCHMITOTHI MOTYT OBITh BEPTHUKAJIbHBIMU, TOPU30HTAIILHBIMUA U HAKJIOHHBIMHU.

Ecmm lim,_, f(x) = @, To npAMasiz = & SBJIAETCA BEPTUKAIbHOW aCUMIITOTOM.

VYpaBHeHUE HAKJIOHHON aCUMITOTHI Oy/IeM UCKAaTh B BUAE ¥ = kx + b

Iopsaaok BbINOTHEHHS] PA0OTHI:

1. 3anumuTe QyHKIHIO.

2. Mcnonp3ys oOuryro cxemy, UccieqyiTe QyHKIHIO.

3. Ilo pe3ynbraTam uccieaoBaHuUs MOCTpoTe rpaduk GyHKIIH

Xoa paGoTsI:

UccnenoBats dyHKIUIO ¥ = 2? — 6x? + 9% — 3 ¥ OCTPOUTH TpaduK.

-(byHKITHSI OTIpe/IeNIeHHa Ha BCeH YMCIIOBOM mpsamoit: Dixl: x € (—w; e

-JTaHHAas byHKIIUS HE SIBJISIETCS HHU YETHOM, HU
HEUCTHOM: wi—x) =(—x)? —fAl—x)? + 9—x) — 3= —x?—fx? —9x -3 =—(x +6x’ + 9+ 3) & —w(x)

-HalinéM TOYKy mnepeceueHHs Tpaduka ¢ ocbro Oy , monoras x =10 , MOIyuyuM ¥ = —3 TOYKH
nepeceveHus rpaduka ¢ Ocbl0 Uy B JAHHOM CTydae HaWTU 3aTPYIHUTEIBHO.

-HalIEM MPOU3BOAHYIO: 7' = (x? — fx? + Ox — 3) = 2z — 12x 4+ 9

-HanéM KPHUTHYCCKHUE TOYKH, OIS 3TOrO y=0,Tedx’—12z4+9=10

¥l —dx+3=0x =1;x =3

-uccienyemM GyHKIHIO HA MOHOTOHHOCTh

+ - +

v

1 3
{(—eo; 131 (3; w0) rpaduk QyHKIMEM Bo3pacTaer, (1; 3)-yObIBaer
-uccaenyeM GpyHKIUIO Ha DKCTPEMYM:
w1l =1—-649—3 =1 A(1; 1)roema max
w(3) = 27 — 54+ 27 — 3 = —3, B(3: —3)To=ma min

-UCIOJIb3Yd IMOJTYYCHHBIC JAHHBIC CTPOUM HCKOMBIN Fpa(bI/IK.
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®opma npeacrabieHus pe3yJbTaTa: BbIIIOJIHEHHAs paboTa

Kpurtepun onenku:

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

Ounenka "'Xopomo' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 Henmoyera.

Ounenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJIHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJI€
MIPOBEJICHUS Pa0OTHI OBUTH JOIMYIIEHBI OIIHOKH.

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

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE
IIpakTuyeckoe 3ansaTue Ne 32
«HUccnenoBanue pyHkumMii M nocrpoeHue rpagpuxkos GyHKIuii»

Heanb padorbl: Hayuurtbes nccienoBaTh GyHKIMI U CTPOUTH UX T'padUKHU.

BeinosiHenne padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

[1P64 ymeHue omnepupoBaTh MNOHATUSIMH: (DYHKIMS, HENpepblBHAs (YHKIUSA, MPOU3BOAHAS,
nepBooOpasHasi, ONpeaesieHHbI MHTErpall; yMEHHE HaXOJUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIHH,
HCIOJIb3YSl CIPAaBOYHbIE MAaT€pUAJIbI; UCCIEA0BATh B MPOCTEHIINX ciy4yasX (YHKIIMM HA MOHOTOHHOCTb,
HaxXoAuUTh HauOOJbIIME W HAUMEHbLIME 3HaueHWs QYHKUUH; CTPOUTh TIpaUKd MHOTOUYIEHOB C
MCIOJIb30BAaHMEM allllapaTa MaTeMaTUYeCcKOro aHajln3a; MPUMEHSATh MPOU3BOJIHYIO IIPU PEUIEHUH 3ajad
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHUEHTUPOBAHHbIEC 33/jaul Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYEeHUS,
Ha HaXO0KJIEHUE ITyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymeHue BBIOMpaTh MOIXOISIINN M3Y4YEHHBIH METOA Ui PELICHUs 3aJayH, pacro3HaBaThb
MaTeMaTHueckue (akThl M MaTeMaTHYECKHE MOJENM B TPUPOJHBIX W OONICCTBEHHBIX SBICHHUSX, B
UCKYCCTBE; yMEHHE IMPHUBOAMTH MNPUMEPbl MAaTEMAaTUYECKUX OTKPBITHH POCCHICKON M MHPOBOM
MaTeMaTHYECKOU HAYKH;

[Ipy8 ymeHue cBOOOJHO ONEpHPOBATh MOHATUSAMH: Tpaduk QyHKIUH, oOpaTHas ¢GyHKIUS,
KOMIO3UIMS (QYHKUMH, JTUHEHHas (QyHKUMS, KBaapaTuyHas (QYHKUMs, CTeNeHHas (YHKIUS C LENIbIM
nokaszaTejieM, TpPUTOHOMETpUYeckue  (YHKIMH, OOpaTHblE  TPUTOHOMETpUYECKHe  (YHKIIMH,
MokasareibHass M Jorapupmudeckas (yHKIUH; yMEHHUE CTPOUTH Trpapuku (QYHKUUN, BBIIOIHSITH
npeoOpa3oBaHus rpauKoB GbyHKIH;
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YMEHHUE HCHOJIb30BaTh Ipaduku (yHKUMH JUIsl U3y4EHMs] IPOLIECCOB M 3aBUCUMOCTEH MpPU pELIeHUH
3ajja4 U3 JpYyrux y4eOHBIX MPEIMETOB U M3 PEalbHON XU3HH; BhIpakaTh (hopMyiaamMHu 3aBUCUMOCTH
MEX]y BEJIMYMHAMU; yM€HHUE CBOOOJIHO ONEPUPOBATH MOHATHSAMHU: YETHOCTb
(GyHKIMH, TEPUOIUYHOCTh (DYHKIMH, OTPAHUYCHHOCTh (DYHKIIMHM, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢GbyHkuuu, HauOosbllee M HauMEHblee 3HAaueHUs (YHKIMM Ha INPOMEXYTKE, yYMEHUE IPOBOIUTH
ucclieIoBaHne (PYHKINH; YMEHHU €
UCIOJb30BaTh CBOMCTBa M rpaduku (QYHKUMH U1 pelleHus ypaBHEHUH, HEpaBeHCTB M 3aJady C
napameTpamu; u300pakaTh Ha KOOPAMHATHOMN MJIOCKOCTH MHOXKECTBA PELICHHI ypaBHEHUH, HEPABEHCTB
U UX CUCTEM;

[Ipyl0 ymenue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (YHKIMHM, ACHMIITOTHI TIpaduka
GbyHKkuMu, nepBas M BTOpas HNPOM3BOAHAS (YHKIMM, TEOMETPUYECKMH M (U3NYECKUH CMBICH
MIPOU3BOJIHOM, TEpBOOOpa3Has, ONpPENEeNCHHBI HHTErpall; yMEHHE HAXOAWTh ACHMOTOTHI Tpaduka
(GYHKLINHU; yMEHUE BBIYMCIATH IPOU3BOJHBIE CYMMBI, IPOM3BEACHNUS, YACTHOI'O U KOMIIO3ULIMH (PYHKIUI,
HaXOJUTh ypaBHEHUE KacaTelbHON K rpaduxy byHKUIMY;
YMEHHUE MCII0JIb30BaTh IPOU3BOAHYIO [UIA HCCIEAOBAaHUS (DYHKIMH, I HAXOXKACHUS HAWIYdIIEero
pemieHusi B NPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-DKOHOMHUYECKHX M (U3NYECKHX 3ajadax, s
OIpEeJIJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOIIAAN U 00bEeMbl (PUIyp ¢ HOMOIIBIO MHTErpana;
MPUBOANUTH IPUMEPBI MATEMAaTHIECKOTO MOJISIIMPOBAHUS C MOMOIIBIO0 TU(PepeHIINaTbHBIX YPaBHEHUH;

[IPy18 ymeHue MonaenMpoBaTh peajibHbleé CHUTyallud Ha $A3bIKE MAaTEMaTHKH;, COCTaBIIATh
BBIPO)KCHUS, YPABHECHHUS, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHUIO 33/1a4M, UCCIIEAOBATh MOCTPOCHHBIE
MOJICJI C HCIOJb30BAaHHMEM ammapara aiareOpbl, MHTEPIPETUPOBATh HOJIYYEHHBIH pe3yJbTaT; CTPOUThH
MaTeMaTHYECKHUE MOJIENIN C MTOMOIIBI0 TEOMETPUIECKUX MOHATUI U BEJIIMYHH, PEIIaTh CBSI3aHHbIE C HUMHU
IPAKTUYECKHE 3a/lauM; COCTABISATb BEPOSTHOCTHYIO MOJIENb M HMHTEPIPETUPOBATH IOJYyYCHHBIH
pe3yabTaT; pemaTh MPUKIAAHBIE 3aadydl CPEJACTBAMH MAaTEeMAaTHYEeCKOro aHaln3a, B TOM 4YHCIE
COLIMAJIbHO-9KOHOMHUYECKOTO U (PU3UUECKOr0 XapaKkTepa;

[Ipyl9 ymeHue BbIOMpaTh MOAXOMSANIMKA METOX ULl PEUICHUs 33/Ja4d; MOHWMAaHHE 3HAYUMOCTH
MaTeMaTHKU B U3yYEHHM IPUPOAHBIX M OOILECTBEHHBIX NPOLIECCOB M SIBICHUH; YMEHUE paclo3HaBaTh
MPOSIBJICHWE 3aKOHOB MAaTEMAaTHKH B KCKYCCTBE, YMEHHE IPHBOAHWTH IPHUMEPHl MaTeMaTHYECKUX
OTKPBITUN POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

MatepuaibHoe obecnieuenne: VHIMBHUIya bHBIE 33aHUs, CIIPABOYHBIE MaTepHAIIbI, KOHCIEKTHI
JIEKLIUH.

3ananme: VccnenoBarh (yHKIMH U IOCTPOUTH CXEMATUYECKU UX I'PadUKH.

3aganus
a)y =2+5x> -3x°; 6)f(x)=x*—2x* +2;
a)y =2x3-3x*-36x; | 6)f(X)=x"—2x*+2;
3 2.
a)y=x"—4x; 5)f(x)=1x4—gx3—§x2+2;
4 3 2

ITopsinok BbINOJHEHHS PadOThI:
BHuMaTenpbHO 03HAKOMBTECH C YCIOBHEM 3a/laHUS.
ITonb3ysich KOHCIIEKTOM JIEKIMI U CIIPAaBOYHBIMHU MaTe€pHallaMy, BBIIIOJIHUTE 3aJJaHHE.

Xoxa padoTsl

[TonsiTHEe MPOM3BOIHON TO3BOJISET MPOBECTH MOAPOOHOE HcceqoBaHUEe (DYHKIHMH C 1eibio Ooee
TOYHOTO TIOCTPOEHUS UX TPaUKOB.

PaccmoTtpum anroputm rccnenoBanus QyHKITUI:

1) naiitu oOnacts onpezaeneHus QyHKINY;

2) uccnenoBarh (YHKIMIO HAa Y€THOCTh M HE YETHOCTD,

* Ecmm mans QyHKIMM BBITONHSAETCS PaBEHCTBO fi—x) = f(x), TO maHHas (QYHKIUS SBISICTCS
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yeTHOU. CrienoBarenbHO, rpaduK PYyHKIIMA CHMMETPUYCH OTHOCUTENBHO ocH (OV).

sEcnm ans QyHKIMKA BBITIONTHSAETCS PABEHCTBO f(—ix) = —f{x), TO maHa (QYHKIUA SIBISETCS
HeueTHoOU. CrnenoBarenbHO rpaduk GYHKIIMA CHMMETPUYEH OTHOCUTEIHLHO Hadana koopauHart (0;0)

sEcmm f{—x) # flx) m f(—x) £ —f(x), To nmanHas QyHKIusA sBiseTcs (QyHKIMEH oOmero Buaa M
CBOMCTBOM CUMMETPUYHOCTH JaHHas QyHKIUS He 00sazaer

3) HalTH MHTEPBAJIbl MOHOTOHHOCTH ()YHKIIUH;

= HaiiTi mpou3BOAHYIO (QYHKIIUH.

= [IpupOBHSTH MPOU3BOIHYIO K HYJIIO U PEIIUTH IMOJYICHHOE YPaBHEHHE.

= OTMeTUTh HaWJCHHbIE KOPHM YpaBHEHHUS Ha KOOPIMHATHOW MpsAMOW, pa3douB e€ Ha

IPOMEKYTKH.
= Haiitu 3HaK HpOH3BOﬂHOﬁ Ha KaXXI0M M3 IIOJTYUYCHHBIX IIPOMEKYTKOB.
_ I + | - ) |, mpat x€ (oo JUCK, o)
1 | .
™ o _-T ' Iy ) 1, mpeex €00y ;g
4) HalTH 3KCTPEMYMBI (P YHKIHH;
. + i}
| |
lxl T .I:
min max
Tinin = X1
Imlz-r = IE

5) HaiiT 3HaueHHE (PYHKIMU B KPUTHYECKUX TOYKAX U B TOUKAX IKCTPEMYyMa,;
6) HAWTH TOYKM MEPECEUYCHUS C OCAMH KOOPJAUHAT M, BO3MOYKHO, HEKOTOPBIC IOIMOJHUTEIbHBIC
TOYKH, YTOUHSIOIIHE rpaduk GyHKINH;

7) mocTpouth rpaduk GUKIKH.
3aganue Ne 1
1) Uccnenyiite GyHKIMIO 1 OCTpoiiTe e€ rpaduk y =1+ 2x* — x*;
2) Onpenenum 49eTHOCTh
f(=X) =1+ 2(=x)* = (-X)*'=1+2X* = x* = umeen f(-x)=f(x)=
(GyHKIMS YeTHas U ee rpaduk CUMMETPUYEH OTHOCUTENBHO ocH (OY).
3) Haiinem mpousBoIHYIO

f'(x) = (1+2x* —x*) = 4x — 4x%;

4x—-4x°> =0

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

f(-1) =1+ 2(-2)2 - (-2)* =2

+ — + | — f(0)=1+2(0)* -0* =1
) '1 \['3 A ,] \ f()=1+2*1> -1 =2
max min e
X (—o0=1) | -1 (- 0 1 |+
1:0) (0;2) )
f'(x) + 0 _]o + _

0 | 7~ 2 |~ 1L |7 [2 |
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(I)opMa NMpeacTraBjJdCHusd pedyjabTaTa: BbIIIOJIHCHHOC 3aJaHuC.

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TIOCTIEOBATEIIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3allMCH U BEIYMCIICHUA.

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

OuneHka "yI0BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh MPABHIBHBIE PE3YyNbTAaThl U BBIBOJBI; B XOJE
MIPOBEICHUS pabOThI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIIHM padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UK 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENIATh MTPABIIILHBIX BEIBOJIOB.

Tema 3.1. IlpouzBognasi pyHKIMYU U ee IPUMEHEHHE
IIpakTnueckoe 3ansaTue Ne 33

«HaxoxkneHne Han00JIb11Er0 U HAMMEHbIIEr0 3HAYeHHUS M IKCTPEeMaJIbHbIX 3HA4YeH U
(pynxuun. IIpukiaaanbie 3a1a4M Ha IKCTPEMYM»

Iesas padorbi: HayunThcst IPUMEHATh MPOU3BOJHYIO (DYHKIIMM IIPU PELICHUU 3a/1a4.

BoinosiHeHue pa6oTsl criocodcTBYeT (OPMUPOBAHHUIO:

[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIMS, HeNpepbiBHAs (QYHKLHUSA, MPOU3BOAHASI,
nepBooOpasHas, ONpeesIeHHbI MHTErpal; yMEHHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTApHBIX (DYHKIIMMH,
UCMOJb3Ysl CIPAaBOYHBIE MAaTEpUalbl; UCCIEI0BATh B MPOCTEHIINX CiydasX (PyHKIMM HA MOHOTOHHOCTb,
HaXOJUTh HAuOONbIIME W HAUMEHbIIME 3HAueHUs (QYHKUMN; CTpOUTH TpapuKh MHOTOWIEHOB C
HCIIOJIb30BaHUEM allllapaTa MaTeMaTU4YeCKOro aHajln3a; MPUMEHATh NIPOU3BOJHYIO IIPU PEUICHUH 3ahad
Ha JBW)KEHUE; pellaTh MPaKTUKO-OPUEHTUPOBAHHBIE 337jaul Ha HAauOOJIbIIME U HAaUMEHbIINE 3HAYEHUS,
Ha HaX0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[1PG14 ymeHue BbIOMpaTh MOAXOASIIUN M3y4YEHHBIH METOJ AJIs PELIeHUs 3aJadud, pacrno3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHUYECKHE MOJENM B TPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX, B
HUCKYCCTBE; yMEHHE IPUBOAUTH IPUMEPHl MAaTEMaTHYECKUX OTKPBITHUA POCCUHUCKOM W MHPOBOMU
MaTEMaTHYECKON HAYKU;

[Ipy8 ymeHue cBOOOJHO omepupoBaTh MNOHATUSAMHU: rpaduk GyHKIUM, oOpaTHas (QyHKIuS,
KOMMO3ULUS (DYHKIMH, JTuHEHHas (QyHKIUS, KBagpaTH4Has (YHKIUS, CTeleHHas (QYHKIMS C LENIbIM
MOKa3zareiaeM, TPUTOHOMETpHUYECKHe  (YHKIHMH, OOpaTHblE  TPUTOHOMETpPUYECKHE  (YHKIIUH,
nokaszaTteiabHass W Jorapugmuyeckas (QyHKIUH, YMEHHE CTPOUTh TIpadukd (YHKIHUH, BBITOIHATH
npeoOpa3oBaHus rpadukoB GbyHKIM;
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YMEHHUE HCHOJIb30BaTh Ipaduku (yHKUMH JUIsI U3y4EHHs] IPOLECCOB M 3aBUCUMOCTEH MpPH pEILICHUU
3ajja4 U3 JpYyrux y4eOHBIX MPEIMETOB U M3 PEalbHON XU3HH; BhIpakaTh (hopMyiaamMHu 3aBUCUMOCTH
MEX]y BEJIMYMHAMU; yMEHHE CBOOOJHO ONEpUpPOBaTh MOHATUSAMH: YETHOCTh
(GyHKINH, TEPUOTUYHOCTh (DYHKIMH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
¢GbyHkuuu, HauOosbllee M HauMEHblee 3HAaueHUs (YHKIMM Ha INPOMEXYTKE, yYMEHUE IPOBOIUTH
ucclieIoBaHne (PYHKINH; yMeHHue
UCIOJb30BaTh CBOMcTBa M rpaduku (QyHKUIUN A8 pelleHus YpaBHEHUI, HEpaBeHCTB M 3alad C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUH, HEPAaBEHCTB
U UX CUCTEM;

[Ipyl0 ymenue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (YHKIMHM, ACHMIITOTHI TIpaduka
GbyHKuMu, nepBas M BTOpas NpPOM3BOAHAS (YHKUMH, TIEOMETPUYECKUH M (PU3UYECKUH CMBICI
MPOU3BOJIHOM, TEpBOOOpa3Has, ONpPENEeNICHHBI HHTErpall; yMEHHE HAXOAWTh AaCHUMOTOTHI Tpaduxa
(GYHKLINHU; yMEHUE BBIYMCIATH IPOU3BOJHBIE CYMMBI, IPOM3BEACHNUS, YACTHOI'O U KOMIIO3ULIMH (PYHKIUI,
HaXOJUTh ypaBHEHUE KacaTeJIbHON K rpaduxy GbyHKIMH;
YMEHHUE MCII0JIb30BaTh IPOU3BOAHYIO JUIsl MCCIENOBAaHUS (YHKUUH, [UIS HAXOXICHHUS HaMIy4Ilero
pemieHusi B TPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-DKOHOMHUYECKMX M (U3NYECKHX 3ajadax, s
OIpEeJIJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOIIAAN U 00bEeMbl (PUIyp ¢ HOMOIIBIO MHTErpana;
MIPUBOANUTH TPUMEPBI MATEMAaTHUECKOTO MOJICTTMPOBAHUS C MOMOIIBIO TU(epeHINaTbHBIX YPaBHEHUH;

[IPy18 ymeHue MonenupoBaTh peajibHbleé CHUTYyallMd Ha S3bIKE MAaTEMAaTUKU; COCTaBIATh
BBIPO)KCHUS, YPABHECHHUS, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHUIO 33/1a4M, UCCIIEAOBATh MOCTPOCHHBIE
MOJICJIN C HCIOJb30BaHUEM ammapaTa ajareOpbl, MHTEPIPETUPOBATh IOJYUYEHHBIH pe3ysbTaT; CTPOUTh
MaTeMaTHYECKHUE MOJIENU C MTOMOIIBI0 TEOMETPUIECKUX TIOHSATHI M BETMUNH, PEIIaTh CBSA3aHHBIC C HUMH
IPAKTUYECKHE 3a/lauM; COCTABISATb BEPOSTHOCTHYIO MOJIENb M HMHTEPIPETUPOBATH IOJYyYCHHBIH
pe3yibTaT; pemaTh NPUKIAAHBIE 33Jaud  CpPEeACTBAMH MAaTEMAaTWYeCKOro aHainu3a, B TOM YHCIIE
COL[MAJIbHO-9KOHOMHUYECKOTO U (PU3HUECKOTO XapaKTepa;

[Ipyl9 ymeHue BbIOMpaTh MOAXOMSANIMKA METOX ULl PEUICHUs 33/Ja4d; MOHWMAaHHE 3HAYUMOCTH
MaTeMaTHUKU B U3YYEHUM IPUPOAHBIX U OOILECTBEHHBIX MPOLIECCOB U SIBICHUH; YMEHHE PaclO3HaBaTh
MPOSIBJICHWE 3aKOHOB MAaTEMAaTHKH B KCKYCCTBE, YMEHHE IPHBOAHWTH IPHUMEPHl MaTeMaTHYECKUX
OTKPBITUN POCCUMCKON U MUPOBON MaTEMaTUYECKON HAYKHU.

MatepuaibHoe obecnieuenue: VHIUBUAyambHBIC 33aJaHHs, TAOIUIA TPOU3BOTHBIX, KOHCIEKTHI
JIEKLIUH.

3ananmne:

1. Haiinure HauMeHbllee M HauOoJbllee 3HAYEHHS OQYHKUMU flx) = x*—8x% -9 Ha oTpe3ke
:ed[—1;1]; 8y [0:3].

2. Imeetcs mpoBOJIOKa ATUHON @ MeTpoB. TpedyeTcs orpaauTb 3TOH MPOBOJIOKOM MPSMOYTOIbHBIN
Y4acTOK 3€MJIM, O/IHa CTOPOHA KOTOPOTO NMPUMBIKAET K CTEHE 3aBOJACKOTO 3/1aHHUs, TaK, YTOObI IJIOLIAAb
OTOPOXEHHOT0 yJacTKa Obljla HauOOIbIIEH.

JInst OThICKaHUSI HAaUMEHBIIEr0 U HauOOJbIIEro 3HaueHUs (GYHKIUH, AUpPepeHInpyeMoil BHYTpU
OTpe3Ka U HENpPephIBHON Ha €ro KOHIIAX, CJIeAyeT HaWTH BCEe KPUTHUECKHE TOUYKU (DYHKIMH, JIEKaIue
BHYTPU OTpPE€3Ka, BBIYUCIUTH 3HAYCHUS (PYHKIMM B ATUX TOUKAX M Ha KOHIIAX OTpe3Ka, a 3aTeM M3 BCEX
MOJTyYEHHBIX TaKUM 00pa3oM 4ucen BbIOpaTh HauMEHbIIIee U HanOobIIee.

Ilopsinok BbINOJHEHHSI padOThHI:

1. Haxomum KpuTHUYECKHE TOYKU (HYHKIINU.

2. IlpoBepsieMm, kakue U3 HalJACHHBIX KPUTHUYECKUX TOYEK JIEKAT BHYTPH 33JaHHOIO OTpe3Ka.

3. Haxonum 3HaueHHs (QyHKIMM Ha KOHILAX OTpE3Ka M B TE€X KPUTHUECKUX TOUYKAX, KOTOpPHIE
MONAJAI0T B ATOT OTPE3OK.

4. W3 Bcex MOMy4YEeHHBIX 3HaUeHUH (QyHKIIMM BbIOMpaeM HauMeHbIlee ¥ HauOoJIbIIee.
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Xox padoThI:

1. Halinute HanMeHbIiee U HanOobIlee 3HaYeHUs QYHKIHMH Fix) = —2x? — 3x? + 4 HA MPOMEKYTKE
red[—2; 0,518y [1: 2],

Pemenue.

HaxoauM KpUTHUECKHE TOUYKH (HYHKITHH.

Flld = (20" — 3® + )= — b = —fur (e + 17

Fllxd =0; —6x(x + 1)=0; x = 0m x = —1. HOJNyYNIIU JBE KPUTHIECCKHE TOUKHU: x = DHx = —1,

& ) B mpomesgyrie [—2; —0,5] JIeKUT O/1HA M3 KPUTHYECKUX TOYEK: X= -1.

Tax KakK Fl—2) =8, f(—1) =3, f-0,5) =3.5,T0 HauMEHbIIIEe 3HAYECHUE byHKIHS
Flx) = =2 — 32 + 4 mocturaer B Touke x = —1 u paBHO 3, a HanOOJIBIIIEE - B TOYKE X = —2 U PaBHO §..
Kpatko 3T0 MOXHO 3aIUCATh TaK: raity_y, pg flod = F—10 = 3.maxp_, _pq fled =F1-20 = 8.

0) Otpesky [1:3] He MPUHAMICKUT HU OJHA U3 KPUTHUCCKHX TOUCK, MIO3TOMY HAiIEM 3HAYCHUS
GbyHKIMM Ha KOHLAX oTpeska: (1) = -2 17 -3 .17 +4=-1.[1;3];f(3) = -2.37 - 3.3+ 4 = —77. . Kparko
3TO MOXKHO 3aITUCaTh TAK: rainy |y,q Flx) = fl3) = =7 gy q fl)=F01) = -1,

2. Yucno 86 mpeacrtaBieHO B BHAE CYMMbI JBYX CjlaraeéMbIX TaK, YTO HMX IPOWU3BEICHHE
MakcuMalibHO. Haliiure 3TH ciiaraeMbie.

Pemenne. IlycTh 3agaHHOE YHCIO MPEACTABACHO B BHAE CYMMBbI JIBYX CllaraeMbIX
x H¥,1..86=x + y. BelpasuM BTOpOE ciaraemoe 4epes x:

y=86-x.3anuIeM NpOM3BEICHNE 3TUX YKCEN B BHAE (DYHKIHMH OT Xx.flx) =x (86 —x) Haiiném
3HAYEHHE X, IPU KOTOPOM (DYHKIIUS

f () =x (86 —x) pocturaer makcumyma. Haiiném mnpoussommyrof!(x) u  npupaBHseM €&
Hymmo. ff () =(x - (86 — )} = (86 — 20 =86 — 2 = 2(43 — ),

2043 —x) = 0,x =43,

Omnpenenum BTOpoe ciaraemoe: ¥ = 86 —x = 86 — 43 =43,

OtBer: x =43y =43,

®opma npeacraBiaeHus pe3yJabTaTa: BHIIOJHEHHAs padoTa.

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu padoTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIEeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWIBHO W aKKypaTHO BBHITIOJIHEHBI BCE
3aMKCH U BBIYUCIICHUS.

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

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MONYYWUTh MPABHJIbHBIE PE3YNbTAaThl U BHIBOJABI; B XOE
MPOBEACHUS PAaOOTHI OBUIHA JOMYIIEHBI OIITHOKH.

Ouenka "Hey10BJI€TBOPUTEIbHO'" CTaBUTCS, €CIIH pabOTa BBHIIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 3.2 UnuTerpas u ero npuMeHeHue
IIpakTHyeckoe 3ansaTue Ne 34

«HMHTerpaa n nepsoodpasnasi. Haxosxkaenue HeonpeaeJJeHHbIX HHTETPAJIOB IPH MOMOIIA
CBOICTB HHTEIPAJIOB)

I_[e.nb: HAaY4YHUTHECA HAXOIUTh HeonpenenéHHHe HUHTETpajibl HCIOCPEACTBEHHBIM MHTCIPHPOBAHUEM
IIpy IOMOIIH CBOICTB HHTCIPpUPOBAHUA.
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Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO!

[1P64 ymenue omepHpoBaTh NOHATUSAMH: (GYHKIMS, HENpepblBHAS (YHKIUS, IPOU3BOJIHAS,
nepBooOpasHasi, ONpeaeseHHbI HHTErpall; yMEHUE HAaXOJUTh MPOW3BOIHBIC 3JIEMEHTAPHBIX (YHKIUH,
UCTIOJNIB3Ys CIIPaBOYHBIC MaTepHaJIbl; HCCIIEA0BATh B MPOCTEHIINX CITydasx (pyHKIMH Ha MOHOTOHHOCTD,
HaXOJWUTh HauOONbIIME W HAUMEHbLIME 3HAYeHHs (QYHKUUH; CTPOUTh Tpa)UKd MHOTOUYJIECHOB C
UCTIOJIF30BAaHUEM amlapara MaTeMaTHYECKOrO aHaJIM3a; MPUMEHSTh MPOU3BOAHYIO MPU PEUICHUH 3a/1ad
Ha JIBIKCHME; pellaTh MPaKTUKO-OPHEHTUPOBAHHBIC 33/ja4i HAa HAWOOJbIINE U HAUMEHbIINE 3HAYCHUS,
Ha HaXOKACHHE IIYTH, CKOPOCTU B YCKOPCHHUS;

[Ipyl0 ymenue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (YHKIMHM, ACHMIITOTHI TIpaduka
GyHKIMM, TepBas W BTOpas MPOM3BOAHAS (YHKIUH, TEOMETPHYECKHH U (U3UUECKHHA CMBICI
MPOU3BOJIHOM, TEpBOOOpa3Has, ONpENENCHHBI HHTErpayl; yMEHHE HAXOAWTh AaCHUMOTOTHI Tpaduka
(GYHKIIMH; YMEHHE BBIYUCIATH IPOM3BOIHBIE CYyMMBI, IIPOU3BEACHUS, YACTHOTO M KOMITO3UIIMU (DYHKITUH,
HaXOJUTh ypaBHEHUE KacaTeJIbHON K rpaduxy GbyHKIMH;
YMEHHE HCIIOIb30BaTh IPOM3BOJHYIO IS MCCIICAOBAHUS (DYHKIMH, JUII HAXOXKJICHUS HAWITYYIIEero
pemieHusi B TPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-DKOHOMHUYECKMX M (U3NYECKHX 3ajadax, s
OIIPEIETICHUSI CKOPOCTH U YCKOPEHHS; HAXOAUTH IUIOMAAN M 00BEMBI (UTyp C MOMOIIBIO MHTEIpaja;
MPUBOANUTH IPUMEPBI MATEMAaTHIECKOTO MOJICIIMPOBAHUS C MTOMOIIBIO TH(QepeHIInaTbHBIX YPaBHEHUH.

MarepuajbHoe obecnedeHne:

WupuBuyanbHbIC 3aJaHNs, CIIPABOYHBIE MAaTEPUAIbl, KOHCTIEKTHI JICKITHA.

3aganue:
Haiitu cnenyromue nHrerpansr:

1. T Gxg —ixz + 5) g
2. Jarzx® — 1) e

3. Jx'(1 + 5x%dx

4. S+ dx

5. J{5vx® — 74=7 Jdx

Kparkue Teoperuyeckue cBeeHHA:
Ceoticmea HeonpedenenHo2o unmezpand

1) jmf(x)dx = mJ. f (x)dx, m-const
2) j (f(x) = g(x))dx = j f (x)dx + j g(x)dx

Ta6/m14a OCHOBHbIX UHmMEeSpAllos

1) Idx=x+C;
Xn+l

Z)Ix”dx= +C,n=-1;
n+1

3) _[d—: =In|x/+C;

4) Iexdx:eX+C;

5) Iaxdx=a—+C;
Ina

6) Isinxdx:—cosx+C;

7) J'cosxdx =sinx+C;
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8).[ ax =tgx +C ;
cos? x

9) I _dx =—Ctgx +C;
sin? x

dx .
10) | —==arcsinx+C;
J o
dx
11 =arctgx +C .
) J.1+ NG g

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

COBOKYIHOCTH BceX NMepBOOOpa3HBIX i (YHKIIMU HA3BIBACTCS HEOMPEICIIEHHBIM HHTEIPAJIOM.

OCHOBHBIE CBOWCTBA HEONIPEAEIEHHOTO HHTETpaIa

1) J{f) + g0 Jax = [ flad dx+ J gl dx

2) Jkflahde =k ] fl)dx

HenocpeacTBeHHOE UHTErPUPOBAHUE OCHOBAHO HA MPSMOM HCIIOJIb30BAHUN TaOJIMIbI MHTETPAJIOB.
MoryT npencTaBuThCs CIELYIOINE CIIYyYan:

1) /laHHBIA WHTErpaJl HAXOAUTHCS HEMOCPEJACTBEHHO I10 COOTBETCTBYIOLIEMY TaOJIMYHOMY
UHTETpaly.

2) JlaHHBI MHTETpal TOCIE MPUMEHEHHsI CBOMCTB M2 MPHUBOAUTCS K OAHOMY MM HECKOJIBKHM
TaOJIMYHBIM HHTErpaIaMm;

3) JaHHblid ~ MHTErpaJl  IOCIE  DJICMEHTAPHBIX  TOXJICCTBEHHBIX  MPeoOpa3oBaHUM,  HaJ
NOJBIHTErpajibHON (DyHKIMEH M MpUMEHsAs CBOicTBa 1M2 MPUBOAMTCS K OJHOMY WM HECKOJIBKUM
TaOJIMYHBIM UHTETPAJIaM.

Xoa pa6oTsI:
Haiitu cnenyromue nHTerpansr:
1. J6x*dx —mcmonb3yeM cBOMCTBO 2 M popmyity 2.

Jxtdx = %+ ¢ Tlomyumnm:

fﬁxzd:r= Eufxzd.'r= 6%+c= E|§+r:= 2xl+ ¢

2. Jalx? — x4 3dx Ucnone3yst cBoiictBa | m 2 wu, dopmynst 1| uw 2 momydum:
4 [ xtdxr —4[ xde+12 [ dx = 4%—‘%% l2x+¢ =§x9— 2r'+12r +c

- mocrosiHHas wuHTerpupoBanuss C paBHa anreOpanueckoil CymMMe TpeX [OCTOSHHBIX

HHTCTPpHUPOBAHUSA .
3 Z
3. J2Ex —1%axr =2 [(3x — 1)¥dxr =2 [ (9% — 6 — L)dxr = 2-9%—2-5%+ 2r4ec=fr? —bxl 4 2rtc

4 J- 2 4ax? pax X
. f dx —pa3gcsiuM MOYJICHHO Ha X, IMOJIy4uMm:
1 z

x 3
Jr[x2+3x+4-]dx=?+T+4-x+c

1 L 1
5. J'j—; —Hcnonb3yeM Gopmyny 2 [« Fdsr = —4 ¢ =F+c= Wi to
4 4

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

Kpurepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCSA, €clM paboTa BBHIMIOJHEHA B TMOJHOM OOBEME C COOJIO/IEHUEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIMCH U BBEIYMCIIEHUS.

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

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJE
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJIBHO' CTaBUTCS, €CJIU pab0Ta BBHIMOJHEHA HE TIOJHOCTHIO WIIH 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CENATh MPABIIILHBIX BEIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTyeckoe 3ansaTue Ne 35
«MHTEerpUpOBaHNe METO/I0M 3aMeHbI NlepeMeHHOID)
Henab padorbl: HayunThcs BBIYUCIATH HHTErPaibl CIOCOOOM MOJCTAHOBKH.

BoinosiHeHune padoTsl crioco0cTBYeT (JOPMUPOBAHUIO:

[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIUS, HempepbiBHAs (QYHKLHUSA, [POU3BOIHASI,
nepBooOpasHasi, ONpeaesIeHHBI HHTErpall; yMEHHUE HAaXOJUTh MPOM3BOIHBIC DJIEMEHTAPHBIX (YHKIWH,
UCHOJb3Ysl CIPaBOYHBIE MAaTEpUabl; UCCIE0BATh B MPOCTEHIINX CIydasix (pyHKIMH Ha MOHOTOHHOCTb,
HaXO/JWTh HaAWOONbIIME W HAWUMEHBIINE 3HAYeHHs QYHKUWH; CTPOUTh Tpa)UKd MHOTOUYICHOB C
UCII0JIb30BAaHUEM allllapaTa MaTeMaTU4YeCKOro aHaln3a; MPUMEHATh NIPOU3BOJHYIO IIPU PEUICHUM 3ahad
Ha JIBIKEHHE; PellaTh MPaKTUKO-OPHEHTUPOBAHHBIC 33[1a4i HAa HAWOOJIbIINE W HAUMEHBIINE 3HAYCHUS,
Ha HaXO0XKJIEHUE IyTH, CKOPOCTU U YCKOPEHUS;

[1P614 ymeHue BBHIOMpaTh MOIXOASIINN W3YYEHHBIH METOJ JJIsl PEIICHUs 3a/la4d, Pacrio3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKHE MOJENIM B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE; yMEHHUE IPUBOAUTH IIPUMEPBl MAaTEMAaTUYECKUX OTKPBITUHA POCCUHCKOW M MHUPOBOMU
MaTEMaTUYECKON HAYKU;

MarepuanbHoe obecnedyeHue:

WNHauBuayanbHble 3aaHNsL, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTHI JIEKIIWH.

3ananue:
Haiitu unaterpansi:
1. J{12a —5)7dx

2.J'Il'.t'

B +3

3. Jxvx?—7dx

Ccoax
4, I3 = 0

5. [ tguxdx

6. J‘ dx

141627

IHopsiaok BbINOIHEHHE PA0OTHI:

B ocHOBe MHTErpupoBaHHs METOJOM 3aMEHbl MEPEMEHHOH (WM CIOCOOOM MOCTAHOBKHM) JIEKUT
CBOIMCTBO WHBapHMAHTHOCTH ()OPMYJI HHTETPHPOBAHMSA, KOTOPOE 3AKIIOYAETCS B CIEAYIOIIEM: €CIH
TFldde =Fld+c, 10 [ fladdu=Flad + ¢, re u(x) npomssoanas muddepenuupyemas GyHKIHS OT X.

3aMeHa TIepEeMEHHOM B HEONPEACTICHHOM HHTETpasie MPOU3BOINUTCS C TIOMOIIHIO TIOJICTAHOBOK JIBYX
BUJIOM:

1. x=w(t) , rne t-HoBas mepeMeHHas, a @(t] HempepblBHO IuddepeHnpyemas QGyHKIUSA

Tl de = T Flel) 1o de
2. t=p(x) rae t-noBas nepemenHas, Toraa: [ Flult) o' (:ddx = J Fldt
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Xox padoThI:

¥
1. J.E+.rg
-T.K. d(8 + %) = 3x¥dx , TO
JI" xidx lj‘d{8+ 3ty
S+x? 3 840
d
-noyiarasi 8+ x? =+ , MOJIy4uM: fff = iln[t] +c =§1n|8 +x3 4+
d d i .
2. ] = =T 4+(:::i HOJTOMY, HCIOJb3ys MOJACTAHOBKY t = sinx , NPUXOAUM K TaOJIMUHOMY
Srog 1 L (ﬂ)
HHTCTpany: I4+r2 =3 oot g » +rc= 2 erotg Z +r
3 J- g¥dy o odie™y
B R P
-BOCMOJIb30BABIINCH  IOICTAHOBKOM t=¢", TOpPUBOOUM K TaOIUYHOMY HHTETpaIy

dr .1 _ o
I.jﬁ_ m"::'sm!+ C = oresin . +r
Tpumeyanne: dx = > dlox + b]

1
whx = Ed[xzzl

g dr = dlg”)
[l _
? = dilnlx)

cosxdy = g s
(I)opMa NnpeacTaBJICHUsA pe3yjabTaTa: BhIIIOJIHCHHOC 3a/JaHNE

Kpurtepun ounenku:

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

Ouenka '"xopomo' CTaBUTCs, €CJIM BBIOJTHEHBI TPEOOBAaHUS K OIEHKE "OTIUYHO", HO JAOIMYIICHBI
2-3 HenoueTa.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TMOJIHOCTHIO, HO 00BEM
BBITIOTHEHHONW YacTH TaKOB, YTO MO3BOJISIET TMONYYUTh NMPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE
MPOBEACHUS PAOOTHI OBUIA JOMYIIEHBI OIITHOKH.

Ounenka '""Hey10BJIETBOPUTEJIBHO'" CTAaBUTCS, €CIIM paboTa BBHIIOJIHEHA HE MOJHOCTHIO WIH 00BEM
BBITIOJIHEHHOW YacTH paOOThI HE TTO3BOJISIET C/ENATh MPABHILHBIX BHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue

IIpakTnyeckoe 3ansaTue Ne 36
«MHTerppoBaHue Pa3IUYHBIMH METOIAMMD)

Heas paborbl: HayunThcs HaXOIWTh HWHTErpalibl pPa3IMYHBIMU METOJIAMU: HMHTETPUPOBAHME
HOACTAHOBKOM U I10 YaCTSIM.

BeinosiHenue padorsl criocodcTByeT GOPMHUPOBAHMIO!

[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIMS, HeNpepbiBHAs (YHKIUSA, MPOU3BOIHAS,
nepBooOpasHas, ONpeeseHHbI WHTErpais;, YMEHHE HaXOJUTh MPOU3BOJHBIE 3JIE€MEHTAPHBIX (YHKIIH,
UCTOJb3Ysl CIPAaBOYHBIE MAaTEpUalIbl; HCCIEI0BATh B MPOCTEHIINX CiIydasx (PyHKIMM HA MOHOTOHHOCTH,
HaXOJUTh HaAuOONbIIME W HAMMEHbIIHE 3HaYeHUs (YHKUUN; CTpOUTHh TpapuKd MHOTOWIEHOB C
UCIIOJIb30BAaHUEM almapara MaTeMaTUYeCKOrO aHaJIN3a; IMPUMEHATh NIPOU3BOJHYIO IIPU PELICHUU 3a1ad
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Ha JIBIDKCHHE, peliaTh MPaKTUKO-OPUEHTUPOBAHHBIC 33/1a4l Ha HAMOOJBIINE M HAUMEHBITUE 3HAYCHUS,
Ha HaXO0XJIEHUE MYTH, CKOPOCTH U YCKOPEHUSI;

[1P614 ymenue BBIOMpaTh MOAXOMSIIWNA M3YyYEHHBIH METON JUIsl PEUISHUs 3a/Jadud, Pacrlo3HaBaTh
MaTeMaTHueckue (akThl U MaTEMaTHYECKHE MOJICTH B TPUPOJHBIX W OOINECTBEHHBIX SIBICHUSAX, B
HWCKYCCTBE; YMEHHME IMPUBOJUTH MPUMEPHl MATEMATHYECKUX OTKPBITUH POCCUMCKOM W MHPOBOMU
MaTeMaTUYECKON HAyKH.

MarepuajibHoe o0ecnieyeHue:

WNunuBuayanbHbIe 3a1aHMs, CIIPABOYHBIE MATEPUAJIbl, KOHCIIEKTHI JICKITUH.

3ananme:

Haiitu unterpansl
iy

b im at
I [Stgx

costx

g

. f reosxdx

Goa W
—_
|E'
=
[~ B
b

IMopsiiok BbINoOJIHEHHE PAGOTHI:

1. llepBeie 1aBa WHTErpajla peIIAIOTCS METOJOM 3aMEHBl IEpEeMEHHOW (9TOT — ciydai
paccMaTpuBalICs B IpaKTHYeCKOi padote Ne 35).

2. Crepyromyie MHTErpajibl PEIIalTCs METOJOM HHTETPUPOBAHMUS 110 YaCTSIM.

WuTerpupoBanueM 1O  4YacTsM  HA3bIBaeTCs HAXOXKACHWE HMHTErpaga 1o  (opmyre:
Judd = wd — [ ddu rae uu# HenpepbBHO quddepeHIupyeMble GYHKIUH OT X.

Hurerpupys 00€ 4acT paBeHCTBA diaf) =udd + fdu , HOJIyYUM

fd[u&] =fucs~a +f~&du

0 =J‘ud19 +J-19du,|:|'rrq,r,qa J-udﬂ = ut —J-t‘i'du

C MMOMOILIBIO 3TOMH (I)OpMy.]'ILI BBIUHUCJICHUC UHTCIpaJIa CBOJUTCSA K BBIUUCIICHUIO HHTErpajia Itﬁ'd‘u,
€CJIn HOCHG)IHI/II\/'I OKaXXCTCA IMPOoIe NCXOAHOTO.

Xoa padoThI:

BBI‘-H/ICJ'H/ITI) I/IHTeraJ'I METOAOM HHTerI/IpOBaHI/Iﬂ I10 HaCTAM:
1. Jix — Slcosxdx

-fonarast u = x — 3; df = rosrdx,

-HalAeM du = dx; @ = [ cosxdx = sinx

-CJICAOBATCIIBHO:

Jr[x — Sirosrdy = (x — Slsing = J‘ sinrdy = (x — 5)sine + cosxr + ¢

2. | xorctgrdx

—MyCTh u =eoretgxr: df = xdx,
i x2
g ?=—

1428 ]
-HAa OCHOBaHUU (HOPMYIIBI HAXOIUM

-TOrga du =
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-
Jr xoretgrdy = e} erotgr

J‘:cz ax 1 . lJI"x2+1—1d
— —_——— — — £ e —_—
2 xig1 2o WEEETL Ty

L aret lfdfdx ltxzt tgx)
=g m‘c'g:::—z[ - x2+1:|_2 eretgr — x4+ arctgrl) + ¢

(I)opMa NMpeacTaBJdCHusd pe3yjabTaTa: BbIIIOJIHCHHOC 3aJaHKC.

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Cid pabOTa BBHINOJHEHA B IMOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TIOCTIEOBATEIIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alMCH U BBEIYHCICHHA.

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

Ounenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE
MPOBEJICHUS padOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIIM PabOTa BBHIIIOJIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE IMO3BOJISET CENIATh IPABIIILHBIX BBHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHme
IIpakTnyeckoe 3ansaTue Ne 37
«Teopema Hprorona-JleiitOnnna. Beruuciienne onpeaeaeHHbIX HHTErPaJIoB»
Iesab padoThl: HAYYUTHCS BBIYUCIATH ONpeIeeHHbIH HHTerpan no gopmysie Hetorona-JleiiGnuma.

BeinosiHenune padoTsl crioco0cTBYeT (POPMUPOBAHUIO:

[1P64 ymeHue omepupoBaTh MNOHATUSIMM: (DYHKIHS, HENpepblBHAas (YHKIUSA, MPOU3BOAHAS,
nepBooOpasHasi, ONpeJeseHHbI MHTErpajl; yMEHUE HaXOJUTh HMPOM3BOIHBIEC AJIEMEHTAPHBIX (DYHKIIMH,
HCIOJIb3YS CIPAaBOYHbIE MAaT€pPUAJIbI; UCCIEA0BATh B MPOCTEHIINX ciy4yasX (YHKIMM HA MOHOTOHHOCTb,
HaxXoAuUTh HauOOJbIIME W HAUMEHbLIME 3HaueHWs QYHKUUH; CTPOUTh IpaUKd MHOTOUYIEHOB C
HCIIOJIb30BaHUEM allllapaTa MaTeMaTU4YeCKOro aHalu3a; MPUMEHSATh MPOU3BOIHYIO MPH PELICHUH 3a]a4
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHEHTUPOBAHHBIEC 33/]aul Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYEeHUS,
Ha HaXO0XKJIEHUE ITyTH, CKOPOCTU U YCKOPEHUS;

[1P614 ymeHue BBIOMpaTh MOIXOASIINN M3YUYE€HHBIH METOJ JAJS pEIleHUs 3a/aud, pacro3HaBaTh
MaTemMatuueckue (akThl M MaTeMaTH4YeCKHe MOJEIN B NPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX, B
UCKYCCTBE; yMEHHE IIPUBOJUTh NPHUMEPHl MAaTEMaTHYECKMX OTKPBITUM PpPOCCUMCKOM M MHpOBOMU
MaTeMaTHYECKOW HAYKH;

IIpyl0 ymeHue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (YHKIMHM, ACHUMIITOTHI TIpaduka
byHKIMM, TepBas M BTOpas MNPOM3BOAHAs (YHKIUU, TEOMETPUUYECKMH U (PUIUYECKHH CMBICIT
MIPOU3BO/IHOM, TepBOOOpa3Has, ONpENeNeHHBIH HHTErpayl; yMEHHE HaXOAMWTh AaCHUMOTOTHI Tpaduka
(GYHKIIUHM; YMEHHUE BBIYMCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHMS], YACTHOTO U KOMIIO3UIIUU (DYHKIIMUH,
HaxOJINTh yYpaBHEHUE KacaTeJIbHON K rpaduxy byHKIUY;
YMEHHUE HCIIONb30BaTh MPOU3BOAHYIO Ul HUCCIEAOBAaHHUS (DYHKIHMHA, IS HAXOXKACHUS HAWIYYIIEero
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pelieHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLUAIbHO-’KOHOMMYECKHX U (PU3MYECKHX 3ajayax, i
OIMPCACIICHUSA CKOPOCTU U YCKOPCHHA; HAXOAUTH IUIOIAAN H O6’bCMLI (1)I/Il“yp C IIOMOIIBIO HMHTCIrpaAJia,
MPUBOJUTH MPUMEPHI MATEMATUYECKOT0 MOJEIIMPOBAHMSI C TOMOUIBIO AU PepeHInanbHbIX YPaBHEHUIH;

[IPyl8 yMeHue wMojenupoBaTh pealbHbIE CHUTyallud Ha A3bIKE MAaTEMaTUKH; COCTABIATH
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI MO YCJIOBUIO 3aJlauM, MCCIEAOBAaTh MOCTPOCHHBIE
MOJICTT C HCIIOJIb30BAHHMEM arapaTa ajreOpbl, HHTEPIPETUPOBATh TOMYYCHHBIA PE3YNIbTaT; CTPOUTH
MaTeMaTHYeCKHUEe MOJEINU C MOMOIIBI0 T€OMETPUYECKUX TOHATUN U BEJIMYMH, pElIaTh CBSI3aHHBIE C HUMU
MPAKTUYCCKUC 3adadu; COCTABJIATb BCPOATHOCTHYHO MOJCIIL U HUHTCPHPCTHPOBATH HOJIy‘IGHHBIfI
pe3yNbTaT; pemiarh NPUKIAJHBIE 3aJaud CpPEACTBAMH MaTEeMaTHYeCKOro aHalii3a, B TOM YHUCIE
COIIMAJIEHO-9KOHOMHYECKOTO U (PHU3UUECKOT0 XapakTepa.

MarepuajibHoe o0ecnieyeHue:

I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MaTCpUaJibl, KOHCIICKThBI JIGKI_[I/II\/JI.

3aganme:
BerunciuTe HHTErpaibl.
1. Jf 2x’dx
4
[8+2x-2*)dx
2. -2
3. f;'{ ? rosxdx
4. j(cosx—ssin X Jdx
H
2 2
1-x
S. _[ ) dx

-2
IMopsinok BbINoOJIHEHUs PadOTHI:

1) Ucnionb3ys Tabnuily MHTETpajoB HATH HHTErpa
2) Ucnonb3ys popmyny Herorona — JleliOHuma

]
[fxdx= P2 = F@)- Fla)

HaWTH ONPEIEICHHBIN UHTETPa

Xoa pa0doThI:
Brrunciuts onpenaeneHHblil HHTErpal

2
_[ 2x dx
1
Pewrenue:
2 in 2 (2) (3)
[2x*dx=2[xdx= 3(;.3)|f = 3(23 1= 3(8— 1= 271,02
] ] 3 3 3 3 3 3
(1) BorHOCHMM KOHCTaHTY 3a 3HaK HHTErpaja.
n+l
Pdr=l 40
(2) Unrerpupyem mno Tabiuie ¢ MOMOIIBIO CaMOW MOMYJSpHONH (QOpMyIIbl n+l

1

3
HOHBI/IBI_HyIOCSI KOHCTAHTY 3 I_ICJ'ICCOO6p8.3HO OTACIUTL OT 4 W BBIHECTH 3a CKO6Ky. I[eHaTL 9TO HEC

00s13aTeNbHO, HO JKEJIATeIIbHO — 3a9eM JIMIITHUE BEIYUCICHUS?
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A
[f@dx= FUD[. = F&) - F(a)

(3) HWcmomp3yem dopmyny Hprorona-JIeiitOnuma 2 . Cnauvana

3
MOJICTaBJsieM B £ BEpXHUU mpenen, 3aTeM — HUKHUEN npeaen. [IpoBoanM nanpbHEHIINE BEIYUCICHHS U
MOJy4aeM OKOHYATEIbHbIA OTBET.

Brrunciuts onpeneeHHblil HHTErpal

4
j(8+2x—xf*).:fx
2

Pemrenue:
4 4

[@+2x- x:‘).:fxfaidﬁ ijdx— J-xgcx’xiijﬁ(x)tg +2. %(x:‘)tg - % )L, z

=2 -1 =2
= 84— (=20 + &4* - (-20%) —%(43 — (=2 =8-6+(16-4 —%(64+8} =

=48+12-24 =36

(1) Ucnionp3yem CBOMCTBA TMHEHHOCTH OINPEACIICHHOT0 HHTETpaJia.

(2) NnTerpupyem no tabnuiie, Mpu 3TOM BCE KOHCTAHTHI BBIHOCUM — OHU HE OYAYyT y4acTBOBaTh B
MOJICTAaHOBKE BEPXHETO U HIIKHETO MpEIEea.

(3) Hns xaxgoro w3 TpEXx crnaraeMbix npumensem ¢opmyny  Hprotona-Jleitbnuna:

FX)2 = () - Fla)

CoBer: mepea TemM, Kak HCHO0Jb30BaTh ¢Qopmynay Hbrorona-Jleii0HuIa, 1M0J1€3HO NPOBECTH
NPOBEPKY: a caMa-To NepBoo0pa3Hasi Hali/leHa NPABWJIBHO?

TaK, IIPUMCHUTCIIBHO K pacCMAaTpUuBACMOMY NpUMEpPY: IIEpead TEM, KaK B nepBoo6pa3Hy10
3

x
Qx4 xt -1
(b YHKITHIO 3 momcTaBIATh BEpXHUH ¥ HIDKHUM TIpEACIbl, >KEJIaTeJIbHO Ha YEPHOBUKE
MPOBEPUTh, a TMPaBWIBHO JHM BOOOINEe HaWJeH HeompeneneHHbl uHTerpan? JuddepeHuupyem:
r

[8x+x2 —g] =8(x)'+(x2)'—%(x3)'=8-1+2x—%-3x2 =8+ 2x—x°

[Tonydyena ucxoiHasi MOABIHTErpaibHasi (PYHKLHS, 3HAUWUT, HEOIpPEIEJCHHbIH HHTEerpajl HaiijeH
BepHO. Teneps MOkHO U hopmyny HeroToHa-JIeltOHMIIa TPUMEHUTB.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHNe/

Kputepun onenkn:

Ouenka "oTaMYHO'" CTaBUTCA, €clid paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEe0oOXOIMMOM TOCIEA0BAaTENbHOCTH NEHCTBHI; B OTBETE MPABUIHLHO M AKKypaTHO BBINIOJIHEHBI BCE
3aMUCH ¥ BBIYMCIICHUSI.

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

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €clii paboTa BBIMIOJHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISECT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MpOBeIeHUS pabOTHI ObUTN JIOMYIEHbI OLTHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJSET CIIENATh MPABIIBHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue

IIpakTyeckoe 3ansaTue Ne 38
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«BbrunciieHHEe ONpeeIeHHBIX HHTErpajoB METO0M 3aMeHbI IepeMeHHO»
Henp padoThl: HAYYUTHCS BBIYUCIATH ONPEEIIEHHBIE HHTErPAJIbl METOJOM 3aMEHBI IEPEMEHHOM.

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKLUS, HempepbiBHAs (QYHKLUSA, [POU3BOAHASI,
nepBooOpasHasi, ONpeaeseHHbBI HHTErpall; yMEHUE HAaXOJUTh MPOU3BOJIHBIC 3JIEMEHTAPHBIX (YHKIUH,
UCIOJb3Ysl CIPAaBOYHBIE MATEpUabl; UCCIEJOBATh B MPOCTEHIINX CiIydasix (yHKIMM HA MOHOTOHHOCTD,
HaXOJWUTh HaAuOONbIIME W HAUMEHbIIME 3HAYeHHs (QYHKUUH; CTPOUTh Tpa)UKd MHOTOUYJIECHOB C
WCIIOJIb30BaHUEM allllapaTa MaTeMaTU4YeCKOro aHaIW3a; MPUMEHATh NIPOU3BOJHYIO IIPH PEUICHUM 3a1ad
Ha JIBIKCHME; pPellaTh MPaKTUKO-OPHEHTUPOBAHHBIC 3a/laui Ha HAWOOJIbIINE U HAUMEHBIINE 3HAYCHUS,
Ha HaXO0>KJIEHUE IIyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymeHue BBIOMpaTh MOIXOASIINN M3YU4EHHBIH METOJN JJS PEIleHUs 3a/auyd, pPacro3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKUE MOJENIM B INPUPOAHBIX M OOLIECTBEHHBIX SBICHUSAX, B
HUCKYCCTBE; yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOHU
MaTEMaTHUYECKON HAYKU;

[Ipyl0 ymenue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (DYHKIMHM, ACHMIITOTHI Tpaduka
¢byHkuMu, 1epBas M BTOpas NpPOM3BOJAHAS (YHKIMH, TIEOMETPUYECKUH U (QU3MUECKHHA CMBICIT
MPOU3BO/IHOM, TIEpBOOOpa3Has, ONPENEeNCHHBI HWHTErpall; yMEHHE HAXOAWTh ACHMOTOTHI Tpaduka
(GYyHKLNHU; YMEHUE BBIYUCIATH IPOU3BOJHBIE CYMMBI, IPOM3BEACHNUS, YACTHOI'O U KOMIIO3ULIMH (PYHKIIUI,
HaxOJIUTh ypaBHEHUE KacaTeJbHOU K rpaduky GbyHKIHM;
YMEHHUE HCIIOJb30BaTh IMPOU3BOAHYIO Ul HCCIEAOBaHMS (DYHKIMH, I8 HAXOXKACHUS HAWIYYIIEero
pemieHusi B NPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-DKOHOMHUYECKHX M (U3NYECKHX 3ajadax, s
OIIpEeJIeJIEHUs] CKOPOCTH U YCKOPEHUs; HaXOJIUTh IJIOMIATU M 00BEMbl (UIyp C MOMOIIBIO MHTErpajia;
MPUBOANUTH IPUMEPBI MATEMAaTHIECKOTO MOJISIIMPOBAHUS C MMOMOIIBIO TU(PepeHIINaTbHBIX YPAaBHEHUH;

[IPyl8 yMeHune wMmonenupoBaTh peaJbHbIE CHUTyalluM Ha $3bIKE MAaTEMaTHKH; COCTaBIATh
BBIPQ)KCHMS], YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI 110 YCIOBUIO 3a/1a4¥, UCCIEIOBaTh IIOCTPOCHHBIE
MOJIEJI C HCIOJb30BaHUEM ammapara aiareOpbl, MHTEPIPETUPOBATh MOIYYEHHBIH pe3ybTaT; CTPOUTH
MaTE€MaTHYECKUE MOJEIIN C TOMOIIBIO T€OMETPUYECKUX IMOHATUNA U BEJIMYMH, PEIIATh CBA3aHHbIE C HUMU
MIPAaKTHUYECKUE 3alaud; COCTABJIATh BEPOATHOCTHYIO MOJEIb U HMHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yibTaT; pelmarbk NPUKIAAHBIE 3aJadd CPEICTBAMM MATEMAaTHYECKOTO AaHajlu3a, B TOM 4YHCIIE
COLIMAJIbHO-9)KOHOMHYECKOTO U (PU3HUECKOTO XapaKTepa;

[Ipyl9 ymenue BbIOMpaTh MOAXOMALIMM METON IJsl pelIeHHs 3aJayd; MOHUMaHUE 3HAYUMOCTHU
MaTeMaTHUKU B U3YYEHHM HPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SIBJICHUH; YMEHUE paclo3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTeMaTUKH B MCKYCCTBE, YMEHHE IPUBOAUTH IPUMEPHl MaTEMaTUYECKHUX
OTKPBITUNA POCCUMCKON U MUPOBON MaTEMaTUYECKON HAYKHU.

MatrepuaibHoe obecnieyeHue:

WNHnuBunyanbHble 3a1aHKs, CIIPABOYHBIE MATEPUAIIbl, KOHCIIEKTHI JICKLIUA.

3amanme:
Brruncnure nHTErpaibl.

1 xdx

X2 —

6
2. [(2x—5)dx

6
3|
5
4
]
3
3. jS\/x+2dx
0
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1
4, .|'(x3 +1)*x? dx
I

T

4
5. J'sin(x - zde
0 4
ITopsinok BbINOJIHEHHSI PadOTHI:
1) BeecTu HOBYIO IEpEMEHHYIO
2) Haiitu nuddepeniman
3)BbIuncauTh HOBBIE TPAaHUIIBI UHTETPUPOBAHUS

4) Cnenatpb MOJACTAaHOBKY
5) BoruucnauTh, NOMy4YMBIIUICS UHTETPA

Xopn padoThr:
Bbruuciure uHTErpasl.

B xdx
172

BBenem HOBYIO EpeMEHHYIO ¢ = x? — 6
Huddepennnan Oyner paBeH &t = 2xdx
Brraucium rpanuiel nHTErpupoBanus 11=25-6=19, t2=36-6=30

1L pBlxdy 1 -0 dF
Brimonaum INOACTAHOBKY EIE

xlog 219
. L 1 _i, 3
Boraucium, mosyunBumics uurerpai 5 fal3ol -2 in[19]1=2in =

®opma npeacTaBjeHUs pe3yJbTaTa: BBIIIOJIHCHHOE 3a/1aHKE/

Kpurepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHUEM
HEe0oOXOIMMOM TOCIIeN0BaTEIbHOCTH JEICTBUI; B OTBETE MNPAaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIUCH U BBIYUCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JTOMYIIEHBI
2-3 HenoueTa.

Ouenka "yI10BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBINIOJTHEHHON 4YacTU TaKOB, YTO IO3BOJISIET IMOJYYUTh NPABWIBHBIE PE3YJAbTaThl M BBIBOJBIL, B XOJIE
MpOBEACHUS PAaOOTHI OBUIA JOMYIIEHBI OIITHOKH.

Ounenka ""Hey10BJIETBOPUTEJIBHO" CTAaBUTCS, €CIIM paboTa BBHIIOJIHEHA HE MOJHOCTBIO WM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIBHBIX BBHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue
IIpakTuyeckoe 3ansaTue Ne 39
«Bpryucienue miomajaeid Gpuryp u 00beMoB TeJD)

Heab padorsi: HayunThcs BHIYUCIATH MI0OMAAN GUTYp U 0OBEMBI TeJl, UCIIOJIb3YS ONpeleICHHbIE
UHTErPaJIbI

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1P64 ymenue omepupoBaTh MNOHATUSIMH: (DYHKIMS, HENpepblBHAas (YHKIUSA, MPOU3BOAHAS,
nepBooOpasHas, OmpeeNeHHbI WHTErpait, YMEHHE HAXOIUTh MPOU3BOJHBIC AJIEMEHTAPHBIX (YHKIIHH,
HCIIOJIB3YA CIIPABOYHBIC MAaTCpUalibl; UCCICIOBATH B HpOCTCﬁHIHX cirydasax (1)YHKHI/II/I Ha MOHOTOHHOCTbS,
HAaXOIUTh HAWOONbIIME W HAWUMEHbIIWE 3HAaueHUs (YHKUUN; CTpOUTh TpadUKd MHOTOUWICHOB C
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HCIIOJIb30BAaHNEM allllapaTa MaTeMaTU4YeCKOro aHaJIn3a; NIPUMEHATH NPOU3BOJHYIO IIPH PEIUCHUH 3a]1ad
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHUEHTUPOBAHHBIC 33[a4i Ha HauOOJbIINEe U HAaUMEHBIINE 3HAYCHUS,
Ha HaXO0>KJIEHUE ITyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymenue BBIOMpaTh MOIXOASIINN HM3YUYEHHBIA METOJ JJsl PEIIeHHs 3a/laud, paclo3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKUE MOJENIM B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE;, yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHUYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTEeMaTHYECKON HAYKU;

IIpyl0 ymenue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (PYHKIUH, ACHMMTOTHI Trpaduka
GbyHKUMH, TepBas M BTOpas NpPOM3BOAHAS (YHKUMH, TIEOMETPUYECKUH M (PU3UYECKUH CMBICI
MIPOU3BOJIHOM, TEpBOOOpa3Has, ONpPENEeNCHHBI HHTErpall; yMEHHE HAXOAWTh ACHMOTOTHI Tpaduka
(GYHKLINHU; yMEHUE BBIYUCIATh IPOU3BOJHBIE CYMMBI, IPOU3BEAECHUS, YACTHOIO M KOMIIO3ULIUU (YHKLINH,
HaXOJUTh ypaBHEHUE KacaTeJIbHON K rpaduKky GbyHKIMH;
YMEHHUE MCII0JIb30BaTh IPOU3BOAHYIO [UId HCCIEAOBAaHUSA (DYHKIMH, I HAXOXKACHUS HAWIYyYIIEero
pelieHusT B MPUKIAAHBIX, B TOM YHCIE COLMAIbHO-PKOHOMHUYECKMX M (U3NYECKUX 3ajadax, s
OIIpEICJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOAUTh IUIOIIAAN U 00beMbl (PUIyp ¢ IOMOIIBIO MHTErpana;
MPUBOANUTH PUMEPHI MATEMAaTHIECKOTO MOJISIIMPOBAHUS C MOMOIIBIO TU(PepeHIINaTbHBIX YPaBHEHUH;

[IPyl8 yMeHne MoIenupoBaTh pealbHbIE CHUTyallud Ha $A3bIKE MaTEMaTHKH; COCTaBIATh
BBIPQ)KCHMS, YPABHEHUS, HEPABEHCTBA U UX CHCTEMBI 110 YCIOBHUIO 33/1a4d, MCCIEAOBATh IIOCTPOCHHBIE
MOJIEJI C HCIOJb30BaHUEM ammapara aiareOpbl, MHTEPIPETUPOBATh MOJIYYEHHBIH pe3yJbTaT; CTPOUTH
MaTeMaTHYECKUE MOJENN C MIOMOILBIO T€OMETPUYECKUX MOHATUN U BEJIMYMH, PEIIAaTh CBSI3aHHBIE C HUMU
IIPAKTUYECKHE 3aJauyd; COCTaBJIATb BEPOSITHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yibTaT; pelmarb IPUKIAAHBIE 3aJadd CPEICTBAMM MATEMAaTHMYECKOTrO AaHalu3a, B TOM 4YHCIE
COLMAJIbHO-9KOHOMHUYECKOTO U (PU3HMUECKOr0 XapaKTepa;

[Ipyl9 ymeHue BbpIOMpaTh MOAXOMALIMM METOJ ISl pElIeHUs 3aJauyd; NOHMMAaHHUE 3HAYMMOCTHU
MaTeMaTHUKU B U3yYEHHM IPUPOAHBIX M OOILECTBEHHBIX NPOLIECCOB M SIBICHUH; YMEHUE paclio3HaBaTh
IIPOSIBJIECHUE 3aKOHOB MAaTE€MaTHUKU B HCKYCCTBE, yMEHHE IPUBOAUTH IPHUMEPHl MaTeMaTUYECKUX
OTKPBITUNA POCCUIICKON M1 MUPOBOM MAaTEMaTUYECKON HAYKHU.

MarepuanbHoe o0ecnieyeHue:

WNHauBuayanbHble 3aaHNsL, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTHI JIEKIIWH.

3aganue:
1. Beruucnuts miomaab GUrypel, orpaHUuE€HHON JTMHUSIMU

a) y=—x"+4,y=0

b) y=x% y=x°

c) y=e*, y=e", y=4
2.Berancnuts 00beM TeIa

y =x%, y=1, eoxpyzocuQOY

ITopsinok BbINOJHEHHS PadOTHI:

1) noctpouth rpapuku HyHKIHI

2)  HaiiTh 00JacTh, OTPaHMYCHHYIO ATUMH IpapuKaMu

3)  COCTaBHWT OMpe/eIEHHBI HHTErPA, /IS HaX0XICHHUS IJIOIIaId HalICHHOW 001acTH

Xox pa0doThI:

[Tpumep 1: Haiitu nnomans obxactu D, orpaHrMueHHON KPUBBIMH Y = X2+ x+11,y=2x-9, npu
YCIIOBUH,

x<=1
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2
r=x"+x-11,
Diy=2x-9
x =1
[Ipn pemienun Takux 3a1ad cieayeT 00s3aTeNbHO H300pa3UTh HUCCIIEAYEMbI TeoOMeTpHUYeCKHid
00beKT. [l onpeeneHrs HUKHETO Mpe/esia MHTETPUPOBAaHMs Hal0 HAWTH TOUKY NEepeceueHus] KPUBBIX;
ypaBHEHHUE X? + X + 11 =2 X -9 nmeer a8a KopHs: X = -1 u X = 2. [logxonsmuii kKopeHs - X = -1. O6nactpb
OrpaHUYEHa CBEpXY Mapadosoi, CHU3Y - MPSIMOii, cripaBa - mpsAMor X = 1, KpaifHss jeBas Touka - X = -1,

IIO3TOMY

l
§10)=

!

. 3 ] I
I Ty o (I P B X ; | l
dljx'?)'ill' +I'.1’I]f£= S el R S B b P o b R AR

' 11 L. ]

_l '] '|.
Ecnu oOnacth umeer Oosee CIOXKHYIO

CTPYKTYpY, €€ cienyeT pa3OuTh Ha IPOCTHIE YACTH .
ITpumep 2
a2
BBIUHCITHTH 06BEM TeJa, TIOMY4eHHOTO BPallleHHeM (UTypHl, OTPAaHHUEHHOH THHIAME » 28— x ,
y=0 BOKpYr ocn L |
Pemenne: Kak 1 B 3ajaue Ha HaXOKJCHHUE TUIOIAAH, PEIICHHE HAYMHACTCS ¢ YepTexka II0CKOoMi

¢urypsl. To ectb, Ha IUIOCKOCTH ACY geobxommmo HOCTPOUTH (DUTYPY, OTPAaHUUEHHYIO JIMHUAMU

y=2x—x°

ALJ.

4

Hckomas miockast ¢purypa 3alITpuXOBaHa CUHUM IIBETOM, UMEHHO OHA W BpAaIlaeTCs BOKPYT OCHU
C& B pesynbrare BpaIleHHs [OJIyYaeTcs Takas HEMHOTO SHIBHHAS JICTAIOLIAs TAPENKa, KOTOpas

CUMMCETpHUYHA OTHOCUTCIIBHO OCH CL .
O0beM TeJ1a BpalieHUs MOKHO BBIYHMCINTD 10 opmyJie:
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&
v =r| rA(xdx
2
Berancnum 00BeM Tena BpaIllCHUS, UCTIONB3YS TaHHYIO dbopmyy:

A 2 2
V= a] fA(xdx = x| (21— 2y dr=a] (4" — 42" + x*)dx =
I3 i} i}

S Y R N i Ry
3 5 3 5

4z, 1 [32 32 ] 167
=7 15

= m_ﬂ"’r 2% =335 28°

OTtBeT:
dopma npeacTaBiieHusi pe3yJbTaTa: BBHIIIOJHCHHOE 3a/IaHHUE

Kpurepun oneHku:

Ouenka "oTau4HO'" cTaBUTCS, eciu paboTa BBIIOJIHEHA B TOJHOM O0BEME C COOJIFOJICHUEM
HE0OXOIUMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBINIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ounenka "y10BJIeTBOPUTEIBHO'" CTAaBUTCS, €clii padOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh NPAaBUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIHUOKH.

OueHka "Hey10BJIEeTBOPUTEIBHO' CTaBUTCS, €CJIM padOTa BBHITOJIHEHA HE IMOJTHOCTHIO WM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACNIATh MPABHIIbHBIX BHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue
IIpakTyeckoe 3ansaTue Ne 40
«PDu3nyecKue NPUIOKEHUS] HHTEIPAJIOB»
ean padoTbl: HaydnThcst NPUMEHATh HHTETPAJIBI K PEIICHUIO (PU3MUECKHUX 3a7a4

BoinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

[1P64 ymeHue omepupoBaTh MNOHATUSIMM: (DYHKIMS, HeENpepblBHAas (YHKIUSA, MPOU3BOAHAS,
nepBooOpasHasi, ONpeeseHHbI MHTerpajl; yMEHUE HaXOJUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIHH,
UCIOJIb3YS CIPAaBOYHbIE MaTepUAJIbI; UCCIEA0BAaTh B MPOCTEHIINX CllydasiX (YHKIIMM Ha MOHOTOHHOCTb,
HaxXoAuUTh HauOONbIIME W HAUMEHbLIME 3HaueHWs QYHKUUH; CTPOUTh IpaUKd MHOTOUYIEHOB C
MCIOJIb30BaHUEM allllapaTa MaTeMaTHYeCKOro aHaln3a; MPUMEHSATh MMPOU3BOJIHYIO IIPU PEUICHUH 3ajay
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHEHTUPOBAHHBIEC 3a/laul Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYCHUS,
Ha HaXO0XKJIEHUE ITyTH, CKOPOCTU U YCKOPEHHUS;

[1P614 ymeHue BBIOMpaTh MOIXOASIINN M3YUYE€HHBIH METOJ JAJS peIleHUs 3a/laud, pacro3HaBaTh
MaTemMaThuueckue (akThl U MaTeMaTHYEeCKHE MOJIEIM B MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSAX, B
UCKYCCTBE; yMEHHE IPUBOJUTH NPUMEPHl MAaTEMaTHYECKMX OTKPBITUH POCCHUMCKOM M MHMpOBOMU
MaTeMaTHYECKOW HAYKH;

IIpyl0 ymeHue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (YHKIMHM, ACHUMIITOTHI TIpaduka
byHKIMM, TepBas WU BTopas MNPOU3BOAHAS (YHKIUH, TIEOMETPUUECKUH U (PU3UYECKH CMBICIT
MIPOU3BOJIHOM, TMepBOOOpa3Has, ONpPENEeNeHHBIH HHTErpayl; yMEHHE HaXOAMTh AaCHUMOTOTHI Tpaduka
(GYHKIIMHM; YMEHHUE BBIYUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHMS], YACTHOTO U KOMITO3ULIUU (DYHKIIUH,
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HaxOJIUTh ypaBHEHUE KacaTeJIbHOU K rpaduky byHKINY;
YMEHHUE HCIIOJIb30BaTh IMPOU3BOAHYIO [UIS HWCCICAOBAHUS (DYHKIHMH, I HAXOXACHUS HAWIYYIIEero
pelieHrs B MPHUKIAJHBIX, B TOM YHCJIE COLUAIbHO-’KOHOMHMYECKHX U (PU3MYECKHX 3ajayax, i
OTIpEJICJIEHUs] CKOPOCTH U YCKOPEHUs; HaXOIUTh IJIOMIATd M 00BEMBbI (PUTyp C MOMOIIBIO WHTETpaja;
MPUBOJUTH MPUMEPHl MATEMATUYECKOT0 MOJIEIIMPOBAHUSI C TOMOUIBIO AU PepeHInanbHbIX YPaBHEHUI;

[IPyl8 yMeHue wMojenupoBaTh pealbHbIE CHUTyallUM Ha $3bIKE MAaTEMaTHKH; COCTaBJIATh
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHCTEMBI MO YCJIOBHIO 3a/1ayH, UCCIIENOBATh MOCTPOCHHBIE
MOJICJI C KCIOJB30BAaHMEM amIapaTa aiareOpbl, HHTEPIPETUPOBATh MOJIYUYECHHBIH Pe3yJbTaT; CTPOUTH
MaTeMaTHYeCKHUe MOJEINU C MOMOIIBI0 T€OMETPUUYECKHUX MOHSATUI U BEJIUYMH, PEllaTh CBSI3aHHbIE C HUMU
[IPAKTUYECKHE 3aJaul; COCTaBIATh BEPOSTHOCTHYIO MOJEIb M HUHTEPIPETHPOBATH IOJIYUYEHHBIN
pe3ynbTaT; pemiath NPUKIAJHBIE 3aJaud CpPEACTBAMH MaTEeMaTHYeCKOro aHali3a, B TOM YHUCIE
COIIMANIEHO-9KOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;

[Ipyl9 ymenue BpIOMpaTh MOAXOISALIMI METON MAJsl pElICHMs 3aJaud; MOHMMAaHUE 3HAUYMMOCTH
MaTeMaTHKU B U3YYEHHH IPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SBICHUH; YMEHHE paclo3HaBaTh
MPOSIBICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, yMEHHE MPUBOAUTH MPUMEPbl MaTeMaTHYECKHX
OTKPBITHHA POCCUICKON M MUPOBOM MaTEMaTUYECKON HAYKHU.

MarepuanbHoe obecrneyeHue:

WuauBuayanbHble 3a1aHNsI, CIPABOYHBIE MAaTEpUaIbl, KOHCTIEKTBI JIEKIIUH.

3aganue:

1) Haiitu myTh, npoiiieHHbIH TeToM 3a 4 CeKyH/IbI OT Hayala ABM)KEHHUS, €CJIU CKOPOCTh Tena v(t) =
10t + 2 (m/c).

2) Ilycte marepuaibHas TOYKa MEpEMEIIaeTCs MO MPSIMOM C MEPEeMEHHOH CKOPOCThIO V=V(t).
Haiinem nyTh S, mpoiIeHHBIN €10 32 TPOMEKYTOK BPEMEHH OT t1 /10 to.

3) Teno OpoiieHO BEPTUKAIBHO BBEPX CO CKOPOCTHIO, KOTOpash M3MEHSETCS IO 3aKOHY
v =29.4 —9.8t M/c. HaiiTit HanOOBIITYIO BBICOTY IMOABEMA.

IMopsinok BbINOJIHEHUS Pa0OTHI:
o t;
1) 3anucath GopmyIty, UCTIONB3Ys ONpPeIeeHHbIN uHTerpan § = [ ° vitldt

2) BbruucnuTh onpeneneHHblil HHTerpa

Xonx padoTsI:

1. CkopocTh NIBHXKEHUS TOUKH ¥ = (9t% — 8t M/c. HaliTu myTh, mpoWIeHHBIH TOYKOW 3a 4-10
CeKYHY.

Pemrenne:  COrjacHo  YCJIOBHIO, fie) = ot* - 8t, ty =3, =4 (CregosarenbHo,

4 .
s = [, (9t* — 8t)dt = [3¢3 — 4t%]} = 83 (m).
2. Z[Ba TEJIa HaAYaJI ABUTATHCA OJHOBPEMCHHO U3 OZ[HOﬁ TOYKH B OJHOM HAIIpaBJICHUH I10 pr[MOfI.

[TepBoe Temo ABMKETCS CO CKOPOCThIO ¥ = (6t* + 2t) M/C, BTOpOe — €O cKopocThio v = (4t+5) m/c. Ha
KaKOM pacCTOSIHUU JIPYT OT Apyra OHU OKaxKyTcs uepes S5 ¢?

Pemenne: o4eBUIHO, YTO MCKOMAsi BEIMYMHA €CTh Pa3HOCTh PACCTOSHUH, MPOWIEHHBIX MEPBBIM U
BTOPBIM TEJIOM 32 5 C:

¢ 5 9 3
sy = [ (667 + 2t)de = (262 + 705 = 275 (), 5, = [ (4t + 5)de = (262 + 56§ = 75 (),
§y =8, =275=75=200 (m).
3. Teno OGpoIIeHO ¢ TOBEPXHOCTH 3€MJIM BEPTHUKAIBLHO BBEPX CO CKOpocThio U = (39,2—9,8") m/c.
Haiiti HanOobITyt0 BEICOTY MOhEMA TEIA.
Pemenue: Teno mocTUTHET HAaMOOJBINIEH BBHICOTHI TTOAbEMA B TAKOW MOMEHT BpeMeHH t, korna v = 0,
T.e. 39,2—9,8t = 0, otkyna t= 4 c. [To popmyne (1) Ha xomum h=78.4
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dopma npeacTraBJieHUs pe3yJbTAaTAa: BHIIIOJIHEHHOE 3a/1aHNE

Kpurepun oneHku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJIECHUEM
HE0OXOIMMOM TOCIEN0BATEIbHOCTH JIEHCTBUIl; B OTBETE MPABUIBLHO M AKKypaTHO BBINOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

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

Ouenka "yI0BJIETBOPUTEJIbHO'" CTaBUTCS, €CJIM padOTa BBIMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IO3BOJISECT MOJYYUTh IpPaBUIIbHBIE pPE3yibTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOTYIIEHBI OITHOKH.

Ouenka "Hey10BJE€TBOPUTEIBbHO'" CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISIET C/IeNIaTh MPABUIIbHBIX BBIBOJIOB.

Tema 4.1. KoopauHaTbl M BEKTOPbBI
IIpakTuyeckoe 3anaTue Ne 41

«BekTopbl. JleiicTBus ¢ BeKTOpaMu. /lekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE.
Paccrosinne MeKay TOYKaAMMU»

Heab padorbl: HayunThcs NpUMEHATh TEOPETUUECKHUE 3HAHUS IIPU PEILICHUN 3a/1a4.

BoinosiHeHHne pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

I1P61 BnageHue MeToAaMHU JOKA3aTeNbCTB, AITOPUTMAMU PELICHUs 3a]1a4; yMeHue (popMyJInpoBaTh
OIpe/IeNICHUs, AKCUOMbI U TEOPEMBbl, IPUMEHATh UX, IPOBOAUTH JOKa3aTeNbHbIE PACCYXIECHUS B XOJ€
peleHus 3a1a4;

[Ipyl7 ymenue cBOOOHO ONEPUPOBATH MOHATUSIMU: MPSMOYTOJIbHAS CUCTEMa KOOPJAUHAT, BEKTOD,
KOOpJAMHATBl TOYKH, KOOpPAMHATBHI BEKTOPAa, CyMMa BEKTOpPOB, INPOM3BEIACHHE BEKTOpa Ha YMHCIIO,
pas3iokeHue BeKTopa Mo 0a3ucy, CKaJlIpHOE NPOU3BEIECHUE, BEKTOPHOE IMPOU3BEAEHUE, YrOJd MEXAY
BEKTOPAMH; YMEHHUE UCIOJIb30BaTh BEKTOPHBI M KOOPAMHATHBIM METOA JUIsl PELICHHS] T€OMETPUUYECKUX
3aJa4 W 3a37a4d JPYyrux y4dyeOHBIX MPEIMETOB; ONEpPUpOBaTh MOHATHSAMM: Marpuma 2x2 u 3x3,
OIIPEAEIUTENb MAaTPUILIBI, FEOMETPUUECKUNA CMBICIT ONPEAETUTEIS.

MarepuanbHoe o0ecnieyeHue:

WNuauBuayanbHble 3aaHNs], CIPABOYHBIE MAaTEpUAbl, KOHCIIEKTBI JIEKIIUH.

3aganme:

Pemmre 3anaun:

M- KOJIMYECTBO OYKB B UMEHU
N- KOJINYeCTBO OYKB B (pamMIIINU
p- MecsIL pOKICHUS

—

1. Janer aBe Touku: Awms —n;0) m B —n 2).Pazmokure BekTOp AB 10 BEKTOpaMm Oa3uca H
HAWJUTE €TO JJIUHY.

- - - - N N N

2. Janmbel Bektopel a=pPi—j+MKk u b=ni+pk Haiiqute KoopauHATBI BeKTOpa
- - —
c=ma-nb.

- - > -
3. Beluncnure  ckanspHOoe npou3BeneHue  BekTopos (A—2D)-a, ecom  a= {— m; n; p} u

b={0;—p;n}.
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- -
4. TIpu KaKOM 3HAYEHMH #r+ BEKTOPBI d = {m;—n; X} ub= {— 2m; 2n; p} OyayT KOJUTMHEAPHBIMU?

ITopsinok BbINOJIHEHHUSI PA0OTHI:
1. BHUMaTeabHO 03HAKOMBTECH C YCIIOBUEM 33aHMUSL.

2. Ilonp3ysich KOHCHEKTaMH JIEKUUH, MoAOepuTe HYXKHYIO (OpMyly WIM COOTBETCTBYIOIIEE
YCIJIOBUE JJISl PELICHUS 3a1a4u.

Xon padoThl:
3amaua Ne 1. Jlanel Touky A{—3; 1: —17 u B (2; —4: 1.

—

Paznoxure BekTop AB 10 BEKTOpaMm 0a3uca ¥ HAAWTE ero JUTHHY.
Permrenue.

1) ﬁ = {2 —(-3);4-11 —(—1)} = {5;—5;2} - KOOpJIMHATHI BEKTOPA.
2) Paznoxum AB 110 BEKTOpaM Oa3zuca:

AB=5i-5]+2k.

3) dnuny ‘AB\ HaigeMm 1o gpopmyie:

al=yx*+y*+12%;
|
AB|=./52 +(-5)2 +22 =/54 =+/9.6 =36 .
3amaua Ne 2.
Jansl Bektopel a=1—-3 j+ K n 6 = Zi+ E .Hainure koopauHaTsl BEKTOpa Z = g— 2 B .Pemenue
a=1{-31}.

b={2:01); 2b={402}.

c=a-2b= {31} {- 402} = {1 - (-4)-3-01-2)= {531}
3agaua Ne 3

> 5 o

Boruncimute ckansipaoe npoussenenne (2a+b)-a, ecmn a=1{L0;3} n b ={2,-11}.
Pemmenne

1) Haiiném koopauHaThl 2 Z :

24 =1{2:0:6)

2). Haitném koopauHaThl 2 Z+ B :
2a+b={206)+ {2-11)= {417},
3). Haiiném ckanspHoe mpou3BeeHuE:
(2a+b)-a=4-1+0-(~1)+3-7=25.

OtBeT: 25
3agaua Ne 4.

N |-

- - 3
4. TIpu KaKOM 3HAUEHMH «r* BEKTOPbl & = {4;—6; X} ub= {— ;Z ;3} OyayT KOJITMHEApHBIMU?
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VYcnoBre KOJTHHEApHOCTH BEKTOPOB:

-2 Xy _ Yi _ Z,
a W b KOJUIMHEapHBI, €CIIA — = —— = ——,
X2 y2 ZZ

[Tonyunm:
4 _-6_x
133

2 4
= :5, Xx=-24.

3

Otget: X=-24

(I)opMa NMpEeaAcCTaBJICHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ounenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM OO0BEME C COOIOJICHUEM
HEO0OXOIMMOM TOCIEA0BATEIBHOCTH JEHCTBUI; B OTBET€ NPAaBUIBHO W aKKypaTHO BBIMOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ounenka "'y10BJIeTBOPHUTEIBHO' CTAaBUTCS, €clid PadOTa BHINIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IO3BOJIAET IMOJYYUTh MPaBUIIbHBIE pPE3yibTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYIEHBI OIIHUOKH.

OueHka "Hey10BJIEeTBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH PaOOTHI HE MO3BOJISIET CCNIATh IPABHIBLHBIX BEIBOJIOB.

Tema 4.1. KoopanHaTbl 1 BeKTOPbI
IIpakTuyeckoe 3ansaTue Ne 42

«I_[eKapTOBa CUCTEMA KOOPpAUHAT HA IJIOCKOCTH. YPaBHeHI/IH l'[pﬂMOﬁ, OKPY/KHOCTH. Pemenue
3a4a4 Ha PacnmoJa0keHue NMPAMbBIX HA JOCKOCTH»

IIe.m; paﬁoTbI: Hay‘lI/ITBCSI MPUMCHATH TCOPCTHUYCCKUEC 3HAHUS ITPU PCHICHUUA 3a/1a4.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[TP61 BnageHue MeToaMu 10Ka3aTEIbCTB, AITOPUTMAMU PEIICHUS 3a7a4; YMEHHE (OPMYITHPOBAThH
OIIpEZIECNIEHUs, AKCUOMBI U TEOPEMBI, IPUMEHATh UX, IPOBOAUTH JOKA3aTEIbHBIE PACCYXIECHUSA B XOI€
pelieHus 3aaay;

IIpyl7 ymeHnue cBoOOAHO ONEPUPOBATh MOHATHAMU: NMPSAMOYTOJbHAsE CUCTEMa KOOPAMHAT, BEKTOP,
KOOpJIMHATBhl TOYKH, KOOPAMHATHI BEKTOPa, CyMMa BEKTOpPOB, IMPOM3BEIACHHE BEKTOpa Ha YMHCIIO,
pas3liokeHHue BEKTOopa Mo 0a3ucy, CKalspHOE MPOU3BEICHUE, BEKTOPHOE MPOM3BEACHUE, Yrod MEXIy
BCKTOpPaMH; YMCHUE HCIIOJIb30BATH BGKTOpHBIﬁ u KOOp}IHHaTHBIﬁ MCTO I p€HICHUSA TCOMCTPHICCKUX
3aJad M 337a4 JPYrux Yy4eOHBIX MPEeIMETOB; OINEepUpOBaTh MOHATHAMM: MaTpuma 2x2 u 3x3,
OTIpeICTTUTENIb MAaTPUILIbI, FEOMETPUUECKUN CMBICIT ONPEAETUTENS.

MarepunanbHoe obecnieyeHue:

I/IH}]I/IBI/I)IyaJ'IBHI)Ie 3alaHuA, CIIPAaBOYHBIC MaTC€pUajibl, KOHCIICKTBI J'IGKI.II/IIZ.

3aganue:
M- KOJIMYECTBO OYKB B UMEHU
N- KOJINYeCcTBO OYKB B (pamMHIINU
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p- MecsL pOKAEHUS

1. Haiit TOUKy mepecedeHus MpsAMbIX: mx —py+n=0 u x—v—p =10,

2. Haitnure ocTpblid yro MeX1y IPSIMBIMH:

4ty —p=0Unr —py —mwnr =10,

3. CocraBbTe ypaBHEHHE NPSIMOM, MapaICIBHON mpsiMoii PX+ Y —mM =0 u mpoxoasmiei depes

TOYKY A(—; 1],

4. U3 Touku A(mz —1) Ha mpsamyro nNX+ py+1=0 onymen nepneHaukyinsp. CocTaBbTe €ro

YpaBHEHHE.

IHopsiaok BbINOJIHEHUS PA0OTHI:

1. BHUMaTeIbHO 03HAKOMBTECH C YCIOBUEM 3a1aHMUSL.

2. Ilonp3ysick KOHCHEKTaMH JIEKIUH, MoadepuTre HYXHYIO (OpMYITy HIH COOTBETCTBYIOIIEE
YCIIOBUE ISl pELIEHMS 3a/1a41

Xon paboThr:

3agaua Ne 1

Haiitu Touky nepeceyeHus NpsMbIX:
2x+3y—-12=0wu x—y—-1=0.
Pemnm cucremy:

{2x+3y—12:0, {2a+y)+3y—12:Q

X—y—-1=0; x=1+Yy;
2+2y+3y-12=0, [5y=10, y=2,
X=1+Yy; x=1+Yy, X=3.

OtBer: Touka M (3:2].

3amaua Ne 2
OHpe,[[eJ'II/ITB yroJj Mexay IpaMbIMU, 3aTaHHBIMHA YPABHCHUSMMU:
2Xx—3y+6=0u x+5y—-2=0.

Pemenue
Haiinem yrinossie KO3 GUIIUEHTHI ITUX IPSIMBbIX:
2X—3y+6=0; X+5y—-2=0
-3y =-2X—6, Sy =—-X+2,
y—gx+6 y——lx+g
3 5 5
2 1
k,=—. k, =—=.
b3 5
[ToxcraBum HaliJICHHbIE 3HAYCHUS k, 51 Kk, B bopmyny:
1 2 13
k, —k 573 15
2L 9= 5 3 __156_ 4
1+k, -k, 1, 2 13
1+(-2)-— =
5 3 15

tgp=-1 @=135"
[TonydeHHbI yron Mexay NpsMbIMU - Tynod. CMEXHbBI ¢ HUM, OylIeT OCTphIi, TO €ecTh

¢, =180° —135° = 45°,

3amaua Ne 3
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1. CocraBpTe ypaBHEHHE NPAMOM, MapajjielbHON npsMoil S5X + 3y —7 =0 u npoxoznsimen depes
touky A(-2;6).
Pemenne

CocraBum ypaBHEHHE myJKa MPSIMBIX, MIPOXOISAIINX gyepe3 TOUKY
A(-2;6).
y—-6=Kk(x+2)
Haxoaum yrnoBoit ko3¢ (HUIIMeHT JaHHOW IPSIMOIA:
3y=-5x+7,
y:—§x+z'k _2
37 3 3

5 . . o
Tak kak npsiMble napaieabHbl, TO K, = — 3 YIII0BOM KO3 PHUIMEHT UCKOMOH TPSMOH.

. 5
[ToncraBuM HalijeHHOE 3HaUeHUE K, = —— B ypaBHEHUE ITy4YKa MIPSIMBIX:
3

y—6=k(x+2);
1ocJie npeodpa3oBaHus MOIYIUM:
5x+3y—-8=0.

3amaua Ne 4

W3 touku A(-3;5) Ha psimyto X — 2y + 3 =0 onyiieH neprneHaukyisap. Hamucars ero ypaBHeHHe.
Pemenue

CocraBum ypaBHEHUE ITy4Ka IIPSIMBIX, IIPOXOJSIINAX yepes TOYKY
Al=35),

y —5=k(x+ 3).
Haiinem yrioBoii koadduiuent k, npsmoit X —2y +3=0;
—-2y=—-X-3;

y—lx+§'
2 )

k =

2
1
2

1
YyautsiBas YCJI0BUC TICPHCHAUKYIISIDPHOCTH IPSAMBIX!: kl =—7, HaljaeM YpaBHCHHC HCKOMOM

kZ
psAMOM
k, =-2.
y—-5=-2(x+3);
y+2x+1=0.
OtBet: y+2Xx+1=0.

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kpurepun onenkn:
Ouenka "oTJMYHO'" CTaBUTCA, €CiM padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOIEHHEM

HCO6XOI[I/IMOI7I IOCICI0BATCIBbHOCTHU ﬂeﬁCTBHﬁ; B OTBCTC NPABUIIBHO W AKKYPAaTHO BBIIIOJIHCHBI BCC
3allMCHU U BBIYMCJIICHUS.

Ouenka "Xopouio' cTaBUTCs, €CIM BBHITIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JIOMYIICHBI
2-3 "HegoyerTa.

Ouenka "yI10BJIeTBOPHUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
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BBITIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJBL, B XOJIE
MPOBEJICHUS paOOTHI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJIETBOPUTENbHO'" CTaBUTCS, €CIIM padOTa BBHITIOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTH PabOTHI HE MO3BOJISET CENATh MPABUIILHBIX BHIBOJIOB.

Tema 4.2. IlpsiMble H NJIOCKOCTH B NPOCTPAHCTBE
IIpakTnueckoe 3ansaTne Ne 43
«Pemenne 3a1a4 Ha MapaJIeJIbHOCTD MPSIMOM M IVIOCKOCTI

Henap padorbl: HayunThes pemaTh 3ajaun Ha HapajuieIbHOCTh IPSIMON M IUIOCKOCTH, UCHOJIB3YS
IIPU3HAK NAapAJUIEIbHOCTU IPSIMON U INIOCKOCTH.

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:

[1P61 B1ageHne MeTOAaMU JOKA3aTENbCTB, AITOPUTMAMHU PEIICHHS 33a1a49; yMEeHUuEe (OpPMYIHpPOBAThH
OIIpEeZICNICHUs, AKCUOMBI U TEOPEMBI, IPUMEHATh UX, IPOBOAUTH JOKA3aTEIbHBIE PACCYXIECHUSA B XOI€
pelieHus 3a1ay;

I1P69 ymeHue onepupoBaTh HOHATUSAMU: TOYKA, MPsIMas, IUIOCKOCTh, IPOCTPAHCTBO, JBYTPAHHBIN
yToJ1, CKpeLIUBaIOIIMECs MPsSMbIE, TapajlIeIbHOCTh U HNEPIEHANKYISIPHOCTD MPSAMBIX U IIIOCKOCTEH, yron
MEXy IPSMBIMH, YTOJl MEXAY IPSIMOMN U IVIOCKOCTBIO, YTOJI MEXAY INIOCKOCTSIMH, PACCTOSIHUE OT TOYKU
710 MJIOCKOCTH, PACCTOSIHUE MEX]y NMPSAMBIMH, PACCTOSHUE MEX]Y IJIOCKOCTAMU; YMEHHUE HCII0JIb30BaTh
IpU pelleHUM 3a/ad HM3y4YeHHble (DaKTbl M TEOpeMbl IJIAHUMETPUU; YMEHHE OLIEHUBATh pa3Mepbl
00BEKTOB OKPYKAIOIIETO MUPA;

[IPyl ymenue onepupoBaTh MOHATHAMU: ONPEICIICHUE, aKCHOMa, TEOPEMA, CJIEICTBUE, CBOMCTBO,
MPU3HAK, JIOKA3aTeNbCTBO, PABHOCHIBHBIE (DOPMYTMPOBKU; YMEHHE (OPMYIHPOBATH OOpaTHOE U
IIPOTUBOIOJIOKHOE YTBEPKIACHUE, IPUBOJUTH IPUMEPBI M KOHTPIPUMEDPHI, MCIIONB30BaTh METOJ
MaTeMaTHUYeCKON MHAYKIUHU; IPOBOAUTH JAOKa3aTeIbHbIE PacCyX/IE€HUS NPH PEIIeHNHU 3aja4, OlIEHUBATh
JIOTUYECKYIO NTPaBUIIBHOCTD PACCYKIACHU;

[1Pyl4 ymeHnue cBOOOJHO ONEpUpOBaTh MOHATUSAMU: TOUKaA, MpsMasi, MIOCKOCTh, IMPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUH YroJl, IBYTPAHHBIA YTOJI, TPEXTPAHHBIN YroJl, epECEKaoIUECs, apajlIeIbHbIE U
CKpEILMBAOIIMECS TPsAMbIE, MapalIeIbHOCTh U MEPHEHIAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXIY MpSIMBIMU, YTOJ MEXKAy MNPAMOM U IIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSIMHU; YMEHHE
UCIOJIb30BaTh MPH pEIICHUU 3a/lad U3ydyeHHbIe (DaKThl U TEOpPEMbl IUIAHUMETPHH; YMEHHUE OLIEHHBATH
pa3Mepbl 0ObEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEepUpOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHMKA, MPaBUIbHBIH MHOIOTPAHHUK, NpU3Ma, MUpamMuaa, Gurypa U MOBEPXHOCTh BpAILEHUS,
LWIMHAP, KOHYC, 1map, cdepa, pa3BepTka MOBEPXHOCTH, CEUEHHs KOHYCA U LIMIMH]PA, MapajUleIbHbIE OCH
WM OCHOBAHMIO, CEUEHHUE IIapa, IIOCKOCTb, Kacaromasics cepsl, HUIUHAPA, KOHYCa; YMEHHE CTPOUTH
CeyeHHe MHOTOTPaHHUKA, M300paxaTh MHOTOTPAHHUKH, GUTYpbl U TOBEPXHOCTHU BPALIEHUS, UX CEUEHUS,
B TOM YHCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHATh CBOWCTBAa T€OMETPUUECKUX QUTYD,
CaMOCTOSITENTLHO (POPMYJIMPOBAThH ONPENEICHUS U3Y4aeMbIX (UTYp, BBIIBUTATh TUIOTE3bI O CBOMCTBAX U
MpU3HAaKaXx TeoMeTpUYecKuX ¢uryp, OOOCHOBBIBATH WJIM OIPOBEpPrarb MUX; YMEHHE MPOBOAMTH
Kinaccuukanuioo (Uryp MO pa3IUYHBIM IPH3HAKaM, BBIMNOJHATE HEOOXOAWMBIE JOMOJHUTEIbHBIE
MIOCTPOCHUS;

MarepunanbHoe ob0ecniedenne: VHauBuayanbHble 3aJaHus, CIPABOYHBIE MaTEPHUAIIbl, KOHCIIEKTHI
JIEKITUH.

3aganue:

M- KOJIMYECTBO OYKB B UMEHU
N- KOJINYeCcTBO OYKB B (pamMHIINU
p- MecsILl pOKICHUS
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3amaualNel

Touka K ne nexxut B mmockoctu kBajgpata ABCD. Touku M u P - cepenunst otpe3koB KB u KC.

1). Kak pacnionosxensl npsimeie AD u MP?

2). Beruncaure quny orpeska MP, eciiu cTopoHa KBajipaTa paBHa 7 CM.

3amaua Ne2

OcnoBanue AD Ttpanenuu ABCD naxonutcs Ha miockoctu P, a ocHoBanue BC orcTouT OT Hee Ha

v v oA m+1
p cMm. HaliquTte paccTossHME OT TOUKH [epeEcCeUeHus AMaroHaineil 1o miockoctu P, ecnu — =
LE tn

3anaga Ne3
[Tnockocts P mepecexaetr croponsl AB u AC TpeyronpHuka B Toukax B; m C; COOTBETCTBEHHO.
B1C; mapannensna BC u paBHa # cM, a AC;: G, C = wmin. Haiitu BC.

Iopsiaok BbINOJIHEHUS Pa0OThI:

1. BHMMaTEIpHO POYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuuTe, 4yTO B 3a/1a4e JaHO, CAEIANTE PUCYHOK.

3. [Ipoananu3upyiite ycioBue 3aJayu, paccyxaas OT TOr0, YTO HY>KHO HalTu. BcmoMHuTe, kakue
TEOpeMbI U (DOPMYITBI TIOHATO0SATCS TIPU PEIICHUH 3a/1a4H.

4. Pemnre 3aga4y. 3anuiinTe OTBET.

[Ipu pemieHnn 3amady Ha STy TEMY HCIOJB3YETCS ONpEeICHUE MapaUIeIbHbIX MPSIMOU H
IJIOCKOCTH, MPU3HAK MMapaIeIbHOCTH MPSMO U TNIOCKOCTH, a TAK)KE BAIU 3HAHUS U3 TUIAHUMETPUU.

Xox pabdoThI:

3amaua Nel

Touku A, B, Cu D nHe nexar B ogHol miockoct. K u M — cepenunsl otpe3koB BD u CD.

1) HWmerot nu oOmmme Touku npsiMasi KM u m1ockocTh, B KOTOPO#t nexar Touku A, B u C?

2) Beruucnute nepumerp Tpeyroiasiuka AKM, eciu paccTosiHHE MEXKIY KaKI0W mapol JTaHHBIX
TOYEK PaBHO § CM.

Jano: =, Aew, BeowCe e,
BK=KD, CM=MD,
AB=AC=BC=AD=BD=CD=8 cm
/ : 1) nepecekarorcst it KM u &
2) Haittu Pagy

Pemenue:
1) Touka K sBnsiercs cepenunoii otpeska BD, Touka M- cepenuna otpeska CD. 3Hauut oTpe3ok
KM - cpennss nuaus tpeyroiasHuka BCD.

9 ) 1
Ilo cBOMCTBY cpenHed IUHUU TpeyroybHuKa EM||EC, K = BC. CrnenosarensHo, otpe3ok KM
napajulejieH MpsIMOH, JieKalled B IUIOCKOCTH. [lo mpu3Haky napajjieNbHOCTH IPSIMOM M IIJIOCKOCTH,

oTpe30k KM 1 m10cKoCTh apajiesibHbI, T.€. HE MEPECEKAIOTCA.

2)Puyae = AK + AM + KM

KM =>BC KM =4an

Paccmorpum tpeyromsaukun ACD u ABD: AC=AD=AB=CD=BD, 1.e. ACD u ABD- paBHbIc
PaBHOCTOPOHHUE TPEYroiabHUKH, a oTpe3ku AM u AK- MeamaHbl ¥ BBICOTBI 3THUX TPEYrOJbHHUKOB.
Haitnem >tu otpe3ku:

AR = AM = JAC? — MF
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MC =4 cm.
AK = AM =87 — 47 = 64 — 16 = +f48 = 4+/3 cM
Pire =4+ 43 + 43 =44 843

3amaua Ne 2

OcnoBanne AD tpanenun ABCD naxoautcs Ha miockoctu P, a ocHoBanne BC otcrout ot Hee Ha

I

o o oA
5 cMm. HaI/II[I/ITe PaCCTOAHUC OT TOYKH ICPCCCUCHUA JUArOHAJICU OO IIJIOCKOCTH P, €CJIn - = 7

7\ Hano:
) ABCD - tparerus,

2 =1 BBi=5cm, BEI+ P

4=
Haiitu: paccrosinve ot M 1o imockoctu P

Pemenue

1) U3 touku M nposeneM k minockoctu P nepnenaukynap OM. CnenoBarensno, OM- paccrosinue
or M 1o miiockoctu P.

2) Paccmotpum AADM u ACEM

2BMC = £DMC Kak BepTUKaJIbHbBIE

<CBM = £ADM Kak HakpecTiiexalue npu napauienbsbix npsmsix BC u AD u cexymieit BD.
oA oM Al

3Hauut, AADM 1 ACEM 0100HBI U = o'

DA _7_, oA _ DM _aM _ 7

£F 1 o EM LM 3

™l pM=8DEM=2ED
B k| i ik

3) Paccmotpum AEE, D u AMGD
£0 — ofimu#, 2 BB, D = 2M0D = 90% = ABB, D ~ AMOD

BB, _ BD
MO MD
EE; _ 5D _ 1L
MG LFED T
7
M =—ED
10

MO =-—.5 =35
i

Ortser: 3,5 cm.
@®opma npeacTaBJieHUs pe3yJbTATa: BHIIIOJIHEHHOE 33/I1aHHUE.

Kputepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Cid paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HEO0OXOIMMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCe
3aIMCU U BEIYUCIICHHA.

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

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISAET MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MPOBEIEHUS pabOThI ObUTH JOMYIIEHBI OIIMOKH.

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

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
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IIpakTyeckoe 3ansaTue Ne 44
«Pemenune 3a1a4 Ha NePNEHAUKYJIAPHOCTD NPSAMOM M IJIOCKOCTH

Heab padorbi: HayunTbest Mcosnb30BaTh NpU3HAK MEPHEHAMKYISPHOCTH MPSAMOM U IIJIOCKOCTH,
TEOpEMy O TpexX NMEPIEHANKYIISIPax PU PEIICHUH 3a/1ay.

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:

[1P61 BnageHne MeTOAaMHU JOKA3aTENbCTB, AITOPUTMAMH PEIICHH 3a/1a4; yMeHHue (OpMyIHpOBATh
OTpesieNieHUs, aKCUOMbI U TEOPEMbl, IPUMEHATh UX, MPOBOAUTH JOKa3aTelbHbIE PACCYXkICHUS B XOJ€
pelieHus 3a1ay;

I1PGY ymeHnue omepupoBaTh MOHATHUSAMHU: TOUKA, MpsMasi, TUIOCKOCTb, MPOCTPAHCTBO, JBYTPaHHBIN
YroJl, CKPELIMBAIOIIUECS MPSMbIE, MTAPAJUICTBHOCTD U MEPIEHINKYISIPHOCTD IPSAMBIX U TNIOCKOCTEH, yroi
MEXY IPSIMBIMHU, YTOJI MEXAY IPSIMON U TJIIOCKOCTBIO, YTOJl MEXAY IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU
710 TUIOCKOCTH, PACCTOSIHUE MEXIY MPSMBIMHU, PACCTOSIHUE MEXKIY TUIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh
IpU pPEUICHUH 3a7a4 H3ydyeHHble (akThl M TEOpeMbl IUIAHUMETPUHU; YMEHHE OLIEHUBATh pa3Mephl
00BEKTOB OKPYKAIOIIETO MUPA;

[Pyl ymenue omepupoBaTh MOHSATHUSAMU: OMpEelieHne, akcuoMa, TeopeMa, CJelICTBUE, CBOICTBO,
MPU3HAK, JIOKA3aTeNbCTBO, PABHOCHIBHBIC (DOPMYTUPOBKH; YMEHHE (QOpPMYIMpOBAaTH OOpaTHOE U
MPOTUBOMNOJIOKHOE YTBEPKACHHUE, NPUBOJUTH MPUMEPHI M KOHTPIPUMEPHI, HCIOJIB30BATh METO]I
MaTeMaTHYECKOW WHAYKIIUH; MPOBOIUTH JTOKAa3aTeIbHBIE PACCYKICHHUS MPU PEUICHUHU 3a/1a4, OLICHUBAThH
JIOTUYECKYIO MPaBUIBLHOCTh PACCYKICHUIA;

[1Pyl4 ymeHnue cBOOOJHO omepupoBaTh MOHATUSMHU: TOYKA, MpsAMasi, INIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIyY, IJIOCKHH YroJl, IBYTPaHHBIH YOI, TPEXTPAHHBIN YTroJ, MepeceKarouecs, napauieabHble U
CKPEUIMBAIOIINECS TPSMBIC, MapaUIeIbHOCTh M TEPHEHIUKYIIPHOCTD TMPSMBIX M IUIOCKOCTEH, Yrou
MEXAY MPSIMBIMH, YTOJ MEXIy NPSIMOH U TIJIOCKOCTBIO, YIOJ MEXIy IUIOCKOCTSIMH; yMEHHE
WCTIOJIB30BaTh TPU PEHICHWH 33/1a4 M3Y4YeHHBIC ()AaKThI U TEOPEMBI TUIAHUMETPUH; YMEHHE OLIEHUBAThH
pa3Mepbl 0OBbEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEepUpOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHHKA, TPAaBWIBHBI MHOTOTPaHHHK, MPU3Ma, MHpaMuaa, GUrypa ¥ MOBEPXHOCTh BpAIICHUS,
LWINHAP, KOHYC, 1map, cdepa, pa3BepTka MOBEPXHOCTH, CEUEHHs KOHYCA U LIMIMHJPA, MapajuleIbHbIE OCH
WM OCHOBAHMIO, CEUEHHUE I1apa, IIOCKOCTb, Kacaromasicsa ceppl, HUIUHAPA, KOHYCa; YMEHHE CTPOUTH
CeyeHHe MHOTOTPaHHUKA, M300paxaTh MHOTOIPAaHHUKH, (PUTYpbI M TOBEPXHOCTH BPAILCHUS, UX CEUEHUS,
B TOM YHCJI€ C TIOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHSITh CBOWCTBA T€OMETPHUECKUX (QUTYD,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPENEICHUS N3ydaeMbIX (UTYp, BBIIBUTATh THIIOTE3bl O CBOMCTBAX U
MPHU3HAKAX TEOMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIM OIPOBEPTaTh HWX; YyMEHHE MPOBOIUTH
krnaccupukanuo ¢GUryp MO pa3TUYHBIM TPH3HAKaM, BBHIMOIHATH HEOOXOAUMBIE JTOTIOJHUTEIbHBIC
MOCTPOCHHS;

[1Py15 ymeHue cBOOOJHO OonepupoBaTh MOHATHAMMU: IUIOMAAb GUTYpsl, 00BEM (UTYpPHI, BETUYHHA
yria, pacCTOSHWE OT TOYKHA JO IUIOCKOCTH, PAcCCTOSHHE MEXIY TPSMBIMH, pPAcCTOSHHE MEXIy
TUIOCKOCTSIMH, TUIOIIAAb cepsl, IUIO0IMIAh MOBEPXHOCTU MUPAMUJIBI, TPU3MBI, KOHYCA, IWIMHIPA, 00BEM
Ky0a, MpsMOYTOJBHOTO MapajuleNenuinena, TUpaMuIbl, TMPU3MbI, [WIHHIPA, KOHyca, [Iapa; YMEHHE
HAXOJUTh OTHOIIIEHHE 00bEMOB TOJOOHBIX (QUTYD.

MarepuanbHoe o0ecnieyeHme:

NuauBuayanbHble 3a1aHNs, CIPABOYHBIC MaTepUAITbl, KOHCTIEKTHI JICKIIHIA.

3amanme:

M- KOJIMYECTBO OYKB B UMECHHU
N- KOJIM4YeCcTBO OYKB B (paMUITHH
p- Mecs1 poxXACHUS
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3amaualNel

Han pom6 ABCD. U3 Touku mepeceueHusi ero auaroHaneid mposeneH orpe3ok OF, Tak, 4to
AF =¢F, BF=DF. Jlokaxutre, uro OF mnepneHaukyaspeH IUIOCKOCTH pomOa, oTpe3ok AC
nepneHauKyisipen miockoctu BDF.

3amaua No2

Jan paBHOOeapeHHbIH TpeyroabHuk ABC. AC = BC= n cm, 4B = m+ 5 cm. M3 Bepimnubl yria C
IIPOBEJIEH K IuI0cKOCTH neprneHaukyisip CD, paBubiii # cM. Haiinure paccrosinue ot Touku D 10 cTOpoHBI
AB.

3anaga Ne3

Touku AuB nexxar B  minockoctu o, M—  Takags  Touyka B NIPOCTpPAHCTBE, IS
KOTOpOIl AM = wm | EM = n 1 OpTOroHaJbHAs MPOEKIUS Ha IIOCKOCTh o 0Tpe3ka BM B Tpu pasza Gosblie
OpPTOTOHANILHOM MPOEKUMU Ha 3Ty IUIOCKOCTh oTpe3ka AM . Haiinute paccrosnue ot Touku M 1o
IJIOCKOCTH d .

3amaua Ne 4

BricoTa mpsiMoyrosnbHoro tpeyroibhuka ABC, omylneHHas Ha THIIOTEHY3y, paBHa P cm. U3
BepiuHbl C IpsIMOro  yria BoOcCCTaBlIeH K IUIOCKOocTH — TpeyronbHuka ABC nmepnenauxymsp CM,
npuueM £M = m+n cm. Haliqute paccrosnue ot Touku M o runorenyssl AB.

Ilopsinok BbINOJIHEHHS PadOTHI:

1. BHuMareabHO MPOYUTANTE YCIOBUE 3a/1a4H.

2. 3anuiuTe, 4TO B 3a/1a4e JIaHO, CACNANTEe PUCYHOK.

3. [Ipoananu3upyiTe yCclOBUE 3a/lauu, pacCyxkaas OT TOTO, UTO HYXHO HaiTh. BcomuuTe, Kakue
TeopeMbl U (POPMYIIbI TOHATO0ATCS MPU PELICHUH 33/1a4H.

4. Pemre 3aga4dy. 3anuiimMTe OTBET.

[Ipu pemieHuu 3agady Ha STy TEeMY HUCHOIB3YETCS OMpENETIeHHE MEePHeHIUKYISIPHBIX MPAMON U
IJIOCKOCTH, IPU3HAK MEPHEHAUKYIISIPHOCTH IPSIMOM U IUIOCKOCTH, TEOPEMBI O TPEX MEPHEHAUKYIAPAX, a
TaK)Ke Balllk 3HAHUS U3 INIAHUMETPUU

Xox padoTsI:

3angaua 1

W3 touku mepecedeHus auaroHainen napamienorpamma ABCD mposenen orpezok OM Ttak, 4uTto
Ma = MCMB =MD, Jlokaxkute, 4To 0Tpe30k OM neprneHauKyIsspeH IIOCKOCTH NapajuIeIorpaMMa.

Jano:
M ABED - maparnmenorp aMm
ACNMED =0
D c MA=MCO,ME =MD
0 Jloka3zath: GM-L-{ABCD)
A E
I[OKaBaTC.HBCTBO

1) Paccmorpum TtpeyrompHukn AOM u COM. OM - obmas crtopoHa, MA =HMC mo
YCIIOBHIO, 40 = (JC 110 CBOMCTBY JAMAaroHajleil mapajuiesorpaMMa. 3Ha4uT, TPEYTOJIbHUKHN PaBHBI 110 TPEM
CTOpOHaM, T.e. d440M = ACCM,. CrenoBaTenbHO, 40N = £COM,

T. K. 3TH yIJIBI CMEXHBIE U PABHBIE, TO OHU PABHBI 110 900, T.c. UM L AC,

2) Paccmotpum tpeyronmpHukn BOM um DOM. OM - o6mas cropona, ME =MD mo yclioBuio,
B0 = 0D no cBOWMCTBY IMaroHajey napajenorpaMma. 3Ha4uT, TPEYTOJIbHUKH PABHBI IO TPEM CTOPOHAM,
T.e. ABOM = ADCOM, CnenoBaTenbHO, £LEOM = £DOM,

T. K. 9TH yIJIbI CMEXKHBIE U PABHBIE, TO OHU PABHBI 11O 90°, r.e. OM LBD.
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Ol L AC,
3) o L ED

} = (M L (ABCD ) oo mps a8 ary Oep e HARKFAPHOCTH OPAM 0 H II10CHOCTH,

3anaua 2

Croponsl TpeyronbHuka 10 cm, 17 cMm u 21 cM. M3 BepmmHBI OOJIBIIETO YIIa 3TOTO TPEYroJIbHUKA
IIPOBEJIEH MEPNEHAMUKYISAP K €ro INIOCKOCTH, paBHbIM 15 cM. Haiinure paccTosiHuE OT €ro KOHIIOB /0
00JIbIIIeH CTOPOHBI.

Jlano:
b AABC,AE =10 a0, BC = 17, AC = 21

] BDL{ABC),BD = 15mm
> = —— Hatitu paccrostaue ot B u D o AC

Pemrenue
1) JomoaHuTENbHOE MOCTPOSHUE: TMpoBeaeM BM L AC,

3nauut, BM- paccrosnue ot B no AC.
0M — mawmomHas
EM — mpoerrma marotogsoi f — DM L AC = DM — paccroaune or I go AC,
BM L AC,

2) s toro, utoObl HaiTU BhIcOTY BM TpeyronsHuka ABC, BbUMCIMM CHadajga €ro IUIOHIA[lb,
ucnons3ys Gopmyny Iepona 5, = fp: (p—ol (p—8) (p—r), p= %b”
1b+17+21
p=—7fp = 24 oM
Sapr =+ 2% (24 — 100 - (24 —17) - (24 — 21) =/24 - 14 - 7 - 3 = B4em’

3) 3anumem GopMyIly Ul BBIUMCIEHUS IO &, = i oh

[Tpumenum 5Ty GopMyiny K HallleMy TPEYTOJIbHUKY: & ,4m; = ?AC - BM.
o . _ 25gm8c
Bripazum u3 atoit popmynst BM:  EM = T
BM =2 =g m
21

4) PaccmoTpum TpeyronbHUK BDM- npsiMoyronbHbIl, T.K. BD L (ABC).

ITo Teopeme [Mudaropa naitnem DM:

DM® = BD? + BM®

DM? =157 + 8% = 289

DM =280 = 17 e

OTBeT: pacCTOSIHUSI OT KOHIIOB NepIeHuKYsipa 10 cTopoHbl AC paBHbI 8 cM 1 17 cm.

®opma npeacTraBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIIEeI0BAaTeILHOCTH JICUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

Ouenka "'Xopomo' cTaBUTCS, €CIM BHIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JTOMYIIEHBI
2-3 HeyoueTa.

Ouenka "yI0BJIETBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHECHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.

OueHka "Hey10BJ1€TBOPUTEIBHO'" CTaBUTCS, €CIIH pabOTa BBHIMOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIECT CAENIATh MPABMIIBHBIX BHIBOJIOB.

106



Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
IpakTnyeckoe 3ansiTue Ne 45
«Pemenue 3a1a4 Ha IPUMeHeHHeE TeOPeM 0 TPEX NMepHeHAUKYITPaX»

Heas padorbl: HayunThCcs MCHOJIB30BaTh MPU3HAK MEPHEHAUKYISIPHOCTU NPSIMOM U IIJIOCKOCTH,
TEOPEMY O TpeX NMEPIEHAUKYIISIpax Py PELICHUH 3a/1a4.

Brinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

[1PG1 BrageHne MeTOJaMU JOKA3aTeNbCTB, aITOPUTMaMU PELICHUS 3aa4; yMeHue GopMyIupoBaTh
OnpeeIeHUsI, aKCUOMBI M T€OPEMBI, IPUMEHATh UX, MPOBOJUTH J0Ka3aTeIbHbIE PACCYKJICHUS B XOJE
pelieHus 3a1ay;

ITPGY9 ymeHue omepupoBaTh MOHSATHUSAMU: TOUYKA, MPsSMasi, TUIOCKOCTh, MPOCTPAHCTBO, IBYTPAHHBIN
YTOJI, CKpelIUBAIOIINeCs MPsMbIe, MapajlIeIbHOCTh U MEePIeHIUKYISIPHOCTD MPSMBIX U IIOCKOCTEH, yro
MEXy MPSIMBIMU, YTOJ MEXKIY MPSIMOU M TUIOCKOCTBIO, YTOJI MEXKY TUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU
710 TJIOCKOCTH, PACCTOSIHUE MEX]Y MPSMBIMH, PACCTOSHUE MEXY MIJIOCKOCTSMHU; YMEHHE HCIIOJIb30BaTh
IpU PEUICHUM 337a4 HW3ydeHHBbIC (PAKTBI M TEOpPEMBbl IUIAHUMETPUH; YMEHHE OIICHUBATH pPa3MEphI
00BEKTOB OKPYKAIOIIEr0 MUPA;

[TPG12 yMeHWEe BBIYUCISITH T€OMETPUYCCKHE BEITUYHMHBI (JUTMHA, YToJl, IUIOMAadb, 00bEeM, TUIOIIAIh
MTOBEPXHOCTH ), UCIIONIb3Ys U3YYEHHBIE POPMYJIIBI U METOIBL;

[IPyl ymenue omepupoBaTh MOHSATHSMU: ONpPEICICHUE, aKCHOMa, TEOPEMa, CJIEACTBUE, CBOMCTBO,
MPHU3HAK, JI0KA3aTeJIbCTBO, PABHOCHIIbHBIE (DOPMYIHPOBKU; yMeHHE GOPMyIUpoBaTh OOpaTHOe H
MIPOTUBOIOJIOKHOE YTBEPXKJEHUE, TPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, HCIOIB30BaTh METO
MaTeMaTHYeCKON MHAYKIWHU; IPOBOAUTH JOKa3aTelbHbIE PACCYKICHHS MPHU PELICHUH 3a/1ad, OIlCHUBATh
JIOTUYECKYIO MPABUIIBHOCTD PACCYKICHUN;

[1Pyl4 ymenue cBOOOJHO ONMEpUPOBATh MOHATUSMU: TOUYKA, MpsAMasi, INIOCKOCThb, MPOCTPAHCTBO,
OTPE30K, JIyY, TUIOCKHUM yroj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, NePeCeKarolnecs, mapayuiebHbIe U
CKpEUIMBAIOIINECS MPsIMbIE, MAPAUIETbHOCTh U MEPHEHIUKYISIPHOCTh HPSIMBIX M IUIOCKOCTEH, Yroi
MEXIY TPSIMBIMH, YOI MEXIy NPSIMOM W TUIOCKOCTBIO, YroJl MEXAYy IUIOCKOCTSAMH; YMEHUE
WCIONIb30BaTh MPH PEIICHUU 3a/ad u3ydeHHbIe (DaKThl U TEOpPeMbl IUIAHUMETPHH; YMEHHUE OLIEHHWBATh
pa3Mepbl 0OBEKTOB B OKPYXKAIOIIEM MHPE; YMEHHE ONEPUPOBATH MOHSATUSMU: MHOTOTPAHHHK, CEUEHUE
MHOTOTPaHHHKA, MPaBUIbHBIA MHOTOTPAaHHUK, NpU3Ma, MUpaMuaa, Gurypa u MoBEPXHOCTh BpAIICHUS,
IUITUHIP, KOHYC, 1map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHHUsI KOHYCA U MUINHAPA, TTapauIeIbHbIE OCH
WM OCHOBAHHIO, CEUEHHUE MIapa, TIOCKOCTh, Kacawlasics cepsl, HIUIUHAPA, KOHYCA; YMEHHE CTPOUTH
CEYCHHE MHOTOTPAaHHHKA, U300pakaTh MHOTOTPAHHUKH, (GUTYPHI M TTIOBEPXHOCTH BpAIICHUS, UX CEUCHHUS,
B TOM YHCJIE C MOMOIIBIO SJIEKTPOHHBIX CPEACTB; YMEHHE MPUMEHATH CBOMCTBA T€OMETPUUYECKUX (UTYD,
CaMOCTOATENLHO (POPMYJIHPOBATH OMPEIEICHUS U3y4yaeMbIX (DUTYpP, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U
MpHU3HAKaX TeOMETPUYECKUX (Uryp, OOOCHOBBIBATH WM ONPOBEPraTh MX; YyMEHHE MPOBOJIUTH
Kinaccupukanuio (Guryp mo paszaUYHBIM TPH3HAKAM, BBITIOJHATH HEOOXOIUMBIE JOTOJHUTEIHHBIC
MOCTPOEHUS.

MarepuanbHoe o0ecnieyeHmne:

WNHnuBuayanbHble 3a1aHKs, CIIPABOYHBIE MATEPUAIIbl, KOHCIIEKTHI JIEKIIH.

3aganme:

M- KOJIMYECTBO OYKB B UMECHHU
N- KOJIM4YeCTBO OYKB B (paMUITHH
p- Mecs1 poxXACHUS

3amagaNel
Han pom6 ABCD. U3 Touku mepecedeHus ero auaroHaiei mposeaeH orpe3ok OF, Tak, uto
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AF =¢F, BF=DF. Jlokaxute, uro OF mnepneHaukyasipeH IUIOCKOCTH pomOa, oTpe3ok AC
nepneHauKymsipen miockoctu BDF.

3amaua No2

Jan paBHOOeapeHHbIH TpeyroabHuk ABC. AC = BC= n cm, 4B = m+ 5 cm. M3 Bepumnub yria C
IIPOBEJIEH K IUI0CKOCTH neprneHaukyisip CD, paBubiii # cM. Haiinure paccrosiHue ot Touku D 10 cTOpOoHBI
AB.

3anaga Ne3

Touku AuB nexxar B  miockoctuo,M  — Takas TOoYyka B  MPOCTPAHCTBE,  JJIS
KOTOpOil AM = m | EM = n 1 OpTOroHaJIbHAs MPOEKIUS Ha IIOCKOCTh o 0Tpe3ka BM B Tpu pasza Gosblie
OpPTOTOHANILHOM MPOEKUMU Ha 3Ty IUIOCKOCTh oTpe3ka AM . Haiinute paccrosuue ot Touku M 1o
IJIOCKOCTH d .

3amaua Ne 4

BricoTa mpsiMoyrosnbHoro tpeyroibhuka ABC, omylneHHass Ha THIIOTEHY3y, paBHa P cm. U3
BepmuHbl C IpsIMOTO ~ yrila BOCCTaBJIGH K IUIOCKOCTH  TpeyronbHuka ABC nepnenauxynsap CM,
npuueM £M = m+n cm. Haliqute pacctosinue ot Touku M 1o runorenyssl AB.

IMopsiok BbINOJIHEHUS PA0OTHI:

1. BHUMaTenbHO IpOYUTANTE YCIOBHE 3a/IaUH.

2. 3anuiuuTe, 4TO B 3a/1a4e JaHO, CAEJIANTEe PUCYHOK.

3. [Ipoananu3upyiite ycioBue 3aJayu, paccyxjaas OT TOr0, YTO HY>KHO HalTu. BcmoMHuTe, Kakue
TEOpeMbI U (DOPMYITBI TIOHATO0SATCS TIPU PEIICHUH 3a/1a4H.

4. Pemnre 3aga4y. 3anuiinTe OTBET.

[Ipu pemieHun 3amad Ha 3Ty TEMY HUCIIOJIB3YETCS ONpEETICHUE MEPICHIUKYISIPHBIX MPSIMON U
IJIOCKOCTH, MPU3HAK MEPIEHIUKYISIPHOCTH MPSIMON U MIIOCKOCTH, TEOPEMBI O TPEX MEPIEeHIUKYIIpax, a
TaKKe BalllM 3HAHUSA U3 IUIAHUMETPUU

Xoa padoThI:

3agaua

Bricota npsimoyrombHOro TpeyroiabHHKa ABC, omyineHHas Ha THIOTeHy3y, paBHa 9.6. U3
BepmuHbI C IpsIMOTO  yria BoOcCTaBleH K IUIockocTu  TpeyronbHuka ABC mepnenauxymnsp CM,
npuyem CM = 28. Haiigure paccrosiHue oT Touku M 1o runoreny3br AB.

Pewmenue

[TpumenuTe TEOpEMy O TpeX NMepIEeHANKYIAPAX.

ITycts CK - BbICOTAa JaHHOTO MpPSIMOYrOJbHOTO TpeyronbHuka. Torna MK - HakioHHas K
miockoctu TpeyroiabHuka ABC, a CK - oproronampHasi TpPOEKIUS 3TOW HAKIOHHOH Ha TUIOCKOCTH
tpeyronpauka ABC. Tak kak CK-+-AE, TO 10 TeopeMe O TpeX MEePIEHAUKYIsApax MK - AE. 3HauuT, AIHMHA
orpe3ka MK paBHa pPaccTOSHUIO oT Touku M 110 npsimoit AB. "3 HPSIMOYTOJIBHOTO
tpeyromsauka MCK 1o Teopeme ITudaropa Haxoaum, 9To

ME = VCK* +CM? = /987 4+ 287 = 29.6.

OtBet: paccrostHEE OT Touku M 10 runorenyssl AB paBno 29.6.

®opma npeacrapiaeHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:

Ouenka "oTau4HO'" CcTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOTHOM O0BEME C COOJNIOIEHUEM
HEOOXOMMOM TOCIEe0BAaTeILHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

Ouenka "'xopomo' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIMYIIEHbI
2-3 Hezouera.

Ouenka "ya0BJI€TBOPUTENbHO' CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
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BBITIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJBL, B XOJIE
MPOBEJICHUS paOOTHI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIBHO' CTaBUTCS, €CJIU pad0Ta BBHIMOJHEHA HE TIOJHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTH PabOTHI HE MO3BOJISET CENATh MPABUIILHBIX BHIBOJIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
IMpakTnyeckoe 3ansitue Ne 46
«Pemenne 3a1a4 HA MapaJIeIbHOCTD IJIOCKOCTEN

Heab padorbi: HayunThcs MCHOJIB30BATh MPHU3HAK NAPaUICIbHOCTH IIJIOCKOCTEM M CBOMCTBA
napajvieIbHbIX IJIOCKOCTEH MpU pelIeHUH 3a/1a4.

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

[1PG1 BrnageHre MeTOAaMU JOKA3aTENbCTB, AITOPUTMAMU PELICHUS 3a7a4; yMeHHe (pOopMyIHpoBaTh
OIIPCACIICHUA, AKCHUOMBI U TCOPCMBI, IIPUMCHATL UX, MPOBOAWUTL AOKA3ATCIBHBIC PACCYKICHHA B XOC
pellieHus 3aaay;

[1P6Y9 ymenue omepupoBaTh MOHATHSAME: TOYKA, MPsIMast, TUIOCKOCTh, IPOCTPAHCTBO, JBYTPaHHBINA
yroJl, CKPEIIUBAIOIINECs MPSMBIE, MApPaJUIETbHOCTD U MEPIEHANKYIIPHOCT MPSIMBIX M TNIOCKOCTEH, yroll
MCXKAY NPAMBIMHU, YI'OJI MCKAY Hp?[MOfI H INIOCKOCTBIO, YT'OJI MCXKAY INIOCKOCTAMU, PACCTOAHHUEC OT TOYKHU
710 TJIOCKOCTH, PACCTOSIHUE MEX]Y MPSMBIMH, PACCTOSHUE MEXY MJIOCKOCTSMHU; YMEHHE HCIIOJIb30BaTh
IOpU pelIeHUH 3a/Ja4 H3y4YeHHbIe (DAKThI M TEOpEeMBbl IUIAHUMETPUHU; yYMEHHE OIEHHBATH pa3Mepsl
00BEKTOB OKPYKAIOIIEr0 MUPA;

[1Pyl ymeHue onepupoBaTh MOHATHUSMU: ONpEEIIEHUE, aKCHOMa, TEOpPEMa, CJIEICTBUE, CBOMICTBO,
MPHU3HAK, JI0KA3aTeJIbCTBO, PABHOCHIIbHBIE (DOPMYIHPOBKU; yMeHHE GOPMyIUpoOBaTh OOpaTHOe W
IIPOTUBOIIOJIOKHOE YTBEPKACHUE, IIPUBOAUTHL IIPUMEPHI U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ
MaTeMaTUYeCKOW MHIYKLUHH; POBOAMUTH JI0KA3aTENbHBIE PACCYKIEHUS MPU PEIICHUH 3a/a4, OLIEHUBATh
JIOTUYECKYIO MPAaBWIIBHOCTD PACCYKICHUN;

[1Py14 ymeHue cBOOOJHO OMEpPUPOBATh MOHATHUSMHU: TOYKA, MPsAMasi, TUIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIyY, IIIOCKAM yroJj, ABYTPAHHBIN yTOJ, TPEXTPAaHHBIN YTOJ, IEPECEKAOIINECS, TapAIIIETbHbIEC U
CKpELIMBAIOIINECS MPsIMbIE, MAPAIETbHOCTh M MEPHEHIUKYISIPHOCTh HPSIMBIX M IUIOCKOCTEH, Yroi
MEXIy NpPSIMBIMHM, YTOJd MEXIy NIPsIMOM M IUIOCKOCTBIO, YrOJI MEXAY IUIOCKOCTAMM; YMEHHUE
WCIIONIb30BaTh MPH PEIICHUH 3a/lad u3ydeHHbIe (DAKThl U TEOPEMBI MJIAHUMETPUHU; YMEHUE OIICHHBAThH
pasMEpPbL 00BEKTOB B OKpY’KaromeM MHUpE; YMCHHUE OINCPHUPOBATH NOHATUAMU. MHOI'OIPpAaHHUK, CCUCHHC
MHOTOTPaHHHKA, MPaBUIbHBIA MHOTOTPAaHHUK, TpU3Ma, MupaMuia, Gurypa u MoBEPXHOCTh BpAIICHUS,
LHWIMH]P, KOHYC, ap, cdepa, pa3BepTKa NOBEPXHOCTHU, CEUEHUSI KOHYCa U IIWINH/PA, apaJuleJIbHbIE OCH
WIM OCHOBaHMIO, CEYEHHUE Ilapa, INIOCKOCTh, Kacaromasics chepsl, IUINHIPA, KOHYCa; YMEHUE CTPOUTH
CeueHHEe MHOTOTpaHHHUKa, 1300pakaTb MHOTOI'PaHHUKHU, (PUTYPBI U TOBEPXHOCTH BPAIEHUS], UX CEUEHUS,
B TOM YHCJI€ C TOMOIIBIO 3JIEKTPOHHBIX CPEJICTB; YMEHUE IPUMEHSATh CBOWCTBA F€OMETPHUECKUX (UTYP,
CaMOCTOATEILHO (POPMYITHPOBATH OMPEIEICHUS U3ydyaeMbIX (DUTYp, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U
MpU3HAKaX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WM ONPOBEPraTh HX; YyMEHHE MPOBOJIUTH
KHaCCI/I(i)I/IKaHI/IIO (i)I/Il"yp 0 pa3jiIM4HbIM IIpHU3HAKaM, BBIIIOJIHATH HeO6XO}II/IMBIe JOITOJIHUTECIIbHBIC
IIOCTPOEHHS.

MarepuanbHoe o0ecrieyeHme:

WNHnuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MATEPUAIIbl, KOHCIIEKTHI JIEKIIH.

3aganme:

M- KOJIMYECTBO OYKB B UMECHHU
N- KOJIM4YeCcTBO OYKB B (paMUITHH
p- Mecs1 poxXACHMS
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3amaua Ne 1

Mexnay nByMs napajjlelIbHbIMHU IUIOCKOCTSMH 3aKJIKOYEH OTPE30K, MIMHOM m+n cM. Halinure
MIPOEKILMU ITOT0 OTPE3Ka Ha KAXKAYIO INIOCKOCTh, €CJIM PACCTOSTHUE MEXKAY IJIOCKOCTSIMU PaBHO # CM.

3amaua Ne 2

IInockoctu M u P mapamiensubl. 3 Touek A m B muockoctu M mpoBeneHsl K IUIOCKOCTH P
HaKJIOHHBbIE AC = m+n cM U ED = m+n—3 cm. Ilpoexkuuss HakinonHoit AC Ha OJHY M3 IUIOCKOCTEH
paBHa m cM. YeMy paBHa npoekius HakiIoHHOo BD?

3anaga Ne3

Mexay nByms napajuieabHbIMU IIOCKOCTsIMU P 1 Q mpoBenensl otpe3kn AC u BD (Touku A u
B nexat B miiockoctu P), AC =m +n+p am, ED = m+n am , pasHocTs npoekiuii AC u BD Ha onHy u3
IJIOCKOCTEM paBHa m IM . Hailaure IIMHBI 9TUX IPOEKIUI U PacCTOSHUE MEXAY IIJIOCKOCTSIMU.

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1. BHMMaTEIpHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuuTe, 4TO B 3a/1a4e JaHO, CAEIaiTe PUCYHOK.

3. [Ipoananu3upyiite ycioBue 3aJayu, paccyxjaas OT TOr0, YTO HY>KHO HalTu. BcmoMHuTe, kakue
TEOpeMbI U (POPMYITBI TIOHATO0SATCS TIPU PEIICHUH 3a/1a4H.

4. Pemnte 3aga4y. 3anuiinTe OTBET.

[Ipu pemenun 3agad Ha 3Ty TEMY HCIOJB3YETCS OMPENEICHUE MMapalIeNbHbIX IUIOCKOCTEH,
MPHU3HAK MapajIeIbHOCTH IIOCKOCTEH, TEOPEMBI O TTapasuIeIbHBIX TUIOCKOCTSIX, & TAK)KE BaIllM 3HAHUS U3
MJIAHUMETPUHU

Xoa paGoTsI:
3agaua Ne 1
Mexny OByMs NapauiedbHbIMU IUIOCKOCTSIMU 3aKiIlO4eH OTpe3ok, anuHoil 10 m. Haiigute
IPOEKIUH 3TOI0 OTPE3Ka Ha KAX/IYIO IJIOCKOCTh, €CIIM PACCTOSIHUE MEKIY IUIOCKOCTSIMH PaBHO 8 M.
Hano:

o
/ Haiitu npoexiun AC
C B /
i

Pemenne

1) Tak Kak IJIOCKOCTH MapajuleNbHbl, TO PACCTOSIHHE MEXIYy HUMH - 3TO neprneHaukyinsp AC.
IToctpoum npoeknuto orpeska AB Ha rutockocTs £. 310 oTpe3ok BC.

2) Paccmotpum TpeyronbHuK ABC- npsMOyToJIbHBIH.

ITo Teopeme Iudaropa AE? = AC* + BC?

L

ACY = AR? —BC®
ACT =10%F —8f =100 — 64 = 36
AC=6 cm.

Tak Kak MI0CKOCTH mapaJlyICJIbHbI, TO MPOCKIHNHN OTPE3Ka HA 3TU IIJIOCKOCTHU 6y,HYT PaBHBI.

3amaua Ne 2
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[Inockoctn M u P mapamensnsl. 3 Touek A u B miockoctu M mpoBelieHbl K TUIOCKOCTH P
HaksioHHble AC= 37cm u BD=125 cm. Tlpoekuus nakinonHoit AC Ha oHY U3 IUIOCKOCTEN paBHa 12 cM.
Uemy paBHa npoekius HakioHHoH BD?

Jano: M| P, AecM,EeM
T AC =37 em, BD = 125 et
/A B / AE LP.BK LP,CE =12 em
/ \ Haiitu: KD

Pemenue

1) Paccmotpum tpeyronsHuk ACE- npsiMOyTOJIbHBIN.
ITo Teopeme IMudaropa 4C* = AE® + CE*

AE? = ACP —CE?  AE® =377 — 127 = 1369 — 144 = 1225
AE=35 cm.

2) Paccmotpum tpeyronbauk BKD- mpsiMoyronbHbIil.
ITo Teopeme IMudaropa BD? = KD? + BXK?

En? =epn® —BEK* AE=BK kak paccTosHUS MeX1y MapaieIbHbIMU TIOCKOCTSIMH.
KD? =125% — 357 = 15625 — 1225 = 14400

KD= 120 cwm.

Otsert: poekuusi BD paBua 120 cwm.

3amaua Ne3

Mexny AByMs TapauieIbHbIMA TUTockocTssMu P Q mpoBenensr otpesku AC 1 BD (Touku A n
B nexar B mnockoctu P), AC=13 cM, BD=15 cm, cymma npoekiuit AC u BD Ha ogny U3 miockocten
paBHa 14 cm . Haiiaure AyiMHbI 3TUX MPOEKIMH U PACCTOSIHUE MEXAY TUIOCKOCTSIMHU.

- B/ }/

Hano: @I F.AEFP.EEF
AU =13, BD =15 am
AE L QBK L Q.CE+ DK = 14

i = [VQK Haiitu: CE, AE, DK

C

Pemenne
1) Paccmorpum TpeyronsHuk ACE- mpsMOyTobHBIiH.
ITo Teopeme IMudparopa A* = AE* + CE?

AF? = AC? — CE?
[Tycts CE = x, Torna DK=14-x.
AF? =160 — &P

2) Paccmotpum Tpeyronbauk BDK- npsimoyronsHbIi.
ITo Teopeme ITudaropa ED? = BE? + DE?
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EX® = BED® — D&*
BR? =225 — (14 — )% = 225 — 196 + 28x —x® = 20 4 28y — x°
AE=BK, kak paccTossHUS MEXy MapaIeIbHBIMH IIOCKOCTSIMHU
3HauwT,
169 —x® =29 4 28x — x°
28x = 140
X=5
CE=5 cMm, DK=14-5=9 cm
AE =160 — 25 =144 = 12 em

OTBeT: paccTosTHUE MEXKAY TIIOCKOCTSIMU 12 ¢M, TPOEKIIUU HAKJIOHHBIX 5 CM U 9 cMm.
dopma npeacTaBiaeHus pe3yJabTaTa: BIIIOJIHEHHOE 3a/IaHHE.

Kpurtepun onenku:

Ouenka "oTJHMYHO' CTaBUTCA, €ciid padoTa BBHINOJHEHA B IMOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIMMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIIOJIHEHBI BCE
3aMucH, BEIYUCICHUS, PUCYHKU U TpadUKU.

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

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS padOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka "Hey10BJIeTBOPUTEIbHO'" CTaBUTCS, €CJIM padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UK 00BEM
BBITIOJTHEHHOW YacTH PabOTHI HE IMO3BOJISET CENIATh MIPABIIIBHBIX BBEIBOJIOB.

Tema 4.2. [Ipsimble ¥ JIOCKOCTH B POCTPAHCTBE
IIpakTuyeckoe 3ansaTue Ne 47
«Pemenue 3a1a4 Ha IBYTpaHHbIE YIJIbD)

Heap padorei: Hayunthbest pemaTe 3ajaud Ha NPUMEHEHHME MOHATUH YIila MEXIy MNpsMOM U
IIJIOCKOCTBIO, ABYTPAHHOTO YIUIa, YIJIa MEXKAY INIOCKOCTSAMH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[TP61 BnageHue MeTo1aMH 10Ka3aTENbCTB, AITOPUTMAMU PEILICHUS 3a7a4; YMEeHHE (OpMYIUPOBaTh
OTpeieNieHus, aKCHOMBI U TEOPEMBbI, IPUMEHATh UX, MPOBOAUTH JOKa3aTelbHbIE PACCYXACHUS B XOJe
perieHus 3aaay;

ITPGY9 ymeHnue omepupoBaTh MOHSATHUSAMHU: TOUKA, MpsMasi, TNIOCKOCTh, MPOCTPAHCTBO, JBYTPAHHBIN
YTOJ1, CKpCIIUBAKOIIHUECS MMPAMBIC, MapaAJICIIBHOCTD U MEPIICHANKYIIAPHOCTE IPAMBIX U HJ'IOCKOCTC?I, yroma
MEXIy NPSIMBIMU, YTOJ MEXKIY NPSIMOU U TNIOCKOCTBIO, YTOJI MEXK]Y TUIOCKOCTSIMHU, PACCTOSHUE OT TOUYKHU
A0 INIOCKOCTH, PACCTOAHUEC MCKAY MNPAMBIMU, PACCTOAHUC MEXKAY IMIOCKOCTAMU, YMCHHE HCIIOJIB30BATH
IpU pPEUICHUH 3a7a4 H3ydeHHbIe (PAKThl M TEOpPEMBbl IUIAHUMETPUU; YMEHHE OIICHUBATh pPa3Mephl
00BEKTOB OKPYKAIOIIEr0 MUPA;

[TPG12 ymeHUe BBIUYUCISITH T€OMETPUYECKHE BETUYHMHBI (JUTMHA, YTOJl, IUIOMaab, 00beM, TUIOMA b
MOBEPXHOCTH ), UCIIOJIb3Ys U3YUEHHbIE POPMYJIIbI U METOIBI;

[IPyl ymeHue onepupoBaTh MOHATUSIMU: ONpPEIECICHUE, aKCHOMa, TEOPEMA, CIEACTBUE, CBOMCTBO,
MPU3HAK, JI0KA3aTENbCTBO, PABHOCHIbHBIE (HOPMYIUPOBKU;, yMeHHE (OpPMYyIUpoBaTh OOpaTHOE U
MPOTUBOIOJIOKHOE YTBEPXKJECHUE, NPUBOAUTH NPUMEPHl U KOHTPHPUMEPHI, MCIOIB30BaTh METO]
MaTeMaTHUECKOU HHAYKOWHW, TIPOBOANUTE JOKA3aTCIIbHBIC PACCYKACHUA NIPpHU PCIICHUHA 3aJia4d, OLICHUBATh
JIOTUYECKYIO MPABUIIBHOCTh PACCYKIECHUN;
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[IPyl4 ymenume cBOOOTHO OMEpUPOBATH MOHATHUSAMH: TOUYKA, MpsiMasi, MIOCKOCTh, MPOCTPAHCTBO,
OTpPE30K, JIy4, IJIOCKUH Yo, ABYIPaHHBIA YIroJl, TPEXTPAHHBIN YIroJ, epeceKaroluecs, napaiebHble U
CKPELIMBAIOIIUECS TpsAMbIE, NMapauIeNbHOCTh M NEPHEHIUKYIIPHOCTh MPSAMBIX U IUIOCKOCTEH, Yroin
MEXAY MpSIMBIMU, YTOJ MEXKIYy MNPSAMOH U IIJIOCKOCTBIO, YIOJ MEXIy IUIOCKOCTSIMHM; YMEHHE
UCIOJIb30BaTh IPU PELICHUH 3a/1a4d U3y4YeHHbIe (PAaKThl U TEOPEMBl IUIAHUMETPUH; YMEHHE OLIEHUBATh
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUPE; YMEHHE ONEPUPOBATH MOHATUSAMHU: MHOTOI'PDAHHUK, CEUCHHE
MHOI'OI'paHHMKA, IIPAaBUIbHBIM MHOIOIpaHHMK, IPU3Ma, NMUpaMuia, GuUrypa U NOBEPXHOCTb BpallECHU,
WINHAP, KOHYC, map, chepa, pa3BepTKa MOBEPXHOCTH, CEUCHHSI KOHYCA M LIWJIMHJPA, apajuieIbHbIe OCH
WA OCHOBaHMIO, CEYEHHUE Ilapa, INIOCKOCTh, Kacarowasics chepsl, IUINHIPA, KOHYCa; YMEHUE CTPOUTH
CeYeHHe MHOTOTPaHHUKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI ¥ TIOBEPXHOCTH BPAIICHUS, NX CCUCHMUS,
B TOM YMCJI€ C IOMOILBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHAITh CBOMCTBA F€OMETPUUECKUX (GUTryp,
CaMOCTOSITENIFHO (POPMYIIMPOBAThH ONPEICICHUS U3Y4aeMbIX (DUTYpP, BBIIBUTATh TUIIOTE3BI O CBOMCTBAX U
IPU3HAKAX TEOMETpUYECKUuX (Uryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; YMEHUE IPOBOIUTH
kinaccuukanuioo (Uryp MO pa3IUYHBIM [PH3HAKAM, BBIMOJHATE HEOOXOIAMMBIE OMOJIHUTEIbHBIC
IIOCTPOCHMUS;

[1Py15 ymeHnune cBOOOJHO OnepupoBaTh MOHATHAMHU: TUIOMAAb GUTYPHI, 00BeM (UTYpHI, BETUYNHA
yIrila, pPacCTOSHUE OT TOYKU JO IUIOCKOCTH, PACCTOSIHME MEXJYy MPSAMBIMH, PAcCTOSHHE MEXIy
TUIOCKOCTSIMH, TUIOIIAAb cepsl, IUIOMah MOBEPXHOCTH MUPAMHUIBI, IPU3MBI, KOHYCa, IUIMHIPA, 00BEM
Ky0a, MpsIMOYroJbHOIO Mapajuiesienunesia, TUpaMuabl, NPU3Mbl, LUIMHIpPA, KOHYca, Iapa; yMEHHE
HAXO/UTh OTHOIIEHUE 00EMOB MOIO0HBIX (UTyD.

MatepuajibHoe o0ecnieyeHue:

WuauBuayanbHble 3a1aHNsL, CIPABOYHBIE MAaTEpUaIbl, KOHCTIEKTBI JIEKIIUH.

3ananne:

M- KOJIMYECTBO OYKB B UMEHU

N- KOJIM4YECTBO OYKB B (haMUITHH

p- MecsIL pOKICHUS

1) 3 Toukn A BHE IUIOCKOCTH MPOBEAEHBI K IIOCKOCTH MEPIEHAUKYIAp AE = # CM U HAaKJIOHHBIE
AC u AM, obpa3yrolye ¢ MI0CKOCThIO YTIIbI 30°. Haiiyure YIoJ MeXAy HaKJIOHHBIMU NpsiMou. Haiinure
CM.

2) KareTsl npsIMOYTrOJIbHOTO TPEYTOJIbHUKA PaBHBI # CM U #+ m cM. Onpenenure pacCcTOsTHUE OT
BEPIIMHEI MPSIMOTO YIJIa JI0 TUIOCKOCTH, KOTOPast IPOXOIMT Yepe3 TMIIOTeHy3y u coctaBisier yroa 30° ¢
IJIOCKOCTBIO TPEYTOJIbHUKA.

3) Touku A u B nexar Ha peOpe mpsimoro nByrpanHoro yria. AA; u BBi- nepnenaukymnspsl k
pedpy, MpOBEACHHBIE B Pa3HBIX I'paHAX, mMpuueM AR = wm cM, 44, =n+4m cM, BE; =n —1 cMm. Haiigute
AlBl.

IHopsaok BbINOJHEHUS PA0OTHI

1. BHMMaTENbHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuuTe, 4TO B 3a/1a4€ JaHO, CACIANTE PUCYHOK.

3. Ilpoananu3upyiiTe yCIOBUE 3a/1aud, pacCykaas OT TOTO, YTO HYXKHO HaWTHU. BcnoMHute, Kakue
TeopeMbI U (HOPMYIIBI TOHATO0SATCS TIPU PEIICHUH 3a/1a4H.

4. Pemnre 3a1a4y. 3anuIlInuTe OTBET.

[Ipu pemiennn 3aa4 Ha ATy TEMY UCIOJIb3YIOTCS ONPEIETEHUS yIia MEXAY MPSMOH U MIIOCKOCTHIO,
JBYTPAHHOTO yTJia, IMHEWHOTO yTJia ABYTPAHHOTO YT, @ TAKXKE BaIllM 3HAHUS U3 TUTAHUMETPHH.

Xox pa0doThI:

3anaua |

Han tpeyronsauk ABC co croporamu AB=9 cm, BC= 6 cm u AC= 5 cMm. Uepes MEHBIITYIO CTOPOHY
IIPOXOJUT IUIOCKOCTh, COCTAaBIAIOLIAs C INIOCKOCTBIO TPEYrojJbHUKA yrou 45 ° Haiigure paccTosiHue
MEXy IIIOCKOCTBIO U BEpIIMHOM B.
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B

o Jano: AABC,AB = 9em
B =0 AC =5
Ay D AC E oot = 457

Haiitu: Paccrosisue ot B 1o a

Pemenue

1) JonomHUTEIRHOE MOCTPOCHHKE: TpoBeeM ED L ¢ = BD — paceTogsue oT B Ao miocKocTH &,
EM 1 AC = DM 1L AC o TeopeMe 0 TpeX NepIe HARKY A DX,

3HaunT, £BMD — maHelHuE yron gEyTpadHoro yraa, S BMD = 45F,

2) B tpeyronsauke ABC Haiinem BeicoTy BM.

CHauasna BBIYHUCIIUM IIJIOIIA b TPEYroJibHUKA 10 popMmyite ['epoHa:

Sa=qplp—cl-lp-8l-(p-c)
P+ B+3
p=— = 10 em

Supe =101 45 = 10+ Zem?

Sapc = AC - BM = B = 24e

1047
BM = T = 432
3) Paccmorpum tpeyroapHuk BMD- npsiMoyrosibHbIN 110 TOCTPOEHHUIO.
= = sinzEMD
B
ED = EMsinsBMD
-
BD = 442 sindf? = 442 T =4 an,
OrtBert: pacctosinue oT B 10 mitockoctu 4 cMm.
3anava 2

Konusr otpeska MK nexar Ha rpaHax mnpsamMoro JasyrpadHHoro yrma. MM; un KKi-
MEePIEeHIUKYIAPHI K pedpy, mpuueM MK=13 cm, MM1=12 cm, M;1K;=3 cm. Haitaute KKj.

I\ JaHo: = ref = 90°

/ 1.9 . ME =13 e, MM, = 12 cm, M, K, = 3 e
' B — MM, L o.KK Lo

|/ \ / Haiitu: K&,

Pemenne
1) TloctpomMm JMHEWHHBIA yroi ABYrpaHHOro yria. Jius atoro depe3 Touky Mj mpoBeneM OTpe3oK
M;E, napannensnsiii u paBHbiii KKj.
KK, 1 a, cnenoBarenbHO, ML E L a,
= MM, E — masefisnIf yTOA AEFTHAMHOCD ¥I4, sHa=mT < MM, E =90°%,
2) PaccmoTpum AMEK
ME- naknonnas k miaockocts #, EM; — ee mpoekius Ha 3Ty miiockocth, EM; L B ( T.x. EM1KGjK —

MPSIMOYTOJIBHUK 10 nocTpoeHuto). CrnenoarensHo, ME L EK (o Teopeme 0 Tpex MepHeHAnuKyIspax) u
AMEK — mpamoyTomeHEE.
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[To Treopeme IMTudaropa ME* = ME* + EK?
ME® = MK® — EK* EK=M;K;=3 c™m

ME®* =13° —3* =169 — 9 = 160

ME = +/160 = 4+/10 em

3) Paccmotpum AMM, K — npamoyromsse, T, < MM, E = 908
ITo Teopeme Iudaropa ME® = MM, * + M, E?
M, E = ME® — MM, *

M,E? = 160 — 144 = 16

M:E=4 cm.

3naunut, KKi1=4 cm.

OtBet: KK1=4 cm.

C[)opMa NMpeacraBjJdCeHusd pe3yjabTaTa: BbIIIOJIHCHHOC 3aJaHKC.

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid padOTa BBHINOJHEHA B IMOJTHOM OOBEME C COOJIOJICHHEM
HEO0OXOIMMOM TIOCTICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIITOJIHEHBI BCE
3aMucH, BEIYUCICHUS, PUCYHKU U TPadUKU.

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

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 ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBHIIOJIHEHA HE MOJHOCTHIO UK 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENIATh MTPABIIILHBIX BEIBOJIOB.

Tema 4.3 MHOroOrpaHHMKH M KpPyIJble Tesa
IIpakTnyeckoe 3anaTue Ne 48
«Pemenue 3a1a4 Ha napaJjiesnenumnen 1 Kyo»
ean padorbi: HayunThes pemaTh 3a1a4u ¢ MapajjieNenune oM 1 Kyoom

BeinosiHenune padoTsl crioco0cTBYeT (POPMUPOBAHUIO:

[IP610 ymeHue onepupoBaTh NOHSTUSIMHM: MHOTOTPaHHHK, CEYEHHE MHOTOTpPaHHMKA, KYO,
napajiesienunes, pusMa, nupaMuza, Gurypa u moBepXHOCTh BpalLleHUs, LIWIMHIP, KOHYC, 1ap, cdepa,
cedueHuss (GUIypbl BpallleHUs, IJIOCKOCTh, Kacawoomasica cdepbl, LUIMHApPA, KOHYyca, IUIOMAaIb
MOBEPXHOCTU MHUPAMHJIbI, IPU3MBI, KOHYCa, IIMIMHAPA, TUIOMaab chepbl, 00beM KyOa, IpSIMOYTOJIBHOTO
napajuiefienunesaa, NupamMuabl, IpU3Mbl, HWINHIPA, KOHYCA, 1apa; yMeHHe N300pakaTb MHOIOTPaHHUKH
U NTOBEPXHOCTHU BPAILEHUS, UX CEYEHHS OT PYKH, C TIOMOLIBIO YEPTEHKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEIICTB; YMEHHE paclo3HaBaTb CHMMETPUIO B IIPOCTPAHCTBE; YMEHHE pACIO3HABATh IPABUJIBHBIE
MHOTOTpaHHUKU;

[IPG11 ymeHue omepupoBaTh NOHSTUSIMU: JBUKEHHE B IMPOCTPAHCTBE, MOJOOHBIE (UTYpPHI B
MPOCTPAHCTBE; MCIIOIB30BaTh OTHOUICHUE IUIOMIAJIe MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (UTYp NpH
pelnieHny 3a1ay;

I1P612 ymeHue BBIYUCIATh T€OMETPHUUECKUE BETUYMHBI (JUTMHA, YTOJl, TIOLab, 00beM, MJIOUIalb
MOBEPXHOCTH ), UCIIOJIb3Ys U3YUEHHbIE OPMYJIIBI U METO/IBI;
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[IP614 ymenue BBIOMpaTh MOAXOMSIIMA M3yYEHHBIH METOM JUIs PEIICHUs 3aJadd, pacro3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHUYECKHE MOJENIM B TPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX, B
HWCKYCCTBE; YMEHHE IMPUBOJWTH MPUMEPHI MATEMATHYECKUX OTKPBITUH POCCUUCKOM W MHPOBOU
MaTeMaTU4eCKOU HAyKH;

[1Py14 ymeHue cBOOOJHO ONEpHpPOBATh MOHATUSAMH: TOYKA, MpsMasi, IUNIOCKOCThb, NPOCTPAHCTBO,
OTPE30K, JIyY, IVIOCKUM yroJj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, IEPECEKAIOIINECS, MTapaUIEbHbIE U
CKPEILMBAIOIINECS TPSAMBIEC, MApaUIEIbHOCTh M IEPHEHIUKYIIPHOCTh MPSAMBIX M INIOCKOCTEH, yroil
MEXAY MpSIMBIMU, YTOJ MEXKIy MPAMOH U IIJIOCKOCTBIO, YIOJ MEXIy IUIOCKOCTSIMHM; YMEHHE
UCIOJIb30BaTh IPU PEILICHUH 33a/1a4 U3y4YeHHbIe (PAaKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHE OLIEHUBATb
pa3Mepsl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEepUPOBATh MOHATHSIMU: MHOTOTPAaHHHK, CEYCHHE
MHOI'OI'paHHMKA, IIPAaBUIbHBIM MHOIOIpaHHMK, IPU3Ma, NMUpaMuia, Gurypa U NOBEPXHOCTb BpallECHU,
WIMHAP, KOHYC, map, chepa, pa3BepTKa MOBEPXHOCTH, CEUSHHs KOHYCA U LIWIMHPA, MapajuIeIbHbIE OCH
WIA OCHOBaHMIO, CEYEHHUE Ilapa, INIOCKOCTh, Kacawomasics chepsl, HWINHAPA, KOHYCa; YMEHUE CTPOUTh
CeYeHHe MHOTOTPaHHUKA, M300pakaTh MHOTOTPAaHHUKH, (PUTYpHI ¥ TTOBEPXHOCTH BPAIICHUS, NX CCUCHHUS,
B TOM YMCJI€ C IOMOILBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHATh CBOWCTBA T€OMETPHUUECKUX (QUTYP,
CaMOCTOSITENTLHO (POPMYJIMPOBATH ONPENEICHUS N3y4aeMbIX (DUTYp, BBIIBUTATh THIIOTE3BI O CBOMCTBAX H
IPU3HAKAX TEeOMETpUYECKUuX (uUryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; yMEHUE MPOBOIUTH
Kkinaccuukanuioo (Uryp 1O pa3IUYHBIM TPH3HAKAM, BBIMOIHATH HEOOXOAWMBIC JOMOJHUTEIHHBIE
IIOCTPOCHHS;

[1Py15 ymeHune cBOOOJHO ONEepupOBaTh MOHATUAMH: TUIOMAAb GUTYPHI, 00BEM (UTYPHI, BETUYNHA
yria, pacCTOSHHE OT TOYKH JO0 IUIOCKOCTH, PAacCTOSHHE MEXKIY MPSAMBIMH, PAacCTOSHHE MEKIY
TUIOCKOCTSIMH, TUIOIIAAb cepsl, IUI0MAlh MOBEPXHOCTH MUPAMU/IBI, TPU3MBI, KOHYCA, IWIHHIPA, 00BEM
Ky0a, MpsIMOYroJbHOIO Mapajulelenunesia, MUpaMuibl, NPU3Mbl, LMIMHIPA, KOHYCa, IIapa; yMEHHUe
HAXO/IUTh OTHOIIEHHE 00bEMOB MOIOOHBIX (PUTYD;

[IPyl16 ymeHue cBOOOAHO OMNEPUPOBATh MOHATUAMU: JBH)KEHUE, MapajulelbHbI MEepeHoc,
CHMMETpHS Ha TUIOCKOCTH M B MPOCTPAHCTBE, OBOPOT, Mpeodpa3zoBanue MoA00us, MOA00HbIe (PUTYPHI;
YMEHHUE paclio3HaBaTh paBHbIE M MOJO00HBIE (UTYPBI, B TOM YHUCIIE B IPUPOE, UCKYCCTBE, APXUTEKTYPE;
YMEHHE HCIOJb30BaTh I€OMETPUYECKHE OTHOIIECHHS, HAXOJIUTh T€OMETPUYECKHE BEIMYMHBI (IJIUHA,
yToJ1, IJI0IIa b, 00BEM) IPU PELICHNUH 3334 U3 IPYTUX YU€OHBIX IPEIMETOB U U3 peabHOM JKU3HU;

[1Py19 ymenue BbIOMpaTh MOAXOASIIMN METOA AJI PEUICHHs 3a/ladyd; MOHMMAaHHWE 3HAYMMOCTHU
MaTeMaTHUKU B U3YYEHHM HPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SIBICHUH; YMEHHE paclo3HaBaTh
MIPOSIBIEHUE 3aKOHOB MAaTE€MaTHKU B HCKYCCTBE, yMEHHE IPUBOAUTH MPHUMEPhl MaTeMaTUYECKUX
OTKPBITUNA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

MarepuanbHoe o0ecnieyeHue:

WNHauBuayanbHble 3a1aHNsL, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTHI JIEKIIUH.

3aganue:

1.Pe6po xy0a paBHO 6 cM. HaiiT ero o6beM U miIomab MoJIHONH NOBEPXHOCTH.

2. B mpsmMoyronsHOM mapauieNienunesie JUaroHanb ocHoBaHMsA 12 cM, a GokoBoe pebpo 15 cm.
Haiitn mnomags guaroHaabHOTO CEUECHHUS.

IMopsiiok BbINOJIHEHUS PA0OTHI:
1)BBINONHUTE YepTex

2)3amnucarb KpaTKo YCIOBHE 3aa4H
3) OdopMuTts peleHue 3a1a4u

Xon paborsr:

3agauya 1: Yron mexnay nuaroHaneio AC, npsmoyroisHoro napamienenunena ABCDA1B1C1Ds, u
iockocTeio ocHoBaHuss ABCD pasen 30°, a nuaronans OokoBoi rpanu DC, HakioHeHa K IJIOCKOCTH
oCHOBaHUs o7 yriioM 45°. Beicota mapaienenunena paBaa 3 cM. Haiioute ero oonem.

Pewenne:
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LCDC=4DCC=45°=DC=CC, =3
AC,=2CC, =6
AC =6 -3 =33
BC=AC - 4B =37-9=3/2
Viscoancn = AB-BC-CC, =3-342.3=27V2
Oreet: 2742 on’.
3agaua 2: CropoHBI OCHOBaHUS MPSIMOYTOJIBHOTO TapaJUIeNienuIie/ia paBHbl 6 M 8 M, 60KOBOE pedpo

pasHo 10 M. Haiire yron Mexxay quaroHasIbio napajuielienuIe/1a v IIIOCKOCThIO €r0 OCHOBAHUS.
Pemenmne:

AC=6* +§ =10

AC = CC, = AACC, pasuobenpenwuth, a InasyT o = 43°
Orsert: 45°,

®opma npeacraBiaeHus pe3yJabTaTa: BHIIOJHEHHOE 33aJaHHE.

Kpurtepun onenku:

Ouenka "oTiau4HO" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIeI0BaTeILHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alMCH U BBIUUCIICHUS.

Ouenka "'Xopoio' cTaBUTCS, €CIM BBHIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIICHBI
2-3 HemoueTa.

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €CIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISAECT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

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

Tema 4.3 MHOrorpaHHMKH U KpyrJjble Teja

IIpakTuyeckoe 3ansaTue Ne 49
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«Pewrenne 3a1a4 HA IPU3IMY»
Henb padorsl: HayunTscs pemars 3a1auu ¢ IpU3MO

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

IIP610 ymeHue omnepupoBaTh HOHATUSAMH: MHOTIOIDAaHHMK, CEYEHHME MHOIOIPaHHUKA, KYO,
napajiesienunei, pu3Ma, nupamuza, Gurypa u noBepXHOCTh BpalIeHUs, LWIMHIP, KOHYC, 1ap, cdepa,
ceuyeHUss (GUIypbl BpalLeHUsA, IJIOCKOCTb, Kacarolascs cdepbl, LUIMHIPA, KOHYyca, IUIOIAdb
MOBEPXHOCTU MHPAMHUJIBI, TIPU3MBI, KOHYCa, IIMJIMHAPA, TUIOMaAb chepbl, 00beM KyOa, IpSIMOYTOIbHOTO
napajJiesienunea, MMpamMuibl, IpU3Mbl, IUINHIPA, KOHYCA, 1apa; YMEHHE U300pa)kaTb MHOTOTPaHHUKH
U NIOBEPXHOCTHU BPAILIEHUS, UX CEUEHUS OT PYKH, C IOMOILIBIO YEPTEKHBIX HTHCTPYMEHTOB U JIEKTPOHHBIX
CPEICTB; yYMEHME pacClO3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHHE PACIO3HABaTb IPaBUJIbHbBIC
MHOTOTpPaHHUKU;

IIP611 ymeHue omnepupoBaTh NMOHATUSAMH: JIBUKEHHE B IPOCTPAHCTBE, MOAOOHBIE (DUTYPHI B
MPOCTPAHCTBE; HMCIIOJIB30BaTh OTHOILICHUE IJIOMIAJeH MOBEPXHOCTEH M 00BEMOB MONOOHBIX (GUTYp TpU
pELIECHNN 3a]1a4;

[TPG12 yMeHUEe BBIYUCISITH T€OMETPUYCCKHE BETUYHUHBI (JTMHA, YToJl, IUIOMAab, 00bEeM, TUIOIIATh
MIOBEPXHOCTH), UCIIOJIb3Yys U3y4EHHbIE (POPMYJIIBI U METO/BI;

[1P614 ymeHue BBHIOMpaTh MOIXOISIINN M3YYEHHBIH METOM JJISi PElICHUsS 3a/a4d, PAacIO3HABATH
MaTeMaTHueckue (akThl M MaTeMaTHYECKHUE MOJENIM B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE; yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHUYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTEMaTUYECKON HAYKU;

[1Pyl4 ymeHnue cBOOOJHO ONEpUpPOBaTh MOHATUSMU: TOYKA, MpsAMasi, IJIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUI YroJl, IBYIPAHHBIA YIOJI, TPEXTPAHHBIN YIroJl, IepECEKaroIUecs, NapajlleIbHbIe U
CKPEILMBAIOIIMECS TPsAMBIE, MapajlIeIbHOCTh U MNEPHEHAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXIY MpSIMBIMU, YTOJ MEXKIy MPAMOH U IIOCKOCTBIO, YIOJ MEXIYy IUIOCKOCTSIMHM; YMEHHE
UCIOJIb30BaTh MpPH pElICHUU 3a/lad U3ydyeHHbIe (DaKThl U TEOpPEMbl IUIAHUMETPHUM; YMEHHUE OLIEHHBATH
pa3Mepbl 0OBbEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEepUpOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHMKA, NMPaBUIbHBIA MHOIOIPAaHHUK, NpU3Ma, MUpaMuia, GUrypa u MoBEpXHOCTb BpAIICHUS,
LWINHAP, KOHYC, 1map, cdepa, pa3BepTka MOBEPXHOCTH, CEUEHHs KOHYCA U LIMIMHJPA, MapajuleIbHbIE OCH
WM OCHOBAHMIO, CEUEHHUE I1apa, MIOCKOCTb, Kacaromascs ceppl, LUINHAPA, KOHYCA; YMEHUE CTPOUTH
CeyeHHe MHOTOIPaHHUKA, U300pa)aTh MHOTOIPAaHHUKH, (PUTYpHI M TIOBEPXHOCTH BpAIICHUs, UX CEUEHMUS,
B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHATh CBOWCTBA T€OMETPUUECKUX QUTYD,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPENEICHUS N3ydaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3bI O CBOMCTBAX U
MpU3HAKaX TIeOMETPUYECKUX (Uryp, OOOCHOBBIBaTb WJIM ONPOBEPraTh MX; YMEHHE IPOBOJIUTH
KiIaccuukanuioo (Uryp MO Ppa3IUYHbIM IPH3HAKAM, BBIMNOJHATE HEOOXOAWMBIE JOMOJHUTEIbHbIE
MIOCTPOCHHUS;

[1Py15 ymeHnue cBOOOJHO onepupoBaTh MOHATHAMMU: IUIOMAAb GUTYpBl, 00beM (DUTYpBI, BEINYMHA
yria, pacCTOSIHME OT TOYKH JO IIJIOCKOCTH, DPACCTOSIHUE MEXKIY NPSIMBIMH, PACCTOSIHHUE MEXIY
TUIOCKOCTSIMH, TUIOIIAAb cepsl, IUIO0IMIAh MOBEPXHOCTU MUPAMUJIBI, TPU3MBI, KOHYCA, IWIMHIPA, 00BEM
Ky0a, TpSAMOYTOJIbHOTO 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 HCIOJIb30BaTh I'€OMETPUYECKUE OTHOILEHUS, HaXOAUTh TI'€OMETPUUYECKHE BEJIMYMHBI (JUIMHA,
yToJ1, TUI0IIa/lb, 00BEM) MPH PELICHUHU 3a]1a4 U3 IPYTHX y4EOHBIX MPEAMETOB U U3 pealbHON KU3HU;

[1Py19 ymenue BbIOMpaTh MOIXOASIINN METOA A pelieHHs 3afayd; MOHHMAaHHE 3HAYUMOCTHU
MaTEeMaTHKU B W3YYEHHM MPHUPOJIHBIX M OOILECTBEHHBIX MPOILIECCOB U SIBJICHHM; YMEHHE PAcliO3HAaBaTh
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IIPOSIBJICHUE 3AaKOHOB MATEMaTUKA B HCKYCCTBE, YMEHHE IPUBOAMTH INPUMEPBl MaTEMaTHYECKHX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKU.

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

3aganue:

1.0cHoBanue mpsSMOW MPHU3MBI - TPEYrOJbHHUK, CTOPOHBI KOTOPOro paBHBI 4 M, O0KOBOEe pedpo
npu3Mbl paBHo 8 M. HaliuTe ruonaab noiaHoW MOBEPXHOCTH TPU3MBI.

2.0cHOBaHHUE MPSIMOH MPU3MBI — MTAPAJLIEIIONPAMM CO CTOPOHAMHU 4 ¢M U 6 CM U YTJIOM MKy HUMH 60°,
Bricora npu3mb 12 cm. HaliTy OJIHYIO TOBEPXHOCTH U OOBEM.

MHOrorpaHHMKOM Ha3bIBA€TCsl TEJO, OrPAaHUYEHHOE IUIOCKMMU MHOroyrojpHukamu. OOmue
CTOPOHBI CMEKHBIX MHOTOYI'OJIbHUKOB Ha3bIBalOT pedpaMu MHOTOI'paHHUKA. MHOIOyrojbHUKH, KOTOpBIE
OrPaHUYMBAIOT MHOTOTPAHHUK, HA3bIBAIOTCS €ro rpaHsiMM. ['paHM MHOrOrpaHHHMKa, CXOJSLIMECS B
OJIHOM TOYKe, 00pa3yl0T MHOTOTPAHHBIN yroJjl; BEPIIMHBI TAKUX MHOTOTPAHHBIX YIJIOB HAa3bIBAIOTCS
BepIIMHAMH MHororpaHHuka. IIpsmMele, coennHstonMe aBe Kakue-HUOYb BEPILIMHBI, HE JIeXKalIUe Ha
OJIHOM IpaHHU, HA3bIBAIOTCS AMArOHAJISIMH MHOTOTPAHHHUKA.

IIpu3ma — MHOTOrpaHHHUK, JBE TIPaHU KOTOPOIO SBISIIOTCA PaBHBIMH MHOI'OYI'OJIbHHUKAMHU,
JCKAIIMMU B MAapaUICIIBHBIX IINIOCKOCTAX, a OCTAJIBHBIC I'paHHW — IMapauicjiorpaMMamMu, HMCIOIIUMHA
001111e CTOPOHBI C STUMU MHOT'OYTOJIbHUKaMH.

HpﬂMaﬂ IIpru3Ma Ha3bIBaCTCA HpaBHHLHOﬁ, €CJIn €€ OCHOBAHHA — NPABUJIbHBIC MHOTI'OYT'OJIbHUKH.

Ilnomanb0 MOJIHONM NMOBEPXHOCTH IPU3Mbl Ha3bIBaeTCs CyMMa ILIOLIaJ el Bcex ee IpaHed, a
IUIOINA/IbI0 00KOBOI MOBEPXHOCTH IIPU3MbI — CyMMa ILJIOLIA/IeH e OOKOBBIX I'paHeH.

S,,,=2S,,, +S

IInomaas 60KOBOI MOBEPXHOCTH MPSMOM MPU3MBI pPaBHA MPOU3BEIACHHUIO MEPUMETPA OCHOBAHUS
Ha BBICOTY IIPU3MBI.

6ok

860k = P ’ h
O0BLéM l'[pﬂMOfI IPU3MbI PaBC€H IMPOU3BCACHUIO IIJIONIaA OCHOBAHUA Ha BBICOTY.
V=S, -h

IMopsaaok BbIMOTHEHHS] PA0OTHI:

1) BbINOTHHUTE YePTEK

2) 3ammcarth KpaTko yCIOBUE 33aa49i
3) OdopmuTs pelieHue 3aaadu

Xoa paGoTsI:

3agauya 1: OcHoBaHue npsMON MpU3MBI - poMO ¢ BbicoTol 2 M. IInomans OOKOBOM MOBEPXHOCTH
IIpU3MBI paBHa 96 M, a TUTONIA T TTOTHOM ITOBEPXHOCTH paBHa 128 av’. Haiizure BBICOTY IIPU3MBI.

Pemenue

O0603HaYMM CTOPOHY OCHOBaHHS @, @ OOKOBOE pedpo bPasHuMIly MeXTy IUIOMA b0 MOTHOM TTOBEPXHOCTH
NPU3MBI U TUIOIIA/IbE0 OOKOBOM MTOBEPXHOCTH MPU3MBI — 3TO YIBOCHHASI

Iiomaab OCHOBAHUS IPU3MBI.
'
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Seu™2a=>2a=128-96=32 = g=16

Sex = 4ah =96 = h=-2—4=l,5 (am)
Orser: 1,5 nm. ®
3agaua 2: OcHOBaHUE NPSIMON NPU3MBI - IPSIMOYTOJIBHBIN TPEYTOJIbHUK, KaT€Thl KOTOPOI'O PaBHBI
5 Mu 12 M, 6okoBoe pedpo npusmMbl paBHo 10 M. Haligure mioria e mogHONH MOBEPXHOCTH IMPU3MBI.

Pemnenne

A,

AC =5 +12% =13

Som = 28, 40 + S_-u,a,n + Ssﬂ,c,v:' + S.A‘.-fLC.E

S =2*0,5*5*12+5*10+12*10+13*10=60+300=360 M
Otser: 360 M°.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHHe

Kpurtepun ounenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu padoTa BBIOJIHEHA B MOJHOM 00BEME C COOIMIOJIEHUEM
HEOOXOIMMOM TOCIEeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWJIBHO W aKKypaTHO BBITIOJTHEHBI BCE
3alUCH U BBIYUCIICHUS.

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

Ouenka "yI10BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IMO3BOJISET IMOJYYUTh MPABWIBHBIE PE3YNbTaThl U BBIBOJBI; B XOJE
MIPOBEEHUS pabOThI ObUIN AOMYILIEHBI OIIUOKH.

Ouenka "Hey10BJ1eTBOPUTEIbHO' CTaBUTCS, €CJIH pabOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJIHEHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja
IIpakTuyeckoe 3ansaTue Ne 50
«Pemenue 3a1a4 Ha NMPaAMUIY»
eab padoTbi: HayuuThes pemars 3aj1auu ¢ MUPAMUI0N
BbinosiHeHune pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:
IIP610 ymenue omnepupoBaTh MOHATUSMH: MHOTOIPDAaHHHMK, CEYEHHE MHOTOTpaHHUKA, KYO,
napajuiefienunes, npusMa, nupamuaa, Gurypa u noBepXHOCTh BpallleHus, LIUIUHAP, KOHYC, map, cdepa,

ceyeHHss (UTYphl BpalleHMs, IJIOCKOCTh, Kacaromascs cdepbl, LUIMHIAPA, KOHYCa, IUIOIAIb
MOBEPXHOCTU MUPAMUJIBL, IPU3MBI, KOHYCa, [IMJIMHAPA, IIIOMaas cPepbl, 00beM Kyda, IpsIMOYTOJIbLHOTO
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napajiesienunea, MMpaMubl, IPU3Mbl, IUINHIPA, KOHYCA, Iapa; yMEHHE U300pa)kaTb MHOTOTPaHHUKH
U NTIOBEPXHOCTH BPALLEHUS, UX CEYCHUS OT PYKH, C IIOMOIIBIO YEPTEIKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX
CPEICTB; YMCHHME pAacCIO3HAaBaTh CHMMETPHUIO B IIPOCTPAHCTBE; YMEHHE DACIIO3HABATh IIPABHIIBHBIC
MHOT'OTpaHHUKU;

IIP611 ymeHue omnepupoBaTh NMOHATUSAMH: JIBUKEHHE B IPOCTPAHCTBE, MOAOOHBIE (DUIYPHI B
MPOCTPAHCTBE; MCIIOJIB30BaTh OTHOUICHHE IUIOMIAJICH MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (UTYp NpH
pEILICHNN 3a/1a4;

[TPG12 yMeHrEe BBIYUCISITH T€OMETPUYCCKHE BEIWYMHBI (IJIMHA, YTOJI, TUIOIIAh, 00hEeM, TUIOIIAb
IIOBEPXHOCTH), UCIOJIb3Yys U3y4EHHbIE (POPMYJIBI U METOBI;

[1P614 ymeHue BBIOMpaTh MOIXOASIINN M3Y4E€HHBIH METOJ JJSl PEIleHUs 3a/aud, pPacro3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKHUE MOJENIM B INPUPOAHBIX M OOLIECTBEHHBIX SBICHUAX, B
HUCKYCCTBE;, yMEHHE IIPUBOAUTH IIPUMEPBl MATEMATUYECKUX OTKPBITUNA POCCUHCKOM M MHUPOBOU
MaTEeMaTHYECKON HAYKU;

[1Py14 ymeHnue cBOOOJHO ONEpPHPOBATH MOHATHUSMH: TOYKA, MpPsMasi, IUIOCKOCTh, NMPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUI YroJl, ABYIPaHHBIM Yroi, TPEXTPAHHBIN yroJl, IEPEeCEeKaroIuecs, apajlIeIbHbIC U
CKpPELIMBAIOIIKECS MPsMBIE, MAPAJUICIBHOCTh U IMEPHEHIUKYISIPHOCTh NPSIMBIX M INIOCKOCTEH, YIOJ
MEXIY MpSIMBIMU, YTOJ MEXKIAYy MNPAMOHM M IIOCKOCTBIO, YIOJI MEXIYy IUIOCKOCTSIMM; YMEHHE
WCTOJIB30BaTh TPU PEHICHUH 33134 M3Y4YeHHBbIC (DAKThl U TEOPEMBI TUIAHUMETPUU; YMEHHE OIICHUBATh
pa3Mepbl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEepUpOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHHKA, NPAaBWIBHBI MHOTOTPAaHHHK, MPU3Ma, MUpaMuaa, GUrypa ¥ MOBEPXHOCTh BPAIICHUS,
LWINHAP, KOHYC, 1map, chepa, pa3BepTKa MOBEPXHOCTH, CEUEHUS KOHYCa U IIMIIMHJIPA, apalljelbHble OCH
WIM OCHOBAHMIO, CEUEHHUE I1apa, IIOCKOCTb, Kacaromasics ceppl, LUIUHAPA, KOHYCa; YMEHHE CTPOUTH
CeyeHHe MHOTOIPaHHUKA, U300pa)kaTb MHOTOIPAaHHUKH, (PUTYpbI M IOBEPXHOCTH BpAILCHUS, UX CEUEHMUS,
B TOM YHCJI€ C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB; YMEHUE MIPUMEHSTH CBOMCTBA FEOMETPUICCKUX (UTYP,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPE/IEICHUS U3ydaeMbIX (UTYp, BBIIBUTATh TUIOTE3bl O CBOMCTBAX U
NPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIM ONPOBEPraTh HX; YyMEHHE MPOBOIUTH
KiIaccuukanuoo (Uryp Mo pasMyHbIM [PU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE JOMOJIHUTEIbHbIC
ITOCTPOEHHS;

[1Py15 ymeHnue cBOOOJHO onepupoBaTh MOHATHAMMU: IUIOMAAb GUTYpsl, 00bEM (UTYpHI, BETUYNHA
yIjla, pacCTOSTHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE MEXKIAY IPSIMBIMH, PACCTOSHHE MEXIY
IUIOCKOCTSIMH, IUIOIIAAb C(epsl, IO lb MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IMIUHJIPA, 00BeM
KyOa, MpSAMOYTOJIbHOTO Mapajljiesienuneaa, MUpaMubl, MPU3MbI, LHWIMHIpa, KOHYyca, LIapa; yMEHue
HaXO/UTh OTHOIIEHHE 00bEMOB MOJIOOHBIX (PUTYD;

[IPyl6 ymeHue cBOOOJHO ONEPUPOBATH TMOHATHSAMH: JBUXKEHHE, MapauIeIbHBIH IEpeHocC,
CUMMETpHUS Ha TUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, peoOpa3oBaHue MoaooUs, NoJo0HbIe (HUTYPHI;
YMEHHE Paclo3HaBaTh PaBHbIE U MOJOOHBIE (PUTYPHI, B TOM UYHUCIE B MPUPOJIE, UCKYCCTBE, apPXUTEKTYPE;
YMEHHE HCIOJIb30BaTh I'€OMETPUUECKUE OTHOILEHHs, HAXOAUTh I'€OMETPHUYECKHE BEIWYHMHBI (JIHHA,
yToJ1, TUI0IIa/lb, 00BEM) MPH PELICHUHN 3a]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB U U3 peaIbHON KU3HU;

[1Py19 ymenue BbIOMpaTh MOIXOASIINN METOA A pelIeHHs 3afayd; MOHWMaHHE 3HAYUMOCTH
MaTEeMaTHKU B W3YYEHHM MPHUPOJHBIX M OOILIECTBEHHBIX MPOIECCOB M SBJICHUN; YMEHUE paclO3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B MCKYCCTBE, YMEHHUE IPUBOAMUTH IPUMEPBl MATEMaTUYECKUX
OTKPBITHHA POCCUMCKON M1 MUPOBOM MaTEMaTUYECKON HAYKHU.

MarepunanbHoe obecniedeHue:

WNHnnBuayanbHble 3a1aHNS, CIIPABOYHbIE MATEPUAIIbl, KOHCIIEKTHI JICKIIUH.

3aganue:

1.Haiinute 00beM NpaBUILHON YETHIPEXYTONBHOM MUpPaMU/IbI, BBICOTA KOTOPOH 4 ¢M, a TUaroHajb
OCHOBAaHUA 8 CM.

2. HaifTu mONHYI0O TOBEPXHOCTh MpPSIMOM MNHUpaMHIbl, B OCHOBAHHUU, KOTOPOH JICKUT
paBHOOEPEHHBIN TPEYTrOJbHUK C OCHOBaHMEM 5 cM U OOKOBbIMU cTopoHamu 6 cM. bokoBbie pedpa
nupamMujsl 12 cm.
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IMupamuaa — 370 MHOTOTPAaHHUK, COCTABJIEHHBIN U3 N—YTOJIbHUKA U N TPEYTOJIbHUKOB.

MHOTOyTOIbHUK - OCHOBaHHME TTUPAMUJIbI, TPEYTOJLHUKHN - 00KOBbIE I'PAHM C OOIICH BEPIIUHOM,
Ha3bIBACMOM BEePLIMHOM NHUpaMHAbl. lleprneHaukyisp, ONyLICHHBIM U3 BEPLIMHBI IIMpaMUIbl Ha €e
OCHOBAaHME, HA3bIBAETCS BHICOTOM MUPAMM/BI.

[Tnomaab MOHOM MOBEPXHOCTH MUAPAMUIBL:  Spomm = Sgox + Soc

V =£S()CH'H

OO0beM UpaMuIbL: 3

Ilpasunvnaa nupamuoa

[Iupamuna Ha3bIBa€TCSd NPABMJIBHOM, €CIIM €€ OCHOBAHUE — IPAaBWIbHBIA MHOTOYIOJIbHUK, a
OTPE30K, COCIUHSIONINI BEPIIMHY TUPAMUJIBI C IEHTPOM OCHOBAHUS, SABJISIETCS €€ BHICOTOM.

Bce OokoBble pebOpa MpaBWIBHOW NHUPaMUILI PaBHBI, a OOKOBBIC T'PaHU SIBISIOTCS PAaBHBIMU
pPaBHOOEAPEHHBIMU TPEYTOJIbHUKAMU.

Bricota OOKOBOM TIpaHM MPaBUIBLHOM NHPAMHJIbI, MPOBEIACHHAS W3 €€ BEPIIMHBI, HA3bIBACTCS
anogemMoii.

I[lnomanabs 00KOBOII MOBEPXHOCTH NMPABUJILHOW NMUPAMHIbLI PaBHA IOJOBUHE IMPOU3BEIACHHS
nepuMeTpa OCHOBaHHMs Ha anodemy.

1
Sﬁmc = E P()cn ’ f
H.ﬂomaﬂb HOJIHOﬁ HOBerHOCTI/I HpaBI/IJIbHOﬁ lII/lpaMl/l)II)I:
1
Snozm = SDCH +E P : I

ITopsinok BbINOJIHEHUs padoOThI:
1)BbInonHUTE YepTex

2)3anucaTh KpaTKO yCIOBHE 3aJjauu
3) Odopmurts perieHue.

Xoa paGoTsI:

3anaya 1: CtopoHa OCHOBaHMS TPABWIILHOW YETHIPEXYrONLHOW MUpaMHAbl paBHa 4 cM, a amnodema
o0pa3yeT C MII0CKOCTHIO OCHOBAHUSI yToJl B 60°. Haifiprre 1uiotmap mosHoi TIOBEPXHOCTH MMUPAMU/TBI

Pemenue:

5

)
EH =—BC =2
2
LESH =90°-60° =30° = SE = 2EH = 4
S =442 AB 4 AB" =2.4:4 1 4" = 45 (cw)
Otger: 48 on’,
3agava 2: OcHoBaHHE TMpaMUIIbI —poMO, aroHam kotoporo paBHel 30 cM 1 40 cM. BbicoThl GOKOBBIX

TpaHei, POBEACHHBIE M3 BEPIITMHBI TUPAMH/IBI, 00pa3yrOT ¢ BEICOTOM MMPAMUIBI YIJIBI, PAaBHBIC 30°. Haiiwire 0GbeM

[UpaMH/IBL.
Pemienmne:
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AC=40 = AH=HC=20
BD=30 = BH=HD =15

AB =2¢0? +157 =25

HE=%BC=|2,5

C[)opMa NMpeacTaBJdCHUsd pe3yjbTaTa: 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 BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIYILEHbI
2-3 Henmoyera.

Ounenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJIHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE
MIPOBEICHUS pa0OTHI OBUTH JOIMYIIEHBI OIIHOKH.

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

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

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

I[IP610 ymeHue omnepupoBaTh MOHITUSIMH: MHOTOTPAaHHHK, CEYEHHME MHOTOTPaHHHKA, KYO,
napajuieJIienuIe]], Mpu3Ma, nupamuaa, Gurypa u moBepXHOCTh BpaIllEHUs, IIWINHAP, KOHYC, map, chepa,
cedueHuss GUTYpHl BpallleHHUs, IUJIOCKOCTh, Kacawmasicsa cdepbl, LOUINHApa, KOHYyca, IUIOMaIh
MMOBEPXHOCTH MHUPAMU/IBI, IPU3MBI, KOHYCA, IIWJIUH/PA, IUIOMaab cepbl, 00beM Kyda, MPSIMOYTOJILHOTO
napajuieNienunea, MupamMuabl, IpU3Mbl, HWIHHIPA, KOHYCA, IIapa; YMEeHHe N300pakaTb MHOTOTPaHHUKU
Y TIOBEPXHOCTH BPAIIEHUS, UX CEUCHUS OT PYKH, C TIOMOIIHIO YEPTEKHBIX HHCTPYMEHTOB M JIEKTPOHHBIX
CPElICTB; YMEHHUE pacrno3HaBaThb CHMMETPUIO B MPOCTPAHCTBE; YMEHUE paClO3HaBaTh IPABHIIbHbBIC
MHOTOTPaHHUKH,

I[IPG11 ymeHue omepupoBaTh MOHITHSIMH: JBUKEHHE B IPOCTPAHCTBE, MOAOOHBIE (UTYPHI B
MIPOCTPAHCTBE; UCMOJIb30BaTh OTHOLICHHE IUIOMIAJCH MOBEpXHOCTEH M 00BEMOB MOJOOHBIX GUTYp IpU
pelIeHny 3a1ay;

[IP612 ymMeHue BBIYUCISITH TEOMETPUIECKHE BETUYUHBI (JIJTMHA, YTOJl, TUIONadb, 00BEM, TUIOIIA/Ib
MOBEPXHOCTH ), UCTIONIB3Ys U3YYCHHBIE POPMYIIBI U METOIBI;
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[IP614 ymenue BBIOMpaTh MOAXOMSIIMA M3yYEHHBIH METOM JUIS PEIICHUs 3aJadd, pacro3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHUECKHE MOJENU B TPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSX, B
HWCKYCCTBE; YMEHHE IMPUBOJWTH MPUMEPHI MATEMATHYECKUX OTKPBITUH POCCUUCKOM W MHPOBOU
MaTeMaTHYECKOU HAYKH;

[1Py14 ymeHue cBOOOJHO ONEpHpPOBATh MOHATUSAMH: TOYKA, MpsMasi, IUNIOCKOCThb, NPOCTPAHCTBO,
OTPE30K, JIyY, IUIOCKUI yroJj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, NEPECEKAIOIINECS, TAPAJIICIbHbBIC U
CKPEILMBAIOIINECS TPSAMBIEC, MApALIEIbHOCT, M IEPHEHIUKYIIPHOCTh INPSAMBIX M IUIOCKOCTEH, Yroj
MEXAY MpSIMBIMU, YTOJ MEXKIy MPAMOH U IIJIOCKOCTBIO, YIOJ MEXIy IUIOCKOCTSIMHM; YMEHHE
UCIOJIb30BaTh MPU PELICHUH 3a/1a4 U3Yy4eHHbIe (aKThl U TEOPEMBbl IUIAHUMETPUU; YMEHHE OLICHUBATh
pa3Mepsl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEepUPOBATh MOHATHSIMU: MHOTOTPAHHUK, CEYECHUE
MHOI'OI'paHHMKA, IIPAaBUIbHBIM MHOIOIpaHHMK, IPU3Ma, NMUpaMuia, Gurypa U NOBEPXHOCTb BpallECHU,
WIMHAP, KOHYC, map, chepa, pa3BepTKa MOBEPXHOCTH, CEUCHUS KOHYCA U IIMIIMHIIPA, TapaJlIebHbIe OCH
WA OCHOBaHMIO, CEYEHHUE IlIapa, IUNIOCKOCTh, Kacarowasics chepsl, HUINHIPA, KOHYCa; YMEHHE CTPOUTh
CeYeHHe MHOTOTPaHHUKA, M300pakaTh MHOTOTPAaHHUKH, (PUTYpHI ¥ TTOBEPXHOCTH BPAIICHUS, NX CCUCHHUS,
B TOM YMCJI€ C IOMOILBIO 3JIEKTPOHHBIX CPEJICTB; YMEHUE NIPUMEHATh CBOMCTBA FreOMETPUUECKUX (Uryp,
CaMOCTOSITENTFHO (POPMYIIMPOBATH ONPEIEICHUS N3YdaeMbIX (DUTYpP, BBIIIBUTATh TUIIOTE3bI O CBOMCTBAX U
IPU3HAKAX TEeOMETpUYECKUuX (uUryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; yMEHUE MPOBOIUTH
Kkinaccuukanuioo (Uryp MO pa3IUYHBIM TPU3HAKaM, BBIIOIHATH HEOOXOAWMBIC OIMOJIHUTEIHHBIE
IIOCTPOCHHS;

[1Py15 ymeHnune cBOOOJHO ONepupoBaTh MOHATHAMHU: TUIOMAAb GHUTYPHI, 00BeM (UTYpHI, BETUYNHA
yria, pacCTOSHHE OT TOYKH JO0 IUIOCKOCTH, PAacCTOSHHE MEXKIY MPSAMBIMH, PAacCTOSHHE MEKIY
TUIOCKOCTSIMH, TUIOINAAb CQepsl, IJIONIaIb MOBEPXHOCTH MMUPAMHUIBI, IPU3MBI, KOHYCA, IIMIUHIPA, 00beM
Ky0a, MpsIMOYroJbHOIO Mapajuiesienunesia, OTUpaMuabl, NPU3MblL, LUIMHIpPA, KOHYcCa, Iapa; yMEHHE
HAXO/IUTh OTHOIIEHHE 00bEMOB MOIOOHBIX (PUTYD;

[IPyl16 ymeHue cBOOOJHO ONEpUPOBaTh TMOHATHSAMHU: JIBUXKEHUE, NapajliesIbHbIi IepeHoc,
CHMMETpHS Ha TUIOCKOCTH M B MPOCTPAHCTBE, IOBOPOT, peoOpa3oBaHue MOA00Hs, TOJO0OHBIE (BUTYPHI;
YMEHHUE paclio3HaBaTh paBHbIE M MOJO00HBIE (UTYPBI, B TOM YHUCIIE B IPUPOE, UCKYCCTBE, APXUTEKTYPE;
YMEHHE HCIOJb30BaTh I€OMETPUYECKHE OTHOIIEHHUS, HAXOJIUTh T€OMETPUYECKHE BEIMYMHBI (AJIMHA,
yToJ1, IJI0IIa b, 00BEM) IPU PELICHNUH 33/1a4 U3 JIPYTUX YU4eOHBIX IPEAMETOB U U3 PealbHOM KU3HM;

[1Py19 ymenue BbIOMpaTh MOAXOASIIMN METOA AJI PEUICHHs 3a/ladyd; MOHMMAaHHWE 3HAYMMOCTHU
MaTeMaTHKU B U3yYEHHM NPUPOAHBIX M OOIIECTBEHHBIX MPOLIECCOB U SBJICHHI; YyMEHHE PaclO3HABATh
MPOSIBJIECHUE 3aKOHOB MAaTE€MaTUKU B HCKYCCTBE, yMEHHE IPUBOAMTH MPUMEPbl MaTeMaTHYECKHX
OTKPBITUNA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

MarepuanbHoe o0ecnieyeHue:

WNHauBuayanbHble 3aaHNsL, CIPABOYHBIE MaTEpUabl, KOHCIIEKTHI JIEKIIUH.

3aganue:

1. Omnpenenute Bux u HaWgute nepumerp cedeHuss kyba ABCJ/IA;B1Ci/l; miockocTsio,
npoxoasuiei yepes pedpo A1/l u cepenuny pedpa BB, ecnu nnuna pebpa kyba paBHa § cM.

2. Ompenenute BUA W Haiaure mepuMmerp cedeHus kyba ABCJIA1B1Ci/l; mmockocTsio,
npoxoaduiei yepez  Touku A, /| u cepeauny pedpa CCq, ecnu anunHa pedpa Kyda paBHa 4 cM.

Ilopsinok BbINOJTHEHHS PA0OTHI:

1) BbINOTHHUTE YePTEK

2) 3ammcarh KpaTKO YCIIOBHE 3a/1aud

3) Odopmuts pereHne 3aaa4n

Xon paborsr:

3anaua 1: [lan xy6 ABC/[A1B1C/[1. Jlokaxure, uTo cedeHue Kyda rockoctbio 41C1K, e Touka
K - cepenuna /[C - Tpanernusi.
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B,

A D
Pemenne: MK||A1C1, notomy uto (A1/1C1) mnapamrensha (A4C), a MK u AiCy - nuHuH
nepecedyeHuss ATuUX Iiockocte. MK||A1Cy, AlM‘hU C1K, MK#A;Cy, 3naunt MA;C1K - Tpamenys.
3agaua 2:
Han xy6 ABC/[A1B1C1/11. Jokaxure, 9To ceueHne Kyoa miockocThio A181K - mapannenorpamm.

B,

Pemenune: (AA1B1)||(A11C), o A1B1||IC w A1B1=JIC. (AA:/11)||(BB1C1), T0 A/||B1C, 3Hauut
A1B1C/] - mapamienorpamm.

®opma npeacTraBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33aJaHUE.

Kputepun onenkmn:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEe0OXOIMMOM TOCIIeN0BaTEIbHOCTH JEHCTBHUI; B OTBETE MNPAaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIlUCH U BBIYUCIICHHUS.

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

Ouenka "ya0BJI€TBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBIIMOJIHEHHOM YacTH TAaKOB, YTO IO3BOJISET IMOJMYYUTh NMpPAaBUJIbHBIE PE3YyJibTaThl U BBIBOJBI, B XOE
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ounenka ""Hey10BJIETBOPUTEJIBHO'" CTaBUTCS, €CIM paboTa BBHIIOJIHEHA HE MOJHOCTBHIO WIH 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENATh MPABUIIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja
IIpakTHyeckoe 3ansaTue Ne 52
«Pemenue 3a1a4 Ha UUJIHHAP
eab padoTni: HayuuThes pemars 3a1auu ¢ HHIMHIPOM
BeinosiHenue padorsl crnocodcTByeT GOPMHPOBAHMIO!
IIP610 ymenue omnepupoBaTh MOHATUSMH: MHOTOIPDAaHHHMK, CEYEHHE MHOTOTpPaHHUKA, KYO,
napajuiefienunes, npusMa, nupamuaa, Gurypa u noBepXHOCTh BpallleHus, LIUIUHAP, KOHYC, map, cdepa,

ceyeHHss (UTYyphl BpalleHUs, IJIOCKOCTb, Kacaromascs cdepbl, LIUIMHIPA, KOHYCa, IUIOIAIb
MOBEPXHOCTU MUPAMUJIBL, TPU3MBI, KOHYCa, WJIMHAPA, MIOMaas chepbl, 00beM KyOa, MPsIMOYTOJIbHOIO
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napajiesienunea, MMpaMubl, IPU3Mbl, IUINHIPA, KOHYCA, Iapa; yMEHHE U300pa)kaTb MHOTOTPaHHUKH
1 NTOBEPXHOCTHU BpAILIEHUs, UX CEUEHUS OT PYKH, C IOMOILIBIO YEPTEKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX
CPEICTB; YMECHME pacClO3HaBaTh CUMMETPHUIO B IIPOCTPAHCTBE; YMEHHE PACIO3HABaTh IPaBUJIbHbBIC
MHOT'OTpaHHUKU;

IIP611 ymeHue omnepupoBaTh NMOHATUSAMH: JIBUKEHHE B IPOCTPAHCTBE, MOAOOHBIE (DUIYPHI B
MIPOCTPAHCTBE; HMCIIOJIB30BaTh OTHOILICHHE IJIOMIAJeH MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (GUTYp TpHU
pEILICHNN 3a/1a4;

[TPG12 ymeHUEe BBIUYUCISTH T€OMETPUYCCKHE BETUYHHBI (JUTMHA, YToJl, IUIOMaah, 00bEeM, TUIOIIAh
IIOBEPXHOCTH), UCIOJIb3Yys U3y4EHHbIE (POPMYJIBI U METOBI;

[1P614 ymeHue BBIOMpaTh MOIXOASINMN M3YYEHHBIH METOJ JJISi PEIICHUsS 3a/Ja4H, PAaCIO3HABATH
MaTeMaTHueckue (akThl M MaTeMaTHYECKHUE MOJENIU B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE;, yMEHHE IIPUBOAUTH IIPUMEPBl MATEMATUYECKUX OTKPBITUNA POCCUHCKOM M MHUPOBOU
MaTEeMaTHYECKON HAYKU;

[IPyl4 ymeHnue cBOOOJHO OIEpUpOBaTh MOHATUSMU: TOUYKA, MpsAMasi, IUNIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUI YTrOoJl, ABYIPAHHBIA YIOJI, TPEXTPAHHBIN YIroJl, IEPECEKaoIUeCs, apajlleIbHbIe U
CKpPELIMBAIOIIKECS MPsMBIE, MAPAJUICIBHOCTh U IMEPHEHIUKYISIPHOCTh NPSIMBIX M INIOCKOCTEH, YIOJ
MEXIY NpPSIMBIMU, YOI MEXIy NPAMOH U IIOCKOCTBIO, YIrOJ MEXIYy IUIOCKOCTSIMHM; YMEHHE
WCTOJIB30BaTh TPU PEHICHWH 33/1a4 M3Y4YEeHHBIC (DAKTBI U TEOPEMBI TUIAHUMETPUH; YMEHHE OLIEHUBAThH
pa3Mepbl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEepUpOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHHKA, PAaBUIBHBI MHOTOTPAaHHHK, MPU3Ma, MApaMuia, GUrypa U MOBEPXHOCTh BpAIICHUS,
LWINHAP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHHs KOHYCA ¥ LIMIMHJPA, MapajuleIbHbIE OCH
WM OCHOBAHMIO, CEUEHUE I1apa, MIOCKOCTb, Kacaromascs ceppl, LUINHAPA, KOHYCA; YMEHUE CTPOMUTD
CeyeHHe MHOTOIPaHHUKA, U300pa)kaTb MHOTOIPAaHHUKH, (PUTYpbI M IOBEPXHOCTH BpAILCHUS, UX CEUEHMUS,
B TOM YHCJI€ C TIOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHSITh CBOWCTBA T€OMETPHUECKUX (QUTYD,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPENEICHUS U3y4aeMbIX (UTYp, BBIIBUIATh TUIIOTE3bI O CBOMCTBAX U
NPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIM ONPOBEPraTh HX; YyMEHHE MPOBOIUTH
KiIaccuukanuoo (Uryp Mo pa3IuyHbIM IPU3HAKaM, BBINOJHATE HEOOXOAWMBIE JOMOJHUTEIbHbIE
ITOCTPOEHHS;

[1Py15 ymeHnue cBOOOJHO OonepupoBaTh MOHATHAMMU: IUIOAAb GUTYpBl, 00beM (PUTYpPBI, BEINYHHA
yIjla, pacCTOSTHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE MEXKIAY IPSIMBIMH, PACCTOSHHE MEXIY
IUIOCKOCTSIMH, IUIOIIAAb cepsl, IUIO0IMIAlb MOBEPXHOCTU MUPAMU/IBI, TPU3MBI, KOHYCA, IUIMHIPA, 00BEM
KyOa, MpSAMOYTOJIbHOTO Mapajljiesienumneaa, MTUpaMubl, MPU3Mbl, LMIUHApPA, KOHYyca, IIapa; yMEHHE
HaXO/UTh OTHOIIEHHE 00bEMOB MOJIOOHBIX (PUTYD;

[IPyl6 ymeHue cBOOOJHO ONEpPUPOBATH MOHATUSAMHU: JIBUKEHHE, NapalieIbHbIH IMepeHoc,
CUMMETpHUS Ha TUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, peoOpa3oBaHue MoaooUs, NoJo0HbIe (HUTYPHI;
YMEHHE paclo3HaBaTh paBHbIE U MOJ00HBIE (PUTYPHI, B TOM YKCJE B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE;
YMEHHE HCIMOJIb30BaTh I'€OMETPUUECKUE OTHOILEHUS, HaXOAUTh I'€OMETpPUUYECKHE BEJIWYMHBI (JUIMHA,
yToJ1, TUI0IIa/lb, 00BEM) MPH PELICHUHN 3a]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB U U3 peaIbHON KU3HU;

[1Py19 ymenue BbIOMpaTh MOIXOASIINN METOA A pelIeHHs 3afayd; MOHWMaHHE 3HAYUMOCTH
MaTEeMaTHK{ B W3YYEHHM MPHUPOJHBIX M OOIIECTBEHHBIX MPOILIECCOB U SBJICHHM; YMEHHE PAcliO3HaBaTh
IIPOSIBJIEHUE 3aKOHOB MATEMaTUKH B HCKYCCTBE, yYMEHHUE IPUBOAMTH IPUMEPBl MAaTEMaTUYECKHX
OTKPBITHHA POCCUICKON M MUPOBOM MaTEMaTUYECKON HAYKHU.

MarepunanbHoe obecniedeHue:

WnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MaTepUaIbl, KOHCTIEKTHI JIEKIIHA.

3aganue:
1.06wvem nunungpa 120 cM?, ero BeICOTa 3,6 CM.
Haiitn pagnyc nunusapa.
2. Beicota mununapa 12cM, paguyc ocHoBanust 10cMm. Lmmuap nepeceueH MIOCKOCTBIO TakK, 4TO B
CEYECHMH MOJy4dnIcs KBaapar. Haliiure paccTosHUE OT 3TOrO CEYEHUs 10 OCH.
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uauHap — Teno, NOJyYEHHOE IMPHU BPAIICHUM NPSIMOYTOJbHHUKA BOKPYT OCH, COJEpXKallled €ro
CTOpPOHY.

Kpyru Ha3pIBalOTCSI OCHOBAHMSAMM UMJMHIAPA, a OTPE3KU, COECAMHSIONIME COOTBETCTBYIOIINE
TOYKHM OKPY>KHOCTEH ATHUX KPYroB — O0pPasylOIUMMHM UMJIMHApPA. Y UWIMHApPA OCHOBAaHUS PaBHBI U
napajuieNbHbl 1 00pa3yroIIKe TakKe PaBHbI U MapajljielIbHbl MEXKIY COOO.

Ocbl0 NWJIMHAPA HAa3bIBACTCS MpsAMasi, MPOXOJAIIas Yepe3 LIEHTPbl OCHOBAaHUM, MapajieNbHas
00pa3yromum.

bokoBasi moBepXHOCTh LMJMHAPA — 3TO IOBEPXHOCTb, IOJYYEHHAs OT BpPAIICHUS CTOPOHBI
MPSAMOYTOJIBHUKA, TAPAJLIEIbHON OCH LUIUHAIPA.

BbicoTO# UMWIMHApPAa HA3bIBAETCS PACCTOSHUE MEXKIY OCHOBAaHUSAMM UWiMHApa. Pagumycom
LUJIUHIPA HA3bIBACTCS PAINYC €r0 OCHOBAHUSI.

Huanuap Ha3pBaeTCs NPSAMBIM, €CIH €ro o0pa3yrolue MePHeHAUKYISIPHBI IIOCKOCTSIM
OCHOBaHMM.

y .S, =27Rh;
HJ'IOH.[&,I[B OOKOBOI IMOBCPXHOCTH: oK

[Inomane MoIHON OBEPXHOCTH:
S,om=Ss,.12S,,, =22RN+27R;

noan 6ok OCH

S =2aR(h+R)

NOJIH

O0beM HUIHHpA: V =7R*h.

Ceuenue yurunopa — purypa MoydcHHAs B IEPECCUSHUH MITMHAPA TUIOCKOCTHIO.

CeucHue, MPOXOJAIICE Yepe3 OCh MMINHIPA, HA3bIBACTCS 0CeBbIM ceueHueM Y MPECTaBIsIeT co00M
MPSIMOYTOJIbHHK.

Ecnu cekyiias IiiocKoCTh MEPIeHIUKY/ISIPHA K OCH IIHJIHH/PA, TO CEYCHUE SBIISICTCS KPYTOM.

ITopsinok BbINoOJIHEHUs padoOThI:
1)BbInonHUTE YepTex
2)3anucaTh KpaTKO yCIOBHE 3aJjauu

Xox padoTsI:

3amaua 1.0ceBoe cedyeHWe IWIMHApPAa — KBaapar, Iwiomaabs koroporo Q. Haitaure miomanb
OCHOBAHUS IIMIIMHIPA.

Pemenue:

CTOpOHa KBaapara paBHaﬁ. Ona paBHa JUAMCTPY OCHOBAHMUA. HOZ—)TOMy miomaab OCHOBAaHHA

Q) _m

2 4

. Y
OTBeT: Socun. = 7,
3agaya 2. Beicota mwimHApa 6CM, paamyc OcHOBaHMS ScM. Haiinure miomaas CedeHHs,

MMPOBCACHHOTO MapaJUICIIbHO OCHU HNUJIMH/IPA HA paCCTOAHUU 4cMm OT Hee.

paBHa
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Pemenue:

Scea. = KM*KC,

OE=4cMm, KC=6cm.

Tpeyronsauk OKM — paBroOeapennsiii (OK = OM =R =5 cm),
tpeyronbHUK OEK — npsMOyrobHBbIi.

N3 tpeyronasauka OEK, o teopeme [Iudaropa:

£ - VOK? —OF* =\/25-16 =/9 =3
KM = 2EK = 2x3 = 6,

Seen= 6X6 = 36 cMm°.

OtBeT: Sceq= 36 cM?.

(I)opMa NnpeacTaBJICHUs pe3yjabTaTa: BhIIIOJTHCHHOC 3aJIlaHKE.

Kpurepun oneHku:

Ounenka "oTau4HO" CcTaBUTCS, ecnu paboTa BBINOJIHEHA B TOJTHOM OO0BEME C COOIIOJICHUEM
HEO0OXOIUMOM TOCIEA0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aUCH ¥ BBIUKCIICHUS.

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

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €CliM PadOTa BHIMIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISIET MOJIYYHTh MPABWIBHBIE PE3yIbTaThl W BBIBOJBI; B XOJI€
MpOBeIeHUs pabOTH! ObUTH TOMYIEHb! OLIHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BBHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABHIIBHBIX BBHIBOJIOB.

Tema 4.3 MHOrOrpaHHMKH M KpPyIJble Tesa
IIpakTnyeckoe 3ansaTue Ne 53
«Perenue 3a1a4 Ha KOHYC»
Iean padoTbi: HayunThcs pemaTh 3a1a4u Ha KOHYC

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[IPG10 ymeHue omnepupoBaTh NOHSITUSIMHM: MHOTOTPAaHHHK, CEYEHHE MHOTOTpaHHHKA, KYO,
napajiesienunes, pusMa, nupaMmuza, GUrypa u nmoBepXHOCTb BpallleHUs, LIWIMHIP, KOHYC, 1ap, cdepa,
ceueHuss (GUIYypbl BpallleHHUs, IUIOCKOCTh, Kacawoomasica cdepbl, LUUINHApa, KOHYyca, IUIOMaIb
MOBEPXHOCTU MHUPAMHJIbI, TPU3MBI, KOHYCa, IIMIMHAPA, TUIOMaAb chepbl, 00beM KyOa, IpSIMOYTOJIBHOTO
napajuiefienuneaa, NupamMuabl, TpU3Mbl, HIUINHAPA, KOHYCA, [Iapa; yMEHUE U300paxaTb MHOTOTPAHHUKH
U NIOBEPXHOCTH BPAILEHUs, UX CEYCHUS OT PYKH, C IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX
CPEIICTB; YMEHHWE paclo3HaBaTb CHMMETPHUIO B IIPOCTPAHCTBE; YMEHHE pACIIO3HABAaTh IPABUJIBHBIE
MHOTOTpaHHUKU;
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[IP611 ymeHnme omepupoBaTh MOHITHSMHU: IBIKEHHWE B TPOCTPAHCTBE, MOM00HBIC (HUTYpHI B
MIPOCTPAHCTBE; MCIIOIB30BaTh OTHOLICHHE IUIOMIAJICH MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (UTYp NpH
pEIICHNN 3a/1a4;

[TPG12 ymeHre BBIUUCISITH T€OMETPUICCKHIE BETUYHMHBI (JUTMHA, YToJl, TUIOIMA b, 00bEM, IIOMAIb
IIOBEPXHOCTH), UCIOJIb3Ysl U3y4EHHbIE (DOPMYJIBI U METOBI;

[1P614 ymeHue BBIOMpaTh MOIXOASIINN M3YUYEHHBIH METOJ JJS pEIleHUs 3a/auyd, pPacro3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKHUE MOJENIM B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE, yMCHHE IPUBOAUTL IPUMEPBl MATEMAaTUYECKUX OTKPBITUHA POCCUHUCKOM M MHUPOBOH
MaTEeMaTHYECKON HAYKU;

[1Py14 ymeHue cBOOOJHO ONEpPHPOBATH MOHATHUSMH: TOYKA, MpPsSMasi, INIOCKOCTh, IMPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUM YroJl, IBYIPAHHBIA YIOJI, TPEXTPAHHBIN YIroJl, IEpECEKaoIUecs, apajlleIbHbIe U
CKpPELIUBAIOIIKECS MPsIMBIE, IAPAJUICIbHOCTh U INMEPHEHIUKYISIPHOCTh NPSIMBIX M INIOCKOCTEH, YIOJ
MEXIY MpPSIMBIMU, YTOJ MEKIAYy MNPAMOM UM IIOCKOCTBIO, YIOJI MEXKIYy IUIOCKOCTSMM; YMEHHE
MCTOJIB30BaTh TPU PEHICHUH 33/1a4 U3Y4YeHHBIC (DAKThl U TEOPEMBI TUIAHUMETPUH; YMEHHE OLIEHUBAThH
pa3Mepbl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEpUPOBaTh MOHATHSIMU: MHOTOTPAaHHUK, CEYEHUE
MHOTOTpaHHHKA, NPAaBWIBHBI MHOTOTPAaHHHK, NMPU3Ma, MUpaMuaa, GUrypa ¥ MOBEPXHOCTh BpPAIICHUS,
LWINHAP, KOHYC, 1map, chepa, pa3BepTKa MOBEPXHOCTH, CEUCHHsI KOHYCa M LIMJIMHJPA, apajulelIbHble OCH
WIM OCHOBAHMIO, CEUEHHUE I1apa, INIOCKOCTb, Kacaromasics ceppl, LIUIUHAPA, KOHYCa; YMEHHE CTPOUTH
CeyeHHe MHOTOIpaHHUKA, U300pa)kaTb MHOIOIPAaHHUKH, (PUIYphI M IOBEPXHOCTH BpAILCHUS, UX CEUEHMUS,
B TOM YHCJI€ C IOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; yMEHUE MPUMEHSITHh CBOMCTBA FEOMETPUIECKUX (DUTYP,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPE/IEICHUS U3ydaeMbIX (UTYp, BBIIBUTATh TUIOTE3bl O CBOMCTBAX U
NPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIM ONPOBEPraTh HUX; YyMEHHE MPOBOIUTH
KiIaccuukanuoo (Uryp Mo paszIuyHbIM IPU3HAKAM, BBINOJIHATE HEOOXOAMMBIE OMOJIHUTEIbHbIC
IIOCTPOCHHS;

[1Py15 ymeHnue cBOOOJHO OonepupoBaTh NOHATUAMMU: IUIOMAAb GUTYphl, 00BEM (UTYpBI, BEINYUHA
yIjla, pacCTOsHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE MEXKIAY IPSIMBIMH, DPACCTOSHHE MEXIY
IUIOCKOCTSIMH, IUIOIIAAb cepsl, IUIO0IAb MOBEPXHOCTU MUPAMU/BI, IPU3MBI, KOHYCA, LIMIUHIPA, 00BEM
KyOa, MpSAMOYTOJIbHOTO Mapajijiesienuneaa, MUpaMubl, MPU3MbI, LHWIMHIpa, KOHYyca, LIapa; yMEHue
HaXO/UTh OTHOIIEHHE 00bEMOB MOJIOOHBIX (PUTYD;

[IPyl6 ymeHue cBOOOJHO ONEpPUPOBATH MOHATHUSMHU: JIBWKEHHE, NapaluieIbHbIH IMepeHoc,
CUMMETpHUS Ha IUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, peoOpa3oBaHue Mofaoous, noJo0HbIe GUTYpPHI;
YMEHHE Paclo3HaBaTh PaBHbIE U MOJOOHBIE (PUTYPHI, B TOM UYHUCIE B MPUPOJIE, UCKYCCTBE, apPXUTEKTYPE;
YMEHHE HCIOJIb30BaTh I'€OMETPUUECKUE OTHOILEHHs, HAXOJUTh T€OMETPUYECKHE BEJIMYMHBI (JUTUHA,
yToJ1, TUI0IIa/lb, 00BEM) MPH PELICHUHN 3a]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB U U3 peaIbHON KU3HU;

[1Py19 ymenue BbIOMpaTh MOIXOASIINN METOA AN pelIeHHs 3ajayd; MOHWMaHHE 3HAYUMOCTH
MaTeMaTUKU B W3YYEHMHM HMPUPOJHBIX M OOIIECTBEHHBIX MPOLIECCOB U SIBJICHMM; YMEHHE Paclio3HaBaTh
IIPOSIBJIEHUE 3aKOHOB MATE€MaTUKW B HCKYCCTBE, YMEHHE IPUBOAMTH INPUMEPBl MaTEeMaTHYECKHX
OTKPBITHHA POCCUMCKON M1 MUPOBOM MaTEMaTUYECKON HAyKHU.

MarepunanbHoe obecniedeHue:

WNHnnBunyanbHbIe 3a1aHKs, CIIPABOYHBIE MATEPUAJIbl, KOHCIIEKTHI JICKIIHUIA.

3ananue:

1. HaiitTu noiHyro MoBepXHOCTh KOHYCa, €ClIM 00pa3yrollas HAKJIOHEHA K IUIOCKOCTH OCHOBaHMS
O/, YIJIOM 30%u paBHa 12 cM. A paanyc OCHOBaHUSA § CM.

2. Haiftu mutomazbs 0ceBOro ceueHus KoHyca, eciii o0pasyrolas paBHa 15 cM, a paanyc OCHOBaHHS
4 cm.

PaccmoTpuM OKpyx)HOCTB ¢ IEHTpOM B Touke O u npsmyro OP, nepneHauKyIspHyO K IIIOCKOCTH
9TOW OKpYXHOCTH. KaxIyro TOYKy OKpYKHOCTH COeIMHUM C Toukoi P otpeskom. IloBepxHOCTS,
o0Opa3oBaHHasi 3TUMHU OTPE3KaMU, Ha3bIBAa€TCS KOHUYECKOM, a CaMi OTPE3KU — 00pa3yoIIUMHU KOHYCA.

Teno, orpaHMueHHOE KOHUYECKOH MOBEPXHOCTHIO M KPYIOM, Ha3bIBAeTCA KOHYCOM (puc. 2.2).
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Konunueckasi moBepXHOCTh — 00KOBasi MOBEPXHOCTh KOHYCa, KPYT — OCHOBaHMe KOHYyca, Touka P —
BepIIMHA KOHYca, 00pa3yroliue KOHMYECKOW MOBEpPXHOCTH — ofpa3ywmme KoHyca. Bece oOpasyromue
KOHyca paBHbI Japyr Apyry. Ilpsmas OP, mpoxopsias depe3 LIEHTp OCHOBAaHHS M BEPIIMHY KOHYcCa,
Ha3bIBAaeTCsI OCbK KOHyca. Och KOHyca NEpIEeHAUKYJIspHa K IUIOCKOCTH ocHoBaHus. Otpezok OP
Ha3bIBAETCS BBICOTOM KOHYCA.

Ecnn cekymasi miockocTh MPOXOJUT 4YEPE3 OChb KOHYCAa, TO IOJYyYEHHOE CEYEHHME Ha3blBaeTCs
0CEBbIM CeYEeHHEM.

IIpoBeném cexylyro MI0CKOCTh NEPIEHIUKYIIPHO K OCH KOHYca. JTa INIOCKOCTh NEPECEKAETCS C
KOHYCOM II0 KpPYTy M pa30uBaeT KOHyc Ha naBe yacTd. OJHa W3 yacTel mpeAcTaBisieT coOOH KOHYC, a
Jpyras Ha3blBaeTCsl yce4éHHbIM KOHYcoM. (M300pa3urte yceu€HHbIN KOHYC camocTosTenbHo. [locTpoiite
00pa3yromyto, BBICOTY.)

IInomanb 60KOBOIi MOBEPXHOCTH KOHYCA paBHA IPOU3BEIECHUIO IOJIOBUHBI JJIMHBI OKPYXHOCTU
OCHOBaHUS Ha 00pa3yIoLIyIo.

Sso =l

Ilnomaabs MoHON MOBEPXHOCTH KOHYCa paBHAa CyMME IUIOM[anM OOKOBOW IMOBEPXHOCTH U
IJIOIIAId OCHOBAHUSI.

S,,,, =ar(l+r)

nOJIH

60k

IInomanbs G0KOBOIi MOBEPXHOCTH YCeYEHHOI0 KOHYCA paBHA IIPOU3BENCHUIO MOITYCYMMBbI JJIMH
OCHOBaHHUI Ha 00pa3yIOLIYIO.

O01b€éM KOHYCa paBEeH OJHOM TPETH MPOU3BEICHUS TIJIOMIAU OCHOBAHMS HA BBICOTY.

V :%SOCH.h:%MZh

IMopsiiok BbINOJIHEHUS PA0OTHI:
1)BBIOTHUTE UepTex
2)3amnucarb KpaTKo YCJIOBHE 3a7a4u

Xoa paGoTsI:
3anava 1: [nomanps 60KOBON MOBEPXHOCTH KOHYyca paBHa 60 e, a panuyc OCHOBAaHUS PaBeH 6 M.
Haiinure paccrosiHue OT 11eHTpa OCHOBaHHMSI 10 00Opa3yroliel KoHyca.

Pemenue:
S
Sex = Arf =600 = vl =60
r=6=>£=ﬁg=10.
.

SO =JAS* —A0* = 10" —6° =8

i
1
1
|
|
1
]
'
1
I
'
'
I
+
|

1 I
Spgo ==+ A0 -O5 =—.6-8=24

o =lo]{.,{3:50}1=24=> 0H=2—4
C npyro¥ CTOpOHBI, 2 3

3agaua 2:PaccTrosiHue OT IIEHTpa OCHOBaHMs KOHYyca JO CE€peaMHBbl oOpasyrolleil paBHO 4 cMm, a

YroJji HakJIOHa O6p8.3y10H.[CI>i KOHYCa K INIOCKOCTU OCHOBAHUS pPaBCH 600 HaiiguTe 1miomaabk OCEBOrO
CCUCHUA KOHYCA.
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Sd= .ss:.v.-:sm 60"
MB—lwﬂ—z 60“--60"

TO ec'r!. AS.{& pannncroponunﬂ_ T :

i

1
MMD‘m AASB =5 —— = = —
SB " A5 "2

5B - 2M0-3 L

SW--u-;--AS-AB 60°——-8-8'{?—=16~/3(CM’)

Oreer; 1643 o,

(I)opMa NMpeacTaBJdCHusd pe3yjabTaTa: BhIIIOJIHCHHOC 3aJaHuC.

Kputepuu onenkmu:

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

Ouenka "'Xopomo' cTaBuUTCs, €CIIU BBINOJIHEHBI TPEOOBAHUS K OIEHKE "OTJIMYHO", HO JOMYIICHBI
2-3 Henmoyera.

Ounenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJIHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJI€
MIPOBEJICHUS paOOTHI OBUTH JOIMYIIEHBI OIIHOKH.

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

Tema 4.3 MHOrorpaHHMKH M KpyIJible Teja
IIpakTuyeckoe 3anaTue Ne 54
«Pewmenne 3a1a4 Ha wap u cpepy»
Hean pabdorbi: HayuuThes pemars 3a1a4n Ha map u chepy

BbinosiHeHHne pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

IIP610 ymeHue omnepupoBaTh MOHATUSMH: MHOTOIPDAaHHMK, CEYEHHE MHOTOTpaHHUKA, KYO,
napajuiefienunes, npusMa, nupamuaa, Gurypa u noBepXHOCTh BpallleHus, IMIUHIp, KOHYC, 1Iap, chepa,
ceyeHHss (GUTyphl BpallleHHs, IJIOCKOCTh, Kacarouascs cdepbl, LUIMHIPA, KOHYCa, IUIOIAdb
MTOBEPXHOCTU MUPAMHUJIBL, IPU3MBI, KOHYCa, IWJIMHAPA, MIOIMaAs chepbl, 00beM KyOa, MPpsIMOYTOIbHOIO
napajJiesienunea, MMpaMuIbl, MPU3MBbI, IIUIUHIPA, KOHYCA, I1apa; yMeHUe H300paxaTb MHOTOTPAaHHUKHU
Y TTIOBEPXHOCTH BPAILEHUS, UX CEYEHUS OT PYKH, C IOMOUIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB;, yMEHHUE pacClO3HaBaTb CHUMMETPUIO B IIPOCTPAHCTBE, YMEHUE paCIIO3HABATh IIPAaBUIIBHBIE
MHOT'OTPaHHUKH;

I1P611 ymeHue omepupoBaTh MOHATHUSMH: JBWXKEHHE B IPOCTPAHCTBE, MOJOOHBIE (QUTYpHI B
MIPOCTPAHCTBE; UCMOJIb30BaTh OTHOLICHHE IUIOMIAJCH MOBEpXHOCTEH M 00BEMOB MOJOOHBIX GUTYp IpU
peLIeHuN 3a/1a4;

[IP612 ymMeHue BBIYUCIIATH TEOMETPUUECKUE BEITUYUHBI (JIJTMHA, YTOJl, TUIOIIaaAb, 00BEM, TUIOIIA/Ib
MOBEPXHOCTH), UCTIOJIB3Ys N3yUYEHHBIE (POPMYJIBI U METOMBI;

[1PG14 ymeHue BbIOMpaTh MOAXOASIIUN M3yYEHHBIH METOJ AJIs PELIEHUs 3aJadud, pacrno3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHUECKHE MOJENU B TPUPOAHBIX M OOLIECTBEHHBIX SBJICHUSX, B
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HWCKYCCTBE; YMEHHE IMPHUBOJUTH MPUMEPHl MATEMATHYECKUX OTKPBITUH POCCHICKOM W MHUPOBOM
MaTeMaTHUYECKOU HAYKH;

[IPyl4 ymenume cBOOOTHO OMEpUpPOBATH MOHATHUSAMH: TOUYKA, MpsiMasi, MJIOCKOCTh, MPOCTPAHCTRBO,
OTPE30K, JIyY, IUIOCKUM yroJj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, IEPECEKAIOIINECS, [TapaUIEbHbIE U
CKPEILMBAIOIINECS TPSAMBIEC, MAPALIEIbHOCTh M INEPIEHIUKYJIAPHOCTh NPSAMBIX M IUIOCKOCTEH, Yro
MEXIYy NPSIMBIMHM, YTOJd MEXAYy IPsIMOM U IUIOCKOCTBIO, YroJI MEXAYy IUIOCKOCTAMM; YMEHHUE
UCIOJb30BaTh IPU PELICHUH 33a/1a4 U3y4YeHHbIe (PAaKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHE OLIEHUBATb
pa3Mepsl 0OBEKTOB B OKPYKAIOIIEM MHUPE; YMEHHE ONEpUPOBATh MOHATHSIMH: MHOTOTPAHHHUK, CEYECHUE
MHOTI'OI'paHHMKA, IIPAaBUIbHBII MHOIOIpaHHMK, IPU3Ma, NMUpaMuia, Gurypa U MOBEPXHOCTb BpallECHU,
WIMHAP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUSHHsI KOHYCA U LIWIMHPA, apajuIeIbHbIE OCH
WIA OCHOBaHMIO, CEYEHHUE Ilapa, IIOCKOCTh, Kacaromasics cepsl, UINHAPA, KOHYCa; YMEHUE CTPOUTh
CeYeHHe MHOTOTPaHHUKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI 1 TIOBEPXHOCTH BPAIICHUS, HX CCUCHMUS,
B TOM YMCJI€ C IOMOILBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHATh CBOWCTBA T€OMETPUUECKUX (QUTYP,
CaMOCTOSITENTFHO (POPMYJIMPOBATH ONPEACICHUS U3Y4aeMbIX (DUTYpP, BBIIBUTATh TUIIOTE3BI O CBOMCTBAX U
IPU3HAKAX TEOMETpUYECKUuX (Uryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; YMEHUE IPOBOIUTH
kinaccuukanuioo (Uryp 1O pasIUYHBIM IPH3HAKAM, BBIMOIHATE HEOOXOAWMBIC JOMOJHUTEIHHBIE
IIOCTPOCHHS;

[1Py15 ymenune cBOOOJHO OnepupoBaTh MOHATHAMHU: TUIOMAAb GUTYPHI, 00BeM (UTYpHI, BETUYNHA
yria, pacCTOSHHE OT TOYKH JO IUIOCKOCTH, PAacCTOSHUE MEXKIY MPSMBIMH, PAacCTOSHHE MEKIY
TUTOCKOCTSIMH, TUIOIIAAb cepsl, IUIOMah MOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCa, HWIHHIpPA, 00beM
Ky0a, MpsIMOYroJbHOIO Mapajuiesienunesia, MTUpaMuabl, NPU3Mbl, LUIMHIpPA, KOHYcCa, IIapa; yMEHHE
HAXO/IUTh OTHOIIEHHE 00bEMOB MOIOOHBIX (PUTYD;

[IPyl16 ymeHue cBOOOAHO OMNEPUPOBATh MOHATUAMU: JBH)KEHUE, MapajuleJbHbI MEepeHoc,
CHMMETpHUS Ha TUIOCKOCTH M B MPOCTPAHCTBE, IOBOPOT, NMpeoOpa3zoBaHue Moa00us, M0T00HbBIe (DUTYPHI,
YMEHHUE paclio3HaBaTh paBHbIE M MOJ00HBIE (UTYPBI, B TOM YHUCIIE B IPUPOE, UCKYCCTBE, APXUTEKTYPE;
YMEHHE HCIOJb30BaTh I€OMETPHUYECKHE OTHOIIECHHS, HAXOJIUTh I€OMETPUYECKHE BEIMYMHBI (IJIMHA,
yroJ1, 013k, 00beM) IPU PELICHUH 3a7a4 U3 IPYTUX YUeOHBIX IPEIMETOB U U3 PealbHOM KU3HY;

[1Py19 ymenue BbIOMpaTh MOAXOASIIMN METOA AJI PEUICHHs 3a/adyd; MOHMMAaHHWE 3HAYMMOCTHU
MaTeMaTHUKU B U3YYEHHM HPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SIBICHUH; YMEHUE paclo3HaBaTh
MPOSIBIEHUE 3aKOHOB MATEMaTUKU B MHCKYCCTBE, YMEHHME IPUBOJAUTH IPUMEPhl MaTeMaTUYECKUX
OTKPBITUN POCCUMCKON U MUPOBON MaTEMaTUYECKON HAYKHU.

MarepuanbHoe o0ecnieyeHue:

WNHauBuayanbHble 3aaHNsL, CIPABOYHBIE MAaTEPUAIbl, KOHCIIEKTHI JIEKIIUH.

3ananue:

1.PaccrosiHEe OT IEHTpa IIapa JI0 CEKYIIEH TUIOCKOCTH PaBHO 8 M, a pajlyC CEYCHUsS TIOCKOCTHIO
paBeH 6 M. Haiinute paaunyc mapa u o0nem.

2. O6bem mrapa 12511 v°. Haiftu miomas ctepsl.

Cdepoii Ha3bIBaeTCsI MOBEPXHOCTh, COCTOSIIIAS U3 BCEX TOUYEK MPOCTPAHCTBA, PACIOJIOKEHHBIX Ha
JAHHOM pAcCTOSHHMM OT JaHHOM TOYKM. JlaHHas TOYKa Ha3bIBAeTCS WEHTPOM cdepnl, a naHHOE
pacctostHue — paaumycoMm cdepbl. OTpe30K, COSTUHSAIONINK TBe TOYKH Chepbl W MPOXOIAIIUN UYepes3
LEHTP, Ha3bIBAETCS AMaMeTpoM. Teno, orpaHudeHHOe Cepoii, Ha3bIBACTCS MIAPOM.

[ITap MOXHO MOJY4YUTH NPU BPAILICHUH IOJIYKPyra BOKPYr IHWaMeTpa. I'paHuned mapa CiyKUT
cepa.

[TnockocTh, uMemas co chepoil TOJBKO OJHY OOIIYI0 TOYKY, Ha3bIBAaeTCs KacaTeJlbHOM
IJIOCKOCTBI0 K cdepe. Paauyc cdepsl, mpoBenaéHHBIH B TOUKY KacaHHs cdepbl U IUIOCKOCTH,
MEPIEeHIUKYIISIPEH K KacaTelIbHON TIOCKOCTH.

Ceuenne mapa, MpoxoJsllee 4epe3 LEHTP, Ha3bIBA€TCA OOJbIIMM KPYIOM, HE NPOXOISAIIEE —
MaJbIM Kpyrom LleHTp GonblIOoro Kpyra COBMAgaeT ¢ HEHTPOM Ilapa, a IeHTp MaJloro Kpyra siBIseTrcs
OCHOBaHUEM MEPIEHANKYJIIAPA, OMYIIEHHOIO U3 LIEHTPa 1Iapa Ha INIOCKOCTh ATOTO Kpyra.
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Ceuenusi, paBHOOTCTOSAIIUE OT IIEHTPA, PaBHBI.
Paniyc OKpYKHOCTH, TIOJTydeHHOI TP TiepeceueHun chepsl paauyca R MIOCKOCTBIO, yAaleHHOMH

D2 2
OT 1IeHTpa chepshl Ha d , paBeH R*—d"

y S oy = 47R?
IL1omaab moBepxHocTH cepbl paBHA YUCTBEPEHHOM IIJIOMIAU OOJIBIIIOTO Kpyra: — /e .
4
Viapa == R*
3

O0bem mapa:
IHopsiaok BbINOJIHEHUS PA0OTHI:
1)BBIMOTHUTE YepTekK

2)3amnucarb KpaTKo YCJIOBHE 3aa4u

Xon padoThl:

3agaua 1: [Inomanes chepsr paBaa 100 M°. PaccrosiHue ot 1eHTpa cepbl 10 CEeKyIIeH TIOCKOCTH

paBHO 4 M. Haiinure panunyc ceueHus.

Penrenmne:

S =4nR’=lOOn=~R‘=25=:R=S

AD =VBD' - ABY = 5§ _ 3,9y
Orger: 3,

2
3agaua 2: [lnomanu cedyeHus mapa miaockocTeiopaBHa 1611 M™ , a miomans napauieabHOTO eMy

2 o
CEYEHMsI, MPOXOAIIEro Yepe3 LEeHTp mapa, paBHa 2511 M” . Hailtu paccrosiHue Mexay IMIOCKOCTIMU
CEUEHUH.

2

w =16n=>r' =16, r=4 M
TR =252 = R'=25,R=5m.

h=yR =7 =J25-16 =3 (M)

OtBer: 3 M
dopma npeacraBieHusi pe3yabTaTa: BHITIOJHCHHOE 3a/IaHHE.

Kpurepum ounenku:
Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIIOJIEHUEM

HEOOXOMMOM TOCIIEeI0BAaTeILHOCTH JICUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIlMCH U BBIYUCICHHUS.

Ouenka '"xopomo' CTaBUTCS, €CIIU BBIMOJTHEHBI TPEOOBAHMS K OIEHKE "OTIWYHO", HO JOMYIICHBI
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2-3 "Henmoyera.

Ouenka "'yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJE
MPOBEICHUS pa0OTHI OBUTH JOMYIIEHBI OIIHOKH.

Ouenka ""Hey/10BJIETBOPUTEJIbHO' CTaBUTCS, €CIIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CENATh MPABIIILHBIX BEIBOJIOB.

Tema 4.3 MHOrorpaHHMUKHU M KPYIJible TeJia
IMpakTnyeckoe 3ansiTue Ne 55
«Pemienue 3a1a4 Ha KOMOMHAIIMHA TeOMETPHYECKHUX TeJD)
Heanb padorbl: HayuuThes pemars 3a1a4i HA KOMOMHAIIMIO T€OMETPUUYECKUX Tel

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[IP610 ymenmwe omepupoBaTh MOHATUSMH: MHOTOIPAaHHHMK, CEYEHHE MHOTOTPaHHUKA, KYO,
napajiesienunes1, pusMa, nupaMmuaa, Gurypa u noBepXHOCTb BpallleHUs, LUIMHIP, KOHYC, map, cdepa,
ceuyeHHss (GUTYpHl BpAILICHHS, IUIOCKOCTh, Kacaromascs cQepbl, NUINHAPA, KOHYCa, IUIOIMAIb
MOBEPXHOCTU MHUPaMMJIbl, IPU3MBI, KOHYCa, LIMINHAPA, IUIOIaAb chepbl, 00beM KyOa, IpSIMOYTOJIbHOTO
napajuleJienunes1a, NupamMuabl, Ipu3Mbl, LIWINHIPA, KOHYCA, 1apa; yMEHUE N300pakaTb MHOIMOTPAaHHUKH
Y NIOBEPXHOCTHU BPAILEHUS, UX CEYEHMSI OT PYKH, C TOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHHME paclo3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHHUE pACIO3HABaTh IpPaBUJIbHbBIE
MHOTOTpaHHUKU;

[1P611 ymeHue omepupoBaTh MOHATHUSMH: JIBUKEHHE B IMPOCTPAHCTBE, MOAOOHBIE (DUTYPHI B
IIPOCTPAHCTBE; MCIIOJIb30BaTh OTHOUICHUE IUIOMIAJe MOBEPXHOCTEH M 00bEMOB MOJOOHBIX (UIYp NpH
pEeILIeHNH 3a]1aY;

I1P612 ymeHue BBIYUCIATH T€OMETPHUUECKUE BETUYMHBI (JUIMHA, YTOJ, IUIOMAAb, 00beM, IIONalb
MTOBEPXHOCTH), UCIIOJIb3Ys U3YYEHHbIE POPMYJIIbI U METOIBI;

[1P614 ymeHue BBIOMpaTh MOIXOASIINN M3Y4YE€HHBIH METOJ JAJS pelleHUs 3a/auyd, pacro3HaBaTh
MaTeMaThueckue (akThl U MaTeMaTHYECKHE MOJIEIM B NPUPOJHBIX U OOILIECTBEHHBIX SIBICHUSX, B
UCKYCCTBE; yMEHHE IPHUBOJUTH NPUMEPbl MATEMaTHYECKMX OTKPBITUI POCCUMCKOM M MHMpOBOMU
MaTeMaTHYECKOU HAYKH;

[1Py14 ymeHue cBOOOJHO ONEpPHPOBATh MOHATUSMH: TOYKA, MpsMasi, INIOCKOCThb, NMPOCTPAHCTBO,
OTPE30K, JIyY, TUIOCKHAM yroj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJi, NepeceKarolnecs, napajieIbHble 1
CKPEILMBAIOIINECS TPSAMBIE, MAPAUIENbHOCT, M MNEPHEHIUKYISIPHOCTh MNPSAMBIX M IUIOCKOCTEH, Yroi
MEXAYy MpsIMBIMU, YTOJ MEKIy MNPSAMOH U IIJIOCKOCTBIO, YTOJ MEXIY IUIOCKOCTSIMHM; YMEHHE
UCMOJIb30BaTh MPHU PEIICHUH 33a/1a4 U3y4YeHHbIe (PaKThl U TEOPEMBl IUIAHUMETPUH; YMEHHE OIIEHUBATh
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUPE; YMEHHE ONEepPUPOBATH MOHATHUSAMHU: MHOTOTPAaHHUK, CEYCHHE
MHOT'OI'paHHHKA, NMPaBUIbHBII MHOTOIpaHHHK, PU3Ma, MUpaMuaa, GUrypa U MOBEPXHOCTh BpAICHUS,
UWIMHIIP, KOHYC, Iap, cdepa, pa3BepTka MOBEPXHOCTH, CEYEHHS KOHYCa U IIMJIMH/pPA, apaJuleIbHbIE OCH
WIA OCHOBaHMIO, CEYEHHUE Ilapa, IIOCKOCTh, Kacawomasics chepsl, IUIUHIPA, KOHYCa; YMEHHE CTPOUThH
ceueHne MHOTOTpaHHHUKa, 1300pakaTb MHOTOIPaHHUKHU, (PUTYPHI U MOBEPXHOCTH BPAICHUSI, UX CEUEHUS,
B TOM YHCJI€ C TOMOIIBIO 3JIEKTPOHHBIX CPEJICTB; YMEHUE NMPUMEHSATh CBOMCTBA FreOMETPUUECKUX (UTYp,
CaMOCTOSITENIbHO (hOPMYJIUPOBATH ONPEAETICHUS U3y4aeMbIX (UTYp, BBIBUTATh TUIIOTE3bI O CBOMCTBAX U
NpPU3HAKAX TeOMETPUYECKUX (Uryp, OOOCHOBBIBATH MJIM ONPOBEPraTh HX; YyMEHHE MPOBOIUTH
KJaccupUKaluroo (GUryp MO pa3IudyHbIM MpHU3HAKaM, BBIIOJHATH HEOOXOIUMBIE JIOTIOJHUTEIbHBIE
IIOCTPOEHHS;

[1Pyl5 ymenue cBoOOAHO ONEepUpOBaTh MOHATHAMMU: IJIOMAAb GUTYPHI, 00beM (QUTYpbI, BEIHMYHHA
yria, pacCTOSHHE OT TOYKH J0 IUIOCKOCTH, PAacCTOSIHHUE MEXKIY MPSMBIMH, PAacCTOSHHE MEKIY
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IUIOCKOCTSIMH, IUIOINAAb cepsl, IUIO0IMIAAb TOBEPXHOCTH MUPAMU/IbI, IPU3MBbI, KOHYCA, [IMIUHIPA, 00beM
Ky0a, MpsMOYroJbHOTO MapajuieNienunesna, TUpaMUabl, MPU3MBL, LUIMHAPA, KOHYcCa, Iapa; yMEHHE
HaxOJIUTh OTHOIIICHHE 0OBEMOB MOJOOHBIX QUTYD;

[IPyl6 ymeHue CBOOOJHO OMNEPUPOBATh TMOHATHAMHU: JIBUKCHUE, NapaJUIeNbHBIA IEpPeHoc,
CUMMETpHUS Ha IUIOCKOCTH U B MPOCTPAHCTBE, IIOBOPOT, IpeoOpa3oBaHue noaoous, nogo0Hbe GUTypHI;
YMEHHUE paclio3HaBaTh PaBHbIC U MMOJ00HBIE (PUTYPHI, B TOM YUCIIE B MPUPOJE, UCKYCCTBE, apXUTEKTYpE;
YMEHHUE HUCIOJIb30BATh I€OMETPUYECKHUE OTHOIIEHUS, HAXOIUTh I'€OMETPUUYECKUE BEIMYMHBI (IJIUHA,
yroJl, IJIouia s, 00beM) MPH PEIICHUHU 3a1a4 U3 IPYTUX YUEOHBIX IPEIMETOB U U3 PeabHOM JKU3HU;

[1Py19 ymenue BbIOMpaTh MOIXOASIIUN METOA A pelIeHHs 3afadyd; MOHMMaHHE 3HAYUMOCTH
MaTeMaTHKU B U3YYEHHH NPUPOAHBIX M OOIIECTBEHHBIX MPOLIECCOB M SBJICHUH; YMEHHE PACIO3HABATh
IIPOSIBJICHUE 3AaKOHOB MATEMaTUKH B HCKYCCTBE, YMEHHE IPUBOAMTH IIPUMEPBl MaTEMaTHYECKHX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKU.

MarepuajibHoe o0ecnieyeHue:

WuauBuayanbHble 3a1aHNsL, CIPABOYHBIE MAaTEPUAIbl, KOHCIIEKTBI JIEKIIUH.

3ananmue:
1. B umiMHAp HAKJIOHHO BIMCAH KBaJpaT TaK, YTO BCE €r0 BEPIIMHBI JIE)KAT HA OKPYKHOCTSX

ocHoBaHMs. HalimuTe cTopoHy KBajpara, eCiiu BbICOTa MUJIMHIPA paBHA 2CM, a PaINyC OCHOBAHUS PaBEH
TcM.

ITopsinok BbINoOJIHEHUs padoOThI:
1)BbInonHUTE YepTex
2)3anucaTh KpaTKO yCJIOBHE 3aJjauu

Xox pabdoThI:

3anavya. B nunuHap BnucaHa npaBuUiIbHAs LIECTUYrosibHAs npusma. Halinute oTHomeHus oobema
IIPU3MBI K 00beMy LIMIMH/IpA.

Pemenmne:

Vapusn S,.. xh S

OCH.

Vuuﬂ. = 7ZR2 x h - ﬂRz

ag — R
s _ 3R24/3
OCH. 2
Vi _3R*V3 7 _3V3
Vv 2 TR 2x

YU
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Vn PU3M ﬁ

OtBeT: Y** = 2n

(I)opMa NMpEeacCTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HE0OXOIMMOM MOCIEN0BATEIbHOCTH JCHCTBUIl; B OTBETE€ MPAaBUILHO U aKKypaTHO BBIOJHEHBI BCE
3aIMCH U BBIYUCIICHUS.

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

Ouenka "ya0BJIETBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISICT MOJNYYUTh NPABHIBHBIC PE3YIbTAaThl U BBIBOJBI, B XOJIE
MPOBEACHUS PaOOTHI OBUIH JOTYIIEHBI OITHOKHY.

OueHka ""Hey10BJeTBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTu pabOTHI HE MO3BOJISIET C/IeNIaTh PABUIBHBIX BBHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH U KpyrJjble Teja
IIpakTnueckoe 3ansaTue Ne 56
«Pemienue 3a1a4 Ha KOMOUHAIIMY TeOMETPUYECKHUX TeJD»
Leawb padoTel: HayuuThes pemarh 3a1a4u Ha KOMOMHAITHEO TEOMETPUICCKUX TEI

BobinosiHeHHne pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

IIP610 ymeHue omepupoBaTh MOHATUSMH: MHOTOIPDAaHHHMK, CEYEHHE MHOTOTpPaHHUKA, KYO,
napajuiefienunes, npusMa, nupamuaa, GuUrypa u noBepXHOCTh BpallleHus, LIUIUHAP, KOHYC, map, cepa,
ceyeHHss (GUTyphl BpallleHMs, IJIOCKOCTh, Kacarouascs cdepbl, LUIMHIPA, KOHYCa, IUIOIAdb
MTOBEPXHOCTU MUPAMMJIbI, TPU3MBI, KOHYCA, IIMINHIPA, TUIOMAas chepbl, 00beM Kyda, MpSIMOYTroJIbHOTO
napajiesnenunea, MMpamMuIsl, IPU3MbI, IUIUHIPA, KOHYCA, 1apa; YMEHHE U300pakaTb MHOTOTPAaHHUKH
Y ITIOBEPXHOCTH BPALLEHUS, UX CEYEHUS OT PYKH, C IIOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB;, yMEHHUE paClO3HAaBaTb CUMMETPUIO B IIPOCTPAHCTBE;, YMEHUE paCIlO3HABATh IIPABUIIBHBIE
MHOT'OTPaHHUKH;

IIP611 ymeHue omepupoBaTh MOHATUSAMH: JIBUKEHHE B IMPOCTPAHCTBE, MOAOOHBIE (UTYPHI B
IIPOCTPAHCTBE; UCMOJIb30BaTh OTHOUIEHHE IUIOIMIAJCH MOBEpPXHOCTEH U 00BEMOB MOJOOHBIX (UTYp MpH
peLIcHUY 3a/1ay;

[TP612 yMeHue BBIYUCIATH TEOMETPUUECKUE BEITUYUHBI (JIJIMHA, YTOJ, TUIOIaAb, 00BEM, TUIOIA/Ib
MOBEPXHOCTH), UCTIOJIB3Ys U3yUEHHBIE (POPMYIIBI U METO/BI;

[1PG14 ymeHue BbIOMpaTh MOAXOASIIUN M3y4YEHHBIH METOJ AJIs PELIeHUs 3aJadud, pacrno3HaBaTh
MaTeMaTHueckue (akTbl M MaTeMaTHUYECKHE MOJENIU B MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE; yMEHHE IPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUHA POCCUHUCKOM W MHUPOBOMU
MaTeMaTHUYECKOU HAYKH;

[1Pyl14 ymeHue cBOOOJHO ONEpUpOBATh MOHATUSAMU: TOUKA, MpsAMasi, IJIOCKOCTb, MPOCTPAHCTBO,
OTpE30K, JIy4, INIOCKUH YTrOJI, IBYTPAHHBIN YIoJI, TPEXI'PAHHBIN YroJl, [IEPECEKAIOIUECs, [TapajlIeIbHbIE U
CKpPELIUBAOIINECS MPsMBIE, MAPAJUIETBHOCTh W MEPHNEHIUKYISIPHOCTh NPSIMBIX M IUIOCKOCTEH, YTOJd
MEXIY NPSAMBIMHM, YOl MEXAYy NPsIMOM U IUIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSMH; YMEHHE
WCIOJIb30BaTh MpPH pEIICHUU 3a/lad U3y4yeHHbIe (DaKThl U TEOpEeMbl IUIAHUMETPHUH; YMEHHE OLIEHHBATh
pa3Mepsl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEepUpOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEUEHUE
MHOTOTpaHHUKA, NMPaBUIbHBIA MHOTOTPAHHUK, NMpHU3Ma, NMUpaMuaa, GUrypa U MmoBepXHOCTh BpallleHus,
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LWINHAP, KOHYC, 1ap, chepa, pa3BepTKa MOBEPXHOCTH, CEUEHHsI KOHYCa ¥ LIMIMH]PA, apajuIeIbHbIE OCH
WIA OCHOBaHMIO, CEYEHHUE IIapa, INIOCKOCTh, Kacawomasics chepsl, IUIUHIPA, KOHYCa; YMEHHE CTPOUTH
CEeYeHHe MHOTOIrPaHHUKA, U300pa)xaTh MHOTOIPAaHHUKH, (PUIyphl U OBEPXHOCTHU BPAILCHMS, UX CEUECHNUS,
B TOM YHCJI€ C TOMOIIBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHATh CBOWCTBA T€OMETPHUECKUX (QUTYD,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPENEICHUS U3ydaeMbIX (UTYp, BbIIBUIATh TUIIOTE3bl O CBOMCTBAX U
NPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WJIM ONPOBEPraTh HX; YMEHHE IPOBOJUTH
Kkinaccuukanuoo (Uryp Mo pas3IuyHbIM IPU3HAKAM, BBINOJHATE HEOOXOANWMBIE JOMOJHUTEIbHbIE
IIOCTPOECHHS;

[1Py15 ymeHnue cBOOOJHO onepupoBaTh NOHATUAMMU: IUIOMAAb GUIYphl, 00BEM (PUTYpHI, BEINYUHA
yIjla, pacCTOsSHUE OT TOYKH JO IUIOCKOCTH, PAacCTOSTHUE MEKIY IPSAMBIMHU, PACCTOSIHUE MEKIY
IUIOCKOCTSIMH, IUIOIIAAb cepsl, IUIO0IIAb MOBEPXHOCTU MUPAMUIBI, IPU3MBI, KOHYCA, LIUIMHIPA, 00BEM
Ky0a, MpsMOYroJbHOTO Mapajliesienunesa, TUPaMUabl, MPU3MbL, LUJIMHApPA, KOHYCa, Iapa; yMEHHE
HAXOJUTh OTHOILIEHHE 00bEMOB MOI0OHBIX (HUTYD;

[IPyl16 ymeHue CBOOOAHO OMNEPUPOBATH TOHATUAMHU: JBH)KCHHE, TMapajUIeIbHBI MEepeHoc,
CUMMETpHUS Ha IUIOCKOCTH U B MPOCTPAHCTBE, IIOBOPOT, IpeoOpa3oBaHue nMoaoous, nogo0Hbe GUTYpHI;
YMEHHE PacllO3HaBaTh PaBHbIEC U M0I00HBIE (PUTYpHI, B TOM YKCJIE B IPUPOJIE, UCKYCCTBE, apXUTEKTYpE;
YMEHHUE HCMOJIb30BaTh I'€OMETPUYECKUE OTHOILEHUS, HAXOAUTh I'€OMETPUUYECKHE BEJIMYMHBI (JUIMHA,
yroJ1, IUI01Ia/lb, 00BEM) P PELICHUHN 3a]1a4 U3 IPYIUX y4eOHBIX MPEAMETOB U U3 PEeaIbHON KU3HU;

[1Py19 ymenue BbIOMpaTh MOIXOASIIMN METOA A pelIeHHs 3a7ayd; NOHMMaHUE 3HAYMMOCTHU
MaTeMaTHKU B U3YYEHHH IPUPOJHBIX M OOIIECTBEHHBIX NPOLIECCOB M SBICHUH; YMEHHE Paclo3HABATh
IIPOSIBJICHUE 3AaKOHOB MATE€MaTUKH B HCKYCCTBE, YMEHHE IPUBOAMUTH INIPUMEPbl MaTEMaTHYECKHX
OTKPBITHHA POCCUMCKON M1 MUPOBOM MaTEMaTUYECKON HAyKHU.

MarepunanbHoe obecneyeHue:

WNHnuBunyanbHble 3a1aHKs, CIIPABOYHBIE MATEPUAIIbl, KOHCIIEKTHI JICKIIU.

3ananmue:

1. B nwiuMHap HAKJIOHHO BIHMCAH KBaJpaT TaK, YTO BCE €r0 BEPIIMHBI JIEKAT HA OKPYKHOCTAX
ocHoBaHus. Haiinure cropoHy KBajpaTa, €Clid BbICOTA LIMJIMHAPA paBHa 2CM, a paJilyC OCHOBAHU S paBEeH
TcM.

ITopsinok BbINOJHEHHS PadOTHI:
1)BbInONHUTE YepTex
2)3anucaTh KpaTKO yCIOBHE 3aJjauu

Xoa padoThi:

3amaua Haiimute pammyc OCHOBaHUS IWIMHApPAa HAMOOJNbIIEro oObeMa, BIUCAHHOTO B KOHYC,
paanyc OCHOBaHHUs KOTOPOTO paBeH 3.

Pemienue:

B C

O603HauuM yepes h u r BBICOTY U pajilyCc OCHOBAHUS LIMJIMHAPA, BIMCAHHOTO B KOHYC C BEPIIUHOMN
A. PaccMoTpuM oceBoe ceueHue KoHyca — paBHOOeapeHHbIN TpeyronbHuk ABC ¢ Beicotoit AO = H u
ocHoBanueMm BC =2+ 3 = 6 (puc.2). [Inockocts ABC nepecekaeT UUINH/IP, BIUCAHHBIA B KOHYC, MO €r0
oceBoMy ceueHuto — npsamoyroiabHuky KLMN, rae Touku K u L nexar coorBeTcTBEHHO Ha oTpe3kax AB
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u 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

h=Hl1-1
OTKyJa 3 . Iyctb V(r)— o6bem mmmunpa, rae 0< r <3. Torma
V(r) = ar’h = zHr? 1- Do e
3 3

Haiinem naun6osbinee 3Hauenue ¢pynkuuu V(r)Ha npomexytke (0;3).

V'(r) = H(2r - r®) = Hr(2 -r).

[Tpomexytky (0;3)npuHaIIeKUT €AUHCTBEHHBIN KOPEHb ( I' = 2) nosydeHHoro ypaBHeHus. Eciau 0<
r <2, to V'(r)>0. ITosromy Ha mpomexytke (0;2)dynkmus V(r)Bospacraer. Eciam 2< r <3, o V'(r) <O0.
[TosTromy Ha mpomexytke (2;3)pynkuus V(r)yobiBaer. 3Hauut, B Touke I = 2¢ynkuus V(r)umeer
MakcumyM. CIieZIoBaTelIbHO, PaIuyC OCHOBAHUS IIMIIMHIpPA HAUOOJIBIIETO 00beMa, BIIMCAHHOTO B TAHHBII
KOHYC, PaBeH 2.

OtBeTt: I = 2.

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

Kpurepun oneHku:

Ouenka "oTau4HO'" cTaBUTCS, eciu paboTa BBIOJIHEHA B TOJHOM O0BEME C COOJIIOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCICTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3alHCU U BBIYUCIICHUS.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 Heyouera.

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €CliM paboTa BBHIIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJTHEHHOM YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yJAbTaThl U BBIBOJBIL, B XOJI€
MpOBe/IeHUs paObOTH! ObUTH TOMYIEHb! OLIHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CITM padOTa BHIMIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISET CAENaTh MPABIIIBHBIX BHIBOJIOB.

Pazgen S Teopust BeposiTHOCTEH M MAaTeMATHYECKAA CTATUCTHKA
Tema 5.1. DiieMeHTBI KOMOMHATOPUKH
IIpakTyeckoe 3ansaTue Ne 57
«Pemenne KOMOMHATOPHBIX 3a7a4. PasMenieHus, coueTaHusA ¥ MePeCTAHOBKN

Heabr pa6orepl: HayuuTbes OTIAMYATh COYETAaHUS OT pa3MEUICHHWH, MPUMEHSATh (QOpMymbl IS
BBIYHMCIICHHS BCEX BHIOOPOK 0€3 MOBTOPEHUH.

BbinosiHeHune pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

I1P68 ymeHue onepupoBaTh MOHATHAMU: CIyYaiHBII OMBIT U ciyyailHOe cOOBITHE, BEPOSTHOCTh
CIIy4alilHOTO COOBITHS; YMEHHE BBIYHMCISATH BEPOSITHOCTH C HCIIOJIIb30BAaHHEM TIpaHUuecKUX METOJIOB;
IPUMEHATH (POPMYJIBI CIOKEHUS U YMHOKEHHSI BEPOSITHOCTEH, KOMOMHATOPHBIE (DAaKThl U (OPMYJIBI IIPH
pelleHnr 3aJay; OLEHUBAaTh BEPOSTHOCTH peallbHbIX COOBITUH; 3HAKOMCTBO CO CIy4allHBIMU
BEIMYMHAMHU; YMEHHE MPUBOJAUTH IMPHUMEPHI MPOSBICHUS 3aKOHA OOJIBIIMX YHUCEN B MPUPOIHBIX H
0OIIIECTBEHHBIX ABJICHUSIX;
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[IPy4 ymenue cBOOOJHO ONMEpPUPOBAThH MOHATHUSMU: COUETAHUE, IMEPECTAHOBKA, YUCIO COYCTAHHM,
YHCII0 ePEeCTaHOBOK; OMHOM HbIOoTOHA; yMEHHE MPUMEHSATh KOMOMHATOPHBIE (aKThl M PACCYKACHUS IS
pelieHus 3a1ad.

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MaTCpUaJibl, KOHCIICKThBI JIGKI_[I/II\/JI.

3aganmue:

1. B copeBHoBanusx yyactByer 10 yenoBek, Tpoe U3 HUX 3aUMyT 1-e, 2-¢ u 3-¢ Mecto. CKOJIBKO
CYILECTBYET PAa3IMYHBIX BAPUAHTOB ?

2. W3 rpymmel, B KOTOpoH yduTcs 12 4enoBeK, HEOOXOIUMO BBHIOpPATh 3 YEIOBEKa B COBET
koyeka. CKOJIBKO CYIIECTBYET pa3iIHMuHBIX CIOCOOOB TaKOro BHIOOpA.

3. Ha KHWXHOH MOJIKE BBICTABJICHBI 8 KHUT Pa3iMYHbIX aBTOPOB. CKOJIBKO CHOCOOOB MMeEeTCs
JUTSl paCCTAaHOBKH 3TUX KHUT B pa3HOM MOpsiake?

IMopsiiok BbINOJIHEHHUSI PA0OTHI

1. Omnpenenute BUA BHIOOPKU 0€3 MOBTOPEHUS.

2. BeiOepere COOTBETCTBYIOIIYIO (POPMYIY JJIsl BBIYUCICHUS BOZMOYKHBIX KOMOMHAIIHIH.

3. TlpowsBenauTe BRIYHCICHUS, HCIIONB3Ys MOHATHE (akTOpHaa.

Xoa paGoTsI:

1.KonoBblit 3aMOK OTKpPBIBAETCs MOCIEI0BATEILHBIM HAOOPOM 4eThIpEX pasHbIx mudp. Tpebyercs
OTIPEICIUTh YHUCIIO BO3MOXKHBIX KOJOB, KOTOPBIE MOYKHO IMOA00PATH I TOTO 3aMKa.

Pemienue.

Bosmoxnbix 1mudp Bcero aecsars(1,2,3,4,5,6,7,8,9,0).Kaxnas waOpanHas KoOMOMHAmmsl Koja
OTJIMYAeTCsl OT ApPYyroil komOuHanuu XoTs Ol ogHou uudpoii(1,4,5,7 #2,4,5,7),mmb60 nopsiakom Habopa
onuHakoBbIx 1Udp(1,4,5,7#4,5,7,1),109TOMY I MOACYETA YHUCIIAa BO3MOXKHBIX KOMOWHAIUI KOJIOB
UCIOJIb3YeM (OPMYITy YUCIIA Pa3MEIICHUN.

2.DopMyiIa pa3MeleHHiT HMeeT BHI AT = ——

r—my!

.. LA LR A T N - T T O —
[pousBouM pacuer Ay = - e sraazi =10-9:8.7 =35040

. B Hamem cnydae n =4 ,m =10,

3.CKoJIbKO CYIIECTBYET CLIOCOOOB BbIOOPA TPEX YENOBEK U3 AECITH?
Pemenue.
B nmanHOM citydae mpu BEIOOpE IS HAC BaXKEH TOJIBKO COCTaB IO TPH YeJIOBEKA, MOPSIOK BHIOOpPA
pOJIM HE UTpaeT, HOTOMY B OTIMYHE OT IEPBOrO MPHMEpa YUCIO CIIOCOOOB MOJCUUTaeM Mo (popmyie
COYETaHUM.

o !
dopMyna codeTaHuil UMeeT BUAOCT = —

B namewm cnygae n=10, m=3.

mlin -t

. ol _ip!_7lagin
ITpoussBoaum pacyér: Cf, = PP =120.
4.CKONBbKO pa3iMyYHBbIX YETBIPEX3HAUYHBIX YHCEN MOXHO cocTaBUTh U3 1udpl,2,3.4 9 nudps He
MOBTOPSAOTCS)?
Pemenue.

[To ycrmoBHIO aHO MHOMKECTBO M3 YETHIPEX D3JEMEHTOB, KOTOpbIE TpeOyeTcs pacloyiOKUTh B
onpeneaéHHOM MOopsaKe. 3HAYUT, TPEOYETCss HAWTH KOJTUYECTBO MEPECTAHOBOK UX YETHIPEX PJIEMEHTOB.

®dopmyrna mepecTaHOBOK U3 T —3JIEMEHTOB UMeeT BUII:F, = n! B Hamem cimydae n =4.

[TpousBeném pacuét: Ay, =4!=4.3.2.1=24.

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

Kpurepun onenkmn:
Ouenka "oTJaMYHO'" CTaBUTCSA, €ClM paboTa BBHIMIOJHEHA B TMOJHOM OOBEME C COOJIOJIEHHEM
HEO0OXOIMMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
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3aMKCH U BBIYUCIICHUS.

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

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yJIbTaThl U BBIBOJBL, B XOJI€
MIPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJIBHO'" CTaBUTCS, €CJIU pab0Ta BBHIMOJHEHA HE TIOJHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CSNATh MIPABIIILHBIX BBHIBOJIOB.

Tema 5.2. Teopust BeposiTHOCTEH M 3JIeMEHTbI MAaTeMATHYECKON CTATUCTHKHU
IIpakTnueckoe 3ansaTue Ne 58

«Kaccuueckoe onpenesieHue BeposiTHOCTH. CBOWCTBA BEPOATHOCTEH, TeopeMa 0 CcymMMe
BeposiITHOCTel. BborunciieHne BeposiTHOCTEN»

Heﬂb paﬁoTbI: Hay4YUTbCA HAXOAUTb BCPOATHOCTU CO6BITPII>1, HCIIOJIB3YA  KJIACCHUYCCKOC
OIpeaACICHUC BEPOATHOCTU

BoinosiHeHHne pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

IIP67 ymeHue onepupoBaTh IMOHATUSAMH: CpeAHee apudMeTHuecKoe, MeauaHa, HauOojbllee U
HaMMEHBIIEEe 3HAYCHHs, pa3Max, AHMCIEPCHs, CTaHJApTHOE OTKJIIOHEHHWE YHCIOBOTO HabOpa, yMeHHe
U3BJIEKaTh, MHTEPIIPETUPOBATh MH(POPMALIMIO, IPEACTABICHHYIO B TaOIUIaX, Ha AUarpaMmax, rpadukax,
OTPaXKAIOILYI0 CBOWCTBA pEabHBIX IPOLIECCOB U SIBICHUN; IPEACTaBISITh MH(POPMALUIO C IOMOILBIO
TaOJIUI] U JMarpaMM; UCCIIE0BaTh CTATUCTHUUYECKUE JAHHBIE, B TOM YHCJIE C IPUMEHEHHEM IpaduyecKux
METOJ0B U JIEKTPOHHBIX CPEJICTB

I1P68 ymeHue onepupoBaTh MOHATUSAMU: CIy4YaiHbII ONBIT U ciy4yailHOe cOoOBbITHE, BEPOATHOCTh
CIIy4allHOTO COOBITHS; YMEHHE BBIYHCIATH BEPOSTHOCTh C MCIOJNb30BAHMEM TIpapUUeCKUX METOJI0B;
IPUMEHATH (POPMYJIBI CIOKEHHUS U YMHOKEHHS BEPOSITHOCTEH, KOMOMHATOPHBIE (DaKThl ¥ (OPMYJIBI MIPH
pellIeHnr 3aJay; OLEHUBAaTh BEPOSITHOCTUH peabHbIX COOBITUH; 3HAKOMCTBO CO CIy4allHBIMU
BEIMYMHAMHU; YMEHHME NPUBOJAUTH MpPHUMEPHI TMPOSABICHHUS 3aKOHA OOJBIIMX YHCENl B MPHUPOJHBIX U
OOIIECTBEHHBIX SBIICHUSX;

[IPyl2 ymeHue omepupoBaTh IOHATUSAMHU: HPSIMOYTOJIbHAs CHCTEMa KOOpPAMHAT, KOOPAWUHATHI
TOYKH, BEKTOpP, KOOPAHMHATHI BEKTOpA, CKAISIPHOE IPOU3BEIAECHHUE, YrOJ MEXIYy BEKTOpaMH, CyMMa
BEKTOPOB, MPOM3BEIEHUE BEKTOpA HA YHUCIIO; HAXOIUTh C MOMOIIBIO U3YYEHHBIX (OPMYN KOOPJIUHATHI
CEpEINHBI OTPE3Ka, PACCTOSHHUE MEKY IBYMsI TOUKAMH;

[1Py13 yMmeHue HaxoAuTh BEPOSTHOCTH COOBITHHM C MCIIOJIB30BaHMEM TIpaUUEecCKHMX METO/I0B;
MPUMEHSTh JUIsl pelieHusl 3a7a4 (OpMYIbl CIOKEHUS U YMHOXXEHHUS BEpOSITHOCTEH, (popMyiny HOJTHOM
BeposTHOCTH, (opmyny bepHymnu, koMOuHaTOpHBIE (akThl U (OPMYJbI; OLIEHUBATh BEPOSATHOCTH
peabHbIX COOBITHH; yMEHHE OIEepUpOBaTh TOHATUSAMU: CIy4yailHas BeIMYMHA, paclpeneeHue
BEPOSITHOCTEM, MaTEMaTUYECKOE OXHUAAHME, AMUCIEPCHs U CTAaHJAPTHOE OTKJIOHEHHE CIly4alHOU
BEJIMYMHBI, (QYHKUMU pacrpeneneHuss U IJIOTHOCTH PaBHOMEPHOTO, MOKAa3aTeIbHOrO0 W HOPMAIbHOIO
pacupenesieHnld; yMEHUE MCIOJIb30BaTh CBOWCTBA HM3YYEHHBIX DPAaCIpPENEICHUN I PELICHHs 3a1ad;
3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJBIIMX YHCEN, METOJIbl BBIOOPOYHBIX HCCIEAOBAHUN; YMEHHE
MPUBOANUTH PUMEPHI IPOSIBICHUS 3aKOHA OOJIBIINX YMCEI B IPUPOIHBIX U OOIIIECTBEHHBIX SBICHUAX;

[IPyl8 yMeHMe MOJenupoBaTh peaJbHbIE CUTYallMM Ha SI3bIKE MAaTEMaTHUKH;, COCTaBIATH
BBIPAKCHMS, YPABHEHUS, HEPABEHCTBA U UX CHUCTEMBI II0 YCIOBHUIO 3aJla4, UCCIEI0BATh IIOCTPOCHHBIC
MOJIETIM C HCIIOJIb30BAaHHWEM armapaTa ajreOpbl, HHTEPIPETUPOBATh MOJYYEHHBIH PE3yNbTaT; CTPOUTH
MaTEeMaTUYECKUE MOJEIIN C IIOMOIIBIO TEOMETPUYECKUX ITOHATUN U BEJIUYMH, PEIIATh CBA3aHHBIE C HUMU
MIPAKTHUYECKUE 3aJa4d; COCTABJIATH BEPOATHOCTHYKD MOJEIb W HMHTEPIPETHPOBATH IOJIYYECHHBINA
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pe3ynbTaT; pemiarh NPUKIAIHBIE 3aJaud CpPEeACTBAMH MaTeMaTHYeCKOro aHalii3a, B TOM YHUCIE
COILIMAJIEHO-9KOHOMHUECKOTO U (PU3MUECKOT0 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
HWMETh HOMEP, KpaTHbIN 57

3. TonOpackIBatOTCs ABa UTPAJHHBIX KYOHKa, MOJACYUTHIBAECTCS CyMMa OYKOB Ha BEPXHHX I'PaHSIX.
Uto BeposiTHEE- MOJTYUYUTH B CyMME 7HIIN8?

IMopsiiok BbINOJHEHUSI PA0OTHI

1. Ompenenute coObITHEA, BEPOSATHOCTH KOTOPOTO HYKHO BBIYUCIHUTD.

2. TlpocuwnTaiite obmiee ynciao(N) BO3MOKHBIX HCXOJIOB.

3. IlpocuwnraiiTe ynciao ucxomaoB(M), 6JaronpUATCTBYIOIMMUX HACTYIUICHUIO COOBITHS A.

) . m
4. Vcnonp3yite GOpMyITy ISl BRIYUCIICHHS BEPOSITHOCTH ONPEICIEHHOTO COOBITHS. FLA) = "

Xon paboTsl:

1.B ypHe 10 oquHaKoBbIX IO pa3Mepy U BeCy LIapoB, U3 KOTOPBIX 4 KpacHbBIX U 6roiayobix. 13 ypHbI
M3BIIEKaeTCs OJIMH map. KakoBa BEpOSTHOCTH TOTO, YTO M3BJICUEHHBIN MIAP OKAXKETCS TOTyObIM?

Pewenue.

1. CoObiTne A-«/3Bned4€HHBIN AP OKA3aICs TOIYObIM.

2. =micno N=10

3. umcio M=6

4. P ="=2=04

# ik

2.Bce narypanbhble yncia orl qo 30 3anucaHbl Ha OJJMHAKOBBIX KapTOYKaX U IMOMELIEHbI B YPHY.
[locne TmiaTenbHOTO TEpEMEIIMBAHMS KApTOYEK W3 YpPHBI H3BIIEKAaeTCS OAHAa KapTodka. Kakosa
BEPOSITHOCTH TOT0, YTO YUCIIO HA B3ATOW KapTOUKE OKaKETCsI KPATHBIM 57?

Pemenne.

1. CoOriTne A-«Ha B34TOM KapTOUKe YHCIIO . KpaTHOE 5».

2. =memo N=30

3. uncio m=6(uucina 5,10,15,20,25,30)

4. ) ="=2=n02,

L] a

3. U3 OykB cnoBa ougpgepenyuan Hayraj BeiOMpaeTca onHa OykBa. KakoBa BepOSTHOCTH TOTO,
4yTO 3Ta OykBa OyneT: a) riacHo, 0) cornacHoil, B) OykB CoObitue A-«Ha B3sTON KapTodke yucio .
KpaTHOE 5».

Pemenne.
CooObiTue A-«Hayraz BeiOpanHas OykBa OyAeT TIacHOM».
=memo N=12(-4ncio 6YKB B CII0BE)
qrci10 M=5(0yKBHI :u,e,e,u,a )
Pla) =T =" w 0417

11
qrciao M=7(0yKkBlI :0,p,,p,H,uy,1 )
CoobiTe B-«Hayran BeiOpanHas OykBa OyJeT COTIaCHOM.
=mcao N=12(-4ncio OyKB B CIIOBE)
P(E) =7=" 0,583

© o NSO ~wWwdE

Cobbitue C-«Hayran BeiOpanHas OykBa OyneT OyKBOH u».
=mcao N=12(-uncio OyKB B CIIOBE)
qrciao M=0(Takoi OYKBbI HET B JaHHOM CIIOBE)
PiAy=2=21=0p

n 1z

e
e
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®opma npeacTraBJeHUs pe3yIbTaTa: BbIIIOJIHEHHOE 3a/1aHNE

Kpurepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM

HEOO0XOMMOI TOCIIEIOBATEILHOCTH JCHCTBUI; B OTBETE€ NPABMJIBHO M AKKypaTHO BBIIIOJHEHBI BCE
3aIMCHU U BBIYUCICHUA.

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

Ouenka "'yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHOW YacTW TaKOB, YTO I1O3BOJISIET MOJIYYHUTh NPABHIIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJ€
MpOBeICHUS pabOTHI OBUTH TOMYIIEHBI OLIITHOKH.

Ouenka ""Hey/10BJIETBOPUTEJbHO' CTaBUTCS, €CJIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTH PaOOTHI HE MO3BOJISIET C/IENIaTh IPABIIBLHBIX BBIBOJIOB.

Tema 6.1. OcHOBBI TEOPUM MHOKECTB
IIpakTuyeckoe 3ansaTue Ne 59
«Cmnoco0b1 3aganust MHOKecTB. Onepanuu HaJ MHOKECTBAMM»
Leab padoThl: HAYYUTHCS BBHIIOJHATH ONEPAlUU HAJl MHOKECTBAMHU.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
[IPy2 ymeHue onepupoBaTh TMOHSATHSIMH: MHOXECTBO, TIOAMHOXKECTBO, OIEpaldd  HaJ
MHOKECTBaMH; YMEHHUE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT Uil ONUCAHUSl pPEeabHbBIX

HpOIIGCCOB %1 SIBJIGHI/Iﬁ %1 HpI/I pGHIeHI/II/I 3aJa4, B TOM YHCJIC U3 I[pyTI/IX yqe6HHx HpCJIMeTOB.
3aganue:

1.JlaHbI MHOKECTBA
A={m,n,k},
B={m.,n kI, p}.
C={m,nk,l}.

Brimonauts cnenyromue aeiicteus ANBuC.

2.JlaHbI MHOXKECTBA:

A=1b.c.d, e}.
B={d,e,l}.
C=1b,d,e,l},
D ={c. 1},
E=1{b,c}.

BoinonHuTsh crienyromme 1eUcTBUAC/A U B

14-5 B C.

3. HYCTB Ha PUCYHKC I/I306pa)KeHBI MHOXXCCTBa u
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KaKOMy MHOXXECTBY COOTBETCTBYET 3allITPUXOBAHHAA 0bnacTh?

A={a;b}, B={1;3;5}

4, Haiitu ipsiMOe TIPOU3BEACHUE MHOXKECTB

IMopsinok BbINOJHEHUSI PA0OThHI

1. [ToyuuTs y mpenogaBaTelis 3aIaHus AJI1 CAMOCTOSTEIILHON paOOTHI.
2. Pemnthb 3a71aHUs B TETPaIu

Xox paboTsi:

1.laHbl MHOXeECTBA:

A:{mznzk:p}:

B=1ik.p. 1},
C={m.nk,p,l},
D =1k, p},
E={m,n}.

Boimnonuuts cnenyromue nericteus ANBUC.

2. Jlausl muoxectBa A={a, b, c, d, e} u B={c, d, e, g, k}.
Haiitu mHOXecTBO B\A .

PasnocTeio MHOXeCTB B 1 A Ha3pIBaeTCsI MHOXKECTBO C, KOTOPOC€ COCTOHUT U3 BCCX DJJICMCHTOB

MHOXXECTBA B, He TIPUHA ISKAIINX MHOXKECTBY A . DjeMeHThl & U D mpuHamiexar MHOXeCTBY B, HO He
MPUHAIIEKAT MHOXKECTBY A.

Torma B\A ={g, k}.
4.B C.

3. IlycTh Ha pUCyHKE H300paKeHbI MHOYKECTBA 51

KaKOMy MHOXCECTBY COOTBETCTBYCT 3alITPUXOBAHHAA 00J1acTh?

Kaxc;[a;l TOYKa 3aHlTpHXOBaHHOﬁ o0iactu MNPUHAMJIC)KUT MHOXKXCCTBY C , HO HC MNPHUHAIJICIKUT

MHOXKCCTBY "d , 3HAYUT, MO OHNPCACIICHUIO PA3HOCTH JABYX MHOKCCTB 3alITPUXOBAHHAA 00J1acTh €CTh

C\A4

3. ano wmHOXkectBOo A = {3, 12, 18, 10}. M3 MHOXecCTBa YIOPSJOYCHHBIX Tap JEeKapTOBa

MHOECTBO, PABHOE

IMPOU3BCACHUSA Ax A4 , BBI6paHO IHOAMHOXKECTBO
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[Tapa (»ep , ©€CIM 4YHCIaXHWYynOpu JCJICHMd HAa S5 [al0T paBHbIE  OCTaTKH.

P,

Uemy paBHO KOJIMYECTBO Iap, IPUHALIEKAIIUX OTHOLIECHUIO

Haiinem ocTaTku OT JieleHMs DJIEMEHTOB MHOKECTBa AHa 5.
3=0-5+3 ocrarok paseH 3.
12=2-5+2 ocrarok paBeH 2.
18=3-5+3 ocrarox pasen 3.
10=2-5+0_ ocrarok pasen 0.
OnuHakoBbIE OCTATKHU MIPH JIeJICHUHU Ha 5 natot yucna 3 u 18.

3HauuT, 33JAHHOMY OTHOIIEHUIO NpuHaauexar napsl (3; 18) u (18; 3).

Ho maper (3; 3) u (18; 18) Takke mpuHaAIekKaT OTHOIICHHUIO P , Tak kak uucna 3 u 3; 18 u 18 npu
NEJeHUH Ha S5 J[alT OJMHAKOBbIE oOcTaTku. KonwdecTBO Bcex map, NpUHAMNIEKAIIMX JaHHOMY
OTHOIICHHUIO, PaBHO 4.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHNe

Kpurtepun ounenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBINOJIHEHA B MOJTHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIeI0BATEILHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alMCH U BBIUUCIICHUS.

Ouenka '"'xopomo' CTaBUTCs, €CJIM BBIOJTHEHBI TPEOOBaHUS K OIEHKE "OTIUYHO", HO JAOMYIICHBI
2-3 HenoueTa.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO MO3BOJISIET MONYYWUTh NMPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE
MpOBEACHUS PAaOOTHI OBUIA JOMYIIEHBI OITHOKY.

Ouenka ""Hey10BJI€TBOPUTEIBbHO'" CTaBUTCS, €CIIH pabOTa BBHITOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJITHEHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABUIIBHBIX BHIBOJIOB.
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