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1 BBEJAEHUE

BaxHylo yacTh TeopeTuueckoil u npodecCHOHAIBHOM MPAaKTUYECKOH MOJATOTOBKU O0YYarOIIUXCs
COCTABJISAIOT MPAKTUYECKUE 3aHATHS.

CoctaB u cojaepKaHME NPAKTUYECKUX 3aHATUN HallpaBieHbl Ha peanusanuio PenepanbHOro
roCyJJapCTBEHHOT'0 00pa30BaTEIbHOI0 CTAaHAAPTA CPEIHEro 001Iero 00pa3oBaHusl.

Benymieid  numakTU4ecKoM — IeNbI0  MPAKTUYECKMX — 3aHATHHA  sBiIsieTcs  (opMmupoBaHue
Ipo(eCCHOHATBHBIX MPAKTUYECKUX YMEHHUH (YMEHHMH pelarh 3ajaud 110 MaTeMaTuKe), HeOOXOAUMBIX B
MocIeAyIomel yaeOHOM 1eaTeTbHOCTH.

B cootBercTtBUM ¢ paboueil mporpammoii ydeOHOro mpenmera «MaTemaTuka» IMperlycMOTPEHO
IIPOBEJICHUE NMPAKTUYECKUX 3aAHITUH.

BeinmonHenue mnpakTHyecKuX pabdoT oOecrnedyuBaeT MOCTHKEHHE OOYYaroIUMUCS CIETYIOLINX
pe3yJIbTaToB:

I1P61 BnageHue MeToaaMu A0Ka3aTeNbCTB, AITOPUTMAMU PELICHUS 3a]1a4; yMEeHUue (pOopMyJInpOBaTh
OIlpe/ieNICHUs, AKCUOMbI U TEOPEMBI, IPUMEHATHh UX, IPOBOJAUTH JOKA3aTEJIbHBIE PACCYKICHUS B XOJE
peleHus 3a1a4;

[1P62 ymeHue onepupoBaTh MOHATUAMHU: CTEIEHb YWCIA, JIOTapu(M YHcia; YMEHHE BBINOJHATH
BBIUUCIICHUE 3HAUEHUI 1 npeoOpazoBaHMsl BIPAKEHHUM CO CTENEHAMH U Jorapudmamu, npeodpazoBaHus
TpOOHO-pAllMOHATIBHBIX BRIPAKECHHI;

IIP63 ymeHue omnepupoBaTh HOHATUSAMH: pallMOHAJIbHBIE, HpPpALMOHAIbHBIE, I10Ka3aTeNIbHBIE,
CTENEHHbIE, Jorapu(pMHUUecKue, TPUTOHOMETPUYECKUE YPABHEHMSI U HEPABEHCTBA, UX CUCTEMBI;

[IP64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIMS, HeNpepbiBHAs (QYHKLHUSA, [POU3BOAHASI,
1epBo0OOpa3Has, ONpEENICHHbI MHTErpai; yMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTAPHBIX (QYHKIIMM,
UCHOJIb3Yysl CIPAaBOYHBIC MAaTEpUalbl; UCCIEI0BATh B MPOCTEHIINX CiIydasx (PyHKIMM HA MOHOTOHHOCTB,
HaXO/JUTh HaAWOONbIIME W HAWUMEHBUINE 3HAYeHHS (QYHKUUH; CTPOUTh Tpa)MKd MHOTOUWIEHOB C
MCIOJIb30BAHUEM allapara MaTeMaTUUYECKOro aHajan3a; NIPUMEHSTh MPOU3BOAHYIO IIPU PELICHUM 3a/1ad
Ha JBW)KECHUE; pelllaTh MIPAKTUKO-OPUEHTUPOBAHHBIE 337aul HAa HAauOOJblINE U HAaUMEHbILINE 3HAYECHMUS,
Ha HaXxO0X/IeHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

[IPG5 ymeHue omnepupoBaTh MOHATHAMH: palUoHaldbHas (YHKUUSA, TMOKa3aTeabHas (QyHKUUA,
creneHHast pyHKIus, Jorapupmudeckas GyHKIMS, TPUTOHOMETpUYeckre QyHKIMH, 0OpaTHbIe (QYHKIMH;
YMEHHE CTPOUTh T'paUKHU U3YYEHHBIX (YHKIUH, UCIOJIb30BATh I'padUKH MPH HW3YYEHUH MPOLECCOB U
3aBUCUMOCTEH, NpU pelIeHUuM 3ajJad U3 JAPYruX Y4eOHBIX MpPEeIMETOB M 3ajay M3 peajbHON >KU3HU;
BbIpaXkaTh OpMyJIaMHU 3aBUCUMOCTH MEX1Y BEJIMUYNHAMU;

ITP66 ymeHue pemaTh TEKCTOBBIE 3a/1a4M Pa3HBIX TUIIOB (B TOM YMCIIE Ha MPOLEHTHI, TOJU U YacTH,
Ha JABW)XEHHE, padoTy, CTOMMOCTb TOBAapPOB U YCIIYT, HAJIOTH, 3a/1a4 U3 00JIACTH YIPABJIEHUS JTUYHBIMU U
ceMeHHBbIMU (PMHAHCAMU); COCTABIIATh BBIPAXKEHUS, yPAaBHEHHUS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO
3aJ1a4uM, UCCIIE0BATh MTOJYYEHHOE PEIIEHHE U OLIEHUBATh MIPABI0N0I00HOCTh PE3YJIbTATOB;

[IP67 ymeHue omnepupoBaTh MOHATUSAMH: CpeAHee apudmernueckoe, MeauaHa, HauOousbliee U
HauMEHbIIIEe 3HAYEHHUs, pa3Max, AMCIEPCHUs, CTaHIAPTHOE OTKJIOHEHHE YHCIOBOro Habopa; yMeHue
U3BJIEKaTh, MHTEPIIPETUPOBATh MHPOPMALIMIO, IPEACTABICHHYIO B TaOMUIAX, HA AUarpamMmax, rpadukax,
OTPaXKAIOIYI0 CBOMCTBA pealbHBIX IMPOLIECCOB U SIBICHUM; MPeNCTaBIsATh MH(OPMALMIO C MOMOIIBIO
TaOJUI] ¥ JMarpaMM; UCCIIeI0BAaTh CTATUCTHUYECKUE JaHHBIE, B TOM YHCJIEe C IPUMEHEHHEM IpauyecKux
METOJIOB 1 3JIEKTPOHHBIX CPECTB;

I1P68 ymeHue onepupoBaTh MOHATUAMU: CIyYaiHBII ONMBIT U ciy4yailHOe COOBITHE, BEPOSTHOCTh
CIIy4alilHOTO COOBITHS; YMEHHE BBIYHMCISATH BEPOSITHOCTH C HCIIOJIIb30BAaHHEM TIpaHUuecKUX METOJIOB;
IPUMEHATH (HOPMYJIBI CIOKEHUS U YMHOXKEHHS BEPOSITHOCTEH, KOMOMHATOPHBIE (DaKThl U (OPMYIIBI IIPH
pelleHnr 3aJay; OLEHUBAaTh BEPOSTHOCTH peallbHbIX COOBITUH; 3HAKOMCTBO CO CIy4allHBIMU
BEIMYMHAMHU; YMEHHE MPUBOJUTH IMPHUMEPHI IMPOSBICHUS 3aKOHA OOJIBIIMX YHUCENT B MPUPOIHBIX H
0OIIIECTBEHHBIX ABJICHUSIX;

I1P69 ymeHue onepupoBaTh MOHATHUSAMH: TOYKA, MpPsIMas, IIOCKOCTh, IPOCTPAHCTBO, JBYTPAaHHBIN
YTOJI, CKpeLIUBaIOINecs MpsMble, MapajlIeIbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX U IUIOCKOCTEH, Yroi

5



MEXy IPSIMBIMH, YTOJl MEXAY IPSIMON U IJIOCKOCTBIO, YTOJI MEXAY INIOCKOCTSIMH, PACCTOSIHUE OT TOUKU
70 TUIOCKOCTH, PACCTOSHUE MEXAY NMPSIMBIMHU, PACCTOSIHUE MEKIY IUIOCKOCTSIMM; YMEHUE HCII0JIb30BaTh
IpU pelIeHUH 3a/Jad HM3y4YeHHbIe (aKTbl M TEOpeMbl IUIAHUMETPUHU; YMEHHE OLIEHUBATh pPa3Mepbl
00BEKTOB OKPYKAIOIIEr0 MUPA;

[1P610 ymenue omnepupoBaTh MOHATUSMH: MHOTOIPDAaHHHMK, CEYEHHE MHOTOTpaHHUKA, KYO,
napajiesienune1, IpusMa, nupaMuza, Gurypa u noBepXHOCTb BpalLeHUs, LWIMHIP, KOHYC, 1Iap, cdepa,
ceuyeHHss (UTYphl BpALICHUA, IJIOCKOCTh, Kacawomascs cdepbl, NUINHIPA, KOHYCa, IUIOIAIb
MOBEPXHOCTU MHUPaMM/JIbl, IPU3MBbI, KOHYCa, LMINHAPA, IUIOaAb chepbl, 00beM KyOa, IpSIMOYTrOJIbHOIO
napajJiesienunes1a, MMpaMuIbl, TPU3MBI, IIMIUHIPA, KOHYCA, Iapa; YMEHHE U300pakaTh MHOTOTPAaHHUKH
Y TIOBEPXHOCTH BPAILCHUS, UX CEUEHUSI OT PYKH, C TOMOILBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHME paclo3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHHUE pACIIO3HABATh IPaBUJIbHbBIE
MHOI'OI'PaHHMKH;

[1P611 ymeHue omepupoBaTh MOHATUSAMH: JIBUKEHHE B IMPOCTPAHCTBE, MOAOOHBIE (DUTYPHI B
IIPOCTPAHCTBE; MCIIOJb30BaTh OTHOLICHHE IJIOLIAJeH MOBEpXHOCTEH M 00BEMOB MMONOOHBIX (Uryp mpu
pELIeHNH 3a/1a4;

I1P612 ymeHue BBIYUCIATH F€OMETPUUECKUE BEIUYMHBI (JUIMHA, YToJl, IUIoLaab, 00beM, IIIOLIalb
MOBEPXHOCTH ), UCTIOJIB3Ys U3y4EHHBIE (POPMYIIBI U METO/BI;

I1P613 ymeHue omnepupoBaTh MNOHATHAMM: INPSAMOYTojbHAas CUCTEMa KOOPAMHAT, KOOPIAMHATHI
TOYKH, BEKTOp, KOOPAMHATBl BEKTOpa, CKAJIIPHOE IPOU3BEACHUE, Yrojl MEXJy BEKTOpaMHu, CyMMa
BEKTOPOB, MPOM3BEICHUE BEKTOpa HA YHMCIIO; HAXOIUTh C MOMOILBIO M3YyYEHHBIX (POPMYN KOOPIUHATHI
CepeHbI OTPE3Ka, PaCCTOSHUE MEXY IBYMSI TOUKAMU;

[1P614 ymeHue BbIOMpaTh MOIXOASIINN HM3y4YE€HHBIH METOJ JAJS pElleHUs 3a/laud, pacro3HaBaTh
MaTeMaThuyeckue (akThl U MAaTEMaTHYECKHE MOJIEIM B NPUPOJHBIX U OOILECTBEHHBIX SIBICHHUSX, B
HCKYCCTBE; yYMEHHE IpPHUBOAMTH NPUMEpPbl MAaTEMATUYECKUX OTKPBITHH POCCHUMCKOM M MHPOBOMH
MaTeMaTHYECKOU HAYKH;

IIpyl ymeHnue omepupoBaTh MOHATUAMU: ONpEAEICHUE, aKCUOMa, TeopeMa, CIIEe/ICTBUE, CBOMCTBO,
MPU3HAK, JIOKA3aTeNbCTBO, PABHOCHIBHBIE (DOPMYTMPOBKU; YMEHHE (OPMYIHPOBATH OOpaTHOE U
IIPOTHBOIOJIOXKHOE YTBEpXKJEHHE, NPUBOIUTH MPUMEPbl U KOHTPIPUMEPHI, HCIIOJIb30BaTh METOJ
MaTeMaTHUYeCKON MHAYKIUHU; IPOBOAUTH JAOKa3aTeIbHbIE PacCyX/IE€HUS NPH PEIIeHNHU 3aja4, OlIEHUBATh
JIOTUYECKYIO NTPaBUIIBHOCTD PACCyKIACHU;

[Ipy2 ymeHue omnepupoBaThb MOHSATHSIMH: MHOECTBO, IOJMHOXECTBO, OIEpallud HaJ
MHOKECTBAMH; YMEHHUE HCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIM ammapaT Uil ONHCAaHUS pEeaJbHbBIX
IIPOLIECCOB U SBJIEHUH U MPU PELICHUHU 3a/]1a4, B TOM YUCJIE U3 JPYTUX YYEOHBIX MTPEIMETOB;

IIpy3 ymeHnue onepupoBaTh MOHATUAMU: rpad, cBsI3HBIN rpad, 1epeBo, UK, rpad Ha MIOCKOCTH;
yYMEHHE 3a/1aBaTh U OMMCHIBATh Tpadbl pazIUYHBIMU CHOCOOAMHU; HCIOJIb30BaTh I'padbl MpU PELICHUU
3aja4;

[Ipy4 ymenue cBOOOHO ONEpUPOBATH MOHATHSAMHU: COUETAHUE, NIEPECTAHOBKA, YHCIO COUYETAHUM,
YHCII0 NePecTaHOBOK; OMHOM HbIOTOHA; yMEHHE MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKIECHUS JUIs
pelieHus 3aaay;

IIpyS yMeHue onepupoBaTh NOHATHAMU: HATypaJdbHOE YHCIIO, LIEJI0€ YHUCIO, OCTATOK IO MOAYJIIO,
paloHaIbHOE YHCIIO, HpPpalOHATIbHOE YHCIIO, MHOXECTBAa HATYPaJbHBIX, LENbIX, pPalHOHAJIbHBIX,
JeWCTBUTENBHBIX YHCEI; YMEHHE MCIIONb30BaTh MPU3HAKU JIEIIMMOCTH, HAMMEHBIINN OOLIMIA 1enuTeNb U
HauMeHblIee oluiee KpaTHoe, anropuTM EBKinga mpu pemieHuu 3ajad; 3HaKOMCTBO C Pa3IUYHBIMU
MO3ULMOHHBIMH CUCTEMAaMU CUUCIICHHUS];

[Ipy6 ymeHue cBOOOAHO OMNEPUPOBATH TOHATHSMH: CTENEHb C LEJIbIM IIOKa3aTejaeM, KOpeHb
HaTypaJIbHOM CTENEHM, CTENEHb C PpALUOHAIBHBIM II0Ka3aTesieM, CTENEHb C JEHCTBUTEIbHBIM
(BelecTBEHHBIM) MTOKa3aTeNneM, Jorapudm 4rciia, CHHYC, KOCUHYC U TaHT'€HC ITPOU3BOJIBHOTO YUCIA;

[Ipy7 ymeHue onepupoBaTh HOHATHAMU: TOKIECTBO, TOKAECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHUE,
HEPaBEHCTBO, CHCTEMa YpPaBHEHHI W HEPaBEHCTB, PaBHOCHJIBHOCTh YPaBHEHUH, HEPABEHCTB U CHUCTEM,
paloHalbHBbIE, HppalOHAIIbHBIE, MIOKa3aTeNbHbIE, CTETICHHBIE, JorapupmMHUEcKue,
TPUTOHOMETPUYECKHE YpAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YpaBHEHUs, HEPAaBEHCTBA U
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CUCTEMBI C IOMOIIBIO PA3JIMYHBIX IPUEMOB; PELLIATh YPABHEHUSI, HEPABEHCTBA U CUCTEMBI C TApaMETPOM;
MPUMEHSTh ypaBHEHHs, HEPABEHCTBA, UX CHCTEMbI JJIs pEIICHHUs MaTeMaTH4eCKHX 3a/Jay W 3aj1ad u3
pa3nuyHBIX 001acTel HAYKH U peaIbHOM KU3HH,

[Ipy8 ymMeHue cBOOOTHO oOmEpUpPOBATH MOHATUAMH: Tpaduk QyHKIMU, oOpaTHas QYHKIUA,
KOMIO3ULMS (PYHKIMH, TUHEHHAs (QYHKIUS, KBagpaTU4Has (DYHKIUS, CTereHHas (QYHKIHS C LENIbIM
MoKazareiaeM, TpPUTOHOMETpHuYeckue  (QyHKUMHM, oOpaTHble  TPUTOHOMETpPHUYECKHE  (PYHKIIHH,
nokaszaTtenbHas W Jorapugmuyeckas (QyHKIUH, YMEHHE CTPOMTh Tpadukd (YHKIHUNA, BBITOIHSATH
npeoOpa3oBaHMs rpadgukoB byHKIINI;
YMEHHE HCIOJb30BaTh Tpaduku (GYyHKIMNA JUISI U3YYEHHs] MPOIECCOB M 3aBHCUMOCTEH MpH pEHICHUH
3a/la4 U3 JPYrux y4eOHBIX MPEAMETOB M W3 PEasIbHOM >KU3HU; BhIpaxaTbh (HOpPMYyJIaMHU 3aBHUCHUMOCTH
MEXly BEIMYMHAMY; yMeHHue CBOOOJIHO ONEpPHPOBATH MOHATHAMU: YETHOCTD
GyHKIUH, TEPUOAUYHOCTh (PYHKIIMH, OTPAaHUYCHHOCTh (DYHKIIMU, MOHOTOHHOCTh (DYHKIIUHU, IKCTPEMYM
¢bynkuuu, HauOoibllee W HaWMEHbIIEE 3HAYeHUS (YHKIMM HAa TPOMEXKYTKE, YMEHUE MPOBOIUTH
uccienoBanue QyHKIUY; YMEHHU €
UCTOJB30BaTh CBOMCTBa W rpaduku (QYHKIUH A8 pelieHus YpaBHEHHUH, HEpaBeHCTB M 3adad C
napaMmeTpamu; U300paxkaTh Ha KOOPAMHATHOMN MJIOCKOCTH MHOXECTBA PEIICHUIN YpaBHEHM, HEPAaBEHCTB
U UX CUCTEM;

IIpy9 ymeHue CcBOOOAHO OMEPUPOBATH MMOHATUSMU: I[OCIEAOBATEIBHOCTh, apudmeTuyecKas
mporpeccusi, TeOMETpUYecKass MpOrpeccusi, OECKOHEYHO YyOBIBaoOIIas TE€OMETPUYECKas IPOTPECCHs;
YMEHHE 33]1aBaTh MOCIEA0BATEIBHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX (OPMYIT;

[Ipyl0 ymeHnue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (DYHKIIMHM, ACHMIITOTHI Tpaduka
byHKIIMM, TiepBas U BTOpas MNPOM3BOAHAs (YHKIUH, TECOMETPHUUYECKHH U (PUINYECKHUN CMBICT
MIPOU3BO/IHOM, TEpBOOOpa3Has, ONpPENEeNICHHBI HWHTErpall; yMEHHE HAXOAWTh ACHMOTOTHI Tpaduka
(GYHKIIUHM; YMEHHUE BBIYHCIISATH IPOU3BOIHBIE CYMMBI, IPOU3BEACHHS], YACTHOTO ¥ KOMITIO3ULIUU (DYHKIIHHA,
HaXOJUTh ypaBHEHUE KacaTeJIbHON K rpaduxy GbyHKIHM;
YMEHHE HCIOJIb30BaTh MPOU3BOIHYIO [UISl HCCIEAOBaHUA (DYHKUMN, AN HAXOXKACHUS HAWIYYIIETro
pemieHusi B TPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-DKOHOMHUYECKMX M (U3NYECKHX 3ajadax, s
OTIpe/IeNICHUs] CKOPOCTH U YCKOPEHHS; HAaXOIUTh IUIOMATN U 00beMbl (UTYp C MOMOIUIbI0 WHTErpasa;
MPUBOJUTH IPUMEPHI MATEMATUYECKOT0 MOJEIMPOBAHMSI C TOMOUIBbIO AUPPepeHInanbHbIX YPaBHEHUH;

IIpyll ymenue omnepupoBaTh NOHATUSAMH: KOMIUIEKCHOE YHCIO, COINPSIKEHHBIE KOMIUIEKCHBIE
quciia, MOJYJb U apryMEHT KOMILJIEKCHOTO Yncia, (hopMa 3anucy KOMIUIEKCHBIX Yncen (reoMeTpruecKkas,
TPUTrOHOMETpHUEeCcKass M anreOpanyeckas); yMeTb TNPOM3BOIUTH apudMeTHuecKue JeHCTBUA C
KOMIUIEKCHBIMU YK CJIAaMU; IPUBOJAUTH IPUMEPHI UCTIOIb30BAHMS KOMIIJIEKCHBIX YHCET;

IIpyl2 ymenue cBOOOAHO ONEPUPOBATH MOHATUSAMH: cpelHee apupMeTHYeckoe, MeIuaHa,
HauOoJblllee U HAaUMEHbIIEEe 3HAu€HUs, pa3Mmax, JUCIEpPCHUsi, CTaHIApPTHOE OTKJIOHEHHWE JJIsi OMHMCAaHUA
YHUCJIOBBIX JIaHHBIX; YMEHHE HCCIIeZIOBaTh CTaTHCTUYECKUE JaHHbIE, B TOM 4YHCJIE C NPUMEHEHUEM
rpadUyecKux METOAOB U AJIEKTPOHHBIX CPEACTB; IpaMueCcKH HCCIEA0BaTh COBMECTHBIE HAOIIOACHUS C
IIOMOUIBIO AMAarpaMM pacCeUBaHMsI U TMHEWUHON PErpeccuy;

[Ipyl3 ymeHHe HaxoIUTh BEPOSATHOCTH COOBITMH C HUCHOJIb30BaHUEM TIpapUUYECKHMX METOJIOB;
IPUMEHSATH Ul pelIeHus 3a1a4d (opMysbl CIIOKEHUS U YMHOKEHHsI BEPOSATHOCTEH, (opMyiy HOTHOMH
BeposTHOCTH, Gopmyny bepHymnn, komOuHaTopHble (DakThl M (HOPMYJIBI; OIEHUBATH BEPOATHOCTH
peanmbHBIX COOBITUH; yMEHHE ONepupoBaTh MOHATUAMHU: CiIydaiiHas BeJIMYMHA, paclpeieieHue
BEPOATHOCTEH, MaTeMaTH4YeCKOe OXXHUJaHUE, JUCIEepCUs M CTaHJapTHOE OTKIOHEHHE CIy4YailHOM
BEIMYMHBI, (DYHKIMM paclpelesieHUs] U IUIOTHOCTH PaBHOMEPHOIO, MOKAa3aTeNbHOIO0 M HOPMAJIbHOTO
pacnpesieieHuii; YMEHHE HCI0JIb30BaTh CBOMCTBA HM3YyUEHHBIX pACHpENesIeHUN IJs pelleHus 3ahad;
3HaKOMCTBO C TOHSTHAMHU: 3aKOH OOJIBIIMX YHCEN, METOJbl BBHIOOPOYHBIX HCCIEIOBAaHUN; YMEHHE
MIPUBOJIUTH PUMEPHI POSBICHHS 3aKOHA OOJIBIINX YHCEN B MPUPOTHBIX U OOIIECTBEHHBIX SIBICHUSIX;

IIpyl4 ymenue cBoOOAHO ONEPUPOBATH MOHATHUSAMM: TOYKA, MpPsSMasi, IIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, TUIOCKUM yroJj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJi, NepeceKaronecs, napajyieabHbe 1
CKPEILMBAIOIINECS TPSAMBIE, MApaUIENbHOCTh M MNEPHEHIAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEM, Yroi
MEXAYy MpSIMBIMH, YTOJ MEXKIy MNPSAMOH U IJIOCKOCTBIO, YTOJ MEXKIy IUIOCKOCTSIMH;, YMEHHE
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UCTOJIBb30BaTh TPU PEIICHUH 337134 W3y4YeHHBbIE (PAaKThl U TEOPEMBl IUIAHUMETPUH; YMEHHUE OIICHUBATH
pa3Mepbl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEpUPOBATh MOHATHSIMU: MHOTOTPAHHUK, CEYEHUE
MHOTOT'paHHHKA, MPAaBUIbHBI MHOTOIpAaHHHK, MPU3Ma, NMUpaMuaa, GUrypa ¥ MOBEPXHOCTh BpAIICHUS,
LWINHAP, KOHYC, 1ap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUCHHsI KOHYCa M LIUJINHPA, apajljiebHble OCU
WIA OCHOBAHMIO, CEYCHHUE IIapa, INIOCKOCTh, Kacawomasics chepsl, MUIUHIPa, KOHYCa; YMEHHE CTPOUTH
CeYeHHe MHOTOIrPaHHUKA, U300paXKaTh MHOIOIPAaHHUKH, (PUIYpbI M IOBEPXHOCTH BPAILEHUS, UX CEUCHMUS,
B TOM YHCJI€ C IOMOIIBIO 3JEKTPOHHBIX CPEJICTB; YMEHUE NMPUMEHSATH CBOMCTBA FEOMETPUIECKUX (UTYP,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPENEICHUS U3ydaeMbIX (UIYp, BBIIBUIATh TUIOTE3bl O CBOMCTBAX U
NPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIM OINPOBEPraTh HX; yMEHUE MPOBOIUTH
Kkinaccuukanuoo (Uryp Mo pas3IuyHbIM IPU3HAKaM, BBINOJHATE HEOOXOAMMBIE JOIOJHUTEIbHbIE
IIOCTPOCHHS;

IIpyl5 ymeHnue cBoOOHO ONEpUPOBATH MOHATHAMU: IJIOLIAb (GUTYpbl, 00BEM (UIYpHI, BEIUYHHA
yIjla, pacCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXIY IPSIMBIMH, DPACCTOSHHE MEXAY
IUIOCKOCTSIMH, IUIOIIAAb cepsl, IUI0IIAb TOBEPXHOCTH MUPAMU/IbI, IPU3MBbI, KOHYCA, LIMIUHIPA, 00beM
Ky0a, MpsIMOYroJbHOTO Mapajliesienunesia, TUPaMUabl, MPU3MbIL, LUWJIMHIpPA, KOHYCa, Iapa; yMEHHE
HAXOJUTh OTHOILIEHHE 00beMOB MOJOOHBIX QUTYD;

[Ipyl6 ymeHnue cBOOOJHO ONEPHPOBATH MOHATHUSMHU: JBH)KCHHE, NapaJUIeNbHBIA IEpPEeHoC,
CUMMETpHUS Ha IUIOCKOCTH U B MPOCTPAHCTBE, IIOBOPOT, IpeoOpa3oBaHue Moaoous, noJo0HbIe (GUTYpHI;
YMEHHE PAcllO3HaBAaTh PaBHbIE U MOJO0OHBIE (PUTYPHI, B TOM UYUCIE B IPUPOJIE, UCKYCCTBE, ApPXUTEKTYPE;
YMEHHUE HCIMOJIb30BaTh I'€OMETPUUECKUE OTHOILEHUS, HAXOJUTh T€OMETPUUYECKUE BEIMYMHBI (JJIUHA,
yroJ1, IUI01Ia/lb, 00BEM) P PELICHUHN 3a]1a4 U3 IPYTUX y4eOHbIX MPEAMETOB U U3 PEeaIbHON KU3HU;

IIpyl7 ymenune cBoOOAHO ONEPUPOBATh MOHATUAMU: NMPSAMOYTOJbHAsE CUCTEMA KOOPAMHAT, BEKTOP,
KOOPJMHATBl TOYKH, KOOPIMHATBI BEKTOpPA, CyMMa BEKTOpPOB, IIPOM3BEACHUE BEKTOpa Ha YHCIIO,
pas3iioKeHue BEKTOpa Mo 0a3ucy, CKalspHOE NPOU3BEICHUE, BEKTOPHOE IPOM3BEAECHHUE, Yrod MEeXIy
BEKTOPAaMH; YMEHHE MCIIOJb30BaTh BEKTOPHBIM U KOOPJAMHATHBIA METOJ I PEUICHUS N€OMETPUYECKHUX
3ajad M 334a4 JApPYyrux Yy4deOHBbIX IPEIMETOB; OINEepUpOBaTh MOHATUSAMM: MaTpuua 2x2 u 3x3,
ONPEIEIUTENb MATPULIBI, TEOMETPUYECKUI CMBICIT OIIPEIEIUTEINS;

IIpyl8 ymeHne MOAENUPOBATH pEAIbHBIE CHUTYyallUM Ha $3bIKE MaTEMaTHKH; COCTaBIATh
BBIPQ)KCHMS, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI 10 YCIOBHUIO 33J1a4¥, HCCIEN0BATh IIOCTPOCHHBIC
MOJIEJI C HCIOJb30BaHMEM ammapaTa aareOpbl, MHTEPIPETUPOBATh MOJIYYEHHBIH pe3yabTaT; CTPOUTH
MaTE€MaTHYECKUE MOJEIIN C TOMOIIBIO T€OMETPUYECKUX IMOHATUNA U BEJIMYMH, PEIIATh CBA3aHHbIE C HUMU
IIPAKTUYECKHE 3aJaud; COCTaBJIATh BEPOSTHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYYEHHBIN
pe3yibTaT; pelmarbk NPUKIAAHBIE 3aJadd CPEICTBAMM MATEMAaTHYECKOTO AaHajlu3a, B TOM 4YHCIIE
COLMAJIbHO-9KOHOMHYECKOTO U (PM3HUECKOTO XapaKTepa;

[Ipyl9 ymenue BpIOMpaTh MOAXOIALIMM METOJ ISl pEIIeHUs 3aJaud; MOHMMAaHHWE 3HAYMMOCTH
MaTeMaTHKU B U3YyYEHHM HPUPOAHBIX M OOIIECTBEHHBIX MPOLIECCOB U SBICHHUN; YMEHHE PaclO3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTeMaTUKH B MCKYCCTBE, YMEHHE IPUBOAUTH IPUMEPHl MaTEMaTUYECKHUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

MP8 crmocoOHOCTb W TOTOBHOCTh K CaMOCTOSTEIIPHOMY MOUCKY METOJIOB PEIICHHUsS MPaKTHUECKUX
3aJ1a4, IPUMEHEHHIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

MP10 ¢opMupoBaHue HAay4HOrO THWIIAa MBIIUICHUS, BIIaJEHUE HAyYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMM ITOHATUSAMHU U METO/IaMU;

MP12 BBISBISATH NPUYUHHO-CIIEICTBEHHBIE CBSI3U U aKTYaJIM3UPOBATh 3a/1a4y, BHIAIBUTATh TUIIOTE3Y
€€ pEelICHHs, HaXOAUTh apryMEHTHI IS J0Ka3aTeIbCTBA CBOMX YTBEP)KIEHUH, 3a/1aBaTh MapaMeTpsl U
KPUTEPUHU PELIEHUS;

MP13 aHanu3upoBaTh NOJYYEHHBIE B XOJE€ PELICHMS 3a/ladyll Pe3yJIbTaThl, KPUTUYECKU OLIEHUBATh
UX JIOCTOBEPHOCTH, IPOTHOZUPOBATh N3MEHEHUE B HOBBIX YCIIOBHSIX;

MP16 ocymecTBIATh IieJICHANpPaBIEHHBIA IMMOMCK IEpeHoca CPeACTB M CHocoOOB JecTBUS B
PO eCCUOHATBHYIO CPENy;

MP17 ymeTb TEpeHOCUTh 3HAHHMS B I[IO3HABATENbHYIO M  IPAKTHYECKyl0  00JacTu
KU3ZHENIEATEIbHOCTH;



MP18 ymeTb HHTErpUpOBaTh 3HAHUS U3 PAa3HBIX MPEJAMETHBIX 00JIacTei;

JIP23 roTOBHOCTH K TPYIY, OCO3HAHHUE IIEHHOCTH MAacTEPCTBA, TPYI0JIIO0HE;

JIP26 TOTOBHOCTH M CIOCOOHOCTh K OOpa30BaHHMIO M CaMOOOpPA30BaHUIO HA MPOTSHKEHUU BCEi
KU3HU.

ConepxaHne MPaKTUYECKUX U JTJAOOPaTOPHBIX 3aHATUI OPUEHTHPOBAHO Ha TIOATOTOBKY O0yYarOIUXCs K
OCBOGHHIO TPOPECCHOHATLHOIO MOAYJS MNpOrpaMMbl TOATOTOBKH CIIEMAIMCTOB CPEIHEro 3BEHA II0
CIIELMAILHOCTY U OBJIAJICHUIO 0OUAUMU KOMNEMEHUUAMU:

OK 01 BsiOupars cnocoObl pemieHust 3aaad Mpo(ecCHOHATBHOM JESITENBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

BrinonHenue npakTHYecKux padoT Mo ydeOHOU AuciuIuinHe «MaremMaTrukay HalpaBieHo Ha:

- 000011eHHE, CUCTEMATU3aLUIO, YIITyOJIeHue, 3aKpeIUIeHne, pa3BUTHE U JETAIN3ALMIO [TOJyYEHHbIX
TEOPETUYECKUX 3HAHUN IO KOHKPETHBIM TEMaM Y4eOHOM IHUCLHUIUINHBI;

- (hopMUpPOBaHME YMEHHM NPHUMEHATH NOJYYEHHbIE 3HAHUS HA MPAKTHKE, peau3allio €JHMHCTBA
MHTEJUIEKTYAJIbHON U ITPAKTUYECKOU JEATENbHOCTH;

- (hopmMHpOBaHHE U pa3BUTHE YMEHHH: HaOIOAaTh, CPAaBHMBATh, COIOCTAaBIATh, AHAIM3UPOBATH,
Je7aTh BBIBOABI M OOOOIIEHHS, CAaMOCTOSITEIBHO BECTH HCCIEIOBAHMS, IOJIB30BATHCS PA3THYHBIMU
preMaMy U3MepeHuit, opopMIIATh pe3ynbTaThl B BUAE TalOMll, CXeM, IpaduKOB;

- pa3BUTUE MHTEUIEKTYaIbHbIX YMEHMH y OyayluX CHEHUAINCTOB: AHAJUTHYECKHX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIP.;

- BBIpaOOTKY NP PELIEHUH MOCTaBICHHBIX 33/1a4 MPO(ECCUOHAIbHO 3HAUUMBIX KaYeCTB, TAKUX KaK
CaMOCTOSITEIIbHOCTD, OTBETCTBEHHOCTh, TOYHOCTb, TBOPUYECKAsI HHUIIUATHUBA.

[IpakTuueckue 3aHATUS TNPOBOJSATCS IOCIE COOTBETCTBYIOLIEH TEMBbI, KOTOpass oOecrnedyuBact
HaJIN4YKMe 3HAHUH, HEOOXOIUMBIX Ul €€ BBIIIOJIHEHUS.



2 METOAUYECKHUE YKA3AHUSA
Tema 1.1. PazBuTHE NOHATHSA 0 YHCIIE
IIpakTnueckoe 3ansaTHe Ne 1

«Apl/l(l)MeTI/l‘IeCKI/le [lEi;lCTBPIﬂ Ha/J palluOHAJbHBIMA 1 KOMIUVIEKCHBIMHA YU CJIaMMW

Henab padorbl: [IoBTOPUTH AEHCTBUS C AEHCTBUTENBHBIMU U KOMIIEKCHBIMH YUCIIAMHU.

Brinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
[Ipy5 ymeHue onepupoBaTh NOHITUSIMH: HATYpaJbHOE YHUCIIO, LIEJI0€ YUCIIO, OCTATOK 10 MOJYIIIO,

palMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YMCIIO, MHOXECTBA HATYPAJIbHBIX, LEJbIX, PAlMOHAIBHBIX,
JEUCTBUTENBHBIX YHCEI; YMEHHUE UCII0Jb30BaTh IPU3HAKU JICIIMMOCTH, HAUMEHBIINN OOLIUN enuTeNb 1
HaMMEHblIee o0Iee KpaTHOE, aIropuTM EBKIMIa mpH pElIeHWH 3a/ad; 3HAKOMCTBO C Pa3IMYHBIMHU
[IO3ULIMOHHBIMU CUCTEMAaMHU CUUCIICHUS;

IIpyll ymeHue omnepupoBaTh HOHSTUSIMU: KOMIUIEKCHOE YHCJIO, COINPSIKEHHBbIE KOMIUIEKCHBIE
qucia, MOIYJIb U apryMEHT KOMILIEKCHOT'O YKciIa, opMa 3alicy KOMIUIEKCHBIX YHcel (TeoMeTpuyecKas,
TPUTOHOMETpHUYECKass M anreOpanyeckas); yMeTh TPOM3BOIUTH apu(MeTHUecKue JeHCTBHA C
KOMILUIEKCHBIMM YHCIIaMU; IPUBOAUTH IIPUMEPBI UCIIOJIb30BAHUA KOMIIJICKCHBIX YHCEIL;

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

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

7)5 3

2. Brmomuurts I[CﬁCTBPI?I C KOMIIJICKCHBIMH YHCJIaMU:

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

ITopsinok BbINoJIHeHUs padoThI:
BHumatenbHO 03HAKOMBTECH C YCIIOBHEM 3aJaHHUS.
[Tonp3ysicb CBOMMM LIKOJIBHBIMU 3HAHUAMU (B CIIydae 3aTPYAHEHUS BOCIIONIB3YHTECh CIIPAaBOYHBIMU

MaTepuagamMHu), BBIIOJIHUTE 3a/laHUE.

Xoxa padoThI:
3amanme Nel

2L I+ 3

1)s 5 5 5
1,487y

)7t T T TR
1 L 1 1 2
3)3E+4'E=|:3+4]+(E+E)=?+E=?

en | ra
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2 L Tt L L
PEERETEC D+E-f=2+i=2
23 T p_Fs_7Tr_ 7
Sytz’s 12 31 123 33 %
plogf_ut, 3 _ud_t1_1
6) 5'T1 541 51 51 &
2 L z 1 B+8 1
7 rai=G++ () =7+ =12

3aganue No2
Haiite (8 +1):(2-3i).

a+0
Pemenue. [lepenumiem 3To OTHOIIEHHE B BHIE IPOOH: 2-1i

VYMHOKUB, €€ YHCIUTENb U 3HAMEHATEN b Ha 2 + 31 ¥ BBIIOJIHUB BCE MPEOOPA30BAHMS, TOTYyIHM:
Ca+02+30 134260 142

(Z-103¢2+300 13

(I)opMa NMpEeacCTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, €cnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOJOJICHUEM
HE0OXOIUMOM TOCIEN0BATEIbHOCTH JCHCTBUIl; B OTBETE€ MPAaBUIBLHO U aKKypaTHO BBIIOJHEHHI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ounenka "y10BJIeTBOPHUTEIBHO' CTAaBUTCS, €clid PabOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MMOJYYUTh IPaBUIIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYIEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE MTO3BOJISET CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 1.1. PazBuTue noHATHSA 0 YHCJIE
IIpakTnyeckoe 3ansaTne Ne 2
«ToxnecTBeHHbIE NPEOOPA30OBAHUSA PAIHOHAIBHBIX BbIPAKEHUII»

Heas padorsi: [loBTOpuTs (OPMYNIBI COKPAIIEHHOTO YMHOXEHMS. 3aKpeNnuUTh TEOpPETUYECKHe
3HaHUs, YTIIyOJIeHHOE pelIeHue M3Y4YEHHOIO MaTepuaia, NPUMEHEHUE TOJIYyYEHHBIX 3HaHUM IS
pelieHns 3a1ad.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1PG2 ymeHue omnepupoBaTh HNOHSTHUSAMHU: CTENEHb YMCIIA, JIOTApU(PM 4YHCIIa; YMEHUE BBIIOJIHAThH
BBIUHCJICHHE 3HAaYeHUI 1 TpeoOpa30BaHusl BHIPAKEHUI CO CTETIEHSIMHU U JIorapupmamu, npeoOpa3oBaHus
JIpOOHO-PalMOHABHBIX BBIPAKCHHI;,

[Ipy5 ymeHnue onepupoBaTh NOHSITUAMU: HATypaldbHOE YHCIIO, LIEJI0€ YHCIIO, OCTATOK MO MOIYJIIO,
palMOHAIBHOE YHCIO, UPPALUOHAIBHOE YKCIIO, MHOXECTBA HATYPaJbHBIX, LEIbIX, PallMOHAIIbHBIX,
HGIZCTBI/ITCJ'IBHBIX YHCCII; YMCHUE HMCIIOJb30BATh MPU3HAKN ACITIUMOCTH, HaMMEHBITHH 06HII/II71 ACIUTECIIb U
HauMeHbIee ollnee KpaTHoe, anropuTM EBKiIMga mpu pelieHuy 3ajad; 3HAKOMCTBO C Pa3IUYHBIMU
IMO3MIITMOHHBIMH CUCTEMAMH CUHCIICHU,

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

3ananue: yng)ocmn, BBIPA)KCHMUS:
3
a) (3p°-2y’)°.
11



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. BHUMaTeabHO O3HAKOMBTECH C YCIOBHEM 3a/laHUs.

2. llonb3ysicb CBOMMH UIKOJIbHBIMM 3HaHUSMH (B ciy4dae 3aTpyIJHEHHs] BOCIIOJIb3YHTECHh
CIPAaBOYHBIMHU MaTEpUAIaMH), TPUMEHUTE HYKHYIO (POPMYITY COKPAIIEHHOTO YMHOXKCHHUS.

Xon padoThl:
3ananue: YIPOCTUTH BBIPAXKEHHMS, IPUMEHUB (DOPMYJIbI COKPALIEHHOTO YMHOXKEHUSL.
a) (3p°-2y’)°’=27p°—54p'y’ +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' =2X"m"+m".
D @n- c)-(8n° + c®)-(c® + 2cn + 4n®= (2n — c)-( 4n® + 2cn +c?) (8n° + +c%)=(8n*- ¢®) (8n® + ¢¥)=
64n” —c”.

(I)opMa npeacTaBJICHUs pe3yjabTaTa: BhIIIOJTHCHHOC 3aJlaHKE.

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBITOJIHEHA B TOJTHOM O0BEME C COOJIOJICHUEM
HE0OXOIUMOM TOCIEN0BATEIBHOCTH JEHCTBUIl; B OTBETE MPAaBUILHO U aKKypaTHO BBIOJHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

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

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

Tema 1.1. PasBuTHe NOHATHS 0 YHCIIE
IIpakTnyeckoe 3ansaTue Ne3
«PelieHne pauMoOHAJIbLHBIX YPABHEHUI»

Heab padoThbl: 3akperieHue TEOPETUUECKUX 3HAHUM, TOBTOPEHHUE paHEee U3yUYEHHOI0 Marepuana,
dhopMHUpOBaHKEe YMEHUN PEIICHUS 3a/1a4.

BrinosiHenue padorsl crnocod6cTBYeT GOPMHUPOBAHMIO!

[Ip63 ymeHue omnepupoBaTh MOHATHSIMU: pPalMOHAJbHBIC, WpPpalMOHAIbHBIE, ITOKa3aTeNIbHBIE,
CTENeHHbIE, JorapupmMuuecKue, TPUrOHOMETPUYECKUE YPaBHEHHSI U HEPABEHCTBA, UX CUCTEMBI;

[Ip66 ymeHue perath TEKCTOBbIE 3a/1a4ul Pa3HBIX THUIOB (B TOM YMCIIE€ HA MPOLEHTHI, JOJIH U YacTH,
Ha JABW)XEHUE, paboTy, CTOMMOCTb TOBApPOB U YCIIYT, HAJIOTH, 3a/1a4l U3 00JacTH ypaBieHUs JIUUYHBIMU U
ceMeHHBIMU (PMHAHCAMU); COCTABIISATh BBIPAXKEHUS, yPABHEHHUS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO
3aJjauu, UCCIIEJ0BATh MOIYYEHHOE PELIEHNE U OLIEHUBATh MPaBA0NO0J00HOCTh PE3yIbTATOB;

IIpy7 ymeHue onepupoBaTh HOHATHAMU: TOXKIECTBO, TOKIECTBEHHOE IPeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMAa YPAaBHEHHI W HEPABEHCTB, PABHOCHJIBHOCTb YPAaBHEHMI, HEPABEHCTB U CHUCTEM,
panuOHaJIbHbIE, HpPALMOHAIIBHEIE, [I0Ka3aTeJIbHBIC, CTEIICHHBIE, JorapupmMHUEcKue,
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TPUTOHOMETPUYECKUE YPAaBHEHNS, HEPABEHCTBA U CUCTEMBI;, YMEHHUE PEIIATh YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI C TIOMOIIbIO PA3IMYHBIX IPUEMOB; pPelllaTh YPaBHEHHUS, HEPABEHCTBA U CUCTEMBI C TApaMETPOM;
MNPpUMCHATH YPAaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCIICHUA MATCMATHYCCKUX 3aaad U 3aJa4 U3
pa3IMYHBIX 00J1acTel HAYKH U PEATbHON KU3HH,

MarepuanbHoe obecniedenue: VHauBuyaibHble 3aaHus, CIIPABOYHBIC MATEPHAIbl, KOHCIICKTHI
JIEKIIHUH.

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

Iopsinok BbINOJIHEHHSI PAa0OTHI:

IIpu pemieHnn ypaBHEHHUI MCIIONB3YIOTCA CIEAYIOLIME IIpaBWila IPeoOpa3oBaHUsl ypaBHEHUH B
PaBHOCHIIbHBIE:

a) KakoW- JmOO YIeH ypaBHEHHS MOXKHO TIEPEHECTH M3 OJHOW €ro 4YacTd B JPYryl C
[IPOTUBOIIOJIOKHBIM 3HAKOM;

0) 00e yacTu ypaBHEHUS MOKHO YMHOKUTh WIH PA3ACIUTh HA OJHO TO e YUCIIO, OTIHIHOoe 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) — ypaBHenue |l crenenu ¢ oHOM epeMEeHHOM.

1. Onpenenuts BUJIl ypaBHEHUS U CIIOCOO €ro pelIeHHUs.

2. Eciin ypaBHEeHHME qpOOHO-pAMOHAIBHOE, TO HAUTH OONIUI 3HAMEHATEIh BCEX NPOOEH, KOTOphIe
BXOJIAT B ypaBHEHHUE.

3. YMHOXUTH 00€ YacTH ypaBHEHHS HA OOIIUI 3HAMCHATEIIb.
4. PemnuTh NoMy4YEHHOE 1I€JI0€ YPABHEHHE.

5. IlpousBectu MPOBEPKY KOPHEH, U UCKIIOUUTH T€ U3 HHUX, KOTOpbIE OOpamialoT B HYJIb OOUTUMN
3HAMEHATEb.

Tak xak MblI pemaeM ApoOHbIE palliOHalbHbIE YpaBHEHMs, TO B 3HaMEHaTeNsIX ApoOelt OyayT
nepeMeHHble. 3HAauuT, OyAyT OHM M B OOIIeM 3HaMeHarene. Bo BTOpOM MyHKTE alropuTMa Mbl
YMHOKaeM ypaBHEHHE Ha oOmuii 3HameHarenb. [Ipu 3TOM MOTyT MOSIBUTHCS TOCTOPOHHUE KOPHU, IPU
KOTOpbIX OOImMHA 3HaMeHaTeslb OyleT paBeH HYI0, a 3HAYUT W YMHOXEHHEe Ha Hero Oyner
6eccMbiciieHHBIM. [103TOMY B KOHIIE 0053aTE€IbHO HYKHO CJlIelaTh IPOBEPKY MOIYYEHHBIX KOPHEH.

Pemum ypaBHeHus:

a)(3x+1)" +(4x—-1)° = (5x—2)°
Packpoem ckoOKH, MpUMEHss (OPMYJIbI COKPAIIEHHOTO YMHOMKEHHUS (@ + b)2 u (a-— b)2

OX® +6X+1+16x> —8Xx+1=25%x*>—20X+4. 9x* + 6X+1+16xX> —8x+1—25x% +20x—4 =0.
HpI/IBeI[eM HO,Z[O6HBIC YJICHHI, HOJIqu/IM
18x—-2=0 2 1

X=—=—
18x =2 18 9
1
OtBer: X = 9 KOpPEHb YPaBHEHUSI.
x 7 _ 8
X—2 x+2 x—4

PasnosxuM X° —4 Ha MHOXKHUTENH M NEpPEeHeceM BCE UIEHBI YPaBHEHHMS B JIEBYIO 4yacTb. IIpuBenem
IpoOu K 0011IeMy 3HaMEHATEIIO:
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X 7 3 8
Xx-2 x+2 (x=2)(x+2)
x(x+2)—7(x—2)—8_
(x+2)(x-2) B
X2 +2x—7x+14-8
=0
(x+2)(x-2)
x> —5x+6
(x+2)(x-2)
ApoOb paBHA HYJIO, KOrja €€ YUCIMTENb PAaBEH HYIIO, a 3HAMEHATelb He PaBeH HYIo, T. €.
(x+2)(x-2)=0, = X#2, X#—2
x> —5x+6=0.
D=25-24=1
_5#1,

=0

0

X2 5
X =3;X,=2

KOPHM MOKHO HAiiTH 10 Teopeme BueTa, HO Tak kak X#2, TO X, =2 — MOCTOpOHHHII KOpEHb,

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

OTBeT: AeHUCTBUTEIBHBIX KOPHEH HET.
dopma npeacTaBiaeHust pe3yJabTaTa: BHIIIOJIHCHHOE 3a/IaHHE.

Kpurtepun ouenku:

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

Ouenka '"'xopomo' CTaBUTCs, €CJIM BBIOJTHEHBI TPEOOBaHUS K OIEHKE "OTIUYHO", HO JAOMYIICHBI
2-3 HenmoueTa.

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IMO3BOJISIET MONYYWUTh NMpPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJE
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIINOKH.

Ounenka '""Hey10BJIETBOPUTEJIBHO'" CTaBUTCS, €CIIM paboTa BBHIIOJIHEHA HE MOJHOCTBHIO WK 00BEM
BBITIOJITHEHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABWIBHBIX BHIBOJIOB.

Tema 1.1. Pa3zBurue NoHATHSA 0 YUCIE
IIpakTuyeckoe 3ansaTue Ne4
«PelieHne CHCTEM PAlMOHAJIbHBIX YPABHEHUI»
eab padoTsi: [I0BTOPUTH pellIEHHE CUCTEM PAlMOHAIBHBIX YPaBHEHUH.
Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

Hp63 YMCHHEC OICPUPOBATL IMMOHATHAMHU: PAOUOHAIBHBIC, HPPANHOHAIIBHBIC, ITOKA3aTCIIbHBIC,
CTCIICHHBIC, J'IOFapI/I(bMI/I‘—IeCKI/Ie, TPUTOHOMCTPUYCCKNEC YPABHCHUA U HEPABCHCTBA, UX CUCTEMBI;
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[Ipy7 ymeHue onepupoBaTh NOHATHSIMH: TOXKIECTBO, TOKIECTBEHHOE IPpeoOpa3oBaHue, ypaBHEHHE,
HEPABEHCTBO, CUCTEMa YPaBHCHHUM M HEPABEHCTB, PAaBHOCWIBHOCTh YPAaBHEHUMN, HEPABEHCTB U CHUCTEM,
paloHalIbHbIE, HppalOHAIIbHBIE, [I0Ka3aTeNbHbIE, CTEIICHHBIE, JorapupMHUEcKue,
TPUTOHOMETPUUECKHE YPABHEHUS, HEPABEHCTBA U CUCTEMBI; YMEHHUE pElIaTh YPABHEHUsS, HEPABEHCTBA U
CUCTEMBI C IOMOILBIO PA3JIUYHBIX IIPUEMOB; PEIIATh YPABHEHUsI, HEPABEHCTBA U CUCTEMBI C I1APAMETPOM;
IIPUMEHATh YPaBHEHMS, HEPABEHCTBA, UX CHCTEMBI JJI PEIICHHS MATEMaTHYECKUX 3ajad M 3a4ad U3
pa3nu4HBIX 001acTe HAYKH U peaIbHOM KU3HH;

MarepuajibHoe o0ecnieyeHue:

WNHnuBunyansHble 3a1aHKs, CIIPABOYHBIE MATEPUAIIbl, KOHCIIEKTHI JICKIIUA.

3agaHMe: peLIUTh CUCTEMbI PAllMOHAJIBLHBIX YPaBHEHUI:

3x —15y =16,

2X+y=2

{y+2x:6, _

2 2 _q'

2) 3X°—y° =8

1+2—1=0,
34Xy

2Xx+y-2=0

ITopsinok BeINOJIHEHHS PadOTHI:
PEIINTh CUCTEMBI YPaBHEHUH HCIIOTIB3YIOTCS CIIOCOOBI CIIOKEHHUSI, TTOJICTAHOBKH, TpauuecKii.

Pemnm cucreMy ABYX JTMHEHHBIX YPAaBHEHUH C ABYMsI HEU3BECTHBIMH.

3x+8y =31
-10x-7y=-5
Pemm cucremy Bcemu crioco6ami, T.€. yOeIuMcs, UTO pe3yibTaT MOJIy4aeTcsl OJUHAKOBBINA U

OIpeeTMMCS, KaKOH U3 METO/I0B 00Jiee PAIMOHATLHO MIPUMEHHUM JIJIsl TAHHOW CHCTEMBI.
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
PelracM BTOpOe ypaBHEHHE OTHOCUTEIBHO «y»: 3 3 , IPUBEJIEM K O0IIeMy
3HAMEHATEITIO 1 TaK Kak 37 0, To
310-80y+21y =15
-59y =15-310
—295
59y =-295;, y=——=5
y y 59
y =5, Torna X:E'—g-S:g—@:—g:—S
3 3 3 3 3
OtBer: (-3;5).
2) Coco0 anredpanvyeckoro CIoKeHHs
3x+8y=31
-10x-7y=-5
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ypaBHSEM 10 MOJYJI0 KO3 PHUIHUEHTHI TPH X, 7Sl 3TOT0 YMHOXKUM IepBoe ypaBHeHue Ha 10, a
BTOpOE — Ha 3.

3x+8y =31 10 30x+80y =310
-10x-7y=-5 |3 -30x-21y =-15
IMOYJICHHO CJIOKUM U ITOJIYIUM:
59y =295
y=>5
MOJICTaBUM Y = 5 B 111000€ U3 ypaBHEHUI CUCTEMBI, HAIIPUMEP B IEPBOE, 3aTEM HANAEM X:
3x+8-5=31
3x+40=31
3x=-9
X=-3
noxy4daem X = —3; Y = 5, KaKk ¥ B TIEPBOM CJIydae.
Ortgert: (—3;5).

3) 'paduueckuii crocob (ciaeayeT MOMHHUTD, YTO PE3YIbTAThl MOTYT OBITh MMOJYYEHBI
NPUOIMKEHHO, YTO MOYKHO OOBSICHUTD HAIIUM 3pEHHEM, YMEHHEM IIPOBOIUTH JIMHUU, BBIOOPOM
MaciiTaba, Hey100CTBOM 3alKCy YKUCa U T.1.)

3x+8y =31
-10x-7y=-5
I'padmkoM KaKIOTO ypaBHEHUS SBIsICTCS mpsiMast (puc. 1), a mpsiMast onpeessieTcs: AByMs TOYKaMH.
3x+8y=31
x=0;, y= 3—1 = 3Z
8 8
X=2;6+8y =31
_31-6_25 31
8 8 8
-10x-7y=-5
10x+7y=5
5
Xx=0y==
y 7
x=2;20+7y=5;
15 1
7y=-15y=——=-2=
y y 7 7
Ortset: (-3; 5).

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kpurtepun onenkmn:

Ouenka "oTJMYHO" CTaBUTCSA, €ClM paboTa BBHIMIOJHEHA B TMOJHOM O0BEME 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 JOIMYIIEHbI
2-3 Hemouera.
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Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTW TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yAbTaThl U BBIBOJBL, B XOJE
MPOBEJICHUS paOOTHI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIBHO' CTaBUTCS, €CJIU padOTa BBHIMOJHEHA HE TIOJHOCTHIO WM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENATh MPABIIILHBIX BHIBOJIOB.

Tema 1.1 Pa3zBuTHE HOHATHSA 0 YHCTIE
IIpakTHyeckoe 3anaTHE NeS
«PelieHue panuoHAJbLHbIX HEPABEHCTB)»

Heanb pa6orei: Lenb paboThl: MOBTOPEHUE paHee U3YUYEHHOTO  MaTepHaa, 3aKpeIUICHHUE
TEOPETHYECKHUX 3HAHHI, IPUMEHEHUE TEOPETHUECKUX 3HAHUH K PEIICHHUIO TPAKTHYECKHX 3a/1a4.

BoinosineHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

[Ip63 ymeHue omepupoBaTh MOHATUSMHU: pPALMOHAIbHBIE, HUPPALMOHAIbHBIC, I10KA3aTelbHBIC,
CTEIEeHHbIE, JOrapu(pMHUUECKUE, TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[Ipy7 ymeHue onepupoBaTh NOHATHSIMHE: TOXKIECTBO, TOKISCTBEHHOE IPpeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMAa YPABHEHUI U HEPABEHCTB, PABHOCHJIBLHOCTh YPAaBHEHHI, HEPAaBEHCTB U CHCTEM,
pallnOHAJIBHBIC, HppalrvOHAIIbHBIC, IIOKa3aTCJIIbHBIC, CTCIICHHBIC, JIOFapI/I(i)MI/I‘ICCKI/Ie,
TPUTOHOMETPUUYECKUE ypaBHEHUs, HEPABEHCTBA U CUCTEMbl; YMEHHE PEIIaTh YPaBHEHUS, HEPABEHCTBA U
CHUCTCMBbI C ITIOMOIIBIO PA3JIMYHBIX ITPUCMOB; pCIIATh YPABHCHUSA, HCPABCHCTBA U CUCTCMBI C ITapaMETPOM;
IPUMEHATh YPaBHEHUS, HEPABEHCTBA, MX CHUCTEMbI JJIs PELICHHs MaTeMaTHYeCKuX 3aJad M 3a1ad u3
pa3aMyuHbIX 00JacTel HayKH U pealibHOM ku3HU; MaTepuajibHOe o0ecnieyeHue:

WnauBuyanbHbIe 3aJJaHNs, CIIPAaBOYHbIE MAaTEpUaIIbl, KOHCIIEKTHI JICKIU.

Baua}me: PCUIUTH pallMOHAJIBHBIC HCPABCHCTBA:

1. 5X_7X—1+2X—5 s
2 5 10
2. [5-2x/<3,

3. 5x—2-3x*>0

ITopsinok BbINoJIHEeHUs padoThI:

[Ipu pemieHNH HEPAaBEHCTB HCIIOJIB3YIOTCS CIEAYIOIINE MpaBUiIa MPeoOpa3oBaHUs HEPABEHCTB B
PaBHOCHJIBHBIE:

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

YacTH B JPYryl0 C MPOTUBOMOJOXKHBIM 3HAKOM, OCTaBUB IPH 3TOM  0e3 W3MEHEHHs 3HaK
HEpaBEHCTBA;

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

B) 00€ 4acTH HEepaBEHCTBA MO>KHO YMHOXHTh WJIM Pa3/IeNIUTh Ha OHO U TO XK€ 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.

Pemnm HepaBeHcTBA.
7x-1 2x-5_ 7
Loy =222
2 5 10
[lepeneceM Bce 4IEHBI B JIEBYIO YacTh M MPHUBEAEM K O0IIEMY 3HAMEHATENI0. 00U 3HAaMeHAaTe b

10; TaK KaK 3HaAMCHATCJIb HE COACPIKUT HCpCMCHHOﬁ, TO B JalbHEHIIIEM €ro MOXXHO HE MHCaTh
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(ommycTHUTB).
50X —5(7x—1)+2(2x~5)~7 >0
50x—-35x+5+4x-10-7>0

19x-12>0
19x >12
12
X>—
19
LIS A LISV I 0o s,
E
19

)
Xe| —;+©
19

2. |5—2X| < 3TO ecTh
-3<5-2x<3

HCHOJ’ILSYH CBOMCTBA YMCJIOBBIX HCPABCHCTB, UMCCM

N7/ /72 5

-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 MOXHO 3aIIiUCaTh B BUAC CUCTCMbI HepaBeHCTB

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

1‘; 4

Xx<4

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

3x*—5x+2<0

Haiinem kopHU ypaBHEHUS:
3x*—5x+2=0
D=25-4.6=1

X, ZE' X1=1'X zﬂzz
26 "7 6 3

I'padukoM ¢yHKIIH y:3x2—5x+2 aBiseTcss mapaborna (puc.2), BETBH KOTOpPOM HampaBliEHBI
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2
BBEPX, a TOUKH NepeceueHus napadosust 1 ocu OX x, =1, X, =—
3

N3o0pa3um reomeTprdecKu:

(AN [ ]

Pucynok 2. I'paduk GpyHKIum

Tak Kak MBI pelaeM HepaBeHCTBO 3X° —5X+2 <0, To pelIeHneM HepaBeHCTBA Oy/IeT IPOMEKYTOK

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

dopma npeacTaBiaeHusi pe3yJabTaTa: BHIIIOJIHCHHOE 3a/IaHHE.

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBITOJIHEHA B TOJTHOM OO0BEME C COOIIOJICHUEM
HEO0OXOIUMOM TOCIEN0BATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBINIOJIHEHBI BCE
3aIMCH, BEIYUCIICHHS, PUCYHKH U TPaQUKH.

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

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €CliM PadOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISIET MOJIYYHTh MpPaBUJIbHBIE PE3yJbTaThl U BBIBOJBI; B XOJI€
IpOBe/IeHUs pabOTh! ObUTH TOMYIEHbI OLIHOKH.

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

Tema 1.3. @yHkuun, ux cBoiicTBa, rpaguku
IIpakTnyeckoe 3ansaTue Ne6

«Hccaenopanne pynkuuii. CBOMCTBa JMHEHHOH, KBaAPATUYHOM, KyCOYHO-JIMHCHHON 1
APOOHO-THHEHHOH GyHKIMII»

He.ﬂb paﬁoTbl: HAYUYUTBCA ONPEACITIATE YETHOCTh HECYCTHOCTD q)yHKLII/II/I, IMPOBOAUTE UCCIICAOBAHNEC
(byHKHHH Ha MOHOTOHHOCTb, 3KCTPEMYMbI, HYJIN (byHKI_[I/II/I 1 NPOMCIKYTKHU 3HAKOIMOCTOSAHCTBA.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[IP64 yMmeHHE OmnepupoBaTh MOHATUAMU: (DYHKIMS, HempepbiBHas QYHKIMSA, MPOU3BOAHAS,
nepBooOpaszHas, OMpeeNIeHHbI MHTErpai; YMEHHE HaXOIWTh MPOU3BOJHBIC AJIEMEHTAPHBIX (DYHKIUH,
HCIIOJIB3YA CIIPABOYHBIC MAaTCpUalibl; UCCICIOBATH B HpOCTGﬁHIHX cirydasax (1)YHKHI/II/I Ha MOHOTOHHOCTB,
HAaXOJIUTh HAWOONbIIME W HAUMEHbIIWE 3HAueHUS (YHKUUN; CTPOUTH TpaduKd MHOTOUJICHOB C
WCIIOIb30BaHUEM ammapara MaTeMaTHYECKOTO aHaIN3a; MPUMEHITh MMPOU3BOAHYIO TIPH PEIICHUU 3aad
Ha JBW)XCHUE; PEIIaTh MPAKTUKO-OPUEHTUPOBAHHBIE 337]aui HA HAUOONbIINE W HAUMEHbBIINE 3HAYCHUS,
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Ha HaXxO0XJIEHUE MyTH, CKOPOCTH U YCKOPEHHUS;

[IP65 yMeHHE ONepupoBaTh IMOHITUSAMU: palMOHaIbHas (DYHKIMs, IOKa3aTenbHas (QYHKLUS,
creneHHast pyHKIus, Jorapupmudeckas QyHKIH, TPUTOHOMETpHUYeCKre PyHKINH, oOpaTHble (QyHKINY;
YMEHUE CTPOUTh I'paMKU M3YYEHHBIX (YHKLUI, UCHOIb30BaTh IpadUKU IpU U3YYEHUHU NPOLECCOB U
3aBUCUMOCTEH, TpU pEIIeHUH 3aJad M3 JIPYTUX Y4eOHbIX MPEAMETOB W 3334 U3 PEalbHON KHU3HH,
BBIpa)XaTh (OPMYJIaMU 3aBUCUMOCTH MEXy BEITUUNHAMU;

[Ipy8 ymeHue CcBOOOJHO ONEPUPOBATH MOHATHAMH: Tpaduk GyHKIMM, oOpaTHas QyHKIuS,
KOMIO3ULMS (DyHKUMM, JuHEHHas (QyHKUUS, KBagpaTUuHas (YyHKIUsS, CTeleHHas (QYyHKIMS C LEJbIM
mokaszaTejieM, TpPUTOHOMETpudeckue  (yHKIHMM, OOpaTHbIE  TPUTOHOMETPHUYECKHE  (DYHKIIHH,
noKaszaTejabHass M Jorapugmuueckas (QyHKUUH; YMEHME CTPOMTh Ipadukud (YHKUHUHA, BBIIOIHATH
npeoOpa3oBaHus rpauKoB GbyHKUIMH;
YMEHHUE HCHOJIb30BaTh Ipa@uku (QYHKIMHA s M3ydeHHs] IPOLECCOB M 3aBHCUMOCTEH IpHU pPELICHUU
3aja4 U3 JPYruxX Y4eOHBIX IMPEIMETOB U M3 PEANbHOHN JKWU3HU;BBIpaKaTh (OPMYIaMHU 3aBUCHUMOCTH
MEX]y BEJIMYMHAMU; yMeHue CBOOOJIHO ONEpPUPOBAThH MOHITUAMU: YETHOCTh
(GyHKINH, TEPUOTUYHOCTh (DYHKIMH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢GbyHkuuu, HauOosbllee M HauMEHblee 3HAaueHUs (YHKIMHM Ha INPOMEXKYTKE, yYMEHUE IpPOBOIUTH
uccienoBaHue QyHKIUY; yYMEHHE
UCNOJb30BaTh CBOMcTBa M rpaduku (QyHKIUE A8 pelieHus YpaBHEHUM, HEpaBeHCTB M 3a/1ad C
rnapameTpamu; u300paXkaTh Ha KOOPJAUHATHOM IJIOCKOCTH MHOXKECTBA PEIICHHUI YpaBHEHHI, HEPABEHCTB
U UX CHCTEM.

MarepuajibHoe obecnieyeHue:

WuauBuyanbHbIe 3aJaHUs, CIIPAaBOYHBIC MAaTEpUaIIbl, KOHCIIEKTHI JIEKIU.

3aganue:
. X
1. Haiitu ob6nacte onpeneneHuss GyHKIUH Y =
x%+x
3
X
2. Uccenenosars GyHKIMIO Y = ————— Ha YETHOCTb.
2(x+5)
3. HccnenoBath pyHknuio y =6vx -(2x —1) Ha MOHOTOHHOCTBH M 3HAaKOIIOCTOSIHCTBO.

Ilopsinok BbINOJHEHHS padOThI:

1) Haiigure obnacts onpenenenus GyHKINU.

Jlji HaX0XKJIeHUS! IPOMEXKYTKOB 3HAKOMIOCTOSHCTBA HAUAUTE TOUKU IEPECEUEHus ¢ 0Chlo abcuuce,
pemuB ypaBHeHue y=0. HaiinenHsle kopHu pacctaBbTe Ha ocu OX B MOpsKe BO3pacTaHUs U HalauTe
3HAK (PYHKIIMM Ha KaXKJIOM U3 MTOJIyYEHHBIX MHTEPBAJIOB. 3alUIIUTE PE3yJIbTar.

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

1.3amenure aprymeHT pyHkuuu x Ha "-x". [loncTaBbTe 3TOT apryMeHT B (PYHKIIMOHAIBbHOE
BbIpa)KEHHE.

2.Y1upocTuTe BbIpaKEHNUE.

3.Takum 06pa3oM, Bl HOJTYUHIU OAHY U Ty ke (DYHKIUIO, 3alMCAaHHYIO JJIs apryMeHToB "X"
n'"-x". [TocMoTpuTE Ha ABE ATH 3aIUCH.

Ecmu y(-x) = y(X), To 3T0 ueTHast pyHKIIHSI.

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

Ecnu ke mpo QyHKIMIO HEb3sl CKa3aTh, 4To Y(-X)=y(X) win y(-X)=-y(X), TO 0 CBOWCTBY YETHOCTH
310 (hyHKIMSA 0o01Iero Buaa. To ecTb, OHAa HE ABISAETCS HU YETHOW, HU HEYETHOH.

4.3anummTe cielaHHble BAaMH BBIBOIBI.

3) Haiigute o6macte ompeneneHus (QyHKIMM M HYIM (QYHKIUH, eclu OHU ecTh. Mccnemyiite
(GYHKIIMIO HA MOHOTOHHOCTB Ha MOJTyYeHHBIX HHTEpBaJax.

Oyukius F(X) Ha3sIBaeTCs Bo3pacTarolieit Ha oTpe3ke [a,b] , ecnu as m0OBIX IBYX TOYEK X1 U
X2 u3 [a,b] cnpaBenmuBo HepaBeHcTBO F(X1) < F(X2), korma xij< X .
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Oyukius F(X) HaspiBaeTcs yobIBawoweii Ha oTpe3ke [a,0] , ecnu s m0OBIX ABYX TOYCK Xj U
X2 u3 [a,b] cmpaBemmBo HepaBencTBO F(X1) > F(X2), Korma X1 < X» .

. X
1) Haiitu obnacts onpeaeneHust QyHKIUU Y = —F——— U POMEKYTKH 3HAKOTIOCTOSHCTBA.
x“+x
Pemenue:
1. O6nacth onpenenenus Gpynkiuu: x° +x = 0,x(x+1) = 0,x, =0, x, # —1.PaccmoTpum Tpu

untepsana (—oo;—1), (—1,0)u(0;+0) . Ha unreppanax (—oo;—1)u(0;+00) x° +x =0, a na unrepsane (-1;0)
x% +x < 0. IMonyuaem, uro D(y)= (—o;—1) L (0;40).

2. Hymneii ¢pyHKIMH HET, T.K. # 0, cnenoBaTenbHO rpauK HE epeceKacT 0Ch a0CIIHCC.

X

Vx? +x
3. Haiinem 3nak ¢ynkuuu Ha uHTepBagax (—oo;—1)u(0;+00) . Ha untepBane (—oo;—1) y <0 , Ha

unteppane (0;+) y>0.

3

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

Pemenne: OOnacth ompeneneHus. DyHKUMsS OIpeneieHa Al BCeX X KpOMe TeX, KOTOpbIe
oOpalarT 3HaMeHaTelb B Hylb: X=-5, T0 ecTb D(y)=(—o0;-5) U (-5;+0). T.k. obnacts onpeaeneHus He
CUMMETpPUYHA , TO MO CBOMCTBY YETHOCTH 3TO (GYHKIMS 001ero Buaa. To ecTh, OHa HE SBISIETCS HU
YCTHOH, HU HEYCTHOM.

3) UccnenoBath  GyHKIHIO  y = 6\/7 (2x-1) HA MOHOTOHHOCTP W  IPOMEXKYTKH
3HAKOIOCTOSIHCTBA.

Pemenne: O6nactp onpenencuus pynkuuu: x > 0, 1.e. D(y) = [0;+oo).

Hynu dynkmuu: x1=0, x2=0,5.

[TpomesxyTku 3HakonoctosiHcTBa: Ha uHTepBaie (0;0,5) y <0, na unrepsane (0,5;+) y>0.

[TpoMexyTKM MOHOTOHHOCTH: JIOTUYHO paccmatpuBarh uHTepBa (0,5;+00). C Bo3pacTanmem
aprymenTta ot 0,5 10+ 00 (QyHKIIUS BO3pacTaer.

dopma npeacTaBieHHs pe3yJabTaTa: BEIIOJIHEHHOE 3aJaHUE.

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIeI0BATETLHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aMucH, BEIYUCICHUS, PUCYHKU U TpadUKU.

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

Ouenka "yI0BJIETBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MIPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIHUOKH.

OueHka ""Hey10BJ1eTBOPUTEIbHO' CTaBUTCS, €CIIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISICT CAENIATh MPABHIIBHBIX BHIBOJIOB.

Tema 1.2. ®ynkuuu, ux cBoicTBa, rpadpuku
IIpakTHyeckoe 3anaTHE N7

«IlocTpoenne n urenne rpapukoB GyHKIMID»
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Ienp paldoThl: NMOBTOPEHHE HM3YUYEHHOIO MaTepualla; INPUMEHEHHE TEOPETHUYECKUX 3HAaHUM K
PELICHUIO TPAKTUYECKHX 3a/1a4.

BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

[IP64 yMeHHE OINepHpOBaTh MOHATUAMH: (DYHKIUSA, HENpepbIBHAs (QYHKIUSA, MPOU3BOIHASI,
nepBooOpasHasi, ONpeesIeHHbI MHTErpall; yMEHUE HaXOJUTh HMPOU3BOJHBIC 3JIEMEHTapHBIX (YHKLUH,
UCTOJB3Ysl CIIPAaBOYHBIE MAaTEPUANIbl; HCCIEI0BATh B MPOCTEHINNX Cirydasx (pyHKIHMHM HA MOHOTOHHOCTb,
HaxoAuTh HauOOJbIIME W HAUMEHbUIME 3HAYeHUs (QYHKUUH; CTPOUTh IpaMKd MHOI'OYJIEHOB C
HCII0JIb30BAaHUEM allllapaTa MaTeMaTUYeCKOro aHalli3a; IPUMEHATh IIPOU3BOJIHYIO IIPU PELICHUM 3a]ad
Ha JIBWKEHME; pellaTh MIPAKTUKO-OPUEHTUPOBAHHbIEC 3a/laul HAa HAauOOJbIINE U HAaUMEHbIINE 3HAYCHHUS,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[IP65 yMeHHE OIepUpOBaTh MOHATHUAMHU: palHOHAIbHAs (QYHKIUS, I[OKa3zaTeabHass (QyHKIMS,
creneHHast pyHKIus, Jorapupmudeckas GyHKIH, TPUTOHOMETpUYeckre (PyHKIMH, 0OpaTHbIe (YHKINY;
YMEHUE CTPOUTh I'paUMKU M3YYEHHBIX (YHKIUH, UCHOIb30BaTh rpadUKU IpU M3YyYEHUU NPOLIECCOB U
3aBUCUMOCTEH, TpU pEIIeHUH 3aJad M3 JIPYTUX YYeOHBIX NPEAMETOB M 3a7ad M3 PeajbHOW >KU3HU;
BBIpaXaTh (JOPMYJIaMHU 3aBUCUMOCTH MEX]y BETMUNHAMU;

[Ipy8 ymeHue CcBOOOIHO ONEPUPOBATH MOHATHAMH: Tpaduk GyHKIMM, oOpaTHas QyHKIUS,
KOMIO3ULMS (DYHKIMH, JTuHEeHHas (QyHKUUS, KBagpaTUuHas (YHKIUS, CTeleHHas (QYHKIMS C LEJbIM
[IOKa3aTeleM, TPUTOHOMETPUYECKHE  (PYHKIMHM, OOpaTHble  TPUTOHOMETPUYECKHE  (PYHKIIHH,
nokaszaTejabHass M Jorapugmuueckas (QyHKIUM; YMEHHME CTPOMTh Ipadukd (YHKUMHA, BBIIOIHATDH
npeoOpa3oBaHus rpauKoB GyHKIHH;
YMEHHUE HUCHOJIb30BaTh Ipaduku (YHKUUN JUIs M3Yy4EHHs MPOLECCOB M 3aBUCUMOCTEH NpU pELICHUU
3aa4 U3 JPYTUX Yy4yeOHBIX NIPEIMETOB M M3 PEaJbHOW JKU3HU;BBIpaKaTh (pOpMynamMu 3aBUCUMOCTHU
MEX]y BEJIMYMHAMU; yMeHHUe CBOOOJIHO ONEpPUPOBATH MOHATHSIMU: YETHOCTb
(GyHKINH, TIEPUOIUIHOCTh (DYHKIMH, OTPAHUYCHHOCTh (DYHKIIMHM, MOHOTOHHOCTD (DYHKITUH, SKCTPEMYM
¢byHkuuu, HauOospllee M HauMMEHblEe 3HAueHUS (YHKIMM Ha TNPOMEXYTKE, yYMEHHUE IPOBOIUTH
uccienoBaHue QyHKIUY; yYMEHHE
UCMOJb30BaTh CBOMcTBa M rpaduku (QyHKUIUN A8 pelieHus YpaBHEHUM, HEpaBeHCTB M 3a/1ad C
rapamMeTpamu; U300paXkaTh Ha KOOPJUHATHOM IJIOCKOCTH MHOXKECTBA PEIICHHUI YpaBHEHHI, HEPABEHCTB
U UX CUCTEM.

MarepuanbHoe o0ecnieyeHue:

WNHauBuayanbHble 3aaHNsL, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTHI JIEKIIUH.

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

IMopsiiok BBINOJTHEHHS PAOOTHI
D)Ipaduk pyHkimn y=ax’+Bx-+c, rae a# 0 CTPOMTCS M0 CICAYIOEMY AITOPUTMY:
o  Omnucare QyHKIMIO, 3a1aHHYIO HOPMYITOI Fax2+Bx+c, rnea=0;

8

o  3a/1aTh KOOPJMHATBI BEPIIUHbI Xg—. ——; ) = ax? + éx + ¢ ¥ IOCTPOUTH
2a

TOUYKY Ha KOOPJAUHATHOM IIIOCKOCTH;

o TPOBECTU OCb CHMMETPHHU Mapadoibl;

o  ompenenuTh Hylu (QyHKIUH (€CaH 3TO BO3MOXKHO), MOCTPOUTH TOYKU IO COOTBETCTBYIOIIUM
KOOpJAMHATaM;

o  HalTH KOOpAMHATHI TOUKH NepeceueHus rpaduka QyHKIMH ¢ OCbIO OpJIUHAT U MOCTPOIiTE ee, a
TaKXe MOCTPOUTE TOUKY, € CHMMETPUYHYIO, HA KOOPJAMHATHOMN TUIOCKOCTH;

o  HailTu, ecau HE0OXOAUMO, KOOPAUHATHI IOTIOIHUTENIBHBIX TOUEK;

2)'paduk GyHKIIMN Fx2+px+q, rae a# 0 CTpOHTCS 1O CIIEAYIOIIEMY aJrOPUTMY:

o B kBagpaTtHOM TpexuieHe X +Px+( BbIIEINM NOJHBIA KBaapaT: X +px+q = (x-a)’+B

o Iloctpoum rpaduk ¢pyHKIUU sz
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o Jlemaem mapamtenbHbIA mepenoc rpaduka GyHKIHE y=X° BIOIb OCH abciuce Ha lal exmmu

BIpaBo, eciiv a> () win BieBo, ecau a< 0.

o /Jlemaem napamuienpHBI NepeHOC BAONb ocu opauHaTr Ha IBI enmnun BBepx, ecnu B> 0 miu

BHM3, ecan B< 0.

3) YroGbl mOCTPOUTH TpaduK (BYHKIHH y=X’+3 MOCTPOMM Tpaduk (GYHKIMH y=X° M CeIaeM

napaJuleNbHbIN nepeHoc BAojab ocu Oy Ha 3 eAMHUIIBI BBEPX.

Xox padoThI:

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

y:—3x‘2 —tix—4

Pemenne: KBaJIpaTHYHAasI, rpaduk
napabona, % = —% —3<G CIICIOBATENIFHO, BETBH HAIPABIICHBI BHU3.
Koopaunats! Bepiussl: (—1;-1).
& &

)

IS = =—0=
2r=3) =4

Ya :—3(—£)2 —Gf—i)—4=-3+80-4=-I;

Hynn gynkum:

~3xf —6x-4=0,

ix? +6x+4=10,

a=43 m=3 c=4

D=m® ae,

D=0-3.4=0-i2=-3, -3«

JlelicTBUTENBHBIX KOpHEH HET. TO ecTh, HET TOUEK MePeceYeHMs C OChIO aOCITUCC.

Touka nepeceuenus ¢ OV: (0; — 4).
Eomu X=0 o ¥ =0+0-4=-4.
JlononautensHele Toukn: (1; —13), Tak kak y(1)=-3-1* -6-1-4=-3-6-4=-13;

Crtpoum rpadux.

D)lloctpoum  rpaduk  PyHKIUK Fx2-4x+3 C  TOMOIIBIO npeo6pa303aHHﬁ.Fx2-4x+3—
KBaJpaTHuHasi, rpaduk — napaGona, a=1, 1 >0 cleI0BaTeIbHO, BETBH HATIPABICHBI BBEPX, T.K. X-4X+3
=(x-2)>—1, 10 y=(x-2)*— 1. Crponm rpadguk GyHKIHE y=X U JeIaeM MapaUIeIbHBIA IEPEHOC BIOIb
ocu abcuucc Ha 2 eIUHMIBI BIIPaBO M BJOJb OCH opauHar Ha 1 eaununyy BHU3. 3) Iloctpoum rpadux
byHKIUN y=x2-5 ¢ momoulpio mnpeoOpazoBaHuil. UToObl Obl mocTpouTh rpadux (yHKIUH y=X"-5
noctpouM TpaduK (GYHKIMH y=X° W cjenaeM MapallenbHbIl mepeHoc (puc. 3) Bxomb ocn Oy Ha 5

€JUHUI] BHU3.
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y=x2-5

w 3 8 7 3 5 4

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

Kputepuu onenkmu:

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TIOCTICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIITOJIHEHBI BCE
3aMKCHy, BEIYUCIICHUS, PUCYHKHU U TpapuKy.

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

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT IMOJYYWUTh TPABWIBHBIE PE3YJIBTaThl M BBIBOJBI; B XOJC
MPOBEICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CITM padOTa BBHIMIOJHEHA HE TTOJIHOCTHIO MIIH 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABUIIBHBIX BHIBOJIOB.

Tema 1.3. Kopnu, crenenn jorapugmnbi
IIpakTnyeckoe 3ansaTue Ne 8
«PelieHre HPPAUMOHAJIBHBIX YPABHEHUI»

Heanb pa6orbi: O0OOIMNTE, 3aKPENHUTh U CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS NPU PELICHUN
Pa3IMYHbIX BUJOB UPPALMOHAIBHBIX YPAaBHEHUH.

BbinosiHeHune pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

[1P63 ymeHue omepupoBaTh MOHATUSMH: pallMOHAJIbHBIC, HPPALMOHAIBHBIE, ITOKa3aTeNIbHBIE,
CTETEeHHbIE, JorapupMuuecKue, TPUTOHOMETPUYECKUE YPAaBHEHHSI U HEPABEHCTBA, UX CUCTEMBI;

IIpy7 ymeHue onepupoBaTh HOHATHAMU: TOXKIECTBO, TOKIECTBEHHOE IPeoOpa3oBaHue, ypaBHEHHE,
HEPABEHCTBO, CUCTEMa YPAaBHEHHMI M HEPABEHCTB, PABHOCWIBHOCTh YPAaBHEHHUH, HEPABEHCTB U CHUCTEM,
paluOHaJIbHbIE, HUpPALMOHAJIBHEIE, [I0Ka3aTeJIbHbIE, CTEIICHHBIE, JorapupmMHUEcKue,
TPUTOHOMETPUYECKNE YPAaBHEHMS, HEPABEHCTBA U CHCTEMBI; YMEHHUE pelIaTh YPAaBHEHMsI, HEPABEHCTBA U
CUCTEMBI C TIOMOIIBIO PA3JIUYHBIX IIPUEMOB; PEIIATh YPABHEHMsI, HEPABEHCTBA U CUCTEMBI C I1ApaMETPOM;
IIPUMEHATh YPaBHEHMsI, HEPABEHCTBA, UX CHCTEMBI JUIS PEHICHUS MaTEeMaTHYEeCKUX 3a1ad W 3a7a4 M3
pa3nUYHbIX 001acTe HAYKU U peaIbHOM KHU3HH.
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MarepuajnbHoe o0ecnieyeHue:
NunuBuayanbHble 3a1aHNs], CIPABOYHBIC MaTepUaIbl, KOHCTICKTHI JICKITHIA.
3aganmue:
5 - Ay = 5
1)Pemmre ypaBHeHue - dr=1x+35
2)Pemnth ypaBHeHue 9++x—-3 =x .

3)Pemmuts ypaBHeHne Vx° —2 =+/3—4x .

4)Peunts ypasuenue ~4x+2 ++/4x—2 =4

IMopsiiok BbINOJHEHUSI PA0OTHI

DIlpu Bo3BeIEeHUMM YpaBHEHHsS B UETHYIO CTEHEHb II0JIy4aeTCsl YpaBHEHHE, SBIIAIOIIEECS
CIIEACTBUEM MCXOAHOTO. [I0ATOMY BO3MOXKHO IOSIBJICHME IIOCTOPOHHUX pEIICHUN YypaBHEHUS, HO
HEBO3MOXKHA 1oTepsi KopHell. [Ipuunna npuoOpeTreHust KOpHEH COCTOMT B TOM, YTO IIPU BO3BEJICHHUU B
YEeTHYIO CTEIEeHb YHUCEJI, PaBHBIX 10 aOCONIOTHONW BEIMYMHE, HO Pa3HBIX IO 3HAKY, MOJy4aeTcs OJUH U
TOT K€ pe3yibTar.

Tak Kak MOTYT HOSIBUTHCS MOCTOPOHHHE KOPHH, TO HEOOXOAMMO JelaTh MPOBEPKY, MOACTABIISS
HalJICHHbIE 3HA4YCHHMS HEHW3BECTHOM TOJIBKO B II€PBOHAYAIBHOE YpPAaBHEHHE, a HE B KaKHE-TO
IIPOMEKYTOYHBIE.

2) Ilpu peuieHHMH WPPAMOHATBHBIX YPAaBHCHUH IOJIE3HO IEpel] BO3BEICHHEM O0EuX dacTei
YPAaBHEHUs B HEKOTOPYIO CTENEeHb "YEAUHWTb pagukaia', TO €CTb IPEACTaBUTh YPABHEHHUE B

BmeC’tx} =21INx) _

Torna nocie Bo3BeneHus 00enx yacTell ypaBHEHUs B N-YIO CTENIEHb paJUKall ClIpaBa UCYE3HET.

W A(x) = 4 B(x)

3) YpaBHeHue PaBHOCUJIBHO KaXOW U3 IBYX CUCTEM

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

A{xy= Bi(x)
HOCKOJ’IBKY II0CJIC BO3BCICHHUS B quHYIO CTCIICHb nonyqaeM ypaBHeHPle-CﬂeI[CTBI/Ie R R
MI)I JOJIDKHBI, peIHI/IB €ro, BBISICHHUTD, HpI/IHaI[J'Ie)KaT JIN HafIHGHHLIG KOpHI/I o6nacm OHpG}IGJ’IeHHﬂ

Alxy =0 B{xy=10
NUCXOOHOI'O ypaBHeHI/ISI, TO €CTb BBIIIOJIHACTCA JIHU HepaBeHCTBO R (I/IJ‘II/I R ) I/IS 9TUX

CHCTEM BBIOMPAIOT JUI PELICHUS Ty, B KOTOPOI HEpPAaBEHCTBO MPOLIIE.

4) Bo3Benere o0e yacTu ypaBHEHHUs B KBaJpaT U NPOU3BEJETE NMPUBEIACHHE MOJAOOHBIX UJICHOB,
NIEpEeHECHUTE CllaraéMble U3 OIHOM YacTH paBEHCTBA B ApYryro. YenuHute paaukain. CHoBa Bo3BeauTe 00e
4acTH YpaBHEHHUs B KBajpaT. Pemmre nomydeHHoe ypaBHeHue. Cuenante MpoBEpKY.

Xox pa0doThI:

1) Pemnth ypaBHEHHUE

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

AKKypaTHOE€ BO3BEJIECHHE B YETHYIO CTENEHb YpPaBHEHHUs BHJa ' cocTouTr B
nepexozie K paBHOCHIBHON €My CUCTEME
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: , | Alx) = B*(x),
WA(x)Y = Blx)y =~
| B(x) 20

Bixy=0 .
HepaBenctBo =+ B 3TOM CHUCTEME BBIPAXKAET YCIIOBHE, NMPU KOTOPOM YPaBHEHUE MOKHO
BO3BOJIUTH B UETHYIO CTENIEHb, OTCEKAET IIOCTOPOHHUE PELICHUS U MO3BOJISIET 00XOIUTHCS 6€3 MPOBEPKH.
VYpaBHeHnue VT Jr+3=x-1 PaBHOCUIIBHO CUCTEME
: f Z
|3-3x=(x-1),

|x-120
2 Y=
Pewas nepBoe ypaBHEHHe JTOH cHcTeMbl, paBHOCHIbHOe ypasHenuio X +X—2=0  nopyuum
KOpHH 1 =1, x=-2

Bropoli kOpeHb HE YIOBJIETBOPAET HEPABEHCTBY CHUCTEMbI U, CJIEIOBATEIIBHO, SIBIISIETCSA
IIOCTOPOHHUM KOPHEM UCXOJHOI0 YPaBHEHHS.

Orger. * =1,

2)Pewiuth ypaBHEHME

X+4/2x+3=0

7 -6 —
Pemenme: MeTol yeAMHCHNS pajKalla IPUBOIUT K ypaBHEHHI0 V<X T3 =0—X
DTO ypaBHEHHE PABHOCUIILHO CUCTEME
’ Py 2
|20+ 3=(6-x)",
6 -x20
. x, =11 x,=3

Pemiass 1mepBoe  ypaBHEHHE OTOM  CHUCTEMBI, [OJYYMM  KOpHH ~ 1 u 3 , HO
yenosue @ = % 20 ppmonmseres tosko wist ¥ = 3
Otser. * =3,

02 -y YV

3) Pemuts ypaBHeHHE =95" + 35— 6 = /- 6x— 24 :
Peurenne: DT0 ypaBHEHHE PABHOCHIILHO CUCTEME
|—9x* + 32— 6=—6x-24,

|—6x—2420

2
. — T =
Pemras nepsoe ypaBHEHHE 3TOH CHCTEMBI, PABHOCHIIBHOE ypaBHeHHto — & T4+ == 0 , TOJly4uM
x=-1_=x,=1
KOPHH u .
—0x— 2420

OpHako MpU 3TUX 3HAYEHMSIX X HE BBIMOJIHSAETCS HEPABEHCTBO =% =% u notoMmy JaHHOE
YpaBHEHUE HE UMEET KOPHEM.

Ortser. KopHeii HerT.

4)Peiuth ypaBHEeHHE

X453 +420-x= 7
Pemenne: BO3B€I[CM 00e uvacTtu YpaBHCHUA B KBaJApaT U MNPOU3ZBCACM IMPUBCIACHUC HO,HO6HLIX

YJICHOB, IEPEHOC CJIAaraeMbIX U3 OJHOW YaCTH PaBEHCTBA B PYTyI0 M YMHOKEHHE 00enx yacTtel Ha 1/2.
B pesynbrare noiay4uMm ypaBHEHHE

s 0 vr=12
Jr+5420-x=12 , ABJIAIONIEECS CJIEACTBHEM wHcxomaHoro. CHOBa BO3BEIEM O0€ YacTH
ypaBHeHHs B KBaapar. [loqy4uM ypaBHEHHE
(x+3H20-x)=144
2 -
KOTOPOE MPHUBOAMTCSA K BUay ¥ —13x+4=10
DT0 ypaBHEHHE (TAKKe SBIAIOIIEECS CIEACTBHEM HCXOIHOTO) HMEET KOPHH
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=4 x =11
O0a KopHS, KaK MOKa3bIBaeT MIPOBEPKA, YAOBIETBOPSIIOT UCXOAHOMY YPAaBHEHHUIO.

OTBer.

X, = —I, x, =11
dopMa npeacTaBjeHus pe3yJbTaTa: BbINOJIHEHHbIC 3a1aHus 1, 2.

Kpurepun oneHku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJHOM O0BEME C COOJIIOICHUEM
HE0OXOIMMOM MOCIEN0BATEILHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIUCU U BBIYUCIICHUS.

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

Ouenka "yIa0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IO3BOJISICT MOJNYYUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJIBI, B XOJIE
MPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJIBHO' CTaBUTCS, €CJIU pabOTa BBHIMOJHEHA HE TIOJHOCTHIO UM 00BEM
BBHITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CIENATh MPABIIIBHBIX BBHIBOJIOB.

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

Heap padorsi: OO600MMNTH, 3aKPENUTh M CHUCTEMATU3UPOBATh 3HAHUS YYAIUXCS MPH PELICHUH
KOHKPETHBIX 33JJaHUH 110 TEME

BbinosiHeHune pa6oTsl crioco0cTBYET (POPMUPOBAHUIO:

[1P62 ymeHue onepupoBaTh MOHATUAMU: CTENEHb YUCIHA, JIOTapu(M YHcia; yMEHHE BBINOJIHAThH
BBIUMCJICHHE 3HAYEHUI U IpeoOpa30BaHusl BBIPAKEHUI CO CTENEHSIMHU U Jlorapupmamu, npeoOpa3zoBaHus
IpOoOHO-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 YIpPaBICHUS JTUUYHBIMU U
ceMeMHbIMU (PUHAHCAMU); COCTABISATh BHIPAKEHUS, YPABHEHHUS, HEPABEHCTBA U UX CHUCTEMBI [0 YCIOBHUIO
3aJlauu, UCCIIEI0BATh MOJYyY€HHOE PEIIeHNe U OLIEHUBATh MPaBIONOJOOHOCTh PE3yIbTaTOB.

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

3aganue:
1) [IpoBecTu ympolieHue cTeneHei ¢ paluoHaIbHbIM MOKa3aTeIeM:
3c’d® ,—cd
a) P —y (—)2
16x°y™ "4xy
at+a?
6) (9 -
) ( a’+a’
ava +bb b):(a—b)+—2Y2 _ 2/b
Jaidb 0 Jaib’

2) BbIONHUTG AeUCTBUS: (———F—
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Ilopsinok BbINOJHEHHS PA0OTHI
1) a) BeiHecHTe 3HaK MHHYC W3 TPOM3BEACHHS. BOCHOIB3yHTECh CBOWCTBOM CTCIEHH C
OTpPHUIATENLHBIM TOKa3aTeJaeM. YIOTPEeOUTEe CBOWCTBO BOCIPOM3BEACHHS BO BTOPYIO cTemeHb. Jlis
OKOHYATEJILHOTO YIPOIIEHUS HSTOTO MpHUMEpa BOCIOJIB3YHTECh MPAaBWIOM yMHOXEHUs napobeii. B
MOCJICTHEM I1are BOCIIOJIB3YHUTECh JICJICHUEM CTENIEHEH C OJIMHAKOBBIM IOKa3aTEeIeM.

6) B »TOM ciyyae Hajgo0 MPUMEHUT CBOMCTBO CTENEHEH ¢ OTpULIATeNIbHBIM IMOKazarenaeM. UToOsl
pasrpy3uTh MOJIYYCHHYIO Ipo0b, HAJIO IPeoOpazoBatTh ATy IpoOk B aeneHue. [IpuBectu apodh Kk odmemy
3HAMEHATENI0 U MPOU3BECTU CIIOKEHHE Apodeil ¢ obmuM 3HaMmeHateneM. [locienHum marom cienartb
COKpallleHHE.

2) Ormpenenure MOPAAOK JeicTBUS. BblpakeHne B MepBOW CKOOKE MNpPUBEAUTE K OOIEMy
3HAMCHATENI0, B UHUCIHTEJIC CACNAiTe TPYNIHUPOBKY M BHIHECHTE OOIIMI MHOXHUTEIb 32 CKOOKY.
BrimonauTe neneHue, cokparute Ha oOmuid MHOXHUTENb. [locnenHee neiicTBue — CloXKeHUE APOOEH C
OJIMHAKOBHIMY 3HaMeHaTesiMu. [IpuBeauTe mogo0HbIE CllaracMble.

Xoxa pa6oTsl
() Ty

2.3 10,,10,17

X%y Xyrz

Bnauane Haz0 MpoBECTH PaCKPBITHE CKOOOK, AJISI 3TOTO BOCIIOJIb3YEMCSl CBOMCTBOM CTEIEHEH.
(-3)6) . (42) |,6-3

1) YnpocTuTth BhIpakeHue:

X

_ Yy 7-10 510,717 _ _-12_3 _-3_-5_-10_
= 5 —xT YT =Xy Xy =

X
BOCHOHB3yeMCﬂ CBOﬁCTBOM CTeHeHeﬁ C OTpHULATCIbHBIM IIOKA3aTCIICM.
_)° 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 o603Hauenne a =+/x , tormax = (Vx)? =a?, xJx=d’a=a°.
a+l 1

3

dopMyia U3 yCIOBHUS 3a/1a4 MOCIIE 3aMEHbI Oy/IEeT BBITJISACTH TaK: 5 f— .
a’+a“+a a —a

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

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

Bepnemcs k 3amene: a’-1=x-1.

OTtBer: x-1.

®opMma npeacTaBJICHUs Pe3y/IbTaTa: BBIIIOJIHEHHOE 3a1aHNE
Kpurepum ouenku:

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

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JOMYIICHBI
2-3 Hemouera.
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Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTW TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yAbTaThl U BBIBOJBL, B XOJE
MIPOBEICHUS pa0OTHI ObUTH JOMYIIEHBI OIIHOKH.

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

Tema 1.3. KopHu, crenenn jorapupmsol
IIpakTnyeckoe 3ansaTue Ne 10
«PeleHue nNoka3aTeJbHbIX YPABHEHUH»

Heas padorsr: O0O0MMNTE, 3aKPENHUTh U CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS HPU PELICHUU
KOHKPETHBIX 3a/laHUi 110 TeMe

BoinosineHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

[1P62 ymenue onepupoBaTh MOHATHAMHU: CTEIEHb YWCIA, JIoTapu(M Ymcia; yMEHHE BBINOJHATH
BBIUMCIICHUE 3HAUEHUI U npeoOpa3oBaHMsl BbIPAKEHHUM CO CTENEHAMH U jorapudmamu, npeodpa3oBaHus
JIPpOOHO-pallMOHATIFHBIX BHIPAKEHUI;

IIp63 ymeHue omnepupoBaTh MOHATHSIMU: palMOHAJbHBIC, HpPpalMOHAJIbHBIC, I[10KA3aTEJIbHBIE,
CTENEHHbIE, Jorapu(pMHUUECKHe, TPUTOHOMETPUYECKUE YPABHEHUSI U HEPABEHCTBA, UX CHUCTEMBI;

[1Py7 ymeHue onepupoBaTh MOHATUAMU: TOXKIECTBO, TOKIECTBEHHOE IIPe00pa3oBaHNe, ypaBHEHHUE,
HEPAaBEHCTBO, CUCTEMAa YpPaBHEHHI M HEPAaBEHCTB, PaBHOCWJILHOCTh YPAaBHEHUMN, HEPABEHCTB U CHUCTEM,
paloHaJbHBbIE, UppalOHAIIbHBIE, II0Ka3aTelbHbIE, CTEIICHHBIE, JorapupmMuyecKue,
TPUTOHOMETPUYECKHUE YPAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YpaBHEHUS, HEPABEHCTBA U
CUCTEMBI C IIOMOIIIBIO PA3JIMYHBIX IPUEMOB; PEIIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C I1aApaMETPOM;
IIPUMEHSTh YpaBHEHMs, HEPABEHCTBA, UX CHCTEMbI JJIs pEIICHHsS MaTeMaTUYEeCKUX 3a7ad U 3a4ay U3
pa3nuyHbIX 001acTell HAyKU U peaslbHOM KU3HH;

[IPy8 ymenue cBOOOJHO ONEpUPOBaTh MNOHATUAMM: Trpapuk (yHKUIUHM, oOpaTHas (QyHKUHSA,
KOMMO3ULMS (PYHKIMM, TuHEeHHas (QyHKIUS, KBagpaTUuHas (DYHKIUS, CTeleHHas (QYHKIMS C LENbIM
MOKa3arejaeM, TPUTOHOMETpPHUYECKHE  (YHKIHMH, OOpaTHble  TPUTOHOMETPUYECKHE  (YHKIIUH,
nokaszaTeiabHass M Jorapugmuyeckas (QyHKIUH; YMEHHME CTPOMTh Ipadukd (YHKIMHA, BBITOIHATDH
npeoOpa3oBaHus rpadukoB GyHKIM;
YMEHHUE HUCHOJIb30BaTh Ipaduku (YHKUUH JUId M3Y4eHHs IMPOLECCOB M 3aBUCUMOCTEH NpU pELICHUU
3aa4 U3 JPYTUX y4yeOHBIX NPEIMETOB M M3 PEaJbHOW JKU3HU;BBIpaKaTh (OpMynamMu 3aBUCUMOCTHU
MEXly BEIMYMHAMY; yMeHue cBOOOJHO ONEepUpOBaTh MOHATUSMU: YETHOCTh
(GYHKIUH, TEPUOANYHOCT (PYHKIIMH, OTPAaHUYEHHOCTh (PYHKIMH, 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
nmapamMeTpamMu; u300paXkaTh Ha KOOPAUHATHOW IJIOCKOCTH MHOXKECTBA PEIICHHUI YpaBHEHHM, HEPABEHCTB
U UX CHUCTEM.

MarepuanbHoe o0ecnieyeHmne:

WNHauBuayanbHble 3a1aHNSL, CIPABOYHBIE MaTEpUAIbl, KOHCIIEKTBI JIEKIIUH.

3amanme:
Pemnte ypaBHeHue:
a) 3X2_4’5-\/_: 1 ;
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B) 01%°-05./01=0,001;
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c) 4'(116JX _17.[}1JX+4:0.

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTBl:

a-B) O6e 4acTH ypaBHEHHs IIPHBOIUM K OJXHOMY ocHOBaHmio: a' ™ =a®®

, e (a>0,a=1)
3areM ucnons3yeM ciexyioniee ceoiictBo: ( a'® =a®™) < (f(x) = D(X)).
¢) PerraeM kBagpaTHOE ypaBHEHHE OTHOCUTEIBLHO TepeMennoit (1/4)*.

Xoxa pa6oTsl
Pemmre ypaBHEHUE: 0,1XZ_0'5 -4/0,1=0,001.

Pemenne: IIpeobpasyem ypasrenue k Buay: a' ¥ =a®™,

2
01%2-05.0105 2013 5 01%" —05+05 _ 13 01 2 — 043 3arem pemaem ypaBHEHUE:

x2:33x1:—ﬁ,x2 = /3.

(I)opMa NMpeaAcTaBJICHUA Pe3yjabTaTa: BhIIIOJIHCHHOC 3a/laHNE

Kpurepun oneHku:

Ounenka "oTau4HO" cTaBUTCS, ecnu paboTa BBITOJIHEHA B TOJTHOM OO0BEME C COOJIOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ounenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii PabOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh NPAaBUIbHBIE PE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYIEHBI OIIHUOKH.

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

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

Heanb pa6orbi: O0OOMNTE, 3aKPENHUTh U CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS NPU PELICHUN
KOHKPETHBIX 33/IaHUi 110 TeEME

BbinosiHeHune pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

[1P62 ymeHue omnepupoBaTh MOHATUAMHU: CTENEHb YMCIA, JIOTapudM dYKcia, yMEHHE BBIIOIHSITDH
BBIUMCJICHHE 3HAaYeHUI 1 TpeoOpa30BaHusl BHIPAKEHUI CO CTENEHSIMHU U Jiorapupmamu, npeodpa3zoBaHus
IpoOHO-pallMOHATIBHBIX BBIPAKEHUI;

[IPG3 ymeHue omnepupoBaTh MNOHATUSMU: palMOHAIbHbIE, HppallMOHANbHbBIE, IOKa3aTelbHBIE,
CTETEHHbIE, JTOTrapu(PMHUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[Ipy7 ymeHue onepupoBaTh MOHATHIMH: TOXAECTBO, TOXKAECTBEHHOE MpeoOpa3zoBaHue, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMa YPaBHEHHUM U HEPABEHCTB, PABHOCHUIIBHOCTb YPaBHEHMM, HEPABEHCTB U CHUCTEM,
panroHaIbHbIE, HMppaLMOHAIIBHEIE, MIOKa3aTeIbHBIE, CTEIICHHBIE, JorapugmMuueckue,
TPUTOHOMETPUYECKUE YPABHEHUS, HEPABEHCTBA U CUCTEMBI; YMEHHUE pelIaTh YPaBHEHMsI, HEPABCHCTBA U
CUCTEMBI C TOMOIIBIO PA3JIUYHBIX IPUEMOB; PEIIATh YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPOM;
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IPUMEHSATh YPaBHEHUS, HEPABEHCTBA, UX CHUCTEMbI JJIS PELICHHS MaTeMaTHYeCKUX 33734 M 33134 M3
pa3IMYHBIX 00J1acTel HAYKH U PEATbHON KU3HH,

IIpy8 ymeHue cBOOOJHO OmMEpUpPOBATh MOHATUSAMH: Tpaduk QyHKIMH, oOpaTHas QyHKUHS,
KOMITO3UIMST (YHKIUN, JTUHEHHAs (QYHKIUA, KBaapaTudHas (YHKIHs, CTENeHHass (PYHKIUS C IEIbIM
mokaszaTejieM, TpPUTOHOMETpudeckue  (yHKIHMH, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
noKaszarenbHas W Jorapudmuueckas (QyHKUNMH; yMEHHE CTPOUTH TpaduKu (QYHKIMH, BBIOIHSITH
npeoOpa3oBaHus rpauKoB GbyHKIMH;
yYMEHHE HCHOJb30BaTh Tpaduku (QyHKIWI A M3ydeHUS MPOLECCOB W 3aBUCHMOCTEH NpPH pEIICHUN
3aja4 U3 JPYruxX Y4eOHBIX IMPEIMETOB U M3 PEANbHOHM JKW3HU;BBIpAKaTh (OPMYIaMHU 3aBUCUMOCTH
MEX1y BEIUYHHAMU; yMeHHEe CBOOOJIHO ONEPHPOBATh MOHATHIMH: YETHOCTD
(GyHKINH, TEPUOIUYHOCTh (DYHKIMH, OTPAHUYCHHOCTh (DYHKIIMHM, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢GyHKIMKM, HawOoJbllee W HaWMEHbIIEe 3HA4YCHUS (QYHKIMHM HA HPOMEXYTKE; YMEHHE IPOBOIUTH
uccienoBanue QyHKIUY; YMCHHE
UCIIONIB30BAaTh CBOMCTBa W Tpauku (yHKUME A7 pelIeHHs YpaBHEHHUH, HEpaBEHCTB W 33/a4 C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PEIICHUI ypaBHEHHI, HEPABEHCTB
U UX CHCTEM;

MaTtepuajbHoe obecnieyeHue:

WunuBuyanbHble 3a1aHNs, CIIPABOYHBIC MaT€PHAIbl, KOHCIICKTHI JICKIIHH.

3aganue:
Pewmnts HepaBeHCTBO:

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

93% 3.1

_3 <
27
ITopsinok BbIMOJHEHHS Pa0OTHI:
O0e yacTu HEpaBEHCTBA MPUBEAUTE K OJHOMY OCHOBAHHUIO: a'™ - a [Ipu pemiennn 1aHHOTO
O<a=<l1 a>1

uiau .
f(X) < D(x) f (x) = ®(x)

D(x)

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

Xox padoTsl
Peumre HepaBerncTBo: 5% - 2% > 0173,

Pemenne: IIpeoOpasyem HepaseHcTBO K BHAy: a'™ =a® . Jlna neoii uacTH HepaBeHCTBa
UCIIONB3yeM CBOMCTBO cTenenei: a**b*=(a*b)* , nna npasoii yacTu CBOKWCTBO cTeNEHEH ¢ OTPHUIATENBHEIM
TI0Ka3aTeseM, MOIydaeM:

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

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Ciid paboTa BBHIMIOJHEHA B TOJTHOM OOBEME C COOJIOIEHHEM
HE0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aMUCH ¥ BBIYMCIICHUS.

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

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO I0O3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MIpOBeIeHUS] pabOThI ObUIH JOMYIIEHBI OIIMOKHU.
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OuneHka ""Hey10BJIeTBOPUTEIBbHO' CTaBUTCS, €CIIH pabOTa BBHIMOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH pabOThHI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBIBOJIOB.

Tema 1.3. KopHu, crenenu jorapugmbl
IMpakTnyeckoe 3ansiTue Ne 12
«Pemenue nokazareJbHbIX YPABHEHUIl 1 HEPABEHCTB)

Heanb paGorbl: O0O0IMNTE, 3aKPENUTh U CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS MIPU PELICHUU
KOHKDPETHBIX 3aJJaHUH 110 TEME

BbinosiHeHue padoThbl cOCOGCTBYET (POPMHPOBAHUIO

I1P62 ymeHue onepupoBaTh MOHATUAMU: CTENEHb YUCIA, JIOrapu(M YKciia; YMEHHE BBIIOIHSTH
BBIUUCIICHUE 3HAUCHUI 1 MPeoOpa3oBaHMsI BHIPAKEHH CO CTETIEHAMH U Jiorapudmamu, mpeoOpa3oBaHus
IpOOHO-PALlMOHATIBHBIX BBIPAKEHUI;

[1P63 ymeHme omepHpoBaTh MOHATUSMH: palMOHAIBHBIE, HpPpAIOHAIBHBIC, ITOKa3aTEeNIbHBIE,
CTEIEHHbIE, JTOrapu(PMHUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[Ipy7 ymeHue onepupoBaTh NOHATHSIMHE: TOXKIECTBO, TOKISCTBEHHOE IPpeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMAa YPABHEHUI U HEPABEHCTB, PABHOCHJIBLHOCTh YPAaBHEHHI, HEPAaBEHCTB U CHCTEM,
panroHaIbHbIE, UppanroHaibHbIC, MOKa3aTeJbHbIE, CTETICHHBIE, norapupMHUECcKue,
TPUTOHOMETPUUYECKUE YpaBHEHUs, HEPABEHCTBA U CUCTEMbl; YMEHHE PEIIaTh YPAaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIIBIO PA3JIMYHBIX TPUEMOB; PEIIaTh YPAaBHEHUS, HEPABEHCTBA U CHCTEMBI C TapaMETPOM;
IPUMEHATh YPaBHEHUS, HEPABEHCTBA, UX CHUCTEMbI JJIs PELICHUs MaTeMaTHYeCKUX 3a7ad M 33734 M3
pa3aMyYHbIX 00JacTel HayKH U pealibHOM JKHU3HH;

[Ipy8 ymeHue cBOOOJHO oOmepUpoBaTh MNOHATUSAMU: rpaduk GyHKIMM, oOpaTHas (QyHKIUS,
KoMIo3uus (pyHKIMHA, TuHeHas (QyHKIUsS, KBajgpaTHuHas (QYHKIUS, cTeleHHas (YHKIHUS C LEIBIM
nokaszaTejaeM, TPUIOHOMEeTpudyeckue  (yHKIMH, OOpaTHble  TPUTOHOMETpUYecKHe  (YHKIHH,
MoKasareiabHass M Jorapupmuyeckas (yHKIUU; yMEHHUE CTPOUTh TIpaduku (QYHKIUH, BBITOIHATH
npeoOpa3oBaHus rpapuKoB GbyHKIH;
YMEHHE HCIOIb30BaTh Tpaduku (YyHKIMN JUISI U3yYSHHs TPOIECCOB M 3aBHCUMOCTEH TMpPH pelIeHHH
3ajjad4 U3 JPYruxX Y4eOHBIX IMPEIMETOB M M3 PEalbHOM JKU3HU;BBIpaKaTh (OPMYJIaMU 3aBUCUMOCTH
MEXy BEIIMYHMHAMHU; yMEHHE CBOOOIHO OTEPHPOBATH MOHSATHIMHU: YETHOCTD
(GyHKLINH, TEPUOIUYHOCTh (DYHKIIMM, OTPAHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢bynknuu, HawOoJblllee W HaWMEHbIee 3HAUYeHUS (YHKIMM Ha TPOMEXKYTKE, YMEHHE MPOBOIUTH
ucclieloBaHue (QpyHKIUHY; yMeHue
WCTIOJNB30BaTh CBOWCTBa W Trpaduku (QYHKIUH A pemieHus YpaBHEHWH, HEPaBeHCTB M 3a/ady C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PEIIEHUI ypaBHEHM, HEPABEHCTB
U MIX CHCTEM;

MatepuajbHoe obecnieyeHue:

WupuBuyanbHbIE 3aJaHNs, CIIPAaBOYHBIE MAaTEPUATbl, KOHCTICKTHI JICKITHIA.

3aganue:
Peumnts ypaBHeHue:

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

B) 4.[116JX_17.[‘1JX+420.

Ilopsinok BbINOJTHEHHS PadOThHI:

D(x)

a-B) OOe YacTH ypaBHEHHs IPHBOIMM K oxHOMy ocHoBammio: a X =a®® rtme (a>0,a #1)
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3aTem ucnonk3yeM crexyromee coiictBo: ( a' ) =a®®) < (f(X) = D(X)).

Xox padoThI:

PemnTe ypaBHEHHUE: 0,1)(2_0'5 . \/O_,l =0,001.
Pemenue: [Ipeobpazyem ypaBHEeHUE K BUAY: d
012050105 _013 5 02¥° ~05+05 _ 013 o 015° 013
3aTeM pelaeM ypaBHEHHE: x° =3 => X, = —\/? ,x, =A/3.

100 _ q@00

Pemmts HEPABCHCTBO:

x2-55 3
25 ’ 27 \ -
& [9J S(lZSJ |

X=4 3
c) 3 X <i
27
O06e vyacTy HEpaBEHCTBA MPUBEIUTE K OJTHOMY OCHOBAHHIO: a'® = a®™», [Ipu pemieHun 1aHHOrO
O<a<l1 a>1

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

uiu .
f (X) < D(x) f (x) = ®(x)
(I)opMa leeJICTaBJ'leHI/Iﬂ pe3yﬂLTaTa: BBIITOJIHCHHOC 3a1aHHUC

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHUEM
HEO0OXOIMMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIIOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

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

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO MO3BOJISIET MONYYWUTh NMpPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJE
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIINOKH.

Ouenka "Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIH pabOTa BBHIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJITHEHHOW YacTH paOOThI HE MTO3BOJISIET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 1.3. Kopuu, crenenu jorapupmsl
IIpakTuyeckoe 3ansaTue Ne 13

«HaxoxkaeHue 3HaYeHU JJorapudmMa no nNpou3BoILHOMY ocHoBaHUIO. [lepexox ot ogHoOrO
OCHOBAHUA K ApPyromy. Beruucienune u cpaBHenue jgorapugmos. Jlorapupmuposanue u
MOTCHIHHUPOBAHUE Bblpil)KBH]/lﬁ»

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

BbinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHHIO:

[1P62 ymeHue omepupoBaTh MOHATHAMHU: CTEIEHb YWCIA, JIOTapu(M dYHcia; YyMEHHE BBIOJHATH
BBIUUCIICHUE 3HAUEHUI U MpeoOpazoBaHMsl BBIPAKEHHUM CO CTETIEHAMH U Jorapudmamu, npeodpa3oBaHus
JTPOOHO-palMOHATBFHBIX BEIPAKECHUI,

I1P63 ymeHue omepupoBaTh MOHATUSMH: palMOHAJIbHBIC, HMPpPALMOHANbHbIE, IOKa3aTelbHbIE,
CTCIICHHBIC, J'IOFapI/I(bMI/I‘—IeCKI/Ie, TPUTOHOMCTPUYCCKNEC YPABHCHUA U HCPABCHCTBA, UX CUCTEMBI,
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[Ipy7 ymeHue onepupoBaTh NOHATHSIMH: TOXKIECTBO, TOKIECTBEHHOE IPpeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMAa YPABHEHUI U HEPABEHCTB, PABHOCWIBHOCTh YPAaBHEHUil, HEPABEHCTB M CHUCTEM,
panroHaIbHbIE, UppalroHalIbHbIE, noKa3aTeJbHbIE, CTETICHHBIE, JorapupMHUEcKue,
TPUTOHOMETPUUYECKUE YPaBHEHUs, HEPABEHCTBA U CUCTEMbl; YMEHHE PEIIaTh YPABHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JIMYHBIX IPUEMOB; pEIlIaTh YPAaBHEHU I, HEPABEHCTBA U CUCTEMBI C TAPAMETPOM;
IPUMEHATh YPaBHEHUS, HEPABEHCTBA, MX CUCTEMBl JUIsl PEIICHUS MaTEeMaTHYeCKUX 3a4ad M 3a7ad M3
pa3nu4HBIX 001acTe HAYKH U peaIbHOM KU3HH;

[Ipy8 ymMeHme cBOOOTHO ONEpUPOBATH MOHATUAMH: Tpaduk QyHKIUH, oOpaTHas QYHKIIUA,
KOMIO3ULMS (DYHKIUMHA, TuHEeHHas (QyHKIUSA, KBagpaTUdHas (yHKIUs, cTerneHHas (QYHKIHUS C LENbIM
IoKas3aTejaeM, TPUIOHOMETpudeckue  (yHKIMH, OOpaTHblE  TPUTOHOMETpUYECKHe  (YHKIIHH,
nokaszaTenbHass W Jorapugmuueckas (QyHKIUH, YMEHHE CTPOUTH Tpadukd (YHKIHUNA, BBITOIHATH
npeoOpa3oBaHUs rpaduKoB GyHKIIHIH;
YMEHHE HCHOJb30BaTh Tpaduku (yHKIMN JUISI U3yYEHHs HPOIECCOB M 3aBHCUMOCTEH MpPU pelICHUU
3ajjad4 U3 JPYruxX Y4eOHbIX IPEIMETOB U M3 PEaJbHOM >KU3HHU;BBIpAXaTh (OPMYIaMU 3aBUCUMOCTH
MEXy BEIIMYMHAMU; yMeHHue CBOOOJIHO ONEePHPOBATH MOHATUSMHU: YETHOCTD
(GyHKLIMHU, TEPUOIUYHOCTh (DYHKIMM, OTPAHUYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢bynkuuu, HawOoibpllee W HaWMEHbIEe 3HA4YeHUS (YHKIMM HAa TPOMEXKYTKE, YMEHHE MPOBOIUTH
uccieioBaHue QpyHKIUHY; YMEHHU €
UCTOJB30BaTh CBOWCTBA W rpaduku (QYHKIUH A0 pelmieHus YpaBHEHHWH, HEPaBeHCTB M 3adad C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUH, HEPABEHCTB
U MX CHCTEM;

MatepuajibHoe o0ecnieyeHue:

WupuBuyanbHbIEC 3aJaHNs, CIIPAaBOYHBIE MAaTEPUAIbl, KOHCTIEKTHI JICKIHA.

3aganue:
1) Haiinure 3HaueHus1 BbIpAKECHUI:

a) logs 135 — log 55,4;
b) log, 104 — log 4 6,5;
c) logs logs /43,

2y Haliure 3HaYeHUS BBIPDAKEHHMN:
a) 5Iog5 24 36Iog6 @;
b) 2I0925 + 81Ioggm;

1-log,6 —log ,0125
) 27 098° _47%947

ITopsinok BbIMOTHEHHS padoT

1) Hcnonp3yiiTe COOTBETCTBYIOLIME CBOWCTBA JIOTapu(PMOB U  ONpefesieHue
norapudma.
2) Hcnonp3yiiTe 0CHOBHOE JTorapru(MUUYECKOE TOKIECTBO U CBOMCTBA JIorapru(MOB.

Xox pa0doThI:
1) Borauncoure: |og0 ,50,64+ Iog0 10.

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

log. a
log. b

Hcrnonp3yem opmyity mepexoja kK HOBoMy ocHoBanuio 109, a = , TOJTy4lM

c

_ log, 0,64
- log,s 0,25

Jlajiee CIoJIb3yeM CBOMCTBA Jorapu(Ma CTENIEHH U JiorapudMa npou3Be1eHUs

=log, s 40,64 +1log, ;10 = log,(0,8-10) = log, ; 8 = 3.
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Ortser: -3.
®opma npeacTaBJIeHNUs Pe3yJbTAaTa: BHIIOJIHEHHOE 3a/1aHNE

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid pa0oTa BBHINOJHEHA B IMOJTHOM OOBEME C COOJIOJICHUEM
HEO0OXOIUMOM TIOCTIEIOBATEIIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

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

Ouenka "y10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHOW YacTHU TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBIMOJHEHA HE TTOJHOCTHIO U 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENATh MPABUIILHBIX BEIBOJIOB.

Tema 1.3. Kopnu, crenenu jorapupmsol
IIpakTuyeckoe 3ansaTue Ne 14
«IlocTpoenne rpapukoB JjorapupmMudecKux PpyHKIUUN»

Heas padorsl: O0OOMHNTE, 3aKPEUTh W CUCTEMATH3MPOBATh 3HAHMS YYAIIMXCS HPU PEIICHUU
KOHKPETHBIX 3aJJaHUH 110 TeMe

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1P62 ymeHue onepupoBaTh MOHATHAMHU: CTEIEHb YWCIA, JIOTapu(M YmciIa; yMEHHE BBINOJHATH
BBIUHCJICHHE 3HAYCHUI U TpeoOpa30BaHus BHIPAKEHUI CO CTETICHSIMHU U JIorapupmamu, npeoOpa3zoBaHus
JTPOOHO-pallMOHATBFHBIX BBEIPAKEHUI;

IIP65 ymeHue omepupoBaTh MNOHSATHSAMHU: palMOHalbHas (YHKLHMSA, IOKa3aTelabHass (QYyHKLUS,
CTerneHHas (QpyHKuusl, Jorapudmuueckas pyHKIMs, TPUTOHOMETpUUecKue PyHKINU, oOpaTHbIE (YHKIIHMH;
YMEHHUE CTPOUTh I'padMKU M3YUYEHHBIX (YHKIUI, MCHONb30BaTh IpadUKU NpU M3YyYEHUHU INPOLIECCOB U
3aBUCHMOCTEH, MpH pEIIeHUuH 3aJad U3 JAPYrux y4eOHbIX NPEeIMETOB U 3aJad U3 PeabHOM >KU3HU;
BbIpaXaTh (JOPMYJIaMHU 3aBUCUMOCTH MEX]y BETMUYNHAMU;

[Ipy6 ymeHme CBOOOIHO OINEPHPOBATH MOHATHIMH: CTETIEHb C IIENBIM TOKa3aTelleM, KOPEHb
HaTypaJIbHOM CTENEHM, CTENEHb C PAlUOHAIBHBIM II0Ka3aTeleM, CTENeHb C JCHCTBUTEIbHBIM
(BemiecTBEHHBIM) MOKa3aTeseM, Jiorapudm uncia, CHHYC, KOCUHYC U TAaHT€HC MPOU3BOJILHOTO YHUCIIA,

MarepunanbHoe obecniedeHue:

WnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MaTepUabl, KOHCIIEKTHI JEKIIHI.

3aganue:
3ananue Nel. B oHO# cucTteme KOOpAMHAT MOCTPOUTH TpaduK IEMEHTapHON U TaHHOW (PYHKUINH.

A b B
1 v =log;(x— 3) y=2—logix y=log.(x —2) +1
2 | y=logi(x+4) y=log;x+2 y=3-logi(x —4)
3 |y=logs(x—1) y=3—-logix y=log,{x +2) -3
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4 |y=logix+2 y=logyx—1 y=m%&—1l—2
5 |y=logs(x—3) _j,-'=‘1-—{r.:lgix v=2—log,(x—4)
6 |y=logilx+1) y=log;x+3 y=logilc+2) +2
7 | ¥v=log,(x—2) _‘}=={ug%x—2 y=logs(x —3) +1
8 }==Eug%{x+1] y=log;x+4 }-‘==1-—{ug%{x—=1-:]
9 |y=logs(x—2) _1}-':1—{53%3: y=1log,{x +1) -5
10 }==Eug%{x+3] y=log,x—1 y={u_gi{.r—2]—1
11 |y = logy(x—1) y = {ugi.r+ 2 v=1—-log,(x+1)
12 }-‘=Eugi{x+2] vy =log;x—35 }-'={u_g%{x—2]+3
13 | y=logy(x—1) y=2- Eug%x y=1log,(x +2) + 2
14 |y =logi(x + 3) y = logsx + 3 y:{u_g%(.r—3]+2
15 | ¥y = log;(x — 4) _‘}=={ug%x—1 y=5—log,(x—4)

3ananue Ne2. B onHO# cuctemMe KOOpAWMHAT MOCTPOHUTH rpaduk maHHOW GyHKIUMy = f(x) u rpadukx
Moyt GyHKIHH ¥ = |f{x)

1| y=logx—2)-1 |6 |y=logyx+1)—-1 11 | v =logsx—3)+1
3 1
2| v=3—-logyix—4) |7 |[y=logilx—21+1 12 | v=5-logy(x —4)
3
3| y=log1(x+2)-2 8 |v=1-log,(x+2) 13 | y=logslx —2)+ 3

4 |v=logsx—4)+1 |9 |y=logilx—2)+3 14 | v=3-logy(x—5)
i S

5| v=4-logy(x—2) |10 | yv=logslx +2)+2 15 | v=logyx+2)-3
3

Ilopsinok BbINOJHEHHS padOThHI:
log, a
log b

2) Ucnonb3yem CBOMCTBA CTENEHEH W OCHOBHOE JIOTapU(PMHUUECKOE TOXKIECTBO

1) Ucnionb3yem dopmyity mepexoja kK HoBomy ocHoBanuto 10g, a =

Xox padorsl
Brrauciure:

log,, ,50.64+log,;10=
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log. a

Hcnonp3yem dopmyiy epexosa K HOBOMy OCHOBaHHIO |0g, 8 = ——— , mosry4um

log,
_ log, 0,64

log,s 0,25
Janee UCIoJIb3yeM CBOWCTBA JiorapupMa CTENeHH U JiorapudmMa mpou3Be1eHUs

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

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

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

Hcnonb3yem CBOMCTBA CTENIEHEH W OCHOBHOE JIOTapU(PMHUECKOE TOKIESCTBO
— (33)1—I0g36 _4—Iog40,125 _

3 log 0125 1 .3 :
373_4 94 :3—3—0,125_1:1—8:—71
log_, 6 6 8 8
3 3

_ 33—3Iog36 _440940,125 _

OtBet: —7 Z
8

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHNe

Kputepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHUEM
HEOOXOMMOI TIOCIIEOBATEILHOCTH JCHCTBUI; B OTBETE NPABWJIBHO M AKKypaTHO BBIIIOJHEHBI BCE
3aIlUCH U BBIYUCIICHHUS.

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

Ouenka "y10BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBINIOJTHEHHON YacTH TaKOB, YTO IIO3BOJISIET IMOJIyYHUTh IPABWIIBHBIE PE3YJIbTaThl U BBIBOJBI, B XOJIE
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIIM paboTa BBHIIIOJIHEHA HE MOJHOCTBHIO WM 00BEM
BBITIOJTHEHHON 4acTH pabOTHI HE MO3BOJISIET C/I€NIaTh IPABUIIBHBIX BBIBOJIOB.

Tema 1.3. KopHu, crenenu jorapupmsol
IIpakTuyeckoe 3ansaTue Ne 15
«Pemenue Jjorapu(pMuYeCKuX ypaBHeHHU D)

Heap padorbi: O600MMNUTH, 3aKPENUTh U CHUCTEMATU3UPOBATh 3HAHUS y4YalIUXCA MPU PEIIeHUn
KOHKPETHBIX 3a/IaHUl 110 TEME

BeinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHHIO:

[1P62 ymeHue omepupoBaTh MOHATHAMHU: CTEIEHb YWCIA, JIOTapu(M YHciIa; YMEHHE BBHINOJHATH
BBIUUCIICHUE 3HAUCHHUI U MpeoOpa3oBaHMsl BBIPAKEHHM CO CTENEHAMH U Jorapudmamu, npeodpa3oBaHus
JTPOOHO-palMOHATBFHBIX BEIPAKECHUI,

[1P63 ymeHue omepupoBaTh MOHATUSMH: palMOHAJbHBIE, HMPpPALMOHANbHBIE, IOKa3aTelbHbIE,
CTCIICHHBIC, J'IOFapI/I(bMI/I‘—IeCKI/Ie, TPUTOHOMCTPUYCCKNEC YPABHCHUA U HCPABCHCTBA, UX CUCTEMBI,
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[Ipy6 ymeHue CBOOOIHO ONEpPHPOBATH MOHATHAMH: CTEMEHb C IIENBIM IOKa3aTejeM, KOpEHb
HaTypaJbHON CTENEHM, CTENEHb C pPAlMOHAJIBHBIM IIOKa3aTelleM, CTENeHb C JACHCTBUTEIbHBIM
(BelecTBEHHBIM) ITOKa3aTeNeM, JorapudM Yuciia, CHHYC, KOCUHYC ¥ TAHT'€HC IIPOU3BOJIBHOTO YKCIIA;

[1Py7 ymeHue onepupoBaTh MOHATUAMU: TOXKIECTBO, TOKIECTBEHHOE IIPe00pa3oBaHNUE, ypaBHEHHUE,
HEPaBEHCTBO, CUCTEMa YPAaBHEHUI W HEPABEHCTB, PABHOCHJIBHOCTh YPaBHEHUil, HEPABEHCTB M CHUCTEM,
panyoHaIbHbIE, UppaloHaJIbHBIE, HO0Ka3aTesbHbIE, CTEIIEHHBIE, JorapupmMuyecKue,
TPUTOHOMETPHUYECKUE ypaBHEHUS, HEPABEHCTBA U CHCTEMbI; YMEHHE PEIIaTh YPaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOILBIO PA3JIMYHBIX IPUEMOB; peIllaTh YPaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TapaAMETPOM;
NPUMEHSATh YPaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI JUISI PEIICHUS MaTEeMaTHYeCKUX 33734 M 33734 M3
pa3nuyHbIX 001acTeil HAyKU U peaslbHOM KU3HH;

[Ipy8 ymeHue cBOOOJHO OMEpUPOBATH MOHATUSAMH: Tpaduk QyHKIMH, oOpaTHas (GyHKIHS,
KOMIO3ULMS (DYHKIMH, JuHEHHas (QyHKUuMSA, KBagpaTUdHas (yHKLUsS, CTeleHHas (QYyHKIMS C LEJbIM
mokaszatejieM, TpPUTOHOMETpudeckue  (yHKIHMHM, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
noKaszaTejabHass M Jorapugmuueckas (QyHKUUH; YMEHHME CTPOMTh Ipadukd (YHKUHUHA, BBIIOIHATDH
npeoOpa3oBaHus rpaduKoB byHKUINH;
YMEHHUE HCHOJIb30BaTh Ipaduku (yHKUMH JUIsl U3y4EHMs] IPOLIECCOB M 3aBUCUMOCTEH IpU peLIeHUH
3aad U3 JPYruxX YYeOHBIX IMPEIMETOB M M3 PEANTbHON >KU3HU;BBIpAXaTh (OPMYIaMU 3aBHCUMOCTH
MEX]y BEJIMYMHAMU; yMeHHue CBOOOJIHO ONEpPUPOBATH MOHITUAMU: YETHOCTh
(GyHKINH, TIEPUOIUIHOCTh (DYHKIMH, OTPAHUYCHHOCTh (DYHKIIMHM, MOHOTOHHOCTD (DYHKITUH, SKCTPEMYM
¢byHkuuu, HauOoJpllee M HauMEHbIEe 3HAYeHUs (YHKIMM Ha TNPOMEXKYTKE, YMEHUE IPOBOIUTH
uccienoBaHue QyHKIUY; YMEHHU €
UCMOJb30BaTh CBOMcTBa M rpaduku (QyHKIUE A8 pelieHus YpaBHEHUIl, HEpaBeHCTB M 3aday C
rnapameTpamu; u300paXkaTh Ha KOOPAUHATHOM IJIOCKOCTH MHOXKECTBA PEIICHHUI YpaBHEHHI, HEPABEHCTB
U UX CHCTEM.

MaTtepuajbHoe obecnieyeHue:

WnauBuyanbHbIe 3aJJaHNs, CIIPAaBOYHbIE MAaTEpUaIIbl, KOHCIIEKTHI JICKIU.

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

Wcnone3ys cBoiicTBa JorapumMoB 00U YaCTH YpaBHEHMsI IPUBOJIUM K OTHOMY OCHOBAHHUIO

log 4 f(X) = log 2 g(X), @> 1. [Torennupyem obe yactu ypaBHeHus, moiaydaem f(X) = g(X). Permraem
MOJIydeHHOE ypaBHeHHE. T.K. MOTCHIMPOBAHUE YPAaBHEHUS MOXKET MIPUBECTH K MOSBICHHUIO TIOCTOPOHHUX
KOpHEM, TO JieaeM IPOBEPKY. 3amrchiBaeM OTBET.

ITopsinok BbINoJIHeHUs padoThI:
3anucarh 3aJlaHue B TETPa/b U PELIUTh.

Xoa padoTsl
log, 52 = (x —4)-log, 5.

Pemenue: Cormacno CBOMCTBaM JorapupmMuuecKon byHKIIUU
log, 5% =log, 5" <52 =5"* < \x+2 =x—4= x+2=x* —8x+16; [ [puBoaUM ypaBHEHHE K

2
CTaHJIapTHOMY BUIY X -9x+14=0. Pemaem kBajpaTHOe ypaBHEHHE M IOJIydaeM KOPHU X1=2, Xp=7.
IIpoBepka mOKa3bIBAET, YTO X1=2 SABJISAETCS IOCTOPOHHUM KOpHEM. OTBeT: 7

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

Kpurtepun onenkmn:
Ouenka "oTJMYHO'" CTaBUTCSA, €clMd paboTa BBHIMIOJHEHA B TOJTHOM OOBEME C COOJIOIEHHEM
HEO0OXOIMMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
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3aMUCH U BBIYUCIICHUSI.

Ouenka '"Xxopomio' CTaBHUTCs, €CIM BBITOJTHEHBI TPEOOBaHUS K OIEHKE "OTIUYHO", HO TOMYIICHBI
2-3 HemoueTa.

Ouenka "yaoBJIE€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJISET MOJYYUTh IpPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OIITHOKHU.

Ouenka ""Hey10BJIE€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CENATh MPABUIIbHBIX BBHIBOJIOB.

Tema 1.3. KopHu, crenenn jorapugmbi
IMpakTnyeckoe 3ansitue Ne 16
«Pemenne JiorapupMmuyecKknx HePpaBeHCTB»

Heap padorbi: O600MNUTH, 3aKPENUTh M CUCTEMAaTU3UPOBATh 3HAHUS YYAIIUXCS MPU PEHICHUU
KOHKPETHBIX 33JJaHUH 10 TEME

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

[1P62 ymeHue onepupoBaTh MOHATUAMU: CTENEHb YUCIA, JIOTapu(M YHcIa; yMEHHUE BBINNOJIHAThH
BBIYMCIICHUE 3HAUYCHUI 1 MPeoOpa3oBaHMsI BRIPAKEHHUA CO CTENEHAMH U Jorapudmamu, npeoOpa3oBaHus
IpOOHO-pallMOHATIBHBIX BBIPAKEHUI;

[1P63 ymeHme omepHpoBaTh MOHATUSAMH: palMOHAIBHBIE, HpPpAIMOHAIBHBIC, ITOKa3aTEeIIbHBIE,
CTEIeHHbIE, JTorapu(pMHUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[Ipy6 ymeHue CBOOOIHO ONEPHPOBATH MOHATHUSMH: CTENEHb C IENIBIM IOKa3aTeleM, KOpEHb
HaTypaJIbHOM CTENEHM, CTENEHb C PpAlUOHAIBHBIM II0Ka3aTeleM, CTENEeHb C JCHCTBUTEIbHBIM
(BemiecTBEHHBIM) MOKa3aTeseM, Jiorapudm dncia, CHHYC, KOCUHYC U TAHT€HC MPOU3BOJILHOTO YUCIIA,

[1Py7 ymeHue onepupoBaTh MOHATHUAMU: TOXKJIECTBO, TOXKIECTBEHHOE ITPeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YpPaBHEHHI M HEPAaBEHCTB, PaBHOCWIBLHOCTh YPAaBHEHUMN, HEPABEHCTB U CHUCTEM,
paloHalbHBbIE, UppaliOHAIIbHBIE, NIOKa3aTeNbHbIE, CTETICHHBIE, JorapupmMHyUecKue,
TPUTOHOMETPUYECKHE YpaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE pellaTh YpaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIIBIO PA3JIMUHBIX IPUEMOB; PEILIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C I1APaMETPOM;
MIPUMEHSTh ypaBHEHHs, HEPABEHCTBA, UX CHCTEMBbI JJI pEIICHHUs MaTeMaTU4YeCKUX 3ajad M 3ajad U3
pa3NUYHbIX 001acTel HAYKU U peallbHOM KHU3HH;

[Ipy8 ymeHue cBOOOJHO omepupoBaTh MNOHATUSAMHU: rpaduk ¢GyHKIMH, oOpatHas (QyHKIUS,
KOMMO3ULUS (PYHKIMH, TuHEeHHas (QyHKIUS, KBagpaTUuHas (YHKIUS, CTeleHHas (QYHKIMS C LENbIM
MOKa3zareiaeM, TPUTOHOMETpHUYECKHEe  (QYHKIMHM, OOpaTHblE  TPUTOHOMETpUUEecKue  (yHKIUH,
nokaszaTeiabHass M Jorapugmuueckas (QyHKIUH,; YMEHHME CTPOMTh Ipadukd (YHKIMHA, BBITOIHATDH
npeoOpa3oBaHus rpadukoB GyHKIM;
YMEHHUE HUCHOJIb30BaTh Ipaduku (YHKUMN [UIs MU3ydeHHs MPOLIECCOB M 3aBUCUMOCTEM NpU pEelIeHUU
3ala4 U3 JPYTUX y4eOHBIX NPEIMETOB M M3 PEaJbHOW JKM3HU;BBIpaKaTh (PopMynamMu 3aBUCUMOCTHU
MEXly BEIMYMHAMY; yMeHue CBOOOJIHO ONEepHpPOBATH MOHATUSMHU: YETHOCTh
GYHKIIUH, TEPUOAUYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (DYHKIIMU, MOHOTOHHOCTh (DYHKILIUH, SKCTPEMYM
¢bynkuuu, HauOosbpllee M HauMEHblee 3HAUeHUS (YHKIMM Ha TNPOMEXKYTKE, yYMEHHE MPOBOIUTH
uccienoBanue QyHKIUY; yMEHHE
UCMOJb30BaTh CBOMCTBa M rpaduku (QYHKIUN A pelieHus YpaBHEHUH, HEpaBeHCTB M 3a/lad C
nmapamMeTpamu; u300paXkaTh Ha KOOPAUHATHOW IJIOCKOCTH MHOXKECTBA PEIICHHUI YpaBHEHHI, HEPABEHCTB
U UX CUCTEM.

MarepuanbHoe o0ecnieyeHmne:

WNHauBuayanbHble 3aaHNsI, CIPABOYHBIE MAaTEPUAIbl, KOHCIIEKTBI JIEKIIUH.
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3aganme:
2logz(x —1) —logz(2x - 5) <1

IMopsaa0K BHINOTHEHHS] PA0OTHI:

1)PaboTtaeM MO aIrOPUTMY: HCIOJB3Yys OINpeneiicHre Jiorapudma o0e YacTH HEepaBEeHCTBA
NPUBOAMM K OJJHOMY OCHOBaHHIO, T. €. Mojy4aeM HepaBeHCTBO Buaa 109 , f(X) < log 4 g(x). Eciu
ocHoBanue Jjorapupma a=x-3>1, To HepaBeHcTBO 10g 5 f(X) < log a g(X) paBHOCHIBHO H00GOH H3

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

Ecmu 0< x-3<1, to HepaBenctBo log 5 f(X) < log a g(X) paBHOCHIBHO 000 M3 CHCTEM:
Fll = gix)

fl:rj =0 NI {fl:x:l = glx] . Pemaem IMOJIYYCHHYIO CUCTEMY, 3allMChIBaA€M OTBCT.

gl =10 Flad =D

2)B neBoii 4acTH HEpaBeHCTBa JeflaeM NpeoOpa30oBaHUs, HCIONB3YsS CBOWCTBAa JOrapu(mMoB-
JorapudM CTENeHH U JIorapu(M 4acTHOTO:
log a®=klog a, ¢>0, c#l, a=0,

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

[Monyuaem HepaBencTBO Buma log , f(X) < g(x), a> 1, koTopoe 3ameHsieM Ha PaBHOCUIIbHYIO
Flad < g(x)
cucremy: 4 | =) =0 pepraem MOJYYEHHYIO CHCTEMY, 3alMChIBACM OTBET.

glx) =10

Xox padoThl
1) Pemmtes HEpaBeHCTBO

lia;;_z;zx(x2 +2x + 2)£ 2.

Pemenne: HepaBeHCTBO paBHOCHIIBHO COBOKYITHOCTH CUCTEM

2 2 2 2
X +2x+224x", X +2x +2<4x7,
) o
Ix" +2x+2>0, HIIH X +2x+2>0,
0<2x<1 2x > 1L
(" 2 2
3x -2x-2<0, 3Ix -2x-220,
1 HIH 1
0<x<— x>—
L 2 2
3[1’» s "I'] [\' l“\yl]sﬂ‘ 3[1‘ “—\] [\' - ] >0,
3 3 3 3
TR
(i<x<l r>1.

HpI/IMCHI/IM MCETO UHTCPBAJIOB
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re 0? l U ﬂ’ 4+ oo
Ortser: 2 3
2) Pemmmte HepaBeHCTBO

2
X +x

logg 3 10g5 T <0

Pemenue:

2 4y w2y
logg 3lcrgﬁ <logy;lL < logg—-2>1 <
+4 x+4
2 _
o FrEoe . brde-8)
x +4 x+4
IIpuMeHHM METO UHTEPBAJIOB

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

HpI/I O9THUX 3HAYCHUAX X BCC BbIPAKCHUA, CTOAIIUC 110 3HAKAMHA J'IOl"apI/I(i)MOB, IIOJIOKUTCIIBHBI.

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

OTtBer:
®opMa npeacTaBjeHus pe3yJibTaTa: BbIIIOJIHEHHOE 3aIaHUE

Kputepuu onenkmn:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
He0oOXOIMMOM TOCIIeN0BaTEIbHOCTH JEHCTBUI; B OTBETE MNPaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIlUCH U BBIYUCIICHHUS.

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

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

Ounenka ""Hey10BJIETBOPUTEJIBHO'" CTAaBUTCS, €CIM paboTa BBHIIOJIHEHA HE MOJHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENATh MPABUIIBHBIX BHIBOJIOB.

Tema 1.3. Kopuu, crenenu jorapugmsl
IIpakTuyeckoe 3ansaTue Ne 17
«PewmeHue Jiorapu(pMuYecKuX ypaBHEHU U HEPABEHCTB

Heap padorbi: O600MMUTH, 3aKPENUTh U CHUCTEMATU3UPOBATh 3HAHUS Y4YalIUXCS MPU PEIIeHUn
KOHKPETHBIX 3a/IaHUl 110 TEME

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
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[1P62 ymeHue omnepupoBaTh MOHATUAMHU: CTENEHb YMCIA, JIorapu(M YHCIa; YMEHHUE BBIMOIHATH
BBIUMCJICHHE 3HAYeHUI 1 TpeoOpa30BaHus BHIPAKEHUI CO CTENIEHSIMHU U Jorapupmamu, mpeodpa3zoBaHus
IpoOHO-pallMOHATILHBIX BBIPAKEHU;

[1PG3 ymeHnue omnepupoBaTh MOHATUSMU: palMOHAIbHBIE, HpPpAlMOHANbHbBIE, IOKa3aTelbHBIE,
CTETIeHHbIE, JTOTapU(PMHUECKUE, TPUTOHOMETPUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[Ipy6 ymenue cBOOOAHO OMEPUPOBATH MOHSATHUSMH: CTENEHb C LEJIbIM I[I0Ka3aTejaeM, KOpEHb
HATYpaJbHOH CTENEHH, CTENEHb C palMOHAJIBHBIM II0KA3aTelIeM, CTENeHb C JICHCTBUTEIHHBIM
(BeliecTBEHHBIM) MTOKa3aTeNeM, JorapudM 4uciia, CHHYC, KOCUHYC U TaHT'€HC ITPOU3BOJIBLHOTO YUCIIA;

[1Py7 ymeHue oneprupoBaTh MOHATUSAME: TOXIECTBO, TOKIECTBEHHOE IIPeoOpa3oBaHue, ypaBHEHHUE,
HEPaBEHCTBO, CUCTEMa YpPaBHEHHI W HEPAaBEHCTB, PAaBHOCWIBLHOCTh YPAaBHEHUMN, HEPABEHCTB U CHUCTEM,
panroHaIbHbIE, UppalroHalIbHBIE, HoKa3aTeJbHbIE, CTETICHHBIE, JgorapupMHUECcKue,
TPUTOHOMETPUYECKHE ypaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh ypaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JIMYHBIX IPUEMOB; PEIIaTh YPABHEHUS, HEPABEHCTBA U CHCTEMBI C TapaMETPOM;
MPUMEHSTh ypaBHEHHs, HEPABEHCTBA, UX CHCTEMBI JUIsl PEUICHHs MaTeMaTUYECKUX 3ajad M 3aJad U3
pa3nuYHBIX 001aCTE HAYKH U peaIbHOM KU3HH;

[Ipy8 ymMeHme cBOOOTHO ONEpUPOBATH MOHATUAMH: Tpaduk QyHKIMH, oOpaTHas QYHKIIUA,
KOMIO3ULUS (DYHKIMHA, JTUHEHHas (QYHKIUS, KBagpaTUdHas (QYHKIUS, CTereHHas (QYHKIHS C LENbIM
MoKaszarejieM, TPUTOHOMETpHYecKHe  (QYHKIMH, OOpaTHble  TPUTOHOMETPHYECKHE  (PYHKIIHH,
moKaszaTenbHass W Jorapugmuyeckas (QyHKIUH, YMEHHE CTPOUTHh Tpadukd (YHKIHNA, BBITOIHATH
npeoOpa3oBaHUs rpadukoB GbyHKIM;
YMEHHE HCIOJB30BaTh Tpaduku (YyHKIMN JUISI U3yYEHHs HPOIIECCOB M 3aBHCUMOCTEH MpPH pelICHUH
3aa4 M3 JPYTUX Yy4eOHBIX MPEIMETOB M M3 PEaJbHOW >KU3HU;BBIpaXKaTh (opMynamMu 3aBUCUMOCTHU
MEXy BEIMYMHAMHU; yMeHHE CBOOOJIHO OTEPHPOBATH MOHSATHIMHU: YETHOCTD
GyHKIIUH, TEPUOAUYHOCTD (PYHKIIMH, OTPAHUYEHHOCTHh (DYHKIIUH, MOHOTOHHOCTh (DYHKIIUU, SKCTPEMYM
¢bynkuuu, HawOoJbIIee W HaWMEHbIIee 3HAUYCHUS (YHKIMHM Ha TNPOMEXKYTKE, YMEHHE MPOBOIUTH
uccienoBanue QyHKIUY; yYMEHHE
UCTOJB30BaTh CBOWCTBA W rpaduku (QYHKIUH A pemieHus YpaBHEHUH, HEPaBEHCTB M 3a/ady C
napaMeTpamu; U300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOKECTBA PEIICHUI ypaBHEHUI, HEPABCHCTB
U MIX CHCTEM;

MatepuajbHoe obecnieyeHue:

WupuBuyanbHbIE 3aJaHNS, CIIPAaBOYHBIE MAaTEPUAIbl, KOHCTIEKTHI JICKITHA.

3ananus:
3ananmne Nel. Pemure norapudmMuyeckue ypaBHEHUs U UX CUCTEMBbI
a 0
logme+4+loggx+logge =2 gr—lgy =7
gx+lgy =5

3aganneNe2. Pemuthb JorapugmMuueckoe HepaBeHCTBO

log, x+log, x+log, x<35
8
IMopsiiok BbINOJIHEHUS PA0OTHI:
1)PaGoTaeM 1O anropuTMy: HCIOJB3ys OIpeleyieHue Jorapupma o0e 4YacTH HEpPaBEHCTBA
MPHUBOAMM K OJHOMY OCHOBaHHIO, T. €. Mojy4aeM HepaBeHCTBO Buaa l0g , f(X) < log 4 g(x). Eciu
ocHoBaHue yorapudma a=x-3>1, To HepaBeHcTBO 109 5 f(X) < log a g(X) paBHOCHIBHO 0O W3

Flx) =< g ()
A =0 {f[x]' ~ g(x)
CHUCTCM.: g':.‘r] -0 H I g[:r:' o .
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Ecmu 0< x-3<1, to HepaBenctBO l0g 4 f(X) < log » g(X) paBHOCMIIBHO JTHOOOH M3 CHUCTEM:
Flc) = gix)
flo) =0
glx) =10

Flad = glx)
Fled =0

W { . PelraeM mosry4eHHyI0 CUCTEMY, 3aIIUCBIBAEM OTBET.

2)B neBoii yacTH HEpaBEHCTBA JellaéM MPeoOpa3OBaHUS, HCIIOJIB3Yys CBOWCTBA JOrapu(MoB-
jorapu@m CTereHu 1 JIorapuQm 4acTHOTO:

log a®=k-log_a, ¢>0, c#l, a=>0.

a=0, b=0

log % =log. a-log b, c=>0, c#l,

[Tonyyaem HepaBeHcTBO Buaa log , f(X) < g(x), @ 1, koTopoe 3aMeHsieM Ha PaBHOCHILHYIO

Flad < g ()
flxd =0
gl =10

CUCTCMY: . Pemaem MOJIYYCHHYIO CUCTEMY, 3aIlIMChIBACM OTBCT.

Xox pabdoThI:
3anucarh 3aJlaHuE B TETPa/b U PELIUTh.
3) Pemnte HEepaBeHCTBO

2
logzx(x +2x + 2)£ 2.
Pemenue: HepaBeHCTBO PaBHOCHUJIIBHO COBOKYITHOCTHU 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>L
( 2 2
3x —2x-2<0, 3x —2x-220,
1 HITH 1
D<x<— x>
L 2 2
x[‘ . ][\ l"‘”]<O, 3[1 144 ][\ - ]20
3 3 3 3
TR
(b<.x'<‘_l‘ .t)l

[IpuMeHnM METO HHTEPBAJIOB

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

OTtBer:
dopMa npeacTaBjeHUs pPe3yJIbTaTa: BbIIIOJIHEHHOE 3a/1aHUE

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €CiM padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIO/IEHHEM
HEO0OXOIMMOM TOCTENOBATEIBPHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBHITIOJHEHBI BCE
3aIUCH ¥ BBIYMCIICHUSI.

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

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJIAET IMOJTYYUTh MPaBUIIBHBIE PE3YyIbTaThl U BBIBOJBI; B XOJIE
MpOBeIeHUS pabOTHI ObUTH TOMYIEHb! OLTHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISET CAENATh MPABUIIBHBIX BBHIBOJIOB.
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Tema 2.1 OcHOBHBIEC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPAKEeHU

IMpakTnyeckoe 3ansitue Ne 18

«PanmaHHbIi MeTO U3MepeHHsl YIJIOB BPallleHUsl M CBSI3b ¢ rpaaycHoil Mepoii. Haxoxaenue
3HAYEHUH TPUTOHOMETPUYECKHX QyHKIMID)

Heab padorbi: HayuuThcs mepexoauTh OT paMaHHONW MeEphl YIJIOB K TPalyCHOW M OOpaTHO.
HayuuTcs HaxoauTh 3HaYEHUS] TPUTOHOMETPUUECKUX (DYHKIUH 10 ONpeAeTICHUIO.

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:

[Ipy6 ymeHue CBOOOAHO OMEPUPOBATH MOHSATHUSAMH: CTEIECHb C IEIbIM IIOKa3arejeM, KOpPEHb
HATypaJIbHOM CTEMEeHH, CTENeHb C palUOHAIBHBIM IOKa3aTelieM, CTeNeHb C JeHCTBUTEIbHBIM
(BemiecTBEHHBIM) MOKa3aTeseM, Jiorapudm ducia, CHHYC, KOCUHYC U TAHT€HC MPOU3BOJILHOTO YUCIIA,

[Ipy8 ymeHue cBOOOJHO oOmepUpoBaTh MNOHATUSAMU: rpaduk GyHKIMM, oOpaTHas (QyHKIUS,
KOMITO3UIMST (PYHKIMHA, JIMHEeWHAs (QYHKIWS, KBaapaTHdHas (QYHKIHS, CTETCHHAas (DYHKIUS C LEIbIM
MoKaszareieM, TPUTOHOMETpHUeckue  (QyHKUMH, OOpaTHble  TPUTOHOMETpPHUYECKHE  (PYHKIIHH,
MoKasareiabHas M JiorapupmMudeckas (YHKIUU; yMEHHUE CTPOUTh Tpaduku (YHKIUH, BBITOIHATH
npeoOpa3oBaHUs rpadukoB GbyHKIUH;
YMEHHE HWCIOJIb30BaTh Tpapuku (YHKIUH JUIST U3YYCHUS TPOIECCOB M 3aBUCUMOCTEH INpU pEIICHUU
3ala4 M3 JPYTUX Yy4eOHBIX MPEIMETOB M M3 pPeajbHOW >KU3HU;BBIpaXXaTb (QopMyiamMH 3aBUCHMOCTH
MEXTy BEIMIMHAMH, yYMEHHE CBOOOJHO ONEPHPOBATH MOHITUSIMH: YETHOCTH
GyHKIIUH, TEPUOAUYHOCT (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKILIUU, SKCTPEMYM
GyHKIUM, HauOONbIIee W HAWMCHbBIEE 3HAYCHHS (QYHKIUH Ha IPOMEKYTKE, YMEHHE IPOBOJHUTH
uccienoBanue QyHKIUY; YMEHHU €
WCIIOJIb30BaTh CBOWCTBA W Tpaduku (GYHKIUH IS pEHIeHUS YpaBHEHWW, HEPABEHCTB W 3aJad C
napaMeTpamu; U300pakaTh Ha KOOPIAMHATHOM MIOCKOCTH MHOXECTBA PEIICHUI ypaBHEHUI, HEPABCHCTB
1 UX CHUCTEM;

MarepuanbHoe obecrneyeHue:

NuauBuayanbHbIe 3a1aHAS, CIPABOYHBIC MAaTEPUAITBI, KOHCTICKTHI JICKITHIA.

3ananne:
1. Beipasute B paanaHax BEJIMYMHY YIUIa, 33JaHHOTO B Irpagycax
a) 150° §)450°  B)40°
2. BrIpasute B rpagycax BeIMYUHY YIJla, 3aJaHHOTO B pajinaHax
us 6)4w  B) =
a) ik El
3. Mcnonp3yst ornpeneneHns: TPUrOHOMETPHUECKUX (YHKITUH, HAWIUTEe 3HAKH 3TUX (PYHKIUH IS
YTJIOB:
- i
a) —210 0) T

ITopsinok BbINOJIHEHHS Pa0OTHI

1. PannanHas u rpangycHast MEphI CBS3aHbI 3aBUCUMOCTBIO 180° = mpadum. [losToMy 1° = j
3HAUMT X ° = — & paduan.

2. YrtoObI BBIPA3UTh YTOJI B TPAJyCHOM Mepe BOCTIONb3yHTECh COOTHOIICHUEM lpad = %

3. Hauepture e€nIMHMYHYIO OKpPY)XHOCTb, OTJIOXKUTE 3aJaHHBIA yrojl, IOMHS, 4YTO

MOJIOKUTEIBHBIM CUMTAETCS YIOJl, OTKJIAIbIBAEMbII MPOTHB YAaCOBOM CTPENIKH, a OTPULIATEIBHBIM — IO
4acOBOM CTpEJIKE.
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o Cunycom yena o Hasvleaemcs OpOUHAmMA MOYKU EOUHUUHOU OKPYICHOCMU, NOJYUEHHOU npu
nOBOpOmMe HAUAIbHO20 PaOUyca Ha Y2oil O.

e Kocunycom yena o HA3bl8aemcsi abcyucca mouku eOUHUYHOU OKPYICHOCMU, NOJYYEHHOU npu
noBOpOmMe HAUAIbHO20 PaoUyca Ha Y20l O.

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

e Komaneencom ya2na 0. Ha3vleaemcs omHoulenue abCcyuccol Mouky eOUHUYHOU OKPYIHCHOCIU K ee
opouname.

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

o _T | o _ 2, o — T, °=g_11:' o _T | o T
a) 120°=--120° =7 6)225° = - 225° = 2% B)10° = 10°= T,
2. BeIpasure B rpagycax BeJIMUYUHY YIJia, 3aJaHHOTO B pajnaHax
ELY 6)2_“ B) i
a) 5 2 ”
o 1mt I

S 11 ) R LY, R LR 1=k
] T ] 9 T l |} T B

3. Ucnonn3ys omnpeneneHus TPUrOHOMETpUdecKuX (YHKIUHN, HAaWAUTE 3HAKU ITUX (PYHKUMUN A7
YTJIOB:
T
a) —120° 0) T
[TocTpouM €IMHUYHYIO OKPYXKHOCTb MU OTJIOKUM JaHHbIE YIUIbL. YTron—120° OTKIaabIBaeM I10
4JacoBoii cTpenke. Touka, cooTBeTCTBYOIMAsA yray —120° nexxut B |1l ueTBepTH, 3HauuT,
cos(—120°0 < 0, sinf—120% = 0,
tg (—120°) = 0, etg(—120") = 0.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHHe

Kputepuu onenkmn:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HE0OXOIMMOM TOCIeN0BaTEIbHOCTH JEHCTBUI; B OTBETE€ NPAaBUIBHO U AaKKypaTHO BBIMOJIHEHBI BCE
3aIlUCH U BBIYUCIICHHUS.

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

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBIIOJIHEHHON YacTH TaKOB, YTO IO3BOJIAET IMONYYUTh MPABUJIbHBIC PE3yibTaThl U BBIBOJBI, B XO€
MPOBEACHUS PAaOOTHI OBUIHA JOMYIIEHBI OIITHOKH.

Ounenka ""Hey10BJIETBOPUTEJIBHO'" CTAaBUTCS, €CIM paboTa BBHIIOJIHEHA HE MOJHOCTHIO WM 00BEM
BBITIOJTHEHHON 4acTu pabOTHI HE MO3BOJISIET C/I€NIaTh IPABUIIBHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIE IOHATHSA TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUrOHOMETPHYECKHUX BbIPAKEHUH

IIpakTnyeckoe 3ansaTue Ne 19

«IIpeoOpa3oBanue TPUTOHOMETPHYECKHUX BbIpakeHHH. OCHOBHBIC TPHTOHOMETPHYECKHUE
TOK/AECTBA)

Heapr paGorpi: HayunTbcs HaxXoAuTh 3HAYEHUS] TPUTOHOMETPUUYECKUX (DYHKUUH, HCHONB3YS
OCHOBHBIE€ TPUTOHOMETPUUECKHUE TOKIECTBA.
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BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

[Ipy6 ymeHue CBOOOIHO ONEpPHPOBATH MOHATHAMH: CTEMEHb C IIENBIM IOKa3aTeJeM, KOpeHb
HATYpaJbHOH CTENEHH, CTENEHb C pAlUOHAJIBHBIM IIOKa3aTelieM, CTENeHb C JACHCTBUTEIHHBIM
(BelecTBEeHHBIM) ITOKa3aTeNeM, JOrapu(M Juciia, CHHYC, KOCUHYC ¥ TAHT€HC IIPOU3BOJIBHOTO YUCIIA;

[Ipy8 ymMeHme cBOOOTHO ONEpUPOBATH MOHATUAMH: Tpaduk QyHKIUH, oOpaTHas QYHKIIUA,
KOMIO3ULUS (DYHKIUMHA, TuHEHHas (QyHKIUSA, KBagpaTUdHas (DyHKIUS, CTEHeHHas (QYHKIUS C LEIbIM
mokaszarejieM, TPUTOHOMETpUYeckHe  (YHKIHMH, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
nokaszaTenbHass W Jorapugmuueckas (QyHKIUH, YMEHHE CTPOUTH Tpadukd (YHKIHUNA, BBITOIHATH
npeoOpa3oBaHUs rpadgukoB GbyHKIHIH;
YMEHHE HCIOJb30BaTh Tpaduku (yHKIMN JUISI U3YYEHHs HPOIECCOB M 3aBHCUMOCTEH MpPU pelICHUU
3aja4 U3 JPYruX YYeOHBIX IMPEIMETOB W M3 PEATbHOHN JKU3HU;BBIPAXKATh (POPMYJIAMHU 3aBUCUMOCTH
MEXy BEIIMYMHAMU; yMEHHE CBOOOIHO ONEPHPOBATH MOHATUSMHU: YETHOCTD
(GYHKINU, TIEPUOTUIHOCTh (DYHKIIMH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTD (DYHKITUH, SKCTPEMYM
¢bynkuuu, HawOosbpllee W HaWMEHbIIEe 3HAUCHUS (YHKIMM Ha TNPOMEXKYTKE, YMEHUE MPOBOIUTH
ucclieIoBaHue PYHKIUH, YMEHHU €
UCTOJB30BaTh CBOWCTBa W rpaduku (QYHKIUH A0 pemeHus YpaBHEHUH, HEPaBEHCTB M 3a/ad C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOXECTBA PEIICHUI ypaBHCHHI, HEPABEHCTB
U MX CHCTEM;

MaTtepuajbHoe o0ecneyeHue:

WupuBuyanbHbIEC 3aJaHNs, CIIPAaBOYHBIE MAaTEPUAIbl, KOHCTIEKTHI JICKIH.

3ananmue:
Haiinure 3HaYCHUS TPUTOHOMETPHUYCCKUX (DYHKIIHH, €CITH H3BECTHO:
5
D sinoe=—, > axan
113 2
| k|
2) cos o= — -, < X
-] 2

2 T
3) tg M=— .o EnE T

Ilopsinok BbINOJHEHHS PadOTHI

1. 3anummuTe, 4TO JaHO B 3a/laHUM.

2. 3anummute (GOPMYIIBI OCHOBHBIX TPHUTOHOMETPHUECKMX TOXKIECTB, COJEpKAIlUe HTaHHYIO
(GYHKILHIO U Ty, KOTOPYIO HEOOX0IMMO HalTH.

3. Beipaszute HemsBecTHyO (yHKIH0. Ecnm HEoO0X0AMMO U3BJIEYh KBAJPATHBIA KOPEHB, TO
OIpeJIeNINTE 3HAK UCKOMOHN (DYHKILIUH, UCIIOJIBb3YS 3aJaHHYIO YETBEPTh.

4. BbluncnuTe 3HaYEHUs BCEX HEM3BECTHBIX (PYHKIIUM.

Xoa paGoTsI:
Haiigute 3HaueHUs: TPUTOHOMETPUUECKUX (DYHKITUH, €CTTH H3BECTHO:
k|
1) cos o= 0,85, Tﬁ <= 2
2) i ®= D,El,g 0D T
1T
= —-,— <X
3) tg L SHEw
kL
: o= — =%
a) Jlano: cos w=08 - <= 2x
Haiitu: sin =, tg o, ctg
Pemenwe: 1)3anuiinemM 0oCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO
roz? o 4sin? o= 1
BrIpa3um u3 HeT0 HCKOMYO YHKITHIO sin = 41 — cos? &
Tak  kak  cuHyCc B IV  derBepTM  MMeeT  OTpULIATENbHOE  3HAYEHUE,  TO
sin o= —JT — 0,64 = —/0,36 = —0,6.
2) 3anwuiieM OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIAECTBO
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zin

tg o=

4 cos ok

[ToxcraBUM M3BECTHBIC 3HAYCHUS U HallIeM HEU3BECTHYIO ()YHKITHIO
—0.6 ] 3

tg o= =——=_-=_075

0.8 8 4
3) 3amuiieM OCHOBHOE TPUTOHOMETPHYECKOE TOXKIIECTBO
tg oootge =1
L
Bripazum u3 HEero uckoMmyro (pyHKITHIO ctg o= -
4 1

t DC:——:—l—
“tg 3 3

6) Mlano: ) sin = 06,7 <x< =
Haiitu: ros x, tg o, ctg x
Pemenue: 1)3anumemM 0oCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
roz? o 4sin? o= 1
Beipazum u3 HEero HCKOMY0 QYHKIIHIO cos o= +~1 — zin? o<
Tax xak kocunyc Bo |l yeTBepTH oTpHunaTenex, To ros 0= —f1 — 0,36 = —0,2.

2) 3anuireM OCHOBHOE TPUTOHOMETPUICCKOC TOXKIACCTBO

zim o
tg =
4 ros o
[ToacTaBuM M3BECTHBIC 3HAYEHUS U HAWIEM HEU3BECTHYIO () YHKIIUIO
0.6 i} 3
g = =——=——=—|:|_.?5
5" 08T T8 e

3) 3anuieM OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO
tgooetge =1
L
= —
Beipazum 13 Hero HCKOMyI0 (pyHKIUIO ctg -
4 1

b k= —— = =1 —
ct4 3 E

=_3t
B) JlaHo: tg o= —2.0 <x<m®

Haiitu: cos o, sin o ctg =

Pemenue: 1) 3anuieM 0CHOBHOE TPUTOHOMETPUYIECKOE TOKIECTBO
tg oootge =1

1 1
o= w=—1-
Bripasum u3 Hero HCKoMyro QYHKIUIO ttg - ctg 13
2) 3amuiieM OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO
1
14 5% ==
g cos? o

L
BbIpazum 13 HEro HCKOMy0 (PyHKIUIO ros =+ Tietat

Tax xak kocunyc Bo |l yeTBepTH oTpHuIaTENEH, TO £ox K= — =——==—--=-0.8.

3) 3amnuiieM OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECCTBO

cos? o 4sin® =1

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

Tak kak cuHyc BO || 4eTBEpTH MOTOKUTETBHBIN, TO sin t= /1 — 0,64 =+/0,36 = 0,6.

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

Ounenka "oTau4Ho'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIOJIEHUEM
HEe0oOXOIMMOM TOCIEN0BaTEIbHOCTH JEHCTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

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

Ouenka "ya0BJIETBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJISECT MMOJYYUTh NPAaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOTYIIEHBI OITHOKHY.

OueHka "Hey10BJ€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CENaTh MPABUIIbHBIX BBIBOJIOB.

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

IIpakTuyeckoe 3ansaTue Ne 20
«IIpeoOpa3oBanusi TPUrOHOMETPHUYECKHX BbhIpaxeHuii. @oOpMyJIbl CJ10KeHHUS, YIBOECHMUSI.
®opMy.ibl IPUBeEIEHUD)

Heas paborbl: HayunTbcs npeoOpa3oBbIBaTh TPUTOHOMETPUYECKHUE BBIPAKEHMS, HCIIONIb3YS
TPUTOHOMETPHUYECKUE (POPMYITBL.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[Ipy6 ymeHue CBOOOIHO ONEPHPOBATH MOHATHUSAMH: CTENEHb C LEJNBIM IOKa3aTelieM, KOPEHb
HaTypaJbHOM CTENEHM, CTENEHb C palMOHAJIbHBIM II0Ka3aTesieM, CTENeHb C JIeHCTBUTEIbHBIM
(BemiecTBEHHBIM) MOKa3aTeseM, Jiorapudm dncia, CHHYC, KOCUHYC U TAHT€HC MPOU3BOJILHOTO YUCIIA,

[Ipy8 ymeHue cBOOOJHO oOmepUpoBaTh MNOHATUSAMU: Tpaduk GyHKIUU, oOpaTtHas (QyHKUHUA,
KOMIIO3UIMS (PYHKUIMH, JIMHEHHass (QYHKUMS, KBaapaThuyHas (QYHKUMs, CTeNEeHHas (YHKIUS C LEJIbIM
nokaszaTejieM, TpPUTOHOMETpudyeckue  (yHKIMH, OOpaTHble  TpPUTOHOMETpUYecKHe  (YHKIIHH,
MoKasareibHass M Jorapupmuyeckass (yHKIUH; yMEHHUE CTPOUTh TIpaduKu (QYHKUIUN, BBINOIHSTH
npeoOpa3oBaHus rpauKoB GbyHKIM;
YMEHHE HCIOIb30BaTh Tpaduku (YyHKIHN JUTSI U3yYEHHs TPOIECCOB M 3aBHCUMOCTEH TPH pelIeHHH
3ajjad U3 JPYruxX Y4eOHBIX IMPEeIMETOB W U3 pPealbHON >KHU3HU;BBIpAXaTh (OPMYIaMU 3aBHUCUMOCTH
MEXy BEIIMYHMHAMHU; yMeHHue CBOOOJIHO OTEePHPOBATH MOHITUSMHU: YETHOCTD
(GyHKINH, TEPUOTUYHOCTh (DYHKIIMM, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢bynknuu, HawOoJbIlee W HaWMEHbIee 3HAUYeHUS (YHKIMH Ha TPOMEXKYTKE, YMEHHE MPOBOIUTH
uccieioBaHue QpyHKIUHY; YMEHHU €
WCTIOJNB30BaTh CBOWMCTBa M rpadukm (QYHKIUN JUIs pelmieHus ypaBHEHHWH, HEPaBEHCTB M 3a7ad C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHHUH, HEPABEHCTB
U MX CHCTEM;

MarepunanbHoe obecrniedeHue:

WuauBuayanbHbIC 3aJaHHs, CIIPAaBOYHBIE MAaTEPUATbI, KOHCTIEKTHI JICKITHA.

3aganue:

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

1 24 T T
2. laHo cos o6=— = cosfl = — - mam< o ma fa T

1.Beruncnure

Haiigure sinfoc —g).
ginle—fleogf +oosle —flaing
coale—f) conft —mnle —fleing

3. JIokaxKuTe TOXKACCTBO: tgee
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IMopsinok BbINOJHEHUS PA0OTHI

1) 3anumuTe 3aJaHue M ONpPEACIHTe, KaKUMH (OpPMyJaMd TPHUTOHOMETPHH HYKHO
BOCIIOJIb30BaThCSI.

2) [Tpumenwure 3t HOpMYIIHI.

3) VrpocTtute Noy4yHBLICeCs BbIpaKCHUE. Brramciute, ecim 3T0 HEOOXOJUMO, 3HAYCHUE
BBIPAKCHUSI.

Xoa peuieHus:
1.Beramciure coef L™ o2 B+ 2L 20 26"

2i120% ¢ 022 57+ coe2 020257

Pemenue:
cos71%  pos26° + sint 1% - sin26°

sim20° - pos25° + cos20° - sin25°

Z[.]-Iﬂ PCLIICHUA HAM HGO6XOI[I/IMO HUCIIOJIB30BaThb q)OpMyHBI CJIOKCHUS .
coslee + B) = cose « cosf F sine - sinf

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

= = =tg4d® =1
zin20® » pos25® + coz20°  5in23° #in{20° 4 25%)  zindS® 4
e 3. r . T
2. laHo sin o= 5 cosf = o] ;w0 g
Hatigure sinfe + 77,
Pemienue: I[HH peIICHUA HaM HYXHO HUCIIOJIB30BaTh (bOpMy.]'Iy CJIOXKCHUA

sinfee + £ = sina * cosf + cose  sing

Ho Ham HEM3BECTHBI 3Ha¥eHHA £Os & H sing.

Haiifem cHavana 5TH 3HAYCHUS, UCIIOIB3YS OCHOBHOE TPHTOHOMETPHUYECKOE TOKIECTBO:
cos? o 4sin® w=1

BeIpazum u3 Hero HCKOMy QYHKIHIO ros o= 41 — sin? o

sinf = +.01 — eos?f

223 5] 15
283

B
W= — _——= - _——= =
Tak kak xocunyc Bo |l yerBepTH oTpHuLaTeneH, To cox ||1 - - e

25 25 25 5

9 . ) 25 ) 2 k|
Tak kak CHHYC B | YCTBECPTU IMOJIOKUTCIIbHBIU, TO sing = Jl T = |m——=

HO,Z[CTaBI/IM HaI’II[eHHBIe 3HAYCHUA B q)OpMy.Hy 1 BBIYHCIIMM 3HAYCHUEC
sin{o +§].

g 4 15+ 3 32 45 13

ENE

31n[m+ﬂ]:1? ST T

17/ 5

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

3.JIoKaXuTe TOXKAECTBO: b

JlokazaTenbCcTBO:
Brmutiem OTACJIBHO JICBYIO YaCTh TOXKACCTBA U Hpeo6pa3yeM €C, UCITOJIb3Y (pOpMy.TH:I CJIOKCHMUA:
ginle—fleosf +ooale—flzing _ @n(e-F+5 _ sine

coale—f conff—gnle—fleing  coace—f+f  coew tget
tg pi=1fg o

ToxkmecTBO TOKa3aHO.
Bo3moken u apyroif crmoco6 1oka3aTenbCTBa:
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ginte—flcosf +ooale —fleing _ (eine cosf —cosw 2 ) cosf + (o oew cosf +eine snfleng

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

Packpoem ckoOku 1 mpuBeieM MOA00HBIE CllaraeMble
sine - costf — cose - sing - cosP + cosa - cosf - sing 4 sing o sintf sine o cost B + sing - sint g

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

= = = tgo
cosa(coz?f + =in? ) coso g

tg m=1fg ™
(I)opMa NMpeacCTaBJdCHUA pe3dyjabTaTa: BhIIIOJIHECHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJIECHUEM
HEOOXOMMOM IOCIEA0BATEILHOCTH JICUCTBUI; B OTBETE NPABMJIBHO W aKKypaTHO BBITIOJHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

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

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid pabOTa BHIMOJHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MMOJYYUTh NPABUIbHBIE PE3ylbTaThl U BBIBOJBI; B XOJI€
MIPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIMIOJIIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJIHCHHOW YacCTH paOOThI HE MTO3BOJISET CCNIATh MPABHIIbHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIE IOHATHSA TPUTOHOMETPHH.
IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BbIPAa:KeHH

IpakTuyeckoe 3anaTue Ne 21

«IIpeoOpa3oBaHusi TPMTOHOMETPHYECKUX Bbipa:keHuii. [IpeodpasoBanue cyMmbl
TPUTOHOMeTpHYeCKHX (pyHKIUH B nponssenenue. [Ipeodpa3oBanne npounsseaeHus
TPUTOHOMETPHUYECKHUX (PYHKIMH ¢ CyMMY»

Heas paborbl: HayunThcs mnpeoOpazoBbIBaTE TPUTOHOMETPUUECKHUE BBIPAKEHMS, HCIIONb3YS
TPUTOHOMETPUYECKHE (POPMYIIBI.

BbinosiHeHHne pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

IIpy6 ymeHue cBOOOJHO ONEpHPOBATH MOHATUSMH: CTEHNEHb C LEJIbIM IOKa3aTeleM, KOPEHb
HaTypaJIbHOM CTENEeHM, CTENeHb C palUOHAJIBHBIM IIOKa3aTejaeM, CTeNeHb C JIeHCTBUTEIbHBIM
(BelecTBEHHBIM) MTOKa3aTeNeM, JorapuM 4uciia, CHHYC, KOCUHYC ¥ TAHT'€HC IPOU3BOJIBHOIO YUCIIA;

[Ipy8 ymeHue cBOOOJHO oONEpUpPOBaTh MNOHATUAMHU: Trpapuk (yHKIUH, oOpaTHas (QYHKIHA,
KOMMO3ULUS (DYHKIMH, TuHEHHas (QyHKIUS, KBagpaTU4Has (YHKIUS, CTeleHHas (QYHKIMS C LENbIM
MoKazareiaeM, TPUTOHOMETpHYeckue  (QYyHKIMHM, oOpaTHble  TPUTOHOMETpPHUUYECKHE  (PYHKIIMH,
nokaszaTeiabHass M Jorapugmuueckas (QyHKUUH; YMEHHE CTPOUTh TIpaduku (QYHKIUH, BBINOIHATH
npeoOpa3oBaHus rpadukoB GbyHKIM;
YMEHHUE HUCMOJb30BaTh Ipaduku (YHKUUH [UIs M3ydeHHs MPOLIECCOB M 3aBUCHUMOCTEH NpU peLIeHUU
3a/la4 U3 JPYTUx y4yeOHBIX NPEIMETOB M M3 PEaJbHOW JKU3HU;BBIpaKaTh (POpMynamMu 3aBUCUMOCTHU
MEXly BEIMYMHAMY; yMeHue CBOOOJIHO ONEepHpOBATH MOHIATUSMHU: YETHOCTh
(GyHKIUH, TEPUOAUYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (YHKIIMU, MOHOTOHHOCTh (PYHKIIUH, SKCTPEMYM
¢byHkuuu, HauOosbpllee M HauMEHbIee 3HAUeHUS (YHKIMM Ha TNPOMEXKYTKE, yYMEHHE MPOBOIUTH
uccienoBanue QyHKIUY; YMEHHU €
UCMOJb30BaTh CBOMCTBa M rpaduku (GYHKUMH U8 pelleHUs ypaBHEHUH, HEpaBEeHCTB M 3a4ady C
rmapamMeTpamMu; u300paXkaTh Ha KOOPAUHATHOMW IJIOCKOCTH MHOXKECTBA PEIICHHUI YpaBHEHHI, HEPABEHCTB
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U UX CUCTEM;
MarepuajnbHoe o0ecnieyeHue:
I/IH,Z[I/IBI/I,Z[yaHBHI:Ie 3alaHuA, CIIPABOYHBIC MAaTCpUaJibl, KOHCIICKTLI J'IeKI_[I/II\/'I.

3ananme:

o [t173% —=zina2”
1. Haiinure 3Ha4eHKE BEIPAKEHUSL: ——————

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

TOIF0° + 6 cbg (07 + 6 LR (I0P +&)
212+ 6

2. YopocTuTe BhIpaKeHue:

3. JlokaxxuTe TOKACCTBO: = tgdu

FRE2E + 0 SR
Ilopsi1oK BHINOJTHEHHS PAOOTHI
1) 3anumMTe 3amaHWe W ONpEACIHTe, KakMMH (GOpMyJaMH TPUTOHOMETPHU  HYXKHO
BOCIIOJIb30BaThCH.
2) Tlpumenute 3TH GOPMYIIBL.

3) YropoctuTe TMONyduBIIEeCs BbIpaKEHUE. BblumcanTe, €CIU 3TO HEOOXOAUWMO, 3HAYCHHE
BBIPAKEHUSI.

Xox pabdoThI:

o [H1B2° -2l 20"
1. Haiigure 3HaYeHUE BHIPAKEHHUSA: —

co26a" — cos22”

Jlia peleHUss HaM HYKHO BOCIIOJIB30BaThCs (opMylaMu MpeoOpa3oBaHUSl CYMMBI U Pa3HOCTH
TPUTOHOMETPUUECKUX (QYHKIMM B IPOU3BEIACHUE:

o+ o —
coset 4+ cosf = Zeos > d Lcos > d
a—f
cose — cosf = —2zin > sin >
o+ o —
sing 4 sinf = 2sin d LEos 5
2 2
&+ f & —f
sing — sinf = Zros ' sin
2 2
Pemenue:
68° 4 22° . 65° — 220
sinB8* — sin22® acos 5 L 5 2rox45°  sin2 3° cos45® as )
= o o o - = . . = - = —rt, "=
cosB8® — ros22° o BE® 4+ 227 BET — 237 _25ind5 - sin23 sind5° 4

7 N 2

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

2. YrpocTuTe BhIpakKeHHUE:

IIpu pemeHnn 3TOro 3aJaHUs HYXHO MPUMEHHUTH (OPMYIbI MpuBeneHHs. s 3TOro BCHOMHUM
MHeMoHHuecKoe npasmio: 1) HazBanue QpyHkunu He MEHSETCS, €ClIU K apryMEHTy o MpubaBisercs —mn
wi 7h.

—Zn wmm Za, n-
Haspanne QyHKIMM MEHseTCS, €Cl K apryMeHTY o mpubapisercs —; .

HEYETHOE YUCIIO.
2) CraBUTCS 3HAK UCXOJHOM (QYHKIIMH, CUUTAS , UTO O- OCTPBIN yTOJI.

Perienue:
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=(180° + a) - tgloc —180°) - cos(360° — &) —sing c tge - cosw COSR  COSK COSH SN _
T s " tgo o ctge o (—sing)  cfge  S22% T pose s
ctg[2 — &) ctglm + el - cos( 5 = 23] inm

2itle +2M 3w +EMN S

3. JlokaxuTe TOXKJIeCTBO: = tgin

COSE + CO0RIE + 0 02T e

Jlia pelieHUss HaM HYKHO BOCIIOJIB30BaThCs (opMyliaMu MpeoOpa3oBaHUS CYMMBI U Pa3HOCTH
TPUTOHOMETPHUECKUX (DYHKIUN B IPOU3BEICHHE.

Pemenue:

S +20 3w 25 e
——————— =tgin
COSE +COSTE o E
BeimuiieM oTiepHO JIEBYIO YaCTh TOXKIECTBA U Ipeodpa3yeM ee, UCTIONb3Ysl POPMYJIbI:
- D+5m o-5mo .
sing +2inde+2inie  Bine+sinie) +zinle | ZEMTTT OO HEMAR pigagcoag-2en+sinde
E+5 5

COSW+C0fIE +C085E  LCoPe+Co85e) +0omle EcmT"-cm%ﬂmm CorIE o0ah—2 @) +ooRIE

Bocronb3yemcst 4eTHOCThIO KOCHHYCa cosl—a) = rosn
sinde ccoz 2e 4+ sindoe sinde - (eosde +1) sindo

= = = =tg3
cos3m ooz 2 + eos3n cos3e o (eosZe 4+ 1) cos3m e

tgdo = tgdo
ToxaecTBO qOKa3aHO.

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

Kpurepun oneHku:

Ouenka "oTau4HO'" cTaBUTCS, eciu paboTa BBIIOJIHEHA B TOJHOM O0BEME C COOJIFOJICHUEM
HE0OXOIUMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBINIOJIHEHBI BCE
3aIIMCH U BBIYKMCIICHHUS.

Ouenka '"Xopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 Henmouera.

Ouenka "yI10BJIeTBOPUTEIBHO'  CTAaBUTCS, €ClIM PadOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT TMOJYYWUTh MPABHIBHBIC PE3yJIbTaThl U BBIBOJGI, B XOJE
MPOBEICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIBHO' CTaBUTCS, €CITU pabOTa BBHIMOJHEHA HE TIOJHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABUIIBHBIX BBHIBOJIOB.

Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUrOHOMETPHYECKUX BbIPAsKEHUH

I[IpakTuyeckoe 3ansaTue Ne 22

IocTpoenue rpa¢dpukoB TPUTrOHOMETPHYECKUX (PYHKIHUH C MCIIOJIB30BAHHEM I'€OMETPUYECKHUX
npeodpa3oBaHuii

Iean padoTbi: HaydunuThest cTpOUTh rpauku TPUTOHOMETPUUECKUX (DYHKITHIA

BbinosiHeHne padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

[1P65 ymeHme omepupoBaTh TMOHSATHSIMHU: palMOHATbHAs (YHKIWS, IOKa3aTelnbHas (QYHKIHS,
creneHHast pyHKIus, Jorapupmudeckas QyHKIHs, TPUTOHOMETpHUYeCKre (PyHKIMH, oOpaTHble QyHKINY;
YMEHHE CTPOUTHh Ipad)MKd M3YYCHHBIX (YHKIUH, UCTIONIB30BaTh TpadUKU NpPU M3YyYCHUH TPOILECCOB U
3aBUCUMOCTEH, TpU peIIeHUuH 3aJad M3 JIPYTUX Y4eOHbIX NPEAMETOB W 33/ad U3 PealbHON KU3HU,
BBIpaXaTh (OPMYIIaMHU 3aBUCIMOCTH MEXy BEIMUYNHAMU;
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[Ipy6 ymeHue CBOOOIHO ONEpPHPOBATH MOHATHAMH: CTEMEHb C IIENBIM IOKa3aTejeM, KOpEHb
HaTypaJbHOM CTENEHM, CTENEHb C palMOHAJIBHBIM II0Ka3aTesleM, CTENEeHb C JAEHCTBUTEIbHBIM
(BelecTBEeHHBIM) ITOKa3aTelIeM, JIorapuM Yuciia, CHHYC, KOCHHYC ¥ TAHT'€HC TPOU3BOJILHOTO YHCIIA;

[Ipy8 ymMeHume cBOOOTHO oOmEpUPOBATH MOHATUAMH: Tpaduk QyHKIUH, oOpaTHas QYHKIIUA,
KOMIO3ULUS (DYHKIUHA, TuHEHHas (QyHKIUS, KBagpaTU4Has (QYHKIUS, CTereHHas (DYHKIHS C LENIbIM
IoKaszaTejaeM, TpPUIOHOMETpudeckue  (yHKIMH, OOpaTHblE  TPUTOHOMETpUYECKHE  (QYHKIHH,
nokaszaTeinbHass M Jorapugmuyeckas (QyHKIUH, YMEHHE CTPOUTH Tpadukd (YHKIHUNA, BBITOIHATH
npeoOpa3oBaHUs rpadukoB GbyHKIHIH;
YMEHHE HCIOJb30BaTh Tpauku (QYHKIMHA A5 U3y4eHHs] MPOIECCOB M 3aBHCUMOCTEH IPH PELICHUU
3ajjad U3 JPYruxX y4eOHbIX IMPEIMETOB U M3 PEaNbHOM JKU3HU;BBIpaXaTh (OPMYJIaMHU 3aBUCUMOCTH
MEXy BEIIMYMHAMHU; yMeHHue CBOOOJIHO ONEPHPOBATH MOHATUSMHU: YETHOCTD
GyHKLIMH, TEPUOIUYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTb (DYHKIMH, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢bynkuuu, HawOosbpllee M HaWMEHbIIEe 3HAUYCHUS (YHKIMM Ha TPOMEXKYTKE, yYMEHUE MPOBOIUTH
uccieioBaHue QpyHKIUHY; yMeHue
UCTOJB30BaTh CBOMCTBa W rpaduku (QYHKIUH AN pelmieHus YpaBHEHUH, HEPaBEHCTB M 3a/1ady C
napameTpamu; u300pakaThb Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUH, HEPABEHCTB
U MX CHCTEM;

MatepuajibHoe o0ecnieyeHue:

WupuBuyanbHbIE 3aJaHNs, CIIPABOYHBIEC MAaTEPUAIIbl, KOHCTIEKTHI JICKITHA.

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

IMopsinok BbINoOJIHEHUS PadOTHI:

IIpu nocTpoeHunu rpaduka Hy>KHO BOCIIOJIb30BATHCS IPEOOPa30BaHUSIMU I'PaPUKOB.

1.y = f(X) + b — rpapux ¢ynkuuu mnonydaercs u3 rpadpuka ¢yakuum Y = f(X) myrem
napajuieIbHOrO MepeHoca Toro rpaduka Ha BenuuuHy Baoib ot OY. Ilpu atom, ecnu b>0, To rpaduk
¢bynkuu f(X) + b pacmonaraercs Boiie rpaduka Gynkuuu f(x), ecau b<0, To HIKe 3TOTO rpaduKa.

2.y =f (X + b) — rpaduk Gyskunu momydaercst u3 rpaduka GyHkuuu y = f(x) ¢ momoruipro
MapajuieJIbHOTO MepeHoca 3Toro rpaduka Ha BenuuuHy b Broabs ocu OX, npu 3toM, eciu b>0, To casur
BJIEBO, a eciiu b<<0, TO CABUT BIPaBO.

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

4.y = a f(x) — rpadpux ¢yHkuuu nomydaercs u3 rpaduxka ¢yHkuumum y = f(x) ¢ momouipro
pacTspKeHUs WK cxaTus rpaduka no ocu OY nponopiuuoHanbHO KO3 GULIUEHTY a, TPUYeM,

ecnu @ > 1, To Bce opanHaThl rpaduka af(x) yBennuuBaroTcs B a pas, eciu a < 1, TO yMEeHbLIa0TCs
B a pas.

5.y = fla x) — rpadpuk QyHKuuM nomydaercs u3 rpapuka QyHkmuu y = f(X) ¢ momorpro
pacTspKeHUs WK cxaTtus Biosib oc OX mponopluoHaibHO K03 ULIMEHTY a, pudeM, eciu, a > 1, To
rpaduk cxumaercs B a pas, ecnu 0 < a <1, To pactarusaercs B 1/a pas.

6.y = | f (x] - JUI TIOCTPOEHUS 3TOro rpaduka HYKHO MOCTpOUTh rpaduk pyHkuuu y = f(x) u

0To0pa3uth oTHOCUTENBHO ocu OX Te yacTu rpadurka, KOTOpbIE PacoI0KEeHbl HUKE ITOU OCH.
[Tocne moctpoenus rpaduka NpoBeIUTE UCCIIe0BaHNE (PYHKIUH 11O 001Iel cxeme.

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

Chauazna noctpouM rpaduk QyHKIUM ¥ = cosx
Iepenecem rpaduk dyHKipm ¥ = cosx Ha 7 BeBo. [lomydnm rpaduk dyHKIM ¥ = cos(x + 7.
PactsiHeM rpaduk nmomyunBmieiics GpyHKIuA B 2 paza Baoib ocu Oy.

y= 2cos(x+£]
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Hccnenyem dyHkImro mo oodmeit cxeme:

D(y)=R;
E(y) =[-2; 2]
y =0, mpu X=n/6 + ntn, n € Z,
OyHKIMS 0011Iero BUA.
DyHKIUA HEMOHOTOHHaS,
npu X € (2n/3 + 2nn; 5m/3 + 2mn) — byHKIHS BO3pAaCTaeT;
npu X € (-n/3 + 2an;2 w/3 + 2an) — pyHKIMS yOBIBAET;

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

7. T=2m.

ko E

(I)opMa NMpeacCTaBJdCHUA pe3dyjabTaTa: BhIIIOJIHECHHOC 3a1aHUC

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBITOJIHEHA B TOJTHOM O0BEME C COOJOJICHUEM
HEO0OXOIUMOM TOCIEN0BATEIBHOCTH JCHCTBUI; B OTBETE€ MPAaBUILHO U aKKypaTHO BBIOJHEHHI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ounenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii padOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJIAECT MMOJYYUTh NPaBUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUIN AOMYIIEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIMIOJIIHEHA HE MOJHOCTHIO UM 00BEM
BBITTOJIHCHHOW YacTH paOOThI HE MTO3BOJISET CACNIATh MPABHIbHBIX BHIBOJIOB.

Tema 2.2 Tpuronomerpuyeckue ypaBHeHHs 1 HEPABEHCTBA
IIpakTyeckoe 3ansaTne Ne 23
«IIpocreiimne TPUTOHOMETPHYECKHE YPABHEHUS] M HEPABEHCTBA)

Ieas padotbi: HayunThcs pemaTh NpocTeine TpPUroHOMETPHUECKUE YPaBHEHHS.

BoinosHeHue padoThbl cocodcTBYET (POPMHPOBAHUIO:

I1P63 ymeHue omepupoBaTh MHOHATUSAMH: pallMOHAJIbHBIE, HpPpAIMOHAIbHBIE, I1OKA3aTeNIbHBIE,
CTETIEHHBIE, JIOTapU(PMHUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHUS M HEPaBEHCTBA, MX cHcTeMbI;IIpy6
yMEHHE CBOOOJHO OINEpPHUPOBATH MOHATHAMM: CTENEHb C IIeJbIM IOKa3aTejeM, KOpEeHb HaTypajJbHOMH
CTETIEHH, CTENEHb C pPAlUOHAIBHBIM I[OKa3aTeJeM, CTENEeHb C JICHCTBUTEIBHBIM (BEUICCTBEHHBIM)
nokasaresem, Jorapudm yncia, CHHyC, KOCUHHYC U TAaHT€HC IPOU3BOJILHOTO YHCIIA;

[1Py7 ymeHnue onepupoBaTh MOHATUSAMU: TOXKIECTBO, TOXKAECTBEHHOE MpeoOpa3zoBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YPAaBHEHUH W HEPABEHCTB, PABHOCHIBLHOCTh YPaBHEHHI, HEPABEHCTB M CHCTEM,
panroHaIbHbIE, MppalroHaIbHBIE, noKa3aTesbHbIE, CTETICHHBIE, JorapupMHIUECKHe,
TPUTOHOMETPUUYECKUE ypaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHE PEIIaTh YPaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JINYHBIX TPUEMOB; PEIIaTh YPaBHEHUS, HEPABEHCTBA U CHCTEMBI C TTapaMETPOM;
IPUMEHATh YPaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI JUISl PEIICHUS MaTeMaTHYeCKUX 33734 M 33734 M3
pa3IMYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

IIpy8 ymeHue cBOOOJHO oONepHpPOBaTh MOHATUSAMH: Tpaduk QyHKIMH, oOpaTHas GyHKUUS,
KOMIO3UIMS (QYHKUMH, JTUHEHHas (QyHKUMS, KBaapaTuyHass (QYHKUMs, CTeNeHHas (YHKIUS C LENIbIM
nokaszaTejieM, TpPUTOHOMETpudyeckue  (yHKIMH, OOpaTHblE  TPUTOHOMETpUYEcKHe  (YHKIIMH,
MoKasareiabHass M Jorapupmudeckas (yHKIUU; yYMEHHE CTPOUTH Tpa@uKu (YHKUUN, BBINOIHSITH
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npeoOpa3oBaHus rpauKoB GbyHKIH;
yYMEHHE HCIHOJb30BaTh Tpaduku (QYyHKIWI A M3ydeHUS MPOLECCOB M 3aBUCHMOCTEH INpH pEIICHUN
3ajjad U3 JPYruX Y4eOHBIX IMPEIMETOB U M3 PEANbHOM JKU3HU;BBIpaXKaTh (OPMYIAMHU 3aBUCHUMOCTH
MEX1y BEINYHHAMH; yMEeHHE CBOOOJIHO ONEpPHPOBATh MOHITUSIMH: YETHOCTh
(GyHKINH, TEPUOIUYHOCTh (DYHKIMH, OTPAHUYCHHOCTh (DYHKIIMHM, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢byHKMM, HawOoJbllee W HaMMEHbIIEe 3HAYCHUS (QYHKIMHM HA HPOMEXYTKE; YMEHHE IIPOBOIUTH
UcclieIoBaHne (PYHKINH; YMEHHU €
UCIIONIB30BAaTh CBOWCTBa M rpaduku (GyHKUMH A pelleHWs YpaBHEHUI, HEpaBEHCTB W 331ady C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHHN, HEPABEHCTB
U UX CHCTEM;

MarepunanbHoe obecrnieyeHue:

WNunuButyansHble 3a1aHNs, CIIPAaBOYHBIC MaTEePHAIIbl, KOHCIEKTHI JEKIIHH.

3aganue:
Pemmmre TpuronomMerpuueckrue ypaBHEHUA:
1) cos3x =10

2) sin(Zr —E_) =-1
3) stgl{ax +75) = —3
4) ctg (2x+§) =4

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

Ilopsiiok BBINOJHEHUS PA0OTHI:

1. 3ammcaTe ypaBHCHHE W ONPEICIHTh, K KAaKOMY BHUAY OHO OTHOCHUTCS M Kakod Qopmyson
HEOOXOIMMO BOCITIOIb30BATHCS.

2. PemnTh ypaBHEHHE.

3. 3ammcaTh OTBET.

Xoa padoThi:

PGHII/ITG TpI/IFOHOMeTpI/ILIeCKI/Ie ypaBHeHI/IfI:
1) sindx =10

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

r=wrn NESZ

dx = WM, MES
3
X = HES

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

DTO ypaBHEHHE OTHOCHTCS K YAaCTHBIM CIIy4dasM, TMO3TOMY KOPHH HaxoAsaTcs 1o Qopmyre

r=mw4+ 2N, MEZ

5I+;—E=H+ 2mn, nel
Sx =TE—;—[+ 2mn, nes

Sr = ZTW+ 2mn, nes
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2T 2w

OTEeT: = -—+4+—n, HES
15 5
3) Zrosdxr=-1
1
Pasnennm 00e yacTn ypaBHenus Ha 2. [lony4um ypaBHeHHe: cos3x = — 7.
1
OTO ypaBHEHHE HE SBJIACTCS YaCTHBIM CilydaeM, e = —..|e| < 1. TloaToMy OHO MMeeT pelieHue,

KOTOPOE HaXOJUTCS 10 popMmyIie: x = tarceosn + 2mn, ned
Jxr =tarccoz(— i‘) + Zmn, neid
Jxr = 4w — arccos %__) + 2mn, mes
3% = dim — ) + 2mn, neZ
3x =izTﬂ+ 2mn, ned
o em

xr= i?+ 5 eSS

9 tgfex—3)=-7

VpaBHEHHE UMEET PEeLICHHE, KOTOPOE HaXOAUTCS 110 PopMylie: x = arctgn + mn, ned

f z V3 z
x—4—arctg —3 + T, 1E
OyHKIUA ¥ = eretgx HEYETHAS, IO3TOMY oretg (—x) = —arct g,
S3
B — L—r = —oirctg T!+ el
T T
G -3 = —E+m*1, HES

T T
fxr = ——+ -4+ w1, NES
[
T
E|x=E+f.m, NES
T T
r=—+4 -1, nes
?2+5 !
T

OTEeT ¥ = E+Eﬂ, Nes

e
5)eastir - eos3x 4 sinfix - sindx = T!

Bum, 4TO JIEBYIO 9aCTh MOYKHO CBEPHYTH 10 (JOPMYJIaM CIIOKEHHUS:
coslee + B) = cose « cosf F sine - sinf

V3

coslbr — 3x) = ?
V3
cog dx = ?

Tenepb YpaBHCHHC ABJIACTCA HpOCTCﬁMHM u €ro KOpHH HaxXogAaATCs 10 (I)opMyne:
¥ = +orecosn + 2TN, NES .

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

Jx =ig+ 2T, NES

T

ks
x—ilE+Tﬂ, nes

0] +:II i -z
TBET..‘I.'—_18+ S R ME

®opma npeacTaBJIeHUs Pe3y/IbTaTa: BHIIIOJIHEHHOE 3a1aHNE
Kpurepum ouenku:
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Ounenka "oTau4uHo'" craBUTCS, ecnu paboTa BBINOJIHEHA B TOJHOM O0BEME C COOIOJIEHUEM
HEeoOXOIMMOM TOCIEeN0BAaTENIbHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aMUCH U BBIYUCIICHUSI.

Ouenka '"xopomo' cTaBUTCS, €CIM BBIOJTHEHBI TPEOOBAaHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 Heyouera.

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISECT MMOJYYUTh NpPaBUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PAaOOTHI OBUIH JOMYIIEHBI OITHOKH.

OueHka "Hey10BJ€TBOPUTEIBHO'" CTaBUTCS, €CJIM pabOTa BBIOJIHEHA HE IMMOJTHOCTBIO WU 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CENaTh MPABUIIbHBIX BBHIBOJIOB.

Tema 2.2 Tpuronomerpnuyeckne ypaBHeHHsI 1 HEPaABEHCTBA
IIpakTyeckoe 3ansaTue Ne 24
«Tpuronomerpuyeckue ypaBHeHHsI M METO/AbI UX PeLLICHUS»
Heapb padorbl: HayunThcs pemaTtb TPUrOHOMETPUYECKUE YPABHEHHUS.

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

[1Py7 ymeHue onepupoBaTh MOHATUAMU: TOXKIECTBO, TOKIECTBEHHOE IIPe0o0pa3oBaHue, ypaBHEHHUE,
HEPAaBEHCTBO, CUCTEMa YpPaBHEHHI W HEPAaBEHCTB, PaBHOCWJILHOCTh YPAaBHEHUM, HEPABEHCTB U CHUCTEM,
paloHaJbHBbIE, UppalOHAIIbHBIE, II0Ka3aTelbHbIE, CTEIICHHBIE, JorapupmMuyuecKue,
TPUTOHOMETPUYECKHUE YPAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YpaBHEHUS, HEPABEHCTBA U
CUCTEMBI C IIOMOIIBIO PA3JIMYHBIX IPUEMOB; PEILIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C I1ApaMETPOM;
IIPUMEHSTh YpaBHEHHs, HEPABEHCTBA, UX CHCTEMbI JJI pEIICHHUs MaTeMaTUYeCKUX 3ajad M 3ajad U3
pa3nuyHbIX 001acTell HAyKU U peaslbHOM KU3HH;

[Ipy8 ymeHue cBOOOJHO omepupoBaTh MNOHATUSAMHU: rpaduk ¢GyHKIMH, oOpatHas (QyHKIUS,
KOMMO3ULUS (PyHKIMH, TuHEeHHas (QyHKIUSA, KBaJpaTW4yHas (QYHKLHUSA, CTENEHHAs (QYHKIUS C LEIbIM
MOKa3zarejaeM, TPUTOHOMETpHYecKHe  (QYyHKIMHM, OOpaTHble  TPUTOHOMETPUUYECKHE  (PYHKIIMH,
nokaszaTeiabHass M Jorapugmuyeckas (QyHKIUH; YMEHHME CTPOMTh Ipadukd (YHKIMHA, BBITOIHATDH
npeoOpa3oBaHus rpadukoB GyHKIM;
YMEHHUE HUCHOJIb30BaTh Ipaduku (YHKUUH JUId M3Y4eHHs IMPOLECCOB M 3aBUCUMOCTEH NpU pELICHUU
3aa4 U3 JPYTUX y4eOHBIX NPEIMETOB M M3 PEaJbHOW JKU3HU;BBIpaKaTh (OpMynamMu 3aBUCUMOCTH
MEXly BEIMYMHAMY; yMeHue CBOOOJIHO ONEepHpPOBATH MOHATUSMHU: YETHOCTD
(GYHKIUH, TEPUOANYHOCT (PYHKIIMH, OTPAaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTh (DYHKLIMH, SKCTPEMYM
¢byHkuuu, HauOosbllee M HauMEHblee 3HAaueHUS (YHKIMM Ha TPOMEXYTKE; YMEHHME IPOBOAUTH
uccienoBaHue QyHKIUY; YMEHHU €
UCMOJb30BaTh CBOMCTBa M rpaduku (QYHKIUN A8 pelieHus YpaBHEHUM, HEpaBeHCTB M 3a/ad C
rmapameTpamu; u300paXkaTh Ha KOOPJIWHATHOMN IUIOCKOCTH MHOXKECTBA PEIICHUI YpaBHEHHI, HEPABEHCTB
U UX CUCTEM.

MarepuanbHoe o0ecnieyeHmne:

WNHauBuayanbHble 3a1aHNSL, CIPABOYHBIE MaTEpUAIbl, KOHCIIEKTBI JIEKIIUH.

3amanme:

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

2) 8sin’x+ ficosx —3 =10

3) btgix+tgx—1=10

4) sindx + sin3x =10
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5) eos(mw —x) 4+ Beoslm+ )+ 7 =10

Ilopsinok BbINOJIHEHHS PadOThI:

1. 3anummre ypaBHEHHE M OIpPEIEIUTE, KaKUM CIIOCOOOM ypaBHEHHME BO3MOXKHO CBECTH K
MIPOCTEUIINM YPABHEHUSM.

2. Ecnu Heo6XxoIuMo, BBEJUTE HOBYIO MEPEMEHHYIO M PELIUTE ypaBHEHHE OTHOCHUTEIBHO ATOM
nepemeHHou. llocime pemieHuss ypaBHEHMS C HOBOM IIEPEMEHHOM BEPHHUTECh K 3ameHe. J{OmKHO
IIOJIYYUTBCS NPOCTEHIIEE TPUTOHOMETPUYECKOE YPaBHEHHUE, PEIIUB KOTOPOE, MOJYyYUM KOPHH JAHHOIO
ypaBHeHus. IloMHuUTE, 4TO, €ciaM ypaBHEHHME COIEPXKUT (YHKLUUHU ¥ = tgx,y = ctgxz, TO HEOOXOIUMO
YUYeCTb UX 00J1aCTh ONpE/IEIEeHuUsl.

3. Ecnmu ypaBHEHHE MOXKHO TPEACTAaBUTh B BHUJEC NPOM3BEACHUS HECKOJIBKUX MHOXHTEIEH, U
IIpaBasl 4aCTb paBHA HYJIIO, TO PA3JIOKHUTE JIEBYIO 4acTb HAa MHOXXMTEIU U UCIOJIb3YH IPaBWIIO, KOIZAA
IIPOU3BEICHUE pPaBHO Hym0. [IpupaBHAB KaKIAblii MHOMHTEIb K HYIIO, IIOJYYMM HECKOJIBKO

MPOCTEHUININX YPABHEHHI, KOTOPBIE HEOOXOIUMO PEIIUTh, YYUTHIBAsK 00JIACTh JOIMYCTUMBIX 3HAUCHHI.
4. 3anumure OTBET.

Xox pabdoThI:

Pemmre TpuronoMerpuueckre ypaBHEHU:
1) 2eos®s +ecosx =1

Pemenue:

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

[lycth rosx = t, TOrAa Halle ypaBHEHHUE IPUMET BUJ 2t° + t =1
[lepeneceM | B eByt0 4acTh U MOJIYYUM IOJTHOE KBAPATHOE YpaBHEHUE

2P+t —1=0
D=1-4.2.(-1)=9, D=3
—-1-3
b= ——— = —1;
-1+4+3 2 1
g =——m—_= -
z 4 4 2
BepHeMcs k cTapoli IepeMEHHOM:
cosxr = —1 50101 cosx = 5

Hoﬂqu/I.HI/I JaBa HpOCTCP’IHIHX TpI/IFOHOMeTpI/IlIeCKI/IX ypaBHeHI/ISI, HepBoe OTHOCHUTCA K YaCTHBIM
CilydasM, a BTOPO€ PEeIaeTcs 1o odmen Gopmysie. Pemmm nx.
Deosx = -1

r=x+ 2wn, nes
L

2) caozxy = .

r = tmreeos —+ 2mH, NES
r= i§+ 2T, NES

OrEeTx = w4+ 2wn, x = ig+ 2mn, ned
2) 2eostr+sine—1=10

Perienue:

910 YpaBHCHHUEC COJACPKUT PA3HOMMCHHBLIC (I)yHKI_[I/II/I, MMO3TOMY Cpa3y BBCCTU HOBYIO IICPECMCHHYHO
HC MOJTYYUTCA.

BOCHOJ’IL3yeMCH OCHOBHBIM TPUTOHOMCTPUYCCKHUM TOKACCTBOM H BbIpa3uM OAHY (I)YHKI_II/IIO qepe3
Jpyryio:
costx+ sintx =1

2 2

rostxr =1 — zin‘x

201 —sin®x) +sine —1 =10
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2—2zin®r4 zine —1 =10

—2sin'r+sincr+1=10

2einly —sine —1 =10

DTO ypaBHEHHE C TIOMONIBIO BBEICHUS HOBOW IMEPEMEHHONM MOXHO NPUBECTH K PEHICHUIO
IIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

Ilyctp sinx = t, TOr/a Hallle ypaBHEHUE IPUMET BU;: 2t —t —1 =10

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

1-3 1
hE Ty
1+3 4
=g =T
BepneMcs k ctapoit mepeMeHHOM:
sty =1 WA sinr = — 5,

?
HOquI/I.HI/I aBa HpOCTGfILHI/IX TpHFOHOMeTqueCKHX ypaBHeHI/IH, HepBOG OTHOCHUTCA K YaCTHBIM
cilydasm, a BTOPOe pelaercs no odmeii Gopmysie. Pemum ux.
1) sinr =1 x=;—r+2m,ﬂt‘3

2) sinx = —i. x = {—1"oresin (—?) + m, NES
T
= (—1" (_E) + mn, NES

™
x= [—1]“”E+Tm. =
T

T
OTBeT: x = E+ 2mn, x= [—1]"+la+ T, =

3) Sctglx—fBetgr4+3=10

OTO ypaBHEHHE C IIOMOIIBIO BBEJICHUS HOBOM IEPEMEHHONM MOXHO IPHUBECTH K PELICHHUIO
IIPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHU.

Ilycth etgx = t, TOrAA Halle ypaBHEHHUE IPUMET BUJL: 5t° — 8t + 3 =10

VYuursiBaem OJ13 i« # wn, ned

St —8t4+3=10

D=64—-4.5.3=4 D=2

8-2
ty = T = 0,6;
g+2
TN
BepHeMcs k ctapoii IEpeMEHHOM:
ctgx =1 503041 ctgx = 0.6,
Pemnm nx.
Detgx =1 r=uwrectgl +mnoneEd = L—r+ L PES

2)ctgx = 0,6 x = orectgl b+ wn nel

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

4) rosZx + rosdx — cos3x =10

Pemrenne:

Hcnonb3ys ¢popMyisl mpeoOpa3oBaHUsl CYMMBbl U Pa3HOCTH (DYHKIMHA B MPOM3BEACHUE, Pa3I0KUM

MIPaBYyIO ‘—IaSTBMypaBHeHI/ISI Ha MHO>KUTEIIN:
&+

2y —ax
2ros 05— — = ros3x =0

Zrosdx cosl—2x) —posdx = 00 cosl—2x) = ros2x

2ros3rx rosix — o3 = 0
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cos3x(Zeos2y — 10 =0
casdx = 0 WK 2casdx — 1 =10

HOHY‘-II/I.HI/I aBa HpOCTeI‘/'IH_II/IX TPUTOHOMCTPUYUCCKHUX YPABHCHUA, TMCPBOC OTHOCHUTCA K YAaCTHBIM
CiydasiM, a BTOpoe pemaercs 1mo oomei hopmyse. Permum ux.

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

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

5) 25iﬂ2[n—x]+5cns(%r—x)+2 =1

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

coz (? - ) = —Einr

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

DTO ypaBHEHHME C NOMOILNBIO BBEJICHHS HOBOM NEPEMEHHOM MOXHO IPUBECTH K PEUICHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

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

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

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

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

Othx=34T§+mn

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurtepun ounenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIEeI0BATeILHOCTH JIEUCTBHI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

Ouenka "Xopouo' cTaBUTCs, €CIM BBHITIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO TOMYIICHBI
2-3 HenoueTa.

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 TOMYIEHb! OLTHOKH.

Ouenka ""Hey/10BJIEeTBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BHIBOJIOB.
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Tema 2.2 Tpuronomerpnuyeckne ypaBHeHHsI 1 HEPABEHCTBA
IIpakTyeckoe 3ansaTue Ne 25
«Tpuronomerpuyeckune ypaBHeHH s
Henanb padorbl: HayunThcs pemiatb 0AHOPOHBIE TPUTOHOMETPUUECKUE YPABHEHUS.

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

[1Py7 ymenue onepupoBaTh MOHATUSMU: TOKIECTBO, TOKIAECTBEHHOE MpeoOpa3oBaHuE, YpaBHEHHE,
HEPABEHCTBO, CUCTEMA YPaBHEHUM UM HEPABEHCTB, PaBHOCWIBHOCTh YPAaBHEHUI, HEPABEHCTB U CUCTEM,
pauuoHalbHbIE, HppaLMOHAJIbHEIE, MIOKa3aTeJbHbIE, CTEIICHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKHUE YPAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YpPaBHEHUS, HEPABEHCTBA U
CUCTEMBI C TOMOILBIO PA3JIUYHBIX IPUEMOB; PEIIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C IAPAMETPOM;
IIPUMEHSTh YpaBHEHMs, HEPABEHCTBA, UX CHCTEMBI I PEIICHHUs MaTEeMAaTUYECKUX 3ajad M 3a7ad U3
pa3IMYHbIX 00JacTel HayKH U pealibHOM JKU3HH,

[Ipy8 ymeHue CBOOOJHO OMEpPHPOBATH MOHATUSAMH: Tpaduk QyHKIUH, oOpaTHas QyHKIHS,
KOMIO3UIUS (PYHKUIMMA, JTWHEHHAs (QYHKUIMS, KBaapaTuyHas (QYHKUIMs, CTENEeHHas (YHKIUS C LEIbIM
mokaszaTejieM, TPUTOHOMETpUYeckne  (YHKIHH, OOpaTHBIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
nokasareiabHas M Jorapudmudeckas (yHKIUU; yMEHHUE CTPOUTh TIpaduku (GyHKIUM, BBITOIHATH
npeoOpa3oBaHus rpaduKoB byHKINi;
YMEHHE HCMOJb30BaTh IrpauKku (YHKIMNA IS U3y4EHUs MPOIECCOB M 3aBHUCHUMOCTEH IMPH pEUICHUH
3aad U3 JPYruxX YYeOHBIX IMPEIMETOB W M3 PEaTbHON >KM3HM;BBIpaXATh (HOpPMyJIaMH 3aBHCHMOCTH
MEXy BEITUYMHAMU; yMeHHE CBOOOJHO ONEPUPOBATH MOHITUSIMU: YETHOCTD
(GyHKINH, TIEPUOIUIHOCTh (DYHKIMH, OTPAHUYCHHOCTh (DYHKIIMHM, MOHOTOHHOCTD (DYHKITUH, SKCTPEMYM
¢byHKIMM, HauOoNblllee M HaUMEHbIIee 3HAUYCHHUA (QYHKIMH Ha IMPOMEXKYTKE, YMEHHE IPOBOJIUTH
uccienoBaHue QyHKIUY; YMEHHU €
UCIIONIb30BaTh CBOWCTBA M Tpaduku GYHKIUH Uid peuieHus ypaBHEHUN, HEPaBEHCTB M 3ajad C
rapameTpamu; U300paXkaTh Ha KOOPAUHATHOM IJIOCKOCTH MHOXKECTBA PEIICHHI YpaBHEHHI, HEPABEHCTB
U UX CUCTEM.

MarepuanbHoe o0ecnieyeHue:

WNHauBuayanbHble 3aaHNsL, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTHI JIEKIIUH.

3ananue:

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

2) Tsinlx —dsindx + costy = 00

2

3) fisin?x — Asing - cosy —eostr =1

4) Seastx + 3sinr - cosx + 2sin’x = 2

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

O0HOpPOOHBIMU MPUZOHOMEMPUUECKUMU YPAGHEHUAMU HA3LIBAIOMCS YPABHEHUs. 8UOA.
asine 4+ brosx =10

asin’r + beos?x + csine - cosx =0

2. Ecnu ypaBHeHuUe BIS€TCS OJJHOPOIHBIM YPaBHEHHEM MEPBOTO MOPsiIKa, TO pasfenure o0e 4yacTu
ypaBHEHUS HA cosx * 0 uwma sinr £ 0

3. Ecnu ypaBHeHHE ABISETCS OJTHOPOIHBIM YPaBHEHHUEM BTOPOT'O MOPSJIKA, TO pa3enuTe 00e 4acTu
YPaBHEHUS Ha cosx # 0 uma sinfx # 0.

4. BeenuTe HOBYIO IEPEMEHHYIO U PELINTE YPAaBHEHHE OTHOCUTENIBHO 3TOM MEPEMEHHOM.

5. BepHuTech K cTapoil NEPEMEHHON M PENIUTE MOJTYYMBIINECS MPOCTEHIINE TPUTOHOMETPUYECKUE
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YpaBHEHHUSL.
6. 3anuIuTe OTBET.

Xox padoThI:

PeniTe TpUTOHOMETPHYECKHE YPABHEHHUSL:

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

Pemenue:

ypaBHeHI/Ie ABJICETCA OJHOPOAHBIM TPHUI'OHOMETPHUYCCKUM YPABHCHUEM BTOPOI'O IIOpsAAKaA. Y1005l

CTo pCIInNThb, Pa3aACInM 00€e yacTu Ha cos®x + 0,

Zzin®x  Gsine - cosx

— i=10
cos?x c':_:lsz:r +
3HaeM, 4TO = = tgx. 2tglx —Stgr +3=0

BBeneMm HoByto nnepemenHyro. Ilycte tgx =t, TOra Halle ypaBHEHUE IPUMET BUJ;: 2t* — 5t + 3 =10
Vuurbisaem OJ13: x # T+ wn, neZ,

24P —5t+3=0

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

ty = =
=" =15

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

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

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

2) dsintx — IsinZx + 2rostx =10

CHauvaina npeoOpa3zyeM apryMeHT , UCTI0Nb3ys (pOpMyIIbl ABOMHOIO apryMeHTa: sindix = dsiny - cosx,
doin iy — fzine - pory + 2eosfe = 0

ypaBHeHI/Ie ABJICTCA OAHOPOAHBIM TPUTOHOMETPHUYCCKUM YPABHCHUCM BTOPOI'O IMOPSAJAKA. Yro0bI

€ro pelunTh, pa3acinM 066 YacTH Ha sintx = 0,
deinty  Bsinr cosy  Zcostx

— + =
sintx sintrx sin i

[ et g

fomy _ 2, —
3HaeM, 4To __— = ctgx 4 — frtgx + 2etgix =10

Beenem HoBy1O nnepemennyro. IlycTe etgx =t, TOra Hallle ypaBHEHUE IPUMET BUL: 2t° — 6t + 4 =10
VYuursiBaem O/13: « # mwn. nes.

2t — Bt 4+4=10

D=36—4.2-4=4 D=2

B—2
tl = —4 =
B+2
tn =— =
T,

BepHemcs k cTapoii mepeMeHHOM:
ctgx =1 wnm ctgr =2

Detge =1 ¥ = orectgl 4w, ned x= E+ wn, nel
2)ctgx = 2 * = mrotgd + wn, nes

3
OTEET: X =E+m x = orotgl 4w, e

3) Zsin’ix+ Ssiny - cosx + costy =4
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Pemenue:
VYpaBHeHUE TMOKa HE SABJISETCA OJHOPOIHBIM, T.K. B IMPABOM YAaCTH €ro BMECTO HYJISI CTOUT 4.
[lepenecem 4 B mpaByio 4acTh U MPUMEHUM OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO:

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

—Z2zintx 4 Ssinr - posx — Jepsix =10
VYpaBHeHHE Teneph SABISETCS OJHOPOJHBIM TPUTOHOMETPUYECKUM yYpaBHEHHUEM BTOPOTO MOPSIKA.
UToObl €ro penuThb, pa3faeauM o0e YacTH Ha ros®x + 0.
- o
ey
—2tglx+ Stgxr —3 =10
2tglx —Stgr+3=0
BBenem HoByto niepemenHyto. IlycTh tgx = £, TOrJa Hallle ypaBHEHUE IPUMET BU: 2¢2 — St + 3 =10
VuureisaeMm OJ13: x # ;—r+ wn, nez.

28 —5t4+3=1
D=25-4.2.3=1+D0=1

-1
o =—=
L™ 4
_ 841

t, =—- =13

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

1tgz =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 HE ABJIICTCA OJHOPOAHLIM, T.K. B HpaBOﬁ YaCTH €ro BMCECTO HYJIA CTOUT 5.
[Tepenecem 5 B mpaByro 4acTh ¥ MPUMEHUM OCHOBHOE TPUTOHOMETPHYECKOE TOXKIIECTBO:

Scosx + 3sing - cosx + 6sinly — Seoslx — Ssinfx =0
Asing ense + sinfr =0
BriHeceM 00LIMIT MHOKHUTEND 3a CKOOKU: sirux [+ 3cosx + sinx ) =00

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

VpaBHEHUE SABJISETCS OAHOPOAHBIM TPUTOHOMETPUYECKHM YPABHEHUEM NEPBOTO MOPsAKa. UToObI
€ro peluTh, pa3AeluM 00e 4acTH Ha cosx # 0.
Gensr  sine

+ =
EO5K cosx
I+ tgxr =10

tgr = —\@
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x = ooty I:—ﬁ:l + mn, el

x = —oretgy3 + wn,nel
T
r= —§+ mn, NES
T
OTEET! x = ®A, xr= —§+m—1, NES

(I)opMa NMpeacCTaBJdCHUA pe3yjabTaTa: BhIIIOJTHEHHOC 3a1aHUC

Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HE0OXOIMMOM TOCIEN0BAaTEILHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aMUCH U BBIYUCIICHUSI.

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

Ouenka "ya0BJIETBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJISET MOJYYUTh IpPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUIH JOMYIIEHBI OIIMOKH.

OueHka ""Hey10BJIeTBOPUTEIbHO'" CTAaBUTCS, €CIIM padOTa BBHIMIOJIIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CENaTh MPABUIIBHBIX BBHIBOJIOB.

Tema 3.1. IlpousBoaHasi pyHKIMHU U ee IPUMEHEHH e
IIpakTnueckoe 3ansaTue Ne 26

«YucaoBass moCJaed0BATEJIbHOCTh, CIOCOOBLI €€  3aJaHMsl, BbIYHCJIEHHE YJIEHOB
nociaenosareabHocTu. Ilpeaen nociaexgosarensHocTu. Haxoxxaenue npeneioB GpyHKIHI

Lean padoThI:
1. HayuuTbcst BBIUMCIATH NpeAesnbl PyHKINU.

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

3.Hayuutbcs pemarts 3a1a4i, CBA3aHHBIE C YUCIOBOMU MOCIIE0BATEIBHOCTBIO.

BbinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

[IPy9 ymeHue cBOOOIHO OMNEpPUPOBATH MOHATHUSAMH: IOCIEA0BATEIbHOCTh, apudMeTHuecKas
mporpeccusi, reoMeTpudeckasl IMporpeccus, OECKOHEYHO yObIBaroIlasi reoMeTpudecKas IMpOorpeccus;
YMEHHE 3a/1aBaTh M10CIIEA0BATEILHOCTH, B TOM YHCIIE C IOMOUIbIO PEKYPPEHTHBIX (hopMyi.

MarepuanbHoe obecnieuenne: VHauBuayanbHble 3aJaHUs], CIPABOYHbIE MaTE€pPHAaIIbl, KOHCIIEKThI
JeKIUH.

3ananmne.
1) PemnTh 3329k HA YKCIOBYIO TIOCIIEOBATEIILHOCTD.
2) Beraucnuth npeaens! QyHKIni

3amanue 1 3amanue 2
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1. HaiiT BOCbMOM 4JIEH ITOCIICIOBATCIHHOCTH,
L i n, 6.1; x% 1y -1
A L LA N dimy, T er_17
2. HaiiTu HOMep uuncna 3 B IOCJIEI0BATEIbHOCTH:
_ 2n+1 o 21
By = ?'12 . lm.r—:cixz_'_l
3. BeruuciauTs: .
litn (3x% — 8x + 5 . Bx? +5x -4
:—:—2[ +5) 8.11mx_,2 e
VIX+1
4lim, . ——
. 2
T ol STF +1
Wiasea | "
, ¥ -16 , SEEL-2
O.lirr, .4 - 10.1irm,..q -1

IHopsaok BbINOJIHEHUS PA0OTHI:

BHuMarenbHO 03HAKOMBTECH C YCJIOBUEM 3a/1aHUs.

[Tonb3ysich CBOMMU MIKOJBHBIMU 3HAHUSIMH (B CIy4ae 3aTPyAHEHUS BOCIOJIb3YHTECh CIIPABOYHBIMU
MaTepuagamMH), BBIIOJIHUTE 3a/JaHUE

Xoa paGoTsI:

3amanue Nel
o in-1
1. JIeBATBIN YICH MOCIIeIOBATEIBHOCTH T = ( n3+!) paEew ?
2:9-1 17 17 17
PR 4732 2-/183 2+/183
2. Howmep uuncna 6, sBIAIONIETOCs YWIEHOM MOCIEI0BATEIbHOCTH 6, = n®—5n paBeH?
fi=n-5n
nt-5n-6=0
ﬂ1=6
n;=-1 —[IOCTOPOHHUI KOPEHB T.K. HOMEP HE MOKET ObITh OTPHUIIATETLHBIM YHCIIOM.
OtseT: N=6.

3aganue No2
v W
Haiigute nmpenensl mpeaBapuTeNsHO U30aBUBIIKUCH OT HEOTPEACIEHHOCTH (EJ

. - L L R . .
1. llrn,{_,,.;.x—Eli = ([-U =l i B2 e 22 = iz = 2;
ECRs w9 TR =R R Y
, ®Z +adH—5 ey -0, o Y _
2 ey S = () =i S =l 9 =i+ ) = Im®) = 6

Tyt x, = —4 v, = —§
2 — 1 2 — 1
ri4dr—5=10 { == {
+ I1+I2 = _5 Iz = 1
VErE—E-x (_[:-J _ lim[u'ﬁ+.r—u'|z—.rll[v'|1+.r+u'|z—.rll = lirn Erm -t E—E f —EHESEHE
T o\pd T FSD xR+ T-x) TFSE aVErr+E—x) | rabxNEtsevE-x)

2x 2 2 2 1 1
lim—————=lim——=lim————=lim—=lim— = —;
3 Fapx(NIrr+Eox)  rhapYorr+dioz poapYdo+b+dE-0  xopldE zopdE Y

lirmg ,p

Brraucnuts npeaensl UMEoIe HEOPEACIEHHOCTh (E)

E] z
XgEx x4 IR P S

2.1
ER ot .
. Frpxfelaed  feay . atatata P N By oy e Lt
4. L S B (:) - ,%l_;rﬁlc.*_-fg 2 1 MM EE T = lmero e = lim =2=
teT oIty U ATRETE Ao Aea
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2x3 a2af

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

X X

(0 B 3HAMeHaTesIe MPUHUMAEM 33 OECKOHEYHO MaJTyI0 BEJTUUNHY. )

(I)opMa NMpeacCTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIIOJICHUEM
HEO0OXOIMMOM TOCIEI0BATEIBHOCTH JEHCTBUI; B OTBETE MPAaBUIBHO W AaKKypaTHO BBIMOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

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

Ouenka "ya0BJIETBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJIAET IMOJYYUTh MpaBUJIbHBIE pPE3yJbTaThl U BBIBOJIBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKH.

OueHka "Hey10BJIeTBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BBHIMIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENATh MPABUIIBHBIX BBIBOJIOB.

Tema 3.1. IIpouszBognast pyHKIIUHN U ee MPUMEHEHHE
IIpakTuyeckoe 3ansaTue Ne 27
«Haxoxk1eHue Npou3BOIHBIX MO ONpeaeTeHHI0»

Heabp padorbl: OtpabGoTarh ompeneneHue mpous3BogHOW ¢(yHkuuu. Ilpumenars mnpasuiia
maddepennmpoBanusi. Hayuntbess HaXOANUTH MPOU3BOAHYIO B 3aIaHHON TOYKE.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1P64 ymeHuwe omepupoBaTh MOHATHSIMH: (DYHKIHS, HENpepbiBHAS (YHKIUSA, MPOU3BOAHAS,
nepBooOpasHas, ONpeesIeHHbI MHTErpai; yMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTApHBIX (PYHKIIHMH,
UCIIOJNIB3YS CIPABOYHBIE MATEpPUAIIBI; UCCIEAOBATh B MPOCTEHIINX Clydasx (yHKIIMM Ha MOHOTOHHOCTbD,
HaXO0OUTh HaI/I60J'II>HII/I€ U HAMMCHBIINC 3HAYCHUA (bYHKHHi/JI, CTpOI/ITB rpa(bmq/l MHOTOYJICHOB C
WCIIOJIB30BAaHUEM amnmnapara MaTeMaTUYeCKOro aHaln3a; MPUMEHSITh NMPOU3BOAHYIO MPU PEIICHUH 3a/1a4
Ha ABHUKCHUCE, pemaTL HpaKTI/IKO-OpI/IeHTI/IPOBaHHI)Ie 3a1a4Y1 Ha HaI/I6OJ'II>HII/Ie 1 HAUMCHBIINEC 3HAUYCHUSI,
Ha HaXO0XJIEHUE MyTH, CKOPOCTH U YCKOPEHUS.

MarepuajnbHoe o0ecnieyeHue:

WNHnuBuayanbHbIe 3a/1aHMs, CIIPABOYHBIE MATEpUaIbl, KOHCIIEKTHI JIEKIIHI.

3aganme:
1. Haiimure " =(0). ecm v = »* —x
2. Haiigure 7" = (3], ecm y = _i

3. Halimure ¥ = (5).ecm v = vz — 1

Ilopsinok BbINOJHEHHS PadOTHI:

Brruncnenue npou3BoaHON QyHKIMH ¥ = (%) TPOU3BOIUTCS 1O OOIIEMY MPaBUTY
g depeHIIMPOBaHUS:

1) IpunaBas apryMeHTy X MpHUpalleHue Ax | MOJCTABIISS B BhIpaKEHHE QYHKI[UH BMECTO
apryMeHTa X HapalleHHOE 3HaYeHHue X + Ax, HaX0/IUM HapallleHHOe 3HaueHne QyHKIMU: ¥+ Ay = f(x + Ax)

2) BrrunTas u3 HapanieHHOTO 3HaYeHHe (PyHKIMU e€ epBoHaYaIbHOE 3HAUCHHE HaXOJHM
npupanienie QyHKIuu:
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Ay = flx + Ax) — {(x)

3) Hdemum npupanienue GyHKIUH Ay HA IPUPALICHUE apTyMEHTa £%; T.€. COCTAaBJIsIeM OTHOIICHHE
Ay flerldd -0

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

DTOT mpeien u eCTh MPOU3BOAHAS OT QYHKINH ¥ = f{x)

Xox padoThI:

1. Haiitu: v'(x), ecms v = 2x® — 3x

Haxoaum npoun3BoaHyto 1o 001emMy mpaBuiy:

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

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

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

4) limy, p{dx + 24x —3) =4 — 3

Haiiném 3HaueHue npou3BOAHON IpH & = 3.
(3 =4.3-3=10

2. Haiity y'(4), ecmz yx

1) v+ 4y =yl +ax

2) Ay = Vr 4 Ax —x

dy vl
3) am i
i iy _ SRR _ Wi e . g 4y _
Mae g, = e ™ = U P ety - lmﬂ'“_mﬂ.x(u'mﬁmv'ﬁj - lnl"l“_mﬂ..x(v'HExﬂ'ﬁj -
; L -
4) W0 i — 20w
o o . 11
Haiinem 3HaueHue PONU3BOIHOM B TOUKE ¥ = ¢, ¥ () = il

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurtepun onenku:

Ounenka "oTau4HO" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIEeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aMKCH U BBIYUCIICHUS.

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

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO MO3BOJISIET MONYYWUTh NMpPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

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

Tema 3.1. IIpousBogHast pyHKIMHN U ee IPUMEHEHHE
IIpakTuyeckoe 3ansaTue Ne 28

«IIpaBuia u ¢popmyJsl 1upPpepeHHPOBAHNS, TAOTHIA TPOU3BOJIHBIX 3JIEMEHTAPHBIX
pyHxumin»

Iesan padoTbi: HaydnThCst BHIYUCIATH TPOU3BOIHBIE JIEMEHTAPHBIX (YHKINH
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BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

[IP64 ymeHuwe omepupoBaTh MOHATHSIMH: (DYHKIMS, HENpepbiBHAS (YHKIUSA, MPOU3BOIHAS,
nepBooOpasHasi, ONpeACICHHBI UHTETPaJl; YMEHHE HAXOJIUTh MPOU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIHM,
UCIIOJIB3YS CIPABOYHBIE MATEPUAIIBI; UCCIEA0BATh B MPOCTEHIINX clydasX (YHKIMA HA MOHOTOHHOCTb,
HaxOJUTh HaWOOJbIIME W HAUMEHbBIIME 3HAYCHUS (QYHKIHMH; CTPOUTh TrpaduKd MHOTOUYJICHOB C
WCIIOJIb30BaHUEM anmapara MaTeMaTUYECKOro aHalin3a; NPUMEHSTh MPOU3BOJHYIO MPU PEHICHUH 3aj1a4
Ha JIBIDKCHHE, peliaTh MPaKTUKO-OPUEHTUPOBAHHBIC 33/1a4l Ha HAWOOJbIINE ¥ HAUMEHBIITUE 3HAYCHUS,
Ha HAXOXJIEHUE MYTH, CKOPOCTH U YCKOPEHUSI;

[IP614 ymeHnue BBIOMpaTh MOAXOSIIMA M3yYEHHBIH METOM JUIS PEIISHUs 3aJadd, Pacro3HaBaTh
MaTeMaTHueckue (akThl U MaTEMaTHYECKHE MOJICIH B TPUPOJHBIX W OOINECTBEHHBIX SIBICHUSAX, B
HUCKYCCTBE, yMCHHE IPUBOAUTH IPUMEPhl MATEMATHYECKUX OTKPBITUHA POCCHUHUCKOW M MHPOBOM
MaTeMaTHYECKOU HAYKH;

[Ipyl0 ymeHue omepupoBaTh MOHATHSAMU: HENPEPBIBHOCTh (YHKIMU, ACHMIITOTHI Tpaduka
¢byHkuuMu, TepBas W BTOpas NpPOM3BOAHAS (YHKIHMH, TEOMETPUYECKUH M (PU3UYECKUH CMBICT
MIPOM3BOIHOM, IEpBOOOpaA3Has, OINPEACICHHBIA HWHTErpall; YMEHHWE HaxOJWTh AaCHUMNTOTHI Tpaduka
(YHKIIUHM; YMEHHUE BBIYHCIISATH POU3BOIHBIC CYMMBI, IPOU3BEACHHMSI, YACTHOT'O M KOMITO3UIIUU () yHKITHHA,
HaXOIUTh ypaBHEHUE KacaTeIbHOU K rpaduky ¢byHKIUY;
YMEHHE HCIIOJIb30BAaTh IMPOU3BOJHYIO IS WCCIICIOBAHHS (DYHKIHHA, Ui HAXOXKIACHHUS HAMITYUIIETO
pelieHusT B MPUKIAIHBIX, B TOM YHCIIC COIHAIbHO-d)KOHOMHUYECKUX M (U3UYECKUX 3ajadax, st
OmpeelICHUs CKOPOCTH M YCKOPEHHUS, HaXOAUTh IUIOMAAN M O00BeMbI (UTYp C MOMOIIBIO MHTErpaia;
MPUBOJIUTH MPUMEPHl MATEMATUYECKOTO MOECIIMPOBAHUS C TOMOIIBIO AU PepeHInanbHbIX YPaBHEHUN.

MarepuanbHoe obecnieuenue: VHauBuIyabHbIC 3aaHUs, CIIPABOYHBIC MATEPHAIbl, KOHCIICKTHI
JICKIINN.

3ananme.

1) Haiitu mnpomsBogHple (YHKIMHA HCIONB3YysS TpaBWIa BBIYHCICHUA ©  TaOIHIly
MIPOU3BOIHBIX DJIEMEHTAPHBIX (QYHKIUH.

2) Bpruucauth Npou3BOIHYIO QYHKIMU B TOUKE.

3anganue 1 Samanue 2

1) yretadesda [ 6) f=050att e £
2) y=3x- %E+%; 7) e )=ctg-tax, | f Cf) -7
3) =3ctgeti -3 8) flad=2 F43¢,  £0)-7

4) =+ 2x-1 ), 9) fx)=cosy (1 +sine) . G) -7

5) =, 10) =22 £y

eX.1 7

Ilopsinok BbINOJTHEHHS PadOThI:
1. BHMMaTeNbHO O3HAKOMBTECH C YCIIOBHEM 3aJJaHMUS.
2. Tloap3ysch KOHCIIEKTOM JICKIHIA U CTIPAaBOYHBIMHU MaTepHalIaMH, BBITIOITHUATE 3a/IaHUE.

Xox padoThI:
3ananune Nel
Haiitu  mpousBognble  (QyHKUMH  WCHONB3YS  MpaBWia  BBIYMCIEHUS W TaOIUIy
MPOU3BOIHBIX 3JIEMEHTAPHBIX (PYHKITUI
Tabnuia npon3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (QYHKIUH.

(Xn)l — an—l (eX)! —e* (aX)' =a‘lna (cosx)' =—sinx
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(sin x)" = cos x 1 ,
,_ ’: tX =
(Inx) » (tgx) c0s2 X (199 = Cos?x
£’ =0,c—const; | x =1 =
uzxv) =u=Vv
, 1 . [ ’
(\/;) :2\/; (u v’) u'v+uv
[u] _uv+uw
—| =—5—
, 1 v v
(log, X)' = ——
Ina

1 y=6x"-8x"+2x* -4
y' = (6x* —8x> +2x? —4)' = 24x® — 24x° + 4x;
o ¥Y=(5x-4)*(x+2)
u=5x-4; u'=5
Yy =(Bx-4)(x+2)) =v=x+2; Vv =1|=
(u*v)' =u'v+uv’
=5(x+2)+1(5x—4) =5x+10+5x—-4=10x+6
X+1

3. X

1 u=x+1L u' =5
'=(X—+lj “lvoox viop |oLi2Xo2x4D)  2x-2x-2
2 : (2x)? ax2

u) _uv-uv
v v

-2 _ 1
4x? 2x2"
3amanneNe2

BoruncnuTh npon3BoHYI0 (YHKIIUU B TOUKE.
y=3x>-8x*+9x* -4
Y (-1)=3 -1 -5 (-1)*+9(-1)* -4 =—3 -84+ 9—4 = 6.

1. y =5sin Xcos X
y'
I) = 5(isiru) "« cosx + sin (cosx) ") = S{cos x — sin?x) = S({cos2x) = S(cos2 o) = =OrosT =5+
2 2
(1) = -5

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3a/laHUE.

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Ciid paboTa BBHIMIOJHEHA B TOJTHOM OOBEME C COOJIOIEHHEM
HE0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIMCH U BBEIYMCIIEHUS.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JOMYIIECHbI
2-3 Hemouera.
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Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTW TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yAbTaThl U BBIBOJBL, B XOJE
MIPOBEICHUS paOOTHI ObUTH JOMYIIEHBI OIIHMOKH.

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

Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE
IIpakTnyeckoe 3ansaTue Ne 29

«IIpou3BoaHBIE CJIOKHBIX QYHKIMID
ean pabdoTbl: HayuyuThest BRIYUCIIATH MPOU3BOIHBIE CIIOXKHBIX (DYHKITHI

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:

[1P64 ymeHuwe omepupoBaTh MOHATHSIMH: (DYHKIMS, HENpepbiBHAS (YHKIUSA, MPOU3BOIHAS,
nepBooOpasHas, ONpeesieHHbI MHTerpai; yMEHHE HaXOAWTh MPOU3BOJIHBIC 3JIEMEHTAPHBIX (YHKIUH,
UCIOJIb3YSl CIPAaBOYHbIE MAaT€pUaJIbl; UCCIEA0BATh B MPOCTEHIINX ciy4yasX (YHKIUU HA MOHOTOHHOCTb,
HAaXOJUTh HAWOONbIIME W HAUMEHbIIWE 3HAYeHUS (YHKUUN; CTpOUTH TpadUKd MHOTOUWICHOB C
HCII0JIb30BaHUEM allllapaTa MaTeMaTU4YeCKOro aHajln3a; MPUMEHSTh MPOU3BOAHYIO IPH PELIEHUU 3aJ]1ad
Ha JBW)KCHUE; pelllaTh MPAKTUKO-OPHUEHTUPOBAHHBIE 337aud HA HAUOOJbIINE U HAMMEHbIIINE 3HAYCHHUS,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[1PG14 ymeHue BbIOMpaTh MOAXOASIIUN M3y4YEHHBIM METOJ AJs PELICHUs 3aJadud, pacrno3HaBaTh
MaTeMaThdeckue (akThl U MATEMaTHYEeCKHE MOJCIM B TPUPOTHBIX W OOIIECTBEHHBIX SBJICHUSAX, B
HUCKYCCTBE; YMEHHUE IMPUBOAUTH IPUMEPbl MATEMAaTHUYECKUX OTKPBITUA POCCUHCKOW U MHUPOBOMU
MaTeMaTHYECKOU HAYKH;

[Ipyl0 ymenue omepupoBaTh MOHITUSIMH: HENPEPHIBHOCTh (YHKIUH, AaCHMIITOTHI Tpaduka
GyHKUHW, TIepBas W BTOpas TNPOM3BOAHAS (YHKIUU, TCOMETPHUSCKHA ¥ (DU3UYECKHA CMBICIT
MIPOM3BOJIHOM, MEpBOOOpa3Has, OINpeAeNCHHBIA HWHTErpall; yMEHHE HaXOJuUTh AaCUMIITOTHI Tpaduka
(GyHKIMH; YMEHUE BBIYHMCIISATH TPOU3BOJIHBIC CYMMBI, TPOU3BEJICHHUSI, YACTHOTO U KOMIO3UIUU (DYHKITHH,
HaxO0JIUTh ypaBHEHUE KacaTeJlbHOU K rpaduxy byHKIUY;
YMEHHE HCIIOJIb30BaTh IPOU3BOJHYIO MJISi HUCCIENOBaHMS (QYHKUMM, Ui HAXOXACHWUS HaWIydIlero
pelieHrs B MPHUKJIAJHBIX, B TOM YHCJIE COIMAIbHO-)KOHOMHYECKUX U (PU3MYECKHX 3ajayax, it
OTIpe/IeNIEHUs] CKOPOCTH U YCKOPEHUS; HAaXOAWTh IJIOMAAM U 00bEeMBbl (PUIyp C MOMOIIbIO MHTErpaja;
MPUBOJIUTH MPUMEPHI MATEMATUYECKOTO MOJECIMPOBAHUS C TOMOIIBIO AU PepeHIInaNbHbIX YPaBHEHUN.

MarepuanbHoe obecnieuenune: VHauBuayanbHble 3a/laHUs, CIIPABOYHbIE MaTEepHalIbl, KOHCIIEKTHI
JIEKLUH.

3aganue.

3aganme 1: Haiftu npousBoaHble (QYHKUMH HCNONb3ysd NpaBUia BBIYMCIEHUS U TaOIHILY
MIPOU3BO/IHBIX CJIOXKHBIX (DYHKIIUH.

3aganue 2: BeruncnuTh IpoU3BOAHYIO (QYHKIHUN B TOUKE.

3agaaneNel 3aganmeNe2

1)y = (mx* +4)° 2)y =m*cos(px* —m). y(1)=2
3)y =(e™" +kx) Ay =kigmx®); yr(-1)=
5y =12 px™ —mx 6)y = ctg (px* —mx) L Y(2)=?
7y = In(x* + px™) 8)Y=\/W; y'(-2)=?
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9)y:Iog7(mx+k) 10)y:(epx+k)* ’x’)+mx.
y'(3)=?

1)y = p*sin(kx+m) 12)y = In(px")

k*cosmx;

y'(-3)=?

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

Iopsinok BbINOJIHEHHSI PAa0OTHI:
1. BuumaTenbHO 03HAKOMbBTECH C YCIOBHEM 3aJIaHUS.
2. Tlonp3ysich KOHCIEKTOM JIEKLIUN U CIPAaBOYHBIMHU MaTepHallaMu, BHIIIOJIHUTE 3aJaHHeE.

Xox padoThI:

3amanue Ne 1

Haiitu mnpousBogHble (GYHKIUHA HWCIONB3Ys NpaBWia BBIUMCIACHUS M TaONHILy IMPOW3BOIHBIX
CIIOKHBIX (PYHKIUH

«[IpaBuia BeIYMCIEHUS M TaOIHILY TPOU3BOAHBIX CIOKHBIX (QYHKITUI

(u"y =nu™’ (sinu)" =cosuu’
(e") =e'u’ (cosu) =—sinu-u’
uyr _ qu ' 1 , u’
(@) =a"lnau (tgu) = ———u'=—
COs“ X cos“u
(Inu)’=1u’=u— (ctgu)’' = — _12 u' =- U2
u u sin“u In“u
1 u’ 1 u’
(log, u)' = u'= Wu) =——u'=——
: ulna  ulna 20u 2Wu

1 y = (B%x% —4x)°

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

= G(3x% — 4] (B — 4) = (30x — 200 (327 — 2],

o Yy =sin(3x—x?)

' ain(3r — 220 = coa(3x — 2% (3x — 2% =(3 - 22) - coa(3x — x7.
3 Y =6In5x

y' = (101N 2x)' =10(In 2%)’ =10 . (2x) = 22 _ 10,
2X 2X X
3amanue Ne 2
BoruncnuTh npon3BoiHYI0 (YHKIIUU B TOUKE.

1. v =({yri+06 r; }’r[3:' =?

2x x
= [af 1= 2 "= =
y =W 0= 21.-' {I +e) HxP4 6 Jxi4nA
1

i3l = m = r

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3a/IaHUE.

Kpurepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €CiM padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIO/IEHHEM
HEO0OXOIMMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIlIMCU U BBIYUCIICHUS.
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Ouenka "Xopouo' CTaBUTCs, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JOMYIICHBI
2-3 "Henmouera.

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

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

Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE
IIpakTnyeckoe 3ansaTue Ne 30
«'eomeTpryecKue MPUIOKEHHUS NIPOU3BOAHOI

Henbr padorbi: HayuuThCs COCTaBISATH YpaBHEHHME KacaTEJbHOM K JIaHHOM KpHUBOM B TOYKE
KacaHMsl; HAXOAUTh YrioBoM K03 (PULIMEHT KacaTeIbHOM, TPOBEACHHBIN K KPUBOM.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1P64 ymeHme omnepupoBaTh MOHATUAMHU: (QYHKIHWS, HENpepbiBHAas (YHKIHS, IPOU3BOIHAS,
nepBooOpasHasi, ONpeesIeHHbI MHTErpajl; yMEHUE HaXOJUTh HMPOU3BOJHBIE 3JIEMEHTApHBIX (YHKLHUH,
WCTIOJB3Ysl CIPABOYHBIC MAaTEPHUANIbl; HCCIEI0BATh B MPOCTEHIINX CiTydasx (PyHKIMH HA MOHOTOHHOCTH,
HaxoJAuTh HauOOJbIIME W HAUMEHbIIME 3HaueHUs (QYHKUMHA; CTPOUTh TIpaUKM MHOTOYJIEHOB C
WCTIOJIB30BAaHUEM alllapata MaTEeMaTHYECKOTO aHajKM3a; IPUMEHSTh MPOU3BOAHYIO NIPU PEIICHUH 3a/1a4
Ha JIBKEHME; pellaTh [IPAKTUKO-OPHUEHTUPOBAHHbIEC 33/]aul Ha HauOOJblIMEe U HAaUMEHbLINE 3HAYEHUs,
Ha HaXO0XJIEHUE ITyTH, CKOPOCTH U YCKOPEHUS;

[1P614 ymeHue BbIOMpaTh MOIXOASIINN HM3y4YE€HHBIH METOJ JAJs pelleHUs 3a/auyd, pacro3HaBaTh
MaTeMaTHdeckue (akThl ¥ MaTeMaTHYECKHE MOJENM B TPUPOJHBIX W OOLICCTBEHHBIX SIBICHUSX, B
UCKYCCTBE; yMEHHE IMpPHUBOAMTH HIPHUMEPbl MAaTEMAaTUYECKUX OTKPBITHM POCCHMCKON M MHPOBOM
MaTE€MaTHYECKOU HAYKH;

IIpy8 ymeHue cBOOOJHO ONEpUpPOBaTh MOHATUSAMM: Trpaduk QyHKIMH, oOpaTHas ¢GyHKLHS,
KOMIIO3UIMS (PYHKUIMH, JMHEHHass (QYHKUMS, KBaapaThuyHas (QYHKUMs, CTeNEeHHas (YHKIUS C LEJIbIM
nokaszaTejieM, TpPUTOHOMETpudeckue  (yHKIMH, OOpaTHblE  TPUTOHOMETpUYECKHEe  (YHKIUH,
MoKasareibHass M Jorapupmuyeckass (yHKIUH; yMEHHE CTPOUTh TIpaduku (QYHKIHUM, BBITOIHATH
npeoOpa3oBaHus rpapuKoB GbyHKIM;
YMEHHE HWCIOJb30BaTh Tpapuku (GYHKIHMHA ISl U3Yy4eHHs] MPOIECCOB M 3aBHCUMOCTEH TMpH pEHICHUH
3ajja4 U3 JPYrux y4eOHBIX MPEIMETOB U M3 PealbHON *XHM3HH; BbIpakaTh (hopMyaamMHu 3aBUCUMOCTH
MEXy BEIIMYHMHAMHU; yMeHHue CBOOOJIHO ONEePHPOBATH MOHATHIMHU: YETHOCTD
(GyHKIMHU, TEPUOUYHOCTh (DYHKIMH, OTPAaHUYEHHOCTh (DYHKI[MH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
¢bynknuu, HawOoJblllee W HaWMEHbIIee 3HAUYCHUS (YHKIMHM Ha TPOMEXKYTKE, YMEHHE MPOBOIUTH
uccieioBaHue QpyHKIUHY; yMeHue
WCTIOJNB30BaTh CBOWCTBa W Trpaduku (QYHKIUH a1 pemieHus yYpaBHEHWH, HEPaBEHCTB M 3a/ad C
napameTpamu; u300pakaTh Ha KOOPAMHATHOMN MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUH, HEPAaBEHCTB
U MX CHCTEM;

[IPy18 ymeHue MoneNMpOBaTh pealibHble CHUTyallUd Ha $3bIKE MAaTEeMaTHKH; COCTaBIATh
BBIPOKEHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHCTEMBI O YCIOBHUIO 3aJ1a4d, WCCIIEAO0BATh MOCTPOCHHEIE
MOJIEJI C HCIOJb30BaHHWEM ammapara aiareOpbl, MHTEPIPETUPOBATh MOJIYUYEHHBIH pe3yJbTar; CTPOUTH
MaTeMaTHYECKHUE MOJIENTN C TTOMOIIBI0 TEOMETPUIECKUX MOHATHI M BEJIMYHH, PENIaTh CBSI3aHHBIC C HUMHU
NPAaKTUYECKHE 3a/auM; COCTaBIATh BEPOSTHOCTHYIO MOJIENb M HHTEPIPETHPOBATH IMOJYyYCHHBIH
pe3yibTaT; pemaTh MPUKIAJAHBIE 3adaddl CPEICTBAMH MaTeMAaTHYEeCKOrO aHaln3a, B TOM 4YHCIE
COLIMAJIEHO-9KOHOMHUYECKOTO U (PM3HMUECKOT0 XapaKTepa;
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IIpyl9 ymeHue BbIOMpaTh MOAXOMSALIMA METON ULl PEUICHMs 33/Ja4H;, MOHMMAaHHE 3HAYUMOCTH
MaTEMaTHKU B W3YYEHHM MPHUPOJIHBIX M OOILIECTBEHHBIX MPOILIECCOB U SIBJICHHI; YMEHHE PAcllO3HABATh
MNPOABJICHUC 3aKOHOB MATEMATUKKU B HCKYCCTBC, YMCHUC TMPHUBOIUTL MPUMEPbI MATCMATUYCCKUX
OTKPBITUH POCCUUCKON U MUPOBOM MaTEeMaTUYECKON HAYKH.

MarepunanbHoe obecrnieyeHue:

NnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MaTepUabl, KOHCTIEKTBI JICKIIHIA.

3aganue:

1. Haiimure yrmoBoil ko3(huIMEHT KacaTenbHOH, NPOBEACHHOW K mapabone y=—x’+ B
TOYKE *p = —2

2. Haiinure yroa HaKJIOHEHA K OCH KacaTeJIbHOM, MPOBEJACHHONM K KPUBOH ¥ = x? B TOUKE xp = —2

3. CocraBbTe ypaBHEHHE KacaTeNbHOU K KPHBOHU ¥ = sin3x B TOUKe (E D).

Iopsinok BbINOJIHEHHUSI PAa0OTHI:

1. 3nauyenue mNpoM3BOAHONW (YHKIMH % = flx) mpu x==x, paBHO yrIIOBOMY KO03(dHIiueHTy
KacaTeJbHOW, MPOBEACHHOW K KpUBOM ¥ = flx) B &€& Touke ¢ abcouccoit =xp, , T.e.
k= ylap) = flp) = tan o
TJIe %-YTOJI MEX/y KacaTelIbHOU K KPUBOHM B TOUKE My (i %) ¥ IMOJIOKUTEILHBIM HAIIPaBICHUEM OCH [, .

2. YpaBHeHHE KacaTeIbHON K KPUBOM ¥ = F(x) B TOUKE UMEET BHI ¥ — v = f Lxp)(x — xp).

3. HampaBiienue KpuBOW B K10 TOYKE ONpEACISETCS HAIpaBICHUE KacaTeIbHOW K HEH B ATOM
TOYKE, TOITOMY JUIsl HAXOXKACHMUs YIjla HAaKJIOHHOM KpHUBOW B JAaHHOM TOYKE HAJO BBIUKUCIUTH YIOJl
MEX1y KacaTellbHOM, IPOBEIEHHOM B 3TOM TOUYKE, U OCBIO.

Xox pabdoThI:

1. Haiitu yron Hakinona k ocu @, KacaTeJlbHON NMPOBEACHHON K KPUBOM ¥ = sinx B TOUYKE
T
rp=73
-HaliJieM IPOU3BOHYIO (DYHKIMIO ¥ = sinx ¥ = cosx

o o 1 L
-Haii1eM 3HaYeHue TIPOU3BOIHON B TOUKE =f ¥ (;—r) = cusg =-

o o 1
-TQHT'€HC YTJIa HAKJIOHA KacaTeNIbHOM B IAHHOM TOYKE PaBeH k = tg ® , OTKy/Ja = ore tg | & 26.6°

2. ITon xakumu yriaamu napabona y = x? + x nepecekaer ochb 7, ?
-Haiinem Touku nepecedenust mapadosbl € OChIO f, pELINB CUCTEMY
=ri4x -1:0

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

-[Tapabona nepecekaer och @, B Toukax All:0):2(0:0) . Haiiném yrioBbie K03 GHIUCHTHI
KacaTeJIbHBIX K Mapadojie B ITUX TOUKax

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

- BBIYUCIWIN YTIIBI % & %; , oOpa3yeMble KacaTelbHBIMH B TOYKAX MEpeceueHHs mapadoiibl C
OCBIO O, tg oo, = —1, 06, = 135" tg o5, = 1, 0, = 45°

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

-HalAEM IPOM3BOIHYIO KPUBOM B TOUKE

y=EBxt - =6r—1;y1-1) =6(-11-1=-7

-HaiiJieM KOOPJAMHATY TOUYKH KaCaHUsI:

wi—11 =3(—-1) — (1) =4 M(-1:4)

-[I0CTaBUM B ()OPMYILY YpaBHEHUS KacaTelbHOI:

v—4=—T(x4+1)

v—d4=—Tr -7

Tx 4+ v+ 3 = 0 — ppasuenue xacamensnotl

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHNe
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Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €ciid paboTa BBHIMOJHEHA B IOJTHOM OOBEME C COOJIOIEHUEM
HEO0OXOIMMOM TIOCTIEOBATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIHHO M AKKYpPaTHO BBIMIOJIHEHBI BCE
3aMKCH U BBIYUCIICHUS.

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

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTW TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

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

Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE
IIpakTnueckoe 3ansaTue Ne 31
«O0masn cxema uccje0BAHU PYHKIHN»
Leas padorbi: HayunThcs nccnenoBats GyHKINU C TOMOIIBIO TPOU3BOIHON U CTPOUTH TpauKH.

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

[IP64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIUS, HemNpepbiBHAs (QYHKLUSA, [POU3BOAHASI,
1epBooOpasHas, ONpEeNIEHHbI MHTErpai;, YyMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTAPHbIX (YHKIIMM,
UCHOJIb3Yysl CIPAaBOYHBIC MAaTEpUalbl; UCCIEI0BATh B MPOCTEHIINX CiIydasx (PyHKIMM HA MOHOTOHHOCTB,
HaXOJWTh HaAWOONbIIME W HAUMEHBIINE 3HAYeHHs (QYHKUWH; CTPOUTh Tpa)UKd MHOTOUYICHOB C
UCII0JIb30BAaHUEM allllapaTa MaTeMaTU4YEeCKOro aHajln3a; MPUMEHATh NIPOU3BOJHYIO IIPU PEUICHUM 3a7ad
Ha JBW)KECHUE; pelllaTh MIPAKTUKO-OPUEHTUPOBAHHBIE 337aul HAa HAauOOJblINE U HAaUMEHbILINE 3HAYECHMUS,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymeHue BbIOMpaTh MOAXOASIIMN M3YUYEHHBIM METON Ui pElleHUs 3aJadd, pPaclo3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHUECKHE MOJENU B TPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE; yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUHA POCCUHUCKOM M MHUPOBOHU
MaTEMaTHUYECKON HAYKU;

[Ipy8 ymeHue cBOOOJHO oOmNEpUpPOBaTh MHOHATUAMU: rpaduk (yHKIUM, oOpaTHas (QyHKUHMSA,
KOMMO3ULUS (PYHKIMM, TuHEHHas (QyHKIUS, KBagpaTHuHas (YHKIUS, CTeleHHas (QYHKIMS C LENbIM
MOKa3zarejaeM, TPUTOHOMETpHYecKHe  (QYyHKIMHM, oOpaTHble  TPUTOHOMETPUUYECKHE  (PYHKIIMH,
nokaszaTeiabHass M Jorapugmuueckas (QyHKLUUH; yMEHHE CTpPOUTh Trpaduku (QyHKIMHA, BBINOIHATH
peoOpa3oBaHus rpadukoB (byHKIU;
YMEHHUE HCHOJIb30BaTh Ipaduku (YHKUUH JUIs M3Y4EeHHs IMPOLECCOB M 3aBUCUMOCTEH IMpH pEIIeHUU
3a/a4 U3 JAPYrux y4eOHBIX NMPEAMETOB M U3 PEAJbHOM KHU3HU; BbIpakaTh (OpMyJaMu 3aBUCUMOCTU
MEXy BEIMYMHAMY; yMeHue CBOOOJIHO ONEpHpPOBATH MOHATHSAMHU: YETHOCTb
GyHKIIUH, TEPUOAUYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (YHKLIMH, MOHOTOHHOCTh (DYHKLIHHU, SKCTPEMYM
¢bynkuuu, HauOosbplllee M HauMEHbIee 3HAUeHUS (YHKIMM Ha TNPOMEXKYTKE, YMEHHE MPOBOIUTH
uccienoBanue QyHKIUY; YMEHHU €
UCMOJb30BaTh CBOMCTBa M rpaduku (QYHKIUN A0 pelieHus YpaBHEHUH, HEpaBeHCTB M 3a/1ad C
rapameTpamMu; u300pakaTh Ha KOOPJIUHATHOM IUIOCKOCTH MHOKECTBA PEIICHUI YpaBHEHWN, HEPABEHCTB
U UX CUCTEM;

[Ipyl0 ymeHue omepupoBaTh MOHITUSIMH: HENPEPHIBHOCTh (YHKIUHU, ACHMIITOTHI Tpaduka
¢byHKIMK, TIepBas M BTOpas NpPOM3BOAHAS (YHKIMH, TEOMETPUUYECKUH M (PU3UYECKUH CMBICT
MIPOM3BOJIHOM, MEepBOOOpa3Has, OINpeAeNeHHBbIH HWHTErpall; YyMEHHE HaxXOJUTh ACHUMIITOTHI Tpaduka
(GYyHKIMHU; yMEHUE BBIYUCIATH IPOU3BOIHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMITO3UINH (PYHKIIHUA,
HaxOJIUTh YpaBHEHUE KacaTeJIbHON K rpaduxy byHKIUY;
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YMEHHUE HCIIOJIb30BaTh IMPOU3BOAHYIO [UIS HWCCIECAOBAHUS (DYHKIHMH, I HAXOXACHUS HAWIYYIIETo
peleHusl B NPUKIAAHBIX, B TOM YHUCIIE COLMAIbHO-DKOHOMUYECKMX M (U3NYECKHUX 3ajayax, s
OTIpEJICJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOMIAIN U 00BEMbl (PUTyp ¢ NMOMOIIBIO MHTErpana;
IPUBOAUTH IPUMEPBI MATEMAaTUUECKOT0 MOJIEIMPOBAHUS C TOMOIIBIO JU(PPepeHIINaTbHBIX YPAaBHEHUN;

[IPyl8 yMeHue wMmojenupoBaTh pealbHbIE CUTYallud Ha A3bIKE MAaTEMaTUKH; COCTaBIATH
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI 10 YCJIOBHIO 33J1a4M, MCCIEAOBATh IIOCTPOCHHBIE
MOJICJI C KCIOJB30BAaHMEM amIapara aiareOpbl, HHTEPIPETUPOBATh MOJIYUYECHHBIH pe3yJbTaT; CTPOUTH
MaTEMaTUYECKUE MOJEIIU € IIOMOIIBIO T€OMETPUYECKUX MOHATUN U BEJIMYMH, PEIIATh CBS3aHHBIE C HUMU
IIPAaKTUYECKUE 3aJa4d; COCTABIIATh BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH IIOJYYECHHBIN
pe3yJsIbTaT; pelarb IPUKIAJHBIE 3aJa4d CPEACTBAMM MAaTE€MaTHYECKOrO aHaln3a, B TOM YHUCIIE
COIIMANIEHO-9KOHOMHYECKOTO U (PH3HMUECKOTO XapaKTepa;

IIpyl9 ymeHue BbIOMpaTh NOAXOMALIMHA METOX JUIsl PEUICHMs 3aJadyM; NOHMMaHHE 3HAYUMOCTH
MaTeMaTHKU B U3YYEHHH HPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SBICHUH; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3AaKOHOB MATEMaTUKH B HCKYCCTBE, YMEHHE IIPUBOJMUTH IPUMEPbl MAaTEMaTUYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

MatepuanbHoe obecnieyeHue: VHauBuayanbHblE 33JaHMs, TAOIULA MPOU3BOIHBIX, KOHCIEKTHI
JIEKIIU.

3ananmue:
HccnenoBaTh PyHKIMIO M TOCTPOUTH €€ rpaduk:

1) fled = x¥—12x;
2) fla) = =

3-x2"

Kpartkue Teopernyeckue cBeleHUsA:

Anroputm uccnenoBaHus QyHKIIMY HA MOHOTOHHOCTb M 3KCTPEMYMBI:

1) Haiiti mpou3BOAHYIO GYHKINH.

2) HaiiTu kxpuTHUYECKHE TOUKHU.

3) OTMETUTh KPUTHYECKUE TOYKM Ha YHUCIOBOM MPSAMOW W ONpeAeNuTh 3HAK MPOU3BOJHOW Ha
Ka)KJIOM UHTEPBAJIE.

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

5) BeinmucaTh TOUKH SKCTpEMyMa U BBIYUCIUTH 3HAUCHHs (PYHKIMH B HUX.

AAropuT™ uccienoBaHus PYHKIIMU Ha BBHITYKJIOCTb U TOUKU Ieperuoa:

1) Haiiti BTOpYIO POU3BOAHYIO.

2) Haiitu TOYKH, B KOTOPBIX BTOpast MPOM3BO/IHAS PAaBHA HYJIIO WM HE CYIIECTBYET.

3) OTMETUTh ATH TOYKM HA YHUCIOBOM NPSAMONH M ONpPENENIUTh 3HAK BTOPOW INPOM3BOAHON Ha
Ka)KJIOM UHTEPBAJIE.

4) Ecnu f"(x) =0, To rpaduk BeInyKIIbIi BHU3. Ecu f" () < 0, To rpaduK BBITYKIBINA BBEPX.

5) BoruncnuTh 3HaueHUs (PyHKIMU B TOUKax rneperuoa.

ACHMITOTHI MOTYT OBITh BEPTHUKAJIbHBIMU, TOPU30HTAIBHBIMUA U HAKJIOHHBIMHU.

Ecmu limy,,, f(x) =0, TO IpsAMasix = e SBISETCS BEPTUKAIBHON aCUMIITOTOM.

VYpaBHeHHE HAKJIOHHON aCUMITOTHI Oy/1eM UCKaTh B BUuje ¥ = ki + &

IMopsinok BbINoJIHEHUs PadOTHI:

1. 3anumuTe QyHKIHIO.

2. Ucnonw3ys o0myro cxemy, HCCIeaynTe pyHKIUIO.

3. Ilo pe3ynbraTam uccieA0BaHUs MOCTpoiTe rpaduk GyHKIMH

Xon paborsr:
UccnenoBath QyHKIMIO ¥ = x? — x? + 9% — 3 ¥ MOCTPOUTH TpadUK.
-(byHKITHSI OTIpe/ieNIeHHa Ha BCeH YMCIIOBOM mpsamoit: Dixl: x € (—wo;e0)
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-JlaHHAas byHKIHISA HE SIBJISIETCS HU YETHOMH, HU
HEUETHOM: wi—x) =(—x)? —fAl—x)? + 9—x) — 3= —x?'—fx? —9x -3 =—(x¥ +6x’ + 9+ 2) & —w(x)

-HaliiéM TOYKY IepecedeHHs Tpaduka ¢ ocbro Oy , momoras x =0 , MOIydyuM ¥ = —3 TOYKH
nepecedeHus rpaguka ¢ Ocblo 'y B JAHHOM CITydae HAWTH 3aTPyTHUTEIBHO.

-HaAEM NPOU3BOJIHYIO: ¥ =[x — fx? 4+ 9x —3) = 3x? —12x + 9

-HaAEM KPUTUYECKUE TOUKH, JIJIst 3TOro ¥' = 0 ,T.€¢ 3x? —12x+9 =0

¥l —dx+3=0x =1;x =3

-rccaeayeM QyHKIIMI0 HA MOHOTOHHOCTh

+ - +

v

1 3
{(—eo; 131 (3 wo) rpaduk pyHKIMEM Bo3pacraer, (1; 3)-yObIBaer
-uccnenyeM pyHKIHUIO Ha DKCTPEMYM:
w1} =1—-6+9—3=1; Al1; 1) Toema max
w(3) = 27 — 54+ 27 — 3 = —3, B(3: —3)To=ma min

-~UCIIOJIB3YS IMOJTYYCHHBIC JAHHBIC CTPOUM HCKOMBIN l"pa(bI/IK.

dopma npeacTaBiaeHus pe3yabTaTa: BHIIOJHEHHAs paboTa

Kputepun onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCA, €Clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEe0OXOIMMOM TOCTIEIOBATENBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJHEHBI BCE
3aIUCH ¥ BBIYMCIICHUSI.

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

Ounenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €CliM padOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISAECT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
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. IlpousBognasi pyHKIHMH U ee IPUMEHEHHUE
IIpakTyeckoe 3ansaTue Ne 32

«HccnenoBanue pyHKuuili 1 nocrpoenne rpapukos GpyHKIu»
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Leas padorbl: Hayuntbes uccnenoBarh GYHKIHA U CTPOUTH UX TPadUKU.

BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

[IP64 ymeHuwe omepupoBaTh MOHATHSIMH: (DYHKIMS, HENpepbiBHAS (YHKIUSA, MPOU3BOIHAS,
nepBooOpasHas, ONpeeNIeHHbI MHTErpai;, yMEHHE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTAPHBIX (PYHKIIMA,
UCTOJB3Ysl CIPABOYHBIC MAaTEPUANIbl; HCCIEI0BATh B MPOCTEHIINX CirydasX (pyHKIMM HA MOHOTOHHOCTH,
HAaXOJUTh HAWOONbIIME W HAUMEHbIIWE 3HAYeHUs (YHKUUN; CTpOUTH TpaduKd MHOTOUWIEHOB C
MCTOJIB30BAHUEM amIapara MaTeMaTHYEeCKOTO aHaIN3a; NPUMEHSITh MPOU3BOAHYIO NIPU PEIICHUH 3a/1a4
Ha JBW)KCHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHBIE 337aul HAa HAuOOJbIINE U HAMMEHbIINE 3HAYCHHUS,
Ha HaXO0XJIEHUE MyTH, CKOPOCTH U YCKOPEHHUS;

[IP614 ymeHue BBIOMpaTh MOAXOASIINNA HM3YyYEHHBIH METOM JUJIS PEIICHUs 3a7add, Pacro3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKHE MOJENIM B TPUPOAHBIX W OOLIECTBEHHBIX SIBJICHHUSX, B
UCKYCCTBE; yMEHHE IMPHUBOJIUTh NPUMEPhl MaTEMaTHYECKUX OTKPBITHH pPOCCHMCKOM U MHUPOBOH
MaTeMaTHYECKOU HAYKH;

[Ipy8 yMeHume cBOOOTHO OMEpUPOBATH TMOHATUSAMH: Tpaduk QGYHKIUHA, OOpaTHas (YHKIIHS,
KOMIO3ULUS (PYHKIUMHA, TuHEHHas (QyHKIUS, KBagpaTU4Has (QYHKIUS, CTerneHHas (QYHKIHS C LENIbIM
MoKaszareiaeM, TPUTOHOMETpHYeckue  (QyHKUMHM, OOpaTHble  TPUTOHOMETpPHUUYECKHE  (PYHKIIHH,
mokaszaTtenbHass W Jorapugmuyeckas (QyHKIUH, YMEHHE CTPOUTHh rpaduku (QYyHKIHMHA, BBIIOIHATH
npeoOpa3oBaHUs rpadukoB GbyHKIM;
YMEHHE HCIOJB30BaTh Tpaduku (QYyHKIMN JUISI U3yYSHHs HPOIECCOB M 3aBHCUMOCTEH MpPH PELICHUH
3a/a4 U3 APYrux y4eOHBIX MPEAMETOB M U3 PEaJbHOM KHU3HU; BBIpaKaTh (OpMylaMu 3aBUCUMOCTHU
MEXy BEIMYMHAMHU; yMeHHue CBOOOJIHO ONEPHPOBATH MOHATHIMHU: YETHOCTD
GyHKIIUH, TEPUOAUYHOCT (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIUU, SKCTPEMYM
¢byHnkuuu, HawOoJpIIee W HaWMEHbIIee 3HAUYCeHUS (YHKIMHM Ha TPOMEXKYTKE, YMEHHE MPOBOIUTH
uccienoBanue QyHKIUY; YMEHHU €
UCTOJB30BaTh CBOWCTBa M rpadukm (QYHKIUH A pelmieHus ypaBHEHWH, HEPaBEHCTB M 3a/ad C
napaMmeTpamu; U300pakaTh Ha KOOPAMHATHOMN MJIOCKOCTH MHOXECTBA PEIICHUI YpaBHEHMI, HEPABEHCTB
U MX CHCTEM;

[Ipyl0 ymenue omepupoBaTh MOHITUSIMH: HENPEPHIBHOCTh (YHKIUH, AaCHMIITOTHI Tpaduka
byHKIMK, TIepBas W BTOpas NPOW3BOAHAS (YHKIMHM, TEOMETPUYECKHA H (UIUISCKUH CMBICH
MIPOM3BOIHOM, TEpBOOOpa3Has, ONpeAeNeHHBIH WHTErpall; yMEHHE HaxXOJUTh ACUMIITOTHI Tpaduka
(GyHKINW; yMEHUE BBIYUCISATH POU3BOIHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMITO3UIINH (PYHKITHHA,
HaXOJUTh ypaBHEHUE KacaTelbHON K rpaduxy byHKIUY;
YMEHHE HWCIIONIb30BaTh IMPOU3BOAHYIO [UIS HWCCIEAOBAHUS (DYHKIMHA, Ui HAXOXKACHUS HAMIYYIIETO
pelieHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLHUATbHO-)KOHOMHYECKUX U (PU3MYECKHX 3ajayax, it
OTIpEIeNIEHUs] CKOPOCTH M YCKOPEHUS; HaXOMUTh TUIOMIAIN U 00BEMbI (PUTYp ¢ TOMOIIBIO MHTETpaa;
MPUBOJIUTH MPUMEPHl MATEMATUYECKOTO MOJECIIMPOBAHUSI C TOMOIIBIO AU PepeHInanbHbIX YPaBHEHUI;

[IPyl8 yMmeHume MoOIENHPOBATH peAlbHBIE CHTYyalldd Ha S3bIKE MAaTEMaTHKH, COCTaBIIAThH
BBIPQXEHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI MO YCJIOBHUIO 3aJlauM, MCCIEAOBAaTh MOCTPOSHHBIC
MOJIENI C WCIOJB30BAaHUEM amrapara ajnreOpbl, HHTEPIPETUPOBATh MOJIYYECHHBIH Pe3ybTaT; CTPOUTH
MaTeMaTHYECKHUe MOJENU C MOMOIIBI0 TeOMETPUUYECKUX TTOHATUN U BEIMYHH, PEIIaTh CBSI3aHHBIE C HUMH
MPAaKTUYECKHE 3a/a4d;, COCTABISATh BEPOSTHOCTHYIO MOJZIENb W HHTEPIPETHPOBATH IOTyYCHHBIH
pe3ynbTaT; peliath MPHUKIAIHBIE 3aJa4d CPEACTBAMH MaTEeMaTHYeCKOro aHali3a, B TOM YHUCIE
COITUATEHO-YKOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;

[Ipyl9 ymeHue BBIOMpATh MOAXOSAIIMA METON IJIS PEIICHUs 3aJaud; MOHMMAaHHE 3HAYMMOCTH
MaTeMaTHKH B U3YYEHHH TPUPOJHBIX M OOIIECTBEHHBIX NPOIECCOB W SBICHUH; YMEHHE PacliO3HABATh
MPOSIBIICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, yMEHHE TMPUBOAWTH MPUMEPhl MaTEMaTHYECKHX
OTKPBITHHA POCCUMCKON M1 MUPOBOM MaTEMaTUYECKON HAYKHU.

MarepuanbHoe obecniedenue: VHIMBUAYaIbHBIE 3aJaHUs, CIIPABOYHBIE MaTEPHAIbl, KOHCIIEKTHI
JIEKITUH.

3aganume: lccrnenoBarh QyHKIUN U MTOCTPOUTH CXEMATHUYECKH UX TpapUKy.
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3amauus

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 BbINOJIHEHHUSI PAa0OTHI:
BuumaTenbHO 03HAKOMBTECH C YCIOBUEM 3aJaHUA.
[Tonb3ysich KOHCIEKTOM JIEKLIMI U CIIPAaBOYHBIMU MaTepHallaMu, BBIIIOJIHUTE 3aJJaHHe.

Xox padoThl

[ToHsiTHE MPOW3BOAHON TO3BOJISIET MPOBECTH MOAPOOHOE MCCIIEeIOBaHNE (PYHKIMHA C METbI0 Ooliee
TOYHOTO MOCTPOCHUS MX I'PaPUKOB.

PaccmoTpum anroputm rccneaoBanus QyHKIUN:

1) maiitu 001acTh onpeneneHus GyHKINN;

2) uccnenoBarh (HYHKIMIO HAa Y€THOCTh U HE YETHOCTD,

» Ecmu mis QyHKIMM BBITIOTHSETCS PAaBEHCTBO F(—x) = f(x), TO maHHAs (QYHKIUS SBISCTCS
gyetHoii. CienoBarenbHO, TpaduK GYHKIUU CHMMETPUYEH OTHOCUTENBHO ocu (OY).

sEcim juis QyHKIHMH BBIIOJMHSETCS PaBEHCTBO f(—x) = —f(x), TO naHa QYHKIOUS SBISCTCS
HeueTHOH. CrenoBarensHO rpaduk GyHKIIMH CHMMETPHUEH OTHOCUTENBHO Havana kKoopauHart (0;0)

sEciu fi—x) £ f(x) m f(—x) £ —f(x), To nannas QyHKuus sBiusercs (yHKUuEH oOliero BuAa H
CBOMCTBOM CUMMETPUYHOCTH JIaHHas QYHKIUS HE 00nagaet

3) HaiTH KHTEPBAJIbl MOHOTOHHOCTH ()YHKIIHH;

= Haiitu npou3BOIHYIO (PYHKIIHH.

* [IpupOBHSTH MPOU3BOIHYIO K HYJIIO U PEIIUTH IMOJYICHHOE YPaBHCHHE.

* OTMeTUTh HaWJCHHBIE KOPHM YpaBHEHHS Ha KOOPIMHATHOW MpsAMOW, pa3douB e€ Ha
MIPOMEXKYTKH.

» Haiftu 3HaK MPOU3BOAHON Ha KAKIOM U3 MOJTYYEHHBIX TPOMEKYTKOB.

- | + | - flxl ], IPHXE [—m;xljuﬂxz;mj
e le e II: Y flx) T, mprrx €0 ;xq)
4) HalTH SKCTpeMyMBbI (QyHKIHY;
: + _
| |
Ty 3
min max

Tinin — X1
Tmax = X2

5) HaiiTh 3HaUCHHE (PYHKIMU B KPUTHICCKUX TOYKAX U B TOUKAX IKCTPEMYyMa;
6) HAWiTH TOYKU MEPeCcedYeHHs] C OCSIMH KOOPIMHAT M, BO3MOXHO, HEKOTOPHIC IOMOJIHUTEIbHBIC
TOYKH, YTOUHSIOIIHNE IpapuK GyHKINH;
7) mocTpouTh rpaduK GUKIKH.
3ananune Ne |
1) Uccnenyiite hyHKImO U mocTpoiite e€ rpaguk y=1+2x> —x*;
2) Onpenenum 9eTHOCTh
f(=X) =1+ 2(=x)* = (-X)*=1+2X* = x* = umeen f(-x)=f(x)=
(GyHKIMS yeTHas U ee rpaduk CMMMETpUYeH OTHOCUTENbHO ocH (OY).
3) Haiinem nmpou3BoAHYIO
f'(x) = (1+2x* = x*) = 4x — 4x%;
4x-4x* =0
4X(1-x*)=0=x=0:x==1;
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f(-1)=1+2(-2)> - (-2)* =2

T f(0)=1+2(0)* -0* =1
K '1 \5 g 1 f()=1+2*1> -1 =2
miax min  Max
X (—o0=1) | -1 (- 0 1 |+
1:0) (0;1) )
f'(x) + 0 _ o + _
0 | 7 (2 [N [T |7 (2N

—
o

-
b=

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33aJaHHE.

Kputepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOICHUEM
HEO0OXOIUMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIUCH U BBEIYUCIIEHUS.

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

Ouenka "y10BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITOJIHEHHOM YacTH TaKOB, YTO IO3BOJIET IMOJYYUTh IMPABUJIbHBIE PE3yJIbTaThl U BBIBOJBI; B XOJI€
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIIM paboTa BBHIIOJIHEHA HE MOJHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIIBHBIX BBHIBOJIOB.

Tema 3.1. IlpousBoanast pyHKIHMH U ee IPUMEHEHHUE
IIpakTyeckoe 3ansaTue Ne 33

«HaxoxneHne Han00JIb1IEr0 U HAMMEHbIIEr0 3HAYeHHUA M IKCTPEMAJIbHbIX 3HAYCHHUIT
(pynxuun. Ilpukiaaaabie 3a1a41 Ha IKCTPEMYM»

Heawb padorbl: HayuuThcs NpUMEHATh NPOU3BOAHYIO GYHKIUU MPU PELICHUH 3a/1a4.

BbinosiHenune padorsl crnocodcTBYeT (OPMUPOBAHHUIO:

[1P64 ymenue omepupoBaTh MOHATUSIMH: (DYHKIMS, HENpepblBHAs (YHKIUSA, MPOU3BOAHAS,
nepBooOpasHasi, ONpeaesieHHbI MHTErpall; yMEHUE HaXOJUTh MPOM3BOJHBIE 3JIEMEHTAPHBIX (YHKIHH,
UCIIOJIb3YS CIPAaBOYHbIE MaTepUAJIbl; UCCIEA0BATh B MPOCTEHIINX Clydasx (pYHKIMM HAa MOHOTOHHOCTH,
HaXoAWTh HauOOJbIIME W HAUMEHbILIME 3HaueHWs QYHKUUH; CTPOUTh TIpaUKd MHOTOUYJIEHOB C
WCIIOJIb30BAHUEM amnmapara MaTeMaTUYeCKOI0 aHaJIN3a; MPUMEHATh NMPOU3BOAHYIO IIPU PELICHUH 3a/1ad
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Ha JIBWKCHME; pellaTh MPaKTUKO-OPHEHTUPOBAHHbIEC 3a/1aul HAa HAWOOJbIINE U HaUMEHbIINE 3HAYCHHUS,
Ha HaXO0>KJIEHUE ITyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymeHue BBIOMpaTh MOIXOASIINN HM3YUYEHHBIH METOJ JAJS pEIleHUs 3a/auyd, pacro3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKHUE MOJEIU B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE, yMCHHE IPUBOAUTH IPUMEPBl MATEMAaTUYECKUX OTKPBITUHA POCCUHUCKOM M MHUPOBOHU
MaTEeMaTHYECKON HAYKU;

[Ipy8 ymeHue cBOOOJHO OMEpUPOBATH MOHATUSAMH: Trpaduk QyHKIUH, oOpaTHas GyHKIHS,
KOMIO3ULMS (DyHKUMM, JuHEHHas (QyHKUUS, KBagpaTUuHas (YyHKIUsS, CTeleHHas (QYyHKIMS C LEJbIM
mokaszaTejieM, TpPUTOHOMETpUdeckue  (yHKIMHM, OOpaTHbIE  TPUTOHOMETpUYECKHEe  (YHKIIUH,
noKaszaTejabHass M Jorapugmuueckas (QyHKUUM; YMEHHME CTPOMTh Ipadukud (YHKUHUH, BBIIOIHATH
npeoOpa3oBaHus rpauKoB GbyHKUIMH;
YMEHUE HCHOJIb30BaTh Ipaduku (yHKUMH JUIsI U3y4eHHsI IPOLECCOB M 3aBUCUMOCTEH NpPU pEIIEHUU
3aad U3 JPYrux y4eOHBIX MPEIMETOB W M3 PEaTbHON XHU3HH, BBIpaKaTh (hopMynamMu 3aBUCUMOCTH
MEXy BEIIMYMHAMY; yMEHHE CBOOOJHO ONEpUpPOBATh MOHATUSAMH: YETHOCTh
(GyHKINH, TEPUOTUIHOCTh (DYHKIMH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
¢GbyHkuuu, HauOosbllee M HauMEHblee 3HAaueHUs (YHKIMHM Ha INPOMEXKYTKE, yYMEHUE IpPOBOIUTH
uccienoBaHue QyHKIUY; yYMEHHE
UCNOJb30BaTh CBOMcTBa M rpaduku (QyHKIUE A8 pelieHus YpaBHEHUM, HEpaBeHCTB M 3a/1ad C
rnapameTpamu; u300paXkaTh Ha KOOPJAUHATHOM IJIOCKOCTH MHOXKECTBA PEIICHHUI YpaBHEHUN, HEPABEHCTB
U UX CUCTEM;

[Ipyl0 ymeHnue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (DYHKIIMHM, ACHMIITOTHI Tpaduka
¢byHKuMu, mepBas M BTOpas NpOM3BOAHAS (YHKIMH, TEOMETPUYECKUH U (PU3UYECKUH CMBICI
MIPOU3BOJIHOM, TEPBOOOpa3Has, ONpPENEeNCHHBI HHTErpall; yMEHHE HAXOAWTh ACHUMOTOTHI Tpaduka
(GYyHKLMHU; YMEHUE BBIYUCIATH IPOU3BOJHBIE CYMMBI, IPOU3BEACHNUS, YACTHOI'O U KOMIIO3ULIMH (PYHKIIUA,
HaxOJIUTh ypaBHEHUE KacaTeJbHOU K rpaduky GbyHKIHM;
YMEHHUE HCIIOJIb30BaTh MPOM3BOAHYIO Ul HCCIEAOBAaHUS (DYHKIMM, I HAXOXKACHUS HAWIYyYIIero
pemieHusi B TPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-DKOHOMHUYECKMX M (U3NYECKHX 3ajadax, s
OIpEeJIeJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOIIAAH U 00bEeMbl (PUIyp ¢ HOMOIIBIO MHTErpana;
MPUBOJIUTH PUMEPBI MATEMATUUECKOTO MOJEIUPOBAHUS C MOMOIIBI0 JU(dEepeHIINaTbHBIX YPABHEHHUI;

[IPyl8 yMeHne wMoJenupoBaTh peaJbHbIE CHUTyallUM Ha $3bIKE MAaTEMaTHKH; COCTaBISATh
BBIPQ)KCHMSI, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI 10 YCIOBHUIO 3aJ1a4d, MCCIEA0BATh IIOCTPOCHHBIE
MOJIEJI C HCIOJb30BaHMEM ammapaTa aareOpbl, MHTEPIPETUPOBATh MOJYUYEHHBIH pe3ynbTaT; CTPOUTh
MaTE€MaTHYECKUE MOJEIIN C IOMOIIBIO T€OMETPUYECKUX IMOHATHNA U BEJIMYMH, PEIIATh CBA3aHHbIE C HUMU
IIPAKTUYECKHE 3aJauyd; COCTaBJIATh BEPOSTHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yibTaT; pelmarbk IPUKIAAHbIE 3aJadd CPEeACTBAMM MAaTeMaTH4YECKOTO aHalu3a, B TOM YHUCIE
COLIMAJIbHO-9)KOHOMHUYECKOTO U (PU3HUECKOTO XapaKTepa;

[Ipyl9 ymenue BpIOMpaTh MOAXOIALIMM METOJ ISl pElIeHUs 3aJaud; MOHMMAaHHE 3HAYMMOCTH
MaTeMaTHKU B U3YYEHHM NPUPOAHBIX M OOIECTBEHHBIX NMPOLECCOB M SBICHUN; YMEHHE PaclO3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTeMaTUKH B MCKYCCTBE, YMEHHE IPUBOAUTH IPUMEPHl MaTEMaTUYECKHUX
OTKPBITUNA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

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

3aganme:

1. Haiinute HauMeHbllee M HauOoJbllee 3HAYCHMS QYHKUMU flx) = x*—8x%—9 Ha oOTpe3ke
:ed[—1; 1]; 8y [0:3].

2. Imeetcs poBOJIOKA ATUHON @ METpoB. TpedyeTcs orpaauTh 3TOH MPOBOJIOKOM MPSMOYTOIbHBIN
y4acTOK 3€MJIM, OJIHa CTOPOHA KOTOPOTO MPUMBIKAET K CTEHE 3aBOJACKOTO 3/aHHUA, TaK, YTOObI IJIOLIAAb
OTOPOXEHHOT0 yJacTKa Obljla HanOOIbIIEH.

JInst OThICKaHUSI HAaUMEHBIIEro U HauOOJbLIEro 3HaueHUs (GYHKUIUH, AUpPepeHInpyeMoil BHYTpU
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OTpe3Ka M HENpPEpbIBHON Ha €ro KOHLAX, CIEAYeT HANTH BCE KPUTHUUECKUE TOUKU (DYHKLUH, JISKaIUe
BHYTPH OTpPE3Ka, BHIYMCINTH 3HAUCHMS (YHKIUHU B 3TUX TOYKAX M Ha KOHIIAX OTpe3Ka, a 3aTeM U3 BCEX
MOJTYYEHHBIX TAKUM 00pa3oM uuces BEIOpaTh HaMEHbIlee U HaubobIIee.

IHopsiok BbINOJIHEHUS PA0OTHI:

1. Haxoaum KpUTHYECKUE TOUKU (PYHKIIHH.

2. IlpoepsieM, Kakue U3 HalJICHHBIX KPUTHUYECKUX TOUYEK JIEKAT BHYTPH 33JaHHOIO OTpE3Ka.

3. Haxomum 3HavyeHuss QyHKIMM Ha KOHIAX OTpe3Ka M B TeX KPUTHUUYECKHX TOUYKAX, KOTOPHIE
[I0Na/Ial0T B 3TOT OTPE3OK.

4. W3 Bcex mosydyeHHBIX 3HAaUeHUN (QYHKIIMU BHIOMpaeM HauMeHbIIIee U HaubobIlee.

Xox padoThI:

1. HalimuTe HanMeHbIIee U HanOobIlee 3HaYeHUI QYHKIHMH Flx) = —2x? — 3x? + 4 HA MPOMEKYTKE
ed[—2; 0,518y [1: 2],

Pemenue.

HaxoauMm kputndeckue TOYKH (QyHKIHH.

Fllad =(=2¢ = 3 + =% — b = —fuc(x + 17

Flle) =0; —6x(x 4+ 1)=0; x = 0ux = —1. NONYYNIM JBE KPUTHUECKUE TOUKH: * = Dmx = —1,

& ) B mpomesgyree [—2; —0,5] JI€KUT O/1HA M3 KPUTHYECKUX TOYEK: X= -1.

Tax KaK Fl—-2) =8, f(—1) =3, fi-0,5) =3.5, 10 HauMeHbIIIee 3HAYECHUE byHKIUSA
Flx) = =22 — 3¢ + 4 nOocTHraeT B TOUKE x = —1 ¥ paBHO 3, a HAaUOOJbIIEE - B TOYKE x = —2 U paBHO 8§..
Kpatko 3T0 MOXHO 3aIUCATh TaK: rainy_y, pg flad = F—10 = 3.manp_, _pq fled =F-20 = 8.

0) Otpesky [1:3] He MPUHAMICKUT HU OJHA U3 KPUTHUCCKHX TOYCK, MIO3TOMY HAMIEM 3HAYCHUS
GbyHKIMM Ha KOHLAX oTpeska: (1) = -2 11 -3 .17 +4=-1.[1;3];f(3) = -2.37 - 3.3 +4 = —77.. Kparko
3TO MOXKHO 3aIUCaTh TAK: riny |y,q Flx) = fl3) = =7 rnaxgy q fla)=F01) = -1,

2. Yucio 86 mpeACTaBICHO B BUAE CYMMbI [BYX ClIaraéMbIX TaK, 4TO HX HPOU3BEICHUEC
MakcuManbHO. Haninure 5TH ciaraeMsie.

Pemenne. IlycTh 3agaHHOE YHMCIIO TPEACTaBICHO B BUJAE CYMMBI JBYX ClIaraeMbIX
x uy,1..86=x + y. BelpazuM BTOpOE€ cilaraemMoe 4epes X.

y=86-x.3anuuieM MNpou3BeJCHHE ITUX 4ucen B BuAe GyHKIMU OT x:flx) =:x (86 —x) Haiiném
3HAYEHHE X, IPU KOTOPOM (DyHKIIUS

f (x) =x. (86 —x) pmocruraer makcumyma. Haiiném mnpoussommyrof!(x) u  npupaBHseM eg
Hymmo. ff () =(x - (86 — )} = (86 — 20 =86 — 2 = 2043 — 1),

2043 —x) =0, =43,

Omnpenenum BTOpoe ciaraemoe: ¥ = 86 —x = 86 — 43 =43,

OtBer: x =43y =43,

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHAs paboTa.

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €CiM padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOIEHHEM
HE0OXOIMMOM TIOCTIEIOBATEILHOCTH JEHCTBHI; B OTBETE MPABWIBHO M AKKYpPaTHO BBIIIOJIHEHBI BCE
3aIUCH ¥ BBIYMCIICHUSI.

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

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISIET MOJIYYHTh MPABUJIBHBIE PE3yJIbTaThl W BBIBOJBI; B XOJIE
MpOBeIeHUS pabOTHI OBUTN IOMYIEHb! OLITHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
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BBITTOJIHEHHON YacTH pabOoThI HE MO3BOJISAET ClIENIaTh MPABUIILHBIX BHIBOJIOB.
Tema 3.2 UHTerpaJ u ero npuMeHeHue
IIpakTyeckoe 3ansaTue Ne 34

«uTerpan u neppoodpaznas. Haxo:xxaeHue HeonpeaeJeHHbIX HHTETPAJIOB IPH MOMOIIHA
CBOMCTB HHTErPAJIOB»

Ienp: HAy4UTbCA HAXOAUTH HEONPEACIEHHBIE HHTErPajibl HENIOCPEICTBEHHBIM HHTEIPUPOBAHNUEM
IIPY TIOMOILY CBOMCTB UHTEIPUPOBAHUS.

BoinosiHeHune padoTsl criocodcTBYeT (JOPMUPOBAHUIO:

[1P64 ymenue omepupoBaTh MOHATHSIMH: (DYHKUIMS, HENpepblBHAs (YHKIUSA, MNPOU3BOAHAS,
nepBooOpasHasi, ONpeaesieHHbI HHTErpall; yMEHUE HAaXOJUTh MPOU3BOJIHBIC 3JIEMEHTAPHBIX (YHKIUH,
UCIOJIb3YS CIPAaBOYHbIE MAaT€pUAJIbI; UCCIEA0BATh B MPOCTEHIINX cllydasix (YHKIIMH Ha MOHOTOHHOCTbD,
HaXOJWTh HaAWOONbIIME W HAWUMEHBIINE 3HAYeHHs (QYHKUWH; CTPOUTh Tpa)UKd MHOTOUYICHOB C
WCIIOJIb30BAaHUEM anmapara MaTeMaTUYeCKOro aHaIn3a; NPUMEHATh MPOU3BOAHYIO MPU PELICHUH 3a/]ad
Ha JIBIKEHHE; PellaTh MPaKTUKO-OPHEHTUPOBAHHBIC 33/1a4i HAa HAWOOJbIINE W HAUMEHBIINE 3HAYCHUS,
Ha HaxXO0XJIEHUE MTyTH, CKOPOCTH U YCKOPEHUS;

[Ipyl0 ymeHnue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (DYHKIIMHM, ACHMIITOTHI Tpaduka
byHKIMM, TiepBas U BTOpas MPOM3BOAHAS (YHKIUU, TEOMETPUUECKUA U (PU3UYECKHl CMBICT
MIPOU3BOJIHOM, TEpBOOOpa3Hasi, ONpPENEICHHBId HWHTErpayl; yMEHHE HAXOAWTh AaCHUMOTOTHI Tpaduka
(GYHKIIUHM; YMEHHUE BBIYHCIISATH IPOU3BOIHBIE CYMMBI, IPOU3BEACHHS], YACTHOTO ¥ KOMITIO3ULIUU (DYHKIIHHA,
HaXOJUTh ypaBHEHUE KacaTeJIbHON K rpaduky byHKINY;
YMEHHE HCIOJIb30BaTh MPOU3BOIHYIO [UISl HCCIEAOBaHUA (DYHKUMN, AN HAXOXKACHUS HAWIYYIIETro
pemieHusi B TPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-DKOHOMHUYECKMX M (U3NYECKHX 3ajadax, s
OTIpe/IeNICHUs] CKOPOCTH U YCKOPEHUS; HAXOIUTh IUIOIMIATd U 00beMbl (UTYP C MOMOIILI0 WHTErpala;
MIPUBOJIUTH PUMEPHI MATEMATUYECKOTO MOJEIMPOBAHUS C TOMOLIbIO AU PepeHInaNnbHbIX YPaBHEHUH.

MarepunanbHoe obecnedeHue:

WnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MaTepUaIbl, KOHCTIEKTHI JIEKIIUH.

3ananmue:
Haiitu cnenyrommue nHTerpansr:

_I'Gxg —ixz + 5) dx
T a2 -1 dae
T+ 5x%dx
St D

. I(E*."F - ?t."'F:ldx

=

g~ N

Kparkue TeopeTuyeckue cBeeHHA:
Ceoticmea HeonpedenenHo20 unmezpand

1) [ mf (x)dx = mf[ £ (x)dx, m-const
2) j (f(x) = g(x))dx = j f (x)dx + j g(x)dx

Ta6fzuz4a OCHOBHbIX UHmMecpalos

1) Idx=x+C;
Xn+l

Z)Jx”dx: +C,n#-1;
n+1
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3) J.d—; =Inx/+C;

4) .[exdx:ex+C;

5) Iaxdx=a—+C;
Ina

6) Isinxdx:—cosx+C;

7) jcosxdx =sinx+C;

8) | ox =tgx +C;
cos? x

9) I _dx =—Ctgx +C;
sin? x

dx .
10) | —==arcsinx+C;
J ==
dx
11 =arctgx +C .
) J.1+ NG g

ITopsinok BeINOJIHEHHS PadOTHI:

COBOKYIHOCTB BceX MepBOOOPa3HBIX il (YHKIIUU HA3BIBACTCS HEOIPEICIIEHHBIM HHTEIPAJIOM.

OcHOBHBIE CBOWCTBA HEONIPEACIEHHOIO HHTErpaia

1) J{70) + gl Jdoe = | ) doc+ [ gla) de

2) Jkflahde =k ] fl)dx

HenocpencTBeHHOE UHTErPUPOBAHKE OCHOBAHO HA MPSMOM HCIIOJIb30BAHUN TaOJIMIIbI MHTETPAJIOB.
MoryT npencTaBuThCs CIELYIOINE CIIYYan:

1) laHHBIA WHTErpaJl HAXOAUTHCS HEMOCPEJACTBEHHO 110 COOTBETCTBYIOLIEMY TaOJIUYHOMY
UHTErpaiy.

2) JlaHHBI WHTETpal TOCIE MPUMEHEHHs CBOMCTB 1M2 MPHBOAUTCS K OJIHOMY WM HECKOJIbKUM
TaOJIMYHBIM UHTETpaIaM;

3) JlauHbIid ~ HMHTErpaJl  MOCIE  DJICMEHTAPHBIX  TOXICCTBEHHBIX  MPeoOpa3oBaHUiM,  HaJ
NOJIBIHTErpalibHON (DyHKIMEH W MpUMEHss CBoicTBa 1M2 MPUBOAMTCS K OJHOMY WM HECKOJIBKUM
TaOJIMYHBIM UHTETPAJIaM.

Xoa paGoTsI:
Haiitu cnenyrommue nHTerpansr:
1. '6x*dx —ucronb3yeM cBoicTBO 2 U Gopmyiy 2.

Jxtdx = %+ ¢ Tlomyumnm:

fﬁxzd:r= Eufxzd.'r= 6%+c= E|§+r:= 2xl+ ¢

2. J4lx? — x4 3dx Ucnone3yst cBoiictBa 1| m 2 u, dopmynst 1 w 2 momydnm:
4[] xrlde—4f rdr+12 [dr= 4%—‘%% 12z +¢ =§x9— 268+ 12x + ¢

- mocTossHHasi wuHTerpupoBanmsi C paBHa anreOpandeckod CyMMe TpeX IMOCTOSHHBIX
WHTETPUPOBAHUS .

3. J2(3x — 10 =2 {32 — 1% = 2 [ (0x? — b — Lldr = 2-9%-2-5§+ 2rtrc=6x —bx'+2x 40

4 J- %37 pax X
. f g —pa3gciIuM MOYJICHHO Ha X, NOJIYUYHUM:
1 2

x
Jr[x2+3x+4]dx:?+T+4x+c
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1 - 1
o, Ij—; —ucnonb3yem popmyiy 2 [ x zdx = 'rj_i—L+ e=T4+ec=2r+e
2 2

@dopma npeacTraBJieHUs pe3yJbTAaTAa: BHIIIOJIHEHHOE 3a/1aHNE

Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJHOM O0BEME C COOJIIOJICHUEM
HE0OXOIMMOM MOCIEN0BATEIbHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka '"xopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAaHMS K OIEHKE "OTINYHO", HO JOIMYIICHBI
2-3 Hezouera.

Ouenka "yl10BJIETBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IO3BOJISECT MOJYYUTh IpPaBUIIbHBIE pPE3yibTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOTYIIEHBI OITHOKHY.

OueHka "Hey10BJE€TBOPUTEIBHO' CTaBUTCS, €CIIM pabOTa BBHIOJIHEHA HE MOJHOCTBIO MM 00BEM
BBITIOJTHEHHON YacTu pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHme
IIpakTuyeckoe 3ansaTue Ne 35
«HHTerpupoBaHNe MeTOI0M 3aMeHbI NlepeMeHHOID)
Heap padotbl: HayuyuThcs BEIYUCIATH HHTErPaibl CIOCOOOM MOJCTAHOBKH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1P64 ymeHume omnepupoBaTh MOHATUAMHU: (DYHKIHUSA, HENpepbiBHAs (YHKIWS, MPOU3BOIHASI,
nepBooOpasHas, OmpeeNeHHbI WHTErpai;, YyMEHHE HaXOAWUTh MPOU3BOJHBIC AJIIEMEHTAPHBIX (PYHKIIMIA,
UCIOJIb3YS CIPAaBOYHbIE MAaTepUAJIbI; UCCIEA0BATh B MPOCTEHIINX CllydasiX (YHKIIMM Ha MOHOTOHHOCTb,
HAaXOJIUTh HAWOONbIIME W HAWUMEHbIIWE 3HAauYeHUs (YHKUUN; CTpOUTh TpaduKd MHOTOUWICHOB C
MCIOJIb30BaHUEM allllapaTa MaTeMaTUYeCKOro aHalu3a; MPUMEHSATh MMPOU3BOJIHYIO IIPU PEUICHUH 3ajad
Ha JBW)KECHUE; pellaTh MPAKTUKO-OPUEHTUPOBAHHBIE 3a7]aui HAa HAUOOJbIINE U HAaMMEHbBIINE 3HAYCHHUS,
Ha HaXO0XKJIeHUE ITyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymeHue BBIOMpaTh MOIXOASIINN M3Y4YE€HHBIH METOJ JAJS pelleHUs 3a/aud, pacro3HaBaTh
MaTemMaThuueckue (akThl U MaTeMaTHYECKHE MOJIEIM B NPUPOJHBIX U OOIECTBEHHBIX SIBICHHUSAX, B
HUCKYCCTBE; YMEHHUE MPUBOAUTH IPUMEPhl MATEMaTHYECKUX OTKPBITUA POCCUHUCKOW M MHUPOBOMU
MaTeMaTHYECKOU HAYKH;

MarepunanbHoe obecnedeHue:

WnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MaTEpUaIbl, KOHCTIEKTHI JIEKIIUH.

3ananue:
Haiitu naTerpas:
Sz — 57 dx
dx
) 'rs.r+5

1
2
3. Jux? —Tdx
4, [ == gx
5
6

ErE
T tgrdx

'J-d.r

141627

Ilopsinok BbINOIHEHHE PadOTHI:
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B ocHOBe MHTErpHpOBaHHsS METOIOM 3aMEHBI MEPEMEHHOW (WM CIIOCOOOM IMOCTAHOBKH) JICKHT
CBOIMCTBO WHBAapMAHTHOCTH ()OPMYJI HHTEIPHPOBAHMSA, KOTOPOE 3AKIIOYAETCS B CIEAYIOIIEM: €CIH
Jfldde =Fl) + ¢, 10 ) Fladdu = Flud + ¢, riie u(x) npoussoanas quddepeHuupyemas GyHKIHsS OT X.

3aMeHa nepeMeHHON B HEOTPEICIICHHOM MHTETpasie IPOU3BOANTCS C IOMOIIBIO ITOJICTAHOBOK JBYX
BUJIOM:

1. x=w(t) , roe t-HOBas mepeMeHHas, a w(t) HempepbiBHO auddepeniupyemas (GyHKIUS

Tl de = T Flel) 1o de
2. t=p(x) rae t-nosas nepemennas, Toraa: [ Flult) o' (:ddx = J Fldt

Xox padoThI:

x%dx
1. 'I.E+.rg
-T.K. 8(8 + %) = 3x¥dx , TO
JI' xdr 1J‘d[8+ 3™y
S+x? 3 B4 u?
7 LLpdb L L ]
-roJiarasi 8+ x* =t , MOJY4HM: EIT = ;ln[t] +rc :;lnla +xI 4+
¢ d goi .
2. .= =1T 4+(:::i [09TOMY, HUCIOJb3Yys IIOACTAHOBKY t = sinx , NPUXOAUM K TabIMYHOMY
P ooty o= arorg (22)
HHTCTpAly: I4+r2 = orct g » +rc= . arcty . +r
3 J- e¥dy o die™)
R do-t?
-BOCIIOJIb30BABIIUCH  T10JCTAHOBKOM t=+¢", TPUBOAMM K TaOIMYHOMY  HHTETPAIY

X

dr 1 .8
f =@resin-+ o= oresin —4 ¢
da-t? 1 E

Tpumeyanne: dx = > dlox + ]

1
rhx = Ed[.rz]

g dr = dlg”)
G _
== dfin()

cosxdr = g siny)
dopma npeacTaBiaeHUs pe3yJabTaTa: BBIIIOJHEHHOE 33/1aHHE

Kpurtepun ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJICHUEM
HEOOXOMMOM TOCIEeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alMCH U BBIUUCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JIOMYIIEHBI
2-3 HenoueTa.

Ouenka "yI0BJIE€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO I0O3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEIEHUS pabOThI ObUIH AOMYILEHBI OIIHUOKH.

Ouenka ""Hey10BJIeTBOPUTEIBbHO'" CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE TTO3BOJISIECT CAENATh MPABIIBHBIX BHIBOJIOB.

Tema 3.2 UHTerpas u ero npuMeHeHue

IIpakTuyeckoe 3ansaTue Ne 36
«HHTEerppoBaHue pa3Tu4HbIMH METOAAMHU»

He.]'lb paﬁoTbIZ Hay‘lI/ITBC}I HaxXOJUThb HUHTCIpAJIbl pPA3JIMYHBIMU MCTOAAMU: HHTCTPUPOBAHUC
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HOJACTAHOBKOM U II0 YaCTSIM.

Brinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

[IP64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIMS, HENpepbiBHAsS (QYHKLIUSA, [POU3BOAHASI,
nepBooOpasHas, ONpeeseHHBIH MHTErpail; yMEHHUE HAXOOUTh MPOU3BOJIHBIC 3JIEMEHTAPHBIX (YHKIHH,
UCIOJb3Yysl CIPAaBOYHBIC MAaTEpUalIbl; UCCIEI0BATh B MPOCTEHIINX CiIydasX (PyHKIMM HA MOHOTOHHOCTD,
HaXOJWUTh HauOONbIIME W HAUMEHbIIME 3HAYeHHs (QYHKUUH; CTPOUTh Tpa)UKd MHOTOUYIEHOB C
WCIIOJIb30BAaHUEM allllapaTa MaTeMaTU4YeCKOro aHaJln3a; IPUMEHATh MPOU3BOJHYIO IIPH PELUIECHUH 3a]ad
Ha JBW)KCHUE; peIllaTh IIPAKTUKO-OPUEHTUPOBAHHBIE 337a4ul HA HAaUOOJIbIINE U HAaUMEHbIINE 3HAYCHMUS,
Ha HaXO0>KJIEHUE IIyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymenue BBIOMpaTh MOIXOASIINN HM3YUYEHHBIH METOJ JJsl PEIISHHs 3a/laud, paclio3HaBaTh
MaTeMaTHueckue (akTbl M MaTEMaTHYECKHUE MOJENIM B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE;, yMEHHE IIPUBOAUTH IIPUMEPBl MATEMATHUYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOHU
MaTEeMaTHYECKON HAYKH.

MarepunanbHoe obecrnieyeHue:

WuauBuayanbHble 3aaHNs, CIPABOYHBIE MAaTEPUAIbl, KOHCIIEKTHI JICKIIHA.

3aganue:

Haiitn nHTErpasst
dx

o+ T At

[Stax
2. IEMZI gx
3. [ xrosxdx
4, I]de

¥3

5- J- xoy

zinlx

Ilopsinok BbINOTHEHHE PadOTHI:

1. IlepBple 1Ba MHTErpaja pelIarOTCs METOJOM 3aMEHbl IEepeMEHHOW (3TOT  ciyvaid
paccMaTpuBalIcs B IpakTH4ecKoit padore Ne 35).

2. Craenyrolye HHTETPpajIbl PELIAOTCs METOI0M UHTETPUPOBAHUS IO YACTSIM.

WuTerpupoBaHneM 1O  4YacTsM  Ha3bIBA€TCA  HAXOXJAEGHWE UHTerpasa 1o  Qopmyse:
Judd = wd — [ ddu rae @ H# HempepblBHO AU depeHnmpyembie GyHKINU OT X.

Wurerpupys o0e yacti paBeHcTBa  gla?) = udd + fdu , IOJIy4UM

fd[maj =fm:m +f~a.:su

i =J‘udt‘.? +J‘t‘3‘du,|:|'rrq,r,qa J‘udt‘? = —J‘t‘.?du

C MMOMOILIBIO 3TOMH (I)OpMy.]'ILI BBIUHUCJICHUC UHTCIPpAJIa CBOJUTCSA K BBIUUCIICHUIO HHTErpajia Itﬁ'd‘u,
€CJIn HOCHG)IHI/II\/'I OKaXXCTCA MPOoIe NCXOAHOTO.

Xox padoThl:

BLI“H/ICHI/ITB I/IHTeraH METOAOM I/IHTerI/IpOBaHI/IH I10 4aCTsiAM.
1. Jix — S)eosxdx

-rojlarast o =x — 5; d¥ = rosxdx,

-HalineéM du = di:  # = [ eosrde = sinr

-CJI€A0BATCIbHO:

Jr(x — Sleazrdy = [ — Slsing = J- sinrdy = (x — Slsine + cosr 4+ ¢

2. Jroretgrds
—NyCTh u =arctgyr; df = xdx,
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z
L el #=2

1428 ]
-Ha OCHOBAHHHU (DOPMYJIbI HAXOJAUM
2

-TOrga du=

x
Jr xoretgrdy = E erotgr

=C-xtorctgr — o dx

x? ax 1 lJI'.r2+1—1
42 x4l o2 2

2
ri41

" earet lfdfdx ltxzt tga)
=5 m"'c'g:::—z[ i — x2+1:|_2 pretgr — x+ arctgrl) + ¢

(I)opMa NMpeacTaBJdCHusd pe3yjabTaTa: BbIIIOJIHCHHOC 3aJaHKC.

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €CliM padoTa BBHINOJHEHA B IMOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TIOCTIEIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKYpaTHO BBIIIOJIHEHBI BCE
3aIlMCH U BEIYUCICHHA.

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

OueHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJI€
MPOBEICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBHIIIOJIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENIATh MTPABIIILHBIX BBHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTyeckoe 3ansaTue Ne 37
«Teopema Hprorona-JleiitOnnna. BeruuciieHne onpeneaeHHbIX HHTErPaJIoB»
Iesab padoThl: HAYYHUTHCS BHIYUCIIATH ONpeeeHHbIH nHTerpan no gopmysne Herorona-JleiiGuuma.

BeinosiHenne padoTsl crioco0cTBYeT (POPMUPOBAHUIO:

[1P64 ymeHue omepupoBaTh MNOHATUSIMH: (DYHKIMS, HENpepblBHAas (YHKIUSA, MPOU3BOAHAS,
nepBooOpasHasi, ONpeJeseHHbI MHTErpajl; yMEHUE HaXOJUTh HMPOM3BOJHBIE AJIEMEHTAPHBIX (DYHKIIMMA,
HCIOJIb3YSl CIPAaBOYHbIE MAaT€pUAJIbI; UCCIEA0BATh B MPOCTEHIINX ciy4yasX (YHKIMM HA MOHOTOHHOCTb,
HaXoAWUTh HauOOJbIIME W HAUMEHbILIME 3HaueHHs (QYHKUUH; CTPOUTh TIpaUKd MHOTOUYJIEHOB C
MCIIOJIb30BaHUEM allllapaTa MaTeMaTHYeCKOro aHalu3a; MPUMEHSATh MPOU3BOJHYIO MPHU PELICHUH 3a]a4
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHUEHTUPOBAHHBIEC 33/jaul Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYEeHUS,
Ha HaXO0KJIEHUE ITyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymeHue BBIOMpaTh MOIXOASIINN M3YUYE€HHBIH METOJ JAJS pelleHUs 3a/laud, pacro3HaBaTh
MaTemMatuueckue (akThl U MaTeMaTH4YEeCKHEe MOJEIN B NPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX, B
UCKYCCTBE; yMEHHE IIPUBOJUTH NPHUMEPHl MAaTEMaTHYECKMX OTKPBITUM PpPOCCHUMCKOM M MHpOBOMU
MaTeMaTHYECKOW HAYKH;

IIpyl0 ymeHue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (DYHKIMHM, ACHUMIITOTHI TIpaduka
byHKIMU, TepBas U BTOpas MNPOM3BOAHAs (YHKIUU, TEOMETPUUECKMH U (PU3UUYECKUH CMBICT
MIPOU3BOJIHOM, TMeEepBOOOpa3Has, ONpPENEeNeHHBIH HHTErpayl; yMEHHE HaXOAMUTh AaCHUMOTOTHI Tpaduka
(GYHKIIMHM; YMEHHUE BBIYUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHMSI, YACTHOTO U KOMIIO3UIIUU (DYHKIIUH,
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HaXOJUTh ypaBHEHHUE KacaTelbHON K rpaduxy byHKuIMY;
YMEHHE HCIIOIb30BaTh IPOM3BOJHYIO IUISI MCCIICAOBAHUS (DYHKIMH, JUI HAXOXKICHUS HAWITYYIIETo
pelieHuss B TPUKIAAHBIX, B TOM YHCIIE COLUAIBHO-PKOHOMUYECKMX M (U3NYECKUX 3ajadax, s
OIIPEAETICHUSI CKOPOCTH U YCKOPEHHS; HaXOAWTH IUIOMAI U 00bEeMBbl (UIYp C IMOMOIIBI0 MHTETpaa;
MPUBOAUTH IPUMEPBI MATEMAaTHUYECKOTO MOJICIIUPOBAHUS C MMOMOIIBIO TU(epeHINaTbHBIX YPaBHEHUH;

[TPyl8 ymeHme MOAENMPOBaTH peagbHbIE CHTYyallMd Ha S3bIKE MAaTEMaTHKH;, COCTABIATH
BBIPQ)KCHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHCTEMBI MO YCJIOBHUIO 3a/1a4M, UCCIIECAOBAaTh MOCTPOCHHBIE
MOJIETI C WCIOJIb30BAaHHMEM armapaTa aiareOpbl, HHTepIpPETUPOBATh IMOIYYEHHBIH pe3yibTaT; CTPOUTH
MaTeMaTHYECKHUE MOJIENIN C MTOMOIIBI0 TEOMETPUYECKUX MOHATUI M BEJIIMYMH, PELIaTh CBSI3aHHbIE C HUMHU
NPaKTHYECKHE 3aJa4yd; COCTAaBIIAITh BEPOATHOCTHYIO MOJENb W HWHTEPIPETUPOBATH IOITYYCHHBIH
pe3yabTar; pemaTh NPUKIAAHbIE 33aydl CPEJACTBAMH MAaTEeMAaTHYECKOro aHalinu3a, B TOM 4YHCIE
COIMATBHO-?KOHOMUYECKOT0 M (PU3NUECKOT0 XapakTepa.

MarepunanbHoe obecrnieyeHue:

WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MaTEPHAJIbl, KOHCIICKTHI JICKIIHH.

3aganue:
Brerunciure uHTErpaisl.
1. _If 2x?dx
4
_[(8+2x—x2]a!’x

-2

wn

f;'{ ? rosxdx

(cos x — 3sin x)dx

~
NN —— N

5. dx

2

J. 1-x?
2

5 X

ITopsinok BbINOJHEHHS PadOTHI:

1) Ucnonp3ys Tabauily MHTErpajioB HaWTH UHTErpaj

2) Ucnonb3ys popmyny Herotona — JleiiOnuma

3
[ ydx= 0| = 7Y - Fla)

HaWTH ONPENEICHHBIN HHTETpal

Xoa paGoTsI:
BbruucnuTh onpeeneHHbIii HHTerpa

]

_I-Exjr::fx

1

Pemenmue:
2 o2 2 3
_IIExz.:i’x!Engcix!E(f)ﬁ !3(23 = ligop=l 7142
1 ! 3 3 3 3 33

(1) BeiHOCUM KOHCTAHTY 3a 3HAK UHTETpaa.
x:u +1
xdx = +i
n2+1

(2) Unrerpupyem mno Tabiuie ¢ MOMOIIBIO cCaMOW MOMYJISpHOW (OpMYyJIbl
1

3
TTOSBHBIIYIOCS KOHCTAHTY ° IENecO06pasHO OTJAENHTh OT % U BBIHECTH 3a CKOOKy. Jlemath 5T0 He

O6H38.TCJIBHO, HO JKEJIATSILHO — 3a4eM JIMIITHUE BEIYUCICHUS?
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2
[f@ar=Fenf=F@)- F@)

(3) Ucnone3zyem dopmyny HeroTona-JIeiiOnumna 2 . Cnauvana

3
MOJICTaBJsieM B £ BEpXHUU mpenen, 3aTeM — HUKHUEN npeaen. [IpoBoanM nanpbHEWIINEe BHIYUCICHHS U
MOJy4aeM OKOHYATEIbHbINA OTBET.

Brrunciuth onpeneeHHblil HHTErpal

4
j(8+2x—xf*).:fx
2

Pemenue:
4 4

[@+2x- x:‘).:fxfaidﬁ zjx.:fx— _I-xjdxiiJS(x)tg +2 %(xf‘)tz - % o) 2

-2 -2 -1
= 84— (20 + &4 - =2 —%(43 — (=21 =8 6+(16 -4 —%(64+8) =

=45+12-24 =36

(1) Ucnonw3yem cBOWCTBA IMHEHHOCTH OIIPEIEIEHHOTO HHTErpaa.

(2) UnaTerpupyem no tabiuie, Ipyu 5TOM BCE KOHCTAHTHI BBIHOCHM — OHU HE OyJIyT y4acTBOBATH B
[IOJICTAHOBKE BEPXHETO U HUYKHETO Ipejena.

(3) Hns xaxgoro w3 TpEX craraeMblx npumenseM ¢opmyiny HbroTona-Jleitbnuna:

FX)= Fp)- Fla)

CoBer: mepex Tem, Kak Hcnoab3oBatb ¢opmyay HbloTona-JleiliOHUIa, 1M0JIE3HO NPOBECTH
MPOBEPKY: a caMa-TO MepBo00Pa3Has HalieHA NPABUJIBHO?

Tak, TPUMEHHTEIHPHO K paccCMaTPUBAEMOMY IMPUMEPY: IEpel TeM, Kak B IepBOOOpa3HYIO
3

x
Sx+xi -

byHKIIHIO 3 TOJCTaBIATH BEPXHMHl M HIDKHMH Npeleibl, JKENATeIbHO HA YEPHOBHKE

MPOBEPHUTH, a MPABWIBHO JIM BOOOINE HaWIeH HeompeaeneHHb uHTerpan? duddepenmupyem:
f

[sxﬂf* —?J :8(x)'+(x2)'—%(x3)':8-1+2x—%-3xg =84 2x—x°

[Tonydyena ucxomHas MOABIHTErpaibHas (QYHKIHS, 3HAUWT, HEOIpeIeJeHHBIH HHTEerpal HaiijeH
BepHO. Tenepp MoxHO U popmyny HeroTona-JIeltOHUIIa TPUMEHUTS.

®opma npeacraBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHHE/

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu padoTa BBIOJIHEHA B MOJHOM 00BEME C COOIMIOJIEHUEM
HEOOXOUMOM TOCIeI0BaTeILHOCTH JIEUCTBHI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIYUCIICHUS.

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

Ouenka "yI10BJIETBOPUTEIbHO' CTaBUTCS, €CId pabdOTa BBIMOTHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ouenka "Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CIIH pabOTa BBHIIIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHCHHOW YacTH PaOOTHI HE MO3BOJISET CAENATh MPABIIBHBIX BHIBOJIOB.

Tema 3.2 UHTerpas u ero npuMeHeHue

IIpakTuyeckoe 3ansaTue Ne 38
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«BbIyuc/ieHne onpeieIeHHbIX MHTErPAJIOB METO0M 3aMeHbI IepeMeHH 0
Heab padoThl: HAYYUTHCS BBIYUCIATH ONPEeIEHHbIE HHTErPaIbl METOOM 3aMEHBI IEPEMEHHOM.

BoinosineHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

[1P64 ymeHuwe omepupoBaTh MOHATHSIMH: (DYHKIHS, HENpepbiBHAS (YHKIUSA, MPOU3BOIHAS,
nepBooOpasHasi, ONpeACIICHHBI WHTErpall; YMEHUE HAaXOAWTh MPOW3BOJHBIC AJIEMEHTAPHBIX (YHKIIUH,
UCIIOJIB3YS CIIPABOYHBIE MATEPUAIIBI; UCCIEAOBATh B MPOCTEHIINX CITydasx (yHKIIMH Ha MOHOTOHHOCTb,
HaxOJUTh HaWOOJbIINE W HAUMEHBIIME 3HAYCHUS (QYHKIHMH; CTPOUTh TrpadUKd MHOTOUYJICHOB C
WCIIOJIb30BaHUEM ammapara MaTeMaTUYECKOro aHan3a; MPUMEHSITh MPOU3BOAHYIO MPHU PEHICHUH 3a/1a4
Ha JIBIDKCHHE, peliaTh MPaKTUKO-OPUEHTUPOBAHHBIC 3a/1a4l Ha HAWOOJbIINE M HAUMEHBIITUE 3HAYCHUS,
Ha HAXOXJIEHUE MYTH, CKOPOCTH U YCKOPEHUSI;

[IP614 ymeHnue BBIOMpaTh MOAXOJSIIMA M3yYEHHBIH METOM JUIS PEIISHUs 3aJadd, Pacro3HaBaTh
MaTeMaTHueckue (GakThl U MaTEMaTHYECKHE MOJICIH B TPUPOIHBIX W OOIIECTBEHHBIX SIBICHHSX, B
HWCKYCCTBE; YMEHHME IMPUBOJHUTH MPUMEPHI MATEMATHYECKUX OTKPBITUH POCCUMCKOM W MHPOBOU
MaTeMaTHYECKOU HAYKH;

[Ipyl0 ymeHnue omepupoBaTh MOHITUSIMH: HENPEPHIBHOCTh (YHKIMH, AaCHMIITOTHI Tpaduka
GyHKIUM, TIepBas H BTOpas TNPOW3BOAHAS (YHKIMH, TCOMETPHUYCCKHA U (PUINYCCKUNA CMBICIT
MIPOM3BOJIHOM, MEpBOOOpa3Has, ONpeAeNCHHBbIH HWHTErpall; YyMEHHE HaXOJUTh ACUMIITOTHI Tpaduka
(YHKIIUY; YMEHHUE BBIYHCIISATH POU3BOIHBIC CYMMBI, IPOU3BEACHMSI, YACTHOTO M KOMITO3HIIMU (DYHKITHIA,
HaXOJUTh ypaBHEHUE KacaTeJIbHOM K rpaduky ¢byHKIUY;
YMCHHE HCIIOJIb30BaTh IMPOU3BOJHYIO IS WCCIICIOBAHHS (PYHKIHMA, Ui HAXOXKIACHHUS HAMITYUIIErO
pelieHusT B MPUKIAIHBIX, B TOM YHCIE COIHMAIbHO-d)KOHOMHUYECKUX M (U3UYECKUX 3ajadax, st
OTIpE/ICTICHUS] CKOPOCTH M YCKOPEHUS; HAXOIUTh IUIOMAIN W 00bEeMbl (PUTYp C TOMOIIBIO MHTETpasa;
MPUBOJUTH MPUMEPHl MATEMATUYECKOTO MOJEIIMPOBAHUSI C TOMOIIBIO AU PepeHInaNbHBIX YPaBHEHUI;

[IPyl8 yMeHue MoOJeIUpOBaTh peaJbHbIE CHUTyallMM Ha S3bIKE MaTeMaTHUKHU, COCTaBIATH
BBIPQ)KECHMSI, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI 110 YCIOBHUIO 3a/1ayd, UCCIEIOBaTh IMOCTPOCHHbIE
MOJICJIU C HCIIOJIh30BAHMEM arlapaTa anreOpbl, HHTEPIPETUPOBATh TOJYUYCHHBIH pPe3yJbTaT; CTPOUTH
MaTeMaTUYeCKUE MOJENIN C TOMOIIBIO TEOMETPUUYECKUX MOHATUNA U BETUYMH, PEIIaTh CBA3aHHbIE C HUMU
MPaKTUYECKUE 3a7aud; COCTABJISATh BEPOSATHOCTHYIO MOJENIb W HHTEPNPETUPOBATH TMOJTYUYCHHBIN
pe3yibTaT; pelaTh NPUKIAAHBIE 3aJayd CpPEICTBAMM MAaTeMaTHYEeCKOTrO aHaliu3a, B TOM YHCIE
COIMAIBHO-9KOHOMHUYECKOTO U (PU3UIECKOTO XapaKTepa;

[Ipyl9 ymeHue BeIOMpaTh MOAXOISALIMI METON IJs pEIICHUs 3a/Jadyd; MOHUMaHUEe 3HAYUMOCTU
MaTeMaTUKU B M3YYEHHH MPUPOJHBIX U OOIIECTBEHHBIX IMPOIIECCOB U SIBICHUM;, YMEHHE PacIO3HABaTh
MPOSIBJIEHUE 3aKOHOB MaTeMaTMKU B MCKYCCTBE, YMEHHME NPUBOAUTH MPUMEPhl MaTEMaTUYECKHUX
OTKPBITHHA POCCUICKON M1 MUPOBOM MaTEMaTUYECKON HAYKHU.

MartepuanbHoe o0ecnieyeHmne:

NHnuBuayanpHbIE 3a/1aHMS, CIIPABOYHBIE MATEPUAIIbl, KOHCTIEKTHI JICKITH.

3aganue:
Boruucnure uHTErpansl.

& xdx

1| ——
-!xz -6
4

2. [(2x—5)dx
3

1
3. IS\/X + 2dx
0
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1
4, J‘(x3 +1)*x* dx
-1

/4

4
5. J'sin(x - Z)dx
5 4
I[Hopsiiok BbINOJIHEHHS PA0OTHI:
1) BeecTr HOBYIO IEpEMEHHYIO
2) Haiitu nuddepennman
3)BbrurcnuTh HOBBIE TPAHUIIBI MHTETPUPOBAHUS
4) Cnenatb oACTaHOBKY
5) Beraucnuth, MOaydYUBIIUICS HHTETPA

Xox padoThI:
Brruncivre uHTErpasl.

1.J5

5.7 _g
BBeneM HOBYIO NEpEMEHHYIO t = x? — 6
Huddepennnan Oyner paBeH et = 2udx
Boeraucinum rpanunel uHTErpupoBanus t1=25-6=19, t2=36-6=30

BrImo1HUM ITOACTaHOBK E_I'm'u’ = Lpindt
Yids m s T e

ke

. L L _1
Boraucinum, nosmyunBumics uarerpan ; inl3ol -2 inf19]="in =

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJIHCHHOC Sa,I(aHI/IC/

Kpurepun oneHku:

Ounenka "oTau4HO" cTaBUTCS, ecnu paboTa BBINOJIHEHA B IMOJTHOM O0BEME C COOJOJICHUEM
HEe0OXOIMMOM TOCTENOBATENBHOCTH JEHCTBHUIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIUCH ¥ BBIYMCIICHUSI.

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

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISAET MOJYYUTh NPaBUIbHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MPOBeICHUS pabOThI ObLTH AOMYIIEHBI OIUOKH.

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

Tema 3.2 UHTerpaJ u ero npuMeHeHue
IIpakTyeckoe 3ansaTue Ne 39
«Bbruncienue niaomaaei ¢puryp u o0bemMoB Te»

Hean padorsi: HayunThcs BEIYUCIATH IUIOMIAAN (GUTYP U 0OBEMBI TEJI, UCIIOIb3Ys ONpeae/ICHHbIE
WHTETPAJIbI

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1P64 ymeHuwe omepupoBaTh MOHATHSIMH: (DYHKIMS, HENpepblBHAS (YHKIUSA, MPOU3BOIHAS,
nepBooOpasHasi, ONpeACICHHBI WHTETPaJl; YMEHHE HAXOJIUTh MPOU3BOJHBIC AJIEMEHTAPHBIX (YHKIIHH,
UCIIOJNIB3YS CIPABOYHBIE MATEPUAIIBI; HCCIEA0BATh B MPOCTEHIINX cydasX (yHKIIMA HA MOHOTOHHOCTb,
HaxOJWUTh HAWOOJbIIME W HAUMEHBIINE 3HAUYCHUS (QYHKIHUH; CTPOUTh TpaduKH MHOTOUYJICHOB C
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HCII0JIb30BaHUEM allllapaTa MaTeMaTU4YeCKOro aHajlu3a; IPUMEHATh MPOU3BOJHYIO IIPH PELIECHUH 3a]ad
Ha JIBWKEHME; pellaTh MIPAKTUKO-OPHUEHTUPOBAHHbIE 33]a4l Ha HauOOJbIINEe U HaUMEHbIINE 3HAYEHUs,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymenue BBIOMpaTh MOAXOMSIIWNA M3YyYEHHBIH METON JUIsl PEUIeHUs 3a/Jaud, Pacrlo3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHUYECKHE MOJENIM B TPUPOAHBIX W OOLIECTBEHHBIX SIBICHHUSX, B
UCKYCCTBE; YMEHHE IIPUBOJIUTH IPHUMEPHl MAaTEMaTHYECKUX OTKPBITUM POCCUMCKOM M MHPOBOU
MaTeMaTHYECKOU HAYKH;

IIpyl0 ymenue onepupoBaTh IOHSTUSAMHU: HENPEPHIBHOCTh (DYHKIUHM, ACUMITOTHI TIpaduka
¢byHkuuMu, TepBas W BTOpas NpPOM3BOAHAS (YHKIHMH, TEOMETPUYECKUH M (PU3UYECKUH CMBICT
IIPOM3BOJIHOM, MEepBOOOpa3Has, ONpPENENEeHHBbIH HMHTErpajl; yMEHUE HaXOAMThb ACHUMOTOTHI TIpaduxa
(GyHKIMU; yMEHUE BBIYUCIATH IPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO M KOMITO3ULIUHU (YHKIINH,
HaXOJUTh YpaBHEHHE KacaTeJIbHON K rpaguky GbyHKIMHY;
YMEHHE HCIIOJIb30BaTh IMPOU3BOAHYIO [UIS HWCCICAOBAHUS (DYHKIHMH, I HAXOXKACHUS HAWIYYIIETO
pelieHusl B NPUKIAAHBIX, B TOM YHCJIE COLMAIBHO-PKOHOMUYECKMX M (U3NYECKHUX 3ajayax, s
OIIpEJICJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOMIAIN U 00BEMbl (pUTyp ¢ NMOMOIIBIO MHTErpaa;
IIPUBOAUTH IIPUMEPBI MATEMAaTHUYECKOr0 MOJIEIMPOBAHUS C TOMOIIBIO JU(PepeHIINaIbHbIX YPaBHEHUH;

[IPyl8 yMeHue MojenupoBaTh pealbHbIE CHUTyallud Ha $3bIKE MaTEMaTHKH; COCTaBIATh
BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI 10 YCJIOBHIO 33J1a4M, MCCIEAO0BATh IOCTPOEHHBIE
MOJIETIM C HCIIOJIb30BAHHWEM arrapara ajreOpbl, MHTEPIPETUPOBATh MOJYYEHHBIH pE3yJIbTaT; CTPOUTH
MaTEMaTUYECKUE MOJEIIN C IIOMOILBIO T€OMETPUYECKUX MOHATUIN U BEJIMYMH, PEIIATH CBSI3aHHBIE C HUMHU
MIPaKTUYECKHE 3aJaud; COCTaBJISATb BEPOSITHOCTHYIO MOJI€Ib W HMHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yJsbTaT; pelmarbh NOPUKIAJHBIE 3aJaud CPEACTBAMM MaTE€MaTHYECKOrO aHajlu3a, B TOM UHUCIIE
COIMAIIEHO-9KOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;

IIpyl9 ymeHue BbIOMpaTh MOAXOMALIMHA METOX JUISl PEUICHUs 3a/]a4yM; NOHMMaHHE 3HAYUMOCTH
MaTeMaTHK{ B U3YYEHHH IPUPOJHBIX M OOIIECTBEHHBIX NPOLIECCOB M SBICHUH; YMEHHE Paclo3HABAThH
IIPOSIBJICHUE 3aKOHOB MATE€MaTUKH B HCKYCCTBE, YMEHHE IIPUBOAUTH IPUMEPHl MaTeMaTUYECKUX
OTKPBITUHA POCCUMCKON M MUPOBOM MaTEMaTUYECKON HAYKHU.

MarepunanbHoe obecrnieyeHue:

WuauBuayanbHble 3a1aHNsI, CIPABOYHBIE MaTEpUaIbl, KOHCTIEKTBHI JIEKIIUH.

3ananmue:
1. Beruucauts miaomaab GUrypel, orpaHMuEeHHON JTHHUSIMH

a) y=-x"+4,y=0
b) y=x* y=x
c) y=e*, y=e", y=4

2.Beruncinuth 00beM TeIa

3

y=Xx?, y=1, eoxpyeocuQY

IMopsaok BbINOTHEHHSI PAGOTHI:

1) moctpouth rpaduku GyHKIUI

2)  HaiTh 00JacTh, OTPAaHHUYCHHYIO ATUMH IpapuKaMu

3) cocTaBHT ONpeAeIeHHBIN HHTETpall, JUIl HaXOXKICHHS TUTOLIA 1 HalIeHHOW 00J1acTh

Xon paborsr:

[Tpumep 1: Haiitu momane obnactu D, orpaHndeHHON KPUBBIMH Y = X2+ X + 11, y=2X-9, npu
yCIIOBHH,

x<=1

92



2
y=x" +x-11,
D iy=2x-9
x sl
[Ipu pemennn Takux 3amad CieAyeT 00s3aTelNbHO HM300pa3UTh HMCCIEAYEMBIH T€OMETPUYECKHIA
00BeKT. i1 onpeesieHrs HUKHEro Mpeieyia MHTETPUPOBaHUs Ha/l0 HAUTH TOUYKY MepecedeHUs KPUBBIX;
ypaBHEHUE X?+x+11=2x -9 umeer 1Ba KOpHs: X = -1 u X = 2. [logxoasmuii Kopess - X = -1. O6nacts
orpaHWYeHa CBEpXY mapaboJion, CHU3Y - IPSIMOM, cripaBa - MpsMor X = 1, KpalHss jeBas To4ka - X = -1,

IIO3TOMY

l

- ' 3 ] 1 I
T A T T o . | . Il 1
$iD)= dIEI'HI-iI' +I'_1|]f£= (-x*4xpl = |- | [=[d-—to[-]-2toto |22
T R R
1 & J & L J

-] -|_
CTPYKTYpY, €€ cienyeT pa3OouTh Ha IPOCThIE YaCTH .
[Tpumep 2
Boruncnuth 00beM Telna, MoJIy4eHHOT0 BpallleHueM (Urypbl, OrpaHUuYE€HHON JINHUAMU
=10
Y BOKpyr ocu 04
Pemenne: Kak u B 3aaue Ha HaXOK/JICHHUE IUIOIIAN, pelIeHHe HAYMHAETCs ¢ YepTexKa II0CKOoi

durypor. To ecTh, Ha MIOCKOCTH U7 HEOGXOXMMO MOCTPOHTH (HUIYpY, OTPAHHYCHHYIO JIHHHSIMI

Ecnu oOnacth uMmeer 6osee CIOXKHYIO

y=2x—x°

Hckomas mmrockast (bnrypa 3alITpuxoBaHa CMHUM LBCTOM, UMCHHO OHa W BpallacTCd BOKPYI OCH
24 . B PE3YIbTATC BPAIICHUA I1OJIY4YaCTCSA TaKasd HEMHOI'O HﬁHeBHHHaH JICTaromasl Tapejyika, KOTopas

CUMMETPUYHA OTHOCUTEIBHO OCU Ox
O0beM TeJ1a BpalleHUs MOKHO BBIYMCINTD 10 opmyJie:
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a
v =] £ (x)dx
a
Beranciaum 00BeM Tena BpaIllCHUS, HCTIOJB3YS TaHHYIO dbopmyiy:

A 2 2
= ;rrjf?(x).:fx = ?TI(Ex— ) dr = :-TI (4x* — 4% + 2 )dx =
a i} i}

3 5
] ] 3 ] 15

_16;??

s 2d® = 335 8%

OTtBeT:
dopma npeacTaBiaeHs pe3yJabTaTa: BBIIIOJHEHHOE 33/1aHNE

Kpurtepun onenku:

Ouenka "OTJIMYHO'" CTaBUTCSA, €ClIM paboTa BBHINOJHEHA B IMOJTHOM OOBEME C COOJIOJIEHHEM
HEO0OXOIMMOM TIOCIICIOBATSIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIITOJIHEHBI BCE
3aIllMCH U BEIYUCICHHA.

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

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

Ouenka ""Hey10BJ1eTBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIOJIHEHA HE MOJHOCTHIO WM 00bEM
BBITIOJTHEHHOW 9acTH PabOTHI HE IMO3BOJISET CENIATh MIPABMIILHBIX BBIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTuyeckoe 3ansaTue Ne 40
«Du3nyecKue NPUIOKEHUSI HHTETPAJIOB»
Heap padorbl: HayunThcs NpUMEHATh UHTETPAJIbl K PEIICHUIO PU3NYECKUX 3a]a

BobinosiHeHune pa6oThl crioco0cTBYET (POPMUPOBAHUIO:

[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIUS, HeNpepbiBHAs (GYHKLUS, [POU3BOIHASI,
nepBooOpasHas, ONpeesIeHHbI MHTErpai; yMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTApHBIX (DYHKIIMMH,
UCMOJb3Ysl CIPaBOYHBIE MAaTEpUabl; UCCIE0BATh B MPOCTEHIINX CIydasix (PyHKIMM Ha MOHOTOHHOCTB,
HaXOJUTh HaAuOONbIIME W HAMMEHbIIME 3HAYeHUs (QYHKUUN; CTpOUTH TpapuKh MHOTOWIEHOB C
HCIIOJIB30BAaHUEM ammapara MaTeMaTUYeCKOro aHaJIu3a; MPUMEHATh NIPOU3BOAHYIO IIPU PELICHUH 3a1ad
Ha JBW)KEHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHbIE 3a7aul Ha HAauOOJbIINE U HAaUMEHbIINE 3HAYCHMUS,
Ha HaxOXJIEHUE ITyTH, CKOPOCTH U YCKOPEHUS;

[1PG14 ymeHue BbIOMpaTh MOAXOASIIUN M3yYEHHBIH METOJ AJIs PELIeHUs 3aJadud, pacrno3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHUECKHE MOJENM B TPUPOAHBIX M OOLIECTBEHHBIX SIBICHUSX, B
HUCKYCCTBE; yMEHHUE IPUBOAUTH IIPUMEPBl MATEMATHYECKUX OTKPBITUHA POCCUHUCKOW M MHUPOBOU
MaTeMaTHUYECKOU HAYKH;

IIpyl0 ymeHue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (DYHKIMHM, ACHUMIITOTHI TIpaduka
GbyHKIMM, TiepBas U BTOpas MNpPOM3BOAHAs (YHKIMH, TEOMETPUUYECKHMH U (QU3NYECKHH CMBICIH
MIPOM3BO/IHOM, TMeEepBOOOpa3Has, ONpENEeNeHHBIH HHTErpayl; yMEHHE HaXOAMTh AaCHUMOTOTHI Tpaduka
(GYHKIIMHM; YMEHHUE BBIYUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHMS], YACTHOTO U KOMIIO3ULIUN (DYHKIIMUH,
HaxOJHUTh ypaBHEHUE KacaTeJlbHOU K rpaduxy (GyHKIMH;
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YMEHHUE HCIIOJIb30BaTh IMPOU3BOAHYIO [UIS HWCCIECAOBAHUS (DYHKIHMH, I HAXOXACHUS HAWIYYIIETo
pelieHusl B NPUKIAAHBIX, B TOM YHUCIIE€ COLUAIBHO-DKOHOMUYECKMX M (U3NYECKHUX 3ajayax, s
OTIpEeJICJIEHUs] CKOPOCTH U YCKOPEHUs; HaXOIUTh IJIOMIATd M 00BEeMBbl (PUTyp C MOMOIIBIO WHTErpaja;
IPUBOAUTH IPUMEPBI MATEMAaTUUECKOT0 MOJIEIMPOBAHUS C TOMOIIBIO JU(PPepeHIINaTbHBIX YPAaBHEHUN;

[IPyl8 yMeHue wMojenupoBaTh pealbHbIE CHUTyallUM Ha $3bIKE MaTEMaTHKH; COCTaBIATh
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHCTEMBI IO YCIOBMIO 3a/layd, UCCIENOBATh IIOCTPOCHHBIC
MOJICJI C KCIOJB30BAaHMEM amIapara aiareOpbl, HHTEPIPETUPOBATh MOJIYUYECHHBIH pe3yJbTaT; CTPOUTH
MaTEMaTHYECKHE MOJEIIU € IIOMOIIBIO T€OMETPUYECKUX IOHATUN U BEJIUYMH, PEIIATh CBSA3aHHBIC C HUMU
MIPAKTHUYECKUE 3a]a4d; COCTABJIATh BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH IIOJY4YECHHBIN
pe3yJsIbTaT; pelarb IPUKIAJHBIE 3aJa4d CPEACTBAMM MAaTE€MaTHYECKOrO aHaln3a, B TOM YHUCIIE
COIIMANIEHO-9KOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;

IIpyl9 ymeHue BbIOMpaTh HOAXOMALIMHA METOX JUIsl PELICHMs 3a/JadyM; NOHMMaHUE 3HAYMMOCTHU
MaTeMaTHKU B U3YYEHHH HPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SBICHUH; YMEHHE paclo3HaBaTh
IIPOSABJICHUE 3AaKOHOB MATEMaTUKH B HCKYCCTBE, YMEHHE IPUBOAMTH IPUMEPBl MaTEMaTHYECKHX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

MarepuajibHoe o0ecrnieyeHme:

WNHnuBuayanbHble 3a1aHK, CIIPABOYHBIE MATEPUAIIbl, KOHCIIEKTHI JICKIIU.

3aganue:

1) Haiitu myTh, mpoiiieHHbIH TeToM 3a 4 CeKyH/IbI OT Hayala ABM)KEHHUS, €CJIU CKOPOCTh Tena v(t) =
10t + 2 (m/c).

2) Ilycte marepualibHas TOYKa MEpEMeEIIaeTcs MO MPSIMON 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 MO 3aKOHY
v =29.4 —9.8t M/c. HaiiTit HanOOBIITYIO BBICOTY MOABEMA.

IMopsaa0K BHINOTHEHHS] PA0OTHI:
) ta
1) 3anucathb Gopmyity, UCTIONB3Ys ONPEIECHHbIN uHTerpan § = [, * vitl dt

2) BbruucnuTh onpeneneHHblil HHTerpa

Xoa pa0doThI:

— (gs2 y . . . .
1. Cxopocth nBuKeHus Toukn ¥ = (9% 8t} m/c. HaifTi 1yTh, TIPOIICHHBINH TOUKOH 3a 4-10

CEKYHLY.
Pemenne:  coracHo  yciosuio, 1 () =9t% - 8t t1 =3,5: =% (CpenosarensHo,

4 .
s = [, (9t* — 8t)dt = [3¢3 — 4¢%]} = 83 (n).
2. Z[Ba TCJla Ha4YaJIu ABUTaTbCA OJHOBPCMCHHO U3 OZ[HOﬁ TOYKH B OJHOM HAIIpaBJICHUH I10 pr[MOfI.

[TepBoe Temo ABUXKETCS CO CKOPOCThIO ¥ = (6t* + 2t) M/C, BTOpoe — €O cKopocThio v = (4t+5) m/c. Ha
KaKOM PacCTOSIHHH APYT OT Ipyra OHU OKaXyTcs uepe3 5 ¢?

Pemenne: o4eBUIHO, YTO MCKOMAsi BEIMYUHA €CTh Pa3HOCTh PACCTOSHUH, MPOWIEHHBIX MEPBHIM U
BTOPBIM TEJIOM 32 5 C:

¢ 5 7 f
5= (612 + 26)dt = (262 + 5 = 275 (), 5, = (4t + )t = [24% 4 565 = 75 (),
Sy =8, =275="75=200 (v).
3. Teno OGpoIeHO ¢ MOBEPXHOCTH 3€MJIM BEPTHUKAIBLHO BBEPX CO CKOpocThio U = (39,2—9,8") m/c.
Haiiti HanOobITyt0 BEICOTY MOhEMA TEJA.
Pemenue: Teno mocTUTHET HAaMOOJBINEH BBHICOTHI TTOAbEMA B TAKOH 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

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

95



Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €ciid paboTa BBHIMOJHEHA B IOJTHOM OOBEME C COOJIOIEHUEM
HE0OXOIMMOM TIOCTIEIOBATEILHOCTH JIEHCTBUI; B OTBETE MPAaBUIBLHO M aKKypaTHO BBIOJHEHHI BCE
3aMKCH U BBIYUCIICHUS.

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

Ouenka "yI0BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM pabOTa BBIMIOJHEHA HE MOJHOCTBIO, HO 00BEM
BBIMIOJTHEHHONW YacTW TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJIbHO' CTaBUTCS, €CJIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTH PaOOTHI HE MO3BOJISIET C/IENIATh MPABMIILHBIX BBIBOJIOB.

Tema 4.1. KoopanHaTbl 1 BeKTOPbI
IpakTuyeckoe 3anaTue Ne 41

«BekTopsbl. /leiicTBus ¢ BeKTOpaMu. /lekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE.
Paccrosinue Mexay TOUKaAMM»

]_le.ﬂb paﬁDTbI: Hay‘lI/ITBCH MNPUMCHATDb TCOPCTUYCCKUEC 3HAHUA ITPH PCUHICHHUU 3aaa4.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1PG1 BiageHre METOIaMH JTOKA3aTENbCTB, AITOPUTMAMU PEIICHUS 3aa4; yMeHHE (POPMYITHpPOBAThH
OTpeeNieHUs, aKCHOMBI U TEOPEMbI, IPUMEHATh UX, MPOBOAUTH JOKa3aTelbHbIE PACCYXICHUS B XOJE
perieHus 3aaay;

[Ipyl7 ymenue cBOOOAHO OMEPUPOBATH MOHATHSIMHU: MPSIMOYTOJIbHAS CUCTEMa KOOPJIUHAT, BEKTOD,
KOOPJAMHATHl TOYKH, KOOPIMHATHI BEKTOpPA, CyMMa BEKTOPOB, IPOU3BEICHHE BEKTOpa Ha 4YHUCIO,
pas3joKeHue BeKTopa Mo 0a3ucy, CKalIpHOE MPOU3BEACHHE, BEKTOPHOE IMPOU3BEACHUE, YrOld MEXKIY
BCKTOpaMH; YMCHUEC HCII0JIb30BATh BGKTOpHBIfI n KOOpI[HHaTHBIfI MCTO I pCHICHUSA TCOMCTPHICCKUX
3aJlad W 3a7ad JPYyruxX Yy4eOHBIX MPEIMETOB; ONEpPUpPOBaTh MOHATHSAMH: MaTpuma 2x2 u 3x3,
OTIPENICTUTENh MATPHUILIBI, TEOMETPUUECKUIN CMBICI OTIPEICTUTENS.

MartepuanbHoe o0ecrieueHne:

I/IH)II/IBI/IZ[yaHI)HBIe 3alaHuA, CIIPABOYHBIC MaTCpUalibl, KOHCIICKTBI J'IGKHI/II\/’I.

3ananne:

Pemnre 3anayu:

M- KOJINYECTBO OYKB B UMEHU
N- KOJIM4YeCTBO OYKB B (paMUIIHH
p- Mecs1 poxKACHUS

—>

1. laubr aBe Touku: Afs —n: 1) m E(p: —u 2Z).Pa3znoxure BekTop AB 1O BekTopam Oa3uca u
HaWJIUTE €ro JJIHY.
- - - -

2. Jlamel Bektopel a=pPi—j+mKk u b=ni+ pz Haiinure xkoopauHaTel BEKTOpA
— - —
c=ma-nb

- > > -
3. Bounciure  ckansApHoe npousBeneHue  BekTopos (d—2b)-a, ecom  a= {— m; n; p} u

b={0;—p:n}.

N
4. Tlpu KaKoM 3Ha4YEHUH «x» BEKTOPHI & = {m;—n; X} ub= {— 2m; 2n; p} OyIyT KOJUTMHEAPHBIMU?
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IHopsaok BbINOJHEHUS Pa0OTHI:

1. BHUMaTEIbHO 03HAKOMBTECH C YCIIOBUEM 3a/1aHUA.

2. Tlonmb3ysich KOHCHEKTaMH JIEKIUH, MoaOepuTe HYKHYI (OpMyITy WIH COOTBETCTBYIOIICE
YCJIOBHE JIJISl PEIICHUS 3a]a9H.

Xox padoThI:
3agaga Ne 1. Jlanbl Toukm A{—3: 1: —1) m B {2: —4: 17,

—_

Paznoxure BekTop AB 10 BEKTOpam Oa3uca M HaluTe ero JUTUHY.
Pewenue.

1) ﬁ = {2 —(-3)~4-11-(-D}= {5;—5;2} - KOOPJAMHATHI BEKTOPA.
2) Paznoxum AB 10 BEeKTOpaM Oa3zuca:

AB =5i-5 j+2K.

3) Jiuny ‘AB\ Haiinem 1o gpopmyie:

a=xt+ry?iz?;

|
AB|=.5% +(-5)2 + 22 =/54 =/9-6 =36 .
3agaya Ne 2,

- > -

- K - o o . - —
Jlanbt Bextopsl & = 1—3 J+ K u b = 2i+ k .HaliauTe koopaunatel BekTopa ¢ = a— 2 b .Pemenue

a= f1:-31}.
b={-201}; 2b={ 40;2}.

C=a-2b=f-31) - - 40,2} = fi- (-4)-3-01-2)= 5-3-1).
3amgauga Ne 3

Brruncnute ckansgpHoe npoussenenre (2a+b)-a, ecimm a= {].;0;3} ub= {2;—1;1}.

Pemenue

N
1) Haiiném koopauHatsl 2 a !

24 =206

N
2). Haiiném koopaunatel 2a+ b ':

2a+b={2:0:6}+ {2-11) = {417},

3). Haiiném ckansipHoe mpon3BeeHUE:

(2a+b)-a=4-140-(~1)+3-7=25,
OtBerT: 25
3amaua Ne 4.

N

N
4. Tlpy KakOM 3HAYEHUH #x+ BEKTOPBI A = {4;—6; X} ub= {—

N |-~

3
; 2 ;3} OyIyT KOJUTHHEAPHBIMU?

YcaoBue KOJUIMHCApHOCTU BEKTOPOB:
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- ¢ X Y1 Z,
a U b KOJUIMHEAapHBI, €CIIM —— = —— = — .
X, Y. %,

[Tonyunm:
4 -6 X
13 3
2 4
—g=2:x=—24.
3
Otget: X=-24

(I)opMa NMpeacraBjJdCHusd pe3yjabTaTa: BbIIIOJIHCHHOC 3aJaHuC.

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIMMOW TIOCTIEOBATEIIBHOCTH JEHCTBUI; B OTBETE€ MPABHIBLHO W aKKypaTHO BBIMOJIHEHBI BCE
3aIllMCH U BEIYUCICHHA.

Onenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIYILIEHbI
2-3 Henmoyera.

OueHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJIHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh NPABHIbHBIE PE3YIbTaThl U BBIBOJBI, B XOJE
MIPOBEJICHUS pa0OTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBHIIIOJIHEHA HE MOJHOCTBIO UM 00BEM
BBITIOJTHEHHON YacTH PabOTHI HE MO3BOJISIET CENIATh IPABHIBLHBIX BEIBOJIOB.

Tema 4.1. KoopanHaTbl 1 BeKTOPbI
IIpakTuyeckoe 3ansaTue Ne 42

«I_[eKapTOBa CUCTEMA KOOPAUHAT HA IJIOCKOCTH. YPaBHeHI/IH l'[pﬂMOﬁ, OKPY/KHOCTH. Pemenue
3aa4 Ha PacnmoJao0keHue NMPAMbBIX HA IJTOCKOCTH»

IIe.m; paﬁoTbI: Hay‘lI/ITBCSI MPUMCHATH TCOPCTUYCCKUEC 3HAHUS ITPU PCHICHUHA 3a/1a4.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1P61 BnageHue MeToaMu 10Ka3aTEIbCTB, AITOPUTMAMU PEIICHUS 3a7a4; YMEHHE (OPMYITHpPOBAThH
OIIpEZIENIEHUs, AKCUOMBI U TEOPEMBI, IPUMEHATh UX, IPOBOANUTH JOKA3aTEIbHBIE PACCYXIECHUSA B XOI€
pelieHus 3aaay;

IIpyl7 ymeHnune cBoOOAHO ONEpHPOBATh MOHATHAMU: MPSAMOYTOJbHAsE CUCTEMa KOOPAMHAT, BEKTOP,
KOOpJAMHATBl TOYKH, KOOpPIMHATHI BEKTOPa, CyMMa BEKTOpPOB, IMPOMU3BEIACHHE BEKTOpa Ha YMHCIIO,
pas3liokeHUue BEKTOopa Mo 0a3ucy, CKalspHOE MPOU3BEICHUE, BEKTOPHOE MPOM3BEACHUE, Yrod MEXIy
BCKTOpaMH; YMCHUE HCIIOJIb30BATh BeKTOpHBIﬁ n KOOpI[I/IHaTHBII\/II MCTO AJId p€HICHUA T€COMECTPHUICCKUX
3aJjad M 337a4 JPYrux Yy4eOHBIX MpPEeIMETOB; OINEepUpOBaTh MNOHATHAMM: MaTpuma 2x2 u 3x3,
OTIpeICTTUTENIb MAaTPUILIbI, FEOMETPUUECKUN CMBICIT ONIPEAETUTENS.

MarepunanbHoe obecrniedeHue:

I/IH}]I/IBI/IHyaHBHI)Ie 3alaHuA, CIIPAaBOYHBIC MaTC€pUajibl, KOHCIICKTbI HGKHHﬁ.

3aganue:

M- KOJIMYECTBO OYKB B UMEHU
N- KOJINYeCTBO OYKB B (pamMHIIUU
p- MecsIL pOKICHUS
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1. Haiit TOUKy mepecedeHus MpsMbIX: mx —py+n=0 u x—v —p =10,

2. Haitnure ocTpblid yro MEX1y IPSIMBIMH:

ety —p=0Unr —py —mwn =10,

3. CocraBbTe ypaBHEHHE NPSIMOM, MapaIICIBHON mpsiMoii PX+ Y —mM =0 u mpoxoasiiei depes

TOYKY A(—; 1],

4. U3 Touku A(mz —1) Ha mpsamyro nNX+ py+1=0 onymen nepnenaukyinsp. CocraBbTe €ro

ypaBHEHUE.

ITopsinok BbINMOJIHEHHUSI PadOTHI:

1. BHUMaTeIbHO 03HAKOMBTECH C YCIOBUEM 331aHMUSL.

2. Ilonp3ysich KOHCHEKTaMH JIEKIUH, MoadepuTre HYXHYIO (OpMYITy HIH COOTBETCTBYIOIIEE
YCIIOBUE ISl pELIEHMS 3a/1a41

Xon padoThl:

3amaua Ne 1

Haiitu Touky nepeceyeHus NpsMbIX:
2x+3y—-12=0wu x—y-1=0.
Pemmm 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].

3amaga Ne 2
OHpe,[[eJII/ITB yroJj Mexay IpaMbIMU, 3aTaHHBIMHA YPABHCHUSMMU:
2Xx—-3y+6=0wu x+5y—-2=0.

Pemenue
Haiinem yrinosbie KO3 GUIIUEHTHI ITUX IPSIMBbIX:
2X—3y+6=0; X+5y—-2=0
-3y =-2X -6, 5y=—-X+2,
y—gx+6 y——lx+2
3 5 5’
2 1
k,=—. k, =—=.
b3 5
[ToncraBum HaliICHHbIE 3HAYCHUSA k, 51 Kk, B dbopmyny:
1 2 13
k, —k 573 15
2 fgp-— 2 3 _ 16_ 4
1+k, -k, 1, 2 13
1+(-2)-— =
5 3 15

tgp=-1, @=135".

[Tonmy4yeHHBIM yron MeXay OpsMbIMH - Tynod. CMeXHbI ¢ HUM, OyOeT OCTphIid, TO ecTb

¢, =180° —135° =45°,

3agaya Ne 3
1. CoctaBhTe ypaBHEHHE TIPSAMOM, MmapaienbHol mpsimoir 5X +3y —7 =0 u mpoxossmei depes

Touky A(-2;6).

99



Pemenue

CocraBum ypaBHEHHE y4Ka HPSMBIX, TIPOXOJISIIIINX qepes TOUKY
A(-2;6).
y—6=Kk(x+2)
Haxoaum yrnoBoit ko3¢ (HUIMeHT JaHHOW IPSIMOIA:
3y=-5x+7,
5 7 5

=——X+—; kj=—=.
y=m3X Ty T3

5 . . .
Tak xax npsiMble apajienabHsl, TO K, = — 3 YII0BOM KOO GUIUEHT UCKOMOM MPSAMOIA.

. 5
HOI[CTaBI/IM HauACHHOC 3HAYCHUEC k2 =— g B YPABHCHHUC ITy4Ka IIPAMBIX:

y—6=k(x+2);
rocJie npeoopa3oBaHus MOIYUUM:
5x+3y—-8=0.

3agaua Ne 4
U3 touku A(-3;5) Ha psimyto X — 2y + 3 =0 onyuieH neprneHaukyisp. Hanucare ero ypaBHeHue.
Pemenne

CocraBuM YpaBHCHHUC Imy4Ka IPAMBIX, 180010),€021528111%0:¢ uepes3 TOYKY
A(—3 5).

y—-5=Kk(x+3).
Haiinem yrinosoii koaddunuent k, npsmoit X —2y +3=0;
—2y=—X-3;

y—1x+§'
21

k, =

2
1
2

1

YuuTeiBasg ycioBUE NEPHEHAMKYJISIPHOCTH MNPSAMBIX: kl == k_ , HallleM ypaBHEHUE MCKOMOM
2
psAMON
k, =-2.
y—-5=-2(x+3);
y+2x+1=0.
Otset: y+2Xx+1=0.

(I)opMa npeacTaBJCHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kpurepun onenkn:
Ouenka "oTJMYHO'" CTaBUTCA, €Cid padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOIEHHEM

HCO6XO,[[I/IMOI7I IOCICI0BATCIbHOCTHU ﬂeﬁCTBHﬁ; B OTBCTC NPABUIIBHO W AKKYPAaTHO BBIIIOJIHCHBI BCC
3allMCHU U BBIYMCJICHUS.

Ouenka "Xopouo' cTaBUTCs, €CIM BBHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JIOMYIICHBI
2-3 "HegouerTa.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yJAbTaThl U BBIBOJBI, B XOJI€
MpOBeIeHUS pabOTHI ObUTN JIOMYIEHbI OLTHOKH.

Ouenka ""Hey/10BJI€TBOPUTEIbHO'" CTaBUTCS, €CITM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
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BBITTOJIHEHHON YacTH pabOoThI HE MO3BOJISAET ClIENIaTh MPABUIILHBIX BHIBOJIOB.
Tema 4.2. [Ipsimble ¥ JIOCKOCTH B POCTPAHCTBE
IIpakTnueckoe 3ansaTne Ne 43
«Pemienne 3a1a4 Ha MapaJIIeJIbHOCTD MPSIMOM M IVIOCKOCTH

Henp padorbl: HayunThes pewmaTs 3ajaun Ha HapajuieIbHOCTh IPSIMON M IUIOCKOCTH, UCHOJIB3YS
IIPU3HAK NapAJUIEIbHOCTU IPSIMON U INIOCKOCTH.

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:

[1P61 BnageHne MeToAaMu AOKA3aTENbCTB, AITOPUTMAMHU PELICHHS 33aa4; yMeHue (GopMyIHpOBaTh
OIIpeJIeJIEHUs, aKCUOMbBI U TEOPEMBI, IIPUMEHSTh UX, MPOBOAUTH J0Ka3aTeNbHbIE PACCYXKIEHHS B XOJe
pelieHus 3a1ay;

I1P6Y9 ymeHue onepupoBaTh NOHATUSAMM: TOYKA, MPsIMas, IUIOCKOCTh, IPOCTPAHCTBO, JBYTPAaHHBIN
yToJ1, CKpeLIUBaIOIINECs NPsSMbIE, TapaJlIeIbHOCTh U MEPIIEH IUKYJISIPHOCTD MPSAMBIX U IJIIOCKOCTEH, yron
MEXy MPSIMBIMH, YTOJI MEXY MPSIMOHN M IJIOCKOCTBIO, YTOJI MEXY IJIOCKOCTSAMHU, PACCTOSHUE OT TOUKH
710 MJIOCKOCTH, PACCTOSIHUE MEX]y NMPSAMBIMH, PACCTOSHUE MEX]Y IJIOCKOCTAMU; YMEHHUE HCII0JIb30BaTh
IpU pelleHUM 3a/ad HM3Yy4YeHHble (DAaKTbl M TEOpeMbl I[UIAHUMETPUH; YMEHUE OLIEHUBATh pa3Mepbl
00BEKTOB OKPYKAIOIIETO MUPA;

[Pyl ymenue onepupoBaTh HOHATHAMM: OIpEENCHHE, aKCHOMa, TEOpeMa, CIIeCTBUE, CBOMCTBO,
MPU3HAK, JIOKA3aTeNbCTBO, PABHOCHIBHBIE (DOPMYIUMPOBKU; YMEHHE (OPMYIHPOBATH OOpaTHOE U
IIPOTHBOIOJIOXKHOE YTBEpXKJIEHUE, NPUBOAUTH IPUMEPHl M KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ
MaTeMaTHYeCKON MHAYKLIUHU; IPOBOAUTh JAOKA3aTeJbHbIE PAcCYKIECHUS NIPU PEIICHUHU 3aja4, OLIEHUBATh
JIOTHYECKYIO IPABUIIBHOCTD PACCyKICHUM;

[1Pyl4 ymeHue cBOOOJHO OnepUpoBaTh MOHATUSAMU: TOUYKA, MpsAMasi, IJIOCKOCTh, IPOCTPAHCTBO,
OTpPE30K, Jy4, IUIOCKUI YIroj, IBYrpaHHbINA yroj, TpeXIpaHHbIN yroJl, HepeceKaromecs, napauieabHble 1
CKpEILMBAOIIMECS TPsAMbIE, MapalIeIbHOCTh U MNEPHEHAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXIY MpSIMBIMU, YTOJ MEXKIy MPAMOM U IIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSIMHU; YMEHHE
UCIOJIb30BaTh MPH pEIICHUU 3a/lad U3y4yeHHbIe (DaKThl U TEOpPEMbl IUIAHUMETPHUH; YMEHHUE OLIEHHBATh
pa3Mepbl 0OBbEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEepUpOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHMKA, MPaBUIbHBIAH MHOIOTPAHHUK, NpHU3Ma, NUpamMuaa, Gurypa u MOBEPXHOCTh BpAILEHUS,
LWINHAP, KOHYC, 1map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHHs KOHYCA ¥ LIMIMHJPA, MapajuleIbHbIE OCH
WM OCHOBAHMIO, CEUEHHUE IIapa, IIOCKOCTb, Kacaromascsa ceppl, HUIUHAPA, KOHYCa; YMEHHE CTPOUTH
CeueHHe MHOTOTPaHHUKA, M300paxaTb MHOTOTPAHHUKH, QUTYpBl U TOBEPXHOCTHU BPALICHUS, UX CEUEHUS,
B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHATh CBOWCTBA T€OMETPUUECKUX QUTYD,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPENEICHUS N3y4aeMbIX (UTYp, BBIIBUTaTh TUIOTE3bl O CBOMCTBAX U
MpU3HAKaX TIeOMETPUYECKUX (Uryp, OOOCHOBBIBATH MWJIM OIPOBEpPraTb MUX; YMEHHE MPOBOAMUTH
KiIaccuukanuoo (Uryp MO pa3IUYHbIM IPH3HAKAM, BBIMNOJHATE HEOOXOAWMBIE JOMOJHUTEIbHBIE
MIOCTPOCHUS;

MarepunanbHoe ob0ecniedenne: VHauBuayanbHble 3aJaHUs, CIIPABOYHBIE MaTEPHAIIbl, KOHCIIEKTHI
JIEKITUH.

3aganue:

M- KOJIMYECTBO OYKB B UMEHU
N- KOJINYeCcTBO OYKB B (pamMHIINU
p- MecsILl pOKICHUS

3anmagaNel
Touka K He nexut B minockoctu kBajgpara ABCD. Touku M u P - cepeauns orpeskoB KB u KC.
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1). Kak pacnionosxensl npsimeie AD u MP?

2). Beruncaure quny orpeska MP, eciiu cTopoHa KBajipaTta paBHa 71 CM.

3amaua Ne2

OcnoBanue AD Ttpanerun ABCD naxonutcs Ha miockoctu P, a ocHoBanne BC otrctouT oT Hee Ha

— v et m+1
p cm. Haitiure paccTosiHie OT TOYKH MEPECEUCHHs AUAroHaneil 10 iockoctd P, ecm — =

—
3anaga Ne3
[TInockocts P mepecexaetr croponsl AB u AC TpeyronpHuka B Toukax B; m C; COOTBETCTBEHHO.
B1Cy mapannensna BC u paBHa # cM, a AC;: G, C = wmin. Haiitu BC.

IHopsiaok BbINOJIHEHUS PA0OTHI:

1. BHMMaTEeIpHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuuTe, 4TO B 3a/1a4€ JAaHO, CAEIANTE PUCYHOK.

3. Ilpoananu3upyiiTe yCclIOBHUE 3a/1aud, pacCyxkaas OT TOTO, YTO HYXKHO HaWTuU. BcomHure, kakue
TEOpeMbI U (POPMYIIBI TIOHATO0SATCS TIPU PEIICHUU 3a/1a4H.

4. Pemnre 3a7a4y. 3anuiimTe OTBET.

[Ipu pemeHnn 3amady Ha STy TEMY HCIOJB3YETCS ONpEeICHUE MapaUIeIbHbIX MPSIMOU H
IJIOCKOCTH, MPU3HAK MMapaIeIbHOCTH MPSMOM U TNIOCKOCTH, a TAK)KE BAIU 3HAHUS U3 TUIAHUMETPUU.

Xox pabdoThI:

3amaua Nel

Touku A, B, Cu D nHe nexar B omHol miockoct. K u M — cepenunsl otpe3koB BD u CD.

1) HWmerot nu oOmmme Touku npsimasi KM ¥ m1ockocTh, B KOTOPO#t nexkar Touku A, B u C?

2) Beruucnute nepumerp TpeyroiasHuka AKM, ecin paccTossHHE MEXIY KaKI0W mapol JTaHHBIX
TOYEK PaBHO § CM.

Jano: &, Aew, Bew e,
BK=KD, CM=MD,
AB=AC=BC=AD=BD=CD=8 cm
/ : 1) nepecekarorcst it KM u &
2) Hailtu Pagy

Pemenue:
1) Touxka K siBnsiercst cepeaunoit orpeska BD, Touka M- cepeauna otpeska CD. 3Ha4uT OTpe3oK
KM - cpennsis nunus tpeyronbauka BCD.

Ilo cBOMCTBY cpenHed IUHUU TpeyroyibHuKa EM||EBC, K =$BC . CnenoBarenpHo, oTpe3ok KM
napajieJieH MpsMoH, jexaileid B rockocTd. [lo mpu3Haky napajjienbHOCTH HPSIMOM M TIJIOCKOCTH,
oTpe30k KM U m10cKoCTh apajuiesibHbI, T.€. HE MEPECEKAIOTCA.

2)Puyae = AK + AM + KM

KM =>BC KM =4an

Paccmorpum tpeyromsauku ACD u ABD: AC=AD=AB=CD=BD, 1.e. ACD u ABD- paBHbIc
PaBHOCTOPOHHUE TPEYTrOJAbHUKH, a oTpe3ku AM u AK- MeamaHbl ¥ BBICOTBI 3THUX TPEYrOJbHHUKOB.
Haitnem >tu otpe3ku:

AK = AM = JACT — M

MC =4 cMm.

AR = AM =82 - 47 = B4 — 16 = V4B =43 cm

Pire =4+ 43 +4/3 =44 83
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3amaua Ne 2

OcnoBanne AD tpanenun ABCD naxoautcs Ha mitockoctH P, a ocHoBanue BC oTcrout oT Hee Ha

I

o o oA
5 cm. Halimure paccTosHuEe OT TOUYKHM NEPECEUEHUs AUaroHalie 10 miaockocTu P, ecnu et

A Jano:
! ABCD - tparerus,

a |\
— oA

T~ = =7 BB;=5cm, BB1LF

tE
Haiitu: paccrosiuie ot M 1o mmockoctu P

Pewenne

1) U3 touku M npoBenem k miockoct P nepnenaukynsip OM. CnenpoBarensno, OM- paccTosiHre
oT M 1o miockoctu P.

2) Paccmotpum AADM y ACEM

2BMC = £DMC Kak BepTUKaJIbHbBIE

£CBM = £ADM Kak HakpecTiiexaliue npu napauienbsbix npsmsix BC u AD u cexymieit BD.

3Hauut, AADM u ACEM 110100HBI U % = _ A

BM  £M
DA _7_, oA _ DM _aM _ 7

cF 3 €0 EM LM 3

™ I pM="gDEM=18D
B k| i ik

3) Paccmotpum AEE, D u AMGD
£0 — ofimu#, 2 BB, D = 2M0D = 90% = ABB, D ~ AMOD

BE _ BX
Mo MD
FF, _ ED _ 1D
MC  L7ED 7
7
MO =—ED
10

MO =—.5=35em.
ic

Ortser: 3,5 cm.
@®opma npeacTaBJieHUs pe3yJbTAaTa: BHIIOJIHEHHOE 33/I1aHHUE.

Kputepun onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCA, €clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HE0OXOIMMOM TOCTENOBATENBHOCTH JEHCTBHUIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCE
3aIUCH ¥ BBIYUCIICHUSI.

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

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISECT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MPOBEIEHUS paOOTHI ObUIH JOMYIIEHBI OIIMOKH.

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

Tema 4.2. [Ipsimble ¥ NJIOCKOCTH B IPOCTPAHCTBE
IIpakTyeckoe 3ansaTue Ne 44

«Pemenne 3a1a4 Ha NePNEHAUKYJIAPHOCTD NPSIMOM M IJIOCKOCTH
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Heap padorbi: HayunThca MCHOJIB30BATh MPU3HAK MEPHNEHIUKYIIPHOCTH MPSIMON M TIIOCKOCTH,
TEOPEMY O TpEX IEPIEHINUKYIIIpax MPH PEIICHUH 3a1a4.

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

[1PG1 BrageHne MeTOJaMU JOKA3aTEeNbCTB, aITOPUTMAMU PELLICHUS 3a]a4; yMEeHUEe POopMyIUpOBaTh
OIIpe/IeNICHUs, AaKCUOMbI U TEOPEMBI, IPUMEHATh UX, IPOBOAUTH JOKa3aTeNIbHbIE PACCYXIECHUS B XOJ€
pelieHus 3a1ay;

[1P69 ymenue onepupoBaTh MOHATHSAMH: TOYKA, MPsIMas, IUIOCKOCTh, IPOCTPAHCTBO, JBYTPAHHBIN
YTOJI, CKpEUIUBAIOIINeCs MpsSIMbIE, MAPAIICIbHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX U MJIIOCKOCTEH, yro
MEXy IPSIMBIMH, YIOJl MEXAY IPSIMON U IJIOCKOCTBIO, YTOJI MEXAY INIOCKOCTSIMH, PACCTOSIHUE OT TOUKU
710 TJIOCKOCTH, PACCTOSIHUE MEX]Y MPSAMBIMH, PACCTOSHUE MEX]Y IJIOCKOCTSMU; YMEHHE HCIIOJIb30BaTh
IpU peIIeHUH 3334 H3y4YeHHbIe (DAKTBI M TEOpeMbl IJIAHUMETPUHU; yYMEHHE OLEHHBATH pa3Mephbl
00BEKTOB OKPY’KAIOIIEr0 MUPA;

[IPyl ymeHue onepupoBarh MOHATUSAMU: ONPEIEIIEHUE, aKCUOMa, TEOPEMA, CJIEICTBUE, CBOMCTBO,
MPU3HAK, JI0KA3aTelIbCTBO, PABHOCHIIbHBIE (OPMYIUPOBKU; yMeHue ¢GopMyIupoBarb oOpaTHOE H
IIPOTUBOIOJIOKHOE YTBEPKACHUE, IPUBOJUTH IPUMEPHl M KOHTPIPUMEPHI, HCIIOJIB30BaTh METO]
MaTEeMaTHYeCKON MHAYKIUHU; IPOBOAUTH JAOKa3aTeNbHbIE PACCYKICHUS MPH PEIIeHUHU 3aja4, OLIEHUBATh
JIOTUYECKYIO MTPaBUIIBHOCTD PACCyKICHUI;

[1Py14 ymeHnue cBOOOJHO ONEpUpOBaTh MOHATHUSAMU: TOUKA, MpsAMasi, INIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIyY, IUIOCKUM yroJj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, NIEPECEKAIOIINECs, MTapaIebHbIE U
CKPEIMBAIOIINECS TPSAMBIE, MapalieIbHOCTh U MEPHEHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXAY MpSIMBbIMU, YTOJ MEXIy NpPSIMOM U IJIOCKOCTBIO, YIrOJ MEXIy IUIOCKOCTSIMH; YyMEHHE
UCIOJIb30BaTh MPH PEIICHUU 3a/lad U3ydeHHbIe (DaKThl U TEOpPEeMbl IUIAHMMETPHUH; YMEHHUE OLIEHHWBATh
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUPE; YMEHHE ONEPUPOBATH MOHATUSAMHU: MHOTOIPAHHUK, CEUCHHE
MHOTOTpaHHUKA, MPaBUIbHBIA MHOTOTPAHHUK, MpHU3Ma, MUpamuaa, GUrypa u MOBEPXHOCTh BpAIICHHUS,
LWIMH]IP, KOHYC, map, cdepa, pa3BepTKa IOBEPXHOCTH, CEYEHUS KOHYCa U LIWJINHAPA, apauieIbHble OCH
WM OCHOBAHHIO, CEUEHHUE IIapa, TIOCKOCTb, Kacawlasics cepsl, HIUIUHAPA, KOHYCA; YMEHHE CTPOUTH
CeueHUEe MHOTOTpaHHHUKa, 1300pakaTb MHOTOI'PaHHUKHU, (PUTYPBI U TIOBEPXHOCTH BPAIEHMS], UX CEUEHUS,
B TOM YHCJI€ C TOMOIILBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHSITh CBOWCTBA T€OMETPHUUECKUX (QUTYP,
CaMOCTOSITENIbHO (POPMYJIUPOBATh ONpPEAEIEHUS U3y4aeMbIX (UTYp, BBIABUTaTh TMIIOTE3bl O CBOMCTBAaX U
NPU3HAKAX TeOMETpUYECKUX (Uryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; yMEHHE MPOBOIUTH
KJIacCupUKalnio (GUIyp MO pa3IU4HbIM [pPHU3HAKaM, BBINOJIHATH HEOOXOJUMBIE JIOTIOJIHUTEIbHBIE
IIOCTPOCHHS;

[1Pyl5 ymenue cBoOOAHO ONEepUpOBaTh MOHATHIAMM: IUIOUIAAb GUTYpPbI, 00beM (UTYpbI, BETUYHHA
yria, pacCTOSHHE OT TOYKH JO IUIOCKOCTH, PAacCTOSHHE MEXKIY MNPSMBIMH, PAacCTOSHHE MEKIY
IJIOCKOCTSIMU, IIJIOLIAa/b Cepbl, IIIOMIA b TOBEPXHOCTH MUPAMMU/IBI, IPU3MBbI, KOHYCA, LIHUJIUHIPA, 00beM
Ky0a, MpsIMOYroJbHOIO MapajuieNenunesna, TUpaMuabl, MPU3Mbl, LUIMHIpA, KOHyca, ILIapa; yMEHUe
HaxOJIUTh OTHOIIEHHE 0OHEMOB MOIO0HBIX UTYP.

MarepunanbHoe obecniedeHue:

NnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MaTepUaIbl, KOHCTIEKTHI JIEKIIHHA.

3aganue:

M- KOJIMYECTBO OYKB B UMEHU
N- KOJINYeCcTBO OYKB B (pamMHIINU
p- MecsIL pOKICHUS

3amaualNel

Jan pom6 ABCD. U3 Touku mepeceueHuss ero amaroHaieil mposeneH orpe3ok OF, Tak, uto
AF =¢F, BF=DF. Jlokaxute, uro OF mnepneHOuKyIsipeH IUTOCKOCTH pomba, oTpe3ok AC
neprneHuKynsapeH miockoctu BDF.
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3agaua Ne2

Jlan paBHOOeApeHHbIN TpeyrosbHuk ABC. AC = BC= n cm, AE = m+ 3 cM. U3 Bepmnbl yrina C
MPOBEJICH K MIIOCKOCTH nepneHaukyisip CD, paBubiii ¢ cM. Haitgute paccrosiHie ot Touku D 10 CTOpOHBI
AB.

3anaga Ne3

Touku AuBnexxar B  minockoctu o, M—  Takags  Touka B NIPOCTPAHCTBE, IS
KOTOpOl AM = wm , EM = = 1 OpTOroHaJIbHAs MPOEKIUS Ha IIOCKOCTh o 0Tpe3ka BM B Tpu pasza Gosblie
OpPTOTOHAJILHOM NPOEKLUMU Ha 3Ty IUIOCKOCTh oTpe3ka AM . Haiinute paccrosHue ot Touku M 1o
IJIOCKOCTH d .

3anaga Ne 4

Bricota mpsimoyrosisHOro TtpeyroibHruka ABC, omynieHHas Ha THIOTEHY3y, paBHa P cm. U3
BepmHbI C IpSIMOTO ~ yriia BOCCTaBIeH K IUIOCKOCTH  TpeyroibHuka ABC mepnenmaukymnsp CM,
npuyeMm £M = m+n cm. Haitnure paccrosinue ot Touku M 110 runorenyssl AB.

I[opsiaok BbINOJIHEHUS PA0OTHI:

1. BHMMaTEeIpHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuuTe, 4TO B 3a/1a4€ JIaHO, CAEJIANTE PUCYHOK.

3. [Ipoananu3upyiite ycioBue 3aJayu, paccyxjaas OT TOrO, YTO HY>KHO HalWTu. BcmoMHuTe, Kakue
TEOpeMbI U (DOPMYITBI TIOHATO0SATCS TIPU PEIICHUH 3a/1a4H.

4. Pemre 3aaa4y. 3anuiinTe OTBET.

[Ipu pemieHnn 3agady Ha 3Ty TEMY HUCHOJB3YETCSl ONpPEIEICHHE MEPHEHIUKYISIPHBIX NPAMON U
IJIOCKOCTH, IPU3HAK MEPHEHAUKYISIPHOCTH IPSIMON U TUIOCKOCTH, TEOPEMBI O TpeX MEepPHEeHAUKYIIpax, a
TaKKe BalllM 3HAHUSA U3 IUITAHUMETPUU

Xoa paGoTsI:

3ajaua |

W3 touku mepeceuenus auaroHaiei napauienorpamma ABCD mposenen orpezok OM Ttak, 4uro
M4 = MCME =MD, Jlokaxkute, 4To 0Tpe30k OM neprneHuKyIspeH MI0CKOCTH apajuieorpaMma.

Jlano:
M ABCD - mapammenorp asm
ACNED =0
D c MA=MC ME =MD
0 Jlokazarp: GM-L{AECD)
A B
JlokazaTenbCcTBO

1) Paccmorpum tpeyronmpHukn AOM u COM. OM - oOmas cropona, Ma=MC no
YCIIOBHIO, A0 = 0OC 110 CBOMCTBY AMAaroHaJel mapajienorpaMMa. 3Ha4uT, TPEYTOJIbHUKU PAaBHBI IO TPEM
CTOpOHAaM, T.e. AAQM = ACOM. CnenoBarenbHo, £LAOM = £COM.

T. K. 9TH yIJIbI CMEXXHBIE U PABHBIE, TO OHU PABHBI 11O 90°, T.e. OM L AL,

2) Paccmotpum tpeyronbHukn BOM m DOM. OM - oOmas cropona, ME =MD 1o ycinoBHIo,
B0 = 0D no cBOMCTBY IMaroHajiey napajenorpaMma. 3Ha4uT, TPEYTOJIbHUKH PABHBI IO TPEM CTOPOHAM,
T.e. ABOM = ADCOM. CnenoBaTenbHO, £BOM = 2D0OM,

T. K. 3TH yIJIBI CMEXHBIE U PABHBIE, TO OHU PABHBI 110 90°, .e. OM LBD.
3) O L AC,

OM L BD} = OM L (ABCD ] oo mpmsHary Dep Il HAHKFAPHOCTH OpAMof H [0 CHOCTH.

3anaya 2
Croponsl TpeyronapHuka 10 cM, 17 cm u 21 cM. M3 BepiinHbl O0JIBIIETO yIila 3TOTO TPEYTOJIbHHUKA
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IIPOBEJEH MEPNEHAMUKYISAP K €ro IUIOCKOCTH, paBHbIM 15 cM. Haiinure paccTosiHME OT €ro KOHIIOB 10
OOJIBIIIEH CTOPOHBI.
Jano:
, AABC,AE =10 o, BC = 17 e, AC = 21ema
- BDL{AB(), BD = 15em
- : =l Hatitu paccrostaue ot B u D o AC

Pemrenue
1) JomoaHuTENbHOE MOCTPOSHUE: TMpoBeaeM BM L AC,

3nauut, BM- paccrosaue ot B 1o AC.
DM — garmoHHas

BM — mpoerpia marotonsed = DM L AC = DM — paceroaune oT D go AC,
EIM L AL,

2) Jlns Toro, yToObl HaiiTh BbicoTy BM tpeyronpauka ABC, BbIUMCIMM CHayaja €ro IJIouiajb,
e+b+c

ucnons3ys Gopmyny Iepona 5, =g p—ol - (p—8) (p—rc), p= -

LE+17+21
p=—7fp = 24 oM

Sapr =of 2% (24 — 100 - (24 —17) (24 — 21) = /24 - 14 - 7 - 3 = Bdem’

3) 3anumem GopMyIly Ul BBIUMCIECHUS IO &, = i oh

[Tpumenum 3Ty GopMyiny K HallleMy TPEYTOJIbHUKY: & ,4mc = ?AC - EM.

o . _ 23gac
Beipasum u3 atoit popmynst BM: - BM ===

BM =2 =5 a
21
4) Paccmotpum TpeyronibHUK BDM- npsMoyronbHbli, T.K. ED L (AEL),
ITo Teopeme Iudaropa naitnem DM:
DM? = BD® 4 BM?
DM? =15% + 8% = 289
DM =289 = 17 em
OTBeT: pacCTOSHMS OT KOHIIOB NIEPIIEHAUKYJIIsIpa 10 cTopoHbl AC paBHbI 8 cM 1 17 cm.

(I)opMa npeacTaBJCHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kputepun onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCA, €CliM paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HE0OXOIMMOM TOCTENOBATENbHOCTH JEHCTBHIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIUCH ¥ BBIYUCIICHUSI.

Ouenka "Xopouo' cTaBUTCs, €CIM BBHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JIOMYIICHBI
2-3 HemoueTa.

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €CliM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJIACT MOJYYUTh NPAaBUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

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

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE

IIpakTuyeckoe 3ansaTue Ne 45

«PemieHne 3a1a4 HA IPUMEHEHUE TeOPEM O TPEX MepIeHAUKYJISAPax»
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Heap padorbi: HayunThca MCHOJIB30BATh MPU3HAK MEPHNEHIUKYIIPHOCTH MPSIMON M TIIOCKOCTH,
TEOPEMY O TpEX IEPIEHINUKYIIIpax MPH PEIICHUH 3a1a4.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1P61 BnageHue MeTO1aMM JT0KA3aTENbCTB, AITOPUTMAMH PEIICHUS 3a7a49; YMEHHE (OPMYITHUPOBATH
OnpeJeleHUsl, aKCUOMbI U T€OPEMBI, IPUMEHATh UX, MPOBOJUTH J0Ka3aTeIbHbIE PACCYKIICHUS B XOJE
pelieHus 3a1ay;

ITPGY9 ymeHue omepupoBaTh MOHSATHUSAMH: TOUYKA, MPsSMasi, TUIOCKOCTh, MPOCTPAHCTBO, IBYTPAHHBIN
YTOJ1, CKPEIIUBAIOIIHUECS TPSIMBIC, IMAPAICILHOCTh U TIEPIICHAUKYISIPHOCTh MPSIMBIX U TUIOCKOCTEH, yroJ
MEXy MPSIMBIMU, YTOJ MEXKIY MPSIMON U TUIOCKOCTBIO, YTOJI MEXK]Y TUIOCKOCTSIMHU, PACCTOSIHUE OT TOUYKHU
JI0 TUIOCKOCTH, PACCTOSIHUE MEXY MPSIMBIMH, PACCTOSHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCITOIH30BATh
IpU PEUICHUM 337a4 HW3ydeHHbIe (PAKTBI M TEOpPEeMbl IIAHUMETPUHU; YMEHHE OILICHUBATH pPa3MEphI
00BEKTOB OKPYKAIOIIEr0o MUPA;

[TPG12 yMeHUe BBIYUCISITH T€OMETPUYCCKHE BETUYHHBI (JUTMHA, YroJl, IUIOMadh, 00beM, TUIOIIAIh
MMOBEPXHOCTH ), UCIIOJIb3YsI H3YUYCHHBIC (DOPMYJIbI M METO/IBI;

[IPyl ymenue omepupoBaTh MOHSATHSMU: ONpEIEICHUE, aKCHOMa, TEOPEMa, CJIEICTBUE, CBOMCTBO,
MPHU3HAK, JI0KA3aTeJIbCTBO, PABHOCHIIbHBIE (DOPMYIHPOBKU; yMeHHE GOPMYyIUpoOBaTh OOpaTHOe H
MIPOTUBOIOJIOKHOE YTBEPXKJEHUE, TPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, HCIOIB30BaTh METO
MaTeMaTHYeCKON MHAYKIMHU; IPOBOAUTD JAOKa3aTeJIbHbIE PACCYXKICHUS MPHU PELICHUH 3a/1ad, OI[CHUBATh
JIOTUYECKYIO MPABHIIBHOCTD PACCYKICHUN;

[1Pyl14 ymenue cBOOOJHO ONMEpUPOBATh MOHATUSMU: TOUYKA, MpsAMasi, IIOCKOCThb, MPOCTPAHCTBO,
OTPE30K, JIyY, TUIOCKUI yroJj, ABYTPAHHBIN yroj, TPEXTPAHHbBIN YroJl, NEPECEKarOIIUeCs, TapauieIbHbIEC U
CKPEIMBAIOIINECS TPSAMBIE, MapalieIbHOCTh U MEPHEHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXIY TpPSIMBIMH, YTOJd MEXIYy NPSIMOM W TUIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSAMH; YMEHUE
UCIOJIb30BaTh MPH PEIICHUU 3a/lad u3ydeHHbIe (DaKThl U TEOpPEeMbl IUIAHMMETPHH; YMEHHUE OLIEHHUBATh
pa3Mepbl 0OBEKTOB B OKPYKAIOIIEM MHPE; YMEHHE ONEPUPOBATH MOHSATUSMU: MHOTOTPAHHHK, CEUEHUE
MHOTOTpaHHHKA, NMPaBUIbHBIA MHOTOTPAaHHUK, NpU3Ma, MupaMuia, Gurypa u moBEpXHOCTh BpAIICHUS,
HUJTUHIP, KOHYC, 1map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHHUsI KOHYCA U UINHAPA, MapauieIbHbIE OCH
WM OCHOBAHHIO, CEUEHHUE MIapa, TNIOCKOCTbh, Kacawlasics cepsl, HIUIUHAPA, KOHYCa; YMEHHE CTPOUTH
CEYCHHE MHOTOTPAaHHHKA, U300pakaTh MHOTOTPAHHUKH, (GUTYPHI M TIOBEPXHOCTHU BpAIICHUS, UX CEUCHHUS,
B TOM YHCJIE C MOMOIIBIO JIEKTPOHHBIX CPEACTB; YMEHHE MPUMEHSTh CBOMCTBA T€OMETPUUYECKUX (UTYD,
CaMOCTOATENILHO (POPMYJIHPOBATH OMPEIEICHUS U3y4yaeMbIX (DUTYpP, BBIIBUTATh TUIIOTE3bl O CBOMCTBAX U
MpHU3HAKaX TeOMETPUYECKUX (Uryp, OOOCHOBBIBATH WM ONPOBEpPraTh MX; YyMEHHE MPOBOJIUTH
Kiaccupukanuio (GuUryp mo paszaudYHBIM TPHU3HAKAM, BBITOJHATH HEOOXOIUMBIE JOMOJHUTEIHHBIC
MMOCTPOEHUS.

MarepuajnbHoe o0ecnieyeHue:

WNHnuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUalIbl, KOHCIIEKTHI JIEKIIH.

3aganue:

M- KOJIMYECTBO OYKB B UMECHHU
N- KOJIM4YeCcTBO OYKB B (paMUITHH
p- Mecs1 poxXACHUS

3amagaNel

Han pom6 ABCD. U3 Touku mepecedeHus ero auaroHaiei mposeaeH orpe3ok OF, Tak, uyto
AF =€CF, BF=DF. Jlokaxute, uro OF nepneHaukyaspeH IUIOCKOCTH pomba, oTpe3ok AC
nepneHauKyIsiper miockoctu BDF.

3anaya Ne2

Han paBHOOenpeHHblit TpeyroabHuk ABC. AC = BC = n cMm, 4B = m+ 5 cM. U3 Bepmunbl yrioa C
MPOBEJIEH K IUIocKOCTH nepneHaukyisip CD, paBubiit # cM. Haliaure paccrosiaue ot Touku D 10 cTOpOHBI
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AB.

3amaua Ne3

Toukn AuB nexar B  miockoctua,M  — Takas TOuka B  IPOCTPaHCTBE, IS
KOTOpOH AM = m , BM = v 1 OPTOTOHAJIbHAS MPOEKIMS HA IIOCKOCTh o 0Tpe3ka BM B Tpu paza Gombiue
OpPTOTOHAJILHOM NPOEKUMU Ha 3Ty IUIOCKOCTh oTpe3ka AM . Haiinure paccrosHue ot Touku M 1o
IIJIOCKOCTH ¢ .

3agaua Ne 4

Beicota npsimoyrosneHoro tpeyrosnbHuka ABC, omymieHHas Ha runoteHy3y, paBHa P cMm. U3
BepmHbI C IpSIMOTO ~ yriia BOCCTaBIeH K IUIOCKOCTH  TpeyroibHuka ABC mepnenaukynsp CM,
npuueM M = m+n cMm. Haligute paccrosiHue ot Touku M 1o runorenyssl AB.

Iopsinok BbINOJIHEHHSI PAa0OTHI:

1. BHUMaTeabHO IPOYUTANTE YCIOBUE 3a/1a4H.

2. 3anummTe, YTO B 3aJla4e JaHO, CAeIaiTe PUCYHOK.

3. [Ipoananu3upyite yclOBUE 3a/1auu, pacCyxkaasi OT TOTO, UTO HYXHO HaiTh. BcomuuTte, kakue
TeopeMbl U (POPMYIIbI TOHATO0ATCS MPU PELICHUH 33/1a4H.

4. Pemre 3aaa4y. 3anuiinTe OTBET.

[Ipu pemieHun 3amad Ha 3Ty TEMY HUCIIOJIB3YETCS ONpENEICHUE MEPICHIUKYISIPHBIX MPSIMON U
IJIOCKOCTH, MPU3HAK MEPIEHIUKYISIPHOCTH MPSIMON U MIIOCKOCTH, TEOPEMBI O TPEX MEPIEeHIUKYIIpax, a
TaKKe BalllM 3HAHUSA U3 IUITAHUMETPUU

Xoxa paboThI:

3anaua

Breicota mpsmMoyromsHOTO TpeyroiapbHuka ABC, omymeHHass Ha THIOTEHY3y, paBHa 9.6. U3
BepimnHbl C IpsIMOro  yria BoOcCTaBlIeH K IUIOCKocTH — TpeyronbHuka ABC nepnenauxymsp CM,
npuyem CM = 28. Haiigure paccrosiaue oT Touku M 1o runorenysst AB.

Pemenue

[IpumenuTe TeopemMy o TpeX MEepPHEeHIUKYIIpax.

ITycts CK - BbICOTA JaHHOTO MpPSIMOYrOJBHOTO TpeyroibHuka. Torna MK - HakioHHas K
mwiockoctu TpeyroiabHuka ABC, a CK - oproronambHash MpPOEKIUS 3TOW HAKIOHHOH Ha TUIOCKOCTH
tpeyronpauka ABC. Tak kak CK-+-AE, TO 10 TeopeMe O TpeX MEePIEHAUKYIsApax MK - AE. 3HauuT, AIHMHA
orpe3ka MK paBHa PacCTOSTHUIO oT touku M no npsimoii AB. "3 MIPSIMOYTOJIBHOTO
tpeyroasHuka MCK o teopeme Iludaropa Haxoaum, 4ro

MK = R + €M7 = 087+ 287 = 29.6.

OtBer: paccrosiHue oT Touku M 1o runorenyssl AB pasHo 29.6.

(I)opMa npeacTaBJICHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kputepun onenkn:

Ouenka "oTJMYHO'" CTaBUTCSA, €clM paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HE0OXOIMMOM TOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIUCH ¥ BBIYMCIICHUSI.

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

Ouenka "yI10BJIeTBOPHUTEJIBHO'" CTAaBUTCS, €CliM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISACT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MPOBEICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/0BJIETBOPUTEIBLHO' CTaBUTCS, €CITU pab0Ta BBHIMOJHEHA HE TIOJHOCTHIO WM 00BEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISET CAENATh MPABUIIBHBIX BBHIBOJIOB.

Tema 4.2. [Ipsimble ¥ IJIOCKOCTH B POCTPAHCTBE
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IpakTnyeckoe 3ansitue Ne 46
«Pemenne 3a1a4 Ha MapaNIeJIbHOCTD IJIOCKOCTEN»

Heap padorbi: HayunThcs HMCHOJIB30BATh MPHU3HAK NAPaUICIbHOCTH IJIOCKOCTEM M CBOMCTBA
napajvieJIbHbIX IJIOCKOCTEH MpU pelIeHUH 3a/1a4.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

[1PG1 BrajgeHne MeTOAaMU OKA3aTEeNbCTB, AITOPUTMAMU PELICHUS 3a7a4; yMeHHe (popMyIHpoBaTh
OIPCACIICHUA, AKCUOMBI U TCOPCMBbI, IIPUMCHATHL UX, MPOBOAUTHL AOKA3ATCIBHBIC PACCYKICHHA B XO/C
pelieHus 3a1ay;

[1P69 ymenue onepupoBaTh MOHATHUSAMH: TOYKA, MPsIMas, IUIOCKOCTh, IPOCTPAHCTBO, JBYTPAHHBIN
YTOJI, CKpeUIUBAIOIINecs MpsMbIe, MapaJlIeIbHOCTh U NEPIEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEH, yro
MCXKAY NPsAMBIMHU, YIOJI MCKAY HpHMOfI H INIOCKOCTBIO, YT'OJI MCXKAY INIOCKOCTAMU, PACCTOAHHUEC OT TOUYKU
710 TJIOCKOCTH, PACCTOSIHUE MEX]Y MPSAMBIMH, PACCTOSHUE MEX]Y IJIOCKOCTSMHU; YMEHHE HCIIOJIb30BaTh
OpU pelIeHUH 3a/1a4 HM3y4YeHHbIe (DAKTbI M TEOpeMBbl IUIAHUMETPUHU; yYMEHHE OIEHHBATH pa3Mepsl
00BEKTOB OKPYKAIOIIEr0 MUPA;

[IPyl ymenue omepupoBaTh MOHATHUSMU: OINPEICICHUE, aKCUOMa, TeOpeMa, CJIEICTBUE, CBOMCTBO,
MPHU3HAK, JI0KA3aTeJIbCTBO, PABHOCHIIbHBIE (DOPMYITHPOBKU; yMeHHE GOPMYyIUpOBaTh OOpaTHOe H
IIPOTUBOIIOJIOKHOE YTBEPKICHUE, IIPUBOAUTHE IIPUMEPHI U KOHTPIPUMEPHI, HCIIOIB30BATH METOJ
MaTeMaTHYeCKON MHAYKIUHU; IPOBOAUTH JAOKa3aTeNbHbIE PACCYKICHUS MPH PEIIeHUHU 3aja4, OLIEHUBATh
JIOTUYECKYIO MPABHIIBHOCTD PACCYKICHUN;

[1Pyl4 ymenue cBOOOJHO ONMEpUPOBATh MOHATUSMU: TOUYKA, MpsAMasi, IIOCKOCThb, MPOCTPAHCTBO,
OTPE30K, JIyY, IIIOCKUM yroJj, ABYTPAHHBIN yTOJl, TPEXIPAHHBIN YTOJI, IEPECEKAOIINECS, TApAIIICIbHbIC U
CKPEIMBAIOIINECS TPSAMBIE, MapalIeIbHOCTh U MEPHEHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXIYy HPSIMBIMHM, YOI MEXAYy IPSIMOM M IUIOCKOCTBIO, YIrOJI MEXAY IUIOCKOCTAMM; YMEHHUE
UCIIOJIb30BaTh MPH PEIICHUU 3a/lad M3ydeHHbIe (PAKThl U TEOPEMBI MJIAHUMETPUU; YMEHUE OIICHUBATh
pasMEpPbL 00BEKTOB B OKpY’KaromeM MHUpE; YMCHHUEC OINCPHUPOBATH NOHATUAMU. MHOI'OIPpAaHHUK, CCUCHHC
MHOTOTpaHHHKA, MPaBUIbHBIA MHOTOTPAaHHUK, TpU3Ma, MupaMuia, Gurypa u MoBEPXHOCTh BpAIICHUS,
LHUTUHIP, KOHYC, mmap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHUs KOHYCa U MWIUHAPA, apajuieIbHbIe OCH
WM OCHOBAHHIO, CEUEHHUE IIapa, TNIOCKOCTbh, Kacawlasics cepsl, HIUIUHAPA, KOHYCA; YMEHHE CTPOUTH
CeueHHEe MHOTOTpaHHHUKa, 1300pakaTb MHOTOIPaHHUKHU, (PUTYPHI U TOBEPXHOCTH BPAILEHUS], UX CEUEHUS,
B TOM YHCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE MPUMEHSATh CBOWCTBA T€OMETPUIECKHUX (PUTYD,
CaMOCTOATENILHO (POPMYJIHPOBATH OMPEIEICHUS U3y4yaeMbIX (PUTYpP, BBIIBUTATh TUIIOTE3bl O CBOMCTBAX U
MpHU3HAKaX TEOMETPHUUECKUX (Uryp, OOOCHOBBIBATH WM ONPOBEPraTh HX; YyMEHHE MPOBOJIUTH
KJ'IaCCI/I(l)I/IKaHI/IIO (1)I/Il"yp 0 pas3jiMuHbIM IIpHU3HAKAaM, BBIIIOJIHATH HGO6XO)II/IMI>IC JOITIOJIHUTCIIbHBIC
MMOCTPOEHUS.

MarepuajnbHoe o0ecnieyeHue:

WNHnuBuayanbHbIe 3a/1aHMs, CIIPABOYHBIE MATEpUaIbl, KOHCIIEKTHI JIEKIIHI.

3aganme:

M- KOJIMYECTBO OYKB B UMECHHU
N- KOJIM4YeCcTBO OYKB B (paMUITHH
pP- Mecs1 poxXACHUS

3amauga Ne 1

Mexny IByMsl MapajyiedbHBIMH TIJIOCKOCTAMH 3aKJIIOYEH OTPE30K, JUIMHOM m+ 1 cM. Halnure
MIPOEKIINN ITOTO OTPE3Ka Ha KAXKAYIO INIOCKOCTh, ECIIM PACCTOSTHUE MEXAY IJIOCKOCTSIMU PaBHO # CM.

3anada Ne 2

IInockoctu M u P mapamiensHbl. 3 Touek A m B muiockoctn M mpoBeneHsl K IUIOCKOCTH P
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HaKJIOHHBIE AC = m+n cM Hu BED = m+n -3 cM. [lpoekiusa HakinoHnHot AC Ha OJHY M3 TUIOCKOCTEH
paBHa m cM. Uemy paBHa NpoeK1Us HakiIoHHOW BD?

3agaua 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 , pazHocTs npoekiuii AC u BD Ha onHy u3
IJIOCKOCTEH paBHa = 1M . HailauTe 1uHbI 3TUX OPOEKIUI U pacCTOSTHUE MEXAY MIIOCKOCTSIMHU.

I[Hopsiok BbINOJIHEHUS PAOOTHI:

1. BHMMaTEIpHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuuTe, 4TO B 3a/1a4€ JAHO, CAEIANTE PUCYHOK.

3. Ilpoananu3upyiiTe yclIOBHUE 3a/1aud, pacCyxkaas OT TOTO, YTO HYKHO HaWTu. Bcnomuure, kakue
TEOpeMbI U (DOPMYIIBI TIOHATO0SATCS TIPU PEIICHUH 3a/1a4H.

4. Pemnre 3aa4y. 3alnuIlInTe OTBET.

[Ipu pemenun 3agady Ha 3Ty TEMYy HCIOJIB3YETCS OMNPENEICHUE MapalIeNbHbIX IIOCKOCTEMH,
MIPU3HAK MapajjIeIbHOCTH IIOCKOCTEH, TEOPEMBI O NTapasuIeIbHBIX IUIOCKOCTSIX, & TAKXKE BaIllM 3HAHUS U3
MJIAHUMETPUHU

Xoa paGoTsI:
3agaua Ne 1
Mexny OByMs NapauiedbHbIMU IUIOCKOCTSIMHU 3aKiIlO4eH OoTpe3ok, anuHoi 10 m. Haiigure
MPOEKIUH 3TOI0 OTPE3Ka Ha KAXK/YIO IJIOCKOCTh, €CIIM PACCTOSIHUE MEXKIY IUIOCKOCTSIMH PaBHO 8 M.
Hano:

o
/ Haiitu npoexniuu AC
c B /
i

Pemenne

1) Tak Kak MJIOCKOCTH MapajuielbHbl, TO PACCTOSIHHE MEXIYy HUMH - 3TO neprneHaukyisp AC.
IToctpoum npoeknuto orpeska AB Ha rutockocTs £. 310 oTpe3ok BC.

2) Paccmorpum tpeyronbHuk ABC- npsMoyronbHBbIil.

ITo Teopeme [Mudaropa AE* = AC* + B

L

AC? = AB? —BC?
ACt =10% — 82 =100 — 64 = 36
AC=6 cm.

Tak Kak mI0CKOCTH HapaJlyICJIbHBI, TO MIPOCKIHUU OTPE3Ka HA 3TU IINIOCKOCTHU 6y,Z[YT PpaBHBI.

3anaya Ne 2

[Tnockoctu M u P mapamnensubl. U3 Touek A u B mimockoctu M mpoBesneHbl kK miiockoctu P
HakioHHble AC= 37cm u BD=125 cm. Ilpoekuus HaknonHoit AC Ha oJHy U3 IJIOCKOCTeH paBHa 12 cM.
Uemy paBHa npoeknns HakIoHHONH BD?

Jano: M| P, AeM,EeM

ot AC =37 @, BD = 125
A B AE LP.BK LFCE=12m
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Haiitu: KD

Pemenue

1) Paccmorpum Tpeyroabauk ACE- NpsMOyroibHBIA.
ITo Teopeme [Mudaropa AC* = AE® + CE*

AE? = ACP —CE?  AE® =377 — 127 = 1369 — 144 = 1225
AE=35 cm.

2) Paccmotpum TpeyronbHuK BKD- npsMoyroyibHBIN.
ITo Teopeme [Mudaropa BD? = KD? + BX?

En? =BD* —BE* AE=BK kak paccTosiHUs MeX1y MapajjielbHbIMU IUIOCKOCTSIMH.
KD? =125% — 357 = 15625 — 1225 = 14400

KD= 120 cm.

Otsert: npoekuusi BD paBua 120 cwm.

3anaua Ne3

Mexny aByMs lapauieIbHbIMA TUTockocTssMu P Q mpoBenenst otpesku AC 1 BD (Touku A u
B nexar B minockoctu P), AC=13 cM, BD=15 cm, cymma npoexiuit AC u BD Ha onny u3 miiockocten
paBHa 14 cm . Haiiaure qyinHbI 3TUX MPOEKLUMH U PACCTOSIHUE MEXAY IUIOCKOCTSIMHU.

A B/ }/

Hano: @Il P,.AEP.EEF
AU =13, BD =15 am
AE LQBK L QCE+ DK = 14

Haiitu: CE, AE, DK
Y o

Pemenne
1) Paccmorpum tpeyronbsHuk ACE- npsSMOyrosbHbIi.
ITo Teopeme [Tudaropa AC* = AE® + CE?
AF? = AC? — CEP
[Tycts CE = x, Torma DK=14-x.
AF? =169 — «F
2) Paccmotpum Tpeyronbauk BDK- npsimoyronsHbIi.
ITo Teopeme ITudaropa ED? = BE? + DE?

EX® = BED® — D&*
BR? =225 — (14 —x)% = 225 — 196 + 285 —x® =20 4 28y — «°
AE=BK, kak paccTosiHus MEXy NapaiebHbBIMU IIOCKOCTAMHU
3HaUNUT,
169 —x? =29 4+ 28x — ¢
28x = 140
x=5
CE=5 cm, DK=14-5=9 cm
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AE =+/169 — 25 =144 = 12 em

OTBeT: pacCTOSIHUE MEXIY MIOCKOCTIMHU 12 CM, MPOEKIIMU HAKJIOHHBIX 5 CM U 9 cMm.
dopMma npeacTaBJieHUs pe3yJbTATa: BHIIOJIHEHHOE 33/1aHNUE.

Kpurepun oneHku:

Ouenka "oTau4HO" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIIOJICHUEM
HE0OXOIMMOM MOCIEN0BATEIbHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIKCH, BEIYUCIICHUS, PUCYHKU U TPaQUKH.

Ouenka '"xopomo' CTaBUTCs, €CIM BBIOJTHEHBI TPEOOBaHUSI K OIEHKE "OTIWYHO", HO JOIYIICHBI
2-3 Heyouera.

Ouenka "ya0BJIETBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISECT MOJYYUTh NpPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKH.

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

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
IIpakTuyeckoe 3ansaTue Ne 47
«Pemenue 3a1a4 Ha IBYrpaHHbIE YIJIbD)

I_Ie.m, paﬁDTLIZ Hay‘lI/ITBCH pemars 3aJa4d Ha IIPHUMCHCHUC MOHSITHHI yriia MExAay HpHMOﬁ n
IJIOCKOCTBIO, IBYT'PAHHOTO yIJjid, yIjia MCXKAY INIOCKOCTAMM.

Boinosinenue padorsl cnocodcTBYeT GOPMHUPOBAHMIO:

[1PG1 BrageHne MeTOIaMH TOKA3aTENbCTB, aJITOPUTMAaMU PEILICHUS 3a7a4; yMEHHE (OPMYyINpPOBATh
OTpeelIeHUsI, aKCUOMBI M T€OPEMBI, IPUMEHATh WX, MPOBOJUTH J0Ka3aTEIbHBIE PACCYKIICHUS B XOJE
pelieHus 3aay;

[TPGY9 ymenue omepupoBaTh MOHATHUSMU: TOUYKA, MPsAMasi, TUIOCKOCTb, MPOCTPAHCTBO, JIBYTPAHHBIN
yroJ1, CKpEIMBAIOLIUECS MPAMbIE, TAPAILIEIbHOCTh U MEPIEHAUKYISIPHOCTD NPSIMBIX U IJIOCKOCTEH, Yro
MEXy MPSIMBIMU, YTOJ MEXKIY MPSIMOU M TUIOCKOCTBIO, YTOJI MEKY TUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU
JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY MPSAMBIMU, PACCTOSTHUE MEXAY MJIOCKOCTSIMHU; YMEHUE UCIIOIb30BATh
MpU pEelIeHUH 3aJad HM3y4YCeHHbIE (AKTBl W TEOPEeMbl IJIAHUMETPUHU; YMEHHUE OIICHHBATh pa3Mepbl
00BEKTOB OKPYKAIOIIEr0 MUPA;

[TP612 ymMeHu€e BBIYUCIATH TEOMETPUUECKUE BEITUYUHBI (JIJIMHA, YTOJl, TUIOIaaAb, 00BEM, TUIOMIA/Ib
MOBEPXHOCTH ), UCTIONB3YyS U3YUEHHbBIE (POPMYIBI U METO/IBI;

[IPyl ymenue onepupoBaTh NOHATHUSAMHU: OIPENECICHUE, aKCUOMA, TEOPEMA, CIEACTBUE, CBOMCTBO,
MPHU3HAK, JI0Ka3aTeJIbCTBO, PAaBHOCHIbHBIE (DOPMYITHPOBKU; yMeHHe GOPMyIUpoBaTh OOpaTHOe W
MIPOTHBOIOJOKHOE YTBEPXKJECHHUE, TPUBOAUTH NPHUMEPHl W KOHTPIPUMEPHI, HCIOIB30BaTh METO
MaTeMaTUYeCKOW MHIYKUUU; MPOBOAUTH JI0KA3aTeJIbHbIE PACCYXKJICHUS MPU PEIICHUH 3a7a4, OIlEHUBAThH
JIOTUYECKYIO MPAaBHIIBHOCTD PACCYKICHUN;

[IPyl14 ymeHue cBOOOTHO OMEPHPOBATHh MOHATHUSMHU: TOYKA, MPsAMasi, TUIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, TIIOCKAM yroJj, ABYTPAHHBIN yToj, TPEXTPAHHBIN yroJl, NepeceKaromuecs, napauieibHble U
CKpEUIMBAIOIINECS MpPsIMbIE, MAPAIETbHOCTh M MEPHEHIUKYISIPHOCTh NPSIMBIX M IUIOCKOCTEH, Yroi
MEXIy TPSIMBIMH, YTOJd MEXIAy NPSIMOM W TUIOCKOCTBIO, YroJ MEXAY IUIOCKOCTSAMH; YMEHHUE
UCIONIb30BaTh MPH PEIICHUU 3a/ad u3ydeHHbIe (DaKThl U TEOpPEeMbl TUIAHUMETPHUH; YMEHHUE OIIEHHWBATh
pasMepbl 0OBEKTOB B OKPYXKAIOIIEM MHPE; YMEHHE ONEPUPOBATH MOHSATUSMU: MHOTOTPAHHHK, CEUEHUE
MHOTOTpaHHHKA, MPABUIBHBIA MHOTOTPAaHHUK, TpU3Ma, MUpaMuia, Gurypa u MoBEPXHOCTh BPAIICHUS,
IUATUHIP, KOHYC, mmap, chepa, pa3BepTKa MOBEPXHOCTH, CEUEHHUS KOHYCA U IUINHAPA, TTapaJUIeIbHBIE OCH
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WM OCHOBAHHIO, CEUEHHUE IIapa, TUNIOCKOCTh, Kacaromascs cepsl, HUIUHAPA, KOHYCA; YMEHHE CTPOUTH
CeUeHHE MHOTOTPaHHHUKA, H300pakaTh MHOTOTPAaHHUKH, (DUTYPHI U TIOBEPXHOCTH BPAIICHHSI, HX CCUCHUS,
B TOM YHCJIE C IMOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE TIPUMEHSATh CBOMCTBA T€OMETPUUYECKUX (HUTYD,
CaMOCTOSITENILHO (DOPMYJIMPOBATH ONPEACICHUS N3YIaeMbIX (DUTYD, BBIIBUTATh THITOTE3bI O CBOWCTBAX U
MpU3HAKAX TEOMETPUYECKHX (UTyp, OOOCHOBBIBATH WM ONPOBEPraTh WX, YyMEHHE NPOBOJIUTH
KJIACCU(PUKALNIO (GUTYp IO pa3IUYHBIM IPH3HAKaM, BBINOJIHATH HEOOXOIUMBIC JIOMOJHUTCIIBHBIC
MTOCTPOCHUS,

ITIPy15 ymeHHe cBOOOAHO ONEPHPOBAThH MOHATHAMM: ILIOMAAb GUTYPBI, 00beM (QUTYpHI, BETHUYNHA
yria, pPacCTOSHHE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHHE MEXIy TPSIMBIMH, PACCTOSHHE MEKIY
IUIOCKOCTSIMHU, ILIOMIAAb Cephl, TUIOIIAIb TOBEPXHOCTH MTUPAMHUJIbI, TPU3MbI, KOHYCA, IIMIMHIPA, 00beM
Ky0a, TPSIMOYTOJILHOTO Mapaijielienuieaa, MTUpaMubl, MPU3MBI, WIMHIPA, KOHYycCa, IIapa; yMEHHUe
HaxOJIUTh OTHOIIIEHHE 0OBEMOB IMOJOOHBIX (UTYD.

MarepunanbHoe obecrnieyeHue:

WNuauBuayanbHbIe 3aaHMs, CIPABOYHBIC MaTepUaibl, KOHCIICKTHI JICKITHH.

3aganue:

M- KOJINYECTBO OYKB B UMEHU

N- KOoJaM4yecTBO OYKB B (paMUIIMH

p- mecsn poXIaACHUS

1) 13 Toukn A BHE IUIOCKOCTH IPOBEIEHBI K IUIOCKOCTH NEPIEHIUKYIAP AE = n CM U HaKJIOHHBIE
AC 1 AM, o6pasyrome ¢ miockoctsio yriast 30°. HaiiauTe yron Meskty HAKIOHHBIME IpsiMoit. Haiixure
CM.

2) KaTeTbl mpsMOYTOJIBHOTO TPEYrOJbHUKA PaBHBI #1 CM U 7 + 1 cM. OnpeaenuTre paccTosHUE OT
BEPIIMHEI MPSIMOTO YIJIa JI0 TUIOCKOCTH, KOTOpast IPOXOIHUT Yepe3 TMIIOTeHy3y u coctaBiser yron 30° ¢
IUIOCKOCTBIO TPEYroJbHHKA.

3) Touku A u B nexar Ha pebpe npsmoro nByrpaHHoro yria. AA; u BBi- nepnenaukynsapsl K
pedpy, MPOBEACHHBIE B PAa3HBIX I'paHAX, mpuueM AB = wm cM, A4 =n+m cM, BE; =n —1 cMm. Haiinure
A1Bi.

Ilopsinok BbINOJHEHHS PadOTHI

1. BHMMaTeapHO MPOYUTANTE YCIOBHUE 3a1aUH.

2. 3anuiuunTe, 4TO B 3a/1a4e JaHO, CAeNaiTe pUCYHOK.

3. IIpoananu3upyiite ycloBUE 3aauu, pacCy’kaas OT TOrO, YTO HY)KHO HalTu. BcnoMHuTe, Kakue
TeopeMbl U (HOPMYJIBI TTOHAIOOSATCS TP PEUICHUH 3a1a4H.

4. Pemnte 3amauy. 3anyIInTE OTBET.

[Ipu pemiennu 3a1a4 Ha ATY TEMY HUCHOJIb3YIOTCS ONPEAENIECHUs yIila MeXay IpSIMOH U MII0CKOCTHIO,
IBYTPAHHOI'O YIJIa, JMHEWHOTO YIJla ABYTPAHHOTO YIJIa, @ TAK)KE BalllM 3HAHUS U3 TUIAHUMETPHH.

Xoa pa0doThI:

3anayva |

Han tpeyronsHuk ABC co croponamu AB=9 cm, BC= 6 cm u AC= 5 cM. Uepes MEHBIIIYI0 CTOPOHY
MPOXOJIUT TUIOCKOCTh, COCTAaBJISIIOIIASl C TJIOCKOCTBIO TPEYroJbHUKA yrona 45 ° Haiture paccTosiHue
MEK1Y TIOCKOCTBIO U BEPIIMHOMN B.

B
o JlaHo: AABC, AE = 9 e
B =6, AC =5 e
Ay D AL E oo = 457

Haiitu: Paccrosaue ot B 10 a
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Pemenue
1) JononHuTensH
BM L AC = DM

0€ OoCTpoeHueE: NpoBeneM Ell L ¢ = ED — paccroguse oT B 70 mmockocTH o,

1 AC o TeopeMe 0 TpeX MepIleHANKYIIDAY,

3HauyuT, £BMID — minefinud yron geyTpadHoro yroa, £BMD = 458,

2) B tpeyronsauke ABC Haiinem BeicoTy BM.

CHayasa BIUMCIIMM ILIOLIAAb TPEYrojabHuKa 1o popmyse ['epona:

Sa=Ap lp—al lp—8-(p-c)

— P+ B+3 =10

1

P 2
Supe =10 145 = 10+ Zep?
i3aac
AL

Sust =§AC-BM = BM =

ApT
BM =2 = 4T

B )
— = zinsH

M
ED = EM=insEMD
ikl =4 o,
2

BD = 4+/2  sind5F = 44/2.

OTBeT: pPacCTOAHUC OT B no mockoctu 4 cm.

3agaya 2
orpeska MK

Kon

3) Paccmorpum tpeyroapHuk BMD- npsiMoyrosibHbIN 110 TOCTPOEHHUIO.

MO
MM]_ nu KK]_-

JeXarT Ha TpaHAX MPSMOTO JBYIPAHHOTO yrJa.

bl

MePIeHIUKYIAPHI K pedpy, mpuueM MK=13 cm, MM1=12 cm, M;1K;=3 cm. Haitnure KKj.

Hano: < nef = 90°

ME =13 a, MM, = 12 a1, M,K, = 3

A
"’ K a
=\ — MM, Lo, EE, Lo
Haiitn: KK,

Pemenue

1) TlocTpoum NMHEHHBIH yroj ABYrpaHHOro yria. [[is aToro yepe3 Touky Mj mpoBeneM OTpe30K

M;E, napannensusiii u paBHbiii KKj.

KK, 1a, cnenosarenbHo, M, E L a,
= MM, E — mimefisnfi yToI gEFTDAHHOT0 YIa, sHa=mT = MM, E =90¢,
ME- HaknonHas k maockoctd £, EM; — ee mpoekius Ha 3Ty miockoctb, EM; L B ( T.k. EM1KiK —

2) PaccmoTpum AMEK
MPSIMOYTOJIBHUK 10 nocTpoeHuto). CrnenoarensHo, ME L EK (o Teopeme 0 Tpex NMepHeHAnuKyIspax) u

AMER — nmpamoyTomeHES,
I[To Teopeme Iudaropa MK? = ME? + EK®
ME® = ME®? — EE? EK=MK;=3 cm
ME? =132 — 3% =169 — 9 = 160

ME =+/160 =4-/10 e
3) Paccmotpum AMM, K — mpamoyromese, T.x. < MM, E = 908,
ITo teopeme [Mudaropa ME* = MM, + M, E?

M,E® = ME® — MM, *
M, E? = 160 — 144 = 16
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3uaunt, KK1=4 cMm.
OtBet: KK1=4 cwm.

dopMma npeacTaBJieHUs pe3yJbTaTa: BHIIIOJIHEHHOE 33/1aHHUE.

Kpurepun oneHku:

Ounenka "oTau4Ho'" craBUTCS, ecnu paboTa BBINOJIHEHA B TOJHOM O0BEME C COOIIOJICHUEM
HE0OXOIMMOM MOCIEN0BATEILHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aICH, BEIYUCIICHUS, PUCYHKU U TPapUKH.

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

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISET MOJYYUTh NPaBUIIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOThI OBUIH JOMYIIEHBI OITHOKHY.

OueHka ""Hey10BJIE€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CENaTh MPABUIIbHBIX BBHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJible Teja
IIpakTnueckoe 3ansaTue Ne 48
«Peienue 3a1a4 Ha napajuiejienunex u Kyo»
Heap padotbl: HayunThes pemars 3a1a4u ¢ napajiesienunes oM 1 Kyoom

BoinosiHeHune pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

IIP610 ymeHnue omnepupoBaTh MOHATUSAMH: MHOTIOIDAaHHMK, CEYEHHE MHOIOIPaHHUKA, KYO,
napajuiefienunes, npusMa, nupamuaa, GuUrypa u noBepXHOCTh BpallleHus, LIUIUHAP, KOHYC, map, chepa,
ceuyeHHss (GUTYyphl BpalleHMs, IJIOCKOCTh, Kacaromascs cdepbl, LUIMHIPA, KOHYCa, IUIOMAIb
MOBEPXHOCTU MUPAMHUJIBL, IPU3MBI, KOHYCa, IWJIMHAPA, MIOIMAAs chepbl, 00beM KyOa, MPpsIMOYTOIbHOIO
napajiesienune1a, MMpamMuIbl, IPU3MBbI, IUIUHIPA, KOHYCA, 1apa; YMEHHE U300pakaTh MHOTOTPAaHHUKHU
Y NTOBEPXHOCTH BPAILLEHUS, UX CEYEHUS OT PYKH, C IIOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB;, yMEHHUE paClO3HAaBaTb CHUMMETPUIO B IIPOCTPAHCTBE;, YMEHUE paCIlO3HABATh IIPaBUIIBHBIE
MHOT'OTPaHHUKH;

I1P611 ymeHue omepupoBaTh MOHSTHUSMH: JBUKEHHE B IPOCTPAHCTBE, MOJO0OHBIE (GUTYpHl B
MIPOCTPAHCTBE; UCIOJIb30BaTh OTHOUIEHHE IUIOMIAJCH MOBEpXHOCTEH M 00BEMOB MOJOOHBIX GUIYp IpU
peLIeHUY 3a/1ay;

[TP612 ymMeHue BBIYUCIATH TEOMETPUUECKUE BEITUYUHBI (JIJIMHA, YTOJ, TUIOIaAb, 00BEM, TUIOIIA/Ib
MOBEPXHOCTH), UCTIOJb3Yysl U3yUEHHbIE (POPMYJIIBI U METO/IBI;

[1PG14 ymeHue BbIOMpaTh MOAXOASIIMN M3yYEHHBIH METOJ JAJIs PELIeHUs 3aJadyd, pacrno3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKHE MOJENU B TPUPOAHBIX M OOLIECTBEHHBIX SIBJICHUSX, B
HUCKYCCTBE; yMEHHE IPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUHA POCCUHUCKOM M MHPOBOU
MaTeMaTHUYECKOU HAYKH;

[1Pyl14 ymeHnue cBOOOJHO OnepUpoOBaTh MOHATUSMHU: TOUKA, MpsAMasi, IUIOCKOCThb, MPOCTPAHCTBO,
OTpE30K, JIy4, INIOCKUH YTrOJI, ABYTPAHHBIN IO, TPEXIPAHHBIN YroJl, [IEPECEKAIOIUECs, [TapajlIeIbHbIE U
CKpELIUBAOIINECS MPsMBIE, IMAPAIUICIBHOCTh M IMEPHEHIUKYISIPHOCTh NPSIMBIX M IUIOCKOCTEW, YroJl
MEXIY NPSAMBIMHM, YTOJd MEXAYy IPsIMOM U IUIOCKOCTBIO, YroJI MEXAY IUIOCKOCTAMH; YyMEHUE
WCIOJIb30BaTh MpPH pEIICHUU 3a/lad U3y4yeHHbIe (DaKThl U TEOpPEeMbl IUIAHUMETPHH; YMEHHUE OLIEHHWBATh
pa3Mepsl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEepUpOBaTh MOHATHSAMU: MHOTOIPAaHHMK, CEYCHHE
MHOTOTpaHHMKA, NMPaBUIbHBIA MHOTOIPAaHHUK, NpU3Ma, MUpaMuia, Gurypa u moBEpXHOCTh BpAIIECHUS,
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WIMHAP, KOHYC, 1map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUSHHsI KOHYCa U LIMIMHPA, apajuIeIbHbIE OCH
WIA OCHOBaHMIO, CEYEHHUE Ilapa, INIOCKOCTh, Kacawomasics cdepsl, MWINHAPA, KOHYCa; YMEHUE CTPOUTh
CeYeHHe MHOTOTPaHHUKA, M300pakaTh MHOTOIPAaHHUKH, (PUTYpHI 1 TIOBEPXHOCTH BpAIICHUS, UX CCUCHHUS,
B TOM YHCJI€ C IOMOILBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHATh CBOWCTBA T€OMETPHUUECKUX QUTYP,
CaMOCTOSITENTLHO (POPMYJIMPOBATH ONPENEICHUS N3Y4aeMbIX (DUTYpP, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U
IPU3HAKAX TEOMETPUYECKUuX (Uryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; YMEHUE IPOBOIUTH
kinaccuukanuioo (Uryp MO pasIUYHBIM IPH3HAKAM, BBIMOJIHATE HEOOXOAWMBIEC JOMOJHUTEIHHBIE
IIOCTPOCHMUS;

[TPy15 ymeHue cBOOOJHO ONEpUpOBATh MOHATHUAMHM: IUIOMAAb GUTYpHI, 00BEM (UTYpHI, BETHYNHA
yria, pacCTOSHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHME MEXAY IHPSAMBIMU, PAcCTOSHUE MEXAy
TUIOCKOCTSIMH, TUIOIIAAb cepsl, IUIOIMAh MOBEPXHOCTU MUPAMU/IBI, TPU3MBI, KOHYCA, IWIHHIPA, 00BEM
Ky0a, IpsIMOYrojbHOIO Mapajulelenunesa, MUpaMuabl, MPU3Mbl, LMIMHIPA, KOHYCa, IIapa; yMEHHUe
HAXO/IUTh OTHOIIEHHE 00bEMOB MOIOOHBIX (PUTyD;

[IPyl6 ymenue cBOOOJHO OINEPUPOBATH TMOHATHUSAMH: JIBIDKCHHE, MapaJlIeIbHBIM IEepPEHOC,
CUMMETpHUS Ha TUIOCKOCTH M B MPOCTPAHCTBE, IOBOPOT, Mpeodpa3zoBaHue MoA00us, MOA00HbIe (PUTYDBHI;
YMEHHUE paclo3HaBaTh PaBHbIE U 11000HBIE (GUTYPHI, B TOM YUCIIE B IPUPOJE, UCKYCCTBE, apXUTEKTYpE;
YMEHHE HCIOJIb30BATh T€OMETPUYECKHE OTHOIICHHUS, HAXOJIUTh T'€OMETPHUYECKHE BEIWYHMHBI (JUIHHA,
yToJ1, IJI0IIa/(b, 00BEM) IPU PELICHNUH 3334 U3 IPYTUX YU€OHBIX [IPEIMETOB U U3 PeabHOM JKU3HU;

[1Py19 ymenue BBIOMpaTh MOIXOASIIUAN METOA JJS pElICHHs 3afadd; MOHWMaHHE 3HAYUMOCTH
MaTeMaTHUKU B U3YYEHHM IPUPOAHBIX M OOILECTBEHHBIX NPOLIECCOB M SIBICHUH; YMEHUE paclo3HaBaTh
MPOSIBJICHWE 3aKOHOB MAaTEeMAaTUKH B KCKYCCTBE, YMEHHE MPHBOAMTH TNPUMEPHl MaTEMAaTHYECKHUX
OTKPBITUNA POCCUICKON M MUPOBOM MAaTEMaTUYECKON HAYKHU.

MarepunanbHoe obecrnieyeHue:

WnauBuyanbHbIe 3aJJaHNs, CIIPAaBOYHbIE MAaTEpUaIIbl, KOHCIIEKTHI JICKIU.

3aganme:

1.Pe6po xyba paBHO 6 cM. HaliTi ero 00beM U IIomIa b OJTHON MOBEPXHOCTH.

2. B npsmMoyroipHOM mapajuieNenuiesie AuaroHanb ocHoBaHusA 12 cM, a 6okoBoe pedpo 15 cwm.
Haiitu nomans 1MaroHaibHOrO CEYEHUS.

IMopsinok BBINOJTHEHHS PA0OTHI:
1)BBITIOTHUTE YepTexX

2)3amnucarb KpaTKo YCJIOBHE 3a7a4u
3) OdopMuTsh peleHue 3a1a4u

Xonx padoTsI:

3agauya 1: Yron mexnay nuaronaneio AC, mpsmoyroipHoro napamenenunena ABCDA1B1C1Ds, u
iockocTeio ocHoBaHuss ABCD pasen 30°, a nuaronans OokoBoi rpanu DC, HakioHeHa K MJIOCKOCTH
OCHOBaHUs 1oy yriioM 45°. Beicota mapaienenunena paBaa 3 cM. Haiigute ero oonem.

Pewenne:
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C,

ZLCDC = £DC,C=45°=DC=CC, =3
AC,=2CC, =6
AC =6 -3 =33
BC=JAC - 4B =37-9=3/2
Viscoaacn = AB-BC - CC, =3-3J2.3=272
Oreet: 2772 on’.
3agaua 2: CTOpPOHBI OCHOBAHHS MPSIMOYTOJILHOTO MapalieNienuiea paBHel 6 Mu 8 M, 60koBoe pedpo

pasno 10 M. Haiire yroi Mexxay quaroHasIbio napayuiesienuIie/ia v MIIOCKOCThIO €0 OCHOBAHUS.
Pemrenne:

AC =6 +8° =10

AC = CC, = AACC, paBHOGeRpeRWLK, 2 IRANHT ot = A5 ,
Orgert: 45°,

®opma npeacraBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33aJaHHE.

Kpurtepun onenku:

Ouenka "oTiau4HO'" cTaBUTCS, ecnu padoTa BBIOJIHEHA B MOJTHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIYUCIICHUS.

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

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHONW YacTH TaKOB, YTO IMO3BOJISIET MONYYUTh NPABHIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJI€
MPOBEICHUS pabOThI ObUTH AOMYILEHBI OIIUOKH.

Ouenka ""Hey10BJI€TBOPUTEIbHO'" CTaBUTCS, €CJIH padOTa BBHIMIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 4.3 MHOrOrpaHHMKH M KpPyIJble Teja

IIpakTyeckoe 3ansaTue Ne 49

«PerieHue 3a1a4 Ha PU3MY»
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eab padoTbi: HayuuThes pemars 3aj1auu ¢ NpUu3Mon

BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

[IP610 ymenmwe omepupoBaTh MOHATUSMH: MHOTOIPDAaHHHMK, CEYEHHE MHOTOTPaHHUKA, KYO,
napajiesienune1, IpusMa, nupaMuza, Gurypa u noBepXHOCTb BpalLeHUs, LWIMHIP, KOHYC, 1Iap, cdepa,
ceuyeHHss (UTYphl BpaLICHUSA, IJIOCKOCTh, Kacaromasics cdepbl, NUIMHAPA, KOHYCa, IUIOIAIb
MOBEPXHOCTU MHUPaMM/JIbl, IPU3MBbI, KOHYCa, LMINHAPA, IUIOaAb chepbl, 00beM KyOa, IpSIMOYTrOJIbHOIO
napajJiesienunes1a, MMpaMuIbl, TPU3MBI, IIMIUHIPA, KOHYCA, Iapa; YMEHHE U300pakaTh MHOTOTPAaHHUKH
Y NTOBEPXHOCTHU BPAILECHUS, UX CEUEHUS OT PYKH, C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX
CPEICTB; YMEHME paclo3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHHUE pACIIO3HABATh IPaBUJIbHbBIE
MHOTOTPaHHUKU;

[1P611 ymeHue omepupoBaTh MOHATUSAMH: JIBUKEHHE B IMPOCTPAHCTBE, MOAOOHBIE (DUTYPHI B
IIPOCTPAHCTBE; MCII0JIb30BaTh OTHOLICHHE IJIOLIAJeH MOBEpXHOCTEH M 00BEMOB MMOJOOHBIX (HUTYyp mpHU
pELIeHNH 3a/1a4;

I1P612 ymeHue BBIYUCIATH F€OMETPUUECKUE BEIUYMHBI (JUIMHA, YToJl, IUIoLaab, 00beM, IIIOLIalb
MOBEPXHOCTH ), UCTIOJIB3Ys U3y4EHHBIE (POPMYIIBI U METO/BI;

[1P614 ymeHue BbIOMpaTh MOAXOAIIMN M3YYEHHBIH METOJ AJIs PELICHUs 3a/1adyM, pPaclo3HaBATh
MaTeMaTHuyeckue (akThl U MaTEMaTHYECKHE MOJIEIM B NPUPOJHBIX U OOILECTBEHHBIX SIBICHUSX, B
UCKYCCTBE; yMEHHE IIPUBOJUTh NPHUMEPHl MAaTEMaTHYECKMX OTKPBITUM POCCUMCKOM M MHPOBOU
MaTeMaTHYECKOU HAYKH;

[1Py14 ymeHue cBOOOJHO ONEpPUPOBATh MOHATUSAMH: TOYKA, MpsIMasi, INIOCKOCThb, MPOCTPAHCTBO,
OTPE30K, JIyY, IUIOCKUI yroj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, NIEPECEKaIOIINECs, MTapaiebHbIE U
CKPEILMBAIOIINECS TPSMBIEC, MApAJLIEIbHOCTh M IEPHEHIUKYIAPHOCTh INPSAMBIX M IUIOCKOCTEH, Yroj
MEXAY MpsIMBbIMU, YTOJ MEXKIy HOPAMOHM U IJIOCKOCTBIO, YIOJ MEXIY IUIOCKOCTSIMHM; YMEHHE
UCIOJIb30BaTh MPU PEILICHUH 33734 U3y4YeHHbIe (PAaKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHUE OLIEHUBATh
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUPE; YMEHHE ONEPUPOBATH MOHATUSIMHU: MHOTOI'PAHHUK, CEUCHHE
MHOTI'OI'paHHHMKA, PAaBUIbHBII MHOIOIpAaHHMK, IPU3Ma, MUpaMuia, (GUrypa U MOBEPXHOCTb BpaLICHUS,
LUWIMH]P, KOHYC, ap, cdepa, pa3BepTKa MOBEPXHOCTH, CEYEHUS KOHYCa U [IWJINHAPA, apaiieldbHble OCH
WIM OCHOBaHMIO, CEYEHHUE IlIapa, IIOCKOCTh, Kacatromasics chepsl, HIUINHIPA, KOHYCa; YMEHUE CTPOUTH
CeueHHEe MHOTOTpaHHHUKa, 1300pakaTb MHOTOIPaHHUKHU, (PUTYPHI U TOBEPXHOCTH BPAILEHMSI, UX CEUEHUS,
B TOM YHCJI€ C TOMOIILBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHSITh CBOWCTBA T€OMETPHUECKUX (QUTYD,
CaMOCTOSITENILHO (POPMYJIUPOBATh ONpPEAEIECHUS U3y4aeMbIX (UTYp, BbIIBUTaTh TMIOTE3bl O CBOMCTBAaX U
NPU3HAKAX TeOMETPUYECKUX (Uryp, OOOCHOBBIBATH MJIM ONPOBEPraTh HX; yMEHHE MPOBOIUTH
KJIacCUpUKaLK0 (GUIyp MO pa3IU4YHbIM [pPHU3HAKaM, BBIIOJIHATH HEOOXOJUMBIE JIOTIOJHUTEIbHBIE
IIOCTPOCHHS;

[1Pyl5 ymenue cBoOOAHO ONEepUpOBaTh MOHATHIAMMU: IUIOUIaAb GUTYPBI, 00bEM (UTYpbI, BEIMYHNHA
yria, pacCTOSHHE OT TOYKH JO IUIOCKOCTH, PAacCTOSHHE MEXKIY MPSMBIMH, PAacCTOSHHE MEKIY
IJIOCKOCTSIMU, IIJIOLIAa/b Cepbl, IIIOMIA b TOBEPXHOCTH MUPAMMU/IBI, IPU3MbI, KOHYCA, IWJINHIPA, 00beM
Ky0a, MpsIMOYroJbHOIO MapajuieNenunesia, NTUpaMuabl, MPU3MbI, IUIUHApA, KOHyca, IIapa; yMEHHue
HaXOJUTh OTHOILIEHHE 00bEMOB MOJOOHBIX (UTYD;

[IPy16 ymeHue cBOOOAHO OMNEPUPOBATH MOHATUAMHU: JBH)KEHUE, MapajuleJbHBI MepeHoc,
CUMMETpHS Ha IUIOCKOCTH M B IPOCTPAHCTBE, IIOBOPOT, MpeodpazoBaHue Nmoao0us, mogo0HbIe GUTypHI;
YMEHHUE pacro3HaBaTh PaBHbIE U MOI00HBIE (QUTYPHI, B TOM YHUCIIE B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE;
YMEHHE HCIOJb30BaTh I€OMETPHUYECKHE OTHOIIECHHS, HAXOIUTh T€OMETPUYECKHE BEIMYMHBI (JIJIUHA,
yToJ1, IJI0MIa/Ib, 00BEM) IPU PELICHUH 33/1a4 U3 JPYTUX YU4eOHBIX MPEAMETOB U U3 PEaNbHOM KU3HU;

[1Py19 ymenue BbIOMpaTh MOAXOASIIMN METOA AJIS pEUIeHHs 3a/ladyd; MOHMMaHHE 3HAYMMOCTH
MaTeMaTHKU B U3YYEHHM HPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SBICHUH; YMEHHE paclo3HaBaTh
MPOSIBIEHUE 3aKOHOB MAaTE€MaTUKU B HCKYCCTBE, yMEHHE MPUBOAUTH MPUMEPbl MaTeMaTHYECKHX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU.
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MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue:

1.0cHoBanue mpsSMON MPHU3MBI - TPEYrOJbHHUK, CTOPOHBI KOTOPOro paBHBI 4 M, O0KOBOEe pedpo
npu3Mbl paBHo 8§ M. HaliuTe ruonaab noaHoW MOBEPXHOCTH TPU3MBI.

2.0cHOBaHHUE MPSIMOH MPU3MBI — MTAPAILIEIIONPAMM CO CTOPOHAMHU 4 ¢M U 6 CM U YTJIOM MKy HUMH 60°,
Bricora npu3mb 12 cm. HaliTu OJHYIO TOBEPXHOCTH U OOBEM.

MHOrorpaHHMKOM Ha3bIBAE€TCS TEJIO, OrPAaHMYCHHOE IUIOCKMMHM MHOroyrojibHukamu. OOmiue
CTOPOHBI CMEKHBIX MHOTOYI'OJIbHUKOB Ha3bIBalOT pedpaMu MHOTOIpaHHUKA. MHOIOyrojbHUKH, KOTOpBIE
OrPaHUYMBAIOT MHOTOTPAHHUK, HA3bIBAIOTCS €ro rpaHsiMM. ['paHM MHOrOrpaHHHMKa, CXOJSLIMECS B
OJHOW TOYKEe, OOpa3yl0T MHOTOTPAHHBIM Yroj; BEPIIMHBl TAaKUX MHOTOTPAHHBIX YIJIOB HAa3bIBAIOTCS
BepIIMHAMM MHororpaHHuka. IIpsmele, coennHstomuye e Kakue-HUOYIb BEPILMHBI, HE JIeXKallUe Ha
OJIHOM IpaHH, HA3bIBAIOTCS AMArOHAJISIMH MHOTOTPAHHHUKA.

IIpu3ma — MHOTOrpaHHUK, JABE TIPaHU KOTOPOIO SBISIIOTCA pPaBHBIMH MHOI'OYI'OJIbHHMKAMH,
JCKAIIMMU B MAapaUICIIBHBIX IINIOCKOCTAX, a OCTAJIBHBIC I'paHHd — IMapauicjiorpamMmMamMu, HMCIOIIUMHA
001111e CTOPOHBI C STUMU MHOT'OYTOJIbHUKaMH.

HpﬂMaﬂ IIpru3Ma Ha3bIBaCTCA HpaBHHLHOﬁ, €CJIn €€ OCHOBAHHUA — NPABUJIbHBIC MHOT'OYT'OJIbHUKH.

IInomanb0 MOJIHONH NMOBEPXHOCTH IPU3MbI Ha3blBaeTCsl CyMMa IUIOLIAJCH Bcex ee IpaHeH, a
IUIOINA/IbI0 00KOBOI MOBEPXHOCTH IIPU3MbI — CyMMa ILJIOLIA/IeH ee OOKOBBIX I'paHeH.

S,.,,=2S,,, +S

non 60k

IInomaas 60KOBOI MOBEPXHOCTH MPSMOM MPU3MBI pPaBHA MPOU3BEACHHUIO MEPUMETPA OCHOBAHUS
Ha BBICOTY IIPU3MBI.

Sﬁok = P ’ h
Oﬁ'béM HpﬂMOﬁ HpI/I3MI)I PaBCH IIPOU3BCACHUIO IIJIOIMIAI OCHOBAHUS HaA BBICOTy.
V=S -h

OCH

IMopsaaox BbIMOTHEHHS] PA0OTHI:

1) BBbINOTHHUTE YePTEK

2) 3ammcarth KpaTko yCIOBUE 33aa49n
3) OdopmuTs pelieHre 3aaadu

Xoa paGoTsI:

3agauya 1: OcHoBaHue npsMON MpU3MBbI - poMO ¢ BbicoTol 2 M. IInomans OOKOBOM MOBEPXHOCTH
IpU3MBbI paBHa 96 M7, a TUTONIA T TTOJTHOM MIOBEPXHOCTH paBHa 128 o’ Haiizire BBICOTY ITPU3MBI.

Pemenue

O0603HaYMM CTOPOHY OCHOBaHHS @, @ O0KOBOe pedpo bPasHuMIly MeXTy IIIONab0 MMOTHOM TTOBEPXHOCTH
MPU3MBI 1 TUIOIIA/IbE0 OOKOBOM MOBEPXHOCTH MPU3MBI — 3TO YIBOCHHASI

Iiomaab OCHOBAHUS IPU3MBI.
'

Seu™2a = 20=128-96=32 = g=16

S = 4ah =96 = h#?:l,S (am)

Orser: 1,5 nm.
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3agaya 2: OcHoBaHME NPSAMOM IIPU3MBI - IPSIMOYTOJIbHBIM TPEYTOJIbHUK, KATETHl KOTOPOTO PaBHbI
Smu 12 M, 6oxoBOE pedpo npusmMbl paHo 10 M. Haligure mutoraas mogHONH MOBEPXHOCTH MPU3MBI.

Pemnenne

AC =57 +127 =13

Som = 28, 5 + S_-u,a',s + Sss,c,c' + S.f.-qqc

S =2*0,5*5*12+5*10+12*10+13*10=60+300=360 M
Otser: 360 M.

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

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBITOJIHEHA B TOJTHOM O0BEME C COOJIOJICHUEM
HE0OXOIMMOM TOCIEA0BATEIBHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKYypaTHO BBIMOJIHEHBI BCE
3aUCH ¥ BBIYUCIICHUSI.

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

Ounenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €CliM PabOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJIAET IMOJYYUTh MPaBUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
IpOBe/IeHUs pabOTH! ObUTH JTOMYIEHb! OLIHOKH.

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

Tema 4.3 MHOrOrpaHHMKH M KpPyIJble Tesa
IIpakTyeckoe 3ansaTue Ne 50
«Pemenue 3a1a4 Ha NMPaAMUIY»
Hennb padorbl: HayunThes pemars 3a1auu ¢ IUpamMuI0i

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

I[IP610 ymeHue omnepupoBaTh NOHSTHUSAMU: MHOTOTPAaHHHMK, CEYEHHE MHOIOIpaHHUKa, KYO,
napajiesienune1, pusMa, nupamuza, Gurypa u noBepXHOCTh BpalleHUs, LIWIMHIP, KOHYC, 1ap, cdepa,
cedyeHuss GUIypbl BpallleHHUs, IUIOCKOCTh, Kacawoomasica cdepbl, LUUINHApa, KOHyca, IUIOMaIb
MOBEPXHOCTU MHPAMHMJIbI, IPU3MBI, KOHYCa, LIHJIMHAPA, TUIOMaab chepbl, 00beM KyOa, IpSIMOYTOJIbHOTO
napajuiefienunesaa, NupamMuabl, IpU3Mbl, HWIHHIPA, KOHYCA, 1apa; yMeHHe N300pakaTb MHOIOTPaHHUKH
U ITIOBEPXHOCTH BPAILEHUs, UX CEYCHUS OT PYKH, C IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX
CPEICTB; YMEHHUE paclo3HaBaTb CHMMETPUIO B IPOCTPAHCTBE; YMEHHE paCIlO3HABaTh IPABHIIbHbBIC
MHOTOTpaHHUKU;
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[1P611 ymeHue omepupoBaTh MOHATHUSAMH: JIBUKEHHE B IMPOCTPAHCTBE, MOAOOHBIE (DUTYPHI B
IIPOCTPAHCTBE; MCIIOJIb30BaTh OTHOUIEHUE IUIOIMIAZEH MOBEPXHOCTEH M 00BbEMOB MOJOOHBIX (UTYp MpH
pELIEeHNH 33/1a4;

[IP612 ymMeHue BBIYUCISITH TEOMETPUICCKHE BEIMUMHBI (JIJTMHA, YTOJl, TUIONaab, 00BEM, TUIOIIA/Ib
MOBEPXHOCTH), UCTIOJIB3Ys U3yUEHHBIE (POPMYIIBI U METO/BI;

[IP614 ymeHnue BBIOMpaTh MOAXOISIIMA M3yYEHHBIH METOM JUIS PEIISHUs 3aJadd, Pacro3HaBaTh
MaTeMaTHueckue (akThl ¥ MaTeMaTHYECKHE MOJENU B TPUPOAHBIX W OOIIECTBEHHBIX SBICHHUAX, B
UCKYCCTBE; yMEHHE IIPUBOJIUTh IPHUMEPHl MAaTEMaTHYECKUX OTKPBITUM POCCUMCKOM M MHPOBOU
MaTeMaTHYECKOU HAYKH;

[1Py14 ymeHue cBOOOJHO ONEpHpPOBATh MOHATUSAMH: TOYKA, MpsMas, INIOCKOCTh, NPOCTPAHCTBO,
OTPE30K, JIyY, IUIOCKUM yroj, ABYTPAHHBIN yroj, TPEXTPAHHBIN YroJ, NePEeCEeKAOIINECs, MapAJIIEIbHbIC U
CKPEILMBAIOIINECS TPSAMBIEC, MAPALIEIbHOCT, M IEPHEHIUKYIIPHOCTh INPSAMBIX M IUIOCKOCTEH, Yroj
MEXAY MpSIMBIMU, YTOJ MEXKIy MNPAMOH U IIJIOCKOCTBIO, YIOJ MEXIy IUIOCKOCTSIMHM; YMEHHE
UCIOJIb30BaTh IPU PELICHUH 33/1a4 U3y4YeHHbIe (PAKThl U TEOPEMBl IJIAHUMETPUU; YMEHHUE OLICHMBATh
pa3Mepsl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEpUPOBATh MOHATHSIMU: MHOTOTPAHHUK, CEYECHUE
MHOI'OI'paHHMKA, IPAaBUIbHBI MHOIOIpaHHMK, IPU3Ma, NMUpaMuia, Gurypa U NOBEPXHOCTb BpallECHU,
LWIMHJP, KOHYC, Iap, cdepa, pa3BepTKa NOBEPXHOCTH, CEUEHUSI KOHYCa U IIWINH/PA, TapajuleIbHble OCH
WIA OCHOBaHMIO, CEYEHHUE Ilapa, INIOCKOCTh, Kacarowasics chepsl, IUINHIPA, KOHYCa; YMEHUE CTPOUTh
CeueHHe MHOTOTPaHHUKA, H300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI ¥ TIOBEPXHOCTH BPAIICHUS, NX CCUCHHUS,
B TOM YHCJI€ C IOMOILBIO 3JEKTPOHHBIX CPEJICTB; YMEHUE IPUMEHATh CBOMCTBA F€OMETPUUECKUX (GUryp,
CaMOCTOSITENTFHO (POPMYIIMPOBATH ONPEICICHUS U3YUaeMbIX (DUTYpP, BBIIBUTATh TUIIOTE3BI O CBOMCTBAX M
IPU3HAKAX TEeOMETpUYEcKuX (uUryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; yMEHUE MPOBOIUTH
Kkinaccuukanuioo (Uryp MO pPa3IMYHBIM TNPU3HAKAM, BBIIOJIHITH HEOOXOAMMBIC OTOJHUTEIbHBIC
IIOCTPOCHHS;

[1Py15 ymeHune cBOOOJHO OnepupoBaTh MOHATHAMHU: TUIOMAAb GUTYPHI, 00BeM (UTYpHI, BETUYNHA
yria, pacCTOSHHE OT TOYKHM JO0 IUIOCKOCTH, PAacCTOSHHE MEXKIY MNPSAMBIMH, PAacCTOSHHE MEKIY
TUIOCKOCTSIMH, TUIOIIAAb Cepsl, IIOMIAab MOBEPXHOCTH MUPAMHUIBI, IPU3MBI, KOHYCa, [IHIMHIPA, 00BeM
Ky0a, MpsIMOYroJbHOIO MapajuieNienunesia, TUpaMuabl, NPU3Mbl, LUIMHIpPA, KOHYcCa, Iapa; yMEHHE
HaXOJUTh OTHOILIEHHE 00bEMOB MOJOOHBIX QUTYD;

[IPy16 ymeHue cBOOOJHO OMNEpUPOBaTh TMOHATHSAMHU: JIBUXKEHUE, MapajlIeNIbHBIA IepeHoc,
CUMMETpHS Ha IUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT, MpeodpazoBaHue Moao0us, moo0HbIe GUTYpHI;
YMEHHUE paclio3HaBaTh paBHbIE M MOJ00HBIE (PUTYPBI, B TOM YHUCIE B IPUPOE, HCKYCCTBE, APXUTEKTYPE;
YMEHHE HCIOJb30BaTh I€OMETPUYECKHE OTHOIIEHHUS, HAXOAUTh T€OMETPUYECKHE BEIMYMHBI (AJIMHA,
yToJ1, IJI0IIa b, 00BEM) IPU PELICHNH 33124 U3 JIPYTUX YUeOHBIX IPEAMETOB U U3 PEalbHOM KU3HM;

[1Py19 ymenue BbIOMpaTh MOAXOASIIMN METOA AJIs PEUICHHs 3a/adyd; MOHMMAaHHWE 3HAYMMOCTHU
MaTeMaTHKU B U3yYEHHM HPUPOAHBIX M OOIIECTBEHHBIX MPOLIECCOB U SBJICHHI; YMEHHE PacIO3HABATh
MIPOSIBJICHUE 3aKOHOB MAaTE€MaTUKH B HCKYCCTBE, yMEHHE IPUBOAMTH NPUMEPbl MaTeMaTHYECKHX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

MarepuanbHoe o0ecrieyeHue:

NHauBuayanbHble 3aaHNsI, CIPABOYHBIE MaTEpUabl, KOHCIIEKTHI JIEKIUH.

3aganme:

1.Haiiaure 00beM MpaBUIIbHOM YETHIPEXYTOIbHOM MUPaMUIbI, BEICOTa KOTOPOHl 4 cM, a TuaroHaib
OCHOBaHUA 8 CM.

2. HaifTu TONHYIO TOBEPXHOCTH TMPSIMOH TNHpaMHIB, B OCHOBAaHWU, KOTOPOH JIKHUT
pPaBHOOEIPEHHBIH TPEYTOJILHUK C OCHOBAaHHEM 5 c¢cM M OOKOBBIMHM cTOpoHamHu 6 cM. bokoBbie pebpa
nupamMuel 12 cm.

ITupamuaa — 570 MHOTOTPaHHUK, COCTABIEHHBIN U3 N—YT'OJbHHUKA U N TPEYTOJILHUKOB.
MHOroyrojabHUK - OCHOBaHHMe MHPAMU/IbI, TPEYTOJILHUKY - OOKOBbIe TPaHM C OOLIel BEpIIMHOM,
Ha3blBAEMON BEPIIMHOM NHUpamMuAbl. lleprneHnuKynsp, ONMyHIEHHBIM W3 BEPIIMHBI NUPaMHUAbBl Ha €e
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OCHOBaHUE, Ha3bIBACTCS BHICOTOM MUPAMUJIBI.
[Tnomaape MOTHON MOBEPXHOCTH MAPAMUIBL:  Spom = Sgox + Socn

VZESOCH-H

O0bemM TUpamMuIbL:

Ilpasunsvnaa nupamuoa
[Mupamuia Ha3pIBacTCs MPABHJIbHOM, €CIM €€ OCHOBaHHME — IPABHIbHBIA MHOTOYTOJIBHUK, a

OTPE30K, COSAUHSIOUINI BEPIINHY MUPaMUbI C LIEHTPOM OCHOBAHUS, SIBJISIETCS €€ BBICOTOM.

Bce OokoBble pebpa mMmpaBWIBHOW NUPaMUIbl paBHBI, a OOKOBbIE TIpaHU SIBISIOTCS PaBHBIMU
PaBHOOEIPEHHBIMU TPEYTOIBHUKAMHU.

Bricota 00KOBOIl IpaHM NpPaBUIBHOW MUPAMH[bI, MPOBEIACHHAs W3 €€ BEPIIMHBI, Ha3bIBACTCA

anogemoi.
Iliiomaas 00KOBOM NMOBEPXHOCTH NPABHJILHOW NUPAMMAbI paBHA IOJIOBHHE NPOU3BEIACHUSA

HepuMeTpa OCHOBAHUS Ha anogemy.

1
860K = E Pocn ’ g
Hﬂomaﬂb HOJ]HOﬁ HOBerHOCTI/I HpaBI/IJILHOﬁ Hl/lpaMHI[bI:
1
Sno;m = Socn + E P ' I

IMopsiiok BbINOJTHEHHS PA0OTHI:
1)BBINOJIHUTE YepTEX

2)3amnucarb KpaTKo YCJIOBHE 3a7a4u
3) Odbopmurts peuieHue.

Xox pabdoThI:
3anaya 1: CtopoHa OCHOBaHMS MPABWILHOW YETHIPEXYrOJIbHOW MUpamMuabl paBHa 4 cM, a amnodema

o0pasyeT C MII0CKOCTHIO OCHOBAHUS yToJl B 60°. Haifyre 1wiotmap mosHoi TIOBEPXHOCTH IMUPAMU/TBI
Pemenue:

5

EH=Lpc.-2
2
LESH =90°-60° =30° = SE = 2EH = 4
l 2 ?
Sosan =4:4-2AB+ AB' =2.4-4+47 =48 (cm")
Oteer: 48 o’
3agaua 2: OcHoBaHME MUPaMUIBI —pOMO, AuaroHam kotoporo pasHbI 30 cM u 40 cMm. BbicoTbl OOKOBBIX

rpaHeil, MPOBEICHHBIE U3 BEPIIMHbI ITUPaMUIbL, 00pa3yIOT C BBICOTON MUPaMU/IbI YIIIbI, PABHbIE 30°. Haiiwrre 0Gbem

MUpaMH/IBL.
Pemenmne:
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AC=40 = AH=HC~20
BD =30 = BH=HD~- 15

AB =207 4157 = 25

HE=§BC=|2,5

Otser: 250043 o’

(I)opMa NMpeacTaBJdCHUs pe3dyJjbTaTa: BhIIIOJTHEHHOC 3a1aHUC

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOJIOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii padOTa BHINIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISAET MOJYYUTh NPABUIbHBIE PE3YylbTaThl U BBIBOJBI; B XOJI€
MpOBeIeHUs! pabOThI ObUIH JOMYIIEHBI OIIHOKH.

OueHka ""Hey10BJeTBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACIATh MPABHIIBHBIX BHIBOJIOB.

Tema 4.3 MHOrOrpaHHMKH M KpPYyIJible Tesa
IIpakTyeckoe 3ansaTue Ne 51
«Pemenue 3a1a4 Ha BbIYHCJIeHHE 00bEMOB M TOBEPXHOCTEl MHOTOrPAHHUKOB)
Henab padorsr: HayunTcs pemars 3a1a4i Ha CE4EHHUs] MHOTOIPAaHHUKOB

BeinosiHenne padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

[IP610 ymeHue onepupoBaThb NOHSTUSIMHM: MHOTOTPAaHHHK, CEYEHHE MHOTOTpPaHHMKA, KYO,
napajiesienunes1, pusMa, nupamua, Gurypa u noBepXHOCTb BpallleHUs, LIWIMHIP, KOHYC, 1ap, cdepa,
ceueHuss (UIypbl BpallleHHUs, IUIOCKOCTh, Kacawoomascs cdepbl, LUINHApPA, KOHyca, IUIOMab
MOBEPXHOCTU MHPaMHM/JIbI, IPU3MBI, KOHYCa, LIMJIMH/PA, TUIOMaab chepbl, 00beM KyOa, IpSIMOYToJIbHOTO
napajuiefienuneaa, NupamMuabl, IpU3Mbl, HWINHIPA, KOHYCA, 1apa; yMeHHe N300pakaTb MHOIOTPaHHUKH
U NTOBEPXHOCTHU BpAILIEHUs, UX CEYEHHS OT PYKH, C IOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEIICTB; YMEHHUE paclo3HaBaTb CHUMMETPUIO B IPOCTPAHCTBE; YMEHHE pacClO3HaBaTh IPAaBUIIbHbBIC
MHOTOTpaHHUKU;

[IPG11 ymeHue omepupoBaTh NOHSTHUSIMU: JBHKEHHE B IPOCTPAHCTBE, MOJ0OHBIE (GUTYPHI B
MIPOCTPAHCTBE; MCIIOIB30BaTh OTHOLICHUE IUIOMIAJIe MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (UTYp MpH
pelnieHny 3a1ay;

I1P612 ymeHue BBIYMCIATH T€OMETPHUUECKUE BETUYMHBI (JJTMHA, YroJ, UMb, 00beM, TIONAab
MOBEPXHOCTH), UCIIOJIb3Ys U3YUEHHbIE OPMYJIIbI U METOIBI;

[1P614 ymeHue BBIOMpaTh MOIXOASIINN M3YUYE€HHBIH METOJ JAJS peIleHUs 3a/aud, pacro3HaBaTh
MaTemMaruueckue (akThl U MaTeMaTHYEeCKHE MOJIENM B NPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSAX, B
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HUCKYCCTBE, yMEHHE IPUBOAUTH IIPUMEPBI MATEMATHUYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTeMaTU4YECKON HAYKU;

[1Py14 ymeHue cBOOOJHO ONEpPHPOBATH MOHATHUSMH: TOYKA, MpsMasi, IIOCKOCTh, NMPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUH YroJl, ABYTPAaHHBIM YIroJ, TPEXTPAHHBIN YroJl, NEePECEKaroIMecs, NapajlIeIbHbIC U
CKpELIUBAIOIIKECS MPsIMBbIE, APAJLUICIBbHOCTh U INEPHEHIUKYISIPHOCTh NPSIMBIX M INIOCKOCTEH, YIOJ
MEXIY MpSIMBIMU, YTOJ MEKIAYy MNPAMOM UM IIOCKOCTBIO, YIOJI MEXIY IUIOCKOCTSMM; YMEHHE
WCTOJIb30BaTh TPU PEHICHUH 337134 W3y4YeHHBbIC (DAKThl U TEOPEMBI IUIAHWMETPUU; YMEHHE OIICHUBATh
pa3Mepbl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEpUpPOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEYEHUE
MHOTOI'paHHHKA, NPAaBUIBHBI MHOTOTPAaHHHK, MPU3Ma, MUpaMuaa, GUrypa ¥ MOBEPXHOCTh BpAIICHUS,
LWINHAP, KOHYC, 1ap, cdepa, pa3BepTKa IOBEPXHOCTH, CEUEHUS KOHYCa U LIMIIMHJIPA, TapalljiebHble OCH
WIA OCHOBAHMIO, CEYCHHUE IIapa, INIOCKOCTh, Kacawomasics chepsl, IUIUHIPa, KOHYCa; YMEHHE CTPOUTH
CeYeHHe MHOIOIrPaHHUKA, U300pa)kaTb MHOIOIPAaHHUKH, (PUIYphI M IOBEPXHOCTH BpAILEHUS, UX CEUCHMUS,
B TOM YHCJI€ C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB; YMEHUE MIPUMEHSATH CBOMCTBA FEOMETPUUECKUX (UTYP,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPENEICHUS U3y4aeMbIX (UTYp, BBIIBUIATh TUIIOTE3bl O CBOMCTBAX U
MPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIM OIPOBEPraTh HX; yMEHHUE MPOBOIUTH
Kkinaccuukanuoo (Uryp Mo pasjMyHbIM [PU3HAKaM, BBIIOIHATH HEOOXOAMMBIE ONOJIHUTEIbHbIC
IIOCTPOCHHS;

[1Py15 ymeHnue cBOOOJHO OonepupoBaTh NOHATUAMMU: IUIOMAAb GUTyphl, 00bEM (UTYpHI, BEINYHHA
yIjla, pacCTOsTHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE MEXKAY IPSIMBIMH, DPACCTOSHHE MEXIY
IUIOCKOCTSIMH, IUIOIIAAb Cepsl, IIO0MIAlb TOBEPXHOCTH MUPAMU/bI, IPU3MBbI, KOHYCA, LIMIUHIPA, 00beM
KyOa, HpSAMOYToOJIbHOTO Mapajljiesienuieaa, MUpaMu/bl, MPU3MbI, LHWIMHJIpa, KOHYycCa, LIapa; yMEHue
HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX (PUTYD;

[IPyl6 ymeHue CBOOOJHO ONEPUPOBATH TOHATHAMHU: JIBUKCHHE, NapaUICIbHBIA IEPEHOC,
CUMMETpHUS Ha IUIOCKOCTH U B MPOCTPAHCTBE, IIOBOPOT, IpeoOpa3oBaHue nMoaoous, noJo0HbIe GUTYpHI;
YMEHHE PaclO3HaBaTh PaBHbIE U MOJO0OHBIE (PUTYPHI, B TOM UYUCIIE B IPUPOJIE, UCKYCCTBE, ApPXUTEKTYPE;
YMEHHUE HCIMOJIb30BaTh I'€OMETPUUECKUE OTHOILEHHs, HAXOJUTh I'€OMETPHUYECKUE BEIUYHMHBI (JIJIMHA,
yroJ1, IUI01Ia/lb, 00BEM) P PELICHUHN 3aJ1a4 U3 IPYIUX y4EOHbIX PEAMETOB U U3 peaIbHON KU3HU;

[1Py19 ymenue BbIOMpaTh MOIXOASIIUN METOA A pelleHHs 3afayd; MOHWMaHHE 3HAYUMOCTHU
MaTEeMaTHKU B W3YYEHHM MPHUPOJIHBIX U OOLIECTBEHHBIX MPOILIECCOB M SBJIEHUH; YMEHUE paclo3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTeMaTUKA B MCKYCCTBE, YMEHHME IIPUBOAUTH IIPUMEPBl MaTEMaTUYECKHUX
OTKPBITHHA POCCUMCKON M MUPOBOM MaTEMaTUYECKON HAYKHU.

MarepunanbHoe obecnedeHue:

WNHnuBunyansHble 3a1aHNS, CIIPABOYHbIE MATEPUAIIbl, KOHCIIEKTHI JICKIIUH.

3aganue:

1. Onpenenure Bua u Haiaute nepumerp cedeHus kyb6a ABCIA;1B1Ci/li miockocTslo,
npoxosien uepes pedpo A1lls u cepenuny pedbpa BB1, ecnu qmmHa peGpa kyda paBHa § cwm.

2. Omnpepenute BUA W Haigure nepumerp ceueHuss kyba ABCJ/IA1B1Ci/li miockoctslo,
npoxopsmieit uepes  Touku A, Jl u cepequny pedpa CCi, ecu anmHa pedbpa kyda paBHa 4 cM.

IMopsiiok BbINOJIHEHUS] PA0OTHI:

1) BbINOJHHUTE YePTEK

2) 3ammcarh KpaTKO YCIIOBHE 3aa4n

3) Odopmuth penieHue 3a1a9u

Xox pa0doThI:

3agaua 1: [lan xy0 ABC/{A1B1Cy/[1. Jokaxure, 4To ceueHue Kyda miockocThio 41C1K, r1e Touka
K - cepeauna /[C - Tpanenus.
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A D
Pemenune:MK||A1C1, noromy uto (A/1C1) mnapamiensha (A4C), a MK u A1Cy - nuHuH
nepecedyeHuss dTuUX Iwiockocte. MK||A1Cy, AlM‘hU C1K, MK#A;Cy, 3naunt MA;C1K - Tpamenys.
3amaua 2:
Han xy06 ABC/]{A1B1C1/11. lokaxkute, 4T0 ceueHue Kyoda miockocThio 4181K - mapamnenorpamm.

B,

Pemenune: (AA1B1)||(A11C), o A1B1||IC w A1B1=/IC. (AA/11)||(BB1C1), T0 A/||B1C, 3Hauut
A1B1C/[ - mapannenorpamm.

(I)opMa NnpeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHKE.

Kpurepun oneHku:

Ouenka "oTaM4HO' cTaBUTCA, €ciii paboTa BBHINOJHEHA B IMOJTHOM OOBEME C COOJIOJIEHUEM
HEe0OXOIMMOM TOCTEIOBATENbHOCTH JEHCTBHUIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCE
3aIUCH ¥ BBIYMCIICHUSI.

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

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IO3BOJIAECT MOJYYUTh NPABUIbHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MPOBeICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

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

Tema 4.3 MHOrOrpaHHMKH M KpPyIJible Tesa
IIpakTyeckoe 3ansaTue Ne 52
«Pemenue 3a1a4 Ha DUJIHHAP»
Henab padorbl: HayunThcs pemars 3a1auu ¢ LHIUHAPOM
Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
[IPG10 ymeHue omnepupoBaThb NOHSITUSIMHM: MHOTOTPAaHHHK, CEYEHHE MHOTOTpaHHHKA, KYO,
napajiesienune, pu3Ma, nupamuza, Gurypa u noBepXHOCTh BpalleHUs, LIWIMHIP, KOHYC, 1ap, cdepa,
cedueHus: (GUIypbl BpallleHUs, IUIOCKOCTh, Kacaromascs cdepbl, LUIMHApPA, KOHyca, IUIONIA]lb

MOBEPXHOCTU MHUPAMHUJIbI, IPU3MBI, KOHYCa, IIMIMHAPA, TUIOMaAb chepbl, 00beM KyOa, IpSIMOYTOJIbHOTO
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napajiesienunea, MMpamMuIbl, MPU3MBI, IUIUHIPA, KOHYCA, apa; YMEHHE U300pakaTh MHOTOTPAaHHUKH
U NTOBEPXHOCTHU BPAILCHUS, UX CEUEHUS OT PYKH, C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX
CPEICTB; YMEHME paclo3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHHE pACIIO3HABATh IPaBUJIbHbBIE
MHOTOTPaHHUKU;

[1P611 ymeHue omepupoBaTh MOHATHUSMH: JIBUKEHHE B IMPOCTPAHCTBE, MOAOOHBIE (DUTYPHI B
IIPOCTPAHCTBE; MCII0JIb30BaTh OTHOLICHHE IJIOLIAJeH MOBEpXHOCTEH M 00BEMOB MMONOOHBIX (Uryp mpu
peLIeHnH 3a/1a4;

I1P612 ymeHue BBIYMCIATH F€OMETPUUECKUE BEIUYMHBI (JUIMHA, YToJl, IUIoLaab, 00beM, IIIOUIalb
MOBEPXHOCTH ), UCTIOJIB3Ys U3yUEHHBIE (POPMYIIBI U METO/BI;

[IP614 ymenue BBIOMpaTh MOAXOASIIMA W3YYCHHBIH METOJ IS PEIICHUs 3a7a4d, Paclo3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKHE MOJENIM B TPUPOAHBIX W OOLIECTBEHHBIX SIBJICHHUSX, B
UCKYCCTBE; YMEHHE IPUBOJIUTH IPHUMEPHl MAaTEMaTHYECKUX OTKPBITUM POCCUMCKOM M MHPOBOU
MaTeMaTHYECKOU HAYKH;

[1Py14 ymenue cBOOOJHO ONEpUpPOBATh MOHATUSAMH: TOYKA, MpsIMasi, IUNIOCKOCThb, MPOCTPAHCTBO,
OTPE30K, JIyY, IUIOCKUM yroJj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, NIEPECEKAIOIINECS, MTapaUIeIbHbIE U
CKPEILMBAIOIINECS TPSAMBIEC, MAPAUIEIbHOCT, M IEPHEHIUKYIAIPHOCTh INPSAMBIX M IUIOCKOCTEH, Yroj
MEXAY MpsIMBbIMU, YTOJ MEXKIy MPAMOH U IIJIOCKOCTBIO, YIOJ MEXIY IUIOCKOCTSIMH; YMEHHE
UCIOJIb30BaTh NPU PELICHUH 33a/1a4 U3y4YeHHbIe (PAaKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHE OLIEHUBATbH
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUPE; YMEHHE ONEPUPOBATH MOHATUSIMHU: MHOTOI'PAHHUK, CEUCHHE
MHOTI'OI'paHHHMKA, MPAaBUIbHBII MHOIOIpaHHMK, IPU3Ma, NMUpaMuaa, Gurypa U MOBEPXHOCTb BpalICHUS,
LWIMHJP, KOHYC, map, cdepa, pa3BepTKa NOBEPXHOCTH, CEYEHUS KOHYCa U [IWJINHAPA, apaiieiIbHble OCH
WIA OCHOBaHMIO, CEYEHHUE IlIapa, INIOCKOCTh, Kacaromasics chepsl, HIMINHIPA, KOHYCa; YMEHHE CTPOUTH
CeueHHe MHOTOTPaHHUKA, H300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI ¥ TIOBEPXHOCTH BPAIICHUS, NX CCUCHMUS,
B TOM YHCJI€ C IOMOILBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE NIPUMEHSATh CBOUCTBA T€OMETPHUUECKUX (QUTYP,
CaMOCTOSITENTFHO (POPMYJIMPOBAThH ONPENEICHUS N3Y4aeMbIX (DUTYp, BBIIBUTATh TUTIOTE3bI O CBOMCTBAX U
IPU3HAKAX TEeOMETpUYECKUuX (Uryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; yMEHHE MPOBOIUTH
kinaccuukanuioo (Uryp MO pasIUYHBIM TPH3HAKAM, BBIMOIHATE HEOOXOAWMBIC JOMOJHUTEIHHBIE
IIOCTPOCHHS;

[1Pyl5 ymenue cBoOOAHO ONEepUpOBaTh MOHATHIMM: IIOLIaAb (GUTYPBI, 00bEM (UTYpbI, BEIUYHUHA
yria, pacCTOSHHE OT TOYKH JO IUIOCKOCTH, PAacCTOSHHE MEXKIY MPSMBIMH, PAacCTOSHHE MEKIY
IJIOCKOCTSIMU, IIJIOLIAa/b Cepbl, IUIOMIA b TOBEPXHOCTH MUPAMMU/IBI, IPU3MBbI, KOHYCA, LIWJINHIPA, 00beM
Ky0a, MpsIMOYroJbHOIO MapajuieNenunesna, TUpaMuabl, MPU3MbI, IUIUHApA, KOHYyca, IIapa; yMEHHue
HaXOJUTh OTHOILIEHHE 00bEMOB MOJOOHBIX (QUTYD;

[IPy16 ymeHue cBOOOAHO OMNEpPUPOBATh MOHATUAMU: JBH)KEHHE, MapajuleJbHBIN MEepeHoc,
CUMMETpHS Ha IUIOCKOCTH M B IPOCTPAHCTBE, IIOBOPOT, MpeodpazoBaHue Moao0us, no1o0HbIe GUTYpHI;
YMEHHUE pacro3HaBaTh PaBHbIE U M0I00HBIE (QUTYPHI, B TOM YHUCIIE B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE;
YMEHHE HCIOJb30BaTh I€OMETPHUYECKHE OTHOIIECHHS, HAXOJIUTh T€OMETPUYECKHE BEIMYMHBI (IJIUHA,
yToJ1, IJI0IIa/Ib, 00BEM) IPU PELICHNH 33/1a4 U3 JPYTUX YU4EOHBIX MPEAMETOB U U3 PEalbHOM KHU3HU;

[1Py19 ymenue BbIOMpaTh MOAXOASIIMN METOA AJI PEUICHHs 3a/adyd; MOHMMAaHHWE 3HAYMMOCTHU
MaTeMaTHUKU B U3YYEHHM NPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SIBICHUH; YMEHHE paclo3HaBaTh
MPOSIBIEHUE 3aKOHOB MAaTE€MaTUKU B HCKYCCTBE, yMEHHE MPUBOAMTH MPUMEPbl MaTeMaTHYECKHX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKU.

MarepuanbHoe o0ecnieyeHmne:

WNHauBuayanbHble 3a1aHNSL, CIPABOYHBIE MaTEpUAIbl, KOHCIIEKTBI JIEKIIUH.

3ananmne:
1.06vem tmmuaApa 120 CM2, ero BeicoTa 3,6 CM.
Haiitu paguyc nunusapa.
2. Beicota munmuHapa 12cMm, paguyc ocHoBanust 10cMm. L{mmmHap nepecedeH TIOCKOCTHIO TaK, YTO B
CEYCHMHU MOJy4nICsa KBaapar. Haliiure pacCTOsHUE OT 3TOrO CEYEHUs 10 OCH.
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Huauaap — Teno, MOJyYCHHOE MPH BPAIICHUM MPSIMOYTOJbHMKA BOKPYT OCH, COJCPIKAIICH €ro
CTOPOHY.

Kpyru Ha3bIBarOTCS OCHOBAHWSIMM IUJHHAPA, a OTPE3KH, COCTUHSIOIINE COOTBETCTBYIOIINE
TOYKHA OKPYXHOCTEH ATHX KPYroB — OOPa3yHUIMMHM NUJIHHApPA. Y IWIWHIpPA OCHOBAaHHS PAaBHBI U
napajuiesibHbl 1 00pa3yroIHe TAK)KE PABHBI U MapajUIeIbHBI M1y COOOiA.

Ochbl0 HWIMHAPA Ha3bIBacTCS NpsMas, MPOXOJIAs Yepe3 IEHTPhl OCHOBAHWU, MapasuieibHas
00pa3yroIINM.

BokoBasi moBepXHOCTh HHMJIMHAPA — 3TO IMOBEPXHOCTH, MOJYYEHHAss OT BpAIICHHUS CTOPOHBI
NPSIMOYTOJIbHUKA, TTAPAJIICILHON OCH IIHJIHH/IPA.

BbicoToli 1WIMHApPA HA3BIBACTCS PACCTOSHHE MEXIYy OCHOBAaHHMSMHU IIMIIMHApa. Pagmycom
[WIMHPA Ha3bIBACTCS PAJUYC €r0 OCHOBAHHMS.

Huauaap Ha3pBacTCs NPSAMBIM, €CIH €ro  00pasyrllue MNEePHEHAUKYISPHBI  UIOCKOCTSIM
OCHOBAaHHII.

S. =27Rh;

6ok

[Inomanb 60KOBOM MOBEPXHOCTH:
[nomaaes MoaIHOM MOBEPXHOCTH:
S om =S50 +2S,,, =2+ 27R;

noJn

S =2aR(h+R)

noJH

O6beM npmuHapa: vV = RN,

Ceuenue yurunopa — purypa noiaydeHHas: B IEPECEUCHNUH IIHITMH/IPA IIOCKOCTHIO.

CedeHue, MPOXOIAIIEe Yepe3 OCh IHINH/IPA, HA3bIBACTCS 0CEe8bIM CeueHueM M TPEICTABIIET COO0U
MIPSAMOYIOJIbHHUK.

Ecnu cekyiias IiiockocTh MEPHeHIUKY/ISIPHA K OCH IIHJIHH/PA, TO CEYCHUE SBIISICTCS KPYTOM.

ITopsinok BbINoOJIHEHUs padoOThI:
1)BbInonHUTE YepTex
2)3anucaTh KpaTKO yCIOBHE 3aJjauu

Xonx padoTsI:

3amaua 1.0ceBoe cedyeHWe IWIMHApPAa — KBaapar, Imiomaab koroporo Q. Haitaure miomanb
OCHOBAHUS IIMIINHIPA.

Pemenue:

paBHa :
: _ e
OTBeT: Socimn. =7

3amaua 2. Beicota umnuHzapa 6cMm, paamyc ocHoBaHus ScMm. Halinute mniomans ceueHus,
MIPOBEICHHOTO MapaljIeNIbHO OCHU IIMJIMHPA HA PACCTOSIHUM 4CM OT Hee.
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Pemenue:

Scea. = KM*KC,

OE=4cMm, KC=6cm.

Tpeyronsauk OKM — paBHoOeapennsiii (OK = OM =R =5 cm),
TpeyronbHUK OEK — npsMOyrobHBbIi.

N3 tpeyronsauka OEK, o Teopeme [Iudaropa:

gk = VOK? —OE* =/25-16 =/9 =3

KM =2EK=2x3 =6,
Seen= 6X6 = 36 cM°.
OtBeT: S¢ey = 36 cM>.

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33aJaHHE.

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHUEM
HEO0OXOIMMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIIOJIHEHBI BCE
3aMKCH U BBIYUCIICHUS.

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

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TMOJIHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IMO3BOJISIET MONYYWUTh MPABHIbHBIE PE3YNbTAaThl U BHIBOJABI; B XOJE
MPOBEACHUS PAaOOTHI OBUIH JOMYIIEHBI OITHOKHU.

Ouenka "Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIIH pabOTa BBHIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJIHEHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja
IIpakTnueckoe 3ansaTne Ne 53
«Pemenue 3a1a4 Ha KOHYC»
ean pabdorbl: HayunThcs pemars 3a1a4d Ha KOHYC

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

I[IP610 ymeHue omepupoBaTh MOHITUSIMH: MHOTOTPAaHHHK, CEYEHHE MHOTOTPaHHHKA, KYO,
napajuieJienune;], Mpu3Ma, nupamMua, Gurypa u moBEpXHOCTh BpAIICHUS, TWIUHAP, KOHYC, 11ap, cdepa,
cedueHuss (GUTYpBl BpallleHHUs, IUJIOCKOCTh, Kacawmasicsa cdepbl, LOUINHApa, KOHYyca, IUIOMAaIh
MMOBEPXHOCTU TTHUPAMU/IBI, IPU3MBI, KOHYCA, IHJIUH]IPA, TUIOMAab cepbl, 00beM Kyba, mpsIMOYTOJIbHOTO
napajuieNienune1a, MupamMuabl, TPU3MBbL, IUIUHAPA, KOHYCA, IIapa; YMEHUE U300paxaTh MHOTOTPAHHUKH
Y IOBEPXHOCTH BPALICHUSI, UX CEYEHUS OT PYKH, C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEACTB; YMEHHE pAacCIlO3HAaBAThb CHUMMETPUIO B IIPOCTPAHCTBE; YMEHHME pPaCIO3HABATh IIPABUJIbHbIC
MHOTOTPAHHUKWY;
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[1P611 ymeHue omepupoBaTh MOHATHUSAMH: JIBUKEHHE B IMPOCTPAHCTBE, MOAOOHBIE (DUTYPHI B
IIPOCTPAHCTBE; MCIIOJIb30BaTh OTHOUIEHUE IUIOIMIAZEH MOBEPXHOCTEH M 00BbEMOB MOJOOHBIX (UTYp MpH
pELIEeHNH 33/1a4;

[TP612 ymMeHHe BBIYUCIATH TEOMETPUUICCKHE BETUYUHBI (JJTMHA, YTOJ, TUIOIIaab, 00BEM, TUIOMIAIh
MOBEPXHOCTH), UCTIOJIB3Ys U3yUEHHBIE (POPMYIIBI U METO/BI;

[IP614 ymeHnue BBIOMpaTh MOAXOISIIMA M3yYEHHBIH METOM JUIS PEIISHUs 3aJadd, Pacro3HaBaTh
MaTeMaTHueckue (akThl ¥ MaTeMaTHYECKHE MOJENIM B TPUPOAHBIX W OOLIECTBEHHBIX SIBJICHHUSX, B
UCKYCCTBE; YMEHHE IIPUBOJUTH IPUMEPbl MATEMaTU4YECKUMX OTKPBITUM POCCUHCKOM M MHPOBOU
MaTeMaTHYECKOU HAYKH;

[1Py14 ymeHue cBOOOJHO ONEpHpPOBATh MOHATUSAMH: TOYKA, MpsMas, INIOCKOCTh, NPOCTPAHCTBO,
OTPE30K, JIyY, IUIOCKUN yroj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, NIEPECEKAIOIIHNECS, MTapauIebHbIE U
CKPEILMBAIOIINECS TPSAMBIEC, MAPALIEIbHOCT, M IEPHEHIUKYIIPHOCTh INPSAMBIX M IUIOCKOCTEH, Yroj
MEXAY MpSIMBIMU, YTOJ MEXKIy MNPAMOH U IIJIOCKOCTBIO, YIOJ MEXIy IUIOCKOCTSIMHM; YMEHHE
UCIOJIb30BaTh IPU PELICHUH 3a/1a4d U3y4deHHbIe (PAaKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHE OLIEHUBATb
pa3Mepbl OOBEKTOB B OKPY’KAIOLIEM MHUPE; YMEHHE ONEPUPOBATH MOHATUSAMHU: MHOTOIPAHHUK, CEUEHHE
MHOI'OI'paHHMKA, IPAaBUIbHBI MHOIOIpaHHMK, IPU3Ma, NMUpaMuia, Gurypa U NOBEPXHOCTb BpallECHU,
LWIMH]P, KOHYC, Iap, cdepa, pa3BepTKa MOBEPXHOCTH, CEYEHHS KOHYCa U LIMJIMHAPA, apajjiel]bHble OCH
WIA OCHOBaHMIO, CEYEHHUE Ilapa, INIOCKOCTh, Kacarowasics chepsl, IUINHIPA, KOHYCa; YMEHUE CTPOUTh
CeueHHe MHOTOTPaHHUKA, H300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI ¥ TIOBEPXHOCTH BPAIICHUS, NX CCUCHHUS,
B TOM YHCJI€ C IOMOILBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE NIPUMEHATh CBOMCTBA reOMETpUUECKUX GUryp,
CaMOCTOSITENTFHO (POPMYIIMPOBATH ONPEICICHUS U3YUaeMbIX (DUTYpP, BBIIBUTATh TUIIOTE3BI O CBOMCTBAX M
IPU3HAKAX TEeOMETpUYEcKuX (uUryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; yMEHUE MPOBOIUTH
kinaccuukanuioo (Uryp MO pa3IUYHBIM IPH3HAKAM, BBIMOJHATE HEOOXOIAMMBIE JOTOJHUTEIbHBIC
IIOCTPOCHHS;

[1Py15 ymeHune cBOOOJHO OnepupoBaTh MOHATHAMHU: TUIOMAAb GUTYPHI, 00BeM (UTYpHI, BETUYNHA
yria, pacCTOSHHE OT TOYKHM JO0 IUIOCKOCTH, PAacCTOSHHE MEXKIY MNPSAMBIMH, PAacCTOSHHE MEKIY
TUIOCKOCTSIMH, TUIOINAAb cepsl, IUIOMA s MOBEPXHOCTH MUPAMHU/IBI, IPH3MBI, KOHYCA, [IIIUHAPA, 00beM
Ky0a, MpsIMOYroJbHOIO MapajuieNienunesia, TUpaMuabl, NPU3Mbl, LUIMHIpPA, KOHYcCa, Iapa; yMEHHE
HaXOJUTh OTHOILIEHHE 00bEMOB MOJOOHBIX QUTYD;

[IPy16 ymeHue cBOOOAHO OMNEpPUPOBATh MOHATUAMU: JBH)KEHHE, MapajuleJbHBI MepeHoc,
CUMMETpHS Ha IUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT, IpeodpazoBaHue Mo/100us, Mo100HbIE QUTYPBI;
YMEHHUE paclio3HaBaTh paBHbIE M MOJ00HBIE (PUTYPBI, B TOM YHUCIE B IPUPOE, HCKYCCTBE, APXUTEKTYPE;
YMEHHE HCIOJb30BaTh I€OMETPUYECKHE OTHOIIEHHUS, HAXOJIUTh T€OMETPUYECKHE BEIMYMHBI (JJIMHA,
yToJ1, IJI0IIa b, 00BEM) IPU PELICHNH 33124 U3 JIPYTUX YUeOHBIX IPEAMETOB U U3 PEalbHOM KU3HM;

[1Py19 ymenue BbIOMpaTh MOAXOASIIMN METOA AJIs PEUICHHs 3a/adyd; MOHMMAaHHWE 3HAYMMOCTHU
MaTeMaTHKU B U3YYEHHM NPUPOAHBIX M OOIECTBEHHBIX MPOLECCOB M SBICHUH; YMEHHE paclio3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTE€MaTUKH B HCKYCCTBE, yMEHHE IPUBOAMTH NPUMEPbl MaTeMaTHYECKHX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

MarepuanbHoe o0ecrieyeHue:

WNHauBuayanbHble 3a1aHNsL, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTHI JIEKIIUH.

3aganme:

1. HaiiTu nojHyro NOBEPXHOCTh KOHYCa, €CIM o0pa3yrolllas HakJIOHEHA K MJIOCKOCTH OCHOBAHHS
10, yIJIOM 30°u paBHa 12 cM. A paguyc OCHOBaHHS § CM.

2. Haiftn rutommas OCeBOTO CeUeHUs KOHYyca, €Clii 00pasyromias paBHa 15 cM, a paanyc OCHOBaHHS
4 cm.

PaccmoTpuM OKpyKHOCTH ¢ IIEHTpoM B Touke O u npsmyro OP, nepneHauKysipHyto K INIOCKOCTH
ATOM OKpPYXKHOCTH. Kaxayro TOYKY OKPYXHOCTH COE€IMHUM C Touykoi P orpeskom. IloBepXHOCTS,
o0pa3oBaHHAast STUMU OTPE3KaMH, Ha3bIBAETCSI KOHMYECKOIi, a CAaMU OTPE3KH — 00Pa3y0IIMMH KOHYca.

Teno, orpaHnYeHHOE KOHUYECKOM MOBEPXHOCTHIO M KPYTOM, Ha3bIBA€TCS KOHYCOM (puc. 2.2).
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Konnueckas moBepXHOCTh — 0OKOBasi IOBEPXHOCTH KOHYCAa, KPYT — OCHOBAHMe KOHYCa, Touka P —
BepIIMHA KOHYyca, 00pa3ylolie KOHUYECKOW MOBEPXHOCTH — o0pa3ylomme KoHyca. Bee oOpasyromiue
KOHyca paBHbI JIpyr Apyry. Ilpsmas OP, mpoxopsias depe3 LIEHTp OCHOBAHUS M BEPIIMHY KOHYCA,
Ha3bIBaeTCsl 0CbK KOHyca. OChb KOHyca MEPHEHIAUKYIApHA K IUIOCKOCTH oOcHOBaHus. Otpe3ok OP
HAa3bIBACTCSI BBICOTOM KOHYCA.

Ecnu cekymiasi miaockocTh MPOXOJIUT 4Yepe3 OChb KOHYCAa, TO IOJYyYEHHOE CEYCHHUE Ha3bIBaeTCs
0CEBBIM CEeYEHHUEM.

[IpoBeném cexylyo MmI0CKOCTh NEPIEHIUKYIIPHO K OCH KOHYca. JTa IIOCKOCTh MEPeceKaeTcs ¢
KOHYCOM TI0 Kpyry M pa3OuBaeT KoHyc Ha nBe yacth. OgHa M3 yacTed mpencTaBiisieT co0oi KOHYC, a
Ipyras Ha3bIBaeTCsl ycedéHHbIM KOHYcoM. (M300pa3ute yceu€HHblil KoHyc camocTosTensHo. [locTpoiite
00pa3yIIyIo, BBICOTY.)

IInomaabs 60KOBOIi MOBEPXHOCTH KOHYCAa paBHA IMPOU3BE/ICHUIO MOJIOBUHBI JJIUHBI OKPYXHOCTU
OCHOBaHUS Ha 00pa3yIoNIyIo.

S, =l

Ilnomaabs noJHOM MOBEPXHOCTH KOHyCa paBHAa CyMMe IUIOIIAAu OOKOBOW IOBEPXHOCTH H
IJIOLIA/Id OCHOBAHUSI.

S,,,, =ar(l+r)

NnOJIH

60k

Inomans 60KOBOI MOBEPXHOCTH YCEYEHHOT0 KOHYCA PaBHA IPOM3BEICHUIO TOJYCYMMBI JUIUH
OCHOBaHMI Ha 00Pa3yIONIYIO.
O0béM KOHYcCa paBeH OAHON TPETH MPOU3BEICHUS IIOIIAI OCHOBAHHS HA BBICOTY.

V=48,,-h= "1

ITopsinok BbINoOJIHEHUs padoOThI:
1)BbInonHUTE YepTex
2)3anucaTh KpaTKO yCIOBHE 3aJjauu

Xonx padoTsI:

3amaua 1: Iiomans GOKOBOH MOBEPXHOCTH KOHYca paBHa 60 1M, a paaiyc OCHOBAHHS PAaBeH 6 M.
HaiiguTe paccTosiHME OT LIEHTpa OCHOBAHUS JI0 00pa3yrollei KoHyca.

Pemenue:

Seux = Arf =600 => pl =60

r=6::>f=ﬁq=10.
-

SO =VAS — 40 =10° -6 =8

1 I
Spo ==+ AC-O5 =—-6-8=24

i
1
1
|
|
1
]
'
1
I
'
'
I
+
I

SM,,,-JLOH-AS:SOH:N:: 0H=-Zi

C 1pyroii CTOpOHBI, 2 5

3agaua 2:PaccTosiHuE OT IIEHTpa OCHOBAaHMS KOHYyca O CEpeaHMHBI oOpasyroiieil paBHO 4 cM, a

YTOJl HakKJIOHA 00pa3yrolleil KOHyca K TUIOCKOCTH OCHOBaHMSI PaBeH 60°. Haiigure mUIomams 0CeBOro
CEUEHUs KOHyca.
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Oreer: 163 o’

(I)opMa NMpeacTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOJIOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii padOTa BHINIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISAET MOJYYUTh NPABUIbHBIE PE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBeJICHUS pabOThI ObUTH JOMYIIEHBI OIIMOKH.

OueHka ""Hey10BJeTBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACIATh MPABHIIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH U KpyIJble TeJa
IIpakTyeckoe 3ansaTue Ne 54
«Pewenne 3a1a4 Ha wap u cpepy»
Ilean padorbi: HayunThes pemaTs 3a1aun Ha map 1 chepy

BeinosiHenne padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

[IP610 ymeHue onepupoBaThb NOHSTUSIMHM: MHOTOTPaHHHK, CEYEHHE MHOTOTpPaHHMKA, KYO,
napajiesienunesi, pusMa, nupaMuza, Gurypa u nMoBepXHOCTb BpaLleHUs, LMIUHIP, KOHYC, 1ap, chepa,
ceueHuss (QUIypbl BpallleHHUs, IUIOCKOCTh, Kacawoomasicia cdepbl, LUINHApA, KOHyca, IUIOMAagb
MOBEPXHOCTU MHUPaMHM/JIbl, TPU3MBI, KOHYCa, LWINHAPA, IUIOMaAb chepbl, 00beM KyOa, IpSIMOYTOJIbHOTO
napajuiefienunea, NupamMuabl, IpyU3Mbl, HWIMH]PA, KOHYCA, 11apa; yMEHUE N300paxkaTb MHOTOTPAHHUKH
U NTOBEPXHOCTHU BpAILIEHUs, UX CEYEHHS OT PYKH, C IOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEIICTB; YMEHHE paclO3HaBaTb CHUMMETPUIO B IPOCTPAHCTBE; YMEHHE pACIIO3HABATh IPABUJIBHBIE
MHOTOTpaHHUKU;

[IPG11 ymeHue omnepupoBaTh NOHATUSIMM: JIBIKEHHE B IPOCTPAHCTBE, MOJ0OHBIE (QUTYPHI B
MIPOCTPAHCTBE; MCIIOIB30BaTh OTHOLICHUE IUIOMIAJIe MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (UTYp MpH
pelnieHny 3a1ay;

I1P612 ymeHue BBIYUCIATH T€OMETPHUUECKUE BETUYMHBI (JTMHA, YTOJI, TIOLaAb, 00beM, IJIOLIalb
MOBEPXHOCTH), UCIIOJIb3Yys U3YUEHHbIE (POPMYJIIBI U METO/IBI;

[1P614 ymeHue BBIOMpaTh MOIXOASIINN M3YUYEHHBIH METOJ JAJS peIleHUs 3a/aud, pacro3HaBaTh
MaTemMaThuueckue (akThl U MaTeMaTH4YEeCKHEe MOJIEIM B MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSAX, B

131



HUCKYCCTBE, yMCHHE IPUBOAUTL IIPUMEPBI MATEMATHUYECKUX OTKPBITUH POCCUUCKOM M MHUPOBOU
MaTeMaTU4YECKON HAYKU;

[1Py14 ymeHue cBOOOJHO ONEpPHPOBATH MOHATHUSMH: TOYKA, MpsMasi, IIOCKOCTh, NMPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUH YTrOJl, ABYTPAHHBIA YTOJI, TPEXTPAHHBIN YIroJl, IEPECEKaOIUeCs, MapajuleIbHbIe U
CKpELIUBAIOIIKECS MPsIMBIE, IAPAJUICIBbHOCTh M IEPIEHAUKYISIPHOCTh IPSAMBIX U IUIOCKOCTEH, YIoJj
MEXIY MpSIMBIMU, YTOJ MEKIAYy MNPAMOM UM IIOCKOCTBIO, YIOJI MEXIY IUIOCKOCTSMM; YMEHHE
WCTOJIB30BaTh MPU PEHICHUH 33134 U3Y4YeHHBIC (PAKThl U TEOPEMBI TUIAHUMETPUH; YMEHHE OLIEHUBAThH
pa3Mepbl 0OBEKTOB B OKPYXKAIOLIEM MHUPE; YMEHHE ONEpUPOBaTh MOHATHSIMM: MHOTOTPAHHUK, CEYEHUE
MHOTOI'paHHHKA, NPAaBUIBHBI MHOTOTPAaHHHK, MPU3Ma, MUpaMuaa, GUrypa ¥ MOBEPXHOCTh BpAIICHUS,
LWINHAP, KOHYC, 1ap, cdepa, pa3BepTKa MIOBEPXHOCTH, CEUEHHsI KOHYCa U LIMIMHJPA, apajuleIbHbIe OCH
WIA OCHOBAHMIO, CEYEHHUE IIapa, IIOCKOCTh, Kacaromasics cepsl, INHAPA, KOHYCa; YMEHUE CTPOUTH
CeYeHHe MHOIOIrPaHHUKA, U300pa)kaTb MHOIOIPAaHHUKH, (PUIYphI M IOBEPXHOCTH BpAILEHUS, UX CEUCHMUS,
B TOM YHCJI€ C TOMOIIBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHATh CBOWCTBA T€OMETPHUECKUX (QUTYD,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPEEICHUS U3ydaeMbIX (QUTYp, BBIIBUIATh TUIOTE3bl O CBOMCTBAX U
MPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIM OIPOBEPraTh HX; yMEHHUE MPOBOIUTH
Kkinaccuukanuoo (Uryp Mo pas3IuyHbIM IPU3HAKAM, BBINOJHATE HEOOXOANWMBIE JONOJHUTEIbHbIE
IIOCTPOCHHS;

[1Py15 ymeHnue cBOOOJHO OonepupoBaTh NOHATUAMMU: IUIOMAAb GUTyphl, 00bEM (UTYpHI, BEINYHHA
yIjla, pacCTOsTHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE MEXKAY IPSIMBIMH, DPACCTOSHHE MEXIY
IUIOCKOCTSIMH, IUIOIIAAb cepsl, IUIO0IAlb MOBEPXHOCTU MUPAMUIbI, IPU3MBI, KOHYCA, LIWIMHIPA, 00beM
KyOa, HpSAMOYToOJIbHOTO Mapajljiesienuieaa, MUpaMu/bl, MPU3MbI, LHWIMHJIpa, KOHYycCa, LIapa; yMEHue
HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX (PUTYD;

[IPyl16 ymeHune CBOOOAHO ONEPUPOBATH TOHATHAMHU: JBW)KCHHE, TapajUIeIbHBIH MEepeHoc,
CUMMETpHUS Ha IUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, Npeodpa3zoBaHue Moa00us, 0100HbIe (DUTYPHI;
YMEHHE PaclO3HaBaTh PaBHbIE U MOJO0OHBIE (PUTYPHI, B TOM UYUCIIE B IPUPOJIE, UCKYCCTBE, ApPXUTEKTYPE;
YMEHHUE HCMOJIb30BaTh I'€OMETPUYECKUE OTHOILEHUS, HAXOOUTh I'€OMETPUUYECKHE BEJIMYMHBI (JUIMHA,
yroJ1, IUI01Ia/lb, 00BEM) P PELICHUH 3a/1a4 U3 IPYIUX y4eOHBIX MPEAMETOB U U3 PEATbHON KU3HU;

[1Py19 ymenue BbIOMpaTh MOIXOASIIUN METOA A pelleHHs 3afayd; MOHWMaHHE 3HAYUMOCTHU
MaTeMaTUKU B W3YYEHMM MPUPOJHBIX M OOIECTBEHHBIX MPOILIECCOB U SIBJICHHM; YMEHHE PACIIO3HABATh
MIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B MCKYCCTBE, YMEHHME IPUBOAUTH IIPUMEPBl MaTEMaTUYECKUX
OTKPBITHHA POCCUMCKON M MUPOBOM MaTEMaTUYECKON HAYKHU.

MarepunanbHoe obecnedeHue:

WNHnnBunyanbHble 3a1aHKs, CIIPABOYHbIE MATEPUAIIbl, KOHCIIEKTHI JICKIIUA.

3aganue:

1.PaccTosiHMEe OT IIEHTpa Iapa A0 CEeKyILeH MIOCKOCTH PaBHO 8 M, a Pauyc CEUCHHUs IUIOCKOCTBHIO
paBeH 6 M. Haiigure paaunyc mapa u o00beM.

2. O6wem mapa 12511 m°. Haifty momazs cepsl.

Cdepoii Ha3bIBaeTCs MOBEPXHOCTD, COCTOAIIAS M3 BCEX TOUEK IPOCTPAHCTBA, PACHOJIOKEHHBIX Ha
JAHHOM pAcCTOSIHUM OT JIaHHOM TO4YKHW. JlaHHasg ToOdYKa HAa3bpIBaeTCS WEHTPOM cdepbl, a JaHHOE
paccrosHue — paamycoM cgepbl. OTpe30K, COSAMHSIONMN JBE TOUKH cepbl U MPOXOIAIIUN depes
LEHTp, Ha3bIBaeTCsl AuaMeTpoM. Teno, orpaHnueHHOe c(hepoil, Ha3bIBACTCS IAPOM.

[Ilap MOXHO NOJyYUTh NpPH BpAIIECHUU IOJYKpyra BOKPYr QuameTpa. ['paHMuel mapa Cily>KUT
chepa.

[Tnockocth, uMMeromas co cdepoil TOJIBKO OJHY OOIIYI0 TOUYKY, HAa3bIBaeTCs KacaTeJbHOM
IVIOCKOCTBIO K cdepe. Paamyc cdepsl, mpoBen€HHbII B TOUKy KacaHusi chepbl W TUIOCKOCTH,
MEPIEHIUKYIIAPEH K KacaTeIbHON TUIOCKOCTH.

Ceuenne miapa, Mpoxojsliee 4epe3 LEHTP, Ha3bIBaeTCs OOJbIIMM KPYroMm, HE MpPOXOsllee —
MaJbIM Kpyrom LleHTp GoJbIIOro Kpyra COBMagaeT ¢ LEHTPOM IIapa, a IEHTP MaJoro Kpyra sBIseTcs
OCHOBaHUEM MEPIEeHANKYISpa, OMYIIEHHOIO U3 LIEHTPa [Iapa Ha IMII0OCKOCTh ATOr0 Kpyra.
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Ceuenusi, paBHOOTCTOAIIME OT LIEHTPA, PaBHBI.
Pajiuyc OKpYyXKHOCTH, TIONYdEeHHOI NpH nepecedeHuH cdepsl paguyca R mimockocThio, yaaneHHoi

D2 2
OT 1eHTpa chephl Ha d , PaBeH R™—d”

o Scd)e o 47ZR2
H.TIOIIIHIH) MOBEPXHOCTH C(l)epbl paBHA YUCTBCPCHHOM ILJIOIIAAN GOHBHIOFO Kpyra: P .
4
Vmapa =5 ﬂRS
3

O0bem mapa:
ITopsinok BbINOJIHEHHSI PAa0OTHI:
1)BbINIOIHUTE YepTexX

2)3amnucarb KpaTKo YCIOBHE 3aa4H

Xox padoThI:

3apava 1: [lmomans chepsl paBHa 100 M°. PaccrosiHue OT 1eHTpa chepbl 10 CEKYyIIEH MIOCKOCTH

paBHo 4 M. Haiinure panuyc ceueHus.

Pemenmne:

S =4 =100 = R* =25 R = §

AD =VBD' - ABY = 4 _ 3,9y
Orser: 3,

38[[3‘[3 2: [Inomanu ceueHus Irapa MmjiIoCKOCThOpaBHA 1611 M2 , a IJiomazab mapajjieJIibHOTrOo eMYy

2 .
CEYCHHMS, MPOXOIAIIETO Yepe3 IEeHTp mapa, paBHa 2511 M . Haiftu paccrosiuue Mexay TIOCKOCTSIMU
CCYCHMUII.

A4

wl =16n=>rt =16, r=4 M,
R =25a =R =25, R-5nm.

h=JRE-F =25-16 =3 (M)

OtBer: 3 M
®opma npeacTaBJIeHNs pe3yJbTaTa: BHIIOJTHEHHOE 33/I1aHNUE.

Kpurtepun onenkmn:
Ouenka "oTJMYHO'" CTaBUTCA, €Ciid paboTa BBHIMIOJHEHA B TOJTHOM OOBEME C COOJIOIEHHEM

HCO6XO,[[I/IMOI71 IOCICI0BATCIBbHOCTHU ﬂeﬁCTBHﬁ; B OTBCTC NPABUIIBHO W AKKYPAaTHO BBIIIOJIHCHBI BCC
3allMCHU U BBIYMCJICHUS.

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

Ouenka "ya0BJIEeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHONW YacTH TaKOB, YTO IMO3BOJISIET MOJNYYUTh NPABHIBHBIE PE3yAbTaThl U BBIBOJBI, B XOJIE
MpoBeACHUS PAOOTHI OBUTH TOMYIIEHBI OITHOKH.

Ouenka "Hey10BJIE€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja
IIpakTuyeckoe 3ansaTue Ne 55
«Pemmenne 3a1a4 Ha KOMOMHALMY T€OMETPHYECKUX TeJD)
Leas padoTbi: HayunThes pemaTs 3a1a4d Ha KOMOMHAILIUIO T€OMETPUYECKHX TeTl

BobinosiHeHHne pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

IIP610 ymeHnue omnepupoBaTh MOHATUSAMH: MHOTIOIDAaHHMK, CEYEHHE MHOIOIPaHHUKA, KYO,
napaiesienune i, pu3Ma, nupaMuaa, Gurypa u moBEpXHOCTh BpalleHHs, HWIHHIP, KOHYC, map, cdepa,
ceyeHUss (GUIypbl BpalLEHUs, IJIOCKOCTb, Kacarowascs cQepbl, LUIMHIPA, KOHYCa, IUIOIAb
MOBEPXHOCTU MHPAMHUJIBI, TIPU3MBI, KOHYCa, IMIMHAPA, TUIOMmaab chepbl, 00beM KyOa, IpSIMOYTOIBHOTO
napajJiesienunesia, TMpamMuibl, PU3Mbl, HUJIUHIPA, KOHYCA, 1apa; YMEHHE U300paxaTh MHOTOTPaHHUKHI
Y NTOBEPXHOCTHU BpAILIEHUs, UX CEYEHUS OT PYKH, C TIOMOLIbIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; yYMEHME paclO3HaBaTb CUMMETPUIO B IIPOCTPAHCTBE; YMEHHUE PACIO3HABaTb IPaBUJIbHBIC
MHOTOTpPaHHUKU;

IIP611 ymeHue omnepupoBaTh MOHATUSAMH: JIBUKEHHE B IPOCTPAHCTBE, MOAOOHBIE (UTYPHI B
IIPOCTPAHCTBE; UCMOJb30BaTh OTHOUICHHE IUIOIIAJCH MOBEPXHOCTEH M 00BEMOB MOJOOHBIX GUIYp IpU
pELIECHNN 3a]1a4;

[TP612 ymeHue BBIYUCISATH TEOMETPUUYECKUE BETUYUHBI (JJIMHA, YTOJI, TUIOMAah, 00BEM, TUIOIIAdb
MOBEPXHOCTH), UCTIOJIb3Ysl U3yUEHHbIE (POPMYJIIBI U METO/IBI;

[1PG14 ymeHue BbIOMpaTh MOAXOASIIMN M3yYEHHBIH METOJ AJIs PELIeHUs 3aJadud, paclo3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHUECKHE MOJENU B MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE; yMEHHWE IPUBOAUTH IIPUMEPBl MATEMAaTUYECKUX OTKPBITUHA POCCUHCKOW M MHPOBOU
MaTEMaTHUYECKON HAYKU;

[1Py14 ymenue cBOOOJHO ONEpUpOBaTh MOHATUSMU: TOYKA, MpsAMasi, INIOCKOCTb, MPOCTPAHCTBO,
OTpPE30K, JIy4, IIJIOCKUI YroJl, ABYIPaHHBIM Yroj, TPEXTPaHHbIN YroJl, NEPEeCEKaAOINECs, TapalljIe/IbHbIE U
CKpELIMBAOIIKECS MPsIMBbIE, MAPAJUICIBHOCTh W MEPHEHIUKYISIPHOCTh NPSIMBIX M IUIOCKOCTEH, YIOJ
MEXIY MpSIMBIMU, YTOJ MEXKIAYy MNPAMOH UM IIIOCKOCTBIO, YTOJ MEXIYy IUIOCKOCTSIMHM; YMEHHE
UCIIOJIb30BaTh MPH PEIICHUU 3a/ad U3ydeHHbIe (DaKThl U TEOPEMbl IUIAHUMETPHUM; YMEHHE OIIEHUBATh
pa3Mepbl 0OBbEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHME ONEepUpOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHHKA, NMPaBUIbHBIA MHOTOIPAaHHUK, NpU3Ma, MupaMuia, Gurypa u moBEpXHOCTh BpAIICHUS,
LWIMHAP, KOHYC, map, cdepa, pa3BepTka MOBEPXHOCTH, CEUCHHsI KOHYCa U IIUIIUH/IPA, apaljiebHble OCH
WM OCHOBAHMIO, CEUEHHUE IIapa, TIOCKOCTb, Kacaromasicsa cepsl, HIUINHAPA, KOHYCa; YMEHHE CTPOUTH
CeyeHHe MHOTOTPaHHUKA, U300pakaTh MHOTOIPAaHHUKH, (PUTYpHI 1 TOBEPXHOCTH BPAICHUS, X CEUCHMUS,
B TOM YHCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE NPUMEHSITh CBOMCTBA T€OMETPUUYECKUX QUTYD,
CaMOCTOSITENTLHO (POPMYJIMPOBAThH ONPENEICHUS U3Y4aeMbIX (UTYp, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U
MpU3HAKaX TIeOMETPUYECKUX (Uryp, OOOCHOBBIBaTH WM ONPOBEPraTh MX; YyMEHHE NPOBOJIUTH
Kinaccuukanuioo (Uryp Mo pa3IUYHBIM IPHU3HAKaM, BBINOJIHATH HEOOXOAMMBIE JOIMOJHUTEIbHBIE
ITOCTPOEHHS;

[1Py15 ymeHue cBOOOJHO ONepupoBaTh MOHATHAMMU: TUIOMAAb GUTYpHl, 00beM (UTYpHI, BETUYNHA
yIjla, pacCcTOSTHUE OT TOYKH JO IUIOCKOCTH, PACCTOSITHUE MEXIAY NPSIMBIMH, DPACCTOSHHE MEXIY
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IUIOCKOCTSIMH, TUIOIIAAb cepsl, IUIOMAb MOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCA, [IUIUHIPA, 00beM
Ky0a, MpSAMOYTOJILHOTO Mapajljiesienuneaa, MUpaMubl, MPU3MbI, LHWIMHIpa, KOHYyca, LIapa; yMeHHue
HAXO/UTh OTHOIIEHHE 00bEMOB MOIOOHBIX (PUTyD;

[IPyl6 ymenue cBOOOTHO ONMEPUPOBATH TMOHATHUAMH: JIBIDKCHHE, TapaJlICIbHBIA TEpPEeHOC,
CHMMETpHUS Ha TUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, peoOpa3oBaHue Moaoous, noJo0HbIe (GUTYPHI;
YMEHHE PaclO3HaBaTh PaBHbIC U MOJIOOHbBIE (PUTYPHI, B TOM UYUCIIE B MPUPOJIE, UCKYCCTBE, aPXUTEKTYPE;
YMEHHE HCHOJb30BATh T€OMETPUYECKHUE OTHOIIEHUS, HAXOIUTh TI'€OMETPUUYECKUE BEIMYUHBI (JJIMHA,
YToJ1, TUIOMIa/lb, 00BEM) MPH PELICHUHU 33]1a4 U3 IPYTHX y4eOHBIX MPEAMETOB U U3 pPeaIbHOU KU3HU;

[1Py19 ymenue BBIOMpaTh MOIXOASIIUAN METOA AJS pEIICHHs 3afadd; MOHWMAaHHE 3HAYUMOCTHU
MaTEMaTHKU B W3YYEHHM MPUPOJHBIX M OOIIECTBEHHBIX IMPOLIECCOB U SIBJICHHH; YMEHHE PaclO3HABaTh
NpPOSIBJICHWE 3aKOHOB MAaTEMAaTUKU B HMCKYCCTBE, YMEHHE IPHUBOAMTH IPHUMEPHl MaTeMaTHYECKUX
OTKPBITUH POCCUUCKON U MUPOBOM MaTEeMaTUYECKON HAYKH.

MarepunanbHoe obecrnieyeHue:

NnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MaTepUabl, KOHCTIEKTHI JICKIIHIA.

3aganue:
1. B mwiMHap HAKJIOHHO BIMCAH KBaJpaT TaK, YTO BCE €r0 BEPIIMHBI JIEKAT HAa OKPYNKHOCTAX

ocHoBaHus1. HaiiuTe cTOpOoHY KBajpaTa, €CJIM BHICOTA IMJIMHIPA paBHA 2CM, a paJlyCc OCHOBAaHHUS PaBEeH
TcM.

IMopsiiok BbINOJIHEHUS PA0OTHI:
1)BBIOTHUTE YepTex
2)3amnucarb KpaTKo YCIOBHE 3aa4l

Xoa paGoTsI:
3amava. B mumHap BOuMcaHa mpaBWiibHAs IIECTUYrofibHAs mpu3Ma. Haliaure oTHomeHus o0bema
MIPU3MBI K 00beMY LUTUHIPA.

Pemenne:

vV
—mu§ xh S,

me. - 7ZR2 Xh a 7Z'R2

ag — R
s _3R3
OCH. 2
Vnpu3M _ 3R2\/§ x 72- _ 3\/§
V... 2 R* 2n
Vnpu3M ﬁ
OtBer: Y%+ 2n .
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@dopma npeacTaBJieHUs pe3y/JbTaTa: BHIIIOJIHEHHOE 33/1aHHUE.

Kpurepumn oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HE0OXOIMMOM TOCIEI0BAaTEIbHOCTH JCHCTBUIl; B OTBETE€ MPAaBUILHO U aKKypaTHO BBIIOJHEHBI BCE
3aMUCH U BBIYUCIICHUSI.

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

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO I103BOJIAET IMOJYYUTh IpPaBUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PAaOOTHI OBUIH JOMYIIEHBI OITHOKHU.

Ouenka "Hey10BJE€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBIMIOJTHEHHON YacTH pabOThHI HE MO3BOJISIET C/IeNIaTh IPABUIIbHBIX BBIBOJIOB.

Tema 4.3 MHOrorpaHHMUKHU M KPYIJible TeJia
IIpakTuyeckoe 3ansaTue Ne 56
«Perienue 3a1a4 Ha KOMOMHALMY TeOMETPHYECKUX TeJD)
Heab padotbl: HayuuThes pemarh 3a1a4i HA KOMOMHAIIMIO T€OMETPUUYECKUX TEI

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[IP610 ymenme omepupoBaTh MOHATUSMH: MHOTOTPAaHHHMK, CEYCHHE MHOTOTpaHHUKA, KYO,
napajiesienunes1, pusMa, nupaMuza, Gurypa u noBepXHOCTb BpalleHUs, LWIMHIP, KOHYC, 1Iap, cdepa,
ceuyeHHst (GUTYpHl BpAILICHHSA, IUIOCKOCTh, Kacaromascs cQepbl, NUINHAPA, KOHYCa, IUIOIMAIb
MOBEPXHOCTU MHUPaMHU/Ibl, IPU3MBbI, KOHYCa, IIWINHApPA, IUIoaab chepbl, 00beM Kyda, IpSIMOYTrOIbHOTO
napajuieNienunes1a, NupamMuabl, IpU3Mbl, HWIMH]pA, KOHYCA, Il1apa; yMEHHE N300pakaTb MHOIOIPaHHUKH
Y NTOBEPXHOCTHU BPAILEHUS, UX CEYEHUS OT PYKH, C TOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHHME pacro3HaBaTh CUMMETPHUIO B IPOCTPAHCTBE; YMEHHE pACIO3HABaTh IpaBUJIbHbBIE
MHOTOTPaHHUKU;

[IPG11 ymeHue omepupoBaTh NOHSTHUSIMH: JBHKEHHE B IPOCTPAHCTBE, MOJ0OHBIE (QUIYPHI B
IIPOCTPAHCTBE; MCIIOIB30BaTh OTHOLICHUE IUIOMIAZe MOBEPXHOCTEH M 00bEMOB MOJOOHBIX (uryp npu
pelIeHNH 3a/1a4;

I1P612 ymeHue BBIYUCIATH T€OMETPHUUECKUE BETUYMHBI (JUTMHA, YToJl, IUIOLab, 00beM, MIIOLIalb
MTOBEPXHOCTH), UCIIOJIb3Yys U3YUEHHbIE POPMYJIIbI U METOIBI;

I1P614 ymeHue BbIOMpaTh MOIXOASIINN HM3Y4YE€HHBIH METOJ JAJS pelleHUs 3a/aud, pacro3HaBaTh
MaTemMaThueckue (akThl U MaTeMaTH4YECKHE MOJIEIM B MPUPOJHBIX U OOIIECTBEHHBIX SIBJICHHUSAX, B
UCKYCCTBE; yMEHHE IIPUBOJUTH NPHUMEPHl MAaTEMaTHYECKMX OTKPBITUM POCCUMCKOM M MHPOBOU
MaTeMaTHYECKOW HAYKH;

[1Py14 ymeHue cBOOOJHO OMEpPHUPOBATH MOHATUSAMHU: TOYKA, MpPsIMast, IUIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, TIIOCKAM yroJj, ABYTPAHHBIN yToj, TPEXTPAHHBIN yroJ, NepeceKaromuecs, napauieibHble U
CKPEILMBAIOIINECS TPSAMBIE, MApaUIENbHOCTh M MNEPHEHIAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEM, Yroi
MEXAY MpSIMBIMU, YTOJ MEXKIy MPSAMONM U TIJIOCKOCTBIO, YIOJ MEXIy IUIOCKOCTSIMU; YMEHHE
UCMOJb30BaTh MPU PELICHUH 33134 U3Y4YeHHBbIe (PAKThl U TEOPEMBl IUIAHUMETPUH; YMEHHE OLIEHUBATh
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUpPE; YMEHHE ONEepPUPOBATH MOHSATHUSIMHU: MHOTOTPAaHHUK, CEUCHHE
MHOTOI'paHHHKA, MPAaBUIbHBI MHOIOIpAaHHMK, NMpU3Ma, NMUpaMuja, GUrypa U NOBEPXHOCTh BpAICHMS,
UWJIMHIP, KOHYC, ap, cdepa, pa3BepTKa NOBEPXHOCTH, CEUYEHUS KOHYCa U IIMINHpA, apauieIbHble OCH
WIA OCHOBaHMIO, CEYEHHUE Ilapa, IIOCKOCTh, Kacawomasics chepsl, IUIUHIPA, KOHYCa; YMEHHE CTPOUThH
CeueHne MHOTOTpaHHHKa, 1300pakaTb MHOTOIPaHHUKH, (PUTYPBI U TIOBEPXHOCTH BpPALICHUS], UX CEUECHUS,

136



B TOM YHCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHSATH CBOWCTBA T€OMETPUIECKUX QUTYD,
CaMOCTOATEIILHO (POPMYITHPOBATH OMPEIEICHUS U3y4aeMbIX (PUTYpP, BBIIBUTATh TUIIOTE3bl O CBOMCTBAX U
MpU3HAKaX TeOMETPUYECKHX (Uryp, OOOCHOBBIBATH WIIM OINPOBEpPraTb WX, YMEHHE MPOBOAHTH
kinaccupukanuio (Guryp mo pas3auvyHBIM TPH3HAKAM, BBHITOJHATH HEOOXOAMMBIC JIOMOJHHUTEIIbHBIC
MOCTPOCHUS;

[IPy15 ymenue cBoOOAHO OMEpUPOBATH MOHITHAMU: TUIONIAAb (GUTYPBI, 00beM (PHUTYpBI, BEIMUHNHA
yrijla, pacCTOSTHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSTHUE MEXKJY IMPSMBIMH, PACCTOSIHUE MEXKIY
IJIOCKOCTSIMH, TUIOIIAAb Chephl, TUIONIAAb OBEPXHOCTH MUPAMUIbI, IPU3MBbI, KOHYCA, TUJIUHIPA, 00BEM
Ky0a, TPSIMOYTOJILHOTO MapaijieNienuieaa, MTUPaMubl, MPU3MBI, WIMHIPA, KOHYcCa, IIapa; yMEHUe
HaxOJIUTh OTHOIIICHHE 0OHEMOB TMOI00HBIX (QUTYD;

[IPyl6 ymeHue CcBOOOAHO OMNEPUPOBATH TOHATUAMHU: JBH)KCHHE, TMapajUIeTIbHBI MEepeHoc,
CUMMETpPHS Ha IUIOCKOCTH W B MPOCTPAHCTBE, ITOBOPOT, Mpeodpa3zoBaHue Moao0us, MoJo0HbIe (DUTYpHI;
YMEHHE PAcIO3HABATh PaBHBIC W MOJ0OHBIE (PUTYPHI, B TOM YKCJIE B IPUPOJIC, HCKYCCTBE, apXUTEKTYPE;
YMEHHE HCIOJIb30BaTh T€OMETPHUYECKUE OTHOIICHHS, HAXOAWTh I€OMETPUUYECKHE BEJIWYUHBI (IUIHHA,
YTOJI, TUTOMIA/lb, 00BEM) MPH PEIICHUN 33]1a4 U3 IPYTHX YU4ECOHBIX MPEAMETOB U U3 PeaIbHOU KU3HU;

[IPy19 ymenue BbIOMpaTh MOAXOISIIMA METOA JUIS pPEUICHUs 3aJadyd; MOHMMaHUE 3HAYUMOCTH
MaTEMATHKU B W3YYCHHH MPHPOIHBIX M OOIIECTBEHHBIX IMPOIIECCOB M SIBJICHHI;, YMCHHE PACIIO3HABATH
MPOSIBJICHUE 3aKOHOB MaTeMaTMKU B MCKYCCTBE, YMEHHME NPUBOAUTH IPUMEPhl MaTEMaTUYECKHUX
OTKPBITHHA POCCUMCKON M MUPOBOM MaTEMaTUYECKON HAYKHU.

MarepuajibHoe o0ecrnieyeHme:

WNunuBuayanbHbIC 3a1aHMS, CIIPABOYHBIE MATEPUAIIbl, KOHCIICKTHI JICKIIH.

3ananmue:

1. B nwiuMHap HAKJIOHHO BIHMCAH KBaJpaT TaK, YTO BCE €r0 BEPIIMHBI JIEKAT HA OKPYKHOCTAX
ocHOoBaHUs. Haiiiute cTopoHy KBajapaTa, €ClIM BRICOTA IMJIUHAPA PaBHA 2CM, a PaJInyC OCHOBAaHHSI PaBEeH
TcM.

ITopsinok BbINoOJIHeHUs padoOThI:
1)BbInONHUTE YepTex
2)3anucaTh KpaTKO yCIOBHE 3aJjauu

Xoa padoThI:

3amaua Haiimute pammyc OCHOBaHUS IWIMHApPAa HAMOOJbIIEro oObeMa, BIHUCAHHOTO B KOHYC,
paanyc OCHOBaHHUs KOTOPOTO paBeH 3.

Pemienue:

O603HauuM yepes h u r BBICOTY M paJlyC OCHOBAHUS LIMJIMHAPA, BIMCAHHOTO B KOHYC C BEPIIUHOMN
A. PaccMoTpuM oceBoe ceueHue KoHyca — paBHOOeapeHHbIH TpeyronbHuK ABC ¢ BeicoToit AO = H u
ocHoBanuem BC =2+ 3 = 6 (puc.2). [Inockocte ABC nepecekaeT UUINH/IP, BIUCAHHBIA B KOHYC, IO €r0
oceBoMy ceueHuto — npssmoyroiabHuky KLMN, rae Touku K u L nexar cooTBeTcTBEeHHO Ha oTpe3kax AB
n AC, atouku M u N — Ha otpeske BC , npuuém KL =2r , KN =LM =h . [Iycts P — Touka nepeceyenus
AO u KL . Tpeyronsauk APL nogo6en tpeyronsauky AOC , mosromy

AP  PL H-h r

A0 T0C yy H 3
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h=H[1-L
3

OTKy/1a . ITycte V(r)— o6bem mmmunapa, rae 0< r <3. Torma
r r?
V(r) = ar*h = zHr? 1—5 =7H| r? 3

Haiinem nanbombinee 3Haucuue ¢pyukuun V(rHa npomexytke (0;3).

V'(r) = H(@2r - r?) = Hr2 - r).

[TpomexyTky (0;3)IpuHaICKUT €TUHCTBEHHBIA KOPEHb ( I' = 2) mosrydeHHoro ypaBHeHus. Eciu 0<
r <2, ro V'(r)>0. IMostomy Ha npomexytke (0;2)dbynkuus V(r)Bospacraer. Ecim 2< r <3, to V'(r) <0.
[Tostomy Ha mpomexytke (2;3)pyukius V(r)yosiBact. 3Hauut, B Touke I = 2dyukuus V(r)umeer
MakcumyM. CiieZ10BaTeNbHO, PaIUyC OCHOBAHUS IIMJIMH/APA HAUOOIBIIEr0 00beMa, BIIMCAHHOTO B TAHHBII
KOHYC, paBeH 2.

Oter: I = 2.

CDopMa NMpeacTaBJaCHUs pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun ounenku:

Ouenka "OTJIMYHO'" CTaBUTCSA, €ClIM paboTa BBHINOJHEHA B IOJHOM O0BEME ¢ COOJIOJICHHEM
HEO0OXOIMMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIITOJIHEHBI BCE
3aIllMCH U BEIYUCICHHA.

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

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM PabOTa BBITIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJIBI, B XOJI€
MPOBEICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIIM pabOTa BBHIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJITHCHHOW YacTH paOOThI HE MO3BOJISIET CAENATh MPABUIBHBIX BHIBOJIOB.

Paznen S Teopust BeposiTHOCTEH U MaTeMATHYECKAA CTATUCTHKA
Tema 5.1. DsieMeHTbI KOMOMHATOPUKH
IIpakTuyeckoe 3ansaTue Ne 57
«Pemenune kKOMOMHATOPHBIX 3a71a4. PasMenieHus, coueTaHUsA ¥ NePecCTAHOBKMN

Heab paGorepi: HayunTbes oTiMYaTh COYETAaHUS OT pa3MEUICHUM, MPUMEHSATh (QOpMyibl IS
BBIUMCIICHUS BCEX BBIOOPOK O€3 MOBTOPEHUH.

BbinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

[1PG8 ymeHue omepupoBaTh MOHITUSIMM: CIyYailHBIA OMBIT U CIy4alHOE COOBITHE, BEPOSITHOCTh
CIly4aifHOro COOBITHS; YMEHHE BBIYHMCIATH BEPOSITHOCTh C HCIOJIb30BAHUEM TpaUUecKUX MeETOIOB;
MPUMEHSTH (POPMYJIbI CIOKEHUS U YMHOXKEHUS BEPOATHOCTEN, KOMOMHATOpHBIE (aKThl U POPMYIIBI pU
pellieHUH 3a/1a4; OLIEHUBATh BEPOSATHOCTU pPEAJbHBIX COOBITHH; 3HAKOMCTBO CO CIIydailHBIMHU
BEJIMYMHAMHU; yYMEHHE NPUBOJUTH IMPUMEPHI MPOSBIECHUS 3aKOHA OOJIBIIUX YHCEN B MPUPOIAHBIX U
OOIIIECTBEHHBIX SBJICHUSX;

[IPy4 ymenue cBOOOJHO ONEpPUPOBAThH MOHATHUSMU: COUETAHUE, MEPECTAHOBKA, YUCIO COYECTAHUM,
YHCII0 ePecTaHOBOK; OMHOM HbIOTOHA; yMEHHE MPUMEHSATh KOMOMHATOPHBIE (PaKThl M pACCyKACHUS A
penieHus 3aay.
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MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue:

1. B copeBHoBaHusix yuactByeT 10 uenoBek, Tpoe U3 HUX 3aiiMyT 1-e, 2-e u 3-e mecto. CKOJIbKO
CYILECTBYET Pa3JIMYHBIX BAPUAHTOB ?

2. W3 rpymnmel, B KOTOpo#l yuutcs 12 uenoBek, HEOOXOAMMO BBIOpaTh 3 UENOBEKa B COBET
Koyutemka. CKOJIBKO CYIIECTBYET Pa3IMYHBIX CIHOCOOOB TaKOTO BHIOODA.

3. Ha KHWXHOI MOJIKE BBICTABJICHBI 8 KHUT Pa3iWYHBIX aBTOPOB. CKOJBKO CHOCOOOB MMEETCS
JUISL pPACCTAHOBKH 3THX KHUT B Pa3HOM HOpsKe?

ITopsiiok BbINOJIHEHUS PadOTHI

1. Omnpenenure BUI BHIOOPKH 0€3 MOBTOPEHUSI.

2. Bribepere coOTBETCTBYIOUIYIO (POPMYITY JIJIsl BBIYUCICHUSI BO3MOXKHBIX KOMOWHAIIHHA.

3. IIpomsBeanTe BBIYKMCICHUS, UCTIONB3YS NOHATHE (paKTOpHAIa.

Xox padoThI:

1.Ko/0BBI# 3aMOK OTKPBIBACTCS TOCIEA0OBATEIbHBIM HAOOPOM YeThIpEX pasHbix 1udp. Tpedyercs
OTPEICTUTh YHUCIIO BO3MOXKHBIX KOJOB, KOTOPBIE MOKHO IMOA00paTh U1 3TOTO 3aMKa.

Pemienue.

Bo3moxnbix 1uudp Bcero necsars(1,2,3,4,5,6,7,8,9,0).Kaxnas HaOpaHHas KOMOWHAIMA KoOJaa
OTJIMYAETCs OT IPYroi KoMOMHAIuU XOTs Obl omgHO# mudpoii(1,4,5,7 #2,4,5,7),m100 mopsiikom Habopa
onuHakoBbIx 1ubp(1,4,5,7#4,5,7,1),n05ToOMy A7 MOACYETa YHUCIIa BO3MOXKHBIX KOMOWHAIMI KOJIOB
UCIIOJIb3YeM (POPMYITy YUCIIAa Pa3MEIICHUN.

2.Dopmyna pa3MeleHUd UMEET BUL: AR = pr—— B namewm ciyyae n =4 ,m =10,

o el _ipl 109 27E 59321
IIpousBomuM pacuer Afy = e saaazl 10887 =5040

3.CKOIIBbKO CYIIECTBYET CIIOCOO0B BbIOOPA TPEX YENOBEK U3 AecITH?
Pemenue.
B nannom ciydae mpu BeIOOpE AJI HAC BaKEH TOJBKO COCTaB IO TPH YeJOBEKa, MOPSIOK BbIOOpa
pONIK HE UTPAET, MOATOMY B OTJIHYKE OT MEPBOTO MPUMEpa YMCIO CIOCOOOB MOACUUTaEM Mo (popmyre
COYETaHUH.

®dopmyna couyeTaHu nMeeT BUaAO Sy = m B namewm cnygae n=10, m=3.

16! _wl_729i _q9q
rtp-n! alF 3eE )

4.CKONBKO Pa3IMYHbIX YETHIPEX3HAUYHBIX YMCENl MOXXHO cocTaBuTh U3 1udpl,2,3.4 9 nudpsr He
MOBTOPSIIOTCSA)?

Pemenue.

[To ycroBHIO AaHO MHOXKECTBO U3 YETBHIPEX 3JIEMEHTOB, KOTOpble TpeOyeTcs paclojOXUTh B
OIpeIeIEHHOM HOopsiiKe. 3HAUUT, TpeOyeTcsl HAUTH KOJIMYECTBO ePECTaHOBOK UX YETHIPEX JIEMEHTOB.

®opmyna nepecTaHOBOK U3 I —3JIEMEHTOB UMeeT BUL:F, = n! B HameM ciydae n =4.

[TpomsBeném pacuér: Ay =4!=4-3 -2 -1=24.

nl

[IponsBoaum pacuér: i, =

®opma npeacTaBaeHus pe3yJibTaTa: BHIIOTHEHHOE 3aJJaHNE

Kpurepum ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBINOJIHEHA B TOTHOM O0BEME C COONIOEHUEM
HEOOXOMMOM TOCIEeI0BaTeILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

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

Ouenka "yI0BJI€TBOPUTENbHO' CTaBUTCS, €CiM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
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BBITIOTHEHHONW YacTH TaKOB, YTO IMO3BOJISIET MOJNYYUTh NPABHIBHBIE PE3yIbTaThl U BBIBOJBI, B XOJIE
MPOBEACHUS PAaOOTHI OBUTH JOTYIIEHBI OITHOKH.

OueHka "Hey10BJIeTBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIOJIHEHA HE MOJHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTy pabOTHI HE MO3BOJISET CENaTh MPABUIIbHBIX BBIBOJIOB.

Tema 5.2. Teopusi BeposiITHOCTEH M 3JIEMEHTbl MATEeMATHY€CKON CTATUCTHKU
IMpakTnyeckoe 3ansitue Ne 58

«Kiaccuueckoe onpenesienne BeposiTHOCTH. CBOIiCTBA BEPOAATHOCTEN, TeopeMa 0 cymMMe
BeposiITHOCTel. BorunciieHne BeposiTHOCTE»

Leas padoThl: HAyYUTHCS HAXOAUTH BEPOATHOCTH COOBITUH, WCHOIB3YS KIACCHYECKOE
OIIpeJIeJIEHUE BEPOATHOCTH

BoinosineHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

[1P67 ymeHue omepupoBaTh MOHATUSAMH: CpeiHee apuMeTHUecKoe, MeAuaHa, HauOoJbIIee U
HalMEHblIee 3HAYCHMs, pa3Max, AMCIEpCUs, CTaHJapTHOE OTKJIOHEHHE YUCIOBOro Habopa; yMeHHe
M3BIIEKATh, HHTEPIIPETUPOBATh MH(POPMAIIUIO, IPEACTABICHHYIO B TaOMUIIaX, HA AUarpamMmax, rpadukax,
OTPaXKaloOIyI0 CBOMCTBA pealbHBIX MPOLECCOB U SBJICHHM; MPEACTaBIATh MH()OPMALUIO C MOMOILIbIO
TaOJUI] U JMarpaMM; UCCIIEOBaTh CTATUCTHYECKUE JAHHBIC, B TOM YHCIE C TPUMEHEHHEM rpadudecKux
METOJIOB U 3JIEKTPOHHBIX CPEICTB

[1P68 ymeHme orepupoBaTh MOHATHAMU: CIyYaHBIH OMBIT U CIy4ailHOE COOBITHE, BEPOSTHOCTH
Clly4yallHOro COOBITUS; YMEHHE BBIYMCIATH BEPOSITHOCTH C HCIOJIb30BAaHHWEM TIpaMuecKuX METOJIOB;
IPUMEHATH (OPMYIIBI CIOKECHUS M YMHOKEHHSI BEPOSTHOCTEH, KOMOMHATOPHBIE (DAaKThI 1 (POPMYITBI IIPH
pellieHUM 3a/a4; OLIEHUBAaTh BEPOSTHOCTU pEaJbHBIX COOBITHH; 3HAKOMCTBO CO CllydyailHBIMHU
BEJIMYMHAMHU; yYMEHHUE NPUBOJUTH IMPUMEPHI MPOSIBICHUS 3aKOHA OOJBIIMX YHUCENI B IPUPOIHBIX H
OOIIIECTBEHHBIX SBJICHUSX;

[IPyl2 ymeHue omepupoBaTh MOHATUSAMHU: NPSIMOYroJIbHAsg CHUCTEMa KOOpAMHAT, KOOPAUHATHI
TOYKHM, BEKTOp, KOOPAMHATBl BEKTOpa, CKAIIPHOE IPOU3BEACHUE, YroJl MEXIYy BEKTOpPaMH, CyMMa
BEKTOPOB, MPOU3BEICHUE BEKTOpPA HA YMCJIO; HAXOAUTH C MOMOIIBI0 U3YUYEHHBIX (OPMYT KOOPIMHATHI
CEpeNHBI OTPE3KA, PACCTOSHUE MEKIY ABYMsI TOUKAMU;

[IPyl13 yMeHune HaxoAuThb BEPOATHOCTH COOBITHII C HCHOJB30BaHHWEM TI'papUUYeCKMX METOJIOB;
OPUMEHATH Ul PelIeHus 3a1a4d (opMysbl CIIOKEHUS U YMHOXKEHHsI BeposTHOcTeH, (GopMyiy MOIHOMN
BeposITHOCTH, Gopmyny bepHymnn, komOuHaTopHble (DakThl M (HOPMYIBI; OIEHHUBATH BEPOATHOCTH
peanbHBIX COOBITUH; yMEHHE ONepupoBaTh MOHATUAMHU: CilydaiiHas BeJIMYMHA, paclpeeieHue
BEPOATHOCTEH, MaTeMaTH4YeCKOe OXKHUJAHUE, [UCIEpPCUs M CTaHJApTHOE OTKJIOHEHHWE ClydailHOU
BEIMYMHBI, (QYHKIMM paclpelesieHUs] U IUIOTHOCTH PaBHOMEPHOIO, MOKAa3aTeNbHOIO0 M HOPMAJIbHOTO
pacnpesieieHuii; YMEHHE HCII0JIb30BaTh CBOMCTBA HM3YyUEHHBIX PpACHpPENENICHUN [Js pelleHus 3ahad;
3HaKOMCTBO C TOHATHAMHU: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX HCCIIEIO0BaHM; yMeHUe
MIPUBOJIUTH PUMEPHI POSBICHHS 3aKOHA OOJIBIINX YHCEN B MPUPOTHBIX U OOIIECTBEHHBIX SIBICHUSIX;

[IPyl8 yMeHne wMmoJenupoBaTh peaJbHbIE CHUTyallUM Ha $3bIKE MAaTEMaTHKH; COCTaBIATh
BBIPQKEHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI MO YCJIOBUIO 3aJlauM, HCCJIE0BATh MOCTPOEHHBIE
MOJIEJI C HCIOJb30BAaHUEM ammapara aiareOpbl, MHTEPIPETUPOBATh MOJIYUYEHHBIH pe3yJbTaT; CTPOUTH
MaTeMaTHYeCKHe MOJENHU C MOMOIIbI0 T€OMETPUUYECKUX MOHATUI U BEJMYMH, PEIlaTh CBSI3aHHbIE C HUMU
IIPAKTUYECKHE 3aJaud; COCTaBJIATh BEPOSITHOCTHYIO MOJENb W HMHTEPIPETUPOBATh IOJYYEHHBIN
pe3ynbTaT; pemiarb NPUKIAJHBIE 3aJaud CpPeICTBAMH MaTeMaTHYeCKOro aHaliu3a, B TOM YHUCIE
COILIMAJIEHO-9KOHOMHUECKOTO U (PU3MUECKOT0 XapaKTepa.

3aganue:

1.Haynauy BeIOpaHO HaTypajibHOE 4HciO, He npeBocxozsmeel(. KakoBa BEposSITHOCTH TOTO, 4TO
9TO YHUCJIO SABJISIETCS IPOCTHIM?
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2.B kuure 300 crpanun. Yemy paBHa BEpOSATHOCTH TOTO, YTO HAYraj OTKPHITas CTpaHULA OyaeT
HWMETh HOMEP, KpaTHBIN 5?7

3. IonOpackIBatoTCs ABa UTPAJBHBIX KYOHKa, MOJACYUTHIBAETCS CyMMa OYKOB Ha BEPXHHX I'PaHSIX.
Uto BeposiTHEE- MOTYUYUTH B CyMME 7HIIHE?

IMopsiiok BbINOJHEHUSI PA0OTHI
1. Ompenenute coObITHEA, BEPOSATHOCTH KOTOPOTO HYKHO BBIYUCIHUTD.
2. TlpocuwnTaiite obmiee ynciao(N) BO3MOXKHBIX HCXOJIOB.
3. IlpocuwnraiiTe ynciao ucxomaoB(M), 6JaronpUATCTBYIOIMMUX HACTYIUICHUIO COOBITHS A.
v . m
4. Vicnionb3aytite GopMyIty JUIst BBIMUCIIEHUS BEPOSTHOCTH OMPEIENEHHONO coObITUS. FA) = =

Xox paboTsi:

1.B ypue 10 oguHaKOBBIX 1O pa3Mepy U BECy IIapOB, U3 KOTOPHIX 4 KpaCHBIX U 6T0nyObIX. VI3 ypHBI
U3BIIEKaeTCs OJuH map. KakoBa BepOsSTHOCTB TOTO, YTO M3BJICUEHHBIN MIAP OKAXKETCS TOIyObIM?

Pewenue.

1. CoObiTne A-«/3Bned4€HHBIN AP OKA3aJICs TOIYOBIMY.

2. =memo n=10

3. ymucio m=6

4. P(A)="===06

2.Bce natypanpubie uncna otl mo 30 3amucanbl HA OJJUHAKOBBIX KAPTOUYKAX U MOMEIIECHBI B YPHY.
[locne TmaTeNnbHOrO NEpeMEIIMBAaHUSI KapTOUEK U3 YpHbI H3BJIEKaeTcsd OJHa KapTouka. KakoBa
BEPOATHOCTb TOT'O, UTO YUCIIO Ha B3ATOM KapTOUKE OKAXKETCs KPaTHBIM 57?

Pemenue.
CobpiTre A-«Ha B3sTOI KapTOUYKE YUCIIO . KPATHOE 5».
=mcmo =30
grciao m=6(uucia 5,10,15,20,25,30)
Pl ="=2=02,

Mo bdE

3. U3 OykB cnoBa ougpgepenyuan Hayraj BelOMpaeTcs onHa OykBa. KakoBa BepoSTHOCTB TOTO,
4yTO 3Ta OykBa OyneT: a) riacHou, 0) cornacHoil, B) OykB CoObitue A-«Ha B3sTON KapTodke yucio .
KpaTHOE 5».

Pemenne.
Coo0biTue A-«Hayran BeiOpanHas OykBa OyAeT TIacHOM».
=memo N=12(-4ncio 6YKB B CII0BE)
quciio M=5(0yKBHI :u,e,e,u,a )
Pla) == >w 0417

1
yrciao M=7(0ykBslI :0,p,,p,H,uy,1 )
CoObiTue B-«Hayran BeiOpanHas OykBa OyJIeT COTIaCHOM.
=memo N=12(-4ncio 6YKB B CII0BE)
P(E) =7=" 0583

© o N ~wDdE

Coobbitue C-«Hayran BeiOpanHas OykBa OyneT OyKBOH u».
10. =meno N=12(-4yncio OyKB B CIIOBE)

11. qrciao M=0(Takoi OYKBbI HET B JaHHOM CIIOBE)

2.  Pal=%=Z=0

n 12
®opma npeacTaBJeHUs pe3yIbTaTa: BBIIIOJIHEHHOE 3a/1aHNE
Kpurepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Cid padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOIEHUEM
HEO0OXOIMMOM TOCTEOBATEIPHOCTH JEHCTBUI; B OTBETE€ MPAaBUIBLHO W AaKKypaTHO BBIMOJIHEHBI BCE
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3aMUCH U BBIYUCIICHUSI.

Ouenka '"xopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAaHMS K OIEHKE "OTINYHO", HO JOIMYIICHBI
2-3 HemoueTa.

Ouenka "yaoBJIE€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TAaKOB, YTO IO3BOJIAET IMOJYYUTh INpPaBUIIbHBIE pPE3yJbTaThl U BBIBOJbBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OIITHOKHU.

Ouenka ""Hey10BJIE€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON 4acTU pabOTHI HE MO3BOJISIET C/IeNIaTh IPABUIBHBIX BHIBOJIOB.

Tema 6.1. OcHOBBI TEOPHH MHOKECTB
IIpakTnyeckoe 3ansitue Ne 59
«Cnoco0bI 3a1aHns MHOKecTB. Oniepanyuu HA/i MHOKECTBAMM
Leab padoThl: HAYYUTHCS BBIIOJIHATH ONEPALIUU HAJl MHOKECTBAMHU.

BoinosiHeHHe padoThl cIOCOOCTBYET (POPMUPOBAHUIO:

[IPy2 yMmeHue onepupoBaTh TMOHATHSAMH: MHOXECTBO, IIOJMHOXKECTBO, OIEpaldd  HaJ
MHOXECTBaAMU, yMeHI/Ie HUCITIOJIB30BAThH TeopeTHKO-MHOH(CCTBeHHBIﬁ annapaT IJIA OIIKUCAaHUA peaanblx
MIPOIIECCOB M SIBJICHUU U MPH PEIICHUH 33]1a4, B TOM YHCJIC U3 JPYTUX YUCOHBIX IPEIMETOB.

3aganue:

1.Jlaapr MHOKECTBA
A={m,n,k},
B={m.n k.l p}.
C={m,nk,l}.

BemmonnuTts cnenyromue nericteus ANBuUC.

2.JlaHBI MHOYKECTBA!

A=1b.c.d, e},
B ={d.e l},
C=14b,d,e,l},
D ={c, 1},
E=1b, c}.

BrimosHuTh cnegyronme qeicTBusC /A U B

14-5 B C.

3. [lycTp Ha pHCYHKE H300pa)KeHbI MHOKECTBA

AR

KaKOMy MHOXCECTBY COOTBETCTBYCT 3alITPUXOBAHHAA 00J1acTh?

u
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A={a;b}, B={1;3;5}

4. Haiitu ipsiMoe TIPOM3BEACHUE MHOXKECTB

IHopsiiok BbINOJIHEHHS PA0OTHI

1. ITonyuuTs y mpernogaBatTess 3aaHus I CAaMOCTOATEIILHON PabOTHI.
2. Pemith 3a7aHus B TETpaau

Xoxa padoTbI:

1.Jlanbl MHOKECTBA:

A:{m,n,k,p},

B=1{k.p. [},
C={m.nk,p,l},
D=1k, p},
E={m,n}.

Boimnonuuts cnenyromue neiicteus ANBUC.

2. Jlausl muoxxectBa A={a, b, c, d, e} u B={c, d, e, g, k}.
Haiitu MmuOecTBO B\A .
PaznocTthio MHOMXeECTB B u A Ha3bIiBaeTCsi MHOXECTBO C, KOTOPOE COCTOMT M3 BCEX JJIEMEHTOB

MHOKECTBa B, HEe MPUHAUISKAIIMX MHOXKECTBY 4 . DieMeHThl & U D npuHaaIexaT MHOXKECTBY B, HO HEe
MIPUHAJJIEKAT MHOXKECTBY A.

Torma B\A ={g, k}.
4.B  C.

3. HYCTB Ha PUCYHKC I/I306pa)KeHBI MHOXXCECTBA u

Kakxomy MHOXECTBY COOTBETCTBYET 3allITPUXOBaHHAs 00J1acTh?

Ka)KI[aSI TOYKa SaHITpI/IXOBaHHOfI obnact MNPUHATJICIKUT MHOXCCTBY C , HO HC MNPHUHAIJICKUT

MHOXKCECTBY "d , 3HAYUT, MO OHNPCHACIICHUIO PA3HOCTH [ABYX MHOKCCTB 3allITPUXOBAHHAA 00J1acTh eCTh

MHOECTBO, paBHOE ch\4 :
3. Hano wmHOxkectBo A = {3, 12, 18, 10}. M3 MHOXecTBa YMNOPSIIOYEHHBIX TMap JEeKapTOBa

MIPOU3BEICHNUS Ax 4 , BHIOpPAHO MOJAMHOXECTBO

[Tapa (e y€EPp , ©€CIM 4YdhcTaXuymnpu JeNeHHMH Ha S5  JalOT  paBHBIE  OCTATKHU.
P ?

qCMy paBHO KOJIMYECTBO Iap, NpUHAJICKAIUX OTHOUICHUIO

Haiinem ocTtaTky OT IEIEHUSA JIEMEHTOB MHOECTBA AHa 5.
3=0-5+3 ocrarok pasen 3.

12=2-5+2 ocrarok paseH 2.
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18=3-5+3 ocrarok pasen 3.
10=2-5+0ocrarok pasen 0.
OnrHaKoBbIE OCTATKHU MU ACJICHUU Ha S5 garot yncia 3 u 18.

3HaYNT, 33JaHHOMY OTHOIIIEHUIO TpuHaiexar napsl (3; 18) u (18; 3).

Ho maper (3; 3) u (18; 18) Taxke mpuHaAIekKAT OTHOIICHHUIO P , Tak Kak yucyna 3 u 3; 18 u 18 npu
JeIGHUW Ha S5 AT OJWHAKOBbIE OCTaTKU. KomudecTBO Bcex Map, MPHHAICKANINX JTaHHOMY
OTHOIIICHHIO, PABHO 4.

CDopMa NMpeacTaBJdCHUd pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun ouenku:

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

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

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE
MPOBEJICHUS padOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJI€TBOPUTEIbHO'" CTaBUTCS, €CJIM padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE IMO3BOJISET CENIATh MIPABMIILHBIX BBIBOJIOB.

144



	Тема 1.1.  Развитие понятия о числе
	Практическое занятие №3
	Тема 1.1 Развитие понятия о числе
	Практическое занятие №5
	Практическое занятие №6
	Практическое занятие №7
	Практическое занятие №9
	Практическое занятие № 10
	Практическое занятие № 11
	Практическое занятие № 12
	Практическое занятие № 13
	Практическое занятие № 15
	Практическое занятие № 16
	Практическое занятие № 17
	Практическое занятие № 18
	Практическое занятие № 19
	Практическое занятие № 20
	Практическое занятие № 21
	Практическое занятие № 22
	Практическое занятие № 23
	Практическое занятие № 24
	Практическое занятие № 25
	Практическое занятие № 26
	Практическое занятие № 27
	Практическое занятие № 28
	Практическое занятие № 29
	Практическое занятие № 30
	Практическое занятие № 31
	Практическое занятие № 32
	Практическое занятие № 33
	Практическое занятие № 34
	Практическое занятие № 35
	Практическое занятие № 36
	Практическое занятие № 37
	Практическое занятие № 38
	Практическое занятие № 39
	Практическое занятие № 40
	Практическое занятие № 41
	Практическое занятие № 42
	Практическое занятие № 43
	Практическое занятие № 44
	Практическое занятие № 45
	Практическое занятие № 46
	Практическое занятие № 47
	Практическое занятие № 48
	Практическое занятие № 49
	Практическое занятие № 50
	Практическое занятие № 51
	Практическое занятие № 52
	Практическое занятие № 53
	Практическое занятие № 54
	Практическое занятие № 55
	Практическое занятие № 56
	Практическое занятие № 57
	Практическое занятие № 58
	Практическое занятие № 59

