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1 BBEJAEHUE

BaxHylo yacTh TeOpeTH4ecKOi M MpodhecCHOHATBHONW MPAKTHUYECKOW MOATOTOBKU OOYYaIOLIMXCS
COCTABJISAIOT MPAKTUYECKUE 3aHATHS.

CoctaB u cojaepKaHME NPAKTUYECKUX 3aHATUN HallpaBieHbl Ha peanusanuio PenepanbHOro
roCyJJapCTBEHHOT'0 00pa30BaTeIbHOIO CTAaHAAPTA CPEIHEro 0011ero o0pa3oBaHusl.

Benymieid  qumakTU4ecKOM — IENbI0  MPAKTUYECKUX — 3aHATHH  sBisieTcs  (opMupoBaHue
Ipo(eCCHOHATBHBIX MPAKTUYECKUX YMEHHUH (YMEHHMH pelarh 3ajaud 110 MaTeMaTuKe), HeOOXOAUMBIX B
MoCIeAyIoel yaeOHOM NeaTeTbHOCTH.

B cootBercTtBUM ¢ paboueil mporpammoil ydeOHOro mnpenmera «MaremaTuka» MPEayCMOTPEHO
IIPOBEJICHUE NMPAKTUYECKUX 3aAHITUH.

BeinmonHenue mnpakTHyecKuX pabdoT oOecrnedyuBaeT MOCTHKEHHE OOYYaroIUMUCS CIETYIOLINX
pe3yJIbTaToB:

I1P61 BnageHue MeToAaMu JOKa3aTeNbCTB, AITOPUTMAMHK peIleHHs 3a/1a4; yMeHue (opMyIMpoBaTh
OIpe/ieNICHUs, AaKCUOMbI U TEOPEMBI, IPUMEHATh UX, IPOBOAUTH JOKa3aTeNbHbIE PACCYXJIECHUS B XOJ€
peleHus 3a1a4;

[1P62 ymeHue onepupoBaTh MOHATUAMHU: CTEIEHb YWCIA, JIOTapu(M YHcia; YMEHHE BBINOJHATH
BBIUMCIICHUE 3HAUEHUH 1 NpeoOpa30BaHus BbIPaKEHUI CO CTENEHsAMH U Jorapudmamu, npeoOpa3oBaHus
JIPpOOHO-pallMOHATIFHBIX BHIPAKEHUI;

IIP63 ymeHue omnepupoBaTh HOHATUSAMH: pallMOHAJIbHBIE, HpPpALMOHAIbHBIE, I10Ka3aTeNIbHBIE,
CTENEHHbIE, Jorapu(pMHUUEcKUe, TPUTOHOMETPUYECKUE YPABHEHUSI U HEPABEHCTBA, UX CUCTEMBI,

[IP64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIMS, HeNpepbiBHAs (QYHKLHUSA, [POU3BOAHASI,
nepBooOpasHasi, ONpeaesieHHBI HHTErpall; yMEHUE HAaXOJUTh MPOW3BOIHBIC DJIEMEHTAPHBIX (YHKIWH,
UCHOJb3Ysl CIPAaBOYHBIE MAaTEpUabl; UCCIEOBATh B MPOCTEHIINX cilyyasX (QyHKIMM HA MOHOTOHHOCTD,
HaXOJWTh HaAWOONbIIME W HAUMEHBIINE 3HAYeHHs (QYHKUWH; CTPOUTh Tpa)UKd MHOTOUYICHOB C
MCIOJIb30BAHUEM allapara MaTeMaTUUYECKOro aHajan3a; NIPUMEHSTh MPOU3BOAHYIO IIPU PELICHUM 3a/1ad
Ha JBW)KEHUE; peIlaTh MPAKTUKO-OPUEHTUPOBAHHbIE 3a7jaul HAa HAauOOJIbIINE U HAaUMEHbIINE 3HAYEHUS,
Ha HaXxO0X/IeHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

[IPG5 ymeHue omnepupoBaTh MOHATHSAMH: palloHalbHas (YHKIUS, IMOKa3aTeiabHas (QyHKLHA,
creneHHast pyHKIus, Jorapupmudeckas GyHKIMS, TPUTOHOMETpUYeckre QyHKIMH, 0OpaTHbIe (QYHKIMH;
YMEHHE CTPOUTh TpadUKU U3YYEHHBIX (YHKIUHN, MCIONb30BaTh IrpadUKU MPU U3YyYEHHUH IPOLIECCOB U
3aBUCUMOCTEH, MpU pelleHUuM 3aJad M3 JIpYTux y4eOHbIX NPEAMETOB W 33/ad U3 pealbHON KHU3HU,
BbIpaXkaTh OpMyJIaMHU 3aBUCUMOCTH MEX1Y BEJIMUYNHAMU;

ITP66 ymeHue pemaTh TEKCTOBBIE 33/1a4M Pa3HbIX TUIIOB (B TOM YKCIIE Ha MPOLEHTHI, JOJIH U YacTH,
Ha JABW)XEHHE, padOTy, CTOMMOCTb TOBApPOB U YCIIYT, HAJIOTH, 3a/1a4l U3 00JacTH yIpaBiIeHUS JIUUYHBIMU U
ceMeHHBbIMU (PMHAHCAMU); COCTABIIATh BBIPAXKEHUS, yPAaBHEHHUS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO
3aJ1a4uM, UCCIIE0BATh MOJYYEHHOE PELIeHUE U OLIEHUBATh MPABON0A00HOCTh PE3YIbTATOB;

[IP67 ymeHue omepupoBaTh MOHATUSAMH: CpeAHee apudMeTHuecKoe, MeAuaHa, Haubojbllee U
HauMEHbIIIEe 3HAYEHHUs, pa3Max, AMCIEPCHUs, CTaHIAPTHOE OTKJIOHEHHE YHCIOBOro Habopa; yMeHue
U3BJIEKaTh, MHTEPIIPETUPOBATh MH(POPMALIUIO, IPEACTABICHHYIO B Ta0/IMIaX, Ha AUarpaMmax, rpapukax,
OTPaXKAIOIYI0 CBOMCTBA pEealbHBIX MPOLECCOB U SIBICHUN; MPEICTABIATh MHPOPMALUIO C MOMOIIbIO
TaOJUI] ¥ JMarpaMM; UCCIIeI0BAaTh CTATUCTHUYECKUE JaHHBIE, B TOM YHCJIEe C IPUMEHEHHEM IpauyecKux
METOJIOB 1 3JIEKTPOHHBIX CPECTB;

I1P68 ymeHue onepupoBaTh MOHATHAMHU: CIy4ailHBIN OMBIT U cilyyailHOE COOBITHE, BEPOSTHOCTh
CIIy4alilHOTO COOBITHSI; YMEHHE BBIYHCIATH BEPOSTHOCTH C HCIIOJIIb30BAHHMEM TpaUuecKUX METOJIOB;
IPUMEHATH (HOPMYJIBI CIOKEHUS U YMHOXKEHHS BEPOSITHOCTEH, KOMOMHATOPHBIE (DaKThl U (OPMYIIBI IIPH
pelleHnr 3aJay; OLEHUBAaTh BEPOSITHOCTU pEabHbIX COOBITUH; 3HAKOMCTBO CO CIy4yalHBIMH
BEIMYMHAMHU; YMEHHE NPUBOJIUTH MpPHUMEPHI IMPOSBICHUS 3aKOHA OOJIBIIMX YHUCENT B HPUPOAHBIX H
0OIIIECTBEHHBIX ABJICHUSIX;

[1P69 ymeHue onepupoBaTh MOHATHAMM: TOYKA, MpPsIMasi, TUIOCKOCTh, MPOCTPAHCTBO, JIBYTPAaHHBIN
YTOJI, CKpELIUBAIOIINeCs MPsSMbIe, MapaJlIeIbHOCTh U NEPIIEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEH, yro
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MEXy IPSIMBIMH, YTOJl MEXAY IPSIMON U IJIOCKOCTBIO, YTOJI MEXAY INIOCKOCTSIMH, PACCTOSIHUE OT TOUKU
70 TUIOCKOCTH, PACCTOSHUE MEXAY NMPSMBIMHU, PACCTOSIHUE MEXIY IUIOCKOCTSIMH; YMEHHE HUCIOIb30BATh
IpU pelIeHUH 3aJad H3y4YeHHbIe (DAKTbl M TEOpeMbl IUIAHUMETPUHU; yYMEHHE OLCHHBATh pa3Mepsl
00BEKTOB OKPYKAIOIIEr0 MUPA;

[1P610 ymenue omnepupoBaTh MOHATUSMH: MHOTOIPDAaHHHMK, CEYEHHE MHOTOTpaHHUKA, KYO,
napajiesienunes1, npusMa, nupaMuia, Gurypa u nMoBepxXxHOCTh BpallleHUs, LUIMHIP, KOHYC, 1ap, cdepa,
cedyeHHss (UTYphl BpAILEHHSA, IJIOCKOCTh, Kacaromascs cQepbl, LNUINHAPA, KOHYCa, IUIOIAIb
MOBEPXHOCTU MHUPaMM/JIbl, IPU3MBbI, KOHYCa, LMINHAPA, IUIOaAb chepbl, 00beM KyOa, IpSIMOYTrOJIbHOIO
napajiesienunea, MMpaMuIbl, TPU3MBI, IIMIHHPA, KOHYCA, IIapa; yMEHHE H300paxaTb MHOTOTPAaHHUKH
Y TIOBEPXHOCTH BpAILCHUS, UX CEUCHUSI OT PYKH, C IOMOILBIO YEPTEKHBIX MHCTPYMEHTOB U JIEKTPOHHBIX
CPEICTB; YMEHME paclo3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHHUE pACIIO3HABATh IPaBUJIbHbBIE
MHOI'OI'PaHHMKH;

[1P611 ymeHue omepupoBaTh MOHATHUSMH: [IBHKEHHE B IPOCTPAHCTBE, MOJOOHBIE (UTYpHI B
IIPOCTPAHCTBE; MCIIOJb30BaTh OTHOUIEHUE IUIOMIAZeH MOBEPXHOCTEH M 00bEMOB MOJOOHBIX (UIYp MpH
pELIeHNH 3a/1a4;

I1P612 ymeHue BBIYUCIATH F€OMETPUUECKUE BEIUYMHBI (JUIMHA, YToJl, IUIoLaab, 00beM, IIIOLIalb
MIOBEPXHOCTH), UCIIOJIb3Yys U3YYEHHbIE (OPMYJIIbI U METOIBL;

I1P613 ymeHue omepupoBaTh HOHATHUAMM: IPSMOYTOjbHAas CUCTEMa KOOPAMHAT, KOOPIAMHATHI
TOYKH, BEKTOp, KOOPAMHATBl BEKTOpa, CKAJIIPHOE IPOU3BEACHUE, Yrojl MEXJy BEKTOpaMHu, CyMMa
BEKTOPOB, IPOM3BEIEHUE BEKTOpA HA YHMCIIO; HAXOAUTh C MOMOUIbIO M3YYEHHBIX (OPMYIT KOOPIAUHATHI
CepeHbI OTPE3Ka, PACCTOSHUE MEKIY JBYMsSI TOUKAMU;

[1P614 ymeHue BbIOMpaTh MOIXOASIINN HM3y4YE€HHBIH METOJ JAJS pElleHUs 3a/laud, pacro3HaBaTh
MaTeMaThuyeckue (akThl U MaTEMaTHYECKHE MOJIENM B NPUPOJHBIX U OOILECTBEHHBIX SIBJICHUSX, B
UCKYCCTBE; yMEHHE IPHUBOAMTH HPHUMEPbl MAaTEMAaTUYECKUX OTKPBITHH POCCHMCKON M MHPOBOM
MaTeMaTHYECKOU HAYKH;

IIpyl ymeHnue omepupoBaTh MOHATUAMU: ONpEAEICHUE, aKCUOMa, TeopeMa, CIIEe/ICTBUE, CBOMCTBO,
MPU3HAK, JIOKA3aTeNbCTBO, PABHOCHIBHBIE (DOPMYTUPOBKH; YMEeHHE (QOpPMYIHpPOBATH OOpaTHOE U
IPOTUBOIOJIOXKHOE YTBEpXKJIEHHE, NPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI, MCIIOJIB30BaThb METOA
MaTeMaTHUYeCKON MHAYKIUHU; IPOBOAUTH JAOKa3aTeIbHbIE PacCyX/IE€HUS NPH PEIIeHNHU 3aja4, OlIEHUBATh
JIOTUYECKYIO NTPaBUIIBHOCTD PACCyKIACHU;

[Ipy2 ymeHue omnepupoBaTh MOHATHUSAMH: MHOMKECTBO, IIOJMHOKECTBO, OIEpalu Haj
MHOKECTBAMH; YMEHHUE HCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIM ammapaT Uil ONHCAaHUS pEeasbHbIX
IIPOLIECCOB U SBJIEHUH U MPU PELICHUHU 3a/]1a4, B TOM YUCJIE U3 JPYTUX YYEOHBIX MTPEIMETOB;

IIpy3 ymeHnue onepupoBaTh MOHATUAMU: Tpad, CBA3HBINA Tpad, AepeBo, LUK, Ipad Ha MIOCKOCTH;
yYMEHHE 3a/1aBaTh U OMMCHIBATh Tpadbl pa3IU4HbIMU CIOCOOAaMU; MCIOJB30BaTh Ipadbl MpU PELICHUH
3aja4;

[Ipy4 ymenue cBOOOHO ONEpUPOBATH MOHATHSAMHU: COUETAHUE, NIEPECTAHOBKA, YHCIO COUYETAHUM,
YHCII0 NePecTaHOBOK; OMHOM HpI0TOHA; yMeHHe MPUMEHATh KOMOMHATOPHBIE (DAKThl U PACCYXKACHUS IS
pelieHus 3aaay;

IIpyS yMeHue onepupoBaTh NOHATHAMU: HATypaJIbHOE YHCIIO, LIETI0E YHUCIO, OCTATOK IO MOAYJIIO,
paloHaIbHOE YHCIIO, HpPpalOHATIbHOE YHCIIO, MHOXECTBAa HATYPaJbHBIX, LENbIX, pPalHOHAJIbHBIX,
JeWCTBUTENBHBIX YHUCEN; YMEHHE MCIIOB30BaTh MPU3HAKU JICIMMOCTH, HAMMEHBIINN OOLIHUIA 1eIUTeNb U
HauMeHblIee oluiee KpaTHoe, anropuTM EBKinga mpu pemieHuu 3ajad; 3HaKOMCTBO C Pa3IUYHBIMU
MO3ULMOHHBIMH CUCTEMAaMU CUUCIICHHUS];

[Ipy6 ymeHue cBOOOAHO ONEPUPOBATH TOHATHSAMH: CTENEHb C IEJIbIM IOKa3aTelieM, KOpPEHb
HaTypaJIbHOM CTENEHM, CTENEHb C PpAlUOHAIBHBIM II0Ka3aTeleM, CTENeHb C JEMCTBUTEIbHBIM
(BelecTBEHHBIM) MTOKa3aTeNneM, Jorapudm 4rciia, CHHYC, KOCUHYC U TaHT'€HC ITPOU3BOJIBHOTO YUCIA;

[Ipy7 ymeHue onepupoBaTh NOHATUSAMU: TOXKJIECTBO, TOKIECTBEHHOE ITPeoOpa3zoBaHue, YpaBHEHHE,
HEPaBEHCTBO, CHCTEMa YpPaBHEHHI W HEPaBEHCTB, PaBHOCWJILHOCTh YPAaBHEHUMN, HEPABEHCTB U CHUCTEM,
paloHalbHBbIE, HppalOHAIIbHBIE, MIOKa3aTeNbHbIE, CTETICHHBIE, JorapupmMHUEcKue,
TPUTOHOMETPUYECKHE ypaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pelIaTh YpaBHEHUsI, HEPABEHCTBA U
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CHCTEMBI C IIOMOIIBIO PA3IMYHBIX IPUEMOB; PEILIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C I1APAMETPOM;
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,
KOMIO3ULUS (DYHKIUHA, TuHEHHas (QyHKIUS, KBagpaTU4Has (QYHKIUS, CTereHHas (DYHKIHS C LENIbIM
MoKazareiaeM, TpPUTOHOMETpHuYeckue  (QyHKUMHM, oOpaTHble  TPUTOHOMETpPHUYECKHE  (PYHKIIHH,
nokaszaTeinbHass M Jorapugmuueckas (QYHKIUH; YMEHHE CTPOUTh rpadukd (YHKIMHA, BBITOIHATH
npeoOpa3oBaHUs rpadukoB GbyHKIHIH;
YMEHHE HCIOJb30BaTh Tpaduku (QyHKIMN JUISI U3YYEHHS IMPOLECCOB M 3aBUCHUMOCTEH INPH PEUICHUU
3a/a4 U3 JPYrux y4eOHBIX NMPEAMETOB M W3 PEaJbHOM KHU3HU; BbIpaKaTh (OpMylaMu 3aBUCUMOCTHU
MEXly BEIMYMHAMY; yMeHHue CBOOOJIHO ONEpPHPOBATH MOHATHAMU: YETHOCTD
GyHKIIUH, TEPUOANYHOCTD (PYHKIIUH, OTPaHUYCHHOCTh (DYHKIIMU, MOHOTOHHOCTh (DYHKIIUHU, IKCTPEMYM
¢bynkuuu, HawOosbpllee M HaWMEHbIIEe 3HAUYCHUS (YHKIMM Ha TPOMEXKYTKE, yYMEHUE MPOBOIUTH
uccienoBanue QyHKIUY; yYMEHHE
UCTOJB30BaTh CBOMCTBa W rpaduku (QYHKIUH AN pelmieHus YpaBHEHUH, HEPaBEHCTB M 3a/1ady C
napaMmeTpamu; U300paxkaTh Ha KOOPAMHATHOMN MJIOCKOCTH MHOXECTBA PEIICHUIN YpaBHEHM, HEPAaBEHCTB
U UX CUCTEM;

IIpy9 ymeHue CcBOOOAHO OMEPUPOBATH MOHATUSMU: I[OCIEAOBATEIBLHOCTD, apupMeTHIecKas
mporpeccusi, TeOMETpUYecKas MPOrpeccusi, OCCKOHEYHO YyOBIBAaOIIasi TeOMETPUYECKash IMPOTPecCHs;
YMEHHE 33]1aBaTh MOCIEA0BATEIBHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX (OPMYIT;

[Ipyl0 ymeHnue omnepupoBaTh MOHITHUSMHU: HENPEPHIBHOCTh (YHKIMH, ACHMIITOTH Tpaduka
byHKIMM, TiepBas U BTOpas MPOM3BOAHAS (YHKIUU, TEOMETPUUECKUA U (PU3UYECKHl CMBICT
MIPOU3BO/IHOM, TEpBOOOpa3Has, ONpPENEeNICHHBI HWHTErpall; yMEHHE HAXOAWTh ACHMOTOTHI Tpaduka
(GYHKIIUHM; YMEHHUE BBIYUCIISATH IPOU3BOIHBIE CYMMBI, IPOU3BEACHHUSI, YACTHOTO U KOMITO3ULIUU () yHKITHH,
HaXOJUTh ypaBHEHUE KacaTeJIbHON K rpaduxy GbyHKIHM;
YMEHHE HCIOJIb30BaTh MPOU3BOIHYIO [UISl HCCIEAOBaHUA (DYHKUMN, AN HAXOXKACHUS HAWIYYIIETro
pemieHusi B TPUKIAAHBIX, B TOM YHCIE COIHMAIBHO-DKOHOMHUYECKMX M (U3NYECKHX 3a7adax, s
OTIpeIeTICHUs] CKOPOCTH U YCKOPEHUS; HAXOAHUTh IJIOMAAX U 00beMbl (PUTyp C MOMOIIbIO MHTErpana;
MPUBOJUTH IPUMEPHI MATEMATUYECKOT0 MOJEIMPOBAHMSI C TOMOUIBbIO AUPPepeHInanbHbIX YPaBHEHUH;

IIpyll ymenue omnepupoBaTh HNOHATHSAMM: KOMIUIEKCHOE YHCIIO, CONPSIKEHHBIE KOMILJIEKCHBIE
qKclia, MOJYJIb U a@pTyMEHT KOMILJIEKCHOTO Yucia, (hopMa 3alucy KOMIUIEKCHBIX Yncen (reoMeTprueckas,
TPUTrOHOMETpHUEeCcKass M anreOpanyeckas); yMeTb TNPOM3BOIUTH apudMeTHuecKue JeHCTBUA C
KOMIUIEKCHBIMU YHCJIAMU; IPUBOJUTH MPUMEPHI UCTIOIb30BAHUS KOMIUIEKCHBIX YHCET;

IIpyl2 ymenue cBOOOAHO OINEPUPOBATH MOHATHAMU: CpeaHee apu(pMeTHdYecKoe, MeIHaHa,
HauOoJblllee U HAaUMEHbIIEEe 3HAu€HUs, pa3Mmax, JUCIEpPCHUsi, CTaHIApPTHOE OTKJIOHEHHWE JJIsi OMHMCAaHUA
YHUCJIOBBIX JIaHHBIX; YMEHHE HCCIIeZIOBaTh CTaTHMCTUYECKHE JaHHble, B TOM YHCIIE C IPUMEHEHHUEM
rpaduyecKuX METOAOB U AIEKTPOHHBIX CPEACTB; rpa@UuecKu UCCIe0BaTh COBMECTHbIE HAOIIOACHHUS C
IIOMOUIBIO AMAarpaMM pacCeUBaHMsI U TMHEWUHON PErpeccuy;

[Ipyl3 ymeHHe HaxoIuTh BEPOSTHOCTU COOBITUH C HMCHOJIb30BAaHUEM TIpapUUEeCKUX METOJIOB;
OPUMEHATH Ul PelIeHus 3a7a4d (popMyJibl CIOKEHUS M YMHOXKEHHUSI BeposATHOCTEH, (hopMyiy MOIHOM
BeposTHOCTH, Gopmyny bepHymnn, komOuHaTopHble (DakThl M (HOPMYJIBI; OIEHUBATH BEPOATHOCTH
peanmbHBIX COOBITUH; yMEHHE OIepUpOBaTh MOHATUAMU: ClydyaiiHas BeJIMYMHA, paclpeleleHne
BEPOATHOCTEH, MaTeMaTH4YeCKOe OXXKHMJaHUE, JUCIEepPCHs M CTaHJAapTHOE OTKJIOHEHHE ClydaitHOU
BEIMYMHBI, (DYHKIMM paclpelesieHUs] U IUIOTHOCTH PaBHOMEPHOIO, MOKAa3aTeNbHOIO0 M HOPMAJIbHOTO
pacnpesieieHuii; yMEHHUE HCII0JIb30BaTh CBOMCTBA HM3YUEHHBIX pacHpeleNeHUi A pelieHus 3ajad;
3HaKOMCTBO C TOHSATHAMHU: 3aKOH OOJIBIIMX YHCEN, METOJbl BBHIOOPOYHBIX HCCIEIOBaHUN; yMEHHUE
MIPUBOJIUTH PUMEPHI POSBICHHS 3aKOHA OOJIBIINX YHCEN B MPUPOTHBIX U OOIIECTBEHHBIX SIBICHUSIX;

IIpyl4 ymenue cBoOOAHO ONEpUPOBATH MOHATHSAMM: TOYKA, MpsMasi, MIIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, TIIOCKAM yroJj, ABYTPAHHBIN yToj, TPEXTPAHHBIN yroJ, NepeceKaromuecs, napauieibHble U
CKPEILMBAIOIINECS TPSAMBIE, MApaUIENbHOCTh M MNEPHEHIAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEM, Yroi
MEXIYy MpsIMBIMH, YTOJ MEXKIy MNPSIMONM U IJIOCKOCTBIO, YTOJI MEXKIy IUIOCKOCTSMH;, YMEHHE
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UCTOJIb30BaTh MPU PEIICHUH 33/1a4 U3Y4YeHHBIE (DAKThl U TEOPEMBl IUIAHUMETPUH; YMEHHE OLIEHUBAThH
pa3Mepbl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEpUPOBATh MOHATHSIMU: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHHKA, NPAaBUIbHBI MHOTOIpAaHHMK, MpU3Ma, NMUpaMuia, GUrypa U MOBEPXHOCTh BPAICHMS,
LWINHAP, KOHYC, 1ap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHHsI KOHYCa ¥ LIMIMH]PA, apajuIeIbHbIE OCH
WIA OCHOBAHMIO, CEYCHHUE IIapa, INIOCKOCTh, Kacawomasics chepsl, MUIUHIPa, KOHYCa; YMEHHE CTPOUTH
CeYeHHe MHOTOIPaHHUKA, U300pa)xaTh MHOTOIPAaHHUKH, (PUIypbl U TOBEPXHOCTH BPALLCHUS], UX CEUCHUS,
B TOM YHCJI€ C TOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHATh CBOWCTBA T€OMETPHUECKUX (PUTYD,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPENEICHUS U3ydaeMbIX (UIYp, BBIIBUIATh TUIOTE3bl O CBOMCTBAX U
NPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WJIM ONPOBEPraTh HX; YMEHHE IPOBOJIUTH
Kkinaccuukanuoo (Uryp Mo pas3IuyHbIM IPU3HAKAM, BBINOJHATE HEOOXOAMMBIE JOMOJHUTEIbHbIE
IIOCTPOCHHS;

IIpyl5 ymeHnue cBoOOHO ONEpUPOBATH MOHATHAMU: IJIOLIAb (GUTYpbl, 00BEM (UIYpHI, BEIUYHHA
yIjla, pacCTOsSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSTHUE MEXKIY IPSAMBIMH, PACCTOSHUE MEKIY
IUIOCKOCTSIMH, IUIOIIAAb cepsl, IUIOIMAb MOBEPXHOCTU MUPAMU/IBI, IPU3MBI, KOHYCA, LIUIMHIPA, 00BEM
Ky0a, MpsIMOYroJbHOTO Mapajliesienunesia, TUPaMUabl, MPU3MbIL, LUWJIMHIpPA, KOHYCa, Iapa; yMEHHE
HAXOJUTh OTHOILIEHHE 00beMOB MOJOOHBIX (HUTYD;

[Ipyl6 ymenue cBOOOJHO ONEPHPOBATH MOHATUSMHU: JBI)KCHHE, TapajUIeIbHBIA MEPeHocC,
CUMMETpHUS Ha IUIOCKOCTH U B MPOCTPAHCTBE, IIOBOPOT, IpeoOpa3oBaHue Moaoous, noJo0HbIe (GUTYpHI;
YMEHHE PacllO3HaBaTh PaBHbIEC U M0I00HBIE (PUTYpBI, B TOM YKCJE B IPUPOJIE, UCKYCCTBE, apXUTEKTYpE;
YMEHHE HCMOJIb30BaTh I'€OMETPUYECKUE OTHOILEHUS, HAXOAUTh I'€OMETPUUYECKHE BEJIMYMHBI (JUIMHA,
yroJ1, IUI01Ia/lb, 00BEM) P PELICHUHN 3a]1a4 U3 IPYTUX y4eOHbIX MPEAMETOB U U3 PEeaIbHON KU3HU;

IIpyl7 ymeHnue cBOOOAHO ONEpUPOBATh MOHATHSAMU: MPAMOYTOJbHAsl CUCTEMa KOOPJIMHAT, BEKTOD,
KOOPIMHATBl TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB, IIPOM3BEICHHME BEKTOpa Ha 4YHUCIO,
pas3iioKeHue BEKTOpa Mo 0a3ucy, CKalspHOE NPOU3BEICHUE, BEKTOPHOE IPOM3BEAECHHUE, Yrod MEeXIy
BEKTOPAaMH; YMEHHE MCIIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METOJ AJI1 PELICHUS I€OMETPUYECKUX
3aJjad M 334a4 JApYyrux Yy4eOHbIX IpPEeIMETOB; OIEpUpOBaTh MNOHATHAMM: MaTpuua 2x2 u 3x3,
ONPEIEIUTENb MATPULIBI, TEOMETPUYECKUI CMBICIT OIIPEIEIUTEINS;

IIpyl8 ymeHne MOAENUPOBATH pEAIbHBIE CHUTYyallUM Ha $3bIKE MaTEMaTHKH; COCTaBIATh
BBIPQ)KCHMSI, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI 10 YCJIOBHIO 33J1a4H, UCCIEAOBAaTh ITOCTPOCHHBIE
MOJIEJI C HCIOJb30BaHUEM amImapara aiareOpbl, MHTEPIPETUPOBATh MOJIYYEHHBIH pe3ybTaT; CTPOUTH
MaTE€MaTHYECKUE MOJEIIN C TOMOIIBIO TEOMETPUYECKUX IMOHATUNA U BEJIMYMH, PEIIATh CBA3aHHbIE C HUMU
IIPAKTUYECKHE 3aJaud; COCTaBIATh BEPOSTHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yibTaT; pelmarbk NPUKIAAHBIE 3aJadd CPEICTBAMM MATEMAaTHYECKOTO AaHajlu3a, B TOM 4YHCIIE
COLMAJIbHO-9KOHOMHYECKOTO U (PM3HUECKOTO XapaKTepa;

[Ipyl9 ymenue BbpIOMpaTh MOAXOMALIMM METOJA AJS pEUIeHMs 3a/adyd; MOHUMaHHE 3HAYUMOCTU
MaTeMaTHUKU B U3YYEHHM HPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SIBJICHUH; YMEHHE paclo3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTeMaTUKH B MCKYCCTBE, YMEHHE IPUBOAUTH IPUMEPHl MaTEMaTUYECKHUX
OTKPBITUNA POCCUMCKON U MUPOBON MaT€MaTUYECKOU HAYKH.

MP8 crmocoOHOCTh W TOTOBHOCTh K CaAMOCTOSITEIBHOMY MOHMCKY METO/IOB PEUICHHS MPAKTHYECKUX
3aJ1a4, IPUMEHEHHIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

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

MP12 BBISBISATH NPUUUHHO-CJIEICTBEHHBIE CBS3U U aKTYaJIM3UPOBATh 3a/1a4y, BHIAIBUTATh TUIIOTE3Y
€€ pEeIlICHUs, HaXOAUTh apryMEHTHI JJIs J0Ka3aTeIbCTBA CBOUX YTBEP)KIEHUH, 3a/laBaTh NapaMeTpsl U
KPUTEPUHU PELIEHUS;

MP13 aHanu3upoBaTh NOJYYEHHBIE B XOJ€ PEUICHMS 3a/1a4d Pe3y/bTaThl, KPUTUUECKHU OLICHUBATh
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
KU3ZHENIECATEIIbHOCTH;



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 JIJAOOPATOPHBIX 3aHATHI OPUEHTHPOBAHO HAa TIOATOTOBKY O0yYaroIuXcs K
OCBOGHHIO TPOPECCHOHAILHOIO MOAYJS MNpOrpamMMbl TOATOTOBKH CIIELUATMCTOB CPEAHEro 3BEHA II0
CIIELMAILHOCTY U OBJIAJICHUIO 0OUAUMU KOMNEMEHUUAMU:

OK 01 BsiOupars cnocoObl perieHus: 3aaad MpodeCCHOHATBHONW JESTEIbHOCTH MPHUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

BrinonHenue npakTHyecKux padoT Mo y4eOHON AucHuIuInHe «MaremMaTrukay HalpaBiIeHo Ha:

- 000011eHHE, CUCTEMATU3aLUIO, YIITyOJIeHue, 3aKpeIUIeHne, pa3BUTHE U JETAIN3ALMIO [TOJyYEHHbIX
TEOPETUYECKUX 3HAHUN 110 KOHKPETHBIM TeMaM Y4eOHOH IHUCLUIUINHBI;

- (hopMUpPOBaHME YMEHHUM IPUMEHATH IMOJYyYCHHbIE 3HAHUS Ha MPAKTHKE, pealu3alio €AMHCTBA
MHTEJUIEKTYAJIbHON U ITPAKTUYECKOU JEATENbHOCTH;

- (hopmMHpOBaHHE U pa3BUTHE YMEHHH: HaOIOAaTh, CPAaBHMBATh, COIOCTAaBIATh, AHAIM3UPOBATH,
JenaTh BBIBOABI M OOOOIIEHHS, CAaMOCTOSTENIHO BECTH HCCIIEOBAHMS, IOJB30BATHCS PA3TUUYHBIMU
preMaMy U3MepeHuit, opopMIIATh pe3ynbTaThl B BUAE TalOMll, CXeM, IpaduKOB;

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

- BBIpaOOTKY NP PELIEHUH MOCTaBICHHbIX 3a/1a4 NPOPECCHOHATBHO 3HAYUMbBIX Ka4e€CTB, TAKUX KaK
CaMOCTOSITEIIbHOCTD, OTBETCTBEHHOCTh, TOYHOCTb, TBOPUYECKAsI HHUIIUATHUBA.

[IpakTuueckue 3aHATUS TNPOBOJSATCS IOCIE COOTBETCTBYIOLIEH TEMBbI, KOTOpass oOecrnedyuBact
HaJIMYKME 3HAaHUM, HEOOXOIUMBIX JUIsl €€ BHIIIOJHEHHUS.



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.

BoinosiHeHune padoTsl crioco0cTBYeT (POPMUPOBAHUIO:

IIpyS ymeHue onepupoBaTh NOHATHAMU: HATypaJIbHOE YMCIIO, LEJI0€ YHUCIO, OCTATOK 10 MOZYJIIO,
palMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YMCIIO, MHOXECTBA HATYPAJIbHBIX, LEJbIX, PAlMOHAIBHBIX,
JeUCTBUTENBHBIX YHACEI; YMEHHUE MCII0Jb30BaTh IPU3HAKU JE€IMMOCTH, HAUMEHBUINN OOIUI AeIuTenb U
HaMMEHblIee Oo0Iee KpaTHOE, AITOPUTM EBKIMAA TpU pelIeHuH 3ajad; 3HAKOMCTBO C Pa3IMYHBIMU
MTO3ULMOHHBIMU CUCTEMaMU CUUCIICHHUS,

IIpyll ymeHue omnepupoBaTh HOHSTUSIMU: KOMIUIEKCHOE YHCJIO, COINPSIKEHHBbIE KOMIUIEKCHBIE
qucia, MOJYJIb U apryMEHT KOMIUIEKCHOT'O YHCa, popMa 3alucu KOMITJIEKCHBIX YHcen (FreoMeTpryecKasi,
TPUTOHOMETpHUYECKass M anreOpanyeckas); yMeTh TPOM3BOIUTH apu(MeTHUecKue JeHCTBHA C
KOMIUIEKCHBIMU YK CJIAMU; IPUBOJAUTH IIPUMEPHI UCIIOJIb30BAHMS KOMIIJIEKCHBIX YHCET;

MarepunanbHoe obecneyeHue:

WuauBuayanbHble 3aaHNsL, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTHI JICKIIUH.

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

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

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

3. Jlns aBTOMOOMIIA MoJjlaraeTcs KyMUTh KOJWYECTBO WIMH KpaTHbIX 4. ABrommHa crout 3200
pyoneii. Y OOO «lllunomontax» 460 Teic. pyOneit. Kakoe HambOompiiee KOJIUYECTBO
aBTOMOOWMIIEH OJJHOM MoAeH OyayT oOecredeHbl ITMHAMU?

4. Ha cnmpomerpe amMepuUKaHCKOTO aBTOMOOWJS CKOpPOCTh YyKa3bIBaeTcsi B MMJSAX B  yac.
Awmepukanckas muiast paBHa 1609 M. KakoBa ckopocTh aBTOMOOHMIIS B KHJIOMETpax B dac,
€CJIM CITUJIOMETP MOKa3bIBaeT 75 MuIib B yac? OTBET OKPYTIIUTE 10 LIETOT0 YUCIA.

5. Croupomerp aBTOMOOMIIS MOKa3bIBaeT CKOPOCTh B MHJSAX B uac. Kakyio ckopocTh (B MWIIAX B
yac) TMOKa3blBa€T CHIHJIOMETpP, €CIH aBTOMOOWIb JBMXKETCS CO CcKopocThio 40 km/4?
(Cuwraiite, uro 1 muisg = 1,6 kM.)

6. Takcuct 3a mecs mpoexan 6000 kM. Crommocts | 1 O6ensmHa 34 pybOns. CpemHuit pacxon
6ensuna Ha 100 kM cocraBiser 9 n. Ckonbko pyOseil moTpaTui TakCHCT Ha OEH3MH 3a 3TOT
MecAn?
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10.

11.

12.

13.

OCHOBOI UIs1 TAPKETHBIX IOJIOB HCIONB3YIOT (anepy. | muct ¢anepst xBoiiHOH PCD crout
778 pyb6unei 3a nuct twiomansio 3 m2. CKOJBKO CTOMT TMOKyNKa (aHepbl AJIS HAcTWJIA ToJia
IUIOIAEI0 48 M2?

B wmarasune cTpouTenbHbIX MarepuanioB «Bce mns cTpouTenbcTBaA M PEMOHTa» MPOBOAMTCA
aKIus: 4eTblpe OaHKM Kpacku 1o LeHe Tpex. Kakoe Hambonblee KOIUYECTBO OAHOK KPacKH
MOXHO KynuTh 3a 2500 pyOnel, ecniu 1 6anka crout 210 pybrei.

Ha aBto3ampaBke kimueHT oTman kaccupy 1000 pybOneit m 3ammn 32 nmutpa OCH3MHA IO IEHE
30 py6.50 korr. 3a auTp. CKOIBKO CAAYU JOJDKEH MOIYIUTh KiaueHT? OTBeT gaiTe B pyoIsix.

[lena Ha pemenb I'PM (pemeHp rasopacrpeneiluTeIbHOTO MEXaHH3Ma) Oblla TMOBBHIIICHA HA
23% wu cocraBuna 1845 pyOneit. Ckonbko pyoOnei ctoun pemeHb ['PM  no mnoBblmieHus
LEHEI?

B nByx kanuctpax Haxomutcs 90 1 OensuHa. Ecnum w3 mepBOil KaHUCTPBI MEPENTHTH BO
BrOpyto 10% OeH3MHA, HAXOIANIETOCS B TEPBOWM KAHUCTPE, TO B O0EHMX KAHHUCTPAX CTAaHET
nopoBHY. CKOJIBLKO JINTPOB OEH3MHA ObUIO B KaX /101 KaHUCTpe?

bamnon antukopposuitHoro cpeacrsa «WD-40» croutr 40 pyoOneit. Kakoe nanbomibmee
10 yucino Takux OaTIOHOB MOXKHO OyzaeT KynmuTh Ha 500 pyOsel mociie MOBBIIMICHHS IICHBI Ha
20%7?

1 mutp macna JIBC ctoun 500 py6neit. Ilocne cHmxeHus nensl cran crouTh 380 pybneit. Ha
CKOJIBKO ITPOLIEHTOB ObliIa CHHKEHA 1ieHa?

ITopsinok BbINoOJIHEHUs padoOThI:

BHuMaTenbHO 03HAKOMBTECH C YCIIOBHEM 3aJaHHUS.

[Tonp3ysicb CBOMMM LIKOJIBHBIMU 3HAHUAMU (B CIydae 3aTPYAHEHUS BOCIIOJIb3YHTECh CIIPAaBOYHBIMU
MaTepuagamMH), BbIIOJIHUTE 3a/laHuUE.

Xoa padoThI:
3amanue Nel

2L 2+ 3

1) sTs™ s

4 I+4 T

=-=1

2);+;_ r 7 :

Loal_ LRI gt
3)3E+4;—[3+4]+(5+5)—?+5—?5;
z L3 _ N t_ot
Him13=0 D+(-Y=2421=2t ;
23 T p_Fs_7Tr_ 7
Sytz’s 12 3 123 33 %
plogf_ut, 3 _ud_t1_1
6) "5 T3 51 s 5L 5
z t_ LT BHi_ ot
7y 3t =0+ A R R

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

240

Pemenue. [lepenuiem 370 OTHOIIEHUE B BUJE JpOOHU: 2-3i
VYMHOKUB, € YHCIUTENh U 3HAMEHATe b Ha 2 + 3i U BBITIOJIHUB BCE MPEOOPA30BaHMUS, MTOTYIHM:

Ca+02+30 1343260

(Z-103¢2+300 13 =142

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kpurtepun onenkmn:
Ouenka "oTJaMYHO" CTaBUTCSA, €ClM paboTa BBHIMIOJHEHA B TMOJHOM O0BEME C COOIIOJEHHUEM

HCO6XOI[I/IMOI7I IOCICI0BATCIbHOCTHU ﬂeﬁCTBHﬁ; B OTBCTC NPABUIIBHO W AKKYPAaTHO BBIIIOJIHCHBI BCC
3allMCHU U BBIYMCJICHUS.
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Ouenka '"Xopomo' cTaBUTCs, €CIU BBINOJIHEHBI TPEOOBAHMS K OLEHKE "OTIWYHO", HO JOMYIICHBI
2-3 "Henmouera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €clid pabOTa BBIMOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJBL, B XOJE
MPOBEJICHUS padOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJbHO' CTaBUTCS, €CIIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHOW YacTH PabOTHI HE MO3BOJISET CIENATh IPABIIIBHBIX BEIBOJIOB.

Tema 1.1. Pa3zBuTHE NOHATHSA 0 YHCIIE
IIpakTnueckoe 3ansaTHe Ne 2
«ToxnecTBeHHbIE MPEOOPA30BAHUSA PAIHOHAIBHBIX BbIPAKEHUII»

Heab pa6orei: [loBTOpUTH (QOPMYIBI COKPANIEHHOTO YMHOXKEHHUS. 3aKpENMUTh TEOPETUYECCKHE
3HAHUS, YIIIYOJIEHHOE pellleHne M3YyYEHHOTO MaTepuajla, NPUMEHEHUE IOJYYEHHBIX 3HAHWM s
peuieHus 3aaad.

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

[1PG2 ymeHue ornepupoBaTh MOHSTUAMHU: CTENEHb YHCIA, JIOTapu(M 4YKCIa; YMEHUE BBHIMIOIHATH
BBIUMCIICHUE 3HAUYCHUI 1 TPeoO0pa30BaHus BRIPAXKEHUI CO CTETICHSAMH U Jorapudmamu, npeoOpa3oBaHus
IpOOHO-PallMOHANIBHBIX BBIPAXKECHHI;,

[Ipy5 ymeHue onepupoBaTh NOHITUAMU: HATypalbHOE YHMCIIO, LIEJI0€ YHUCIO, OCTATOK IO MOIYJIIO,
paloHaIbHOE YHUCIIO, HPPAIOHAIBHOE YHCIO, MHOXECTBA HATYPaJIbHBIX, IENbIX, PAlMOHAIBHBIX,
JEHCTBUTENBHBIX YUCEI; YMEHUE HCII0JIb30BATh IPU3HAKU JEIMMOCTH, HAUMEHbIINN OOIUHN NenuTenb U
HauMeHblee olliee KpaTHoe, anropuTM EBKinaa mpu perieHdd 3ajad; 3HaKOMCTBO C Pa3IUYHBIMU
MO3UIIMOHHBIMHU CUCTEMaMU CUUCIICHUS;

MarepuanbHoe obecrneyeHue:

WnauBuayanbHble 3aaHNsI, CIPABOYHbIE MaTEpUabl, KOHCTIEKTBI JIEKIIHH.

3aganue: yngocmn, BBIPAXKCHMUS:
a) (3p°-2y’)".
6) (1 —a)-(1 +a)-(1+a’)-(1+a%.
B)(x—m)%(x+m)>.
r) (2n — c)-(8n® + ¢3)-(c® + 2cn + 4n?).

Ilopsinok BbINOJHEHHS padOThI:

1. BHUMaTenbHO O3HAKOMBTECH C YCIOBHEM 3aJIaHUS.

2. llonb3ysicb CBOMMH WIKOJbHBIMM 3HaHUSMH (B ciy4yae 3aTpPYAHEHMsI BOCIIOJIb3YHTECHh
CIPaBOYHBIMU MaTepUaaMu), IPUMEHUTE HYKHYIO (OPMYITY COKPAIIEHHOTO YMHOXEHHUS.

Xon paborsr:

3ananue: YOPOCTUTh BBIPAKEHUS, IPUMEHUB (DOPMYJIbI COKPAIIEHHOTO YMHOKEHHU .

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

6) (1—a)-(1+a)(l+ad)-(1+a")=(1—-a%) (L+a)(1+a%) =(1-a") (1+a")=1-a°.

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

4 2 4

X —=2X'm°+m".

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

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

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOJHOM O0BEME C COOIOJICHUEM
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 "yI0BJIETBOPUTEJIbHO'" CTaBUTCS, €CJIM padOTa BBINOJIHEHA HE TMOJHOCTHIO, 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 BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CENaTh MPABIIbHBIX BHIBOJIOB.

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

Hean padoThbl: 3akperyieHue TEOPETUUECKUX 3HAHUM, TOBTOPEHUE paHEee M3yUYEHHOI0 Marepuana,
(hopMUpOBaHHE YMCHHIA PEIICHUS 33]1a4.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[Ip63 ymeHue omepupoBaTh MOHATHUSAMHU: pPAlMOHAIBHBIE, HPPALMOHAIBHBIE, IOKa3aTelbHBIE,
CTCTICHHEBIE, JTorapu(PMHUIECKHEe, TPUTOHOMETPUUICCKUE YPABHCHHSI M HEPABCHCTBA, UX CHCTEMBI,

[Ip66 ymeHue pemaTh TEKCTOBBIC 3a/1a4M PA3HBIX TUIOB (B TOM YHCIIE Ha MPOIEHTHI, 10JIM U YacTH,
Ha JIBIDKEHUE, pad0Ty, CTOMMOCTb TOBAPOB U YCIIYT, HAJIIOTH, 337]a4H U3 00JIACTH YIPABJICHUS JTUYHBIMU U
ceMeHbIMU (PUHAHCAMU); COCTABISATh BHIPAXKEHUS, YPABHEHUS, HEPABEHCTBA M UX CHUCTEMBI IO YCIOBHIO
3a/1auu, UCCIIEIOBATh MOTYYEHHOE PEIIeHNEe U OIICHUBATh MPaBIOMO0I00HOCTh PE3YIHTaTOB;

[Ipy7 ymeHue onepupoBaTh MOHATHIME: TOXIECTBO, TOXKAECTBEHHOE MpeoOpa3oBaHue, ypaBHEHUE,
HEpPAaBEHCTBO, CUCTEMa YPAaBHEHU M HEPABEHCTB, PABHOCWJIBHOCTH YPABHEHHI, HEPABEHCTB U CUCTEM,
palLMOHaJIbHBIE, HWppalUOHAJIbHBIE, MoKa3aTelbHbIC, CTCTICHHBIEC, norapudmuueckue,
TPUTOHOMETPUYECKUE YPABHEHHUS, HEPABEHCTBA U CUCTEMbI; YMEHHE PEIIaTh YPABHEHUS, HEPABEHCTBA U
CHUCTEMBI C TIOMOIIBIO PA3JINYHBIX IIPUEMOB; PEIIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C IIapaMETPOM;
MPUMEHSATh YPaBHEHHMS, HEPABEHCTBA, UX CHCTEMBI ISl PEIICHUS MAaTEMaTHYECKHX 3aJad U 33134 U3
pa3IMYHBIX 00JacTel HayKH U peallbHOM JKU3HH,

MarepuanbHoe obecnieueHue: VHauBHIyaibHBIC 3a7aHUs, CIIPABOYHBIC MaTEPHAIbl, KOHCIICKTHI
JICKITUH.

3aganue: pelIuTh YPaBHEHMS:
a)(3x+1)" +(4x—1)° = (5x-2)".

X 7 8
0) — =—
X—-2 X+2 x°-4

Iopsaok BbINOJIHEHUS PA0OTHI:

[Ipn pemieHnn ypaBHEHWUW HWCIIONB3YIOTCS CIEAYIOIIHME TpaBuUiia peoOpa3oBaHUsl YpPaBHEHUN B
PaBHOCHUJIbHBIE:

a) Kakoi- MO0 4YJIeH YypaBHEHHUS MOXKHO TIEPEHECTH U3 OJHOM €ro 4YacTh B JPYTyH C
MIPOTUBOIOJIOKHBIM 3HAKOM;

0) 00e yacTu ypaBHEHUSI MOKHO YMHOXKHUTH HJIA Pa3[IeIUTh Ha OJTHO TO e YUCITO0, OTIANYHOE OT 0.
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Pemenue ypasHenuii |-1l crenenu ¢ ogHol nepeMeHHOM

-b . . .
ax+b =0, (x =—,a#0 | — IuHeiHOe ypaBHEeHME | cTeneHy ¢ OJHON IepeMEHHON
a

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

1. OnpenenuTs BUJ ypaBHEHUS U CIIOCOO €ro perieHusl.

2. Ecm ypaBHeHUe ApoOHO-pallMOHAIBHOE, TO HAWTH OOITUI 3HAMEHATEeb BCEX JIpo0Oei, KOTOphIE
BXOJST B ypaBHEHHUE.

3. YMHOXUTH 00€ 4aCTH YpaBHEHHS Ha OOIINI 3HAMEHATEIIb.
4. Pemuthb noiayyeHHOE 11€JI0€ YPAaBHEHHE.

5. IlpousBecTH MpoOBEpKY KOpPHEH, U UCKIIIOUUTH T€ U3 HUX, KOTOpPHIE OOpAlalOT B HYJb OOIIMIA
3HAMEHATENb.

Tak kak MblI pemaeM ApoOHBIE pallMOHAIbHBIE YpPaBHEHHs, TO B 3HAMEHaTeNsX ApoOeil OyayT
IIEpeMEHHbIE. 3HAYUT, OyayT OHM M B 0OLIEM 3HameHareine. Bo BTOpPOM IyHKTE alropuTMa MBI
YMHOXKaeM ypaBHEHHE Ha oOluil 3HamMeHaTelb. [Ipu 3TOM MOTYT MOSBUTBCSI IOCTOPOHHUE KOPHU, NPHU
KOTOpBIX OOmMK 3HAMeHaTeslb OyAeT paBeH HYIIO, a 3HAYUT W YMHOXEHHE Ha Hero Oyner
OeccmblicieHHbIM. [103TOMY B KOHIIE 0053aTEJIbHO HY>KHO C/I€1aTh IPOBEPKY MOJIyUYE€HHBIX KOPHEH.

Pemnm ypaBHenus:
a)(3x+1)" +(4x—1)° = (5x—2)°
Packpoem ckoOku, mpuMeHsst GOPMyIIbl COKPALLIECHHOI'O YMHOXKEHUS (a+b)2 U (a—b)2

Ox% +6X+1+16X> —8X+1=25x> —20X+4. 9X> + 6X+1+16X> —8x+1—25%> +20x—4 =0.
[TpuBeneM 1mo100HBIE YICHBI, TIOTYIHUM
18x—2=0 2 1

18x=2 18 9
OtBet: X = 9 KOPEHb YPAaBHEHHS.

X 7 8
X—2 X+2 x°-4
PasnosxkuM X° —4 Ha MHOMKHUTEIH M IEpPeHeceM BCe WIEHBI YPaBHEHHs B JIEBYIO yacTh. [IpuBeaem

Ipobu K 00I1IeMy 3HaMEeHATeIIIo:
X 7 8

x—2_x+2_(x—2)(x+2)
x(x+2)—7(x—2)—8_O
(x+2)(x-2) B
x2+2x—7x+14—8_0
(x+2)(x-2) B
X" -5X+6
(x+2)(x-2)
ApoOb paBHA HYJIO, KOTJa €€ YUCIMTENb PAaBEH HYII0, a 3HAMEHATelb He paBeH HyNo, T. €.
(x+2)(x-2)=0, = X#2, X#-2
x*> —=5x+6=0.
D=25-24=1
_5#1,

0)

X2 = 5
X =3;X,=2

KOPHM MOKHO HAliTH TI0 Teopeme Bumera, HO Tak kak X#2, TO X, =2 — MOCTOPOHHHII KOpEHb,
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cJleI0BaTeNbHO, pEllleHueM ypaBHeHus oyaer X =3.
OrtBet: X=3
6)x* —x+4=0
D=1-4.-4=-15<0

OTBeT: AeHUCTBUTEIBHBIX KOPHEN HET.

r) OCHOBOH I MApKETHBIX TOJOB MCHOJB3YIOT (anepy. 1 muct danepsr xBoitHOH PCD cTouTt
778 pybneit 3a JUCT IUIOMAABID 3 M°. CKOJBKO CTOHT Mmokynka (aHepsl JUIsi HACTHIA IIOJIa
Iomanaeo 48 M2?

n) llena na pemenr ['PM (pemeHb TazopacnpelenuTeNbHOr0 MEXaHW3Ma) Oblia MOBBIIIEHA Ha
23% wu cocraBuna 1845 py6nei. Ckonbko pyOneit croun pemenb [PM 10 moBblieHHS
LEHEI?

e) 1 mutp macma JIBC croun 500 py6neit. [locne cHmxeHus mneHsl ctan ctouth 380 pyo6neit. Ha
CKOJIBKO MPOLIEHTOB OblIa CHUKEHA I1eHa?

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJHEHHOE 3aJaHHE.

Kpurtepun ounenku:

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

Ounenka "'Xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JIOMYLIEHBI
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€
MpOBeACHUS Pa0OThI OBUIA JOMYIIEHBI OITHOKH.

Ouenka ""Hey10BJ1€TBOPUTEIBbHO'" CTaBUTCS, €CJIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UK 00BEM
BBITIOJITHEHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABUIIBHBIX BHIBOJIOB.

Tema 1.1. PazBuTHE NOHATHS 0 YUCIE
IIpakTnueckoe 3ansaTue Ned
«Pemenne cucreM pauMOHAJbHBIX YPABHEHUII»
Hean padotbi: [IoBTOPUTH pellieHNE CUCTEM PAIlMOHAIBHBIX YPABHEHUM.

BbinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

IIp63 ymeHue omnepupoBaTh MNOHATHSIMU: palMOHAJbHBIE, HpPpalMOHAIbHBIE, I1OKA3aTENIbHBIE,
CTCIICHHBIC, J'IOFapI/I(bMI/I‘—IeCKI/Ie, TPUTOHOMCTPUYCCKNEC YPABHCHUA U HCPABCHCTBA, UX CUCTEMBI,

IIpy7 ymeHue onepupoBaTh HOHATHAMU: TOXKIECTBO, TOKIECTBEHHOE IPeoOpa3oBaHue, ypaBHEHHE,
HEPaBCHCTBO, CHUCTEMA ypaBHeHI/II\/'I 1 HCPABCHCTB, PAaBHOCUJIBHOCTDH ypaBHeHHfI, HCPaBCHCTB U CHUCTEM,
paloHalbHBbIE, HppalOHAIIbHBIE, MIOKa3aTeNbHbIE, CTETICHHBIE, JorapupmMHUEcKue,
TPUTOHOMCTPHUYCCKUC YpaBHCHHA, HCPABCHCTBA U CUCTEMbBI; YMCHHUC PCIIATE YPaBHCHHA, HCPABCHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JIMYHBIX IPUEMOB; PEILIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPOM;
MPUMCEHATE YpPaBHCHHUA, HEPABCHCTBA, UX CHUCTEMBI IJId PCHICHUA MAaTEMAaTUYCCKHX 3aJad WM 3aaad U3
pa3nuYHbIX 001acTell HAYKU U peaIbHOM KHU3HH;

MarepuanbHoe o0ecnieyeHmne:

WNHauBuayanbHble 3a1aHNSL, CIPABOYHBIE MaTEpUAIIbl, KOHCIIEKTBI JIEKIIUH.
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3agaHue: pelINTh CUCTEMBI PallMOHAIbHBIX YPAaBHEHUMN:
3x—15y =16,
1) ¢
2X+y=2

{y+2x:6,_
2 2 _q'
2) 3X°—y° =8

1+2—1=0,

34Xy
2X+y-2=0

Iopsinok BbINOJIHEHHSI PAa0OTHI:
PELIUTh CUCTEMbI YPAaBHEHHI UCTIONB3YIOTCS CIIOCOOBI CIIOKEHHUS, TIOJICTAHOBKH, IPpaduIeCKU.

Pemnm cucreMy ABYX JTMHEHHBIX YPAaBHEHUH C ABYMsI HEU3BECTHBIMH.

3x+8y =31
-10x-7y=-5
Pemum CUCTEMY BCEMU CHOCO6aMI/I, T.C. y6e,Z[I/IMC$I, 4TO pE3yJIbTaT MMOJIYy4dacTCs O,Z[I/IHaKOBBIﬁ u

OTIpEeICITUMCS, KAaKOH M3 METO0B 0oJiee parMOHAILHO MPUMEHHM JJIsl TAHHOW CHCTEMBI.
1) Criocob moaCTaHOBKH.

31 8
{3x+8y:31 {3x+8y:31 xady=3t X253y
-10x-7y=-5 |10x+7y=5 10x+7y =5 10(%1_2yj+7y:5
310 80
———Yy+7y=5
Pelrtaem BTOpOE ypaBHEHHE OTHOCHTEIBHO «y»: 3 3 , IPUBEJIEM K 00TIIEMY

3HAMEHATEIO 1 TaK KaKk o7 0 , TO
310-80y+21y =15
~59y =15-310
—295

~5Qy =-295; y=——"=5

y y 59
y =5, Torna X:E_§,5:§_£2_92_3

3 3 3 3 3

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

{3x+8y =31

-10x-7y=-5
ypaBHsIEM 10 MO0 KO3 (ULIMEHTHI IPU X, 71l 3TOr0 YMHOXKHUM IepBoe ypaBHeHue Ha 10, a
BTOpOE — Ha 3.

3x+8y=31 |10 30x+80y =310
{—10x -7y=-513 {—30x -21y=-15
IMOYJICHHO CJIOKHUM U IMOJTYUUM:
59y =295
y=5

IOACTAaBUM Y = 5 B moboe u3 ypaBHCHI/Iﬁ CHUCTCMBbI, HAIIpUMEP B IICPBOC, 3aTCM HanjgeM X:
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3x+8-5=31

3x+40=31

3x=-9

X=-3

nojiydaeM X = —3; Y = 5, Kak U B TIEPBOM CIIydae.

Ortser: (-3;5).

3) 'paduueckuii criocol (cineayeT HOMHHUTB, YTO PE3yJIbTaThl MOTYT OBITh ITOJIYYEHBI

HPUOJIMKEHHO, YTO MOXKHO OOBSCHUTH HAIIUM 3PEHHEM, YMEHUEM IIPOBOJIUTH JIMHHH, BEIOOPOM
MacmTada, Hey100CTBOM 3aITMCH YUCIA U T.JI.)

{3x+8y=31

-10x-7y=-5

I'padpukom kaxx10TO ypaBHEHUS sABIsIeTCs NpsiMast (puc.l), a mpsmasi onpeaeiseTcss AByMs TOUKaMH.
3x+8y =31

x=0; y:%l:3g

X=2;6+8y =31
~31-6 —§—31

8 8 8

-10x-7y=-5

\~ 3 10x+7y=5
\\ 25 \ 5
2 X:O'y:—
\IS ! 7
{ X=2,20+7y=5;

: kS 15 1
Yo S T B S T SR AN S N MR M08 MR T R T e i 7y:—15;y:——:—2—

o 777
! Orser: (-3; 5).

4

) Tpakrtop JAT-54 pacxomyeT B CyTKH MpH JBYXCMEHHOW pabore Ha 1,5 Kr aBToia OOIbIIe , YeM
TpakTop «bemapycb». Onpenenure cperHECpPOUYHBIH pacxoj aBTOJa KaXAbIM TpakTopoM, eciu JT-54
u3pacxojoBai 94 kr aBroua, a Tpaktop «benapycb», mpopaboTaB Ha JBO€ CYTOK OoJiblie, 75 KT.

Pemenue. O603Ha4MB yepe3 X KI' CyTOUHBIM pacxo]] aBToJia TpakTopoM «benapychy, MoyuyuM ypaBHEHHUE

75 94

x  x+15

BLIHOJIHI/IB TOXIACCTBCHHBIC Hpeo6pa30BaHI/IH, HpI/IBOIII/IM €ro K BI/II[y
2x2 4+ 22x —112,5
x(x + 1,5) -

I/ICHOJ'II)SYSI YCJIOBHUEC PpaBCHCTBA }113061/1 K HYJIIO, 3aKJIr049YacM, 4TO CpaBHCHUEC PAaBHOCHUIIBHO CUCTEME
{2)(2 + 22x—112,5 =0,
x(x+1,5) # 0.
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@dopma npeacTaBJieHUs pe3y/JbTaTa: BHIIIOJIHEHHOE 33/1aHHUE.

Kpurepumn oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIIOJIHEHA B TIOJHOM O0BEME C COOJNIOICHUEM
HE0oOXOIMMOM TOCIEN0BATEIbHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCe
3aMUCH U BBIYUCIICHUSI.

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

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISECT MMOJYYUTh NPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PAaOOTHI OBUIH JOMYIIEHBI OITHOKHU.

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

Tema 1.1 PazBurne NOHATHSA 0 YHCJIE
IIpakTuyeckoe 3ansaTue NeS
«Pelienue panuoHAJIbLHBIX HEPABEHCTB»

Heab padortbi: Llenb paboThl: MOBTOpEHUE paHEEe H3YYEHHOTO MaTepuaia, 3aKperyieHue
TEOPETHYECKUX 3HAHUN, TPUMEHEHNE TEOPETUUECKUX 3HAHUM K PEIICHUIO MPAKTUYCCKUX 3a/a4.

BoinosiHeHHne pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

IIp63 ymeHue omnepupoBaTh MOHATHSIMU: palMOHAJbHBIC, HpPpalMOHAJIbHBIC, I10Ka3aTEJIbHBIE,
CTETIEHHBIE, JIOTapU(PMHUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, HX CHCTEMBI;

IIpy7 ymeHue onepupoBaTh HOHATHAMU: TOXKIECTBO, TOKIECTBEHHOE IPe0Opa3oBaHUE, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YpPaBHEHHI M HEPAaBEHCTB, PaBHOCWIBLHOCTh YPAaBHEHUMN, HEPABEHCTB U CHUCTEM,
panroHaIbHbIE, UppaloHalIbHbIE, IIOKa3aTeNbHBbIE, CTEIICHHBIE, JorapupmMuyUecKue,
TPUTOHOMETPUYECKHE YpaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YpaBHEHUs, HEPAaBEHCTBA U
CHCTEMBI C TIOMOIIIBIO PA3JIMUHBIX IPUEMOB; PEILIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C I1APaMETPOM;
MIPUMEHSTh ypaBHEHHs, HEPABEHCTBA, UX CHCTEMbI JUISl PEUICHUs MaTeMAaTUYECKUX 3ajad M 3aJad U3
pa3nuYHbIX 001acTe HayKU U pealibHOM ku3HU; MaTepuajibHoe obecreyeHue:

WnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MaTEpUaIbl, KOHCTIEKTHI JIEKIIUH.

3agaHue: pelIUTh PallMOHATIbHBIE HEPABEHCTBA:

7X_1+ 2x-5 7
2 5 10

2. [5-2x|<3,
3. 5x—2-3x*>0

1. Bx—

Ilopsinok BbINOJHEHHS PadOThHI:

[Ipu pemieHny HEPABEHCTB MCIHOIB3YIOTCS CIEAYIOIIME MpaBuia MpeoOpa3oBaHUs HEPABEHCTB B
PaBHOCUIIBLHBIE:

a) KaKoM- JTNOO0 YJIeH HepaBEHCTBA MOXKHO MEPEHECTH U3 OJTHOM €To

4acTd B JAPYTYI0 C MPOTHBOIOJIOKHBIM 3HAKOM, OCTaBHB IMPU 3TOM  0e3 H3MEHEHHUsS 3HaK
HEPaBEHCTBA;

0) ob0e yacTh HEpaBEHCTBA MOXHO YMHOXKUTh WJIM Pa3fAeNUTh HAa OJAHO TO K€ MOJOXKUTEIHHOE
YHCII0, OCTABHB IPU ITOM 0€3 H3MEHEHHS 3HaK HEPaBEHCTBA;
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B) 00€ 4aCTH HEpaBEHCTBA MOXKHO YMHOXHTh WJIHM Pa3/eNIUTh Ha OHO U TO € OTPULIATENIbHOE YHUCIIO,
W3MEHUB IIPU 3TOM 3HAK HEPABEHCTBA HA MPOTUBOIOJIOKHBII
IIpu pereHny cUCTEM HEPaBEHCTB HYXKHO PEIINTh KKI0€ U3 HUX U BHIOPATh 00IIIee pelIeHuE.

Pemnm HepaBeHcTBA.
1. 5x—7x_1+ 2X—5 >l
2 5 10

[lepenecem Bce 4iICHBI B JIEBYIO YacTh M IMPUBEAECM K 0OILIeMy 3HAMEHATENI0. 00N 3HaMEHATEh
10; Tak Kak 3HaMEHaTelb HE COJEPKUT IEPEMEHHOH, TO B JAJIbHEHIIEM €ro MOXKHO HE IHCaTh
(omycTuTs).

50x—-5(7x-1)+2(2x-5)-7>0

50X —-35x+5+4x-10-7>0

19x-12>0
19x >12
12
X>=
19
IASLASIAIA 2.,
E
19

2. |5—2X| <3TO ecTh
-3<5-2x<3

I/ICHOJ'IIBYH CBOMCTBA YHCJIOBBIX HEPaBCHCTB, UMCEM

Y /// 41/ 1S/ /A >

-3 3

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

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

5-2x<3 -2X<3-5 —2X < -2 x>1
5-2x>-3 -2X>-3-5 [-2x>-8 X<4
r

1\ 4L
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3. 5Xx—2-3x* >0 - KBaApaTHOE HEPABEHCTBO YMHOXKHUM Ha (—1)

3x*-5x+2<0

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

X1 :E' X1=1'X :ﬂ:z
26 "7 6 3

I'paduxom dyHKIIUN y:3x2—5x+2 SBIsIETCS mapaboisia (puc.2), BETBH KOTOPOM HaIlpaBJICHBI

) 2
BBEPX, @ TOUKU NepeceueHus napabonsl u ocu OX X, =1, X, = 3

N306pa3um reoMeTpuuecKu:

Pucynoxk 2. I'paduk ¢pyHKIIMN

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

(uHTEpBaAN) X € 5;1
Oteer: X€| ~;1
TBET 3

dopma npeacTaBiaeHus pe3yJbTaTa: BHIIIOJIHEHHOE 3a/1aHHE.

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu padoTa BBIOJIHEHA B MOJHOM 00BEME C COOIMIOJIEHUEM
HEOOXOMMOM TOCIeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aMucHy, BEIYUCIICHUS, PUCYHKHU U TpapUKU.

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

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IMO3BOJISIET MOJNYYWUTh MPABHIbHBIE PE3YNbTAaThl U BBIBOJABI; B XOE
MIPOBEICHUS pabOThI ObUIH AOMYILEHBI OIIUOKH.

Ouenka ""Hey10BJI€TBOPUTEIbHO'" CTaBUTCS, €CJIH padOTa BBHIOIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHCHHOU YacTH paOOThI HE TTO3BOJISIECT CAEIATh MPABHIIBHBIX BHIBOJIOB.

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

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

He.]'lb paﬁoTbIZ HAaY4YUTBHCA OIIPEACIIATE YCTHOCTh HCYCTHOCTD (I)YHKI_II/II/I, MIpOBOAUTH UCCIICAOBAHUC
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(GyHKIMH HA MOHOTOHHOCTB, SKCTPEMYMBI, HYJIU (QYHKIIUN U IPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Brinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

[IP64 yMmeHHE ONepupoBaTh MOHATUAMU: (DYHKIMS, HempepbiBHas (QYHKIMSA, MPOU3BOAHAS,
nepBooOpasHasi, ONpeaesieHHbI HMHTErpal; yMEHUE HAaXOIUTh NPOM3BOIHBIC 3JIEMEHTApHBIX (YHKUUH,
UCIIOJIb3YS CIPAaBOYHbIE MAaTEpPUAJIbl; UCCIEA0BATh B MPOCTEHIINX ClydasX (YHKIMH Ha MOHOTOHHOCTH,
HAaXOJIUTh HAMOONBIIME W HAWNMEHbIIWE 3HAYeHUS (YHKIUN; CTPOUTH TpapuKd MHOTOUYJIICHOB C
MCIIOJIb30BaHUEM allllapaTa MaTeMaTH4YeCKOro aHalu3a; MPUMEHSTh MIPOU3BOJHYIO MPU PEHICHUU 3aj]ad
Ha JBW)KCHHE; PEIIaTh MPAKTUKO-OPUCHTHPOBAHHBIC 3a7]a4i HAa HAUOONBIINE U HAUMEHBIINE 3HAYCHUS,
Ha HaXO0XKJIEHUE ITyTH, CKOPOCTU U YCKOPEHUS;

[IP65 yMeHHE ONEepUpOBaTh MOHATUSAMHU: palMoHaNbHas (QYHKIMS, TOKa3aTenbHas (QYHKLUS,
creneHHas QyHKIus, JorapupmMuueckas QyHKIUSA, TPUTOHOMETpHYECKUEe (QYHKIIMH, OOpaTHbIe (PYHKIINH;
YMEHHE CTPOUTH TpadUKHd U3YYCHHBIX (DYHKIUH, UCIIOJIB30BAaTh TpadUKH MPH U3YYCHHH MPOIECCOB U
3aBHCHMOCTEH, MpH pEIIeHUU 3a]ad U3 APYrux y4eOHbIX HPEeIMETOB U 3aJad U3 PeaslbHOM >KU3HU;
BEIpaXKaTh POPMYJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU;

IIpy8 yMeHHE CBOOOJIHO OMNEPUPOBATH MOHATUAMH: Tpaduk GyHKIHH, oOpaTHas QGYHKIHS,
KOMITO3UIMST (PYHKIMMA, JTMHEHHAs (QYHKIHS, KBaapaTudHas (QYHKIHs, CTCIICHHAas (YHKIUS C IEJIBIM
MoKazareiaeM, TPUTOHOMETpHYecKHe  (QYHKIHMH, OOpaTHbIE  TPUTOHOMETpPUYECKHEe  (YHKIHUH,
MoKasareiabHas M JiorapupmMudeckas (YHKIUU; yMEHHUE CTPOUTh Tpaduku (YHKIUH, BBITOIHATH
npeoOpa3oBaHUs rpadukoB GbyHKIM;
YMEHHE HCIOJB30BaTh Tpaduku (YHKIHMHA A W3YYEHHUsS MPOIECCOB W 3aBHUCHUMOCTEH IPH PEIICHUH
3aa4 U3 APYrux y4eOHBIX MPEAMETOB M W3 PEaJbHOM KHU3HU; BBIpAXaTh (HOpMyllaMU 3aBUCHMOCTH
MEXTy BEIMIMHAMH, yYMEHHE CBOOOJHO ONEPHPOBATH MOHITUSIMH: YETHOCTh
GYHKIIUH, TEPUOANYHOCT (PYHKIIMH, OTPaHUYCHHOCTh (DYHKIIUU, MOHOTOHHOCTh (DYHKIIUU, SKCTPEMYM
GbyHKIMM, HauOONbIIee W HAWMCHbBIIEE 3HAUYCHUs (PYHKIMH Ha TPOMEXKYTKE; YMEHHE IPOBOJIUTH
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 UX CUCTEM.

MatepuajbHoe obecnieyeHue:

NuuBuayanbHbIe 3aaHMs], CIPABOYHBIC MAaTePUAIIbl, KOHCTICKTHI JICKITHIA.

3ananne:
1. Haiitu o6nacte onpeneneHus GQyHKIUHN Y =

X +x

3
X
2. Uccnenosats GyHKIMIO Y = ————— Ha YETHOCT.
2(x+5)

3. HUccnenosath pyHKIuio y = 6+/x -(2x —1) Ha MOHOTOHHOCTH U 3HAKOIIOCTOSIHCTBO.

Ilopsinok BbINOJHEHHS PadOTHI:

1) Haiigure obnacts onpenenenus GyHKINM.

Jlnist HaX0KJIeHHs] IPOMEXYTKOB 3HAKOIIOCTOSIHCTBA HAMIUTEe TOUKH NEpeceueHmsl C 0Chlo alcCIucc,
pemB ypaBHenue y=0. HalineHHble KOpHU paccTaBbTe Ha ocM OX B MOpAJIKE BO3pPACTAHUS M HAWJIUTE
3HaK (QYHKIIMM Ha KaXKIOM M3 MOJTYYE€HHBIX HHTEPBAIOB. 3alMIIUTE PE3YIbTaT.

2) Haiinure obGnacth onpezenenus GyHKIUU. Y O0eAUTECh, YTO OHA CUMMETPUYHA.

1.3amenute aprymenT ¢pyHkuuu X Ha "-X". [lojcTaBbTe 3TOT apryMeHT B (PYHKIIMOHAIBHOE
BBIpaKEHHE.

2.Y1upocTute BelpakeHHUE.

3.Takum 00pa3om, Bbl OJYYMIH OJIHY U TY K€ (DYHKLHIO, 3aIIUCAHHYIO JIJIsl apryMEHTOB "X"
n"-x". [TocMoTpuTe Ha BE OTU 3alKUCH.
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Ecmu y(-x) = y(X), To 3T0 ueTHast pyHKIIHSI.

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

Ecnu ke npo QyHKIMIO HEIb3s CKa3aTh, 4To Y(-X)=y(X) win y(-X)=-y(X), TO M0 CBOWCTBY YETHOCTH
3TO PyHKIMS 001Iero Buaa. To eCTh, OHA HE SBJISETCS HA YETHOM, HU HEUETHOM.

4.3anuimiure cJeIaHHbIe BAMH BBIBOJIBI.

3) Haiiaute oOnacth ompeneneHus GYyHKIMM W HYIW (QYHKIWH, €CIM OHU ecTh. Mccmemyiite
(GYHKIIUIO HA MOHOTOHHOCTh Ha TIOJyYSHHBIX HHTEPBAJIAX.

Oyukius F(X) Ha3pIBacTCs Bo3pacTalolieit Ha oTpeske [a,b] , eciu as m00BIX IBYX TOYEK X1 U
X2 u3 [a,b] cnpaBemamuBo HepaBeHcTBO F(X1) < F(X2), korma xij< Xo.

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

. X
1) Haiitu o6nacts onpezeneHust QyHKIUH Y = ————— U NPOMEKYTKH 3HAKOIIOCTOSIHCTBA.
x%+x
Pemenue:
1. O6nacth onpenenenus gynkmun: x° +x > 0,x(x+1) = 0,x, =0, x, # —1.PaccMoTpum Tpu

naTepBana (—oo—1), (—10)u(0;+w0) . Ha nnreppanax (—oo;—1)u(0;+) x* +x =0, a Ha uarepsane (-1;0)
x® 4+ x < 0. INomyaaem, uro D(y)= (—o0;—1) U (0;+0).

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

X
Vx? +x
3. Haiinem 3Hak QyHkiuu Ha uHTepBasiaXx (—oo;—1)u(0;+o0). Ha untepBane (—o;—1) y <0 , Ha
uatepBasie (0;4+00) y>0.
3
X
2) HccnenoBath GyHKIMIO Y = ————— Ha YETHOCTb.
2(x+5)

Pemenne: OOnacth ompenencHusi. DyHKOHS OIpeneicHa I BCEX X KpPOME TeX, KOTOpHIS
oOpararT 3HaMeHaTeb B HYJb: X=-5, TO ecThb D(y)= (—o0;—5) U (-5;+00). T.k. 00s1acTh OTNpeIeIICHUs HE
CUMMETPHUYHA , TO TIO CBOMCTBY YETHOCTH 3TO (YHKITHS 00mero Bujaa. To €CTh, OHA HE SBISICTCS HU
YeTHOM, HU HEUETHOM.

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

Pemenue: O6nacts onpeaencuus pyukuun: x > 0, 1.e. D(y) = [0;+oo).

Hymu ¢pyakmuu: x3=0, x,=0,5.

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

[TpoMeXyTKM MOHOTOHHOCTH: JIOTHYHO paccmaTpuBaTh uHTepBan (0,5+00). C Bo3pacTaHueM
aprymenTa ot 0,5 10+ 00 (GYHKIIUS BO3paCTaeT.

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJIaHUE.

Kpurtepun onenkmn:

Ouenka "oTaM4HO'" CTaBUTCA, €cid paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HE0OXOIMMOM TOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aMiCH, BRIYUCIICHUS, PUCYHKH U TpadUKH.

Ouenka "Xopouo' cTaBUTCs, €CIM BBHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JIOMYIICHBI
2-3 Heyovera.

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €CIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISECT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MpOBeIeHUS pabOTHI ObUTN JIOMYIEHbI OLTHOKH.
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Ouenka ""Hey10BJIEeTBOPUTEIBbHO'" CTaBUTCS, €CIIH padOTa BBHIMOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHEHHON YacTH pabOThHI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBIBOJIOB.

Tema 1.2. ®yHKOMHU, UX CBOHCTBA, rpauKn
IIpakTuyeckoe 3ansaTue Ne7
«IlocTpoenne u yrenne rpapukoB PyHKIM D

Lenap padoThl: MOBTOpEHHE HM3YYEHHOTO MaTepHala; NPUMEHEHHE TEOPETHUECKHUX 3HAHUM K
PEIICHUIO MPAKTUYECKHX 3a]1ay.

BbinosiHeHue padoThbl cOCOGCTBYET (POPMHPOBAHUIO

[IP64 yMmeHHE OnepupoBaTh MOHATUAMU: (DYHKUIMS, HempepbiBHAas (QYHKIMSA, MTPOU3BOAHAS,
nepBooOpasHasi, ONpeaesieHHbBI MHTErpall; yMEHUE HAXOJUTh MPOU3BOJIHBIC 3JIEMEHTApHBIX (YHKIUH,
UCIOJIb3YS CIPAaBOYHbIE MAaTEpUAIIbI; UCCIEA0BATh B MPOCTEHIINX Cclydasx (YHKIMM Ha MOHOTOHHOCTH,
HaXO/JWUTh HaAWOONbIIMNE W HAWUMEHbUIME 3HAYeHHS (QYHKUUH; CTPOUTh TpadMKd MHOTOYICHOB C
MCIOJIb30BaHUEM allllapaTa MaTeMaTHYeCcKOro aHaliu3a; MPUMEHATh MPOU3BOJHYIO MPH PELICHUH 33]1a4
Ha JIBIKEHHE; PellaTh MPAaKTUKO-OPHEHTUPOBAHHBIEC 3a/1a4i HAa HAWOOJBIINE ¥ HAUMEHBIINE 3HAYCHHUS,
Ha HaXO0XKJIEHUE IMYTH, CKOPOCTU U YCKOPEHUS;

[IP65 yMeHHE OIepUpOBaTh IMOHATHUAMHU: palOHATbHAS (QYHKIUS, TMoKa3aTrelabHas (QyHKIMS,
cTenenHas QpyHkuus, sorapudmudeckas GyHKIMs, TPUrOHOMeTpHUeckue GpyHKunuu, oOpaTHble (YHKIIHNH;
YMEHHE CTPOUTH I'pa)MKy M3YYCHHBIX (YHKIUH, UCTONB30BaTh IpadUKU NpPU M3YyYCHUHU TPOLIECCOB M
3aBUCHMOCTEH, MpH pElIeHHuH 3ajad U3 APYrux Y4eOHBIX MPEeIMETOB U 3aJady M3 pPealbHON JKU3HH,
BBIpaXaTh (OPMYIIaMHU 3aBUCIMOCTH MEX/y BETMUYNHAMU;

[Ipy8 yMmeHHe CBOOOIHO ONEPUPOBATH MOHATUSAMU: Trpaduk QyHKIMH, oOpaTHas (yHKUHUA,
KOMIO3ULUS (DYHKIMHA, TUHEHHAs (QYHKIUS, KBagpaTU4Has (QYHKIUS, CTereHHas (QYHKIHS C LENbIM
MoKa3zareiaeM, TPUTOHOMETpHUYECKHe  (YHKIHMH, OOpaTHblE  TPUTOHOMETpPUYECKHE  (YHKIIUH,
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; yMEHHUE CBOOOHO ONEPUPOBAThH MOHITUSMHU: YETHOCTD
(GyHKLINH, TEPUOIUYHOCTh (DYHKIIMM, OTPAHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢bynknuu, HawOoJblllee W HaWMEHbIee 3HAUYeHUS (YHKIMM Ha TPOMEXKYTKE, YMEHHE MPOBOIUTH
uccienoBanue QyHKIUY; yMeHue
WCTIOJNB30BaTh CBOWCTBa W Trpaduku (QYHKIUH A pemieHus YpaBHEHWH, HEPaBeHCTB M 3a/ady C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUH, HEPABEHCTB
U VX CHCTEM.

MatepuajbHoe obecnieyeHue:

WupuBuyanbHbIE 3aJaHNs, CIIPAaBOYHBIE MAaTEPUATbl, KOHCTICKTHI JICKITHIA.

3aganue: nocTpouTh rpaduku QyHKIUNI:
y=-3 X —fix—d

Ilopsinok BbINOJTHEHHS PA0OTHI
DI'paduk GyHKIIMN Fax2+Bx+c, rae a# 0 CTpOHTCS MO CIIEAYIOIIEMY aJrOPUTMY:
o  Omnwucare pyHKIMIO, 331aHHYIO HOPMYITOI Fax2+3x+c, rnea#0;

8
o 3a]1aTh KOOPJMHATHI BEPIIUHbI Xp—- — ) = ax? + éx + ¢ ¥ IOCTPOUTH
2a
TOYKY Ha KOOPJIMHATHOM MIOCKOCTH;
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o TPOBECTH OCh CHMMETPHH MMapaboIb;

o  OompenenuTh Hyau (GyHKIMH (€Cau 3TO BO3MOXKHO), OCTPOUTH TOYKU MO COOTBETCTBYIOUIUM
KOOpJIMHATaM;

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

o  HalTH, eciii HeOOXOAUMO, KOOPAUHATHI IOTIOTHUTEIbHBIX TOYECK;

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

o B KBaApaTHOM TpexdieHe X°+PX-+( BBIICIMM IIOIHBI KBagpaT: X>+px+q = (x-a)°+B

o Tloctpoum rpaduk GyHKIHE y=X°

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

o [Jenaem mapannenbHbId MEPEHOC BAOJb OCH opauHAT Ha IBl enuHui BBepx, eciu B> 0 wim
BHU3, eciii B< 0.

3) UroOwel moctpouTh Trpaduk GyHKIHUHA Fx2+3 MOCTpOoUM Tpaduk (QyHKIIIH y=x2 U creiaeM
napajuleNbHbIN nepeHoc Boabs ocu Oy Ha 3 eMHUIIBI BBEPX.

Xoa pa6oTsI:

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

y=—3;{‘2 —-fx—4

Pemenue: KBaJlpaTH4Has, rpaduk —
napa6ona, % = -5 —i=l CIICIOBATENILHO, BETBU HAIPABIICHBI BHU3.
Koopaunate! Beprumasr: (—1;-1).
ti 4]
_xﬂ =—=—=-};
2-3) -4
Yo =—i(—1)F —6(-1)—4=-3+6-4=—1
Hynu ¢yaknuu:
~3x% —6x-4=0,

ix? +6x+4=0,

a=35 m=3 c=4,

D=m? - ac,

D=0-3.4=0-12=-3 -3<0.

JleicTBUTENbHBIX KOpHEH HEeT. To ecTh, HEeT TOUeK MepeceyeHns ¢ OChIo adcIuce.
Touka nepeceuenus ¢ OV: (0; —4).

By % =05 1o ¥ =0+0-4=—4.

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

Crpoum rpadux.

2)Toctpoum  rpaduk  QyHKIUK y:X2-4x+3 C  MOMOIIbIO npeo6pazoBaHHﬁ.y=X2-4x+3—
KBaJpaTu4Has, rpaguk — mapabdona, a=1, 1 >0 cremoBarenbHO, BETBH HANPaBJICHBI BBEPX, T.K. X2-4x+3
=(x-2>—1, 10 y=(x-2)°— 1. Crponm rpadux QyHKIHH y=x2 U JIeJIaeM NapajuleIbHbIA IEPEHOC BOJIb
ocu alOcuucc Ha 2 €IUHMIIBI BOPABO U BAOJIb OcH OpAuMHAT Ha | exunuity BHU3. 3) Iloctpoum rpaduk
QyHKIHE y=X’-5 ¢ MOMOIIBIO MpeoGpasoBanmii. UTo6bl ObI MOCTPOMTH rpaduk (YHKIHH y=x-5
noctpouM rpaduk (GyHKIUU y=x2 U chenaeM mapaienbHblil nepeHoc (puc. 3) Baonb ocu Oy Ha 5
€IMHUI] BHU3.
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3 y=x

y=x2-5

Pucynox 3. I'paduk pyHKmmm

3ananue 2. Ha rpaduxe moka3aHo M3MEHEHHE TEMIIEPATyphl B IPOLECCE Pa30rpeBa JIBUTATENsS
JerkoBoro aBToMoOwiA. Ha Topu3oHTanbHOM OCHM OTMEUYEHO BpeMs B MHHYTax, IpoIIe/iee
C MOMEHTa 3alycKa aBTOMOOWIsS, Ha BEPTHKAIBHOW OCH — TeMIeparypa JBUTATeNs B
rpaaycax Llenbcus. Ilonb3ysack rpadukom, MocTaBbTE€ B COOTBETCTBUE KaXIOMY WHTEpPBAly BPEMEHHU
XapaKTEPUCTHUKY IIPOIIEcca Pa3orpeBa ABUraTells Ha ’TOM HHTEPBaJIE.

Humepeans epemenu Xapaxmepucmuxa npoyecca
A) 0-2 mun. 1) Temneparypa pocia Me/UICHHEE BCEro
b) 2-4 mun. 2) Temneparypa nagana
B) 4-6 muHu. 3) Temneparypa pocia GeicTpee Beero
') 8-10 mun. 4) Temneparypa He npesblana 40°C
-~ l
90 — ——— 7-7“- —
80 A
0 1[
60
0 7

40
30
20
10

0

T~y

6123456780910

3ananue 3 Ha nuarpamme moka3zaHO KOJIMUECTBO MOCETUTENIEH caifTa /il ToAOOpa aBTO3am4acTen
U aKceccyapoB IS aBTOMOOWIA «Auto.ru» B TeueHHe Kaxaoro yaca 8 gekabps 2014 roxma. Ilo
TOPU30HTANIM  YKa3bIBae€TCS 4Yachl, [0 BEpTUKAIM — KOJMYECTBO I[IOCETUTENe caiita 3a
daHHbIM  wac. Ompenmenure 1Mo jAMarpaMme, KakuM — ObUI0  HaWMEHbIIEE  KOJIUYECTBO
noceruteiied B yac ¢ 11:00 o 17:00 B oTOT IeHb Ha caiiTe
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3aganue 4 Ha rpaduke moka3zaHo W3MEHEHHE CKOPOCTH JABM)KCHUS aBTOMOOMIISI B 3aBUCUMOCTH OT
BpemMeHn. Ha ocu aOcmucc orMedaercs BpeMs JBHIKCHHS B dacaX, Ha OCH OpJIWHAT —
CKOpOCTh B KmioMmeTrpax B dYac. CKOJBKO 4YacoB aBTOMOOWIIb JBUTANCS CO CKOPOCTBIO HE
Menee 60 km/4a?

0

3ananmne 5 Ha rpaduke nmokasaHo M3MEHEHHE TeMIIEpaTypbl BO3JyXa B Trapake Ha MPOTSKEHUU
Tpex cyTok, HaunHasg ¢ 0 wacoB BTopHHKa. Ha ocu abGcuucc oTMedaeTcs BpeMs CyTOK B dacax, Ha OCH
OpAMHAaT — 3HA4YeHME TemIeparypel B rpagycax. Omnpeaenure 1o rpaduKy HaUMEHBIIYIO
TEMIIEpaTypy BO3AyXa B HOUb CO Cpe/bl Ha YETBEPT.
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(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Ciid paboTa BBHIMIOJHEHA B TOJTHOM OOBEME C COOJIOIEHHEM
HEO0OXOIMMOM TOCTETOBATEIPHOCTH JEHCTBUI; B OTBETE€ NPABUIBLHO W aKKypaTHO BBIMOJIHEHBI BCE
3aMiCH, BRIYMCIICHUS, PUCYHKH U TPadUKH.

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

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IO3BOJIACT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJI€
MpOBe/IeHUs pabOTHI ObUIN JOMYIIEHBI OITHOKH.
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OuneHka ""Hey10BJIeTBOPUTEIBbHO' CTaBUTCS, €CIIH pabOTa BBHIMOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTu pabOTHI HE MO3BOJISIET C/IeNIaTh MPABUIIbHBIX BBIBOJIOB.

Tema 1.3. KopHu, crenenu jorapugmbl
IIpakTuyeckoe 3ansaTue Ne 8
«Pemenne MppanMOHAJbLHBIX YPABHEHH I

Heap padorbi: O600MNUTH, 3aKPENUTh U CHUCTEMATU3UPOBATh 3HAHUS Y4YalIUXCA MPU PEIICHUU
Pa3IMYHbIX BUJOB UPPALMOHAIBHBIX YPAaBHEHUM.

Boinosinenue padorsl cnocodcTByeT GOPMUPOBAHMIO:

[IPG3 ymeHue omnepupoBaTh MOHATUSMU: palMOHAIbHBIC, HPPAlMOHANbHbBIE, IOKa3aTelbHBIC,
CTETICHHBIE, Torapu(PMUUECKHe, TPUTOHOMETPUICCKUE YPABHEHHSI K HEPABCHCTBA, UX CHCTEMBI,

[Ipy7 ymeHue onepupoBaTh MOHATHIMH: TOXAECTBO, TOXKAECTBEHHOE ITPeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YPaBHEHHMM W HEPABEHCTB, PAaBHOCWJILHOCTh YPAaBHEHHI, HEPABEHCTB U CHUCTEM,
paloHasbHbIE, UppalMOHaNIbHBIE, MoKa3aTebHbIE, CTETCHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKHE YPABHEHHS, HEPABCHCTBA U CUCTEMbI; YMEHHUE pelllaTh YpaBHEHUS, HEPABECHCTBA U
CHCTEMBI C IOMOIIbIO PA3IMYHBIX TPUEMOB; pPeIllaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C TApaMETPOM;
MPUMEHATHh yYpaBHEHMsI, HEPABEHCTBA, UX CHUCTEMbI [UJISl PEIICHUS MaTeMaTHYEeCKUX 3a/ad U 3a7ad 3
pa3IMYHbIX 00JacTel HAyKH U peallbHOM JKU3HH.

MarepuajbHoe obecnedeHne:
WupuBuyanbHbIC 3aJaHNs, CIIPAaBOYHBIE MAaTEPUAIbl, KOHCTIEKTHI JICKITHA.
3ananne:
5 - Ay = 5
1)Pemure ypaBHeHue ™- r=2x+ 35
2)Pemmts ypaBaenue 9++V/x—-3 =x .

3)Pemmth ypaBHeHHE VX° —2 =+/3—4x .

4)Pemnth ypasHeHue v4x+2 ++/4x—2 =4

ITopsinok BeIMOJHEHHS PA0OTHI

DIlpn Bo3BeneHUU YpaBHEHHS B YETHYIO CTENEHb IIOJYy4YaeTCsl ypaBHEHUE, SIBISIOLIEECS
CJIIEICTBUEM MCXOAHOTO. II03TOMYy BO3MOXHO MOSABICHHE IMOCTOPOHHHUX PEIICHUNM YpaBHEHHUs, HO
HEBO3MOXKHaA moTepsi kopHel. [IpuunHa npuoOpereHuss KOpHEHl COCTOUT B TOM, YTO IPHU BO3BEIECHUU B
YETHYIO CTENEeHb YUCEJI, paBHBIX 10 aOCOJMIOTHON BEIWYHMHE, HO pa3HbIX M0 3HAKY, MOJY4aeTcss OJUH U
TOT K€ pPe3ysbTar.

Tak kak MOTYT MOSIBUTHCS MOCTOPOHHHE KOPHHU, TO HEOOXOAMMO JeNaTh MPOBEPKY, MOACTABIIS
HalJICHHbIE 3HA4YE€HHMS HEW3BECTHOM TOJBKO B II€PBOHAYAIBHOE YpPABHEHUE, a HE B KaKWE-TO
IIPOMEKYTOUHBIE.

2) Ilpn pemenun HppalMOHAIBHBIX YpaBHEHUN IIOJIE3HO Tepes BO3BEACHHEM 00eux dacTteit
YPAaBHEHUs B HEKOTOPYIO CTENEeHb "YEAUHWUTb pagukaia', TO €CTb IPEACTaBUTh YPABHEHHE B

BHHCC’{;:} =21INx) .

Torma mociie Bo3BeACHUS 00eux vacteit YpaBHEHUS B N-YIO CTCIICHb paJMKaJl ClIpaBa UCYC3HECT.

W A(x) = ¥ B(x)

3) YpaBHeHue PaBHOCHJIBHO Ka)KJI0M U3 IBYX CUCTEM
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Afx)= Bix).
WAx)y = M B{x) ~:~-:| o o

|_A{x} =1,
A(x)= B(x).
ﬂkllA{x} — QLIIB{I:} ‘:-._:: B: :' 0 L e
(x) =

A{xy= Bi(x)
HOCKOHBKy II0CJIC BO3BCIACHHUA B quHon CTCIICHb HOquaeM ypaBHeHI/Ie-CJIeI[CTBI/Ie R s,
MBI JOJDKHBI, peH_II/IB €ro, BBISICHHUTBH, HpI/IHaI[JIe)KaT JIN HaﬁHeHHBIe KOpHI/I 06HaCTI/I OHpe[[eJIeHI/IH

Alxy =0 Bix)=z0
MCXOJHOTO YpPaBHEHHS, TO €CTh BBINOJIHACTCS JH HEPaBEHCTBO ~ - - (wma — ). U3 stux
CHCTEM BBIOMPAIOT JJIsl PELICHUS Ty, B KOTOPOI HEPaBEHCTBO IPOLIE.
4) BosBeznere 0o0e yacTH ypaBHEHHs B KBaJpaT M IMPOU3BEIECTE NPUBEIACHUE MOIAOOHBIX WICHOB,

MIEPEHECUTE ClIaraeMble U3 OJJHOW YacTH PaBEHCTBA B JIpYyryr0. YeauHute paaukain. CHoBa Bo3BeaAUTE 00€
4acTH YpaBHEHHUs B KBajipaT. Pemnte nonyuennoe ypaBuenue. Caenaite mpoBEpPKY.

Xon padoThr:

1) Pemnth ypaBHEHUE

W=-3x+3=x-1

WA(x)Y = Blx)

AKKypaTHO€ BO3BEJICHHE B UETHYIO CTECIEHb YPaBHEHHs BHJA COCTOUT B

[epexo/ie K paBHOCHIIbHON €My CUCTEME

; ) |'A{x} = B*(x),
WA= Bix)y—-+
| B(x) =0
u Blxyz=0
CpaBCHCTBO

B OTOH CHCTEME BbIpaXXaceT YCJIOBUC, IIPU KOTOPOM YpPAaBHCHHEC MOXKHO
BO3BOJUTH B UCTHYIO CTCIICHB, OTCCKACT NOCTOPOHHUC PCHICHUSA U ITO3BOJIACT O6XOI[I/ITI)C$I oe3 ITPOBCPKH.

VpaBuenne Jr+3=x-1 PaBHOCHJILHO CUCTEME
|3-3x=(x-1)7,

lx-120
y rx-2=0
Pemras MEPBOC YPaBHCHUC OTOU CHUCTEMBI, PAaBHOCHUJIILHOC YPAaBHCHUIO - , IMOJIyYHUM
x, =1 x =-21
KOpHHU 1 n e .

Bropoii kopeHb HE yAOBIETBOPSET HEPABEHCTBY CHUCTEMBI U, CIEIOBATEIbHO,
IIOCTOPOHHUM KOPHEM UCXOAHOIO ypaBHEHHUS.

Oreer. =1,
2)Pemuth ypaBHEHHE

X+-f2x+3=0

nl =3 —
Peumrenne: MeTo/| yeIMHEHHS paIMKaia IPUBOIUT K yPABHEHUIO ¥ =% T 3=6-x,
OT0 ypaBHEHHE PABHOCUJIBHO CUCTEME

|25 +3=(6-x)*,

SABJISICTCA

l[6-xz0

y x =11 =x,=3
Pemas mepBoe ypaBHEHHE OTOH  CHCTEMBI, IOJTYyYMM KOPHH I/I

yermosue @~ X = O Brmonnsercs Tombko s &= 3.

Orper. X =3,

2 - -
3) Pemmuts ypaBHEHHE -05" + 3 - 6 = - 6x— 24 .
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Pemenne: D10 ypaBHEHUE paBHOCWIBHO CUCTEME
|—9x% + 3 —6=—6x— 24,
|—6x—2420

2
o — T =
Pemras INEpBOC YPpaBHCHUEC 3TOU CUCTCMbI, PaBHOCHJIbHOC YPABHCHHUIO Hx+2=0 , [IOJIyYUM

X, = -1 X, = 2
KOpHH u )

OZHAKO IPH 3THX 3HAYCHHSX X HE BBIIOJHICTCS HepaBeHcTBo — 0% — 4= 'U', U [OTOMY JaHHOE
ypaBHEHHE HE UMEET KOpPHEil.

Otser. Kopseii Her.

4)PemnTh ypaBHEHHE

MY+ +A20-x = 7
Pemenune: Bo3eenem o0e uyacTu ypaBHEHHs B KBaApaT M IMPOU3BEIEM NPUBEICHHE MOJOOHBIX

YJICHOB, [IEPEHOC CIIaraeMbIX M3 OJJHOM YaCTH PaBEHCTBA B IPYI'YIO U YMHOKEHUE 00enx vacteil Ha 1/2.
B pe3ynprare nosryuuMm ypaBHEHHE

= T — =11
“J'III‘F- 20-x 1‘, SBJSAOINCECS cliencTBueM wHcxomHoro. CHOBa BO3BeAeM 00€ 4YacTh
ypaBHeHus B kBajpart. [lonyunm ypaBHeHue

(x+53H20-x)=144

2 -
KOTOPOE TIIPUBOAUTCA K BUay ¥ —13x+44=10
D10 ypaBHEHHUE (TAKKE ABIAIOIIEECS CIIEACTBMEM MCXOIHOT0) MMEET KOPHU

X, = -l’ x, =11_

O6a kopHS, KaK MOKa3bIBaET MMPOBEPKA, YIOBIECTBOPSIIOT HCXOJIHOMY YPAaBHEHHUIO.
OTBer.

X, = -I1 x, =11 _

4) U3 nynkrta A B nyHKT B OfHOBpeMEHHO BbIexaiu JBa aBTOMOOWJs. [lepBblii mpoexan c
MIOCTOSIHHOM CKOpPOCTBIO BeCh MyTh. BTopoll mpoexan mepByl0 MOJOBHHY IYTH CO
CKOpPOCTBIO, MEHBIIEH CKOPOCTH TepBOrO Ha 12 KM/4, a BTOPYIO IOJIOBHHY HyTH — CO
CKOpPOCTBIO 72 KM/4, B pe3yibTaTe 4Yero npuObUl B MYHKT B OJZHOBPEMEHHO C NEpPBHIM
aBTomoOmiieM. Haiinure ckopocTe mepBOoro aBTOMOOWIIS, €CIIM HM3BECTHO, YTO OHAa OOJjblle
45 xm/4.

5) U3 nynkra A B myHKT B, paccrosHue Mexay KOTOpbIMH S50 KM, OJHOBPEMEHHO BBICXalH
ABTOMOOWJIUCT M BeJocunenuct. M3BecTHO, 4TO B 4ac aBTOMOOWJIMCT mpoeskaer Ha 30 km
17
Oosbiie, yeM BenocurnequcT. OmnpenenuTe CKOpOCTb BEIOCHUIIEIUCTa, €CIM HU3BECTHO, YTO OH
npuObLT B yHKT B Ha 1 wac 30 MuHyT no3xe aBromoounucra. OTBeT f1aiiTe B KM/4.

6) Ha A3C mepBblii HacOC HAMOJHSET eMKOCTh 32 30 MUHYT, BTOpOi — 3a 48 MHHYT, a TPETUH —
3a lyac 20 wMwuHYT. 3a CKOJBKO MHHYT HAaNOJHAT €MKOCTb TpHU Hacoca, paboras
OJTHOBPEMEHHO?

7) MammuHamMHu TIepeBO3ST Tpy3, €KEIHEBHO YBEIUYMBAs HOPMY MEPEBO3KH Ha OJHO U TO Ke
YUCIO TOHH. M3BeCTHO, 4TO B MEPBBIM J€Hb IepeBe3eHO 27 TOHH rpys3a. Onpenenwure,
CKOJIbKO TOHH Tpy3a ObLIO MepeBe3eHO 3a 6 AHEeH, eciu B MecToi 1eHb nepese3ian 507 TOHH.

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHBIC 3aJaHUA 1-7.

Kpurtepun onenkmn:
Ouenka "oTJMYHO'" CTaBUTCA, €Cid paboTa BBHIMIOJHEHA B TOJTHOM OOBEME C COOJIOIEHHEM
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HEO0OXOIMMOM TIOCTIEIOBATEILHOCTH JEHCTBHI; B OTBETE MPABWIBHO M AKKYpPaTHO BBIIIOJIHEHBI BCE
3aMKCH U BBIYUCIICHUS.

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

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTW TaKOB, YTO IO3BOJISIET MMOJYYHUTh HPABHJIbHBIE PE3YNbTAaThl U BHIBOJABI; B XO7E
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

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

Tema 1.3. Kopuu, crenenu jorapugmsi
IIpakTnyeckoe 3ansaTHe Ne9
«IIpeoOpa3oBaHus BbIpaKeHHUIl, COIEPKAIMX CTENEHH U PATHKAIbD)

Heas padorsi: O0O0MMNTE, 3aKPENUTh U CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS TPU PEIICHUU
KOHKPETHBIX 3aJJaHUH 110 TeMe

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1P62 ymenue omepupoBaTh MOHSATHAMHU: CTEIEHb YMCIA, JIOTapu(M YHcia; yMEHHE BBINOJHATH
BBIUMCJICHHE 3HAYCHUI U TpeoOpa30BaHus BHIPAKEHUHN CO CTETICHSIMHU U JIorapupmamu, mpeodpa3zoBaHus
JIPpOOHO-pallMOHATIFHBIX BEIPAKECHUI;

[Ipy6 ymMeHue pemiaTh TEKCTOBBIE 33]]a4l Pa3HbIX TUIIOB (B TOM YMCJIE Ha MPOLEHTHI, OJIH U YacTH,
Ha JIBIDKEHUE, pad0Ty, CTOMMOCTb TOBAPOB U YCIIYT, HAJIOTH, 337]a4H U3 00JIACTH YIIPABJICHUS JIUYHBIMU U
ceMeHbIMU (PUHAHCAMU); COCTABISATH BHIPAXKEHUS, YPABHEHUS, HEPABEHCTBA M UX CHUCTEMBI IO YCIOBHIO
3aJ1a4M, UCCIIE0BATh ITOJY4EHHOE PELICHUE U OLICHUBATh NPaBONOA00HOCTh PE3YIbTATOB.

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

3aganue:
1) [IpoBecTu ynpolieHue CTeneHe ¢ pairoHaIbHBIM I1I0Ka3aTEIeM:
3c?d® —cd,,
a) ———(—)*.
16x%y 2 " 4xy
-2
a + a _
6) (——) .
a + Cl

a+bvb 2vb
i Ve

. a
2) BBINONMHUTD AeUCTBUS: (——————

ITopsinok BbINOJIHEHHS Pa0OTHI
1) a) BeiHecuTe 3HAK MHHYC W3 TpPOU3BEICHHSA. BoCHOib3yiTech CBOMCTBOM CTENEHH C
OTPMLIATENIFHBIM TIOKa3aTeleM. YIOTpeOUTe CBONCTBO BOCHPOM3BEACHUS BO BTOPYIO CTeneHb. Jlns
OKOHYATENIbHOTO YIPOLIEHUSI 3TOr0 IpHUMepa BOCIOJIb3YHTECh MPaBUIOM YMHOXeHUs apoOei. B
IIOCJIETHEM IIIare BOCIOJIb3YHUTECh JEICHUEM CTEIIEHEN ¢ OJIMHAKOBBIM I10KA3aTEIEM.

0) B aTOoM ciiydae Hajg0 MPUMEHUT CBOWCTBO CTEIEHEH C OTPHIATEIbHBIM MoKa3zareneM. UToObl
pasrpy3uTh MOJyYeHHYIO Jpo0b, Ha/l0 peoOpa3oBaTh ATy ApoOs B nenenue. [Ipusectu apo0k k obmemy
3HAMEHATENI0 U MPOU3BECTU CIIOKEHHE Apodel ¢ obmuM 3HaMmeHateneM. IlocienHum marom cienarthb
COKpAILICHHE.

2) Ompeaenure MOPSAOK JeicTBUS. BblpakeHne B MepBOW CKOOKE MNpPUBEAUTE K OOIIEMy
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3HaMEHATEeNI0, B YHUCIMTENE CHeNlaiiTe TPYNIHPOBKY W BBIHECUTE OOIIMHA MHOXHUTEIb 3a CKOOKY.
BrimonauTe neneHue, cokparute Ha oOmuid MHOXHUTENb. [locnenHee neiicTBue — CiloXeHUe ApoOeH ¢
OIWMHAKOBBIMH 3HAMCHATCIISIMU. HpI/IBCI[I/ITe HOI[O6HBI€ cJlaracMmanicC.

Xoxa pa6oTsl
() Ty

2.3 10,,10,17

X%y Xyrz

Bnauane Haz0 MpoBECTH PaCKPBITHE CKOOOK, JJISI 3TOTO BOCIIOJIB3YEMCSI CBOMCTBOM CTETICHEH.
5 (3)8),.(42) | 6-3

1) YnpocTuTth BhIpakeHue:

Yy 710 5-10,7-17 -12.3 _-3.-5_-10_
= - —x"TyTT T =Xy Yy =
X
BOCHOHB3yeMCﬂ CBOﬁCTBOM CTeHeHeﬁ C OTpHULATCIbHBIM IIOKA3aTCIICM.
_y’ 1
TT12 7 "3 .5.10°
X 3 ySZ 0
3
Yy
OTBeT: —_—
12 3.5.1
x? X%y

2) YIpocTuTh BBIpOKCHUE

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

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

3

dopMyia U3 yCcIoBHUs 3a/1a4 MOCIE 3aMEHbI Oy/IET BBITJISACTh TaK: 5 f— .
a’+a“"+a a —a

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

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

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

OTtBer: x-1.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe
Kpurepuu onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCA, €clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEe0oOXOIMMOM TOCTENOBAaTENbHOCTH NEHCTBHUI; B OTBETE MPABUIBLHO M AKKypaTHO BBINIOJIHEHBI BCe
3aIUCH ¥ BBIYUCIICHUSI.

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

Ouenka "yI10BJIeTBOPHUTEIBHO' CTAaBUTCS, €clii paboTa BBIMIOJIHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISECT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MpOBeIeHUS pabOTHI ObUTN JIOMYIEHbI OLTHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CITM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBHITIOTHEHHON YacTH pabOTHI HE MO3BOJSET CIIENATh MPABIILHBIX BHIBOJIOB.

Tema 1.3. Kopnu, crenenn jorapupmsol

IIpakTyeckoe 3ansaTue Ne 10
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«PewreHne nMoka3areJIbHbIX YPaBHEHHID)

Heas pa6orsr: O0OOIMNTE, 3aKPENHUTh U CUCTEMATH3UPOBATh 3HAHMS YYAIIMXCS IPU PELICHUU
KOHKPETHBIX 3aIaHUAM 110 TEME

BoinosineHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

[1P62 ymenue onepupoBaTh MOHATUAMHU: CTENEHb YWCIA, JIOTapu(M dYHcia; yMEHHE BBINNOJHATH
BBIUMCJICHHE 3HAYSHUI 1 TpeoOpa30BaHus BHIPAKEHUIN CO CTENIEHSIMHU U Jorapupmamu, npeodpa3zoBaHus
IpOOHO-PAMOHAIBHBIX BBIPAKCHHIA,

[Ip63 ymeHue omepupoBaTh MOHATHUSMHU: pPALMOHAIbHBIE, HPPALMOHAIBHBIC, IOKa3aTelbHBIE,
CTETIeHHbIE, JTOTrapu(PMHUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[1Py7 ymeHnue onepupoBaTh MOHATUSMU: TOKIECTBO, TOKIAESCTBEHHOE MpeoOpa3oBaHuE, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPaBHEHHI M HEPABEHCTB, PaBHOCUJIBLHOCTb ypaBHEHUM, HEPABEHCTB U CHCTEM,
panuoHalbHbIE, HppaLMOHAIBHBIE, MIOKa3aTeJbHbIE, CTEIICHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKHUE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YpPaBHEHUS, HEPABEHCTBA U
CUCTEMBI C TOMOILBIO PA3JIUYHBIX IPUEMOB; PEIIATh YPABHEHMSI, HEPABEHCTBA U CUCTEMBI C I1APAMETPOM;
IIPUMEHSTh YpaBHEHHs, HEPABEHCTBA, UX CHCTEMbI I pEIICHUs MaTeMaTUYECKUX 3ajad M 3ajad U3
pa3IMYHbIX 00JacTel HayKH U peallbHOM JKU3HH,

[IPy8 ymenme cBOOOJHO OmNEpUPOBaTH MOHATUAMU: Tpapuk GYHKIUH, OOpaTHAs (YHKIHA,
KOMIO3UIMS (PYHKUMMA, ITUHEHHas (QyHKUMS, KBaapaTuyHass (QYHKUMs, CTeNEeHHas (YHKIUS C IEIbIM
mokaszaTejieM, TPUTOHOMETpuYeckne  (yHKIHH, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
nokasareibHas M Jorapupmudeckas (YHKIUU; yMEHHUE CTPOUTh Trpapukd (QyHKUUN, BBITOIHSITH
npeoOpa3oBaHus rpauKoB GbyHKIHH;
YMEHHE HCMOJIb30BaTh IpauKu (YHKIMNA A7 U3y4EHUs MPOIECCOB M 3aBHUCHUMOCTEH IMPH pEUICHUH
3aa4 U3 JPYTUX y4dyeOHBIX NIPEIMETOB M M3 PEaJbHOM JKHU3HM;BbIpaKaTh (popMynamMu 3aBUCUMOCTHU
MEXy BEITUYMHAMU; yMeHHE CBOOOJHO ONEPUPOBATH MOHITUSIMU: YETHOCTD
(GyHKINH, TIEPUOIUIHOCTh (DYHKIMH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTD (DYHKITUH, SKCTPEMYM
byHKIMM, HauOoNblllee M HAMMEHbIee 3HaueHUs (QYHKIMM Ha MPOMEXKYTKE; yYMEHHE IMPOBOIUTH
uccienoBaHue QyHKIUY; YMEHHU €
UCIIONIb30BaTh CBOWCTBA WM Tpaduku (YHKIUN ISl pelleHus YpaBHEHWM, HEpaBEHCTB M 3a7ad C
rnapameTpamu; U300paXkaTh Ha KOOPJUHATHOM IJIOCKOCTH MHOXKECTBA PEIICHHUI YpaBHEHHI, HEPABEHCTB
U UX CUCTEM.

MarepuanbHoe o0ecnieyeHue:

WNHnuBunyanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUAIIbl, KOHCIIEKTHI JIEKIIHI.

3aganue:
Pemntes ypaBHeHue:
a) 3X2_4’5-\/_: 1 ;

27
B) 01%°-05./01=0,001;

c) 4'[116jx _17.[£1JX+4:0.

Ilopsinok BbINOJHEHHS PadOThHI:

0 =a®® rre (a>0,a#1)

a-8) OOe yacTu ypaBHEHHS NMPUBOJUM K OJHOMY OCHOBAHHIO: @
3areM ncrnons3yeM cienyromniee cBoiictBo: ( a'® =a®™) < (f(x) = D(X)).

¢) Pemaem kBagpatHOe ypaBHEHHE OTHOCHTEIBHO TIepeMeHHOH (1/4)".

Xoxa paGoTsl
Pemmre ypaBHEHHE: 0’1x2—0,5 -,/0,1=0,001.
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Pemenne: [IpeoGpasyem ypasHenue k Buay: a' ) =a®™,

2
01%-05.010° =013 s 01*” —05+05_093 01 2 —043 3arem pemaem ypaBHEHHE:

x2=3:x1:—ﬁ,x2 =3

(I)opMa NMpeaAcCTaBJICHUA pe3dyjabTaTa: BhIIIOJIHECHHOC 3a1aHUC

Kpurepun oneHku:

Ounenka "oTau4HO" cTaBUTCS, ecnu paboTa BBINOJIHEHA B TOJHOM O0BEME C COOJIIOJICHUEM
HE0OXOIMMOM MOCIEN0BATEILHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

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

Ouenka "yI10BJI€TBOPUTENbHO' CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJISET MMOJYYUTh NPaBUJIbHBIE pPE3yibTaThl U BBIBOJBI; B XOJI€
MPOBeJICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

OueHka "Hey10BJIEeTBOPUTEIBHO' CTaBUTCS, €CJIM pabOTa BBITOJIHEHA HE IMOJTHOCTBIO MM 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CENaTh MPABUIIBHBIX BBHIBOJIOB.

Tema 1.3. Kopuu, crenenn jorapugmbl
IIpakTuyeckoe 3ansaTue Ne 11
«Pemenue nokazareJbHbIX HEPABEHCTBY

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

BoinosHeHue padoThbl cocodcTBYET (POPMHUPOBAHUIO

[1P62 ymeHue onepupoBaTh MOHATUAMU: CTENEHb YWCIA, JIOTapu(M YHcia; yMEHHE BBINOJIHAThH
BBIUUCIICHUE 3HAUYCHHUH 1 IPeo0pa3oBaHMsI BRIPAKEHHUA CO CTETIEHSIMH U Jiorapudmamu, mpeoOpa3oBaHus
IpOoOHO-pallMOHATIBHBIX BBIPAKEHUI;

[1P63 ymeHme omepHpoBaTh MOHATHUSMH: palMOHAIBHBIE, HpPpaIOHAIBHBIC, ITOKa3aTelIbHBIE,
CTEINeHHbIE, Jorapu(pMUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[Ipy7 ymeHue orepupoBaTh NOHATHSIMHE: TOXKIECTBO, TOKJIECTBEHHOE TPpeoOpa3oBaHne, ypaBHEHUE,
HEpaBEHCTBO, CUCTEMa YPABHEHUI M HEPABEHCTB, PABHOCHJIBHOCTh YPAaBHEHH, HEPABEHCTB U CHCTEM,
panroHaIbHbIE, MppalroHaIbHBIE, noKa3aTeJbHbIE, CTETICHHBIE, JorapupMIIECcKue,
TPUTOHOMETPUUYECKUE ypaBHEHUs, HEPABEHCTBA U CUCTEMbI; YMEHHE pEIIaTh ypaBHEHUs, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JINYHBIX TPUEMOB; PEIIaTh YPAaBHEHHUS, HEPABEHCTBA U CHCTEMBI C TTapaMETPOM;
IPUMEHATh YPaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI JUIS PEIICHUS MaTeMaTHYeCKUX 337ad M 33734 M3
pa3IMYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

IIpy8 ymeHue cBOOOJHO omepHpoBaTh MNOHATUAMH: rpaduk QyHKIMH, oOpaTHas QyHKLUS,
KOMIO3UIMS (QYHKUMH, JTUHEHHas (QYHKUMS, KBaapaTuyHas (QYHKUMs, CTeNeHHas (YHKIUS C LENIbIM
nokaszaTejieM, TpPUTOHOMETpudeckue  (YHKIMH, OOpaTHblE  TPUTOHOMETpUYECKHe  (YHKIIHH,
noKasareibHass M Jorapupmudeckas (yHKIUU; yYMEHHE CTPOUTh Ipaduku (YHKIUH, BBIIOIHATH
npeoOpa3oBaHus rpauKoB GbyHKIH;
YMEHHE HWCIOIBb30BaTh Tpaduku (QYHKIHMN JUTSI U3y4SHHs TPOIECCOB M 3aBUCHMOCTEH TNPH PEIICHHH
3ajja4 U3 JPYruX Y4eOHBIX IMPEIMETOB U M3 PEANbHOM JKU3HU;BBIpaKaTh (OPMYIaMHU 3aBUCHUMOCTH
MEXy BEIINYHHAMHU; yMeHHUe CBOOOJIHO OTEPHPOBATH MMOHITHUSMHU: YETHOCTD
(GyHKINH, TEPUOJUYHOCTh (DYHKIIMH, OTPAHMYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢byHknuu, HawOoJbIlee W HaWMEHbIee 3HAUYeHUS (YHKIMM Ha TPOMEXKYTKE, YMEHHE MPOBOIUTH
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uccleIoBaHue (PYHKINH; yM€ HHE
UCTIONIB30BAaTh CBOMCTBa W Tpauku (yHKIMH A7 pelmeHWs YpaBHEHHWH, HEpaBEHCTB W 33j1ad C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHHUH, HEPABEHCTB
U UX CHCTEM;

MarepunanbHoe obecrnieyeHue:

WunuButyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAJIbl, KOHCIICKTHI JICKIHH.

3aganue:
Pemnts HepaBeHCTBO:

a) 1045 > -01;
x2-55 3
25\ (27,
B - —_— 1
5] )

3% 1

_3 <
27
IMopsinok BbINOJIHEHHSI PA0OTHI:
O0e yacTu HEpaBEHCTBA MPUBEAUTE K OJHOMY OCHOBAHHUIO: a'™ ~a [Ipu pemieHun 1aHHOTO
O0<a=<l1 a>1

FO) <D F(X) = D(X)’

D(x)

HEpaBEHCTBAa MMeET MecTo mpeobpasosanne:; a '™ = a®®

Xoa padoTsl

Pewnre HepasernctBo: 5% -2X > 0173,

Pemenne: IlpeoGpasyem HepaBeHCTBO K BHAy: a  »=a®* . Jlng meBoii yacT HepaBeHCTBA

HCIIONIB3YeM CBOIMCTBO cTeneHeit: a**b*=(a*b)* , nns npasoii yacTu cBOKCTBO cTenmeHeil ¢ OTPULIATENBLHBIM
TIOKa3aTeseM, MOIydaeM:

(5-2)" =10 ° 10" ~10° = x > 3.
d)opMa NMpeaAcCTaBJICHUSA Pe3yabTaTa: BEIIIOJIHCHHOC 3a/laHNE

Kputepun onenkmn:

Ouenka "oTaAMYHO'" CTaBUTCSA, €ClM paboTa BBHIMOJHEHA B TMOJHOM OOBEME C COOJIOJIEHHEM
HE0OXOIMMOM TOCTIEOBATENBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIUCH ¥ BBIYMCIICHUSI.

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

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

Ouenka ""Hey/10BJIETBOPUTEIBLHO' CTaBUTCS, €CITU pab0Ta BBHIMOJHEHA HE TIOJTHOCTHIO UM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIIBHBIX BHIBOJIOB.

Tema 1.3. KopHu, crenenn jorapupmsbl
IIpakTyeckoe 3ansaTue Ne 12
«Pemenne nokazareJbHbIX yPABHCHUI 1 HEPABEHCTB)

Heasb padorsl: O0O0OMNTH, 3aKPENUTh U CUCTEMATH3MPOBATh 3HAHUS YYaIUXCS NPU PELICHUU
KOHKPETHBIX 3a/1aHUl 10 TEME
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Brinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

[1PG2 ymeHnue omnepupoBaTh MOHSTHUAMHU: CTENEHb YMCIA, JIOTapU(pM 4YHCIa; YMEHUE BBIIOJIHAThH
BBIUUCIICHUE 3HAUCHUI 1 MpeoOpazoBaHMsl BHIPAKEHHH CO CTETIEHAMH U Jorapudmamu, npeodpa3oBaHus
JIpOOHO-PaLlMOHAIBHBIX BhIPAXKEHHUI;

[1P63 ymeHue omepupoBaTh MOHATUSAMH: palMOHAJIbHBIC, HpPpAIOHAIBHBIC, ITOKa3aTENIbHBIE,
CTENeHHbIE, JorapupMuuecKue, TPUrOHOMETPUYECKUE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI,

[Ipy7 ymeHue onepupoBaTh NOHATUSAMHE: TOXKIECTBO, TOKIECTBEHHOE MTPeoOpa3oBaHue, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMa YpPaBHEHHI W HEPaBEHCTB, PaBHOCWIBLHOCTh YPAaBHEHUMN, HEPABEHCTB U CHUCTEM,
panroHaIbHbIE, UppalroHalIbHBIE, HoKa3aTeJbHbIE, CTETICHHBIE, JorapupMHUECKuE,
TPUTOHOMETPUYECKHE ypaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE peliaTh YpaBHEHUsI, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JINYHBIX IPUEMOB; PEIIaTh YPABHEHUS, HEPABEHCTBA U CHCTEMBI C TApaMETPOM;
MPUMEHSTh ypaBHEHHs, HEPABEHCTBA, UX CHCTEMbI JJI pEIICHUs MaTeMaTUYeCKUX 3ajad M 3aJad U3
pa3nuyHBIX 001acTeil HAYKH U peaIbHOM KU3HH;

[Ipy8 ymMeHme cBOOOTHO ONEpUPOBATH MOHATUAMH: Tpaduk QyHKIMH, oOpaTHas QYHKIIUA,
KOMIO3ULUS (PYHKIUMHA, TuHEHHas (QyHKIUS, KBagpaTU4Has (QYHKIUS, CTerneHHas (QYHKIHS C LENIbIM
MoKaszareiaeM, TPUTOHOMETpHYeckue  (QyHKUMHM, OOpaTHble  TPUTOHOMETpPHUUYECKHE  (PYHKIIHH,
nokaszaTenbHass W Jorapugmuueckas (QYHKIUH; YMEHHE CTPOUTHh rpadukd (YHKIHHA, BBITOIHATH
npeoOpa3oBaHUs rpadukoB GbyHKIM;
YMEHHE HCHOJB30BaTh Tpaduku (QYyHKIMN JUISI U3yYEHHs MPOILECCOB M 3aBUCHMOCTEH TNPH PEIICHUH
3aa4 U3 JPYTUX Yy4eOHBIX MPEIMETOB M M3 PEaJbHOW >KU3HU;BBIpaKaTh (hopMynamMu 3aBUCUMOCTHU
MEXy BEIMYMHAMHU; yMeHHue CBOOOJIHO ONEPHPOBATH MOHITUSMHU: YETHOCTD
GyHKIIUH, TEPUOAUYHOCT (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTh (DYHKILIUU, SKCTPEMYM
¢byHnkuuu, HawOoJpIIee W HaWMEHbIIee 3HAUYCeHUS (YHKIMHM Ha TPOMEXKYTKE, YMEHHE MPOBOIUTH
uccienoBanue QyHKIUY; yYMEHHE
UCTOJB30BaTh CBOWCTBa M rpaduku (QYHKIUH A0 pelmieHus YpaBHEHUH, HEPaBEHCTB M 3a/ad C
napaMeTpamu; U300pakaTh Ha KOOPAMHATHON MJIOCKOCTH MHOKECTBA PEIICHUI ypaBHEHUI, HEPABCHCTB
U MX CHCTEM;

MarepuanbHoe obecrneyeHue:

WupuBuyanbHbIE 3aJaHNS, CIIPAaBOYHBIE MAaTEPUAIbl, KOHCTICKTHI JICKITHI.

3ananmue:
Pemuts ypaBHEeHHE:

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

B) 4.[116JX_17.[‘1JX+420.

Tops/10K BHINOJTHEHHSI PaGoTHI:
a-B) OOe YacTH ypaBHEHHs IPHBOIUM K ojHOMy ocHoBammio: a X =a®® rtme (a>0,a #1)

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

Xox pa0doThI:

PemmmTe ypaBHEHHUE: 0,1"2_0'5 \/0—,1 =0,001.
Pemenne: [IpeoOpasyem ypaBHEHUE K BULY: a
017050105 _ 013 > 027 ~05+05 _ 013 5 0177 ~013
3aTeM pelaeM ypaBHEHHE: x° =3 => X, = —\/? X, =+/3.

100 _ @00

PemmTe HepaBeHCTBO:

x2-55 3

B) 25 < 27 )
9 125
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x4 3 1
c) 3 % <57

O0e yacTu HepaBeHCTBA MPHUBEIUTE K OJHOMY OCHOBAaHUIO: a'™ ~a IIpu pemenun naHHOrO
O0<a=<l1 a>1

FO) <D F(X) = D(X)’

D(X)

HEPaBEHCTBAa MMeET MecTo mpeobpasosanue: a '™ = a®®

(I)opMa NMpeacCTaBJdCHUA pe3yjabTaTa: BhIIIOJIHECHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HE0OXOIMMOM TOCHEA0BATEIBLHOCTH JEHCTBUI; B OTBETE€ MPAaBUIBHO W aKKypaTHO BBIMOJIHEHBI BCE
3aIUCH U BBIYUCIICHUS.

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

Ouenka "yIa0BJIETBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT IMOJYYWTh NPABHIBHBIC PE3YJIbTAaThl U BBIBOJBI, B XOJE
MPOBeICHUS pabOThI ObUTH AOMYILEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BBHIMIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON 4acTu pabOTHI HE MO3BOJISIET C/IeNIaTh PABUIBHBIX BHIBOJIOB.

Tema 1.3. Kopuu, crenenn jorapugmbl
IIpakTnueckoe 3ansaTne Ne 13

«HaxoxkaeHue 3HaYeHUH JJorapugmMa no nNpousBoILHOMY ocHOBaHHIO. [Iepexox oT ogHOrO
OCHOBAHUA K APyromy. Beruucienue u cpaBuenue jgorapugmos. JlorapupmupoBanue u
NMOTEHIHMPOBAHHE BbIPAKEHH D)

Heap padorbi: O600MMNTH, 3aKPENUTh U CUCTEMATU3UPOBATh 3HAHUS y4YalIUXCS MPU PEIIeHUU
KOHKPETHBIX 3a/IaHUH 110 TemMe

BeinosiHenune padoTsl crioco0cTBYeT (POPMUPOBAHUIO:

[1P62 ymeHue onepupoBaTh MOHATHAMHU: CTEIEHb YWCIA, JIOTapu(M dYHcia; yMEHHE BBINOJHATH
BBIUMCIIEHHE 3HAUEHUH U MpeoOpa3oBaHus BEIPAKEHHUI CO CTENEHsAMH U Jorapudmamu, npeoOpa3oBaHus
JTpOOHO-pAllMOHATFHBIX BEIPAKEHU;

[1P63 ymeHue omepupoBaTh MHOHATUSAMH: palMOHAJIbHBIE, HpPpAIOHAIBHBIE, I1OKa3aTeNIbHBIE,
CTETEeHHbIE, JJorapu(PpMHUUEcKUe, TPUTOHOMETPUYECKUE YPABHEHHSI U HEPABEHCTBA, UX CHCTEMBI;

IIpy7 ymeHue onepupoBaTh HOHATHSAMU: TOXKIECTBO, TOKIECTBEHHOE IPeoOpa3oBaHUE, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMa YpPaBHEHHUI M HEPAaBEHCTB, PaBHOCWIBLHOCTh YPAaBHEHUMN, HEPABEHCTB U CHUCTEM,
panroHaIbHbIE, HppalOHAIIbHBIE, MIOKa3aTeNbHbIE, CTETICHHBIE, JorapupmMHUECKue,
TPUTOHOMETPUYECKHE ypaBHEHUS, HEPABEHCTBA U CHUCTEMbI; YMEHHUE pellaTh YpaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIIBIO PA3JIMYHBIX IPUEMOB; PEILIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C ITIAPAMETPOM;
MPUMEHSTh ypaBHEHHs, HEPABEHCTBA, UX CHCTEMBbI JJIsl pEIIeHHs MaTeMaTH4YecKuX 3ajad U 3aJay u3
pa3nuYHbIX 001acTell HAYKU U peaIbHOM KU3HH;

[Ipy8 ymeHue cBOOOJHO omepupoBaTh MNOHATUSAMHU: Tpaduk GyHKIUM, oOpaTHas (QyHKIUS,
KOMMO3ULUS (DYHKIMH, TuHEHHas (QyHKIUS, KBagpaTU4Has (YHKIUS, CTeleHHas (QYHKIMS C LENbIM
MOKa3zareiaeM, TPUTOHOMETpHUYECKHe  (YHKIHMH, OOpaTHblE  TPUTOHOMETPUYECKHE  (YHKIIUH,
nokaszaTeiabHass W Jorapugmuyeckas (QyHKIUH, YMEHHME CTPOUTh TIpaduKd (YHKIHUHA, BBITOIHATDH
npeoOpa3oBaHus rpadukoB GbyHKIM;
YMEHHUE HCMOJb30BaTh Ipaduku (YHKUUH Ui M3y4eHHs MPOLECCOB M 3aBUCUMOCTEH NpU pElIeHUU
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3ajad U3 JPYruxX Y4eOHBIX IMPEIMETOB U M3 PEANbHOM JKU3HU;BBIpAXKaTh (OPMYIaMHU 3aBUCHUMOCTH
MEX1y BEINYHHAMH; yMeHHE CBOOOIHO ONEpHUpOBaTh MOHITUSIMH: YETHOCTh
(GyHKINH, TEPUOIUYHOCTh (DYHKIIMH, OTPAHUYCHHOCTh (DYHKIIMHM, MOHOTOHHOCTb (DYHKITUH, SKCTPEMYM
¢byHKMM, HawOoJpllee W HaWMEHbIIee 3HA4YCHUS (QYHKIMM HAa HPOMEXYTKE; YMEHHE IPOBOIUTH
ucclieIoBaHne (PYHKINH; yMeHHue
UCTIONIB30BAaTh CBOMCTBa W Tpauku (yHKUME A pelleHWs YpaBHEHUH, HEpaBEHCTB W 33ja4 C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHHH, HEPABEHCTB
U UX CHCTEM;

MarepunanbHoe obecrnieyeHue:

WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MAaTEPHAIbl, KOHCIICKTHI JICKIIHH.

3aganue:
1) Haitngure 3HaueHUs BBIPAKCHUM:

a) logs 135 — log 55,4;
b) log, 104 — log 4 6,5;
¢) logs logs %373,

2y HaliuTe 3Ha4eHUS BBIPAKEHHMN:
a) 5Iog5 2 + 36Iog‘5 m;
b) 2I0925 + 81Iogg@;

1-log.,6 —log ,0125
) 27 98° 470947

Ilopsinok BbIMOIHEHHS padoT

1) Hcnonp3yiiTe COOTBETCTBYIOIIME CBOMCTBA JIOTapU(MOB ¥  ONpeEACICHUE
norapugma.
2) Hcnonp3yiiTe OCHOBHOE JIOTapu(PMHUUYECKOE TOXKIECTBO M CBOMCTBA JIOTapH(PMOB.

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

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

log, a
log. b

c

Hcnone3yeM GopmMysty mepexoaa K HOBOMY ocHoBaHui0 10g, a = , TIOJTy4UM

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

Aajiee UCII0JIb3yeM CBOMCTBA norapH(I)Ma CTCIICHU 1 HOFapH(bMa IMPOU3BCACHUS

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

+log,510 = %IogO’5 0,64 +log,510 =

2) Heobxoxumo BBIUNCIIUTD CTOUMOCTD 000pyI0BaHUs CTaHIUHU TEXHUUYECKOTO
obciryxkuBanust (CTO) wepe3 5 mer, ecnu ero mepBoHavainbHas crommocth = 4,68 -105 p , a
€XKETOIHBIN MPOIEHT amopTu3auu =5,7%

3) Croumocts oOopymoBaHusi aBToMactepckoit paBHa 500 Tteic. p. M3BectHo, uro dyepe3 10
JIET CTOMMOCTH O9TOTO OOOpYAOBaHHS BCIEACTBUE amopTu3aruu Oymer paBHa 200 ThIC. P.
HaiinuTe npoueHT exeroHoi aMopTU3aul 000py10BaHHUS.

4) KoawuecTBO aBTOMOOWJICH B Tropoje Bo3pactaeT ekerogHo Ha 3%. Yepes CKOIBKO JIE€T
KOJINYECTBO aBTOMOOMJIEH B 3TOM ropoJie yBenuuuTbes B 1,5 paza?

5) KakoBa OblIa 4YHCIEHHOCTh HaceleHHs Topoga 10 jeT ToMy Haszaa, eClid B HACTOSIIEe
Bpems B ropoze npoxkuaeT 300 ThIC. 4ENIOBEK, a €KErOAHbIN IPUPOCT cocTaBisaeT 3,5%?

37



dopma npeacTaBJieHUs pe3yJbTAaTAa: BHIIOJIHEHHOE 3a/1aHNE

Kpurepumn oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HE0oOXOIMMOM TOCIEN0BATEIbHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCe
3aMUCH U BBIYUCIICHUSI.

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

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISECT MMOJYYUTh NPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MpOBeACHUS PAaOOTHI OBUIH TOMYIIEHBI OITHOKH.

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

Tema 1.3. Kopuu, crenenn jorapugmbl
IIpakTuyeckoe 3ansaTue Ne 14
«IlocTpoenne rpadpukos Jorapupmuyeckux GpyHKIuin»

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

BoinosiHeHue padoThbl cOco6CTBYET (POPMHUPOBAHUIO

[1P62 ymenue omepupoBaTh MOHSATHAMH: CTENEHb YUCIA, JOTapu(M YHCIa; YMEHHE BBITOIHSTH
BBIUMCIICHUE 3HAUYCHUI ¥ MPeoOpa3oBaHMsI BRIPAKEHHUI CO CTETIEHSIMH U JiorapudMamu, mpeoOpa3oBaHus
ApOOHO-paLMOHANBHBIX BBIPAKCHUH;

[1P6G5 ymeHue omepupoBaTh TMOHSATHSIMHU: palMOHATbHAs (YHKIWSA, IOKa3aTelbHas (QYHKIHS,
creneHHast pyHKIus, Jorapupmudeckas GyHKIHS, TPUTOHOMETpHUECKUE PYHKIIUHU, 0OpaTHbIe (PyHKLINY;
YMEHHE CTPOUTH Ipad)MKy M3YYCHHBIX (YHKIUH, UCTONB30BaTh IpadUKu NpPU M3YyYCHUH TPOLECCOB U
3aBUCUMOCTEH, MpU pelleHUuM 3aJad M3 JIpYTux y4eOHbIX NPEAMETOB W 33/ad U3 pealbHON KHU3HU,
BBIpaXaTh GOPMYIIaMHU 3aBUCHMOCTH MEX/y BEINUYNHAMU;

IIpy6 ymeHue cBOOOJHO ONEpPUPOBATH MHMOHATHAMM: CTEMEHb C IIEJbIM IOKa3aTeJeM, KOpEHb
HATYpaJbHOH CTENEHH, CTENeHb C pAlHOHAJIBHBIM II0Ka3aTelieM, CTENeHb C JICHCTBUTEIHHBIM
(BeleCTBEHHBIM) MTOKa3aTeNeM, Jorapugm yucia, CHHYC, KOCHHYC ¥ TAHT'€HC MPOU3BOJIBHOTO YUCIIA;

MarepuanbHoe obecnedyeHue:

WuauBuyanbHbIe 3aJJaHNs, CIIPAaBOYHBIE MaTEpUaIbl, KOHCIIEKTHI JIEKIUH.

3ananue:

3ananue Nel. B onHOI cucTeme KOOpIUHAT MOCTPOUTH I'paduK IEMEHTAPHON U TaHHON (QYHKIUH.

A b B
1 y = log:(x —3) y=2-logix y=logs(x —2) +1
2 y=logi(x +4) y=logx+2 y=3-logi(x —4)
Z 3
3 y=loga(x—1) y=3—-logix y=logy{x +2) -3
3
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4 y=..'ug%{.r+2 y=logyx—1 y={ug__t{x—l]—2
5 y =log,y(x —3) y=4- fﬂﬂix y=2-log,(x—4)
6| y=logilx+1) y=log,x +3 y=logilc+2) +2
7] y=lg(x-2 | y=logx-2 | y=logi—35 +1
8 _j'={ugé{.r+1] v =log;x+4 j‘==1-—{ug${x—=1-]
9 v =logs(x—2) J‘:'l—{ugéx y=log,(x + 1) -5
10 j‘={ug§{x+3] v=log,x—1 j'={ug__t{.r—2]—1
11| y=logGx—D y=logsx+2 | y=1-log:(x+1)
12 j‘:{ugi{x+2] y=log.x—5 j':{ug%{x—E]+3
13] y=lgx-10 | y=2-logix | y=logG+2 +2
14| y=logi(x+3) y=logsx +3 y:{ug%(x—E]+2
15 v =log;(x—4) y:{ugéx—l y=3—log,(x—4)

3ananue Ne2. B ogHoOl cuctemMe KOOpAMHAT MOCTPOUTh rpapuK AaHHON QYHKUMH ¥ = £(x) U rpadux
mMoayist GpyHkimuy y = |f{x) ]

1] y=logilx—-2)-1 | § v=logyx+1)—-1 | 11 y=log(x—3)+1
3 T

2| yv=3—-log.(x—4) | 7 v=logix—2)+1 | 12 v=>5—logy(x —4)
3

1-log.(x+2) | 13 logylx —2)+ 3

w
1]

log,(x+2)-2 8

o
1l
-
1l

4| v=logyix—4)+1 | 9 v=legix—2)+3 | 14 y=3—-log,(x—5)
Z I

5| v=d4-logy(x—2) | 10| y=legix+2)+2 | 15 y=logsx+2)—3
I

dopma npeacTaBjieHus pe3yJbTaTa: BBHITIOJHEHHOE 3a/1aHNE
Kputepun onenkmn:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HE0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIlMCU U BEIYUCIICHUS.

Ouenka "'xopomo' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 HemouerTa.

OueHka "yI0OBJETBOPUTEIBLHO' CTaBUTCS, €ClIM padOTa BBIMOJHEHA HE MOJHOCTBHIO, HO OO0OBEM
2 9
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BBITIOJTHEHHOW YacTW TakKOB, YTO IO3BOJISIET MOJIYYWUTh NPABWIbHBIE PE3YNbTAaThl U BBIBOJBI; B XO7E
MPOBEACHUS PAaOOTHI OBUTH JOTYIIEHBI OITHOKH.

Ounenka ""Hey10BJIE€TBOPUTEIbHO'" CTaBUTCS, €CIIH padOTa BBHIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENATh MPABIIILHBIX BHIBOJIOB.

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

Heas padorsr: O0O0MMNTE, 3aKPENUTh U CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS NHPU PELICHUU
KOHKPETHBIX 3a/laHUi 110 TemMe

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:

[1P62 ymenue onepupoBaTh MOHATHAMHU: CTETEHb YHCIA, JIOTapu(M YHCIa; YMEHHE BBIOIHATH
BBIUMCIICHUE 3HAUEHUH 1 MpeoOpazoBaHMsl BIPAKEHHUH CO CTENEHsAMH U jorapudmamu, npeodpa3oBaHus
JTPpOOHO-pallMOHATIFHBIX BBEIPAKECHUI;

IIP63 ymeHue omepupoBaTh MHOHATUSAMH: pallMOHAJIbHBIE, WpPpALMOHAIbHBIE, I10Ka3aTENIbHBIE,
CTETIEHHBIE, JIOTapU(MUUECKUE, TPUTOHOMETPHUYECKIE YPAaBHEHHS U HEPABEHCTBA, HX CHCTEMBI;

IIpy6 ymeHue cBOOOJHO ONEpPUPOBATH HOHATUAMM: CTENEHb C IEJbIM IOKa3aTeJeM, KOpEHb
HATYpaJIbHOH CTENEHH, CTENeHb C pAlHOHAJIBHBIM II0KA3aTelIeM, CTENEeHb C JICHCTBUTEIHHBIM
(BeleCTBEHHBIM) ITOKa3aTeleM, JorapuM 4uciia, CHHYC, KOCUHYC ¥ TAHI'€HC IIPOU3BOJIBHOIO YUCIIA;

[1Py7 ymenue onepupoBaTh NOHATUSAMU: TOKIECTBO, TOXKIAECTBEHHOE Pe0Opa30BaHUE, YpaBHEHUE,
HEpaBEHCTBO, CUCTEMa YPABHEHUI W HEPABEHCTB, PABHOCWJIBLHOCTh YPAaBHEHH, HEPABEHCTB U CHCTEM,
panroHaIbHbIE, UppanroHaIbHbIE, noKa3aTeJbHbIE, CTETICHHBIE, JorapupMUIEcKue,
TPUTOHOMETPUUYECKUE YpaBHEHUs, HEPABEHCTBA U CUCTEMbl; YMEHHE PEIIaTh YPAaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JINYHBIX TPUEMOB; PEIIaTh YPaBHEHHUS, HEPABEHCTBA U CHCTEMBI C TTapaMETPOM;
IPUMEHATh YPaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI JUIs PEIICHUs MaTeMaTHYeCKHX 337ad M 33734 M3
pa3aMyYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

IIpy8 ymeHue cBOOOJHO oOmepUpOBaTh MOHATUSAMH: Tpaduk QyHKIMH, oOpaTHas (QyHKLHS,
KOMITO3UIMS (PYHKUMM, JMHEHHas (QYHKUMs, KBaJapaTuyHas (YHKIUS, CTENEHHAas (QYHKUMS C LIEJIbIM
nokaszaTejieM, TpPUTOHOMETpudyeckue  (yHKIMH, OOpaTHble  TpPUTOHOMETpUYecKHe  (YHKIIHH,
noKasareiabHass M Jorapupmuyeckas (yHKIUU; yMEHHUE CTPOUTh TIpaduku (QYHKIUHI, BBITOIHATH
npeoOpa3oBaHus rpauKoB GbyHKIM;
YMEHHE HCIOIb30BaTh Tpaduku (YyHKIMN JUISI U3yYSHHs TPOIECCOB M 3aBHCUMOCTEH TMpPH pelIeHHH
3ajjad U3 JPYruX Y4eOHBIX IMPEIMETOB M M3 pPEalbHOM JKU3HU;BBIpaKaTh (OPMYJIaMHU 3aBUCUMOCTH
MEXy BEINIHHAMHU; yMEHHE CBOOOJIHO OTEPHPOBATH MOHITUSMHU: YETHOCTD
(GyHKLINH, TEPUOIUYHOCTh (DYHKIIMM, OTPAHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢byHknuu, HawOoIbIIee W HaWMEHbIee 3HAUYeHUS (YHKIMHA Ha TPOMEXKYTKE, yYMEHHE IPOBOINUTH
ucclieioBaHue QpyHKINHY; YMEHHU €
WCTIOJB30BaTh CBOWCTBa W Trpaduku (QYHKIUH a1 pelmieHus YpaBHEHWH, HEPaBEHCTB M 3a/1ad C
napameTpamu; u300pakaTh Ha KOOPAMHATHON IJIOCKOCTH MHOXKECTBA PEIlIEHUH ypaBHEHMH, HEPABEHCTB
U MIX CHCTEM.

MarepunanbHoe obecniedeHue:

WuauBuyanbHbIC 3aJaHNS, CIIPAaBOYHBIE MAaTEPUAITbl, KOHCTICKTHI JICKITHIA.

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

I/ICHOJ]LBYSI CBOICTBa J'IOI‘apI/I(pMOB 0o0u yacTu YpaBHCHU IIPUBOJAUM K OJHOMY OCHOBAHHIO
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log 5 f(X) = log 4 9(x), a> 1. [ToTenuupyem obe yactu ypaBHeHwus, monydaeMm f(X) = g(X). Pemraem
NOJy4eHHOE ypaBHeHUe. T.K. MOTEHIIMPOBAHUE YPABHEHHS MOKET MPUBECTH K MOSIBICHUIO TOCTOPOHHUX
KOpPHEH, TO JIe/laeM MPOBEPKY. 3aMChIBAEM OTBET.

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTBl:
3amnucaThb 3a1aHUC B TETpaJb U PCUIUTh.

Xox padoThl
log, 5V = (x—4)-log, 5.

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

CTaHJIapTHOMY BUIY X?-9x+14=0. Pemaem KBaJpaTHOE ypaBHCHHE WM IOJydyaeM KOPHU X1=2, Xp=1.
[IpoBepka mokasbIBaeT, YTO X1=2 SIBISETCS MOCTOPOHHUM KOopHeM. OTBeT: 7

CDopMa NMpeacTaBJaCHus pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun ounenku:

Ouenka "OTJIMYHO'" CTaBUTCSA, €ClIM paboTa BBHINOJHEHA B IMOJTHOM OOBEME C COOJIOIEHHEM
HEO0OXOIUMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIIOJIHEHBI BCE
3aIlMCH U BBEIYUCICHHA.

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

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS padOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJIeTBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIOJIHEHA HE MOJHOCTBHIO WM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE IMO3BOJISET CENIATh MTPABMIILHBIX BBHIBOJIOB.

Tema 1.3. KopHu, crenenu jorapupmsol
IIpakTuyeckoe 3ansaTue Ne 16
«Pemenue JorapupmuyecKkux HepaBeHCTB»

Heap padorbi: O600MNUTH, 3aKpPENUTh U CHUCTEMATU3UPOBATh 3HAHUS y4YalUXCs MPU PEIICHHUU
KOHKPETHBIX 3a/IaHUH 10 Teme

BeinosiHenune padoTsl crioco0cTBYeT (POPMUPOBAHUIO:

[1P62 ymeHue omnepupoBaTh MOHATHAMHU: CTEIEHb YWCIA, JIOTapu(M Yrcia; yMEHHE BBINOJHATH
BBIUUCIICHUE 3HAUEHHUI U MpeoOpa3oBaHMsl BIPAKEHHM CO CTENEHAMH U Jorapudmamu, npeodpa3oBaHus
JTPOOHO-palMOHATBHBIX BEIPAKECHUI,

[1P63 ymeHue omepupoBaTh MOHATUSAMH: palMOHAJIbHBIE, HppAIMOHAIbHBIE, I1OKa3aTeNIbHBIE,
CTCIICHHBIC, J'IOFapI/I(bMI/I‘—IeCKI/Ie, TPUTOHOMCTPUYCCKNEC YPABHCHUA U HCPABCHCTBA, UX CUCTEMBI,

IIpy6 ymeHue cBOOOIHO ONEpPUPOBATH MOHATHAMM: CTEMEHb C IIENBIM IOKa3aTeleM, KOPEHb
HaTypaHBHOﬁ CTCIICHHU, CTCICHb C paldOHAJBHBIM II0KAa3aTCJIEM, CTCIICHbL C )ICP'ICTBI/ITGJILHBIM
(BelecTBEHHBIM) ITOKa3aTeNeM, JorapuM 4uciia, CHHYC, KOCUHYC ¥ TaHT'€HC IPOU3BOJIBHOIO YUCIIA;

[1Py7 ymenue onepupoBaTh MOHATUSAMU: TOKIECTBO, TOXKAECCTBEHHOE MpeoOpa3zoBaHue, ypaBHEHHE,
HEPABEHCTBO, CUCTEMA YPaBHEHWM M HEPABEHCTB, PaBHOCWIBHOCTh YPAaBHEHUM, HEPABEHCTB U CHUCTEM,
pallnOHAJIBHBIC, HUppatroOHAJIIBHBIC, ITOKa3aTCIbHBIC, CTCIICHHBIC, J'IOFapI/I(l)MI/I'—IeCKI/Ie,
TPUTOHOMETPUYECKHE YPAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YPaBHEHUS, HEPABEHCTBA U
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CHCTEMBI C TIOMOIIBIO PA3JINYHBIX IPUEMOB; pEIlIaTh YPaBHEHUS, HEPABEHCTBA U CHCTEMBI C TapaMETPOM;
IPUMEHATh YPaBHEHUS, HEPABEHCTBA, MX CUCTEMBI JUIsl PEIICHUS MaTEeMaTUYECKUX 3a7ad M 3a7ad M3
pa3nuyHBIX 001acTel HAYKH U peaIbHOM KU3HH,

[Ipy8 ymMeHme cBOOOTHO OMEpUPOBATH MOHATUAMH: Tpapuk QGYHKIUUA, OOpaTHass QYHKIIHS,
KOMIO3ULUS (DYHKIUHA, TuHEHHas (QyHKIUS, KBagpaTU4Has (QYHKIUS, CTereHHas (DYHKIHS C LENIbIM
IoKaszaTejaeM, TPUIOHOMETpudeckue  (yHKIMH, OOpaTHble  TPUTOHOMETpUYecKHe  (YHKIHH,
nokaszaTenbHass M Jorapugmuueckas (GYHKUUH; yMEHHE CTPOUTHh rpaduku (QYyHKIHA, BBINOIHATH
npeoOpa3oBaHUs rpadukoB GbyHKIHIH;
YMEHHE HCHOJb30BaTh Tpaduku (GyHKIMN JUISI U3YYEHHs HPOIECCOB M 3aBUCHMOCTEH NPH PELICHUU
3ajjad U3 JPYruxX y4eOHbIX IMPEIMETOB U M3 PEaNbHOM JKU3HU;BBIpaXaTh (OPMYJIaMHU 3aBUCUMOCTH
MEXy BEIIMYMHAMHU; yMeHHue CBOOOJIHO ONEPHPOBATH MOHATUSMHU: YETHOCTD
GyHKLIMHU, TEPUOJUYHOCTh (DYHKIMM, OTPAHUYEHHOCTh (DYHKLMH, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢bynkuuu, HawOosbpllee M HaWMEHbIIEe 3HAUYCHUS (YHKIMM Ha TPOMEXKYTKE, yYMEHUE MPOBOIUTH
uccieioBaHue QpyHKIUHY; YMEHHU €
UCTOJB30BaTh CBOMCTBa M rpaduku (QYHKIUN AN pelmieHus yYpaBHEHUH, HEPaBEHCTB M 3a/ady C
napameTpamu; u300pakaThb Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUH, HEPABEHCTB
U MX CHCTEM.

MatepuajibHoe o0ecnieyeHue:

WupuBuyanbHbIe 3aJaHNs, CIIPABOYHBIC MAaTEPUAIbl, KOHCIEKTHI JIGKIIUH.

3aganue:
2logz(x —1) —logz(2x - 5) <1

IMopsa0K BHINOTHEHHS] PA0OTHI:

1)PabotaeM 1O airopuTMy:. HCIOJB3Ys OMNpeacicHue Jjorapudma oOe dYaCTH HEpaBEHCTBA
PUBOAMM K OJHOMY OCHOBaHHIO, T. €. Mojy4aeM HepaBeHCTBO Buaa 109 , f(X) < log 4 g(x). Eciu
ocHoBanue Jjorapupma a=x-3>1, to HepaBeHcTBO l0g 5 f(X) < log a g(X) paBHOCHIBHO 06O W3

Flx) < g ()
A =0 {f[x]' ~ g(x)
CUCTCM. g[:r:l - HJITH g[.‘r:' -0 .

Eciu 0< x-3<1, to HepaBeHctBo l0g 4 f(X) < log a g(X) paBHOCHIBHO 000N M3 CHCTEM:
Flal= gix)
flo) =0
gled =10

Fla) = gl
Fflad =10

HUIn { . Pemaem MOJIYYCHHYIO CUCTEMY, 3aIlIMCbIBACM OTBCT.

2)B neBoif yacTu HepaBEHCTBA JeflaeM MpeoOpa3oBaHMs, HCHOJIb3ys CBOICTBa JOrapugpmoB-

Jorapu@m CTENEeHu U JIorapu(M 4acTHOTO:
log a=klog a, ¢>0, c#l, a=0,

logﬁg =log,a-log b, ¢>0, c#l, a=0, b>0

[Tomyyaem HepaBeHcTBO Buaa log , f(X) < g(x), @ 1, koTopoe 3aMeHsieM Ha PaBHOCHIBHYIO
Fla) < gix]
flad =0
glxd =0

CUCTCMY: . Pemaem MOJIYYCHHYIO CUCTEMY, 3alIMUChIBACM OTBCT.

Xox padoTsl
1) Pemmte HEpaBeHCTBO

2
lcgzx(x +2x + 2)£ 2.
Pemenue: HepaBeHCTBO paBHOCHIBHO COBOKYITHOCTH CUCTEM
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2 2 2 2
X +2x+224x", X +2x +2<4x7,
) Y
X +2x+2>0, HITH X +2x+2>0.
0<2x<1 2x > 1
(2 2
3x —-2x-2<0, 3x —-2x-220,
1 HIH 1
0<x<— X >—;
L 2 2
3[\'- 1'»”] [.\' | “]Sﬂ, 3[1' h\‘!] [\' =N A]Zﬂ,
3 3 3 3
i

HpI/IMeHI/IM METO/J UHTCPBAJIOB

1- 17 ; ; 1+-/17 1- /17 é 1+ /17
3 P 3 3 : 3
Gy > : >
o] B 1
2
1 1+4/7
xe|0;—|U — +
Ortger:
2) Pemmtes HEpaBeHCTBO
2

X +x

loggzlogs ——— <0
’ x+4 _

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

HpI/IMeHI/IM METO UHTCPBAJIOB

N =3

i g ’_

N

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

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

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

OTtBer:
®DopMa npeacTaBJeHUs pPe3yJibTaTa: BbIIIOJIHEHHOE 3a/IaHUE

Kpurtepun onenkmn:

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

Ouenka "Xopouio' cTaBUTCs, €CIH BBITIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIMYHO", 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
MPOBEJICHUS paOOTHI ObUTH AOMYIIEHBI OIIUOKH.

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 17
«Pemenue jorapupmuyeckux ypaBHeHHIl 1 HEPABEHCTB

Heas padorsr: O0O0MMNT, 3aKPENHUTh U CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS MPU PELICHUU
KOHKPETHBIX 3a/laHUi 110 TeMe

BoinosineHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

[1P62 ymenue onepupoBaTh MOHATHAMHU: CTEIEHb YWCIA, JIoTapu(M Ymcia; yMEHHE BBINOJHATH
BBIUMCIICHUE 3HAUEHUH 1 MpeoOpa3oBaHMsl BRIPAXKEHUI CO CTENEHsAMH U jJorapudmamu, npeoOpa3oBaHus
JIPpOOHO-pallMOHATIFHBIX BHIPAKEHUI;

IIP63 ymeHue omnepupoBaTh MHOHATUSAMH: palMOHAJbHBIE, HpPpALMOHAJIbHBIE, I10Ka3aTeNIbHBIE,
CTETIEHHBIE, JIOTapU(PMUUECKUE, TPUTOHOMETPHUYECKIE YPAaBHEHHS U HEPABEHCTBA, HX CHCTEMBI;

IIpy6 ymeHue cBOOOJHO ONEpPUPOBATH HOHATHAMM: CTENEHb C IEJbIM IOKa3aTeleM, KOpPEHb
HATYpaJbHOH CTENEHH, CTENEHb C pAMOHAJIBHBIM II0KA3aTelIeM, CTENEeHb C JICHCTBUTEIHHBIM
(BeleCcTBEHHBIM) ITOKa3aTeleM, JorapuM 4uciia, CHHYC, KOCUHYC ¥ TAHI'€HC IIPOU3BOJIBHOIO YUCIIA;

[1Py7 ymeHue onepupoBaTh MOHATUSAMU: TOXIECTBO, TOKIECTBEHHOE IIPpeoOpa3oBaHue, ypaBHEHHUE,
HEpaBEHCTBO, CUCTEMa YPABHEHUI U HEPABEHCTB, PABHOCWIBLHOCTh YPAaBHEHH, HEPAaBEHCTB U CHCTEM,
panroHaIbHbIE, UppalroHalIbHBIE, NoKa3aTeJbHbIE, CTETICHHBIE, Jorapu(pMHUECKueE,
TPUTOHOMETPUUYECKUE YPAaBHEHMs, HEPABEHCTBA U CHCTEMbl; YMEHHE PEelIaTh YpaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JINYHBIX TPUEMOB; PEIIaTh YPaBHEHHUS, HEPABEHCTBA U CHCTEMBI C TIapaMETPOM;
IPUMEHATh YPaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI JUISl PEIICHUS MaTeMaTHYeCKHX 337ad M 33734 M3
pa3aMyYHbIX 00JacTel HayKH U pealibHOM JKHU3HH;

IIpy8 ymeHue cBOOOJHO oOmepUpOBaTh MOHATUSAMH: Tpaduk QyHKIMHM, oOpaTHas (QyHKLHS,
KOMIIO3UIMS (PYHKUIMH, JWHEHHas (QYyHKUMS, KBaapaThuyHas (QYHKUMs, CTeEeHHas (YHKIUS C LEJbIM
nokaszaTejieM, TpPUTOHOMETpudeckue  (yHKIMH, OOpaTHblE  TPUTOHOMETpUYecKHe  (DYHKIIHH,
MoKasareiabHass M Jorapupmuyeckas (yHKIUU; yMEHHUE CTPOUTh TIpaduku (QYHKIUM, BBITOIHATH
npeoOpa3oBaHus rpapuKoB GbyHKIM;
YMEHHE HCIOJB30BaTh Tpaduku (YHKIHMNA JUIsI U3YYEHHs] TMPOIECCOB M 3aBHCUMOCTEH MpPH pelIeHHH
3ajjad4 U3 JPYruX Y4eOHBIX IMPEIMETOB M M3 pPEalbHOM JKU3HU;BBIpaKaTh (OPMYJIaMHU 3aBUCHUMOCTH
MEXy BEIIMYHMHAMHU; yMeHHue CBOOOJIHO OTEePHPOBAThH MOHITUSMHU: YETHOCTD
(GyHKLINH, TEPUOIUYHOCTh (DYHKIIMM, OTPAHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢byHknuu, HawOoJbIlee W HaWMEHbIee 3HA4YeHUS (YHKIMM Ha TPOMEXKYTKE, yYMEHHE MPOBOIUTH
ucclieioBaHue QPyHKIUHY; yMeHue
WCTIOJNB30BaTh CBOWCTBa W Trpaduku (QYHKIUH a1 pelmieHus ypaBHEHWH, HEPaBEHCTB M 3a/ady C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHHUH, HEPABEHCTB
U MX CHCTEM;

MarepunanbHoe obecneyeHue:

WuauBuyanbHbIC 3aJaHNS, CIIPAaBOYHBIE MAaTEPUATbl, KOHCTICKTHI JICKITHIA.

3aganuda:
3aganue Nel. Pemure orapudmMudeckie ypaBHEHHS U UX CHUCTEMBI
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a 0

logme+4+loggx+logge =2 {:gx—lg}r=?
gx+lgy =5

3apanueNe2. Pemuts norapudMuyecKoe HEPABEHCTBO

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

Flad < glx)
L) fled =0 {f':x] = g(x)
CUCTCM! g[x}' - HIH g[ﬂ .l

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

fl:'ﬂ =0 NI {fl:x] w glx] . Perraem MOJIYYCHHYIO CUCTEMY, 3allMChIBACM OTBCT.

gled =0 Flad =D

2)B neBoii yacTu HepaBEHCTBa JellaéM MpPeoOpa3OBaHUs, HCIIONb3YysS CBOWCTBA JorapudmMosn-

sorapu(M CTETIEHU | JIOTapr(PM 4acTHOTO:
log a*=klog a, c>0, c#l, a=0.

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

ITonyuaem HepaBencTBO Buma log , f(X) < g(x), > 1, koTopoe 3ameHsieM Ha PaBHOCHUIIBHYIO
Flad < g(x)

CUCTCMY: f[I:I >0 . Pemaem IMOJIYYCHHYIO CUCTEMY, 3aIllUChIBACM OTBCT.

glxd =0

Xoa padoThI:
3amucath 3aJaHAE B TETPaIb U PEIINTh.
3) Pemmtes HEpaBeHCTBO

lizm,s_z;zx(x2 +2x + 2)5 2.

Pemenue: HepaBeHCTBO paBHOCHMIIBHO COBOKYITHOCTH CUCTEM

2 2 2 2
X +2x+224x", X +2x +2<4x°7,
) )
X +2x+2>0, HITH X +2x+2>0,
0<2x<1 2x>L
i 2 2
3xT-2x-2<0, 3x " -2x-22>0,
1 HiM 1
D<x<— x>—
2 2

"
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1
0<x< x>
~

-

IIpuMeHHM METO UHTEPBAJIOB

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

OTtBeT:
dopma npeacTaBiaeHns pe3yJbTaTa: BHIIIOJIHEHHOE 33/1aHHE

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid padoTa BBHINOJHEHA B IOJTHOM O0OBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TIOCTIEIOBATEIIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIIIOJIHEHBI BCE
3alMCH U BBEIYHCICHHA.

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

Ounenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh MPAaBUIBHBIE PE3yAbTaThl U BBIBOJBI; B XOE
MPOBEJICHUS padOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka "Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE IMO3BOJISET CENIATh IPABIIILHBIX BBHIBOJIOB.

Tema 2.1 OcHOBHBIE IOHATHSA TPUTOHOMETPHH.
IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BbIPAaKeHU

IIpakTnueckoe 3ansaTue Ne 18

«PaguaHHBIM MeTOJ U3MEPEHHS YIJIOB BPALlleHUS U CBSA3b C rpagycHoi mepoil. Haxoxxaenune
3HAYEHUH TPUTOHOMETPUYECKHX QYyHKIMID)

Heas padorbi: HayuuThcs mepexoAauTh OT pajMaHHOM Mephl YIJIOB K TpajyCHOM M 0OpaTHO.
HayuuTcs HaXoAuTh 3HaYEHUS] TPUTOHOMETPUUECKUX (QYHKIUH 1O ONpeAeTICHUIO.

BbinosiHeHHne pa6oThl criocodcTBYeT (POPMUPOBAHUIO:

IIpy6 ymeHue cBOOOJHO ONEpPUPOBATH MOHATHAMM: CTEMEHb C IIENbIM IOKa3aTeJeM, KOpEHb
HaTypaJIbHOM CTENEHM, CTENeHb C pAlUOHAJIbHBIM IIOKa3aTejleM, CTENEeHb C JeHCTBUTEIbHBIM
(BelecTBEHHBIM) ITOKa3aTeNeM, JorapuM Yuciia, CHHYC, KOCUHYC ¥ TAHT'€HC IIPOU3BOJIBHOIO YUCIIA;

[Ipy8 ymeHue cBOOOJHO omepupoBaTh MNOHATUSAMHU: rpaduk ¢GyHKIUH, oOpatHas (QyHKIUS,
KOMMO3ULUs (PyHKIMH, TuHEeHHas (QyHKIUSA, KBagpaTU4Has (DyHKIUS, CTeEeHHas (QYHKIUS C LEIbIM
MOoKazareiaeM, TPUTOHOMETpHUYeckue  (QYyHKIMHM, oOpaTHble  TPUTOHOMETpPHUUYECKHE  (PYHKIIMH,
nokaszaTeiabHass M Jorapugmuueckas (QyHKIUH, YMEHHME CTPOUTh IpaduKd (YHKIHUNA, BBITOIHATDH
npeoOpa3oBaHus rpadukoB GbyHKIM;
YMEHHUE HCMOJb30BaTh IpaduKu (YHKUUH JUIs M3y4eHHs TNPOLECCOB M 3aBUCUMOCTEH MpHU pEelIeHUU
3a/la4 U3 JPYTrUx y4yeOHBIX NPEIMETOB M M3 PEaJbHOW >KHU3HU;BBIpaKaTh (opMynamMu 3aBUCUMOCTHU
MEXly BEIMYMHAMY; yMeHHUe CBOOO/IHO ONEepPHPOBATH MOHATHIMU: YETHOCTD
GyHKIIUHM, TEPUOAUYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTh (DYHKILIUHU, SKCTPEMYM
¢bynkuuu, HauOosblllee M HauMEHbIee 3HAueHUS (YHKIMHM Ha TNPOMEXKYTKE, yYMEHHE MPOBOIUTH
uccienoBanue QyHKIUY; yMEHHE
UCMOJb30BaTh CBOMCTBa M rpaduku (QyHKIUN A0 peleHus YpaBHEHUM, HEpaBeHCTB M 3a/ad C
napamMeTpamMu; u300paXkaTh Ha KOOPAUHATHOW IJIOCKOCTH MHOXKECTBA PEIICHUN ypaBHEHHI, HEPABEHCTB
U UX CUCTEM;
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MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue:
1. BeIpasure B paguaHax BEJIMYHHY yIUia, 3aJaHHOTO B Ipagycax
a) 150° 6)450° B)40°
2. Brlpasute B rpagycax BeIMYUHY YIJia, 3aJaHHOTO B paJinaHax
L 6)4m  B) =
a) ic El
3. Hcnonp3ys ompenesieHus TPUTOHOMETPUYECKUX (DYHKITUH, HaIUTe 3HAKU ATUX (PYHKIUN s
YTJIOB:
" M
a) —210 0) T

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTBl

1. Pannannas u rpangycHas Mepbl CBSI3aHbI 3aBUCUMOCTBIO 180° = mpadua. [loaTOMy 1° = s
3HAYUT & * = ;fbrxp.:zdmn.

2. YroObl BBIPA3UTh YIOJI B IPalyCHOM Mepe BOCIIONIb3YHTECh COOTHOIIEHUEM lpad = %

3. HadepTuTe €IUMHUYHYIO OKPY)KHOCTb, OTJIOXKMTE 3aJaHHBIA yroj, IIOMHS, YTO

MOJIOKUTEITFHBIM CUMUTACTCS yroJl, OTKJIAJBIBAEMBINA MPOTHB YacCOBOH CTPENKH, a OTPHIATEIBHBIM — 10
Y4acOBOU CTPEIIKE.

o Cunycom yena o. HA3bl8aemcsi OpOUHAmMA MOUKU eOUHUUHOU OKPYHCHOCMU, NOJYYEHHOU HpU
NOBOpOMe HAUANILHO20 PAOUYca HaA Y2Oil Q.

e Kocunycom yenia o. HA3ul8aemcsi abcyucca mouyku eOUHUUHOU OKPYICHOCMU, NOJYYEHHOU npu
nOBOPOMeE HAUANILHO20 PAOUYCA HA V2Ol (.

o Taneencom yena o HA3bLIBAGMCS OMHOUlEHUE OPOUHAMbBL MOYKU eOUHUYHOU OKPYICHOCU K ee
abcyucce.

e KomarneeHcom yena 0. Ha3vleaemcs OMHoOueHue aOCYUCcsl MoYKU eOUHUYHOU OKPYICHOCIU K ee
opouHame.

Xoa paGoTsI:
1. BeipasuTe B pajnaHax BeIMUYHMHY yIJIa, 33JJaHHOTO B Tpajlycax
a) 120° §)225° B)10°

o_“'-. 0_2_“'-. o_Tr. o-:!_fr. o_“'-. F—
a) 120°=_-120°=°F 6)225° = - 225° = B)10°=—_.10°=".
2. BwIpasute B rpajycax BeIUYHHY YIJIa, 33JJaHHOTO B paliaHax
ELY 6)2_“ B) T
a) 5 2 :
Ir _ 18t

=1 _ypge )Mo _4pe p) HoLEFST _ ggpe
] T ] 9 T l |} T B

3. Ucnonb3ys omnpeneneHuss TPUTOHOMETPUUECKUX (YHKIUH, HalIUTe 3HAKU 3TUX (YHKUUH JUIs
YIJI0B:
—120° r
a) —1z20 0) p
[TocTporM €IMHHYHYIO OKPYKHOCTh M OTJIOKMM JaHHBIE YIJbl. Yroia—120® OTKiIaapIBaeM IO

gacoBoii cTpenke. Touka, cooTBeTCTBYOMmAs yray —120° nexxut B |1l ueTBepTH, 3Ha4MT,
cos(—120°) = 0, sin(-120%) = 0,
tg (—120°) = 0, etg(—120") = 0.

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

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
47



HEO0OXOIMMOM TIOCTIEOBATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIHHO M AKKYpPaTHO BBIMIOJIHEHBI BCE
3aMKCH U BBIYUCIICHUS.

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

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTW TaKOB, YTO IO3BOJISIET MMOJYYWUTh HPABHIbHBIE PE3YNbTAaThl U BHIBOJABI; B XOJE
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

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

Tema 2.1 OcHOBHBIE IOHATHSI TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPaKEeHU

IMpakTnyeckoe 3ansitue Ne 19

«IIpeodpa3oBaHue TPUTOHOMETPHYECKHUX BbIpaxkeHUii. OCHOBHbIE TPUTOHOMETPUYECKHUE
TOKIeCTBA

Henbr paGorpi: HayunTbcs HaxoAuTh 3HAUEHHUS TPUTOHOMETPUYECKUX (YHKIUM, HCHOJIb3Ys
OCHOBHBIE TPUTOHOMETPUUECKUE TOKIECTBA.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[Ipy6 ymeHue CBOOOIHO ONEPHPOBATH MOHATHSAMH: CTENEHb C IIENBIM IOKa3aTeJeM, KOpeHb
HATypaJIbHOM CTENMEeHM, CTENeHb C palUMOHANBHBIM IIOKa3aTeleM, CTelNeHb C JeHCTBUTEIbHBIM
(BeecTBeHHBIM) ITOKa3aTeleM, JIorapu(M 4uciia, CHHYC, KOCHHYC ¥ TAHT'€HC TIPOU3BOJIBHOTO YNCIIA;

[Ipy8 ymeHue cBOOOJHO oOmepUpoBaTh MNOHATUSAMU: rpaduk GyHKIMM, oOpaTHas (QyHKIUS,
KOMIO3ULUS (DYHKIMHA, TUHEHHAs (QYHKIUS, KBagpaTU4Has (QYHKIUS, CTereHHas (QYHKIHS C LENbIM
MoKa3zareiaeM, TPUTOHOMETpHUYeCKHe  (YHKIHMH, OOpaTHblE  TPUTOHOMETpPUYECKHE  (YHKIIHUH,
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; yMEHHUE CBOOOHO ONEPUPOBAThH MOHITUSMHU: YETHOCTD
(GyHKLINH, TEPUOIUYHOCTh (DYHKIIMM, OTPAHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢bynknuu, HawOoJblllee W HaWMEHbIee 3HAUYeHUS (YHKIMM Ha TPOMEXKYTKE, YMEHHE MPOBOIUTH
uccieioBaHue QpyHKIUHY; yMeHue
WCTIOJNB30BaTh CBOWCTBa W Trpaduku (QYHKIUH A pemieHus YpaBHEHWH, HEPaBeHCTB M 3a/ady C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUH, HEPABEHCTB
U MIX CHCTEM;

MatepuajbHoe obecnieyeHue:

WupuBuyanbHbIE 3aJaHNs, CIIPAaBOYHBIE MAaTEPUATbl, KOHCTICKTHI JICKITHIA.

3aganue:
Haiinure 3HaYCHUS TPUTOHOMETPHUYECKUX (DYHKITHH, €CITH H3BECTHO:
5
1) sinoe=—, > axaw
113 2
| k|
2) cos o= — T, < Ll
-] 2

g
M= — —, = <0
3) tg oy SEE T

Ilopsinok BbINOJHEHHS Pa0OTHI
1. 3anummuTe, 4TO JaHO B 3a/1aHUH.
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2. 3anumuTte (GOpPMYNIBI OCHOBHBIX TPHUTOHOMETPHUECKMX TOXKIECTB, COJEpKallue JTaHHYIO
(YHKIHIO ¥ Ty, KOTOPYIO HEOOXOIUMO HANTH.

3. Belpa3zute HeusBecTHyO (yHKIMIO. Eciau HeoO0XomuMmMo H3BJI€Yb KBAaApaTHBIA KOPEHb, TO
OTIpeIeNTUTE 3HAK UCKOMOW (DYHKIIUH, UCTIONb3Ysl 331aHHYIO YETBEPTh.

4. BuluucnuTe 3HAYCHUS BCEX HEM3BECTHBIX (DYHKITHIA.

Xopn padoThr:
HaiinuTe 3HaueHMst TPUTOHOMETPUYECKUX (PYHKLUH, €CIIU U3BECTHO:
1) cos x=10.8, !TW = 2
2) sin K= I:I,E:,E oo T
3) tg = — i;—r L L
ar
2
Haiitn: sin «, tg o« ctg =

Pemenue: 1)3anumemM 0CHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO

ros? o 4sin? o= 1

BeIpazum u3 HEro HCKOMY0 QYHKIIHIO sin &= +~/1 — cos? o

Tak  kak  cuHyc B IV dyerBepTM  MMeeT  OTpULIATE]IBHOE  3HAU€HUE,  TO
sin o= —f1 — 0,84 = —/0,36 = —0,5.

2) 3anuiieM OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO

a) Jlano: cos o= 0,8 — =oi=< 2w

i =

tp =

4 ros o

HOI{CTaBI/IM HN3BCCTHBIC 3HAUYCHUA U HaﬁHeM HCU3BCCTHYIO Q)YHKI_II/IIO
—0.6 i} 3

tg o= =——=——=-0,75

0,8 8 4
3) 3amnuiieM OCHOBHOE TPUTOHOMETPHYECKOE TOXKIIECTBO
tg wootge =1
BrIpasum u3 Hero HCKOMyto QYHKIUIO ctg = rg%x
4 1
oty m= —3 =-1 3
6) MaHo: ) sin o= 0,6, <m< =
Haiitn: ros o, tg =, ctg =
Pemenue: 1)3anumemM 0oCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO
cos? oo 4sint x=1
Beipazum u3 HEero HCKOMY0 QYHKIIHIO cos o= 4~1 — zin? o<
Tak kak kocunyc Bo |l yerBepTH oTpHIIATENEH, TO ros = —f1 — 0,36 = —0.8.

2) 3anuiieM OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO

i
tg o=
g ras o
HOZ[CTaBI/IM HN3BECCTHBIC 3HAUCHUA U HaﬁHeM HCI/I3BCCTHy10 (bYHKL[I/IIO
0.6 & 3
tg o= = —= - = _n75
5" TpeT T8 Ta

3) 3anuiieM OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO
tgooetge =1
L
= —
Beipa3um u3 Hero HCKOMyI0 (QYHKILUIO ctg -
4 1

by =——=—1—
R 3
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3
B) Jlano: tg o= —Z.7

Haiitu: ros o, sin o ety

Pemrenue: 1) 3anuiieM oCHOBHOE TPUTOHOMETPUUECKOE TOKACCTBO
tg oootge =1

L L
Beipa3um u3 HEro HCKOMYI0 (DYHKILHIO ctg o= ctg o= —17

tgo

2) 3anuiieM OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO
1

cos? o
L
BEIpasum 13 HEro HCKOMYIO (PYHKIIIO €05 6=+ e

1+ tg? w=

Tax xak kocunyc Bo || yerBepTu oTpuLarenex, To oz = — =-——=—--=-0.8.

3) 3amnuiieM OCHOBHOE TPUTOHOMETPHUYCCKOE TOXKIECTBO

ros? o 4sin® o= 1

Bbipa3um u3 HEro HCKOMYH (QDYHKIIUIO sin %= ++1 — cos?

Tak kak cunyc Bo || 4eTBEpTH MOJOKUTETBHBIN, TO sin o= /1 — 0,64 =+/0,36 = 0,6.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHHe

Kputepun onenkmn:

Ouenka "OTJIMYHO'" CTaBUTCSA, €ClIM paboTa BBHINOJHEHA B IOJHOM O0BEME C COOMIOJCHHUEM
HEOOXOMMO TIOCIIEIOBATEILHOCTH JCWCTBUI; B OTBETE MPABHJIBHO M AaKKypaTHO BBIMOJHEHBI BCE
3aMKCy U BBIYUCIICHUS.

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

Ouenka "y10BJIETBOPUTENbHO' CTaBUTCS, €ClIM pabOTa BBINOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IMO3BOJISIET MONYYUTh MPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE
MPOBEACHUS PA0OTHI OBUIH JOMYIIEHBI OIITHOKH.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIM paboTa BBHIIOJIHEHA HE MOJHOCTBIO WM 00BEM
BBITIOJTHEHHOW YacTH pabOThI HE MO3BOJISET CAENATh IPABHIIbHBIX BHIBOJIOB.

Tema 2.1 OcHOBHbIE IOHATHS TPUTOHOMETPHH.
IIpeodpa3oBanne TPUTOHOMETPHYCCKHUX BbIPAKCHUH

IIpakTnyeckoe 3ansaTue Ne 20
«IIpeoGpa3oBaHus TPUTOHOMETPHYECKUX BbIpa:KeHUIi. POPMYJIbI CJ10KEHHS], YIBOCHHS.
®opmyJibl IPUBETEHUSD)

Heabr padorbl: HayunTbes mnpeoOpa3oBbIBaTH TPUTOHOMETPUYECKUE BBIPAKEHHUS, HCIOIB3YS
TPUTOHOMETPHUYECKUE (POPMYIIBL.

BeinosiHenue padorsl criocodcTByeT GOPMHPOBAHMIO!

IIpy6 ymeHue cBOOOJHO ONEpPHPOBATH MOHATHAMM: CTEMEHb C IIENbIM MOKa3aTeleM, KOpEHb
HaTypaJIbHOM CTEMEeHH, CTeNeHb C palUOHANBHBIM [OKa3aTelieM, CTENeHb C JeHCTBUTEIbHBIM
(BelecTBEHHBIM) ITOKa3aTeNeM, JorapugM 4uciia, CHHYC, KOCUHYC ¥ TaHT'€HC MPOU3BOIBHOIO YUCIIA;

[Ipy8 ymeHue cBOOOJHO omepupoBaTh MNOHATUSAMU: rpaduk GyHKIMM, oOpatHas (yHKIUS,
KOMMO3ULUS (DYHKIMH, JTuHEHHas (QyHKUUS, KBagpaTH4Has (QYHKIUS, cCTereHHass (QYHKIMS C LENbIM
MoKa3zareiaeM, TPUTOHOMETpHUYeckue  (QyHKIMHM, oOpaTHble  TPUTOHOMETpPUUYECKHE  (PYHKIIMH,
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nokaszaTenbHass M Jorapugmuueckas (QyHKIUH, YMEHHME CTPOUTh TIpadukd (YHKIHUNA, BBITOIHATDH
npeoOpa3oBaHUs rpadukoB byHKIM;
YMEHHUE HUCHOJb30BaTh rpaduku (YHKUUH JUIs M3y4EHHs MPOLECCOB M 3aBUCUMOCTEH NpHU pEHICHUU
3ajjad4 U3 JPYruxX Y4eOHBIX IMPEIMETOB U M3 PEAJbHOM JKU3HU;BBIpAaXaTh (HOpMYIaMU 3aBHUCUMOCTH
MEXy BEJIMYMHAMY; yMeHHue CBOOOJIHO ONEPHPOBATH MOHATUSMHU: YETHOCTD
(GyHKLIMHU, TEPUOIUYHOCTh (DYHKIIMM, OTPAHUYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢byHnkuuu, HauOoJbllee W HaWMEHbIIee 3HAUYCHUS (YHKIMM HAa TPOMEXKYTKE, YMEHHE MPOBOIUTH
uccieioBaHue QpyHKIHHY; YMEHHU €
UCTOJB30BaTh CBOMCTBa M rpaduku (QYHKIUN AN pelmieHus YpaBHEHUH, HEPaBEHCTB M 3a/ady C
napameTpamu; n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUH, HEPABEHCTB
U UX CUCTEM;

MarepuajibHoe o0ecnieyeHue:

WuauBuayanbHble 3a1aHNsL, CIPABOYHBIE MAaTEPUAIbl, KOHCIIEKTHI JIEKIIUH.

3ananmue:

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

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

1.Berunciure

Hatigure sinfe« — 57,
ginle—fleogf +oosle —flaing

3. JlokakmuTe TOKIECTBO: = = e = ta

IMopsiiok BbINOJIHEHHSI PAGOTHI

1) 3anuinmuTe 3aJaHue M ONpPEACIHTe, KaKUMH (OpPMyJaMHd TPUTOHOMETPHH HYKHO
BOCIIOJIb30BaThCSI.

2) [Tpumenwure 3t HOPMYIHI.

3) VYrpocTure nodyduBIIeecs BbIpaXeHHE. Bpruucnure, ecim 3TO HEOOXOAMMO, 3HAYEHUE
BBIPKCHUSI.

Xon pemieHus:
1 BbIUHCIIHTE coef L™ o2 B+ 2L 20 26"

2it120% ¢ o2? 5% + coe2 020257

Pemenue:
cosT1®  pos20° + sint 10 - sind6°

sin20%  cos25° + cos20°  sinz25®

HHH peUICHUS HaM HCO6XOI[I/IMO HCIIOJIB30BAaTh q)OpMyHBI CJIIOKCHHUA:
coslee + 7)) = cosa - cosf F sing - sinf

sinle + £ = sine - cosf + cose - sing
cos71% - pos26% + 5inT1%  sin26°  coz(T1% — 26%) cosdS®

= = =tgih® =1
sin20" - cos25° + cos20° ¢ 5in25° sinl20° + 25%)  sindS° 4
e 3. . T
2. TaHo sin = cosf = ] = D=
Hatigure =infe + 47,
Pemenue:  Jlns  pemieHHs ~— HAM  HY)KHO  HCIONb30BaTh  (opMmyny — CIOKEHHS

sinfee + £ = sina * cosf + cose  sing

Ho HaM HEeW3BECTHBI 3HaueHHA ros & H sing.

HaiiieM cHavasa 5TH 3HAYEHUSI, UCTIOIB3Ys OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO:
cos? ot 4sin® w=1

BeIpazum u3 Hero HCKOMY0 QYHKIHIO ros =41 — zin? o

zinf = +.J1 — cos?f
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283 B4 15

=5
o= — _—= = —
l'ak kak KOCHUHYC BO | YCTBCPTHU OTPULATCIICH, TO ras ||l 2 p

o . 16 23 16 k] k]
Tak xak CHUHYC B | YEeTBCPTHU HNOJOKHUTCIBHBIU, TO sinf = Jl s s 23 7s o

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

2 4 ( 15) 3_32 45_ 13
‘5T g5 g5 es

sinfoc 41 = ﬁg+ 17

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

3.JlokaxxuTe TOXKIASCTBO: too

Z[OKaSaTCJ'IBCTBOZ

Brimumiem oTaensHO JICBYIO 4aCTb TOXKACCTBA U npeo6pa3yeM €C, UCIIOJIb3Ys q)OpMy.]'ILI CJIOKCHMUA .

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

ToXIEeCTBO JOKA3aHO.

Bo3MoxkeH W apyroi crnocob JoKa3aTebCTBa:
ginte—flcosf +coale —flaing _ Geine cosf —coow S0 coof + (roew coaf +eine singleing
coale—f) conf —minle —fleing  Coose-cont +eine sinf) cosf — (eine conf —coew sinfloing
Packpoem ckoOkH 1 TIpHUBE/IeM TOJOOHBIC ClIaraeMble
sing - costf — cose - sing - cosP + cosa - cosf - sing 4 sing  sintf sine o cost B + sing - sint g

= tgn

" 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 ™
d)opMa NMpeaACTaBJICHUSA Pe3yabTaTa: BEIIIOJIHCHHOC 3a/laHNE

Kputepun onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCA, €cliMd paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HE0OXOIMMOM TOCIENOBATENBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AaKKypaTHO BBHIMOJHEHBI BCE
3aIUCH ¥ BBIYUCIICHUSI.

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

Ounenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €CliM PabOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh MPaBUIIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MPOBEJICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

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

Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBaHue TPUTOHOMETPUYECKHUX BbIPAKEHU

IMpakTnyeckoe 3ansitue Ne 21

«IIpeoOpa3oBanusi TPUrOHOMETPHUYECKHX BbipaxeHuii. [IpeoOpa3oBanune cymMmbl
TPUTOHOMeTpUYecKHX (pyHKIUH B nponssenenue. [IpeodpazoBanne npousseneHus
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TPUTOHOMETPHYECKHUX (PYHKIMH ¢ CyMMY»

Heas paborbl: HayunThcs npeoOpazoBBIBATE TPUTOHOMETPUUECKHUE BBIPAKCHMS, HCIIONb3YS
TPUTOHOMETPHUUECKUE (POPMYJIBL.

BoinosineHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

[Ipy6 ymeHue CBOOOIHO ONEPHPOBATH NMOHATHAMH: CTEMEHb C IIENBIM IIOKa3aTrejeM, KOpeHb
HATYpaJbHOH CTENEHH, CTENEHb C palMOHAJIBHBIM II0Ka3aTelIeM, CTENEeHb C JICHCTBUTEIBHBIM
(BelecTBEeHHBIM) ITOKa3aTeNeM, JIOrapu(M Yuciia, CHHYC, KOCUHYC ¥ TAHT€HC MPOU3BOJIBHOTO YUCIIA;

[Ipy8 ymMeHme cBOOOTHO ONEpUPOBATH MOHATUAMH: Tpaduk QyHKIMH, oOpaTHas QYHKIIUA,
KOMIO3ULUS (DYHKIMH, JTuHEHHAs (QYHKUUS, KBagpaTU4Has (QYHKIUS, CTereHHas (QYHKIHS C LENIbIM
nokaszarejieM, TPUTOHOMETpUYeckHe  (YHKIHMH, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
nokaszaTenbHass M Jorapugmuyeckas (QyHKIUH, YMEHHE CTPOUTH Ipadukd (YHKIHUNA, BBITOIHATH
npeoOpa3oBaHUs rpadgukoB byHKIINIH;
YMEHHE HCIOJb30BaTh Tpaduku (QyHKIMN JUISI U3YYEHHs HPOIECCOB M 3aBHCUMOCTEH MpPU pelICHUU
3aa4 U3 JPYruX YYeOHBIX IMPEIMETOB W M3 PEaTbHOW >KM3HU;BBIpaXaTh (HOpMyJaMH 3aBHCUMOCTH
MEXy BEIMYMHAMHU; yMeHHue CBOOOJIHO ONEPHPOBATH MOHITUSMHU: YETHOCTD
(GYHKINHU, TIEPUOUYHOCTh (DYHKIIMH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTD (DYHKIIUH, SKCTPEMYM
¢bynkuuu, HawOoibpllee W HaWMEHbIIEe 3HAYCHUS (YHKIMM HAa TPOMEXKYTKE, YMEHHE MPOBOIUTH
ucclieIoBaHue (PYHKIUH, YMEHHU €
UCTOJB30BaTh CBOWCTBA W rpaduku (QYHKIUH A0 pelmieHus YpaBHEHHWH, HEPaBeHCTB M 3adad C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA PEIICHHUN YpaBHEHHI, HEPABEHCTB
U MX CHCTEM;

MaTtepuajbHOe o0ecneyeHue:

WupuBuyanbHbIC 3aJaHNs, CIIPAaBOYHBIE MAaTEPUAIbl, KOHCTIEKTHI JICKITHA.

3ananmue:

o [t173% —=zina2”
1. Haiinure 3HaYeHKE BEIPAKEHUS: ———————

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

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

2. YHpocTUTe BbIpaKEHUE:

3. JloKaxxuTe TOKIACCTBO: = tgdu

FOE2 E +COEEE

ITopsinok BeINOJIHEHHS PA0OTHI

1) 3anummTe 3amaHMe W ONpEACIHTe, KaKMMH (GOpMyJaMH TPUTOHOMETPHU  HYXKHO
BOCIIOJIb30BAaThC.

2) Ipumenute 3T HOPMYIIBL.

3) YnpoctuTe mONy4MBIICeCs BBIPAKCHHE. BBIYMCIUTE, €CIU 3TO HEOOXOAWMO, 3HAUCHHUE
BBIPAKEHUSI.

Xox pa0doThI:

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

ro26a” — coe22”

Jlnst pemieHUs HaM HYKHO BOCIIOJIB30BaThCs (hopMysiamMu MpeoOpa3oBaHUs CyMMbl U pPa3HOCTH
TPUTOHOMETPUYECKHUX (DYHKIIHI B IPOU3BEIACHHE:

a+ f w—f
S reos—

coset 4+ cosf = Zeos

o —f
L Ein

cose — cosf = —2zin > >
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6+ f o —f

sing + sing = 2zin oS

w+ f w—f
sing — sinf = Zros ' sin

2 2
Pemenue:
Ga* 4 22° . pEg" — 220
sinGa* — sin22° 2ros 5 ' EN 3 2ros45° - sin2 30 cos45° 4 )
= ) a o e = . . == = —rct, " ==

cosBAY — pos22° oo 68" 4+ &2° 68T — 28°  _Zgind5° . sin23e sinds® g

—2sin > *5iR =

21 CLAD" + @) TElee— LE0P) con (1607 — &)
-:'tg(;—r—n’j-crg G+ -cm(%—v:j

2. YopocTuTe BhIpaKeHue:

[Ipu pemeHnn 3TOro 3aJaHHUA HYXKHO MPUMEHHUTH (OPMYIbI MpHuBeneHHs. s 3TOro BCHOMHUM
MHeMoHHMYecKoe mpaBmiio: 1) Hazpanue QpyHkuuu He MEHSETCS, €ClIU K apryMEHTy o MpubaBiseTcs —mn
wii 7h.

Ha3Banue ¢GyHKIHMN MEHSETCS, €CIM K apryMEHTY 0 MpHOaBISIETCS —gn WIH ;—rn, n-
HEYETHOE YHUCIIO.
2) CraBUTCS 3HAK UCXOJHOM (PYHKIIMH, CUUTAS , UTO O- OCTPBIN YOIl

Pemenue:
=t(180° + el - tgloc —180°) - cos(360° — &) —sing - tge c cosn COSR  COSf COSH o sie _
T Iw = tom - cton - (—s = cigm  £os®t = e
ctg[E—rx] oty lw +al) - CGS[T—R] g ctga (—sina)  ctga jrm— cose

2t +20 3w +EMN 5

3. JloKaxxuTe TOKIACCTBO: = tg3a

COSE + CO0RIE + 0 02T e

Jlisi pelieHUs HaM HYKHO BOCIIOJIb30BaThCsl (hopMyiamu mpeoOpa3oBaHUs CyMMbl U Pa3HOCTHU
TPUTOHOMETPUYECKHUX (DYHKIIHI B IPOU3BEICHHE.

Pemenue:

B +211 8 +2M5E
——————— =tgin

COPE +COsIE + o0 E

Boinuiiem oTienpHO J€BYIO YacTh TOXK/IECTBA U peoOpa3yeM ee, UCIOIb3ysl POPMYJIbL:

o O+Sm o-5o .
sing +2inde+2inie  Bine+sinie) +zinle | ZEMTTT OO HEMAR pigagcoag-2en+sinde
E+5m 5 -

COSE +C0sIE +ComS e Cooee +cos5e) +condw 2eos 'EDS%+FDGER’ coede coat-2@) +oonie

2

Bocmosb3yeMest 4eTHOCThIO KOocHHyca cos{—a) = cosa
sinde - cos 2ee + sinde sinde - (eosde + 1) sindo

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

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

Kpurtepun onenkmn:
Ouenka "oTJMYHO'" CTaBUTCA, €CliM padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIO/IEHUEM

HCO6XOZ[PIMOI>1 IOCIACI0OBATCIBHOCTHU HCﬁCTBHﬁ; B OTBCTC IMPABHUIILHO W AKKYPATHO BBIIIOJIHCHBI BCC
3allMCHU U BBIYMCJICHUS.

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

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €clii pabOTa BBIMIOJHEHA HE MOJHOCTBIO, HO 00BEM
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BBITIOTHEHHONW YacTH TaKOB, YTO IMO3BOJISIET MOJNYYUTh NPABHIBHBIE PE3yIbTaThl U BBIBOJBI, B XOJIE
MPOBEACHUS PAaOOTHI OBUTH JOTYIIEHBI OITHOKH.

Ouenka ""Hey10BJE€TBOPUTEIbHO'" CTaBUTCS, €CIIH padOTa BBHIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTu pabOTHI HE MO3BOJISIET CAENATh MPABUIIbHBIX BBIBOJIOB.

Tema 2.1 OcHOBHBbIE IOHATHS TPUTOHOMETPHH.
IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BbIPA:KeHHU I

IIpakTHyeckoe 3ansaTue Ne 22

IHocTpoenne rpadukoB TPUTOHOMETPUUYECKUX (PYHKIIUI € MCIIOJIb30BAHHEM IeOMETPUYECKHX
npeodpa3oBaHuil

Hean pabdotbi: HayunThes cTpouTh rpadiKu TPUTOHOMETPUICCKUX () YHKITHMA

BoinosineHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

[1P65 ymeHue omepupoBaTh MOHSATHAMHU: palMOHaTbHAs (YHKIWSA, IOKa3aTelabHas (QYyHKIUS,
cTeneHHas QpyHkuus, sorapudmuueckas GyHKIMs, TPUTOHOMETpHUUeckue pyHKIKUU, oOpaTHbIE PYHKIIHNH;
YMEHHE CTPOUTH I'pa)MKy M3YYCHHBIX (YHKIUH, UCTONB30BaTh IpadUKU NpPU M3YyYCHUH TPOLIECCOB M
3aBUCHMOCTEH, MpH pEIIeHUU 3a7ad U3 APYrux yY4eOHbIX HPEeIMETOB U 3aJad U3 PealbHOM >KU3HU;
BBIpaXaTh GOPMYIIaAMHU 3aBUCHIMOCTH MEX/y BETMUYNHAMU;

[Ipy6 ymeHue cBOOOAHO OMEPUPOBATH MOHATUSMHU: CTENEHb C LEIbIM IOKa3aTeleM, KOpPEHb
HaTypaJIbHOM CTENEHM, CTENEHb C palUOHAIBHBIM IIOKa3aTejeM, CTElNeHb C JeHCTBUTEIbHBIM
(BelecTBEHHBIM) MTOKa3aTeNeM, Jorapudm 4rciia, CHHYC, KOCUHYC U TAHT€HC MTPOU3BOJIBHOTO YUCIA;

[Ipy8 ymeHue CBOOOJHO OmEpHpPOBATh MOHATUSAMH: Trpaduk QyHKIMH, oOpaTHas QGyHKIUS,
KOMIO3UIMS (QYHKUMMA, ITUHEHHas (QyHKUMS, KBaapaTuyHass (QyHKUIHs, CTeeHHas (YHKIUS C IEJIbIM
mokaszaTejieM, TPUTOHOMETpuYeckne  (yHKIHH, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
nokasareibHas M Jorapupmudeckas (yHKIUU; YMEHHE CTPOUTh Tpaduku (YHKIUN, BBIMOIHSITDH
npeoOpa3oBaHus rpadukoB GyHKIM;
YMEHHUE HCHOJIb30BaTh Ipaduku (YHKUUH JUIs M3Y4eHHs IMPOLECCOB M 3aBUCUMOCTEH IMpH pPELIeHUU
3aa4 U3 JPYTUX y4eOHBIX NPEIMETOB M M3 pPEaJbHOW >KU3HU;BBIpaKaTh (OpMynamMu 3aBUCUMOCTU
MEXy BEIMYMHAMY; yMeHue CBOOOJIHO ONEepHpPOBATH MOHITUSMHU: YETHOCTh
(GyHKIUH, TEPUOANYHOCT (PYHKIIMH, OTPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh (DYHKLIUH, SKCTPEMYM
¢byHkuuu, HauOosbpllee M HauMEHbIee 3HAaueHUs (YHKIMM Ha TNPOMEXYTKE, yYMEHUE MPOBOIUTH
uccienoBaHue QyHKIUY; YMEHHU €
UCIIONIb30BaTh CBOWCTBa M Tpaduku GYHKIUN Ui pelieHUs ypaBHEHUN, HEpPaBEHCTB U 3aJad C
rapameTpamu; u300paXkaTh Ha KOOPIUHATHOM IJIOCKOCTH MHOXKECTBA PEIICHHUI YpaBHEHHI, HEPABEHCTB
U UX CUCTEM;

MarepuanbHoe o0ecrieyeHue:

WNHnuBuayanbHbIe 3a1aHNS, CIPABOYHBIE MaTepUalibl, KOHCIIEKTHI JIEKIUH.

3aganme:
[Toctpouts rpaduk GyHKIHUH 4 = Izin(x — E}. 3anucarhk CBOMCTBA 3TOM (PYHKIIUU.

IMopsaaok BbINOTHEHHSI PA0OTHI:

[Tpu moctpoeHuu rpaduka HYyKHO BOCIIONIBL30BATHCS MTPEOOPa30BaAHUAME IPaGUKOB.

1.y = f(X) + b — rpapux ¢ynkumm mnomydaercs u3 rpapuka ¢yHkmum Yy = f(X) myrem
napauIebHOTO TIePEeHoca ITOro rpaduka Ha BenmuuuHy Baoib ot OY. Ilpu stom, ecim b>0, To rpadux
dbyukiuu f(X) + b pacmonaraercs Boiie rpaduka Gynkuuu f(x), ecau b<0, To HibKe 3TOTO rpaduKa.

2.y = f (X + b) — rpadpux ¢dyHkuum momydaercs u3 rpadpuka ¢yHKpH y = f(X) ¢ MOMOIIBIO
MapajuieIbHOTO MEepeHoca 3Toro rpaduka Ha BenuuuHy b Brois ocu OX, npu 3toM, eciu b>0, To casur

55



BJIEBO, a eciiu b<<0, TO CABHUT BIPaBO.

3. y = - f(X) — rpadux cummeTpuuen rpaduky y = f(x) orHocurensHo ocu OX

4.y = a f(x) — rpadpux ¢ynkuuum mnomy4yaercs u3 rpadpuka ¢yHkuuu y = f(X) ¢ momomsio
pacTshKeHUs Wiu cxatus rpaduka mo ocu OY mponopruoHanbHO KOdGPHUIMEHTY a, TpHYeM,

eciu a > 1, To Bce opanMHATHI rpaduka af(x) yBennauBaroTcs B a pa3, eciu a < 1, TO yMEHBIIAIOTCS
B a pa3.

5.y = fla x) — rpadpuk QyHkuuu nomydaercs u3 rpaduka ¢yHkumum y = f(x) ¢ momoruipro
pacTsHKEHUS WIN CKATHsI BIOJIb ock OX MPOMOPIUOHAIBHO KOXPPHUIMEHTY @, IpUYeM, eciii, a > 1, To
rpaduk cxumaercs B a pas, ecnu 0 < a <1, To pactaruBaercs B 1/a pas.

6.y = | f (x) - IS IOCTPOEHHSI ATOTO rpaduKa HYKHO MOCTPOUTh rpaduk pyHkimm y = f(x) u

oTo0pa3uth oTHOCUTENHHO ocu OX Te yacTu rpaduka, KOTOPIE PACIIOIOKEHBI HUKE ITOM OCH.
[Tocne moctpoenus rpaduka nMpoBeauTe uccieaoBanrue GyHKIUH 10 o01Iei cxeme.

Xox padoThl
[TocTpouts rpaduk GyHKIUHU v = 2eos{x+ ;—r]. 3anucarh CBOICTBa 3TOM (PYHKUIHUU.

CHauaia nmoctpouM rpaduk QyHKIMH ¥ = cosx
[lepeneceM rpaduk QyHKIHMH ¥ = cosx Hag BieBo. [Tonmyunm rpaduk QyHKIMH y = cos(x + ;—r].

PactsiHem rpaduk nomyuuBmieiics GpyHKuuu B 2 pasza BIoab ocu Oy.

y= Zcos(x+1]
: 3

Uccnenyem pynkuuro mo odrieit cxeme:

D(y)=R;
E(y) =[-2; 2]
y =0, npu X=n/6 + ntn, n € Z;
@yHKIMS 0011Iero BUA.
OyHKUUA HEMOHOTOHHaA,
npu X € (2n/3 + 2nn; 5n/3 + 2mn) — byHKIMS BO3pACTaET;
npu X € (-/3 + 2an;2 ©/3 + 27wn) — GpyHKUIUS yObIBAET;

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

7. T=2m.

orwdPE

(I)opMa NMpeacTaBJACHUSA PE3yJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEe0oOXOIMMOM TOCIe0BaTEIbHOCTH JEHCTBHI; B OTBETE MPaBMWIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

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

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3yJbTaThl U BBIBOJIBI; B XOJI€
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.
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OuneHka ""Hey10BJIeTBOPUTEIBbHO' CTaBUTCS, €CIIH pabOTa BBHIMOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH pabOThHI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBIBOJIOB.

Tema 2.2 TpuronoMerpuyeckue ypaBHeHHsI U HEPaBeHCTBA
IMpakTnyeckoe 3ansiTue Ne 23
«IIpocreiinine TPUroHOMeTPUYECKHE YPABHEHHUS] M HEPABEHCTBA

e padoTsi: HayuuThes pemath OpoCcTeMIIMe TPUTrOHOMETPUYECKUE YPABHEHUS.

BbinosiHeHue padoThl cOCOGCTBYET (POPMHUPOBAHUIO

[1PG3 ymeHue omnepupoBaTh MOHATUAMU: palOHANbHBIC, HpPPAMOHANbHbBIC, IOKa3aTelbHBIE,
CTETIEHHBIE, JOrapu(PMHUECKUE, TPUTOHOMETPUYECKHE YPABHEHUS M HEPaBEHCTBA, MX cHcTeMbl;IIpy6
yMeHHE CBOOOJHO OIEpPUPOBATH MOHITUSMH: CTENEHb C LENbIM IOKa3aTeleM, KOpPeHb HaTypalbHOM
CTENEHH, CTENEHb C pPAlMOHAIBHBIM IIOKA3aTeNeM, CTENeHb C JACUCTBUTEIHHBIM (BEUICCTBEHHBIM)
roKasaresem, jJorapudm gmcia, CHHYC, KOCUHYC U TaHT'€HC ITPOU3BOJIBLHOTO YUCIIA;

[1Py7 ymenue onepupoBaTh MOHATUSAMU: TOKIECTBO, TOXKAECTBEHHOE IPe0Opa3oBaHUE, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMa YPaBHEHHH W HEPAaBEHCTB, PAaBHOCHIIBHOCTh YPaBHEHUW, HEPABEHCTB U CUCTEM,
panroHaIbHbIE, MppalroHalIbHBIE, noKa3aTeJbHbIE, CTETICHHBIE, JorapupMHUECKueE,
TPUTOHOMETPUYECKHE ypaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh ypaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JIMYHBIX IPUEMOB; PEIIATh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI C MTApaMETPOM;
MPUMEHSTh yYpaBHEHHS, HEPABEHCTBA, UX CHCTEMBI JJI1 pEHICHUS MaTeMaTUYeCKUX 3ajad M 3a7ad U3
pa3aMyYHbIX 00JacTel HayKH U pealibHOM JKHU3HH;

[Ipy8 ymeHue cBOOOJHO oOmepUpoBaTh MOHATUSAMU: Tpaduk GyHKIUH, oOpaTHas (YHKIHA,
KOMITO3UIMST (PYHKIMMA, JTMHEHHAs (QYHKIHS, KBaapaTudHas (QYHKIHs, CTCIICHHAas (YHKIUS C IEJIBIM
MoKaszareieM, TPUTOHOMETpHUeckue  (QyHKIHMH, OOpaTHble  TPUTOHOMETpPHUYECKHE  (PYHKIIHH,
MoKasareiabHas M JiorapupmMudeckas (YHKIUU; yMEHHUE CTPOUTh Tpaduku (YHKIUH, BBITOIHATH
npeoOpa3oBaHMs rpadgukoB byHKIMI;
YMEHHE HCIOIb30BaTh Tpaduku (QYyHKIMN JUIST U3yYSHHs TPOIECCOB M 3aBHCUMOCTEH TMpPH pelIeHHH
3ala4 M3 JPYTUX Y4eOHBIX MPEIMETOB M M3 pealbHOM >KM3HH;BBIpAXKaTh (OpMyJIaMH 3aBHUCHUMOCTH
MEXy BEIIMYHMHAMHU; yMeHHue CBOOOJIHO OTEepPHPOBATH MOHITUSMHU: YETHOCTD
GYHKIIUH, TEPUOAUYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTHh (DYHKIIUH, MOHOTOHHOCTh (DYHKIIUU, SKCTPEMYM
¢byHknuu, HawOoJiblllee W HaWMEHbIEe 3HAYCHUS (YHKIMM HAa TPOMEXKYTKE; YMEHHE IPOBOIUTH
uccienoBanue QyHKIUY; YMEHHU €
UCTIOJNB30BaTh CBOWCTBa W rpaduku (QYHKIUH A0 pemieHus YpaBHEHWH, HEpaBEeHCTB M 3adad C
napaMeTpamu; U300pakaTh Ha KOOPIAMHATHOMN MJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUI, HEPABCHCTB
U MIX CHCTEM;

MatepuajbHoe obecnieyeHue:

WupuBuyanbHbIE 3aJaHNS, CIIPAaBOYHBIE MAaTEPUAIbl, KOHCTIEKTHI JICKITHA.

3aganue:
Pemmre TpuronomeTpuuecKkue ypaBHEHUS:
1) cos3x =1

2) sin(Ex - E_) =-1

4
3) stgf{4x+5) = —3
4) cig (23:+5 = —?

5) sindx  cos3x + cosdy - zindr = i

Ilopsinok BbINOJHEHHS padOThHI:
1. 3anucare ypaBHEHHE M OINpENEIUTh, K KaKOMy BHJIy OHO OTHOCHUTCS M Kakod (opmymnoi
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HE00XO0IMMO BOCIOJIb30BAThHCA.
2. Pemmth ypaBHEHUE.
3. 3ammcarb OTBET.

Xoxa pa6oThl:
Pemmre TpuronoMeTpuuecKkrue ypaBHEHU:
1) sindx =10

3TO0 ypaBHEHHE OTHOCUTCS K YACTHBIM CIIy4asiM, IIO3TOMY KOPHH HaXOIATCs 1O hopMmyIie

r=mn 9NELI

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

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

9T0 YpaBHCHHUE OTHOCUTCA K YACTHBIM ClIydasM, IIO3TOMY KOPHH HAXOAATCSA II10 (l)opMyne

r=mw4+ 2N, MEZ

5I+;—E=H+ 2@, neZ
B =TE—;—[+ 2@, neZ

Bx = ZTE+ 2w, nel

oM
r= + it nES
o 2T 2w -
TEeT: X = —+ —1. e
15§

3) Zrosdxr=-1

1
Pasnennm 00e yacTn ypaBHenus Ha 2. [lonyuum ypaBHeHue: cos 3 = — 7.

1

BTO YpPaBHCHUC HEC ABJIACTCA YACTHBIM CIIYy4acM, o = —E,|R| =1, HOBTOMy OHO HMMECT PCHICHUC,

KOTOPOE€ HAXOAUTCH 10 hopmyJie: x = tarccosa + 2mn, ned
Jxr =tarccoz(— é‘) + Zmn, neid

Jxr = 4w — arccos f_) + Zmn, Med
3 =+(m— ;—‘] + Zmn, nez

3x =i2T1T+ 2mn, nes

oo
xr= i?+ 5 nES

2 2
OtBeT: x = if+ Tﬂn, nek

T El
4 tg(ox-5)=-7
VYpaBHEHHE UMEET pelIeHHe, KOTOPOE HaXOAUTCS 10 (popMylie: x = arctgn + mr, nel
= V3
6x—¥=m"ctg ey + nEd
OyHKIHSA ¥ = erotgx HEYETHAS, TIOOTOMY arotg (—x) = —orot gx,
4T
B — ;—r = —mrcty T!+ T, NES
T T
aF's -3 = —E+TE‘H, e

fx = —T—;+E+m, neS
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T
il —E+1rm, nES

T T
r=—+4-M1, Nes
r2+5 !

T

OTERT: r = E+Eﬂ, NES

=
5)ecastix + cos3x + sinfix - sindy = Tg

BunuMm, 9T0 NeBYyIO 9acTh MOKHO CBEPHYTH 110 (JOPMYJIaM CIIOKCHHUS:
coslee + ) = cose - cosf F sine - sinf

3

coslbr — 3x) = =
43
cog dx = ?

Tenepp ypaBHeHHE SBISETCS NPOCTEHIIMM W €ro KOPHH HaxoIaTcs 1o  (dopmyre:
x = ‘orceose + 2%, NES.

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

dx =ig+ 2mn, nes

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

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

Kpurepun oneHku:

Ounenka "oTau4HO" cTaBUTCS, ecnu paboTa BBITOJIHEHA B TOJTHOM OO0BEME C COOJIOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIUCH ¥ BBIYUCIICHUSI.

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

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid pabOTa BBIMOJIHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MOJYYUTh NPAaBUIbHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MPOBeICHUS pabOThHI ObLUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BBHIMIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTy pabOTHI HE MO3BOJSET CIENaTh MPABIIbHBIX BHIBOJIOB.

Tema 2.2 Tpuronomerpuieckue ypaBHeHHs U HEPABEHCTBA
IMpakTnyeckoe 3ansiTue Ne 24
«Tpuronomerpuyeckue ypaBHeHHUsI U METOAbI UX PellIeHUs»
eab padoTbi: HayuuThces pemiath TPUTOHOMETPUYECKHUE YPAaBHEHUS.

BeinosiHenue padorsl crnocodcTBYeT GOPMHPOBAHMIO!

[1Py7 ymeHue oneprpoBaTh MOHATUSAMU: TOXJIECTBO, TOKIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHUE,
HEPaBEHCTBO, CUCTEMAa YPAaBHEHHI W HEPABEHCTB, PABHOCHJIBHOCTb YPAaBHEHMI, HEPABEHCTB U CHUCTEM,
paluOHaJIbHbIE, HUpPALMOHAIIBHEIE, [I0Ka3aTeJIbHBIC, CTEIICHHBIE, JorapupmMHyUEcKue,
TPUTOHOMETPUYECKNE YPAaBHEHMS, HEPABEHCTBA U CHCTEMBI; YMEHHUE pelIaTh YPAaBHEHMsI, HEPABEHCTBA U
CUCTEMBI C IIOMOIIBIO PA3JIUYHBIX IIPUEMOB; PEIIATh YPABHEHUsI, HEPABEHCTBA U CUCTEMBI C I1APAMETPOM;
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IPUMEHSATh YPaBHEHUS, HEPABEHCTBA, MX CHUCTEMbI JJIS PELICHHsS MaTeMaTHYeCKUX 33734 M 33134 M3
pa3IMYHBIX 00J1acTel HAYKH U PEATbHON KU3HH,

IIpy8 ymeHue cBOOOJHO OmMEpUpPOBATh MOHATUSAMH: Tpaduk QyHKIMH, oOpaTHas QyHKUHS,
KOMITO3UIMS (YHKIWN, JTMHEHHAs (QYHKIWA, KBaJpaTudHas (YHKIHs, CTEMEHHAass (DYHKIUS 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
ucclieIoBaHne (PYHKINH; yMeHHue
UCIIONIB30BAaTh CBOMCTBa W Tpauku (yHKUME A7 pelIeHHs YpaBHEHHUH, HEpaBEHCTB W 33/a4 C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PEIICHUN ypaBHEHH, HEPABEHCTB
U UX CHUCTEM.

MaTtepuajbHoe obecnieyeHue:

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

3aganme:

Pemure TPUTOHOMCTPUYCCKNEC YPABHCHUSA:
1) 2sin®x — 3sinr +1=10

2) Bsinlx 4 feasr —3 =10

3) btglx+tgx—1=10

4) sindx + sin3x =10

5) eas?(w —x) 4+ Beoslm+ )+ 7 =10

IHopsaok BbINOJIHEHUS PA0OTHI:

1. 3anummuTe ypaBHEHHE U OMPEIEIUTE, KaKUM CIOCOOOM ypaBHEHHE BO3MOXXHO CBECTH K
MPOCTEUIINM YPABHEHUSIM.

2. Ecnmn HeoOXoIuMO, BBEIUTE HOBYIO TEPEMEHHYIO M PEUINTE YpaBHEHHE OTHOCHTEIBHO ITOH
nepeMeHHON. Ilocine pemieHuss ypaBHEHUS C HOBOM IIEPEMEHHOM BEpHUTECH K 3aMeHe. JloJKHO
MOJIYUUTBCS MPOCTENIIee TPUTOHOMETPUUYECKOE YpaBHEHUE, PELINB KOTOPOE, MOJYyYUM KOPHH JaHHOIO
ypaBHeHus. [lomHHTE, 4TO, €ciM ypaBHEHHE COJAEPKUT (QYHKUMM ¥ = tgx.¥ = ctgx, TO HEOOXOAUMO
y4ecTh UX 00JIaCTh ONPE/IEICHHUS.

3. Ecniu ypaBHeHME MOXXHO MpEACTaBUTh B BHJIE NMPOU3BEACHHUS HECKOIBKHX MHOXHUTENEH, U
IpaBasl 4yaCTh paBHA HYJIO, TO PA3JIOKHUTE JIEBYIO YaCTh HA MHOXKMUTEIM W HMCIOJIb3YyH IMpPaBHUIIO, KOIna
MPOU3BE/ICHUE paBHO HyM0. [IpupaBHSB KaXKIblii MHOXXUTEIb K HYJIIO, IOJIYYUM HECKOJIBKO
MIPOCTEHIINX YpaBHEHHH, KOTOpble HEOOXOIMMO PEIINTh, YYUTHIBAsI 00JACTh JONYCTUMBIX 3HAYCHHH.

4. 3anumure OTBET.

Xon paborhr:

Pemnre TpuronomeTpuueckue ypaBHEHHUS:

1) 2eos®sx +ecosxr =1

Pemenue:

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

[lycth rosx = t, TOrAA Hallle ypaBHEHHUE IPUMET BUJ 2t° + t =1

IlepeneceM | B neByr0 4acTh U MOJYYUM MOJTHOE KBAIPATHOE YpaBHEHUE

2P+t —-1=0

D=1-4-2.(-1)=9, D=3
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-1-3

£, = T - -1

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

[Tomyunnu faBa MPOCTEHUIIMX TPUTOHOMETPUYECKUX YPaBHEHHUS, IEPBOE OTHOCUTCA K YaCTHBIM
cllydasiM, a BTOpOe peraercs 1o oomeit popmyne. Permmm ux.
1)cosz =—1
r=w4+ 2mn, ek
1

2)5'05::: =3

r = +to¥cros E+ 2N, NES
T
r=4 §+ 2T, NES

OrEeTx = w4+ 2wn, x = ig+ 2mn, ned

2) 2costr 4 sinr —1=10

Pemenue:

OTO ypaBHEHHE COJEPKHUT pa3HOWMEHHBIE (PYHKIIUH, TO3TOMY Cpa3y BBECTH HOBYIO NEPEMEHHYIO
HC MMOJIYUUTCA.

Bocmonb3yemcsi OCHOBHBIM TPUTOHOMETPHYECKHM TOXKAECTBOM W BBIPA3UM OAHY (YHKLHUIO depe3
JPYTyIO:

coslx 4 sinlx =1

rosix = 1 — sin’x

20 —sina) + s —1 =10

2—2sinr+sine —1=10

—2sinlx 4 s +1=10

2sintr —sine —1=10

OTO ypaBHEHHE C IIOMOIIBIO BBEJCHHUS HOBOM IEPEMEHHONW MOYKHO MPHUBECTH K DPELIECHUIO
IIPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHU.

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

2

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

1-13 1
W= =y
1+3 4
=g 73T
Bepremcs k cTapoii mepeMeHHOM:
siny =1 40051 sine = — 5,

2
[Tomyuynnu aBa MPOCTEHUIIMX TPUTOHOMETPUYECKHX YpPaBHEHUS, MEPBOE€ OTHOCHTCS K YaCTHBIM
cllydasiM, a BTOpoe peraercs o oouieit popmyse. Pemum ux.
1) sinr =1 x=;—r+2m*1,ﬂfz
1

2) sinx = — n’ x = ({—1"oresin (—§)+Tm, nes

x=[{-1" (—E) + nez
1]
™
x= [—1]“*"E+m neZ

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

3) Sctglx—fBetgr+3=10
61



DTO ypaBHEHHE C TOMOIIbIO BBEICHHUS HOBOW NEPEMEHHOM MOXHO MPUBECTH K PELICHUIO
MPOCTEUIIINX TPUTOHOMETPUUYECKUX YPABHEHUM.

[Tycth ctgx = t, TOra Hallle ypaBHEHUE NIPUMET BUJT; 52 — 8t + 3 =10

YuuteiBaem O/13 x # mn, neld

St?—8t+3=10

D=64—-4.5.3=4 D=2

g—-2
ty = T = 0,6;
g+2
CRET
BepneMcs k ctapoit mepeMeHHOM:
ctgx =1 WA ctgx = 0.6,
Pemmm ux.
Deotgxe =1 r=uwrectgl +mnoneEd = L—r+ L PES

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

OTBeT! ¥ = L—r+ i, x = ewreckglB 4w, nes

4) cosix + cosdx —cosix =10
Pemenue:
Hcnonb3ys GopMylsl IpeoOpa3oBaHus CyMMbl U pa3sHOCTH (DYHKLUK B IPOM3BEICHUE, PA3JIOKUM

IIPaBYyIO ‘-IaSTI)MypaBHeHI/Iﬂ Ha MHOKUTEJIN:
¥+

2roz oz # —ros3xr =1

2eos3x cos{—2x) —cos3x = 00 cosl—2x) = rosZe

2e0s3x rposdy —eos3x =0

rosdxiZeos2x — 1) =10

cos3x = 0 WK Zeos2x — 1 =10

HOJ'Iqu/IHI/I JaBa HpOCTCfIIHPIX TPUTOHOMCTPUYUCCKUX YPABHCHUA, IIEPBOC OTHOCUTCA K YaCTHBIM

cllydasiM, a BTOpO€ pelaercs o ooueit popmyne. Pemunm ux.

Deos3x =0 2)2eos2x —1 =10
T _
T = §+ —— drosdx —11
T " i
UL cos2r = S
a3 T
2xr = i§ + Zmn, eSS
T
r= ig+ T, neL

T T T
OT‘BET::L':E-F;?I, :r=i;+m nES

5) ESiﬂzfn—x]+5cns(!Tw—xJ+2 =10

Pemrenne:
CHayvaJia Hy)KHO TPUMEHHUTH (POPMYITBI IPUBEICHUS: sin’(mw — x) = sin’x
cos (3; - ) = —sinr
[lonyun™m ypaBHeHUe: 2sinx — Ssinx 4+ 2 =10
DTO ypaBHEHHME C TOMOINBIO BBEJIEHHUS HOBOM NEPEMEHHOM MOKHO NPHUBECTH K PELICHUIO
MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUH.
[lycTh sinx = t, TOrJa HaIle YpaBHEHUE MPUMET BUJL: 2¢2 — St + 2 =10
D=25-4.2.2=9 +D=3
5—3 1

tl_

4 2

i

62



543 8
“=TT:
BepneMcs k ctapoii mepeMeHHOM:
sinx = % 1507051 sinr = 2,

1)sinx = % x = (—1)"oresin & + ®n, nes 2)sirnx = 2 YpaBHEHHE HE UMEET PELICHUH, T.K. 2 = 1
r= (-1 E +

OtBeT: x = (—17" E + =,

CDopMa NMpeacTaBJdCHUsd pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid pabOTa BBHINOJHEHA B IMOJTHOM O0OBEME C COOJIOJICHUEM
HEO0OXOIUMOM TIOCTIEOBATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIMCH U BBIYHCIICHHA.

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

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

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIIIOJIHEHA HE MOJHOCTBHIO U 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENIATh MTPABIIILHBIX BEIBOJIOB.

Tema 2.2 Tpuronomerpuyeckue ypaBHeHHs 1 HEPABEHCTBA
IIpakTuyeckoe 3ansaTue Ne 25
«Tpuronomerpuyeckue ypaBHeHHsI»
Hean padorbi: HayunThes pemars OJHOPOAHBIE TPUTOHOMETPUYECKHE YPABHEHUSI.

BeinosiHenne padoTsl crioco0cTBYeT (POPMUPOBAHUIO:

[1Py7 ymeHue oneprpoBaTh MOHATUSIMH: TOXKIECTBO, TOKIECTBEHHOE TIpeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMa YPABHEHUI M HEPABEHCTB, PABHOCHIBLHOCTh YPAaBHEHH, HEPABEHCTB U CHCTEM,
panroHaIbHbIE, UppanroHaIbHbIE, noKa3ateJbHbIE, CTETICHHBIE, JorapupMHUECKue,
TPUTOHOMETPUUYECKUE ypaBHEHUs, HEPABEHCTBA U CUCTEMbl; YMEHHE PEIIaTh YPaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JIMYHBIX TPUEMOB; PEIIaTh YPABHEHHUS, HEPABEHCTBA U CHCTEMBI C TIapaMETPOM;
IPUMEHATh YPaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI JUIsl PEIICHUs MaTeMaTHYeCKHX 337ad M 33134 M3
pa3aMYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

IIpy8 ymeHue cBOOOJHO OmEpUpPOBAaTh MOHATUSAMH: Tpaduk QyHKIMH, oOpaTHas QyHKUHS,
KOMITO3UIUS (PYHKLIMM, JWHEHHas (QYHKUMs, KBaJapaTuyHas (YHKIUS, CTENEHHas (QYHKUIMS C LEJIbIM
nokaszaTejieM, TpPUTOHOMETpudyeckue  (yHKIMH, OOpaTHblE  TPUTOHOMETpUYEcKHe  (YHKIIMH,
nokasareiabHass M Jorapupmudeckas (yHKIUU; yMEHHE CTPOUTh TIpaduku (QYHKIUH, BBITOIHATH
npeoOpa3oBaHus rpauKoB GbyHKIH;
YMEHHE HWCIOIb30BaTh Tpaduku (QYHKIHUN JUTSI U3yYSHHs TPOIIECCOB M 3aBHCUMOCTEH TPH pelIeHHH
3aja4 U3 JPYruX Y4eOHBIX IMPEIMETOB M M3 PEANbHOM JKU3HU;BBIpaKaTh (OPMYJIaMHU 3aBUCHUMOCTH
MEXy BEIIMYHHAMHU; yMeHHe CBOOOJIHO OTEPHPOBATH MOHITUSIMHU: YETHOCTD
(GyHKINH, TEPUOJUYHOCTh (DYHKIIMM, OTPAHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢byHknuu, HawOoIbIlee W HaWMEHbIee 3HAUYCeHUS (YHKIMA Ha TMPOMEXKYTKE, yYMEHHE IPOBOIUTH
uccieioBaHue QPyHKIUHY; YMEHHU €
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UCTOJb30BaTh CBOMCTBa M rpaduku (QYHKIUH A0 pelieHus YpaBHEHUH, HEPaBeHCTB M 3a/ad C
napameTpamu; n300pakaThb Ha KOOPAMHATHON IJIOCKOCTH MHOXKECTBA PEIIEHUH ypaBHEHHMH, HEPABEHCTB
U UX CUCTEM.

MarepuajibHoe o0ecrnieyeHue:

WNHnuBunyansHble 3a1aHKs, CIIPABOYHBIE MATEPUAIIbl, KOHCIIEKTHI JICKIIUIA.

3aganmue:

Pemire TpuronomeTpuueckue ypaBHCHHUS:
1) sin’x — Ssine - cosx + deastx =10

2) Tsin'y —4sinlx 4+ cos’x =0

2

3) fisin?x — Asing - cosy —eostr =1

4) Seas?x 4 Isinr - cosx 4 Isin’x = 2

HOpﬂ)I()K BbIITOJTHCHU A paﬁoTBl:
I.YCTaHOBI/ITe, SABJIACTCA JIX YPABHECHUEC OAHOPOJHBIM.

O0HOPOOHBIMU MPU2OHOMEMPUYECKUMU YPABGHEHUAMU HA3bIBAIOMCS VPAGHEHUS BUOA.:
mrite + Brosx =0

osin’y 4+ brosix + csine cosx =10

2. Ecnu ypaBHEHUe SBISETCS OJHOPOIHBIM YPaBHEHHEM MIEPBOTO MOPSAJIKA, TO pa3fenuTe 00e 4acTu
YpaBHEHHUS Ha rosx ¥+ [ mma sing * [

3. Ecnu ypaBHeHuUe SBISETCS] OJHOPOIHBIM YPaBHEHHEM BTOPOTO MOPSIKA, TO pa3AenuTe 00e 4acTu
YpaBHEHUS HA cos®x # 0 mwmi sinfx £ 0.

4. BBenuTe HOBYIO IEPEMEHHYIO U PEIINTE YPaBHEHUE OTHOCUTEIBLHO 3TON IEPEMEHHOM.

5. BepHuTtech K cTapoil nepeMeHHOM U pelInuTe MOoIyYUBIINECS IPOCTEUIINE TPUTOHOMETPUYECKUE
YpPaBHEHUS.

6. 3anuImmTe OTBET.

Xoa padoThi:

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

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

Pemenue:

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

€ro pelunTh, pa3acinM 00€e yacTH Ha cos®x + 0,

Zzin®x  Gsine - cosx

— i=10
cos?x c':_:lsz:r +
3HaeM, 4T == = tgx. 2tglx —Stgr +3 =0

BeneMm HoByto nepemenHyto. IlycTe tgx =t, TOr/a Halle ypaBHEHUE IPUMET BUJ;: 2t* — 5t + 3 =10
YuursiBaem O/13: = = ;—r+ N, nez.

2t —8t4+3=1
D=25-4.2.3=1,+D=1

-1
t = D 1
b = S4L_ e
a4

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

1) tgx =1 x = mretgl +mn, NeE ¥ = L—r+ TN, NES
2) tgx =1.5 x = oretgl. 5+ wn nel

"
OTEET: X = E+ T, x =oarckgl, 5+ wn, e
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2) dsintx — IsinZx + 2rostx =10

Chauana mpeoOpa3yeM apryMeHT , UCIIOb3Ysl (GOPMYJITbI IBOMHOTO apryMeHTa: sinlx = 2sirlx - cosx,
dsin ® o — fsine - cosx + 2eostc = 0

VYpaBHeHHE SBISETCS OJHOPOAHBIM TPUTOHOMETPUYECKUM ypaBHEHHEM BTOPOTO Mopsaka. YToOb

€ro pelInTb, pa3feauM o0e 4acTu Ha sinx # 0.
dein®r  bsinr ecosxr  2rostx

— + =
sintx sintrx sin i

[ et g

_— — z =
3HaeM, 4To _— = ctgx 4 — Brtge + 2otglx =10

BeneMm HOBYIO nepemenHyto. [lycTh stgx = t, TOT/1a HAIlIe ypaBHEHUE IPUMET BU;: 2t* — it +4 =10
VYuutsiBaem O/13: x £ =wn, neZ.

2P —ht+4=10

D=36-424=4 D=2

B—2
o =—=
L™ 4
B+2
g =—— =
2T 4

BepHemcs k cTapoil mepeMeHHOM:
ctgxr =1 wum ctgr =2

Detge =1 x = wrectgl +wn, nel xr= E+ T, MES
2)ctgx = 2 * = mrotgd + wn, nes

3
OTBeT: =E+m x = mrotgd 4w, e

3) Zsin’x+ Ssiny - cosx + costy =4

Pemenue:

ypaBHeHI/Ie IOKa HEC ABJIICTCA OJHOPOAHLIM, T.K. B HpaBOfI 4aCTH €ro BMCCTO HYJIA CTOUT 4.
HepeHeceM 4B IIpaByr0 4aCTb U IPUMCHHUM OCHOBHOC TPUTOHOMETPHUUICCKOC TOKICCTBO!:

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

—2z5in *x 4 Ssinee - eosy — Acosty =10
YpaBHeHI/Ie TCIICPb ABJIACTCA OAHOPOAHBIM TPUTOHOMETPUUYCCKUM YPABHCHUCM BTOPOTO IMOPALAKA.
Yro0BI €10 PENIUTH, PA3AEIuM 00€ YaCTH Ha cos®x # 0,
2 o
e e
—2tglx+ Stgxr —3 =10
2tglxr —Gtgr 4+ 3 =0
BBezieM HOBYIO IlepeMeHHYI0. I1ycThb tgx = t, TOr/Jia Hallle ypaBHEHUE OPUMET BUJL: 2t2 — 5t + 3 =00
VauteiBaem O/13: x = ;—r+ TN, NEE.

28 —5t4+3=1
D=25-4.2.3=1,+D=1

BepHemcs k ctapoli IepeMeHHOM:
tgr =1 wmm tgr =15

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

3
OTERT: X = E+ T, x =oarckgl, 5+ mn, e

4 5co5° x 4+  3sinr - cosx 4+ Gsin’x = 5
ypaBHeHI/Ie IIoKa HC ABJIACTCA OJHOPOAHLIM, T.K. B HpaBOﬁ JacThn €ro BMECTO HYJIA CTOUT 5.
[lepereceM 5 B MPaByIO 9acTh U MPUMEHUM OCHOBHOE TPUTOHOMETPHIECKOE TOKIECTBO:

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

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

sine =100 mm  3rosy + sie = 0
1) sine =0, x=mnnel
2) ~Beosy + sine =0

VYpaBHeHHE SBISETCS OJHOPOAHBIM TPUTOHOMETPUUYECKUM YpPaBHEHHUEM I1EPBOro nopsiaka. YToobl
€ro PelInuTh, pa3/ieIuM o0e 4YacTH Ha cosx + 0.
w.@cus:r: Finx

+ =
caosx cosx

Va4 tgr =10

tgxr = —\@
x = mrotg (—w@:l + o, neld

xr = —eretgy 3 + w0, nel
T
r= —§+ mn, NES
T
OTEET: ¥ = ®H, xr= —§+m*1, nES

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kputepun onenkn:

Ouenka "oTiM4HO' CTaBUTCA, €clid paboTa BBHINIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEe0oOXOIMMOM TOCTENOBATENbHOCTH JEHCTBHIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ouenka "Xopouo' cTaBUTCs, €CIM BBHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIMYHO", HO JOMYIICHBI
2-3 Heyouera.

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yJAbTaThl U BBIBOJBL, B XOJI€
MpOBeIeHUS pabOTHI ObUTH IOMYIEHbI OLITHOKH.

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

Tema 3.1. IIpousBogHast pyHKIMHN U ee IPUMEHEHHE

IIpakTuyeckoe 3ansaTue Ne 26

«YUnciaoBasi  MOCIEA0BATEIBHOCTb, CIHOCOOBI  €e  3aJaHHM#A, BbIYHCJICHHE  YJICHOB
nocJjenosareJbHocTH. [Ipenena nocienoBarenbnoctu. Haxoxaenue npeaesioB GyHKIum»
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esab padoThi:
1. HayuuThbcst BBIYHCTATD Mpeenbl (PyHKITUH.

v Ik £a
2.HayuuTbcs U30aBIsSTHCS OT HEONIPEACICHHOCTEH (EJ HH (—J

3.HayuuTbcs pemats 3aa4i, CBA3aHHBIE C YUCIOBOM MOCIE0BATEIBHOCTBIO.

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

[IPy9 ymenue cBOOOIHO ONEpPUPOBATH MOHATUSAMU: MOCIEAOBATEIBHOCTh, apudmMeTnyeckas
mporpeccusi, TeOMETpUYecKas Mporpeccusi, OECKOHEYHO YOBIBAaIOIIasi TeOMETpUYEcKas MPOTPEecCHs;
YMEHHE 3a/1aBaTh MOCIEA0BATEILHOCTH, B TOM YHCJIE C IOMOIIBIO0 PEKYPPEHTHBIX (DOPMYIL.

MarepunanbHoe obecnieyenne: VHauBuayanbHble 3aJaHus], CIPABOYHBIE MaTE€PHUAJIbl, KOHCIIEKTHI
JIEKLUH.

3aganue.
1) Pemuthb 3aaun Ha YKCIOBYIO MOCIIEA0BATEILHOCTb.
2) Boraucnuthb npeaesbl GyHKIui

3amanue 1 3amanue 2
1. HaﬁTI/I BOCHMOU YJIEH oCJIICAOBATCIBbHOCTH,
L 2.3 n. 6.1 2l _zx_a
27 1 4 n+41’ .hm'r_ﬂ.rzhr—iz
2. Haiitu HOMCP 4HncCjia 3 B ITOCJICAOBATCIIBHOCTH .
an+1 \ -1
Rﬂ = ﬂz 7 ].lm'r_:'l Z41
3. Belunciurs: .
lim (32 — 8x + 5 ; B +hx—d
.r—:—z[ + 5) 8.lim,_,, o
IS
4 limn ——
. z
LT ol ST+
Wlamsea | T
, xt-18 , Srel-2
S5.lim,_, a 10.lirm, 1

ITopsinok BbINOJHEHHS PadOTHI:

BHuMaTenbHO 03HAKOMBTECH C YCIIOBHEM 3aJJaHHUS.

[Tonp3ysich CBOMMM LIKOJIBHBIMU 3HAHUAMU (B CIydae 3aTpYAHEHUS BOCIIOJIb3YHTECh CIIPAaBOUYHBIMU
MaTepuagaMH), BBIMOJIHUTE 33/ JaHUE

Xox pa0doThI:

3amanme Nel
o in-1
1. JIeBATHIN YIIEH MOCIIeIOBATEIPHOCTH T = ( n3+!) paEes ?
2:9-1 17 17 17
PR 732 2-/183 2+/183
2. Howmep uncna 6, ABisItOLIErocs YWIEHOM MOCIEeI0BATENbHOCTU 6, = n° —5n paBeH?
fi=n-5n
né-3n-6=0
ﬂ1=6

f1;=-1 —TIOCTOPOHHUI KOPEHb T.K. HOMEP HE MOKET OBITh OTPUIATETLHBIM YHCIIOM.
Ortsert: N=6.
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3amanue No2
o X
HaI/I,Z[I/ITC Hpelleﬂbl Hpe,Z[BapI/ITeJILHO I/I363BI/IBIJ_II/ICI: oT HGOHpGI[eJIeHHOCTI/I (_DJ

. wiog gy L Ge-di(pedd L wee 1@ .

1. limy o wiogw (D.] _};E;E wle-gi ];';IE;.I% ' ];':IE% e ];':I_I;Iglz =2
: Z - . Ee—10 . . :

2. lim,,, S238 (—DJ = lim — 2l = ik 4 5) = L1 + 50 = lim(6) = &

-1 ] sl =D ) ) Pt
) e Xy x,= -4 {xl=—5

xf4dr—-5=10 {I1+I2=—5 == iy= 1
I Jerxr—fe—x (_[:-) -1 e o) arreda=x) 1 e i tr—atx
lm'r_]D - X - ,r]it:% Kl +a II—I:' - ,1:'1—1::-[& .r[:v II+J:'+VII—I:| _IIE%I ol E—.r:l -

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

Brerancaurts mpeaciibl UMCIOIUE HEOIIPEACICHHOCTD (E)

2 oo,2
2% zxf ax 4 2.1 4
4 1 2Rt alred Lot lipy 2o w2 e I otata Jjpy LEEEE _L_ 1
. lm-r—imua_,_gxz_,_zx_,_j__ I e P I it £ =Ham=°-=".
,t'—:lncl_3+_3+_3+_g x_:"x'4+.'r+x2+x3 Y=cad+ D+ D40 Y—ica 3 3
X X X X

H 2
2 3 2.1
22?327 ¥ gl

H 2

. 2% +3x° 1 ca B 3 H 3 B x 2 . 24+0+0 2

5 lim——= (—) = lim =% = limm +=* = lim = (— =t+o0
F—ica X 4 ca X—aca 4= X—aca ;+x_3 x—ea D+D

(0 B 3HAaMeHaTesIe MPUHUMAEM 332 OECKOHEYHO MAJTYIO BEJIUYUHY. )
®opma npeacTaBieHUs pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kputepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHUEM
HEOOXOMMOW TIOCIIEIOBATEILHOCTH ACWCTBUI; B OTBETE MPABHJIBHO M AaKKypaTHO BBIMOJHEHBI BCE
3aMKCU U BBIYUCIICHUA.

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

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHONW YacTH TaKOB, YTO MO3BOJISIET MONYYUTh MPAaBUIBHBIE PE3yAbTAaThl U BHIBOJBI; B XOJE
MpOBEACHUS PAaOOTHI OBUIA JOMYIIEHBI OIITHOKH.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIIM paboTa BBHIIOJIHEHA HE MOJHOCTBIO WIH 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIBHBIX BBHIBOJIOB.

Tema 3.1. IlpousBoanasi pyHKUMHU U ee IPUMEHEHHUe
IIpakTuyeckoe 3ansaTue Ne 27
«Haxoxk1eHue Npou3BOIHBIX M0 ONpeaeeHUI0»

Heabr padorbr: OtpabGoTarh ompeneneHue mnpous3BogHOW ¢(yHkuuu. Ilpumenars mnpasuiia
middepennrpoBanus. Hayuntbes HaX0IUTh MPOU3BOAHYIO B 3aJJaHHOM TOUKE.

BbinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHHIO:

[1P64 ymenue omepupoBaTh MNOHATUSIMH: (DYHKIMS, HENpepblBHAas (YHKIUSA, MPOU3BOAHAS,
nepBooOpasHasi, ONpeesieHHbIH MHTErpall; yMEHHUE HaXOJUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIUH,
HCIIOJIB3YA CIIPABOYHBIC MAaTCpUalibl; UCCICIOBATH B HpOCT@fIHIHX cirydasax q)yHKHI/II/I Ha MOHOTOHHOCTBD,
HaXoAWUTh HauOOJbIIME W HAUMEHbILIME 3HaueHWs QYHKUUH; CTPOUTh TIpaUKd MHOTOUYIEHOB C
MCIOJIb30BaHUEM allllapaTa MaTeMaTHYeCKOro aHalu3a; MPUMEHATh MMPOU3BOJIHYIO IIPU PEHICHUH 3ajad
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Ha JBW)KCHHE; PEIIaTh MPAKTUKO-OPUCHTUPOBAHHBIE 3a7]aui HAa HAUOONbIINE U HAMMEHbBIINE 3HAUCHUS,
Ha HaXO0XKJIEHUE MMYTH, CKOPOCTU U YCKOPEHHUS.

MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3aganme:
1. Haiinure v = (0], eerm v = %% —x
2. Haiigure 7" = (3), eom y = _i

3. Haiigure 7' = (5], ecm v = +x — 1

Iopsinok BbINOJIHEHHSI PAa0OTHI:
Brrunciienne npou3BoaHON GyHKIMK ¥ = f(%) MPOU3BOAMUTCS 110 OOILIEMY IPABUITY

muddepeHpoBaHus:

1) I[IpunaBas apryMeHTy X IpUpalleHHue Ax 1 MOJCTABIISAS B BRIpAKECHHE (QYHKIIMH BMECTO

aprymMeHTa X HapalieHHOe 3HaYCHHE X + Ax, HAXOUM HapallleHHOE 3HaueHUuEe QYHKIHUU: ¥+ Ay = f(x + Ax)

2) Brruurtas u3 HapalmcCHHOI'o 3HA4YCHUC (1)YHKI_II/II/I et ICPpBOHAYAIIBHOC 3HAYCHHUEC HAXOANUM

npupaiieHie QyHKIuu:

Ay = fix + Ax) — {(x)
3) Jenum npupamnicHre QyHKIMA Ay Ha IPUPAIIEHUE apryMeHTa Ax; T.e. COCTaBIIsAEM OTHOIIEHHE

ay _ fleled {0

i

e
4) Haxoaum mpezes 3TOro OTHOMICHHS MpH Ax — 0, T. e,

Ay fix + Ax) — £(x)
lim —= lim ———
A0 Ax  dxsb Ax

DTOT mpeaen U ecTh MPOU3BOAHAS OT QYHKINH ¥ = %)

Xoa paGoTsI:

1. Haiitu: v'{x), ecms v = 2x® — 3x

Haxoaum npon3BoaHy0 10 00111eMy MTPaBHITY:

1) w4+ Ay = 2{x+ 4x)® — Wz + Ax) = 2% 4 4wz 4+ 2{Ax)° — 3x — 3Ax

2) v+ Ay — v = 2ad+drAx + 204x)° — 3% — IAx — 2=+ 3 = dwAx + 2(Ax)7 — 3x

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

4) limy, p{dx + 2ax —3) =4 — 3

Haitném 3HaueHne mpou3BOAHON NIpH % = 3.
Fial=4.3-3=10

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

1) y+ay=pfx+ax

2) Ay =~z + dx — %

Ay WrdlE-x
) L=—r—
JLES i
. ay o, T T T forle - efarlae® wrlli-x o e _
ey yp 0 = Wiy g = = iy e e = g o e e = it e e =

1

, T
4) W e ~ o

1 L

Halizem 3HaueHne MPOM3BOIHOM B TOUKe % = 4, ¥ (4] = ES T

®opma npeacTaBaeHus pe3yJibTaTa: BHIIOTHEHHOE 3aJJaHNE

Kpurepum ouenku:
Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOJHOM O00BEME C COONIOCHUEM
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HEO0OXOIMMOM TIOCTIEOBATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIHHO M AKKYpPaTHO BBIMIOJIHEHBI BCE
3aMKCH U BBIYUCIICHUS.

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

Ouenka "yI0BJIETBOPUTEIBHO' 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/10BJIETBOPUTEJIBLHO' CTaBUTCS, €CJIU pad0Ta BBHIMOJHEHA HE TIOJHOCTHIO WK 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CAENATh MPABIIILHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE
IIpakTnyeckoe 3ansaTue Ne 28

«IIpaBuia u ¢popmyiasl 1TuddepeHunpoBanus, Ta6JIMIA NPOU3BOAHBIX YJIeMEHTAPHBIX
pyHkumii»

Heab padorbl: HayuyuThcs BEIYUCISTH IPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIHIA

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1P64 ymeHuwe omepupoBaTh MOHATHIMH: (DYHKIHS, HENpepbiBHAS (YHKIUSA, MPOU3BOIHAS,
nepBooOpasHas, OmpeeNeHHbI WHTErpait, YMEHHE HaXOAUTh MPOU3BOJHBIC AJIIEMEHTAPHBIX (PYHKIIMIA,
UCTIOJNB3Ysl CIPAaBOYHBIC MAaTEPHUAJIbl; HCCIEI0BATh B MPOCTEHIINX CiIydasx (pyHKIMH HA MOHOTOHHOCTH,
HAaXOJIUTh HAWOONbIIME W HAUMEHbIIWE 3HAaYeHUs (YHKUUN; CTpOUTh TpadUKd MHOTOUWICHOB C
MCIIOJIb30BaHUEM allllapaTa MaTeMaTU4YECKOro aHalu3a; MPUMEHATh MMPOU3BOJHYIO IIPU PELICHUH 3ajay
Ha JBW)XCHUE; pellaTh MPAKTUKO-OPUEHTUPOBAHHBIE 337aud HA HAUOOJbIINE U HAMMEHbIIINE 3HAYCHHUS,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHUS;

[1PG14 ymeHue BbIOMpaTh MOAXOMASIIUN M3yYEHHBIM METOJ AJs PELICHUs 3aJadud, pacrno3HaBaTh
MareMaThuyeckne (PaKThl U MaTEeMaTHYECKUE MOJEIHW B TPHUPOIAHBIX M OOIIECTBEHHBIX SIBJICHHUSIX, B
HUCKYCCTBE; YMEHHUE MPUBOAUTH MPUMEPbl MATEMAaTHUYECKUX OTKPBITUHA POCCUHUCKOW U MHUPOBOMU
MaTE€MaTHYECKOU HAYKH;

[Ipyl0 ymeHuwe omepupoBaTh MOHITHSIMH: HEMPEPHIBHOCTh (YHKIUU, ACHMIITOTHI Tpaduka
byHKIMM, TiepBas W BTOpas TMPOU3BOJAHAS (PYHKIUU, TEOMETPUYECKUA U (U3HUYECKUN CMBICI
MIPOM3BOIHOM, TEpBOOOpa3Has, OMNpeAeNeHHBIH HWHTErpall; yMEHHE HaXOJUTh ACUMIITOTHI Tpaduka
(yHKIMH; YMEHUE BBIYHUCIIATH TPOU3BOJIHBIE CYMMBI, TPOU3BEJICHHUS, YACTHOTO U KOMIO3UIUU (DYHKITHH,
HaxO0JIUTh ypaBHEHUE KacaTeJbHOU K rpaduxy byHKIUY;
YMEHHE HCIIOJIb30BaTh IPOU3BOJHYIO JJISi HUCCIENOBaHMS (QYHKUMH, Ui HAXOXACHWUS HaWIydIlero
pelieHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLUATbHO-d)KOHOMHYECKUX U (PU3MYECKHX 3ajadax, s
OTIpe/ieNIEHUs] CKOPOCTH U YCKOPEHUS; HAXOAWTh IJIOMAAM U 00bEeMbl (PUIyp C MOMOIIbIO MHTErpaja;
MPUBOJIUTH MPUMEPHI MATEMATUYECKOTO MOJECIMPOBAHUS C TOMOIIBIO AU PepeHIInaNbHBIX YPaBHEHUN.

MarepuanbHoe obecnieuenue: VHauBuayanbHble 3a/laHUs, CIPABOYHBIE MaTepHalibl, KOHCIIEKTHI
JIEKLUH.

3aganue.

1) Haiitu mnpousBonHble (YHKIUN HCNONB3ys MpaBWia BBIYUCICHUS U Ta0nuiy
MIPOU3BO/IHBIX 3JIEMEHTAPHBIX (PYHKITUIA.

2) Bpruucauth Mpou3BOIHYIO QYHKIIMU B TOUKE.

3aganne 1 3aganue 2
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1) v=Txt axi 43542, | 6) ftI=0,5t+0, 643405048, £(1)-7
) ynERIEE |7 fd-ogctes Hok

3) =3ctgetS -3 8) flad=2 F43¢,  £0).-7

4) v=(+2(2x-1 ), 9) flx I=cosw (1+site) 1"@)-?

5 i 10)  f=22 f)

ITopsinok BbINOJIHEHHSI PAa0OTHI:
1. BuumaTenbHO 03HAKOMBTECH C YCIOBUEM 3aJIaHUS.
2. Tlonb3ysch KOHCIEKTOM JIEKLIUN U CIPAaBOYHBIMHU MaTepHallaMy, BHIIIOJIHUTE 3aJaHHeE.

Xox pabdoThI:
3amanne Nel
Haiitu  mpousBoanple  (QYHKIMHA  MCHOJB3YsS  IpaBWja  BBIYMCICHHS W TaOIuUIly
MPOU3BOIHBIX 3JIEMEHTAPHBIX (PYHKITUI
Tabmuia npon3BOIHBIX OCHOBHBIX AJIEMEHTapHBIX (YHKIUH.

(Xn)r — nxn—l (eX)! _ ex (aX)! —a*lna (COS X)' =—-sinXx
(sin X)" = cos x 1 ax)’ = (tgx)’ =

(In) X (tg)"= cos? x cos’ X
£ =0,c—const; | x =1 e =

uzxv) =u=Vv

1 . . ’
(\/;),:2& (u v’) u'v+uv
[E] _uv+uy
=
\Y; \Y;
(log, x)' = ——
xlna

1 y=6x*-8x*+2x*-4
y' = (6x* —8x> +2x? —4)' = 24x® — 24x° + 4x;
o ¥Y=0x-4)*(x+2)
u=>5x-4; u'=5
Yy =(5x-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+L u' =5
'=(X—+lj “lvoox viop |oL2Xo2x4D)  2x-2x-2
2 : (2x)? ax2

u) _uv-u
v v?

21
4x? 2x2"
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SamanmneNe2
Brrauciuts npou3BoaHYI0 (PYHKITUN B TOUYKE.

y=3x>-8x"+9x* -4
Y (-1)=3 (-1 -8 (—1)*+9(-1)* —4 =—3 -8+ 9 -4 = 6.

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

(I)opMa NMpeacTaBJdCHusd pe3yjabTaTa: BbIIIOJIHCHHOC 3aJaHuC.

Kputepuu onenkmu:

Ouenka "oTJMYHO'" CTaBUTCA, €clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TIOCTIEOBATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3allMCH U BEIYUCICHHA.

Ouenka "'Xopomo' cTaBUTCs, €CIIM BBIOJHEHBI TPEOOBAaHHS K OIEHKE "OTJIMYHO", HO JOMYIICHBI
2-3 Henmoyera.

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJI€
MIPOBEJICHUS paOOTHI OBUIH JOIYIIEHBI OIIHOKH.

Ouenka "Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHOW YacTH PabOTHI HE IMO3BOJISET CENIATh MIPABIIIBHBIX BBEIBOJIOB.

Tema 3.1. IlpousBoaHasi pyHKIMHU U ee IPUMEHEHH e
IIpakTnueckoe 3ansaTue Ne 29

«IIpou3BoaHbIE CJOKHBIX QYHKIMID)
Iean padoTbl: HaydnuThCst BBIYUCIATH TPOU3BOIHBIE CIIOKHBIX (QYHKIUH

BeinosiHenne padoTsl crioco0cTBYeT (POPMUPOBAHUIO:

[1P64 ymeHue omepupoBaTh MNOHATUSIMM: (DYHKIHS, HENpepblBHAas (YHKIUSA, MPOU3BOAHAS,
nepBooOpasHasi, ONpeJeseHHbI MHTerpajl; yMEHUE HaXOJUTh NMPOM3BOJHBIE AJIEMEHTAPHBIX (DYHKIIMMH,
HCIOJIb3YSl CIPAaBOYHbIE MAaT€pUAJIbI; UCCIEA0BATh B MPOCTEHIINX ciy4yasX (YHKIMM HA MOHOTOHHOCTb,
HaxXoAWTh HauOONbIIME W HAUMEHbLIME 3HaueHWs QYHKUUH; CTPOUTh IpaUKd MHOTOUYIEHOB C
HCIIOJIb30BaHUEM allllapaTa MaTeMaTU4YeCKOro aHalu3a; MPUMEHSATh MPOU3BOJHYIO NP PELICHUH 3a]a4
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHUEHTUPOBAHHbIE 33/]aul Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYEeHUs,
Ha HaXO0)KJIEHUE ITyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymeHue BBIOMpaTh MOIXOASIINN HM3YUYEHHBIH METOJ JAJS pEIleHUs 3a/laud, pacro3HaBaTh
MaTemMathuueckue (akThl U MaTeMaTH4YEeCKHE MOJIEIM B MPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSAX, B
UCKYCCTBE; yMEHHE IPUBOJUTH NPHUMEPHl MAaTEMaTHYECKMX OTKPBITUM PpPOCCHUMCKOM M MHpOBOMU
MaTeMaTHYECKOW HAYKH;

IIpyl0 ymeHue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (YHKIMHM, ACHUMIITOTHI TIpaduka
byHKIMM, TepBas W BTopas MPOU3BOAHAS (YHKIUH, TEOMETPUUECKUH U (PU3UYECKH CMBICT
MIPOU3BO/IHOM, TMepBOOOpa3Has, ONpENEeNeHHBIH HHTErpayl; yMEHHE HaXOAMTh AaCHUMOTOTHI Tpaduka
(GYHKIIUHM; YMEHHUE BBIYMCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHMS], YACTHOTO U KOMIIO3UIIUU (DYHKIIMUH,
HaXOJIUTh YpaBHEHHE KacaTeJIbHON K rpaduxy byHKLINY;
YMEHHE HCIIOJIb30BaTh IMPOU3BOJHYIO MJISl HUCCIENOBaHMUS (QYHKIMH, Ui HaXOXIACHWUS HaWIyYIlIero
pelieHusi B NPUKIAAHBIX, B TOM YHCIIE COIMAIbHO-PKOHOMUYECKMX M (U3NYECKUX 3ajayax, s
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OTIpeIeTICHUs] CKOPOCTH U YCKOPEHUS; HAXOAWTh IJIOMAAN U 00beMbl (PUTYyp C TIOMOIIBIO MHTETpasa;
MIPUBOUTH IPUMEPHI MAaTEMATHYECKOTO MOACIIUPOBAHUS C TTIOMOIIIBIO AuddepeHITnaTbHbIX YPaBHEHUH.

MarepuanbHoe obecnedyenue: MHauBuIyaibHbIe 3aaHusl, CIIPABOYHBIE MaTEpHAIIbl, KOHCIIEKTHI
JICKITAH.

3aganue.

3aganme 1: Haiitu npowusBogHble (YHKIMHA HCHOJB3YS MpaBWIA BBIUMCICHUS W TaOIHILy
IIPOU3BO/IHBIX CIOXKHBIX (DYHKIIMH.

3aganue 2: Borancauts Npou3BOIHYIO (YHKIIMU B TOUKE.

3ananueNel 3ananueNe2

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

3)y=(e™" +kx) Ay =kigmx). y(-1)=7

5y =12 px™ —mx 6)y = ctg (px* —mx) L Y(2)=?

7)y = In(x* + px™) 8)y = Jmp* +kx. y1(.2)=2

9)y = log, (mx+k) 1O)y:(epx+k)*m_
y3)=? |

1)y = p*sin(kx+m) 12)y:k|z(c|z>s<;])x; J(3)=2

I'ne P — 4UcClIO 6y1(B B UMCHHU, M — 4YHUCJIO 6YKB B (baMI/IJ'II/II/I; K — 9H1CJIO 6YKB OT4YCCTBA.

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

Xoa pa0doThI:
3aganue Ne 1

Haiitu npousBojHble (QYHKIUI HCHONIB3ys NpaBUia BBIUUCIEHUS M TaONMIy MPOU3BOIHBIX
CIIOKHBIX (PYHKUINN

«ITpaBusa BbIYMCIIEHHUS M TAOJIUILY POU3BOJHBIX CIOXKHBIX (DYHKIIUN»

(u") =nu"u’ (sinu)" =cosuu’

(e") =e'u’ (cosu) =-sinu-u’

a')=a"Inau’ 1 U

@) (tu)' =———Uu'=—

COS” X COS“ U

1 u’ 1 u’

(Inu) ==u"=— (ctgu)' =——=—u'=-—
u u sin“u In“u
’ 1 ! U, 1 ’ u’

(log, u)' =——u’ = Wu)y =——u'=—

ulna ulna

1 y = (B%x® —4x)°;

' = (E8x —4) ) = 50322 — 4] (3x? — 4] =
= 5(3x% — d)* (Fr —4) = (302 — 200 (3x® — ) *,
o Y =sin(3x—x?)
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y (ain(3r — 22 = coa(3x — %) (3x — 2% =(3 — 22 cos(3x — x7.
3 Y =6In5x

y' = (10In 2x)’ =10(In 2x)’ =10-i-(2x)' _10-2 10
2X 2X X
3amanue Ne 2

BbrauciuThs npou3BoAHYIO (GYHKIUU B TOUKE.

1. v =(xri+ 6y, i3 =?
y' =zt =6)' = i

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

1 3 3

Y === e

dopma npeacTaBJieHUs pe3yJbTATAa: BHIIIOJIHEHHOE 33/1aHUE.

Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJIECHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii padOTa BHINIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MMOJYYUTh NPAaBUIbHBIE PE3YylbTaThl U BBIBOJBI; B XOJI€
MIPOBEJICHUS paOOTHI OBUIH JOIMYIIEHBI OITHOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBHIIIOJIHEHA HE MOJHOCTBIO UM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CSNIATh IPABHIILHBIX BBEIBOJIOB.

Tema 3.1. IlpousBoaHasi pyHKIMHU U ee IPUMEHEHH e
IIpakTuyeckoe 3ansaTue Ne 30
«I'eomeTpuyecKkue NPUIOKEHUS POU3BOTHOI»

Henab padorbi: HayuuThCcs COCTaBISATH ypaBHEHHME KacaTeIbHOM K JIaHHOM KpHUBOM B TOYKE
KacaHMsl; HAXOAUTh YIIoBOH K03 (PUIIMEHT KacaTeIbHOM, TPOBEACHHBIN K KPUBOM.

BeinosiHenune padoTsl crioco0cTBYeT (POPMUPOBAHUIO:

[1P64 ymeHue omnepupoBaTh MNOHATUSAMM: (DYHKIMS, HenpepblBHAs (YHKIUSA, MPOU3BOAHAS,
nepBooOpasHasi, ONpeeseHHbI MHTerpajl; yMEHUE HaXOJUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIHH,
HCIOJIb3YS CIPAaBOYHbIE MAaT€pUAJIbI; UCCIEA0BATh B MPOCTEHIINX ciy4yasX (YHKIMM HA MOHOTOHHOCTb,
HaxXxoJAuWTh HauOOJBIIME W HAUMEHbIIME 3HauyeHUs (QYHKUMHA; CTPOUTHh TIpaUKM MHOTOYJIEHOB C
MCIOJIb30BaHUEM allllapaTa MaTeMaTHYeCKOro aHalu3a; MPUMEHATh MMPOU3BOJIHYIO IIPU PEHICHUH 3ajad
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHEHTUPOBAHHbIE 33/jaui Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYEeHUS,
Ha HaXO0XKJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymeHue BBIOMpaTh MOIXOASIINN M3YUYE€HHBIH METOJ JAJS peIleHUs 3a/laud, pacro3HaBaTh
MaTemMaThuyeckue (akThl U MaTeMaTH4YEeCKHEe MOJIEIM B MPUPOJHBIX U OOIIECTBEHHBIX SIBICHHUSAX, B
UCKYCCTBE; yMEHHE IMPHUBOAMTH HPHUMEPbl MAaTEMAaTUYECKUX OTKPBITHH POCCHICKOH M MHPOBOM
MaTeMaTHYECKOW HAYKH;

IIpy8 ymeHue cBOOOJHO ONEpUPOBATh MOHATUSAMH: Tpaduk QyHKIMH, oOpaTHas QyHKUHS,
KOMIO3UIMS (QYHKUMH, JTUHEHHass (QyHKUMS, KBaapaTuyHass (QYHKUMs, CTeNeHHas (YHKIUS C LENIbIM
nokaszaTejieM, TpPUTOHOMETpudeckue  (yHKIMH, OOpaTHblE  TPUTOHOMETpUYECKHE  (YHKIHH,
noKasareibHass M Jorapupmuyeckas (GYHKIUU; yMEHHE CTPOUTh TIpaduku (GYHKIHUHM, BBITOIHATH
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npeoOpa3oBaHus rpauKoB GbyHKIH;
YMEHHUE HCHOIb30BaTh Ipauku (QYHKUMHA IS U3ydeHHs] IPOLECCOB M 3aBHUCUMOCTEH NpH pEILIEHUU
3ajad U3 JpYrux y4eOHBIX MPEIMETOB U M3 PEalbHON XU3HH; BhIpakaTh (hopMyraamMHu 3aBUCUMOCTH
MEX]y BEJIMYMHAMU; yMeHHue CBOOOIHO ONEPUPOBATH MOHATHAMHU: YETHOCTb
(GyHKINH, TEPUOTUIHOCTD (DYHKIIMH, OTPAHUYCHHOCTh (DYHKIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
¢GbyHkuuu, HauOosbllee M HauMEHblee 3HAaueHUs (YHKIMHM Ha INPOMEXYTKE, yYMEHUE IPOBOIUTH
UcclieIoBaHne (PYHKINH; yMeHHue
UCIOJb30BaTh CBOMcTBa M rpaduku (QyHKUIUN A8 pelleHus YpaBHEHUI, HEpaBeHCTB M 3alad C
napameTpamu; u300pakaTh Ha KOOPAMHATHON MJIOCKOCTH MHOXKECTBA PELICHHH ypaBHEHUH, HEPABEHCTB
U UX CUCTEM;

[IPyl8 yMmeHue MoOIENMpPOBATH peaJbHBIE CHUTYyallUd Ha $3bIKE MAaTEMAaTHKH;, COCTaBIAThH
BBIP)KEHUS, YPAaBHEHUs, HEPABEHCTBA M UX CHUCTEMbI 10 YCIOBHUIO 3a/la4M, UCCIIEOBAaTh MOCTPOCHHbIE
MOJICJI C KCIOJB30BAaHMEM amIapara aiareOpbl, HHTEPIPETUPOBATh MOJIYYECHHBIH pe3yJbTaT; CTPOUTH
MaTeMaTHYeCKHUe MOJIENIN € TOMOILBIO T€OMETPUYECKUX MOHATUI M BEJIIMYMH, PellaTh CBSI3aHHbIE C HUMHU
NPAaKTUYECKHE 3a/1a4M; COCTaBISATh BEPOSTHOCTHYIO MOJIENb M HHTEPIPETHPOBATH IMOTYyYCHHBIH
pe3yabTaT; pelaTh NPUKIAAHBIE 3a7ayd CPEJACTBAMHM MAaTEeMAaTHYECKOIO aHajliu3a, B TOM 4YHCIe
COIMAIBHO-IKOHOMUYECKOT0 M (PU3UYECKOTr0 XapaKTepa,

IIpyl9 ymeHue BbIOMpaTh HOAXOMALIMHA METOX JUISl PEUICHMs 3aJa4yM; NOHUMaHHE 3HAYUMOCTHU
MaTeMaTHK{ B U3YYEHHH IPUPOJHBIX M OOIIECTBEHHBIX NPOLIECCOB M SBICHUH; YMEHHE PaclO3HABAThH
IPOSIBJICHUE 3aKOHOB MAaTEeMAaTUKU B MCKYCCTBE, YMEHHE MPHUBOAMTH IPUMEPHl MaTEeMaTHYECKUX
OTKPBITUHA POCCUMCKON M MUPOBOM MaTEMaTUYECKON HAYKHU.

MatepuajibHoe o0ecnieyeHue:

WupuBuyanbHbIEC 3aJaHNs, CIIPAaBOYHBIE MAaTEPUAIbl, KOHCTIEKTHI JICKIHA.

3ananne:

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

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

3. CocraBbTe ypaBHEHHE KacaTeIbHON K KPUBOH ¥ = sin3x B TOUKe (E DJ.

IMopsiiok BbINOJIHEHUS PA0OTHI:

1. 3HaueHne NPOM3BOAHON (YHKIMH ¥ = fix) TPH x =z, PaBHO YIJIOBOMY KOI(PQPHUIHEHTY
KacaTeJIbHOW, TMPOBEACHHOM K KpHUBOM ¥ = f(x) B €& Touke ¢ aOcuucco = , T.€.
k= y gl = flrg) = tan o
I %-yTOJl MEXKy KacaTeIbHON K KPUBOW B TOUKE My (i) M MOJIOKUTEIbHBIM HAIPABJIECHUEM OCH [, .

2. YpaBHEHHE KacaTeIbHON K KPHUBOH ¥ = f(x) B TOUKE UMEET BUI Y — vy, = F gl — ).

3. HampaBiienue KpuBOH B KaXKIIOW TOYKE ONpEACISETCS HAIpaBICHUE KacaTeIbHOW K HEH B ATOM
TOYKE, MMOATOMY I HAXOXKJICHHS YIJla HAaKJIOHHOW KPHMBOM B JAaHHOM TOYKE HAJAO BBIUYMCIMTH YIOJI
MEK]1y KacaTeJIbHOMW, MPOBEICHHON B 3TOM TOYKE, U OCBIO.

Xox padoThI:
1. Haiitn yrom Haknona k ocu ¢, KacaTeIbHON NPOBEAEHHOM K KPUBOM ¥ = sinx B TOYKE
="
-HaliJieM IPOM3BOIHYIO0 (DYHKIIMIO ¥ = sinx 3= cosx

) o ' 1
-Hali/IeM 3HAUEHUE POU3BOIHON B TOUKE % =7 ¥ (:—r) =cosT =+

o o 1
-TaHI'CHC yTI'JIa HAKJIOHA KaCaTCJIIbHOU B JTdHHOU TOYKEC paBCH k=tgo | OTKYyHa = orc tg; £ 26,6°

2. [Ton xakumu yriaamu napadona y = x? + x TepeceKaer och Gy ?

'HaﬁﬂeM TOYKH NICPCCCUCHUA Hapa60JILI C OCBHO Gx, pemuB CUCTCMY
— .2 '

y=xitx _ {[—1: 0)

{ y=0 - lmmo
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-ITapabona mepecekaer och @, B Toukax All:01:0(0:0) . Haiigém yrioBsle KO3 QOHUIHEHTHI
KacaTelbHBIX K Mapadoie B 3TUX TOUKax

y=(x 4l =2r+ k=210 4+1=-1 kM =2-041=1

- BBIUHCIWIM YIJIBI % 2 %; , oOpa3dyeMble KacaTelbHBIMH B TOYKaX IMepecedeHus: mapadoibl ¢
OCbIO . tg oo, = —1, 06, = 135 tg o, = 1,00, = 45°

3. CocrtaBbTe ypaBHEHUE KacaTEIbHOU K KPUBOM v = 3x? — x B TOUKE xp = —1

-HaAEM NPOU3BOJHYIO KDUBOU B TOUKE i

y=0Br—xl'=fr-1;y1-1) =6(-11-1=-7

-HalZIeM KOOpAMHATY TOYKU KaCaHUS:

y(—1) =30-1) — (1) =4 M{-1:4)

-I0CcTaBUM B (OPMYIly YpaBHEHHS KacaTelbHOM:

v—4=—T(x4+1)

v—d4=—Tr -7

Tx 4+ v+ 3 = 0 — ppasuenue xacamensnotl

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHHe

Kpurtepun ounenku:

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

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

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS padOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABUIIBHBIX BBHIBOJIOB.

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE
IIpakTnueckoe 3ansaTue Ne 31
«O0masn cxema uccJae0BAHNA PYHKIHN»
Iean padorbl: HayunThcs uccneoBaTh GYHKINU C TOMOIIBIO TPOU3BOAHON U CTPOUTH IPaUKH.

BeinosiHenne padoTsl crioco0cTBYeT (POPMUPOBAHUIO:

[1P64 ymeHue omepupoBaTh MNOHATUSIMH: (DYHKIMS, HeNpepblBHAas (YHKIUSA, MPOU3BOAHAS,
nepBooOpa3Hasi, ONpeaesieHHbI MHTErpall; yMEHHE HaXOJUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIHH,
WCTIONB3Ys CIPAaBOYHBIE MAaTEPHANbl; HCCIEIOBATh B MPOCTEHINX CiTydasXx (pyHKIMH HA MOHOTOHHOCTH,
HaXoAWTh HauOOJbIIME W HAUMEHbILIME 3HaueHWs QYHKUUH; CTPOUTh TIpaUKd MHOTOUYJIEHOB C
WCTIOJIh30BaHUEM arliapata MaTeMaTHYECKOTO aHajK3a; IPUMEHSTh MPOU3BOAHYIO NIPY PEIICHUH 3a/1a4
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHUEHTUPOBAHHBIEC 33/jaul Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYEeHUS,
Ha HaXxO0XJIEHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

[1P614 ymeHue BBIOMpaTh MOIXOISAIINN M3YYEHHBIH METOA I PEIIeHUs 33Ja4yH, Pacro3HaBaTh
MaTeMaTHdeckue (akThl M MaTeMaTHYECKHE MOJENM B TPUPOJHBIX W OONICCTBEHHBIX SBICHHUSX, B
UCKYCCTBE; yMEHHE IMPHUBOAMTH MPUMEPbl MAaTEMAaTUYECKUX OTKPBITHH POCCHICKONH M MHPOBOM
MaTeMaTHYECKOU HAYKH;

IIpy8 ymeHue cBOOOJHO oOmepUpOBaTh MOHATUSAMH: Trpaduk QyHKIMH, oOpaTHas GyHKUUS,
KOMIO3UIMS (QYHKUMH, JUHEHHas (QyHKUMS, KBaapaTuyHass (QYHKUMs, CTeNeHHas (YHKIUS C LENIbIM

76



mokaszaTejieM, TpPUTOHOMETpudeckue  (YHKIMM, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
MoKazaTenbHass W Jorapudmudeckas (QyHKIIMH; YMEHHUE CTPOUTH Trpaduku (YHKIHUHA, BBIMOIHATH
npeoOpa3oBaHus rpauKoB GbyHKIH;
YMEHHUE HCHOIb30BaTh Ipaduku (yHKUMH JUIsl U3y4EHMs] IPOLIECCOB M 3aBUCUMOCTEH NpHU PELICHUU
3aa4 U3 JPYrux y4eOHBIX MPEIMETOB W M3 PEaTbHON XU3HH, BBIpakaTh (hopMynamMu 3aBUCUMOCTH
MEX]y BEJIMYMHAMU; yMeHue CBOOOJIHO ONEpPUPOBATH MOHATUSAMU: YETHOCTb
(GyHKIMH, TEPUOIUYHOCTh (DYHKIIMH, OTPAHUYCHHOCTh (DYHKIIMM, MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM
¢GbyHkuuu, HauOosbllee M HauMEHbLee 3HAaueHUs (YHKIMM Ha INPOMEXYTKE, YMEHUE IPOBOIUTH
uccleIoBaHue (PYHKINH; YMEHHU €
UCIOJb30BaTh CBOMCTBa M rpaduku (QyHKUUH A8 pelieHus YpaBHEHUH, HEpaBeHCTB M 3aJad C
napameTpamu; u300pakaTh Ha KOOPAMHATHOMN MJIOCKOCTH MHOXKECTBA PELICHHN ypaBHEHUH, HEPAaBEHCTB
U UX CUCTEM;

[Ipyl0 ymenue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (PYHKIMHM, ACHMIITOTHI TIpaduka
GbyHKUMH, mepBas M BTOpas NPOM3BOAHAS (YHKIMH, TEOMETPUYECKHH M (PU3UYECKUH CMBICH
MIPOU3BOJIHOM, TEpBOOOpa3Hasi, ONpPENENCHHBI HHTErpall; yMEHHE HAXOAWTh ACHMIOTOTHI Tpaduka
(GYHKLIMHU; yMEHUE BBIYMCIATH IPOU3BOJHBIE CYMMBI, IPOM3BEAECHNUS, YACTHOIO U KOMIIO3ULIMH (PYHKIUII,
HaXO/IUTh ypaBHEHHE KacaTeJIbHON K rpaduxy byHKINY;
YMEHHUE HCIIOJb30BaTh IMPOU3BOAHYIO Ul HCCIEAOBaHMS (DYHKIMH, I HAXOXKACHUS HAWIYYIIEero
pemieHusi B TPUKIAAHBIX, B TOM YHCIIE COLHMAIBHO-DKOHOMHUYECKHX M (U3NYECKHX 3ajadax, s
OIpEeJIeJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOIIAAN U 00bEeMbl (PUIyp ¢ HOMOIIBIO MHTErpana;
MPUBOANUTH IPUMEPHI MATEMAaTHIECKOTO MOJISIIMPOBAHUS C MOMOIIBIO0 TU(PepeHIINaTbHBIX YPaBHEHUH;

[IPy18 ymeHue MonenupoBaTh peajibHbleé CHUTyallUM Ha $3bIKE MAaTEeMaTHKH; COCTaBIIATh
BBIPO)KCHUS, YPABHECHUS, HEPABEHCTBA M MX CHCTEMBI MO YCJIOBHUIO 33/1a4M, UCCIIEAOBATh MOCTPOCHHEIE
MOJIEJI C HCIOJb30BAaHHMEM ammapara aiareOpbl, MHTEPIPETUPOBATh HOJIYYEHHBIH pe3yJbTaT; CTPOUTH
MaTeMaTHYECKHUE MOJIENIU C MTOMOIIBI0 TEOMETPUIECKUX MOHATUI M BEJIMYHH, PELIaTh CBSI3aHHBIE C HUMHU
IPAKTUYECKHE 3a/lauM; COCTaBIATb BEPOSTHOCTHYIO MOJIENb M HMHTEPIPETUPOBATH IOJYyYCHHBIH
pe3yibTaT; pemaTh MPUKIAJAHBIE 3aadydl CPEJACTBAMH MAaTeMAaTHYEeCKOro aHaln3a, B TOM YHCIE
COLIMAJIbHO-9KOHOMHUYECKOT0 U (PU3MUECKOT0 XapaKkTepa;

[Ipyl9 ymeHue BbIOMpaTh MOAXOMSANIMKA METON JUISl PEUICHHs 3a/Ja4d;,; MOHWMaHWE 3HAYUMOCTH
MaTeMaTHUKU B U3YYEHHM HPUPOAHBIX M OOIIECTBEHHBIX NMPOLIECCOB M SIBJICHUH; YMEHHE paclo3HaBaTh
MPOSIBJICHWE 3aKOHOB MAaTEMAaTUKA B KCKYCCTBE, YMEHHE MPHBOAHWTH IPHUMEPHl MaTeMaTHYECKHX
OTKPBITUNA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

MatepuaibHoe obecnieuenue: VHIUBUAyanbHBIC 33aJaHUs, TAOMUIA TPOU3BOTHBIX, KOHCIEKTHI
JIEKLIUH.

3aganue:
HccnenoBath GyHKIMIO U TIOCTPOUTH €€ IpaduK:
1) flad =x?—12x;
3
2) flad =

7-x2"

Kparkue Teopernyeckue cBeJeHHA:

AAroput™ uccienoBaHus QYHKIIMU HA MOHOTOHHOCTb U 9KCTPEMYMBI:

1) Haiitu npou3BOAHYIO GYHKIINU.

2) Haiitn KpuTHYECKUE TOUKH.

3) OTMETUTh KPUTUYECKUE TOYKM HA YHUCIOBOM INpPSMOW M ONPEAEIUTh 3HAK IPOM3BOJHON Ha
Ka)kJIOM UHTEPBAJIE.

4) 3amucaTth MHTEPBAJIBI, HA KOTOPBIX QYHKIUS Bo3pacTaet f (x) = 0 u yobIBaer ' (x) = [.

5) BeimucaTh TOUKHM 3KCTpEMyMa U BBIUMCIUTH 3HaU€HUsI (QYHKIUU B HUX.

Anroput™m uccnenoBaHus QyHKIIMH Ha BBITYKIOCTh M TOUKHU Mepernoa:

1) Haiit BTOpYIO NpOU3BOJHYIO.

2) Haiitu TOYKH, B KOTOPBIX BTOpPast IPOM3BO/IHAsL PaBHA HYJIIO WIH HE CYILECTBYET.
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3) OTMETUTh ATH TOYKM HA YHUCIOBOM NpPSIMOM M ONpPENENIMTh 3HAK BTOPOW NPOM3BOAHON Ha
Ka)XJIOM UHTEpBAJIE.

4) Ecnu f"(x) =0, To rpaduk BeIMyKIIbII BHU3. Ecu 7 () = 0, To rpaduK BBITYKJIbINA BBEPX.

5) Boruncnuth 3HaueHust PyHKLINUU B TOUKAX neperuoa.

ACHUMITOTBI MOTYT OBITh BEPTHUKAIbHBIMH, TOPU30HTAIHHBIMHI U HAKJIOHHBIMH.

Ecmu limy.,, f(x) =, TO npsAMasiz = & SIBISETCS BEPTUKAIBHON aCUMIITOTOM.

VYpaBHeHHE HAKJIOHHON aCUMIITOTHI OyZleM UCKaTh B BUJIE ¥ = kx + &

ITopsinok BbINOJIHEHHSI Pa0OTHI:

1. 3anumuTe QyHKIHIO.

2. Hcnonb3ys o0myto cxemy, uccienyinre GyHKIuro.

3. Ilo pe3ynbraTam ucciea0BaHUs MOCTpoiTe rpaduk GyHKIIH

Xopn padoThl:

UccnenoBath QyHKIHIO ¥ = x? — 6x® + 9x — 3 ¥ MOCTPOUTH TpaduK.

-(pyHKIHMS onpeiesieHHa Ha BCEH YMCIIOBOM MpsiMoit: Dix): x € (—worwa)

-JTaHHAs byHKIHSA HE SIBJISICTCSI HU YETHOM, HU
HEYeTHOM: yi—x) = (—x)? — 6(—x)? + 0(—x) — 3 = —x —6x? —Ox — 3 = —(x? + 6x? + O + 3} = —y(x)

-HalaéM TOYKy mepecedeHus rpaduka ¢ oceio Oy , mojoras x=0 , HOIy4uM y¥= —3 TOUKH
nepecedeHus rpaguka ¢ Ocblo 'y B JAHHOM ClTydae HAWTH 3aTPyTHUTEIBHO.

-HaAEM NPOU3BOHYIO: ¥ = (x? — fx? 4+ 9x —3) = 3x? —12x + 9

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

¥2—dx+3=0x =1L;x, =3

-uccueayeM GyHKIMI0 HAa MOHOTOHHOCTD

+ - +

v

1 3
(—ea: 1)m (3; co) rpaduk QyHKIMK Bo3pacTaer, (1: 3)-yObiBaeT
-uccreayeM QyHKIUIO Ha SKCTPEMYM:
w1} =1-6+9—3=1A(L 1)Touma max
w(3) = 27 — 54+ 27 — 3 = —3, B(3: —3)To=ma min

-~UCIIOJIB3Y4 IMOJTYYCHHBIC TAHHBIC CTPOUM HCKOMBIH l"pa(bI/IK.

[ =R ]
T —

[SEY
T,

[RE
f—

L~
H‘H"‘--

®opma npeacTraBiaeHus pe3yJbTaTa: BHIIOJIHEHHAs padoTa

Kpurepum ouenku:
Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
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HEO0OXOIMMOM TIOCTIEOBATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIHHO M AKKYpPaTHO BBIMIOJIHEHBI BCE
3aMKCH U BBIYUCIICHUS.

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

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh MPaBUIbHBIE PE3yAbTaThl U BBIBOJBI; B XOJ€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

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

Tema 3.1. IlpousBoanasi yHKIMH U ee IPUMEHEHHUe
IIpakTnyeckoe 3ansaTue Ne 32
«HUccaenoBanue pyHKUMA U ocTpoeHue rpagpukoB GyHKIUID)

Heas padorbl: Hayuntbes uccnenoBarh GYHKIHA U CTPOUTH UX TPadUKH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1P64 ymeHme omnepupoBaTh MOHATUAMHU: (QYHKIUS, HENpepbiBHAas (YHKIUSA, ITPOU3BOIHAS,
nepBooOpasHasi, ONpeesIeHHbI MHTErpajl; yMEHUE HaXOJUTh HMPOU3BOJHBIE 3JIEMEHTApHBIX (YHKLHUH,
WCTIOJB3Ysl CIPABOYHBIC MAaTEPHUANIbl; HCCIEI0BATh B MPOCTEHIINX CiTydasx (PyHKIMH HA MOHOTOHHOCTH,
HaxoAuTh HauOOJbIIME W HAUMEHbUIME 3HAYeHUs (QYHKUUH; CTPOUTHh TIpadUKy 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 YCKOPEHHUS;

[1P614 ymeHue BbIOMpaTh MOAXOASAIINI M3YYEHHBIH METOX JAJIS pElIeHUs 3a/lauM, paclo3HaBaTh
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, TPUTOHOMETpudyeckue  (yHKIMH, OOpaTHble  TPUTOHOMETpUYecKHe  (YHKIIHH,
noKasarenbHass M Jorapupmuyeckas (yHKIUU; YMEHHUE CTPOUTh TIpaduku (QYHKIUH, BBIIOJIHATH
npeoOpa3oBaHus rpapuKoB GbyHKIM;
YMEHHE HCIOIb30BaTh Tpaduku (QYyHKIHN JUTSI U3yYEHUS MPOIECCOB M 3aBUCHMOCTEH TNPH PEUICHUU
3ajja4 U3 JPYrux y4eOHBIX MPEIMETOB U M3 PealbHON *XHM3HH; BbIpakaTh (hopMyaamMHu 3aBUCUMOCTH
MEXy BEIIMYHMHAMHU; yMeHHue CBOOOJIHO ONEePHPOBATH MOHATHIMHU: YETHOCTD
(GyHKINH, TEPUOJUYHOCTh (DYHKIIUHM, OrpaHUYEHHOCTh (DYHKIIMU, MOHOTOHHOCTb (DYHKIIUH, 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;

IIpyl0 ymeHue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (QYHKIUHU, aCUMMTOTHI Trpaduka
GbyHKIMK, TIepBas W BTOpas NpPOW3BOMHAS (YHKIMHA, TEOMETPUYCCKHH W (PU3UIECKUH CMBICT
MIPOU3BO/IHOM, TMeEepBOOOpa3Has, ONpENEeNeHHBIH HHTErpajl; yMEHHE HaXOAMUTh AaCHUMOTOTHI Tpaduka
(GYHKINW; YMEHUE BBIYUCISATH TIPOU3BOIHBIE CYMMBI, IPOM3BEICHUS, YaCTHOTO M KOMIIO3HIINHU (DYHKIIHH,
HaXO/UTh ypaBHEHHE KacaTeJIbHON K rpaduxy ¢GyHKIMH;
YMEHHE WCIIOJIb30BaTh IMPOU3BOAHYIO [UIS HWCCIEAOBAaHUS (DYHKIMH, Ui HAXOXKIACHUS HAMIYYIIETO
pelieHuss B NPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-PKOHOMHUYECKMX M (U3NYECKUX 3ajayax, s
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OTIpEJICNIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOMIAIN U 00BEMbl (PUTyp ¢ MOMOIIBIO MHTErpana;
IPUBOAUTH IPUMEPBI MATEMAaTUUYECKOT0 MOJIEIMPOBAHUS C TOMOIIBIO JU(PepeHIINaTbHBIX YPaBHEHUN;

[IPyl8 yMeHune MoJenupoBaTh pealbHbIE CHUTyallUM Ha $3bIKE MaTEMaTHKH; COCTaBIATh
BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHCTEMBI 10 YCJIOBHIO 33J1a4M, MCCIEA0BATh MOCTPOCHHBIC
MOJICJI C KCIOJB30BAaHMEM amIapara aiareOpbl, HHTEPIPETUPOBATh MOJIYYECHHBIH pe3yJbTaT; CTPOUTH
MaTEMaTUYECKUE MOJEIIN C IIOMOILIBIO T€OMETPUYECKUX MOHATUI U BEJIMYMH, PEIIATh CBSI3aHHBIE C HUMH
IIPAaKTUYECKUE 3aJa4d; COCTABIIATh BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH IOJYYECHHBIN
pe3yJsbTaT; pelarb IPUKIAJHBIE 3aJa4d CPEACTBAMM MAaTE€MaTHYECKOrO aHaln3a, B TOM YHUCIIE
COIIMANIEHO-9KOHOMHYECKOTO U (PM3MUECKOTO XapaKTepa;

IIpyl9 ymeHue BbIOMpaTh HOAXOMALIMH METOX JUIsl PEUICHUs 3aJadyM; NOHUMaHHE 3HAYUMOCTHU
MaTeMaTHUKU B U3YYEHHH HPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SBICHUH; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3AaKOHOB MATE€MaTUKH B HCKYCCTBE, YMEHHE IIPUBOIUTH IIPUMEPHl MaTEMaTUYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

MarepuanbHoe ob0ecniedenne: VHauBuayanbHble 3aaHus, CIPABOYHBIE MAaTEPHUAIIbl, KOHCIIEKTHI
JEKLHUN.

3aganme: VccnenoBarh (yHKIMIA U IOCTPOUTH CXEMATUYECKH UX TPApUKH.

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

HOpﬂIlOK BbIIIOJTHCHU A paﬁoTbI:
BaumartenrHO 03HAKOMBTECH C YCJIOBUECM 3adaHU.
HOJH)?;Y?ICI) KOHCIICKTOM JIGKHI/Iﬁ " CIIPaBOYHBIMH MaTCpHuajlaMu, BBIIIOJIHUTEC 3aJaHUC.

Xoa padoTsl

[ToHsiTHE MPOU3BOAHON MO3BOJISET MPOBECTH MOAPOOHOE MCCenoBaHNe (PYHKIIMHA C 1eTbi0 0olee
TOYHOT'O MOCTPOCHUS X IPAPUKOB.

PaccmoTpum anroputm rccnenoBanus QyHKIUHI:

1) HaiiTu oOnacTh onpeaeneHus QyHKINY,

2) uccienoBarh GYHKIHIO HA YETHOCTh U HE YETHOCTb;

* Ecmu ana QyHKUMM BBITOJTHSETCS PAaBEHCTBO f(—ix) = flx), To maHHass (QYHKIUS SBISETCS
yeTHOU. CreoBaTenbHO, rpaduk GyHKIIMH CHMMETpUUYeH OTHOCUTENbHO ocu (OV).

sEcnmu 1ns QyHKIMM BBIOMHSIETCS PaBEHCTBO f(—x) = —f(x), TO naHa QYHKIUS SBISETCS
HeueTHOH. CrieoBaTenbHO rpaduk GyHKIMM CHMMETPUYEH OTHOCUTEIBHO Havasa koopauHar (0;0)

"Ecmu f{—x) # flx) u f(—x) £ —f(x), To nmanHas QyHKus sBisieTcs QyHKIMEH oOiero Buaa u
CBOMCTBOM CUMMETPUYHOCTH JIaHHAsI (PYHKIUS HE 00magaeT

3) HalTH MHTEPBAJIbl MOHOTOHHOCTH (DYHKIIHH;

= Haiitu npou3BoIHYIO QYHKIIHH.

= [IpUpOBHATH MPOU3ZBOAHYIO K HYJIFO U PELIUTH ITOJIYYEHHOE YPaBHEHUE.

= OTMeTuTh HaWJEHHbIE KOPHM YpaBHEHHS Ha KOOpJIWHATHOW MpsMOW, pa3douB e€ Ha
MIPOMEKYTKH.

= HaiiTn 3HaK NpOU3BOAHON HA KaXKJIOM U3 MOITYYEHHBIX TPOMEXKYTKOB.

) | + N ) ), mpr e (onyy JU g s
|

e oz T I E g )T, mpax €03 %)

4) HaWTH SKCTpEeMyMBbI (DYHKIINH;
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lle_ 7
min max
Tinin = X1
Ifi"l.llx = IE
5) HaiiT 3HaueHHE (PYHKIMU B KPUTHYECKUX TOYKAX U B TOUKAX IKCTPEMYyMa,;
6) HATH TOYKU MEPECCUYCHHUS C OCAMH KOOPJUHAT M, BO3MOYKHO, HEKOTOPBIC IOMOJHUTEIbHBIC
TOYKH, YTOUHSIOMKUE Tpaduk QyHKINY;
7) moctpouth rpaduK GUKIKH.
Samanue Ne 1
1) Uccnenyiire GhyHKIuIO U moctpoiite e€ rpaduk y =1+ 2x? —x*;
2) Onpenenum 4eTHOCTh
f(—X) =1+ 2(=x)* = (-x)*=1+2x* = x* = umeen f(-x)=f(x)=>
(GbyHKIMS YeTHas U ee Tpauk CUMMETpUYeH OTHOCUTEIRHO ocu (OY).
3) Haiinem npousBoiHyO
f'(x) = (1+2x* —x*) = 4x — 4x%;
4x—4x* =0
AX(1-x)=0=>x=0:x==1;

f(-1)=1+2(-2)> - (-2)* =2

+,— + | — f(0)=1+2(0)* —0* =1
) '1 \['3 A ,] f()=1+2*12-1"=2
rr]a)( min max
X (—o0-1) | -1 (- 0 1 | @+
1:0) (0;1) )
f(x) + |0 _ o +

f(x) VA 2 g 1 VA 2 Ny

—
alw

.___
b=

®opma npeacraBiaeHust pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ounenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIIOJIEHUEM
HEO0OXOIMMOM TOCEeN0BaTENIbHOCTH JEHCTBHUI; B OTBETE MPAaBUIBHO W AaKKYypaTHO BBIMOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka "'Xopomo' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOIMYIIEHbI
2-3 Hezouera.

Ouenka "yI0BJIEeTBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJIAET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJ€
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.
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OuneHka ""Hey10BJIeTBOPUTEIBbHO' CTaBUTCS, €CIIH pabOTa BBHIMOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH pabOThHI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBIBOJIOB.

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

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

Iesan padoTbl: HaydnThCst NPUMEHATh IPOU3BOIHYIO (DYHKIMM IIPU PELIEHUH 3a/a4.

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

[IP64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKLUS, HemnpepbiBHAs (GYHKLHUSA, [POU3BOAHASI,
nepBooOpasHasi, ONpeaesieHHbI HHTErpall; yMEHUE HAaXOJUTh MPOU3BOJIHBIC 3JIEMEHTAPHBIX (YHKIUH,
UCIOJb3Ysl CIPAaBOYHBIE MATEpUabl; UCCIEJOBATh B MPOCTEHININX CiIydasX (PyHKIMM HA MOHOTOHHOCTD,
HaXOJWTh HaAWOONbIIME W HAWUMEHBIINE 3HAYeHHs (QYHKUWH; CTPOUTh Tpa)UKd MHOTOUYICHOB C
UCIIOJIb30BAaHUEM allllapaTa MaTeMaTU4YeCKOro aHajlu3a; MPUMEHATh NIPOU3BOJHYIO IIPU PEUICHUM 3ahad
Ha JBM)KECHUE; pelllaTh MIPAKTUKO-OPUEHTUPOBAHHBIE 337a4ul HAa HAauOOJbIINE U HAaUMEHbILNE 3HAYCHMUS,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymeHue BBHIOMpaTh MOIXOMSIINN W3YYEHHBIH METOJX JJIsl PEIICHUs 3a/la4d, Pacro3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKHUE MOJENIM B NPUPOAHBIX M OOLIECTBEHHBIX SBJICHUSX, B
HUCKYCCTBE; yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHUYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTEMaTUYECKON HAYKU;

[Ipy8 ymeHue CBOOOJHO OmEpHpPOBATH MOHATUSMH: Tpaduk QyHKIUH, oOpaTtHas GyHKIWS,
KoMmno3uuus (GpyHKOMM, JuHeHas (QyHKIus, KBajgpaTHuHass (QyHKIMs, cTeleHHas (QYHKIUS C LEIbIM
mokaszaTejieM, TPUTOHOMETpuYeckne  (yHKIHH, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
nokaszaTeiabHass M Jorapugmuueckas (QyHKUUM; YMEHHME CTPOMTh Ipadukud (YHKUHUHA, BBIIOIHATH
npeoOpa3oBaHus rpadukoB GyHKIM;
YMEHHUE HUCMOJb30BaTh Ipaduku (YHKUUH [UIs M3ydeHUs MPOLIECCOB M 3aBUCHUMOCTEH NpU pelieHUH
3aJa4 U3 JPYrux y4eOHBIX NMPEAMETOB M U3 PEAJbHOM KHU3HU; BbIpakaTh (OpMyJaMu 3aBUCUMOCTU
MEXy BEIMYMHAMY; yMeHHe CBOOO/IHO ONEpHpPOBATh MOHATHIMU: YETHOCTD
(GyHKIIMH, TEPUOAUYHOCTD (PYHKIIMH, OIPAaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTbh (DYHKIIUH, IKCTPEMYM
¢byHkuuu, HauOosbpllee M HauMEHbIee 3HAaueHUs (YHKIMM Ha TNPOMEXYTKE, yYMEHUE MPOBOIUTH
uccienoBaHue QyHKIUY; yMEHHeE
UCMOJb30BaTh CBOMCTBa M rpaduku (QyHKIUN A8 pelieHus YpaBHEHUM, HEpaBeHCTB M 3a/lad C
rapameTpamu; H300paXkaTh Ha KOOPJIMHATHOM IJIOCKOCTH MHOXKECTBA PEIICHUN YpaBHEHUM, HEPABEHCTB
U UX CUCTEM;

[Ipyl0 ymeHue omepupoBaTh MOHATUSMM: HENPEPHIBHOCTh (YHKIUHU, ACHMIITOTHI Tpaduka
¢byHKIMK, TepBas M BTOpas NpPOM3BOAHAS (YHKIMH, TEOMETPUYECKUH U (PU3UYECKUH CMBICH
MIPOM3BOJIHOM, MEepBOOOpa3Has, OINpeAeTeHHBbIH HHTErpajl; yMEHHEe HaxoJUTh AacUMITOTHl Tpaduka
(GyHKIMU; yMEHUE BBIYUCISATH IPOU3BOJHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMITO3UIINH (PYHKIIHUA,
HaxOJINTh ypaBHEHUE KacaTeJIbHOU K rpaduxy byHKIUY;
YMEHHUE HCIIONb30BaTh MPOU3BOAHYIO Ul HUCCIEAOBAaHMS (DYHKIMHA, I HAXOXKACHUS HAWIYYIIEero
pelieHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLUAIbHO-)KOHOMMYECKHX MU (PU3MYECKHX 3ajayax, Ui
OIIpeJIeNIEHUs] CKOPOCTH U YCKOPEHUS; HaXOIUTh IUIOMIAJM U 00BEeMbl (UIyp C MOMOIIBIO WHTErpasa;
MPUBOJUTH MPUMEPHI MATEMATUYECKOT0 MOJIEIIMPOBAHMSI C TOMOUIBIO AU PepeHInaTbHbIX YPaBHEHUI;

[IPyl8 yMeHne wMmoJenupoBaTh peEaJbHbIE CHUTyallUM Ha $3bIKE MaTEMaTHKH; COCTaBIATh
BBIPQKEHUS, YPAaBHEHUS, HEPABEHCTBA U MX CHUCTEMBI MO YCJIOBUIO 3aJauM, HCCIEA0BaTh MOCTPOEHHbIE
MOJIEJI C HCIOJb30BAaHHWEM ammapaTa aiareOpbl, MHTEPIPETUPOBATh MOJIYUYEHHBIH pe3yJbTaT; CTPOUTH
MaTeMaTHYeCKHe MOJENHU C MOMOIIbI0 T€OMETPUUYECKUX MOHATUI U BEJMYMH, PEIlaTh CBSI3aHHbIE C HUMU
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MPAaKTUYECKUE 3aJaud; COCTABJISITh BEPOATHOCTHYIO MOJEIb U HMHTEPIPETUPOBATH MOJYUECHHBIH
pe3yJbTaT; pemarb NPUKIAAHBbIE 3aJadyd CPEACTBAMM MATEMAaTHYECKOrO aHajau3a, B TOM YHCIE
COLIMATIbHO-9KOHOMUYECKOTO U (PU3MUECKOTO XapaKTepa;

[Ipyl9 ymeHnme BbIOMpaTh MOAXOIAIINNA METOM JJIS PEHICHHS 3aJavyd; MOHMMAaHHE 3HAYMMOCTH
MaTEMATHKU B W3YYCHHH MPHPOJHBIX M OOIIECTBEHHBIX MPOIECCOB M SBICHUH; YMEHUE PaACIO3HABATH
MPOSIBJICHUE 3aKOHOB MAaTEMATHUKHM B MCKYCCTBE, YMEHHME MPUBOJUTH IPUMEPbl MaTEMATHYECKHUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

MartepuanbHoe obecnieyeHue: VHIuBHayanbHbIC 3aaHus, TaOJWIAa TPOWU3BOJHBIX, KOHCIICKTHI
JICKITHIA.

3ananmue:

1. Haiinute HauMeHblnee M HauOombllee 3HAYeHMS QYHKUMU flx) = x*—8x -9 Ha oOTpes3ke
'e)[—1; 1]; &) [0:3].

2. ImeeTcst mpoBOJIOKa JJIMHOW @ METPOB. Tpedyercs orpaauTh STON MPOBOJIOKOU MPSIMOYTOIbHBIN
YYacCTOK 3€MJIM, OJJHA CTOPOHA KOTOPOTO MPHUMBIKAET K CTEHE 3aBOJICKOTO 3JIaHMs, TaK, YTOOBI IJIOMIAIb
OTOPOKEHHOTO yJyacTKa Obliia HanOOoJbIIeH.

JInst OTBICKaHWSI HAUMEHBIIEro W HauOOJIbIIETO 3HaueHHs (QYHKIUH, AUPPEpeHINPYeMOil BHYTPU
OTpe3Ka M HENpPEepbIBHON Ha €ro KOHLAX, CJIeAyeT HAalTH BCe KPUTHUUECKHE TOUKM (YHKIHH, JIeKaIIue
BHYTPH OTpE€3Ka, BHIYMCINUTH 3Ha4eHUs1 (QYHKIMM B 3TUX TOUKAaX M HAa KOHIAX OTPE3Ka, a 3aTeéM U3 BCeX
MOJIY4YEHHBIX TAKUM 00pa30M uuces BbIOpaTh HaMEHbIlee U HauboJbIIee.

ITopsinok BbINoOJIHEHUs padoOThI:

1. Haxoaum KpUTHYECKUE TOUKU (PYHKIIUHU.

2. IlpoBepsiem, KaKkHe U3 HalIEHHBIX KPUTUUYECKHX TOYEK JIeKaT BHYTPH 3alaHHOTO OTPE3Ka.

3. Haxomum 3HadeHus] yHKIMM Ha KOHIAX OTpE3Ka M B TEX KPUTHUUYECKUX TOUYKAX, KOTOPbIE
MIOTIAJIal0T B ATOT OTPE30K.

4. W3 Bcex mosydyeHHBIX 3HaUeHUH (QyHKIIMU BbIOMpaeM HauMeHbIIIee U Haubobllee.

Xoa paGoTsI:

1. Haiinure HauMeHsblee 1 Haubosbliee 3HaUeHUs! QyHKUIUU flx) = —2x3 — 3x% + 4 HA IPOMEXKYTKE
‘6)[—2: —0,518) [1;3].

Pewenue.

HaxoanuMm kputndeckne TOUKH (QyHKITHH.

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

Flled =0; —6x(x 4+ 1)=0; x = 0mx = —1. NONYYUIM JBE KPUTHUECKUE TOUKH: x = Dmx = —1,

e J Brpomesyrie [—2; —0,5] nexuT 0Z1HA M3 KPUTHYECKUX TOUYEK: X= -1.

Tax KaK Fl—-2) =g, fi—1) =3 fl-0.5) =3.5T10 HauMeEHbIIIee 3HAYECHUE byHKIHSA
Flx) = =2 — 32 + 4 mocTuraer B Touke x = —1 ¥ paBHO 3, a HaKOOJIBIIIEE - B TOYKE X = —2 M paBHO §..
KpaTko 3T0 MOXKHO 3amucaTh TaK: winf_y,_ g Flx) = F—1) = 3.maxy_,,_pq fl) =F-2] = 8,

0) Otpesky [1; 3] He MpUHAIIEKUAT HU OFHA U3 KPUTHUECKUX TOUEK, MOITOMY HAMIEM 3HAYCHHUSI
(GyHKIIMU Ha KOHI[aX oTpe3ka: fi1) = 21 —3.12 +4 = —1.[1;3];f(3) = -2.37 -3 . 3+ 4 = —-77. . Kparko
3TO MOXKHO 3aIUCATh TAK: rriny |y,q Fle) = f3) = =7 rmawy g fle)=F01) = -1,

2. Yucno 86 mpencTaBieHO B BHUAE CYMMBI JIBYX CJIaraéMbIX TaK, 4YTO HX IPOU3BEJICHHE
MakcuManbHO. Haliiure 3TH ciiaraemsie.

Pemrenne. IlycTe 3agaHHOE 4YHMCIO TNPEACTAaBICHO B BUAE CYMMBI JBYX CIIaraéMbIX
x Hy,T1.6.86=x + y. BelpasuM BTOpOE ciaraemoe 4epes x:

y=86-x.3anuiieM MNpou3BeACHHE ITUX Yuced B Buae GYHKUuMU OT x.flx) =:x (856 —x) Haiiném
3HAa4YCHUE X, TPHU KOTOPOM (PyHKITUS

f (x) =x (86 —x) pmocrmraer makcumyma. Haiiném mnpoumssommyrof!(x) u  npupaBHsIeM eé
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nymo. f () =(x - (86 — ) = (86 — ¥ =86 — 2 = 2043 — 1),
2043 —x) = 0,x =43,
Onpenenum BTOpOE claraeMoe: ¥ = 86 —x =86 — 43 =43,
OtBeT: = =43 ;y =43,

dopma npeacTraBJieHUs pe3yJbTaTa: BHIIIOIHEHHAs padoTa.

Kpurepun oneHku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HE0OXOIMMOM TOCIEI0BATEIBHOCTH JEHCTBUI; B OTBETE MPAaBUIBHO W AaKKypaTHO BBIMOJIHEHBI BCE
3aIUCH U BBIYUCIICHUS.

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

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT IMOJIYYUTh MPABHUIBHBIC PE3YJIbTAaThl U BBIBOJBI, B XOJE
MPOBeICHUS pabOThI ObUTN AOMYIIEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIbHO' CTaBUTCS, €CIIM pabOTa BBHIIIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABIIIBHBIX BBHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHme
IIpakTuyeckoe 3ansaTue Ne 34

«HHTerpan u nepoodpasnasi. Haxo:xaeHnue HeonpeeileHHbIX HHTETPAJIOB PH MOMOILIU
CBOIICTB HHTETPAJIOB)

He.]'lb: HAaY4YHUTBHCA HAXOAUTh HGOHpCIIGJIéHHI)IC HUHTCETpajibl HCIOCPECACTBCHHBIM HHTCIPHUPOBAHUCM
IIpy IOMOI1IH CBOMCTB HUHTCTPpHUPOBAHUS.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1P64 ymeHue omepupoBaTh MNOHATUSIMH: (DYHKIMS, HeENpepblBHAas (YHKIUSA, MPOU3BOAHAS,
nepBooOpasHasi, ONpeleseHHbI MHTerpajl; yMEHUE HaXOJUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIHH,
UCIOJIb3YS CIPAaBOYHbIE MaTepUalbl; UCCIEA0BATh B MPOCTEHIINX Clydasx (pYHKIMH Ha MOHOTOHHOCTD,
HaxXoAuUTh HauOOJbIIME W HAUMEHbLIME 3HaueHWs QYHKUUH; CTPOUTh TIpaUKd MHOTOUYIEHOB C
MCIOJIb30BaHUEM allllapaTa MaTeMaTU4YeCKOro aHalu3a; MPUMEHSATh MMPOU3BOJIHYIO IIPU PEUICHUH 3ajay
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHEHTUPOBAHHbIE 33a[]aul Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYEeHUs,
Ha HaXO0XKJIEHUE ITyTH, CKOPOCTU U YCKOPEHHS;

IIpyl0 ymeHue onepupoBaThb MOHATUSAMHU: HENPEPHIBHOCTh (DYHKIMHM, ACUMIITOTHI TIpaduka
GbyHKIMM, TiepBas U BTOpas MNpPOM3BOAHAs (YHKIMH, TEOMETPUYECKMH U (QU3MYECKUN CMBICIH
MIPOM3BO/IHOM, TMeEepBOOOpa3Has, ONpENEeNeHHBIH HHTErpayl; yMEHHE HaXOAMTh AaCHUMOTOTHI Tpaduka
(GYHKIIMHM; YMEHHUE BBIYMCIIATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHHUS], YACTHOTO U KOMIIO3UIIUU (DYHKIIUH,
HaXOJIUTh yYpaBHEHUE KacaTeJIbHON K rpaduxy (GyHKIMH;
YMEHHE HCIIOJIb30BaTh IMPOU3BOJHYIO MJISl HUCCIENOBaHUS (QYHKIMH, Ui HaXOXIACHWUS HaWIydIlIero
pelieHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-’KOHOMMYECKHX MU (PU3MYECKHX 3ajayax, Uit
OIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOMIAJ U 00BbeMbl (UIyp ¢ MOMOIIBIO MHTErpaia;
MPUBOJIUTH MPUMEPHI MATEMATUYECKOTO MOJEIIMPOBAHUS C TOMOIIbIO AU PepeHInanbHbIX YPaBHEHUH.

MarepunanbHoe obecniedeHue:

WnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MaTepUaIbl, KOHCTIEKTHI JIEKIIHA.

3aganue:
Haiitu cnenyromue nHTerpans:
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1. IGIE —ixz + 5) g
2. Jarzxt — 1)

3. Jx¥1 +5x%dx

4. J+

5. J{5vx® — 78=T)dx

Kparkue TeopeTuueckue cBeeHHA:
Ceoticmea HeonpeodenlenHo20 uHmezpana

1) [ mf (x)dx = mf[ £ (x)dx, m-const
2) j (f(x) = g(x))dx = j f (x)dx + j g(x)dx

Ta6ﬂuua OCHOBHbIX UHmMecpalos

1) Idx=x+C;
Xn+l

Z)Ix”dx: +C,n=-1;
n+1

3) _[d—: =In|x/+C;

4) .[exdx:ex+C;

5) Iaxdx=a—+C;
Ina

6) Isinxdx:—cosx+C;

7) _[cosxdx =sinx+C;

dx )
8) J.coszx =tgx+C;

9) J. _dX =—Ctgx +C;
sin’ x

dx .
10) | —==arcsinx+C;
J o=
dx
11 =arctgx +C .
) J.1+ x° J

IMopsiiok BbINOJIHEHUS PA0OTHI:

COBOKYMHOCTH BCEX MEPBOOOPA3HBIX ISt PYHKIIMU HA3bIBACTCS HEOMPEACIEHHBIM HHTETPATIOM.

OcHOBHBIE CBOMCTBA HEOTPEIETEHHOTO UHTETpaja

1) [0 + g0 Jdx = [ fld dae+ [ gl duc

2) Tkfledde =k [ fladdx

HenocpeacTBeHHOE MHTETPUPOBAHUE OCHOBAHO HA MPSMOM HCIOJIB30BAHUN TAOIHIIBI HHTETPAJIOB.
MoryT npencTaBUThCS CIEAYIONNE CITyYau:

1) JlaHHBI WHTETpall HAXOJUTHCS HEMOCPEACTBEHHO IO COOTBETCTBYIOIIEMY TaOJIUYHOMY
WHTETpaly.

2) JlaHHBIA WHTETpaJl MOCJIC MPUMEHEHUSI CBOMCTB 1M2 MPUBOJUTCS K OJHOMY HIIM HECKOJIBKUM
TaOJIMYHBIM HHTErpajiam;

3) JlanHblii  WHTErpaJl TOCJIE  DJIEMEHTApPHBIX  TOXIECTBEHHBIX  MPEOOpa3OBaHMM,  HaJ
MOJABIHTETPAILHON (YHKIIMEH W TpUMEHssl CBOICTBa W2 MPUBOAUTCS K OJHOMY HIM HECKOIHKUM
TaOJIMYHBIM HHTErpajiam.
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Xox padoThI:
Haiitu cnepyromue HHTErpasbl:
1. J'6x*dx —mcnons3yeM cBoiicTBo 2 U hopmymy 2.

f _xﬂ"‘l .
I dx =——+¢ [lonyunm:
2+1 3
fﬁ:r:zd:r=Eufxzdx=6'zj+c=6x?+c=2x!+c
2. J4lx? — x4 3dx Ucnone3yst cBoiictBa 1| u 2 u, dopmynst | u 2 mnomydum:
H 2
4jx2dx—4jxdx+12jdx=4"'?—‘%+12x+c=§xﬂ—2x2+12x+c

- 1nocrtosiHHasg uHTerpupoBaHuss C paBHa ainreOpandeckod CymMMe TpexX IOCTOSHHBIX
UHTETPUPOBAHHUS .

3 z
3. f2[3:r—ljzdx=2f[3:r—ljzdx=2f{9x2—6x—1]dx=2-9%—2-6%+2x+c=6x9—6xz+2x+c

P P .
4. | ——dr —pa3JieIuM MOYJIEHHO Ha X, TTOYy4YUM:
1 gt
Le? 4 Qw4 dlds :?+T+4-:r+ £

1 1

i - —_
5. ff,—; —Hcnojb3yeM hopmyiy 2 [ x zdx = 'rj_i—L+ e=F+c=2Vr+ec
2 2

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHHe

Kputepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid pabOTa BBHINOJHEHA B IMOJTHOM OOBEME C COOJIOJICHUEM
HEOOXOMMO TIOCIIEIOBATEIFHOCTH JCWCTBUI; B OTBETE MPABHJIBHO M AaKKypaTHO BBIMOJHEHBI BCE
3aIlUCH U BBIYUCIICHHUSL.

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

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBIIOJIHEHHOM YacTH TaKOB, YTO IO3BOJISET IMOJMYYUTh MPAaBUJIbHBIC PE3yJlbTaThl U BBIBOJBI, B XOE
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIINOKH.

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

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTnyeckoe 3ansaTue Ne 35
«MHTEerpUpoBaHNe METO/10M 3aMeHbI NlepeMeHHOID)
Hean padoTbi: HayuuThest BRIYUCISATH HHTETPAJIBI CITIOCOOOM TTOICTAHOBKH.

BeinosiHenue padorsl crnocodcTByeT GOPMHPOBAHMIO!

[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIUS, HempepbiBHAas (QYHKIHUSA, MPOU3BOIHAS,
nepBooOpasHas, ONpeieseHHbI WHTerpail, YyMEHHUE HaXOAWUTh MPOW3BOJHBIE AJIEMEHTAPHBIX (DYHKIIMM,
UCTOJB3Ysl CIPAaBOYHBIE MAaTE€pUalIbl; HCCIEI0BATh B MPOCTEHINX Ciydasx (pyHKIIMM HA MOHOTOHHOCTD,
HaXOJUTh HaAuOONbIIME W HAMMEHbIIUE 3HaueHUs (YHKUUN; CTpOUTh TpapuKd MHOTOWIEHOB C
HCIIOJIb30BAaHUEM almapara MaTeMaTUYeCKOro aHaJIu3a; MPUMEHATh NIPOU3BOAHYIO IIPU PELICHUH 3a1ad
Ha JBW)KEHUE; pelllaTh MPaKTUKO-OPUEHTUPOBAHHbIE 33Jaul Ha HAauOOJbIINE U HAaUMEHbIINE 3HAYeHMUS,
Ha HaxOX/IEHUE IIyTH, CKOPOCTH U YCKOPEHUS;

[1PG14 ymeHue BbIOMpaTh MOAXOASIIUN M3y4YEHHBIH METOJ AJIs PELIeHUs 3aJadud, pacrno3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKHE MOJENU B TNPUPOAHBIX M OOIIECTBEHHBIX SIBICHUAX, B
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HUCKYCCTBE, yMEHHE IPUBOAUTH IIPUMEPBI MATEMATHUYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTeMaTU4YECKON HAYKU;

MarepunanbHoe obecrnieyeHue:

WuauBuayanbHble 3a1aHNs, CIPABOYHBIE MATEPUAIbl, KOHCIIEKTHI JICKIIUH.

3aganue:
Haiitu unrerpansi:
CJ2e — 5 dx
iy
T B +5

1
2
3. JafxT —Tdx
4, fﬁd:c
5
6

iEnx
T tgadx

-J-d.r

1+16x?

IMopsiok BbINOJTHEHHE PAOOTHI:

B ocHOBe MHTErpupoBaHHsI METOJOM 3aMEHBbI MEPEMEHHON (MM CIIOCOOOM ITOCTAHOBKH) JICKUT
CBOWCTBO HWHBAapUAaHTHOCTH (POPMYJI WHTETPUPOBAHUS, KOTOPOE 3aKIIIOYAETCS B CIEIYIOIIEM: €CIU
Jfldde =Flx)+ ¢ o] fladdu=F) + ¢, rne u(x) npoussonHas auddepeHuupyemas GyHKIHUS OT X.

3aMeHa MepeMeHHON B HEOIIPEICIICHHOM WHTETPaJIe MPOU3BOJIUTCS C MIOMOIIBIO IMTOJACTAHOBOK JBYX
BUJIOM:

1. x=w(t) , e t-HOBas mepeMeHHas, a wif) HenmpepblBHO AuddepeHimpyemMas QyHKIUSI

T fldde = Flol) 1o dt
2. t=p(x) ,rue t-HoBas nepemenHas, Toraa: [ £l u(t) Ju' (:ddx = [ Fldt

Xona padoThbI:

xdy
L 'I.E+.rg
-T.K. 8(8 + %) = 3x¥dx , TO
JI" xidx lj‘d{8+ 3ty
B4+x? 3 g4 x?

-monaras 8+ x? =t , nonquszf% =§1n[t:| +rc =§1n|8 +x¥+¢c

2 copxdy rge{i: byl .
. 'r4+siﬂ2.r = I4+3[ﬂ2x MO3TOMY, HCHOJIb3ysd MNOACTAHOBKY t = ziny , MNPpUXOIUM K Ta6J'II/I‘IHOMy
. gr 1 r _1 (Sl:ﬂ.t’)
HUHTETrpaly: I4+r2 =3 eret g » +rc= 2 eroty o +rc
3 J- g¥dy o odie™y
R I T P
-BOCITOJIb30BABIINCH  MOJICTAHOBKOU t=e¢", TOpUBOAMM K TaOJIMYHOMY  HWHTErpaimy
dr 1 +
f = @resin - 4+ 0 = oresin L+ c
g-I2 1 |

Tpumeyanne: dx = > dlox + b]

1
whx = Ed[xzzl

g dr = dlg”)
[l _
— = dfln(x)

cosxdy = g s
®opma npeacTaBJIeHUs pe3yIbTaTa: BBIIIOJIHEHHOE 3a/1aHNE
Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €CM padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
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HEO0OXOIMMOM TIOCTIEOBATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIHHO M AKKYpPaTHO BBIMIOJIHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ouenka "Xopouo' CTaBUTCs, €CIM BBITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTIIMYHO", HO JOMYIICHbI
2-3 Henmouera.

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTW TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS pa0OTHI OBUTH JOMYIIEHBI OIIHOKH.

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

Tema 3.2 UnTerpaJ u ero npuMeHeHue

IIpakTnyeckoe 3ansaTue Ne 36
«AHTEerpupoBanne pa3InYHBIMU METOAAMID)

Heabr padorbl: HayuuTbcss HaXOAWTh HWHTErpaibl Pa3IMYHBIMU METOJAMU: WHTETPUPOBAHUE
HOJACTAHOBKOM U I10 YaCTSIM.

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

[IP64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIUS, HempepbiBHAs (QYHKLHUSA, [POU3BOIHASI,
1epBooOpasHas, ONPEENICHHbIM MHTErpai; YyMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTAPHBIX (QYHKIIMM,
UCHOJb3Ysl CIPABOYHBIC MAaTEPUalbl; UCCIEI0BATh B MPOCTEHIINX CiIydasx (PyHKIMM HA MOHOTOHHOCTB,
HaXOJWTh HaWOONbIIME W HAUMEHBIINE 3HAYeHHWs (QYHKUWH; CTPOUTh Tpa)UKd MHOTOUYICHOB C
UCIIOJIb30BAaHUEM allllapaTa MaTeMaTU4YeCKOro aHajlni3a; IMPUMEHATh NIPOU3BOJIHYIO IIPU PEUICHUM 3ajad
Ha JBM)KECHUE; pelllaTh MIPAKTUKO-OPUEHTUPOBAHHBIE 33Ja4ul HAa HAauOOJbIINE U HAaUMEHbILINE 3HAYCHMUS,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymeHue BBIOMpaTh MOIXOISIINN M3YYEHHBIH METOJ Ui PEUICHUs 3aJadyH, pacro3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKHE MOJENIM B MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE; yMEHHE IPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTEMaTHYECKON HAYKH.

MarepuanbHoe obecnedyeHue:

WNuauBuayanbHble 3aaHNs], CIPABOYHBIE MAaTEPUAIbl, KOHCIIEKTBI JIEKIIUH.

3aganue:

Haiitn nHTErpass
dx

o+ T At
2, e

o
[ g
3. [ xrosxdx
Inx
4, .rx—d:r

3

5' J- xoy

zinlx

Ilopsinok BbINOIHEHHE PadOTHI:

1. IlepBele 1Ba MHTErpajia pelIaloTCs METOJOM 3aMEHbl IEepPeMEHHOW (3TOT  ciyvaid
paccMaTpuBaics B IpakTuueckoi padore Ne 35).

2. Crenyrolye HHTETPpajIbl PELIA0TCs METOI0M UHTETPUPOBAHUS IO YACTSIM.

WuTerpupoBaHneM 1O  4YacTsM  Ha3bIBA€TCS  HAXOXJACHHWE UHTerpaia 1o  Qopmyse:
Judd = wd — [ ddu rae @ H# HempepblBHO AuddepeHmpyembie GyHKIUU OT X.

Wurerpupys o0e yact paBeHCTBa  glad) = udd + fdu , IOJIy4UM
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fd[u&] =fucs~a +f~&du

i =J‘udt‘.? +J‘t‘3‘du,|:|'rrq,r,qa J‘udt‘? = —J‘t‘.?du

C moMOIIBIO 3TOM (OPMYJIbI BHIUMCIECHUE UHTErpaNa CBOAMTCSA K BHIYMCIICHUIO MHTerpana [ #du,
€CJIN NOCTIEAHUN OKaXeTCs MPOILIE UCXOIHOTO.

Xoa padoThI:
BrrauciuThs MHTETpaI METOIOM UHTETPUPOBAHUS 110 YaCTSIM:
1. Jix — S)eosxdx

-ojlarast u =x — O g = rosrdx,

-HalAeM du = dx; @ = [ cosxdx = sinx

-CJICA0BATCIbHO:

Jr[x — Sleosrdy = [ — S)zine = J‘ sinrdx = (x — S)sing + cosx + ¢

2. | xorctgrdx

—MyCTh u =orectgxr: df = xdx,
1 xE
6 #=—

1% H
-Ha OCHOBAaHHNHN OpMYHI)I Haxoaum
z

-TorJaa ou =

x
JIF rorctgrds = ? orctge

J‘:cz dx 1 ) lJI':r2+1—1d
— I - e e —_—
2 w1 20 MHEETR Ty

1, 1 j‘d JI" fx II:I2 )
== tgx —= - == tgx — t

2x oot g 2[ T :r2+1:| > protgy — x4 orotgxel + ¢

(I)opMa npeacTaBJICHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHAa B TMOJTHOM OOBEME C COOJIOJIEHUEM
HE0OXOIMMOM TOCTEIOBATENbHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCe
3aIUCH ¥ BBIYUCIICHUSI.

Ouenka "Xopouo' cTaBUTCs, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JIOMYIICHBI
2-3 HemoueTa.

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €CliM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MOJYYUTh NPAaBUIbHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MpOBeICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

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

Tema 3.2 UHTerpas u ero npuMeHeHue
IIpakTuyeckoe 3ansaTue Ne 37
«Teopema Hbrorona-JleiitOHuua. BorunciieHue onpeaeJeHHbIX HHTErPAIOB»

Heab padoThl: HAYYUTHCS BBIYUCIATH ONPEENICHHbIN nHTErpa rno gpopmyine Heiorona-Jleitbuuna.
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BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

[IP64 ymeHuwe omepupoBaTh MOHATHSIMH: (DYHKIMS, HENpepbiBHAS (YHKIUSA, MPOU3BOIHAS,
nepBooOpasHas, ONpeeseHHbI WHTErpaji; YMEHHE HaXOIUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIIHMA,
UCIIOJIB3YS CIPABOYHBIE MATEPUAIIBI; UCCIEA0BATh B MPOCTEHIINX clydasX (YHKIMA HA MOHOTOHHOCTb,
HAaXOJUTh HAWOONbIIME W HAUMEHbIIWE 3HAYeHUs (YHKUUN; CTpOUTH TpaduKd MHOTOUWIEHOB C
WCIIOJIb30BaHUEM armapara MaTeMaTUYeCKOro aHalIn3a; MPUMEHSITh MPOU3BOIHYIO MPU PEIICHUH 3a/1a4
Ha JBW)KCHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHBIE 337aul HAa HAuOOJbIINE U HAMMEHbIINE 3HAYCHHUS,
Ha HAXOXJIEHUE MYTH, CKOPOCTH U YCKOPEHUSI;

[IP614 ymeHne BBIOMpaTh MOAXOASIINNA HM3yYEHHBIH METOX JUIsl PEUICHHUs 3aJa4d, Paclo3HaBaTh
MaTeMaTHueckue (akThl U MaTEMaTHYECKHE MOJICIH B TPUPOJHBIX W OOINECTBEHHBIX SIBICHUSAX, B
UCKYCCTBE; yMEHHE IMPHUBOJIUTh NPUMEPhl MaTEMaTHYECKUX OTKPBITHH pPOCCHMCKOM U MHUPOBOH
MaTeMaTHYECKOU HAYKH;

[Ipyl0 ymeHue omepupoBaTh MOHITUSIMH: HENPEPHIBHOCTh (GYHKIUHU, ACUMIITOTHI Tpaduka
¢byHkuuMu, TepBas W BTOpas NpPOM3BOAHAS (YHKIHMH, TEOMETPUYECKUH M (PU3UYECKUH CMBICT
MIPOM3BOJIHOM, MEepBOOOpa3Has, OINpeAeNCHHBIH HWHTErpall; yMEHHE HaxXOJuUTh AaCUMIITOTHI Tpaduka
(YHKIIUHM; YMEHHUE BBIYHCIISATH POU3BOIHBIC CYMMBI, IPOU3BEACHHMSI, YACTHOTO ¥ KOMIIO3UIIMH (DYHKITHIHA,
HaXOJUTh ypaBHEHUE KacaTeJbHON K rpaduky ¢byHKIUY;
YMEHHE HCIIOJIb30BAaTh IMPOU3BOJHYIO IS WCCIICIOBAHHS (DYHKIHHA, Ui HAXOXKIACHHUS HAMITYUIIETO
pelieHrs B MPHUKIAAHBIX, B TOM YHCJIE COLMAIbHO-)KOHOMHYECKUX U (PU3MYECKHX 3ajayax, it
OmpeelICHUs CKOPOCTH M YCKOPEHHUS, HaXOAUTh IUIOMAAN M O00BeMbI (UTYp C MOMOIIBIO MHTErpaia;
MPUBOJUTH MPUMEPHl MATEMATUYECKOTO MOJIEIIMPOBAHUSI C TOMOIIBIO AU PepeHInaNbHBIX YPaBHEHUI;

[IPyl8 yMeHue MOJEIUpOBaTh peaJbHbIE CHUTyallMM Ha S3bIKE MaTeMaTHUKHU, COCTaBIATH
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI MO YCJIOBUIO 3aJla4M, MCCIEAOBAaTh MOCTPOCHHBIC
MOJICJIU C HCIIOJIB30BAHMEM arlapaTa ainreOpbl, HHTEPIPETUPOBATh MOJYUYCHHBIH pPe3yJbTaT; CTPOUTH
MaTEeMaTHYECKHE MOJIENU C MOMOIIBI0 T€OMETPUYECKUX MOHSATUI U BETUYUH, PEIIaTh CBSI3aHHbIE C HUMU
MPAaKTUYECKUE 3a7aud; COCTABJISATH BEPOATHOCTHYIO MOJEIb W HHTEPIPETUPOBATH TMOJYUCHHBIN
pe3ynbTaT; pelniath NPUKIAIHBIE 3aJadud CpPEACTBAMH MaTEeMaTHYeCKOro aHali3a, B TOM YHUCIE
COIMAIBHO-9KOHOMHUYECKOTO U (PU3UYECKOTO XapaKTepa.

MartepuanbHoe o0ecniedeHmne:

NHnuBuayanbHbIE 3a/1aHMS, CIIPABOYHBIE MATEPUAIIbl, KOHCTICKTHI JICKITH.

3aganue:
Brruncinte uHTETpaIbl.
1. Jf 2x’dx
4
[8+2x-2*)dx
2. -2
3. f;'f ? cosxax
4. j(cosx—Bsin X Jdx
H
2 2
1-x
5. _[ ) dx

-2
IHopsiaoK BbINIOJIHEHHS PA0OTHI:
1) Ucnionb3ys Tabnuily HHTETpajIoB HAMTH MHTErpal
2) Ucnonb3ys popmyny Hetorona — JleltOHuma

]
[fxdx=F(X|s = B - Fla)

HaWTH ONPEIEICHHBIN HHTETpal
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Xox padoThI:
Beruucnuts onpeneneHHslid HHTErpall

2

_IIExg.:ix

1

Pemenue:
2 o2 2
IExzdx! Engdxi:)E
1 1 3

(1) BeiHOCUM KOHCTAHTY 3a 3HaK MHTErpaa.

(21 2 2 2 4 2
A= -=2@E-N=2T7="2"=42
@i =5@-P)=56B-D=5 T=7 =43

#+1

+

_l-x”a"x:
(2) Uarterpupyem mo TabiauIe C MOMOIIBI0 CaMOW MOMYJISPHOH (HOpMYJIbI
1

n2+1

3
IM0ABHBIIYIOCS KOHCTAHTY - IEIeCO0BPasHO OTAENHTh OT % H BBIHECTH 3a CKOOKy. Jlemath 5T0 He

O6H33T6J'IBHO, HO >KeJIaTEIbHO — 3a4eM JINIITHUE BRIYHCIICHUS ?

a
Jr@dx= POf. = F o)~ Fl)

(3) HUcnonp3zyem dopmyny HeroTona-JIeiiOnuma 2 . CHavaia

3
MOJICTaBJIsIeM B 4 BEpXHUU Tpenes, 3aTeM — HKHUHN npeneir. [IpoBoauM nanpHEHIMe BEIYUCICHUS H
M0JIy4a€M OKOHYATEIbHbIN OTBET.
Brrunciuts onpeneeHHblil HHTerpal

4
I(8+2x—x2}a!’x
-2

Pemenne:
4

4 4 4
[@+2x- f).;fxfejdﬁ 2| xdx - _lezdxiijg(x}tg +2 %(.—ﬁ)tg - % )| Z

-2 -2 -2 -2
= 84— (=20 + (4% — (=29 —%(43 —(—2¥1=8. 64(16 -4 —%(64+8} =

=4b+12- 24 =36

(1) Mcnonb3yem cBOMCTBA JINHEHHOCTH ONPEEIIEHHOr0 UHTErpasa.

(2) UnTterpupyem no tabiuie, Ipyu 3TOM BCe KOHCTAHThI BBIHOCHUM — OHU He OyJyT y4acTBOBaTbh B
ITOZICTAHOBKE BEPXHETO Y HUKHETO IIpeIena.

(3) Hna xaxnmoro w3 Tpéx craraeMbix HpuMeHseM Qopmyny  Herorona-JlelOHumna:

FIO)2 = () - Fla)

Coser: mepex Tem, Kak Hcnoab3oBatb ¢opmyay Hprorona-JleiiOHuIa, IMO0JE3HO NPOBECTH
MPOBEPKY: a caMa-To NepBoodpa3Hasi HalileHa NPABUIbHO?

Tak, TpUMEHHUTETHPHO K paccMaTpUBAEMOMY IMPUMEpPY: Mepel TeM, Kak B TepBOOOpa3HYIO
3
x
Sx4xt -1
byHKIIHIIO 3 MOJCTABISITh BEPXHUW W HIKHUN Tpenenbl, >KelaTeIbHO Ha YEPHOBHKE

MPOBEPUTh, a MPABWIBHO JM BOOOINEe HaWJeH HeompeneneHHbli uHTerpan? JuddepeHuupyem:
f

[8x+x2 —%J =8(x)'+(x2)'—%(x3)'=8-1+2x—%-3x2 =84+ 2x—x°

[Tonydyena ucxoaHas MOABIHTErpaibHAs (QYHKIHS, 3HAYUT, HEONMPEICICHHBI HMHTErpan HaiieH
BepHO. Temepp MoxHO 1 popmyiry HeroTona-JIeliOHUIIa TPUMEHUTD.

®opma npeacraBaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHHe/
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Kpurepun oneHku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJHOM O0BEME C COOJIIOEHUEM
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 "yI10BJIETBOPUTENbHO' CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJISECT MMOJYYUTh NPAaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOTYIIEHBI OITHOKHY.

Ouenka "Hey10BJI€TBOPUTEIBHO' CTaBUTCS, €CIIM pabOTa BBHIOJIHEHA HE MOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CENaTh MPABUIIbHBIX BBIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue
IMpakTnyeckoe 3ansitue Ne 38
«BblyuciieHne onpeieieHHbIX HHTErPAJIOB MeTO0M 3aMeHbI IepeMeHH i
Heab padoThl: HAYYUTHCS BBIYUCIATH OMPEeNIEHHBIE HHTErPaIbl METOJJOM 3aMEHbI TIEPEMEHHOM.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1P64 ymeHume omnepupoBaTh MOHATUAMHU: (DYHKIUSA, HENpepbiBHAas (YHKIWSA, MPOU3BOIHASI,
nepBooOpasHasi, ONpeeseHHbIH MHTErpajl; yMEHHUE HaXOJUTh HMPOU3BOJHBIE 3JIEMEHTApHBIX (YHKLHUH,
UCTIOJB3Ysl CIPABOYHBIC MAaTEPHUAJIbl; HCCIEI0BATh B MPOCTEHIINX CiIydasx (pyHKIMH HA MOHOTOHHOCTH,
HaxoAuTh HauOOJbIIME W HAUMEHbLIME 3HaueHWs QYHKUUH; CTPOUTh IpaUKd MHOTOUWIEHOB C
HCIIOJIB30BAaHUEM ammapara MaTeMaTU4YeCKOro aHaJIM3a; NPUMEHATh NIPOU3BOAHYIO IIPU PELICHUH 3a/1ad
Ha JIBWKEHME; pellaTh MIPAKTUKO-OPHUEHTUPOBAHHbIEC 33/jaul Ha HauOOJbIIMEe U HaUMEHbLINE 3HAYEHUs,
Ha HaxO’KJICHUE ITyTH, CKOPOCTH U YCKOPEHUS;

[1P614 ymeHue BbIOMpaTh MOIXOASIININ HM3Y4YE€HHBIH METOJ JAJS pelleHUs 3a/aud, pacro3HaBaTh
MaTemMaThuueckue (akThl U MaTeMaTHYECKHE MOJENM B HPUPOJIHBIX M OOIIECTBEHHBIX SIBJICHUSX, B
UCKYCCTBE, yMEHHE IPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUNA POCCUHCKOM M MHUPOBOU
MaTeMaTHYECKOW HAYKH;

IIpyl0 ymeHue onepupoBaThb MOHATUSAMHU: HENPEPHIBHOCTh (DYHKIMHM, ACUMIITOTHI TIpaduka
GyHKIMM, TiepBas MU BTOpas MNpPOM3BOAHAS (YHKUMH, TEOMETPUYECKHMH U (PU3NYECKUN CMBICI
IIPOU3BO/IHOM, TMepBOOOpa3Has, ONpENeNeHHbIH HHTErpajl; yMEHHE HaXOAWTh AaCHUMOTOTHI TIpaduka
(GYHKIIMHM; YMEHHUE BBIYMCIISATH IPOU3BOIHBIE CYMMBI, IPOU3BEACHMS], YACTHOIO U KOMIIO3ULIUK (DYHKIIMUH,
HaxOJHUTh ypaBHEHUE KacaTeJIbHON K rpapuxy byHKINY;
YMEHHE HCIIOJIb30BaTh IMPOU3BOJHYIO MJISi HUCCIENOBaHMS (QYHKUMM, Ui HAXOXACHWUS HaWIydIlero
pelieHusl B NPUKIAAHBIX, B TOM YHCJIE COLMAIBbHO-PKOHOMHUYECKMX MU (U3NYECKUX 3ajadax, Jyisd
OTIpe/IeNICHUs] CKOPOCTH U YCKOPEHUS; HAXOAWUTh IJIOMAAX U 00beMbl (PUTyp C MOMOIIbIO MHTErpaja;
MPUBOAUTH IPUMEPBI MATEMAaTHUECKOT0 MOJIEIMPOBAHUS C MOMOIIBIO TU(PepeHIINaTbHBIX YPaBHEHUH];

[IPyl8 yMeHHMe MOIEnupoOBaTh peaJbHbIE CUTYallUM Ha S3bIKE MATEMaTHKH; COCTaBIATh
BBIPQKCHMS, YPABHEHUS, HEPABEHCTBA U UX CHUCTEMBI 10 YCIOBHUIO 33J1a4d, UCCIENOBATh IIOCTPOCHHBIE
MOJIETIM C HCIIOJIb30BAaHHWEM armapaTa ajreOpbl, HHTEPIPETUPOBATh MOJYYEHHBIH PE3yNbTaT; CTPOUTH
MaTeMaTUYECKUE MOJEIIN C IIOMOIIBIO TEOMETPUYECKUX ITOHATUN U BEJIUYMH, PELIATh CBA3aHHBIC C HUMU
MIPAKTUYECKUE 3aJa4d; COCTABJIATh BEPOATHOCTHYKD MOJEIb W HMHTEPIPETUPOBATH IMOJYYECHHBIN
pe3yibTaT; pelarb IPUKIAAHBIE 3aJadyd CPEICTBAMM MATEMAaTUYECKOTrO aHajlu3a, B TOM 4YHCIE
COLIMAJIbHO-?KOHOMUYECKOTO U (PU3HUECKOro XapaKkTepa;

IIpyl9 ymeHue BbIOMpaTh NOAXOAALIMM METOA AJs pElIeHHs 3a7ayd; MOHMMaHUEe 3HAYMMOCTHU
MaTEeMaTHKU B W3YYEHHHM MPHUPOJHBIX M OOIECTBEHHBIX MPOILIECCOB U SIBJICHHI; YMEHHE PAcliO3HABATh
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MMPOABJICHUC 3aKOHOB MATCMATUKKU B HCKYCCTBC, YMCHUC INPUBOAUTL MNPHUMEPBI MATCMATHUYCCKUX
OTKPBITUH POCCUUCKON U MUPOBOM MaTEMAaTUYECKON HAYKH.

MarepunanbHoe obecrnieyeHue:

WnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MaTepUabl, KOHCTIEKTHI JICKIIHA.

3aganue:
Brruncivre uHTErpasl.

12‘ xd

X
x> —6
4
2..[(2x—5)3dx
3

1
3. Ii/x + 2dx
0

1
4, _[(xS +1)*x% dx
-1

/4

4
5. J'sin(x - Zjdx
5 4
Ilopsinok BbINOJIHEHHS PadOThI:
1) BBecTu HOBYIO ITEPEMEHHYIO
2) Haiitu nuddepennnan
3)BbrurcnuTh HOBBIE TPAHUIIBI MHTETPUPOBAHUS
4) Cnenatb 1oACTaHOBKY
5) BerunuciauThb, MONTy4YUBIIUICS UHTETPAT

Xoa pa0doThI:
Brruncnure nHTErpaisl.

1.J-B xdx

5 4% _g
BBeneM HOBYIO NepeMEHHYIO t = x? — 6
Huddepenunan Oyner paBeH &t = 2xdx

Beraucium rpanuiiel nHTErpupoBanus 11=25-6=19, t2=36-6=30

BLIHOHHI/IM IIOACTAaHOBK EIEE = EJ"ED E
Yods m T 3Me T

. L 1 _i, 1
Boraucium, mosyunBmmiics uarerpan 5 fal3ol -2 in[19]1=2in =

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHNe/

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €CiM padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIO/IEHHEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

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

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISACT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MPOBEICHUS pabOTHI ObUTH JOMYIIEHBI OIIMOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BHIBOJIOB.
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Tema 3.2 UHTerpaJj u ero npuMeHeHme
IIpakTnyeckoe 3ansitue Ne 39
«Bpruucienue miaomaaei Gpuryp u 00beMo0B TeJD»

Heab padorsi: HayunThcs BHIYUCIATH MIOMAAN GUTYP U 0OBEMBI Tell, UCIIOJIb3Ys OMpeleICHHbIE
HUHTErpaJibl

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

[IP64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKUMS, HempepbiBHAs (GYHKLUSA, [POU3BOIHASI,
nepBooOpa3Hasi, ONpeaesieHHbI HHTErpall; yMEHUE HAaXOJUTh MPOU3BOJIHBIC 3JIEMEHTAPHBIX (YHKIIHH,
UCHOJb3Ysl CIPAaBOYHBIC MATEPUalIbl; UCCIEI0BATh B MPOCTEHIINX CiIydasX (PyHKIMM HA MOHOTOHHOCTD,
HaXOJWTh HaAuOONbIIME W HAUMEHbLINE 3HAYeHHs (QYHKUUH; CTPOUTh TpaUKd MHOTOUYIEHOB C
WCIIOJIb30BAHMEM allllapaTa MaTeMaTU4eCKOro aHajn3a; IMPUMEHATh NIPOU3BOIHYIO IIPDH PEUICHUM 3ajad
Ha JBM)KEHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHBIE 337a4ul HAa HAauOOJbIINE U HAaUMEHbILNE 3HAYECHMUS,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymeHue BBIOMpaTh MOMXOISIINN M3YYEHHBIH METOJ Ui PEUICHUs 3aJadyH, pacro3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKHUE MOJENIM B MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE; yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHUYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOHU
MaTEeMaTUYECKON HAYKU;

[Ipyl0 ymenue omnepupoBaTh MOHATHUSMHU: HENPEPHIBHOCTh (DYHKIWHU, ACHMIITOTHI Tpaduka
¢byHKkuMu, nepBas M BTOpas NpOM3BOAHAS (YHKIMH, TEOMETPUYECKUH U (PU3UYECKUH CMBICI
MIPOU3BOJIHOM, TEpBOOOpa3Has, ONpPENEeNCHHBI HWHTErpall; yMEHHE HAXOAWTh ACHMOTOTHI Tpaduka
(GyHKLIMU; yMEHUE BBIYUCIATH IPOU3BOIHBIC CYMMBI, IPOU3BECHUS, YACTHOTO U KOMIO3ULUHU (QYHKIINH,
HaxOJIUTh ypaBHEHUE KacaTeJbHOU K rpaduky GbyHKIHM;
YMEHHUE HCIIOJb30BaTh MPOU3BOAHYIO Ul HCCIEAOBaHMS (DYHKIMM, A HAXOXKAECHUS HAWITy4IlIero
pelieHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-)KOHOMMYECKHX MU (PU3MYECKHX 3ajayax, Uit
OIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOMIAAN U 00BbEeMbl (PUIyp ¢ HMOMOIIBIO HMHTErpana;
MIPUBOJIUTH PUMEPHI MATEMATUYECKOTO MOJEIMPOBAHUSI C TOMOLIbIO AU PepeHInaNbHBIX YPABHEHMUI;

[IPyl8 yMeHne MoJenupoBaTh peaJbHbIE CHUTyallUM Ha $3bIKE MAaTEMaTHKH; COCTaBIATh
BBIPQ)KCHMSI, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI 10 YCIOBHUIO 33/1a4¥, HCCIEA0BATh IIOCTPOCHHBIE
MOJIEJI C HCIOJBb30BAaHMEM ammapara aiareOpbl, MHTEPIPETUPOBATh MOIYYEHHBIH pe3ysbTaT; CTPOUTH
MaTE€MaTHYECKUE MOJEIIN C TOMOIIBIO TEOMETPUYECKUX IMOHATUNA U BEJIUYMH, PEIIATh CBA3aHHbIE C HUMU
MIPAaKTHUYECKUE 3aJa4d; COCTABIIATh BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH IOJYUYECHHBIN
pe3yibTaT; pelmarbh NPUKIAAHBIE 3aJadd CPEICTBAMM MAaTeMaTH4YECKOTO aHaliu3a, B TOM YHCIE
COL[MAJIbHO-9KOHOMHUYECKOTO U (PM3HUECKOTO XapaKTepa;

[Ipyl9 ymenue BpIOMpaTh MOAXOIALIMM METOJ ISl pElIeHUs 3aJaud; NOHMMAaHHE 3HAYMMOCTH
MaTeMaTHUKU B U3YYEHHM NPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SIBICHUH; YMEHHE paclo3HaBaTh
MPOSIBJIEHUE 3aKOHOB MAaTEMAaTUKM B MCKYCCTBE, YMEHHE IPUBOAUTH IPUMEPHl MaTEMaTUYECKHUX
OTKPBITUNA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

MarepuanbHoe o0ecnieyeHmne:

WNHauBuayanbHble 3a1aHNSL, CIPABOYHBIE MaTEpUAIbl, KOHCIIEKTBI JIEKIIUH.

3amanme:
1. Beruucauts miomaab GUrypel, orpaHUuE€HHON JTMHUSMU
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a) y=—x"+4,y=0

b) y=x% y=x°

c) y=e*, y=e", y=4
2.Beruuciauth 00beM Teja

y =X, y=1, eoxpyzocu QY

IMopsiiok BbINOJTHEHHS PA0OTHI:

1) mocrpouts rpaduku (yHKIHI

2) HalTH 00J1aCTh, OTPAaHUYCHHYIO ATUMHU rpaduKamu

3) cocTtaBWT ONpeAeIeHHbBIN HHTErPall, U HAXOXICHHS TUIOIA/ 1 HAlICHHOW 00J1acTH

Xox padoThI:
Ipumep 1: Haiitu miomazns oGmactu D, orpanimdenHoii kpuBpiMuA Y = X2 + X + 11,y =2 X - 9, ipu

YCIIOBUH,
x<=1
2
r=x" +x-11,
Diy=2x-9

x =1

[Ipu pemennn TakWx 3amad ClIEAyeT 00s3aTeNbHO HM300pa3UTh HMCCIEAYEMBIH T€OMETPUYECKHMA
00beKT. [l onpeseneHnss HUXKHEro Mpe/iesia MHTErPUPOBaHUs Ha/l0 HAWTH TOUYKY NEepeceUeHUs] KPUBBIX;
yYpaBHEHUE X?+x+11=2x -9 umeer xBa KOpHs: X = -1 u X = 2. [logxoxsmuii Kopess - X = -1. O6mnacts
OrpaHUYEHa CBEpXY Mapabosoi, CHU3Y - IPSIMOIi, cripaBa - npsMOl X = 1, KpaiiHss jeBas Touka - X = -1,
I03TOMY

l | 3 ) ; i)
TR L 7 P B X o 11 1110
Sid)= dlﬁx'il'il' +I'.1,I]fr= (-3 exhle = | D-—t— | [=|i=t=]| it = =
: : 1 3 79 79 1

_ll -1 & J & 4

L
CTPYKTYpY, €€ clenyeT pa3OouTh Ha MPOCThIE YaCTH .
[Tpumep 2

Ecnu obnacte umeeT Gosiee CIOKHYIO

2
BBIYHCITHTH 06BEM TeJia, MIOy4EHHOTO BPAIeHHeM (UIypEI, OFPAHHUEHHOM THHUAMI » 2x—x ,

=1
F BOKpYT OCH QX
Pemenue: Kak u B 3a71a4ue Ha HaXOXK/ICHUE TUIOMIA/IN, PellleHHe HAYMHAETCH € YepTeka MJI0CKOM
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¢urypel. To ectb, Ha IUIOCKOCTH ACY geobxommmo HOCTPOUTh (DUTYPY, OTPAHUUYCHHYIO JTUHHUSIMHU

y=2r—x

¥

X

Hckomas mmrockast @Hrypa 3alTpuxoBaHa CMHUM LIB€TOM, HMCHHO OHa W Bpalla€TCsa BOKPYI' OCHU

C& B pe3yJIbTaTe BpAILLECHUS MOJY4aeTCs Takas HEMHOrO SWIEBHJHAS JICTAIOUIas Tapeska, KOTopas

CUMMETpPUYHA OTHOCUTEIBHO OCU Ox
O0bem Tes1a BpalleHUsI MOKHO BBIYHCJIHUTH M0 (hopmyJie:

&
v =nf £} (x)d

Bpruncium 00beM Tena BpAILICHUS, HCIIONB3Ys

A 2 2
V=a] fA(dx= x| (21— 2y dr=a] (4x" - 4x° + x*)dx =
I3 0 0

3 5
= . l’-I].i—xl"+x_ |§:j’]’ 2—16+E—U :16_??-
3 5 3 5 15
= 167 2d® = 335 8%

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

Kputepun onenkmn:

Ounenka "oriam4yHoO'" cTaBUTCS, ecau padoTa BBIOJIHEHA B MOJHOM 00BEME

JTAHHYIO dbopmyny:

¢ CcOOIrIeHUEM

HCO6XO,[[I/IMOI>'I IOCICI0BATCIBbHOCTHU HeﬁCTBHﬁ; B OTBCTC NPABUIIBHO W AKKYPAaTHO BBIIIOJIHCHBI BCC

3aI1uCHu U BBIYHCIICHUA.

Ouenka "Xopouio' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI

2-3 Henouera.

Ounenka '"y10B/1eTBOPUTEIbHO' CTaBUTCS, €CliM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJTHEHHOM YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yJAbTaThl U BBIBOJBIL, B XOJ€

MPOBeICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBIMOJHEHA HE TTOJIHOCTHIO UM 00BEM

BBITOJIHEHHON YacTH pabOoThI HE TO3BOJISET CJIeNIaTh MPaBUIIbHBIX BHIBOJIOB.
Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTyeckoe 3ansaTue Ne 40
«Du3nyecKue NPUIOKEHUSI HHTErPAJIOB»

Heas padoTbi: HaydnThCsi IPUMEHSATh MHTETPaJIbl K PEIICHUIO (PU3MUYECKHUX 33134

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
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[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIHUS, HeNpepbiBHAs (YHKIHUSA, MPOU3BOIHAS,
nepBooOpasHasi, ONpee/ICHHbI MHTErpall; yMEHUE HAaXOJUTh IMPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIHUH,
UCTOJB3Ysl CIPABOYHBIE MAaTE€pHUaJIbl; HCCIEI0BATh B MPOCTEHIINX CiIydasx (PyHKIMH Ha MOHOTOHHOCTB,
HaxoAuTh HauOOJbIIME W HAUMEHbLIME 3HAuYeHWs (QYHKUUH; CTPOUTh IpaUKd MHOTOUWIEHOB C
HCIOJIb30BaHUEM allllapaTa MaTeMaTU4YECKOro aHalW3a; MPUMEHATh MIPOU3BOJIHYIO IIPU PELICHUH 3ajad
Ha JIBWKEHME; pellaTh MIPAKTUKO-OPUEHTUPOBAHHbIEC 33jaul Ha HauOOJbIIMEe U HAaUMEHbIINE 3HAYEHU,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[IP614 ymeHnue BBIOMpaTh MOAXOMSIIMA M3yYEHHBIH METOM JUIS PEIICHUs 3aJadd, Pacro3HaBaTh
MaTeMaTHueckue (akThl ¥ MaTeMaTHYECKHE MOJENIU B TPUPOAHBIX M OOIIECTBEHHBIX SIBJICHUSAX, B
UCKYCCTBE; YMEHHE IPUBOAMTH HPHUMEPbl MAaTEMATUYECKUX OTKPBITHM POCCHUMCKOM M MHPOBOM
MaTeMaTHYECKOU HAYKH;

IIpyl0 ymenue onepupoBaTh IOHSTUSAMHU: HENPEPHIBHOCTh (YHKIMHU, ACHUMITOTHI TIpaduka
¢byHkuuMu, TepBas W BTOpas NpOW3BOAHAS (YHKIHMH, T'E€OMETPUYECKHA H (U3NYECKUH CMBICH
IIPOM3BOJIHOM, MEepBOOOpa3Has, ONpPENENEeHHBbIH HMHTErpajl; yMEHUE HaXOAMThb ACHUMOTOTHI TIpaduka
(GyHKINU; yMEHUE BBIYUCISATH IPOU3BOJHBIC CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMITO3UINH (PYHKIIU,
HaXo/UTh ypaBHEHHE KacaTeJIbHON K rpaguky ¢byHKIMH;
YMEHHE HCIIOJIb30BaTh IMPOU3BOAHYIO [UIS HWCCICAOBAHUS (DYHKIHUH, Ui HAXOXKACHUS HAMIYYIIETO
pelieHusl B NPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-3KOHOMUYECKMX MU (U3NYECKUX 3ajauax, Jis
OIIpe/IeNICHUs] CKOPOCTH U YCKOPEHUS; HAXOAUTh IJIOWAAM U 00bEeMbl (PUIYyp C IOMOIIbIO MHTETpaja;
IIPUBOAUTH IPUMEPBI MATEMAaTUUYECKOT0 MOJIEIMPOBAHUS C TOMOIIBIO JU(PepeHIINaIbHbIX YPaBHEHUH;

[IPyl8 yMeHue wMojenupoBaTh pealbHbIE CHUTyallUM Ha $3bIKE MaTEMaTHKH; COCTaBJIATh
BBIPQ)XEHUS, YPAaBHEHUS, HEPABEHCTBA M UX CHUCTEMbI IO YCIOBHUIO 3a/1a4M, UCCIIEAOBAaTh MOCTPOCHHbIE
MOJIETIM C KCIIOJIb30BAHWEM arIapaTa ajreOpbl, HHTEPIPETUPOBATh MOJYYEHHBIH PE3yJIbTaT; CTPOUTH
MaTeMaTHYeCKUEe MOJIENIU C IOMOILBIO FT€OMETPUUECKUX MOHATHH U BEJIMUUH, PEIIaTh CBA3aHHbIE C HUMHU
MIPaKTUYECKHE 3aJaud; COCTaBJISATb BEPOSITHOCTHYIO MOJI€Ab W HMHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yiabTar; pemaTh NPUKIAAHbIE 3a7ayd CPEJACTBAMHM MAaTEeMAaTHYECKOI0 aHajliu3a, B TOM 4YHCIe
COIMANIEHO-9KOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;

IIpyl9 ymeHue BbIOMpaTh NOAXOMALIMM METOA A peLIeHMs 3afayd; MOHMMAaHUE 3HAYMMOCTU
MaTeMaTUKU B W3YYEHMM MPUPOJHBIX M OOIECTBEHHBIX MPOILIECCOB U SIBJICHHM; YMEHHE PACIIO3HABATh
IIPOSIBJIEHUE 3aKOHOB MATEMaTUKM B HCKYCCTBE, YMEHHE IPUBOAMTH TNPUMEPHl MaTEeMaTHYECKHX
OTKPBITHHA POCCUICKON U MUPOBOM MaT€MaTHYECKOW HAYKH.

MarepunanbHoe obecnedeHue:

WnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MaTepUaIbl, KOHCTIEKTHI JIEKIIUH.

3ananne:

1) Haiftu nyTh, NpoiiIeHHBIN TeIoM 3a 4 CeKyHbl OT Hadaia JBM)KEHUS, €CIIM CKOPOCThb Tena v(t) =
10t + 2 (m/c).

2) Ilycte MarepuanbHas TOUKa MepeMellaeTcs MO MPSAMONW C MEepeMEHHOH CKOpOCThIO V=V(t).
Haiinem nyTs S, npoliieHHBIN €10 32 IPOMEXKYTOK BPEMEHH OT t1 710 t).

3) Teno OpolieHO BEPTUKAIBHO BBEPX CO CKOPOCTBIO, KOTOpash M3MEHSAETCS IO 3aKOHY
v =29.4 —9.8t m/c. HaiiTit HarnOOJIBIITYIO BHICOTY MOIBEMA.

IMopsa0K BHINOTHEHHS] PA0GOTHI:
) ta
1) 3anucathb Gopmyiy, UCTIONB3Ys ONpPeIeeHHbIN uHTerpan § = [, * vitldt

2) BbruuciuTh onpeneneHHbIii HHTerpai

Xon paborhr:

— (gs2 - . . . .
1. CxopocTh jBuKeHns Toukn ¥ = (9% 8t} m/c. HaifTi 1yTh, TIPOIICHHBINH TOUKOM 3a 4-10

CEKYH]TY.
Pemenre:  COrjacHo  YCJIOBHIO, fley=09t"- 8t ti =3,5:=4  (CnegosarenbHo,
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4 .
s = [, (9t* — 8t)dt = [3¢3 — 4¢%]} = 83 (m).
2. /Ia Tena Hayadu ABUTAThCS OJHOBPEMEHHO M3 OJIHOW TOYKH B OJHOM HAMPABJICHUH MO MPSMOM.

IlepBoe Teno ABMKETCA CO CKOPOCThIO ¥ = (6t* + 2t) M/C, BTOpO€ — €O CKOpOCThIo vV = (4t+5) m/c. Ha
KaKOM PACCTOSIHUU JIPYT OT Apyra OHU OKaxyTcs depes 5 c?

Pemienue: o4eBUHO, YTO UCKOMasl BEJIMYMHA €CTh PA3HOCTh PACCTOSHUH, MPONAEHHBIX MEPBBIM U
BTOPBIM TEJIOM 32 5 C:

5= (612 + 26)dt = (262 + 45 = 275 (), 5, = (4t + )t = [24% 4 5t = 75 (),
Sy =8, =275="75=200 (m).
3. Temo OpOIICHO C MOBEPXHOCTH 3€MJIM BEPTUKAIHLHO BBEPX CO CKOpocThio U = (39,2—9,8") m/c.
Haiiti HanOoIbIIyIO BRICOTY MOIBEMA TeEa.

Pemenwue: Teno qOCTUTHET HAMOOIBIIEH BBICOTHI TOIbEMA B TAKOH MOMEHT BpeMeHH t, korna v = 0,
T.¢. 39,2—9,8t = 0, otkyna t= 4 ¢. ITo ¢popmyie (1) na xoqum h=78.4

(I)opMa NMpeacCTaBJdCHUA pe3yjabTaTa: BhIIIOJIHEHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTau4HO'" cTaBUTCS, eciu paboTa BBIIOJIHEHA B TIOJHOM O0BEME C COOIIIOJICHUEM
HE0OXOIUMOM TOCIEI0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid pabOTa BBIMOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh NPABUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYILEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIbHO'" CTAaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACIATh MPABHIIbHBIX BHIBOJIOB.

Tema 4.1. KoopanHaTsl 1 BEeKTOPbI
IIpakTuyeckoe 3ansaTue Ne 41

«BekTopsl. JleficTBUsA ¢ BeKTOpaMHu. /lekapToBa cucTeMa KOOPAHHAT B IPOCTPAHCTBE.
Paccrosinue Mexay ToUKaMm»

Heab padorbl: HayuuThcs NpUMEHATh TEOPETUUECKHUE 3HAHUS IIPU PEIICHUH 3a]1a4.

BbinosiHeHune pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

I1P61 B1ageHne MeToAaMHU JOKA3aTENbCTB, AITOPUTMAMHU PELICHU 3a]1a4; yMeHue GopMyJInpoBaTh
ONpEJEICHUs, aKCHOMBI M TEOPEMBI, IIPUMEHATHh WX, MPOBOJUTH JOKA3aTEIbHBIE PACCYKIEHUS B XOJIE
pelieHus 3a1ay;

[Ipyl7 ymeHnue cBOOOHO ONEpUPOBATh MOHATUSIMU: MPSIMOYTOJIbHAS CUCTEMa KOOPJMHAT, BEKTOD,
KOOPAMHATBI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB, IIPOM3BEICHHME BEKTOpa HA 4YUCIO,
pas3ioKeHue BEKTOpa Mo 0a3ucy, CKalsipHOE MPOU3BEIECHHE, BEKTOPHOE IPOU3BEICHHE, YIOJI MEXKIY
BEKTOPaMH; YMEHHE MCIIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METOJ IS PEIICHHUS T€OMETPUYECKUX
3aJad W 3a7ad JPYyrux Yy4yeOHBIX MPEIMETOB; ONEpUpOBaTh MOHATHAMH: MaTpuma 2x2 u 3x3,
OIPEJEIUTENb MATPULIBI, TEOMETPUUECKUI CMBICII OIIPEAEIUTENS.

MarepuanbHoe o0ecnieyeHune:

WNHnuBunyanbHble 3a1aHK, CIIPABOYHBIE MATEPUAIIbl, KOHCIIEKTHI JIEKIIUA.
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3amanmue:

Pemmure 3amaun:

M- KOJIM4YECTBO OYKB B UMEHHU
N- KOJTUYECTBO OYKB B (haMUJTUHU
p- mecsn poXIaACHUS

—>

1. Janer aBe Touku: A(sm —n:0) m B —nu 2).Pazmoxute BekTOp AB 10 BEKTOpaMm Oa3uca H

HaWJIUTe €ro JUIHHY.
- > - -

- - d e —>
2. Jlanbl Bektoppl a=pPi—j+mMKk u b=ni+pk Haiigute KoopauHATBl BeKTOpaA
— - —
c=ma—-nb.

- - - -
3. BolunciauTe ckanspHoe IpousBeneHue BekTopos (A—2b)-a, ecoim  a= {— m; n; p} u

b={0;—p:n}.

4. TIpu KaKOM 3HAYEHMH #r+ BEKTOPBI d = {m;—n; X} ub= {— 2m; 2n; p} OyayT KOJUTHHEAPHBIMU?

Ilopsinok BbINOJHEHHS PadOThHI:
1. BHUMarTeabHO 03HAKOMBTECH C YCIIOBUEM 33aHMUSL.

2. llonb3ysAch KOHCHEKTaMM JIEKUUH, NoA0epuTe HYXHYH (OpMyly HIM COOTBETCTBYIOIIEE
YCIJIOBUE JJISl PELLICHUS 3a1a4U.

Xoa padoThI:
3amaua Ne 1. Jlanel Touky A{—3; 1 —17 u B (2; —4: 1.

—

Pasnoxxure BekTop AB 10 BeKTOpam 0a3uca M HalJIUTe ero JUIUHY.
Pemenue.

1) ﬁ = {2 -(-3);4-11 —(—1)} = {5;—5;2} - KOOpJIMHATBI BEKTOPA.
2) Paznoxum AB 110 BEKTOpaM Oa3zuca:

AB=5i-5]+2k.

3) dnuny ‘AB\ Hailnem no gopmyne:

al=x*+y*+12%;
|
AB|=./52 +(-5)2 +22 =/54 =+/9.6 =36 .
Samaua Ne 2.
- 2 -2 - > > B —
Janbt Bexktopsl & = 1—3 J+ K u b = 2i+ k .Haliaute koopaunatel BekTopa ¢ = a— 2 b .Penrenue
a=1{-31}.

b={-201}; 2b={402}.

¢ =a-2b = {31~ - 40,2} = fL - (-4)-3-01-2}= {5i-3-1).
3agaua Ne 3

> 5 o

Beumcinte ckanspHoe npoussenenue (2a+b)-a, ecnn a={L,0;3} u b ={2,-11}.
Pemenne
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IR
1) Haiiném koopauHatsl 2 a :

24 =206

2). Haiiném koopaunatel 2a+ b !

2a+b= {2,0,6}+ {2,-1.1} = {4;-1,7}.
3). Haiiném ckanspHoe mpou3BecHuE:

(2a+b)-a=4-1+0-(-1)+3-7=25.

Ortsert: 25
3amgaua Ne 4.,
2 e 1.3
4. ITpu KaKOM 3HAYEHUH #x* BEKTOPHI d = {4;—6; X} ub=4q- E ; Z ;3¢ OyIyT KOIIMHEAPHEIMH?
YcnoBre KOJTHHEApHOCTH BEKTOPOB:
e X, _ Y. _ Z,
a ¥ b KOJIWHEapHBI, eclii — = — = — .
X2 y2 22
[Tonyunm:
4 -6 X
133
2 4
_g=2:x=—4.
3
OtBer: Xx=-24

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33aJaHKE.

Kputepuu onenkmn:

Ouenka "oTau4HO'" cTaBUTCS, ecnu padoTa BBIOJIHEHA B MOJHOM 00BEME C COOIMIOJIEHUEM
HEe0OXOIMMOM TOCeA0BaTENbHOCTH JEHCTBUI; B OTBETE MNPAaBUIBLHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIMCH U BBIYUCIICHUS.

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

Ouenka "y10BJIETBOPUTEIbHO'" CTaBUTCS, €CJIM pabOTa BBINOIHEHA HE TMOJHOCTHIO, HO 00BEM
BBIIOJIHEHHOM YacTH TAaKOB, YTO IO3BOJISET IMOJYYUTh NMpPAaBUJIbHBIC PE3yJibTaThl U BBIBOJBI, B XOE
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ounenka ""Hey10BJIETBOPUTEJIBHO'" CTaBUTCS, €CIM paboTa BBHIIIOJIHEHA HE MOJHOCTHIO WIH 00BEM
BBITIOJTHEHHON 4acTH pabOTHI HE MO3BOJISET CAENATh IPABUIBHBIX BHIBOJIOB.

Tema 4.1. KoopauHaTbl 4 BEKTOPbI
IMpakTnyeckoe 3ansiTue Ne 42

«JlekapToBa cucTeMa KOOPAUHAT HA IUVIOCKOCTH. YPaBHEHHs IPSAMOM, OKPYKHOCTH. Pemenue
3aa4 HA PacHoJI0KeHHue NPAMBIX HA IVIOCKOCTID)

He.]'lb paﬁoTbIZ Hay‘-II/ITBCSI MNPUMCHATH TCOPCTHUICCKUC 3HAHUS ITPU PCUICHUH 3a1aY.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
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I1P61 B1ageHne MeTOAaMHU JOKA3aTENbCTB, AITOPUTMAMHU PELICHHS 3a]1a4; yMEeHue GOpMyInpOBaTh
oTpesieNieHUs, aKCHOMbI U TE€OpPEMbl, IPUMEHATh UX, MPOBOAMUTH JOKAa3aTeNIbHbIE PACCYXACHHUS B XOJE
pelieHus 3aaay;

[Ipyl7 ymenue cBOOOIHO ONEPUPOBATH MOHITUSIMU: MPSIMOYTOJIbHAS CUCTEMa KOOPJAMHAT, BEKTOD,
KOOPJMHATBHl TOYKH, KOOPJIMHATHI BEKTOpPa, CyMMa BEKTOpPOB, IPOU3BEICHHE BEKTOpa Ha 4YHUCIO,
pas3jokeHue BeKTopa Mo 0a3ucy, CKalIIpHOE MPOU3BEACHHE, BEKTOPHOE MPOM3BEICHHUE, Yroll MEXIy
BCKTOpAaMH; YMCHUC HCIIOJIb30BATh BCKTOpHBIfI n KOOpI[HHaTHLIﬁ MCTO I pCHICHUA T'COMCTPUYCCKUX
3aJad W 3a7ad JPYyrux Yy4eOHBIX MPEIMETOB; ONEpPUpPOBaTh MOHATHSAMH: MaTpuma 2x2 u 3x3,
OIIPCACIIUTECIIb MATPHUIIbI, FGOMeTpI/I‘-IeCKI/If/'I CMBICJT OITPCACIIUTCIIA.

MarepuajibHoe o0ecnieyeHue:

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

3ananmue:

M- KOJINYECTBO GYKB B UMCHHU

N- KOJIMYEeCTBO OYKB B (pamMuIInu

p- Mecs1 poKIECHUS

1. Haiitu Touky nepecedeHus NpsMbIX: mx —py+n=0 u x—y —p =10,

2. Haiigute ocTphlif yros Mexay IpsSMbIMU:

ety —p=0nnr —py —mwnr =10,

3. CocraBbTe ypaBHEHHME IpPSIMOM, MapalIeIbHON mpsiMoil PX+ Y —m =0 u mpoxoasiiei depes
TOUKY A(—n; 17.

4. U3 Touku A(mz —1) Ha mpsamyro NX+ py+1=0 onymen nepnenaukynsp. CocTaBbTe €ro
YpaBHCHHC.

ITopsinok BbINoOJIHEHUs padoOThI:

1. BHUMaTeabHO 03HAKOMBTECH C YCIIOBUEM 331aHMUS.

2. Tlonb3ysAch KOHCHEKTaMM JIeKUUH, Hoadepure HYXHYIO (OpMydy HIM COOTBETCTBYIOILEE
yCIIOBHUE JJIsl PELLIEHUs 3a7aun

Xoa paGoTsI:

3anmaga Ne 1

Haiitn Touky nepecedeHus NpsMbIX:
2x+3y—-12=0wu x—y-1=0.

Pemmm cucremy:

2X+3y-12=0, 21+ y)+3y-12=0,
X—y-1=0; x=1+Yy;
2+2y+3y-12=0, 5y =10, y=2,
x=1+y; X=1+Yy; x=3.

OtBer: Touka M (3:2].

3amaya Ne 2
OrnpenenuTh yroia MexIy IpsMbIMH, 3aJJaHHBIMU YPaBHCHHUSIMU:

2x—3y+6=0wu x+5y—-2=0.

Pemienne

Haiinem yrnosbie KO3 (GUIIMEHTHI 3TUX NPSMBIX:
2X—-3y+6=0; X+5y—-2=0
-3y =-2X—6, Sy=—-X+2,
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y—gx+6 y——1x+3
3 5 5
2 1
k,=—. k, =—=.
'3 * 5
[ToxcraBum HaliJICHHbIE 3HAYCHUSA k, 51 Kk, B dbopmymy:
1 2 13
k, -k 573 15
tgo=—2—1 tgop=—2 3 __15_ 4
Wk, 97 1, 2 13
1+(-2)-— =
5 3 15

tgp=-1 @=135"
[TonydeHHBIN yroa Mexay HpsAMbIMH - Tymol. CMEXHBIH ¢ HUM, OyAeT OCTpbIH, TO €CTh

¢, =180° —135° = 45°,

3amaua Ne 3
1. CocraBbTe ypaBHEHUE NPSIMOU, NMapaieabHON npsamon 5X + 3y —7 =0 u npoxopgsuieil uepes
Touky A(-2;6).

Pemenne
CocraBum YpaBHEHHE Iy4Ka IPSIMBIX, IIPOXOJALINX qyepes TOUYKY
A(-2;6).

y—6=Kk(x+2)

Haxoaum yrinoBoit ko3¢ (GUIIMeHT JaHHOW TPSMOIA:

3y=-5x+7,

y—_§x+Z' k —_§

37 3 ' 3
Tak xax mpsiMble TapaienabHsl, TO K, = — > YIII0BOM KO3 PHUIUEHT UCKOMON IPSIMOH.
3

[ToxcTaBuMm HalineHHOe 3HaueHue K, = —g B YPaBHEHUE IIy4YKa NPSIMBIX:

y—6=k(x+2);

ocJie Mpeodpa3oBaHus MOIYIUM:

5x+3y—-8=0.
3anaga Ne 4
U3 touku A(-3;5) Ha npsimyro X — 2y + 3 =0 omyIieH nepreHaukyisip. Hamucars ero ypaBHeHHe.
Pemenue

CocTaBum ypaBHEHHE nmy4yKa MPSIMBIX, MIPOXOJIALINX yepes TOUKY

Al—3 5,

y —5=k(x+3).
Haiinem yrinooii koaddunuent k, npsmoit X —2y +3=0;

—2y=—Xx-3,

y—1x+3'

2 2
1
kl = E

1

YyauteiBas YCJIOBUC TMECPHNCHAUKYIAPHOCTU MPAMBIX: kl :_k_, HaljaeM YpaBHCHHC HCKOMOM
2
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IpsAMOI

k, =-2.
y—-5=-2(x+3);
y+2x+1=0.

Otset: y+2Xx+1=0.

(I)opMa NMpEeaAcCTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HE0OXOIMMOM TOCIEN0BAaTEIBLHOCTH JECHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIMCH U BBIYUCIICHUS.

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

Ouenka "ya0BJIETBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT MOJNYYUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJIBI, B XOJE
MPOBeICHUS pabOThI ObUIN JOMYILEHBI OIIMOKH.

OueHka ""Hey10BJIEeTBOPUTEIBbHO'" CTaBUTCS, €CIIM pabOTa BBHIMIOJIIHEHA HE MOJIHOCTHIO UM 00BEM
BBHITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CENATh MPABUIIbHBIX BBHIBOJIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
IIpakTuyeckoe 3anaTue Ne 43
«Pemenue 3a1a4 Ha NAPAJIEILHOCTH MPSIMOIA U TVIOCKOCTID)

Henp padorbr: HayunThes pemaTs 3aauyn Ha NapajuieIbHOCTh IPSIMON M IUIOCKOCTH, UCIOJIB3YS
MIPU3HAK NapAJJIEIbHOCTH NPSIMOMN U IIOCKOCTH.

BbinosiHeHHne pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

I1P61 BnageHne MeTOAaMHU JOKA3aTeNbCTB, AITOPUTMAMHU peIlIeHHs 3a/1a4; yMeHue (GopMyIMpoBaTh
ONpEIEICHUS, aKCHOMBI M TEOPEMBI, IPUMEHATh WX, MPOBOJAUTH JOKA3aTEIbHBIE PACCYKIECHHS B XOJE
pelieHus 3a1ay;

I1PGY ymeHue onepupoBaTh MOHATHUSAMHU: TOUKA, MpsMasi, IUIOCKOCTb, MPOCTPAHCTBO, JBYTPaHHBIN
yroJ1, CKPEIMBAIOLIUEC IPAMbIE, TAPAJUIEIBbHOCTD U MEPIEHIUKYISPHOCTD MPSAMBIX U IJIOCKOCTEH, YroJl
MEXIy NPAMBIMH, YTOJ MEXKIY NPSIMOU U TUIOCKOCTBIO, YTOJI MEKY IUIOCKOCTSIMH, PACCTOSHHUE OT TOYKHU
J0 IUIOCKOCTH, PACCTOSIHUE MEXKIY NPAMBIMU, PACCTOSTHUE MEXAY IJIOCKOCTSAMU; YMEHUE UCIIOIB30BaTh
IpU pELIEHUH 3aJa4 H3ydyeHHble (AaKThl M TEOpeMbl IUIAHUMETPUHU; YMEHHE OLIEHUBATh pa3Mephbl
00BEKTOB OKPYXKAIOIIEro MHUpA;

[IPyl ymenue onmepupoBaTh NOHATHUSAMU: OINPEIEICHHUE, aKCHOMA, TEOpPEMa, CIIEJICTBUE, CBOMCTBO,
NPU3HAK, JI0Ka3aTebCTBO, PABHOCHIIbHBIE (DOPMYTUPOBKU; YMEHHE (QOpPMYJIHpPOBAaTH OOpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEPKICHUE, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPBI, MCIOIb30BaTh METON
MaTeMaTHYeCKOW MHIYKLIHH; POBOANTH JT0KA3ATENIbHBIE PACCYKICHUS MPU PELICHUH 33/]a4, OLICHUBATh
JIOTUYECKYIO IIPAaBUIIBHOCTb PACCYKICHUN;

[1Py14 ymeHnue cBOOOJHO OmepupoBaTh MOHATUSMHU: TOUKA, MpsAMasi, INIOCKOCThb, MPOCTPAHCTBO,
OTpE30K, JIy4, INIOCKUH YTrOJI, IBYTPAHHBIN IO, TPEXI'PAHHBIN YroJl, [IEPECEKAIOIUECs, TapajlIeIbHbIE U
CKpPELIUBAOIINECS MPsMBIE, MAPAUIEIBHOCTh W MEPHNEHIUKYISIPHOCTh NPSIMBIX M IUIOCKOCTEH, YTOJd
MEXIY NPSAMBIMH, YOl MEXKAy IPsAMOM M IUIOCKOCTBIO, YIOJI MEXAYy IUIOCKOCTSAMH; YMEHUE
WCIOJIb30BaTh MpPH pEIICHUU 3a/lad U3ydeHHbIe (DaKThl U TEOpEeMbl IUIAHUMETPHH; YMEHHUE OLIEHHBATh
pa3Mepbl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEepUpOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEUEHUE
MHOTOTpaHHHKA, NMPaBUIbHBIH MHOTOTPAHHUK, MpHU3Ma, NMUpamMuaa, GUrypa u MOBEPXHOCTh BpAIICHHUS,
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WIMHAP, KOHYC, 1map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUSHHsI KOHYCa U LIMIMHPA, apajuIeIbHbIE OCH
WM OCHOBAHMIO, CEUEHHUE IIapa, TIOCKOCTb, Kacarolasics ceppl, HIUIUHAPA, KOHYCa; YMEHHE CTPOUTH
CeYeHHe MHOTOTPaHHUKA, M300pakaTh MHOTOTPAaHHUKH, (PUTYpHI M TOBEPXHOCTH BPAIICHUS, UX CCUCHUS,
B TOM YHCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE NIPUMEHATh CBOWCTBAa T€OMETPUUECKUX GUTYD,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPENEICHUS N3YUaeMbIX (DUTYpP, BBIIBUTATH THIIOTE3bI O CBOMCTBAX U
MpU3HAKaX TIEOMETPUYECKUX (Uryp, OOOCHOBBIBaTH WM ONPOBEPraTh MX; YyMEHHE NPOBOJIUTH
kinaccuukanuioo (Uryp MO pasIUYHBIM IPH3HAKAM, BBIMOJIHATE HEOOXOAWMBIEC JOMOJHUTEIHHBIE
IIOCTPOEHHS;

MartepunanbHoe obecnieyenue: VHauBuayanbHble 3a/1aHUs, CIPABOYHBIE MATEPHAIIbl, KOHCIIEKTHI
JIEKIIU.

3aganue:

M- KOJINYECTBO OYKB B UMEHU
N- KOJIMYECTBO OYKB B (haMUJTUHU
p- mecsn poXIaACHUS

3amaualNel

Touka K ne nexut B mnockoctu kBajapara ABCD. Touku M u P - cepeaunst orpeskoB KB u KC.

1). Kak pacnonosxensl npsimeie AD u MP?

2). Beruncnure quny orpeska MP, eciiu cTopoHa KkBajipara paBHa 7 CM.

3amaua Ne2

OcnoBanue AD Ttpanerun ABCD naxonurcs Ha miockoctr P, a ocHoBanne BC orcrouT oT Hee Ha

— o et m+1
p cm. Haitnre paccTosiHie OT TOYKH NEPECeYCHHs AMaroHaneil 10 miockoctu P, ecmn — =

3amaua Ne3
[Tnockocts P mepecexaer croponst AB u AC tpeyronsHuka B Toukax B; u C; COOTBETCTBEHHO.
B1Cy mapannensna BC u paBHa # cM, a AC;: G, C = wmin. Haiitu BC.

Ilopsinok BbINOJHEHHS padOThI:

1. BHMMaTeapHO MPOYUTANTE YCIOBHUE 3a1aUH.

2. 3anuiuuTe, 4TO B 3a/1a4e JIaHO, CAENIalTe PUCYHOK.

3. IIpoananu3upyiite ycloBUE 3aauu, pacCy’kaas OT TOrO, YTO HY)KHO HalTu. BcnoMHuTe, Kakue
TeopeMbl U (HOPMYJIIBI TTOHAIOOSATCS TIPH PEUICHUH 3a1a4H.

4. Pemnte 3amauy. 3anyIInTE OTBET.

[Ipn pemenun 3agay Ha 3Ty TEMY HCIIOJIb3YETCS OINpEeNIEHne NapajljIesIbHbIX MPSAMOM H
IJIOCKOCTH, IPU3HAK MAapAJUIEIbHOCTH MIPSIMON U TUNIOCKOCTH, @ TAK)KE BAIlIM 3HAHUS U3 TUNIAHUMETPHH.

Xoa pa0doThI:

3anaua Nel

Touku A, B, Cu D He nexar B oanoil miuockoctu. K u M — cepeaunst otpezkoB BD u CD.

1) HWmerot nu oOmmue Touku npsiMasi KM u miockocTh, B KOTOpO# Jiexkat Touku A, B u C?

2) Beraucnure nepumerp TpeyronsHuka AKM, eciam paccTosiHuE MEXIY KaXKI0H mapod JTaHHBIX
TOYEK PaBHO & CM.

Jano: =, Aew, Bew e,
BK=KD, CM=MD,
AB=AC=BC=AD=BD=CD=8 cm
/ : 1) mepecekarorcs mu KM u
2) Haiitu Pagy
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Pewrenne:

1) Touka K sBnsercs cepenunoit otpe3ka BD, Touka M- cepenuna otpeska CD. 3HauuT 0Tpe3ok
KM - cpennsiga nunus tpeyronbHuka BCD.

Ilo cBolcTBY cpenHed IUHUU TpeyrosbHuka KM||EC, Kit =§BC. CanenoBarenbHo, oTpe3ok KM
napajuleJieH IpsIMOM, Jekalled B IuIockocTH. Ilo mpu3Haky napajuiebHOCTH NMPSMOM M IUIOCKOCTH,
otpe3ok KM u miiockocTs napaienbHbl, T.€. He IePeceKaroTCs.

2)Puzse = AK + AM + KM

KM = BC KM =4 o,

Pacemorpum tpeyromsaukn ACD m ABD: AC=AD=AB=CD=BD, 1.e. ACD u ABD- paBHbIc
PaBHOCTOPOHHUE TPEYroJbHUKH, a oTpe3ku AM um AK- menuanHbl M BBICOTBI 3THUX TPEYrOJIbHUKOB.
Haitnem 3tu oTpe3ku:

AK = AM = VAT - M7

MC =4 cMm.

AK = AM =87 -4 =4 — 16 = V48 =4/I M

Puxrg =4+ 43 +4/3 =44+ 8V3

3agaua Ne 2

OcnoBanne AD tpanenun ABCD naxoautcs Ha mimockoctu P, a ocHoBanue BC oTcrout oT Hee Ha
T

o o oA
5 cm. Haiinure pPacCTOAHUC OT TOYKH IICPCCCUCHUA JUAroHaJICHu OO0 IIJIOCKOCTH P, €CJIn - = 7

E 7\ Jano:
, 7|\ ABCD - tpanenus,
f i ! “\.- oA

? p—
et BB;=5cwMm, BE1L P

Haiitu: paccrostnue ot M 1o nmockoctu P

Pemenne

1) 13 Touku M mpoBezem k miaockoctu P nepnennukynsip OM. CnenosarensHo, OM- paccTosiHe
ot M 1o miockoctu P.

2) Paccmotpum AADM u ACEM

£BMC = £DMC Kak BEepTUKaJIbHBIE

£CBM = £ADM Kak HakpecTIexkalie npu napamiensusix npsameix BC u AD u cexymeit BD.

oA Fatiy Al
3Hauut, AADM 1 ACEM 0100HBI U ==
oA T oA Fatly Al T

53 o EM e 1
M I pM=_BDEM="ED
B k| ik 10

3) PaccMotpum AEE; D u AMOD

£0 — ofimu#, 2 BB, D = 2M0D = 90% = ABB, D ~ AMOD

BB, _ BD
MO MD
EE; _ 5D _ 1L
MG LFED T
7
M =—ED
10

MO =-—.5 =35
i

Ortser: 3,5 cm.

(I)opMa NpeaAcCTaBJCHUA Pe3yabTaTa: BRIIIOJTHCHHOC 3aJIaHUE.
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Kpurepun oneHku:

Ounenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIIOJIECHUEM
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 BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CENaTh MPABUIIbHBIX BBIBOJIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
IMpakTnyeckoe 3ansiTue Ne 44
«Pemenue 3a1a4 Ha NePHEHAUKYIAPHOCTH NPSIMOI M MJIOCKOCTH

Henp padorei: HayunTsest MCIoNb30BaTh NPU3HAK MEPHEHAMKYISAPHOCTH NPSAMOM U IUIOCKOCTH,
TEOpEMY O TPeX NEPHEHANKYIIAPAX IPHU PELICHUH 3a]1a4.

BoinosiHeHHne pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

[1PG1 BrnageHne MEeTOIaMU JOKA3aTENbCTB, AITOPUTMAMU PELICHUS 3a7a4; yMeHHe (popMyIHpoBaTh
OIIPCACIICHUSA, AKCHUOMBI U TCOPCMBI, IIPUMCHATL UX, MPOBOAWUTL AOKA3aTCIIbHBIC PACCYKIACHUA B XOAC
peuieHus 3aay;

[1P6Y9 ymenue omepupoBaTh NOHATHSAMH: TOYKA, MPSIMasi, TUIOCKOCTh, IIPOCTPAHCTBO, ABYTPAHHBIN
yroJ, CKpEeIMBAIOLIUECs NPAMbIe, TapAILIEIbHOCTh U NEPIEHIUKYISIPHOCTD MPAMBIX U IJIOCKOCTEH, Yro
MCXKAY NPAMBIMHU, YTOJI MCKAY pr[MOfI H IJIOCKOCTBIO, YTOJI MCKAY IJIOCKOCTAMU, PACCTOSAHHUEC OT TOYKU
710 MJIOCKOCTH, PACCTOSHUE MEXY NPSMBIMH, PACCTOSHUE MEX]Y INIOCKOCTSIMH; YMEHHUE HCIOIb30BaTh
IpU pELIeHUH 3aJa4 H3y4yeHHble (PAKThl U TEOpeMbl IUIAHMMETPUHU; YMEHHME OLIEHUBATh pa3Mepbl
00BEKTOB OKPYXKAIOIIEro MHUpA;

[IPyl ymenue onepupoBaTh NOHATHUSAMU: OINPEICICHHUE, aKCHOMa, TEOpPEMa, CIIEICTBHE, CBOMCTBO,
IPU3HAK, JI0Ka3aTeNbCTBO, PABHOCHIIBHBIE (OPMYJIUPOBKM; yMeHHE (OpMYIMpPOBAaTH OOpaTHOE U
MIPOTUBOIIOJIOKHOE YTBEPKIACHUE, MPUBOAUTL MPUMEPHI U KOHTPIPHUMEPHI, HCIIOJIL30BAaTh METOL
MaTEMaTHYECKON MHAYKLUHU; IPOBOJNUTD JA0KA3aTEIbHbIE PACCYKICHUS NIPHU PELICHNN 3a]ad, OLICHUBATh
JIOTUYECKYIO MPAaBWIIBHOCTD PACCYKICHUM;

[1Py14 ymeHue cBOOOJHO ONEpHpPOBATh MOHATUSMH: TOYKA, MpsMasi, INIOCKOCTh, NMPOCTPAHCTBO,
OTPE30K, JIy4, TUIIOCKUI yroJj, ABYTPAHHBIN yToj, TPEXTPAHHBIN yroJl, NIepPeCceKarolnecs, napayiebHbIe U
CKPEILMBAIOIINECS TPSMBIE, MAapalIeIbHOCTh M NEPNEHIUKYISIPHOCTh MPSAMBIX M IIOCKOCTEH, YroJl
MEXIy NpPSIMBIMHM, YTOJI MEXAYy NPSIMOM M IUIOCKOCTBIO, YroJI MEXAY IUIOCKOCTAMH; YMEHUE
UCMOJIb30BaTh MPU PELICHUH 337134 U3Y4YeHHBbIe (PAKThl U TEOPEMBl IUIAHUMETPUH; YMEHHE OLIEHUBAThH
pasMEpPbL 00BEKTOB B OKpYy’KaromeM MHUPE, YMCHHUE OIICPHUPOBATH MOHATUAMU: MHOI'OIPAHHUK, CECUCHUC
MHOT'OT'paHHHKA, MPAaBUIbHBI MHOTOIpaHHHK, NPU3Ma, NMUpaMuaa, GUrypa U MOBEPXHOCTh BpAICHUS,
UWIMHIP, KOHYC, ap, cdepa, pa3BepTKa NOBEPXHOCTH, CEUYEHUS KOHYCa U IIMJINHpA, apauieIbHble OCH
WIM OCHOBaHMIO, CEYEHHUE Ilapa, IIOCKOCTh, Kacaromasics chepsl, IUINHIpa, KOHYCa; YMEHUE CTPOUTh
ceueHne MHOTOTpaHHHUKa, 1300pakaTb MHOTOIPaHHUKHU, (PUTYPHI U TOBEPXHOCTH BPAILCHUSI, UX CEUEHUS,
B TOM YHCJI€ C TOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHATh CBOWCTBA T€OMETPHUECKUX (QUTYP,
CaMOCTOATEIIHO (POPMYITHPOBATH OMPEIEICHUS U3ydyaeMbIX (DUTYp, BBIIBUTATh THIIOTE3BI O CBOMCTBAX U
NPU3HAKAX TeOMETPUYECKUX (Uryp, OOOCHOBBIBATH MJIM ONPOBEPraTh HX; YMEHHE MPOBOIUTH
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KiIaccuukanuioo (Uryp MO pasIUYHBIM IPH3HAKAM, BBIMOJHATE HEOOXOAWMBIEC JOMOJHUTEIHHBIE
MOCTPOCHMUS;

[1Py15 ymeHue cBOOOJHO ONEepUpoOBaTh MOHATUAMM: TUIOIAAb GUTYpHI, 00BEM (UTYpBI, BETUYNHA
yrila, paccTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE MEXIY HPSAMBIMH, PACCTOSIHHE MEXIy
TUIOCKOCTSIMH, TUIOIIAAb cepsl, IUIOIMAh MOBEPXHOCTU MUPAMUIBI, TPU3MBI, KOHYCA, HIWIHHIPA, 00BEM
Ky0a, MPsAMOYTrOJIFHOTO Mapajuleenunena, MUpaMuabl, MPU3MBL, I[WIMHIPA, KOHYyca, Iapa; yMEHHE
HAXOJUTh OTHOIIIEHHE 00bEMOB TIOJJOOHBIX (QUTYD.

MarepuajibHoe o0ecnieyeHue:

WuauBuyanbHbIe 3aJaHNs, CIIPAaBOYHBIC MAaTEPUAIIbl, KOHCTIEKTHI JICKITHA.

3ananmue:

M- KOJUYECTBO OYKB B UMEHU
N- KOJIM4YEeCTBO OYKB B (haMUITHH
p- MecsI pOKIECHUS

3amaualNel

Han pom0 ABCD. U3 Touku mnepecedeHus ero auaroHaieil nposeneH orpe3ok OF, Tak, uro
AF =¢F, BF=DF. Jlokaxure, uro OF mnepneHaukyasipeH IUIOCKOCTH pombOa, otpe3ok AC
nepneHauKyisipen miockoctu BDF.

3anaua Ne2

Han paBHoOeapenHnsblii TpeyronbHuk ABC. AC = BC= n cm, AB = m+ 5 cm. U3 Bepmmnsl yria C
MIPOBEJIEH K TuIocKocTH nepneHaukyisip CD, paBubiii  cMm. Haiiaute paccrosiHue ot Touku D 10 CTOpOHBI
AB.

3anaga Ne3

Touku AuB nexxar B minockoctu o, M—  Takags  Touka B MIPOCTpPAHCTBE, A
KOTOpOHl AM = wm | EM = =n 1 OpTOrOHAJIbHAS MPOEKIUS Ha IIOCKOCTh o 0Tpe3ka BM B Tpu pasza Gomnblie
OpPTOTOHANILHOM MPOEKIMU Ha 3Ty IUIOCKOCTh oTpe3ka AM . Haiinute paccrosuue ot Touku M 1o
IIJIOCKOCTH d .

3anaua Ne 4

Bricora mpsmoyroipHOro TpeyroibHuka ABC, omymieHHas Ha THIOTEHY3y, paBHa P cMm. U3
BepunHbl C mpsiMoro  yria BoccTaBleH K  Iulockoctd  TpeyrosnbHuka ABC nepnenauxyssip CM,
npuyeMm CM = m+ n cMm. Haliaure paccrosiHue ot Touku M 1o runotenyssl AB.

Ilopsinok BbINOJHEHHS padOThI:

1. BHMMaTeapHO MPOYUTANTE YCIOBUE 3a4aUH.

2. 3anuiuTe, 4TO B 3a/1a4ue JaHO, CACIaliTe PUCYHOK.

3. IIpoananu3upyiite ycloBUE 3aauu, pacCy’kaas OT TOrO, YTO HY)KHO HalTu. BcnoMHuTe, Kakue
TeopeMbl U (HOPMYJIBI TTOHAIOOSATCS TIPH PEUICHUH 3a1a4H.

4. Pemnte 3amauy. 3anyIINTE OTBET.

[Ipu pemieHnn 3agady Ha 3Ty TEMY HUCIHOJB3YETCSl ONpENEleHHE NEPINEeHIUKYISIPHBIX NMPAMON U
IJIOCKOCTH, IPU3HAK MEPIEHANKYISIPHOCTH NIPSIMOM U TUIOCKOCTH, TEOPEMBI O TPEX MEPHNEHAUKYIAPAX, a
TaK)Ke BalllM 3HAHUS U3 INITAHUMETPUN

Xox pa0doThI:

3anayva 1

N3 Touku mepeceuenus auaroHanen napamienorpamma ABCD nposenen orpe3ok OM Tak, 4To
M4 = MCME =MD, Jlokaxkure, 4To 0Tpe30K OM nepneHuKyIsipeH IIIOCKOCTH NapajljIeIorpaMma.

Jano:
M ABCD - mapanme morp aMH
ACNED =0
D c MA=MC,ME =MD
0 Jlokazath: GM-L-{ABCD)
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JlokazaTenbCcTBO

1) Paccmorpum TtpeyrompHukn AOM um COM. OM - obmas crtopoHa, MA=MC mo
yCIIOBUIO, AC = COC 110 CBOMCTBY AMaroHaineil napamienorpaMMa. 3Ha4uT, TPEYTOJIbHUKU PAaBHBI IO TPEM
CTOpOHAaM, T.€. AAQM = ACOM. CnenoBarenbHo, £AOM = £COM,

T. K. 3TH yIJIbI CMEXXHBIE U PABHBIE, TO OHU PABHBI 110 90°, T.c. OM L AL,

2) Paccmotpum tpeyronmbHukn BOM m DOM. OM - o6mias cropona, ME =MD 1o yCIIOBHIO,
EC = 0D o cBOMCTBY AMaroHajei napauienorpaMMa. 3Ha4uT, TPEYTOJIbHUKU PaBHBI 10 TPEM CTOPOHAM,
T.¢. ABOM = ADCOM. CnenoBaTenbHO, LBOM = ~DOM,

T. K. 3TU yIJIbl CMEKHBIE M PaBHBIE, TO OHU PABHBI 110 90°, r.e. OM LBD.

O L AC,
3) O L ED

} = OM L (ABCD ] oo mpmsHary Dep Il HAHKFAPHOCTH OpAMof H [0 CHOCTH.

3amaua 2

Croponsl TpeyroabHuka 10 cM, 17 cm u 21 cM. M3 BepuinHbl O0JIBIIETO yIila 3TOTO TPEYTrOJIbHUKA
MPOBE/ICH MEPIEHIUKYISP K €ro IUNIOCKOCTH, paBHBIM 15 cMm. Halinmure paccrosiHMe OT €ro KOHIIOB J10
O0JIBIIeH CTOPOHBI.

JlaHo:
b AABC,AE =10 e, BC = 17 e, AC = 21

~ BDL(ABE), BD = 15
= - = Haiitu paccrostaue ot B u D o AC

Pemenne
1) JlonosHuTENBHOE NOCTPOEHUE: NpoBeAeM EM L AC,

3nauut, BM- paccrosiaue ot B 1o AC.
DM — marooHHag

BM — mpoerpia marotonsed = DM L AC = DM — paceroaune oT D go AC,
EIM L AL,

2) [ns toro, utoObl HalTu BhicOTY BM TpeyronpHuka ABC, BblUMCIMM CHayajga €ro IUIONIAJlb,
e+b+c

ucnonb3ysd Gopmyny l'epona 5, =p - lp—ol - (p—8) (p—c), p= -
_ Lb+17+IL

p—T=24'CI-I

Sape =+ 24 (24 —10) - (24 —17) - (24 — 21) =24 12 T - 3 = Sden?
3) 3anumem Gopmyiy ISl BEBIYUCICHUS IUIOMANA 5, = % fuft

[Ipumenum 3Ty HopMynny K HallleMy TPEYTOJIbHUKY: S amr = %P‘C - BM,

v . _ 25g8c
Beipasum u3 stoit popmynet BM: - BM ===

BM =2 =5 a
21
4) Paccmotpum TpeyronbHUK BDM- npsMoyronbHbIi, T.K. BD L (ABL),
ITo Teopeme Iudaropa naitnem DM:
DM =BDE +BM?
DM? =13% + 8% = 289
DM =+/289 = 17
OTBeT: pacCTOSHUS OT KOHIIOB NIEPIEHAUKYJIIsIpa 10 cTopoHbl AC paBHBI 8 cM 1 17 cwm.

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

108



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.

Ouenka "Xopouo' CcTaBUTCs, €CIM BBITIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JOMYIICHBI
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€
MPOBEICHUS pabOTHI OBUIH JOMYIIEHBI OIIHOKH.

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

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
IMpakTnyeckoe 3ansiTue Ne 45
«Pemenue 3a1a4 Ha IPUMeHeHHE TeOPeM 0 TPEX MepHeHTUKYIAPAX»

Henp padorei: HayunTsest MCIoNb30BaTh NPU3HAK MEPHEHAMKYISAPHOCTH NPSAMOM U IUIOCKOCTH,
TEOpEMY O TPeX NEPHEHANKYIIAPAX IPHU PELICHUH 3a]1a4.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1PG1 BrageHne METOAaMU JOKA3aTENbCTB, AITOPUTMAaMU PEIICHUS 3a]a4; yMeHUEe POpMYyIUpOBaTh
OTpeeIeHUsI, aKCUOMBI M T€OPEMBI, IPUMEHATh WX, MPOBOJUTH J0Ka3aTEIbHBIE PACCYKIICHUS B XOJE
pelIeHus 3a1ay;

ITPGY ymeHue omepupoBaTh MOHSATHUSAMH: TOUYKA, MPsSMasi, TUIOCKOCTh, MPOCTPAHCTBO, IBYTPAHHBIN
yroJl, CKPEIIUBAIOIINECS MPSAMBIE, MapaJIebHOCTD U MEPIEHANKYISIPHOCT MPSIMBIX U TUIOCKOCTEH, yrol
MEXy MPSIMBIMU, YTOJ MEXKIY MPSIMOU M TUIOCKOCTBIO, YTOJI MEXKY TUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU
JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY MPSIMBIMU, PACCTOSTHUE MEXKAY MJIOCKOCTSIMHU; YMEHUE UCIIOIb30BATh
MpU pelIeHUuU 3a7a4 HM3y4YCeHHbIE (PAKThl U TEOPEMbl IUJIAHUMETPUHU; YMEHHUE OIICHHBATh pa3Mepbl
00BEKTOB OKPYKAIOIIEro MUPA;

[TP612 ymMeHu€e BBIYUCIATH TEOMETPUUECKUE BEIUYUHBI (JIJTMHA, YTOJ, TUIOIaAb, 00BEM, TUIOIAIb
MOBEPXHOCTH ), UCTIONB3YyS U3YUCHHBIE (OPMYIBI U METO/IBI;

[IPyl ymenue omepupoBaTh NOHATUSAMHU: OINPEICICHUE, aKCHOMA, TEOpEMa, CIIEICTBHE, CBOMCTBO,
MPHU3HAK, JI0Ka3aTeIbCTBO, PAaBHOCHIbHBIE (DOPMYITHPOBKU; yMeHHe GOPMyIUpoBaTh OOpaTHOE W
MPOTHBOIOJOKHOE YTBEPXKJEHHUE, TPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, HCIOIB30BaTh METO
MaTeMaTUYeCKOW MHAYKLIHH; MPOBOANTH J1I0KA3aTENIbHbIE PACCYKIEHHUS MPU PEIICHUH 3a7a4, OLlEHUBATh
JIOTUYECKYIO MPABHIIBHOCTD PACCYKICHUN;

[1Py14 ymeHue cBOOOJHO OMEpUPOBATh MOHATHUSMHU: TOUYKA, MpsAMasi, TUIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, TNIOCKUI YTOJI, IBYTPAHHBIN YTOJI, TPEXTPAHHBIN YTOJ, TIEPECEKAIOIINECs, MapauIeIbHbIE U
CKpEUIMBAIOIINECS MpPsIMbIE, MAPAIETbHOCTh M MEPHEHIUKYISIPHOCTh NPSIMBIX M IUIOCKOCTEH, Yroi
MEXIy TPSIMBIMH, YTOJd MEXIy NPSIMOM W TUIOCKOCTBIO, YroJ MEXAYy TIUIOCKOCTSAMH; YMEHHUE
UCIONIb30BaTh MPH PEIICHUH 3a/lad u3ydeHHbIe (DAKThl U TEOPEMBI MJIAHUMETPUHU; YMEHHUE OIICHUBAThH
pasMepbl 0OBEKTOB B OKPYKAIOIIEM MHPE; YMEHHE ONEPUPOBATH MOHSATHUSMU: MHOTOTPAHHHK, CEUEHUE
MHOTOTPaHHHKA, MPABUIBHBIA MHOTOTPAaHHUK, TpHU3Ma, MUpaMuia, Gurypa u MoBEPXHOCTh BpAIICHUS,
IUATUHIP, KOHYC, mmap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUCHUS KOHYCa U MUJIWHIPA, TapauiebHbIE OCH
WM OCHOBAHHIO, CEUEHHUE IIapa, TNIOCKOCTh, Kacawlascs cepsl, HIUIUHAPA, KOHYCA; YMEHHE CTPOUTH
CEYCHHE MHOTOTPAaHHHKA, U300pakaTh MHOTOTPAHHUKH, (UTYPHI M TIOBEPXHOCTH BpAIICHUS, UX CEUCHHUS,
B TOM YHCJIE€ C MMOMOIIBIO dJIEKTPOHHBIX CPEICTB; YMEHHE IPUMEHSATh CBOWCTBA T€OMETPUIECKUX (UTYD,
CaMOCTOATENIHO (POPMYITHPOBATH OMPEIEICHUS U3y4aeMbIX (DUTYp, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U
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NPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH MJIM ONPOBEPraTh HUX; YMEHUE MPOBOIUTH
Kiaccupukanuo ¢GUryp MO pazIUYHbBIM IPU3HAKaM, BBINOJIHATH HEOOXOIUMBIE JIOTIOJHUTENbHBIE
IIOCTPOEHHUS.

MarepuajibHoe o0ecrnieyeHue:

I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPABOYHbBIC MaTCpUaJibl, KOHCIICKTBI JIGKI_[I/II\/JI.

3aganmue:

M- KOJUYECTBO OYKB B UMEHU
N- KOJIM4YeCTBO OYKB B (haMUITHH
p- MecsI pOKICHUS

3amaualNel

Han pom0 ABCD. U3 Touku nepecedeHus ero auaroHaieil nposeneH orpe3ok OF, Tak, uro
AF =¢F, BF=DF. Jlokaxute, uro OF mnepneHaukyaspeH IUIOCKOCTH pomOa, oTpe3ok AC
nepneHauKyisipen miockoctu BDF.

3amaua No2

Han paBHoOeapenHsblit TpeyroabHuk ABC. AC = BC= n cm, ABE = m+ 5 cm. U3 Bepmumnsl yria C
MPOBEJIEH K TIocKoCcTH neprneHaukyisip CD, paBubiii  cMm. Haliaute paccrosiHue ot Touku D 10 cTOpOHBI
AB.

3anaga Ne3

Touku AuB nexxar B  miockoctuo ,M  — Takas TOuyka B  MPOCTPAHCTBE,  JJIS
KOTOpOHl AM = wm | EM = =n 1 OpTOrOHANIbHAS MPOEKIUS Ha IIOCKOCTh o 0Tpe3ka BM B Tpu pasza Gomnblie
OpPTOTOHANILHOM MPOEKIMU Ha 3Ty IUIOCKOCTh oTpe3ka AM . Haiinute paccrosnue ot Touku M 1o
TIJIOCKOCTH ¢ .

3agaua Ne 4

BricoTa mpsiMoyronbHoro tpeyroibHuka ABC, omylneHHas Ha THIIOTEHY3y, paBHa P cm. U3
BepiuHbl C IpsIMOro  yria BOCCTaBlIeH K IUIOCKOocTH  TpeyronbHuka ABC nepnenauxymnsp CM,
npuueM £M = m+n cMm. Haliqute pacctosiue ot Touku M o runorenyssl AB.

IHopsaok BbINOJIHEHUS PA0OTHI:

1. BHUMaTeapHO NPOYMUTANTE YCIOBHE 3a0a4H.

2. 3anuIuTe, YTO B 3a/1a4€ AaHO, CAETIalTe pUCYHOK.

3. [Ipoananu3upyite yclOBHUE 3a/1auH, pacCyXkaas OT TOTO, UTO HYXXHO HaiTh. BcomuuTe, Kakue
TeopeMbl U (hOPMYIIBI TOHATO0SATCS MPU PEIICHUH 3a/1a4H.

4. Pemite 3aga4dy. 3anuiimMTe OTBET.

[Ipu pemieHun 3amay Ha 3Ty TEMY HUCIIOJNB3YETCS OMNPENEICHUE NEPNEHAUKYISIPHBIX MPSMON U
IJIOCKOCTH, MPU3HAK NEPIEHINKYISIPHOCTH MPSIMON U MJIOCKOCTH, TEOPEMBI O TPEX MEPIEeHIUKYIIpax, a
TaKKe Balllk 3HAHUSA U3 INIAHUMETPUU

Xoa padoThI:

3amaqa

Beicota mnpsimoyromnbHoro TtpeyroiabHuka ABC, omymieHHas Ha THIOTeHy3y, paBHa 9.6. U3
BepmuHbl C IpsiMOTO ~ yrila  BOCCTaBiIeH K  Iuiockoctd  TpeyronbHuka ABC mepnenmukymsp CM,
npuyem CM = 28. Haiiaure paccrosiHue or Touku M o runorenysst AB.

Pemenne

[IpumenuTe TeOpeMy o Tpex NepreHANKYIApax.

[Tycte CK - BBICOTA MaHHOTO MPSIMOYTOJBHOTO TpeyroibHUKa. Torma MK - HakimoHHas K
wiockoctu TpeyroapHuka ABC, a CK - oproroHanbHas NpoeKuMs 3TOW HAKIOHHOM Ha IUIOCKOCTh
tpeyronsHuka ABC. Tak kak CK+-AE, TO 110 TeopeMe O TpexX NEepHeHIUKyIspax MK - AE. 3HauuT, AIUHA
orpe3ka MK paBna pPaccTOsHUIO oT Touku M 110 npsimoit AB. 4K MIPSIMOYTOJIBHOTO
tpeyromsauka MCK 1o Teopeme ITudaropa Haxoamm, 9To
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ME = KT +0MF = 067 4287 = 20.6.
OtBet: paccrostHEE OT Touku M 1o runorenyssl AB paBnO 29.6.

dopMma npeacTaBJieHUs pe3yJbTATAa: BHIIIOJIHEHHOE 33/1aHHUE.

Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJIECHUEM
HE0OXOIMMOM TOCIEN0BATEIBLHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIOJIHEHBI BCE
3aMUCH U BBIYUCIICHUSI.

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

Ouenka "yIa0BJIeTBOPUTENbHO'" 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.

Ouenka "Hey10BJI€TBOPUTEIBbHO'" CTaBUTCS, €CIIM pabOTa BBHIIIOJIHEHA HE MOJHOCTHIO UIH 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIbHBIX BBHIBOJIOB.

Tema 4.2. IIpsiMble ¥ NJIOCKOCTH B NPOCTPAHCTBE
IIpakTnueckoe 3ansaTue Ne 46
«Pemenne 3a1a4 Ha NapaJLIeJbHOCTD IJIOCKOCTEl»

Heas pa6orbl: HayunThcsi MCHoONIb30BaTh MpPU3HAK MApaJUIEIBHOCTH IJIOCKOCTEH M CBOWCTBA
MapajuIeNbHBIX TUIOCKOCTEH MPH PEIICHUH 3a]1ad.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1PG1 BiIageHwe METOIaMH JTOKA3aTENbCTB, AITOPUTMAMU PEIICHUS 3a1a4; yMEHHE (OPMYITHpPOBAThH
OIIpEZIENICHUs, AKCUOMBI U TE€OPEMBI, IPUMEHATHh UX, IPOBOAMUTH JOKA3aTEJIBHBIE PACCYXKACHUS B XOJIE
pelieHus 3aaay;

I1PGY ymeHue onepupoBaTh MOHATHSAMHU: TOUKA, MpsMasi, TUIOCKOCTb, MPOCTPAHCTBO, JBYTPaHHbBIN
yToJI, CKPEIIUBAIOIINECS NTPSIMBIE, APAJUIEIBHOCTD U MEPIEHAUKYISAPHOCTD NPSMBIX U INIOCKOCTEN, YT O
MCXKAY NPAMBIMHU, YTOJI MCKAY pr[MOfI H IJIOCKOCTBIO, YTOJI MCKAY IIJIOCKOCTAMU, PACCTOSAHHUEC OT TOYKU
710 MJIOCKOCTH, PACCTOSIHUE MEXY NPSAMBIMH, PACCTOSHUE MEXKY MJIOCKOCTSMHU; YMEHHE HCIIOJIb30BaTh
IpU pPELICHUM 3aJa4 H3y4yeHHbIe (PAKThl U TEOpeMbl IUIAHMMETPUHM; YMEHHE OLEHUBATh pa3Mephl
00BEKTOB OKPYXKAIOIIEro MHUpa;

[IPyl ymenue onepupoBaTh NOHATUSAMU: OINPEICIICHUE, aKCHOMA, TEOpPEMa, CIIEJICTBHE, CBOMCTBO,
NPU3HAK, JI0Ka3aTeNbCTBO, PABHOCHIIBHBIE (DOPMYIUPOBKU; YMEHHME (OPMYIHPOBaThH OOpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEPXKIACHUE, MPUBOAUTL MPUMEPHI U KOHTPHPUMEPHI, HCIOIL30BATH METOX
MaTEMaTHYECKON MHAYKLUHU; IIPOBOJNUTD J0KA3aTEIbHbIE PACCYKICHUS NIPU PELICHNN 3a]ad, OLICHUBATh
JIOTUYECKYIO NMPAaBWIIBHOCTh PACCYKICHUN;

[1Py14 ymeHue cBOOOJHO ONEpPHPOBATh MOHATUSAMH: TOYKA, MpsMasi, IUIOCKOCTh, NMPOCTPAHCTBO,
OTPE30K, JIyY, INIOCKHUI YroJI, IBYIPaHHBIN YTOJ, TPEXIPAHHBINA YTOJ1, IEPECEKAIOIINECS, TAPATUIEIbHBIE U
CKPEILMBAIOIINECS TPSAMBIE, MApaUIENbHOCTh M MNEPHEHAUKYIAPHOCTh MPSAMBIX M IUIOCKOCTEM, Yroi
MEXIy NpPSIMBIMHM, YTOJd MEXAYy HIPSIMOM W IUIOCKOCTBIO, YroJI MEXAY IUIOCKOCTAMH; YMEHUE
UCMOJIb30BaTh MPU PEIICHUHU 33/a4 U3Y4YeHHBbIe (DAKThl U TEOPEMBl IUIAHUMETPUHU; YMEHHE OLIEHUBATh
pasMEpPbL 00BEKTOB B OKpYXKarmeM MHUpE, YMCHHUEC OINCPHUPOBATH NOHATUAMU. MHOIOIpaHHUK, CCUCHHUC
MHOT'OTpaHHHKA, MPAaBUIbHBI MHOTOIpaHHHK, PU3Ma, MUpaMuaa, GUrypa U MOBEPXHOCTh BpAICHUS,
UWIMH]P, KOHYC, map, cdepa, pa3BepTKa NOBEPXHOCTH, CEUEHHUS KOHYCa U IIMIIMHpA, TapasuieIbHble OCH
WIA OCHOBaHMIO, CEYEHHUE Ilapa, IIOCKOCTh, Kacawomasics chepsl, IUIUHIPA, KOHYCa; YMEHHE CTPOUThH
ceueHne MHOTOTpaHHHKa, 1300pakaTb MHOTOI'PaHHUKH, (PUTYPHI U TOBEPXHOCTH BPALLEHUS, UX CEUECHMUS,
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B TOM YHCJI€ C TOMOILBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHATH CBOWCTBA T€OMETPHUECKUX (QUTYD,
CaMOCTOSITENILHO (hOPMYJIUPOBATH ONPEAEICHUS U3y4aeMbIX (UTYp, BBIIBUTATh TUIIOTE3bl O CBOMCTBAX U
NPU3HAKAX TeOMETPUYECKUX (Uryp, OOOCHOBBIBATH MJIM ONPOBEpPrarh HX; YMEHHE IPOBOJIUTH
KiIaccupukanuio ¢GUryp MO pa3IUYHBIM [PHU3HAKaM, BBINOJIHATH HEOOXOAUMBIE JTOTIOJHUTEIbHBIC
IIOCTPOEHHUS.

MarepuajibHoe o0ecnieyeHue:

I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MaTCpUaJibl, KOHCIICKTBI JIGKI_[I/II\/JI.

3aganmue:

M- KOJUYECTBO OYKB B UMEHU
N- KOJIMYECTBO OYKB B (haMUITHH
p- MecsI pOKISCHUS

3amaua Ne 1

Mexnay nByMsl napajuiedbHBIMHM IUIOCKOCTSIMHU 3aKJIIOYEH OTPE30K, JIMHOM m+n cMm. Halinure
IIPOEKIIMU 3TOTO OTPE3Ka Ha KAXKIYIO IJIOCKOCTh, €CIIU PACCTOSIHUE MEXKY IUIOCKOCTSIMU PAaBHO # CM.

3agaua Ne 2

[Tnockoctu M u P mapamiensubl. U3 Touek A u B minockoctu M mpoBesneHbl K miiockoctu P
HakKJIOHHBIE AC = m+n cM U ED = m+n—3 cm. [lpoexkuus HakinonHoit AC Ha OHY M3 IUIOCKOCTEH
paBHa m cM. YeMy paBHa NpoeKius HaKJIoOHHOU BD?

3amaua Ne3

Mexay nByMs mapauieabHbIMU TutockocTsiMi P Q mposenenst orpesku AC 1 BD (Touku A u
B nexar B miockoctu P), AC =m +n+¢ am, ED = m+n am , pazHocTs npoekiuit AC u BD na onny u3
IJIOCKOCTEH paBHa # 1M . HaiiauTe IIuHbI 3TUX TPOEKIUI U pacCTOSHUE MEXKY MIIOCKOCTSAMH.

IHopsaok BbINOJIHEHUS PA0OTHI:

1. BHuMareabHO MPOYUTANTE yCIOBHUE 3a/1a4H.

2. 3anuiunTe, 4TO B 3a/1a4€ JAHO, CAEIANTE PUCYHOK.

3. [Ipoananu3upyiTe ycliOBUE 3a/1auH, pacCyXkaas OT TOTO, UTO HYXXHO HaiTh. BcomuuTe, Kakue
TeopeMbl U (HOPMYIIBI TOHATO0ATCS TIPU PEIICHUH 3aauu.

4. Pemmite 3aga4dy. 3anuiimMTe OTBET.

IIpn pemeHun 3agad Ha 3Ty TEMY HCIOJIB3YETCS ONPEIECIICHHUE IapaJlIeNIbHBIX IUIOCKOCTEH,
MIPU3HAK MapajljIeIbHOCTH IIOCKOCTEN, TEOPEMBI O NapauIEIbHBIX IUIOCKOCTSIX, & TAKXKE BaIllM 3HAHUS U3
MJITAHUMETPUHU

Xonx padoTsI:
3amaua Ne 1
Mexnay nByMs MNapajuiedbHbIMU IUIOCKOCTSAMM 3aKJIOUEH OTpe3ok, anuHoil 10 m. Haiiaure
MPOEKIIMU ITOTO OTPE3Ka Ha KAXKAYIO MNIOCKOCTh, €CJIM PACCTOSTHUE MEXKITY TIJIOCKOCTSIMU PAaBHO 8 M.
Hano:

t
1 / A /
AN Haiitn npoexunn AC

AN

112



Pemenue

1) Tak Kak TUIOCKOCTH TapaJielbHBI, TO PACCTOSHUE MEXAY HUMHU - 3TO nepreHaukyasip AC.
[Toctpoum npoeknuto orpeska AB Ha miiockocTs £. 910 oTpe3ok BC.

2) Paccmorpum tpeyronbHuK ABC- mpsMOyTrobHBIN.

ITo Teopeme [Mudaropa 4B* = AC? + BC?

ACY = AR? —BC®
ACT =10%F —8f =100 — 64 = 36
AC=6 cMm.

Tak Kak MJI0CKOCTU NapajieibHbl, TO IPOEKLHUU OTPE3KA HA 3TH IJIOCKOCTH OyIyT paBHBI.

3anaya Ne 2

[Inockoctu M u P mapamienshsl. M3 Touek A u B miockoct M mpoBenieHbl K TUIOCKOCTH P
HakJoHHble AC= 37cm u BD=125 cm. IIpoekuus HakinoHHOM AC Ha OfHy U3 IIOCKOCTEN paBHa 12 cM.

UeMmy paBHa npoekiusa HakaoHHOH BD?

Hano: M | F,LAeM.BEeM
Tl AC =37 e, BD = 125 em
/A B / AE LP,BK LP,CE=12em
/ \ Haittu: KD

Pewenue

1) Paccmotpum tpeyronbHuk ACE- npsMoyroiabHbIH.
ITo Teopeme IMudaropa A* = AE* + CE?

AF? = AC* — CE®  AF® =372 — 127 = 1369 — 144 = 1225
AE=35 cm.

2) Paccmotpum tpeyronbauk BKD- npsiMmoyrosibHbIi.
ITo Teopeme I[Mucaropa E0? = KD*? + E&?

En? =BD* —BE* AE=BK kak paccTosiHus MeX1y MapajyielbHbIMU INIOCKOCTSIMH.
KD? =1258% —358% =18A25 — 1225 = 14400

KD= 120 cm.

Ortget: npoekuus BD pasna 120 cwm.

3amaua Ne3

Mexny aByMmsl lapauiebHbIMU TIOcKocTssMu P 1 Q mpoBenenst otpe3ku AC u BD (touku A u
B nexar B mmockoctu P), AC=13 cm, BD=15 cm, cymma npoeknmii AC u BD Ha onHy U3 miockocTei
paBHa 14 cm . Haliiute JUIMHBI 3TUX MPOEKUUNA U PACCTOSIHUE MEXY TUIOCKOCTSIMHU.

M / b

Hano: ¢l P, AeP,.EEF
AC =13 e, ED =15 m
AE L QEE L QCE+DE =14

i = IVQK Haiitu: CE, AE, DK
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Pemenue
1) Pacecmorpum TpeyronbHuk ACE- mpsMoyroibHBIN.
ITo Teopeme [Mudaropa AC* = AE? + CE?
AE? = AC? — CE?
ITycts CE = %, Torma DK=14-X.
AE? =169 — x°
2) Paccmotpum tpeyrosnbHUK BDK- npsMoyroabHbIi.
ITo Treopeme I[Mucaropa E0? = BX® + DX*
EX® = BED® — D&*
BR? =225 — (14 — )% = 225 — 196 + 28x —x® = 20 4 28y — x°
AE=BK, kak paccTosiHusS MEXy MapauieIbHBIMU ITIOCKOCTSIMU
3HauwT,
169 — x? =29 4+ 28x — ¢
28x = 140
Xx=5
CE=5 cm, DK=14-5=9 cm
AE =160 — 25 =/1# = 12 em

OTBeT: paccTOSIHUE MEXAY MIOCKOCTSIMU 12 ¢M, IPOEKLUU HAKIOHHBIX 5 ¢M U 9 cM.
®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33JaHKE.

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOIEHUEM
HEO0OXOIUMOM TIOCTICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKYpaTHO BBIITOJIHEHBI BCE
3aMucH, BEIYUCICHUS, PUCYHKU U TpadUKU.

Ouenka '"xopomo' CTaBUTCs, €CITU BBIMOJIHEHBI TPEOOBAHMS K OIEHKE "OTIWYHO", HO JAOMYIICHBI
2-3 HenoueTa.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHONW YacTH TaKOB, YTO IMO3BOJISIET MONYYUTh NMPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE
MpoBeACHUS PAOOTHI OBUTH TOMYIIEHBI OITHOKH.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIM paboTa BBHIIOJIHEHA HE MOJHOCTHIO WK 00BEM
BBITIOJIHEHHOW YacTH paOOThI HE TTO3BOJISIET C/ENATh MPABHILHBIX BHIBOJIOB.

Tema 4.2. [Ipsimble ¥ JIOCKOCTH B POCTPAHCTBE
IIpakTuyeckoe 3ansaTue Ne 47
«Pemenue 3a1a4 Ha IBYTpaHHbIE YIJIbD)

Henab padorbl: HayunThcs pemaTe 3a7adu Ha NMPUMEHEHHE IMOHATHHA yria MEXAYy NpsSIMOU H
IIJIOCKOCTBIO, JBYTPAHHOTO YIUIa, YIJIa MEXKAY INIOCKOCTSIMH.

BbinosiHenne padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

[1PG1 BrageHne MeTOJaMU JOKA3aTeNbCTB, aITOPUTMAMHU PELLIEHUs 3a]a4; yMeHUue popMyIupoBaTh
OIIpEZIENIEHUS, AKCUOMBI U TEOPEMBI, IPUMEHATh UX, IPOBOAUTH JOKAa3aTENbHBIE PACCYXIECHUS B XOJ€
pelieHus 3aaay;

I1P69 ymeHue onepupoBaTh MOHATHSAMH: TOYKA, MpPsIMas, IIOCKOCTh, IPOCTPAHCTBO, JBYTPAHHBIN
YToJ, CKpCIIUBAKOIIHUECS MMPAMBIC, MapaVICIIBHOCTE U MEPIICHAUKYIAPHOCTD MPAMBIX U HHOCKOCTGI\/’I, yroJia
MEXy IPSIMBIMH, YTOJl MEXAY IPSIMON U IJIOCKOCTBIO, YTOJI MEXAY INIOCKOCTSIMH, PACCTOSIHUE OT TOUKU
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710 TJIOCKOCTH, PACCTOSIHUE MEXIY MPSMBIMH, PACCTOSHUE MEXKIY MIOCKOCTSMHU; YMEHHE HCIIOJIb30BaTh
MpH pPEHICHUH 337a4 HM3ydeHHbIe (AKTBI M TEOPEMbl IUIAHMMETPUH; YMCHHE OICHHUBATh pa3Mephl
00BEKTOB OKPYKAIOIIEr0 MUPA;

[TP612 ymMeHHe BBIYUCIATH TEOMETPUUCCKHE BEIUYUHBI (JIJTMHA, YTOJI, TUIOIIaAb, 00BEM, TUIOIIA/Ib
MMOBEPXHOCTH ), HCIIOJIb3Ysl U3YYCHHBIE (POPMYIIBI U METO/IBI;

[Pyl ymeHue omnepupoBaTh MOHATHSAMU: OMpECIICHUE, aKCHOMa, TeOpeMa, CJICICTBUE, CBOMCTBO,
MpHU3HAK, JIOKA3aTelIbCTBO, PAaBHOCHIBbHBIE (DOPMYITHPOBKU; yMeHHE (OPMYIUPOBAaTH OOpaTHOe W
MIPOTHUBOIOJIOKHOE YTBEPXKACHHE, IPHUBOJIUTH IPUMEPHl M KOHTPIPUMEPBI, HCIIOJIB30BaTh METO]I
MaTEeMaTHYECKON MHAYKIWU; TPOBOJAUTH JOKa3aTelbHBIC PACCYXICHUS NP PEIICHUN 33]a4, OIICHUBATh
JIOTUYECKYIO NMPaBUIIBHOCTD PACCYKICHUIA;

[IPyl4 ymeHnue cBOOOTHO ONMEPHPOBATH MOHATHUSMHU: TOYKA, MPsSMasi, TUIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIYY, IJIOCKHI Yrojl, ABYIPaHHBIA Yroj, TPEXTPaHHBIN yroJ, epeceKaroIrecs, napauiebHbIC 1
CKPEIMBAOIINECS TPSAMbIC, TApaLICIBbHOCT, M TEPIEHIUKYISIPHOCTh MPSAMBIX H IUIOCKOCTEH, YToj
MEXIY MPSAMBIMH, YTOJ MEKIy MPSIMOH W IUIOCKOCTBIO, YTOJ MEXKIY IUIOCKOCTSIMH, YMEHHE
WCIIOJIb30BaTh MPH PEIICHUU 3a/ad M3y4deHHbIC (DaKThl M TEOPEMbl TUIAHUMETPUU; YMEHUE OIICHUBATH
pa3Mepbl 0OBEKTOB B OKPYIKAIOIIEM MHPE; YMEHHE OIEPUPOBAThH IMOHATHUSAMH: MHOTOIPAHHUK, CCUCHHE
MHOTOTPaHHHKA, MMPABUIBHBIA MHOTOTPAaHHUK, NpHU3Ma, MUpaMua, Gurypa u MOBEPXHOCTh BPAIICHUS,
WIMHAP, KOHYC, 1map, chepa, pa3BepTKa MOBEPXHOCTH, CEUCHUS KOHYCA U IIHJIMHIIPA, TTapaJlIeIIbHbIC OCH
WM OCHOBAHHIO, CCUCHHUE MIapa, TUIOCKOCTh, Kacaromascs cepsl, MUINHAPA, KOHYCa; YMCHHE CTPOUTH
CCUCHHE MHOTOTPaHHUKA, H300pakaTh MHOTOIPaHHUKH, (PUTYPHI ¥ TIOBEPXHOCTH BPAIIICHUS, KX CCUCHMUS,
B TOM YHCJIEC C ITOMOIIBIO 3JIEKTPOHHBIX CPEICTB; YMCHHE IPUMEHSATH CBOMCTBA T€OMETPUICCKUX (UTYD,
CaMOCTOSITEIILHO (POPMYJIMPOBAThH ONPEICICHUS N3Y4aeMbIX (DUTYD, BBIIIBUTATh TUIIOTE3bI O CBOMCTBAX U
MpU3HAKAaX TI'COMETPUYECKHX (UTyp, OOOCHOBBIBATh HWJIM ONPOBEPraTh WX, YMEHHE IPOBOJUTH
kinaccuukanuoo (QUryp 1O pPa3JIMYHBIM TMPU3HAKAM, BBIOJIHITE HEOOXOIMMBIC JOTIOJIHUTEIBHBIC
MTOCTPOCHUS,

[MPy15 ymeHre cBOOOJHO ONEpUPOBATh MOHATHUAMH: TUIOIMIAAb GUTYPBI, 00beM (DUTYPHI, BEIUNYHHA
yria, pPacCTOSIHHE OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHEC MEXKIY TPSIMBIMH, PACCTOSHHE MEXITY
TUTOCKOCTSIMH, TUIOIIAAb CQephl, IIONIAIb MOBEPXHOCTH MUPAMHUIBI, IPU3MBI, KOHYCA, [IHIUHIPA, 00beM
Ky0a, TPSIMOYTOJILHOTO MapajielieluIeaa, MTUPaMUIbl, MPU3MBI, ITWIHHIpPA, KOHYca, IIapa; yMEHHhe
HaXOJUTh OTHOIIIEHHE 00bEMOB MOIOOHBIX (UTYD.

MarepuajnbHoe o0ecnieyeHue:

NuauBuayanbHble 3aaHNs, CIPABOYHBIE MaTepUaibl, KOHCTIEKTHI JIEKITHA.

3aganue:

M- KOJINYECTBO OYKB B UMEHU

N- KOJIM4YeCTBO OYKB B (paMUIIHH

p- Mecs1 poxKACHUS

1) Y3 Toukn A BHE IUIOCKOCTH IMPOBEIECHBI K IUIOCKOCTH NEPIEHIUKYISAp AE = n CM U HaKJIOHHBIE
AC 1 AM, oGpasyrotue ¢ miockocTsio yriast 30°. Haiigure yrom Meskty HakIoHHBIME TpsiMoii. Haiimre
CM.

2) KaTeTsl mpsSMOYTOIBHOTO TPEYTOJbHUKA PaBHBI #1 CM U 7 + 1 cM. OmpeaenuTe paccTOsHUE OT
BEPIIMHEI MPSIMOTO YIJIa JI0 TUIOCKOCTH, KOTOPasi IPOXOIMT Yepe3 THIIOTeHy3y u coctaBisier yroi 30° ¢
IIJIOCKOCTBIO TPEYTOJIbHUKA.

3) Touku A u B nexar Ha pebpe mpsMoro aByrpaHHoro yria. AAj; u BBi- nepnenaukynspsl K
pedpy, MpoBEJECHHBIE B Pa3HBIX T'paHsX, mpuueM AE = m cMm, A4; = n+m cMm, BBy =n —1 cm. Hailigure
A1B1.

Ilopsinok BbINOJHEHHS Pa0OTHI

1. BHuMaTenpHO NMpOYUTANTE YCIOBHUE 3aaUH.

2. 3anummTe, YTO B 33/1a4€ JJAHO, CAEIaNTe PUCYHOK.

3. [Ipoananu3upyiite ycllOBUE 3a/1auH, pacCyXkaas OT TOTO, UTO HYXHO HailTh. BcnomuuTe, kakue
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TEOpeMbI U (HOPMYIIBI TIOHATO0SATCS TIPU PEIICHUH 3a/1a4H.

4. Pemnre 3a1a4y. 3anuIlInTe OTBET.

[Ipu perieHnu 3a1a4 Ha ATY TEMY UCTIOJIB3YIOTCS OMPEACTICHHS YTila MEX Y MPSMOM U MIIOCKOCTBIO,
IBYTPAaHHOTO YyTJIa, THHEWHOTO yIiia ABYTPAaHHOTO YTJIa, a TAK)KE BAIlld 3HAHUS U3 TUTAHUMETPHUH.

Xox padoThI:

3anayva 1

Han tpeyronsauk ABC co croponamu AB=9 cm, BC= 6 cm u AC= 5 cMm. Uepe3 MEHbIIIYI0 CTOPOHY
MPOXOJUT IUIOCKOCTh, COCTAaBIISIOIIAS C IJIOCKOCTBE) TPEYTrOJbHHUKA YIOJI 45°. Haiigure paccTrosiHue
MEXK]y TJIOCKOCTBIO U BEPIIMHOMN B.

B
o Jlano: AABC,AE =9 em
B =6, AC =5 e
A D AL E oo = 457

Haiitu: Paccrostaue ot B 1o a

Pewmenne

1) JononHuTeIbHOE MOCTPOCHHE: TpOoBeeM Bl L ¢ = BD — paccToamue oT B go miockocTH 6
EM 1 AC = DM 1L AC o TeopeMe 0 TpeX NepIe HARKY A DX,

3HauyuT, £BMD — maHelHuE yron gEyTpadHoro yraa, S BMD = 45F,

2) B tpeyronsuuke ABC Haiinem BeicoTy BM.

CHayvaJia BBIYMCIIAM ILIOMAAb TPEYrodbHuKa 1o popmyse ['epona:
Sa=Ap lp—al lp—8-(p-c)

F+E+5
=T=1Dc:r-1

Supe =10 145 = 10+ Zep?

Supe =3 ACBM = B =212

40T
BM = 122 = 42
3) Paccmorpum TpeyroasHUK BMD- npsMOyrosibHBIH 110 TOCTPOSHUIO.
22 = sincBMD
B
ED = EMsinsBMD
-
BD = 42 sin4s? = 42 T =4 .
OtBer: pacctosiHue ot B 10 miockoctu 4 cwm.
3anaya 2

Konner otpe3ska MK nexar Ha rpaHsx mnpsmoro nasyrpanHoro yrima. MMi; u KKi-
MepIEeHIUKYISIpEI K pedpy, mpuueM MK=13 cm, MM;=12 cm, M;K;=3 cm. Haitnure KKj.

/' Hano: = aef = 907

A\ S ME =13 o, MM, =12 9, My K, = 3 em
/S RN 2 ) MM, Lo.KK, Lo
yy ' \ : Haiitu: £&,

Permenue
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1) IlocTpouM JIMHEHHBIHA yroj ABYrpaHHOro yria. [[is atoro uepe3 Touky M mpoBeneM OTpe3ok
M;E, napannensHbiii u paBHbid KKj.
KK, 1 a, cnegoBareibHoO, ML E 1 a,

= MM, E — masefisnIf yTOA AEFTHAMHOTD VI4, sHa=mT < MM, E =90°%,

2) Paccmotpum AMEK

ME- HaknoHHas K miaockocTH £, EMj — ee mpoekius Ha 3Ty IiIockocTh, EM; L EK ( T.k. EM1KijK —
IIPSIMOYTOJIBHUK 110 nocTpoeHuto). CnenosarensHo, ME L EK (1o Teopeme 0 TpeX NEepHEeHAUKYIsIpax) U
AMEK — mpamoyTomeHEE.

[To Teopeme IMudaropa ME* = ME* + EK*

ME® = ME®? — EK? EK=M;K;=3 cm

ME® =13% —3F =169 — 9 = 160

ME = 160 = 4+10 et

3) PaccmoTpum AMM, K — mpamoyromme, T.x, < MM, E = 908,

ITo Teopeme Iudaropa ME® = MM, * + M, E?

M,E® = ME® — MM, *

M, E? = 160 — 144 = 16

M;E=4 cm.

3uaunt, KK1=4 cM.

OtBet: KK;=4 cMm.

3anaya 3. Hailigute HamOOnbImIMIA JOMYCTUMBINA Yol HaKJIOHA
CKJIOHAa, BJOJIb KOTOPOTO MOXET CTOSTh, HE OIPOKHUABIBASICH HA3al,
3aTopMokeHHbIH TpakTop MT3-50 (3TOT yron Ha3bIBaeTcsl MpEIesIbHBIM
yIJI0M MOJIbEMa TPAKTOPa).

Pemenne. Yriom npomonsHOro HaKJIOHA TPAKTOpaA HA3BIBAETCS Yol
MEXIY NpSIMOM — TPACKTOPUEH €ro JBHKEHHS — U TOPU3OHTAIBHON
IUIOCKOCTBIO M TPSMOM, MNEpHEeHIUKYJISIPHOU TPACKTOPUHU JBUKEHHUS,
MIPUHAUISKAIIEH [JIOCKOCTH JABUKEHUS, HA3bIBAECTCS YIJIIOM IOIEPEYHOr0
KpeHa TpakTopa. Eciau TpakTop paboTaeT Ha TOPU30HTAIBHON MIOCKOCTH,
TO 00a 3T yrJia paBHbI Hy/10. MIHa4e eno oOCTOUT B citydae paboThl Ha CKJIOHE. BennunHbl 3THX yIiIoB
CYUIECTBEHHO  BJIMAIOT  HAa  YCTOWYMBOCTb  TpakTopa M  €ro
9KCILTyaTallUOHHBIE IIAPaMETPHI.

TpeOyercss HaillTM  yroil  MeXJIy IUIOCKOCTBIO  CKJIOHAa |
TOPU30HTAIBHON IIIOCKOCTBIO. OH paBeH yIily MeEXAy HpsSMbIMA B
MPOJIOJILHOM CE€YeHUU CKJIoHa. M3 kypca (U3MKM H3BECTHO, 4YTO JUId
YCTOMYMBOCTH Te€la Ha HAKJIOHHOM IUIOCKOCTH HEOOXOIMMO, YTOOBI
BEPTHKaJb, IPOBE/ICHHAs Yepe3 LEHTP Macc A, HE BBIXOAMJIA 3a MPEAeIbl
onopsl BD. PaccMoTpuM npenenbHbIN cilydaii, Korga 3Ta BepTukains AB
npoxoauT 4vepe3 rpanuny omopsl. IlpoBenem AC BD u paccmorpum
npsmMoyronbHbii TpeyroibHUK ACB. T.k. . V TpakTtopa MT3-50 unTepecyromue Hac napaMeTpbl TaKOBBIL:
AC=89cwm, BOCZSSCM. [ToaTroMy miist HEro W, ClIeAOBATEIbHO, MPEAEBHBIA Yroya MoJbeMa o ~ 430
OtBeT:0 = 43" .

3agaua 4.
Haiinure HanbGonpImmii JAOMYCTUMBIM yros [ HaKJIOHa CKIIOHA,

MOTIEPEK KOTOPOT'O MOXKET CTOSITh, HE OMPOKHUABIBAasICh HAOOK, TPAKTOP
MT3-50 (3TOT yronm Ha3bIBaeTCs YIJIOM IMONEPEYHONH CTaTUYECKOM
YCTOMYHMBOCTH TPAKTOPA). )
gl o
) A
B

Pemrenne. Paccyxnas Tak ke, Kak IpPU PEIICHUM NPEIbIAYLIEH
3ala4yd, pacCMOTPUM CIllydal HEYCTOMYMBOIO pPAaBHOBECHs, KOrja
BEpPTUKAJIb, IPOBEICHHAS § Uepe3 HEHTP A MacC MPOXOJUT Yepe3 TOUKY
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B — rpanuny omnopsl. Ilpeanonaras, 4To LEHTP MAacC HAXOAUTCA HA MPOAOJIBHOM IUIOCKOCTU TPaKTOpa
(TUTOCKOCTD, MEPIICHAUKYIISIPHAS 3aHEH OCH W MPOXOJAIas dYepe3 ee cepeauHy), moaydum: , ['me h —
BbICOTa IIeHTpa Macc, a b = 2BC — mmpuna koseu. [ns tpaktopa MT3-80 h=89cMm, b=120cm. [ToaTomy
st Hero tgP = 0,67, 3HauuT, B = 34% . Orser: B= 340,

®opma npeacrabJieHUs pe3yJbTaTa: BbIIIOJIHEHHOE 3a/1aHHUE.

Kpurtepun onenku:

Ouenka "OTJIMYHO'" CTaBUTCSA, €CliM paboTa BBHIMOJHEHA B IMOJTHOM OOBEME C COOJIOJIEHHUEM
HEO0OXOIUMOM TIOCTIEOBATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIIIOJIHEHBI BCE
3aMuCcHy, BEIYUCICHUS, PUCYHKU U TPapUKU.

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

Ouenka "'yI0BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTW TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yJAbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJbHO' CTaBUTCS, €CIIM paboTa BHIMIOJHEHA HE TMOJHOCTHIO UIH 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CIENIATh MTPABMIILHBIX BBIBOJIOB.

Tema 4.3 MHOrorpaHHMKH U KPyIJble TeJa
IIpakTuyeckoe 3ansaTue Ne 48
«Pemenue 3a1a4 Ha napaJjuiejienune] u Kyo»
Hexapb padotbl: HayuuThcs pemarh 3a1a4u ¢ nmapaiesienune oM 1 Kyoom

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[IP610 ymeHue onepupoBaThb NOHSTUSIMHM: MHOTOTPAaHHHK, CEYEHHE MHOTOTpPaHHMKA, KYO,
napajiesienunes1, pusMa, nupaMuza, Gurypa u noBepXHOCTb BpalleHUs, LIWIMHIP, KOHYC, 1ap, cdepa,
ceueHuss (UIypbl BpalllEHUs, IJIOCKOCTh, Kacamoomascsa cdepbl, LUIUHApPA, KOHyca, IUIOIMAIb
MOBEPXHOCTU MHUPaMHM/JIbl, TPU3MBI, KOHYCa, LIMINHAPA, IUIOMaAb chepbl, 00beM KyOa, IpSIMOYTOJIbHOTO
napajuiefienunes1a, NupamMuabl, IpUu3Mbl, HWIMH]pA, KOHYCA, Il1apa; yMEHHE N300pakaTb MHOIOIPaHHUKH
U NTOBEPXHOCTHU BPAILECHHUS, UX CEUEHHS OT PYKH, C IOMOIIBIO YEPTEHKHBIX HHCTPYMEHTOB U JJIEKTPOHHBIX
CPEICTB; YMEHHME pacrno3HaBaTh CUMMETPHUIO B IPOCTPAHCTBE; YMEHHE pACIO3HABaTh IpaBUJIbHbBIE
MHOTOTPaHHUKU;

[IP611 ymeHue omepupoBaTh NOHSTUSIMU: JBHUKEHHE B IPOCTPAHCTBE, MOJOOHBIE (QUIYpPHI B
IIPOCTPAHCTBE; MCIIOJIB30BaTh OTHOLICHUE IUIOMIAJIe MOBEPXHOCTEH M 00BbEMOB MOJOOHBIX (UTYp MpH
pEILIeHNH 3a]1aY;

I1P612 ymeHue BBIYMCIATH T€OMETPHUUECKUE BETUYMHBI (JUIMHA, YTOJl, IUIOLaib, 00beM, MJIOLIalb
MTOBEPXHOCTH ), UCIIOJIb3Ys NU3YUEHHbIE POPMYJIIbI U METOIBI;

[1P614 ymeHue BBIOMpaTh MOIXOISIINN M3YYEHHBIH METOJ JJIS pelleHUs 3a/lauM, pacro3HaBaTh
MaTemMaThuueckue (akThl U MaTeMaTHYEeCKHE MOJIEIM B NPUPOJHBIX U OOIIECTBEHHBIX SIBICHHUSAX, B
UCKYCCTBE; yMEHHE IIPUBOJUTh NPHUMEPHl MAaTEMaTHYECKMX OTKPBITUM PpPOCCUMCKOM M MHpOBOMU
MaTeMaTUYeCKON HayKH;

[1Py14 ymeHue cBOOOJHO ONEpHPOBATh MOHATUSAMH: TOYKA, MpsMasi, TUIOCKOCTh, NMPOCTPAHCTBO,
OTPE30K, JIy4, TIIOCKAMN yroJj, ABYTPAHHBIN yToj, TPEXTPAHHBIN yroJ, NepeceKaromuecs, napauiebHble U
CKPEILMBAIOIINECS TPSMbIE, MapalIeIbHOCTh M NEPIEHIUKYISIPHOCTh MPSMBIX M IIOCKOCTEH, YroJl
MEXIYy MpSIMBIMU, YTOJ MEXKIy MNPSAMOH U IJIOCKOCTBIO, YTOJ MEXKIy IUIOCKOCTSIMH;, YMEHHE
UCMOJIb30BaTh MPU PEIICHUH 337134 U3y4YeHHBbIe (DAKThl U TEOPEMBl IUIAHUMETPUH; YMEHHE OLIEHUBAThH
pa3Mepbl 0OBEKTOB B OKPYXKAIOLIEM MHUpPE; YMEHHE ONEePUPOBATH MOHATHSAMH: MHOTOTPAaHHUK, CEUEHUE
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MHOTOTpaHHHKA, NPAaBUIbHBI MHOTOTPAaHHHK, MPU3Ma, NMUpaMuaa, GUrypa ¥ MOBEPXHOCTh BpAIICHUS,
LWINHAP, KOHYC, 1ap, chepa, pa3BepTKa MOBEPXHOCTH, CEUEHHsI KOHYCa ¥ LIMIMHJPA, apajUIeIbHbIE OCH
WIA OCHOBaHMIO, CEYEHHUE Ilapa, INIOCKOCTh, Kacaromasics chepsl, IUINHIpa, KOHYCa; YMEHUE CTPOUTh
CeueHHe MHOTOIrPaHHUKA, U300paXaTh MHOTOIPAaHHUKH, (PUIYphI M IOBEPXHOCTH BpAILEHUS, UX CEUEHMUS,
B TOM YHCJI€ C TOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHSITh CBOWCTBA T€OMETPHUECKUX (PUTYD,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONpPENENIEHUs U3ydaeMbIX (UTyp, BBIIIBUraTh TUIIOTE3bl O CBOMCTBAX U
MpPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIM OIPOBEPraTh HX; YyMEHHUE MPOBOIUTH
Kkinaccuukanuo (Uryp Mo pas3IuyHbIM IPU3HAKAM, BBINOJHATE HEOOXOANWMBIE JONOJHUTEIbHbIE
IIOCTPOCHHS;

[1Py15 ymeHnue cBOOOJHO onepupoBaTh NOHATUAMM: IUIOIAAb (GUTYphl, 00BEM (PUTYpHI, BEIUYHHA
yIjla, pacCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXIY IPSIMBIMH, DPACCTOSHHUE MEXAY
IUIOCKOCTSIMH, IUIOIIAAb cepsl, IUIO0IIAb MOBEPXHOCTU MUPAMUIBI, IPU3MBI, KOHYCA, LIUIMHIPA, 00BEM
Ky0a, MpsMOYroJbHOTO Mapajuiesienuneia, MUpaMuabl, MPU3MbI, [UIHHIPA, KOHYyCa, IIapa; yMEHHUe
HAXOJUTh OTHOILIEHHE 00beMOB MOJOOHBIX (QUTYD;

[IPyl6 ymeHue CBOOOAHO OMNEPUPOBATH TOHATUAMHU: JBH)KCHUE, TMapajUIeIbHBIH MEepeHoc,
CUMMETpPHUS Ha IUIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT, IIpeoOpa3zoBaHue Mo00us, M0100HbIe (PUTYDBI;
YMEHHE PAclO3HaBaTh PaBHbIE U MOJO0OHBIE (PUTYPBI, B TOM UYUCIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE;
YMEHHUE HCIMOJIb30BaTh I'€OMETPUYECKUE OTHOILEHUS, HaXOAUTh I'€OMETPUUYECKHE BEJIMYMHBI (JUIMHA,
yroJ, Iioniaib, 00beM) MpHU PELICHUHN 3a/1a4 U3 IPYIUX yU4eOHBIX MPEAMETOB U U3 PEalIbHOM KU3HU;

[1Py19 ymenue BpIOMpaTh MOIXOASIIUN METOA A pelieHHs 3afayd; [MOHMMaHHE 3HAYUMOCTHU
MaTeMaTHKU B U3YYEHHH TPUPOJHBIX M OOIIECTBEHHBIX NPOLIECCOB M SBICHUIN; YMEHHE Paclo3HABATh
IIPOSIBJICHUE 3aKOHOB MATE€MaTUKU B HCKYCCTBE, YMEHHE IIPUBOJMUTH IPUMEPbl MaTEMAaTUYECKUX
OTKPBITUHA POCCUMCKON M MUPOBOM MaTEMaTUYECKON HAYKHU.

MarepunanbHoe obecrnieyeHue:

WNHnuBunyanbHble 3a1aHKs, CIIPABOYHBIE MATEPUAIIbl, KOHCIIEKTHI JICKIIU.

3aganue:

1.Pe6po xyba paBHO 6 cM. HaiiT ero 06beM U miIomaasr moJIHONW MOBEPXHOCTH.

2. B mpsMoyroisHOM TapairieNienuIe/ie JHaroHainbk ocHOBaHHuA 12 cM, a 6okoBoe pedbpo 15 cwm.
HaiiTi niomaas 1aroHaabHOTO CEUYEHUS.

ITopsinok BbINOJHEHHS PadOTHI:
1)BbInONHUTE YepTex

2)3anucaTh KpaTKO yCIOBHE 3aJjauu
3) OopmuTth perieHue 3aga4u

Xoa paGoTsI:

3agauya 1: Yron mexnay nuaroHansio AC, npsamoyroisHoro napamnenenunena ABCDA1B1C1Ds, u
tockocTeio ocHoBaHuss ABCD pasen 30°, a nmuaronans OokoBoi rpanun DC, HakioHeHa K IIOCKOCTH
OCHOBaHUs 1o yriom 45°. Beicota napasenenunena papaa 3 cMm. Haiigure ero o0beM.

Pemenne:
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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: CTOpOHBI OCHOBAaHUS 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 "oTau4HO'" cTaBUTCS, ecnu padoTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIYUCIICHUS.

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

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHONW YacTH TaKOB, YTO IMO3BOJISIET MONYYUTh NPABHIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJI€
MPOBEICHUS pabOThI ObUTH AOMYILEHBI OIIUOKH.

Ouenka "Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIIHEHA 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 padoTsi: HayuuThes pemars 3a1auu ¢ Npu3Mon

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 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
U NTOBEPXHOCTHU BPAILECHUS, UX CEYEHHS OT PYKH, C IOMOILBIO 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; 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;

[1P614 ymeHue BbIOMpaTh MOAXOASIIUN M3YYEHHBIH METOA Ui PELICHUs 33JayM, paclo3HaBaTh
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 ONEpUpPOBaTh MOHATUSMHU: TOYKA, MPsMas, IJIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIyY, IUIOCKUI yroj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, NIEPECEKaIOIINECs, MTapaiebHbIE U
CKPEILMBAIOIINECS TPSMBIEC, MApAJLIEIbHOCTh M IEPHEHIUKYIAPHOCTh INPSAMBIX M IUIOCKOCTEH, Yroj
MEXAY MpSIMBIMU, YOl MEXKIy MpPSIMOHM U IIJIOCKOCTBIO, YIrOJ MEXIY IUIOCKOCTSIMH; YMEHUE
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'paHHMKA, NPaBUJIbHBII MHOIOIpAaHHMK, IPU3Ma, MUpaMuia, GUrypa U MOBEPXHOCTh BpaIlIEHUS,
LUWIMH]P, KOHYC, ap, cdepa, pa3BepTKa MOBEPXHOCTH, CEYEHUS KOHYCa U [IWJINHAPA, apaiieldbHble OCH
WM OCHOBaHMIO, CEYEHHUE IlIapa, INIOCKOCTh, Kacaromasics chepsl, IUINHIPA, KOHYCa; YMEHHE CTPOUTH
CeueHHEe MHOTOTpaHHHUKa, 1300pakaTb MHOTOIPaHHUKHU, (PUTYPHI U TOBEPXHOCTH BPAILEHMSI, UX CEUEHUS,
B TOM YHCJI€ C TOMOIILBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHSITh CBOWCTBA T€OMETPHUECKUX (QUTYD,
CaMOCTOSITENIbHO (POPMYJIUPOBATh ONpPEAETIEHUS U3y4aeMbIX (UTYp, BBIABUTaTh TMIIOTE3bl O CBOMCTBAaX U
NPU3HAKAX TeOMETPUYECKUX (Uryp, OOOCHOBBIBATH MJIM ONPOBEPraTh HX; yMEHHE MPOBOIUTH
KJIacCUpUKaLK0 (GUIyp MO pa3IU4YHbIM [pPHU3HAKaM, BBIIOJIHATH HEOOXOJUMBIE JIOTIOJHUTEIbHBIE
IIOCTPOCHHS;

[1Py15 ymenue cBoOOAHO ONEepUpOBaTh MOHATHIMM: IUIOUIAAb GUTYpPbI, 00beM (UTYpbI, BETUYHUHA
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 MapajuieNenunesnia, NUpaMuabl, MPU3Mbl, LUIMHApA, KOHYyca, IIapa; yMEHue
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 paclio3HaBaTh PaBHbIE U MOJOOHBIE (QUTYPHI, B TOM YHUCIIE B IPUPOJE, UCKYCCTBE, apXUTEKTYPE;
YMEHHE HCIOJb30BaTh I€OMETPHUYECKHE OTHOIIECHHS, HAXOIUTh T€OMETPUYECKHE BEIMYMHBI (JIJIUHA,
yToJ1, IJI0IIalb, 00BEM) IPU PELICHNUH 33/1a4 U3 JPYTUX YUeOHbIX IPEAMETOB U U3 PEaTbHOM KU3HH;

[1Py19 ymeHnue BbIOMpaTh MOAXOASIIMN METOA AJI pEUIeHHs 3a/adyd; MOHMMaHHE 3HAYHMMOCTH
MaTeMaTHKU B U3YYEHHM HPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SBICHUH; YMEHHE paclo3HaBaTh
MPOSIBIEHUE 3aKOHOB MAaTE€MaTUKU B HCKYCCTBE, yMEHHE MPUBOAUTH MPUMEPbl MaTeMaTHYECKHX
OTKPBITUHA POCCUMCKON U MUPOBON MaT€MaTUYECKON HAYKHU.

121



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 riomaab noaHou 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 Ha3bIBA€TCSl TEJO, OrPAaHUYEHHOE IUIOCKMMU MHOroyrojpHukamu. OOmue
CTOPOHBI CMEKHBIX MHOTOYI'OJIbHUKOB Ha3bIBalOT pedpaMu MHOTOIpaHHUKA. MHOIOyrojbHUKH, KOTOpBIE
OrPaHUYMBAIOT MHOTOTPAHHUK, HA3bIBAIOTCS €ro rpaHsiMM. ['paHM MHOrOrpaHHHMKa, CXOJSLIMECS B
OJHOW TOYKEe, OOpa3yl0T MHOTOTPAHHBIA Yroj; BEPIIMHBI TaKMX MHOTOTPAaHHBIX YIJIOB HA3bIBAIOTCS
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'paHW — IMapauicjiorpamMMamMu, HMCIOIIUMHA
001111e CTOPOHBI C STUMU MHOT'OYTOJIbHUKaMH.

HpﬂMaﬂ IIpru3Ma Ha3bIBaCTCA HpaBHHLHOﬁ, €CJIn €€ OCHOBAHHUA — NPABUJIbHBIC MHOT'OYT'OJIbHUKH.

IInomanb0 MOJIHONM MOBEPXHOCTH IPU3MbI Ha3blBaeTCsl CyMMa IUIOIIAJEH Bcex ee rpaHel, a
IUIOINA/IBI0 00OKOBOI MOBEPXHOCTH IIPU3MbI — CyMMa ILJIOLIA/IeH e 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 IIJIOIMIAIX OCHOBAHUS Ha 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 npsiMol Mpu3Mbl - poMO ¢ BbicoToi 2 M. [Inomans OOKOBOM MOBEPXHOCTH
IpU3MBbl 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 TOCIEI0BATEIBHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIMIOJHEHBI 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 IIO3BOJISIET MOJIYYUTh MpPaBUJIbHBIE PE3yJbTaThl 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 KpPYyIJible Teja
IIpakTyeckoe 3ansaTue Ne 50
«Pemenue 3a1a4 Ha NMPaAMUIY»
Hennb padorbl: HayunThes pemars 3a1auu ¢ IUpamMuI0i

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[IPG10 ymeHue omnepupoBaThb NOHSITUSIMHM: MHOTOTPAaHHHK, CEYEHHE MHOTOTpaHHHKA, KYO,
napajiesienune1, pusMa, nupamuza, Gurypa u noBEepXHOCTh BpallleHUs, LIWIMHIP, KOHYC, 1ap, cdepa,
cedyeHuss GUIypbl BpallleHHUs, IUIOCKOCTh, Kacawoomasica cdepbl, LUUINHApa, KOHyca, IUIOMaIb
MOBEPXHOCTU MHUPAMHUJIbI, IPU3MBI, KOHYCa, IIMIMHAPA, TUIOMaAb chepbl, 00beM KyOa, IpSIMOYTOJIbHOTO
napajuiefienuneaa, NupamMuabl, IpU3Mbl, HWINHIPA, KOHYCA, 1apa; yMeHHe N300pakaTb MHOIOTPaHHUKH
U ITIOBEPXHOCTH BPAILEHUs, UX CEYCHUS OT PYKH, C IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX
CPEIICTB; YMEHHWE pacClO3HaBaTb CHMMETPHUIO B IIPOCTPAHCTBE; YMEHHE pACIO3HABAaTh IPABUIIbHBIC
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;

[TP612 ymMeHH€e BBIYUCIATH TEOMETPUUICCKHE BETUYUHBI (JIJTMHA, YToJl, TUIOMaab, 00hEM, TUIOIIAdb
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 IPUBOJUTH IPUMEPHl MAaTEMaTHYECKMX OTKPBITUM POCCUMCKOM M MHPOBOU
MaTeMaTHYECKOU HAYKH;

[1Py14 ymeHue cBOOOJHO ONEpHpPOBATh MOHATUSAMH: TOYKA, MpsMas, INIOCKOCTh, NPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUI YIroJ, ABYIpPaHHBIM YIroi, TpeXTpaHHbIN yroJ, NepeceKarorecs, napaielibHble U
CKPEILMBAIOIINECS TPSAMBIEC, MAPALIEIbHOCT, M IEPHEHIUKYIIPHOCTh INPSAMBIX M IUIOCKOCTEH, Yroj
MEXAY MpSIMBIMU, YTOJ MEXKIy MNPAMOH U IIJIOCKOCTBIO, YIOJ MEXIy IUIOCKOCTSIMHM; YMEHHE
UCIOJIb30BaTh IPU PEILICHUH 3a/1a4 U3y4eHHbIe (AKThl U TEOPEMBbl IUIAHUMETPUM; YMEHHE OLICHUBATh
pa3Mepsl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEpUPOBATh MOHATHSIMU: MHOTOTPAHHUK, CEYECHUE
MHOI'OI'paHHMKA, IPAaBUIbHBI MHOIOIpaHHMK, IPU3Ma, NMUpaMuia, Gurypa U NOBEPXHOCTb BpallECHU,
LWIMHJIP, KOHYC, Iap, cdepa, pa3BepTKa NOBEPXHOCTH, CEYEHHS KOHYCa U LWINHPA, apaJuIeIbHbIe OCH
WIA OCHOBaHMIO, CEYEHHUE Ilapa, INIOCKOCTh, Kacarowasics chepsl, IUINHIPA, KOHYCa; YMEHUE CTPOUTh
CeueHHe MHOTOTPaHHUKA, H300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI ¥ TIOBEPXHOCTH BPAIICHUS, NX CCUCHHUS,
B TOM YMCJI€ C IOMOILBIO 3JIEKTPOHHBIX CPEJICTB; YMEHUE MIPUMEHATh CBOMCTBA Fr€OMETPUUECKUX (UTyp,
CaMOCTOSITENTFHO (POPMYIIMPOBATH ONPEICICHUS U3YUaeMbIX (DUTYpP, BBIIBUTATh TUIIOTE3BI O CBOMCTBAX M
IPU3HAKAX TEeOMETpUYEcKuX (uUryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; yMEHUE MPOBOIUTH
Kinaccuukanuioo (Uryp MO pa3IUYHBIM TPU3HAKAM, BBIONHATH HEOOXOAWMBIC OIOJHUTEIHHBIE
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, IIIONIaIb MOBEPXHOCTH MUPAMHUIBI, IPU3MBI, KOHYCA, IIHIUHIPA, 00beM
Ky0a, MpsIMOYroJbHOIO MapajuieNienunesia, TUpaMuabl, NPU3Mbl, LUIMHIpPA, KOHYcCa, Iapa; yMEHHE
HaXOJUTh OTHOILIEHHE 00bEMOB MOJOOHBIX QUTYD;

[IPy16 ymeHue cBOOOJHO OMNEpPUPOBATh TMOHATHSAMHU: JIBUXKEHUE, NapajlyleNbHBI 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, HAXOJIUTh 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 NPUPOAHBIX M OOIECTBEHHBIX NMPOLECCOB M SBICHUN; YMEHHME Paclo3HaBaTh
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.Haiiaure 00beM MpaBUIIbHOM YETHIPEXYTOIbHOM MUPaMUIbI, BEICOTa KOTOPOHl 4 cM, a TuaroHaib
OCHOBaHUA 8 CM.

2. HaifTu TONHYIO TOBEPXHOCTH TMPSIMOH TNHpaMHIB, B OCHOBAaHWU, KOTOPOH JIKHUT
PaBHOOEIPEHHBIH TPEYTOJIbHUK C OCHOBAaHHEM 5 c¢cM UM OOKOBBIMHM CTOpOHaMu 6 cM. BokoBbie peOpa
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 BEPLIIMHBI NUpaMUIbl Ha €€
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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 €€ OCHOBAaHHME — IPABHIBHBIA MHOTOYTOJIbHUK, a

OTPE30K, COSAUHSIOUINI BEPIIMHY MHUPaMUbI C LIECHTPOM OCHOBAHUS, SIBJISIETCS €€ BBICOTOM.

Bce OokoBble pebpa mMmpaBWIBHOW NUPaMUIbl paBHBI, a OOKOBbIE TIpaHU SIBISIOTCS PaBHBIMU
PaBHOOEIPEHHBIMU TPEYTOIBHUKAMHU.

Bricota 00KOBOIl IpaHM NpPaBWJIBHOW MUPAMH[bI, MPOBEIACHHAs W3 €€ BEpUIMHbI, Ha3bIBACTCS

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)BbINONHUTD YePTEXK

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 MUPAMU/IBI
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 =07 115 =25

H£=%Bc=|;5

3amaya 3. B OCHOBY KOHCTPYKLUMH IUIyra IIOJIOKEH TakK
Ha3bIBACMbId  TPEXTPaHHBIA  KIMH, TPEICTABISAIOMIMA  COOOM
UpamMHly, y KOTOpOHM BCE IUIOCKUE YIiIbl TpexrpaHHoro yria BACD
npsmMble. Takoll kinH, nepemenasch B HampaBieHuu BA, pebpamu
AC u AD BbIpe3aer miacT, a rpanbto ADC nonHumaer ero,
OTOABUIaeT M HAKJIOHSET. Y IUIyra B OTIMYHME OT PACCMOTPEHHOIO
KJIMHa pabouas noBepxHocTh ADC moikHa OBITh KPUBOJIMHEMHOM,
4yTOObl MOJAPE3aHHbI IIACT HE TOJbKO HAKJIOHSJICA, HO M
obopaunBaiics. [Ipu mpoekTUpoBaHUU paboUeii TOBEPXHOCTH, ILTyTra
BAXHYIO POJb HWIPAIOT 3aBUCHUMOCTH, CYLIECTBYIOIIHE MEXIY
pa3IMYHBIMM YIVIaMH KJIMHA. Haliiure BenWYMHY YyIyIa HakKJIOHA
paboueii moBepXHOCTH (IByrpaHHbiid yron AD) u yrina o6opaunBanus (yron BDC) TpexrpanHOro kiuHa,
y kortoporo 2BAC=a u «£BAD=B. Pemenue: PaccmarpuBas mocieqoBaTeIbHO MPSIMOYTOJIbHBIE
tpeyroasHukn ABC, ABD, CBD, naxomum: [Ins ompeneneHus BEIWYUHBI ABYrpaHHoro yria AD
IIOCTPOMM €ro JIMHEWHBIM yros. [IpoBeneM B IIOCKOCTH OCHOBAaHMS NUpaMuabl IpsMyro BE,
nepneHaukyisapayro  AD. Tak kak BC nepnengukynssppa AB m BD mno ycnosuwo, 10 BC
neprneHuKynspHa ocHoBanuto. [loatomy BE — mpoexkuus npsimoit CE Ha ocHoBaHMe, a 3HAYUT, IO
teopeMe o Tpex neprnenaukyisipax CE AD. U3 nepnennukynsproctu npsamoit AD npsmeiv CE u BE
BBITEKAET MEePHEHIUKYIAPHOCTh 3Tol mpsiMoil miockocty BCE, a 310 03Hauvaer, yto £BEC nuHeiinbi
g neyrpanHoro yrina AD. 11 PaccmarpuBas Teneps npsmoyronbHbsie TpeyronbHukn ABC, BEA u CBE
(HeobxoanmMo BBISICHUTD, Io4eMy yroma CBE MpsIMOiA), HaxOJIUM:

BC = AB - tga, BE = AB - sin B, lgE :E tga

BE ~ sinf’

HaﬁHGHHBIe S3HAYCHHA TAHI'CHCOB U OMMPECACIIAIOT BEJIMYUHBI HCKOMBIX YI'JIOB.
<I)0pMa NMpeacTaBJACHUSA PE3yJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu pabOTa BBIOJIHEHA B TOJTHOM 00BEME C COOIOJIEHUEM
HEe0oOXOIMMOM TOCIeN0BaTEIbHOCTH JEHCTBHUI; B OTBETE MPaBUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

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

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MIpOBeJIEHUS pabOThI ObUIH JOMYIIEHBI OIIUOKH.
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Ouenka "Hey10BJeTBOPUTEIBHO'" CTaBUTCS, €CIIH padOTa BBHIMOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH pabOThHI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBIBOJIOB.

Tema 4.3 MHOrorpaHHMKHU M KPYIJible TeJia
IpakTnyeckoe 3ansitue Ne 51
«Pemenne 3a1a4 Ha BbIYHMCJIeHNE 00bEMOB M MOBEPXHOCTE MHOTOTPAHHUKOB)»
Hean paboTbl: HayuuTcs pemars 3aa4u Ha CEYECHUS MHOTOTPAaHHUKOB

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:

[IP610 ymenmwe omnepupoBaTh MOHATUSMH: MHOTOIPDAaHHHMK, CEYEHHE MHOTOTPaHHUKA, KYO,
napajiesienunes1, pusMa, nupaMuia, Gurypa u nMoBepxHOCTh BpallEHUs, LHIHHIP, KOHYC, 1ap, cdepa,
cedyeHHss (UTYphl BpAILEHHSA, IJIOCKOCTh, Kacaromascs cQepbl, LUINHAPA, KOHYCa, IUIOIAIb
MOBEPXHOCTU MHUPaMM/JIbl, IPU3MBbI, KOHYCa, LMINHAPA, IUIOIMaAb chepbl, 00beM KyOa, IpSIMOYTrOJIbHOIO
napajuleJienune1a, NupamMubl, IpyU3Mbl, HWIMH]PA, KOHYCA, 111apa; yMEHUE N300paxaTb MHOIOTPAHHUKH
Y NIOBEPXHOCTHU BPAILEHUS, UX CEYEHMSI OT PYKH, C IOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHHME paclo3HaBaTh CUMMETPUIO B IPOCTPAHCTBE; YMEHHUE pACIO3HABaTh IpaBUJIbHbIE
MHOTOTPaHHUKU;

[1P611 ymeHue omepupoBaTh MOHITHAMHU: JBIKCHHE B IPOCTPAHCTBE, MOJOOHBIE (QHUTYpPHI B
IIPOCTPAHCTBE; MCIIOJIB30BaTh OTHOLICHUE IUIOIIAJeH MOBEPXHOCTEH M 00BbEMOB MOJOOHBIX (UIYp NpH
pellIeHnH 3a/1a4;

I1P612 ymeHue BBIYMUCIATH F€OMETPUUECKUE BEIUYMHBI (JUIMHA, YToJl, IIOLaab, 00beM, MJIOUalb
IIOBEPXHOCTH), UCIIONIb3Yys U3YUEHHbIE (OPMYJIIbI U METOIBI;

[1P614 ymeHue BbIOMpaTh MOIXOASIINN HM3y4YE€HHBIH METOJ JAJs pelleHUs 3a/auyd, pacro3HaBaTh
MaTeMaThuyeckue (akThl U MAaTEMaTHYECKHE MOJIEIM B NPUPOJHBIX U OOILECTBEHHBIX SIBICHUSX, B
UCKYCCTBE; yMEHHE IIPUBOJUTH IPUMEPHl MAaTEMaTUYECKMX OTKPBITUH POCCUHCKOM M MHUPOBOU
MaTE€MaTHYECKOU HAYKH;

[1Py14 ymeHue cBOOOJHO ONEpHpPOBATh MOHATUSAMH: TOYKA, MpsMasi, INIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIyY, TUIIOCKAI yroJj, ABYTPAHHBIN yToj, TPEXTPAHHBIN yroJl, NePeCceKarolnecs, napauiebHbIe U
CKPEILMBAIOIINECS TPSAMBIE, MApaUIEIbHOCTh M NEPIEHIUKYIIPHOCTh MNPSAMBIX M IUIOCKOCTEH, Yroi
MEXAY MpsIMBIMU, YTOJ MEKIy MNPSAMOH U IJIOCKOCTBIO, YTOJ MEXKIY IUIOCKOCTSIMHM; YMEHHE
UCIOJIb30BaTh MPU PEHICHUH 337134 U3Y4YeHHbIe (PAaKThl U TEOPEMBl IUIAHUMETPUH; YMEHHE OLIEHUBATh
pa3Mepbl 0OBEKTOB B OKPYXKAIOLIEM MHUPE; YMEHHE ONEepUPOBATH MOHATUSMHU: MHOTOIPAHHUK, CEUCHHE
MHOT'OI'paHHMKA, MPAaBUIbHBII MHOIOIpAaHHMK, PU3Ma, MUpaMuaa, GuUrypa U MOBEPXHOCTh BpaICHU,
LUWIMH]P, KOHYC, ap, cdepa, pa3BepTKa NOBEPXHOCTH, CEYEHHS KOHYCa U IIWJINHAPA, apaiedbHble OCH
WM OCHOBaHMIO, CEYEHHUE Ilapa, MIOCKOCTh, Kacaromasics cdepsl, MUINHAPa, KOHYCa; YMEHUE CTPOUTh
CeueHHEe MHOTOTpaHHHUKa, 1300pakaTb MHOTOI'PaHHUKHU, (UTYPHI U TOBEPXHOCTH BPAILEHUSI, UX CEUEHUS,
B TOM YHCJI€ C TOMOIIBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHSITh CBOUCTBA T€OMETPHUUECKUX QUTYP,
CaMOCTOSITENILHO (hOPMYJIUPOBATh ONPEAETECHUS N3y4aeMbIX (QUTyYp, BBIBUTATh TUIIOTE3bI O CBOWCTBAX U
NPU3HAKAX TeOMETPUYECKUX (Uryp, OOOCHOBBIBATH MJIM ONPOBEPraTh HX; yMEHHE MPOBOIUTH
Kjaccupukanuo GUryp MO pa3IU4HbIM [PHU3HAKaM, BBINOJIHATH HEOOXOAUMBIE JIOTOJHUTEIbHBIE
IIOCTPOEHHS;

[1Pyl5 ymenue cBoOOAHO ONEpUpOBaTh MOHATHAMMU: IJIOMAAb GUTYPHI, 00beM (QUTYpbI, BEIHMUHHA
yria, pacCTOSHHE OT TOYKH J0 IUIOCKOCTH, PAacCTOSIHUE MEXIY MNPSMBIMH, PacCTOSHHE MEKIY
IJIOCKOCTSIMU, IIJIOLIa/b Cephbl, TUIOMIA b TOBEPXHOCTH MUPAMHU/IBI, PU3MBI, KOHYCA, IUIUHApPA, 00bEM
Ky0a, MpsIMOYroJbHOIO MapajuieNenunesia, MTUpaMUabl, MPU3MblL, LUIMHApPA, KOHYcCa, IIapa; yMEHHe
HaXOJUTh OTHOILIEHHE 00bEMOB MOJOOHBIX (UTYD;

[IPyl16 ymeHue cBOOOAHO OMNEPUPOBATH MOHATUAMHU: JBU)KEHUE, MapajuleJIbHBI MepeHoc,
CUMMETpHS Ha IUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, MPeoOpa3oBaHue MOA00Us, MOA00HbIE (DUTYPBI;
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YMEHHE PACIIO3HABATh PAaBHBIE U MOOOHBIE (PUTYPBI, B TOM YUCIE B MPUPOJIE, UCKYCCTBE, APXUTEKTYPE;
YMEHHE HCIOJIb30BaTh T€OMETPHUYECKUE OTHOIICHHS, HAXOAWTh T€OMETPUUYECKHE BEJIWYWHBI (IUTHHA,
YOI, TUIOMIAIh, 00hEM) IPH PEIICHUH 33]a9 U3 IPYTUX yY4EOHBIX MPEAMETOB U U3 peaTbHON KU3HH,

[IPy19 ymenue BbIOMpaTh MOAXOMSIIMA METOJ Il PEUICHUs 3aJa4yd; MOHMMAaHUE 3HAYMMOCTH
MaTEMATHKU B M3YYCHHH MPHPOIHBIX M OOIIECTBEHHBIX MPOIIECCOB U SIBICHHI;, YMCHHE PACIIO3HABATH
MPOSIBJICHUE 3aKOHOB MAaTEMAaTMKH B MCKYCCTBE, YMEHHE NPUBOJIUTH IPUMEPbl MaTEMAaTHYECKHUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

MarepuajibHoe o0ecnieyeHue:

WNunuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MATEPUAIIbl, KOHCIICKTHI JICKIIH.

3ananmue:

1. Omnpenenure Bua W HaWgute nepuMmerp cedeHus kyoa ABCJ/IA;B1Ci/l; miockocTsio,
npoxoJsmiei yepes pedpo Aill; u cepenuny pedbpa BBj, ecnu qnmuna pebpa kyda paBHa 8 cm.

2. Omnpenenute BUA W Haigure nepumerp ceueHus kyoa ABCJIA1B1Ci/l; miockocThio,
npoxojsmnieit uepes  touku A, Il u cepenuny pedbpa CCy, ecnu qymHa pedpa kyba paBHa 4 cM.

IMopsiiok BbINOJIHEHUS PA0OTHI:

1) BbINOJIHHUTE YEPTEK

2) 3ammcarbh KpaTKO YCIIOBHE 3a/a4u

3) Odopmuth pelicHne 3a1a9u

Xoa paGoTsI:

3agaua 1: [lan xky0 ABC/A1B1Cy/[1. Jokaxure, 4yTo ceueHue kybda miockoctbio 41C1K, rae Touka
K - cepenuna /[C - Tpanenus.

B| CI

A D
Pemenune:MK||A1C1, noromy uto (A1/1C1) mapamtensha (AAC), a MK u A1Cy - nuHuH
nepecedyeHuss 3Tux I1iockoctet. MK||A1Cy, AlM‘H' C1K, MK#A,Cy, 3naunt MA;C1K - Tpamerws.
3anaua 2:
Han xy6 ABC/{A1B1C1/{1. lokaxure, 4To cedeHue Kyoda miockocTeio A181K - mapannenorpamm.

B,

DEEEE c
Pemenne: (AA1B1)||(A11C), o A1B1||IC w A1B1=JIC. (AA:/11)||(BB1C1), T0 A1/||B1C, 3HauuT
A1B1C/[ - mapannenorpamm.

®opma npeacraBiaeHust pe3yJbTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:
Ouenka "oTau4HO'" CcTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJHOM O0BEME C COOIIOICHHEM
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HEO0OXOIMMOM TIOCTIEOBATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIHHO M AKKYpPaTHO BBIMIOJIHEHBI BCE
3aMKCH U BBIYUCIICHUS.

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

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €clid pabOTa BBIMOJIHEHA HE IMOJHOCTBIO, HO 00BEM
BBIMIOJTHEHHONW YacTW TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJbHO' CTaBUTCS, €CIIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHOW YacTH PabOTHI HE MO3BOJISET CENATh MIPABIILHBIX BEIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJible Teja
IIpakTyeckoe 3ansaTue Ne 52
«Pemenue 3a1a4 Ha DIUJIHHAP»
Hean pabdotbi: HayunThes pemars 3a1a4u ¢ HAITUHIPOM

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

IIP610 ymeHue omnepupoBaTh MOHATUSAMH: MHOIOIDAaHHMK, CEYEHHE MHOIOIPaHHUKA, KYO,
napaiesienune, pu3Ma, nupaMuza, Gurypa u MoBepXHOCTh BpaLICHUs, IWIHHIP, KOHYC, map, cdepa,
ceyeHUss (GUIypbl BpalLeHMs, IJIOCKOCTb, Kacarouascs cQepbl, LUIMHIPA, KOHYCa, IUIOIAIb
MIOBEPXHOCTU MUPAMMUJIBI, TPU3MBI, KOHYCA, [IWINHAPA, IUIOMAAL cPepbl, 00beM KyOa, MPsMOYIrOJIbHOIO
napajJiesienunea, MMpamMuibl, IPU3Mbl, IUIUHIPA, KOHYCA, 1apa; YMEHHE U300pa)kaTh MHOTOTPAaHHUKH
Y IOBEPXHOCTHU BpAILIEHUs, UX CEYEHUS OT PYKH, C TOMOLIbIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; yYMEHME paclO3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHHUE PACIO3HABaTb IPaBUJIbHbBIC
MHOTOTpPaHHUKU;

IIP611 ymeHue omnepupoBaTh MOHATUSAMH: JIBUKEHHE B IPOCTPAHCTBE, MOAOOHBIE (DUTYPHI B
IIPOCTPAHCTBE; UCMOJIb30BaTh OTHOUIEHHE IUIOIIAJCH MOBEpPXHOCTEH U 00BEMOB MOJO0OHBIX (UTYp MpH
pEILIECHNN 3a]1a4;

[TP612 yMeHue BBIYUCIATH TEOMETPUUECKUE BEITUYUHBI (JIJIMHA, YTOJ, TUIOIaAb, 00BEM, TUIOIA/Ib
MOBEPXHOCTH), UCTIOJb3Ysl U3yUEHHbIE (POPMYJIIBI U METO/IBI;

[1PG14 ymeHue BbIOMpaTh MOAXOASIIUN M3YyYEHHBIM METOJ AJIs PELIEHUs 3aJadud, paclo3HaBaTh
MaTeMaTHueckue (akTbl M MaTeMaTHYECKHUE MOJENIU B MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE; yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUHA POCCUHUCKOM M MHUPOBOU
MaTEMaTHYECKON HAYKU;

[1Pyl14 ymeHnue cBOOOJHO ONEpUpOBaTh MOHATUSAMU: TOUKA, MpsMasi, IJIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUH YroJl, IBYIPAHHBIA YTOJI, TPEXTPAHHBIN YIroJl, EpECEKaoUECs, apajlIeIbHbIE U
CKpPELIMBAOIIKECS MPsIMBbIE, MAPAJUICIBHOCTh W IMEPHEHIUKYISIPHOCTh NPSIMBIX M IUIOCKOCTEH, YIOJ
MEXAY MpSIMBIMU, YTOJ MEXKIy MNPAMOM U IIIOCKOCTBIO, YIOJ MEXIy IUIOCKOCTSIMHU; YMEHHE
WCIOJIb30BaTh MpPH pEIICHUU 3a/lad M3y4yeHHbIe (DaKThl U TEOpPEeMbl IUIAHUMETPHUH; YMEHHUE OLIEHHBATh
pa3Mepsl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEepUpOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHHKA, NMPaBUIbHBIH MHOTOTPAHHUK, NpHU3Ma, NMUpaMuaa, GUrypa U MmoBEepXHOCTh BpallleHus,
WINHAP, KOHYC, 1map, cdepa, pa3BepTka MOBEPXHOCTH, CEUEHHs KOHYCa U LIMIMHPA, MapajuleIbHbIE OCH
WIM OCHOBAHMIO, CEUEHHUE IIapa, TIOCKOCTb, Kacaromascs cepsl, HUINHAPA, KOHYCa; YMEHHE CTPOUTH
CeyeHHe MHOTOTPaHHUKA, M300paxkaTh MHOTOTPaHHUKH, (PUTyphl U TOBEPXHOCTH BPAILCHUS, UX CEUCHUS,
B TOM UHCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHSATh CBOWCTBAa T€OMETPUUECKUX PUTYD,
CaMOCTOSITENTLHO (POPMYJIMPOBATh ONPENIEICHUS U3Y4aeMbIX (DUTYp, BBIIBUTATh TUIOTE3bI O CBOMCTBAX U
MpU3HAKaX TeOMETPUYECKUX (Uryp, OOOCHOBBIBATh WJIM OIPOBEpPrarb HUX; YMEHHE MPOBOAMTH
Kinaccuukanuioo (Uryp MO pa3IUYHBIM IPH3HAKaM, BBIMOJHATE HEOOXOAWMBIE JOMOJHUTEIbHBIE
ITOCTPOEHHS;
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[1Py15 ymeHue cBOOOJHO ONEepUpoOBaTh MOHATHAMMU: TUIOMAAb GUTYpHl, 00beM (UTYpHI, BETHYNHA
yIia, pacCTOSHUE OT TOYKM JO IJIOCKOCTH, DPACCTOSHUE MEXAY HPSAMBIMU, DPACCTOSHUE MEXKAY
IUIOCKOCTSIMH, TUIOIIAAb cepsl, IUIOIMAs MOBEPXHOCTU MUPAMUIBI, TPU3MBI, KOHYCA, IUIHHIPA, 00BEM
Ky0a, MpsIMOYrojbHOIO Mapajuiesienunesia, MUPaMUAbl, MPU3MblL, LUIMHIpPA, KOHYcCa, Iapa; yMEHHE
HAXO/UTh OTHOIIEHHE 00bEMOB MOTO0OHBIX QUTYP;

[IPyl6 ymeHnue cBOOOJHO OINEPUPOBATH TMOHATHUSAMH: JIBIDKCHHE, MapaJlIeIbHBIM IEepPEHOC,
CHMMETpHUS Ha TUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, peoOpa3oBaHue MoAo0us, NoJo0HbIe (GUTYPHI;
YMEHHUE paclo3HaBaTh PABHbIE U M0J00HBIE (GUTYPHI, B TOM YUCIIE B IPUPOJE, UCKYCCTBE, apPXUTEKTYPE;
YMEHHME HCIOJb30BaTh I€OMETPUYECKHE OTHOIIECHHS, HAXOAUTh I€OMETPUYECKHE BEIMUYMHBI (IIUHA,
yroJl, IIoua s, 00beM) IpH PeLICHUH 3aJad U3 APYTUX Y4eOHbIX IPEIMETOB U U3 PEaIbHOM JKU3HU;

[1Py19 ymenue BBIOMpaTh MOIXOASIINA METOA A PElICHHs 3adadyd; MOHMMaHUE 3HAYMMOCTHU
MaTeMaTHUKU B U3yYEHHM IPUPOAHBIX M OOILECTBEHHBIX NPOLIECCOB M SIBJICHUH; YMEHUE paclo3HaBaTh
IIPOSIBJIECHUE 3aKOHOB MATEMaTUKU B HCKYCCTBE, yMEHHE IPUBOAMUTH MPUMEPbl MaTEMaTHYECKHX
OTKPBITUH POCCUUCKON U MUPOBOM MaTEeMaTUYECKON HAYKH.

MarepunanbHoe obecneyeHue:

WuauBuyanbHble 3aJaHNs, CIIPAaBOYHbIC MAaTEpUallbl, KOHCIIEKTHI JICKIU.

3aganme:
1.06bem nmnunapa 120 CM2, ero BricoTa 3,6 cM.
Haiitu paguyc uuiausapa.
2. Beicota munmuHapa 12cMm, pagunyc ocHoBanus 10cM. LlunmuHap nepeceyeH MIOCKOCTHIO TaK, Y4TO B
CEeYeHHMH Noy4uiics kBaapat. HailiiuTte paccTosHue OT 3TOro ceueHus J10 OCH.

HunauHap — Teno, NOJy4YeHHOE MPHU BpalleHUH MNPSMOYTOJbHHUKA BOKPYT OCH, COJEpKallleld ero
CTOpPOHY.

Kpyru Ha3pBalOTCSI OCHOBAHMSIMM LMJMHAPA, a OTPE3KU, COEAMHSIOLUIME COOTBETCTBYIOIINE
TOYKHA OKPYKHOCTEH ATHUX KPYroB — O0OpPa3sylOIUMMHM UMJMHApPA. Y UWIMHApPA OCHOBAaHUS PaBHBI U
napajuieNbHbl 1 00pa3yrolIe TaKKe PaBHBI U MapaljieIbHbl MEXKIY COOOM.

Ocbl0 NMJIMHAPA HA3bBIBACTCA MpsMas, MPOXOMAIIAs Yepe3 LEHTPbl OCHOBAHWM, MapajuielibHas
00pa3yoIIUM.

bokoBasi moBepxXHOCTh LMJMHAPA — 3TO IMOBEPXHOCTh, IMOJYYEHHAss OT BpPAIICHUS CTOPOHBI
MPSIMOYTOJIbHUKA, TApAJJIEIbHON OCH LUIUHAPA.

BbicoTO# UMIMHApPA HA3bIBAETCS PACCTOSHUE MEXKAY OCHOBaHUAMHM LWIHMHApPA. Paamycom
LWJIMHPA HA3bIBAECTCS PAJUYC €T0 OCHOBAHMUS.

Hunuuap Ha3pBaeTCs MNPAMBIM, €ClId €ro oOpasyromue MepHeHANKYISIPHBI TUIOCKOCTSAM
OCHOBAaHMM.

[Tnomaas 60KOBOM MOBEPXHOCTH: S = 27R0;

[lmomaae MoIHOM MOBEPXHOCTH:
Som = Ssoc+2S,,, =2RN+27R,;

noan 60K

S =2aR(h+R)

NOJIH

O6bem mumuaapa: V = R*h.

Ceuenue yununopa — GUrypa MoxydeHHas B IEPEeCEUeHUN IIMINHPA MIIOCKOCTHIO.

CeueHue, IpoXosIee Yepe3 OCh HIIIMHIPA, HA3BIBACTCS 0CE8bIM ceueHuem W IPEICTABISET CO00i
IPSIMOYTOJBHUK.

Ecnu cexyrmas miocKocTh MEepIeHIuKy SIpHA K OCH IIWIHH/PA, TO CEYCHHE ABISETCS KPYTOM.

Ilopsinok BbINOJHEHHSI padOThHI:

1)BBINONHUTE YepTex
2)3amnucarh KpaTKoO yCJIOBHE 3a1a4H
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Xon paboThr:

3agaya 1.0ceBoe cedyeHue HWIMHApPA — KBajpar, miomaas kortoporo Q. Haligure miomans
OCHOBAHUA I_[I/IJII/IHIIpa.

Pemenne:

paBHa :
_ g

OTBeT: Socnn. =,

3amaua 2. Beicora nmnuHapa 6cM, paamyc oOcHOBaHusA ScMm. Haiinure miomanp ceueHus,

IMPOBCACHHOTO MapaUICIIbHO OCHU HNUJIMHAPA HAa paCCTOAHUU 4cMm oT Hee.
M

Pemenne:

Scea= KMxKC,

OE=4cMm, KC=6cm.

Tpeyroasauk OKM — paBHoOeapensslii (OK = OM =R =5 cm),
tpeyroabHuK OEK — mpsiMoyrosibHbIi.

U3 tpeyronsauka OEK, no reopeme [ugaropa:

£~ VOK? —OF* =/25-16 =/9 =3
KM = 2EK = 2x3 = 6,

Seea= 6X6 = 36 cM>.

OtBeT: S¢ey.= 36 cM2.

(I)opMa npeacTraBJCHUs pe3yabTaTa: BhIIIOJTHCHHOC 3a/laHNE.

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Cid paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HE0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIUCH ¥ BBIYMCIICHUSI.

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

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISACT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MpOBe/ICHUs pabOTHI ObUIN JIOMYIIEHBI OITHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISET CAENATh MPABUIIBHBIX BBHIBOJIOB.
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Tema 4.3 MHOrorpaHHMKHU M KPYIJible TeJia
IMpakTnyeckoe 3ansiTue Ne 53
«Pemenne 3a1a4 Ha KOHYC»
eab padoTni: HayuuThes peiars 3aj1adyd Ha KOHYC

BoinosineHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

[IP610 ymenue omepupoBaTh MOHATUSMH: MHOTOIPDAaHHHMK, CEYEHHE MHOTOTPaHHUKA, KYO,
napajiesienunes1, npusMa, nupaMuia, Gurypa u nMoBepxHOCTh BpalleHUs, LWIMHAP, KOHYC, Iap, cdepa,
ceuyeHHss (UTYphl BpAILEHHSA, IJIOCKOCTh, Kacaromascs cQepbl, LUINHAPA, KOHYCa, IUIOIAIb
MOBEPXHOCTU MHUPaMM/JIbl, IPU3MBbI, KOHYCa, LMINHAPA, IUIOIaAb chepbl, 00beM KyOa, IpIMOYTrOJIbHOIO
napaiesienunea, MMpaMuIbl, TPU3MBI, IIMIHHIPA, KOHYCA, Iapa; YMEHHE U300pakaTh MHOTOTPAHHUKU
Y NTOBEPXHOCTHU BPAILECHUS, UX CEYECHMS OT PYKH, C TOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHHME paclo3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHHUE pACIO3HABaTh IpPaBUJIbHbBIE
MHOTOTPaHHUKU;

[1P611 ymeHue omepupoBaTh MOHATHUSMH: JIBUKEHHE B IMPOCTPAHCTBE, MONOOHBIE (GHUTYpHI B
IIPOCTPAHCTBE; MCIIOJb30BaTh OTHOLICHUE IUIOIIAJe MOBEPXHOCTEH M 00BbEMOB MOJOOHBIX (UIYp NpH
pellIeHNH 3a]1a4;

I1P612 ymeHue BBIYUCIATH F€OMETPUUECKUE BEIUYMHBI (JUIMHA, YToJl, IUIOLaab, 00beM, MJIOUalb
MOBEPXHOCTH ), UCTIONB3Ysl U3yUCHHBIE (DOPMYITBI U METO/BI;

[1P614 ymeHue BbIOMpaTh MOIXOASIINN M3y4YE€HHBIH METOJ JAJs pelleHUs 3a/laud, pacro3HaBaTh
MaTeMaThuyeckue (akThl U MaTEMaTHYECKHE MOJIEIM B NPUPOJHBIX U OOILECTBEHHBIX SIBICHUSAX, B
UCKYCCTBE; yMEHHE IIPUBOJUTh NPHUMEPHl MAaTEMaTHYECKUX OTKPBITUM POCCUMCKOM M MHPOBOU
MaTeMaTHYECKOU HAYKH;

[1Py14 ymeHue cBOOOJHO ONEpHpPOBATh MOHATUSAMH: TOYKA, MpsMasi, IUNIOCKOCTb, NMPOCTPAHCTBO,
OTPE30K, JIy4, TUIIOCKAM yroJj, ABYTPAHHBIN yToj, TPEXTPAHHBIN yroJl, NepeceKarolnecs, napauiebHbIe U
CKPEILMBAIOIINECS TPSAMBIE, MApaUIENbHOCTh M NEPIEHIUKYISIPHOCTh NPSAMBIX M IIIOCKOCTEH, yroll
MEXIYy MpsIMBIMU, YTOJ MEKIy MNPSAMOH U IIJIOCKOCTBIO, YIOJ MEXKIy IUIOCKOCTSIMHM; YMEHHE
UCIOJIb30BaTh MPU PELICHUH 33/1a4 U3y4YeHHbIe (aKThl U TEOPEMBl IUIAHUMETPUH; YMEHHE OLIEHUBATh
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUPE; YMEHHE ONEPUPOBATH MOHATHSIMH: MHOTOIPDAHHUK, CEUYEHUE
MHOT'OI'paHHMKA, MPAaBUIbHBII MHOIOIpaHHMK, MPU3Ma, MUpaMuaa, GUrypa U MOBEPXHOCTh BpAllECHU,
LUWIMH]P, KOHYC, ap, cdepa, pa3BepTKa MOBEPXHOCTH, CEYEHHS KOHYCa U IWJIMHAPA, apaiiedbHble OCH
WIM OCHOBaHMIO, CEYEHHUE Ilapa, INIOCKOCTh, Kacawomasics cepsl, WINHAPA, KOHYca; YMEHUE CTPOUTh
CeueHHEe MHOTOTpaHHHUKa, 1300pakaTb MHOTOI'PaHHUKHU, (PUTYPHI U TOBEPXHOCTH BPAILEHUSI, UX CEUEHUS,
B TOM YHCJI€ C TOMOIIBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHSITh CBOWCTBA T€OMETPHUECKUX QUTYP,
CaMOCTOSITENILHO (POPMYJIUPOBATh ONPEIENIEHUS U3y4aeMbIX (UTYp, BBIIBUraTh TMIIOTE3bl O CBOMCTBAX U
NPU3HAKAX TeOMETpUYECKUX (Uryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; YMEHHE MPOBOIUTH
Kjaccupukanuo ¢GUryp MO pa3IU4HbIM [pPHU3HAKaM, BBINOJIHATH HEOOXOAUMBIE JIOTIOJHUTEIbHBIE
IIOCTPOEHHS;

[1Pyl5 ymenue cBoOOAHO ONEepUpOBaTh MOHATHAMU: MJIOWAAbL GUTYPBI, 00beM (UTYpbI, BETMUYHUHA
yria, pacCTOSHHE OT TOYKH [0 IUIOCKOCTH, PAacCTOSIHUE MEXKIY MNPSMBIMH, PacCTOSHHE MEKIY
IJIOCKOCTSIMU, IIJIOLIa/Ab Cepbl, TUIOMIA b MOBEPXHOCTH MUPAMMU/IBI, TPU3MbI, KOHYCA, [IUJIUHIPA, 00beM
Ky0a, MpsIMOYroJbHOIO Mapajuielenunesna, MUpaMuabl, MPU3Mbl, HUIMHIAPA, KOHYcCa, IIapa; yMeHHe
HaXOJUTh OTHOILIEHHE 00bEMOB MOJOOHBIX (UTYD;

[IPy16 ymeHue cBOOOAHO OMNEPUPOBATH MOHATUAMHU: JBH)KEHUE, TMapajuleJbHBI MepeHoc,
CUMMETpHS Ha IJIOCKOCTH M B IMPOCTPAHCTBE, IOBOPOT, IIpeodpazoBaHue Mo 1001, Mog00HbIe (PUTYpHI;
YMEHHUE paclio3HaBaTh paBHbIE U MOJO0HBIE (PUTYPHI, B TOM YHCIE B IPUPOE, HCKYCCTBE, apXUTEKTYPE;
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YMEHHUE HCHOJb30BaTh I€OMETPUUECKHE OTHOIICHMS, HAXOJIUTh T'€OMETPUUYECKUE BEIUYUHBI (JJIMHA,
yToJ1, TUIoNIa/lb, 00BEM) MPU PELICHUHU 3a/1a4 U3 IPYTHX YyU4eOHBIX IPEIMETOB U U3 PeallbHOM JKU3HU;

[IPy19 ymeHue BbIOWpATh MOAXOMASIIMN METOA AJIs PEUICHHS 3a/adyd; MOHMMAaHHE 3HAYMMOCTHU
MaTEeMaTHKU B W3YYEHHM MPHUPOJIHBIX M OOILIECTBEHHBIX MPOLIECCOB U SIBJICHHI; YMEHHE PAcllO3HABaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTUKU B MCKYCCTBE, YMEHHUE NPUBOJIUTH MPUMEPbl MaTeMaTHUYECKHX
OTKPBITUH POCCUUCKON U MUPOBOM MaTEeMaTUYECKON HAYKH.

MarepunanbHoe obecrnieyeHue:

WnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MAaTepUaIbl, KOHCTIEKTHI JICKIIHIA.

3aganue:

1. Haiiti moiHYI0 NOBEPXHOCTh KOHYCA, €CIIM 00pa3yrolnas HAKIOHEHA K IMJIOCKOCTH OCHOBAaHUS
MOJ1 yTJIOM 30%u paBHa 12 cM. A pangnyc OCHOBaHUSA 8 CM.

2. HaiiTu mutomnmaib 0CEBOro ceueHust KOHyca, eclii 00pasyromiasi paBHa 15 cM, a paanyc OCHOBaHUS
4 cm.

Paccmotpum okpykHOCTH ¢ HIeHTpoM B Touke O u npsmyto OP, neprneHukyIsapHyo K III0CKOCTH
3TOM OKpYXKHOCTU. Kaxayro TOYKYy OKPYXKHOCTH COE€IMHUM C TO4Ykoll P orpe3kom. IloBepXxHOCTSH,
o0Opa3oBaHHAasi STUMHU OTPE3KaMU, Ha3bIBACTCS KOHUYECKOM, a CaMi OTPE3KU — 00Pa3yoIUMHU KOHYCA.

Teno, orpaHMYeHHOE KOHUYECKOM MMOBEPXHOCTHIO M KPYTOM, Ha3bIBA€TCsl KOHYCOM (puc. 2.2).

Konunyeckas noBepXHOCTh — 00KOBasi MOBEPXHOCTh KOHYCa, KPYT — OCHOBAHHE KOHYyca, Touka P —
BepIIMHA KOHYyCa, 00pa3yroliiue KOHUYECKOW MMOBEPXHOCTH — o0pa3ylomue KoHyca. Bee obpasyromue
KOHyca paBHbI 1apyr Apyry. Ilpsmas OP, mpoxopsmias depe3 LEHTP OCHOBAHHUS U BEPIIMHY KOHYCA,
Ha3bIBaeTCsl OChI0 KoHyca. OCh KOHyca MEpPIEeHIUKYISpHA K IUIOCKOCTH ocHoBaHus. Otpe3ok OP
HA3bIBAETCS BBICOTOM KOHYcCA.

Ecnu cekymasi miuockocTh MPOXOJIUT 4YEpe3 OCh KOHyCa, TO MOJYyYEHHOE CEUYEHHE Ha3bIBAETCS
0CEBbIM CeYEeHHEM.

[IpoBeném cexylyro MI0CKOCTh NEPIEHIUKYIIIPHO K OCH KOHYyca. JTa IIOCKOCTh MEpPEcEeKaeTcs ¢
KOHYCOM IO KpYTy M pa30uBaeT KOHyc Ha naBe yacTd. OJHa W3 YacTed mpeAcTaBiseT coOOW KOHYC, a
Jpyras Ha3blBaeTcsl ycedéHHbIM KOHycoM. (M300pa3ute yceu€HHbIN KOHYyC camocTosTenbHo. [locTpoiiTe
00pa3ymoIyo, BBICOTY.)

IL1omans 00KOBOI NMOBEPXHOCTH KOHYCAa PaBHA NMPOU3BEICHUIO ITOJIOBHHBI JUIMHBI OKPYKHOCTH
OCHOBaHUS Ha 00pa3yIolIyIO.

S;o =l

I[lnomanab MoJHONW NOBEPXHOCTH KOHYCa paBHAa CyMMeE IUIOMIAAM OOKOBOM TOBEPXHOCTHU W
IUTOIIAX OCHOBAHMSL.

S,,,, =ar(l+r)

noJn

60k

IInomanbs G0KOBOIl MOBEPXHOCTH YCEYEHHOI0 KOHYCA paBHA IPOU3BENCHUIO MOITYCYMMBbI JJIMH
OCHOBaHHUI Ha 00pa3yIOLIYIO.
O0b€éM KOHYCa paBEH OJHOW TPETH TPOU3BEIACHUS TIJIOMIAH OCHOBAHMS HA BBICOTY.

V :%SOCH.h:%MZh

IHopsiok BbINIOJIHEHHS PA0OTHI:
1)BbINONHUTE YepTex
2)3amnucarb KpaTKo YCIOBHE 3aa4H

Xox pa0doThI:

3apava 1: [nomanps 60KOBON MOBEPXHOCTH KOHYyca paBHa 60 e, a panuyc OCHOBAaHUS PaBeH 6 M.
Haiinure paccrosiHure OT 11eHTpa OCHOBaHHMSI 10 00Opa3yrolei KoHyca.

Pemenne:

Seux =l =601 => pl =60

r=6:>f=£q=10.
N &
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3agaua 2:PaccrosiHue OT IIEHTpa OCHOBAHHS KOHYyCa JI0 CEpPEeAMHBI 00pasyroiieil paBHO 4 cM, a

o 0 o
yYroJl HaKJIOHa O6paBYIOHlCH KOHYCa K IINIOCKOCTH OCHOBAHHUS pPaBCH 60". HaI/II[I/ITe miomaigb OCEBOIO
CCUCHUA KOHYCA.
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Orteer: 163 o,

(I)opMa npeacTaBJCHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHNE.

Kputepun onenkn:
Ouenka "oTJaMYHO'" CTaBUTCA, €Clid pa0oTa BBHIMOJHEHA B IMOJTHOM OOBEME C COOJIOJIEHUEM

HCOGXOI{HMOﬁ IOCICaJ0BATCIBbHOCTHU HeﬁCTBHﬁ; B OTBCTC NPABUIIBHO W AKKYPAaTHO BBIIIOJIHCHBI BCC
3allMCHU U BBIYHMCJICHUSA.

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

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €Clid padOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHON YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yJAbTaThl U BBIBOJBI, B XOJ€
MpOBeIeHUS pabOTHI ObUTN JIOMYIEHbI OLTHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CJIM paboTa BBHITIOJHEHA HE TTOJIHOCTHIO UM 00BEM
BBINOJIHEHHON YacTH pabOoThI HE MO3BOJISET CJlIeNIaTh MPAaBUIIBHBIX BHIBOJIOB.
Tema 4.3 MHOrOrpaHHMKH M KpPyIJble Tesa
IIpakTyeckoe 3ansaTue Ne 54

«Pewenne 3a1a4 Ha wap u cpepy»

Heanb padotel: HayuuThcs pemarh 3a1auu Ha map u chepy
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Brinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

[IP610 ymenue omepupoBaTh NOHATHUSMU: MHOTOTPAaHHUK, CEYCHHE MHOTOTpPaHHHUKA, KYO,
napajiesienunes1, pusMa, nupamuza, Gurypa u nmoBepXHOCTbh BpalleHUs, LWIMHIP, KOHYC, 1ap, cdepa,
ceuyeHHss (GUIypbl BpallleHHsA, IJIOCKOCTb, Kacarolascs c@epbl, LHUIMHIPA, KOHYyca, IUIOIAdb
MOBEPXHOCTU MHPAMHUJIBI, TIPU3MBI, KOHYCa, IIMIMHAPA, TUIOMaab chepbl, 00beM KyOa, IpSIMOYTOIBHOTO
napajiesienunea, MMpamMuibl, IPU3Mbl, IUIUHIPA, KOHYCA, 1apa; YMEHHE U300pa)kaTb MHOTOTPaHHUKH
U NIOBEPXHOCTHU BPAILIEHUs, UX CEUEHUS OT PYKH, C IOMOILIBIO YEPTEKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX
CPEICTB; YMEHME pacClO3HaBaTh CUMMETPHUIO B IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATh IIPaBUJIbHbIC
MHOT'OTpaHHUKU;

IIP611 ymeHue omnepupoBaTh NMOHATUSAMH: JIBUKEHHE B IPOCTPAHCTBE, MOAOOHBIE (DUIYPHI B
MIPOCTPAHCTBE; HMCIIOJIB30BaTh OTHOLICHUE IJIOMIAeH MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (HUTYp TpHU
pEIIECHNN 3a]1a4;

[TPG12 ymeHUe BBIUYUCISITH T€OMETPUYCCKHE BETUYHMHBI (JUTMHA, YTOJl, IUIOMaah, 00bEeM, TUIOIIAh
MIOBEPXHOCTH), UCIOJIb3Yys U3y4EHHbIE (DOPMYJIBI U METOBI;

[1P614 ymenue BBIOMpaTh MOIXOASINMN M3YYEHHBIH METOJ JJISi PEIICHUs 3a/a4H, PAacIO3HABATH
MaTeMaTHueckue (akThl M MaTeMaTHYECKUE MOJENIU B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE; yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOHU
MaTEMaTUYECKON HAYKU;

[1Pyl4 ymeHnue cBOOOJHO ONEpUpOBaTh MOHATUSAMU: TOUKA, MpsAMasi, INIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUM Yo, IBYIPAHHBIM YIOJI, TPEXTPAHHBIN YIroJl, IepeCeKaroIuecs, napajulebHble U
CKpPELIMBAIOIIKECS MPsMBIE, MAPAJUICIBHOCTh U INMEPHEHIUKYISIPHOCTh NPSIMBIX M INIOCKOCTEH, YIOJ
MEXIY HpSAMBIMU, YTOJ MEXIy NPAMOH U IIOCKOCTBIO, YIOJ MEXIy IUIOCKOCTSIMHM; YMEHHE
WCTOJIB30BaTh TPU PEHICHWH 33/1a4 M3Y4YeHHBIC (DAKThI U TEOPEMBI TUIAHUMETPUH; YMEHHE OLIEHUBAThH
pa3Mepbl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEepUpOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHHKA, TPAaBUIBHBI MHOTOIPAaHHHK, MPU3Ma, MUpaMua, GUrypa U IMOBEPXHOCTh BpAIICHUS,
LWINHAP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHHs KOHYCa ¥ LIMIMHJPA, MapajuleIbHbIe OCH
WM OCHOBAHMIO, CEUEHUE I11apa, IIOCKOCTb, Kacaromascs ceppl, LUINHAPA, KOHYCA; YMEHUE CTPOUTD
CeyeHHe MHOTOIPaHHUKA, U300pa)aTh MHOTOIPAaHHUKH, (PUTYpbI M IOBEPXHOCTH BpAILCHUS, UX CEUCHMUS,
B TOM YHCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHATh CBOWCTBA T€OMETPUUECKUX QUTYD,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONpPENEICHUs N3ydaeMbIX (UTYp, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U
MpU3HAKaX TIEOMETPUYECKUX (Uryp, OOOCHOBBIBaTb WJIM ONPOBEPraTh MX; YMEHHE IPOBOJIUTH
KiIaccuukanuoo (Uryp MO pa3IUYHBIM IPU3HAKaM, BBIMNOJHATE HEOOXOAWMBIE JOMOJHUTEIbHbIE
ITOCTPOECHHS;

[1Py15 ymeHnue cBOOOJHO onepupoBaTh MOHATHAMMU: IUIONAAb GUTYpBl, 00beM (PUTYpPBI, BEINYMHA
yIjla, pacCTOSTHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE MEXKAY IPSIMBIMH, DPACCTOSHHE MEXIY
IUIOCKOCTSIMH, IUIOIIAAb cepsl, IUIO0MAlb MOBEPXHOCTU MUPAMU/IBI, IPU3MBI, KOHYCA, IUIMHIPA, 00BEM
KyOa, MpSAMOYTOJIbHOTO Mapajljiesienuieaa, MTUpaMu/bl, MPU3Mbl, LMIUHApPA, KOHYyca, IIapa; yMEHHE
HaXO/UTh OTHOIIEHHE 00bEMOB MOJIOOHBIX (PUTYD;

[IPyl6 ymeHue cBOOOJHO ONEpPUPOBATH MOHATUSAMHU: JIBUKEHHE, NapalieibHbIH IepeHoc,
CUMMETpHUS Ha TUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHue Moaoous, NoJo0HbIe (HUTYpPHI;
YMEHHE paclo3HaBaTh paBHbIEC U MOJ00HBIE PUTYpHI, B TOM YKCJE B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE;
YMEHHUE HCIOJIb30BaTh I'€OMETPUUECKUE OTHOILEHUS, HaXOAUTh TI'€OMETPUUYECKHE BEJIMYMHBI (JUIMHA,
yToJ1, TUIOMIa/lb, 00BEM) MPH PELICHUHU 3a]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB U U3 peaIbHON KU3HU;

[1Py19 ymenue BbIOMpaTh MOIXOASIINN METOA A pelIeHHs 3a7ayd; MOHWMAaHHE 3HAYUMOCTH
MaTEeMaTHKU B W3YYEHHHM MPHUPOJHBIX M OOIECTBEHHBIX MPOILIECCOB U SIBJICHHI; YMEHHE PAcliO3HABATh
IIPOSIBJIEHUE 3aKOHOB MATEMaTUKH B HCKYCCTBE, yYMEHHME IPUBOAMTH IPUMEPBl MAaTEMaTUYECKHX
OTKPBITHHA POCCUICKON M MUPOBOM MaTEMaTUYECKON HAYKH.

MarepunanbHoe obecrniedeHue:

NnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MaTepUaIbl, KOHCTIEKTHI JIEKIIHA.

3aganue:
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1.PaccrosiHue OT LieHTpa IIapa 10 CEKyIEeH IUIOCKOCTH PaBHO 8 M, a paJnyC CEYEHUs IUIOCKOCTBIO
paBeH 6 M. Haligure paauyc mapa u 00beM.
2. O6bem mapa 12511 m°. HaiiTu momams chepsi.

Cdepoii Ha3pIBaeTCS TTOBEPXHOCTh, COCTOAIIAS M3 BCEX TOUYEK MPOCTPAHCTBA, PACIOJIOKEHHBIX Ha
JaHHOM pAcCTOSHMHM OT JaHHOW TOuYkd. JlaHHas TOYKa Ha3bIBacTCs HEHTPOM c¢epbl, a IaHHOE
paccrosinue — paauycoMm cdepbl. OTpe30K, COSAUHSIONINA ABE TOYKH CHEpbl U MPOXOMSIIUN uepes
LEHTP, HAa3bIBACTCS AHAMeTPoM. Teo, orpaHu4YeHHOe Cepoii, Ha3bIBACTCS MIAPOM.

[Ilap MOXXHO TONYYUTH MPH BpAIICHUW IMOJYKPYra BOKPYr auamerpa. ['paHurieil mapa CiayxuT
chepa.

[TnockocTh, mMewImas co cdepoil TOJBKO OJHY OOIIYI0 TOYKY, HAa3bIBaeTCS KacaTeJlbHOM
IJIOCKOCTBIO K cdepe. Pammyc cdeprl, mpoBenéHHBIW B TOUKYy KacaHusi cdepbl U IUIOCKOCTH,
MEPICHINKYIISIPEH K KacaTeIbHON TUIOCKOCTH.

CedeHue mrapa, MpOXOJSIIECE Yepe3 IICHTpP, HA3bIBACTCsS OOJMBIIMM KPYIoM, HE MPOXOJsIIee —
MaJibIM KpyroMm LleHTp GONbIIOro Kpyra COBMAIAET C IEHTPOM Iapa, a MEHTP MAJIOTO KPyra sSBISETCS
OCHOBaHHWEM IEPICHINKYISApa, ONYIICHHOTO U3 IEHTPA MIapa Ha IUIOCKOCTh 3TOTO Kpyra.

CeueHusi, paBHOOTCTOSIIUE OT IICHTPA, PABHBI.

Pajyc OKpyKHOCTH, TIOMydeHHOH TIpH mepeceueHny cdepsl paanyca R miockocTsio, ynaneHHo#H

D2 2
OT 1eHTpa cepsbl Ha d , paBeH R™-d"

y S oy = 47R?
IInomans noBepxHocTH chepbl paBHA YUETBEPEHHOM IJIOMAAN OONBIIOTO Kpyra: ‘¥ .
4
Vmapa =5 ﬂRS
3

O0beM mapa:
ITopsinok BbINoOJIHEHUs padoOThI:
1)BbInonHUTE YepTex

2)3anucaTh KpaTKO yCIOBHE 3aJjauu

Xoa pa0doThI:

3apava 1: IInomans chepsl paBaa 100 M%. PaccrosiHme ot LIEHTpa cepbl 10 CEKyLIeH MIOCKOCTH
paBHo 4 M. Haiinure pannyc ceueHus.

Pemenmne:

S =47R =100r = R =25 = R = §

w:JBD’-Aa'=Js=-4’=3(u)
Oreer:3 u,

3apaua 2: [Inomaau ceyeHus mapa miockoctbiopaBHa 1611 M° , a IUIOIA/b MapajuIeIbHOTO EMY
2 .
CEYEeHUs, MPOXOIAUIEro yepe3 IEeHTp mapa, paBHa 2511 m° . HailTu paccTtosiHue Mexay IUIOCKOCTSMHU
CCYCHMUIA.
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A4

w =16n=>rt =16, r=4 M,
R =25x=>R'=25,R=5m.

h=yR -7 =J25-16 =3 (M)

OtBer: 3 M
dopma npeacTaBiieHusi pe3yJabTaTa: BBHIIIOJHECHHOE 3a/IaHHE.

Kpurepun oneHku:

Ounenka "oTau4HO'" CTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM OO0BEME C COOJIOJICHUEM
HEO0OXOIUMOM TOCIEN0BATEIbHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ouenka "y10BJIeTBOPHUTEIBHO' CTAaBUTCS, €clii PabOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh NPAaBUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIHUOKH.

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

Tema 4.3 MHOrorpaHHMKH M KpyIJible Teja
IIpakTuyeckoe 3ansaTue Ne 55
«Pemienue 3a1a4 Ha KOMOMHALMM TeOMETPHYECKHUX TeJD)
Hean pabdotbi: HayunThes pemars 3a1a4u Ha KOMOUHAIIMIO TEOMETPUUYECKUX TeI

BbinosiHeHHne pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

IIP610 ymeHue omnepupoBaTh MOHATUSMH: MHOTOIPDAaHHMK, CEYEHHE MHOIOTpaHHUKA, KYO,
napajuiefienunes, npusMa, nupamua, Gurypa u noBepXHOCTh BpallleHus, IMIUHAP, KOHYC, 1ap, cdepa,
ceyeHHss (GUTypbl BpalleHMs, IJIOCKOCTh, Kacarouascs cQepbl, LUIMHIPA, KOHYCa, IUIOIAIb
MOBEPXHOCTU MUPAMUJIBL, TPU3MBI, KOHYCa, IWJIMHAPA, MIOMaas chepbl, 00beM KyOa, MpsIMOYTOJIbHOIO
napajiesienunea, MMpaMuIbl, IPU3MbI, IIUIUHIPA, KOHYCA, I1apa; YMEHHEe U300pakaTb MHOTOTPAHHUKHU
Y TTIOBEPXHOCTH BPAILIEHUS, UX CEYEHUS OT PYKH, C IIOMONIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB;, yMEHHE paClO3HaBaTb CHUMMETPUIO B IIPOCTPAHCTBE; YMEHUE paCIO3HABATh IIPaBUIILHBIE
MHOT'OTPaHHUKH;

I1P611 ymeHue omepupoBaTh MOHATHUSMH: JIBUKEHHE B IPOCTPAHCTBE, MOJOOHBIE (QUIYpHl B
MIPOCTPAHCTBE; UCMOJIb30BaTh OTHOLICHHE IUIOMIAJCH MOBEpXHOCTEH M 00BEMOB MOJOOHBIX GUTYp IpU
peLIeHuN 3a/1a4;

[IP612 ymeHue BBIYUCIIATH TEOMETPUUECKHE BETUUUHBI (JIJTMHA, YTOJl, TUIOIIaaAb, 00BEM, TUIOIIA/Ib
MOBEPXHOCTH), UCTIOJIB3Ys U3yUEHHBIE (POPMYIIBI U METOBI;

[1PG14 ymeHue BbIOMpaTh MOAXOASIIUN M3yYEHHBIH METOJ AJIs PELIeHUs 3aJadyd, pacro3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHUECKHE MOJENU B TPUPOAHBIX U OOLIECTBEHHBIX SIBICHUSAX, B
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HUCKYCCTBE, yMCHHE IPUBOAUTH IIPUMEPBI MATEMATHUYECKUX OTKPBITUH POCCUMCKOM 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 MpPsMBIE, MAPAUICIBbHOCTh U IEPHEHIUKYISIPHOCTh IPSAMBIX M IUIOCKOCTEH, YIoJl
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 NOHATUSAMM: MHOTOTPaHHHUK, CEYEHUE
MHOTOI'paHHHKA, NPAaBUIBHBI MHOTOTPAaHHHK, MPU3Ma, MUpaMuaa, GUrypa ¥ MOBEPXHOCTh BpAIICHUS,
LWINHAP, KOHYC, 1ap, cdepa, pa3BepTKa MIOBEPXHOCTH, CEUEHHsI KOHYCa U LIMIMHJPA, apajuleIbHbIe OCH
WIA OCHOBAHMIO, CEYECHHUE IIapa, INIOCKOCTh, 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 ONPENEICHUS N3y4aeMbIX (QUTYp, BbIIBUIATh TMIIOTE3bl O CBOWCTBAX U
MPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIM OIPOBEPraTh HX; yMEHHUE MPOBOIUTH
Kkinaccuukanuoo (Uryp Mo pas3IuyHbIM IPU3HAKAM, BBINOJHATE HEOOXOANWMBIE JONOJHUTEIbHbIE
IIOCTPOCHHS;

[1Py15 ymeHnue cBOGOJHO onepupoBaTh HOHATHAMMU: IUIOIAAb GUIYpsl, 00bEM (UTYpHI, BETUYNHA
yIjla, pacCTOsTHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE MEXKAY IPSIMBIMH, DPACCTOSHHE MEXIY
IUIOCKOCTSIMH, IUIOIIAAb cepsl, IUIOIMAlb MOBEPXHOCTU MUPAMU/IBI, IPU3MBbI, KOHYCA, LIUIMHIPA, 00BEM
KyOa, IpSAMOYroJIbHOTO Mapajljiesienuieaa, MUpaMu/bl, MPU3Mbl, LWIMHIpA, KOHYca, LIapa; yMEHHe
HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX (PUTYD;

[IPyl16 ymeHune CBOOOAHO ONEPUPOBATH TOHATHAMHU: JBW)KCHHE, TapajUIeIbHBIH MEepeHoc,
CUMMETpHUS Ha IUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, IIpeoOpazoBaHue Mo00us, 10100HbIe (UTYpHI;
YMEHHE PaclO3HaBaTh PaBHbIE U MOJO0OHBIE (PUTYPHI, B TOM UYUCIIE B IPUPOJIE, UCKYCCTBE, ApPXUTEKTYPE;
YMEHHUE HCMOJIb30BaTh I'€OMETPUYECKUE OTHOILEHUS, HAXOOUTh I'€OMETPUUYECKHE BEJIMYMHBI (JUIMHA,
yroJi, Iioniaib, 00beM) MpHU PELICHUHN 3a/1a4 U3 APYrUX y4eOHBIX MPEIMETOB U U3 PEAIbHOM KU3HU;

[1Py19 ymenue BbIOMpaTh MOIXOASIIUN METOA A pelleHHs 3afayd; MOHWMaHHE 3HAYUMOCTHU
MaTeMaTUKU B W3YYEHMM MPUPOJHBIX M OOIECTBEHHBIX MPOILIECCOB U SIBJICHHM; YMEHHE PACIIO3HABATh
MIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKA B MCKYCCTBE, YMEHHME IPUBOAUTH IIPUMEPHl MAaTEMaTUYECKHUX
OTKPBITHHA POCCUMCKON M MUPOBOM MaTEMaTUYECKON HAYKHU.

MarepunanbHoe obecnedeHue:

WNHnnBunyanbHble 3a1aHKs, CIIPABOYHbIE MATEPUAIIbl, KOHCIIEKTHI JICKIIUA.

3ananmue:

1. B nuivHap HAKJIOHHO BMOHCAH KBaJpaT TakK, YTO BCE €r0 BEPIIMHBI JIEKAT HA OKPYKHOCTAX
ocHoBaHus. Halinure cropoHy KBajapaTa, €Clii BbICOTAa IMJIMHAPA paBHa 2CM, a paJilyC OCHOBAaHUS paBeH
TcM.

ITopsinok BbINOJIHEHHS Pa0OTHI:
1)BbInonHUTE YepTex
2)3anucaTh KpaTKO YCIOBHE 3aJjauu

Xon paborhr:

3amava. B nunuHAp BriMcaHa NMpaBWIbHAS IIECTHYTOJIbHAS mpu3Ma. Haiinure oTHOIEHUs oObema
MPU3MBI K 00beMY HIIUHAPA.
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OtBeT: YU
dopma npeacTaBiaeHust pe3yJabTaTa: BHIIIOJIHEHHOE 3a/IaHHE.

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIEeI0BATETLHOCTH JIEUCTBHUI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3allMCU U BEIYUCIICHUS.

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

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISECT MOJYYUTh NPABUIBHBIE PE3YNbTAaThl M BBIBOJBI; B XOJIE
MPOBEICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

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

Tema 4.3 MHOrOrpaHHMKH M KpPyIJble Tesa
IIpakTyeckoe 3ansaTue Ne 56
«Pemenne 3axa4 Ha KOMOMHALMY T'€OMETPHYECKHUX TeJD)
Leas padorbi: HayunThes pemaTs 3a/1aud Ha KOMOMHAILIUIO T€OMETPUYECKHX Tell
Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
[IP610 ymeHue omnepupoBaTh NOHSTUSAMHU: MHOTOTPAaHHHK, CEYEHHE MHOTOIpaHHHKA, KYO,

napajuieNienunes, npu3Ma, mupamuaa, GuUrypa u nmoBEpXHOCTh BpallleHus, IUIUHAP, KOHYC, map, cdepa,
ceyeHHs (UTYpPHl BpaIllEHUs, IJIOCKOCTh, Kacaromascs cdepbl, MOWIMHIpPA, KOHYCa, IUIOMIAIh
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MOBEPXHOCTU MHPAMHJIbI, TIPU3MBI, KOHYCa, IIHJIMHAPA, TUIOMaab chepbl, 00beM Kyda, MpsIMOYroJIbHOTO
napajiesienunea, MMpamMubl, IpU3Mbl, IUINHIPA, KOHYCA, 1apa; yMEHHE U300pa)kaTb MHOTOTPaHHUKH
U ITIOBEPXHOCTH BPALLEHUS, UX CEYCHUS OT PYKH, C IIOMOIIBIO YEPTEIKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX
CPEICTB; YMCHHME pacClO3HAaBaTh CHMMETPHUIO B IIPOCTPAHCTBE; YMEHHE pPAaCIO3HABATh IPABUIIBHBIC
MHOT'OTpaHHUKU;

IIP611 ymeHue omnepupoBaTh NMOHATUSAMH: JIBUKEHHE B IPOCTPAHCTBE, MOAOOHBIE (DUTYPHI B
MIPOCTPAHCTBE; HMCIIOIB30BaTh OTHOUICHHE IUIOMIAJICH MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (UTYp MPH
pEILIECHNN 3a/1a4;

[TPG12 ymeHre BBIYUCISITH T€OMETPUIECCKIE BEITUYMHBI (IJTMHA, YToJl, TUIOIIA b, 00bEeM, TUIOMIAlb
IIOBEPXHOCTH), UCIOJIb3Yys U3y4EHHbIE (DOPMYJIBI U METOBI;

[1P614 ymeHue BBIOMpaTh MOIXOMSIINN M3YUYEHHBIH METOJ JJS pEIleHUs 3a/auyd, pPacro3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKHUE MOJENIM B IPUPOAHBIX M OOILIECTBEHHBIX SBICHUAX, B
HUCKYCCTBE;, yMEHHE IIPUBOAUTH IIPUMEPBl MATEMATHUYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOHU
MaTEeMaTHYECKON HAYKU;

[1Py14 ymeHnue cBOOOJHO ONEpPHPOBATH MOHATHUSMH: TOYKA, MpPsMasi, INIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUI YroJl, ABYIPaHHBIM YIroi, TpEXTpaHHbIN yroJl, IEPECEeKaroIMecs, apajuIeIbHbIE U
CKpELIUBAIOIIKECS MPsMBIE, MAPAJLUICIBHOCTh U IMEPHEHIUKYISIPHOCTh NPSIMBIX M INIOCKOCTEH, YIOJ
MEXIY HpSIMBIMU, YTOJ MEXKAYy MNPAMOHM UM IIOCKOCTBIO, YIOJI MEXIYy IUIOCKOCTSIMM; YMEHHE
WCTOJIB30BaTh TPU PEHICHWH 33/a4 M3Y4YeHHBIC (DAKThl U TEOPEMBI IUIAHUMETPHUU; YMEHHE OIICHHBATH
pa3Mepbl 0ObEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEepUpOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHHKA, NPAaBUIBHBI MHOTOTPAaHHHK, MPU3Ma, MUpaMuaa, GUrypa ¥ MOBEPXHOCTh BpAIICHUS,
LWINHAP, KOHYC, 1ap, cdepa, pa3BepTKa MOBEPXHOCTH, CEYEHUS KOHYCA U LIUJIMH/IPA, HapajljielIbHble OCH
WIM OCHOBAHMIO, CEUEHHUE I1apa, IIOCKOCTb, Kacaromascs ceppl, LUIUHAPA, KOHYCa; YMEHHE CTPOUTH
CeyeHHe MHOTOIPaHHUKA, U300pa)kaTh MHOTOIPAaHHUKH, (PUTYphI M TOBEPXHOCTH BpAILICHUS, UX CEUEHMUS,
B TOM YHCJI€ C TTIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB; YMEHUE MIPUMEHSITh CBOWCTBA T€OMETPHUYECKUX (UTYP,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPE/IEICHUS U3ydaeMbIX (UTYp, BbIIBUTATh TUIOTE3bl O CBOMCTBAX U
NPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIM ONPOBEPraTh HX; YyMEHHE MPOBOIUTH
KiIaccuukanuoo (GUryp Mo pasIuyHbIM IpPU3HAKaM, BBINOJHATE HEOOXOAMMBIE JOIMOJHUTEIbHbIE
ITOCTPOEHHS;

[1Py15 ymeHue cBOOOJHO onepupoBaTh NOHATHAMMU: IUIOMAAb GUTYpsl, 00beM (UTYpHI, BETUYNHA
yIjla, pacCTOSTHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE MEXKAY NPSIMBIMH, DPACCTOSHHE MEXIY
IUIOCKOCTSIMH, IUIOIIAAb cepsl, IUIO0IMIA b MOBEPXHOCTU MUPAMHUBI, TPU3MBI, KOHYCA, IUIHHJIPA, 00BEM
KyOa, MpSAMOYTOJIbHOTO Mapajijiesienuneaa, MUpaMubl, MPU3MbI, LHWIMHIpa, KOHYyca, LIapa; yMEHHue
HaXO/UTh OTHOIIEHHE 00bEMOB MOJIOOHBIX (PUTYD;

[IPyl6 ymeHue cBOOOJHO ONEpPUPOBATH MOHATHSAMH: JIBUJKEHUE, NapauieIbHbIH IMepeHoc,
CUMMETpHUS Ha TUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, peoOpa3oBaHue MoAooUs, NoJo0HbIe (HUTYpPHI;
YMEHHE Paclo3HaBaTh PaBHbIE U MOJOOHBIE (PUTYPHI, B TOM UYHUCIE B MPUPOJIE, UCKYCCTBE, apPXUTEKTYPE;
YMEHHE HCIOJIb30BaTh I'€OMETPUUECKUE OTHOIIEHUS, HaXOJIUTh I'€OMETPHUYECKHE BEJIWYMHBI (JUIMHA,
yToJ1, TUI0IIa/lb, 00BEM) MPH PELICHUHN 3a]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB U U3 peaIbHON KU3HU;

[1Py19 ymenue BbIOMpaTh MOIXOASIINN METOA AN pelleHHs 3afayd; MOHMMaHHE 3HAYUMOCTH
MaTEeMaTHKU B W3YYEHHM MPHUPOJIHBIX M OOIECTBEHHBIX MPOIIECCOB M SABJIEHUM; YMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMAaTUKA B MCKYCCTBE, YMEHHUE IPUBOAUTH IPUMEPBl MATEMaTUYECKUX
OTKPBITHHA POCCUMCKON M1 MUPOBOM MaTEMaTUYECKON HAYKHU.

MarepunanbHoe obecniedeHue:

WNHnnBunyanbHble 3a1aHKs, CIIPABOYHbIE MATEPUAJIbl, KOHCIIEKTHI JICKIUH.

3aganue:

1. B nuimMHap HAKJIOHHO BIHMCAH KBaJgpaT TaK, YTO BCE €r0 BEPIIMHBI JIEKAT HA OKPYKHOCTAX
ocHOBaHMs. HaliiuTe cTOpOHY KBajapara, €Civ BbICOTa HUIMHAPA paBHA 2CM, a PAJINYyC OCHOBAHUS PaBEH
TcM.
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ITopsinok BbINoOJIHEHUs padoOThI:
1)BBImOTHUTE YepTekK
2)3anucarb KpaTKO yCIOBHE 3a1a4H

Xon padoThr:

3agaua Haiigure panmyc OCHOBaHHMS LMIMHApPA HauOoJbLIEro oO0beMa, BIMCAHHOIO B KOHYC,
paanyc OCHOBaHMS KOTOPOI'O PaBeH 3.

Pemenue:

B C

O603HauuM yepes h u r BBICOTY U palyC OCHOBaHUS LIMIUHAPA, BIUCAHHOTO B KOHYC C BEPUIMHON
A. PaccMoTpuM oceBoe ceueHue KoHyca — paBHoOOeapeHHbIH TpeyronbHuk ABC ¢ Bricotoit AO = H u
ocHoBanueM BC = 2- 3 = 6 (puc.2). [Inockocts ABC mnepecekaeT UWINHIP, BIUCAHHBIA B KOHYC, MO €r0
oceBoMy ceueHuto — npssmoyroiabHuky KLMN, rae Touku K u L nexxar coorBeTcTBeHHO Ha oTpe3kax AB
u AC, atouku M u N — Ha otpeske BC , nmpuuém KL =2r , KN = LM =h . Ilycts P — Touka nepecedyenus
AO u KL . Tpeyronsauk APL nogo6en tpeyronsauky AOC , mosromy

AP PL H-h r

A0 OC ym H 3

r
h=H|1-—
OTKyJa 3 . Iyctb V(r)— o0bem mumunpa, rae 0< r <3. Torma
3
V(r) =ar*h = zHr? 1—% =H|r? —%

Haiinem nanbombinee 3Hauenue ¢pyukuun V(r)Ha mpomexytke (0;3).

V'(r) = H(@2r - r?) = Hr(2 -r).

[Tpomexytky (0;3)npuHaAIeKUT €TUHCTBEHHBIN KOpeHb ( I' = 2) nmosydeHHoro ypaBHeHus. Eciau 0<
r <2, ro V'(r)>0. IMostomy Ha mpomexxytke (0;2)dbynkuus V(r)Boszpactaer. Eciu 2< r <3, to V'(r) <0.
[Mostomy Ha mpomexytke (2;3)pynkuus V(r)yobiBaer. 3Hauut, B Touke I = 2¢yHkuus V(r)umeer
MakcumyM. Criei0BaTeNbHO, PaJyC OCHOBAHUS IIMJIMHIpA HAaUOOJIbIIEro 00beMa, BIIMCAHHOTO B TAHHBIN
KOHYC, PaBeH 2.

OtBer: I = 2.

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

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €CiM padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIO/IEHHEM
HEO0OXOIMMOM TIOCTEOBATENBHOCTH JEHCTBHUI; B OTBETE€ NPABHIBLHO W aKKypaTHO BBIMOJIHEHBI BCE
3aIMCH ¥ BBIYMCIICHUSI.

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

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IO3BOJIAET IMOJYYUTh MPaBUIIbHBIE PE3yJIbTaThl U BBIBOJBI; B XOJIE
MpOBeICHUS pabOTHI ObUTH TOMYIEHbI OLITHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
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BBINTOJIHEHHON YacTH pabOoThl HE MO3BOJISIET ClIENaTh MPABUIIBHBIX BHIBOJIOB.
Pazgen S Teopust BeposiTHOCTEH U MaTeMATHYECKAA CTATUCTHKA
Tema 5.1. DiieMeHTBI KOMOMHATOPUKH
IIpakTuyeckoe 3ansaTue Ne 57
«Pemenne koOMOMHATOPHBIX 3a71a4. PasMenieHus, coueTaHusA M MePeCTAHOBKMN

Heas padorsi: HayuuTbcs OTIMYATH COYETaHUS OT pPa3MEUICHUH, NPUMEHSTH (HOPMYIBI JUIs
BBIUMCIICHUS BCEX BBIOOPOK O€3 MOBTOPEHUH.

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:

[1P68 ymeHue onepupoBaTh MOHATHAMU: CIyYaiHBIN OMBIT U CIy4yailHOE COOBITHE, BEPOSTHOCTh
Clly4yallHOro COOBITUS; YMEHHE BBIYMCIATH BEPOSITHOCTH C HCIOJIb30BAHUEM TI'papUUeCKUX METOJIO0B;
IPUMEHATH (OPMYIIBI CIOKEHUS ¥ YMHOKEHHSI BEPOSITHOCTEH, KOMOMHATOPHBIE (DAaKThI ¥ (POPMYITBI IIPH
pellieHUM 3a/a4; OLEHUBATh BEPOSTHOCTU pPEAJbHBIX COOBITHH; 3HAKOMCTBO CO CllydyailHBIMHU
BEJIMYMHAMHU; yYMEHHE NPUBOIUTH IMPUMEPHI IMPOSABIEHUS 3aKOHA OOJIBIIMX YHMCET B INPUPOIHBIX U
OOIIIECTBEHHBIX SBJICHUSX;

[1Py4 ymeHue cBOOOAHO onepupoBaTh MOHATUSMU: COUYETAHUE, IEPECTAHOBKA, YHCIO COUYETAHUH,
YHCII0 NePeCcTaHOBOK; OMHOM HbroTOHA; yMEHHE NPUMEHATh KOMOMHATOPHBIE (haKThl U PACCYXKIECHUS JUIs
peuieHus 3aaay.

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIe 3a/laHus, CIIPABOYHBIC MAaTCpUaJIbl, KOHCIICKTBI JICKIUH.

3aganme:

1. B copeBHoBanusix yuactByer 10 yenoBek, Tpoe U3 HuUX 3aiiMyT 1-e, 2-e u 3-e mecto. CKOJIbKO
CYIIECTBYET pa3jIMYHBIX BAPHAHTOB ?

2. W3 rpynmel, B KOTOpoW yuuTcs 12 yernoBek, HEOOXOAMMO BBIOpaTh 3 YeIOBEKa B COBET
koseka. CKOJIBKO CYIIECTBYET pa3iMyHbIX CHOCOOOB TakKoro BhIOOpA.

3. Ha KHWXHOI MOJIKE BBICTABJICHBI 8 KHUT PAa3lMYHBIX aBTOPOB. CKOJBKO CHOCOOOB MMEETCS
U1l PACCTaHOBKM 3TUX KHUT B pa3HOM Hopsiike?

IMopsiiok BbINOJIHEHUS PAdOTHI

1. Onpenenute Buj BEIOOPKH O€3 MOBTOPEHUSI.

2. Bribepere coOTBETCTBYIOUIYIO (OPMYITY JIJIsl BRIYHCICHUST BO3MOXHBIX KOMOWHAITHA.

3. IIpousBeauTe BBIYMCICHUS, UCIIONB3YS MOHATHE (haKTOpHAIa.

Xoa pa0doThI:

1.Ko/0oBBIf 3aMOK OTKPBIBAETCS TIOCTEAOBATEIHHBIM HAOOPOM UYeThIpEX pasHbIX mudp. Tpedyercs
OTIPEACTUTh YUCIIO BO3MOXKHBIX KOJOB, KOTOPBIE MOKHO MOA00PATH IS TOTO 3aMKa.

Pemenne.

Bosmoxnbix 1udp Bcero aecars(1,2,3,4,5,6,7,8,9,0).Kaxxnas waOpanHas KoMOMHamusl Koja
OTJIMYAETCS OT APYrod KOMOMHAIMU XOTsi Obl oxHOM 1tudpoii(1,4,5,7 #2,4,5,7),mu60 nopsakoMm Habopa
onuHakoBbIx 1Ubp(1,4,5,7#4,5,7,1),n0oTOMy 171 TOACYETA YHUCIIA BO3MOXKHBIX KOMOWHAIUI KOJIOB
UCIIoNb3yeM GOpMYyITy YhCia pa3MEIICHH.

2.®opMyiia pa3MEIIEHUN UMEET BUILAl =

nl

rt—tmy!

.. el ipl_ibe g7 b eI El_ —
[IpousBouM pacuer Ay = - e siaazi =10-9:8.7 =5040

3.CKoJIbKO CYIIECTBYET CIIOCOOOB BbIOOPA TPEX YENOBEK U3 AeCITH?

. B Hamem cinydae n =4 .m =10,
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Pemenue.
B nanHoM ciyuae npu BeIOOpE I HAC Ba)KEH TOJBKO COCTaB MO TPU YEJIOBEKA, TOPSIO0K BHIOOpA
pONIU HE UTpaeT, MO3TOMY B OTJIMYKE OT MEPBOTO MPUMEPA YUCIO CHOCOOOB MojcuuTaeM o Gopmyse
COYETaHUH.

o !
dopMya codeTaHUN UMEET BUAOTT = —

. B mamewm ciysae n=10, m=3.

tnlin -yl

. ol _ip!_rlasin
[IpousBoauMm pacuér: i, = PR =120.
4.CKONBKO Pa3IMYHbIX YETHIPEX3HAUHBIX YUCEN MOXKHO COCTaBUTHh W3 1udpl,2,3.4 9 nudpsr He
MTOBTOPSIIOTCS)?
Pewenue.

[To ycnoBuiO AaHO MHOXKECTBO U3 YETBHIPEX 3JIEMEHTOB, KOTOpble TpeOyeTcs paclojoXUTh B
onpeeaEHHOM MOopsAKe. 3HAUUT, TPEOYETCss HAUTHU KOJTUYECTBO NMEPECTAHOBOK UX YETHIPEX FJIEMEHTOB.

®dopmya nepecTaHOBOK U3 I —3JIEMEHTOB UMeeT BUJI:F, = n! B Hamem cinydae n =4.

[TpousBeném pacuét: Ay =4!1=4-3 -2 -1=24.

(I)opMa NMpeacCTaBJICHUA pe3yjabTaTa: BhIIIOJITHEHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTau4HO'" CTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIIOJICHUEM
HE0OXOIUMOM TOCIEN0BATEIbHOCTH JEHCTBUI; B OTBETE MPAaBUILHO U aKKypaTHO BBIOJHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ounenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid PadOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh IPaBUIBHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYIEHBI OIIHUOKH.

OueHka ""Hey10BJI€TBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BBHIMIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE MTO3BOJISET CACNIATh MPABHIIbHBIX BHIBOJIOB.

Tema 5.2. Teopusi BepoOsITHOCTEH M 3JIEMEHTbI MATEMATHYCCKON CTATHCTHKH
IIpakTyeckoe 3anaTue Ne 58

«Kiaccuueckoe onpenesieHue BeposiTHOCTH. CBOMCTBA BEPOATHOCTEH, TeopeMa 0 CymMMe
BepoOsAITHOCTe. BorunciieHue BeposiTHOCTE»

Henp paboTbl: HAyuyuThCS HAXOAWTHb BEPOSATHOCTH COOBITHH, HCIIONB3YysSd KIACCHYECKOe
OIIpEAEIIEHUE BEPOSTHOCTU

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[IPG7 ymeHue omepupoBaTh MOHATUSAMHU: cpelHee apudMeTHdecKoe, MeIuaHa, HauOoJbliee U
HalMEHblIIee 3HAYCHMs, pa3Max, AMCIEpCUs, CTaHIapTHOE OTKJIOHEHHWE YHMCIOBOTrO Habopa; ymeHue
U3BJIEKaTh, HHTEPIPETUPOBATh HH(OPMaLINIO, TIPEACTABIEHHYIO B Ta0IMIIAX, HA JUarpammax, rpaduxax,
OTpaXKaIoOIIyI0 CBOMCTBA pealbHBIX MPOLECCOB U SBICHHM; MPEACTaBIATh MH(YOPMAIMIO C MOMOIIBIO
Ta0JIMI ¥ AUarpaMM; UCCIIEI0BaTh CTATUCTUYECKUE JTAHHBIE, B TOM YHCIIE C IPUMEHEHUEM IpaduyecKux
METOJIOB U DJIEKTPOHHBIX CPEJICTB

[1PG8 ymeHue omepupoBaTh MOHSITUSIMU: CIYYalHBIA OMBIT U CIydalHOE COOBITHE, BEPOSITHOCTh
CIly4ailHOro COOBITHS; YMEHHE BBIYHMCISATH BEPOSATHOCTH C HCIOJb30BAHUEM TIpaUUEcCKHX METOOB;
MPUMEHSTH (DOPMYIIBI CJIOKEHUSI U YMHOKEHHSI BEPOATHOCTEH, KOMOUHATOpHBIE (aKThl U POPMYJIIBI IPU
pelIeHNH 3a/1a4; OLIEHUBATh BEPOSATHOCTU pPEAJbHBIX COOBITHH; 3HAKOMCTBO CO CIIydailHBIMHU
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BEIMYMHAMHU; YMEHHE MPUBOJIUTH MpPHUMEPHI IMPOSBICHUS 3aKOHA OOJIBIIMX YHUCENT B HPUPOAHBIX H
OOIIIECTBEHHBIX SIBJICHUSX;

[IPyl2 ymeHue omepupoBaTh IOHATUSAMHU: INPSIMOYTOJIbHAs CHUCTEMA KOOpPAMHAT, KOOPAWUHATHI
TOYKHM, BEKTOp, KOOPAMHATHI BEKTOpa, CKAIIPHOE IPOU3BEACHHE, YroJl MEXIYy BEKTOpPaMH, CyMMa
BEKTOPOB, MPOM3BEIECHNE BEKTOpa HA YHCIIO; HAXOJUTH C MOMOIIBIO M3YyYEHHBIX (POPMYN KOOPIWHATHI
CepeUHBbI OTPE3KA, PACCTOSHUE MEKIY ABYMsI TOUKAMU;

[1Py13 ymeHue HaxOAWTh BEPOSTHOCTH COOBITHHA C HCIIOJB30BAaHHEM TIpaUuecKuX METOJIO0B;
IPUMEHATH Ul PeUIeHus 3a7ad (pOopMyJibl CIOKEHUS M YMHOXKEHHUsSI BeposATHOCTEH, (hopMyily MOIHOHN
BEpOATHOCTH, (Qopmyny bepHymnn, xkoMOWHATOpHBIE (GaKThl W (OPMYIBI, OLIEHUBATH BEPOSTHOCTH
peanbHBIX COOBITUH; yMEHHE ONEepuUpoBaTh IOHATUAMHU: CllydaliHas BeJIM4YWHA, paclpeseieHue
BEPOSITHOCTEM, MaTEMaTU4YECKOE OXHUAAHME, IUCIEPCHs M CTAaHJAPTHOE OTKIOHEHWE CIy4alHOH
BEIMYMHBI, (DYHKIMM pacHpelesieHUs] U IUIOTHOCTH PABHOMEPHOIO, MOKA3aTeJbHOT0 U HOPMAaJIbHOI'O
pacnpe/iesieHuii; YMEHHUE HCII0JIb30BaTh CBOMCTBA WM3YyUEHHBIX PACHpPENCIICHUN [JIs pelleHus 3ahad;
3HAaKOMCTBO C IOHSATHSAMHU: 3aKOH OOJIBIIMX YHCEN, METOJbl BBIOOPOYHBIX HCCIEIOBaHUN; yMEHHUE
MPUBOANUTH PUMEPHI IPOSIBICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOAHBIX M OOLIECTBEHHBIX SBICHHSIX;

[IPyl8 yMeHne MoIenupoBaTh peaJbHbIE CHUTyalluM Ha $3bIKE MAaTEMaTHKH; COCTaBIATh
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI 10 YCJIOBHIO 3aJlauM, MCCIEA0BATh MOCTPOEHHBIE
MOJICJIN C HCIOJb30BaHUEM ammapaTa ajareOpbl, MHTEPIPETUPOBATh IMOJYUYEHHBIH pe3ysbTaT; CTPOUTh
MaTeMaTHYECKUE MOJEIHU C MIOMOIIBI0 T€OMETPUUECKUX MOHATUI U BEJIUYMH, PEIIaTh CBSI3aHHbIE C HUMU
IIPAKTUYECKUE 3aJaud; COCTaBJISATb BEPOSITHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3ysbTaT; peliarb NPUKIAJHBIE 3aJaud CPEJICTBAMU MAaTEMaTHYECKOro aHaliu3a, B TOM YHCIE
COLMAJIbHO-9KOHOMHUYECKOTO U (PU3MUECKOro XapakTepa.

3ananne:

1.Haynauy BeIOpaHO HaTypanbHOE 4Mcio, He nmpeBocxonduieel0. KakoBa BepoATHOCTh TOro, UTO
3TO YHCJIIO SIBJIAETCS IPOCTHIM?

2.B xnure 300 crpanun. Yemy paBHa BEpOATHOCTh TOTO, YTO Hayraj OTKpbITas CTpaHHLa Oyaer
UMETh HOMEp, KpPaTHBIN 57?

3. IlonOpackIBaroTCs ABa UrpajbHBIX KyOHKa, MOJACYUTHIBAETCS CyMMa OYKOB Ha BEPXHHUX I'PaHsIX.
Yro BeposiTHEE- MOJIYYUTh B CyMMe 7Hing?

Ilopsinok BbINOJHEHHS PadOTHI

1. Ompenenute coObITHEA, BEPOATHOCTH KOTOPOTO HYKHO BBIYUCIHUTD.

2. IlpocuuTaiite ob6mee yrcio(N) BO3MOXKHBIX HCXOI0B.

3. IlpocumTaiitTe 9uCIO NCX0A0B(M), OIATONPUATCTBYIONIMX HACTYIIICHUIO COOBITHS A,

v . m
4. Wcnonb3yiite GopMyiy 1isl BBIMUCIEHHS BEPOSTHOCTH ONPENENEHHOr0 COObITHS. FLA] = =,

Xon paboThi:

1.B ypHe 10 omHaKoBBIX IO pa3Mepy U Becy IIapoB, U3 KOTOPBIX 4 KpacHBIX U 6roiayobix. M3 ypHbI
u3BJIEKaeTcs 0/IMH Iap. KakoBa BEpOSTHOCTH TOT0, YTO U3BJICUEHHBIH 1IAp OKAXKETCS TOyObIM?

Pewenue.

1. CobbiTne A-«/13BNeU€HHBIN 1ap 0Ka3acs ToIyobIM».

2. =mcno N=10

3. 4uciao m=6

4. P(A)="=2=0%

L] ic

2.Bce HatypanbHble uncia oTl go 30 3amucaHbl Ha OJIMHAKOBBIX KapTOYKaxX M MOMEUIEHBI B YPHY.
[locne TmAarenbHOro0 nNEpeMEIIMBaHUS KapTOYEK W3 YpHBI H3BJIEKaeTcsd OJHa KapTouka. Kakxosa
BEPOATHOCTH TOTO, UTO YUCJIO HA B3ATOM KApTOUKE OKAXETCA KpaTHBIM 5?7

Pemenne.

1. CoOriTne A-«Ha B34TOM KapTOUKe YHCIIO . KpaTHOE 5».

2. =memo n=30
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3. gmucimo m=6(umcna 5,10,15,20,25,30)
4. Pl4) ="=2=02,

k1

3. U3 OykB cnoBa duggepenyuan Hayran BeiOMpaeTcsi ogHa OykBa. KakoBa BEpOSITHOCTH TOTO,
9T0 3Ta OyKBa OyneT: a) riacHoii, 0) cornacHol, B) OykB CoOwbiTue A-«Ha B3sTON KapTodke 4Yucio .
KpaTHOE S».

Pemenue.
CoOwiTHe A-«Hayran BeiOpanHas OykBa OyJIeT TJIacHOM».
=eno N=12(-4nciio OyKB B CJIOBE)
yrciao M=5(0yKBHI :u,e,e,u,a )
PlA) =2= ik‘ 0,417

11
qrci10 M=7(0yKBbl :0,¢, P, p,H,y,1 )
CoOwiTne B-«Hayran BeiOpanHas OykBa OyneT COTJIaCHON».
=eno N=12(-4ncio OyKB B CJIOBE)

PE) =2=" 0,583
1 12

© o NoO hwdE

CoobbiTue C-«Hayran BeiOpanHas OykBa OyneT OyKBOU u».
=mcao N=12(-4nciio 6yKB B CIIOBE)

grcio M=0(Takoil OyKBbI HET B JAHHOM CJIOBE)
Py ===,

n 1z

el
S

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

Kpurepun oneHku:

Ounenka "oTau4HO" cTaBUTCS, ecnu paboTa BBINOJIHEHA B MOJTHOM OO0BEME C COOJIOJICHUEM
HEO0OXOIMMOM TOCIEA0BATEIBHOCTH JEICTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aUCH ¥ BBIYUCIICHUSI.

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

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPABUIBHBIE PE3YNbTaThl U BBIBOJIBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

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

Tema 6.1. OcHOBBI TEOPHH MHOKECTB
IIpakTunyeckoe 3ansaTue Ne 59
«Cnoco0bl 3a1aHus MHOKecTB. Oniepanyu HA/l MHOKECTBaAMM

Ieab padoThl: HAYYUTHCS BBIIOJIHATH ONEPALlMU HAJl MHOKECTBAMM.

BbinosiHeHune pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

[IPy2 ymeHue onepupoBaTh TMOHSATHSIMU: MHOXECTBO, IIOJAMHOXKECTBO, OIEpalUU  Hal
MHOXECTBAMH; YMEHHUE HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN amnmapar I ONMCAHUS peabHbIX
MIPOIIECCOB U SIBJICHUN U MPH PELICHUU 33J]ay, B TOM YHCJIE U3 JPYTUX YU€OHBIX IPEIMETOB.

3aganue:

1.JlaHBI MHOKECTBA
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A={m,n,k},
B={m.,n kI, p}.
C={m,nk,l}.

Boimmonuuts cnenyromme neiicteus ANBuUC.

2.JlaHBbI MHOKECTBA:

A=1{b.c.d, e}.
B={d,e,l},
C=1{b,d,e,l},
D ={c, 1},
E=1{b,c}.

BeinonauTs cnenyronime n1eicTBusiC/A U B

14-5 B C.

3. HYCTB Ha PUCYHKEC I/I306pa)KeHBI MHOXXCECTBA

KakoMmy MHOXECTBY COOTBETCTBYET 3alITPUXOBaHHAs 00J1acTh?

A={a;b}, B={1;3;5}

u

4. Haiftu nnpsiMoe Mpou3BeI€HNE MHOKECTB

Ilopsinok BbINOJIHEHHS PA0OTHI

1. Ilony4nTs y ipenoaBaTess 3aaHus sl CAMOCTOSITEIbHON paboTHI.
2. PemuTh 3a1aHus B TETpaau

Xoa pa6oThl:

1./laHbI MHOKECTBA!

A:{mznzk:p}:

B={k.p.[}.
C={m.nk,p,l},
D=1k, p},

E = {m.n}.

Beimmonuuts cnenyromue neiicteus ANBUC.

2. Jlausr maoxectBa A={a, b, c, d, e} u B={c, d, e, g, k}.

Haiitu MHOXecTBO B\A .

PasHocThi0 MHOXECTB B M A Ha3bIBacTCss MHOKeCTBO C, KOTOPOE COCTOUT W3 BCEX DJIEMEHTOB
MHOKECTBA B, He TPUHAIEKAIINX MHOKECTBY A . DjeMeHThl & U b mpuHamiexar MHOXKECTBY B, HO He
MpUHATIEKAT MHOXKECTBY A.
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Torma B\A ={g, k}.
4.B  C.

3. I[lyctp Ha puCYHKE U300pa)kKeHbI MHOYKECTBA "

KaKOMy MHOXXECTBY COOTBETCTBYCT 3allITPUXOBAHHAA o0nacTh?

C

Ka;leaﬂ TOYKa BaHITpHXOBaHHOﬁ obnactu IMPUHATJIC)KUT MHOXCECTBY , HO HC MNPHHAIJICKUT
MHOXCCTBY "4— , 3HAYUT, II0 OHNPEACIICHHUIO PA3HOCTH JABYX MHOXKCCTB 3allITPUXOBAaHHAad 001acTh €cThb

MHO3KECTBO, PaBHOE ch4 .
3. Hano wmHOXkectBOo A = {3, 12, 18, 10}. M3 MHOXecCTBa YIOPSJAOYCHHBIX Tap JEKapTOBA

IIPOU3BCACHU S Ax A , BbI6paHO IIOAMHOXXECTBO

[Tapa (e EPp , ©€CIM udcmaXuymnpu JeJIeHMH Ha S5  Jal0T  paBHBIE  OCTATKHU.

P,

Uemy paBHO KOIMYECTBO Iap, IPUHAIEKAIINX OTHOILIEHUIO

Haitigem octaTki oT AeJIEHUS JJIEMEHTOB MHOKECTBA AHa 5.

3=0-5+3 ocrarok paseH 3.

12=2-5+2 ocrarok paseH 2.

18=3-5+3 ocrarok pasen 3.
10=2-5+0 ocrarok pases 0.
OnuHakoBBIE OCTATKHU MIPH JIEJICHUHW Ha 5 natot yucia 3 u 18.

3HauuT, 33JaHHOMY OTHOIIEHMIO NpuHaanexar napsl (3; 18) u (18; 3).

Ho maper (3; 3) u (18; 18) Taxke mpuHaAIekKAT OTHOIICHHUIO P , Tak kak yucna 3 u 3; 18 u 18 mpu
JENeHU Ha S5 J[aT OJMHAKOBblE ocTaTku. KonudecTBo Bceex map, NpHUHAANEXKAIIUX JaHHOMY
OTHOIIIEHHUIO, PABHO 4.

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

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCSA, €ClM paboTa BBHIMIOJHEHA B TOJTHOM OOBEME C COOJIOJIEHHEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIMCH ¥ BBIYMCIICHUSI.

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

Ouenka "yI10BJIeTBOPHUTEJIBHO'" CTAaBUTCS, €clid padOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.
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OueHka ""Hey10BJEeTBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIOJIHEHA HE MOJHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTH pabOThHI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBIBOJIOB.
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