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1 BBEJAEHUE

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

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

Benymieid  qumakTU4ecKOM — IENbI0  MPAKTUYECKUX — 3aHATHH  sBisieTcs  (opMupoBaHue
Ipo(eCCHOHATBHBIX MPAKTUYECKUX YMEHHUH (YMEHHMH pelarh 3ajaud 110 MaTeMaTuKe), HeOOXOAUMBIX B
nocJyenyromei yaeOHo! AesITeIbHOCTH.

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

BeinmonHenue mnpakTHyecKuX pabdoT oOecrnedyuBaeT MOCTHKEHHE OOYYaroIUMUCS CIETYIOLINX
pe3yJIbTaToB:

I1P61 BnageHue MeToaaMu A0Ka3aTeNbCTB, AITOPUTMAMU PELLIeHHs 3a/1a4; yMEeHUue (GOopMyIUpOBaTh
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
BBIUMCIIEHUE 3HAUYEHUI 1 MpeoOpa3oBaHMsl BhIPAKEHUM CO CTENEHsAMH U jorapudmamu, npeoOpa3oBaHus
JIPpOOHO-pallMOHATIFHBIX BHIPAKEHUI;

IIP63 ymeHue omnepupoBaTh HOHATUSAMH: pallMOHAJIbHBIE, HpPpALMOHAIbHBIE, I10Ka3aTeNIbHBIE,
CTENEHHbIE, JJorapu(PpMUUECKHUe, TPUTOHOMETPUYECKUE YPAaBHEHUSI U HEPABEHCTBA, UX CUCTEMBI;

[IP64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIMS, HeNpepbiBHAs (QYHKLHUSA, [POU3BOAHASI,
nepBooOpasHasi, ONpeaesieHHBI HHTErpall; yMEHUE HAaXOJUTh MPOW3BOIHBIC DJIEMEHTAPHBIX (YHKIWH,
UCHOJb3Ysl CIPAaBOYHBIE MAaTEpUalbl; UCCIEI0BATh B MPOCTEHIINX CilydasX (PyHKIIMM Ha MOHOTOHHOCTb,
HaXOJWTh HaAWOONbIIME W HAUMEHBIINE 3HAYeHHs (QYHKUWH; CTPOUTh Tpa)UKd MHOTOUYICHOB C
MCIOJIb30BAHUEM allapara MaTeMaTUUYECKOro aHajan3a; NIPUMEHSTh MPOU3BOAHYIO IIPU PELICHUM 3a/1ad
Ha JBW)KEHUE; peIliaTh 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 I'padUKHU M3YHYEHHBIX (DYHKIUH, MCIONb30BaTh IpaUKU MPU U3YyYEHHH IPOLIECCOB U
3aBUCUMOCTEH, MpU pelleHUuM 3aJad M3 JIpYTux y4eOHbIX NPEAMETOB W 33/ad U3 pealbHON KHU3HU,
BbIpaXkaTh OpMyJIaMHU 3aBUCUMOCTH MEX1Y BEJIMUYNHAMU;

I1P66 ymeHue pemaTh TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B TOM YHCJIE€ HA IPOLEHTHI, J0JIM 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 MTOJYYEHHOE PElIeHHE U OLICHUBATh MIPaBAOI0I00HOCTh PE3yJIbTaTOB;

[IP67 ymeHue omepupoBaTh MOHATUSAMH: CpeAHee apudMeTHuecKoe, MeAuaHa, Haubojbllee U
HauMEHbIIIEe 3HAYEHHUs, pa3Max, AMCIEPCHUs, CTaHIAPTHOE OTKJIOHEHHE YHCIOBOro Habopa; yMeHue
U3BJIEKaTh, UHTEPIIPETUPOBATh MH(POPMAIIUIO, IPEJCTABICHHYIO B Ta0IUIaX, Ha AUarpaMmax, rpaukax,
OTPaXKAIOIYI0 CBOMCTBA pEealbHBIX MPOLECCOB U SIBICHUN; MPEICTABIATh MHPOPMALUIO C MOMOIIbIO
TaOJUI] ¥ JMarpaMM; UCCIIeI0BAaTh CTATUCTHUYECKUE JaHHBIE, B TOM YHCJIEe C IPUMEHEHHEM IpauyecKux
METOJIOB U 3JIEKTPOHHBIX CPEJCTB;

I1P68 ymeHue onepupoBaTh MOHATUAMU: CIyYaiHBII ONMBIT U ciy4yailHOe COOBITHE, BEPOSTHOCTh
CIIy4alilHOTO COOBITHSI; YMEHHE BBIYHCIATH BEPOSTHOCTH C HCIIOJIIb30BAHHMEM TpaUuecKUX METOJIOB;
OPUMEHATH (POPMYJIBI CIOKEHUS U YMHOXKEHHSI BEPOSITHOCTEH, KOMOMHATOPHBIE (DaKThl U (HOPMYIIBl TIPU
pelleHnr 3aJay; OLEHUBAaTh BEPOSTHOCTH peallbHbIX COOBITUH; 3HAKOMCTBO CO CIy4allHBIMU
BEIMYMHAMHU; YMEHHE NPUBOJIUTH MpPHUMEPHI IMPOSBICHUS 3aKOHA OOJIBIIMX YHUCENT B HPUPOAHBIX H
0OIIIECTBEHHBIX ABJICHUSIX;

I1P69 ymenue onepupoBaTh MOHATHAMM: TOUYKA, MpPsMasi, INIOCKOCTh, MPOCTPAHCTBO, JIBYTPAHHBIN
YTOJI, CKpELIUBAIOIINeCs MPsSMbIe, MapaJlIeIbHOCTh U NEPIIEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEH, yro

5



MEXy IPSIMBIMH, YTOJl MEXAY IPSIMON U IJIOCKOCTBIO, YTOJI MEXAY INIOCKOCTSIMH, PACCTOSIHUE OT TOUKU
70 TUIOCKOCTH, PACCTOSHUE MEXAY MPSIMBIMHU, PACCTOSIHUE MEXY IUIOCKOCTSAMHU; YMEHHE UCIOJIb30BaTh
IpU pelIeHUH 3aJad H3y4YeHHbIe (DAKTbl M TEOpeMbl IUIAHUMETPUHU; yYMEHHE OLCHHBATh pa3Mepsl
00BEKTOB OKPYKAIOIIEr0 MUPA;

[1P610 ymenue omnepupoBaTh MOHATUSMH: MHOTOIPDAaHHHMK, CEYEHHE MHOTOTpaHHUKA, KYO,
napajiesienunes, pusMa, nupaMua, GUrypa u NoBepXHOCTb BpALEHUs, LWIMHIP, KOHYC, 1Iap, cdepa,
cedyeHHss (UTYphl BpAILEHHSA, IJIOCKOCTh, Kacaromascs cQepbl, LNUINHAPA, KOHYCa, IUIOIAIb
MOBEPXHOCTU MHUPaMM/JIbl, IPU3MBbI, KOHYCa, LMINHAPA, IUIOaAb chepbl, 00beM KyOa, IpSIMOYTrOJIbHOIO
napaiesienumnes1a, MMpaMuIbl, PU3MbI, IIIIMHAPA, KOHYCa, IIapa; yMEHHE H300paXaTb MHOTOTPAHHUKHU
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 MOHATUSAMH: JIBUKEHHE B IMPOCTPAHCTBE, MOAOOHBIE (DUTYPHI B
IIPOCTPAHCTBE; MCIIOJb30BaTh OTHOUIEHUE IUIOMIAZeH MOBEPXHOCTEH M 00bEMOB MOJOOHBIX (UIYp MpH
pELIeHNH 3a/1a4;

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

I1P613 ymeHue omepupoBaTh HOHATHUAMM: IPSMOYTOjbHAas CUCTEMa KOOPAMHAT, KOOPIAMHATHI
TOYKH, BEKTOp, KOOPAMHATBl BEKTOpa, CKAJIIPHOE IPOU3BEACHUE, Yrojl MEXJy BEKTOpaMHu, CyMMa
BEKTOPOB, MPOM3BEIEHUE BEKTOpA HA YHUCIIO; HAXOIUTh C MOMOIIbIO U3YYEHHBIX (OPMYN KOOPIUHATHI
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 OOIIECTBEHHBIX SBICHUSX, 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 (HOPMYIMPOBKH; yMeHHE (OPMYIHPOBAaThH 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 MOHATHSIMH: MHOKECTBO, IOJMHOKECTBO, OIEpallUd 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 MOHATHAMU: Tpad, CBA3HBIN rpad, nepeBo, HUKI, rpad 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 NePeCcTaHOBOK; OMHOM HbI0TOHA; yMeHHE MPUMEHATh KOMOMHATOPHBIE (DaKThl U PACCYXKIAECHUS IS
pelieHus 3aaay;

IIpyS yMeHue onepupoBaTh NOHATHAMU: HATypaJIbHOE YHCIIO, LIETI0E YHUCIO, OCTATOK IO MOAYJIIO,
paloHaIbHOE YHCIIO, HpPpalOHAIBHOE YHCIIO, MHOXECTBAa HATYPaJbHBIX, LENbIX, PallOHAIBHBIX,
JeWCTBUTENBHBIX YHCEI; YMEHHE MCIIONB30BaTh MPU3HAKU JICIIMMOCTH, HAUMEHBIINN OOLIMA 1eIUTeNb U
HauMeHblIee oluiee KpaTHoe, anropuTM EBKinga mpu pemieHuu 3ajad; 3HaKOMCTBO C Pa3IUYHBIMU
MO3ULMOHHBIMH CUCTEMAaMU CUUCIICHHUS];

[Ipy6 ymenue cBOOOAHO OMNEPUPOBATH MOHATUSMHU: CTENEHb C IEJIbIM IOKa3aTeleM, KOpPEHb
HaTypaJIbHOM CTENEHM, CTENEHb C PpAlUOHAIBHBIM II0Ka3aTeleM, CTENeHb C JEMCTBUTEIbHBIM
(BelecTBEHHBIM) MTOKa3aTeNneM, Jorapudm 4rciia, CHHYC, KOCUHYC U TaHT'€HC ITPOU3BOJIBHOTO YUCIA;

IIpy7 ymeHue onepupoBaTh HOHATHAMU: TOXJIECTBO, TOXIECTBEHHOE ITpeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHCTEMa YpPaBHEHHI W HEPaBEHCTB, PaBHOCWJILHOCTh YPAaBHEHUMN, HEPABEHCTB U CHUCTEM,
paloHalbHBbIE, HppalOHAIIbHBIE, MIOKa3aTeNbHbIE, CTETICHHBIE, JorapupmMHUEcKue,
TPUTOHOMETPUYECKHE YpaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YpaBHEHHUs, 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 001aCTe HAYKU U peaIbHOM KHU3HH;

[Ipy8 ymMeHue cBOOOTHO oOmEpUpPOBATH MOHATUAMH: Tpaduk QyHKIMU, oOpaTHas QYHKIUA,
KOMIO3ULUS (DYHKIUHA, TuHEHHas (QyHKIUS, KBagpaTU4Has (QYHKIUS, CTereHHas (DYHKIHS C LENIbIM
MoKazarejaeM, TPUTOHOMETpHUYecKHe  (QYHKIMH, OOpaTHblE  TPUTOHOMETpUYECKHE  (YHKIIUH,
nokaszaTtenbHas W Jorapugmuyeckas (QyHKIUH, YMEHHE CTPOMTh Tpadukd (YHKIHUNA, BBITOIHSATH
npeoOpa3oBaHUs rpadukoB GbyHKIHIH;
YMEHHE HCIOJb30BaTh Tpaduku (YHKIMHA IS U3Y4EHHs] MPOIECCOB M 3aBHCUMOCTEH MpH pPEHICHUHU
3a/a4 U3 JPYrux y4eOHBIX NMPEAMETOB M W3 PEaJbHOM KHU3HU; BbIpaKaTh (OpMylaMu 3aBUCUMOCTHU
MEXly BEIMYMHAMY; yMeHHue CBOOOJIHO ONEpPHPOBATH MOHATHAMU: YETHOCTD
GyHKIUH, TEPUOAUYHOCTD (PYHKIIMH, OTPaHUYCHHOCTh (DYHKIIMU, MOHOTOHHOCTh (DYHKIIUHU, SKCTPEMYM
¢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;

[Ipy9 ymeHue CcBOOOAHO OMEPUPOBATH MOHATUAMHU: TOCIEIOBATENBLHOCTD, apuU(pMeTHIeCKas
mporpeccusi, TeOMETpUYecKas MPOrpeccusi, OCCKOHEYHO YyOBIBAaOIIasi TeOMETPUYECKash IMPOTPecCHs;
YMEHHE 33]1aBaTh MOCIEA0BATEIBHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX (OPMYIT;

[Ipyl0 ymenue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (YHKIWH, AaCUMITOTHI rpaduka
byHKIMM, TiepBas U BTOpas MPOM3BOAHAS (YHKIUU, TEOMETPUUECKUA U (PU3UYECKHl CMBICT
MIPOU3BO/IHOM, TEpBOOOpa3Has, ONpPENEeNICHHBI HWHTErpall; yMEHHE HAXOAWTh ACHMOTOTHI Tpaduka
(GYHKIIUHM; YMEHHUE BBIYHUCIISATH IPOU3BOIHBIE CYMMBI, IPOU3BEACHHUSI, YACTHOTO M KOMIO3UIINH (DYHKITHH,
HaXOJUTh ypaBHEHUE KacaTeJIbHON K rpaduxy GbyHKIHM;
YMEHHE HCIOJIb30BaTh MPOU3BOIHYIO [UISl HCCIEAOBaHUA (DYHKUMN, AN HAXOXKACHUS HAWIYYIIETro
pemieHusi B TPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-DKOHOMHUYECKMX M (U3NYECKHX 3ajadax, s
OTIpeIeTICHUs] CKOPOCTH U YCKOPEHUS; HAXOAHUTh IJIOMAAX U 00beMbl (PUTyp C MOMOIIbIO MHTErpana;
MPUBOJUTH IPUMEPHI MATEMATUYECKOT0 MOJEIMPOBAHMSI C TOMOUIBbIO AUPPepeHInanbHbIX YPaBHEHUH;

IIpyll ymenue omnepupoBaTh NOHATHSAMH: KOMIUIEKCHOE YHCJIO, COMNPSIKEHHBIE KOMIUIEKCHBIE
qKclia, MOJYJIb U a@pTyMEHT KOMILJIEKCHOTO Yucia, (hopMa 3alucy KOMIUIEKCHBIX Yncen (reoMeTprueckas,
TPUTrOHOMETpHUEeCcKass M anreOpanyeckas); yMeTb TNPOM3BOIUTH apudMeTHuecKue JeHCTBUA C
KOMIUIEKCHBIMU YHCJIaMU; IPUBOJUTH PUMEPHI UCTIOIb30BAHMS KOMIJIEKCHBIX YHCET;

IIpyl2 ymenue cBOOOAHO OINEPUPOBATH MOHATHAMU: CpeaHee apu(pMeTHdYecKoe, MeIHaHa,
HauOoJblllee U HAaUMEHbIIEEe 3HAu€HUs, pa3Mmax, JUCIEpPCHUsi, CTaHIApPTHOE OTKJIOHEHHWE JJIsi OMHMCAaHUA
YHUCIIOBBIX JIaHHBIX; YMEHHE HCCIIEJ0BaTh CTAaTHUCTUYECKHUE JaHHBbIE, B TOM YHCIE C NPUMEHEHUEM
rpaduyecKuX METOAOB U AIEKTPOHHBIX CPEACTB; rpa@UuecKu UCCIe0BaTh COBMECTHbIE HAOIIOACHHUS C
IIOMOUIBIO AMAarpaMM pacCeUBaHMsI U TMHEWUHON PErpeccuy;

[Ipyl3 ymeHHe HaxoIuUTh BEPOSTHOCTU COOBITUH C HMCHOJIb30BaHHEM TIpaUUYECKUX METOJOB;
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 BEJIWYMHA, paclpeaeseHue
BEPOATHOCTEH, MaTeMaTH4YeCKOe OXXKHMJaHUE, JUCIEepPCHs M CTaHJAapTHOE OTKJIOHEHHE ClydaitHOU
BEIMYMHBI, (DYHKIMM paclpelesieHUs] U IUIOTHOCTH PaBHOMEPHOIO, MOKAa3aTeNbHOIO0 M HOPMAJIbHOTO
pacnpesieieHuii; YyMEHHE HCII0JIb30BaTh CBOMCTBA HM3YUEHHBIX PpACHpEeleNeHUM Jid peuieHus 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 ONEpPUPOBATH MOHATHUSAMM: TOYKA, MpsMas, IUNIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, TIIOCKAM yroJj, ABYTPAHHBIN yToj, TPEXTPAHHBIN yroJ, NepeceKaromuecs, napauieibHble U
CKPEILMBAIOIINECS TPSAMBIE, MApaUIENbHOCTh M MNEPHEHIAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEM, Yroi
MEXIY MpPSIMBIMH, YTOJI MEXKIy MPSIMONM U TIJIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSIMHU; YMEHHE

7



UCTOJIb30BaTh MPU PEIICHUH 33/1a4 U3Y4YeHHBIE (DAKThl U TEOPEMBl IUIAHUMETPUH; YMEHHE OLIEHUBAThH
pa3Mepbl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEpUPOBATh MOHATHSIMU: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHHKA, NPAaBUIbHBI MHOTOIpAaHHHK, MpU3Ma, NMUpaMuia, (GUrypa u MoBEepXHOCTb BPALICHHUS,
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)xKaTh MHOTOTPAHHUKH, (QUTYpbl U IOBEPXHOCTHU BPALEHUS, UX CEYEHUS,
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 WM 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 J0 IUIOCKOCTH, pPAacCTOSIHUE MEXKIAY IPSAMBIMH, PACCTOSHUE MEXKIY
IUIOCKOCTSIMH, IUIOIIAAb cepsl, IUIOIMAb MOBEPXHOCTU MUPAMU/IBI, IPU3MBI, KOHYCA, LIUIMHIPA, 00BEM
Ky0a, MpsIMOYroJbHOTO Mapajliesienunesia, TUPaMUabl, MPU3MbIL, LUWJIMHIpPA, KOHYCa, Iapa; yMEHHE
HAXOJUTh OTHOILIIEHHE 00beMOB NOJOOHBIX (UTYD;

[Ipyl6 ymenue cBOOOJHO ONEPHPOBATH MOHATUSMHU: JBI)KCHHE, TapajUIeIbHBIA MEPeHocC,
CUMMETpHUS Ha IUIOCKOCTH U B MPOCTPAHCTBE, IIOBOPOT, IpeoOpa3oBaHue Moaoous, noJo0HbIe (GUTYpHI;
YMEHHE PacllO3HaBaTh PaBHbIEC U MOI00HBIE (PUTYpHI, B TOM YHCJE B MPUPOJAE, 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 ymenue cBOOOAHO ONEpUPOBATh MOHATHSAMU: IPSIMOYTOJIbHAS CUCTEMa KOOPJIUHAT, 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 I PELICHUS F€OMETPUYECKHUX
3aJjad M 334a4 JApYyrux Yy4eOHbIX IpPEeIMETOB; OIEpUpOBaTh MNOHATHAMM: MaTpuua 2x2 u 3x3,
ONPEIEIUTENb MATPULIBI, TEOMETPUYECKUI CMBICIT OIIPEIEIUTEINS;

IIpyl8 ymeHue MOAEIMPOBATH pEAIbHBIE CHUTyallUM Ha SA3BIKE MAaTEMaTHUKH; COCTaBIISThH
BBIPQ)KCHMS, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI 10 YCIOBHUIO 33J1a4¥, HCCIEN0BATh IIOCTPOCHHBIC
MOJIEJI C HCIOJb30BaHUEM amImapara aiareOpbl, MHTEPIPETUPOBATh MOJIYYEHHBIH pe3ybTaT; CTPOUTH
MaTeMaTHYECKUE MOJEIIN C IOMOIIBIO TEOMETPUYECKUX MMOHATUN U BEJIUYMH, PEIIaTh CBA3aHHBIE C HUMH
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 BbIOMpaTh MOAXOMALIMI METON AJs pELIeHMs 3aJlauM; MOHMMaHHE 3HaYMMOCTHU
MaTeMaTHUKU B U3YYEHHM HPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SIBJICHUH; YMEHHE paclo3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTeMaTUKH B MCKYCCTBE, YMEHHE IPUBOAUTH IPUMEPHl MaTEMaTUYECKHUX
OTKPBITUNA POCCUMCKON U MUPOBOW MaTeMaTHUYECKOU 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 MTOHATHAMH U METOJIaMU;

MP12 BBISBISATH NPUYUHHO-CIIEICTBEHHBIE CBSI3U U aKTYaJIM3UPOBATh 3a/1a4y, BHIAIBUTATh TUIIOTE3Y
€€ pEeIlICHUs, HaXOAUTh apryMEHTHI JJIs J0Ka3aTeIbCTBA CBOUX YTBEP)KIEHUH, 3a/laBaTh NapaMeTpsl U
KPUTEPUHU PELIEHUS;

MP13 aHanu3upoBaTh NOJYUYEHHBIE B XOJE PELICHMs 3a/1aull pe3yibTaThl, KDUTUUECKU OLICHUBATH
UX JIOCTOBEPHOCTH, IPOTHOZUPOBATh N3MEHEHUE B HOBBIX YCIIOBHSIX;

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

MP17 ymeTb TEpeHOCUTh 3HAaHMS B I[IO3HABATENbHYI0 M  IPAKTHUYECKYIO  00jacTu
KU3ZHENIEATEIbHOCTH;



MP18 ymeTb HHTErpUpOBaTh 3HAHUS U3 PAa3HBIX MPEJAMETHBIX 00JIacTei;

JIP23 roTOBHOCTH K TPYIY, OCO3HAHHUE IIEHHOCTH MAacTEPCTBA, TPYI0JIIO0HE;

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

ConepxaHue MPaKTUYECKUX U JIJAOOPaTOPHBIX 3aHATUI OPUEHTUPOBAHO HA TIOATOTOBKY O0yYarOIUXCs K
OCBOGHHIO TPOPECCHOHAILHOIO MOAYJS MNpOrpamMMbl TOATOTOBKH CIIELUATMCTOB CPEAHEro 3BEHA II0
CIIELMAILHOCTY U OBJIAJICHUIO 0OUAUMU KOMNEMEHUUAMU:

OK 01 BsiOupars cnocoObl pemieHust 3aaa4d Mpo(ecCHOHAIBHOM IESITETBHOCTH TMPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

BrinonHenue npakTHyecKux padoT Mo y4eOHON AucHuIuInHe «MaremMaTrukay HalpaBiIeHo Ha:

- 000011eHHE, CUCTEMATU3aLUIO, YIITyOJIeHue, 3aKpeIUIeHne, pa3BUTHE U JETAIN3ALMIO [TOJyYEHHbIX
TEOPETUYECKHUX 3HAHUN IO KOHKPETHBIM TeMaM y4eOHOW AUCHUTUINHBL

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

- (hopmMHpOBaHHE U pa3BUTHE YMEHHH: HaOIOAaTh, CPAaBHMBATh, COIOCTAaBIATh, AHAIM3UPOBATH,
Je7aTh BBIBOABI M OOOOIIEHHS, CAaMOCTOSITEIBHO BECTH HCCIEIOBAHMS, IOJB30BATHCS PA3THYHBIMU
preMaMy U3MepeHuit, opopMIIATh pe3ynbTaThl B BUAE TalOMll, CXeM, IpaduKOB;

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

- BBIpaOOTKY NP PELIEHUH MOCTaBICHHbIX 3a/1a4 NPOPECCUOHATBHO 3HAYUMBIX Ka4eCTB, TAKUX KaK
CaMOCTOSITEIIbHOCTD, OTBETCTBEHHOCTh, TOYHOCTb, TBOPUYECKAsI HHUIIUATHUBA.

[IpakTuueckue 3aHATUS TNPOBOJSATCS IOCIE COOTBETCTBYIOLIEH TEMBbI, KOTOpass oOecrnedyuBact
HaJINYME 3HAaHUM, HEOOXOUMBIX IS €€ BBIIIOJIHEHUS.



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

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

Heas padotsi: [loBTOPUTH AEHCTBUS C NEHCTBUTEIBLHBIMU U KOMIUICKCHBIMU YUCIIAMH.

Brinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
[Ipy5 ymeHnue onepupoBaTh NOHSITUAMU: HATypadbHOE YHCIIO, LIEJI0€ YHCIIO, OCTATOK MO MOIYJIIO,

palMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YMCIIO, MHOXECTBA HATYPAJIbHBIX, LEJbIX, PAlMOHAIBHBIX,
JeUCTBUTENBHBIX YHACEI; YMEHHE MCII0JIb30BaTh IPU3HAKU JI€IMMOCTH, HAUMEHBIIMNA OO AeauTens U
HaMMEHblIee Oo0Iee KpaTHOE, AITOPUTM EBKIMAA TpU pelIeHuH 3ajad; 3HAKOMCTBO C Pa3IMYHBIMU
[IO3ULIMOHHBIMU CUCTEMAaMHU CUUCIICHUS;

IIpyll ymeHue omnepupoBaThb NOHATUSIMU: KOMIUIEKCHOE YHCIO, COINPSIKEHHbIE KOMILJIEKCHBIE
qucia, MOYJIb U apryMEHT KOMILIEKCHOI'O YKCIIa, popMa 3allucy KOMITJIEKCHBIX YHcel (TeoMeTpryecKasi,
TPUTOHOMETpHUYECKass M anreOpanyeckas); yMeTh TPOM3BOIUTH apu(MeTHUecKue JeHCTBHA C
KOMILUIEKCHBIMM YHCIIaMU; IPUBOAUTH IIPUMEPBI UCIIOJIb30BAHUA KOMIIJIEKCHBIX YHCEIL;

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

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

7)5 3

2. Brimoaauth ﬂCﬁCTBHH C KOMIIJICKCHBIMHU YHCJIaMU:
B8+i):(2-3i).

ITopsinok BbINoJIHeHUs padoThI:
BHumatenbHO 03HAKOMBTECH C YCIIOBHEM 3aJaHHUS.
[Tonp3ysichb CBOMMHM LIKOJBHBIMHU 3HAHUAMU (B CIydae 3aTpyJHEHHS BOCIIOIb3YHTECh CIIPABOYHBIMU

MaTepuagamMHu), BBIIOJIHUTE 3a/laHUE.

Xoxa padoThI:
3amanme Nel

2L I+ 3

1)s 5 5 5
1,487y

)7t T T TR
1 1 1 1 2
3)3E+4E=[3+43'+(E+E)=?+E=?

en | ra
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2 L Tt L L
PEERETEC D+(-Y=2421=2t
23 T p_Fs_7Tr_ 7
Sytz’s 12 31 123 33 %
plogf_ut, 3 _ud_t1_1
6) 5'T1 541 51 51 &
2 L z 1 B+8 1
7 rai=G++ () =7+ =12

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

a+0
Pemenue. [lepenumiem 310 OTHOIIEHHE B BUJIE IPOOH: 2-1i

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

(Z-103¢2+300 13

(I)opMa NMpEeacCTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ounenka "oTau4HO" cTaBUTCS, ecnu paboTa BBITOJIHEHA B MOJTHOM O0BEME C COOIIOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ounenka "y10BJIeTBOPHUTEIBHO' CTAaBUTCS, €clid PabOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh NPAaBUIbHBIE PE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYIEHBI OIIUOKH.

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

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

Heas padorsi: [loBTOpuTh (HOPMYIBI COKPAIIEHHOTO YMHOXXEHMS. 3aKpENUTh TEOpPETUYECKHE
3HaHUs, YTIIyOJIeHHOE pelIeHue M3YYEHHOTO MaTepuasa, NpPUMEHEHUE TIOJIYYeHHBIX 3HaHWM JUIs
pelieHns 3a1ad.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1PG2 ymeHue omnepupoBaTh HMOHSTHUSAMM: CTEIEHb YMCIA, JOrapu(M YHUClIa; YMEHHE BBIOJIHATH
BBIUHCJICHHE 3HAaYeHUI 1 peoOpa3oBaHusl BHIPAKEHUHN CO CTENEHSIMH U JiorapudMamu, mpeodpa3oBaHus
JIpOOHO-PalMOHABHBIX BBIPAKCHHI;,

[Ipy5 ymeHnue onepupoBaTh NOHSITUAMU: HATypaldbHOE YHCIIO, LIEJI0€ YHCIIO, OCTATOK MO MOIYJIIO,
palMOHANIBHOE YHCIO, UPPALHUOHATBHOE YHCIIO, MHOXXECTBA HATYypaJbHBIX, LENbIX, PallMOHAJBHBIX,
HGIZCTBI/ITCJ'IBHBIX YHUCCII; YMCHUE HCII0Jb30BaTh MPU3HAKU JCITIUMOCTH, HaMMEHBITHH O6HII/II71 ACIUTECIIb U
HauMeHbIee ollnee KpaTHoe, anropuTM EBKiIMga mpu pelieHuy 3ajad; 3HAKOMCTBO C Pa3IUYHBIMU
IMO3MIIMOHHBIMH CUCTEMAaMH CHHUCIICHHUA,

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

3ananue: yng)ocmn, BBIPA)KCHMUS:
3
a) (3p°-2y’)°.
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6) (1 —a)-(1 +a)-(1 +a%)-(1 +a".
B)(x—m)*(x+m)>.
r) (2n - c)-(8n® + ¢3)-(c® + 2cn + 4n?).

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1. BHUMaTeabHO O3HAKOMBTECH C YCIOBHEM 3a/laHUs.

2. llonb3ysicb CBOMMHU WIKOJBHBIMH 3HAHUSAMH (B cjiy4yae 3aTpyAHEHHsI BOCIIOJIb3YHTECh
CIPAaBOYHBIMHU MaTEpUAIaMH), TPUMEHUTE HYKHYIO (POPMYITY COKPAIIEHHOTO YMHOXKCHHUS.

Xon padoThl:
3ananve: YIPOCTUTH BBIPAKEHHS, IPUMEHHUB (POPMYJIbI COKPAIIEHHOTO YMHOKEHUSL.
a) (3p°-2y’)°’=27p°—54py’ +36p°y°—8y’.
6) (1-a)(l+a)l+a’)@+a)=(1-ad)(@1+ad)(1+a%) =(1-a%) (1+a"=1-4a°.
B)(X—m)% (x+m)*=(x>-2xm+m?)(x>+2xm+m?)=x*+2x3+x°m? 2 m-4x’m?-2xm*+m>*+2xm?* + +m* =
4 2.2 4
X' =2X"m"+m".
D @n- c)-(8n° + c®)-(c® + 2cn + 4n®= (2n — c)-( 4n® + 2cn +c?) (8n° + +c%)=(8n*- ¢®) (8n® + ¢¥)=
64n” —c”.

(I)opMa npeacTaBJICHUs pe3yjabTaTa: BhIIIOJTHCHHOC 3aJlaHKE.

Kpurepun oneHku:

Ouenka "oTau4HO'" CTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka "Xopouo' cTaBUTCs, €CIM BBHIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIMYIICHBI
2-3 Hemouera.

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii padOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJIAET MOJYYUTh NPAaBUIBHBIE pPE3YylbTaThl U BBIBOJBI, B XOJI€
MPOBeICHUS pabOThI ObLUTH AOMYIIEHBI OIIUOKH.

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

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

Leanb padoTbl: 3akpereHue TEOPETUUECKUX 3HAHMM, TOBTOPEHHE paHee U3YYEHHOr0 Marepuarna,
dhopMHUpOBaHKEe YMEHUN PEIICHUS 3a/1a4.

BbinosiHeHune pa6oThl crioco0cTBYET (POPMUPOBAHUIO:

[Ip63 ymeHue omnepupoBaTh MOHATHSIMU: pPalMOHAJbHBIC, WpPpalMOHAIbHBIE, ITOKa3aTeNIbHBIE,
CTENEeHHbIE, JorapuPMUUecKue, TPUTOHOMETPUYECKUE YPAaBHEHUS M HEPABEHCTBA, UX CUCTEMBI;

[Ip66 ymeHue pemnath TEKCTOBbIE 33/]a4l PA3HBIX THIOB (B TOM YMCIIE€ Ha MPOLEHTHI, TOJIU U YacTH,
Ha JABW)XEHUE, paboTy, CTOMMOCTb TOBApPOB U YCIIYT, HAJIOTH, 3a/1a4l U3 00JacTH ypaBieHUs JIUUYHBIMU U
ceMeHHBIMU (PMHAHCAMU); COCTABIIATH BBIPAXKEHUS, yPABHEHHUS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO
3aJjauu, UCCIIEJ0BATh MOIYYEHHOE PELICHNE U OLIEHUBATh NPaBJI0I0J00HOCTh PE3yIbTATOB;

IIpy7 ymeHue onepupoBaTh HOHATHAMU: TOXKIECTBO, TOKIECTBEHHOE IPeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YPAaBHEHHI M HEPABEHCTB, PABHOCWIBHOCTh YPAaBHEHUM, HEPABEHCTB M CHCTEM,
panuOHaJIbHbIE, HpPALMOHAIIBHEIE, [I0Ka3aTeJIbHbIE, CTEIICHHBIE, JorapupmMHUEcKue,
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TPUTOHOMETPUYECKUE YPAaBHEHNS, HEPABEHCTBA U CUCTEMBI;, YMEHHUE PEIIATh YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI C IOMOIIbIO PA3IMYHBIX IPHUEMOB; pEIIaTh YPAaBHEHUSI, HEPABEHCTBA M CHCTEMBI C TTapaMeTPOM;
INPpUMCHATH YPAaBHCHUA, HCPABCHCTBA, UX CUCTCMbI IJId PCHICHUSA MATCMATHYCCKUX 3ada4 U 3aJja4 U3
pa3IMYHBIX 00J1acTel HAYKH U PEATbHON KU3HH,

MarepuanbHoe obecnedyenue: MuauBuyaibHble 3aaHusl, CIIPAaBOYHBIE MATEPHAIbl, KOHCIICKTHI
JIEKIIHUH.

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

Iopsinok BbINOJIHEHHSI PAa0OTHI:

IIpu pemieHnn ypaBHEHHUI MCIIONB3YIOTCA CIEAYIOLIME IIpaBWila IPeoOpa3oBaHUsl ypaBHEHUH B
PaBHOCHIIbHBIE:

a) KakoW- JMOO WIeH ypaBHEHHS MOXXHO TIEPEHECTH M3 OJHOW €ro 4YacTd B JPYIyIO C
[IPOTUBOIIOJIOKHBIM 3HAKOM;

0) 00e yacTu ypaBHEHUSI MOYKHO YMHOXKUTh WIIA PA3CIUTh HA OJHO TO e YUCII0, OTirdHOoe OT 0.
Pemenue ypaBuenuii |-1l crenenu ¢ ogHol nepeMeHHOM

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

ax’ +bx+c= O(a # O) — ypaBHeHue |l crenenu ¢ oHOM EepeMeHHOI.

1. Onpenenuts BUJIl ypaBHEHUS U CIIOCOO €ro pelIeHHUs.

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

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

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

Tak xak MblI pemaeM JApoOHbIE pallMOHAIbHBIE YPaBHEHMs, TO B 3HAMEHATENsIX Apodel OyayT
NepeMeHHble. 3HAauuT, OyAyT OHM M B O0IIeM 3HaMeHareiae. Bo BTOpOM MyHKTE alropuTMa MbI
YMHOKaeM ypaBHEHHE Ha oOmuii 3HameHarenb. [Ipu 3TOM MOTyT MOSIBUTHCS TOCTOPOHHUE KOPHU, IPU
KOTOpbIX OOmMH 3HamMeHaTelb OyleT paBeH HyJI0, a 3HAa4YuT U YMHOXXKEHME Ha Hero Oyner
6eccMbiciieHHBIM. [103TOMY B KOHIIE 0053aTE€IbHO HYKHO CIIENaTh IPOBEPKY MOTYYEHHBIX KOPHEH.

Pemum ypaBHeHus:

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

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

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

PasnosxuM X° —4 Ha MHOXKHUTENH M NEpPEeHeceM BCE UIEHBI YPaBHEHHMS B JIEBYIO 4yacTb. IIpuBenem
Ipo0u K 0011IeMy 3HaMEHATEIIO:
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X 7 3 8
Xx-2 x+2 (x=2)(x+2)
x(x+2)—7(x—2)—8_
(x+2)(x-2) B
X2 +2x—7x+14-8
=0
(x+2)(x-2)
x> —5x+6
(x+2)(x-2)
ApoOb paBHA HYJIO, KOrja €€ YUCIMTENb PAaBEH HYIIO, a 3HAMEHATelb He PaBeH HYIo, T. €.
(x+2)(x-2)=0, = X#2, X#—2
x> —5x+6=0.
D=25-24=1
_5#1,

=0

0

X2 5
X =3;X,=2

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

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

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

Kpurepuu onenkmn:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOMIOJIEHUEM
HEO0OXOIMMOM TOCIEeN0BaTEIbHOCTH JEHCTBUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIOJHEHBI BCE
3alUCH U BBIYUCIICHUS.

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

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITMOJIHEHHOM YacTH TaKOB, YTO IO3BOJIET IOJIYyYUTh IMPaBUIbHBIE pE3yabTaTbl U BBIBOABI; B XOJI€
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIINOKH.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIM paboTa BBHIIOJIHEHA HE MOJHOCTBIO WM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENATh MPABUIIbHBIX BBHIBOJIOB.

Tema 1.1. Pa3zBurHe MOHATUSA 0 YUCTE
IIpakTuyeckoe 3ansaTue Ne4
«PelieHne CHCTEM PAlMOHAJIbHBIX YPABHEHUI»
eab padoTsi: [I0BTOPUTH pellIEHHE CUCTEM PAlMOHAIBHBIX YPaBHEHUH.
Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

Hp63 YMCHHEC OICPUPOBATH IMOHATHAMHU: PAOUOHAIBHBIC, HPPANHUOHAIIBHBIC, ITI0KA3aTCJIbHBIC,
CTCIICHHBIC, J'IOFapI/I(bMI/I‘—IeCKI/Ie, TPUTOHOMCTPUYCCKNEC YPABHCHUA U HCPABCHCTBA, UX CUCTEMBI,
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[Ipy7 ymeHue onepupoBaTh NOHATHSIMH: TOXKIECTBO, TOKIECTBEHHOE IPpeoOpa3oBaHue, ypaBHEHHE,
HEPABEHCTBO, CUCTEMa YPaBHCHHMM M HEPABEHCTB, PaBHOCHIBHOCTh YPaBHEHWMH, HEPABEHCTB M CHUCTEM,
paloHalIbHbIE, HppalOHAIIbHBIE, [I0Ka3aTeNbHbIE, CTEIICHHBIE, JorapupMHUEcKue,
TPUTOHOMETPUUECKHE YPABHEHUS, HEPABEHCTBA U CUCTEMBI; YMEHHUE pElIaTh YPABHEHUsS, HEPABEHCTBA U
CUCTEMBI C IOMOIIBIO PA3JIMYHBIX IIPUEMOB; PEIIATh YPABHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIaPAMETPOM;
IIPUMEHATh YPAaBHEHMS, HEPABEHCTBA, UX CHCTEMBI JJI PEIICHHs MATEMaTU4eCKUX 3aJad W 3a1ad u3
pa3nu4HBIX 001acTe HAYKH U peaIbHOM KU3HH;

MarepuajibHoe o0ecnieyeHue:

WNHnuBunyansHble 3a1aHKs, CIIPABOYHBIE MATEPUAIIbl, KOHCIIEKTHI JICKIIUA.

3agaHue: peLIUTh CUCTEMbI PAllMOHAJIBHBIX YPaBHEHUI:

3x —15y =16,

2X+y=2

{y+2x:6, _

2 2 _q'

2) 3X°—y° =8

1+2—1=0,
34Xy

2Xx+y-2=0

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

Pemnm crucreMy ABYX JTMHEHHBIX YPABHEHUN C ABYMS HEU3BECTHBIMH.

3x+8y =31
-10x-7y=-5
Pemmm cucremy Bcemu criocodamu, T.€. yOeIUMCs, UTO pe3yNbTaT MOJy4yaeTcsl OJJUHAKOBBINA U

OIpeeTMMCS, KaKOH U3 METO/I0B 00Jiee PAIMOHATLHO MIPUMEHHUM JIJIsl TAHHOW CHCTEMBI.
1) Crioco6 moaCcTaHOBKH.

31 8
{3x+8y=31 {3x+8y=31 x+§y:%1 =373
-10x-7y=-5 |10x+7y=5 10x+7y =5 10(%1_23’)”3’:5
310 80
———Yy+7y=5
PelracM BTOpOe ypaBHEHHE OTHOCUTEIBHO «y»: 3 3 , IPUBEJIEM K O0IIeMy
3HAMEHATEITIO 1 TaK Kak 37 0, To
310-80y+21y =15
-59y =15-310
—295
59y =-295;, y=——=5
y y 59
y =5, Torna X:E'—g-S:g—@:—g:—S
3 3 3 3 3
OtBer: (-3;5).
2) Coco0 anredpanvyeckoro CIoKeHHs
3x+8y=31
-10x-7y=-5
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ypaBHSEM 10 MOJYJIO KO3 PHUIHUEHTHI pH X, 7151 3TOT0 YMHOXKUM IepBoe ypaBHeHue Ha 10, a
BTOpOE — Ha 3.

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

3) 'paduueckuii crocob (ciaeayeT MOMHHUTD, YTO PE3YIbTAThl MOTYT OBITh MMOJYYEHBI
NPUOIMKEHHO, YTO MOKHO OOBSCHUTD HAILIUM 3pEHUEM, YMEHUEM ITPOBOIUTH JIMHUH, BBIOOPOM
MaciiTaba, Hey100CTBOM 3alKCy YKUCa U T.1.)

3x+8y =31
-10x-7y=-5
I'padmkoM KaXI0T0 ypaBHEHUS sBIsiCTCS mpsiMast (puc. ), a mpsimast orpeaensieTcs IByMs TOUKaMHU.
3x+8y=31
Xx=0; y= 3t = 3Z
8 8
X=2;6+8y =31
_31-6_25 31
8 8 8
-10x-7y=-5
10x+7y=5
5
Xx=0y==
y 7
x=2;20+7y=5;
15 1
7y=-15y=-—=-2=
y y 7 7
Ortset: (-3; 5).

(I)opMa NpeacTaBJIeHUs pe3yJabTara: BbIIIOJHCHHOC 3aJaHUC.

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €CM padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIMCH U BBEIYMCIIEHUS.

Ouenka "Xopouo' cTaBUTCS, €CIU BBITIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 Hemouera.
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Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTW TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yAbTaThl U BBIBOJBL, B XOJE
MIPOBEICHUS pa0OTHI OBUTH JOMYIIEHBI OIIMOKH.

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

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

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

BoinosineHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

[Ip63 ymeHue omnepupoBaTh MOHATUSMU: pPALMOHAIbHBIE, HUPPALMOHAIBHBIE, I10Ka3aTeJbHBbIE,
CTEINeHHbIE, Jorapu(pMUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[Ipy7 ymeHue onepupoBaTh NOHATHSIMHE: TOXKIECTBO, TOKISCTBEHHOE IPpeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMa YPABHEHUN M HEPABEHCTB, PAaBHOCWIBHOCTb YPaBHEHUI, HEPABEHCTB M CHUCTEM,
pallnOHAJIBHBIC, HppalrvOHAIIbHBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(i)MI/I‘ICCKI/IC,
TPUTOHOMETPUUYECKUE ypaBHEHUs, HEPABEHCTBA U CUCTEMbl; YMEHHE PEIIaTh YPaBHEHUS, HEPABEHCTBA U
CHUCTCMBbI C ITIOMOIIIBIO PA3JIMYHBIX ITPUEMOB; PCIIATh YPAaBHCHHA, HCPABCHCTBA U CUCTCMEI C IAPaMCTPOM;
IPUMEHSATh YPaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI JUISl pEIIeHUs MaTeMaTHUYeCKUX 3ajad U 3aj1ad U3
pa3aMyuHbIX 00JacTel HayKH U pealibHOM ku3HU; MaTepuajibHOe o0ecnieyeHue:

WnauBuyanbHble 3aJJaHNs, CIIPAaBOYHbIE MAaTE€PUaIbl, KOHCIIEKTHI JIEKIUI.

Baua}me: PCUIUTH pallMOHAJIBHBIC HCPABCHCTBA:

1. 5X_7X—1+2X—5 s
2 5 10
2. [5-2x/<3,

3. 5x—2-3x*>0

Ilopsinok BbINOJHEHHS Pa0OTHI:

[Ipu pemeHWM HEPABEHCTB WCIOJB3YIOTCS CICAYIONIME TpaBHUia NMPeoOpa3oBaHUS HEPABEHCTB B
pPaBHOCUIILHBIE:

a) KaKoW- JIN0O 4JIeH HepaBEHCTBA MOXHO MEPEHECTU U3 OJTHOM ero

4acTU B JAPYTYyK C MPOTHUBOIOJOXKHBIM 3HAaKOM, OCTaBMB IMPH 3TOM  0€3 HM3MEHEHHs 3HaK
HEPaBEHCTBA;

0) ob0e "yacTh HEpaBEHCTBA MOXKHO YMHOXHUTh WM Pa3leTUTh HA OJHO TO K€ TOJIOKHUTEIHHOE
YHCII0, OCTABHB IPU ATOM 0€3 H3MEHEHHS 3HaK HEPaBEHCTBA;

B) 00€ 4acTy HEpaBEHCTBA MOXHO YMHOXHTh WM Pa3/ICiUTh Ha OHO M TO e OTPHUIIATENILHOE YHCIIO,
HU3MCHHB IIpU 5TOM 3HAaK HCPABCHCTBA Ha HpOTI/IBOHOJ'IO)KHBII\/II

[Tpu perieHny cucTeM HEPABEHCTB HYXKHO PEIIUTh KaXK10€ M3 HUX U BRIOpaTh 00I1Iee perieHue.

Pemnm HepaBeHcTBA.
7x-1 2x-5_ 7
Loy =222
2 5 10
[lepeneceM Bce 4IEHBI B JIEBYIO YacTh M MPHUBEAEM K OOIIeMY 3HAMEHATEeNI0. 00NN 3HaMeHaTeNb

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

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

)
Xe| —;+©
19

2. |5—2X| < 3TO ecTh
-3<5-2x<3

HCHOJ’ILSYH CBOMCTBA YMCJIOBBIX HCPABCHCTB, UMCCM

N7/ /72 5

-3 3

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

4>x>1 < 1<x<4
N MOXHO 3aIIiuCaTh B BUAC CUCTEMbI HepaBeHCTB

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

1‘; 4

Xx<4

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

3x*—5x+2<0

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

X, ZE' X1=1'X zﬂzz
26 "7 6 3

I'padukoM ¢yHKIIH y:3x2—5x+2 aBiseTcss mapaborna (puc.2), BETBH KOTOpPOM HampaBliEHBI

18



BBEPX, a TOUKH nepeceueHus napadonsl u ocu OX x, =1, X, =—
3

N3o0pa3um reomeTprdecKu:

(AN [ ]

Pucynok 2. I'paduk GpyHKIum

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

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

dopma npeacTaBiaeHusi pe3yJabTaTa: BHIIIOJIHCHHOE 3a/IaHHE.

Kpurepun oneHku:

Ouenka "oTau4HoO'" cTaBUTCS, eciu paboTa BBIIOJIHEHA B TIOJHOM O0BEME C COOIIIOJICHUEM
HEO0OXOIUMOM TOCIEN0BATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBINIOJIHEHBI BCE
3aIMCH, BEIYUCIICHHS, PUCYHKU U TPapUKH.

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

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €CliM PadOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISAET MOJYYUTh NPaBUIbHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MPOBeICHUS pabOThI ObLTH AOMYIIEHBI OIUOKH.

Ouenka ""Hey10BJIETBOPUTEIBHO' CTaBUTCS, €CIU pab0Ta BBHIMOJHEHA HE TIOJHOCTHIO UM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABUIBHBIX BBHIBOJIOB.

Tema 1.3. @yHkuum, ux cBoiicTBa, rpapukn
IIpakTnyeckoe 3ansaTue Ne6

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

He.ﬂb paﬁoTbl: HAYUYUTBCA ONPEACITIATE YETHOCTh HECYCTHOCTD q)yHKLII/II/I, IMPOBOAUTE UCCIICAOBAHNEC
(byHKHHH Ha MOHOTOHHOCTb, 3KCTPEMYMEI, HYJIU (bYHKI_[I/II/I " NPOMCIKYTKU 3HAKOIMOCTOAHCTBA.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[IP64 yMmeHHME OomnepupoBaTh MOHATUAMU: (DYHKIMSA, HenmpepblBHas (YHKIUS, MPOU3BOIHAS,
nepBooOpasHas, OmpeeNieHHbI MHTErpait, YyMEHHE HaXOAWUTh MPOU3BOJIHBIC AJIEMEHTAPHBIX (PYHKIIHIA,
HCIIOJIB3YA CIIPABOYHBIC MAaTCpUalibl; UCCICIOBATH B HpOCTGﬁHIHX cirydasax (1)YHKHI/II/I Ha MOHOTOHHOCTB,
HAaXOJIUTh HAWOONbIIME W HAUMEHbIIWE 3HAueHUs (YHKUUN; CTPOUTH TpadUKH MHOTOUJICHOB C
WCIIOIb30BaHUEM ammapara MaTeMaTHYeCKOT0 aHaIM3a; MPUMEHSITh MPOU3BOAHYIO TIPU PEIICHUH 3a/1a4
Ha JBW)XCHUE; PEIIaTh MPAKTUKO-OPUEHTUPOBAHHBIE 337]aui HA HAUOONbIINE W HAUMEHbBIINE 3HAYCHUS,
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Ha HaXxO0XJIEHUE MyTH, CKOPOCTH U YCKOPEHHUS;

[IP65 yMeHHE OIEepUpOBaTh MOHATUAMHU: palMOHAIbHAs (DYHKIMA, NOKa3aTreiabHas (QYHKLHSA,
creneHHast pyHKIus, Jorapupmudeckas QyHKIHS, TPUTOHOMETpUYeckre (PyHKIMH, 0OpaTHbIe (QYHKINY;
YMEHUE CTPOUTh I'paMKU M3YYEHHBIX (YHKLUI, UCHOIb30BaTh IpadUKU IpU U3YYEHUHU NPOLECCOB U
3aBUCHMOCTEH, NpH pPEIIeHUM 3aJad U3 JPYruxX ydeOHBIX HPEAMETOB M 3a/ad M3 PEaJbHON JKU3HH;
BBIpa)XaTh (JOPMYJIaMHU 3aBUCUMOCTH MEX]y BETMUNHAMU;

[Ipy8 ymeHue CcBOOOJHO ONEPUPOBATH MOHATHAMH: Tpaduk GyHKIMM, oOpaTHas QyHKIuS,
KOMIO3uLus (PyHKIMM, JuHEeHHas (QyHKUUSA, KBagpaTU4Has (YHKLHUSA, CTENEHHas (DYHKIUS C LEIbIM
mokaszaTejieM, TpPUTOHOMETpudeckue  (yHKIMHM, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
noKaszaTejabHass M Jorapugmuueckas (QyHKUUH; YMEHME CTPOMTh Ipadukud (YHKUHUHA, BBIIOIHATH
npeoOpa3oBaHus rpauKoB GbyHKUIMH;
YMEHHUE HCHOJIb30BaTh Ipaduku (yHKUMH JUIsI U3y4EHMs] IPOLIECCOB M 3aBUCUMOCTEH NpU peLIeHUH
3aja4 U3 JPYruxX Y4eOHBIX IMPEIMETOB U M3 PEANbHOHN JKWU3HU;BBIpaKaTh (OPMYIaMHU 3aBUCHUMOCTH
MEX]y BEJIMYMHAMU; yMEHHUe CBOOOJIHO ONEpPUPOBATH MOHITUAMU: YETHOCTh
(GyHKIMH, TEPUOIUYHOCTh (DYHKIIMH, OTPAHUYCHHOCTh (DYHKIIMHM, MOHOTOHHOCTb (DYHKITUH, SKCTPEMYM
¢GbyHkuuu, HauOoJbllee M HauMEHblIEe 3HAaueHUs (YHKIMHM Ha IPOMEXYTKE, yYMEHHE IPOBOAUTH
uccienoBaHue QyHKIUY; YMEHHU €
UCNOJb30BaTh CBOMcTBa M rpaduku (QyHKIUE A8 pelieHus YpaBHEHUM, HEpaBeHCTB M 3a/1ad C
napaMeTpamu; U300pakaTh Ha KOOPAMHATHOM IJIOCKOCTU MHOYKECTBA PEIICHUN YpaBHEHUI, HEPABEHCTB
U UX CHCTEM.

MarepuajibHoe obecnieyeHue:

WnauBuyanbHble 3aJJaHNs, CIIPAaBOYHbIE MAaTEpUaIIbl, KOHCIIEKTHI JICKIU.

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

Ilopsinok BbINOJHEHHS padOThI:

1) Haiigure obnacts onpenenenus GyHKINU.

Jlji HaX0XKJIeHUS! IPOMEXKYTKOB 3HAKOMIOCTOSHCTBA HAUAUTE TOUKU IEPECEUEHus ¢ 0Chlo abcuuce,
pemuB ypaBHeHue y=0. HaiinenHsle kopHu pacctaBbTe Ha ocu OX B MOpsKe BO3pacTaHUs U HalauTe
3HAK (PYHKIIMM Ha KaXJ0M M3 NOJy4YEeHHBIX UHTEPBAJIOB. 3alUIINTE PE3YJIbTaT.

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

1.3amenure aprymeHT @pynkuuu x Ha "-X". [loncraBbTe 3TOT apryMeHT B (PYHKIIMOHAJIbHOE
BbIpa)KEHHE.

2.Y1upocTuTe BbIpaKEHNUE.

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

Ecmu y(-x) = y(X), T0o 3T0 ueTHast pyHKIIHSI.

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

Ecnu ke mpo QyHKIHMIO HEJb3sl CKa3aTh, U4To Y(-X)=y(X) Wik y(-X)=-y(X), TO 0 CBOWCTBY YETHOCTH
310 (hyHKIMSA 0o01Iero Buaa. To ecTb, OHAa HE ABISAETCS HU YETHOW, HU HEYETHOH.

4.3anummTe cielaHHble BAaMH BBIBOIBI.

3) Haiigute oGmacte ompeneneHus (QyHKUMM W HYIM (YHKIUH, €clid OHM ecTb. Mcciemyiite
(GYHKIIMIO HA MOHOTOHHOCTB Ha MOJTyYeHHBIX HHTEpBaJax.

Oyukius F(X) Ha3sIBaeTCs Bo3pacTarolieii Ha oTpe3ke [a,b] , ecnu as m0OBIX IBYX TOYEK X1 U
X2 u3 [a,b] cnpaBenmuBo HepaBeHcTBO F(X1) < F(X2), korma xij< X .
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Oyukius F(X) HaspiBaeTcs yobIBawoweii Ha oTpe3ke [a,0] , ecnu s m0OBIX ABYX TOYCK Xj U
X2 u3 [a,b] cmpaBemmBo HepaBencTBO F(X1) > F(X2), Korma X1 < X» .

. X
1) Haiitu o6nacts onpeaeneHust QyHKIUU Y = —F——— U POMEKYTKH 3HAKOTIOCTOSHCTBA.
x“+x
Pemenue:
1. O6nacth onpenenenus Gpynkiuu: x° +x = 0,x(x+1) = 0,x, =0, x, # —1.PaccmoTpum Tpu

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

2. Hymneii ¢pyHKIMH HET, T.K. # 0, cnenoBaTenbHO rpaduK HE epeceKaeT 0Ch a0CIHCC.

X

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

unteppane (0;+) y>0.

3

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

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

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

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

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

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

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

dopma npeacTaBieHHs pe3yJabTaTa: BEIIOJIHEHHOE 3aJaHUE.

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWJIBHO W aKKypaTHO BBHITIOJHEHBI BCE
3aMucH, BEIYUCICHUS, PUCYHKU U TpadUKU.

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

Ouenka "yI0BJIETBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJIAET IMOJYYUTh NpPaBUIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJ€
MIPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIHUOKH.

Ouenka ""Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIOIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISICT CAENIATh MPABHIIBHBIX BHIBOJIOB.

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

«IlocTpoenne n urenne rpapukoB GyHKIMID»

21



Ienp paldoThl: NMOBTOPEHHE HM3YUYEHHOIO MaTepualla; INPUMEHEHHE TEOPETHUYECKUX 3HAaHUM K
PELICHUIO TPAKTUYECKHX 3a/1a4.

BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

[IP64 yMeHHE OINepHpOBAaTh MOHATUAMH: (DYHKIUSA, HENmpepbIBHAs (QYHKIUSA, MPOU3BOIHASI,
nepBooOpasHas, ONpeesIeHHbI MHTErpai; yMEHHE HaXOAWUTh MPOU3BOJHBIC AJIEMEHTAPHBIX (PYHKIIMA,
UCTOJB3Ysl CIIPAaBOYHBIE MAaTEPUANIbl; HCCIEI0BATh B MPOCTEHINNX Cirydasx (pyHKIHMHM HA MOHOTOHHOCTb,
HAaXOJUTh HAuOONbIIME W HAMMEHbIIWE 3HAaYeHUs (YHKUUN; CTPOUTH TpaduKd MHOTOUJICHOB C
HCIOJIb30BaHUEM allllapaTa MaTeMaTU4YECKOro aHaln3a; MPUMEHATh MIPOU3BOJHYIO IIPU PELICHUM 3ajad
Ha JBW)KCHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHBIE 337aul HAa HAUOOJbIINE U HAaUMEHbIINE 3HAYCHMUS,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[IP65 yMmeHHE ONepupoBaTh MOHITUSIMM: palloHaNbHas (YHKUIMS, MOKa3zaTelbHas (QYHKINA,
creneHHast pyHKIus, Jorapupmudeckas GyHKIH, TPUTOHOMETpUYeckre (PyHKIMH, 0OpaTHbIe (YHKINY;
YMEHHE CTPOUTH TpaduKU U3y4eHHBIX (YHKIUI, HCIONb30BaTh rpaUKu MpU U3yYEHHH IMPOLIECCOB U
3aBUCUMOCTEH, TpU pEIIeHUM 3aJad M3 JIPYTUX Y4eOHbIX MPEAMETOB W 3334 U3 PEaTbHON KHU3HH,
BbIpaXKaTh OpPMYJIaMH 3aBUCUMOCTU MEXY BEJINYUHAMU;

[Ipy8 ymeHune CcBOOOIHO OINEPUPOBaTh MHOHATUAMH: Tpaduk ¢GyHKIHH, oOpaTHas (QYHKIIHS,
KOMIO3UIMS (QYHKUMMA, ITUHEHHas (QyHKUUS, KBaapaTuyHas (QyHKUMs, CTeNEeHHas (YHKIUS C IEJIbIM
mokaszaTejieM, TPUTOHOMETpUYeckne  (YHKIHH, OOpaTHBIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
nokasareiabHas M Jorapudmudeckas (yHKIUU; yMEHHUE CTPOUTh TIpaduku (GyHKIUM, BBITOIHATH
npeoOpa3oBaHus rpaduKoB byHKINH;
YMEHHE HCMOJb30BaTh IrpauKku (YHKIMNA IS U3y4EHUs MPOIECCOB M 3aBHUCHUMOCTEH IMPH pEUICHUH
3aa4 U3 JPYTUX Yy4yeOHBIX IPEIMETOB M M3 PEalbHOM >KM3HM;BBIpaKaTb (opMyiIaMH 3aBUCHUMOCTH
MEXy BEITUYMHAMU; yMeHHE CBOOOJHO ONEPUPOBATH MOHITUSIMU: YETHOCTD
(GyHKINH, TIEPUOIUIHOCTh (DYHKIMH, OTPAHUYCHHOCTh (DYHKIIMHM, MOHOTOHHOCTD (DYHKITUH, SKCTPEMYM
byHkMM, HaubOonblllee W HaMMEHbIlee 3HAUYeHUsS (QYHKIMH Ha MPOMEXKYTKE, yYMEHHE MPOBOJIUTH
uccienoBaHue QyHKIUY; YMEHHU €
UCIIONIb30BaTh CBOWCTBA M Tpaduku GYHKIUH Uid peuieHus ypaBHEHUN, HEPAaBEHCTB M 3aJad C
rapameTpamu; U300paXkaTh Ha KOOPAUHATHOM IJIOCKOCTH MHOXKECTBA PEIICHHI YpaBHEHHI, HEPABEHCTB
U UX CUCTEM.

MarepuanbHoe o0ecnieyeHue:

WNHauBuayanbHble 3aaHNsL, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTHI JIEKIIUH.

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

IMopsinok BBHIMOJTHEHUS PAOOTHI
D)paduk pyHkimu y=ax’+Bx-+c, rae a# 0 CTPOMTCS M0 CICAYIOEMY AITOPHTMY:
o  Omnucare QyHKIMIO, 3a1aHHYIO HOPMYITOI Fax2+Bx+c, rnea=0;

8

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

TOUYKY Ha KOOPJAUHATHOM IIIOCKOCTH;

o TPOBECTU OCb CHMMETPHHU Mapadoibl;

o ompenenuTh Hylu (QyHKIUH (€CIH 3TO BO3MOKHO), OCTPOUTH TOYKH MO COOTBETCTBYIOLIMM
KOOpJAMHATaM;

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

o  Hailtu, ecu HEOOXOAMMO, KOOPAUHATHI OMOTHUTEBHBIX TOUEK;

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

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

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

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

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

BHH3, ecin B< (.

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

napajuleNbHbIN nepeHoc BAodb ocu Oy Ha 3 eAMHUIIBI BBEPX.

Xox padoThI:

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

y:—3x‘2 —tix—4

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

)

IS = =—0=
2r=3) =4

Ya :—3(—£)2 —Gf—i)—4=-3+80-4=-I;

Hynn gynkum:

~3xf —6x-4=0,

ix? +6x+4=10,

a=43 m=3 c=4

D=m® ae,

D=0-3.4=0-i2=-3, -3«

JleiicTBUTENTHLHBIX KOpHEH HeT. To ecTh, HeT TOUEeK NepecedeHHs ¢ OChIO abcIucc.

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

Crtpoum rpadux.

D)lloctpoum  rpaduk  PyHKIUK Fx2-4x+3 C  TOMOIIBIO npeo6pa303aHHﬁ.Fx2-4x+3—
KBaJpaTHuHasi, rpaduk — napaGona, a=1, 1 >0 cleI0BaTeIbHO, BETBH HATIPABICHBI BBEPX, T.K. X-4X+3
=(x-2)>—1, 10 y=(x-2)*— 1. Crponm rpaduk QyHKIHE Y=X U JeIaeM MapaUIeIbHBIA IEPEHOC BIOIb
ocu abcuucc Ha 2 eIUHMIBI BIPABO M BJOJb OCU OpAMHAT Ha | enuHuny BHU3. 3) Iloctpoum rpaguk
byHKIUN y=x2-5 ¢ nomoulpio mnpeoOpasoBaHuil. UtoObl Obl mocTpouTh rpaduk (yHKIUU y=x2-5
noctporM TpaduK (GYHKIMH y=X° W C/enaeM MapallenbHbIl mepeHoc (puc. 3) Bmomb ocn Oy Ha 5

€JUHUI] BHU3.
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y=x2-5

w 3 8 7 3 5 4

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

Kputepuu onenkmu:

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

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

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISICT TMOJYYWUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJGI, B XOJE
MPOBEICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJIBHO' CTaBUTCS, €CITU pabOTa BBHIMOJHEHA HE TIOJHOCTHIO WM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABUIIBHBIX BHIBOJIOB.

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

Heanb pa6orbi: O0OOIMNTE, 3aKPENHUTh U CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS NPU PELICHUN
Pa3IMYHbBIX BUJOB UPPALIMOHAIBHBIX YPAaBHEHUH.

BbinosiHeHune pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

[1P63 ymeHue omepupoBaTh MOHATUSAMH: palMOHAJIbHBIE, HpPpAIMOHAIbHBIE, I1OKa3aTeNIbHBIE,
CTETEeHHbIE, JorapupMuuecKue, TPUTOHOMETPUYECKUE YPAaBHEHHSI U HEPABEHCTBA, UX CUCTEMBI;

IIpy7 ymeHue onepupoBaTh NOHATHAMH: TOXKIECTBO, TOKIECTBEHHOE IPeoOpa3oBaHue, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHHI W HEPABEHCTB, PABHOCHJIBHOCTb YPAaBHEHMI, HEPABEHCTB U CHUCTEM,
paluOHaJIbHbIE, HUpPALMOHAJIBHEIE, [I0Ka3aTeJIbHbIE, CTEIICHHBIE, JorapupmMHUEcKue,
TPUTOHOMETPUYECKNE YPAaBHEHUS, HEPABEHCTBA M CHCTEMBI; YMEHUE pelIaTh YPAaBHEHMs, HEPABEHCTBA U
CUCTEMBI C IIOMOIIBIO PA3JIUYHBIX IIPUEMOB; PEIIATh YPABHEHUsI, HEPABEHCTBA U CUCTEMBI C I1APAMETPOM;
IIPUMEHATh YPaBHEHMs, HEPABEHCTBA, UX CHCTEMbI JUISl PEUICHUS MAaTEMaTHYECKUX 3a/1ad WU 3a7ad U3
pa3nUYHbIX 001acTe HAYKU U peaIbHOM KHU3HH.
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MarepuajnbHoe o0ecnieyeHue:
NuauBuayanbHble 3a1aHAS, CIPABOYHBIC MAaTEPUAITBl, KOHCTICKTHI JICKIIHIA.
3aganmue:
5 - Ay = 5
1)Pemmre ypaBHeHue - dr=1x+35
2)Pemnth ypaBHeHue 9++x—-3 =x .

3)Pemmuts ypaBHeHne Vx° —2 =+/3—4x .

4)Peunts ypasuenue ~4x+2 ++/4x—2 =4

IMopsiiok BbINOJHEHUSI PA0OTHI

DIlpn Bo3BeIEeHUMM YpaBHEHHS B UETHYIO CTENEHb IIOJY4YacTCsl YpPaBHEHUE, SIBISAIOLIEECS
CIIEACTBUEM MCXOAHOTO. [I0ATOMY BO3MOXKHO IOSIBJICHME IIOCTOPOHHUX pEIICHUN YypaBHEHUS, HO
HEBO3MOXKHa noTepsi kopHed. [IpuunHa npuoOpeTeHns KOpHEH COCTOMT B TOM, YTO NP BO3BEJICHUU B
YETHYIO CTEIEHb YHUCEJI, PaBHBIX 110 aOCOJIOTHON BEIWYHMHE, HO pa3HbIX [0 3HAKY, NOJIY4aeTcsl OJUH U
TOT K€ pe3yibTar.

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

2) Ilpn pemieHuH HppaLMOHAIBHBIX YpPAaBHEHUN IIOJIE3HO Iepel BO3BEACHHEM OOeux yacTei
YPAaBHEHUs B HEKOTOPYIO CTENEHb "YEAWHWTHb pagukaia', TO €CTb IPEACTaBUTb YPABHCHHE B

BmeC’tx} =21INx) _

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

W A(x) = 4 B(x)

3) YpaBueHue PaBHOCUJIBHO KaXOW U3 IBYX CUCTEM

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

A{xy= Bi(x)
HOCKOJ’IBKY II0CJIC BO3BCICHHUS B quHYIO CTCIICHb nonyqaeM ypaBHeHPle-CﬂeI[CTBI/Ie R R
MI)I JOJIDKHBI, peIHI/IB €ro, BBISICHHUTD, HpI/IHa)IJ'Ie)KaT JIN HaﬁHeHHBIC KOpHI/I o6nacm onpez[eneHHs[

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

CHCTEM BBIOMPAIOT JUI PELICHUS Ty, B KOTOPOI HEpPAaBEHCTBO MPOLIIE.

4) Bo3Benere o0e yacTu ypaBHEHHs B KBaJpaT U MPOMU3BEJECTE NMPUBEIACHHE MOJOOHBIX YJIECHOB,
NepEeHECHUTE CllaraéMble U3 OJHOM YacTH paBEeHCTBA B ApYryro. YenuHute paaukai. CHoOBa BO3BenUTe 00e
4acTH YpaBHEHHUs B KBajpaT. Pemmre nomydeHHoe ypaBHeHue. Cuenante MpoBEpKY.

Xox pa0doThI:

1) Pemnth ypaBHEHHUE

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

AKKypaTHOE€ BO3BEIECHHE B YETHYI CTENEHb YpPAaBHEHMs BUAA ' cocTouTr B
nepexozie K paBHOCHIBHON €My CUCTEME
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: , | Alx) = B*(x),
WA(x)Y = Blx)y =~
| B(x) 20

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

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

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

Orger. ¥ =1,

2)Pewiuth ypaBHEHME

X+2r+3=0

A —6—
Pemenue: MeTon yeaMHEHNs paMKaa NPUBOJMT K ypaBHEHUIO ¥ =% + 3=06-x,
DTO ypaBHEHHE PABHOCHIBHO CHCTEME
’ Py 2
|20+ 3=(6-x)",
6 -x20
. x, =11 x,=3

Pemas mepBoe  ypaBHEHHME OTOM  CHUCTEMBI, IONYYHMM  KOPHH ~ 1 u e , HO
yemosue & — X = O ppmonmsercs Tompko wrg ¥ =3,
Omser. T =3,

02 -y YV

3) Pemuts ypaBHeHHE =95" + 35— 6 = /- 6x— 24 :
Pemenue: DT0 ypaBHEHHE PABHOCUIBHO CHCTEME
|—9x* + 32— 6=—6x-24,

|—6x—2420

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

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

Ortser. KopHeii HerT.

4)Peiuth ypaBHEeHHE

X453 +420-x= 7
Pemenne: BO3B€I[CM 00e yacTu YpaBHCHHA B KBaJpaT U MNPOU3ZBCACM IIPUBCIACHUC HO,Z[O6HBIX

YJICHOB, IEPEHOC CJIAaraeMbIX U3 OJHOW YaCTH PaBEHCTBA B JAPYI'YIO M YMHOXEHUE 00eux vactei Ha 1/2.
B pesynbrare noiay4uMm ypaBHEHHE

s 0 vr=12
Jr+5420-x=12 , ABJIAIONIEECS CJIEACTBHEM wHcxomaHoro. CHOBa BO3BEIEM O0€ YacTH
ypaBHeHHS B KBaapat. [[oJy4uM ypaBHEHHE
(x+3H20-x)=144
2 -
KOTOPOE MPHUBOAMTCSA K BUay ¥ —13x+4=10
DT0 ypaBHEHHE (TAKKE SBIAIOIIEECS CIEACTBUEM UCXOIHOT0) UMEET KOPHH
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=4 x =11
O0a KopHS, KaK MOKa3bIBaeT MIPOBEPKA, YAOBIETBOPSIIOT UCXOAHOMY YPAaBHEHHUIO.

OTBer.

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

Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HE0OXOIMMOM MOCIEN0BATEILHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIUCU U BBIYUCIICHUS.

Ouenka '"Xxopomo' CTaBUTCS, €CIU BBINOJIHEHBI TPEOOBAHMS K OIEHKE "OTIWYHO", HO JAOIMYIICHBI
2-3 HemoueTa.

Ouenka "yIa0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IO3BOJISICT MOJNYYUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJIBI, B XOJIE
MpOBeICHUS pabOThI ObUIN JOMYIIEHBI OIIMOKH.

OueHka "Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIIHEHA HE MOJIHOCTHIO UM 00BEM
BBHITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CIENATh MPABIIIBHBIX BBHIBOJIOB.

Tema 1.3. Kopuu, crenenn jorapugmbl
IIpakTuyeckoe 3ansaTue Ne9
«IIpeoGpa3oBaHus BbIpaKeHHUil, COiePKANIMX CTEeNEHH U PATUKAIbD)

Heap padorbi: O600MNUTH, 3aKPENUTh U CHUCTEMATU3UPOBATh 3HAHUS YYalIUXCA MPU PEIICHUU
KOHKPETHBIX 33JJaHUH 110 TEME

BbinosiHeHune pa6oTsl crioco0cTBYET (POPMUPOBAHUIO:

[1P62 ymenue onepupoBaTh MOHATUAMHU: CTENEHb YMCINA, JOrapudM dYKcla; yMEHHE BBIIOIHSITDH
BBIUMCJICHHE 3HAYEHUH U NpeoOpa30BaHusl BBIPAKEHUIN CO CTENEHSIMHU U Jlorapupmamu, npeodpa3zoBaHus
IpOoOHO-pallMOHATIBHBIX BBIPAKEHUI;

[Ipy6 ymeHue pemats TEKCTOBBIC 33]]a4M Pa3HBIX THIIOB (B TOM YHMCIIE Ha MPOLEHTHI, TOJU U YacTH,
Ha JIBKEHHE, paboTy, CTOMMOCTh TOBApPOB U YCIIYT, HAJIOTH, 3a/1a4M U3 00JacTH yIpaBIeHHs JUYHBIMU U
ceMeMHbIMU (PUHAHCAMU); COCTABIATh BHIPAYKEHUS, YPABHEHUS, HEPABEHCTBA M UX CHUCTEMBI IO YCIOBHIO
3aJlauu, UCCIIEI0BATh MOJYyY€HHOE PEIIeHNe U OLIEHUBATh MPaBIONOJOOHOCTh PE3yIbTaTOB.

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

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

2) BbIONHUTG AeUCTBUS: (———F—
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Ilopsiiok BbINOJTHEHHS PA0OTHI
1) a) BeiHecHTe 3HaK MHHYC W3 TPOM3BEACHHS. BOCHOIB3yHTECh CBOWCTBOM CTCIEHH C
OTpPHUIATENLHBIM TOKa3aTeJaeM. YIOTPEeOUTEe CBOWCTBO BOCIPOM3BEACHHS BO BTOPYIO cTemeHb. Jlis
OKOHYATEJILHOTO YIPOIIEHUS ASTOr0 MpUMEpa BOCMIOJIB3YWTECh IMPABHJIOM YMHOXEHUS apoOei. B
MOCJICTHEM I1are BOCIIOJIB3YHUTECh JICJICHUEM CTENIEHEH C OJIMHAKOBBIM IOKa3aTEeIeM.

6) B »TOM ciyyae Haj0 MPUMEHUT CBOICTBO CTEINEHEH ¢ OTpULIATENbHBIM MoKazareneM. UToOsl
pasrpy3uTh MOJIYYCHHYIO 1po0b, HAJIO IPeoOpazoBatTh ATy IpoOk B neneHue. [IpuBectu Apods Kk obmeMy
3HAMEHATENI0 U MPOU3BECTU CIIOKEHHE Apodeil ¢ obmuM 3HaMmeHateneM. [locienHum marom cienartb
COKpallleHHE.

2) Ormpenenure MOPAAOK JeicTBUS. BblpakeHne B MepBOW CKOOKE MNpPUBEAUTE K OOIEMy
3HAMCHATENI0, B UHUCIHTENC CJAeNAiTe TPYNIUPOBKY M BHIHECHTE OOIIWNA MHOXHTENb 3a CKOOKY.
BrimonHuTe neneHue, cokparute Ha oOmuid MHOXHUTENb. [locnenHee neiicTBue — CloXKeHUE APOOEH
OJIMHAKOBHIMY 3HaMeHaTesiMu. [IpuBeauTe mogo0HbIE CllaracMble.

Xoxa pa6oTsl
() Ty

2.3 10,,10,17

X%y Xyrz

Bnauane Haz0 MpoBECTH PaCKPBITHE CKOOOK, ISl 3TOTO BOCIIOJIB3YEMCSI CBOMICTBOM CTENEHEM.
(-3)6) . (42) |,6-3

1) YnpocTuTth BhIpakeHue:

X

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

X
BOCHOHB3yeMCﬂ CBOﬁCTBOM CTEIEHEN C OTPHULATCIIbHBIM ITIOKA3aTCIICM.
_)° 1
T 12 ~3.5-10°

X e ySZ 0
3 1

Otser y12_ 3.5.10

X< x'y’z

2) YIpocTuTh BhIpOKCHUE

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

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

3

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

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

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

Bepnemcs k 3amene: a’-1=x-1.

OTtBer: x-1.

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

Ouenka "oTJMYHO'" CTaBUTCA, €Cid paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HEO0OXOIMMOM TOCTEIOBATEIBHOCTH JEHCTBUI; B OTBETE€ NPABUIBLHO W aKKypaTHO BBIMOJIHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 Hemouera.
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Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTW TaKOB, YTO IO3BOJISIET MOJIYYUTh MPABHIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJE
MPOBEJICHUS paOOTHI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BBHITIOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PaOOTHI HE MO3BOJISIET C/IENIaTh IPABIIBLHBIX BBIBOJIOB.

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

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

BoinosineHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

[1P62 ymenue onepupoBaTh MOHATHAMHU: CTEIEHb YWCIA, JIoTapu(M Ymcia; yMEHHE BBINOJHATH
BBIUMCIICHUE 3HAUEHUH 1 MpeoOpazoBaHMsl BBIPAKEHHUM CO CTENEHAMH U Jorapudmamu, npeodpa3oBaHus
JIPpOOHO-pallMOHATIFHBIX BHIPAKEHUI;

[Ip63 ymeHue omnepupoBaTh MOHATHSAMM: palMOHAJIbHBIC, WPpPALUOHAIbHBIC, IIOKA3aTelbHBbIE,
CTENEHHbIE, Jorapu(pMHUUecKue, TPUTOHOMETPUYECKUE YPABHEHMSI U HEPABEHCTBA, UX CUCTEMBI;

[1Py7 ymeHue onepupoBaTh MOHATUAMU: TOXKIECTBO, TOKIECTBEHHOE IIPe00pa3oBaHNe, ypaBHEHHUE,
HEPABEHCTBO, CUCTEMAa YpPaBHEHHM M HEPAaBEHCTB, PaBHOCUJIBHOCTh YPaBHEHUH, HEPABEHCTB U CUCTEM,
paloHaJbHBbIE, UppalOHAIIbHBIE, II0Ka3aTelbHbIE, CTEIICHHBIE, JorapupmMuyuecKue,
TPUTOHOMETPUYECKHUE YPAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YpaBHEHUS, HEPABEHCTBA U
CUCTEMBI C IIOMOIIBIO PA3JIIMYHBIX IPUEMOB; PEILIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C IIapaMETPOM;
IIPUMEHSTh YpaBHEHHs, HEPABEHCTBA, UX CHCTEMbI JJI pEIICHHUs MaTeMaTUYeCKUX 3ajad M 3ajad U3
pa3nuyHbIX 001acTell HAyKU U peaslbHOM KU3HH;

[IPy8 ymenue cBOOOJHO ONEpUPOBaTh MNOHATUAMM: Trpapuk (yHKUIUHM, oOpaTHas (QyHKUHSA,
KOMMO3ULUS (DYHKIUM, JTuHEeHHas (QyHKIUSA, KBagpaTU4Has (DyHKIUs, cTerneHHass (YHKIHS C LENbIM
MOKa3zarejaeM, TPUTOHOMETpHYecKHe  (QYyHKIMHM, OOpaTHble  TPUTOHOMETPUUYECKHE  (PYHKIIMH,
nokaszaTeiabHass M Jorapugmuyeckas (QyHKIUH; YMEHHME CTPOMTh Ipadukd (YHKIMHA, BBITOIHATDH
npeoOpa3oBaHus rpauKoB GyHKIUM;
YMEHHUE HUCHOJIb30BaTh Ipaduku (YHKUUH JUId M3Y4eHHs IMPOLECCOB M 3aBUCUMOCTEH NpU pELICHUU
3alad U3 JPYTUX Yy4eOHBIX NPEIMETOB M M3 pPeajbHOW >KU3HM;BBIpaXaTh (GopMyiamMH 3aBUCHMOCTH
MEXly BEIMYMHAMY; yMeHue CBOOOJIHO ONEepHpPOBATH MOHATUSMHU: YETHOCTD
(GYHKIUH, TEPUOANYHOCT (PYHKIIMH, OTPAaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTh (DYHKLIMH, SKCTPEMYM
¢byHkunu, HauOosbpllee M HauMEHblee 3HAa4eHUs (YHKIMM Ha TNPOMEXKYTKE; YMEHUE MPOBOIUTH
uccienoBaHue QyHKIUY; YMEHHU €
UCMOJb30BaTh CBOMcTBa M rpaduku (QyHKIUE A8 pelieHus ypaBHEHUI, HEpaBeHCTB U 3ajady C
nmapamMeTpamMu; u300paXkaTh Ha KOOPAUHATHOW IJIOCKOCTH MHOXKECTBA PEIICHHUI YpaBHEHHM, HEPABEHCTB
U UX CUCTEM.

MarepuanbHoe o0ecnieyeHmne:

WNHauBuayanbHble 3a1aHNSL, CIPABOYHBIE MaTEpUAIbl, KOHCIIEKTBI JIEKIIUH.

3amanme:
Pemnte ypaBHeHue:
a) 3X2_4’5-\/_: 1 ;

27
B) 01%°-05./01=0,001;
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c) 4'(116JX _17.[}1JX+4:0.

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTBl:

d(X)

a-B) OOe yacTH ypaBHEHHs IPHBOIMM K oxHoMy ocHoBammio: a X =a®® rtme (a>0,a #1)

3areM ucnons3yeM ciexaytomiee ceoiictBo: ( a'® =a®™) < (f(x) = D(X)).
¢) PerraeM kBagpaTHOE ypaBHEHHE OTHOCUTEIBHO repeMenHoit (1/4)%.

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

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

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

x2:33x1:—ﬁ,x2 = /3.

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

Kpurepun oneHku:

Ounenka "oTau4HO" cTaBUTCS, ecnu paboTa BBITOJIHEHA B TOJTHOM OO0BEME C COOJIOJICHUEM
HE0OXOIMMOM TOCIEA0BAaTENbHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

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

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

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

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

BeinosiHenue padorsl crnocodcTBYeT GOPMHPOBAHMIO!

[1P62 ymeHue omnepupoBaTh MOHATUAMU: CTENEHb YMCIA, JIOTapu(M YHcia; yMEHHE BBINNOJIHATH
BBIUMCJICHHE 3HAaYeHUI 1 TpeoOpa30BaHusl BHIPAKEHUI CO CTENEHSIMHU U Jiorapupmamu, npeodpa3zoBaHus
IpoOHO-pallMOHATIBHBIX BBIPAKEHUI;

[1PG3 ymeHue omnepupoBaTh MNOHATHUAMHU: palOHAJIbHBIE, HppalOHAIbHbIE, MOKa3aTelbHbIE,
CTEINEeHHbIE, JTorapu(pMUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[Ipy7 ymeHue onepupoBaTh MOHATHIMH: TOXAECTBO, TOXKAECTBEHHOE MpeoOpa3zoBaHue, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMa YPAaBHEHWI M HEPABEHCTB, PABHOCWIBHOCTb YPAaBHEHUH, HEPABEHCTB U CUCTEM,
panroHaIbHbIE, HMppaLMOHAIIBHEIE, MIOKa3aTeNbHbIE, CTEIICHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKUE YPABHEHUS, HEPABEHCTBA U CUCTEMBI; YMEHHUE pelIaTh YPaBHEHMsI, HEPABCHCTBA U
CUCTEMBI C IOMOIIBIO PA3JIUYHBIX IPUEMOB; PEIIATh YPABHEHHSI, HEPABEHCTBA U CHCTEMBI C ITAPAMETPOM;
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NPUMEHSATh YPaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI JUISl PEIICHUS MaTeMaTHYeCKUX 33134 M 33734 M3
pa3IMYHBIX 00J1acTel HAYKH U PEATbHON KU3HH,

IIpy8 ymeHue cBOOOJHO oOmepHpOBaTh MOHATUSAMH: rpaduk QyHKIMM, oOpaTHas (yHKIHA,
KOMITO3UIMS (YHKIWN, JTMHEHHAs (QYHKIWA, KBaJpaTudHas (YHKIHs, CTEMEHHAass (DYHKIUS C IEIbIM
mokaszaTejieM, TpPUTOHOMETpudeckue  (yHKIHMH, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
noKaszarenpHas W Jorapudmuueckas (GyHKIMH; YMEHHE CTPOMTH Tpaduku (QYHKIUH, BBIIOIHATH
npeoOpa3oBaHus rpauKoB GbyHKIMH;
yYMEHHE HCHOJb30BaTh Tpaduku (QyHKIWI A M3ydeHUS MPOLECCOB W 3aBUCHMOCTEH NpPH pEIICHUN
3aja4 U3 JPYruxX Y4eOHBIX IMPEIMETOB W U3 PEaTbHON >KU3HU;BBIpAXaTh (OPMYITaMU 3aBHCUMOCTH
MEX1y BEIUYHHAMU; yMeHHE CBOOOJIHO ONEPHPOBATh MOHITUSMH: YETHOCTh
(byHKINH, TEPUOTUYHOCTh (DYHKIIMH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTD (DYHKIIUH, SKCTPEMYM
¢GyHKIMKM, HawOoJbllee W HaWMEHbIIEe 3HA4YCHUS (QYHKIMHM HA HPOMEXYTKE; YMEHHE IPOBOIUTH
ucclieIoBaHne (PYHKINH; YMEHHU €
UCIIONIB30BAaTh CBOMCTBa W Trpaduku (GyHKUMH A pelIeHus ypaBHEHHWH, HEPAaBEHCTB M 3ajad C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PEIICHUN ypaBHEHHN, HEPABEHCTB
U UX CHCTEM;

MaTtepuajbHoe obecnieyeHue:

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

3aganue:
Pemnts HepaBeHCTBO:

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

93% 3.1

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

uiau .
f(X) < D(x) f (x) = ®(x)

D(x)

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

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

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

(5-2)" =10 10" ~10° = x > 3.
(I)OpMa NpeaACTaBJICHUA Pe3yabTaTa: BIIIOJIHCHHOC 3a/IaHNE

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Ciid paboTa BBHIMIOJHEHA B TOJTHOM OOBEME C COOJIOIEHHEM
HEO0OXOIUMOM TIOCTIEOBATEIPHOCTH JEHCTBUI; B OTBETE MPAaBUIBLHO M aKKypaTHO BBIOJHEHHI BCE
3aMUCH ¥ BBIYMCIICHUS.

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

Ouenka "yI10BJIeTBOPHUTEIBHO' CTAaBUTCS, €clii paboTa BHIMIOJHEHA HE MOJHOCTBIO, HO O00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO I0O3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEIEHUS pabOThI ObUIH AOMYILEHBI OIIHUOKH.
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OuneHka ""Hey10BJIeTBOPUTEIBbHO' CTaBUTCS, €CIIH pabOTa BBHIMOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTu pabOTHI HE MO3BOJISIET CAIENATh MPABUIIbHBIX BBIBOJIOB.

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

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

BobinosiHeHune padoThbl cIOCOOGCTBYET (POPMHPOBAHUIO

I1P62 ymenue onepupoBaTh MOHATUAMU: CTENEHb YUCIA, JIOTapU(M YHcIa; YMEHHUE BBINNOJIHAThH
BBIUUCIICHUE 3HAUCHUI 1 MPeoOpa3oBaHMsI BHIPAKEHH CO CTETIEHAMH U Jiorapudmamu, mpeoOpa3oBaHus
IpOOHO-PALlMOHATIBHBIX BBIPAKEHUI;

[1P63 ymeHme omepupoBaTh MOHATUSMH: palMOHAIBHBIC, WPpAIOHAIBHBIC, ITOKa3aTENIbHBIC,
CTEINeHHbIE, Jorapu(pMUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[Ipy7 ymeHue onepupoBaTh NOHATHSIMHE: TOXKIECTBO, TOKISCTBEHHOE IPpeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMa YPaBHEHUN M HEPABEHCTB, PAaBHOCWIIBHOCTh YPaBHEHUI, HEPABEHCTB M CHUCTEM,
panroHaIbHbIE, MppalroHalIbHBIE, 1oKa3aTeJbHbIE, CTETICHHBIE, JorapupMHUECKHeE,
TPUTOHOMETPUUYECKUE YpaBHEHUs, HEPABEHCTBA U CUCTEMbl; YMEHHE PEIIaTh YPAaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3IMYHBIX IPHUEMOB; PEIIaTh YPaBHEHNUS, HEPABEHCTBA U CHCTEMBI C TapaMeTPOM;
IPUMEHATh YPaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI JUIsl PEIICHUS MaTeMaTHYeCKUX 3a7ad M 33734 M3
pa3aMyYHbIX 00JacTel HayKH U pealibHOM JKHU3HH;

[Ipy8 ymeHue cBOOOJHO omepupoBaTh MNOHATUSAMU: Tpaduk GyHKIUU, oOpaTHas (QyHKUHUSA,
KOMIO3ULUS (DYHKIMHA, TUHEHHAs (QYHKIUS, KBagpaTU4Has (QYHKIUS, CTereHHas (QYHKIHS C LENbIM
nokaszaTejaeM, TPUIOHOMEeTpudyeckue  (yHKIMH, OOpaTHble  TPUTOHOMETpUYecKHe  (YHKIHH,
MoKasareiabHas M Jorapupmuyeckas (QyHKIUH; yMEHHE CTPOUTh TIpaduku (YHKUIUH, BBIIOIHSTH
npeoOpa3oBaHus rpapuKoB GbyHKIH;
YMEHHE HCIOIb30BaTh Tpaduku (YyHKIMN JUISI U3yYSHHs TPOIECCOB M 3aBHCUMOCTEH TMpPH pelIeHHH
3ajjad U3 JPYruxX Y4eOHBIX IMPEeIMETOB W U3 pPealbHO >KHU3HU;BbIpAXaTh (OPMYIaMU 3aBHUCUMOCTH
MEXy BEIIMYHMHAMHU; yMeHHue CBOOOJIHO OTEePHPOBATH MOHITUSMHU: YETHOCTD
(GyHKINH, TEPUOTUYHOCTh (DYHKIIMM, OTPAaHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢bynknuu, HawOoJblllee W HaWMEHbIee 3HAUYeHUS (YHKIMM Ha TPOMEXKYTKE, YMEHHE MPOBOIUTH
uccieioBaHue QpyHKIUHY; YMEHHU €
UCTIOJB30BaTh CBOWMCTBa W rpaduku (QYHKIUN JUIs pelmieHus ypaBHEHHWH, HEPaBEHCTB M 3afad C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUH, HEPABEHCTB
U MIX CHCTEM;

MatepuajbHoe obecnieyeHue:

WupuBuyanbHbIE 3aJaHNs, CIIPAaBOYHBIE MAaTEPUATbl, KOHCTICKTHI JICKITHIA.

3aganue:
Peumnts ypaBHeHue:

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

B) 4.[116JX_17.[‘1JX+420.

Ilopsinok BbINOJHEHHs padOThI:

D(x)

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

Xox padoThI:

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

100 _ q@00

Pemmts HEPABCHCTBO:

x2-55 3
25 ’ 27 \ -
& [9J S(lZSJ |

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

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

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

Kputepun onenkmn:

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

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

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITOJIHEHHOM YacTH TaKOB, YTO IO3BOJIET IMOJYYUTh IMPABUJIbHBIE PE3yJIbTaThl U BBIBOJBI; B XOJI€
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIINOKH.

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

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

«HaxoxkaeHue 3HaYeHU JorapugmMa no NpousBoIbLHOMY ocHoBaHHUIO. [Iepexox oT ogHOrO
OCHOBAHUA K ApPyromy. Beruucienune u cpaBHenue jgorapugmos. Jlorapupmuposanue u
MOTCHIHHUPOBAHUE Bblpil)KBH]/lﬁ»

Heap padorbi: O600MMNTH, 3aKPENUTh MU CUCTEMaTU3UPOBATh 3HAHUS YYalllUXCsl MPU pPELICHUH
KOHKPETHBIX 3a/IaHUl 110 TEME

BbinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

[1P62 ymeHue omepupoBaTh MOHATHAMHU: CTEIEHb YWCIA, JIOTapu(M dYHcia; YyMEHHE BBIOJHATH
BBIUUCIICHUE 3HAUEHHUI U MpeoOpazoBaHMsl BBIPAKEHHUM CO CTETIEHAMH U Jlorapudmamu, mpeodpa3oBaHus
JTPOOHO-palMOHATBFHBIX BEIPAKECHUI,

[1P63 ymeHue omepupoBaTh MNOHATUSAMH: palMOHAJIbHBIE, HpPpAIMOHAIbHBIE, I1OKa3aTeNIbHBIE,
CTCIICHHBIC, J'IOFapI/I(bMI/I‘—IeCKI/Ie, TPUTOHOMCTPUYCCKNEC YPABHCHUA U HCPABCHCTBA, UX CUCTEMBI,
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[Ipy7 ymeHue onepupoBaTh NOHATUSAMHE: TOXKIECTBO, TOXKIECTBEHHOE ITpeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMAa YPABHEHUI U HEPABEHCTB, PABHOCWIBLHOCTh YPAaBHEHHH, HEPABEHCTB U CHCTEM,
panroHaIbHbIE, UppalroHalIbHbIE, noKa3aTeJbHbIE, CTETICHHBIE, JorapupMHUEcKue,
TPUTOHOMETPUUYECKUE YPaBHEHUs, HEPABEHCTBA U CHCTEMBI; YMEHHUE pellaTh ypaBHEHUs, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JIMYHBIX IPUEMOB; PEIIaTh YPABHEHUS, HEPABEHCTBA U CHCTEMBI C TapaMETPOM;
IPUMEHATh YPaBHEHUS, HEPABEHCTBA, MX CUCTEMBl JUIsl PEIICHUS MaTEeMaTHYeCKUX 3a4ad M 3a7ad M3
pa3NUYHBIX 00J1aCTe HAYKU U PeaIbHOM KHU3HH,

[Ipy8 ymMeHme cBOOOTHO ONEpUPOBATH MOHATUAMH: Tpaduk QyHKIUH, oOpaTHas QYHKIIUA,
KOMMO3ULUS (DYHKIMHA, TuHEHHas (QyHKIUS, KBagpaTU4Has (QYHKIUS, CTerneHHas (QYHKIHS C LENIbIM
IoKaszaTejaeM, TpPUTOHOMETpudeckue  (yHKIMH, OOpaTHble  TPUTOHOMETPUYECKHE  (YHKLUH,
nokaszaTenbHass W Jorapugmuueckas (QyHKIUH, YMEHHE CTPOUTH Tpadukd (YHKIHUNA, BBITOIHATH
npeoOpa3oBaHUs rpadukoB byHKIHIH;
YMEHHE HCIOJb30BaTh Tpaduku (YHKIHMHA A7 W3Y4eHHUs MPOIECCOB M 3aBHUCUMOCTEH IPH PELICHUU
3ajjad4 U3 JPYruxX Y4eOHBIX IMPEIMETOB U M3 PEalbHOM JKU3HU;BBIpaXaTh (OPMYJIaMHU 3aBUCUMOCTH
MEXy BEIIMYMHAMU; yMeHHue CBOOOJIHO ONEePHPOBATH MOHATUSMHU: YETHOCTD
(GyHKLINHU, TEPUOTUYHOCTh (DYHKIMH, OTPAaHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢byHkuuu, HawOoJbIIee W HaWMEHbIIee 3HAUYCHUS (YHKIMHM Ha TNPOMEXKYTKE, YMEHHE MPOBOIUTH
uccieioBaHue QpyHKIUHY; yMeHue
WCTOJB30BaTh CBOWCTBA W rpaduku (QYHKIUH A pemeHus YpaBHEHUH, HEPaBEHCTB M 3a/ady C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUH, HEPABEHCTB
U MX CHCTEM;

MatepuajibHoe o0ecnieyeHue:

WupuBuyanbHbIC 3aJaHAS, CIIPABOYHBIC MaTEPUAIIbI, KOHCTIEKTHI JICKITUH.

3aganue:
1) Haiinure 3HaueHus1 BbIpAKECHUI:

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

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

1-log,6 —log ,0125
) 27 098° _47%947

ITopsinok BbIMOTHEHHS padoT

1) Hcnonp3yiiTe COOTBETCTBYIOUIME CBOWCTBAa JorapuMoB U  oIpejaeseHue
norapudma.
2) Hcnonp3yiiTe 0CHOBHOE JTorapru(MUUYECKOE TOKIECTBO U CBOMCTBA JIorapru(MOB.

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

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

log. a

Hcrnonp3yem opmyity mepexoja kK HOBoMy ocHoBanuio 109, a = g b
0g

, HOJIYyYUM
c

_ log, 0,64
log,s 0,25
Jasiee UCMojb3yeM CBOMCTBA JiorapuMa CTeleH! U jorapudMa npou3BeIeHus

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

Kpurtepun onenku:

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

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

Ouenka "'yI0BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh MPaBUIBHBIE PE3yJAbTaThl U BBIBOJBL, B XOE
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

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

Tema 1.3. Kopnu, crenenu jorapupmsol
IIpakTnyeckas padora Ne 14
«IlocTpoenne rpapukos JiorapupmMudecKux QpyHKIUA»

Heas padorsi: O0O0OMMNTE, 3aKPENUTh U CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS TMPU PELIICHUU
KOHKPETHBIX 3aJJaHUH 110 TeMe

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1P65 ymeHue omepupoBaTh MOHSATHSIMHU: paloOHaTbHAs (YHKIMS, TMOKa3zaTelbHas (YHKIHS,
cTenenHas QpyHkuus, sorapudmudeckas GyHKIMs, TPUrOHOMETpHUUeckue GpyHKuuu, oOpaTHble (YHKIIHNH;
YMEHHE CTPOUTH Ipad)MKd M3YYCHHBIX (YHKIUH, UCTONB30BaTh rpadUKu NPU M3YyYCHUH TPOLECCOB U
3aBUCUMOCTEH, MpU pelleHUuH 3aJad M3 JPYTUX yueOHBIX HpPEIMETOB M 3a7ay W3 peajbHOM >KU3HU;
BBIpaXaTh (OPMYIIAMHU 3aBUCHMOCTH MEX/y BETMUYNHAMU;

IIpy8 ymeHue cBOOOJHO oOmepUpOBaTh MOHATUSAMH: Tpaduk QyHKIMHM, oOpaTHas (QyHKLHS,
KOMIIO3UIMS (PYHKUIMH, JWHEHHas (QYyHKUMS, KBaapaThuyHas (QYHKUMs, CTeEeHHas (YHKIUS C LEJbIM
nokaszaTejieM, TPUIOHOMEeTpudeckue  (yHKIMHM, OOpaTHble  TPUTOHOMETpUYecKHe  (YHKIMH,
MoKasareiabHass M Jorapupmuyeckas (yHKIUU; yMEHHUE CTPOUTh TIpaduku (QYHKIUM, BBITOIHATH
npeoOpa3oBaHus rpapuKoB GbyHKIM;
YMEHHE HWCIOIb30BaTh Tpaduku (QYyHKIHN JUIST U3yYSHHs TPOIECCOB M 3aBHCUMOCTEH TMpPH pelIeHHH
3ajjad4 U3 JPYruX Y4eOHBIX IMPEIMETOB M M3 pPEalbHOM JKU3HU;BBIpaKaTh (OPMYJIaMHU 3aBUCHUMOCTH
MEXy BEIIMYHMHAMHU; yMEHHE CBOOOIHO OTEPHPOBATH MOHSATHIMHU: 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;

MarepuanbHoe o0ecnieyeHme:
WHauBuayanbHble 3a1aHNsL, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTHI JIEKIIUH.
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3amanmue:

3amanue Nel. B o1HOI cucTeMe KOOpIUHAT NOCTPOUTH IpaduK JIEMEHTAPHON U TaHHON (QYHKIUH.

A b B
1 |w=logy(x—3] y=2—logLx y=logylx —2) +1
2 y=£ug%[x+4-] y=£ugzx+22 }f=3—£ug%[x—4-]
3 | ¥=logyix—1) y=3—£ug%x y=log,r+2) -3
4 |v=logLix+2 v=log,r—1 y=logilx—1) -2
5 |¥= Eﬂa':lir— ) y=4- iﬂa&r ¥=z —45052 [x—4)
6 y=£ugi[x+1] v=logx+3 y=£ug%[x+2]+2
7 |w=log(x—2) ¥ = logie—2 ¥ =log, lr =51 +1
8 y=£ug%[x+ 13 y=£ug:r+4- y=4—£ug%[x—4-]
9 |¥=logyix—2) y=1—£ug%x y=log,xr+1) -5
10 | ¥ =logii=z+ 3] v=log,axr—1 y=logilx—2) -1
11 | ¥= Eﬂa':lir— 1) ¥ = iﬂgir+ 2 y=1 —45052 (x+1)
12 y=£ugi[ﬂ:+2] v=lIng,x— 15 y=£ug%(x—2]'+3
13 | ¥ =log,(x— 1) y=2—£ug%x y=log,(xc+ 2142
14 | v=logifx+ 3] v =logsx+ 3 y=logilx—3)+2
15|y = Eﬂa';lir— 4) y = logir —1 y=3 —giﬂaalir— 4)

3amanne Ne2. B omHO# cucteMe KOOpAMHAT MOCTPOUTH rpaduk naHHOW (QyHKIMH ¥ = f(x) U rpadux
Moayist QyHKImU ¥ = [£{x)|

1 }-':Engé[x—zj—l 6 P =logyx +1)—-1 11 y:fngé[x—3]+1

1= 3—log,(x —4) 7 y:fpgé{x—2]+1 12 | #=5—legylx —4)

}-':Engé[x+2]|—2 8 |rv=1-log,(x+2) 13 | ¥ = logqlx — &1+ 3

v=loggx—4)+1 | Q y:fog%{x—2]+3 14 | v=3—legi(x—5)
T

g B WD

}J:cl—fng%[x—Z] 10 | ¥ = logglx + 23+ 2 15 | ¥ =logylx +&1—3

dopma npeacTraBjieHUs pe3yIbTaTAa: BHIIIOJIHEHHOE 3a/1aHNE
Kputepun onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCA, €Clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEOO0XOAMMOW TOC/Ie0BAaTeIbHOCTH JCHCTBUI; B OTBETE€ MPABMJIBHO M AKKYPaTHO BBIIOJHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

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

Ouenka "yI0BJIE€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHCHHOW YacTH TaKOB, YTO IO3BOJIAET IMOJYYUTh MpPaBUIIbHBIE pPE3yJIbTaThl U BBIBOJBI; B XOJI€
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.

OueHka "Hey10BJ1€TBOPUTEIbHO'" CTaBUTCS, €CJIH padOTa BBHIOIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBIBOJIOB.

Tema 1.3. Kopuu, crenenu jorapugmsl
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IIpakTyeckoe 3ansaTue Ne 15
«Pewrenue Jorapu(pMuYeCKuX ypaBHeHHU D)

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

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:

[1P62 ymenue onepupoBaTh MOHATUAMHU: CTENEHb YMCINA, JIOTapu(M dYHcia; yMEHHE BBINNOJHATH
BBIUMCJICHHE 3HAYCHUI 1 TpeoOpa30BaHuUs BHIPAKEHUI CO CTENIEHSIMHU U Jorapupmamu, npeodpa3zoBaHus
IpOOHO-PAMOHAIBHBIX BBIPAKCHHIA,

[IPG3 ymeHue omnepupoBaTh MOHATUSMU: palMOHANbHBIE, HppAlOHANbHBIE, MOKa3aTelbHBIE,
CTETIeHHBIE, JTJOrapu(PMUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[Ipy6 ymeHue cBOOOAHO OMEPUPOBATH MOHSATHUSMH: CTENEHb C LEJIbIM I[IOKa3aTejaeM, KOpEHb
HATYpaJIbHOH CTENEHH, CTENEHb C pPAlMOHAJIBHBIM II0OKA3aTelieM, CTEMEeHb C JeHCTBUTEIHHBIM
(BellecTBEHHBIM) MTOKa3aTeneM, Jorapudm 4rcia, CHHYC, KOCUHYC U TAaHT'€HC ITPOU3BOJIBLHOTO YUCIIA;

[1Py7 ymenue onepupoBaTh NOHATUSAMU: TOKIECTBO, TOXKIAECTBEHHOE Pe0Opa30BaHuE, YpaBHEHUE,
HEPAaBEHCTBO, CUCTEMa YPaBHEHHH W HEPAaBEHCTB, PAaBHOCUIBLHOCTh YpaBHEHMI, HEPABEHCTB M CHUCTEM,
panroHaIbHbIE, MppalroHalIbHBIE, noKa3aTeJbHbIE, CTETICHHBIE, JorapupMHUECKueE,
TPUTOHOMETPUYECKHE ypaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh ypaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JIMYHBIX IPUEMOB; pEIlaTh YPaBHEHHUs, HEPABEHCTBA M CUCTEMBI C TAPaMETPOM;
MPUMEHSTh yYpaBHEHHS, HEPABEHCTBA, UX CHCTEMBI JJI1 pEHICHUS MaTeMaTUYeCKUX 3ajad M 3a7ad U3
pa3aMyYHbIX 00JacTel HayKH U pealibHOM JKHU3HH;

[Ipy8 ymeHue cBOOOJHO oOmepUpoBaTh MNOHATUSAMU: rpaduk GyHKIMM, oOpaTHas (QyHKIUS,
KOMITO3UIMST (PYHKIWMHA, JIMHEeWHAs (QYHKIWs, KBaapaTHyHas (QYHKIHS, CTETICHHAs (DYHKIUS C LEIbIM
MoKaszareieM, TPUTOHOMETpHUeckue  (QyHKIHMH, OOpaTHble  TPUTOHOMETpPHUYECKHE  (PYHKIIHH,
nokaszaTenbHass W Jorapugmuyeckas (QYHKIUH, YMEHHE CTPOUTh Tpadukd (YHKIHNA, BBITOIHATH
npeoOpa3oBaHUs rpadukoB byHKIU;
YMEHHE HCIOIb30BaTh Tpaduku (QYyHKIMN JUIST U3yYSHHs TPOIECCOB M 3aBHCUMOCTEH TMpPH pelIeHHH
3ala4 M3 JPYTrUx y4eOHBIX MPEIMETOB M M3 pPeajbHOW >KU3HU;BBIpAXaTh (QopMyiamMH 3aBUCHMOCTH
MEXy BEIIMYHMHAMHU; yMeHHue CBOOOJIHO OTEepPHPOBATH MOHITUSMHU: YETHOCTD
(GyHKINHU, TEPUOIUYHOCTh (DYHKIIMM, OTPAHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢byHknuu, HawOoibllee W HaWMEHbIee 3HAYCHUS (YHKIMM HAa TPOMEXKYTKE; YMEHHE MPOBOIUTH
uccienoBanue QyHKIUY; YMEHHU €
WCTIOJNB30BaTh CBOWCTBa W rpaduku (QYHKIUH A pemieHus YpaBHEHWH, HEPaBeHCTB M 3a1ad C
napaMeTpamu; U300pakaTh Ha KOOPIAMHATHOMN MJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUI, HEPABCHCTB
U VX CHCTEM.

MatepuajbHoe obecnieyeHue:

WupuBuyanbHbIE 3aJaHNS, CIIPAaBOYHBIE MAaTEPUAIbl, KOHCTIEKTHI JICKITHA.

3ananue:
Pemmre ypaBHEHUE: |n(x+4)— |n(x+3): In3

Hcnone3ys cBOKCTBA JIorapu(MOB O0H YaCTH ypaBHEHHS IPUBOJIMM K OJJHOMY OCHOBaHHUIO

log 4 f(X) = log 2 g(X), @> 1. [Torennupyem obe yactu ypaBHeHus, noiaydaem f(X) = g(X). Pemraem
NOJy4eHHOe ypaBHeHHUe. T.K. MOTEHIIMPOBAaHUE YPABHEHHSI MOKET IMPUBECTH K MOSIBICHUIO TOCTOPOHHUX
KOpHEH, TO JIeJIaeM MPOBEPKY. 3alNCHIBAEM OTBET.

Ilopsinok BbINOJHEHHSI padOThHI:
3anucarth 3aJJaHUE B TETPA/b U PELIUTH.
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Xoxa pa6oTsl
log, 52 = (x —4)-log, 5.

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

2
CTaHIapTHOMY BUIY X -9x+14=0. Pemaem kBajpaTHOE ypaBHEHUE M II0JIydaeM KOPHU X1=2, Xp=/.
ITpoBepka mokaspIBaeT, YTO X1=2 SABJSAETCSA MOCTOPOHHUM KopHeM. OTBeT: 7

(I)opMa NMpeacCTaBJICHUA pe3yjabTaTa: BhIIIOJITHEHHOC 3a1aHUC

Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJHOM O0BEME C COOJIIOJICHUEM
HEOOXOIMMOM IOCIeI0BATEILHOCTH JICUCTBHI; B OTBETE MPABWIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

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

Ounenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid PabOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh NPAaBUIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MpOBeICHUS pabOThI ObUTH AOMYILEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIbHO' CTaBUTCS, €CIIM PabOTa BBHIITOJIHEHA HE MMOJIHOCTHIO W 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACIATh MPABHIIbHBIX BHIBOJIOB.

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

Heanb pa6orbi: O0OOIMNTE, 3aKPENUTh U CUCTEMATU3UPOBATh 3HAHMS YYAILIMXCS NPU PEIICHUH
KOHKPETHBIX 33/IaHUi 110 TeMe

BbinosiHeHune pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

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

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

[Ipy6 ymeHume CBOOOIHO ONEPHPOBATH MOHATHUSMH: CTENEHb C IENbIM IOKa3aTelieM, KOPEHb
HaTypaJIbHOM CTENEHM, CTENEHb C PpAlUOHAIBHBIM II0Ka3aTeleM, CTENEHb C JCHCTBUTEIbHBIM
(BemiecTBEHHBIM) MOKa3aTeseM, Jiorapudm uncia, CHHYC, KOCUHYC U TAaHT€HC MPOU3BOJILHOTO YHUCIIA,

[1Py7 ymeHue oneprupoBaTh MOHIATUAMHU: TOXKIECTBO, TOXKJIECTBEHHOE ITpeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHCTEMa YpPaBHEHHI W HEPaBEHCTB, PaBHOCWJILHOCTh YPAaBHEHUMN, HEPABEHCTB U CHUCTEM,
paloHalbHBbIE, HppalOHAIIbHBIE, MIOKa3aTeNbHbIE, CTETICHHBIE, JorapupmMHUEcKue,
TPUTOHOMETPUYECKHE ypaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE pellaTh YpaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JIMYHBIX IPUEMOB; PEILIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPOM;
MIPUMEHSTh ypaBHEHHs, HEPABEHCTBA, UX CHCTEMBbI JJI pEIICeHHUs MaTeMaTHU4YeCKUX 3ajad M 3a7ad U3
pa3NUYHbIX 001aCTe HAYKU U pealbHOM KHU3HH;

[Ipy8 ymeHue cBOOOJHO omepupoBaTh MNOHATUSAMHU: rpaduk GyHKIUM, oOpatHas (QyHKIUS,
KOMMO3ULUS (DYHKIMH, JTuHEHHas (QyHKIUS, KBagpaTH4Has (YHKIUS, CTeleHHas (QYHKIMS C LENIbIM
MoKazareiaeM, TPUTOHOMETpHUYECKHe  (QYHKIMHM, OOpaTHblE  TPUTOHOMETpPUYECKHE  (YHKIHH,
nokaszaTeiabHass W Jorapugmuyeckas (QyHKIUH, YMEHHME CTPOUTh TIpaduKd (YHKIHUHA, BBITOIHATDH
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npeoOpa3oBaHus rpauKoB GbyHKIH;
yYMEHHE HCIOJb30BaTh Tpaduku (GyHKIMH U W3ydeHHsS IMPOIECCOB M 3aBHCHUMOCTEH MpU PEIICHUN
3ajjad U3 JPYruX Y4eOHBIX IMPEIMETOB U M3 PEANbHOM JKU3HU;BBIpaXKaTh (OPMYIAMHU 3aBUCHUMOCTH
MEX1y BEINYHHAMH; yMEeHHE CBOOOJIHO ONEpPHPOBATh MOHITUSIMH: YETHOCTh
(GyHKINH, TEPUOTUIHOCTD (DYHKIIMH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢byHKMM, HawOoJbllee W HaMMEHbIIEe 3HAYCHUS (QYHKIMHM HA HPOMEXYTKE; YMEHHE IIPOBOIUTH
UcclieIoBaHne (PYHKINH; yMeHHue
UCIIONIB30BAaTh CBOMCTBa W Tpauku (yHKUME A7 peleHWs YpaBHEHHUH, HEpaBEHCTB W 33ja4 C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHHN, HEPABEHCTB
U UX CHUCTEM.

MarepunanbHoe obecrnieyeHue:

WunuButyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAJIbI, KOHCIICKTHI JICKIIHH.

3aganue:
2logs(x —1) —logz(2x - 5)< 1

IMopsaoK BHINOTHEHHSI PAGOThI:

1)PabGoTaeM 1O anropuTMy: HCHOJB3yS OIpeneseHue Jorapudma o0e 4YacTh HEpPaBEHCTBA
NPUBOIMM K OJHOMY OCHOBAaHHMIO, T. €. MmoyiydyaeM HepaBeHcTBO Buaa log , f(X) < log 4 g(X). Eciu
ocHoBaHue Jjorapupma a=x-3>1, To HepaBeHcTBO 10g 5 f(X) < log a g(X) paBHOCWIBHO H000H U3

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

Ecmu 0< x-3<1, to HepaBenctBo log 5 f(X) < log , g(X) paBHOCHIBHO JHO00H M3 CHCTEM:
Flacl= gix)
flo) =0
glx) =10

Fld = glx)
flal =0

U1 { . Pemaem MOJIYYCHHYIO CUCTEMY, 3aIlIMChIBACM OTBCT.

2)B neBoil uyacTM HepaBEHCTBa JellaéM NpeoO0pa3oBaHUs, HCIOJb3ys CBOMCTBa JorapupMoB-
norapudm cTeneHu 1 Jorapu@m 4acTHOTO:

log a®=k-log_a, ¢>0, c#l, a=>0.

a=0, b=0

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

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

Flad = gz}
Fled =10
glel =10

CUCTEMY: . Pemaem IMOJIYYCHHYIO CUCTEMY, 3aIlIMChIBACM OTBCT.

Xox padoTsl
1) Pemnts HepaBeHCTBO

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

2 2 2
X +2x+224x", X +2x +2<4x°,
) )
X +2x+2>0, HIIH X +2x+2>0,
0<2x<1 2x > 1
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i 2 2
3x - 2x-2£0, 3x —-2x-220,
1 HIH 1
D<x <= x>
L 2 2
3[‘_ 1+ \'7] [\ 1- \i] <0. 3[‘. 1+ \‘7] [‘. l—\"-] >0.
3 3 3 3
i
1 1
(i(,x‘(a .l‘>ﬁ4

IIpuMeHUM METO UHTEPBAJIOB

1— /17 §1+«f177 1— 17 14+ 17
3 i3 3 3
& i > [
1] E l
2
1Y, [1+4/7
xe€|0; E U Ta + e
Ortser:
2) PeluTs HepaBeHCTBO
2
X +Xx

loggzlogs —— <0
’ x+4 _

Pemenue:
2 2
X +x x°+x
log,;log, —— <log;-1;, = log,——>1 =
’ x+4 ’ x+4
2 —
o Mrxie o Gr3fa8)
x +4 x+4

HpI/IMeHI/IM MCTOJ MHTCPBAJIOB

N =3

i g ’_

I NEL

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

HpI/I OTHUX 3HAYCHUAX X BCC BBIPAXKCHUSA, CTOAIINEC 10 3HAKaMH J'IOFapI/I(l)MOB, ITOJIOKHUTCIIBHBI.

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

OTtBeT:
dopma npeacTaBJieHUs pe3yJbTAaTAa: BHIIIOJIHEHHOE 33/1aHNE

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €cid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOIEHHEM
HEO0OXOIMMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aMUCH ¥ BBIYMCIICHUS.

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

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJIACT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJI€
MPOBEIEHUS pabOThI ObUIH JOMYIIEHBI OIIHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BHIBOJIOB.
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Tema 1.3. KopHu, crenenu jorapugmbl
IIpakTnyeckoe 3ansitue Ne 17
«Pemenne jiorapu(pMuyecKuX ypaBHeHHH U HEPABEHCTB»

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

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

I1P62 ymenue onepupoBaTh MOHATUAMU: CTENEHb YUCIA, JIOTapU(M YHcIa; YMEHHUE BBINNOJIHAThH
BBIUMCIICHUE 3HAUYCHUI 1 MpeoOpa3oBaHMsl BHIPAKEHHUH CO CTETIEHAMH U Jorapudmamu, npeodpa3oBaHus
IpOOHO-PAaLlMOHATIBHBIX BBIPAKEHUI;

[1P63 ymeHue omepHpoOBaTh MOHATUSAMH: palMOHAIbHBIC, HpPpAIMOHAIBHBIC, ITOKA3aTENIbHBIE,
CTEIEHHbIE, JOrapu(PMHUUECKUE, TPUTOHOMETPUUYECKHE YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

[Ipy6 ymeHue CBOOOIHO ONEPHPOBATH MOHATHSAMH: CTENEHb C IIEJBIM IOKas3aTeJeM, KOpeHb
HaTypaJIbHOM CTENEHM, CTENEHb C PAlUOHAIBHBIM II0Ka3aTeleM, CTENeHb C JCHCTBUTEIbHBIM
(BemiecTBEHHBIM) MOKa3aTeseM, JIorapudm duciia, CHHYC, KOCUHYC U TAHT€HC ITPOU3BOJILHOTO YKCTIA;

[1Py7 ymeHue onepupoBaTh MOHATUAMU: TOXKIECTBO, TOKIECTBEHHOE IIPe0o0pa3oBaHue, ypaBHEHHUE,
HEPAaBEHCTBO, CUCTEMAa YpPaBHEHHI W HEPAaBEHCTB, PaBHOCWJILHOCTh YPAaBHEHUMN, HEPABEHCTB U CHUCTEM,
paloHaJbHBbIE, UppalOHAIIbHBIE, II0Ka3aTelbHbIE, CTEIICHHBIE, JorapupmMuyuecKue,
TPUTOHOMETPUUECKHUE YPAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE pellaTh YpaBHEHUS, HEPABEHCTBA U
CUCTEMBI C IIOMOIIBIO PA3JIMYHBIX IPUEMOB; PEILIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C I1APaMETPOM;
IIPUMEHSTh YpaBHEHHs, HEPABEHCTBA, UX CHCTEMbI I pEIICHUs MaTeMaTUYeCKUX 3ajad M 3ajad U3
pa3nuyHbIX 001acTell HAyKU U peaslbHOM KU3HH;

[Ipy8 ymeHue CBOOOJHO OMEpPHPOBATH MOHATUSAMH: Tpaduk QyHKIUH, oOpaTHas QyHKIHS,
KOMIO3ULMS (DYHKIMH, JTuHEeHHas (QyHKUUS, KBagpaTUuHas (DyHKIUS, CTeleHHas (QYHKIMS C LEJbIM
MOKa3arejaeM, TPUTOHOMETPUYECKHE  (PYHKIMHM, OOpaTHblE  TPUTOHOMETPUYECKHE  (PYHKIIHUH,
nokaszaTeiabHass M Jorapugmuueckas (QyHKIUH; YMEHHME CTPOUTh TIpadukd (YHKIMUHA, BBITOIHATDH
npeoOpa3oBaHus rpaukoB GyHKIM;
YMEHHUE HCHOJIb30BaTh Ipaduku (YHKUUH JUIs M3y4eHHs IMPOLECCOB M 3aBUCUMOCTEH NpHU pElIeHUU
3aa4 U3 JPYTUX y4yeOHBIX NPEIMETOB M M3 PEaJbHOW JKMU3HU;BBIpaKaTh (OpMynamMu 3aBUCUMOCTHU
MEXy BEIMYMHAMY; yMeHHue CBOOO/IHO ONEpPUPOBAThH MOHATHIMU: YETHOCTD
(GyHKIIUH, TEPUOAUYHOCT (PYHKIIMH, OTPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTh (DYHKLIMH, SKCTPEMYM
¢byHkuuu, HauOosbllee M HauMEHblIee 3HAaueHUS (YHKIMM Ha TNPOMEXYTKE, yYMEHUE MPOBOIUTH
uccienoBaHue QyHKIUY; yMEHHE
UCMOJb30BaTh CBOMCTBa M rpaduku (QYHKIUN A8 pelieHus YpaBHEHUM, HEpaBeHCTB M 3a/lad C
rapameTpamu; u300paXkaTh Ha KOOPJIUHATHOM IJIOCKOCTH MHOXKECTBA PEIICHHI YpaBHEHHM, HEPABEHCTB
U UX CUCTEM;

MarepuanbHoe o0ecnieyeHme:

WNHauBuayanbHble 3a1aHNsL, CIPABOYHBIE MaTEpUaIbl, KOHCIIEKTBI JIEKIIUH.

3aganuda:
3aganue Nel. Pemnre sjorapudmudeckiie ypaBHEHHs U UX CHUCTEMBI
a 0
logzx+4+logyxr+loggxe =2 gr—lgv =7
gx+lgy =3

3aganueNe2. Pemuth norapudpmMuyeckoe HepaBeHCTBO
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log, x+1log, x+log, x<35
8
Iopsinok BbINOJIHEHUSI PadOThI:
1)PabGoTaeM 1O anropuTMy: HCHOJB3yd OIpeneseHue Jjorapupma o0e YacTh 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

Fla) < gl
A % {fﬂx} ~ g(x)
CHUCTCM: g[;;_-]l - H g[ﬂ . .

Ecmu 0< x-3<1, to HepaBenctBo log 5 f(X) < log a g(X) paBHOCHIBHO THO00H M3 CHCTEM:
Fla) = gix)

flil:f::l = DI:I NI {fi:fx[:_lr;_:f[;] . Pemaem IMOJIYYCHHYIO CUCTEMY, 3allMChIBA€M OTBCT.
a =

2)B eBOH YACTH HepaBeHCTBA JeIacM IIPeoOpa3oOBaHMs, MCIONb3ys CBOWCTBA JIOrapH(hMOB-
JorapudM CTETEHH U JIOTapr(pM 4acTHOTO:
log a*=klog a, ¢>0, c#l, a=0,

logﬁ[gjzlogca—logcb, c=0 ¢zl a=0 b=0

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

CUCTCMY: fI:I:I =0 . Penraem MOJIYYCHHYIO CUCTEMY, 3aIlIUChIBACM OTBCT.

glxd =0

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

lia;;_z;zx(x2 +2x + 2)£ 2.

Pemenue: HepaBeHCTBO paBHOCHMIIBHO COBOKYITHOCTH CUCTEM

2 2 2 2
X +2x+224x", X +2x +2<4x°7,
1 Y
X +2x+2>0, HITH X +2x+2>0,
0<2x<1 2x >
( 2 2
3x —2x-2<0, 3x —2x-220,
1 HIIH 1
0<xy<— x>
L 2 2
x[\ k. ][\ e ]sn, 3[1- 344 ][ =N ]20
3 3 3 3
TR
(b<.x'<‘_l‘ .l')l.

HpI/IMCHI/IM MCETO UHTCPBAJIOB

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

OTtBeT:

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

Ouenka "oTJMYHO'" CTaBUTCA, €ciid paboTa BBHIMOJHEHA B IOJTHOM OOBEME C COOJIOIEHUEM
HEO0OXOIMMOM TIOCTIEIOBATEILHOCTH JEHCTBHI; B OTBETE MPABWIBHO M AKKYPaTHO BBIMOJTHEHBI BCE
3aMKCH U BBIYUCIICHUS.

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

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TakKOB, YTO IO3BOJISIET MOJNYYUTH IMPAaBUIIbHBIE PE3YNbTaThl U BBIBOJBI; B XOE
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

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

Tema 2.1 OcHOBHBbIE IOHATHSI TPUTOHOMETPHH.
IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BbIPA:KeHH I

IIpakTnueckoe 3ansaTue Ne 18

«PaguaHHBIi MeTO/ U3MepPeHNsl YIJIOB BPallleHUs U CBSI3b C rpaaycHoii mepoii. Haxoxaenne
3HAYEHUI TPUTOHOMETPUYeCKHX QyHKIMID)

Heab padorbi: HayuuThcs mepexoauTh OT paJMaHHONW Mephbl YIJIOB K TpaJlyCHOH M OOpaTHO.
Hayuurtcs HaxoIuTh 3HAYSHHUS TPUTOHOMETPUIECKUX (QYHKIIUH 110 ONPEACTICHHIO.

BoinosiHeHHne pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

IIpy6 ymeHue cBOOOJHO ONEpPUPOBATH HOHATUAMM: CTENEHb C IEJbIM IOKa3aTeJeM, KOpEHb
HaTypaJIbHOM CTENEHM, CTENeHb C PalUOHAJIBHBIM IOKa3aTelleM, CTENEeHb C JCHCTBUTEIbHBIM
(BeleCTBEHHBIM) ITOKa3aTeleM, JorapuM 4uciia, CHHYC, KOCUHYC ¥ TAHI'€HC IIPOU3BOJIBHOIO YUCIIA;

[Ipy8 ymeHue cBOOOJHO omepupoBaTh MNOHATUSAMHU: rpaduk ¢GyHKIMH, oOpatHas (QyHKIUS,
KOMMO3ULUS (PyHKIMH, TuHeHHas (QyHKUuUSA, KBaJpaTudHas (QYHKUUS, CTeNeHHas (QYHKIMS C LEJIbIM
MOKa3zarejaeM, TPUTOHOMETpHYecKHe  (QYyHKIMHM, OOpaTHble  TPUTOHOMETPUUYECKHE  (PYHKIIMH,
nokaszaTeiabHass M Jorapugmuyeckas (QyHKIUH; YMEHHME CTPOMTh Ipadukd (YHKIMHA, BBITOIHATDH
npeoOpa3oBaHus rpadukoB GyHKIM;
YMEHHUE HUCHOJIb30BaTh Ipaduku (YHKUUH JUId M3Y4eHHs IMPOLECCOB M 3aBUCUMOCTEH NpU pELICHUU
3alad U3 JPYTUX Yy4eOHBIX NPEIMETOB M M3 pPeajbHOW >KU3HU;BbIpakaTh (HopMyraamMH 3aBUCHMOCTH
MEXly BEIMYMHAMY; yMeHue CBOOOJIHO ONEepHpPOBATH MOHATUSMHU: YETHOCTD
(GYHKIUH, TEPUOANYHOCT (PYHKIIMH, OTPAaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTh (DYHKLIMH, SKCTPEMYM
¢byHkunu, HauOosbllee M HauMEHblee 3HaueHUS (YHKIMHM Ha TPOMEXKYTKE; YMEHHE IPOBOJIUTH
uccienoBaHue QyHKIUY; YMEHHU €
UCMOJb30BaTh CBOMCTBa M rpaduku (QYHKIUN A8 pelieHus YpaBHEHUM, HEpaBeHCTB M 3a/ad C
rmapamMeTpamu; U300pakaTh Ha KOOPJIUHATHOM IUIOCKOCTH MHOXKECTBA PEIICHUI YpaBHEHHI, HEPABEHCTB
U UX CUCTEM;

MarepuanbHoe o0ecnieyeHmne:

WNHauBuayanbHble 3a1aHNSL, CIPABOYHBIE MaTEpUAIbl, KOHCIIEKTBI JIEKIIUH.

3amanme:
1. BeIpasure B paguanax BEIMYHHY yIJia, 3aJaHHOTO B Tpagycax
a) 150° ©)450° B)40°
2. BrIpasute B rpagycax BeIMYUHY YIJia, 3aJaHHOTO B pajinaHax
a) X  6)aw B T
1C 2
3. Mcnonb3ys omnpeneneHuss TPUrOHOMETPUUECKUX (YHKIUH, HalIUTe 3HAKU 3THX (YHKUUN 1UIs
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YIJIOB:
o o
a) —210 6) =

TopsiI0K BINOTHEHHUS PAGOTHI

1. Pajinannas u rpajycnas Mepbl CBA3aHBI 3aBUCHMOCTBIO 180° = 7 paduan. TlodTomy 1° = ——,
T

3HAYUT & ° = — & praciuaan,
13

o v 1ap®
2. YTOOBI BBIPA3UTH YroJl B TPayCHOI MEPE BOCIIONB3YHTECh COOTHOMICHHEM 1pad = =—.

3. Haueptute enuHUYHYIO OKPY)KHOCTb, OTJIOKHMTE 3aJaHHBIA yroj, TOMHS, YTO
MOJIOKUTEITFHBIM CUMUTACTCS yToJl, OTKJIAJbIBAEMBIA MPOTHB YaCOBOM CTPENKH, a OTPUIATEIBHBIM — IO
4acOBOM CTpEJIKeE.

o Cunycom yena o Hasvleaemcs OpOUHAmMA MOYKU EOUHUYHOU OKPYICHOCMU, NOJYYEHHOU npu
no8Opome HaAUAIbHO20 paouyca Ha Y20 .

e Kocunycom yena o Hazvléaemcs adOCyucca mouku eOUHUYHOU OKPYICHOCMU, NOJVYeHHOU npu
Nn08OpOmMe HAYANLHO20 paouyca Ha y2oil q.

e Taneencom yana 0. HA3bI8AEMC OMHOUIEHUE OPOUHAMbl MOYKU eOUHUYHOU OKPYIHCHOCMU K ee
abcyucce.

e Komaneencom yena o. Hazvleaemcs OmHouleHue adCyuccol mouku eOUHUYHOU OKPYICHOCMU K ee
opouHame.

Xoa paGoTsI:
1. Beipasure B paguanax BEIMYUHY YIia, 33laHHOTO B Tpaycax
a) 120° 6)225°  B) 10°

o_“'-. 0_2_“'-- o_'rr. o-:!_fr. o_“'-. F—
a) 120°=_-120°=°F 6)225° = - 225° = B)10°=—_.10°=".

2. BLIpa3I/ITe B I'pagycCax BCIIMUYUHY yI'JId, 3aJaHHOT'O B paJuaHax

£y 21T a1
T 6T pI=
a !_Tr:ﬁ,g_frzluao 6)2_“:£,2_“:4Do )Ezﬁs_“:]jno
] T H] kl T kl B T B

3. Ucnonb3ys omnpeneneHuss TPUrOHOMETPUUECKUX (PYHKUUH, HalIuTe 3HAKU 3THX (QyHKIMHA a7
YIJI0B:
T
a) —120° 0) T
[TocTporM €IMHHYHYIO OKPYKHOCTb M OTJIOKMM JIaHHBIE YIJbl. Yroja—120° OTKJIaabIBaeM IO
4acoBoii cTpenke. Touka, cooTBeTCTBYOMAsA yray —120° nexxut B |1l ueTBepTH, 3HaUMT,
cos{—120°) = 0, sin{-120%) = 0,
tg (—120°) = 0, etg(—120") = 0.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurepum ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HE0OXOIMMOM TOCIIe0BaTEIbHOCTH JEHCTBUI; B OTBETE€ NPAaBUIBHO W AaKKypaTHO BBIMOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

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

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHCHHOW YacTH TAKOB, YTO IO3BOJIAET IMOJYYUTh MpaBUIIbHBIE pPE3yJIbTaThl U BBIBOJBI; B XOJI€
MPOBEICHUS pabOThI ObUTH AOMYILEHBI OIIUOKH.

OueHka "Hey10BJ1€TBOPUTEIBbHO' CTaBUTCS, €CJIH padOTa BBHIIOIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIET CACNIAaTh MPABWILHBIX BHIBOJIOB.
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Tema 2.1 OcHOBHBbIE IOHATHS TPUTOHOMETPHH.
IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BbIPA:KEeHHU I

IIpakTnyeckoe 3ansaTue Ne 19

«IIpeodpa3oBaHue TPUTOHOMETPHYECKUX BbIpakeHUil. OCHOBHbIE TPUTOHOMETPUYECKHE
TOKIECTBA»

Heap paGorbi: HayunTbcs HaXoAWTh 3HAYEHHUS TPUTOHOMETPUUYECKUX (DYHKUMH, HCMONB3YS
OCHOBHBIE€ TPUTOHOMETPHUUECKHUE TOXKECTBA.

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

[Ipy6 ymeHue cBOOOAHO OMEPUPOBATH MOHSATHUSMH: CTENEHb C LEJIbIM I[IOKa3aTejaeM, KOpEHb
HaTypaJIbHOM CTENEHM, CTENEHb C PpAlUOHAIBHBIM II0Ka3aTeleM, CTENEHb C JIEHCTBUTEIIBHBIM
(BellecTBEHHBIM) MTOKa3aTeneM, Jorapudm 4rcia, CHHYC, KOCUHYC U TAaHT'€HC ITPOU3BOJIBLHOTO YUCIIA;

[Ipy8 ymeHue CBOOOJHO OMEpPHPOBATH MOHATUSAMH: Tpaduk QyHKIUH, oOpaTHas QyHKIHS,
KOMIO3UIMS (PYHKIMMA, ITUHEHHas (QyHKUMS, KBaapaTuyHas (QyHKUMs, CTeNeHHas (YHKIUS C LEIbIM
mokaszaTejieM, TPUTOHOMETpUYeckne  (YHKIHH, OOpaTHBIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
nokasareiabHas M Jorapudmudeckas (yHKIUU; yMEHHUE CTPOUTh TIpaduku (GyHKIUM, BBITOIHATH
npeoOpa3oBaHus rpauKoB GyHKIHH;
YMEHHE HCMOJb30BaTh IrpauKku (YHKIMNA IS U3y4EHUs MPOIECCOB M 3aBHUCHUMOCTEH IMPH pEUICHUH
3aa4 U3 JPYTUX Yy4yeOHBIX NIPEIMETOB M M3 PEaJbHOW JKU3HU;BBIpaKaTh (pOpMynamMu 3aBUCUMOCTHU
MEXy BEITUYMHAMU; yYMEHHE CBOOOIHO OMEPHPOBATh MOHATUSMU: YETHOCTh
(GyHKINH, TIEPUOIUIHOCTh (DYHKIMH, OTPAHUYCHHOCTh (DYHKIIMHM, MOHOTOHHOCTD (DYHKITUH, SKCTPEMYM
byHKkMM, HauOoNblllee M HaWMEHbIIee 3HaueHUs (QYHKIMM Ha MPOMEXKYTKE; yYMEHHE IMPOBOIUTH
UCclieIoBaHue (PYHKITUH; yMeHue
UCIONIb30BaTh CBOWCTBA M Tpaduku GYHKIOUN JUis pelieHUs ypaBHEHUW, HEpPaBEHCTB W 3343y C
rapameTpamu; U300paXkaTh Ha KOOPIUHATHOM IJIOCKOCTH MHOXKECTBA PEIICHUN ypaBHEHHI, HEPABEHCTB
U UX CUCTEM;

MarepuanbHoe o0ecnieyeHue:

WNHauBuayanbHble 3aaHNsL, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTHI JIEKIIUH.

3aganue:
Haiigure 3HaueHUs: TPUTOHOMETPUYECKUX (DYHKIUH, €CII U3BECTHO:
3
1) i W= —, z P
11 2
3 T
M= —- Gl —
2) cos ST S
2 T
K= — —,— =i
3) tg ey SwE
ITopsinok BbINOJIHEHHS Pa0OTHI
1. 3anumwuTe, 4TO JAHO B 3aJaHUH.
2. 3anumuTte (GOpPMYNIBl OCHOBHBIX TPUTOHOMETPHUUECKHX TOXKIECTB, COJEpKallue JTaHHYIO
(GYHKIUIO U TY, KOTOPYIO HEOOXOIUMO HaWTH.
3. Beipa3zute HeusBecTHyr0 ¢(yHkM0. Ecian HeoO0XoaumMo H3BJI€Yb KBAaApaTHBIH KOPEHb, TO
OTIpeIeNTUTE 3HAK UCKOMOW (DYHKIIUU, UCIIONb3Ys 3a/IaHHYIO YETBEPTh.

4. BplUnCINTE 3HAYCHUS BCEX HEM3BECTHBIX (I)YHKL[I/Iﬁ

Xon paborhr:

Haiigure 3HaueHus: TpUroHOMETpUYECKUX (DYHKIUH, €CII U3BECTHO:
k|

1) cos x=10.8, Tﬂ == 2w
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2) i ®= D,El,g 0D T

3) tg = — i;—r L L
T
2
HaiiTu: sin &, tg o ctg o

Pemenue: 1)3anumemM 0oCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO

cos? oo 4sint x=1

BrIpazuM U3 HEr0 UCKOMYIO (PYHKIHUIO sin oi= ++/1 — cos? o

Tak  kak  cuHyc B IV dyerBepTM  MMeeT  OTpULIATE]IBHOE  3HAUEHUE,  TO
sin o= —f1 — 0,624 = —f0,36 = —0,6.

2) 3anuiieM OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO

a) JlaHo: cos o= 0,8 — =oi=< 2w

zin

tg o=

4 ros

[TogcTaBUM M3BECTHBIC 3HAYCHUS U HalIeM HEU3BECTHYIO ()YHKITHIO
—0.6 i} 3

tg o= =——=——=-0,75

0.8 a <
3) 3anuiieM OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO
tg oootge =1
Bripazum u3 HEeT0 HCKOMYIO (DYHKITUIO ttg 5= rg%x
4 1
oty = -3 =-1 3
6) MaHo: ) sin o= 0,6, <m< =
Hajitu: ros o, tg o, ctg =
Pemienue: 1)3anuiemM 0OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO
roz? o 4sin? o= 1
BeIpazum 13 HEro HCKOMY0 QYHKIHIO cos o= +~1 — sin? o<
Tax xak kocunyc Bo |l yeTBepTH oTpuIaTenex, To ros 0= —f1 — 0,36 = —0.2.

2) 3amuiieM OCHOBHOE TPUTOHOMCTPUYICCKOC TOXKIACCTBO

i o
tg o=
g ros o
[TocTaBuM U3BECTHBIC 3HAUCHHS U HAi/IeM HEU3BECTHYIO () YHKIIHIO
0.6 R
tg o= = —=__=_pn75
5= e T 8T T,

3) 3amuiieM OCHOBHOE TPUTOHOMCTPUYICCKOC TOXKIACCTBO
tgooetge =1
L
= —
Beipa3um 13 Hero HCKOMyI0 (QYHKIUIO ctg -
& 1

by =——=—1—
R 3

k|
B) JlaHo: tg &= —,7

Haiitu: cos o, sin o ctg =

Pemenwue: 1) 3anuiieM 0CHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
tg oo etge =1

L L
Bbipazum 13 Hero UCKOMyI0 (PYHKIUIO ctg &= rtg o= —17

tgo

2) 3anuiineM OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO
1

1+ tg? w=

cos? o
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1

Beipa3um u3 Hero uckoMyro QyHKLUIO cos x= 1 Trvtats

Tax xak kocunyc Bo || yeTBepTH oTpHuLaTenex, To oz w= — =—-——=—--=-0.8.

3) 3anuiireM OCHOBHOE TPUTOHOMETPHUYECKOE TOMKIECTBO

cos? ot 4sin® w=1

Beipa3uM 13 HEro HCKOMYI (DYHKIIHUIO sin = ++1 — cas?

Tak kak cunyc Bo || 4eTBEepTH MOJOKUTENBHBIN, TO sin o= /1 — 0,64 = /0,36 = 0,6.

(I)opMa NMpeacCTaBJICHUA pe3yjabTaTa: BhIIIOJTHEHHOC 3a1aHUC

Kpurepun oneHku:

Ounenka "oTau4HO" cTaBUTCS, ecnu paboTa BBINOJHEHA B TOJHOM O0BEME C COOJIIOJICHUEM
HEOOXOMMOM IOCIIeI0BATeILHOCTH JICUCTBUI; B OTBETE MPABHWIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

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

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BBHIMOJHEHA HE MOJHOCTHIO U 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISICT CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIE IOHATHSA TPUTOHOMETPHH.
IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BbIPAa:KeHH I

IIpakTyeckoe 3ansaTue Ne 20
«IIpeoGpa3oBanus TPUTOHOMETPHUYECKUX BhIpa:KeHUii. POPMYJIbI CJ/I0:KEHHS, YIBOEHHS.
®opmyJibl IPUBEAEHUD)

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

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[Ipy6 ymeHume CBOOOIHO ONEPHPOBATH MOHATHUSAMH: CTENEHb C IEJBIM IIOKa3aTelieM, KOPEHb
HaTypaJIbHOM CTENEHM, CTENEHb C PpAlUOHAIBHBIM II0Ka3aTeleM, CTENeHb C JCHCTBUTEIbHBIM
(BemiecTBEHHBIM) MOKa3aTeseM, Jiorapudm uncia, CHHYC, KOCUHYC U TAaHT€HC MPOU3BOJILHOTO YHUCIIA,

IIpy8 ymeHue cBOOOJHO oOmepUpOBaTh MOHATUSAMM: Trpaduk QyHKIMM, oOpaTHas (yHKIMA,
KOMIO3UIMS (QYHKUMH, JTUHEHHass (QyHKUMS, KBaapaTuyHass (QYHKUMs, CTeNeHHas (YHKIUS C LENIbIM
nokaszaTejieM, TpPUTOHOMETpUdeckue  (YHKIMH, OOpaTHblE  TPUTOHOMETpUYECKHe  (YHKIIHH,
MokasareibHass M Jorapupmuyeckas (QyHKIUH; yMEHHE CTPOUTh TIpaduKu (QYHKIHM, BBHIIOIHSITDH
npeoOpa3oBaHus rpauKoB GbyHKIH;
YMEHHE HCIOJIb30BaTh Tpapuku (GYHKIUM JUIsi M3Y4EeHHs MPOLECCOB M 3aBUCUMOCTEH IMpHU pelIeHUuu
3ajja4 U3 JPYruxX Y4eOHBIX INPEeIMETOB W U3 PEajlbHON >KU3HU;BBIpAXaTh (OpMYIaMU 3aBHUCUMOCTH
MEXly BEIMYMHAMY; yMeHue CBOOOJIHO ONEepHpPOBATH MOHITUSMHU: YETHOCTD
GyHKIIUH, TEPUOANYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh (DYHKILIUH, SKCTPEMYM
¢byHkuuu, HauOosplllee M HaWMEHbIIee 3HAUeHUS (YHKIMM Ha TNPOMEXKYTKE, YMEHUE MPOBOJIUTH
uccienoBanue QyHKIUY; YMEHHU €
UCMOJb30BaTh CBOMCTBa M rpaduku (QYHKIUN A7 pelieHus ypaBHEHHMH, HEpaBEHCTB M 3a7ady C
rmapamMeTpamMu; u300paXkaTh Ha KOOPAUHATHOMW IJIOCKOCTH MHOXKECTBA PEIICHHUI YpaBHEHHI, HEPABEHCTB
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U UX CUCTEM;
MarepuajnbHoe o0ecnieyeHue:
I/IH,Z[I/IBI/I,Z[yaJIBHI:Ie 3alaHuA, CIIPABOYHBIC MAaTCpUaJibl, KOHCIICKTLI J'IeKI_[I/II\/'I.

3aganmue:

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

1 24 T T
2. laHo cos o=~ gosf = — ;) mans oy oma f

1.Berunciure

Hatigure =inf« — 57,
ginle—fleogf +oosle —flaing

3.JlokakuTe TOXKACCTBO: corCa ) coxf —simle —aing — 107

IMopsiiok BbINOJIHEHHUSI PA0OTHI

1) 3anumuTe 3aJaHWEe W ONpeAeNuTe, KaKuMU (OpMyllaMd TPUTOHOMETPUU HYIKHO
BOCIIOJIb30BaThCA.

2) [Tpumenwure 3t HOPMYIHI.

3) YopoctuTe mosiyduBIIeecs BbIpakeHUe. BbrumcinuTe, ecinu 3TO0 HE0OXOAMMO, 3HauUCHUE
BBIPKCHHUS.

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

2it120% ¢ o2? 5% + coe2 020257

Pemenue:
cos7 1% pos20° + sinT 10 - sind6°

sim20® « pos25" + eos20" « sin25®

Hﬂﬂ PCUICHUA HAaM H606XOI[I/IMO HUCIIOJIB30BaTh q)OpMyHBI CJIOKCHMUA:
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. r . T
2. TaHo sin = 5 cosf = ] = D=
Hatigure =infe + 47,
Pemenue:  Jlns  pemieHHs ~— HAM  HY)KHO  HCIOJB30Bath  (OPMYJIy  CIIOXKCHHUS

sinfee + £ = sina * cosf + cose  sing

Ho HaM HeW3BECTHBI 3HaueHHA ros & H sing.

Haiiiem cHavaa 5TH 3HAYEHUSI, HCTIOIB3Ys OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIECTBO:
cos? o +sin® x=1

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

sinf = +.J1 — cos?

283 B4 15

=5
= — _—= = — = =
Tak kak xocunyc Bo |l yerBepTH oTpHuIaTeneH, To cox ||1 Py P e

o . 16 23 16 k] k]
Tak kax CHHYC B | YCTBCPTU MMOJIOKUTCIIbHBIU, TO sing = Jl s = |m——=

Talzs o 25 5

[ToacTaBuM HalifieHHbIC 3HAYCHHS B GOPMYITY M BBIYUCIIUM 3HAYCHUEC
sinee +5].
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85 85 8%

a 4
sinfec +8) = — o+

( 15) 3 32 45 13
17 5 5

T =

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

3.JIoKkaKuTe TOXKIAECTBO: b

Jloka3arenbCcTBO:

Beimuiiiem oTiepHO JIEBYIO YaCTh TOXKIECTBA U Mpeodpa3yeM ee, UCTIOIb3Ysl POPMYIIbI CIIOKEHUS:

gint=—Flcesf +ooale —fleing _ @nie-F+5 _ s

coale—F conf —ginle —Seing | coare—F+5  cooe = tg
tg o= tg o
ToxaecTBo JoKa3aHo.

Bo3moxeH u Apyroi croco0 J0Ka3aTelbCTBa:
gintz -Gl cosf +ooale —Seing _ (eine cosf —cose 2 f) cosf + 0 osw coBf +eine Sinfleng

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

PaCKpOCM CKOOKH U IIPpUBCACM HOI[O6HBIC cj1aracMbIC
sine - costf — cose - sing - cosP + cosa - cosf - sing 4 sine  sin®f sine o cost 8 + sine o sin kg

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

tg m=1fg ™
(I)opMa NnpeacTaBJICHUsA pe3yjabTaTa: BhIIIOJIHCHHOC 3a/laHNE

Kpurepun oneHku:

Ouenka "oTJaMYHO'" CTaBUTCA, €Clid paboTa BBHINOJHEHA B IMOJTHOM OOBEME C COOJIOJIEHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JEHCTBUIl; B OTBETE MPABUIBLHO M AKKypaTHO BBIIOJHEHHI BCe
3aUCH ¥ BBIYUCIICHUSI.

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

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

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BBHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISIET CIENATh MPABHIIbHBIX BBIBOJIOB.

Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUrOHOMETPUYECKUX BbIPAsKEHUH

IpakTuyeckoe 3anaTue Ne 21

«IIpeoOpa3oBanusi TPUrOHOMETPHUYECKHX BbipaxeHuii. [IpeoOpa3oBanne cymMmbl
TPUTOHOMeTpUYecKHX (pyHKIUH B nponssenenune. [IpeodpazoBanne npounsseaeHus
TPUTOHOMETPHYECKUX (PYHKIMI € CyMMY»

Heabr padorbl: HayunTbes mnpeoOpa3oBbIBaTH TPUTOHOMETPUYECKUE BBIPAKEHUS, HCIOIB3YS
TPUTOHOMETPHUECKUE (POPMYITBL.

BbinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

[Ipy6 ymeHme CBOOOIHO ONEPHPOBATH MOHATHUSAMH: CTENEHb C IEJNBIM IOKa3aTelieM, KOPEHb
HaTypaJIbHOM CTENEHM, CTENEHb C PpAlUOHAIBHBIM II0Ka3aTeleM, CTENeHb C JEMCTBUTEIbHBIM
(BelecTBEHHBIM) MTOKa3aTeneM, Jorapudm drciia, CHHYC, KOCUHYC U TaHT'€HC ITPOU3BOJIBHOTO YUCIA;
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IIpy8 ymeHue CBOOOJHO ONEpPHPOBATH MOHATHUAMH: rpaduk QyHKIUH, oOpaTHas (QyHKUHS,
KOMITO3UIMST (DYHKIWN, JMHEHHAs (YHKIWA, KBaJpaThdHas (YHKIHs, CTETeHHass (DYHKIUS C IEITbIM
mokaszaTrejieM, TpPUTOHOMETpudeckue  (yHKIMH, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
MokazaTenbHass W Jiorapudmudeckas (QyHKIIUU; yMEHHWE CTPOUTh Tpapuku (YHKIHMH, BBITOIHATH
npeoOpa3oBaHus rpauKoB GbyHKIHH;
yYMEHHE HCIHOJb30BaTh Tpaduku (QyHKIWI A U3ydeHUS MPOLECCOB W 3aBUCHMOCTEH NpPH pEIICHUN
3aad U3 JOPYruX Y4eOHBIX IMPEIMETOB W M3 PEaTbHOH >KHU3HU;BBIpAXaTh (OPMYITaMU 3aBHCUMOCTH
MEX1y BEINYHHAMU; yMeHHE CBOOOIHO ONEPHPOBATh MOHITUSMH: YETHOCTh
(GyHKINH, TEPUOTUYHOCTh (DYHKIMH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTH (DYHKIIUH, SKCTPEMYM
¢yHKMK, HawOoJbllee W HaMMEHbIIEe 3HA4YCHUS (QYHKIMM HA HPOMEXYTKE; YMEHHE IPOBOIUTH
ucclieIoBaHne (PYHKINH; YMEHHU €
UCTIONIB30BAaTh CBOMCTBa W Trpaduku (GyHKIMH 11 pelIeHUs YpaBHEHHH, HEPAaBEHCTB W 3ajad C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PEIICHUN ypaBHEHH, HEPABEHCTB
U UX CHCTEM;

MarepunanbHoe obecrnieyeHue:

WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MaTEPHAIbl, KOHCIICKTHI JICKIIHH.

3aganue:

o 172" —2ir42”
1. Haiinure 3HaYeHUE BBHIPAKEHHUSA: —

CoEra" — ¢ oada”
EatLan® — e coalia® — el kg (07—

TOLIC + &) by (90 + &) Ea It +)

2. YrpocTUTe BBIpa)KEHUE:

B2 +EHEE

3. JIoKaKHuTe TOKACCTBO: ———— = tgdn
IMopsinok BbINOJIHEHUS PAOOTHI
1) BanumuTe 3agaHMe W ONpEACTIMTe, KaKMMH (QOpPMYJIaMd TPUTOHOMETPHH  HY)KHO

BOCIIOJIb30BaThCSI.

2) Ipumenute 3T HOPMYJIBL.

3) Ynpoctute mONy4HBIIEECS BBIPAKEHHE. BBIYHCIUTE, €CITHM 3TO HEOOXOAWMO, 3HAUCHHUE
BBIPKCHUSI.

Xoa padoThI:

o 2" —sin22®
1. Haiigure 3HaYeHUE BBIPAKEHHUSA: —

co26a" — cos22”

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

o+ o —
coset + cosf = 2ros £ - cos 4
2 2
e =
rose — posf = —2zin " Sir >
o+ 0 —
sing + sing = 2zin £ - ros £
2 2
w+ f w—f
sing — sinf = Zros ' sin
2 2
Pemenmue:
a3 4 227 AEY — 227
SinA B — sin22® Zros 5 E 5 2c0545° - sin23° cos45° 4
= o o o - = . . = - = —ct, =
cosBA® — pos22° oo 6E" 4+ &2 68" — 22  _2gind5° . sin23® singds? 8
—25in 5 ' 5
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2011 CLAD" + e tElec— 13070 con160° — &)
-:'rg(Tz—r—n’j-crg T+ 'EE\?(?—R’)

2. YrpocTuTe BhIpakeHHUE:

[Ipu pemieHun 3TOro 3agaHus HYXKHO IPUMEHUTH (OpMyIbl nmpuBeAeHus. Jljis 3Toro BCIOMHUM
MHeMOHHYecKoe mpaBmwio: 1) HazBanue QpyHKIMU HE MEHSETCS, €CITU K apTyMEHTY 0 MPUOABISeTCs —N
uinm N,

Hazpanue ¢yHKIIMM MEHSIETCS, €ClIM K apryMEHTY o MpuOaBiseTcs —gn W ;—rn, n-

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

Pemenue:
sin{180° 4+ el tgloc —180°0 « eos(360° — &) —sing - tgo - cose coso coso cosooc SHA _
po I = ; ot — = " = i = = TiNnm
ctg(5 — o) ctgim +al - cos(5— a) g - otge * (—sing)  ctgn P coso

P& +200 36 +2M S &

3. JloKa)xuTe TOXISCTBO: = tg3a

FooE +corlE +oosie

Jlia peleHUss HaM HY>KHO BOCIIOJIB30BaThCs (opMylaMu MpeoOpa3oBaHUS CYMMBI U Pa3HOCTH
TPUTOHOMETPUUECKUX (DYHKIIUI B IPOU3BEIACHUE.

Pemienue:

BiE +ainde +eihbe
——————— =tgin
COSE +COSTE o E
BeimuiiieM oTieIpHO JICBYIO YaCTh TOXKJIECTBA U Mpeodpa3yeM ee, UCTIONb3Ys POPMYJIbI:
o O+Sm o-5o .
sing +2inde+2inie  Bine+sinie) +zinle | ZEMTTT OO HEMAR pigagcoag-2en+sinde

= = - £ = =
COSW+CofIE +C085  LCoPe+Co85e) +0omle EFM%'ED&%+FN!R’ CorIE o0ah—2 @) +ooRIE

Bocrnonb3yemcst 4eTHOCTBIO KOCHHYca tosl—e) = cose
sinde - cos 2ee + sinde sinde - (eosde + 1) sindo

= = = =itg3
cos3m ooz 2t + eos3n cos3e o (eosZe 4+ 1) cos3m a=

tgdo = tgdo
ToxkaecTBO JOKa3aHO.

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

Kputepun onenkmn:

Ouenka "oTAMYHO'" CTaBUTCSA, €ClM paboTa BBHIMOJHEHA B TMOJHOM O0BEME C COOJIOJIEHUEM
HEe0OXOIMMOM TOCTIEIOBATENBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJHEHBI BCE
3aIUCH ¥ BBIYMCIICHUSI.

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

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €CIM PadOTa BHIMIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISAECT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIBHO' CTaBUTCS, €CITM padOTa BHIMOJHEHA HE TIOJIHOCTHIO WK 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BBHIBOJIOB.

Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBaHue TPUTOHOMETPUYECKHUX BbIPAKEHU

IMpakTnyeckoe 3ansiTue Ne 22

ITocTpoenune rpadpukoB TPUrOHOMETPHYECKUX (PYHKIHUH € MCIIOJIB30BAHHEM Ie€OMEeTPHYECKHUX
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npeodpa3oBaHuii
Lean padoTbi: HaydanThest cTpOUTh rpauku TPUTOHOMETPUUECKUX (DYHKITHIA

BbinosiHeHue padoThl cOCOOCTBYET (POPMHPOBAHUIO

[TP65 ymeHue omepupoBaTh MOHATHAMHU: palMOHAJIbHAs (YHKLUS, ITOKa3aTelnbHas QYHKIHS,
creneHHast pyHKIus, Jorapupmudeckas GyHKIHs, TPUTOHOMETpHUYECKUE PYHKIUH, 0OpaTHbIe (pyHKINY;
yYMEHHE CTPOUTH TpadUKu M3y4eHHBIX (DYHKUIWH, UCTIONB30BAaTh I'paWKH NPH W3yYCHUU IMPOIECCOB U
3aBUCUMOCTEH, TpU pEIIeHUH 3aJad M3 JIPYTUX Y4eOHBIX MPEAMETOB W 3334 U3 PEaTbHON KHU3HH,
BBIpaXKaTh (OpPMyJIaMH 3aBUCHMOCTH MEX/y BETMUNHAMHU;

[Ipy6 ymeHue CBOOOIHO ONEpPHPOBATH MOHATHSAMH: CTEMEHb C IIENBIM IOKa3aTeJeM, KOpEHb
HATypaJlbHOM CTENEHH, CTENEeHb C pPAlUOHAJIBHBIM IOKa3aTelleM, CTeNeHb C JACHCTBUTEIbHBIM
(BelecTBEeHHBIM) MTOKa3aTeNeM, JOrapugM Juciia, CHHYC, KOCHHYC M TAHT€HC MPOU3BOIBHOTO YHCIIA;

[Ipy8 ymMeHme cBOOOTHO ONEpUPOBATH MOHATUAMH: Tpaduk QyHKIUMH, oOpaTHas QYHKIIUA,
KOMIO3ULUS (PYHKIUMHA, TuHEHHas (QyHKIUS, KBagpaTU4Has (QYHKIUS, CTerneHHas (QYHKIHS C LENIbIM
1OKa3aTeneM, TPUTOHOMETpHYeCKHe  (QYHKIHMH, OOpaTHblE  TpUTOHOMeTpudeckue  (yHKumm,
moKaszaTeinbHass W Jorapumuyeckas (QYHKIUH, YMEHHE CTPOUTh Tpadukd (YHKIHNA, BBITOIHATH
npeoOpa3oBaHUs rpadukoB GbyHKIM;
YMEHHE HCIOJB30BaTh Tpaduku (YyHKIMHA A W3YYEHHUsS MPOIECCOB M 3aBHUCHMOCTEH IPH PEIICHUH
3a7a4 M3 JPYruX y4eOHBIX NPEJIMETOB M W3 PEAIbHON >KU3HU;BBIpAXaTh (OpPMYITaMH 3aBHCUMOCTH
MEXy BEIMYMHAMHU; yMeHHue CBOOOJIHO ONEPHPOBATH MOHITUSMHU: YETHOCTD
(GYHKIMH, TEPUOAUYHOCTh (DYHKIIUH, OTPAaHUYCHHOCTh (YHKIMH, MOHOTOHHOCTh (DYHKIIHH, SKCTPEMYM
¢byHnkuuu, HawOoJpIIee W HaWMEHbIIee 3HAUYCeHUS (YHKIMHM Ha TPOMEXKYTKE, YMEHHE MPOBOIUTH
uccienoBaHne GpyHKINY; yMEHHE
UCTOJB30BaTh CBOWCTBa M rpaduku (QYHKIUH A0 pelmieHus YpaBHEHUH, HEPaBEHCTB M 3a/ad C
napameTpamu; U300pakaTh Ha KOOPJMHATHOM INIOCKOCTH MHOXKECTBA PEIICHHUI YpaBHEHHI, HEPAaBEHCTB
U MX CHCTEM;

MarepuajbHoe obecnedeHne:

WupuBuyanbHbIEC 3aJaHAS, CIIPAaBOYHBIE MaTEPUAITbI, KOHCTIEKTHI JICKITHI.

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

IMopsinok BbINoJIHEHUs PadOTHI:

ITpu noctpoeHnu rpaduka Hy>KHO BOCIIOJIb30BATHCS MPEOOPa30BAaHUSIMU TPaPHUKOB.

1.y = f(xX) + b — rpapux ¢ynkuuu nomywaercs u3 rpadpuka ¢yukipm Yy = f(X) myrem
napajuieIbHOrO MepeHoca 3Toro rpaduka Ha BenuuuHy Baoibs ot OY. Ilpu atom, ecnu b>0, To rpadux
¢bynkiun f(X) + b pacmonaraercs Boiie rpaduka Gynkuuu f(x), ecau b<0, To HIKe 3TOTO rpaduKa.

2.y =f (X + b) — rpaduk dynkumu momydaercst u3 rpaduka GyHkuuu y = f(x) ¢ momoruipro
MapajuieIbHOTO MEepeHoca 3Toro rpaduka Ha BenuuuHy b Brois ocu OX, npu 3toM, eciu b>0, To casur
BJIEBO, a ecyiu b<<0, TO CABUT BIPaBO.

3. y =-f(X) — rpaduk cummerpuuer rpaduky y = f(x) orHocuTensHO ocu OX

4.y = a f(x) — rpadpuxk ¢ynkuum mnomydaercs u3 rpaduka ¢yHkuumum y = f(x) ¢ momoruipro
pacTspKeHus WK cxaTus rpaduka no ocu OY nponopiuoHanbHO KO3 OULHMEHTY a, TPUYeM,

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

5.y = fla x) — rpadpuk QyHKuM noiydaercs u3 rpadpuka QyHkmuu y = f(X) ¢ momoIpo
pacTsHKeHUs WK CKaTHsl BAOJIb oc OX MpONoOpHIUOHANBHO KOAPOHUIUEHTY @, IpudeM, eciu, a > 1, To
rpaduk cxxumaetcs B a pas, eciau 0 < a <1, To pactsarusaercs B 1/a pas.

6.y = | f (x] - JUI TIOCTPOEHUS 3TOro rpaduka HY)KHO MOCTpOUTh rpaduk pyHkuuu y = f(x) u
0T00pa3uth oTHOCUTENBHO ocu OX Te yacTu rpadurka, KOTOpbIE PacoIOKEHbl HUKE ITOU OCH.
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npu

[Tocne moctpoeHus rpaduka NpoBeANUTE UCCIIE0BaHUE (PYHKIUH IO 001IeH cxeme.

Xoxa paGoTsl

[ToctpouTts rpaduk GyHKIMHU ¥ = Zros(x+ ;—r]. 3amucarb CBOMCTBA 3TOM (DYHKIIMH.

Cuauazna noctpouM rpaduk QyHKINH ¥ = cosx

[Tepenecem rpaduk GyHKIMHU ¥ = cosx Hag BJeBO. [lomyunm rpaduk GyHKINH y = cos(x + ;—r].

Pactsinem rpaduk nonyuuBiieiics ¢yHkuuu B 2 pasza Buosb ocu Oy.

B\

y= Zcos(x+£]
3

Hccnenyem dyHKImIO Mo oomei cxeme:

D(y)=R;

E() =[-2; 2]

y =0, mpu X=n/6 + ntn, n € Z,

OyHKIMs 001Iero BUaA.

DyHKIUA

X € (2n/3 + 2mn; 5n/3 + 2mn) -

akrownE

npu x € (-n/3 + 27n;2 /3 + 27n) — GyHKIMS yObIBaCT;

6. (-n/3 + 2nn; 2)

(2n/3 + 27tn; -2) — min;

7. T=2n.
®opma npeacTaBIeHus Pe3yJibTaTa: BHIIOTHEHHOE 3aJaHHe

Kputepun onenkn:

HEMOHOTOHHaI,
byHKIUSA BO3PAcCTaeT;

- max;

Ouenka "oTJaMYHO'" CTaBUTCA, €Clid paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIMMOM TOCIEIOBATENBHOCTH NEHCTBHUIl; B OTBET€ MPAaBUIBHO W aKKypaTHO BBIMOJIHEHBI BCE
3aIUCH ¥ BBIYUCIICHUSI.
Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUSA K OLIEHKE "OTJIMYHO", HO JOMYIIEHbI
2-3 HemoueTa.
Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJIHCHHOW YaCTH TaKOB, YTO IO3BOJIAECT IMOJYYUTh MPaBUIIbHBIE pPE3yibTaThl U BBIBOJBI; B XOJI€
MPOBEJICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.
Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH paOOTHI HE MO3BOJISIET C/IENaTh PABHIBHBIX BBHIBOJIOB.

Tema 2.2 Tpuronomerpnyeckne ypaBHeHHsI 1 HEPABEHCTBA

IIpakTnyeckoe 3ansaTue Ne 23

«IIpocreiimine TPUTOHOMETPHYECKHE YPABHEHUSI M HEPABEHCTBA»

Ieab padorbl: HayunThcs pemars npocTeie TPUrOHOMETPUUECKHE YPABHEHUS.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHUIO:
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[1P63 ymeHue omepupoBaTh MOHATUSAMH: palMOHAJIbHBIC, HpPpAIMOHAIBHBIE, ITOKA3aTENIbHBIE,
CTENEHHbIE, JOrapu(pMHUUECKUE, TPUTOHOMETPUYECKHE YPABHEHUS M HEPaBEHCTBA, MX cucTeMsl;IIpy6
yYMEHHE CBOOOJHO ONEPHPOBATH MOHATHUSMH: CTENEHb C IEJBIM IOKa3aTesieM, KOPEHb HaTypajJbHOU
CTENEHH, CTENEHb C DPALUOHAIBHBIM I[OKAa3aTeJIeM, CTENEeHb C JEHCTBUTEIbHBIM (BELIECTBEHHBIM)
rokasaresem, Jorapudm yncia, CHHYC, KOCHHYC U TAHTC€HC TPOU3BOJILHOTO YHCIIA;

[1Py7 ymeHue onepupoBaTh NOHATUAMU: TOXIECTBO, TOKIECTBEHHOE IIPe00pa3oBaHNUe, ypaBHEHHUE,
HEPaBEHCTBO, CUCTEMa YPAaBHEHUI M HEPABEHCTB, PABHOCHJILHOCTh YPAaBHEHUI, HEPABEHCTB M CHCTEM,
palroHaJIbHbIE, UppaloHaJIbHBIE, HIOKa3aTesbHbIE, CTEIIEHHBIE, JorapupmMuuecKue,
TPUTOHOMETPHUYECKUE ypaBHEHUS, HEPABEHCTBA U CHCTEMbI; YMEHHE PEIIaTh YPaBHEHUS, HEPABEHCTBA U
CHCTEMBI C IOMOIIBIO PA3JINYHBIX IPUEMOB; peIllaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMETPOM;
NPUMEHATh YPaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI JUISl PEIICHUS MaTEeMaTHYeCKUX 33734 M 33734 M3
pa3nuyHbIX 001acTeil HAyKU U pealbHOM KU3HH;

[Ipy8 ymeHue CBOOOJHO ONEpPHPOBATh MOHATUSAMH: Tpaduk QyHKIMH, oOpartHas QyHKLHS,
KOMIO3ULMS (DyHKUMM, JuHEeHHas (QyHKUUS, KBagpaTU4Has (YHKIUsS, CTeleHHas (QYHKIMS C LEJbIM
mokaszatejieM, TPUTOHOMETpudeckne  (yHKIHMHM, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
HoKaszaTejabHass M Jorapugmuueckas (QyHKUUU; YMEHHME CTPOUTh TIpaduku (QYyHKIUM, BBINOIHATH
npeoOpa3oBaHus rpauKoB GbyHKIHH;
YMEHHUE HUCHOJIb30BaTh Ipaduku (YHKUUH JUId M3y4eHHs MPOLIECCOB M 3aBUCUMOCTEH NpU pELICHUU
3aad U3 JPYruxX YYeOHBIX IMPEIMETOB M M3 PEATbHOHN JKW3HU;BBIpAXKaTh (OPMYIaMHU 3aBUCUMOCTH
MEX]y BEJIMYMHAMU; yMeHHue CBOOOJIHO ONEpPUPOBATH MOHITUAMU: YETHOCTh
(GyHKINH, TIEPUOIUIHOCTh (DYHKIMH, OTPAHUYCHHOCTh (DYHKIIMHM, MOHOTOHHOCTH (DYHKITUH, SKCTPEMYM
¢byHkuuu, HauOoJiplllee M HauUMEHblee 3HAaueHUs (YHKIMM Ha TNPOMEXYTKE, YMEHUE IPOBOIUTH
uccienoBaHue QyHKIUY; YMEHHU €
UCNOJb30BaTh CBOMCTBa M rpaduku (GYHKUMH Ui pelleHUs ypaBHEHUH, HEpaBEeHCTB M 3aJady C
rnapameTpamu; u300paXkaTh Ha KOOPAUHATHOM IJIOCKOCTH MHOXKECTBA PEIICHHUI YpaBHEHHI, HEPABEHCTB
U UX CUCTEM;

MaTtepuajbHoe obecnieyeHue:

WnauBuyanbHble 3aJJaHUs, CIIPAaBOYHbIEC MAaTEpUaIIbl, KOHCIIEKTHI JICKIU.

3apanmue:
PGHH/ITG TpI/IFOHOMeTpI/ILIeCKI/Ie ypaBHeHI/IfI:
1) cos3x =10
. Ty
2) sm(Zr - ;_) =-1

3) stgl{ax +7) = —3

4) ctg (2x+§) = —?

5) sindr - cos3x + cosdy - zindr = %

ITopsinok BbINOJHEHHS PadOTHI:

1. 3anucate ypaBHEHHE U ONpPENEIUTh, K KAaKOMYy BHUAY OHO OTHOCUTCS U Kakod Qopmyion
HE00XO0AMMO BOCIIOJIb30BAThCS.

2. Pemmnth ypaBHEHHE.

3. 3amucartb OTBET.

Xon paborsr:
Pemmre TpuroHoMerpuueckrie ypaBHEHUS:
1) sindx =10

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

r=wrn NESZ
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ax = mn,nes |
b
¥ = "9, HEE

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

9T0 YpaBHCHHUEC OTHOCUTCA K YaCTHBIM ClIydasM, IIO3TOMY KOPHH HAXOIATCA II0 (bopMyne

r=xw+:2ZEn MNESZI

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

e
r=—+4—n nes
15 + "

o am 2w -
TEET: X ==+ — 1. 7E
15 5

3) deosdxr=-1

L
Pasnennm 00e gactn ypaBHeHust Ha 2. [loiy4um ypaBHeHHe: cosdx = — 7.

1

OTO ypaBHEHHE HE SBISICTCS YACTHBIM CiydaeM, & = —..|a| < 1. [loaTomy OHO MMeeT pemieHue,

KOTOPOE HaXOJUTCS 10 hopmyiie: x = tarceosn + 2w, ned
Jxr = tarccos(— %'_) + 2mn, nes
Jxr = 4w — arccos %__) + 2mn, mes
3% = dim — ) + 2mn, neZ
3x =izTﬂ+ 2w, nes
mo o

xr= i?+ 5 nES

T NE]

4) tgfoe-3)=-2
ypaBHeHI/IC HMECT PCHICHUC, KOTOPOC HAXOAUTCA 110 (I)OpMy'J'IeI r = pretgo + W, neE

™ 3
6x—¥=m"ctg ey + nEd
DOyHKIHSA ¥ = erotgx HEYETHAS, TIOOTOMY arotg (—x) = —orotgi,

o]

B — L—r = —aircty Tﬂ+ T, NeS

T T
i -3 = —E+m*1, HES

T T
fxr = —E+;+m*1, NES
T
il —E+1rm, nES

T T
r=—+4-1, nes
?2+s !

T

OTERT: r = E+Eﬂ, NES

o]
5)castir - cos3x + sinfix - sindx = r
Buanm, 9To 1€ByI0 4aCcTh MOKHO CBEPHYTH IO (JOPMYIIaM CIIOKECHUSI:

coslee + ) = cose - cosf F sine - sinf

E]

fr — 3r) = —
cozlbr — 3x) >
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V3
cog dx = ?

Tenepr ypaBHEHUE SBISETCS NPOCTEUIIMM M €ro KOPHH HaxXomsaTcsa 1o  (dopmyre:
¥ = +orecosn + 2TN, NES .

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

Jx =ig+ 2T, NES

I=_E+Tﬂ, nes
o0 +1IT i i
TBET.I—_lE-l- S WP E.

(I)opMa NMpeacCTaBJdCHUA pe3yjabTaTa: BhIIIOJIHEHHOC 3a1aHUC

Kpurepun oneHku:

Ounenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBINOJIHEHA B TIOJHOM O0BEME C COOJIFOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHUA.

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

Ounenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid padOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MMOJYYUTh NPAaBUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeJICHUS pabOThI ObUIH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIBHO' CTaBUTCS, €CJIU pab0Ta BBHIMOJHEHA HE TOJHOCTHIO WM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 2.2 Tpuronomerpnueckne ypaBHeHHs U HEPaBEeHCTBA
IIpakTyeckoe 3ansaTue Ne 24
«Tpuronomerpuyeckue ypaBHeHHsI M1 METOABI HX PELLICHHUS»
Henab padorer: HayunTscs pemars TPUrOHOMETPUYECKUE YPABHEHHUS.

BeinosiHenne padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

[1Py7 ymeHme oneprpoBaTh MOHATUSIMU: TOXIECTBO, TOKIECTBEHHOE TIpeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMa YPABHEHUIH M HEPABEHCTB, PABHOCHIBLHOCTh YPAaBHEHH, HEPABEHCTB U CHCTEM,
panroHaIbHbIE, UppanroHaIbHbIE, noKa3aTeJbHbIE, CTETICHHBIE, JorapupMHIEcKue,
TPUTOHOMETPUUYECKUE ypaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHE PEIIaTh YPaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JIMYHBIX TPUEMOB; PEIIaTh YPaBHEHUS, HEPABEHCTBA U CHCTEMBI C TIapaMETPOM;
IPUMEHATh YPaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI JUIsl PEIICHUS MaTEeMaTHYeCKUX 33734 M 33134 M3
pa3IMYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

IIpy8 ymeHue cBOOOJHO ONEpUpPOBATh MOHATUSAMH: Tpaduk QyHKIMH, oOpaTHas ¢QyHKUHS,
KOMITO3UIUS (PYHKUIMM, JWHEHHas (QYyHKUMs, KBaJapaTuyHas (YHKIUS, CTENEHHas (QYHKUMS C ILEJIbIM
nokaszaTejieM, TpPUTOHOMETpUdeckue  (YHKIMH, OOpaTHblE  TPUTOHOMETpUYECKHe  (YHKIIHH,
noKasareiabHass M Jorapupmudeckas (yHKIUU; yMEHHE CTPOUTh TIpaduku (QYHKIUH, BBITOIHATH
npeoOpa3oBaHus rpauKoB GbyHKIH;
YMEHHE HWCIOIBh30BaTh Tpaduku (QYHKIHMN JUTSI U3YYSHHs TPOIIECCOB M 3aBHCUMOCTEH TPH pelIeHHH
3ajja4 U3 JPYruX Y4eOHBIX IMPEIMETOB M M3 PEANbHOM JKU3HU;BBIpaKaTh (OPMYIaMHU 3aBUCHUMOCTH
MEXy BEIIMIHHAMHU; yMEHHe CBOOOJIHO OTEPHPOBATH MOHITUSIMHU: YETHOCTD
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(GyHKINH, TEPUOIUYHOCTh (DYHKIIMH, OTPAHUYCHHOCTh (DYHKIIMHM, MOHOTOHHOCTb (DYHKITUH, SKCTPEMYM
¢byHKMKM, HawOoibllee W HaWMEHbIIEe 3HA4YeHUS (QYHKIMHM Ha IPOMEXKYTKE; YMEHHE HpPOBOANTH
uccleioBaHue (PYHKINH; YMEHHU €
UCTIONIB30BAaTh CBOMCTBa W Tpaduku (yHKIMH A7 pelmeHWs YpaBHEHHUH, HEpaBEHCTB W 331a4 C
napameTpamu; u300pakaTh Ha KOOPAMHATHON INIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHHI, HEPABEHCTB
U UX CHUCTEM.

MarepunanbHoe obecrnieyeHue:

WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue:

Pennre TPUTOHOMETPHYECKHE YPABHEHHUSL:
1) 2sin’x —3sinc +1=10

2) Bsinlx 4 feasr —3 =10

3) btgir+tgxr—1=10

4) sindx + sin3x = 0

5) eos?(w —x) 4+ Beoslm+ )+ 7 =10

Ilopsinok BbINOJHEHHS padOThI:

1. 3anummre ypaBHEHHE M OIpEJENuTe, KakUM CIIOCOOOM YypaBHEHHME BO3MOXKHO CBECTH K
MIPOCTEUIINM YPABHEHUSM.

2. Ecnu Heo6XouMO, BBEJUTE HOBYIO MEPEMEHHYIO M DPELINTE ypaBHEHHE OTHOCHTEIBHO 3TOM
nepemeHHo. llocime pemieHus ypaBHEHHST C HOBOM IIEPEMEHHOM BEPHHUTECh K 3ameHe. JomKHO
IIOJIYYUTBCSL NPOCTENIIEE TPUTOHOMETPUYECKOE YPAaBHEHUE, PEIIUMB KOTOPOE, MOJYyYUM KOPHH JAHHOIO
ypaBHeHus. [loMHHTE, YTO, €ClIM ypaBHEHHE COACPKUT (PYHKUUM ¥ = tgx,y = ctgx, TO HEOOXOJUMO
y4ecTh UX 00JIaCTh OIPENEICHHUS.

3. Ecnu ypaBHeHHE MOKHO NPEACTaBUTb B BHUJEC IPOM3BEAECHUS HECKOJIbKUX MHOXHTENEH, U
IIpaBas 4acThb PaBHA HYIIO, TO PA3JIOKUTE JIEBYIO YaCTh HAa MHOXKWTEIW M HCIIOJIb3YH MPAaBWIO, KOTIA
MIPOU3BEICHUE paBHO Hym0. [IpUpaBHAB KaKAblii MHOMXWTEIb K HYJIIO, IIOJIYYUM HECKOJIBKO
MIPOCTEHIINX YpaBHEHHH, KOTOpble HEOOXOIMMO PEIINTh, YUUTHIBas 00JaCTh JOMYCTUMBIX 3HAUEHUH.

4. 3anummure OTBeT.

Xoa pa0doThI:

Pemnre TpuroHomeTpuuecKue ypaBHEHHUS:

1) 2eos®sx +ecosxr =1

Pemenue:

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

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

IlepeneceM | B neByr0 4acTh U MOJYYUM MOJTHOE KBAIPATHOE YPaBHEHHE

24t —1=0
D=1-4.2.{-1) =9, D=3
-1-3 1
ty =——= —1;
t 4
-14+3 2 1
g =————m——=—= -
: 4 4 2
BepHemcs k cTapoii mepeMeHHOM:
rosy = —1 WU cosxr = 3

HOJ'Iy'—II/I.HI/I aBa HpOCTeI\/'IHH/IX TPUTOHOMCTPUYCCKHUX YPABHCHUA, IEPBOC OTHOCUTCA K YaCTHBIM
cllydasimM, a BTOpoe peraercs 1o ooueit popmyne. Pemmm ux.
1Deose =—1
r=w+4+ imn, nMek
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=1
2)cosx = ”

¥ = +oreros E+ 2w, NES
T
r= i§+ 2mn, neL
OTEeT x = X+ 2mn, x = ig+ 2, nes

2) 2eastr 4 simr —1=10

Pemenue:

DTO ypaBHEHHE COJCPKHUT pa3HOMMEHHBIE (YHKIIMH, IIO3TOMY Cpa3y BBECTH HOBYIO IEPEMEHHYIO
HE TOJIYYHTCS.

BOCHOJ’II—:?:yeMCfI OCHOBHBIM TPUT'OHOMCTPHUUYCCKUM TOXICCTBOM H BbIPpa3uM OAHY (bYHKI_II/II-O qepes
ApYyryto:

coslx+sintr =1

cosly = 1 — zinly

201 —sin'x) +sinr —1 =10

2—2zin®r4 zine —1 =10

—2sin'r+sincr+1=10

2einly —sine —1 =10

910 YpaBHCHHE C IIOMOIIbIO BBCIACHUMA HOBOM HepeMeHHOI‘/JI MOXHO IIPUBECTH K PCIICHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

[lyctp sinx = t, TOr/a Hallle ypaBHEHUE IPUMET BUM;: 2t —t —1 =10

D=1-4.2.{-1) =8, D=3

1-13 1
W=y Ty
1+3 4
=y =3
BepHeMcs k cTapoli IepeMEHHOM:
sinx = 1 UIIN s = — =,

?
Hoﬂqu/IHI/I aBa HpOCTCP’IHIHX TpI/IFOHOMeTpI/IIIeCKI/IX ypaBHeHI/ISI, HepBoe OTHOCHUTCA K YaCTHBIM
CilydasM, a BTOPO€ PEeIaeTcs 1o odmen Gopmysie. Pemmm nx.
1) sinr =1 ::::;—r+2m~1,nfz

2) sinx = —i. 2= (=1 oresin (—i) +wn, el
"
= (—1" (_E) + mn, NES

T
xr= [—1]“+1€+1rm. nES

T T
OTBeT: X = §+ 2mn, x = [—1]"+la+ T, HES

3) Setglx—fBetge+3=10

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

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

YuuteiBaem O/13 = # mn, ned

St —8t4+3=10

D=64—-4.5.3=4 D=2
i B
™o T
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B+

CET

BepHemcs k ctapoii IEpeMEHHOM:

ctgxr =1 U ctgx = 0.0,

Pemnm ux.

Deotgxe =1 r=uwrectgl +mnoneEd = L—r+ L PES

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

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

4) cosZx + rosdx — cosdx =10
Pemenue:
Hcnons3ys GopMyIisl IpeoOpa3oBaHusl CyMMBl M Pa3HOCTH (DYHKLMH B NPOU3BENCHHE, Pa3IOKUM

IMpaByIO YaCTb YPABHCHUA HAa MHOXUTCIINU:
2 44

2roz oz # —ros3xr =1

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

2e053x rcosdy —eos3x =0

rosdxiZeos2x — 1) =10

cos3x = 0 WK 2eps2x — 1 =10

HOJ'Iqu/IHI/I JaBa HpOCTCfIIHPIX TPUTOHOMCTPUYUCCKHUX YPABHCHUA, IEPBOC OTHOCUTCA K YACTHBIM

CIIydasiM, a BTOpOe pemnraercs 1o obuei popmyse. Pemim ux.

Deos3x =0 2)2eos2x —1 =10
w _
Jxr = §+ WL, MES 2eosax _11
T X -
= —4 —9,MEE cos2x >
3 T
2r = ig + 2w, HMES
T
xr = ig+ T, NES

T T T
OT‘BET::L':E-F;?I, :r=i;+m nES

5) ESiﬂzfn—x]+5cns(!Tw—xJ+2 =10

Pewrenne:

CHayasna Hy)KHO IPUMEHUTH (POPMYIIbI IPUBEEHUS: sin’lm — x) = sin’x

cos (3; - ) = —sinr

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

DTO ypaBHEHHE C TOMOUIBIO BBEJICHHS HOBOW NEPEMEHHON MOXXHO TIPUBECTH K PEIICHHIO
MPOCTEUIINX TPUTOHOMETPUUECKUX YPaBHEHUH.

[TycTh sinx = t, TOrAa Hallle ypaBHEHUE NPUMET BUA: 2¢% — Gt + 2 =10

D=25-4.2.2=9, D=3

5—3 1

fL=——=—=;
t 4 2

S5+3 8 5

tp =— =—=

P4 T4

BepHemcs k cTapoii mepeMeHHOM:

sinme = % 150305 sine = 2,

1)sine = % x = [(—11"aresin & + mn, nes 2)sinx = 2 YpaBHEHHE HE UMEET PEIIeHU, T.K. 2 = 1
r= (-1 E +

OtBet: x = (—1)"=+mn,
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®opma npeacTaBJeHus pe3yIbTaTa: BHIIIOJIHEHHOE 3a/1aHNE

Kputepun onenkn:

Ouenka "oTJMYHO'" CTaBUTCA, €ciid paboTa BBHIMOJHEHA B IMOJTHOM OOBEME C COOJIOIEHUEM
HEO0OXOIUMOM TIOCTIEOBATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpPaTHO BBIIIOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

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

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTW TakKOB, YTO IO3BOJISIET MOJYYUTh NPaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

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

Tema 2.2 TpuronoMerpudeckue ypaBHeHUsI 1 HEPABEHCTBA
IIpakTuyeckoe 3ansaTue Ne 25
«Tpuronomerpuyeckue ypaBHeHH s
Heawb padotbl: HayuuThcs pemarh OAHOPOIHBIE TPUTOHOMETPUUYECKUE YPaBHEHUS.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1Py7 ymeHue oneprpoBaTh MOHATUSIMU: TOXIECTBO, TOKIECTBEHHOE TIpeoOpa3oBaHue, ypaBHEHHUE,
HEpaBEHCTBO, CUCTEMAa YPABHEHUI UM HEPABEHCTB, PABHOCUJIBLHOCTh YPAaBHEHUIl, HEPAaBEHCTB M CHUCTEM,
panroHaIbHbIE, UppalroHalIbHBIE, NoKa3aTeJbHbIE, CTETICHHBIE, Jorapu(pMHUECKueE,
TPUTOHOMETPUUYECKUE YpaBHEHUs, HEPABEHCTBA U CUCTEMbl; YMEHHE pPEIIaTh YPaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JIMYHBIX TPUEMOB; peIllaTh YPaBHEHHUs, HEPABEHCTBA M CUCTEMEBI C ITAPaMETPOM;
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 (QYHKUMH, JMHEHHas (QYHKUMS, KBaJpaTHUyHas (QYHKIMs, CTENeHHass (QYHKIUS C LEIbIM
nokaszaTejieM, TpPUTOHOMETpudyeckue  (yHKIMH, OOpaTHble  TPUTOHOMETpUYecKHe  (YHKIIMH,
MoKasareiabHass M Jorapupmuyeckas (yHKIUU; yMEHHUE CTPOUTh TIpaduku (QYHKIUM, BBITOIHATH
npeoOpa3oBaHus rpaduKoB byHKIUi;
YMEHHE HWCIOIb30BaTh Tpaduku (QYyHKIHN JUIST U3yYSHHs TPOIECCOB M 3aBHCUMOCTEH TMpPH pelIeHHH
3ajjad U3 JPYruX Y4eOHBIX MPEIMETOB U M3 PEANbHOM JKM3HU;BbIpaXaTh (OpMyIaMHU 3aBHUCUMOCTH
MEXy BEIIMYHMHAMHU; yMeHHue CBOOOJIHO OTEPHPOBAThH MOHITHUSMHU: YETHOCTD
(GyHKLINH, TEPUOIUYHOCTh (DYHKIIMM, OTPAHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢byHknuu, HawOoIbIllee W HaWMEHbIee 3HA4YeHUS (YHKIMM HAa TPOMEXKYTKE, YMEHHE MPOBOIUTH
ucclieioBaHue QPyHKIUHY; YMEHHU €
UCTIOJB30BaTh CBOWCTBa W rpaduku (QYHKIUH A0 pemieHus YpaBHEHWH, HEPaBeHCTB W 3amad C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHHUH, HEPABEHCTB
U MIX CHCTEM.

MarepunanbHoe obecrniedeHue:

WuauBuyanbHbIC 3aJaHNS, CIIPAaBOYHBIE MAaTEPUATbl, KOHCTICKTHI JICKITHIA.

3aganue:
Pemnre TpuronomeTprueckue ypaBHEHHUS:

1) sin®x — Ssing - cosx + deasic =0
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2) Tsin’x —dsindx + cos’x = 00

3) fisin®x — Asing - cosx —eostx =1

4) Seas?x 4 Isiny - cosx 4 Zsin’y = 2

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1.YcranoBure, SABJISIETCS JIU YPaBHEHUE OJTHOPOIHBIM.

O0HOPOOHBIMU MPUZOHOMEMPUUECKUMU YPABGHEHUAMU HA3LIBAIOMCI VPABHEHUS BUOA.

nsite + beosx =0

asin’y 4+ bros®x 4 crine ccosx =10

2. Ecnu ypaBHEHUE SBISIETCS OJJHOPOIHBIM YPABHEHHEM IIEPBOTO MOPSIIKA, TO pasfenure o0e yacTu
ypaBHEHUS HA cosx * 0 uwma sinr + 0

3. Ecnu ypaBHEHHE SBISETCS OAHOPOJIHBIM YPaBHEHUEM BTOPOTO MOPSIKA, TO PA3ACIUTE 00€ YacTh
YpaBHEHUS HA coslx # 0 wma sin®x = 0.

4. BBenuTe HOBYIO IEPEMEHHYIO U PEIINTE YPAaBHEHUE OTHOCUTEIBHO 3TON EPEMEHHOM.

5. BepHuTech K cTapoil mepeMeHHON U PelnuTe MOTYyYUBIINECS TPOCTEHIITNE TPUTOHOMETPUICCKIE
YpaBHEHUS.

6. 3anuImTe OTBET.

Xox pabdoThI:

Pemure TPUTOHOMCTPUYCCKNEC YPABHCHUSA:

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

Pemenue:

VYpaBHeHHE SBISIETCS OJHOPOJIHBIM TPUTOHOMETPUUYECKUM yYpaBHEHHUEM BTOPOro mnopsjaka. YToOsl

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

_ +3=0
cosx cosix
3HaeM, 4To % = tgx. 2tglx —Stgr+3=10

Beenem HOBy1O nepemennyro. IlycTe tgx = t. TOr/a Hallle ypaBHEHUE NPUMET BU: 2¢% — S5t + 3 =10
VuaureiBaem O/13: x = ;_r_'_ N, NEE.

24P —5t+3=0

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

flzﬂz

BepHeMcs k cTapoli IepeMEHHOM:
tgr =1 mm tgr =15

1) tgx =1 x = oretgl +mn, nel r= L—r+ TN, NES
2) tgx =1,5 x = oretgl S+ wn nel

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

2) dsintx — IsinZx + 2rostx =10

CHayana npeobpa3zyeM apryMeHT , UCIIONIb3ys (pOpMyIIbl ABOMHOIO apryMeHTa: sindix = dsiny - cosx,
dzin’x — fisiny - cosy + 2eostx = 0

VYpaBHeHHE SBISIETCS OJHOPOJIHBIM TPUTOHOMETPUUYECKHUM ypaBHEHHUEM BTOPOTo Mopsjaka. UToOb

€ro pelInTh, pa3feauM o0e 4acTu Ha sinx = 0.
doin®y  fsine rcory 2eosii

— + =
sintx sintrx sin i
[ et g
_— — z =
3HaeM, 9T0 _— = ctgx 4 — frtgx + 2etgix =10
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BBenem HoBytO niepemenHyto. IlycTh ctgx =t, TOr[1a Hallle ypaBHEHUE IPUMET BU; 22 — 6t +4 =10
VYuuteiBaem O/13: x # wn, nel.

2P —Bt+4=10

D=36—-4.2.4=4 D=2

B=2
ty=—=
L™ 4

B+2
tn =— =
T g

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

Detgz =1 x = orectgl +mn, ned x= E+ T, nel
2)ctgx =2 ¥ = eretg? + mn, nesd

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

3) Zsin’ix+ Ssiny - cosx + costy =4
Pewrenue:
ypaBHeHI/Ie IOKa HEC ABJIICTCA OJHOPOAHLIM, T.K. B HpaBOfI YaCTH €ro BMCCTO HYJIA CTOUT 4.

HepeHeceM 4B IIpaByr0 4aCTb U IPUMCHHUM OCHOBHOC TPUTOHOMETPHUUICCKOC TOKICCTBO!
2zin’x + Sxirer - cosx + eosty — 4oty + sin®x) =0
25in’x + Sxirer - cosx 4 costx — doosty — dsinlx =10

—2sin®x + Ssing - cosx — 3c0s%x =0
YpaBHeHHE Tenephb SABIAETCA OQHOPOAHBIM TPUTOHOMETPUYECKUM YPAaBHEHHEM BTOPOIO MOPSIKA.
YTo0bl €ro penuTh, pa3faeauM o0e YacTi Ha cos®x # 0.
. o
e e
—2tglx+ Stgr —3 =10
2tglx —Stgr +3 =0
BeneMm HoByt0 nepemenHyto. IlycTe tgx =t, TOr/a Halle ypaBHEHHUE IPUMET BUJ;: 2t* — 5t + 3 =10
VuureisaeMm OJ13: x # ;—r+ wn, nez.

22 —5t+3=10
D=25-4.2.3=1+D=1

-1
t = ke 1
=gy

4
BepHemcs k cTapoii mepeMeHHOM:
tgr =1 mm tgx =10

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

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

4 5co5° x 4+  3sinr - cosx 4+ Gsin’x = 5
YpaBHeHI/Ie IOKa HEC ABJIICTCA OJHOPOAHLIM, T.K. B HpaBOﬁ YaCTH €ro0 BMCCTO HYJIA CTOUT 5.
[Tepenecem 5 B mpaByro 4acTh ¥ MPUMEHUM OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO:
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Scosx + 3sing - cosx + 6sinly — Seoslx — Ssinfx =0
Asing ense + sinfr =0

BriHeceM 00IIMil MHOKUTEND 32 CKOOKH: sinx (v Fcosx + sirc ) =0

sine =00 mma ~ 3cosx + sine = 0
1) s =0, x=wnnel
2) ~Bensy + sine =0

VYpaBHEHHE SBJSICTCS OJHOPOIHBIM TPUTOHOMETPUYCCKUM YPaBHEHHEM IEPBOTrO mopsiaka. YToob
€ro pelInTh, pa3aenuM 00e 4acTu Ha cosx + 0.
~3eosx  sine

+
cosx cosx
SRR tgxr =10

tgr = —\@
x = mrotg (—w@:l + o, ned

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

(I)opMa NMpeacTaBJdCHUsA pe3yjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTJaMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IMOJTHOM OOBEME C COOJIOJIEHHEM
HE0OXOIUMOM TOCIEN0BATENIbHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aUCH ¥ BBIYUCIICHUSI.

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

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €CliM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MOJYYUTh NPAaBUIbHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MPOBEIEHUS pabOTHI ObUIH JOMYIIEHBI OIIMOKH.

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

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE

IIpakTuyeckoe 3ansaTue Ne 26

«UnciaoBasi  MOCIEAOBATEIBHOCTb, CHOCOOBI ee  3aJaHHMfA, BbIYHCJICHHE  YJICHOB
nociaenosareabHocTH. [Ipenes nocaenosareabnoctu. Haxoxxaenue npenesioB GyHKIHN»

eab padoThi:
1. HayuuThcsl BEIUMCTTH MPeAebl PYHKIINU.

v Ik
2.Hayuutbcs n30aBasiThCS OT HEONpeAeIeHHOCTEN (EJ HIH (—)

3.Hay‘{I/ITBCH peuaTth 3aJa4u, CBA3aHHBIC C YHCI0BOH MOCIEA0BATEILHOCTHIO.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
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[IPy9 ymeHue cBOOOIHO OMEPUPOBATH MOHATHUSAMH: IOCIEA0BATEIBHOCTh, apudmMeTHuecKas
IpOTpeccHs, IeOMETpUYecKass MporpeccHs, OCCKOHEYHO YOBIBAIOIIAsh TIeOMETPHUYEcKas IMPOTpeccus;
YMEHHE 3a/1aBaTh M1OCJIEA0BATEILHOCTH, B TOM YHCIIE C IIOMOUIBIO PEKYPPEHTHBIX (hopmyi.

MarepuajibHoe odecrieyeHue: VHIUBHyalbHBIC 3a1aHNS, CIIPABOYHBIE MaTE€PHANbl, KOHCIICKTHI
JEKIUH.

3ananmue.
1) Pemmth 3a1a4n Ha YUCIOBYIO [TOCIICA0BATEILHOCTD.
2) Beraucnuth npeaens! GpyHKIui

3amaunue 1 3aganue 2
1. HaliTu BOCEMOM WJIEH MOCJIEIOBATEIBHOCTH;
L2 3 n. 6.1 2l _zx_a
27 1 4 n+41’ .].lmx_ﬂm
2. HaiiTu HOMep uuncna 3 B IOCJIEI0BATEIbHOCTH:
an+1 71 1
on = .hmx_,ix
3. Berunciurs: .
lim (32 — 8x + 5 i B2 +ix—a
.r—:—zli +5J 8.11mx_,2 o
STr 4l
4 i, ., ——
. 2
MR L ol ST 41
Wiasea | "
, xt-18 , Srel-2
5.11mx_,4§ 10.lirm,, 1

IHopsaok BbINOJIHEHUS Pa0OTHI:

BHuMarenbHO 03HaKOMBTECH C YCIIOBHEM 3a/1aHUS.

[Tonp3ysicb CBOMMM LIKOJIBHBIMU 3HAHUAMU (B CIIydae 3aTpYAHEHUS BOCIIOJIb3YHTECh CIIPAaBOYHBIMU
MaTepuagaMH), BBINOJIHUTE 3a/laHUE

Xoa paGoTsI:

3amanue Nel
o in-1
1. JIeBATHIN YIICH MOCIIeIOBATEIbHOCTH T = ( n3+!) paEew ?
2:9-1 17 17 17
PR 732 2-/183 2+/183
2. Howmep uuncna 6, sBIAIOMIETOCs YWIEHOM MOCIEI0BATEIbHOCTH 6, = n°—5n paBeH?
fi=n-5n
nt-3n-6=0
ﬂ1=6

n;=-1 —[IOCTOPOHHUI KOPEHH T.K. HOMEP HE MOKET OBITh OTPHUIIATEIHHBIM YHCIIOM.
Otgert: N=6.

3amanue No2
o W
Haiigure npenesnsl mpeaBapuTeNsHO H30aBUBIIKUCH OT HEOTPEACIEHHOCTH (EJ

, -7 A . b)) , =) .18 ,
1. hm,{_,.;.x— = ([‘J :11111—x 22 = 11m—x+ =lim— =lim2 =2,
HE - st R (E 1] e K M3 9 i
K +an—5 (D) LS -1
—_— =lim————

2

= limix+ 3 = lim{l + 3} = lmis) =6
i Ce-1d ey Wl raryy
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P4 4r -5 =10 {.’r:,_+x2=—4- {ILZ_S

==
xyta, = =5 =1
I Jorx—fa—x ([:-) I [WE+x —E—x) [VEFr+SE—x) y ETH - fEmEE i g
im,_ ,—— = -] =1lim = lim =lim =
Ll W X=b lva+a 4+ II—-r:l Y=l -r[:“ II+J:'+VII—I:| =k Xlvo a4+ E—x:l

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

Berancaurts mpeaciibl UMCIOIUE HEOIIPEACICHHOCTD (E)

3 4,2
X2 Zx° 3x 4 2,1 4
, 2% 4237 4 3x 44 ea . aatLatiatiz . LrEtE . L+D4D+D 11
4. 11m“’“’“4r3+!.r3+2.r+1_: - = hm*-’fg F zx 1 lim 4+5+i+1—: 11Ina1-+[:-+[:-+[:-: o :; = ;J
I—EMF.'.I—E.'.I—E.'.I—E A—iea T EE TR X—ica X—iea
ER
z2x? 22 R
5. lim 2t vt er (m) = lim £ I lim L. lim 2248 — (D =400
. T Y 22 1 T 4 - i T K
¥—ica ¥ 4d ca ¥—ca x_g_'_ig E—pea 4T ¥—apa D+D
X x

(0 B 3HAaMeHaTeNIe MPUHUMAEM 32 OECKOHEUHO MaTYyI0 BEIMYHHY.)
®opMma npeacTaBJIeHNs Pe3yJbTAaTa: BHIIOJTHCHHOE 3a/IaHNUC.

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHUEM
HEOOXOIMMOM TIOCIIEIOBATEIIBHOCTH JCHCTBUI; B OTBETE MPABUIBHO M aKKYypaTHO BHITIOJHEHBI BCE
3aIllMCH U BBEIYUCICHHA.

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

OueHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISET IMOJYYUTh MPABWIbHBIE PE3YNbTaThl U BBIBOJBI; B XOJE
MpoBeACHUS Pa0OThI OBUIA JOMYIIEHBI OITHOKH.

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

Tema 3.1. IlpousBoanasi pyHKIMH U ee IPUMEHEHHUE
IIpakTuyeckoe 3ansaTue Ne 27
«Haxoxk1eHne Npou3BOIHBIX M0 ONpeeeHUI0»

Henapr padorbr: OrtpabGoTarh omnpeneneHue mnpous3BogHOW ¢(yHkuuu. Ilpumenars mnpasuiia
muddepenurpoBanus. Hayuntbes HaXoIUTh MPOU3BOAHYIO B 3aJJaHHOM TOUKE.

Boinosinenue padoTsl cnnocodcTByeT GOPMHUPOBAHMIO:

[1P64 ymenue omepupoBaTh MNOHATUSIMH: (DYHKIMS, HeNpepblBHAas (YHKIUSA, MPOU3BOAHAS,
nepBooOpasHasi, ONpeeseHHbI MHTerpajl; yMEHUE HaXOJUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIHH,
UCIOJIb3YS CIPAaBOYHbIE MAaT€pUAJIbI; UCCIEA0BAaTh B MPOCTEHIINX cllydasiX (YHKIIMM Ha MOHOTOHHOCTbD,
HaXOAUTh HauOONbIIME W HAUMEHbLIME 3HaueHWs (QYHKUUH; CTPOUTh TIpaUKd MHOTOUYIEHOB C
MCIOJIb30BaHUEM allllapaTa MaTeMaTHYeCKOro aHalu3a; MPUMEHATh MPOU3BOJIHYIO IIPU PEHICHUH 3ajad
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHUEHTUPOBAHHBIEC 3a/laul Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYCeHUS,
Ha HaXO0XKJIEHUE MMyTH, CKOPOCTU U YCKOPEHHUS.

MarepunanbHoe obecniedeHue:

WnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MaTepUaIbl, KOHCTIEKTHI JIEKIIHA.

3ananue:
1. Haiigure v" = (0], eom v = x* —x
2. Haiigure ¥ = (3], ecm v = _i
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3. Haiiqure " = (5}, ecm v =z — 1

Ilopsinok BbINOJHEHHS PadOTHI:

Brruncnenue npou3BoaHON QyHKIMH ¥ = f{x) TPOU3BOIUTCS 11O OOIIEMY MPABUITY
i depeHIrpOBaHUS:

1) I[IpunaBas apryMeHTy X IpHUpalleHHe Ax 1 MOJCTABIISAS B BRIPAKECHHE (QYHKIIMH BMECTO
apryMeHTa X HapalleHHOE 3HaYeHHUE X + dx, HaX0/IUM HapalleHHOE 3HauYeHHe QYHKIMU: ¥+ Ay = {{x + Ax)

2) BobrunTas u3 HapauieHHOTO 3HaYeHUEe PYHKIMU € MepBOHaYaIbHOE 3HAUCHHE HAXO0JUM
npupaeHue QyHKIHU:

fy = flx 4 Ax) — (x)

3) Hemum npupanienue GyHKIUH Ay HA MPUPALICHUE apTyMEHTa £%; T.€. COCTABJIsIeM OTHOIICHHE
Ay flerded —0

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

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

Xox pabdoThI:

1. Haiitu: y'(x), ecms v = 2x® — 3x

Haxoaum npousBoiHyto 1o 0011emMy npaBuiy:

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

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

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

4) limy, p{dx + 2Ax —3) = 4= — 3

Hatiném 3naueHne mporu3BOIHOM TIpH x = 3.
(3 =43-3=0

2. Haiitu y'(4), ecmz yx

1) v+ a4y =y +ax

2) Ay =+ ax—x

Ay rale-x
3) & _ SR
fx i
i iy _ SRR _ Wi e . g 4y _
Mae g, = e ™ = U P ety - lmﬂ'“_mﬂ.x(u'mﬁmv'ﬁj - lnl"l“_mﬂ..x(v'HEx o

1 1

4) o0 T  a

1 L

Haiinem 3HaueHre POU3BOIHOM B TOUKE ¥ = ¢, ¥ () = il

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNE

Kpurepum ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Cid paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOIEHUEM
HE0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBINIOJIHEHBI BCe
3aIIMCU U BEIYUCIICHHA.

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

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISACT MOJYYUTh NPABUIBHBIE PE3YyIbTaThl U BBIBOJBI, B XOJIE
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CIIM paboTa BHITIOJHEHA HE TTOJIHOCTHIO UM 00BEM
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BBITTOJIHEHHON YacTH pabOoThI HE MO3BOJISAET ClIENIaTh MPABUIILHBIX BHIBOJIOB.
Tema 3.1. IlpousBoanast pyHKIHMH U ee IPUMEHEHHUE
IIpakTnyeckoe 3ansaTue Ne 28

«IIpaBuia u popmyiasl TuddepeHunpoBanus, TaA0JIMIA MPOU3BOAHBIX YJIeMEHTAPHBIX
pyHkumiin»

Heab padorbl: HayuyuThcsl BEIYUCISTH IPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKITHI

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:

[1P64 ymeHuwe omepupoBaTh MOHATHSIMH: (DYHKIHS, HENpepbiBHAS (YHKIUSA, MPOU3BOIHAS,
nepBooOpasHas, ONpeesieHHbI MHTerpai; YMEHHE HaXOAWThb MPOU3BOJIHBIC 3JIEMEHTAPHBIX (DYHKIUH,
UCTOJB3Ysl CIPABOYHBIC MAaTEPUANIbl; HCCIEI0BATh B MPOCTEHININX CirydasX (pyHKIMM HA MOHOTOHHOCTH,
HAaXOJUTh HAuOONbIIME W HAUMEHbIIWE 3HAYeHUs (YHKUUN; CTpOUTh TpaduKd MHOTOUWICHOB C
HCIIOJIb30BaHUEM allllapaTa MaTeMaTUYeCKOro aHajln3a; MPUMEHSTh MPOU3BOAHYIO IPH PELIEHUU 3aj]ad
Ha JBW)KCHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHBIE 337aul HA HAUOOJbIINE U HAMMEHbIIINE 3HAYCHHUS,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[1PG14 ymeHue BbIOMpaTh MOAXOASIIUN M3y4YEHHBIH METOJ AJs PELICHUsS 3aJayud, pacrno3HaBaTh
MaTeMaThdeckue (akThl U MATEMaTHYEeCKHE MOJICIM B TPUPOTHBIX W OOIIECTBEHHBIX SBICHUSAX, B
HUCKYCCTBE; yMEHHUE IPUBOAUTH IPUMEPbl MATEMAaTHUYECKUX OTKPBITUA POCCUHCKOM U MHUPOBOMU
MaTeMaTHYECKOU HAYKH;

[Ipyl0 ymenue omepupoBaTh MOHITUSIMH: HENPEPHIBHOCTh (YHKIUH, AaCHMIITOTHI Tpaduka
GyHKIUHW, TIepBas W BTOpas TNPOM3BOAHAS (YHKIUU, TCOMETPHUSCKHA ¥ (DHU3UYECKHA CMBICIT
MIPOM3BOJIHOM, MEpBOOOpa3Has, OINpeAeNCHHBIH HWHTErpall; yMEHHE HaXOJUTh ACUMIITOTHI Tpaduka
(YHKIIUHM; YMEHHUE BBIYHCIISATH POU3BOIHBIC CYMMBI, IPOU3BEACHMSI, YACTHOTO M KOMITO3HIIMU (DYHKITHIA,
HaxO0JIUTh ypaBHEHUE KacaTeJbHOU K rpaduxy byHKIUY;
YMEHHE HCIIOJIb30BaTh IPOU3BOJHYIO JJISi HUCCIENOBaHMS (PYHKUMM, Uil HAXOXIACHUS HaWIydIlero
pelieHrs B MPHUKJIAJHBIX, B TOM YHCJIE COIMAIbHO-)KOHOMHYECKUX U (PU3MYECKHX 3ajayax, it
OTIpe/ieNIEeHUs] CKOPOCTH U YCKOPEHUS; HAaXOAWTh IJIOMAAM U 00bEeMbl (PUIyp C MOMOIIbIO MHTErpaja;
MPUBOJIUTH MPUMEPHI MATEMATUYECKOTO MOJECIMPOBAHUS C TOMOIIBIO AU PepeHIInaNbHbIX YPaBHEHUH.

MarepuanbHoe obecnieuenue: VHauBuayanbHble 3a/laHUs, CIIPABOYHbIE MAaTE€pHalIbl, KOHCIIEKTbI
JIEKLUH.

3axanmue.

1) Haiitu npousBonHble (YHKIUN HCNONb3ysd NpaBUJa BBIYUCICHHUS U Tabnuiy
MIPOU3BOIHBIX DJIEMEHTAPHBIX (HYHKITUH.

2) BpruucauTh Mpou3BOIHYIO QYHKIMU B TOUKE.

3aganne 1 3aganue 2

1) yTetadesda | 6) f=050ett e £

2) =5 %ﬁ+%; 7) flx )=ctgx-tgx, f Cf) 2
3) =3ctgeti -3 8) fle)=2 F+3.6  £(0)-7
4) =+ 2x-1 ), 9) flx)=cosx (1+sirx) . f @) 7

5) 10) =2 £y

eX.1 7

Ilopsinok BbINOJHEHHS PadOThHI:
1. BHUMaTeNbHO O3HAKOMBTECH C YCIIOBHEM 3aJJaHMUS.
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2. Iloap3ysach KOHCIIEKTOM JIEKIMIA U CIPAaBOYHBIMHU MaTepuallaMy, BBITIOJIHUTE 3a/laHUE.

Xopn paboThr:
3amanue Nel
Haiitu  mpousBoxnble  (GyHKIMN
MPOM3BOIHBIX IEMEHTAPHBIX (QYHKIUIT
TaGnuia mpou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUH.

BBIUMCICHUSI W Tabmuiy

HCIIOJIb3YA IpaBujia

(x") = nx" (cosx)' =—sinx

@) =¢’

(@) =a*lna

(sin x)" = cos x

(In x)’E
X

(tgx)' = —;
COS™ X

1
cos? x

(tgx)" =

¢ =0.c — const:

(Cm) =

Uxv) =u"=+V
(u-v) =uv+u

=5 ,
(%)

u

_uv+uy
1 Vv v2
(log, X)' = ——

xIlna

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

X

1-2x-2(x+1)  2x-2x-2
(2x)? 4x?

X+1
2X

] v=2x; v =2

-2 1

3amaaueNe2

BbruuciuTh npou3BoAHYIO (YHKIUHU B TOUKE.
y=3x"-8x*+9x* -4

Yy (-1)=3: (-1)" -8 (-1)*+9(-1)? -4 =-3 -8+ 9 -4 = —¢.
1. y =58In X oS X

!

y

= S(isine] " cose 4 sine (ease) ") = S(eos?y — sin®y) = S(eos2x) = G(ens2 ;—r] = = Sepsw =5 -

)
(-1) = -5
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dopma npeacTaBJieHUs pe3yJbTAaTa: BHIIOJIHEHHOE 33/1aHHUE.

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 JOIYIICHBI
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 TOTYIIEHBI OTHOKH.

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

Tema 3.1. IIpousBoanasi QyHKIIUU U ee IPUMEHEHUE
IIpakTuyeckoe 3ansaTue Ne 29

«IIpon3BoaHbIe CJIOKHBIX QyHKIMID)
Leas padoTbi: HaydnThCs BBIYUCITSATH TPOU3BOIHBIC CIIOKHBIX (YHKIIUH

BoinosiHeHHne pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

[IP64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIUS, HempepbiBHAs (QYHKLHUSA, [POU3BOAHASI,
nepBooOpasHasi, ONpeesIeHHBI HHTErpall; YMEHUE HAaXOIUTh NMPOW3BOJIHBIC AIIEMEHTAPHBIX (DYHKIIHA,
UCMOJb3Yysl CIPAaBOYHBIC MAaTEpUalbl; UCCIEI0BATh B MPOCTEHININX CiIydasx (PyHKIMM HA MOHOTOHHOCTB,
HaXOJWTh HaAWOONbIIME W HAWUMEHBIINE 3HAYeHHs (QYHKUWH; CTPOUTh Tpa)MKd MHOTOUYICHOB C
HCII0JIb30BaHUEM allllapaTa MaTeMaTU4YeCKOro aHaln3a; IPUMEHSTh MPOU3BOAHYIO IIPU PELIEHUU 3a]ad
Ha JBW)KEHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHbIE 33Jaul Ha HAauOoNblINe U HAaUMEHbIINE 3HAYCHMUS,
Ha HaXO0>XJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[1PG14 ymeHue BbIOMpaTh MOAXOASIIMN M3yYEHHBIH METOJ AJIs PELIeHUs 3aJadud, paclo3HaBaTh
MaTeMaTHueckue (akTbl M MaTeMaTHYECKHE MOJENIU B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE; yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOHU
MaTEMaTHUYECKON HAYKU;

[Ipyl0 ymeHue omepupoBaTh MOHATUSMH: HENPEPHIBHOCTh (YHKIUHU, ACHMIITOTHI Tpaduka
¢byHKIMK, TepBas M BTOpas NpPOM3BOAHAS (YHKIMH, TEOMETPUYECKUH M (PU3UYECKUH CMBICH
MIPOM3BOJIHOM, MEepBOOOpa3Has, OINpeAENeHHBbIH HWHTErpall; YyMEHHME HaxXOJUThb ACHUMIITOTHI TIpaduka
(GYHKINHU; YMEHUE BBIYUCIATH IPOU3BOIHBIE CYMMBI, IPOM3BEAECHNUS, YACTHOIO U KOMITO3UIINH (PYHKIIHA,
HaxOJIUTh ypaBHEHHE KacaTeJIbHON K rpaduxy byHKIUY;
YMEHHE HCIIOJb30BaTh MPOU3BOAHYIO Ul HCCIEAOBaHMS (DYHKIMHM, I HAXOXKACHUS HAWIYYIIEero
pelleHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-’KOHOMMYECKHX MU (PU3MYECKHX 3ajayax, Ui
OIIpeJIeJIEHUs] CKOPOCTH M YCKOPEHUS; HaXOMUTh IUIOMIAIN U 00BbEMbl (PUIyp ¢ MOMOIIBIO MHTErpana;
MPUBOJIUTH MPUMEPHI MATEMATUYECKOTO MOJEIIMPOBAHUS C TOMOIIbIO AU PepeHInanbHbIX YPaBHEHUH.

MarepunanbHoe ob0ecniedyenune: VHauBuayanbHble 3aJaHUs, CIIPABOYHBIE MAaTE€pPHAIIbl, KOHCIIEKTHI
JIEKITUH.

3ananue.

3aganue 1: Haiftu npousBoaHble (QYHKIMNA HCIONB3ys NpaBUJIa BBIYUCICHUS U TaOIHILY
MIPOM3BOIHBIX CIIOKHBIX (QYHKIUH.

3aganue 2: BeraucnuTh IpOU3BOAHYIO (DYHKIIUU B TOUKE.
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SamanmeNel

SamanmneNe2

1)y = (mx* +4)°

—mx* k ,
2)y = m*cos(px m); y'(1)=?

3)y = (™ +kx)

4)y =ktg(mx") . yr_1)=2

5)y =12 P ™

6)y =ctg(px* —=mx). y12)—9

7y = In(x* + px™)

8)y =/ mp* +kx © y(-2)=7

9)y =log, (mx+Kk)

10)y = (™) *VxP + mx.

y(3)=?

1)y = p*sin(kx+m)

12)y = In(px")

~ k*cosmx:

y'(-3)=?

I'me p —uucio OykB B UMEHHU; M — 4UCIO OyKB B paMHUIINK;, K — YHCIIO OYKB OTYECTBA.

HOpﬂIlOK BbIIIOJTHCHU A paﬁoTbI:
1. BHUMaTeabHO O0O3HAKOMBTECH C YCJIOBUEM 3aaHUA.
2. HOJII)3yHCI) KOHCIICKTOM JICKIII/IfI " CIIPaBOYHBIMH MaTCprajlaMu, BBIIIOJIHUTC 3a1aHUC.

Xoa pa6oTsI:
3amanne Ne 1

Haiitu npousBomHble (QYHKIUI HCHONB3ys NpaBHUia BBIYUCICHUS M TaOIHMIy MPOU3BOIHBIX
CIIO’KHBIX (DYHKIIUH

((HpaBI/IJ'Ia BBIYUCICHUA U Ta6n1/1uy IIPOU3BOAHBIX CJIOKHBIX (bYHKHHﬁ>>

(u") =nu"u’ (sinu)" =cosuu’
(e") =e'u’ (cosu) =-sinu-u’
a')=a"Inau’ 1 U
@) (tgu)’= cos’ xu " costu

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 2Ju 2Ju

1 y = (B%x® —4x)°;

' = (E8x —4) ) = 50322 — 4] (3x? — 4] =
= 5(3x% — d)* (Fr —4) = (302 — 200 (3x® — ) *,
o Y =sin(3x—x?)

y ain(3r — 220 = coa(3x — 2% (3x — 2% =(3 - 22) - coa(3x — x7.

3 Y =6In5x
y' = (10In 2x)" =10(In 2x)’ =1O-i -(2x)"' = & = 1_
2X 2X X
3amanme Ne 2
Brrauciuts npou3BoaHYI0 (PYHKITUN B TOUKE.
1. ¥ =[x+ 6 '3 =t
1 2 x

v = (fxt =) =

-I2+E|r= =
Nri4h ¢ ) ANri4a x4
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®opma npeacTraBIeHUs pe3yJbTaTa: BBIIIOJIHEHHOE 33/1aHUE.

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TIOCTIEOBATEIIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

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

Ouenka "yI0BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTW TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MIPOBEICHUS pa0OTHI OBUIH JOMYIIEHBI OIIHOKH.

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

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

Henb padorbi: HayuuThcs COCTaBISTH ypaBHEHHME KacaTEIbHOM K JIaHHOM KpHUBOM B TOYKE
KacaHMsl; HAXOAUTh YrioBOM K03 (PULIMEHT KacaTeIbHOM, TPOBEACHHBIN K KPUBOM.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1P64 ymeHme omnepupoBaTh MOHATUAMHU: (QYHKIHWS, HENpepbIBHAas (YHKIHS, IPOU3BOTHAS,
nepBooOpasHasi, ONpeeseHHbI MHTerpajl; yMEHUE HaXOJUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIHH,
WCTIONB3Ysl CIPABOYHBIE MAaTEPHANbl; HCCIEI0BATh B MPOCTEHINX CiTydasx (pyHKIMH HA MOHOTOHHOCTH,
HaxXoAuWTh HauOOJbIIME W HAUMEHbIIME 3HauyeHUs (QYHKUMHA; CTPOUTh TIpaUKM MHOTOYJIEHOB C
WCTIOJIF30BAaHUEM allliapaTta MaTeMaTHYECKOTO aHajK3a; IPUMEHSTh MPOU3BOAHYIO NIPY PEIICHUH 3a/1a4
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHUEHTUPOBAHHbIE 33/]aul Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYEeHUs,
Ha HaXO0XJIEHUE MTyTH, CKOPOCTH U YCKOPEHHUS;

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

IIpy8 ymeHue cBOOOJHO oONEpUpPOBaTh MOHATUSAMM: TIpaduk QyHKIMH, oOpaTHas ¢GyHKLHS,
KOMIIO3UIMS (PYHKUMH, JMHEHHass (QYHKUMS, KBaapaTuyHas (QYHKUMs, CTENEeHHas (YHKIUS C LEJIbIM
nokaszaTejieM, TpPUTOHOMETpudeckue  (yHKIMH, OOpaTHblE  TPUTOHOMETpUYECKHE  (YHKIHH,
MoKasarenbHass M Jorapupmudeckas (GYHKIUM; yMEHHE CTPOUTh TIpaduku (GYHKIHUHM, BBITOIHATH
npeoOpa3oBaHus rpauKoB GbyHKIH;
YMEHHE HWCIOJIh30BaTh Tpadpuku (GYHKIMHA ISl U3YdeHHs] MPOIECCOB W 3aBHCUMOCTEH TpH pEHICHUH
3ajja4 U3 JPYruxX y4eOHBIX MPEIMETOB U M3 PEalbHON XHU3HH; BhIpakaTh (hopMyaamMHu 3aBUCUMOCTH
MEXy BEIINYHHAMHU; yMeHHue CBOOOJIHO OTEePHPOBATH MOHSATHIMHU: YETHOCTD
(GyHKIMHU, TEPUOTUYHOCTD (DYHKIIMH, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
¢byHknuu, HawOoJbIlee W HaWMEHbIee 3HA4YeHUS (YHKIMM Ha TPOMEXKYTKE, yYMEHHE MPOBOIUTH
ucclieioBaHue QpyHKIUHY; yMeHue
WCTIOJB30BaTh CBOWMCTBa W Trpaduku (QYHKIUH s pelmieHus yYpaBHEHWH, HEPaBEHCTB M 3a/ady C
napameTpamu; u300pakaTh Ha KOOPAMHATHOMN MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUH, HEPAaBEHCTB
U MX CHCTEM;
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[IPyl8 yMeHue MmoJenupoBaTh pealbHbIE CHUTyallud Ha A3BIKE MAaTEMaTUKH; COCTaBIATH
BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHCTEMBI 10 YCJIOBHIO 33J1a4M, MCCIEAOBATh MIOCTPOCHHBIC
MOJICJI C KCIOJB30BAaHMEM amrapara aiareOpbl, MHTEPIPETUPOBATh MOJIYUYEHHBIH pe3yibTaT; CTPOUTH
MaTEMaTHYECKHE MOJECIIN € MIOMOIIBIO T€OMETPUYECKUX MOHATUN U BEJIMYMH, PELIATh CBS3aHHBIE C HUMU
IIPAaKTUYECKUE 3aJa4d; COCTABIIATh BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH IIOJYYCHHBIN
pe3yJsIbTaT; pelarb NIPUKIAJHBIE 3aJau4d CPEACTBAMM MAaTE€MaTHYECKOrO aHaln3a, B TOM YHUCIIE
COIIMANIEHO-9KOHOMHYECKOTO U (PH3HUECKOTO XapaKTepa;

IIpyl9 ymeHue BbIOMpaTh NOAXOMALIMHA METOX JUIsl PEUIeHMs 3aJadyM; NOHUMaHHE 3HAYUMOCTHU
MaTeMaTHKU B U3YYEHHH IPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SBICHUH; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3AaKOHOB MATEMaTUKH B HCKYCCTBE, YMEHHE IIPUBOJMUTH IPUMEPbl MAaTEMaTUYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAyKU.

MarepuajibHoe o0ecnieyeHue:

WNHnuBunyansHble 3a1aHKs, CIIPABOYHBIE MATEPUAIIbl, KOHCIIEKTHI JICKIIUIA.

3ananmue:

1. Haiigute yrioBod kod(duuueHT KacaTenbHOW, NPOBEACHHONH K mapabone vy = —x’+ B
TOYKE xp = —2

2. Haiigute yros HakJIOHEHa K OCH KacaTeIbHOM, MPOBEICHHON K KpUBOH v = x¥ B TOouke xp = —2

3. CocraBbTe ypaBHEHHE KacaTeIbHOM K KPUBOHU ¥ = zin3x B TOUKE (E DJ.

Ilopsinok BbINOJHEHHS PadOTHI:

1. 3HaueHne NPOM3BOAHON (YHKIMH ¥ = fix) TPH x =z, PaBHO YIJIOBOMY KOI(PQHUIHECHTY
KacaTeJbHOW, MPOBEACHHOM K KpUBOM ¥ = f(x) B €& Touke ¢ aOcuuccom =z , T.€.
k= yilag) = fflag) = tan
II€ %-yTOJl MEXKy KacaTeIbHON K KPUBOU B TOUKE My (i) M MOJIOKUTEIbHBIM HAIPABJICHUEM OCH [, .

2. YpaBHEHHE KacaTelbHOIH K KPUBOH ¥ = f(x) B TOUKE UMECT BHI Y — ¥y = F Lxgl(x — xp).

3. HampaBrienue KpuBOH B KaXKJI0W TOYKE ONpEACISETCS HAIpaBICHUE KacaTeIbHOW K HEH B ATOM
TOYKE, MOITOMY IJIsl HAXOXKIAEHMS yrja HAaKJIOHHOW KPMBOW B JIaHHOM TOYKE HAlO BBIYMCIUTH YIOJ
MEXy KacaTelbHOU, IPOBEACHHON B 3TOM TOYKE, U OCBIO.

Xoa padoThI:
1. Haiitn yronm Hakinona k ocu ¢, KacaTelbHON NPOBEACHHOM K KPUBOM ¥ = sinx B TOYKE
="
-HaiiJileM IPOU3BO/IHYIO (DYHKIIMIO ¥ = sinx 3 = cosx

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

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

2. [Ton xakumu yriaamu napadona y = x? + x TepeceKkaer och Gy ?
-Haiinem Touku nepecedenus mapadbobl C OChIO £, PEIINB CUCTEMY
=x?4x -1:0

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

-ITapaGona mepecekaer ock @, B Toukax AUl 0J;@(0;0) . Haiiném yrimoBbie KO3 QHIHEHTHI
KacaTelbHBIX K Tapabose B 3THX TOYKaX

y=(+a) =2e+Lk(-=20-D+1=-1.k(0)=2-0+1=1

- BBIUHCIWIM YIJBI % # ; , oOpa3dyeMble KacaTelbHBIMH B TOYKaX IMepecedeHus: mapadoibl ¢
OChIO Oy! tg oo, = —1, 0, = 1357 tg o, = 1, 00,= 45°

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

-HaAEM NPOU3BOJHYIO KDUBOM B TOUKE

y=0Bx'—xr=6xr—1;y-1) =6(-1)-1=-7

-HallIeM KOOPJMHATY TOYKH KaCaHUSI:

(=10 =3(-1) — (1) =4 M(-1:4)
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-[I0CTaBUM B ()OPMYITY YpaBHEHUS KacaTelbHOI:
v—4==Tlx+1]

yv—d=—Tr -7

Tx 4+ v+ 3 = 0 — ppasucHue Kacamenonot

(I)opMa NMpeacTaBJaCHUs pe3yJjbTaTa: BhIIIOJITHEHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCICTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIiCH U BBIYUCIICHUS.

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

Ouenka "y10BJIETBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJBI, B XOJIE
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKHY.

OueHka "Hey10BJIeTBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BBHIMIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIBHBIX BBHIBOJIOB.

Tema 3.1. IIponsBognast pyHKIIUHN U ee MPUMEHEHHE
IpakTnyeckoe 3ansaTue Ne 31
«O0mas cxema uccae0BaHUuSA QyHKIMID)
Heab padorbl: HayuuThcs uccnenoBars GyHKIUN C TOMOIIBIO POU3BOIHOM U CTPOUTH TPadUKH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1P64 ymeHue omnepupoBaTh MNOHATUSIMM: (DYHKIMS, HeENpepblBHAas (YHKIUSA, MPOU3BOAHAS,
nepBooOpa3Hasi, ONpeaesieHHbI MHTerpajl; yMEHHE HaXOJUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIHH,
WCTIONB3Ysl CIPABOYHBIE MAaTEPHANbl; HCCIEI0BATh B MPOCTEHIINX CiTydasx (pyHKIMH HA MOHOTOHHOCTH,
HaxXoAuUTh HauOOJbIIME W HAUMEHbLIME 3HaueHWs QYHKUUH; CTPOUTh TIpaUKd MHOTOUYIEHOB C
WCTIOJIF30BAaHUEM arliapara MaTeMaTHYECKOTO aHajK3a; IPUMEHSTh MPOU3BOAHYIO NIPU PEIICHUH 3a/1a4
Ha JIBWKEHME; pellaTh MPaKTUKO-OPUEHTUPOBAHHbIE 33[jaui Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYEeHUs,
Ha HaXO0XJIEHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

[1P614 ymeHue BbIOMpaTh MOIXOASIINN M3YYEHHBIH METOA I PEIIeHUs 33Ja4yH, Pacrno3HaBaTh
MaTeMaTHdeckue (akThl ¥ MaTeMaTHYECKHE MOJENM B TPUPOJHBIX W OOUIECTBEHHBIX SIBICHHUSX, B
UCKYCCTBE; yMEHHE IMPHUBOAMTH HPHUMEPbl MAaTEMAaTUYECKUX OTKPBITHH POCCHMCKON M MHPOBOM
MaTE€MaTHYECKOW HAYKH;

IIpy8 ymeHue cBOOOJHO oOmepUpPOBaTh MOHATUAMM: Trpaduk QyHKIMM, oOpaTHas ¢GyHKLUS,
KOMIO3UIMS (QYHKUIMH, JTUHEHHas (QYyHKUMS, KBaapaTuyHas (QYHKUMs, CTeNeHHas (YHKIUS C LENbIM
nokaszaTejieM, TpPUTOHOMETpudeckue  (yHKIMH, OOpaTHble  TPUTOHOMETpUYEcKHe  (YHKIIHH,
MokasareibHass M Jorapupmudeckas (yHKIUH; yYMEHHME CTPOUTh TIpa@uku (YHKUIUH, BBIIOIHSTH
npeoOpa3oBaHus rpauKoB GbyHKIH;
YMEHHE HWCIOIb30BaTh Tpaduku (QYHKIHMN JUTsI U3yYSHHs TPOIIECCOB M 3aBHCUMOCTEH TPHU PEIICHUU
3aja4 U3 JPYrux y4eOHBIX MPEIMETOB U M3 PealbHON XHU3HH; BhIpakaTh (hopMyaamMH 3aBUCUMOCTH
MEXy BEIIMYHHAMHU; yMeHHue CBOOOJIHO OTEePHPOBATH MOHSATHIMHU: YETHOCTD
(GyHKINH, TEPUOIUYHOCTh (DYHKIIMM, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM
¢byHknuu, HawOoIbIIee W HaWMEHbIee 3HA4YeHUS (YHKIMM Ha TPOMEXKYTKE, yYMEHHE MPOBOIUTH
ucclieioBaHue PyHKIUHY; YMEHHU €
UCTIOJNB30BaTh CBOWMCTBa WM rpaduku (QYHKIUH s pemieHus YpaBHEHWH, HEPaBEHCTB M 3a/1ad C
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napameTpamu; u300pakaTh Ha KOOPAMHATHOMN MJIOCKOCTH MHOXKECTBA PELICHHUI ypaBHEHUH, HEPAaBEHCTB
U UX CUCTEM;

IIpyl0 ymeHue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (DYHKIMHM, ACHUMIITOTHI TIpaduka
GbyHKUMH, TepBas M BTOpas NPOM3BOAHAS (YHKIMH, TEOMETPUYECKMH M (QU3UYECKUH CMBICH
MIPOU3BOJIHOM, TEpBOOOpa3Hasi, ONpPENEeNeHHBI HMHTErpall; yMEHHE HAXOAWTh ACHMIOTOTHI Tpaduka
(GYHKLINHU; yMEHUE BBIYUCIATH IPOU3BOJHBIE CYMMBI, IPOM3BEACHNUS, YACTHOIO U KOMIIO3ULIMH (PYHKIUI,
HaXOJUTh ypaBHEHHUE KacaTeJbHON K rpaduxy byHkuuy;
YMEHHUE MCII0JIb30BaTh IPOU3BOAHYIO Ul HCCIEAOBAaHUS (DYHKIMH, U1 HAXOXKACHUS HAWIYYIIEero
pelieHusT B NPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-PKOHOMUYECKMX M (U3NYECKUX 3ajadax, s
OIIpEJIEJIEHUs] CKOPOCTH U YCKOPEHUS; HAXOAUTh IUIOIIAAN U 00bEeMbl (PUIyp ¢ INOMOIIBIO MHTErpana;
MPUBOAUTH IPUMEPBI MATEMAaTHUYECKOTO MOJICIIMPOBAHUS C MMOMOIIBIO TU(PepeHIINaTbHBIX YPaBHEHUH;

[IPy18 ymeHue MonaenupoBaTh peajibHbleé CHUTyallUM Ha $3bIKE MaTE€MaTHKH; COCTaBIIATh
BBIPQ)KEHUS, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI O YCIOBHUIO 3a/1a4M, UCCIIEAOBATh MOCTPOCHHBIE
MOJIEJIN C HCIOJb30BAaHUEM amImapara aiareOpbl, MHTEPIPETUPOBATh IOIYYEHHBIH pe3ybTaT; CTPOUTH
MaTeMaTHYECKHUE MOJIENIU C MTOMOIIBI0 TEOMETPUYECKUX MOHATUI M BEJIMYMH, PELIaTh CBSI3aHHbIE C HUMHU
IPAKTUYECKHE 3a/lauM; COCTaBISATb BEPOSTHOCTHYIO MOJENb M HMHTEPHPETUPOBATH IOJYyYECHHBIH
pe3yibTaT; pemaTh MPUKIAJAHBIE 3aadydl CPEJACTBAMH MAaTeMAaTHYEeCKOro aHaln3a, B TOM 4YHCIE
COL[MAJIbHO-9KOHOMHUYECKOTO U (PU3MUECKOr0 XapaKTepa;

[Ipyl9 ymeHue BbIOMpaTh MOAXOMSANIMKA METON JUISI PEUICHHs 33/Ja4d; MOHWMAaHHE 3HAYUMOCTH
MaTeMaTHUKU B U3YYEHHM IPUPOAHBIX M OOILECTBEHHBIX NPOLIECCOB M SIBICHUH; YMEHUE paclo3HaBaTh
NPOSIBJICHWE 3aKOHOB MAaTEeMAaTUKA B KCKYCCTBE, YMEHHE MPHBOAMWTH IPHUMEPHl MaTeMaTHYECKHX
OTKPBITUI pOCCUIICKON 1 MUPOBOM MaTeMaTHUECKOM HAyKH.

MartepuaibHoe obecnieuenue: VMHIUBUAyanbHBbIC 33JaHHs, TAOIUIA MPOU3BOTHBIX, KOHCIEKTHI
JICKIINN.

3aganue:
HccnenoBaTh GyHKIHMIO W IOCTPOUTH €€ TpaduK:
1) flad =x?—12x;

2) flay ==

7-x2"

Kparkue Teopernyeckne cBeJeHHA:

Anroput™m uccienoBaHusl QyHKIIMY HA MOHOTOHHOCTb U OKCTPEMYMBI:

1) Haiitu npou3BoAHYIO (GYHKINH.

2) Haiitu KpUTHYECKUE TOUKH.

3) OTMETUTh KPUTUYECKUE TOYKM HA YHUCIOBOM INPSAMOM M ONPEACIUTh 3HAK IPOM3BOJHOW Ha
Ka)KJIOM UHTEPBAJIE.

4) 3anucaTbh UHTEPBAJIbI, HA KOTOPBIX (PYHKIIUS Bo3pacTaeT f () = 0 u yObIBaeT f [x) = 0.

5) BoeimucaTh TOUKHM 3KCTpPEMyMa U BBIUMCIUTH 3HaUY€HUsI (QYHKIIUU B HUX.

AnroputMm uccnenoBaHus QyHKIIMM Ha BBITYKIJIOCTh M TOUKHU Mepernoa:

1) Haiit BTOpYIO NpOU3BOJHYIO.

2) Haiiti TOYKH, B KOTOPBIX BTOpast IPOM3BO/HAS PaBHA HYJIIO WM HE CYIIECTBYET.

3) OTMETUTh 3THM TOYKM HA YHMCIOBOM IpPSAMONM M ONPEIEIUTh 3HAK BTOPOM INPOU3BOJHOM Ha
Ka)KJIOM UHTEPBAJIE.

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

5) Beruucnuth 3HaueHHs (PYHKIIMM B TOUKaX meperuoa.

ACUMITOTHI MOT'YT OBITh BEPTUKAIbHBIMH, TOPU30HTAJILHBIMUA U HAKJIOHHBIMU.

Ecmu limy,,, f(x) =, TO mpsAiMasiz = & SIBISETCS BEPTUKATBLHON aCUMIITOTOM.

VYpaBHEeHHE HAKJIOHHON aCUMIITOTHI Oy/IeM UCKAaTh B BUAE ¥ = kx + b

ITopsinok BbINOJHEHHS PadOTHI:
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1. 3anumuTe QyHKIHIO.
2. Ucnonw3ys o0myto cxemy, HCCleayTe pyHKITUIO.
3. Ilo pe3ynbraTam uccieA0BaHUs MOCTpoiTe rpaduk GyHKIIH

Xon padoThr:

UccnenoBath QyHKIHIO ¥ = x? — 6x® + 9x — 3 ¥ MOCTPOUTH TpaduK.

-(pyHKIMS onpeiesieHHa Ha BCEH YMCIIOBOM MpsiMoit: Dix): x € (—worwa)

-JllaHHas byHKIISA HE SIBIISIETCS HU YETHOM, HU
HEYeTHOM: yi—x) = (—x)? — 6(—x)? + 0(—x) — 3 = —x —6x? —Ox — 3 = —(x? + 6x? + 9 + 3) = —y(x)

-HalaéM TOYKy mepecedeHus rpaduka ¢ oceio Oy , mojoras x =0 , HOJy4UM y¥= —3 TOUKH
nepeceyeHus rpaguka ¢ Ocblo 'y B JAHHOM CITydae HAWTH 3aTPyTHUTEIBHO.

-HaAEM NPOU3BOJHYIO: ¥ = (x? — fx? 4+ 9x —3) = 3x? —12x + 9

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

¥2—dx+3=0x =1L;x, =3

-uccaeayeM GyHKII0 HAa MOHOTOHHOCTD

+ - +

v

1 3
{(—eo; 1)1 (3; wo) rpaduk pyHKIMEM BO3pacTaer, (1; 3)-yObIBaer
-uccnenyeM (yHKIHUIO Ha DKCTPEMYM:
w1} =1-6+9— 3 =1; Al1; 1)Toema max
w(3) = 27 — 54+ 27 — 3 = —3, B(3: —3)To=ma min

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

[ =R ]
T —

b
L?
b @
=
""‘-.>
—-___,Jlﬂf
o —
=
o)
N
=
=
Tod

L~
H‘H"‘--

~

®opma npeacraBiaeHus pe3yabTaTa: BHIIOIHEHHAs padoTa

Kpurepum ounenku:

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

Ouenka "'Xopoio' cTaBUTCS, €CIU BBIIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JIOMYIIEHbI
2-3 Hezouera.

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MpoBeACHUS PaOOTHI OBUTH TOTYIIEHBI OTHOKH.

OueHka ""Hey10BJIeTBOPUTEIBbHO'" CTaBUTCS, €CJIH pabOTa BBHIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHCHHOU YacTH paOOThI HE TTO3BOJISIECT CAEIATh MPABHIIBHBIX BHIBOJIOB.
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Tema 3.1. IIpousBoaHasi QyHKIIUU U ee IPUMEHEHUE
IMpakTnyeckoe 3ansiTue Ne 32
«HUccaenoBanue pyHkumMidi M mocrpoeHue rpagukonB GpyHKIuii»

Hean pabdorbl: Hayumthes uccienoBarh GyHKIIUN U CTPOUTH UX TpadUKH.

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKLMS, HemNpepbiBHAs (GYHKLHUSA, [POU3BOIHASI,
nepBooOpasHasi, ONpeaesIeHHbI HHTErpall; yMEHUE HAXOJUThb MPOU3BOJIHBIC 3JIEMEHTAPHBIX (YHKIIHH,
UCHOJb3Ysl CIPAaBOYHBIC MAaTEpUalIbl; UCCIEI0BATh B MPOCTEHIINX CiIydasX (PyHKIMM HA MOHOTOHHOCTD,
HaXOJWUTh HaAuOONbIIME W HAUMEHbIIME 3HAYeHHs (QYHKUUH; CTPOUTh Tpa)UKd MHOTOUYIEHOB C
WCIIOJIb30BAaHUEM allllapaTa MaTeMaTU4YeCKOro aHajn3a; IMPUMEHATh NIPOU3BOIHYIO IIPU PEUICHUM 3ajad
Ha JBW)KCHUE; peIllaTh IIPAKTUKO-OPUEHTUPOBAHHBIE 337aUul HA HAauOOJbIIME U HAaUMEHbIINE 3HAYECHMUS,
Ha HaXO0>KJIEHUE ITyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymeHue BBIOMpaTh MOIXOISIINN M3YYEHHBIH METOX Ul PEUICHHUs 3aJadyH, pacro3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKHUE MOJENIM B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE; yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHUYECKUX OTKPBITUN POCCUHUCKOM M MHUPOBOU
MaTEMaTUYECKON HAYKU;

[Ipy8 ymeHue CBOOOJHO ONEpPHPOBATH MOHATUSAMH: Tpaduk QyHKIUH, oOparHas GyHKIHS,
KOMIO3ULMs (DYHKIMH, JTuHEeHHas (QyHKUUS, KBagpaTUuHas (DYHKIUS, CTeleHHas (QYHKIMS C LEJbIM
mokaszaTejieM, TPUTOHOMETpuYeckne  (yHKIHH, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
roKaszaTejabHass M Jorapugmuueckas (QyHKUUH; YMEHHME CTPOUTh TIpaduku (QYyHKIUM, BBINOIHATH
npeoOpa3oBaHus rpauKoB GbyHKIHH;
YMEHHUE HUCHOJIb30BaTh Ipaduku (YHKUUN JUIs M3Yy4eHHs MPOLIECCOB M 3aBUCUMOCTEH NpU pelIeHUU
3aad U3 JPYrux y4eOHBIX MPEIMETOB W M3 PEaTbHON XKM3HH, BhIpaKaTh (popMylnamMu 3aBUCUMOCTH
MEXy BEJIIMYMHAMY; yMeHue CBOOO/IHO ONEpPUPOBATH MOHATHSAMHU: YETHOCTb
(GyHKIUH, TEPUOANYHOCT (PYHKIIMH, OTPAaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTb (PYHKIIUH, SKCTPEMYM
¢byHkuuu, HauOosbllee M HauMEHblIee 3HAaueHUs (YHKIMM Ha TNPOMEXYTKE, yYMEHUE MPOBOIUTH
uccienoBaHue QyHKIUY; YMEHHU €
UCMOJb30BaTh CBOMCTBa M Tpaduku (GYHKUMH Ui pelleHus ypaBHEHUH, HEpaBEeHCTB M 3aday C
napamMeTpamu; u300pakaTh Ha KOOPJUHATHOM IJIOCKOCTH MHOKECTBA PEIICHUI YpaBHEHUN, HEPABEHCTB
U UX CUCTEM;

[Ipyl0 ymeHue omepupoBaTh MOHATUSMH: HENPEPHIBHOCTh (YHKIUHU, ACHMIITOTHI Tpaduka
¢byHKIMU, TepBas M BTOpas NpPOU3BOAHAS (YHKIMM, TE€OMETPUYECKMA M (U3NYECKUH CMBICH
MIPOM3BOJIHOM, MEepBOOOpa3Has, OINpeAENeHHBbIH HWHTErpall; YyMEHHME HaxXOJUThb ACHUMIITOTHI TIpaduka
(GYHKINHU; YMEHUE BBIYUCIATH IPOU3BOIHBIE CYMMBI, IPOM3BEAECHNUS, YACTHOIO U KOMITO3UIINH (PYHKIIHA,
HaxOJIUTh ypaBHEHUE KacaTeJlbHOU K rpauky byHKIUY;
YMEHHE HCIIOJb30BaTh MPOU3BOAHYIO Ul HCCIEAOBaHMS (DYHKIMHM, I HAXOXKACHUS HAWIYYIIEero
pelieHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-’KOHOMMYECKHX U (PU3MYECKHX 3ajayax, i
OIIpeJIeJIEHUs] CKOPOCTH M YCKOPEHUS; HaXOMUTh IUIOMIAIN U 00BbEMbl (PUIyp ¢ MOMOIIBIO MHTErpana;
MPUBOJUTH MPUMEPHI MATEMATUYECKOTO MOJIEIMPOBAHMSI C TOMOUIBIO AU PepeHInanbHbIX YPaBHEHUIH;

[IPyl8 yMeHune wMmoJenupoBaTh pealbHbIE CHUTyallMM Ha $3BIKE MAaTEMAaTUKH; COCTABIATH
BBIPQXEHUS, YPAaBHEHUS, HEPABEHCTBA U MX CHUCTEMBI MO YCJIOBHIO 3aJlauM, MCCIEA0BATh MOCTPOEHHBIE
MOJIEJI C HCIOJb30BaHHWEM ammapara aiareOpbl, MHTEPIPETUPOBATh MOJIYUYEHHBIH pe3yJbTar; CTPOUTH
MaTeMaTHYeCKHe MOJENHU C MOMOIIBI0 T€OMETPUUECKHUX MMOHATUN U BEJIMYMH, PEIIaTh CBSI3aHHBIE C HUMU
IIPAKTUYECKHE 3aJa4d; COCTaBJIATh BEPOSITHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3ynbTaT; pemiarh NPUKIAJHBIE 3aJaud CpPeACTBAMH MaTeMaTHYeCKOro aHaliu3a, B TOM YHUCIE
COLIMAJIEHO-9)KOHOMHYECKOTO U (PM3HUECKOTO XapaKTepa;
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IIpyl9 ymeHue BbIOMpaTh MOAXOMSALIMA METON ULl PEUICHMs 33/Ja4H;, MOHMMAaHHE 3HAYUMOCTH
MaTEMaTHKU B W3YYEHHM MPHUPOJIHBIX M OOILIECTBEHHBIX MPOILIECCOB U SIBJICHHI; YMEHHE PAcllO3HABATh
MMPOABJICHUC 3aKOHOB MATCMATUKKU B HUCKYCCTBC, YMCHUC INPUBOAWUTL MNPHUMEPBI MATCMATHUYCCKUX
OTKPBITUH POCCUUCKON U MUPOBOM MAaTEMaTUYECKON HAYKH.

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

3aganme: lccrnenoBarh QyHKIMN U HOCTPOUTH CXEMATHUYECKH UX TpapUKy.

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

ITopsinok BbINOJIHEHHUSI PAa0OTHI:
BaumaTenbHO 03HAKOMBTECH C YCIOBHEM 3aJaHUA.
[Tonb3ysich KOHCIIEKTOM JIEKLIMH U CIPABOYHBIMU MaTepHallaMu, BBIIIOJIHUTE 3aJJaHHe.

Xox padoTsl

[ToHsITHE MPOW3BOIHON TO3BOJISIET MPOBECTH MOIPOOHOE MCCIIeIOBaHNE (PYHKIIMHA C MEIbI0 0oJiee
TOYHOT'O MOCTPOCHUS MX I'PaPUKOB.

Paccmotpum anroputm uccinenoBanus QyHKIUMN:

1) Haiitu oOnacTh onpeaeneHust QyHKINY,

2) uccienoBarh (HYHKIMIO HAa YeTHOCTh U HE YETHOCTD,

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

"Eciim juis QyHKIHMH BBIIOJMHSETCS PaBEHCTBO f(—x) = —f(x), TO naHa QYHKIUS SBISCTCS
HeuyeTHOH. CrenoBarenbHO rpaduk GyHKIIMH CUMMETPHYEH OTHOCUTENHHO Havana kKoopauHart (0;0)

sEciu fi—x) £ f(x) m f(—x) £ —f(x), To nannas QyHKUus sBiusercs (yHKUuEH oOIiero BuAa H
CBOMCTBOM CUMMETPUYHOCTH JIaHHAs (QYHKIUS HE 00nagaer

3) HaiTH HHTEPBAJIBl MOHOTOHHOCTH ()YHKIIHH;

* Haiitu npou3BOIHYIO QYHKIIHH.

= [IpupOBHATH MPOU3BOAHYIO K HYJIIO U PEIINTh MTOJYYEHHOE YPaBHEHUE.

* OTMeTUTh HaWJCHHBIE KOPHM YpaBHEHHS Ha KOOpJIWHATHOW TMpsAMO, pa3douB e€ Ha
TPOMEKYTKH.

= HaiiTu 3HaK POU3BOJHON HA KaXXJIOM U3 ITOJTYYEHHBIX IPOMEKYTKOB.

] | + - £l |, mpa xE Cooopx) MU ;o)
Tk I—H ¥ ' o ~ flx) T, mprrx €0 ;xq)
4) HaWTH SKCTpeMyMbl () YHKIINH;
; + -
I I
lIl 1 .I:
min max

Tiin = 1L
Iﬂ'I.IIA’ = IE

5) HaiiTh 3HaueHHE (PYHKIMU B KPUTHYECKUX TOYKAX U B TOUKAX IKCTPEMYyMa;

6) HalTH TOYKM MEPECEUYCHUS] C OCAMH KOOPAMHAT W, BO3MOXKHO, HEKOTOPBIC JOMOJHHTEIbHBIC
TOYKH, YTOUHSIOIIME rpaduk GpyHKINY;

7) mocTpouTh rpaduk GUKIKH.

3ananue Ne |

1) Uccnenyiite hyHKImO U mocTpoiite e€ rpaduk y=1+2x* —x*;
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2) Onpenenum 4eTHOCTh

f(—X) =1+ 2(=x)* = (-x)*=1+2x* = x* = umeen f(-x)=f(x)=>

(GbyHKIMS YeTHas U ee Tpauk CUMMETpUYeH OTHOCUTEIhHO ocu (OY).

3) Haiinem npou3BoHyIO
f/(X) = (L+2x* — x*) = 4x - 4%,
4x—-4x*=0
AX(1-x*)=0=>x=0:x==1;

f(~1)=1+2(-2)2 - (-2)* =2

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

—
alw

.___
L

(I)opMa npeacTaBJICHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kputepun onenkmn:
Ouenka "oTJaMYHO'" CTaBUTCA, €clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM

HCO6XO,[[I/IMOI>'I IOCICIJ0BATCIBbHOCTHU HeﬁCTBHﬁ; B OTBCTC NPABUIIBHO W AKKYPAaTHO BBIIIOJIHCHBI BCC
3allMCHU YU BBIYMCIICHUA.

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

Ouenka "yI10BJIeTBOPHUTEIBHO' CTAaBUTCS, €CliM PadOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHON YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh MPAaBUIIBHBIE PE3YNIbTAaThl U BBIBOJBI; B XOJ€
MpOBeIeHUS pabOTHI ObUTH IOMYIEHbI OLITHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CITM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBINOJIHEHHON YacTH pabOoThI HE MO3BOJISET ClIeNIaTh MPaBUIIBHBIX BHIBOJIOB.
Tema 3.1. IlpousBogHast pyHKIMHU U ee IPUMEHEHHE
IIpakTuyeckoe 3ansaTue Ne 33

«HaxoxkaeHue Hau00JIbIIEr0 1 HAMMEHbIIEr0 3HAYEeHUS U IKCTPEeMAJIbHbIX 3HAYEHU
(pynxuun. IIpukiaaaabie 3a1a4u HA IKCTPEMYyM»
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Heab padotbl: HayuyuThcs IpUMEHATh MPOW3BOAHYIO (YHKIIUU MPU PEIICHUH 3a/1a4.

BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

[IP64 ymeHuwe omepupoBaTh MOHATHSIMH: (DYHKIMS, HENpepbiBHAS (YHKIUSA, MPOU3BOIHAS,
nepBooOpasHas, ONpeeseHHbI WHTerpai;, yMEHUE HaXOAWUTh MPOW3BOJHBIE AJIIEMEHTAPHBIX (DYHKIIMA,
UCIIOJIB3YS CIPABOYHBIE MATEPUAIIBI; UCCIEAOBATh B MPOCTEHIINX CIydasX (YHKIMH Ha MOHOTOHHOCTH,
HAaXOJUTh HAWOONbIIME W HAUMEHbIIWE 3HAYeHUs (YHKUUN; CTpOUTH TpaduKd MHOTOUWIEHOB C
MCTIOJIb30BAHUEM allapara MaTeMaTHYEeCKOT0 aHajM3a; IPUMEHSTh MPOU3BOAHYIO IIPU PEIICHUH 3a/1a4
Ha JBW)KCHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHBIE 337jaul HA HAUOOJbIINE U HAUMEHBIINE 3HAYCHUS,
Ha HaXO0XKJIEHUE ITyTH, CKOPOCTH U YCKOPCHUS;

[IP614 ymeHnue BBIOMpaTh MOAXOSIIMA M3yYEHHBIH METOM JUIS PEIISHUs 3aJadd, Pacro3HaBaTh
MaTeMaTHueckue (akThl U MAaTEMaTHYECKHE MOJICIH B TPUPOJTHBIX W OOINECTBEHHBIX SIBICHUSX, B
UCKYCCTBE; yMEHHE IMPHUBOJIUTH MPHUMEPbl MaTeMaTUYECKUX OTKPBITUH POCCUICKON M MHPOBOM
MaTeMaTHYECKOU HAYKH;

[Ipy8 ymMeHme cBOOOTHO OmMEpUpPOBATH MOHATUAMH: Tpaduk QyHKIUH, oOpaTHas QYHKIIHUA,
KOMIO3ULUS (PYHKIUMHA, TuHEHHas (QyHKIUS, KBagpaTU4Has (QYHKIUS, CTerneHHas (QYHKIHS C LENIbIM
MoKaszareiaeM, TPUTOHOMETpHUYEeCKHe  (YHKIHMH, OOpaTHblE  TPUTOHOMETpPUYECKHE  (YHKIIUH,
MoKasareibHas ¥ Jiorapupmudeckas (YHKIMU; yMEHHUE CTPOUTh Tpaduku (YHKIMH, BBITOIHATH
npeoOpa3oBaHUs rpadukoB GbyHKIM;
YMEHHE HCIOJIb30BaTh Tpaduku (YHKIUH JUIsI U3YYCHHUS TPOIECCOB W 3aBUCUMOCTEH TPU PEIICHHH
3a/a4 U3 APYrux y4eOHBIX MPEAMETOB M U3 PEaJbHOM KHU3HU; BBIpaKaTh (OpMylaMu 3aBUCUMOCTHU
MEXTy BEIMIMHAMH, YMEHHE CBOOOJIHO OTICPUPOBATH MOHSITHSIMH: YCTHOCTH
GyHKIIUHM, TEPUOAUYHOCT (PYHKIIMH, OTPAaHUYCHHOCTh (DYHKIIMU, MOHOTOHHOCTh (DYHKIIUHU, IKCTPEMYM
GbyHKMM, HauOONbIIee W HAWMCHbBIEE 3HAYCHUsS (PYHKIMH Ha TPOMEXKYTKE;, YMEHHE IPOBOIUTH
uccienoBanue QyHKIUY; yYMEHHE
WCIIOJIb30BaTh CBOWCTBA W Tpaduku (GYHKIOUH IS pEHICHUS YpaBHGHUW, HEPABEHCTB W 3aJad C
napaMmeTpamu; U300pakaTh Ha KOOPAMHATHOMN MJIOCKOCTH MHOXECTBA PEIICHUI YpaBHEHMI, HEPABEHCTB
1 UX CHUCTEM;

[Ipyl0 ymenue omepupoBaTh MOHITUSIMH: HENPEPHIBHOCTh (YHKIUH, AaCHMIITOTHI Tpaduka
GyHKIUM, TIepBas W BTOpas TNPOW3BOAHAS (YHKIIUU, TCOMETPHUSCKHA U (DU3UYECKHA CMBICTT
MIPOM3BOIHOM, TEpBOOOpa3Has, ONpeAeNeHHBIH WHTErpall; yMEHHE HaxXOJUTh ACUMIITOTHI Tpaduka
(YHKIIUY; YMEHHUE BBIYHCIIATH MPOU3BOIHBIC CYMMBI, IPOU3BECHNS, YACTHOTO M KOMITO3HMITMA (DYHKITHIA,
HaXOJUTh ypaBHEHUE KacaTelbHON K rpaduky byHKIUY;
YMEHHE HWCIIONIb30BaTh IMPOU3BOAHYIO ISl MCCIIENOBAaHUS (YHKUIWH, JUIS HAXOXKICHHUS HAMITyYIIIero
pelieHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLUATbHO-d)KOHOMHYECKUX U (PU3MYECKHX 3ajayax, it
OTIpeJIeNIEHUs] CKOPOCTH M YCKOPEHUS; HaXOIUTh IUIOMIAT U 00BEeMBI (HUTyp C MOMOINBI0 WHTETpaia;
MIPUBOJIUTH MPUMEPHl MATEMATUYECKOTO MOJISITUPOBAHUS C MTOMOIIBI0 U depeHIINaTbHBIX YPaBHEHHI;

[IPyl8 yMeHue MoJenMpOBaTh pEANbHBIE CHTYallMM Ha $3bIKE MAaTEMAaTHKH; COCTaBJISATh
BBIpQKEHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI MO YCJIOBHUIO 3aJlauM, MCCIEAOBATh MOCTPOSHHBIE
MOJIENI C WCIOJB30BAaHWEM ammapaTa ajareOpbl, HHTEPIPETUPOBATh MONYYCHHBIH pe3yJbTaT; CTPOUTH
MaTeMaTHYeCKHUe MOJEIHU C MOMOIIBI0 T€OMETPUUECKIX MOHSATUI U BETTUYMH, PEllaTh CBSI3aHHbIE C HUMU
MPAKTUYECKHUE 33Ja4d; COCTaBJISATh BEPOSTHOCTHYIO MOJICIh W HMHTEPIPETUPOBATH TOMyYSHHBIN
pe3ynbTaT; peliarh MPHUKIAIHBIE 3aJayd CPEICTBAMU MAaTeMaTH4YeCKOro aHaiu3a, B TOM YHCTE
COITMATEHO-YKOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;

[Ipyl9 ymeHue BBIOMpATh MOAXOSAIIMA METON IJIS PEIICHUs 3aJaud; MOHMMAaHHE 3HAYMMOCTH
MaTEMAaTHKU B W3YYCHHH MPHPOJIHBIX M OOIIECTBEHHBIX IMPOIECCOB M SBJICHHI, YMEHHUE PacIiO3HABATh
MPOSIBIICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, yMEHHE TMPUBOAWTH MPUMEPhl MaTEMaTHYECKHX
OTKPBITHHA POCCUMCKON M1 MUPOBOM MaTEMaTUYECKON HAYKHU.

MarepuanbHoe obecniedenue: VHIuBUyanbHbIE 3a/laHUs, TaOJNHIA TPOU3BOJAHBIX, KOHCIICKTHI
JIEKITUH.

3aganue:
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1. Haiinute HauMMeHbIlee W HauWOOJbIIee 3HAYCHHS (QYHKIHH Fflx) = x*—8x' -9 Ha OTpe3Ke
e3[—1;1]; 8y [0;3].

2. ImeeTcs MpOBOJIOKA ATUHON @ MeTpoB. TpedyeTcs orpaauTh 3TON MPOBOJIOKOI MPSMOYTOIbHBIN
Y4acTOK 3eMJIM, OJIHa CTOPOHA KOTOPOTO MPUMBIKAET K CT€HE 3aBOJACKOTrO 3/1aHus, TaK, YTOObI IJIOMAAb
OTOPO’KEHHOTO y4acTKa Obliia HanOOoJIbIIEH.

JInst OThICKaHUSI HAUMEHBIIEro U HauOOJNbLIETO 3HaueHUs (YHKIUH, AUpPepeHInpyeMOil BHYTpU
OTpe3Ka M HENPEPHIBHON Ha €ro KOHIAX, CIEAyeT HAWTH BCE KPUTHYECKUE TOUYKHM (DYHKIMH, JI)KAIe
BHYTPU OTpPE3Ka, BBIYUCIUTH 3HAYCHUS (PYHKIMH B ITUX TOUKAX M Ha KOHIIAX OTpe3Ka, a 3aTeM M3 BCEX
MOJTYYeHHBIX TAKUM 00pa30M 4HCell BEIOpaTh HAMMEHbIIEe U HanOobIIee.

Iopsinok BbINOJIHEHHSI PAa0OTHI:

1. Haxoaum KpuTHUYECKUE TOYKU (PYHKIINH.

2. IlpoBepsieM, Kakue U3 HalJACHHBIX KPUTHUYECKUX TOYEK JIEKAT BHYTPH 33JaHHOTO OTpPE3Ka.

3. Haxomum 3HaueHWs (QyHKIMM Ha KOHILIAX OTpPE3Ka M B TE€X KPUTHUECKUX TOUYKAX, KOTOpPHIC
MOMAa/Ial0T B 3TOT OTPE3OK.

4. W3 Bcex moMy4yeHHBIX 3HAUCHUN (QYHKIIMU BHIOMpaeM HauMeHbIIIee U HaubobIlee.

Xox pabdoThI:

1. Haiinute HauMeHbliee U HauOoJIbIee 3HAYCHUST QYHKIUH flx) = —2x% — 3x? 4 4 HA IPOMEKYTKE
ed[—2; —0,5];8) [1: 3],

Pemenue.

HaxoauM KpUTHYECKHE TOUYKH QYHKITHH.

Flled = (=27 = 30 + )= % — 6 = —6uc (o + 1);

Fll) =0; —6x(x 4+ 1)=0; x = 0mx = —1. NOJNYYUIH JBE KDUTHUECKUE TOUKH: x = Dmx = —1,

& ) B mpomesgyrie [—2; —0,5] JI€KUT O/1HA M3 KPUTHYECKUX TOYEK: X= -1.

Tax KakK Fl-2) =8, f(—1) =3, f(-0,5) =3.5, 10 HauMeHbIIIee 3HAYECHUE byHKIUSA
Flx) = =26 — 3% + 4 mocTuraer B Touke x = —1 ¥ paBHO 3, a HaKOOJIBIIIEE - B TOYKE X = —2 M paBHO §..
Kpatko 9T0 MOXHO 3aIUCATh TaK: raity_y, pg flad = F—10 = 3.many_, _pq fled =F1-20 = 8.

0) Otpesky [1:3] He MPHHAMICKUT HU OJHA U3 KPUTHUECKHX TOUEK, MIO3TOMY HAiIEM 3HAYCHUS
(GYHKLIMU Ha KOHIAX OoTpe3Ka: fi1) = —2-1* —3.12 +4 = —1.[1;3];7(3) = -2-3 -3 .3+ 2 = —-77. . Kparko
9TO MOJKHO 3aIUCATh TAK: riny |q,q Flx) = f3) = =T muaseqy qp Fle)=F01) = -1,

2. Yucrno 86 mpeACTaBICHO B BHAE CYMMbI [BYX CIIaraeéMbIX TaK, 4TO WX MHPOU3BEICHUC
MakcuManbHO. Haliure 3Tu ciaraeMele.

Pemenue. IlycTh 3amaHHOE YHCIIO TPEJCTABICHO B BHAE CYMMBI JIByX ClIaraeMbIX
x uy,T1..86=x + . Belpa3uM BTOpO€ cilaraemMoe 4epes X.

y=86-x.3anuIeM NPOM3BENCHNE dTUX YHCEN B BHAE (DYHKIHMH OT Xx:flx) =x (86 —x) Haiiném
3HAYCHUE X, IIPH KOTOPOM (DYHKIIUS

f (x) =x. (86 —x) pmocruraer makcumyma. Haiiném mnpouwssommyrof!(x) u  npupaBHseM eg
Hymo. fl () =(x - (86 — )} = (86 — 20 =86 — 2 = 2043 — 1),

2043 —x) =0, =43,

Onpenennm BTOpOE craraemoe: ¥ = 86 —x =86 — 43 =43,

OtBer: x =43y =43,

®opma npeacraBiaeHus pe3yJabTaTa: BHIIOJIHEHHAs padoTa.

Kpurepum ouenku:
Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIIEeI0BaTeILHOCTH JIEUCTBHI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
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3alUCH U BBIUMCIICHUS.

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

Ouenka "yaoBJIE€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPABWIbHBIE PE3yJIbTaThl W BBIBOJIBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OIITHOKHU.

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

Tema 3.2 UHTerpa u ero npuMeHeHue
IMpakTnyeckoe 3ansiTue Ne 34

«HHuTerpasa u neppoodpasznas. Haxoxaenue HeonpeaeJeHHbIX HHTETPAJIOB IIPH MOMOIIU
CBOIICTB HHTEIPAJIOB)

He.]'lb: HAaYy4YHUTBCA HAXOAUTH HGOHpCIIGJIéHHI)IC HUHTCETpajibl HCIOCPECACTBECHHBIM HHTCIPHUPOBAHUCM
IIpH IIOMOIIHU CBOMCTB HHTCTPUPOBAHUA.

Boinosinenue padorsl cnnocodcTByeT GOPMHUPOBAHMIO:

[1P64 ymeHume omnepupoBaTh MOHATUAMHU: (DYHKIUSA, HENpepbiBHAs (YHKIWS, MPOU3BOIHASI,
nepBooOpasHas, OmpeeNeHHbI WHTErpait, YMEHHE HaXOAUTh MPOU3BOJHBIC AJIIEMEHTAPHBIX (PYHKIIMIA,
I/ICHOJH)Syﬁ CHpaBOLIHI)IC MaTCpI/Ia.HBI; HCCJICOI0OBATH B HpOCTGfIIHPIX cnyqaﬂx (bYHKIII/II/I Ha MOHOTOHHOCTB,
HAaXOJIUTh HAWOONbIIME W HAUMEHbIIWE 3HAaYeHUs (YHKUUN; CTpOUTh TpadUKd MHOTOUWICHOB C
WCIIOJIb30BAaHUEM ammapara MaTeMaTUYeCKOro aHaIN3a; MPUMEHSITh MPOU3BOAHYIO MPU PEHICHUH 3a/1a4
Ha JIBIDKCHHE, peliaTh MPaKTUKO-OPUEHTUPOBAHHBIC 3a/1a4ul Ha HAHMOOJIBIINE M HAUMEHBIINE 3HAYCHHUSI,
Ha HAXOXICHUC nyTu, CKOpOCTI/I nu yCKOpCHI/Iﬂ;

[Ipyl0 ymenue omepupoBaTh MOHITUSIMH: HENPEPHIBHOCTh (YHKIUH, AaCHMIITOTHI Tpaduka
¢byHKIMM, TepBas U BTOpas MNPOU3BOAHAS (YHKIUH, TIEOMETPUUECKUH M (PU3UYECKHH CMBICIT
MIPOM3BOJIHOM, TEpPBOOOpa3Has, ONpeAeNeHHBI WHTErpall; yMEHHE HaXOJUTh ACHMIITOTHI Tpaduka
(GYHKIIMHM; YMEHHUE BBIYMCIISATH IPOU3BOIHBIE CYMMBI, IPOU3BEACHMS], YACTHOTO U KOMIIO3ULIUK (DYHKIIUH,
HaXOJUTh ypaBHEHUE KacaTelbHOU K rpaduky byHKIUY;
YMGHI/IC HUCITIOJIB30BATh HpOI/ISBO)IHYIO JIA UCCIICOTOBAHUS q)YHKHHﬁ, I HAXOXKICHUS Hannquero
pelieHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLUATbHO-d)KOHOMHYECKUX U (PU3MYECKHX 3ajayax, it
OHpGZ[GJ'IeHI/IfI CKOpOCTI/I 158 yCKOpeHI/IH; HaxXOIUTHh IJIOIIIAInu H 06”I)GMI)I (1)I/Il"yp C IIOMOIIIBO I/IHTel"paJ'Ia;
MPUBOJIUTH MPUMEPHI MATEMATUYECKOTO MOJECIMPOBAHUS C TOMOIIBIO AU PepeHIInaNbHbIX YPaBHEHUN.

MarepuajnbHoe o0ecnieyeHue:

WNHnuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUalIbl, KOHCIIEKTHI JIEKIIH.

3aganue:
Haiitu cnepyromue HHTErpas:

1. J Gxg —ixz + 5) g
2. Jarzxt — 1)

3. Jx'(1 + 5x%dx

4. JE+ Sdx

5. J{5vx® — 74=7)dx

KpaTkue TeopeTnyeckue cBeieHHUS:
Ceoticmea HeonpedenenHo20 unmezpand

1) [ mf (x)dx = mf[ £ (x)dx, m-const
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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) Iexdx:eX+C;

5) Iaxdx=a—+C;
Ina

6) Isinxdx:—cosx+C;

7) J'cosxdx =sinx+C;

8)_[ ox =tgx+C;
cos? x

9)J' ax =—Ctgx +C;

sin? x
dx .
10) | —==arcsinx+C;
J o
dx
11 =arctgx +C .
) J.1+ NG g

Ilopsinok BbINOJIHEHHS padOThHI:

CoBOKYIHOCTb BCeX NepBOOOPa3HbIX /Ui (YHKIUU HA3bIBACTCS HEOIPECIIEHHBIM HHTEIPAJIOM.

OcHOBHBIE CBOMCTBA HEOTPEIETEHHOTO HHTETpaja

1) J{FCO + glad Ve = [ fld doc+ [ glad d

2) Jkfladde =k [ ) dx

HenocpencTBeHHOEe MHTErpUPOBAaHME OCHOBAHO Ha MPSIMOM HCHOJIb30BAHUU TAOJIHUIIBI HHTETPAJIOB.
MoryT npencTaBUThCS CIEAYIOIUE CIIyYau:

1) aHHblii MHTErpan HAXOMUTHCS HEMOCPEICTBEHHO I10 COOTBETCTBYIOLIEMY TaOIUYHOMY
WHTErpaiy.

2) [aHHblif MHTErpaia MOCie MPUMEHEHHs CBOWCTB 1M2 MPUBOAMUTCS K OJHOMY HJIM HECKOJIBKUM
TaOJIMYHBIM UHTETpaJIaM;

3) JauHblii WHTErpajx mocjie JIEMEHTApHBIX  TOXKICCTBEHHBIX  HpeoOpa3oBaHHid, HaJ
MOJIBIHTETpaIbHOM (YHKIMEH W MpUMeHssl cBoiicTBa M2 NPUBOAWUTCS K OJHOMY WM HECKOJIbKHUM
TaOJIMYHBIM UHTETPAJIaM.

Xon paborsr:
Haiitu cnepyromue HHTETrpas:
1. I'6x?dr —mcmone3yeM cBoiicTBo 2 M Gopmymy 2.

[xdr =

xﬂ"‘l

+ ¢ [omyunm:

f+1
2+ 3
_rﬁxzdx=ﬁ_rx2dx=ﬁx—+c=6x—+c=2x:‘+c
241 3
2. J4lx® —x+ 2dx Hcnonb3ys cBodictBa | w 2 u, ¢opmynsl 1 u 2 mnomyyum:
3 2
4fxtdx—afxdr+12fde =45 Tttt o=Txt - 26+ 120 +c

- mnocrosiHHas uHTerpupoBaHuss C paBHa anredbpandeckodl cymMMe TpeX IOCTOSHHBIX
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UHTETPUPOBAHUA .
3 z
3 J2Ex —1¥%r =23 — 1) %dxr =2 (9% — 6 — Ldx = 2-9%—2-6%+ Zr4+c=fr' —fx+ 2r+c

4 2 4ax? pax X
T — o« —pa3aenuM MOYJICHHO Ha X, TIOJYYHM:
! 3t
Cx® 4 3x + dldx :?+T+4-:r+ £

1 1

i —_1 —_
5. Ij—; —Hucnonb3yeM popmyiry 2 [ x"zdx = 'rj_i—L+ e=F+c=2Vr+ec
2 2

CDopMa NMpeacTaBjJaCHus pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "OTJIMYHO'" CTaBUTCSA, €CliM paboTa BBHIMOJHEHA B IMOJHOM O0BEME C COOJIOJIEHUEM
HEO0OXOIMMOM TIOCTIEOBATEIIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alMCH U BBEIYHCIICHHA.

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

OuneHka "yI0BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJI€
MpoBeACHUS Pa0OThI OBUIA JOMYIIEHBI OITHOKH.

Ouenka ""Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIIOJIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE TTO3BOJISIET CAENIATh MPABWIBHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTnyeckoe 3ansaTue Ne 35
«MHTEerpUpoBaHNe METO/I0M 3aMeHbI IlepeMeHHOID)
Heab padorbl: HayuyuThcs BEIYUCIATH HHTErPaibl CIOCOOOM MOJCTAHOBKH.

BoinosiHeHue padoTsl criocodcTBYeT (JOPMUPOBAHUIO:

[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIUS, HeNpepbiBHAs (GYHKLHUSA, MPOU3BOIHASI,
nepBooOpasHas, ONpeesIeHHbI MHTErpai;, YyMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTApHBIX (PYHKIIHMH,
UCMOJb3Ysl CIPaBOYHBIE MAaTEpUabl; UCCIE0BATh B MPOCTEHIINX CiIydasix (PYHKIMH Ha MOHOTOHHOCTB,
HaXOJUTh HAuOONbIIME W HAUMEHbIIME 3HAYeHUs (YHKUUN; CTPOUTH TpapuKd MHOTOWIEHOB C
UCIIOJIb30BAaHUEM allllapaTa MaTeMaTU4YeCKOro aHaln3a; MPUMEHATh MIPOU3BOJHYIO IIPU PEUICHUM 3ajad
Ha JBM)KEHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHbIE 33Jaul Ha HAauOOJbIINE U HAaUMEHbIINE 3HAYCHMUS,
Ha HaXO0>XJIEHUE MyTH, CKOPOCTU U YCKOPEHHS;

[1PG14 ymeHue BbIOMpaTh MOAXOASIIMN M3YyYEHHBIM METOJ AJIs PELIEHUs 3aJaud, pacro3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHUYECKHE MOJENM B TPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX, B
HUCKYCCTBE; yMEHHUE IPUBOAUTH IPUMEPBl MATEMaTHYECKUX OTKPBITUA POCCUHCKOW W MHUPOBOU
MaTEMaTHUYECKON HAYKU;

MarepuanbHoe o0ecnieyeHme:

WNHauBuayanbHble 3a1aHNSL, CIPABOYHBIE MaTEpUAIbl, KOHCIIEKTHI JIEKIIUH.

3aganme:
Haiitu unterpansi:
1. Ji{iza — 5)7dx

2-J'Il'.t'

B +3

3. Jxvx?—7dx
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coax
4, f e dx

5. Jtgrdx

6. J' dx

141627

IMopsinok BbINOJIHEHHE PAOOTHI:

B ocHoBe WHTErpHpoOBaHUS METOIOM 3aMEHBI MEPEMEHHOU (MU CIOCOOOM MOCTAHOBKH) JICKHUT
CBOWCTBO WHBapHaHTHOCTH (OPMYJI WHTETPUPOBAHUS, KOTOPOE 3aKIIIOYAETCS B CICIAYIOMIEM: €CIH
TFldde =Flx) 4+ 1o [ flad du = Fla) + ¢, rue u(x) npomssoxnas nuddepeHuupyemas GyHKIHS OT X.

3aMeHa MepeMeHHON B HEOIPEICIICHHOM WHTErpajie MPOU3BOJAUTCS C MIOMOIIBIO MMOJACTAHOBOK JBYX
BUJIOM:

1. x=w(t) , rae t-HOBas NepeMeHHas, a w(t] HempepblBHO auddepeHupyemas GyHKIUSA

T flcdde = [ flold) )o'(t) dt
2. t=p(x),rae t-HoBas nepemennast, toraa: | Flplt) Ju' (dde = [ fldde

Xoa padoThI:

iy
L. Is+x3
-T.K. 6(8 + %) = 3x¥dx , TO
JI' xdr 1J‘d[8+ 3™y
B4+x7 3 B4 a0
7 _ L opdr _1 _1 3
-mojiarasi 8+ x* =t , MOJY4HM: EIT = ;ln[ﬂl +rc —;1n|8 e
cogxdy e d (2D .
2. J = [ - =-m0dTOMY, MCHONb3ys MOACTAHOBKY t=sinr , NPUXOAUM K TaOIMIHOMY
.rde _t LA (ﬂ)
HHTCTpAly: I4+r2 =3 orct g » +c= , orcty . +rc
3 J- e¥dy o die™)
T dger? Jo-r?
-BOCITOJIb30BABIINCh  ITOJICTAHOBKOMU t=9¢", OpUBOAMM K  TaOJIMYHOM WHTErpa
) p y paity

X

dr 1 .8
f =@resin-+ o= oresin —4 ¢
da-t? 1 E

Ipumevanue: dx = id[mc + &)

1
rdx = Ed[xzjl

" dxr = dig®)
fx _
P gilnlx)

cosxdy = g s
(I)opMa NMpeaACTaBJICHUA Pe3yabTaTa: BBIIIOJIHCHHOC 3a/laHNE

Kputepun onenkn:

Ouenka "oTJMYHO'" CTaBUTCA, €Cid padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOIEHUEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aMUCH ¥ BBIYMCIICHUSI.

Ouenka "Xopouo' cTaBUTCs, €CIU BBITIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JIOMYIICHBI
2-3 HemoueTa.

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISCT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJI€
MpOBeIeHUS pabOTHI OBUTN IOMYIEHb! OLITHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CITM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BHIBOJIOB.
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Tema 3.2 UHTerpaJ u ero npuMeHeHue

IIpakT4eckoe 3ansaTue Ne 36
«AHTEerpupoBaHye pa3TnYHbLIMU METOIAMI)

Heabr padorbl: HayuuTbcss HaxoAWTh HWHTETpajibl Pa3IMYHBIMU METOJAMH: WHTETPUPOBAHUE
HOJACTAHOBKOM U I10 YaCTSIM.

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKLMS, HemNpepbiBHAs (GYHKLHUSA, [POU3BOIHASI,
nepBooOpasHas, ONpeeseHHbBI HMHTErpali; yMEHUE HAaXOIUTh MPOU3BOJIHBIC HJIEMEHTAPHBIX (YHKIHH,
UCHOJb3Ysl CIPAaBOYHBIC MAaTEpUalIbl; UCCIEI0BATh B MPOCTEHIINX CiIydasX (PyHKIMM HA MOHOTOHHOCTD,
HaXOJWUTh HaAuOONbIIME W HAUMEHbIIME 3HAYeHHs (QYHKUUH; CTPOUTh Tpa)UKd MHOTOUYIEHOB C
UCII0JIb30BaHUEM allllapaTa MaTeMaTU4YeCKOro aHajln3a; IPUMEHATH MPOM3BOJHYIO IIPH PELIECHUU 33]a4
Ha JBW)KCHUE; peIllaTh IIPAKTUKO-OPUEHTUPOBAHHBIE 337aUul HA HAauOOJbIIME U HAaUMEHbIINE 3HAYECHMUS,
Ha HaXO0>KJIEHUE ITyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymeHue BBHIOMpaTh MOIXOASIINN HW3YYEHHBIH METOJX JJIsl PEIICHUs 3a/laud, Pacro3HaBaTh
MaTeMaTHueckue (akTbl M MaTeMaTHUECKHUE MOJENIU B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE; yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHUYECKUX OTKPBITUN POCCUHUCKOM M MHUPOBOU
MaTEMaTHUYECKON HAYKH.

MatepuajbHoe obecnedeHue:

WuauBuayanbHble 3a1aHNs, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTBI JIEKLIHA.

3aganue:

Haiitn naTErpasst
dx

o+ T At

[Stax
2. IEMZI gx
3. [ xrosxdx
4, I]de

x3

5. J- xoy

zinlx

Ilopsinok BbINOIHEHHE PadOTHI:

1. IlepBple 1Ba MHTErpaja pelIalOTCs METOJOM 3aMEHbl IEepPeMEHHOW (3TOT  ciyvaid
paccMaTtpuBaics B pakTuueckon padore Ne 35).

2. Crenyrolye HHTETpajIbl PELIAOTCs METOI0M UHTETPUPOBAHUS IO YaCTSIM.

WuTerpupoBaHneM 1O  4YacTsM  Ha3bIBA€TCA  HAXOXJACHWE UHTerpaja 1o  Qopmyse:
Judd = wd — [ ddu rae @ H# HenpepblBHO AU depeHmpyembie GyHKINU OT X.

Wurerpupys o0e yact paBeHcTBa  glad) = udd + fdu , IOJIy4UM

fd[maj =fm:m +f~a.:su

i =J‘udt‘.? +J‘t‘3‘du,|:|'rrq,r,qa J‘udt‘? = —J‘t‘.?du

C MMOMOILIBIO 3TOM (I)OpMyJILI BBIUUCJICHUC UHTCIpaJIa CBOJUTCSA K BBIYUCIICHUIO HHTCrpaia Itﬁ'd‘u,
€CJIn HOCJ'Ie)IHI/Iﬁ OKaXXETC IMPOIIE NCXOAHOTO.

Xox padoThl:
BoruucinuTs MHTErpaz METOIOM UHTEIPUPOBAHUS 10 YACTSAM:
1. Jix — S)cosxdax

-mojiarasg u =x — 5 di = rosxdx,
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-HalnéM du = dix; ¢ = [ coswdr = sinx
-CJICAOBATCIIBbHO:
Jr(x — Slposrdy = (x — S)sine = J- sinrdx = [x — S)sinr + cosx + ¢

2. [ xoretgrds

—yCTh u =arctgyr; df = rdx,
1 xt
e ?=—=

1428 ]
-Ha OCHOBAHHU (POPMYJIbBI HAXOAUM
2

-Toraa du =

x
Jr xoretgrdy = E erotgr

J‘:cz ax 1 ” lJI'.r2+1—1d
| — —_— = gy —— | —————
2 xig1l 2o MEEETL ) Ty

1, . 1 J‘d JI' dx l[xz )
== —= - == tgxr — t
o ¥ erctgr 2[ i P 1] 5 et erotgu x4+ orotgel + o

®opma npeacTraBaeHus pe3yJabTaTa: BHIIOJHEHHOE 3aJaHHE.

Kpurepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid pabOTa BBHINOJHEHA B IMOJTHOM OOBEME C COOJIOJICHUEM
HEOOXOMMOW TIOCIIEAOBATEIFHOCTH JCWCTBUI; B OTBETE MPABHJIBHO M AKKypaTHO BBIMOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

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

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

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIIM paboTa BBHIIOJHEHA HE MOJHOCTBIO WM 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISIET CAENATh MPABUIIBHBIX BBHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue
IIpakTyeckoe 3anaTue Ne 37
«Teopema Hprorona-JleiitOnnna. BeruuciieHne onpeaeeHHbIX HHTErPaJIoB»
Iesb paGoThl: HAYYUTHCS BBIYUCIATH ONpPeeIeHHbIN uHTerpan no gopmyine Herorona-JleitGuuma.

BbinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

[1P64 ymenue omepupoBaTh MNOHATUSIMH: (DYHKIMS, HENpepblBHAas (YHKIUSA, MPOU3BOAHASL,
nepBooOpasHasi, ONpeesIeHHbIH MHTErpajl; yMEHUE HaXOJUTh MPOM3BOJHBIC JIEMEHTAPHBIX (DYHKIIMIA,
HCIIOJIB3YA CIIPABOYHBIC MAaTCpUalibl; UCCICIOBAThH B HpOCTCﬁHIHX cirydasax (1)YHKHI/II/I Ha MOHOTOHHOCTbS,
HaXOAUTh HauOONbIIME W HAUMEHbLIME 3HaueHHs (QYHKUUH; CTPOUTh TIpaUKd MHOTOUYIEHOB C
MCIOJIb30BaHUEM allllapaTa MaTeMaTH4YeCKOro aHalu3a; MPUMEHSATh MIPOU3BOJHYIO MPH PELIECHUH 3a]ad
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHEHTUPOBAHHbIEC 33/jaul Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYEeHUS,
Ha HaXO0XACHHUEC ITYTHU, CKOPOCTU U YCKOPCHUSA,

[1P614 ymeHue BBIOMpaTh MOIXOASIINN HM3YUYE€HHBIH METOJ JAJS peIleHUs 3a/aud, pacro3HaBaTh
MaATEMATUYCCKUE q)aKTBI H MAaTCMAaTU4YCCKUC MOACINW B IPUPOJHBIX H O6HIGCTBCHHBIX SBJICHUAX, B
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HUCKYCCTBE, yMEHHE IPUBOAUTH IIPUMEPBI MATEMATHUYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTeMaTU4YECKON HAYKU;

IIpyl0 ymeHue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (DYHKIMHM, ACHUMIITOTHI TIpaduka
GbyHKIMH, 1epBas M BTOpas HNpPOU3BOAHAS (YHKIMM, TCOMETPUYECKMH M (U3NYECKUH CMBICH
MIPOU3BOJIHOM, TEpBOOOpa3Hasi, ONpPENEeNeHHBI HMHTErpall; yMEHHE HAXOAWTh ACHMIOTOTHI Tpaduka
(GYHKLINHU; yMEHUE BBIYUCIATH IPOU3BOJHBIE CYMMBI, IPOM3BEACHNUS, YACTHOIO U KOMIIO3ULIMH (PYHKIUI,
HaXOJUTh ypaBHEHUE KacaTelbHON K rpaduxy byHKuuy;
YMEHHUE MCII0JIb30BaTh IPOU3BOAHYIO Ul HCCIEAOBAaHUS (DYHKIMH, U1 HAXOXKACHUS HAWIYYIIEero
pelieHusT B NPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-PKOHOMHUYECKMX M (U3NYECKUX 3ajadax, s
OIIpEJIEJIEHUs] CKOPOCTH U YCKOPEHUS; HAXOAUTh IUIOIIAAN U 00bEeMbl (PUIyp ¢ INOMOIIBIO MHTErpana;
MPUBOAUTH IPUMEPBI MATEMAaTHUYECKOTO MOJICIIMPOBAHUS C MMOMOIIBIO TU(PepeHIINaTbHBIX YPaBHEHUH;

[IPyl8 yMeHnme MoIenupoBaTh peaJbHbIE CHUTyalluM Ha A3BIKE MAaTEMaTUKH; COCTABIATH
BBIPQKCHMS, YPABHEHUS, HEPABCHCTBA U UX CHUCTEMBI 110 YCIOBHUIO 33J1a4d, MCCIENOBATh IIOCTPOCHHBIC
MOJIEJIN C HCIOJb30BAaHUEM amImapara aiareOpbl, MHTEPIPETUPOBATh IOIYYEHHBIH pe3ybTaT; CTPOUTH
MaTE€MaTUYECKUE MOJEIIN C IIOMOIIBIO TEOMETPUYECKUX IIOHATHM U BEJIMYUH, PEIIATh CBA3aHHBIE C HUMU
IIPAKTUYECKUE 3aJa4d; COCTaBJIATh BEPOSITHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yibTaT; pelmarb IPUKIAAHBIE 3aJadd CPEICTBAMM MATEMAaTHMYECKOTrO aHaliu3a, B TOM 4YHCIE
COLMAJIBHO-9KOHOMHUYECKOT0 U (PU3NYECKOro XapakTepa.

MatepuajbHoe o0ecniedeHue:

WHauBuayanbHble 3a1aHNsL, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTBI JICKIIUH.

3ananue:
Brprunciure uHTErpaisl.
1. _r 12 2t dx
4
_[(8+2x—x2]a!’x

-2

wn

f;'{ ? rosxdx

(cos x — 3sin x)dx

~
NN —— N

5. dx

JZ- 1-x2
2

H X

ITopsI0K BHINOJHEHHST PAGOTHI:

1) Ucnonp3ys Tabauily MHTErpajioB HaWTH UHTErpaj
2) Ucnonb3ys popmyny Herotona — JleitOnuma

3
[ fxian=Fix)= F)-Pa)

HaWTH ONpPEIEICHHBIN HHTETpal

Xox pa0doThI:
BbruncnuTh onpenencHHbI HHTErpa

]

_I-Exjr::fx

1

Pemenmue:
2 o2 2 3
_IIExz.:i’x!Engcix!E(f)ﬁ !3(23 = ligop=l 7142
1 ! 3 3 3 3 3

(1) BeiHOCUM KOHCTAHTY 3a 3HAK UHTETpaa.
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x:'¢+1
xdx = +i
n2+1

(2) Harerpupyem mo Tabiauie C MOMOLIbIO CaMON MOMYISPHON (opMyIbI
1

3
IM0SBHBIIYIOCS KOHCTAHTY - IEIeCO0BPasHO OTAENHTh OT % H BBIHECTH 3a CKOOKy. Jlemath 5T0 He

O6H33T€J'IBHO, HO >KeJIaTeIbHO — 3a4eM JINIITHUE BRIYUCIICHUS ?

2
Jr@dx= POf. = F o)~ Fl)

(3) Ucnonp3zyem dopmyny HeroTona-JleiiOnumna 2 . CHavaina

3
MOJICTABJIsIeM B £ BEpXHUU Mpenen, 3aTeM — HUKHUEN npeaen. [IpoBoauM nanpHEHINe BEIYUCICHUS U
MOJy4aeM OKOHYATEIbHbIA OTBET.

Brrunciuts onpeneeHHblil HHTErpal

4
I(8+2x—x2)dx
2

Pemrenue:
4 4

[@+2x- x:‘).:fxfaidﬁ ijdx— J-xgcixiijﬁ(x)r + 2. l(.—ﬁ)r‘ 1 ()
] -2 5 17 -2

-2 =2 -2

= 84— (=20 + &4* - (-20%) —%(43—(—2)3} =3. 6+{16—4}—%(64+8}=

1%

=48+12-24 =36

(1) Ucnionp3yem CBOIMCTBA TMHEHHOCTH OINPEACIICHHOTO UHTETpaJia.

(2) NnTerpupyem no tabnuiie, Mpu 3TOM BCE KOHCTAHTHI BBIHOCUM — OHU HE OYAYyT y4acTBOBaTh B
MOJICTAHOBKE BEPXHETO U HHIKHETO MpEEena.

(3) Hns xaxgoro w3 TpEX crnaraeMbix npumensem ¢opmyny Hbprotona-Jleitbnuna:

FO|,=FE)- Fla)

CoBer: mnepen TeMm, Kak HCHoab3oBath ¢opmyiay HbworoHa-Jleiionna, mnojie3Ho mnpoBecTH
NMPOBEPKY: a caMa-TO MepBo0Gpa3Hasi HaiileHa NPAaBUWILHO?

Tak, TpUMEHHUTETBPHO K paccMaTpUBAEMOMY TMpPUMEpPY: TMepel TeM, Kak B TepBOOOPa3HYIO
3
x
Qx4 xt -1
byHKIIMIO 3 momcTaBIATh BEpXHUN ¥ HIDKHUM TIpEAeIbl, J>KEJIaTeJIbHO Ha YEPHOBUKE
MPOBEPUTh, a TMPaBWIBHO JHM BOOOINEe HaWJeH HeompeneneHHbli uHTerpan? JuddepeHuupyem:
r

{8x+x2 —?J :8(x)'+(x2)'—%(x3)':8-1+2x—%-3xg =84+ 2x—x°

[Tonydyena ucxomHas MOABIHTErpaibHas (QPYHKIHS, 3HAUUT, HEOIpeAeJCHHBIH WHTEerpal HaiijeH
BepHO. Tenepb MoxHO U popmyny HeroTona-JleltOHuIIa TPUMEHUTB.

®opma npeacraBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHHe/

Kpurepum ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEeoOXOIMMOM TOCeA0BaTENbHOCTH JEHCTBUI; B OTBETE MPAaBUIBLHO M AKKypaTHO BBINIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

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

Ouenka "yI10BJIETBOPUTENIbHO' CTaBUTCS, €CIM pabOTa BBIMOJTHEHA HE TMOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO I0O3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEIEHUS pabOThI ObUIH AOMYILEHBI OIIHUOKH.
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OuneHka ""Hey10BJIeTBOPUTEIBbHO' CTaBUTCS, €CIIH pabOTa BBHIMOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTu pabOTHI HE MO3BOJISET CAENaTh MPABUIBHBIX BHIBOJIOB.

Tema 3.2 UHTerpaj u ero npuMeHeHue
IMpakTnyeckoe 3ansitue Ne 38
«Bblyuc/ieHue onpeieIeHHbIX MHTErPAJIOB METO0M 3aMeHbI IepeMeHH i
Heab padoThl: HAYYUTHCS BBIYUCIATH OMPEICIEHHBIE HHTErPaibl METOJJOM 3aMEHbI TIEPEMEHHOM.

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:

[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIUS, HENpepbiBHAs (YHKLIUSA, MPOU3BOIHASI,
nepBooOpasHasi, ONpeJesIeHHbI MHTErpajl; yMEHUE HaXOJUTh HMPOU3BOJHBIE 3JIEMEHTApHbIX (YHKLHUH,
UCTOJB3Ysl CIPABOYHBIC MAaTEPUANIbl; HCCIEOBATh B MPOCTEHIINX CiIydasx (PyHKIMH HA MOHOTOHHOCTH,
HaxoAuTh HauOOJbIIME W HAUMEHbLIME 3HAuYeHWs (QYHKUUH; CTPOUTh IpaUKd MHOTOUWIEHOB C
MCIIOJIb30BAaHUEM allllapaTa MaTeMaTUYEeCKOro aHalu3a; MPUMEHATh MIPOU3BOJIHYIO IIPU PEUICHUH 3ajay
Ha JIBWKEHME; pellaTh MIPAKTUKO-OPUEHTUPOBAHHbIEC 3a/lauld Ha HauOOJblINEe U HAaUMEHbLINE 3HAYCHU,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymeHue BbIOMpaTh MOIXOASIININ HM3Y4YEHHBIH METOJ JAJS pElleHUs 3a/laud, pacro3HaBaTh
MaTeMaThuyeckue (akThl U MaTEMaTHYECKHE MOJIENM B NPUPOJHBIX U OOILECTBEHHBIX SIBJICHUSX, B
UCKYCCTBE; yMEHHE IIPUBOJUTh NPHUMEPHl MAaTEMaTHYECKUX OTKPBITUM PpPOCCUMCKOM M MHPOBOU
MaTeMaTHYECKOU HAYKH;

IIpyl0 ymeHue omnepupoBaTh MOHITUSAMHU: HENPEPHIBHOCTh (YHKIMHU, ACHUMITOTHI TIpaduka
¢byHKIMM, TIepBas W BTOpas NPOW3BOMHAS (YHKIHMH, TEOMETPUYECKUH H (PU3UUECKUH CMBICTT
IIPOM3BO/IHOM, MepBOOOpa3Has, ONpPENENEeHHBbIH HHTErpajl; yMEHUE HaXOAMWTh ACHUMOTOTHI TIpaduka
(GyHKINU; yMEHUE BBIYUCISATH POU3BOIHBIE CYMMBI, IPOM3BEACHNUS, YaCTHOTO U KOMITO3UIINH (PYHKIIHA,
HaXOJUTh yYpaBHEHHUE KacaTeJIbHON K rpaduxy GyHKIMHY;
YMEHHE HCIIOJIb30BaTh IPOU3BOJHYIO JJISi HUCCIENOBaHMS (PYHKUMM, Uil HAXOXIACHUS HaWIydIlero
pelieHusi B NPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-PKOHOMUYECKMX M (U3WYECKHUX 3ajayax, s
OTpesieNIEeHUs] CKOPOCTH U YCKOPEHHUS; HAaXOOUTh IUIOIAA U 00bEeMbl (UIYp C MOMOUIbIO MHTErpasa;
MPUBOANUTH PUMEPBI MATEMAaTHUYECKOT0 MOJIEIMPOBAHUS C MMOMOIIBIO TU(PepeHINaTbHbIX YPaBHEHUH;

[IPyl8 yMeHue wMojenupoBaTh pealbHbIE CHUTyallUM Ha $3bIKE MAaTEMaTHKH; COCTaBJISATh
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHCTEMBI IO YCJIOBMIO 3a/layM, UCCIIENOBATh IOCTPOCHHBIE
MOJIETIM C HCIIOJIb30BAHWEM ammapara ajreOpbl, MHTEPIPETUPOBATh MOJYYEHHBIH PE3yJIbTaT; CTPOUTH
MaTEMaTHYECKUE MOJEINU € MIOMOIBIO T€OMETPUYECKUX IOHATUI U BEJIUYMH, PEIIATh CBS3aHHBIE C HUMU
MIPaKTUYECKHE 3aJaud; COCTaBJISATh BEPOSTHOCTHYIO MOJEIb U HMHTEPIPETUPOBATH MOJYYEHHBIN
pe3ysbTaT; pemarbh NPUKIAJHBIE 3aJaud CPEACTBAMM MaTEeMaTHYECKOro aHaln3a, B TOM YHUCIIE
COLIMAJIbHO-9KOHOMUYECKOT0 U (PU3MUECKOro XapaKTepa;

IIpyl9 ymeHue BbIOMpaTh MOAXOMALIMHA METON JUISl PELIeHMs 33Ja4yM; MOHMMaHUE 3HAYMMOCTHU
MaTEeMaTHK{ B W3YYEHHM MPHUPOJHBIX M OOILIECTBEHHBIX MPOILIECCOB U SIBJICHHM; YMEHHE PAcllO3HABATh
IIPOSIBJIEHUE 3aKOHOB MATEMaTUKH B HCKYCCTBE, YMEHHME IPUBOAMTH IPUMEPBl MAaTEMaTUYECKHX
OTKPBITHHA POCCUMCKON M1 MUPOBOM MaTEMaTUYECKON HAYKHU.

MarepunanbHoe obecneyeHue:

WnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MaTepUaIbl, KOHCTIEKTHI JIEKIIHA.

3aganue:
Boruucnure uHTErpansl.

6
xdx
1.|———
-!xz -6
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2.}(2x—5)3dx

3

1
3. IS\/X + 2dx
0

1
4, J‘(x3 +1)*x% dx
-1

/4

4
5. J'sin(x - Zjdx
5 4
I[Hopsiaok BbINOJIHEHUS PAOOTHI:
1) BeecTr HOBYIO IEpEMEHHYIO
2) Haiitu nuddepennman
3)BbrurcnuTh HOBBIE TPAHUIIBI MHTETPUPOBAHUS
4) Cnenatb 1oACTaHOBKY
5) BerunuciauThb, MONTy4YUBIIUICS UHTETPAT

Xox pabdoThI:
Brpruncivre uHTErpaisl.

B xdx
172

BBenem HOBYIO EepeMEeHHYIO t = x? — 6
Huddepenunan Oyner paBeH et = 2udx
Brraucium rpanuiel naTerpupoBanus 11=25-6=19, t2=36-6=30

BBIMOJIHAM MOCTAHOBKY = [ 22t _ Lpibdt
Yods m T Me T

o L L _L, 1
Brruucinm, noyuusmmiics uarerpan ; inl3ol - inl 18] =i =

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHNe/

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCA, €Clid paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEe0OXOIMMOM TOCTENOBATENBHOCTH JEHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCE
3aIUCH ¥ BBIYUCIICHUSI.

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

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MOJYYUTh NPaBUIbHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MPOBEICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

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

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTnueckoe 3ansaTue Ne 39
«Bbruncienue niaomaaei ¢puryp u o0bemMoB Te»

Hean padorsi: HayunThcs BEIYUCIATH IUIOMAAN GUTYP U 0OBEMBI TEJI, UCIOIb3Ys ONpeae/ICHHbIE
MHTETpaJIbl
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Brinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIMS, HENpepbiBHAs (QYHKLUSA, [POU3BOAHASI,
nepBooOpasHasi, ONpeeeHHbI MHTErpall; yMEHUE HAaXOOUTh MPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIHH,
UCMOJb3Ysl CIPAaBOYHBIC MATEPUalIbl; UCCIEI0BATh B MPOCTEHIINX CiIydasX (PyHKIMM HA MOHOTOHHOCTD,
HaXOJWUTh HauOONbIIME W HAUMEHbLIME 3HAYeHHs (QYHKUUH; CTPOUTh Tpa)UKd MHOTOUYIEHOB C
HCIIOJIb30BAaHUEM allllapaTa MaTeMaTU4YeCKOro aHaJNn3a; NIPUMEHATH MPOU3BOJHYIO IIPH PEILIECHUU 3a]ad
Ha JBW)KCHUE; pelllaTh IIPAKTUKO-OPUEHTUPOBAHHBIE 33Ja4ul HA HAauOOJbIIME U HAaUMEHbIINE 3HAYECHMUS,
Ha HaXO0>KJIEHUE ITyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymenue BBIOMpaTh MOIXOASIINN HM3YUYEHHBIH METOJ JJsl pEIISHHs 3a/laud, paclio3HaBaTh
MaTeMaTuueckue (akThl M MaTeMaTHYECKHUE MOJENIM B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE;, yMEHHE IIPUBOAUTH IIPUMEPBl MATEMATHUYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTEeMaTHYECKON HAYKU;

IIpyl0 ymenue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (YHKIUH, ACHMIITOTHI Tpaduka
GbyHKuMu, nepBas M BTOpas NpPOM3BOAHAS (YHKIMH, TIEOMETPUYECKUH M (QU3UYECKUH CMBICI
MIPOU3BOJIHOM, TEpBOOOpa3Hasi, ONpPENENCHHBI HHTErpall; yMEHHE HAXOAWTh ACHMIOTOTHI Tpaduka
(GYHKLINU; yMEHUE BBIYMCIATh IPOU3BOJHBIE CYMMBI, IPOU3BEAECHUS, YACTHOIO M KOMIIO3ULIMH (YHKIIHH,
HaxOJIUTh ypaBHEHUE KacaTeJbHOU K rpaduky GbyHKIHH;
YMEHHUE HCIIOJb30BaTh IMPOU3BOAHYIO Ul HCCIEAOBaHMS (DYHKIMH, I HAXOXKACHUS HAWIYYIIEero
pemieHusi B TPUKIAAHBIX, B TOM YHCIE COIHMATBHO-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;

[IPyl8 yMeHune wMmoJenupoBaTh pealbHbIE CHUTyallud Ha $A3bIKE MaTEMaTHKH; COCTaBIATh
BBIPQ)KCHMS], YPABHEHUS, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBHUIO 33/1a4d, MCCIENOBATh IIOCTPOCHHBIE
MOJIEJI C HCIOJb30BAaHHMEM ammapara aiareOpbl, MHTEPIPETUPOBATh HOJIYYEHHBIH pe3yJbTaT; CTPOUTH
MAaTE€MaTHYECKUE MOJEIIN C IOMOIIBIO TEOMETPUYECKUX ITOHATUN U BEJIUYMH, PEIIATh CBA3aHHbIE C HUMU
IIPAKTUYECKUE 3aJaud; COCTaBJISATb BEPOSITHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yibTaT; pelarb IPUKIAAHBIE 3aJadd  CPEICTBAMM MATEMAaTHMYECKOTrO AaHalu3a, B TOM 4YHCIIE
COL[MAJIbHO-9KOHOMHUYECKOT0 U (PU3UUECKOr0 XapaKTepa;

[Ipyl9 ymenue BpIOMpaTh MOAXOIALIMM METOJ ISl pEIIeHUs 3aJaud; NOHMMAaHHWE 3HAYMMOCTH
MaTeMaTHUKU B U3YYEHHM HPUPOAHBIX M OOIIECTBEHHBIX NMPOLIECCOB M SIBJICHUH; YMEHHE paclo3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTEMAaTMKH B MCKYCCTBE, YMEHHE IIPUBOAMTH IPHUMEPHl MATEMATHYECKHUX
OTKPBITUNA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

MarepuanbHoe obecnedyeHue:

WNHnuBunyanbHble 3a1aHKs, CIIPABOYHBIE MATEPUAIIbl, KOHCIIEKTHI JICKLIUA.

3aganue:
1. Beruucauts miaomaab GUrypel, orpaHUuE€HHON JTUHUSIMU

a) y=—x*+4,y=0

b) y=x% y=x°

c) y=e*, y=e", y=4
2.Berancnuts 00beM Te1a

y=x%, y=1 eoxpyzocuQOY

ITopsinok BbINOJHEHHS PadOTHI:

1) noctpouth rpapuku HyHKIHI

2)  HaiTh 00JacTh, OTPaHUYCHHYIO YTUMH I'papuKaMu

3)  COCTaBHWT OMpe/IeIIEHHBIN HHTErPa, /IS HaX0XICHUS IJIOIIaId HalICHHOW 001acTH

Xox pa0doThI:
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[Tpumep 1: Haiitu nnomans o6nactu D, orpaHiueHHON KPUBBIMH Y = X*+x+11,y=2x-9, pu

YCIIOBUH,
x<=1
2
r=x" +x-11,
Diy=2x-9

x 21

[Ipu pemieHnn Takux 3amad CiaeayeT 00s3aTeIbHO H300pa3UTh HCCIEIYEMBIH TeOMETPUYCCKUN
00BeKT. JlJis onpeiesieHrs HIKHETO Tpejieia MHTETPUPOBAHKS HA/I0 HAUTH TOUYKY TIEPECEUCHUS KPUBBIX;
ypaBHEHHE x>+ X+ 11 =2 X - 9 umeer nBa KopHA: X = -1 u X = 2. [Toaxoasmmii KOpeHs - X = -1. O61acTh
OrpaHUYeHa CBEpXY Mapadosoi, CHU3Y - IPSIMOii, cripaBa - mpsAMOr X = 1, KpaifHss jeBas Touka - X = -1,
MOATOMY

9

o m o p 3 7 . X o 11 11 10
Si0)= dlﬁ]:',{l'iﬁ +:'.1’I]fr= (%" 4x)l = |- —e | [=[d-—to[-|-2toto |22
1 ' (. 3

|}
N i1
Ecimu o6acth uMeer 6osiee CIOKHYIO
CTPYKTYpY, €€ CIeNyeT pa3OuTh Ha POCTHIE YACTH .
ITpumep 2
.2
BBIUHCITHTH 06BEM TeJa, TOMy4eHHOTO BPalleHneM (UTypHl, OTPAHHUEHHOH THHIAMI » 2x—x
y=0 BOKpYr ocn L |
Pemenne: Kak u B 33/1aue Ha HaXOKJICHUE TUIONIA/IHM, PeIeHHE HAYNHACTCS € YePTexka MI0CKOI

¢urypsl. To ectb, Ha IUIOCKOCTH ACY geobxommmo HOCTPOUTH (DUTYPY, OTPAaHUUEHHYIO JIMHUAMU

y=2x—x°

I/ICKOMaH TIJIOCKas (bHpra 3aH_ITpI/IXOBaHa CHHUM IBETOM, UMCHHO OHa U BpamaeTc;I BOprT ocnu

& B pesynbrare BpaICHHs [OJIyYaeTcs Takas HEMHOTO SHIEBHHAS JICTAIOLIAs TAPENKa, KOTOpas

CUMMETPHYHA OTHOCUTEIBHO OCH X
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O0bem Tesia BpalieHHs1 MOKHO BBIYHCJINTD 110 (hopMmy.ie:
2
2
v =nf £} (x)dx
[
Borunciaum o0beM Tena BpallleHus, UCIOJIB3YS JTAaHHYO bopmymy:

A 2 2
V=a] fA(dx= x| (21— 2y dr=a] (4x" - 4x° + x*)dx =
I3 0 0

3 ]
= . 4i—x4+x_|§:ﬂ'. 2—16+E—U :16_??-
3 5 3 5 15

_16n

" 2 =335 08°

OTBeT:
dopma npeacTaBjieHus pe3yJbTaTa: BBHIIIOJIHECHHOE 3a/IaHHE

Kpurepun oneHku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIIOJIHEHA B TIOJHOM O0BEME C COOJIFOJICHUEM
HEO0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ounenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii pabOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MMOJYYUTh NPABUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIHUOKH.

Ouenka ""Hey/10BJIETBOPUTEJIBHO' CTaBUTCS, €CJIU pab0Ta BBHIMOJHEHA HE TIOJHOCTHIO MM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACNIATh MPABHIIbHBIX BHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue
IIpakTyeckoe 3ansaTue Ne 40
«PDu3nyecKue NPUIOKEHUS] HHTEIPAJIOB»
ean padoTbl: HaydnThcst NPUMEHATh HHTETPAJIBI K PEIICHUIO (PU3MUECKHUX 3a7a4

BeinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

[1P64 ymeHue omepupoBaTh MNOHATUSIMM: (DYHKIMS, HeENpepblBHAas (YHKIUSA, MPOU3BOAHAS,
nepBooOpasHasi, ONpeeseHHbI MHTerpajl; yMEHUE HaXOJUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKINH,
UCIOJIb3YSl CIPAaBOYHbIE MAaTepUAJIbI; UCCIEA0BAaTh B MPOCTEHIINX CllydasiX (YHKIIMM Ha MOHOTOHHOCTb,
HaXoAWTh HauOONbIIME W HAUMEHbLIME 3HaueHHs (QYHKUUH; CTPOUTh TIpaUKd MHOTOUYJIEHOB C
MCIOJIb30BaHUEM allllapaTa MaTeMaTHYeCKOro aHalu3a; MPUMEHATh MMPOU3BOJIHYIO IIPU PEHICHUH 3ajad
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHEHTUPOBAHHbIE 33/]aul HAa HauOOJbIINEe U HAaUMEHbIINE 3HAYCHUS,
Ha HaXO0XKJIEHUE ITyTH, CKOPOCTU U YCKOPEHUS;

[1P614 ymeHue BBIOMpaTh MOIXOASIINN M3YUYE€HHBIH METOJ JAJS peIleHUs 3a/laud, pacro3HaBaTh
MaTemMaThuyeckue (akThl U MaTeMaTH4YEeCKHEe MOJIEIM B MPUPOJHBIX U OOIIECTBEHHBIX SIBICHHUSAX, B
UCKYCCTBE; yMEHHUE IPUBOJUTH NPUMEPHl MAaTEMaTHYECKMX OTKPBITUH POCCHUMCKOM M MHMpOBOMU
MaTEMaTHYECKON HAYKU;

[Ipyl0 ymeHue omepupoBaTh MOHITUSIMH: HEMPEPHIBHOCTh (YHKIUHU, ACHMIITOTHI Tpaduka
¢byHKuMu, TiepBas M BTOpas NpPOM3BOAHAS (YHKIMH, TEOMETPUYECKUH U (PU3UUYECKUH CMBICT
MIPOM3BOJIHOM, MepBOOOpa3Has, OINpeAeTeHHBbIH HHTErpajl; yMEHHE HaXOJUTh AaCHMIITOTHI Tpaduka
(GyHKIMHU; yMEHUE BBIYUCIATH POU3BOIHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMITO3UIINH (PYHKIIHUA,
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HaXOJUTh ypaBHEHUE KacaTeJIbHON K rpaduxy ¢byHKIMY;
YMEHHE HCIIOJIb30BaTh IMPOU3BOAHYIO MJISl UCCIENOBaHUS (PYHKUMHA, Ui HaXOXIACHWUS HaWIyYIlIero
pelieHusl B TPUKIAAHBIX, B TOM YHCIIE COLUAIBHO-PKOHOMUYECKMX M (U3NYECKUX 3ajayax, s
OTpesieNIeHUs] CKOPOCTH U YCKOPEHUS; HAaXOOUTh IUIOMAI M 00bEeMbl (GUTYp C MOMOUIbI0 HMHTErpala;
MPUBOAUTH IPUMEPBI MATEMAaTHUYECKOTO MOJICIIUPOBAHUS C MMOMOIIBIO TU(epeHINaTbHBIX YPaBHEHUH;

[IPyl8 yMeHue MoJenupoBaTh pealbHbIE CHUTYyallMM Ha $3bIKE MAaTEMaTHKH; COCTaBJISATh
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHCTEMBI IO YCJIOBMIO 3a/1ayH, UCCIIE0BATh IIOCTPOEHHBIE
MOJIETIM C HCIIOJIb30BAaHHUEM armapaTa ajreOpbl, HHTEPIPETUPOBATh MOJYYEHHBIH PE3yNbTaT; CTPOUTH
MaTEMaTHYECKUE MOJEIHU € MIOMOIBI0 T€OMETPUUECKUX MOHATUI U BEJIUYMH, PEIIATh CBSI3aHHbIE C HUMU
MPAKTUYECKHE 3aJaud; COCTaBJISATh BEPOSTHOCTHYIO MOJEIh U HHTEPIPETHUPOBATH MOJIYUEHHBIH
pe3ysbTaT; pelarb NPUKIAJHBIE 3aJaud CpPEACTBAMM MaTEeMaTHYECKOI'0 aHalli3a, B TOM UHUCIE
COLIMAJIbHO-9KOHOMUYECKOTO U (PU3HUECKOro XapakTepa;

[Ipyl9 ymenue BbIOMpaTh MOAXOMSAIIMKA METOX JUIS PEUICHUs 33a/1a4d; NOHMMAaHHE 3HAYMMOCTHU
MaTEMaTHKU B W3YYEHHM MPUPOJIHBIX M OOILIECTBEHHBIX IMPOILIECCOB U SIBJICHHI; YMEHHE PAcllO3HABATh
IIPOSIBJIECHUE 3aKOHOB MATEMaTUKU B HCKYCCTBE, YMEHHUE IPUBOAMTH IPHUMEPbl MATEMaTHYECKHX
OTKPBITUH POCCUUCKON U MUPOBOM MaTEeMaTUYECKON HAYKH.

MarepuanbHoe obecrnieyenue:

NnnauBuayanbHble 3a1aHNs, CIPABOYHBIE MAaTepUAIbl, KOHCTIEKTBI JICKIIHIA.

3aganme:

1) Haiitu nyTh, npoiiieHHBIN TEOM 3a 4 CEeKyHAbl OT Hayajla JBUKEHMSI, €CIIM CKOPOCTh Tena V(t) =
10t + 2 (m/c).

2) Ilycth maTepuanbHas TOYKA MEPEMEIIAETCS MO MPSIMOM C MEPEMEHHON CKOPOCThIO V=V(t).
Haiinem nyTsb S, npoiiieHHbIH €10 32 IPOMEKYTOK BPEMEHH OT t1 10 to.

3) Teno OpomieHO BEPTUKATBHO BBEPX CO CKOPOCTBIO, KOTOpash M3MEHSAETCS 10 3aKOHY
vV =29.4 —9.8t m/c. HaiiTu HanOOoJIbIIIyIO BBICOTY MOIBEMA.

IMopsaaok BbINOTHEHHS] PA0OTHI:
v )
1) 3anucath GopMyIy, HCTIONB3YS ONpeeTeHHbIN uHTerpan § = [, v(tldt

2) Beruucnuts onpeneneHHslid HHTErpal

Xoa paGoTsI:

— (gs2 y . . . .
1. Cxopocts nBmkeHus toukn ¥ = (9% 8t)m/c. HaiiTi TyTh, TIpOIIEHHBIH TOUKOH 3a 4-10
CEeKYHIY.

Pemenne:  cOrjgacHo  yCJIOBHIO, fliey=ot*- 8t ti =3,5:=4  (CnegosarenbHo,
4 .

§'= f3 (9t? — 8t)dt = [3t3 — 4t%]% = 83 (m).
2. JlBa Teja Ha4Ya M ABHMIaThCs OJHOBPEMEHHO U3 OJHOM TOYKH B OJHOM HANPABJIECHHH 10 MPSIMOU.

IlepBoe TENO IBIKETCS CO CKOpocThio ¥ = | 6t + 2t) M/c, BTOpO€ — €O CKOpocThio v = (4t+5) m/c. Ha
KaKOM PacCTOSIHUH JIPYT OT Jpyra OHU OKaxyTcs depes 5 ¢?

Pemrenne: o4eBMIHO, YTO HCKOMasi BEIMYHMHA €CTh PA3HOCTh PACCTOSHUM, IPOWIEHHBIX MTEPBBIM U
BTOPBIM TEJIOM 32 5 C:

= f05(6t2 +2t)dt = [2t* + t7)3 = 275 (), 5, = fos(4t +5)dt = [26% + 5t]3 = 75 (u),
§y =8, =275-75=200 (v).
3. Teno OpoIIeHO ¢ MOBEPXHOCTH 3€MJIM BEPTUKAIBHO BBEPX CO CKopocThio M = (39,2—9,8") M/c.
Haiitu HanOounblryto BHICOTY MOJbEMA TeA.

Pemenue: Teno 1ocTUrHET HAMOOIBIIEH BBICOTHI IOABEMA B TAKOM MOMEHT BpeMeHH t, koraa v = 0,
T.€. 39,2—9,8t = 0, otkyna t= 4 c. [To popmyne (1) na xomum h=78.4

(I)opMa NMpeaAcTaBJACHUSA PE3YyJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC
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Kpurepun oneHku:

Ounenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIIOJIECHUEM
HEe0oOXOIMMOM TOCIEI0BAaTEIbHOCTH JEHCTBUIl; B OTBETE€ MPAaBUILHO M aKKypaTHO BBIOJHEHBI 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 YacTH pabOTHI HE MMO3BOJISIET C/IeNIaTh MPABUIIbHBIX BBIBOJIOB.

Tema 4.1. KoopauHaTbl M BEKTOPbBI
IpakTnyeckoe 3ansitue Ne 41

«BekTopbl. JleiicTBus ¢ BeKTOpaMu. /lekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE.
Paccrosinue MeKay TOYKaAMMU»

Heap padorbl: HayuynThcs NpUMEHATh TEOPETUUECKHUE 3HAHUS IIPU PEILICHUU 3a/a4.

BoinosiHeHHne pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

I1P61 BnageHue MeToAaMu JOKa3aTeNbCTB, AITOPUTMAMU PELICHUS 3a]1a4; yMeHue popMyJInpoBaTh
OIpe/ieNICHUs, AaKCUOMbI U TEOpPEMBbl, IPUMEHATh UX, IPOBOAUTH JOKa3aTeNbHbIE PACCYXJIECHUS B XOJ€
peleHus 3a1a4;

[Ipyl7 ymeHnne cBOOOAHO OMEPUPOBATH MOHSATHIMU: MPSIMOYTOJIbHAs CUCTEMa KOOPMHAT, BEKTOP,
KOOpJMHAThl TOYKH, KOOpPAMHATBl BEKTOpa, CyMMa BEKTOpPOB, IPOU3BEICHHE BEKTOpa Ha 4YMCIO,
pa3iokeHue BeKTopa Mo 0a3ucy, CKaJlIpHOE MpPOU3BEIECHHE, BEKTOPHOE IMPOU3BEAEHUE, YrOJd MEXAY
BEKTOPAMH; YMEHHUE UCIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIM METOA JUIsl PELICHHS] T€OMETPUYECKUX
3aJa4 M 3a7a4d JPYyrux Yy4yeOHBIX MPEIMETOB; ONEpPUpOBaTh MOHATHSAMM: MarTpuma 2x2 u 3x3,
OIIPEAEIUTENb MAaTPUILIBI, FEOMETPUUECKUNA CMBICIT ONPEAETUTENIS.

MarepuanbHoe o0ecnieyeHue:

WNuauBuayanbHble 3aaHNs], CIPABOYHBIE MAaTEpUabl, KOHCIIEKTBI JIEKIIU.

3aganme:

Pemmre 3anaun:

M- KOJIMYECTBO OYKB B UMEHU
N- KOJINYeCTBO OYKB B (pamMHIINU
p- MecsIL pOKICHUS

—

1. Janer aBe Touku: A(wm —n;0) m B —n 2).Pazmokure BekTOp AB 10 BEKTOpaMm Oa3uca H

HaMJuTe ero JJIAHY.
- -> o> -

2. Jlamer BexkTopsl a=pi—j+mKk u b=n

— —
i+ pk Haiinure KoopaumHaTel BeKTOpa

- — —
c=ma-nb.
- - > -
3. Beluncnure  ckanspHoe npousBeneHue  BekTopos (A—2D)-a, ecom  a= {— m; n; p} u

b={0;—p;n}.

4, HpI/I KaKOM 3HA4YCHUHU #x* BEKTOPBI a= {m;—n; X} ub= {— 2m; 2n; p} 6y,uyT KOJ‘IJ‘II/IHeapHBIMI/I?
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Iopsinok BbINOJIHEHUSI PAa0OTHI:

1. BHuMaTennrHO 03HAKOMBTECH C YCJIOBUCM 3adaHUs.

2. Tlonwp3ysick KOHCIEKTaMHU JICKIIUW, TOAOEpUTE HYXHYIO (OPMYIy HWIH COOTBETCTBYIOIIECE
YCIJIOBUE JJISl PELICHUS 3a1a4U.

Xopn padoThr:
3amaua Ne 1. Jlanel Touky A{—3; 1: —17 u B (2; —4: 1.

—

Paznoxure BekTop AB 10 BEKTOpaMm 0a3uca ¥ HAJAWTE ero JIUTHHY.
Pemenue.

1) ﬁ = {2 -(-3);4-11 —(—1)} = {5;—5;2} - KOOPJIMHATBI BEKTOPA.
2) Paznoxum AB 110 BeKTOpam Oa3uca:

AB=5i-5+2k.

3) Anuny ‘AB\ HaigeMm o gpopmyie:

a =X +y*+12°;

|
AB|=./52 +(-5)2 +22 =/54 =+/9.6 =36 .
3amaua Ne 2.

- > >

- ; K > o> o . B —
Janbl Bektopel & = 1—3 j+ K u b = 2i+ k .Haiizure xoopauHaTsl BekKTopa ¢ = a— 2 b .Pemenue

a={-31}.
b={2:01); 2b={ 40.2}.

¢ =a-2b = {31} - 40,2} = fL - (-4)-3-01-2}= {5i-3-1].
3agaua Ne 3

> 5 o

- -
BhiumcinTe ckanspHoe npoussenenne (2a+b)-a, ecnn a={L,0;3} u b={2,-11}.
Pemenne

1) Haitném koopauHaThl 2 Z :
2a=1{2,0,6}

—

2). Haitném koopauHaThl 2 a+ B :
2a+b=1{2,0,6}+{2-11} = {4-17}.
3). Haiiném ckanspHoe mpou3BeeHuE:
(2a+b)-a=4-1+0-(-1)+3-7=25.

OtBeT: 25
3agaua Ne 4.

N |-

Y 2 3
4. Tlpu KaKOM 3HAYEHUU #r* BEKTOpPHI A = {4;—6; X} ub= {— ;Z ;3} OyayT KOJITMHEApHBIMU?

VYcioBre KOIITMHEAPHOCTH BEKTOPOB:
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- ¢ X Y1 Z,
a U b KOJUIMHEAapHBI, €CIIM —— = —— = — .
X, Y. %,

[Tonyunm:
4 -6 X
13 3
2 4
—g=2:x=—24.
3
Otget: X=-24

(I)opMa NMpeacraBjJdCHusd pe3yjabTaTa: BbIIIOJIHCHHOC 3aJaHuC.

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEOOXOMMOI TOCIIEOBATEILHOCTH JCHCTBUI; B OTBETE NPABWIBHO M AKKYPaTHO BBIIIOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Onenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIYILIEHbI
2-3 Henmoyera.

OueHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJIHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh NPABHIbHBIE PE3YJIbTaThl U BBIBOJBI, B XOJIE
MIPOBEJICHUS pa0OTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBHIIIOJIHEHA HE MOJHOCTBIO UM 00BEM
BBITIOJTHEHHON YacTH PaOOTHI HE MO3BOJISIET CENIATh IPABHILHBIX BBHIBOJIOB.

Tema 4.1. KoopanHaTbl 1 BeKTOPbI
IIpakTuyeckoe 3ansaTue Ne 42

«I_[eKapTOBa CUCTEMA KOOPAUHAT HA IJIOCKOCTH. YPaBHeHI/IH l'[pﬂMOﬁ, OKPY/KHOCTH. Pemenue
3aa4 Ha PacnmoJao0keHue NMPAMbBIX HA IJTOCKOCTH»

IIe.m; paﬁoTbI: Hay‘lI/ITBCSI MPUMCHATH TCOPCTHUYCCKUEC 3HAHUS ITPU PCIICHUUA 3a/1a4.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1P61 BnageHue MeToaMu 10Ka3aTEIbCTB, AITOPUTMAMU PEIICHUS 3a7a4; YMEHHE (OPMYITHpPOBAThH
OIIpEZIENIEHUs, AKCUOMBI U TEOPEMBI, IPUMEHATh UX, IPOBOANUTH JOKA3aTEIbHBIE PACCYXIECHUSA B XOI€
pelieHus 3aaay;

IIpyl7 ymeHnne cBoOGOAHO ONEpUPOBATh MOHATHIMU: MPAMOYTOJbHAsE CUCTEMa KOOPMHAT, BEKTOP,
KOOpJAMHATBl TOYKH, KOOpPIMHATHI BEKTOPa, CyMMa BEKTOpPOB, IMPOMU3BEIACHHE BEKTOpa Ha YMHCIIO,
pas3liokeHUue BEKTOopa Mo 0a3ucy, CKalspHOE MPOU3BEICHUE, BEKTOPHOE MPOM3BEACHUE, Yrod MEXIy
BCKTOpaMH; YMCHUE HCIIOJIb30BAThH BGKTOpHBIﬁ u KOOp}IHHaTHBII)'I MCTO I pCHICHUSA T€COMECTPHICCKUX
3aJjad M 337a4 JPYrux Yy4eOHBIX MpPEeIMETOB; OINEepUpOBaTh MNOHATHAMM: MaTpuma 2x2 u 3x3,
OTIpeICTTUTENIb MAaTPUILIbI, FEOMETPUUECKUN CMBICIT ONIPEAETUTENS.

MarepunanbHoe obecrniedeHue:

I/IH}]I/IBI/IHyaIII)HBIe 3alaHuA, CIIPAaBOYHBIC MaTC€pUalibl, KOHCIICKTBI HeKHHfI.

3aganue:

M- KOJIMYECTBO OYKB B UMEHU
N- KOJINYeCTBO OYKB B (pamMHIIUU
p- MecsIL pOKICHUS
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1. Haiit TOUKy mepecedeHus MpsMbIX: mx —py+n=0 u x—v —p =10,

2. Haitnure ocTpblid yro MEX1y IPSIMBIMH:

ety —p=0Unr —py —mwn =10,

3. CocraBbTe ypaBHEHHE NPSIMOM, MapaIICIBHON mpsiMoii PX+ Y —mM =0 u mpoxoasiiei depes

TOYKY A(—; 1],

4. U3 Touku A(mz —1) Ha mpsamyro nNX+ py+1=0 onymen nepnenaukyinsp. CocraBbTe €ro

ypaBHEHUE.

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1. BHUMaTeIbHO 03HAKOMBTECH C YCIOBUEM 331aHMUSL.

2. Ilonp3ysich KOHCHEKTaMH JIEKIUH, MoadepuTre HYXHYIO (OpMYITy HIH COOTBETCTBYIOIIEE
YCIIOBUE ISl pELIEHMS 3a/1a41

Xon padoThl:

3amaua Ne 1

Haiitu Touky nepeceyeHus NpsMbIX:
2x+3y—-12=0wu x—y-1=0.
Pemmm cucremy:

{2x+3y—12=0, {2a+y)+3y—12=Q

X—y-1=0; x=1+Yy,;
2+2y+3y-12=0, [5y=10, y=2,
X=1+Yy; x=1+Yy, X=3.

OtBer: Touka M (3:2].

3amaga Ne 2
OHpe,[[eJII/ITB YroJj Mexay IpiaMbIMU, 3aJaHHBIMA ypaBHeHI/IHMI/I:
2Xx—-3y+6=0wu x+5y—-2=0.

Pemenue
Haiinem yrinosbie KO3 GUIIUEHTHI ITUX IPSIMBbIX:
2X—3y+6=0; X+5y—-2=0
-3y =-2X -6, 5y=—-X+2,
y—gx+6 y——lx+2
3 5 5’
2 1
k,=—. k, =—=.
b3 5
[ToncraBum HaliICHHbIE 3HAYCHUSA k, 51 Kk, B dbopmyny:
1 2 13
k, —k 573 15
2 fgp-— 2 3 _ 16_ 4
1+k, -k, 1, 2 13
1+(-2)-— =
5 3 15

tgp=-1, @=135".

[Tonmy4yeHHBI yron MeXay MOpsSMbIMH - Tynod. CMeXHbI ¢ HUM, OyIeT OCTphIid, TO €cThb

¢, =180° —135° =45°,

3agaya Ne 3
1. CoctaBhTe ypaBHEHHE TIPSAMOM, MmapaienbHol mpsimoir 5X +3y —7 =0 u mpoxossmei depes

Touky A(-2;6).
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Pemenue

CocraBum ypaBHEHHE y4Ka HPSMBIX, TIPOXOJISIIIINX qepes TOUKY
A(-2;6).
y—6=Kk(x+2)
Haxoaum yrnoBoit ko3¢ (HUIMeHT JaHHOW IPSIMOIA:
3y=-5x+7,
5 7 5

=——X+—; kj=—=.
y=m3X Ty T3

5 . . .
Tak xax npsiMble apajienabHsl, TO K, = — 3 YII0BOM KOO GUIUEHT UCKOMOM MPSAMOIA.

. 5
HOI[CTaBI/IM HaUuACHHOC 3HAYCHUC k2 =— g B YPABHCHHUC ITy4Ka IIPAMBIX:

y—6=k(x+2);
rocJie npeoopa3oBaHus MOIYUUM:
5x+3y—-8=0.

3agaua Ne 4
U3 touku A(-3;5) Ha psimyto X — 2y + 3 =0 onyuieH neprneHaukyisp. Hanucare ero ypaBHeHue.
Pemenne

CocraBuM YpaBHCHHUC Imy4Ka IIPsAMBIX, 18000),€021$28111%0,€ uepe3 TOYKY
A(—3 5).

y—-5=Kk(x+3).
Haiinem yrinosoii koaddunuent k, npsmoit X —2y +3=0;
—2y=—X-3;

y—1x+§'
21

k, =

2
1
2

1

YuuTeiBasg yciIoBUE NEPHEHAMKYJISIPHOCTH MNPSIMBIX: kl == k_ , HallleM ypaBHEHUE MCKOMOM
2
psAMON
k, =-2.
y—-5=-2(x+3);
y+2x+1=0.
Otset: y+2Xx+1=0.

(I)opMa npeacTaBJCHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kpurtepun onenkmn:
Ouenka "oTJMYHO'" CTaBUTCA, €Cid padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOIEHHEM

HCO6XO,[[I/IMOI7I IOCICI0BATCIbHOCTHU ﬂeﬁCTBHﬁ; B OTBCTC NPABUIIBHO W AKKYPAaTHO BBIIIOJIHCHBI BCC
3allMCHU U BBIYMCJICHUS.

Ouenka "Xopouo' cTaBUTCs, €CIM BBHITIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JIOMYIICHBI
2-3 "HegouerTa.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yJAbTaThl U BBIBOJBI, B XOJI€
MpOBeIeHUS pabOTHI ObUTN JIOMYIEHbI OLTHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
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BBITTOJIHEHHON YacTH pabOoThI HE MO3BOJISAET ClIENIaTh MPABUIILHBIX BHIBOJIOB.
Tema 4.2. [Ipsimble ¥ JIOCKOCTH B POCTPAHCTBE
IIpakTnueckoe 3ansaTne Ne 43
«Pemienne 3a1a4 Ha MapaJIIeJIbHOCTD MPSIMOM M IVIOCKOCTH»

Henp padorbl: HayunThes pewmaTs 3ajaun Ha HapajuieIbHOCTh IPSIMON M IUIOCKOCTH, UCHOJIB3YS
IIPU3HAK NapAJUIEIbHOCTU IPSIMON U INIOCKOCTH.

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:

[1P61 BnageHne MeToAaMu AOKA3aTENbCTB, AITOPUTMAMHU PELICHUS 33aa4; yMEeHUue (pOpMyIHpOBaThH
OIIpeJIeJIEHUs, aKCUOMbBI U TEOPEMBI, IIPUMEHSTh UX, MPOBOAUTH J0Ka3aTeNbHbIE PACCYXKIEHHS B XOJe
pelieHus 3a1ay;

I1P6Y9 ymeHue onepupoBaTh NOHATUSAMM: TOYKA, MPsIMas, IUIOCKOCTh, IPOCTPAHCTBO, JBYTPAaHHBIN
yToJ1, CKpeLIUBaIOIIMECs NPsSMbIE, TapaJlIeIbHOCTh U HNEPIEHANKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH, yron
MEXy MPSIMBIMH, YTOJI MEXY MPSIMOHN M IJIOCKOCTBIO, YTOJI MEXY IJIOCKOCTSAMHU, PACCTOSHUE OT TOUKH
710 MJIOCKOCTH, PACCTOSIHUE MEX]y NMPSAMBIMH, PACCTOSHUE MEX]Y IJIOCKOCTAMU; YMEHHUE HCII0JIb30BaTh
IpU pelleHUM 3a/ad HM3y4YeHHble (PAKTbl M TEOpeMbl IUIAHUMETPUU; YMEHHE OLIEHUBATh pa3Mepbl
00BEKTOB OKPYKAIOIIETO MUPA;

[Pyl ymenue onepupoBaTh HOHATHAMM: OIpEENCHHE, aKCHOMa, TEOpeMa, CIIeCTBUE, CBOMCTBO,
MPU3HAK, JIOKA3aTeNbCTBO, PABHOCHIBHBIE (DOPMYIUMPOBKU; YMEHHE (OPMYIHPOBATH OOpaTHOE U
IIPOTHBOIOJIOXKHOE YTBEpXKJIEHUE, NPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ
MaTeMaTHYeCKON MHAYKLIUHU; IPOBOAUTh JAOKA3aTeJbHbIE PAcCYKIECHUS NIPU PEIICHUHU 3aja4, OLIEHUBATh
JIOTHYECKYIO IPABUIIBHOCTD PACCyKICHUM;

[1Pyl4 ymeHnue cBOOOJHO OnepUpoOBaTh MOHATUSAMU: TOUYKA, MpsAMasi, IUNIOCKOCTh, IPOCTPAHCTBO,
OTpPE30K, Jy4, IUIOCKUI YIroj, IBYrpaHHbINA yroj, TpeXIpaHHbIN yroJl, HepeceKaromecs, napauieabHble 1
CKpEILMBAOIIMECS TPsAMbIE, MapalIeIbHOCTh U MNEPHEHAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXAY MpSIMBIMU, YTOJ MEXKIy MPAMOM U IIIOCKOCTBIO, YIOJ MEXIY IUIOCKOCTSAMH; YMEHHE
UCIOJIb30BaTh MPH pEIICHUU 3a/lad U3y4yeHHbIe (DaKThl U TEOpPEMbl IUIAHUMETPHUH; YMEHHUE OLIEHHBATh
pa3Mepbl 0OBbEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEepUpOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHHKA, MPaBUIbHBIH MHOIOTPAHHUK, NpU3Ma, MUpaMuaa, Gurypa U MOBEPXHOCTh BpallEHUS,
LWINHAP, KOHYC, 1map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHHs KOHYCA ¥ LIMIMHJPA, MapajuleIbHbIE OCH
WM OCHOBAHMIO, CEUEHHUE IIapa, IIOCKOCTb, Kacaromascsa ceppl, HUIUHAPA, KOHYCa; YMEHHE CTPOUTH
CeueHHe MHOTOIPaHHUKA, N300paxaTb MHOTOIPAaHHUKH, QUTYpBl U TOBEPXHOCTHU BPALIEHUS, UX CEUEHUS,
B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHATh CBOWCTBA T€OMETPUUECKUX QUTYD,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPENEICHUS N3y4aeMbIX (UTYp, BBIIBUTaTh TUIOTE3bl O CBOMCTBAX U
MpU3HAKax TIeoMETpUYecKuX ¢uryp, OOOCHOBBIBaTh WJIM OIPOBEpPrarb UX; YMEHHE MPOBOAMTH
KiIaccuukanuoo (Uryp MO pa3IUYHbIM IPH3HAKAM, BBIMNOJHATE HEOOXOAWMBIE JOMOJHUTEIbHBIE
MIOCTPOCHUS;

MarepunanbHoe ob0ecniedenne: VHauBuayanbHble 3aJaHUs, CIIPABOYHBIE MaTEPHAIIbl, KOHCIIEKTHI
JIEKITUH.

3aganue:

M- KOJIMYECTBO OYKB B UMEHU
N- KOJINYeCcTBO OYKB B (pamMHIINU
p- MecsILl pOKICHUS

3anmagaNel
Touka K He nexut B minockoctu kBajgpara ABCD. Touku M u P - cepeauns orpeskoB KB u KC.
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1). Kak pacnionosxensl npsimeie AD u MP?

2). Beruncaure quny orpeska MP, eciiu cTopoHa KBajipara paBHa 7 CM.

3amaua Ne2

OcnoBanue AD Ttpanerun ABCD naxonutcs Ha miockoctu P, a ocHoBanne BC otrctouT oT Hee Ha

— v et m+1
p cm. Haitiure paccTosiHie OT TOYKH MEPECEUCHHs AUAroHaneil 10 iockoctd P, ecm — =

—
3anaga Ne3
[TInockocts P mepecexaetr croponsl AB u AC TpeyronpHuka B Toukax B; m C; COOTBETCTBEHHO.
B1Cy mapannensna BC u paBHa # cM, a AC;: G, C = wmin. Haiitu BC.

IHopsiaok BbINOJIHEHUS PA0OTHI:

1. BHMMaTEeIpHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuuTe, 4TO B 3a/1a4€ JAaHO, CAEIANTE PUCYHOK.

3. Ilpoananu3upyiiTe ycloOBUE 3a/1aud, pacCyxkaas OT TOTO, YTO HYXHO HaWTu. BcnomHute, Kakue
TEOpeMbI U (POPMYIIBI TIOHATO0SATCS TIPU PEIICHUU 3a/1a4H.

4. Pemnre 3a7a4y. 3anuiimTe OTBET.

[Ipu pemeHnn 3amady Ha STy TEMY HCIOJB3YETCS ONpEeICHUE MapaUIeIbHbIX MPSIMOU H
IJIOCKOCTH, MPU3HAK MMapalIeIbHOCTH MPSIMOM U TUIOCKOCTH, a TAK)KE BAIU 3HAHUS U3 TUIAHUMETPUU.

Xox pabdoThI:

3amaua Nel

Touku A, B, Cu D nHe nexar B omHol miockoct. K u M — cepenunsl otpe3koB BD u CD.

1) HWmerot nu oOmmme Touku npsiMasi KM ¥ m1ockocTb, B KOTOPO#t nexkar Touku A, B u C?

2) Beruucnute nepumerp TpeyroiasHuka AKM, ecin paccTossHHE MEXIY KaKI0W mapol JTaHHBIX
TOYEK PaBHO § CM.

Jano: &, Aew, Bew e,
BK=KD, CM=MD,
AB=AC=BC=AD=BD=CD=8 cm
/ : 1) nepecekarorcst it KM u &
2) Hailtu Pagy

Pemenue:
1) Touka K sBnsercs cepenunoii otpeska BD, Touka M- cepenuna otpeska CD. 3Hauut oTpe3ok
KM - cpennsis nunus tpeyronbauka BCD.

9 9 1
Ilo cBOMCTBY cpenHed IUHUU TpeyroyibHuKa EM||EBC, K = BC. CnenosarensHo, otpe3ok KM
napajulejieH MpsMOH, JIeKalled B IUIOCKOCTH. [lo mpu3Haky napajienbHOCTH IPSIMOM U IIJIOCKOCTH,

oTpe30k KM U m10cKoCTh apajuiesibHbI, T.€. HE MEPECEKAIOTCA.

2)Puyae = AK + AM + KM

KM =>BC KM =4an

Paccmorpum tpeyromsauku ACD u ABD: AC=AD=AB=CD=BD, 1.e. ACD u ABD- paBHbIc
PaBHOCTOPOHHUE TPEYroibHUKH, a oTpe3ku AM u AK- MeamaHbl ¥ BBICOTBI 3THUX TPEYrOJbHHUKOB.
Haitnem >tu otpe3ku:

AR = AM =fACT — M7

MC =4 cMm.

AR = AM =482 —47 = 64 — 16 =48 =43 cMm

Pire =4+ 43 +4/3 =44 83
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3amaua Ne 2

OcnoBanne AD tpanenun ABCD naxoautcs Ha miockocts P, a ocHoBanne BC otcrout ot Hee Ha

I

o o oA
5 cm. Haiimure paccTossHEE OT TOYKH MEepeceueHus quaronainei o miockoctu P, ecnu ==

A Jano:
! ABCD - tparerus,

a |\
— oA

T~ = =7 BB;=5cm, BB1LF

tE
Haiitu: paccrosiuie ot M 1o mmockoctu P

Pewenne

1) U3 touku M nposenem k miockoct P nepnenaukynap OM. CnenoBarensno, OM- paccTosiHre
oT M 1o miockoctu P.

2) Paccmotpum AADM y ACEM

2BMC = £DMC Kak BepTUKaJIbHbBIE

£CBM = £ADM Kak HakpecTiiexaliue npu napauienbsbix npsmsix BC u AD u cexymieit BD.

3Hauut, AADM u ACEM 110o100HBI U % = _ A

BM  £M
DA _7_, oA _ DM _aM _ 7

cF 3 €0 EM LM 3

™ I pM="gDEM=18D
B k| i ik

3) Paccmotpum AEE, D u AMGD
£0 — ofimu#, 2 BB, D = 2M0D = 90% = ABB, D ~ AMOD

BE _ BX
Mo MD
FF, _ ED _ 1D
MC  L7ED 7
7
MO =—ED
10

MO =—.5=35em.
ic

Ortser: 3,5 cm.
@®opma npeacTaBJIeHUs pe3yJbTATa: BHIIOJIHEHHOE 33/I1aHHE.

Kputepun onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCA, €clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HE0OXOIMMOM TOCTENOBATENBHOCTH JEHCTBHUIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCE
3aIUCH ¥ BBIYUCIICHUSI.

Ouenka "Xopouio' cTaBUTCS, €CIM BHITIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JOMYIIECHbI
2-3 HenoueTa.

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISECT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MPOBEIEHUS pabOTHI ObUIH JOMYIIEHBI OIIUOKH.

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

Tema 4.2. [Ipsimble ¥ NJIOCKOCTH B IPOCTPAHCTBE
IIpakTyeckoe 3ansaTue Ne 44

«Pemenune 3a1a4 Ha NePNEHAUKYJIAPHOCTD NPSAMOM M IVIOCKOCTH
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Heap padorbi: HayunThca MCHOJIB30BATh MPU3HAK MEPHNEHIUKYIIPHOCTH MPSIMON M TIIOCKOCTH,
TEOPEMY O TpEX IEPIEHINUKYIIIpax MPH PEIICHUH 3a1a4.

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

[1PG1 BrageHne MeTOJaMU JOKA3aTEeNbCTB, aITOPUTMAMU PEILICHUS 3a]a4; yMEeHUEe GOopMyIupoBaTh
OIIpe/IeNICHUs, AaKCUOMbI U TEOPEMBI, IPUMEHATh UX, IPOBOAUTH JOKa3aTeNIbHbIE PACCYXIECHUS B XOJ€
pelieHus 3a1ay;

[1P69 ymenue onepupoBaTh MOHATHSAMH: TOYKA, MPsIMas, IUIOCKOCTh, IPOCTPAHCTBO, JBYTPAHHBIN
YTOJI, CKpEIIUBAIOIINECs MPsSMbIE, MapaIICIbHOCTh U NEPIIEHIUKYISIPHOCTD MPSMBIX U IUIOCKOCTEH, yroi
MEXy IPSIMBIMH, YIOJl MEXAY IPSIMON U IJIOCKOCTBIO, YTOJI MEXAY INIOCKOCTSIMH, PACCTOSIHUE OT TOUKU
710 TJIOCKOCTH, PACCTOSIHUE MEX]Y MPSAMBIMH, PACCTOSHUE MEX]Y IJIOCKOCTSMU; YMEHHE HCIIOJIb30BaTh
IOpU pelIeHUH 33734 H3y4YeHHbIe (DAKTBI M TEOpeMbl IJIAHUMETPUHU; yYMEHHUE OLEHHBATH pa3Mephbl
00BEKTOB OKPY’KAIOIIEr0 MUPA;

[IPyl ymeHue onepupoBarh MOHATUSAMU: ONPEIEIIEHUE, aKCUOMa, TEOPEMA, CJIEICTBUE, CBOMCTBO,
MPU3HAK, JI0KA3aTelIbCTBO, PABHOCHIIbHBIE (OPMYIUPOBKU; yMeHue ¢GopMyIupoBaTh oOpaTHOE H
IIPOTUBOIOJIOKHOE YTBEPKACHUE, IPUBOJUTH IPUMEPHl M KOHTPIPUMEPHI, HCIIOJIB30BaTh METO]
MaTEeMaTHYeCKON MHAYKIUHU; IPOBOAUTH JAOKa3aTeNbHbIE PACCYKICHUS MPH PEIIeHUHU 3aja4, OLIEHUBATh
JIOTUYECKYIO MTPaBUIIBHOCTD PACCyKICHUI;

[1Py14 ymeHnue cBOOOJHO ONEpUpPOBATh MOHATHUSAMHU: TOUKA, MpsAMasi, IIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIyY, IUIOCKUM yroJj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, NIEPECEKAIOIINECs, MTapaIebHbIE U
CKPEIMBAIOIINECS TPSAMBIE, MapalieIbHOCTh U MEPHEHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXIY MpSIMBbIMU, YTOJ MEXKIYy HPSIMOM U IUIOCKOCTBIO, YIrOJ MEXJy IUIOCKOCTSIMH; YyMEHHE
UCIOJIb30BaTh MPH PEIICHUU 3a/lad U3ydeHHbIe (DaKThl U TEOpPEeMbl IUIAHMMETPHUH; YMEHHUE OLIEHHWBATh
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUPE; YMEHHE ONEPUPOBATH MOHATUSAMHU: MHOTOIPAHHUK, CEUCHHE
MHOTOTpaHHUKA, MPaBUIbHBIA MHOTOTPAHHUK, MpHU3Ma, MUpamuaa, GUrypa u MOBEPXHOCTh BpAIICHHUS,
LWIMH]IP, KOHYC, map, cdepa, pa3BepTKa IOBEPXHOCTH, CEYEHUS KOHYCa U LIWJINHAPA, apauieIbHble OCH
WM OCHOBAHHIO, CEUEHHUE IIapa, TIOCKOCTb, Kacawlasics cepsl, HIUIUHAPA, KOHYCA; YMEHHE CTPOUTH
CeueHHEe MHOTOTpaHHHUKa, 1300pakaTb MHOTOI'PaHHUKHU, (PUTYPBI U TIOBEPXHOCTH BPAIEHMSI, UX CEUEHUS,
B TOM YHCJI€ C TOMOIILBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHSITh CBOWCTBA T€OMETPHUUECKUX (QUTYP,
CaMOCTOSITENIbHO (POPMYJIUPOBATh ONpPEAETIEHUS U3y4aeMbIX (QUTYp, BBIABUTaTh TMIIOTE3bl O CBOMCTBAX U
NPU3HAKAX TeOMETpUYECKUX (Uryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; yMEHHE MPOBOIUTH
KJIacCupUKalnio (GUIyp MO pa3IU4HbIM [pPHU3HAKaM, BBINOJIHATH HEOOXOJUMBIE JIOTIOJIHUTEIbHBIE
IIOCTPOCHHS;

[1Py15 ymenue cBoOOAHO ONEepUpOBaTh MOHATHIMM: IIOLIAAb GUTYpPbI, 00bEM (QUTypbl, BETUYHHA
yria, pacCTOSHHE OT TOYKH JO IUIOCKOCTH, PAacCTOSHHE MEXKIY MNPSMBIMH, PAacCTOSHHE MEKIY
IJIOCKOCTSIMU, IIJIOLIAa/b Cepbl, IIIOMIA b TOBEPXHOCTH MUPAMMU/IBI, IPU3MBbI, KOHYCA, LIHUJIUHIPA, 00beM
Ky0a, MpsIMOYroJbHOIO MapajuieNenunesnia, TUpaMuabl, MPU3Mbl, LUIMHIpPA, KOHYCa, IIapa; yMEHHe
HaxOJIUTh OTHOIIEHHE 0OHEMOB MOIO0HBIX UTYP.

MarepunanbHoe obecniedeHue:

NnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MaTepUaIbl, KOHCTIEKTHI JIEKIIHHA.

3aganue:

M- KOJIMYECTBO OYKB B UMEHU
N- KOJINYeCcTBO OYKB B (pamMHIINU
p- MecsIL pOKICHUS

3amaualNel

Jan pom6 ABCD. U3 toukm mepeceueHuss ero amaroHaieil mposeneH orpe3ok OF, Tak, uto
AF =¢F, BF=DF. Jlokaxute, uro OF mnepneHOuKyIsipeH IUTOCKOCTH pomba, oTpe3ok AC
neprneHuKynsapeH miockoctu BDF.
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3agaua Ne2

Jlan paBHOOeApeHHbIN TpeyrosbHuk ABC. AC = BC= n cm, AE = m+ 3 cMm. U3 Bepmnsl yria C
MPOBEJICH K MIIOCKOCTH nepneHaukyisip CD, paBubiii ¢ cM. Haitgute paccrosiHie ot Touku D 10 CTOpOHBI
AB.

3anaga Ne3

Touku AuBnexxar B  minockoctu o, M—  Takags  Touka B NIPOCTPAHCTBE, IS
KOTOpOl AM = wm , EM = = 1 OpTOroHaJIbHAs MPOEKIUS Ha IIOCKOCTh o 0Tpe3ka BM B Tpu pasza Gosblie
OpPTOTOHAJILHOM NPOEKLUMU Ha 3Ty IUIOCKOCTh oTpe3ka AM . Haiinute paccrosHue ot Touku M 1o
IJIOCKOCTH d .

3anaga Ne 4

Bricota mpsimoyrosisHOro TtpeyroibHuka ABC, omynieHHas Ha THIOTEHY3y, paBHa P cm. U3
BepmHbI C IpSIMOTO ~ yriia BOCCTaBIeH K IUIOCKOCTH  TpeyroibHuka ABC mepnenmaukymnsp CM,
npuyeMm £M = m+n cm. Haitnure paccrosinue ot Touku M 110 runorenyssl AB.

I[opsiaok BbINOJIHEHUS PA0OTHI:

1. BHMMaTEeIpHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuuTe, 4TO B 3a/1a4€ JIaHO, CAEIANTEe PUCYHOK.

3. [Ipoananu3upyiite ycioBue 3aJayu, paccyxjaas OT TOrO, YTO HY>KHO HalWTu. BcmoMHuTe, Kakue
TEOpeMbI U (DOPMYITBI TIOHATO0SATCS TIPU PEIICHUH 3a/1a4H.

4. Pemre 3aaa4y. 3anuiinTe OTBET.

[Ipu pemeHun 3ajady Ha 3Ty TEMY HUCIOJB3YETCSl ONPEIEICHHUE MEPHEHIUKYISPHBIX NPAMON U
IJIOCKOCTH, IPU3HAK MEPHEHAUKYISIPHOCTH IPSIMON U TUIOCKOCTH, TEOPEMBI O TpeX MEepPHEeHAUKYIIpax, a
TaKKe BalllM 3HAHUSA U3 IUITAHUMETPUU

Xoa paGoTsI:

3ajaua |

W3 touku mepeceuenus auaroHained napasuienorpamma ABCD mposenen orpe3ok OM Tak, 4to
M4 = MCME =MD, Jlokaxkute, 4To 0Tpe30k OM neprneHuKyIspeH MI0CKOCTH apajuieorpaMma.

Jlano:
M ABCD - mapammenorp asm
ACNED =0
D c MA=MC ME =MD
0 Jlokazarp: GM-L{AECD)
A B
JlokazaTenbCcTBO

1) Paccmorpum tpeyronmpHukn AOM u COM. OM - oOmas cropona, Ma=MC no
YCIIOBHIO, 40 = 0OC 110 CBOMCTBY AMAaroHajel mapajienorpaMMa. 3Ha4uT, TPEYTOJIbHUKU PABHBI IO TPEM
CTOpOHAaM, T.e. AAQM = ACOM. CnenoBarenbHo, £LAOM = £COM.

T. K. 9TH yIJIbI CMEXXHBIE U PABHBIE, TO OHU PABHBI 11O 90°, T.e. OM L AL,

2) Paccmotpum tpeyronbHukn BOM m DOM. OM - oOmas cropona, ME =MD 1o ycinoBHIo,
B0 = 0D no cBOMCTBY IMaroHajiey napajenorpaMma. 3Ha4uT, TPEYTOJIbHUKH PABHBI IO TPEM CTOPOHAM,
T.e. ABOM = ADCOM. CnenoBaTenbHO, £BOM = 2D0OM,

T. K. 3TH yIJIBI CMEXHBIE U PABHBIE, TO OHU PABHBI 110 90°, .e. OM LBD.
3) O L AC,

OM L BD} = OM L (ABCD ] oo mpmsHary Dep Il HAHKFAPHOCTH OpAMof H [0 CHOCTH.

3anaya 2
Croponsl TpeyronapHuka 10 cM, 17 cm u 21 cM. M3 BepiinHbl O0JIBIIETO yIila 3TOTO TPEYTOJIbHHUKA
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IIPOBEJEH MEPNEHAMUKYISAP K €ro IUIOCKOCTH, paBHbIM 15 cM. Haiinure paccTosiHME OT €ro KOHIIOB 10
OOJIBIIIEH CTOPOHBI.
Jano:
, AABC,AE =10 o, BC = 17 e, AC = 21ema
- BDL{AB(), BD = 15em
- : =l Hatitu paccrostaue ot B u D o AC

Pemrenue
1) JomoaHuTENbHOE MOCTPOSHUE: TMpoBeaeM BM L AC,

3nauut, BM- paccrosaue ot B 1o AC.
DM — garmoHHas

BM — mpoerpia marotonsed = DM L AC = DM — paceroaune oT D go AC,
EIM L AL,

2) Jlns Toro, yToObl HaiiTh BbicoTy BM tpeyronpauka ABC, BbIUMCIMM CHayaja €ro IJIouiajb,
e+b+c

ucnons3ys Gopmyny Iepona 5, =g p—ol - (p—8) (p—rc), p= -

LE+17+21
p=—7fp = 24 oM

Sapr =of 2% (24 — 100 - (24 —17) (24 — 21) = /24 - 14 - 7 - 3 = Bdem’

3) 3anumem GopMyIly Ul BBIUMCIECHUS IO &, = i oh

[Tpumenum 3Ty GopMyiny K HallleMy TPEYTOJIbHUKY: & ,4mc = ?AC - EM.

o . _ 23gac
Beipasum u3 atoit popmynst BM: - BM ===

BM =2 =5 a
21
4) Paccmotpum TpeyronbHUK BDM- npsmMoyronbHbId, T.K. ED L (ABL),
ITo Teopeme Iudaropa naitnem DM:
DM? = BD® 4 BM?
DM? =15% + 8% = 289
DM =289 = 17 em
OTBeT: pacCTOSHMS OT KOHIIOB NIEPIIEHAUKYJIIsIpa 10 cTopoHbl AC paBHbI 8 cM 1 17 cm.

(I)opMa npeacTaBJCHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kputepun onenkmn:

Ouenka "oTiaM4HO'" CTaBUTCA, €clid paboTa BBHIMOJHEHA B TOJTHOM OOBEME C COOJIOJIEHUEM
HE0OXOIMMOM TOCTENOBATENbHOCTH JEHCTBHIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aMKCU U BBIYUCIICHUS.

Ouenka "Xopouo' cTaBUTCs, €CIM BBHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JIOMYIICHBI
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 XOJ€
MpOBeIeHUS pabOTHI ObUTN JIOMYIEHbI OLTHOKH.

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

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE

IIpakTuyeckoe 3ansaTue Ne 45

«PemreHne 3a1a4 HA IPUMEHEHUE TEOPEM O TPEX MePIEeHAUKYISIPax»
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Heap padorbi: HayunThca MCHOJIB30BATh MPU3HAK MEPHNEHIUKYIIPHOCTH MPSIMON M TIIOCKOCTH,
TEOPEMY O TpEX IEPIEHINUKYIIIpax MPH PEIICHUH 3a1a4.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[IP61 BnageHue MeTOIaMH 10KA3aTENbCTB, AITOPUTMAMU PEIICHUS 3a7a4; YMEeHHE (GOpMYIUPOBATh
OnpeJeleHUsl, aKCUOMbI U T€OPEMBI, IPUMEHATh UX, MPOBOJUTH J0Ka3aTeIbHbIE PACCYKIICHUS B XOJE
pelieHus 3a1ay;

ITPGY9 ymeHue omepupoBaTh MOHSATHUSAMH: TOUYKA, MPsSMasi, TUIOCKOCTh, MPOCTPAHCTBO, IBYTPAHHBIN
YTOJ1, CKPEIIUBAIOIIHUECS TPSIMbIC, IMAPAICILHOCTD U MEPIICHAUKYISIPHOCTh MPSAMBIX U TUIOCKOCTEH, yroJ
MEXy MPSIMBIMU, YTOJ MEXKIY MPSIMON U TUIOCKOCTBIO, YTOJI MEXK]Y TUIOCKOCTSIMHU, PACCTOSIHUE OT TOUYKHU
JI0 TUIOCKOCTH, PACCTOSIHUE MEXY MPSIMBIMH, PACCTOSHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCITOIH30BATh
IpU PEUICHUHM 337a4 HW3ydeHHbIe (PAKTBI M TEOpPEMBl IUIAHUMETPUHU; YMEHHE OIICHUBATH pPa3MeEphbI
00BEKTOB OKPYKAIOIIEr0o MUPA;

[TPG12 yMeHUe BBIYUCISITH T€OMETPUYCCKHE BETUYHHBI (JUTMHA, YroJl, IUIOMadh, 00beM, TUIOIIAIh
MMOBEPXHOCTH ), UCIIOJIb3YsI H3YUYCHHBIC (DOPMYJIbI M METO/IBI;

[IPyl ymenue omepupoBaTh MOHSATHSMU: ONPEICICHUE, aKCHOMa, TEOpEMa, CJIEJACTBUE, CBOMCTBO,
MPHU3HAK, JI0KA3aTeJIbCTBO, PABHOCHIIbHBIE (DOPMYIHPOBKU; yMeHHE GOPMYyIUpoOBaTh OOpaTHOe H
MIPOTUBOIOJIOKHOE YTBEPXKJEHUE, TPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, HCIOIB30BaTh METO
MaTeMaTHYeCKON MHAYKIWHU; IPOBOAUTH JOKa3aTelbHbIE PACCYXKICHHS MPHU PELICHUH 3a/1a4, OI[CHUBATh
JIOTUYECKYIO MPABHIIBHOCTD PACCYKICHUN;

[1Pyl14 ymenue cBOOOJHO ONMEpUPOBATh MOHATUSMU: TOUYKA, MpsAMasi, IIOCKOCThb, MPOCTPAHCTBO,
OTPE30K, JIyY, IUIOCKUM yroj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, NIePECEKarOIINecs, apajuiebHbIE 1
CKPEIMBAIOIINECS TPSAMBIE, MapalieIbHOCTh U MEPHEHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXIY TpPSIMBIMH, YTOJd MEXIYy NPSIMOM W TUIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSAMH; YMEHUE
UCIOJIb30BaTh MPH PEIICHUU 3a/lad u3ydeHHbIe (DaKThl U TEOpPEeMbl IUIAHMMETPHH; YMEHHUE OLIEHHUBATh
pa3Mepbl 0OBEKTOB B OKPYXKAIOIIEM MHPE; YMEHHE ONEPUPOBATH MOHSATUSMU: MHOTOIPAHHHK, CEUCHUE
MHOTOTpaHHHKA, NMPaBUIbHBIA MHOTOTPAaHHUK, NpU3Ma, MupaMuia, Gurypa u moBEpXHOCTh BpAIICHUS,
IUIUHIP, KOHYC, 1map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUYEHHUsI KOHYCA U MUINHAPA, TapaJLIeIbHbIE OCH
WM OCHOBAHHIO, CEUEHHUE MIapa, TNIOCKOCTbh, Kacawlasics cepsl, HIUIUHAPA, KOHYCa; YMEHHE CTPOUTH
CEYCHHE MHOTOTPAaHHHKA, U300pakaTh MHOTOTPAHHUKH, (GUTYPHI M TIOBEPXHOCTHU BpAIICHUS, UX CEUCHHUS,
B TOM YHCJI€ C MOMOIIBIO SJIEKTPOHHBIX CPEACTB; YMEHHE MPUMEHATh CBOMCTBA T€OMETPUUYECKUX (UTYD,
CaMOCTOATENILHO (POPMYJIHPOBATH OMPEIEICHUS U3y4yaeMbIX (DUTYpP, BBIIBUTATh TUIIOTE3bl O CBOMCTBAX U
MpHU3HAKaX TeOMETPUYECKUX (Uryp, OOOCHOBBIBATH WM ONPOBEpPraTh MX; YyMEHHE MPOBOJIUTH
Kiaccupukanuio (GuUryp mo paszaudYHBIM TPHU3HAKAM, BBHITIOJIHATH HEOOXOIUMBIE JOMOJHUTEIHHBIC
MMOCTPOEHUS.

MarepuajnbHoe o0ecnieyeHue:

WNHnuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUalIbl, KOHCIIEKTHI JIEKIIH.

3aganue:

M- KOJIMYECTBO OYKB B UMECHHU
N- KOJIM4YeCcTBO OYKB B (paMUITHH
p- Mecs1 poxXACHUS

3amagaNel

Han pom6 ABCD. U3 Touku mepeceueHus ero auaroHaiei mposeaeH orpe3ok OF, Tak, uyto
AF =€CF, BF=DF. Jlokaxute, uro OF nepneHaukyaspeH IUIOCKOCTH pomba, oTpe3ok AC
nepneHauKyIsiper miockoctu BDF.

3anaya Ne2

Jan paBHOOenpeHHbli TpeyroabHUK ABC. AC = BC = n cM, 4B = m+ 5 cM. 13 Bepumnsbl yriaa C
MPOBEJIEH K IUIocKOCTH nepneHaukyisip CD, paBubiit # cM. Haliaure paccrosiaue ot Touku D 10 cTOpOHBI
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AB.

3amaua Ne3

Toukn AuB nexar B  miockoctua,M  — Takas TOuka B  IPOCTPaHCTBE, IS
KOTOpOH AM = m , BM = v 1 OPTOTOHAJIbHAS MPOEKIMS HA IIOCKOCTh o 0Tpe3ka BM B Tpu paza Gombiue
OpPTOTOHAJILHOM NPOEKUMU Ha 3Ty IUIOCKOCTh oTpe3ka AM . Haiinure paccrosHue ot Touku M 1o
IIJIOCKOCTH ¢ .

3agaua Ne 4

Beicota npsimoyrosneHoro tpeyrosnbHuka ABC, omymieHHas Ha runoteHy3y, paBHa P cMm. U3
BepmHbI C IpSIMOTO ~ yria BOCCTaBIeH K IUIOCKOCTH  TpeyroibHuka ABC mepnenmaukymnsp CM,
npuueM M = m+n cMm. Haligute paccrosiHue ot Touku M 1o runorenyssl AB.

Iopsinok BbINOJIHEHHSI PAa0OTHI:

1. BHUMaTeabHO IPOYUTANTE YCIOBUE 3a/1a4H.

2. 3anummTe, YTO B 3aJla4e JaHO, CACIaiTe PUCYHOK.

3. [Ipoananu3upyite yclOBUE 3a/1auu, pacCyxkaasi OT TOTO, UTO HYXHO HaiTh. BcomuuTte, kakue
TeopeMbl U (POPMYIIbI TOHATO0ATCS MPU PELICHUH 33/1a4H.

4. Pemre 3aaa4y. 3anuiinTe OTBET.

[Ipu pemieHun 3amad Ha 3Ty TEMY HUCIIOJIB3YETCS ONpENETICHUE MEPICHIUKYISIPHBIX MPSIMON U
IJIOCKOCTH, MPU3HAK MEPIEHIUKYISIPHOCTH MPSIMON U MIIOCKOCTH, TEOPEMBI O TPEX MEPIEeHIUKYIIpax, a
TaKKe BalllM 3HAHUSA U3 IUITAHUMETPUU

Xoxa paboThI:

3anaua

Breicota mpsmMoyromsHOTO TpeyroiapbHuka ABC, omymeHHass Ha THIOTEHY3y, paBHa 9.6. U3
BepimnHbl C IpsIMOro  yrjia BoccTaBleH K IUlockocTtd — TpeyronbHuka ABC nepnenauxymsp CM,
npuyem CM = 28. Haiigure paccrosiaue oT Touku M 1o runorenysst AB.

Pemenue

[TpumenuTe TEOpEMy O TpeX NepIEeHANKYIAPAX.

ITycts CK - BbICOTA JaHHOTO MpPSIMOYrOJbHOTO TpeyroibHuka. Torna MK - HakioHHas K
mwiockoctu TpeyroiapbHuka ABC, a CK - oproronampHash MpPOEKIUS 3TOW HAKIOHHOH Ha TUIOCKOCTH
tpeyronpauka ABC. Tak kak CK-+-AE, TO 10 TeopeMe O TpeX MEePIEHAUKYIsApax MK - AE. 3HauuT, AIHMHA
orpe3ka MK paBHa PacCTOSTHUIO oT touku M no npsimoii AB. "3 MIPSIMOYTOJIBHOTO
tpeyroasHuka MCK o teopeme Iludaropa Haxoaum, 4ro

MK = R + €M7 = 087+ 287 = 29.6.

OtBer: paccrosiHue oT Touku M 1o runorenyssl AB pasHo 29.6.

(I)opMa npeacTaBJICHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kputepun onenkn:

Ouenka "oTJIMYHO'" CTaBUTCSA, €ClM paboTa BBHIMIOJHEHA B TMOJHOM OOBEME C COOJIO/IEHHEM
HE0OXOIMMOM TOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIUCH ¥ BBIYMCIICHUSI.

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

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISACT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MPOBEICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIBLHO' CTaBUTCS, €CITU pabOTa BBHIMOJHEHA HE TIOJTHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISET CAENATh MPABUIIBHBIX BBHIBOJIOB.

Tema 4.2. [Ipsimble ¥ IJIOCKOCTH B POCTPAHCTBE
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IpakTnyeckoe 3ansitue Ne 46
«Pemenne 3a1a4 Ha MapaNIeJIbHOCTD IJIOCKOCTEN»

Heap padorbi: HayunThcs HMCHOJIB30BATh MPHU3HAK NAPaLICIbHOCTH IJIOCKOCTEM M CBOMCTBA
napajvieJIbHbIX IJIOCKOCTEH MpU pelIeHUH 3a/1a4.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

[1PG1 BrajgeHne MeTOAaMU OKA3aTEeNbCTB, AITOPUTMAMU PELICHUS 3a7a4; yMeHHe (popMyIHpoBaTh
OIPCACIICHUSA, AKCUOMBI U TCOPCMBbI, IIPUMCHATHL UX, MPOBOAUTH HOKA3ATCIBHLIC PACCYKICHHA B XO/C
pelieHus 3a1ay;

[1P69 ymenue onepupoBaTh MOHATHUSAMH: TOYKA, MPsIMas, IUIOCKOCTh, IPOCTPAHCTBO, JBYTPAHHBIN
YTOJI, CKpeUIUBAIOIINecs MpsMbIe, MapaJlIeIbHOCTh U NEPIEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEH, yro
MCXKAY NPsAMBIMHU, YIOJI MCKAY HpHMOI;'I H INIOCKOCTBIO, YT'OJI MCXKAY INIOCKOCTAMU, PACCTOSAHHUEC OT TOUYKU
710 TJIOCKOCTH, PACCTOSIHUE MEX]Y MPSAMBIMH, PACCTOSHUE MEX]Y IJIOCKOCTSMHU; YMEHHE HCIIOJIb30BaTh
OpU pelIeHUH 3a/1a4 HM3y4YeHHbIe (DAKTbI M TEOpeMBbl IUIAHUMETPUHU; yYMEHHE OIEHHBATH pa3Mepsl
00BEKTOB OKPYKAIOIIEr0 MUPA;

[IPyl ymenue omepupoBaTh MOHATHUSMU: OINPEICICHUE, aKCUOMa, TeOpeMa, CJIEICTBUE, CBOMCTBO,
MPHU3HAK, JI0KA3aTeJIbCTBO, PABHOCHIIbHBIE (DOPMYITHPOBKU; yMeHHE GOPMYyIUpOBaTh OOpaTHOe H
IIPOTUBOIIOJIOKHOE YTBEPKACHUE, IIPUBOAUTHL IIPUMEPHI U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ
MaTEeMaTHYeCKON MHAYKIUHU; IPOBOAUTH JAOKa3aTelbHbIE PACCYKICHUS MPH PEIIeHUU 3aja4, OLIEHUBATh
JIOTUYECKYIO MPABHIIBHOCTD PACCYKICHUN;

[1Pyl4 ymenue cBOOOJHO ONMEpUPOBATh MOHATUSMU: TOUYKA, MpsAMasi, IIOCKOCThb, MPOCTPAHCTBO,
OTPE30K, JIyY, IIIOCKUM yroJj, ABYTPAHHBIN yTOJ, TPEXIPAaHHBIN YTOJI, IEPECEKAOIINEC, TapAJIICIbHbIC U
CKPEIMBAIOIINECS TPSAMBIE, MapalIeIbHOCTh U MEPHEHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXIYy HPSIMBIMHM, YOI MEXAYy IPSIMOM M IUIOCKOCTBIO, YIrOJI MEXAY IUIOCKOCTAMM; YMEHHUE
UCIIOJIb30BaTh MPH PEIICHUU 3a/lad u3ydeHHbIe (DAKThl U TEOPEMBI IJIAHUMETPUHU; YMEHUE OIICHUBAThH
pasMEpPbL 00BEKTOB B OKpY’KaromeM MHUpE; YMCHHUEC OINCPHUPOBATH NOHATUAMU. MHOI'OIPpAaHHUK, CCUCHHC
MHOTOTpaHHHKA, MPaBUIbHBIA MHOTOTPAaHHUK, TpU3Ma, MupaMuia, Gurypa u MoBEPXHOCTh BpAIICHUS,
HUTUHIP, KOHYC, map, chepa, pa3BepTKa MOBEPXHOCTH, CEUEHUS KOHYCa U NUJIUHAPA, apajuieIbHbIe OCH
WM OCHOBAHHIO, CEUEHHUE IIapa, TNIOCKOCTbh, Kacawlasics cepsl, HIUIUHAPA, KOHYCA; YMEHHE CTPOUTH
CeueHHEe MHOTOTpaHHHUKa, 1300pakaTb MHOTOIPaHHUKHU, (PUTYPHI U TOBEPXHOCTH BPAILEHUS], UX CEUEHUS,
B TOM YHCJIE C MMOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE MPUMEHATh CBOWCTBA T€OMETPUIECKHUX (PUTYD,
CaMOCTOATENILHO (POPMYJIHPOBATH OMPEIEICHUS U3y4yaeMbIX (PUTYpP, BBIIBUTATh TUIIOTE3bl O CBOMCTBAX U
MpHU3HAKaX TEOMETPHUUECKUX (Uryp, OOOCHOBBIBATH WM ONPOBEPraTh HX; YyMEHHE MPOBOJIUTH
KHaCCI/I(i)I/IKaHI/IIO (1)I/Il"yp MO0 pasjiMuHbIM TIpHU3HAKaM, BBIIIOJIHATH H€O6X0}II/IMBIC JOIIOJIHUTCIIbHBIC
MMOCTPOEHUS.

MarepuajnbHoe o0ecnieyeHue:

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

3aganme:

M- KOJIMYECTBO OYKB B UMECHHU
N- KOJIM4YeCcTBO OYKB B (paMUITHH
p- Mecs1 poxXACHMS

3amauga Ne 1

Mexny IByMsl MapajyiedbHBIMH TIJIOCKOCTAMH 3aKJIIOYEH OTPE30K, JUIMHOM m+ 1 cM. Halnure
MIPOEKIINN ITOTO OTPE3Ka Ha KAXKAYIO INIOCKOCTh, ECIIM PACCTOSTHUE MEXAY IJIOCKOCTSIMU PaBHO # CM.

3anada Ne 2

IInockoctu M n P mapamiensHbl. 3 Touek A m B muockoctn M mpoBeneHs! K Iiockoctu P
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HaKJIOHHBIE AC = m+n cM Hu BED = m+n -3 cM. [lpoekiusa HakinoHnHot AC Ha OJHY M3 TUIOCKOCTEH
paBHa m cM. Uemy paBHa NpoeK1Us HakiIoHHOW BD?

3agaua Ne3

Mexay nByms napajuieabHbIMU IIOCKOCTsIMU P 1 Q mpoBenensl otpe3kn AC u BD (Touku A u
B nexat B miiockoctu P), AC =m +n+p am, ED = m+n am , pazHocTs npoekiuii AC u BD Ha onHy u3
IJIOCKOCTEH paBHa = 1M . HailauTe 1uHbI 3TUX OPOEKIUI U pacCTOSTHUE MEXAY MIIOCKOCTSIMHU.

IMopsiiok BbINOJIHEHUS PA0OTHI:

1. BHMMaTEIpHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuuTe, 4TO B 3a/1a4€ JAHO, CAEIANTE PUCYHOK.

3. Ilpoananu3upyiiTe yclIOBHUE 3a/1aud, pacCyxkaas OT TOTO, YTO HYKHO HaWTu. Bcnomuure, kakue
TEOpeMbI U (DOPMYIIBI TIOHATO0SATCS TIPU PEIICHUH 3a/1a4H.

4. Pemnre 3aa4y. 3aluIlInuTe OTBET.

[Ipu pemenun 3agady Ha 3Ty TEMYy HCIOJIB3YETCS OMNPENEICHUE MapalIeNbHbIX IIOCKOCTEMH,
MIPU3HAK MapajjIeIbHOCTH IIOCKOCTEH, TEOPEMBI O NTapasuIeIbHBIX IUIOCKOCTSIX, & TAKXKE BaIllM 3HAHUS U3
MJIAHUMETPUHU

Xoa paGoTsI:
3agaua Ne 1
Mexny OByMs NapauiedbHbIMU IUIOCKOCTSIMHM 3aKjIlO4eH OTpe3ok, anuHoi 10 m. Haiigute
IIPOEKIIMH ITOTO OTPe3Ka Ha KAKIAYIO IIJIOCKOCTD, €CIIU PACCTOSIHUE MEXAY IUIOCKOCTSIMHU PABHO 8 M.
Hano:

o
/ Haiitu npoexniuu AC
c B /
i

Pemenne

1) Tak Kak IJIOCKOCTH MapajuielbHbl, TO PACCTOSIHUE MEXIYy HUMH - 3TO neprneHaukyisp AC.
IToctpoum npoeknuto orpeska AB Ha rutockocTs £. 310 oTpe3ok BC.

2) Paccmorpum tpeyronbHuk ABC- npsMoyronbHBbIil.

ITo Teopeme [Mudaropa AE* = AC* + B

L

AC? = AB? —BC?
ACt =10% — 82 =100 — 64 = 36
AC=6 cm.

Tak Kak mI0CKOCTH HnapaJlyICJIbHBI, TO MIPOCKIHUU OTPE3Ka HA 3TU INIOCKOCTHU 6YI[yT PaBHBI.

3anaya Ne 2

[Tnockoctu M u P mapamnensubl. U3 Touek A u B mimockoctu M mpoBesneHbl kK miiockoctu P
HakioHHble AC= 37cm u BD=125 cm. Ilpoekuus HaknonHoit AC Ha oJHy U3 IJIOCKOCTeH paBHa 12 cM.
Uemy paBHa npoekius HaKIoHHON BD?

Jano: M| P, AeM,EeM

ot AC =37 @, BD = 125
A B AE LP.BK LFCE=12m
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Haiitu: KD

Pemenue

1) Paccmorpum Tpeyroabauk ACE- NpsMOyroibHBIA.
ITo Teopeme [Mudaropa AC* = AE® + CE*

AE? = ACP —CE?  AE® =377 — 127 = 1369 — 144 = 1225
AE=35 cm.

2) Paccmotpum TpeyronbHuK BKD- npsMoyroyibHBIN.
ITo Teopeme [Mudaropa BD? = KD? + BX?

En? =BD* —BE* AE=BK kak paccTosiHUs MeX1y MapajjielbHbIMU IUIOCKOCTSIMH.
KD? =125% — 357 = 15625 — 1225 = 14400

KD= 120 cm.

Otsert: npoekuusi BD paBua 120 cwm.

3anaua Ne3

Mexny aByMs lapauieIbHbIMA TUTockocTssMu P Q mpoBenenst otpesku AC 1 BD (Touku A u
B nexar B minockoctu P), AC=13 cm, BD=15 cm, cymma npoekiuit AC u BD Ha onny U3 miiockoctei
paBHa 14 cm . Haiiaure qyinHbI 3TUX MPOEKLUMH U PACCTOSIHUE MEXAY IUIOCKOCTSIMHU.

A B/ }/

Hano: @Il P,.AEP.EEF
AU =13, BD =15 am
AE LQBK L QCE+ DK = 14

Haiitu: CE, AE, DK
Y o

Pemenne
1) Paccmorpum TpeyronbHUK ACE- IpsMOYToJIbHBIMH.
ITo Teopeme [Tudaropa AC* = AE® + CE?
AF? = AC? — CEP
[Tycts CE = x, Torma DK=14-x.
AF? =169 — «F
2) Paccmotpum Tpeyronbauk BDK- npsimoyronsHbIi.
ITo Teopeme ITudaropa ED? = BE? + DE?

EX® = BED® — D&*
BR? =225 — (14 —x)% = 225 — 196 + 285 —x® =20 4 28y — «°
AE=BK, kak paccTosiHHs MEXy NapayiebHBIMU TIOCKOCTAMHU
3HaUNUT,
169 —x? =29 4+ 28x — ¢
28x = 140
x=5
CE=5 cm, DK=14-5=9 cm
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AE =+/169 — 25 =144 = 12 em

OTBeT: pacCTOSIHUE MEXIY MIOCKOCTIMHU 12 CM, MPOEKIIMU HAKJIOHHBIX 5 CM U 9 cMm.
dopMma npeacTaBJieHUs pe3yJbTATa: BHIIOJIHEHHOE 33/1aHNUE.

Kpurepun oneHku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HE0OXOIMMOM MOCIEN0BATEIbHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIKCH, BEIYUCIICHUS, PUCYHKU U TPaQUKH.

Ouenka '"xopomo' CTaBUTCs, €CIM BBIOJTHEHBI TPEOOBaHUSI K OIEHKE "OTIUYHO", HO JAOIYIICHBI
2-3 Heyouera.

Ouenka "ya0BJIETBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISECT MOJYYUTh NpPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKH.

Ouenka ""Hey10BJI€TBOPUTEIBHO'" CTaBUTCS, €CIIH pabOTa BBHIITOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBHIBOJIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
IIpakTuyeckoe 3ansaTue Ne 47
«Pemenue 3a1a4 Ha IBYrpaHHbIE YIJIbD)

HEJIL paﬁDTLIZ Hay‘lI/ITBCH pemars 3aJa4d Ha IIPHUMCHCHUC MOHSITHHI yriia MExAay HpHMOﬁ n
IJIOCKOCTBIO, IBYT'PAHHOTO yIJjid, yIjia MCXKAY INIOCKOCTAMM.

Boinosinenue padorsl cnocodcTBYeT GOPMHUPOBAHMIO:

[1PG1 BrageHne MeTOJaMH TOKA3aTENbCTB, aJITOPUTMAaMU PEILIEHUS 3a7a4; yMEHHE (OpPMYIUPOBAThH
OTpeelIeHUsI, aKCUOMBI M T€OPEMBI, IPUMEHATh WX, MPOBOJUTH J0Ka3aTEIbHBIE PACCYKIICHUS B XOJE
pelieHus 3aay;

[TPGY9 ymenue omepupoBaTh MOHATHUSMU: TOUYKA, MPsAMasi, TUIOCKOCTb, MPOCTPAHCTBO, JIBYTPAHHBIN
yroJ1, CKpEIMBAIOLIUECS MPAMbIE, TAPAILIEIbHOCTh U MEPIEHAUKYISIPHOCTD NPSIMBIX U IJIOCKOCTEH, Yro
MEXy MPSIMBIMU, YTOJ MEXKIY MPSIMOU M TUIOCKOCTBIO, YTOJI MEKY TUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU
JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY MPSAMBIMU, PACCTOSTHUE MEXAY MJIOCKOCTSIMHU; YMEHUE UCIIOIb30BATh
MpU pEelIeHUH 3aJa4 H3y4YCeHHbIE (AKTBl W TEOPEMBbl IJIAHWUMETPUHU; YMEHHE OIICHHBATh pPa3Mepbl
00BEKTOB OKPYKAIOIIEr0 MUPA;

[TP612 ymMeHu€e BBIYUCIATH TEOMETPUUECKUE BEITUYUHBI (JIJIMHA, YTOJl, TUIOIaaAb, 00BEM, TUIOMIA/Ib
MOBEPXHOCTH ), UCTIONB3YyS U3YUEHHbBIE (POPMYIBI U METO/IBI;

[IPyl ymenue onepupoBaTh NOHATUSAMHU: OIPENEICHUE, aKCHOMA, TEOPEMA, CIEACTBUE, CBOMCTBO,
MPHU3HAK, JI0Ka3aTeJIbCTBO, PAaBHOCHIbHBIE (DOPMYITHPOBKU; yMeHHe GOPMyIUpoBaTh OOpaTHOe W
MIPOTHBOIOJOKHOE YTBEPXKJECHHUE, TPUBOAUTH NPHUMEPHl W KOHTPIPUMEPHI, HCIOIB30BaTh METO
MaTeMaTUYeCKOW MHIYKUUU; MPOBOAUTH JI0KA3aTeJIbHbIE PACCYXKJICHUS MPU PEIICHUH 3a7a4, OIlEHUBAThH
JIOTUYECKYIO MPAaBHIIBHOCTD PACCYKICHUN;

[IPyl14 ymeHue cBOOOTHO OMEPHPOBATHh MOHATHUSMHU: TOYKA, MPsAMasi, TUIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, TIIOCKAM yroJj, ABYTPAHHBIN yToj, TPEXTPAHHBIN yroJl, NepeceKaromuecs, napauieibHble U
CKpEUIUBAIOIINECS MpPsIMbIE, MAPAIETbHOCTh M MEPHEHIUKYISIPHOCTh HPSIMBIX M IUIOCKOCTEH, Yroji
MEXIy TPSIMBIMH, YTOJd MEXIAy NPSIMOM W TUIOCKOCTBIO, YroJ MEXAY IUIOCKOCTSAMH; YMEHHUE
UCIONIb30BaTh MPH PEIICHUU 3a/ad u3ydeHHbIe (DaKThl U TEOpPEeMbl TUIAHUMETPHUH; YMEHHUE OIIEHHWBATh
pasMepbl 0OBEKTOB B OKPYXKAIOIIEM MHPE; YMEHHE ONEPUPOBATH MOHSATUSMU: MHOTOTPAHHHK, CEUEHUE
MHOTOTpaHHHKA, MPABUIBHBIA MHOTOTPAaHHUK, TpU3Ma, MUpaMuia, Gurypa u MoBEPXHOCTh BPAIICHUS,
IUATUHID, KOHYC, 1map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHUS KOHYCa U IUINHAPA, TapaJuIeTbHbIE OCH
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WM OCHOBAHHIO, CEUEHHUE IIapa, TUNIOCKOCTh, Kacaromascs cepsl, HUIUHAPA, KOHYCA; YMEHHE CTPOUTH
CeUeHHE MHOTOTPaHHHUKA, H300pakaTh MHOTOTPAaHHUKH, (DUTYPHI U TIOBEPXHOCTH BPAIICHHSI, HX CCUCHUS,
B TOM YHCJIE C IMOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHSATh CBOWCTBA T€OMETPUUYECKUX (HUTYD,
CaMOCTOSITENILHO (DOPMYJIMPOBATH ONPEACICHUS N3YIaeMbIX (DUTYD, BBIIBUTATh THITOTE3bI O CBOWCTBAX U
MpU3HAKAX TEOMETPUYECKHX (UTyp, OOOCHOBBIBATH WM ONPOBEPraTh WX, YyMEHHE NPOBOJIUTH
KJIACCU(PUKALNNIO (PUTYp IO pa3IUYHBIM IPH3HAKaM, BBINOJIHATH HEOOXOJUMBIC JIOMOJHUTCIIBHBIC
MTOCTPOCHUS,

ITIPy15 ymeHHe cBOOOAHO ONEPHPOBAThH MOHATHAMM: ILIOMAAb GUTYPBI, 00beM (QUTYpHI, BETHUYNHA
yria, pPacCTOSHHE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHHE MEXIy TPSIMBIMH, PACCTOSHHE MEKIY
IUIOCKOCTSIMHU, ILIOMIAAb Cephl, TUIOIIAIb TOBEPXHOCTH MTUPAMHU/IBI, TPU3MbI, KOHYCA, IIMIIMHIPA, 00beM
Ky0a, TPSIMOYTOJILHOTO Mapaijielienuieaa, MTUpaMubl, MPU3MBI, WIMHIPA, KOHYycCa, IIapa; yMEHHUe
HaxOJIUTh OTHOIIIEHHE 0OBEMOB IMOJOOHBIX (UTYD.

MarepunanbHoe obecrnieyeHue:

WuauBuayanbHbIe 3aaHNs, CIPABOYHBIC MaTePUAIbl, KOHCIICKTHI JICKIIHIA.

3aganue:

M- KOJINYECTBO OYKB B UMEHU

N- KOoJaM4yecTBO OYKB B (paMUIIMH

p- mecsn poXIaACHUS

1) 13 Toukn A BHE IUIOCKOCTH IPOBEIEHBI K IUIOCKOCTH NEPIEHIUKYIAP AE = n CM U HaKJIOHHBIE
AC 1 AM, o6pasyrome ¢ miockoctsio yriast 30°. HaiiauTe yron Meskty HAKIOHHBIME npsiMoit. Haiigure
CM.

2) KaTeTbl mpsMOYTOJIBHOTO TPEYrOJbHUKA PaBHBI #1 CM U 7 + 1 cM. OnpeaenuTre paccTosHUE OT
BEPIIMHEI MPSIMOTO YIJIa JI0 TUIOCKOCTH, KOTOpast IPOXOIHUT Yepe3 TMIIOTeHy3y u coctaBiser yron 30° ¢
IUIOCKOCTBIO TPEYroJbHHKA.

3) Touku A u B nexar Ha peOpe mpsimoro nByrpanHoro yria. AA; u BBi- meprnenaukymspsr x
pedpy, MPOBEACHHBIE B PAa3HBIX I'paHAX, mpuueM AB = wm cM, A4 =n+m cM, BE; =n —1 cMm. Haiinure
A1Bi.

Ilopsinok BbINOJHEHHS PadOTHI

1. BHMMaTeapHO MPOYUTANTE YCIOBHUE 3a1aUH.

2. 3anuiuuTe, 4TO B 3a/1a4e JIaHO, CAENANTEe PUCYHOK.

3. IIpoananu3upyiite ycloBUE 3aauu, pacCy’kaas OT TOrO, YTO HY)KHO HalTu. BcnoMHuTe, Kakue
TeopeMbl U (HOPMYJIBI TTOHAIOOSATCS TP PEUICHUH 3a1a4H.

4. Pemnte 3amauy. 3anyIInTE OTBET.

[Ipu pemiennu 3aa4 Ha ATY TEMY HCHOJIb3YIOTCS ONpPEAENIEHUs yIrila MeXay IpsIMOH U IJIOCKOCTHIO,
IBYTPAHHOI'O YIJIa, JMHEWHOTO YIJla ABYTPAHHOTO YIJIa, @ TAK)KE BalllM 3HAHUS U3 TUIAHUMETPHH.

Xoa pa0doThI:

3anayva |

Han tpeyronsHuk ABC co croponamu AB=9 cm, BC= 6 cm u AC= 5 cM. Uepes MEHBIIIYI0 CTOPOHY
MPOXOJIUT TUIOCKOCTh, COCTaBJISIIOIIASI C TJIOCKOCTBIO TPEYroJbHUKA yrona 45 ° Haiture paccTosiHue
MEK1Y TIOCKOCTBIO U BEPIIMHOMN B.

B
o JlaHo: AABC, AE = 9 e
B =6, AC =5 e
Ay D AL E oo = 457

Haiitu: Paccrosaue ot B 10 a
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Pemenue

EM LAC = DM

0€ OoCTpoeHueE: NpoBeneM Ell L ¢ = ED — paccroguse oT B 70 mmockocTH o,

1 AC o TeopeMe 0 TpeX MepIleHANKYIIDAY,

1) JononHuTensH
3HauyuT, £BMID — minefinud yron geyTpadHoro yroa, £BMD = 458,

2) B tpeyronsauke ABC Haiinem BeicoTy BM.

CHayasa BIUMCIIMM ILIOLIAAb TPEYrojabHuKa 1o popmyse ['epona:

Sa=Ap lp—al lp—8-(p-c)

— P+ B+3 =10 e

P 2
Supe =10 145 = 10+ Zep?
i3aac
AL

Sust =§AC-BM = BM =

ApT
BM =2 = 4T

3) Paccmorpum tpeyroapHuk BMD- npsiMoyrosibHbIN 110 TOCTPOEHHUIO.

22— cinsBMD
nu KK]_-

M
ED = EM=insEMD
ikl =4 o,
2

BD = 4+/2  sind5F = 44/2.

OTBeT: pPacCTOAHUC OT B no mockoctu 4 cm.

3agaya 2
orpeska MK

Kon

MM,

JeXarT Ha TpaHAX MPSMOTO JBYIPAHHOTO YIIIa.

bl

MePIeHIUKYIAPHI K pedpy, mpuueM MK=13 cm, MM1=12 cm, M;1K;=3 cm. Haitnure KKj.

Hano: < nef = 90°

ME =13 a, MM, = 12 a1, M,K, = 3

'S
A\ 2 MM, 1 60,KK, L o
Haiitn: KK,

Pemenue

1) TlocTpouMm JIMHEHHBIH yroj ABYrpaHHOTo yria. [[is aToro yepe3 Touky Mj mpoBeneM OTpe3oK

M;E, napannensusiii u paBHbiii KKj.

KK, 1a, cnenosarenbHo, M, E L a,
= MM, E — mimefisnfi yToI gEFTDAHHOT0 YIa, sHa=mT = MM, E =90¢,
ME- HaknonHas K miaockoctd £, EM; — ee mpoekiust Ha 3Ty miiockocTh, EM; 1 B ( T.k. EM1KiK —

2) PaccmoTpum AMEK
MPSIMOYTOJIBHUK 10 nocTpoeHuto). CrnenoarensHo, ME L EK (o Teopeme 0 Tpex NMepHeHAnuKyIspax) u

AMER — nmpamoyTomeHES,
I[To Teopeme Iudaropa MK? = ME? + EK®
ME® = ME®? — EE? EK=MK;=3 cm
ME® =13% —3F =169 — 3 = 160
ME = V160 =410 m
3) Paccmotpum AMM, K — mpamoyromese, T.x. < MM, E = 908,
ITo teopeme IMudaropa ME* = MM, * 4 M, E?

M,E® = ME® — MM, *
M, E? = 160 — 144 = 16
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3uaunt, KK1=4 cMm.
OtBet: KK1=4 cwm.

dopMma npeacTaBJieHUs pe3yJbTaTa: BHIIIOJIHEHHOE 33/1aHHUE.

Kpurepun oneHku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBINOJHEHA B TOJHOM O0BEME C COOJIIOJICHUEM
HE0OXOIMMOM MOCIEN0BATEILHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aICH, BEIYUCIICHUS, PUCYHKU U TPapUKH.

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

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISET MOJYYUTh NPaBUIIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOThI OBUIH JOMYIIEHBI OITHOKHY.

Ouenka "Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIM pabOTa BBHIIIOJIIHEHA HE MOJHOCTHIO UIH 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CENaTh MPABUIIbHBIX BBHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJible Teja
IIpakTnueckoe 3ansaTue Ne 48
«Peienue 3a1a4 Ha napajuiejienunex u Kyo»
Heawb padotbl: HayunThes pemars 3a1a4u ¢ napajiesienune oM 1 Kyoom

BoinosiHeHune pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

IIP610 ymeHnue omnepupoBaTh MOHATUSAMH: MHOTIOIDAaHHMK, CEYEHHE MHOIOIPaHHUKA, KYO,
napajuiefienunes, npusMa, nupamuaa, GuUrypa u noBepXHOCTh BpallleHus, LIUIUHAP, KOHYC, map, chepa,
ceyeHHss (UTYypbl BpallleHHs, IJIOCKOCTb, Kacaromascs cdepbl, LUIMHIpA, KOHYCa, IUIOMAIb
MOBEPXHOCTU MUPAMHUJIBL, IPU3MBI, KOHYCa, IWJIMHAPA, MIOIMAAs chepbl, 00beM KyOa, MPpsIMOYTOIbHOIO
napajiesienumnea, MMpamMuIsl, IPU3MbI, IUIUHIPA, KOHYCA, I1apa; YMEHHE U300pakaTh MHOTOTPAaHHUKH
Y NTOBEPXHOCTH BPAILLEHUS, UX CEYEHUS OT PYKH, C IIOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX
CPEICTB;, yMEHHUE paClO3HAaBaTb CHUMMETPUIO B IIPOCTPAHCTBE;, YMEHUE paCIlO3HABATh IIPaBUIIBHBIE
MHOT'OTPaHHUKH;

I1P611 ymeHue omepupoBaTh MOHSTHUSMH: JBUKEHHE B IPOCTPAHCTBE, MOJOOHBIE (GUTYpHl B
MIPOCTPAHCTBE; UCIOJIb30BaTh OTHOUIEHHE IUIOMIAJCH MOBEpXHOCTEH M 00BEMOB MOJOOHBIX GUIYp IpU
peLIeHUY 3a/1ay;

[TP612 ymMeHue BBIYUCIATH TEOMETPUUECKUE BEITUYUHBI (JIJIMHA, YTOJ, TUIOIaAb, 00BEM, TUIOIIA/Ib
MOBEPXHOCTH), UCTIOJb3Yysl U3yUEHHbIE (POPMYJIIBI U METO/IBI;

[1PG14 ymeHue BbIOMpaTh MOAXOASIIUMN M3YyYEHHBIH METOJ AJIs PELIeHUs 3aJadud, pacrno3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKHE MOJENU B TPUPOAHBIX M OOLIECTBEHHBIX SIBJICHUSX, B
HUCKYCCTBE; yMEHHE IPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUHA POCCUHUCKOM M MHPOBOU
MaTeMaTU4YeCKOU HAYKH;

[1Pyl14 ymeHnue cBOOOJHO OnepUpoOBaTh MOHATUSMHU: TOUKA, MpsAMasi, IUIOCKOCThb, MPOCTPAHCTBO,
OTpE30K, JIy4, INIOCKUH YTrOJI, ABYTPAHHBIN IO, TPEXIPAHHBIN YroJl, [IEPECEKAIOIUECs, [TapajlIeIbHbIE U
CKpPELIUBAOIINECS MPSMBIE, MAapAJUICIbHOCTh M IMEPHNEHAUKYISIPHOCTh NPSIMBIX M IUIOCKOCTEH, YIoJ
MEXIY NPSAMBIMHM, YTOJd MEXAYy IPsIMOM U IUIOCKOCTBIO, YroJI MEXAY IUIOCKOCTAMH; YyMEHUE
WCIOJIb30BaTh MpPH pEIICHUU 3a/lad U3y4yeHHbIe (DaKThl U TEOpPEeMbl IUIAHUMETPHH; YMEHHUE OLIEHHWBATh
pa3mepsl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEepUpOBaTh MOHATHSAMU: MHOTOTPAHHMK, CEYCHHE
MHOTOTpaHHMKA, NMPaBUIbHBIA MHOTOIPAaHHUK, NpU3Ma, MUpaMuia, Gurypa u moBEpXHOCTh BpAIIECHUS,
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WIMHAP, KOHYC, 1map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUSHHsI KOHYCa U LIMIMHPA, apajuIeIbHbIE OCH
WIA OCHOBaHMIO, CEYEHHUE Ilapa, INIOCKOCTh, Kacawomasics chepsl, HWINHAPA, KOHYCa; YMEHUE CTPOUTH
CeYeHHe MHOTOTPaHHUKA, M300pakaTh MHOTOIPAaHHUKH, (PUTYpHI 1 TIOBEPXHOCTH BpAIICHUS, UX CCUCHHUS,
B TOM YHCJI€ C IOMOILBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHATh CBOWCTBA T€OMETPHUUECKUX QUTYP,
CaMOCTOSITENTLHO (POPMYJIMPOBATH ONPENEICHUS N3y4aeMbIX (DUTYp, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U
IPU3HAKAX TEOMETPUYECKUuX (Uryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; YMEHUE IPOBOIUTH
kinaccuukanuioo (Uryp MO pasIUYHBIM IPH3HAKAM, BBIMOJIHATE HEOOXOAWMBIEC JOMOJHUTEIHHBIE
IIOCTPOCHMUS;

[1Py15 ymeHune cBOOOJHO ONEpUpOBATh MOHATUAMM: IUIOMIAAb GUTYpHI, 00BEM (UTYPHI, BETUYNHA
yria, pacCTOSHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHME MEXAY IHPSAMBIMU, PAcCTOSHUE MEXAy
TUIOCKOCTSIMH, TUIOIIAAb cepsl, IUIOIMAh MOBEPXHOCTU MUPAMU/IBI, TPU3MBI, KOHYCA, IWIHHIPA, 00BEM
Ky0a, IpsIMOYrojbHOIO Mapajulesienunesia, MUpaMuabl, NPU3Mbl, LUMIMHIpPA, KOHYcCa, IIapa; yMEHHUe
HAXO/IUTh OTHOIIEHHE 00bEMOB MOIOOHBIX (PUTyD;

[IPyl6 ymenue cBOOOJHO OINEPUPOBATH TMOHATHUSAMH: JIBIDKCHHE, MapaJlIeIbHBIM IEepPEHOC,
CUMMETpHUS Ha TUIOCKOCTH M B MPOCTPAHCTBE, IOBOPOT, Mpeodpa3zoBaHue MOA00Hs, Mo100HbIe (PUTYPBHI;
YMEHHUE paclo3HaBaTh PaBHbIE U 11000HBIE (GUTYPHI, B TOM YUCIIE B IPUPOJE, UCKYCCTBE, apXUTEKTYpE;
YMEHHE HCIOJIb30BATh T€OMETPUYECKHE OTHOIICHHUS, HAXOJIUTh T'€OMETPHUYECKHE BEIWYHMHBI (JUIHHA,
yToJ1, IJI0IIa/b, 00BEM) IPU PELICHNUH 33434 U3 IPYTUX YU€OHbIX IPEIMETOB U U3 peabHOM JKU3HU;

[1Py19 ymenue BBIOMpaTh MOIXOASIIUAN METOA JJS pElICHHs 3afadd; MOHWMaHHE 3HAYUMOCTH
MaTeMaTHUKU B U3YYEHHM IPUPOAHBIX M OOILECTBEHHBIX NPOLIECCOB M SIBICHUH; YMEHUE paclo3HaBaTh
NPOSIBJICHWE 3aKOHOB MAaTEMAaTUKA B KCKYCCTBE, YMEHHE MPHBOAMTH IPUMEPhl MaTEMAaTHYECKHUX
OTKPBITUNA POCCUICKON M MUPOBOM MAaTEMaTUYECKON HAYKHU.

MarepunanbHoe obecrnieyeHue:

WnauBuyanbHbIe 3aJJaHNs, CIIPAaBOYHbIE MAaTEpUaIIbl, KOHCIIEKTHI JICKIU.

3aganme:

1.Pe6po xyba paBHO 6 cM. HaliTi ero 00beM U IIomIa b OJTHON MOBEPXHOCTH.

2. B npsmMoyroipHOM mapajuieNienuiesie AuaroHanb ocHoBaHUsA 12 cM, a 6okoBoe pedpo 15 cwm.
Haiitu nomans 1MaroHaibHOrO CEYEHUS.

IMopsinok BBINOJTHEHHS PA0OTHI:
1)BBITIOTHUTE YepTexX

2)3amnucarb KpaTKo YCJIOBHE 3a7a4u
3) OdopMuTsh peleHue 3a1a4u

Xonx padoTsI:

3agauya 1: Yron mexnay nuaronaneio AC, mpsmoyroisHoro napamienenunena ABCDA1B1C1Ds, u
iockocTeio ocHoBaHuss ABCD pasen 30°, a nuaronans OokoBoi rpanu DC, HakioHeHa K MJIOCKOCTH
OCHOBaHUs 1oy yriioM 45°. Beicota mapaienenunena paBaa 3 cM. Haiigute ero oonem.

Pewenne:
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C,

ZLCDC = £DC,C=45°=DC=CC, =3
AC,=2CC, =6
AC =6 -3 =33
BC=JAC - 4B =37-9=3/2
Viscoaacn = AB-BC - CC, =3-3J2.3=272
Oreet: 2772 on’.
3agaua 2: CTOpOHBI OCHOBAaHHS 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.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIECHBI
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, €CIIH pabOTa BBHIIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 4.3 MHOrOrpaHHMKH M KpPyIJble Teja

IIpakTyeckoe 3ansaTue Ne 49

«PerieHue 3a1a4 Ha PU3MY»
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eab padoTbi: HayuuThes pemars 3aj1auu ¢ IpU3Mon

BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

[IP610 ymenmwe omepupoBaTh MOHATUSMH: MHOTOIPDAaHHHMK, CEYEHHE MHOTOTPaHHUKA, KYO,
napajiesienune1, IpusMa, nupaMuza, Gurypa u noBepXHOCTb BpalLeHUs, LWIMHIP, KOHYC, 1Iap, cdepa,
ceyeHHss (UTYphl BpALICHUSA, IJIOCKOCTh, Kacaromascs cdepbl, NUIHMHIPA, KOHYCa, IUIOIAIb
MOBEPXHOCTU MHUPaMM/JIbl, IPU3MBbI, KOHYCa, LMINHAPA, IUIOaAb chepbl, 00beM KyOa, IpSIMOYTrOJIbHOIO
napajJiesienunes1a, MMpaMuIbl, TPU3MBI, IIMIUHIPA, KOHYCA, Iapa; YMEHHE U300pakaTh MHOTOTPAaHHUKH
Y NTOBEPXHOCTHU BPAILECHUS, UX CEUEHUS OT PYKH, C 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; MCII0JIb30BaTh OTHOLICHHE IJIOLIAJeH MOBEpXHOCTEH M 00BEMOB MMOJOOHBIX (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 MOIXOASINMI M3YYEHHBIH METOM JJIs PEIICHUs 3a/1adyd, 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 MOHATUSAMHU: TOYKA, MpPsMas, IJIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIyY, IUIOCKUI yroj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, NIEPECEKaIOIINECs, MTapaiebHbIE U
CKPEILMBAIOIINECS TPSMBIEC, MApAJLIEIbHOCTh M IEPHEHIUKYIAPHOCTh INPSAMBIX M IUIOCKOCTEH, Yroj
MEXIY MpsIMBbIMU, YTOJ1 MEXKIy MPSAMOH U IIJIOCKOCTBIO, YILOJ MEXIy IUIOCKOCTSIMH; YMEHHE
UCIOJIb30BaTh MPU PEILICHUH 33734 U3y4YeHHbIe (PAaKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHUE OLIEHUBATh
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUPE; YMEHHE ONEPUPOBATH MOHATUSIMHU: MHOTOI'PAHHUK, CEUCHHE
MHOI'OI'paHHMKA, MPaBUIbHBI MHOIOIpAaHHMK, IpU3Ma, NMUpaMuia, GUrypa U NOBEPXHOCTh BpAIlEHUS,
LUWIMH]P, KOHYC, ap, cdepa, pa3BepTKa MOBEPXHOCTH, CEYEHUS KOHYCa U [IWJINHAPA, apaiieldbHble OCH
WA OCHOBaHMIO, CEYEHHUE Ilapa, 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, BBIABUraTh TUIOTE3bl O CBOICTBAaX U
NPU3HAKAX TeOMETPUYECKUX (Uryp, OOOCHOBBIBATH MJIM ONPOBEPraTh HX; yMEHHE MPOBOIUTH
KJIacCUpUKaLK0 (GUIyp MO pa3IU4YHbIM [pPHU3HAKaM, BBIIOJIHATH HEOOXOJUMBIE JIOTIOJHUTEIbHBIE
IIOCTPOCHHS;

[1Pyl5 ymenue cBoOOAHO ONEpUpOBaTh MOHATHIMMU: IUIOLIAAb GUTYPBI, 00beM (UTYpbI, BETUYHNHA
yria, pacCTOSHHE OT TOYKH JO IUIOCKOCTH, PAacCTOSHHE MEXKIY MPSMBIMH, PAacCTOSHHE MEKIY
IJIOCKOCTSIMU, IIJIOLIAa/b Cepbl, IIIOMIA b TOBEPXHOCTH MUPAMMU/IBI, IPU3MbI, KOHYCA, IWJINHIPA, 00beM
Ky0a, MpsIMOYroJbHOIO MapajuieNenunesia, NUpaMuabl, MPU3Mbl, IUIUHApA, KOHYyca, IIapa; yMEHUue
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 IPUPOJIE, 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 ymenue BbIOMpaTh MOAXOASIIMN METOA AJIS pEUIeHHs 3a/ladyd; MOHMMaHHE 3HAYMMOCTH
MaTeMaTHKU B U3YYEHHM HPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SBICHUH; YMEHHE paclo3HaBaTh
MPOSIBIEHUE 3aKOHOB MAaTE€MaTUKU B HCKYCCTBE, yMEHHE MPUBOAUTH MPUMEPbl MaTeMaTHYECKHX
OTKPBITUHA POCCUMCKON U MUPOBOM MAaTEMaTUYECKON HAYKHU.
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MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue:

1.0cHoBanue mpsSMON MPHU3MBI - TPEYrOJbHHUK, CTOPOHBI KOTOPOro paBHBI 4 M, O0KOBOEe pedpo
npu3Mbl paBHo 8§ M. HaliuTe muionaab noiaHol 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 HAa3bIBAIOTCS
BepIIMHAMM MHororpaHHuka. IIpsmele, coennHstomuye e Kakue-HUOYIb BEPILMHBI, HE JIeXKallUe Ha
OJIHOM IpaHH, HA3bIBAIOTCS AMArOHAJISIMH MHOTOTPAHHHUKA.

IIpu3ma — MHOTOrpaHHUK, JABE TIPaHU KOTOPOIO SBISIIOTCA pPaBHBIMH MHOI'OYI'OJIbHHMKAMH,
JCKAIIMMU B MAapaUICIIBHBIX IIJIOCKOCTAX, a OCTAJIBHBIC I'paHHd — IMapauicjiorpaMMamMu, 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 IIJIOLIA/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 IIJIOIIAI1 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
IpU3MBbI paBHa 96 M7, a TUTONIA T TTOJTHOM MIOBEPXHOCTH paBHa 128 o’ Haiizire BBICOTY ITPU3MBI.

Pemenue

O0603HaYMM CTOPOHY OCHOBaHHS @, @ O0KOBOe pedpo bPasHuMIly MeXTy IIIONab0 MMOTHOM TTOBEPXHOCTH
MPU3MBI 1 TUIOIIA/IbE0 OOKOBOM MOBEPXHOCTH MPU3MBI — 3TO YIBOCHHASI

Iiomaab OCHOBAHUS IPU3MBI.
'

Seu™2a = 20=128-96=32 = g=16

S = 4ah =96 = h#?:l,S (am)

Orser: 1,5 nm.
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3agaya 2: OcHoBaHME NPSAMOM IIPU3MBI - IPSIMOYTOJIbHBIM TPEYTOJIbHUK, KATETHl KOTOPOTO PaBHbI
Smu 12 M, 6oxoBOE pedpo npusmMbl paHo 10 M. Haligure mutoraas mogHONH MOBEPXHOCTH MPU3MBI.

Pemnenne

AC =57 +127 =13

Som = 28, 5 + S_-u,a',s + Sss,c,c' + S.f.-qqc

S =2*0,5*5*12+5*10+12*10+13*10=60+300=360 M
Otser: 360 M.

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

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBITOJIHEHA B TOJTHOM O0BEME C COOJIOJICHUEM
HE0OXOIMMOM TOCIEI0BATEIBHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBLIMOJHEHBI 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 IO3BOJISIET IMOJYYUTh MPaBUIIbHBIE pPE3yibTaThl 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 Tesa
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,
napajiesenumnes1, pusMa, nupamuza, Gurypa u noBEepXHOCTh BpallleHUs, LWIMHIP, KOHYC, 1ap, cdepa,
cedyeHuss GUIypbl BpallleHHUs, IUIOCKOCTh, Kacawoomasica cdepbl, LUUINHApa, KOHyca, IUIOMaIb
MOBEPXHOCTU MHPAMHM/JIbI, PU3MBI, KOHYCa, LIHJIMHAPA, TUIOMAab chepbl, 00beM KyOa, IpSIMOYTOJIbHOTO
napajuiefienunesaa, NupamMuabl, IpU3Mbl, HWIHHIPA, KOHYCA, 1apa; yMeHHe N300pakaTb MHOIOTPaHHUKH
U ITIOBEPXHOCTH BPAILEHUs, UX CEYCHUS OT PYKH, C IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX
CPEIICTB; YMEHHUE paclo3HaBaTb CHUMMETPUIO B IIPOCTPAHCTBE; YMEHHE pAacCIO3HABaTh IPAaBUIIbHbBIC
MHOTOTpaHHUKU;
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[1P611 ymeHue omepupoBaTh MOHATHUSAMH: JIBUKEHHE B IMPOCTPAHCTBE, MOAOOHBIE (DUTYPHI B
IIPOCTPAHCTBE; MCIIOJIb30BaTh OTHOUIEHUE IUIOIMIAZEH MOBEPXHOCTEH M 00BbEMOB MOJOOHBIX (UTYp MpH
pELIEeHNH 33/1a4;

[IP612 ymMeHue BBIYUCISITH TEOMETPUUYCCKHE BETUYMHBI (JIJTMHA, YTOJl, TUIONAaab, 00BEM, TUIOIIAIb
MOBEPXHOCTH), UCTIOJIB3Ys U3yUEHHBIE (POPMYIIBI U METO/BI;

[IP614 ymeHnue BBIOMpaTh MOAXOISIIMA M3yYEHHBIH METOM JUIS PEIISHUs 3aJadd, Pacro3HaBaTh
MaTeMaTHueckue (akThl ¥ MaTeMaTHYECKHE MOJENIU B TPUPOAHBIX W OOIIECTBEHHBIX SBICHUSX, B
UCKYCCTBE; yMEHHE IIPUBOJIUTh IPHUMEPHl MAaTEMaTHYECKUX OTKPBITUM POCCUMCKOM M MHPOBOU
MaTeMaTHYECKOU HAYKH;

[1Py14 ymeHue cBOOOJHO ONEpHpPOBATh MOHATUSAMH: TOYKA, MpsMas, INIOCKOCTh, NPOCTPAHCTBO,
OTPE30K, JIyY, IUIOCKUI yroj, ABYTPAHHBIN yroj, TPEXTPAHHBIN YroJl, IEPECEKAIOIINECS, MAPAJIIEIbHbBIE 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 U3y4YeHHbIe (AKThl U TEOPEMBbl IUIAHUMETPUU; YMEHHE OLICHUBATh
pa3Mepsl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEpUPOBATh MOHATHSIMU: MHOTOTPAHHUK, CEYECHUE
MHOI'OI'paHHMKA, IPAaBUIbHBI MHOIOIpaHHMK, IPU3Ma, NMUpaMuia, Gurypa U NOBEPXHOCTb BpallECHU,
LWIMHJP, KOHYC, Iap, cdepa, pa3BepTKa NOBEPXHOCTH, CEYEHUSI KOHYCa U IIWIMH/PA, TapajuleIbHble OCH
WIA OCHOBaHMIO, CEYEHHUE Ilapa, INIOCKOCTh, Kacarowasics chepsl, IUINHIPA, KOHYCa; YMEHUE CTPOUTh
CeueHHe MHOTOTPaHHUKA, H300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI ¥ TIOBEPXHOCTH BPAIICHUS, NX CCUCHHUS,
B TOM YHCJI€ C IOMOILBIO 3JEKTPOHHBIX CPEJICTB; YMEHUE NIPUMEHATh CBOMCTBA F€OMETPUUECKUX (UTYp,
CaMOCTOSITENTFHO (POPMYIIMPOBATH ONPEICICHUS U3YUaeMbIX (DUTYpP, BBIIBUTATh TUIIOTE3BI O CBOMCTBAX M
IPU3HAKAX TEeOMETpUYEcKuX (uUryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; yMEHUE MPOBOIUTH
Kkinaccuukanuioo (Uryp MO pa3MYHBIM TNPU3HAKAM, BBIIOIHITE HEOOXOAMMBIC JOTOJIHUTEIbHBIC
IIOCTPOCHHS;

[1Py15 ymeHune cBOOOJHO OnepupoBaTh MOHATHAMHU: TUIOMAAb GUTYPHI, 00BeM (UTYpHI, BETUYNHA
yria, pacCTOSHHE OT TOYKHM JO0 IUIOCKOCTH, PAacCTOSHHE MEXKIY MNPSAMBIMH, PAacCTOSHHE MEKIY
TUIOCKOCTSIMH, TUIOINAAb CQepsl, IIIONIAIb MOBEPXHOCTH MUPAMHUIBI, IPU3MBI, KOHYCA, [IUIMHIPA, 00beM
Ky0a, MpsIMOYroJbHOIO MapajuieNienunesia, TUpaMuabl, NPU3Mbl, LUIMHIpPA, KOHYcCa, Iapa; yMEHHE
HaXOJUTh OTHOILIEHHE 00bEMOB MOJOOHBIX QUTYD;

[IPy16 ymeHue cBOOOJHO OMNEpPUPOBATh TMOHATHSAMHU: JIBUKEHUE, NapalieNIbHbIi 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 HPUPOAHBIX M OOIIECTBEHHBIX MPOLIECCOB U SBJICHHI; yMEHHE PaclO3HaBATh
MIPOSIBJICHUE 3aKOHOB MAaTE€MaTUKH B HCKYCCTBE, yMEHHE IPUBOAMTH NPUMEPbl MaTeMaTHYECKHX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

MarepuanbHoe o0ecrieyeHue:

WNHauBuayanbHble 3aaHNsI, CIPABOYHBIE MaTEpUabl, KOHCIIEKTHI JIEKIUH.

3aganme:

1.Haiiaure 00beM MpaBUIIbHOM YETHIPEXYTOIbHOM MUPaMUIbI, BEICOTa KOTOPOHl 4 cM, a TuaroHaib
OCHOBaHUA 8 CM.

2. HaifTu TONHYIO TOBEPXHOCTH TMPSIMOH TNHpaMHIB, B OCHOBAaHWU, KOTOPOH JIKHUT
PaBHOOEIPEHHBI TPEYTOJILHUK C OCHOBAaHHEM 5 c¢cM M OOKOBBIMHM cTOpoHaMu 6 cM. bokoBblie pebpa
nupamMuel 12 cm.

ITupamuaa — 570 MHOTOTPaHHUK, COCTABIEHHBIN U3 N—YT'OJbHHUKA U N TPEYTOJILHUKOB.
MHOroyrojabHUK - OCHOBaHHMe MHPAMU/IbI, TPEYTOJILHUKY - OOKOBbIe TPaHM C OOLIel BEpIIMHOM,
Ha3blBAEMON BEPIIMHOM NHUpamMuAbl. lleprneHnuKynsp, ONMyHIEHHBIM W3 BEPIIMHBI NUpaMUIbl Ha €e
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OCHOBaHUE, Ha3bIBACTCS BHICOTOM MUPAMUJIBI.
[Tnomaape MOTHON MOBEPXHOCTH MAPAMUIBL:  Spom = Sgox + Socn

VZESOCH-H

O0bemM TUpamMuIbL:

Ilpasunsvnaa nupamuoa
[Mupamuma Ha3pIBacTCs MPABHJIbHOM, €CIM €€ OCHOBAaHHME — IPABHIbHBIA MHOTOYTOJIBHUK, a

OTPE30K, COSAUHSIOUINI BEPIINHY MUPaMUbI C LIEHTPOM OCHOBAHUS, SIBJISIETCS €€ BBICOTOM.

Bce OokoBble pebpa mMmpaBWIBHOW NUPaMUIbl paBHBI, a OOKOBbIE TIpaHU SIBISIOTCS PaBHBIMU
PaBHOOEIPEHHBIMU TPEYTOIBHUKAMHU.

Bricota 00KOBOIl IpaHM NpPaBUJIBHOW MUPAMH[bI, MPOBEIACHHAs W3 €€ BEPIIMHBI, Ha3bIBACTCA

anogemoi.
Iliiomaas 00KOBOM NMOBEPXHOCTH NPABHJILHOW NUPAMMAbI paBHA IOJIOBHHE NPOU3BEIACHUSA

HepuMeTpa OCHOBAHUS Ha anogemy.

1
860K = E Pocn ’ g
Hﬂomaﬂb HOJ]HOﬁ HOBerHOCTI/I HpaBI/IJILHOﬁ Hl/lpaMHI[bI:
1
Sno;m = Socn + E P ' I

IMopsiiok BBINOJTHEHHS PA0OTHI:
1)BBINOJIHUTE YepTEX

2)3amnucarb KpaTKo YCJIOBHE 3a7a4u
3) Odbopmurts peuieHue.

Xox pabdoThI:
3anaya 1: CtopoHa OCHOBaHMS MPABWILHOW YETHIPEXYrOJIbHOW MUpamMuabl paBHa 4 cM, a amnodema

o0pasyeT C MII0CKOCTHIO OCHOBAHUS yToJl B 60°. Haifyre 1wiotmap mosHoi TIOBEPXHOCTH IMUPAMU/TBI
Pemenue:

5

EH=Lpc.-2
2
LESH =90°-60° =30° = SE = 2EH = 4
l 2 ?
Sosan =4:4-2AB+ AB' =2.4-4+47 =48 (cm")
Oteer: 48 o’
3agaua 2: OcHoBaHME MUPaMUIBI —pOMO, AuaroHam kotoporo pasHbI 30 cM u 40 cMm. BbicoTbl OOKOBBIX

rpaHeil, MPOBEICHHBIE U3 BEPIIMHbI ITUPaMUIbL, 00pa3yIOT C BBICOTON MUPaMU/IbI YIIIbI, PABHbIE 30°. Haiiwrre 0Gbem

MUpaMH/IBL.
Pemenmne:
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AC=40 = AH=HC~20
BD =30 = BH=HD~- 15

AB =207 4157 = 25

HE=§BC=|2,5

Otser: 250043 o’

(I)opMa NMpeacTaBJdcHUs pe3yJjibTaTa: BhIIIOJIHEHHOC 3a1aHUC

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOJIOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii padOTa BHINIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISAET MOJYYUTh NPABUIbHBIE PE3YylbTaThl U BBIBOJBI; B XOJI€
MpOBeIeHUS paOOThI ObUIH JOMYIIEHBI OIIHOKH.

OueHka ""Hey10BJeTBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACIATh MPABHIIBHBIX BHIBOJIOB.

Tema 4.3 MHOrOrpaHHMKH M KpPYyIJible Tesa
IIpakTyeckoe 3ansaTue Ne 51
«Pemenue 3a1a4 Ha BbIYHCJICHHE 00bEMOB M TOBEPXHOCTEl MHOTOrPAHHUKOB)
Henab padorsr: HayunTcs pemars 3a1a4i Ha CE4EHHUs] MHOTOIPAaHHUKOB

BeinosiHenne padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

[IP610 ymeHue onepupoBaThb NOHSTUSIMHM: MHOTOTPAaHHHK, CEYEHHE MHOTOTpPaHHMKA, KYO,
napajiesienunes1, pu3Ma, nupaMmua, Gurypa u noBepXHOCTb BpallleHUs, LIWIMHIP, KOHYC, 1ap, cdepa,
ceueHuss (UIypbl BpallleHHUs, IUIOCKOCTh, Kacawoomascs cdepbl, LUINHApPA, KOHyca, IUIOMab
MOBEPXHOCTU MHUPAMHJIbI, IPU3MBI, KOHYCa, IIMIMHAPA, TUIOMaAb chepbl, 00beM KyOa, IpSIMOYTOJIbHOTO
napajuiefienuneaa, NupamMuabl, IpU3Mbl, HWINHIPA, KOHYCA, 1apa; yMeHHe N300pakaTb MHOIOTPaHHUKH
U NTOBEPXHOCTHU BpAILIEHUs, UX CEYEHHS OT PYKH, C IOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEIICTB; YMEHHE pacClO3HaBaTb CHMMETPHUIO B IIPOCTPAHCTBE; YMEHHE pAaCIIO3HABAaTh IPABUIIbHBIC
MHOTOTpaHHUKU;

[IPG11 ymeHue omepupoBaTh NOHSTHUSIMU: JBHKEHHE B IPOCTPAHCTBE, MOJ0OHBIE (GUTYPHI B
MIPOCTPAHCTBE; MCIIOIB30BaTh OTHOLICHUE IUIOMIAJIe MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (UTYp MpH
pelnieHny 3a1ay;

I1P612 ymeHue BBIYUCIATH T€OMETPHUECKUE BETUYMHBI (JJIMHA, YTrOJ, IUIOMAab, 00bEM, IIONalb
MOBEPXHOCTH), UCIIOJIb3Ys U3YUEHHbIE OPMYJIIbI U METOIBI;

[1P614 ymeHue BBIOMpaTh MOIXOASIINN M3YUYE€HHBIH METOJ JAJS peIleHUs 3a/aud, pacro3HaBaTh
MaTemMaThuueckue (akThl U MaTeMaTH4YEeCKHEe MOJIEIM B MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSAX, B
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HUCKYCCTBE, yMEHHE IPUBOAUTH IIPUMEPBI MATEMATHUYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTeMaTU4YECKON HAYKU;

[1Py14 ymeHue cBOOOJHO ONEpPHPOBATH MOHATHUSMH: TOYKA, MpsMasi, IIOCKOCTh, NMPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUH YroJl, ABYTPAaHHBIM YIroi, TPEXTPAHHBIN YroJl, MepeceKarImecs, NapajlieIbHbIC U
CKpELIUBAIOIIKECS MPsIMBbIE, APAJLUICIBbHOCTh U INEPHEHIUKYISIPHOCTh NPSIMBIX M INIOCKOCTEH, YIOJ
MEXIY MpSIMBIMU, YTOJ MEKIAYy MNPAMOM UM IIOCKOCTBIO, YIOJI MEXIY IUIOCKOCTSMM; YMEHHE
MCTOJIb30BaTh TPU PEHICHUH 337134 W3y4YeHHBbIC (DAKThl U TEOPEMBI IUIAHUMETPUU; YMEHHE OIICHUBATH
pa3Mepbl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEpUpPOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEYEHUE
MHOTOI'paHHHKA, NPAaBUIBHBI MHOTOTPAaHHHK, MPU3Ma, MUpaMuaa, GUrypa ¥ MOBEPXHOCTh BpAIICHUS,
LWINHAP, KOHYC, 1ap, cdepa, pa3BepTKa IOBEPXHOCTH, CEUCHHsI KOHYCa U IIUIIMHJIPA, TapaJljielIbHble OCU
WIA OCHOBAHMIO, CEYCHHUE IIapa, INIOCKOCTh, Kacawomasics chepsl, IUIUHIPa, KOHYCa; YMEHHE CTPOUTH
CeYeHHe MHOIOIrPaHHUKA, U300pa)kaTb MHOIOIPAaHHUKH, (PUIYphI M IOBEPXHOCTH BpAILEHUS, UX CEUCHMUS,
B TOM YHCJI€ C TOMOIIBIO 3JIEKTPOHHBIX CPEJICTB; YMEHUE NMPUMEHATH CBOMCTBA FEOMETPUUECKUX (UTYP,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPENEICHUS U3y4aeMbIX (UTYp, BBIIBUIATh TUIIOTE3bl O CBOMCTBAX U
MPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIM OIPOBEPraTh HX; yMEHHUE MPOBOIUTH
Kkinaccuukanuoo (Uryp Mo pas3IuyHbIM IPU3HAKaM, BBINOJHATE HEOOXOAMMBIE JOIMOJHUTEIbHbIE
IIOCTPOCHHS;

[1Py15 ymeHnue cBOOOJHO OonepupoBaTh NOHATUAMMU: IUIOMAAb GUTyphl, 00bEM (UTYpHI, BEINYHHA
yIjla, pacCTOsTHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE MEXKAY IPSIMBIMH, DPACCTOSHHE MEXIY
IUIOCKOCTSIMH, IUIOIIAAb cepsl, IO lb TOBEPXHOCTH MUPAMU/IbI, IPU3MBbI, KOHYCA, [IMIUHIPA, 00beM
KyOa, HpSAMOYToOJIbHOTO Mapajljiesienuieaa, MUpaMu/bl, MPU3MbI, LHWIMHJIpa, KOHYycCa, LIapa; yMEHue
HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX (PUTYD;

[IPyl6 ymeHue CBOOOJHO ONEPUPOBATH TOHATHAMHU: JIBUKCHHE, NapaJUICNIbHBIA TEPEHOC,
CUMMETpHUS Ha IUIOCKOCTH U B MPOCTPAHCTBE, IIOBOPOT, IpeoOpa3oBaHue nMoaoous, noJo0HbIe GUTYpHI;
YMEHHE PaclO3HaBaTh PaBHbIE U MOJO0OHBIE (PUTYPHI, B TOM UYUCIIE B IPUPOJIE, UCKYCCTBE, ApPXUTEKTYPE;
YMEHHUE HCIOJIb30BaTh I'€OMETPUUECKUE OTHOILEHUs, HAXOJUTh TI'€OMETPHUUYECKHE BEIUYMHBI (JIJIMHA,
yroJ1, IUI01Ia/lb, 00BEM) P PELICHUHN 3aJ1a4 U3 IPYIUX y4EOHbIX PEAMETOB U U3 peaIbHON KU3HU;

[1Py19 ymenue BbIOMpaTh MOIXOASIIUN METOA A pelleHHs 3afayd; MOHWMaHHE 3HAYUMOCTHU
MaTEeMaTHKU B W3YYEHHM MPHUPOJIHBIX U OOLIECTBEHHBIX MPOILIECCOB M SBJICHUN; YMEHUE paclo3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTeMaTUKA B MCKYCCTBE, YMEHHME IIPUBOAUTH IIPUMEPBl MaTEMaTUYECKHUX
OTKPBITHHA POCCUMCKON M MUPOBOM MaTEMaTUYECKON HAYKHU.

MarepunanbHoe obecnedeHue:

WNHnnBunyanbHble 3a1aHKs, CIIPABOYHbIE MATEPUAIIbl, KOHCIIEKTHI JICKIIUA.

3aganue:

1. Onpenenure Bua u Haiaute nepumerp cedeHus kyb6a ABCIA;1B1Ci/li miockocTslo,
npoxosien uepes pedpo A1lls u cepenuny pedbpa BB1, ecnu qmmHa peGpa kyda paBHa § cwm.

2. Omnpepenute BUA W Haigure nepumerp ceueHuss kyba ABCJ/IA1B1Ci/li miockoctslo,
npoxopsmien uepes  Touku A, Jl u cepequny pedpa CCs, ecnu anmuHa pedbpa kyda paBHa 4 cM.

IMopsiiok BbINOJIHEHUS] PA0OTHI:

1) BbINOJHHUTE YePTEK

2) 3ammcarh KpaTKO YCIIOBHE 3aa4n

3) Odopmuth penieHue 3a1a9u

Xox pa0doThI:

3agaua 1: [lan xy0 ABC/{A1B1Cy/[1. Jokaxure, 4To ceueHue Kyoda miockocThio 41C1K, r1e Touka
K - cepeauna /[C - Tpanenus.
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A D
Pemenune:MK||A1C1, noromy uto (A/1C1) mnapamiensha (A4C), a MK u A1Cy - nuHuH
nepecedyeHuss dTuUX Iwiockocte. MK||A1Cy, AlM‘hU C1K, MK#A;Cy, 3naunt MA;C1K - Tpamenys.
3amaua 2:
Han xy6 ABC/]{A1B1C1/11. lokaxkute, 4To cedeHue Kyoda miockocTeio 4181K - mapamnenorpamm.

B,

Pemenune: (AA1B1)||(A11C), o A1B1||IC w A1B1=/IC. (AA/11)||(BB1C1), T0 A/||B1C, 3Hauut
A1B1C/[ - mapannenorpamm.

(I)opMa NnpeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHKE.

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBINOJIHEHA B IMOJTHOM OO0BEME C COOIOJICHUEM
HEe0OXOIMMOM TOCTEIOBATENbHOCTH JEHCTBHUIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCE
3aIUCH ¥ BBIYMCIICHUSI.

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

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IO3BOJIAECT MOJYYUTh NPABUIbHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MPOBeICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CIIM pabOTa BBHIMOJHEHA HE TTOJIHOCTHIO UM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABUIIBHBIX BHIBOJIOB.

Tema 4.3 MHOrOrpaHHMKH M KpPyIJible Tesa
IIpakTyeckoe 3ansaTue Ne 52
«Pemenue 3a1a4 Ha DUJIHHAP»
Henab padorbl: HayunThcs pemars 3a1auu ¢ LUIMHAPOM
Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
[IPG10 ymeHue omnepupoBaThb NOHSITUSIMHM: MHOTOTPAaHHHK, CEYEHHE MHOTOTpaHHHKA, KYO,
napajiesienune, pu3Ma, nupamuza, Gurypa u noBepXHOCTh BpalleHUs, LIWIMHIP, KOHYC, 1ap, cdepa,
cedueHuss (GUIypbl BpallleHUs, IUIOCKOCTh, Kacaromascs cdepbl, LWIMHApPA, KOHYyca, IUIONIAJlb

MOBEPXHOCTU MHUPAMHUJIbI, IPU3MBI, KOHYCa, IIMIMHAPA, TUIOMaAb chepbl, 00beM KyOa, IpSIMOYTOJIbHOTO
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napajiesienunea, MMpamMuIbl, MPU3MBI, IUIUHIPA, KOHYCA, apa; YMEHHE U300pakaTh MHOTOTPAaHHUKH
Y NTOBEPXHOCTHU BPAILCHUS, UX CEYEHUS OT PYKH, C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U JICKTPOHHBIX
CPEICTB; YMEHME paclo3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHHE pACIIO3HABATh IPaBUJIbHbBIE
MHOTOTPaHHUKU;

[1P611 ymeHue omepupoBaTh MOHATHUSMH: JIBUKEHHE B IMPOCTPAHCTBE, MOAOOHBIE (DUTYPHI B
IIPOCTPAHCTBE; MCII0JIb30BaTh OTHOLICHHE IJIOLIAJeH MOBEpXHOCTEH M 00BEMOB MMONOOHBIX (Uryp npu
peLIeHnH 3a/1a4;

I1P612 ymeHue BBIYMCIATH F€OMETPUUECKUE BEIUYMHBI (JUIMHA, YToJl, IUIoLaab, 00beM, IIIOUIalb
MOBEPXHOCTH ), UCTIOJIB3Ys U3yUEHHBIE (POPMYIIBI U METO/BI;

[IP614 ymeHue BBIOMpaTh MOAXOMASIINNA W3YYEHHBIH METOM JUIS PEIICHUs 3aJadd, Pacro3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKHE MOJENIM B TPUPOAHBIX W OOLIECTBEHHBIX SIBJICHHUSX, B
UCKYCCTBE; YMEHHE IPUBOJIUTH IPHUMEPHl MAaTEMaTHYECKUX OTKPBITUM POCCUMCKOM M MHPOBOU
MaTeMaTHYECKOU HAYKH;

[1Py14 ymeHue cBOOOJHO ONEpUpPOBAaTh MOHATUAMHU: TOYKA, MPsMas, IJIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIyY, IUIOCKUM yroJj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, NIEPECEKAIOIINECS, MTapaUIeIbHbIE U
CKPEILMBAIOIINECS TPSAMBIEC, MAPAUIEIbHOCT, M IEPHEHIUKYIAIPHOCTh INPSAMBIX M IUIOCKOCTEH, Yroj
MEXAY MpSIMBIMU, YTOJ1 MEXKIy NpPSAMOH U IIJIOCKOCTBIO, YIOJ MEXIy IUIOCKOCTSIMH; YMEHHE
UCIOJIb30BaTh NPU PELICHUH 33a/1a4 U3y4YeHHbIe (PAaKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHE OLIEHUBATbH
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUPE; YMEHHE ONEPUPOBATH MOHATUSIMHU: MHOTOI'PAHHUK, CEUCHHE
MHOTI'OI'paHHMKA, MPaBUJIbHBIM MHOIOIpAaHHMK, IPU3Ma, NMUpaMuia, GUrypa U NOBEPXHOCTh BpAIlEHUS,
LWIMHJP, KOHYC, map, cdepa, pa3BepTKa NOBEPXHOCTH, CEYEHUS KOHYCa U [IWJINHAPA, apaiieiIbHble OCH
WIA OCHOBaHMIO, CEYEHHUE Ilapa, INIOCKOCTh, Kacaromasics chepsl, HMINHIPA, KOHYCa; YMEHHE CTPOUTH
CeueHHe MHOTOTPaHHUKA, H300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI ¥ TIOBEPXHOCTH BPAIICHUS, NX CCUCHMUS,
B TOM YHCJI€ C IOMOILBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE NIPUMEHSATh CBOUCTBA T€OMETPHUUECKUX (QUTYP,
CaMOCTOSITENTFHO (POPMYJIMPOBAThH ONPENEICHUS N3Y4aeMbIX (DUTYp, BBIIBUTATH TUIIOTE3bI O CBOMCTBAX U
IPU3HAKAX TEeOMETpUYECKUuX (Uryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; yMEHHE MPOBOIUTH
kinaccuukanuioo (Uryp MO pasIUYHBIM TPH3HAKAM, BBIMOIHATE HEOOXOAWMBIC JOMOJHUTEIHHBIE
IIOCTPOCHHS;

[1Py15 ymenue cBoOOAHO ONEepUpOBaTh MOHATHIAMM: IUIOLIAAb GUTYPBI, 00beM (UTYpbI, BETUUYHUHA
yria, pacCTOSHHE OT TOYKH JO IUIOCKOCTH, PAacCTOSHHE MEXKIY MPSMBIMH, PAacCTOSHHE MEKIY
IJIOCKOCTSIMU, IIJIOLIAa/b Cepbl, IUIOMIA b TOBEPXHOCTH MUPAMMU/IBI, IPU3MBbI, KOHYCA, LIWJINHIPA, 00beM
Ky0a, MpsIMOYroJbHOIO MapajuieNenunesnia, TUpaMuabl, MPU3Mbl, LWINHApA, KOHYyca, IIapa; yMEHue
HaXOJUTh OTHOILIEHHE 00bEMOB MOJOOHBIX (QUTYD;

[IPy16 ymeHue cBOOOAHO OMNEpPUPOBATh MOHATUAMU: JBH)KEHHE, MapajuleJbHBIN MEepeHoc,
CUMMETpHS Ha IUIOCKOCTH M B IPOCTPAHCTBE, IIOBOPOT, MpeodpazoBaHue Moao0us, no1o0HbIe GUTYpHI;
YMEHHUE paclio3HaBaTh PaBHbIE U M0I00HBIE QUTYPHI, B TOM YHUCIIE B IPUPOJE, UCKYCCTBE, apXUTEKTYPE;
YMEHHE HCIOJb30BaTh I€OMETPHUYECKHE OTHOIIECHHS, HAXOJIUTh T€OMETPUYECKHE BEIMYMHBI (IJIUHA,
yToJ1, IJI0IIa b, 00BEM) IPU PELICHNH 33124 U3 JPYTUX YUeOHBIX IPEAMETOB U U3 PEalbHOM KU3HM;

[1Py19 ymeHnue BbIOMpaTh MOAXOASIIMN METOA AJI PEUICHHs 3a/ladd; MOHMMAaHHWE 3HAYMMOCTH
MaTeMaTHUKU B U3YYEHHM NPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SIBICHUH; YMEHHE paclo3HaBaTh
MPOSIBIEHUE 3aKOHOB MAaTE€MaTUKU B HCKYCCTBE, yMEHHE MPUBOAMTH MPUMEPbl MaTeMaTHYECKHX
OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKON HAYKHU.

MarepuanbHoe o0ecnieyeHmne:

WNHauBuayanbHble 3a1aHNSL, CIPABOYHBIE MaTEpUAIbl, KOHCIIEKTBI JIEKIIUH.

3ananmne:
1.06vem tmmuaApa 120 CM2, ero BeicoTa 3,6 CM.
Haiitu paguyc nunusapa.
2. Beicota mnmuHapa 12cMm, pagunyc ocHoBanust 10cM. LmmmHap nepecedeH TIOCKOCTHIO TakK, 4TO B
CEYCHMHU MOJy4nICsa KBaapar. Haliiure pacCTOsHUE OT 3TOrO CEYEHUs 10 OCH.
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Huauaap — Teno, MOJyYCHHOE MPH BPAIICHUM MPSIMOYTOJbHMKA BOKPYT OCH, COJCPIKAIICH €ro
CTOPOHY.

Kpyru Ha3bIBarOTCS OCHOBAHWSIMM IWJIHHIPA, a OTPE3KH, COCTUHSIOIINE COOTBETCTBYIOIINE
TOYKHA OKPYXHOCTEH ATHX KPYroB — OOPa3yHUIMMHM NUJIHHApPA. Y IWIWHIpPA OCHOBAaHHS PAaBHBI U
napajuiesibHbl 1 00pa3yroIHe TAK)KE PABHBI U MapajUIeIbHBI M1y COOOiA.

Ochbl0 HWIMHAPA Ha3bIBacTCS NpsMas, MPOXOJAIAs yepe3 IEHTPhl OCHOBAHWH, MapajuieibHas
00pa3yroIINM.

BokoBasi moBepXHOCTh HHMJIMHAPA — 3TO IMOBEPXHOCTH, MOJYYEHHAss OT BpAIICHHUS CTOPOHBI
NPSIMOYTOJIbHUKA, TTAPAJIICILHON OCH IIHJIHH/IPA.

BbicoToli 1WIMHApPA HA3BIBACTCS PACCTOSHHE MEXIYy OCHOBAaHHMSMHU IIMIIMHApa. Pagmycom
[UWIMHPA Ha3bIBACTCS PAJMYC €r0 OCHOBAHHMS.

Huauaap Ha3pBacTCs NPSAMBIM, €CIH €ro  00pasyrllue MNEePHEHAUKYISPHBI  UIOCKOCTSIM
OCHOBAaHHII.

S. =27Rh;

6ok

[Inomanb 60KOBOM MOBEPXHOCTH:
[nomaaes MoaIHOM MOBEPXHOCTH:
S om =S50 +2S,,, =2+ 27R;

noJn

S =2aR(h+R)

noJH

O6beM npmuHapa: vV = RN,

Ceuenue yurunopa — purypa noiaydeHHas: B IEPECEUCHNUH IIHITMH/IPA IIOCKOCTHIO.

CedeHue, MPOXOIAIIEe Yepe3 OCh IHINH/IPA, HA3bIBACTCS 0CEe8bIM CeueHueM M TPEICTABIIET COO0U
MIPSAMOYIOJIbHHUK.

Ecnu cekyias IiiockocTh MEPIeHIUKY/ISIPHA K OCH IIHJIMH/PA, TO CEYCHUE SBIISICTCS KPYTOM.

ITopsinok BbINoOJIHEHUs padoOThI:
1)BbInonHUTE YepTex
2)3anucaTh KpaTKO yCIOBHE 3aJjauu

Xonx padoTsI:

3amaua 1.0ceBoe cedyeHWe IWIMHApPAa — KBaapar, Imiomaab koroporo Q. Haitaure miomanb
OCHOBAHUS IIMIINHIPA.

Pemenue:

paBHa :
: _ e
OTBeT: Socimn. =7

3amaua 2. Beicota umnuHzapa 6cMm, paamyc ocHoBaHus ScMm. Halinute mniomans ceueHus,
MIPOBEICHHOTO MapaljIeNIbHO OCHU IIMJIMHPA HA PACCTOSIHUM 4CM OT Hee.
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Pemenue:

Scea. = KM*KC,

OE=4cMm, KC=6cm.

Tpeyronsauk OKM — paBHoOeapennsiii (OK = OM =R =5 cm),
TpeyronbHUK OEK — npsMOyrobHBbIi.

N3 tpeyronsauka OEK, o Teopeme [Iudaropa:

gk = VOK? —OE* =/25-16 =/9 =3

KM =2EK=2x3 =6,
Seen= 6X6 = 36 cM°.
OtBeT: S¢ey = 36 cM>.

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33aJaHHE.

Kpurtepun ounenku:

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

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

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TMOJIHOCTHIO, HO 00BEM
BBITIOTHEHHONW YacTH TaKOB, YTO MO3BOJISIET TMONYYUTh MPaBUIBHBIE PE3yAbTaThl U BHIBOJBI; B XOJ€
MPOBEACHUS PAaOOTHI OBUIH JOMYIIEHBI OITHOKHU.

Ouenka "Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIIH pabOTa BBHIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJIHEHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja
IIpakTnueckoe 3ansaTne Ne 53
«Pemenue 3a1a4 Ha KOHYC»
ean pabdorbl: HayunThcs pemars 3a1a4d Ha KOHYC

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

I[IP610 ymeHue omepupoBaTh MOHITUSIMH: MHOTOTPAaHHHK, CEYEHHE MHOTOTPaHHHKA, KYO,
napajuieJienuIe], Mpu3Ma, nupamMuaa, Gurypa 1 TOBEPXHOCTh BPAIICHUs, TIUHAD, KOHYC, 11ap, cdepa,
cedueHuss (GUTYpBl BpallleHHUs, IUJIOCKOCTh, Kacawmasicsa cdepbl, LOUINHApa, KOHYyca, IUIOMAaIh
MMOBEPXHOCTU TTHUPAMU/IBI, IPU3MBI, KOHYCA, IHJIUH]IPA, TUIOMAab cepbl, 00beM Kyba, mpsIMOYTOJIbHOTO
napajuieNienune1a, MupamMuabl, IpU3Mbl, IUIUHAPA, KOHYCA, [Iapa; YMEHUE U300paxaTh MHOTOTPAHHUKH
Y IOBEPXHOCTH BPALICHUSI, UX CEYEHUS OT PYKH, C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEACTB; YMEHHE pAacCIlO3HAaBAThb CHUMMETPUIO B IIPOCTPAHCTBE; YMEHHME pPaCIO3HABATh IIPABUJIbHbIC
MHOTOTPAHHUKWU;
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I1P611 ymeHue omepupoBaTh MOHATHUSAMH: JIBUKEHHE B IMPOCTPAHCTBE, MOAOOHBIE (DUTYPHI B
IIPOCTPAHCTBE; MCIIOJIb30BaTh OTHOUIEHUE IUIOIMIAZEH MOBEPXHOCTEH M 00BbEMOB MOJOOHBIX (UTYp MpH
pELIEeHNH 33/1a4;

[TP612 yMeHHe BBIYUCIATH TEOMETPUUICCKHE BETUYUHBI (JJTMHA, YTOJ, TUIOIIAab, 00bEM, TUIOMIAIhL
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 IIPUMEPHl MAaTEMAaTUYECKUX OTKPBITUM POCCUHCKOM M MHPOBOU
MaTeMaTHYECKOU HAYKH;

[1Py14 ymeHue cBOOOJHO ONEpHpPOBATh MOHATUSAMH: TOYKA, MpsMas, INIOCKOCTh, NPOCTPAHCTBO,
OTPE30K, JIyY, IVIOCKUM yroJj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, IEPECEKAIOIINECS, [TapaUIEbHbIE U
CKPEILMBAIOIINECS TPSAMBIEC, MApaUIEIbHOCTh M IEPHEHIUKYJIIPHOCTh INPSAMBIX M IUIOCKOCTEH, Yroi
MEXAY MpSIMBIMU, YTOJ MEXKIy MNPAMOH U IIJIOCKOCTBIO, YIOJ MEXIy IUIOCKOCTSIMHM; YMEHHE
UCIOJIb30BaTh IPU PELICHUH 3a/1a4d U3y4deHHbIe (PAaKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHE OLIEHUBATb
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUPE; YMEHHE ONEPUPOBATH MOHATUSAMHU: MHOTOI'PDAHHUK, CEUCHHE
MHOI'OI'paHHMKA, IPAaBUIbHBI MHOIOIpaHHMK, IPU3Ma, NMUpaMuia, Gurypa U NOBEPXHOCTb BpallECHU,
LWIMH]P, KOHYC, Iap, cdepa, pa3BepTKa NOBEPXHOCTH, CEYEHHS KOHYCa U LIMJIMHAPA, apajieIbHbIe OCH
WIA OCHOBaHMIO, CEYEHHUE Ilapa, INIOCKOCTh, Kacarowasics chepsl, IUINHIPA, KOHYCa; YMEHUE CTPOUTh
CeueHHe MHOTOTPaHHUKA, H300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI ¥ TIOBEPXHOCTH BPAIICHUS, NX CCUCHHUS,
B TOM YHCJI€ C IOMOILBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHITh CBOMCTBA F€OMETPUUECKUX (UTryp,
CaMOCTOSITENTFHO (POPMYIIMPOBATH ONPEICICHUS U3YUaeMbIX (DUTYpP, BBIIBUTATh TUIIOTE3BI O CBOMCTBAX M
IPU3HAKAX TEeOMETpUYEcKuX (uUryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; yMEHUE MPOBOIUTH
Kinaccuukanuioo (Uryp MO pa3IUYHBIM IPH3HAKAM, BBIMOJHATE HEOOXOIMMBIC JOTOJHUTEIbHBIC
IIOCTPOCHHS;

[1Py15 ymeHune cBOOOJHO OnepupoBaTh MOHATHAMHU: TUIOMAAb GUTYPHI, 00BeM (UTYpHI, BETUYNHA
yria, pacCTOSHHE OT TOYKHM JO0 IUIOCKOCTH, PAacCTOSHHE MEXKIY MNPSAMBIMH, PAacCTOSHHE MEKIY
TUIOCKOCTSIMH, TUIOIIAAb cepsl, IUIOMah MOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCA, IIUIMHIPA, 00BeM
Ky0a, MpsIMOYroJbHOIO MapajuieNienunesia, TUpaMuabl, NPU3Mbl, LUIMHIpPA, KOHYcCa, Iapa; yMEHHE
HaXOJUTh OTHOILIEHHE 00bEMOB MOJOOHBIX QUTYD;

[IPy16 ymeHue cBOOOAHO OMNEpPUPOBATh MOHATUAMU: JBH)KEHHE, MapajuleJbHBI MepeHoc,
CUMMETpHS Ha IUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT, IpeoOpazoBaHue Mo 100us, M0100HbIE QUTYDBI;
YMEHHUE paclio3HaBaTh paBHbIE M MOJ00HBIE (PUTYPBI, B TOM YHUCIE B IPUPOE, HCKYCCTBE, APXUTEKTYPE;
YMEHHE HCIOJb30BaTh IN€OMETPUYECKHE OTHOIICHUS, HAXOJWUTh T€OMETPUYECKHE BEIMYMHBI (JAJIMHA,
yToJ1, IJI0IIa b, 00BEM) IPU PELICHNH 33124 U3 JIPYTUX YUeOHBIX IPEAMETOB U U3 PEalbHOM KU3HM;

[1Py19 ymenue BbIOMpaTh MOAXOASIIMN METOA AJIs PEUICHHs 3a/adyd; MOHMMAaHHWE 3HAYMMOCTHU
MaTeMaTHKU B U3YYEHHM NPUPOAHBIX M OOIECTBEHHBIX MPOLECCOB M SBICHUH; YMEHHUE 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. Haiitu nojHy:o HNOBEpPXHOCTh KOHYCa, €CiiM 0o0pa3yrollas HakJIOHEHa K IJIOCKOCTH OCHOBAaHHS
10, yIJIOM 30°u paBHa 12 cM. A paguyc OCHOBaHHS § CM.

2. Haiftn rutommas OCeBOTO CeUeHUs KOHYyca, €Clii 00pasyromias paBHa 15 cM, a paanyc OCHOBaHHS
4 cm.

PaccmoTpuM OKpykHOCTH ¢ LIeHTpoM B Touke O u npsimyro OP, nepneHauKysipHyto K INIOCKOCTH
ATOM OKpPYXKHOCTH. Kaxayro TOYKY OKPYXHOCTH COE€IMHUM C Touykoi P orpeskom. IloBepXHOCTS,
o0pa3oBaHHAast STUMU OTPE3KaMH, Ha3bIBAETCSI KOHMYECKOIi, a CAaMU OTPE3KH — 00Pa3y0IIMMH KOHYca.

Teno, orpaHnYeHHOE KOHUYECKOM MMOBEPXHOCTHIO 1 KPYT'OM, Ha3bIBAE€TCSA KOHYCOM (puc. 2.2).
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Konnueckas moBepXHOCTh — 0OKOBasi IOBEPXHOCTH KOHYCAa, KPYT — OCHOBAHMe KOHYCa, Touka P —
BepIIMHA KOHYyca, 00pa3ylolie KOHUYECKOW MOBEPXHOCTH — o0pa3ylomme KoHyca. Bee oOpasyromiue
KOHyca paBHbl Ipyr Apyry. Ilpsmas OP, mpoxopsmias yepe3 LIEHTP OCHOBAHMS M BEPIIMHY KOHYcCa,
Ha3bIBaeTCsl 0CbK KOHyca. OChb KOHyca MEPHEHIAUKYIApHA K IUIOCKOCTH oOcHOBaHus. Otpe3ok OP
HAa3bIBACTCSI BBICOTOM KOHYCA.

Ecnu cekymiasi miaockocTh MPOXOIUT 4Yepe3 OChb KOHYCAa, TO IOJYyYEHHOE CEYCHHE Ha3bIBaeTCS
0CEBBIM CEeYEHHUEM.

[IpoBeném cexylyo MmI0CKOCTh NEPIEHIUKYIIPHO K OCH KOHYca. JTa IIOCKOCTh MEPeceKaeTcs ¢
KOHYCOM TI0 Kpyry M pa3OuBaeT KoHyc Ha nBe yacth. OgHa M3 yacTed mpencTaBiisieT co0oi KOHYC, a
Ipyras Ha3blBaeTCsl ycedéHHbIM KoOHycoM. (300pa3uTte yceu€HHublil konyc camocTostensHo. [locTpoiite
00pa3yIIyIo, BBICOTY.)

IInomaabs 60KOBOIi MOBEPXHOCTH KOHYCAa paBHA IMPOU3BE/ICHUIO MOJIOBUHBI JJIUHBI OKPYXHOCTU
OCHOBaHUS Ha 00pa3yIoNIyIo.

S, =l

IInomaabs noJHOH MOBEPXHOCTH KOHyCa paBHAa CyMMe IUIOIIAAU OOKOBOW IMOBEPXHOCTH H
IJIOLIA/Id OCHOBAHUSI.

S,,,, =ar(l+r)

NnOJIH

60k

Inomans 60KOBOI MOBEPXHOCTH YCEYEHHOT0 KOHYCA PaBHA IPOM3BEICHUIO TOJYCYMMBI JUIUH
OCHOBaHMI Ha 00Pa3yIONIYIO.
O0béM KOHYcCa paBeH OAHON TPETH MPOU3BEICHUS IIOIIAI OCHOBAHHS HA BBICOTY.

V=48,,-h= "1

ITopsinok BbINoOJIHEHUs padoOThI:
1)BbInonHUTE YepTex
2)3anucaTh KpaTKO yCIOBHE 3aJjauu

Xonx padoTsI:

3amaua 1: Iiomans GOKOBOH MOBEPXHOCTH KOHYca paBHa 60 1M, a paaiyc OCHOBAHHS PAaBeH 6 M.
HaiiguTe paccTosiHME OT LIEHTpa OCHOBAHUS JI0 00pa3yrollei KoHyca.

Pemenue:

Seux = Arf =600 => pl =60

r=6::>f=ﬁq=10.
-

SO =VAS — 40 =10° -6 =8

1 I
Spo ==+ AC-O5 =—-6-8=24

i
1
1
|
|
1
]
'
1
I
'
'
I
+
I

SM,,,-JLOH-AS:SOH:N:: 0H=-Zi

C 1pyroii CTOpOHBI, 2 5

3agaua 2:PaccTosiHuE OT IIEHTpa OCHOBAaHMS KOHYyca O CEpeaHMHBI oOpasyroiieil paBHO 4 cM, a

YTOJl HakKJIOHA 00pa3yrolleil KOHyca K TUIOCKOCTH OCHOBaHMSI PaBeH 60°. Haiigure mUIomams 0CeBOro
CEUEHUs KOHyca.
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Oreer: 163 o’

®opma npeacTaBJieHUs pe3yJbTATAa: BHIIOJIHEHHOE 33/1aHHUE.

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOJIOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii padOTa BHINIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISAET MOJYYUTh NPABUIbHBIE PE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBeJICHUS pabOThI ObUIN JOMYILEHBI OIIMOKH.

OueHka ""Hey10BJeTBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACIATh MPABHIIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH U KpyIJble TeJa
IIpakTyeckoe 3ansaTue Ne 54
«Pewenne 3a1a4 Ha wap u chpepy»
Ilean padorbi: HayunThes pemaTs 3a1aun Ha map 1 chepy

BeinosiHenne padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

[IP610 ymeHue onepupoBaThb NOHSTUSIMHM: MHOTOTPaHHHK, CEYEHHE MHOTOTpPaHHMKA, KYO,
napajiesienunes1, pusMa, nupaMuza, Gurypa u nMoBepXHOCTb BpalleHUs, LWIMHIP, KOHYC, 1map, chepa,
ceueHuss (QUIypbl BpallleHHUs, IUIOCKOCTh, Kacawoomasicia cdepbl, LUINHApA, KOHyca, IUIOMAagb
MOBEPXHOCTU MHUPaMHM/JIbl, TPU3MBI, KOHYCa, LWINHAPA, IUIOMaAb chepbl, 00beM KyOa, IpSIMOYTOJIbHOTO
napajuiefienunea, NupamMuabl, IpyU3Mbl, HWIMH]PA, KOHYCA, 11apa; yMEHHE N300paxaTb MHOTOTPAHHUKH
U NTOBEPXHOCTHU BpAILIEHUs, UX CEYEHHS OT PYKH, C IOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEIICTB; YMEHHE paclO3HaBaTb CHUMMETPUIO B IPOCTPAHCTBE; YMEHHE pACIIO3HABATh IPABUJIBHBIE
MHOTOTpaHHUKU;

[IPG11 ymeHue omepupoBaTh NOHATUSIMU: JBIKEHHE B IPOCTPAHCTBE, MOA0OHBIE (GUIYPHI B
MIPOCTPAHCTBE; MCIIOIB30BaTh OTHOLICHUE IUIOMIAJIe MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (UTYp MpH
pelnieHny 3a1ay;

I1P612 ymeHue BBIYUCIATH T€OMETPHUUECKUE BETUYMHBI (JTMHA, YTOJI, TIOLaAb, 00beM, IJIOLIalb
MOBEPXHOCTH), UCIIOJIb3Ys U3YUEHHbIE (POPMYJIIBI U METO/IBI;

[1P614 ymeHue BBIOMpaTh MOIXOASIINN M3YUYEHHBIH METOJ JAJS peIleHUs 3a/aud, pacro3HaBaTh
MaTemMaThuueckue (akThl U MaTeMaTH4YEeCKHEe MOJIEIM B MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSAX, B
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HUCKYCCTBE, yMCHHE IPUBOAUTL IIPUMEPBI MATEMATHUYECKUX OTKPBITUH POCCUUCKOM M MHUPOBOU
MaTeMaTU4YECKON HAYKU;

[1Py14 ymeHue cBOOOJHO ONEpPHPOBATH MOHATHUSMH: TOYKA, MpsMasi, IIOCKOCTh, NMPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUH YTrOJl, ABYTPAHHBIA YTOJI, TPEXTPAHHBIN YIroJl, IEPECEKaOIUeCs, MapajuleIbHbIe U
CKpELIUBAIOIIKECS MPsMBIE, MAPAUICIBbHOCT U IEPIEHIUKYISAPHOCTh IPSAMBIX U IUIOCKOCTEH, YIoil
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 NOHATHUSAMM: 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, IIOCKOCTh, Kacaromasics cepsl, IINHAPA, 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 ONPEAEICHUS N3y4aeMbIX (QUTYp, BBIIIBUIATh TUIOTE3bl O CBOMCTBAX U
MPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIM OIPOBEPraTh HX; yMEHHUE MPOBOIUTH
Kkinaccuukanuoo (Uryp Mo pas3IuyHbIM IPU3HAKAM, BBINOJHATE HEOOXOANWMBIE JONOJHUTEIbHbIE
IIOCTPOCHHS;

[1Py15 ymeHnue cBOOOJHO OonepupoBaTh NOHATUAMMU: IUIOMAAb GUTyphl, 00bEM (UTYpHI, BEINYHHA
yIjla, pacCTOsTHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE MEXKAY IPSIMBIMH, DPACCTOSHHE MEXIY
IUIOCKOCTSIMH, IUIOIIAAb cepsl, IUIOIMAlb MOBEPXHOCTU MUPAMU/IBI, IPU3MBbI, KOHYCA, LIUIMHIPA, 00BEM
KyOa, HpSAMOYToOJIbHOTO Mapajljiesienuieaa, MUpaMu/bl, MPU3MbI, LHWIMHJIpa, KOHYycCa, LIapa; yMEHue
HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX (PUTYD;

[IPyl16 ymeHune CBOOOAHO ONEPUPOBATH TOHATHAMHU: JBW)KCHHE, TapajUIeIbHBIH MEepeHoc,
CUMMETpHUS Ha IUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, Npeodpa3zoBaHue Mo00us, 10100HbIe (DUTYDHI;
YMEHHE PaclO3HaBaTh PaBHbIE U MOJO0OHBIE (PUTYPHI, B TOM UYUCIIE B IPUPOJIE, UCKYCCTBE, ApPXUTEKTYPE;
YMEHHUE HCMOJIb30BaTh I'€OMETPUYECKUE OTHOILEHUS, HAXOOUTh I'€OMETPUUYECKHE BEJIMYMHBI (JUIMHA,
yroJ, Iioniaib, 00beM) MpHU PELICHUHN 3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB U U3 PEATIbHOM 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 MaTEMaTUYECKHUX
OTKPBITHHA POCCUMCKON M MUPOBOM MaTEMaTUYECKON HAYKHU.

MarepunanbHoe obecnedeHue:

WNHnnBunyanbHble 3a1aHKs, CIIPABOYHbIE MATEPUAIIbl, KOHCIIEKTHI JICKIIUA.

3aganue:

1.PaccTosiHMEe OT IIEHTpa Iapa A0 CEeKyILIeH MIOCKOCTH PaBHO 8 M, a Paguyc CEUCHHUs IUIOCKOCTBHIO
paBeH 6 M. Haiigure paaunyc mapa u o00beM.

2. O6wem mapa 12511 m°. Haifty momazs cepsl.

Cdepoii Ha3bIBaeTCs MOBEPXHOCTD, COCTOAIIAS M3 BCEX TOUEK IPOCTPAHCTBA, PACHOJIOKEHHBIX Ha
JAHHOM pAcCTOSIHUM OT JIaHHOM TO4YKHW. JlaHHasg ToO4YKa HA3bpIBAaeTCS WEHTPOM cdepbl, a JaHHOE
paccrosHue — paamycoM cgepbl. OTpe30K, COSAMHSIONMN JBE TOUKH cepbl U MPOXOIAIIUN depes
LEHTp, Ha3bIBaeTCsl AuaMeTpoM. Teno, orpaHnueHHOe c(hepoil, Ha3bIBACTCS IAPOM.

[Ilap MOXHO NOJyYUTh NPH BpAIIECHUU IOJYKpyra BOKpPYr auamerpa. ['paHuued mapa Cily>KUT
chepa.

[Tnockocth, uMMeromas co cdepoil TOJIBKO OJHY OOIIYI0 TOUYKY, HAa3bIBaeTCs KacaTeJbHOM
IVIOCKOCTBIO K cdepe. Paamyc cdepsl, mpoBen€HHbII B TOUKy KacaHusi chepbl W TUIOCKOCTH,
MEPIEHIUKYIIAPEH K KacaTeIbHON TUIOCKOCTH.

Ceuenne miapa, Mpoxojsliee 4epe3 LEHTP, Ha3bIBaeTCs 0OJbIIMM KPYroMm, HE MpPOXOsllee —
MaJbIM Kpyrom LleHTp GoJbIIOro Kpyra COBMagaeT ¢ LEHTPOM IIapa, a IEHTP MaJoro Kpyra sBIseTcs
OCHOBaHUEM MEPIEeHANKYISpa, OMYIIEHHOIO U3 LIEHTPa [Iapa Ha IMII0OCKOCTh ATOr0 Kpyra.
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Ceuenusi, paBHOOTCTOAIIME OT LIEHTPA, PABHBI.
Pajiuyc OKpYyXKHOCTH, TIONYdEeHHOI NpH nepecedeHuH cdepsl paguyca R mimockocThio, yaaneHHoi

D2 2
OT 1eHTpa chephl Ha d , PaBeH R™—d”

o Scd)e o 47ZR2
H.TIOIIIHIH) MOBEPXHOCTH C(l)epbl paBHA YUCTBCPCHHOM ILJIOIIAAN GOHBHIOFO Kpyra: P .
4
Vmapa =5 ﬂRS
3

O0bem mapa:
ITopsinok BbINOJIHEHHSI PAa0OTHI:
1)BbINIOIHUTE YepTexX

2)3amnucarb KpaTKo YCIOBHE 3aa4H

Xox padoThI:

3apava 1: [lmomans chepsl paBHa 100 M°. PaccrosiHue OT 1eHTpa chepbl 10 CEKYyIIEH MIOCKOCTH

paBHo 4 M. Haiinure pannyc ceueHus.

Pemenmne:

S =4 =100 = R* =25 R = §

AD =VBD' - ABY = 4 _ 3,9y
Orser: 3,

38[[3‘[3 2: [Inomanu ceueHus Irapa MmjiIoCKOCThOpaBHA 1611 M2 , a IJiomazab mapajjieJIibHOTrOo eMYy

2 .
CEYCHHMS, MPOXOIAIIETO Yepe3 IEeHTp mapa, paBHa 2511 M . Haiftu paccrosiuue Mexay TIOCKOCTSIMU
CCYCHMUII.

A4

wl =16n=>rt =16, r=4 M,
R =25a =R =25, R-5nm.

h=JRE-F =25-16 =3 (M)

OtBer: 3 M
®opma npeacTaBJIeHNs pe3yJbTaTa: BHIIOJTHEHHOE 3a/IaHNUE.

Kpurtepun onenkmn:
Ouenka "oTJMYHO'" CTaBUTCA, €Ciid paboTa BBHIMIOJHEHA B TOJTHOM OOBEME C COOJIOIEHHEM

HCO6XO,[[I/IMOI71 IOCICI0BATCIBbHOCTHU ﬂeﬁCTBHﬁ; B OTBCTC NPABUIIBHO W AKKYPAaTHO BBIIIOJIHCHBI BCC
3allMCHU U BBIYMCJICHUS.

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

Ouenka "ya0BJIEeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHONW YacTH TaKOB, YTO IMO3BOJISIET MOJNYYUTh NPABHIBHBIE PE3yAbTaThl U BBIBOJBI, B XOJIE
MpoBeACHUS PAaOOTHI OBUTH TOMYIIEHBI OITHOKH.

Ouenka "Hey10BJIE€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja
IIpakTuyeckoe 3ansaTue Ne 55
«Pemmenne 3a1a4 Ha KOMOMHALMY T'eOMETPHYECKHUX TeJD)
Leas padoTbi: HayunThes pemaTs 3a1a4d Ha KOMOMHAILIUIO T€OMETPUYECKHX TeTl

BobinosiHeHHne pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

IIP610 ymeHnue omnepupoBaTh MOHATUSAMH: MHOTIOIDAaHHMK, CEYEHHE MHOIOIPaHHUKA, KYO,
napaiesienunei, pu3Ma, nupamMuaa, Gurypa u moBEepXHOCTh BpaLleHHs, IUIHHIP, KOHYC, map, cdepa,
ceyeHUss (GUIypbl BpalLEHUs, IJIOCKOCTb, Kacarowascs cQepbl, LUIMHIPA, KOHYCa, IUIOIAb
MOBEPXHOCTU MHPAMHUJIBI, TIPU3MBI, KOHYCa, IMIMHAPA, TUIOMmaab chepbl, 00beM KyOa, IpSIMOYTOIBHOTO
napajJiesienune1a, TMpamMuibl, PU3Mbl, UJIUHAPA, KOHYCA, 1apa; YMEHHe U300paxaTh MHOTOTPaHHUKU
Y NTOBEPXHOCTHU BpAILIEHUs, UX CEYEHUS OT PYKH, C TIOMOLIbIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; YMEHME paclO3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHHUE PACIO3HABaTh IPaBUJIbHbBIC
MHOTOT'paHHUKU;

IIP611 ymeHue omnepupoBaTh MOHATUSAMH: JIBUKEHHE B IPOCTPAHCTBE, MOAOOHBIE (UTYPHI B
IIPOCTPAHCTBE; UCMOJb30BaTh OTHOUICHHE IUIOIIAJCH MOBEPXHOCTEH M 00BEMOB MOJOOHBIX GUIYp IpU
pELIECHNN 3a]1a4;

[TP612 ymeHue BBIYUCISATH TEOMETPUUYECKHE BETUYUHBI (JJIMHA, YTOJ, TUIOMAah, 00hEM, TUIOMIAdh
MOBEPXHOCTH), UCTIOJIb3Ysl U3yUEHHbIE (POPMYJIIBI U METO/IBI;

[1PG14 ymeHue BbIOMpaTh MOAXOASIIMN M3yYEHHBIH METOJ AJIs PELIeHUs 3aJadud, paclo3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHUECKHE MOJENU B MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE; yMEHHWE IPUBOAUTH IIPUMEPBl MAaTEMAaTUYECKUX OTKPBITUHA POCCUHCKOW M MHUPOBOMU
MaTEMaTHUYECKON HAYKU;

[1Py14 ymenue cBOOOJHO ONEpUpOBaTh MOHATUSMU: TOYKA, MpsAMasi, INIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUI YroJl, ABYIPaHHBIM YIroj, TPEXTPaHHbIN YroJl, NEPEeCeKaAINeEcs, apaJljIelIbHbIE U
CKpELIMBAOIIKECS MPsIMBbIE, MAPAJUICIBHOCTh W MEPHEHIUKYISIPHOCTh NPSIMBIX M IUIOCKOCTEH, YIOJ
MEXIY MpSIMBIMU, YTOJ MEXKIAYy MNPAMOH UM IIIOCKOCTBIO, YTOJ MEXIYy IUIOCKOCTSIMHM; YMEHHE
UCIIOJIb30BaTh MpPH PEIICHUU 3a/lad U3ydeHHbIe (DaKThl M TEOPEMbl IUIAHUMETPHUM; YMEHHUE OLIEHHUBATh
pa3Mepbl 0OBbEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHME ONEepUpOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHHKA, NMPaBUIbHBIA MHOTOIPAaHHUK, NpU3Ma, MupaMuia, Gurypa u moBEpXHOCTh BpAIICHUS,
LWIMHAP, KOHYC, map, cdepa, pa3BepTka MOBEPXHOCTH, CEUCHHsI KOHYCa M LIWJIMHIpa, apajjielibHble OCH
WM OCHOBAHMIO, CEUEHHUE IIapa, TIOCKOCTb, Kacaromasicsa cepsl, HIUINHAPA, KOHYCa; YMEHHE CTPOUTH
CeyeHHe MHOTOTPaHHUKA, U300pakaTh MHOTOIPAaHHUKH, (PUTYpHI 1 TOBEPXHOCTH BPAICHUS, X CEUCHMUS,
B TOM YHCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE PUMEHSTh CBOMCTBA TeOMETpUUYECKUX (uUryp,
CaMOCTOSITENTLHO (POPMYJIMPOBAThH ONPENEICHUS U3Y4aeMbIX (UTYp, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U
MpU3HAKaX TIeOMETPUYECKUX (Uryp, OOOCHOBBIBaTH WM ONPOBEPraTh MX; YyMEHHE NPOBOJIUTH
Kinaccuukanuioo (Uryp Mo pa3IUYHBIM IPHU3HAKAM, BBINOJIHATH HEOOXOAMMBIE OIMOJHUTEIbHBIE
ITOCTPOEHHS;

[1Py15 ymeHue cBOOOJHO ONepupoBaTh MOHATHAMMU: TUIOMAAb GUTYpHl, 00beM (UTYpHI, BETUYNHA
yIjla, pacCcTOSTHUE OT TOYKH JO IUIOCKOCTH, PACCTOSITHUE MEXIAY NPSIMBIMH, DPACCTOSHHE MEXIY
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TUIOCKOCTSIMH, TUIOIIAAb cepsl, IUIOIMIAb MOBEPXHOCTH MUPAMUIbI, IPU3MBI, KOHYCA, [IUIUHIPA, 00beM
Ky0a, MpSAMOYTOJILHOTO Mapajljiesienuneaa, MUpaMubl, MPU3MbI, LHWIMHIpa, KOHYyca, LIapa; yMeHHue
HAXO/UTh OTHOIIEHHE 00bEMOB MOIOOHBIX (PUTyD;

[IPyl6 ymenue cBOOOJHO OINEPUPOBATH TMOHATHUSAMH: JIBIDKCHHE, MapaJlIeIbHBIM TEepeHocC,
CHMMETpHUS Ha TUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, peoOpa3oBaHue Moaoous, noJo0HbIe (GUTYPHI;
YMEHHE PaclO3HaBaTh PaBHbIC U MOJIOOHbBIE (PUTYPHI, B TOM UYUCIIE B MPUPOJIE, UCKYCCTBE, aPXUTEKTYPE;
YMEHHE HCHOJb30BATh T€OMETPUYECKHUE OTHOIIEHUS, HAXOIUTh TI'€OMETPUUYECKHE BEIMYUHBI (JJIUHA,
YToJ1, TUIOMIa/lb, 00BEM) MPH PELICHUHU 33]1a4 U3 IPYTHX y4eOHBIX MPEAMETOB U U3 pPeaIbHOU KU3HU;

[1Py19 ymenue BBIOMpaTh MOIXOASIIUAN METOA AJS pEIICHHs 3afadd; MOHWMAaHHE 3HAYUMOCTHU
MaTEMaTHKU B W3YYEHHM MPUPOJHBIX M OOIIECTBEHHBIX IMPOLIECCOB U SIBJICHHIM; YMEHHE PacloO3HaBaTh
NpPOSIBJICHWE 3aKOHOB MAaTEMAaTUKU B HMCKYCCTBE, YMEHHE IPHUBOAMTH IPHUMEPHl MaTeMaTHYECKUX
OTKPBITUH POCCUUCKON U MUPOBOM MaTEeMaTUYECKON HAYKH.

MarepunanbHoe obecrnieyeHue:

NnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MaTepUabl, KOHCTIEKTHI JICKIIHIA.

3aganue:
1. B mwiMHap HAKJIOHHO BIMCAH KBaJpaT TaK, YTO BCE €r0 BEPIIMHBI JIEKAT HAa OKPYNKHOCTAX

ocHoBaHus1. HaiiuTe cTOpOoHY KBajpaTa, €CJIM BHICOTA IMJIMHIPA paBHA 2CM, a paJlyCc OCHOBAaHHUS PaBEeH
TcM.

IMopsiiok BbINOJIHEHUS PA0OTHI:
1)BBIOTHUTE YepTex
2)3amnucarb KpaTKo YCIOBHE 3aa4l

Xoa paGoTsI:

3amava. B mumHap BOuMcaHa mpaBWiibHAs IIECTUYrofibHAs mpu3Ma. Haliaure oTHomeHus o0bema
MIPU3MBI K 00beMY LUTUHIPA.

Pemenne:

vV
—mu§ xh S,

me. - 7ZR2 Xh a 7Z'R2

ag — R
s _3R3
OCH. 2
Vnpu3M _ 3R2\/§ x 72- _ 3\/§
V... 2 R* 2n
Vnpu3M ﬁ
OtBer: Y%+ 2n
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@dopma npeacTaBJieHUs pe3y/JbTaTa: BHIIIOJIHEHHOE 33/1aHHUE.

Kpurepumn oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HE0OXOIMMOM MOCIEA0BATEIBHOCTH JEHCTBUI; B OTBETE€ MPAaBUIBHO W aKKypaTHO BBIMOJIHEHBI BCE
3aMUCH U BBIYUCIICHUSI.

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

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOM YacCTH TaKOB, YTO IO3BOJIAET IMOJYYUTh IpaBUIIbHBIE pE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PAaOOTHI OBUIH JOMYIIEHBI OITHOKHU.

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

Tema 4.3 MHOrorpaHHMUKHU M KPYIJible TeJia
IIpakTuyeckoe 3ansaTue Ne 56
«Perienue 3a1a4 Ha KOMOMHALMY TeOMETPHYECKUX TeJD)
Heab padotbl: HayuuThes pemarh 3a1a4i HA KOMOMHAIIMIO T€OMETPUUYECKUX TEI

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[IP610 ymenmwe omepupoBaTh MOHATUSMH: MHOTOTPAaHHHMK, CEYEHHE MHOTOTPaHHUKA, KYO,
napajiesienunes1, pusMa, nupaMuza, Gurypa u noBepXHOCTb BpalleHUs, LWIMHIP, KOHYC, 1Iap, cdepa,
ceuyeHHst (GUTYpHl BpAILICHHSA, IUIOCKOCTh, Kacaromascs cQepbl, NUINHAPA, KOHYCa, IUIOIMAIb
MIOBEPXHOCTU MHUPaMU/Ibl, IPU3MBI, KOHYCa, IWINHApPA, IUI0Iaas chepbl, 00beM Kyda, IpsIMOYTroiIbHOTO
napajuieNienunes1a, NupamMuabl, IpU3Mbl, HWIMH]pA, KOHYCA, Il1apa; yMEHHE N300pakaTb MHOIOIPaHHUKH
Y NTOBEPXHOCTHU BPAILEHUS, UX CEYEHMSI OT PYKH, C TOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHHE paclo3HaBaTh CUMMETPHUIO B IPOCTPAHCTBE; YMEHHE pACIIO3HABATh IPaBUIIbHBIC
MHOTOTPaHHUKU;

[IPG11 ymeHue omepupoBaTh NOHSTHUSIMH: JBHKEHHE B IPOCTPAHCTBE, MOJ0OHBIE (QUIYPHI B
IIPOCTPAHCTBE; MCIIOIB30BaTh OTHOLICHUE IUIOMIAZe MOBEPXHOCTEH M 00beMOB MOJOOHBIX (uUryp npu
pelIeHNH 3a/1a4;

I1P612 ymeHue BBIYUCIATH T€OMETPHUUECKUE BETUYMHBI (JUTMHA, YToJl, IUIOLab, 00beM, MIIOLIalb
MTOBEPXHOCTH), UCIIOJIb3Yys U3YUEHHbIE POPMYJIIbI U METOIBI;

I1P614 ymeHue BbIOMpaTh MOIXOASIINN HM3Y4YE€HHBIH METOJ JAJS pelleHUs 3a/aud, pacro3HaBaTh
MaTemMaTuueckue (akThl U MaTeMaTH4YECKHE MOJIEIM B MPUPOJHBIX U OOIIECTBEHHBIX SBICHUAX, B
UCKYCCTBE; yMEHHE IIPUBOJUTH NPHUMEPHl MAaTEMaTHYECKMX OTKPBITUM POCCUMCKOM M MHPOBOU
MaTeMaTHYECKOW HAYKH;

[1Py14 ymeHue cBOOOJHO ONMEpPUPOBATH MOHATUSAMHU: TOYKA, MPsIMast, IUIOCKOCTh, 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
UCMOJb30BaTh MPU PELICHUH 33134 U3Y4YeHHBbIe (PAKThl U TEOPEMBl IUIAHUMETPUH; YMEHHE OLIEHUBATh
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUpPE; YMEHHE ONEepPUPOBATH MOHSATHUSIMHU: MHOTOTPAaHHUK, CEUCHHE
MHOTOT'paHHHKA, MPAaBUWIbHBI MHOIOIpAaHHMK, MpU3Ma, MUpaMuja, GUrypa U MOBEPXHOCTb BpAICHMS,
UWJIMHIP, KOHYC, ap, cdepa, pa3BepTKa NOBEPXHOCTH, CEUYEHUS KOHYCa U IIMINHpA, apauieIbHble OCH
WIA OCHOBaHMIO, CEYEHHUE Ilapa, IIOCKOCTh, Kacawomasics chepsl, IUIUHIPA, KOHYCa; YMEHHE CTPOUThH
CeueHne MHOTOTpaHHHKa, 1300pakaTb MHOTOIPaHHUKH, (PUTYPHI U TIOBEPXHOCTH BPALICHUS, X CEUCHUS,
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B TOM YHCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHSATH CBOWCTBA T€OMETPUIECKUX QUTYD,
CaMOCTOATEIILHO (POPMYITHPOBATH OMPEIEICHUS U3y4aeMbIX (PUTYpP, BBIIBUTATh TUIIOTE3bl O CBOMCTBAX U
MpU3HAKAaX TEOMETPUYECKHX (Uryp, OOOCHOBHIBATH WIIM OIPOBEpPraTh HUX; YMEHHE IPOBOAHTH
kinaccupukanuio (Guryp mo pas3auvyHBIM TPH3HAKAM, BBHITOJHATH HEOOXOAMMBIC JIOMOJHHUTEIIbHBIC
MOCTPOCHUS;

[IPy15 ymenue cBoOOAHO OMEpUPOBATH MOHITHAMU: TUIONIAAb (GUTYPBI, 00beM (PHUTYpBI, BEIMUHNHA
yrijla, pacCTOSTHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSTHUE MEXKJY MPSMBIMH, PACCTOSIHUE MEXKIY
IJIOCKOCTSIMH, TUIOIIAAb Chephl, TUIONIAAb OBEPXHOCTH MUPAMUIbI, IPU3MBbI, KOHYCA, TUJIUHIPA, 00BEM
Ky0a, TPSIMOYTOJILHOTO MapaijieNienuieaa, MTUPaMubl, MPU3MBI, WIMHIPA, KOHYcCa, IIapa; yMEHUe
HaxOJIUTh OTHOIIICHHE 0OHEMOB MOI0OOHBIX (QUTYD;

[IPyl6 ymeHue CcBOOOAHO OMNEPUPOBATH TOHATUAMHU: JBH)KCHHE, TMapajUIeTIbHBI MEepeHoc,
CUMMETpPHS Ha IUIOCKOCTH W B MPOCTPAHCTBE, ITOBOPOT, Mpeodpa3zoBaHue Moao0us, MoJo0HbIe (DUTYpHI;
YMEHHE PAcIO3HABATh PaBHBIC W MOJ0OHBIE (PUTYPHI, B TOM YKCJIE B IPUPOJIC, HCKYCCTBE, apXUTEKTYPE;
YMEHHE HCIOJIb30BaTh T€OMETPHUYECKUE OTHOIICHHS, HAXOAWTh I€OMETPUUYECKHE BEJIWYUHBI (IUIHHA,
YTOJI, TUTOMIA/lb, 00BEM) MPH PEIICHUN 33]1a4 U3 IPYTHX YU4ECOHBIX MPEAMETOB U U3 PeaIbHOU KU3HU;

[IPy19 ymenue BbIOMpaTh MOAXOSIIMA METOA JUIS pPEUICHUs 3aJadyd; MOHUMaHWUE 3HAYUMOCTH
MaTEMATHKU B W3YYCHHH MPHPOIHBIX M OOIIECTBEHHBIX IMPOIIECCOB M SIBJICHHI;, YMCHHE PACIIO3HABATH
MPOSIBJICHUE 3aKOHOB MaTeMaTMKU B MCKYCCTBE, YMEHHME NPUBOAUTH IPUMEPhl MaTEMaTUYECKHUX
OTKPBITHHA POCCUMCKON M MUPOBOM MaTEMaTUYECKON HAYKHU.

MarepuajibHoe o0ecrniedyeHme:

WNunuBuayanbHbIC 3a1aHMS, CIIPABOYHBIE MATEPUAIIbl, KOHCIICKTHI JICKIIH.

3ananmue:

1. B nwiuMHap HAKJIOHHO BIHMCAH KBaJpaT TaK, YTO BCE €r0 BEPIIMHBI JIEKAT HA OKPYKHOCTAX
ocHOBaHus. Haiiiute cTopoHy KBajpaTa, €ClIM BRICOTA MIJIUHAPA paBHA 2CM, a paJIMyC OCHOBAaHUS PaBEH
TcM.

ITopsinok BbINoOJIHeHUs padoOThI:
1)BbInONHUTE YepTex
2)3anucaTh KpaTKO yCIOBHE 3aJjauu

Xoa padoThI:

3amaua Haiimute pammyc OCHOBaHUS IWIMHApPAa HAMOOJbIIEro oObeMa, BIHUCAHHOTO B KOHYC,
paanyc OCHOBaHHUs KOTOPOTO paBeH 3.

Pemienue:

O603HauuM yepes h u r BBICOTY M paJilyCc OCHOBAHUS LIMJIMHAPA, BIMCAHHOTO B KOHYC C BEPIIUHOMN
A. PaccMoTpuM oceBoe ceueHue KoHyca — paBHOOeapeHHbIH TpeyronbHuK ABC ¢ BeicoToit AO = H u
ocHoBanuem BC =2+ 3 = 6 (puc.2). [Inockocte ABC nepecekaeT UUINH/IP, BIUCAHHBIA B KOHYC, IO €r0
oceBoMy ceueHuto — npssmoyroiabHuky KLMN, rae Touku K u L nexxar cooTBeTcTBEHHO Ha oTpe3kax AB
n AC, atouku M u N — Ha otpeske BC , npuuém KL =2r , KN =LM =h . [Iycts P — Touka nepeceyenus
AO u KL . Tpeyronsauk APL nogo6en tpeyronsauky AOC , mosromy

AP  PL H-h r

A0 T0C yy H 3
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h=H[1-L
3

OTKy/1a . ITycte V(r)— o6bem mmmunapa, rae 0< r <3. Torma
r r?
V(r) = ar*h = zHr? 1—5 =7H| r? 3

Haiinem nanbombinee 3Haucuue ¢pyukuun V(rHa npomexytke (0;3).

V'(r) = H(@2r - r?) = Hr2 - r).

[TpomexyTky (0;3)IpuHaICKAT €AUHCTBEHHBIA KOPEHb ( I' = 2) mosydeHHoro ypaBHeHus. Eciu 0<
r <2, ro V'(r)>0. IMostomy Ha npomexytke (0;2)dbynkuus V(r)Bospacraer. Ecim 2< r <3, to V'(r) <0.
[Tostomy Ha mpomexytke (2;3)pyukius V(r)yosiBact. 3Hauut, B Touke I = 2dyukuus V(r)umeer
MakcumyM. Ciie10BaTeNbHO, PaIuyC OCHOBAHUS IIMIIMHIPA HAUOOIBIIETO 00bEeMa, BIIMCAHHOTO B TAHHBII
KOHYC, paBeH 2.

Oter: I = 2.

CDopMa NMpeacTaBJaCHUs pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun ounenku:

Ouenka "OTJIMYHO'" CTaBUTCSA, €ClIM paboTa BBHINOJHEHA B IOJHOM O0BEME C COOMIOJCHHUEM
HEO0OXOIMMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIITOJIHEHBI BCE
3aIllMCH U BEIYUCICHHA.

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

Ouenka "yI0BJIETBOPHUTEIBHO' CTAaBUTCS, €Clii pabOTa BBIMOJIHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJIBI, B XOJI€
MPOBEICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIIM pabOTa BBHIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJIHCHHOM YacTH paOOThI HE MO3BOJISET CAENATh MPABUIIbHBIX BHIBOJIOB.

Paznen S Teopust BeposiTHOCTEH U MaTeMATHYECKAA CTATUCTHKA
Tema 5.1. DsieMeHTbI KOMOMHATOPUKH
IIpakTuyeckoe 3ansaTue Ne 57
«Pemenune kKOMOMHATOPHBIX 3a71a4. PasMenieHus, coueTaHUsA ¥ NePecCTAHOBKMN

Heab padorebi: HayunTbes oTiIMYaTh COYETAHUS OT pa3MEUICHUH, MPUMEHSATh (QOpMyibl IS
BBIUMCIICHUS BCEX BBIOOPOK O€3 MOBTOPEHUH.

BbinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

[1PG8 ymeHue omepupoBaTh MOHITUSIMM: CIyYailHBIA OMBIT U CIy4alHOE COOBITHE, BEPOSITHOCTh
CIly4ailHOro COOBITHS; YMEHHE BBIYHMCIATH BEPOSITHOCTH C HCHOJb30BAHUEM TpaUUecKHUX MeETOIOB;
MPUMEHSTH (POPMYJIbI CIOKEHUS U YMHOXKEHUS BEPOATHOCTEN, KOMOMHATOpHBIE (aKThl U POPMYIIBI pU
pellieHUH 3a/1a4; OLIEHUBATh BEPOSATHOCTU pPEAJbHBIX COOBITHH; 3HAKOMCTBO CO CIIydailHBIMHU
BEJIMYMHAMHU; yYMEHHE NPUBOJUTH IMPUMEPHI MPOSBIECHUS 3aKOHA OOJBIIUX YHCENT B MPUPOIHBIX U
OOIIIECTBEHHBIX SBJICHUSX;

[IPy4 ymenue cBOOOJHO ONEpPUPOBAThH MOHATHUSMU: COUETAHUE, MEPECTAHOBKA, YUCIO COYECTAHUM,
YHCII0 IePEeCTaHOBOK; OMHOM HbIOTOHA; yMEHHE MPUMEHATh KOMOMHATOPHBIE (haKThl U PACCYKICHUS IS
penieHus 3aay.
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MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue:

1. B copeBHoBaHusix yuactByeT 10 uenoBek, Tpoe U3 HUX 3aiiMyT 1-e, 2-e u 3-e mecto. CKOJIbKO
CYIIECTBYET pa3jIM4YHbIX BAPHAHTOB ?

2. W3 rpymnmel, B KOTOpo# yuutcs 12 uenoBek, HE0OXOAMMO BBIOpaTh 3 deIOBEKa B COBET
koseka. CKOJIBKO CYIIECTBYET pa3iMuHbIX CHOCOOOB TaKoro BbIOOpA.

3. Ha KHWXHOI MOJIKE BBICTABJICHBI 8 KHUT Pa3iWYHBIX aBTOPOB. CKOJBKO CHOCOOOB MMEETCS
11l PACCTAaHOBKH 3TUX KHUT B Pa3HOM Mopsiake?

ITopsiiok BbINOJIHEHUS PadOTHI

1. Omnpenenure BUI BHIOOPKH 0€3 MOBTOPEHUSI.

2. Bribepere coOTBETCTBYIOUIYIO (POPMYITY JIJIsl BBIYUCICHUSI BO3MOXKHBIX KOMOWHAIIHHA.

3. IIpousBeaure BBIYMCICHUS, UCIIONB3YS MOHATHE (haKTOpHAIa.

Xox padoThI:

1.KooBBIl 3aMOK OTKPBIBAETCS TIOCIICIOBATEIIEHBIM HA0OPOM YeThIpEX pasHbIX mudp. Tpedyercs
OTPEICTUTh YHUCIIO BO3MOXKHBIX KOJOB, KOTOPBIE MOKHO IMOA00paTh U1 3TOTO 3aMKa.

Pemenue.

Bo3moxnbix 1uudp Bcero necsars(1,2,3,4,5,6,7,8,9,0).Kaxnas HaOpaHHas KOMOWHAIMA KoOJaa
OTJIMYAETCS OT IPYroi KoMOMHAanuu XoTst Obl ogHo# mmdpoii(1,4,5,7 #2,4,5,7),m100 nopsinkom Habopa
onuHakoBbIx 1ubp(1,4,5,7#4,5,7,1),n05ToOMy A7 MOACYETa YHUCIIa BO3MOXKHBIX KOMOWHAIMI KOJIOB
UCIIOJIb3YeM (POPMYITy YUCIIAa Pa3MEIICHUN.

2.Dopmyna pa3MeleHUd UMEET BUL: AR = pr—— B namewm ciyyae n =4 ,m =10,

. el _ipl 109 27E 59321
IIpousBoauMm pacuer Ay = e saaazl 10887 =5040

3.CKOIIBbKO CYIIECTBYET CIIOCOO0B BbIOOPA TPEX YENOBEK U3 AecITH?
Pemenue.
B nannom ciydae mpu BeIOOpE AJI HAC BaKEH TOJBKO COCTaB IO TPH YeJOBEKa, MOPSIOK BbIOOpa
pONIK HE UTPaeT, MOATOMY B OTJIMYKE OT MEPBOTO MpPUMEpa YMCIO CIMOCOOOB MOACUUTAEM MO (popmyre
COYETaHUH.

®dopmyna couyeTaHu nMeeT BUaAO Sy = m B namewm cnygae n=10, m=3.

16! _wl_729i _q9q
rtp-n! alF 3eE )

4.CKONBKO Pa3IMYHbIX YETHIPEX3HAUHBIX YMCENl MOXHO cocTaBuTh M3 1udpl,2,3.4 9 nudpsr He
MOBTOPSIIOTCSA)?

Pemenue.

[To ycroBHIO AaHO MHOXKECTBO U3 YETBHIPEX 3JIEMEHTOB, KOTOpble TpeOyeTcs paclojOXUTh B
OIpeIeIEHHOM HOopsiiKe. 3HAUUT, TpeOyeTcsl HAUTH KOJIMYECTBO ePECTaHOBOK UX YETHIPEX JIEMEHTOB.

®opmyna nepecTaHOBOK U3 I —3JIEMEHTOB UMeeT BU:F, = n! B HameM ciydae n =4.

[TpomsBeném pacuér: Ay =4!=4-3 -2 -1=24.

nl

[IponsBoaum pacuér: i, =

®opma npeacTaBaeHus pe3yJibTaTa: BHIIOTHEHHOE 3aJJaHNE

Kpurepum ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJHOM O0BEME C COONIOCHUEM
HEOOXOMMOM TOCIEeI0BaTeILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

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

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE TOJHOCTHIO, HO 00BEM
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BBITIOTHEHHONW YacTH TaKOB, YTO IMO3BOJISIET MOJNYYUTh NPABHIBHBIE PE3yIbTaThl U BBIBOJBI, B XOJIE
MPOBEACHUS PAaOOTHI OBUTH JOTYIIEHBI OITHOKH.

OueHka ""Hey10BJEeTBOPUTEIBbHO'" CTaBUTCS, €CIIM padOTa BBHIOJIHEHA HE MOJHOCTBIO UK 00BEM
BBITIOJTHEHHON YacTy pabOTHI HE MO3BOJISET CENaTh MPABUIIbHBIX BBIBOJIOB.

Tema 5.2. Teopusi BeposiITHOCTEH M 3JIEMEHTbl MATEeMATHY€CKON CTATUCTHKU
IMpakTnyeckoe 3ansitue Ne 58

«Kiaccuueckoe onpenesienne BeposiTHOCTH. CBOIiCTBA BEPOAATHOCTEN, TeopeMa 0 cymMMe
BepoOsITHOCTel. BorunciieHne BeposiTHOCTE»

Leas padoThl: HAyYUTHCS HAXOAUTH BEPOATHOCTH COOBITUH, WCHOIB3YS KIACCHYECKOE
OIIpeJIeJIEHUE BEPOATHOCTH

BoinosineHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

[1P67 ymeHue omepupoBaTh MOHATUSAMH: CpeiHee apuMeTHUecKoe, MeAuaHa, HauOoJbllee U
HalMEHblIee 3HAYCHMs, pa3Max, AMCIEpCUs, CTaHJapTHOE OTKJIOHEHHE YUCIOBOro Habopa; yMeHHe
M3BIIEKATh, HHTEPIIPETUPOBATh MH(POPMAIIUIO, IPEACTABICHHYIO B TaOMUIIaX, HA AUarpamMmax, rpadukax,
OTPaXKaIOIyI0 CBOMCTBA pealbHBIX MPOLECCOB U SBJICHH; MPEACTaBIATh MH(YOPMAILMIO C MOMOILIbIO
TaOJUI] U JMarpaMM; UCCIIEOBaTh CTATUCTHYECKUE JAHHBIC, B TOM YHCIE C TPUMEHEHHEM rpadudecKux
METOJIOB U 3JIEKTPOHHBIX CPEICTB

[1P68 ymeHme orepupoBaTh MOHATHAMU: CIyYaHBIH OMBIT U CIy4ailHOE COOBITHE, BEPOSTHOCTH
Clly4yailHOro CcOOBITHS; YMEHHE BBIYMCIATH BEPOSITHOCTH C MCIOJIb30BaHHMEM TIpaMuecKuX METOJIOB;
IPUMEHATH (OPMYIIBI CIOKECHUS M YMHOKEHHSI BEPOSTHOCTEH, KOMOMHATOPHBIE (DAaKThI 1 (POPMYITBI IIPH
pellieHUM 3a/a4; OLIEHUBAaTh BEPOSTHOCTU pEaJbHBIX COOBITHH; 3HAKOMCTBO CO CllydyailHBIMHU
BEIMYMHAMHU; YMEHHE NPUBOJIUTH IMPHUMEPHI TMPOSBICHHUS 3aKOHA OOJBIINX YHCENl B MPHPOTHBIX M
OOIIIECTBEHHBIX SBJICHUSX;

[IPyl2 ymeHue omepupoBaTh MOHATUSAMHU: NPSIMOYroJIbHAsg CHUCTEMa KOOpAMHAT, KOOPAUHATHI
TOYKHM, BEKTOp, KOOPAMHATBl BEKTOpa, CKAIIPHOE IPOU3BEACHUE, YroJl MEXIYy BEKTOpPaMH, CyMMa
BEKTOPOB, MPOU3BEICHNE BEKTOpPA HA YUCJIO; HAXOAWUTH C MOMOIIBI0 U3YUYEHHBIX (OPMYT KOOPIMWHATHI
CEpeNHBI OTPE3KA, PACCTOSHUE MEKIY ABYMsI TOUKAMU;

[IPyl13 yMeHune HaxoAuThb BEPOATHOCTH COOBITHII C HCHOJB30BaHHWEM TI'papUUYeCKMX METOJIOB;
OPUMEHATH Ul PelIeHus 3a1a4 (opMysbl CIIOKEHUS U YMHOXKEHHsI BeposiTHOCTeH, (hopMyny MOIHOMH
BeposITHOCTH, Gopmyny bepHymnn, komOuHaTopHble (DakThl M (HOPMYIBI; OIEHHUBATH BEPOATHOCTH
peanbHBIX COOBITUH; yMEHHE ONepupoBaTh MOHATUAMHU: CilydaiiHas BeJIMYMHA, paclpeeieHue
BEPOATHOCTEH, MaTeMaTH4YeCKOe OXKHUJAHUE, [UCIEpPCUs M CTaHJApTHOE OTKIOHEHHE ClydailHOU
BEIMYMHBI, (QYHKIMM paclpelesieHUs] U IUIOTHOCTH PaBHOMEPHOIO, MOKAa3aTeNbHOIO0 M HOPMAJIbHOTO
pacnpesieieHuii; YMEHHE HCII0JIb30BaTh CBOMCTBA HM3YyUEHHBIX PpACHpPENENICHUN [Js pelleHus 3ahad;
3HaKOMCTBO C TOHATHSMHU: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX HCCIEAOBaHM; yMeHUe
MIPUBOJIUTH PUMEPHI POSBICHHS 3aKOHA OOJIBIINX YHCEN B MPUPOTHBIX U OOIIECTBEHHBIX SIBICHUSIX;

[IPyl8 yMeHne wMmoJenupoBaTh peaJbHbIE CHUTyallUM Ha $3bIKE MAaTEMaTHKH; COCTaBIATh
BBIPQKEHUS, YPAaBHEHUS, HEPABEHCTBA U MX CHUCTEMBI MO YCJIOBUIO 3aJlauM, HCCIEA0BAaTh MOCTPOEHHBIE
MOJIEJI C HCIOJb30BAaHUEM ammapara aiareOpbl, MHTEPIPETUPOBATh MOJIYUYEHHBIH pe3yJbTaT; CTPOUTH
MaTeMaTHYeCKHe MOJENHU C MOMOIIbI0 T€OMETPUUYECKUX MOHATUI U BEJMYMH, PEIlaTh CBSI3aHHbIE C HUMU
IIPAKTUYECKHE 3aJaud; COCTaBJIATh BEPOSITHOCTHYIO MOJENb W HMHTEPIPETHPOBATH IOJIYYEHHBIN
pe3ynbTaT; pemiarb NPUKIAJHBIE 3aJaud CpPeICTBAMH MaTeMaTHYeCKOro aHaliu3a, B TOM YHUCIE
COILIMAJIEHO-9KOHOMHUECKOTO U (PU3MUECKOT0 XapaKTepa.

3aganue:

1.Haynauy BeIOpaHO HaTypajibHOE 4HciO, He npeBocxozsmeel(. KakoBa BEposSITHOCTH TOTO, 4TO
3TO YHCJIO SIBJISIETCS IPOCTHIM?

139



2.B kuure 300 crpanun. Yemy paBHa BEpOSATHOCTH TOTO, YTO HAYraj OTKPHITas CTpaHULA OyaeT
HWMETh HOMEP, KpaTHBIN 5?7

3. IonOpackIBatoTCs ABa UTPAJBHBIX KYOHKa, MOJACYUTHIBAETCS CyMMa OYKOB Ha BEPXHHX I'PaHSIX.
Uto BeposiTHEE- MOTYUYUTH B CyMME 7HIIH8?

IMopsiiok BbINOJHEHUSI PA0OTHI
1. Ompenenute coObITHEA, BEPOSATHOCTH KOTOPOTO HYKHO BBIYUCIHUTD.
2. TlpocuwnTaiite obmiee ynciao(N) BO3MOXKHBIX HCXOJIOB.
3. IlpocuwnraiiTe ynciao ucxomaoB(M), 6JaronpUATCTBYIOIMMUX HACTYIUICHUIO COOBITHS A.
v . m
4. Vcnionp3aytite GopMyIty JUIst BBIMMCIIEHHs BEPOSTHOCTH ONPEIENEHHOr0 COObITHS. FA) = =

Xox paboTsi:

1.B ypue 10 oguHaKOBBIX 1O pa3Mepy U BECy IIapOB, U3 KOTOPHIX 4 KpaCHBIX U 6T0nyObIX. VI3 ypHBI
U3BIIEKaeTCs OJuH map. KakoBa BepOsSTHOCTB TOTO, YTO M3BJICUEHHBIN MIAP OKAXKETCS TOIyObIM?

Pewenue.

1. CoObiTne A-«/3BnedEHHBIN AP OKA3aJICS TOIYOBIMY.

2. =memo n=10

3. ymucio m=6

4. P(A)="===06

2.Bce natypanpubie uncna otl mo 30 3amucanbl HA OJJUHAKOBBIX KAPTOUYKAX U MOMEIIECHBI B YPHY.
[locne TmaTeNnbHOrO NEpeMEIIMBAaHUSI KapTOUEK U3 YpHbI H3BJIEKaeTcsd OJHa KapTouka. KakoBa
BEPOATHOCTH TOT'O, UTO YUCIIO Ha B3ATOM KapTOUKE OKaXKETCsI KPaTHBIM 57?

Pemenue.
CobpiTre A-«Ha B3sTOI KapTOUYKE YUCIIO . KPATHOE 5».
=mcmo =30
grciao m=6(uucia 5,10,15,20,25,30)
Pl ="=2=02,

Mo bdE

3. U3 OykB cnoBa ouggepenyuan Hayraj BeiOMpaeTcsa onHa OykBa. KakoBa BepOSTHOCTH TOTO,
4yTO 3Ta OykBa OyneT: a) riacHou, 0) cornacHoil, B) OykB CoObitue A-«Ha B3sTON KapTodke yucio .
KpaTHOE 5».

Pemenne.
Coo0biTue A-«Hayran BeiOpanHas OykBa OyAeT TIacHOM».
=memo N=12(-4ncio 6YKB B CII0BE)
quciio M=5(0yKBHI :u,e,e,u,a )
Pla) == >w 0417

1
yrciao M=7(0ykBslI :0,p,,p,H,uy,1 )
CoObiTue B-«Hayran BeiOpanHas OykBa OyJIeT COTIaCHOM.
=memo N=12(-4ncio 6YKB B CII0BE)
P(E) =7=" 0583

© o N ~wDdE

Coobbitue C-«Hayran BeiOpanHas OykBa OyneT OyKBOH u».
10. =meno N=12(-4yncio OyKB B CIIOBE)

11. yrciao M=0(Takoi OYKBbI HET B JaHHOM CJIOBE)

2.  Pal=%=Z=0

n 12
®opma npeacTaBJeHUs pe3yIbTaTa: BBIIIOJIHEHHOE 3a/1aHNE
Kpurepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Cid padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOIEHUEM
HEO0OXOIMMOM TOCTEOBATEIPHOCTH JEHCTBHUI; B OTBETE MPAaBUIBLHO W aKKypaTHO BBIMOJIHEHBI BCE
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3aMUCH U BBIYUCIICHUSI.

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

Ouenka "yaoBJIE€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IO3BOJIAET IMOJYYUTh MpPaBUJIbHBIE pPE3yJbTaThl U BBIBOJIBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OIITHOKHU.

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

Tema 6.1. OcHOBBI TEOPHH MHOKECTB
IIpakTnyeckoe 3ansitue Ne 59
«Cnoco0bI 3a1aHns MHOKecTB. Oniepanyuu HA/i MHOKECTBAMM
Leab padoThl: HAYYUTHCS BBIIOJIHATH ONEPALIUU HAJl MHOKECTBAMHU.

BoinosiHeHHe padoThl cIOCOOCTBYET (POPMUPOBAHUIO:

[IPy2 yMmeHue onepupoBaTh MOHSATHSIMU: MHOXECTBO, IIOJAMHOXKECTBO, OIEPAalUU  Hal
MHOXECTBaAMU, yMeHI/Ie HUCITIOJIB30BAThH TeopeTHKO-MHOH(CCTBeHHBIﬁ annapaT IJIA OIIKUCAaHUA peaanblx
MIPOIIECCOB M SIBJICHUU U MPH PEIICHUH 33]1a4, B TOM YHCJIC U3 JPYTUX YUCOHBIX IPEIMETOB.

3aganue:

1.Jlaapr MHOKECTBA
A={m,n,k},
B={m.n k.l p}.
C={m,nk,l}.

BemmonnuTts cnenyromue nericreus ANBUC.

2.JlaHBI MHOYKECTBA!

A=1b.c.d, e},
B ={d.e l},
C=14b,d,e,l},
D ={c, 1},
E=1b, c}.

BrimosHuTh cnegyronme qeicTBusC /A U B

14-5 B C.

3. [lycTp Ha pHCYHKE H300pa)KeHbI MHOKECTBA

AR

KaKOMy MHOXCECTBY COOTBETCTBYCT 3alITPUXOBAHHAA 00J1acTh?

u
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A={a;b}, B={1;3;5}

4. Haiitu ipsiMoe TIPOM3BEACHUE MHOXKECTB

IHopsiiok BbINOJIHEHHS PA0OTHI

1. ITonyuuTs y mpernogaBatTess 3aaHus I CAaMOCTOATEIILHON PabOTHI.
2. Pemith 3a7aHus B TETpaau

Xoxa padoTbI:

1.Jlanbl MHOKECTBA:

A:{m,n,k,p},

B=1{k.p. [},
C={m.nk,p,l},
D=1k, p},
E={m,n}.

Boimnonuuts cnenyromue neiicteus ANBUC.

2. Jlausl muoxxectBa A={a, b, c, d, e} u B={c, d, e, g, k}.
Haiitu MmuoxxectBo B\A .
PaznocTthio MHOMXeECTB B u A Ha3bIiBaeTCsi MHOXECTBO C, KOTOPOE COCTOMT M3 BCEX JJIEMEHTOB

MHOKECTBa B, HEe MPUHAUISKAIIMX MHOXKECTBY 4 . DieMeHThl & U D npuHaaIexaT MHOXKECTBY B, HO HEe
MIPUHAJJIEKAT MHOXKECTBY A.

Torma B\A ={g, k}.
4.B  C.

3. HYCTB Ha PUCYHKC I/1306pa)KeHLI MHOXCCTBa u

Kakxomy MHOXECTBY COOTBETCTBYET 3allITPUXOBaHHAs 00J1acTh?

Ka)KI[aSI TOYKa SaHITpI/IXOBaHHOfI obnact MNPUHATJICIKUT MHOXCCTBY C , HO HC MNPHUHAIJICKUT

MHOXKCECTBY "d , 3HAYUT, MO OHNPCHACIICHUIO PA3HOCTH [ABYX MHOKCCTB 3allITPUXOBAHHAA 00J1acTh eCTh

MHOXECTBO, paBHOE ch\4 :
3. Hano wmHOxkectBo A = {3, 12, 18, 10}. M3 MHOXecTBa YMNOPSIIOYEHHBIX TMap JEeKapTOBa

MIPOU3BEICHNUS Ax 4 , BHIOpPAHO MOJAMHOXECTBO

[Tapa (e y€EPp , ©€CIM 4YdhcTaXuymnpu JeNeHHMH Ha S5  JalOT  paBHBIE  OCTATKHU.
P ?

qCMy paBHO KOJIMYECTBO Iap, NpUHAJICKAIUX OTHOUICHUIO

Haiinem ocTtaTky OT IEJIEHUS JJIEMEHTOB MHOECTBA AHa 5.
3=0-5+3 ocrarok pasen 3.

12=2-5+2 ocrarok paseH 2.
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18=3-5+3 ocrarok pasen 3.
10=2-5+0ocrarok pasen 0.
OnrHaKoBbIE OCTATKHU MU ACJICHUU Ha S5 garot yncia 3 u 18.

3HaA4MT, 32JaHHOMY OTHOIIEHHUIO MpuHa Iexar mapsi (3; 18) u (18; 3).

Ho maper (3; 3) u (18; 18) Taxke mpuHaAIekKAT OTHOIICHHUIO P , Tak Kak yucyna 3 u 3; 18 u 18 npu
JeIGHUW Ha S5 AT OJWHAKOBbIE OCTaTKU. KomudecTBO Bcex Map, MPHHAICKANINX JTaHHOMY
OTHOIIICHHIO, PABHO 4.

CDopMa NMpeacTaBJdCHUd pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

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

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

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

Ouenka ""Hey10BJI€TBOPUTEIbHO'" CTaBUTCS, €CJIM padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE IMO3BOJISET CENIATh MIPABMIILHBIX BBIBOJIOB.
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