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1 BBEJAEHUE

BaxHylo yacTh TEOpPETHYECKON M MpOo(heCCHOHATBFHONW MPAKTHUECKOW MOATOTOBKU OO0YYarOIIUXCs
COCTaBJISIOT IIPAKTUYECKHAE 3aHATUS.

CocTtaB M coiepkaHUE IPAKTUUYECKUX 3aHATUHM HampaBiieHbl Ha peanu3auuio DenepanbHOro
roCyJJapCTBEHHOTO 00pa30BaTEJIbHOIO CTaHAAPTA CPEIHEro 00LIero o0pa3oBaHus ¢ yUETOM I10JIy4aeMOi
CIELIMAJIBHOCTH.

Benymeli  aunakTudeckoil - Lenbr0  NPAKTUYECKUX — 3aHATMH  sBiserca  (opMupoBaHue
npoeCCUOHATBHBIX MPAKTUYECKUX YMEHUH (YMEHHIA BBIOJIHATH OINpEesICHHbIE JCHCTBUS, ONEpaluy,
HE0O0XO/AUMBIE B IOCIEYIOUIEM B IPO(GECCHOHAIBHON NEATENbHOCTH) WM Y4eOHBIX HPAKTUYECKHUX
yMeHHH (YMEHUH pemarh 3agadd 10 MaTeMaTHKe), HEOOXOAMMBIX B TMOCIEAyroIeld ydeOHoM
JESTEIIBHOCTH.

B cootBercTBHM ¢ paboueil mporpaMMoil yueOHOM AMCUMIUIMHBI «MaTteMaTHKay MperycMOTPEHO
IIPOBEJCHUE NPAKTUYECKUX 3aHATUH.

BoinonHenue mnpakThyeckux padoT oOecrnedyrBaeT JOCTHKEHUE OO0YYarOUIMMUCS CIEAYIOLIUX
pe3yJIbTaToOB:

[1P61. BnameHwe MeTOJAMHM  JIOKA3aTENbCTB, AalTOPUTMAMH  pEIICHUS 3ajad; yMEHHUe
(bopMynMpOBaTh OIpENeNeHHs, aKCUOMBbl M TEOpPEMbl, IMPUMEHATh MX, HPOBOJIUTH JOKa3aTelIbHbIE
pacCyXJIeHHsI B XOJI€ peLeHUs 3a/1a4;

[1P62. ymeHue onepupoBaTh MOHITUSAMH: CTENEHb YMCIA, JIOTapu(M 4YMCIIa; YMEHHUE BBINOJIHAThH
BBIUMCJICHHE 3HAYEHUN U IpeoOpa30BaHusl BHIPAKEHUIN CO CTENEHIMHU U Jlorapupmamu, npeodpazoBaHus
IpOOHO-paLlMOHATIBHBIX BBIPAKEHUI;

[1P63. ymeHue omepupoBaTh MOHITUSMHU: palMOHAIBHBIC, HpPPAIMOHAJIBHBIC, TOKAa3aTelbHBIC,
CTEIeHHbIE, Jorapu(pMHUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[1P64. ymeHume omnepupoBaTh NOHATHAMH: (QYHKLHUS, HENpepbiBHAsS (DYHKIHS, NPOU3BOIHASI,
nepBooOpasHasi, ONpeeseHHbI MHTerpajl; yMEHUE HaXOIUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKINH,
HCIOJIb3YS CIPAaBOYHbIE MAaT€pPUAJIbI; UCCIEA0BATh B MPOCTEHIINX ciydyasX (YHKIMM HA MOHOTOHHOCTb,
HaxXoJuUTh HauOONbIIME W HAUMEHbLIME 3HaueHHs QYHKUUH; CTPOUTh TIpaUKd MHOTOUYIEHOB C
HCIIOJIb30BaHUEM allllapaTa MaTeMaTU4YeCcKOro aHajln3a; NPUMEHSTh MPOM3BOJHYIO MPH PELIEHUH 3aj]ad
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHEHTUPOBAHHbIE 33/]aul Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYEeHUS,
Ha HaXO0)KJIEHUE ITyTH, CKOPOCTU U YCKOPEHHS;

I1P65. ymeHue omepupoBaTh MOHATUSAMH: palMOHAJIbHAs (QYHKLUS, MOKa3zaTelbHas (QYHKLUS,
CTeneHHas QpyHKuMsI, Jorapugmuueckas pyHKIMsI, TPUTOHOMETpUUECKHe PyHKIINU, OOpaTHbIE (QYHKIUY;
YMEHHUE CTPOUTh I'padMKH M3YUYEHHBIX (DYHKIUH, UCIONb30BaTh rpaUKU MpPU M3YYEHUHU INPOLECCOB U
3aBHUCHMOCTEH, MpH pElIeHWH 3aJad U3 APYrux yY4eOHbIX NPEeIMETOB U 3aJad U3 PeabHOM KHU3HU;
BbIpaXaTh (JOPMYJIaMHU 3aBUCMOCTH MEX]y BETMUYNHAMU;

[1PG6. ymenue pemaTb TEKCTOBBIE 33Jjaud pPa3HbIX THUIOB (B TOM 4YMCJIE HA IPOLEHTHI, JOJIU U
YacTH, Ha JBWXKEHHE, paboOTy, CTOMMOCTb TOBapOB M YCIYT, HAJIOTH, 33/Ja4d U3 00JacTU YIpaBlICHHS
JUYHBIMU U CEMEMHBIMU (PMHAHCAMM); COCTABJIATh BHIPAKEHUS, YPABHEHMSI, HEPABEHCTBA U UX CUCTEMBI
10 YCJIOBHIO 33J]auH, UCCIIEIOBATH MOTYYEHHOE PELICHNE U OLICHUBATh MPaBI0NOA00HOCTh Pe3yIbTaToOB;

[1P67. ymeHue omepupoBaTh MOHATHUSAMHU: cpeiHee apudmernyeckoe, MeAMaHa, HauOoJplee U
HaMMEHblIIee 3HAYeHMs], pa3Max, IHUCIEpPCHs, CTaHJApTHOE OTKJIOHEHHWE YMCIOBOro Habopa; yMmeHue
U3BJIEKaTh, HHTEPIPETUPOBATh HH(OPMaLINIO, TIPEACTABICHHYIO B Ta0IMIIAX, HA JUarpammax, rpaduxax,
OTpaXKaIoOIIyI0 CBOMCTBA pealbHBIX MPOIECCOB U SBICHHM; MPEACTaBIATh MH(YOPMAIMIO C MOMOIIBIO
Ta0JIMI ¥ JUarpaMm; UCCIIEeN0BaTh CTATUCTUYECKUE JaHHBIE, B TOM YHCIIE C PUMEHEHHEM IpaduyecKux
METOJIOB U JIEKTPOHHBIX CPECTB;

[1PGS. ymeHue onepupoBaTh MOHITUSIMHU: CIYHYalHBIN OMBIT U CIydyallHOE COOBITHE, BEPOSITHOCTh
CIly4ailHOro COOBITHS; YMEHHE BBIYHMCIATH BEPOSITHOCTh C HCIOJIB30BaHMEM TIpaUuecKUX METOJIOB;
MPUMEHSTH (DOPMYJIbI CIOKEHUS U YMHOXKEHUS BEPOATHOCTEH, KOMOMHATOPHBIE (GaKThl U POPMYIIBI IpU
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pelICHNM 3a/1a4; OLIEHUBATh BEPOSATHOCTU pPEAJbHBIX COOBITHH; 3HAKOMCTBO CO CIIydailHBIMHU
BEIMYMHAMU; YMEHHME NPUBOAUTH INpPHUMEPHI INPOSBICHUSA 3aKOHA OOJIBIIUX YHCENI B NPHUPOJIHBIX MU
OOIIIECTBEHHBIX SBJICHUSX;

I1P69. ymenue onepupoBaTh MOHATHSMHU: TOUKA, MPsIMasi, INIOCKOCTb, IPOCTPAHCTBO, ABYI'PAHHBIN
YIOJ1, CKpELIMBAIOIIKECS IIPSIMBbIE, NTaPAJUIEIbHOCTD U IEPIEHAUKYIISIPHOCTD MPAMBIX U IIJIOCKOCTEM, Yol
MEXy IPSAMBIMH, YTOJl MEXAY IPSIMON U IJIOCKOCTBIO, YTOJI MEXKAY IJIOCKOCTSIMHU, PACCTOSIHUE OT TOUKH
JI0 TUIOCKOCTH, PACCTOSIHUE MEKIY MPAMBIMH, PACCTOSIHUE MEXAY IJIOCKOCTSMU; YMEHHUE UCIIOIb30BaTh
IpU peleHUM 3a7ad H3y4deHHble (DaKTbl M TEOpeMbl IIAHUMETPUHU; YMEHHE OLEHHMBATh pa3Mepsl
00BEKTOB OKPYKAIOIIEr0 MHUPA;

I1P610. ymeHue omnepupoBaTh MOHSATHSAMU: MHOIOIPDAHHHMK, CEYEHHE MHOIOIpaHHMKA, KyO,
napajiesienunei, pu3Ma, nupaMuza, Gurypa u noBepXHOCTh BpalleHUs, HWIMHIP, KOHYC, 1ap, cdepa,
ceuyeHUss (GUIypbl BpalLEHMs, IJIOCKOCTh, Kacarolascs cQepbl, LMIMHIPA, KOHYca, IUIOIAAb
MOBEPXHOCTU MHPAMHUJIBI, TIPU3MBI, KOHYCa, IIMJIMHAPA, TUIOMaab chepbl, 00beM KyOa, IpSIMOYTOIbHOTO
napajiesienunea, MMpamMuibl, IpU3Mbl, IUIUHIPA, KOHYCA, 1apa; YMEHHE U300pa)kaTh MHOTOTPaHHUKH
Y ITIOBEPXHOCTH BPALLEHUS, UX CEYECHUS OT PYKH, C IIOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB M JIEKTPOHHBIX
CPEICTB; YMEHME paclO3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHHUE PAaCIIO3HABaTb IPaBUJIbHbBIE
MHOTOTpPaHHUKU;

I1P611. ymeHue omepupoBaTh IMOHATUSAMH: JIBM)KEHUE B IPOCTPAHCTBE, MOAOOHbIE (UIYpHl B
MIPOCTPAHCTBE; HMCIIOIB30BaTh OTHOUICHUE IUIOMIACH MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (GUTYp TpHU
pELIECHNN 3a]1a4;

[TPG12. ymMeHME BBIYUCIATH TEOMETPUUCCKHUE BEIIMUUHBI (JUTMHA, YTOJI, TUIOIAlb, 00hEM, TUIOIMIATh
MIOBEPXHOCTH), UCIIOJIb3Yys U3yUEHHbIE (POPMYJIBI U METOBI;

[1P613. ymeHme omepupoBaTh MOHATHAMHU: IPSMOYTOJbHAs CHUCTEMa KOOPJMHAT, KOOPIMHATHI
TOYKHM, BEKTOp, KOOPAMHATBl BEKTOpa, CKAJIIPHOE IPOU3BEACHUE, YroJl MEXIYy BEKTOpPaMH, CyMMa
BEKTOPOB, MPOM3BEICHUE BEKTOpA HA YHCIIO; HAXOIUTHh C MOMOIIBI0 M3YyYEHHBIX (POPMYI KOOPIMHATHI
CEpeUHBI OTPE3KA, PACCTOSHUE MEKIY ABYMsI TOUKAMU;

[1PG14. ymenue BbIOMpaTh MOAXOASIIMN M3YyYEHHBIH METOA I PELICHHs 3a/ladd, paclio3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHUECKHE MOJENU B TPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE; yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTEMaTHUYECKON HAYKU;

[IPyl. ymMeHue onepupoBaTh NOHATUAMU: ONPEIEICHUE, AKCHUOMA, TEOPEMA, CIIEICTBUE, CBOMCTBO,
NPU3HAK, JI0Ka3aTeNbCTBO, PABHOCHIIBHBIE (DOPMYIUPOBKU; YMEHHME (OPMYIHPOBaThH OOpaTHOE U
MIPOTUBOIOJIOKHOE YTBEPKJICHHUE, IPUBOAUTH IMPUMEPHl W KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ
MaTEMaTHYECKON MHAYKLNU; IPOBOANTD JOKAa3aTeJIbHbIE PAacCYXKICHUS NIPU PELICHNUN 3aJa4, OLICHUBATh
JIOTUYECKYIO MPAaBWIIBHOCTh PACCYKICHUN;

[IPy2. ymeHHe omnepupoBaTh NOHATUAMH: MHOXKECTBO, IIOAMHOXECTBO, OIEpallMi HaJ
MHOXECTBAMHU; YMEHHE HCIIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN amnmapar JJIsi ONUCAaHUs pPEATbHBIX
MIPOILIECCOB U SABJICHUHN U MPH PELLICHUHU 3ajay, B TOM YHCJIe U3 JPYTUX yU4eOHbIX IPEAMETOB;

[1Py3. ymenue onepupoBaTh NOHATHAMU: Ipad, CBSI3HBIN rpad, AepeBo, UK, rpad Ha MIOCKOCTH;
YMEHHUE 3a/laBaTh M ONMUCHIBATh Tpadbl pazIMUHBIMU CIIOCOOAMM; MCHOJIb30BaTh I'padbl MPU PELICHUU
3a1ad4;

[1Py4. ymenue cBOOOJHO ONEpPUPOBATH MOHATHAMHU: COUETAHUE, IEPECTAHOBKA, YHCIIO COUYETAHHMH,
YHCIIO MepeCTaHOBOK; OMHOM HbI0OTOHA; yMEeHHE MPUMEHITh KOMOUHATOPHBIE (DAKTHI U pacCyKACHUS AJIs
pelieHus 3a1ay;

[IPyS. ymeHne onepupoBaTh NOHATUSAMHU: HATYPAIBHOE YHCIIO, LIEJI0€ YUCIIO0, OCTATOK M0 MOJYIIIO,
palMoOHAJIbHOE YHCIIO, MPPAlMOHAIBHOE YHCIIO, MHOXECTBA HATYPAJIbHBIX, LENbIX, pPAlMOHAJIbHBIX,
JEHCTBUTENBHBIX YHCEI; YMEHUE HCII0JIb30BaTh MPU3HAKU JEIMMOCTH, HAUMEHbIINN 001U NenuTenb 1
HauMeHblIee o0Iee KpaTHOe, alropuT™M EBKiIMIa mpH pelieHuu 3ajad; 3HAKOMCTBO C pa3IMYHBIMHU
MTO3UIIMOHHBIMU CUCTEMaMH CUUCIICHUS;



[1Py6. ymeHue cBOOOJHO OMNEpPUPOBATh MOHATHSIMU: CTENEHb C IIEJBIM IIOKa3aTelieM, KOPEHb
HaTypaJbHOM CTENEHM, CTENEHb C pallMOHAJIBHBIM II0Ka3aTesieM, CTENEeHb C JAEHCTBUTEIbHBIM
(BemiecTBEeHHBIM) TIOKA3aTeIeM, JIOrapr(M YKCIia, CHHYC, KOCHHYC U TAHT'€HC ITPOU3BOJIBHOTO YHCIIA;

[1Py7. ymeHue omnepupoBaTh MOHATUAMHU: TOXAECTBO, TOXIECTBEHHOE IpeoOpa3oBaHUeE,
ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUN M HEPABEHCTB, PABHOCHIILHOCTh YPaBHEHUH, HEPABEHCTB
U CHCTEM, palMOHalbHbIE, WPPALUOHANbHbIE, IIOKAa3aTelbHbIE, CTENEHHbIE, JorapuMuUecKue,
TPUTOHOMETPHUYECKUE ypaBHEHUS, HEPABEHCTBA U CHCTEMbI; YMEHHE PEIIaTh YpaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOILBIO PA3JIMYHBIX IPUEMOB; pelllaTh YPaBHEHUs, HEPABEHCTBA U CUCTEMBI C I1apaMeTPOM;
NPUMEHSATh YPaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI JUIS PEIICHUS MATeMaTHUYECKUX 3aJad U 3a1ad U3
pa3nuyHbIX 001acTel HayKU U pealbHOM XKU3HH;

[1Py8. ymeHue cBOOOJHO ONEpPHPOBATh MOHATHAMHU: Tpaduk ¢(yHKIMH, oOpaTHas QyHKUUS,
KOMIO3uLus (pyHKIMH, JuHeHHas (QyHKUuUSA, KBaJpaTudHas (QYHKUUsS, CTeNeHHas (QYyHKIMS C LEJIbIM
mokaszaTejieM, TPUTOHOMETpudeckue  (yHKIHMHM, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
noKaszaTejabHass W Jorapugmuueckas (QyHKUUH; YMEHHME CTPOMTh Ipadukud (YHKUHUH, BBIIOIHATH
npeoOpa3oBanusi rpaduKkoB (QYHKIUH; yMEHHE HCIONB30BaTh Tpapuku (YHKIMA A8 H3ydeHUs
IIPOLIECCOB M 3aBUCUMOCTEH NMpH PELIeHNUH 3aJa4 U3 APYIUX y4eOHBIX MPEIMETOB U U3 peabHON KU3HH;
BBIpaXaTh (POPMYyJIaMU 3aBUCUMOCTH MEXAY BETMYMHAMH; YMEHHE CBOOOIHO ONEPUPOBATH MOHATUSIMHU:
YEeTHOCTh (DYHKIMH, MEPUOAMYHOCTh (DYHKIMM, OrpaHMYEHHOCTb (YHKLUH, MOHOTOHHOCTb (DYHKIIUH,
SKCTpeMyM (yHKIMH, HauOoiblllee W HAaWMEHbIIEE 3HAYCHUS (YHKIMHM Ha IMPOMEXKYTKE, yMEHHE
IIPOBOJIUTH UCCIIEJOBaHUE (DYHKLIMHU; YMEHHE UCIIOIb30BaTh CBOMCTBA U rpadpuku GyHKIMHA 1 pereHust
yYpaBHEHHIA, HEPABEHCTB U 3a/1a4 C MapaMeTpamu; n300pakaTh Ha KOOPIMHATHOM TIOCKOCTH MHOXKECTBA
peleHi ypaBHEHUH, HEPAaBEHCTB U UX CUCTEM;

[1Py9. ymenue CBOOOJHO ONEPUPOBATH MOHATHUSAMH: IIOCIEIOBATEIBHOCTh, apudMeTHuecKas
nporpeccusi, reoMeTpuyeckas mporpeccusi, OECKOHEYHO yObIBarolas IeOMETpUUYEcKas MpOrpeccus;
YMEHHE 33/1aBaTh MOCJIEI0BATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (POPMYIT;

[1Py10. ymeHue omnepupoBaTh MOHATUSAMH: HENPEPHIBHOCTh (DYHKIUHM, aCUMMOTOTHI TIpaduka
byHKIMK, TIepBas W BTOpas NpPOW3BOAHAS (YHKIMH, TEOMETPUYECKHA W (QUIUYECKUH CMBICT
IIPOU3BO/IHOM, TMepBOOOpa3Hasi, OINpeNeNeHHbI HMHTErpajl; yMEHHEe HaXOAWUTh ACUMNOTOTHI Tpaduka
(GyHKINW; yMEHUE BBIYUCISATH POU3BOIHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO M KOMITO3UINH (PYHKITHHA,
HaXO/JUTh ypaBHEHUE KacaTelbHON K rpaduky (QyHKIUH, YMEHHME HCIOJIb30BAaTh MPOU3BOJIHYIO IS
uccreoBaHust (YHKIMK, Ui HAXOXKACHUS HAWIYUIIErO0 pEHIeHWS B NPUKIAAHBIX, B TOM YHCIE
COLIMAJIbHO-9KOHOMHUYECKUX U (PU3UYECKUX 3aJlauax, JUls ONpe/IeleHUs] CKOPOCTH M YCKOPEHUs; HaXOIUTh
WIOMAA W OO0BEMbl (UTyp C TOMOINBIO WMHTErpayia; MPUBOAWTH IPUMEPHl MaTEeMaTHYECKOTO
MO/JICJIMPOBAHUS ¢ MOMOILBIO AU ((epeHIInanbHbIX YPaBHEHUH;

[IPyll. ymenue omnepupoBaTh MHOHATHAMH: KOMIIIEKCHOE YHCIIO, COIPSKEHHBIE KOMIUIEKCHBIE
qucia, MOJYJIb U apryMEHT KOMIUIEKCHOTO YHCIIa, popMa 3alicu KOMITJIEKCHBIX YHcen (TeoMeTpryecKasi,
TPUTOHOMETpHUYECKass W anreOpandeckas); yMeTh TNPOHM3BOIUTH apu(MeTHUecKue IeHCTBHA C
KOMIUIEKCHBIMU YHCJIaMU; IPUBOIUTH IPUMEPHI UCIIOJIb30BaHUSI KOMIUIEKCHBIX YHCET;

[1Pyl2. ymeHue cBOOOJHO oOmNEepUpOBaTh MOHATUSIMH: CcpelHee apudmernyeckoe, MeaAHaHA,
HauOoJplllee U HauMEHbIlIee 3HAUEHUs, pa3Max, JAUCHEPCHUs, CTaHAAPTHOE OTKJIOHEHHE Ul OMHMCAHUS
YHCIIOBBIX JIaHHBIX, YMEHHUE HCCIIEIOBaTh CTAaTHCTHYECKHE IAHHBIE, B TOM YHCIE C NPUMEHEHUEM
rpadMUecKux METOJOB U JIEKTPOHHBIX CPEJCTB; rpa)uuecku MCCIe0BaTh COBMECTHBIE HAOIIOACHUS C
MOMOUIBIO AUArpaMM pacCEeUBaHUs U JIMHEHHON PErpECCHUu;

[1Py13. ymeHue HaxOAMTh BEpPOATHOCTH COOBITUH C HCHOJB30BAHHEM TIpadUUEecKUX METOJIOB;
MPUMEHSTH U PelIeHus 3a1a4d (pOpMyITbI CIIOKEHUS ¥ YMHOXKEHHSI BEPOATHOCTEH, (hopMyTy TMOIHOM
BeposTHOCTH, (opmyny bepHymnn, xoMOuHaTOpHBIE (GakThl U (OPMYIbI; OLIEHUBATh BEPOSTHOCTHU
peanbHBIX COOBITHH; yMEHHE ONepUpOBaTh TIOHATHAMHU: CIIydailHas BENHMYWHA, paclpeieieHne
BEPOSITHOCTEH, MaTeMaTHYECKOE OXXKHUJaHWEe, JUCHEepCHsl M CTaHJApTHOE OTKJIOHEHHE CllydailHOH
BEIMYMHBI, (DYHKIMH pacrpeneseHis] U TUIOTHOCTH PaBHOMEPHOTO, IMOKAa3aTebHOTO M HOPMAIBHOTO
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pacnpeesieHnii; YMEHHUE HCII0JIb30BAaTh CBOMCTBA WM3YyUEHHBIX PACHpPENCNICHUN [Js pelleHus 3anad;
3HaKOMCTBO C IOHSATHSAMHU: 3aKOH OOJIBIIMX YHCEN, METOJbl BBIOOPOYHBIX HCCIEIOBaHWUN; yMEHHUE
MPUBOANUTH IPUMEPHI IPOSIBICHUS 3aKOHA OOJIBIINX YMCEI B IPUPOIHBIX M OOIIECTBEHHBIX SBICHUAX;

[1Py14. ymenue cBOOOJHO ONEpUPOBATH MOHATUAMU: TOYKA, MpsMasi, IUIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIyY, IVIOCKUM yroJj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, NIEPECEKAIOIIHNECS, [TapaUIEbHbIE U
CKPEILMBAIOIINECS TPSMBIC, MApalIeIbHOCTh W NEPIEHIUKYJIIPHOCTh NPSMBIX M IIOCKOCTEH, YToJl
MEXAY MpSIMBIMU, YTOJ MEXKIy MPAMOH U IIJIOCKOCTBIO, YIOJ MEXIy IUIOCKOCTSIMHM; YMEHHE
UCIOJIb30BaTh IPU PEILICHUH 33a/1a4 U3y4YeHHbIe (PAaKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHE OLIEHUBATh
pa3Mepsl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEepUPOBATh MOHATHSAMU: MHOTOTPAHHUK, CEYCHHE
MHOTI'OI'paHHMKA, IIPAaBUIbHBI MHOIOIpaHHMK, IPU3Ma, NMUpaMuia, Gurypa U MOBEPXHOCTb BpallECHU,
WIMHAP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUSHHs KOHYCA U LIWIMHPA, apajUIeIbHbIE OCH
WIA OCHOBaHMIO, CEYEHUE Ilapa, INIOCKOCTh, Kacaromasics chepsl, HIMINHIpa, KOHYCa; YMEHUE CTPOUTh
CeYeHHe MHOTOTPaHHUKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI ¥ TIOBEPXHOCTH BPAIICHUS, NX CCUCHHUS,
B TOM YMCJI€ C IOMOILBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHATh CBOWCTBA T€OMETPHUECKUX (QUTYP,
CaMOCTOSITENTLHO (POPMYJIMPOBATH ONPENEICHUS N3y4aeMbIX (DUTYp, BBIIIBUTATh TUIIOTE3BI O CBOMCTBAX M
IPU3HAKAX TEeOMETpUYEcCKuX (uUryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; yMEHHE MPOBOIUTH
Kkinaccuukanuioo (Uryp 1O pa3IUYHBIM TPH3HAKAM, BBIMOIHATH HEOOXOAWMBIC JOMOJHUTEIHHBIE
IIOCTPOCHHS;

[TPy15. ymeHnue cBOOOTHO OMEPUPOBATH MOHATHAMU: TUIOMIAAL GUTYPBI, 00BeM (QUTYPHI, BEINIHHA
yria, pacCTOSHHE OT TOYKH JO0 IUIOCKOCTH, PAacCTOSHHE MEXKIY MNPSAMBIMH, PAacCTOSHHE MEKIY
TUIOCKOCTSIMH, TUIOIIAAb cepsl, IUIOMAh MOBEPXHOCTH MUPAMUJIBI, TPU3MBI, KOHYCAa, IWIHHIPA, 00BEM
Ky0a, MpsIMOYroJbHOIO Mapajuiesienunesia, MUpPaMuabl, NPU3Mbl, HMIMHIpPA, KOHYcCa, IIapa; yMEHHUe
HAXO/IUTh OTHOIIEHHE 00bEMOB MOIOOHBIX (PUTYD;

[IPy16. ymeHue cBOOOAHO ONEPUPOBATh MOHATHSAMM: JBI)KEHUE, MapajlIesIbHBIA IepeHoc,
CHMMETpHS Ha TUIOCKOCTH M B MPOCTPAHCTBE, IOBOPOT, Mpeodpa3zoBanue MoA00us, Mo100HbIe (PUTYPEI;
YMEHHUE paclio3HaBaTh paBHbIE M MOJO00HBIE (PUTYPBI, B TOM YHCIIE B IPUPOE, UCKYCCTBE, APXUTEKTYPE;
YMEHHE HCIOJb30BaTh I€OMETPUYECKHE OTHOIIECHHS, HAXOJIUTh T€OMETPUYECKHE BEIMYMHBI (IJIUHA,
yToJ1, IJI0IIab, 00BEM) IPU PELICHNUH 3334 U3 IPYTUX YUeOHBIX IPEIMETOB U U3 peaibHOM JKU3HU;

[1Py17. ymeHnue cBOOOJHO ONEpUPOBATh NOHATUAMU: NPSMOYTOJIbHAsI CUCTEMA KOOPJANHAT, BEKTOD,
KOOpJAMHAThl TOYKH, KOOpPAMHATBHI BEKTOPAa, CyMMa BEKTOpPOB, IPOM3BEIACHHE BEKTOpa Ha YMHCIIO,
pasjokeHue BeKTopa Mo 0a3ucy, CKalIIpHOE MPOU3BEACHHE, BEKTOPHOE MPOM3BEICHHUE, YTOJl MEXIY
BEKTOPAMH; YMEHHUE UCIOJIb30BaTh BEKTOPHBIN M KOOPAMHATHBIM METOM JUIsl PELICHHUsS] T€OMETPUUECKUX
3aa4 M 3a/a4 JApPYrux Yy4eOHbIX IPEIMETOB; ONEpPUPOBaTh MOHATHSAMH: MaTpuua 2 x 2 u 3 X 3,
OIIPEAEIUTENb MAaTPUILIbI, TEOMETPUUECKUM CMBICIT ONPEACIUTENS,

[1Py18. ymeHue MonenupoBaTh pealibHble CUTYyalldd Ha S3bIKE MaTeMaTUKH;, COCTaBISATh
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI 10 YCJIOBHIO 33Jla4M, MCCIEA0BATH IOCTPOEHHBIE
MOJIETIM C WCIIOJIb30BAaHWEM armapara ajreOpbl, HHTEPIPETUPOBATh MOJIYYEHHBIH Pe3yJbTaT; CTPOUTH
MaTEMaTHYECKUE MOJEIN € MIOMOIBIO T€OMETPUYECKUX IOHATUI U BEIUYMH, PEIIATh CBS3aHHBIE C HUMU
MPaKTUYECKHE 3aJaud; COCTaBJISATh BEPOSITHOCTHYIO MOJ€Ab W HMHTEPIPETUPOBATH MOJYyYEHHBIN
pe3ysbTaT; pemarb NPUKIAJHbIE 33aJaud CPEACTBAMH MAaTE€MaTH4ECKOrOo aHalu3a, B TOM YHCIIE
COLIMAJIbHO-?KOHOMUYECKOT0 U (PU3HUECKOro XapaKkTepa;

[1Py19. ymeHnue BbIOMpATh MOIXOAAIINN METOJ Ul pelleHHs 33Ja4yd; MOHUMaHHWE 3HAaYMMOCTU
MaTEeMaTHKU B W3YYEHHM MPHUPOJHBIX M OOILIECTBEHHBIX MPOILIECCOB U SIBJICHHM; YMEHHE PAcliO3HaBaTh
IIPOSIBJIEHUE 3aKOHOB MATEMaTUKU B HCKYCCTBE, yYMEHHME INPUBOAUTH IPUMEPHl MAaTEMaTHYECKHX
OTKPBITHHA POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAYKH;

MP1. camocrosTenbHO (OPMYIHPOBAaTh M aAKTyalM3UpOBaTh MpodieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MP2. ycTaHaBiIMBaTh CyIIECTBEHHBIN NMPU3HAK MM OCHOBAHMS ISl CpaBHEHUS, KiacCU(UKALUU U
0000IIeHHS;



MP3. onpenensrs Lenu AesTEIbHOCTH, 3a/1aBaTh IapaMeTpbl U KPUTEPUU UX JTOCTHXKEHUS;

MP4. BBISBIATH 3aKOHOMEPHOCTH ¥ IPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX;

MP7. BnaneTp HaBbIKAMHU Y4€OHO-HCCIIEOBATEIbCKONW U IMPOEKTHOM JESTENbHOCTH, HaBbIKAMU
paszpeleHust npoodiieM;

MPS. ciocOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MOUCKY METOJIOB PEIICHHS MPAKTHYECKHX
3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METO/IOB [TI03HAHUS;

MP9. oBnaseHue BHUIAMHU JAEATEIBHOCTU IO IMOJYYEHMIO HOBOI'O 3HAHHUSA, €r0 HHTEpPIIpETalUH,
peoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3IMYHBIX Y4YE€OHBIX CUTYyallUiX, B TOM YHCIE IMPH CO3JaHUU
Y4eOHBIX U COIMATIbHBIX ITPOEKTOB;

MP10. ¢dopmupoBaHre HAy4YHOTO THIA MBIIUICHUS, BJIQJICHHE HAYyYHOH TEPMHUHOJIOTHEH,
KJIFOUEBBIMM MTOHATUSAMHU U METO/IaMU;

MP11. craButh U popmMynupoBaTh COOCTBEHHBIE 3aJladyd B 0OOpa30BaTEIBHOM JESITCIBHOCTH W
KU3HEHHBIX CUTYalUsX;

MP12. BBISBAATS NIPUUMHHO-CIEACTBEHHBIE CBSA3H U aKTyaIIM3UPOBATh 33/1ayy, BbIIBUTaTh TUIIOTE3Y
€€ pelIeHUs, HaXOAUTh apryMEHThI JJIsl JI0Ka3aTeIbCTBA CBOUX YTBEP)KIEHUH, 3a/1aBaTh MapaMeTpbl U
KPUTEpPUU PELLICHHUS;

MP13. aHanu3upoBaTh MOJYYEHHBIE B XOJI€ PELICHUS 3a/la4l PEe3yJIbTaThl, KPUTUUECKU OLICHUBAThH
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

MP14. naBaTh OLIEHKY HOBBIM CHUTYAaIIUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

MP15. pa3pabarbiBaTh IJIaH pEICHUS MPOOJIEMBI C YIETOM aHAU3a UMEIOIIMXCS MaTepUAIbHBIX U
HeMaTepuaIbHbIX PECYpPCOB;

MP16. ocymiecTBIsATh IlelIEHANPABICHHBIM MMOUCK TEpEeHOca CPEACTB U CHOCOOOB NEHCTBHUS B
poecCHOHABHYIO CPey;

MP17. yMeTp TEpEeHOCHTh 3HAHHS B I[IO3HABATEIbHYI0O UM TPAKTHYECKYyI0  00IacTu
KHU3HEESATEIbHOCTH;

MP18. ymeTh UHTErpUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTei;

MP20. ctaBuTh npo0aeMsl U 33a4H, TOMYCKAIOIINE AIbTEPHATUBHBIC PELICHHUS;

MP21. BnageTb HaBbIKAMU TMOJIy4YeHHs HHPOPMALMM W3 HCTOYHUKOB pa3HBIX THUIIOB,
CaMOCTOSITENIbHO OCYILECTBIATh IOMCK, aHalU3, CUCTEMAaTHU3allMI0 W HHTEpIpeTaluio HHPOpMaIuu
pa3NIUYHbIX BUAOB U (POPM NPEICTABICHUS;

MP22. co3naBarh TEKCThl B pa3IMYHbIX (pOpMaTax C yueTOM Ha3HaYeHHUs MHQOpPMAIMM U 1eJIeBOI
ayAMTOPUH, BEIOHpast ONTUMANIbHYIO (POpPMY MpeicTaBIEeHUS U BU3YyallU3alluy;

MP23. oueHuBaTh J1OCTOBEPHOCTh, JETUTUMHOCTh MH(POpPMAIMH, €€ COOTBETCTBUE IMPABOBBIM U
MOPaJIbHO-ITHYECKUM HOpPMaM;

MP26. ocymiecTBiasTh KOMMYHUKAILIUK BO BCeX cepax KU3HU;

MP27. pacrio3HaBaTh HeBepOallbHbIE CPEACTBA OOIIECHNUS, TOHUMATh 3HaYeHHUE COLUANIbHBIX 3HAKOB,
pacrno3HaBaTh NPEANOCHIIKA KOH(MIUKTHBIX CUTYallNi U cMATYaTh KOHQIUKTHI;

MP28. BnasieTh pa3aMyHBIMU CIIOCOOAMU OOIEHUS U B3aUMOJIEHCTBHS;

MP29. apryMeHTHPOBAHHO BECTH JUAJIOT, YMETh CMArYaTh KOH(GIUKTHBIE CUTYaIUH;

MP30. pa3BepHYTO W JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHMS C HCIIOJIB30BAHMEM SI3BIKOBBIX
CpPEICTB;

MP31. noHMMaTh ¥ UCHOJIB30BATH MPEUMYIIECTBA KOMAHAHON U MHIMBUAYaIbHONU PabOTHI;

MP33. npuHUMATh 1€ COBMECTHOM JI€ITEIBHOCTH, OPraHUW30BBIBATH W KOOPIAMHUPOBATH
JEUCTBUS 1O €€ JOCTHMIKEHMIO: COCTaBIAThH IUIaH JEHCTBUM, PacHpeneisaTh POJM C Y4€TOM MHEHHU
Y4aCTHUKOB 00CYKIaTh pPe3ylIbTaThl COBMECTHOW paboThI;

MP34. orieHHBaTh Ka4eCTBO CBOETO BKJIA/1a M KAK0TO YyYaCTHUKA KOMaH bl B OOIIUN pe3ysbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;



MP38. caMOCTOSATENBHO OCYIIECTBIISATh IO3HABATEIBHYIO JEATEIBHOCTh, BBIBIATH MPOOJIEMBI,
CTaBUTh U (POpPMyJIUpPOBaTH COOCTBEHHBIE 33aJaud B OOpa30BaTEIbHON NEATEIBHOCTH M >KU3HEHHBIX
CUTYalLUsIX;

MP39. caMOCTOSTENBHO COCTABIATh IUIAH PELICHUs MPOOIEMbl C yYETOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTCHUH;

MP40. naBaTh OIIEHKY HOBBIM CUTYyaIlUsM;

MP41. pacmmpsath paMKu y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX TPEATIOYTCHHIA,

MP42. nenaTh 0OCO3HaHHBIN BBIOODP, apIyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

MP43. onieHnBaTh MPHOOPETEHHBIN OTIBIT;

MP44. cniocoGcTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO HIMPOKOH SPYIUIIUMK B pa3HbIX 001acTAX
3HaHU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBECHbD;

MP45. naBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B [JESATECIBHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YyJIbTATOB LIEISAM;

MP46. BnageTh HaBbIKAaMU MMO3HABATEIHLHON PedICKCUN KaK OCO3HAHUS COBEPIIAEMbIX ACHCTBUHN U
MBICJIUTENIBHBIX MPOLECCOB, X PE3YyIbTATOB U OCHOBAHHI;

MP47. ncnonb3oBath NpueMbl peIeKCUN AJIs OLEHKU CUTYalluH, BbIOOpa BEPHOTO PELICHHUS;

MP49. chopMUpOBaHHOCTH CaMOCO3HAHMS, BKIJIIOYAIOIIEr0 CIIOCOOHOCTh TOHMMATh CBOE
SMOLMOHAIBHOE COCTOSIHUE, BUJIETh HAIPaBJIEHUS Pa3BUTUS COOCTBEHHON AMOILMOHAIBHON cepsl, ObITH
YBEPEHHBIM B ce0e;

MP50. chopMHUPOBAaHHOCTh CaMOPEryJIMPOBAaHUS, BKIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE
NPUHUMATh OTBETCTBEHHOCTH 33 CBOE IOBENIEHHE, CIIOCOOHOCTh aqalTHPOBATHCS K SMOLMOHAIHHBIM
M3MEHEHMSIM U MPOSBIATh THOKOCTb, OBITH OTKPBITHIM HOBOMY;

MP51. chopMupOBaHHOCT, BHYTPEHHEH MOTHBAILIMH, BKJIIOUYAIOIICH CTPEMJICHUE K JOCTHIKEHUIO
LIEJIM U yCIIEXY, OITUMHU3M, HHULIMATUBHOCTh, YMEHUE AEUCTBOBATh, HCXOJ U3 CBOUX BO3MOKHOCTEN;

MP52. cpopMHUpOBaHHOCTh SMIIATHH, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHUMAaTh SMOIMOHAIBHOE
COCTOSIHUE JIPYTUX, YUUTBIBATH €r0 MPH OCYILECTBIEHUH KOMMYHHKAIIMH, CIOCOOHOCTh K COUYBCTBUIO U
COIEPEKUBAHNIO;

MP53. chopMHPOBAHHOCTh COLMATIBHBIX HAaBBIKOB, BKIIOYAIOIIUX CHOCOOHOCTh BBICTPaMBATh
OTHOIIEHHUS C APYTUMHU JIIOJIbMU, 3a00TUTHCS, IPOSIBIISITH UHTEPEC U Pa3peliaTh KOHPIIUKTHI;

MP54. npuHuMaTth cedst, HOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPS5S5. npuHUMaTh MOTHBBI M @PTYMEHTBI IPYTUX JIFOACH IPH aHAIN3€E PE3yIbTaTOB JAEATEIbHOCTH;

MP56. npu3HaBaTh CBOE MPaBO U MPaBO JPYTUX JIOAEH Ha OINOKHY;

JIP1. cdhopMHPOBAaHHOCTh TpaXIAHCKOW TO3WIMKM OOYyYalomerocss Kak aKTHBHOTO U
OTBETCTBEHHOT0 YWJIEHa POCCUICKOT0 O0IIECTBa;

JIP6. yMeHue B3aMMOJEWCTBOBaTh C COLMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKLIMSMU ¥ Ha3HAUEHUEM;

JIP8. chopMHUpPOBAHHOCTH POCCHICKON TPAKJAHCKOW UJIEHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HapoOAy, 4YyBCTBA OTBETCTBEHHOCTH mepex PoauHo#, ropaoctu 3a cBOi Kpal, cBoro Ponuny, cBoit
SI3bIK U KYJBTYpPY, POILIOE U HACTOAIIEE MHOIOHAIMOHAIBHOTO Hapoia Poccum;

JIP9. 11eHHOCTHOE OTHOILIEHUE K IOCYJapCTBEHHBIM CHUMBOJAM, UCTOPHYECKOMY U NPUPOJHOMY
HacJeaulo, MaMATHUKAM, TpaaunusaM HapoloB Poccum, pnoctmxkeHusMm Poccum B Hayke, HMCKYCCTBE,
CIOpPTE, TEXHOJIOTUSX U TPYAE;

JIP11. oco3Hanne 1yXOBHBIX IEHHOCTEW pOCCHIICKOTO HApO/Ia;

JIP12. chopMUpOBaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOT'O TIOBEJICHHUS;

JIP14. oco3HnaHue TUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYHBOTO OYIYIIETO;

JIP16. scTreTnyeckoe OTHOIIEHUE K MHUPY, BKIOYas 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa U OOIIECTBEHHBIX OTHOIICHHUIA;

JIP17. cnocoOHOCTH BOCIIPUHUMATh pa3IMyHbIE BUJIbI HCKYCCTBA, TPAJAULIMU U TBOPUYECTBO CBOETO
U JPYTMX HApOJIOB, OIYIIaTh SMOLIMOHAIBHOE BO3JEHCTBHE NCKYCCTBA;
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JIP20. chopMHpPOBaHHOCTH 3JOPOBOTO U OE30IACHOT0 00pa3a KU3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO;

JIP21. motpeOHOCTh B (hU3MYECKOM COBEPILIEHCTBOBAHUH, 3aHATUSAX CIIOPTUBHO-0310POBUTEIHHOM
NEeSATENbHOCTBIO;

JIP23. roTOBHOCTB K TPYyly, OCO3HAHHE LIEHHOCTU MacTEPCTBA, TPY10JII00UE;

JIP25. uHTEepec K pa3nmuuHbIM chepaM MpoecCHOHAIBHON IeATEIbHOCTH, YMEHHE COBEpPIIATH
OCO3HAHHBIN BEIOOpP Oynyiel mpodeccuu 1 pean30BbIBATH COOCTBEHHBIC KIU3HEHHBIC TUTAHBI;

JIP26. TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPa30BaHUIO HAa MPOTSHKCHUHM BCEH
xu3H;JIP27.  chopMUpPOBAaHHOCTH SKOJIOTMYECKON KYJAbTYPHI, TOHHMMAaHUE BIMSHHUS COIHMAJIBHO-
HSKOHOMMYECKUX IPOLIECCOB HA COCTOSHUE MPUPOAHON M COIMAIBLHOM Cpelibl, OCO3HAHUE TI00aIbHOrO
XapakTepa 3KOJIOIHYECKHX Ipo0iIeM;

JIP30. yMeHue IPOrHO3UPOBaTh  HEOJArOMpUATHBIE  HDKOJIOTMYECKHUE  IOCIEeACTBUA
MPEINPUHUMAEMBIX JEHCTBUHM, TPEAOTBPALIATh UX;

JIP32. chopMUPOBAaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKd U OOIIECTBEHHOW NMPAKTHUKH, OCHOBAHHOTO HA JUAJIOTE KYIBTYp, COCOOCTBYIOLIETO OCO3HAHHIO
CBOET0 MECTa B MOJIUKYJIbTYPHOM MUDE;

JIP33. coBeplIEHCTBOBAHUE SI3BIKOBOM M UMTATENIbCKON KYJIbTYpPbl KaK CpeJICTBAa B3aUMOJECHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

JIP34. oco3HaHME LIEHHOCTH HAy4YHOW MAESTEIbHOCTH, TOTOBHOCTh OCYILIECTBIISTH MPOEKTHYIO M
HCCIIEA0BATENbCKYIO IS TENbHOCTh UHIUBUAYAIBHO U B TPYIIIIE;

ConepaHue NpaKTUUECKUX U JJAOOPaTOPHBIX 3aHATUI OPUEHTUPOBAHO Ha IIOATOTOBKY O0yYaroIuXcs K
OCBOCHHIO TPO(ECCHOHATPHOTO MOAY/S TPOTPaMMbl TOATOTOBKH CIICIUAINCTOB CPEIHETO 3BEHa II0
CIIELIMAILHOCTY U OBJIAJICHUIO HPOPECCUOHANbHBIMU KOMNEMEHUUAMU:

IIK 3.1 IlpoBOoAMTh THIIOBBIE pacdeThl MpU O(GOPMIIEHHH TEXHOJOTUYECKOH MOKYMEHTAllMd Ha
TUIPaBIMYECKHAE U THEBMATUUECKNUE IPUBO/BL, YCTPOUCTBA U CUCTEMBI.

A Taxxe pOpMUPOBAHUIO 0OU4UX KOMNEMEHUUIL:

OK 01 Bri6upath crocoObl pemieHus 3a1a4 npoeCCUOHATBbHON AEATENbHOCTH MPUMEHHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 02 Hcnonb30BaTh COBpEMEHHbIE CPEICTBA MOMCKA, aHAJIM3a U UHTEPNPETaluu UH(OpMAIMU U
MH(OPMAaLIMOHHBIE TEXHOJIOTUH JJIs1 BBIIIOJTHEHMS 3a/1a4 MPOPECCUOHANBHOMN JA€ATeIbHOCTU

OK 03 IInaHnupoBath U peaqnu30BbIBaTH COOCTBEHHOE MPO(PECCHOHATBHOE U JIMYHOCTHOE Pa3BUTHE,
MpeNNPUHUMATEIBCKYIO JESATENIbHOCTh B MPO(ECCUOHANBHON cepe, UCTI0Nb30BaTh 3HAHUS 110 MPaBOBOM
1 (MHAHCOBOM IPAMOTHOCTH B PA3IMUHBIX )KU3HEHHBIX CUTYaIUAX

OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/Ie

OK 05 OcymecTBiusaTh YCTHYIO U NHCbMEHHYIO KOMMYHMKAIMI0 HAa TOCYJapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ yueTroM 0COOEHHOCTEN COLIMANIBHOTO U KYJIbTYPHOI'O KOHTEKCTa

OK 06 IIposBiasATh TIpakJaHCKO-NIATPUOTUYECKYIO IIO3ULHI0, IEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHHE Ha OCHOBE TPAJULIMOHHBIX POCCHUICKUX TyXOBHO-HPABCTBEHHBIX LEHHOCTEN, B TOM YHCIE C
Y4ETOM TapMOHHU3ALUN MEXHALMOHAIBHBIX M MEXPEIUTMO3HBIX OTHOIICHUN, NPHUMEHATH CTaHAApThI
AHTUKOPPYIIIMOHHOTO TIOBEJICHUS;

OK 07 CopeiicTBOBaTh COXpPAHEHUIO OKpYXKalOIIeH Cpeibl, pecypcocOepereHHI0, MPUMEHSThH
3HaHHUA 00 M3MEHEHHM KiuMaTa, IPUHIMIBI OepeKIMBOr0 MPOU3BOJACTBA, F((HEKTUBHO AEHCTBOBAThH B
Ype3BbIYAIHBIX CUTYaIUAX

OK 08 Mcnonb3oBaTh cpeAcTBa GU3NUECKON KYIbTYpHI ISl COXPAHEHUS U YKPEIIEHUS 310POBbSI B
nporecce MpohecCHOHATBHONW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOTO YpPOBHS (U3NUECKOM
MOATOTOBJIEHHOCTH

OK 09 ITonp3oBarbest mpoecCHOHATBHON JOKYMEHTAIMe Ha rocyJapCTBEHHOM M MHOCTPAaHHOM
SI3BIKaX.



BrinonHenue npakTHYecKux padoT Mo yueOHO! AuciurinHe «MaTemMaTruka» HalpaBiIeHo Ha:

- 000011eHHE, CUCTEMATU3ALUIO, YIITyOJIeHUe, 3aKpEIUIEHUE, pa3BUTHE U JETAIN3ALMIO TOJTyYEHHbIX
TEOPETUYECKUX 3HAHUN 110 KOHKPETHBIM TEMaM Y4eOHOM IHUCLUIUINHBI;

- (hopMUpOBaHME YMEHHUH NPUMEHATH IMOJYyYCHHbIE 3HAHUS Ha MPAKTHKE, pealu3allio €AMHCTBA
MHTEJUIEKTYAJIbHON U ITPAKTUYECKOU JEATENbHOCTH;

- (hopmMHpOBaHHE U pa3BUTHE YMEHHH: HaOIOAaTh, CPAaBHMBATh, COIOCTABIATh, AHAIM3UPOBATH,
Je7aTh BBIBOABI M OOOOIIEHHS, CAaMOCTOSTENBHO BECTH MCCIEIOBAHMS, IOJIb30BATHCS PA3THUYHBIMU
IIpreMaMU U3MEpeHUil, opopMIIATh pe3ynbTaThl B BUAE TaOJIMIl, CXeM, IpauKOB;

- Ppa3BUTHE UWHTEIUIEKTYaJbHBIX yMEHUH y OyAymuxX CHENHaIMCTOB: AHAJTUTHYECKHX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIP.;

- BBIPAaOOTKY MPH PEIIEHUH MTOCTABICHHBIX 337a4 MPO(eCcCHOHANTBHO 3HAYUMBIX KauyeCTB, TAKUX KaK
CaMOCTOSITEIIbHOCTD, OTBETCTBEHHOCTb, TOYHOCTh, TBOPYECKAsI HHUIIUATHBA.

[IpakTuyeckue 3aHATUS IPOBOLATCS B paMKax COOTBETCTBYIOIIEH TEMBI, IIOCIE OCBOCHUS
JMAAKTUYECKUX €ANHHUL], KOTOpbIe 00eCIIeUMBatOT HAIMUME 3HAHUH, HEOOXOANMBIX /ISl €€ BBIITOJTHEHUS.
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2METOIUYECKHUE YKA3AHUSA

Tema 1.1 PazBurHe NOHATHSA 0 YHCJIE

IIpakTuyeckoe 3ansaTue Ne 1
ApudmMernyeckue AeliCTBUSA HAI 1eCTBUTEIbHBIMU U KOMILJIEKCHBIMU uncjaaMu. [Ipudan:keHnblie
BbIYHCJIEHUS

Heas paGorbl: O0OOHUT, M CHCTEMAaTU3UPOBATh 3HAHUSA, YMEHHUS W HABBIKA BBHITIOJHCHUS
NEHCTBUM ¢ JEHCTBUTENLHBIMUA U KOMIUICKCHBIMU YHCIAMH, TPUOTMKCHHBIX BEIYACIICHHA.

Boinosinenue padorsl cnocod6cTByeT (POPMUPOBAHNIO:

OK 01 Bpeibuparp ciocoObl perieHus 3aj1a4 npo(ecCHOHaTbHON AeATENPHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02 Mcnonb3oBaTh COBPEMEHHBIE CPE/ICTBA TIOUCKA, aHANIM3a U MHTEPHpeTaluu uHpopMauu u
WH()OPMAIMOHHBIC TEXHOJIOTUH JJIs BEITIOTHEHHMS 3a/1a4 MPOPECCUOHATLHON e TeIbHOCTH;

IIK 3.1 IlpoBoauTh TUMOBBIE pacdeThl MpU OMOPMICHHUH TEXHOJOTHYECKON JOKYMEHTAllMM Ha
TUAPABINYECKHUE U ITHEBMATUYECKHE TPUBO/IbI, YCTPONUCTBA U CUCTEMBI.

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

3ananue

1. Pemute 3amauu:

a) bpuraga crmecapei-TuIpaBIUKOB TOYYHJIa 3aady KalUTAIBHOTO PEMOHTa TPYOONpOBOAa, B
X07le KOTOpOH MM HEOOXOJMMO 3aMEHUTh 2,5 KM TpyObl B JieHb. B mepBblil 1eHb OHM 3aMEHWIN 2 KM
TpYyOBI, @ BO BTOpOH JIeHb - 3 kM. Haliaute mpoleHT BhINOIHEHNS HOPMBI B IIEPBBIM U BTOPOH JI€Hb.

6) B uexe paborator 20 paGouux, u3 HuUX 8 ciecapel-ruapaBiaukoB. Kakoil MpoleHT OT Bcero
qrcia paboyux 11eXa COCTABISIOT ClIeCApU-THAPABINKH?

B) PaGoumii 1eHb MOHTa)XHHUKOB TH/PABIMUYECKOr0 OOOpPYIOBAHUS YMEHBIIMJICS ¢ 8 4yacoB A0 7
yacoB. Ha CKOJIbKO NPOLEHTOB HY)XKHO MOBBICUTH IMPOU3BOAUTENBHOCTh TPYAd, YTOOBI NPU TEX K€
paclieHkax 3apaboTHas miaTa Bo3pocia Ha 5%7?

2. Brrunciire:

a) 22435
4 4
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ZZ=4‘_i,

Haiitu:
a) Zq + Zy;
0) 21 — Zy;
B) Z1 * Zy;
1) 21/7;
n |zl
Iopsiaok BbINOIHEHUS PA0OTHI:

BHuMaTenbHO 03HAKOMBTECh C YCJIOBHEM 3aJilaHus.

[Tonb3ysick CBOMMH LIKOJIBHBIMU 3HAHUSAMH (B ClIy4yae 3aTpyJHEHUS BOCIOJB3YHTECH CIIPABOYHBIMU
MaTepHragaMu), BHIIOJHUTE 3a1aHUE

3aganue Nel
2 1 2+1 3
A
2 ;=5 =71
1 1 11 2 2.
3) 3:+4:=0++(3+5)=7+2=75
2 1 2 1 1 1
9 32-12=6-D+(3-)=2+1=25
5 L.3_7.t_ 74 _71_7
121.4 212 lf 312.311'3 -31391 3
6) 2333 =T'H s "¢ 5
2 1 2 1 6+ 11
) 32+143=G+10)+(3+3) =17+ =172,
3aganue Ne2

[Mpumep. Haiitu (8+1):(2-3i).
8+i
Pemenue. [lepenuiem 3To OTHOIIIEHHE B BHJIE APOOU: Py
YMHOXHB, €€ YUCITUTEIb ¥ 3HAMEHATe b Ha 2 + 3i U BBINIOJIHKUB BCE MPEOOPa30BaHUS, TOTYIHM:
(8+i)(2+3i 134261 .
243D =1+2i
(2-3i)(2+30) 13

(I)opMa NnpeacTaBjJdceHUs pe3yjabTaTa: BhIIIOJTHECHHOC 3a/IaHNE

Kpurepun onenkn:

Ouenka "oTJM4YHO'" BBICTABISETCA, €CIIM PadOTa BHITIOJHEHA B MOJTHOM 00BEME C COOJI0IEHHEM
HE0OXOIMMOM TOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIIMCH U BBIYUCIICHHUSI.

Ouenka ''Xopomo" BBICTaBISETCSA, €CJIHU BBIMOIHEHBI TpPeOOBaHUS K OICHKE "OTIWYHO", HO
JONYIIEHBI 2-3 HeJo4YeTa.

Ouenka '"yI0BJIETBOPUTENbHO'" BBICTABISCTCSA, €CIM pabOTa BBINOIHEHA HE TOTHOCTHIO, HO
00BEM BBITTOJTHEHHOW YaCTH TAKOB, YTO TIO3BOJISIET TIOYYUTh MPABHIIbHBIC PE3YJIBTATHl U BHIBOJBI; B XOJI€
MpOBeIeHUS pabOTHI ObUTH TOMYIEHb! OLITHOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM pabOTa BBHIMIOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIeaTh MPABUIHHBIX BHIBO/IOB.
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Tema 1.1 PazBurTHe NOHATHSA 0 YHCJIE

IIpakTnueckoe 3ansaTHe Ne 2
Pemienne npuK/IaJHbBIX 32124 HA MIPOLECHTbI

He.ﬂb paﬁoTbI: O606H_[I/ITB U CUCTEMATHU3UPOBATh 3HAHHA, YMCHHSA W HABBIKW IIPHU BBIIIOJHCHHUU
IMPOLUCHTHBIX BBIYHCIICHHI

Boinosinenue padorsl cnocodcTByeT OpMUPOBAHUIO:
OK 01 Bpeibuparp ciocoObl perieHus 3aj1a4 npodecCHOHaIbHON AeATENPHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 02 Hcnons30BaTh COBPEMEHHBIE CPEJCTBA MOMCKA, aHAIM3a U MHTEPIIPETAIIMd HHHOPMAIUU U
nH(OPMAIIMOHHBIC TEXHOJIOTUH JJIsI BEITIOTHEHHMS 32/1a4 MPOPECCHOHATBHOMN JIEITeIbHOCTH;
IIK 3.1 IlpoBoauTh THUMOBBIE pacyeThl NMPH O(DOPMIICHHMH TEXHOJIOTHYECKOW ITOKYMEHTAllUd Ha
TUAPABINYECKUE U THEBMATUYECKUE TPUBO/IBI, YCTPOMCTBA U CUCTEMBI.

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHus, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKTDBI J'IeKI.[PIfI.

3aganue

1. Haunor Ha goxonsl coctaBnseT 13% ot 3apaboTtHoii mnaTsl. [locie yaepxanus Hamora Ha 10XObI
paboumii MONy4rs1 32 BBIIOJHEHHYIO padboty 16530 pyouseir. Ckoimbko pyOJiel COCTaBISIET CTOMMOCTH
BBITIOJITHCHHOU PaOOThI?

2. B uHTepHET-MarasmHe MOXKHO 3aKa3aTh JETAM C JOCTaBKOH, IMPH 3TOM CTOMMOCTH JOCTAaBKH
cocraBisieT 7% oT croumoctu 3akasa. [Ipeanpusitue genaet 3aka3 netaneit Ha cymmy 60000py6uneit, mpu
3TOM moJiydaeT cKuaKy 15% Ha onToBbli 3aka3. KakoBa OyneT cTOMMOCTb JOCTaBKH 3TOTO 3aKa3a?

3. Komuccus 3a mexx6aHKOBCKUH niepeBoJ] cocTaBisieT 1,5% oT cymMsbl nepeBoja, Ho He MeHee 100
pyO6neit. KakoBa OyneT komuccus 3a Mexx0aHKoBCckHit mepeBoj; cyMMbl 50 000 pyOmeit?

4. 25% y4yacTHUKOB KOHKYypca Hpo¢eCCHOHAIBLHOIO MacTepcTBa MPOIUIM B MONy(UHAN, U3 HUX
10% oxazanucy B (puHane. CkoJbKO ObUIO YYaCTHMKOB KOHKYpCa, €Ciau (UHATUCTAMH OKa3ajlucCh &
YeJnoBeK?

5. 3a HECBOEBPEMEHHOE BBINOJTHEHUE JIOTOBOPHBIX O0S3aTENICTB COTPYAHUK Jnmaercs 25%
MECSIYHOTO OKJIaJia M, KpOME TOro, 3a KaXAblil MpOoCpoueHHbIH Mecsl K mrTpady npubasnsercs 5%
MecsuHoro okiaaa. Oknan corpyannka 20000 pyosieil. B kakoM pazmepe oH J0MKEH 3araTUuTh mrpad
IIPU HapyLIEHUH CPOKOB Ha 5 MecsLeB?

ITopsinok BbINOJIHEHHUS PadOTHI:

BHuMarenbHO 03HAKOMBTECH C YCIOBHEM 3aJaHUSA.

[Tonb3ysick TONyYEHHBIMU 3HAHUSMHU (B ciy4yae 3aTpyJHEHHUS BOCIHOJB3YHTECh CIHPABOYHBIMU
MaTepHuajiaMH), BHIIOJHUTE 3aaHue.

OauH mpoueHT — 3TO OAHA coTas A0 4Ynciaa. MaTeMaTMYeCKMMM 3HaKaMu OJUH IPOLEHT
3anuceiBaeTcs Tak: 1%.

Ompenenenre OJHOTO MPOLIEHTA MOXXHO 3amucarth paBeHctBoM: 1% = 0,01 * a 5%=0,05,
23%=0,23, 130%=1,3 u T.1.

Kak naiitu 1% ot uncna? Pa3 1% 310 ogHa coTtas 4acTb, HaJo 4yncio paznenuts Ha 100. [lenenue
Ha 100 MmoxHO 3amennTh yMHOXkeHHEeM Ha 0,01. [ToaTomy, uToObI HaliTu 1% OT JAaHHOTO YHCIIAa, HYKHO
yMHOXUTH ero Ha 0,01. A eciu HykHO HaiiTu 5% OT 4Kciaa, TO yMHOXKaeM AaHHoe uucio Ha 0,05 u 1.1.
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3agava. MarasuH 3aKkynaeT yIjOTHUTENIH ruapoodopynoBaHus nmo ontoBoi nene 110 pybmeit 3a
HTYKY ¥ Tpoaaer ¢ HaneHkoil 30%. Kakoe Hanbosnbliee 4uciao TakuX YIUIOTHUTENEH MOKHO KYNHUThH B
sToM MarasuHe Ha 1200 pyOueii?

Pemenue.
1) OrnpezernsaeM HalIGHKY Mara3uHa:
30% =0,3;
110 - 0,3 =33 py0. HarleHKa
2) OmnpenensieM pO3HUYHYIO LIEHY YIUIOTHUTENCH !
110 + 33 = 143 py0. po3HHUHAas IIeHA
3) OmnpenensieM KOJIMYECTBO YIIOTHUTENEH
1200 : 143 = 8 (ocr. 56)
Otger: 8

3anava: 3a HECBOEBPEMEHHOE BHITIOJHEHHE IOTOBOPHBIX 0053aTE€IbCTB COTPYAHHUK JIMIIACTCS
25% Mecs9HOTO0 OKJIa/Ia U, KpOME TOT0, 33 KaXKIABIH IPOCPOYCHHBIN MecsIl K mTpady npudasmsiercs 5%
MecsiyHoro oknana. Oxnan corpyanuka 20000 pybneit. B kakom pa3zmepe OH JODKEH 3ariaTUTh mTpad
MIpU HApYIICHUU CPOKOB Ha 5 Mecs1eB?

Pemenue.

I)IIepBonauanbno mrpad corpyanuka coctasisut 661 20000*0,25=5000 pyoiiei.

2)Kaxnerii Mecsiny mrpad yBenmuuuBaetcs Ha 20000*0,05=1000 py6ieid, T.K. COTpYIHUK HAPYIIHI CPOKH
Ha 5 Mecs1es, To k mrpady nodasst 1000*5=5000 pyoueii.

3)Brruncinum okoHvatenbHyto cymmy mmrpada 5000+5000=10000 py6iieii.

Otser._Cotpyanuk Boimuiatut 10000 pyomeii.
®opma npeacTaBieHUs pe3yJabTaTa: BHIIOJHEHHOE 33JaHNe

Kpurepun onenkn:

Ouenka "oTJM4YHO'" BBICTABISETCA, €CJIM PabOTa BHITIOJIHEHA B TTOJIHOM 00BEME C COOII0IEHUEM
HEOoOXOIMMOM TOCTENOBATENbHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIIMCU U BEIYUCIICHHA.

Ounenka ''xopomo" BBICTaBISIETCSA, €CJIHU BBIMOIHEHB TpeOOBaHUS K OICHKE "OTIWYHO", HO
JOTYIIEHBI 2-3 HeloYeTa.

Ouenka '"yI0BJIeTBOPUTENbHO'" BBICTABISETCSA, €ClIM paboTa BBHINOJIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJTHEHHOM YaCTH TAKOB, YTO MO3BOJISIET TIOJYUYUTh MPABUIIbHBIE PE3YJIBTATHI U BHIBOJBI; B XOJI€
MpOBe/IeHUs pabOTH! ObUTH TOMYIEHbI OLIHOKH.

Ouenka '""Hey10B/JIeTBOPUTENbHO' BBICTABISETCS, €CIM pabOTa BBIMOJHEHA HE TMOJHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPABUIHHBIX BHIBO/IOB.

Tema 1.1 PazBuTHe NOHATHSA O YHCJIE

IIpakTuyeckoe 3ansaTue Ne 3
Pemenue panoHaJIbHbIX YPABHEHHUH U CHCTEM YPaBHEHUM

Heas padorbi: OGOOIIMTH W CHUCTEMATU3UPOBATh 3HAHUS, YMEHHUS YYaIMXCS NPH PELICHUU
JIMHEWHBIX U KBaJPATHBIX YPAaBHEHHUI, CHCTEM YPABHEHUM.
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Boinosinenue padoTsl cnocodcTByeT GOpMUPOBAHUIO:
OK 01 BreiObupars cmocoObl pemeHus 3amad mpodecCHOHATBLHON JESITEIIBHOCTH MPUMEHUTEIBHO K
Pa3JIMUHBIM KOHTCKCTAaM;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEACTBa IMOWCKA, aHAlW3a M HHTEpHpeTanud UHGOpMaluu u
nH(OPMAIIMOHHBIC TEXHOJIOTUH JJIsI BEITIOTHEHHMS 32/1a4 MPOPECCHOHATBHOMN JIEITeIbHOCTH;

3ananne

1. PemnTh ypaBHEHUS:

a) x—1)+6=2—-0Bx—-1);
5) x4L1 _ 1+22x;

B) —;x2+8=0;

r) 2x%+4x =0;

n) 2x2+3x—-5=0;

e) x2+8x+15=0;

%) x* —2x% —8 = 0;

2
) S5 =0
x _i_
n) 292c—3_x’
xX“—2x 2x-1 _ .
K) x-1  1-x =3
2. Pemmre cucrembl ypaBHEHUI:
3x—-15y =16,
a)
2X+y=2
y+2x=6,
2 2 _q’
6) 3X°—-y° =8
5+9—1=o,
B) {X Y
2Xx+y-2=0

ITopsinok BbINOJHEHHS PadOTHI:
[Tpu pemieHny ypaBHEHUN UCIIONB3YIOTCS CIIEAYIOIINE MTpaBUiia Ipeo0pa3oBaHus  ypaBHEHUH B
PaBHOCUJIBHBIE:
a) Kakoil- 1100 uJjeH ypaBHEHHMsS MOXHO MEPEHECTH M3 OJIHOM €ero 4actu B JAPYILYyl0 C
IIPOTUBOIIOJIOKHBIM 3HAKOM;
0) 00e yacTH ypaBHEHHUsSI MO>KHO YMHOXXHUTb WJIU Pa3/IeIUTh HA OHO TO K€ YHUCIIO0, OTJIUYHOE OT
0.

KpaTkune TeopeTnuecknue CBEACHMUS:
Pemenue ypasuenuit |-1l crenenu ¢ ogHol nepeMeHHOM

-b . . .
ax+b=0,(x= —.a# 0) — nuHeitHOe ypaBHeHHE | cTeneHu ¢ OHOM nepeMeHHON

ax? + bx + ¢ = 0 (a # 0) — ypaBHenue || crenenu ¢ onHOI MepeMeHHO}A.
1. Onpenenuth BUJ YpaBHEHUS W CIIOCOO €ro PEeIIeHHs.
2. Ecnu ypaBHeHHE TpoOHO-palioHaTbHOE, TO HAUTH OOIIMiA 3HAMEHATeNh BCEX IPOo0ei, KOTOphie
BXOJISIT B ypaBHEHHE.
3. YMHOXUTH 00€ 4acTH ypaBHEHHsI Ha 001Ul 3HAMEHATEITh.
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4. PemuTh MOJIy4CHHOE 11E€JI0€ YPaBHEHHUE.
5. TlpousBecTu MpPOBEPKY KOPHEH, W MUCKIIOUNUTh T€ M3 HUX, KOTOPBIC OOpaIIaloT B HYJIb OOUTUI
3HAMEHATEb.
Pemim ypaBHeHUs:
a) (Bx+1)? + (4x — 1)%? = (5x — 2)*
PackpoeM ckoOKM, IpuMeHss (GopMyJIbl COKpaleHHoro ymHoxenus (a + b)?u  (a — b)?
9x% +6x + 1+ 16x* —8x + 1 = 25x% — 20x + 4
9x2 +6x+1+16x*—8x+1—25x2+20x—4=0
[TpuBeaeM 1o100HBIC YICHBI, MOJYYHM

x 7 8
x—2  x+2  x2-4
Paznoxum x2 — 4 Ha MHOKMTENH M IIEPEHECEM BCE YICHBI yPaBHEHHUS B JIEBYIO 4acTh. IIpuBeaem
Ipobu K 00I1IeMy 3HaMEeHATeJIIo:
X 7 8 _
x—2 x+2 (x—-2)x+2)
x(x—2)—7(x—2)—8_0
(x=2)(x+2) B
x*+2x—7x+14-8
(x+2)(x-2) B
x> —5x+6 “o
(x+2)(x—2)
Jpo0Ob paBHa HYJIIO, KOTJa €€ YHCIUTENb PaBEH HYJIIO, 2 3HAMEHATEIh HE PaBeH HYIIIO, T.C.
x+2)(x=2)#0=>x#2,x +# =2
x> —=5x+6=0
D=25-24=1

0

5+1
xl —_ —
2
5—1 ,
x o —
2 2
Ho tak kak x # 2, ToX, = 2 — IOCTOPOHHUI KOPEHb, CIE€0BATEIBHO PEILICHUEM YPABHEHUS

Oynmerx; = 3
OtBer: x = 3

d)opMa NnpeacTaB/JdcHUs pe3yjabTaTa: BhIIIOJTHCHHOC 3a/JaHNEC

Kpurepun onenkn:

Ouenka "oTJH4YHO'" BBICTABIACTCSA, €CITM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOMI0IEHUEM
HE0OXOIUMOM TIOCTIEOBATENHPHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M aKKypaTHO BBIIOJHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

Ounenka ''Xxopomo" BBICTaBISETCS, €CIHU BBIMOIHEHBI TpPeOOBaHUS K OICHKE "OTIWYHO", HO
JONYIIEHBI 2-3 Hego4YeTa.

Ouenka '"yI0BJIETBOPUTEIbHO'" BBICTABISCTCSA, €CIM paboTa BBHIMOTHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJTHEHHOW YaCTH TAKOB, YTO TIO3BOJISIET TIOJYYUTh MPABHIIbHBIC PE3YJIBTATHl U BEIBOJBI; B XOJIE
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.
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OueHka '""Hey/10BJIETBOPUTEIBLHO'" BBICTABISETCS, €CIM Pa0OTa BBHIMOJTHEHA HE MOJHOCTHIO HITU
00BEM BBITIOJIHEHHOM YyacTH paboThl HE TTO3BOJISET ClIeaTh MPaBUIIbHBIX BHIBOJIOB.

Tema 1.1 PazBurHe NOHATHSA 0 YHCJIE

IIpakTuyeckoe 3ansitue Ne 4
Pemenue 3a1a4 Ha cocTaB/ieHHe YPaBHEHHH ¢ MPO(eCcCHOHATBHBIM COJIePKAHUEM

Hean padorei: O600IMTH M CHCTEMATH3UPOBATh 3HAHUS, YMEHUS YYAIIMXCS MPU PEIICHUH 3a/1a4
Ha COCTaBJICHUE YPaBHEHUH.

BoinosiHeHue padoThl cnoco0cTBYET (POPMUPOBAHUIO:
OK 01 Bribupats crocoObl pemeHust 3a1a4 npoeCCHOHATBHON AEATEIbHOCTH PUMEHHUTEIBHO K
Pas3IUYHBIM KOHTEKCTAM;
OK 02 HMcnonb30BaTh COBpEMEHHBIE CPECTBA NOUCKA, aHAIN3a M MHTEPIpETalud HHPOPMALIUU U
MH(OPMAaLMOHHbIE TEXHOJIOTUH JUIs BBIMOJIHEHU 3a/1a4 IPOpECCHOHATIBLHOM 1eATeIbHOCTH;
IIK 3.1 IIpoBOIUTH THUMOBBIE pacdyeThl NpU O(GOPMIICHUM TEXHOJOTUYECKOH NOKYMEHTAllMH Ha
I'MJIPABINYECKUE U THEBMATUYECKHUE IIPUBO/IbI, YCTPOICTBA U CUCTEMBI.

3aganue
Pemnre 3amaun:
1. PykaB BBICOKOr0 JaBJIeHUs JJIMHOM 3 METpa pa3pe3aly Ha JBe 4acTH TaK, YTO OJHA U3 HUX
KOpoue Jpyro# B /1Ba pa3a. Halinure [uiMHy KaKJ10M 4acTH.
2. JIByM ciecapsM-THpaBlIMKaM Obula nmopydeHa padora. Bropoit npuctynun k pabore Ha yac

¥ 9
ITIO37KC IICPBOIO. IIepes 3 gyaca nocie TOr0, Kak IEPBbIU MMPUCTYIIUIT K pa60Te, UM OCTAaJIOCh BBIIIOJIHUTD %

Bceil pabotel. [lo okoHYaHHH pabOTHI OKA3aJIOCh, YTO KaXKJbIH BBIMOJIHWUI MOJOBHUHY BCel paboThl. 3a
CKOJIBKO YacOB KaxIbli, paboTast OTAE€IbHO, MOKET BBITIOJIHUTH BCIO paboTy?

3. Ilepsblil pabounii 3a yac nenaeT Ha 5 Aeraneit 6osblie, 4eM BTOPOH, U BBIMOIHAET 3aKa3,
cocrosmui u3 200 neraneit, Ha 2 yaca ObICTpee, YeM BTOpO paboumii, BHIMOTHSIOIINM TAKOM K€ 3aKa3.
CkounbKo jieTasielt B yac JiesiaeT nepBblil pabounii?

ITopsinok BbINOJIHEHHUS PadOTHI:

BHuMaTeNnbHO 03HAKOMBTECH C YCIIOBHEM 3aJaHUA.

[Tonb3ysick TOMyYEHHBIMU 3HAHUSAMHU (B Cly4yae 3aTpyJHEHHUS BOCIOJB3YHTECh CIPABOYHBIMU
MaTepHuajiaMH), BBIIIOJHUTE 3a7aHue.

[Ton anrebpanyeckuM METOAOM pELICHMs 337ad MOHMMAeTcs TaKOH METOJ pelIeHus, Korjaa
HEM3BECTHBIC BEJIMYMHBI HAXOIATCS B pe3yJabTaTe PEHICHUS YPaBHEHUS WM CHCTEMBbl ypaBHEHHH,
COCTaBJICHHBIX IO YCJIOBHIO 3a/Ia4H.

[lpn pemenun 3amad  anreOpandecKMM METOJOM OCHOBHAS MBICTUTEIbHAS JEATEILHOCTh
COCPEJIOTAuMBAETCsl HAa MEPBOM JTalle PEUIeHMs 3a/aud: Ha pa30ope yCJOBHS 33aJaud M COCTaBJICHUH
YpaBHEHHI WM HEPABEHCTB IO YCIIOBHIO 331a4H.

BropeiM sTamom sBISETCS pelIeHHE COCTABIEHHOI'O YpPaBHEHHsI HJIM CUCTEMBbl YpaBHEHUH,
HEPaBEHCTBA WJIA CHCTEMBI HEPAaBEHCTB.

TpeTbuM BaXKHBIM 3TANlOM PELICHUS 3a]a4 SBJSETCS MPOBEPKA PEeIICHHs 3a/1a4i, KOTOpasi MPOBOIUTCSA I10
YCIIOBHIO 3a/1a49H.
3anauu Ha paboTy
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3agaun Ha paboTy pemaroTcs ¢ moMomuso Gpopmyel: A=p*t. 3neck 4 - pabora, t - Bpems, a
BEJIMYMHA ), KOTOPAs [0 CMBICITY SIBIISIETCSI CKOPOCTBIO pabOThI, HOCUT CIIEUAIIbHOE Ha3BaHUE —
MIPOU3BOIUTENIBHOCTD. OHA NOKA3bIBAET, CKOJIBKO PabOThI CAeNIaHO B eMHUILY BpeMeHu. Hampumep,
IIPO/IaBell B CyllepMapKeTe HaJyBaeT BO3IyIIHbIE MApUKU. KOTUYecTBO MIapuKoB, KOTOPbIE OH HAIYET 32
9ac — 3TO U €CTh €r0 MPOU3BOIUTEIBHOCTD.

[IpaBuna pemenus 3agad Ha padoTy.

1. A=p*t. U3 sroii popmyIbl Jierko HailiTu t uim p.

2. Ecnu 06beM paboThl He BaXKEH B 33/1a4€ U HET HUKAKUX JJAHHBIX, IIO3BOJISIOLINX €r0 HalTH —
pabota npuHumaetcs 3a enununy. [locrpoen nqom (onun). Hanucana kuura (oHa). A BOT €U peyb
UJET O KOJIMYECTBE KUPIUYEH, CTPAHUL] I TIOCTPOCHHBIX IOMOB — paboTa Kak pa3 v paBHA ITOMY
KOJIMYECTBY.

3. Ecnu tpyasTcst nBoe pabouunx (ABa SKCKaBaTopa, 1Ba 3aBOJIA...) — UX MPOU3BOJUTEIHLHOCTH
CKJIa/IbIBAIOTCSI.

4. B xauecTBe NepeMEHHOM X y100HO B35ITh UMEHHO MPOU3BOAUTEIHHOCTb.

3anava. Tpu Opurabl U3roTOBWIM BMecTe 266 netaneit. I3BecTHO, 4TO BTOpas Opuraaa
M3roToBUJIA JleTasiell B 4 pa3a Oosbllle, 4eM IiepBasi U Ha 5 ieTajiell MeHbllle, 4eM TpeTbsa. Ha ckosibko
netaneit Oobliie U3roTOBUIIA TPEThS OpUraaa, 4em rnepnasi.

Pemenue.

[TycTh MONIOKUTETHHOE YUCIIO X — KOJIMYECTBO JeTalieil, U3TOTOBJIEHHBIX BTOPOM OpHUragou, Toraa
nepBasi Opurajza u3roToBmia x/4 neranei, a TpeTbst — x+35 aeraneid. Bmecre Tpu Opuraa nu3rotoBuin 266
JeTaneil, COCTaBUM ypaBHEHHE:

xX+x/4+x+5=266
Ix/4=261
x=116

Bropas 6purana usroroBuna 116 geraneit, cnenoBarenbHO, epBas Opuraja U3roTOBUIIA JI€TaNleH, a
Tpetbss — 121 nerans. Takum oOpa3om, TpeThst Opuraga u3rorosmwia Ha 121 —29 = 92 neranu Gombie.

3amaua. [1epBeiit pabounii 3a yac nenaet Ha 10 meraneit 60bIIEe, YeM BTOPOM, U BBITIOJIHSIET 3aKa3,
coctosumii u3 60 neraneil, Ha 3 yaca ObIcTpee, YeM BTOPO paboUMid, BBITOTHSIOMINN TaKOH K€ 3aKas3.
CxoJbKO JieTajieit B 4ac JieJaeT BTOpo paboumii?

Pemenue.

[TycTh X — 4mcno AeTaneii, U3roTaBIMBaeMbIX ITEPBBIM pabounM 3a gac x> /(). torma x-10 —
YHCII0 AeTalel, U3rOTaBIMBaeMbIX BTOPBIM pabo4yMM 3a yac.

CocrtaBuMm TaOIUILy 1O JAHHBIM 3a1a4H:

[TpousBoauTenLHOCTH (1E€T/4) Bpewmst (u) O61nem padoT (zeT)
[lepBriit X 60/x 60
pabounit
Bropoit x-10 60/(x-10) 60
pabounit

Tax xak nepBslif pabounii cripaBisercs ¢ paboToil Ha 3 yaca ObIcTpee, COCTaBUM ypaBHEHUE:
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60) 60) —

- 60x — 60x+600
- — — — 4
x—10 x

e 3 & 3(xt—10x) = 600 =
alx—10) 3 [

x = —10,

x =20,

10 —200=0«

Kopenp —10 He MOAXOANT MO YCIOBUIO 3aa4H, CIICJ0BATEIBHO, IIEPBHI Pa00UYNil H3TOTABINBACT
20 neraneil B yac. 3HauuT, BTOpOil pabounii usrorasnusaer 10 geraneil B uac.
OTrset: 10.

®opma npeacTaBieHUs pe3yJbTaTa: BBIIOJIHEHHOE 33/1aHNE

Kpurepum ouenku:

Ouenka "oTJHYHO'" BBICTABIISCTCS, €CITU pabOTa BBIOJIHEHA B IMMOJTHOM 00BEME C COOIIOICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka ''Xopoio'" BBICTABISACTCSA, €CIU BBITIOJHEHBI TPEOOBAHHS K OIGHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka '"ya0BJIeTBOPUTENbHO'" BBICTABIAETCSA, €ClIM pPadoTa BBINOIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TAKOB, YTO IMO3BOJISICT IMOJTYYHTh MPABUIIBHBIC PE3YJIbTAThI U BBIBOJIBI;, B XOC
MPOBeICHUS pabOThI ObUTH AOMYIEHBI OIIHUOKH.

OueHka '""HeyI0BJIETBOPHUTEIbLHO'" BBICTABIISETCS, €CIM PA0OTa BBHIMOJTHCHA HE TMOJIHOCTHIO HITH
00BEM BBITIOJTHEHHOM YacTH pabOThI HE MTO3BOJIAET CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 1.1 PazBurue NoHATHA 0 YHCIIE

IIpakTnyeckoe 3ansaTue Ne 5
Pemrenue panmoHajbHbIX HEPABEHCTB

Henapr padorbl: [loBTOPUTH M 3aKpenuTh 3HAHWA W YMEHUS Yy4yallUuXcid MpH pellieHdun
palOHaIbHBIX HEPABEHCTB.

BeinosiHenue padoTsl cnoco0cTByeT (POPMUPOBAHUIO:
OK 01 BeibupaTth crnocoObl pemieHus 3a1ad NpopecCHOHATbHONW AESITEIbHOCTH HMPUMEHUTEIbHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpPEMEHHBIE CpEeACTBa IOWCKA, aHAIW3a W HHTEpIpeTaluu HHPOpMalUu U
MH(pOPMAaIMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHU 3a/1a4 PO EeCCHOHATBLHOM 1€ TeIbHOCTH;

3ananne

Pemnte HepaBeHCTBA:

1) 3x—(2x—7) <3(1+%); ) x+=2>3;

3 -z 4 427

5 x*+x-6<0; 6) x2+3x+2>0;
7) x%2<0,25; 8) 4-—x?<0;

9) x%2-8x>0; 10) x2? + 24x < 0;

11) x> —6x +9 < 0; 12) 25x2 —10x + 1 > 0;
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13) x(x — 1) (x —4) > 0; 14) (x+2)(x —5)(x+9) <0;

15) x(x — 2)(x = 5)? > 0; 16) x%(x + 1)(x — 6)? > 0;
17) (x+6)(x —2)3(x + 3)* = 0; 18) x%(x + 7)(x — 5)%(x + 8)3 < 0;
19) 22 < o; 20) D > o
(x-2)(x+4)? _ (F?+x)x=3) _ .
21) &2 22) EE D < o

ITopsinok BbINOJIHEHHS PadOTHI:

[Ipu pemieHnr HEPABEHCTB UCIIOJIB3YIOTCA CIENYIOUIME MpaBuia MpeoOpa3oBaHusi  HEPAaBEHCTB B
PaBHOCUJIbHBIE:

a) KaKoii- 1100 uJeH HepaBeHCTBA MOXKHO MEPEHECTH U3 OJIHOM ero

4acTW B JPYryl0 C IPOTHBOIIOJIOKHBIM 3HAaKOM, OCTAaBMB IIPH 3TOM 0e3 M3MEHEeHMs 3HaK
HEPaBEHCTBA;

0) ob0e yacTu HEpaBEHCTBA MOXXHO YMHOXKUTb WJIM Pa3feuTh HAa OJHO TO K€ IOJIOXKUTEIbHOE
YHCII0, OCTaBUB MPHU ITOM 0€3 U3MEHEHHS 3HAaK HEPaBEHCTBA;

B) 00€ 4acTH HEPaBEHCTBA MOYKHO YMHOXWTD WJIM Pa3/ie/IuTh HA OJTHO U TO € OTPULIATEIbHOE YUCIIO,
M3MEHUB IIPU 3TOM 3HAK HEPABEHCTBA HA MPOTUBOIOIOKHBIH

[lpy pemieHny cCHCTEM HEPaBEHCTB HY)KHO PEUIMTH KKJOE U3 HUX U BBIOpATh 00IIee perieHue.

Pemnm HepaBeHcCTBa.
7x—-1 2x-5 7
1. 5x — + >—
5 10

[IepeneceM Bce 4iieHBI B JIEBYIO YacTh U MPHUBEAEM K 00IEMYy 3HAMEHATelNt0. OOLIuil 3HaMeHaTeNb
10; Tak Kak 3HAMEHaTelIb HE COJCPKHUT IMEPEMEHHOW, TO B JaJIbHEHIIEM €ro MOXHO HE MHcaTh
(omycTUTB).

50x —5(7x —1) +2(2x—-5)—-7>0
50x —35x+5+4x—-10—-7>0

19x — 12 > 0
12
X~ 19

12
OTBeT: x € (—; 00)
19

2.5x — 2 — 3x? > 0 - KBaJpaTHOE HEPABEHCTBO YMHOKUM Ha (—1)
3x2 —5x+2<0

Haiinem KopHU ypaBHEHUS:
3x2—5x+2=0
D=25-24=1

541
Xy ===
5-1 2
2= T T3

I'paguxom Qynkuuu 3x2 — 5x + 2 = 0 spiserca napa6ona (puc.2), BETBH KOTOPOH HampaBJeHBbI
2
BBEpX, a TOUKH MepecedeHus mapadoisl u och OXo3tox; = 1ux, = 3
N3006pa3um reoMeTprUuecKu:

20



Tak kKak MBI perraeM HEPaBEHCTBO 3x2_5x+2<0, TO PEIICHHEM HEPaBEHCTBA OYIET MPOMEKYTOK
2
(nHTEpBANT)X € (5; 1)
2
OTBeT: x € (5; 1)

(I)opMa NpeacraBJC€Hus pe3yjabTaTa: BbIIIOJIHCHHOC 3a/JlaHHUC.

Kputepun ouenku:

Ouenka "oTJHMYHO'" BBICTABISACTCS, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0ICHUEM
HEO0OXOIMMOM TIOCTIEIOBATEIILHOCTH JCHCTBHI; B OTBETE MPABWIBHO M AKKYPaTHO BBIIIOJIHEHBI BCE
3aIllMCH U BBEIYUCICHHA.

Ounenka ''Xxopomo" BbBICTaBIISIETCS, €CJIM BBIIOJHEHBl TpPeOOBaHUS K OIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka '"yaoB/IeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM pabOTa BBIMOJHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MMO3BOJISIET MOJIYYUTh MPABUIbHBIC PE3YIbTAThl U BBIBOJIBI;, B XO/I€
MPOBEICHUS paObOTHI OBUTH TOMYIIEHBI OLITHOKH.

Ouenka ''Hey10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WITU
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISET CIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 1.2 @®yHKkuun u rpapuku

IIpakTnueckoe 3ansaTne Ne6
HccnenoBanue pynknmnii. CBoiicTBa THHEHHON, KBAAPATHYHOH, KyCOYHO-THHEHHOH H
APOOHO-THHelHOH QyHKIUIH

Heap padorepi: CrucremMaTH3upoBaTh 3HAHUS ydaluxcs, (OpMHUpPOBATh HABBIKM HCCIEAOBAHUSA
GbyHKIHi.

Boinosinenue padoTsl cnocodcTByeT GOPMHPOBAHMIO:

OK 01 Boi6upats crioco0bl penieHus 3agad npoeCCHOHAIbHONW NeSTENIbHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02 Vcnionb3oBaTh COBPEMEHHBIE CPE/ICTBA MIOUCKA, aHAJIM3a U UHTEPIpeTaluy UHpOopMaluu u
MH(pOPMAaIMOHHbIE TEXHOJIOTHH JUIs BBIMOJIHEHUS 3a/1a4 PO(eCcCUOHABHON 1eATeIbHOCTH;

OK 03 IlnanupoBaTh U pean30BbIBaTh COOCTBEHHOE MpodeccnoHabHOE U TMYHOCTHOE Pa3BUTHE,
IPEINPUHIMATENbCKYIO JeSITeIbHOCTh B PO ECCHOHATBHOM cdepe, NCIOIb30BaTh 3HAHUS 110 PAaBOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B Pa3IUYHbIX KU3HEHHBIX CUTYaIUX;

OK 04 D¢ dexTrBHO B3aUMOIeCTBOBATh U PabOTaTh B KOJJICKTHBE U KOMAaH/IE;

IIK 3.1 IlpoBoauTh TUMOBBIE pacdeTbl MpU O(GOPMIECHHUH TEXHOJOTHYECKOM JOKYMEHTAllUM Ha
TU/IpaBIMYECKHAE U THEBMATUUECKNE IPUBO/IBL, YCTPOUCTBA U CUCTEMBI.

3ananne
1) Haiigure 3Hauenust GyHKIMI B TOUKax
a)  f(x)=2x%-3x+1, x, =0,
X, =2,
x3 =-—1;
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a)
6)

fo) ==, x =1,
Xy = 0,
X3 = 6
2435
2) st dyukuuu f(x) = ZX;:L); ? naitmure:
f(x=2);
f(=x°);
1
£
3) Haiinure o6nacth onpeneneHust QyHKIIIA:
6 . — 7 .
a) y - x2-16’ 6) y - 25—x2’
B) y =vVx2 —3x + 2; r) y =vVx? +4x —12;
1
= N 3
) Y= s e) y = /—49_x2.
4) Uccnenyiite GpyHKIMHA HA YETHOCTD:
a) y=x%+2x*+1,; 0) y = 2x7 — 4x3 + x;
B) y =5 —3x3; r) y = 2%+ 27%,
=2X _)~X: —3x2%+1
N Y=o O y=a
__x . — 2.5 _ 9.3
xK) Y=o 3) y =3x>—2x° +4x + 3.
5) Hccnedyime gpynkyuu, 3a0annsvle cpaguuecku, Ha 4eMHOCHb:
a) 0)
r)
1) e)
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IHopsinok BbINOJIHEHHUS PA0OTHI:

1) Haiigure obnacts onpenenenus GyHKINU.

Jis HaxoXIeHHs MPOMEKYTKOB 3HAKOMOCTOSHCTBA HAMAWTE TOYKU IEPECeYEHHUs] C OChIO
abcuucc, pemuB ypaBHenue y=0. HalinmeHHble KOpHH paccTaBbTe Ha ocu OX B MOPSJIKE BO3pACTaHUS U
HaWAUTE 3HAK PYHKIIMH HA KaXJI0M M3 OTy4YEeHHBIX HHTEPBAIOB. 3alUIIUTE PE3YIbTaT.

2) Haiinure oGnactb onpenenenns QyHKIuu. Y O0eauTech, YTO OHa CUMMETPUYHA.

1.3amenure aprymMeHT QyHKUHH X Ha "-x". IloacraBbTe 3TOT aprymeHT B
(GyHKIMOHATIBHOE BBIPAKCHHUE.

2.Y1pocTuTe BhIpakeHHUe.

3.Takum 00pa3oM, BBl MOIYYMIH OJHY U Ty K€ (YHKIHIO, 3alIMCAHHYIO JUII apryMEHTOB
"x"u"-x". [TocMoTpuTe Ha ABE ATH 3aIUCH.

Ecin y(-x) = y(x), TO 3TO yeTHas QyHKLUS.

Eciu y(-X) =- y(X), To 3T0 HeueTHas PyHKIIHS.

Ecnu ke mpo QyHKIMIO HENb3sl CKa3zaTh, uTo Y(-X)=y(X) win y(-X)=-y(X), TO MO CBOWUCTBY
YETHOCTH 3TO PyHKIHMS 0011ero Buaa. To ecTh, OHA HE SIBISETCS HU YETHOM, HU HEYETHOM.

4. 3anumure caelaHHbIe BAMH BBIBOJIBI.

3) Haiinute obnacte ompeneneHuss QYHKIMKW W HYTU (QYHKIMH, €Cid OHU ecTh. Mccrmemyiite
(GYHKIIIO HA MOHOTOHHOCTh Ha TIOJyYCHHBIX HHTEPBAJIAX.

Oyukmus F(X) HaspiBaeTcs Bo3pacTaromiel Ha oTpeske [a,0] , ecnu amst MOOBIX ABYX TOYEK Xi U
X2 w3 [a,b] cnpaBemmBo HepaBencTBO F(X1)<F(X2) , Korma xi< Xjz.

Oyukuus F(X) Ha3biBaeTcs yObiBaromiei Ha oTpeske [8,0] , ecnu asist MOOBIX IBYX TOUCK X1 H X2
u3 [a,b] cnpaBemmuBo HepaBeHcTBO F(X1)>F(X?), KOrma x;< X» .

x%-1

Uccnenosars Gpynkunio f(x) =

X
Pemenne

O6iacts onpenenenus yHkiwu D (f) = (—o0; 0) U (0; +0).
(—x)?—-1 x*-1_  x*-1

f(=x) = === —f()

—x —x x
f(=x) = —f(x) =>dyuxuus f (x) sABIACTCA HEYETHOM.

d)opMa NpeacTraBJdeHUs pe3yjbTaTa: BhIIIOJTHEHHOC 3a/IaHHUE.

Kpurepun onenkn:

Ouenka "oTJHYHO'" BBICTABIACTCA, €CITM padOTa BHITIOJIHEHA B MOJTHOM 00BEME C COOIOIEHUEM
HEO0OXOIMMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

Ouenka ''xopomo" BBICTaBISETCS, €CIIM BHINOTHEHBI TPeOOBaHUS K OIEHKE "OTJIMYHO", HO
JONYIIEHBI 2-3 Hego4YeTa.

Ouenka '"ya0BJIeTBOPUTEIBLHO' BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
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00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MTPABWIIBHEBIE PE3YNIbTATHI M BHIBOJIBI; B X0OJI€
MPOBEACHUS PAaOOTHI OBUTH JOTYIIEHBI OIITHOKH.

Ouenka '"Hey/10BJIETBOPHUTEILHO'" BBICTABISETCS, €CIM Pa0OTa BBHIMOJTHEHA HE MOJHOCTHIO HITU
00BEM BBINIOJIHEHHOM YacTH paboThl HE TIO3BOJISET ClieaTh MPaBUIbHBIX BHIBO/IOB.

Tema 1.2 @®yHKkuun U rpauku

IIpakTHyeckoe 3anATHE N7
IHocTpoenue u yrenue rpapukoB GyHKUUMN

Heab padorsr: CucremMarn3upoBaTh 3HAHHUSA y4aluxcs, (GOpMHpPOBAaTH HABBIKM HCCIIEIOBAHUS
GbyHKUIMH ¥ TOCTpOeHUs rpauKOB, HCCIEIOBAHUS TPAQHUKOB MPOU3BOJICTBEHHBIX IPOLIECCOB.

Boinosinenue padorsl cnocodcTByeT opMUPOBAHUIO:

OK 01 Bsi6upats crocoObl pemeHus 3a1a4 npoecCHOHAIbHON AEATeIbHOCTH IPUMEHHUTENbHO K
Pa3IMYHbIM KOHTEKCTaM;

OK 02 Hcnonb30BaTh COBPEMEHHbIE CPEICTBA MIOMCKA, aHAJIM3a U UHTEPIPETaluu UH(OpMALMU U
MH(POPMAIIMOHHBIE TEXHOJIOTHH IS BBITIOIHEHUS 3a/1a4 TPO(PECCUOHATBLHOM e TebHOCTH;

OK 03 IlnanupoBath U peaqnu30BbIBaTh COOCTBEHHOE MPOPECCUOHATIBHOE U JTMYHOCTHOE Pa3BUTHE,
PEINPUHIMATENBCKYIO JeSITeIbHOCTh B IPOPECCHOHATBHON cdepe, UCIOIB30BaTh 3HAHUS 110 TIPABOBOM
1 (MHAHCOBOM I'PaMOTHOCTHU B Pa3JIMUHBIX )KU3HEHHBIX CUTYallUsX;

OK 04 DddexTrHBHO B3aUMOICCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.

IIK 3.1 ITpoBOoauTh TUMOBBbIE pacdyeTbl NpU O(GOPMICHUU TEXHOJOTMYECKOH NOKYMEHTalud Ha
TUIpaBIMYECKHUE U THEBMATUUECKHE IPUBO/IbL, YCTPOUCTBA U CUCTEMBI.

3ananne

1. Ha rpaduke m3oOpaxkeHa 3aBUCUMOCTb KPYTSILEr0 MOMEHTa JABMraTeisl OT Yuciia 000pOTOB B
MuHyTy. Ha ropusoHTaspHOM OCH OTMEUEHO 4YHUCIO OOOpPOTOB B MMHYTY, Ha BEPTHUKaIbHOW OCH —
KkpyTaumuii MomeHT B H-M. [lonb3ysach rpagukom, HocTaBbTe€ B COOTBETCTBHE KaX/10My MHTEpBALy YHCIIa
000pOTOB B MUHYTY XapaKTEPUCTUKY KPYTALIEr0 MOMEHTA Ha 3TOM HHTEpBAJIE.

140
120
100
80
60
40
20
0

0 1000 2000 3000 4000 5000 6UUU—
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HHTEPBAABI BPEMEHH
A) 0-1500 06./MuH.

B) 1500-2000 06./MmuH.
B) 3000-4500 06./muH.

I') 4500-5000 06. /MuH.

XAPAKTEPHCTHKH

1) npu yBeAHMYEeHUH YHUCAA 0DOPOTOB KPYTSIIHIA
MOMEHT pacTéT, HO He npeBeimaeT 20 H-m

2) Ipyu YBEAMYEHHUH YHUCAA 000POTOB KPY TSN
MOMEHT HE MEHSEeTCS

3) npu yBeAu4eHHUH 4YucAa 0DOPOTOB caMblit
OBICTPEII POCT KPYTSIIEr0 MOMEHTA

4) npH YBEAHYEHUH YHCAA 000POTOB KPY TSI
MOMEHT IajlaeT

B tabauie nox kaxmoi OYKBOM YKaKHTE COOTBETCTBYIOIIUN HOMED.

A|B|B|T

2. I[aBJ'ICHI/Ie pa6oqel71 KHUIAKOCTH TI'HMAPABINYCCKOIO 060py,HOBaHI/I${ B 3aBUCUMOCTH OT BpPCMCHH

MCHACTCA IO 3aKOHY:

P(t) =t -2t + 1.

[loctpoiite Tpaduk wu3MeHeHHs MAaBleHHWs. B Kakoi MOMEHT BpEMEHHM JaBJCHHE OBLIO
MUHUMAaJIbHBIM? B Kakoil IpoMeXyTOK BPEMEHHU CUJIa TOKa Bo3pacrana?

3. IIpumensist reomeTpuueckue Mpeodpa3oBaHus, OCTpoiTe rpaduku QyHKIUHI:

a) y=(x—-5)?2+1;

6) y=I(x+1°%+1;
1

B) y=-——+3

1
) y=

|x|+2

ITopsinok BbINOJIHEHHUS PadOThI
Jns  moctpoeHus — rpadukoB

BOCHOJ’IB3y1>iTCCB reoOMETpUICCKUMU HpeO6pa3OBaHI/I$IMI/IZ

CUMMETPUYHOE OTOOpakeHHe TIpaUKOB OTHOCHUTENBHO OCEW KOOpAMHAT, MapajuleNbHBIA IEepPEeHOC

rpaduKoB, CXKaTUE U PACTSKEHUE.

3amaua 1. Ha rpadguke n3obpaxeHa 3aBUCUMOCTh KPYTSAIIET0O MOMEHTA JIBUTATEIS OT YKCJIA €T0
000poTOB B MUHYTY. Ha ropn30HTaIEHOI OCH OTMEYEHO YHCII0 000POTOB B MHHYTY, Ha BEPTUKAIHLHOM

OCH — KpyTAUA MOMEHT B H - M.

H-MmA

140
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[Tonb3ysick rpaduKoM, IOCTaBbTE B COOTBETCTBHE KaXKIOMY MHTEPBAJy BPEMEHH XapaKTEPUCTUKY
KpYTAILIEro MOMEHTA.

NHTEPBAJIbI BPEMEHU XAPAKTEPUCTHUKU

A) 0—1000 06./Mun 1) KpyTsimmii MOMEHT poc ObICTpee BCETO.

B) 1500 — 2000 06./muH 2) Kpyrsmmit MOMEHT majia.

B) 3000 — 4000 06./MmuH 3) Kpyrsimwmii MOMEHT HEe MEHSUICS.

I') 4000 — 6000 06./MmuH 4) Kpyrsmmit MomeHT He nipeBbiman 20 H - M Ha

BCEM HMHTCPBAJIC.

B Tabnuue non kaxaoi OyKBOM yKaskUTe COOTBETCTBYIOIIUIA HOMED.
A|B|B|T

Pemenue.
Ha untepsane 0—1000 06/Mun kpyTamuii MoMeHT He npesbiman 20 H - m.
Ha uaTepsane 1500—2000 06/MUH KpyTAIIHIA MOMEHT POC OBICTPEE BCETO.
Ha untepsane 3000—4000 06/MUH KpYTSAIIM MOMEHT HE MEHSUIICS.
Ha unaTepsane 4000—6000 06/MUH KpYTAIIHIA MOMEHT ITaJIall.
Taxum oOpazom, nomyuyaem coorBercteue: A —4, b —1,B —3, T — 2.
OtrBer: 4132.
3anaua 2. Iloctpouts rpaduk pyukuuu y = (x + 3)% + 4.
3a ocHOBY BO3bMEM rpaduk y = x?2 (puc. 1).
3arem crpoum rpaduk y = (x + 3)? nmyTém napamiensHoro nepenoca rpaduka ieso(puc.2).
Crpoum rpaguk y = (x + 3)? + 4 napasIebHbIM ePeHOCOM rpaduka BBepx (puc.3).

Puc. 1 Puc. 2 Puc. 3
®opma npeacTaBlieHUs! pe3yJbTaTa: BHIIOTHEHHOE 33/I1aHHE.

Kpurepun onenkn:

Ouenka "oTJHMYHO'" BBICTABIACTCA, €CIIM padOTa BHITIOJIHEHA B MOJTHOM 00BEME ¢ COOI0IEHUEM
HEO0OXOIMMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

Ouenka ''Xopomo" BBICTaBISIETCS, €CIHU BBIMOIHEHB TpPeOOBaHUS K OICHKE "OTIWYHO", HO
JONYIIEHBI 2-3 Hego4YeTa.

Ouenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM PabOTa BBINOJTHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJTHEHHOW YaCTH TaKOB, YTO TIO3BOJISIET TIOYYUTh MPABHIIbHBIC PE3YJIBTATHl U BHIBOJBI; B XOJIE
MpOBeIeHUS pabOTHI ObUTN JIOMYIEHbI OLTHOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM pabOTa BBHIMIOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIeaTh MPABUIHHBIX BHIBO/IOB.
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Tema 1.3 KopHu, creneHu u jorapugmsi

IpakTHyeckoe 3anaTHe Ne§
Pemenne uppanuoHaJbHbIX YPABHEHUH

Heab padorsi: O000UIUTH, 3aKPEMUTh U CUCTEMATU3UPOBATh 3HAHMS ydyalluxcs, popMUpoBaTh
HaBBIKM PEUICHUS Pa3IUYHbIX BUOB UPPALUOHATBHBIX YPAaBHEHUH.

Boinosinenue padorsl cnocodcTByeT OpMUPOBAHUIO:
OK 01 Bpeibuparp ciocoObl perieHus 3aj1a4 npodecCHOHaIbHON AeATENPHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 02 Hcnons30BaTh COBpEMEHHBIE CPEACTBA MOKMCKA, aHAIW3A W UHTEPIPETAIM HHPOPMALIMHA U
nH(OPMAIIMOHHBIC TEXHOJIOTUH JJIsI BEITIOTHEHHMS 32/1a4 MPOPECCHOHATBHOMN JIEITeIbHOCTH;
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U pabOTATh B KOJIJICKTHBE U KOMaH]IC

3ananue
Pemmmre ypaBHeHUS:

1) Vex-1=4

2) V3x+7+4=0;
3) 06)9+Vx-3=x

4) B) Vx?—-2=+/3-4x

5) 1) VAx+2+4x—2=4

ITopsinok BbINOJIHEHHS PadOTHI

1) [Ipy BO3BenEeHUU YpaBHEHHsS] B YETHYIO CTENEHb IOJIy4aeTCsl ypaBHEHHE, SBISIOIIECECS
CIIEACTBUEM HMCXOAHOTO. [103TOMYy BO3MOXHO NOSIBJIEHHE NOCTOPOHHMX PELIECHUI YpaBHEHMs, HO HE
BO3MOXXHa moTepsi KopHe. [IpuunHa mpuoOpeTeHuss KOpHEH COCTOMT B TOM, YTO NPU BO3BEIECHUU B
YETHYIO CTENEeHb YHUCEeJI, PaBHBIX 10 aOCOMIOTHON BEIWYHMHE, HO pa3HbIX M0 3HAKY, MOJY4aeTcss OJUH U
TOT € Pe3ynbTar.

Tak Kak MOTYT MOSIBUTHCSI IOCTOPOHHUE KOPHH, TO HEOOXOJIUMO JIeNlaTh NPOBEPKY, MOACTABIASA
HalJIeHHbIE 3HAYEHUS HEU3BECTHON TOJNBKO B IEPBOHAYaJIbHOE YpaBHEHHE, a HE B KaKHUe-TO
IIPOMEKYTOYHBIE.

2) [Ipu pemennn uppanvoOHAIBHBIX YPaBHEHUH IOJIE3HO NEpe] BO3BEIEHUEM O0EMX yacTel
YPaBHEHUS B HEKOTOPYIO CTEIIEHb "YEAUHUTD pajuKan'.

1) Pemmnth ypaBHEHUE

W=3x+3d=x-1

WA(x) = B(x)
Pemenue. AKKypaTHOG BO3BCJICHUC B UCTHYIO CTCIICHL YPABHCHHA BHUA i 7 COCTOUT
B IIEPCXOAC K paBHOCHHBHOﬁ CMY CUCTCMC
: , | A(x)= B*(x),
WA(x) = B(x) =~ _
| B(x) 20
Blx)yz0 .
HepaBeHCTBO s B 3TOU CHUCTEMC BBIpaXXacT YCJIOBHUEC, IPU KOTOPOM YPABHCHUC MOXKHO

BO3BOJIUTH B UETHYIO CTETIeHb, OTCEKAET TOCTOPOHHKE PEIIEHHUs U O3BOJISET 0OXOAUTHCS 6e3 MPOBEPKH.
Vpasuenne V= 3X+3=X—1 papnocunsio cncreme
2



| 3-3x=(x-1F,
|x-120

Pelrasi nepsoe ypaBHEHHE 3TOIl CHCTEMBbI, PABHOCHJILHOE YPABHEHHUIO - T+x-2=0 , TIOJTy4HM
KOpHH =1, x=-2

Bropoil KOpeHb HE YIOBJIETBOPSET HEPABEHCTBY CHMCTEMBI M, CIIEJOBATENbHO, SBISETCS
IIOCTOPOHHMM KOPHEM MCXOHOTO YPAaBHEHHS.

Orger; X =1,

2)PemTh ypaBHEHHE

I+-flx+3=0
Pemienue. Meton yenuHeHus paiikaia IPUBOJIUT K YPABHEHUIO WIX+3=0-x
910 YPaBHCHUC PABHOCUJIIBHO CUCTEMC

[2x+3=(6-x),

l[6-x20

. =11 x =3
Pemas mepBoe ypaBHEHHE OTOH  CHCTEMBI, IIOJy4HUM  KOpHH 1 u 2 , HO

ycmoue O — X = 0 prmonmserest Tonbko s X = 3.

Orser. ¥ =3,
2 - -
3) Penthb ypaBHEHHUE V=95 + 30— 6= A~ 6x- 24 _
Penrenne. DTO ypaBHEHHE PABHOCHIBHO CHCTEME
|—9x* +3x - 6=—6x- 24,

|-6x-2420

2
y _ 7 =
Petniast epBoe ypaBHEHHE 5TOH cHCTEMBI, paBHOCHIbHOE ypashennio — X + X+ 2 =0 nonyyum

- _ —
KOpHU *1 1 2T
— By = g o
OJIHAKO TP THX 3HAYCHHSX X HE BBHITOJHSAETCS HepaBeHCTBO — OX 4 —":", U MIOTOMY JAaHHOE
YpaBHEHUE HE UMEET KOPHEM.
Ortset. KopHneii HeT.

4)Pewiuth ypaBHEeHUE

N+ 420-x= 7

Pemenue. Bo3zenem 06e 4acTu ypaBHEHHsI B KBajpaT U IIPOU3BEAEM IPHUBEICHUE IOJO0O0HBIX
YJICHOB, IIEPEHOC CIaraeMbIX M3 OJJHOM YacTH PaBEHCTBA B IPYI'yI0 U YMHOKEHUE 00enx Jactei Ha 1/2.

B pesynbrare noiay4uMm ypaBHEHHE

=4 Y — 1%
r+5Af20-x=12 , SBISIONIeecs cleiacTBHeM ucxomHoro. CHOBa BO3BEIEM 00 YacTH
ypaBHeHHs B KBajpar. [losyunm ypaBHEHHE
(x+3W20-x)=144

2 -
KOTOPOE NPHBOIMTCS K BHay * —13x+4H =0,
DT0 ypaBHEHHE (TaKKe SBISIOIIEECS CIEACTBHEM UCXOIHOT0) HMEET KOPHH

x, =4 X =ll.
O0a KopHS$, KaK TTOKa3bIBaeT MPOBEPKA, YIOBICTBOPSIOT UCXOAHOMY YPaBHEHHIO.
OTtBeT:



(I)opMa NMpeacraBJdCHus pe3yjbTaTa: BEIIIOJTHCHHBIC 3aJIaHUA.

Kpurepum ouenku:

Ouenka "oTJHYHO'" BBICTABISCTCS, €CITU pabOTa BBIOJIHEHA B IMMOJTHOM 00BEME C COOIIOICHUEM
HE0OXOIMMOM TOCNEA0BATEIBHOCTH JEHCTBUI; B OTBETE MPABUIBHO M AaKKypaTHO BBIMOJHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka ''Xopouio'" BBICTABISACTCSA, €CIU BBITIOJHEHBI TPEOOBAHHS K OIEHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka '"ya0BJIeTBOPUTEIBHO'" BBICTABIACTCS, €CIM paboTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TaKOB, YTO MO3BOJISET MOTYYUTh MPABUIBHBIC PE3YIbTATHl U BBIBOJBL; B XOJIC
MPOBEACHUS PAaOOTHI OBUIH JOMYIIEHBI OITHOKH.

OueHka '""HeyI0BJIETBOPHUTEILHO'" BBICTABIISETCS, €CIIM PA0OTa BBHIMOJTHCHA HE TMOJIHOCTHIO HITH
00BEM BBITIOJIHEHHOM YyacTH paboThl HE TTO3BOJISET ClIENaTh IPABUIIbHBIX BBHIBOJIOB.

Tema 1.3 KopHu, crenenu u jorapugmbi

IIpakTHyeckoe 3ansaTHE N9
IIpeoOpa3oBanusi BbIPAKEHUI, COJEPKANMUX CTENEHN U PAUKAJIbI

Heap padorbi: OO00OMMTH, 3aKPENUTh M CUCTEMATHU3UPOBATh 3HAHUS Y4YalUXCS MPHU PEHICHUU
3aJlaHuil MO0 MPeoOPa30BAHUIO BBIPAXKEHHH, COMAEp)KAIIMX CTEIEeHW M paguKkaibl. PaccMoTpeTrh ux
MIPUMEHEHHE B MIPUKIAIHBIX hopMyax

BbinosiHeHue pa6oTsl cnocodcTBYeT (POPMUPOBAHUIO:
OK 01 Bri6upats crocoObl pemeHus 3a1a4 npohecCHOHAIBHON JesITeIbHOCTH TPUMEHHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM;
OK 04 D¢ dexTrBHO B3aUMOJIeHCTBOBATh U pabOTaTh B KOJJIEKTUBE U KOMAH/IE;
IIK 3.1 IlpoBoauTh THMOBBIE pacdeTbl NMpU O(GOPMIECHUH TEXHOJOTHYECKON JOKYMEHTAllUM Ha
TUIPaBIMYECKAE U THEBMAaTUUECKHUE IPUBO/IbI, YCTPOUCTBA U CUCTEMBI.

3ananue

1. Haiigure 3HaYE€HUE BBIPAKCHUSA
7—2 _7—12
—-16
a) 7

6) (W3-77 -1

B)V24-9;

2. HaiiguTe 3Ha4eHUE BBIpAKCHUS

320.53 p—9

1
a) al? nopua = 2; 6) p—z.p—s Hnpu p = E
Vk=6,4-10°
1. Tpu aguabaTHuecKOM IMPOIIECCE LI UAEATLHOrO ra3a BBIIONHIAETCs 3aKoH P J ,TIne p —
naBnenne B rase (B Ila), V — 00béM rasa (B M°), k = 5/3. Haiixute, kakoii 066éM V (B M3) Oynmer

3aHUMATh a3 MpH JIABJICHUH p, paBHOM 2- 10 > [a.
4




2. Ilepuon momypacnaza BemiectBa paBeH 140 cyrok. Ckonbko BemiecTBa octanercst yepes 10 jer, eciau
€ro HavaJibHasi Macca paBHa 8r?

3. KolM4ecTBo TEIIOThI, BBIIEAIEMOE IPOBOJHUKOM C TOKOM, BhUMcisercs 1o gopmyne: Q = I% - Rt.
Haiigure cuny Toka (B Ammepax), ecmu Q = 720 /Ixx, R=90m, t =5c.

IHopsinok BbINOJHEHHUS PAOOTHI

BriHecuTe 3HaK MUHYC U3 IPOU3BEACHMS. BOCIIONB3yHTECh CBOMCTBOM CTEIIEHU C OTPULATEIIbHBIM
nokaszarejaeM. YINOTpeOUTe CBOMCTBO BOCIPOM3BEIEHHUS BO BTOPYIO CTeNEHb. J[Is1 OKOHYATENbHOTO
VIPOILIEHUS 3TOr0 MpHMEPa BOCHOJIB3YHTECh MPaBHIOM YMHOXKEHHUs ApoOeil. B mocrnegnem miare
BOCIIOJIb3YMTECH JEJICHUEM CTEIICHEH ¢ OJMHAKOBBIM I10Ka3aTeIIeM.

B sTtoM ciyyae Hajmo mpUMEHUT CBOMCTBO CTENEHEW C OTpUILIATENIbHBIM TOKa3zaresneM. UToObl
pasrpy3uTh NOJIYYEHHYIO JIpoOb, Ha/l0 Mpeobpa3zoBaTh 3Ty ApoOb B AeneHue. [IpuBectu apobs K obieMy
3HaMEHATENI0 W TPOU3BECTH CIOXKEHHE JpoOeil ¢ oOumM 3HameHareneM. [locieHuM marom caenarb
COKpAICHHE.

Onpenenure NOpsSAOK JAelcTBUA. BblpakeHue B nepBoi CKOOKE MNpUBEIUTE K OOIIEMY
3HaMEHATeNl0, B YUCIMUTENE CleNaiiTe IpynmUpOBKY M BbIHECHUTE OOIIMH MHOXHTENIb 3a CKOOKY.
BreinonnuTe nenenue, cokpaTuTe Ha oOmmii MHokuTenb. [locnenanee neiicTBue — ciiokeHue apoOei c
OJIMHAKOBBIMM 3HaMeHaTesIMU. [IpuBeaure 1momo0HbIE cllaraeMsle.

6\-37_ 214y 6 75,7
() ° (D)) xTyr
2_3 10,1017
x’y xy'z
Bnauainie Hazi0 mpOBECTH pacKphITHE CKOOOK, IS ’TOTO BOCIOIB3YEMCS CBOWCTBOM CTEIICHEH.
(=3)6) _(42) . 6-3
X Xy 7-10 . 5-10,7-17 -12.3 _-3.-5_-10

= 2 -Xx "y 'z =X"Yy-xyro=

1) YupocTuth BeIpakeHHUE:

X
Bocnons3zyemcst CBOMCTBOM CTENEHEN ¢ OTPULIATENIbHBIM MTOKA3aTENIEM.
y° 1
12 xsyS 7 10
3 1
OTtBeT: —ylz BT
X x"y'z

2) YIpocTuTh BhIpOKCHUE

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

Pemenue. Beesem o6o3nauenne a =+/x , tormax = (Vx)> =a®, xJx=da’a=a°.
a+l 1

3

dopMyia U3 yCIOBHUS 33/1a4 MOCIE 3aMEHBI Oy/IeT BBITJISACTh TaK: > L .
a +a +a a —a

BamernuM, uto a*-a=a(a®>-1*)=a(a-1)(@*+a+1) .

Tor a+l 1 a+l a(a-(a’ +a+1) _ B
o a3+a2+a'a4—a_a(a2+a+l). 1 =(@+ha-D=a’ -1,
BepreMcst K 3ameHe: a’-/=x-1.
Ortser: x-1.

(I)opma NMpeaAcCTaBJdCHUSA PE3yjabTaTa: BEIIIOJTHCHHOC 3aJaHNC
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Kpurepum ouenku:

Ouenka "oTJHYHO'" BBICTABISCTCS, €CITU pabOTa BBIOJIHEHA B IMOJTHOM 00BEME C COOIIOICHUEM
HE0oOXOIMMOM MOCIEN0BATEILHOCTH JCHCTBUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIUMCIICHUS.

Ouenka ''Xopouio'" BBICTABISACTCSA, €CIU BBITIOJHEHBI TPEOOBaHHS K OIEHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka '"ya0BJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM padoOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOH YaCTH TaKOB, YTO MO3BOJISIET IMOJYYHUTh MMPABUIIBHBIC PE3YJIbTAThI U BBIBOJIBI;, B XOC
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OIITHOKH.

OueHka '""Hey/10BJIETBOPUTEILHO'" BBICTABISETCS, €CIM Pa0OTa BBHIMOJIHEHA HE MOJHOCTHIO HITU
00BEM BBITIOJIHEHHOM YacTH paboThl HE TIO3BOJISET ClieaTh MPaBUIIbHBIX BHIBO/IOB.

Tema 1.3 KopHu, crenenu u jorapugmbi

pakTnyeckoe 3ansitue NelQ
Peunrenue noka3areibHbIX YPABHeHHH

Heﬂb paﬁoTbI: O606H_[I/ITI>, 3aKpCIUTh U CUCTCMATHU3UPOBATH 3HAHUA YyUalIUXCA IO MCETOAAM
PCUICHUA IMTOKA3aTCIIbHBIX ypaBHeHPIﬁ. PaCCMOTpeTL MMPUMCHCHHUC ITOKA3aTCIIbHBIX (1)YHKI_II/II71

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bribupath criocoObl pemieHus 3a1ad npoeCCUOHAIbHON AEATENbHOCTH MPUMEHHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM;

OK 02 Hcnonb30BaTh COBPEMEHHbIE CPEICTBA MIOMCKA, aHAJIM3a U UHTEPIPETaluu UH(POpMALMU U
MH(GOPMAIIMOHHBIE TEXHOJIOTHH JUIS BBITIOJHEHUS 32,124 MTPO()ECCHOHAIBHON AEATEIbHOCTH;

OK 04 D¢ dexTrBHO B3auMOIecTBOBAaTh U pabOTaTh B KOJIJIEKTUBE U KOMaH/IE.

IIK 3.1 IlpoBoauTh TUMOBBIE pacdeTbl MpU O(GOPMIECHUH TEXHOJOTHYECKOM JOKYMEHTAllUM Ha
TUIPaBIMYECKHAE U THEBMATUUECKNUE IPUBO/IBL, YCTPOUCTBA U CUCTEMBI.

3amanne
1. Pewuth ypaBHeHUS:

1 X

a) (g) = 1; 6) 0,5% = 0,25;

B) 9x=i; T) 4x=i;

81 64

n) 10* = Y/1000; e) 0,2*¥ =3/0,0016;
X — 1 . 1 x j— .

>K) 5 —m, 3) (E) —25\/5,

u) 372 =27, k) 22%*1 =(,5;
1\2—% _ . 1ex (1 2x+3.

n(z) =8z w 3=

4x-7
W (2 =6 0) 3% —3%+3 = _78,

h
2. JlaBneHue BO3/yXa U3MEHSETCS B 3aBHCHMOCTH OT BBICOTHI 110 3akoHY p(h) = 2. Ha kakoii BbIcOTE

JaBJIEHHE BOo3yxa paBHO 128I1a?

3. KonuuecTBo TEmIOTHI, BBIEIAEMOE IPOBOJHMKOM C TOKOM, BhIUHCIsAeTcs 1o gopmyne: Q = [%-
Rt. Haitnute cuty Toka (B Amnepax), eciiu Q = 432 /)x, R=80m, t =6c.

IHopsinok BbINOIHEHHs PA0OTHI:



OGe 4acTH ypaBHEHHs NMPUBOAMM K OJHOMY OcHOBanuio: a'® =a®®

crenyromee cBoitctBo: (a'™ =a®?) e (f(x) = D).

, T1e. 3aTeM HUCIONb3yeM

Xox pa6oTsl

Pemmre ypaBHeHue: o1x@-05. [51-0,001-

Pemenne: [IpeoOpasyem ypaBHEeHUE K BUAY: q'® =a®®) .
022-05.0105 _ 013 & 027~ ~05+05 _ 13 o 025% ~ 013,

3aTeM pelaeM ypaBHEHHE: 2 =3=x, = [3 ,x, = 3.

(I)opMa NMpeacTaBJdCHUs pe3yjabTaTa: BhIIIOJIHCHHOC 3aJaHNC

Kputepun onenku:

Ouenka "oTJMYHO'" BBICTABISACTCS, €CIIM padOTa BHIIIOJIHEHA B MOJTHOM 00BEME ¢ COOJIIOICHUEM
HEO0OXOIUMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIITOJIHEHBI BCE
3aIllMCH U BEIYUCIICHUA.

Ounenka ''Xxopomo" BbBICTaBIISIETCS, €CJIM BBIINOJHEHBl TpPeOOBaHUS K OIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MMO3BOJISIET MOIYYHUTh NMPABUIIbHBIC PE3YIbTAThl U BBIBOJIBI;, B X0
MPOBEJICHUS padOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka '""Hey10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WUITU
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 1.3 KopHu, cTeneHu u Jorapugpmsol

pakTunyeckoe 3ansitue Nell
Pemienne noxka3areJbHBIX HEPABEHCTB

IIe.m;: O606H.[I/ITL, 3aKpCIIUTh U CHUCTCMATHU3UPOBATH 3HAHUA YUYAIIUXCA IO METOJAaM PCHICHUSA
IMOKa3aTCJIbHBIX HEPABCHCTB

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Beibupath cmocoObl pemieHus 3anad MpodecCHOHATbHONW AESITENTbHOCTH MPUMEHHUTEIhHO K
Pa3IUYHBIM KOHTEKCTaM ;
OK 02 Hcnonwp3oBaTh COBpEMEHHBIE CpEACTBAa TOWCKA, aHAIW3a W HHTEpHIpeTanuu HHPOpMAIUU U
WH(pOPMAIMOHHBIE TEXHOJIOTHH JIJIS BBITIOJTHEHUS 3a71a4 MPOo(eCcCUOHATBHOM IeITeTbHOCTH;
OK 04 D¢ddexTuBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHUBE  KOMaHJIE.

MarepuanbHoe ob0ecnieuenue: VHauBHIyabHbIE 3aJaHUs, CIIPABOYHBIE MATEPHaIIbl, KOHCIIEKTHI
JIEKITUH.

3aganue:
1.Pemute npocTeiiniye noka3zareabHble HEPABEHCTBA!

1\* 1 1
1) (5) <32 2)36*>% 32% <=

2. Pemure nokasarenbHbIC HCpaBCHCTBA:



1) 0,5%°~2x+1 < 0 25;
2) 3**t2 4+ 3*"1 <28
ITopsinok BbINMOJIHEHHSI PA0OTHI:
1. 3anumure nokasaTelibHOE ypaBHEHHE.
2. (OO0e yacTu HEpPABEHCTBA MIPUBEANUTE K OJTHOMY OCHOBAHUIO:
af®) > qet)
3. Ilpu pemieHnM Moka3aTeabHbIX HEPABEHCTB HEOOXOMMO YUECTh CBOMCTBO MOHOTOHHOCTH
dynximn, T.e. mpu a > 1 a/® > a?® < f(x) > p((x)

mu 0<a<1la’® >a?® s fx) <pk) .

&

Pemnre monyunBiieecs anredpaniyeckoe HEPaBEHCTBO.
3anmuInnTe OTBET.

o

3anucarthb 3alaHuC B TCTpaab U PCIIUTD.

1. (%)x <216

Pemenue:

B <" o,
x> -3 -3

Otser: x € (—3; +0)

2. 5x¥°-2x-1 < 75

Pemenue:
5x2—2x—1<52
x?—-2x—-1<2
x> —2x—-3<0
x2—2x—-3=0 + — + R
x;=-1;, x, =3 Y ¢ "

Otset:x € (—1;3)

3.3%+2 4 371 < 28
Pemenme: 3% - 32 4+ 3% % <28

3* =y;
9y +1y < 28;

1 .
91y < 28;
y<28:9%5 y<3.

BepHemcs K cTapoii HEpeMEHHOM: BN\

8
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x <1 1
dopma npeacTaBIeHUs Pe3yJIbTaTa: BHIIOJHEHHOE 3aJaHHe

Kpurtepun onenku:

Ouenka "oTJHYHO'" BBICTABIACTCS, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0IEHUEM
HEO0OXOIUMOM TIOCTIEIOBATEIBHOCTH JICHCTBUI; B OTBETE MPAaBUIBLHO M aKKypaTHO BBIIOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka ''Xxopomo" BbBICTaBIISIETCS, €CJIM BBIIOJHEHBl TPeOOBaHUS K OIEHKE "OTJIMYHO", HO
JONYIIEHBI 2-3 HeJ04YeTa.

Ouenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM paboTa BBHIMOJTHEHA HE TOJIHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNbTAThI U BHIBOJIBI; B X0O/I€
pOBeICHUS paObOTHI ObUTH TOMYIIEHBI OLITHOKH.

Ouenka '""HeyJa0BJIeTBOPUTENbHO' BBICTABIISACTCSA, €CJIM PaboOTa BBHIMOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHOM YacT paboThI HE TIO3BOJISET CIEIAaTh MPABUIIHHBIX BHIBOJIOB.

Tema 1.3 KopHu, crenenu u jorapugmbi

IIpakTuyeckoe 3ansaTue Nel?2.
Haxoxnenue 3HaYeHHi Jiorapudma mo npou3BojibHOMY ocHOBaHuI0. Ilepexoxn or oaHoOro
OCHOBAHUA K APyromy. Beruuciaenue u cpaBaenue jgorapugmos. JlorapupmupoBanue u
MOTeHUMPOBaHUE BbIPAKEHUM

Heab: O000MMUTE, 3aKPENUTh U CHUCTEMATU3UPOBATh 3HaHMS yyamuxcs no teme. ®opmupoBaTh
HaBBIKM HAXOXXJCHUS 3HAYCHHN JIOTapu(PMUYECKUX BBIPAKCHHUN, MPUMEHSSI OINpEIeICHUEe U CBOMCTBA
norapu¢moB, JorapuMrupoBaTh U HOTEHIIMPOBATH BBIPAKEHHS.

Boinosinenue padorsl cnnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0bl penieHus 3aad npoeCCUOHAIbHOW IESTENIbHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTAM;

OK 04 D¢} dexTnBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/E.

I1IK 3.1 IlpoBOauTH THUMOBBbIE pacdeThl NpU O(GOPMICHHUU TEXHOJIOTMYECKOH NOKYMEHTallud Ha
TUIpaBIMYECKHE U THEBMAaTUUECKHE IPUBO/IbI, YCTPOUCTBA U CUCTEMBI.

MarepuajibHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a/1aHKs, CIIPABOYHBIE MATEpUaAIbl, KOHCIIEKTHI JIEKIIHI.

3aganme:
1. Bemuaucnure:
a) 10g0,25 0,64 + 1080,5 10,

6) 2log, 6 +10g, 0,2 + %log4 25— %log4 81.

2. Haifnure 3HaueHMe BEIpaKeHns: 271710836 — 410840125

a?¥d

b3c5

3. [Tponorapudmupyiite BblpakeHHE MO MPOU3BOJIEHOMY OCHOBAHHIO:

4. EMKOCTB BHICOKOBOJILTHOTO KOH/IeHCaTOpa B AaTunke C = 2 - 10~°d. [apannensHo ¢
KOH/IEHCATOPOM TIOJIKIIFOUEH PE3UCTOP ¢ conpoTuBieHneM R = 5 - 10°Om. Bo Bpems paboThl naTumke
HanpspkeHue Ha koHjeHcatope Uy = 16 kB. Ilocne BeikItoueHNs AaTuynKa HaIpsDKEHUE Ha
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U
KOHJIeHcaTope yobiBaeT 1o 3HaueHus U (kB) 3a Bpems, onpenensiemoe BeipakenueM t = aRC log, 70(0),

rae @ = 0,7— nocrostHHas. OnpeaenuTe HaNpsHKEHUE Ha KOHASHCATOPE, €CIIH MOCIE BBIKITFOYCHUS
natyuka npouuio 21 ¢. OTBeT naiiTe B KMJIOBOJIbTaX.

I[opsiaok BbINOJIHEHUS PA0OTHI:

1. 3anumure 3ananue. OmnpenenuTe, Kakue CBOWCTBA U (GopMyibl OyayT HCIOIB30BATHCS IMPU
pelieHu .

2. BeimonHuTe 3a1aHue.

1) a) Beraucnure: logg ,5 0,64 + logg s 10

Pemenne:logg »5 0,64 + loggs 10 = =
log . a
log

Hcnone3yem GopmMysty mepexoa K HOBOMY ocHOBaHui0 10g, a = , IOJTYy4UM

c

_ log,; 0,64
log,s 0,25
Jajiee UCIOJIb3yeM CBOMCTBA JIorapu(Ma CTEIeHH | JIorapudma Npou3BeaeHUs
=log 45 V0,64 +1log 510 = log ,5(0,8-10) = log , s 8 = —3. Otger: -3.
0) 2log, 6 +1log, 0,2 + %log4 25 — %log4 81

+log,;10= % log,;0,64+log,;10=

Pemenne: 2log, 6 +1log, 0,2 + %log4 25— %log4 81 = log, 6% + log, 0,2 + log, V25 —

log, V81 = log, 36 + log, 0,2 + log, 5 — log, 9 = log, 36-(;,2.5

=log,4=1
2) Haiinure 3HaUeHNE BEIpaKeHus: 271710836 — 4-10840,125
Pemenne: 271710836 _ 4~10840125 _

I/ICHOHBSyCM CBOMCTBA CTEIIEHEW U OCHOBHOE norapH(I)Mqucxoe TOXKICCTBO

3
3y1-logz 6 _ 4log,0,125"1 _ 3-3log;6 _ lng_:S—_ _E_ _1_ - _ Z
(33)1-logs 6 _ 4logs = 33-3logz6 _ 41084755 = Jlogs 216 8_216 8—8 8 = 78.
OtBer: — 71.
8
3) [Iponorapudmupyiite BepakeHHe MO MPOU3BOILHOMY OCHOBaHHIO:
a2¥d
b3c5 "’

HDOJ’IOF&DI/Id)MI/IDOBaTB BBIPAXKCHUEC — 3TO 3HAYHUT BBIITIOJITHUTH CHC}IyIOHIPIf/’I AJIITOPUTM:

1. B3srb qaHHOE BhIpaXKEHUE B CKOOKH M MEpe]] HUMU IMOCTaBUTh 3HAK Jiorapudma 1o 3a1aHHOMY
OCHOBAHUIO

2. Hcnonw3ys cBoiicTBa jorapu@moB, He0OOXOAUMO YOpaTh BHYTpH Jiorapudma Takue AeHCTBH, KaKk
BO3BEJICHUE B CTEIIEHb, BO3BEJCHHE B KOPEHb, YMHOKEHUE U JICTICHHE
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[Tponorapudmupyem no ocHoanuto 10:
2%/d 1

lg ‘;3;/5— = lga® + lgVd — Igh® — lgc® = 2lga + ;lgd —3lgb —5lgc;

4) EMKOCTB BBICOKOBOJIETHOTO KOH/eHcaTopa B jatunke C = 2 - 10~ 6®. [NapasienbHo ¢ KOHAEHCATOPOM

THOJIKIIFOYEH PE3UCTOP ¢ conpoTusieHreM R = 5 10°0m. Bo Bpems paGoThl 1aTulke HanpsyKeHUE Ha

kougeHcarope Uy = 16 kB. Ilocie BRIKIIIOUSHUS TaTYMKA HAMPSHKCHUE HAa KOHICHCATOpE YOBIBAET 110

U
3nauenus U (kB) 3a Bpems, onpezenseMmoe BolpakeHueM t = aRC log, Fo(c), rae @ = 0,7— nmocrosiHHAs.

Ornpezenure HaNpsHKEHUE HA KOHJECHCATOPE, €CIIH MOCTE BRIKIIOUEHUsT AaTuynka npouuio 21 c. OtBer
JaiiTe B KMJIOBOJIbTaX.

Pewenue:

3anavya CBOAUTCS K pELICHHUIO YpaBHEHUs npu t = 21¢ npu 3ajaHHBIX 3HAUEHUSX HAYAIBHOTO
HaIpsoKeHus Ha konaencatope Uy = 16 kB, conporusienus pesucropa R = 5+ 10°0m u émxoctu
xoHzieHcaTopa C = 2 - 107 °®:

07-2-107-5-10° - log, 7 = 21;

7log, 1—U6 = 21;

16

10g27= 3;
U = 2 kB.

dopma npeacTaBaeHus pe3yJabTaTa: BBINOJHEHHOE 3aJJaHuE.

Kpurtepun onenku:

Ouenka "oTJM4YHO'" BBICTABIAETCS, €CITU pabOTa BBHIIOJIHEHA B MOJTHOM 00BbEME C COOIOICHUEM
HEOOXOMMOM TOCIeI0BATEILHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIlMCH U BEIYUCIICHHUS.

Ouenka ''Xopouio'" BBICTABISETCSA, €CIU BBITIOJHEHBI TPEOOBaHUS K OIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE TMOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJTYYUTh MPABUIIbHBIE PE3yIbTAThl U BBIBOJIBI; B XOE
MPOBEIEHUS pabOThI ObUTH AOMYIEHBI OIIUOKH.

Ouenka '""Hey10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH pabOTHI HE MTO3BOJISAET CAENATh MPABHIbHBIX BBIBOJIOB.

Tema 1.3 KopHu, creneHu u Jiorapupmbl

IMpakTuyeckoe 3ansaTue Nel3.
Pemenue JiorapupmMuyecKkux ypaBHeHU

Heab: OGOOMINTD, 3aKpeNUTh U CUCTEMATHU3UPOBATh 3HAHHS YUYaIIUXCS MO METOAaM peIIeHUs
sJorapu@muueckux ypaBHeHU. POpMUPOBATH HABBIKK PELICHUS YPAaBHEHUH.
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Brinosinenue padoTsl cnocodocTByeT GOPMUPOBAHNIO:

OK 01 Bpeibuparh ciocoObl perieHus 3a1a4 mpodecCHoHaTbHON AeSTETPHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02 Hcnons30BaTh COBpEMEHHBIE CPECTBA TOMCKA, aHAJIW3A W UHTEPIPETAIM HHPOPMALIMHA U
nH(OPMAIIMOHHBIE TEXHOJIOTUH JJIs1 BEITIOTHEHHMS 3a/1a4 IPO(ECCUOHATLHON eI TeIbHOCTH;

OK 04 3¢ddexTrBHO B3anMOACHCTBOBATH U PaOOTATh B KOJUICKTUBE U KOMaH/IC.

MarepuajibHoe o0ecnieueHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MaTCpUaJibl, KOHCIICKThLI JIGKI_[I/II\/JI.

3aganue: Pemure gorapudmMuyeckue ypaBHEHHUS:

1) log,(2x —6) = 3;

2) log,(2x% —3x — 4) = 2;

3) log,(2x? — 7x + 6) —log,(x — 2) = log; x;
4) logs x + logs(x — 4) = 14;

5 lgvx—-7+Igv3x—-8=1.

HOpﬂ)IOK BbIIIOJTHCHU A pa60T1>1:

[Mepen HAa4aIOM pelICHHs] YPABHEHHUSI HY)KHO HaiTH 00JacTh JOMYCTUMbIX 3HAYCHUI. VICTonb3ys
CBO¥iCTBa JIorapr(MOB 00€ Y4acTH ypaBHEHHs HMPUBOAUM K OJHOMY ocHoBauuio log, f(x) = log, g(x).
[Torenmpyem o0e yactu ypaBHenwus, moiaydaem f(X) = g(X). Pemaem mosnydenHoe ypaBHeHue. T.K.
NOTECHIMPOBAHUE YPABHEHHS MOXET MPUBECTH K MOSBICHUIO IMOCTOPOHHHX  KOPHEH, TO JenaeM
HPOBEPKY. 3alnChIBAEM OTBET.

3amnucarb 3a1aHUC B TCTpaJlb U PCUIUTD.

1) log,(2x —6) =3

Pemenue: log,(2x —6) =3 O3:2x—6>0
2x — 6 = 3%;
2x — 6 =81,
2x = 87;
x = 43,5

[IpoBepum, NprUHAIEKUT TN HalAEHHBIN KopeHb O/13:
2:435-6=81>0
OrtserT: 43,5

2) log,(2x?> —3x—4) =2 O/13: 2x> —3x—4>0
x> =2x>=-3x—-4x>0;x # 1
x> —=2x>+3x+4=0
—x2+3x+4=0
x> —3x—4=0
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X1 = _1, Xy, = 4
[IpoBepum, npuHaiexaT v HalaeHHbIe KopHu O/13:

X, =—12(-1)2=3(-1) — 4> 0
2+3-4=1>0

X, =42-42-3-4—4> 0
32-12-4=16>0

OtBet: X1 = —1; x, = 4

x>0
x—4>0
Hcnonb3yeMm CBOMCTBA U ompeesieHue Jiorapudma:
logs x(x — 4) = 1;
x% — 4x = 51;
x?2—4x—-5=0;

3) logsx +logs(x—4)=1 OI3: {

x; =—1;x, =5.
[IpoBepum, npuHamiexar a1 HailieHHble KopHu O/13:
—1 < 0, 3HauuT X; = —1- HIOCTOPOHHHI KOPEHb.
5>0;, 5—-1=4>0.
Otger: 5
x> 0;
4) log,(2x?> — 7x + 6) —log,(x —2) =log,x OHO3: {2x2 —7x+6 >0
x—2>0

log,(2x? — 7x + 6) = log,(x — 2) + log, x;
log,(2x? — 7x + 6) = log,(x — 2)x;
2x% —7x + 6 = x? — 2x;
2x2 —7x+ 6 —x%+2x =0;
x2—5x+6=0;
X1 =2; x, = 3.
IIpoBepum, npuHaanexar a1 HalaeHHble KopHA O/13:

2>0;
x1=2;{2-22—7-2+6=0
2—2=0

3>0;
x2=3{2-32—7-3+6>0;
3—2>0

OrtBerT: 3.

(I)opMa NpeaACTaBJICHUA pPe3yabTaTa: BEIIIOJIHCHHOC 3a/IaHNE

Kpurepum ouenku:
Ouenka "oTJHYHO'" BBICTABISETCS, €CITU pabOTa BBHIOJIHEHA B MOJHOM 00BbEME C COOIIOIEHUEM
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HE0OXOIMMOM TIOCTIEOBATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIHHO M AKKYpPaTHO BBIMIOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka ''xopomo" BBICTAaBIISETCS, €CJIM BBIIOJHEHBl TPeOOBaHUS K OLIEHKE "OTJIMYHO", HO
JONYIIEHBI 2-3 He04YeTa.

Ounenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM PabOTa BBINOJIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIbHBIE PE3YNIbTAThl U BHIBOJIBI; B XO/I€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka '"HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM PaboTa BBHIMOJHEHA HE MOJHOCTHIO HIIH
00BEM BBITTOJIHEHHON YacTH PadOTHI HE TIO3BOJISAET CAENIATh MPABUIIbHBIX BHIBOJIOB.

Tema 1.3 KopHu, creneHu u jorapugmsl

IIpakTnyeckoe 3ansaTue Neld
Pemenne jiorapupmmuuecknx HepaBeHCTB

Heab: OGOOIMINTD, 3aKpEeNUTh U CUCTEMATU3UPOBATh 3HAHMS Y4alllUXCs MO METOAaM peIleHUs
norapupMUUECKUX HepaBeHCTB. POPMHUPOBATH HABBIKU PEIICHUSI HEPABEHCTB.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco6sl pemieHus 3a1ad npohecCuOHaTbHON eATENbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM;

OK 02 Mcnonb3oBaTh COBPEMEHHBIE CpPE/ICTBA TIOUCKA, aHANIM3a U MHTEPHpeTaluu uHpopMauu u
MH()OPMAIMOHHBIC TEXHOJIOTHUH JJIsI BBEITIOTHEHHMS 3a/1a4 MPOPECCHOHATBHOMN JIEITeIbHOCTH;

OK 04 D¢ddexTnBHO B3auMOIeHCTBOBATh U pabOTaTh B KOJUIEKTHUBE U KOMaH/IE.

MaTtepuajbHoe o0ecneyeHue:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI J'IeKIIHfI.

3ananue: Pemute norapudmMudeckrie HepaBEHCTBA:
1. log,(5x+3) < 3;

2. logos(3x +4) = loggs(x? + 6);

3. log,(x* —9x+4) =>4

ITopsinok BbINOJHEHHS PadOTHI:

PaGoraeM mo anroputMy: HMCHONb3ys onpeaeneHue jorapudma ode 4acTu HepaBEHCTBA MPUBOIUM K
OJTHOMY OCHOBAHHUIO, T. €. oJy4aeM HepaBeHCTBO BHa 10g,f(X) < 10gag(X).

[Tpu perennu orapu(pMUUYECKUX HEPABEHCTB HY>KHO YUUTHIBATh CBOMCTBO MOHOTOHHOCTH
norapupmMuUecKoi GyHKIHH, T.€.

npu a > 1 log, f(x) >log, g(x) & f(x) > g(x)
npu 0 < a <1 log, f(x) >log,g(x) & f(x) < g(x).
ITpu 3TOM HYKHO 00SI3aTEIBHO YYUTHIBATH U 00JIACTH AOMYCTUMBIX 3HAUCHHIA.

Pemenue JIOFapI/I(I)MI/I‘-ICCKOI‘O HCPAaBCHCTBA CBOJUTCA K PCIICHHUIO CUCTEM HCPABCHCTB!
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f(x)>g(x)
npu a > 1 log, f(x) >log,g(x) &4 f(x)>0
gx)>0

fx) <g)
mpu 0 < a <1 log, f(x) >log,g(x) &3 f(x)>0
gx) >0

3anucaThb 3alaHUC B TETpaadb U PCUIUTh.

1) log,(5x + 3) < 3.

CocraBUM cHCTEMY: {Sx +3>0;
"(5x +3 <28
5x +3>0; {Sx > =3 e {x > —06; Ortser: (—0,6;1]

Pemnm coctaBieHHyIO cCUCTEMY: {Sx +3<5 5x <5 x<1

2) loggs(3x +4) =loggs(x% +6)

CocTaBUM CHCTEMY HEPABEHCTB, YUUTHIBAS, YTO 00a JI0rapu(GpMUpyeMble BBIPAKEHHs! JOIKHBI ObITh
ITOJIOKHUTCIIBHBIMHU 1 OCHOBAHUEC MCHBIIIC 1
3x+4>0
{ x>+6>0
3x +4 <x%+6.

Pemnm coctaBieHHy0 cucTeMy:

3x+4>0 3x > —4 x> -2
x2+6>0 = x?> -6 =1 x € (—00; +00) -
3x+4<x*+6. (—x*+3x+4-6<0.

x> =3x+2>0
KBajpaTHOE HEPABEHCTBO PEIIMM METOJIOM HHTEPBAJIOB:
x> —=3x+2>0

x2=3x4+2=0=>x,=1; x, =2

T R
1 2

Haliném perienre cucTemsl:
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s S Lo
11 1 5

OTser: (—1;; 1] U [2; +o0)
3) logi(x*+ 7x +10) = -2
2

CocraBuM cucTEMY HEPaBEHCTB, YUUTHIBAsI, YTO JIOTapU(MUPYyEMOE BBIPAKEHHUE JOIKHO OBITH
I10JIO)KUTEILHBIM U OCHOBaHUE MEHbIIE 1.

X2 4+7x4+10>0
2 v 7x+10< (B
x“+/x + _(E)

{x2+7x+10>0.
x>+ 7x+10< 4’

PGHIaGM KBaIlpaTHble HepaBeHCTBaI
X2 4+7x+10>0
x2+7x4+10=0

x1=—5; x2=—2 + - +

x> +7x+10< 4
X2 +7x+6=0

X1 =—6; x, =—1 = S -

Haiinémpenennecuctemsr:

J PUPOPNN SN/
6 5 2 1
Ortser: [—6; —5) U (—2;—1]

(I)opMa NpeacTaBJICHUsA Pe3yabTaTa: BEIIIOJIHCHHOC 3a/JaHNE

Kpurtepun onenkmn:

Ouenka "oTJHYHO'" BBICTABISACTCSA, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME C COOIOIEHUEM
HE0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIMCU U BEIYUCIICHHA.

Ouenka ''Xxopomo" BBICTaBISIETCS, €CIHU BBIMOIHEHBI TpPeOOBaHUS K OICHKE "OTIWYHO", HO
JONYIIEHBI 2-3 Heo4YeTa.

Ouenka '"yI0BJIETBOPUTENbHO'" BBICTABISCTCSA, €CIM PabOTa BBINOIHEHA HE TOJHOCTHIO, HO
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00BEM BBITIOJIHEHHOHN YaCTH TaKOB, YTO MO3BOJISIET MOYYHTh NMPABUIIBHBIE PE3YIbTAThI U BEIBOJIBI; B XOE
MPOBEACHUS PAaOOTHI OBUTH JOTYIIEHBI OIITHOKH.

Ouenka '""Hey/10BJIETBOPHUTEILHO'" BBICTABISIETCS, €CIM Pa0OTa BBHIMOIHEHA HE TMOJHOCTHIO HITU
00BEM BBINIOJIHEHHOM YacTH paboThl HE TIO3BOJISET ClieaTh MPaBUIbHBIX BHIBO/IOB.

Tema 1.3 KopHu, crenenu u jorapugmbi

IIpakTuyeckas padora NelS.
Pemenue JiorapupmuyecKkux ypaBHeHUIl 1 HEPABEHCTB.

Heuan: DopMupoBaTh HABBIKHM PEIICHHS JOTapU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB.

BoinosiHeHune pa6oTsl crioco0cTBYeT (JOPMUPOBAHUIO:

OK 01 Bpei6uparp ciocoObl perieHus 3aad npodecCHOHaIbHON ASATEIHbHOCTH MPUMEHHUTEIIBHO K
Pa3IMYHbIM KOHTEKCTaM ;

OK 02 Mcnonb3oBaTh COBPEMEHHBIE CPE/ICTBA TIOKUCKA, aHANIM3a U MHTEPIpeTaluu uHpopMauu u
MH(POPMAIIMOHHBIE TEXHOJIOTHH [T BBITIOIHEHUS 3a/1a4 TPO(GECCUOHATBLHOMN e TeIbHOCTH;

OK 04 D¢ddexTnBHO B3auMOIeHCTBOBATh U pabOTaTh B KOJIJICKTUBE M KOMAH/IE.

IIK 3.1 IIpoBOIUTH TUMIOBBIE pacdyeThl NpU O(GOPMIICHUM TEXHOJOTUYECKOH NOKYMEHTAllMH Ha
TUAPABINYECKHUE U THEBMATUUECKNE TPUBO/bI, YCTPONUCTBA U CUCTEMBI.

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

3aganue: Pemmre norapupmMudeckrue ypaBHEHUS] © HEPABEHCTBA:
1) logix —log ,x — 6 = 0;

2) %lg (x? —4x—1) =Ig 8x —lg4x

3) log:(3x +5) +logi(x —1) > -1

4) log36(2x -3)+ log36(3x + 1) <loge 21 — logg 3.

IMopsiiok BbINOJIHEHHSsI Pa6OTHI:
1) HaiinuTe 00sacTh AOMYCTUMBIX 3HAUCHHH.
2) Wcnons3ys cBO#cTBa JOTapuMOB, 00€ YaCTH YpaBHEHHs MPUBOAUM K OJHOMY OCHOBAHHIO
log, f(x) = log, g(x). [loTenuupyem ode yactu ypaBHenusl, monydaem f(x) = g(x).
3) Pemmaem monydeHHOe ypaBHEHHE. T.K. TOTCHIMPOBAHHE YpPaBHEHHS MOXET TIPHUBECTH K
HOSIBJIICHUIO MOCTOPOHHUX KOPHEH, TO JIeiaeM MPOBEPKY.
4) 3amuchiBaeM OTBET.

5) Hcnonw3ys onpeznenenue norapudma o06e 4acTH HEpaBEHCTBA MPUBOIUM K OJHOMY OCHOBaHHIO,
T. €. mosy4aeM HepaBeHcTBO Bua 10gaf(X) <10gag(X).
6) Ilpu pemeHnn norapupMHUYECKUX HEPABEHCTB HY)KHO YYUTHIBATH CBOWCTBO MOHOTOHHOCTH
norapu@muueckor GyHKIUH, T.€.
npu a > 1 log, f(x) > log, g(x) < f(x) > g(x)
npu 0 < a <1 log, f(x) >log,g(x) & f(x) < gx).
[Tpu 3TOM HYXHO 0053aTEIBHO YYUTHIBATH M O0JIACTH JOMYCTHMBIX 3HAUCHHI.
Pemrenne orapupMuyIeckoro HepaBeHCTBA CBOAMTCS K PEHICHUIO CUCTEM HEPABEHCTB:
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fx)>g(x)
npu a > 1 log, f(x) >log,g(x) &4 f(x)>0

gx)>0
fx) <g(x)
mpu 0 < a <1 log, f(x) >log,g(x) &< f(x)>0
gx)>0
1) logix —log ,x—6=0 o/13: x>0
Pemaem 310 ypaBHEHHE METOJIOM BBEICHUSI HOBOM MEPEMEHHOM |
log,x =y

y2-y—-6=0;

Vi =2y, =3;

Bo3sBpaiaemcs k crapoi mepeMeHHOM:

logyx =—2 wmm logyx =3.

[Tomyunnu npocreiiinye morapuMuUecKie ypaBHEHUs, pelasi KOTOpbIe MOIyYuM

x=47%; x = 43;

x=— x = 64.

16’
O06a 3HaueHKs BXOAT B 00JIACTh HOMYCTUMBIX 3HAUCHMIA.
OrtBer: i; 64.
16
x> 0;
2) log,(2x% — 7x + 6) —log,(x — 2) =log,x  OI3: {2x2 —7x+6 >0
x—2>0

log,(2x? — 7x + 6) = log,(x — 2) + log, x;
log,(2x? — 7x + 6) = log,(x — 2)x;
2x% —7x + 6 = x? — 2x;
2x2 —T7x+6—x*>+2x=0;
x2—5x+6=0;
X, =2; x, =3.
IIpoBepum, npuHaanexar a1 HalaeHHble KopHA O/13:

2>0;
x1=2;{2-22—7-2+6=0
2—2=0
3>0;
xz=3{2-32—7-3+6>0;
3—2>0

Ortser: 3.
3) logi(x? + 7x + 10) = -2
2

CocTaBuM cucTEMY HEPaBEHCTB, YUUTHIBAs, UTO JIOTapU(PMUPYEMOE BbIpaKEHUE JTOJIKHO OBITH
ITOJIOKUTEIBHBIM 1 OCHOBAaHHE MEHbIIIE 1.

X2 +7x+10>0

1n\"2;
x2+7x+10S(—)
2

{x2+7x+10>0.
X’ +7x+10< 4’
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Pemraem kBagpaTHbIe HEPAaBEHCTBA:
x24+7x+10>0
X2 4+7x+10=0

x1=—5, x2=—2 + - +

-5 -2
x> +7x+10< 4
x> +7x+6=0
X1 =—6; x, =—1 + - + >

v e
-6 -1

Haiiném pemienne cucremsl:

J PAUPNIOIN SN L
-6 5 -2 -1
Otset: [—6; —5) U (—2; —1]

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHNe

Kpurtepun ounenku:

Ouenka "oTJIHYHO" BBICTABIIACTCS, €CIIM paboTa BHIITOJIHEHA B MOJIHOM 00BEME C COOJII0ICHUEM
HEOOXOMMOM TOCIeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIlMCU U BEIYUCIICHUS.

Ouenka ''Xopouio'" BBICTABISETCSA, €CIU BBITIOJHEHBI TPEOOBaHUS K OIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka '"yaoBJIeTBOPUTEIBLHO'"' BBICTABIACTCS, €CIM paboTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTAThI U BHIBOJBI; B X0OJI€
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ouenka '"HeyI0BJIETBOPUTEILHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO HIIU
00BEM BBITIOTHEHHOM YacTH pabOThI HE MTO3BOJISET CAENATh MPABHIbHBIX BHIBOJIOB.

Tema 2.1 OcHOBHbIE IOHATHS TPUTOHOMETPHH.
IIpeodpa3oBanne TPUrOHOMETPHYCCKHUX BbIPAKCHUH

IIpakTnyeckoe 3ansitue Nel6
PaguanHblil MeTOX M3MEPEHUs YIJIOB BpAallleHUs U CBSA3b € rpaaycHoil Mepoii. Haxoxxaenue
3HAYEHUH TPUTOHOMETPUYECKUX (PyHKIHIA.

Heab: ®opMupoBaTh HABBIKM MEpexoja OT paJHaHHOW Mephl YIJIOB K I'paAyCHOH M 0OpaTHO,
HAXO0XJICHUS 3HAYEHUH TPUTOHOMETPUUECKUX (PYHKIIHM.

BbinosiHeHue pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 Bri6upats crocoObl pemeHus 3a1a4 npohecCHOHATBHON JeSITeNbHOCTH NIPUMEHHUTENBHO K
Pa3IMYHBIM KOHTEKCTAM;

OK 04 D¢ddexTuBHO B3auMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMAaH/IC;
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IIK 3.1 ITpoBOOUTH TUMOBBIE pacdyeThl NpU O(YOPMIICHUU TEXHOJOTUYECKOH NOKYMEHTAIIUU

THAPAaBINYCCKUC U ITHEBMATUYCCKUC ITPHUBO/JIEI, YCTpOfICTBa U CUCTCMHBI.

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MaTEPHAIbl, KOHCIICKTHI JICKIIHH.

3aganue:
1. Beipazute B pajiraHax BeITWYUHY YIJIa, 33JJAaHHOTO B rpajaycax
a) 150° 6)450° B)40°
2. BrIpazuTe B rpajycax BEIMYHUHY YyIJia, 3aJaHHOTO B paJliaHax
T 41T
a) T 0) 4m B) s

Ha

3. Hcnonb3ys onpeneneHusi TPUrOHOMETPUYECKHX (PYHKUUH, HAalAUTE 3HAKH STUX (PYHKIUH JUIs

YTJIOB:
a) —210°  6) =

4. 3ybuatoe koneco umeer 72 3ybua. Ha ckonbko rpaaycoB MOBEpPHETCS KOJIECO MPHU MOBOPOTE

€ro: a) MpoTUB YacoBOM cTpenku Ha 21 3ybelr; 0) o yacoBoii cTpenke Ha 144 3y6ima?

5. lIkuB snextpomoropa nenaer 6000 o0opoToB B MHUHYTY. Bblumciure yrioByro CKOPOCTb

BpalICHUS B I'pajJlycax B CEKyHAY U B pPaJIMaHax B CEKyH]Y.

HOpﬂIlOK BbIIIOJTHCHU A paﬁoTbI:

1. Paamannas u TpagycHas Mephl CBsi3aHbl 3aBHcHUMOCTBhIO 180° = m paguan. [loatomy 1° =

T
Taow SHATHT X °= Tgo & PanuaH.
180°

2. UToOBI BBIPA3UTh YroJl B IPaJyCHOM Mepe BOCIONIb3yWTeCh COOTHOLIIEHHEM 1paj = —.

3. Ha‘lepTI/ITe CANHUYHYIO OKPY’KHOCTb, OTJIOXKHUTEC 3aﬂaHHLII>’I yroii, IIOMHA,
MOJIOKHUTCIBHBIM  CHHUTACTCA  YTOJI, OTKJ'IaI[BIBaeMI)II\/JI IIPOTHUB qacoBO CTpPCIIKH,
OTpULATCIIbHBIM — I10 4acoBOM CTPCJIKC.

1. BeIpasure B paguanax BEJIMYHHY yIUia, 3aJaHHOTO B Tpagycax
a) 120° 6)225° B)10°

a) 120° = ——-120° = 2 6)225° = ——-225° = °%; B)10° = —-10° = —.
180 3 180 4 180 18
2. Brlpasute B rpagycax BeIHYUHY YIJIa, 3aJaHHOTO B paJinaHax
) 6) = ) Z
a 5 9 B 6
a)3_”_&0°.3_”:1080 6)2_”:i°°.2_”:400 B)S_”:ioos_”:1500
5 T 5 9 s 9 6 T 6

3. Ucnonb3ys omnpeneneHuss TPUTOHOMETPUUYECKUX (DYHKIUHM, HalauTe 3HAKM ATUX (DYHKIMNA
YIJIOB:

2) —120°  6) =

4qTo
a

JUTSL

[TocTporM €IMHUYHYIO OKPYKHOCTh M OTJIOXHMM JaHHbIE yribl. Yron—120° oTknaasiBaeMm 1o

vacoBoi cTpenke. Touka, coorBercTByromas yriry —120° nexur B |1l ueTBepTH, 3Hauwmr,
cos(—120°) < 0, sin(—120°) < 0,
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tg (—=120°) > 0, ctg(—120°) > 0.

(I)opMa NMpeacTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:
Ouenka "oTJHYHO'" BBICTABIISCTCS, €CITU pabOTa BBIOJIHEHA B IMOJTHOM 00BEME C COOIIOICHUEM
HE0OXOIMMOM TOCIEN0BATEIbHOCTH JIEHCTBUIl; B OTBETE MPAaBUILHO M aKKypaTHO BBIIIOJIHEHBI BCE

3aliCH U BEIUUCIICHUA.
Ouenka ''Xopouio'" BBICTABISACTCSA, €CIU BBITIOJHEHBI TPEOOBaHHS K OIEHKE "OTJIMYHO", HO

JOMYIIEHBI 2-3 HeloYeTa.

Ouenka '"ya0BJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CM paboTa BBIMOJIHEHA HE IOJIHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TAKOB, YTO MO3BOJISIET MMOJIYYUTh MTPABWIIBHBIE PE3YJIbTATHI M BHIBOJIBI; B X0OJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKH.

OueHka '""HeyI0BJIETBOPUTEILHO'" BBICTABIISETCS, €CIM PA0OTa BBHIMOJTHCHA HE MOJIHOCTHIO HITH
00BEM BBITIOJIHEHHOM YyacTH paboThl HE TIO3BOJISET CIeaTh MPaBUIbHBIX BHIBO/IOB.

Tema 2.1 OcHOBHBIE IOHATHSA TPUTOHOMETPHH.
IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BbIPAa:KeHH

IIpakTuyeckoe 3ansiTue Nel/
IIpeoOpa3oBaHNsi TPUTOHOMETPHUYECKUX BbIpaskeHUil. OCHOBHbIE TPUTOHOMETPUYECKUE
TOK/IeCTBA.

Heab: @opmMupoBaTh HaBBIKM IPEOOpPa30BAHUS TPUTOHOMETPUYECKUX BBIPAKEHUH, HCIOJIB3YS
OCHOBHBIE€ TPUTOHOMETPUUECKHUE TOKIECTBA.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Boi6upate crioco0bl penieHus 3agad npoeCCUOHAIbHON NeSTEIbHOCTH MPUMEHUTEIBHO K

Pa3IMYHBIM KOHTEKCTAM;
OK 04 D¢} dexTuBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/E.

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUAIbl, KOHCIIEKTHI JIEKIIH.

3aganue:
1. Haligute 3Hau€HUs! TPUTOHOMETPUYECKUX (DYHKIIUH, €CIIM U3BECTHO:

1) cos x= 0,8, 37” <x< 2T
2) sin <= 0,6,% <xX< 1T
3) tg x= —%% <x< T
2. Konebanue Hanpspkenus 3aaaercst popmynoit: U(t) = Uy, cos(wt + ¢).Haiinure 3HaueHue
HanpspKeHUs, eciii u3BectHo, uto U, = 100 B, ¢, = 0, sinwt = 0,6;
0<wt<-.

Iopsaok BbINOJHEHUS PA0OTHI:
1. 3anummuTe ycioBue.
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2. 3anumuTte (GOpPMYNIBI OCHOBHBIX TPUTOHOMETPHUUECKHX TOXKIECTB, COJEpKaIlue JTaHHYIO
(YHKIHIO U Ty, KOTOPYIO HEOOXOIUMO HANTH.

3. Beipaszute HemsBecTHyO (yHKIHMI0. Ecianm HeoO0X0oauMo H3BJI€Yb KBAaApaTHBIA KOPEHb, TO
OTIpeIeNTUTE 3HAK UCKOMOU (DYHKIIMU, UCIIONb3YA 3a/laHHYIO YETBEPTh.

4. BuruuicnuTe 3HAYCHUS BCEX HEM3BECTHBIX (DYHKITHIA.

1. Jlano: cos x= 0,8, 37” << 21

Haiitu: sin , tg «,ctg <
Pewenue:
1)3aruiieM OCHOBHOE TPUTOHOMETPHIECKOE TOKIECTBO
cos? « +sin? <=1
Beipazum u3 Hero uckomyro GyHKIHI Sin X= +vV1 — cos? «
Tax kak cunyc B |V ueTBepTH HMeeT OTpHUIIATENLHOE 3HAUYCHHUE, TO
sin x= —/1 - 0,64 = —/0,36 = —0,6.

2) 3anuireM OCHOBHOE TPUTOHOMETPHUYCCKOC TOKIACCTBO

. sin «
XX=
g cos X
[TogcTaBUM M3BECTHBIC 3HAYCHUS U HalIeM HEU3BECTHYIO ()YHKITHIO
—-0,6 6 3
tg «= =——=—-—=-0,75

0,8 8 4
3) 3amuieM OCHOBHOE TPHUIOHOMETPHUYECKOE TOKIECTBO
tg «<-ctga =1

1
BLIpa3I/IM N3 HET'O HCKOMYTO Q)YHKHI/IIO Ctg X= tg_o(

g o= —= = —1=
‘g 3 3

3. JaHo: sin «= 0,6,% <xX<L T

Haiitu: cos &, tg &, ctg <
Pemenue:
1)3anuiieM 0CHOBHOE TPUTOHOMETPHUIECKOE TOXKIACCTBO
cos? « +sin® «x=1
Bripasum u3 Hero HCKoMyro GYHKIHUIO cos X= +V1 — sin? «
Tax xak kocunyc Bo |l yerBepTu orpunarenes, To cos x= —/1 — 0,36 = —0,8.

2) 3anuinemM OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO
sin «

tg o=
cos X
IToicTaBUM U3BECTHBIE 3HAYEHHS U HAMIEM HEM3BECTHYIO (DYHKIIUIO
, 0,6 6 3 0.75
XX= =—==——= -0,
9%= 08~ "8 4

3) 3anumieM OCHOBHOE TPUTOHOMETPHUYECKOE TOMKIECTBO
tg «<-ctga =1

1
Beipa3um u3 Hero HCKOMyI0 (QyHKLUIO Ctg K= o

g o= —= = —1=
g 3 3
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4. Jlano: tg &= — <x<m

)

>l w
SIE

Haiitu: cos &, sin &, ctg «

Pewrenue:
1) 3amuiieM OCHOBHOE TPUTOHOMETPHUECKOE TOXKIESCTBO
tg x-ctga =1

1
Bripaszum u3 Hero uckomyro GpyHKIHIO ctg X= o
1

Ctg X= —1§

2) 3anuineM OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO
1+ tg? x= ——
g c0s? «

1
Bripasum u3 Hero uckoMmyro GyHKIUIO €O0S X= + Wirore
g“xX

Tak kak KOCHUHYC BO I YETBEPTH OTPULIATECIICH, TO COS X= — = —

1+1_6

3) 3anuieM OCHOBHOE TPUTOHOMETPHYECKOE TOKICCTBO
cos? x +sin? x=1
Beipazum u3 Hero uckomyroo QyHKIHIO Sin X= +vV1 — cos? «
Tak kak cunyc Bo |l deTBepTH MOJIOKUTENBHBIN, TO Sin X=+/1 — 0,64 = /0,36 = 0,6.

2. Konebanue Hanpspkenust 3aaaercst popmynoit: U(t) = Uy, cos(wt + ¢).Haiinure 3HaueHune
HanpsHKeHUs, eciii u3BectHo, uto U, = 100 B, ¢, = 0, sinwt = 0,6;
0<wt<-.
Pemenue:
Kone6anue Hanpspkenus 3agaercs popmynoii: U(t) = U, cos(wt + ¢@y). UTOOBI BEIMUCIUTD 3HAYCHHE
HAIPsOKEHHS, HYXKHO HallTH cos(wt + ¢ ).

[To ycnoButo sinwt = 0,6. 3anuiiemM 0OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO
cos’wt + sinwt = 1.

Beipazum u3 Hero uckomyro GyHknuocoswt = +V1 — sin?wt.

[To ycnoBuro0 < wt < g . Tak Kak KOCHHYC B IIEpBOM YE€TBEPTH IOJOKUTEIIEH, TO

coswt =+/1— 0,36 =+/0,64 = 0,8.

[ToncraBuMm nosyueHHsle 3HaueHus B popmyny U = 100 - 0,8 = 80 B.
®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHHe

Kpurtepun onenkmn:

Ouenka "oTJHYHO'" BBICTABIACTCA, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0IEHUEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

Ouenka ''xopomo" BBICTaBISETCS, €CIM BHINONHEHBI TPeOOBaHUS K OIEHKE "OTIMYHO", HO
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JOMYIIEHBI 2-3 HeloYeTa.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TAKOB, YTO MO3BOJISIET MOJIYYUTh MTPABUIIBHBIE PE3YJIbTATHI M BHIBOJIBI; B X0OJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKH.

OueHka '"Hey/10BJIETBOPHUTEILHO'" BBICTABISETCS, €CIM PA0OTa BBHIMOJTHEHA HE MOJHOCTHIO HITU
00BEM BBINIOJIHEHHOM YacTH paboThl HE TIO3BOJISET ClieaTh MPaBUIbHBIX BHIBO/IOB.

Tema 2.1 OcHOBHbIEC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPaKEeHU

IMpakTnyeckoe 3ansiTue Ne 18
«IIpeodpa3oBaHNsi TPUTOHOMETPUYECKHUX BhIpa:keHUil. @OpMYyJibl C10KEeHH S, YIBOCHUSI.
DopMyJibl IPUBEICHUS.

Heab: @opmMupoBaTh HABBIKM MPEOOpPa30BaHUs TPUTOHOMETPUYECKUX BBIPAKEHHUI, HCHONB3YS
(hOpPMYITBI CIIOKEHUS, YIBOCHHSI U TIPUBEICHUS.

Brinosnenue padorsl cnoco6cTBYeT GOPMUPOBAHNIO:
OK 01 BeibupaTth cmocoObl pemieHds 3aaad NpoPecCUOHANBHON eATEeIbHOCTH MNPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM
OK 04 D¢ddexTuBHO B3auMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

MaTtepuajbHoe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHLHBIC 3alaHuA, CIIPAaBOYHBIC MaTCpUalibl, KOHCIICKTBI JICKHI/Iﬁ.

3aganue:
c0512°-c0548°—sin12°sin48°

€0554°-5in36°+c0s36°-sin54°

1.Berunciure

31
i tg(S+a cos 2t .
2. YopocTute BeIpakeHUE a) S.m(;:a) — ( 2 ) +tg(m — a); 6) —————sint
sin(-a)  ctg(n-a) cost—sint
3. JlaHo cos xX= —%; cosf = —g;n <x< 37”; T<f< 3771

Haiinure sin(x —f).
sin(x—pB)cosB+cos(a—B)sinff
cos(a—p)cosB—sin(a—pB)sinp =tga

4. JIokaXXUuTe TOXKACCTBO:

ITopsinok BbINOJIHEHHS PA0OTHI

1) 3anummTe 3amaHMe W ONpEACIHMTe, KaKMMH (GOpPMYyJaMH  TPUTOHOMETPUH  HYKHO
BOCIIOJIb30BaThCS.

2) Ipumenute 3T HOPMYIIBL.

3) YopoctuTe mONyYMBIIEECS BBIpaKEHHE. BblumciuTe, €cam 3TO HEOOXOAMMO, 3HAUCHHE
BBIPAKEHUSI.

c0s71°c0s26°+sin71°-sin26°

1.Beruncnure

sin20°-c0s25°+c0s20°-sin25°
Pemenmue:
c0s71° - cos26° + sin71° - sin26°

sin20° - cos25° + co0s20° - sin25°
Jns pemienust Ham HEO00XOIUMO UCII0JIB30BaTh q)opMyJILI CJIOKCHUSI:

cos(a + B) = cosa - cosp F sina - sinf
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sin(a + B) = sina * cosf + cosa - sinf8
c0s71° - c0s26° + sin71° - sin26°  cos(71° — 26°)  cos45°

sin20° - c0s25° + c0s20° - sin25° sin(20° + 25°)  Sin45°
sin(180°+a)-tg(x—180°)-cos(360°—a)

= tg45° =1

2. YopocTuTe BbIpaxKeHue: — —
ctg(E—zx)-ctg(n+a)-605(7—0()

[Ipu pemeHnn 3TOrO 3aJaHHs HYXHO MPUMEHHTH (OPMYIbI npuBeneHus. s 3TOro BCIIOMHUM
MHeMOHHuYecKoe npaswio: 1) Hazpanue pyHKIMH He MEHSETCA, €ClIM K apryMeHTy o npuOasisiercss —un
wii 7.

T a
Haspanue QyHKUMM MEHSCTCS, SCIM K apryMCHTY O HPHOaBISeTCs —on WK om N-

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

Pewrenue:
sin(180° + «) - tg(x —180°) - cos(360° —a)  —sina-tga-cosa  cosa cosa  cosa-Ssina
— = = = = Slna
T 3 . cosa
T _ ) - : 3 _ tga - ctga - (—sina) ctga cosa
ctg(; — @) ctg(m + @) - cos( ) g ga-( ) g -~

3. JlaHo sin x= 18—7; cosf = g;g <x<m 0<fB< g
Haiinute sin(x +8).
Pemenue: Hnst pereHus HaMm HYXHO HCITOJIb30BaTh bopmyny CIIOKCHUS

sin(a + ) = sina - cosf + cosa - sinf

Ho HaM HeM3BECTHBI 3HAYeHUA COS X U Sinf.

Haiiiem cHavaia 5Tu 3HAYCHUSI, UCTIOIb3Ys OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIECTBO:
cos® o« +sin®* «= 1

BrIpasuM u3 HETO UCKOMYIO QYHKIIHIO cos &= +V1 — sin? o«

sinf = +4/1 — cos?pB

64 289 64 15
Tak kak Kocunyc Bo || ueTBepTH oTpHIATENEH, TO cos x= — |1 — —= = — /— ——=-=
289 289 289 17

9 . 16 25 16 9 3
Tak kak CHHYC B | YCTBECPTU IMOJIOKUTCIIbHBIU, TO sinff = Jl —_——= |mm== ==
25 25 25 25 5

[TonacraBuM HaliieHHbIE 3HaYEHUS B (POPMYITY M BRIUMCITUM 3HAUCHUE
sin(e +f).

4 (15) 3 32 45 13
5 85 85 85

8
sin( +8) =17 17

sin(ec—B)cosf+cos(a—pB)sinf _
cos(a—p)cosf—sin(a—p)sinf -

4. JIoKa)XuTe TOXKACCTBO: tga

Jloka3arenbCcTBO:
BuInmiineM oTAeIBHO JIEBYIO YaCcTh TOXKIECTBA ¥ IPEOOPa3yeM €€, UCIIOIb3YS (POPMYIIBI CIOKEHHUS:
sin(x —B) cosp + cos(a — B) sinf  sin(a—f+pB) sina

cos(a — B) cosp — sin(a — B) sinf cos(a —B+B) cosa fga
tg x=tg «

ToxxaecTBO JOKa3aHO.
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BosmoxkeH u apyroii croco0 10Ka3aTenbCTBa:
sin(< —pB) cosp + cos(a — B) sinf  (sina - cosp — cosa - sinf)cosp + (cosa - cosp + sina - sinf)sinf
cos(a — B) cosp — sin(a — B) sinf~ (cosa - cosp + sina - sinf)cosp — (sina - cosp — cosa - sinf)sinf
Packpoem ckoOku 1 TipuBeieM TOJOOHBIEC claraeMble
sina - cos?p — cosa - sinf - cosp + cosa - cosf - sinf + sina - sin?f  sina - cos?p + sina - sin?f
" cosa - cos?f + sina - sinf - cosf — sina - cosf - sinf + cosa - sin28  cosa - cos?f + cosa - sin?f
sina(cos?B + sin’B)  sina
~ cosa(cos?f + sin2f)  cosa tge
g x=tg «

CDopMa NMpeacTaBjJaCHusd pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "OTJIMYHO'" CTaBUTCSA, €Clid paboTa BBHIMOJHEHA B IMOJHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIITOJIHEHBI BCE
3aIllMCH U BBEIYUCICHHA.

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

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJI€
MPOBEICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1eTBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIIOJIHEHA HE MOJHOCTBHIO U 00bEM
BBITIOJTHEHHON YacTH PabOTHI HE MO3BOJISET CENIATh TPABIIILHBIX BBEIBOJIOB.

Tema 2.1 OcHOBHbIE IOHATHS TPUTOHOMETPHH.
IIpeodpa3oBanne TPUrOHOMETPHYCCKHUX BbIPAKCHUH

IIpakTyeckoe 3ansaTue Ne 19
IIpeoGpa3zoBanue cymMMbl TpUrOHOMeTpHYecKUX pyHKumii B npousBeaenue. [IpeodpazoBanue
NPOU3BEACHUS] TPHTOHOMETPHYECKUX QYHKIMI € CyMMy

Heanb: dopmMupoBaTh HaBBIKM IPe0Opa30BaHUs TPUTOHOMETPUUECKUX BbIPAKEHUH, MCHONb3Ys
(dbopMyInbl  MIpeoOpa3oBaHMsl CyMMbl U Pa3HOCTH TPUTOHOMETPUYECKMX (DPYHKIHUH B INPOU3BEICHUE,
npeoOpa3oBaHus MPOU3BEICHHSI TPUTOHOMETPUUYECKUX (QYHKIUN B CyMMY.

BoinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:
OK 01 BeibupaTth crnocoObl pemieHds 3ajad NpoPecCHOHANBbHON NeATEeIbHOCTH MNPHUMEHUTENIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/IE

MartepuaabHoe o0ecrieyenue:
WNHauBuayanbHble 3a1aHNsL, CIPABOYHBIE MAaTEpUAIIbl, KOHCIIEKTHI JIEKIIUH.

3aganme:
) in78°—sin42°
1. HaiiguTe 3Ha4YeHHE BHIPAKECHUS: —
cos78°—cos42°

cos a—cos 3a+cos5a—cos7a
2. YHpOCTI/ITe BBIPAXKCHUC

sin a+sin3a+sin5a+sin7a
sin2a+sinba
3. JIoKaxxuTe TOXKIACCTBO: = tgda

cos2a+cosba

26



Iopsinok BbINOJHEHUS PA0OThI

1. 3anumuTe 3amaHWe W ONpeAeNuTe, KakuMu (opMmynamMu  TPUTOHOMETPHH  HYXKHO
BOCIIOJIb30BaThCH.

2. Ilpumenure 3te GOPMYITHL

3. YmpoctuTe TMONyduBIIEeeCs BhIpaXCHUE. Bplymciaute, e€ciiM 3TO HEO0OXOAMMO, 3HAuYCHHE
BBIPKEHUSI.

Sin68°—sin22°

1. Haiinure 3HaueHHUE BHIPAXKCHUS:
€0568°—c0s22°

Jlnst pemieHus HaM HYKHO BOCIIOJIb30BaThCs (hopMyiamMu MpeoOpa3oBaHUs CyMMbI M pPa3HOCTH
TPUTOHOMETPHUECKUX (DYHKLUN B IPOU3BEIECHHE:

a+pf a—pf
cosa + cosf = 2cos * cos
2 2
cat+p . a—-p
cosa — cosf} = —2sin rsin—
a+ a—
sina + sinf = 2sin p - cos p
2 2
. . atpf a-=§
sina — sinf = 2cos > - sin >
Pemenue:
68°422° . 68°-22°
sin68° — sin22° 2cos TSin— 2c0s45° - sin23° cos45° 45 N
= 3 o > s = = — = —ct o —
c0s68° — c0522°  _ogin BH2E L i 8872 _25in45° - sin23° sin45° g

2

sin3a+sina
2. YrpocTuTe BIpa)KeHUE ————————
cos3a—cosa

Jlia pelieHUss HaM HYKHO BOCIIOJIb30BaThCs (opMysiaMu NpeoOpa3oBaHUS CYMMBbI U Pa3HOCTH
TPUTOHOMETPUUYECKUX (DYHKLUHN B IPOU3BEICHHE:

a+pf a—pf
cosa + cosf} = 2cos * CcoS
2 2
ca+pf . a—f
cosa — cosf = —2sin - sin >
a+ a —
sina + sinfd = 2sin p - cos p
2 2
. . a . a -
sina — sinf = 2cos sin >
Pemenue:
. 3a+a  3o-«a
. . 2sin co :
sin3a +sina 2 2 _ 2sin2qcosa _ cosa - _ciga
- B - Ba+a . 3a-a —2si Nna  sina
cos3a—cosa 5 . sin . 2sin 2a:sin o sin o
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sina+sin3a+sin5a

3. JloKka)xxuTe TOXISCTBO: =tg3a

cosa+cos3a+cos5a

Jlia pelieHUss HaM HYKHO BOCIIOJIb30BaThCs (opMyliaMu MpeoOpa3oBaHUS CYMMBI U Pa3HOCTH
TPUTOHOMETPHUYECKUX (DYHKIUN B IPOU3BEICHHE.

Pemenue:

sina + sin3a + sinba

= tg3a
cosa + cos3a + cosba g

BhInuLeM OT/IENBHO JIEBYIO 4acTh TOKIECTBA U IPE0OpasyeM €€, HCHIONb3ys (opMyJIbl:
. at5a a—-5a .
sina + sin3a + sinsa  (sina + sin5a) + sin3a 25— —" - tsin3a

cosa + cos3a + cosSa  (cosa + cos5a) + cos3a 2005 E2% . c0s 2% + cos3a

_ sin3a - cos(—2a) + sin3a

"~ cos3a - cos(—2a) + cos3a

Bocnonbs3zyemcst 4eTHOCTBIO KOCUHYCa cos(—a) = cosa
sin3a - cos2a + sin3a  sin3a - (cos2a +1) sin3a

= = = =tg3
cos3a - cos2a + cos3a  cos3a - (cosZa +1) cos3a g=e

tg3a = tg3a
ToxkaecTBO JOKa3aHO.

®opma npeacTaBaeHus pe3yJibTaTa: BHIIOIHEHHOE 3aJaHHe

Kpurtepun ounenku:

Ouenka "oTJMYHO'" BBICTABISACTCS, €CIIM pabOTa BHIIIOJIHEHA B MTOJTHOM 00BEME ¢ COOJII0ICHUEM
HEOOXOIMMOM TMOCIEeI0BAaTEILHOCTH JIEUCTBHI; B OTBETE MPABWJIBHO W aKKypaTHO BBITIOJTHEHBI BCE
3allMCH U BEIYUCIICHUS.

Ouenka ''Xopouio'" BBICTABISETCSA, €CIU BBITIOJHEHBI TPEOOBaHUS K OIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YacTH TaKOB, UYTO MO3BOJISET MOTYYUTh MPABUIbHBIC PE3YIbTATHl U BBIBOJBI; B XOJI€
MPOBEACHUS PAaOOTHI OBUIHA JOMYIIEHBI OIITHOKH.

Ouenka '""Hey10BJIETBOPUTEILHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOJTHEHHOM YacTH paOOThI HE TTO3BOJISIET CAENATh MPABUILHBIX BHIBOJIOB.

Tema 2.1 OcHOBHbIE IOHATHS TPUTOHOMETPHH.
IIpeodpa3oBanne TPUrOHOMETPHYCCKHUX BbIPAKCHUH

IIpakTnyeckoe 3ansaTue Ne 20
IMocTpoenue rpagpuKoB TPUTOHOMETPHUYECKHUX (PYHKUMIH C HCIOJIH30BAHNEM IreOMEeTPUYECKUX
npeodpa3oBanmii. Onyucanue NPOU3BOACTBEHHBIX NMPOLECCOB ¢ MOMOLIbIO rpaduKoB PpyHKIMI

Hean padorsi: DopMupoBaTh HABBIKM HCIOIB30BaHUS IPa(UKOB TPUTOHOMETPUUIECKUX (DYHKIIMHA
B pPEILIEHUU MPUKIIATHBIX 33/1a4.

BbinosiHeHue pa6oTsl crioco0cTBYET (POPMUPOBAHUIO:

OK 01 Bribupats crocoObl pemeHus 3a1a4 npoheCCUOHATBbHON AEATENbHOCTH MPUMEHHUTENBHO K
pa3IMYHbIM KOHTEKCTaM

OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE
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IIK 3.1 IIpoBOOUTH TUMOBBIE pacdyeThl NpU O(YOPMIICHUM TEXHOJOTUYECKOH NOKYMEHTAllMH Ha
THPaBIMYECKAE U THEBMAaTUYECKHAE IIPUBO/IBL, YCTPOUCTBA U CUCTEMBI.

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MAaTCpUaJibl, KOHCIICKTbBI HGKHHﬁ.

3ananmue:
1. Ha pucynke nzo0pakeH rpaduk 3aBUCHMOCTH KOOPJAMHATHI OT BPEMEHH KOJICOIIIOIIErocs Tea.

Lli-.‘u

- -

ITo rpaduky onpenenure: 1) ammuTyny konebanwii; 2) nepuos KonebaHuii; 3) yactory
Kose0aHuii; 4) 3anuIKTe ypaBHEHUE KOOPAUHATHI.

2. Ectb MraoBenHas ¢ororpadus BOJIHBI B pE3UHOBOM IIHYPE.

Onpenenure: 1) uiMHY BOJHBL; 2) aMIUIMTYAY KOJI€OaHHUM YaCTHUYEK LIHYpa.

M

0'1.2\:?/156\>

3. Ilo npeacraBieHHOMY IrpaduKy OnpeaenuTe aMIUIUTYy U Iepro] KojaeOaHHii
HUTSHOTO MasTHHKA.

x,cm
1 % £S5
0 >
2\ t.c
-1

4. Ilo ypaBHEHHIO TapMOHUYECKUX KOJIEOaHUMN ONPeNeTUTh AMILTUTYY, YTIOBYIO
CKOpOCTb, IEPHOA U YacToTy. HauepTuTth rpaduk JaHHOTO TapMOHUYECKOT0 KOJIeOaHHs.
1) x =15 sin 3nt

2) x = 8 sin /3t

3)x =10 sin zt

Ilopsinok BbINOJHEHHSI padOThHI:
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1) O3HaKOMHUTBCS C YCIOBHEM 3aJ1a4H, IPOAHATH3UPOBATh TpaduK.
2) Tlo rpaduky, UCTIONB3Ysl CBOMCTBA TPUTOHOMETPUUYECKUX (DYHKIIHM, ONPENeTUTh HEOOXOAMMBIC
BEJIMYHHEI, 3aITHCATh OTBET.

Xoxa pa6oTsl
ITpu pemennu 3a1a4 HEOOXOJMMO MCIIOJIB30BaTh CBOMCTBA TPUTOHOMETPUYECKON PyHKIMM
y =sinXx.
dyHkuusay = Sin X
I'paduxom (HyHKIMU SBISIETCS CHHYCOHMIA.
[TosTHYIO HEOBTOPAOILYIOCS 4YaCTh CUHYCOUBI HA3bIBAIOT BOJHOW CHHYCOUBI.
[Tos10BMHY BOJIHBI CUHYCOU/IbI HAa3bIBAIOT IIOJIYBOJHOW CUHYCOUIBI (MJIM apKOM).

T y A T=2n
y=sinx L J

CaoiicTBa QpyHKIUH Y= SiN X:
1) O6nacte onpeneneHus: GyHKIUN —MHOXKECTBO JEHCTBUTEIIBHBIX YUCE].
2) O6nactp 3HaueHUH QyHKIMKA —0Tpe3ok [—1; 1]
3) Oro HeueTHast PYHKIIMA.
4) Ot1o HenpepbIBHAs (QYHKLIHS.
5) Koopaunatel Touek nepecedenus rpaduka:-c ocbto abcuucc: (nn; 0),-c ocbro opaunar: (0; 0).
6) Ha otpeske [-n/2; m/2] pyHKIus Bo3pacTaer, Ha oTpeske [n/2; 3n/2] —yObIBaer.
7) Ha npomesxyTkax [27n; m + 27tn] QyHKIUSA NIPUHUMAET MOJI0KUTENbHBIE 3HaueHus. Ha mpomexyTkax
[-mt + 27n; 27n] GyHKIKMS TPUHUMAET OTPHUIIATE/IbHBIC 3HAUCHUSI.
8) IIpomexxyTku Bo3pacTanusi GyHKUuM: [-n/2 + 2xnn; w/2 + 2nn]. IlpomexxyTku yObiBaHus GyHKUMU: [7/2
+ 27an; 3n/2 + 2nn].
9) Touku MuaUMYMa pyHKIMH: -1/2 + 27tn. Toukn Makcumyma QyHKuuu: /2 + 2nn
10) dynkuus orpanuueHa cBepxy u cHu3y. Haumensiiee 3Hauenne pyHkuuu —1, Haubosbliee 3HaYeHHE
1

11) D10 nepuoanueckas pynkuus ¢ nepuoaom 2xn (T = 2m)
®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHNE

Kpurepum ouenku:

Ouenka "oTJHYHO'" BBICTABISETCS, €CITU padOTa BBHIIOJIHEHA B IMOJTHOM 00BbEME C COOIOIEHUEM
HEOOXOMMOM TOCIEeI0BATeILHOCTH JIEUCTBHI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

Ounenka ''Xopomo" BBICTaBISIETCSA, €CJIHM BBINOJHEHBl TpeOOBaHUS K OIEHKE "OTIWYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHEBIE PE3YNIbTATHI U BHIBOJIBI; B X0OJI€
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.

Ouenka '""Hey10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
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00BEM BBITTOJIHEHHON YacTH pabOThI HE MO3BOJISET CAENIATh MPaBUIIbHBIX BHIBOJIOB.
Tema 2.2 Tpuronomerpnueckne ypaBHeHHsI 1 HEPaBEHCTBA

IIpakTHyeckoe 3ansaTue Ne 21
IIpocreiime TPUroHOMeTPHYECKHE YPABHEHNUSI M HEPABEHCTBA.

eab padoTbi: DopMHUPOBATH HABBIKA PEIICHUS MPOCTEUIINX TPUTOHOMETPUUECKUX YPaBHEHUH U
HEPaBEHCTB

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BriGupath criocoObl pemeHus 3a1ad npo(ecCHOHaTbHON NeATENbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 02 Hcnons30BaTh COBpEMEHHBIE CPECTBA TOMCKA, aHAJIW3A W UHTEPIPETAIMH HHPOPMALIMHA U
MH()OPMAMOHHBIC TEXHOJIOTUH JJIS BEITIOJTHEHHMS 3a/1a4 MPOPECCHOHATBLHON NeSTeIbHOCTH

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

3aganue:
Pemre TpuronomeTpuueckue ypaBHEHHUS:
1) cos3x =0

2) sin (Zx —%) =-1
3) 3tg (4x + g) =3
4) ctg (2x+g) = —?

5) sindx - cos3x + cos4x - sin3x = %

IMopsiiok BbINOJIHEHUS PA0OTHI:

1. 3anucare ypaBHEHHE W OINPEACIHTh, K KaKOMy BHJy OHO OTHOCHUTCS W Kakod (opmyoii
HEOOXOMMO BOCIIOIL30BAThCS.

2. Pemuth ypaBHEHHE.

3. 3ammcarh OTBET.

Pemmre TpuronoMerpuueckre ypaBHEHU:

1) sin2x =0

910 YpaBHEHHE OTHOCHUTCS K YaCTHBIM Cl1y4asiM, IO3TOMY KOpHU HaX04ATCs 11O (bOpMyJIe
X=mnn, NeEeZ

XXXXXXXXXXXX
2x = mn,nez,

OtBeT x = gn, nezZ
2) cos (Sx + g) =-1

910 YpaBHCHHUEC OTHOCUTCA K YACTHBIM ClIydadM, IIO3TOMY KOPHH HAXOAATCA II10 (bOpMy'J'IC

x=m+2mn, ne€zZ

XXXXXXXXXXXX
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T
5x+§=7t+27m, nezZ

T
5x =m——=+4+ 2nn, neZ

2
5x = Y + 27n, nezZ
_2m + 2 7
X = s z n, ne
0 _2m + 2m 7
TBET: X = 15 5 n, ne.

3) 2cos3x=-1

Paznenum o6e yactu ypaBaenus Ha 2. [Tony4unm ypaBHEHHE: cos3x = — %

1
DTO ypaBHEHHE HE SIBJISIETCA YAaCTHBIM CIydaeM, a = -5 lal <1. [TosToMy OHO HMMeEET pelieHue,
KOTOpO€ HaxoauTcs no ¢popmyne: x = tarccosa + 2mn, neZ

1
3x = tarccos(— E) + 27n, nezZ
1
3x = +(mr — arccos E) + 27n, nez
/s
3x = +(m — §) + 2mn, nez
2
3x = i? + 27n, nezZ
2n 2w

x=i?+?n, nez

2 2
OtBeT: x = i?" + ?”n, neZ

4) tg(6x—§) =——

3
VYpaBHEHHE UMEET pelIeHne, KOTOPOE HaXOAUTCs 1Mo popmynie: x = arctga + mn, neZ

L\ ,
X 2 = arctg 3 nn, ne
DyHKIUSA y = arctgx HEYETHAs, IOITOMY arctg(—x) = —arctgx.

T
6x — z = —arctg 3 + mn, nezZ

bx—o=_"4 7
X 1-7% n, ne
6x——z+z+nn nezZ
67r4 ’
6X=E+T[Tl, nezZ
T
x—ﬁ+6n, nezZ
T
OTBeT:x=ﬁ+gn, nezZ

5)cos6x - c0S3x + sinbx - sin3x = g

Bugum, uTo JI€BYIO 4aCTh MOKHO CBEPHYTH 110 (hOPMyIIaM CIOMKEHHS:
cos(a + B) = cosa - cosp F sina - sinf

V3

cos(6x — 3x) = -
V3

cos 3x = —
2

TenepL YpaBHEHHUEC SIBIIACTCS HpOCTeI‘/'IHH/IM M €ro KOpHM HaxXOAATCs IO (i)OpMyne: x = +arccosa +
2mn, nez.

3x = +arccos g + 2mn, neZ
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3x = + 2nn, neZ

I+
o]

T T
x=iE+?n, nez
0 _+7r+27r Z
TBET: X = T 3 n, ne.

CDopMa NMpeacTaBJdCHUs pe3yjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJHYHO'" BBICTABIACTCA, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0IEHUEM
HEO0OXOIMMOM TIOCTIEIOBATEIILHOCTH JCHCTBHI; B OTBETE MPABWIBHO M AKKYpPaTHO BBIMOJIHCHBI BCE
3alMCH U BBEIYHCIICHHA.

Ounenka ''xopomo" BbBICTaBIISIETCS, €CJIM BBIIOJHEHBl TPeOOBaHUS K OLEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM pabOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISET MOJIYYUTh MPABUIIbHBIC PE3YIbTAThl U BBIBOJBI; B XOJI€
MPOBEICHUS paObOTHI OBUTH TOMYIIEHBI OIITHOKH.

Ouenka '"Hey10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WUITU
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 2.2 Tpuronomerpnuyeckne ypaBHeHHs] 1 HEPaBEHCTBA

IIpakTuyeckoe 3ansaTue Ne 22
TpuroHomerpuveckue ypaBHeHHUsI M MeTObI X pelICHH.

Henp padorbl: PopMUPOBATH HABBIKA PELLIEHUS TPUTOHOMETPUUECKUX YPABHEHUM, CBOASIINXCS K
MIPOCTEUILINM.

BbinosiHeHune padoTsl ciocodcTBYeT (OpMHUPOBAHMIO:

OK 01 BeiGupats cnioco0sl pemieHus 3aaad npoecCUOHaTbHON JEATeNbHOCTH MPUMEHHUTENbHO K
Pa3INIHBIM KOHTCKCTaM

OK 02 Hcnonb30BaTh COBpEMEHHbIE CPECTBA MOMCKA, aHAJIM3a U UHTEPNPETaluu UH(POpMALMU U
I/IH(l)OpMaHI/IOHHI)IC TEXHOJOI'NHU JJIA BBIIIOJTHCHUS 3a1a4 HpO(l)eCCHOHaHBHOfI ACATCIIbHOCTH

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

3ananmne:

Pernre TpPUrOHOMETPHUYECKUE YPABHEHUS:
1) 2sin?x — 3sinx +1=0

2) 8sin’*x + 6cosx —3 =10

3) 6tg?x +tgx—1=0

4) sindx + sin3x = 0

5) cos*(m—x) +8cos(m+x) +7 =0

Ilopsinok BbINOJHEHHS padOThI:

1. 3anumwure ypaBHEHHE U ONPENECINUTE, KaKUM CIOCOOOM YypaBHEHHE BO3MOXKHO CBECTH K
IIPOCTENIINM YPABHEHUSIM.

2. Ecnmn HeoOXoIuMO, BBEIUTE HOBYIO TEPEMEHHYIO M PEUINTE YpaBHEHHE OTHOCHTEIBHO ITOH
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nepemeHHo. llocime pemieHus ypaBHEHHMS C HOBOM IIEPEMEHHOM BEpHHUTECh K 3aMeHe. J[oJbKHO
IIOJIyYUTBCSL NMPOCTEHIIEE TPUTOHOMETPUYECKOE YPaBHEHHUE, PEIIUB KOTOPOE, MOJIYyYUM KOPHH JAHHOIO
ypaBHeHus. IloMHUTE, YTO, €ciaM ypaBHEHHE COACPKHUT (YHKUUHU y = tgx,y = ctgx, TO HEOOXOIUMO
YUYeCTb UX 00J1aCTh OINpeIeIEHUsI.

3. Ecnmu ypaBHEHHE MOXKHO TPEACTAaBUTh B BHUJIEC NPOM3BEACHUS HECKOJIBKUX MHOXHTEIEH, U
IIpaBasl 4aCTb paBHA HYJIIO, TO PA3JIOKHUTE JIEBYIO 4aCTb HA MHOXXMTEIU U UCIOJIb3YH MPaBWIIO, KOIZAA
IIPOU3BEICHUE paBHO Hym0. [IpupaBHAB KaXKIbplii MHOMWTEIb K HYJIIO, IIOJIYYUM HECKOJBKO
IIPOCTEHIINX YpaBHEHUH, KOTOpbIE HEOOXOAMMO PEIIUTh, YUUTHIBAS 00JIACTh JOIYCTUMBIX 3HAUCHUH.

4. 3anuiure OTBET.

Pemnre TpuronomeTpuueckue ypaBHEHHUS:

1) 2cos’x + cosx = 1

Pewrenue:

DTO ypaBHEHHE C TOMOINBIO BBEJICHHUS HOBOM NEPEMEHHOM MOXKHO NPHUBECTH K PEIICHHUIO
MPOCTEHIINX TPUTOHOMETPUIECKUX YPABHEHUH.

[lycThb cosx = t, TOra Halle ypaBHEHHUE IPUMET BUJ 2t +t =1

[lepeneceM 1 B neByr0 4acTh U MOTYYHM MOJTHOE KBapaTHOE YpaBHEHHE

202 +t-1=0
D=1-4-2-(-1)=9, D=3
-1-3
t=——="1
-1+3

L=—)F—=

2 1
4 2
Bepremcs k cTapoii mepeMeHHOM:
cosx = —1HUJIM cosx = %
[losnyunnu nBa MpPOCTEWINUMX TPUTOHOMETPUYECKHUX YpPABHEHUS, IIEPBOE OTHOCUTCS K YaCTHBIM
cllydasM, a BTOpoe peraercs o oouieit popmyie. Pemum ux.
Dcosx = -1
x =1+ 2nn, neZ
2)cosx ==
2

1
x = tarccos > + 2mn, nez
T
x =+ 3 + 27n, nezZ

OtBeT: Xx =W+ 2ntn, x = +—+ 2nn, nezZ

Wl

2) 2cos?x + sinx —1 =0
Pemenue:
DTO ypaBHEHHE COJEPKUT pazHOMMEHHbIE (YHKIIMH, MIOITOMY Cpa3y BBECTH HOBYIO MEPEMEHHYIO
HC MMOJIYUYUTCA.
Bocnonbs3zyemMcss OCHOBHBIM TPUTOHOMETPHYECKUM TOKJIECTBOM M BBIPa3UM OJHY (YHKIIUIO Yepe3
APYTyIo:
cos’x + sin*x =1
cos’x = 1 — sin’*x
2(1 —sin?x) +sinx —1=0
2—2sin’x+sinx—1=0
—2sin’x +sinx+1=0
2sin®x —sinx —1=10
9t10 YpaBHCHHEC C IIOMONIIBIO BBCIACHUA HOBOU HCpCMCHHOfI MOKHO IIPUBECTU K PCHICHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

Ilycth sinx = t, TOr/a Halle ypaBHEHNUE IPUMET BUL;: 2t —t — 1 =0
Y yp p
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D=1-4-2-(-1)=9, VD=3

1-3 1
t:—:——,
Yog 2

1+3 4
tz— :_:1

4 4

BepnemMcs k ctapoit mepeMeHHOM:

sinx = 1UJIU sinx = —é.

[Monyumnu ABa MPOCTEUIIUX TPUTOHOMETPUUYECKUX YpPAaBHEHMsI, MEPBOEC OTHOCUTCA K YaCTHBIM
cllydasM, a BTOpoe peraercs o oouieit popmyne. Pemum ux.

1) sinx = 1x = g + 2nn, neZ

2) sinx = —%. x = (—=1)"arcsin (— %) + nn, neZ
x=(CD" (— E) + 7n, nezZ
6
T
x = (-t 2 + mn, neZ

/s i
OTBeT: x = > + 27n, x = (—1)"*1 3 + 7n, neZ

3) 5ctg?x —8ctgx +3 =0
OTO ypaBHEHHE C IIOMOIIBIO BBEICHUS HOBOM IIEPEMEHHONM MOXHO IPUBECTH K PELICHHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUN.
Ilycth ctgx = t, TOrAa Halle ypaBHEHHUE IPUMET BUJ: 5t — 8t +3 =0
VYuaureiBaem O[3 x # nn, neZ
5t>—8t+3=0

BepHeMcs k cTapoli IepeMEHHOM:
ctgx = 1unu ctgx = 0,6.
PemnM nx.
1)ctgx = 1x = arcctgl + nn,neZx = %+ nn,nez
2)ctgx = 0,6x = arcctg0,6 + nn,neZ
OTBeT: x = % + nn,x = arcctg0,6 + nn,neZ

4) cos2x + cos4x — cos3x =0
Pemenue:
Hcnone3ys hopMyIel ipeoOpa3oBaHus CyMMBI M pa3HOCTH (YHKIIUH B TIPOU3BEICHUE, PA3IIOKUM

IMpaByIO 4aCTb YPABHCHUA HAa MHOXUTCIIU:
2x + 4x 2x — 4x
> * cos > —cos3x =0
2c0s3x - cos(—2x) — cos3x = 0 cos(—2x) = cos2x
2co0s3x - cos2x —cos3x =0
cos3x(2cos2x—1) =0

2cos

cos3x = 0 WA 2cos2x —1 =10

[Momyuynnu aBa MPOCTEUIIMX TPUTOHOMETPUYECKUX YPAaBHEHUS, MEPBOE OTHOCUTCS K YaCTHBIM
cllydasiM, a BTOpoe peraercs o oouieit popmyse. Pemum ux.

1)cos3x =0 2)2cos2x —1=0

T _
3x = > +nn, neZ 2cos2x =1

35



T T 1
x=—+—-—nnez coSs2x = —

6 3 -
T
2x=i§+2nn, nezZ
T
x=ig+nn, nezZ
T T b4
OTBET:x=g+§n, x=ig+nn, nez

, 3
5) 2sin?(m — x) +5cos(7n—x) +2=0
Pemenue:
CHauala Hy)KHO IIPUMEHHUTEL (OPMYJIBI IPUBENEHUS: sin’(m — x) = sin’x
3
cos|— — x| = —sinx
2
[Tonyuum ypaBHeHue: 2sin’x — 5sinx + 2 = 0
DTO ypaBHEHHE C TIOMOIIBIO BBEICHUS HOBOW NEPEMEHHOM MOXHO TPUBECTH K PEHICHUIO
MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUH.

[lycth sinx = t, TOra HaIle ypaBHEHUE IPUMET BU;: 2t% — 5t + 2 = 0
D=25-4-2-2=9, VD=3

5-3 1
t1=—=——;
T4 2
5+3 8
tZ = —_— - = 2
4 4
BepneMcs k ctapoit mepeMeHHO:
sinx = %I/IJII/I sinx = 2.
1)sinx = %x = (—1)”arcsin§ + mn, neZ 2)sinx = 2 YpaBHEHHE HE UMEET PEUICHUH, T.K. 2 > 1

W T
x=(-1) g+nn,

OtBer: x = (—1)“%+ mn,

(I)opMa NMpeaACTaBJICHUA Pe3yabTaTa: BBIIIOJIHCHHOC 3a/laHNE

Kpurtepun ounenku:

Ouenka "oTJM4YHO'" BBICTABIAETCS, €CITU pabOTa BBHIIOJIHEHA B MOJHOM 00BbEME C COOIOIEHUEM
HEOOXOMMOM TOCIeI0BATETLHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3allMCU U BEIYUCIICHUS.

Ouenka ''Xopouo'" BBICTABISETCSA, €CIU BBITIOJHEHBI TPEOOBaHUS K OLEHKE "OTIWYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM pabOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHEBIE PE3YNIbTATHI U BHIBOJIBI; B X0OJI€
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.

Ouenka '""Hey10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH pabOTHI HE TTO3BOJISET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 2.2 Tpuronomerpuyeckue ypaBHeHHs 1 HEPABEHCTBA

IIpakTuyeckoe 3ansaTue Ne 23
«Tpuronomerpuyeckue ypaBHeHHs © METOAbI MX PeILICHUS»

He.]'Ib: O606H_[I/ITL, 3aKpCIUTh U CUCTCMATHU3UPOBATH 3HAHUA YYAIIUXCA IO MCETOJAaM PCHICHUSA
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TPUTOHOMETPUYECKUX YpaBHEHHUN. POPMUPOBATH HABBIKU PEILECHUS TPUTOHOMETPUYECKUX YPABHEHUM.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bpeibuparh ciocoObl perieHus 3aa4d npo(ecCHOHaNbHON AeATEbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 02 Hcnons30BaTh COBpEMEHHBIE CPECTBA TOMCKA, aHAJIW3A W UHTEPIPETAIMH HHPOPMALIMHA U
MH(OPMAIIMOHHBIE TEXHOJIOTUH JJIsI BEITIOTHEHHMS 3a/1a4 MPOPECCHOHATBHOMN JIEITeThHOCTH

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MAaTEPHAIbl, KOHCIICKTHI JICKIIHH.

3aganue:

Pemnre TpuronomeTpuueckue ypaBHEHHUS:
1) sin*x — 5sinx - cosx + 4cos*x = 0

2) 7sin?x — 4sin2x + cos?x = 0

3) 6sin?x — 3sinx - cosx — cos?x = 1

4) 5cos?x + 3sinx - cosx + 2sin’x = 2

HOpﬂIlOK BBIITOJIHCHUSA paGOTLI:

I.YCTaHOBI/ITe, SABJIACTCA JIX YPABHCHUC OAHOPOAHBIM.

O0HOPOOHBIMU MPU2OHOMEMPUYECKUMU YPABGHEHUAMU HA3LIBAIOMCS VPAGHEHUS BUOA.:

asinx + bcosx =0
asin®x + bcos?x + csinx - cosx = 0

2. Ecniu ypaBHEHUE SBISIETCS OJTHOPOTHBIM YPAaBHEHHUEM IIEPBOTO MOPS/IKA, TO Pa3/IeNnuTe 00€ YacTu
YpaBHCHHUSA Ha cosx # 0 nau sinx # 0

3. Ecnu ypaBHEHHE SBISETCS OAHOPOJIHBIM YPaBHEHHUEM BTOPOTO MOPSIKA, TO PA3ACIUTE 00€ 4acTu
ypaBHEHUsI Ha cos®x # 0 uu sin®x # 0.

4. Beenute HOBYIO IEPEMEHHYIO U PELINTE YPaBHEHHE OTHOCUTENBHO 3TOM MepeMEHHOM.

5. BepHI/ITeCB K CT&pOﬁ nepeMeHHoﬁ " pCHINTC MMOJTYYHUBIINCCAH HpOCTeﬁHlI/Ie TPUTOHOMCTPUYICCKHUC
YpaBHEHUS.

6. 3anuImTe OTBET.

Pemure TPUTOHOMCTPUYCCKNEC YPABHCHUS:
1) 2sin?x — 5sinx - cosx + 3cos?x = 0
Pemenue:
VYpaBHeHUE SBISETCS OJHOPOIHBIM TPUTOHOMETPUUYECKUM YPAaBHEHHEM BTOPOTO TMOpsiaka. UToObI
€ro pelnTh, pa3acinM 066 YJaCTHu Ha COSZJC * 0.
2sin’x  Ssinx - cosx

cos?x cos?x

3HaeM, 4TO L tgx.2tg’x — 5tgx +3 =0
cosx

BBenem HoByIO niepemennyto. IlycTh tgx = t, TOTJa Hallle ypaBHEHUE MIPUMET BUJ: 2t2 — 5t +3 =0
Yuntsisaem OJ13: x # ~ + 7n, neZ.
2t2—-5t+3=0
D=25-4-2:3=1, D=1
5—-1
tl = T =
5+1
tz == 1,5
4

BepHemcs k cTapoii mepeMeHHOM:
tgx=1 wnmm tgx =15
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1) tgx =1 x = arctgl + n, neZx = %+ nn,nez

2) tgx = 1,5x = arctgl,5 + mn, neZ

T
OTBeT: x = z +mn,x = arctgl,5 + nn, nezZ

2) 4sin’x — 3sin2x + 2cos?x =0
Chauana nmpeoOpa3yeM apryMeHT , UCIONb3ys (POPMYIIbl ABOWHOTO apTyMEHTA: sin2x = 2sinx - cosx.
4sin’x — 6sinx - cosx + 2cos?x =0
VYpaBHEHUE SABISETCS OJHOPOIHBIM TPUTOHOMETPUUYECKHM yYPaBHEHHEM BTOPOTO MOpsiaka. YToObI
€ro PeIInTh, pa3aeauM 00e YacTh Ha sin’x # 0.
4sin®x  6sinx - cosx 2cos’x
.2 . 2 +— 2 0
sin‘x sin‘x sin“x

3HaeM, 4TO — = ctgx4 — 6ctgx + 2ctg’x = 0
sinx
BgeneMm HoByto nepemenHyro. IlycTe ctgx = t, TOrna Haile ypaBHEHUE IPUMET BUL;: 2t% — 6t + 4 = 0
YuursiBaem O/13: x # nn, neZ.
2t —6t+4=0
D=36-4-2-4=4, D=
6—2
tl =—-=1
6+ 2

t,=—— =2
2 4

Bepremcs k cTapoii mepeMeHHOM:
ctgx =1 wan ctgx =2

1)ctgx =1 x = arcctgl + mn, neZx = %+ mn,nez

2)ctgx =2 x

arctg2 + nn, neZ

b4
OTBeT: x = 7 + mn, x = arctg2 + mn, nezZ

3) 2sin?x + 5sinx * cosx + cos?x = 4

Pemenue:

YpaBHeHI/Ie INIOKa HE ABJACTCA OAHOPOAHBIM, T.K. B HpaBOﬁ JaCTH €ro BMCCTO HYJIA CTOHUT 4.
[TepeneceM 4 B MPaByIO 9acTh U IPUMEHUM OCHOBHOE TPUTOHOMETPHIECKOE TOKIECTBO:

2sin%x + 5sinx - cosx + cos?x — 4(cos?*x + sin®x) = 0

I
o

2sin’x + 5sinx - cosx + cos®x — 4cos?x — 4sin’x

—2sin?x + 5sinx - cosx — 3cos’x = 0
YpaBHeHI/Ie TCIICPb ABJIIACTCA OAHOPOAHBIM TPUTOHOMETPHUYCCKUM YPABHCHUCM BTOPOTO IOPAAKA.
YT0oObI €0 PEIINUTH, Pa3eanM 00€ YaCTH Ha cos’x # 0.
—2sin®x  5sinx - cosx

—— ———3=0
CcoS™Xx cos°x
—2tg*x +5tgx—3 =0
2tg*x — 5tgx+3 =10
Beenem HOBYIO epemenHy0. IIycTh tgx = t, Torjia Halle ypaBHEHUE TIPUMET BUJT: 2t> — 5t +3 =0
Yuntsisaem OJI3: x # - + 7n, neZ.

2t2 -5t +3=0
D=25-4-2-3=1, D=1
5—1
t1=—=

4
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BepHemcs k cTapoii IepeMEHHOM:
tgx=1 wnmm tgx =15
l) tgx =1 x = arctgl + nn, neZx = %+ nn,nez

2) tgx = 1,5x = arctgl,5 + mn, neZ
T
OTBeT: x = z +mn,x = arctgl,5 + nn, nezZ

4)5c0s?x + V3sinx - cosx + 6sin’x = 5
VYpaBHEHHE TOKa HE SABJISETCA OJHOPOJHBIM, T.K. B IPABOM YaCTH €ro BMECTO HYJISI CTOMUT 3.
[IepeneceM 5 B mpaByro 4acTh U IPUMEHUM OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO:

5cos2x + V3sinx - cosx + 6sin®x — 5cos?x — 5sin?x = 0
\/§sinx - cosx + sin®x =0
BriHeceMm o0muii MHOKHTENb 32 CKOOKU: sinx(vV3cosx + sinx) = 0

sinx =0 wi V3cosx + sinx = 0
1) sinx =0, x =mn,neZ
2) \/3cosx + sinx = 0

VYpaBHeHHE SBISETCS OJHOPOAHBIM TPUTOHOMETPUUYECKUM YpPaBHEHHUEM I1EPBOro nopsiaka. YToobl
€ro peluTh, pa3aeauM o0e YacTh Ha cosx # 0.

\/§cosx sinx
cosx cosx
\/§ +tgx=0

tgx = —V3

X = arctg(—\/g) + nn,neZ

X = —arctgx/? + nn,neZ
T
X =——=—+T71n, nez
3 T
OTBeT: Xx =Tmn, X = —§ + 7mn, nez

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurtepun onenku:

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

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

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

OueHka "Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CIIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIIBHBIX BHIBOJIOB.
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Tema 3.1. IlpousBognast pyHKIHMH U ee IPUMEHEHHUE

IIpakTyeckoe 3ansaTue Ne 24
«UucaoBasi  MOCJIEAOBATEIbHOCTh, CIIOCOOBI  ee  3aJaHWsl, BbIYMCJIEHHE  YWICHOB
nociaenoBarejabHocTH. [Ipenen nocienoarenbHocTu. Haxoxaenune npeaenos GyHKIum,

Hean padoThi:

(DOPMI/IpOBaTB HaBBbIKHU peuicHud 3aaad, CBA3aHHBIX C YHCJIOBOM oCJICI0BATCIIBHOCTBIO.

o . [0 [e9)
CDOpMI/IpOBaTL HAaBBIKHW BBIYHUCJICHUA IIPCACIOB (byHKI_II/II/I, PaACKpPBITHA HEOIPCACICHHOCTCU (6) u (;)

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 BeiGupats crioco0sl penieHus 3aaad npoecCuOHaTbHON AEATENbHOCTH MTPUMEHHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM

MatepuaibHoe obecnieyenune: VHIMBHIya bHBIE 33aHUs, CIIPABOYHBIC MaTEpHAIIbI, KOHCICKTHI
JICKIINN.

3ananmne.

1) Pemmth 3a1a4n Ha YUCIIOBYIO MTOCIICA0BATEILHOCTD.

2) Berauciuth npeaessl GQyHKIu

3amaunue 1 3aganue 2

HaﬁTH BOCHMOU YJIEH oCJIICAOBATCIBHOCTH,
2,

1_ E n ., x2—2x-3
21 -

3! 41U m1 6.limx_,3 Pr12
2. Haiftu HOMeDp ymcia 3 B OCTIeI0BATEIbHOCTH
2n+1 . -1
a, = nz 7.11mx_,1 E
3. Beruncnurs:
2
lim (3x* —8x +5 ; 6x” +5x—4
x—>—2( +5) 8.lim,_,, —
4 lim NiZaa)
ST e
9.lim
, X—00 1_\/2—)(
. x2-16 Vrti-2
5.11mx_,4: lO.limx_)3 ad

ITopsinok BbINOJHEHHS PadOTHI:

BHHMaTenpHO 03HAKOMBTECH C YCIOBUEM 3a1aHUS.

[Tonp3ysicb CBOMMHM LIKOJIBHBIMU 3HAHUAMU (B CIIydae 3aTpYAHEHUS BOCIIONB3YHTECh CIIPAaBOYHBIMHU
MaTepuagaMH), BBIMOJIHUTE 3a/JaHUE

3amanue Nol

o 2n-1
1. I[CBHTLII/I YJICH IIOCJIIECA0BATCIbHOCTHU C, = (\/«113—) paBeH?
n°+3

2:9-1 17 17 17
Co = = = ;:> Co =
\Jo3+3) V732 2y183 7 2y183
2. Homep urcna 6, SBASIONIErOCs YWICHOM ITOCIEA0BATEILHOCTH a, = n* — 5n paBeH?
6 =n?—"5n
n? —5n—6=0
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n1=6

n, = —1 —MOCTOPOHHUI KOPEHB T.K. HOMEP HE MOXKET ObITh OTPUIIATEITHHBIM YHCIIOM.
Ortsert: N=6.
3amanue Neo2
. 0
Haiigure npenensl mpeaBapuTebHO H30aBUBIINUCH OT HEOTPEACICHHOCTH (5)
Z_81 0 —9)(x+9 9 18
1 limg5— = (—) = 1im 259 _ i 22— im 2 = Jim2 = 2;
X2—9X 0 x—9 X(X—9) x—9 X x—9 x—3
. 4x—5 0 . x+5)k-1) . . .
2. lim,,, == =(—)=11m—=llmx+5 =1lim(1+5) =1im(6) = 6
=l 1 0 x-1  (x-1) X—>1( ) X—>1( ) x—>1( )

+x,=—4 = -5
¥ +4x—-5=0 {x1 X2 => {x1

X1+x, = =5 x, =1
3 li vat+x—va-x (9) — i (\/a+x—\/a—x)( a+x+\/a—x) — i (\/a-l—_x)z_(m)z i at+x—a+x _
P T ) T T c(artva) et x(Vatarvax) | xg (Varrivas)
2 1 1

2x 2 2
lim——— = lim——— = lim————=lim—= = lim—= = —;
10 x(Vatxtva—x) x50 VatxtVa—x  x50Vat0+vVa—0  xs02va  xs0va  Va
BbrumcinTs mpejiesibl HMEOIINE HEOPEASICHHOCTh (f)
{ee)

B3 2? 3x 4 3.1
3 3ta3ta . Htats 140+0+0

EN

. 3+2x%+3x+4 o0 . . . 11
4, llmx_,w#= —)=lim&S5—~—"—=lim—s55F=lim——=1lim =-=-;
437 +3x°+2x+1 © x—oo 47 3x7 2x 1 yo00 444 t— x>0 440+0+0  xo0 4 4
T+ 3 t3+3 x x2 " x3
X X X
s 2x3+3x2+ x 243l
. 2x7+3x“+x =} . 3T 3T 3 . 2 . 2+0+0 2
5. lim———= (—) = lim =% = lim %% = lim—— = (—).=+oo
x—oo  x“+4 0 xooo X2, 4 x>0 —+— x—o0o 040 0

Al
23 %3 X x

(0 B 3HAMeHAaTesIe MPUHUMAEM 332 OECKOHEYHO MaJTyI0 BETUUUHY. )
®opma npeacTaBieHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurtepun onenku:

Ouenka "oTJM4YHO'" BBICTABIAETCS, €CITU pabOTa BBHIOJIHEHA B MOJHOM 00BbEME C COOMIOIEHUEM
HEOOXOMMOM TOCIeI0BATEILHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ounenka ''xopomo" BBICTAaBIISETCS, €CIIM BBIIOJHEHBl TpPeOOBaHUS K OIEHKE "OTIMYHO", HO
JOIYILEHBI 2-3 HEOYETA.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTAThI U BHIBOJIBI; B X0O/I€
MpoBeACHUS PAOOTHI OBUTH TOMYIIEHBI OITUOKH.

Ouenka '""Hey10BJIETBOPUTEILHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM 4acTH pabOThI HE MTO3BOJISET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE
IIpakTnyeckoe 3ansitue Ne 25
Haxoxienue npou3BoaHbIX N0 onpeaeaeHuo. [ipasuiaa u popmy.isl nuddepeHunpoBanms,

Ta0dIMIa MPOU3BOJHBIX JIEMEHTAPHBIX (yHKIMI

Heas paborbl: 3akpenuTh omnpeaesneHre MNpou3BogHON (yHkIMH. DopMHpPOBATH HABBIKU

MpUMEHEHUsT TpaBui audQepeHMpoBanusl W TaOJUIBI TMPOU3BOJHBIX, HAXOXKICHUS 3HAYCHUS
MPOU3BOJAHOM B 33/IaHHOM TOUKE.
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Brinosinenue padoTsl cnocodcTBYeT GOPMHUPOBAHMIO:

OK 01 BsiGupats criocoObl pemeHus 3a1a4 npo(ecCHOHaTbHON NesTENbHOCTH MPUMEHHUTEIBHO K
Pa3JINIHBIM KOHTCKCTaM

OK 03 IInanupoBaTh U pean30BbIBaTH COOCTBEHHOE MpodeccnoHabHOE U TUYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENBCKYIO JeSITeIbHOCTh B IPOPECCHOHATBHON cdepe, NCIOIb30BaTh 3HAHUS 110 TPABOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B PA3JIUYHBIX KU3HEHHBIX CUTYaIIHIX

MarepuasibHoe o0ecrieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MaTCpUaJibl, KOHCIICKThLI JIGKI_[I/II\/JI.

3aganmue:

1. Haiigute y = (0), eciny = x> — x

2. Haiigure y = (3), ecimy = —2

3. Haiitu npousBomHble (PYHKIMH  HCHONB3ys [PABUla  BHIYHUCICHHS M TaOGIHUIly
MIPOU3BOIHBIX dJIEMEHTAPHBIX (DYHKITUH.

4. BBIMUCINTD IPOU3BOIHYIO (DYHKIMH B TOUKE.

3amanue 1 3amanune 2

1) y = 7x% - 4x + 5x2 -2 6) f(t) = 0,5t + 0,62 + 0,8t +8; f'(1)-?
2) =5x — + f’ 7) f(x) = ctgx — tgx; ' (Z) =?

3) y = 3ctgx + 51nx — 3% 8) f(x) =2-5*+3-¢5 f'(0)-7

4) y = (9 +x2)(2x — 1); 9) f(x) = cosx- (1 + sinx); f’ (g) —?

5)  y=i-; 10)  f@w=52 fF-?

Iopsaok BbINOJIHEHUS PA0OTHI:

Brruucnenne npon3BoaHON GYHKINH y = f(x) TPOU3BOAUTCSA 1O 0OIIEMY MPABHITY
mddepeHIpOBaHUS:

1) TlpumaBas apryMeHTy X IpUpaIICHHE AXH [TOJICTABIISASA B BhIpaKEHHE (DYHKIIMA BMECTO
apryMeHTa X HapallleHHOE 3HaueHUE x + Ax, HAaXOJMM HapalleHHOe 3HaueHue QYHKINH: y + Ay = f(x + Ax)

2) BerunTas u3 HapalieHHOro 3HaueHne PYHKIUHU €€ TIepBOHAYAIbHOE 3HAUEHUE HAXOAUM
npuparnienne QyHKIuu:

Ay = f(x + Ax) — f(x)

3) Hdemum npupanienue GyHKIUH Ay Ha IpUpAIICHHe apryMEHTa Ax; T.€. COCTaBJIsIeM OTHOIICHHE
by _ f(x+Ax)—f(x)
Ax Ax

4) Haxoaum IIPEaeiI 3TOro OTHOLICHUS IpH Ax — 0, T. e.
Ay f(x + Ax) — f(x)
lim — = lim ———

Ax-0 AX  Ax—0 Ax

DTOT mpesesn U ecTh MPOU3BOHAS OT QYHKIUH y = f(X)

1. Haiitu: y (x), ecmuy = 2x* — 3x

Haxoaum npoun3BoaHy0 110 00111eMY TTPaBHUITY:

1) y+ Ay = 2(x + Ax)? — 3(x + Ax) = 2x? + 4xAx + 2(Ax)? — 3x — 3Ax

2) y + Ay — y = 2%% + 4xAx + 2(Ax)? — 3% — 3Ax — 2%% + 3x = 4xAx + 2(Ax)% — 3Ax
) Ay _ 4xDx+2(Ax)%—30x  Ax(4x+2Ax—3)

= =4x+ 2Ax -3
Ax Ax Ax
4) lim,,,o(4x + 2Ax — 3) = 4x — 3

Haitném 3HaueHne npou3BOAHON IpH x = 3.
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y(3)=4-3-3=0
2. Haiitu y (4), eciny = Vx
1) y+ Ay = yVx + Ax
2) Ay = Vx + Ax —Vx
3) by _ Vxtax—vx
Ax

Ax

4) li A_y — i \/x+Ax—\/; — i (\/X+AX—&)(\/X+AX+\/§) — i *+AX—x — i Ax _
a0 0 = HMaxo0 ™, 7 = Mass0 ™ L RV = M0 om0 A

1

1
lim —_— =
Ax-0 \/x+Ax+ﬁ 2&
o v 1 1
Haiinem 3HaueHue npou3BOAHOMN B TOUKE X = 4, y'(4) = PN AR

2
3. Haiitu mnpousBogHble  GYHKIUH  UCIONB3Ys  MpaBWia  BBIYUCICHUA U Tabnuily
MIPOU3BOJIHBIX dJIEMEHTAPHBIX (DYHKITUH
Tabnuna npon3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (PYHKIUH.

(Xn)f — an—l (EX)r — g~ (ax)’ =a‘lna (cosx)" =—sin x
(sin x)' =cosx 1 , 1 , 1
(In x)' = (tgx) =——— | (O)'=_
X cos’ X X
¢’ =0,c — const; x =1; (c)y =c-U

uxv) =u=Vv

4

1 V) =u'V+uv
x) =~ (U
(Vx) N c '
(E) _uv+uv
- 2
v v
(Iog , x)' = —

~xlha

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

3. X

r lu=x+1 u' =5 oy 2 oy 2y 2
,:(x_Jrlj N2k ve2 _L2x=2(x+1) _2x-2x-2 _

2x ) (2x)° 4x?
(Ej _uv-u
v v?

—2 1
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4. BerYrcnuTh TPOU3BOAHYIO (DYHKIIMU B TOUKE.
y=3x>-8x"+9x* -4
Y (-1)=3- (-1)5 -8 (-1)*+9(-1)2—4=-3-8+9—4 = —6.
1. y =58in Xcosx
y' (g) = 5((sinx) - cosx + sinx(cosx)") = 5(cos’x — sin’x) = 5(cos2x) = 5(cos2 g) = = 5cosm =5

(-1) = =5

dopma npeacTaBiaeHus pe3yJabTaTa: BBHIIIOJIHEHHOE 33/1aHHE

Kpurepun oneHku:

Ouenka "oTJHYHO'" BBICTABISICTCS, €CIIUM pa0dOTa BBIOJIHEHA B IMOJTHOM 00BEME C COOIOICHUEM
HEOOXOMMOM IOCIIeI0BATEILHOCTH JICUCTBHI; B OTBETE MPABWIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka ''Xopouio'" BBICTABISACTCSA, €CIU BBITIOJHEHBI TPEOOBAHHS K OIEHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka '"yI0BJIeTBOPUTENbHO'" BBICTABIAETCA, €ClIM padoTa BBHINOJIHEHA HE MOIHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MTPABUIIbHBIE PE3YNbTAThI U BHIBOJIBI; B X0OJI€
MPOBEICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka '"Hey10BJIETBOPHUTE/IbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTBHIO WU
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISET CIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 3.1. IIpouszBogHast pyHKIIUM U ee MPUMEHEHHE

IIpakTuyeckoe 3ansiTue Ne 26
Brryucienne npou3BOAHBIX CI0KHBIX (PYHKIUH

Heab padorbr: PopMupOBaTh HABBIKM HAXOXKIEHUS IPOU3BOIHBIX CIOKHBIX (YHKITHH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiGupats crnioco0sl pemieHus 3aaad npoecCHOHaTbHON JEATeNbHOCTH MPUMEHHUTENbHO K
Pa3IMYHbIM KOHTEKCTaM

OK 03 IInanupoBaTh U peaqu30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U JTMYHOCTHOE Pa3BUTHE,
MpeNNPUHUMATEIBCKYIO JESTEIbHOCTh B MMPOQPEecCHOHANbHOMN cepe, NCIOIb30BaTh 3HaHUsI 110 MPaBOBOM
¥ (MHAHCOBOM IPaMOTHOCTHU B PA3JIMUHBIX )KU3HEHHBIX CUTYallUAX;

OK 04 D¢} dexTuBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH/E.

MarepuanbHoe obecnieuenue: VHauBHIyalbHBIC 3a7aHUs, CIIPABOYHBIE MaTEPHAIbl, KOHCIICKTHI
JIEKIINN.

3ananmne.
Haiitu nponzBoanblie GyHKIMN

1 y=(5x% —2x)°

2. f(x) = 3sin(2x - 7)

3. flx) = arcsindx + arccos®x

4. flx) =logs(Tx*—5x%+1)
e

5 flx)=1in |areosx

W l-cosx
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Iopsinok BbINOJIHEHHSI PAa0OTHI:

1. Ompenenute Bun ¢yHkimu. Eciu (QyHKIUS SBISETCS CIOXKHOW, TO BBEIUTE MPOMEKYTOYHBIN
apryMeHT.

2. Omnpenenute, KakMMU TpaBwiaMu auddepeHnnpoBaHmsi HY>)KHO BOCIOJIb30BaThCs. [IpumenuTe
COOTBETCTBYIOIIEE MPABUIIO.

3. Hcnonp3ys Tabauily Npou3BOJHBIX, HAWJUTE TPOU3BOIAHBIC (DYHKITHIA.

4. PackpoiiTe CKOOKH U MPUBEANUTE TOJ0OHBIE, €CIIH 3TO YIIPOCTUT 3aIHUCh (PYHKIIUU.

Haiiti mpon3BoaHbIE QYHKITHIA:
1. glx) =(1—4x™)10

@yHKIUA SIBISETCS CIOKHOM CTENEHHOH. BBeneM NpOMEXyTOYHBIM apryMeHT — u =1 —4x”. Jlus
nuddepeHIpoBaHus HY)KHO BOCIIONIb30BaThCs GopMyiion (u") = nu~t . o

¥y = 10(1 —4x*)" (1 —4x*) =10 {1 — 4x*)°(—8x) = —80x(1 — 42%)

2. flx) = sinf.r - cos 2x

OyHKIMS IPEACTABISAET COOON MPOU3BEICHUE ABYX CIOKHBIX TpUroHOMeTpudeckux GyHKuui. [losTomy
CHauaja BOCIOJIb3yeMcs paBuiioM nuddepeHmpoBanus (U - L’j' =Uv+uv

V- 1 1 ' .
flx) = {sin;x ~cos 2x) = (sin ;x] cos2x + sin ;x{cusEx]

) ) L 9
BBenem mpoMexyTOUHBIN apryMeHT: JUIsl TepBOM PYHKIUM u = - x, JJIs BTOPOH (PYHKIUH u = 2x,

[pu 1 depeHpoBaHIH UCTIONb3YeM cleaytolue GopMyIbl: (sinu) = cosu - o, (cosu) = — sinuu,
. 1 ' 1 1 .
f (x) = {sin;x ~cos2x) = (sin ;x] cosix + sin ;x{cus?r]
1 1 1 . ., 1 1 1
=cos—x-|-x]| " cﬂsEx+sfn—x-{.—sfn2x} : {_2_1'] = —cos—x rcosixy — 2sin —x - sinlx.
2 2 2 22 2

adxT 451"

3.y=

Ioga (3+10x)
q)yHKI_II/ISI OpeaACTaBJISACT co00lf YacTHOE ABYX CJIOKHBIX q)YHKLII/Iﬁ HO3TOMy CHavaJla BOCIIOJIb3YCMCA

v

l.-;'

npaBwiIioM auddepeHupoBanus G) =

{ESIH"J]" log, (3 + 10x) — piaEet (log, (3 + 10x))
- (log, (3 + 10x))°

y

BBeneM npomexyTOUYHBIM apryMeHT: [js MepBOM (GYHKIUU u =3x +5x°, 18 BTOPOH (PYHKIMH
u =3 + 10x,

[Ipu quddepeHnnpoBanuy UCIOIB3yEM CIEMYIOMHUe GOPMYILL: (a*)' = a“Ina - u', (log, u)' = LR

Ll
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4, flx) = m"cs:'nix+ arccosdx

@OyHKIMS MPEACTaBIsACT CO00M CyMMY IBYX CIIOKHBIX  OOpaTHBIX TPHUTOHOMETPUYECKUX (PYHKIIHH.
[To3ToMy cHauasa BOCIIONb3yeMCs paBuioM auddepenuupoBanus (U +V) = U +V,

Flx) = (nrcs:'ng.r) + (arccosdx)’

o o 3 o
BBC,I[GM IMPOMEIKYTOUYHBIN apI'yMCEHT: JIA IICPBOU Q)YHKHI/II/I u = EJ.’, JIA BTOpOU (i)YHKI_II/II/I u = 3x,

[pu muddepeHpoBaHNN UCTIONBb3yeM cleayromme Gopmymbl: (aresinu)’ = ; (arccosu) ' = —

flf.:.r} = (nrcs:'ng.r) + {nrccusﬁx]':% (E_r)l ———(5x)' = .3 - .J_

J1-( 1} 2 V1-15x

5. flx) = arccosVl — e

@OyHKIUSA SABISETCS CIOKHOW OOpaTHOM TPUTOHOMETpHYECKOH. BBemeM MpoMeKyTOUHBIH _APTYMEHT
—
u =1 —e>. Jlna muddepeHMpoBaHus HYKHO BOCIIONb30BaThesa GopMynoii  (arccosu) = — —.

f'{:.r:]l: arccosy 1 — &** I: = V1— e
W 1-(1-221)

[TpomexxyTOUHBIN apTYMEHT SBJISIETCS] TAKXKE CIIOXKHOW QyHKIIMEH. BBegem u i1t Hero HOBBIN
MIPOMEXKYTOUHBIN apryMEHT u =1 —&™*.

st nudpdepeHImpoBaHms Hy>)KHO BOCTIONB30BaThCS (HOPMYIIOi
[
{\IE} - 2
f'{:.r} = '[nrccus Vi—g) = _'—ﬁ'{ﬂ' - gh’} = —.;',, t . (1-¢&) =
|I,' et I St -l | {

y 1-14a2r Ivl-g=*
_i ' 1} —

¥ N gt N

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kpurtepun onenkmn:

Ouenka "oTJHYHO'" BBICTABIACTCA, €CITM padOTa BHITIOJIHEHA B MOJTHOM 00BEME C COOIOIEHUEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

Ouenka ''xopomo" BBICTaBISETCS, €CIM BHINIONHEHBI TpeOOBaHUS K OICHKE "OTIWYHO", HO
JONYIIEHBI 2-3 Hego4YeTa.

Ouenka '"yI0BJIETBOPUTENbHO' BBICTABISETCSA, €ClIM PabOTa BBINOIHEHA HE TOJTHOCTHIO, HO
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00BEM BLIITOJIHEHHON YaCTH TAKOB, YTO MO3BOJIACT MOJTYYUTDH ITPABUJIBHBIC PC3YJIbTATHI U BBIBOABI; B XOJC

MpOBeACHUS PAOOTHI OBUTH TOMYIIEHBI OMTHOKH.
Ouenka '""Hey/10BJIETBOPHUTEILHO'" BBICTABISIETCS, €CIM Pa0OTa BBHIMOIHEHA HE TMOJHOCTHIO HITU
00BEM BBINIOJIHEHHOM YacTH paboThl HE TIO3BOJISET ClieaTh MPaBUIbHBIX BHIBO/IOB.

Tema 3.1. IIpousBoanasi QyHKIIUU U ee IPUMEHEHUE

IpakTnyeckoe 3ansiTue Ne 27
«@Pu3nyecKue U reoMeTpuYecKre NPUI0KeHUs POU3BOIHON»

Heab: @opMupoBaTh HABBIKM NPUMEHEHUS TI'E€OMETPHUYECKOrO0 ©  (DU3MYECKOTO CMBICIA
MPOU3BOIHOM.

Brinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bpei6uparp ciocoOsl perieHus 3aad npodecCHOHaIbHON ACATEIHPHOCTH MPUMEHHUTEIBHO K

Pa3IMYHbIM KOHTEKCTaM
OK 04 D¢ddexTuBHO B3auMOIeHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaHJIE.
IIK 3.1 IIpoBOIUTH THUMOBBIE pacdyeThl NpU O(GOPMIICHUM TEXHOJOTUYECKOH NOKYMEHTAllMH Ha
TUAPABINYECKHUE U THEBMATUYECKHE TPUBObI, YCTPONUCTBA U CUCTEMBI.

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

3aganue:
1. Haiinute yrnoBod koddduiMeHT KkacaTeabHOW, MPOBEAEHHOW K mapabone  y = —x?+ xB

TOYKEx, = —2

2. HaiimuTe yroj HaKJIOHA K OCH KacaTelbHOM, TPOBEICHHON K KPUBOH y = x3B TOUKE x, = —2

3. CocraBbTe ypaBHEHHE KacaTeIbHOW K KPUBOW y = sin3x B TOYKE (g ; 0).

4. Haiimute CKOPOCTh M YCKOPCHHE B YKa3aHHBI MOMEHT BPEMEHH JUIS TOYKH, JBIIKYIICHCS
IPSIMOJHHEHHO 110 3aKoHy: a) S(t)=2t°-3t, t=1c.; 6) s(t)=t?+2t+1, t=3c.; B) 5(t)=2t>-3t+4, t=2c.

5. 3akoH u3MeHeHus TemnepaTtypbl T Tena B 3aBUCHMOCTH OT BpEMEHH 1 3a/1aH ypaBHEHUEM

a) T=0,2t%;6)T=0,5t>-2t;8)T=0,4t>+5t. C KaKoil CKOPOCTBIO HAIPEBAETCS ITO TEIO B MOMEHT

Bpemen# a)t=10c.,0)t=5c.,B)t=7c.

6. Teno maccoii a)100kr.,0)10kr.,B) SOKT.. IBUKETCS MPSIMOJIUHEHHO IO 3aKOHY a)S:5t2-t; 0)

2
S:3t2+t+4;B) s=4t°-6t. Haiitu KUHETHYECKYIO DHEPTHUIO TeJla (%) yepes a) 4¢.,0)5¢.,B)6¢..

Ilopsinok BbINOJHEHHS PadOTHI:

1. 3naueHue npou3BOJHOM (YHKIMH y = f(x) NPH x =X, PABHO YIIOBOMY KO3(h(ULIUEHTY
KacaTelbHOMU, TPOBEACHHOU K KPUBOU y = f(x) B €€ TOUKE C aOCIIUCCOH x, , T.€. k'=y'(x,) = f'(x,) = tg «
i€ -yrojl MeXJy KacaTeJIbHOM K KpUBOM B TOUKE My (xy;y,) U MOJIOKUTEIbHBIM HAaIIPaBIEHUEM OCH 0, .

2. YpaBHEHHE KacaTeJIbHON K KPUBOH y = f(x) B TOUKE UMEET BUILy — vy = f () (x — x;).

3. Hampagiienue KpuBO# B KaXKI0i TOUKE OMpEAEISECTCS HAPABICHUEM KacaTelbHOH K HEell B 3TOM
TOYKE, MO3TOMY JJIsl HAXOXKIEHMS yrja HAaKJIOHHOW KPMBOW B JaHHOM TOYKE Hal0 BBIYMCIUTH YIOJ
MEK]1y KacaTeJIbHOMU, MPOBEICHHON B 3TOM TOYKE, U OCHIO.

4. ®usnueckoe NMPUIOKEHUE TPOU3BOJHON: MPU MPSIMOIMHEHHOM JBH)KEHUU TOYKU CKOPOCTH U B

< ds
JaHHBIM MOMEHT t =ty ecTb mpou3BOAHAS g OT mytd s 10 BpeMmeHut, BopruucieHHas nput = tg.

< dv
YckopeHne a B JaHHBII MOMEHT t =ty ecTb mnpou3BOJHas gt OT CKOpOCTH U IO BPEMCHH t,

BBIYMCIIEHHaA 1Ipu t = .
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5. B LCIH SJICKTPUYCCKOTI'O TOKA BHCKTpI/IlIeCKI/Iﬁ 3apsaa MCHACTCA C TCUCHUCM BPpCMCHHU I10 3aKOHY

Xg =

T
3

g=q(t). Cuna Toka | ecTh mpou3BoaHas 3apsiaa ( IO BpeMeHH .
1. Haiitn yronm HakiioHa K OocM 0,KacaTeIbHOM IIPOBENCHHOW K KPUBOM y =sinx B TOYKE

-HaiiJIeM IPOU3BOJHYIO (DYHKIHUIO y = sinx y'= cosx

9] 3 d 1
-HalileM 3HauEHUE IPOU3BONIHOI B TOUKE xp = ¥ G) =cos =

o v 1
-TaHI'CHC yI'Jla HaKJIOHA KaCaTCJIbHOU B JaHHOU TOYKE paBCH k= tg o« , OTKYyJa == arc th & 26,67

2. [Ton kakumu yrnamu napabona y = x2 4+ x mepecekaeT och 0, ?
-Haiinem Touku nepecedenust mapadobl € OChIO 0,, PELUINB CUCTEMY

— a2 —1:0
{y X4x {[ ;0)

y=0 (0;0)

-[Tapabona mepecekaer och 0, B Toukax A(1;0); 0(0;0) . Haiiném yriioBeie K03 (UIINEHTHI

KacCcaTCJIbHBIX K Hapa60ne B 3THUX TOYKax

y=0+x)=2x+Lk(-1)=2(-D+1=-1,k(0)=2-0+1=1
-  BBIYHUCIWIN YIJIbI & 1 o, o6pa3yeMLIe KaCaTCJIbHbIMU B TOYKaX IICPCCCUCHHA Hapa60J'IBI C

OCBIO 0, tg ocy= —1,00,=135% tg o, = 1,00, = 45°

3. CocraBbTe ypaBHEHHE KacaTeJIbHON K KPUBOM y = 3x% — x B TOUKE xp = —1
-HaiAEM MPOU3BOIHYIO KPUBOM B TOUKE X
y'=(3x2—x)=6x—1;y(-1)=6(-1)—-1=-7

-HalJIeM KOOPJIMHATY TOYKH KaCAHUS:

y(=1)=3(-D)- (-1 =4M(-14)

-IIOCTaBUM B ()OPMYITy YPaBHEHHS KacaTeIbHOM:

y—4=-7x+1)

y—4=-Tx-7

7x +y + 3 = 0 — ypasdenue xacameabHoil

(I)opMa NMpeaACTaBJICHUA Pe3yabTaTa: BBIIIOJIHCHHOC 3a/laHNE

Kputepun onenkn:
Ouenka "oTJaMYHO'" CTaBUTCSA, €ClM paboTa BBHIMOJHEHA B TMOJHOM OOBEME C COOJIOJIEHUEM

HCOGXO,[[I/IMOI>'I IOCICaJ0BATCIBbHOCTHU HeﬁCTBHﬁ; B OTBCTC NPABUIIBHO W AKKYPAaTHO BBIIIOJIHCHBI BCC
3allMCHU U BBIYHMCJICHUSA.

Ouenka "Xopouo' cTaBUTCS, €CIHM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIMYHO", HO JOMYIIEHbI

2-3 Henouera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM

BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT TMOJYYWUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJBI, B XOJIE
MPOBEJICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/0BJIETBOPUTEIBLHO' CTaBUTCS, €CITU pad0Ta BHIMOJHEHA HE TIOJTHOCTHIO WM 00BEM

BBIIIOJIHEHHOM YacTH pa60TBI HC MMO3BOJIACT CACIIATh NPABUJIBHBIX BBIBOIOB.

Tema 3.1. IIpousBogHast pyHKIMHN U ee IPUMEHEHHE

IIpakTnyeckoe 3ansitue Ne28
Hccaenopanue GpyHKIMH ¢ IOMOIULIO IPOU3BOAHON M NMOCTPOeHUE rpadUuKOB
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Heas padorbi: PopMHpPOBATh HABBIKM HCCIEAOBAHMS (YHKIMHA C MOMOIIBIO MPOU3BOJHON U
MMOCTPOEHUS TPaUKOB.

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 Bribupats crocoObl pemeHus 3a1a4 npoeCCHOHATBHON AEATENbHOCTH PUMEHHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM

OK 03 IlnanupoBath U peaqu30BbIBaTH COOCTBEHHOE MPO(PECCHOHATBHOE U TMYHOCTHOE Pa3BUTHE,
IPEIIPUHUMATENBCKYIO JEeSITEIbHOCTh B IPOGECCUOHATIBLHOM cepe, UCIOIb30BaTh 3HAHUS 110 IIPABOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B Pa3IMYHBIX )KU3HEHHBIX CUTYaLUAX

OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATh U PabOTaTh B KOJUICKTUBE U KOMaH/Ie

IIK 3.1 IIpoBOOUTH TUMOBBIE pacdyeThl NpU O(YOPMIICHUM TEXHOJOTUYECKOH NOKYMEHTAllMd Ha
I'MJIPABINYECKUE U THEBMATUYECKHUE TIPUBO/IbI, YCTPOICTBA U CUCTEMBI.

MartepuanbHoe obecnieueHue: VHIUBUya bHBIC 3a/IaHUS, TAOJIHIA TPOU3BOIHBIX, KOHCIICKTHI
JICKIINN.

3aganue:

1. JlaBiieHue B rUAPABIMYECKON CUCTEME MEHSETCSA OT BPEMEHU IO 3aKOHY
P(t) = t3 — 9t? + 15t + 10. Haiigute MOMEHT BPEMEHHU, TIPU KOTOPOM JIABJICHUE JOCTUTHET
MaKCHUMAJIbHOI'O 3HAYCHHS.

2. OyHKUMA 33aeT TEXHOJOTHYECKH npouecc. Haiinure axcTpeMymbl QyHKIIUU:
Flx) = x* — 4x?,

3.
OyHKIHs 3a/1aeT TEXHOJIOTUYECKUH Tporiece. Mccmenyiite GyHKIIUIO HA MOHOTOHHOCTD U
skcTpeMyMbl: f(x) = 3x® — 25x% + 60x

4. Haiiaure mpoMexyTKH BEITYKnocTH Gynkmmn: f(x) = x* — 10x* + 36x* + 100

5. OyHKIUs 3a7aeT TEeXHOJIOrHMYeckui mporecc. Mccnaemnyiite ¢GyHKIMIO 1Mo o0miel cxeme u
MOCTpOMTE ee Tpaduk:

1. flx) = 557 — 325,

X
2. fle) = .
ITopsinok BbINoJIHeHUs padoThI:

1) 3Banwummre GyHKIIHIO.

2) Ompenenure, KaKMM aJITOPUTMOM HYXKHO BOCIIOJIB30BATHCS JUISI BHITIOJIHEHHUST 33/1aHHS.

3) IlpuMeHuTE COOTBETCTBYIOMIHIA AITOPUTM.

4) 3anuimre OTBET.

5) Ecan HeoOXoIuMMO MPOBECTH MOJHOE HCCeA0BaHUE (PYHKIMH, TO MPOBEAUTE €ro, HUCIMOJb3Ys
0O0IIyr0 CXeMy UCCIIeIOBAHUS:

1. Haiitu oGnacte onpenenenust pynkuuu D (y).

2. Haiitu (ecnu 3T0O He BBI3BIBAET 3aTPYIHEHUIN) TOUKH MepeceueHus rpaguka ¢ ocIMU KOOPAUHAT
(mpu X =0 u ipu Yy = 0).

3. HccnegoBathb (I)yHKI_II/IIO Ha NICPUOJUIHOCTD, YCTHOCTh U HCYCTHOCTD.
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4. Haiitu uHTEpBaJIbl MOHOTOHHOCTH, TOYKH 3KCTPEMYMOB U 3HaUCHHsI (PYHKIMH B ITUX TOYKAX.
5. HaiiTu mHTEpBaJIbl BRITYKJIOCTH (BOTHYTOCTH) ¥ TOUKH reperuda rpaduka GyHKIuu.

6. Haiitn acuMnToThl rpaduka QyHKIUH.

7. HaliTn TONOMHUTENbHBIC TOYKH U TIOCTPOUTH TpaduK MO pe3ysibTaTaM UCCIICOBAHMS.

&. Haiit 00s1acTe 3HaYEHUIA.

1. HUccnenoBath GyHKIMIO y = x> — 6x? + 9x — 3 U MOCTPOUTH TpaduK.

-pyHKIIMS OnpeeNieHHa Ha BCeH YHUCIOBOM MPSAMOIL: D(x): X € (—0; )

-nanHas QyHKUUS HE SBISETCS HU YETHOM, HU HEYETHOM: y(—x) = (—x)° — 6(—x)? + 9(—x) — 3 = —x® —
6x2 —9x — 3 = —(x3 + 6x% + 9x + 3) # —y(x)

-HalJEM TOYKY II€pecedyeHus rpauka ¢ OCblo O, , mojorag x =0 , IOIYYUM y = —3 TOYKH
nepeceyeHus rpadguka c ocelo O, B JAaHHOM Ciy4yae HalTH 3aTPYAHUTEIBHO.

-HaAEM MPOU3BOIHYIO: y' = (x3 — 6x% + 9x — 3) = 3x* — 12x + 9

-HaWJIEM KPUTUUYECKUE TOYKH, JJIsl ATOTO y' = 0 ,T.€ 3x? — 12x+9 =0

X2 —4x+3=0;x;, = 1;x, =3
-AccreayeM QyHKIMI0 Ha MOHOTOHHOCTD

+ - +

v

1 3
(—o0; 1)u(3; ») rpaduk GyHkIMU Bo3pacTaeT, (1;3)-yObIBaeT
-uccienyeM QyHKIHIO Ha SKCTPEMYM:
y(1) =1-6+9 —3 = 1; A(1; 1)Touka max
y(3) =27 — 54 + 27 — 3 = —3,B(3: —3)Toukamin
-HMCII0JIb3Ysl ITOJIyYE€HHbIE TaHHbIE CTPOUM MCKOMBIN TpaduK.

.S

w

N

D
™
L~

o/ % Ji & & 10 1

[REY
[—

ed
NG

1S

[0,

2. HccrnenoBaTh QYHKIIUIO M TOCTPOUTH €€ TpaduK.
J.‘:

j:‘:

1. O6nacts onpenenenus Gyrkuun D(f) = (—oo; 13U (1; +00)

2. Tlpu mocTaHoOBKe 3HAUeHUs x = 0 moyyum y(0) = 0.
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Takyto xe TOUKy MOJY4YUM, €CIHM MpupaBHsIeM (QYHKUHIO K Hym0. Touka x = 0 - eIMHCTBEHHas
TOYKA MEPECEUCHHSI C OCAMH KOOPAUHAT.

3. [IpoBepsieM HyHKIHIO HA YETHOCTh

J.{_x] = (-x)? = — x

- tx+2

yil—x) = ylx);yl—x) £ —y(x).
Wrak, QyHKIMS HA YeTHAsl, HA HeYEeTHAs!, HEIICPHUOIUUCCKasl.

4.J1511 OTHICKaHUSI UHTEPBAJIOB MOHOTOHHOCTH BBIYHCIISIEM IIEPBYIO MPOU3BOAHYIO (PYHKIIUU

o 2x(2x—2) =22 4xt —ax — 20 22t —4x
M T @-2f T (zx-2)f
[IpupaBHUBas ee K HYIIO, TOIYyYUM KpUTHYECKUE TOUKH x = 0:x = 2. OHU pa3OuBarT 001acTh
OIIpeAeIIeHs Ha CIEAYIOIINE HHTEPBAIBI MOHOTOHHOCTH (—o2; 0 U (0; 1)U (1; 2} U (2; +o0)

0]
F

Hccnenyem noseaeHue Mporu3BOIHOM cieBa U clipaBa OT HallIEHHbIX TOYEK pa30MeHHUs.

I'padmyecku mHTEPBATBI MOHOTOHHOCTH OYIyT UMETh BU]]

\ 4

I/IccnezlyeMa;I (byHKI_II/I}I BO3pacTaeT Ha uHTepBaiiax (—co 0} U (2: +0) » y6BIBaeT (0: 1) U (L 2).
5.Touka x = 0 TOYKa JIOKAIBHOTO MaKCUMyMa, ¥ = 2 — JJOKaJbHOr0 MUHMMYyMa. Haiinem 3HaueHue

(byHKHHH Voax = 0; Yoin = 2

6.. JInst OThICKaHUS! MTHTEPBAJIOB BBITYKJIOCTH HalJIEM BTOPYIO IPOU3BOIHYIO

o Wr-y@x-2-@F --2@x-2p02 8 8 1
T (2x— 2)* T 2x-2° 8x-1)7% (x-1)3

Takux MHTEpBAIIOB HET, MOCKOJBbKY BTOpas NMPOW3BOIHAs HE NMPUHHMAET HYJCBBIX 3HAYCHUH B
00J1acTH oNpeeIeHHUs.

7. Ilpsimast x = 1 — BepTUKaJIbHAS aCUMNTOTA (PYHKLIMHU. Y paBHEHHE HAKIOHHOM aCUMIITOTHI UMEET

BUA v=Fhkx+b,

L= 5 fx) " x . x" . 1 L
- _ILm“{zx—EJI_IL—EEI:—EI_ILE?_E_E
Tox
. x* 1 Coxt—x(x—1) o oxt—xTtx . x . 1 1
b=lmlo——5—-5x)=lim 2(x — 1) = lim 2(x — 1) _}ﬂm_}ﬂ7_g_5
X

KoHeuHbI11 BUI IpSIMON CIEAYIOIINAN
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8.Ha ocHOBe MpOBEICHHOTO aHalW3a BBHINOJHAEM MOCTpoeHHe rpaduka QyHkumu. s 3Toro
CHayajla CTPOMM BEPTHKAJIbHbIE M HAKJIOHHBIE ACHMITOTHI, 3aT€M HAaXOJUM 3HAYeHHE (QYHKLUU B
HECKOJIBKMX TOYKaX U I10 HUX IIPOBOJUM IIOCTPOCHUE.

y=(x+1)/2

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

Kpurepun oneHku:

OueHka "oTJHYHO'" BBICTABIISICTCS, €CIIU pabOTa BBIOJIHEHA B IMOJTHOM 00BEME C COOIIOICHUEM
HEe0OXOIUMOM TOCIEI0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka ''Xopoiuo'" BBICTABISACTCSA, €CIU BBITIOJIHEHBI TPEOOBAHHS K OIGHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka '"yI0BJIeTBOPUTENbHO'" BBICTABISETCSA, €ClIM paboTa BBHIMOJIHEHA HE MOIHOCTHIO, HO
00BEM BBITIOJTHEHHOM YaCTH TAKOB, YTO TO3BOJISIET TIOMYUYUTh MPABHIIbHBIE PE3YJIBTATHI U BHIBOJBI; B XOJIE
IpOBe/IeHUs pabOTH! ObUTH TOMYIEHb! OLIHOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISETCSA, €CIM PabOTa BBHIMIOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISAET CIeTaTh MPABUIHHBIX BHIBO/IOB.

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE

IIpakTnyeckoe 3ansitue Ne 29
Pemrenne npukjIagHbIX 32124 ¢ IOMOUILIO TPOU3BOIHOI

Heap padorbi: @opMUpOBaTh HABBIKM MPUMEHEHUS MPOU3BOJAHON K pelIeHNI0 (PU3HUECKUX 3a]a4
¥ 337124 ¢ Ipo¢eCCHOHATIBHON HAIIPABIEHHOCTBIO.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats criocodsl pemieHus 3agad npohecCUOHAIbHON NeSTENbHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 03 IlnanupoBaTh U peai30BbIBaTh COOCTBEHHOE NMPOPECCUOHANBHOE U JINYHOCTHOE Pa3BUTHE,
PEINPUHIMATENBCKYIO JeSITeIbHOCTh B MPOpECCHOHATIBHOM cdepe, NCIOIb30BaTh 3HAHUS 110 PAaBOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B Pa3IUYHbIX KU3HEHHBIX CUTYaIHIX

OK 04 D¢ dexTrBHO B3aUMOIeCTBOBATh U pabOTaTh B KOJIJIEKTUBE U KOMaH/Ie

OK 06 IIposBisATh Tpa)kIaHCKO-NMATPUOTUYECKYIO IO3MIMI0, JAEMOHCTPUPOBATH OCO3HAHHOE
IIOBE/ICHUE HAa OCHOBE TPAJMLIMOHHBIX POCCHUMCKUX yXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH, B TOM YHUCIE C
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Y4E€TOM TapMOHHM3ALMHM MEXHAIIMOHAIBHBIX M MEXPEIUTMO3HBIX OTHOLIEHWM, NMPUMEHSTh CTaHAApTHI
AHTUKOPPYIILMOHHOTO MOBEACHMUS

OK 07 CopneiicTBOBaTh COXPAHEHUIO OKPYXKAIOMIEH Cpeabl, pecypcocOepereHHI0, MPUMEHSTH
3HaHUS 00 M3MEHEHUM KIMMAaTa, NPUHLUIBI OEpexXIMBOro MPOU3BOACTBA, 3()h(PEKTUBHO AEHCTBOBATH B
Ype3BbIYAHBIX CUTYaLUSIX

OK 08 HMcnonbs3oBath cpeacTBa GU3MUESCKON KYJIBTYPHI IJIs1 COXPAHCHHS U YKPETUICHHS 310POBbS B
nporecce MpohecCHOHATBHONW JEATETbHOCTH M TOJJAEPKaHUs HEOOXOJUMOTO YpPOBHS (U3UUECKOM
IIOJIrOTOBJICHHOCTH

OK 09 ITonp3oBatbest mpohecCHOHATBHON JOKYMEHTAIMe Ha TOCyJapCTBEHHOM M MHOCTPAaHHOM
A3BIKAX.

IIK 3.1 IIpoBOaUTH TUIOBBIE pacdyeThl MpU O(GOPMICHHUU TEXHOJIOTMYECKOH MOKYMEHTAllMU Ha
I'MJIPABINYECKUE U THEBMATUYECKHUE TIPUBO/IbI, YCTPOICTBA U CUCTEMBI.

MarepuanbHoe obecniedeHue: VHIuMBHAyanbHBIC 3aJlaHUsl, TAOJWIA TTPOU3BOIHBIX, KOHCIICKTHI
JIEKLIMN.

3ananue:

1. Touka nBrKeTCs 1O 3aKoHY X (t) = 2t3 + 3t .UeMy paBHA CKOPOCTb B MOMEHT BPEMEHHU & =
2c?

2. YpaBHEHHME JBUKEHHs MaTepHalbHON TOYKU BJIOJbL och uMeeT BUA S(t) = —0,5t3 +t + 2(m).
HaiiTu yckopeHue Touku B MOMEHT BpeMeHu t = 2 c.

3. 3akoH W3MEHEHHs TemrepaTypsl T Tela B 3aBHCHMOCTH OT BpeMeHHW t 3aMaH ypaBHCHHEM
T = 0,2t%. Ckakoii CKOPOCTBIO HArPEBAETCS TEJIO B MOMEHT Bpemenu 10 ¢?

4. Komu4ecTBO JJICKTPHUYECTBA, MPOTEKAIOMIETO Yepe3 MPOBOJHUK, 3aaaeTcsi (QOpMYIIOi.
Q = 2t3 — 3t? + 4. Haiigute CUJIY TOKA B KOHIIE 4-11 CEKYH/IbI.

5. MaxoBuK, 3a/iep)KUBacMbIii TOpMO30M, 3a { ¢ moBopaumBaeTcs Ha yroi ¢ = 5t — 0,4t2 (pan).
Onpenenuts YrioByK CKOPOCTh () MaxXOBHKa B MOMEHT BpeMeHHU ! = 2 C U HallTU MOMEHT OCTaHOBKH
BpaIieHus

6. Cwuna TOKa U3MEHSETCS B 3aBUCUMOCTH oT BPEMEHHU o 3aKOHY
I =2t% +3t(l — B ammepax, t — B cekyHaax). HaiiTh ckopocTh U3MEHEHHs CHIIbI TOKAa B KOHIE S-if

CEKYH/BI.
7. Teno Maccon 3 KT JBHKETCS MIPSMOJIMHENHO 1o 3aKOHY
S(t) = 2t3 + 4t? — 2t . HaiiguTe KMHETHYECKYIO SHEPTHIO Tella yepe3 2 ¢ T0CjIe Hayana JBUKEHHS.

8. Teno Maccon 2 KT JBHKETCS MIPSAMOJIMHENHO 1o 3aKOHY
X(t) = 2t3 — 3t + 2 . HaitauTe cuny, koTopas Oy/eT AelicTBOBaTh Ha TeJo uepes 3 c?

9. Omnpenenute HaNPsHKEHUE HEKOTOPHIX AIIEMEHTOB IIETIH SJIEKTPOMEXaHHUYECKOTO ariapara 1o
3akoHy Oma (U = IR) npu conpotuBienun R = 0,1 Om. IIpu sTom 3apsiz, mpoTeKarOIIHiA 1Mo
IIPOBOJIHMKY 3a 2 ¢, 3a/1aeTcs ypaBHenueM q(t) = 2t3 + 3t2.

10. B mMarautHO# nenu geictByet moctosHEbN nctounuk DJIC e(t) miist mpoBepku
3JEKTPOMArHUTHOTO ABHTraTeNs. Berancnute 3HaueHne D/1C 3a mpoueaniyro oJHy CEKyHIy IpU

. . 1
MarHMTHOM TIOTOKE, KOTOPBIH 3a1aH Gopmyoit O (t) = §t3 —3t?2 - 1.

ITopsinok BbIMOJHEHHS PA0OTHI:
1. IlpounTath 3a7a4y U OMPEIEIUTH CIIOCOO €€ pelIeHusl.

2. [Tpumenuts popmyny auddepeHnnanbHOro HCYUCICHUS IS pEIIeHUs 3a/1auH.
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3. 3amucaTthb OTBET.

1. Teno nBrOKETCSA TPAMOJMHEHHO MO 3akoHy S(t) = §t3 — 2t? + 4t (m). Onpenenurh CKOPOCTH

ero aBwxeHus B MomeHt t = 10 c.
Pemenne. Mickomast CKOpOCTB - 3TO IPOU3BOJHAS OT IIYTH, TO €CTh

2
v(t)=S'(t)=§-3t2—4t+4=2t2—4t+4

B 3aaHHbIi MOMEHT BpeMEHU

v(10) =2-100—4-10 4+ 4 = 164wm/c.

OtBeT: 164 M/c

2. 3aK0oH W3MEHEHHS TemIepaTypbl T Tela B 3aBUCMMOCTH OT BpeMeHHM { 3a7aH ypaBHEHHEM

T = 0,2t%. C KaKoil CKOPOCTBIO HarpeBaeTCsl TEIO B MOMEHT Bpemenu 10 ¢?

CkopocTbh HarpeBaHus Tella €CTh IPOU3BOIHAs TemnepaTypsl T o Bpemenu t: g =(0,2t2)" = 0,4t.
CkopocTts HarpeBanus Tena mpu t =10 c:
(g}tzj_l} =0,4-10 = 4 (rpag/c).

3. KomuyecTBo nayieKTpuyecTBa, MPOTEKAIONIErO 4Yepe3 IMPOBOIAHHK, 3adaercsi (HOpMyIoi.
Q= 2t3 — 3t? + 4. Haiiqure CUJTY TOKA B KOHIIE 4-11 CEKYH/IBI.
Cwita Toka | ecth mpoun3BoiHas 3apsiaa o Bpemenu [ = q '(t).

1(t) = Q(t) = (2t3 — 3t%2 + 4)| = 6t% — 6t.

[(4)=6-42—6-4="T2A.

(I)opMa NpeacTaBJICHUSA PE3yabTaTa: BLIIIOJTHCHHOC 3aJlaHUE.

Kputepun onenkn:

Ouenka "oTJHM4YHO'" BBICTABISAETCA, €CIIM PpadOTa BHITIOJIHEHA B MOJTHOM 00BEME ¢ COOJI0IEHUEM
HEOoOXOIMMOM TOCTENOBATENbHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIIMCU U BEIYUCIICHHA.

Ounenka ''Xopomo' BBICTaBISIETCSA, €CIHU BBIMOIHEHBI TpeOOBaHUS K OICHKE "OTIWYHO", HO
JOTYIIEHBI 2-3 HeloYeTa.

Ouenka '"yI0BJIeTBOPUTENbHO'" BBICTABISETCSA, €CIM paboTa BBHINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YaCTH TAKOB, YTO MO3BOJISIET TIOJMYUYUTh MPABUIIbHBIC PE3YJIBTATHI U BHIBOJBI; B XOJI€
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM PaboTa BBHITIOJHEHA HE MOJTHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPABUIHHBIX BHIBO/IOB.

Tema 3.1. IlpousBoanast pyHKIHMH U ee IPUMEHEHHUE

IIpakTnyeckoe 3ansitue Ne30
HaxoxneHue onTMMaJbHOIO pe3y/ibTaTa ¢ NOMOLIbIO POM3BOAHOM B NPAKTHYECKUX
3ajavax.
Heapr paGorbi: @opmHpoBaTh HABBIKM  MPUMEHEHUS MPOU3BOAHON (GYHKIMU TpPU pEIICHUU
IIPUKJIAIHBIX 3a7]a4 HA DKCTPEMYM.
Boinosinenue padorsl cnocodocTByeT OPMUPOBAHUIO:
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OK 01 Bribupats crocoObl pemeHus 3a1a4 npoeCCUOHATBHON AEATENbHOCTH PUMEHHUTENBHO K
pa3IUYHBIM KOHTEKCTaM

OK 03 IlnanupoBath U peaqu30BbIBaTH COOCTBEHHOE MPOPECCHOHATBHOE U TMYHOCTHOE Pa3BUTHE,
IPEIIPUHUMATENBCKYIO JEeSITEIbHOCTh B IPOGECCHOHATIBLHOM cepe, NCIOIb30BaTh 3HAHUS 110 IIPABOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B Pa3JIMYHBIX )KU3HEHHBIX CHUTYaLUAX

OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/Ie

OK 06 IIposBiasTh TIpakJaHCKO-NIATPUOTUYECKYIO IIO3ULIHI0, JIEMOHCTPUPOBATh OCO3HAHHOE
IIOBEJICHHE HAa OCHOBE TPAJUIMOHHBIX POCCHUICKHX JYyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM 4HUCIIE C
Y4E€TOM TapMOHHM3ALMHU MEXHAIMOHAIbHBIX M MEXPEJIUTHMO3HBIX OTHOLIEHWM, NMPUMEHSTh CTaHIApThI
AHTUKOPPYILMOHHOTO OBEJCHUS

OK 07 CopneiicTBOBaTh COXPAHEHHUIO OKPYXKAIOMIEH Cpelbl, PecypcocOepeKeHHIO, MPUMEHSThH
3HaHUS 00 M3MEHEHUM KIMMAaTa, NPUHLUIBI OEpeXJIMBOro MPOU3BOACTBA, 3()h(PEKTUBHO AEHCTBOBATH B
Ype3BbIYAIHBIX CUTYaLUSIX

OK 08 Hcnonbs3oBath cpeactBa GU3MUECKONU KYJIbTYPHI ISl COXPAHEHUS M YKPETUICHUS 3/I0POBbsI B
nporecce Mpo(ecCHOHATBHONW JEATENPHOCTH M TOJIep)KaHUS HEOOXOIUMOTO YPOBHS (DHU3HUYECKOMH
[OJITOTOBJICHHOCTH

OK 09 ITonp3oBatbest MpoheCCHOHATFHON JOKYMEHTAIMEeH Ha TOCYJapCTBEHHOM M MHOCTPAaHHOM
A3BIKAX.

IIK 3.1 IIpoBOIUTH TUMIOBBIE pacdyeThl NpU O(GOPMIICHUM TEXHOJOTUYECKOH NOKYMEHTAllMH Ha
I'MJIPABINYECKUE U THEBMATUYECKUE IPUBO/IbI, YCTPONCTBA U CUCTEMBI.

MarepuanbHoe obecnedyenue: VHIuBUAyanbHbIE 3a/laHus, TaONHIa MPOU3BOAHBIX, KOHCIIEKTHI
JIEKLIMN.

3ananmue:

1. Omnpenenute HanOoJblIEE 3HAUEHUE PATHUOIIEKTPOHHOTO CUTHAJIA 32 TPOMEXKYTOK BPEMEHHU OT
1
0 710 9 cexyHz, ecIM caM CHTHAN 3ajiaH ypasHerneM S(t) = 3 t3 — 4t? — o,

2. Vmeercs KBaJpaTHBIA JIUCT JKECTH, CTOPOHA KOTOporo paBHa 60 cMm. Bwipesas mo Bcem ero
yIrilaM paBHbIE KBaJpaThl U 3arubas OCTABIIYIOCS 4YacTh, HY’KHO M3TOTOBUTH NMPOU3BOICTBEHHBIN SIIMK
0e3 KpbIku. KakoBbl TOIKHBI OBITH pa3Mephl BEIPE3aeMbIX KBAIPATOB, YTOOBI IPOM3BOICTBEHHBIH SIITHK
uMel HauOobIIni 00beM?

3. IlpoekTupyeTcsi KaHaJl CUCTEMBI CIIMBA C MPSIMOYTOJBbHBIM cedeHreM 4,5 . KakoBbI JOIKHBI
OBITH pa3Mepbl CEYEHHUs,, YTOOBI sl OOJUIIOBKM CTEHOK M JIHA TOLUIO HauMEHbIIee KOJINYECTBO
MaTepuaia?

4. ITpubblib  GUpPMBI  3aBUCHUT OT oO0beMa TNPOM3BOACTBA X (€d.) U OIpelensercs Kak
y=-x>+21x* —72x—-150 . Haiitu 06BEM NIPOM3BOACTBA, HPH KOTOPOM HPUOBUIE (HUPMEI OyreT
MaKCUMaJIbHOM.

5. Pacxop roprogero serkoBoro aBTomoomis (iutp Ha 100 kM) B 3aBUCUIMOCTH OT CKOPOCTH X KM/4
Ipy  JIBMKEHMM  HA  YETBEpPTOM  mepefaue  MNpUONM3UTENBHO  OMHMCHIBaeTCS  (PyHKIMEH

f(x): 0,0017 x* —0,18x +10,2 . TIpu KkaKoif CKOPOCTH pacXoj TOprodero OyaeT HauMeHbImi. Haitaure

3TOT PacXon.
6. ABTOMOOWIb TPHUOIMKAETCS K MOCTY CO CKOPOCTBIO 72 KM/4. Y MOCTa BUCHUT TOPOXKHBIH 3HAK
«36 kM/u». 3a 7 ceKyHJ 10 Bbe3Jla Ha MOCT, BOJUTENb Ha)kall Ha TOPMO3HYIO0 nefans. C paspemaeMoit au

CKOPOCTBIO aBTOMOOMJIb BheXasl Ha MOCT, €CJIM TOPMO3HOM IyTh onpesenserca Gopmymnoii s = 20t —t*?

Jlns oThICKaHMS HAMMEHBLIET0 W HauOOJbIIEero 3HaueHus QyHKuMH, nuddepeHunpyemMoil BHYTpH
OTpe3Ka M HENpPEepbIBHOI Ha €ro KOHIAX, CIEAYeT HAHTH BCe KPUTHUUECKHE TOUKU (DYHKLUH, JISKAIUe
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BHYTpPH OTPC3Ka, BBIYUCIUTL 3HAYCHUSA (I)YHKI_[I/II/I B 3THUX TOYKAX M HAa KOHIAX OTPC3Ka, a 3aTCM M3 BCCX
MTOJIYY€HHBIX TaKUM 00pa30M YrceN BRIOpaTh HAaMMEHbIIIee U HanOoJIbIIee.

ITopsinok BbINOJIHEHHUSI PA0OTHI:

1. Haxomum KpuTHUYECKHE TOYKU (PYHKIINH.

2. IIpoBepsiem, Kakue U3 HAWJJEHHBIX KPUTUYECKUX TOUCK JISKAT BHYTPHU 33/1aHHOTO OTpE3Ka.

3. Haxomum 3HaueHWs (QyHKIMM Ha KOHILAX OTpE3Ka M B TE€X KPUTHYECKUX TOUYKAX, KOTOPHIC
MOMA/IAI0T B ATOT OTPE3OK.

4. W3 BceX MOJY4YEHHBIX 3HaUYCHUH (QyHKIIMM BEIOMpaeM HauMEHbIlee U HanOoJIbIIIee.

3amaua 1. IlpouHocTh Oalku MPSMOYTOJBHOTO CEYEHHUsS IMPOMOPIHOHATBFHA MPOM3BEACHUIO €&
IIMPUHBI HAa KBaJpaT BBICOTHI. Kakoe ceyeHHWe AODKHA MMETh Oaika, W3 IWIMHAPHUYECKOW 3arOTOBKH
paauyca R, uToObI €€ mpouHOCTh ObLIa HanOombIIeH? (pPUCYHOK 1)

ZR

X

PI/ICYHOK 1 — ceuenue OaIKu U3 HHHHHﬂpHHCCKOﬁ 3aroTOBKH

Pemenne. CocraBineHue maremarndeckod mozenu. Ontumusupyemas BeJIMYMHA - IPOYHOCTH
0anky, TMOCKOJNBbKY B 3ajade TpeOyeTcs BBISICHUTb, KOrJa IPOYHOCTh Oanku OyaeT HaumOobILIeH.
O003HaUUM ONTUMHU3UPYEMYIO BeIMYMHY OYyKBOH y. IIpouHOCTH 3aBHCHUT OT LIMPUHBI U BBICOTHI
MPSIMOYTOJIbHMKA, CIYyXallero oceBbM cedeHueM Oanku. [llupuny Oanku o0603HauuM OYyKBOM X.
ITockonbKy oceBoe cedeHHe MpeACTaBisieT co00M MPsIMOYTOJbHUK, BIMCAHHBIA B OKPY>KHOCTh paauyca
R, To 0<X< 2R

Boicota h mpsAMOYroNbHMKA CBS3aHA C €r0 MIMPHHON cooTHomreHmem * 8 =4R* (10 teopeme
Iudaropa), 3uaunr, 1F* = 8 —x%,

[IpouyHocTh Gasik y MpONOpLUOHATIbHA TPOU3BEICHUIO xh* ey =kxh? (roe ko3 dunment k —
HEKOTOPOE MOJIOKUTEITLHOE YUCIIO).

3naunt ¥ = Ex(4RR* — x%),rge x € [U; 2K).

Pabota ¢ cocTaBiieHHON MOJEIBIO.
Juts pyrkuun ¥ = Ex(4RR* — x%),raex € [0; 2R} HAJI0 HANTH Y yars.
HNwmeem:
Wmees: ¥ = &Ry — kx?
V' =4kR?— 3kx?
[IpupaBHUBaeM MPOU3BOJHYIO HYIIIO, TOJIYYUM

4KR?-3kx?= 0
2R R
X1 == Xo=——%
V3 v3

o
2

X= Xl =

wil%

3aJjaHHOMY OTpPE3KYy MPHUHAJICKUT JIMIIb TOUKA
Brruncnum 3nauenne GyHKIMY B TOYKE HA KOHIIAX oTpe3ka B Toukax 0 u 2R.
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Nmeem
f(0)=0 f(2R)=0 f(j—g) > 0 3HAYHUT Vigs =f (:—f;).

B 3apmade cnpammBaercs, Kakoe Ce4eHHE JOJDKHA HMeTh Oanka HauOoJbIIed IMPOYHOCTH.
BbsicHWIM, YTO HMIMpPUHA NPSIMOYTOJBHHKA, SIBJISIONIAsl OCEBBIM CEYEHHWEM HauOojiee MPOYHOU Oaikw,

IR
=
paBHa
Haiinem BbICOTY:
h? = 4R% — x*?

z 2
ESTY RN
3 3

OtBet: CeueHneMm OajKy JTOJDKEH CIYKUTh HPSMOYTOJBHUK, Y KOTOPOTO OTHOIICHHE BBICOTHI K
ITUPUHE PABHO ' V2

3ameuanue: KpannduuypoBaHHble MacTepa IPUXOAAT K TAKOMY e Pe3yJIbTaTy, OIUPasiCh Ha CBON
ONBIT, HO OHM TPHHUMAIOT YKAa3aHHOE OTHOIICHWE paBHBIM 1,4 (puOIMKEHHOE 3HAYCHHE
MPPaLMOHAIILHOTO YMCIIa KaK pa3 paBHO 1,4).

®opma nmpeacTaBieHUs pe3yJIbTaTa: BBIOIHEHHAsS padoTa.

Kpurepun oneHku:

OueHka "oTJHYHO'" BBICTABIISICTCS, €CIU pab0OTa BBIOJIHEHA B ITOJTHOM 00BEME C COOIIOICHUEM
HE0OXOIMMOM TOCIEA0BATEIBHOCTH JEHCTBUI; B OTBETE MPABUIBHO W aKKypaTHO BBIMOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka ''Xxopouio'" BBICTABISACTCS, €CIU BBITIOJHEHBI TPEOOBAHHS K OIEHKE "OTJIMYHO", HO
JOTYIIEHBI 2-3 HeloYeTa.

Ounenka '"yI0BJIeTBOPUTENbHO'" BBICTABISETCSA, €CIM paboTa BBHINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TaKOB, UTO MO3BOJISIET MOJIYYUTh MIPABMIIHHBIC PE3YIIHTAThl U BHIBOJIBI; B X0OJI€
MPOBeICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISETCSA, €CJIM PabOTa BBHIMIOJHEHA HE MOJTHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH paboThl HE TIO3BOJISET ClIENaTh MPABUIIBHBIX BHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue
IIpakTuyeckoe 3ansaTue Ne 31

HNurerpan u nepsoodpasnasi. Haxoxknenue HeonpeaeJeHHbIX HHTErpajaoB NP MOMOLIHU
CBONCTB HHTEIPAJIOB

Heab: PopMHUpOBaTH HABBIKU BBIYMCIICHUSI HEOINPEIEICHHBIX HWHTErPalIoB METOA0M
HEIOCPEICTBEHHOTO MHTETPUPOBAHUS IIPU IIOMOIIM CBOMCTB MHTETPAJIOB.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bei6upats crioco0bl pemieHus 3aaad npoheCCHOHATBHOM NeSTEIbHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTCKCTaM

OK 03 IlnanupoBaTh U peain30BBIBATH COOCTBEHHOE MPOPECCHOHANTBHOE U TIMYHOCTHOE Pa3BUTHE,
MpeNPUHUMATEIBCKYIO JESTENIbHOCTh B MMPOoQeccCHOHANbHOMN cepe, NCIOIb30BaTh 3HAHUS 10 MPaBOBOM
1 (PMHAHCOBOM TPAMOTHOCTH B PA3JTUYHBIX KU3HEHHBIX CHTYAIIHIX
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MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MAaTCPpUaJIbl, KOHCIICKTBI HCKHHﬁ.

3aganmue:
B cooTBeTcTBHM ¢ TEXHOJOTHUECKONW KapTOH MPOCKTA HANTH CIICAYIOIINE HHTETPAIbI:

f(§x3 x4 5) dx
4 4
. [30@x 1) dx
(1 + 5x%)dx

3 8
) f(x—4+x—5)dx

- J(5Vx® — 7Vx3)dx

=

o B WD

Ilopsinok BbINOJIHEHUs PpadOTHI:

1. 3anumure 3amanue. HemocpenCTBEHHOE HWHTETPUPOBAHUE OCHOBAaHO Ha  IMPSIMOM
UCTIOJIb30BAHUH TaOJINIBI HHTETPANOB. MOT'YT IPeACTaBUTHCS CICAYIOIIUE CITydan:

1) MaHHblid MHTErpan HaXOMUTHCS HEMOCPEICTBEHHO II0 COOTBETCTBYIOLIEMY TaOIHYHOMY
UHTErpaiy.

2) JaHHbIi UHTErpal MOC/e MPUMEHEHHsI CBOMCTB 1M 2 MPUBOIUTCS K OAHOMY WIIM HECKOJIBKHM
TaOJIMYHBIM HHTETPAIaM;

3) JauHblii  MHTErpajl  IOCJIE  OJEMEHTAPHBIX  TOXICCTBEHHBIX  IMpPeoOpa3oBaHUil  Haj
MOJIBIHTETPAIbHON (YHKUIMEH W, TPHUMEHssS CBOWCTBA, TNPUBOIUTCA K OJHOMY WM HECKOJIBKUM
TaOJIMYHBIM HHTETrpaJIaM.

2. Ilpounrerpupyiite ,HCIIONB3Ys TAOIUILy HHTETPATIOB. YIPOCTUTE MOTYIUBIIYIOCS ()YHKIIHIO.

Haiitu cnenyromue HHTETpasl:
1. f6x*dx —wmcmomb3yeM cBOMCTBO 2 U hopmyiry 2.

[ x"dx = L + ¢ Ilomyunm:
n+1 :
x2+1 x3
f6x2dx=6fx2dx=6 tc=6—+c=2x+c
2+1 3
2. [4(x* —x+3)dx  Hcnome3yst cBoiictBa 1 u 2 u, popmynsl 1 u 2 momydnm: 4 [ x*dx —

3 4x? 4
4fxdx+12fdx=4%—%+12x+c=§x3—2x2+12x+c
- IIOCTOAHHAsA HWHTCTIPUPOBAHUS C paBHa anreraI/IquKOﬁ CyMME TpeX IMOCTOSHHBIX
WHTETPUPOBAHUS .

3 2
3. f2(3x—1)2dx=2f(3x—1)2dx=2f(9x2—6x—1)dx:2-9%—2-6%+2x+c:6x3—6x2+2x+

jﬁf—sf +3x+ 4
= dx
xﬁ

x
n 3 i |
= Bxr — 2 +—+4x7° |dx
x
=ﬁjx:dx—5jdx
1

dx . G’ 4x~ . 4
+3 | —+4 | xdx= . —5.r+3[n|.r|+—1+C:2x’—5x+3[n|x|——+ﬁ'
x - x

4.
<I)0pMa NMpeaAcTaBJACHUSA PE3yJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC
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Kpurepun oneHku:

Ouenka "oTJHYHO'" BBICTABISCTCS, €CITU pabOTa BBIOJIHEHA B IMOJTHOM 00BEME C COOIIOICHUEM
HEO0OXOIMMOM TOCIEA0BATEIBLHOCTH JEHCTBUI; B OTBETE MPABUIBLHO W AaKKypaTHO BBIMOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka ''Xopouio'" BBICTABISACTCSA, €CIU BBITIOJHEHBI TPEOOBaHHS K OIEHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka '"ya0BJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM padoOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISET MOTYYUTh MPABUIBHBIC PE3YIbTATHl U BBIBOJBL; B XOJIC
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OIITHOKH.

OueHka '""Hey/10BJIETBOPUTEILHO'" BBICTABISETCS, €CIM Pa0OTa BBHIMOJIHEHA HE MOJHOCTHIO HITU
00BEM BBITIOJIHEHHOM YyacTH paboThl HE TO3BOJISIET ClIENaTh IPABUIIbHBIX BBHIBOIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue

IIpakTnyeckoe 3ansaTue Ne 32
«AHTEerpupoBaHne MeTOI0M 3aMeHbI MepeMeHHO»

Heab: @opmMHupoBaTh HABBIKM  BBIYMCICHHUS HEONPEAETICHHBIX MHTErPajJOB METOJOM 3aMEHBI
IIEPEMEHHOM.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco6sl penieHus 3aad npoheCCHOHAIbHON NESTEIbHOCTH MPUMEHUTEIBHO K
Pa3JINIHBIM KOHTCKCTaM

OK 03 IlnanupoBaTh U pealn30BbIBaTh COOCTBEHHOE MpodeccnoHalbHOE U TUYHOCTHOE Pa3BUTHE,
MpeNNPUHUMATEIBCKYIO JESATEIbHOCTh B MPO(ECCUOHANBHON cepe, UCTI0Nb30BaTh 3HAHUSI IO IPAaBOBOM
1 (PMHAHCOBOM TPAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYAIIUSIX

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

3ananmue:
B cooTBeTcTBUU C TEXHOIOTUYECKOW KapTOM MPOEKTa HANTH WHTETpalibl:
. J(129 - 5)dx
dx

2.

f 6x+5
- [ xVx? =7 dx

CoSsXx

.l dx

3=
sin x

. [ tgxdx

dx
f 1+16x2

-

o U AW

ITopsinok BbINoOJIHEHHE PAGOThI:

B ocHoBe MHTErpupoBaHHUs METOJOM 3aMEHbl NEPEMEHHOHN (MM CHOCOOOM MOCTAaHOBKH) JIEKUT
CBOWCTBO HHBAapUAaHTHOCTH (OPMYJI HMHTETPUPOBAHUS, KOTOPOE 3aKIIIOYAETCS B CIEYIOLIEM: €CIH
[f(x)dx = F(x) + ¢, 10 [ f(w)du = F(w) + ¢, Tae u(x) mpousBojaHas auddepeHnupyemas GyHKIHA OT X.

3aMeHa IepeMEeHHOM B HEONPEeAeIeHHOM UHTErpaje MPOM3BOAUTCS C TOMOIIbIO MOJCTAHOBOK JIBYX
BUJIOM:

1. x = ¢(t) , TOe t-HOBas TiepeMeHHasl, ap(t)HenpepbiBHO qupdepermupyemas Gyukms [ f(x)dx =
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S fle®)¢'()dt
2. t = pu(x) ,rae t-HoBas nepemenHasi, Toraa: [ f(u(t) W' (x)dx = [ f(t)dt

l. fxzdx

8+x3
-T.K. d(8 + x3) = 3x%dx , TO

f x’dx 1J‘d(8+3x3)
8+x3 3) 8+4x3
-mojarasg 8 + x3 =+t , HOJ‘IY‘II/IM%I% = iln(t) +c= §1n|8 +x3 +c

cos xdx d(sinx)
J =J

MO3TOMY, HCHOJB3ysA IOACTAHOBKY t = sinx , INPUXOJUM K Ta6J'II/ILIHOMy

4+sin2x Y 4+sin2x

. dt 1 t 1 sinx
I/IHTCI‘paHy.fm =Earctg5+ c= Earctg =S +c
3 fe"dx _ f d(e*)
" Vomez T Vo—¢2 ]
t

o L1
-BOCIIOJIb30BaBIIUCH ITOACTAHOBKOU t = e* 11 HNBOJUM K Ta6J-H/ILIHOM HHTCIrpaa = arcsin-+
’ Vo—¢2 3

eX

c= arcsin? +c

IIpumeyanue: dx = %d(ax + b)

1
xdx = Ed(xz)

e*dx = d(e¥)
dx
— = d(In(x)
x
cosxdx = d(sinx)
15%"dx
4 .Jrl:l_x!-:l-d-
1-x=t¢
15:ax A0 -x) =t 15dt , £3 5 5
T —3xfdy=dt |[= | Sz =03 |tTdt=-53—+C=_——75+C= —3+C
a-=y | ar | 4 3¢ -3 3 31—+
rdxr = — ?

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHNE

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCJIEeI0BATEILHOCTH JICUCTBUI; B OTBETE NPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

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

Ouenka "yI10BJIETBOPUTEIbHO' CTaBUTCS, €CIM pabOTa BBIMOJTHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO I0O3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEIEHUS pabOThI ObUIH AOMYILEHBI OIIHUOKH.

OueHka "Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE MO3BOJISET CAENATh MPABHILHBIX BBIBOJIOB.

Tema 3.2 UHTerpas u ero npuMeHeHue

IpakTuyeckoe 3ansitue Ne 33
Teopema HbproTona-JIeii0HuIa. Boruncienue onpeaejieHHbIX HHTEIPAJI0B Pa3In4HbIMH
MeToaMu
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esnb padoThl: HAYYUTHCS BEIYHCIATH ONPEACIICHHBIA nHTerpai no Gpopmyne Herorona-JleiiOnuma.

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 Bribupats crocoObl pemeHus 3a1a4 npoeCCHOHATBHON AEATENbHOCTH PUMEHHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 03 ITnaampoBaTh U peain30BBIBATH COOCTBEHHOE MPOo(decCHOHATEHOE U TUYHOCTHOE Pa3BHUTHE,
MpeNPUHUMATEIBCKYIO JEATEIILHOCTh B MPOoQeccHOHANbHOMN cepe, NCIOIB30BaTh 3HAHUS 10 MPaBOBOM
1 (PMHAHCOBOM TPAMOTHOCTH B PA3JIUYHBIX KU3HEHHBIX CHTYAITHIX

IIK 3.1 IlpoBoauTh THUMOBBIE pacyeThl MPH O(GOPMICHHUU TEXHOJIOTHUYECCKON ITOKYMEHTAIlMM Ha
TUIPaBIMYECKHUE U THEBMATUUECKHE IPUBO/IbL, YCTPOUCTBA U CUCTEMBI.

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MaTePHAIbl, KOHCIICKTHI JICKIIHH.

3aganue:
B cooTBeTcTBHM € TEXHOJIOTMYECKOW KapTOW IIPOEKTa HAMTH UHTETPAJIBI.
1. [ 12 2xdx

4

[@+2x—2*)dx

2. =
3. f:'fzcusxdx
4. [(cos x—3sin x)dx

2

2 2

1-x

5. I—de

5 X
Meto10M 3aMEHBI ITIEPEMEHHOM:

S xdx

1 j A

X —6

4. I(x3 +1)*x% dx

1
ITopsinok BbINoJIHEHUs padoOThI:
1) Ucnonp3ys Tabauily MHTErpasioB HATH UHTErpal
2) Ucnonb3ys popmyny HeroTona — JleiiOnura
A
Jr@ax=Fen

a

HAaWTH OIPEIEICHHBIN UHTETPa

2= F(b)- F(a)

Brrunciauts orp €JIeJICHHBIN HUHTCIrpaJl
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2
_|-2x:4 e

1
Pemenue:

2 iy 2 (2]
IExzdx: EIxzdx = E
1 3

1
(1) BeiHOCUM KOHCTaHTY 3a 3HaK MHTErpasa.

(312 2 2 14 2
AP =S - =2E-N=2 T=—=4=
@ =5 -1)=2@-D=2-T=—=43

H+l

+

®
xdn=
(2) HaTerpupyem mo TabmMIle ¢ TOMOIIBIO CaMOHM IMOMYJISIPHOH (OpMYIIBI n+1

1

= E:
[TosiBUBIIIYIOCST KOHCTAHTY 3 1IeJIECO00Pa3HO OTAEIUTh OT * | BBIHECTH 3a CKOOKy. JlemaTb 3TO He
00513aTEJIbHO, HO JKEJIATEIHHO — 3a4eM JIMIIHUE BEIYUCICHU?

(3) Ucnonbzyem popmyny Hetorona-JIeiioauma
&

|7 @dx= i)

a

L= F(2)- Fla)

3 o o o
Cuauana nojactaBisieM B & BepXHHUH Mpejel, 3aTeM — HUxKHUM nipeaen. [IpoBoaum ganbHeime
BBIYMCIICHHS U MI0Jy4aeM OKOHYATEJIbHBIA OTBET.
Brrunciuts onpeneeHHblil HHTerpal

4
[(3+2x—2*)dx
-2

Pemienue:
4

i(s +2x- xz)cixEB_i-cfx+ 2ix.:fx— Ixzdxiijg(x]tg +2- %(f)tg - % ) z

-2 -2 -2 -2
= 84— (=20 + 4 - =23% —%(43 — (=27 =8 6+(16—4) —%(64+8} =

=45+12-24 =36

(1) Ucnonp3yem CBOICTBA TMHEWHOCTH OMPEEICHHOTO HHTETPaIa.

(2) UnTerpupyeM no tabnuiie, pu 3TOM BCE KOHCTAHThI BBIHOCUM — OHU HE OyAYyT y4acTBOBaTh B
IIOJICTAHOBKE BEPXHET0 U HWKHETO IIpeJiena.

(3) Hns xaxgoro w3 TpEX crnaraeMbelx npumeHseM ¢opmyny  Hbrotona-Jleitbnuua:

FUOL= F)- Fla)

Coser: mepex TeM, Kak wHcnoab3oBatb ¢opmyay Hblotona-JIeii0HHIa, MOJE3HO NPOBECTH
NMPOBEPKY: a CaMa-TO NepBo00pa3Hasi HalIeHA NPABWJIBHO?

Tak, TPUMEHHTEIHPHO K pacCMaTPpUBAEMOMY IMPUMEpPY: Tepel TeM, Kak B IepBOOOpa3HyIO
3
x
Bx+x -
(G yHKITIIO 3 HOJCTaBJIATH BePXHUUW ¥ HWXKHHUHI Tpeneibl, >KeIaTelbHO Ha YEPHOBHKE

MPOBEPUTh, a MPaBWIBHO JHM BOOOINEe HaWJeH HeompeneneHHpli uHTerpan? JuddepeHuupyem:
f

[8x+x2 —é} =Br;x)'+|:x2)'—%(;ﬁ':8-1+2x—%-3x2 =84+ 2x—x°

[Tonydyena ucxomHas MOABIHTETpaNbHAS (DYHKIHS, 3HAYUT, HEONPEICICHHBI HMHTErpaj HaiJieH
BepHO. Termepp MoxHO 1 popmynry HeroTona-JIeliOHUIIa TPUMEHUTS.

Metoa 3aMeHbI TEpEeMEHHOH

Brruncnure nHTErpaibl.
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B xdx
1.5 e

BBenem HOBYIO epeMEeHHYIO t = x? — 6
Juddepennnan Oyner paBeH et = 2xdx
Brruucium rpanuiel uHTErpupoBanus 11=25-6=19, t2=36-6=30

BBIMOJIHAM MOCTAHOBKY = [ 22t _ Lpitdt
Yl T e

i

o 1 1 1
Boraucinum, momyunBmmics uurerpan 5 fal3ol -2 in[19]1=2in =

@®opma npeacTaBJieHUs pe3yJbTaTa: BHIIOJIHEHHOE 3a/1aHue/

Kpurepun oneHku:

Ouenka "oTJHYHO'" BBICTABISCTCS, €CITU pabOTa BBIOJIHEHA B IMOJTHOM 00BEME C COOIIOICHUEM
HEOOXOMMOM IOCIIeI0BAaTEILHOCTH JICUCTBHI; B OTBETE MPABWJIBHO W aKKypaTHO BBIIIOJHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka ''Xopouio'" BBICTABISACTCSA, €CIU BBITIOJHEHBI TPEOOBAHHS K OIEGHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka '"ya0BJIeTBOPUTENbHO' BBICTABIAETCSA, €ClIM padoTa BBINOIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TAKOB, YTO IMO3BOJISET IMOJTYYHUTh MPABUIBHBIC PE3YIbTATHl M BBIBOJBL; B XOJIC
MPOBeICHUS pabOThI ObUIN AOMYIIEHBI OIIUOKH.

OueHka '""Hey10BJIETBOPHUTEIBLHO'" BBICTABIISETCS, €CIM PA0OTA BBHIMOJTHCHA HE TMOJIHOCTHIO HITH
00BEM BBITTOJIHEHHOM YacT pabOThI HE TIO3BOJISET CIIENATh MPABUIBHBIX BEIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTnyeckoe 3ansaTue Ne 34
Boiuuciaenne miomaaei puryp u 00beMoB TeJl

Hean padoTbl: POpMHPOBATH HABBIKK TPUMEHEHHUS ONPEIEICHHBIX HHTETPAJIOB JUISI BEIYHCICHUS
iomazen Gpuryp u 0GbeMoB Tell.

BoinosiHenune padoTsl crnocodcTBYeT GOPMHUPOBAHHIO:

OK 01 Boi6upate crioco0bl penieHus 3agad npoeCCUOHAIbHON NeSTENIbHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03 IInanupoBaTh U pean30BbIBaTh COOCTBEHHOE Mpo(deccnoHabHOE U TUYHOCTHOE Pa3BUTHE,
PEINPUHIMATENbCKYIO JeSITeIbHOCTh B IPodecCHOHATBHOM cepe, NCIOoIb30BaTh 3HAHUS 110 PABOBOM
1 (MHAHCOBOM IPaMOTHOCTH B Pa3JIMYHBIX JKU3HEHHBIX CHUTYAIHAIX

OK 06 IIposBiasATh TIpakJaHCKO-NIATPUOTUYECKYIO IIO3ULHI0, JEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHHE Ha OCHOBE TPAJMIMOHHBIX POCCHUICKUX TyXOBHO-HPAaBCTBEHHBIX IIEHHOCTEH, B TOM YHCIE C
y4ETOM TapMOHM3AIMM MEKHAIIMOHAIBHBIX M MEXPETUTHO3HBIX OTHOIIEHUH, MPUMEHSATh CTaHIApThI
AHTUKOPPYMIIMOHHOIO TIOBE/ICHUS

OK 07 CopeiicTBOBaTh COXpPAHEHHUIO OKpYXKAlOIIEeH Cpeibl, pecypcocOepereHHI0, MPUMEHSThH
3HaHHUA 00 M3MEHEHHH KIuMaTa, IPUHLHUIIBI OepexIIMBOro MpOU3BOJACTBA, F((HEKTUBHO JIEHCTBOBAThH B
Ype3BbIUANHBIX CUTYAIHSIX

OK 08 Mcnonb3oBaTh cpeAcTBa GU3NUECKON KYIbTYpHI ISl COXPAHEHUS U YKPEIJIEHUS 3/10POBbSI B
nporecce MpohecCHOHATBHOW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOIo YpPOBHS (U3NUECKOM
MO/ITOTOBJIEHHOCTH
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OK 09 ITonp3oBarbest MpohecCHOHATBHONW JOKYMEHTAIlMe Ha rocyJapCTBEHHOM M MHOCTPAaHHOM

A3BIKAX.
IIK 3.1 IIpoBOAUTH TUMIOBBIE pacdeThl NpU O(YOPMIICHUH TEXHOJOTUYECKOH NOKYMEHTAllMH Ha

THAPaBINYCCKUC U ITHEBMATUYCCKUC ITPHUBO/IbI, YCTpOﬁCTBa U CHUCTCMHEI.

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHBIe 3alaHuA, CIIPAaBOYHBIC MaTCpUaJibl, KOHCIICKTLL HeKHHﬁ.

3ananme:

1. ®opma 3aroToBKM HMMeEeT BHUJ (GUTYpbI, OrpaHUYCHHOW JIMHHUSAMH. HalTu momans JaHHON
3aroTOBKU

a) y=-x"+4,y=0

b) y=x* y=x°

c) y=e*, y=e", y=4
2.Berauciuts 00beM IeTaNN
y=x%, y=1 eoxpyeocuQY

Ilopsinok BbINOJIHEHHS PadOTHI:

1) noctpouth rpapuku GyHKIHUI

2)  HaiiTu 00JacTh, OTPAHHUYCHHYIO STUMH IpapuKaMu

3)  COCTaBHT OIpEeeIICHHBI HHTEIPAIL, /IS HAX0XICHUS IJIOIIA i HalICHHOM 001aCcTH

a. Ecnu ¢ynxuus f(x) HeoTpunarensHa Ha oTpeske [a;b], To miomans Smoa kpusoit y= f(x) Ha

b
[a;b] (puc. 1) umcienHo paBHa ompejeneHHOMY MHTerpany oT f(x) Ha JaHHOM OTpeske: S = I f (x)dx
a

(reoMeTpUYECKHl CMBICIT ONIPEEIEHHOT0 UHTErpaia).
o

Puc. 1

b. Eciu dynkuus f(x) — HemonoxuTenbHas Ha oTpeske [a;b], To mmomanps Smox kpusoit y = f(x)

Ha [a;b] (puc. 2) pasna onpenenenHomy muTerpany ot f(x) Ha [a;b], B3STOMY CO 3HAKOM «MHHYCY:
b

S=—J.f(x)dx.

a

=z

Puc. 2
c. Eciu dynxiusa f,(x)> f(x) Ha oTpeske [a;b], To miomans SGUrypbl, 3aKIHOUEHHOH MEXKITY

b
kpuBbiMH Y = f,(x) u y = f,(x) Ha [a;b] (puc. 3) onpenensercsa hopmysoit S :J'(fz(x)— f,(x))dx .

a

64



Haiitu mumomaap 3aroToBKH AeTand, KoTopas umeer (GopMy (GUryphl, OrpaHHUYEHHON rpadukaMu
byHKIMH y=x"—3xr+2uy=x—1

Haiinem npenensl HHTEIrpUPOBAHUS - TOUKH NlepeceueHus rpaduKkoB GyHKIUH, U STOTO MPUPABHAEM
TIpaBble YaCTH UCXOMHBIX (PYHKIMIi M PELIUM HOIy4HUBILEECs YpaBHEeHHUE ¥ — 3x + 2 = x — 1, KopHamu
ATOTO YPaBHEHHUS SIBJISIOTCS Uyncaa x = 1 1 x = 3, clieqoBaTeIbHO, OHU U SIBJISIOTCS MpeaeiaMu
MHTETPUPOBAHUS.

CEEEEEmEE

|
—1
|

3HauuT, IWIOIAaAs GUTYpPhI paBHA:

5=ff(x—l)dx—ff(x:—ﬁrx+2)dx=§—x—[§—“=+2xj=4,5—3—n,5+1—

-

z7 1 _ .1
(?—3-4,54-6—54- 1,5—2)—13 (kB.eg.)

4 L
Homyunnu, uto miomans Gpurypsl pasua 17 (kB. ex1.)

Ecnu obnacts uMeet 60ee CI0KHYI0 CTPYKTYPY, €€ claenyeT pa3OuTh Ha MPOCThIE YaCTH .

[Tpumep 2

Beruncnuth 00BEM JeTanM, KOTOpas HJIEHTUYHA Ty, MOJy4YeHHOMY BpallieHHeM (UTYPHI,
OTPAaHMYECHHON THHUAME * — 2x = xg, y=0 BOKPYT OCH 24

Pemenue: Kak u B 3a71a4ue Ha HaXOXK/ICHUE TUIOMIA/INA, PellleHHe HAYMHAETCH € YepTe:Ka MJI0CKOM
¢urypsl. To ecTb, Ha MIOCKOCTH A0 geobx0mMMO MOCTPOUTH (PUTYPYy, OTPAaHUYCHHYIO JIMHUSIMU
y=2x—x°
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= 5 :
Hckomast miockast (bHpra 3alTpuxoBaHa CMHUM LB€TOM, HMCHHO OHa W Bpalla€TCsa BOKPYI' OCHU

X B pesynbTare BpAllCHHs IOIyYaeTCs TAKas HEMHOTO SALCBHJHAS JICTAIOIIAS TAPENKA, KOTOpas

CUMMCTpHUYIHA OTHOCUTCIIBHO OCH CLL .
O0bem Tes1a BpalleHUsI MOKHO BBIYHCIHUTH M0 (hopmyJie:

A
v =n| 7 (@)dx
2
Berancnum 00BeM Tena BpAIllCHUS, HCTIOJB3YS TAHHYIO dbopmyny:

A 2 2
v =a] fA(dx = w[ (22— 2 dx = a] (4x" - 4x° +2%)dx =
a 1] i}

3 5
3 5 3 5 15
V:m_”ea?;ﬁ,ﬁea?
OTtBer:

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHHe

Kpurtepun onenku:
Ounenka "0oTJIMYHO" BBICTABISIETCA, €CIM paboTa BBINOJHEHA B MOJHOM 00BEME ¢ COOIIOIEHUEM
HEOOXOMMOM TOCIEeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE

3aIMCH U BBIYUCIICHUS.
Ounenka ''xopowmo" BBICTaBISIETCS, €CJIM BBINOJHEHBl TpPeOOBaHUS K OIEHKE "OTJIMYHO", HO

JOMYUIEHBI 2-3 Helo4eTa.

Ouenka '"ya0BJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOTYYUTh MPABUIIbHBIE PE3YIbTaThl U BBIBOJIBI; B XOE
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISETCSA, €CIM pabOTa BBHIMOJHEHA HE MOJHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISAET CIeaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue

IpakTnyeckoe 3ansaTue Ne 35, 36
(I)I/l3]/l‘IeCKI/Ie le/l.HO)KeHl/lﬂ I/[HTeraJIOB

Leab padorei: @opMUpOBaTh HABBIKM  IPUMEHEHUS OIPEICICHHBIX MHTETPAIOB K PELICHUIO
¢bu3nyeckux 3aaaq

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Boi6upats crioco0sl penieHus 3agad npohecCUOHaIbHOW NeSTENIbHOCTH MPUMEHUTEIBHO K
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pa3IMYHbIM KOHTEKCTaM

OK 03 ITmaaupoBath U peaan30BbIBaTh COOCTBEHHOE MPO(HECCHOHATBLHOE U JIMYHOCTHOE Pa3BHUTHE,
NPEINPUHIMATENbCKYIO eI TeIbHOCTh B IPOPECCHOHATIBHOM cdepe, NCIOIb30BaTh 3HAHUS 0 MPABOBOI
1 (PMHAHCOBOM IPaMOTHOCTHU B PA3JIMUHBIX )KU3HEHHBIX CUTYaLUAX

OK 06 IIposBiasATh TIpakJaHCKO-NIATPUOTUYECKYIO IIO3ULIHI0, JEMOHCTPUPOBATh OCO3HAHHOE
IIOBEJICHHE HAa OCHOBE TPAJUIMOHHBIX POCCHUICKHX JYyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM 4HUCIIE C
Y4E€TOM TapMOHH3ALMKM MEXHAIIMOHAJIbHBIX M MEXKPEIUTHO3HBIX OTHOLIEHWM, MPUMEHSTh CTaHIapThl
AHTUKOPPYIILIMOHHOTO OBECHUS

OK 07 CopneiicTBOBaTh COXPAHEHUIO OKPYXKAIOMIEH Cpeabl, pecypcocOepereHHI0, MPUMEHSThH
3HaHUs 00 M3MEHEHUM KJIMMAaTa, NPUHLUIBI OSpeXJIMBOrO MPOU3BOACTBA, 3(PPEKTUBHO NEHCTBOBATH B
Ype3BbIYAIHBIX CUTYaLUIX

OK 08 Hcnonbs3oBath cpeactBa GU3MUECKON KYJIbTYPHI ISl COXPAHEHUS M YKPETUICHUS 3/I0POBbsI B
nporecce MpohecCHOHATBHONW JEATETbHOCTH M TOJJAEpKaHUs HEOOXOJUMOTO YpPOBHS (U3NUECKOM
[IOJIrOTOBJICHHOCTH

OK 09 Ilonb3oBaThcs mpoeccnoHalbHON JOKYMEHTAllMEeW Ha rOCYAapCTBEHHOM M MHOCTPAaHHOM
A3BIKAX.

IIK 3.1 IIpoBOIUTH THUMOBBIE pacdyeThl NpU O(GOPMIICHUM TEXHOJOTUYECKOH NOKYMEHTAllMH Ha
I'MJIPABINYECKUE U THEBMATUYECKHUE IIPUBO/IbI, YCTPOICTBA U CUCTEMBI.

MaTtepuajbHOe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHBHI)Ie 3alaHuA, CIIPAaBOYHLIC MaTCpUalibl, KOHCIICKTLL J'IGKLIHﬁ.

3aganue:

1) Beruucnure Maccy ydactka ctepxkHs X1= 0 10 Xp=3 (M), €ciIH ero JUHEHas IIIOTHOCTh 331aeTCs
dopmyioit p(x) = x% + 1(xr/n).

2) CkopocThb [BIKEHUSI Ha KOHBeilepHOUl seHTe v=v(t). Haiimem mnytp S, mnpoiineHHBbIH
COJIEP’KUMBIM KOHBEHEPHOM JICHTHI 32 IPOMEXKYTOK BPEMEHU OT t1=2710 t)=7 MUH.

3) Teno OpolieHO BEPTUKAIBHO BBEPX CO CKOPOCTbIO, KOTOpash M3MEHSAETCS MO0 3aKOHY
vV =29.4-9.8t m/c. HaliTit HanOOJBIIYIO BBICOTY MOABEMA.

4) BBIYHCIIUTE KOJMYECTBO AIEKTPUIECTBA, IIPOTEKIIETO MO MPOBOJHUKY 33 TIPOMEKYTOK BPEMEHHU

[3;4], ecnu cuia Toka 3amaercs Gpopmyaaoi I(t) = 3t+2t.

ITopsinok BbINoJIHeHUs padoOThI:
v )
1) 3anucath popmyIy, HCTIONIBb3Ys ONpeIeNIeHHbIH uuTerpan § = J, * vit)dt

2) BbruuciuTh onpeeneHHbIil HHTerpan

o o = (g2 _ \ o o o
1. CKOpoCTh JBMKEHMS Ha KOHBeiiepHoii nente ¥ = (9t 8t)m/c. Haiftu myTh, mpoiiaeHHbIi
COJIEP’KUMBIM KOHBEUEPHOU JIEHTHI 32 4-10 CEKYH/Y.

Pemenme:  corvacHo  yciopmio,  J (t) = 9t% - 8t ty =3, =4 (CnenosarensHo,
s = [, (9t? — 8t)dt = [3¢3 — 4t2]% = 83 ().

2. BelumcauTe Maccy ydacTka cTepskHs X3= 0 710 Xo=1 (M), ecii ero JuHeiHas MIOTHOCTD 3a/1aeTcs
dopmyioit p(x) = x% + 1(xr/n).

Pemenue:

CormacHo hopmyne, nmeeM:

m = //:[J') dx

I
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1

iy a3 o 0
m / (.1"’+1)rl.r e <_¥ + .I')‘“ ) +1-— (_‘l +.‘i) =3

0

Otser: 1,33 kr

3. Teno OpoOIICHO C MOBEPXHOCTH 3€MJIM BEPTUKAJIBHO BBEPX CO CKOpocThio V = (39,2—9,8t) m/c.
Haiitu HanOospIIyIo BEICOTY MOIBEMa Tela.

Pemenue: Teno qocTUrHET HAUOOIBIICH BBICOTHI OIbEMA B TAKOM MOMEHT BpeMeHHu t, korna v = 0,
T.¢. 39,2—9,8t = 0, otkyna t= 4 ¢. [To popmyse (1) Haxomum h=78.4

CDopMa NMpeacTaBJaCHUs pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJHYHO'" BBICTABIACTCA, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0ICHUEM
HEO0OXOIMMOM TIOCIICIOBATSIIBHOCTH JICHCTBUI; B OTBETE MPAaBUIBLHO W aKKypaTHO BBIIIOJIHCHBI BCE
3aIllMCH U BEIYUCICHHA.

Ounenka ''Xxopomo" BbBICTaBIISIETCS, €CJIM BBIIOJHEHBl TPeOOBaHUS K OIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 HEelo4eTa.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABISACTCS, €CiM pabOTa BBINOJIHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MTPABUIIbHBIE PE3YNIbTAThI U BHIBOJBI; B X0OJI€
MPOBEICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka '"Hey/10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WUITU
00BEM BBITTOJIHEHHOM YacT pabOThI HE TIO3BOJISCT CIEIaTh MPABUIIHHBIX BEIBOJIOB.

Tema 4.1. KoopauHaTbl M BEKTOPBI

IIpakTnyeckoe 3ansitue Ne 37
«BekTopsbl. JleiicTBus ¢ BeKTOpaMu. /[ekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE.
Paccrosinue Mexay TOUKaAMM)

IIe.m; paﬁoTbI: Hay‘lI/ITBCSI MPUMCHATH TCOPCTHUYCCKUEC 3HAHUS ITPU PCHICHUUA 3a/1a4.

BeinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

OK 01 Boi6upats crioco0bl penieHus 3agad npoecCHOHAIbHON NeSTEIbHOCTH MPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

IIK 3.1 IlpoBoauTh TUMOBBIE pacdeTbl NMpU O(YOPMIECHHUH TEXHOJOTHYECKOM JOKYMEHTAllUM Ha
TUIPaBIMYECKHAE U THEBMATUUECKHUE IPUBO/IBL, YCTPOUCTBA U CUCTEMBI.

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

3aganue:

Pemnre 3anayu:

M- KOJINYECTBO OYKB B UMEHH
N- KOJIM4YeCcTBO OYKB B (paMUITHH
p- Mecs1 poxXACHUS

1. JTansr gBe touku: A(m; —n;0) u B(p; —n; 2).Pasnoxure BEKTOp AB IO BEKTOpaM Gasuca H
HaWJIUTE €ro JJIHY.
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- - - — — — -

2. Jlanbl BekTOpsl a= P i— j+ Mk u b=ni+ pk Haiiiure KOOpAMHATHI BEKTOPA ¢ =ma—nb

- - > -

3. BoluncinTe  CKauspHOE TpOM3BENEHME BekTopos(a—2b)-a, ecntm  a={-mn;p} wu
.
b ={0;—p;n}.

- -
4. Tlpu KaKOM 3HAYEHHH «x» BEKTOPHI A = {m;—n; X} ub= {— 2m; 2n; p} OyAyT KOJUTMHEAPHBIMU?
5. B TexHonormueckoil KapTe 3aJaHa 3JEKTpUYECKas LENb W3 Mapajule]IbHO COCTUHEHHBIX

JJIEMEHTOB:
CI—|> R £|> C i|> p£|> a
U é]ll é]lz J]b ::J]h |:|$|5
o,

Haitnure BexTop TOKa I na BXO/I€ JICKTPUUYECKOW LETH, €CJIM TOKU MapajuIeIbHbIX BETBEH MOYKHO

sanath Bextopamu: I1(N;m;p), [2(2;n;7), I3(3;m;1), I4, (0;n;3), I5(4;2n;1).

6. Teno, Ha KOTOpOE JEHCTBYET MOCTOSIHHAS CHJa F= (2n; —3p; 5), mepemerniaercst MO OTPE3KY
npsiMoii u3 Touku A (-n; 2; -m) B Touky B (1;m;2). Beruncnute paboTy 3TOM CHJIBL.

IMopsiiok BbINOJIHEHUS PA0OTHI:

1. BuuMaTenbHO 03HAKOMBTECH C YCIIOBHEM 3a/IaHUS.

2. Tlonwp3ysick KOHCIIEKTaMHU JICKIIUWA, TOAOEpUTE HYXHYIO (OpPMYTy HIHM COOTBETCTBYIOIIEE
YCIIOBUE ISl PELLICHUS 3a/1a4u.

3agaya Ne 1. Jlanbl Touku A(—3;1; —1) U B (2; —4; 1).

Paznoxxure BeKTOp AB IO BEKTOpaMm Oa3mca M HAlJAWTE €ro JITUHY.
Pemenue.

1) AB = {2 - (-3);-4 —1;1 (1)} = {5,-5;2} - KOOpMHATHI BEKTOPA.
2) Pa3noxuM AB TI0 BEKTOpaM bas3uca:

AB =5i-5j+2K.

3) Anuny ‘ AB| HaiizieM 1o Gopmyie:

a=yx+y’+2?;

|
AB|=./52 + (-5)® +2% =+/54 =/9-6 =36 .
3amaua Ne 2.
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— -

- . K = — — — o — — —
Janbl BekTopel & = i —3 j+ K u b = 2i+ k .Haiinure xoopauHaTel BekTopa ¢ = a— 2 b .Pemenue

a={-31.

b={ 201} 2b={ 402

¢=a-2b = {131} {402} = L (-4)-3-01- 2} = 5-3-1}.
3amaya Ne 3

N

Brrauciure ckansipaoe npousBenenue (2 Z+ b) - g, ecliu g = {1;0;3} H B: {2;—1;1}.
Pemenne

1) Haiiném koopauHaTsl 2 a:

24 =1{2:06)

2). Haiiném koopauHaThl 2 a+b:

2a+b={20,6}+ {2-11} = {4,-17}.

3). Haiiném ckanspHoe npou3BecHue:

(2a+b)-a=4-1+0-(-1)+3-7=25.

OtBeT: 25
3amaua Ne 4.

2 > 1.3
[Tpu KaKOM 3HAYCHUU «x» BEKTOPBI A = {4;—6; X} ub= {— > ; 2 ;3} OyIyT KOJUIMHEAPHBIMU?

Ycnosue KOJUIMHCAPHOCTH BEKTOPOB:

- - X, _ i _ Z,
a M b KOJUIMHEapHBI, €CIIH — = — = ——,
X2 y2 ZZ
[Tonyunm:
4 _-6_x
133
2 4
X
—8=—; x=-24.
3

OTtBeT: x=-24.

3amaua No5 B TexHomornueckoi kaprte 3ajaHa IeKTpUIecKas elb U3 MapajiyieIbHO COSTUHEHHBIX

D3JICMCHTOB:
C| LT A .
U‘ é]ll é]IZ é}ls ::J]h [NJIS
O &

>
Haiigute BCKTOp TOKa I Ha BXOHE BHCKTpI/I‘{eCKOﬁ eTu, €CJIIM TOKHU MapaJlJICJIbHBIX BETBEM MOXKHO
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3aJ1aTh BEKTOPaAMHU: f1(1;2;3), f2(2;1;7), f3(3;1;1), I, (0;2;3), f5(4;2;1).
Pewrenue:
3anuceiBaeM B BEKTOPHOM (hopMe ypaBHEeHUE nepBoro 3akoHa Kupxroga.

Tok Ha BXOA€ LEIIN paB€H CYMME TOKOB BCEX IMAapallJICIIbHBIX BETBEU:
I_=I_1 +I_2 +I_3 +I_4 +I_5
[= (14+2+3+0+4;2+1+1+2+2;3+7+7+3+1) = (10;8;15)

3amgaua Ne6

S
Teno, Ha KOTOpOE AeHCTBYET mocTosHHas cuina F = (4; —3; 5), nepeMernaercst 1o OTpe3Ky IpsAMOil
n3 Touku A (-5; 2; -1) B Touxy B (1;3;2). Beruuciaure paboTy 3TO# CHIIBL.

Pewenue:

Vmeem AB=(1-(-5))i+(3-2)j+(2-(-1))k=61+] +3k
Teneps Boctionb3yemcst popmyioit W= F*AB=4*6-3*1+5*3=36
dopMa npeacTaBjIeHHs pe3yJibTaTa: BBITOJIHECHHOE 33/ JaHuE.

Kpurtepun ounenku:

Ouenka "oTJM4YHO'" BBICTABIISCTCA, €CIM Pad0Ta BHITIOJIHEHA B TTOJTHOM 00BEME ¢ COOII0IeHHEM
HEO0OXOIMMOM TIOCIICIOBATSIIBHOCTH JCHCTBUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIllMCH U BBEIYUCICHHA.

Ounenka ''Xxopomo" BbBICTaBIISIETCS, €CJIM BBIIOJHEHBl TpPeOOBaHUS K OIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka '"yaoB/IeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM pabOTa BBIMOJHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNbTAThI U BHIBOJBI; B X0OJI€
MpOBEACHUS PAa0OTHI OBUIH JOMYIIEHBI OITHOKH.

Ouenka '""Hey10BJIETBOPUTEIBLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO MU
00BEM BBITIOTHEHHOM YacTH pabOThI HE MTO3BOJISAET CAENIATh MPABHIbHBIX BHIBOJIOB.

Tema 4.1. KoopanHaTsl 1 BEeKTOPbI

IIpakTnyeckoe 3ansitue Ne 38

JlekapToBa cucTeMa KOOPAMHAT HA IUIOCKOCTH. YpaBHEHHUs NPAMOi, OKPY:KHOCTH. Pemienue
3a/1a4 Ha PACIOJI0KeHH e NPAMbIX Ha IVIOCKOCTH.

Heas padorei: DopmMupoBaTh HAaBBIKM COCTABICHHUS YPABHEHUN MNPAMBIX H OKPYXHOCTEW,
OIPEJENATh UX B3aUMHOE PACIIOIOKEHHUE Ha IJIOCKOCTH.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Boi6upats crioco0sl penieHus 3agad npohecCHOHaIbHOW NeSTENIbHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

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

3aganue:
M- KOJIMYECTBO OYKB B UMEHH

71



N- KOJIM4YECTBO OYKB B (haMUITHH

p- Mecs pOKACHUS

1. Haiitu To4Ky nepeceyeHus npsiMbIX: mx —py+n=0 Hx—y—p = 0.

2. Haiinure ocTphlid yro MeX1y IpsIMbIMH:

mx+ny—p=0unx—py—nm=0.

3. CocraBbTe ypaBHEHHE IpsAMOi, mapamiensHoit npamoit PX+Y—M=0 u npoxonsmeii yepes

touky A(—n; 1).

4. N3 toukuA(m;—1) Ha mpamyto NX+ PY+1=0 onymen nepmenmuxynsp. CocTaBbTe ero

ypaBHEHHE.

tgp =

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1. BHUMaTeabHO 03HAKOMBTECH C YCIIOBUEM 3a1aHMUSL.

2. Ilonmp3ysick KOHCHEKTaMH JIEKIUH, MoadepuTre HYXHYIO (OpMYITy HIH COOTBETCTBYIOIIEE
yCIJIOBUE JJIs1 PELLEHUS 3a7aun

3amaua Ne 1

Haiitu Touky nepeceueHus: IpsMbIX:
2x+3y-12=0u x-y-1=0.
Pemmm cucremy:

{2x+3y—12 =0, {2(1+ y)+3y -12 =0,

X—y-1=0; Xx=1+Yy;
2+2y+3y-12=0, [5y=10, |y=2,
x=1+y; x=1+vy,; |x=3.

OtBeT: TouKa M (3; 2).

3amaya Ne 2
OrnpenenuTts yroia Mexay IpsMbIMH, 3aJJaHHBIMH YPaBHEHUSIMU:

2x—-3y+6=0u x+5y—-2=0.

Pemenue
Haiinem yrinosbie KO3 GUIIUEHTHI ITUX IPSIMbIX:
2Xx—3y+6=0; X+5y—-2=0
-3y =-2X—6, Sy=-X+2,
y—gx+6 y——lx+g
3 7 5 5
2 1
k,=—. k, =—=.
t3 * 5
. , — K,
[loncraBuM ~ HaliileHHblE  3HAUYCHMS K, u k, B Qopmyny:tQp = ————.
1+k, -k,
I
5 3 __16_ 4
1, 2 13 '
1+(—2)-—
5 3 15
tgp=-1 ¢ =135°.

[Tonmy4yeHHBI yron Mexay OpsMbIMH - Tynod. CMeXHbBI ¢ HUM, OyIeT OCTpBId, TO ecTb

72



@, =180° —135° = 45°.

3amaua Ne 3

1. CocraBbTe ypaBHEHHE TpsAMOii, mapawtensHoil npamoit 9X +3Y —7 =0 u npoxoxsmeii yepes
touky A(-2;6).

Pemenue
CocraBum ypaBHEHHE my4Ka NPSMBIX, MPOXOJISIIIIX 4yepes TOYKY
A(-2;6).

y—6=k(Xx+2)

Haxoaum yrnoBoit ko3¢ (HUIMeHT JaHHONW IPSIMOiA:

3y =-5x+7,

y——§x+z' K _2

3° 37 3

Tax kak npsiMble napajuienabHsl, To K, = —% - yrII0BO# KOA(PPUIIMEHT HCKOMOM MPSMOH.
[ToncraBum HaiiieHHOE 3HaYeHHe K, = —% B YpaBHEHHE ITyYKa MPSIMBIX:

y—6=K(X+2);

1ocJIe peodpa30BaHMs HOTYUUM:

5x+3y—-8=0.

3amaga Ne 4

U3 touku A(-3;5) na npsimyto X —2Y + 3=0 onymen nepnenaukynsp. Hanucars ero ypaBHeHue.
Pemenne
CocraBum ypaBHEHHE ny4Ka NPSIMBIX, TPOXOISIIIINX qepes TOYKY

A(-3;5).

y—-5=k(x+3).
Haiinem yriosoit koapduiment K, npamoit X —2y +3=0;

-2y=—X-3;

y—lx+§'

2 2
1
kl = E
L. y
VuuTbiBas ycJOBHME MEPIEHAMKYISAPHOCTH HpAMBIX: K, = T HaliJleM ypaBHEHHUE HMCKOMOM
2
psAMON

k, =-2.

y—5=-2(x+3);

y+2x+1=0.

Otger: Y +2X+1=0.

®opma npeacraBiaeHust pe3yJbTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:
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Ouenka "oTJHYHO'" BBICTABISCTCS, €CITU pabOTa BBHIOJIHEHA B MOJTHOM 00BEME C COOIOICHUEM
HE0OXOIMMOM TOCIEeA0BaTEIbHOCTH JEHCTBUI; B OTBETE€ NPAaBUIBHO W AaKKypaTHO BBIMOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka ''Xopouio'" BBICTABISACTCSA, €CIU BBITIOJHEHBI TPEOOBaHHS K OIEHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka '"ya0BJIeTBOPUTEIBHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TaKOB, YTO IMO3BOJISET MOTYYHTh MPABUIIBHBIC PE3YIbTATHI M BBIBOBL; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKH.

Ouenka '""Hey/10BJIETBOPUTEIBLHO'" BBICTABIISETCS, €CIM Pa0OTa BBHIMOJIHEHA HE MOJHOCTHIO HITU
00BEM BBITIOJIHEHHOM YyacTH paboThl HE TO3BOJISIET ClIENaTh IPABUIILHBIX BHIBO/IOB.

Tema 4.2. IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE
IIpakTnyeckoe 3ansitue Ne 39
Peinrenne 3a1a4 Ha NAPaJUIENIbHOCTH MPSIMO U TVIOCKOCTH.

Heas padorbl: DopMUpPOBATh HABBIKK PEIICHUA 33/1ay Ha MapauIeIbHOCTh MPSMOM U IJIOCKOCTH,
WCIIOJb3Ys IPU3HAK NapaJUIeIbHOCTU MPSAMOM U IIIOCKOCTH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bribupats criocoObl pemeHus 3a1a4 npoeCCHOHATBHON ACATEIbHOCTH PUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 05 OcymiecTBiasTh yCTHYIO W THUCHMEHHYI0 KOMMYHHMKAIIMIO HAa TOCYIApCTBEHHOM SI3BIKE
Poccuiickoit @deaeparuu ¢ yaeToM 0COOEHHOCTEH COIMABFHOTO U KYJIbTYPHOTO KOHTEKCTA

MarepuanbHoe obecnieuenue: VHauBHIyaibHBIC 3a7aHUs, CIIPABOYHBIC MATEPHAIbl, KOHCIICKTHI
JIEKIINN.

3aganue:

M- KOJIMYECTBO OYKB B UMEHHU
N- KOJIM4YecTBO OYKB B (paMUIIHH
pP- Mecs1 poxKACHUS

3amagaNel

Touka K ne nexur B miiockoctu kBajgpara ABCD. Touku M u P - cepeaunst otpezkoB KB u KC.

1). Kak pacnonosxens! npsimeie AD u MP?

2). Beraucnute qmnay otpeska MP, ecniu cTopoHa KBajpara paBHa n CM.

3amaua Ne2

Ocnoanne AD tpaneruu ABCD naxoautcs Ha tuiockoctu P, a ocHoBanue BC oTcTouT oT Hee Ha

o ) DA +
p cm. Haiiiute paccTosiHie OT TOUKM TIEPECEUCHUs JUAaroHalei 10 miockoctu P, ecim — = =

m

3agaua Ne3
[Inockocte P nepecekaer ctoponsl AB m AC tpeyronpHuka B Toukax Bi m C; COOTBETCTBEHHO.
B1C; napannensna BC u paBHa p cM, a AC,: C,C = m:n. Haittu BC.

Iopsaok BbINOJHEHUS PA0OTHI:
1. BHMMaTEIpHO MPOYUTANTE YCIOBUE 3ada4H.
2. 3anuiuuTe, 4TO B 3a/1a4€ JAaHO, CACIANTe PUCYHOK.
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3. [Ipoananu3upyite ycliOBUE 3a/layu, pacCykaas OT TOTO, YTO HYKHO HailTh. BcmoMmHuTe, Kakue
TeopeMbl U (HOPMYJIBI TIOHAIOOSATCS TIPH PEIICHUH 3a1a4H.

4. Pemnte 3aga4y. 3arnuiiuTe OTBET.

[Ipn pemiennn 3amady Ha 3Ty TEMYy MCHOJIB3YETCsS ONPEAEICHUE MapajuIeIbHbIX MPSIMOA H
MIJIOCKOCTH, MIPU3HAK MapaJlJIeIbHOCTH NMPSAMOUN U TUIOCKOCTH, a TAK)Ke BalllM 3HAHUS U3 TUIAHUMETPHUH.

3anaya Nel
Touku A, B, Cu D nHe nexxar B omHou miockoct. K u M — cepenunsl otpe3koB BD u CD.
1) Hmerot nu oOwmme Touky npsiMasi KM ¥ m1ockocTb, B KOTOpOit jexar Touku A, B u C?
2) Beruncnure nepumerp tpeyroiabHuka AKM, eciu paccTosiHEe MEKAY KaKI0W HMapoi JaHHBIX
TOYEK PaBHO § CM.
Jano: x, Aex, Bex,C € «,
BK=KD, CM=MD,
AB=AC=BC=AD=BD=CD=8 cm
1) mepecekarorcs it KM 1 «
2) Haiitu Pyyy

M
C
Pemenue:
o A

1) Touka K sBusercs cepeauHoil orpe3ka BD, touka M-
cepenquna orpeska CD.  3nauur orpesok KM - cpenHsas ymHus

K

TpeyroiabHuka BCD.

[lo cBolicTBY cpeaHeill TMHUU TPEYrojibHUKAa KM||BC, KM = éBC. CnenosarenbHo, 0Tpe3ok KM
napajuiefieH ImpsIMOM, Jearle B IUIOoCcKOCTH. [lo mpu3Haky mapajuienbHOCTH MPSMOM M TUIOCKOCTH,
oTpe30k KM U mI10CKOCTh apajuielibHbl, T.€. HE MIEPECEKAIOTCS.

2)Pxy = AK + AM + KM

1
KM = EBCKM =4 cMm.

Paccmorpum tpeyronsHukn ACD u ABD: AC=AD=AB=CD=BD, 1.e. ACD u ABD- paBHbIc
PaBHOCTOPOHHUE TpPEYroJbHUKH, a oTpe3ku AM u AK- menunanbl M BBICOTBI 3THX TPEYrOJbHUKOB.
HaiineM stu oTpesku:

AK = AM = /AC? — MC(C?

MC = 4 cMm.

AK = AM =82 — 42 =64 — 16 = V48 = 4/3 cm
Py =4+4V3 +4/3 =4+8/3cm

3amaya Ne 2

OcnoBanne AD tpaneruu ABCD naxomautcst Ha tuiockoctr P, a ocHoBanue BC otcrouTt oT Hee Ha

-~ o DA 7
5 cMm. Haiigute pacCToOAHNUEC OT TOYKHU IMEPCCCUCHUA NUAaroHaJICu 0 IIJIOCKOCTU P, CCJIn B = 7

Fipe v Jano:
ABCD - tpanenus,

22 = I BB1=5c¢M, BB1+ P
CB 3

[ Mo\
-L BN N\ Haiitu: paccrossaue or M 10 mnockoctu P
s g '

/
T
- /

£ X
N '|
|

/
|,
{

n F

Pemenne
1) 13 Touku M mpoBezaem k miaockoctu P nepnennukynsip OM. CnenosarensHo, OM- paccTosiHue
ot M 1o miockoctH P.
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2) Paccmorpum AADMu ACBM
£BMC = £DMC KaK BEepTUKAJIbHbBIC

£CBM = £ADMKaK HakpecTJIexKalye npu napaenbHbix npsameix BC u AD u cexymieit BD.
3uauuT, AADMu ACBM TI0/100HH 1 = = 22 = 24,
cD BM CM

DA 7 DA DM AM

7
—_——_—_, s — = — = — = —
CB 3 COb BM CM 3
DM 7 7
—=—-=>DM =—BD,BM =—BD
BM 3 10 10

3) Paccmotpum ABB,Du AMOD
2D — o6wmii,2BB,D = £MOD = 90° = ABB,D ~ AMOD
BB, BD

MO _ MD
B, BD _ 10

MO 0,7BD 7

MO = 7 BD
7‘10
M0=1—0-5=3,SCM.

OtBerT: 3,5 cm.
®opMma npeacTaBJieHUs pe3yJbTATa: BHIIOJIHEHHOE 33/I1aHNUE.

Kpurepun oneHku:

OueHka "oTJHYHO'" BBICTABIISICTCS, €CITU pabOTa BBHIOJIHEHA B ITOJTHOM 00BEME C COOIIOICHUEM
HE0OXOIUMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka ''Xopouo'" BBICTABISACTCSA, €CIU BBITIOJHEHBI TPEOOBAHHUS K OIEHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka '"yI0BJIeTBOPUTENbHO'" BBICTABISAETCSA, €ClIM paboTa BBHINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJTHEHHOM YaCTH TAKOB, YTO TO3BOJISIET TIOYUYUTh MPABUIIbHBIE PE3YJIBTATHl U BHIBOJBI; B XOJIE
MpOBe/IeHUs paObOTH! ObUTH TOMYIEHb! OLIHOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISIETCSA, €CJIM PabOTa BBHIMIOJHEHA HE MOJTHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPaBUIHHBIX BHIBO/IOB.

Tema 4.2. [Ipsimble ¥ JIOCKOCTH B IPOCTPAHCTBE

IIpakTyeckoe 3ansaTue Ne 40
«PereHue 3a1a4 Ha MePHEeHANKYJIAPHOCTH NPSIMOi U MI0cKocTH. Pemenne 3a1ay na
NpUMeHeHHe TeopeM 0 TPEX MepreHInKYJIsApax»

Hean: @opmupoBaTh HaBBIKM PELICHHUS TIEOMETPUYECKMX 3aJay, MWCIOIb3yd IIPU3HAK
MEPIEHIUKYISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMY O TPEX MEPIEHIUKYIISIPAX.

BoinosiHeHne padoThl cnoco0CcTBYET (POPMUPOBAHUIO:
OK 01 BeibupaTh cmocoObl pemieHds 3aaad NpoecCHOHANBHON IeATEeIhbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM
OK 05 OcymiecTBaaTh yCTHYIO U TUCBbMEHHYI0O KOMMYHHMKAIIMIO HA TOCYJaPCTBEHHOM sA3bIke Poccuiickon
denepanun ¢ yueToM 0COOEHHOCTEH COIMATBHOTO U KYJIBTYPHOTO KOHTEKCTa

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

M- KOJINYECTBO OYKB B UMEHU
N- KOJIMYECTBO OYKB B (haMUJTUHU
p- Mmecsn poXIaACHUS

3anagaNel

Jan pom6 ABCD. U3 Touku mepeceueHus ero nuaroHaieu nmposeneH otpe3ok OF, Tak, uto AF =
CF, BF = DF. Jloxaxwure, yto OF meprienaukynsiper miockoctu pomba, orpe3ok AC mepneHIuKyispeH
mwiockoctu BDF.

3anaya Ne2

Han paBHob6enpennsiit Tpeyronsauk ABC. AC = BC = n cm, AB = m + 5 cm. U3 BepmmHb! yriia
C mpoBeneH k miockoctu nepneHaukyiasap CD, paBubiii p cMm. Haitgute paccrosnue ot touku D g0
cTtopoHsl AB.

3anaua Ne3

Touku A u B nexxat B miockoctd o, M — Takas Touka B MPOCTpPAaHCTBE, OISl KoTopou AM =

m,BM = nu OpTOroHaJbHas MPOCKIMSI Ha IUIOCKOCTh 0. OTpe3ka BMB Tpu pasza Ooublie
OpPTOTOHANILHOM MPOEKIMU Ha 3Ty IUIOCKOCTh oTpe3ka AM . Haiinute paccrosnue ot Touku M 1o
TJIOCKOCTH 0 .

3agaua Ne 4

BricoTa mpsiMoyronbpHoro tpeyroibHuka ABC, omyineHHas Ha THIIOTEHY3y, paBHa P cm. U3
BepimuHbl C mIpsIMOro  yria BOcCCTaBlIeH K IUIOCKocTH — TpeyronbHuka ABC nmepnenaukymnsp CM,

npuyeM CM = m + n cM. Haligure pacctosinue or Touku M 1o runorenysst AB.

Ilopsinok BbINOJHEHHS padOThI:

1. BHMMarenbHO NpOYUTANTE YCIOBHE 3aJauu.

2. 3anuiunTe, 4TO B 3a/1a4e JaHO, CAENANTEe PUCYHOK.

3. IIpoananu3upyiite ycloBUE 3aauu, pacCy’kaas OT TOrO, YTO HY)KHO HalTu. BcnoMHuTe, Kakue
TeopeMbl U (HOPMYJIBI TTOHAIOOSATCS TIPH PEUICHUH 3a1a4H.

4. Pemnte 3amauy. 3anyIInTE OTBET.

IIpn pemieHnn 3agad Ha 3Ty TEMY HUCIOJIB3YETCS ONPENEICHHE NEPIEHIUKYISPHBIX NPSAMON U
IJIOCKOCTH, IPU3HAK MEPHEHAUKYISIPHOCTH IPSIMOM U TUIOCKOCTH, TEOPEMBI O TPEX MEPHEHAUKYISIPaAX, a
TaK)Ke BalllM 3HaHWS U3 IUNIAHUMETPUN

3anayga 1
W3 touku mepecedenus auaroHained napasuienorpamma ABCD mposenen orpesok OM Tak, 4to
MA = MC,MB = MD. Jlokaxure, 4To oTpe30k OM neprneHauKyisipeH MIOCKOCTH NapajiesorpaMMa.

HaHno:
M ABCD - mapanienorpaMm
ACNEBED =0
D c MA=MC MBE =MD
0 Jlokazarb: OM-(ABCD)
A E
Jloka3arenbCcTBO

1) Paccmorpum tpeyronbaukn AOM u COM. OM - oOmas cTtopoHa, MA = MC IO YCJIOBHIO,
A0 = OC 10 CBOMCTBY MaroHajiei napamienorpaMMa. 3HauuT, TPEYyTroJIbHUKHU PaBHBI IO TPEM CTOPOHAM,
T.e. AAOM = ACOM. CirenoBaTeiabHO, LAOM = ~COM.
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T. K. 9TH yIJIbI CMEXKHBIE U PABHBIE, TO OHU PABHBI 11O 90°, T.c. OM L AC.

2) Paccmotpum tpeyronbhukn BOM m DOM. OM - o0mas cropoHa, MB = MD 1O YCIIOBHIO,
BO = 0D 10 CBOICTBY AnaroHajiei napauienorpaMma. 3Ha4uT, TPEyroJbHUKH PaBHBI 110 TPEM CTOPOHAM,
T.e. ABOM = ADOM. CnenoBaTenbHo, ~BOM = ~DOM.

T. K. 3TH yIJIBI CMEXXHBIE U PABHBIE, TO OHU PABHBI 110 90°, r.e. OM L1BD.

) OM L AC.

OM L BD} = OM 1 (ABCD ) no npH3sHaKy NepneHAUKYIAPHOCTH IPAMONA H IUIOCKOCTH.

3anaya 2

Croponsl TpeyronbHuka 10 cm, 17 cMm u 21 cM. M3 BepmmHBI OOJIBIIETO YIIa 3TOTO TPEYroJIbHUKA
IIPOBEJIEH MEPHEHAMUKYISAP K €ro IUNIOCKOCTH, paBHbIM 15 cM. Haiinure paccTosHME OT €ro KOHILIOB A0
00JIbI1IeH CTOPOHBI.

Hano:
¢ v AABC,AB =10 cmM, BC = 17cm, AC = 21cm

BD-(ABC),BD = 15cm
== Haiitu paccrostaue ot B u D no AC

Pewenue
1) JlonmoaHUTENbHOE MOCTPOCHUE: TPOBEAEMBM L AC,
3nauut, BM- paccrosnue ot B no AC.
DM — Haxk/J1oHHaA
BM — npoekuua HaknoHHoH; = DM L AC = DM — paccroanue oT D go AC,
EM L AC.

2) Hdns toro, utoObl HalTu BbicOTY BM TpeyronpHuka ABC, BblUuMCIMM CHaydajga €ro IUIOIIAJlb,
a+b+e

ucnons3ys popmyny I'epona S, =./p-(p—a)-(p—-b)-(p—c), p= —

10+17+21
=T=24CM

Supc =24 (24— 10) - (24— 17) - (24 — 21) =24 147 - 3 = 84c?
3) 3anuiem GopMyIty JUIsl BBIUMCIEHUS oAl S, = %ah

[TpumeHuM 3Ty GOpMyITy K HallleMy TPEYTOJIbHUKY: S, u5c = %AC -BM.

Beipasum u3 atoit popmynst BM: BM = —zsjﬁ <

BM =22 —gcm
21
4) PaccmoTpum TpeyronbHUKk BDM- npsiMoyrosibHbIl, T.K. BD L (ABC).
[To Teopeme [Mudaropa naitnem DM:
DM? = BD? + BM*
DM? = 15% + 8% = 289
DM =289 = 17 cm

OTBeT: pacCTOSIHUS OT KOHIIOB NEpIeHuKYyIsApa 10 ctopoHbl AC paBHbI 8 cM 1 17 cm.
®opMa npeacTaBJIeHUs Pe3y/bTaTa: BEIIIOJIHEHHOE 3a/1aHNUE.

Kpurepum ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBINOJIHEHA B TOJHOM O0BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIEeI0BATEILHOCTH JICUCTBHI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka "'xopomo' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 Henmouera.
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Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJIE
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJIbHO' CTaBUTCS, €CJIM padOTa BBHINOJHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CENIATh MPABIIILHBIX BBHIBOJIOB.

Tema 4.2. [Ipsimble ¥ JIOCKOCTH B POCTPAHCTBE

IIpakTyeckoe 3ansaTue Ne 41
Pemenne 3a1a4 Ha napaslieIbHOCTD MJIOCKOCTENH

Heabp paGorsi: @opMUpOBAaTH HABBIKM PEIICHMs 3a]ad, HUCIOJBb3yd MPU3HAK MapauiebHOCTU
IJIOCKOCTEN M CBOKCTBA NApaJUICIIbHBIX INIOCKOCTEM.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bribupath crocoObl pemieHus 3a1ad npoeCCUOHAIbHON AEATENbHOCTH IPUMEHHUTENBHO K
Pa3JIMIHBIM KOHTCKCTaM

OK 05 OcymecTBiusaTh YCTHYIO U IUCBMEHHYIO KOMMYHHKAIMI0 Ha TOCYJAapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA

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

3aganme:

M- KOJIMYECTBO OYKB B UMCHH
N- KOIWYecTBO OYKB B (paMHIIUU
p- Mecs1 poxKACHUS

3anmaya Ne 1

Mexny AByMs NapajliebHBIMU IUIOCKOCTSIMH 3aKIIIOUEH OTPE30K, MIMHOM m+n cM. Haligure
IIPOEKIINN ITOTO OTPE3Ka Ha KAXKAYIO INIOCKOCTh, ECIIM PACCTOSTHUE MEXAY INIOCKOCTSIMU PaBHO p CM.

3agaua Ne 2

[Tnockoctu M u P mapamnensHbl. U3 Touek A u B mimockoctu M mpoBesneHbl K miiockoctu P
HAaKJIOHHbIE AC= m+n ¢cM U BD = m+n—3 cMm. IIpoekuus HakinoHHON AC Ha OIHY U3 IUIOCKOCTEU
paBHa m cM. Yemy paBHa NpoeKius HaKJIoHHOM BD?

3anaua Ne3

Mexny aAByMs lapauieIbHeIMA TUTocKocTsiME P i Q mpoBenensr otpesku AC 1 BD (Touku A n
B nexart B mnockoctu P), AC=m+n+p am, BD = m+n 1M , pazHocTs npoekiuit AC u BD Ha oany u3
IIJIOCKOCTEMN paBHa m M . HaliquTe JIMHBI 3THX MPOESKUUN U PACCTOSHUE MEKY INIOCKOCTSIMH.

IHopsioK BbINIOJIHEHHS Pa0OTHI:

1. BHMMaTeapHO IPOYUTANTE YCIOBHUE 3a/1aUH.

2. 3anummTe, YTO B 33/1a4€ JAHO, CAEIaNTe PUCYHOK.

3. IIpoananu3upyiite ycloBUE 3aauu, pacCy’kaas OT TOr0, YTO HY)KHO HaliTu. BcnoMHuTe, kakue
TeopeMbl U (HOPMYJITBI TIOHATOOSATCS TIPH PEIICHUH 3a1a4H.

4. Pemute 3aiauy. 3auIINTE OTBET.

[Ipn pemeHuM 3agad Ha 3Ty TEMY MHCIOJIB3YETCS OMNpPENENICHHUE MapajlIeNIbHbIX IUIOCKOCTEH,
IIPU3HAK NapaJlJIeIbBHOCTH INIOCKOCTEN, TEOPEMBI O NTAPAJUIEIBHBIX IUNIOCKOCTSX, & TAKXKE BaIllM 3HAHUS U3
TUTAaHUMETPHUH
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3amaua Ne 1
Mexny [OByMs NapajuiedbHBIMU IUIOCKOCTSIMM 3aK/IIO4EeH OTpe3oK, anuHol 10 m. Haiigute
IIPOEKIIMH ITOTO OTPE3Ka Ha KAKIYIO IJIOCKOCTD, €CIIU PACCTOSIHUE MEXAY INIOCKOCTSIMHU PABHO 8 M.
Hano:

: a//B,AB = 10 cm
/ N / ACLB,AC = 8 cMm

Haiitu npoexun AC

RN

Pemenue
1) Tak Kak TUIOCKOCTH TapaJieibHBI, TO PACCTOSHUE MEXIY HUMH - 3TO nepreHaukysip AC.
[TocTpoum npoekuuto orpe3ka AB Ha miockocts B. 910 oTpe3ok BC.

2) Paccmorpum tpeyronbHuk ABC- npsMOyroybHbIil.
ITo Teopeme ITudaropa AB? = AC* + BC?

AC? = AB® — BC?

AC* = 10* — 8% = 100 — 64 = 36

AC=6 cm.
Tak Kak MI0CKOCTH MapajuIebHbI, TO MMPOCKIIMN OTPE3Ka Ha ATH TNIOCKOCTU OYIyT paBHBI.

3amaya Ne 2
[Inockoctn M u P mapamnensusl. M3 Touek A m B mimockoctu M mpoBeneHsl K IMockocTu P
HaksioHHble AC= 37cm u BD=125 cMm. Tlpoeknus nakinonHoit AC Ha OJHYy U3 IIOCKOCTEH paBHa 12 cMm.

Uemy paBHa Npoek1us HaKIOHHON BD?

Hano: M || P,AEM,BEM
108 AC =37 cm,BD =125 cm
/ A B / AE 1 P,BK 1 P,CE =12cm
Haiitn: KD

prases

Pewenne
1) Paccmotpum tpeyronbHuk ACE- npsMoyroiabHbIH.
ITo teopeme IMucaropa AC* = AE? + CE?
AE? = AC® — CE*AE? = 37% — 12% = 1369 — 144 = 1225
AE=35 cm.
2) Paccmotpum TpeyronbHuk BKD- nmpsMoyronbHBbIi.
ITo Teopeme IMTudaropa BD? = KD? + BK*?
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KD* = BD* — BK2AE=BK, kak paccTosiHUSI MEXX1y MapaieIbHBIMHU IIOCKOCTSIMU.
KD* = 125 — 35% = 15625 — 1225 = 14400

KD= 120 cm.

OtBert: npoekuusi BD paBua 120 cwm.

3amaua Ne3

Mexny AByMs lapauieabHeIMU TIockocTssMu P 1 Q mpoBenenst otpesku AC u BD (Touku A u
B nexar B mockoctu P), AC=13 cm, BD=15 cm, cymma npoeknuiit AC u BD Ha onHy U3 miiockocTei
paBHa 14 cM . Hailnure AMHBI 3TUX MPOEKLUMNA U PACCTOSIHUE MEXKAY IIOCKOCTSMMU.

4 N>

Hano: Q || P,A€EP,BEP
AC =13 cm,BD =15 cm
AE 1 Q,BK L Q,CE+ DK =14 cm

i = IVQK Haiitu: CE, AE, DK

C

Pemenue
1) Paccmorpum tpeyronbHuk ACE- nmpsiMOyroJibHbIN.
ITo Teopeme ITudaropa AC? = AE* + CE?

AE? = AC® — CE?
[lycts CE = x, Torna DK=14-X.

AE? = 169 — x*
2) Paccmotpum tpeyronbHuk BDK- npsMoyroiabHBIH.
ITo Teopeme IMucaropa BD? = BK* + DK

BK* = BD* — DK*

BK? = 225 — (14 — x)* = 225 — 196 + 28x — x> = 29 + 28x — x*
AE=BK, kak paccTosiHus MeX1y NapayielbHbIMU IUIOCKOCTSIMHU
3HauwT,
169 — x? = 29 + 28x — x?
28x = 140
X=5
CE=5 cm, DK=14-5=9 cm
AE =169 — 25 =144 = 12 cm

OrtBer: pPacCTOAHUEC MCIKAY IIJIOCKOCTIAMU 12 CM, IPOCKINHN HAKIIOHHBIX S5cmu9cem.
(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kpurtepun onenkmn:

Ouenka "oTJM4YHO'" BBICTABISETCA, €CIM padOTa BHITIOJIHEHA B TTOJIHOM 00BEME C COOII0IEHUEM
HEO0OXOIMMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCe
3aIMCU U BEIYUCIICHHA.

Ouenka ''Xopomo" BBICTaBISIETCS, €CIHU BBIMOIHEHBI TpPeOOBaHUS K OICHKE "OTIWYHO", HO
JONYIIEHBI 2-3 HeJo4YeTa.

Ounenka '"yI0BJIETBOPUTENbHO'" BBICTABISCTCSA, €CIM paboTa BBHIMOTHEHA HE MOIHOCTHIO, HO
00BEM BBITTOTHEHHOW YaCTH TaKOB, YTO TIO3BOJISIET TIOJYYUTh MPABHIIbHBIC PE3YJIBTATHl U BHIBOJBI; B XOJI€
MpOBeIeHUS pabOTHI ObUTN JIOMYIEHbI OLTHOKH.
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OueHka '""Hey/10BJIETBOPHUTEILHO'" BBHICTABISETCS, €CIM PabOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITTOJIHEHHOH YacTH pabOThl HE TIO3BOJISET ClIeaTh MPaBUIIbHBIX BHIBO/IOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE

IIpakTuyeckoe 3ansiTue Ne 42
Penienne 3aa4 Ha IByIrpaHHbIE YIJIbI.

Heap padorbi: @opMupoBaTh HaBBIKM PELICHUS 3a/ad Ha IPUMEHEHUE NOHATHUN yria MEXIy
IIPSIMOM U TNIOCKOCTBIO, IBYTPAHHOTO yIJa, yIila MEKIY MJIOCKOCTAMMU.

BoinosineHne padoThl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 Bribupats crocoObl pemeHus 3a1a4 npoeCCHOHATBHON AEATEIbHOCTH PUMEHHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 05 OcymecTBiATh YCTHYIO M THCBMEHHYIO KOMMYHHKAIIMIO Ha TOCYIapCTBEHHOM SI3BIKE
Poccwuiickoit @enepannu ¢ y4eToM 0COOCHHOCTEH COIMATIBHOTO U KYJIBTYPHOTO KOHTEKCTa

MaTtepuajbHOe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHI)HBIe 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI JIGKIII/II;'I.

3ananne:

M- KOJIMYECTBO OYKB B UMEHU

N- KOJIM4YECTBO OYKB B (haMUITHH

p- Mecs1| pOXKACHUS

1) Y3 Toukn A BHE IUIOCKOCTH IPOBEJEHBI K IJIOCKOCTH NEPIEHIUKYISAP AB = n CM U HAKJIIOHHbBIE
AC u AM, obpa3yrolye ¢ MI0CKOCThIO YTIIbI 30°. Haiizure Yroja MeXIy HaKJIOHHBIMU IpsAMoM. Halinure
CM.

2) KaTeTbl IpsIMOYroJbHOIO TPEYTOJIbHUKA PaBHBI 1 ¢cM U N + m cM. Omnpenennure pacCTOsSHUE OT
BEPIIMHEI MPSIMOTO YIJIa JI0 TUIOCKOCTH, KOTOPast IPOXOIMT Yepe3 THIIOTeHy3y u coctaBisier yroi 30° ¢
IJIOCKOCTBIO TPEYTOJIbHUKA.

3) Touku A u B nexar Ha pebpe mpsMoro aByrpaHHoro yria. AAj; u BBi- nepnenaukynsapsl K
pedpy, MpoBeleHHbIE B pa3HbIX rpaHsx, npuueM AB = m cm, AAy =n+m cm, BB =n—-1 cm
Hatinute A1B;.

Ilopsinok BbINOJHEHHS PadOTHI

1. BHMMaTeapHO MIPOYUTANTE YCIOBHUE 3a1aUH.

2. 3anuiuTe, 4TO B 3a/1a4e JaHO, CAeNaiiTe PUCYHOK.

3. IIpoananu3upyiite ycioBUE 3a/1aud, pacCyXkaas OT TOrO, YTO HY)KHO HaliTu. BcnoMHute, kakue
TeopeMbl U (HOPMYJITBI TIOHATOOSATCS TIPH PEIICHUH 3a1a4H.

4. Pemnte 3aauy. 3anyIINTE OTBET.

[Ipu pemiennu 3aa4 Ha ATY TEMY HCHOIb3YIOTCS ONPEAETICHH YIila MEXy MPSMOM U MIOCKOCTBIO,
JBYTPAHHOI'O yIJIa, JMHEWHOTO yIJla ABYTPAaHHOIO yIJIa, & TAKXKE BAIW 3HAHUS U3 IUIAHUMETPHH.

3agaua 1

Han tpeyronsauk ABC co croporamu AB=9 cm, BC= 6 cm u AC= 5 cMm. Uepes MEHBIITYIO CTOPOHY
IIPOXOJUT IUIOCKOCTh, COCTAaBJISIONIAs C INIOCKOCTBIO TPEYrOJIbHUKA Yol 45°. Haiigure paccTosiHue
MEXy INIOCKOCTBIO U BEpIIMHOM B.

B
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Hano: AABC,AB = 9 cm
BC =6cM,AC =5cMm
AC € a,a = 45°

Haiitu: Paccrosuue ot B o a

Pewenne

1) JononHuTensHoe MOCTPOECHUE: MpOBEIEM BD L « = BD —
paccTosgHUe OT B 10 JIOCKOCTH .

BM L AC = DM 1 AC no TeopeMe 0 Tpex NepleHguKyIspax.

3uaunt, £BMD — MHENHHBIN YyroJ1 JByrpaHHoro yruaa, ZBMD = 45°,

2) B tpeyronsauke ABC Haiinem BeicoTy BM.

CHayasa BIUMCIIMM ILJIOLIAAb TPEYrojdbHuKa 1o popmyse ['epona:

Sa=Vp ®@—a) (—b)-(p—c)
9+6+5

p=T=1OCM

Sage =V10-1-4-5 = 10v2cm?
1 2Sapc
SABC = EAC - BM = BM =

P AC
2-10v2
BM=T=4\/§CM

3) Paccmorpum tpeyroasHuk BMD- npsiMOyrosibHbIN 10 TOCTPOCHUIO.

BD _ s £4BMD
B sin

BD = BMsinZBMD

V2
BD = 4V/2 - sin45° =4\/E'7=4CM.
OtBer: pacctosiHue ot B 10 miockoctu 4 cwm.
3amaua 2

Konner otpeska MK nexar Ha rpaHax npsmoro asyrpaHHoro yrma. MMj; u KKi-
MepHeHIUKYISIpHI K pedpy, npuuem MK=13 cm, MM;=12 cm, M;1K;=3 cm. Haitnure KKj.

IS Jano: < aap = 90°
{1\ o MK =13 c¢cm, MM; =12 cm, M1K; =3 cMm
32 MM, L a,KK, L a

Iy : Haiitu: KK,

Pemenne
1) TlocTpouMm JMHEHHBIA yroi ABYrpaHHOro yria. Jis atoro depe3 Touky Mj mpoBeneM OTpe3oK
M;E, napannensnsiii u paBHbiii KKj.
KK; L a, cnenoBarensHo, M;E L a.
< MM, E — IMHEeHHBIN YyroJ1 ByTPaHHOro yraa, 3Ha4uT < MM, E = 90°.
2) Pacemotpum AMEK
ME- HaknoHHas K tutockoctr §, EM; — ee mpoekiust Ha 3Ty miockocts, EM; L EK ( .. EM1KjK —
83



MIPSMOYTOJIBHUK 110 TTocTpoeHuto). CnenoatensHo, ME L EK ( mo Teopeme o Tpex meprneHIuKymspax)
u AMEK — npsiMoyroJibHbIH.
ITo teopeme IMudaropa MK? = ME? + EK?
ME? = MK? — EK? EK=M;K;=3 cm
ME? = 132 —-32 =169 — 9 = 160
ME = V160 = 4v10 cm
3) Paccmotpum AMM; K — npsamoyrosbHbIl, T. K. < MM, E = 90°.
Io Teopeme Iudaropa ME? = MM, * + M, E?
M, E? = ME? — MM, ?
M;E%? = 160 — 144 = 16
M:E=4 cm.
3naunt, KKi1=4 cm.
OtBet: KK1=4 cm.

dopma npeacTaBiaeHHs pe3yJabTaTa: BEIIOJIHESHHOE 3aJaHUE.

Kpurtepun ounenku:

Ouenka "oTJMYHO'" BBICTABISACTCSA, €CIIM padOTa BHIIIOJIHEHA B MOJTHOM 00BEME ¢ COOIOICHUEM
HEO0OXOIUMOM TIOCTICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIITOJIHEHBI BCE
3aIllMCH U BEIYUCICHHA.

Ounenka ''Xxopomo" BbBICTAaBIISETCS, €CJIM BbBIIOJHEHbl TPeOOBaHUS K OLIGHKE "OTJIIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka '"yaoB/IeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM pabOTa BBIMOJHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTAThI U BHIBOJBI; B X0OJI€
MPOBEJICHUS padOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka '"Hey/10BJIETBOPUTEILHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WUITU
00BEM BBITIOTHEHHOM YacTH pabOThI HE MTO3BOJISAET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 4.3 MHOrOrpaHHMKH M KpPyIJble Tesa

IIpakTnyeckoe 3ansaTue Ne 43
Pemenne 3aga4 Ha npusmy

He.]'lb paﬁoTbl: q)OpMI/II)OBaTB HaBBbIKM PCIICHHA 3ada4d Ha BBIYMUCICHUS PA3JIMYHBIX 3JICMCHTOB
IIPpU3MBI, €€ ITIOBEPXHOCTU U o0BeMa.

Boinosinenue padorsl cnocodcTByeT GOPMIUPOBAHMIO:

OK 01 Bribupath crocoObl pereHus 3a1a4 npoeCcCUOHATBHON AEATENbHOCTH MPUMEHHUTENBHO K
pa3IMYHbIM KOHTEKCTaM

OK 02 Vcnionb3oBaTh COBPEMEHHBIE CPE/ICTBA MOKCKA, aHAJIM3a U UHTEpHpeTanuy nHGopMaud u
MH(OPMAaLIMOHHBIE TEXHOJIOTUH JJIs BBITIOJHEHUS 3a/1a4 MPOPECCUOHANIBHOMN JeITeIbHOCTU

OK 06 IIposBisATE Tpa)kIaHCKO-NMATPUOTUYECKYIO IO3MIMI0, JAEMOHCTPUPOBATH OCO3HAHHOE
IIOBE/ICHUE HAa OCHOBE TPAJAMIIMOHHBIX POCCUICKUX JyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEN, B TOM YHCIE C
Y4E€TOM TapMOHH3AIMH MEXHAIIMOHAIBHBIX M MEXPETUTHO3HBIX OTHOUIEHWH, MPUMEHSTh CTaHIapThl
AHTUKOPPYILMOHHOIO TIOBEJICHUS

OK 07 CopneicTBOBaTh COXpPaHEHHUIO OKPYXAIOUIeH cpeibl, pecypcocOepeKeHHnI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KIMMAaTa, MPUHIUIBI OEpeXIMBOro MPOU3BOACTBA, 3()(PEKTUBHO AEHCTBOBATH B
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Ype3BbIYAHBIX CUTYaLUAX

OK 08 Hcnonbs3oBath cpeacTBa GU3HUECKON KYJIBTYPHI JIJIsi COXPAHCHUS M YKPEIJICHUS 3JI0POBBS B
nporecce MpodhecCHOHATBHONW JEATETbHOCTH M TOJJAEpKaHUs HEOOXOJUMOTO YpPOBHS (U3NUECKOM
IIOATOTOBJICHHOCTH

OK 09 ITonp3oBatbest MpodhecCHOHATBHON JOKYMEHTAIMe Ha TOCyJapCTBEHHOM M MHOCTPAaHHOM
A3BIKAX.

IIK 3.1 IIpoBOOUTH THUMOBBIE pacdyeThl NpU O(GOPMIICHUH TEXHOJIOTUYECKOH NOKYMEHTAllMd Ha
TUIPaBIMYECKHAE U ITHEBMATUYECKHAE IPUBO/BL, YCTPOUCTBA U CUCTEMBI.

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MaTCpUaJibl, KOHCIICKTBI JIGKL[I/Ifl.

3aganme:

1.0cHoBanue HpAMOM MPHU3MBI - TPEYrOJbHUK, CTOPOHBI KOTOpPOro paBHbI 4 M, GokoBOe pedpo
npu3Mbl paBHo 8 M. Haliure miioma/ip noiHoW NOBEPXHOCTH MIPU3MBI.

2.0cHoBaHUE TPSMOM PU3MBI — MAPAJUIEIIOTPAMM CO CTOPOHAMU 4 CM B 6 CM U YTJIOM MEXKIy HUMU 60°.
Beicora npusmsl 12 cMm. Haiitu nosHyro noBepXHOCTh U 00bEM.

3. Haiiaure momniaap moBepXHOCTH pabouelt aeTanu, n300paxeHHOW Ha pUCYHKe (Bce ABYTPAHHbBIE

YTJIBI IIPSIMBIE).
1
I

.

-

-2

Fad

[
-
|
|
|
|
|
|
I
|
|

5. B 6ak, umeromuii popmy npaBHIIbHOMN YETHIPEXYTONBHON IPU3MBI CO CTOPOHON OCHOBaHUS,
paBHO# 10 cM, HanmUTa KUAKOCTh. YTOOBI U3MEPUTH 00BEM JIeTallu CIIOKHON (GOPMBI, €€ TOTHOCTHIO
MOTPYXAIOT B 3TY KUJAKOCTh. Haliute 00bEM feTanu, eciiu YpoBEeHb KUAKOCTH B Oake MOTHSIICS Ha
30 cm. OTBer gaiiTe B KyOMYECKUX CAHTUMETPaX.

6. Boma B cocyne, umeromeM (opMy MpaBUILHONW YeTHIPEXYTrOJbHOW IMPHU3MBI, HaXOIUTCS Ha
ypoBHe h = 20 cm. Ha kxakoM ypoBHE OkaXeTcs BOJa, €cilu €€ MepeiuTh B JAPYroll Cocyad, UMEIOUIHi

85



(bopMy MpaBUIBHON YETHIPEXYTOJbHONW MPU3MBI, Y KOTOPOTO CTOPOHA OCHOBAaHUS BJIBOE MEHbILE, YEM Y
naHHoro? OTBET JaiiTe B CAHTUMETpax.

— . .

h

MHOrorpaHHMKOM Ha3bIBACTCS TEJI0, OTPAHUYCHHOE IJIOCKUMH MHOTOyroibHHKamMu. OOmue
CTOPOHBI CMEKHBIX MHOTOYT'OJIbHUKOB Ha3bIBAIOT pedpaMu MHOTOTrpaHHUKA. MHOTOYTrOJIbHUKH, KOTOPbHIS
OTPaHUYMBAIOT MHOTOTPAaHHUK, HA3BIBAIOTCS €ro rpaHsMu. [paHu MHOTOrpaHHUKA, CXOJSIIUECS B
OJTHOM TOYKe, 00pa3ylOT MHOTOTPAHHBIN Yroj; BEPIIMHBI TaKUX MHOTOTPAHHBIX YIJIOB Ha3bIBAIOTCS
BepUIMHAMM MHOTOTpaHHuKa. [IpsMble, COCTUHSIONINE JIBE KaKUe-HUOYAb BEPIIWHBI, HE JIEKAIIUE Ha
OJIHOM TpaHU, HA3bIBAKOTCS AUATOHAJISIMH MHOTOTpaHHHUKA.

Ilpu3ma — MHOTOTpaHHUK, JBE TpaHU KOTOPOTO SBJISIOTCS PaBHBIMM MHOTOYTOJIbHUKAMH,
JeXKAIIMMH B TApaJUICNIBHBIX IIJIOCKOCTSX, a OCTaJbHBIE T'PaHM — MapajljieorpaMMaMH, HWMEHOIIMMH
00mIe CTOPOHBI C ITUMUA MHOTOYTOJIbHUKAMHU.

[Ipsimas mpu3ma Ha3bIBaeTCs NPABUIIbHOI, €CTT €€ OCHOBAHUS — MPABUIIbHBIE MHOTOYTOJIbHUKH.

Ilnomaab0 MOJHOW MOBEPXHOCTH IPU3MbI HA3BIBACTCA CyMMa IUIOMIAZCH BCeX ee TpaHeH, a
IUIOIA/IbI0 00KOBOI MOBEPXHOCTH IIPU3MBI — CyMMa IIJIOLIA/IeH ee OOKOBBIX IpaHeH.

SI’lO}T = ZSDCH + S

IInomanbs 00KOBOI MOBEPXHOCTH MPSMOI NPU3MBI paBHA NPOU3BEIACHUIO MIEPUMETPA OCHOBAHUS
Ha BBICOTY IIPU3MBI.

60k

S60K = P ’ h
O01béM npsiMoii MPpU3MBbI PABEH NMPOU3BEICHHIO TUIOMIAIN OCHOBAHMS HA BBICOTY.
V = SOCH ’ h

IMopsinok BbINoOJIHEHUs padOTHI:

1) BbINOTHHUTH YEPTEK

2) 3ammcartb KpaTKoO yCIIOBHE 3aa4H
3) Odopmuts perieHne 3a1a4u

3agauya 1: OcHoBaHue npsiMol Mpu3Mbl - poMO ¢ BbicoToM 2 M. [Inomans OOKOBOM MOBEPXHOCTH
IIpU3MBI paBHa 96 M2, a TUTOIA/Tb TIOJTHOM MIOBEPXHOCTH paBHa 128 mv?. Haiiare BBICOTY ITPU3MBI.

Pemenue

O003HaYMM CTOPOHY OCHOBaHHS ¢, @ O0KOBOe pedpo bPasHuMIly MexIy IIIONMa b0 MMOTHOM TTOBEPXHOCTH
TIPU3MBI U TIOMIAIBI0 OOKOBOM MOBEPXHOCTH MPU3MBI — 3TO yABOCHHAS

TUIOIA/Tb OCHOBAHHS TIPU3MBI.
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L Sem2a = 2a~128-96=32 > a=~16

Smtch=962 =P ois )

Ortser: 1,51m. - a.
3agaua 2: OcHOBaHUE MPSIMON MPU3MBI - IPSIMOYTOJIbHBII TPEYTONbHUK, KaT€Thl KOTOPOT'O PaBHBI
5Mu 12 M, 6okoBoe pedpo mpu3mbl paBHo 10 M. HaiinuTe mutomanas NoaHOH MOBEPXHOCTH PU3MBL.

Pemrenue

<.

AC =5 +12° =13

Srmu = ZSWE- + SAA. aa Sa&.ﬁc + S.mc‘.c

S =2%0,5*5%12+5*%10+12*10+13*10=60+300=360 M
Otser: 360 M°.

3agava 3:
Haiigure 06beM paboueii geranu, n300paKeHHOW Ha PUCYHKE (BCE JBYTPAHHBIC YIIIBI MPSMEIE).

A |

A2
“ 3

Pemenne: O6beM 1aHHOM JeTany paBeH 00beMy MHOTOTPAaHHUKA M paBeH Pa3HOCTH 00BEMOB

napajuienenumnesoB ¢ pebpamu 3,4,4u 1, 1, 1
V=V1-V2=3%x4%x4—-1x1%x1=47

Ortsert: 47

3anaua 4:

Tpebyercst ycTaHOBUTH pe3epByap Ui Bojbl eMKocThio 10 M3 Ha rutomazake pazmepom 2,5 m x 1,75
M, ciyKamien st Hero 1HoM. Halingute BBICOTY pe3epByapa.

Pemenue: ITinomans quaS = 2,5 * 1,75 = 4,375kB.M. Tak kak V = S * h, 10O

h=2=22 79\
S 4,375

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

Kpurepun onenkmn:
Ouenka "oTJH4YHO'" BBICTABIACTCSA, €CIIM padOTa BHITIOJIHEHA B MOJTHOM 00BEME ¢ COOI0IEHUEM
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HE0OXOIMMOM TIOCTIEOBATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIHHO M AKKYpPaTHO BBIMIOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka ''xopomo" BbBICTaBIISIETCS, €CJIM BBIIOJHEHBl TPeOOBaHUS K OIEHKE "OTJIMYHO", HO
JONYIIEHBI 2-3 HeJ0YeTa.

Ounenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM PabOTa BBINOJIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIbHBIE PE3YNIbTAThl U BHIBOJIBI; B XO/I€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISACTCS, €CIM pabOTa BBHIMOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIEIaTh MPABUIHHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja

IIpakTnueckoe 3ansaTue Ne 44
Pemenne 3a1a4 Ha nupamMuay

Heanb paGorbl: GopMupoBaTh HABBIKM PELICHUs 3a]lady HAa BBIYMCICHUS PA3JIMYHBIX 3JIEMEHTOB
MUPaMU/IbI, €€ TIOBEPXHOCTH U 00beMa.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BsiOupats criocoObl pemnieHus 3a1ad npopecCHOHAIBHON ESTEIBHOCTH TPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 02 HMcnonb30BaTh COBpEMEHHBIE CPECTBA MOKUCKA, aHAINM3a U WHTEpIpeTanuyd HHGpOpMaun u

I/IH(l)OpMaHI/IOHHI)IC TCXHOJOTHMH JJIs BBIIIOJIHCHUSA 3a/Ja4 HpO(i)eCCI/IOHaJII)HOI;'I JACATCIbHOCTH

OK 06 IIposBisaTh TIpakAaHCKO-NATPUOTHUYECKYIO IO3MILHMIO, JIEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHHE HAa OCHOBE TPAIUIIMOHHBIX POCCHUICKHX TyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM YHCIIE C
Y4ETOM TapMOHM3AlMM MEKHAIIMOHAIBHBIX M MEXPETUTHO3HBIX OTHOIIEHUH, MPUMEHSATh CTaHIApThI
AHTUKOPPYIIIUOHHOTO TTOBEICHHS

OK 07 CopeiicTBoBaTh COXpPAHEHUIO OKpY’KaloIIel Cpeibl, pecypcocOepekeHHI0, MPUMEHSThH
3HaHHUA 00 M3MEHEHHM KIMMaTa, IPUHIMIBI OepeKIMBOr0 MPOU3BOJACTBA, F(P(HEKTUBHO AEHCTBOBAThH B
Ype3BbIUAHBIX CUTYAIHIX

OK 08 Mcnonb3oBaTh cpeAcTBa GU3NUECKON KYIbTYpHI 1151 COXPAaHEHUS U YKPEIUIEHUs 3/10pOBbsI B
nporecce MpoecCUOHATBHOW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOIo YpPOBHS (U3NYECKOM
MOJITOTOBJICHHOCTH

OK 09 ITonp3oBatbest MpohecCHOHATBHON JOKYMEHTAIMe Ha rocyJapCTBEHHOM M MHOCTPAaHHOM
SI3BIKAX.

I1IK 3.1 IIpoBOoauTh TUMOBBIE pacdyeThl NpU O(GOPMICHUU TEXHOJOTUYECKOH NOKYMEHTallud Ha
THJIPABINYECKUE U THEBMATUIECKHUE TIPUBOJIBI, YCTPONCTBA U CHCTEMBI.

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

3aganue:

1. PaGouas neranb umeeT (GopMy NpaBUIBHOM YeTHIPEXYToyibHOM mupamuabl. Haiiaure oObem
paboueit AeTaiu, BBICOTa KOTOPOH 4 ¢M, a TMaroHa b OCHOBAHUS 8 CM.

2. Pabouas neramp umeer ¢opmy mnpsMoil mupamuabl. HalTH NOJHYIO MOBEPXHOCTH MPSIMOMN
MUpaMHJIbl, B OCHOBAaHUHM, KOTOPOH JEXKHUT PABHOOEAPEHHBIH TPEYroJbHUK C OCHOBAaHHUEM 5 CM U
00KOBBIMU CTOpOHaMU 6 cM. bokoBbie pebpa nupamus! 12 cMm.
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IMupamuaa — 3T0 MHOTOTPAaHHUK, COCTABJIEHHBIN U3 N—YTOJIbHUKA U N TPEYTOJIbHUKOB.

MHOTOyTOIbHUK - OCHOBAHHME TTUPAMUJIbI, TPEYTOJLHUKHN - 00OKOBbIE IPAHM C OOIICH BEPIIUHOM,
Ha3bIBACMON BePIIMHOM mUpaMuAbl. llepneHaukyisap, ONMYyLIEHHBIM W3 BEPIIMHBI NUpPaMUIbl Ha €€
OCHOBAaHME, HA3bIBAETCS BHICOTOM MUPAMM/BI.

[Tnomaab MOHOM MOBEPXHOCTH MAPAMUMABL:  Spom. = Sgox T Socn

V:lsocu'H

O0bem nupamMubL:

Ilpasunvnaa nupamuoa

[Iupamuna Ha3bIBa€TCSd NPABMJIBLHOM, €CIIM €€ OCHOBAHUE — IPABWIbHBIA MHOTOYIOJIBHUK, a
OTPE30K, COCIUHSIONINI BEPIIMHY TUPAMUJIBI C IEHTPOM OCHOBAHUS, ABJISIETCS €€ BBHICOTOM.

Bce OokoBblie pebOpa mMpaBWIBHOW NUPAMUILI PaBHBI, a OOKOBBIC T'PAaHU SIBISIOTCS PaBHBIMU
PaBHOOEAPEHHBIMU TPEYTOJIbHUKAMU.

Bricota OOKOBOW TIpaHM MPaBUIBHON NHPAMHJIBI, MPOBEJACHHAS U3 €€ BEPIIMHBI, HA3bIBACTCS
anogemMoii.

I[lnomaabs 00KOBOII MOBEPXHOCTH NMPABUJILHOW NMUPAMHIbLI PaBHA IOJOBUHE MPOU3BEACHUS
NepuMeTpa OCHOBAHHMsS Ha anodemy.

1
850K = E P()(:H ' g
HJIOHIaJlb HOJIHOﬁ HOBerHOCTI/I HpaBI/IJIBHOﬁ Hl/lpaMI/l)IbI:
1
Sno.w = Socn +E P- I

IMopsinok BbINoOJIHEHUs PadOTHI:
1)BBINONTHUTD YepTex

2)3amnucarb KpaTKo YCJIOBHE 3a7a4u
3) Odpopmurts pernieHue.

3agaua 1: PaGouas neranb umeer ¢GopMy NpaBWIBHOW YETHIPEXYroiabHOM mupamunbel. CropoHa
OCHOBaHMs IMPABWILHOM YETBIPEXYroJbHOM MUpaMuabl paBHa 4 cM, a anodema oOpasyeT ¢ IUIOCKOCTBIO
ocroBarust yrox B 60°. Haif e mioliazs NoTHOM OBEPXHOCTH THPAMHUIBI

Pemenue:

5

Ex=tpc_»
2
- LESH =90°-60°=30°= SE =2EH = 4
l 2 3
S e :4‘4-EAB+AB' =2-4-4+4* =48 (cm?)

OTeeT: 48 oM’
3apaua 2: PabGouas gertanp umeer dopmy mupamuabl. OCHOBaHWE MUpPaMHIBI —pPOMO, AMArOHAIN
kotoporo paBHbl 30 cM 1 40 cM. BbIcoThl OOKOBBIX IpaHeid, MPOBEICHHBIE U3 BEPIIMHBI MUPAMUIBI, 00pa3yIOT C
BBICOTOM TIMPAMU/IbI YIJIbI, PABHBIE 30°. Haifzpre 0Gbem MMpaMU/JIbL.
Perenne:
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AC= 40 = AH=HC~20
3D_"'30:> BH=HD=15

AB =20% 415 = 25

HE:%BC:]LS

SE = 2HE = 25
SH =SE? “HE"

Otset: 250043 o,

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHHe

Kpurtepun ounenku:

Ouenka "oTJM4YHO'" BBICTABIACTCS, €CIIM padOTa BHIIIOJIHEHA B MOJTHOM 00BEME ¢ COOII0ICHUEM
HEO0OXOIUMOM TIOCTICIOBATSIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIIOJIHEHBI BCE
3allMCH U BEIYUCICHHA.

Ounenka ''Xxopomo" BbBICTaBIISIETCS, €CJIM BbBIIOJHEHbl TpPeOOBaHUS K OIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka '"ya0B/IeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM pabOTa BBIMOJHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTAThl U BHIBOJIBI; B X0O/I€
MPOBEICHUS paObOTHI OBUIN JIOMYIIEHBI OITHOKH.

Ouenka '""Hey10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOIHEHA HE MOJHOCTHIO WUITU
00BEM BBITIOTHEHHOM YacTH pabOThI HE MTO3BOJISAET CAENATh MPABUIbHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja

IIpakTuyeckoe 3ansaTHe Ne 45
«Pemenue 3a1a4 Ha BbIYHCJIeHHE 00bEMOB M TOBEPXHOCTEl MHOTOrPAHHUKOB)

Henb: @opmMupoBaTh HABBIKM PELIEHUS 3a/1a4 HA BBIUYMCIICHUS PA3JINYHBIX YJIEMEHTOB IIPU3MBI, €€
MTOBEPXHOCTU U 00beMa.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upate crioco0Osl penieHus 3agad npodeccuoHaIbHON 1eATeNbHOCTH MPUMEHUTENBHO K
pa3IMYHBIM KOHTEKCTaM

OK 02 Hcnonb30BaTh COBpEMEHHbIE CPECTBA TIOMCKA, aHAJIM3a U UHTEPNPETaluu UH(POPMAIMU U
MH(pOPMAaIMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHUS 3a/1a4 PO eCCHOHATIBHOM 1eSTeIbHOCTH

OK 06lIposBiaATh IpakTaHCKO-NIATPUOTHYECKYIO TO3ULHUI0, JIEMOHCTPUPOBAThH OCO3HAHHOE
IIOBE/ICHUE HAa OCHOBE TPAJMLIMOHHBIX POCCHUICKUX TyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH, B TOM YHUCIE C
Y4E€TOM TapMOHHU3AIMHU MEXHAIIMOHAIbHBIX M MEXPETUTHO3HBIX OTHOUIEHWH, MPUMEHSTh CTaHIapThl
AHTUKOPPYNLMOHHOIO TIOBEJICHUS

OK 07 CopnelcTBOBaTh COXpPaHEHHUIO OKPYXAlOUIeHl cpeibl, pecypcocOepekeHHI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KIMMAaTra, NPUHIUIBI OEpeXJIMBOro MPOU3BOACTBA, 3()(PEeKTUBHO AEHCTBOBATH B
Ype3BbIYAITHBIX CUTYAIHIX

OK 08 Hcnonb3oBaTh cpeAcTBa (PU3NYECKON KYIbTYPHI Al COXPaHEHHS U YKPETICHHS 3710pOBbS B
npouecce MpodeccnoHaTbHON JEesSTeNbHOCTH M MOJAJEp’KaHUS HEOOXOIMMOro YpOBHS (HU3MdecKon
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MOATOTOBJICHHOCTHU
OK 09 ITons3oBarbcsi MPOPECCHOHATBHON TOKYMEHTAIMEH Ha TOCYAapCTBEHHOM M WHOCTPAHHOM
SI3bIKAX.
IIK 3.1 IlpoBoauTh THUMNOBBIE pacyeThl IMPH O(POPMIICHUU TEXHOJOTHYECKON JTOKYMEHTAIIMH Ha
TUAPABINYECKHUE U THEBMATUUECKHE TPUBO/IbI, YCTPONUCTBA U CUCTEMBI.

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MaTePHAIbl, KOHCIICKTHI JICKIIHH.

3aganue:

1. Onpenenure Bux u HaiWgute nepumerp cedeHuss kyba ABCJ/IA;B1Ci/l; miockocTsio,
npoxoasmiel uepes peopo A1llx u cepenuny pedbpa BB1, ecniu qimmHa peGpa kyda paBHa § cm.

2. Ompenenute BuA W Haiiaure mnepumerp cedenus kyba ABCJ/IA;B;Ci/l; mmockocTsio,
npoxopsiiei uepe3 Touku A, /I u cepenuny pedpa CCy, ecnu niuHa pedpa Kyda paBHa 4 cMm.

3. HaiimuTe rutomaas MOBEpXHOCTH pabodeil AeTanu, N300paXeHHOH Ha pUCYHKE (BCce ABYTpaHHbBIE
yTJIbI IPSIMBIE).

I
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b

Fad

\I—————————— L
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o
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|
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|
|
I
|
|

5. TpebyeTcss ycTaHOBUTBH pe3epByap JUIsl BOJbI eMKOCThIO 15 M3 Ha rutomazke pazMepom 4,5 M X
3,75 m, cimykaiei uist Hero JHoM. Haliute BBICOTY pe3epByapa.
6. CranpHas 3arotoBka cisié umeer popmy npsimoit npu3sbl BeicoTot 0,35 M, mupuHOi 2,5 M 1 JuHOMU 4,8

M. Haiinure maccy cnsba, ecinu mIOTHOCTh CTaliu paBHa 7,85 r/cm3.

IMopsaaok BbINOTHEHHSI PA0OTHI:

1) BbINOTHHUTE YePTEK

2) 3amucarh KpaTKO yCIIOBHE 33/1a41
3) Odopmuts pereHne 3aaa4u

3anaua 1: [lan xy6 ABC/[A1B1C/[1. Jlokaxure, uTo ceueHue Kyda rrockoctbio A1C1K, e Touka
K - cepenuna /[C - Tpanernusi.
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B,

A D
Pemenune:MK||A1C1, noromy uto (A1/1C1) mnapamiensha (A4C), a MK u A1Cy - nuHuH
nepecedeHus Tux rmiockocreid. MK||A41Cy, AlM-H' C1K, MK#A,Cy, 3uaunt MA,C1K - Tpanermsl.
3agaua 2:

Han xy6 ABC/[A1B1C1/11. Jokaxure, 9T0 ceueHune Kyoa miockocTeio A181K - mapannenorpamm.

A, B,

D™ 1( C

Pemenue: (AA1B1)||(111C), 10 A1B1||/IC n A1B1=/]C. (AA:/11)||(BB1C1), 10 A3/]||B1C, 3HAuuT
A1B1C/[ - mapannenorpamm.

3anaua 3:

Haiinure nnomane moBepxHocTH paboueil 1eTanu, n300pakeHHON Ha pUCYHKE (BCE IBYTpaHHbIE
YTJIBI IIPSIMBIE).

Pemenue: [1nomanp mnoBepXHOCTH 3aJaHHOM JETANIH -3TO IUIONIaJlb MHOTOTpaHHUKA, paBHA
Pa3HOCTH ILJIOLIAINA MTOBEPXHOCTH MPSIMOYTOJILHOTO Mapaienenumnena ¢ peopamu 2, 4, 5 u AByxX
IJIoNIaZed KBaapaToB CO CTOPOHOM 1:

2#4x54+2%2«54+2=2+x4—-2=1=1=74
OrBeT: 74.

3agaua 4:
Haiigure 06beM paboueit aeranu, n300pakeHHOW Ha PUCYHKE (BCE JBYTPAHHBIE YTIIBI MPSMBIE).
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Pemenne: O0beM TaHHOM JIeTalIM PaBeH 00beMY MHOTOTPaHHUKA U PABEH Pa3HOCTH 00bEMOB
napajuiesenumnesoB ¢ peopamu 3,4,4u 1, 1, 1
V=V1-V2=3+4+4—-1+1+1=47
OtBert: 47
3amaua 5:
TpeOyeTcst ycTaHOBUTH pe3epByap i BoAbl eMKocThio 10 M3 Ha momasake pasmepom 2,5 m x 1,75
M, ciyKamien uist Hero fHoM. Halinure BeICOTY pe3epByapa.
Pemenne: Iltomans quaS = 2,6 = 1,75 = 4,375ke. M. Tak kak V = S = h, 10O

h=Y=12 929
5 4,375

(I)opMa NnpeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJIlaHKE.

Kpurepun oneHku:

Ounenka "oTau4HO" cTaBUTCS, ecnu paboTa BBINOJIHEHA B MOJTHOM OO0BEME C COOJIOJICHUEM
HEO0OXOIMMOM TOCIEA0BATEIBHOCTH JEICTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aUCH ¥ BBIYUCIICHUSI.

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

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €CliM PadOTa BHIMIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJIAET MOJYYUTh NPABUIBHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MPOBeICHUS pabOTHI ObUTH JOMYIIEHBI OIIMOKH.

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

Tema 4.3 MHOrOrpaHHMKH M KpPyIJble Tesa

IIpakTnyeckoe 3ansitue Ne 46
Pemenue 3a1a4 Ha NMJIMH/P, KOHYC WIap U cdepy

Heap padorsi: PopMUpOBaTH HABBIKK PEIIECHUS 3a/1a4 HA BBIUMCICHUS PA3IMYHBIX 3JIEMEHTOB Tell
BpaIleHNs, UX TOBEPXHOCTEH U 00HEMOB.

Boinosinenue padorsl cnocodcTByeT GOPpMHUPOBAHMIO:

OK 01 Bri6upath crocoObl pemieHus 3a1a4 mpoeCCUOHAIBHON eI TeIbHOCTH IPUMEHHUTENBHO K
Pa3INYHBIM KOHTEKCTaM

OK 02 Vcnionb30oBaTh COBPEMEHHBIE CpPe/ICTBA MOKUCKA, aHAJIM3a U MHTEPHpeTaluy UHpopMaluu u
MH(OPMAaLIMOHHBIE TEXHOJIOTUH JJIs1 BBITIOJHEHUS 3a/1a4 MPOPECCUOHANIBHOMN AeITeIbHOCTH

OK 06 IIposBiaTe TIpa)kIaHCKO-NATPUOTUYECKYIO ITO3HUIMIO, JAEMOHCTPUPOBATh OCO3HAHHOE
[IOBEJICHUE HA OCHOBE TPAAULMOHHBIX POCCUMCKUX JYXOBHO-HPABCTBEHHBIX LICHHOCTEW, B TOM YHCIIE C
Y4€TOM TapMOHM3allMA MEKHAIMOHAJIBHBIX M MEKPEIUTHO3HBIX OTHOLIEHUM, NPUMEHSATh CTaHAAPTHI
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AHTUKOPPYILIMOHHOIO IIOBEJICHUS

OK 07 CopnelicTBOBaTh COXpPAaHEHUIO OKPYXKAIOIICH CPEIbl, PEeCypcoCOEpPEeKeHHIO, MPUMEHATH
3HaHUS 00 M3MEHEHUM KIMMAaTa, MPUHIUIBI OEpeXIMBOrO MPOU3BOACTBA, 3()(PEeKTUBHO AEHCTBOBATH B
Ype3BhIYAIHBIX CUTYAIHIX

OK 08 Hcnonb3oBath cpeacTBa (U3NYECKON KyIbTYPHI AJIsi COXPAaHEHHS U YKPEIUICHUS 310POBBS B
npouecce MpodeccnoHaNbHON JesATeNbHOCTH M MOJAJEPKaHUS HEOOXOIMMOro YpOBHS (pu3ndecKon
IIOITOTOBJIEHHOCTH

OK 09 ITons3zoBarbcs MPOPECCHOHATBHON TOKYMEHTAIMEH Ha TOCYAapCTBEHHOM M WHOCTPAHHOM
A3bIKaXx.

IIK 3.1 IlpoBoauTh THUNOBBIE pacyeThl IMPH O(GOPMIICHHUH TEXHOJOTHYECKOW JTOKYMEHTAIMH Ha
TUIPaBIMYECKHUE U THEBMATUUECKHE IPUBO/IbL, YCTPOUCTBA U CUCTEMBI.

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MaTePHAIbl, KOHCIICKTHI JICKIIHH.

3aganme:

1. IlpsAMONMHEWHBINH Yy9aCTOK TPYOBI [UTMHOM 4 M, UMEIOIIEH B CEYCHUN OKPYKHOCTh, HEOOXOJIMO
MOKPAaCUTh CHAPYXU (TOPLbI TPYOBI OTKPBITHI, X KPAaCUTh HE HY)XHO). Halinure ruiomasbs NOBEpXHOCTH,
KOTOPYI0 HEOOXOAMMO TIIOKPAacuTh, €CIM BHEIIHHI 00xBaT TpyOml paBeH 17 cm. OtBer naiite B
KBaJpaTHBIX CAHTUMETPaX.

2. Beicora 0Oaka mwimHApUYeckoil ¢opmel paBHa 60 cM, a mwomanbs ero ocHoBaHus 150
KBaJ[paTHBIX CAaHTUMETPOB. UeMy paBeH 00bEM 3Toro 6aka (B nutpax)? B onnom mutpe 1000 kyOuueckux
CaHTUMETPOB.

3. B 6ak umnuHapuyeckod (opMmel, IJIOLIaJb OCHOBAaHUS KOTOporo paBHa 90 KBaapaTHBIM
CaHTHMETpaM, HaJIMUTa >KUJIKOCTb. YTOOBI M3MEpUTh O0BEM JEeTalu CIOXKHOM (popMbl, €€ MOIHOCTHIO
HOTPY’XKAIOT B 3Ty XUAKOCTh. Halinute 00bEM neTanu, eciu nocie e€ norpy’eHus ypoBeHb KHUJKOCTU B
6axe nogHsuica Ha 10 cm. OTBeT AaiiTe B KyOMUECKUX CaHTUMETpax.

4. B cocyne, umeroniemM GopMy KOHYCa, YPOBEHb KUJIKOCTH gocTuraer 1 2 Boicotbl. O0BEM cocyna
120 mi1. Yemy paBeH 00bE€M HamUTOM sxuaKocTU? OTBET JaiiTe B MHJUTMIUTPaXx.

5. PaccrosiHEE OT 1EHTpa mIapa A0 CEKYIEeH TIOCKOCTA PaBHO 8 M, a PaJNyC CEUYEHUS TUIOCKOCTHIO
paBeH 6 M. Haiinute paguyc mapa.

HuauHap — Teno, MOJydYeHHOE TIPU BPAIICHUH MPSIMOYTOJbLHUKA BOKPYT OCH, COJEpKaIlel ero
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CTOpPOHY.

Kpyru Ha3pIBalOTCSI OCHOBAHMSAMM UMJMHAPA, a OTPE3KH, COECAMHSIONIME COOTBETCTBYIOIINE
TOYKHA OKPYKHOCTEH ATHUX KPYroB — O0pPasylIUMMHM UWJIMHApPA. Y UWIMHApPAa OCHOBAaHUS PaBHBI U
napajuieNbHbl U 00pa3yrolire TakyKe paBHbI U MapalljielIbHbl MEXKIY COO0i.

Ocbl0 NWIMHAPA Ha3bIBaeTCs MpsAMas, MPOXOJAlIas 4yepe3 LEHTPbl OCHOBAHMM, MapajuieabHas
00pa3yromum.

bokoBasi moBepxXHOCTh LMJMHAPA — 3TO IMOBEPXHOCTb, IOJYYEHHAs OT BpPAIICHUS CTOPOHBI
MPSAAMOYTOJIBHUKA, TApAJIEIbHON OCH LUIMHIPA.

BbicoTOi UWIMHApPA HA3bIBACTCS PACCTOSAHUE MEXKAY OCHOBaHUAMM LWIMHApPA. Paamycom
LUAJIMHIPA HA3bIBAETCS PAIUYC €r0 OCHOBAHUSI.

Huauuap Ha3pBaeTCs NPSAMBIM, €CIH €ro o0pa3yrolue MNePHeHAUKYISPHBI IIOCKOCTSIM
OCHOBaHMM.

S. =2aRh;

box

[Tnomans 60KOBOI MOBEPXHOCTH:
[Inomane MoHON MOBEPXHOCTHU:
S =S_ +2S =2Rh+27R;

nonm 6ok ocH

S —2R(h+R)

nOlH

O0beM HUIHHpA: V =7R%h.

Ceuenue yununopa — purypa rnoy4eHHas B IepeceyeHnH HUINHAPA IIOCKOCTbIO.

Ceuenue, MpoxoAdIlee Yepe3 OCh MIINHIPA, HA3bIBACTCS 0Ce8blM ceyeHueM U MPECTaBIsieT co00i
IPSIMOYTOJIbHUK.

Ecnm cexyiasi miockocTh NepueHUKYISIpHA K OCH LIMJIMHJIPA, TO CEYCHUE SIBISIETCS KPYTOM.

Konyc

PaccmoTpuM okpyx’HOCTB ¢ LIeHTpoM B Touke O u npsimyro OP, neprneHauKkyaIspHyro K III0CKOCTH
3TOM OKpPYXKHOCTH. Kaxayro TOYKY OKpPYXKHOCTH COE€IMHUM C TO4ykoi P orpeskom. IloBepxHOCTS,
o0pa3oBaHHAast STUMU OTPE3KaMH, Ha3bIBAETCSI KOHMYECKOIi, a CAMU OTPE3KH — 00pPa3ylOIIMMH KOHYcA.

Teno, orpaHMYeHHOE KOHUYECKOM MOBEPXHOCTHIO M KPYTOM, Ha3bIBAETCS KOHYCOM (puc. 2.2).

KoHnnyeckas noBepXHOCTh — 00KOBasi MIOBEPXHOCTh KOHYCa, KPYT — OCHOBAHHE KOHYcCa, Touka P —
BepUIMHA KOHYyca, 00pa3yrolne KOHUYECKON MOBEPXHOCTH — oOpa3ylouniue KoHyca. Bee oOpasyromue
KOHyca paBHbI Ipyr Apyry. Ilpsmas OP, mpoxopsimas depe3 LIEHTp OCHOBAaHUS M BEPIIMHY KOHYycCa,
Ha3bIBaeTCsl OChI0 KoHyca. OCh KOHyca MEpPIEeHIUKYISIpHA K IUJIOCKOCTH ocHoBaHus. Otpe3ok OP
Ha3bIBAETCS BBICOTOM KOHYCA.

Ecnn cekymasl IIoCKOCTh HMPOXOIUT 4YEpPE3 OCh KOHYCa, TO MOJIYYEHHOE CEYEHHE Ha3bIBAETCS
0CEBbIM CeYEeHHEM.

IIpoBeném cexylyro MIOCKOCTh NEPIEHAUKYIIPHO K OCH KOHyca. JTa INIOCKOCTh NEPECEKAETCS C
KOHYCOM M0 KpPYT'y M pa30uBaeT KOHyc Ha JBe yacTH. OJHa W3 yacTel mpeAcTaBisieT coOOl KOHYC, a
Apyrasi Ha3bIBaeTCs yce4éHHbIM KOHYcoM. (M300pa3uTe yceu€HHbIN KOHYC camocToaTenbHO. [locTpoiite
00pa3yromyto, BBICOTY.)

Cdepoii Ha3bIBaeTCS MOBEPXHOCTD, COCTOALIAS M3 BCEX TOUEK IPOCTPAHCTBA, PACIOJIOKEHHBIX Ha
JAHHOM pAacCTOSIHUM OT JIaHHOM TO4YKHW. JlaHHasg TodYKa Ha3bIBAETCS WEHTPOM cdepbl, a JaHHOE
paccrosHue — paauycoM cgepbl. OTpe30K, COSAMHSIONUINNA JIBe TOYKH cepbl U MPOXOIAIUN depe3
LEHTp, Ha3bIBaeTCsl AuaMeTpoM. Teno, orpaHnueHHOe c(hepoil, Ha3bIBACTCS LIAPOM.

[ITap MOXHO NOJyYUTh NPU BpaIlEHUU IOJYKpyra BOKpPYr Auamerpa. I'paHuneil mapa CiayXuT
chepa.

[Tnockocth, uMeromas co cdepoil TOIBKO OJHY OOIIYI0 TOUYKY, Ha3bIBaeTCs KacaTebHOM
IVIOCKOCTBIO K cdepe. Paamyc cdepsl, mpoBen€HHBIN B TOUKy KacaHusi chepbl W TUIOCKOCTH,
NEPIEHIUKYIIAPEH K KacaTeIbHON TUIOCKOCTH.

Ceuenne miapa, Mpoxojsliee 4epe3 IEHTP, Ha3blBaeTCs OOJbIIMM KPYroM, HE MpOXOsllee —
MaJbIM Kpyrom LleHTp GoJbIIOro Kpyra COBMAgaeT ¢ IEHTPOM IIapa, a IEHTP MAJOro Kpyra sBIseTcs
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OCHOBaHHMEM NEPIEHANKYJIISAPA, OMYIIEHHOTO U3 LIEHTpa I1apa Ha IJIOCKOCTh 3TOTO Kpyra.
Ceuenusi, paBHOOTCTOSAIIUE OT IIEHTPA, PABHBI.

Panuyc OKpY:KHOCTH, MOJIy4€HHOM TPy mepecedeHnn chepsl paguyca R IMIOCKOCTBIO, yaaaeHHOM’

OT 1IeHTpa chepbl Ha d, paBeH V R®-d* .

IHopsiaok BbINOJIHEHUS PA0OTHI:
1)BBIMOTHUTE YepTekK
2)3amnucarb KpaTKo YCJIOBHE 3aa4u

3amaua 1.0ceBoe ceueHne Kopnyca rupaBiIndyeckoro MUINHAPa — KBaJpaT, IIoaab KoToporo Q.
Haiiaure miomanb OCHOBaHUS HUIMHIIPA.
Pemenue:

Cropona KBazpaTa paBHay Q. OHAa paBHA JMAMETPy OCHOBaHMA. I10PTOMY IIOmAnh OCHOBAHHMS
2

V) _m™

2 4

paBHa .
_ g

OTBeT: Socnn. =

3amaga 2. BelcoTa nmuimHApa 6cM, paguyc oOcHOBaHMs ScM. Haliaure miomans cedeHus,
MIPOBEICHHOTO MapaJljIeNIbHO OCH IIMJIMHIPA HA PAaCCTOSIHUU 4CM OT Hee.

Pemenune:

Scea= KMxKC,

OE=4cMm, KC=6cm.

Tpeyronbauk OKM — paBHoGenpennsiii (OK = OM =R =5 cm),
TpeyronbHUK OEK — npsiMOyTroJIbHBI.

N3 tpeyronsauka OEK, o teopeme Iludaropa:

k= VOK? —OE? =425-16 =/9 =3

KM =2EK =2x3 =6,

Sces = 6X6 = 36 cM”,

OTBeT: Sceq= 36 CM°.

3anaua 4: PabGouas neranp umeer popmy konyca. [lnomans 60KOBOI MOBEPXHOCTH KOHYCa paBHA
60 1M%, a pamnyc ocHoBaHWs paBeH 6 M. Haiiure paccTOSHHE OT LIGHTPa OCHOBaHHS 0 0GpasyHOLeH
KOHYCA.

Pemenue:
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Seux =l =601 => pl =60

r=6=>£=£q=10.
B

SO =JAS* —A0* =107 —6% =8

1 I
Spo ==+ A0 -O5 =—-6-8=24

sms-%OH-ﬂ:SOH:%::»OH:%

C nipyroii CTOpoHsI,

3agaua 5: PaGouas nerans umeer Gopmy mapa. [hnomany ceueHus mapa miocKkocThio paBHa 1611
2 .
M® , a MJIOLAAb MapalljIeIbHOTO €My CeUeHUsl, MPOXOASIIEro uepe3 IeHTp mapa, pasHa 2511 M? . Haiitu
pPacCTOsTHUE MEXKIY TIIOCKOCTSIMU CEUCHHI.

ZA

wt =16n=>r" =16, r=4u,
W =25t=> R =25, R=5m.

h=JR —F =J25-16 =3 (M)

OtBeT: 3 M
dopma npeacTaBJIeHNs Pe3yJbTaTa: BHITOJHCHHOE 3a/IaHHUC.

Kpurtepun onenku:

Ouenka "oTJM4YHO'" BBICTABIAETCS, €CITU pabOTa BBHINOJHEHA B MOJTHOM 00BbEME C COOIOIEHUEM
HEOOXOMMOM TOCIeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIlMCH U BEIYUCIICHUS.

Ouenka ''Xopouio'" BBICTABISETCSA, €CIU BBITIOJHEHBI TPEOOBaHUS K OIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka '"yI0BJIETBOPUTENbHO' BBICTABISETCSA, €CIM PabOTa BBIMOJTHEHA HE TOTHOCTHIO, HO
00BEM BBITTOJTHEHHOW YaCTH TAKOB, YTO TIO3BOJISIET TIOJYYUTh MPABHIIbHBIC PE3YJIBTATHl U BEIBOJBI; B XOJIE
MpOBeICHUS pabOTHI ObUTH TOMYIEHbI OLITHOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISETCSA, €CIM pabOTa BBHITIOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPABUIHHBIX BHIBO/IOB.

Tema 4.3 MHOrOrpaHHMKH M KpPyIJble Tesa

IIpakTnyeckoe 3ansitue Ne 47
Pemienne 3a1a4 Ha BbIluKc/IeHHe 00bEMOB U MOBEPXHOCTEH KPYIJIBIX TeJs

He.]'lb paﬁoTbIZ (DOpMI/IpOBaTB HaBbIKW PCHICHUA 3a/1a4 Ha BBIYUCIICHUC HOBerHOCTCﬁ 1 00bEMOB
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TCJI BpalliICHUS.

BoinosineHne padoThl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 Bribupats crocoObl pemeHus 3a1a4 npoheCCHOHATBHON AEATEIbHOCTH PUMEHHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM

OK 02 HMcnonb30BaTh COBPEMEHHbIE CPEACTBA IIOUCKA, aHAJIN3a U UHTEpIpeTauuu UHGopManuu u
MH(GOPMaLMOHHbIE TEXHOJOTHH JUIs BBINOJIHEHU 3a/1a4 IPOpECCHOHATIBHOM 1€ TeIbHOCTH

OK 06 IIposBiasATh TIpakJaHCKO-NIATPUOTUYECKYIO IIO3ULIHI0, JEMOHCTPUPOBATh OCO3HAHHOE
IIOBEJICHHE HAa OCHOBE TPAJUIMOHHBIX POCCUHCKUX TYyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM 4HUCIIE C
Y4E€TOM TapMOHHM3ALMKM MEXHAIMOHAIbHBIX M MEXPEJIUTMO3HBIX OTHOLIEHWM, NMPUMEHSTh CTaHIAapThI
AHTUKOPPYILMOHHOTO OBEJCHUS

OK 07 CopneiicTBOBaTh COXPAHEHUIO OKPYXKAIOMIEH Cpeabl, pecypcocOepereHHI0, MPUMEHSThH
3HaHUs 00 M3MEHEHUH KIUMaTta, MPUHLUIBI OEpexIMBOro IpOU3BOJCTBA, 3(PPEKTUBHO NEeHCTBOBATH B
Ype3BbIYAHBIX CUTYaLUSIX

OK 08 Hcnonb3oBaThk cpeAcTBa (PU3NYECKON KyJIbTYpBI AJIi COXPAHEHHs U YKPEIUICHUs 310pOBbsI B
nporecce MpoecCHOHATBHONW JEATETPHOCTH M TOAJEPKaHUs HEOOXOJMMOro YpOBHS (U3HYECKOM
[OJIrOTOBJICHHOCTH

OK 09 ITonp3oBatbest MpoheCCHOHATFHON JOKYMEHTAIMEe Ha TOCYJapCTBEHHOM M MHOCTPAaHHOM
A3BIKAX.

IIK 3.1 IIpoBOIUTH THUMOBBIE pacdeThl NpU O(GOPMIICHUM TEXHOJOTUYECKOH NOKYMEHTAIlMH Ha
T'MJIPABINYECKUE U THEBMATUYECKHUE IIPUBO/IbI, YCTPONCTBA U CUCTEMBI.

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

3ananne:

1.Heo0xoqumMo mo 4epre:ky M3roToBMTh KOHyc. J[ns pacuera HeoOXoIMMOro MaTepuaina Ha
W3rOTOBJICHUE HAal/WTE MOJIHYI0 IMOBEPXHOCTh KOHYCA, €ClIM 00pa3yrollas HakJIOHEHa K IUIOCKOCTH
OCHOBAHMA MO YIIIOM 30%u paBHa 12 cM. A paguyc OCHOBaHHUSA 8 CM.

2.Heo0xoauMo mo wyepTexy HM3rOoTOBUTH mIap, o0bEM kotoporo 12511 M. st pacyera
HE00X0AMMOT0 MaTepHala HailieTe IIoaab chepsl.

namuap

S,,. = 27Rh;

6ok

[Tnomans 60KOBOM MOBEPXHOCTH:
[lmomaae mMoIHOM MOBEPXHOCTH:
S,omn=Ss..+2S,,, =27RN +27R;

NnOMH 00K

S =2R(h+R)

noan

O6beM nuuHapa: vV = R*h,

Ceuenue yurunopa — Gurypa rnorydeHHas B IepecedeHUH ITMH/PA TIOCKOCTHIO.

Ceuenue, MPOXOASIICE YePe3 OCh IUIUHIIPA, HA3bIBACTCS 0CE6bIM CeueHuemM W MPECTaBIseT co0on
IPSIMOYTOJBHUK.

Ecnu cexyras miocKkocTh MEepneHINKYISIpHA K OCH IAIHHPA, TO CEUCHHE SBISETCS KPYTOM.

Iiiomans 60KOBOIi MOBEPXHOCTH KOHYCa paBHA MPOU3BEACHHUIO MOJOBUHBI JJIHHBI OKPYKHOCTH
OCHOBaHMS Ha 00Pa3yIOIIYIO.

Spor = |

Iliiomans MOMHOW NOBEPXHOCTH KOHYCa paBHA CyMME IUIONIAJ M OOKOBOM ITOBEPXHOCTH W
TUTOIIAT! OCHOBAHUSI.

S,,,,=ar(l+r)

NOMH

6ok
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IInomanbs G0KOBOI MOBEPXHOCTH YCEYEHHOI0 KOHYCA PaBHA IIPOU3BENCHUIO MOIYCYMMBbI JJIMH

OCHOBaHHI Ha 00Pa3yIONIyIO.
O0béM KOHYCa paBEH OJHOM TPETH MPOU3BEACHUS TIJIOIIAH OCHOBAHMS HA BBICOTY.

V=%8,,-h="1arh

. S = 47R?
Inomanbs noBepxHoCTH cepbl paBHA yUETBEPEHHOM TUIOMAIN OOJIBIIIOTO Kpyra: — P .
4
Vmapa =7 ﬂRs
3

O0bem mapa:

Ilopsinok BbINOJHEHHS padOThI:
1)BBIMOTHUTE YepTekK
2)3anucarh KpaTKO yCIOBHE 3aJ1a4U

3agaya 1. HeoOxoamMo mo 4epTesky H3roTOBMTH KOHYC, IUIOLIaJb OOKOBOW IOBEPXHOCTH
KOTOpOro paBHa 60 IM°, a pajyc OCHOBAHHs PaBeH 6 M. Jljisi M3rOTOBICHHS KOHYCA HEOOXOMMO HANTH
PacCTOsIHUE OT LIEHTPa OCHOBAHUS 10 00pa3yromel KOHyca.

Pewenue.

Se. =l =601 = vl =60

r=6=1=_10.
B &
SO = AS* — 40 = J10° -6* =8

1 I
Spgo ==+ A0 -O5 =—.6-8=24

sm=%OH-As=50H=24=:»OH=%

C npyro¥ CTOpOHBI,

3amaua 2 Heo0XxoamMo mo 4YepTe:Ky HM3rOTOBHTH KOHYC. PaccrosHMe OT LIEHTpa OCHOBaHUS
KOHYyCa JI0 CepeIMHBI 00pa3yroomiel paBHO 4 cM, a yroja HakJoHa 00pa3yrolell KOHyca K TUIOCKOCTH
ocHoBaHus paeH 60°. Jlisi H3rOTOBIICHHS KOHYCA HAii/IUTe ILIOLAAb OCEBOTO CCUCHHS KOHYCA.

5

&

Sy =t AS- AB-$in60° = -8-8: X2 =163 (ea)
- Oteer: 1643 onf’, -
3ajaqa 3.Ilnomans chepsl paBHA 100 M2 PaccrosHue OT HeHTpa chepbl 0 CEeKYyIIeH MIOCKOCTH
paBHO 4 M. Haiinure pannyc cedeHnus.
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Pemenue.
dopma npeacTaBJIeHus pe3yJbTara:
BBITNIOJIHEHHOE 3a/JaHuE.

Kpurtepun ouenkmu:
Onenka "oTJaM4YHO'  BBICTABISICTCSA, €CIIH

Sy =47R =100n = B =25 = g = _ paboTa BEHINIOJHEHa B TOMTHOM 00BEME ¢
cOoOII0eHHEM HEOOXOAUMOM MOCIEeA0BATENLHOCTH
AD= v BD! - 4B =5 _ 47 =3 (M) JICUCTBUI; B OTBETE IMPAaBWIBHO W AKKYpPaTHO

Orser: 3. " BBIIIOJIHEHBI BCE 3aIIMCH U BEIYHUCIICHUS.

Ounenka ''xopomo" BbBICTaBIISIETCS, €CJIM BBIIOJHEHBl TPeOOBaHUS K OIEHKE "OTJIMYHO", HO
JONYIIEHBI 2-3 HeJ04YeTa.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM pabOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYHUTh NMPABUIIbHBIC PE3YJIbTAThl U BBIBOJIBI; B XOE
MIPOBEICHUS paOOTHI OBUTH JOMYIIEHBI OIIUOKH.

Ounenka ''Hey/10BJIETBOPUTEIBLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WUITU
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKHM U KPYyIJible TeJa

IIpakTuyeckoe 3ansiTue Ne 48
Hcnonb3oBanue KOMOMHANM MHOTOTPAHHUKOB U TeJl BPallleHUsI B MPAKTHKO-
OPMEHTHPOBOYHBIX 3a7a4ax

Heasb padorbi: PopMUpPOBATh HABBIKM pEIICHUS 3a/lad HAa KOMOWHAIIMM MHOTOIPaHHHMKOB M Tell
BpalICHUSI.

BeinosiHenune padorTsl crnocodcTBYeT GOPMHPOBAHHIO:

OK 01 Boi6upate crioco0bl penieHus 3aad npoecCHOHAIbHON NESTEIbHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 02 Hcnonb30BaTh COBpEMEHHbIE CPECTBA MOMCKA, aHAJIM3a U UHTEPIPETaluu UH(POpMAIMU U

I/IH(l)OpMaHI/IOHHI)IC TCXHOJOTHH JJIs BBIITIOJIHECHU S 3a/1a4 HpO(l)eCCI/IOHaJII)HOfI JCATCIIBHOCTH

OK 06 IIposBiasATh TIpakJaHCKO-NIATPUOTUYECKYIO IIO3ULHI0, IEMOHCTPUPOBATh OCO3HAHHOE
MIOBE/ICHUE Ha OCHOBE TPAJMIIMOHHBIX POCCHUMCKUX JTyXOBHO-HPAaBCTBEHHBIX IIEHHOCTEH, B TOM YHCIE C
Y4ETOM TapMOHHM3AlMM MEKHAIIMOHAIBHBIX M MEXPETUTHO3HBIX OTHOIIEHHUM, NMPUMEHSATh CTaHAAPThI
AHTUKOPPYMIIMOHHOIO TIOBEJIEHUS

OK 07 CopeiicTBOBaTh COXpPAHEHUIO OKpYXKalOIIeH Cpeibl, pecypcocOepereHHI0, MPUMEHSThH
3HaHHUA 00 M3MEHEHHM KiuMaTa, IPHUHILMUIIBI OEpeXxIIMBOro MPOU3BOACTBA, 3PPEKTUBHO JIEHCTBOBATH B
Ype3BbIUANHBIX CUTYAIHSIX

OK 08 Mcnonb3oBaTh cpeAcTBa GU3NUECKON KYIbTYpHI 7151 COXPAaHEHUS U YKPEIUIEHHUS 3/10POBbsI B
nporecce MpohecCHOHATBHONW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOTO YpPOBHS (U3NUECKOM
MO/ITOTOBJIEHHOCTH

OK 09 ITonp3oBarbest mpoecCHOHATBHON JOKYMEHTAIMe Ha rocyJapCTBEHHOM M MHOCTPAaHHOM
SI3BIKaX.

IIK 3.1 IIpoBOauTH TUMOBBIE pacdyeThl NpU O(GOPMIICHUH TEXHOJOTUYECKOH NOKYMEHTallMd Ha
TUIpaBIMYECcKre U THEBMaTHUECKHE IPUBO/IbI, YCTPOUCTBA U CUCTEMBI.
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MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue:

1. I[HSI H3TOTOBJICHUSA ACTAJIU IO YCPTCIKY, B KOTOPOM B HHWJIMHAP HAKJIIOHHO BIIMCAH KBaApaT Tak,
YTO BCE €r0 BEPIIMHBI JIeXKAT HA OKPYKHOCTSIX OCHOBaHHS HEOOXOJUMO HAaWTH CTOPOHY KBaJpara, eciiu
BBICOTA LIMJIMHJIPA paBHA 2CM, a PaJINYC OCHOBAHUS PABEH 7CM.

Ilopsinok BbINOJHEHHS padOThI:
1)BBIMOTHUTE YepTekK
2)3anucarh KpaTKO yCIOBHE 3aJ1a4U

3anava. [l M3rOTOBJIEHMS JETAJM IO YEPTEXKY, B KOTOPOM B LMJIMHIAP BIMCAHA IPABHJIbHAS
HIECTUYTOJIbHAs IIPU3Ma HEOOX0AMMO HalTH OTHOLIEHUs 00beMa IPU3MbI K 00beMY LIUIIUHIPA.

Pemenmne:

Vnpu3M S % h B S

OCH.

OCH.

Vo - R?xh  R?

ag — R
3R?/3
SOCH. =4
2
Vs _3RN3 7 343
V.. 2 R 2z
VnpusM ﬁ
2r

OTtBeT: yur =
DopMa npeacTaBjeHUs pPe3yJibTaTa: BbIIIOJIHEHHOE 3a/IaHUE.

Kpurepun onenkmn:

Ouenka "oTJHMYHO'" BBICTABIACTCA, €CITM padOTa BHITIOJIHEHA B MOJTHOM 00BEME ¢ COOI0IEHUEM
HEO0OXOIUMOM TOCIEAOBAaTENHHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M aKKypaTHO BBIIIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

Ouenka ''Xxopomo" BBICTaBISIETCSA, €CIHU BBIMONHEHBI TpPeOOBaHUS K OICHKE "OTIWYHO", HO
JONYIIEHBI 2-3 Hego4YeTa.

Ouenka '"yI0BJIETBOPUTEIbHO'" BBICTABISECTCSA, €CIM paboTa BBHIMOTHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJTHEHHOW YaCTH TAKOB, YTO TIO3BOJISIET TIOJYYUTh MPABHIIbHBIC PE3YJIBTATHl U BHIBOJBI; B XOJIE
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IpoBeIeHUS pabOTHI ObUTH TOMYIEHBI OLTHOKH.
Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM PaboTa BBHIMIOJHEHA HE MOJHOCTHIO HIIH
00BEM BBITTOJIHEHHON YacTH PabOThI HE TO3BOJISIET CJIENIATh MPABUIIBHBIX BHIBOJIOB.

Pazngen 5 Teopml Bep()ﬂTHOCTeﬁ H MaTeMaTH4YECKadA CTaTUCTUKA

Tema 5.1. DiieMeHTbI KOMOMHATOPUKH
IIpakTuyeckoe 3ansitue Ne 49
Pemenne koMOMHATOPHBIX 3a1a4. PazMelenns, coueTaHus M NMepecTaHOBKH

Heab padorebi: CucteMaTHu3UpoOBaTh 3HAHUS ydanuxcs o Teme. @opMupoBaTh HaBBIKH TOJICUETA
guciia KOMOWHAIMH 0e3 OBTOPESHHMSI, UCIIOJIb3YsI COOTBETCTBYIOIIKME (DOPMYIIBI, OTJIMYATh APYT OT Apyra
BUJIbI KOMOWHAITHA.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco6bl pemieHus 3aad npohecCHoHaNbHON IeATEeNbHOCTH MPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 04 D¢ddexTuBHO B3auUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

IIK 3.1 IIpoBOIUTH TUMIOBBIE pacdyeThl NpU O(GOPMIICHUM TEXHOJOTUYECKOH NOKYMEHTAllMH Ha
TUAPABINYECKHUE U THEBMATUYECKHE ITPUBOJIbI, YCTPOMUCTBA U CUCTEMBI.

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

3ananne:

1. JMaruuk ocHameH 10 umHaukatopamu, CKOJbKO BapUaHTOB OJHOBPEMEHHOI'O 3aropaHus Tpex
WH/INKATOPOB.

2. W3 Opuranel pabounx 12 yenoBek, HEOOXOJUMO BBIOpaTh 3 yenoBeKa JUIsl pabOThl Ha CTAHKE.
CKOJIBKO CYIIECTBYET Pa3IMUHBIX CIIOCOOOB TaKOro BBHIOOpA.

3. B mexe nmeercs 5 ruapaBIndecKUX MOJBEMHUKOB sl MOJbEMA U MEpPEMELICHUs TPY30B U
TSDKETBIX peaMeToB. CKOJIBKO CIOCOO0B UMEETCS /Il pAaCCTAHOBKH Pab0vYnX Ha MOABEMHHUKU B PA3HOM
nopsake?

IMopsiiok BbINOJIHEHUS PAdOTHI

1. Onpenenute Buj BIOOPKH O€3 MOBTOPEHHUS.

2. Bribepere coOTBETCTBYIONIYIO (OPMYITY JIJIsl BEIYHCICHUST BO3MOXHBIX KOMOWHAITHA.

3. IIpousBeauTe BHIYMCICHUS, UCIIONbB3YS MOHATHE (haKTOpHaa.

1.MHauKkaTopbl Ha MyJbTE 3arOPArOTCs MOCIEN0BATEIBHBIM HAOOPOM YETHIPEX pa3HBIX JaMIIOYEK,
MpOHyMepoBaHHBIMU IMpamu. Tpebyercs ompeAenuTh YHUCIO BO3MOXHBIX BapHaHTOB 3aropaHus
JIaMIIOYEK.

Pemenue.

BosmoxubIx 1udp (Hymepaius nammnodek) Bcero necsth(1,2,3,4,5,6,7,8,9,0).Kaxnas nabpannas
KOMOMHAIMSI OTJIMYAeTcsl OT ApYyrol komOuHanuu XoTs Obl ogHoM umdpoii(1,4,5,7 #2,4,5,7),1mu60
nopsakoM Habopa ommnakoBbix 1udp(1,4,5,7#4,5,7,1),moaToMy 111 TOACYETAa YHCIAa BO3MOKHBIX
KOMOWHAIMK UCTIONB3YeM (HOPMYITy Yrciia pa3MEIIeHUH.

dopMyna pasMEILICHUN UMEET BUI Al = (ﬂf:ﬂ)!. B namem cinyuae n =4 .wm =10,

[pousBoauM pacuér Aty = mﬁ 4)!:%:1”;;;:_:: #1-10-9 -8 7 = 5040

2.CKOJIBKO CyIIeCTBYET cIoco00B BbIOOpA TPEX paboUuuX U3 AECATH JUIS IPOBEACHUS paboT?
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Pemenue.

B nanHoM ciyuyae npu BeIOOpE I HAC Ba)KEH TOJBKO COCTaB IO TPU YEJIOBEKA, TOPSIO0K BBIOOpA
PO HE UTpaeT, MO3TOMY B OTJIMYKE OT MEPBOTO MPUMEpA YUCIIO CIOCOOOB MOACYUTAEM 1O (hopmyrie
COYETaHUH.

o !
dopMya codeTaHUI UMEET BUJL, O = —

B Hamewm cnygae n=10, m=3.

mlm—tmy!

Sowomd _ _iBD _ipl_7laedr
[IponzBoaum pacuér: i, = PP =120.

3.CKOJBKO pPa3IMYHBIX YETHIPEX3HAYHBIX YHUCENT MOXHO cocTaBUTh u3 mu¢pl,2,3.4 9 mudpsr He
MTOBTOPSIFOTCS)?

Pewenne.

[To ycroBHuIO AaHO MHOXXECTBO U3 YETBHIPEX 3JIEMEHTOB, KOTOpble TpeOyeTcs paclojoXUTh B
OIpeIeIEHHOM MOpAJIKE. 3HAYUT, TPEOyeTCs HallTH KOJIMYECTBO NIEPECTAHOBOK UX YETHIPEX SJIEMEHTOB.

®dopmya nepecTaHOBOK U3 I —3JIEMEHTOB UMeeT BUJI:F, = #! B Hamem cinydae n =4.

[TpousBeném pacuér: Ay =4!=4.3 2 1=24,

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

Kpurepun oneHku:

OuneHka "oTJHYHO'" BBICTABIISICTCS, €CITU pabOTa BBIOJIHEHA B IMOJTHOM 00BEME C COOIIOICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka ''Xopouo'" BBICTABISACTCS, €CIU BBITIOJHEHBI TPEOOBaHUS K OIGHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka '"ya0BJIeTBOPUTENbHO'" BBICTABIAETCSA, €ClIM PadOTa BBINOIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISICT ITOJIYYHUTh MTPABWIIBHBIC PE3YJIBTATHI M BHIBOJIBI; B XOJI€
MPOBEICHUS paOOTHI ObUTH JOMYIIEHBI OIIMOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISETCSA, €CIM PabOTa BBHIMIOJHEHA HE MOJTHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIeaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 5.2 DiieMeHTBI TeOpPHH BEPOATHOCTEH M MATEMAaTHYECKOM CTATHCTHKH

IIpakTnyeckoe 3ansTue Ne 50
Kiraccuueckoe onpenesnenue BepOATHOCTH, CBOHCTBA BEPOATHOCTEN, TeopemMa 0 cymMMe
BepoATHOCTEH. BepossTHOCTD B 3a1a4axX TEXHOJI0rH4eCKOro npoguias

Heawb padorbi: CucTeMaTu3UpoBaTh 3HAHUS ydauuxcs no reMe. @opMupoBaTh HaBBIKU BBIUHCIICHUS
BEPOSITHOCTH COOBITUH, HCIIOJIb3Ys KJIACCHYECKOE OIPEEIICHIE BEPOSATHOCTH

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0sl penieHus 3agad npohecCUOHaIbHON NeSTEIbHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 03 IlnanupoBaTh U peai30BbIBaTh COOCTBEHHOE NMPOPECCUOHANBHOE U IMYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENbCKYIO JeSITeIbHOCTh B PO ECCHOHATIBHOM cdepe, NCIOIb30BaTh 3HAHMUS 110 TPAaBOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B Pa3JIUYHbIX KU3HEHHBIX CUTYaIIHIX

OK 04 D¢ dexTrBHO B3aUMO/IeCTBOBATh U pabOTaTh B KOJIJIEKTUBE U KOMaH/Ie

OK 07 CopneiicTBOBaTh COXpPaHEHHUIO OKPYXAlOLIeHl cpeibl, pecypcocOepeKeHHI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KIMMAaTa, NPUHIUIBI OEpeXJIMBOro MPOU3BOACTBA, 3()(PEeKTUBHO AEHCTBOBATH B
Ype3BbIYAITHBIX CUTYAIHIX

OK 09 ITonp3oBarbest MpohecCHOHATBHONW JJOKYMEHTAIMe Ha rocy1apCTBEHHOM W WHOCTPAHHOM

103



A3bIKAX.
IIK 3.1 IIpoBoauTh THMOBBIE pacueThl MpPU O(GOPMICHHUH TEXHOJOTHYECKOW TOKYMEHTAIIUU Ha
ruapaBJINYCCKUC U ITHCBMATHUYCCKUC ITPHUBO/IbI, yCTpOfICTBa U CUCTCMBI.

3aganue:
1. [Jartuuk 3aduKcHpoOBall CIEAYIONIME 3HAYCHHS TeMIeparypsl (1j - Temmeparypa, Ni— KOJIUYECTBO
U3MEPECHUH)
t; 22 21 20 25 18
I, 5 7 8 7 8

Haiimure BEpOATHOCTH TOTO, YTO TEMIIEpATypa He IpeBblacT 3Hadenne 22°. B oTBeTe qecaTuuHyI0
IpoOb 3aIUIIUTe Yepe3 3arsTyio.
2. Jlig mpoBepKU TOUYHOCTU PpHOOPOB ux nponymepoBanu oT 1 1o 10. Haynauy BeiOpan mpudop.
KaxoBa BepOSITHOCTB TOT0, UTO 3TO OH UMEET NPOCTOI HOMEDP?
3. BeposATHOCTH TOTO, YTO HOBBIM JaTUMK MPOCTYKUT Ooblie roaa, papHa 0,93. BeposTHoCTh
TOTO, YTO OH MPOCITYKUT OOJIbINE ABYX JIeT, paBHa 0,87. Haiinure BEpOSATHOCTH TOTO, YTO OH IMPOCTYKUT
MEHBIIIE IBYX JIET, HO OOJIbIIE ro/1a.
4. DIeKTpOHHBIN MPUOOP COCTOUT U3 ABYX IOCJIENOBATEIbHO BKJIIOUYEHHBIX 0JI0KOB. BeposTHOCTH

1 1 1 .
BBIXOZa U3 CTpos 3a | mecsi paboThl mepBoro 010Ka paBHA 3’ BTOpOTO - 7’ a o0oux - i Haiigure

BEPOATHOCTH Oe3aBapuitHOM paboThl MprbOOpa B TEUEHUE MecCsIIa.

ITopsinok BbINOJIHEHUs PadOThI

1. Ompenenute coObiTre A, BEpOSTHOCTH KOTOPOTO HYKHO BBIYHCIIHUTD.

2. Ipocuwnraiite obriee yncio(N) BO3MOKHBIX UCXOOB.

3. Ilpocuntaiite yucio ncxoaoB(M), G1aronpUsTCTBYIOLUIMX HACTYIIJIEHUIO COOBITHUS A,

4. Vcnons3yiite GopMyITy sl BEIYUCIICHUS BEPOSITHOCTH OTPEISTEHHOTO COOBITHsI. F{A) = =

1. Ha cxnane 10 onMHaKoBBIX MO pa3Mepy U Becy JeTallel, U3 KOTOpBIX 6 OIMHKOBAaHHBIX U 4
oObIuHBIX. BpiOupaercst oqna aerans. KakoBa BEpOSITHOCTH TOTO, YTO W3BJICYEHHAS JE€Talb OKa)KETCs
OLIMHKOBAHHOM?

Pemenne.

1. CoGbiTue A-«/3BnedéHHas eTainb OKa3ajgach OLIMHKOBAHHOI.

. =memo N=10
. 4uciIo M=6
P =T=2=06

N~ wN

. Bce neranu, orobpaHHbIe A MPOBEPKHU KadyecTBa, MpoHyMepoBaHbl OT 1 10 30 u nmomenieHs! B
amuk. M3Bnekaercs ogHa netans. KakoBa BEpOATHOCTH TOTO, YTO YMCIIO HA B3STOH JETalNM OKaXeTCS
KpaTHbIM 57

Pewenue.

1. CoObrTne A-«Ha B35TO# neTanu 4uciio KpaTHOE S5».

2. =micno n=30

3. uncio m=6(uucma 5,10,15,20,25,30)

4. Pl4) ="=2=02,
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3. BeposATHOCTB TOTO, YTO HOBBIN AATYHMK MPOCITYKUT OoJblie roaa, pasHa 0,93. BepostHocTh TOTO, YTO
OH MPOCITYXHUT O0JbINE ABYX JieT, paBHa 0,87. Haiiaute BEpOATHOCTH TOTO, YTO OH MPOCIYKUT MECHbIIIE
IBYX JIET, HO OOJIbIIIE TOJa.

Pemienue:

ITpopaboTaB roj, 1aT4uK MOXKET JMO0 CIO0MaThCsa Ha BTOPOi rof, 1100 6J1aronoay4yHo CIyKUTh U IIOCIIEe
2 niet paboThI.

[Tycts P— BEpOSATHOCTH TOTO, UTO JATYUK HMPOCITYXKHII OOJNbIIE ro/a;

P;— BEpOATHOCTB TOT'0, YTO OH CIIOMAETCs Ha BTOPOU I'OJ;

P,— BepoATHOCTB TOTO, YTO OH IPOCITYXKHT OOJIbILE IBYX JIET.

OueBugno, P = P; + P,.

Torna P, = P — P, = 0,93 — 0,87 = 0,06

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

Kpurepun oneHku:

OueHka "oTJHYHO'" BBICTABIISICTCS, €CITU pab0OTa BBIOJIHEHA B IMOJTHOM 00BEME C COOIIOICHUEM
HEO0OXOIMMOM TOCIEA0BATEIBHOCTH JEHCTBUI; B OTBETE€ NPAaBUIBHO W aKKypaTHO BBIMOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka ''Xopouo'" BBICTABISACTCSA, €CIU BBITIOJIHEHBI TPEOOBAHHS K OIEHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ounenka '"yI0BJIeTBOPUTENbHO'" BBICTABIAETCSA, €ClIM PadoTa BBINOIHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJTHEHHOW YaCTU TaKOB, UTO TTO3BOJISET MOJYYUTh MPABIIBHBIC PE3YIIHTATHI U BHIBOJIBI;, B X0O/I€
MPOBeICHUS pabOThI ObLTH AOMYIIEHBI OIUOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISETCSA, €CIM PabOTa BBHIMIOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH paboThl HE TIO3BOJISET ClIENaTh MPABUIHHBIX BHIBO/IOB.

Tema 5.2 DiieMeHTBI TeOPHH BEPOATHOCTEH M MATEMAaTHYECKOM CTATHCTHKH
Tema 6.1. OCHOBBI TEOPHH MHOKECTB

IIpakTnyeckoe 3ansitue Ne 51
IpencraBienne 1aHHBIX. 32124 MATEMATHYECKOH CTATUCTUKH TEXHOJIOTHYECKOTO NPOUJIst

Heas pabdorpi: CrcreMaTn3upoBaTh 3HAHMS ydamuxcs 1o Teme. DopMHpOBAaTH HABBIKH
HAXO0XIECHUS CTATUCTUUECKUX XapPAKTEPUCTHK B 3aJja4ax

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0sl pemieHus 3agad npoecCUOHaIbHOW NeSTENbHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 03 IInanupoBaTh U pean30BbIBaTh COOCTBEHHOE MpodeccnoHalbHOE U TUYHOCTHOE Pa3BUTHE,
PEINPUHIMATENbCKYIO JeSITeIbHOCTh B MPOpECCHOHATBHOM cdepe, NCIOIb30BaTh 3HAHUS 110 PAaBOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B Pa3JIUYHbIX KU3HEHHBIX CUTYaIHIX

OK 04 D¢ dexTrBHO B3aUMO/IeCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH 1€

OK 07 CopneiicTBOBaTh COXpPaHEHHUIO OKPYXAIOUIeH cpeibl, pecypcocOepeKeHHI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KJIMMAaTa, MPUHIUIBI OEpeXJIMBOrO MPOU3BOACTBA, 3()(PEeKTUBHO AEHCTBOBATH B

105



YpE3BbIYANHBIX CUTYAIUSAX

OK 09 ITons3zoBatbcst MPOPECCHOHATBHONW TOKYMEHTAIMEH Ha TOCYAapCTBEHHOM M WHOCTPAHHOM
A3bIKaXx.

IIK 3.1 IlpoBoauTh THUMOBBIE pacyeThl NMPH O(DOPMIICHHMH TEXHOJIOTHYECKOW TOKYMEHTAllUW Ha
TU/IPaBIMYECKHUE U THEBMATUUECKHE IPUBO/IbL, YCTPOUCTBA U CUCTEMBI.

MarepuanbHoe obecniedenne: HuBuyanbHble 3aJaHUs], KOHCIIEKTHI JIEKLIUH.

3aganue:

1. ITocTpoUTh MOJTUTOHBI YACTOT M OTHOCUTEIBHBIX YaCTOT MO PACHPEACTICHUIO BEIOOPKH U3 OTOOPAHHBIX
JeTael s IPOBEPKU Ka4eCTBa:

xi‘2‘4‘7‘8‘9‘12

n; ‘ p’ ‘sz P2 ‘ P,

‘ P3 ‘ 3ps

2. IToctpoiiTe rUCTOrpaMMBbl YaCTOT M OTHOCUTEIBHBIX YaCTOT TI0 pacIpeesICHUI0 BEIOOPKU U3
0TOOpaHHBIX JeTaleH I MPOBEPKH KayecTBa:

No UnTepsa, CymmMa gacToT
) BapUaHT UHTEPBAJIa,
unTepBana | X — Xi,q .
1

. 3-5 P1

2 5-7 2p2

3 7-9 3p3

4 9-11 p;

5 11-13 2p2

6 13-15 3p?

7 15-17 P1+p2

3. Iy TeHepaIbHOM COBOKYITHOCTH, 3aJJaHHON PaCIpeICIICHHEM:

xi‘s‘m‘ls‘zo‘zs‘so‘ss

Ni‘ pr | 3p1| P2 | 2p2| P? | 2p3 | 2p;
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Haiigute reHepanbHyIO CpellHIO, TeHEPaIbHYI0 TUCHIEPCHIO, TeHEPAIbHOE CTaHJapPTHOE OTKIOHEHHE,
MOJly, METUaHy U pa3Max.

4.113 reHepaibHOM COBOKYITHOCTH C/IeJIaHa BEIOOPKA, 3a/1aHHasl paclpeieICHUEM:

xi‘2‘4‘6‘8‘1o‘12‘14

2

n p1 ’ % ‘ Ps ‘ 2ps ‘pz+p3

P2 ‘ 2p;

HaiiTi BBIOOpOUHYIO CpeIHIOI0 BEIOOPOYHBIE AUCIIEPCHIO U CTaHAapTHOE OTKIOHeHue. O0paTute
BHUMaHHE: P1 = 4yuciy OykB B Bamem mmenu;p,= uunciy OykB B Bameit hamunmu;ps= gnciny OykB B
umenu Baiero orma.

KpaTkue TeopeTnyeckue cBeleHUs B MOJHOM 00bEME UMEIOTCS B JICKIIMH.
Ilopsinok BbINOJHEHUS PadOThHI:

1 IIpounTaB ycioBue NpeAIOKEHHON 334 , 110 KOHCIIEKTY JICKIIMU HAaUUTE COOTBETCTBYIOIINE
bopmyIbI.

Z.HpI/IMCHI/ITC J'ICKI_[I/IOHHHﬁ TeOpeTI/IquKHﬁ MaTrceprala sl pCIICHUA Ka)KHOﬁ 3aJa4u.

3 B ciiyyae HEOOXOIUMOCTH TIPEACTABUTH TEOMETPUUECCKYIO HHTEPIPETAIIMIO YHCIIOBBIX XapaKTEPUCTHK.
BBIOOPKH.

1. 3apaHo pacnpeneneHue 4acToT BEIOOPKU M3 OTOOPAHHBIX J€Talel il IPOBEPKH KauecTBa!

CocTaBuTh pacnpeieIeHue OTHOCUTENIBHBIX YacTOT.
Omnpenenum cHavana 00beM BHIOOPKHU:

n=3+10+7 +35 =25,
. n;
Haiinem oTHOCUTENBHBIE YACTOTHI IO OopMyse W, = —:
n

wl:%:o,lz; w, :%:0,40;W3:%:O,28;W4 :2—55:0,20.
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CrnenmoBarensHO,

xi’2‘6‘12’15

Wi ‘ 0,12 ‘ 0,40 ‘ 0,28 ‘ 0,20
KonTposs: 0,12+0,40+0,28+0,20=1.
2. HO pCSYJ'IBTaTaM HpI/IMepa 1 HOCTpOI/ITB IIOJIUT'OHBI HaCTOT U OTHOCHUTCJIBHBIX 4aCTOT.

Pemenne. OT0Opa3suB Ha MIIOCKOCTH TOYKH ¢ KoopauHatamu (X;,N;) M COEIMHMB UX OTPE3KAMH,
MOJIYYUM TOJIUTOH YaCTOT:

N

10 2

2 6 12 15 Xi

AHAJIOTUYHO MOCTPOUM IOJIUTOH 10 TOYKaM (X;,W,) :

Wi

0,40 P

0,28

0,20

0,12

3.IlocTpoiiTe rucTorpaMmy 1o CIEAYIOMEMY CTATUCTUYECKOMY PaclpeaesICHUIO:

Wurepan Cymma 9acToT
Ne unTepBana JUTUHOM BapUaHT
h=5 Nj
1 5-10 4
2 10-15 6
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3 15-20 16
4 20-25 36

25-30 24
6 30-35 10
7 35-40 4

Pemenue. [Ipexne Bcero, onpenenum o6beM BbIOOPKH:

n=4+6+16+36+ 24 + 10+ 4 =100,

ITo u3BecTHBIM CyMMaM YaCTOT BapUaHT paCCUUTACM IINIOTHOCTD YaCTOTHI 10 UHTCPBAJIAM:

Neo IImoTHOCTH YacTOTHI No IImoTHOCTH YacTOTHI
HHTCPBaJa % HHTCpPBaJIa %

1 0,2 5 4,8

2 12 6 2,0

3 32 7 0,8

4 7.2

>3

N300pa3um 1osyuyeHHbIH pe3ybTar:

P N W A~ 0o N
T

40

15

20

25

30

35

4, HaiiguTe cTaTUCTUUYECKUE OLICHKH FCHCpaHBHOI\/'I COBOKYITHOCTH, 3aJlaHHOH CICAYIOIUM
BapHUallMOHHBIM PAAOM:
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BapuaHTa X; ‘ 2 ‘ 4 ‘ 5 ‘ 6

qacrora N; ‘ 8 ‘ 9 ‘ 10 ‘ 3
Pemenue. Onpenenum 00beM COBOKYITHOCTH
N, =8+9+10+3=30.

Haiinem renepaibHy10 CpeIHIOK:

% :8-2+9~4;L01045+3-6:4_

J7ist BEIYMCTICHHS TeHEPATbHON IUCTIEPCHH UCTIONB3YeM GOPMYITY p 2 _(x, |- Onpenenum cpeHioro
KBaJpaToB:

7 8:22+9-4°+10-5% +3-6°

X2 =178"
30

Taxum o0OpasoMm, p, =17,8-4% =18-
['eHepabHOE CTAaHIAPTHOE OTKIOHEHHE: o — /D = /18 =134
O6BILIHO IMOJIYYCHHBIX PC3YJIbTATOB AOCTATOYHO AJIA IMMPAKTUYCCKUX 3aaad. OHHaKO MO’KHO ITIOJTYUUTh

AOINOJHHUTCIIbHBIC XapPaKTCPUCTHUKHU IJIA 0oJiee TOHKOM OLICHKH FeHepaﬂLHOﬁ COBOKYITHOCTH. HpI/IBCI[eM
Hux:

Mopaa Mo : HauOoJbIIas YacToTa

Mo =10-

Mennana Me: BapralMOHHBIN PsiI JETUTCS MOMOJIAM B TOYKE

Me=45.
Pa3zmax Bapuanuu R: B npumepe
Xmax :G:Xmin =2y
IIO3TOMY
R=6-2=4.

5. 13 reHepanbHOM COBOKYMTHOCTH M3BJIeU€Ha BHIOOPKA




Haiinure ctaTucTiyeckue XapakTePUCTUKUA BHIOOPKH.
Pemenune. Onpenenum 00beM BHIOOPKU:

n =92+ 94 +103 +105 +106 = 500 .
Bri6opounast cpeassis:

R _921+94.2+103-3+105-4+106-5 _, o,
B 500

Ornpenenum CpeaHIO KBaIpaToOB:

—5 92-12+94.22+103-3% +105 - 4° +106 - 52
Xe = 500

=11,45-

Bri6opounas nucnepcus:
2 VAR 4 2
D, = X2 —(X, ) =11,45-1822 =814.

Bb100pouHOE CTaHIAPTHOE OTKIOHEHHE:

oy =+/814 =285

®opMma npeacTaBJieHUs pe3yJbTaTa: BBIIOIHEHHAs padoTa.

Kpurtepun ounenku:

Ouenka "oTJM4YHO'" BBICTABIAETCS, €CITU pabOTa BBHIOJIHEHA B MOJHOM 00BbEME C COOMIOIEHUEM
HEOOXOMMOM TOCIeI0BATETLHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3allMCU U BEIYUCIICHUS.

Ouenka ''Xopouio'" BBICTABISETCSA, €CIU BBITIOJHEHBI TPEOOBaHUS K OIEHKE "OTJIMYHO", HO
JOTYILEHBI 2-3 HEAOYETA.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTAThl U BHIBOJBI; B X0OJI€
MpOBEACHUS PAaOOTHI OBUIA JOMYIIEHBI OIITHOKH.

Ouenka '""Hey10BJIETBOPUTEIBLHO' BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOJTHEHHOM 4acTH pabOThI HE MTO3BOJISAET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 6.1. OcHOBBI TEOPHH MHOKECTB

IpakTnyeckoe 3ansitue Ne 52
Cnoco0bl 3aaHust MHOKecTB. Onepaniu HajJ MHOKECTBAMH

Henp pabGorbi: CucTeMaTH3UpOBAaTh 3HAHUA ydyamuxcs Mo Teme. DopMHUPOBaTh HaBBIKU
BBITIOJTHEHUS ONEepaluii HaJl MHOKECTBAMHU.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0sl penieHus 3agad npohecCHOHaIbHON NeSTENIbHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

3amanme:
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1.JlaHBI MHOKECTBA

A={m,n k},
B={m,n,k,l, p},
C={m,n, k. l}.

Boimmonuuts cnenyromme nelictsus ANBUC.

2.JlaHBbI MHOKECTBA:

A=1{b,c.d,e},
B={d.e,l},
C=1b,d,e,l},
D ={c, I},
E=1{b,c}.

BeinonauTs cnenyromue AeMcTBusAC/A U B

4.8, C.

3. [lycTp Ha pUCYHKE H300paXKeHbI MHOKECTBA

KaKOMy MHOXCECTBY COOTBETCTBYCT 3alITPUXOBAHHAA 001acTh?

= N = . LR
4.Haiitu nmpsiMoe IPpOU3BEICHNE MHOXKECTB 4 { a b}’ B {]’ 3;3 }

ITopsinok BbINOJIHEHHS PA0OTHI
1. [TonyunTs y mpenojaBaTelis 3alaHus AJ1 CAaMOCTOSITENIbHON paOoThI.
2. PemnTs 3a1aHus B TETpagu

1.JlaHBI MHOXKECTBA:

A={m,n.k,p},
B=i{k.p.1}.
C={m.nk,p,l}
D =ik, pj.
E={m, n}.

Beinonuuts cnenyromue nericreus ANBUC.

2. Jlanb1 muokecTBa A={a, b, ¢, d, e} u B={c, d, e, g, k}.
Haiitu MmHOXecTBO B\A .

112



Pa3HocTpi0 MHOXECTB B M 4 HazbBaeTCsl MHOXECTBO C, KOTOPOE COCTOUT U3 BCEX 3JIEMEHTOB
MHOYECTBA B, He MPHHAICKAIIMX MHOKECTBY A . DJIeMEHTBI & U D mpuHaIexar MHOKECTBY B, HO He
IIPUHAJIJIEKAT MHOXKECTBY A.

Torna B\A ={g, k}.

3.ITycTh Ha puCyHKE H300pakeHBI MHOXKECTBA

/\

4

KaKOMy MHOXXECTBY COOTBETCTBYET 3allITPUXOBAHHAA obnacTh?

A.B_ (C.

u

Ka;ma;l TOYKa 3aIHTpHXOBaHHOﬁ obnactu MNPUHAAJICKUT MHOXKCCTBY C , HO HC IPHUHAIJICIKHUT
MHOXCCTBY -‘4- , 3HA4YUT, IO OHNPCACICHHUIO PA3HOCTHU JABYX MHOXXCCTB 3alITPHUXOBAHHAA 00/1aCTh €CThb

MHOXECTBO, paBHOE C\4 .
1. Jlano wmuoxectBo A = {3, 12, 18, 10}. N3 ™MHOXecTBa yNOPSAOUYEHHBIX TMap JIEKapTOBA

ﬂ .

IMPONU3BCACHUA Ax A , BI)I6paHO IHOAMHOKECTBO

Hapa (I’ }) = P, cCiin quciia X 1y npu ACJIICHUHN Ha 5 JaroT PaBHBIC OCTaTKH.

P,

Uemy paBHO KOJIMYECTBO I1ap, IPUHAIIEKALINX OTHOLIECHHUIO

Haitigem octaTki oT A€JIEHUS JJIEMEHTOB MHOKECTBA AHa 5.

3=0-5+3 ocrarok pasen 3.

12=2-5+2 ocrarok paBeH 2.

18=3-5+3 ocrarok pasen 3.

10=2-5+0ocrarok pasen 0.

OJIMHAKOBBIE OCTATKH MPH JIEIEHUH Ha 5 1aroT umcna 3 u 18.

3HauuUT, 33JAaHHOMY OTHOIIICHHIO TpruHajiexkat mapsl (3; 18) u (18; 3).

Ho mapst (3; 3) u (18; 18) Ttaxke mpuHaIe)KaT OTHOUICHHUIO P , Tak kak yucna 3 u 3; 18 u 18 npu
JENeHUH Ha 5 JalT OJWHAKOBBIE OcCTaTkd. KonwdecTBOo Bcex map, NpPUHAMISKAINIHMX JaHHOMY
OTHOILLEHHUIO, PAaBHO 4.

(I)opMa NMpeacTaBJACHUSA PE3yJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ounenku:
Ouenka "oTJHYHO'" BBICTABISETCS, €CITU pabOTa BBHIIOJIHEHA B MOJHOM 00BbEME C COOIIOICHUEM

HEe0oOXOIMMOM TOCIe0BaTEIbHOCTH JEHCTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIMCHU U BBIYUCIICHUS.
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Ounenka ''Xopomo" BBICTABISIECTCS, €CJIHM BBIMONHEHBI TpPeOOBaHUS K OICHKE "OTIWYHO", HO
JTONYIIEHBI 2-3 HEe0YeTa.

Ounenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM PaboTa BBIMOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MTPABUIIbHBIE PE3YNbTAThl U BHIBOJBI; B XO1€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM paboTa BBHIMOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIEIaTh MPABUIHHBIX BHIBOJIOB.
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