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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
roCyJJapCTBEHHOT0 00pa30BaTEJIbHOTO CTaHAAPTA CPEIHEro 00LIero o0pa3oBaHus ¢ yUETOM I10J1y4aeMOi
CIELIMAJIBHOCTH.

Benymeli  aunakTudeckoil - Lenbr0  NPAKTUYECKUX — 3aHATMH  sBiserca  (opMupoBaHue
npoeCCUOHATIBHBIX MPAKTUYECKUX YMEHHUH (YMEHHH BBIOIHATH OINpENesIeHHbIC NeHCTBUS, ONEpalty,
HE0O0XO/AMMBIE B IOCIEAYIOUIEM B MPO(ECCHOHAIBHONW IEATENbHOCTH) MM Y4eOHBIX NPAaKTUYECKHUX
yMeHHH (YMEHUH pemarh 3agadd 10 MaTeMaTHKe), HEOOXOAMMBIX B TMOCIEAyroIeld ydeOHoM
JESTEIIBHOCTH.

B cootBercTBHM ¢ paboueil mporpaMMmoil yueOHOH AucUMIUIMHBL «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
pacCyKJIeHHsI B XOJ€ peLIeHUs 3a/1a4;

[1P62. ymeHue onepupoBaTh MOHITUSAMH: CTENEHb YMCIA, JIOTapu(M 4YMCIIa; YMEHHUE BBINOJIHAThH
BBIUUCIICHUE 3HAUYCHUH 1 MPEoOpa30BaHMsI BBIPAKEHH CO CTETICHSAMH U Jorapudmamu, mpeoOpa3oBaHus
IpOOHO-paLlMOHATIBHBIX BBIPAKEHUI;

[1P63. ymeHue omepHpoBaTh MOHITUSMHU: PAMOHAIBHBIC, HPPALMOHAIBHBIC, ITOKa3aTEeIIbHBIC,
CTEIeHHbIE, Jorapu(pMHUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[1P64. ymeHuwe omnepupoBaTh MOHATUSAMH: (YHKIWS, HETpepbiBHAS (QYHKIUSA, TPOU3BOJIHAS,
nepBooOpasHasi, ONpeeseHHbI MHTErpajl; yMEHUE HAaXOJUTh HMPOU3BOJHBIE 3JIEMEHTApHBIX (YHKLHUH,
HCIOJIb3YS CIPAaBOYHbIE MAaT€pPUAJIbI; UCCIEA0BATh B MPOCTEHIINX ciydyasX (YHKIMM HA MOHOTOHHOCTb,
HaxXo/JuWTh HauOONbIIMNE W HaUMEHbIINE 3HaueHUs (QYHKUUN; CTPOUTHh TIpaUKM MHOTOUIEHOB C
MCIOJIb30BaHUEM allllapaTa MaTeMaTUYeCKOro aHalu3a; MPUMEHATh MMPOU3BOJIHYIO IIPU PEHICHUH 3ajay
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHEHTUPOBAHHbIE 33/]aul Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYEeHUS,
Ha HaXO0)KJIEHUE IyTH, CKOPOCTU U YCKOPEHHUS;

I1P65. ymeHue omepupoBaTh MOHATUSAMH: palMOHAJIbHAs (QYHKLUS, MOKa3zaTelbHas (QYHKLUS,
cTeneHHas QpyHKuus, Jorapupmuueckas pyHKIMs, TPUTOHOMETpUUecKue PyHKINU, oOpaTHbIE (YHKIUY;
YMEHHUE CTPOUTh I'padMKU M3YUYEHHBIX (DYHKIHMH, MCIONB30BaTh rpa)MKH MPU U3y4YEHUH MPOLIECCOB U
3aBUCHMOCTEH, MpH peIIeHUuU 3aJad U3 JAPYrux yY4eOHbIX NPEeIMETOB U 3aJad U3 PeabHOM >KU3HU;
BbIpaXaTh (JOPMYJIaMHU 3aBUCMOCTH MEX]y BETMUYNHAMU;

[1PG6. ymenue pemaTb TEKCTOBBIE 33Jjaud pPa3HbIX THUIOB (B TOM 4YMCJIE HA IPOLEHTHI, JOJIU U
YacTH, Ha JBMXKEHHE, paboOTy, CTOMMOCTh TOBapOB M YCIYT, HAJOIH, 33Ja4d U3 00JacTU YIpaBlIEHUS
JUYHBIMU U CEMEMHBIMU (PMHAHCAMM); COCTABJIATh BHIPAKEHUS, YPABHEHUSI, HEPABEHCTBA U UX CHCTEMBI
10 YCJIOBHUIO 33]]auH, UCCIIEIOBATh MOIYYEHHOE PEIeHNE U OIICHUBATh NMPaBI0NOA00HOCTh PE3yIbTaTOB;

[1P67. ymeHue omepupoBaTh MOHATHUSAMHU: cpeiHee apudmernyeckoe, MeAMaHa, HauOoJplee U
HauMEHblIIee 3HAYeHMs, pa3Max, AMCIEpCHs, CTaHJapTHOE OTKJIOHEHHE YHCIOBOrOo Habopa, yMeHHe
U3BJIEKaTh, HHTEPIPETUPOBATh UH(OPMaIIHIO, IPECTABIEHHYIO B Ta0IUIaX, HAa [UarpaMMax, rpadukax,
OTpaXKaIoOIIyI0 CBOMCTBA pealbHBIX MPOIECCOB U SBICHHM; MPEACTaBIATh MH(YOPMAIMIO C MOMOIIBIO
Ta0JIMIl ¥ AUarpaMM; UCCIIE0BaTh CTATUCTUYECKUE JaHHbIE, B TOM YHCJIE C IPUMEHEHHEM IpaduyecKux
METOJIOB U JIEKTPOHHBIX CPECTB;

[1PGS. ymeHue onepupoBaTh MOHATHSIMH: CIYYalHBINA ONBIT U CilydailHOE COOBITHE, BEPOSTHOCTH
CIly4ailHOro COOBITHS; YMEHHE BBIYHMCISATH BEPOSATHOCTH C HCHOJb30BAHUEM TIpaUUEcCKHX METOOB;
MPUMEHSTH (DOPMYJIbI CIOKEHUS U YMHOXKEHUS BEPOATHOCTEH, KOMOMHATOPHBIE (GaKThl U POPMYIIBI IpU
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pelICHNM 3a/1a4; OLIEHUBATh BEPOSTHOCTH peabHBIX COOBITHI; 3HAKOMCTBO CO CIIy4allHBIMHU
BEIMYMHAMU; YMEHHME IPUBOIUTH IHpPHUMEPHI IMPOSBICHUSA 3aKOHA OOJIBIIMX YHUCET B HPUPOAHBIX H
OOIIIECTBEHHBIX SBJICHUSX;

I1P69. ymenue onepupoBaTh MOHATHSMHU: TOUKA, MPsIMasi, INIOCKOCTb, IPOCTPAHCTBO, ABYI'PAHHBIN
YIOJ1, CKpELIUBAIOIIHECS IIPSIMBIE, I1APAJUICIBbHOCTD U IIEPIEHIUKYIISIPHOCTD MPSAMBIX U INIOCKOCTEH, YroJl
MEXY IPAMBIMH, YTOJl MEXAY IPSAMOM U IJIOCKOCTBIO, YTOJI MEXAY INIOCKOCTSIMH, PACCTOSIHUE OT TOYKU
10 TUIOCKOCTH, PACCTOSIHUE MEKIY NPAMBIMU, PACCTOSIHUE MEXAY IIIOCKOCTSIMU; YMEHUE UCIIOJIb30BATh
IpU peleHUM 3a7ad H3y4deHHble (DaKTbl M TEOpeMbl IIAHUMETPUHU; YMEHHE OLEHHMBATh pa3Mepsl
00BEKTOB OKPYKAIOIIEr0 MHUPA;

I1P610. ymeHue omnepupoBaTh MOHSATHSAMU: MHOIOIPDAHHHMK, CEYEHHE MHOIOIpaHHMKA, KyO,
napajiesienune, pu3Ma, nupaMuza, Gurypa u MoBepXHOCTh BPAILCHHS, IUIHHIP, KOHYC, map, cdepa,
ceuyeHUss (GUIypbl BpalLEHMs, IJIOCKOCTh, Kacarolascs cQepbl, LMIMHIPA, KOHYca, IUIOIAAb
MOBEPXHOCTU MHPAMHUJIBI, TIPU3MBI, KOHYCa, IIMJIMHAPA, TUIOMaab chepbl, 00beM KyOa, IpSIMOYTOIbHOTO
napajiesienunea, MMpamMusl, IpU3Mbl, IUIUHIPA, KOHYCA, 1apa; yMEHUe U300paxaTb MHOTOTPaHHUKHU
Y NIOBEPXHOCTHU BpAILIEHUs, UX CEYEHUS OT PYKH, C TOMOLIbIO YEPTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHME paclO3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHHUE PAaCIIO3HABaTb IPaBUJIbHbBIE
MHOTOTpPaHHUKU;

I1P611. ymeHue omepupoBaTh MOHSTHUSAMH: JBM)KEHHUE B IPOCTPAHCTBE, MOAOOHBIE (UIYpHI B
IIPOCTPAHCTBE; UCIOJb30BaTh OTHOLIEHHE IUIOIIAJCH MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (GUIYp IpU
pELIECHNN 3a]1a4;

[TPG12. ymMeHME BBIYUCIATH TEOMETPUUCCKHUE BEIIMUUHBI (JUTMHA, YTOJI, TUIOIAlb, 00hEM, TUIOIMIATh
MOBEPXHOCTH), UCIOJB3Ys NU3yUEHHBbIE (POPMYJIBI U METOMBI;

I1P613. ymeHue omepupoBaTh MOHATHAMHU: NPSMOYTOJbHAs CHUCTEMa KOOPAMHAT, KOOPIMHATHI
TOYKHM, BEKTOp, KOOPAMHATBl BEKTOpa, CKAJIIPHOE IPOU3BEACHUE, YroJl MEXIYy BEKTOpPaMH, CyMMa
BEKTOPOB, MPOM3BEICHUE BEKTOpA HA YHCIIO; HAXOAUTH C IMOMOUIBIO M3YUEHHBIX (OPMYIT KOOPAWHATHI
CEpeUHBI OTPE3KA, PACCTOSHUE MEKIY ABYMsI TOUKAMU;

[1PG14. ymenue BbIOMpaTh MOAXOMAAIIUN W3YYEHHBIM METOJ JJIsl pElIeHMs 3aJaud, pacro3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKHE MOJENU B TNPUPOAHBIX M OOIIECTBEHHBIX SBICHUSX, B
HUCKYCCTBE; yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTEMaTHUYECKON HAYKU;

[TPyl. yMeHnue onepupoBaTh MOHATUSMHU: ONPEACICHUE, aKCHOMa, TEOpEMa, CIEICTBUE, CBOMCTBO,
NPU3HAK, JI0Ka3aTeIbCTBO, PABHOCHIIbHBIE (DOPMYTUPOBKU; yMeHHE (OpPMYIMpPOBaTH OOpaTHOE U
IIPOTUBOINOJIOKHOE YTBEPKACHUE, NPUBOJUTH IPUMEPHI M KOHTPIPUMEPHI, HCIIOJIB30BaTh METO]
MaTEMaTHYECKON MHAYKLUHU; IPOBOJNUTD JA0KA3aTEIbHbIE PACCYKICHUS NIPHU PELICHNN 3a]ad, OLICHUBATh
JIOTUYECKYIO MPAaBWIIBHOCTh PACCYKICHUN;

[IPy2. ymeHHe oOmnepupoBaTh MOHATHSAMHM: MHOXECTBO, IOJMHOXECTBO, OIEpaluy HaJ
MHOXECTBAMHU; YMEHHE HCIIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN amnmapar I OMMCaHUS pPeajbHbIX
MIPOILIECCOB U SABJICHUHN U MPH PELLICHUHU 3ajay, B TOM YHCJIe U3 JPYTUX yU4eOHbIX IPEAMETOB;

[1Py3. ymeHnue onepupoBaTh MOHATUSAMU: Tpad, CBSI3HBIN rpad, 1epeBo, HUKI, Tpad Ha INIOCKOCTH;
YMEHHUE 3a/laBaTh M ONMCHIBATh Tpadbl pazIMUHBIMU CIOCOOAMM; HMCHOJIb30BATH I'padbl MPU pEIICHUH
3a/1a4;

[1Py4. ymenue cBOOOJHO ONEpPUPOBATH MOHATHAMHU: COUETAHUE, IEPECTAHOBKA, YHCIIO COUYETAHHMH,
YHCIIO MepecTaHOBOK; OMHOM HbioTOHA; yMeHHe MpUMEHSATh KOMOMHATOPHBIE (PAKTHI U pACCYKJIEHUS IS
pelieHns 3a1ay;

[IPyS. ymeHune onepupoBaTh NOHATUSAMHU: HATypaJIbHOE YHCIIO, LIEJI0€ YUCIIO, OCTATOK IO MOYJIIO,
palMoOHaIbHOE YHCIIO, MPPAalMOHAIBHOE YHCIO, MHOXECTBA HATYPAJIbHBIX, LENbIX, palMOHAIbHBIX,
JEHCTBUTENBHBIX YHCEI; YMEHUE HCII0JIb30BaTh MPU3HAKU JEIMMOCTH, HAUMEHbIINN 001U NenuTenb 1
HauMeHblIee o0Iee KpaTHOE, arOpUTM EBKIMAA HpU peleHuH 3ajad; 3HAKOMCTBO C Pa3IMYHBIMU
MO3UIIMOHHBIMH CUCTEMaMU CUUCIICHHUS,



[1Py6. ymeHue cBOOOAHO ONMEpPUPOBATh MOHATHSAMH: CTEIEHb C IIEJBIM II0Ka3aTeleM, KOPEHb
HaTypaJbHOM CTENEHM, CTENEHb C pallMOHAJIBHBIM II0Ka3aTesieM, CTENEeHb C JAEHCTBUTEIbHBIM
(BelecTBEeHHBIM) MOKa3aTeNeM, JOrapudM Juciia, CHHYC, KOCUHYC ¥ TAHT€HC MPOU3BOJIBHOTO YUCIIA;

[IPy7. yMmeHue omnepupoBaTh MOHATUAMHU: TOXKAECTBO, TOXIECTBEHHOE NpeoOpa3oBaHue,
ypaBHEHHE, HEPABEHCTBO, CUCTEMa yPaBHEHUN M HEPABEHCTB, PABHOCHIIBHOCTh YPaBHEHUH, HEPABEHCTB
U CHCTEM, palMOHalbHbIE, WPPALUOHANbHbIE, IIOKAa3aTelbHbIE, CTENEHHbIE, JorapuMuUecKue,
TPUTOHOMETPHUYECKUE ypaBHEHHUS, HEPABEHCTBA U CHCTEMBI; yMEHHE PellaTh ypaBHEHUs, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JINYHBIX IPUEMOB; pEIlIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C IIapaMETPOM;
NPUMEHSATh YPaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI JUIS PEIICHUS MATeMaTHUYECKUX 3aJad U 3a1ad U3
pa3nuYHbIX 001aCTe HAYKU U peaslbHOM KU3HH;

[1Py8. ymeHue cBOOOAHO ONEPHPOBATh MOHATUSAMHU: Tpaduk GyHKIHMH, oOpaTHas (yHKIHS,
KOMIO3ULMS (DYHKIMH, JuHEeHHas (QyHKUUS, KBagpaTUuHas (DYyHKIUsS, CTeleHHas (QYyHKIMS C LEJbIM
mokaszaTejieM, TPUTOHOMETpudeckue  (yHKIHMHM, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
noKaszaTejabHass W Jorapugmuueckas (QyHKUUH; YMEHHME CTPOMTh Ipadukud (YHKUHUH, BBIIOIHATH
npeoOpa3oBanusi rpaduKkoB (QYHKIHUI; yMEHHE HWCHOIB30BaTh Tpapuku GYHKIMNA [UIST U3ydCHHS
IIPOLIECCOB M 3aBUCUMOCTEH MpHU PELICHUH 3aa4 U3 APYIUX y4EOHBIX MPEIMETOB U U3 pealbHON KU3HM;
BBIpaXaTh (POPMYyJIaMU 3aBUCUMOCTH MEXAY BETMYMHAMH; YMEHHE CBOOOIHO ONEPUPOBATH MOHATUSIMHU:
YEeTHOCTh (DYHKIMH, MEPUOAMYHOCTh (DYHKIIMU, OTPAHUYEHHOCTb (PYHKIUM, MOHOTOHHOCTb (DYHKLIMH,
SKCTpeMyM (yHKIMHM, HauOoiblllee W HAaWMEHbIIEE 3HAYCHUS (YHKIMHM Ha IMPOMEXKYTKE, yMEHHE
IIPOBOJIUTH UCCIIEJOBaHUE (DYHKLIMHU; YMEHHE UCIIOIb30BaTh CBOMCTBA U rpadpuku GyHKIMHA 1 pereHust
ypaBHEHHIA, HEPABEHCTB U 3a/1a4 C apaMeTpaMu; N300paxxaTh Ha KOOPJUHATHOW IIIOCKOCTH MHOXKECTBA
peleHi ypaBHEHUH, HEPAaBEHCTB U UX CUCTEM;

[1Py9. ymenue CBOOOJHO OMNEPUPOBATH MOHATHUSAMH: MOCIEIOBATEIBHOCTD, apu(pMeTHIYecKas
nporpeccusi, reoMeTpuyeckas mporpeccusi, OEcKOHEYHO YyObIBarollas reoOMETpUYecKas MpOrpeccHs;
YMEHHE 33/1aBaTh MOCJIEI0BATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (POPMYIT;

[1Py10. ymeHue omnepupoBaTh HOHATUSAMH: HENPEPHIBHOCTh (DYHKIUH, AaCUMMTOTHI TIpaduka
byHKIMK, TIepBas W BTOpas NpPOW3BOAHAS (YHKIMH, TEOMETPUYECKHA W (QUIUYECKUH CMBICT
IIPOU3BO/IHOM, TMepBOOOpa3Has, ONpENeNeHHBbIH HHTErpajl; yMEHHE HaXOAMTh AaCHUMOTOTHI TIpaduka
(GYHKINW; yMEHUE BBIYUCISATH POU3BOTHBIE CYMMBI, TPOU3BECHHS, YACTHOTO W KOMIO3HIIUU (DYHKIIHH,
HaXOJUTh ypaBHEHUE KacaTelbHOH K rpaduky (QyHKIMH;, YMEHHME HCIOJIb30BATh MPOU3BOJIHYIO JUIS
uccreoBaHust (YHKIMK, Ui HAXOXKACHUS HAWIYUIIErO0 pEHIeHWS B NPUKIAAHBIX, B TOM YHCIE
COLIMAJIbHO-9KOHOMHUYECKUX U (PU3NUECKUX 3a]lauax, Ul ONpeeleHUsl CKOPOCTH M YCKOPEHHUs; HaXOIUTh
WIOMAA W OO0BEMbl (UTyp C TOMOINBIO WMHTErpayia; MPUBOAWTH IPUMEPHl MaTEeMaTHYECKOTO
MO/JICJIMPOBAHUS ¢ MOMOILBIO AU ((epeHIInanbHbIX YPaBHEHUH;

[IPyll. ymenue omnepupoBaTh NOHATHSAMHU: KOMILIEKCHOE YHCIIO, COIPSKEHHBIE KOMIUIEKCHBIE
qucia, MOJYJIb U apryMEHT KOMIUIEKCHOTO YHCIIa, popMa 3alicu KOMITJIEKCHBIX YHcen (TeoMeTpryecKasi,
TPUTOHOMETpHUECKass W anreOpaWyeckas); yMeTh TPOM3BOJUTH apudMeTHUecKue JeHCTBHA C
KOMIUIEKCHBIMU YHCJIaMU; IPUBOIUTH IPUMEPHI UCIIOJIb30BaHUSI KOMIUIEKCHBIX YHCET;

[1Pyl2. ymeHue cBOOOJHO oOmNEepUpOBaTh MOHIATUSIMH: CcpelHee apudmernyeckoe, MeaAHaHA,
HauOoJplllee M HaMMEHbIee 3HAUYEHUs, pa3Max, JAMUCIEPCHUs, CTAaHAAPTHOE OTKJIOHEHHE JUI OMHMCAHUS
YHCIIOBBIX JIaHHBIX, YMEHHUE HCCIIEIOBaTh CTAaTHCTHYECKHE IAHHBIE, B TOM YHCIE C NPUMEHEHUEM
rpadMUecKux METOJOB U JIEKTPOHHBIX CPEJCTB; rpa)uuecku MCCIeA0BaTh COBMECTHBIE HAOIIOACHUS C
MOMOIIBIO AUArpaMM pacCEeUBaHUs U JIMHEHHON PErPECCH;

[1Py13. ymeHue HaxOAMTh BEpPOATHOCTH COOBITUH C HCHOJB30BAHHEM TIpadUUEecKUX METOJIOB;
MPUMEHSTH U PelIeHus 3a1a4d (pOpMyITbI CIIOKEHUS ¥ YMHOXKEHHSI BEPOATHOCTEH, (hopMyTy TMOIHOM
BeposATHOCTH, (opmyny bepHymnu, xoMOuHAaTOpHBIE (akThl U (OPMYJbI; OLIEHHUBATh BEPOSATHOCTH
peanbHBIX COOBITHH; yMEHHE ONepUpOBaTh TOHATHSAMHU: CIIydailHas BENUYWHA, paclpe/ieleHne
BEPOSITHOCTEH, MaTeMaTHYECKOE OXXKHUJaHWEe, JUCHEepCHsl M CTaHJApTHOE OTKJIOHEHHE CllydailHOH
BEIMYMHBI, (DYHKIMH pacrpeneseHis] U TUIOTHOCTH PaBHOMEPHOTO, IMOKAa3aTebHOTO M HOPMAIBHOTO
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pacnpeesieHnii; YMEHHUE HCII0JIb30BaTh 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 MOHATHAMU: TOYKA, MpsMasi, IUIOCKOCTb, POCTPAHCTBO,
OTPE30K, JIyY, IVIOCKUM yroJj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, NIEPECEKAIOIIHNECS, [TapaUIEbHbIE U
CKPEILMBAIOIINECS TPSMBIEC, MapalIeIbHOCTh M NEPIEHIUKYJIIPHOCTh NPSMBIX M IIOCKOCTEH, Yroi
MEXAY MpSIMBIMU, YTOJ MEXKIy MPAMOH U IIJIOCKOCTBIO, YIOJ MEXIy IUIOCKOCTSIMHM; YMEHHE
UCIOJIb30BaTh IPU PEILICHUH 33a/1a4 U3y4YeHHbIe (PAaKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHE OLIEHUBATh
pasMepsl 0ObEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEpUPOBATh MOHATHSIMU: MHOTOTPAHHUK, CEYECHUE
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, HIUINHIPA, 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,
CaMOCTOSITENTFHO (POPMYIIMPOBAThH ONPENEICHUS N3YUaeMbIX (DUTYp, BBIIBUTATh TUTIOTE3bI O CBOMCTBAX U
IPU3HAKAX TEeOMETpUYEcCKuX (uUryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; yMEHHE MPOBOIUTH
Kkinaccuukanuioo (Uryp 1O pa3IUYHBIM TPH3HAKAM, BBIMOIHATH HEOOXOAWMBIC JOMOJHUTEIHHBIE
IIOCTPOCHHS;

[1Pyl5. ymeHnue cBOOOJHO onepupoBaTh MOHATUAMU: IUIOIAL (GUTYPbI, 00BEM (UTYpBI, BETUUYHUHA
yria, pacCTOSHHE OT TOYKH JO0 IUIOCKOCTH, PAacCTOSHHE MEXKIY MNPSAMBIMH, PAacCTOSHHE MEKIY
TUIOCKOCTSIMH, TUIOIIAAb cepsl, IUIOMAh MOBEPXHOCTH MUPAMUJIBI, TPU3MBI, KOHYCAa, IWIHHIPA, 00BEM
Ky0a, MpsIMOYroJbHOIO Mapajuiesienunesia, TUpaMuabl, OPU3Mbl, [MIMHIPA, KOHYycCa, IIapa; yMEHHUEe
HAXO/IUTh OTHOIIEHHE 00bEMOB MOIOOHBIX (PUTYD;

[IPy16. ymeHue cBOOOAHO ONEPUPOBATh MOHATHSAMM: JBI)KEHUE, MapajlIesIbHBIA IepeHoc,
CHMMETpHS Ha TUIOCKOCTH M B MPOCTPAHCTBE, OBOPOT, Mpeodpa3zoBanue MoA00us, mo1o0HbIe (HUTYPHI;
YMEHHUE paclio3HaBaTh paBHbIE M MOJO00HBIE (PUTYPBI, B TOM YHCIIE B IPUPOE, UCKYCCTBE, APXUTEKTYPE;
YMEHHE HCIOJb30BaTh I€OMETPUYECKHE OTHOIIECHHS, HAXOJIUTh T€OMETPUYECKHE BEIMYMHBI (IJIUHA,
yToJ1, IJI0IIalb, 00BEM) IPU PELICHNUH 3334 U3 IPYTUX YU€OHBIX IPEIMETOB U U3 peabHOMN JKU3HU;

[1Py17. ymeHnue cBOOOJHO ONEpUPOBATh NOHATUAMU: NPSMOYTOJIbHAsI CUCTEMA KOOPJANHAT, BEKTOD,
KOOpJAMHAThl TOYKH, KOOpPAMHATBHI BEKTOPAa, CyMMa BEKTOpPOB, IPOM3BEIACHHE BEKTOpa Ha YMHCIIO,
pasiokeHue BeKTopa Mo 0a3ucy, CKaJIpHOE MPOU3BEACHHE, BEKTOPHOE IMPOMU3BEIEHHUE, YIoJl 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;

[1Pyl18. ymeHue MonenupoBaTh pealibHble CUTYyallud Ha S3bIKE MaTeMaTUKH;, COCTaBISATh
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI 10 YCJIOBHIO 33Jla4M, MCCIEA0BATH IOCTPOEHHBIE
MOJIETIM C HCIIOJIb30BAHWEM ammapara ajreOpbl, MHTEPIPETUPOBATh MOJYYEHHBIH PE3yJIbTaT; CTPOUTH
MaTEMaTHYECKUE MOJEIN € MIOMOILBIO T€OMETPUYECKUX IOHATUN U BEJIUYMH, PEIIATh CBSI3aHHBIE C HUMU
MPaKTUYECKHE 3aJaud; COCTaBJISATh BEPOSITHOCTHYIO MOJ€Ab W HMHTEPIPETUPOBATH MOJYyYEHHBIN
pe3ysbTaT; pemarbh NPUKIAJHBIE 3aJaud CPEACTBAMM MaTEMaTHYECKOrOo aHajlnu3a, B TOM YHUCIE
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, YMEHHME IMPUBOAUTH IPUMEPHl MAaTEMaTUYECKHX
OTKPBITHHA POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAYKH;

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

MP2. ycTaHaBiIMBaTh CYIIECTBEHHBIN NMPU3HAK MM OCHOBAHMS Il CPAaBHEHUS, KiacCU(UKALUU U
0000IIeHHS;



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

MP4. BBISBIATH 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSIX;

MP7. BnaneTp HaBbIKAMHU Y4€OHO-HCCIIEOBATEIbCKONW W IMPOEKTHOM JESTENbHOCTH, HAaBBIKAMU
paspenieHus npooiuem;

MPS. ciocOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MOUCKY METOJIOB PEIICHHS MPAKTHYECKHX
3aJ1a4, IPUMEHEHHIO Pa3IMYHbIX METOIOB MIO3HAHNUS;

MP9. oBnaseHue BHUIAMHU JAEATEIBHOCTU IO IMOJYYEHMIO HOBOI'O 3HAHHUSA, €r0 HHTEpPIIpETalUH,
IpeoOpa3oBaHUI0 U IMPUMEHEHHIO B PA3JIMYHBIX Y4YEOHBIX CHUTyallMsX, B TOM 4YHCIE MPU CO3/aHUU
Y4eOHBIX U COIMATIbHBIX ITPOEKTOB;

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

MP11. craButh U GopMynMpoBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHON JAEATEIBHOCTH U
KU3HEHHBIX CUTYalUsX;

MP12. BBIABISATh NPUYMHHO-CIICICTBECHHBIE CBSA3H U AKTYaJIM3UPOBATh 3a/a4y, BbIIBUTaTh THIIOTE3Y
€€ pelIeHUs, HaXOAUTh apryMEHThI JJIs J0Ka3aTeJIbCTBA CBOUX YTBEP)KJIEHUH, 3a7aBaTh MapamMeTpbl U
KPUTEPUHU PELLECHUS;

MP13. aHanu3upoBaTh MOJYYEHHBIE B XOJI€ PELICHUS 3a/la4l PEe3yJIbTaThl, KPUTUUECKU OLICHUBAThH
UX TIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

MP14. naBath OLIEHKY HOBBIM CUTYAaIIHsIM, OLICHUBATh TPUOOPETECHHBIN OIBIT;

MP15. pa3pabareiBaTh MIaH peLieHHus NpoOIeMbl C YY€TOM aHaIM3a UMEIOIIUXCS MaTepHalbHbIX U
HeMaTepuaIbHbIX PECYpPCOB;

MP16. ocymiecTBiATh IieJ€HANpaBIEHHbI MOUCK IMEpeHoca CPEeACTB U CHOCOO0OB JeicTBUS B
poecCHOHABHYIO CPey;

MP17. ymeTb mepeHOCUTh 3HaHUS B  IIO3HABAaTEIBHYIO M  IPAKTUYECKYl0  00JacTu
KHU3HEESATEIbHOCTH;

MP18. ymeTs HHTErpupOBaTh 3HaHUS U3 Pa3HBIX NIPEIMETHBIX 00JI1acTe;

MP20. ctaBuTh npobaeMbl U 337a4H, T0NYCKAIOIINE albTEPHATUBHBIE PEILICHUS;

MP21. BnasieTh HaBbIKAMH MOJTy4eHHsI UH(OPMALIMK U3 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSATEIBHO
OCYILIECTBIIATh MOUCK, aHAJIN3, CUCTEMATU3alUI0 U UHTEPIIPEeTalni0 HHOPMAMU Pa3INYHbIX BUAOB U
¢bopM npencTaBIeHMS;

MP22. co3naBaTh TEKCThl B pazIMYHbIX (opMaTax ¢ y4eTOM Ha3Hau€HUs MH(OpMalMM U LeJIeBOU
ayJAMTOPUH, BEIOKpaAst ONTUMANIbHYIO (hOpMY Mpe/ICTaBIEHHUs U BU3YyaIU3aliH;

MP23. oueHuBaTh JOCTOBEPHOCTb, JIETUTUMHOCTh HMH(OpMalMM, €€ COOTBETCTBHE NPAaBOBbIM U
MOPaJIbHO-ITHYECKUM HOpPMaM;

MP26. ocymiecTBIsATh KOMMYHUKAIIMK BO BceX chepax KU3HU;

MP27. pacrio3HaBaTh HeBepOaIbHBIE CpPEJICTBA OOLIEHUS, TOHUMATh 3HAYEHUE COLIMAIbHBIX 3HAKOB,
pacrno3HaBaTh NPEANOCHIIKA KOH(MIUKTHBIX CUTYallNi U cMATYaTh KOHQIUKTHI;

MP28. BnaieTh pa3IMyHbBIMU CIIOCOOAMU OOILEHHS U B3aUMOJICHCTBHUS;

MP29. apryMeHTHPOBAHHO BECTH JUAJIOT, YMETh CMAr4aTh KOH(MIMKTHBIE CUTYaIlUH;

MP30. pa3BepHYTO U JIOTUUHO HU3JIaraTh CBOIO TOUKY 3PEHMSI C UCIIOJIb30BAHUEM SI3BIKOBBIX CPE/CTB;

MP31. noHrMaTh U HCTIONB30BATh MPEUMYIIIECTBA KOMaHHOW U MHAUBHUIYaJIbHOM paboTHI;

MP33. npuHUMaTh LEIN COBMECTHON AESITEIbHOCTH, OPIraHU30BbIBATh U KOOPAMHUPOBATH NEHCTBUSA
10 €€ JOCTHKEHMIO: COCTABJAThH IIAH JAEHCTBHUW, PacCHpeNesiTh POJIM C YYETOM MHEHUN YYaCTHUKOB
00CyXJ1aTh pe3yabTaThbl COBMECTHOU PabOTHI;

MP34. oneHuBaTh Ka4eCTBO CBOETO BKJIAJa M KaXKJIOTO YYaCTHUKA KOMAHJIbI B OOIIUI pe3yabTaT Io
pa3pabOTaHHBIM KPUTEPUSIM;

MP38. caMOCTOSITENbHO OCYHIECTBIIATH I103HABATEIbHYIO JEATEIbHOCTb, BBISABISATH MPOOJIEMBI,
CTaBUTh U (POpMyTUpOBaTH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHON JESATEIBHOCTH M >KU3HEHHBIX
CUTYaIUsIX;



MP39. caMOCTOSTENbHO COCTABIATH IUIAH pEIICHHUs MPOOJIEeMbl C YU4ETOM HMEIOIIUXCS PECypCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPETOYTCHHIH;

MP40. naBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

MP41. paciupsTh paMK{ y4eOHOTO IIPEeIMETa Ha OCHOBE JIMYHBIX MPEAOYTCHUI;

MP42. nenath 0OCO3HaHHBINA BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 32 PELICHHE;

MP43. orieHuBaTh MPUOOPETCHHBIN OIIBIT;

MP44. cnocoOGcTBOBaTh (POPMUPOBAHHUIO U MPOSBICHUIO IIUPOKOW 3PYIUIMHU B PAa3HBIX 00JIACTSIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb;

MP45. naBaTh OLIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTb KOPPEKTHBBI B JE€ATEIBHOCTb, OLICHUBATb
COOTBETCTBHUE PE3YyJbTATOB LIEISAM;

MP46. BnaseTh HaBbIKAMHM MO3HABATENBHOW pe(dIEKCHHM KaK OCO3HAHMS COBEPIIAEMBIX JACUCTBUUN U
MBICJIUTENIbHBIX POLECCOB, UX PE3yJIbTaTOB U OCHOBAHMIA;

MP47. ucnonp3oBath NpueMbl peIeKCHH I OLEHKH CUTYalluH, BEIOOpA BEPHOTO PELICHHUS;

MP49.  chopMHpPOBAaHHOCT, CaMOCO3HAHHWS, BKJIIOYAIONIETO  CIIOCOOHOCTh IMOHUMAaTh CBOE
HMOIMOHAIBHOE COCTOSHUE, BHJICTh HANPABICHUS PA3BUTUSI COOCTBEHHON YMOIMOHAIBHOM Cephl, OBITh
YBEpEHHBIM B ce0e;

MP50. chopMUPOBaHHOCTh CaMOPETyIUPOBAHUS, BKIIOYAIOIIET0 CAMOKOHTPOIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEACHUE, CIIOCOOHOCTh aIallTUPOBATHCSA K SMOIMOHAIBHBIM U3MEHEHUSIM U
MPOSIBIISITh THOKOCTB, OBITH OTKPHITHIM HOBOMY;

MP51. chopmMupoBaHHOCTH BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHKEHHUIO IENU
U yCIlexy, ONITUMU3M, HHUIIUATUBHOCTh, YMEHUE JI€HCTBOBATh, UCXO/ U3 CBOMX BO3MOKHOCTEH;

MP52. chopMHUPOBAaHHOCTh 3MIMATHUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOILMOHATIBHOE
COCTOSIHME JPYTUX, YUUTHIBATh €r0 MPU OCYLIECTBIEHUN KOMMYHHUKAIUU, CIOCOOHOCTh K COUYBCTBUIO U
COIEPEKNBAHUIO;

MP53. chopMUPOBAaHHOCTh COIMATIBHBIX HABBIKOB, BKJIIOYAIONINX CHOCOOHOCTh BBICTPAUBAThH
OTHOIICHHUS C APYTUMHU JIFOJIbMU, 3a00TUTHCS, TPOSBIATH MHTEPEC U Pa3peliaTh KOH(IUKTHI;

MP54. npuHuMath ceds, TOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA;

MPS55. npuHEMaTh MOTHBBI M ApTYMEHTBI APYTUX JIFOJEH IIPU aHAJIW3€E PE3YJIBTATOB JEATEIbHOCTH;

MP56. npu3HaBaTh CBOE IIPAaBO U MPaABO JAPYTUX JIOJeH Ha OMIMOKY;

JIP1. chopMUpPOBaHHOCTh TPAKIAHCKON MO3UIMM OO0YYarOIIErocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00111eCTBa;

JIP6. ymeHHe B3aMMOJIEHCTBOBATh C COLIMAIBHBIMA MHCTUTYTaMH B COOTBETCTBUU C MX (YHKLHUSAMHU U
Ha3Ha4YCHHEM;

JIP8. copMUPOBAaHHOCTh POCCHUMCKON TI'pa)KAaHCKOM HACHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH nepea PoauHoM, rop1ocTy 3a CBOM Kpaid, cBot0 Poauny, cBOM
A3BIK U KYJIBbTYpY, IPOILJIOE U HACTOSALIEE MHOTOHAIIMOHAIBHOrO Hapoaa Poccuy;

JIP9. 1eHHOCTHOE OTHOUIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIaM, HCTOPHUYECKOMY U IPUPOTHOMY
HaCJIEUIO, NaMATHUKAM, TpaauuusaM HaponoB Poccum, poctmxkeHusMm Poccunm B Hayke, MCKYCCTBE,
CHOpTE, TEXHOJIOTHSIX U TPYAE;

JIP11. oco3HaHue qyXOBHBIX LIEHHOCTEW POCCUICKOTO HApO/a;

JIP12. chopmMupoBaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEIACHUS;

JIP14. oco3naHue JIMYHOTO BKJIaa B IOCTPOEHHE YCTOMYMUBOTO OYAYIIETO;

JIP16. scrernyeckoe OTHOILIEHHE K MHUDY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/AA U OOIIECTBEHHBIX OTHOIICHUH;

JIP17. ciocoOHOCTh BOCHPHUHUMATh Pa3IMYHbIE BHUJbI MUCKYCCTBA, TPAAMIIMU U TBOPUYECTBO CBOErO U
IPYTHUX HapOJ0B, OLIyIIaTh SMOLMOHAIBHOE BO3JEMCTBHE HCKYCCTBA;

JIP20. chopmMupoBaHHOCTH 3I0POBOTO W O€30MacHOT0 00pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 37J0POBBIO;



JIP21. moTtpeOHOCTh B (DPM3MYECKOM COBEPIICHCTBOBAHUH, 3AHATHAX CHOPTHBHO-03I0POBHUTEIBHOM
JESTEIBHOCTBIO;

JIP23. TOTOBHOCTD K TPYZy, OCO3HAHHE IEHHOCTH MacTepCTBa, TPYA0TI00HE;

JIP25. wHTEepec K paznmuuHbIM chepam mnpodeccHOHATBLHON JeATEIBbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOP Oynyiel mpodeccuu 1 peain30BbIBaTH COOCTBEHHBIC KIU3HEHHBIC TUTAHBI;
JIP26. roTOBHOCTh U CHOCOOHOCTh K 00pa30BaHHUIO U CaMOOOPAa30BaHUIO HA MPOTSHKEHUM BCEH JKU3HU;
JIP27. copMHPOBAHHOCTh SKOJIOTUYECKON KYIbTYphl, IOHUMAHUE BIMSHUS COLHATLHO-IKOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHME IPHUPOJHOW M COLMAIBHOW Cpellbl, OCO3HAaHUE IJI00AJIBHOrO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;
JIP30. ymeHue IpOTrHO3UPOBaTh HEOJIATONPUATHBIE KOJOIMUYECKHE IOCIEACTBUS HPEAIPUHUMAEMBIX
JEHUCTBUMN, IPEAOTBPAILATh UX;
JIP32. chopMHpPOBAHHOCTE MMPOBO33PEHHs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
HAayKd U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYp, COCOOCTBYIOIIETO OCO3HAHHIO
CBOETO M€ECTa B MOJIUKYJIBTYPHOM MHPE;
JIP33. coBepiIEHCTBOBAHUE SI3bIKOBOM M UUTATEJIbCKON KYJIbTYPhI KaK CPEJICTBA B3aUMOICHCTBUS MEXKIY
JIOJbMU U ITIO3HAHUS MUPA;
JIP34. oco3HaHuWE LEHHOCTU HAyYHOW JI€ATENbHOCTH, TOTOBHOCTb OCYILIECTBIISITH IPOEKTHYIO H
HCCIJIEIOBATENBCKYIO ACSITEIIBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

ConepaHue NPaKTUUECKUX U JJAOOPaTOPHBIX 3aHATUI OPUEHTUPOBAHO Ha IIOATOTOBKY O0yYaroIuXxcs K
OCBOCHHIO TPO(ECCHOHATBHOTO MOAY/S TPOTPaMMbl TIOATOTOBKH CIICIUAIMCTOB CPEIHETO 3BEHa II0
CIIELIMAIILHOCTY U OBJIAJICHUIO HPOPeCCUOHANbHBIMU KOMNEMEHUUAMU:

I[IK 1.5 OGecneunBaTh KOHTpOIb, y4YeT H pETylIHpOBaHHE OecriepeOONHONW TOCTAaBKH 3JIEKTPUUECKOU
SHEPTUU MOTPEOUTETSIM C IPUMEHEHHEM CPEJICTB aBTOMATH3AIINH.

A Taxxe GOPMHUPOBAHUIO OOUIUX KOMNEMEHYUIL:

OK 01 Bribupats criocoObl pemeHus 3a1a4 npoeCCHOHATBHON AEATEIbHOCTH PUMEHHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 02 Vcnionb30oBaTh COBPEMEHHBIE CPE/ICTBA MIOUCKA, aHAJIM3a U MHTEPIpeTaluy UHpOopMaluu u
MH(pOPMAaIMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHUS 3a/1a4 PO eCCHOHATIBHOM 1€ TeIbHOCTH

OK 03. [InanupoBaTh U peaan30BbIBaTh COOCTBEHHOE MPO(HECCUOHATIBHOE U TUYHOCTHOE Pa3BUTHE,
NPEANPUHUMATENbCKYIO JeSITeIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCTIONb30BaTh 3HAHUS 0 MPaBOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYaLUSIX

OK 04 D¢ dexTrBHO B3aUMOJIEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH 1€

OK 05 OcymiecTBisiTh YCTHYIO W NUCHbMEHHYIO KOMMYHHKAIIMIO HAa TOCYJApPCTBEHHOM SI3bIKE
Poccuiickoit @enepaiiuu ¢ yueToM 0COOEHHOCTEN COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTa

OK 06. IlposBasaTh TIpa)xaaHCKO-NATPUOTHUECKYIO IO3UIIMI0, JIEMOHCTPUPOBATH OCO3HAHHOE
IIOBE/ICHUE HAa OCHOBE TPAJMLIMOHHBIX POCCHUICKUX ITyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH, B TOM YHCIE C
Y4E€TOM TapMOHHM3AIMH MEXHAIIMOHAIbHBIX M MEXPETUTHO3HBIX OTHOLICHHH, MPUMEHSTh CTaHIapThI
AHTUKOPPYILIMOHHOIO TIOBEJICHUS;

OK 07 CopneiicTBOBaTh COXpPaHEHHUIO OKPYXAlOUIeHl cpeibl, pecypcocOepekeHHI0, MPUMEHSATh
3HaHUS 00 M3MEHEHUM KIUMarta, MPUHLUUIBI OepexIMBOro MpOU3BOJCTBA, 3(PPEKTUBHO NEHCTBOBATH B
Ype3BbIYAITHBIX CUTYAIHIX

OK 08 Mcnonp30BaTh cpeacTBa (GU3NUECKON KYIbTYPbI JUIsl COXPAHEHUS U YKPEIUIEHUS 3710pPOBbS B
nporecce MpopecCHOHATBPHONW JEATETbHOCTH M TOJEpKaHUs HEOOXOJMMOro YpOBHA (HU3UUECKOMH
MO/ITOTOBJIEHHOCTH

OK 09 ITonp3oBatbest mpodecCHOHATBHON JOKYMEHTAIMe Ha rocyJapCTBEHHOM M MHOCTPAaHHOM
SI3BIKaX.

BrinonHenue npakTHyecKux padoT Mo yueOHO! Auciuminie «MaTemMaTruka» HalpaBiIeHo Ha:
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- 006001IeHNE, CUCTEMATU3ALUIO, YITTyOJIeHUE, 3aKpeIUICeHUE, pa3BUTHE U ACTATU3AINIO TOTYyYSHHBIX
TEOPETUYECKUX 3HAHUH 110 KOHKPETHBIM TeMaM y4eOHOMN JIUCIUIUINHBI;

- (hopMuUpOBaHHE YMEHHUI MPHUMEHSTH MOJyYCHHbIC 3HAHUS HA MPAKTHKE, PeaTH3alMio €IMHCTBA
MHTEJUIEKTYAJIbHOM U TPAKTUYECKON ACATEIbHOCTH;

- (opmHpoBaHHE W pa3BUTHE YMEHHI: HAOIIOJaTh, CPAaBHHMBATh, COIOCTABISATH, AHAIM3HPOBATH,
Je7aTh BBIBOABI M OOOOIIEHMS, CaMOCTOSATENBHO BECTH MCCIENOBAaHMs, I10Jb30BATHCS PA3IUUHBIMU
preMaMy U3MEepeHuit, 0popMIISITh pe3ynbTaThl B BUAE TaOJHII, CXeM, IpauKOB;

- Ppa3BUTHE UHTE/UIEKTyaJbHBIX yMEHUH y OyAyllux CHENHaIMCTOB: aHAJIUTHUYECKHX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JP.;

- BBIPAOOTKY NPH PEIIEHUH NTOCTABIEHHBIX 3374 NPO(PECCHOHANBHO 3HAUUMbIX KaueCTB, TAKUX KaK
CaMOCTOATEIIBHOCTb, OTBETCTBEHHOCTb, TOYHOCTh, TBOPYECKAsl NHULIMATHUBA.

IIpakTyeckue  3aHATHS IPOBOAATCA B pPaMKaX COOTBETCTBYIOILEH TEMBI, IIOCIE OCBOCHMS
TMIAKTUYECKUX SAMHHUL, KOTOPBIE 00ECTICUYNBAIOT HATMYKE 3HAHHUI, HEOOXOANMBIX JIJIsl €€ BBIITOJTHEHUS.
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2METOIUYECKHUE YKA3AHUSA

Tema 1.1 PazBurHe NOHATHSA 0 YHCJIE

IIpakTnueckoe 3ansaTne Ne 1
Apupmernyeckue 1eidCTBUS HAX 1eliCTBUTEILHBIMU U KOMILIEKCHBIMH Yncaamu. [IpudanxeHnbie
BbIYMCJICHUS

Heanb: OGOOINTS U CUCTEMAaTU3UPOBATh 3HAHUS, YMEHHS W HABBIKH BBIMOJHEHUS ICHCTBUI C
JeUCTBUTEIbHBIMU U KOMIUIEKCHBIMU YUCIIAMH, IPUOINKEHHBIX BBIYMCICHUH.

BoinosineHne padoThl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 Bribupats crocoObl pemeHus 3a1a4 npoeCCHOHATBHON AEATEIbHOCTH PUMEHHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02 Hcmonb30BaTh COBpEMEHHBIE CPEICTBA TIOMCKA, aHAIM3a U UHTEPIPETAluU HHHOPMAIHN U
nH(OPMAaLIMOHHBIE TEXHOJIOTUH AJIs BHIIOTHEHHS 3a/1a4 MPOPECCHOHATBHON AESTENIbHOCTH;

I[IK 1.5 OobGecneunBaTh KOHTPOJb, Y4e€T M peryiupoBaHue OecriepeOOWHON IMOCTaBKU

SHeKTpI/I‘ICCKOﬁ OHCPI'un HOTpe6I/ITeJ'I$IM C IPUMCHCHUEM CPCACTB aBTOMATU3alluN

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

3ananue

1. Pemmre 3agaun:

a) bpurane anekTpukoB Obla yCTaHOBIEHAa HOpMa — MPOTATHBAHUE JEKTPONPOBOAA MO 2,5 KM B
neHb. B mepBbiii eHb Opurana mpoTsHyjaa 2 KM MpoBOja, a BO BTOpoH AeHb — 3kM. Haiinure mporeHT
BBITIOJIHEHUS] HOPMBI B TIEPBBIM U BTOPOI! JI€Hb.

0) B nexe pabotator 20 pabouux, U3 HUX 8 ANEKTPUKOB. Kakoii MpOILEHT OT BCEro 4mciia padbounx
1I€Xa COCTABIIAIOT JJIEKTPUKHU?

B) Pabounii AeHb 2JIEKTPUKOB YMEHBIIUJICS C 8§ 4acoB 70 7 4yacoB. Ha CKOJIBKO MPOIEHTOB HYXHO
MOBBICUTH MPOU3BOAUTEIHHOCTh TPYJa, YTOOBI MPHU TEX ke paclieHKax 3apaboTHas Iuiata BO3pOcCia Ha
5%?

2. Beruucnure:

5 7 23 9 433 4441
) (5+5) (Cn—25) 6)
3 7
2 1 1, 12,8:0,64+3,05:0,05,
B4zt 1y3-53 R
6 6 1). 2_93.1%).2%
0152 - 122 (0,1+15), &) (1,8 2,3 15).27,
« 0,15—0,15-3; 3) (1% 0,7 — 1,22) : 1%.

3
—§+0,25

3. I[aHLI KOMIIJICKCHBIC UM CJIa:

Zq = 3 + 21,
Zy = 4 — i,
Z3 = 5 + 21,
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Z4=6_3i.

BrinmonauTe nevicTBU:

a)Zl'Zz+Z3'Z4; 6)Z1'Z4+Z2'Z3
B) Zy ' Z3 — Zp " Zg;
Zq, Z2
)2 )2
Z3, Za
)2, 2,

3) |21, 1251, 123, |Z4].

HOpﬂ)IOK BbIIIOJTHCHHU A paﬁoTbI:
BHuMaTenpHO 03HAKOMBTECh C YCJIOBHEM 3aJilaHus.

[Tonb3ysick CBOMMU LIKOJIBHBIMU 3HAHUSAMU (B ClIy4yae 3aTPyAHEHUS BOCIOJIb3YHTECh CIIPABOYHBIMU
MaTepHuajaMu), BHIIOJHUTE 3a1aHUe

3amaume Nel

2 1 2+1 3
3y sk 7y

7 7 7 7

1 1 11 2 2.
33:+4:=0GB+0+(+3)=7+1=7%

2 1 2 1 1 1
H3i-12=6-D+(E-)=2+2=23
5) 7.3_7 . A_74 _T1_7,

12°4 12 3 123 33 9
6)21.32-11,3 13 _13_3

g 3 15 11 511 521 15 645 11
N32+14:=GB+10+((+3) =17+ =173,

3aganue Ne2

IMpumep. Haiitu (8+1):(2-3i).
8+i
Pemenue. [lepenuiem 310 OTHOIIEHUE B BUAE APOOH: P
—ol
YMHOXHUB, €€ YUCIIUTENb U 3HaMeHaTe b Ha 2 + 31 ¥ BBIIOJIHUB BCe MPeoOpa3oBaHUsL, MOTYIHM:
(8+i)(2+3i 134261 .
?( ) = =1+2i
(2-3i)(2+310) 13

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

Kpurepun onenkn:
Ouenka "oTJHMYHO'" BBICTABIACTCA, €CITM padOTa BHITIOJIHEHA B MOJTHOM 00BEME ¢ COOI0IEHUEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BBIYUCIJICHUS.

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

Ouenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM PabOTa BBINOJTHEHA HE TOJHOCTHIO, HO
00BEM BBITTOTHEHHOW YaCTH TAKOB, YTO TMO3BOJISIET MOTYUUTh MPABHIIHHBIC PE3YIbTAThl U BHIBOJIBI;, B X0OJI€
MPOBEJICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM PabOTa BBHITIOJHEHA HE MOJTHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIEIaTh MPABUIHHBIX BHIBO/IOB.
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Tema 1.1 PazBurHe NOHATHSA 0 YHUCTIE

IIpakTu4yeckoe 3ansitue Ne 2
Penienue npuKJIagHBIX 32/1a4 HA NPOLEHTHI

Heanb: OO6OOIUT, W CUCTEMATH3UPOBATh 3HAHMSA, YMEHHUS M HABBIKM TIPH BBITOJHEHUU
IIPOLIEHTHBIX BBIYMCIICHUI

BoinosineHne padoThl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 Bribupats croco0bl pemeHus 3a1a4 npodecCHOHAIBHON JesITeIbHOCTH TPUMEHUTEIHHO K
Pa3IUYHBIM KOHTEKCTaM;

OK 02 Hcnonb30BaTh COBPEMEHHBIE CPECTBA TIOMCKA, aHAJIN3a U UHTEPIPETAluu UH(POPMAINU U
MH(OPMAIIMOHHBIEC TEXHOJIOTHH /TSI BBITOJIHEHUS 33124 MPO(ECCHOHAIBHOM JICSITENbHOCTH;

IIK 1.5 O0OecneuuBaTb KOHTpPOJb, Y4Y€T U peryiaupoBaHue OecriepeOOHON MOCTaBKU

BHGKTpI/I‘ICCKOﬁ OHEpPIUun HOTpe6I/IT€JI$IM C IPUMCHCHHUEM CPCACTB aBTOMAaTU3allun

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

3ananne

1. Hanor Ha noxoasl cocrasiuser 13% ot 3apabotHoii muiatel. [locne ynepxanus Hajiora Ha J0XO/AbI
paboumii MoNy4rs1 32 BBIIOJHEHHYIO padoty 16530 pyoseil. Ckombko pyOJieli COCTaBIsieT CTOMMOCTD
BBINOJIHEHHON paboThI?

2. B uHTepHET- MarasMHe MOXKHO 3aKa3aTh JETalH C JOCTaBKOH, IPU 3TOM CTOMMOCTH JOCTaBKH
cocTaBisieT 7% OT cTouMocTH 3akasa. [Ipennpusrue nenaer 3aka3 aeraneil Ha cymmy 60000py6reit, npu
3TOM moJiydaeT cKuaKy 15% Ha onToBbIil 3aka3. KakoBa OyJneT cTouMOCTh JOCTaBKH 3TOr0 3aKaza?

3. Komuccus 3a mexx6aHkoBCKUi niepeBoJi coctaBisieT 1,5% oT cymmbl iepeBojia, Ho He MeHee 100
pyO6neit. KakoBa OyneT komuccus 3a Mexx0aHKoBCkHi iepeBoj; cyMMbl 50 000 pyOmneit?

4. 25% y4yacTHUKOB KOHKypca Ipo¢eCCHOHAIBLHOIO MacTepcTBa MPOIUIM B MONy(UHAN, U3 HUX
10% oxazanucy B (puHane. CkoJdbKO ObUIO YYaCTHHKOB KOHKYpCa, €Ciau (UHATUCTAMH OKa3aJlucCh &
4eNoBeK?

5. 3a HECBOEBPEMEHHOE BBHIMOJHEHNE JOTOBOPHBIX 0053aTENIbCTB COTPYAHUK JnIaeTcs 25%
MECSYHOT'0 OKJIaJia ¥, KpOME TOT0, 3a KaX/Iblil MPOCPOUEHHBIN Mecsl k mrpady npudasisercs 5%
MecsiuHoro okiaga. Oknan cotpynnuka 20000 pyGeid. B kakoM pa3mepe OH J10JKEH 3alU1aTUTh mTpad
IIPY HApYLIEHUU CPOKOB Ha 5 MecsAueB?

IHopsinok BbINMOJIHEHHs PA0OTHI:

BHuMarenbHO 03HAKOMBTECH C YCIOBHEM 3aJaHUMA.

[Tonb3ysick TOMyYEHHBIMU 3HAHUSAMHU (B ciy4yae 3aTpyJHEHHUS BOCIHOJB3YHTECh CIPABOYHBIMU
MaTepHajiaMH), BHIIOJHHUTE 3aaHue.

OauH TPOIEHT — ASTO OAHA cOoTas A0S 4Yuciaa. MaTeMaTHYeCKUMMH 3HaKaMU OJIMH MPOIEHT
3amuceiBaeTcs Tak: 1%.

Ompenenenre OJHOTO MPOLIEHTA MOXHO 3amucatbh paBeHctBoMm: 1% = 0,01 * a 5%=0,05,
23%=0,23, 130%=1,3 u T.1.
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Kak naittu 1% ot uucna? Pa3 1% 310 ogHa coTtast yacTh, Hajl0 yucio pazaenuts Ha 100. enenue
Ha 100 moxHO 3ameHuTh ymMHOkeHueM Ha 0,01. [Toatomy, uyToObl HaliTh 1% OT JAHHOTO YHCIa, HYKHO
yMHOXkUTh ero Ha 0,01. A ecnu HyxHO HailTh 5% OT 4Kcia, TO YMHOXKaeM JaHHoe yucio Ha 0,05 u T.1.

3adaua: Mara3us 3aKymaeT sHeprocoeperaroniye JaMIibl 1o onToBoi 1exne 110 pyoueit 3a mryky
u npojaet ¢ HareHkoi 30%. Kakoe Hanbompliee 4nciao TakUX JaMIl MOKHO KYyIIMTh B 9TOM Mara3vHe Ha
1200 py6mnei?

Pewenue

1) OmnpenensieM HalleHKY Mara3uHa:

30% =0,3;

110 - 0,3 =33 py0. HalleHKA

2) OmnpenensieM PO3HUYHYIO ICHY JIAMIT:

110 + 33 = 143 py6. po3HUYHAs LIEHA

3) OmnpenernsieM KOJIUYECTBO JIaMIT

1200 : 143 = 8 (ocrt. 56)

Omeem: 8

3adaua: 3a HECBOEBPEMEHHOE BBIMOJHEHUE JOTOBOPHBIX 0053aTE€NbCTB COTPYAHUK JuinaeTcs 25%
MECSIYHOTO OKJIaJIa U, KpOME TOTO, 33 KaXKIbId IPOCPOUYCHHBIN MecsIl K mTpady npudasisercs 5%
MmecstaHoro oknana. Oxman corpynauka 20000 py6ieii. B kakom pa3mepe OH JIOJDKEH 3aIUIaTUTh mrpad
[IPU HAPYIICHUH CPOKOB Ha 5 MecsieB?

Pemenue. 1)IIepBonauanbao mrpad corpyanuka cocranisut 661 20000*0,25=5000 pyouieii.

2)Kaxerii Mecst mrpad yBenuuuBaercs Ha 20000*0,05=1000 pyOiieid, T.K. COTPYAHHK HAPYIIUIT CPOKH
Ha 5 Mecses, To k mrpady nodasst 1000*5=5000 pyoneii.

3)Beruucnum okangarenbHyro cymmy mrpaga 5000+5000=10000 pyO:eii.
Otger. Corpyaunuk Boiruiatut 10000 pyomeil.
®opma npeacTaBjieHUs pe3yJbTaTa: BHITOJHECHHOE 33/1aHHE

Kputepun ouenku:

Ouenka "oTJH4YHO'" BBICTABISETCS, €CITU pabOTa BBHIIOJIHEHA B MOJHOM 00BbEME C COOMIOICHUEM
HEOOXOMMOM TOCIeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIlMCU U BEIYUCIICHUS.

Ounenka ''xopomo" BBICTaBISETCS, €CIM BBIIOJHEHBl TpeOOBaHUS K OIEHKE "OTJIWYHO", HO
JOIYILEHBI 2-3 HEOYETA.

Ouenka '"ya0oBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTATHI U BHIBOJIBI; B X0OJI€
MpOBEJIEHUS pabOThI ObUIH JOMYIIEHBI OIIMOKH.

Ouenka '""Hey/10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJTHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH pabOTHI HE TTO3BOJISAET CAENIATh MPABHIBHBIX BHIBOJIOB.
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Tema 1.1 PazBurTHe NOHATHSA 0 YHCJIE

IIpakTuyeckoe 3ansaTue Ne 3
Pemenne panuoHaJbHbIX YPABHEHUH U CUCTEM YPaBHEHU

Hesab: O600INTL U CHCTEMATU3UPOBATh 3HAHMSI, YMEHHsI yJaIlUXCsl IPU PELICHUH JIMHEWHBIX U
KBaJPATHBIX YPABHEHUW, CUCTEM YPaBHEHUM.

Boinosinenue padorsl cnocodcTByeT OpMUPOBAHUIO:
OK 01 BreiOuparh crnoco0bl pemeHust 3aga4 mpodhecCHOHATBHOW ACSITEIPHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEACTBa IOWCKA, aHAIW3a W HHTEpIpeTanuu HHPOpMAIUU U
nH(OPMAIIMOHHBIC TEXHOJIOTUH JJIsI BEITIOTHEHHMS 32/1a4 MPOPECCHOHATBHOMN JIEITeIbHOCTH;

3ananue
1. PernTh ypaBHEHUS:
a) (x—2)—-5=4—-(5x—-1);
0) Qx+7)Bx—1)—-Gx—1D(x+3)=((x+1)?

x=1 _ 4+2x,
B) 2 3

) —x?+12=0;
1) 10x2 + 5x = 0;
e) 2x2+3x—5=0;
x) 3x2+7x—6=0;
3) x2+4+8x+15=0;
) x*—2x% —8 =0

16—x2

0 =0
x 4,
H) 2925—3 - ;’
xX“=2x 2x—-1 .
M S T
2. Pemmre cuctembl ypaBHEHUH:
3x—y =3, 2x +3y =3,
a){396—2y=0; 0) {5x+6y=9;
x2—y=-=2, xy—x+y=7,
B){2x+y=2; ]?&y+x—y=1&

IHopsinok BbINMOIHEHHs PA0OTHI:

[Tpu pereHnn ypaBHEHUH UCIIONB3YIOTCA CIEAYIONIHE MTpaBUia Ipeodpa3oBaHus  ypaBHEHUH B
PaBHOCHUJIbHBIE:

a) Kakoii- n1ubo uJeH ypaBHEHHMS MOXHO IEPEHECTH W3 OJHOW €ero 4YacTH B JPYI'yl0 ¢
IIPOTUBOIIOJIOKHBIM 3HAKOM;

0) o0e yacTu ypaBHEHHsS MOXHO YMHOXKUTb WJIM Pa3/I€iIUTh HA OJHO TO k€ YHCJIO, OTIMYHOE OT

0.

Kpartkue TeopeTndeckne CBeICHUS:
Pemenune ypaBuenuii |-l crenenu ¢ ogHo# nepeMeHHON
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-b . . .
ax+b=0,(x= —.a# 0) — nunHeitHOe ypaBHeHHE | cTeneHu ¢ OHOM nepeMeHHON

ax? + bx + ¢ = 0 (a # 0) — ypasuenue |l crenenu ¢ oHOl NepeMeHHOIA.
1. Onpenenuts BUJ ypaBHEHUST U CIIOCOO €ro pelieHusl.
2. Ecniu ypaBHeHUE 1poOHO-pallMOHAIBLHOE, TO HAWTH OOIIMI 3HAMEHATEeIb BCeX Ipo0ei, KOTOphIe

BXOJAT B YpaBHCHHC.

3. YMHOXUTH 00€ 4acTH YpaBHECHHUSI Ha OO 3HAMEHATEb.
4. Pemuth Mogy4yEHHOE 1I€JI0€ YpPaBHEHHUE.
5. [IpousBecT NMpoBEpKY KOPHEH, U MCKIIOUUTH T€ U3 HUX, KOTOpbIe 00pallaloT B HYJIb 00Ut

3HaMCHATCJIb.

npobu

Pemim ypaBHeHUS:

a) (Bx+1)? + (4x — 1)%? = (5x — 2)*

PackpoeM ckoOKH, IpUMeHsist pOpMyJIbl COKpaIleHHOro ymHoxkenus (a + b)?u  (a — b)?
9x% 4+ 6x+ 1+ 16x% —8x + 1 = 25x% — 20x + 4
9x%2+6x+14+16x>—8x+1—25x>+20x—4=0

[IpuBeneM Mo J00HbIE WICHBI, TIOTYYUM

18x-2=0
2 1
X=—=-
18 9 .
OtBeT: x = 5~ KOPEHb YpaBHCHHS.
X 7 8
6) = — =
) x-2  x+2  x%-4

PasnosxkuM x? — 4 Ha MHOKHUTENH M [IEPEHeCeM BCE WIeHbl ypaBHEHHs B JIeBYIO yacThb. [IpuBenem

K 00111eMy 3HaMEHaTeNo:
X 7 8

x—-2 x+2 (x-2)(x+2) -
x(x-2)-7(x-2)-8 _

(x=2)(x+2) =0
x%+2x—-7x+14-8 —0

(x+2)(x-2)
x2-5x+6
(x+2)(x-2) -

JpoOb paBHa HYII0, KOTJa €€ YUNCINUTENb PAaBEH HYIIO, @ 3HAMEHATEllb He PaBeH HYJIIO, T.€.
x+2))(x—2)#0=>x#2,x + -2
x*=5x+6=0
D=25-24=1

5+1
X1 = z =3
Xy = T =2
Ho Tak kak x # 2, TO X, = 2 — IIOCTOPOHHUI KOPEHB, CIIEIOBATEIBHO PELICHUEM YPAaBHEHUS
Oyner x; = 3
Oteet: x = 3

(I)opma NpeacTaBJdCHUs pE3yjabTaTa: BEIIIOJTHCHHOC 3aJaHNC

Kpurepun ouenku:
OuneHka "0TJMYHO'" BBICTABISIETCS, €CIIM pab0OTa BHIMOJIHEHA B MIOJTHOM 00BEME C COOIOICHUEM

HeoOXOIMMOM MOCeA0BaTENbHOCTH JEHCTBUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIMCHU U BBIYUCIICHUS.

Ouenka ''Xopouo' BBICTABIISIETCS, €CIM BBITIOJIHEHBI TPEOOBaHUS K OIEHKE "OTIMYHO", HO

JOMYUIEHBI 2-3 HeJloYeTa.
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Ounenka '"ya0BJIeTBOPUTEJIBLHO'" BBICTABISETCA, €CIM pabOTa BBINOJIHEHA HE MOJHOCTBIO, HO
00BEM BBITTOJTHEHHOW YaCTH TaKOB, YTO TIO3BOJISIET TIOJYYUTh MPABHIIbHBIC PE3YJIBTATHl U BHIBOJBI; B XOJIE
poBeIeHUs paObOTHI ObUTH TOMYIIEHbI OLITHOKH.

Ouenka '""Hey/10BJI€TBOPUTEIbHO' BBICTABIIACTCS, €CIM padOTa BBHIOJTHEHA HE MOJTHOCTHIO WIIH
00BEM BBITTOJIHEHHOH YacTH pabOThI HE TIO3BOJISCT CIEaTh MPABUIHHBIX BHIBOIOB.

Tema 1.1 PazBuTHe NOHATHSA 0 YHCJIE

IIpakTnueckoe 3ansaTne Ne 4
Pemenne 3a1a4 Ha cocTaBjieHUe yPaBHEHHM ¢ NPO(eCCHOHAIBHBIM COAEPKAHUEM

Heab: O000IMT, M CHCTEMATU3UPOBATH 3HAHUS, YMEHHUs ydallluXcs IPU PEIICHUH 3a7ad Ha
COCTABJICHUE YPAaBHECHHUM.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BsiOupats criocoObl pemieHus 3a1ad npopecCHOHAIBHON ESTEIbHOCTH MTPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02 Vcnonp3oBaTh COBpEMEHHBIE CPEACTBA MOUCKA, aHAIN3a U UHTEPIPETaluy HHPOPMAIUU U
MH(POPMAIIMOHHBIE TEXHOJIOTHH IS BBITIOIHEHUS 3a/1a4 TPO(PECCHOHATBLHOM 1A TebHOCTH;

I[IK 1.5 O06ecneunBaTh KOHTPOJb, Yy4YeT M pETyJIHpOBaHHE OecrepeOOiHON MOCTaBKU

SHeKTpI/I‘ICCKOﬁ OHCPIun HOTpe6I/ITeJ'I$IM C IPUMCHCHUEM CPCACTB aBTOMATU3alluN

3aganne

Pemmre 3anaun:

1. IlpoBox mnuHOK 135 MeTpoB pa3pe3anu Ha JBE YaCTH TaK, YTO OJHA M3 HUX KOpOYe APYroi B
JBa pasza. Haliiure nnyuHy KaKI0W YaCTH.

2. Nmeercs nBa kabenst pa3HbIX copToB. Macca mepBoro kabenst paBHa 65kr. Jlpyro#, JyinHa
KOTOpOro Ha 3M OoJjblle JUIMHBI MEPBOrO M Macca KaXKIOro MeTpa KOTOPOro Ha 2Kr OOJbIlle Macchl
Ka)KJJ0T0 MeTpa mepBoro kabemns, umeet maccy 120kr. Beruncnure anmuHy Kakaoro kabdems.

3. Ha cxmane umerores nammoukua 60V u 100V. Korna ucnons3osanu 50% mammnouek 60V u 20%
nammnouek 100V, uto cocraBuio B oOmiel ciaoxxkHocTd 390 namriouek, To nammodek 60V ocramock B 3
pa3za 6osbire, veM 100V. Cxoyibko 3HAYAIBHO OBLUTO HA cKiazae Jammodek 60V u 100v?

4. JIByMm snekTpHKaM ObuUTa mopydeHa padora. Bropoit mpuctymnui k paboTe Ha yac mo3ske nepBoro.

” 9 .
‘—Iepe3 3 yaca mocie TOr0, KaK IEPBbIN MMPUCTYIIUIT K pa60Te, UM OCTaJIOCh BBIIIOJIHUTH % BCCHU pa6OTLI.

ITo okoHyaHuM pabOTHI 0KA3al0Ch, YTO KAXKIBIA BHITIOJHIII MOJIOBUHY BCel pabOThl. 3a CKOJIBKO YacoB
KaXKJIbIH, paboTasi OTJEIHHO, MOXKET BHIMIOJHUTH BCIO paboTy?

Ilopsinok BbINOJHEHHS PadOThI:

BauMmaTenbHO 03HAKOMBTECH C YCIOBHEM 3aJaHUS.

[Tonb3ysich TMOMYyYEHHBIMH 3HAHUSAMU (B Cllydae 3aTpyJHEHHUS BOCIOJB3YHTECh CIPaBOYHBIMU
MaTepHuajiaMH), BHIIOJHUTE 3aJaHue.

IToxg aHFC6paI/IquKI/IM MCTOAOM PCHICHHA 3aJad IOHHUMACTCA TaKOH METOJI peuicHus, Koraa

HEW3BECTHBIE BEIMYMHBI HAXOAATCS B PE3ylbTaTe DPEIICHHS YpPAaBHEHUS WM CUCTEMBI ypPaBHEHMIA,
COCTABJICHHBIX 110 YCJIIOBHIO 3a/1a4U.
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[Mlpu pemenun 3amad anreOpaunvdeckKMM METOJOM OCHOBHAsl MBICIHTENbHAS JACSITEIbHOCTD
COCpEI0TauMBaCTCsl Ha MEPBOM d3Talle PEUICHUs 3aJavyd: Ha pa30ope yCIOBUS 3aJayd M COCTABJICHUHU
YpaBHEHU WM HEPABEHCTB IO YCJIOBHIO 3a/1a4H.

BTopeiM »Tanmom SBISIETCS pENICHHUE COCTABJICHHOTO YpPaBHEHHS WM CHCTEMbl YpaBHCHUH,
HEPaBEHCTBA UJIM CUCTEMbI HEPABEHCTB.

TpeTbrM Ba)KHBIM ITAlOM PEHICHUS 3a1a4 SIBJSICTCS IPOBEPKA PEIICHUs 3a1a91, KOTOpask IPOBOIUTCS 10
YCIJIOBHIO 3a/1a4H.

3adaua:

[lepBoiii paGoumnii 3a wac gemaer Ha 10 geraneit Oosbliie, YeM BTOPOW, M BBITIOJNHSET 3aKas,
cocrosmui u3 60 aeraneid, Ha 3 vaca ObICTpee, YeM BTOPOW pabOuWid, BBITIOJHSIONIMN TaKOH ke 3aKas.
CkomnbKo JieTaneii B 9ac Jienaet BTOpoi padbouwmii?

Pewenue:
IlycTh X neraneil B yac enaer BTOpoil pabouuii, Toraa nepsbiil (x+10) neranei.
[Tpon3BOANTEIBHOCTD Bpewms Pabora
. . 60 .
1 pabounii (x+10) meraneii B yac 0 60 neraneit
. . 60 .
2 pabounii X JETaJied B yac - 60 peranent

Taxk kak nepBblif U3rOTABIMBACT Ha 3 Yaca MEHbIIIE, YeM BTOPOM, TO COCTABUM ypaBHEHUE:
60 60 3
x x+10
[Monyuum x=-20 u x=10 (-20 — He TOAXOMT 11O CMBICITY 3aa4H)
10 neraseii B yac AemaeT BTOPO pabOUnid.
Ortser: 10 neranei.

®opma npeacTaBiaeHust pe3yJabTaTa: BHIIOJHEHHOE 3aJaHHe

Kputepun ounenku:

Ouenka "oTJH4YHO'" BBICTABIAETCS, €CITU pabOTa BBHIIOJIHEHA B MOJTHOM 00BbEME C COOMIOIEHUEM
HEOOXOMMOM TOCIeI0BATETLHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIlMCH U BEIYUCIICHUS.

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

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

Ouenka '""Hey10BJIETBOPUTEIBLHO' BBHICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH pabOTHI HE TTO3BOJISAET CAENIATh MPABHIbHBIX BHIBOJIOB.

Tema 1.1 PazBuTHe NOHATHSA O YUCJIE

IIpakTuyeckoe 3ansaTHe Ne 5
Pemenne panoHanbHbIX HEPAaBEHCTB

Heanb: IIoBTOpPUTH W 3aKpeNUTh 3HAHHS M YMEHHUS YYAIUXCS IMPHU PEIICHUH PaldOHATBHBIX
HEPaBEHCTB.

BoinosineHnue padorsl cnocodcTByeT GopMHUPOBAHUIO:
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OK 01 Beibuparh cmocoObl perieHust 3aaad MNpo(hecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM;

OK 02 Hcnonp3oBaTh COBPEMEHHBIE CPEICTBA IOWCKA, aHAIM3a M HMHTEPIpETanud HH()OpMaIUu H
MH(OPMAIIMOHHBIE TEXHOJIOTHH /ISl BBITTOJIHEHUS 33124 MPO(ECCHOHAIBHOM JIESITENbHOCTH;

3aganue

Pemmth HCpaBCHCTBA:

1) 3x—(2x—7) <3(1+x); 2) x+=2>3;
5 x’+x—-6<0; 6) x2+3x+2>0;
7) x%<0,25; 8) 4-—x?<0;
9) x%2—-8x>0; 10) x2 + 24x < 0;
11) x> —6x +9 < 0; 12) 25x% —10x + 1 > 0;
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%2(x + 7)(x — 5)8(x + 8)3 < 0;
x+3 . (x+4)(x+7) .
19) 22 <0; 20) &) 5
(x—2)(x+4)2 +x)(x—3)

2
21) <0 22) & <0

7x—x2 (x-1)2

IMopsinok BHINOJIHEHHST PadOTHI:

[Tpu penreHnn HEPABEHCTB HCIIOJIB3YIOTCS CICIYIONINE MpaBuia MPeoOpa3oBaHusl  HEPABEHCTB B
PaBHOCHUJIBHBIC!

a) KakoW- MO0 UIEH HEpaBEHCTBA MOXKHO MEPEHECTH W3 OJHOW ero 4YacTH B JpPYIyl0 ¢
MMPOTUBOIIOJIOKHBIM 3HAKOM, OCTABHUB IIPU 5TOM 0e3 N3MEHEHHs 3HaAK HCEPAaBCHCTBA,

6) 066 YaCTH HCPABCHCTBA MOXHO YMHOXWUTH WJIW Pa3ACIMTb Ha OAHO TO XKC IMOJIOXUTCIBHOC
YHnCJIO, OCTABUB ITPpHU 3TOM 0e3 U3MEHEHNS 3HAK HEPAaBCHCTBA,;

B) 00€ YacTH HEPaBEHCTBA MOKHO YMHOKUTH WJIM Pa3/IeNIATh HA OMHO U TO K€ OTPHIATEIBHOE YHUCIIO,
HU3MCHHB IIpU 3TOM 3HAK HCPABCHCTBA HA HpOTPIBOHOJ'IO)KHBIfI
[Ipu pemieHnu CUCTEM HEPABEHCTB HY)KHO PEIIUTH KaX/10€ U3 HUX U BBIOpaTh 00Ilee peleHue.

Pemnm HepaBeHCTBa.

7x—1 2x—5 7
1. 5x —+—>—
2 5 10

[TepeneceM Bce 4jieHBI B JIEBYIO YacTh M MPHUBEACM K 00IIEeMY 3HaAMEHATENI0. OO 3HAMEHATENb
10; Tak kak 3HaMEHaTellb HE COJEPKUT TEPEeMEHHOH, TO B JalbHEHIIeM ero MOXXHO He MHCcaTh
(omycTUTB).

50x —5(7x —1)+2(2x—-5)—-7>0

50x —35x +5+4x—-10—-7>0

19x—-12>0
12

x> —
19

19

12
OTtBeT: X € (—; oo)
19
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2.5x — 2 — 3x% > 0 - kBaZ[paTHOE HEPABEHCTBO YMHOKUM Ha (—1)
3x2—-5x+2<0
Haiinem KopHU ypaBHEHUS:
3x2-5x+2=0
D=25-24=1

5+1
x;=—=1
1 6
o =51 2
27 6 T3

I'papuxom ¢pyukiuu 3x2 — 5x + 2 = 0 sBnsercs mapabona (puc.2), BETBM KOTOPOHl HampaBlIeHbI
2
BBEPX, @ TOUKH MepeceucHus mapabosbl u ocu OXstox; = 1ux, = 3
N300pa3uM reoMeTpu4ecKu:

Tak kak MBI perraeM HEPaBEHCTBO 3x2_5x+2<0, TO PEIICHHEM HEPaBEHCTBA OYICT MPOMEKYTOK
2
(uHTEpBAN) X € (5; 1)

2
OTBeT: x € (5; 1)
®opma npeacTaBlieHUsl pe3yJbTaTa: BHIIIOTHCHHOS 33/ 1aHHC.

Kputepun ouenku:

Ouenka "oTJHM4YHO'" BBICTABIISCTCSA, €CIIM Pa0d0Ta BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOII0IeHUEM
HEOOXOMMOM TOCIeI0BaTeILHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIlMCH U BEIYUCIICHUS.

Ouenka ''Xopouio'" BBICTABISETCSA, €CITU BBITIOJHEHBI TPEOOBaHUS K OIEHKE "OTJIMYHO", HO
JOIYILEHBI 2-3 HENOYETA.

Ouenka '"yaoBJIeTBOPUTEJIBHO'" BBICTABIACTCS, €CIM paboTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTAThI U BHIBOJBI; B X0O/I€
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ouenka '""Hey10BJIETBOPUTEILHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH pabOThI HE MTO3BOJISAET CAENIATh MPABHIbHBIX BHIBOJIOB.

Tema 1.2 ®yHKkuun u rpapuku

IIpakTHyeckoe 3anaTHE N6
HccnenoBanue pynknmnii. CBoiicTBa THHEHON, KBAAPATHYHOH, KyCOYHO-THHEHHOH H
APOOHO-THHEeHHOH QyHKIUH

Hesas: CucreMaTH3UpoBaTh 3HAHMA ydyaluxcs, GOPMHUPOBATH HABBIKU HCCIIEOBaHUS (DYHKIIUH.

Boinosinenue padorsl cnocodcTByeT GOpMUPOBAHUIO:

OK 01 Bsibupats crioco6sl pereHus 3aaa4d npohecCHOHATBHON JASITEIbHOCTH MPUMEHHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM;

OK 02 Hcnonb30BaTh COBPEMEHHBIE CPECTBA MOMCKA, aHAIN3a U UHTEpIpeTalui HHPOpMaIy U
MH(OPMAIMOHHbIE TEXHOJIOTHH IS BBIMOJIHEHUS 3a/1a4 TPO(pECCUOHATILHOM 1A TeIbHOCTH;
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OK 03. IlmanupoBaTh U peaqu30BBIBATH COOCTBEHHOE MPOPECCHOHATIBHOE U JIMYHOCTHOE
pa3BUTHE, IPEANPUHUMATEILCKYIO AESITEIbHOCTh B MPOPECCUOHANBHOMN cepe, UCI0Nb30BaTh 3HAHUS T10
MPaBOBOM U (PMHAHCOBOM IrPAMOTHOCTHU B PA3IMYHBIX )KH3HEHHBIX CUTYAIIHSIX

OK 04 D¢ddexTnBHO B3aUMOACHCTBOBATh U pa0d0TaTh B KOJIJIEKTUBE M KOMAH/JIC,

IIK 1.5 OO6ecneynBaTh KOHTPOJIb, YYET | PEryJHpoBaHHE OecrepeOOWHONW TMOCTaBKU

BHGKTpH‘IeCKOﬁ SHCPIUuun HOTpGGI/ITeJISIM C IPUMCHCHHUEM CPCACTB aBTOMAaTU3allun

3amanue
1. DnekTpuKy HEOOXOIUMO MTPOBEPUTH XaPAKTEPUCTUKU HAMPSHKCHUS B PA3HBIX PEKUMAX PaOOTHI
SHEPrOCHCTEMBI, PE/ICTABICHHON 3aBUCUMOCTBIO:
f(x) =2x? —-3x+1,
rjae X oOo3HavyaeT pabouue mapaMeTpbl HArpy3ku (Hampumep, MOIIHOCTh moTpedsieHus). Tpedyercs
BBIYHCIIUTH HAMPSKCHUE B XapaKTEPHBIX TOYKAX PEKUMOB PAOOTHI:
— 1pu xosocToM xoze (x; = 0)
— IPU HOMUHAIBHOU Harpyske (x, = 2)
— TIpU aBapUHHOM CHIDKCHHMHU Harpy3ku (x; = —1)

2. DNEKTPUKY HYXHO OINPEACIUTh OOJACTH JOMYCTHMBIX 3HAYCHHWH BXOJHBIX CHUTHAJIOB JUISA

CIIEIYIOIIUX 3JIEKTPOHHBIX OJIOKOB:
. 6
a) QOWIBTPYIOUIUI JIEMEHTY = peReps
0) Perynsatop HanpsokeHUs: y = Pt
B) IIpeobpasoBarenb 4acToTh:y = VX2 — 3x + 2;
r) UYyBCTBHUTEIBHOCTH JeTeKTOpa: y = VX2 + 4x — 12;
1

I[) bnok 3alIUTEI OT KOPOTKOI'O 3aMBIKaAHUA: Y = ﬁ’
x2—

5 . , 3
e) Bxomnoit punbTp ycTpoiicTBa: y = P

3. Hccnenyiite GyHKINN Ha YETHOCTS:

a) y =x? +2x* + 1; 0) y =2x7 —4x3 + x;
B) y =5 —3x53; r) y =2%+27%,
1) y = 2% —27%: _ —3x2+1,
X e) g 1—5x4 ’ 3
) Y=o 3) y =3x°—2x° + 4x + 3.

4. Uccnenyiite GpyHKuNH, 3aaHHbIE TPAQUUYECKH, HA YETHOCTD!
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IMopsinok BbINOJIHEHUS PadOTHI:

1) Haiigure obnacts onpenenenus GyHKINN.

Jis HaxoXIeHHs MPOMEKYTKOB 3HAKOMOCTOSHCTBA HAWTE TOYKH IEpPECeUeHUss C OChI0
abcuuce, pemuB ypaBHeHne y=0. HalinmeHHble KOpHH paccTaBbTe Ha ocu OX B MOPSJIKE BO3pACTaHUS U
HaWAUTE 3HAK PYHKIIMH HA KaXJI0M M3 OJy4YEHHBIX HHTEPBAIOB. 3alUIINTE PE3yIbTaT.

2) Haiinure oGnacth onpenenenus GQyHKIuu. Y 0eaAuTech, 4TO0 OHa CUMMETPUYHA.

1.3amenute aprymeHT QyHKIUH X Ha "-x". IloxmcraBpTe O3TOT aprymMeHT B
(GYHKIIMOHAJIBHOE BBIpAXKEHHE.

2.Y1pocTuTe BhIpakeHuUe.

3.Takum 00pa3oMm, BBl TIOJTYUYWIH OJHY M Ty kK€ (DYHKIIHIO, 3alMCAHHYIO JIJIS apTyMEHTOB
"x"u"-x". ITocmoTpuTe Ha ABE ITH 3alIUCH.

Ecmn y(-x) = y(x), TO 3TO yeTHas QyHKIUS.

Ecmu y(-X) =- y(X), TO 9T0 HeueTHast GYHKIIKS.

Ecnu ke mpo (yHKIMIO HENb3s CKaszaTh, uTo Y(-X)=y(X) win y(-X)=-y(X), TO MO CBOWCTBY
YETHOCTH 3T0 PyHKIMS 0011ero Buaa. To ecTh, OHA HE SBJISIETCS HU YETHOM, HU HEYETHOM.

4 .3anumure celaHHbIe BAMH BBIBOJIBI.

3) Haiinute obnacte ompeneneHuss QYHKIMU W HYTU (QYHKIMH, €CId OHU ecTh. Mccrmemyiite
(GYHKIIIO HA MOHOTOHHOCTh Ha TIOJYYCHHBIX HHTEPBAJIAX.

Oynkius F(X) Ha3piBaeTcs Bo3pacTaroleit Ha oTpeske [a,b] , ecnu i mo0bIX IBYX TOYEK X1 U
X2 u3 [a,b] cmpasemnuBo HepaBeHcTBO F(X1)<F(X2) , KOorma Xi< Xj.

Oyukius F(X) HaspiBaeTcs yObIBaroleit Ha otpeske [a,0] , ecnu miist MFOOBIX IBYX TOYEK X1 U
X2 u3 [a,b] cnpaBemmuBo HepaBencTBo F(X1)>F(X2), Korma xi< Xj .

x%-1

Uccnenosars Gpynkuuio f(x) =

X
Permenune

O6nacts onpenenenus pyaxuuu D (f) = (—o0;0) U (0; +00).
(=x)2 -1 «x%2-1 x? -1
flen ===t e — o f)

f(=x) = —f(x) => bynkuus fzx) ﬂBnﬁeTc;JIC{equHoﬁ. *
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dopma npeacTaBieHUs pe3yJbTaTa: BHIIIOJIHEHHOE 331aHHE.

Kpurepum ouenku:

OuneHka "0TJMYHO" BBICTABISICTCS, €CIIH pa0b0OTa BHIMOJIHEHA B MIOJTHOM 00BEME C COOIIOICHUEM
HEe0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka ''Xxopomo' BBICTABIISICTCS, €CJIM BBIIIOJIHEHBI TPEeOOBaHUS K OIGHKE "OTIWYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka '"yI0BJIETBOPUTEIBHO' BBICTABIISICTCS, €CIM padOTa BBINIOJIHEHA HE TOJHOCTBHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TAKOB, YTO MO3BOJISIET MMOJIYYUTh MTPABWIIBHBIE PE3YJIbTATHI M BHIBOJIBI; B X0OJI€
MpOBeACHUS PAaOOThI OBUIH TOTYIIEHBI OITUOKH.

OuneHka '""Hey/10BJIETBOPHUTEIBHO' BBICTABIISICTCS, €CITU padOTa BBHIMOJHEHA HE MOJHOCTBIO WIIN
00BEM BBINIOJIHEHHOM YacTH paboThl HE TIO3BOJISET ClIeaTh MPaBUIbHBIX BHIBO/IOB.

Tema 1.2 ®ynkuuu u rpadpukn

IIpakTHyeckoe 3ansaTHe Ne7
IlocTrpoenue u yreHue rpaguKoB PyHKIUH

Hess: CucreMaTH3UpOBaTh 3HAHUS yJalIuXcs, JOPMHUPOBATH HABBIKM UCCIEIOBAHUS (DYHKIUHA 1
MOCTPOEHUSI IpauKOB, UCCIIEAOBAHUS IPA(UKOB MPOU3BOACTBEHHBIX ITPOLECCOB.

Boinosinenue padorsl cnocodcTByeT opMUPOBAHUIO:
OK 01 BeiOupars cnocoObl pemieHust 3aaad MpophecCUOHAIBHONW AESTENbHOCTH HPUMEHMTENBHO K
Pa3IMYHbIM KOHTEKCTaM;
OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEJCTBA IOMCKA, aHajaM3a M HMHTEpIpeTalud HH(QOpManuu u
MH(OPMALIOHHBIE TEXHOJIOTUH JJIs1 BBIIOJTHEHMS 3a/1a4 MPOPECCUOHANBHOMN A€ATEeIbHOCTH;
OK 03. TInaHupoBaTh M peaqu30BBIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE M JMYHOCTHOE PAa3BHUTHE,
MpeNNPUHUMATEILCKYIO JESTENIbHOCTh B MPOQecCUOHANBbHOM cdepe, UCIO0Nb30BaTh 3HAHUS 110 IPaBOBOM
1 (MHAHCOBOM IPAMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYalUAX
OK 04 D¢} dexTuBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHUBE U KOMAH/IE.
IIK 1.5 OOecneunBath KOHTPOJb, Y4€T U pPEryJupoBaHuEe OecriepeOOilHONW MOCTaBKHU AJIEKTPUUYECKON

OHEPIUn HOTpe6I/ITeJ'I$IM C IPUMCHCHUECM CPCACTB aBTOMATHU3allun

3amanne
1. Cuia Toka B IMPOBOAHUKE B 3aBUCUMOCTHU OT BPEMCHU MCHACTCA 10 3aKOHY:
I(t) =t> -8t +17.
IToctpoiite rpaduk H3MEHEHUs CWIbl TOKa. B Kakoi MOMEHT BpeMEHH CHila Toka Oblia
MHUHHMMaJIBHOW? B Kakoll MpOMEKyTOK BpEMEHH CUJjla TOKa Bo3pacTayia?
2. IlpumeHsist reoMeTpHUECKUe MPeoOpa3oBaHmsl, HOCTPOTe TpapuKy PyHKIIHIA:
a) y=(x—5)?%+1;
6)y=I(x+1)°+1];
1
B) Yy = — Tt 3;

rny=

|x|+2

IHopsiiok BhINOJIHEHHS PA0OTHI
Jns  mocTpoeHuss TpaduKOB  BOCIOJB3YHTECh  T'€OMETPHUUECKUMH  MPeoOpa3oBaHUSMU:
CUMMETPUYHOE OTOOpa)keHHe TIpaUKOB OTHOCHUTEIBHO OCEH KOOpAMHAT, MapauleNbHBIA IEepPeHoC
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rpaduKoOB, CXKaTUE U PACTSHKEHUE.

[octpouts rpaduk pynxuuu y = (x + 3)2 + 4.

3a 0cHOBY BO3bMEM Irpaduk y = x2 (puc. 1).

3arem crpoum rpaduk y = (x + 3)? myrém napamiensHoro nepenoca rpaguka ieo(puc.2).
Crpoum rpadux y = (x + 3)? + 4 napajiIesbHbIM IIEPEHOCOM rpaduka BBepx (puc.3).

§ P 4
1

Puc. 1 Puc. 2 Puc. 3
dopma npeacTaBiIeHUsI Pe3yJabTaTa: BHITOJHCHHOE 3a/[aHHCE.

Kpurepum ouenku:

OneHka "0TJMYHO'" BBICTABISICTCS, €CITH pa0d0OTa BHIMIOJIHEHA B TIOJTHOM 00BEME C COOJIOICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBHIMIOJHEHBI BCE
3aUCH ¥ BBIYUCIICHUSI.

Ounenka ''xopomo" BBICTABISETCS, €CIU BBIIOJHEHBl TPeOOBaHUSA K OLICEHKE "OTIWYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

OuneHka '"yI0BIeTBOPUTEIbHO' BBICTABISICTCS, €CIM pabdOTa BBITOJIHEHA HE TIOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISET MOJIYYUTh MPABUIIbHBIC PE3YIbTAThl U BBIBOJBL; B XOJI€
MpOBEICHUS paObOTHI OBUTH JTOMYIIEHBI OITHOKH.

OuneHka '""Hey/10BJIETBOPUTEIBHO' BBICTABISAETCS, €CITU pabOTa BBHINOJIHEHA HE MOJHOCTBIO WU
00BEM BBITIOTHEHHOM YacTH pabOThI HE MTO3BOJISAET CAENIATh MPABHIbHBIX BHIBOJIOB.

Tema 1.3 KopHu, creneHu u jorapugmsl

IIpakTHyeckoe 3ansaTHE Ne§
Pemienue MppanuoHaJbHbIX YPAaBHEHHH

Heab: OG00MNTE, 3aKpEeNUTh U CUCTEMATU3UPOBATh 3HAHUA YydaluXcs, (GOpMUPOBATH HABBIKH
pelIeHNs pa3IMYHbIX BUIOB HPPALMOHAIBHBIX YPaBHEHUH.

BbinosiHeHue pa6oTsl cnocodcTBYeT (JOPMUPOBAHUIO:

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

OK 02 Hcnonb30BaTh COBpEMEHHbIE CPECTBA TIOMCKA, aHAJIM3a U UHTEPIPETaluu UH(POPMAIUU U
nH(OPMaLIMOHHBIE TEXHOJIOTUH JJIs BHIIOJHEHUS 3a/1a4 PpOo(eCCUOHATBbHON JesITeIbHOCTH;

OK 04 D¢ddexTuBHO B3auMOIEHCTBOBATh U pabOTATh B KOJIJICKTUBE M KOMaHIe

I[IK 1.5 Oo0GecneunBaTh KOHTPOJb, YYE€T M peryiupoBaHue OecriepeOOWHON MOCTaBKU
JIEKTPUUYECKON YHEPTUU NMOTPEOUTENSIM C IPUMEHEHHEM CPEJICTB aBTOMATU3AINH

3ananne
DNEeKTPUKy HEO0OXOAMMO OTKaTuOpOBAaTh MPUOOPHI KOHTPOJISI COCTOSIHUS AJIEKTPOCETH, DPEIIUB
ypaBHEHUS:

1) Va—1=4
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2) V3x+7+4=0;
3) 7—Vx+2=4
4) V16x2 + 16x + 29 = 5;

3| x+2
5) \/ 5x422 -1

6) V2x —4—+Vx+5=1;

7) V5+Vx+3=3;

8) V2x +1++x—3=2Vx.

ITopsinok BbINOJIHEHHS PadOTHI

1) IIpu BO3BeneHUM ypaBHEHMsS B YETHYIO CTEHECHb IOJY4YaeTCs YPaBHEHUE, SIBIISIOLIEECS
CIIEICTBUEM MCXOAHOTO. [103TOMY BO3MOXHO NOSIBIEHHE NOCTOPOHHUX PELICHUI ypaBHEHMs, HO HE
BO3MOKHa moTepsi KopHell. [IpuunHa npuoOpereHust KOpHEH COCTOMT B TOM, YTO IPH BO3BEJICHHUU B
YETHYIO CTEIE€Hb YMCEJI, PaBHbBIX 110 a0COIIOTHOM BEJNIMYMHE, HO Pa3HBIX IO 3HAKY, [OJIY4aeTcs OAUH U
TOT € pe3yybTar.

Tak kKak MOTYT MOSBUTHCSI TIOCTOPOHHUE KOPHH, TO HEOOXOIUMO JeNaTh MPOBEPKY, IMOACTABIISA
HallleHHble 3HAYEHUs HEM3BECTHOH TOJNBKO B IE€pPBOHAYAIbHOE YpaBHEHHE, a HE B KaKue-TO
IIPOMEKYTOUHBIE.

2) [Ipu pemieHMH MppalMOHAIBHBIX YPaBHEHHH IOJIE3HO Iepe]l BO3BEACHUEM 00enx uyacTel
YpaBHEHHUS B HEKOTOPYIO CTEIEHb "YyeAUHUTD pajuKan'.

Pemmmte ypaBuenue V5x — 8 = 4.
Urto0b1 n30aBUTHCS OT KOPHS, BO3BEEM 00€ YacTH YpaBHEHUS B KBA/IPAT:
(V5x—8) =42
5x —8=16
5x =16+ 8
S5x = 24
24

X=?

x = 4,8.
(I)opMa npeacTraBJdCeHUs pe3yjabTaTa: BbIIIOJTHCHHLIC 3aJaHUA.

Kpurepun onenkn:

Ouenka "oTJM4YHO'" BBICTABISACTCSA, €CIIM PadOTa BHITIOJIHEHA B MOJTHOM 00BEME ¢ COOI0IEHUEM
HE0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBINIOJIHEHBI BCe
3aIMCU U BEIYUCIICHUS.

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

Ouenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM Pab0Ta BBINOIHEHA HE TOTHOCTHIO, HO
00BEM BBITTOTHEHHOW YaCTH TAKOB, YTO TMO3BOJISIET MOMYUYNUTh MIPABMIIHHBIC PE3YIIHTAThI U BHIBOJIBI, B X0OJI€
MPOBEJICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM PabOTa BBHITIOJHEHA HE MOJTHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPABUIHHBIX BHIBOIOB.

Tema 1.3 KopHu, cTeneHu u 1orapugpmsl
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IIpakTnueckoe 3ansaTne Ne9
IIpeoGpa3zoBanus BbIPaKeHUI, COAEPHKAIMX CTENEHH U PATMKAIBI

Hesab: O000MMTE, 3aKPENIUTh U CUCTEMATU3UPOBATh 3HAHMS YUYAIIUXCS MPHU PEIICHUH 3aJaHUM 110
peoOpa3oBaHUIO BBIPAKEHUH, COJEpXKAIIUX CTENEHW M paJuKaibl. PaccMOTpeTh MX NpUMEHEHHE B
MPUKIAIHBIX (OopMyIIax

BoinosineHne padoThl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 Bribupats crocoObl pemeHus 3a1a4 npoeCCHOHATBHON AEATEIbHOCTH PUMEHHUTEIBHO K
Pas3IUYHBIM KOHTEKCTAM;

OK 04 D¢ dexTrBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJUICKTUBE U KOMAH/IE;

I[IK 1.5 O06ecneunBaTh KOHTPOJb, Yy4YeT M pEryIHpoBaHue OecrnepeOOiHON MOCTaBKU

BHGKTpH‘IeCKOﬁ SHCPIUuun HOTpGGI/ITeJISIM C IIPUMCHCHHUEM CPCACTB aBTOMAaTU3allun

3aganue

1. Brruncinure:

6) V24-9; B) V4827
r) V54-24; n) V75 - 45;
e) m; K) m;

2. [IpencraBbTe BBIpaJCHHE B BHAE CTEIEHH W HAWIUTE €ro 3HAYCHHE MPH JAHHOM 3HAYCHHUH
MEPEMEHHOM:
5.,—8 -9
a-a p _ 1 ]
a) — - mpua =6 0) S mpup=17;
L 1 -3y2, 1 _
B) o= PMb =2 r) () = mput=0,1.

1. M3BecTHO, YTO JMAMETpP CTEPXKHA-NOABECKM W3 apmarypHod cramu d, =3cm. Onpenenute
2
TpeOyeMyIo IIONIAlb CEUEHUs CTEPKHA Ay, (CM”), ecn TUaMeTp 3anaercs 1o popmyie

4-4,,
d,, =,[—— . 3HaueHue 7 BO3bMHUTE PaBHOE 3.
V/d
2. Tlepuon momypacmaza BemniectBa paBeH 140 cyrok. CKonbKo BemecTBa octanercst yepes 10 jer, eciu
€ro HayaJlbHas Macca paBHa 8r?

3. KonM4ecTBO TEMIOTHI, BBIIEAIEMOE MPOBOJHUKOM C TOKOM, BbIUHCHsAeTcs 1o Gopmyne: Q = % - Rt.
Haiinure cumy Toka (B Amnepax), ecmn Q = 720 /x, R=90mM, t =5c.

IHopsiiok BhINOJIHEHHS Pa0OTHI

BoinecuTe 3HaK MUHYC U3 Ipou3BeAeHUA. Bocnonb3yiiTech CBONCTBOM CTENEHHU C OTPULIATEIbHBIM
MoKasareieM. YTHoTpeOuTe CBOWMCTBO BOCIPOU3BEACHMSI BO BTOPYIO cTemeHb. J[s okoHYaTenabHOro
YIPOULIEHUsI 3TOr0 MIpUMeEpa BOCIOJIB3YHTECh IMPAaBUIOM YMHOXKEHHUS JapoOeil. B mocnmennem 1mare
BOCIIOJIb3YITECH JIEJIEHUEM CTEeTEeHEN ¢ OJIMHAKOBBIM ITOKa3aTesIeM.

B sTOM ciydae HamO0 HMPUMEHHT CBOWCTBO CTENEHEW C OTpHUIATENbHBIM MoKaszareraeM. UToObl
pasrpy3uTh MOJIYYCHHYIO ApoOb, HAJ0 MpeodpazoBarth 3Ty ApoOs B aeneHue. [IpuBectu apods k 001memy
3HaMEHATeNI0 U MPOU3BECTH CIOXKEHUE JIpoOel ¢ oOummM 3HameHareneM. [locneaHuM marom caenaTth
COKpalIeHHE.

Omnpenenute MNOpAIOK JeHcTBUA. BblpaxeHue B MepBoH CKOOKe MNpUBEAUTE K o0OLIeMy
3HAMEHATENI0, B YHUCIHTENE CJAeJaiiTe TPYNMUPOBKY M BBIHECHTE OOIIMA MHOXHUTENIb 32 CKOOKY.
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BeimonnuTe neneHue, cokparute Ha oOmuil MHOXKUTeNb. [locnennee aelicTBue — cioxkeHue Apodeit ¢
OJIMHAKOBBIMM 3HaMeHaTelsIMU. [IpuBeanuTe monoOHbIE cllaraeMsle.

1) Vupoctuts Belpakenne: (x°)°(x*))y°  xy’z’
x2y3 X10y10217
Brauane Haji0 MpoOBECTH PACKPBITHE CKOOOK, JUISl 5TOTO BOCIIOIB3YeMCSI CBOWCTBOM CTEIICHEH.

((-3)6) .(42) . 6-3

X X _ _ _ -12_3 _-3_-5,-10_

_ _ Y 70y 510,747 _ 7 1ayS g Sy 10
X

BOCHOHB3yeMCH CBOMCTBOM CTEIIEHEH C OTpULATCIIBHBIM I10OKAa3aTCIICM.
3
=) 1

2 3. 510
x x*y°z

OtBer: »° 1
xlz x3y5ZlO
2) VIIPOCTUTE BBIpaKEHHE
Jx +1 . 1
xx+x+x 2 Jx

Pemenne. Beenem 0003HaueHne a=+x , Torgax=x)2=a’, xJx=aa=a° .

®dopmyna U3 yCcIOBHs 331a4U TOCTIE 3aMEHbI OYAET BBITISAIETh TaK: atl 1 |
3 2 . 4
a +a +a a —a

3amMeTuM, 4To a4-a=a(a3-13)=a(a- 1 )(a2+a+1) .
Torma a+1 | 1 __a+l _a(a—l)(a2+a+l)
a®+a*+a a*-a a(@®+a+1) 1

=(a+)(a-1)=a®-1.

BepnewMmcs k 3ameHe: a’-1=x-1.
Oteert: x-1.

(I)opMa npeacTraBjJdceHus pe3yjabTaTa: BhIIIOJTHECHHOC 3a/IlaHNE

Kpurepun onenkn:

Ouenka "oTJM4YHO'" BBICTABISAETCA, €CIIM PadOTa BHITIOJIHEHA B MOJTHOM 00BEME C COOII0IEHUEM
HEOoOXOIMMOM TOCTENOBATENbHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIIMCH U BBIYUCIICHUS.

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

Ouenka '"yI0BJIeTBOPUTENbHO'" BBICTABISETCSA, €CIM paboTa BBHINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJTHEHHOM YaCTH TAKOB, YTO MO3BOJISIET MOJMYUUTh MPABWIBHBIE PE3YJIbTAThl U BHIBOJIBI; B X0J1€
MpOBe/IeHUs pabOTH! ObUTH TOMYIEHbI OLIHOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CJIM PabOTa BBHIMIOJHEHA HE MOJTHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIeaTh MPaBUIHHBIX BHIBO/IOB.
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Tema 1.3 KopHu, cTeneHu u 1orapumsol

IIpakTnyeckoe 3ansaTue Nel0
Pemrenue noka3sarejibHbIX YPaBHEHU

Heanb: O0OOMNTD, 3aKpEeNUTh U CHUCTEMATHU3UPOBATh 3HAHHS YUYAIIUXCS MO METOAaM peIIeHUs
MOKa3aTeJIbHBIX YpaBHEHUN. PaccMOTpeTh mpUMeHeHHe TT0Ka3aTeNbHbIX (YHKIUH.

BrinosiHeHue padoThl cnoco0cTBYET (POPMUPOBAHMIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad MNpo(hecCHOHAIBHONW JAEATEIBHOCTH NPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA IOWCKA, aHAJIM3a M HMHTEPIPETAuH HH()OpMAIUH H
MH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIs BBITTOJHEHUS 33124 MPO(ECCHOHATBHON e TEIbHOCTH;
OK 04 DddexTrBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.

3aganue
1. Pewmuth ypaBHEeHHUS:
1\* x
a) (3) = 1; 6) 0,5% = 0,125;
1 1
B) 4XZE; r) 7x=£;
x) 10* = 3/1000; e) 0,3* = %/0,0081;
x_ 1 . 1\* _ .
®) 5% = 7= 3) (E) = 25v5;
u) 251 =4, k) 0,4*75% = 0,161/0,4;
2—Xx
1) 531 =02 w (3)  =8VZ;
ez l 2x+3. l 4x-7 _ Lx-3.
) 3 - (3) ’ 0) (6) =675
3x+7
p) 2 (1) _7.
m 3% —3¥*t3 = -78; (1)3ZC+8
= = 49;
7
C) 52x—1 _ 52x—3 — 4_ 8' (E)Sx—l + (E)Sx — i
,0; T) . . =3

h
2. JlaBiieHHe BO3/yXa U3MEHSETCS B 3aBHCHMOCTH OT BBICOTHI 110 3akoHy p(h) = 2. Ha kakoii BbICOTE
JaBJeHue Bo3yxa paBHo 12811a?
3. KonuuecTBo TEMmIOTHI, BBIEIAEMOE MIPOBOJHUKOM C TOKOM, BhIMHUCIsAeTcs 1o gopmyne: Q = [%-
Rt. Haiigute cuny Toka (B AMmepax), ecnmu Q = 432 Ik, R=80mM, t =6c.

IHopsinok BbINMOJIHEHHs PA0OTHI:
OGe yacTH ypaBHEHHS TIPUBOAMM K OJHOMY OCHOBaHMIO: a'™® =a
cremyromiee cBoiictBo: (a'™ =a®™) < (f(x)=d(x)).

*® | rae. 3arem ucnonbzyem

Pemmre ypaBHeHne: (12-05. [51-0,001-

Pemenue: [IpeoOpazyem ypaBHeHHE K BULY: a'® =a®™ .
022050105 _013 5 02+ ~05+05 _013 5,00+ — 03

3aTeM periaeM ypaBHEHHUE: 12 =3=x, =3 ,x, =3
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®opma npeacTaBieHUs pe3yJbTaTa: BbIIIOJIHEHHOE 3a/1aHNE

Kputepun onenku:

Ouenka "0oTJIMYHO" BBICTABIACTCA, €CIIM padOTa BBHITOJHEHA B ITOJTHOM 00BbEME C COOI0ICHUEM
HEO0OXOIUMOM TIOCTIEOBATEIIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alMCH U BBEIYMCIICHHA.

Ounenka ''xopowio'" BBICTaBIISETCS, €CIM BBINOJHEHbI TPeOOBaHHS K OLEHKE "OTIWYHO", HO
JONYIIEHBI 2-3 HeJoYeTa.

Ounenka '"yI0B/IeTBOPUTEIbHO' BBICTABISCTCS, €CIIM pabdoOTa BBIIOJHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJTHEHHOW YaCTH TaKOB, YTO MO3BOJISIET TIOJYYUTh IMPABHIIBHBIC PE3YJIBTATHl U BHIBOJBI; B XOJI€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka '""Hey/0B/I€TBOPUTEIbHO' BBICTABIIACTCS, €CIM padOTa BBHIOJTHEHA HE MOJTHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 1.3 Kopnu, crenenn u jjorapupmol

[paxkTnyeckoe 3ansitue Nell
Pemenue noka3areibHbIX HEPABEHCTB

Heanb: OOGOOMHUTH, 3aKpEeNUTh M CHUCTEMATHU3UPOBATh 3HAHUS YUYAIIUXCS MO METOAaM peIIeHUs
[I0Ka3aTEeJIbHBIX HEPABEHCTB

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bribupats crocoObl pemeHust 3a1a4 mpoeCCHOHATBHON JAEATEIbHOCTH MPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM ;

OK 02 Vcnionb30oBaTh COBPEMEHHBIE CPE/ICTBA MIOUCKA, aHAJIM3a U MHTEPIpeTaluy UHpOopMaluu u
MH(OPMAaIMOHHbIE TEXHOJIOTHH JUIS BBIMOJIHEHHS 3a/1a4 PO eCCHOHATIBHOMN J1eTebHOCTH;

OK 04 3¢ddexTuBHO B3auMOACHCTBOBATh U PaOOTATh B KOJUICKTUBE M KOMAHJIE.

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

3aganue:
1.Pemmre npocreimme noka3areabHble HEPABEHCTBA!

)(2) <216 2277>%  g2wsl
2. PCH_H/ITC ITOKA3aTCIIbHBIC HepaBeHCTBa:

1) 5¥°~2x-1 < 25;

2) 3%+2 4 3v-1 < 28
TopsiI0K BBHINOJIHEHHS PA0OTHI:

1. 3anumuTe MoKa3aTeNbHOE ypaBHEHHE.

2. O6e yactu HCEPAaBCHCTBA NPUBECANUTC K OTHOMY OCHOBAHUIO!:

3. Tlpu pemennu MoKa3aTeNbHBIX HEPABEHCTB HEOOXOAUMO YUECTh CBOMCTBO MOHOTOHHOCTH
dyrkman, T.e. ipr a > 1 af® > a?® < f(x) > @ (x)

mpu 0<a<1a® >a?® s f(x) < px) .
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4. Pemmre moyyuBIIeecs anreOpanuecKoe HepaBEHCTRO.
5. 3amuimre oTBET.

3anucarh 3aJlaHu€E B TETPa/b U PELIUTh.

1, (%)x <216

Pemenne:

B <@ 0 -
x> -3 -3

Otser: x € (—3; +)

2. 5¥-2x-1 <25
Pemenue:
5x2—2x—1 < 52
x2-2x—-1<?2
x2-2x—-3<0
x2-2x—-3=0 + — o+
X, = -1; X, = 3 U U

v

Oteet:x € (—1;3)

3.3¥+2 4 3x-1 <« 28
Pemrenne: 3% - 32 4+ 3% -§< 28

3* =y;

9y +5y < 28;
1
91y < 28;

y<28:9% y<3.

Bepuemcs k crapoii nepemenHoi: 3% < 3\\

x<1 1
dopma npeacTaBJIeHNUs Pe3yJbTAaTa: BHIIOJIHEHHOE 3a/1aHNe

v

Kpurepum ouenku:

Ouenka "oTJMYHO'" BBICTABISETCS, €CITU pabOTa BBHIIOJIHEHA B MOJHOM 00BEME C COOOIEHUEM
HEOOXOMMOM TOCIEeI0BaTeILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka ''Xopouio'" BBICTABISETCSA, €CIU BBIMIOJHEHBI TPEOOBaHHWS K OIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka '"ya0BJIeTBOPUTEIBLHO' BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHEBIE PE3YNIbTATHI U BHIBOJIBI; B X0OJI€
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IpoBeIeHUS pabOTHI ObUTH TOMYIEHBI OLTHOKH.
Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCA, €CIM paboTa BBHITIOJHEHA HE MOJTHOCTHIO HIIH
00BEM BBITTOJIHEHHON YacTH PadOTHI HE TIO3BOJIAET CAENIATh MPABUIIbHBIX BHIBOJIOB.

Tema 1.3 KopHu, crenenu u jorapugmbi

IMpakTnyeckoe 3ansiTue Nel2.,
Pemenue noka3ateibHbIX YPABHEHUI 1 HEPABEHCTB.

Heab: OOGOOMHUTh, 3aKpEeNUTh U CHUCTEMATHU3UPOBATh 3HAHHS YUYAIIUXCS MO METOAaM peIICHUs
[OKa3aTeIbHbIX YPaBHEHUH U HepaBeHCTB. DOpMHUPOBATh HABBIKU PELLICHMUS.

BoinosineHne padoTsl cnoco0CcTBYeT (POPMUPOBAHMIO:

OK 01 Bribupats crocoObl pemeHust 3a1a4 mpoeCCHOHATBHON AEATEIbHOCTH TPUMEHHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM;

OK 02 Hcmonb30BaTh COBpEMEHHBIE CPECTBA TIOMCKA, aHAJIM3a U MHTEPIPETAluU HHHOPMAIHN U
MH(pOPMAaLMOHHbIE TEXHOJIOTUH JUIs BBIMOJIHEHU 3a/1a4 IPOpECCHOHATIBLHOM 1A TeIbHOCTH;

OK 04 DddexTrBHO B3aUMOCHCTBOBATh U pab0OTaTh B KOJJICKTHBE U KOMaH/IE.

I[IK 1.5 O06ecneunBaTh KOHTPOJb, Yy4YeT M pETyJIHpoBaHHE OecrepeOOiHON MOCTaBKU

SHeKTpI/I‘ICCKOﬁ OHCPI'un HOTpe6I/ITeJ'I$IM C IPUMCHCHUEM CPCACTB aBTOMATU3alluN

MaTtepuajbHOe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHLHBIC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI HeKHHﬁ.

3ananmue:
1. DnekTpuKy HYXHO JHarHOCTHPOBATh JIaTYMKA B DICKTPOYCTAHOBKE TMYTEM pPELICHHS
MTOKA3aTEeIbHBIX YPABHEHUM:
a)2*x4¥ —=5x2¥4+2=0;
0)22%*1 — 5% 2% — 88 = 0;
1\* 1\*
B)(—) —5*(—) —6=0.
36 6
HaiinuTe TouHbIe 3HAUEHUS X JIJISl HOPMAIBHOM pabOThI JATYMKOB.
2. DAeKTpUKy HEoOXOIUMO OMPENEeNIUTh JMANa30H 0e30MacHOil paboThl AIEKTPOTEXHUYECKOTO
000pyI0BaHUsl, PEIIUB TIOKA3aTEIbHBIC HEPABEHCTBA:

a) 9X — 3X — 6 > 0;

6)3*+9*"1-810 < 0.
[Tomy4yeHHBIN HHTEPBATT 3HAUCHUN 00ECTICUUT HAIEKHYIO IKCILTyaTaIuio 000py10BaHHUS.

Ilopsinok BbINOJHEHHS padOThI:

1. 3anumure ypaBHeHHue (HepaBeHCTBO). OmpenenuTe, KaKUM METOJIOM HYKHO BOCIOJIB30BaThCS
i pemieHus. OCHOBHBIMH METOAAMM PELIEHMS IOKA3aTElbHBIX YPAaBHEHUN U HEPABEHCTB
SBJIAIOTCS: METOJl MPUBEJIEHUS 00eMX 4YacTed K CTENEHU C OJMHAKOBBIM OCHOBAHUEM; METOJ]
BBEJICHUS HOBOH IEPEMEHHO; METO1 BEIHECEHHS 0OIIIEr0 MHOKHUTENS 33 CKOOKH.
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2. Ilpumenute BbIOpaHHBIA Meroa. llpu pemeHHMM MOKa3aTEIbHBIX ypaBHEHUH HEOOXOIUMO
IIOMHUTB, YTO PELICHHE JIF0OOOr0 MOKa3aTeIbHOIO0 YPaBHEHUs CBOAUTCS K PEIICHUIO MPOCTEHIINX
[I0KA3aTENIbHBIX YPABHEHUM.

3. Ilpu pemieHnH nokas3aTeiabHbIX HEPABEHCTB HEOOXOAUMO YUYUTHIBATh CBOMCTBO MOHOTOHHOCTH
dynximn, T.e. mpu a > 1 a/® > a?® < f(x) > p((x)
mpu 0<a<1a/® >a?® < f(x) < p(x) .

4. 3anuuimTe OTBET.

1. Pemute nmokaszaTtenbHOE ypaBHEHHE:

a)2:-4*—-5-2¥4+2=0;

Pemenue:

2:2%2% 5.2 42 =0.

BBenem HOBYIO IIepeMEeHHY0: 2% = .

[onyunm ypaHenue: 2y? — 5y +2 = 0.

Pemaem nony4yeHHoe KBaJipaTHOE ypaBHEHHE:

D=b*—-4ac=25-16=9 = 3?
-b—VvD _ 5-3 _ 1, _-b+/D _ 543 _ 8

NT="%e T2 T2 N2 2a : —i-
BepHeMcs k cTapoil mepeMEHHOI, PH 3TOM MOJYYUM IPOCTEMIINE TT0Ka3aTeIbHbIE YPaBHEHHUS:
2% = %; um  2¥ =2
2% = 271, 2% =21,
x =-1; x =1.
Otset: -1;1
6) 22%+1 — 5. 2% — 88 = 0;
Pemenne: 2%¥-2 —5-2¥ —88 = 0;
BBeseM HOBYIO TIepeMeHHY0: 2% = y.
[onyuum ypaBHenue: 2y2 — 5y — 88 = 0.
Pemraem mosry4eHHOE KBapaTHOE ypaBHEHHE:
D =b? —4ac =25+ 704 = 729 = 27?2
_—b—\/5_5—27__£__55_ _—b+\/5_5+27_£_8
N=T"0g T3 T T e T T T T

BepHeMC}I K CTapOﬁ nepeMeHHoﬁ, IIpU 5TOM IOJYUUM HpOCTCﬁH.IHG IMMOKAa3aTCJIbHBIC YPABHCHUSA:

2% = —5,5; W 2* =8
Her pewrennit, Tk 2% > 0; 2% = 23;
x =3.
Ortser: 3

2. PemuTe nokasareabHOE HEPABEHCTBO:
%X —-3*-6>0

Pemenune: 3% —3* —6 > 0;

BBeeM HOBYIO mepeMeHHy0: 3% = y.

33



[lonyunM KBaJpaTHOE HEPABEHCTBO: y2 —y — 6 > 0.
Pemraem nosnyueHHOe KBaJpaTHOE HEPABEHCTBO METOZIOM UHTEPBAJIOB:

y?-y—-6=0;
D =b%?—4ac=1+ 24 =25= 5%
=_b_\/5=E=—2' =_b+\/5=i5:9=3
Y1 2a 2 V2 2a 2 2 :
—0 —O—>
+ 2 - 3+
PemreHneM OTHOCUTENBHO IEPEMEHHOM Y SBIAIOTCS WHTEPBAJbL: (—00; —2) U (3; +0).

3anumeM 3Tu HHTEPBAJIbI B BUAC HCPABCHCTB!

|[y<—2;_
y>3'

B . . 3% < —2;
CPHEMCS K CTapoii mepeMentiof |, " 7.

HepaBenctBo 3* < —2 He MMeeT pelIeHusl.
3* < 31;
x> 1.
Otser: (1;+).
dopma npeacTaBiaeHus pe3yJbTaTa: BBINOJHEHHOE 3aJJaHNE

Kpurepun oneHku:

Ouenka "oTJM4YHO'" BBICTABISACTCA, €CIIM PadOTa BHIIIOJIHEHA B MOJTHOM 00BEME ¢ COOII0IEHUEM
HEe0OXOIMMOM TOCTIEIOBATENBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJHEHBI BCE
3aIIMCU U BEIYUCIICHUA.

Ounenka ''xopomo" BBICTaBISETCSA, €CIHU BBIMOIHEHB TpPeOOBaHUS K OICHKE "OTIWYHO", HO
JOTYIIEHBI 2-3 HeloYeTa.

Ounenka '"ya0BJIeTBOPUTENbHO'" BBICTABISETCSA, €CIM paboTa BBHINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCTH TAKOB, YTO TO3BOJISIET TIOJYUYUTh MPABHIIbHBIE PE3YJIBTATHI U BHIBOJBI; B XOJIE
MPOBEICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISETCSA, €CIM pabOTa BBHIMOJHEHA HE MOJHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISAET CIeaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 1.3 KopHu, cTeneHu u Jorapugmsl
IIpakTnyeckas padora Nel3. Pemenue jorapugMuuecKux ypaBHeHH

Heab: OGOOMNTE, 3aKpEeNUTh U CUCTEMATU3UPOBATh 3HAHUS YYAIMXCS [0 METOJaM pPEeLIeHHUs
sJorapu@mMuueckux ypaBHeHU. DOpMUPOBATh HABBIKK PELICHUS] YPAaBHEHUH.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeibupaTth crmocoObl pemieHds 3ajaad NpoPecCHOHANBbHON NeATEIbHOCTH MNPHUMEHUTENIBHO K
pa3IMYHbIM KOHTEKCTaM ;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpeACTBa IOWUCKA, aHAIW3a U HHTEpHIpeTanuu HHPOpMalUU U
MH(OPMAIMOHHbIE TEXHOJIOTHH IS BBIMOJIHEHUS 3a/1a4 TPO(pECCHOHATILHOM 1€ TeIbHOCTH;
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTATh B KOJUICKTUBE U KOMaH/IE.
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MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MaTEPHAIbl, KOHCIICKTHI JICKIIHH.

3ananue: Pemure norapudMuyecKue 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+I1gv3x—-8=1.

ITopsinok BbINOJIHEHHUSI PAa0OTHI:
[lepen HayamoM pemieHHs YpaBHEHHUS HY)XHO HAaWTH OONACTh JOMYCTHMBIX 3HadeHuH. Mcmomb3ys
cBoiicTBa Jjorapu(mMoB 00e YacTH ypaBHEHHs MPUBOAUM K OAHOMY ocHoBaHmio log, f(x) = log, g(x).
[Totenuupyem obe uwactu ypaBHeHus, nomydaem f(X) = g(X). Pemaem nonyuenHoe ypaBnenue. T.k.
IIOTCHIIUPOBAHUE YPABHEHMSI MOJKET IIPUBECTH K IOSBICHHUIO IIOCTOPOHHMX KOpHEH, TO JelaeM
IIPOBEPKY. 3alMCBIBAEM OTBET.

1) log,(2x—6) =3

Pemenue: log,(2x —6) =3 O13:2x —6 >0
2x — 6 = 3%
2x — 6 =81;
2x = 87;
x = 43,5

IIpoBepum, NpuHAANEKUT JIU HaWEeHHBINA KOpeHb O/13:
2:435-6=81>0
OrtserT: 43,5

2) log,(2x?> —3x—4) =2 O/3:2x* —3x—4>0
x> =2x>-3x—-4x>0x#1
x2—2x*+3x+4=0
—x*+3x+4=0
x*?—3x—4=0
x1=-1x, =4
IIpoBepum, npuHaanexar a1 HalaeHHble 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; x5, = 4
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x>0
x—4>0
HMcnonb3yeM CBOMCTBA K onpejeeHue gorapudma:
logs x(x — 4) = 1;
x%? —4x =5%;
x> —4x —-5=0;

3) logsx +logs(x—4)=1 OnI3: {

x, =-—1;x, =5.
[IpoBepum, npuHaiexat Jin HaigeHHble KopHu OJ13:
—1 < 0, 3Ha4uT X; = —1- NOCTOPOHHUN KOPEHb.
5>0;, 5—-1=4>0.
Otser: 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%2 —7x + 6 = x2 — 2x;
2x2—7x+6 —x%+2x =0;
x> =5x+6=0;
X, =2; x, = 3.
[IpoBepum, npuHaanexar a1 HalaeHHble kopau O/13:

2>0;
X1 =232-22-7-246=0
2—2=0
3>0;
X, =34{2:32-7-34+6>0;
3—-2>0

OrtserT: 3.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurtepun onenku:

Ouenka "0oTJIMYHO" BBICTABISIETCA, €CIM paboTa BBHIMOIHEHA B MOJHOM 00BEME ¢ COOIIOIEHNEM
HEOOXOMMOM TOCIeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIlMCH U BEIYUCIICHUS.

Ouenka ''Xopouio'" BBICTABISETCSA, €CIU BBITIOJHEHBI TPEOOBaHUS K OIEHKE "OTJIMYHO", 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€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ouenka '"Hey10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PabOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH paOOTHI HE TTO3BOJISAET CAENATh MPABHIbHBIX BHIBOJIOB.

Tema 1.3 KopHu, creneHu u Jiorapupmbl

IIpakTuyeckas padora Nel4. Pemenue sorapupmMudeckux HepaBeHCTB
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Heanb: OGOOMHNTH, 3aKpENUTh U CUCTEMATHU3UPOBATh 3HAHUS YUYAIIUXCS MO METOAaM peIIeHUsS
JorapupMUUEcKuX HepaBeHCTB. DOPMHUPOBATh HABBIKU PEIICHUS HEPABEHCTB.

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad Mnpo(hecCHOHATBHOW JAEATEIbHOCTH NPUMEHUTENIBHO K
Pa3IUYHBIM KOHTEKCTaM ;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA IOWCKA, aHAJIM3a M HMHTEPIpEeTalud HH(pOpManuu u
MH(OPMAIIMOHHBIE TEXHOJIOTHH /IS BBITOJIHEHUS 33424 MPO(ECCHOHAIBHOM JIESITENbHOCTH;
OK 04 DddexTrBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MAaTEPHAJIbI, KOHCIICKTHI JICKIHH.

3aganue: Pemre norapudmMuyueckrue HepaBeHCTBA:

1. log,(5x + 3) < 3;
2. logos(3x + 4) = logys(x? + 6);
3. log,(x* —9x+4) = 4

IMopsanok BbINOTHEHHSI PA0OTHI:
PaGotaem 1o anroputMmy: UCHOINB3Ys ONpeAeIeHue Jorapudma o0e yacTu HEPaBEeHCTBA TPUBOIUM
K OJTHOMY OCHOBAHHUIO, T. €. oJiy4aeM HepaBeHCTBO Bua 10gaf(X) < 10gag(X).
[1pu pemiennn norapuMUYECKUX HEPABEHCTB HY)KHO YYUTHIBATH CBOMCTBO MOHOTOHHOCTH
norapuMuuecKkoi GyHKIIHIH, T.€.

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

Pemenue norapn(pMqucxoro HEPaAaBCHCTBA CBOJAUTCA K PCIICHNUIO CUCTEM HCPABCHCTB!

f(x)>gX)
npu a > 1 log, f(x) >log,g(x) &3 f(x)>0
gx)>0

f(x) <gk)
npu 0 < a <1 log, f(x) >log,g(x) &3 f(x)>0

gx)>0
1) log,(5x +3) < 3.

5x+3>0;

CocrtaBuM cuCTEMY: { Sx 43 < 23

5x4+3>0; {Sx > —3; {x > —0,6;

5x4+3<5 5x <5 <1 Otser: (—0,6; 1]

Pemmm cocTaBieHHYIO CUCTEMY: {
2) logys(3x +4) = logys(x% + 6)
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CocTraBuM CHCTEMY HEPAaBEHCTB, YUUTHIBAs, 4TO 00a JIorapu(MUpyeMble BEIPRKEHHS JOJKHBI OBITh
OJIOKUTETBHBIMH M OCHOBAaHHE MEHbIIe 1.
3x+4>0
x> +6>0
3x +4 < x%+6.

PemmMm COCTAaBJICHHYIO CUCTEMY:

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

x> =3x+2>0

KBajipaTHOE HEPaBEHCTBO PEIIMM METO0M HHTEPBAJIOB:
x2=3x+2=0
x2=3x4+2=0=>x,=1; x, =2

1 R 1
1 2

Haiiném pemenne cucteMsl:

o SN Lo
11 1 >

Ortser: (—1%; 1] U [2; 4+ )
3) logi(x?*+ 7x +10) = —2
2

CocTaBuM cucTeMY HEPaBEHCTB, YUUTHIBAs, UTO JIOTapU(PMUPYEMOE BbIpaKEHUE JTOJIKHO OBITh
ITOJIOKUTEIBHBIM 1 OCHOBAaHHE MEHbIIIE |.

{ x2+7x+10>0
5 < 1\72;
X +7x+10_(5)

{x2+7x+10>0.
x24+7x+10< 4

PemraeM KBaJpaTHBIE HEPABEHCTBA!
X2 4+7x+10>0
X2 4+7x+10=0

x1=—5; X, =—2 + - +

-5 -2
x> +7x+10< 4
x>’ +7x+6=0
X, =—6; x, =—1 - - N -
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Haitném pemenue cuctemsr:

NP SO/
-6 -5 -2 -1
Otset: [—6; —5) U (—2; —1]

(I)opMa NMpeacTaBJaCHus pe3yjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJMYHO'" BBICTABISACTCS, €CIIM padOTa BHIIIOJIHEHA B MOJTHOM 00BEME ¢ COOII0ICHUEM
HEO0OXOIUMOM TIOCIICIOBATEIBHOCTH JICHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIOJIHCHBI BCE
3aIllMCH U BBEIYUCICHHA.

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

Ounenka '"yI0BJIeTBOPUTENbHO'" BBICTABISCTCA, €CIM paboTa BBHIMOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISIET ITOJIYYHUTh MTPABWIIBHBIC PE3YJIBTATHI M BBIBOJIBI; B X0OJI€
MPOBeJICHUS pabOThI ObUTN AOMYIEHBI OIIUOKH.

OueHka '""HeyI0BJIETBOPUTEILHO'" BBICTABIISETCS, €CIM PA0OTa BBHIMOJTHCHA HE TMOJIHOCTHIO HITH
00BEM BBITIOJTHEHHOM YacTH paOOThI HE MO3BOJISET CACNIATh MPABHIbHBIX BHIBOJIOB.

Tema 1.3 KopHu, cTeneHu u jorapugmsol
IIpakTnueckas padora NelS. Pemenue jiorapugmuyeckux ypaBHeHHl 1 HEPABEHCTB.
Heab: @opMupoBaTh HaBBIKK PELICHUS JIOTApU(PMUUECKUX YPAaBHEHUIN 1 HEPABEHCTB.

Boinosinenue padorsl cnoco6cTBYeT GOPMUPOBAHHUIO:

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

OK 02 Hcnonb30BaTh COBpEMEHHbIE CPECTBA MOMCKA, aHAJIM3a U UHTEPNPETaluu UH(POpMAIMU U
MH(OPMALIMOHHBIE TEXHOJIOTUH JJIs1 BBIIOJTHEHUS 331a4 NpOoeCCHOHATbHON AESITENTbHOCTH;

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

IIK 1.5 O06ecneunBaThb KOHTpPOJb, Yy4YeT M peryaupoBaHue OecrnepeOoifHON mocTaBKU

C)HeKTpHLIeCKOﬁ OHEPIrUun HOTpe6I/IT€J'I$IM C IPUMCHCHUEM CPCACTB aBTOMAaTU3alllun

MarepuanbHoe o0ecnieyeHme:
WNHauBuayanbHble 3a1aHNSL, CIPABOYHBIE MaTEpUAIbl, KOHCIIEKTHI JIEKIIUH.

3aganue: DIEKTPUK MPOBEPSET UCTIPABHOCTh MPUOOPOB yueTa SHEPTUHU, KOHTPOJIUPYS IMOKa3aTeNIn
B aBTOMaTH4YecKoM pexume. JlJis KOppEeKTHMPOBKM HACTPOEK Npubopa HYXKHO PELIUTh CIleIyIoIIe
Jorapu(pMHUECKUe YpaBHEHUS U HEPABEHCTBO!

1) logix —log ,x — 6 =0;
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2) %lg (x?—4x—1)=1g 8x —lg4x
3) logi(3x+5) +logi(x —1) > -1
3 3
4) loge(2x — 3) +loge(3x + 1) < logg 21 — logg 3.

IMopsinok BbINOJIHEHHUSI PA0OTHI:
1) Haiigute 061aCcTh TOMYCTHUMbIX 3HAUYCHHIA.
2) Hcnonw3ys cBoiicTBa jorapudmMoB, o0¢ 4YacTH ypaBHEHHS IPHUBOIUM K OJHOMY OCHOBAHHUIO
log, f(x) = log, g(x). lotenumpyem obe yactu ypaBHenust, monydaem f(x) = g(x).
3) Pemaem monydeHHOEe YypaBHEHHE. T.K. MOTECHIMPOBAHHWE YPAaBHCHHS MOXKET MPUBECTH K
MOSIBJICHUIO MTOCTOPOHHUX KOPHEH, TO Jies1aeM IPOBEPKY.
4) 3amuchiBaeM OTBET.
5) Hcnonw3ys omnpezaencHue norapudma o0e 4acTH HEpaBEHCTBA MPUBOIUM K OJTHOMY OCHOBaHHIO,
T. €. mojiy4aeM HepaBeHcTBO Buaa 10gaf(X) <10gag(Xx).
6) Ilpu pemeHun norapupMUUYECKUX HEPABEHCTB HYXXHO YYUTHIBATh CBOWCTBO MOHOTOHHOCTH
norapumuueckor GyHKINH, 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 5TOM HYKHO 00513aT€IBHO YUYUTHIBATH U 00JACTh JOMYCTUMBIX 3HAUCHUH.
Pemenune norapupMuieckoro HepaBeHCTBA CBOAMUTCS K PEIICHUIO CHCTEM HEPaBEHCTB!
fx) > g(x)
npu a > 1 log, f(x) >log,g(x) &< f(x)>0
gx)>0
fx) <gx)
npu 0 < a <1 log, f(x) >log,g(x) &3 f(x)>0
gx)>0
1) logix —log ,x—6=0 o/13: x>0
PemraeM 310 ypaBHEHHE METOJIOM BBEECHUSI HOBOM NIEPEMEHHOM
logsx =y
y2-y—-6=0;
Y1="2y2 =3;
Bo3sspaiaemcs Kk cTapo epeMEHHOM:
logyx =—2 wmm logyx =3.
[Monmy4nu npocTeiimue norapupMUIecKrue ypaBHEHUS, perasi KOTOPbIe TOTYIUM
x=4"%; x = 43;
X = 11—6; x = 64.
O0a 3HaueHus BXOJAT B 00J1aCTh JOIMYCTUMBIX 3HAUCHHI.
Otser: L; 64.
16
x> 0;
2) log;(2x? — 7x + 6) —log,(x — 2) =log,x  OH3: {2x2 —7x+6 >0
x—2>0

log,(2x? — 7x + 6) = log,(x — 2) + log, x;
log,(2x% — 7x + 6) = log,(x — 2)x;

2x2 —7x + 6 = x% — 2x;

2x2 —T7x+6—x%>+2x =0;
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X2 =5x+6=0;
X1 = 2; Xy = 3.
[IpoBepum, npuHaiexart i HalaeHHble Kopau 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
Ortser: 3.

3) logi(x? 4+ 7x +10) > -2
2

COoCTaBHM CHCTEMY HEPAaBEHCTB, YUHTHIBAs, YTO JOrapUPMUPYEMOe BEIPAXKEHHE TOIKHO OBITh
MOJIOKUTELHBIM ¥ OCHOBAHHE MeHbIIE 1.
x>+ 7x+10>0
_2 -
1n\"2;
x>+ 7x+10 < (5)

{x2+7x+10>0.
X2+ 7x+10< 4’

Penraem KBaJpaTHbIC HEPABEHCTBA:
X’ +7x+10>0
X’ +7x+10=0

X1=_5, x2=—2 + - +

-5 -2

x>’ +7x+10< 4

x>+7x+6=0
x1=—6;x2=—1 + - +

L) ]
-6 -1

Haiiném perienre cucTemsl:

J PYPOKNN SONSN
-6 -2 1

-5
Otset: [—6;—5) U (—2; —1]

(I)opMa NMpEeaACTABJCHUSA PE3YyJAbTAaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurtepun onenkmn:

Ouenka "0oTJIMYHO" BBICTABISIETCSA, €CJIM paboTa BBINOJHEHA B MOJIHOM 00BEME ¢ COOII0IeHUEM
HEOOXOMMOM TOCIIEe0BaTeILHOCTH NIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aITMCH U BBEIYHCIICHMS.

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITTOJTHEHHOHN YaCTH TaKOB, YTO MMO3BOJISIET IMOYYHTh MPABUIBHBIC PE3YJIbTAThl U BBIBOJIBI;, B XOC
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKH.

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

Tema 2.1 OcHOBHbIE IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPaKEeHU

IIpakTuyeckoe 3ansaTue Nel6
PaguanHblii MeTO M3MepeHHs YIJIOB BPAallleHUsl U CBSI3b ¢ rpajaycHoii Mepoii. Haxoxnenue
3HAYEHUH TPUTOHOMETPUYECKUX PYHKIIHI.

Heab: dopmupoBaTh HaBBIKM IEpexojia OT paJuaHHOW Mephl YIIIOB K TpajyCHOW U OOpaTHO,
HaXO0XACHHUS 3HAYEHUH TPUTOHOMETPUUECKUX (PYHKIIMM.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeibupaTth cmocoObl pemieHds 3aaad NpoPecCUOHANBHON eATEeIbHOCTH MNPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 04 D¢ddexTuBHO B3auUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMAaH/IE,
IIK 1.5 OOGecneunBath KOHTPOJb, Y4€T U peryaupoBaHue OecriepeOOMHON MOCTAaBKHU AJIEKTPUUYECKOU

OHCPIrun HOTpe6I/ITeH$IM C IPUMCHCHUECM CPCACTB aBTOMATHU3alluH

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPaBOYHBIC MaTCpUalibl, KOHCIICKTBI J'ICKIII/If/'I.

3aganue:
1. BeIpazute B paaniaHax BEIUYUHY yTJa, 3aJAaHHOTO B rpajlycax
a) 150° 6)450° B)40°
2. Bwipa3uTe B rpajycax BETUYHMHY YTJia, 33JaHHOTO B paguaHax

T 41T
a) — 0) 4 B) —
) To ) )5
3. Hcnonb3ys onpeneneHusl TPUrOHOMETPHUYSCKUX (DYHKIUHN, HAWAUTE 3HAKH ATHX (QYHKIUH JUIs
YIJIOB:

2
a) —210° 6) ?”

4. 3y6uatoe xoseco uMmeeT 72 3ybma. Ha ckoJbKO TpagycoB MOBEPHETCS KOJIECO MPH MOBOPOTE

€ro: a) MpoTUB 4acoBOM cTpeniku Ha 21 3yberr; 0) mo yacoBoii crpenke Ha 144 3y6ua?

5. llIxuB smektpomoTopa aemaer 6000 060poTOB B MUHYTY. BBIUMCINTE YIIOBYIO CKOPOCTH

BpallleHUs B IpaJycax B CEKYHIy U B paJuaHax B CEKYHIY.

ITopsinok BbINOJHEHHS PadOTHI:
1. PapuanHas u rpaaycHas Mephl cBsi3aHbl 3aBUcHUMOCTBhIO 180° = m paguaH. [lostomy 1° =

T TL’
——, 3HaYUT X ° = —  paJlUaH.
180° 180

180°

2. YrtoOBI BEIpa3UTh YTOJ B TPAyCHOW MEpEe BOCIIONIE3YHTECh COOTHOIIEHHEM 1paj, =
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3. Hauepture enuMHUYHYIO OKPY)KHOCTb, OTJIOXHUTE 3aJaHHBIA  yroia, TOMHS, YTO
HOJIOKHUTEIbHBIM ~ CUMTAETCSl  YroJ, OTKJIAAbIBAEMbIl IMPOTUB 4YAaCOBOW CTpENKH, a
OTPULIATEIIBHBIM — I10 YaCOBOM CTpEJIKE.

1. Bripasute B paananax BeJIMYMHY yIJia, 33JaHHOTO B Fpaycax
a) 120° 6)225° B)10°

a) 120°=——-120° =25 6)225° = ——-225° =% B)10°=——-10° = —.
180 3 180° 4 180° 18
2. BrIpa3ute B rpamycax BEIMYHMHY yTJa, 3aJJaHHOTO B paJiiaHax
sm 6) 2= 2r
D2 9Z g2
a)3_"=180°.3_"=1080 6)2_”=£°°.2_”=400 B)5_”=£°°5_”=150°
5 T 5 9 T 9 6 T 6

3. Mcnonp3ys omnpeneneHus TPUrOHOMETPHYECKUX (DYHKIMHM, HAWIUTe 3HAKK ATUX (QYHKIHMNA IS
YIJIOB:

a) —120°  6) =

[TocTpouM €IMHUYHYIO OKPYKHOCTh M OTJOXHM JaHHblE yribl. Yroin—120° oTkinagsiBaeM IO
yacoBoil ctpeinke. Touka, cooTBeTcTBYIOImas yriay —120° nexurt B |1l uerBepTH, 3HAUUT,
cos(—120°) < 0, sin(—120°) < 0,

tg (—120°) > 0, ctg(—120°) > 0.

tl)opMa NMpeacTaBJaCHus pe3yjabTaTa: BEIIIOJIHCHHOC 3aJaHNC.

Kpurtepun onenku:

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

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOTYYUTh MPABUIIbHBIE PE3YIbTAThl U BBIBOJIBI;, B XOE
MPOBEACHUS PAa0OTHI OBUIA JOMYIIEHBI OITHOKHU.

Ouenka '""Hey10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH pabOTHI HE TTO3BOJISAET CAENATh MPABHIbHBIX BHIBOJIOB.

Tema 2.1 OCHOBHBbIE NIOHATHS TPUTOHOMETPHUH.
IIpeoOpa3oBanne TPUrOHOMETPHYECKHUX BbIPAKEHUH

IIpakTnyeckoe 3ansitue Nel7
IIpeoOpa3oBaHKsi TPUTOHOMETPHYECKHX BbipaskeHUil. OCHOBHbIE TPUTOHOMETPUYECKUE
TOKIECTBA.
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Heab: @opMupoBaTh HaBBIKM MPEOOpPa3OBaHUS TPUTOHOMETPUUYECKUX BBIPAKEHUH, HMCIIONb3YS
OCHOBHBIE€ TPUTOHOMETPUUECKHUE TOXKECTBA.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeiObuparb crnocoObl pemieHus 3ama4 MpoPecCHOHATBHON MEATeIbHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 04 3¢ddexTrBHO B3auMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/IC.

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MaTCpUaJibl, KOHCIICKTBI JIGKI_[I/II\/JI.

3aganme:
1. Haiinute 3Ha4eHHUS] TPUTOHOMETPUUICCKUX (DYHKIIHA, €CITH U3BECTHO:

1) cos x= 0,8, 3771 <x< 21
2) sin «= 0,6,% <x< 1T
3)tg o= —2, 7 << .
2. Konebanne nHanpspkenus 3agaercst hopmynoii: U(t) = U, cos(wt + ¢).Haiiaure 3nauenne
HanpspKeHus, eciii u3BectHo, uro U,, = 100 B, ¢, = 0, sinwt = 0,6;

0<wt<§.

Ilopsinok BbINOJHEHHS PadOTHI:

1. 3anumuTe yciosue.

2. 3anumute (GOPMYIIBI OCHOBHBIX TPHUTOHOMETPHUECKHX TOXKIECTB, COJEpIKAIlUe JTaHHYIO
(GYHKIIHIO U TY, KOTOPYIO HEOOX0IMMO HalTH.

3. Beipaszute Hem3BecTHyrO (yHKIHIO. Ecam HeoOXomuMo W3BJI€Yb KBAaApaTHBIH KOPEHb, TO
OTIpeJIeNIUTe 3HaK MCKOMON (DYHKIIUHU, UCTIOJIb3YS 3aJaHHYIO YEeTBEPTb.

4. BbluncnuTe 3HaYEHUS BCEX HEM3BECTHBIX (PYHKIIUM.

1. Jlano: cos x= 0,8, 3;” <xX< 21
Haiitu: sin , tg «,ctg «
Pemenne:
1)3anuiieM 0CHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO
cos? x +sin? x=1
Beipaszum u3 Hero HCKoMyro QyHKIHIO Sin X= +V1 — cos? «
Taxk xak cunyc B IV 4eTBepTH NMEET OTPUIIATEILHOE 3HAUYCHUE, TO

sin x= —y/1-0,64 = —/0,36 = —0,6.

2) 3anwuiiieM OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO

tg xX=

CcoS X
[ToncTaBuM M3BECTHBIC 3HAYCHUS U HAWEM HEM3BECTHYIO (PYHKITHIO
—0,6 6 3 075
08 8 4

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

tg <=
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1
Bripazum U3 HEro UCKOMYI0 PYHKIUIO ctg X= —

tg«
t 4 11
== —] —
9 3 3

3. JlaHo: sin x= O,6,§ <xX<L T

Haiitu: cos &, tg &, ctg <
Pemenue:
1)3amnuiieM 0OCHOBHOE TPUTOHOMETPHUECKOE TOMKIESCTBO
cos? « +sin? <=1
Beipaszum u3 Hero uCkomyro GyHKIH coS X= +V1 — sin? «
Tak kak kocunyc Bo |l yerBepTH orpunarenex, To cos x= —/1 — 0,36 = —0,8.

2) 3anuiuemM OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO

; Sin <
X=
g coS X
[ToscTaBUM U3BECTHBIC 3HAYCHUS U HAMIEM HEM3BECTHYIO ()YHKIIHIO
t 06 6 0,75
xX= =——==——==—0,
9%="08" "8 2

3) 3amuieM OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO
tg «<-ctga =1

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

t 4 1
A=—— = —] —
9 3 3

4. Jlano: tg x= —

|l w
NIE

<X T

)
Haiitu: cos «, sin &, ctg <

Pemrenue:
1) 3anwuiieM 0OCHOBHOE TPHTOHOMETPHUYECKOE TOKIAECTBO
tg «<-ctga =1

1
Bripasum U3 Hero HckoMyro QyHKIUIO ctg &= o

ctg x= —1§
2) 3armuireM OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO
1
c0s? x
BeIpa3uM 13 HEro HCKOMY0 (DYHKIUIO COS K= + L

— J1+tg3x

1+tg? x=

Tak kak kocuHyc BO |l 4eTBepTH OTpHUIIATENEH, TO COS X= —

3) 3anuiemM 0CHOBHOE TPHIOHOMETPHYECKOE TOKIECTBO
c0s? « +sin® x=1
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Beipaszum u3 Hero uckomyro QyHKIHIO Sin X= +vV1 — cos? «
Tak kak cunyc Bo || deTBepTH MOJTOKUTENBHBIN, TO Sin X=+/1 — 0,64 = /0,36 = 0,6.

2. Konebanue nanpspkenust 3amaercst popmyioit: U(t) = U, cos(wt + ¢,). Haiinure 3Hauenue
HaIpsKEHUs, €Ciii u3BecTHo, uto U,, = 100 B, ¢, = 0, sinwt = 0,6;
0<wt<-.
Pewrenne:
KoneGanue Hanpsokerus 3agaercs popmynoii: U(t) = U, cos(wt + ). UT0ObI BEIYUCIUTH 3HAYECHHE
HAIPsDKEHMS, HYXXHO HailTH cos(wt + ¢ ).

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

Beipaszum u3 Hero uckomyro GyHKImo coswt = +V1 — sin?wt.

ITo ycnoBuro 0 < wt < % . Tak KaKk KOCHHYC B IIEPBOI YE€TBEPTH I1OJIOKUTEIIEH, TO

coswt =+1—0,36 =+/0,64 =0,8.

[ToncraBum nonydennsie 3HadeHus B popmyny U = 100 - 0,8 = 80 B.
®opma nmpeacTaBieHUs pe3yJbTaTa: BBIIOJHECHHOE 33/1aHHE

Kpurepun oneHku:

OueHka "oTJHYHO'" BBICTABIISICTCS, €CITU pabOTa BBIOJIHEHA B ITOJTHOM 00BEME C COOIIOICHUEM
HEO0OXOIMMOM TOCIEA0BATENIBHOCTH JEHCTBUI; B OTBETE MPABUIBHO M AKKypaTHO BBHIMIOJHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ounenka '"yI0BJIeTBOPUTENbHO'" BBICTABIAETCSA, €CIM paboTa BBHINOITHEHA HE TOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh IPABUIIHLHBIC PE3YIbTAaThl U BHIBOJIBI; B X0J1€
MPOBeICHUS pabOThI ObLTH AOMYIIEHBI OIUOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISETCSA, €CIM PabOTa BBHIMIOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISAET ClIeaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 2.1 OcHOBHbIE IOHATHS TPUTOHOMETPHH.
IIpeodpa3oBanne TPUrOHOMETPHYCCKHUX BbIPAKCHUH

IIpakTnyeckoe 3ansitue Ne 18
IIpeoOpa3zoBaHusi TPUTOHOMETPHYECKUX BhIPasKeHUH. @OpPMYJIbI CJI0KEHUS, YABOCHUS.
DopmyJIbl IPUBEACHUA

Heab: @opMupoBaTh HABBIKM MPEOOpPa30BaHUS TPUTOHOMETPUUYECKUX BBIPAKEHUMN, HCIIONB3YS
(hOpMYIIBI CITOKEHHUS, YIBOSHUS 1 TIPUBEICHUS.

BbinosiHeHue pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

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

OK 04 D¢ddexTuBHO B3auMOICHCTBOBATh U pabOTATh B KOJIJICKTUBE M KOMaHIe
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I[IK 1.5 OO6ecneunBaTh KOHTPOJb, YyUYE€T U pEryJHpOBaHUE OecrepeOOWHON TOCTaBKH
BHGKTpI/I‘ICCKOﬁ SHCPIUuu HOTpGGI/ITeJIS'IM C IPUMCHCHHUEM CPCACTB aBTOMATU3allun

MarepunanbHoe obecrnieyeHue:
WunuBuyansHble 3a1aHus, CIIPAaBOYHBIE MaTEePHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue:
1. JIna ymnpoméHHOro ananmsa yria ciasura (a3 B Tpéx(a3HON Lenu BBHIYMCIUTH 3HAUYCHHE

CJIICOYIOIICTO BBIPAXKCHUA:
€0512°c0s48°—sin12°-sin48°,

a)Berancnure - - ;
€0554°-5in36°+c0s536°-sin54°
31T
sin(m+a) tg(7+a
o — + tg(m — a);
) sinGr-a)  ctg(m-a) 9( );
cos 2t .
——  —sint
cost-sint
2. DNeKTpuKy TpeOyeTcs ONpeaeauTh NOTePH MOIHOCTU B TpaHchopmarope. 3BEeCTHBI KOCHHYCHI
3 24 3T 31 o .
(a30BbIX YIIIOB: COS X= - cosf = _E; npu yriaax mw << L <p< 5 - Haiigure sin(x
sin(x—p)cosf+cos(a—pB)sin
3. JlokaxxuTe TOXKIACCTBO: Bcosp : b - £ _ ga
cos(a—pB)cosB—sin(a—pB)sinp
IMopsiTok BBITIOJIHEHHSI PA0OTHI
1) 3anumuTe 3aJaHWE W ONpEACIUTe, KaKuMU (OpMYyJIaMHd TPHUTOHOMETPUU HYIKHO
BOCIIOJIL30BATHCS.
2) [Tpumenure 3t HOPMYITHI.
3) YropocTuTe monyduBlIeecs: BbIpakeHHE. BplumcnuTe, eciu 3TO HEOoOXOAMMO, 3HaueHUE
BBIPKCHHUS.

c0s71°c0s26°+sin71°-sin26°

1.Beraucnure
sin20°-c0s25°+c0s20°sin25°

Pemenue:
c0s71° + c0s26° + sin71° - sin26°
sin20° - cos25° + cos20° - sin25°
Jlist periieHus HaM HEOOXOAUMO MCTIOIB30BaTh (POPMYJIBI CIIOKEHUS:
cos(a + B) = cosa - cosp F sina - sinf
sin(a + B) = sina * cosf + cosa * sinf
coS71° - c0s26° + sin71° - sin26°  cos(71° — 26°)  cos45°
s$in20° - cos25° + cos20° - sin25° sin(20° 4 25°) ~ sin45°
sin(180°+a)-tg(«x—180°)-cos(360°—a)

=tg45° =1

2. VIpOCTHTE BBIPAKEHHE: - =
ctg(E—a)-ctg(n+a)-cos(7—a)

[Ipu pemieHun 3TOro 3aJaHusl HY)KHO TPUMEHUTH (OpMyIibl npuBeAeHus. [jis 3Toro BCIOMHUM
MHeMOHHuYecKoe npaBwio: 1) HazBanue pyHKIMU HE MEHSETCS, €ClHM K apryMeHTy o MpubaBisercs —un
unm N,

Hazpanue ¢yHKIMM MEHSETCs, €Clid K apryMeHTY o MpuoOaBisercs —gn W gn, n-

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

Perienue:
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sin(180° + ) - tg(ex —180°) - cos(360° —a)  —sina-tga-cosa  cosa cosa  coOSa - Sina

T 3m N tga - ctga - (—sina) T ctga 9% T cosa = sina
ctg(; —a)- ctg(m + a) - cos( — @) 9 g 9 Sind
3. Jlano sin o= cosp=2; - <x<m 0<f <.
Haiigute sin(« +8).
Pemenne:  Jng  pemieHuss — HAM  HYXXKHO — MCHOJB30Barh  (OpPMyIly  CIIOKCHHS

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

Ho HaM HEM3BECTHBI 3HAYeHUA COS & U Sinf.

HalizieM cHavaia 5TH 3HAYEHUS, UCII0JIb3Ys OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO:
cos? x +sin® «=1

Beipa3uM 13 HEro HCKOMYI QYHKIHUIO cos = +v1 — sin? «

sinf = /1 — cos?pB

64 289 64 15
Tak kak KOCHUHYC BO I YCTBCPTU OTPHULIATCIICH, TO COS X= — ’1 —_—— = ’— —-_—— =
289 289 289 17

- . 16 25 16 9 3
Tax xak cuHyc B | 4eTBEPTH MOJIOKUTENBHBIN, TO sinf = \/ 1-Z= 5 5m=dm—¢

[ToncraBuM HaliieHHbIE 3HAUE€HUA B (DOPMYITY M BBIYMCIUM 3HAYCHHE
sin(x +p).

5 85 85 85

84(15)3 32 45 13
17

sin(o< +ﬁ) = ﬁg+

sin(<—p)cosp+cos(a—B)sinf
cos(a—p)cosp—sin(a—pB)sinf

4. JIOKa)XHTe TOXKIECTBO: tga

Z[OKa?»aTeJ'IBCTBO .

Brinuiiem oTaeabsHO JICBYIO 4aCTb TOXKACCTBA U npeoGpa3yeM €C, UCITOJIb3Ys (I)OpMy.]'ILI CJIOXKCHU A

sin(x—pg)cosp+cos(a—B)sinf _ sin(a—B+B) _ sina
cos(a—B)cosp—sin(a—B)sinf  cos(a—B+B)  cosa
tg x=tg «

Toxk1ecTBO JOKa3aHo.

Bo3MOXeH M IpYroi crocob M0Ka3aTelbCTBa:

sin(«—B)cosp+cos(a—B)sinf _ (sina-cosp—cosa-sinf)cosf+(cosa-cosB+sina-sinB)sinf

= tga

cos(a—p)cosp—sin(a—p)sinf  (cosa-cosf+sina-sing)cosf—(sina-cosf—cosa-sinf)sinf
PackpoeM CKOOKH ¥ TIpUBEIEM T0JI00HBIE CllaragMble
sina * cos?p — cosa - sinf - cosf + cosa - cosP - sinf + sina - sin?f  sina - cos®f + sina - sin’f

" cosa - cos?f + sina - sinf - cosf — sina - cosf - sinf + cosa - sin2  cosa - cos?f + cosa - sin?f
sina(cos?f + sin?B)  sina

" cosa(cos?f + sin2f)  cosa
tg X=tg <
(I)opMa NMpeaAcTaBJACHUSA PE3yJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ounenku:

Ouenka "oTJHYHO'" BBICTABISETCS, €CITU pabOTa BBHIOJIHEHA B MOJHOM 00BEME C COOIIOIEHUEM
HEOOXOMMOM TOCIIE0BATEILHOCTH JEUCTBHI; B OTBETE NPABWJIHBHO W aKKypaTHO BBITIOJTHEHBI BCE
3aITMCH U BBEIYHCIICHMS.

48



Ounenka ''Xopomo" BBICTABISIECTCS, €CJIHM BBIMONHEHBI TpPeOOBaHUS K OICHKE "OTIWYHO", HO
JTONYIIEHBI 2-3 HEe0YeTa.

Ouenka '"yI0BJIETBOPUTENbHO' BBICTABISICTCSA, €CIM paboTa BBHIMOTHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIbHBIE PE3YNIbTAThI U BHIBOJIBI; B X0O/I€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM paboTa BBHIMOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISCT CIETaTh MPABUIHHBIX BHIBOIOB.

Tema 2.1 OcHOBHbIEC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPAKEeHU

IIpakTuyeckoe 3ansitue Ne 19
IIpeoGpa3oBanus TPUrOHOMETPUYECKHUX BhIpaxkeHuii. [IpeoOpazoBanune cymMmbl
TPUTOHOMeTpUYecKnX (pyHKImii B mpousBenenue. [IpeodpazoBanue mpousBeaeHus
TPUTOHOMETPUUYECKHX (PYHKIUI ¢ CyMMY

Henab: ®opmupoBaTh HaBbIKM IPEOOpPa3OBaHUs TPUTOHOMETPUUYECKUX BBIPAKEHHUH, HCIOJIB3YS
dbopMyInbl  TIpeoOpa3oBaHMsl CyMMBI U Pa3HOCTH TPUTOHOMETPHUYECKHX (YHKIMNA B TMPOU3BEICHHE,
npeoOpa3oBaHus MPOU3BEICHHSI TPUTOHOMETPUUYECKIX (PYHKIUH B CYMMY.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeibupaTth cmocoObl pemieHds 3aaad NpoecCUOHANBHON eATEeIbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 04 D¢ddexTuBHO B3auMOICHCTBOBATh U pabOTaTh B KOJIJICKTUBE M KOMaHIE

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

3ananmue:
sin78°—sin42°

1. Haiinute 3HaYeHHE BHIPAKEHUS: —————
c0s78°—cos42°

cos a—cos 3a+cos5a—cos7a
2. YrpocTuTe BBIpaKEHUE

sin a+sin3a+sin5a+sin7a

in2a+sin6
3. JIOKaXHTe TOXKIECTBO: ————— = tgda

cos2a+cosba

IMopsiiok BbINoOJIHEHUS PAOOTHI

1) 3anummTe 3amaHMe W ONpPEACNIHTe, KAaKMMH (OpMyJaMH TPUTOHOMETPHU  HYXKHO
BOCITOJIb30BaTHCA.

2) Ilpumenute 3T HOPMYIIBL.

3) YropoctuTe TMONydUBIIEECs BbIpaKeHHE. BBIUKCIUTE, €CIM 3TO HEOOXOAMMO, 3HAYCHHE
BBIPAYKEHUS.

. sin68°—sin22°
1. Haiinure 3HaueHUE BBIpAXCHUA: —————
c0568°—c0s22°
JIns pemieHus HamM HYKHO BOCIOJIb30BaThCS (bopMyHaMI/I Hp606pa3OBaHI/I${ CYMMBI U Pa3HOCTU
TPUTOHOMETPUUIECKUX Q)yHKuHI‘/'I B IIPOU3BEJICHUE:

a+pf a—pf
> cos >

cosa + cosf = 2cos
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a+p a—p

_ = —2si . of
cosa — cosf sin > sin >
a+ a—
sina + sinf = 2sin p - cos F
2 2
. . a+p a—-p
sina — sinf = 2cos - sin >
Pemenne:
68° + 22° | 68° —22°
sin68° — sin22° 2cos 2 sin 2 2c0s45° - sin23° cos45° a5 N
= 5 5 5 5 = = — = —ct 0= —
c0s68° — c0s22°  _, . 6874227 . 68" —22°  _75in45° - 5in23° sin45° g

2 2

sin3a+sina
2. YHpOCTI/ITe BBIPAXKCHUC —————
cos3a—cosa

Jlnsl pelieHus HaM HYKHO BOCIIOJIB30BaThCsl (hopMysiaMu IpeoOpa3oBaHUsl CyMMbl U pPa3HOCTH
TPUTOHOMETPUUECKUX (QYHKIIUI B IPOU3BEACHUE:

a+p a—f
cosa + cosf3 = 2cos * coS
2 2
_a+p a-=p
cosa — cosff = —2sin > - sin >

. . _a+p
sina + sinf = 2sin > - cos >

. . a . a -
sina — sinf = 2cos sin >
Pemenue:
2sin 3a+acos 3a—-«a
sin3a +sina 2 2 _ 2sin2acosa  cOsa ctoer
- .. 3a+a_. 3a-a —2si ina  sina
cos3a —cosa 2sin sin 2sin 2asin a sin o

2

sina+sin3a+sin5a

3. JloKa)XuTe TOXKISCTBO: =tg3a

cosa+cos3a+cos5a

Jlia pelieHUss HaM HYKHO BOCIIOJIb30BaThCs (opMysiaMu NHpeoOpa3oBaHUS CYMMBbI U Pa3HOCTH
TPUTOHOMETPHUYECKUX (PYHKIUN B IPOU3BEICHHE.

Pemenue:
sina+sin3a+sin5a
=tg3a
cosa+cos3a+cos5a
BrimuiieM oTiepHO JEBYIO YaCTh TOXKIECTBA U Mpeodpa3yeM ee, UCTIOIb3Ysl OPMYIIbI:
. a+sa a—-5a .
sina+sin3a+sins5a (sina+sin5a)+sin3a _ 2sin 5 05— +sin3a __ sin3a-cos(—2a)+sin3a _
a+s5a a-5a

cosa+cos3a+cossa (cosa+cos5a)+cos3a " 2cos +cos3a cos3a-cos(—2a)+cos3a o

*COS
2

Bocnonbs3zyemcs 4eTHOCTBIO KOCUHYCa cos(—a) = cosa
sin3a - cos2a + sin3a  sin3a - (cos2a +1) sin3a

= = = =tg3
cos3a - cos2a + cos3a  cos3a - (cos2a +1) cos3a g=a

tg3a = tg3a
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ToxxmecTBO TOKa3aHO.
®opMa npeacTaBjeHus pe3yJbTaTa: BbIIIOJIHEHHOE 3a/IaHUE

Kpurtepun onenku:

Ouenka "oTJMYHO'" BBICTABIISACTCA, €CIIM PadOTa BHIIIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0IEHUEM
HEO0OXOIUMOM TIOCTIEOBATEIIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpPaTHO BBIIIOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

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

Ounenka '"yI0BJIETBOPUTENbHO'" BBICTABISCTCS, €CIM PabOTa BBINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MTPABUIIbHBIE PE3YNIbTAThI U BHIBOJIBI; B X0O/I€
MpoBeIeHUs paObOTHI ObUTH TOMYIIEHBI OLITHOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABIISCTCS, €CJIM PaboTa BBHIMOJHEHA HE TMOJHOCTHIO WIIH
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIE IOHATHSA TPUTOHOMETPHH.
IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BbIPAa:KeHH

IIpakTuyeckoe 3ansaTue Ne 20
IHocTpoenne rpadukoB TPUrOHOMETPHYECKUX (PYHKIHUH € HCI0JIb30BAHMEM IeOMeTPUYECKHX
npeodpa3zoBanuii. Onucanmne NpPoN3BOJACTBEHHBIX MPOIECCOB C MOMOIIBLIO rPaduKoB PyHKIMIA

Heanb: PopMupOBaTH HABBIKM  HCIIOJIB30BaHHUA TI'PA()UKOB TPUTOHOMETPUYECKUX (YHKIHUN B
peLICHUY IPUKJIAJAHBIX 3a1a4.

Boinosinenue padorsl cnocod6cTByeT GOPMHUPOBAHNIO:
OK 01 BeiObupaTth crnocoObl pemieHus 3ajaad NpopecCHOHAIbHON JeATEIbHOCTH MNPHUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTaM
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U Pa0OTaTh B KOJUICKTUBE U KOMaH/Ie
IIK 1.5 OOecneunBaTh KOHTpPOJb, YYET U pEryaupoBaHue OecrepeOOMHON MOCTaBKU 3IEKTPUUYECKOU

OHEPIUn HOTpe6I/ITeJ'I$IM C IPUMCHCHUECM CPCACTB aBTOMATHU3allun

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

3aganue:

1. Ha pucynke n3zobpaxen rpaduk 3aBUCUMOCTHA KOOPIAMHATHI OT BPEMEHH
KOJIEOJIIOIIErOCs Tea.
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x

ITo rpaduky onpenenure: 1) aMmmuTyay Kojaebanuit; 2) nepuoa kojebdaHuit; 3) 4acToTy
KosieOanuii; 4) 3aHUIINTE ypaBHEHUE KOOPIUHATEHI.

2. Ectb MraoBenHas ¢ororpadus BOJHbI B PE3MHOBOM ILIHYPE.

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

=

‘lWSG\

3. 1o nmpexacraBneHHOMY rpauKy ONpeaeIuTe aMIUTUTYAY U EpUo]l KoneOaHuit
HUTSHOTO MasITHUKA.

LA A
ARV

4. Ilo ypaBHEHHIO TapMOHUYECKUX KOJIEOAHUMN ONPENETUTh AMILTUTYY, YTIOBYIO
CKOpOCTb, TEPHOA U 4acToTy. HauepTuth rpaduk JaHHOTO TapMOHUYECKOT0 KOJIeOaHMs.
1) x =15 sin 3nt

2) x = 8 sin /3t

3)x =10 sin zt

Ilopsinok BbINOJHEHHS PadOThHI:
1) O3HaKOMHUTKCS € YCIOBHEM 33/1a4H, IPOAHATIU3UPOBATH I'padUK.
2) Ilo rpaduky, ucnonab3ysi CBOMCTBA TPUTOHOMETPUUECKUX (PYHKIIMM, ONpeaeTuTh HEOOX0ANMbIE

BCJIIMYHHBI, 3aI1MCAaTh OTBCT.

[Ipu pemennu 3a1a4 HEOOXOIMMO HCIIOJIB30BaTh CBOMCTBA TPUTOHOMETPUUECKOM (PyHKIMH

y =sin x.

@yHkIus y = Sin X
['padukoM GyHKINY SIBISETCS CUHYCOHIA.
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[TosHY10 HEOBTOPSAIOIIYIOCS YaCTh CUHYCOUAbl HA3bIBAIOT BOJHOW CHHYCOUBI.
[TooBUHY BOJIHBI CHHYCOU/IbI HAa3bIBAIOT MOJTYBOJIHOM CUHYCOUIBI (MU apKOM).

A
y=sinx P& T=2n
g > >

-2n 3n - -

0ol 4+
ST

CaoiicTBa GpyHKIHH Y= SiN X:
1) O6nacte onpeneneHus: PyHKIIUH —MHOXKECTBO I€HCTBUTEIBHBIX YUCEI.
2) O6actp 3HaueHU GyHKIMHA —0Tpe30oK [—1; 1]
3) Oro HeueTHast PYHKLMA.
4) O1o HenpepbiBHAS (YHKIIHS.
5) Koopaunatsl Todek nepecedenus rpaduka:-c ocsio adbcnucce: (nn; 0),-¢ ocsio opaunar: (0; 0).
6) Ha otpeske [-n/2; n/2] pyHKuusa Bo3pacTaer, Ha oTpeske [1/2; 3n/2] —yObiBaer.
7) Ha npomesxyTkax [27n; ©t + 2nn] pyHKIMS NPUHUMAET NOJIOKUTEIbHBIE 3HaueHUsl. Ha mpoMexyTkax
[-m + 27n; 27n] GyHKIMS TPUHAMACT OTPUIIATEIBHBIC 3HAYCHHUSI.
8) IIpomexxyTku Bo3pactanusi yHKuuu: [-n/2 + 27nn; m/2 + 2nn].IlpomexxyTku yObiBanus GyHKuuu: [mw/2
+ 27n; 3n/2 + 27n].
9) Toukn MuaIMyMa pyHKIMH: -1/2 + 27tn. Toukn MakcumMyma QyHKIUU: /2 + 21tn
10) ®yHkuus orpaHudeHa cBepxy U cHu3y. Hanmensiee 3Hauenue GpyHkuuu —1, Hanbosblee 3HaYeHUE
1.
11) Oro nepuoanueckas pynkuus ¢ nepuogom 2n (T = 2)
®opma npeacTaBaeHus pe3yJbTaTa: BHIIIOJHEHHOE 33JJaHNe

Kpurtepun onenku:

Ouenka "oTJH4YHO'" BBICTABIAETCS, €CITU pabOTa BBHIIOJHEHA B MOJTHOM 00BbEME C COOIIOIEHUEM
HEOOXOMMOM TOCIeI0BATeILHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI 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 BBITIOIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTAThI U BHIBOJBI; B X0O/I€
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.

Ouenka '""Hey10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO HMITU
00BEM BBITIOTHEHHOM YacTH pabOTHI HE TTO3BOJISAET CAENIATh MPABHIBHBIX BHIBOJIOB.

Tema 2.2 Tpuronomerpuyeckue ypaBHeHHs 1 HEPABEHCTBA

IpakTuyeckoe 3ansitue Ne 21
IIpocreiimne TPUTOHOMETPUYECKHE YPABHEHHSA M HEPABEHCTBA.

Henb: ®dopmupoBaTh HABBIKM  PELIEHMs] NPOCTEUIIMX TPUTOHOMETPUUECKUX YpPaBHEHUN U
HEPAaBEHCTB
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Brinosinenue padoTsl cnocodcTBYeT GOPMHUPOBAHMIO:

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

OK 02 Mcnonb30oBaTh COBPEMEHHBIE CpPE/ICTBA MIOUCKA, aHAJIM3a U UHTEPIpeTaluu UHpopMaluu u
I/IH(bOpMaI_[I/IOHHBIC TCXHOJOI'NU JJIA BBIIIOJTHCHUS 3a4a4 HpO(l)eCCHOHaJIBHOI;'I ACATCIIbHOCTH

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

3aganue:
Pemmre TpuronoMerpuueckre ypaBHEHUA:
1) cos3x =0
2) sin (Zx - %) =-1

T
3) 3tg (4x + 5) = —://_?

s 3
4) ctg (2x+g) =-7
5) sindx - cos3x + cos4x - sin3x = %

IMopsinok BbINOJIHEHUS PA0OTHI:

1. 3anucare ypaBHEHHE W OIPEACIHTh, K KaKOMy BHJy OHO OTHOCUTCS W Kakod (opmyoii
HEOOXOMMO BOCIIOJIL30BATHCS.

2. Pemuth ypaBHEHHE.

3. 3ammcarh OTBET.

Pemmre TpuronoMerpuueckrue ypaBHEHU:
1) sin2x =0

DTO ypaBHEHHE OTHOCUTCS K YACTHBIM CIIy4asiM, TIO9TOMY KOPHHU HaxoAsTcs 1Mo hopmyrie

XXXXXXXXXXXX
2x = mn,nez,

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

910 YpaBHCHHE OTHOCUTCA K YACTHBIM ClIydadM, IIOITOMY KOPHH HAXOHLATCA IIO CI)OpMy.]'Ie

x=m+2nn, ne€Z

XXXXXXXXXXXX
5x+§=n+27m, nezZ

5x=ﬂ—§+27m, nezZ

5x = 2?7'[ + 2nn, neZ

X = n 2—nn, nez
15 5
0 2m + 2 7
TBET: X = _— T+ —™"N, NE
15 5
3) 2cos3x=-1
Pa3znenum o6e yactu ypaBHeHus Ha 2. [lonydunM ypaBHEHUe: cos3x = — %

1
DTO ypaBHEHHE HE SIBJISIETCA YACTHBIM CIy4aeM, a = —;,|a| < 1. [loaTOMy OHO WMMEET pelIeHuE,

KOTOpOE HaxoJuTcs 1o popmyiie: x = tarccosa + 2mn, neZ
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3x = Farccos(— %) + 2nn, neZ
3x = +(m — arccos %) + 2nn, neZ
3x =t(r — g) + 2mn, nez

3x = i%ﬂ + 2nn, neZ
x =+ l + 2—ﬂn, nez
9 3
OrtBeT: x = i%ﬂ + Z?Hn, nez
AR E
4) tg(6x—z) =-3
VYpaBHeHHE UMEET pellieHre, KOTOpoe HaxoauTcs 1o popMmynie: x = arctga + ntn, neZ

T V3
6x — 7 =arctg | — 3 + mn, nezZ

DyHKIMSA y = arctgx HEYETHAs, MIOATOMY arctg(—x) = —arctgx.

6x —§= —arctg§+7rn, nezZ
6x—%= —%+nn, nezZ
6x = —%+§+nn, nezZ

T
6x = o + nn, neZ

T T
x=—+4+-n, neZ
72 6
T

b4
i x =—+—n, A
OTBeT: X 72+6n ne

5)cos6x - cos3x + sinbx - sin3x = g

BunuM, 910 JIeBYIO 9acTh MOKHO CBEPHYTH 110 (JOPMYJIaM CIIOKCHHUS:
cos(a + B) = cosa - cosp F sina - sinf
V3
cos(6x — 3x) = -

V3
cos3x = 7

Tenepb YpaBHEHHUEC SIBIIACTCS HpOCTGfIHIHM M €ro KOpHM HaxXOAATCs IO (bOpMyHe: x = tarccosa +
2nn, nez.

3x = +arccos ? + 2mn, neZ

3x = ig+ 2nn, nez

T 21
+—4+—n, neZ
18 3

=
Il
+

0 S z
TBET:X = oo+, ne

(I)opMa NMpeaAcTaBJACHUSA PE3YyJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ouenku:

Ouenka "oTJHYHO'" BBICTABISETCS, €CITU pabOTa BBHIOJIHEHA B MOJHOM 00BbEME C COOIOICHUEM
HEOOXOMMOM TOCIEeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWJIBHO W aKKypaTHO BBITIOJTHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

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

Ouenka '"ya0oBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOIHEHHOM YaCTH TaKOB, UYTO MO3BOJISET MOTYYUTh MPABUIBHBIC PE3YIbTATHl U BBIBOJIBL; B XOJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.
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OueHka '""Hey/10BJIETBOPUTEIBLHO'" BBICTABISETCS, €CIM Pa0OTa BBHIMOJTHEHA HE MOJHOCTHIO HITU
00BEM BBITTOJIHEHHOM YyacTH paboThl HE TIO3BOJISIET ClIENaTh MPABUIIbHBIX BHIBOJIOB.

Tema 2.2 Tpuronomerpnuyeckne ypaBHeHHs] 1 HEPaBEHCTBA

IIpakTnyeckoe 3ansitue Ne 22
Tpuronomerpuyeckne ypaBHeHUs] U METOAbI HX PelICHHA.

Heanb: dopmMupoBaTb HABBIKM  PELICHUS TPUIOHOMETPUUYECKHX YPABHEHUH, CBOAALIMXCS K
IIPOCTEUILINM.

BoinosiHeHne padoThl cnoco0cTBYET (POPMUPOBAHUIO:

OK 01 BeiGupats cioco0sl penieHus 3agad npoecCuOHaTbHON AEATEIbHOCTH MTPUMEHHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM

OK 02 Hcmonb30BaTh COBpEMEHHBIE CPECTBA TIOMCKA, aHAIM3a U UHTEPIPETAluU HHOPMAIHN H
MH(pOPMAaLMOHHbIE TEXHOJIOTUH JUIsl BBIMOJIHEHHS 3a/1a4 TPO(eCCUOHATBHON AEATEIbHOCTH

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

3ananue:

Perure TpUroHOMETPUYECKUE YPABHEHHSL:
1) 2sin?x — 3sinx +1=0

2) 8sin’x + 6cosx —3 =0

3) 6tg’x +tgx—1=0

4) sindx + sin3x = 0

5) cos*(m—x) +8cos(mr+x) +7 =0

Ilopsinok BbINOJHEHHs padOThI:

1. 3anummre ypaBHEHHE M OIpEJeNuTe, KaKUM CIIOCOOOM YypaBHEHHME BO3MOXKHO CBECTH K
MIPOCTEUIINM YPABHEHUSIM.

2. Ecnu HeoOXoIuMO, BBEJUTE HOBYIO MEPEMEHHYIO M DELINTE ypaBHEHHE OTHOCHTEIBHO ATOM
nepemeHHo. llocime pemieHMss ypaBHEHHMS C HOBOM INEPEMEHHOW BEpHHUTECh K 3aMeHe. J[omkHO
MOJIYYUTBCS MPOCTEHIIEE TPUTOHOMETPUYECKOE YPAaBHEHUE, PEIIMB KOTOPOE, MOJIYyYUM KOPHHU JaHHOI'O
ypaBHeHus. [lomHMTE, UTO, €ClM ypaBHEHHE COJEPKUT (QYHKIHUH y = tgx,y = ctgx, TO HEOOXOAUMO
y4yecTb UX 00J7acTh ONpeaeeHHs.

3. Ecnmu ypaBHEHHE MOXHO TIPEACTAaBUTh B BHJEC NPOM3BEACHUS HECKOJIBKUX MHOXHTEIEH, U
IpaBas 4acTb PaBHA HYIIO, TO PA3JI0KUTE JIEBYIO YaCTb HA MHOXXMTEIM U MCIOJB3YH IIPaBUIIO, KOIAA
MIPOU3BE/ICHNE paBHO Hym0. [IpupaBHSB KaXXIbplii MHOXHTEIb K HYJIIO, IIOJIYYUM HECKOJIBKO
MPOCTEUIINX YpaBHEHUH, KOTOpbIE HEOOXOAMMO PEIIUTh, YYUTHIBAS 00JIACTh JOMYCTUMBIX 3HAUYCHHH.

4. 3anumure OTBET.

Pemmre TpuroHoMeTpuueckrue ypaBHEHUS:

1) 2cos*x + cosx = 1

Pewrenue:

OTO ypaBHEHHE C IIOMOIIBIO BBEJICHUS HOBOH IMEPEMEHHOM MOXHO NPHUBECTH K PELICHUIO
IIPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHU.

I1ycTh cosx = t, TOr1a Halle ypaBHEHHUE MPUMET BUI 2t* +t = 1

IlepeneceM | B neByr0 4acTh ¥ MOJIYYUM IIOJHOE KBAIPATHOE YpaBHEHHE

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

-1-3 1
t, = =—-1;
! 4

-1+3 2 1
t, = = — = -
2 4 4 2

BepHemcs k cTapoii IepeMEHHOM:
1
cosx = —1 1581041 cosx = .

[Monyunnu fnBa TPOCTEWIIMX TPUTOHOMETPHYECKUX YPABHEHHsI, NEPBOE OTHOCHTCS K YacCTHBIM
cllydasiM, a BTOpOe peraercs 1o oomeit popmyne. Permmm ux.
1)cosx = -1
x =m+2nn, nezZ
2)cosx = %

1
x = tarccos > + 27n, nezZ

T
X = i§ + 27n, nezZ
OTBeT: x =m+ 2nn, x = i§+ 2nn, neZ
2) 2cos?x +sinx —1=0
Pemienue:

OTO ypaBHEHHE COJIEPKHUT pa3HOWMEHHBIE (PYHKIIMH, IO3TOMY Cpa3y BBECTH HOBYIO TIEPEMEHHYIO
HE IOJIYYUTCS.

Bocnonbs3yemcsi OCHOBHBIM TPUTOHOMETPUYECKHM TOXKIECTBOM M BBIPA3uUM OJHY (DYHKIHIO uepe3
ApYryro:
cos’x + sin*x =1

cos’x = 1 — sin’x

2(1 —sin®x) + sinx —1=10

2 —2sin®x+sinx—1=0

—2sin’x +sinx+1=0

2sin’x —sinx —1=10

DTO ypaBHEHHE C TIOMOIIBIO BBEJICHUS HOBOM MMEPEMEHHONW MOXHO MPHUBECTH K PELICHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

[TycTh sinx = t, TOr/1a HaIlle ypaBHEHUE IPUMET BUI: 2t —t — 1 =0

1-3 1
tl——:__,
4 2
1+3 4
t2=—=—=1
4 4

BepHemcs k cTapoii mepeMeHHOM:
. . 1
sinx =1 U sinx = —-.

[Tonyunnu nBa MPOCTEUIINX TPUTOHOMETPHUUECKUX YpaBHEHUS, MEPBOE OTHOCUTCS K YaCTHBIM
clly4yasimM, a BTOpoe peraercs 1o oouieit popmyne. Permm ux.

1) sinx =1 X = §+ 2mn, neZ
2) sinx = —%. x = (—1)"arcsin (— %) +mn, neZ
x=(-D" (— E) + 7n, nezZ
6
T
x = (-1t g T nezZ
T T
OTBeT: X = > + 27n, x = (1" e + 7n, neZ

3) 5ctg?x —8ctgx +3 =0
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OTO ypaBHEHHE C IIOMOIIBIO BBEJACHUS HOBOM IEPEMEHHONM MOXHO IPHUBECTH K PELICHHUIO
MPOCTEUIIINX TPUTOHOMETPUUECKUX YPABHEHUM.
Ilyctb ctgx = t, TOrAa Halle ypaBHEHHUE IPUMET BUJ: 5t — 8t +3 =0
VauteiBaem O/I3 x # nn, neZ
5t2—-8t+3=0

D=64—4-5-3=4, D=2

8—-2
t; = —— = 0,6;
10
8+2
tz = = 1
10
BepneMcs k ctapoit mepeMeHHOM:
ctgx =1 401041 ctgx = 0,6.
Pemnm nx.

1)ctgx =1 x = arcctgl + tn,neZ x = %+ nn,nez

2)ctgx =0,6 x =arcctg0,6+ nn,neZ

OTBeT: x = % +mn,x = arcctg0,6 + mn, neZ

4) cos2x + cos4x — cos3x =0

Pemenue:

Hcnonb3yst hopmyIbl ipeoOpa3oBaHusi CyMMBI M Pa3HOCTH (YHKIIMH B MPOHW3BEIACHUE, PA3I0KUM

HpaBYIO qacCTb ypaBHCHI/ISI Ha MHOKUTCIIN.
2x+4x i 2x—4x

2cos —cos3x =0

2c0s3x - cos(—2x) — cos3x =0 cos(—2x) = cos2x

2c0s3x - cos2x — cos3x =0

cos3x(2cos2x—1) =0

cos3x = 0 WU 2cos2x —1 =0

[Tonyuynsin ABa MPOCTEUIIMX TPUTOHOMETPUUYECKHX YpPABHEHUS, NEPBOE OTHOCHUTCS K YaCTHBIM

clly4yasiM, a BTOpoe peraercs 1o ooueit popmyne. Permm ux.

1)cos3x =0 2)2cos2x —1=10
b4 _
3x = > +mn, neZ Zcos2x _11
T ——
X =—=—+—-—nnezZ cos2x 2
6 3 m
2x = i§ + 27n, nezZ
T
x=+ 5 + mn, nezZ

Vs T Vs
OTBeT: x =g+§n, X = ig+nn, nezZ

5) 2sin*(m — x) +5cos(37ﬂ—x) +2=0
Pemenue:
CHavana Hy)KHO TPUMEHHUTH POPMYIIBI IPUBEACHHUS: sin’(r — x) = sin’x
cos (377-[ - x) = —sinx
HOHyI{I/IM YpaBHCHHE: 2sin?x — 5sinx +2 =10
OTO ypaBHEHHE C TIOMOIIBIO BBEICHHUS HOBOW NEPEMEHHOM MOXXHO TPUBECTH K PEIICHUIO
MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUH.
[TycTh sinx = t, TOrga HaUIEe ypaBHEHUE IPUMET BUI: 2t2 — 5t +2 =0
D=25-4-2-2=9, VD=3
5-3 1

tl_— -

4 2
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4
BepneMcs k ctapoit mepeMeHHOM:
. 1 )
sinx = - U sinx = 2.
. 1 1 . o
Dsinx =~ x = (-1"arcsin; + n, neZ 2)sinx = 2 YpaBHEHHE HE UMEET PEUICHUH, T.K. 2 > 1

x = (—1)"% + 7n,

OtBeT: x = (=1)"= +7n,

CDopMa NMpeacTaBjJaCHusd pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTJHYHO'" BBICTABISACTCS, €CITU pabOTa BBIOJIHEHA B IMMOJTHOM 00BEME C COOIIOICHUEM
HE0OXOIUMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

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

Ounenka '"ya0BJIeTBOPUTENbHO' BBICTABIACTCSA, €ClAM pPadoTa BBINOIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TAKOB, YTO IMO3BOJISICT IMOJTYYHTh IMPABUIIBHBIC PE3YJIbTAThI U BBEIBOJIBI; B XOC
MPOBeJICHUS pabOThI ObUIH AOMYIIEHBI OIIUOKH.

OueHka '""HeyI0BJIETBOPHUTEIbLHO'" BBICTABIISETCS, €CIM PA0OTA BBHIMOJTHCHA HE TMOJIHOCTHIO HITH
00BEM BBITIOJTHEHHOM 4acTH pabOThI HE MTO3BOJISAET CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 2.2 Tpuronomerpnuyeckne ypaBHeHUsl 1 HEPaBEeHCTBA

IIpakTuyeckoe 3ansitue Ne 23
Tpuronomerpnyeckne ypaBHeHHsl.

Heanb: OGOOMINTE, 3aKpeNUTh U CUCTEMATU3UPOBATh 3HAHMS Y4alllUXCs MO METOAaM peIleHUs
TPUTOHOMETPUYECKUX YPAaBHEHUU

BoinosiHeHHne pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 BsiGupath crocoOsl pemieHus 3a1ad npohecCHOHaIbHONU NeSTENbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 02 Mcnonb30oBaTh COBPEMEHHBIE CpPE/ICTBA TIOUCKA, aHANIM3a U MHTEPIpeTalui uHpopMau u
WH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIsI BHITTOJIHEHHS 3a71a4 MPOo¢deCcCHOHATBLHOMN NeITeTbHOCTH

MarepuanbHoe o0ecnieyeHmne:
WNHauBuayanbHble 3a1aHNsSL, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTBI JIEKIIUH.

3aganme:

Pemnre TpuronomeTpudeckie 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

ITopsinok BbINOJHEHHS PadOTHI:
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1.YcranoBure, SABISIETCS JIU YPAaBHEHUE OJTHOPOIHBIM.
O0HOpPOOHBIMU MPUOHOMEMPUUECKUMU YPABGHEHUAMU HA3LIBAIOMCS YPABHEHUs 8U0A.
asinx + bcosx =0
asin?x + bcos?x + csinx - cosx = 0

2. Ecnu ypaBHEHUE SBISETCS OJHOPOIHBIM YPABHEHHEM MIEPBOTO MOPSIKA, TO Pa3euTe 00¢ 4acTu
YpaBHCHHUS Ha cosx # 0 wiau sinx # 0

3. Ecnu ypaBHeHUE SBISIETCS] OJJHOPOIHBIM YPAaBHEHHEM BTOPOTO MOPSIKA, TO pa3AeauTe obe 4acTu
ypaBHEHHS Ha cos’x # 0 waum sinx # 0.

4. BenuTe HOBYIO IEPEMEHHYIO U PEIIUTE YPAaBHEHUE OTHOCUTEIBHO 3TON EPEMEHHOM.

5. BepHuTECh K CTapOil MEPEMEHHON U PEIIMTE MOJYYUBIIHUECS MPOCTEUIIINE TPUTOHOMETPUUECKHUE
ypaBHEHUS.

6. 3anummuTe OTBET.

Pemnre TpuronomeTprueckue ypaBHCHHUS:
1) 2sin?x — 5sinx - cosx + 3cos?x = 0
Pemenue:
ypaBHeHI/IC SABJSICTCA OAHOPOAHBIM TPUTIOHOMETPHUYCCKUM YPABHCHUCM BTOPOI'O IMOPSAJAKA. YT1o0OBI
€ro peIInTh, pa3aeianM 00e YacTH Ha cos’x # 0.
2sin’x  Ssinx - cosx

cos?x cos?x

3HaeM, 9To % = tgx. 2tg®x — 5tgx +3 =0

+3=0

Beenem HoByro nepemennyo. IIycTh tgx = t, TOr/a Hallle YpaBHEHUE IPUMET BUJL: 2t> — 5t +3 =0
Yunrsisaem OJ13: x # - + 7n, neZ.
2t2—5t+3=0

D=25-4-2-3=1,VD=1
H="2=1
b 541 -
+
t, = T =1,5
BepHeMmcs k cTapoli IepeMEHHOM:

tgx=1 wmm tgx =15

1) tgx =1 x = arctgl + nn, neZ X = %+ nn,nez
2) tgx = 1,5 x = arctgl,5 + nn, neZ
T
OTBeT: X = 7 + mn,x = arctgl,5 + ©n, nezZ

2) 4sin’x — 3sin2x + 2cos?x =0
Crauasna peobpa3yeM apryMeHT , HCTIOJb3ys (pOpMYJIbI ABOWHOTO apryMEHTA: sin2x = 2sinx - cosx.
4sin’x — 6sinx - cosx + 2cos’x = 0
VYpaBHeHUE SBISETCS OJHOPOIHBIM TPUTOHOMETPUUYECKUM YPAaBHEHHEM BTOPOTO TMOpsiaka. YToOsI
€ro peunThb, pa3acinM 066 4yaCTu Ha sinzx * 0.
4sin’x  6sinx - cosx 2cos’x

+ =
sin’x sin’x sin’x

SX

3HaeM, UT0 — = ctgx 4 — 6ctgx + 2ctg®x =0
sinx

Beenem HOByIO nnepemennyro. IlycTh ctgx = ¢, TOrAa Halle ypaBHEHUE IPUMET BUL;: 2t — 6t + 4 = 0
YuursiBaem O/13: x # nn, neZ.
2t —6t+4=0

D=36-4-2-4=4,+D=2
H=""=1
1~ 4 -

6+2

4
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BepHemcs k cTapoli IEpeMEHHOM:
ctgx =1 wau ctgx = 2

l)ctgx =1 x = arcctgl + nn, neZ X = %+ n,nez
2)ctgx = 2 x = arctg2 + nn, neZ
T
OTBeT: x = z + mn, x = arctg2 + nn, nez

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

Pemenue:

ypaBHeHI/Ie IIOKa HE ABJIKICTCA OJHOPOAHBIM, T.K. B HpaBOﬁ 4aCTHu €ro BMCECTO HYJIA CTOHUT 4.
[lepereceM 4 B MPaByro 9acTh U MPUMEHUM OCHOBHOE TPUTOHOMETPHIECKOE TOKIECTBO:

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

—2sin®x + 5sinx - cosx — 3cos?x =0
YpaBHeHHE Teneph SABISETCS OJHOPOJHBIM TPUTOHOMETPUYECKUM yYpaBHEHHUEM BTOPOTO MOPSIKA.
YroO0BbI €ro pernTh, pa3aeauM 00e 4acTH Ha cos®x # 0.

.2 X
—2sin“x Ssinx-cosx
——3=0

COSZX COSZX
—2tg%x +5tgx —3 =0
2tg®x — 5tgx +3 =0
Beenem HoByro nepemennyo. IIycTh tgx = t, TOr/a Hallle YpaBHEHUE TIPUMET BUJL: 2t> — 5t +3 = 0
Yunrsisaem OJ13: x # - + 7n, neZ.

2t —=5t+3=0

D=25-4-2-3=1, VD=1
h=""=1
1_541_
+
tZ—T—l,S

BepHeMmcs k cTapoli IepeMEHHOM:
tgx=1 wmm tgx =15

1) tgx =1 x = arctgl + nn, neZ X = %+ nn,nez
2) tgx = 1,5 x = arctgl,5 + nn, neZ
T
OTBeT: X = 7 + mn,x = arctgl,5 + nn, nezZ

4)5cos?x + /3sinx - cosx + 6sin’x = 5
YpaBHeHI/Ie IOKa HEC ABJIICTCA OJHOPOAHLIM, T.K. B HpaBOﬁ YaCTH €ro0 BMCCTO HYJIA CTOUT 5.
[TepeneceM 5 B mpaByro 9acTh U MPUMEHUM OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKISCTBO:

5cos2x + \/3sinx - cosx + 6sin?x — 5cos?x — 5sin?x = 0
\/§sinx - cosx + sin®x = 0
BoiHeceM 001Hit MHOKHTENb 3a CKOOKH: sinx(v3cosx + sinx) = 0

sinx =0 win V3cosx + sinx =0

1) sinx =0, x=rmn,neZ
2) \/3cosx + sinx = 0
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VYpaBHeHHE SBISIETCS OJHOPOIHBIM TPUTOHOMETPUYECKUM YpaBHEHHEM IEPBOTo mnopsiaka. YToob
€ro peluTh, pa3AeauM 00e YacTH Ha cosx # 0.

\/§cosx sinx
cosx cosx
V3 + tgx =10

tgx = —V3

x = arctg(—\/g) + nn,neZ
X = —arctg\@ + nn,neZ
X =— g + mn, nezZ
OTBeT: x =mn, X = —g+ nn, nez

CDopMa NMpeacTaBjJdCHUs pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJM4YHO'" BBICTABIISCTCA, €CIIM Pa0d0Ta BHIIIOJIHEHA B TTOJIHOM 00BEME ¢ COOJIOICHUEM
HEO0OXOIMMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIITOJIHEHBI BCE
3aIllMCH U BEIYUCICHHA.

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM pabOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIbHBIE PE3YNbTAThI U BHIBOJIBI; B X0OJI€
MPOBEICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka '"Hey10BJIETBOPHUTEIbLHO'" BBICTABISAETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO HIIU
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanas pyHKIMH U ee IPUMEHEHHUE

IIpakTuyeckoe 3ansaTue Ne 24
YucaoBass  MOCAEA0BATEJBbHOCTh, CIHOCOOBI ee  3a/aHHUf, BBbIYHCJEHHE  4YJECHOB
nocjaenoBarejabHocTH. [Ipenen nocienoBarenbnocTu. Haxoxnenne npeaenos gyHkuuu

enan:
@opMHUpOBaTh HABBIKM  pELIEHUs 3a7a4, CBA3aHHBIX C YMCIOBOM IMOCJIEI0BATEIbHOCTHIO.

o . [0 o]
CDOpMI/IpOBaTB HaBBIKM BBIYUCJIICHUSA TPEACIIOB (1)YHKLII/II/I, PaCcKpbITUA HEOIIPEACIICHHOCTEU (6) u (g)

Boinosinenue padorsl cnocodcTByeT (POPMUPOBAHUIO:

OK 01 BeiGupats crioco0sl pemuieHus 3aaad npopecCuOHaTbHON JEATeNbHOCTH MPUMEHHUTENBHO K
pa3IMYHbIM KOHTEKCTaM

MarepunanbHoe ob0ecniedenne: VHauBuayanbHble 3aJaHUs, CIIPABOYHBIE MaTEPHAIIbl, KOHCIIEKTHI
JIEKITUH.

3ananmne.

1) PemuTh 3324k HA YKCIOBYIO TIOCIIEIOBATEIILHOCTD.

2) Beraucnuth npeaens! GQyHKIui

3amanue 1 3aganue 2
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Haiiti BOCbEMOM 4JICH HOCJICIOBATEIBHOCTH;
2. 3,

l.
1, n_,
Ea

3’ Zy n_+17 6.limx_)3 Par12
2. HaiiTu HOMep uuncna 3 B IOCJIEI0BATEIbHOCTH:
2n+1 . xr-1
@ =~ 7.lim, ;= -
3. BruncauTs:
. 2
lim (3x*> — 8x + 5) 8.lim, , Ox”+5x—4
x==2 Y28 X2 ox
4.lim Vel
' x—2
e 9.lim Varl
X—00 1_@
5 lim _X2—16 10 . x+1-2
' Eins NV .hmx_)3 3

Ilopsinok BbINOJIHEHHS PadOTHI:
BHuMareabHO 03HAKOMBTECH C YCIIOBUEM 3aaHMUSL.

[Tonp3ysich CBOMMM LIKOJIBHBIMU 3HAHUAMU (B CIydae 3aTPYAHEHUS BOCIIOJIB3YHTECh CIIPAaBOYHBIMU
MaTepuagaMH), BBIIOJIHUTE 3a/JaHUE

3amanme Nel

o 2n—1
1. JIeBATHIN YICH MOCIEAOBATEIbHOCTH ¢, = ( = ) paBeHn?
n°+3
2:-9-1 17 17 17
Co = = = ; => Cqg = —————
\Jo3+3) V732 2y183 7 2y183
2. Homep uucia 6, IBISIONIETOCs YWICHOM MOCIE0BATeIbHOCTH a, = n® — 5n paBeH?
6 =n? —5n
n—5n—-6=0
Ill = 6
n, = —1 —MTOCTOPOHHUI KOPEHB T.K. HOMEP HE MOXKET ObITh OTPULIATEITHHBIM YHUCIIOM.
OtseT: N=6.
3aganue No2

-~ 0
Haiigute MMpeaCiIbl MPECABAPUTCIIBHO M30aBUBIIUCH OT HCOIMPECACIICHHOCTH (6)

XZ— X— X X
1. limX_>92—81 = (9) —1im 269 _ 15 22 im 22 = lim2 = 2;
X2_9X 0 x-9  x(x=9) x—9 X x-9 9 x—3
2 timy =5 = () = m G = I 9) = im(1+9) = (@) =
2 e X +x,=—4__ (x;=-5
x“+4x—-5=0 {x1+x2=—5_>{x2=1
3 i Vatx—va-x _ (9) — i (\/a+x—\/a—x)(\/a+x+\/a—x) — i (\/a+x)2_(1/a—x)2 — i at+x—a+x _
' lmx_)O X - 0 - xl_I}(} x(\/a+x+\/a—x) - xl_I}(l) x(\/a+x+\/a—x) - xl_r)l’(} x(\/a+x+\/a—x) -
1 1

lim

2x 2 2 2
Iim————= —— = lim———=lim—= = lim—= = —;
x—0 x(\/a+x+\/ a—x) x—0 Vatx+va—x x—0 Va+0+va—0 x—=0 2\/E x-0 \/E \/E ’

BLI‘-II/ICJ'II/ITB Hpe,[[CHBI HUMCHOIIINC HCOHPCHCHCHHOCTB (f)

2 3y

, xS 2x 4 3.1 4
. S +2x% +3x+4 © . Bt atsts . tats . 1404040 11
4 _ _ X X x°_ x°  __ X x4 x° __ — — —_ .
dimy Lo —5———=(—) = lim 52— = lim —5—5—% = lim =lim =-=-;
4x°+3x°+2x+1 00 xooo B 37 2x 1 xo00 4ttty x—00 4404040 xo0 4 4

¥ X3 T3y X x“ x
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x 3.1
5 lim 20437 4x (2) ~ lim Frata lim e lim X0 _ (Z) o
' xX—00 x2+4 X—00 o= xX—00 l+i3 x—c0 0+0 0/°
* X x

(0 B 3HaMeHaTesle MPUHUMAaEM 32 OECKOHEYHO MaIylo BETUUYHHY.)
®opMma npeacTaBJieHUs pe3yJbTATAa: BHIIIOJIHEHHOE 33/IaHHUE.

Kpurepun oneHku:

Ouenka "oTJHYHO'" BBICTABIISCTCS, €CITU padOTa BBIIOJIHEHA B IMOJTHOM 00BEME C COOIIOICHUEM
HE0OXOIMMOM MOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIYUCIICHUS.

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

Ouenka '"ya0BJIeTBOPUTEIBHO'" BBICTABIACTCS, €CIM padOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISIET ITOJIYYHUTh MTPABWIIBHBIC PE3YJIBTATHI M BHIBOJIBI; B X0OJI€
MPOBeICHUS pabOThI ObUIH AOMYIEHBI OIIHUOKH.

OueHka '""HeyI0BJIETBOPHUTEILHO'" BBICTABIISETCS, €CIM PAbOTa BBHIMOJIHCHA HE MOJIHOCTHIO HITU
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TTO3BOJISET ClieaTh MPAaBUIbHBIX BHIBO/IOB.

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE

IIpakTHyeckoe 3anaTHe Ne 25
Haxoxaenue npousBoaHbIX 10 onpeaeaenuro. [ipasuiaa u popmyJisl 1uddepeHunpoBaHus,
TaldIMIa MPOU3BOIHBIX YJIeMEHTAPHBIX (pyHKIMI

Heab: 3axpenuth omnpeaeneHue MpousBoaHON (yHkunu. dopmupoBaTh HAaBBIKM NPUMEHEHUS
npaBui quddepeHIpoBaHus ¥ TaOIUIBI MPOU3BOJHBIX, HAXOXKJEHHUS 3HAYCHHs] TPOM3BOJAHON B
3aJITaHHOU TOUKE.

Boinosinenue padorsl cnoco6cTBYeT GOPMUPOBAHUIO:

OK 01 BsiGupath crocoOsl pemieHus 3a1a4d npohecCHOHaIbHONM NeSTENIbHOCTH MPUMEHUTENBHO K
Pa3JIMIHBIM KOHTCKCTaM

OK 03. [TnanupoBaTh U peaqn30BbIBaTb COOCTBEHHOE PO(ECCUOHATBFHOE U TUYHOCTHOE Pa3BUTHE,
MpeANPUHUMATEIBCKYIO JESTENIbHOCTh B MPOQecCHOHANbHON chepe, NCIOoIb30BaTh 3HAHUS 110 MPAaBOBOU
1 (PMHAHCOBOM TPAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYAIIUSIX

MarepuajbHoe obecnedeHne:
I/IH}]I/IBI/IHyaJ'H)HBIe 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI .]'IeKHPIfI.

3aganue:

1. Halinute y = (0),ecmny = x> —x

2. Haiigure y = (3),ecmuy = —%

3. Haiftu npousBojgHble  GYHKIUH  HCMONB3ysd  NpaBWia  BBIYUCICHHUS U TaOIHIly
MIPOU3BO/IHBIX 3JIEMEHTAPHBIX (PYHKITUIA.

4. BbIYHUCIUTH MPOU3BOJHYIO QYHKIIUU B TOUKE.

3aganne 1 3aganue 2
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1) y = 7x* — 4—x + 5x2 -2; 6) f(t) = 0,5t + 0,6t> + 0,8t +8; f'(1)-?
2) = 5Vx — 22 x4 T' 7) f(x) = ctgx — tgx; f! (Z) -

3) y = 3ctgx + 5lnx — 3%; 8) f(x) =2-5%+3-¢e% '(0)=?

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

5)  y= 10) =52 FM-?

Ilopsinok BbINOJHEHHS PadOTHI:
Beruucienue nponsBoaHoi GyHKIMM y = f(x) IPOU3BOAUTCS 110 OOLIEMY PaBUILY
i depeHIrpOBaHUS:
1) IpunaBas apryMeHTy X MpHpanIeHHe Ax U IOJCTABIISS B BBIpaKEHHE (DYHKIMH BMECTO
apryMeHTa X HapalleHHOE 3HaUeHUE x + Ax, HAXOJMM HapalleHHOe 3HaueHUuEe QYHKINH: y + Ay = f(x + Ax)
2) Bprunras U3 HapaleHHOTO 3HaUYeHHEe QYHKIMK e€ IepBOHAYAIbHOE 3HAYCHUE HAXOAUM
npupaiieHie QyHKIuu:
Ay = f(x + Ax) — f(x)
3) Hemum npupamienue GyHKIUN Ay Ha IPUpPAIICHHE apryMEHTa Ax; T.€. COCTABJIsIeM OTHOIICHHE
by _ f(x+Ax)—f(x)
Ax Ax
4) HaxoauM mpeJielt 3Toro OTHOIICHHS TIPU Ax — 0, T.e.
Ay f(x + Ax) — f(x)
lim — = lim ——
Ax-0 AX  Ax-0 Ax
OTOT npeien U ecTh NPOU3BOJHAS OT QYHKIUH y = f(X)

1. Haiitu: y (x), ecmu y = 2x* — 3x
Haxoaum Ipou3BOAHYIO 110 OOLIEMY MPABHILY:
1) y+ Ay = 2(x + Ax)? — 3(x + Ax) = 2x? + 4xAx + 2(Ax)? — 3x — 3Ax
2) y+ Ay — y = 252 + 4xAx + 2(Ax)? — 3% — 3Ax — 2%% + 3x = 4xAx + 2(Ax)? — 3Ax
) by _ 4x0x+2(Ax)%2—3Ax  Ax(4x+2Ax—3)
Ax

= =4x + 2Ax — 3
Ax Ax

4) lim,,,o(4x + 24x — 3) = 4x — 3
Haitném 3Hauenue npou3BoAHON IIpH x = 3.
y(3)=4-3-3=0

2. Hattu y (4), eciny = Vx
1) y+ Ay = yVx + Ax

2) Ay = Vx + Ax —Vx
3) ﬂ — X+AX—\/)_(
Ax Ax
4) lim A — lim \/X+AX—\/)Z — lim (\/X+AX—\/)_()(\/X+AX+\/_) — i *+AX—x H Ax _
Ax=0 5 = A0 T T A0 Ax(VxHAx+VX) MMAx-0 3 Tt axv) Ax(VxHAx+VX) MMax0 e ot ax v Ax(VxHdxHVx)
. 1
limas- mﬂ/; T2k
Haitnem 3HaueHne Mpou3BOAHOMN B TOUKE X = 4, y'(4) = % = i
3. Haiitm mpomsBojmHbIe (QYHKIIUH  HCIONB3ys TPaBWJa BBIYUCICHHS W TaOJHILY

MPOU3BOIHBIX 3JIEMEHTAPHBIX (PYHKITUI
Tabnuna npon3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (PYHKIUH.

(Xn)! — an—l (eX)r — ex

@

=a“lha

(cosx)’ =—sin x

sin X)" = cos x
i) (nxyt
X

(tgx)' =

cos? X

(t9x)' =—
cos® x
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¢' = 0,c — const; x =1; (cu) =c-U
uzxv)=u=Vv
, 1 . I= 2 !
(Vx) = (u-v) =uv+uv
2Vx S
(uj _uv+uv
—| =——
| Y
(log, )" = ——
XIna

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

3. X

r u=x+1 u'=5
, [ x+1 , 1.2x-2(x+1) 2x-2x-2
2X (2x) 4x

!
u) uv-u
v v?
4x* 2’

4. BbIUUCIUTH POU3BOJHYIO (YHKIIUU B TOUKE.
y=3x>-8x"+9x* -4

V' (-1)=3-(-1)5 =8+ (-1)*+9(-1)2 —4=-3-8+9—4 = —6.
1. y =5sin XCOSX

—2__ 1

y' (g) = 5((sinx) - cosx + sinx(cosx)") = 5(cos’x — sin’x) = 5(cos2x) = 5(cos2 g) = = 5cosmt =5+

(-1) = -5

dopma npeacTaBjieHusi pe3yJabTaTa: BBHITIOJHCHHOE 3a/1aHNE

Kpurtepun onenkmn:

Ouenka "oTJHYHO'" BBICTABIACTCA, €CITM padOTa BHITIOJIHEHA B MOJTHOM 00BEME C COOIOIEHUEM
HE0OXOIMMOM TOCIEAOBAaTEIBPHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

Ouenka ''xopomo" BBICTaBISIETCSA, €CJIHU BBIMOIHEHBI TpPeOOBaHUS K OICHKE "OTIWYHO", HO
JONYIIEHBI 2-3 Heo4YeTa.

Ouenka '"yI0BJIETBOPUTENbHO' BBICTABISIECTCSA, €CIM paboTa BBHIMOTHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJTHEHHOW YaCTH TaKOB, YTO TIO3BOJISIET TIOJYYUTh MPABHIIBHBIC PE3YJIBTATHl U BHIBOJBI; B XOJIE
MpOBeIeHUS pabOTHI OBUTN IOMYIEHb! OLITHOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM PabOTa BBHITIOJHEHA HE MOJTHOCTHIO WIIH
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00BEM BBLITTOIHEHHON YaCTH paGOTBI HC MO3BOJIACT CACIIATh MPAaBUJIbHBIX BHIBOJOB.

Tema 3.1. IIpousBoanHasi QyHKIIUU U ee IPUMEHEHUE

IIpakTuyeckoe 3ansitue Ne 26
Beruuciienne Nnpou3BOAHBIX CI0KHBIX (PYHKIHMH

Hesab: DopMupoBaTh HABBIKM HAXO0XKJICHHUS MPOU3BOIHBIX CIOXKHBIX ()YHKIIHHA.

BoinosiHenue padoTsl ciocodcTBYeT OPMUPOBAHHIO:

OK 01 BriGupath criocoObl pemeHus 3a1ad npo(ecCHOHaTbHON NeATENbHOCTH MPUMEHHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 03 IInanupoBaTh U peain30BbIBaTH COOCTBEHHOE MpOodeccHnoHabHOE U TUYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENBCKYIO IeSITEIbHOCTh B TPOGECCHOHABHON cepe, UCTIONB30BaTh 3HAHUS O MPABOBOM
1 (PMHAHCOBOM IT'PAMOTHOCTH B Pa3IMUHBIX KU3HEHHBIX CUTYAIIUSIX

OK 04 DddexTrHBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.

I[IK 1.5 OOecneunBaTh KOHTPOJb, Yy4YeT H pPEryIHpOBaHUE OecrepeOOiHON MOCTaBKU

SHeKTpI/I‘ICCKOﬁ OHCPI'un HOTpe6I/ITeJ'I$IM C IPUMCHCHUEM CPCACTB aBTOMATU3alluN

MarepuanbHoe o0ecniedenue: VHauBUIyalbHbIE 33aHUs, CIIPABOYHBIE MaTEPHaJIbl, KOHCIIEKTHI
JIEKIIUN.

3ananmue.
B cooTBeTcTBHHU C TEXHOIOTMYECKOW KapTOM MPOEKTa HAaUTH CIeAYIOUIe IPOU3BOJHbIE (QYHKIIHI:

y = (5x% — 2x)"

f &) = 3sin(2x —7)

flx) = arcsindx + arccos*x

Flx) = log (7x* — 3x% + 1)
P

f{x] = In |L+|:|:-sx

W l-cosx

o k~w e

ITopsinok BbINOJHEHHS PadOTHI:

1. Omnpenenute Bua Qpynkuuu. Ecnu GyHKIUS SBIASETCS CIOKHOM, TO BBEAUTE MPOMEKYTOUHBIH
apryMeHT.

2. Ompenenute, KaKUMH TpaBwiIaMu audQepeHnrpoBaHus HYy)KHO BOCTIOIb30BaThes. [IpumenuTe
COOTBETCTBYIOILEE TIPABUJIO.

3. Hcnonp3ys Tabauiry mpou3BOJHBIX, HAWIUTE TPOU3BOIHBIE (DYHKITHIA.

4. PackpoiiTe CKOOKU M MIPUBEIUTE OJOOHBIE, €CIIU ATO YIPOCTUT 3aIHCh (DYHKIIHUH.

Haiitu npon3BogHbie PyHKITHI:
1. glx) =(1—4xm)*

OyHKIUS SBISETCS CIOKHOM CTENEeHHOW. BBeaeM MpOMEKYTOUHBIM apryMeHT — u =1 —4x*. [lns
nuGepeHIMpPOBaHUs HY)KHO BOCIIONB30BAThHC GOPMYIIOH (u™) = nu™ - o
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-
7

y =10(1 —4x%) (1 —4x%) =10 (1 — 42%)°(—8x) = —80x(1 — 4x)

2. flx) = siﬂfx «cos 2x

OyHKIMS IPEACTABISET COOON MPOU3BEICHUE IBYX CIOKHBIX TpUTOHOMETpudeckuX pyHkuuid. [Toaromy
CHayJaja BOCIOJIb3yeMCs TIpaBuiIoM auddepeHuupoBanus (U - V) = UV 4+ UV

[ 1 ]
f (x) = {sin;_r ~cos2x) = (sin ;.r] cosix + sin ;x{cus?r]

o v L o
BBenem nmpoMeXyTOUHBIN apryMeHT: JUIsl TepBOM PYHKIUH u = = x, IJIs BTOPOH (QYHKIUH u = 2x.

[Ipu nudpepeHInpoBaHUHU UCTIONb3YEM Cileaytomue GOpMyIbl: (sinu) = cosu -, (cosu) = — sinuw,

L 1 1 ) ,
flx) = {sin;x ~cos 2x) = (sin ;x] cos2x + sin ;x{cus?x]
1 1 1 i ., 1 1 1
=ros—x-|—-x| - c052x+sfn—x-{_—sfn2x] ' {_2_7:] = —ros—Xxcosdy — 25in —x - sindx.
2 2 2 2 2 2

AdX+5T"

3.y=

Ioga (3+10x)

OyHKIMS MPEACTABISET COOON YacTHOE JABYX CIOXKHBIX (yHKIUH. [lo3TOMY CHa4Yaia BOCTIOIB3yeMCs
U v-ue

l-'i

.
npaBuiIoM i depeHIpOBaHHUs (1_:] -

(25745 y1  log, (3 4 10x) — 2945 . (log, (3 + 10x))’
(log, (3 + 10x))°

y =

BBenem npoMexyTOUHBIH apryMeHT: Uil NepBod (QYHKIUHM w = 3x +5x°,  JAN8 BTOPOM (YHKUUHU
u =3+ 10x.

1

ITpu nudepeHnrpoBaHNM HCHIOIAB3YEM cleayrolue GopMynsbl: (a*) = a“ina - u', (log, u)' = — u' .
. wira

o |2'“‘:'Ti |'-]:_§;. ':3+1:.1':'—2'{T_:'Ti '|:|=‘:|=';I (3+10x37 _ P I: Ir+ E'II;I:II 08, |:3+1:I:I_:.{T_:IT- [3+10x) !||;'I 3+10x)’ _

3 |]=§;,|3+1:.1'||£ |]=§;,|3+1:.1'||£

14
L3+ M) ind

Sl a.1n fa . 1n +5x0
2T 2134 101 leg, (34 10x) - 230F5%

|:|=,g;,|3+1:.'l.'||;I /

4, flx) = nrcs:‘n%x+ arccosdx

@OyHKIUSA TPEJCTaBIAET CO00M CyMMY JBYX CIOXKHBIX  OOpaTHBIX TPUTOHOMETPHUYCCKHUX (YHKITHUIA.
[TosToMy cHauaja BOCIONb3yeMcs MpaBuioM nuddepenuupoBanus (U +V) = U +V,

Flx) = (nrcs:'ng.r) + (arccossx)’
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o v 3 v
BBezieM POMEXKYTOUHBIH apryMeHT: ISl IepBOM PYHKIMK u =+ x, JUIs BTOPON QYHKLMH u = 5x.

Narecosu) = —

[Ipu nudpepeHMpoBaHUHU UCTIONB3YEM CiIeayrotnue GopMyisl: (aresinu)’ =

flx) = (nrcs:'ng.r) + {nrccusﬁx]’:% (i_r) —ﬁ{ﬁx}':i |'3 — — .’_

o}

5. flx) = arccosVl — e™

@OyHKUMSA ABISETCS CIIOKHOM 0OpaTHOI TpUroHOMeTpuYeckod. BBemeM IpoMexyTOUHBIN _ApTYMEHT
_—
u =1 —e=. Jlnst mudbepeHIMpOBaHns Hy)KHO BOCTIONB30BaThes hopmyioit  (arccosu)’ = — 5

Wl-u
f'{:_r] = arccosy1 — &~ I: = V1— =
J 1-(1-a2x)

[TpoMeXyTOYHBII apryMEHT SBISICTCS TAaK)Ke CII0KHON (yHKITMEH. BBeneM 1 it Hero HOBBIH
MIPOMEXKYTOUHBIN apryMEHT u =1 — &™*.

Jliis muddepeHIMpPOBaHKS HY>KHO BOCIIOIB30BaThCs (PopMyton
[
{ME;} - et

. ' 1 — 1 1 . e
11
_ = 255 =
S { “ } V1-gix

(I)opMa npeacTaBJICHUs pe3yabTaTa: BhIIIOJTHCHHOC 3a/laHNE.

Kputepun onenkn:

Ouenka "oTJM4YHO'" BBICTABISACTCA, €CIM PadOTa BHITIOJIHEHA B MTOJTHOM 00BEME C COOI0IEHUEM
HEe0OXOIMMOM TOCTEIOBATENbHOCTH JEHCTBHUIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIIMCU U BEIYUCIICHHA.

Ounenka ''xopomo" BBICTaBISETCS, €CIM BBINONHEHBI TpPeOOBaHUS K OICHKE "OTIWYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka '"yI0BJIeTBOPUTENbHO'" BBICTABISETCSA, €CIM paboTa BBINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YaCTH TAKOB, YTO MO3BOJISIET TIOMYUYUTh MPABUIIbHBIE PE3YJIBTATHI U BHIBOJBI; B XOJIE
MPOBEIEHUS pabOThI ObUTH JOMYIIEHBI OIIMOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM PabOTa BBHIMIOJHEHA HE MOJHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeIaTh MPABUIHHBIX BHIBO/IOB.

Tema 3.1. IIpousBogHast pyHKIMHN U ee IPUMEHEHHE

IIpakTuyeckoe 3ansaTue Ne 27
«PusnyecKue U reoMeTpuYecKue NPUJI0KeHUs! IPOU3BOIHOID)

Heab: @opmMupoBaTh HaBBIKM MPUMEHEHUS TE€OMETPHUYECKOro H  (DU3MUECKOTO CMEBICIa
MPOU3BOIHOM.
Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
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OK 01 Bribupats crocoObl pemeHust 3a1a4 npoeCCUOHATBLHON AEATENIbHOCTH PUMEHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM

OK 04 DddexTrnBHO B3aUMOCHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.

IIK 1.5 O06ecneuunBaTh KOHTPOJb, Yy4YeT M pEryIHpoBaHuEe OecrnepeOOiHON MOCTaBKU

BHCKTpI/I‘IeCKOﬁ SHEpIrun l'IOTpe6I/ITeJ'I${M C IIPUMCHCHUEM CPCACTB aBTOMAaTU3allun

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

3aganue:

1. Haiigute yrioBoil Ko3(p(UIMEHT KacaTeIbHOM, MPOBEACHHOH K mapabone  y = —x? + xB
TOUKEx, = —2

2. HaiinuTe yroa HaKkJIOHA K OCH KacaTelbHOM, TPOBEIEHHON K KPUBOH y = x3B TOUKE x, = —2

3. CocraBbTe ypaBHEHHE KacaTebHONU K KPUBOH y = sin3x B TOUKE (g ; 0).

4. Haiimute CKOpOCTb U YCKOPEHHE B YKa3aHHbIII MOMEHT BPEMEHM JUISl TOYKH, JBUXKYIIEHCS
IPSIMOIIMHEITHO 1o 3aKoHy: a) S(t)=2t°-3t, t=1c.; 6) s(t)=t?+2t+1, t=3c.; B) s(t)=2t>-3t+4, t=2c.

5. 3akoH m3MeHeHus TeMnepaTypsl T Tena B 3aBUCUMOCTH OT BpeMeHH 1 3a/1aH ypaBHEHUEM

a) T=O,2t2;6)T:O,5t2-2t;B)T=O,4t2+5t. C Kakoil CKOPOCTBIO HarpeBaeTcsi 3TO TEIO B MOMEHT

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

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

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

ITopsinok BbINOJIHEHUs PadOTHI:

1. 3navyenue mpou3BOAHOW GyHKIMH Y = f(X) mpu X = X, paBHO YIJIOBOMY KO3(D(DHUIMEHTY
KacaTeJIbHOU, MPOBENeHHON K KpuBod Yy = f(x) B & Touke ¢ abcumccoit x, , T.e. k'=7y'(xy) =
f'(xo) =tg x
IJIe -yTroJl MeXXIy KacaTeIbHOM K KPUBOM B TOUKE My (xg;V,) U MOJOKUTEIBHBIM HAIIPABICHUEM OCH 0, .

2. YpaBHEeHHE KacaTeIbHOU K KPUBOH y = f(x) B TOUKE UMEET BUI y — v, = f (x,)(x — x;)-

3. Hampapiienue KpuBO#l B KaXKI0i TOUKE OMPEACISAECTCS HAPABICHUEM KacaTeIbHOH K HEll B 3TOM
TOUKE, MO3TOMY Ul HAXOXAEHHUS yIJla HAKIOHHON KpUBOW B JaHHOM TOYKE HAJO BBIUUCIUTH Yroj
MEXy KacaTeJbHOU, IPOBEACHHON B 3TON TOYKE, U OCBIO.

4. ®Ou3nyeckoe MpUIOKEHNE MMPOU3BOAHOM: MPH MPSIMOIMHEWHOM IBMKEHHH TOYKH CKOPOCTH U B

< ds
JaHHpIM MOMEHT t =ty ecTb mpous3BOAHAS gt OT mytd s 10 BpeMmeHut, BoruucieHHas nput = tg.

. dv
YckopeHue a B JaHHbIM MOMEHT t =t ecTb IpOM3BOAHAs 3¢ OT CKOpOCTM VU MO BpEMEHH t,
BBIYHCIIEHHAS ITpu t = t,.

5. B nenm 37eKTpUYECcKOro TOKa IEKTPUUECKHUI 3apsif] MEHSETCS C TCUYCHHEM BPEMEHH 110 3aKOHY
g=q(t). Cuna Toka | ecTh mpou3BoHAs 3apsizia ( 0 BpeMeHH .

1. Haiitn yronm HakiioHa K ocHM 0,KacaTeabHOM NPOBENCHHOW K KPUBOW y =sinx B TOYKE
'
xU = E
-HaiiJIeM TPOU3BOJHYIO (DYHKIIMIO y = sinx y'= cosx

vy ) ' 1
-Hai/1eM 3HaYEHUE TIPOU3BOTHON B TOUKE x, =§ y G) = cnsg =3

-~ > 1
-TaHI'CHC yTI'JIa HAKJIOHA KaCaTCJIIbHOU B JdHHOU TOYKEC paBCH k= tg o= , OTKYyJa == arc th & 26,67
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2. ITon xakumu yriaamu napabona y = x? + x mepecekaer och 0, ?

-Haiinem Touku nepeceyeHus napadossl ¢ OChIO O,, PEIIUB CUCTEMY
{y =x?4x - {(—1; 0)
y=0 (0:0)

-[Tapabona mepecekaer ocb 0, B Toukax A(1;0);0(0;0) . Haiiném yrmoBble KO3 PHUIIMEHTHI
KacaTelbHBIX K MapadoJjie B 3TUX TOUKaX

y=E4+x)=2x+Lk(-)=2(-D+1=-1,k(0)=2-0+1=1

- BBIYUCIWIN YTIIBI o, u o, , oOpa3yeMble KacaTelIbHBIMH B TOYKAX MEpeceueHHs mapadoibl C
OCBIO O, tg ocy= —1,06,=135% tg ot;= 1, ¢, = 45°

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

-HauAEM MPOU3BOJIHYIO KPUBOU B TOUKE X,

y'=0@x*-x)=6x-1;y(-1)=6(-1)—-1=-7

-HailIeM KOOpAMHATY TOYKU KaCaHUS:

Y= = 3(~1) — (=1) = 4 M(—1;4)

-IoCTaBUM B (JOPMYIy YpaBHEHHS KacaTelbHOM:

y—4=-7(x+1)

y—4=—-Tx—-7

7x + vy + 3 = 0 — ypasuerile KacameasHol

(I)opMa NMpeacTaBJdCHUsA pe3yjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kputepun onenkmn:

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

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

Ouenka "y10BJIETBOPUTEJbHO'" CTaBUTCS, €ClIM pabOTa BBINOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBINIOJTHEHHON 4YaCcTU TaKOB, YTO ITO3BOJISIET IOJyYUTh NPABUIBHBIE PE3YJAbTaThl M BBIBOJBL, B XOJIE
MpOBEACHUS PAa0OTHI OBUIH JOMYIIEHBI OITHOKH.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIIM paboTa BBHIIOJIHEHA HE MOJHOCTBIO WIH 00BEM
BBITIOJTHEHHON YacTy pabOTHI HE MO3BOJISET CAENATh IPaBUIIbHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanast pyHKIHMH U ee IPUMEHEHHUE

IIpakTnuyeckoe 3ansitue Ne28
HccaenoBanue GyHKIMHA ¢ MOMOIIbIO IPOM3BOAHOM M NMOCTPOeHUE rpaguKoOB

Heab: ®opMupoBaTh HaBBIKK HCCIEIOBaHMS (PYHKIMH ¢ TOMOUIbIO IPOU3BOJHON M MOCTPOEHUS
rpaduKoB.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BriGupatp croco0sl pemeHus 3a1a4d npohecCHOHaIbHOW e TeIbHOCTH MPUMEHUTENBHO K
pa3IMYHbIM KOHTEKCTaM

OK 03. [TnanupoBaTh U peaan30BbIBaTh COOCTBEHHOE MPO(ECCUOHATBLHOE U TUYHOCTHOE Pa3BUTHE,
IPEINPUHIMATENbCKYIO JIeSITeIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCTIONb30BaTh 3HAHUS O MPaBOBOM
1 (PMHAHCOBOM IT'PAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYaIIUSIX

OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE M KOMaH/IE
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I[IK 1.5 OO6ecneunBaTh KOHTPOJb, YyUYE€T U pEryJHpOBaHUE OecrepeOOWHON TOCTaBKH
BHGKTpI/I‘IeCKOﬁ SHCPIUuu HOTpGGI/ITeJIS'IM C IPUMCHCHHUEM CPCACTB aBTOMATU3allun

MartepuanbHoe obecnieueHue: VHIUBUAyanbHBIC 3a/IaHUs, TAOJHIA MPOU3BOIAHBIX, KOHCIICKTHI
JIEKIIHUH.

3aganue:

1. HampsokeHue Ha KOHAEHCATOPE MEHSIETCS OT BPEMEHU 110 3aKOHY
U(t) = t3 — 9t% + 15t + 10. Haiizure MOMEHT BpEMEHH, IIPH KOTOPOM HAIPSKEHUE JOCTUTHET
MaKCHMaJbHOTO 3HAYCHHUSI.

2. OyHKIUA 33JaeT TEXHOJIOTHYeCKui mporecc. Haitnure sxcTpemMymsbl QyHKIINU:
Flx) = x* — 4x?,

3. OyHKIMS 33aeT TeXHOJIornuecKuit mponecc. Mccnenyiite GyHKIUIO HA MOHOTOHHOCTD U

skcTpeMyMbl: f(x) = 3x® — 25x% + 60x

4. Haiinure mpoMeXyTKH BRITyKnocTH Gynkmun: f(x) = x* —10x? + 36x* + 100

5. @yHkus 3amaeT TEXHoJIOrMYeckuid mpomecc. Hccnemyiite  ¢GyHknuioo mo oOmied cxeme u
MOCTPOWTE ee TpaduK:
1. flx) = 5x% — 35,

2. flx) = —

x4’

ITopsinok BbINoOJIHEHUs padoOThI:
1) 3anummre QyHKIHIO.
2) Ompenenute, KAKUM AITOPUTMOM HYXKHO BOCIIOJIB30BaThCS [UIs BBIMIOTHEHHS 3a/IaHUSI.
3) IlpuMeHuTE COOTBETCTBYIOLIHIA AITOPUTM.
4) 3anuimre OTBET.
5) Ecnun HeoOXoAMMO MPOBECTH MOJHOE HCCIeAOBaHHE (YHKIIMH, TO HPOBEAUTE €ro, HUCIOJIb3Ys
0O0IIyI0 CXeMY UCCIIEIOBAHUS:

1. Haiitu obnacte onpenenenus yuakuuu D (y).

2. Haiitu (eciu 3TO He BBI3BIBACT 3aTPYAHEHHIT) TOYKH MEPECEUSHHUs rpauKa ¢ OCSIMHU KOOPAUHAT
(mpu X =0 u mpu Yy = 0).

3. UccnenoBath (hyHKIMIO HA IEPUOJUYHOCTh, YETHOCTh U HEYETHOCTb.

4. HaiiTu nHTEpBaIbl MOHOTOHHOCTH, TOUYKH SKCTPEMYMOB U 3HAUE€HUS (DYHKIIHUU B ATHX TOYKAX.
5. HaifTu uHTEpBaJibl BHITYKJIOCTH (BOTHYTOCTH) M TOUKHU Nepernda rpaduka QyHKINU.

6. Haiiti acuMntoTsl rpaguka GyHKIUH.

7. HaiiTu 1OMOJMHUTENIbHBIE TOYKH U TOCTPOUTH IpaduK MO pe3ysibTaTaM UCCIET0BAHMS.

&. Halitu 00J1acTh 3HAYEHUIA.

1. Uccnenosarb GpyHKIHIO y = x> — 6x% + 9x — 3 U MOCTPOUTH rpaduK.
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-G yHKIIUS OTIpeiesIeHHa Ha BCEH YHUCIOBOM MPSMOH: D(x): x € (—o0; o0)

-nanHasi QyHKIUS HE SBISETCS HA YeTHOM, HU HEYETHOU: y(—x) = (—x)° — 6(—x)? + 9(—x) — 3 = —x% —
6x% —9x — 3 = —(x3 + 6x% + 9x + 3) # —y(x)

-HaiaEM TOYKY IepecedeHus rpaduka ¢ OCblo O, , mojoras x =0 , NOJIYyYHM y = —3 TOUKH
nepecedeHus rpaguka ¢ ocblo 0, B JAHHOM CIy4dae HalTH 3aTPYAHUTEIBHO.

-HaWIEM MPOU3BOJHYIO: y' = (x3 — 6x% + 9x — 3) = 3x? — 12x+ 9

-HalAEM KPUTUYECKUE TOUKH, JIJISt 3TOr0 y' = 0 ,T.€ 3x*> — 12x+ 9 =0

X2 —4x+3=0;x;, = 1;x, =3
-uccienyemM GyHKIHIO HA MOHOTOHHOCTh

+ - +

v

1 3
(—; 1) n (3; ») rpaduk GpyHKIHM BO3pacTaert, (1;3)-yObiBaeT
-uccueayeM GyHKIUIO Ha SKCTPEMYM:
y(1) =1-6+9 —3 = 1; A(1; 1)Touka max
y(3) =27 — 54+ 27 — 3 = —3,B(3: —3)Touka min
-HCIIOJIb3YS MTOJIYY€HHBIE IaHHBIE CTPOUM HUCKOMBIN TpadukK.

IS

w

No

D k
\b
~

L
\

w

iy

(€]

2. WccnenoBarh (hYHKITUIO U TIOCTPOUTH €€ TpaduK.
1_"

jl‘:

zx=2
1. O6nactb onpenenenus GyHkmun D(f) = (—eo; 1)U (1; +o2)
2. Tlpu moicraHoBKe 3HaueHus x = 0 mosxyuum y(0) =0,

Takyro ke TOUKY HOJY4YHM, €CIU NMpHpaBHsAeM (QYHKIMIO K Hyat0. Touka x = 0 - eIWHCTBEHHas
TOYKa [EPECEUEHUS C OCIMU KOOpJUHAT.

3. [IpoBepsieM HyHKINIO HA YETHOCTD

ylox) = 22 o

—Zx-2 ZX+2

y(=2) = 3 (=) % =y ().

I/ITaK, (I)YHKI_II/ISI HU YCTHAasd, HU HCUCTHAA, HCIICPUOANYICCKaAs.
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4.J11s1 OTBICKaHHSI MHTEPBAJIOB MOHOTOHHOCTH BBIYHCIISIEM TIEPBYIO MMPOU3BOIHYIO (PYHKIIMH

20(2xr = 2) = x% 2 4x? —dx —2xF  2x% —4x
:I" = =

(2x — 2)° @2x -2 (2x-2)°

[IpupaBHHMBasg ee K HYIIO, MOJYYUM KPUTHUECKHE TOYKM x = 0:x = 2. OHM pa3duBaroT 00IacTb

OIIpeACIICHs Ha CIEAYIOIINE UHTEPBAIIBI MOHOTOHHOCTH (—o2; 0} U (0; 13U (1 2) U (2; +o0)
Hccenenyem nmoBeneHne MpoOM3BOIHOM ClIeBa U CIIpaBa OT HAMJACHHBIX TOUCK pa3OUCHMS.

I'padmyecku nHTEpBAIBI MOHOTOHHOCTH OYJIyT UMEThH BUJ]

P

Uccnenyemast pyHKIMs Bo3pacTaeT Ha MHTepBaiax (—<; 0} U (2; +<2) u yObIBaeT (0; 1) U (1; 2).

5. Touka x =0 TOYKa JOKAJILHOTO MaKCUMyMa, x = 2 — JIOKAJIbHOI'O MHHHUMYMa. Haﬁz[eM 3HAYCHHUC
(bYHKI_[I/II/I -Tmﬁ.r =0 -Tr.“!!r. =2
6.. I[J'I}I OTBICKaHH HHTCPBAJIOB BBIIIYKJIOCTU Haﬁ,[[eM BTOPYIO IPOU3BOAHYIO

o B -d@-2P-@f-2@-2-2 8 8 1
Yo (2x — 2)* T2 -2 T 8x-1)3 (x-1)3

Takux HHTCPBAJIOB HET, IMOCKOJIBKY BTOpasA MpPOU3BOAHAA HC MPUHHUMACT HYJICBBIX 3Ha4YeHUU B
o0J1acTH OmpeeIICHUS.

7. llpsimast x = 1 — BepTUKaJIbHAsA aCUMIITOTa (PYHKITMU. Y paBHEHHE HAKJIOHHON aCUMITOTHI HMEET
BUAg v=Fkx+5b.

k=1 =) li il li al li ! L
Tamx _erx(E_r—E:Ix_rl—-rI:»]cEx:—Ex_rl—-Tc?_;_E
-3
) xt 1 Coxt—x(x-1) | xt-xT4x x . 1 1
b\ 27 TR T oy iR a1y ARimon #2732
Toox

KoneuHsblil BUg npsiMoii CleAyrOmnii

8.Ha ocHOBe mpoBeAEHHOrO aHajaM3a BBINOJHAEM MOCTpoeHue rpaduka ¢GyHkiuu. s sroro
CHayajla CTPOMM BEpPTHKAJIbHBIE M HAKJIOHHBIE ACHMMOTOTHI, 3aT€M HAXOJIUM 3HaYeHHE (QYHKIUU B
HECKOJIBKMX TOYKAX M 110 HUX IPOBOAUM IIOCTPOECHHUE.
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y=(x+1)/2

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

Kpurepun oneHku:

OueHka "oTJHYHO'" BBICTABIISICTCS, €CIU pab0OTa BBIOJIHEHA B ITOJTHOM 00BEME C COOIIOICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBINIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ounenka '"yI0BJIeTBOPUTENbHO'" BBICTABIACTCSA, €ClIM pabOTa BBINOJIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TAKOB, YTO MO3BOJISICT MTOJIYYHUTh MTPABWIIBHBIC PE3YJIBTATHI M BHIBOJIBI; B X0OIC
MPOBeICHUS pabOThI ObUTH AOMYIEHBI OIIHUOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISETCSA, €CIM PabOTa BBHIMIOJHEHA HE MOJTHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH paboOThI HE TIO3BOJISAET CIeaTh MPaBUIHHBIX BHIBO/IOB.

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE

IIpakTnyeckoe 3ansaTue Ne 29
Pemienne npukiIagHbIX 32124 ¢ IOMOIUBIO IPOU3BOAHOM

Heanb: ®opMupoBaTh HABBIKKM TMPUMEHEHHS TPOU3BOTHON K PEIICHUI0 (PU3MUECKUX 3a/1a4 U 33734
¢ mpodecCHOHATTLHOM HATPaBICHHOCTHIO.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BsiGupath crnocoOsl pemieHus 3aaad nmpohecCHOHATbLHON NeSATEeNbHOCTH MPUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTAM

OK 03. [InanupoBaTh U peaan30BbIBATb COOCTBEHHOE PO(ECCUOHATBFHOE U TMYHOCTHOE Pa3BUTHE,
MIPEANPUHAMATENBCKYIO JIEATETLHOCTh B TPO(ecCHOHAIbEHON cepe, HCTIOIB30BaTh 3HAHUS 110 TIPABOBOM
1 (PMHAHCOBOM TPAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYAIIHSIX

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

OK 06. IlposiBIATH Tpa’KIaHCKO-MATPUOTHUECKYIO MO3UIMIO, JIEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHNE Ha OCHOBE TPAAUITMOHHBIX POCCHMCKUX JyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM YHCIIE C
y4€TOM TapMOHM3ALMHA MEXKHALUHUOHATIBHBIX U MEXKPEIUTHMO3HBIX OTHOILIEHUM, MPUMEHSATh CTaHIAPThI
AHTUKOPPYIIIUOHHOTO TTOBEACHUS;
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OK 07 CopneiicTBOBaTh COXPAHEHUIO OKPYXKAIOIMIEH Cpeabl, pecypcocOepe eHHI0, MPUMEHSThH
3HaHUS 00 M3MEHEHHH KJIMMaTa, MPUHITUIBE OEPEKIMBOTO MPOU3BOACTBA, d(PPEKTUBHO JEHCTBOBATH B
Ype3BBIYAIHBIX CHTYAITHSIX

OK 08 Hcnonbs3oBath cpeacta GU3MUECKON KYJIbTYPHI ISl COXPAHEHUS M YKPETUICHUS 3/I0POBbsI B
nporecce MpodhecCHOHATBPHONW JEATETbHOCTH M TOJEPKaHUs HEOOXOJMMOro YpOBHS (DU3MYECKOMH
MOJITOTOBJICHHOCTH

OK 09 ITonp3oBarbest pohecCHOHATTBHON JOKYMEHTAIMeH Ha TOCyJapCTBEHHOM M MHOCTPAaHHOM
S3BIKAX.

IIK 1.5 ObecneunBaTh KOHTPOJIb, YUET U PEryJIUpOBaHUE OecriepeOOMHON MOCTaBKU YJICKTPUUECKON

OHCPIrun HOTpe6I/IT€HHM C IPUMCHCHUCM CPCACTB aBTOMATHU3allUN

MartepuanbHoe obecniedenue: ViHauBuIyaibHbIC 3a/1aHMs, TAOIUIA TIPOU3BOIHBIX, KOHCTICKTHI JICKITHH.

3aganue:

1. Touxa aBuxkercs 110 3akony X(t) = 2t3 + 3t .Uemy paBHa CKOPOCTH B MOMEHT BPEMEHH t =
2c?

2. YpaBHeHME JBMXKEHHUS MaTepHaIbHON TOUKM BI0JIb ocu uMeet Bua S(t) = —0,5t3 + ¢t + 2 (m).
Haiitu yckopeHue Touku B MOMEHT BpeMeHu t = 2 c.

3. 3akoH M3MeHeHus Temreparypel T Tena B 3aBUCUMOCTH OT BpeMeHM U 3a7aH ypaBHEHHEM
T = 0,2t*. C xaKoil CKOPOCTHIO HArPEBAETCS TEJIO B MOMEHT Bpemenu 10 ¢?

4. Konn4ecTBO 53JEKTPUYECTBA, NPOTEKAIOIIET0 4Yepe3 MPOBOJHUK, 3ajaercs (HOpMyJIou.
Q= 2t3 — 3t? + 4. Haiigure CUJTY TOKA B KOHIIE 4-11 CeKYH/IBI.

5. MaxoBUK, 3a/epXKHBacMbIii TOPMO30M, 3a t ¢ moBopaumBaeTcsi Ha yroi ¢ = 5t —0,4t% (pag).

OHpC,Z[eJ'II/ITB YIJIIOBYIO CKOPOCTH & MaXOBHKa B MOMCHT BPEMCHU t = 2 C ¥ HaliTH MOMEHT OCTAHOBKH

BpallleHUs
6. Cwia TOKa U3MEHAETCS B 3aBUCHUMOCTH oT BPEMEHU 1o 3aKOHY
I =2t%+3t(l — B ammepax, t — B cekyHaax). HaiiTu cKopocTh M3MEHEHHs CHJIbI TOKa B KOHIE 8-if
CEKYH/IBI.
7. Teno Maccou 3 KT JIBHXKETCS MPAMOJIMHENHO o 3aKOHY

S(t) = 2t3 + 4t* — 2t . HaiiauTe KMHETHYECKYIO SHEPTHIO TENA Yepe3 2 € MOCIe Havasa JBHKEHHUS.

8. Temno Maccon 2 KT JIBUKETCS MIPSIMOJIMHENHO o 3aKOHY
X(t) = 2t — 3t + 2 . Haiigure cuity, KoTopas Oy/leT 1eHCTBOBATh Ha TEJO 4epes 3 ¢?

9. Onpenenurte HaNpsHKEHUE HEKOTOPBIX AJIEMEHTOB LIETIH 3JIEKTPOMEXaHMUYECKOTO anmapara 1o
3akoHy Oma (U = IR) npu conpotuienund R = 0,1 Om. Ilpu sTom 3apsij, mpoTeKaroIIHii Mo
NPOBOJHMKY 3a 2 ¢, 3a7aercs ypapHenueM q(t) = 2t3 + 3t2.

10. B mMaruuTHO# nenu neiicTByet moctosiHHbId ncrounuk DJIC £(t) mwis nmpoBepku
ANIEKTPOMAarHuTHOro ABUrareins. Berancnuts 3Hauenne D(C 3a npomeaiyo oiHy CEKYHIY IIpH

. N 1
MarHMTHOM TIOTOKe, KOTOPBIi 3a1aH Gopmymnoit ®(t) = 3 t3 —3t% - 1.

ITopsinok BbINOJHEHHS PadOThI:
1. IlpounTath 3a7a4y U OMPENEIUTH CIIOCOO €€ pelIeHusl.

2. [lpumenuts Gopmyny auddepeHnnaIbHOr0 HCYUCIEHUS IS PeLIeHHS 3a1a4u.
3. 3ammcath OTBET.
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1. Teno mBWGKETCSl MPSIMOJIMHEWHO TIO 3aKoHy S(t) = §t3 — 2t? + 4t (m). OnpenenuTh CKOPOCTh

ero aBmxeHus B MomeHT t = 10 c.
Pemenue. ckomast CKOpOCTB - 3TO MMPOM3BOIHAS OT ITYTH, TO €CTh

2
v(t)=S'(t)=§-3t2—4t+4=2t2—4t+4

B 3agaHHBIi MOMEHT BpEMEHHU

v(10) =2-100—4-10+ 4 = 164 wm/c.

Otger: 164 M/c

2. 3akoH u3MeHeHus Temmeparypel T Tena B 3aBUCMMOCTH OT BpPeMEHHM l 3ajaH ypaBHEHHEM

T = 0,2t2. C xaKoil CKOPOCTHIO HATPEBACTCS TEJIO B MOMEHT BpemeHH 10 ¢?

dT a
CKOpOCTb HArpeBaHUs Tella eCTh NPOoU3BOAHAs Temneparypsl T mo Bpemenu t: — = (0,2t%)" = 0,4t.

Ckopoctb HarpeBanus Tena npu t =10 c:
(g}t:j_g =04-10 = 4 (rpag/c).

3. KonmuectBo »neKTpuYecTBa, MPOTEKAIOMIEro 4Yepe3 IPOBOJHMK, 3adaeTcsi (HOpPMYIIOM.
Q= 2t3 — 3t? + 4. Haiigure CUJTY TOKA B KOHIIE 4-11 CeKYH/IbI.
Cwuuia Toka I ectb mpou3BoaHas 3apsjaa q mo Bpemenu [ = q ' (t).

1(t) = Q'(t) = (2t3 — 3t? + 4)| = 6t% — 6t.

[(4)=6-42—6-4="72A.

CDopMa NMpeaACTAaBJICHUSA PE3yJabTaTa: BhIIIOJHCHHOC 3a/laHUC.

Kpurtepun onenku:

Ouenka "oTJH4YHO'" BBICTABIAETCS, €CITU pabOTa BBHIOJIHEHA B MOJHOM 00BbEME C COOMIOIEHUEM
HEOOXOMMOM TOCIEeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIlMCH U BEIYUCIICHUS.

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOTYYUTh MPABUIIbHBIE PE3YIbTAThl U BBIBOJIBI; B XOE
MPOBEACHUS PAaOOTHI OBUIA JOMYIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEILHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH pabOTHI HE TTO3BOJISET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanasi pyHKIMH U ee IPUMEHEHHE

IIpakTnyeckoe 3ansitue Ne30
Haxoxaenue onTMMaJbHOIO pe3y/ibTaTa ¢ NOMOLIbIO IPOM3BOAHON B NPAKTHYECKUX
3ajavax.
Heab: ®opMupoBaTh HaBBIKM MPUMEHEHUS MPOU3BOAHON (QYHKIMU NMpPU PEIICHUN MPHUKIaIHBIX
3a/1a4 Ha SKCTPEMYM.
BbinosiHeHue pa6oThl cioco0cTBYeT GOPMHUPOBAHMIO:
OK 01 BeiGupats crioco0sl pemuieHus 3aaad npopecCuOHaTbHON JEATeNbHOCTH MPUMEHHUTENBHO K
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Pa3IUYHBIM KOHTEKCTaM

OK 03. [TnanupoBath ¥ pean30BbIBaTH COOCTBEHHOE MPO(HECCHOHATBFHOE U JIMYHOCTHOE Pa3BUTHE,
IPEINPUHIMATENbCKYIO JeSITeIbHOCTh B MPO(ecCHOHANBHON chepe, NCIIOIB30BaTh 3HAHUS 10 MPABOBOM
1 (PMHAHCOBOM IT'PAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYAIIUSIX

OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U PaOOTATh B KOJUICKTHBE U KOMAaH/IE

OK 06. IlposiBasiTh T'paXJAaHCKO-MATPUOTHYECKYIO IMO3UIHUI0, JIEMOHCTPUPOBATH OCO3HAHHOE
IIOBE/ICHUE HAa OCHOBE TPAJMLIMOHHBIX POCCHUICKUX IyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM YHUCIE C
Y4E€TOM TapMOHHU3AIMH MEXHAIIMOHAIBHBIX M MEXPETUTHO3HBIX OTHOILICHHH, MPUMEHSITh CTaHIApTHI
AHTUKOPPYILIMOHHOI'O IIOBEJICHUS;

OK 07 CopuelicTBOBaTh COXPAaHEHUIO OKPYXAIOMIEH Cpebl, PeCcypcocOepekKeHUI0, MPUMEHSTH
3HaHUS 00 M3MEHEHUM KIMMAaTa, MPUHIUIBI OEpeXIUBOrO MPOU3BOACTBA, 3()(PEeKTUBHO ACHCTBOBATH B
Ype3BhIYAIHBIX CUTYAIHIX

OK 08 Hcnonb30BaTh cpeacTBa (U3NYECKON KyIbTYPHI Il COXPAHEHHS U YKPEIUICHHUS 310POBbsI B
npouecce MpodeccuoHabHON JEeSTENBbHOCTH U MOAJIEPKaHUs HEOOXOAUMOTO YpPOBHS (PU3UYECKOM
[IO/ITOTOBJIEHHOCTH

OK 09 Ilonw3oBaThcs mpodhecCHOHANBHON TOKYMEHTAlUel Ha rOCYAapCTBEHHOM M MHOCTPAHHOM
A3bIKaXx.

I1K 1.5 ObecrieunBaTh KOHTPOJIb, YUET U PETYJINPOBAHUE OecTiepeOONHOM TOCTAaBKU IEKTPUUYECKOM

OHCPI'UH HOTpe6I/ITeJ'I$IM C IPUMCHCHHUEM CPCACTB aBTOMATU3alluKU

MartepuanbHoe obecnieueHue: VHIUBUyalbHBIC 3a/IaHUs, TAOJMIA TTPOW3BOIHBIX, KOHCIICKTHI
JICKIINN.

3aganue:

1. Omnpenenute HauOoIbIIEe 3HAUCHUE PATHUOIIEKTPOHHOTO CUTHAIIA 32 TPOMEXKYTOK BPEMEHHU OT
1
0 10 9 cexyH/I, €ClTi caM CUTHAJ 3a/1aH ypaBHeHueM S(t) = 3 t3 —4t% —9t.

2. Nwmeercs KBaJIpaTHBIA JHCT KECTH, CTOPOHA KOTOporo paBHa 60 cMm. Bripeszas mo BceM ero
yriaM paBHbI€ KBaJpaThl U 3arubas OCTaBIIYIOCS YacCTh, HY’)KHO M3FOTOBUTH MPOU3BOJCTBEHHBIN SIIUK
6e3 KpbIlIKU. KakoBbl JOKHBI OBITH pa3Mephl BEIPE3aeMbIX KBaJIPaTOB, YTOOBI MPOU3BOCTBEHHBIN SAIIMK
uMen HanbonpIni 06beM?

3. IIpoektupyercs KaHall CUCTEMBI CIMBA C MPSIMOYIOJbHBIM ceueHueM 4,5 . KakoBbl JOJIKHBI
ObITh pa3Mepbl ceueHHs, 4yTOObl Il OOJMIIOBKM CTEHOK W JHA IMOILIO HaWMEHbIIee KOJIUYECTBO
Marepuana?

4. IlpuObuib QuUPMBI 3aBUCUT OT oOOBEMa MPOU3BOJACTBA X (€1.) M ONpenensercs Kak

y=-—x°+21x*-72x—150. Haiitu 0oObeM NpPOM3BOACTBA, MPH KOTOPOM HPUOBITL (UPMEI OyaeT
MAaKCHUMaJIbHOM.

5. Pacxox roprouero snerkoBoro apromoOmitst (iutp Ha 100 kM) B 3aBUCHMOCTH OT CKOPOCTH X
KM/4 TpH JBWKCHHM Ha 4YETBEPTOW TMepenade MNPUOTUZUTEIHHO OMMCHIBAETCS  (PYHKIIHEH
f(X): 0,0017 x* —0,18x +10,2 . TIpu KaKoi CKOPOCTH PAcXoJ TOproUero OymeT HamMeHbmil. Haiiaure
3TOT PACXO/I.

6. ABTOMOOWIH MPUOIHKAETCA K MOCTY CO CKOPOCTBIO 72 KM/4. ¥ MOCTa BUCUT JTIOPO>KHBII 3HAK
«36 xM/9». 3a 7 ceKyH]I 10 Bb€3/1a Ha MOCT, BOJUTENh HAXaJI Ha TOPMO3HYIO Tenans. C pa3pemaeMoi a1
CKOPOCTBIO aBTOMOOHIIb BheXasl Ha MOCT, €CJIH TOPMO3HO# IyTh onpejenserca Gopmymnoit s = 20t —t>?

JInst OThICKaHUSI HAaUMEHBIIEro U HauOOJbIIEro 3HaueHUs (GYHKIUH, AUpPepeHInpyeMoil BHYTpU
OTpe3Ka U HENpPephIBHON Ha €ro KOHIIAX, CJIeAyeT HaWTH BCEe KPUTHUECKHE TOUKU (DYHKIMH, JIEKaIue
BHYTPU OTpPE€3Ka, BBIYUCIUTH 3HAYCHUS (PYHKIMM B ATUX TOYKAX M Ha KOHIIAX OTpe3Ka, a 3aTeM U3 BCEX
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MOJTYYEHHBIX TAKUM 00pa3oM uuces BEIOpaTh HaMEHbIlee U HaubobIIee.

Ilopsinok BbINOJHEHHS padOThI:

1. Haxoaum KpUTHYECKUE TOUKU (PYHKIIHH.

2. IlpoBepsieM, Kakue U3 HalICHHBIX KPUTHUECKUX TOUYEK JIEXKAT BHYTPH 3a/laHHOTO OTPE3KA.

3. Haxomum 3HayeHuss (QyHKIMM Ha KOHIAX OTpe3Ka M B TeX KPUTHUUYECKHX TOUYKAX, KOTOPHIE
[I0Na/lal0T B 3TOT OTPE3OK.

4. W3 Bcex moJydyeHHBIX 3HAaUeHUN (QYHKIIMU BIOMpaeM HauMeHbIIIee U Haubobllee.

3amada 1. IIpoyHoCTh OallkKM MPSIMOYTOJBHOT'O CEYEHHUsS IMPOMOPIMOHAIBFHA TPOM3BEACHUIO €&
IIMPUHBI Ha KBaJpaT BBICOTHL. Kakoe cedeHue NOMKHA MMETh Oallka, W3 MUJIMHAPUYECKOW 3arOTOBKH
paauyca R, 4To0bI €€ mpouHOCTh OblIa HanOOJbIIEH? (pUCYHOK 1)

ZR

X

Pucynok 1 — ceuenue 6ajiku U3 HUIMHAPUIECKON 3arOTOBKU

Pemenne. CocraBiieHue MaremMarndeckoil mozenu. OnTtumusupyeMasi BEIHYMHA - MPOYHOCTH
Oanky, TMOCKOJNBKY B 3amaue TpeOyercsl BBISICHHUTH, KOTJa INPOYHOCTh Oanku Oynaer HauOOJIbIICH.
O003HaUMM ONTUMHU3UPYEMYIO BEIHYMHY OyKBOH y. IIpOYHOCTH 3aBHCHT OT HIMPHUHBI U BBICOTHI
NpPSIMOYTOJIbHUKA, CIyXallero oceBbiM ceyeHueM Oanku. [lupuny Oanku o06o03HauuM OyKBOH X.
[TockonbKy OceBoe cedeHHe MPEeCTaBIseT co00H MPSMOYTOJIbHHK, BIIMCAHHBINA B OKPYKHOCTh paamyca
R, T0 0 X < 2R

BbicoTa h mpAMOYronbHHKA CBA3aHA C €ro IIMPHHOH cooTHomeHmem * * 1 =4R* (o teopeme
Iugaropa), 3uaunr, * = 4/ — .

xh?

IIpouHoCTh Ganky y NponopuHOHaibHA IPOU3BeAeHuI0 * 1. e. YV = kxh? (roe koapdunment k —

HEKOTOPOE MOJIOKHUTEIbHOE ‘II/IFCJ'IO).
3gaunt ¥ = Ex(4RR* —x*),rpex € [U; 2K].

PaboTa ¢ cocTaBiIeHHOM MOJIENBIO.
Jlns gyskuun ¥ = Ex(4RR* — x*),raex € [0; 2R} HA/I0 HAITH Y rauc.
Nmeewm:

HMmeesm: v = & R%y — krx?

V' = 4kR?*— 3kx?
[IpupaBHMBaEM IPOU3BOJHYIO HYIIIO, ITOJTYYUM

4kR?-3kx?%=0

2R,
x1 == p.

V3 =

n
o

2
L]

2

Xx= Xl =

it

3alaHHOMY OTPE3KY IIPUHAIEKUT JINIIb TOUKA
Boruncnum 3naueHne QyHKIMU B TOYKE HA KOHIIAX oTpe3ka B Toukax 0 u 2R.
HNmeem
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22

f(0)=0 fQR)=0 f(£) >0 3HAWMT Vg =f (3.

B 3agaue chpammBaeTcsd, Kakoe CEUYEHHE JO/DKHA MMETh Oanka HauOOJbLICH IPOYHOCTH.
BbsicHWIM, YTO HIMpUHA NPSMOYTOJbHHKA, SIBISAIOLIAs OCEBbIM CE€YEHHMEM Haubojee MPOYHOM OalykH,

IR
=
paBHa
Haiinem BbicOTY:
h% =4R%—x*?
" - 4R:  gg°
4R —— =,
H . P
2BVZ R f =
h === ==y

v3 &
Oter: CeuyeHueM OalKu JOJDKEH CIYKUTh MPSMOYTOJBHUK, Y KOTOPOTO OTHOIICHHE BBICOTHI K
IIMPUHE PaBHO ' V2
3amedanue: KBanuduuupoBaHHble MacTepa MPUXOIAT K TAKOMY )K€ Pe3ysbTaTy, ONMPasiCh Ha CBOM
ONBIT, HO OHH NPUHUMAIOT YyKA3aHHOE OTHOIIEHWE paBHBIM 1,4 (mpuOimkEHHOE 3HAYCHUE

UPpalMOHANILHOTO YKCIIa KaK pa3 paBHO 1,4).
®opma npeacrabiieHus pe3yJbTaTa: BbIIIOJIHEHHAs padoTa.

Kpurtepun ounenku:

Ouenka "oTJHMYHO'" BBICTABIACTCS, €CIIM padOTa BHIIIOJIHEHA B MOJTHOM 00BEME ¢ COOJII0ICHUEM
HEO0OXOIUMOM TIOCIIEOBATEIFHOCTH JICHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIIOJIHCHBI BCE
3aIllMCH U BEIYUCICHHA.

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CM paboOTa BBINOJIHEHA HE TMOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTAThI U BHIBOJBI; B X0OJI€
MPOBEACHUS PAa0OTHI OBUIA JOMYIIEHBI OITHOKHU.

Ouenka '""Hey10BJIETBOPUTEIBLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH PabOThI HE MO3BOJIET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue

IIpakTnyeckoe 3ansitue Ne 31
HNuTerpan u neppoodpasnas. HaxoxxaeHne HeonpeaeleHHbIX HHTErpajioB MPHU NMOMOLIH
CBONCTB HHTEIPAJIOB

Henb: ®opMupoBaTh HaBbIKU BBIUMCJICHHUSI HEONPEIEICHHBIX HWHTETPAJIOB  METOJOM
HEMOCPEACTBEHHOI'0 MHTETPUPOBAHUS MPU TOMOIIHM CBOHCTB MHTETPAJIOB.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BriGupatp croco0sl pemeHus 3a1a4d npohecCHOHaIbHOW eSTeIbHOCTH MPUMEHUTENBHO K
pa3IMYHbIM KOHTEKCTaM

OK 03. [TnanupoBaTh U peaan30BbIBaTh COOCTBEHHOE MPO(ECCUOHATBLHOE U TUYHOCTHOE Pa3BUTHE,
NPEINPUHUMATENbCKYIO JIeSITeIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCTIONb30BaTh 3HAHUS 0 MPaBOBOM
1 (PMHAHCOBOM IT'PAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYaIUSIX

MarepuanbHoe o0ecnieyeHme:
WNHauBuayanbHble 3a1aHNSL, CIPABOYHBIE MaTEpUAIbl, KOHCIIEKTHI JIEKIIUH.
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3aganue:
B cooTBeTcTBHM € TEXHOJIOTMYECKOW KapTOM IIPOEKTA HAUTH CIICAYIOIINE UHTETPAIbl:

33_3.2
f(zx X +5)dx
. [30x% 1) dx
- 3+ 5x%)dx
S G+ Ddx

. J(5Vx® = 735 dx

=

[S2 I SN GO I S

ITopsinok BbINOJIHEHHSI PAa0OTHI:

1. 3anummure 3aganue. HernocpeacTBEHHOE HHTErPUPOBAHNE OCHOBAHO HA MPSMOM HCIIOJIb30BaHUU
TaOIUIBl MHTErpaJloB. MOTYT NpeACTaBUThCA CIEAYIOLINE CIIydau:

1) laHHBIA MHTErpaJl HAXOAUTHCS HEMOCPEJICTBEHHO 110 COOTBETCTBYIOLIEMY TaOJIMYHOMY
UHTETpay.

2) JlaHHBIN MHTErpaj MOCIe NPUMEHEHHS CBOWCTB 1¥ 2 MPUBOIUTCSA K OJHOMY WJIM HECKOJBKHUM
TaOJIUYHBIM UHTErpaIaMm;

3) JauHblii  WHTErpajg  IOCIEC  JJIEMCHTApHBIX  TOXKACCTBEHHBIX  MpPEOOpa3oBaHUIl  Ha
HOJBIHTErpaibHOM (YHKLUUEH W, TpPUMEHsAs CBONCTBA, MPUBOJUTCS K OJHOMY WJIM HECKOJIbKUM
TaOJIMYHBIM UHTETPAJIaM.

2. IlpounTterpupyire ,MCHOIb3Yys TAOIUIy MHTEIPAJIOB. Y IPOCTUTE MOJIYYUBIIYOCS (PYHKIHUIO.

Xox pabdoThI:
Haiitu cnenyromue HHTETpas:
1. [6x*dx —wucmonb3yeM cBOICTBO 2 U hopmyiry 2.

fxndx _ xn+1

+ ¢ Ilomyunm:

wtl XZ+1 X3
Jox?dx=6[x*dx=6—+c=6—+c=2x"+c
2+1 3
2. [4(x* —x+3)dx  Hcnome3yst ceoiictBa 1 u 2 u, popmyibl 1 U 2 mOIydnM: 4 [ x?dx —
3 2
4fxdx+12fdx=4%—%+12x+c=§x3—2x2+12x+c

- mnocrosiHHas uHTerpupoBanuss C paBHa anreOpandyeckodl CcymMMe TpeX IOCTOSHHBIX
UHTETPUPOBAHHUS .

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+

4.
jﬁﬁ—Ex: +3x+ 4

rl
X

dx
Gx* 5x° 3x 4
= ——— +—+— |dx
x© x© x© x©
o | 3 n
= G —3+—+4x |dx
x
=ﬁjx=dx—5jdx

dx . G’ 4x~! . 4
+3 ]| —+ 4| xdx= 3 —5.r+3[r1|_r|+—1+C:2x’—5x+3[n|x|——+lﬂ'
x - x

(I)opMa NMpeacTaBJACHUSA PE3yJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ouenku:
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Ouenka "oTJHYHO'" BBICTABISCTCS, €CITU pabOTa BBHIOJIHEHA B MOJTHOM 00BEME C COOIOICHUEM
HE0oOXOIMMOM TOCIEe0BAaTEIbHOCTH JEHCTBUI; B OTBETE€ NMPAaBUIBHO W aKKypaTHO 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 IMO3BOJISICT MOJYYHThH MMPABUIIBHBIC PE3YIbTATHI M BBIBOBI; B X0JI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKH.

Ouenka '""Hey/10BJIETBOPUTEIBLHO'" BBICTABIISETCS, €CIM Pa0OTa BBHIMOJIHEHA HE MOJHOCTHIO HITU
00BEM BBITIOJIHEHHOM YacTH paboThl HE TO3BOJISIET ClIENaTh MPABUIbHBIX BHIBOIOB.

Tema 3.2 UHTerpa u ero npuMeHeHue

IIpakTuyeckoe 3ansitue Ne 32
HNHTerpupoBaHue MeTO10M 3aMeHbI MepPeMeHH 0l

Hean: ®opmupoBaTh HABBIKM  BBIUUCICHHUS HEOMPEIEICHHBIX HHTETPAJIOB METOJOM 3aMEHBI
MEPEMEHHOM.

Boinosinenue padorsl cnocodcTByeT GOPMHPOBAHMIO:

OK 01 Bsibupats crioco0sl penieHus 3aaad npoeCCHOHATFHON AEATEIbHOCTH MPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03 IlnaaupoBath U peaqnu30BbIBaTH COOCTBEHHOE MPOPECCHOHATBHOE U JTMYHOCTHOE Pa3BUTHE,
IPEINPUHUMATENbCKYIO JeSITEIbHOCTh B IPOPECCHOHATIBLHOM cdepe, UCIIO0NIb30BaTh 3HAHUS 10 IPaBOBOM
1 (UHAHCOBOM I'PAMOTHOCTHU B Pa3IMYHBIX )KU3HEHHBIX CUTYaIUIX

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

3aganue:
B cooTBeTcTBHM € TEXHOJIOTMYECKOW KapTOM IPOEKTa HAMTH HWHTETPaJIbL:
1. f(12x — 5)7dx
dx
2. f (6x+5)2
[ xVx2 —7dx
cosx
mx
. [ tg2xdx

B w

ol

ITopsinok BhINoOJIHEHHE PAGOThI:

B ocHOBe WHTErpHpOBaHUSI METOIOM 3aMEHBI IEPEMEHHOH (MM CIOCOOOM TIOCTAaHOBKH) JISKHUT B
OCHOBE MHTETPHPOBAHUS METOJOM 3aMEHbl MEPEMEHHOHN (MM CIIOCOOOM MOCTAHOBKHU) JIE)KUT CBOMCTBO
WHBAPUAHTHOCTH (HOPMYJ HMHTETPUPOBAHMS, KOTOPOE 3aKI0YaeTcs B cieayomem: ecau [ f(x)dx =
F(x) +c,10 [ f(w)du = F(w) + ¢, rae u(x) mpousBoaHas quddepeHimppyemast QyHKIHS OT X.

3aMeHa IepeMEeHHOM B HEONPEeAeIeHHOM UHTErpaje MPOM3BOAUTCS C TOMOIIBIO MOJCTAHOBOK JIBYX
BUJIOM:

1. x=¢() , rne t-HOBas mepeMeHHas, a ¢(t) HemnpepblBHO AuddepeHnupyemas QyHKIUSA
Jf@dx = [ f(o(®)e' (Dt

2. t=pu(x) ,rae t-nHoBas nepemenHas, Toraa: [ f(u())uw' (x)dx = [ f(t)dt
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l. fxzdx

8+x3
-T.K. d(8 + x3) = 3x%dx , TO

f x*dx lj‘d(B + 3x%)
8+x 3 8 + x3
-mojiaras 8 + x3 = , HOJIYYHUM: %f% = %]n(t) 4+c= §1n|8 + x3| +c
cosxdx __  d(sinx)
2. f4+sin2x - f4+sin2x .
I/IHTeraJ'Iy: f% =%arctg 2 +c= %arctg (g) +c

3. fe"dx _ f d(e®)

IIOOTOMY, HCIIOJB3YsA IIOACTAHOBKY t = sinx Mpuxoaum K Ta6J'II/I‘IHOMy

Vo9-t2 Vo9-t2
-BOCIIOJIb30BABIIKCH TTOJICTAHOBKON t = e*, MPUBOAUM K TaOJIMIHOMY HHTErpany [ \/gdt_tz = arcsin§ +
c= arcsin% +c
IIpumeyanue: dx = %d(ax +b)
1
xdx = Ed(xz)
e*dx = d(e¥)
dx
— = d(In(x)
x
cosxdx = d(sinx)
J.- 15%"dx
4 (1—x%)%
1-x"=¢t
15ax (A -xF)=drl o5, , ¢3 5 5
TS| —3xfdx=dt |= | g =-—2 |t dt=-5—+C=_—5+C= —+C
(1—x%) : ar -3¢ -3 3t 3(1 — %)
rdx = — ?

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

Kputepun onenkmn:

Ouenka "oTJM4YHO'" BBICTABISACTCSA, €CIIM PadOTa BHITIOJIHEHA B MOJTHOM 00BEME ¢ COOJI0IEHUEM
HEOoOXOIMMOM TOCTENOBATENbHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIIMCH U BBIYUCIICHHUSI.

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

Ouenka '"yI0BJIeTBOPUTENbHO'" BBICTABISETCSA, €CIM paboTa BBHINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOTHEHHOM YaCTH TAKOB, YTO TO3BOJISIET TIOMYUYUTh MPABHIIbHBIE PE3YJIBTATHI U BHIBOJBI; B XOJIE
MpOBe/IeHUs pabOTH! ObUTH TOMYIEHbI OLIHOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISETCSA, €CIM PabOTa BBHIMIOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIeaTh MPABUIHHBIX BHIBO/IOB.

Tema 3.2 UHTerpas u ero npuMeHeHue
IpakTnyeckoe 3ansitue Ne 33
Teopema HeproTona-JIeii0Huna. Boruncienue onpeaejieHHbIX HHTEIPAJI0B Pa3In4HbIMH

METOAaAMHU

Heab: HayunTHCS BBIUUCIATH ONpeieleHHbIN HHTerpai no ¢popmyne Hetotona-Jlel6Huma.
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Brinosinenue padoTsl cnocodcTBYeT GOPMHUPOBAHMIO:

OK 01 BsiGupats criocoObl pemieHus 3aaad npodecCHOHaTbHON AeITENbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 03. [TnanupoBaTh U peaan30BbIBaTh COOCTBEHHOE MPO(HECCUOHATBLHOE U JMYHOCTHOE Pa3BUTHE,
MPEANPUHIMATEILCKYIO JESTEIILHOCTh B MPOQEeCCHOHANBHON cepe, UCIONb30BaTh 3HAHUS 110 MTPABOBOM
1 (PMHAHCOBOM I'PAMOTHOCTH B Pa3JIMYHbIX KU3HEHHBIX CUTYaIUIX

I[IK 1.5 OO6ecneunBaTh KOHTPOJb, Yy4YE€T U pEryJHpoBaHuE OecrepeOOWHON TOCTaBKH

BHGKTpH‘IeCKOﬁ SHECPIUuun HOTpGGI/ITeJISIM C IIPUMCHCHHUEM CPCACTB aBTOMAaTU3allun

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

3aganue:
B cooTBeTcTBHM € TEXHOJIOTMYECKOW KapTOM IIPOEKTa HAMTH UHTETPAJIBI.

1. Jf 2x?dx

4
[(a+2x—x*ydx
i,

AIN

. If ? cosxdx

(cos x — 3sin x)dx

RN
|
>
N
o
>

—_— i NNy

|
)
pad
)

Meto10M 3aMEHBI TEPEMEHHOM:
% xdx

1[5
X —6

5

2. [(2x —5) dx

W C——y

1
3. ﬁ/x + 2dx
0

1
4. I(x3 +1)*x? dx
-1
Ilopsinok BbINOJHEHHSI padOThHI:
1) Mcnonp3ys Tabauily MHTETPAIOB HAMTH HHTETPAIT

2) Ucnonb3ys popmyny Hetorona — JleltOHuma
A

[ £@ax=rix)

a

HAaWTH OIPEIEICHHBIN UHTETPa

2= F(2)- Fla)

Brrunciauts orp €JIeJICHHBIN HUHTCIrpaJl

84



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

_l-x”dx: +

(2) HaTerpupyem mo TabmMIle ¢ TOMOIIBIO CaMOHM IMOMYJISIPHOH (OpMYIIBI n+1

1

= 3
TToSBHBIIYIOCS KOHCTAHTY - I€1eCO00pa3sHO OTACHHTh OT X W BBIHECTH 3a CKOOKy. JlemaTh 3TO He
00s13aTeIbHO, HO YKEJIATeIbHO — 3a4eM JIMIIHUE BBIYUCIICHUS?
(3) Ucnonbzyem popmyny Hetorona-JIeiioauma

3
[ @ax= Funf, = F&)- 7@

3 o o o
Cuauana nojactaBisieM B & BepXHHUH Mpejel, 3aTeM — HUxKHUM nipeaen. [IpoBoaum ganbHeime
BBIYMCIICHHS U TI0Jy4aeM OKOHYATEJIbHBIM 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) Ucnonw3yem cBoOWCTBA TMHEHHOCTH OIIPENIEIEHHOTO HHTErpaa.

(2) UnTerpupyeM no tabnuiie, pu 3TOM BCE KOHCTAHThI BBIHOCUM — OHU HE OyAYyT y4acTBOBaTh B
IIOJICTAHOBKE BEPXHET0 U HWKHETO IIpesiea.

(3) Hns xaxgoro w3 TpEX crnaraeMbelx npumeHseM ¢opmyny  Hbrotona-Jleitbnuua:

FUOL= F)- Fla)

CoBer: mepex TemM, Kak Hcnoab3oBatb ¢opmyay Hblorona-JleiiOHuIa, TMO0JIE3HO NPOBECTH
NMPOBEPKY: a CaMa-TO NepBo00pa3Hasi HalIeHA NPABWJIBHO?
Tak, mpUMEHHUTEIBHO K paccMaTpUBaEMOMY IpUMeEpY: Iepel TeM, Kak B IepBooOpa3Hyro
3
X
Br+xt -2
byHKLHIO 3 TOJCTAaBIOATH BEpXHHWIl M HIKHMH TIpeleibl, KenaTelbHO Ha UYEepHOBHKE

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 ucxoaHas MOABIHTErpaibHass (QYHKIHS, 3HAYUT, HEOMPEIEICHHBIH WHTErpan HalJeH
BepHO. Termepp MoxHO 1 popmynry HeroTona-JIeliOHUIIa TPUMEHUTS.

Metoa 3aMeHbI NTepeMEHHOH

Brruncnure nHTErpaibl.
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B xdx
17

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

. L L _i
Boraucinum, momyunBmmics uurerpan 5 fal3ol -2 in[19]1=2in =

@®opma npeacTaBJieHUs pe3yJbTaTa: BHIIOJIHEHHOE 3a/1aHue/

Kpurepun oneHku:

Ouenka "oTJHYHO'" BBICTABISICTCS, €CIIU pa0dOTa BBIOJIHEHA B IMOJTHOM 00BEME C COOIIOICHUEM
HEOOXOMMOM IOCIIeI0BATeILHOCTH JICUCTBHI; B OTBETE MPABHWJIBHO W aKKypaTHO BBITIOJIHEHBI 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 BBITTOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISICT ITOJIYYHUTh MTPABWIIBHBIC PE3YJIBTATHI M BHIBOJIBI; B X0OJI€
MPOBeICHUS pabOThI ObUIN AOMYIIEHBI OIIUOKH.

OueHka '""Hey/I0BJIETBOPHUTEILHO'" BBICTABIISCTCS, €CIM PabOTa BHIMOJTHEHA HE MOJHOCTBHIO WU
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue

IIpakTuyeckoe 3ansaTue Ne 34
Boruuciaenne miomanei puryp u 00beMoB TeJl

Heab: PopmMHpPOBATH HABBIKH NPUMEHEHUs] ONpEIENCHHBIX MHTErpajioB JJsl BbIUYUCICHUS
wiouaien Gpuryp u 00beMoB Tedl.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiGupats crioco0sl pemieHus 3aaad npopecCUOHaTbHON JAEATeNbHOCTH MPUMEHHUTENbHO K
Pa3JINYHBIM KOHTCKCTaM

OK 03. IImanupoBath U peannu30BbIBaTh COOCTBEHHOE NMPO(EeCcCHOHANIBHOE U TMYHOCTHOE Pa3BUTHE,
MpeNNPUHUMATEILCKYIO JESTENIbHOCTh B MPOoQeccHOHANbHOM cdepe, UCIOoNb30BaTh 3HAHUS 110 TPaBOBOM
1 (MHAHCOBOM IPAMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYaIUAX

OK 06. IlposBasaTh TIpaxaaHCKO-NATPUOTHUECKYIO IO3UIIMI0, JIEMOHCTPHUPOBATH OCO3HAHHOE
MIOBE/ICHUE HAa OCHOBE TPAJMLIMOHHBIX POCCHUICKUX TyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH, B TOM YHUCIE C
YUETOM TrapMOHHU3AIUN MCKHAOWOHAJIBHBIX WM MEKPCIUTUO3HBIX OTHOI_HeHI/II\/'I, IIPUMCHATE CTaHOAPThI
AHTUKOPPYILIMOHHOIO TIOBE/ICHUS;

OK 07 CopneiicTBOBaTh COXpPaHEHHUIO OKPYXAlOUIeHl cpeibl, pecypcocOepekeHHI0, MPUMEHSATh
3HaHUS 00 M3MEHEHUM KIMMAaTa, NPUHIUIBI OEpeXJIMBOro MPOU3BOACTBA, 3()(PEeKTUBHO AEHCTBOBATH B
'—IpGSBLI'-IaI\/’IHI)IX CUTyalusx

OK 08 Hcnonb3oBaTh cpeacTBa (PU3NYECKON KYIbTYPHI A1l COXPAHEHUS M YKPETIJICHUS 310POBbSI B
npouecce MpodeccHoHaTbHON JeSTeNbHOCTH M MOJAJEp’KaHUS HEOOXOIMMOro YpOBHS (u3ndecKon
IIOATOTOBJIEHHOCTH

OK 09 Ilonb3oBaThcs mpoheccCHOHANBHON TOKYMEHTAalMe Ha rocyAapCTBEHHOM M MHOCTPAHHOM
A3BIKAX.
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I[IK 1.5 OO6ecneunBaTh KOHTPOJb, VyYE€T U pPETYJIHpPOBaHUE OecrepeOOWHON TMOCTaBKH
BHGKTpI/I‘IeCKOﬁ SHCPIUuu HOTpGGI/ITeJIS'IM C IPUMCHCHHUEM CPCACTB aBTOMATU3allun

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbBIC MaTCpUaJibl, KOHCIICKTbBI JIGKL[I/Ifl.

3ananmue:
1. ®opma 3aroToBKM HMMeeT BHUJ (UTYpbI, OTPAaHWYCHHON NMHHAMU. HalTu miomanb JTaHHOU
3aroTOBKU

a) y=—x"+4,y=0
b) y=x* y=x°

c) y=e*, y=e", y=4
2.Beruncinutes 00beM geranu
y=x%, y=1 soxpyeocuQY

IMopsinok BbINoJIHEHUS PadOTHI:
1) moctpouth rpaduky GyHKIHE
2)  HaiiTu 00JacTh, OTPAaHMUYCHHYIO YTUMH IpapuKaMu
3) cocraBHT ONpeeTCHHbBI HHTETPal, U1l HAXOXK/ICHUS IUIOLIA/IN HalICHHON 00nacTu
a)  Ecnu ¢pynxuus f(x) neorpunarensbHa Ha oTpeske [a;b], To muomans S moj kpusoit y = f(x) Ha [a;b]
b
(puc. 2) UMCIEHHO paBHA ONpEIEJEHHOMY HMHTerpamy or f(x) Ha JaHHOM oTpeske: S = I f (x)dx
a
(TeoMeTpUYeCKHid CMBICIT OTIPEICTIEHHOTO HHTETpaa).

BEERNNNNA s i,

b)  Ecmu gynxims f(x) — HenmonoxkuTenbHas Ha oTpeske [a;b], To muomans S mox kpusoit y = f(x) Ha
[a;b] (puc. 3) paBma ompenenennomy uuTerpaty ot f(x) Ha [a;b], B3STOMYy €O 3HAKOM «MHHYCY:

S:—_Tf(x)dx.

=izl

’ A2 Puc. 3
¢) Ecmu dynxums fy(x)> fi(x) ma orpeske [a;b], To miomans S GUrypbl, 3aKTIOYEHHOH MEXKILY

b
kpuBbiMH Y = f,(x) u y = f,(x) Ha [a;b] (puc. 4) onpenensercsa hopmysoit S :J.(fz(x)— f,(x))dx.
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Haiitu mumomaap 3aroToBKH AeTand, KoTopas umeeT (GopMmy (GUryphl, OrpaHHUYEHHON rpadukaMu
byHKIMH y=x*—3r+2uy=x—1.

Haiinem npenensl HHTEIrpUPOBaHUS - TOUKH NlepeceueHus rpaduKkoB GyHKIUHN, U TOTO MPUPABHAEM
IpaBbIC YaCTH UCXOMHBIX (PYHKIMI ¥ PEeIIMM HOIydYMBIIEECS ypaBHeHHUE x° — 3x + 2 = x — 1, Kopuamu
3TOr0 ypaBHEHUS SBISIOTCA YKcha x = 1 u x = 3, clieI0BaTeNbHO, OHU U SBJISIFOTCS MpeaeaaMu

HUHTCIPHUPOBAHUA.

Ry

3HAYMUT, TUIOMIA(b (PUTYpPBI PABHA:
z 3 z
S=[x-Ddx - [[(x*-3x+2dr =S —x - (5 - +2¢)=45-3-05+1 -

27 1 1
(Z-3-45+6-2+15-2) =13 (xe.en.)

1
Hounyuniy, ro miowans Gpurypst pasia 17 (kB. ex.)

Ecnu o6nacts umeeT 6osee CIOXHYIO CTPYKTYPY, €€ clenyeT pa30uTh Ha MPOCTHIC YaCTH .
ITpumep 2
Berancnuth 00BEM JIeTanM, KOTOpas HJCHTUYHA Ty, IOJy4eHHOMY BpalleHHeM (UTYPHI,

S P
OTPaHUYEHHOU JINHUAMU y=2x—x YT 0 BOKpPYT OCH QA

Pemenne: Kak 1 B 3aaue Ha HaXOKJCHHUE TUIOIAAH, PEIICHHE HAYMHACTCS ¢ YepTexKa II0CKOo
¢urypsl. To ecTb, Ha IUIOCKOCTH AOY geobxommmo MOCTPOUTH (PUTYPYy, OTPAaHUUEHHYIO JIMHUAMU
y=2x—x°

] : :

Hckomas mmrockast (bnrypa 3alITpuxoBaHa CMHUM LBCTOM, HMCHHO OHa W BpallacTCd BOKPYI OCH
QX . B PE3YIIbTATC BPAICHUA IMOJIYYACTCS TaKasd HEMHOI'O HﬁHCBHHHaﬂ JICTAromast Tapejika, KOTOpas

CUMMETPUYHA OTHOCUTEIBLHO OCH 224
O0bem Tes1a BpalleHUsI MOKHO BBIYHCIHUTH MO0 (popmyJie:
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&
v =n| 7 (x)dx
2
Berunciaum 00BeM Tena BpaIllCHUS, HCIIOJIB3YS JTaHHYIO dbopmyiy:

A 2 2
= ;?T_l-fg(xjcz’x: ;?TI(Ex— ) dr = ;?T_[ (4x* — 4% + xMdx =
a 1] i}

3 5
= . 4i—x4+x_ |§:j‘]’ 2—16+E—D :16_??-
3 5 3 5 15
E”:m—feaEﬁB,BﬂeaE.
OTtBer:

CDopMa NMpeacTaBJdCHUsA pe3yjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun ounenku:

Ouenka "oTJIHYHO" BBICTABIIACTCS, €CIIM paboTa BHIITOJIHEHA B MOJIHOM 00BEME C COOII0IEHUEM
HEO0OXOIUMOM TIOCIICIOBATSIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKYpPaTHO BBIOJIHEHBI BCE
3aIllMCH U BBEIYUCICHHA.

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

Ouenka '"yaoB/IeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM pabOTa BBINOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIbHBIE PE3YNbTAThI U BHIBOJIBI; B XO/I€
MIPOBEJICHUS pa0OTHI OBUTH JOIYIIECHBI OIIHOKH.

Ounenka '"Hey10BJIETBOPUTEIBLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue

IIpakTnueckoe 3ansaTue Ne 35,36
dusnyeckHe NPUI0KEHU HHTETPAJIOB

He.m;: CDOpMI/IpOBaTL HAaBbIKH TMPUMCHCHUA OMPCACIICHHBIX UHTCTPAJIOB K PCHICHUIO (1)I/I3I/I‘leCKI/IX
3aga4

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BriGupats crnoco0sl penieHus 3agad npopecCHOHaIbHON AEATEIbHOCTH MPUMEHHUTENbHO K
Pa3JINYHBIM KOHTCKCTaM

OK 03. I[InmanupoBath U peann30BbIBaTh COOCTBEHHOE NMPO(EeCCHOHAIBHOE U JTMYHOCTHOE Pa3BUTHE,
MpeNNPUHUMATEILCKYIO JESTENIbHOCTh B MPOoQeccHOHANbHON cdepe, UCIOoIb30BaTh 3HaHUS 110 TPaBOBOM
1 (MHAHCOBOM IPAMOTHOCTHU B PA3JIMUHBIX )KU3HEHHBIX CUTYaIHIX

OK 06. IIposBiATH TIpaKIAHCKO-NIATPUOTHYECKYIO MO3MIMIO, JEMOHCTPUPOBATH OCO3HAHHOE
[IOBE/ICHUE HAa OCHOBE TPAJMLIMOHHBIX POCCHUICKUX yXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH, B TOM YHUCIE C
YUETOM TrapMOHHU3AIUN MCKHAOWOHAJIBHBIX WM MEKPCIUTUO3HBIX OTHOI_HeHI/II\/'I, IMPUMCHATE CTaHAAPTHI
AHTUKOPPYILIMOHHOIO TIOBEJICHUS;

OK 07 CopneiicTBOBaTh COXpPaHEHHUIO OKPYXAIOUIeH cpefbl, pecypcocOepekeHHI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KIMMAaTa, MPUHIUIBI OEpeXJIMBOro MPOU3BOACTBA, 3()(PEeKTUBHO AEHCTBOBATH B
T-I]f)63BI)I'-IaI\/’IHI:;IX CUTyalusx
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OK 08 Hcnonb3oBaTh cpeacTBa (PU3NYECKON KyJIbTYPHI Ui COXPAHEHHS U YKPEIUICHHUS 3I0POBbsI B
nporecce MpoPECCHOHATBHOW ACATENHPHOCTH U TOJJACPKaHUS HEOOXOAMMOTo YpOBHS (pu3nueckon
MOJITOTOBJICHHOCTH

OK 09 ITons3zoBarbcs MPOPECCHOHATBHON TOKYMEHTAIMEH Ha TOCYAapCTBEHHOM M WHOCTPAHHOM
SI3bIKAX.

I[IK 1.5 O06ecneunBaTh KOHTPOJb, Yy4YeT M pEryJIHpoBaHuE OecrnepeOOiHON MOCTaBKU
AIIEKTPUYECKON SHEPTHHU MOTPEOUTENSIM C IPUMEHEHHEM CPEJICTB aBTOMATH3AIHH

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MaTCpUaJibl, KOHCIICKThBI JIGKL[I/Ifl.

3ananme:

1) Beruncnure maccy ydactka crepskHs X1= 0 10 Xp=3 (M), €ciM ero JIMHeiHas IUIOTHOCTb 3a1aeTcs
dopmyioit p(x) = x% + 1(xr/n).

2) CkopocThb [BIKEHUSI Ha KOHBeiepHoil seHTe v=v(t). Haiimem nyte S, mnpoiaeHHbII
COZIEP>KMMBIM KOHBEHEPHOM JIGHTHI 32 IIPOMEXYTOK BPEMEHH OT t1=2 110 tp=7 MHH.

3) Teno OpolieHO BEPTUKAIBHO BBEPX CO CKOPOCTbIO, KOTOpash M3MEHSAETCS M0 3aKOHY
v=29.4-9.8t M/c. HaiiTnu HauOOJIBIIYIO BEICOTY O IbEMA.

4) BbIYUCIIUTE KOJTMYESCTBO JICKTPUUECTBA, TPOTEKIIIErO 0 MPOBOJHHUKY 3a IPOMEXYTOK BPEMEHU
[3;4], ecnu cuia Toka 3amaercs Gpopmyaoi I(t) = 3t3+2t.

Ilopsinok BbINOJIHEHHS PadOTHI:
o ks
1) 3anucath Gopmyiy, HCTIONB3Ys ONpeeNeHHbIN uHTerpan § = [, ° v(tl dt

2) BoeruncnuTh onpeneneHHbI HHTETpa

o o = (g2 _ \ o o .
. KOpPOCTh IBHKCHHSA HAa KOHBCHCPHOMU JICHTC " + M/C. auTu NIyThb, NPOUACHHBIN
1. C v=19t" — 8tly/c. H ,
COACPKUMBIM KOHBCﬁCpHOfI JIEHTHI 3a 4-10 CCKYHAOY.

Pemenne:  cormacHo  ycinosmio, J G} = 9t* - 8t, ty =3,t; =4 (CnenosarensHo,
4 .
s = [, (9t — 8t)dt = [3¢* — 4t?]} = 83 (w).

2. Beruncnute Maccy yyactka crepkas X1= 0 10 Xo=1 (M), ecniu ero 1uHeiHas TUIOTHOCTh 3a1aeTcs
dopmyioit p(x) = x% + 1(kr/n).

Pemenue:

Cornacno hopmyne, umeeM:

m = //:[.1')11,:‘

% ‘ 23 (1 13 03
m = / (.r" +1)dr = (—; + .7‘)‘” =3 +1— (_; +.‘§) =3
0

Orser: 1,33 kr

3. Teno OGpomIEHO C MOBEPXHOCTH 3€MJIM BEPTHKAIBHO BBEPX CO CKopocThio V = (39,2—9,8t) m/c.
Haiiti HanOoublryto BEICOTY MOJbEMA Tea.

Perienue: Ten0 JOCTUTHET HAUOOJIBIICH BBICOTHI TIOJJbeMa B TAKOW MOMEHT BpeMeHH t, koraa v = 0,
T.¢. 39,2—9,8t = 0, otkyna t= 4 ¢. [To popmyse (1) vaxoaum h=78.4

(I)opMa NMpeaAcTaBJACHUSA PE3YyJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC
90



Kpurepun oneHku:

Ouenka "oTJHYHO'" BBICTABISCTCS, €CITU pabOTa BBIOJIHEHA B IMOJTHOM 00BEME C COOIIOICHUEM
HEe0OXOIMMOM TOCIEA0BATEIbHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M aKKypaTHO BBHIMOJHEHBI 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 MO3BOJISIET MOJTYYUTh MPABUIIHHBIC PE3YIbTATHl U BBIBOJIBI;, B XOJIC
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 4.1. KoopanHaTsl 1 BeKTOPbI

IIpakTuyeckoe 3ansaTue Ne 37
BekTopsbl. [deiicTBusi ¢ BekTOpamu. /JlekapTroBa cucTeMa KOOPANHAT B MPOCTPAHCTBE.
Paccrosinne Mexkay TOUKaMHu

Hean: HaydnTbcst NpUMEHATh TEOPETUYECKHUE 3HAHUS IIPU PELICHUU 33]1a4.

Brinosnenue padorsl cnocod6cTByeT (POPMUPOBAHUIO:
OK 01 BeibupaTth cmocoObl pemieHds 3aaad NpoecCUOHANBHON eATEeIbHOCTH MPUMEHUTENBHO K
Pa3JINIHBIM KOHTCKCTaM

IIK 1.5 OOGecneunBaTh KOHTPOIb, y4€T M PETyIupoBaHHE OecriepeOOHON MOCTAaBKU SJIEKTPUUECKOM
SHEPTUH MOTPEOUTENSIM C IPUMEHEHUEM CPEJCTB aBTOMATU3ALIUN

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a/1aHMs, CIIPABOYHBIE MATEpUaIbl, KOHCIIEKTHI JIEKIIHI.

3aganme:

Pemmre 3anaun:

M- KOJIM4YECTBO OYKB B UMEHU
N- KOJINYeCTBO OYKB B (paMUIINU
p- MecsIL pOKICHUS

1. Jlausr e Toukm: A(m; —n;0) u B(p; —n; 2).Pasnoxure BEKTOp AB II0 BEeKTOpaMm Gasmca u
HailiuTe ero AUHY.

- > - — — - — N N N
2. Jlansl BexkTopsl a=pi— j+mk u b=ni+ pk Haiiaure xoopauHaThl BEKTOpa ¢ =ma—nb

- - > -

3. BoluncluTe  CKAlApHOE TpOM3BENEHME BekTopos(a—2b)-a, ecnm a={-mn;p} wu
.
b ={0;—p;n}.

- -

4. Tlpu KaKOM 3HAYCHUH «x» BEKTOPHI a = {m;—n; X} ub= {— 2m; 2n; p} OyayT KOJITMHEApHBIMU?

5. B TexHonormdeckoi KapTe 3aJaHa JIIEKTPUYECKas IEMb W3 MapauIeIbHO COETMHEHHBIX
3IIEMEHTOB:
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Haiinute BexkTOp TOKa I na Bxoze ANEKTPUUYECKON IICTTH, €CITM TOKH IMapajUIeIbHBIX BETBEH MOXKHO
sanats Bextopamu: I1(n;m;p), 12(2;n;7), Is(3;m;1), I4, (0;n;3), Is(4;2n;1).

6. Teno, Ha KOTOpOE JEHCTBYET MOCTOSHHAS CUIIA F = (2n; —3p; 5), mepememaeTcsi o OTPE3Ky
npsiMoit U3 Touku A (-N; 2; -m) B Touky B (1;m;2). Beruancaute paboTy 3TOM CHITHL.

ITopsinok BbINoOJIHEHUs padoOThI:

1. BHUMarTeabHO 03HAKOMBTECH C YCIIOBUEM 33aHMUSL.

2. Tlonb3ysAch KOHCHEKTaMM JIEKLUH, NoA0epuTe HYXHYI0 (OpMYIy HIM COOTBETCTBYIOILEE
YCIJIOBUE JIJISl PELICHUS 3a1a4U.

3amaga Ne 1. Jlansl Toukn A(—3;1; —1) 1 B (2; —4; 1).

. .
Pa3noxxure BeKTOp AB MO BeKTOpam 0a3uca U HAIUTE ero JIHHY.
Pemenue.

1) ﬁ = {2 —(-3);-4-11 —(—1)} = {5;—5;2} - KOOpIAUHATEI BEKTOPA.
2) Pa3noxuM AB TI0 BeKTOpaM Gasuca:

AB =5i-5+2K.

3) dnuny |AB| HaiizieM 1o dbopmyne:

a=x*+y*+12%;
|
AB|=,/5% + (=5)% + 2% =/64 =/9.6 =3./6 .
Samgaua Ne 2.
Jlaubl BekTopsl @ =i—3 j+ K 1 b = 2i+ k .Haiimure KOOpAUHATH! BEKTOPA ¢ =a-2b .Pemenne
a={-31}.

b={-201): 2b={ 402}.

c=a-2b={L-31— {402
3amgaya Ne 3

{1-(-4);-3-01-2}={5-3-1].

Berunciure ckanspraoe mpousseaenue (2a+b)-a, ecnmn a = {1;0;3} nb= {2;—1;1}.
Pemenue

1) Haiiném koopauHaTsl 2 a:
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24 ={2:06)

2). Haiiném koopauHaThl 2 a+b:
2a+b={2.0:6}+ {2:-11} = {417
3). Haiiném ckanspHoe npou3BeeHue:
(2a+b)-a=4-1+0-(-1)+3-7=25.

Otser: 25
3agaua Ne 4.
> - 13
[Tpu KaKOM 3HAYEHUU «x» BEKTOPHI a = {4;—6; X} ub=<- > ; 2 ;3¢ OYIYT KOJUIMHEAPHBIMHU?

VcaoBue KOJUIMHEAPHOCTH BEKTOPOB:

- - X, . i _ Z
a U b KOJUIMHEApHBI, €ClIY — = — = —,
X2 yZ Z2
[Tonyuum:
4 _-6_x
133
2 4
X
—8=—; x=-24.
3

OTtBeT: x=-24.

3amaua No5 B TexHomoruueckoi kaprte 3ajaHa JIeKTpUYecKas elb U3 NapajijieIbHO COSTUHEHHBIX

3JICMCHTOB:
) | LT A .
U‘ é]ll é]IZ é}ls ::J]h [NJIS
o, - * ?

Haﬁ,[[HTe BCKTOp TOKa iHa BXOAC 3JICKTpI/I‘ICCKOI>'I eTu, €CJIIM TOKU IMapaJlJICJIbHBIX BETBEH MOXKHO
3a7aTh BEKTOPaMHU: f1(1;2;3), f2(2;1;7), f3(3;1;1), L, (0;2;3), f5(4;2;1).
Pemenue:

3anuceiBaeM B BEKTOPHOM (hopMe ypaBHeHUe nepBoro 3akoHa Kupxroga.

Tox Ha BXOAC LEIIN paBC€H CYMME TOKOB BCEX MapalJICIIBHBIX BETBEH:
I-=I_1+I_2+I_3+I_4+I-5
[= (14+2+3+0+4:2+41+1+2+2;3+7+7+3+1) = (10;8:15)

3anaya Neb
Teno, Ha KOTOpO€E AEHCTBYET MOCTOSHHAS CUJIA F= (4; —3; 5), mepemeniaeTcs MO OTPE3KY MPAMOit
u3 Toukd A (-5; 2; -1) B Touky B (1;3;2). Berunucaure paboTy 3T0il cuibl.
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Pemenue:

Wmeem AB=(1-(-5))i+(3-2)j+(2-(-1))k=61+] +3k

Teneps Bocmionb3yemcst popmymnoit W= F*AB=4*6-3*1+5*3=36
dopma npeacTaBJieHUs pe3yJbTaTa: BBIMOJHCHHOE 3a/IaHHeE.

Kpurepun oneHku:

Ouenka "oTJHYHO'" BBICTABISCTCS, €CITU pabOTa BBIOJIHEHA B IMOJTHOM 00BEME C COOIIOICHUEM
HE0OXOIMMOM TOCIEI0BATEIbHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

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

Ouenka '"ya0BJIeTBOPUTEIBHO'" BBICTABIACTCS, €CIM padoTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOIYYUTh MPAaBUIIbHBIE PE3YJIbTAThl U BBIBOJIBI;, B XO/€
MPOBEICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

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

Tema 4.1. KoopauHaTbl M BEKTOPbI

IIpakTuyeckoe 3ansiTue Ne 38
JlekapToBa cucTeMa KOOPAMHAT HA MJIOCKOCTH. Y PABHEHHS NMPSIMOii, OKpYyKHOCTH. Pemmenue
3a/1a4 HA PaCNoJIOKeHUe MPSIMBIX HA MJI0CKOCTH.

HeJIBZ CDOpMI/IpOBaTB HaBBbIKK COCTaBJICHUA ypaBHeHI/Iﬁ NpsAMBIX H Oprx(HOCTGI;'I, OIIPCACIIATh UX
B3aMMHOC PAaCIIOJIOKCHUC Ha IJIIOCKOCTH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiOupaTth crnocoObl pemieHus 3ajaad NpoPecCHOHAIbHON JeATENbHOCTH MPHUMEHUTENIBHO K
pa3IMYHBIM KOHTEKCTaM

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPAaBOYHBIC MaTCpUalibl, KOHCIICKTHI J'ICKIII/IfI.

3ananne:

M- KOJIM4YECTBO OYKB B UMEHU

N- KOJINYeCTBO OYKB B (pamMHIIUU

p- MecsL pOKAEHUs

1. Haiitu TOUKy mepecedeHus NpsIMbIX: mx —py+n=0 H x—y—p =0.

2. HaiinuTe OCTpBIN Yroy MeXy IPSMbIMH:

mx+ny—-p=0uUnx—py—nm=0.

3. CocTaBbTe ypaBHeHHE NpsAMOM, mapanensHoil npsmoit PX+Y—M=0 u npoxonsmeii yepes
touky A(—n; 1).

4. N3 touku A(m;—1) na npamyio NX+ py+1=0 onymen nepmenmuxymsp. CocTaBbTe ero
YpaBHEHUE.

Ilopsinok BbINOJHEHHSI padOThHI:
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1. BHuMaTenbHO 03HAKOMBTECH C YCIIOBUEM 3a/IaHMUS.
2. Ilonp3ysich KOHCHEKTaMH JIEKUUH, MoadepuTre HYXHYIO (OpMyiny WIH COOTBETCTBYIOLIEE
YCIIOBUE ISl pELIEHMS 3a/1a41

3anaga Ne 1
Haiitu Touky nepeceyeHust npsiMbIX:

2Xx+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+Yy; X=1+Yy, Xx=3.

OtBert: Touka M (3; 2).

3agaya Ne 2
OrnpeaenuTh yroia Mexay IpsiMbIMH, 3aJaHHBIMU YPAaBHCHHUSIMU:

2x—-3y+6=0u x+5y—-2=0.

Pewenue
Haiinem yrnoBpie KO3 GHUIIUEHTHI THX MPSMBIX:

2x—-3y +6=0; X+5y—-2=0

-3y =-2X—6, S5y=-Xx+2,

y—gx+6 y——lx+E

37 5 5
2 1
kl = 5 k2 = — g .
. k, —k;
[MoacraBuM  Haiinennble  3Hauenus K, u K, B Qopmyny: tQp=—"—"—.
1+K, -k,
I
=225 = =L
1+(—2)-— —
5 3 15
tgp=-1 ¢=135".

[Tonmy4yeHHBIM yrom Mexay OpsSMbIMH - Tynod. CMexHbI ¢ HUM, OyIeT OCTphIid, TO ecTb
¢, =180° —135° = 45°,

3anaga Ne 3
1. CocraBbTe ypaBHeHHE TpsAMoii, mapamiensHoil npamoit 9X +3Y — 7 =0 u npoxoapsmeit uepes
Touky A(-2;6).

Pewenne

CocraBum ypaBHEHHE my4yKa MPSIMBIX, MIPOXOIALINX yepes TOUKY
A(-2;6).

y—6=k(Xx+2)

Haxonuwm yrinoBoii ko punreHT JaHHOM npsaMoii:

3y =-5x+7,
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y——§x+z' k _2
37 3t 3

5 . . .
Tak kak npsiMble MapajIeabHbL, TO K, = — 3 YIIIOBOM KOA(PPHUIIMEHT UCKOMOH TPSMOH.

. 5
IloacraBuM HaleHHOE 3HaYeHHE K, = — 3 B YPaBHECHUE IIy4YKa MIPSIMBIX:

y—6=k(x+2);
rocJie npeodpa3oBaHus MOJIYUUM:

5x+3y -8=0.

3anaga Ne 4
U3 touku A(-3;5) Ha mpsimyro X —2Y + 3=0 onymen nepnenaukynsp. Hanucars ero ypaBHeHue.
Pemenue

CocraBum yYpaBHEHHUE ITy4Ka IIPSIMBIX, MIPOXOASAIIMNX yepes TOYKY
A(=3;5).

y—-5=k(x+3).
Haiinem yrinosoii kosdpduuuent K, npamoit X —2y +3=0;
-2y=—X-3
y=tx+2;
2 2

1
kl = E

1

YuuThiBasg ycJOBHME MEPIEHAMKYISPHOCTH HPAMBIX: K, =—k—, HalJleM YpaBHEHHE HWCKOMOM

2
IpsAMOI

k, =—2.
y—-5=-2(x+3);
y+2x+1=0.
Otger: Y +2Xx+1=0.

(I)opMa npeacTaBJCHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kputepun onenkmn:
Ouenka "oTJHMYHO'" BBICTABIACTCA, €CITM padOTa BHITIOJIHEHA B MOJTHOM 00BEME ¢ COOI0IEHUEM

HCO6XOI[I/IMOI7I IOCIACI0BATCIBbHOCTHU ﬂeﬁCTBHﬁ; B OTBCTC NPABUIIBHO W AKKYPAaTHO BBIIIOJIHCHBI BCC
3allMCHU U BBIYHMCJICHUS.

Ounenka ''xopomo" BBICTaBISETCS, €CIM BHINIONHEHBI TPeOOBaHUS K OIEHKE "OTIMYHO", 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' BBICTABISCTCA, €CIM PabOTa BBHITIOJHEHA HE MOJTHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIEIaTh MPABUIHHBIX BHIBO/IOB.

Tema 4.2. [Ipsimble ¥ IJIOCKOCTH B POCTPAHCTBE
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IIpakTuyeckoe 3ansiTue Ne 39
Perienne 3a1a4 Ha MapaLIETLHOCTh NPSIMO¥ M MJIOCKOCTH.

Heab: dopMupoBaThb HABBIKA PELIEHUA 3aa4 HA NAPAUICIBHOCTh MPSIMOM M IUIOCKOCTH,
HCIIONB3Ys IPU3HAK NapajIeIbHOCTH MPSMOM U INIOCKOCTH.

BoinosineHne padoThl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 BreiObuparh crmoco0Obl pemeHust 3aga4 MmpodheCCHOHATBLHON ACSITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 05 OcymiecTBaATh YCTHYIO U TUCbMEHHYI0O KOMMYHHMKAIIMIO HA TOCYJAPCTBEHHOM sA3bike Poccuiickoi
denepanyy ¢ y4eTOM 0COOCHHOCTEH COIMABHOTO M KYJIBTYPHOT'O KOHTEKCTa

MarepuanbHoe obecniedenue: VHauBuIyaibHbIC 3a7aHUs, CIIPABOYHBIE MATEPHAIIbI, KOHCIIEKTHI
JICKIINN.

3aganme:

M- KOJIMYECTBO OYKB B IMCHH
N- KOIWYecTBO OYKB B (paMHIIUU
p- Mmecsn poXIaACHUS

3anagaNel

Touka K ne nexut B mockoctu kBajapara ABCD. Touku M u P - cepeaunst orpeskoB KB u KC.
1). Kak pacnonosxensl npsimeie AD u MP?

2). Beraucnute quny otpeska MP, ecniu cTopoHa KBaJipara paBHa n CM.

3agaua Ne2

OcnoBanne AD tpaneruu ABCD naxoautcst Ha tuiockoctr P, a ocHoBanue BC otcrouTt oT Hee Ha

-~ 3 DA +
p cMm. Haiigute pacCToAHNEC OT TOYKHU NEPECCUCHUSA JUArOHAJICH OO IJIOCKOCTU P, €ClIn 5 = M_

m

3amauga Ne3
[Tnockocts P mepecekaer croponst AB u AC tpeyronpHuka B Toukax Bj; u C; cCOOTBETCTBEHHO.
B1C; napannensna BC u paBHa p cMm, a AC,: C,C = m:n. Haittu BC.

Ilopsinok BbINOJIHEHHS padOThI:

1. BHMMaTeapHO MPOYUTANTE YCIOBHUE 3a1aUH.

2. 3anuiuuTe, 4TO B 3a/1a4e JJaHO, CAENANTe PUCYHOK.

3. IIpoananu3upyiite yciloBUE 3a1auu, pacCy’kaas OT TOTO, YTO HY)KHO HalTu. BcnoMHuTe, Kakue
TeopeMbl U (HOPMYJITBI TIOHAIOOSATCS TIPH PEIICHUH 3a1a4H.

4. Pemnte 3aauy. 3anyIINTE OTBET.

[Ipn pemenun 3agay Ha 3Ty TEMY HCIOJIb3YETCS ONpENEICHNUE MapajUleNIbHbIX MpsSMOH U
IJIOCKOCTH, IPU3HAK MapaJUIEIbHOCTH MIPSIMON U TNIOCKOCTH, @ TAK)KE BAIM 3HAHUS U3 TUNIAHUMETPHUHU.

3anaga Nel
Touku A, B, Cu D ne nexar B onnoit miiockoctu. K u M — cepenunst orpeskos BD u CD.
1) Wmerot nu oOmme Touku npsiMasi KM u miockocTh, B KOTOpO#t Jexart Touku A, B u C?
2) Beruucnute nepumerp TpeyroisHuka AKM, eciu paccTosiHuE MEXKIY KaKI0W mapod JTaHHBIX
TOYEK PaBHO § CM.
Hano: «, Aex, Bex,C €,
BK=KD, CM=MD,
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AB=AC=BC=AD=BD=CD=8 cm
1) mepecekarorcst it KM - «
2) Haiitu P,y

Pewenue:

1) Touka K sBisiercst cepenunoit orpe3ska BD, Touka M- cepennna otpe3ka CD. 3HauuT oTpe3ok
KM - cpennss nunus tpeyronbHuka BCD.

[To cBOMCTBY CpenHEN JTMHHUM TPEYrojabHHUKAa KM||BC, KM = %BC. CnenoBatenbHo, oTpe3ok KM
napajuieJieH MpsMOH, Jexamed B IUockocTH. [lo mpu3Haky mapajuieIbHOCTH NMPSAMOW M IUIOCKOCTH,
orpe30k KM U II10CKOCTh IMapasuleibHBbL, T.€. HE IEPECEKAIOTCS.

2)Pxy = AK + AM + KM

KM =>BC KM=4cm.

Pacemorpum tpeyromsauku ACD u ABD: AC=AD=AB=CD=BD, 1.e. ACD u ABD- paBHbie
PaBHOCTOPOHHHUE TPEYroJbHUKHU, a oTpe3ku AM u AK- meamaHbl M BBICOTBI 3THUX TPEYrOJIbHUKOB.
Haiinem 3tu oTpe3ku:

AK = AM = VAC? — MC?

MC = 4 cMm.

AK = AM = V82 — 42 = 64 — 16 = V48 = 4/3 cM
Puey =4+4V3 +43 =4+8/3cm

3amgauga Ne 2

OcnoBanue AD Ttpanerun ABCD naxonutces Ha miockoctr P, a ocHoBanne BC orctouT oT Hee Ha

9 o DA 7
5 cm. Haiiyiure paccTosHHe OT TOYKH [EPECEUeHHs AMaroHasei 1o miockoctu P, ecmm — ==,

JlaHo:
-. ABCD — tpamnenus,
[ ] T~ % = g BB:=5cMm, BB1- P
= «L " N\ Hawu: paccrosaue ot M o mtockoctu P

Pemenue

1) U3 touxu M nposenem k miiockoctu P nepnennukynsip OM. CnenoBarenbHo, OM- paccTosiHue
oT M 1o miockocru P.

2) Paccmotpum AADM u ACBM

£BMC = £DMC Kak BepTHKaJIbHbIE

£CBM = £ADM Kak HakpecTiexalue npu napauienbbix npsmsix BC u AD u cexymieit BD.
3Hauut, AADM ¥ ACBM momoOHsI 1 = = 22 =24,

cD BM cM
% _ 7 DA DM AM 7

B 3 ¢co BM  cM 3

oM 7 7 3
— =-=DM =—BD,BM =—BD
BM 3 10 10

3) Paccmotpum ABB,D u AMOD
4D — obwmii, £BB,D = £MOD = 90° = ABB,D ~ AMOD

BBy _ BD
MO~ MD
BB, BD 10
MO ~ 07BD 7
7
MO =—BD
10

MO =-L-5=35cm.
10
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OtBerT: 3,5 cm.
dopMma npeacTaBJIeHNs Pe3yJbTAaTa: BHIIOJTHCHHOE 3a/I1aHNUC.

Kpurtepun onenku:

Ouenka "oTJHMYHO'" BBICTABIACTCS, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0ICHUEM
HEO0OXOIUMOM TOCIIEAOBATEIPHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

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

Ounenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM paboTa BBHIMOTHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MTPABUIIbHBIE PE3YNIbTAThI U BHIBOJIBI; B X0O/I€
MpoBeIeHUs paObOTHI ObUTH TOMYIIEHBI OLITHOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISACTCSA, €CIM paboTa BBHIMOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISCT CIEaTh MPABUIHHBIX BHIBOIOB.

Tema 4.2. [Ipsimble ¥ JIOCKOCTH B POCTPAHCTBE

IIpakTuyeckoe 3ansaTue Ne 40
Peuienne 3a1a4 Ha NepneHIMKYJISPHOCTD NMPSAMON U MI0cKocTH. Penenue 3aga4 Ha
NpUMeHeHUEe TeopeM 0 TPEX neprneHauKyJasipax.

Hean: @opmupoBaTh HaBBIKM PELICHHUs TIEOMETPUYECKHMX 3aJad, MWCHOJb3ysd IPU3HAK
MEPIEHIUKYIIAPHOCTH IIPSAMOM U INIOCKOCTH, TEOPEMY O TPEX MEPIEHIUKYIIAPAX.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeibupaTth crnocoObl pemieHus 3agad NpoQecCHOHAIBHON NeATENbHOCTH NPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

OK 05 OcymiecTBisITh yCTHYIO M TUCBMEHHYI0O KOMMYHHKAIIUIO HA TOCYIapCTBEHHOM si3bIke Poccuiickoit
deneparyy ¢ y4eTOM 0COOEHHOCTEH COIMAIBHOTO M KYJIBTYPHOI'O KOHTEKCTa

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPAaBOYHBIC MaTCpUalibl, KOHCIICKTBI J'IGKIII/II\/'I.

3ananne:

M- KOJIMYECTBO OYKB B UMEHU
N- KOJINYeCTBO OYKB B (pamMIIIUU
p- MecsILl pOKICHUS

3anmagaNel
Han pom0 ABCD. M3 Touku nepeceyeHus ero nuarosaineil nposeneH orpe3ok OF, Tak, uto AF =

CF, BF = DF. Jloxaxwure, yto OF mepnienaukynsper miockoctu pomba, orpe3ok AC mepneHIuKynspeH
mwrockoctu BDF.

3agaua Ne2

Han paBHoOenpennsiit TpeyronbHuk ABC. AC = BC = n cm, AB = m + 5 cm. U3 Bepiuns! yria
C mpoBeneH k miockoctu nepneHaukyiasap CD, paBubeiii p cMm. Haitgute paccrostHue ot Touku D 10
cTopoHsl AB.

3amauda Ne3
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Touku A u B nexxar B miockoctd o, M — Takasi Toyka B MPOCTPAHCTBE, Il KOTOopout AM =

m,BM = nwu oproroHanbHas MpOEKIHs Ha IUIOCKOCTb @ oOTpe3ka BM B Tpu pasza Oombiie
OpPTOTOHAJILHOM MPOEKLUMU Ha 3Ty IUIOCKOCTh oTpe3ka AM . Haiinute paccrosHue ot Touku M 1o
IJIOCKOCTH d .

3anaga Ne 4

Bricota mpsimoyrosipHoro TtpeyroibHuka ABC, omynieHHas Ha THIOTEHY3y, paBHa P cm. U3
BepmHbI C IpSIMOTO ~ yriia BOCCTaBIeH K IUIOCKOCTH  TpeyroibHuka ABC mepnenmaukymnsp CM,

npuueM CM = m + n cMm. Haiinure paccrosiaue ot Touku M g0 runorenysst AB.

I[opsiaok BbINOJIHEHUS PA0OTHI:

1. BHMMaTEeIpHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuuTe, 4yTO B 3a/1a4e JaHO, CAEIANTE PUCYHOK.

3. Ilpoananu3upyiiTe yCIOBHUE 3a/1aud, pacCyxkaas OT TOTO, YTO HYXKHO HaWTu. Bcnomuure, kakue
TEOpeMbI U (POPMYIIBI TIOHATO0SATCS TIPU PEIICHUH 3a/1a4H.

4. Pemnre 3aga4y. 3anuiinTe OTBET.

[Ipu pemienun 3amad Ha 3Ty TEMY HCIIOIB3YETCS OMNpESICHUE MEPICHIUKYISIPHBIX MPSMON H
IJIOCKOCTH, IPU3HAK MEPHEHAUKYIISIPHOCTH IPSIMON U TUIOCKOCTH, TEOPEMBI O TpeX MEepHEeHAUKYIIpax, a
TaKKe BalllM 3HAHUSA U3 IUITAHUMETPUU

3agaua 1
N3 Toukm mepeceueHus auaronaner mapamienorpamma ABCD mposenen orpe3ok OM Tak, 4TO
MA = MC, MB = MD. Jlokaxwure, 94to oTpe30Kk OM nepneHauKyIspeH II0CKOCTH MapajuieorpaMmma.

JlaHo:
M ABCD - napasienorpaMm
ACNBD =0
D C MA = MC,MB = MD
0 Hoxkazats: OM--(ABCD)
A B
Jloka3aTenbCcTBO

1) Paccmorpum tpeyronpHukn AOM u COM. OM - oOuiast ctopoHa, MA = MC 110 yCIIOBUIO, AO =
OC 10 CBOMCTBY JUaroHaJlel napajuiesiorpaMma. 3Ha4uT, TPEYTrOJbHUKH PaBHBI 110 TPEM CTOPOHAM, T.€.
AAOM = 4ACOM. CrenoBaTeabHo, ZAOM = 2COM.

T. K. 9TH yIJIbl CMEXHBIE U PaBHBIE, TO OHU PABHBI 110 90°, T.c. OM L AC.

2) Paccmotpum Tpeyronbaukd BOM u DOM. OM - o6miast ctopoHa, MB = MD 1O YCJIOBHIO,
BO = 0D 110 CBOMCTBY JUaroHajlell NapajjesiorpaMmma. 3Ha4uT, TPEYTOJbHUKHA PABHBI IO TPEM CTOPOHAM,
T.€. ABOM = 4DOM. CnemoBaTenbHO, ZBOM = 2DOM.

T. K. 9TH yIJIbI CMEXXHBIE U PABHBIE, TO OHU PABHBI 11O 90°, r.e. OM L1BD.

3) OM 1L AC.

OM L BD} = OM 1 (ABCD )no npusHaKy neprneHuKyJIapHOCTH NPAMON U IJIOCKOCTH.

3anaya 2
Croponsl TpeyroapHuka 10 cM, 17 cm u 21 cM. M3 BepiinHbl O0JIBIIETO yIila 3TOTO TPEYTOJIbHHUKA
IIPOBEJIEH MEPNEHAMUKYISAP K €ro IUNIOCKOCTH, paBHbIM 15 cM. Haiinure paccTosHME OT €ro KOHIIOB 10
00JIbIIIEeH CTOPOHBI.
Jano:
¢ — AABC,AB =10 cm,BC = 17cMm,AC = 21cm
M _ s BD-(ABC),BD = 15cm
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Haiitu paccrosuue or B u D o AC

Pemenue
1) JlonmomHuTENbHOE MOCTPOEHHUE: IMpoBeieM BM L AC.
3nauut, BM- paccrosnue ot B no AC.
DM — Hak/10HHad
BM — npoekiug HakaoHHOW = DM L AC = DM — paccrosnue ot D no AC.
BM 1 AC.

2) Jlns Toro, yToObl HaiiTh BbicoTy BM tpeyronpauka ABC, BbIUKMCIMM CHayaja €ro IJIouiajs,

ucrons3ys popmyny I'epona S, = \/p w—-a) @-b)-(p—c), p= a+b+c

2
10+17+21
=—— =24

Sapc = /24 (24— 10) - (24— 17) - (24 — 21) =24 - 147 - 3 = 84cm?

1
3) 3anumiem GopMyiy IS BBIYUCIEHUSA IOMaau S, = 3 ah

[Tpumenum 5Ty GopMyiy K HallleMy TPEYTOJIbHUKY: S apc = %AC - BM.

Bripazum u3 sroit popmynst BM:  BM = Zif;cm

BM =22 =8cm

4) Paccmotpum TpeyrosnibHUK BDM- npsiMoyronbHbiid, T.K. BD L (ABC).

ITo Teopeme ITudaropa naitnem DM:

DM? = BD? + BM?

DM? = 15% + 8% = 289

DM =+/289 =17 cm

OTBeT: pacCTOSIHUS OT KOHIIOB NIEpIEeHUKYJIIsIpa 10 cTopoHbl AC paBHbI 8 cM U 17 cm.

®opma npeacrapiaeHus pe3yJbTaTa: BHIIOJHEHHOE 3aJaHHE.

Kpurtepun onenku:

Ouenka "oTJH4YHO'" BBICTABIAETCS, €CITU pabOTa BBHIOJIHEHA B MOJHOM 00BbEME C COOMIOIEHUEM
HEOOXOMMOM TOCIEeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIlMCH U BEIYUCIICHUS.

Ounenka ''Xxopomo" BBICTaBISIETCSA, €CIHU BBIMOIHEHB TpeOOBaHUS K OICHKE "OTIWYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka '"ya0BJIeTBOPUTENbHO'" BBICTABIAETCSA, €CIM paboTa BBHINOITHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YaCTH TAKOB, YTO TO3BOJISIET TIOJYUYUTh MPABUIIbHBIE PE3YJIBTATHI U BHIBOJBI; B XOJI€
MpOBeIeHUs pabOTH! ObUTH TOMYIEHbI OLITHOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISETCA, €CIM PabOTa BBHITIOJHEHA HE MOJTHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPABUIHHBIX BHIBO/IOB.

Tema 4.2. [Ipsimble ¥ NJIOCKOCTH B IPOCTPAHCTBE

IIpakTnyeckoe 3ansitue Ne 41
Pemenne 3a1a4 Ha mapaieIbHOCTD MJIOCKOCTEN

Heab: ®opmupoBaTh HaBBIKK peLICHUS 3a7a4, UCIOIB3YS MPU3HAK MapajlIeIbHOCTH IIIOCKOCTEN 1
CBOMCTBA MapaIEIbHBIX IIOCKOCTEM.
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Brinosinenue padoTsl cnocodcTBYeT GOPMHUPOBAHMIO:

OK 01 Bribupats crocoObl pemeHus 3a1a4 npoeCCHOHATBHON AEATEIbHOCTH PUMEHHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM

OK 05 OcymiecTBiasiTh YCTHYIO U NUCbMEHHYIO KOMMYHHKAIIMI0 HAa TOCYJApCTBEHHOM SI3bIKE
Poccutickoit deneparuu ¢ y4eToM 0COOCHHOCTEH COIMAIbHOTO M KYJIBTYPHOTO KOHTEKCTA

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

3aganmue:

M- KOJUYECTBO OYKB B UMEHU
N- KOJIM4YeCTBO OYKB B (haMUITHH
p- MecsI pOKICHUS

3agaua Ne 1

Mexnay nByMsl napajulelbHBIMM IUIOCKOCTSIMM 3aKJIIOYEH OTPE30K, JIMHOM m +n cM. Haligure
MIPOEKILUHU 3TOT0 OTPE3Ka Ha KAXKAYIO MIIOCKOCTh, €CIIM PACCTOSTHUE MEXIY INTIOCKOCTSIMU PAaBHO p CM.

3anaya Ne 2

[Inockoctu M u P mapaenshsl. M3 Touek A u B miockoctu M mpoBefieHbl K TIOCKOCTH P
HaKJIOHHbIE AC= m+n ¢cM U BD = m+n—3 cMm. Ilpoekuus nakinonnod AC Ha OAHY U3 TUIOCKOCTEH
paBHa m cM. UeMy paBHa IpOEKIUs HaKJIOHHOU BD?

3anaga Ne3

Me:xny AByMs napasuieabHbIMU MiockocTamMu P u Q mpoenenst otpesku AC u BD (touku A u
B nexar B miockoctu P), AC=m+n+p aM, BD = m+n 1M , pazaocts npoekunit AC u BD na ogny u3
IJIOCKOCTEH paBHa m 1M . HaliquTe AJIMHBI 3TUX MPOEKUUN U PACCTOSHUE MEKY INIOCKOCTSAMU.

IHopsaok BbINOJIHEHUS PA0OTHI:

1. BHMMaTEIbHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuTe, 4TO B 3a/1a4€ JaHO, CAEIANTE PUCYHOK.

3. [Ipoananu3upyite yCclIOBHUE 3a/1auH, pacCyXkaas OT TOTO, UTO HYXHO HaiTh. BcmomuuTe, Kakue
TeopeMbl U (HOPMYIIBI TOHATO0SATCS MPU PEIICHUH 3a/1a4H.

4. Pemute 3a1auy. 3anuimTe OTBET.

[Ipu pemeHun 3agady Ha 3Ty TEMYy MCHOJIB3YETCS OMNPENEICHUE MapaIEIbHbIX IIOCKOCTEH,
MIPU3HAK MApaUIETbHOCTH TIIOCKOCTEH, TEOPEMBI O MapauIebHBIX TUIOCKOCTAX, 8 TAK)KE BaIllM 3HAHUS U3
MIJITAHUMETPUHU

3amaya Ne 1

Mexnay nBymMs NapajUIeIbHBIMU IUIOCKOCTSMM 3aKJIIOYEH OTpe3ok, anuHoul 10 m. Haiinure
IIPOEKIIMH ITOTO OTPE3Ka Ha KaKIYIO IJIOCKOCTh, €CIIN PACCTOSIHUE MEXAY INIOCKOCTSIMHU PABHO 8 M.

Hano:

a//B,AB = 10 cm
/ ACLB,AC = 8 cm
E Pemenue
c B 1) Tak Kak MJIOCKOCTH TMapaUIeNbHBI, TO PACCTOSTHUE

L

Haiitn npoexnnn A
Mexny Humu - 310 neprneHaukyiasip AC. Iloctpoum
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npoekuuio orpe3ka AB Ha miockocTs B. 910 oTpe3ok BC.
2) Paccmorpum TpeyronbHuK ABC- mpsSMOyTrobHBIN.
ITo Teopeme ITudaropa AB* = AC* + BC?
AC? = AB? — BC?
AC* = 10> — 8% =100 — 64 = 36
AC=6 cm.
Tak Kak MJI0CKOCTH MapajuiesibHbI, TO MPOCKIIMU OTPE3Ka HA ATH TNIOCKOCTU OYIyT paBHBI.

3anaya Ne 2

[Inockoctn M u P mapamwiensnsl. M3 Touek A u B miockocth M mpoBeneHsl K IiIockoctu P
HaksioHHble AC= 37cm u BD=125 cm. Tlpoekuus nakinonnoit AC Ha oHy U3 IUTIOCKOCTEH paBHa 12 cM.
UeMmy paBHa npoekiusa HakaoHHOH BD?

Hano: M || PLAEM,BEM
10 AC =37 cm,BD =125 cm
/A B / AE L P,BK 1 P,CE =12 cm
Haiitn: KD

L /
Pemenue
1) Paccmotpum tpeyronsuuk ACE- npsiMOyTOJIbHBIN.
ITo Teopeme ITudaropa AC? = AE* + CE?
AE* = AC* — CE*  AE® = 37% — 12% = 1369 — 144 = 1225
AE=35 cm.
2) Paccmotpum tpeyronbHuk BKD- npsiMmoyrobHbIil.
ITo Teopeme IMudaropa BD* = KD* + BK?
KD?* = BD* — BK* AE=BK, kak paccTosHus MEXy MapayieIbHBIMUA TIOCKOCTSMH.
KD? = 125% — 35% = 15625 — 1225 = 14400
KD= 120 cm.
Ortset: npoekuus BD pasna 120 cwm.

3amaua Ne3

Mexny AByMs TapauieTbHeIMA TUTocKocTssMu P Q mpoBenensr otpesku AC u BD (Touku A n
B nexar B mnockoctu P), AC=13 cm, BD=15 cm, cymma npoekunit AC u BD Ha onHy U3 miockocten
paBHa 14 cm . Haiiaure AyiMHbI 3TUX MPOEKIMHA U PACCTOSIHUE MEXAY TUIOCKOCTSIMHU.

4 N>

Hano: Q | P,AEP,BEP
AC =13 cm,BD =15 cm
AE 1 Q,BK L Q,CE + DK =14 cm

Haiitu: CE, AE, DK

[ E K
¢ [VQ Pemmenue
1) Paccmotpum tpeyroiabHuk ACE- mpsMoyroibHbIi.
ITo teopeme IMucaropa AC* = AE? + CE?
AE? = AC® — CE?
ITycth CE = x, Torma DK=14-x.
AE? = 169 — x*
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2) Paccmotpum TpeyrosnbHUK BDK- npsMoyroabHbIi.
ITo Teopeme IMudaropa BD? = BK? + DK
BK* = BD* — DK*
BK? = 225 — (14 — x)* = 225 — 196 + 28x — x* = 29 + 28x — x?
AE=BK, kak paccTosHUs MeXAy NapauieIbHbIMU IJIOCKOCTSIMU
3HaYuT,
169 — x? = 29 + 28x — x*?
28x = 140
X=5
CE=5 cm, DK=14-5=9 cm
AE = V169 — 25 = V144 = 12 cm

OTBeT: pacCcTOsIHUE MEXAY INIOCKOCTSIMHU 12 ¢M, IPOEKLUU HAKIOHHBIX 5 ¢M U 9 cM.
®opma npeacrabieHUs pe3yJbTaTa: BbIIIOJIHEHHOE 33/1aHHUE.

Kpurtepun ounenku:

Ouenka "oTJMYHO'" BBICTABISACTCS, €CIIM padOTa BHIIIOJIHEHA B MOJTHOM 00BEME ¢ COOII0ICHUEM
HEO0OXOIUMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBITOJIHEHBI BCE
3aIlMCH U BBEIYUCICHHA.

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

Ouenka '"yaoB/IeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM pabOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MMO3BOJISIET MOIYYHUTh NIPABUIIbHBIC PE3YIbTAThl U BBIBOJIBI; B XOE
MPOBEICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ''Hey/10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WUITU
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 4.2. [Ipsimble ¥ JIOCKOCTH B IIPOCTPAHCTBE

IIpakTuyeckoe 3ansaTue Ne 42
Penienne 3a7a4 Ha IBYTPaHHbIE YIJIBI.

Henb: @opMupoBaTh HABBIKM PEUICHUS 3a/1a4 HA NPUMEHEHHE NOHATHM yria MExAy NpsSAMOU H
IIJIOCKOCTBIO, ABYTPAHHOTO YIUIa, YIJIa MEXKAY INIOCKOCTSAMH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeibupaTth crnocoObl pemieHds 3aaad NpoPecCHOHANbHON NeATEeIbHOCTH MNPUMEHUTENIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 05 OcymiecTBaaTh yCTHYIO U TUCBbMEHHYI0O KOMMYHHMKAIIMIO HA TOCYJapPCTBEHHOM sA3bIke Poccuiickon
deneparyu ¢ y4eTOM 0COOCHHOCTEH COIMATBHOTO M KYJIBTYPHOI'O KOHTEKCTa

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

3aganue:

M- KOJIMYECTBO OYKB B UMEHU
N- KOJINYeCcTBO OYKB B (pamMHIINU
p- MecsI pOKICHUS

104



1) 13 Toukn A BHE IUIOCKOCTH IIPOBEIEHBI K MJIOCKOCTH NEPIEHIUKYISAP AB = n CM U HAKJIIOHHbBIE
AC u AM, o6pa3yromue ¢ TUIOCKOCTBIO YTJIbI 30°. Haiigure YroJl MeX1y HaKJIOHHBIMH TpsiMoi. Haitaure
CM.

2) KareTsl IpsIMOYTOJIBHOI'O TPEYroJIbHUKA PaBHbI N ¢M U N + m cM. Onpeaenure pacCTOSHUE OT
BEPLUMHBI IPSIMOTO YIUIA [0 IUIOCKOCTH, KOTOpas IIPOXOIMT Yepe3 IHIOTeHy3y  coctaBiser yroi 30° ¢
IJIOCKOCTBIO TPEYTOJIbHUKA.

3) Touku A u B nmexar Ha pebpe mpsimoro aByrpanHoro yria. AA; u BBi- nepnenaukynsper k
pedpy, MpoBeleHHbIE B pa3HbIX rpaHsx, npuieM AB = m cm, AAj =n+m cm, BBy =n—-1 cm
Hatingure A1B;.

Iopsiiok BbINOJIHEHUSI PA0OTHI

1. BHUMarTeabHO IPOYUTANTE YCIOBUE 3a/1a4H.

2. 3anummTe, 4YTO B 33/1a4€ JJaHO, CAEIaNTe PUCYHOK.

3. [Ipoananu3upyiTe ycliOBUE 3a/layu, pacCykaas OT TOTO, YTO HYKHO HailTh. Bcmomuute, xakue
TeopeMbl U (POPMYIIbI TOHATO0SATCS MPU PELICHUH 33/1a4H.

4. Pemre 3agady. 3anuiiMre OTBET.

[Ipu perienuu 3aa4 Ha ATY TEMY UCIOIb3YIOTCS ONPEAETICHHS YIila MEX Y MPSMOM U MIOCKOCTHIO,
JIBYTPAHHOTO yTiia, IMHEWHOTO yIJla ABYTPAHHOTO YA, a TAKKE BAIlM 3HAHUS U3 TUIAHUMETPHH.

3anayva 1

Han tpeyronsHuk ABC co croponamu AB=9 cm, BC= 6 cm u AC= 5 cM. Uepes MEHbIIIYI0 CTOPOHY
MPOXOJIUT TUIOCKOCTh, COCTAaBIISIONIAS C IJIOCKOCTBEO TPEYTOJbHHUKA YIroOJI 45°. Haiigure paccTosiHue
MEX1y MJIOCKOCThIO M BepIIMHOHN B.

B
i Hano: AABC,AB =9 cMm
BC =6cM,AC =5cmMm
A D AC € a,x = 45°
C
Haiitu: Paccrostane ot B 110 o
Pemienue
1) JlononHuTENBHOE IIOCTPOCHUE: IpOBEIEM BD 1 ¢« = BD —

paccTosgHUe OT B 10 JIOCKOCTH A
BM L AC = DM 1 AC no TeopeMe 0 Tpex NepleHAUKYIApax.
3uaunut, £BMD — JiMuHelHBIN yroJ1 AByTpaHHOro yraa, ZBMD = 459,
2) B tpeyronsauke ABC Haiinem BeicoTy BM.
CHayasia BBIUMCIIMM IJIOLIAAb TPEYrojdbHuKa 1o popmyse ['epona:

S,=p-(p—a)-(—b)-(p—c)

p = 9+§+5 — 10 e

Sapc =V10-1-4-5 = 10v2cm?
Sapc =5AC - BM = BM = 245¢

AC

BM = 2'1;”7 = 4\/2cm

3) Paccmorpum TpeyroasHUK BMD- npsMOyTosibHBIH 110 TOCTPOSHHIO.
20 — sinZBMD

BM

BD = BMsinZBMD
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BD=4\/§-sin450=4\/§-g=4CM.

OtBert: paccrosiHue ot B 10 miockoctu 4 cm.

3anaya 2
Konmer otpeska MK nexar Ha rpaHsix npsamoro jasyrpaHHoro yria. MMj; u  KK;-
NEepIEHANKYISPHI K pedpy, npudeM MK=13 cm, MM =12 cm, M1K1=3 cm. Haiigute KKj.

/N HaHo: < aaf = 90°

1\ o MK =13 cM,MM; = 12 cm, M;K; = 3 cm
el MM, L a,KK, L a

. /o / Haiitu: KK,

Pemenue
1) TlocTpouM JIMHEHWHBINA Yroi ABYrpaHHOTO yria. J[ist 3Toro depe3 Touky M; MmpoBeaeM OTPE30K
M;E, napannensnsiii u paBublii KKj.
KK; 1 a, cnenoBarensno, M E L a.
< MM, E — IMHEHHBIN YyTroJ1 ByTPaHHOro yria, 3Ha4uT < MM, E = 90°.
2) Paccmorpum AMEK
ME- naxnonnas k rwiockoctu f, EMj — ee mpoekius Ha 3ty miockocts, EM; L EK ( T.k. EM1KiK —
MPSIMOYTOJIBHUK 110 TTocTpoeHuto). CnenoarensHo, ME L EK ( mo TeopeMe o Tpex meprneHAuKysapax)
u AMEK — npsiMoyroJibHbIH.
Io teopeme IMudaropa MK? = ME? + EK?
ME? = MK? — EK? EK=M;K;=3 cm
ME? = 132 —32 =169 — 9 = 160
ME = /160 = 4/10 cm
3) Paccmorpum AMM; K — npsamoyrosbHbIl, T. k. < MM, E = 90°,
Io Teopeme Iudaropa ME? = MM, * + M, E?
M,E? = MEZ — MM, ?
M;E? = 160 — 144 = 16
ME=4 cm.
3naunt, KKi1=4 cm.
OtBet: KK1=4 cm.

(I)opMa NMpeaACTABJCHUSA PE3yJabTaTa: BBIIIOJHCHHOC 3a/JaHUC.

Kpurtepun onenkmn:

Ouenka "oTJHM4YHO'" BBICTABISACTCSA, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME C COOIOIEHUEM
HEO0OXOIMMOM TOCTETOBATEIPHOCTH JEHCTBUI; B OTBETE€ MPAaBUIBLHO W aKKypaTHO BBIMOJIHEHBI 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
00BEM BBITTOTHEHHOW YaCTH TaKOB, YTO TIO3BOJISIET TIOJYYUTh MPABHIIBHBIC PE3YJIBTATHl U BHIBOJBI, B XOJI€
MpOBeIeHUS pabOTHI ObUTN JIOMYIEHbI OLTHOKH.
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OueHka '""Hey/10BJIETBOPUTEIBLHO'" BBICTABISETCS, €CIM Pa0OTa BBHIMOJTHEHA HE MOJHOCTHIO HITU
00BEM BBITTOJIHEHHOM YyacTH paboThl HE TIO3BOJISIET ClIeNaTh MPAaBUIbHBIX BHIBO/IOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJible Teja

IIpakTnyeckoe 3ansitue Ne 43
Pemenne 3a5a4 Ha npu3smy

Heap: opmMupoBaTh HABBIKH PEIICHUS 3a/lad HA BHIYUCIICHUS PA3JIMYHBIX AJIEMEHTOB MPU3MBI, €¢
MOBEPXHOCTU U 00BEMA.

BbinosiHeHue padoThl cOCOGCTBYET (POPMHPOBAHHIO:

OK 01 BsiOupats criocoObl pemnieHus 3a1ad npophecCHOHAIBHON ESTEIBHOCTH TPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 02 HMcmonb30BaTh COBpEMEHHBIE CPECTBA NIONCKA, aHAIN3a M MHTEPIpETalnud HHPOPMALIUU U

MH(POPMAIMOHHBIE TEXHOJIOTHH IS BBITIOJHEHUS 3a/1a4 TPO(PECCUOHATIBHOMN 1S TeTbHOCTH

OK 06. IlposBasaTh TIpa)aaHCKO-NATPUOTHUECKYIO IO3UIIMI0, JIEMOHCTPUPOBATH OCO3HAHHOE
[IOBE/ICHUE HAa OCHOBE TPAJULIMOHHBIX POCCUMCKUX yXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH, B TOM YHUCIIE C
Y4ETOM TapMOHHU3ALIUUA MEXHAIMOHAIBHBIX M MEXPEIUTHO3HBIX OTHOILICHHUH, MPUMEHITh CTaHIApThI
AHTUKOPPYILMOHHOIO IIOBEJICHUS;

OK 07 ConeicTBOBaTh COXpPaHEHHUIO OKPYXKAIOUIEH cpedbl, pecypcocOepekeHHI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KJIMMAaTa, MPUHIUIBI OSpeXIMBOTO MPOMU3BOACTBA, 3PPEKTUBHO NEHCTBOBATH B
Ype3BhIYAIHBIX CUTYAIHIX

OK 08 Mcnonb3oBaTh cpeAcTBa GU3NUECKON KyIbTYpHI 1151 COXPAHEHUS U YKPEIUIEHUS 3/10pOBbsI B
nporecce MpohecCUOHATBHOW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOIo YpPOBHS (U3NYECKOM
MIO/ITOTOBJIEHHOCTH

OK 09 ITonp3oBarbes MpoecCHOHATBHOW JOKYMEHTAIMe Ha rocyJapCTBEHHOM M MHOCTPAaHHOM
A3bIKaX.

I[IK 1.5 Oo0GecneunBaTh KOHTPOJb, Y4E€T M peryiupoBaHue OecriepeOOWHON IMOCTaBKU

BHGKTpHHGCKOﬁ OHEPTIUun HOTpe6I/IT€J'I$IM C MPUMCHCHHUEM CPCACTB aBTOMAaTU3alllun

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHble 3a1aHKs, CIIPABOYHBIE MaTEpUalibl, KOHCIIEKTHI JIEKIIHI.

3ananue:

1. Jlns W3roTOBJIEHUS 3AIIUTHOTO KOXYyXa AJIEKTPUYECKOTO IIUTa B BHJE MPSAMOM NPU3MBI C
OCHOBaHUEM-TPEYTOJLHUKOM (CTOpPOHBI 4 M) W BBICOTOM & M, paccuMTaiTe TMOJHYIO IUIOIIAIh
MTOBEPXHOCTH.

2. Onpenenure IJIOMAL TTOBEPXHOCTH M 00BEM 3JIEKTPUUECKON MaHeNd B BHJE MPSAMON TPH3MBI C
OCHOBaHHEM-TIapajuiesiorpaMmoM (ctoposl 4 ¢cM u 6 cm, yron 60°) m BeicoTOoM 12 cM a1 BBIOOpa
MOJIXOJISAIIETO KOpITyca.

MHOrorpaHHMKOM Ha3bIBA€TCS TENO, OTPaHUYEHHOE IUIOCKMMU MHOroyrojipHuKamu. OOmue
CTOPOHBI CMEKHBIX MHOTOYT'OJIBHUKOB Ha3bIBAIOT pedpaMu MHOTOrpaHHUKA. MHOTOYroJIbHUKH, KOTOPbIE
OrpaHUYMBAIOT MHOIOTPaHHUK, HA3bIBAIOTCA €ro IpaHaMHU. ['paHM MHOTrOIpaHHHUKA, CXOIAILIUECS B
OJTHOM TOYKe, 00pa3yl0T MHOTOTPAHHBIN Yroj; BEPIIMHBI TaKUX MHOTOTPAHHBIX YIJIOB HAa3bIBalOTCA
BepIIMHAMH MHororpaHHuka. IIpsmMele, coenuHsonMe 1Be Kakue-HUOYIb BEPIIMHBI, HE JIeXKalIHe Ha
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OJIHOM IpaHH, HA3bIBAIOTCS AMArOHAJISIMH MHOTOTPAHHHUKA.

IIpu3sma — MHOTOTpaHHUK, [BE€ TpPaHM KOTOPOrO SBJIAIOTCS PABHBIMH MHOTOYTOJIBHUKAMH,
JEKAIMMHU B IapaJlIeNIbHBIX IUIOCKOCTSAX, a OCTalbHBIE I'PaHU — IapajuieJIorpaMMaMiy, HUMEIOLUMU
001111e CTOPOHBI C STUMU MHOT'OYTOJIbHUKaMH.

[Ipsimas mpu3ma Ha3bIBaeTCsl MPABUJIBHOM, €CIIM €€ OCHOBAHUS — IPABUIIbHBIE MHOTOYTOJIbHUKHU.

IInomanb0 MOHONM NMOBEPXHOCTH IIPU3MBI HA3bIBACTCAd CyMMa IUIOLIANENd BCEX €€ IpaHeH, a
IJIOINA/IBI0 00OKOBOI MOBEPXHOCTH IIPU3MbI — CyMMa IIJIOLIAIeH €€ OOKOBBIX I'paHEH.

SI’IOJZ = ZSOCH + S

I[Inomaas 60KOBOI MOBEPXHOCTH MPSMOI MPU3MBI paBHA MPOU3BEACHHUIO MEPUMETPA OCHOBAHUS
Ha BBICOTY IIPU3MBI.

6ok

860K = P ’ h
Oﬁ'béM HpﬂMOﬁ HpH3MBI PaBCH HpOI/ISBe,I[eHI/IIO mjomaar OCHOBAaHUSA HA BbICOTY.
V=S, -h

IMopsiiok BbINOTHEHHSI PA6OTHI:

1) BbIIOTHHUTE YePTEK

2) 3ammcarth KpaTko yCIOBUE 33aa4u
3) Odopmuts pelieHue 3aaauu

3agaua 1: OcHoBaHue TpsAMOW TPU3MBI - poMO C BbicOTOM 2 aM. I[lnomans OOKOBOM MOBEPXHOCTH
Mpu3MbI paBHa 96 1M, & IIOLLA/b TOJHOM MOBEPXHOCTH paBHa 128 M. Haiizure BBICOTY IIPU3MBI.

Pemienue

O0603HauMM CTOPOHY OCHOBaHHMS ¢, a 00KOBOE peOpo bPasHuIly MeX/Ty TUIOMIAIbI0 OIHON TTOBEPXHOCTH
TIPU3MBI U TUIOMIA/IHE0 OOKOBOW TIOBEPXHOCTH PU3MBI — 3TO YBOCHHAS

TUIOIIA/Ib OCHOBAHUS ITPU3MBL.

L Sem2a > 2a~128-96=32 = a~16
 Semah=962 k=P o5y
Omser: 1,5m. - %
3agava 2: OcHOBaHHE NPSAMOMN MPU3MBI - IPSIMOYTOJIBHBIN TPEYTOJIBHUK, KATETHI KOTOPOT'O PaBHBI
5mu 12 M, 60koBoe pedpo npusmsl paBHo 10 M. Haiiaure miomaap mosHoi MoBEpXHOCTH MPU3MBI.

Pemrenne

<.
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AC =5 +12° =13

Srmu = zswc + SA-:. ¥ + Sﬂﬂ.c,c + S.Mc.c

S =2%*0,5%5*12+5*10+12*10+13*10=60+300=360 M
Otser: 360 M°.

CDopMa NMpeacTaBJdCHUs pe3yjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJHYHO'" BBICTABIACTCA, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0IEHUEM
HEO0OXOIUMOM TIOCTIEOBATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpPaTHO BBIIIOJIHEHBI BCE
3alMCH U BBIYHCIICHU.

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

Ouenka '"ya0BJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOTYYHUTh NMPABUIIbHBIE PE3YJIbTAThl U BBIBOJIBI; B XOE
MIPOBEJICHUS pa0OTHI OBUTH AOMYIIEHBI OIIUOKH.

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

Tema 4.3 MHOrorpaHHMKH M KpyIJible Teja

IIpakTuyeckoe 3ansaTue Ne 44
Pemenue 3axa4 Ha nupamuay

Heab: @opMupoBaTh HABBIKK PEIICHUS 33]a4 HA BBIYUCICHUS PA3JIUYHBIX 2JIEMEHTOB MHUPAMUJIBI,
€€ TIOBEPXHOCTHU U 00BheMa.

Boinosinenue padoTsl cnoco6cTBYeT GOPMUPOBAHMIO:

OK 01 Bri6upath crocoObl pemieHus 3a1a4 npoeCCUOHATbHON AEATENbHOCTH MPUMEHHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM
OK 02 Vcnionb30oBaTh COBPEMEHHBIE CPE/ICTBA MIONCKA, aHAJIM3a U MHTEPIpeTaluy UHpOopMaluu u

I/IH(l)OpMaHI/IOHHI)IC TCXHOJOTHUH JJIs BBIIIOJIHCHUS 3a/]a4 HpO(i)CCCI/IOHaJ'IBHOI\/'I JACATCIIbHOCTH

OK 06. IlposBasaTh TIpa)xIaHCKO-NATPUOTHYECKYIO IIO3ULHUI0, JIEMOHCTPHUPOBATH OCO3HAHHOE
MOBE/ICHUE Ha OCHOBE TPAJAULIMOHHBIX POCCHUICKUX TyXOBHO-HPABCTBEHHBIX IEHHOCTEN, B TOM YHCIE C
Y4ETOM TapMOHHM3AIMH MEKHAI[MOHAIBHBIX M MEXPEIUTHO3HBIX OTHOLICHUH, NMPUMEHSATh CTaHAAPTHI
AHTUKOPPYIIIMOHHOTO TIOBEJICHUS;

OK 07 CopeiicTBOBaTh COXpPAHEHUIO OKpYXKaloOIIeH Cpeabl, pecypcocOepereHHI0, MPUMEHSThH
3HaHHUA 00 M3MEHEHHM KIuMaTa, IPHUHILMUIIBI OEpeXxIIMBOro MPOU3BOACTBA, 3PPEKTUBHO JIEHCTBOBATH B
Ype3BbIUANHBIX CUTYAIHSIX

OK 08 Mcnonb3oBaTh cpeAcTBa GU3NUECKON KYAbTYpHI ISl COXPAHEHUS U YKPEIJIEHUs 3/10POBbSI B
nporecce MpohecCHOHATBHONW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOTO YpPOBHS (U3NUECKOM
MO/ITOTOBJIEHHOCTH

OK 09 ITonp3oBarbest mpoecCHOHATBPHON JOKYMEHTAIMe Ha TOCYJapCTBEHHOM U MHOCTPaHHOM
SI3BIKaX.
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I[IK 1.5 OO6ecneunBaTh KOHTPOJb, YyUYE€T U pEryJHpOBaHUE OecrepeOOWHON TOCTaBKH
BHGKTpI/I‘ICCKOﬁ SHCPIUuu HOTpGGI/ITeJIS'IM C IPUMCHCHHUEM CPCACTB aBTOMATU3allun

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

3ananmue:

1. Paccunrars 00bEM MOHTAXHOI'O OTCEKA PACIpPEETUTENBHOIO IMTKA, BBIIIOJIHEHHOIO B (opMme
NPaBUIBHON YETHIPEXYTOJbHONW MHPAMHIbI BBHICOTOW 4 CM M JUAaroHaJbI0 OCHOBAaHUS 8 CM, 4YTOOBI
YIOCTOBEPUTHCS B JOCTATOYHOCTH MECTA I Pa3MEIICHHUs KOMIIOHEHTOB U IIPOBOJIKH.

2. DNEeKTPUKY HEOOX0JUMO MOKPACHTh KOPITyC aBTOMaTa, MMEIOUi (popMy MpsiMOil mupaMusl C
paBHOOEIPEHHBIM TPEYrOJIbHUKOM B OCHOBaHMHU. [lJIMHA OCHOBaHMs TpPEYrojbHHKa 5 CM, OOKOBBIE
CTOPOHBI TPEYrojbHUKAa U OOKOBbIE pEOpa mupamuasl — mo 6 u 12 cMm coorBercTBeHHO. HyXHO
OIpeIeJINTh OOILYIO IIOMIA/b IOBEPXHOCTH KOPITyca AJIs pacuéTa KOJIMYECTBA KPacKH.

IImpamua — 5T0O MHOTOTpaHHUK, COCTaBJICHHBIN U3 N—YTOJbHUKA U N TPEYTOJIbHUKOB.

MHOroyrojabHUK - OCHOBaHUE ITUPAMMU/JIbI, TPEYTOJIbHUKY - 0OKOBbIE IPaHu ¢ OO0IIEH BEPIIMHOM,
Ha3bIBAEMOW BepPIIMHOM mupaMuabl. [lepneHauKynsp, ONyIIEHHBI W3 BEPIIMHBI NHpaMHUAbI Ha €€
OCHOBaHUE, Ha3bIBAETCS BHICOTOM MUPAMMU/IBI.

[Tnomaae MOTHON MOBEPXHOCTH MAPAMUIBL:  Spom. = Sgox T+ Socn

vels H

OO6beM mupamMuIbL: 3

Ilpasunvnasa nupamuoa

[Mupamuna Ha3piBaeTCs NPABWIBHOM, €CIM €€ OCHOBAaHHWE — MPABUIBHBI MHOTOYTOJNBHHK, a
OTPE30K, COSTUHSIONINI BEPIINHY TUPAMHJIBI C IIEHTPOM OCHOBAHUS, SBIISETCS €€ BHICOTOM.

Bce OokoBble pebpa mMpaBWIBHOW NUPaMUIbl paBHBI, a OOKOBBIE TpaHU SIBISIOTCS PaBHBIMU
PaBHOOEPEHHBIMU TPEYTOJILHUKAMU.

Bricora 00KOBO#l I'paHM NPaBUILHOW MUPAMUJIbI, TMPOBEJICHHAs W3 €€ BEpIIMHBI, Ha3bIBAETCS
anogemMoii.

IInomanas 00KOBOIl MOBEPXHOCTH NMPABMJIBHON NMUPAMHIbI PAaBHA IOJOBUHE IMPOU3BEACHUS
IepyuMeTpa OCHOBaHMsS Ha anoemy.

S 1 P. -/

Gox — E ocH

IL1omane MOJIHOM MOBEPXHOCTH NPABUJIBHON NIMPAMU/bI:

S-S +ip.
2

NoJlH

ITopsinok BbINOJHEHHS PadOTHI:
1)BbInonHUTE YepTex

2)3anucarb KpaTKO yCIOBHE 3a/1a4H
3) OdbopmMuts perieHue.

3apaya 1: CtopoHa OCHOBaHMS NPAaBWILHOW YETHIPEXYrOJIbHOW NMUpamMuibl paBHa 4 cM, a anodema

00pasyer C MI0CKOCTHI0 OCHOBAHHUS YoMl B 60°. Haiinure rmomanp nojmon MoBEPXHOCTH MUPaMUIbI
Pemienne:

110



Ex=Ypc->
P

- LESH =90°-60°=30° = SE=2EH =4

1 1 2
S inn :4-4-EAB+AB' =2-4-4+4% =48 (cm)

OteeT: 48 oM,

3apaua 2: OcHoBaHMe MUpaMHIBI —poMO, raroHam kKotoporo paBHbl 30 cM 1 40 cM. BeicoThl OOKOBBIX
IPaHeiA, [IPOBSICHHbIC M3 BEPILIHbI PAMUIBL, 00PasyloT C BHICOTO IpaMUb! yIuibl, pasHbie 30°. Haiimure oGbem

MAPaMUBL.
Pemenne:
AC=40 = AH=HC~ 29

BD"'SO = BH=HD=-1{5
AB =207 4157 = 25
HE=%BC=12,S

SE=2HE =25

SH =ISE* “HE" =

2
=1’252—15-— =2$-£

3 Ne)
‘ _2"' =5000. -5- = 250(}\/5 (CMS)

Otset: 250043 o,

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

Kputepun onenkmn:

Ouenka "oTJHM4YHO'" BBICTABISAETCA, €CIIM PadOTa BHITIOJIHEHA B MOJTHOM 00BEME ¢ COOJI0IEHUEM
HEe0oOXOIMMOM TOCTENOBATENbHOCTH JEHCTBHUIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCe
3aIIMCH U BBIYUCIICHHUSI.

Ounenka ''Xxopomo" BBICTaBISETCSA, €CIH BBITIONHEHB TPeOOBaHUS K OICHKE "OTIWYHO", HO
JONYIIEHBI 2-3 Hego4YeTa.

Ouenka '"yI0BJIETBOPUTENbHO' BBICTABISETCSA, €CIM PabOTa BBINOIHEHA HE TOTHOCTHIO, HO
00BEM BBITTOTHEHHOW YaCTH TAKOB, YTO TIO3BOJISIET TIOYYUTh MPABHIIbHBIC PE3YJIBTATHl U BHIBOJBI; B XOJIE
MpOBe/IeHUs pabOThI ObUIN JIOMYIIEHBI OITHOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM PabOTa BBHITIOJHEHA HE MOJTHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeIaTh MPABUIHHBIX BHIBO/IOB.

Tema 4.3 MHOrOrpaHHMKH M KpPyIJble Tesa
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IIpakTuyeckoe 3ansiTue Ne 45

Pemenne 3a1a4 Ha BbIYHC/IeHHE 00bEMOB M MOBEPXHOCTE MHOTOTPAaHHUKOB

Heas: ®opMupoBaTh HABBIKKM PEIICHUS 3a/1a4 HA BHIYUCIICHUS PA3JIMYHBIX JIEMEHTOB IPH3MBI, €€
MOBEPXHOCTU U 00BEMA.

BoinosineHne padoTsl cnoco0CcTBYET (POPMUPOBAHMIO:

OK 01 Bribupats crocoObl pemeHus 3a1a4 npodecCHOHAIBHON JesITeIbHOCTH TPUMEHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 02 Hcnons30BaTh COBpEMEHHBIE CPECTBA TOMCKA, aHAJIW3A W UHTEPIPETAIMH HHPOPMALIMHA U

I/IH(bOpMaI_[I/IOHHBIe TCXHOJOI'NU JJIA BBIIIOJTHCHUA 3a4a4 HpO(beCCHOHaHBHOﬁ JCATCIIBHOCTH

OK 06. TIlposiBasiTh T'paXxAaHCKO-MATPUOTHYECKYIO IO3UIMI0, JEMOHCTPUPOBATH OCO3HAHHOE
[IOBE/ICHUE HAa OCHOBE TPAJMLIMOHHBIX POCCHUICKUX yXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM YHUCIE C
Y4ETOM TapMOHHU3ALUUA MEKHAIMOHAIBHBIX M MEXPEIUTHO3HBIX OTHOILICHHH, MPUMEHSITh CTaHIApThI
AHTUKOPPYNLMOHHOIO IIOBEJICHUS;

OK 07 ConeicTBOBaTh COXpPaHEHHUIO OKPYXAIOUIEH cpedbl, pecypcocOepekeHHI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KIMMAaTa, MPHUHIUIBI OEpeXIMBOTO MPOU3BOACTBA, 3()(PEeKTUBHO AECHCTBOBATH B
Ype3BhIYAIHBIX CUTYAIHIX

OK 08 Mcnonb3oBaTh cpeAcTBa GU3NUECKON KYJIbTYpHI ISl COXPAHEHUS U YKPEIUIEHUS 30POBbs B
npouecce MpodeccnoHabHON JeATeNbHOCTH M TMOJAJEPKaHUS HEOOXOIUMOro YpOBHS (pu3ndecKon
[IOITOTOBJIEHHOCTH

OK 09 Ilonb3oBaThcs mpohecCHOHANBHON TOKYMEHTAlUel Ha TOCYAapCTBEHHOM M MHOCTPAHHOM
A3bIKaXx.

I[IK 1.5 OOecneunBaTh KOHTPOJb, Yy4YeT H pEryaupoBaHue OecrnepeOOiHON MOCTaBKU

BHGKTpI/I‘IeCKOﬁ OHECPIUun HOTpe6I/IT€JI$IM C IPUMCHCHHUEM CPCACTB aBTOMAaTU3allun

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

3ananne:

1. Onpenenutre Bua u Haiaure nepumerp cedeHus kyb6a ABCIIA1B1Ci/li miockocTsio,
npoxosien uepes peopo A1lly u cepenuny pedbpa BB1, ecnu qimrna peGpa kyda paBHa § cwm.

2. Omnpepenute BUA W Haigure nepumerp ceueHuss kyba ABCJ/IA1B1Ci/li miockoctslo,
npoxopsmieit uepe3  Touku A, Jl u cepenuny pedpa CCs, ecnu anmHa pebpa kyda paBHa 4 cM.

3. Haiigute ruiomab MOBEpXHOCTU pabodeil AeTany, n300paKeHHOM Ha pUCyHKe (Bce ABYIpaHHbIE
YTJIBI TIPSIMBIE).

Fad

4. Haitnute 00beM pabodeii 1eranu, n300pakeHHON Ha pUCYHKE (BCE IBYTPAHHBIC YTJIIbI IPSMEIE).
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5. Tpebyercs ycTaHOBUTDH pe3epByap JUisl BOABI eMKOCTBIO 15 M3 Ha miomaake pasmepom 4,5 M X
3,75 M, coyxarteit ayist Hero qHoM. Haiiaure BbICOTY pe3epByapa.

6. CranpHas 3aroToBka cisi6 umeer Gopmy mpsMoii npussl BeicoToi 0,35 M, mmpuHOH 2,5 M U
nuHoi 4,8 M. Haiinure maccy cisiba, eciiu IIOTHOCTh CTayik paBHa 7,85 1/cMm3.

ITopsinok BbINOJIHEHHUSI PA0OTHI:

1) BbINOJIHHUTE YEPTEK

2) 3amucarh KpaTKO YCJIOBHE 3a/1a41
3) Odopmuts perieHue 3aaaun

3anpaua 1: [lan xy06 ABC/[A1B1C1/[1. Jlokaxure, uto ceyeHue kyda rockoctbio A1C1K, rae Touka
K - cepenquna /[C - Tpanenus.

B, c,

A D
Pemenne: MK]||41C1, nmotomy uro (A1/[1C1) mapamrensHa (4C), a MK u A1Cy - nuHuK
nepeceyeHus: 3Tux miockocred. MK||A1Cy, AlMJJr C1K, MK#A,C,, 3uauut MA,C1K - Tpamnerus.
3apayva 2:

Han xy6 ABC/]{A1B1C1/{1. lokaxure, 4To cedeHue Kyoda miockocTeio A181K - mapannenorpamm.

A

_B,

Pemenune: (AA1B1)||(111C), t0 A1B1||/IC n A1B1=/]C. (AA:/11)||(BB1C1), 10 A3/]||B1C, 3HAuuT
A1B1C/] - mapanienorpamm.

3agaya 3:

HaiinuTe niormiaas moBepxHoCTH paboueil netanu, n300pakeHHON Ha pUCYHKe (BCE JIBYTpaHHBIE
YTJIBI TIPSIMBIE).
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Pemenue: [1nomans moBepXHOCTH 3aIaHHOM JICTAJIHA -3TO TUIOIIAh MHOTOTpaHHUKA, paBHA
Pa3HOCTH ILIOMIA/IH TOBEPXHOCTH PSIMOYTOJILHOTO Mapauiesenurena ¢ peopamu 2, 4, 5 u AByx
IJIonaze KBaapaToB CO CTOPOHOM 1:

2%¥4+x54+2%x2x54+2%2+x4—-2x1%x1=74
OtBert: 74.

3agaua 4:
Haiigure o6beM paGoueit netanu, n300pakKeHHOW Ha pUCYHKE (BCE JBYTPAHHBIC YIIIbI MPSMBIE).

|
\
L N AN
N \
\

L]

Ay

P

Pemenne: O6beM TaHHOM eTaii paBeH 00beMy MHOTOIPaHHUKA U PaBEH Pa3HOCTH 00bEMOB

napajuienenunenon ¢ peobpamu 3,4,4u 1, 1, 1
V=V1-V2=3%x4%x4—-1x1x1=47

Ortsert: 47

3agaya S:

Tpebyercst ycTaHOBUTH pe3epByap Uit BoJbl eMKocThio 10 M3 Ha mitomazake pasmepom 2,5 M x 1,75
M, cayXatei uisg Hero fHoM. Haiiute BBICOTY pesepByapa.

Pemenme: ITnomans nuaS = 2,5 * 1,75 = 4,375kB. M. Tak kak V = S * h, TO

V_ 10
h =—=—=——==229 m.
S 4,375

®opma npeacraBiaeHust pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:

Ouenka "oTJHYHO'" BBICTABISETCS, €CITU pabOTa BBHIOJIHEHA B MOJHOM 00BbEME C COOIOICHUEM
HEOOXOMMOM TOCIeI0BAaTEILHOCTH JIEUCTBHI; B OTBETE MPABWJIBHO W aKKypaTHO BBITIOJTHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka ''Xopouio'" BBICTABISETCSA, €CIU BBITIOJHEHBI TPEOOBAHUS K OIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM pabOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOIHEHHOM YaCTH TaKOB, UYTO MO3BOJISET MOTYYUTh MPABUIBHBIC PE3YIbTATHl U BBIBOJBL; B XOJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.
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OueHka '""Hey/10BJIETBOPUTEIBLHO'" BBICTABISETCS, €CIM Pa0OTa BBHIMOJTHEHA HE MOJHOCTHIO HITU
00BEM BBITTOJIHEHHOM YyacTH paboThl HE TIO3BOJISIET ClIENaTh MPABUIIbHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMUKHU M KPYIJible TeJia

IIpakTuyeckoe 3ansitue Ne 46
Penienne 3a1a4 Ha MWIMHAP, KOHYC map u cepy

]_[e.m,: q)OpMI/IpOBaTB HaBbIKM PCIICHHUA 3ada4 Ha BbIYUCIICHHA Pa3JIMYHbIX 3J3JICMCHTOB TCII
BpalllICHUs, UX HOBerHOCTeﬁ 1 00BEMOB.

BoinosiHeHne padoThl coco0CTBYET (POPMUPOBAHUIO:

OK 01 BsiOupats criocoObl pemnieHus 3a1ad npophecCHOHAIBHON ESTEIBHOCTH TPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM
OK 02 Hcmonb30BaTh COBpEMEHHBIE CPEICTBA TIOMCKA, aHAJIM3a U MHTEPIPETAluU HHOPMAIHN U

MH(OPMAIMOHHBIE TEXHOJIOTHH JUIS BBITIOIHEHUS 3a/1a4 TPO(ECCHOHATEHON AEATEIbHOCTH

OK 06. IlposBasaTh TIpa)aaHCKO-NATPUOTHUECKYIO IO3UIIMI0, JIEMOHCTPUPOBATH OCO3HAHHOE
[IOBE/ICHUE HAa OCHOBE TPAJULIMOHHBIX POCCHUICKUX yXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM YHUCIE C
Y4ETOM TapMOHHU3ALIUUA MEXHAIMOHAIBHBIX M MEXPEIUTHO3HBIX OTHOILICHHH, MPUMEHSITh CTaHIApThI
AHTUKOPPYILMOHHOIO IIOBEJICHUS;

OK 07 ConeicTBOBaTh COXpPaHEHHUIO OKPYXKAIOUIEH cpedbl, pecypcocOepekeHHI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KIMMAaTa, MPHUHIUIBI OEpeKIMBOTO MPOU3BOACTBA, 3()(PEeKTHBHO AEHCTBOBATH B
Ype3BhIYAIHBIX CUTYAIHIX

OK 08 Mcnonb3oBaTh cpeAcTBa GU3NUECKON KyIbTYpHI 1151 COXPAHEHUS U YKPEIUIEHUS 3/10pOBbsI B
nporecce MpohecCUOHATBHOW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOIo YpPOBHS (U3NYECKOM
MIO/ITOTOBJIEHHOCTH

OK 09 ITonp3oBarbest mpoecCHOHATBHON JOKYMEHTAIe Ha TOoCyJapCTBEHHOM U MHOCTPaHHOM
A3bIKaX.

I[IK 1.5 Oo0GecneunBaTh KOHTPOJb, Y4E€T M peryiupoBaHue OecriepeOOWHON IMOCTaBKU

BHGKTpHHGCKOﬁ OHEPTIUun HOTpe6I/IT€J'I$IM C MPUMCHCHHUEM CPCACTB aBTOMAaTU3alllun

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHNS, CIPABOYHBIE MaTepUalibl, KOHCIIEKTHI JIEKIUH.

3aganue:

1. derans umeer hopMmy LMIMHIpA, 00bEM KOTOporo paseH 120 cM?, ero BeicoTa 3,6 cm. Haiitu
paauyc HMIMHApA.

2. lleranb uMeeT GopMy KOHYcCa BBICOTA, KOTOPOTO paBHA 12¢cM, a paauyc ocHOBaHMS paBeH 10cM.
KoHnyc nepecedeH IIIOCKOCTBIO Tak, YTO B CEUEHUH MOJIY4YHWIICA TpeyroiapHuK. Halinure paccrosiHue OT
3TOTO CEYEHHUSI 10 OCH.

3. Heranp umeer popmy mapa. PaccTosiHue OT LEeHTpa I1apa 10 CeKylleid MIOCKOCTH PaBHO 8 M, a
paauyc cedeHus TUIOCKOCThIO paBeH 6 M. HalimuTte paauyc mapa.

Huauaap — Teno, MOJYyYSHHOE MPH BPAIICHUM MPSIMOYTOJbHUKA BOKPYT OCH, COJCpXKAIICH ero
CTOPOHY.
Kpyru Ha3bIBarOTCS OCHOBAHWSIMM IWJIHHIPA, a OTPE3KH, COCTUHSIOIINE COOTBETCTBYIOIIHE
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TOYKH OKPYKHOCTEH ATHX KpPYroB — OOpa3yHIIMMH LIWJIMHAPA. Y IWIMHAPAa OCHOBAaHUS DPAaBHBI U
napajiesIbHbl U 00pa3yrollye TaKKe PaBHBI U MapajluleIbHbl MEXAY COOOil.

Ochb10 HWJIMHAPA Ha3bIBAaeTCs NpsMas, NPOXOJsllas 4epe3 LEHTPbl OCHOBAHWM, NapasuieiabHas
00pa3yromum.

boxkoBasi MOBEpPXHOCTH LMWJIMHAPA — 3TO IOBEPXHOCTb, IOJYYEHHAs OT BPAILLEHUS CTOPOHBI
IIPSIMOYTOJIBHHKA, NTapaJlJIeIbBHON OCH LWJINHIPA.

BeicoTOil 1MIMHApPAa HA3BIBACTCS PACCTOSHHME MEXAY OCHOBaHUAMH LWiMHIApa. Pagmycom
LWIMHpPA Ha3bIBACTCS PAJUYyC €r0 OCHOBAHUS.

HuauHap Ha3piBaeTcs NPSAMBIM, €CIH €ro 00pasymoliue MNEepHeHAUKYISAPHBI  IUIOCKOCTSM
OCHOBaHUM.

S, =2aRh;

box

[Tnomans 60KOBOI MOBEPXHOCTH:
[Inomane MoTHON MOBEPXHOCTHU:
S =S_ +2S =2Rh+27R;

nonm 6ok ocH

S =2:R(h+R)

NnoOlH

O0beM HUIHHpA: V =7R%h.

Ceuenue yununopa — purypa rnosy4eHHas B IepeceyeHry 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 npsmyro OP, neprneHauKkyaspHyro K III0CKOCTH
3TOM OKpPYXKHOCTU. Kaxayro TOYKY OKpPYXKHOCTH COECIMHUM C TO4Ykoi P orpeskom. IloBepxHOCTB,
o0pa3oBaHHasi TUMHU OTPE3KaMU, Ha3bIBACTCSI KOHUYECKOM, a CaMi OTPE3KU — 00pPa3yoIUMHU KOHYCA.

Teno, orpaHMYeHHOE KOHUYECKOM MMOBEPXHOCTHIO M KPYTOM, Ha3bIBAETCS KOHYCOM (puc. 2.2).

KoHnndeckas noBepXHOCTh — 00KOBasi MOBEPXHOCTh KOHYCa, KPYT — OCHOBAHHE KOHYyCa, TouKa P —
BepUIMHA KOHYyca, 00pa3yrolne KOHUYECKON MOBEPXHOCTH — oOpa3ylouiue KoHyca. Bece oOpasyromue
KOHyca paBHbI Ipyr Apyry. Ilpsmas OP, mpoxopsmias depe3 LIEHTp OCHOBAaHUS M BEPIIMHY KOHYcCa,
Ha3bIBaeTCsl OChI0 KoHyca. OCh KOHyca MEpPIEeHIUKYISIpHA K IUJIOCKOCTH ocHoBaHus. Otpe3ok OP
Ha3bIBAETCS BBICOTOM KOHYCA.

Ecnu cekymasi miaockocTh MPOXOJIUT 4Y€pe3 OCh KOHyCa, TO MOJYyYEHHOE CEUYEHHE Ha3bIBAETCs
OCEBbIM CCYCHHEM.

IIpoBeném cexylyro MIOCKOCTh NEPIEHAUKYIIPHO K OCH KOHyca. JTa INIOCKOCTh NEPECEKAETCS C
KOHYCOM II0 KpYT'y M pa30uBaeT KOHyc Ha JBe yacTH. OJHa U3 yacTel NpeACTaBisIeT cOOOW KOHYC, a
Apyrasi Ha3bIBaeTCs yce4éHHbIM KOHYcoM. (V300pa3ute yceu€HHBIN KOHYC camocTosTenbHO. [locTpoiite
00pa3yrolyto, BHICOTY.)

Cdepoii Ha3bIBaeTCs MOBEPXHOCTD, COCTOAIIAS M3 BCEX TOUEK IPOCTPAHCTBA, PACIOJIOKEHHBIX Ha
JAHHOM pAacCTOSIHUM OT JaHHOM TO4YKH. JlaHHasg To4YKa Ha3bIBACTCS WEHTPOM cdepbl, a JaHHOE
paccrosHue — paamycoM cgepbl. OTpe30K, COSAMHSIONMMI JBE TOUYKH cepbl U MPOXOIAIIUN depes
LEHTp, Ha3bIBaeTCsl AuaMeTpoM. Teno, orpaHnueHHOe c(hepoil, Ha3bIBACTCS LIAPOM.

[ITap MOXHO NOJyYUTh NpPH BpAIIEHHUU MOIYKpyra BOKpyr nuamerpa. ['paHuneil mapa ciyKuT
chepa.

[Tnockocts, uMeromas co cdepoil TOIBKO OJHY OOIIYI0 TOUYKY, Ha3bIBaeTCs KacaTebHOW
IVIOCKOCTBIO K cdepe. Paamyc cdepsl, mpoBen€HHbII B TOUKy KacaHusi chepbl W TUIOCKOCTH,
NIEPIEHIUKYIIAPEH K KacaTeIbHON TUIOCKOCTH.

Ceuenne miapa, Mpoxojsliee 4epe3 IEHTP, Ha3blBaeTCs OOJbIIMM KPYroM, HE MpPOXOsllee —
MaJbIM Kpyrom LleHTp GoJbIIOro Kpyra COBMagaeT ¢ LEHTPOM Iapa, a IEHTP MaJoro Kpyra sBIseTcs
OCHOBaHUEM MEpHEeHANKYISApa, OMYIIEHHOI0 U3 LIEHTPa [Iapa Ha IMII0CKOCTh 3TOr0 Kpyra.

Ceuenusi, paBHOOTCTOSIIUE OT LIEHTPA, PABHBI.
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Panuyc OKpY:KHOCTH, OJNy4E€HHOM IPH Iepecedennn cephl paaryca R miockocTeio, ynaneHHOM

OT 1IeHTpa chepshl Ha d, paBen V R*-d* .

I[opsiok BbINOJIHEHUS PA0OTHI:
1)BBIMOTHUTE YepTekK
2)3amnucarb KpaTKo YCJIOBHE 3aa4u

3amaua 1.0ceBoe ceueHwe LWIMHApPAa — KBaapar, Imiomanb koroporo Q. Haitaure miomanp
OCHOBAHUS IMJINHIPA.
Pemenue:

Cropona KBajpaTa paBHay Q. OHa paBHA JMAMETPy OCHOBaHMA. I10PTOMY IIOmAnh OCHOBAHHMS

Q)

2 4

paBHa .
_ g

OTBeT: Socnun. =

3amaua 2. Beicora nunuHapa 6cMm, paamyc oOcHOBaHuA ScMm. Haiinure miomanp ceueHus,
MIPOBEACHHOTO MapauIeIbHO OCH IIMJIMHIPA HA PACCTOSIHUM 4CM OT HEeE.

Pemenune:

Scea= KMxKC,

OE=4cMm, KC=6 cm.

Tpeyronbauk OKM — paBHoGenpenssiii (OK = OM =R =5 cm),
TpeyroiabHuKk OEK — nmpsmMoyronbHbIii.

N3 tpeyronsauka OEK, o Teopeme Iludaropa:

K= VOK? —OE? =25-16 =/9 =3

KM =2EK =2x3=6,

Sces= 6X6 =36 cM®,

OTBeT: Seeq= 36 cM’.

3agaua 4: [Inomane 60K0BOI MOBEPXHOCTH KOHYca paBHa 60 e, a paanyc OCHOBaHHS PaBEH 6 M.
HaiiguTe paccTosiHEEe OT LIEHTpa OCHOBAaHUS JI0 00pa3yrolleil KoHyca.

Pemenue:

Seox =rf =600 => pl =60

r=6=>£=£q=10.
R

SO =JAS* —A0* =107 —6% =8

1 I
Syo == A0 -OS =—-6-8=24




Sms—;-OH-AS=SOH=24=:»OH=?

C nipyroii CTOpoHBI,

3anava 5: [nomanu ceyeHus: mapa MmiIoCKOCThI0 paBHa 1611 ™%, a IUIoLa/Ib NapajyieIbHOTO EMY
2 o
CEUCHMSI, MPOXOAIIETO Yepe3 IEeHTp mapa, paBHa 2511 M” . Hailtu paccrosinue Mexay IJIOCKOCTSIMU

CEUEeHUH.

wl =16n=>r" =16,r=4m,
R =25r=>R*=25,R=5m.
h=JR -1 =V25-16 =3 (M)

OtBer: 3 M
dopma npeacTaBiaeHust pe3yJabTaTa: BHITIOJHECHHOE 3a/IaHHE.

Kpurtepun onenku:

Ouenka "oTJH4YHO'" BBICTABISETCS, €CITU pabOTa BBHIIOJIHEHA B MOJTHOM 00BbEME C COOMIOIEHUEM
HEOOXOMMOM TOCIEeI0BATETLHOCTH NIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3allMCU 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 BBITIOJIHEHHOHN YaCTH TaKOB, YTO MO3BOJISIET MOTYYHUTh MPABUIIBHBIC PE3YIbTAThI U BBIBOJIBI;, B XOE
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.

Ouenka '""Hey10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH pabOTHI HE TTO3BOJISAET CAENIATh MPABHIIBHBIX BHIBOJIOB.

Tema 4.3 MHOrOrpaHHMKHM M KpPyIJble TeJa

IIpakTnyeckoe 3ansitue Ne 47
Pemienne 3a1a4 Ha BbluKc/IeHHe 00bEMOB U MOBEPXHOCTEH KPYIJIBIX TeJs
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Heab: @opMupoBaTh HAaBBIKM PELLIEHUS 3a7ady HA BHIUMCICHHE IIOBEPXHOCTEH M OOBEMOB Tel
BpaIIeHUsI.

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 Bpeibuparp ciocoObl perieHus 3aj1ad npodecCHOHabHON AeATENbHOCTH MPUMEHHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 02 Hcnonb30BaTh COBpEMEHHBIE CPECTBA TIOMCKA, aHAIN3a U UHTEPIPETaluu UH(POPMAIHU U
MH(GOPMaLMOHHbIE TEXHOJIOTUH JUIsl BBINOJIHEHU 3a/1a4 IPOGECCUOHATILHOMN 1eATENbHOCTH

OK 06. IlposBasaTh TIpa)xIaHCKO-NATPUOTHUECKYHO IIO3ULMI0, JIEMOHCTPUPOBATH OCO3HAHHOE
[IOBEJICHHE HA OCHOBE TPAJULMOHHBIX POCCUICKUX JYyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM 4HUCIIE C
Y4€TOM TapMOHH3ALMM MEXHAIIMOHAIbHBIX M MEXPEIUTHO3HBIX OTHOILUEHWH, NMPUMEHSITh CTaHIAPThI
aHTUKOPPYIIMOHHOI'O IIOBEACHNUS;

OK 07 CopneiicTBOBaTb COXpPaHEHHUIO OKPYXAIOUIEH cpeibl, pecypcocOEepeKeHUI0, MPUMEHSATh
3HaHUS 00 M3MEHEHUM KIMMAaTa, NPUHLUIBI OEpeXIMBOro MPOU3BOACTBA, 3()(PEKTUBHO AEHCTBOBATH B
YpEe3BBIYANHBIX CUTYAIHSIX

OK 08 Hcnonb3oBaTh cpeacTBa (hu3nYecKoi KyJIbTyphl 1JIsi COXPaHEHHs U YKPEIUICHUs 3/10pOBbsI B
nporecce MpoecCHOHATBHONW NEATETbHOCTH M TOJAEPKaHUs HEOOXOJUMOTO YpPOBHS (U3NUECKOM
[OJIrOTOBJICHHOCTH

OK 09 ITonp3oBatbest poheCcCHOHATFHON JOKYMEHTAIlMEe Ha TOCYyJapCTBEHHOM M MHOCTPAaHHOM
A3BIKAX.

I[IK 1.5 OobGecneunBaTh KOHTPOJb, Y4e€T M peryiupoBaHue OecrepeOOWHON MOCTaBKU

SHeKTpI/I‘ICCKOﬁ OHCPI'un HOTpe6I/ITeJ'I$IM C IPUMCHCHUEM CPCACTB aBTOMATU3alluN

MaTtepuajbHOe o0ecneyeHue:
WuauBuyanbHbIC 3aJaHNs, CIIPABOYHBIE MATEPUAITbI, KOHCTICKTBI JICKITHIA.

3aganue:

1. Heo0xogumo mo 4epresky HM3roTOBHTH KOHYyc. Jlyig pacdyera HEoOXOJUMMOro maTepuana Ha
M3rOTOBJICHHE HaWIUTE MOJHYIO IMOBEPXHOCTh KOHYycCa, €clii oOpa3yroliasi HakJIOHEHa K IUIOCKOCTH
OCHOBaHMS TIOJT YTIIOM 30%u paBHa 12 cM. A paanyc OCHOBaHUS 8 CM.

2. Heo0xoguMo mo 4epTe:ky H3roToBHThH Iiap, o0béM koroporo 12511 M. Hnsa pacyera
Heo0X0IMMOro MaTepHasa HaiieTe miomaab cepsl.

Muauuap

S. =2xRh;

6ok

[Tnomans 60KOBOI MOBEPXHOCTH:
[lmomaae MoaIHOM NOBEPXHOCTH:
S, =9Ss,.+2S,, =2 +27R,

noaH 6ok

S =2aR(h+R)

NnOJMH
2

O6bem mpmnHapa: V =7R°N.

Ceuenue yurunopa — purypa noxy4eHHas B epeceueHNH MIIHHAPA TUIOCKOCTHIO.

Cedenue, MpoxosIIee Yepe3 OCh IIINH/IPA, HA3bIBACTCS 0Ce8biM ceueHueM M TIPEICTABISIET COO0H
MPSIMOYTOJIbHHUK.

Ecmu CCKylIasd MIOCKOCTh MEPICHANKYJIApHA K OCH HUJIWHAPA, TO CCUCHUEC ABJIACTCA KPYTOM.

Inomans 6G0KOBOIi MOBEPXHOCTH KOHYCA paBHA MPOU3BEICHUIO MOJOBUHBI ATUHBI OKPY>KHOCTH
OCHOBaHMS Ha 00Pa3yIOIIYIO.

860K = 7Zr|
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Ilnomaas MoHON MOBEPXHOCTH KOHYCAa paBHA CyMME IUIOMAAM OOKOBOHM TOBEPXHOCTH U
IUIONIAI OCHOBAHUS.

SI‘I()JIH = ﬂr(l + r)

IInomanbs G0KOBOIl MOBEPXHOCTH YCEYEHHOI0 KOHYCA PaBHA IIPOU3BENCHUIO MOITYCYMMBbI JJIMH
OCHOBAHHUI Ha 00pa3yOLIyIO.

O0béM KOHYCa paBeH OJHON TPETU IPOU3BEIEHUS IO OCHOBAHUS HA BBICOTY.

V=%48,,-h="1arh

. S =4R?
Inomans noBepxHoCTH cepbl PaBHA YUETBEPEHHOM IUIOMIAIN OOJIBIIIOTO Kpyra: — <P .
4
Vmapa =7 ﬂRs
3

O0bem mapa:

IMopsiiok BbINOJIHEHUS PA0OTHI:
1)BBIOTHUTE YepTex
2)3amnucarb KpaTKo YCJIOBHE 3aa4u

3agaua 1: HeoOxonmMo mo 4epresKy HM3rOTOBHUTH KOHYC, IUIOIIAJb OOKOBOH IOBEPXHOCTH
KOTOpOro paBHa 60 IM°, a pajyc OCHOBAHHS PABEH 6 M. JIJisi M3rOTOBICHHS KOHYCA HEOOXOMMO HANTH
pacCTOsIHME OT LIEHTPa OCHOBAHUS 10 00pa3yromel KOHyca.

Pemenune:

Se.x =arf =600 = pl =60

r=6=>£=£q=10.
B

SO =VAS — 40" =10° -6 =8

1 I
Sy ==+ A0 -OS =—.6.8=24

S,0 = -OH - AS = 50H =24 =5 OH =2
C [pyroii CTOpOHBI, 2 5

3agaua 2: Heo0xoaumMo mo 4epTe:Xy M3roTOBHTh KOHYC. PaccTosHHME OT IIEHTpa OCHOBAHHUS
KOHYCa /10 CepeliMHbl oOpa3yroleil paBHO 4 cM, a yroj HakJIoHa oOpa3yoliell KoHyca K IUIOCKOCTH
OCHOBAaHHS PaBEH 60°. JInst M3roTOBIIEHUS! KOHYCA HAMAUTE IO/l OCEBOIO CEUCHUSI KOHYCA.

5
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Soss =%AS - AB-$in60° = %Js-s%i--ewﬁ (o)

- Oteer: 163 onf’, -

3apaua 3: Tliowans .C(bepbl péiBHa 100 M% PaccrosHue ot 1eHTpa cepbl 10 CEeKyIe TIOCKOCTH
paBHO 4 M. Haliute paanyc cedeHus..

Pemenue:

Sy =4nR* =100 = R* =WB=2R=5

AD=VBD" - 4B* =5 47 =3 (i)

Orger: 3 M,

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurtepun ounenku:

Ouenka "oTJHMYHO'" BBICTABIACTCS, €CIIM padOTa BHIIIOJIHEHA B MOJTHOM 00BEME ¢ COOJII0ICHUEM
HEO0OXOIUMOM TIOCTICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIITOJIHEHBI BCE
3aIllMCH U BBEIYUCICHHA.

Ounenka ''Xxopomo'" BBICTAaBIISETCS, €CJIM BBIIOJHEHbl TPeOOBAaHUS K OLIGHKE "OTJIIMYHO", 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€
MPOBEACHUS PAa0OTHI OBUIA JOMYIIEHBI OITHOKHU.

Ouenka '"Hey10BJIETBOPUTEIBLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIeaTh MPaBUIHHBIX BHIBO/IOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja
IIpakTnyeckoe 3ansitue Ne 48
Hcnoab3oBanne KOMOMHALMIT MHOTOTPAHHUKOB M TeJl BPAllleHHsl B PAKTHKO-

OPUECHTHPOBOYHBIX 3a/la4ax

HeJILZ qDOpMHpOBaTB HAaBBIKM PCIICHHA 3a1a4 Ha KOM6I/IHaI_[I/II/I MHOT'OT'PaHHUKOB U TCJI BPpAIICHU.

BoinosiHeHne padoThl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 Beibupars ciocoOsl pereHus 3a1a4 mpodecCHoHaTbHON e TETPHOCTH MPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM
OK 02 Mcnonp30BaTh COBPEMEHHBIE CpPEICTBA TIOUCKA, aHANIM3a U HHTEPIpeTauu HHpopMau u

I/IH(I)OpMaI_[I/IOHHLIC TCXHOJOTHMH JJIA BBIIIOJHCHUSA 3aJa4 HpO(I)CCCHOHaHLHOﬁ ACATCIIbHOCTHU
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OK 06. IlposBasaTh TIpa)xIaHCKO-NATPUOTHYECKYIO IIO3ULIMI0, JIEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHUE Ha OCHOBE TPAJAULIMOHHBIX POCCHUICKUX TyXOBHO-HPABCTBEHHBIX IEHHOCTEH, B TOM YHCIE C
Y4€TOM TapMOHH3ALMHM MEXHAIIMOHAIbHBIX M MEXPEIUTHO3HBIX OTHOLIEHWH, NMPUMEHSITh CTaHIAPThI
AHTUKOPPYIIIMOHHOTO TIOBEJICHUS;

OK 07 CopneiicTBOBaTh COXPAHEHUIO OKPYXKAIOMIEH Cpeabl, pecypcocOepereHHI0, MPUMEHSThH
3HaHHUA 00 M3MEHEHHH KIuMaTa, MPHUHILHUIBI OEpexIIMBOro MPOU3BOACTBA, 3PGEKTUBHO JIEHCTBOBATH B
Ype3BbIYAIHBIX CUTYaLUSIX

OK 08 HMcnonbs3oBath cpeacTBa GU3HUECKON KYJIBTYPHI 11 COXPAHEHUSI M YKPETUICHHSI 3I0POBbS B
nporecce MpohecCHOHATBPHONW JEATETbHOCTH M TOJJAEpKaHUs HEOOXOJUMOTO YpPOBHS (U3NUECKOM
MOJITOTOBJICHHOCTH

OK 09 ITonp3oBatbest mpohecCHOHATBHON JOKYMEHTAIlMeH Ha TOCyJapCTBEHHOM M MHOCTPAaHHOM
S3BIKAX.

I[IK 1.5 OO6ecneunBaTh KOHTPOJb, Yy4YE€T U pEryJHpoBaHue OecriepeOOWHON IOCTaBKH

BHGKTpI/I‘ICCKOﬁ OHECPIUun HOTpe6I/IT€JI$IM C IPUMCHCHHUEM CPCACTB aBTOMAaTU3allun

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

3aganue:

1. JIns M3roToBIICHHSI JETAIH 10 YePTEXKY, B KOTOPOM B LIWJIMHJP HAKIOHHO BIHMCAaH KBaJpaT Tak,
YTO BCC €TI0 BeleI/IHI)I JIC)KAaT Ha Opr)KHOCT?IX OCHOBaAHUA HCO6XOIII/IMO HafITH CTOpOHy KBaI[paTa, c€ClInu
BBICOTA [IWJIMHJPA paBHA 2CM, a PaJINyC OCHOBAHHUSI PABEH 7CM.

IMopsiiok BbINOJTHEHHSI PA6OTHI:
1) BBINOTHHUTE YepTEeK
2) 3amucaTh KpaTKO YCIOBHE 3aauu

3amava. [l M3rOTOBJIEHMS JETAIN IO YEpPTEXKY, B KOTOPOM B LMJIMHIAP BIMCAHA IPABHJIBHAS
IIECTUYTOJIbHAS TPU3Ma HEOOXOJMMO HAalUTH OTHOLIEHUS 00beMa MPU3MbI K 00beMy LIMIUHAPA.

Pemenne:

Vnpus/u SOCH. xh B S

OCH.

Vuuﬂ. = 7Z'R2 Xh B 7Z'R2

ang
_3R%3

Socu
' 2
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Vnpus.u _ 3R2\/§ % T 3\/§

\Y 2 R* 2r

Yu.
Vnp uzm @
27

OTtBeT: yur =
dopma npeacTaBiaeHus pe3yJabTaTa: BbIIIOJIHEHHOE 3a/IaHHE.

Kpurtepun onenku:

Ouenka "oTJHMYHO'" BBICTABISACTCS, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0ICHUEM
HEO0OXOIUMOM TOCIIEAOBATEIFHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alMCH U BBEIYMCICHHA.

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABISACTCS, €CM pabOTa BBINOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIbHBIE PE3YNbTAThI U BHIBOJIBI; B X0OJI€
MPOBEICHUS paObOTHI OBUTH TOMYIIEHBI OLITHOKH.

Ouenka '"Hey/10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOIHEHA HE MOJHOCTHIO WUITU
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISCT CIETaTh MPABUIHHBIX BHIBOIOB.

Pazgen S Teopust BeposiTHOCTEH U MaTeMATHYECKAA CTATUCTHKA
Tema 5.1. DiieMeHTbI KOMOMHATOPUKH

IpakTuyeckoe 3ansitue Ne 49
Pemenne koMOMHATOPHBIX 3a1a4. PasMenenns, coueTaHus M MepecTaHOBKH

Heab: CucreMaTu3upoBaTh 3HaHUA ydamuxcs Mo Teme. GOpMHUPOBATH HABBIKM TMOJCYETA YHCIA
KOMOMHAIMA 0e3 MOBTOPCHMSI, UCIIOJIb3Ysl COOTBETCTBYIOIINE (POPMYIIBI, OTJIMYATh JIPYT OT JAPYyra BUIBI
KOMOWHAIIUH.

BoinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:
OK 01 BriOuparp cnocoObl pemieHus 3a1ad MpodeccroHaTbHOM IEesSTeNbHOCTH NPUMEHUTENbHO K
Pa3IMYHBIM KOHTEKCTaM
OK 04 3¢ddexTrBHO B3auMOACHCTBOBATH U pPaOOTaTh B KOJUICKTUBE U KOMaH/Ie
IIK 1.5 ObGecnieunBaTh KOHTPOJb, YUET U peryiupoBaHue OecriepeO0iiHON MOCTAaBKU 3JIEKTPUYECKON

OHEPTrUun HOTpe6I/ITeJ'I$[M C IPUMCHCHHUEM CPCIACTB aBTOMATU3allNuN

MarepuanbHoe o0ecrieyeHme:
WNHauBuayanbHble 3a1aHNSL, CIPABOYHBIE MaTEpUaIIbl, KOHCIIEKTBI JIEKIIUH.

3ananmne:

1. Jlaruuk ocHamieH 10 manukatopamu, CKOJBKO BapHAHTOB OJHOBPEMEHHOTO 3aropaHus TPex
MHJUKAaTOPOB.

2. W3 Opuranmer pabounx 12 denoBek, HEOOXOIMMO BEIOpATh 3 YeoBeKa /Ui pabOThI Ha CTAHKE.
CKOJIBKO CYIIECTBYET Pa3IMUHBIX CIOCOOOB TakKoro BbIOOpa.

3. B mexe umeercs 8 CTaHKOB [T pa3U4HON 00paboTKU netaneil. CKONBKO CIOCO00B MMEeTCs
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ISl PAaCCTaHOBKHM pabOYMX HA CTAHKU B PA3HOM IOpsIKe?
Iopsinok BbINOJHEHUS PA0OThI
1. Onpenenute Buj BEIOOPKH O€3 ITOBTOPEHHUS.
2. Bribepere coOTBETCTBYIOUIYIO (JOPMYITY ISl BBIYUCICHUS BO3MOXKHBIX KOMOUHALIMH.
3. IIpousBeauTe BHIYMCICHUS, UCIIONB3YS MOHATHE (haKTOpHAIa.

1.MlHauKaTopbl HA MYJIBTE 3arOPAIOTCS TOCIEAOBATEIHFHBIM HA0OPOM YETHIPEX PA3HBIX JIAMITOYCK,
MPOHYMEpPOBaHHBIMHU IdpamMu. TpeOyeTcss OonpenenuTh YUCIO BO3MOXKHBIX BApHAHTOB 3aropaHus
JIAMITOYCK.

Pemennue.

BosmoxubIX 1P (Hymeparus jgammodek) Bcero necsats(1,2,3,4,5,6,7,8,9,0).Kaxnas naOpanHas
KOMOWHAIMSI OTIMYACTCS OT JAPYyrodl KoMOWHamuM XOTs Obl omHoW mudbpoii(1,4,5,7 #2,4,5,7),mu60
nopsiakoM Habopa oamHakoBbix 1udp(1,4,5,7#4,5,7,1),mo3ToMy 111 TOACYETAa YHCIA BO3MOXKHBIX
KOMOWHAIMK UCTIOIB3YeM (hOPMYITy Ynciia pa3MEenIeHUH.

dopMya pa3MENIEHHI UMEET BUI: AT = cﬂi!m!
ic! _ip!_1p9-2-7-65a-3-2-1

[IpousBouM pacuer Ay = - e sraazi =10-9.8.7 =5040

. B Hamem cnyyae n =4 .m = 10,

2.CKOJIBKO CYIIECTBYET CITIOCOOOB BBIOOpA TPEX paboumx U3 ACCITH JUIS TPOBEICHUS padoT?
Pemenne.
B manHOM citydae mpu BBIOOpE JJI HAC BaXKEH TOJBKO COCTaB IO TPHU YEIIOBEKA, MOPSIOK BBIOOpA
PO HE UTPaeT, MO3TOMY B OTJIMYME OT MEPBOTO MPUMEpa YUCIO CIOCOOOB MOACYUTaeM Mo (hopmyre
COUYCTAHHIA.

dopmyna coyeTtaHuil UMeeT BUAOCT = — " B pamem ciyuae n=10, m=3.
pMy. tnlin —tn! yd

5oy LBD _ipl_FlEedr
[IponzBoaum pacuér: i, = PP =120.

3.CKONBKO pPa3IMYHBIX YETHIPEX3HAYHBIX YHCENT MOXHO cocTaBUTh u3 mu¢pl,2,3.4 9 mudpsr He
MOBTOPSAOTCS)?

Pemenne.

[To ycnoBHIO aHO MHOKECTBO M3 YETHIPEX 3JEMEHTOB, KOTOpbIE TpeOyeTcs pacloyiOKUTh B
oTpeeNEHHOM MOpsAJIKe. 3HAYUT, TpeOyeTcs HallTH KOJIMYECTBO EPECTAHOBOK MX YETHIPEX DJIEMEHTOB.

®dopmyra nepecTaHOBOK U3 T —3JIEMEHTOB UMeeT BUII:F, = n! B Hamem ciydae n =4.

[TpousBeném pacuét: Ay, =4!=4.3.2.1=24.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHNE

Kpurtepun onenku:

Ouenka "oTJH4YHO'" BBICTABIAETCS, €CITU pabOTa BBHIIOJIHEHA B MOJTHOM 00BbEME C COOMIOICHUEM
HEOOXOIMMOM TMOCIEeI0BAaTEILHOCTH JIEUCTBHI; B OTBETE NPABWJIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

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

Ouenka '"ya0BJIeTBOPUTEIBLHO' BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOIHEHHOHN YaCTH TaKOB, YTO MO3BOJISIET MOTYYUTh NMPABUIIbHBIE PE3YIbTATHI M BBIBOBL; B X0/1€
MPOBEICHUS pabOThI ObUTH AOMYILEHBI OIIUOKH.

Ouenka '""Hey10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH paOOThI HE TTO3BOJISIET CACNATh MPABIIIBHBIX BHIBOJIOB.
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Tema 5.2 DiieMeHTHI TeOpHH BEPOATHOCTEH 1 MATEMAaTHYeCKOM CTATHCTHKH

IIpakTnyeckoe 3ansaTue Ne S0
Knaccuveckoe onpeneneHue BepoOSITHOCTH, CBOICTBA BEPOATHOCTEN, TeopeMa 0 CymMMe
BepPOsITHOCTEH. BeposiTHOCTH B 3a1a4aX TEXHOJIO0TMYeCKOro npoguiis

Heﬂb: CI/ICTeMaTI/ISI/IpOBaTB SHAHHUA YUAIIUXCA 110 TEMC. (DOpMI/IpOBaTB HaBBbIKW BBIYMCJICHUSA
BCPOATHOCTHU CO6LITPII>1, HCIOJIB3YA KIIACCUYCCKOC OIMMPCACIICHUC BEPOATHOCTU

BoinosiHeHune pa6oTsl criocodcTBYeT (POPMUPOBAHUIO:

OK 01 Bpi6uparp ciocoOsl perieHus 3aad npodecCHoOHaIbHON ASATEIHPHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 03. [TnanupoBaTh U peain30BbIBaTh COOCTBEHHOE MPO(ECCUOHATBLHOE U TMYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENbCKYIO JeSITEIbHOCTh B IPOPECCHOHATBHOM cdepe, UCTIONb30BaTh 3HAHUS IO PABOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B Pa3JIMYHbIX KU3HEHHBIX CHUTYaIHSIX

OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U Pa0OTATh B KOJUICKTHBE U KOMAaH/IC

OK 07 ConeicTBOBaTh COXpPaHEHHUIO OKPYXAIOUIEH cpedbl, pecypcocOepekeHHI0, MPUMEHSTh
3HaHUS 00 M3MEHEHWH KIMMaTa, MPHHIIUIBI OSpeXxITMBOTO MPOU3BOACTBA, d3PPEKTUBHO JIEHCTBOBATH B
Ype3BhIYAIHBIX CUTYAIHIX

OK 09 ITonp3oBatbest MpoheCcCHOHATFHON JOKYMEHTAIMEeH Ha TOCYJapCTBEHHOM M MHOCTPAaHHOM
S3BIKAX.

[1K 1.5 Ob6ecnieunBaTh KOHTPOJIb, YYET U PETYIUPOBaHUE OecriepeOONHOI MOCTaBKU ANEKTPUIECKON

OHCPI'UH HOTpe6I/ITeJ'I$IM C IPUMCHCHHUEM CPCACTB aBTOMATU3allu1

3ananmue:
1. Jartuuk 3aduKcupoBal ClIeAyolue 3HA4eHHUs TeMreparypsl (i - Temmeparypa, Ni— KOIUYECTBO
M3MEpEeHuil)
t; 22 21 20 25 18
1, 5 7 8 7 8

HaiiauTe BEpPOSTHOCTBL TOTO, YTO TEMIIEPATYPA HE NMPEBBILIAET 3HaueHue 22°. B oTBeTE NeCATHUHYIO
JpoOb 3aluIINTe Yyepe3 3arsTyio.

2. s mpoBepKH TOYHOCTH MPUOOPOB X mpoHymepoBaiu ot 1 1o 10. Hayzaay BeiOpan nmpubop.
KaxoBa BEpOSITHOCTB TOTO, UTO 3TO OH UMEET NPOCTOI HOMEDP?

3. BeposTHOCTH TOTO, UTO HOBBIN JIATYHK MPOCITYKUT OoJbIie roaa, pasHa 0,93. BepostHOCTB TOTO,
YTO OH MPOCTYXUT Oouble ABYX JieT, paBHa 0,87. Haiiaute BEpOsITHOCTH TOTO, UTO OH MPOCITYKUT
MEHBIIIE IBYX JIET, HO OOJIbIIIE TO/Ia.

4. DnexTpoHHBIH MPUOOP COCTOMUT M3 JBYX IMOCIENOBATENbHO BKIIOYEHHBIX OJ0KOB. BeposTHOCTH

1 1 1 .
BbIXOJa U3 CTpos 3a 1 mecsl paboThl nepBoro Gioka paBHA 3’ BTOPOTO - 7 a o0oux - i Haiigure

BEPOSATHOCTb O€3aBapUiiHON pabOThI MPUOOPA B TEUECHHE MECSLIA.

Ilopsinok BbINOJHEHHS Pa0OTHI

1. Ompenenute coObiTHEe A, BEpOSTHOCTH KOTOPOTO HYKHO BBIYHCIHUTD.

2. IlpocuuTaiite obmee yrciio(N) BO3MOXKHBIX HCXOIOB.

3. IlpocunTaiiTe 9uCIIO NCX0A0B(M), OIATONPUATCTBYIONIMX HACTYIICHUIO COOBITHUS A,

125



4. Wcnonp3yiite GopMyiTy It BEIUUCIICHUS BEPOSITHOCTH OMPEACTIEHHOTO COOBITHS. F LA} = —

1. Ha cknage 10 oguHakoBBIX MO pa3Mepy W BeCy JAeTajiei, U3 KOTOPbIX 6 OINMHKOBAHHBIX U 4
oObIuHBIX. BeiOHMpaeTcst oqHa jgerans. KakoBa BEpOSTHOCTH TOTO, YTO W3BIICUEHHAS JIETAIb OKAXKETCS
OLIMHKOBAHHOI?

Pemenue.

1. CoOriTue A-«13BneuéHHas neTainb 0Ka3ajlach OLIMHKOBAHHON.

. =meno N=10
. YHCI0 M=6
P =T=2=08

N RN

. Bce geranu, otoOpanHbIe UIst TPOBEPKH KadecTBa, MpoHyMepoBaHsl OT 1 10 30 1 momemeHs! B
amuk. V3nekaerca ogHa aerans. KakoBa BEpOSTHOCTb TOTO, YTO YMCIIO HA B3ATON JETalld OKAXETCs
KpaTHbIM 57

Pemenue.

1. CoOpiTne A-«Ha B34TO# IeTalii YUCIIO KPaTHOE S».

2. =micno n=30

3. umcio m=6(uucia 5,10,15,20,25,30)

4. Pl4) ="=2=02,

el
3. BeposiTHOCTB TOTO, YTO HOBBIN AATYUK MPOCITYKHUT OoJblie roja, pasHa 0,93. BepoaTHOCTh TOrO, 4TO
OH MPOCITYXHUT O0JbINe ABYX JieT, paBHa 0,87. Haitaute BEpOSATHOCTH TOTO, YTO OH MPOCIYKUT MEHBIIIE
JIBYX JIET, HO OOJIbIIIE TO/1a.

Perienue:

[TpopaboTaB roj, 1aTINK MOXKET KOO CIOMATHCA HA BTOPOil roJ1, 100 GJIaronoIyqHO CIYKUTh U TIOCIIEe
2 niet paboThI.

[Tyctb P— BeposTHOCTH TOTO, YTO AATYUK MPOCTYXKHUIT OOJIBIIIE TO/a;

P;— BEpOSTHOCTBH TOTO, YTO OH CIIOMAETCs Ha BTOPOH TOJ;

P,— BEpOSATHOCTH TOTO, YTO OH MPOCITYKUT OOJNbIIIE ABYX JIET.

OueBugno, P = P; + P,.

Torna P, = P — P, = 0,93 — 0,87 = 0,06

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurepum ouenku:

Ouenka "oTJHYHO'" BBICTABISETCS, €CITU pabOTa BBHIIOJIHEHA B MOJHOM 00BEME C COOIIOIEHUEM
HEOOXOMMOM TOCIEeI0BATeILHOCTH JIEUCTBHI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBHIMOJHEHA HE TOJHOCTHIO, 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 MTO3BOJISET CAENATh MPABHIIBLHBIX BHIBOJIOB.
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Tema 5.2 DiieMeHTHI TeOpHH BEPOATHOCTEH 1 MATEMAaTHYeCKOM CTATHCTHKH
Tema 6.1. OcHOBBI TEOPHH MHOKECTB

IIpakTyeckoe 3ansaTue Ne 51
IIpencraBiienne JaHHBIX. 3aJa4M MATEMATHYECKON CTATUCTHUKHA TEXHOJIOTMYECKOr0 Npoduiist

Heﬂb: CI/ICTCMaTI/I3I/IpOBaTB S3HAaHUA YYalluxcCs II0 TEME. cDOpMI/IpOBaTI) HaBBIKM HaXO0XJICHHA
CTaATUCTUYCCKUX XaPAKTCPUCTUK B 3a1a4ax

BoinosiHeHune pa6oTsl criocodcTBYeT (POPMUPOBAHUIO:

OK 01 Bpei6uparp ciocoOsl perieHus 3aaad npodecCHoOHaIbHON ACATEIHPHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 03. [TnanupoBaTh U peain30BbIBaTh COOCTBEHHOE MPO(ECCUOHATBLHOE U JTMYHOCTHOE Pa3BUTHE,
PEINPUHIMATENBCKYIO JeSITEIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCTIONb30BaTh 3HAHUS 110 MPABOBOM
1 (PMHAHCOBOM IT'PAMOTHOCTH B Pa3JIMYHbIX KU3HEHHBIX CUTYaIUSIX

OK 04 DddexTuBHO B3aUMOICHCTBOBATh U PaOOTATh B KOJUICKTHBE U KOMaH/IC

OK 07 ConeicTBOBaTh COXpPaHEHHUIO OKPYXKAIOUIEH cpedbl, pecypcocOepekeHHI0, MPUMEHSTh
3HaHHUS 00 M3MEHEHWH KIMMaTa, MPHHIIUIBI OSPexIITMBOTO TPOU3BOACTBA, d3PPEKTUBHO NIEHCTBOBATH B
Ype3BhIYAITHBIX CUTYAIHSIX

OK 09 ITonp3oBatbest poheCCHOHATTFHON JOKYMEHTAIMEeH Ha TOCYJapCTBEHHOM M MHOCTPAaHHOM
S3BIKAX.

[1K 1.5 Ob6ecneunBaTh KOHTPOJIb, YYET U PETYIUPOBaHUE OecriepeOONHOI MOCTaBKU AIEKTPUIECKON

OHCPIrun HOTpe6I/ITeH$IM C IPUMCHCHUECM CPCACTB aBTOMATHU3allUN

MarepuanbHoe obecniedenue: VHauBH1yalbHbIE 3a/1aHNS], KOHCIIEKTHI JIEKITUH.
3aganue:

1. HOCTpOI/ITL IMOJIMTOHBI YaCTOT U OTHOCHUTECJIBHBIX YaCTOT IIO paCIIPEACIICHUTO BBI60pKI/I us3 OTO6paHHBIX
JeTajaeu oy IMPOBCPKHU KadCCTBA:

xi‘2‘4‘7‘8‘9‘12

N ‘ plz ‘sz

pz‘pf‘ps‘?aps

2. IToctpoiite rucTOrpaMMbl 4aCTOT M OTHOCUTEBHBIX YACTOT IO paclpeesIeHHI0 BEIOOPKU U3
OTOOpaHHBIX JIeTajel sl MPOBEPKH KauecTBa:

Cymma 9acToT
BapHaHT UHTEPBAJIA,

No WHrepBann,

uarepana | Xj — Xj 1 n
I
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1 3-5 P1
2 °5o— 7 2p2
3 7-9 3ps
4 9-11 p;
5 1113 2p;
6 13- 15 3p;
7 15-17 pP1+p2

3. Z[J'ISI FeHepaﬂLHOﬁ COBOKYIIHOCTH, SaﬂaHHOﬁ pacipeaciICHUCM:

xi‘5‘10‘15‘20‘25‘30‘35

Ni‘ pr | 3p1| p2 | 2p2 | P2 | 2ps | 22

Haiigure IFCHEPAJIbHYIO CPECAHIOKO, TCHCPAJIBHYIO JUCIICPCUTIO, TCHEPAJIBHOC CTAHAAPTHOC OTKJIIOHCHUC,
MOAy, MECINaHy U pa3dMax.

4. U3 FeHepaHLHOﬁ COBOKYITHOCTH CACJIaHa BBI60pKa, 3alaHHas paclpeCACICHUCM:

xi‘2‘4‘6‘8‘10‘12‘14

2

N, b1 ‘ p: ‘ P ‘ 2ps ‘pz+ps

P2 ‘ 2p;

Haiitu BEIOOpOUYHYIO CpeHIOI0 BBIOOPOYHBIE JUCIIEPCUIO U CTaHAAPTHOE OTKJIOHEeHue. OOpaTute
BHUMaHue: P = uuciay OykB B Baimiem umenu; p;= uncny 6ykB B Barmel pamunum; p3 = unciny OykB B
nMeHHu Barrero otra.

Kparkue TeopeTruueckue cBeleHHsI B IIOJHOM 00bEME UMEIOTCS B JICKIIHU.
ITopsinok BbINOJHEHHS padOTHI:

1 IIpounTaB ycimoBre MpeasIoKEHHOM 3a7ja4 , IO KOHCIIEKTY JIEKIIMU HAaUUTE COOTBETCTBYIOIINE
(bopMyIIBI.

2.HpI/IMCHI/ITC JIEKITUOHHBIN TCOpCTI/IquKI/Iﬁ Marepuajl Ui pCIICHUA KaXJ101 3a1a4u.
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3 B cnyuae HEOOXOAMMOCTH TPEACTABUTH TEOMETPUUECKYIO HHTEPIPETALIMIO YUCIOBBIX XaPaKTEPUCTHUK.
BEIOOPKH.

1. 3agaHo pacnpeneneHue 4acToT BEIOOPKU M3 OTOOpAHHBIX JeTajel il MPOBEPKH KauecTBa!

xi‘2‘6‘12‘15

ni‘3‘10‘7‘5

CocTaBuTh pacupeieleHue OTHOCUTENIBHBIX YacTOT.

Onpenenum cHavana 00beM BHIOOPKHU:
n=34+10+7 +3 =123,

. n;
Haiinem oTHOCUTENBHBIE YACTOTHI 1O popMyse W, = — !
n

Wl=2—35=0,12; w, =%=0,40;W3=2—75=0,28;W4 =2—55=0,20.

CnenoBartenbHO,
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.. ITo pe3ynpTaram npumepa | TOCTPOUTH MOJUTOHBI YaCTOT U OTHOCUTENILHBIX YacTOT.

Pemenre. OT0OOpa3suB Ha MIIOCKOCTH TOYKH ¢ KoopauHaTamu (X;,N;) U COEqMHMB UX OTPE3KaMHU,
MOJIyYHM MOJIUTOH YacTOT:

N

10 »

2 6 12 15 Xi

AHJIOTHYHO MOCTPOMM IOJIUTOH O ToYKaM (X;,W;):

Wi

0,40 2

0,28

3.ITocTpoiiTe rucTOrpaMMy Io

0,20
129

0,12




CIIEAYIOIIEMY CTaTUCTUYECKOMY PacIipeIeIeHUIO:

NutepBan Cymma yacToT
Ne nnTepBana JUINHOU BapUaHT

h=5 N;

1 5-10 4

2 10-15 6

3 15-20 16

4 20-25 36
25-30 24

6 30-35 10

7 35-40 4

Pemenue. [Ipexne Bcero, onpenenum 06beM BEIOOPKH:
n=4+6+16+36+ 24 + 10 + 4 = 100,

I1o u3BecTHBIM CyMMaM YaCTOT BapUaHT paCcCUYUTACM IINIOTHOCTDb YAaCTOTHI I10 HHTCPBAJIAM!

Ne [T10THOCTH YacTOTHI Ne [T10THOCTH YacTOTHI
UHTEpBaJa % UHTEpBaJa %
1 0,2 5 4,8
2 1,2 6 2,0
3 3,2 7 0,8
4 7,2

N300pa3um 1osryuyeHHbIH pe3ysbTar:

|2
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4, HaﬁHHTC CTaTUCTHYCCKHUEC OLICHKU reHepanLHoﬁ COBOKYIIHOCTH, 3aHaHHOfI CICAYIOIIUM
BapUallMOHHBIM PAOOM:

BapuaHTa X; ‘ 2 ‘ 4 ‘ 5 ‘ 6

qacrora N; ‘ 8 ‘ 9 ‘10‘ 3

Pemenue. Onpenenyim 00beM COBOKYITHOCTH:
N.=8+9+10+3=30.

Haiinem renepaibHyto CpeIHION:

. :8-2+9-4;010~5+3~6 4

Jist BEIYMCTICHHS TCHEPAIBHOM JUCTICPCHH UCTIONB3YeM GOPMYITY p _x? _(x, |- Onpenenum cpeHioro

KBaJApaToB:

—5 8:2749-42 41057 +3.6°
Xr = 30

=178"

Taxum obpasom, p, =178-4%=18.
['eHepanbHOE CTaHIAPTHOE OTKIOHEHHME: &, = /D, =./18 =134.
OOBIYHO TIOMYYEHHBIX PE3YIbTATOB JOCTATOYHO JJIA MPAKTUUYECKHX 3a7a4. OHAKO MOXKHO TIOTYYHUTh

AOIOJTHHUTECIBHBIC XapPaKTCPUCTUKHU JI 0oJiee TOHKOM OLCHKHU FCHepaﬂBHOﬁ COBOKYITHOCTH. HpI/IBeIleM
ux:

Moga Mo : HanOOJIbIIIAs YacTOTa
Mo =10-
MennaHa Me: BapI/IaI_II/IOHHHﬁ pAa ACIIUTCA TIOIIOJIaM B TOUKE

Me=45.

Pa3zmax Bapuanuu R: B npumepe
Xmax = 6:Xpin =21

MTO3TOMY
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R=6-2=4.

5. U3 renepanbHON COBOKYITHOCTH M3BJIEYEHA BHIOOPKA

HaiinuTe craTucTHYeCKHE XapaKTEPUCTUKU BRIOOPKH.
Pemenue. Onpenenum 00beM BBIOOPKH:

N =92 +94 +103 +105 +106 = 500 .
Bribopounas cpennsis:

R _921+94.2+103-3+105-4+106-5 _, o,
B 500

Ormnpenenum CpeIHIO KBaIPaToB:

_ 12 .92 Y 42 B2
Xé :92 1°+94.2 +1035096 +105-4° +106 -5 _11.45.

Bri6opounas nucnepcust:
2 v YV 2
D, = X2 —(X, ) =11,45-1822 =814.

Bri6opouHoe cTangapTHOE OTKIIOHEHUE:!

oy =+/814 =285,

®opma npeacTaBiaeHus pe3yJbTaTa: BbINOJIHEHHas padoTa.

Kputepun onenkmn:

Ouenka "oTJM4YHO'" BBICTABISACTCSA, €CIIM PadOTa BHITIOJIHEHA B MOJTHOM 00BEME ¢ COOJI0IEHUEM
HEOoOXOIMMOM TOCTENOBATENbHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIIMCU U BEIYUCIICHHA.

Ounenka ''xopomo" BBICTaBISIETCS, €CIHU BBIMOIHEHB TpPeOOBaHUS K OICHKE "OTIWYHO", HO
JONYIIEHBI 2-3 HEe0YeTa.

Ouenka '"yI0BJIETBOPUTENbHO' BBICTABISETCSA, €CIM PabOTa BBINOIHEHA HE TOTHOCTHIO, HO
00BEM BBITTOJTHEHHOW YaCTH TAKOB, YTO TIO3BOJISIET TIOYYUTh MPABHIIbHBIC PE3YJIBTATHl U BHIBOJBI; B XOJIE
MPOBEJICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM PabOTa BBHITIOJHEHA HE MOJTHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIeaTh MPABUIHHBIX BHIBO/IOB.
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Tema 6.1. OCHOBBI TEOPUM MHOKECTB

IIpakTnyeckoe 3ansitue Ne 52
Cnoco0bl 3a1aHust MHOKecTB. Oniepanum HaJ MHOKECTBAMM

Hean: CucremarnsupoBaTh 3HaHUS ydaluxcs Mo teme. POpMHUPOBATH HABBIKM BBINOJHEHUS
onepauuid HaJl MHOKECTBAMH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Bpeibuparp ciocoObl perieHus 3aj1a4 npodecCHOHaIbHON AeATENPHOCTH MPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

3aganme:

1.Jlaapr MHOKECTBA
A={m,n,k},
B={m,n,k,l, p},
C={m,n, k,l}.

Boinonnuts cnenyromme nerictsus ANBUC.

2.JlaHBl MHOYKECTBA!

A=1{b,c.d,e},
B={d,e,l},
C=1{b,d,e,l},
D ={c, [},
E=1{b,c}.

BeinonauTs cnenyromme aeMcTBusAC /AU B

4.8, C.

3. [lycTp Ha pUCYHKE H300paXKeHbI MHOKECTBA

KaKOMy MHOXCECTBY COOTBETCTBYCT 3alITPUXOBAHHAA 00J1acTh?

A={a;b}, B={1;3;5}

4. Haiftu npsiMmoe Mpou3BeIeHne MHOKECTB

ITopsinok BbINOJIHEHHS Pa0OTHI
1. [TonyuuTs y mpenojaBaTelis 3alaHus AJI1 CAaMOCTOSITENIbHOM paboTHI.
2. PemnTs 3a1aHud B TETpagu
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1.JlaHBI MHOXKECTBA:

A={m,n.k,p},
B={k.p. [},
C={m.nk,p,l}.
D =ik, p},
E={m, n}.

Beimnonnuts cnenyromue nericteus ANBUC.

2. Jlausl muoxectBa A={a, b, c, d, e} u B={c, d, e, g, k}.

Haiitu muoecTBO B\A .

PaznocTthio MHOMXeECTB B u A Ha3biBaeTcsi MHOXECTBO C, KOTOPOE COCTOMT M3 BCEX JJIEMEHTOB
MHOYKECTBA B, He TMPUHAICHKAIINX MHOXKECTBY A . DjeMeHThl & U D mpuHamiexar MHOXKECTBY B, HO He
MIPUHAIICKAT MHOKECTBY A.

Torma B\A ={g, k}.
4,8 C.

3. IlycTtp Ha pucyHKe H300paXKeHbl MHOKECTBA u

Kakxomy MHOXECTBY COOTBETCTBYET 3allITPUXOBaHHAs 001acTh?
Ka>1<z1a$1 TOYKa 33HITpI/IXOBElHHOI>i objacTu MNPUHAAJICKUT MHOXCCTBY C , HO HC MNMPUHAAJICIKHUT
MHOXCCTBY -‘4- , 3HA4YUT, IO OHNPCACICHUIO PA3HOCTHU JABYX MHOKCCTB 3allITPUXOBAHHAA 00JaCcTb €cThb

MHOXECTBO, paBHOE Ch4 .
1. Jano wmuoxectBo A = {3, 12, 18, 10}. M3 MHOXecTBa yMNOPSINOYCHHBIX Map JEeKapTOBa

p .

IMPOU3BCACHUA Ax A , BBI6paHO INOAMHOXKCCTBO

Hapa (I, }) = -'O, CCJIIn qucna X 1 'Y 1ipu ACIICHUHN Ha 5 JaroT paBHBIC OCTaTKHMH.

P,

UYemy paBHO KOJIMYECTBO Nap, MPUHAIIEKAUIMX OTHOLICHUIO
Haiiziem ocTaTku OT [eIeHH s JIEMEHTOB MHOYKECTBA AHa 5.
3=0-5+3 ocrarok pasen 3.
12=2-5+2 ocraTok paBeH 2.
18=3-5+3 ocrarok pasen 3.
10=2-5+0ocrarok pasen 0.

OnvHaKoOBbIE OCTATKHU MPH ACJICHUU Ha S5 garot uyncna 3 u 18.
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3HaAYMT, 3JaHHOMY OTHOIIIEHUIO MpuHaaexkat mapsl (3; 18) u (18; 3).

Ho maper (3; 3) u (18; 18) Taxke mpuHaAIekKAT OTHOIICHHUIO P , Tak Kak yucyna 3 u 3; 18 u 18 npwm
JeIGHUd Ha S5 [JalT OJWHAKOBbIE oOcCTaTKh. KomudecTBO Bcex Map, MPHHAICKANINX JTaHHOMY
OTHOIIICHHIO, PABHO 4.

CDopMa NMpeacTaBjJaCHus pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJHMYHO'" BBICTABIACTCA, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0IEHUEM
HEO0OXOIMMOM TIOCTIEOBATEIIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alMCH U BEIYMCIICHU.

Ounenka ''Xxopomo" BbBICTaBIISIETCS, €CJIM BbBIIOJHEHBl 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 MOIYYHUTh NIPABUIIbHBIC PE3YIbTAThl U BBIBOJIBI;, B XOE
MpOBEICHUS paObOTHI OBUTH TOMYIIEHBI OITHOKH.

Ouenka '"Hey/10BJIETBOPUTEIBLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOIHEHA HE MOJHOCTHIO WUITU
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.
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